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Pabouas nmporpamma aucuuiuinael «Mctopus u puinocopust HayKm»

pa3paborana B cootBercTBrn ¢ OPI'OC BO: denepanbHBII TOCYIApPCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPT BBICIIECTO
oOpa3oBaHUS - MarucTparypa IO HamIpaBiIeHHWI0 HoATOTOBKH 15.04.06 MexaTtpoHnka ©u poOOTOTEeXHHKA (TIpHKa3
Muno6pnaayku Poccun ot 14.08.2020 1. Ne 1023)

COCTaBJIeHA B COOTBETCTBUM C Y4eOHBIM IUIAHOM [0 HampaBieHHI0 TnoarotoBku 15.04.06 MexarpoHuka u
poboTOTEXHUKA, HampaBieHHOCTh (mpoduib) / croenuanusaims «CHCTEMBI — YIOpPaBICHHS POOOTOTEXHUYECCKUMU
koMIuiekcamu» g 2025 roja npuéma.

1. IIEJIb U 3AJJAYM OCBOEHUSI TMCLIUTILITAHBI (MOLY.JI5T)

Heun: | DopMupoBaHKe CUCTEMBI IPEACTABIECHUI O JIOTHKE Pa3BUTHSI HAYYHOTO TIO3HAHMS; O IPHYMHAX BOSHUKHOBEHUS
U OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHA HAYYHOTO 3HAHMS; O POJIM HAYKH B COBPEMEHHOM KyIbTYypE;
3HAKOMCTBO C OCHOBHBIMH{ HAIPaBJICHUAMH, IIKOJIAMHU M 3TAllaMH Pa3BUTHA UCTOPHU U HHIOCO(UH HAYKH.
DopMHIpOBaHHE IIETOCTHOTO MPEACTABICHNUS O MPOOIEMax COBPEMEHHOM HAyKH, O CTPYKTypE U JTHHAMHKE
Hay4HOT'O 3HAHUS ¥ €r0 COLUOKYIILTYPHOI 00YCIIOBIEHHOCTH OOIIECTBEHHOM IPAKTHKON; pa3BUTHE HABBIKOB
aHanmM3a GUIOCOPCKUX OCHOBAHHI HAYYHOTO MCCIIEAOBAHUS U €T0 Pe3ylbTaToB; (JOPMUPOBAHHE AKTUBHOM
IpaXAaHCKOU IO3ULIMH y4EHOTO

3apaum:
1.1{1) 00Yy4UTH BBIPAOOTKE MPO(HECCHOHATBHON OLCHKH COOBITHI MCTOPUH HAYKU U TCXHUKH,
1.2(2) OOYYUTH MPOBEACHHUIO MPO(HECCHOHATBHOW COIMAIBFHO-TYMaHHTApHOH SKCIEPTU3B KOHIICTIIIHH,
MoJeTIel, TPOEKTOB HayIHBIX UCCICIOBAHNI U TEXHHYECKUX pa3paboTokK;
1.3(3) 00yuuTh paboTe ¢ MHOOPMAIIIOHHEIMI HCTOYHHKAMH TI0 KypCy.

2. MECTO JUCIIUIIJIMHBI MOAYJIsA) B CTPYKTYPE OBPA3OBATEJIbBHOU ITPOI'PAMMBI

2.1 | JucuuruinHa OTHOCHTCS K 00s13aTenbHoN YacTu bioka 1 Juctuminael (MOAyIH) y4eOHOTO MilaHa.

2.2 | CBo3b € NpeAlIecTBYIONUMH JUCHHUIIHHAMH (MOAYJISAMHU):

2.2.1 | OcHOBBIBaeTCS Ha 3HAHUSX, YMEHUAX M HAaBBIKAX, KOTOPbIE MArUCTPAHT IPHOOPEI IIPH OCBOCHUH
TIPEAIIECTBYIOMNX AUCIUIUTIH (IIIOCOPCKOTO, PEIUTHOBEAIECKOTO H COIIHANBEHOTO IIUKJIA JUCIUILINH:
¢unocopun, KyIbTypOJIOTHH, TOTUKH, 3THKH H SCTETHKH, PETUTHOBEICHHUS, ICHXOJIOTHH, TIPaBa, BCEMUPHOH
HCTOPHHU.

2.3 | Jucuuniaunsl (Moay/u), npaktuku u F'UA, niist KoTopbIX 0cBOeHUe JAHHON JUCHMIIIUHBI (MOLYJ151)
Heo0X0MMO KaK NpeallecTBYyIOLIee:

3. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA JTUCIUIIJINHBI (MOZXY JIS)

YK-1 : CriocobeH oCymecTBIsATh KPUTHYECKHI aHAIN3 ITPOOJIEMHBIX CUTYAIMii HA OCHOBE CUCTEMHOTO I10JIX0/1a,
BBIPa0aTHIBaTh CTPATETHIO CHCTBHI

VK-1.1 : AHanu3upyeTt NpoOICMHYIO CUTYalHIO KaK CHCTEMY, BBISBIISIS €€ COCTaBILIONINC U CBSA3H MEKIY HIMH,
OCYIIECTBIISIECT MONCK BAPUAHTOB PEIICHUH U IyTeH JaTbHEHINET0 NCCIETOBAHMUS

VYK-5 : CiocobeH aHaIM3UpOBATh U YIUTHIBATH pa3HOOOpas3we KyIbTyp B IPOIECCE MEKKYIBTYPHOTO B3aNMOICHCTBUS

VYK-5.1 : YenemHo B3auMOJSHCTBYET € MPEICTABUTENSIMH PA3INYHBIX KYJIBTYP

B pe3yabTare ocBOeHHMs TUCHHUILIMHBI (MOLYJ151) 00y4aIOIIUHCS 10JKEH

3.1 | 3uarn:

3.1.1 | Onpenenenue Hayku U HAy4HOU palMOHAILHOCTH, OTJIMYKE HAYKU KaK MCTOPHUECKOrO TUIIA MUPOBO33PEHUS OT
MU} U PETUTHH; OTIMIHS HAYKH OT APYruxX (OpM AyXOBHOM KyNBTYpHI; MECTO U POJIb HAYKH B CHCTEME
KyJIBTYpBI: cHEM(UKY HAYKH KaK BHJA J[yXOBHOTO TIPOM3BO/ICTBA; BOSHUKHOBEHHE HAYKH U OCHOBHBIC JTaIbI eé
HCTOPHYECKON 3BOJIOINH; OOIINE 3aKOHOMEPHOCTH Pa3BUTHS HAYIHO-TEOPETHUECKOTO 3HAHMUS; METOIBI
MIOCTPOCHHUS TEOPHUH U OCYIIECTBICHNS KOMIDIEKCHBIX HCCIICOBAHIUH, B TOM YHCJIC — MEXIUCIIUIUINHAPHBIX, Ha
OCHOBE LI€JIOCTHOTO CHCTEMHOT'O MHPOBO33PEHHUs C UCTIONb30BaHUEM 3HAHUII B 00J1aCTH UCTOPUU U HI0CODUH
HayKH; OCHOBHBIC KOHIICIIINH COBPEMEHHOM (HI0cohUH HAYKH; STHUECKUE HOPMBI TPO(eCCHOHATBHOI
JEATEIBHOCTH YYEHOTO.

3.2 | YmeTh:

3.2.1 | Ucrionmp30BaTh (uocodckre 1 00UIeHayIHBIE METOIBI HCCIIEIOBAHHS M IOCTPOCHUS TEOPUH; OTIPEACTIATh
IIPUOPHUTETHBIEC HAIIPABJICHHS U MEPCIIEKTHBEI PA3BUTUS HAYYHOTO 3HAHMUS; HCII0JIB30BATh MOTyIEeHHBIC 3HAHUS [UIS
MPaKTHYECKOH AESTEILHOCTH B CHCTEME Pa3BUBAIOIINXCS OOIIECTBEHHBIX OTHOLIEHHH; BECTH KOHCTPYKTHBHBIH
JIMAJIOT C KOJIJIETaMH M ONITOHEHTAMH B LEIISIX JOCTHKEHHUS COLMAIBHO 3HAYMMBIX PE3yNbTaToB; paboTaTh C
HaYJHOH M METOIMYECKOH JINTepaTypOii; TOTOBUTH MPAKTHYECKHE PEKOMEH AN, OCHOBaHHBIC HA 3HAHUN
3aKOHOMEPHOCTEH Pa3BUTHS HAYIHO-TEOPETHUECKOTO MBIIUICHHUS.

3.3 | Bianern:




3.3.1 | Bragets HaBBIKaMH JOTHYECKOTO aHAJIN3a TEKCTOB M METOAOIOTUYECKUX MPOoOIIeM, BOSHUKAIOIINX MPH PELIICHUN

HU3JI0KEHUS CBOCH ITO3UIIAH.

HCCIIEIOBATENILCKUX M NMIPAKTUYECKUX 337134, B TOM YHCIIE B MEXKIMCUUILIMHAPHBIX 00J1aCTsIX; HaBbIKAMHU
OCYILIECTBJICHUS KOMIUIEKCHBIX, B T.4. MEKAUCHUIUIMHAPHBIX UCCIEI0BAHNN Ha OCHOBE LIEIOCTHOI'O CUCTEMHOTO
HAYYHOTO MHPOBO33PCHHUS U 3HAHUH B 007aCTH HCTOPUH U (prTocopun HAyKH; HABBIKAMHU apryMEHTHPOBAHHOTO

4. OBBbEM JUCHHUIIJINHBI (MOAYJIsA), BUJAbI IIPOMEKYTOYHOI'O KOHTPOJISA

4.1 Pacnpe;le.ﬂelme 4acoB, OTBEACHHLIX HA U3yY€HUE JUCHUIIVIMHBI 110 BUAaM 3aHSATHII U ceMecTpam

Cemectp

(<Kypc>.<Cemectp 2(1.2)

Ha Kypce>) Hroro

Henens 16
Bup 3ansartuit vII PII vl PII
Jlekunn 16 16 16 16
IIpakTuueckue 32 32 32 32
KonTakrHas 2 2 2 2
pabota
(KOHCYNbTalNyU U
KOHTPOJIb)
Uroro ayn. 48 48 48 48
KonrakrHas 50 50 50 50
pabota
Cam. pabota 54 54 54 54
Yacel Ha 4 4 4 4
KOHTPOJTb
Hroro 108 108 108 108
4.2. Buabl KOHTpOJIS
3a4€T 2 ceM.

4.3. Hainuyue KypcoBOro npoexrta (padoTsi)

KypcoBoii mpoekT (paboTa) y4eOHBIM IIJIAHOM HE TIPETyCMOTPEH.

5. CTPYKTYPA 1 COAEPKAHUE JUCLOUILINHBI (MOLYJIST)

= E = E g g HnaukaTopsl
g E E g HaumeHoBaHMe pa3/iesioB U TeM S g nocrukennss | Jluteparypa
3 8 3 =p KOMITETEeHIIHi
Paznen 1. HazBanue tembl Tema 1. ®usnocodus nayku, eé
npeaMeT U OCHOBHbIE MPOOJIeMBI.
1.1 | Jlex | ®unocodus Hayku, e€ mpeaMET U OCHOBHBIC ITPOOIEMBI 2 2 VK-1.1 VK- | JI1.1 JI1.2
5.1 JI2.1J13.1
21 92 33
24 35
1.2 lp | ®unocodus Hayku, e mpeaAMET U OCHOBHBIC ITPOOIEMBI 2 2 VK-1.1 VK- | JI1.1 JI1.2
5.1 JI2.1J13.2
21 92 33
24 35
1.3 Cp | ®unocodus Hayku, € IpeaMET U OCHOBHBIC TIPOOIICMBL. 2 2 VK-1.1 VK- | JI1.1 JI1.2
5.1 JI2.1J13.1
21 92 33
24 35
Paznen 2. Tema 2. Hayka B cucTeMe KyJIbTypbl COBPEMEHHOM
IMBHIN3ALMH.
2.1 Jlex | Hayka B cMcTeMe KyJIbTYPbl COBPEMECHHOMN IUBHIIH3AIHH. 2 2 VK-1.1 VK- | J1.1 J11.2
5.1 JI2.1J13.1
91 92 33
24 35
2.2 Ilp | Hayka B cucTeMe KyJIbTYpbl COBPEMEHHOM LIMBUIIU3AIHH. 2 2 VYK-1.1 VK- | JIL.1 JI1.2
5.1 JI2.1J13.2
21 92 33

94 55




2.3 Cp |Hayka B cucteme Ky/nbTypbl COBPEMEHHOM LIMBUIM3AIINH. VYK-1.1 VK- | JIL.1 JI1.2
5.1 JI2.1J13.1
31 22 23
D4 35
Paznen 3. Tema 3. CTpykTypa Hay4YHOr0 3HAHMS.
3.1 Jlex | CtpykTypa Hay4HOTO 3HAHHSL. VK-1.1 VK- | JI1.1 JI1.2
5.1 JI2.1J13.1
21 92 33
24 35
3.2 Ip | CrpykTypa Hay4HOTO 3HAHHSL. VK-1.1 VK- | JI1.1 JI1.2
5.1 JI2.1J13.2
21 92 33
34 25
3.3 Cp | CrpykTypa HaydHOTO 3HAHHSI. VYK-1.1 YK- | JIL.1 JI1.2
5.1 JI2.1J13.1
21 92 33
34 D25
Paznea 4. Tema 4. [lunamMuka HayKH Kak Mpouecc NopoKaeHust
HOBOro 3HaHusl. HayuHble Tpainuum U HAyYHbIe PeBOJIIOLUH.
4.1 | Jlex | lunamuKka HayKH KaK MPOLECC MOPOKICHUSI HOBOTO 3HAHUSL. VYK-1.1 VK- | JIL.1 JI1.2
HayuHble Tpaguuuu 1 Hay4HbIE PEBOJIIOLIMHU. 5.1 JI2.1J13.1
31 22 23
24 35
4.2 Ip | lunaMuKa HayKH Kak IIPOLIECC MOPOXKACHUS] HOBOTO 3HAHHUS. VYK-1.1 VK- | JIL.1 JI1.2
HayuHble Tpaguuuu v Hay4HbIE PEBOJIFOLIMHU. 5.1 JI2.1J13.2
31 22 23
24 35
43 Cp | IuHaMuka HayKd KakK IPOIECC MOPOXKICHUS HOBOTO 3HAHUSI. VYK-1.1 VK- | JIL.1 JI1.2
HayuHble Tpanuiuy U Hay4HbIE PEBOIIOLIUH. 5.1 JI2.1J13.1
31 22 33
24 35
Paznen S. Tema S. CounajibHble pyHKIUM HAYKH.
5.1 Jlex | ConmnanbHbie GYHKIHH HAYKH. VK-1.1 VK- | JI1.1 JI1.2
5.1 JI2.1J13.1
21 92 33
34 25
5.2 lUp | CounanbHbie GYHKIMNA HAYKH. VK-1.1 VK- | JI1.1 JI1.2
5.1 JI2.1J13.2
21 92 33
34 D25
53 Cp | CouunanbHblie QYHKIHH HAYKH. VK-1.1 VK- | JI1.1 JI1.2
5.1 JI2.1J13.1
21 292 33
34 35
Paznen 6. Tema 6. IlpodJiema rene3nca HayKu: HAyKa U
npeaHayka. @ujiocodpusi Kak yHuBepcajlbHasi HayKa
AHTHYHOCTH.
6.1 Jlex | TIpoGiiema reHes3nca Hayku: Hayka U npeaHayka. ®umocodus kax VK-1.1 VK- | JI1.1 JI1.2
YHHBEpCaIbHAs HAyKa aHTHYHOCTH. 5.1 JI2.1J13.1
31 22 23
24 D25
6.2 Ip | IIpobrema reHes3nca HayKu: Hayka U npegHayka. Ounocodus kak VK-1.1 VK- | JI1.1 JI1.2
YHHBEpCaIbHAS HayKa aHTHYHOCTH. 5.1 JI2.1J13.2
31 22 23
24 D25
6.3 Cp |IIpoGnema reHes3nca HayKu: HayKa U npeaHayka. @umocodus kak VK-1.1 VK- | JI1.1 JI1.2
YHHBEpCaIbHAS HayKa aHTHYHOCTH. 5.1 JI2.1J13.1
31 22 23
24 35

Paznen 7. Tema 7. Hayka u kyJabTypa CpeaHeBeKOBbSI.
IIpo6siema coOTHOIEHUS TEOJIOTHH, PUI0CO(PUN U HAYKH.




7.1 Cp |Hayka n kynsrypa CpeaneBekoBbsi. [Ipo0iema cooTHOIIEHNS VYK-1.1 VK- | JIL.1 JI1.2
TEOJOTHH, PUIOCO(PHUU U HAYKH. 5.1 JI2.1 JI3.1
31 22 23
D4 35
7.2 Ip | Hayka u kyneTypa CpeaHeBekoBbs. [IpobiiemMa COOTHOMICHUS YK-1.1 VK- | JIL.1 JI1.2
TEOJIOTHH, PHIOCO(PHUU U HAYKH. 5.1 JI2.1 J13.2
31 22 33
24 35
7.3 Cp |Hayka u kynsTypa CpenteBekoBbs. [IpobiaeMa cOOTHOIICHHS VK-1.1 VK- | JI1.1 JI1.2
TEOJNIOruH, PHIIOCOPHU 1 HAYKH. 5.1 J12.1J13.1
31 22 23
24 35
Paznen 8. Tema 8. ®unocodus u Hayka HoBoro Bpemenu.
CraHoBIIeHU € ONBITHO-3KCIIEPUMEHTAILHOI HAYKH.
8.1 | Jlex | ®dumocodus u Hayka HoBoro Bpemenu. CTaHOBJICHHE OIBITHO- VK-1.1 VK- | JI1.1 JI1.2
SKCIe-PUMEHTAILHON HAayKH. 5.1 JI2.1J13.1
31 22 23
24 35
8.2 lp | ®dunocodus u Hayka HoBoro Bpemern. CTaHOBIICHUE OBITHO- YK-1.1 VK- | JIL.1 JI1.2
SKCIe-PUMEHTAIILHON HayKH. 5.1 JI2.1J13.2
31 22 23
24 35
8.3 Cp | ®unocodust u Hayka HoBoro Bpemern. CTaHOBIIEHHE OIBITHO- YK-1.1 VK- | JIL.1 JI1.2
AKCIe-PUMEHTAILHON HayKH. 5.1 JI2.1J13.1
31 22 23
24 35
Paznen 9. Tema 9. IlpoG1ema HayyHOro MeToAAa B (hustocopun
HoBoro Bpemenu.
9.1 Cp |IIpoGiema HayuHoro Metona B ¢punocohur HoBoro BpeMeHH. VK-1.1 VK- | JI1.1 JI1.2
5.1 JI2.1 J13.1
31 22 33
24 35
9.2 lp | TIpobnema HaydHOTO MeTOAa B hrocodpun HoBoro BpemeHu. VK-1.1 VK- | JI1.1 JI1.2
5.1 J12.1J13.2
31 22 23
24 35
9.3 Cp | TIpobiema HaydHOTO MeTona B unocodun HoBoro BpemeHH. VK-1.1 VK- | JI1.1 JI1.2
5.1 J12.1 J13.1
31 22 23
24 35
Paznen 10. Tema 10. OcHOBHBIE KOHUIENIIUH COBPEMEHHOM
¢unocopun nHayku. Ilo3uTHBU3M U HEONIO3UTUBU3M:
KPUTHYECKHUI aHAIN3.
10.1 | Cp | OcHOBHBIE KOHLEMIIK COBPEMEHHOW (uiiocodpun HayKu. VK-1.1 VK- | JII.1 JI1.2
[T03UTUBU3M U HEONIO3UTUBHU3M: KPUTUUECKUH aHANN3. 5.1 JI2.1J13.1
31 22 23
34 25
10.2 [ TIp [ OcHOBHBIC KOHIICIIIUK COBPEMEHHON (PUITOCOPHUU HAYKH. VK-1.1 VK- | JI1.1 JI1.2
[T03UTUBU3M U HEOMIO3UTHUBHU3M: KPUTUUECKUH aHAN3. 5.1 JI2.1J13.2
31 22 23
34 D25
10.3 [ Cp |OcHOBHBIC KOHIICIIIUK COBPEMEHHON (PUITOCOPHUU HAYKH. VK-1.1 VK- | JI1.1 JI1.2
I1o3UuTUBU3M U HEONIO3UTUBU3M: KDUTUUECKUN aHANIN3. 5.1 JI2.1J13.1
31 22 23
34 D25
Pazpnen 11. Tema 11. IlocTHek1accuuecKkre MoaeIU POCTa
HAYYHOT'0 3HAHMSI.
11.1 | Jlex |TlocTHEKIACCHYECKUE MOJIEIH POCTa HAYYHOT'O 3HAHUSL. VYK-1.1 VK- | JIL.1 JI1.2
5.1 J12.1J13.1
31 22 33

24 25




11.2 | Up |TlocTHEKIACCHYECKUE MOJIEIH POCTa HAYYHOT'O 3HAHUSL. 2 2 VYK-1.1 VK- | JIL.1 JI1.2
5.1 JI2.1J13.2
31 22 23
24 35
11.3 | Cp |IlocTHekIaccH4ecKue MO POCTa HAYYHOT'O 3HAHUSL. 2 8 YK-1.1 VK- | JIL.1 JI1.2
5.1 JI2.1J13.1
31 52 23
24 35
Pazgen 12. Tema 12. OcoGeHHOCTH COBPEMEHHOI0 3TaNa
Pa3BUTHSI HAYKH.
12.1 | Cp [OcoOGeHHOCTH COBPEMEHHOTO JTAla Pa3BUTHS HAYKH. 2 2 VK-1.1 VK- | JI1.1 JI1.2
5.1 JI2.1 J13.1
31 22 23
24 D25
12.2 | TIp | OcobeHHOCTH COBPEMEHHOTO ATAla Pa3BUTHS HAYKH. 2 2 VK-1.1 VK- | JI1.1 JI1.2
5.1 JI2.1 J13.4
31 22 23
24 35
123 | Cp |OcobeHHOCTH COBPEMEHHOTO ITala Pa3BUTHUS HAYKH. 2 5 YK-1.1 VK- | JIL.1 JI1.2
5.1 JI2.1JI3.3
31 22 23
24 35
Paznen 13. KonrakTHas padoTa (KOHCYJIbTAIIMS M KOHTPOJIb)
13.1 | KPKK | KonrakrHas padorta 2 2
6. OBPA3SOBATEJIBHBIE TEXHOJIOI'MA
B xone 00y4eHus IpIMEHSFOTCS CIIeAyIoIie 00pa30BaTeIbHBIC TCXHOIOTHH:
6.1 | Jlexuus SIBsieTcss OCHOBHBIM BHUJIOM YUYCOHBIX 3aHSTHH, COCTABISET OCHOBY TEOPETHUYCCKOW IMMOATOTOBKH
oOyvaromuxcsi. L{enn JEKIMOHHBIX 3aHATHHA: NAaTh CHCTEMATH3UPOBAHHBIC HAYYHBIC 3HAHUS II0
MUCHHIUIMHE, AaKICHTHPOBATh BHHMAHHEC Ha HauOoJiee CIIOKHBIX BOIMPOCaX JIUCIUIUIAHBL
CTHMYJIMPOBATh AaKTUBHYIO IIO3HABATEIBHYIO JESATEIBHOCTh OOYYarOIIUXCs, CIOCOOCTBOBAThH
(hopMUPOBAHUIO UX TBOPUECKOT'O MBITIIIICHHSI.
6.2 [IIpaktuueckoe |Bug ydeOHOTO 3aHATHS, Ha KOTOPOM IMPEMONABaTeNh OpPraHU3yeT HETalbHOE PACCMOTPCHHE
3aHATHE CTyIEHTaMH OTACIBHBIX TEOPETUYECKUX IMOJOXKECHUH YyIeOHOW MUCIUIUIMHBI U (OPMHPYET
YMEHHE MX [PAKTUYECKOrO MPUMEHEHUS NyTEM UHAUBUAYAJIBHOTO PELIEHUS CTYAEHTOM
TIOCTABJICHHBIX 3a7[a4 FJIU BBIIOTHEHUS C(POPMYyITHPOBAHHBIX 3aTaHUM.
6.3 | Koncynpranus | SIBnsieTcs onmHoW w3 (opM pYKOBOACTBA ydeOHOW paboToil oOydaromuxcs H OKa3aHHi UM
[IOMOILIYM B CAaMOCTOSITEJIbHOM H3y4EHUM MaTepualla JUCLUIUIMHBI, B JIMKBUAALWU HMEIOIIHUXCS
MpoOeJIOB B 3HAHUAX, 3aJ0JKEHHOCTEH IO TEKYIIMM 3aHSTHSIM, B TOJATOTOBKE MHChMEHHBIX
padot (mpoekroB). KoHCynabTaluss MPOBOIATCS MpPEMogaBaTecM, BEAYIIHM 3aHITHS B y4eOHOM
Tpymrne, Hay4YHBIM PYKOBOJMUTEIEM M MOXET HOCUTh KaK WHAUBUAYAJIbHBIA, TaK W TPYIIOBOM
XapakTep.

6.4 | Camocrositens | HampaBiena Ha yrinyOsieHWe M 3akpeIUIeHWE 3HAHWM, MOJMYYCHHBIX Ha JIEKIHUAX M APYTUX
Hast paboTa 3aHATUSAX, BBIPAOOTKY HABHIKOB  CAaMOCTOSTEIBHOTO  aKTHBHOTO  MPHOOPETEHUS  HOBBIX,
00y4aromuxcst | JOMOJHUTENBHBIX 3HAHHUM, TOATOTOBKY K IMPEACTOSIINM YYeOHBIM 3aHATUSAM M TPOMEKYTOUHOMY

KOHTPOJIIO.

6.5 |Cemunapckoe | Bun yueOHOTO 3aHATHSA, HA KOTOPOM IIPEIOAABATENh OPTaHU3YeT JHUCKYCCHIO IO OMPEICICHHBIM

3aHATHE mpobiemMaM, K KOTOPBIM CTYICHTBHI TOTOBSAT TE3UCHI BBHICTYIUICHWH HAa OCHOBAaHUH WHIUBUAYAITHHO

MOATOTOBJIEHHBIX pedepaTos.

7. @OHJ] OHEHOYHbBIX CPEJICTB

7.1. KOHTpOJ’Ile)Ie BOMPOCHI 1JIS1 MPOBEICHUA TEKYHIEr0 KOHTPOJIsA yCIIEBACMOCTH

IIpumMep TekylLero onpoca Ha CEMUHAPCKUX 3aHATHIX

Tema 8. IIpoGnema rene3nuca Hayku: HayKa U IpeaHayka. Ounocodus Kak yHUBepcalbHasl HayKa aHTUYHOCTH.
Bompocs! miist o6cyxneHus:

L.

I'enesuc HayKu Kak npo6neMa: OCHOBHBIC IMOAXOAbI U KOHICIIIIUH.

2. [Ipobnema npeeMCTBEHHOCTH 3TAIlOB Pa3BUTUSL HAYKU: KPUTHKA OJHOCTOPOHHOCTEH MHTEpHANIM3Ma U
9KCTEPHAIU3MA.

3. [oHsATHE NCTOPUYIECKUX TUIOB MBIIIICHUS: MH(], pElInTHs, HayKa.

4. [Ipennayka u Hayka: ABE CTpAaTE€ruM MOPOXKIACHUS 3HAHUIL.

5. 3apokieHue MpeAHayKH B 3TOXY MEPBBIX 3eMileAeNbuecKkiX nuBuin3anuii: Jpesunii Eruner, BaBumnoH,

Meconoramust, Ipesunii Kuraii, pesusts Unnus, dpesuss ['penns.

6.

OcobeHHOCTH MpeaAHayKU: CBA3b UACAIBHBIX MJIAHOB U CXEM IPECAHAYIHOT'O 3HAHUA C MPAKTUUCCKUMU HYKIaMH




Ppa3sBUTHUA 3EMIICACIINA.

7. INonsTHe aHTHYHOW HayKu: crienuduKka UJIeaNbHbIX 00BEKTOB HAYYHOTO 3HAHMS U UX CBS3b C BOSHHUKHOBCHHEM
JYXOBHOTO IIPOU3BOACTBA Kak 0c000i1 chepbl 0OIIECTBEHHOTO CO3HAHUSL.

8. INpuHIMTHANEHBIE OTINYUS COLUATBHO-IONIUTHIECKON (OPMBI OpraHU3aUH OOIIECTBEHHO *u3HU [IpeBHeit
I'periun ot ctpan BocTouyHol AecrioTHH.

9. KynbTypa aHTHYHOTO IOJNHCA U CTAHOBIICHHUE TEPBBIX (OPM TEOPETHUECKOTO MBIILICHHUS.

10. ®durnocodus Kak yHHBepcanbHas HayKa aHTHYHOCTH: POJb MHdaropeickoil MKOIBI B CTAHOBICHUH MIEPBBIX (HOPM
TEOPETHIECKOr0 MBIIIICHUS.

1. Knaccuueckast rpedeckast ¢punocodust: [1naton, ApucToTens M UX MECTO B MOCIEIYIOIIEM Pa3BUTHH HAYKH.

12. Hayunble u stmueckue B3risiael Onukypa, EBxinaa, Iltonemest.

7.2. KOHTpOJIbHLIe BOIIPOCHI VISl MPOBEICHUSA HpOMe)KyTO‘IHOﬁ aTTeCTAllMM 110 UTOI'aM OCBOCHUSA TUCHUIIJIHHBI

1. DunocodCcKo-conUaTbHbIE MPOOIEMBI Pa3BUTHS HAYKU.

2. MopnenupoBaHue Kak METOJ Hay4yHOIr'O MO3HaHUA. MeTos MaTeMaTHUYeCKOW TMIOTE3bl.
3. MeTonbl SMIUPHYECKOTO TO3HAHMUS.

4. Vcropudeckast ponb ¥ 3HaYCHHE KOMIBIOTEPHBIX M MH()OPMAIIMOHHBIX TEXHOJIOTHH.
5. Hayxa u rioGanbHbIe IPOOIEMBI B COBPEMEHHOM MUpE.

6. OCHOBHBIE 3Tanbl HAYYHO-TEXHUYECKOTO MPOrpecca U €ro OLEHKa.

7. IIpoGreMa MCKYyCCTBEHHOTO MHTEIUIEKTA, €€ 3BOJIONNSI M COBPEMEHHOE COCTOSIHHUE.
8. Ortrueckue MpoOIeMbl HAyKH.

9. OcHOBHBIE TeHACHIIMH (HOPMHUPOBAHUS HAYKU OYIyIIEro.

10. [TonsaTHe HaydHOTO 00BEKTa. THITHI HAYYHBIX OOBEKTOB.

11. Hayka kak COIMOKYJIBTYpHBIH (heHOMEH.

12. Hayxa u BHeHay4HbIe (hOPMBI 3HAHUSL.

13. Wneanbl, HOpMBI U IEHHOCTH HAYKH.

14. Hayka u penurus: nuanor o0 OCHOBaX >KH3HHU.

15. Hayka u penurusi: nuanor o0 3BOJIOIHH.

16. EcrecTBeHHOHAy4Hasi ¥ TyMaHUTapHas KylIbTypa: NpoOsIeMbl albTepHATUB.
17. [Ipobnema KaccUpUKAIUU HAYK.

18. [Ipobnema UCTOPUUECKOTO BO3PACTa HAYKH.

19. OBOIONHUS MOHATHS HAYKH.

20. 3HaHUS U TEXHHUKA B APEBHUX LIUBUIIM3ALUSIX.

21. 3apok/IeHue HAyYHOTO 3HAHUS B AHTUYHOCTH.

22. Cranosnenue Haykn HoBoro BpeMeHH.

23. DopMHUPOBaHHUE T€IHOLEHTPUYECKON KapTHHBI MUpA.

24. DHUI0COPCKO-TEONOTHYESCKUE MTPEAITOCEIIKH MeXaHUKH HproToHa.

25. HayuHble peBomonuu: NPUUUHBI U CYLHOCTb.

26. Mertononoruueckas konuenuus Hayku K. ITonmepa.

27. Mertononoruueckasi KOHIENLHUS JIOTHYECKOTr0 MO3UTHUBU3MA.

28. Mertononoruueckas konuenuus T. Kyna.

29. Onucremonorndeckuii anapxmM I1. Deitepabenna.

30. Konnenmus nuunoctaoro 3"Hanus M. Ilomanu.

31. OBOJIIOLIMOHHAS SMUCTEMOJIOTHS U 3BoJoLMOHHas nporpamMma C. TynmuHa.
32. IIpocTpaHcTBO M BpeMs B COBPEMEHHOH (hH3HKE.

33. SI3pIKM HAYKM U SI3bIKM UCKYCCTBA.

34. Poxxnenue u 3BONIOLMS MaTeMaTH4E€CKOT0 MOJEIUPOBAHMUSL.

35. JluckpeTHoe M KOHTHHYaJIbHOE KaK KaTeropuu (GmiocoGuu M MaTeMaTHKH.
36. IlonsATHE HENPOTUBOPEUUBOCTH B MaTEMaTHKE.

37. Ponp nHTYMIIMM B HAyYHOM TBOPUYECTBE.

38. CTaHOBJICHHE TIOHATHUS YHEPTHH B HayKe.

39. I'moGaneHEIA BOMIONMOHN3M: OCHOBHBIE NIPHHIMIIB M HAIIPaBIICHHUS.

40. Kocmuueckast sBomonus.

41. CoBpeMeHHbIE Tpe/IcTaBlIeHus] 0 BeeneHHOM.

42. AHTPONIHBIN TPUHINI: JHAIOT YICHBIX W (QHIOCO(OB.

43. PanuoHanbHOE M MHTYUTUBHOE B Hay4YHOM TBOPYECTBE.

44. Hayka u Mopanb B COBpeMEHHOM MHUDE.

45. MupoB033peHUECKHE UTOTH HaykHn XX BeKa.

7.3. TemaTnka NHCbMEHHBIX padoT

ITrceMeHHBIE PaOOTHI YI€OHBIM IITIAHOM HE TIPEIYCMOTPEHEI

7.4. Kputepuu onieHuBaHUA

OreHNBaHNE YPOBHS OCBOCHHUS CTYACHTOM y4e0HOTO MaTepHaia TUCIUIUIIHBI IPOU3BOIHUTCS B XOJI€ TEKYIIEr0 KOHTPOIIS
(mts ogHOM (HOPMBL), a TAKKE MPOMEKYTOUHOH aTTECTallN.

Jliis ouHol Gopmbl 00ydeHns1 cymMMa 0aioB (o 50 OanoB), HAOpaHHBIX 3a pabOTy Ha KaXIOM CEMHHAPEe, POPMHUPYETCS
CIIEIYIOIINM 00pa3oM:




— «6-7 GAIIIOBY» - COOTBETCTBYET HALIMOHAIBHOM OIIEHKE «OTIHMYHOY;

— «4-5 GaJI0B)» — COOTBETCTBYET HALIMOHAIBHON OLIEHKE «XOPOLIO»;

— «2-3 OaJIIOB» — COOTBETCTBYET HAIIMOHAIBEHOH OIIEHKE «yIOBJICTBOPHTEIEHOY;

— «0-1 GaJIIOB» — COOTBETCTBYET HALIMOHAIBHOW OLIEHKE «HEYIOBICTBOPUTEIHLHOY.

IIpu mpomyckax 3aHATHI 0 HEYBaXKUTEIbHON MPUYMHE H/UIIH €CIM He 0TpadOTaH CEMHHAp CHUMAETCS OIMH OaJl Mo
Ka)XJIOMY IPOITYyCcKy. B cirydae oTpaboTKH 3aHATHIA OaJTBI BO3BPAIIAFOTCS.

IIpu oTBeTe Ha BOIIPOCHI 3a4eTa AT OUHOH (hOPMBI 00yUeHHUs OaLIBI pacTIPEAETSIOTCS CIIEAYIOIUM 00pa3oM:

— «50 GaIoBy — BEICTABIISIETCS, €CIIM TIPH OTBETE Ha BOIPOC CTYAEHT OOHAPYXUII yMEHHE CBOOOIHO, JIOTHYHO, YETKO U SCHO
TIPEIOCTABIIATE TPAMOTHBIE, IPABIIIBHEIE OTBETHI HA IIOCTABJICHHBII BOIIPOC C HCIOIB30BaHIEM TEPMHHOJIOTUH 1
CHMBOJINKH B HEOOXOIMMOH JIOTHIECKOH ITOCTIE0BATEIFHOCTH, a TAkKe CBEACHUHN U3 APYTUX TUCLUIIINH U 3HAHUH,
NpHOOPETEHHBIX paHee; TBEP/Ible NPAKTHYECKHE HAaBbIKU ¢ TBOPYECKUM IIPUMEHEHHEM TTOIYYESHHBIX TEOPETHYECKUX 3HAHMI;
YMEHHE HCII0Ib30BaTh IIPUOOPETEHHbIE 3HAHUS U HAaBBIKM B HECTAHJAPTHBIX CUTYAIMAX, TPEOYIOINX BEIX0/1a Ha MHOH,
Ooree BBICOKUI YPOBEHB 3HAHU; IIPHBEACHB! apTyMEHTHPOBAHHBIC BEIBOJIBI;

— «40 6an0B» — BEICTABIIACTCS, €CIIH IIPU OTBETE Ha BOIIPOC CTYAEHT IPOSBIII BRICOKHH YPOBEHb 3HAHMH IIPU OTBETE HA
BOIIPOC, TIOKa3aJI YMEHHUE TIPUMEHSTh TEOPETHYECKHE 3HAHUS IS PEIICHHS TIOCTABJICHHO 3a/1a4¥, YETKO BIIaJIeeT U
HPUMEHSET TEPMUHOJIOTUIO U3 JUCIUIIMHBI COLIMOIOTHS TPyAa, yMeeT (OpMyInpoBaTh BEIBOJBI, OAHAKO P OTBETE HA
BOIIPOCHI JJOITyCKAeT HEKOTOPBIE HETOYHOCTH, HEIOCTATOYHO 0OOCHOBAT COOCTBEHHYIO TOUKY 3PEHUS MO 3aJaHHON
npobieme;

— «30 GayIoB» — BBICTABIISIETCS, €CIIM IIPH OTBETE Ha BOIIPOC CTYAEHT OOHAPYXKWII yMEHHE CBOOOAHO (hopMyITUpOBaTh
TPaBIJIBHBIE OTBETHI HA IIOCTABJICHHBIE BOIIPOCHI C HCIOIB30BAHIEM TEPMIHOJIOTHH; HAJIMYUE HECYIIECTBCHHBIX
HEJIOCTATKOB MM HAPYIICHUS MOCJIEI0BATEIFHOCTH U3JIOKCHNUS; He3HAUUTEIbHBIC HEAOCTATKI MIIH OIIMOKU B M3JIOKCHUHT
Marepuaa;

— «20 6aIoB» — BEICTABIISIETCS, €CIIM TIPH OTBETE Ha BOIPOC CTYAEHT OOHAPYXUII 6a30BbIe 3HAHUS 10 BOIIPOCY, OJJHAKO
JIOIYCTHJI CYIIECTBEHHBIE OIIHOKH ITPH M3JI0KEHIH MaTepHaia, He CMOT CHCTEMaTH3UPOBATh NCXOIHBIE TaHHBIE H
chOpMyIIPOBaTH BEIBOIHI;

— «10 GanyoBy — BEICTABIISIETCS, €CIIM TIPH OTBETE Ha BOIPOC CTYAEHT OOHAPYKUJI BIaI€HHE OCHOBHBIMH ITOJIOXKEHUSIMU
Marepuana, Ho ()parMEeHTapHO U HEMOCIEJ0BATEIbHO JAeT OTBETHI Ha IIOCTABJICHHBIC BOIPOCHI; IPOAEMOHCTPHUPOBAI c1aboe
3HaHHWE MaTepHaa, HEyMEHHE JIeNIaTh ApTyMEHTHPOBAHHEIE BBIBOJIBI;

— «0 GayI0B» — BBICTABIISIETCSI, €CIIM IPH OTBETE HA BOIIPOC CTYAEHT 0OHAPY KM HE3HAUUTENbHBIN 0011 00beM 3HAHHH,
OTCYTCTBHE HABBIKOB B U3JIOXKEHUHU MaTepHaa, 110 pa3IMyHbIM TeMaM JUCIMILUIMHBI JOIMYCTWI IPUHIUIHATIEHBIC OIIHOKH
TEPMUHOJIOTHYECKOTO XapaKTepa.

Orenka 3a 3auet o 100-6amnpHoM mKane GopMUpyeTcs Kak cyMMa 0ansioB, HaOpaHHBIX 3a paboTy (1o 50 OansoB) Ha
ceMUHapax Ipu 09HOH popMe 00ydeHNs, a TakKe ITPH OTBETE Ha BOIIPOCH! 3aueTa (1o 50 6amnor). Koeunsrit meperox
orenkr u3 100-0amnpHOM miKans! B rocynapctBenHyio u ECTS ocymecTisieTcsi B COOTBETCTBHU CO IIMKAIOH, TPUBEACHHON
B «ITonmoxeHnn 06 opranu3anuy yaeOHOro npouecca B JIOHEIKOM HAaIIHOHATEHOM TEXHUYECKOM yHUBepcuTeTe» Cymma
oayutoB 1o 100-6anpHOM mKaie OleHka Io

mkane ECTS l'ocynapcTBeHHOH 1IKase
90-100 A OtinyHo 3auteHo
80-89 B Xopouio
75-79 C
70-74 D Y 10BIETBOPUTENBLHO
60-69 E
35-59 FX HeynoBnerBopuTtensHo He 3aureno
0-34 F*

8. YYEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JTUCIIUITIJIMHBI (MOAY JIS)

8.1. Pekomennyemasi iuteparypa

JI3.1 [Parosuna T. D. Meroauueckue ykazaHus K CaMOCTOSATENbHON pabote o aucuumnae "Mcropus u ¢punocodus
Hayku" [DneKkTpoHHBIH pecypc] [DIAEKTPOHHBIH pecypc]: i 00YJaIOIUXCs 0 HAMPaBICHUSM MOATOTOBKH
MarucTpaTypsl Bcex Gpopm obygenus. - [Jorenk: JorHTY, 2023. - 1 daiin — Pexxum goctyma:
http://ed.donntu.ru/books/24/m9292.pdf

JI3.2 [Parosmna T. D. Metoauueckue ykazaHus K CEMUHAPCKUM 3aHATUSAM o aucuuiuinae "Mcropus u ¢punocopus
Hayku" [DNeKTpoHHBIN pecypc] [DneKTpoHHbIH pecypc]: A o0ydaromuxces Mo HalpaBIeHUsIM TOATOTOBKU
MarucTpaTypsl Bcex Gpopm obydenus. - JJorenk: JJorHTY, 2023. - 1 daiin — Pexxum goctyma:
http://ed.donntu.ru/books/24/m9294.pdf

JI3.3 [Parosmna T. D. Metoamueckue yka3aHus K CaMOCTOSATENbHON paboTe CTyAeHTOB o aucnuiuinae "Hcropus u
¢bunocodust Hayku" [DneKTpoHHBIN pecype] [DneKTpoHHbIN pecype]: (Ui BceX HapaBICHHH MTOTOTOBKA
MaruCTepCKUX MPOrpaMM OYHOM U 3a09HOM (hopM oOyuenus). - Jornenk: TOYBIIO "JOHHTY", 2019. - 1 daiin —
Pexxum noctyma: http://ed.donntu.ru/books/20/m5479.pdf

JI3.4 [Parosmna T. D. Meroguueckne yka3aHus K CEMUHAPCKUM 3aHATHS o aucnuiuinae "Mcropus u ¢pummocopust
Hayku'" [DNeKTpOoHHBIN pecypc] [DAeKTpoHHbIH pecypc]: (A1 BceX HampaBieHUH MOATOTOBKY MarCTEPCKUX
MpOrpaMM OYHOH ¥ 3a04HOU Popm o0ydenus). - Jouenk: TOYBIIO "JOHHTY", 2019. - 1 daiin — Pexum
nocryma: http://ed.donntu.ru/books/20/m5480.pdf




2.1

Kpayze, A. A., llumyHoBa, O. /1., bepesosckas, U. I1., CepxoBa, B. A., Illunyrosoii, O. . Uctopust u punocodus
HayKH [ DIeKTpOHHBIH pecypc].yueoHoe mocooue. - Cankt-IlerepOypr: Cankr-IleTepOyprekuii moMTeX HUYSCKHH
yauBepcuteT [letpa Bemmkoro, 2019. - 144 ¢. — Pexxum noctyma: https://www.iprbookshop.ru/99820.html

Ayrnos, A. 1., Cnobotunkos, O. H. ctopus u punocopus Haykn [ DIEeKTPOHHBIN pecypc|:ydeOHO-METOANIECKOE
mocoOue I acIUpaHToB. - MockBa: HCTUTYT MUpOBBIX IuBHnn3anuii, 2021. - 164 c. — Pexxum goctyna:
https://www.iprbookshop.ru/116603.html

J1.2

Hexpacosa, H. A., Hekpacos, C. 1., Hekpacos, A. C. Uctopus u ¢punocopust Hayku [DIeKTPOHHBIN
pecypc]:yaebHOe mocobue. - Mocksa: Poccuiickuii yauBepcuret Tpancnopta (MUNT), 2021. - 188 c. — Pexum
nocryma: https://www.iprbookshop.ru/122099.html

8.2. [lepeuens pecypcoB HHPOPMALMOHHO-TEIEKOMMYHUKAIIMOHHOI ceTu "WHTepHer"

31 | caiiT, HOCBAMIEHHBIH (GUIOCODHH HAYKI
32 | anextponHas 6ubnmorexa MHctuTyTa hrmocodun PAH
33 | HoBeWmmit prtocodckuii croBaps
34 | TexcToBBIe pecypchl (OnbmmoTekw, xypHansl) MHctuTyTa drmocopun PAH
35 | bubmmorexa punocodcekoro paxymsrera MI'Y nm. M.B. JlomoHOCOBa
8.3. JIunieH3uoHHOE U CBOOOHO pacpocTpaHsieMoe NPOrpaMMHoOe obecrieyeHune, B TOM YUCJIe 0Te4eCTBEHHOT 0
NpPOU3BOJCTBA
8.3.1 | Windows 8.1 Professionalx86/64 (akagpemuyeckas noanucka DreamSparkPremium), LibreOffice 4.3.2.2
(muensus GNULGPLv3+ u MPL2.0)).
8.3.2 | Cepgep: Intel Xeon 2.4 GHz/2Gb/120Gb 15 TIK (tepmunansi): Intel Pentium 111 733 MHz / 128 Mb/ mouuTop 17.
MS Windows SvrStd 2008 Russian OLPNL AE (imumiensust Microsoft Ne44446087)
8.4. Ilepevenn npodecCHOHAIBLHBIX 023 IAHHBIX H HH(POPMALUOHHLIX CIIPABOYHBIX CHCTEM
8.4.1 | OBC IPR SMART
8.4.2 | ObC JOHHTY
9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOJY JIST)

9.1 | Aynutopust 1.001 - Yuebnas ayauTopusi Ui MPOBENEHUS 3aHATHUN JIEKIIMOHHOTO THIIA, CEMHUHAPCKOTO THIIA,
TEKyLIEr0 KOHTPOJII M TPOMEXKYTOUHOM arTecTalud @ MyJbTUMEIUHHOE O0O0OpyJOBaHME: KOMIBIOTED,
MYJIBTUMEIUHHBIA TIPOEKTOp, 9KpaH; CHEeNUATU3MPOBaHHAs MeOenb: JI0CKa ayAuTOpHas, CTOJIBl ayJUTOPHEIE,
CTYJIbsl YUEHHUECKHE; JEMOHCTPALIMOHHBIE CTEH B U TUIaKaThl

9.2 [ Aynuropust 1.410 - YueOnast ayauTopus Ajsi NPOBEACHUS 3aHITUM JIEKLMOHHOTO THIIA : CHCTEMa BH3YaJbHOI'O
0TOOpaKeHHs, HOYTOYK, MYJIBTHMEAUHHBIH MPOEKTOP, KOJOHKHM 3BYKOBBIE, JKpaH, JIOCKa aylUTOpHas, Kadenpa,
HapThl 3-X MECTHBIE

9.3 [ Aynuropust 2.138 - UYwmranbHbiii 3an1 HayuHo-TexHu4eckoil OMONMOTEKH — MOMENIEHWE IJISi CaMOCTOATEIIbHOM

paboTBl ¢ BO3MOXKHOCTBIO NOAKTMIOUEHHs K cetd "MHTepHer" M o0OecriedueHHeM [OCTyla B SIICKTPOHHYIO
nH(OPMAIIMOHHO-00pa30BaTEeIbHYI0 Cpeqy oOpraHu3amuu : KoMmbloTepHas TEeXHHKa C BO3MOXXHOCTBIO
noakmoveHuss K cetn «MHTepHeT» W oOecriedyeHMEM JIOCTyHa B DJICKTPOHHYHO — HH(OpPMAIMOHHO-
obpazoBatensHy0 cpexny (QUOC [JouHTY) m snexrponHO-OnOmmorednyto cuctemy (OBC IPR SMART), a
Takke BO3MOXKHOCTHIO HHIMBHIYAJIFHOTO HEOTpaHMYEHHOTro jgoctynma ofOydatommxcsi B ObC u BUOC

nocpenactBoM Wi-Fi ¢ mepcoHaNbHBIX MOOWIIBHBIX YCTPOKCTB.
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I1.1. Po3kapsika

Hownenk, 2025 r.



PabGouas nporpamma JUCHHUITIIINHBI «MCTOI[OJ'IOFI/IH 1 METObl HAYyYHBIX HCCHC,I[OBaHHﬁ))

pa3paborana B cootBercTBrn ¢ OPI'OC BO: denepanbHBII TOCYIApPCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPT BBICIIECTO
oOpa3oBaHUS - MarucTparypa IO HamIpaBiIeHHWI0 HoATOTOBKH 15.04.06 MexaTtpoHnka ©u poOOTOTEeXHHKA (TIpHKa3
Muno6pnaayku Poccun ot 14.08.2020 1. Ne 1023)

COCTaBJIeHA B COOTBETCTBUM C Y4eOHBIM IUIAHOM [0 HampaBieHHI0 TnoarotoBku 15.04.06 MexarpoHuka u
poboTOTEXHUKA, HampaBieHHOCTh (mpoduib) / croenuanusaims «CHCTEMBI — YIOpPaBICHHS POOOTOTEXHUYECCKUMU
koMIuiekcamu» g 2025 roja npuéma.

1. IIEJIb U 3AJJAYM OCBOEHUSI TMCLIUTILITAHBI (MOLY.JI5T)

I.Ie.]]b! (i)OpMI/IpOBaHI/IC HAaBBIKOB MMPOBCJACHUS HAYIHbBIX I/ICCJ'IC,I[OBaHI/Iﬁ B O6H.[6M " CTYACHYCCKHX HAYYHBIX
I/ICCHSI[OBaHI/Iﬁ B 4aCTHOCTH

3apaum:

1.1 | @opmupoBanne 3HAHHI B 00JIACTH MTPOBECHUS HAYIHBIX HCCIICIOBAaHUN

1.2 | [IpunobpeTeHne yMeHU 1 HABBIKOB MPAKTUYECKOTO MPUMEHECHUS TCOPETHIESCKIX 3HAHUN B 00/1aCTH IPOBEICHUS
HAaYYHBIX HCCIIEIOBAaHUN U METOUK 00PaOOTKH IKCIIEPUMEHTANBHBIX JaHHBIX

1.3 | ®opMupoBaHKEe HABBIKOB Pa0OTHI C IPUOOpaMH JIs IPOBEACHHS HAyYHBIX UCCIEIOBAHUMN U ¢ METOAMKAMM
00pabOTKH IKCIIEPUMEHTANTBHBIX TAHHBIX

2. MECTO JUCHHHUIIJIMHBI (MOAYJIA) B CTPYKTYPE OBPA3ZOBATEJIbHOU ITPOI'PAMMBI

2.1 | JucumruimHa OTHOCHTCS K 00s13aTenbHON YacTr bioka 1 JluciurminHel (MOAyIH) y4eOHOTO IIIaHa.

2.2 | CBs3b ¢ IpeAIECTBYIOIIMMH TUCIUIITIHHAME (MOXYJISIMHU):

2.2.1 | MaremaTuka

2.2.2 | Hayuno-uccienoBartensckas pabora

2.3 | fucuunuunsl (Moaysn), npakTuku u 'UA, nj1s1 KOTOpbIX 0CBOEHHME JAHHOM JUCHUTLINHBI (MOLYJ15)
Heo0X0IMMO KaK npeuiecTByloliee:

2.3.1 | BeimonHeHue, MOATOTOBKA K MPOLEAYPE 3alUThI U 3al[UTa BBITYCKHON KBATU(PHKALIMOHHONW PabOTHI

2.3.2 | HayuHo-uccnenoBatenbckas pabora

3. IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA JUCIUIIVIMHBI (MOZY JISA)

YK-1 : CrocobeH ocymecTBIATs KpUTHUSCKHH aHATH3 IPOOIIEMHBIX CHTyallnii Ha OCHOBE CHCTEMHOTO TIOAXO0/a,
BBIPa0ATHIBATh CTPATETHIO AeHCTBUIM

VK-1.2 : AHanu3upyeT Hay9HO-TEXHUUECKYIO IPOOIIeMy, BEIABIISIET U (JOPMYITUPYET HAyIHBIC 3aa4H, CTABUT LEIH U
BBIOHPAET METO/IbI UCCIIEIOBAHHS

YK-6 : CrocobeH omnpenensaTs U pealn30BbIBaTh IPHOPUTETH COOCTBEHHOH IESITETLHOCTH U CIIOCOOBI €€
COBEPIICHCTBOBAHMS Ha OCHOBE CAMOOLICHKH

YK-6.1 : Onpenenser u peanusyeT IPHOPUTETHI COOCTBEHHOHN AEATEILHOCTH U CIIOCOOBI €€ COBEPIIIEHCTBOBAHMS Ha
OCHOBaHHH OLICHKH U L[eJIECO00Pa3HOT0 UCIIONB30BaHUs COOCTBEHHBIX PECYPCOB

OIIK-1 : Cnocoben OPUMCHATH €CTCCTBECHHOHAY4YHBIC U O6H.IGI/IH)KCHC]Z)HLIC 3HaHUA, MCTOAbl MAaTEMATUYCCKOI'O aHAJIM3a U
MOACIUPOBAHUA B HpO(I)eCCI/IOHaJILHOﬁ JACATCIBHOCTH,

OIIK-1.1: HpI/IMGHﬂeT 3HaHUA €CTCCTBCHHOHAYYHBIX U 06H.ICI/IH)KeHepHI>IX JUCHUITIINH, METOIOB MAaTEMATUYCCKOI'O
aHaJin3a U MOACJINPOBAaHUA, COCTABIIAIOIINX OCHOBY HAYYHBIX HCCIICAOBAaHMI

OIIK-13 : CriocoGeH HCITONIb30BaTh OCHOBHBIC TITOJIOKCHU A, 3aKOHBI U METOIbl CCTCCTBCHHBIX HAYK U MAaTCMATUKU IIPHU
(bOpMI/IpOBaHI/II/I MOJICIICH 1 METO0B UCCIICIOBAHUS MEXAaTPOHHBIX U pO6OTOTCXHI/I‘ICCKI/IX CUCTEM,

OIIK-13.1 : Ucnonk3yeT METOABI IOCTPOSHHUSI MATEMAaTHIECKUX MOJIENIeH JTMHAMUYECKUX CUCTEM, UCCIICIOBAHUS
MIOBEJICHHSI CUCTEM aBTOMATHUYECKOTO YIIPABJICHHSI MEXaTPOHHBIX H POOOTOTEXHHUYECKHX CUCTEM

B pe3ysabTare ocBoeHUs] JMCHUNIMHBI (MOXYJIs1) 00YUAIOIIMIACS A0KEH

3.1 | 3uarh:

3.1.1]|- KJIaCCI/I(i)I/IKaHI/HO OCHOBHBIX MCTOZAOB UCCJICAOBAHUS, IPUMCHIACMBIX B TCXHUYCCKUX HAYKaAX;

3.1.2 | - TOCTOMHCTBA, HEJOCTATKH M OCOOCHHOCTH MCIOTB30BAHMUS PA3THIHBIX METOJIOB MICCIICAOBAHUS IS PEIICHI
KOHKPETHBIX 3aJ1a4;

3.1.3 | - MeToIbl MaTEMaTUYECKOTO U (PU3UUECKOTO MOJECTUPOBAHNUS, OCHOBBI HHKEHEPHOT'O SKCIIEPUMEHTA, METOAbI
IUIAaHUPOBAHUSI SKCIIEPUMEHTa, TPeOOBaHMS 110 O(OPMIICHHIO PE3YIbTaTOB HAYYHBIX HCCIICIOBAHHN;

3.2 | YMeTh:

3.2.1 | - IpOBOANTH IKCIIEPUMEHTBI MO 3aaHHON METOTUKE;

3.2.2 | - COCTaBIIATh OIIUCAHUE IIPOBOAUMBIX HCCIICIOBAaHUN 1 AHAJIM3UPOBATH NNOJYUCHHBIC PC3YJIIbTAThI;

3.2.3 | - ICTIOJIb30BaTh METO I TCOPECTUYCCKHUX HCCHGHOB&HHﬁ, MaTEMaTHYCCKOTO U (1)I/I3I/I‘lCCI(Ol"O MOACINPOBAHUA,
TCOPUHN WHIKCHECPHOT'O OKCTICPUMEHTA B 3a/ladax SJICKTPOTEXHUKH U DJICKTPOOHEPT CTUKU
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Buaagern:

33.1

- CpeACTBaMU BEUHCIATEIBHON TEXHUKH OOIIETO U CIEIHATBHOT0 Ha3HAYCHNUS, METOUKaMH 00paboTKi
9KCTIEPUMEHTAIBHBIX JaHHBIX U OMpe/eNIeHHe NMOrpeIrHocTell, cnocobamu rpaduueckoro mpeacTaBIeHus
MaTEPHUAJIOB UCCIICIOBAHNU.

4. OBBbEM JUCHHUIIJINHBI (MOAYJIsA), BUJABI IIPOMEKYTOYHOI'O KOHTPOJISA

4.1 Pacnpezlenelme 4acoB, OTB€ACHHBIX HA U3YyY€HME TUCHUIIIMHBI 110 BUAaM 3aHSITHIL U ceMecTpam

Cemectp

(<Kypc>.<Cemectp 1(1.1)
Ha Kypce>) Hroro
Henens 16
Bup 3ansaruii yI PIT vII PIT

Jleknnn 32 32 32 32
[Mpaktuueckue 16 16 16 16
KonrtakTHas 4 4 4 4
pabota
(KOHCYNbTallUU U
KOHTPOJIb)
Uroro ay. 48 48 48 48
KonrakTHas 52 52 52 52
pabota
Cam. paboTa 29 29 29 29
Yacel Ha 27 27 27 27
KOHTPOJTb
Utoro 108 108 108 108

4.2. Buabl KOHTpOJIS

SK3aMeH 1 ceM.

4.3. Hasimuue KypcoBoro npoexrta (padorbi)

KypcoBoii mpoekt (paboTa) y4eOHbIM IJIAHOM HE MPETyCMOTPEH.

5. CTPYKTYPA U COAEP KAHME JUCHUIIJIMHBI (MOAY JIA)

= E = E § g HNuHaukaropsi
Sz | & E HaumMeHoBaHUe pa3iesioB U TeM % g Aoctikenust | Jluteparypa
8 B o = KOMIeTEeHIHIt

Pazgen 1. CymHocTh M BH/bI HAYYHBIX HCC/Ie10BAHUM

1.1 | Jlex |[Tonstie HaygHOTO 3HaHUS. CyITHOCTE HccnenoBaHus. CBs3b 1 6 VK-6.1 VK- | JI1.1JI12.1
MIOHATUN «HMCCIIEOBAHUEY, «IKCTIEPUMEHTY, «OTIBITY, 1.2 J13.2
obcienoBanue». OOBEKT U IPEAMET, PoiIb HHPOPMALIUH B
nccienoBaHuAX. [IoHATHE U POIIH TPOOIIEMBI B HCCIICIOBAHUSX.
l'unoresa ee poinb U BbLIBUXKEHUE. Buibl Hcciie10BaHUMN.

1.2 Cp |H3yueHue JEKIIUOHHOTO MaTepHaa 1 4 VK-6.1 VK- JI1.1J13.2

1.2

Paznen 2. MeToapl moJjiydeHus1 NepBUYHONH HHpopManun

2.1 | Jex | MeTopl HCIOJIB3yeMbIC HA 3TAllC BBISIBICHUS IPOOIEMBI. 1 4 YK-1.2 JI1.1J13.2
DKCIIEpTHBIE METO/IbI IIOTyIEHHUS IEPBUYHOI HH(OPMALUH.
HHcTpyMeHTaNbHBIC METO/IBI TTOJTyIeHHS IIEPBUYHON HH(POPMAIIHN.
CpenctBa U METOABI OLICHKH H3MEpeHHi

2.2 Cp | M3yueHue JISKHIMOHHOTO MaTepralia U HOArOTOBKa K JIaAGOpaTOPHBIM 1 6 YK-1.2 JI1.1J13.2
paboTtam

2.3 lp | DxcrepTHBIC METOABI MOMYICHUS MEPBUYHON HH(POPMAIIAN U 1 2 YK-1.2 JI3.1
OIIEHKA TEXHUYECKOTO YPOBHS (PaHTa) N3AeNNs Ha KOHKPETHOM
nmpumepe

2.4 Hp | IpencraBnenue u 00pabOTKa JAHHBIX IKCIICPUMEHTAIBHBIX 1 2 VK-1.2 JI3.1
HCCIIeJOBaHUI Ha KOHKPETHBIX IpUMepax
Paznen 3. O61menayunble MeTObl, HCNIOJIb3yeMble B
HCCJIeIOBAHUSAX




3.1 Jlex | OMmupuUvecKre METOIbI HCCIACOBaHUSA. TeOPETUIECKIE METOIBI VK-1.2 JI1.1 J12.1
HCCIICJOBAHMUS, UX KIIACCU-(DUKAIKA U XapaKTePUCTHKA, J3.2
MareMaTH4ecKre METOJIBI B HCCIICIOBAHUAX. AHATUTHICCKHUC
METO/Ibl UCCIIEI0OBAHUI.

32 Cp | M3yueHue JISKHIMOHHOTO MaTepralia U HOArOTOBKa K JIAGOPaTOPHBIM VK-1.2 JI1.1J13.2
pabotam

33 lp | TIpopaboTka METOIOB CTATUCTUIECKON 00PaOOTKH YK-1.2 JI3.1
9KCTICPUMEHTAIBHBIX JAHHBIX HAa KOHKPETHBIX IPAMEpax
Paznen 4. IlonoOue u MoaeMpoBanue B HCCIIeTOBAHUSX

4.1 | Jex |Kpurepuu nmomobus. Buasl Mojeneii, 0coOCHHOCTH YK-1.2 JI1.1J13.2
MaTeMaTHUYECKUX MOJIENeH.

4.2 Cp | M3yueHue JISKIMOHHOTO MaTepralia U MOAroTOBKa K JIaAGOpaTOPHBIM VK-1.2 JI1.1J13.2
paboram

4.3 lp | TIpumeps! UCCICTOBAHUS CUCTEM aBTOMATHYECKOTO YIIPABICHUS C YK-1.2 JI3.1
MTOMOIIBI0 MAaTEMATHIECKUX MOJIeIei

4.4 lp | MccaenoBaHue MpOIECCOB B ANEKTPUIECKUX HETSIX C TOMOIIBIO YK-1.2 JI3.1
MaTeMaTHYECKUX MOJEICH
Paznea 5. Meroapl aHaiu3a

5.1 | Jlex | JleTepMUHHPOBAHHBIC U CTOXACTUYECKHE TIPOLIECCHI. YK-6.1 VK- | JI1.1J12.1
Krnaccugukarys METOIOB aHANIN3a, HCIIOIb3yeMbIX B 1.2 JI3.2
WCCIICIOBAHMAX U UX KpaTKkas xapakTepuctuka. O0padoTka
Pe3yIbpTaToOB KCIIEPU-MEHTAIBHBIX HecnenoBanuid. [Tondop
sMnupudeckux popmynn. CTaTUCTUYECKHE METOABI 00pabOTKU
9KCIEPUMEHTAIBHBIX JAHHBIX

52 Cp | M3yueHue JISKHIMOHHOTO MaTepralia U MOArOTOBKa K JIAGOPAaTOPHBIM VK-6.1 VK- JI1.1J12.1
pabortam 1.2 J3.2

53 lp | Pabota ¢ peructpupyroimumMu npudopamu Ha 6ase YK-1.2 JI2.1J13.1
MUKpPOIPOLIECCOPOB

5.4 Ip | O6paboTKa IKCIIEPUMEHTANBHBIX TaHHBIX Ha KOMITBIOTEpE YK-1.2 JI2.1J13.1
Paznen 6. OpopmiieHue HayYHOr0 OTYETA M MOATOTOBKA CTATbU
K Ny0JuKanuu

6.1 Jlex | Bepugukanus pe3yabTaToB UccienoBanui. TpeOoBaHMs K YVK-6.1 VK- JIT.1J12.1
0(OpPMIICHHIO HAYYHOT'O OTYETa U TIOATOTOBKE CTATEH ISt 1.2 J13.2
yOIUKALHY.

6.2 Cp | 3yueHwue JIEKIIMOHHOTO MaTepraa 1 MOAroTOBKa K Ta00paTOPHBIM VK-6.1 YK- JIT.1J12.1
pabotam 1.2 J3.2

6.3 p | Odopmienne pe3ynbTaToB IKCIIEPUMEHTOB C UCIIOJIE30BAaHHEM 1 2 YK-6.1 JI2.1J13.1
rpadUuecKux peaakTopoB

6.4 | KPKK | KoHCynmbpTaIMu 10 TEMaM AMCILUILUTAHB 1 4 YK-6.1 YK- JI2.1 J13.2

1.2

6. OBPASOBATEJIBHBIE TEXHOJIOI'MH

B xone 06y‘{eHI/IH MPUMCHSAIOTCS CICAYIOIINE 06pa30BaT€J'ILHLI€ TEXHOJIOTHUH:

6.1

Jlexnust

SIBnsieTcs OCHOBHBIM BHJOM YYEOHBIX 3aHATHH, COCTABIAET OCHOBY TEOPETHYECKON IMOATOTOBKU
oOyuaromuxcst. Llenn JEeKIMOHHBIX 3aHATHH: AaTh CHUCTEMATH3MPOBAaHHBIC HAyYHBIC 3HAHUS II0
JUCLUIIMHE, aKIEHTHPOBaTb BHUMAaHHE Ha HauOoJee CIIOXKHBIX BONPOCaX IUCILHILUINHBI;
CTUMYJIUPOBaTh aKTUBHYIO II03HABATEIbHYIO [ESITEILHOCTh OOYdYalOIIUXCs, CIOCOOCTBOBATH
(hOpMHPOBAHHUIO X TBOPYECKOTO MBIIILICHHS.

6.2

JlabopaTopHas
pabota

Bun yuebHOro 3aHATHSA, Ha KOTOPOM CTYJIEHT IIOJ] PYKOBOACTBOM IIperojaBaTelst Iocie
MPeIBapUTEILHOIO HM3Y4EHHUs] COOTBETCTBYIOLIEH METOAMKHM JMYHO IPOBOJUT HATypHBIE WIN
UMHUTAIMOHHBIE 3KCIEPUMEHThl WM HCCIEIAOBAaHMS C LEJIbI0 NPAKTHUYECKOTO IOATBEPKACHUS
OTAEJBHBIX TEOPETUUECKHUX IMOJOKEHUH Y4eOHOHM NUCIUIUIMHBI, IPHOOpEeTaeT yMeHHs paboTaTh C
71a00paTOPHBIM 000PYIOBAHUEM M U3MEPHUTEIBHBIMU IIPHOOPAMH.

6.3

Camocrodrenb
Has pabota
00yJarOIIXCS

HanpaBnena Ha yrioyOneHue W 3akpelUleHHE 3HAHHMH, ITOJYYCHHBIX Ha JIGKIUSIX M JPYrHX
3aHATUSX, BBIPAOOTKY HAaBBIKOB  CAMOCTOSITEIBHOIO  aKTUBHOTO  NPHOOPETEHHS  HOBBIX,
JIOTIOJTHUTENBHBIX 3HAHWH, MTOATOTOBKY K NPEACTOSIINM yYEOHBIM 3aHSTHSIM M HPOMEXYTOUHOMY
KOHTPOJIIO.

6.4

Koncynpranus

SBnsercst omHoW w3 (OPM PYKOBOACTBA YueOHON pabOTOi OOydYarOmMXCsl W OKa3aHHsS UM
MOMOIIA B CAMOCTOSITEIbHOM H3YYCHHH Marepualia AUCHUIUIMHBI, B JUKBHIALUK HMEIOIIUXCS
npo0esioB B 3HAHMAX, 33J0JDKEHHOCTEH I10 TEKYIIUM 3aHSITHSIM, B IOJrOTOBKE MHUCHMEHHBIX
pabot (mpoekroB). KoHCynpTamust mpoBOASTCA MperogaBaTeleM, BEAYIINM 3aHATUS B y4eOHOI
rpynne, Hay4HbIM PYKOBOAMTEIEM M MOXET HOCUTh KAaK WHAUBUAYAJIBHBIM, TaK W TIPYNIIOBOMI
XapakTep.




7. POHJ OIEHOYHbBIX CPEJACTB

7.1. KOHTPOJI]:HL]Q BOIIPOCHI 1J151 IPOBCACHUA TEKYIIEr0 KOHTPOJIAl YCIIEBAeMOCTH

Pazpen 1-2.

1. 3n0>kuTe CYIHOCTh HAYYHBIX 3HAHUH 00 OpraHu3aliy AeITeIbHOCTH, UX COAEpIKaHHE.

2. Packpoiite, 4TO MOHMMaeTCs MO METOI0JIOTHEN HAyYHOTO MO3HAHUS.

3. OxapakTepu3yiTe ypOBHH HAYTHOTO MTO3HAHUS, UX COJCPKAHUE U KITACCU(PHUKALIUIO.

4. OxapakTepu3yHUTe CTPYKTYPHBIE 3JIEMEHTHI HAyKU UCCIIEIOBAHUS HAYYHOTO 3HAHUSL.

5. IIpuBeauTe KIaccUHKAINIO BUIOB HAYYHOTO 3HAHUS U UX XapPAKTEPHCTUKY.

6. ITepednciuTe NpU3HAKK HAYYHOTO 3HAHUS U UX COAEPIKAHUE.

7. Packpoiite conep:kaHue HAyYHOT'O 3HAHUS U UX CYIIHOCTb.

8. ®opMBI OpraHM3aluy HAYYHOTO 3HAHUS U HX XapaKTePUCTHKA.

9. MeTo0onornueckrue OCHOBBI U X TEOPETUUECKHE MOJI0XKEHHS B KadeCTBE Hay4dHO! 0a3bl Ul U3y4EHUs XapaKrepa
CPEICTB U METOJIOB IIO3HAHMUSL.

10. Packpoiite 0cOOCHHOCTH HAYIHOU ESTEIHFHOCTH.

11. CocTaB OTIMYHTENBHBIX OCOOEHHOCTEH HAYYHOTO MTO3HAHHS.

12. IlpuunHbI AMANEKTUKHU, UX COCTaB U XapaKTEePUCTHKA.

13. Kinaccuukanus MpuHINAIIOB HAYIHOTO ITO3HAHMS, HX XapaKTePUCTHKA.

14. Busl TBOpUECKOM MCCIEA0BATENbCKON AESITEIHOCTH, UX COCTAB U XapaKTEPUCTHKA.

15. Ilo3HaHUE KaK METOJ Hay4HOTO MCCIEIOBaHHUS, €T0 CYIIHOCTb, XapaKTePUCTHKA COCTaBIISIOIIUX.
16. IIpuuuHbI 1ETEPMUHHI3MA, €TI0 CYIIHOCTb.

17. Yto moHUMaeTCs Mo HAyYHOW HOBU3HOM IMOJIy4YEHHBIX PE3yIbTaTOB?

18. YTo moHMMaeTcs 1Mo OCHOBOM OCHOBHOTO ITPU3HAKA HAYYHOTO MTO3HAHUSA?

Pazgen 3.

1. Kiaccudukanus cpeacTB HaygHOTO MO3HAHUS, UX CYIITHOCTh, XapaKTePHUCTHKA.

2. CocTaB METOJI0B HAYYHOT'O IIO3HAHUS U UX CYLIHOCTb.

3. Knaccudukamus TeopeTHIecKUX METOA0B-0Nepalnil, UX XapaKTepUCTHKA.

4. Packpoiite TeopeTHuecKre METOAbI AEHCTBUIH, UX COCTaB U SKOHOMHUYECKYIO CYIIHOCTb.

5. CocTaB HSMIUPUYECKUX METOJOB-ONEPALUii, UX XapaKTEPUCTHKA.

6. Kmaccuduxanus SMIUpUIECKAX METOI0B-ICHCTBUH.

7. Kputepuu oIeHKH NEpeI0BOro OMbITA (OpraHU3aHOHHOTO, IPOM3BOACTBEHHOT0, TEXHOIOTHYECKOTO U T. 11.).
8. Packpoiite MeToab! IpeoOpa3oBaHis 00BEKTA UCCIECIOBAHMS.

9. Bunsl cTpaTeruuecKoro 3KCIepUMEHTAIBHOIO UCCIEN0BAHNUS, UX CYLIHOCTb.

10. MeTob!I HCCIIEIOBAHUS BO BPEMEHH, UX BHJBI, XapaKTCPUCTHKA.

Pazgen 4.

. Packpoiite 1iens, 3a1a4n akTyaJIbHOCTD U CTETICHb pa3pabO0TKH MOJICITMPOBAHMS KaK METOJIOB HCCIICTOBAHHS.
W3noxure neHOBBIC XapaKTEPHCTHKA MOJEIHPOBAHMUS - KAK METOJa HAYIHOTO TIO3HAHUSL.
OCHOBHBIE NOHATHS B TEOPUH U NPAKTHKE MOACIUPOBAHH 00BEKTOB, IPOLECCOB U SBICHHH.
«CucTteMa» U «MOAENB)» KaK METOIO0JIOT sl HAYYHOT'O MOJIETMPOBAHUSI.

. Merozionorust UcclleA0BaHUs - IPUHLUIIBI [IOCTPOEHUSI CUCTEMBL MOJEIIEH.

. Kimaccuduxarms cBoiicTB 1 IPH3HAKOB 3KOHOMUYECKHX CHCTEM MOAEIEH.

. IIpuBeanTe ocHOBHBIE (DYHKLUH CHCTEMBI, UX KIaCCHU(UKALUIO U XapaKTEPUCTHUKY.

. OCHOBHBIE COCTaBIIAIOLINE CUCTEM - KaK CPEJICTBA IOCTPOCHUS MOAETH.

Packpoiite Kmaccn(UKaUio U XapaKTePUCTUKY COCTaBa OCHOBHBIX COCTABIIAIOMINX HAYaIBHOW MOJIENN CUCTEMBI.
10. Packpoiite u naiite XxapakTepUCTUKY BHIOBON TUTIOJIOTUN (PYHKIIMU MOAETIH.

11. IIpoananusupyiiTe 3Tansl NOCTPOESHHS MOAENH, IPUBEIUTE UX XapAKTEPUCTHKY.

12. Ha3zoBuTe OCHOBHBIE TPEOOBaHHUS K MPOIICYPE TTOCTPOCHHS MOJICIIH.

13. Tunosoru3anys MaTeMaTUYECKUX MOJENIEH Ha KI1acChl, UX XapaKTEPUCTUKA.

14. PackpoiiTe MOHATHE «CUCTEMa» U «MOAEIb» TEOPUH MOJIEIUPOBAHHMS.

15. Packpoiite B3anMOCBSI3b MEXK/Y IPEIMETOM M OOBEKTOM IIPH MOJIEITHPOBAHHH.

Pazpmen 5.

. Packpoiite cTpyKTypy U 3Talbl OpraHu3aluy Ipolecca NPOBEICHUS UCCIEI0BAHU.

. @a3pl ¥ CTaAMU HAYYHOTO UCCIEI0BaHUs, CTPYKTYpa, COJEepIKaHuUe.

. ®a3bl NPOEKTUPOBAHUS IPOBEJEHUS UCCIEIOBAHUS, €TI0 3Tallbl.

. OTambl KOHIENTYaJIbHON CTafuH (a3bl MPOSKTUPOBAHUS, HX XapAKTCPUCTHKA.

PackpoiiTe k1accupuKanmio 3TaroB HOCTAHOBKH U (POPMHUPOBAHUSI TPOOIEMEL.

. Kpurepun oneHk# 10CTOBEpPHOCTH PE3yabTaTOB TEOPETUUECKOTO UCCIEIOBAHNUS, UX TIPH3HAKH.
. Crapus IOCTPOEHUSI TUIIOTE3bI UCCIIEA0BAHUS, YCIOBUS CE COCTOATEIILHOCTH.

. CTagus KOHCTPYMPOBAHUS UCCIEIOBAHNUS, €€ ITAIBI, XapaKTePUCTHKA.

. Packpoiite coctaB ycnoBuii Hay4HOH 1€ATEIBHOCTH.

10. IIpuBeanTe cocTaB 3TANOB MOCTPOECHUS MPOrPaMMBbl UCCIEA0BAHUS, UX XapaKTEPUCTUKA.

11. Crpykrypa cTaauy TEXHOJIOTUYECKOM NOArOTOBKY HayYHOT'O UCCIIEN0BaHUs, COAECPIKaHUE DIIEMEHTOB.
12. Ctaguu npoBeieHNsl HAYYHOTO UCCIIeIOBAHUS, X COAEpKaHUE.

13. OcHoBHbIE TpeOOBaHMUS, IPEABSIBISIEMbIE K KIaCCU(PUKALUH CTPYKTYPBI HCCIIEA0BAHMSI.
Pazpnen 6.

1. TpeOoBaHUS K BBITYCKHOH KBaIH()UKAaIMOHHOI paboTe Marmcrpa.

2. Ortansl BBIIONHEHUS BBITYCKHOM KBaTM(UKALMOHHOM pabOThI Marucrpa.

R
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had

Iloka3zarenu 1o KOTOpbIM oLeHHUBaeTcs ypoBeHb BKP maructpa.
4. IMoka3aTenn HOBU3HBI HAYYHOH paboOTHI (AUCCEpPTALIUK)

7.2. KOHTpOJIl)HLle BOITPOCHI 1J1 MPOBECACHUSA l'lpOMe)KyTO‘lHOﬁ ATTEeCTAIIMHU 110 UTOraM OCBOCHUSA TUCHUIIJIMHBI

1. [oHsTHS «HAay4YHOE HAIIPaBICHHUEY, IIPOOJIEMay, «TeMa» B HayYHO-HCCIIETOBATEIHCKUX pa3paboTKax.
2. Kpureprnn BBIOOpa TEMBI HAYYHOTO HCCIEIOBAHMUS.

3. OTnuns B MOHITUSAX «IIETb UCCIEIOBAHUS) U «3a7aya UCCIICAOBAHUY.

4. B3auMocBsI3b U paziauyue MOHATHH «HAayKa» M «MHXKECHEPUS.

5. CopepxaHue TEPMUHOB «HAy4YHAsl UAEA». «THIIOTE3a.

6. ConepxaHue TEPMUHOB «TUIIOTE3a». «TCOPUSLY.

7. ConepkaHue TEPMHUHOB «IPUHIIUID). «AKCHOMay.

8. ConepkaHue TEPMUHOB «METOI». «METOAOJIOTUS.

9. [MonsaTHe «uccieqoBaHue» B TEXHUUECKOU cdepe.

10. OTamsl HAyIHOTO MCCIIETOBAHUS.

11. Oranbl BBIIOTHEHUS puKiIaaabix HUP.

12. ITocTanoBka 3aa4un UCCieI0OBAHUS.

13. IIporpamma uccaenosanus. Pazaensl IporpaMmsl.

14. CopnepkaHne TEPMUHOB «IUIaH MCCIEIOBAHUSD). «METOAMKA MCCIEIOBAHUSD).
15. OMIUPUYECKUE METOJbl UCCIEI0BAHUS.

16. HarypansHoe u TeopeTHueckoe MOJIEITHMpPOBAHHUE.

17. TeopeTnueckue METOABI UCCIIECIOBAHUS.

18. CyLHOCTh METOAOB MHAYKIMH U ACTYKIHH.

19. TpeOoBaHMS K BBHITYCKHOH KBaTH()UKAIMOHHON padOTe MarucTpa.

20. OTarsl BBIIOIHEHNS BBITYCKHOW KBaMH(HKAIMOHHOW pabOTHI MarucTpa.
21. Iloxaszarenu 1o xoTopsIM oueHuBaercs yposeHb BKP marucrtpa.

22. IToxazarenu HOBU3HBI HAy4HOW pabOTHI (AUCCEPTALIUM)

23. YPOBHH METOJIOJIOTHH.

24. BceoOmre MeTo1l HaydHOTO WCCIIETOBAHMS.

25. OO0u1eHayYHble METObI TIO3HAHUS

26. OO01enornueckue MeToAbl Hay4YHOTO0 HCCIEeOBaHUS

27. AHanu3 ¥ CUHTE3 — CYIIHOCTh HOHSATHH.

28. Wupyxuys u aeaykuus — CyHIHOCTb ITOHSATHUHM.

29. AKCUOMATUYECKUN U TMIOTETUYECKHUNA METObI ITO3HAHU.

30. Dopmanuzanus U abcTparupoBaHUE — KaK METOJIBI TCOPETHIESCKOTO TTO3HAHMS.
31. O06001IeHNe W CUCTEMHBIN METO.

32. Habmionenne u onucanue.

33. Cuer, U3MepeHHe U CpaBHEHHE KaK SMIIMPUYECKHE METOJbl UCCIIEeIOBAHUS.
34, OnpezneneHyue TepMuHa DKCIEPUMEHT.

35. AKTUBHBII Y IACCUBHBIN 3KCIEPUMEHT.

7.3. Temarnka nMCbMEHHBIX PadoT

ITuceMeHHBIE PabOTHI O AUCHUILTHHE HE MPETYCMOTPEHbI

7.4. Kputepum oneHUBaHUs

Texymuit KOHTPOIb 3HAHUIT 00YJAIOIETOCS OCYIIECTBISIETCS O Pe3yIbTaTaM BINOIHEHHS U 3aIUTHI 1a00paTOpHBIX padoT
U TEKYLIHMX OIPOCOB Ha JIEKLHAX.

3amuTa 1abopaTopHEIX padoT MPOBOANTCS B Bue cobecenoBaHus. BrlmoaHeHne Beex 1abopaTopHbIX pabor,
HpeTyCMOTPEHHBIX pabouel MporpaMMoi JUCIUIIINHBL, SBIICTCS 003aTeIbHBIM.

Heob6xoaumoe ycnoBue 11 A0MycKa K 3a4eTy: BBINOIHEHUE, IPEJOCTaBICHHE U 3alllUTa OTYETOB T10 BCEM JT1ab0paTOPHBIM
paboTtaM, IpeycCMOTPEHHBIM paboueil IporpaMMoil AUCIUIIIIHHEL.

ITo pe3ympTaTam 3adera 00ydaromeMycs BEICTABIISIOTCS CIEAYIOMINE OIICHKH:

«3auTeHo) - 00YJArONIHHCS TBEPAO 3HAET MaTepHall, FPaMOTHO H IO CYIIECTBY U3JIaraeT €ro, He JOMycKas CyIeCTBEHHBIX
HETOYHOCTEH B OTBETE Ha BONPOC; BCE MPETYCMOTPEHHBIE MPOrpaMMoii 00yueHH s 3a/JaHUs BBINOTHEHBI, KAYECTBO UX
BBINOJIHEHUS YIOBIETBOPUTEIBLHOE;

«He 3auteHo» - 0Oyuaronmiicst He 3HACT 3HAYNTEIBHON YacTH MaTepHaa, JOIMyCKaeT CYIIECTBeHHBIC OMIIOKH B OTBETaX Ha
BOIIPOCHI; BEIIIOTHEHHI HE BCE MPEIYCMOTPEHHBIE TPOrpaMMOoil 00yueHUs 3aJaHus, TNO0 Ka4eCTBO UX BBITIOJIHEHUS
HEYIOBJIETBOPUTEIILHOE.

8. YHEBHO-METOJUYECKOE 1 TH®OPMALIMOHHOE OBECIIEYEHHME JMCIUIIJIMHBI (MOZY JISA)

8.1. Pexomenayemas ureparypa

JI3.1 [ Ceernmunsbnii A.B. MeTomuueckne ykazaHHs 110 BEITOTHEHHIO JTAOOPATOPHBIX paboT IO AUCIAIUINHE
"MeTo10710THSI ¥ METO/IbI HAYUHBIX HCCIeAOBaHUN" [DNEeKTpOHHBIN pecypc| [DIeKTpOoHHBIN pecypc]:mist
CTYIEHTOB HanpasieHus moArotosku 13.04.02 "OnexrposHeprerukan >nekrporexHuka'. - Jlorenx: FTOYBIIO
"ITOHHTYVY", 2020. - 1 ¢aiin — Pexxum moctyma: http://ed.donntu.ru/books/21/m5992.pdf




JI3.2

Ceemnunblii A.B. MeToandeckue yka3aHusi K CaMOCTOATENLHON paboTe Mo AUCHUILTHHE "MeTOI0I0Tus B METOABI
HAYYHBIX UCCIeAoBaHUN" [ DIEeKTPOHHBIH pecypc] [DAeKTPOHHBIN pecypc]: s 00yqaronuXcsl M0 HapaBICHUIO
moarotoBku 13.04.02 "DOnexrposnepreTrka u 3nekrporexHuka’. - Jonenk: FTOYBIIO "JOHHTVY", 2020. - 1 datin
— Pexum noctyma: http://ed.donntu.ru/books/21/m6153.pdf

IMonomapés, U. @., [Tonskosa, 3. V. MeTomonorust Hay4HbIX UCCIEIOBaHUH [ DIEKTPOHHBIH pecypc]:ydeOHOoe
mocob6ue. - Mocksa, Bonorna: Uadpa-Urxenepus, 2023. - 216 ¢. — Pexxum noctyma:
https://www.iprbookshop.ru/133002.html

JI2.1

Kmyns, B. A. MeTonp! HaydHBIX HCCIIeIOBaHIN [ DIEKTPOHHEIH pecypc]:yaeOHoe mocodue. - Mocka: Ai [Tn Ap
Menua, 2024. - 344 c. — Pexxum poctyna: https://www.iprbookshop.ru/133157.html

8.3. JInneH3noHHOE U CBO0OTHO pacnpocTpansieMoe nNporpamMmmHoOe 06ecr1e!{elme, B TOM 4YMCJI€ OTCYECCTBCHHOI'0O

Nnpou3BOACTBA

8.3.1

OpenOffice 2.0.3 — odmiectennas smren3ust MPL 2.0, Grub loader for ALT Linux - muniensus GNU LGPL v3,
Mozilla Firefox - muniensuss MPL2.0, Moodle (Modular Object-Oriented Dynamic Learning Environment) -
munensus GNU GPL

8.4. [lepeuens npodeccHOHATHHBIX 623 JTAHHBIX H HHPOPMAIMOHHBIX CIPABOYHBIX CHCTEM

8.4.1

3bC IPR SMART

8.4.2

55C JOHHTY

9. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHHUIIJIMHBI (MOAYJIS)

9.1

Aynutopust 8.303 - VYuyeOHas aymuropus Uil TPOBEACHHS 3aHATHH JICKIMOHHOTO M CEMHHApCKOro THIIA,
7Ta0OpaTOpHBIX M IPAKTHYECKUX 3aHATHH, KypCOBOTO TIPOEKTHPOBAaHUS (BBIIOJHEHUS KYpCOBBIX pPadoT),
TPYNITOBBIX ¥ MHIUBHIYAJIbHBIX KOHCYJIBTALUH, TEKYIIETO KOHTPOJISL U TPOMEXYTOYHON aTTeCTalluH :

HOYTOYK, MYJIbTUMEIUHHBIN POEKTOP, SKpaH; CICHHAIN3UpOBaHHast MeOeJIb: TOCKa ayAUTOPHAs, apPTHI

9.2

Aymutopust 8.109 - VuebHas maGopaTopus AN TPOBEACHUS 3aHATHHA JICKIMOHHOTO W CEMHHAPCKOTO THUIIA,
7Ta0OpaTOPHBIX M TPAKTHYECKUX 3aHATHH, KypCOBOTO TIPOEKTHPOBAHWS (BBIMOJIHEHUS KYpCOBBIX pPadoT),
TPYNIOBBIX M WHIWBHUAYaTbHBIX KOHCYJIBTALMH, TEKYIIEro KOHTPOIS M IMPOMEKYTOYHOH aTTeCTAllMH : CTOJBI
ayIUTOpHBIE, CTylbs AayJUTOPHbIE, JOCKAa AayIWTOpHas, HOYTOYK, MYJIbTUMEAUIHBIA TPOEKTOp, OKpaH;
nporpammusiii perymsitop OBEH TPM 151, usmeputens-peryasitop OBEH TPM 202, uudpoBoit MyapTUMETP
LOVATO DMK3, mporpammupyemsiii normueckuii koHtpoimiep VIPA  313SC, mpeobpa3oBarenb YacTOTHI
Danfoss VLT 5000, ¢wusuyeckass MoJeib NPUTOYHOW HArpeBaTeIbHOW YCTAHOBKH, CTapTOBBI KOMILIEKT
SPEED7.800-7DK20, natunmk emkoctHoii CA18 CLN 12PA, nmarunk wunayktuBHbiid [A18 DSN 14 PO,
¢orogarank PA 18 CSD 02 PA, mpeobpaszoBarens wactorhl Lenze 8200 Vector, mosunmonep Lenze 9300
EV9321-EP. npeobpaszoBarens vactotel Unidrive SP 1401, ycrpolictBo mmaBHoro mycka Softstarter PFE-16,
IpaiiBep marosoro asuratens MDS5 MF15 5, maroseiii asuratens Al6K-M569W, mnporpaMmupyemslii
nornuecknii koHTposuiep VIPA CPU314ST. npeobpasoBarens yactotsl Comander SK, 1.1 xBt, cuioBoit
npeobpazoBatens moctossHHOro Toka Mentor II Digital DC Drive, Bo30ymmrens FMXS Field Controller,
ympasnsiemblit Beimpamutens  DCS 800 (ABB), snexrponsuratenu [1BCT-42 IIBCT-43, mporpaMMupyeMsbIid
normgecknii koHTpoimiep OBEH IIJIK 100, mporpammupyemsrii normdeckmii koHTpoiiep VIPA  CPU 314ST,
npeoOpaszoBartenb yacToTsl Lenze 8400

9.3

Aynuropust 2.138 - UwmraneHeiid 3an HaydHo-TexHWUYecKoW OWMOTHMOTEKHM — TOMEMIEHHWE IS CaMOCTOSTEIbHOM
paboTel ¢ BO3MOXKHOCTBIO TMOAKIIOUeHUs K cetd "MHTepHer" W obecmedeHneM AOCTylna B OJIEKTPOHHYIO
uH(pOpMaLIMOHHO-00pa30BaTeNIbHYI0  CpeAy opraHu3aimu : KoMIblOTepHass TeXHMKa C  BO3MOXKHOCTBIO
noAkimtodeHuss kK cetn «VHTepHeT» W o0ecnieueHHMEM JIOCTyNla B  OJIGKTPOHHYIO  WH(OpPMalHOHHO-
obpazoBatenpHyo cpeny (QUOC [JouHTY) u asnekrponHO-Oubmmoreunyro cuctemy (OBC IPR SMART), a
TaKKe BO3MOXKHOCTBIO HMHIMBHIYaJbHOTO HEOTpaHHMYEHHOro JocTyna obydaommxces B OBC n DHUOC
nocpeactBoM Wi-Fi ¢ mepcoHanbHBIX MOOMIIBHBIX YCTPOMCTB.
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PabGouas nporpamma JUCHHUITIIINHBI «Hez[aromKa BBICIICH IIKOJIBDY

pa3paborana B cootBercTBrn ¢ OPI'OC BO: denepanbHBII TOCYIApPCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPT BBICIIECTO
oOpa3oBaHUS - MarucTparypa II0 HamIpaBiIeHHWI0 nHoATOTOBKH 15.04.06 MexaTpoHnka u poOOTOTeXHHWKA (TIpPHKa3
Muno6pnaayku Poccun ot 14.08.2020 1. Ne 1023)

COCTaBJIeHA B COOTBETCTBUM C Y4eOHBIM IUIAHOM [0 HampaBieHHI0 TnoarotoBku 15.04.06 MexaTpoHuka u
poOOTOTEXHMKA, HamNpaBiIeHHOCTh (mpoduias) / croenuanusaiust «CHCTEMBI  yOPaBICHUS POOOTOTEXHUYCCKUMHU
koMIuiekcamu» g 2025 roja npuéma.

1. IIEJIb U 3AJJAYM OCBOEHUSI TMCLIUTILITAHBI (MOLY.JI5T)

Hean: | AncnuuimHa paccMaTpUBAET BOIIPOCHI MTOHATHS caMO00Pa30BaHMsI M CTPYKTYPhI TOTOBHOCTH MarucTpa K
caM000pa30BaTeNIbHOM A TENLHOCTH, TEXHOJIOTUH ONEPATHBHOTO MCIOIb30BAHUS IICHXO0JIOTO-TIEAAr OTHIECKUX
3HAHUH B TPAKTHUECKUX CUTYAIUAX, IMYHOCTHO-Pa3BUBAONINI aCIEKT COEPKAHMUS BOCITUTAHNS: OpPraHU3alns
CaMOBOCTIMTAHUS MarucTpa Kak ABWXKYIIAs CHJIA Pa3BUTUS TMYHOCTH.

[lenbro JUCIUIIIMHBL SIBISETCS: 03HAKOMIICHHE MarucTpOB ¢ OCHOBHBIMU BUJAMH JIESITEIbHOCTHU IIE€AArora, ¢
MyTSIMUA HapalluBaHUs MPO(hecCHOHATFHOT0 MacTepCTBRa.

3apaum:

1.1 | YcBoeHue cTyaeHTaMy TIIaBHBIX MOJIOKEHUI COBPEMEHHOH MeJaroruky; GopMupoBaHue neJaroruaeckon
MO3ULUH K IIPoLiecCy 00ydeHHs ; IPHOOPETEHNE OIIsITa BIaJACHNS! COBPEMEHHBIMH I1€AarOTMYECKUMHU
TEXHOJIOTHSAMH; YCBOCHHE (DOPM M METOOB TPYIIIIOBOH TIEATOTHIECKOH NeITeTbHOCTH; BHEIPEHHE
JUJAKTHUECKUX 3HAHUH U CTIOCOOO0B AEATeIbHOCTH HA IPAKTHKE.

2. MECTO JUCIIMIVIMHBI MOAYJIA) B CTPYKTYPE OBPA3OBATEJIbHOU TPOI'PAMMBI

2.1 | AucuumnirHa OTHOCUTCS K 00s13aTenbHol yacT bioka 1 Juctuniaunel (Mogynu) yueOHOro mniaHa.

2.2 | Ces3b ¢ npeJuIecTBYIOMUMH JUCHUILIHHAMHI (MOAYJISIMH):

2.2.1 EaSI/IpyeTCH Ha 3HAHUAX U YMCHUAX, KOTOPBIC CTYACHT rlpHo6pen npu OCBOCHUHU NMPEAMCCTBYIOINX AUCIUIIIINH,
COOTBETCTBYIOIUX IJIaHY IMTOATOTOBKH 6aKaHaBpOB.

2.2.2 | YopapneHue pa3BUTHEM MEpCOHATA

2.2.3 | Ilpou3BoACTBEHHASI PAKTHKA

2.2.4 | O3HaKOMHTENbHAS MPAKTHKA

2.2.5 | Ilpou3BoaCcTBEHHAs MPAKTUKA

2.2.6 | YueOHas nmpakTHKa

2.2.7 | Meroiosiorus 1 METO/Ibl HAYYHBIX HCCIIE0BaHUN

2.2.8 | Hayuno-uccienoBarensckas pabora

2.3 | Aucunnauebl (Moaysn), npaktuku 1 FAA, 118 KOTOPBHIX 0CBOEHNE TAHHOW JUCHUTIMHBI (MOTYJI51)
He00X0AMMO KaK NpeallecTByolee:

2.3.1 | 3HaHMA U yMEHUS, TPHOOPETCHHBIE IPH OCBOCHUH JAHHOH IUCIIUILTAHEI, PEATH3YIOTCS CTYCHTOM IIPU H3y4EeHUH
JucrunHe! "Teopus U npakTHKa HayYHbBIX UCCIEOBaHU", BEIOTHEHUN HAyIHO-HCCIICI0BATEIbCKON paboThI 1
MIPOXOXKAEHHH TOCYAapCTBEHHON HTOrOBOM aTTECTALUH.

2.3.2 | Ilemarornueckas mpakTuka

2.3.3 | Uctopust u pumocodust HAyKH

2.3.4 | Ilpou3BoAcTBEHHAs IPAKTHKA

2.3.5 | Hayuno-nccienoBarensckas pabora

2.3.6 | IlpousBoacTBEHHAs IPAKTHKA

2.3.7 | OxcniepuMeHTalbHO-UCCIEJ0BATENbCKAs IPAKTUKA

2.3.8 | IlpepqumnnoMHas IpaKTUKa

3. IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA JUCIUIIVINHBI (MOZY JISA)

OIIK-14 : CriocoOeH opraHH30BBIBaTh H OCYIIECTBITh IPO()ECCHOHATBHYIO TIOATOTOBKY MO 00pa30BaTeIHBIM
porpaMMam B 00J1aCTH MalllHHOCTPOCHHSI.

OIIK-14.1 : BrageeT COBpeMEHHBIMH IEIarOrHYSCKIMHU TEXHOJIOTHSIMHU; (OPMAMHU B METOIaMU ITeJarorndecKon
JIeSITEIbHOCTH

B pe3yabTare ocBoeHUs JMCUUIIMHBI (MOAYJIs1) 00y4arOLIMIICA J0/1KeH

3.1 |3uarh:

3.1.1 | 3aK0OHBI BJIaaACHUA ayZ[PITOpHeﬁ, MCTOAbI, TPUCMBI O6y‘{eHI/I${, BOCIIUTAHUSA U TBOPYCCKOI'O0 pa3sBUTUA JIMIHOCTHU.

3.2 | YMmeTh:

3.2.1 | ucnonb30BaTh MEAArOTHUECKUE TEXHOJIIOTHH B y4eOHOM MpoLecce, BIaJeTh MaCTEPCTBOM OOLICHUSI.

3.3 | Baagern:




33.1

TOTOBHOCTH IleICTBOBaTb B HECTAHAAPTHBIX CUTYallUAX, HECTU COLUATIBHYIO X OTUYECKYIO OTBETCTBCHHOCTD 3a
NPUHATBIC PECIICHUS.

4. OBBbEM JUCHHUIIJINHBI (MOAYJIsA), BUJABI IPOMEKYTOYHOI'O KOHTPOJISA

4.1 Pacnpe)leﬂelme 4acCoB, OTBCICHHBIX HA U3YyY€HHUE TUCHUILIMHBI 110 BUAaAM 3aHATHH U cemecrpam

Cemectp

(<Kypc>.<Cemectp 3(@2.1)

Ha Kypee>) Hroro
Henens 16
Bupg 3ansaruii yII PII yII PII

Jleknn 32 32 32 32

ITpakrtuueckue 16 16 16 16

KonrakrHas 2 2 2 2

pabota

(KOHCYNbTalluU U

KOHTPOJIb)

Uroro ayg. 48 48 48 48

KonrakTHas 50 50 50 50

pabota

Cam. paboTa 18 18 18 18

Yacel Ha 4 4 4 4

KOHTPOJTb
Hroro 72 72 72 72
4.2. Buabl KOHTpOJIs
3a4€T 3 ceM.

4.3. Hanuune KypcoBoro npoekra (pa6orsl)

KypcoBoii mpoekt (paboTa) y4eOHbIM INIAHOM HE MPEAyCMOTPEH.

5. CTPYKTYPA U COAEP/ KAHME JUCHUIIJIMHBI (MOAY JIA)

Kon
3aHATHS
Buj
3aAHATHS

HaumeHoBaHue pa3aeioB 1 TeEM

CemecTp

Yacos

HNuaukaTopsl
JOCTHKEHUS
KOMIIeTeH it

JlutepaTtypa

Paznen 1. [Ipenmer negaroruxku

Jlex

[—
Ju—

HpeZ[MCT neaaroruku u €€ MEeToaA0JIOrit4€CKUE OCHOBBI

w

\9}

OIIK-14.1

JI1.1J12.1
J12.2 JI12.3
J12.4 J12.5
JI2.6 JI3.1
JI3.2 JI3.3
JI3.4 J13.5
JI3.6 JI3.7

1.2 | Jlex

Cas13b NneJaroruk ¢ ApyruMu HaykaMu U METO/Ibl €€ UCCIICAOBaHUA 3

OIIK-14.1

JI1.1 JI1.2
JI2.1 J12.2
JI2.3 124
JI2.5 J12.6
JI3.1 J13.2
JI3.3 JI3.4
JI3.5 JI3.6
JI3.7

1.3 IIp

CBsI3b TIeJaroruku ¢ APYruMU HayKaMH 1 METOABI €€ UCCIICJOBaHHUs 3

OIIK-14.1

JI1.1 JI1.2
JI2.1 J12.2
J12.3 124
JI2.5 JI12.6
JI3.1 JI3.2
JI3.3 JI3.4
JI3.5 JI3.6
JI3.7




1.4

Cp

CBs13b NeAaroruku ¢ ApyrumMmu HaykaMm U ME€TOJbI €€ UCCIICIOBAHU

OIIK-14.1

JI1.1 JI1.2
J12.1 J12.2
J12.3 J12.4
JI2.5 JI2.6
JI3.1 J13.2
JI3.3 JI3.4
JI3.5 JI3.6
J3.7

1.5

Jlex

Bo3HUMKHOBEHUE U pa3BUTHE ME1arOrMuecKOi HayK1

OIIK-14.1

JI1.1 1.2
J12.1 J12.2
J12.3 JI2.4
JI2.5 J12.6
JI3.1 JI3.2
JI3.3 JI3.4
JI3.5 JI3.6
JI3.7

1.6

Cp

Bo3HukHOBEeHHE U pa3BUTHE MeaaroruyecKoi HayKu

OIIK-14.1

JI1.1 JI1.2
JI2.1 J12.2
JI2.3 JI2.4
JI2.5 J12.6
JI3.1 JI3.2
JI3.3 JI3.4
JI3.5 JI3.6
JI3.7

1.7

Jlex

Ilenaroruueckas KOMMYHHKallUs KaK OCHOBa KOMMyHI/IKaTI/IBHOI;II
KOMIICTCHTHOCTH IIPCIIOAaBaTCIIA BBICIIICH IITKOJIBI

OIIK-14.1

JI1.1 JI1.2
JI2.1 J12.2
J12.3 J12.4
JI2.5 J12.6
JI3.1 JI3.2
JI3.3 JI3.4
JI3.5 J13.6
JI3.7

1.8

IIp

Ilegaroruueckas KOMMYHHKalUs KaK OCHOBa KOMMyHPIKaTPIBHOﬁ
KOMIIECTEHTHOCTH ITPETIOAaBaATECIIA BBICIIICH IITKOJIBI

OIIK-14.1

JI1.1 JI1.2
JI2.1 J12.2
JI2.3 J12.4
JI2.5 J12.6
JI3.1 JI3.2
JI3.3 JI3.4
JI3.5 JI3.6
JI3.7

1.9

Cp

Ilemarornueckas KOMMYHHKaIUs KaK OCHOBa KOMMyHHKaTPIBHOﬁ
KOMIIECTEHTHOCTH ITPETIOAaBATECIIA BBICIIICH IITKOJIBI

OIIK-14.1

JI1.1 JI1.2
JI2.1 J12.2
J12.3 J12.4
JI2.5 JI12.6
JI3.1 JI3.2
J13.3 JI3.4
JI3.5 JI3.6
JI3.7

1.10

Jlex

Texunka 23QPEKTUBHON KOMMYHHUKATUBHONH KOMIIETECHTHOCTH

OIIK-14.1

JI1.1 JI1.2
JI2.1 J12.2
J12.3 J12.4
JI2.5 JI2.6
JI3.1 JI3.2
JI3.3 J13.4
JI3.5 JI3.6
JI3.7

Cp

Texuuxka 3 pexTHBHOI KOMMYHHKATUBHON KOMIIETEHTHOCTH

OIIK-14.1

JI1.1 JI1.2
J12.1 J12.2
J12.3 J12.4
JI2.5 JI2.6
JI3.1 JI3.2
JI3.3 JI3.4
JI3.5 JI3.6
JI3.7




1.12

Jlex

Poxs u mecto neaarora B O6HleCTBe

OIIK-14.1

JI1.1 JI1.2
J12.1 J12.2
J12.3 J12.4
JI2.5 JI2.6
JI3.1 J13.2
JI3.3 JI3.4
JI3.5 JI3.6
J3.7

1.13

Ip

Poins 1 MecTo mearora B 00IIECTBE

OIIK-14.1

JI1.1 1.2
J12.1 J12.2
J12.3 JI2.4
JI2.5 J12.6
JI3.1 JI3.2
JI3.3 JI3.4
JI3.5 JI3.6
JI3.7

1.14

Cp

Poiib 1 MecTo memarora B 00IIECTBE

OIIK-14.1

JI1.1 JI1.2
JI2.1 J12.2
JI2.3 JI2.4
JI2.5 J12.6
JI3.1 JI3.2
JI3.3 JI3.4
JI3.5 JI3.6
JI3.7

Jlex

TpeboBaHus Kk COBpeMEHHOMY TpemnojiaBarento. Moaens
COBPEMEHHOT0 Mearora B 00ImecTBe. AKCHOIOTHYECKHI MOAX0 B
[e1arOru4eCKOil MPaKTUKE

OIIK-14.1

JI1.1 JI1.2
JI2.1 J12.2
J12.3 J12.4
JI2.5 J12.6
JI3.1 JI3.2
JI3.3 JI3.4
JI3.5 J13.6
JI3.7

1.16

Cp

TpeboBaHusI K COBpEMEHHOMY IpenoAaBareio. Monenb
COBPEMEHHOTO TIe/Iarora B 00IecTBe. AKCHOJIOTHUYECKHIA TIOIXO]T B
NeIarOrMYeCKOil MPaKTUKE

OIIK-14.1

JI1.1 JI1.2
JI2.1 J12.2
JI2.3 J12.4
JI2.5 J12.6
JI3.1 JI3.2
JI3.3 JI3.4
JI3.5 JI3.6
JI3.7

1.17

KPKK

KOHCYJ’ILT&HI/II/I 10 TEMaM JTUCHUITIIIMHBI

OIIK-14.1

JI1.1 JI1.2
JI2.1 J12.2
J12.3 J12.4
JI2.5 JI12.6
JI3.1 JI3.2
J13.3 JI3.4
JI3.5 JI3.6
JI3.7

Pazpneu 2. CyInHoOCTh NeJaroru4eckoro MacTepcTsa B
COBpPeMeHHOii nefaroruke. Pasputne AMIaKkTH4YecKUX cCHCTEM

2.1

Jlex

CyImHOCTh NeJarornyeckoro MacTepcTBa B COBPEMEHHOM
IEIarOruKe

OIIK-14.1

JI1.1 JI1.2
J12.1 J12.2
J12.3 J12.4
JI2.5 J12.6
JI3.1 JI3.2
JI3.3 JI3.4
JI3.5 JI3.6
JI3.7

2.2

Ip

CyIIHOCTb 1I€AarorM4ecKoro MacTepcTBa B COBPEMEHHON
HeJjaroruke

OIIK-14.1

JI1.1 JI1.2
J12.1 J12.2
J12.3 JI2.4
JI2.5 J12.6
JI3.1 JI3.2
JI3.3 JI3.4
JI3.5 JI3.6
JI3.7




2.3

Cp

CyImHOCTh NeJarornyeckoro MacTepcTBa B COBPEMEHHOM
IIeIarOruKe

OIIK-14.1

JI1.1 JI1.2
J12.1 J12.2
J12.3 J12.4
JI2.5 JI2.6
JI3.1 J13.2
JI3.3 JI3.4
JI3.5 JI3.6
J3.7

2.4

Jlex

CyIIHOCTD NeIarorn4eckoi TEXHUKU

OIIK-14.1

JI1.1 1.2
J12.1 J12.2
J12.3 JI2.4
JI2.5 J12.6
JI3.1 JI3.2
JI3.3 JI3.4
JI3.5 JI3.6
JI3.7

25

Cp

Cyl.L[HOCTB Meaaroruyeckoil TeXHUKU

OIIK-14.1

JI1.1 JI1.2
JI2.1 J12.2
JI2.3 JI2.4
JI2.5 J12.6
JI3.1 JI3.2
JI3.3 JI3.4
JI3.5 JI3.6
JI3.7

2.6

Jlex

CyII.[HOCTL neaaroru4€cKoro 0OIIIeHHS

OIIK-14.1

JI1.1 JI1.2
JI2.1 J12.2
J12.3 J12.4
JI2.5 J12.6
JI3.1 JI3.2
JI3.3 JI3.4
JI3.5 J13.6
JI3.7

2.7

IIp

CyH.IHOCTL neaaroru4ecKoro oOIIeHHS

OIIK-14.1

JI1.1 JI1.2
JI2.1 J12.2
JI2.3 J12.4
JI2.5 J12.6
JI3.1 JI3.2
JI3.3 JI3.4
JI3.5 JI3.6
JI3.7

2.8

Cp

CyH.[HOCTB neaaroru4€CcKoro 06H.I€HI/I$[

OIIK-14.1

J12.1 J12.2
J12.3 JI2.4
JI2.5 J12.6
JI3.1 JI3.2
JI3.3 JI3.4
JI3.5 JI3.6
JI3.7

2.9

Jlex

Pa3BuTHE TMIAKTHUYECKUX CUCTEM

OIIK-14.1

JI1.1 JI1.2
JI2.1 J12.2
J12.3 J12.4
JI2.5 J12.6
JI3.1 JI3.2
JI3.3 JI3.4
JI3.5 JI3.6
JI3.7

2.10

Cp

Pa3BuTHE TMAAKTHUYECKUX CUCTEM

OIIK-14.1

JI1.1 JI1.2
JI2.1 J12.2
J12.3 124
JI2.5 J12.6
JI3.1 JI3.2
JI3.3 JI3.4
JI3.5 J13.6
JI3.7




2.11

Jlex

CrpykTypa U opranusalys nporecca 00ydeHus

OIIK-14.1

JI1.1 JI1.2
J12.1 J12.2
J12.3 J12.4
JI2.5 JI2.6
JI3.1 J13.2
JI3.3 JI3.4
JI3.5 JI3.6
J3.7

2.12

Ip

CTpyKTypa U OpraHu3anus npouecca o0yaeHus

OIIK-14.1

JI1.1 1.2
J12.1 J12.2
J12.3 JI2.4
JI2.5 J12.6
JI3.1 JI3.2
JI3.3 JI3.4
JI3.5 JI3.6
JI3.7

2.13

Cp

CrpyKTypa M OpraHu3alus mpouecca o0y4eHns

OIIK-14.1

JI1.1 JI1.2
JI2.1 J12.2
JI2.3 JI2.4
JI2.5 J12.6
JI3.1 JI3.2
JI3.3 JI3.4
JI3.5 JI3.6
JI3.7

2.14

Jlex

3aKOHBI ¥ 3aKOHOMEPHOCTH IMpouecca O6y'{€HI/IH

OIIK-14.1

JI1.1 JI1.2
JI2.1 J12.2
J12.3 J12.4
JI2.5 J12.6
JI3.1 JI3.2
JI3.3 JI3.4
JI3.5 J13.6
JI3.7

2.15

Cp

3aKOHBI K 3aKOHOMEPHOCTH 06y‘IeHI/IH

OIIK-14.1

JI1.1 JI1.2
JI2.1 J12.2
JI2.3 J12.4
JI2.5 J12.6
JI3.1 JI3.2
JI3.3 JI3.4
JI3.5 JI3.6
JI3.7

2.16

Jlex

Mertoasr 00yueHus

OIIK-14.1

JI1.1 JI1.2
JI2.1 J12.2
J12.3 J12.4
JI2.5 JI12.6
JI3.1 JI3.2
J13.3 JI3.4
JI3.5 JI3.6
JI3.7

2.17

IIp

Mertonp! o0yaeHus

OIIK-14.1

JI1.1 JI1.2
JI2.1 J12.2
J12.3 J12.4
JI2.5 JI2.6
JI3.1 JI3.2
JI3.3 J13.4
JI3.5 JI3.6
JI3.7

2.18

Cp

Mertoms! o0yaeHus

OIIK-14.1

JI1.1 JI1.2
J12.1 J12.2
J12.3 J12.4
JI2.5 JI2.6
JI3.1 JI3.2
JI3.3 JI3.4
JI3.5 JI3.6
JI3.7




2.19

Jlex | opmbl opraHu3aun 00y4eHHUs 3 2 OIIK-14.1 JIL.1 JI1.2

J12.1 J12.2
J12.3 J12.4
JI2.5 J12.6
JI3.1 JI3.2
JI3.3 JI3.4
JI3.5 JI3.6
J3.7

2.20

Cp | ®opmsbl opranu3zaun o0yueHus 3 1 OIIK-14.1 JI.1 J11.2

J12.1 J12.2
J12.3 J12.4
JI2.5 J12.6
JI3.1 JI3.2
JI3.3 JI3.4
JI3.5 JI3.6
J3.7

221

Jlex | KOHTpOJIb 32 Y4eOHO-TI03HABATEIIBHOM ACATEIBHOCTBIO 3 2 OIIK-14.1 JI1.1 JI1.2

J12.1 J12.2
JI2.3 JI2.4
JI2.5 J12.6
JI3.1 JI3.2
JI3.3 JI3.4
JI3.5 JI3.6
JI3.7

222

Ip | KoHTpoJib 32 yueOHO-TI03HABATEIBHOMN e TEIHHOCTHIO 3 2 OIIK-14.1 JIT.1 JI1.2

JI2.1 J12.2
J12.3 J12.4
JI2.5 J12.6
JI3.1 JI3.2
JI3.3 JI3.4
JI3.5 JI3.6
JI3.7

2.23

KPKK | KoHCY/TbTAIMH 110 TEMaM JUCIUTUTAHBI 3 1 OIIK-14.1 JI1.1 JI1.2

JI2.1 J12.2
JI2.3 124
JI2.5 J12.6
JI3.1 J13.2
JI3.3 JI3.4
JI3.5 JI3.6
JI3.7

6. OBPASOBATEJIBHBIE TEXHOJIOI'MA

B xone 06y‘ICHI/IH OPUMCHAIOTCSA CIICAYIOIINE 06paSOBaTeJ’ILHBIe TEXHOJIOTUM:

6.1 [ JIexusa SIBisieTcsT OCHOBHBIM BHJIOM Y4YEOHBIX 3aHSATHH, COCTABISIET OCHOBY TEOPETHYECCKOH IMOJITOTOBKU
oOyuaromuxcs. llenn JNEKIUOHHBIX 3aHATHH: AaTh CHUCTEMATHU3MPOBAaHHBIE HAyYHBIE 3HAHUS 110
JUCHUIUIMHE, AaKOECHTUPOBAaTb BHHMAaHUC Ha HauOoJIee CIIOXKHBIX BoIpocax IUCHUILINHBI,
CTUMYJIUPOBaTh aKTUBHYIO II03HABATEIbHYIO JESTEILHOCTh OOYdYaloIIUXCs, CIOCOOCTBOBATH
(hOpMUPOBAHHIO KX TBOPYECKOT'O MBIIILJICHHUS.

6.2 [[Ipaktnaeckoe |Bujg ydeOHOro 3aHATHsI, HAa KOTOPOM IMPEMOJABaTe]hb OPraHU3yeT JCTAIbHOC PACCMOTPCHHE
3aHATHE CTYJCHTAMH OTJCIbHBIX TEOPETUUECKUX TIOJNIOKEHWH Y4eOHOM JUCHUIUIMHBI ¥ (QOpMHUpYeT

YMEHHE MX TMPAKTUYECKOTO TMPUMEHEHUs IyTeM WHIUBHIYaJIbHOIO pEIIEeHUs CTYAEHTOM
TIOCTABJICHHBIX 33124 WM BBIIOJIHEHUS C(HOPMYIMPOBAHHBIX 3aJaHUM.

6.3 | Camocrositens | HampaBiena Ha yriyOnieHMe MW 3aKkpeIUICHHE 3HAHWH, MOJMYYCHHBIX Ha JIEKIUAX M JPYTUX
Hast paboTa 3aHATUSX, BBIPAOOTKY HAaBBIKOB  CaMOCTOSITEJIBHOTO  aKTUBHOTO — NPUOOpPETEHHs  HOBBIX,
00y4aromMXCsa | [OMOJHUTEIBHBIX 3HAHMUI, HOArOTOBKY K HPEACTOSIIMM y4eOHBIM 3aHATHIM U IPOMEIKYTOUHOMY

KOHTPOJIIO.

6.4 | Cemunapckoe | Bupx ydeOHOro 3aHSTHS, Ha KOTOPOM IIPETIOABaTeNlb OPraHMU3yeT MHCKYCCHIO IO OINpPEICICHHBIM

3aHATHE npoOyieMaM, K KOTOPBIM CTYIACHTHI TOTOBAT TE€3WCHI BHICTYIICHMH Ha OCHOBAaHWHM MHIWBUAYAIBHO
MOATOTOBJIEHHBIX pehepaToB.
6.5 |Koncynpranus | SIBnmsieTcs omHoW W3 (GOpM pYKOBOACTBA Yy4eOHOW paboToil OOydarommuxcs © OKa3aHHS WM

MOMOIIA B CaMOCTOSITEIbHOM HM3Y4CHHH Marepualia JAUCHUIUIMHBI, B JIMKBHIALUUH HMEIOIIUXCS
npo0esioB B 3HAHMAX, 3aJ0JDKEHHOCTEH 10 TEKYIIUM 3aHSITHSIM, B IOJrOTOBKE NHCHMEHHBIX
pabot (mpoekToB). KoHCymbTanus TpOBOAATCS MperojaBaTesieM, BEAYIIUM 3aHATHS B ydeOHOM
IpyIIe, Hay4HBIM PYKOBOAMUTEIEM M MOXXET HOCHTh KaK HHIWBUAYaJbHBIH, TaK M TPYIIOBOI
XapakTep.




7. POHJ OIEHOYHbBIX CPEJACTB

7.1. KOHTpOJ’IbeIe BOMPOCHI VISl MPOBE€ACHUS TEKYLIEI0 KOHTPOJIAA YCIIEBAEMOCTH

Texymuit KOHTPOJIb 3HAHUI 00YJAIOLIETOCs OCYIIECTBIISETCS IO PE3yAbTaTaM BBIITOTHEHHUS M 3alIUTHI KOHTPOJIBHBIX
3aJJaHUI U TEKYLIMX OIIPOCOB Ha JIEKIHIX.

7.2. KOHTpOHLHLIe BOIIPOCHI AJISl IIPOBCACHUA HpOMEH(yTO‘{HOi;I ATTECTAIIMHU IO HTOIraM OCBOCHHUSA NTUCHHUIIIMHBI

3ammra KOHTPOJIBHBIX 3a1aHUI IPOBOJAMUTCS B BUJE coOeceioBaHusl. BrlnonHeHne BceX KOHTPOIbHBIX 3aJaHUH,
MPeTyCMOTPEHHBIX Paboyeii MporpaMMON AUCIIAIUTHHEL, ABISCTCS 0053aTeIIEHBIM.

7.3. TeMaTuKa NUCbMEHHBIX PadoT

KypcoBoii npoext (paboTa) Mo JUCHMILTHHE yIeOHBIM IIIAHOM HE IPETyCMOTPEH.
IMpexycmaTtpuBaeTcs BHIIOIHEHNE KOHTPOIBHBIX 3a/IaHNH, HEOOXOUMBIX JUTS OLCHKU 3HAHHUH, YMCHHI W HaBBIKOB.
O06BeM yueOHOIT Harpy3ku, OTBOJUMON Ha BBITIOJIHEHHE BCEX KOHTPOJIBHBIX 3aJaHuil — 12 gacos.

Bomnpocsl k 3auety

1. IIpeamer nenaroruku U €€ METOAOJIOTMYECKUE OCHOBBL.

2. OOBbsCHUTE CYLTHOCTb MOHSTUS «METOAOJIOTHUS.

3. HcTonkyiiTe NOHATHE TEPMHHA «II€ArOIHKa.

4. Kax Bpl monumaere cioBa Apuctortens «BocnUTaHHBIN YeIOBEK B CHACTHE YKpAIlIEHHE, @ B HECUACTHE 3alUTa»?
5. OnukreT ckazan: «Camoe O0IBIIOE JOCTOSHUE — 3TO YEIOBEK, MONYUIUBIINA XOpollee BOCIUTaHHE». Bripazute
CBOE MHEHHUE K CKa3aHHOMY, ITOJTBEPAMB €ro NPUMEPaMHU U3 )KU3HEHHBIX CUTYaLUi.

6. CBSI3b MEIArOTUKH C IPYTMMH HAyKaMH M METOJBI €€ MCCIIeOBaHMS.

7. Bo3HukHOBeHHE U pa3BUTHE NENArOIMYECKO HayKu.

8. EBpomneiickas oOpa3zoBaTenbHasi HHTETPaLusl.

9. Ananranus Belcuiero o6pazoBaHus K bojioHckoMy mporeccey.

10. Poms m MecTo menarora B o0mecTse.

11. TpeboBaHUsS K COBPEMEHHOMY IPEIOAABATENIIO.

12. Mopenb COBpEMEHHOTO Tieiarora B OOIIECTBE.

13. AKCHOJIOTMYECKUH MOAXO0[ B MENAroruyeckoil MpakTHKE.

14. IMoctpoiite cyxnerne Ha TeMy: «OOpa3oBaHHe — 3TO KyJAbTypHAsl [IEHHOCTDY.

15. CocraBbTe HepeueHb KyIbTypHBIX IIEHHOCTEH, KOTOpbIe BaKHBI [UIS BAC X MMEIOT MECTO B Ballel JKU3HH.
16. OO11ee U OTIMYHUTEIBHOE B MOHATHAX «IIEArOTHYECKOEe MACTEPCTBO» U «IIEAAarOrHYecKas TEXHHUKAY.

17. CyIIHOCTh NE€AAroruyecKoro MacTepCTBa B COBPEMEHHOM MEAaroruke.

18. Ilenaroruueckue B3rusiasl B. A. CyXxoMiMHCKOrO.

19. B. @. Ilaranos, ero cuctemMa o0yueHHs.

20. I'ymanucrtuueckas texHosnorus I.A. AMoHamBHIN.

21. ®opmupoBanue kojuiekTuBa B Tpyaax A. C. Makapenko.

22. CyIIHOCTh MeAaroruuecKol TEXHUKH.

23. CyILIHOCTh MEAaroruyeckoro OOIEHHs.

24, Kax BbI moHmMaete cioBa Antyana jae CeHT-Ok3tonepn «Camast OObIasi pOCKOIIb Ha CBETE — 3TO POCKOIIb
YEJIOBEUECKOTO OOIICHHUS.

25. HUcronkyiite cnoBa CokpaTa «3aroBOpH, YTOOBI s TeOsI yBUIEI.

26. PasButHe QUIAKTHYECKUX CHUCTEM.

27. . A. Komenckuii «bonbinasi 1uaakTHKa.

28. CTpykTypa W OpraHu3anus mporecca O0ydeHus.

29. Camoo0pa3oBatenpHas JesTEIbHOCTh MarucTpa.

30. HayuHo-uccienoBarensckas IesITeIEHOCTE 00y4aeMoro.

31. HazoBuTte obmiee u OTIMYUTENFHOE MEXKIY CaMOCTOATEIBHON M CaMO0OPa30BaTEIbHON AEATETHHOCTBIO CTYIEHTA.
32. 3aKOHBI U 3aKOHOMEPHOCTH OOyJIEHUS.

33. 3aKOHBI YIpPaBICHUS ayAUTOPUCH.

34, Metonbl 00ydeHusl.

35. ®DopMBI OpraHu3anul O0ydCHHUS.

36. KonTtpons 3a yueOHO-1103HABATEILHON ESATEIBHOCTHIO.

37. Bunsl o0yueHwus.

38. JlucranmonHoe oOyJeHwme.

39. BuptyansHoe oOyueHwme.

40. OO0yueHue Mo MHAWBUAYAIbHOM 00pa3oBaTeNIbHON TPACKTOPHUH.

7.4. Kputepuu oueHUBaHUS

3aueT

Texymuii KOHTPOJIb 3HAHUH 00YJaIOUIETOCs OCYIIECTBIISETCS MO Pe3yAbTaTaM BBIITOJHEHHUS M 3aIIUTHl KOHTPOJIBHBIX
3aJlaHHi ¥ TEKYIIUX OMPOCOB Ha JICKIHSX.

3amuTa KOHTPOJIBHBIX 3aJaHHUI IPOBOJMTCS B BUIE cobece1oBaHus. BBINOHEHHE BCeX KOHTPOIbHBIX 3aIaHHH,
MPEIYCMOTPEHHBIX paboUel mporpaMMOii JUCITUTLTUHBI, SBISETCS 00sI3aTEIbHBIM.

Heo0xomumoe ycnoBue Uit JOMycKa K 3a4eTy: BHIIOJTHEHUE, IPEJOCTABICHNE U 3alIUTa OTYETOB 110 BCEM paboTaM,
MPEIYCMOTPEHHBIM PaboYel MPOrpaMMOi AUCIUILIHHBI; BHITIOJTHEHHE BCEX KOHTPOJIBHBIX 3aJaHHH.

ITo pe3ynpTaTtam 3a4eTa 0OyJarOMIEMYCs BRICTABIISIFOTCS CIICTYIONIHE OLICHKH:

«3auTeHoy - 00yJaroIuiics TBEPAO 3HAECT MaTepHall, TPaMOTHO | IO CYIIECTBY U3JIaraeT ero, He JOIMyCKasl CyIeCTBEHHBIX




HETOYHOCTEH B OTBETE HA BOIPOC; BCE MPETYyCMOTPEHHBIE IPOrpaMMoii 00ydeHH s 3a/JaHUs BBINOTHEHBI, KAYeCTBO UX
BBIIOJIHEHHS yIOBJIETBOPUTENBHOE;

«He 3auteHo» - oOy4aronmiicst He 3HaeT 3HAYNTEIHHON JacTH MaTepHaa, TOITyCKaeT CYIECTBCHHBIE OMOKH B OTBETaX Ha
BOIIPOCHI; BEIIIOJTHEHEI HE BCE NMPEAYCMOTPEHHBIE ITPOrPaMMOM 00ydeHNS 3aJaHuUs, INO0 Ka4eCTBO X BHITTOJIHEHHS
HEYIOBJIETBOPUTEIILHOE.

8. YYEBHO-METOJUYECKOE 1 TH®OPMALIMOHHOE OBECIIEYEHHME JUCIUIIJIMHBI (MOZY JIS)

8.1. Pexomenayemas iurepatypa

JI3.1

Ipuxonuenko E. 1. Metoanueckue pekomenaanmu no aucuuminae "Tlegaroruka Beicied mKkoas" [D1eKTPOHHBII
pecypc] [DnexTpoHHBIN pecypc]:mist Beex mpoduieit ooyuenus. - Jonenk: TOYBIIO "JJOHHTY", 2020. - 1 daiin
— Pexxum noctyna: http://ed.donntu.ru/books/20/m5195.pdf

JI3.2

IIpuxonuenko E. Y. Meroauueckue yka3aHus K CEMUHAPCKUM 3aHATUAM 10 qucuuiuinHe "Ilenaroruka Boiciuei
mIkoutel" [ DNEKTPOHHBIH pecype] [DneKTpoHHBIH pecypc]: (Ui BceX HampaBiIeHU MOATOTOBKY MaruCTEPCKUX
porpaMM OYHOH M 3a04HO# Gopm obyduenus). - Joneuk: TOYBIIO "JJOHHTVY", 2019. - 1 ¢aitn — Pexxum
noctyma: http://ed.donntu.ru/books/20/m5355.pdf

JI3.3

Ipuxomuenko E. V1. Meroauueckue yka3aHus K CaMOCTOSTEIIbHOM paboTe cTyneHToB 1o aucturminae "Tlexaroruka
BhICHIEH MIKOJIB" [ DNIEKTPOHHEIN pecypc] [DIeKTpoHHBIH pecype]: (I BceX HapaBIeHUH HOATOTOBKI
MAarucTepCKuX MporpaMM O4HOU U 3a0uHOU (hopmbl 00ydeHus). - Houenk: FTOYBIIO "JJOHHTVY", 2019. - 1 daiin —
Pexxum noctyma: http://ed.donntu.ru/books/20/m5356.pdf

JI3.4

Ipuxomuenko E. Y. Metoauueckue yka3aHus K BBITOJIHEHHIO KOHTPOJIBHBIX Pa0oT mo mucnuiuinHe "Tlemarornka
BBICIICH MKOJBI" [DIEKTPOHHBIH pecypc] [DMeKTpoHHBI pecypc]: (st BceX HalpaBIeHUH TOATOTOBKH
MarucTepcKux MporpamMm 3a04Hoi Gpopmbl o0ydenus). - Jouenx: TOYBIIO "JOHHTY", 2019. - 1 ¢aiin — Pexum
noctymna: http://ed.donntu.ru/books/20/m5357.pdf

J12.1

Ab6utos, U. P., Annamesa, A. A., Anexcanapos, 0. U., Anekceesa, A. C., AnekceeBa, E. M., Ananbesa, K. U.,
Antrmnos, B. H., Aartonenko, A. C., Ananosuy, B. B., Apakenos, I'. I., ApGekoBa, O. A., Apremenkos, C. JI.,
Aptemiesa, H. I'., Apxumnosa, E. A., Axmanynnuna, I'. H., baganosa, ®. P., bakanos, A. C., banaypka, T. H.,
Bbapabanos, B. M., bapabanumkos, B. A., bacumos, M. M., Bacton, U. A., besnenexusix, b. H., benosom, E. B.,
bepnos, JI. H., becnianos, b. 1., binanukosa, 1. B., bopauyk, O. B., bpsizranos, /. B., bynasa, A. 1.,
Bypmuctpos, C. H., Bacunses, I1. I1., Bacuna, B. B., Beprynos, E. I'., Bragumupos, U. 10., Boponun, A. H.,
Brickounn, H. A., T'ankuna, T. B., I'apyces, A. B., I'ne6os, B. B., 'onosuna, I'. M., l'onoBuna, E. B., 'ony6koBa,
E. A, T'opkuHn, A. I'., I'peuenxo, T. H., I'puroposuu, C. C., I'ynumosa, B. 1., I'yces, A. H., llertsapenko, U. A.,
Hemapesa, B. A., lemunos, A. A., lepessiako, O. 1., Tuxas, JI. A., ukuii, U. C., Tuxosa, M. J1., JoOpuH, A. B.,
Honropykosa, A. I1., yoposckuii, B. E., Enuzapos, A. H., Expaukosa, O. E., Epemuna, JI. U., XKeramno, A. B.,
Kepnes, U. Y0., 3anecoukas, U. B., 3axapos, 1. M., 3Bé3noukuna, H. B., 3enenosa, M. E., 3umoBmukosa, /1. I'.,
3uamenckas, . U., 3opun, C. C., 3opuna, H. B., Uoparumosa, E. H., Usanueii, . 1., Usnuesa, H. I1., 3mankosa,
A. ., Ucaitues, C. A., Ucakos, C. C., Kanyrusn, A. 0., Kapuuxwuii, 1. H., Kapnos, A. B., Kapriosa, B. B.,
Kubansuenko, 1. A., Kucenpaukos, A. A., Kimnmosa, O. A., Kusasesa, T. C., Koosmsuenko, B. B., Kosanés, A. 1.,
Kogsasega, A. P., Kosssuna, T. K., Kosznora, H. C., Konesa, E. B., Kopauenko, A. ®., Kopaunos, 1O. K.,
Koposkun, C. 1O., Koponbkosa, O. A., Kpemnes, A. E., Kynenskuna, H. C., Ky3smuuera, M. C., Kynuuenkosa, K.
H., JIazapes, U. E., JIazapesa, H. IO., JIebenp, A. A., Jlesur, JI. 3., Jlenbkos, C. JI., Jleonosa, A. b., JloboauHCcKas,
E. A, Jlomtatuaze, O. B., Jlocuk, I'. B., JIynesa, A. P., Jlynaunun, B. U., JIynenko, E. A., Ma3uios, B. A.,
Makapos, 1. H., Mapmaiok, I1. A., Mapuenko, O. I1., MenbmukoBa, I'. 5., Mepenkosa, B. C., Mutpodanosa, E.
H., Mutekun, A. A., Muxaiinoa, O. A., Muanakaus, E. B., Mopos, O. C., Mopomkuna, H. B., Hukutuna, 1. A.,
Huxudoposa, O. C., Hukumuna, B. b., Hukonaesa, E. U., Hukonaesa, Y. A., Hukonbckas, A. B., Hosukos, H. A.,
Hocynenko, B. H., Omenbuenko, Y. H., OpinoBa, E. M., Ocokuna, E. C., [lanypuna, E. A., ITapuze, 3., [leneBuHa,
B. A, Ileckoga, I1. A., Ilectyn, M. B., [letposuuy, M. JI., [Tonesas, C. A., [Tonkos, C. U., [Tonos, JI. M., [Ipoxopos,
A. O., ITyukosa, Y. M., Paguenko, I'. C., Pamennuk, [I. M., Patanosa, T. A., Pesuna, U. A., Pyouosa, H. E., Pycak,
H. 1., Cabupos, T. H., Casennes, C. B., CaBunosa, A. /1., CaBuenko, T. H., Cagos, B. A., Camoiinenxo, E. C.,
Ceapnuk, O. E., Cesepun, A. B., Cenesnesa, M. B., Cenusanos, B. B., CenuBanosa, JI. A., CenuBanosa, JI. H.,
CemsiikuH, A. A., Ceprees, A. A., Cepruenko, E. JI., Ckopoxoasko, K. B., Ckotaukosa, U. I'., Co3uHnos, A. A.,
Coxomnos, A. B., Cokonog, A. 1O., Cononaaes, B. K., Comnunkos, E. A., Cnupugonos, I'. A., Crenanosa, A. 1.,
Croroxuna, H. 1O., Cymkos, U. P., Terepesa, A. O., Turos, U. I'., Toponosa, A. B., Tromtonos, 0. ®@., YToukuH,
. C., ®anuxkman, M. B., ®axpyraunosa, JI. P., dununnoga, I'. T'., @unsesa, O. B., ®okun, B. A., Domuna, H. B.,
Xamutos, P. I'., Xapay3os, A. K., Xaputonos, A. H., Xapnamenkosa, H. E., XBatos, U. A., Xo3e, E. I'., [lykanoga,
0. 0., YepHos, A. B., Uepnriues, b. B., Uepnsiuesa, E. I'., Ynuctosa, 1O. P., YUnctononsckas, A. B., llsern, T. A,
[enenun, 0. E., llenasnun, B. M., llInaronosa, H. I'., llITeixuna, A. B., [llykosa, I'. B., FOmaTtoB, E. A., FOpos,
. A., IOpoga, K. 1., FOcynos, 1. M., f3bikoB, C. A., bapabanmukos, B. A. EctecTBeHHO-HAYYHBII TIOIXO] B
COBPEMEHHOH IICUXOJIOTHHU [ DIeKTPOHHEIHA pecypc]:. - Mocksa: UHctuTyT ncuxonorun PAH, 2014. - 880 ¢c. —
Pexum noctyna: https://www.iprbookshop.ru/51917.html

J12.2

[Tomos, E. b. OcHOBEI egaroruku [ DeKTpOHHEIN pecype]:yaeOHoe mocodne T CIymaTesieil MarucTpaTypel. -
Open6ypr: OpenOyprckuit HHCTUTYT (priran) MOCKOBCKOTO TOCYIapCTBEHHOTO IOPUIMYECKOTO YHUBEPCUTETA
nmenu O.E. Kyraduna, 2015. - 112 c. — Pexxum nocryna: https://www.iprbookshop.ru/40211.html




J12.3

Iomos, E. b. OcHoBEI egaroruku (2-e u3nanue) [DMEKTpOHHEIN pecypc]:yuedHoe mocodue JuIs cIymarenei
MarucTpaTyphl M0 HAMPABJICHUIO KIOPUCIIPYACHIHD. - OpeHOypr: OpeHOyprckuit HHCTUTYT ((rTra)
MOCKOBCKOT'O TOCyIapCTBeHHOTO Iopuarndeckoro yauBepcutetra umeHu O.E. Kyraduna, 2017. - 132 c. — Pexum
noctyma: https://www.iprbookshop.ru/60178.html

2.4

Koxopesa, E. A., Kypatomos, A. b., Copoxuna-Hcnonarosa, T. B. I[lenaroruxa u ncuxoiaorus Tpyaa
MIpenoAaBaTes BbICIIEH IKObI [ DNeKTPOHHBIH pecypc]:yueOHoe mocobue B BOpocax U oTBeTax. - MockBsa:
HuctuTyT MupoBbIX nuBmim3anmia, 2017. - 152 ¢. — Pexxum noctyma: https://www.iprbookshop.ru/77634.html

JI2.5

Ionart, E. C., bBongsipeBa, A. M., [lenskoBckux, E. A., Topober, JI. H., 3BonoBa, T. 0., buttonkux, JI. H.,
3vipsiHOBa, JI. H., Pomamiko, U. B., [lopocesuy, C. B., byces, B., Kpacuos, C. U., Kamenckuii, P. I'., Ceprees, 1.
C., Boponuos, A. b., 3acinasckuii, B. M., KneBuosa, C. B., Packuna, O. B., Cadonosa, T. B., Uymakona, 1. A,
[ManwuHa, E. B., Ky3nenoga, JI. B., AaTonoBa, E., Imakaes, B. P., [Tectepesa, B. JI., [TotoTHs, E. M., JIebenena, I'.
A., Kcenodonrona, A. H., Ilectepera, B. JI., Bmacoa, 1. H. Opranu3anus mpoeKTHOH esSTeTbHOCTH
oOyuaronuxcs [DNeKTpoHHbIH pecypc]:xpectoMarus. - [lepms: IlepMckuii rocyjapcTBEeHHBII I'yMaHUTapHO-
nenarornyeckuii yauusepeutet, 2017. - 164 ¢. — Pexxum goctyma: https://www.iprbookshop.ru/86374.html

J12.6

Kopxyes, A. B., [Tonikos, B. A. CoBpeMmeHHast Teopust 00y4eHus: 0OLIeHAayIHAs HHTEpIIpeTaus [ DIEeKTPOHHBIN
pecypc]:yaeOHOE Tocobue I BY30B M CHCTEMBI TIOCIIETUIIOMHOTO TIPOGeCCHOHATIBHOT0 00pa30BaHUs
npenogasateneil. - Mocksa: Axagemuueckuii [Ipoexr, 2020. - 185 ¢. — Pexum noctyma:
https://www.iprbookshop.ru/94868.html

JI3.5

[puxomguenko E. . MeToanyeckne yka3aHHs K BBITOIHCHUIO KOHTPOJIBHBIX pabOT IO JUCIUILUINHE
"Tlemaroruka" [IIeKTPOHHBIN pecypc] [DIEKTPOHHBIN pecypc|: i 00yJIaronuxcs BceX 00pa3oBaTeIbHBIX
HaNpaBJIeHUH NOATOTOBKH OakanaBpuara M CIeIHanuTeTa 3a09H0H Gopmsel o0ydenus. - Jorenx: TOYBIIO
"IOHHTY", 2022. - 1 daiin — Pexxum nocryna: http://ed.donntu.ru/books/22/m8096.pdf

JI3.6

Ipuxomguenko E. . MeToandeckue yka3aHus K CaMOCTOSTEIILHOM paboTe CTYICHTOB 110 JUCIHIUINHE
"Tlenaroruka" [IIEKTPOHHBIN pecypc] [DIEKTPOHHBIN pecypc|: i 00yJIaronuxcs BCeX 00pa3oBaTeIbHBIX
HampaBJIeHUH MOATOTOBKY OakanaBpuara U crienuanuTera u Becex Gpopm oOyuenwust. - Joneuk: [OYBIIO
"ITOHHTY", 2022. - 1 ¢aiin — Pexxum nocryna: http://ed.donntu.ru/books/22/m8097.pdf

JI3.7

Ipuxomguenko E. . Metoanveckue yka3aHus K CEMHHAPCKUM 3aHATHSM 10 JUCLHUIUIAHE

"Tlemaroruka" [IIEKTPOHHBIH pecypc] [DIESKTPOHHBIN pecypc]: Tt 00yJaronuxcs BCeX 00pa3oBaTeIbHBIX
HampaBJIeHUH MOATOTOBKY OakanaBpuara  crienuanuTera u Becex Gpopm oOyuenws. - Jonenk: [OYBIIO
"HOHHTY", 2022. - 1 ¢aitn — Pexxum noctyna: http://ed.donntu.ru/books/22/m8098.pdf

J1.1

Ipuxonuenko E. U. Ilenaroruka BoICIIeH MIKOJBI [ DIEKTPOHHBIN pecypc] [DNeKTpOoHHBIH pecype]:yaeoHoe
nocobwue. - lonernk: TOYBIIO "JOHHTY", 2020. - 1 daiin — Pexxum goctymna:
http://ed.donntu.ru/books/21/cd10225.pdf

JI1.2

Ipuxomuenko E. Y. Ilcuxonoro-nenarorndeckre mpooieMbl B MPAKTUKO-OpUEHTHPOBAHHOM y4eOHOM TpoIiecce
BBICIIEH HIKOJBI [ DJIEKTPOHHBIH pecypc] [DnekTpoHHbIl pecypc]:MoHorpadus. - Joneuk: JOHHTY, 2023. - 1
(aitn — Pexxum noctyna: http://ed.donntu.ru/books/23/cd10780.pdf

8.3. JIuneH3uoHHOE U CBOOOHO pacnpocTpaHsieMoe MPOrpaMMHoOe obecrevyeHne, B TOM YHicJie 0Te4eCTBEHHOro

NMpoMu3BOJACTBA

8.3.1

OpenOffice 2.0.3 — obmectBennas muuensust MPL 2.0, Grub loader for ALT Linux - munensuss GNU LGPL v3,
Mozilla Firefox - munienzus MPL2.0, Moodle (Modular ObjectOriented Dynamic Learning Environment) -
nunenszus GNU GP

8.4. Ilepeyenn npodeccuoHAIbHBIX 023 JaHHBIX U HHPOPMALIMOHHBIX CIPABOYHBIX CHCTEM

8.4.1

9BC IPR SMART

8.4.2

SEC JOHHTY

9. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHHUIIJIMHBI (MOAYJIS)

9.1

Aynuropust 1.001 - YyeOnas ayguropus Ui TPOBENCHHS 3aHATHH JEKIMOHHOTO THIIA, CEMHHAPCKOTO THUIIA,
TEKyIIEro KOHTPOJII W IPOMEXKYTOYHOH aTTeCTallid @ MyJIbTHMEIUHHOe o0OpymZOoBaHHE: KOMIIBIOTED,
MYJIBTUMEIUHHBIA TIPOEKTOp, 9KpaH; CHEelUATU3MpPOBaHHAs MeOenb: JI0CKa aylauTOpHas, CTOJIbl ayJUTOPHBIE,
CTYyJIbd YYCHUYCCKUC, IEMOHCTPAIITMOHHBIC CTCH/IbI U TIJIaKaThbI

9.2

Aymuropus 1.101 - VYueGHast aymuTopuu A TPOBEACHUS 3aHATHH JIEKIMOHHOTO M CEMHHApCKOIO THUIIA,
IPYIIIOBBIX ¥ WHIMBHIYaJIbHBIX KOHCYJIbTAlMi, TEKYIIEr0 KOHTPOJS M IPOMEKYTOYHOH arTecTaluu : y4eOHO-
HarJsAHbIE TT0COOUS], TapThl, CTOJ ayAUTOPHBIH, CTYJI ayIUTOPHBIH, T0CKa ayJUTOPHAS

9.3

Aynutopust 2.138 - UwuranbHbelid 3an HaydHo-TexHuyeckol OWOIMOTEKH — IMOMEIIEHHE JUIs CaMOCTOSTELHON
paboTel C BO3MOKHOCTBIO TOAKIIOYeHHs K ceth "MHrepHer" u oOecrieueHHEM JOCTyNa B 3JIEKTPOHHYIO
nH(pOpMaMOHHO-00pa30BaTeNIbHYIO  Cpefy oOpraHum3anuu : KoMIbloTepHass TeXHMKa C BO3MOXKHOCTBIO
nofgimodeHnst Kk cetn  «MHTepHer» wu  oOecriedeHMeM JOCTya B 3JEKTPOHHYIO — HMH(GOPMAaIMOHHO-
obpazosarenbHylo cpeny (OMOC ouHTY) u anekrponHo-omubmnoreunyio cuctemy (OBC IPR SMART), a
Takke BO3MOXKHOCTHIO WHIWBHIYAILHOTO HEOTpaHWYEHHOTo joctyma oOydatommxes B OBC uw DUOC

nocpenctBoM Wi-Fi ¢ mepcoHanbHBIX MOOHMIIBHBIX YCTPOMCTB.
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Pabouas nmporpamma aucIMIUIMHBL «IHOCTpaHHBIHN S3bIK TPOQYECCHOHATBHON HAPABICHHOCTI

pa3paborana B cootBercTBrn ¢ OPI'OC BO: denepanbHBII TOCYIApPCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPT BBICIIECTO
oOpa3oBaHUS - MarucTparypa IO HamIpaBiIeHHWI0 HoATOTOBKH 15.04.06 MexaTtpoHnka ©u poOOTOTEeXHHKA (TIpHKa3
Muno6pnaayku Poccun ot 14.08.2020 1. Ne 1023)

COCTaBJIeHA B COOTBETCTBUM C Y4eOHBIM IUIAHOM [0 HampaBieHHI0 TnoarotoBku 15.04.06 MexarpoHuka u
poboTOTEXHUKA, HampaBieHHOCTh (mpoduib) / croenuanusaims «CHCTEMBI — YIOpPaBICHHS POOOTOTEXHUYECCKUMU
koMIuiekcamu» g 2025 roja npuéma.

1. IIEJIb U 3AJJAYM OCBOEHUSI TMCLIUTILITAHBI (MOLY.JI5T)

Heas: | Llenp AUCIMIUIMHBL: Pa3BUTHE HABBIKOB YTECHHS M MOHUMAHHS AyTEHTHYHBIX TEKCTOB CHEINATN3MPOBAHHOTO
XapakTepa; pa3BUTHE HABBIKOB YCTHOM M MUCbMEHHOM MOHOJIOTMYECKON U 1MAJIOrM4e€CKON peyH 1o
CHELHUaIbHOCTH; (POPMHUPOBAHNE CIIOCOOHOCTH PEArnpoBaTh Ha TUINYHBIC AKAAEMHUCCKUE U
npodeccroHanbHbIE CUTYAIUH.

3apaum:

1.1 | ucrminuHa mpeaycMaTpuBaeT CHCTEMAaTH3aIUIO paHee H3y4eHHOTO JIGKCHKO-TPaMMaTHUeCKOTo MaTeprana (Ha
Kypce 0akangaBpuaTa), paclUIMpeHHe CIIOBapHOTO 3amaca 3a CueT OBNaAEHHs TEPMHHOJIOTMYECKON JIEKCUKOH 110
N30paHHOH CIEIUATBHOCTH B paMKaX TeM, IPeTyCMOTPEHHBIX IIPOTPaMMOii, a TakoKe JalbHEeHIee pa3BUTHE
KOMMYHHUKATHBHOH U COIIMOKYIBTYPHOIT KOMIIETCHIIMH B Pa3INYHBIX CUTYalUsIX OOIIEKYIbTypHOU H
npodeccroHaNnbHON KOMMYHUKALUU HA OCHOBE TIMYHOCTHO-OPUEHTHPOBAHHOTO IOIX01a U MHOTOYPOBHEBOTO
MO/IX0/1a K OCBOEHHMIO ITPOrpaMMbl. TeMaTHKa AUCLUUIUIMHBI ONpEeAenseTcs NpoeccnoHaIbHBIMU
MOTPEOHOCTAME OyIYIIMX CIEIHAINCTOB B aKaJAEMHUYECKOW, HAYIHOW W MHXEHEPHO-TEXHWYECKOH 00JIacTsX.

2. MECTO JUCIIUIIJIMHBI MOAYJIsA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBI

2.1 | JucuuruinHa OTHOCHTCS K 00s13aTenbHON YacTr bioka 1 Juctuminael (MOAynH) y4eOHOTO MilaHa.

2.2 | CBo3b ¢ npeJuecTBYONUMH JUCHUIVINHAMHI (MOAYJISIMH):

2.2.1 | bazupyercs Ha 3HaHMSIX U YMEHHSX, KOTOpPbIE CTYACHT IPUOOpEIN 3a Bce rojpl 00y4deHus B OakajgaBpuare.
OgnasieHre PO eCCHOHATEHBIM S35IKOM HHTETPUPYETCS ¢ POIIECCOM M3YICHUS TEXHHIECKHX CHEIUATbHBIX
JVCIUILINH, a Tafoke ¢ Oymymel npodeccnoHaIbHOM AeATeTbHOCTBIO, YTO OTPAXKACTCS B CTPYKTYPE U COACPIKAHUN
IporpaMMbl POQeCcCHOHANBHON MOATOTOBKH (0TOOpE M CTPYKTYPUPOBAaHUU YUeOHOT0 MaTepHana).

2.3 | Aucuumuannsl (Moayau), npakTuku u T'HA, 11 KOTOPBHIX 0CBOEHHUE TAHHON THCIUILTUHBI (MOTYJIs1)
He00X0THMO KaK MpealIecTBYoIee:

2.3.1 | MlHOCTpaHHBIH A3BIK. VIHOCTpaHHBIH SA3BIK (TOTIOJHUTEIBHEIA KYPC).

3. IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA JUCIUIIVIMHBI (MOZY JISA)

YK-4 : CnocobeH NpUMEHATh COBPEMEHHBIE KOMMYHUKATHBHBIC TEXHOJIOTHH, B TOM YHCJIe HA HHOCTPAHHOM(BIX) sI3bIKE(aX),
JUISL aKaJJIeMHYECKOTO ¥ IPO(EeCCHOHATIBHOTO B3aUMOACHCTBUS

VYK-4.1 : Ocy1iecTBiseT KOMMYHUKAIIMIO B YCTHOW M IUCBMEHHO# (hopMax Ha MHOCTPAHHOM SI3bIKE, B TOM YHCIIC B
paMKax aKaJeMHIECKOTO ¥ IPOECCHOHATBHOTO B3aNMOICHCTBUS

B pe3yabTaTe 0cBOCHHMS TUCHUILIUHBI (MOAYJIs) 00yUYaIOIIHIACS N0/KEH

3.1 |3HaTh:

3.1.1 | TepMHHONOTHIO ¥ TIOHSITHHHBI MUHUMYM CHELMATbHOCTH; [PAMMATHYECKHE CTPYKTYPHBIC OCOOCHHOCTH TEKCTOB
O6HleHaquOFO U CIICHUAJIM3UPOBAHHOI'O XapaKTepa, NPUHIUIIBI TOCTPOCHU A MOHOJIOTHYECKON 1 nnanornt{ecr(oﬁ
peun 00IeHayIHOTO XapaKTepa.

3.2 | YMeTh:

3.2.1 | HOHUMATH ayTEHTUYHBIC TEKCTHI OOIIEHAYYHOTO ¥ CIICIIHATM3UPOBAHHOTO XapaKTepa; aHAIM3UPOBATh U HAXOJUTh
aKTyaJbHYIO TEKCTOBYIO, TpadueCKyr0 HH(OPMAIIHIO TIO CIIEIHAIbHOCTH; NCTIONB30BaTh Pa3INIHbIC SI3IKOBBIC
(hopMBI B BHICKa3bIBAaHUH; MTOJIB30BATHCS 0a30BBIMH (hOpPMaMU YCTHOTO U MUCBMEHHOT0 0OOIIeHus (BeICHUE
JIEJIOBO# MEepEenCKH, HalTMCaHHe aHHOTAIUH ).

3.3 |Baagern:

3.3.1 BJIa/ICTh HAaBBIKOM HCIIOIb30BAaHMS METOANKH MEXIMYHOCTHOTO JICJIOBOTO OOLIEHHS HA PYCCKOM H
HWHOCTPAaHHOM SI3BIKaX, C IPIMEHEHHEM PO ECCHOHATBHBIX S3BIKOBBIX ()OPM, CPEACTB U COBPEMEHHBIX
KOMMYHHUKATHBHBIX TEXHOJOTHH, HAaBBIKOM IIPHMEHATH MOTy4CHHBIE TPO(ECCHOHANIFHO-OPUEHTHPOBAHHBIC
3HaHUS 110 aHTIMHCKOMY SI3bIKY B Oyayiiel npodeccuoHalbHON AeATeNbHOCTH; HaBBIKAMH BEJICHUS IUCKYCCHIA Ha
aHTIIMHCKOM SI3bIKE C HCIIOJIb30BaHHEM IPO(ECCHOHATBHOI JIEKCHKH.




4. OBBEM JUCHHUIIJINHBI (MOAYJIs1), BUJAbI IPOMEKYTOYHOI'O KOHTPOJISL

4.1 Pacnpe)le.ﬂelme YacoB, OTBCICHHbBIX HA U3YYCHHUE TUCHUILIMHBI M0 BUAaAM 3aHATHI 1 ceMecTpam

Cemectp

(<Kypc>.<Cemectp 1(1.1) 2(1.2)
Ha Kypce>) Hroro
Henens 16 16
Bun zanartuit Vi PIT VII PIT VI PII

[Ipaktuueckue 32 32 32 32 64 64
KonrakrHas 2 2 2 2 4 4
pabota
(KOHCYNbTaluU U
KOHTPOJIb)
Uroro ayn. 32 32 32 32 64 64
KonrakrHas 34 34 34 34 68 68
pabota
Cam. pabota 34 34 34 34 68 68
Yacel Ha 4 4 4 4 8 8
KOHTPOJTb
Htoro 72 72 72 72 144 144

4.2. Buabl KOHTPOJIS

3auér 1,2 cem.

4.3. Hanu4ue KypcoBoro npoekra (padornl)

KypcoBoii mpoekt (paboTa) y4eOHbIM INIAHOM HE MPETyCMOTPEH.

5. CTPYKTYPA U COAEP KAHME JUCHUIIJIMHBI (MOAY JIA)

= E - E ? g HuaukaTopsl
SE | E¢ HanmeHoBaHHe pa3fesioB U TeM g g noctuxenuss | Jlureparypa
8 B 3 =n KOMIIeTeHIIHii
Pazpnen 1. Tema 1. DiekTpHuecKuii TOK
1.1 Hp |Tema 1. DmexTprueckuii TOK 1 4 JI1.1 JI1.2
I'pamMaTHKa: Ipymna BpeMeH HACTOSILErO BpEMEHU. JI1.3J12.1
J3.1
1.2 Cp |Tema 1. DieKTpUUECKHIA TOK 1 6 JIT.1 JI1.2
I'pamMaTHKa: rpymnna BpeMeH HacTosIIero BpeMeHu. Iloaroroka k JI1.3 J12.1
IIPAKTUYECKUM 3aHATHUSAM. J3.1
Pazjen 2. Tema 2. Hanpsi:keHue ¥ CONPOTUBJIEHUE
2.1 IIp | Tema 2. HanpsbkeHHe U CONPOTHUBIICHUE 1 6 JI1.1 JI1.2
I'pammaTHKa: BUIBI BOIIPOCUTENBHBIX TIPEIOKCHUN. JI1.3 J12.1
JI3.1
2.2 Cp | Tema 2. HanpsbkeHne ¥ CONPOTUBIICHHE 1 6 JI1.1 JI1.2
I'pamMaTHKa: BUABI BOIPOCUTENbHBIX IPEIIOKEHUN. JI1.3J12.1
[TonroToBka K NpakTUYECKUM 3aHATHSIM. JI3.1
Pa3nea 3. Tema 3. Cuiia Toka
3.1 Ip [Tema 3. Cuna Toka 1 6 JI1.2 JI1.3
I'pammaTuKka: maccUBHBIM 3aJI0T. JI2.1J13.1
32 | Cp |Tema 3. Cuna Toka 1 7 JI.1 J11.2
I'pamMMaTHKa: DACCUBHBIN 3aJI0T. JI1.3J12.1
[TonroToBka K NpakTUYECKUM 3aHATHUSIM. JI3.1
Paznen 4. Tema 4. IlocToOSTHHBII 1 NepeMEHHBII TOK
4.1 Ip | Tema 4. [ToCTOSIHHBII U TEPEMEHHBIIH TOK 1 6 JIL.1 JI1.2
I'pammaTuka: rpymmna BpeMeH MpOLIEANIero BpeMEeHH. JI1.3 J12.1
J3.1
4.2 Cp |Tema 4. TToCTOSIHHBIN U TEPEMEHHBIIH TOK 1 7 JI1.1 JI1.2
I'pamMaTHKa: Tpymma BpeMeH MPOLIEIIIEro BpeMEHH. J1.3J12.1
ITonroToBka K NpakTUYECKUM 3aHATHUSIM. JI3.1
Paznes 5. Tema S. BoipaGoTKa 3JIEKTPHYECKOT0 TOKA U
3J1eKTPOCHAa0KeHue




5.1 Ip | Tema 5. BoipaOoTKa 9JIEKTPHYECKOTO TOKA U HJIEKTPOCHAOKEHHE JI1.1 JI1.2
I'pamMMaTHKa: TpyIa BpeMeH Oyayliero BpeMeH . JI1.3 J12.1
J3.1
5.2 Cp |Tema 5. BripaboTka 3JIEKTPHYECKOTO TOKA M DJICKTPOCHAOKEHHE JIT.1 JI1.2
I'pammathKa: rpymnma BpeMeH OyayInero BpeMeHu. JI1.3J12.1
[TonroToBka K NpakTUYECKUM 3aHATHUSIM. JI3.1
Pa3neun 6. Tema 6. BbipaGoTKa MOCTOSHHOTO TOKA H €0
NMpHUMeHeHHe
6.1 lp | Tema 6. BeipaboTKka MOCTOSTHHOTO TOKA M €r0 MPHUMEHEHHE JIL.1 JI1.2
I'pammaTuka: MOAANbHBIE [J1ArOJIBL. JI1.3 J12.1
JI3.1
6.2 Cp |Tema 6. BeipaOboTKa IIOCTOSAHHOTO TOKA M €r0 IPUMEHEHHE JIT.1 JI1.2
I'pammMaTuka: MogasbHble r1aroisl. [10AroToBKa K NpakTUIeCKUM JI1.3 J12.1
3aHITUAM. JI3.1
6.3 | KPKK | [ToaroroBka K caaye 3a4eTa JI1.1 JI1.2
JI1.3J12.1
J3.1
Paznen 7. Tema 7. DiekTpruuyecKue Henu
7.1 lp | Tema 7. DneKTpUUECKUE TS JIT.1 JI1.2
I'pammarnka: ynorpebiaeHne HHQUHATHBA C YACTHIKOH to. JI1.3J12.1
JI3.1
7.2 Cp | Tema 7. DiekTpruecKue IeNH JI1.1 JI1.2
I'pammarnka: yrorpebiaeHine HHQUHUTHBA C YACTHIKOH to. JI1.3 J12.1
[ToaroroBka K NPaKTUYECKUM 3aHATHSIM. JI3.1
Pazpnen 8. Tema 8. KoMnoHeHTHI nenu
8.1 IIp | Tema 8. KoMmoHeHTHI Lenu JIL.1 JI1.2
I'pamMMaTHKa: UCTIONBE30BaHUE TEPYHIMSL. JI1.3J12.1
J3.1
8.2 Cp |Tema 8. KOMIIOHEHTEI LIENH JI1.1 JI1.2
I'pammMaTuka: ucnonb3oBanue repynaus. Ilogroroska k JI1.3J12.1
MIPAKTUYECKUM 3aHSATHSM. J3.1
Paznen 9. Tema 9. ATomHasi 31eKTPOCTAHIUS
9.1 Ip |Tema 9. AToMHasI SIEKTPOCTAHIIHS JI1.1 J11.2
I'pammaTHKa: MOPSIIOK CIIOB B IPOCTOM PACIPOCTPAHEHHOM JI1.3 J12.1
IIPEUI0KEHHH. J3.1
9.2 Cp |Tema 9. AToMHast 37€KTPOCTAHIIHS JIT.1 JI1.2
I'pamMMaTHKa: TOPSIIOK CIOB B MPOCTOM PACIPOCTPAHEHHOM JJ1.3 J12.1
MIPEATIOKEHHH. JI3.1
INoaroToBka K MPaKTHYECKHM 3aHATHAM.
Paznen 10. Tema 10. Dneprust cojHua
10.1 | IIp [Tema 10. DHeprus conHia JIT.1 JI1.2
I'pamMMaTHKa: CII0KHOCOUNMHEHHBIE NIPEATI0KEHUSL. JI1.3J12.1
JI3.1
10.2 | Cp [Tema 10. DHeprus coHIA JI1.1 JI1.2
I'pamMMaTHKA: CII0)KHOCOUNMHEHHBIE NIPEATIOKEHUSL. JI1.3 J12.1
[ToaroroBka K NpPaKTUYECKUM 3aHATHSM. JI3.1
Pa3nen 11. Tema 11. BeipaGoTka 3/jieKTpHYecTBa NPH MOMOIIH
¢ororiemenToB
11.1 | IIp [Tema 11. BepaboTka 31eKTpHUIECTBA IPU TTOMOIIH (HOTOITEMEHTOB JI1.1 JI1.2
I'pamMMaTHKa: CII0KHONIOTYNHEHHBIE IPEIIOKEHHUS. JI1.3 J12.1
J3.1
11.2 | Cp |Tema 11. BripaboTka 2yieKTpHUUeCTBa TPU MOMOILH (HOTOIIEMEHTOB JI1.1 JI1.2
I'pammaTHKa: COKHOIOAYMHEHHBIC TIPEIOKCHHUS. JI1.3 J12.1
[ToaroroBka K MPaKTUYECKUM 3aHATHSM. JI3.1
Paznen 12. Tema 12. I'eorepmajibHasi 3Heprus
12.1 | Tp |Tema 12. 'eorepmanbHas SHEPTH JI1.1 JI1.2
I'pammatrka: 060pPOTHI ¢ TPHIACTHIMH. JI1.3J12.1
J3.1
12.2 | Cp [Tema 12. 'eoTepManbHas sHeprus JIL.1 JI1.2
I'pammatHKa: 060POTHI C TIPHYACTHIMH. JI1.3 J12.1
[ToaroroBka K MPaKTUYECKUM 3aHATHSM. JI3.1




12.3 | KPKK | [ToaroroBka K caaye 3a4eTa. 2 2 JI1.1 JI1.2
JI1.3J12.1
JI3.1

6. OBPASOBATEJIBHBIE TEXHOJIOI'MA

B xone 06yquI/IH MIPUMEHAIOTCA CICTYOIINEC 06p330BaTCJ'lI>HLI€ TCXHOJIOTUH:

6.1 [[Ipaktndeckoe |Bug ydeOHOro 3aHATHsI, Ha KOTOPOM IMPEMOJABATE]b OPraHU3yeT JACTAJbHOE PACCMOTPCHHE
3aHATHE CTYIICHTaMH OTJACJBHBIX TEOPCTUYCCKUAX IMOJOXKCHUN yJICOHOW MUCIUILUIMHBI U (HOPMHUPYET
YMEHHE HX MPAKTUYECKOTO MPUMEHEHUs MyTeM HWHAUBUAYAJILHOTO PEIIEHUs! CTYIEHTOM
MIOCTABJICHHBIX 33][a4 WJIU BBITIOJTHEHUS C(DOPMYITHPOBAHHBIX 3aaHUM.

6.2 | Koncynpranus | SIBasiercs ogHOM W3 (QoOpM pYKOBOJACTBA y4eOHOW pabOTO o0Oydaromuxcsi M OKa3aHUs UM
NOMOIIM B CAMOCTOSATEIBHOM H3YYCHHH MarepHana AWCUUIUIMHBL, B JIMKBHIAMH HMEHOLIHXCS
npoOeNoB B 3HAHUAX, 3aJO/DKCHHOCTEH [0 TEKYIIMM 3aHATHSAM, B IOIrOTOBKE MHCBMEHHBIX
pabor (mpoekroB). KoHCynbramuss OpOBOMSTCS IPEIOJaBaTeIeM, BEAYIIMM 3aHATHS B y4eGHOMN
IpYIIIe, HAYYHBIM DPYKOBOIHWTEIEM M MOXET HOCHTh KaK HHIMBHAYANbHBIM, TaK W TPYIIIOBON

Xapaxrep.

6.3 | CamocrosiTens | HampaBinena Ha yrnyOneHWe W 3aKkpeIUICHWE 3HAHWHM, MOJMYYEHHBIX Ha JIEKOUAX M JPYTUX
Has paboTa 3aHATHAX, BHIPAOOTKY HABBIKOB  CaMOCTOATENBHOTO  AKTUBHOTO  IPHUOOPETEHHWS  HOBBIX,
O0YJarOIMXCS | JOMOJHUTENBHBIX 3HAHHM, MOJTOTOBKY K MPEACTOSIINM YIeOHBIM 3aHSTHSIM W IIPOMEKYTOUYHOMY

KOHTPOIIIO.

7. ®OHJ] OLIEHOYHBIX CPEJCTB

7.1. KOHTpOJI]:H])Ie BOIIPOCHI VI MPOBEACHUA TEKYIHIETr0 KOHTPOJIA yCIIEBA€EMOCTH

1. Say the following words and word combinations in English.

DJIEKTPUYECTBO, NMEKTPHUECKUH TOK, CHJIa TOKA B aMIepax, 3JIEKTPUYECKHUIT 3apsill, JIEKTPOH, 3apakKeHHas 4acTHIa,
HOCHTEIb 3apsifia, HETaTHBHO 3apsDKEHHAS YacTHIA, YBETHIHBATH HAINIPSHKEHHUE, YMEHBIIATh CONPOTHBIICHHE, TPOBOAUTD
JNIEKTPUIECKUH TOK, MPOBOJHUK, YPOBEHb HANPSDKEHUS, MPHOOP AT U3MEPEHUsS, H3MEPATh CHIIY TOKA, CBETUTb.

2. Answer the following questions to the text.

1) What are the main parts of the simple electric circuit?

2) What for is the current used on our photo?

3) What plays the role of conductor in this case?

4) What is used as an electrical device in our case?

5) What is current?

6) In what units is the current measured?

7) What process occurs, when an electric current flows through a conductor?
8) What happens, when the number of electrons flowing through a conductor increases?
9) What is a charge carrier?

10) What meaning has the word bulbs in everyday English?

11) What for is used the word battery in everyday English?

3. Translate into English the following sentences.

1) DnexTpudecKuii TOK — ABMKEHHE 3apsHKEHHBIX YaCTHII.

2) TakuM#M YaCTHIAMH MOTYT OBITH SJIEKTPOHEI.

3) Tox 6exuT 1o IPOBOJAM.

4) IIpoBosia NPOBOAAT AIEKTPUIECTBO.

5) Lems cocTouT U3 OGaTaper, MPOBOAHUKA ¥ JIAMII.

6) Cuia Toka H3MepsieTcs B aMIepax.

7) OneKTpuuecKuil 3apsiy MePEHOCUTCS HIEKTPOHAMH.

8) Cuita Toka Bo3pacTaeT, KOr/ia yBeJIMINBAETCsl KOJIMYECTBO JIEKTPOHOB, IIPOXOISMIUX 10 IPOBOJHUKY.
9) Korna sneKkTpoHBI ABIKYTCS B TOTOKE, NX HA3BIBAIOT HOCUTEIISIMHE 3apsia.
10) Ammepmetp (ammeter) — 310 IpuOOp T H3MEPEHHS CHIIBI TOKA.

7.2. KOHTpOHLHLIe BOIIPOCHI AJISl TIPOBEACHUSA HpOMEH(yTO‘{HOi;I ATTECTAllUH IO U TOraM OCBOCHHUSA TUCIUIIJIMHBI

I. Ilepenmiure creayomue NPeaIoKeHus, ONPEACIUTE B KAXKIOM M3 HUX BHJOBPEMEHHYIO ()OpMY H 3aJI0T TIarojia-
ckazyemoro. [lepeBeuTe peaoKeHs Ha PYCCKHH A3bIK (CM. 00pasel] BEIon-HeHus 1).

1. T haven’t been given a chance to explain.

2. The news will be announced after dinner.

3. He will take care that no one interferes with her.

4. Public opinion is changing. I must tell you about it

5. He was highly thought of in his village.’

I1. TlepenumuTe cnemyromue NpeIoKeHHs U IIepeBeIUTe UX, YUUThIBas pa3Hble 3HaueHus cioB "it, that, one, as, for".
1. The book was so boring that I stopped reading it.

2. It's easy to be brave from a safe distance.

3. One must take part in scientific work.

4. The investigator was working in the laboratory for four hours.




5. As Liz told you I did what I could for her.

III. [Mepenuimute cieayrOUIKe MPEIIOKEHHUS U IEPEBEIUTE UX, 0Opalllas BHUMaHUC Ha IEPEBOJ KOHCTPYKIHH it is (Was). . .
that (who).

1. It was the baby that put marmalade on Dad’s trousers this morn-ing. 2. It was the secretary who sent Jake the photos
yesterday.

IV. IlepenummuTe ciieyromue NpeIoKeHUS H TIEPEBEANTE MX, UMes B BUAY pa3In4HbIC 3Ha4eHHA to be, to have, to do (cm.
o0pa3ers BEIOIHEHHAS 2).

. We have two ears and only one tongue in order that we may hear more and speak less.

. It’s rained a lot, so we don’t have to water the garden.

. She was fond of him, but I didn’t believe that she loved him.

. To fulfil this condition was hopelessly out of my power.

. Our task is to finish this work in time.

. When does Tom return from his honey-moon?

. The students are not to be late for the classes.

. It is getting cold.

V. [lepenummTe CIeayrONHe IPEUIOKCHUS U IEPEBEIUTE UX, IPHHUMAsi BO BHUMaHUE IIPaBHJIa COTJIaCOBaHHS BPEMEH H
0eccoro3-Hoe TIOTIHHEHNE.

1. He thought of how wet they were going to get in the rain.

2. It pleased me to think that he was making progress.

3. He was finally telling them what he had been concealing.

VI. [lepenummuTe ClIeAyIONIHIe MPEIIOKSHHS U TIEPEBEIUTE MX, 0Opamas BHUMaHue Ha GYHKINIO HHOUHATHBA. ( CM.
o0pa3zerl BBI-NIOJTHEHUS 3).

1. Sometimes we know how to gain a victory but seldom how to use it. 2. To be or not to be - this is the question. 3. Alice
arrived in time to hear Tom’s remark.

VII. IIpounTaiite u nepeBeauTe Bech TEKCT MUCbMEHHO. CO-CTaBbTE KPATKYIO aHHOTALIMIO K TEKCTY.

TRENDS IN THE MODERN

MACHINE - BUILDING INDUSTRY

The scientific and technological progress will continue in engineer-ing along two main headlines. Firstly, it is automation,
including the creation of "unmanned" industries. Secondly, raising the reliability and extending the service life of machines.
This certainly requires new technology. The machine modules are well suited for "unmanned" industries.

Intense work is being carried out on new robots. What we need is not merely manipulators which can take up a work piece
and pass it on, but robots which can identify objects, their position in space, etc.

We also need machines that would trace the entire process of machining. Some have been designed and are manufactured.
Over the 32

past few years this country has created new automated coal-digging complexes and machine systems, installations for the
continuous casting of steel, machines for spindless spinning and shuttless weaving, machine-tools for electrophysical and
electrochemical treatment of metals, unique welding equipment, automatic rotor transfer lines and machine-tool modules for
flexible industries.

New technologies and equipment have been designed for most branches of engineering.

In the shortest time possible we are to start producing new generations of machines and equipment, which would allow us to
increase productivity several times and to find a way for the application of advanced technologies.

Large reserves in extending service life for machines can be found in the process of designing. At present, advanced methods
have been evolved for designing machines proceeding from a number of criteria. Automatic design systems allow for an
optimizing of the solutions in design and technology when new machines are still in the blueprint stage.

A promising reserve in increasing the life of parts is strengthening treatment. In recent years new highly efficient methods
have been found.

First and foremost of them is the vacuum plasma methods for coating components with hard alloy compounds, such as
nitrides and carbides of titanium, tungsten and boron. Methods have been designed for reinforcing machine parts most
vulnerable to wear and tear, such as in grain harvesters, to make them last several times longer.

VIIIL. IIpoyruTe e1me pa3 TEKCT U NTUCbMEHHO OTBETHTE HA BOIIPOCHI.

1. Which two headlines will the scientific progress continue along?

2. What does automation include?

3. In what way can automation be achieved?

4. What is the role of new technologies?

5. How can the process of designing be improved?

6 What do automatic design systems allow?

7. Which method helps increase the life of machine parts?

8. What is the main task of the engineers and scientists developing new machines and technologies?

0NN bW~

7.3. TemaTnka NUCbMEHHBIX PadoOT

Make a report on one of the proposed topics:
1. Types of alternative electric power.

2. Solar energy.

3. Wind energy.

4. Alternative hydropower.

5. Bioenergy.

6. Hydrothermal energy.

7. Thunderstorm energy.




8. Cryoenergy.

9. Gravitational energy.

10. Liquid diffusion energy.

11. Non-traditional technologies for using traditional non-renewable energy sources (fuels).

12. Production of synthetic liquid fuel.

13. Coal-water fuel.

14. Technologies for processing secondary solid municipal waste (MSW), including industrial, agricultural.

15. New power plants or converters (including direct conversion) of different types of energy into electrical and thermal
energy.

16. Controlled thermonuclear fusion.

7.4. Kputepum oueHuBaHuUs

OreHNBaHNE YPOBHS OCBOCHHUS CTYICHTOM Y4eOHOTO MaTepHaia AUCIUILUTHHE «IHOCTpaHHBIH S3BIK PO eCcCHOHATHHON
HAIPaBIEHHOCTI MIPOU3BOAUTCA B XO€ TEKYIETO KOHTPOIIS M MPOMEXYTOUHOH aTTecTanuy (CEMECTPOBOTO 3a4eTa).
Tekyiuii KOHTPOJIb 3HAHUH CTYICHTAa OYHOM (POPMBI OOYUCHUS OCYIIECTBISACTCS 110 Pe3yabTaTaM MPAKTUICCKUX 3aHATUH,
BBITIOJTHEHHS] CAMOCTOSITEIIBHBIX paboT, BO BpeMsl IINCBbMEHHBIX U YCTHBIX OIIPOCOB; CTYJICHTa 3a04HON (pOopMBI 00ydeHNUS —
TI0 Pe3yJIbTaTaM BEHITIOJIHEHHUS KOHTPOJIBHON paboTHL.

CeMecTpoBBIii 3a4eT COCTOUT U3 3 3a1anuii. Pabota crynenta onenuBaercs B 100 Oanos.

ITepBoe 3ananue oueHuBaercs B 40 6ayutos. [IpernogaBaTens OLleHNBAET KOMMYHUKATHBHBIE YMEHHUS CTyACHTA
(IpaBUITBHOCTD POU3HOIICHMS ), KAYECTBO JIUTEPATYPHOTO TIEPEeBOIa U IIOHNMAHUS CYTH TEKCTa CTYCHTOM.

Kpurepun Bamer

0 10 20 30 40
O0beM nepeBeIEHHOTO TeKcTa TeKcT mepeBeiéH He MoNHOCThI0 (MeHee 30%) TekcT mepeBe€H HE TOITHOCTHIO (Ha
30-49%) Texkct mepeBenéH He MOTHOCTHIO (Ha 50%—69%) Iepeseneno 70-89% Texcrta TekcT nepeBenéH nMouTU
MOJTHOCTHIO WK NOJHOCTHIO (90-100%)
Jlexcuueckne acHeKTHl M3JI0KEHHS, BKIIIOYAs M3I0KCHHE TePMHUHOJIOTHIECKUX CIHHHII. CTyneHT DeMOHCTPHpPYET
HETIOHUMAHHUE COAEPKAHMUS TEKCTAa Ha PyCCKOM s3bIke. OMHOKN B U3JI0KEHUH TEPMUHOB U TPYOBIC TEKCHUCCKHE OIIHOKI
(6onee 6) mpenATCTBYIOT 00IIEMYy NOHUMAHHUIO TEKCTA. CTyAeHT AEMOHCTPUPYET HENOJIHOE TTOHUMaHUe

cozepkaHust TekcTta. OMMOKHN B M3JI0KEHUN TEPMUHOB U TPyObIE JISKCHUECKHE OIIHOKK (He Ooiee 5-6) MpensTCTBYIOT
o0meMy MOHMMaHHIO TekcTa.  CTyAeHT AEMOHCTPUpPYET HEIOJIHOe ITOHUMAaHHEe cojepkaHus TekcTta. Ommuokn B
U3JI0KEHUH TEPMUHOB U JIEKCHYeckue ommoOku (He 6onee 3-4) He MPEMATCTBYIOT O0IIeMy MOHHMAHHIO TEKCTa. Tekcr
U3JI0)KEHNUS HE COOTBETCTBYET MPO(ECCHOHAIBHON CTHIIMCTHKE U OOIIETIPUHATHIM HOPMaM COBPEMEHHOT'O PYCCKOTO
JIATEPaTypHOTO S3BIKA; UMEETCS 5-6 3HAYMTENBHBIX HapyIICHHH CHHTAKCHYECKHX KOHCTPYKIMH opuruHama. Bce
JIEKCUYECKHE CUHHUIIBI N3JI0KECHBI a/IeKBATHO.

I'paMMaTHyecKre acHEeKThl U3JI0KESHUS I'pyOrie rpammarnyeckue ommoOKu (6osee 6) MpensTCTBYIOT 00LieMy
MOHMMAHHIO TEKCTa. B m3nokeHUH ecTh 5-6 TpyObIX rpaMMaTHYECKHX OMIMOOK, KOTOPBIE NMPEMATCTBYIOT 00IIeMy
MMOHMMAHHIO TeKCTa. B M3II0KeHHH ecTh He Oosee 4-X HEerpyObIX rpaMMaTHYeCKUX OIMUOOK (HampuMmep, HapyIIeHHe
CHHTAKCHYECKOH CTPYKTYphI MPEANOKEHHs), KOTOpbIe He MPENATCTBYIOT 00IIeMy MOHUMAHHUIO TEKCTA. B m3noxenun
ecTb He Oosee 2-X rpaMMaTHYECKUX HETOUYHOCTeH (OImnOKa B BEIOOpE IPaMMaTHUECKOT0 BPEMEHH (€CITH TOJIBKO CMEHa
BpPEMEHH He NPOANKTOBaHA HEOOXOANMOCTEIO), HECOTTIAaCOBAHUE POJIa, YHCIIA, T [eKa), KOTOPBIE He MPEMATCTBYIOT 00IeMy
MOHIMAHHIO TEKCTa. | pamMmarndeckue (POPMBI I CHHTAKCHUECKHE CTPYKTYPHI H3JI0XKEHBI aJIeKBAaTHO.

CobmntofieHe S3BIKOBBIX HOPM M MPaBHI A3bIKA M3JI0XKEHHS: CTHIIMCTHUECKAs HICHTHYHOCTh TEKCTa M3JI0XKEHHS Teker
U3JI0)KEHNUS HE COOTBETCTBYET MPO(ECCHOHAIBHON CTHIINCTHKE U OOIIETIPUHATHIM HOPMaM COBPEMEHHOTO PYCCKOTO
JIUTEPaTypHOTO SA3BIKA; UMEETCs Ooyiee 6 3HAYMTENBHBIX HAPYIICHHH CHHTAKCHYECKNX KOHCTPYKIMM OpHTHHANA. Texkcr

U3JI0KEHUS HE COOTBETCTBYET MPO(eCCHOHANBHOI CTUIHUCTUKE U OOIIEPUHATHIM HOPMaM COBPEMEHHOTO PYCCKOTO
JUTEPATYypPHOTO S3bIKA; UMEETCs 5-6 3HAYMTENbHBIX HApPYIIEHUH CHUHTAaKCHYECKUX KOHCTPYKLUH opuruHama. Tekct
W3JI0KEHUS B IIETIOM COOTBETCTBYET MPO(ECCHOHANBHOM CTHIINCTHKE U YOBIETBOPSACT OOLICTIPUHATEIM HOPMaM
COBPEMEHHOT0 PYCCKOr'0 JIUTEPATYPHOI'O SI3bIKA, HO UMEET 3-4 HapyIICHUS CHHTAKCUYECKUX KOHCTPYKLUI

OpUTUHaa. TexcT U3M0XKeHUsT B LEIOM COOTBETCTBYET MPO(ECCHOHANBHOI CTUINUCTUKE U YIOBIETBOPAET
OOLIECIPHHATEIM HOPMaM COBPEMEHHOT'O PYCCKOTO JINTEPATYPHOTO A3bIKa, IMEET He3HAUUTEIbHbIC HapyIeHus (He Oomnee 2-
X) CHHTaKCHYECKUX KOHCTPYKIHH OpHUTHHANA. TeKeT M3T0KEHUS TTOTHOCTBI0 COOTBETCTBYET MPO(eCCHOHANBHOM
CTUJINCTHUKE; yAOBICTBOPSET OOIMIENPHUHATHIM HOPMaM COBPEMEHHOTO PYCCKOTO JINTEPATypPHOTO SI3BIKA

Bropoe 3amanne onenusaetcs B 40 6amwtos. [lpenonaBarens mpoBepsieT 3HAHHUS TPaMMATHYSCKUX KOHCTPYKITHH,
JIeKCHYecKoro Marepuana. CTyIeHT MOXKET IPOSIBUTH CBOM TBOPUYECKUE CIIOCOOHOCTH MPH BHIMOTHEHUN JAHHOTO 33JaHUS,

4YTO TaKXKC OTMEYACT 11€aaror.

Kpurepuu oneHK COUMHEHUS:

Kpurepuu Omnucanue banel
Pemenre KOMMYHMKAaTUBHOHN 3aaadu 3a7aHue BBIIONHEHO MONHOCTBIO, 1aH Pa3BEPHYTHIN OTBET HA MOCTaBICHHBIN
Bonpoc 4

O0beM BeIcKa3piBanus He Menee 120 cios 4
Opranu3anus TeKcTa Bhicka3blBaHHE MOCTPOCHO JIOTUYHO; €CTh BBEICHUE, OCHOBHAS YacTh U 3aKiroucHue 4

B ocHoBHOI yacTu npuBeAeHsbI 2-3 apryMeHTa MOJATBEPKAAIOe TOUKY 3PEHHUsS aBTOpa COUYMHEHUS 4
CpencTBa JOrMYECKOH CBS3U UCIOJIB30BaHbI IPABHIBLHO 4
Jlexcuka Hcnonb3yemble JIEKCUYECKUE CPENCTBA COOTBETCTBYIOT IIOCTABICHHOM KOMMYHUKATHBHOM 3ajadye. 4

He 6onee Tpéx HerpyObix ommOOK (HEMpaBWIIbHBIN BBIOOP CJIOBA JUIS JAHHOTO CIIOBOCOYETaHUs, YIOTpeOIeHHue




HETIPaBUIIbHOI (hOPMBI CIIOBA U T.IL.). 4
I'pammaruka Hcnomnp3yroTess He0OX0AUMbIE M Pa3HOOOpa3HbIe TPAMMATHUYECKHE CPECTBA PEIICHUS
KOMMYHUKAaTUBHON 3a7a4u 4

He Gosee nByx HerpyOBIX 'paMMaTHYECKHX OIIMOOK (HampHMep, He3HAaHHE MCKIIOYCHUS W3 IPaBHiIa), He

3aTPYAHSIONIUX MOHUMAHHE TEKCTA. 4
Opdorpadus He 6onee nByx opdorpadudeckux OmuodoK. 4

JlexcuKo-rpaMMaTHYECKUi TECT OPUEHTUPOBAH Ha 3HAHUE IPaMMAaTHYECKUX MPaBUII U JIEKCHYECKOTO MaTepraa 1mo
n3ydaemoii Teme. Tperbe 3ananue orieHuBaeTcs B 20 6aywios, 1 0amt 3a KaIblil MPaBUIIBHBIA OTBET TECTa.
[Monmydennas onenka mo 100-0aJIbHOM MIKae ONpeaessieT ONEHKY IO TOCYIapcTBEHHOM mKkae u mkane ESTS:

Cymma 6annoB

no 100-6anpHO HIKane Onenka

no mkane ECTS Onenka

10 TOCYIapCTBEHHOI LIKale

90-100 A OTiaM4HO / 3a4TEHO

80-89 B Xopotio / 3a4TeHo

75-79 C

70-74 D Y I0BIETBOPUTENBHO / 3aUTEHO
60-69 E

35-59 FX HeynoBierBopuTenbHO / HE 3a4TEHO

8. YYHEBHO-METOANYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE JUCIUMIIJIMHBI (MOAY JIST)

8.1. Pexomennyemas aurepatypa

JI3.1

Kykymknna JI. A. Metoamueckue yka3aHns K CAaMOCTOSTENBHOH paboTe 1o nucuumuinHe "MHOCTpaHHBIH 361K
podecCHOHANBHOM HapaBIeHHOCT!" (aHTIIMICKHI S13bIK) [ DIEKTPOHHBIH pecypc] [DIeKTpOoHHBIH pecypc]:aus
o0y4Jaroniuxcst ypoBHs npodeccuoHalbHOro 00pazoBanus "MarucTp' nmo HampasyieHHo noarotosku 10.04.01
"Uudopmanmonnas 6e3omnacHOcTh" Bcex GopMm ooyuenwus. - Jonenk: TOYBIIO "JIOHHTY", 2021. - 1 ¢aiin —
Pexxum noctyma: http://ed.donntu.ru/books/21/m6550.pdf

®omuuenko, A. C. English Grammar for Electrical Engineers [OnekTponHslii pecypc]:yaebHOe mocodue. -
Openbypr: Openbyprckuii rocyaapctBeHHbIl yHuBepeutet, ObC ACB, 2016. - 110 c. — Pesxxum nocrtyna:
https://www.iprbookshop.ru/69882.html

J1.2

domuuenko, A. C. Professional English for Electrical Engineers. Part 1 [QnekrponHsIi pecypc]:yaeOHOE mocoodue.
- Open0Oypr: OperOyprckuii rocynapcTBeHHbIH yHIBepcuTeT, OBC ACB, 2016. - 111 c. — Pesxxum nocryma:
https://www.iprbookshop.ru/78758.html

J12.1

Wnbuunckas, E. I1., Tonmauesa, U. A. Improve your English [Dnextponnslit pecypc]:yueOHoe ocobue mo
aHTJIMHACKOMY s13bIKY. - CapatoB: By3oBckoe oOpazoBanue, 2018. - 85 ¢. — Peskum moctyna:
https://www.iprbookshop.ru/74283.html

JI1.3

Kpyrckas, C. B., CricyeBa, U. I'., benosa, A. A. Everyday English for Technical Students (Heat-Power
Department) [DnexTpoHHBIi pecypc]:yueOHuK. - Camapa: CamMapckuii rocyJapCTBEHHBIH TEXHUIECKUN
yauBepcutet, 96C ACB, 2018. - 172 ¢. — Pexxum noctyna: https://www.iprbookshop.ru/91749. html

8.3. JIunieH3M0HHOE M CBOOOIHO paclpocTpaHsieMoe MPOrpaMMHoe odecriedeHue, B TOM YHCJe 0Te4eCTBEHHOI0

NMpOoMu3BOJACTBA

8.3.1 | nporpammbl Word u Ecxel

8.4. IlepeueHn npodeccuOHAIbLHBIX 023 JaHHBIX M HHPOPMALIMOHHBIX CIPABOYHBIX CHCTEM

8.4.1

OBC IPR SMART

8.4.2

SBC JJOHHTY

9. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOYJIS)

9.1

Aynuropust 2.138 - UwuraneHeiid 3a1 HaydHo-TexHHMUeckoW OHMOTHMOTEKHM — MOMENIEHHE A CaMOCTOSTEIbHOM
pabOThl ¢ BO3MOXKHOCTHIO MOIKIIOUEHUS K cetd "MHTepHer" M oOecredeHHeM [OCTyla B 3JICKTPOHHYIO
nH(pOpMaLMOHHO-00pa30BaTeNIbHYI0  Cpeay opraHu3aiuu : KoMmbloTepHass TeXHHKa C  BO3MOXKHOCTBIO
noAkimtoueHuss kK cetm «VHTepHeT» W o0eclieueHHMEM JIOCTyNla B  OJJIEKTPOHHYIO  HMH(OpPMalHOHHO-
obpazoBatenpHyo cpeny (QUOC JouHTY) u snekrporHO-OmMOmuoreunyro cuctemy (ObC IPR SMART), a
TaKke BO3MOXKHOCTBIO HMHIMBHIYaJbHOTO HEOTPaHMYEHHOro JocTymna obydaronmxces B OBC n DUOC
nocpeactBoM Wi-Fi ¢ mepcoHanbHBIX MOOMIIBHBIX YCTPOMCTB.

9.2

Aymutopust 8.209a - YueOHas mabGopaTopust Ui MPOBEACHHS 3aHATHH CEMHHApPCKOTO THUIA W IPAKTHYECKUX
3aHATHH, TPYIIIIOBBIX U HHANBUIYaJIbHBIX KOHCYIbTAIMH, TEKYIIEro KOHTPOJISI U IPOMEKYTOUHOI aTTecTalnu
: CTOJIBI AYJUTOPHBIE, CTYIIbs AyANTOPHBIC, JOCKA ayIUTOPHAS

9.3

Aymutopust 8.20960 - YueOnas mabopaTopus Ui TMPOBEACHUS 3aHATHH CEMHHAPCKOTO THUMA W MPaKTHYECKUX
3aHSATHH, TPYNIIOBBIX ¥ MHIWBUAYAIBHBIX KOHCYIBTAIIMH, TEKYIIETO KOHTPOJIS M IPOMEXKYTOUYHON aTTeCTAIlN
: CTOJIBI AYJUTOPHBIE, CTYIIbs AyANTOPHBIE, JOCKA ayIUTOPHAS

9.4

Aynuropust 8.212 - KoMmbloTepHBIH KJIacC Uil TIPOBEICHUS 3aHATHH JICKIIMOHHOTO W CEMHHAPCKOTO THUIIA,
NPAKTHYECKUX  3aHATHH, TPYNIIOBBIX W  WHIAMBUIYAJIbHBIX  KOHCYJIBTAUWH, TEKYIIETO KOHTPOIS H

MIPOMEKYTOYHOM aTTECTALIMH : CTOJBI AyJUTOPHBIE, CTYIIbS ayAUTOPHbIC, MHTEPAKTUBHAS JOCKA, HOYTOYKH
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PabGouas nporpamma JUCHHUITIIINHBI «IKOHOMHUYECKOE 000CHOBAaHHE HWHHOBAaIIlMOHHBIX peH.IeHPIﬁ»

pa3paborana B cootBercTBrn ¢ OPI'OC BO: denepanbHBII TOCYIApPCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPT BBICIIECTO
oOpa3oBaHUS - MarucTparypa IO HamIpaBiIeHHWI0 HoATOTOBKH 15.04.06 MexaTtpoHnka ©u poOOTOTEeXHHKA (TIpHKa3
Muno6pnaayku Poccun ot 14.08.2020 1. Ne 1023)

COCTaBJIeHA B COOTBETCTBUM C Y4eOHBIM IUIAHOM [0 HampaBieHHI0 TnoarotoBku 15.04.06 MexarpoHuka u
poboTOTEXHUKA, HampaBieHHOCTh (mpoduib) / croenuanusaims «CHCTEMBI — YIOpPaBICHHS POOOTOTEXHUYECCKUMU
koMIuiekcamu» g 2025 roja npuéma.

1. IIEJIb U 3AJJAYM OCBOEHUSI TMCLIUTILITAHBI (MOLY.JI5T)

Iean: | moxydeHNE TEOPETUIECKIX 3HAHUN M MPAKTHIECKIX HABBIKOB YKOHOMHYECKOTO 00OOCHOBAHMS MIPUHATHS
YIIPaBJIEHUYECKUX PEUICHNH Ha OOBIYHBIX NPEANPUATUAX M MPEATIPUATHAX, BHEAPSIONINX HOBBIC TEXHOJIOTHU H
MpOYHe NHHOBAINH

3agaum:

1.1 | uccnenoBaHue 3aKOHOMEPHOCTEH NHBECTULIMOHHBIX 1 HHHOBALIMOHHBIX IIPOLIECCOB Ha MIPEAIPUATHSAX,
IpuoOpeTeHne yMEHUH UCTIONB30BaTh 3TH 3aKOHOMEPHOCTHU B IIPAKTHUKE OCYIIECTBICHUSI HHBECTUI[HOHHON U
MHHOBAllMOHHOH JIEATENFHOCTH CyOBEKTOB XO35HCTBOBaHNS;

1.2 | 3aKkperureHre KOMITIeKca YKOHOMHYECKNX 3HAHUH ¥ yCBOSHHE 0a30BBIX MPHHIIUIIOB TEOPUH U MTPAKTHKA
9KOHOMHYECKOT0 00OCHOBAHYS IPUHATHS YIPABICHISCKUX PEIICHUH Ha MPEAIPUATHSAX B YCIOBHAX
MHHOBAallMOHHOI'O Pa3BUTHs YKOHOMHUKHU.

2. MECTO JUCHHUIIJIMHBI (MOAYJISAA) B CTPYKTYPE OBPA3SOBATEJIBHOU ITPOI'PAMMBbI

2.1 | JucuumimHa oTHOCUTCS K 00s13aTenbHOM yacty biioka 1 ucuuninuasl (MOayin) yaeOHOro IiaHa.

2.2 | CB13b ¢ MpeANIeCTBYIHMH TUCIUILTHHAME (MOYISIMU):

2.2.1 | Merononorus ¥ METObl HayYHbIX HCCIEI0BAHUI

2.3 | Aucuuniauebl (Moayan), npaktuku u 'UA, 17151 KoTOpPBIX 0CBOeHME JAHHOW AUCUUIIIMHBI (MOIYJI5)
He00X0IMMO KaK NpellecTBYIoIee:

2.3.1 | BemmonHeHue, MOATOTOBKA K MPOLEAYPE 3AIUTHI U 3aIIUTa BBITYCKHOH KBaMN(HUKAIOHHONW paboTh

2.3.2 | Hayuno-uccienoBatensckas pabora

2.3.3 | Ilpou3BoACTBEHHASI IPAKTHKA

3. IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA JUCIUIIVIMHBI (MOZY JISA)

YK-2 : CniocoOeH yrmpaBsaTh MPOSKTOM Ha BCEX ATAIlaX €ro KU3HEHHOTO IIUKIIA

VK-2.1 : BEIIONHAET OICHKY SKOHOMUYECKOH 3 (PEeKTHBHOCTH IPOSKTA C YIETOM OPTraHU3aIIMOHHBIX METOIOB,
MIPUHINIIOB ¥ MHCTPYMEHTOB, HCIOIB3yEeMBIX B ITPOEKTHOH paboTe pH yIpaBiIeHUH NPOSKTAMH Ha BCEX 3Tarax ero
HU3HEHHOTO IIUKIIA, B IEPBYIO OUepe b TP SIKOHOMUYECKOM 000CHOBAaHUU WHHOBALMOHHBIX PELICHUH

YK-3 : CrocobeH opraHI30BBIBaTh U PYKOBOANTE pab0TOH KOMAaHABI, BEIPAaOaThIBast KOMaHHYIO CTPATETHIO JUIS
JIOCTIDKECHHS IIOCTABJICHHOM LeIH

VK-3.1 : BrageeT HaBBIKaMH OpTaHU3AIMN U PyKOBOJACTBA pabOTOH KOMAH/BI IO SKOHOMUYECKOMY OOOCHOBAHHUIO 9TAlIOB
HMHHOBAILMOHHOTO MIPOEKTa MPH BBIPAOOTKE KOMAHIHON CTPAaTErHu JOCTHXKEHH LeTH (GYHKIIMOHUPOBAHUS NIPEATIPUATHS

OIIK-3 : Cnoco0eH ocyImecTBIATh IPO(eCCHOHANBHYIO AESTENBHOCTD C YI€TOM YKOHOMHYECKUX, SKOJIOTHYECKHX,
COLIMAJIbHBIX M IPYT'UX OrpaHUYCHUIT Ha BCEX 3Tanax )KU3HEHHOTO YPOBHS;

OIIK-3.1 : Beibupaer Haubosee 3¢ (eKTUBHBIIH CIOCO0 PEeLICHUS 3a1a4, YIUThIBas NCHCTBYIOLINE HOPMbI U IMCEOLIHECS
YCIIOBHSI, PECYPCHI ¥ OTPaHHYCHHS

OIIK-7 : Cnocoben paSpa6aTbIBaTB COBPEMECHHBIC 3KOJIOTHYHBIC U 0e30IacHbIe METOABI pallMOHAJIBHOTO UCITIOJIb30BaHUA
CBIPBECBLIX U DHCPICTUYCCKUX PECYPCOB B MAIIMHOCTPOCHUH

OIIK-7.1 : [Ipon3BoauT BEIOOP 00OPYAOBAHUS U €r0 peKHMa (PyHKIIMOHUPOBAHUS ISl 00SCIICUCHUS ONTUMAIBHOTO
MOTPEOIEHNS CHIPBEBBIX M YHEPTETHUECKNX PECYPCOB

OIIK-8 : CiocoOeH onTHMHU3HPOBATh 3aTPaThl Ha 00ecIieueHNe eI TeTFHOCTH IPOU3BOJICTBEHHBIX MOJIpa3/Ie/ICHHH];

OIIK-8.1 : OuenuBaet 3¢)(HeKTUBHOCTD UCTIONIB30BaHUs (POHJOB Ha MPEANPUSTHH, UCTIONIB3YEeT IPUHIIMIIEI U METOBI
IUIAaHUPOBAHUSI, MEPONIPHATHH MO ONTHMH3ALMHU 3aTPAT

OIIK-12 : Cnioco0OeH opraHn30BbIBaTh MOHTaX, HaJaIKy, HACTPOUKY U cJjauy B OKCIUTyaTaLlMIO OMBITHBIX 00pa3LoB
MEXaTPOHHBIX H POOOTOTEXHUICCKUX CUCTEM, UX MOJICUCTEM M OTACIBHBIX MOIYJICH;

OIIK-12.1 : Pa3pabateiBacT mporpaMMy UCIIBITAHUH MEXAaTPOHHOTO IIH POOOTOTEXHUIECKOTO YCTPOHCTBA, TPOBOIUT
OTJIAJKY YIPABISIONINX TPOTPAMM MEXATPOHHBIX U POOOTOTEXHUIECKUX YCTPOUCTB

B pe3yabTaTe 0cBOCHHMS IMCHUILTHHBI (MO1YJIs1) 00y4YalOIIUIiCA J0JKeH

| 31 | 3HaTh:




3.1.1 | opraHM3aIIIOHHBIC U TEXHOJIOTUYECKHE METOABI, IIPUHIIUITEI B HHCTPYMEHTSI, HCIOIb3yeMbIe B IIPOEKTHOH paboTe

000CHOBaHUU HMHHOBAIIMOHHBIX peI]_IeHI/If/‘I;

IIpU YIIpaBJICHUH IMPOCKTAMH Ha BCEX 3Talax €ro XM3HCHHOI'0 IUKJIa, B IICPBYIO OYCPECAb IIPU SKOHOMHUYECKOM

3.1.2 POJIb THHOBAIITMOHHBIX 1 HHBECTUITMOHHBIX ITPOECCOB B BOCIIPON3BEACHNN O6HIGCTBCHHOFO IMPOAYKTa IpU

BEIPa0OTKE KOMaHJHOH CTPATErHy JOCTIKEHUS e (QyHKIMOHHPOBAHUS PEAIPHATHS

3.2 | YMeTh:

3.2.1 | BBIIONHATH OLIEHKY SKOHOMHUYECKOH 3()(HEKTHBHOCTH IPOEKTa

3.3 |Baagern:

3.3.1 | HaBBIKAMH OpraHmu3alu 1 pyKoBOJCTBa pa60T0171 KOMaHZIBbI 110 9dKOHOMHUYCCKOMY 000CHOBaHHIO STAIOB

HMHHOBAITUOHHOT'O ITPOCKTA

4. OBBbEM JMCHHUIIVIMHBI (MOAY JIs1), BUABI TPOMEXYTOYHOI'O KOHTPOJIA

4.1 Pacnpeneneﬂue YacoB, OTBCACHHBIX HA U3YyYCHHEC TUCITUIIJIMHBI IO BUIAM 3aHATHI U ceMecTpam

Cemectp
(<Kypc>.<Cemectp 2(1.2)
Ha Kypee>) HUroro
Henens 16
Bun 3anstuit vIl PII vIl PII
Jlexmun 32 32 32 32
KontakrHas 2 2 2 2
pabota
(KOHCYNbTalNU U
KOHTPOJIb)
Uroro ayn. 32 32 32 32
KonrakrHas 34 34 34 34
pabota
Cam. pabota 34 34 34 34
Yacel Ha 4 4 4 4
KOHTPOJTb
Htoro 72 72 72 72
4.2. Buabl KOHTpOJIS
3a4€T 2 ceM.

4.3. Hanu4uue KypcoBOro npoexra (padorsl)

KypcoBoii mpoekT (paboTa) yaeOHBIM IIJIAHOM HE TIPETYCMOTPEH.

5. CTPYKTYPA 1 COAEPKAHUE TUCOUILINHBI (MOLYJIST)

- E B E E‘ g Huaukaropst
g = g = HaunmeHoBaHMe pa3eioB U TeM g 2 nocruxenusi | Jlureparypa
3 8 3 =x KOMIeTeHIuii
Paznes 1. Heau u ocodeHHOCTH (PYHKIIMOHUPOBAHUS
NpeANPUSTHS B COBPEMEHHBIX YCJIOBUSAX X035iCTBOBAHMS
1.1 Jlex | Ilenu u ocobeHHOCTH (HYHKIIMOHUPOBAHUS MPEATPUATHS B 2 4 VK-3.1 OIIK- | JI1.1JI12.1
COBPEMEHHBIX YCIOBUSX X03sHCTBOBaHMA. CYIIHOCTD U 7.1 OIIK-8.1 | JI2.2 JI2.10
0COOCHHOCTH MPENPUATHS KaK CyObhEeKTa X03sICTBOBAHUSI. JI2.11 JI3.1
OCHOBHBIE IIeH (QYHKITHOHAPOBAHUS MPEATIPUATHS B COBPEMEHHBIX JI3.231 32
YCIOBUSAX X03sHCTBOBaHHA. CIOCOOBI MAKCHMHU3AIIH
9KOHOMMYECKHX PE3YNbTATOB JIESTEIbHOCTU MPEAPUATHIHA.
Joctmkenne connansHOTo 3 dekta oT PyHKIHMOHUPOBAHHS
TPEATpUATHS. DKOJIOTHIeCKHH 3 dexT oT GpyHKIMOHNPOBAHNS
MPEANPUATHS B YCIOBUSAX PHIHOYHOMN CpEIbL.
1.2 Cp |M3yueHune JEKIUOHHOTO MaTepHaia 2 3 VK-3.1 OIIK- | JI1.1JI2.1
7.1 OIIK-8.1 [ JI2.2 JI2.10
JI2.11 J13.1
J13.231 32
Pa3zzen 2. Pojib MHHOBAMOHHBIX U HHBECTHIIHOHHBIX
NPOLECCOB B BOCIIPOU3BeAeHUH 001eCTBEHHOI0 NPOIYKTa




2.1 Jlex | Ponib MHHOBAIMOHHBIX U HMHBECTHIIMOHHBIX MPOIIECCOB B VK-3.1 OIIK-| JI1.1J12.4
BOCIIPOU3BEJICHUH 00IIECTBEHHOTO MpoaykTa. CyIIHOCTb 3.1 JI2.6 J13.1
BOCITPOHM3BOJICTBA OOIIECTBEHHOTO IpoayKTa. CTamun J3.2
KpYyroob0opoTa Kamnurajia B BOCIPOHU3BOACTBE OOIIECTBEHHOTO
npoaykra. TpaHcopmalus KanuTajia B HHBECTUIIHOHHOM U
HMHHOBALMIOHHOM IIpoLeCcCe

2.2 Cp |H3yueHue JEKIIMOHHOTO MaTepHaa VK-3.1 OIIK- | JI1.1J12.4

3.1 J12.6 JI3.1
J3.2
Pa3znen 3. UHHOBaMOHHbIE MPOLECCHI

3.1 | Jlex |HuHOBanmoOHHBIE Mpoiecchl. CYIHOCTh 3KOHOMHUYECKOI KaTeropuu VYK-3.1 OIIK- | JI1.1J12.3
«UHHOBaLUs». VlcTopust pa3BUTHS HHHOBAIMI B HAYKE U TEXHUKE. 12.1 J12.4 J13.1
Knaccuueckue tunsl u3meHeHni. VIcTOUHMKH MTHHOBAIIMOHHBIX JI3.2
uaei. CymHOCTh SKOHOMHYECKOH KaTerOpul « IHHOBAIIMOHHBIN
nporeccy. MakTopsl, BIUSIOIIME Ha Pa3BUTHE HHHOBAILIMOHHBIX
riporieccoB. JKW3HEHHBIHN UK HOBILECTBA.

3.2 Cp |H3yueHue JEKIIMOHHOTO MaTepHaa VK-3.1 OIIK- | JI1.1J12.3

12.1 J12.4J13.1
J3.2
Pazznen 4. CymiHocTh HHBECTHLMIA, IPUPOIA M MCTOYHUKH
NOBbILICHUS UX 3P dekTUBHOCTH

4.1 Jlex | CymHOCTh MHBECTHITUH, IPUPO/Ia U KCTOYHUKH TIOBBIIICHUS X VK-2.1 OIIK- | JI1.1J12.6
s¢pdexTrnBHOCTH. CYITHOCTh YKOHOMUYECKOH KaTeTOpHH 3.1 OIIK-12.1 | JI2.9 JI2.12
«uHBeCTHLIU». OCHOBHBIC ACTIEKThl MHBECTUIIMOHHOTO ITpOIecca. JI3.1 JI3.2
OO0bekThl nHBeCTHPOBaHUS. CyObhEeKTHl HHBECTHIIMOHHOM
nesirenbHOCTH. CymHOCTE opMupoBaHUS 3D (PEKTHBHOCTH
UHBECTHUIUH.

4.2 Cp |M3yueHue JEKIUOHHOTO MaTepHaia VK-2.1 OIIK- | JI1.1J12.6

3.1 OIIK-12.1 | JI2.9 JI2.12
JI3.1 J13.2
Pazges 5. YyacTHUKY HHBECTHIIMOHHOTO Mpolecca

5.1 | Jlex |VYyacTHHKM MHBECTHIIMOHHOTO TIporiecca. Bupl VK-3.1 OIIK- | JI1.1JI2.6
KallUTaJI0BKIaJYUKOB B COBPEMEHHBIX YCIOBUAX X0O3HUCTBOBAHMUS. 3.1 JI2.7 J12.9
Knaccugukariys HHBECTOPOB B PHIHOYHOM SIKOHOMHUKE: 110 JI2.12 JI3.1
OpTaHM3aIlOHHO-TIPaBOBOH (opme, To hopme cOOCTBEHHOCTH J3.2
KamuTasia, B 3aBUCUMOCTH OT MECTa MPOKUBAHUS M PETUCTPALINH, IO
OTHOLIEHHUIO K PUCKaM, IO HANPaBJIECHHIO OCHOBHOM JIEATEIBHOCTH,

110 XapakTepy LeseH.
5.2 Cp |H3yueHue JEKIIMOHHOTO MaTepHaa VK-3.1 OIIK- | JI1.1JI2.6
3.1 J12.7 J12.9
JI2.12 J13.1
J3.2
Paznen 6. Kitaccuukxauus mHBecTHIM

6.1 | Jlex |Knaccudukaryst nHBeCTUIMHA. [I[pU3HAKH, KPUTSPUH U BUJIBI VK-3.1 OIIK- | JI1.1JI2.6
WHBECTHINH. Paznenenus nHBecTHINH 10 popMaM Ha BaJIOBBIC U 7.1 JI2.7 J12.9
gucTeie. Knmaccudukarms peansHeix nHBecTHINNA. Kimaccudukarms J12.12 J13.1
(uHaHCOBBIX MHBeCTUINH. Kiaccudukaius HHBECTUIHH 10 JI3.2
TIEpUOTy HHBECTHPOBAHUS M TIPOUYHUE KiacCU(DUKAIH

6.2 Cp |H3yueHue JEKIIMOHHOTO MaTepHaja VK-3.1 OIIK- | JI1.1J12.4

7.1 J12.6 J12.7
JI2.12 J13.1
J3.2
Paznes 7. Cxema HHBECTHIIMOHHOTO MpoIlecca

7.1 | Jlex | Cxema HHBECTHUIIMOHHOTO Mpoliecca. IHBECTHIIMOHHBIN TIEPHOI. VK-2.1 OIIK- | JI1.1JI2.6
IepBoHauambHEIE 3aTPATH (PACXO/BI HA TPHOOPETEHHE 3.1 OIIK-8.1 | JI2.7 JI2.9
MHBECTUIIMOHHOTO 00BbeKTa). TeKyIune pacxoIpl U TEKYIINE TOXO b J12.12 JI3.1
10 UHBECTULIMHU. J[0XO OT TMKBUIALMH UHBECTULIMOHHOTO MIPOEKTA. J3.2
dopMupoBaHUE YUCTON PUOBLTH W aMOPTU3AIMH TI0 TIPOCKTY KaK
OCHOBHBIX PE3YJbTaTHBHBIX XapaKTEPUCTHK, OOPA3yIOIINX YHCTHIC
JIeHEe>KHbIE TIOTOKH. be3yOBITOYHOCT MHBECTHLINH.

7.2 Cp | 3yueHwue JIEKIIMOHHOTO MaTepraa VK-2.1 OIIK- | JI1.1J12.6

3.1 OIIK-8.1 | JI2.7 JI2.9
JI2.12 J13.1

J3.2




7.3 Cp | BbInonHEHUE KOHTPOJIBHOTO 3aIaHUS VK-2.1 OIIK- | JI1.1JI2.6
3.1 OIIK-8.1 | JI2.7 JI2.9
J12.12 J13.1
J3.2
Pazges 8. ®unancoBo-MaTeMaTHUYeCKHii annmapat
AUHAMHMYECKHX METO/I0B OLeHKH IKOHOMMYeCKOM
3¢ dexTHBHOCTH
8.1 | Jlex | duHaHCOBO-MaTeMaTHYECKUH ammapaT AMHAMHYECKUX METOJIOB VK-2.1 OIIK- | JI1.1JI2.5
OIIEHKU dKOHOMHUYecKo dddextuBHOCTH. Hauncienne mporeHToB 3.1 OIIK-7.1 | JI2.8 JI2.9
Ha CETOAHALIHME IIATEeXH U ONpeeTIeHNe KOHEUHOH CTOMMOCTH OIIK-8.1 JI3.1 JI3.2
KaluTasia, 5KBUBAJICHTHON HayalbHOMY Iatexy. OnpeneneHue B
HavaJie IUIAHOBOT'O TOPHU30HTA TUIATeXa, SKBUBAJICHTHOTO
3aJJaHHOMY KOHEYHOMY II1aTexy. OnpeneneHue B Hauaie
ITAHOBOT'O TOPU30HTA ILIATEXKa, SKBUBAIEHTHOTO 3aJaHHOMY DSy
paBHOMEPHBIX I1aTexed. OnpeieeHue B KOHIIE IIIaHOBOI'0
TOPHU30HTA TIATe’ka, YKBUBAIIEHTHOTO 3aJAHHOMY DSy
PaBHOMEPHBIX IUIaTEXKEN
8.2 Cp | 3yueHwue JIEKIIMOHHOTO MaTepraa VK-2.1 OIIK- | JI1.1JI2.5
3.1 OIIK-7.1 | JI2.8 JI2.9
OIIK-8.1 JI3.1 J13.2
8.3 Cp | BbimonHEHUE KOHTPOJIBHOTO 3aIaHUS VK-2.1 OIIK- | JI1.1J12.5
3.1 OIIK-7.1 | JI2.8 JI2.9
OIIK-8.1 JI3.1 J13.2
Pazpnen 9. Knaccudunxanus MeToqoB oneHkH 3PPeKTHBHOCTH
MHBECTHIHUI
9.1 | Jlex |Knaccudukaiys MeTo10B OLEHKU (P PEKTUBHOCTH HHBECTULIUH. YK-2.1 OIIK- | JI1.1JI2.5
[Ipu3Haku, KpuTepuu U BUIBI MHBECTHIIMN. Paznenenus 3.1 OIIK-7.1 J12.8 JI3.1
WHBECTUIHH 10 (hopMaM Ha BaJOBbIe U yucThie. Kitaccudukanus OIIK-8.1 JI3.2
peanbHbIX HHBecTUIMA. Kitaccudukanus GuHaHCOBBIX HHBECTHIINH.
Knaccugukanys nHBECTUIHN IO TIEPHOALY HHBECTUPOBAHUS U
MpOYHe KIACCUPHUKAIIH
9.2 Cp |H3yueHue JEKIIMOHHOTO MaTepHaja VK-2.1 OIIK- | JI1.1JI2.5
3.1 OIIK-7.1 | JI2.8 JI3.1
OIIK-8.1 J3.2
9.3 Cp | BbInonHeHUE KOHTPOIBHOTO 3aIaHUS VK-2.1 OIIK- | JI1.1JI2.5
3.1 OIIK-7.1 | JI2.8JI3.1
OIIK-8.1 J3.2
Paznen 10. MeToa 4yucToi JMCKOHTHPOBAHHOM CTOUMOCTH
10.1 | Jlex |MeTox uncToif TUCKOHTHPOBAHHONW cTonMOCTH. CyIIHOCTD VK-2.1 OIIK- | JI1.1JI2.5
9KOHOMMYECKOH KaTETOPUU «UUCTasd AUCKOHTUPOBAHHAS 3.1 OIIK-7.1 | JI2.8 JI2.9
CcTOMMOCTBY. Kputepuii MeTo1a YMCcTOM TUCKOHTUPOBAHHOMN OIIK-8.1 JI2.12 JI3.1
CTOMMOCTH. [3MeHeHNe TNCKOHTHPOBAHHON CTOMMOCTH KaruTana J3.2
MIPU U3MEHEHUH MIPOIIEHTHON CTAaBKU TUCKOHTHPOBAHUSI.
OnpeneneHyue YUCTON JUCKOHTUPOBAHHON CTOMMOCTH IIPH
HEPaBHOMEPHBIX M PABHOMEPHBIX TEKYLLUX IUIaTEeXKax
10.2 [ Cp |H3ydyeHue JEKIMOHHOTO MaTepHaja VK-2.1 OIIK- | JI1.1JI2.5
3.1 OIIK-7.1 | JI2.8 JI2.9
OIIK-8.1 JI2.12 J13.1
J3.2
10.3 | Cp |BsInonHEeHHE KOHTPOJIBHOTO 3aIaHUS YK-2.1 OIIK- | JI1.1JI2.5
3.1 OIIK-7.1 | JI2.8 JI2.9
OIIK-8.1 JI2.12 J13.1
J3.2
Paznen 11. MeToa BHyTpeHHeH PeHTHI
11.1 | Jlex |[Merton BHyTpeHHEH peHThI. CYIIIHOCTH SKOHOMHUYECKON KaTeropuu VK-2.1 OIIK- | JI1.1J12.5
«BHYTpEHH:A peHTay. Kpurepuil MeTona BHyTpEHHEN PEHTHI. 3.1 OIIK-7.1 | JI2.7 JI2.8
3aBUCHMOCTD YUCTOH AUCKOHTUPOBAHHOW CTOMMOCTHU OT OIIK-8.1 J12.9 J12.12
YCTaHOBIIEHHOT'O YPOBHS 10X0HOCTH. DOpMUpPOBaHKE POLIEHTHOM JI3.1 JI3.2
CTaBKH JUCKOHTUpOBaHUs. DopMupoBaHre BHYTPEHHEH
IIPOLIEHTHOH CTaBKH 110 npoekTy. Onpenenenue s¢pdexTnBHOCTH
MHBECTUIIMOHHOTO MPOEKTa METOI0OM BHYTPEHHEW PEHTEHI.
11.2 | Cp |M3ydeHue NEKUMOHHOTO MaTepraa VK-2.1 OIIK- | JI1.1J12.5
3.1 OIIK-7.1 | JI2.7 JI2.8
OIIK-8.1 J12.9 J12.12

JI3.1 JI3.2




11.3 Cp | BbInonHEHUE KOHTPOJIBHOTO 3aIaHUS VYK-2.1 OIIK- | JI1.1JI2.5
3.1 OIIK-7.1 | JI2.7 JI2.8
OIIK-8.1 J12.9 J12.12
JI3.1 J13.2
11.4 | KPKK | KoHCyabTaIMK 11O TEMaM AUCIUIUTAHB YK-2.1 VK- | JI1.1J12.1
3.1 OIIK-3.1 | JI2.2 JI2.3
OIIK-7.1 J12.4 J12.5
OIIK-8.1 J12.6 J12.7
OIIK-12.1 JI2.8 J12.9

JI12.10

J12.11
J12.12 J13.1
J13.231 32

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MU
B xo071e 00y4eHns NpUMEHSIOTCS Clieylolue 00pa3oBaTeIbHbIe TEXHOIOTHH:

6.1 [ JIexmusa SIBisieTcss OCHOBHBIM BHJIOM YUEOHBIX 3aHSTHH, COCTABISET OCHOBY TEOPETHUCCKON ITOATOTOBKH

oOygaroruxcsi. Llenn JeKIMOHHBIX 3aHSATHHA: NaTh CHCTEMAaTH3MPOBAHHBIC HAy4YHBIC 3HAHUS TI0
TUCHHIUIMHE, AaKIIEeHTHPOBATh BHHMAaHHE Ha Hauboyiee CIIOKHBIX BOINPOCaX JUCHUIUINHEL
CTUMYJIUPOBaTh AKTUBHYIO II03HABATENbHYIO [ESTEIILHOCTh OOY4YaloOIIUXCs, CIOCOOCTBOBATH
(hopMHpPOBaHUIO MX TBOPUECKOTO MBIIIIJICHUS.

6.2 | Koncynpranust | SIBisiercs ogHoit u3 (GopM pyKOBOACTBA y4eOHOW paboOTOil 0Oydaromuxcsi M OKa3aHHs UM
MOMOIIM B CAaMOCTOATEIFHOM H3Y4YE€HHH MaTepHaja IUCLHUIUIMHBI, B JIMKBUAAIUN HMEIOIIUXCS
mpoOesoB B 3HAHMAX, 3aJ0/DKEHHOCTEM MO TEKYIIMM 3aHATUSAM, B IOJTOTOBKE NHCHBMEHHBIX
pabot (nmpoektoB). KoHCynmbTanuss NMpOBOJSTCS IperoJaBaTeieM, BEAYIIMM 3aHATUS B y4eOHOM
Tpymmne, HaydHbIM PYKOBOAMTENIEM M MOXKET HOCUTh KaK WHIUBUAYAJbHBIM, Tak M TPYyIHNOBOI

XapakTep.

6.3 | Camocrositens | HampaBinena Ha yriyOsieHHE M 3aKkpeIUICHHE 3HAHWH, MOJIYYCHHBIX Ha JIGKOUAX M JPYTUX
Hast paboTa 3aHATUSX, BBIPAOOTKY HAaBBIKOB  CaMOCTOSITEIBHOIO  aKTUBHOTO  NPHOOPETEHHS  HOBBIX,
O0YJaIOIIUXCA | JOMOJHUTENBHBIX 3HAHHUMN, MOATOTOBKY K MPEACTOSIIMM YIeOHBIM 3aHSTHSIM U IIPOMEKYTOUHOMY

KOHTPOJIIO.

7. POHJ OHEHOYHbBIX CPEJICTB

7.1. KOHTpOJ’Il)Hl)Ie BOIIPOCHI VISl MIPOBEACHUA TEKYLIEI0 KOHTPOJIA YCIIEBAEMOCTHU

Pazgen 1. Llean 1 ocoGeHHOCTH (QYHKITHOHUPOBAHUS MIPEALIPUSTHS B COBPEMECHHBIX YCIOBHUSIX XO3AHCTBOBAHHS

1. B ueM 3aKioyaeTcs CyIIHOCTb NPEANPHUATHS KaK CyObeKTa PHIHOYHON SKOHOMUKU?

2. Kakue ocHOBHbIE 1M (QYHKIIHOHUPOBAHUS MPEANPUTHS B COBPEMEHHBIX YCIIOBUSX X035HCTBOBAHUS?

3. HazoBuTe CIOCOOBI MAKCHMM3AIIMN SKOHOMUYECKHUX PE3yIbTaTOB ACATEIBHOCTH PEIPHSTHH.

4. Kak obecnieunBaeTcst JOCTIKEHHE COLUATBHOTO 3(dexTa OT HyHKIMOHUPOBAHUS IPEAIPHATHS?

5. Kak nocruraercst skosornaeckuii 3pGext ot QyHKIMOHNPOBaHUS NPEIIPUSITHS B YCIOBUSIX PHIHOYHOMN CpeJibl?
Pazzmen 2. Ponb MHHOBAIIMOHHBIX ¥ MHBECTUIIMOHHBIX MIPOIIECCOB B BOCIIPOM3BEICHUH OOIIECTBEHHOTO MPOAYKTA

1. B ueM cyniHOCTB BOCIIPOHM3BOJICTBA OOIIECTBEHHOTO POYKTa B YCIOBUSAX PHIHOYHON SKOHOMUKH?

2. [lepeuncnute cTaguu KPyrood0poTa KanuTaia B BOCIPOU3BOACTBE OOIECTBEHHOTO MPOAYKTa?

3. Kak nHBECTHIIMHM BIUSIOT HA pa3Mep NOCTOSIHHBIX U IEPEMEHHBIX 3aTpaT IpenpUsITUs?

4. B geMm 3aKkmo9aloTcs 0COOCHHOCTH TpaHC(OPMAINH KalnuTala B HHBECTHIIMOHHOM M HHHOBAIIHOHHOM TIporiecce?
5. B 9eMm cymHOCTh pa3IUYHBIX COOTHOIICHHH 00BEMOB OTPEOICHNS I HAKOIIJICHHUS KaluTaja, ¥ K KAaKUM pe3yabTaTaM OHU
MIPUBOJISAT?

Paznen 3. IHHOBalMOHHBIE TPOLIECCHI

1. Packpoiite CymHOCTh SKOHOMUYECKOW KaTErOPHH «MTHHOBALIMS.

2. O6pucyiite KIaccHuecKue THITBI u3MeHenuit o M. IllymneTepy u faiiTe OEHKyY HX BIMAHHS HA NPEANPHATHS 1
0OILECTBO B LIEJIOM.

3. Kakwe cyImecTByOT HCTOYHUKH HHHOBAIMOHHBIX HACH?

4. PackpoiTe CyIHOCTh SKOHOMHYECKON KaTErOpUU « IHHOBALIMOHHBIN IIPOLIECCH.

5. Beienute (GakTopsl, NPensTCTBYIOLUINE HHHOBALIMOHHO JeATeIbHOCTH, OLIEHUTE CTETICHb UX BIUSHUS Ha MPEANPUITUS U
00111eCTBO.

6. Brigennte (axkTophl, CIIocOOCTBYIOIINE HHHOBAIIOHHON IESATENEHOCTH, OLICHUTE CTEIICHb MX BIIMSHHS HA TIPEIIPHATHI U
0011eCcTBO.

7. Onummure cnenuuKy >KH3HEHHOTO 1IUKJIa HOBLIECTBA.

Pa3nen 4. CymHOCTs HHBECTHLIUH, TPUPOAA M ICTOYHUKH ITOBBIIICHUS UX 3()(HEKTHBHOCTH

1. Packpoiite CyIHOCTh SKOHOMUYECKOW KaTETOPUH «MHBECTULIUS.

2. OxapaxTepu3yiTe OCHOBHBIE aCIIEKThl HHBECTHI[HOHHOTO TIPOIIECca.

3. Packpoiite cymHOCT 00BEKTOB HHBECTHPOBAHHUS B COBPEMEHHBIX YCIOBHAX XO3HCTBOBAHHUS.

4. PackpoiiTe CyImHOCTh CyOBhEKTOB HHBECTHIIMOHHOM AEATEIHHOCTH B PHIHOYHON SKOHOMHKE.

5. OxapakTepu3yiTe CyIIHOCTb (HOPMUPOBAHUS Y (PEKTHBHOCTH HHBECTUIIHH.

Paznen 5. YyacTHMKM MHBECTHLIMOHHOTO IpoIiecca




1. HazoBuTe BUIBI KAUTATOBKJIAAINKOB B COBPEMEHHBIX YCIOBHAX X035 CTBOBAHUSI.

2. Packpoiite 0coOeHHOCTH KIacCu(pUINPOBAHIS HHBECTOPOB B PHIHOYHON SKOHOMHKE MO OpPraHU3alnOHHO-IIPaBOBOM
dbopme.

3. Kak pa3nu4aroTcs HHBECTOPHI B 3aBUCHMOCTH OT ()OPMBI COOCTBEHHOCTH KaITUTaIa.

4. B yem oTiIMYKe HAIMOHAJBHBIX U HHOCTPAHHBIX HHBECTOPOB.

5. Kak ¢axtops! prcka BIHSAIOT Ha MOBEACHHE KOHCEPBATHBHBIX, YMEPEHHO arPECCHBHBIX U arpECCUBHBIX HHBECTOPOB.
6. Kak pa3nuuaroTcs HHBECTOPBI 110 HAIIPABICHUIO OCHOBHOM JESATENBHOCTH, a TAKXKE 10 XapaKTepy Leseh.

Paznen 6. Kinaccudukanus nHBECTHIIMN

1. Belienute OCHOBHbIE TPU3HAKU U KPUTEPUU 110 KOTOPBIM HHBECTULIMH JESATCSA Ha OTJAEIbHBIC BUIBL.

2. B yeM BaKHOCTH M OCOOCHHOCTH pa3IeNICHNs] HHBECTHIHNI 10 popMaM Ha BaJIOBBIE M YHCTHIE?

3. Packpoiite CyIHOCTh pealbHbIX HHBECTHIIMH.

4. Packpoiite 0cOO€HHOCTH (PHAHCOBBIX HHBECTHLINH.

5. IlpuBenTe KIIaCCU(HUKAIIIIO HHBECTUIIMH 110 IEPHO/TY OCYIICCTBICHNS HHBECTHIIMOHHOTO IPOCKTA.

Pazgen 7. Cxema MHBECTHIIMOHHOTO IpoIIecca

1. BrigenuTe OCHOBHBIE 3JIEMEHTHI CXEMbl HHBECTUIIMOHHOTO IIPOEKTA.

2. PackpoiiTe 0CHOBHBIE XapaKTEPUCTUKHU, ONPEACIISIOIME TPOAOKUTEIBHOCTE HHBECTULIMOHHOTO IEPUOIA.

3. B gyem ocobeHHOCTH (hopMHUPOBaHNS ITepPBOHAYAIBHEIE 3aTPAT IT0 MPOEKTY (PacXomoB Ha MpHoOpeTeHHe
HWHBECTHUITMOHHOTO 00beKTa)?

4. Packpoiite 0coOeHHOCTH (POPMHUPOBAHUS TEKYIIMX PACXOAOB U TEKYILUX JOXOJIOB 110 HHBECTUIUH.

5. Kak oOpasyercs 10X0[] OT JIMKBHJAIUH HHBECTAIIMOHHOTO ITPOEKTa?

6. OnmumuTe KakuM 00pa3oM Ha OCHOBAHUH UCXOAHBIX XapaKTEPHCTHK OCYIIECTBIETCS (YOPMHUPOBAHNE YHCTOH IPHOBLIN U
aMOPTH3AIIH 110 IPOEKTY KaK OCHOBHBIX PEe3yIbTaTUBHBIX XapaKTEPUCTUK, OOPa3YIONINX YHCTHIE JEHEKHbIE TOTOKH?
7. Packpoiite cnenuduky onpenesneHus pamepa 0e3yObITOYHOCTh HHBECTHIIHH.

Paznen 8. duHAaHCOBO-MaTEeMaTHUECKHH alIapaT TMHAMHYECKIX METOIOB OLIEHKH YKOHOMHUYECKOH 3((EKTHBHOCTH

1. Hauncnenue npoueHToB Ha CEroHAIIHNE TUIATEXH U ONpeiesieHNe KOHEYHONH CTOMMOCTH KaluTaja, SKBUBAJIEHTHON
HayvalbHOMY TUIATEXKYy.

2. OnpenesneHue B Hayajle IUIAaHOBOI'O TOPU30HTA IUIATEXKa, SKBUBAJICHTHOIO 3aJaHHOMY KOHEUHOMY IIJIaTeXYy.

3. OnpeneneHue B Hayaje IUIAHOBOT'O TOPU30HTA IUIATEXKa, SKBUBAJIIEHTHOI'O 3aJJAHHOMY Py PABHOMEPHBIX IIIATEXKEH.
4. Onpenenenue B KOHIIE IIIAHOBOTO TOPU30HTA IIJIAaTeKa, IKBUBAICHTHOTO 33JaHHOMY PSIy PABHOMEPHBIX IIIaTeXKEH.
Paznen 9. Knaccudukanus MeTo0B OIIeHKH 3 (PEKTHBHOCTH HMHBECTUIINI

1 IIpuBenuTe KTaccH(UKAUIO BUAOB AP PeKTa OT BHSAPCHUS HHHOBALIHIH.

2. [Ipoananu3upyiite KIaccu(PUKAITUIO METOZOB OLIEHKH SKOHOMHYECKOH 3()(heKTHBHOCTH MHBECTHIINH.

3. PackpoiiTe CyIIHOCTb CTaTHUECKOTO MOAX0/a K OLeHKe () (hEeKTHBHOCTH MHBECTHLIUH.

4. PackpoiiTe CyIHOCTh AMHAMHUYECKOTO MOAX0/A K OIIeHKE A((PEKTHBHOCTH MHBECHUTIIHIA.

5. Kakne ocHOBHBIE TPUHIMIIE SKOHOMHYECKOTO 0OOCHOBAHUS IIPUHSATHS NHBECTHI[OHHBIX N HHHOBAIIMOHHBIX PEIICHUH?
Paznen 10. MeToxa 4ucTON TMCKOHTHPOBAHHONH CTOMMOCTH

1. PackpoiiTe CylHOCTh SKOHOMUYECKOM KaTETOPHH «UUCTasi TUCKOHTUPOBAHHASI CTOUMOCTDY.

2. Packpoiite 0coOCHHOCTH (POPMUPOBAHHS KPUTEPHSA METO/IA YHCTOH TUCKOHTHPOBAHHON CTOMMOCTH.

3. KakuM 3aKOHOMEPHOCTSIM TIOAIHHACTCS N3MEHEHNE JUCKOHTHPOBAHHON CTOMMOCTH KalHTajla Py H3MCHEHUH
MPOLICHTHON CTaBKU TUCKOHTHPOBAHUS?

4. B ueM 0COOCHHOCTH ONPEICIICHNs] YUCTON TUCKOHTHPOBAaHHON CTOMMOCTH IIPU HEPaBHOMEPHBIX TEKYIIHX IUIATekax?
5. B uem crienuduka onpeesieH s YUCTON JUCKOHTUPOBAHHOW CTOMMOCTH TIPH PaBHOMEPHBIX IIIaTeXaX Mo MPOEKTy?
Pazgen 11. MeTton BHyTpeHHEi peHTHI

. PackpoiiTe cymHOCTh 5KOHOMHYECKOI KaTerOpuM «BHYTPEHHSSI PEHTaY.

. Chopmynupyiite 1 000CHYITE KpUTEPHUil METOIa BHYTPECHHEH PEHTHI.

. IIpoananu3upyiire 3aBUCUMOCTb YUUCTOM JUCKOHTUPOBAHHOM CTOUMOCTH OT YCTAHOBJIEHHOT'O YPOBHS JOXOJHOCTH.

. Packpoiite paxTopsl hopMupoBaHus MPOLEHTHOM CTaBKHU JUCKOHTUPOBAHMUS.

. Packpoiite daktopsr popMupoBaHie BHYTpEHHEH MPOLIEHTHO!H CTaBKHU IT0 MIPOCKTY.

. OmmmmTe nporeaypy onpeaencHus 3GQEeKTHBHOCTH HHBECTUIIMOHHOTO ITPOEKTa METOIOM BHYTPEHHEH PEHTHI.

AN N R W=

7.2. KOHTpOJ]beIe BOIPOCHI JIJ151 IPOBEACHUSA npomemyToqﬂoﬁ aTTeCTAllMH IO U TOraM OCBOCHHUSA JTUCHHUIIIMHBI

. B "em 3akmogaeTcs CyImHOCTD IPENPHATHS KaK CyObeKTa pRIHOYHOH SKOHOMUKH?

. Kakue ocHOBHBIC 11e1H (h)YHKIIHOHUPOBAHUS MPEINPUATHS B COBPEMEHHBIX YCIOBUSAX XO3SIHCTBOBAHUS?

. HazoBute crioco0bl MaKCHMHU3aMN SKOHOMUYECKUX PE3YNIbTATOB AESTEIBHOCTU MPEAIPHATHIL.

. Kak obecmieunBaercst mocTimkeHne connaabHOro 3¢ dexra oT QyHKINOHNPOBAHHS TIPEIIPHATHS?

Kak nocruraercs sxonorudeckui 3pdexT ot GpyHKIIMOHNPOBAHNS HPEAIPUITHS B YCIOBUSAX PIHOYHON CPebl?

. B uem cynHocTs BOCIPOM3BOACTBA OOLIECTBEHHOTO MIPOIYKTA B YCIOBUSAX PHIHOYHOM AIKOHOMHKHU?

. Ilepeuncnnte cragnu KpyroobOpoTa Kanuraaa B BOCHPOU3BOICTBE OOMIECTBEHHOTO IPOAYKTa?

. Kak nHBecTHIINE BIHSIOT Ha pa3Mep IMOCTOSHHBIX U IIEPEMEHHBIX 3aTpaT IMPEATIPUATHS?

. B uem 3akmogaroTcs 0co6eHHOCTH TpaHC(HOPMAINK KanuTala B MHBECTHIIHOHHOM U HHHOBALIHOHHOM TIporecce?

10. B ueM CyIIHOCTb pa3IHUUYHbIX COOTHOLIEHHH 00beMOB NMOTPEOICHNUS U HAKOTUIEHHS KallUTaNa, U K KaKUM pe3ylbTaTaM
OHH MIPUBOJIAT?

11. PackpoiiTe cylliHOCTh 9KOHOMHUYECKOIN KaTETOPUU «MHHOBALIHSD.

12. O6pucyiiTe KIaccHueckne THIBI u3MeHeHuit o . Illymmetepy u faiiTe OLEHKY UX BIHSHHS HA TIPEANPHATHS I
0OILECTBO B LIEJIOM.

13. Kakue CcylecTBytOT HICTOYHUKY MHHOBALIMOHHBIX UJEH?

14. PackpoiiTe cymHOCTh 3KOHOMUYIECKO KaTeTOPUU «MHHOBAIIMOHHBIH MPOIIECC).

15. Beinenute pakTopsl, IPEISTCTBYIOINE HHHOBAIMOHHO AESTEILHOCTH, OLCHUTE CTEIICHb UX BIWSHUS HA IPEATIPUSTHS

O 0NN AN~




" 00IIeCTBO.

16. Beienure akTopsl, CIOCOOCTBYIONME HHHOBAIIMOHHON JIEATENEHOCTH, OLIEHUTE CTENICHb UX BIMSHUS Ha IPEIIIPUSTUS
1 00IIeCTBO.

17. OnmmmTe crienuUKy KU3HEHHOTO IUKJIA HOBIIECTBA.

18. PackpoiiTe CyIHOCTh SKOHOMHYECKON KaTerOpUH « AHBECTHIINS.

19. OxapakTepu3syiiTe OCHOBHBIE ACHIEKTHI HHBECTHLIMOHHOTO MpoLECCa.

20. PackpoiiTe cymHOCTh 00bEKTOB HHBECTHPOBAHUS B COBPEMEHHBIX YCIIOBHUAX XO3HCTBOBAHMUS.

21. PackpoiiTe CyImHOCTh CyObEKTOB HHBECTHIIMOHHOM IEATEIHOCTH B PHIHOYHON SKOHOMUKE.

22. OxapakrepusyiTe CymHocTb GopMupoBaHus 3PHEKTUBHOCTH HHBECTULIUH.

23. Ha3oBuTe BUABI KAMTAJIOBKIATINKOB B COBPEMEHHBIX YCIOBHUAX X03SHCTBOBAHMS.

24. PackpoiiTe 0COOEHHOCTH KIaCCH()UIIMPOBAHUS HHBECTOPOB B PRIHOYHON 3KOHOMUKE [0 OPTraHN3aIllMOHHO-TIPABOBOH
thopme.

25. Kak pa3nu4aroTcsi ”HBECTOPBI B 3aBUCUMOCTHU OT (pOPMBI COOCTBEHHOCTH KaIlkTana.

26. B uem oTiMuMe HAlIMOHAIBHBIX U MHOCTPAHHBIX HHBECTOPOB.

27. Kaxk (akTopsl pucka BIUSIOT Ha IOBEICHNE KOHCEPBATUBHBIX, YMEPEHHO arpeCCUBHBIX U aTPECCHBHBIX HHBECTOPOB.
28. Kak pa3nuuaroTcst HHBECTOPBI 110 HAIPABJICHUIO OCHOBHOM JIESTEIbHOCTH, a TAKXKE [0 XapakTepy Leei.

29. Bernenure OCHOBHBIE IPU3HAKA M KPUTEPHH, TI0 KOTOPHIM HHBECTHIINH JCTSATCS Ha OTACIBHBIC BAMIBL.

30. B uem BaXXHOCTH M1 OCOOCHHOCTH pa3/ieIeHHs] HHBECTUIHI 110 (hopMaM Ha BaJIOBBIC U YHCTHIEC?

31. PackpoiiTe CyIIHOCTb peaqbHbIX HHBECTULIHA.

32. Packpoiite 0coOeHHOCTH (PUHAHCOBBIX WHBECTHUIIHH.

33. [IpuBeaure KIacCH(YUKANNIO HHBECTHIIMH 1O TIEPHOTY OCYIIECTBICHHIS HHBECTUIIMOHHOTO ITPOCKTA.

34. Beigenure OCHOBHBIC JJIEMEHTHI CXEMBI HHBECTHIIHOHHOTO IIPOEKTA.

35. PackpoiiTe OCHOBHbIE XapaKTE€PUCTUKH, ONPEAEIIAIOIINE TPOJOIKUTEIBHOCT HHBECTUIIOHHOTO MEPUOJA.

36. B uem ocoGeHHOCTH (hOPMUPOBAHMS IIEPBOHAYATBHBIE 3aTPaT IO MPOEKTY (Pacxo0B Ha IIPHOOPETCHHUE
HWHBECTHUITMOHHOTO 00bEKTa)?

37. Packpoiite 0coOeHHOCTH (POPMHUPOBAHUS TEKYIINX PACXOAOB M TEKYIMX JOXOI0B 110 HHBECTULUH.

38. Kak o0Opa3yercst 10X0]] OT JUKBHIAIIMHA HHBECTHUIIMOHHOTO MPOCKTa?

39. OnummTe KakuM 00pa3oM Ha OCHOBaHWH HCXOJHBIX XapaKTEPUCTHK OCYIIECTBIIETC (OPMUPOBAHHE YHCTOH MPUOBITH
U aMOPTHU3ALUH MO IPOEKTY KaK OCHOBHBIX Pe3yJIbTATUBHBIX XapaKTePUCTUK, 00OPA3yIOIIUX YHUCThIC JEHEKHBIC TOTOKU?
40. Packpoiite cnenuduKy onpeeiaeHus pasmepa 0e3yObITOYHOCT HHBECTULINH.

41. PackpoiiTe 0COOCHHOCTH ydeTa (akTopa BpEMEHHU IPU aHAIN3E HHBECTHIIMOHHBIX MPOSKTOB:

42. HauncneHye IpoLEHTOB Ha CETOJHSIIHNE IUIATEKU U ONIPEelIeHe KOHEYHO! CTOMMOCTH KaluTana, 3KBUBAJICHTHON
HavabHOMY ILTATEXY.

43. Onpenenenre B Hayase IAHOBOTO TOPU3OHTA IIATEKA, SKBUBAIEHTHOTO 33JAHHOMY KOHEUHOMY TIIAaTEXKYy.

44. OnpeneneHre B Havajle INIAHOBOTO TOPHU30HTA IUTATEXa, SKBUBATICHTHOTO 3aJAHHOMY PSITy PABHOMEPHBIX IJIATEKEH.
45. OnpeneneHre B KOHIIE TNIAHOBOTO FOPU30HTA IJIATEKA, IKBUBAIICHTHOTO 3aJJaHHOMY Py PABHOMEPHBIX IIIaTeKEH.
46. IlpuBenyure knaccudukanuo BUA0B 3pdeKra OT BHEPCHUS HHHOBALUH.

47. TIpoaHaM3UpyHTe KIacCU(UKAIIMIO METOIOB OICHKH SKOHOMUIECKOH 3 (HEKTHBHOCTH HHBECTUIIUH.

48. PackpoiiTe CyITHOCTh CTATHYECKOTO ITOX0/1a K OLeHKE 3()(heKTHBHOCTH HHBECTHIIHH.

49. Packpoiite CyIIHOCTh ANHAMUYECKOTO MOAX0a K OLleHKe 3()(HEeKTHBHOCTH MHBECTHLIUH.

50. Kakye oCHOBHbIE IIPUHIUITEI 3KOHOMHYIECKOTO 000CHOBAHHS IPUHSTHSI HHBECTUIIMOHHBIX 1 MHHOBALIMOHHBIX PELICHUI?
51. PackpoiiTe CyIIIHOCTh SKOHOMUYECKOM KaTerOpuH «UUCTasl AUCKOHTHPOBAHHAS CTOUMOCTbY.

52. Packpoiite ocobeHHOCTH (HOPMUPOBAHHS KPUTEPUS METOA YUCTON TUCKOHTHPOBAHHONW CTOMMOCTH.

53. KakuM 3aKOHOMEPHOCTSIM IOAYHMHSAETCS U3MEHEHHE TUCKOHTUPOBAHHON CTOMMOCTH KanuTalna Mpu U3MEHEHHH
MPOLIEHTHOH CTaBKU TMCKOHTHPOBAHMUS?

54. B ueM 0COOEHHOCTH ONpeeNICHNS YICTOI JUCKOHTHPOBAHHON CTOMMOCTH IIPH HEPaBHOMEPHBIX TEKYIINX ILTaTeXax?
55. B yem crneun¢uka onpeaeacHus Y4NCTON JUCKOHTHPOBAHHON CTOMMOCTH IIPHU PAaBHOMEPHBIX IIATeXkax 110 MPOEKTY?
56. PackpoiiTe CyIHOCTh 3KOHOMUYECKON KaTErOPUH «BHYTPEHHSS PEHTAY.

57. Chopmynupyiite 1 000CHYITE KpUTEPUI METOIa BHYTPEHHEH PEHTBI.

58. IIpoananu3upyiiTe 3aBUCHMOCTb YHCTOH AUCKOHTUPOBAHHOH CTOMMOCTH OT YCTAaHOBJIEHHOTO YPOBHS JOXOXHOCTH.
59. Packpoiite ¢akTopsl GopMUPOBaHUS IPOLIEHTHOH CTaBKU JUCKOHTHPOBAHHS.

60. Packpotite hakTopbl popMUpOBaHHE BHYTPSHHEH MTPOIICHTHON CTABKH IO MPOCKTY.

61. OnummTe mponenypy onpeneneHus 3pPEeKTUBHOCTH HHBECTUIIMOHHOTO MMPOEKTa METOAOM BHYTPEHHEH PEHTHI.

7.3. TemaTHKa MHUCLMEHHBIX padoT

Kypcogoit mpoekt (paboTta) 10 IUCIUIIIHHE YIEOHBIM IIIAHOM HE TIPEyCMOTpPEH.

[IpenycmatpuBaeTcs: BBITOTHEHNE KOHTPOJIBHOTO 3alaHHs, HEOOXOJUMOTO [UIs OLIEHKHU 3HaHU, yMeHUI 1 HaBBIKOB. Ocoboe
BHUMAaHHUE YICIACTCS MPAKTUUICCKUM aCIIeKTaM 3KOHOMHYECKOT0 000CHOBAaHUS HHBECTUITMOHHBIX U MHHOBAIMOHHBIX
perieHuit, Kotopble packpbIThl B Teme 7. CxeMa HHBECTHULIMOHHOTO Tporecca; Teme 8. PUHAHCOBO-MaTeMaTHYECKUI
anmapar AMHAMHYECKHX METOJOB OLIEHKH dKOHOMHIUYecKoH 3¢ dektuBHocTH, Teme 9. Knaccupukarus METOAOB OLIEHKH

3¢ dextrBHOCTH MHBeCcTHIINH, Teme 10. MeTox 4ncTON TUCKOHTHPOBAaHHOK cTronMocTH, Teme 11. Meton BHyTpeHHE#
PEHTBL.

O0beM yueOHOI Harpy3KH, OTBOJTUMON Ha BBIMTOJHEHNUE KOHTPOJIHHOTO 3aJaHHs — 9 4acoB.

7.4. Kputepun oneHMBaHUsA

Texymuit KOHTPOJIB 3HAHMH 00YJaAIOIIET0Cs OCYIIECTBIISIETCS IO PE3YITaTaM BBIIOTHEHUS U 3aIIUTH KOHTPOJIHHOTO
3aJaHUs U TEKYILUX OIPOCOB HA JICKLMX.

3amuta KOHTPOJIBHOTO 33/IaHUs IPOBOANTCS B BUJE coOeceI0BaHUs. BpInoHeHNEe KOHTPOIBHOTO 3alaHus,
MPEeTyCMOTPEHHOT0 pabodeil MporpaMMOi AUCIUIUTHHEI, SBISETCS 0053aTeIEHBIM.




Heob6xoaumoe ycnoBue i A0MycKa K 3a4eTy: BBITOTHEHHE KOHTPOIBHOTO 3aJaHUsL.

ITo pe3ynbTaTam 3aueta 00y4aIOIEMYCS BHICTABIISIIOTCS CJICIIYIOLINE OLCHKH:

«3a4TeHo) - 00YJAIONIMICS TBEPIO 3HACT MAaTEPHaJl, TPAaMOTHO H IO CYIIECTBY M3JIaraeT ero, He JOIMycKasl CyIIeCTBEHHBIX
HETOYHOCTEH B OTBETE HA BOIPOC; BCE MPEIYCMOTPEHHBIE IIPOrPaMMOii 00ydeHH s 3a/IaHUs BBITOIHEHBI, KAYeCTBO UX
BBINOJIHEHNS yIOBIETBOPUTEIBHOE;

«He 3auteno» - oOyuaromuiicsi He 3HaeT 3HAYNTEILHON YaCTH MaTepHaa, JOIyCKaeT CyIECTBEHHBIC OLINOKU B OTBETAX Ha
BOITPOCHI; BHIIIOJHEHHI HE BCE MPEIYCMOTPEHHBIE TPOTPaMMOi 00ydeHNS 3aJaHus, THO0 Ka4eCTBO MX BBITIOIHEHUS
HEYIOBJIETBOPUTEIILHOE.

8. YYEBHO-METOJUYECKOE 1 THO®OPMAIIMOHHOE OBECIIEYEHUE JUCIIUITJIMHBI (MOAY JIS)

8.1. Pexomenayemas Juteparypa

JI2.1 (Bupases, U. T, I'y3sips, B. B. YrpasieHnue npoMBIIIIEHHBIM IpeAIpUsITHEM [ DIEKTPOHHBIIN pecypc]:ydebHoe
nocobue. - Tomck: ToMmckuil monutexuudeckuil yausepcuret, 2019. - 99 c. — Pexxum noctyna:
https://www.iprbookshop.ru/96095.html

JI2.2 | Munutanosa, M. 10., Kanuauna, A. A., [llunosa, C. H. DxoHOMUKa NpennpusaTys [ DIEKTPOHHBIH pecypc|:yaeOHo-
MeToamdeckoe nmocooue. - MockBa: MUCHU-MI'CY, DBC ACB, 2019. - 62 c. — Pexxum nocryna:
https://www.iprbookshop.ru/99747.html

JI2.3 | Cekepun, B. Jl., Makapenko, C. A., 'opoxoBa, A. E. Opranusanus "HHOBalIMOHHOU AESITEIbHOCTH MPEATPUSATHS:
MPAaKTUKYM [DIEKTPOHHBIN pecypc]:ydeOHoe mocodue. - Mocksa: Hay4nbrit koncyabTanT, 2019. - 96 ¢. — Pexum
nocryma: https://www.iprbookshop.ru/104965.html

JI1.1 | Amerynos, 1O. K., [llunos, A. X., Kasuesa, b. B., 'enradosa, U. 1O., Kazues, B. M., Kymsbrmesa, M. M.
MHHOBaIMOHHO-MHBECTHLIMOHHBINA aHaIu3 [ DJAEKTpOHHLIH pecypc]:yde6Hoe nocobue. - Hanpunk: Kabapanno-
Bankapckuii rocynapctBeHHbI yHUBepcuTeT HM. X.M. bepoekona, 2019. - 118 ¢. — Pexxum noctyma:
https://www.iprbookshop.ru/110225.html

JI2.4 | Bacunbuukos, A. B., I'epacumos, K. b., Heunna, O. C. VIHHOBallnOHHBII MEHE)KMEHT [ DJIIEKTPOHHBIHI
pecypc]:yae6Hoe mocobue. - Camapa: Camapckuii TocyIapCTBEHHBIH TexHuueckuil yausepcureT, 95C ACB, 2019.
- 153 c. — Pexxum mocryma: https://www.iprbookshop.ru/111368.html

JI2.5 | Beiic, 0. B., banosneBa, K. C. OneHka 5KOHOMHYIECKO# 3 (EKTHBHOCTH HHBECTHITUOHHBIX MTPOCKTOB
[OnexTpoHHEIH pecypc]:yaeOHO-MeToandecKoe mocodue. - Camapa: Camapckuii rocyAapCTBEHHBIH TEXHUIECKHIH
yausepcuteT, ObC ACB, 2020. - 59 c. — Pexxum nocryna: https://www.iprbookshop.ru/111398.html

JI2.6 |Kortenbuukosa, H. B., Mopo3os, O. A. THBeCTUIIMOHHBIN MEHEHKMEHT [ DNEeKTPpOHHBIH pecypc]:yaedHoe mocodue.
- Canxkr-IlerepOypr: Cankr-IletepOyprekuii rocyapcTBEHHbBIH YHUBEPCUTET MPOMBIIUICHHBIX TEXHOJIOTHH U
mu3aitaa, 2020. - 124 c. — Pexxum goctyma: https://www.iprbookshop.ru/118374.html

JI2.7 |Kucosa, A. E. luBecTHIIMOHHAS IEATETLHOCTh KOMMEPUECKON OpraHu3aliy [ DIeKTPOHHEIH pecypc]:ydeOHoe
nocobue. - Jluneuk: JIunenkuii rocynapcTBeHHbIH TexHuueckuii yausepcureT, O5C ACB, 2021. - 97 c. — Pexum
noctymna: https://www.iprbookshop.ru/118438.html

JI2.8 | Kucosa, A. E. Ouenka 3¢ppeKTHBHOCTH WHHOBAIIMOHHBIX MMPOEKTOB [DJIEKTPOHHBIH pecypc]:yaeOHoe mocooue. -
Jlunenx: Jluneuxuii rocygapcTBeHHbIN TexHudeckuil yHuBepcutet, ObC ACB, 2021. - 136 c. — Pexum goctyna:
https://www.iprbookshop.ru/118442.html

JI2.9 | Cyxos, B. ., Kucenes, A. A., Ca3oH0B, A. 1. IHBeCTUIIMOHHBII aHAIN3: TEOPHUS U MPAKTHKA [ DNEKTPOHHBIH
pecypc]:yaeOHuK 1 OakanaBpoB. - Mocksa: Ait I[Tu Ap Meaua, 2022. - 216 c. — Pexxum goctyma:
https://www.iprbookshop.ru/117300.html

JI2.10 |YepHoBa, O. A. DKOHOMUKA U YIPABJIEHUE IPOMBIIIIECHHBIM IPEANPUATUEM: TEOPUS U IPAKTUKA [ DIEKTPOHHBIN
pecypc]:yue6HOE mocobue. - Pocros-Ha-Jlony, Taranpor: M3garenscto KOxHOTO herepadbHOrO YyHUBEPCUTETA,
2022. - 128 c. — Pexxum goctyma: https://www.iprbookshop.ru/123935. html

JI2.11 |Tycapoga, U. A., [lanteneesa, FO. B., Hukonaesa, K. B. Dxonomuka npeanpusatus [ DI1eKTpOHHBINA
pecypc]:yuebnoe nocobue. - Kazans: M3natenscteo KHUTY, 2022. - 100 c. — Pexxum noctyna:
https://www.iprbookshop.ru/129177.html

JI2.12 | JIybkoBa, D. M., 3onoBa, O. B., Kymaneesa, M. K. MuBectunuu [DnexkTpoHHBIH pecypc]:yuebHoe ocobue. -
Kemeporo: Ky3bacckuii rocymapCcTBeHHbIH TeXHHUYeCKui yHUBepcuTeT uMenn T.d. ['opbayea, 2023. - 96 ¢. —
Pexxum noctyma: https://www.iprbookshop.ru/135101.html

JI3.1 [MemxoB A. B., bounapesa U. A., Credanenxo-Llymuk A. I1. MeToxnaeckne peKOMEHAAINH 110 BEIITOIHEHHIO
KOHTPOJIBHOM pabOoThI O AUCHUILIMHE "DKOHOMHUYECKOEe 000CHOBaHNE HHHOBAIIMOHHBIX pelieHni" [DIeKTpOHHBIN
pecypc]:uis 00yJaroIuXCs Mo BCEM HAIPABJICHHUSIM MMOJrOTOBKU MarucTpaTypsl BceX (popM oOydeHust. - JJoHenk:
JouHTY, 2025. - 1 ¢aiin — Pesxxum mpoctyna: http://ed.donntu.ru/books/25/m10449.pdf

JI3.2 | MemxoB A. B., bornapesa U. A., Credanenko-Illynuk A. I1. MeToandeckne yka3aHus K CAMOCTOSTEILHON paboTe
10 AUCHHUIUTHHE "DKOHOMHUUYECKoe 000CHOBAaHNE HHHOBAIMOHHBIX petIeHuH" [ DIeKTpoHHEBIN pecype]: s
00yJaroIMXcs 10 BCEM HAIPaBJICHUAM MOATOTOBKH MarkucTpaTypbl Beex GopM obydenus. - JJoneuk: JouHTY,
2025. - 1 ¢aiin — Pexxum moctyna: http://ed.donntu.ru/books/25/m10451.pdf

8.2. Ilepeuennb pecypcoB HHGOPMALHOHHO-TEJIeKOMMYHUKAUMOHHOI ceTH "UHTepHeT"

D1 |IIpe3enranus kypca "IKOHOMUYECKOE 00OCHOBaHUE HHHOBAIIMOHHBIX PEIICHUI"

92 | Buneo neknus "Lenu 1 0cOOEHHOCTH (HYHKIIMOHHPOBAHUS MPEIIPUATHS"




8.3. JInneH3noHHOE U CBOﬁO}ll-[O pacnpocrpansieMoe nporpamMmMmHoe 06ecrleqe}me, B TOM YHUCJI€C OT€CYECCTBCHHOI'O

NMpou3BOACTBA

8.3.1

«OpenOffice 2.0.3 — obmectBenHas aunensus MPL 2.0, Grub loader for ALT Linux - munensust GNU LGPL v3,
Mozilla Firefox - muniensus MPL2.0, Moodle (Modular Object-Oriented Dynamic Learning Environment) -
mmnensus GNU GPLy»

8.4. [lepeuennb npogeccnOHAIbHBIX 023 AAHHBIX M HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM

8.4.1

3BC IPR SMART

8.4.2

55C JOHHTY

9. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHHUIIJINHBI (MOAYJIS)

9.1

Aynutopust 2.338 - YyeOHas aynuTopHs ANl MPOBENCHUS 3aHATHH JICKIMOHHOTO THIA : MapThl 4-X MECTHBIE,
CTOJI ayAUTOPHBIH, CTYN AyAUTOPHBIN, TOCKA ayAUTOPHAS MENIOBAs




MUHUCTEPCTBO HAYKH 1 BBICILIET'O OBPA30OBAHVS POCCUMCKOMN ®EJIEPAIINN

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE ObPA3OBATEJIbBHOE
YUPEXJIEHUE BBICIHIETO OBPA3OBAHI
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PabGouas nporpamma JUCHHUITIIINHBI «HHTCpHeT-TeXHOJ’IOFHI/I 1 UHTCJUICKTYAJIbHBIC CUCTEMBD>

pa3paborana B cootBercTBrn ¢ OPI'OC BO: denepanbHBII TOCYIApPCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPT BBICIIECTO
oOpa3oBaHUS - MarucTparypa IO HamIpaBiIeHHWI0 HoATOTOBKH 15.04.06 MexaTtpoHnka ©u poOOTOTEeXHHKA (TIpHKa3
Muno6pnaayku Poccun ot 14.08.2020 1. Ne 1023)

COCTaBJIeHA B COOTBETCTBUM C Y4eOHBIM IUIAHOM [0 HampaBieHHI0 TnoarotoBku 15.04.06 MexarpoHuka u
poboTOTEXHUKA, HampaBieHHOCTh (mpoduib) / croenuanusaims «CHCTEMBI — YIOpPaBICHHS POOOTOTEXHUYECCKUMU
koMIuiekcamu» g 2025 roja npuéma.

1. IIEJIb U 3AJJAYM OCBOEHUSI TMCLIUTILITAHBI (MOLY.JI5T)

Heas: | [Ipnobperenne TeopeTHUECKNX U MTPAKTHIECKUX 3HAHUH, YMEHHH 1 HABBIKOB, OPUEHTHPOBAHHBIX Ha
a¢dexTuBHOE podhecCHOHANIBHOE HCI0JIB30BAHIE COBPEMEHHBIX HTEpHET-TEXHOIOTHI — HOBOTO
MEPCTIEKTHBHOTO HANPABJICHHSI HHKEHEPHBIX HAYK, KOTOPOE XapaKTEPU3yeTCsl BHICOKMM YPOBHEM
MIPaKTUUYECKOM MOJIE3HOCTU U HayYHOW 3HAYUMOCTH

3agaum:

1.1 | PazpaboTka u pasmenienue Ha noprane Maructpos JJoHHTY Temarnueckoro nepcoHalIbHOTO caifTa o TeMe
BBIITYCKHOM PaboThI

1.2 | MynbTUSI3BIYHBIN TOUCK HAYYHOW M TEXHUYECKOH HH(OPMAIMH 110 TEME BBIITYCKHOI paboThl, €€ cHcTeMaTH3aIHs
U HUCTIONB30BaHKE IS HOATOTOBKH MaKCHMAaIbHO HH(OPMATUBHOTO 0030pa HCCIECIOBAHUN U Pa3paboOTOK 110 TeME
BBIITyCKHOH PabOTEI

1.3 | U3y4eHne OCHOB U TE€H/CHI[UH Pa3BUTUS COBPEMEHHBIX VIHTepHET-TeXHONIOTHH

1.4 | OcBoenne texnosoruit HTML u CSS

1.5 | [Iponemxkenue B cetit IHTEpHET COOCTBEHHBIX HH(POPMALIMOHHBIX PECYPCOB

2. MECTO JUCIIMIIVIMHBI MOAYJISA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBbI

2.1 | AucuumnirHa OTHOCUTCS K 00s13aTenbHoi yacTu bioka 1 Juctuniaunel (Mogynu) yueOHOro miaHa.

2.2 | Cesi3b ¢ IpeJuecTBYIOIMMHY JUCIUIIMHAMH (MOLYJISIMH):

2.2.1 | Meronomnorus 1 METObl Hay4YHbIX HCCIEI0BaHUI

2.2.2 | lHOCTpaHHBIH SA3BIK MPO(ECCHOHATBHON HAIPaBICHHOCTH

2.3 | Aucunniauabl (Moayan), npaktuku 1 F'UA, 115 KoTOpBIX 0OCBOEHHME JAHHOW ANMCHHUIIMHBI (MOIYJIsT)
He00X0IMMO KaK NpeauiecTByIoLIee:

2.3.1 | BemmonHeHHe, MOATOTOBKA K MPOLIEAYPE 3aIUTHI U 3aIIUTa BEITYCKHOM KBAMN(HUKAIOHHONW paboThI

3. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA JTUCIHUIIJINHBI (MOZXY JIS)

VK-4 : CriocobGeH MpUMEHSTh COBPEMEHHBIE KOMMYHHKATUBHBIE TEXHOJOTHH, B TOM YHCJIe HAa HHOCTPaHHOM(BIX) sI3bIKE(ax),
JUTSL AaKaJIEMUYECKOTO U MPO(HECCHOHATLHOTO B3aMMOICHCTBHS

VK-4.2 : I[eMOHCTpI/IpyeT HaBBIKH UCIIOJIb30BaHUA COBPEMCHHBIX KOMMYHHUKATUBHBIX TEXHOJIOTUH JIs peuicHus
TIPaKTUICCKUX HpO(beCCI/IOHaJIBHBIX 3aJ1a4y

OIIK-2 : Crioco6eH MpUMEeHSTh OCHOBHBIE METO/IbI, CIIOCOOBI U CPE/ICTBA MOJIyYCHUs, XpaHeHHsI, lepepaboTku nHdopMannu
B 00JIaCTH MaITMHOCTPOCHNS,

OIIK-2.1 : [IpumensieT coBpeMeHHBIe HH()OPMaIMOHHEIE TEXHOJIOTHUH IS TTIONCKA, XpaHEeHNs, 00pabOTKH, aHAIN3a 1
IIpeACTaBICHUS NHPOpMALUH

OIIK-4 : CiocobOeH HCTIONb30BaTh COBpEMEHHbBIE MH()OPMAI[OHHBIE TEXHOIOTHH 1 IPOTPaMMHBIE CPEICTBA IPH
MO/ICJIUPOBAHUH TEXHOJOTMUECKUX IIPOLIECCOB;

OIIK-4.1 : JleMOHCTpHpPYET BIaJCHNE COBPEMEHHBIMH NH()OPMAIIIOHHBIMHU TEXHOJIOTHSAMH U IIPOTPAMMHBIE CPEJICTBA IIPH
peleHun 3a1a4 IpodecCuoHaIbHON A TENbHOCTH

OIIK-6 : CiocobeH pemaTh CTaHIapTHBIE 3aJa4l IPo(ecCHOHANBHOM AeATeIbHOCTH Ha OCHOBE HH(POPMALMOHHOH U
O6nbanorpaduyecKoil KyJIbTypbl ¢ IPUMEHEHHEM HH()OPMaIMOHHO-KOMMYHUKAIMOHHBIX TEXHOJIOTHH;

OIIK-6.1 : AHanu3upyeT HayYHO-TEXHUYECKYI0 HH(POPMAIHIO, OTEUeCTBEHHBINA 1 3apYOEKHBIH OIBIT B 00JaCTH
Pa3pabOTKH U UCCIIEIOBAHUS MEXaTPOHHBIX U POOOTOTEXHUUECKHX CHCTEM

B pe3yiibTaTe ocBOeHHS JUCHUILTUHBI (MOYJIs1) 00y4aOLIMIiCS T0/IKEH

3.1 (3HaTh:

3.1.1 | IIpuanumns! coopa, 0TO60pa U 0000MIIeHHUST HHPOPMAITUH

3.1.2 | JlutepaTypHyto GopMy rocy1apCTBEHHOTO SI3bIKa, OCHOBBI YCTHOM M MICEMEHHON KOMMYHHKAIHY Ha
MHOCTPAHHOM sI3bIKe, QYHKIIMOHAIBHBIE CTHIIA POJTHOTO S3bIKa, TPEOOBAHUS K JIEIIOBOH KOMMYHHUKAIINU

3.1.3 | OCHOBHBIE IPHHITAITEI CAMOBOCITUTAHMS B CAMOOOPa30BaHMSL, TPOGECCHOHATBFHOTO M JIMYHOCTHOTO Pa3BUTHS,
HCXOJSI U3 3TANIOB KaphepPHOTO POCTa U TpeOOBaHUI PhIHKA Tpyaa




3.1.4 | MaremMaTu4ecKue, €CTECTBEHHOHAYYHBIC U COIIMAIbHO-KOHOMHYESCKUAE METOIBI IS UCIIOJIb30BAHMUS B
podeccHOHANBHOI eI TeIbHOCTH

3.1.5 | IIpuHIIITEL, METOMBI ¥ CPEACTBA aHAIN3A H CTPYKTYPHPOBAHHS PO eCCHOHATBHON HH(POPMAIHN

3.2 | YMeTh:

3.2.1 | CooTHOCUTH pa3sHOPOJHBIC SBICHUS U CHCTEMaTU3UPOBATh X B paMKaxX U30paHHBIX BUAOB MpodeccroHanbHO

JACATCIIBHOCTH

322 BBIpa)KaTL CBOU MBICJIM HAa rOCyaAapCTBEHHOM, pOAHOM U MHOCTPAHHOM S3bIKE B CUTyalluH JIeJIOBOM
KOMMYHUKaITUN

3.2.3 [ [TmanmupoBats cBoe pabodee BpeMsI U BpeMs U CaMOPa3BUTHA. (JOpMyIHPOBaTh EIH JINYHOCTHOTO U
HpO(l)eCCI/IOHaIII)HOFO Ppa3sBUTHUA U YCIIOBUA UX JOCTHKCHUS, UCXOA U3 TCH,HGHI_[I/Iﬁ pa3sBuTHUA obmactu
po(hecCHOHANIBHOMN e TENbHOCTH, HHIMBUYaIbHO-IMYHOCTHBIX 0COOCHHOCTEH

3.2.4 | Pematn HECTaHAAPTHBIC HpO(I)eCCI/IOHaJ'ILHBIC 3aJlayu, B TOM YUCJIC B HOBOM MJIM HE3HAKOMOM cpeac u B

9KOHOMHYECKUX U NPO(EeCCHOHATBHBIX 3HAHUN

MCKIUCTUITNIMHAPHOM KOHTCKCTC, C IPUMCHCHUEM MATCMATHYICCKNX, CCTCCTBCHHOHAYYHbIX, COLIUAJIbBHO-

3.2.5 | AHanu3upoBath IpoQeccCHOHaNbHYI0 HH(POPMALUIO, BBIACIATh B HEl TIIaBHOE, CTPYKTYPHUPOBATh, 0(OPMIIATh U

OpeACTaBJIATE B BUAC aHATTUTUICCKUX O630p0B

3.3 | Binagern:

3.3.1 | IIpakTryeckuMU HaBBIKaMU pabOTHI ¢ UHPOPMAITUOHHBIMU HCTOYHUKAMH, OTIBITOM HAYYHOT'O TIOMCKA, CO3JaHHs

HAaYYHBIX TCKCTOB

3.3.2 | OmeITOM COCTaBIICHUS TEKCTOB Ha TOCYAAapCTBEHHOM U POJHOM A3bIKax, OIBITOM IIEPEBOJA TCKCTOB C
MWHOCTPAHHOTO SA3bIKAa Ha pO)IHOI\/’I, OIIBITOM T'OBOPEHMSA HA TOCYTAPCTBEHHOM U HHOCTPAHHOM S3BIKaX

3.3.3 [ OmbITOM MOITydeHHs OTIOTHUTEIBHOTO 00PA30BaHMUS, N3YUCHNUS JOMOIHUTEIBHBIX 00pa30BaTeIbHBIX IIPOTPAMM

3.3.4 | HaBbIkaMU TEOPETHYECKOTO U 3KCIEPUMEHTAIBHOTO UCCIETOBAHUS 00BEKTOB MPOGECCHOHATBHON e TEeIbHOCTH,

B TOM YMCJI€ B HOBOM MJIM HE3HAKOMOM Cpeac U B MCXKIUCHHUITIIMHAPHOM KOHTEKCTC

3.3.5 | HaBplkaM# OATOTOBKH Hay4YHBIX JOKJIaIO0B, r[y6n141<au1/n?1 1 aHAJIMTHYCCKUX 0630pOB ¢ 000CHOBaHHBIMHU
BBIBOJAMH U PCKOMCHIAIIUAMU

4. OBBbEM JUMCHUIIVIMHBI (MOAYJIsA), BUABI TIPOMEXYTOYHOI'O KOHTPOJIA

4.1 Pacrlpene.ﬂelme YacCc0B, OTBCICHHBIX HA U3YYCHHEC TUCHUILIMHBI 110 BU/IAM 3aHATHH U ceMecTpam

Cemectp
(<Kypc>.<Cemectp 320
Ha Kypee>) HUroro
Henens 16
Bun 3anaruit v PII I PII
Jlexuuu 32 32 32 32
JlabopaTopHbie 32 32 32 32
KonrakrHas 4 4 4 4
pabora
(KOHCYJbTallMU U
KOHTPOJIb)
Uroro ayn. 64 64 64 64
KonrakrHas 68 68 68 68
pabora
Cam. pabora 49 49 49 49
Yace! Ha 27 27 27 27
KOHTPOJIb
Hroro 144 144 144 144

4.2. Buabl KOHTPOJIs

JK3aM€EH 3 ceM.

4.3. Haauune KypcoBoro npoexkrta (padorni)

KypcoBoii mpoekt (paboTa) y4eOHbIM IJITAHOM HE MPEAyCMOTPEH.

5. CTPYKTYPA U COAEPKAHUE JTUCHUIIJIMHBI (MOJXYJIS)

= E - E 3 2 HuaukaTopsl
ge | &¢ HanmeHnoBaHune pa3/ieioB H TeM g 3 NOCTHIKEHHUS!
8 ] 3 = KOMIIeTeHIHii

Jlutepatypa

Paznen 1. Beenenne




1.1 Jlex | Ilensb u 3agaun kypca. Texnuka 6e3omacHoctd. OCHOBHBIC UACH U OIIK-2.1 JI1.1 JI1.2
uctopus Kypca. [Topran maructpoB JJonHTY u ero crpykrypa. OIIK-6.1 JI2.1 J12.2
YaeOHO-MeToqruecKmid pa3nent noprana. [1[ation caiita u mopsIok OIIK-4.1 VK- JI3.2
pabotel. [lepedens mabopaTopHsix padbot. OcoOEHHOCTH TIEPBOH U 4.2
BTOpO# TabopaTopHOii paboTel. OcobeHHOCTH paboTa ¢ cepBepoM
[opTajga MarucTpoB.

1.2 | Ja6 |Bgoanas pabora. OIIK-2.1 JI.1 J1.2

OIIK-6.1 JI2.1 J12.2
OIIK-4.1 VK- J3.2
4.2
1.3 Cp | H3yuyeHne JEKIIHOHHOTO MaTepHaia, OAr0TOBKa K Jab0opaTOpHBEIM OIIK-2.1 JIT.1 JI1.2
pabotam. OIIK-6.1 JI2.1 J12.2
OIIK-4.1 VK- J3.1
4.2
Pa3nen 2. UnTEpHET: CTPYKTYpa, CEPBEPHI, MPOTOKOJIbI, SI3bIKH

2.1 | Jlex |UuppactpykTypa UuTepHeT. OCHOBHBIE THIIBI CEPBEPOB U OIIK-2.1 JIT.1 JI1.2
npotokoinoB. Muctpymentsl: FTP-knuentsr, HT TP-knuents OIIK-6.1 JI2.1 J12.2
(6payzepsl), HTML-penaxropsr. Mictoku u ocooennoctt HTML. OIIK-4.1 VK- J13.2

4.2

2.2 | Jla6 |Pabora ¢ Be6-cepBepOM: HHCTALIALUS (ailioB ¢ momoripio FTP- OIIK-2.1 JIT.1 JI1.2

KIJIMEHTA. OIIK-6.1 JI2.1 JI2.2
OIIK-4.1 VK- J3.2
4.2
2.3 Cp | M3yueHue JEKUIUOHHOTO MaTepHaia, IOAr0TOBKA K Ja00PaTOPHBIM OIIK-2.1 JIL.1 JI1.2
paboTtam. OIIK-6.1 JI2.1 J12.2
OIlK-4.1 VK- J3.1
4.2
Pazpnen 3. [louck undopManuy 1 ero A0KyMeHTHPOBaHHE

3.1 | Jlex [O0rmas opranu3anus moucka Ho reme. MoJienb BeO-IpOCTPaHCTBA. OIIK-2.1 JIL.1 JI1.2
DBOJTIONUS ¥ OpraHU3aIlHs MOUCKOBBIX CHCTEM. MexXaHH3M BeO- OIIK-6.1 JI2.1 JI2.2
MTOKCKa, 0COOCHHOCTH PabOThI COBPEMEHHBIX IMTOUCKOBBIX CUCTEM. OIIK-4.1 VK- JI3.2
PrIHOYHBIE TOJIM OCHOBHBIX MOMCKOBBIX CUCTEM B MUPOBOM 4.2
WntepHere u pyHerte.

3.2 | Jlab |Ilowmck uH(OpPMALMK K €r0 JOKYMEHTHPOBAHHE. OIIK-2.1 JIT.1 JI1.2

OIIK-6.1 J12.1 J12.2
OIlK-4.1 VK- J3.2
4.2
33 Cp | M3yueHue JEKIUOHHOTO MaTepHaia, OAr0TOBKA K Ja00PaTOPHBIM OIIK-2.1 JIL.1 JI1.2
paboTtam. OIIK-6.1 JI2.1 J12.2
OIlK-4.1 VK- J3.1
4.2
Paznen 4. N'unepreker u HTML

4.1 Jlex | Tuneprexet 1 HTML: npoucxoxaeHue u 3Bojrouus. Pazsutue OIIK-2.1 JI1.1 JI1.2
sI3bIKA TUTIEPTEKCTOBOM pa3sMeTku, TexHoJorust «Knuent-Cepsep», OIIK-6.1 JI2.1 JI2.2
00paboTka BeO-T0KYMEHTOB B Opay3epe, CTPYKTypa TOKYMEHTa OIIK-4.1 VK- J3.2
HTML, o6s3aTenbHEBIE 2IIEMEHTEL. 4.2
Jepeo HTML-nokymeHTa, TabIUIIBI 2IEMEHTOB U aTPUOYTOB.

Anpecauus B HTML, opranuzanys runepcchblioK, yHUBEPCAIbHbIE
atpuoyTel. Kommentapun 8 HTML.
4.2 | Jla6 | Pazpaborka HTML-10KyMEHTOB C MUHUMaJIbHON Pa3METKOM. OIIK-2.1 JI1.1 JI1.2
OIIK-6.1 JI2.1 J12.2
OIIK-4.1 VK- J3.2
4.2
4.3 Cp | M3yueHue JIEKHIMOHHOTO MaTepuaa, MoAroToBKa K J1ab0opaTopHbIM OIIK-2.1 JI1.1 JI1.2
pabotam. OIIK-6.1 JI2.1 J12.2
OIIK-4.1 VK- J3.1
4.2
Pazpnen 5. OcHoBHble 3j1emenTs HTML

5.1 | Jlex |DnemeHTHI 7151 0pOPMIICHHS TEKCTOB: OCHOBHBIE DJIEMEHTHI, OIIK-2.1 JIL.1 JI1.2
JIOTIOJIHUTENBHBIE 3JIEMEHTBI; JICMEHTBI-3ar0JI0OBKH. I UNepcehlIKy: OIIK-6.1 J12.1 J12.2
0OIIMI CHHTaKCHC; OCHOBHBIE BUIBI TUIIEPCCHUTOK. ['padnueckue OIIK-4.1 VK- JI3.2
AIIEMEHTBHI: SJIEMEHT JUIS BCTABKH IpaguIecKix n300pakeHHH; 4.2

3JIEMEHT JJIs1 BCTABKU T'OPU30HTANIbHOM TuHelku. biiounblie u
ctpounble aneMeHTbl HTML. TaGnuuet u ciuckun B HTML.




5.2 | Jla6 |PaGota c pa3MeTkoii caiiTa. OIIK-2.1 JI1.1 JI1.2
OIIK-6.1 JI2.1 J12.2
OIIK-4.1 VK- J3.2
4.2
53 Cp | M3yueHue JISKHIMOHHOTO MaTepuaa, oJAroToBKa K J1ab0opaTopHbIM OIIK-2.1 JI1.1 JI1.2
paboram. OIIK-6.1 JI2.1 JI2.2
OIIK-4.1 VK- J3.1
4.2
Pa3nen 6. Pestome n CV: nepconajbHast nHpopManus B
HuTtepHer
6.1 Jlex | TlepcoHanbHast HHGOPMALKS B )KU3HKU U B IHTEpHET: OIIK-2.1 JI1.1 JI1.2
HE00XOIUMOCTb, I1eJIECO00Pa3HOCTh U 00IIIast XapaKTEPUCTHKA. OIIK-6.1 JI2.1 JI2.2
Ocob6ennoctu pestome u CY, pasmeniaembix B IHTepHET. Pestome n OIIK-4.1 VK- J13.2
CY na noptaine maructpos JouHTYVY. 4.2
6.2 | Jlab | OdopmieHne pesroMe 1 OnorpapuIecKoro pasueia. OIIK-2.1 JIL.1 JI1.2
OIIK-6.1 JI2.1 J12.2
OIlK-4.1 VK- J3.2
4.2
6.3 Cp | M3yueHue JEKIUOHHOTO MaTepHaa, MOAr0TOBKA K 1a00PaTOPHBIM OIIK-2.1 JIL.1 JI1.2
paboTtam. OIIK-6.1 JI2.1 J12.2
OIIK-4.1 VK- J3.1
4.2
Paznes 7. MyabTus3bIYHOE NIPeAcTaBIeHHEe HHpOpMaum B
HNnTepHeTe, runeprekcToBblie ccblIKA 1 URL
7.1 Jlek | OcOOEHHOCTH MYJIBTHS3BITHOTO TIPECTABICHUS HH(GOPMAIIUU B OIIK-2.1 JI1.1 JI1.2
WHTepHeT, B3aUMOCBSI3b Pa3UYHbBIX MIPEICTABICHUN Yepes OIIK-6.1 JI2.1 JI2.2
runeprexcToBbie ccbuiku, URL. OIIK-4.1 VK- J3.2
4.2
7.2 | Jlab | MysbTHS3BIYHOE [IPEACTABIEHHE HH)OPMALIHH. OIIK-2.1 JIT.1 JI1.2
OIIK-6.1 JI2.1 J12.2
OIIK-4.1 VK- J3.2
4.2
7.3 Cp |H3yuyeHue JEKIHOHHOTO MaTepHaia, oAroToBKa K JabopaTopHBEIM OIIK-2.1 JIT.1 JI1.2
paboTtam. OIIK-6.1 JI2.1 J12.2
OIIK-4.1 VK- J3.1
4.2
Paznen 8. 'padpuueckas undpopmanus B Uurepuer. [loaroroska
NOPTPeTHLIX (POTO
8.1 Jlek | OcoOEHHOCTH U BO3MOXKHOCTH Tpaduueckoi nHGopMaIuy B OIIK-2.1 JI1.1 JI1.2
WHTepHeT B 11€710M U Ha IOPTajie MArUCTPOB B YACTHOCTH. OIIK-6.1 JI2.1 J12.2
Oco0eHHOCTH TTOITOTOBKU M 0()OPMIICHHSI IIOPTPETHBIX (OTO. OIIK-4.1 VK- JI3.2
4.2
8.2 | Jlab [PaGora ¢ mopTpeTHBIME (OTO. OIIK-2.1 JIL.1 JI1.2
OIIK-6.1 JI2.1 J12.2
OIIK-4.1 VK- J3.2
4.2
8.3 Cp | H3yueHue JEKIIMOHHOTO MaTepHaia, MOAr0TOBKa K JabopaTOpHBIM OIIK-2.1 JIT.1 JI1.2
paboTam. OIIK-6.1 JI2.1 J12.2
OIIK-4.1 VK- JI3.1
4.2
Pa3nen 9. I'padpuueckas unpopmanus B Unrepuer.
CraTHyeckue U TMHAMHYECKUE HILTIOCTPALHH
9.1 Jlex | 3nauenwue u poib rpaduueckoit nHpopmanuu B HTEpHET. OIIK-2.1 JI1.1 JI1.2
Oco0EHHOCTH TIOJITOTOBKHU M UCITOJIb30BAHUS CTATUYCCKUX U OIIK-6.1 JI2.1 JI2.2
JIMHAMUYECKHUX WILTIOCTpauu B IHTEpHeT. OIIK-4.1 VK- JI3.2
4.2
9.2 | Jla6 |Pa3paboTka THHAMHYCCKUX H300PaKCHHUIA. OIIK-2.1 JIL.1 JI1.2
OIIK-6.1 JI2.1 J12.2
OIIK-4.1 VK- J3.2
4.2
9.3 Cp |H3yueHue JEKIIHOHHOTO MaTepHaa, MOAr0TOBKA K Ja00paTOPHBIM OIIK-2.1 JIT.1 JI1.2
pabotam. OIIK-6.1 JI2.1 J12.2
OIIK-4.1 VK- JI3.1

4.2




Pa3znen 10. Hayunble nyoimkanuu B IHTepHer. Bubdanorexku B
HUnTepHeT

10.1 | Jlex [Hay4nble myOnukamuu B THTEpHET U OTBETHI HA BBI3OBBI OIIK-2.1 JIT.1 JI1.2
MH(GOPMAMOHHOTO B3pbIBa M TpeOOBAHMA K pedepary 1o TeMe OIIK-6.1 JI2.1 J12.2
BBIITYCKHOM paboTHI I1a IOpTajie MarucTpos. bubmuoreku: OIIK-4.1 VK- J3.2
3HaueHue, pa3Butue U posib Murepuer. HoBble BO3MOXXHOCTH U 4.2
KadecTBO OMOMMoTeK B anoxy MHTepHeT. COCTaB MIEKTPOHHOM
OMOIMOTEKN HA IEPCOHAIBHOM CalTe MarucTpa.
10.2 | Jla6 |Paspabotka u odopmiieHre pedepara Mo TeMe MaruCTepCeKoi OIIK-2.1 JIT.1 JI1.2
pabortsl. [louck crateit anst pasaena OMOIHOTEKH. OIIK-6.1 J12.1 JI2.2
OIIK-4.1 VK- J3.2
4.2
10.3 | Cp |M3yueHue NEKUMOHHOTO MaTepHala, MOAr0TOBKA K J1a00paTOpHBIM OIIK-2.1 JI1.1 JI1.2
pabotam. OIIK-6.1 JI2.1 J12.2
OIIK-4.1 VK- J3.1
4.2
Pa3nes 11. KomnerenTHOCTD B 310Xy UHTepHeT: Kak
coBpeMeHHble HH(POPMALHOHHbIE TEXHOJOTHH MEHSIIOT MHP
11.1 | Jlex |KOMOETEHTHOCTh U YCIIEX B TPAAUIIMOHHOM MHUPE H B SIOXY OIIK-2.1 JIL.1 JI1.2
HHTepHeT: KaKk U oYeMy COBPEMEHHbIE HH(OPMAIIMOHHBIC OIIK-6.1 JI2.1 JI2.2
TEXHOJIOTHH IPUHIUIUAAIBHO MEHSIOT MUp. Bukunenus u npyrue OIIK-4.1 VK- J3.2
MPUHIUITHATBHO HOBBIE HH(OPMALIMOHHBIE PECYPCHL. 4.2
WnTennexryanbHas COOCTBEHHOCTb B COBPEMEHHOM
HHGOPMAMOHHOM MPOCTPAHCTBE.
11.2 | Jla6 | Odopmitenne GHOIHOTEKH 110 TEME U TIEPEUHS CCHUIOK. OIIK-2.1 JIT.1 JI1.2
OIIK-6.1 J12.1 J12.2
OIIK-4.1 VK- J3.2
4.2
11.3 | Cp |U3yueHue JISKHHOHHOTO MaTepuaa, MoAroTOBKa K J1ab0opaToOpHbIM OIIK-2.1 JI1.1 JI1.2
paboTam. OIIK-6.1 J12.1 J12.2
OIIK-4.1 VK- J3.1
4.2
Pazpnen 12. Posib TBOpUYecKoil AKTHBHOCTH B COBPEMEHHbIX
HNHTepHET-TEeXHOJ0rHAX
12.1 | Jlex |VuauBumyanbHbIH pa3en caiita Maructpa. BaxHOCTh u OIIK-2.1 JI1.1 JI1.2
HE00XOIUMOCTb TBOPUECKOW aKTUBHOCTH B COBPEMEHHBIX MIHTepHET OIIK-6.1 JI2.1 J12.2
-T€XHOJIOTUSIX. OIIK-4.1 VK- J3.2
4.2
12.2 | Jlab | OdopmiieHue oTyeTa O MOUCKE M HHANBHIYAIBHOTO pa3/era. OIIK-2.1 JI1.1 JI1.2
OIIK-6.1 JI2.1 J12.2
OIIK-4.1 VK- J3.2
4.2
12.3 | Cp |M3ydeHue JNEKIMOHHOTO MaTepHala, MOAroTOBKa K J1ab0paTOpHbIM OIIK-2.1 JI1.1 JI1.2
paboTam. OIIK-6.1 J12.1 J12.2
OIIK-4.1 VK- JI3.1
4.2
Paznen 13. @eHoMeH cOLUANIBHBIX ceTell U OPTaJl MATHCTPOB
JonHTY
13.1 | Jlex |TlosiBNeHUE U pa3BUTHE COLMATBHBIX CETCH KaK CHEU(PUICCKOI0 OIIK-2.1 JI1.1 JI1.2
(eHoMeHa coBpeMeHHBIX VHTepHeT-TexHomorui. [Toptan OIIK-6.1 JI2.1 JI2.2
MmaructpoB JlorHTY kak crermannsnpoBaHHas MpodecCHOHATBHO OIIK-4.1 VK- J3.2
OPHEHTHUPOBAHHAS COI[UANBHAS CETh. 4.2
13.2 | Jlab |Pabora ¢ MHAWBUIYATBbHBIMHU JIEMCHTAMH JM3aliHa CaliTa. OIIK-2.1 JI1.1 JI1.2
OIIK-6.1 JI2.1 J12.2
OIIK-4.1 VK- J3.2
4.2
13.3 | Cp |M3yueHue NEKUMOHHOTO MaTepHala, MOAr0TOBKA K J1a00paTOpHbIM OIIK-2.1 JI1.1 JI1.2
paboram. OIIK-6.1 JI2.1 JI2.2
OIIK-4.1 VK- J3.1
4.2

Pa3nen 14. Cucrema 3aKOHOMepPHOCTel pa3BUTHUS CPEICTB H
METO/10B COBPEMEHHOI0 KOMNILIOTHHIa M HTepHeT




14.1 | Jlex | OcHOBHBIE 3aKOHOMEPHOCTH Pa3BUTHs HH(OPMAIIMOHHO- OIIK-2.1 JI1.1 JI1.2
KOMITBIOTEPHBIX TEXHOJIOTHHA U MX BIUSHHUE HA YBOJIIOLUIO OIIK-6.1 J12.1 JI2.2
WnTepHer-TexHonoruil. Ilporno3upoBanue pa3BUTHs TEXHOJIOIHH OIIK-4.1 VK- J3.2
Ha 0a3e M3BECTHBIX 3aKOHOMEPHOCTEHH. 4.2

14.2 | Ja6 | KommiekcHas HHCTAJUISALUS caiiTa. OIIK-2.1 JI1.1 J11.2

OIIK-6.1 JI2.1 J12.2
OIIK-4.1 VK- JI3.2
4.2
14.3 | Cp |U3yueHue JIEKIHMOHHOTO MaTepHaa, MOArOTOBKA K J1a00paTOPHBIM OIlK-2.1 JI1.1 JI1.2
pabotam. OIIK-6.1 JI2.1 J12.2
OIIK-4.1 VK- JI3.1
4.2
Pazpnen 15. TunuyHbie 3aMe4aHus 10 CaliTy MATHCTPA U
TpedoBaHMs 10 0)OPMJIEHUIO TEKCTOB H KOMIUIEKCHOI OTJIa/IKe
caiita

15.1 | Jlex [ JleranpHbIi IepeueHb TpeOOBAHMS HO OQOPMIICHUIO TEKCTOB U OIIK-2.1 JIT.1 JI1.2
Pa3IUYHBIX Pa3/IeioB caliTa MarucTpa. XapakTepHble 3aMedaHue HO OIIK-6.1 JI2.1 J12.2
oopmiIeHNIO TeKCTOB B VIHTEpHET B LI€IOM U Ha IopTale OIIK-4.1 VK- J3.2
MarucTpoB B 4acTHOCTU. KoMIuliekcHast oTianka 1 TEXHOJIOT s 4.2
clauu caiTa.

15.2 | Jla6 |TIpoBepka Bcex pa3eioB caiita Ha cepBepe. OIIK-2.1 JI1.1 JI1.2

OIIK-6.1 JI2.1 J12.2
OIIK-4.1 VK- JI3.2
4.2
15.3 | Cp |H3yueHue JIEKIMOHHOTO MaTepHaa, MOAr0TOBKA K J1a00paTOPHBIM OIIK-2.1 JIT.1 JI1.2
pabotam. OIIK-6.1 JI2.1 J12.2
OIIK-4.1 VK- J3.1
4.2
Pa3nen 16. OBontouns u 6yayuiee UHTepHET-TeXHOJIOT M
16.1 | Jlex | OcobeHHOCTH M HanboJIee BaKHBIC 3aKOHOMEPHOCTH Pa3BUTHS OIIK-2.1 JI1.1 J11.2
WnTepuer-texHonoruil. bynymee MHTepHET-TEXHOIOIHH. OIIK-6.1 JI2.1 J12.2
OIIK-4.1 VK- J3.2
4.2
16.2 | Jlab [ Mertomap! OTaaaKu caiiTa. OIIK-2.1 JI1.1 JI1.2
OIIK-6.1 J12.1 J12.2
OIIK-4.1 VK- J3.2
4.2

16.3 | Cp |H3ydyeHue JIEKIMOHHOTO MaTepHala, MOAr0TOBKA K J1a00paTOPHBIM OIIK-2.1 JIT.1 JI1.2

pabotam. OIIK-6.1 JI2.1 J12.2
OIIK-4.1 VK- J3.1
4.2

16.4 | KPKK [ KoHcynapTaluu Mo TeMaM JUCIHUILIHHEL [IoaroToBka k caade u OIIK-2.1 JIL.1 JI1.2

cllaya 3K3aMeHa M0 JUCHUTIINHE. OIIK-6.1 JI2.1 JI2.2
OIIK-4.1 VK- J3.1
4.2

6. OBPASOBATEJIBHBIE TEXHOJIOI'MH

B xone 00y4eHns NpuMEHSIOTCS CleAyIoIue 00pa3oBaTeIbHbIEe TEXHOIOTHH:

6.1

Jlexnust

SIBnsieTcss OCHOBHBIM BHJIOM YYEOHBIX 3aHSTHH, COCTABISET OCHOBY TEOPETHUCCKON ITOATOTOBKH
oOygaromuxcsi. Llenn JIeKIMOHHBIX 3aHATHHA: NaTh CHCTEMAaTH3MPOBAHHBIC HAyYHBIC 3HAHUS II0
TUCHHIUIMHE, AaKIIeHTHPOBATh BHHMAaHHE Ha HaubOoJiee CIIOKHBIX BOINPOCaX JUCHUIUINHBL
CTHUMYJMPOBATh AKTUBHYIO TIO3HABATEIBHYIO JESATENBHOCTh OOy4aromuxcs, CIocOOCTBOBATh
(hopMHpPOBaAHUIO MX TBOPUECKOTO MBIIIIJICHUS.

6.2

JlabopatopHast
pabota

Bun ydeOHOrO 3aHATHS, HAa KOTOPOM CTYAEHT IIOJ PYKOBOJCTBOM IIPEIOAaBaTeNsl IOCie
MIPEeIBAPUTEILHOTO HU3Yy4YEHHUS COOTBETCTBYIOIIEH METOAWKH JIMYHO MPOBOJUT HATypHBIE WU
MMUTAIIMOHHBIE OKCIEPUMEHTHI WU HCCICNOBAaHUS C IEJNbI0 MPAKTHUYECKOTO TOJTBEPKICHHS
OTJCIIBHBIX TCOPETHUCCKUX MOJOKECHUH ydeOHOW AMCIUILIMHBI, IPHOOpeTacT ymMeHus paboTaTh C
71a00paTOPHBIM 000PYIOBAHHEM U H3MEPHUTEILHBIMU IPUOOPaAMHU.

6.3

Koncynbranus

SBnsiercss omgHOMt W3 GopM pyKOBOICTBA y4eOHOH paboTol O0OyJaroNUXCSs U OKa3aHUSA UM
MOMOIIA B CAMOCTOSTEIILHOM HM3YYCHUM MaTephalia IUCHUILUIMHBI, B JUKBUAAIUN WMCHOIIUXCS
npo0OesoB B 3HAHUAX, 3a0JDKCHHOCTCH 1O TEKYIIUM 3aHITHUSAM, B IMOJITOTOBKE IHCHMCHHBIX
pabot (mpoektoB). KoHCynmbTalusi MPOBOJSTCS MPENoaBaTesieM, BEAYIIMM 3aHATHS B y4eOHOM
rpymne, HAYYHBIM PYKOBOJIHUTEIEM W MOXKET HOCHUTh KaK WHIUBHYalIbHBIA, TaK M TPYIIOBOM
xapakrep.




6.4 | Camocrostens | HampaBinena Ha yrnyOneHWe W 3aKkpeIUleHWE 3HAHWH, MOJIYYEHHBIX Ha JIEKOUAX M JPYTUX

KOHTPOJTIO.

7. POHJ OIEHOYHbBIX CPEJICTB

7.1. KOHTpO.]'IbeIe BOIIPOCHI 1JI MTPOBEACHHUS TEKYHIEIr0 KOHTPOJISA YCII€BAEMOCTH

s paznena «Beenenuer:

1. Uro Takoe IHTEpHET-TEXHOJIOTUU U I YETO OHU HYXKHBI?

2. Kak BO3HMKIIM U pa3BUBAINCh IHTEpPHET-TEXHOIOIUU CO BpeMEHEM?

3. B uem pazmmune mexxay MaTepHETOM M BeemupHOM mayTHHON?

4. Kakue 0CHOBHBIE TEXHOJIOTHH JIEKAT B OCHOBE paboThl MHTepHeTa?

5. KakoBbI Tekylye TeHIEHIUH U NEPCIEKTUBBI Pa3BUTUS IHTepHET-TeXHOI0THil?

Jns paznena « THTEpHET: CTPYKTYpa, CEPBEPHI, MPOTOKOIIBI, SI3BIKI:

1. OnuimMTe OCHOBHYIO CTPYKTYpYy MIHTEepHETa U pOJIb CEPBEPOB B €ro padoTe.

2. Kakue ocHOBHBIE IPOTOKOJIBI HCTIONB3YIOTCS B MIHTEpHETE U 117151 uero?

3. Yto Takoe A3bIKU Pa3METKU U KaKyl0 PoJib OHU UrpatoT B HTepHETE?

4. B yeM pa3HuIa MEXy CTATUYECKUM M JUHAMHUYECKUM KOHTEHTOM Ha Beb-caiite?
5. Kak HTTPS obecnieunBaet 6€30MacHOCTh Mepeadn AaHHbiX B MHTepHEeTE?

Jns pasnena «ITouck nHGOPMAIKHU U €TO JOKyMEHTHPOBAHUE)!

1. Kakue cymiecTBYIOT METO/IbI U MHCTPYMEHTHI Ioncka uHdopmaimu B MHTepHete?

2. B 1yeM 3akimrouaeTrcs mporecc JOKyMEHTUPOBAHUS HaiIeHHON nH(popManyu?

3. Kak olleHUTh TOCTOBEPHOCTH U aKTyalbHOCTh HH(popManuy B HTepHETE?

4. YeMm oTiiM4aeTcs MOUCK MH(pOpMAIK B HAyYHBIX 0a3ax JaHHBIX OT 001Iero moucka B MIHTepHeTe?
5. Kakue mydinve npakTHKH MOUCKa HH()OPMAIHX BB MOTIIH OBl IIOPEKOMEHAOBATH?

Jua pazpena «'unepreker u HTMLy:

1. Yto Takoe runepTekcT U Kakosa ero ponb B MHTepHeTe?

2. Kakne ocHOBHBIC (DYHKIIMM ¥ BO3MOXHOCTH Tipenoctaisier HTML?

3. B ueM paznuna mexny HTML u XHTML?

4. Kak co3nats mpoctyto HTML-cTpanuity ¢ TEKCTOM U M300paskeHUSIMU ?

5. Kakue HTML-Tern Han0osiee BayKHBI IS CTPYKTYPUPOBaHUS HH(GOPMAIK Ha BeO-cTpaHuie?

Jns paznena «OcHoBHBIE 37eMeHTE] HTMLy»:

1. Ilepeuncnure OCHOBHBIE CTPYKTYpHBIE 35ieMeHTsl HTML-nokymeHnTa.

2. Kak ucnions3oBath Tabsmisl B HTML mist cTpykTypupoBaHUs JaHHBIX?

3. Kakumu criocobamu MO>KHO BCTaBUTh n3oOpakenne Ha HTML-ctpanuiry?

4. Kakue ¢opmsl BBoAa AaHHBIX JocTynHbI B HTML 1 kak X HCHONIB30BaTh Ha BeO-popmax?
5. Kak co3maTe HaBUTAalIMOHHOE MEHIO Ha caiite ¢ rmoMoisro HTML?

s pasnena «Pesrome u CV: nepconansHast nH(Gopmarust B IHTepHET»:

1. Kakue ocHOBHBIE MpaBuiia ciaelyeT coOI0aaTh Ipu pa3MelleHny pe3tome B HtepHeTe?

2. Kakue onnaitH-uiaTpopMbl SBISIOTCS HaunboJiee MOIXOAAIIMMH JIJIs MyOJTUKaIMy pe3tome?

3. B weMm pazHuIa Mexxay oHaiH-pestoMe u CV, U Kak BRIOpaTh MoAXoAsmmit popmat?

4. Kaxk n36exath pacpoCTpaHeHHs IepCOHANBHOIT nH(popManuu 6e3 Balero corimacus?

5. Kak ucnosnb30BaTh conuanbHble CETH A yTydIIeHUs] BUAUMOCTH Batero pestoMe unu CV B uHTepHETE?

Jus paznena « MynbTHA3BIMHOE TIpeICTaBIeHHE HHpopMarmu B iHTepHeTe, THepTeKcToBEIe CChIIkH 1 URLy:
1. Kakum 06pa3oM oCyIIecTBIIsIETCS NOIEPIKKa MYAbTUS3BIYHOCTH Ha BeO-caiiTax?

2. Yro Takoe TUIEPTEKCTOBBIE CChUIKU U KaK OHM padoTaroT Ha BeO-cTpaHuLax?

3. KakoBa ctpyktypa URL 1 4T0 03HaUaroT €ro pasjin4Hble KOMIIOHEHTHI?

4. B ueMm paznuune MeXIy aOCOTIOTHBIMU B OTHOCHTENbHEIMI URL?

5. Kak obecnieunTb JOCTYIMHOCTh BEO-KOHTEHTA IS TIOJIb30BaTeNe Pa3HbIX SI3BIKOB?

s paznena «'padudeckas nadopmanust B Matepret. [ToaroroBka mopTpeTHBIX POTO»:

1. Kaxue ocHOBHBIE (hopMaTsl rpaduueckux (aiaoB UCIONB3YIOTCSA B IHTEepHETe U B YeM HX OTJINYUS?

2. Kakyie IpHHIMUIIBI PETYIIN CIEAYeT HCIOJIB30BaTh NPH MOArOTOBKE HOPTPETHBIX (oTorpaduii ms cetn?
3. Kak nu3MeHuTS pasmep mim ¢gopmart n3o0paxkeHus I UCIIoIbp30BaHus B HTepHETE?

4. B yeM 3aKJII0UaIOTCS OCHOBHBIE TpeOOBaHUS K (hoTorpadusM U MpoPeCcCHOHANBHBIX ceTei?

5. Kakue WHCTpYMEHTBI HJIH IIPOTPaMMBI Jy4Ille BCETO MOIXOAAT st 00pabOTKU MOPTPETHBIX GoTorpaduii?

s paznena «I'paduaeckas nadopmarms B aTepHeT. CTaTH4ecKHe M JHHAMUYECKHE FILTIOCTPAIHID):

1. B ueM pa3HHIa MEXTy CTATUYECKIMH U JUHAMHYECKUMH N300pakeHus My B VlHTEpHETE?

2. Kakue TeXHONOTuH MO3BOJISIOT CO3/1aBaTh U HCHONb30BaTh JUHAMUYECKHE HILTIOCTPALK Ha BeO-CTpaHUIax?
3. Kak ontuMHU3HpoBaTh rpadMuecKnii KOHTEHT JUI YCKOPESHUS 3arPy3KH BeO-CTPaHUIIHI?

HasA pa60Ta 3aHATHUAX, BBIpa6OTKy HaBBIKOB CaMOCTOATCIIBHOI'O AKTHUBHOI'O HpI/IO6pCT€HI/I$I
06yanOH-U’IXCﬂ JOITIOJTHUTCIIbHBIX 3HaHI/II>'I, TIOATOTOBKY K MPEACTOAIINM y‘le6HBIM 3aHATUAM W TIIPOMEXKYTOYHOMY




4. Kakue IpHHITUIIEI AnM3aifHa clIeayeT yIUThIBATh IPU BEIOOpE MILTIOCTpanuil 1 caifra?
5. Kak Binsier kauecTBo rpaduueckoii ”H(GOpPMaUK Ha BOCIPUSTHE KOHTEHTA MOJIb30BaTeIISIMU?

s pasnena «Hayuansle mybnukammu B MaTepHet. bubnnorexu B IHTEpHET»:

1. Kakue nnathopMbl A7 HAyYHBIX MyOJIMKAIMA CUXTAIOTCSl Hanbosee aBTOpuTeTHBIMU B VIHTEepHETE?

2. B yem npenmyIecTBa ¥ HEZOCTATKH 3IEKTPOHHBIX OMOIMOTEK 0 CPABHEHUIO C TPaJULUOHHBIMA?

3. Kakue MHCTpYMEHTBI U METObI CYLIECTBYIOT [UI IIOUCKA HAy4YHBIX MaTepuaios B IHTepHeTe?

4. YeM oTIIMHAETCS OTKPBITHII JOCTYI K HAYYHBIM IMyOJIHMKALMSIM OT TPAAUIIHOHHON MO/EIH MyOIHKauu?
5. Kak mpaBHIBHO UTHPOBATH 3JIEKTPOHHBIC HCTOYHHKH B HAYYHBIX padorax?

Jns pasnena «KommeTeHTHOCTS B 310Xy MIHTepHET: Kak cCOBpeMEHHbIe HH()OPMAI[HOHHBIC TEXHOJIOTHH MEHSIIOT MHUDPY:
1. Kakue ximroueBble KOMIETEHIIME HEOOXOANMBI CIICLUATMCTY B AMOXY HU(PPOBBIX TEXHOIOTHH?

2. B uem 3aximrouaercs BiusiHue MIHTEpHET-TEXHOIOTHH Ha 00pa30oBaTeIbHbINA npoecc?

3. Kaxum 06pazoM rud)poBH3aIis BIHACT Ha pa3BUTHE SKOHOMHKHI B On3Heca?

4. Kakue npodeccun NosSBIIHCH Onaroaaps pa3sBUTHIO VHTEpHET-TeXHOIOTHIA?

5. Kak VIHTepHeT BIHseT HA COLMANIbHbIE CBA3HM U OOLICHHE MEX/LY JTHObMH?

Jis pazaena «Poib TBOpYECKOH aKTUBHOCTU B COBPEMEHHBIX IHTEpHET-TEXHOIOTUAX»:

1. Kakue BO3MOKHOCTH JAJIsl TBOPUECKOTO CAMOBBIPKEHHSI TPEJOCTABISET COBpeMeHHbIN MHTepHeT?
2. B ueM 3aKirodaeTcs BKJIaJ TBOPUECKUX HHIYCTPHUHA B pa3sBuTHE IHTEpHET-TEXHOIOTHIA?

3. Kaxue mmatdopMsl 1 HHCTpYMEHTHI MIHTepHEeTa JTydIIie BCETO TMOAXOMAT IS TBOPUECKUX JIFOACH?
4. Kak MHTepHeT MoMoraet B IPOIBIDKCHUH U MOHETU3AIIMU TBOPUECKUX paboT?

5. KakoBbI BBI30BBI U TPYIHOCTH, C KOTOPBIMH CTAJIKUBAIOTCSI TBOPYECKUE IO B CETH?

Jus pazpena «@eHOMEH colUanbHbIX ceTell U nopran Maructpos JoHHT Y »:

1. B ueM 0cOOEHHOCTHU COIMATIBLHBIX CeTeil Kak MHCTPYMEHTa KOMMYHUKALN?

2. Kak conpianbHble ceTn BIMAIOT HAa (POPMUPOBAHUE OOIIECTBEHHOTO MHEHUS?

3. Onmummre pons noprana MaructpoB JJoHHTY B npodeccnonambHOM pa3sBUTHH CTYCHTOB.

4. KakoBbI IpeUMyII[eCTBA U HEAOCTATKU UCIIOIB30BAHNS COIIMANBHBIX ceTel I 00pa30BaTeNIbHBIX Henei?
5. Kak conpasibHble ceTd U ogo0HbIe mIaT(GOpMbI MOTYT CIIOCOOCTBOBATH HAYYHOMY COTPYAHHIECTBY?

Jus pazaena «CucteMa 3aKOHOMEPHOCTE! pa3BUTUS CPEACTB U METO0B COBPEMEHHOTO KOMIIbIOTUHTA U IHTEpHET»:
1. Kakue kio4eBble TEHISHIUU CErOHs HAOII0Aal0TCsI B Pa3BUTUH KOMIIBIOTEPHBIX TeXHONOruil u MHTepueTa?

2. B 4em 3axirouaeTcsi B3aMMOCBSI3b MEXLy Pa3BUTHEM OOJIauHBIX TEXHOIOTHH 1 MIHTepHEeTOM Bemieit?

3. Kakue naHOBaIMM B 001acTi VIHTEPHET-TEXHOJIOTHIA 0’KUIAIOTCS B ONMDKAIIIe ToIb17

4. Kak UCKyCCTBEHHBIH HHTEIUIEKT U MAIlIHHHOE 00y4eHHe BIUAIOT Ha pa3BUTHE MHTepHET-TeXHOMOTHiA?

5. KakoBbI ocHOBHBIE TTPOOIEMBI U BBI30BBI O€30M1aCHOCTH B COBpeMeHHOM HHTepHeTe?

Jns pa3nena « TunmU9HBIE 3aMEYaHMs 110 CAlTy MarucTpa u TpeOoBaHMS 10 O(YOPMIICHHIO TEKCTOB M KOMIUIEKCHOH OTIIaaKe
caiiran:

1. Kakue uacto BcTpeyaronyecs OmHOKY TIPU CO3JaHHN U COAEPKAHUN CaliTOB MaruCTpaTyphl?

2. B 1yeM 3akimrovaroTcsi OCHOBHBIE TpeOoBaHMS K 0QOPMIIEHUIO TEKCTOB Ha HAYIHOM caiTe?

3. Kakue TeXHHKH 1 HHCTPYMEHThI KOMIUIEKCHOM OTJIaJIKH caiiTa Bl 3HaeTe?

4. Kak ynmy4muTh J0CTYIHOCTb U YI00CTBO UCIOJIB30BaHUS CaliTa JUIsl BCEX KaTeropuii mosib3oBarenei?

5. Kakne metossl KoHTeHT-aHam3a U SEO-ontummsarm Hanbosnee 3G heKTHBHEI U1 HayIHBIX CaliTOB?

Jns paznena «Bononus u Oynyiiee HTEpHET-TEXHOIOTUI»:

1. Kakue stansl pa3sutus IHTEpHETa BBl MOXKETE BBIACIMTE C Hayasla ero Co31aHusl JO HaCTOSALIEr0 BpeMEH?

2. B 1eM BUMTE OCHOBHBIE HATIPABJICHUS pa3BUTHs VIHTEPHET-TEXHOJIOTHIA B Oyaymem?

3. KaxoBo Bamie BuneHue MHTepHeTa Betleil 1 ero OymyIiero BIHSHUS Ha MOBCETHEBHYIO KHU3HB?

4. Kakue TeXHOJIOTUH MOT'YT CTaTh KIFOUEBBIMH B oOecrieueHnn 0e30MacHOCTH 1 KOH(pUIeHInaIbHOCTH B IHTepHETE?
5. Kak pa3zButne BUPTyaJbHON M JOTIOJHEHHOH pearbHOCTH H3MEHHT HCTIONIb30BaHKe MIHTepHeTa B 00pa3oBaHNH 1
pa3BleUYCHUAX?

7.2. KOHTpOJIbH])le BOIIPOCHI JIsl ITIPOBEACHUA l'lpOMe)KyTO‘lHOﬁ ATTECTAIlMHU IO UTOraM OCBOCHUSA TUCHUIIJIUHBI

. UnTeprer u Beemuphas nayruHa. OCHOBHBIE IIOHSTUS U ONIPENEIICHUS.

. bazoBas ungpactpykrypa MutepHer. OCHOBHBIE CEPBUCHI U TPOTOKOJIBI.

Crpykrypa u Tonosorust Be6: HTTP, URL, HTML.

. bpaysepsl: 3BOIIOLINSA U OCHOBHBIE COBPEMEHHBIE CEMENCTBA.

. OCHOBHBIE XapaKTEPUCTUKH OTKPBITOTO U CKPBITOTO HH(OPMAIIMOHHOTO BEO-IIPOCTPAHCTBA
. Monens Be6-nipoctpanctsa bpénepa (Bow Tie) u ee cBoiicTaa.

. 'nmreprexct. OCHOBHBIE MTOHATHS M ONPE/ICIICHHS.

. IIpenoChUIKN TOSBICHUS U SBOIIONNS THIIEPTEKCTA.

. Kimnenr-cepBepHas TeXHOJIOTUs Nepeiaun THIIEPTEKCTa.

10. Cucrema nomennbix iMeH DNS. Ha3HadeHre v IpUHIMIT PabOTHI.

11. O6paboTka BeO-I0KyMeHTOB B Opaysepe. O0bekTHast Moienb JokyMenToB (DOM).

12. Enunerit ykazatens pecypcoB URL. Haznauenue u TpaguiiionHas popma 3amucH.

13. CoumanbHble ceTH: MPENOCHUIKH NOSBICHUS K OCOOEHHOCTH BOJIOLMH. [ TaBHBIE YTPO3bl B COBPEMEHHBIX COLMAIBHBIX
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CCTAX
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28.
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31.
32.
33.
34.
35.

OCHOBHBIC HCTOYHHKH IPO(GECCHOHATIBHOW M Hay4HO# nH(opManuu B IHTEepHETE.

OcHoBHBI€ 3Tans! B pazsutud HTML.

TeroBast Monens u 6a3oBast cTpykrypa HTML-noxymeHTOB.

OcHoBHBIe TpeOoBaHus K 3arnaBHoi yactd HTML.

. HdepeBo anementoB HTML. PoncTBeHHbIE CBA3M MEX Ty dileMeHTaMU. [[puHIMIIBI Hacae1oBaHus.
OcHoBubie anemenTsl HTML 1t opMaTupoBaHust TEKCTA.

. HononHutensHbIe (BcromoraTenbHsie) aneMenTs HTML amst popmaTupoBaHus Tekcra.
OcuoBHbIe 31eMeHTsl HTML /1511 BCTaBKH N300paskeHUI U CO3/1aHMs TUIIEPCCHUIOK.

. OcuoBHBIe 31eMeHTs] HTML 1 paboThI CO CITCKaMH.

OcHoBubIe 2nemenTsl HTML m1st paboTsl ¢ Tabnumamu.

Briounsie u ctpounsie anementsl HTML. Onpenenenust 1 0CHOBHbIE 0COOEHHOCTH.
Yuusepcanpuble aneMenTs HTML. HasHaueHue 1 NpUHIMIBI UCTIONb30BAHMS.

AtpuOyTts! snemenToB HTML. IpuaIine! HacnenoBaHus. Y HUBEpCAIbHBIE aTPHOYTHI.
Anpecarus 8 HTML. BapuanTs! 1 mpuMepsl aOCOTIOTHOI U OTHOCUTENBHOIT afipecanyu.
Kackanubie Tabnune! cruieit CSS. [IpeAnockUIKy MOSIBICHUS U HCTOPUS Pa3BUTHS.

OcHoBsl cuaTakcuca CSS. Ha3zHadueHne u 0COOCHHOCTH MCTIONB30BAHNS.

Mertons! onpenenenus CSS. BerpauBaHue, BI0KEHUE U CBA3bIBaHUE.

Mertoas! onpeaenenust CSS. [IpuHIUIBI KaCKaJUPOBAHUS U HACTIEIOBAHUS CTUIICH.

Ennnnust uamepenus B CSS. IlepeueHb aOCOMIOTHBIX U OTHOCUTEbHBIX €IMHULL U3MEPEHMSL.
Crioco0b1 3amanus niBeta B CSS. [[BeToBbIe TaOMUIIB! (MTanuTphl). [IprHIMTIEI TOAOOpa IBETA.
HIpudrosoe odpopmuaenue B CSS. Iapautypsl. CemeiictBo u tun mpudta. [Tonatre o «6e30macHBIX» MpUQTax.
HIpudrosoe odpopmnenue B CSS. Hactpoiika tuma, pazmepa, HadepTanus 1 Mogudukanun mpugpTa. CoduparensHoe

mpudToBOE 0OPMIICHHE.
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Odopmnenne tekcra B CSS. BeipaBHUBaHHE, OTCTYIIBI ¥ TPOMEXKYTKH, TpaHCHOPMAIIHS, HHTEPBAJIBI U IEKOPALTHSL.
BasoBsrii cuatakcuc CSS. CenekTopsl Teros.

bazossrii cuaTakcuc CSS. Knacchl v uaeHTHOUKATOPEI.

Bazoserit cuatakcuc CSS. KoHTEKCTHBIE, COCETHUE U TIOUEPHHUE CEIEKTOPHI.

BazoBsrii cuatakcuc CSS. CenekTopsl aTpuOyToB.

brounas monens CSS. Pamku, mosst u OTCTYIIBI.

brounas monens CSS. Tlo3unnoHMpOBaHUE 3JIEMEHTOB.

bnounas mogens CSS. MHOTOCIIOIHOCTD, BEIpaBHUBAHUE U OOTEKaHUE.

Kparkas uctopus pazsurus noucka B UntepHere.

Mexann3m Be6-morcka: 0CHOBHbIE KOMIIOHEHTHI.

Mexanu3m Beb-moncka: 0coOeHHOCTH paOOTHI ¥ MPUHITUITEI PAHKHPOBAHUSI.

OCHOBHBIE IOUCKOBBIE CUCTEMBI, OPHEHTUPOBAHHBIEC Ha PA3IMYHBIC SI3BIKOBBIC IPOCTPAHCTBA.

OcCHOBHBIE BU/IbI TIOUCKOBBIX CUCTEM. Jl0/M MOMCKOBBIX CUCTEM B MUPE.

OCHOBHBIE TIpaBHIIa GOPMHUPOBAHMS 3aIIPOCOB B IOMCKOBBIX CHCTEMaX.

CrienuanbHble BUIBI IOUCKa B IHTEpHET.

. CraTHCTHKA PacpOCTpaHEHHsI OCHOBHBIX SI3bIKOB, MHIEKCHI IMTUPOBAHUS U «UHAEKC S3BIKOBOW 2P PEKTUBHOCTH» B BEO-
OCTpPaHCTBE.

PactpoBas u BektopHas rpaduka. JlocTonHCTBa M HetocTaTKH. OTIINIUTENEHBIE 0COOCHHOCTH.

. OcHoBHBIE (hopMaTsI peacTaBICHUS rpaduIeckoi HHPOPMAIHN.

Pacrpossiit popmar GIF: onncanue, Ha3HaYeHHE U OCHOBHBIE OCOOCHHOCTH.

Pactpossrit popmat PNG: ommcanue, Ha3Ha4eHIE 1 OCHOBHBIE OCOOCHHOCTH.

Pactpossrit popmar JPEG: onmcanne, Ha3HauYeHNE U OCHOBHBIE OCOOEHHOCTH.

OcHOBHBIE BEKTOpHBIE Tpaduyeckue GopMaThl.

Bexropnslit popmar SVG: onucanne, Ha3HaAY€HUE U OCHOBHBIE OCOOCHHOCTH.

PDF u DJVU kak ¢opMaThl IpeCTaBIeHUS HAyIHBIX MyOnukanuii B UHTepHeT: onmcanune, Ha3HAYeHNE W OCHOBHBIC

0COOEHHOCTH.

60
61
LB
62

63.
64.

65

66.
67.
68.
69.
70.
71.
72.

. Aanmanus B Be6: GIF-anumanms.

. OCHOBHBIE IIBETOBBIC MOJICTH. JJOCTOMHCTBA M HEJJOCTATKA. AJTUTHBHEIC M CYOTPAKTUBHBIC TIPHHITUITEL TOTyICHHS
€TOB.

. lIBeToBoe konupoBanue. [ myorna usera. [Ipumepsl n-OUTHBIX LBETOB.

OcHoBHBIE TpeOoBaHuUs K npodeccHoHanbHOi ouorpadun Ha Web-cTpanurie.

OcHOBHBIE TpeOOBaHNS K Pa3MENICHNIO CCHUIOK Ha MepcoHanbHOH Web-cTpanurie.

. OcHOBHBIE TpeboBaHuUS K IpadudeckoMy MaTepHally Ha epcoHanbHoH Web-cTpanurie.

OcHoOBHbIE TpeOOBaHU K aBTOpedepary Hay4YHOH paboTHI.

OcHOBHBIE TpeOOBaHNUS K IEPEYHIO CCHUIOK 10 KOHKpeTHOI Teme. Hanboee 3HaunMbie IHTEpHET-TIPOEKTHI.
OcHOBHBIE TpeOOBaHNUS K IEKTPOHHON OHOIHNOTEKE 0 KOHKPETHOH TeMme. KpynHeime 31eKTpoHHbIe ONOTHOTEKH.
IMouck uHpOPMALMHU 1 €ro aHAIU3 B KOHTEKCTE Pa3padOTKH TEMATHYECKOro caiira.

OcHoBHbIe TpeOoBaHus K opopmieHHto MHTepHeT-nyonukannii. [IpaBuia pasMemenus WLTFOCTPALUN K HUM.
XapakTepucTika, 0COOEHHOCTH W METOAMKA MTOJTOTOBKH MTOPTPETHHIX (oTO.

OCHOBHBIE CITOCOOBI CO3aHUS U METOIMKA ITOJTOTOBKY JUHAMHUYECKUX MILUTOCTPALIUH ATl TEMaTHUECKOTo caifTa.

7.3. TeMaTHKa NHCbLMEHHBIX padoT

ITrceMeHHBIE PaOOTHI IO AUCHUILTHHE HE MPETYCMOTPEHbI

7.4. KpuTepun oneHMBaHUsA




Texymuii KOHTPOJIb 3HAHHUH 00YYAIOLIETOCs OCYIIECTBISETCS IO Pe3yIbTaTaM BBIITOJHEHHUS U 3alIUTHI JTa0OPaTOPHBIX
paboT, KOHTPOJBHBIX 33aHUI U TEKYIIHX OMPOCOB Ha JICKIUAX.

3amuTa 1abopaTOPHBIX paObOT U KOHTPOIBHBIX 33JaHUH MMPOBOIUTCS B BUJIE cOOece10BaHMs. BhIoTHeHE BCexX
nmabopaTOpHBIX paboT U KOHTPOJIBHBIX 33IaHUH, TPEAYCMOTPEHHBIX paboueii MporpaMMoi TUCIUTUINHBL, SIBISETCS
00s13aTEIBLHEBIM.

Heobxomumoe ycioBue ISl IOMycKa K 9K3aMEHY: BBIIMOJIHEHHE, MPETIOCTABICHHE U 3alIUTa OTYETOB M0 BCEM J1ab0OpaTOpHbIM
pabotam, peyCMOTPEHHBIM pabodei MpOrpaMMOid JUCITUTUTHHBI; BHITIOJTHEHUE BCEX KOHTPOJIBHBIX 3aIaHHM.

[To pe3ynpTaTam sK3aMeHa 00YJaOIEMYCsl BBICTABIISIOTCS CIEAYIOIIUE OIIEHKH:

«OTINYHOY - OOYYAFOLIHUICS B TIOJTHOM 00BEME 3HACT MAaTepHa, TPAMOTHO U IO CYIECTBY U3JIaraeT ero, He TOIycKast
CYIIECTBCHHBIX HETOYHOCTEH B OTBETE HA BOIPOC; OS30MMO0YHO HAXOUT PEIICHUS 3aIJaHHM, MPEITyCMOTPEHHBIX
MPOTpaMMOi 00yJIeHHs; YCIIEITHO BHITTOJIHUII TIPETYCMOTPEHHBIE POTPaMMOi 00ydeHHS 3aTaHuS;

«Xopor1Ioy - 00yJaroIIniics XOPOIIO 3HAET MaTepUall, FPAMOTHO U IO CYIIECTBY H3JIaraeT ero, A0MycKasi HeKOTOPBIE
HETOYHOCTH B OTBETE Ha BOIPOC; YBEPEHHO HAXOIUT PELICHHUS 3aaHuUi, IPEAYCMOTPEHHBIX MPOrPaMMOil 00yICHHS;
YCIENIHO BBIMOIHUII TIPETYCMOTPEHHBIE MPOTpaMMOit 0OyUICHHS 3a/TaHus;

«Y IOBIIETBOPUTETHHOY - 00YJAIOIINICS TOBEPXHOCTHO 3HAET MaTepHall OCHOBHBIX PA3/IEOB U TeM yIeOHON TUCIIMIUIHHBL,
JIONYCKaeT HETOYHOCTH B OTBETE Ha BOIPOC; 3aTPYIHSCTCS C HAXOXKICHHUEM PEIICHUS] HEKOTOPBIX 3aIaHHiA,
MPEIYCMOTPSHHBIX MPOrPaMMOI 00YUCHHUS; TIPEAYCMOTPEHHBIE MMPOrPAMMOI 0O0YUCHHS 3aaHHUS BHITIOJHEHBI C
HETOYHOCTSIMH;

«HeynoBneTBOpUTEIbHOY - 00yJaIOUIMIACSA HE 3HAET 3HAUUTENBFHON YaCTH MaTepualla, JOMyCKaeT CYIECTBEHHbIE OIINOKH B
OTBETax Ha BOMPOCKI; HE YMEET HAXOIUTh PEIIeHHUs OOJBINNHCTBA MPEAYCMOTPEHHBIX MTPOTPAMMO 00yIEHHs 3aTaHIi; He
BCE 3aJIaHMsI, IPEAYCMOTPEHHBIC IPOTPaMMOK 00YUSHHS, BHITOTHEHBI YAOBICTBOPHUTEIBHO.

8. YYEBHO-METOJANYECKOE I TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJIMHBI (MOAY JIST)

8.1. Pexomenayemasi inreparypa

JI3.1 | Anonpmenko A. S1., Usanuna C. B., Cumopos K. A. Metoandeckue yka3aHUs K CAMOCTOSTEIBHOM padoTe o
qucipmHe "MHTepHeT-TeXHOIOrHH" [ DNeKTPOHHEINA pecypce] [DNeKTpoHHbIH pecypc]:(JU CTyAeHTOB YPOBHS
npo¢eCCHOHATIBLHOTO 00pa3oBaHus "MarucTp" Bcex HalpaBiIeHU MOATOTOBKU U GpopM oOydeHust). - JloHeuk:
T'OVYBIIO "JOHHTYVY", 2020. - 1 ¢aitn — Pexxum noctyna: http://ed.donntu.ru/books/21/m5694.pdf

JI3.2 | Anonpuenko A. f., Usanuna C. B., Cumopos K. A. Meroandeckue yka3aHus K JJaDOpaTOPHEIM 3aHATHSM I10
nucrpmuinHe "MHTepHeT-TeXHOIOruH" [ DNeKTPOHHEIN pecypce] [DneKTpoHHbIH pecypc]:(JU CTyAeHTOB YPOBHS
npo¢eCCHOHATIBLHOTO 00pa3oBaHus "MarucTp" Bcex HalpaBiIeHUH MOATOTOBKU U GpopM oOydeHust). - JloHeuk:
T'OVYBIIO "JOHHTYVY", 2020. - 1 ¢aitn — Pexxum noctyna: http://ed.donntu.ru/books/21/m5695.pdf

JI2.1 | boryn, B. B. CeteBble TexHomornu. Opranu3anusi HHTEpaKTUBHOCTH B paMKaX cTaTHYecKux VIHTepHeT-caliToB
[DnextpoHHBIH pecypc]:yaebHOoe mocodme. - Caparos: Al [Tu Ap Menawua, 2020. - 65 c. — Pexxum noctyna:
https://www.iprbookshop.ru/92640.html

JI1.1 | Cepoga, E. A., [llunoaa, JI. A., EBctparos, B. C. Mcnionb3oBanune web-TeXHOIOTHI IPpH CO3AaHUN
UHPOPMAITMOHHBIX CUCTEM [DIEKTPOHHBIN pecypc]:yueOHo-MeToanueckoe mocobue. - Mocksa: MUCU-MI'CY,
OBC ACB, 2020. - 55 ¢. — Pexxum goctyma: https://www.iprbookshop.ru/101866.html

J12.2 | Cerues, A. B. Web-texHonoruu [DnekTpoHHBIN pecypc]:yaebHoe mocodue. - Mocksa: IHTepHET-Y HUBEpCUTET
Wndopmanuonnsix Texnonoruit (MHTYUT), At ITu Ap Menua, 2024. - 407 c. — Pexxum noctyma:
https://www.iprbookshop.ru/133914.html

JI1.2 | Kynpsmies, A. B., Certamikos, [1. A. BBezieHHe B COBpEMEHHBIC BEO-TEXHOIOTHHN [ DISKTPOHHBIN pecypc]:ydeOHoe
mocobwue. - Mocksa: VatepHet-YHuBepcuter Mudopmanmonnsx Texuonornit (MHTYUT), Ait [Tn Ap Menua,
2024. - 359 c. — Pexum noctyma: https://www.iprbookshop.ru/133934.html

8.3. JInuen3noHHoe H CBOﬁOlIHO pacnpocTpaHsgemMoe nporpammHoe 06ecneqeﬂne, B TOM YHUCJI€ OTCYCCTBCHHOI'0
NMpoOU3BOACTBA

8.3.1 | OpenOffice 2.0.3 — obmectBennas nunensus MPL 2.0, Grub loader for ALT Linux - qunensus GNU LGPL v3,
Mozilla Firefox - munensust MPL2.0, Moodle (Modular Object-Oriented Dynamic Learning Environment) —
mmnensus GNU GPL

8.4. [lepeuens npogeccHOHATBLHBIX 623 TaHHBIX M HHPOPMANHOHHBIX CIPABOYHBIX CHCTEM

8.4.1 | ObC IPR SMART

8.4.2 | DBC JJOHHTY

9. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYHEHHME JUCIUITIJIMHBI (MOAY JIS)

9.1 | Aynuropust 8.705 - MynbTuMmenuiiHas ayquToOpusl AN NPOBEACHUS 3aHATUI JEKIMOHHOTO THIA : MOHHTOP,

JOCKa KJIaCCHas TpH CTCKIIA,XKAJTI031,OKpaH HaCTeHHBIﬁ, IMapTbhl CKaMbH

MPOEKTOP, YCHWJIMTENh PAJAUOTCXHUKA, MYIbTUIIOPTATHBHBIA yCHIINTENb, MHUKPOQOH, CTON MperoJaBaTes,
TpUOYHA,CTONMK  KOMITBIOTEPHBIA, CTONHK JKYPHAIBHBIA,0THETYIINTENh,KOJOHKI,CTOI Ha  METaJUTHIeCKOH
HOJXKKE,lTapTa Ha METAJUIMYCCKON HOXKE,CTYN JKeCTKWH,BEIIalika, CTYN I/M, CTOMKa MOJCTaBKa IO/ TEJIEBH30D,

9.2 | Aymutopust 4.019 - KomnproTepHBIil Kiacc Uil MPOBEACHUS JTA0OPATOPHBIX M MPAKTUICCKUX 3aHITHH : CTOJBI

MBIIIIb)

KOMITBIOTEPHBIC, CTOJIBI, CTYJbs, JTOCKAa ayAWTOpHAs, KOHIWIMOHEpP, KOMIBIOTEPH! (c¢/0, MOHHUTOp, KIaBHATYpa,

9.3 | Aynutopuss 2.138 - UwmranpHplii 3an HaydHO-TeXHMUYECKOH OMOMMOTEKH — TOMENIEHHE ISl CaMOCTOSATEIbHON

paboOTBI ¢ BO3MOXHOCTBIO MOIKITIOUEHUs K cetd "MHTepHeT" M obecredeHHeM JOCTyHa B D3JICKTPOHHYIO
nH(pOpMaIMOHHO-00pa30BaTeIbHYI0  CpeAy oOpraHu3aiuu : KoMIblOTepHass TeXHHKa C  BO3MOXKHOCTBIO




noakiarodeHns Kk cetm «VHTepHeT» H  o0ecrmedyeHMeM JOCTyNla B OJNEKTPOHHYKO  HH(MOPMAaLUOHHO-
obpazoBatenpHy0 cpeny (QUOC JorHTY) m snexrponHO-OmOmmorednyro cuctemy (OBC IPR SMART), a
Takke BO3MOXKHOCTBIO HHIMBHIYAIFHOTO HEOTpaHWYEHHOTo jgoctynma ofydatommxcsi B OBbC u DUOC
nocpenctBoM Wi-Fi ¢ mepcoHanbHBIX MOOHUIIBHBIX YCTPOHCTB.




MUHUCTEPCTBO HAYKH 1 BBICILIET'O OBPA30OBAHVS POCCUMCKOMN ®EJIEPAIINN

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE ObPA3OBATEJIbBHOE
YUPEXJIEHUE BBICIHIETO OBPA3OBAHI
«JOHELIKNN HAITMOHAJIbHBIM TEXHUYECKNN YHUBEPCUTET»
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b1.0.07 ITateHTHBIE UCCJIEAOBAHUS M 3AIATA MHTEJJIEKTYAJIbHOU
COOCTBEHHOCTH

pabouast mporpaMma JUCITUTUTHHBI (MOTYIIS )

Kadempa: DJIEKTPONPHUBO/J M ABTOMATH3AIUA NMPOMBIIILIEHHBIX
YCTAaHOBOK
HamnpaBnenune moaroToBKH: 15.04.06 MexarpoHuka U po0OTOTEXHUKA

Hanpasnensocts (mpoduns) / CHCTEMBI yIPaBJIeHUSI POOOTOTEXHUYECKUMU

crcnrain3anus: KOMILJIECKCaAaMH
YpoBeHb BBICHIETO

i Marucrparypa
00pa3oBaHMS:
®opma o0ydeHus: OYHas
OO01mas Tpy10eMKOCTb: 2 3.e.
CocraBurenn(n):

I1.1. Po3kapsika

Hownenk, 2025 r.



PabGouas nporpamma JUCHHUITIIINHBI «IlaterTHBIC HUCCICOA0BAHUA U 3alllUTa HHTGJ’IJ’IGKTyaJ'ILHOﬁ COOCTBEHHOCTHY

pa3paborana B cootBercTBrn ¢ OPI'OC BO: denepanbHBII TOCYIApPCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPT BBICIIECTO
oOpa3oBaHUS - MarucTparypa IO HamIpaBiIeHHWI0 HoATOTOBKH 15.04.06 MexaTtpoHnka ©u poOOTOTEeXHHKA (TIpHKa3
Muno6pnaayku Poccun ot 14.08.2020 1. Ne 1023)

COCTaBJIeHA B COOTBETCTBUM C Y4eOHBIM IUIAHOM [0 HampaBieHHI0 TnoarotoBku 15.04.06 MexarpoHuka u
poboTOTEXHUKA, HampaBieHHOCTh (mpoduib) / croenuanusaims «CHCTEMBI — YIOpPaBICHHS POOOTOTEXHUYECCKUMU
koMIuiekcamu» g 2025 roja npuéma.

1. IIEJIb U 3AJJAYM OCBOEHUSI TMCLIUTILITAHBI (MOLY.JI5T)

Henas: | opMupoBaHue 3HAHUH O MPABOBBIX OCHOBAX OXPaHbl 0OBEKTOB MTATEHTHOT'O MPaBa, KPUTEPHIX UX
MATeHTOCIIOCOOHOCTH U 0(hOPMIICHUH MATCHTHBIX MPaB; 00y4eHHe TEXHOIOTHH KIacCu(UIIPOBAHNS,
BBISIBIICHHS OOBEKTOB ITATEHTHOTO TIPaBa, CIIoco0aM MoncKa, 0TOopa, aHaii3a 1 00padOTKH MaTeHTHON
MH(OPMaLNK; PACKPBITHE CYIIHOCTH NAaTECHTHBIX HUCCIEJOBAHUN B MEXaTPOHUKE M POOOTOTEXHUKE

3anaum:

1.1 | TO3HAKOMHTE C OCHOBAMU HOPMAaMH JEHCTBYIOIETO 3aKOHOJATEILCTBA B 00JIACTH UHTEIIEKTYalbHON
COOCTBEHHOCTH U MATCHTHOTO IIPaBa B 00JIaCTH TEXHUKH U TEXHOJIOTHH;

1.2 | MO3HAKOMHTH C BHJAMU ITaTCHTHBIX UCCICIOBAHUI U HX BEIOOPOM B COOTBETCTBHH C ITAIIaMH Pa3pabOTKH
MIPOAYKIINH B 3aJJaHHOM 00JacTH;

1.3 | chopmMupoBaTh HABBIKK ITOMCKA NTATEHTHOH HHOOPMANNH IS TPOBEICHNS TATEHTHBIX CCIEAOBAHUH C
HCTIONB30BaHUEM OOIIETOCTYIHBIX HH(OPMAIIMOHHEIX 0a3;

1.4 | cpopmupoBaTh HaBBIKKA O(HOPMIIEHHS] JOKYMEHTOB JUIsI [TOJAuu 3asIBKU Ha MOJIyYeHHE TATEHTOB HAa H300pETEHUS U
TIOJIC3HBIE MOZIENN

2. MECTO JUCIHUIIJIMHBI (MOAYJISA) B CTPYKTYPE OBPA3ZOBATEJIBHOU ITPOI'PAMMBbI

2.1 | Ancummuinaa oTHOCHTCS K 00s13aTenibHOI gacTr brroka 1 Jlucnumnuae! (Moyimi) yaeOHOTO TUIaHa.

2.2 | CBs13b ¢ mpeJIecTBYIONIMMH AUCHUIUIMHAMH (MOIYJISIMH):

2.2.1 | MeTtonomi0orus ¥ METOABI HAYYHBIX HCCIEI0BaHUI

2.2.2 | HayuHo-uccnenoBarensckas padora. Yacts 1

2.3 | Jucunnumnbl (MoayJin), npaktuku 1 F'UA, 11 KOTOpPbIX 0CBOEHNE JAHHOI JMCHUIIIMHBI (MOLYJIs)
Heo0X0IMMO KaK NpealiecTBylolIee:

2.3.1 | IToaroToBka K mpoueaype 3alliThl | 3alUTa BHITYCKHOW KBAIM(UKAIIMOHHON PabOThI

2.3.2 | Merooniorus ¥ METOAbl HAYYHBIX UCCIICIOBAHUN

2.3.3 | [IpegaurioMHast mpakTUKa

3. IJTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA JUCIUIIVIMHBI (MOZXY JISA)

OIIK-5 : Cnocoben pa3pabaTsIBaTh HOPMATHBHO-TEXHUYECKYIO JOKYMEHTAIIHIO, CBA3aHHYIO C IPO(hEeCCHOHATBHON
JEATENEHOCTBIO C YYETOM CTaHJapTOB, HOPM U IIPaBHIT;

OIIK-5.1 : YMeeT npoBOAUTE HAYYHO-UCCIIEIOBATEIBCKIE U MTATCHTHBIE UCCIIEIOBAHMS; BIIaIeeT HAaBBIKAMH COCTaBICHUS
OTYETOB O HAYYHO-TEXHMUYECKHX M MATEHTHBIX UCCICIOBAHUIX, COCTABICHHUS 3asBOYHBIX MATEPUATIOB Ha HOBBIC O0BEKTHI
HMHTEIUIEKTYaJIbHON MPOMBIIUICHHON COOCTBEHHOCTH

B pe3yabTare ocBOeHUsI AMCUMIIJIMHBI (MOYJIs1) 00y4YalOLIHiics J0/KeH

3.1 |3uars:

3.1.1 | ocHOBHBIE HOpMaMH ﬂeﬁCTByIOLHEFO 3aKOHOAATCJIbCTBA B obacTu PIHTCJ'IJ'ICKTyaJ'ILHOﬁ COOCTBEHHOCTH 1
TIaTCHTHOTO IIpaBa B 00J1aCTH TEXHUKU U TEXHOJOTHI

3.2 | YmeTh:

3.2.1 | ocymecTBIATh HOMCK NaTCHTHOH HH(OPMAIINH IS IPOBEACHIS MATCHTHBIX HCCIICIOBaHUN C UCITOJIb30BaHUEM
00IIeT0CTYITHBIX HH()OPMAIOHHBIX 0a3

3.3 | Baragern:

3.3.1 | HaBBIKAMH O(bOpMJIeHI/ISI JAOKYMCHTOB JJISI TOAAYX 3asIBKU Ha MOJIYUCHHUC ITATCHTOB HA H306pCTCHI/I$[ U IIOJIC3HBIC
MOOCIN




4. OBBEM JUCHHUIIJINHBI (MOAYJIs1), BUJAbI IPOMEKYTOYHOI'O KOHTPOJISL

4.1 Pacnpene.ﬂefme YacoB, OTBCICHHbIX HA U3yYC€HUEC TUCHUILJIMHBI 110 BU/IaM 3aHATHI 1 ceMecTpam

Cemectp
(<Kypc>.<Cemectp 1(1.1)
Ha Kypce>) Hroro
Henens 16
Bup 3anstuit i PII v PII
Jlexuun 16 16 16 16
ITpaxktuueckue 16 16 16 16
KonrakrHas 2 2 2 2
pabora
(KOHCYNBTAIAN U
KOHTPOJIb)
Hroro ayn. 32 32 32 32
KonrakrHas 34 34 34 34
pabota
Cam. paboTa 34 34 34 34
Yacel Ha 4 4 4 4
KOHTPOJIb
Hroro 72 72 72 72
4.2. Buapl KOHTPOJIS
3auér 1 cem.

4.3. Hanuyue KypcoBOro npoekra (padornl)

KypcoBoii mpoekT (paboTa) y4eOHBIM ITIAHOM HE TIPETYCMOTPEH.

5. CTPYKTYPA U COJAEPKAHUE JUCLHUILIAMHBI (MOIY.JI5T)

= E = E E‘ g HnaukaTopsl
§ g 5 = HaumeHoBaHue pa3/1esioB U TeM g g JAOCTHKEHHSI Jluteparypa
3 3 3 = KOMIeTeH Ui

Pa3znen 1. OcHOBHBIE M0J105KeHUS 3AKOHOIATEIbCTBA
Poccuiickoii @enepanuu B 001acTH HHTELIEKTYAIbHON
CcOOCTBEHHOCTH U MATEHTHOT0 NMpaBa

1.1 | Jlex [3akoHonmarenbHbIC akThl PD, 0XpaHsOINE HHTEIICKTYAIBHYIO 1 4 OIIK-5.1 JI1.1 JI1.2
COOCTBEHHOCTb; ONpe/ieiIeHue 0OBEKTOB HMHTEIIEKTyaIbHOM J2.1
COOCTBEHHOCTH;
KIaccu(uKanus 00BEKTOB HHTEIUICKTYyaIbHOH COOCTBEHHOCTH 110
croco0aM perucTpaluy U OXpaHbl.

1.2 Ip |IlareHr - nonsarue, HazHaueHue. OOBEKTHI IATEHTHOT'O [IPaBa - 1 8 OIIK-5.1 JIL.1 JI1.2
n300peTeHwme, MoJIe3Hast MOJICb U TIPOMBINUICHHBIN 00paserl. JI2.1
VYcnosust nareHTocriocobHocTH. CTPYKTYpa 3asBKH Ha MOTydCHUE
na-TeHTa.

1.3 Cp | M3yueHue JISKIMOHHOTO MaTepralia ¥ NOArOTOBKA K MPAKTHYECKUM 1 8 OIIK-5.1 JIL.1 JI1.2
3aHATHAM J2.1
Paznen 2. Odopmiienne u 3a1IUTa NATEHTHBIX NPaB

2.1 | Jlex |u300peTeHus, Moae3HbIe MOJICIH U MPOMBIIIICHHBIC 00Pas3Iibl; 1 2 OIIK-5.1 JIT.1 JI1.2
XapaKTepHCTHKA CTPYKTYPHI MATEHTHOTO JOKYMEHTa (CTPYKTypa J2.1
3asBKH Ha U300peTEHHE U MOJIE3HYIO MOETb); oJada u
paccMOTpeHue 3asiBKM Ha 00bEKThl MHTEIUIEKTyaIbHON
COOCTBEHHOCTH

2.2 p | Mexmynaponnas natentHas kiaccupukanus (MIIK) u nateHTHBIH 1 8 OIIK-5.1 JI1.1 JI1.2
TIOUCK J12.1

2.3 Cp | M3yueHue JISKIMOHHOTO MaTepralia ¥ NOArOTOBKA K MPAKTHYECKUM 1 8 OIIK-5.1 JI1.1 JI1.2
3aHATHAM J2.1
Paznen 3. [IaTeHTHBIH MOUCK 1O POCCHIICKUM U
MEKAYHAPOAHBIM 0a3aM JAaHHBIX

3.1 Jlex | TTatentHbIe pecypchl PD; 1 4 OIIK-5.1 JI1.1 JI1.2
3apy0OesKHbIe TAaTEHTHBIE PECYPCHI; J2.1
MEKIyHapOIHAs MATEHTHAs KITacCH(UKaLUs




32 Cp | IToaroroBKa K JIEKIIMOHHBIM 3aHATUAM 1 8 OIIK-5.1 JI1.1 JI1.2
2.1
Pa3snes 4. Buabl naTeHTHBIX HCC/IeJ0BAHMI M BO3MOKHOCTH MX
HCMOJIL30BAHUSI B YJIeKTPOIHPEreTHKe
4.1 | Jlex | AHanu3 nmaTeHTHON HH(MOPMAIINH TI0 33IaHHON TeMe UCCIIEIOBaHHS, 1 6 OIIK-5.1 JIT.1 JI1.2
uu(ppOBBIE HHCTPYMEHTHI MATEHTHBIX HCCIEI0BAHUI; J2.1
4.2 Cp |H3yueHue JEKIUOHHOTO MaTepHaia 1 10 OIIK-5.1 JIL.1 JI1.2
2.1
4.3 | KPKK | KoHCcynbTalu 10 TeMaM JTUCIIHTUTHHBI 1 2 OIIK-5.1 JIT.1 JI1.2
J2.1

6. OBPASOBATEJIBHBIE TEXHOJIOI'NU

B xoze 00y4eHus IpIMEHSIOTCS CIIAYIOIHe 00pa30BaTeIbHBIC TEXHOIOTHH:

6.1

Jlexnus

SIBNSIETCST OCHOBHBIM BHJIOM yqe6H1>1x SaHHTHﬁ, COCTaBJISICT OCHOBY TeOpeTH‘-IeCKOﬁ MMOJArOTOBKH
06yanOHIHXC$I. Henn JICKIIMOHHBIX 3aHSTHI: JaTb CHUCTEMATU3UPOBAHHBIC HAYYHBIC 3HAHUSA I10
JAUCHUIUIMHE, AaKOCHTUPOBATb BHHMAHUC Ha HanboIee CIIOXKHBIX BOIpocax AHUCUHUIUIMHBI;
CTUMYJIMPOBATH AKTHBHYIO IIO3HABATCIbHYHO JACATCIBbHOCTDH 06yqa10mnxc>1, cIIoco0CTBOBATh
(I)OpMI/IpOBaHI/I}O HX TBOPYCCKOT'O MBIIIIJICHUS.

6.2

Koncynbranus

Spnsiercss omHOM M3 (GOpPM PYKOBOICTBA Y4eOHOW paboTOil OOy4aromMxcs W OKazaHUs UM
NOMOIIM B CaMOCTOATEIBHOM H3YYCHHH MarepHaia JWUCLHUIUIMHBL, B JIMKBHAALMH MMCIOLIHXCS
npoOeNoB B 3HAHMAX, 3aJOJDKEHHOCTEH II0 TEKYIIMM 3aHATHSAM, B IIOATOTOBKE IHCBMEHHBIX
pabot (mpoekroB). KoHCympTamuss MpOBOASTCA MperogaBaTeleM, BEAYIINM 3aHATHS B y4eOHOI
Ipynie, Hay4HBIM PYKOBOAWTENEM M MOXKET HOCHTh KaK HWHAMBHAYAIBHBIH, TaK M TPYIIIOBOM
XapakTep.

6.3

CamocrosTelb
Has pabota
00yJaronmxcs

Hanpasnena Ha yriyOneHme © 3akpeIUIeHHE 3HAHMH, MOJMYYEHHBIX Ha JEKIUSIX W APYTUX
3aHSTUSX, BBIPAOOTKY HABBIKOB  CAaMOCTOSATENILHOTO  AKTUBHOTO  IPUOOpPETEHHS  HOBBIX,
JIOTIOJTHUTEIBHBIX 3HAHUH, MOATOTOBKY K INPEJICTOSIINM YUEOHBIM 3aHATHSAM U IPOMEKYTOUHOMY
KOHTPOJIIO.

6.4

IIpaxtuueckoe
3aHATHE

Bupn yueOHOro 3aHsiTHs, Ha KOTOPOM NpENojaBaTelb OpPraHU3yeT JeTalIbHOE PAacCMOTPEHUE
CTYIICHTAMHU OTJCJIBHBIX TEOPCTUYCCKUAX TMOJOXKCHUN YyICOHOW JUCIHUILIMHBI U (HOPMHUPYET
YMEHHE MX NPAKTUYECKOTO MPHUMEHEHUS NyTeM HWHAUBUAYAJIBHOTO PELIEHUS CTYIEHTOM
MIOCTABJICHHBIX 33]1a4 WIIU BBIIOJTHEHUS C(POPMYITHPOBAHHBIX 3aTaHUM.

7. @OHJ ONEHOYHbBIX CPEJICTB

7.1. KoHTpo/1bHBIE BONIPOCHI UIS1 IPOBEJCHUS TEKYIEero KOHTPOJIsSl yCIIeBaeMOCTH

O 001N N WK —

. Uro Takoe MHTEIUICKTyalIbHast COOCTBEHHOCTH?

. Kareropun 065eKTOB HHTEILIEKTyaIbHOI COOCTBEHHOCTH.

. Uro Takoe n300peTeHUe/ IPOMBIIIICHHBIIT 00pas3ell, ojie3Has MOJeIb?

. HazoBuTe CyOBEKTHI MaTEeHTHOH OXpaHBl H300PETCHHIH.

. HazoBuTe 00BEKTHI, KOTOPBIE IPU3HAIOTCS HEOXPAaHIEMBIMH ITATCHTHBIM TIPaBOM Ha Teppuropun PD?
. IlepeueHs TOKyMEHTOB, HEOOXOAUMBIX I IOAAYHU 3asBKU HA ITOTyYeHHE NMAaTEHTA.

. YCIJI0BUS HATEHTHOCTIOCOOHOCTH MOJIC3HONW MOJIEI N/ TPOMBIIIUICHHOT0 00pasiia / i300pEeTeHUS.

. Kaknmn mpr3HakaMu cireyeT XapakTepr30BaTh 00BEKT H300peTeHHs — YCTPOWCTBO?

. Kaknmu npu3HakaMu ciemyeT XapakTepu30BaTh 00BEKT H300peTeHHs — CII0co0?

10. KakuMu npu3HakaMu clieAyeT XapaKTepH30BaTh OOBEKT N300pEeTeHHS — BEIIECTBO?
11. Kakue TOKyMEHTBI COJCPIKUT 3asiBKa Ha H300peTeHue?

7.2. KOHTpOJIBH])le BOITPOCHI 1J1d MTPOBEACHUSA HpOMe)KyTO‘-lHOﬁ aTTEeCTAIUHU IO UTOIraM OCBOCHUSA TUCHHUIIJIUHBI

ITepeueHp TOKYyMEHTOB, HEOOXOAMMBIX TSI IOAAYH 3asIBKH HA TIOJTy4EeHHE TTaTCHTA.

YcnoBus MaTeHTHOCTIOCOOHOCTH TIOJIE3HOM MOIeNn/ TIPOMBIIIUIEHHOTO 00pa3ia / n300peTeHHsI.
Kaknumu npusHakaMu ciieyeT XxapakTepu30BaTh 0OBEKT H300peTeHUs — yCTPOUCTBO?

Kakumu nnpu3HaKkamu cieiyeT XapakTepu30BaTh 0ObEKT H300peTeH s — croco6?

Kaknmu nmpusHakaMu cieyeT XapaKkTepH30BaTh 00BEKT H300pETEHHUS — BEIECTBO?

Kaxkne 1oxKyMeHTBI COREpKHUT 3asdBKa Ha n300peTeHue?

YTo Takoe MHTEIUICKTyabHasi COOCTBEHHOCTH?

Kateropun 00beKTOB HHTEIIEKTYaIbHOH COOCTBEHHOCTH.

Uro Takoe n300peTeHne/ MPOMBIIIEHHBIH 00pa3ell, moJie3Hast MOIEb?

HazoBuTte cyObeKThI MATEHTHOI OXpaHbI H300pETEHUI.

HazoBute 00bEKTHI, KOTOPBIC IPU3HAIOTCS HEOXPAHSIEMBIMHU [TATCHTHBIM IIPaBOM Ha TeppuTopun PD?

7.3. TemaTuka NUCbMEHHBIX PadoT

Hﬂﬂ OLCHKHU YPOBHS IPAKTHYCCKOTO IMPUMCHCHHU U3YYCHHOI'0 TCOPECTUICCKOI0 MaT€puaja CTyACHTaMH
MpeayCMaTprUBaACTCA BBIITOJIHCHUC NHANBUAYAJIBHOTO 3aJaHUA. TemaTtuka WHIANBUAYAJIBHOTO 3alaHUsA: OTBETHI Ha
KOHTPOJIbHBIC BOIPOCHI IO TEMaM HNPAKTUYCCKOT'0 3aHATHSA, MTOUCK NATCHTOB HAa 3aJaHHYIO TEMY I10 00beKTaM MEXaTPOHUKHU
u pOGOTOTeXHI/IKI/I.
HGHB — 3aKpCIIJICHUEC TCOPCTUICCKUX 3HaHPII>i, IMOJYYCHHBIX Ha JICKHUOHHBIX 3aHATUAX, @ TAKXKC YMCHUC IIPUMCHATH




MOJTYYCHHBIC 3HAHUS [T PEIICHUS MPAKTHYECKUX 33124, CBI3AHHBIX C BOMPOCAMH WHTEIUICKTYaIbHON COOCTBEHHOCTH.
TeMbl 171 HATCHTHOTO MOUCKA: IIPEOXPAHUTEIb, THPHCTOP, TPAH3UCTOP, PEoOpa3oBaTe b YaCTOThI, MAHHITYIISTOP,
aKTyaTop, YHKOJIEP, PEIYKTOP.

7.4. Kputepuu onieHUBaHUSA

Texymuit KOHTPOJIb 3HAHUIH 00YJaIONIETOCs OCYIIECTBISETCS O PE3yAbTaTaM BBITOJHEHUS M 3alTUTHI KOHTPOJIBHBIX
3aJJaHA{ M TEKYIUX OMPOCOB HA JICKIIHSX.

3amyra KOHTPOJIBHBIX 33JaHUI IPOBOAUTCA B BUE coOece0BaHMs. BrInomHeHnEe BCeX KOHTPOIbHBIX 3a4aHuil,
MPeTyCMOTPEHHBIX paboyeld MporpaMMoi TUCIIUIUIHHEL, SIBIISACTCS 003aTeIBHBIM.

Heobxomumoe yciioBre IS TOMyCKa K 3a4eTy: BHIMOTHEHNE BCEX KOHTPOJIBHBIX 3aIaHUMH.

[To pe3ynpTaTam 3ayeTa 00yJarOMIEMYCsl BRICTABIISIIOTCS CIIEAYIOLINE OLIEHKH:

«3auteHoy - oOyJarouiica TBepAo 3HaeT MaTepuall, FPaMOTHO U 110 CYIIECTBY U3JIaraer ero, He JOIMYyCKasl CyIIeCTBEHHBIX
HETOYHOCTEH B OTBETE Ha BOMPOC; BCE MPEIYCMOTPEHHBIE MPOTPaMMOil 00yICHHS 3aIaHHsI BBITIOIHEHBI, KAYECTBO UX
BBITIOJIHEHHS yIOBIETBOPUTEIBHOE;

«He 3auteHO)» - 0Oyyaromuiics He 3HaeT 3HAYUTENbHON YacTH MaTepHaa, JOIyCKaeT CyIIeCTBeHHbIE OTMOKM B OTBETaX Ha
BOIIPOCHI; BHIIIOJHEHHI HE BCE MPEIYCMOTPEHHBIE TPOrpaMMOil 00ydeHNUS 3aJaHus, JTNOO Ka4eCTBO UX BBITIOIHCHUS
HEY/IOBJIETBOPHUTEILHOE.

8. YHEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIIUITIJIMHBI (MOAYJIS)

8.1. Pexomenayemas iuteparypa

JI1.1 | Tonoxk, IO. U., Tonok, T. B. 3anmra HHTEIUIEKTyaIbHOH COOCTBEHHOCTH [ DNEKTPOHHBIN pecypc]:yaeOHOe ocodue.
- Kazanb: Kazanckuii HalimoHaIbHBIA UCCIIE0BATEIbCKUIN TEXHOJIOrMUeCKuid yHuBepcureT, 2018. - 320 c. — Pexxum
nocryna: https://www.iprbookshop.ru/94973.html

JI1.2 | BonkoBa, E. M. 3amiura HHTE/UIEKTYaIbHON cOOCTBeHHOCTH. [laTeHTOBeIeH e [ DNEKTPOHHBIH pecypc].yueoHoe
moco6wue. - Hmxumit Hosropox: Hmkeropoackuii rocynapcTBeHHBIH apXUTEKTYPHO-CTPOUTEIBHBIN YHUBEPCUTET,
OBC ACB, 2018. - 80 c. — Pexwum goctyma: https://www.iprbookshop.ru/107413.html

JI2.1 |CanranoBa, A. I'. 3amura HHTEIUIEKTYalIbHOH COOCTBEHHOCTH [ DNEKTPOHHBIN pecypc]:ydyeOHOe ocoOue (JIEKIHH).
- CraBpononb: CeBepo-KaBkasckuii penepanbhbiii yausepeuret, 2019. - 117 ¢. — Pexxum noctyma:
https://www.iprbookshop.ru/92687.html

8.3. JIunieH31M0HHOE ¥ CBOOOIHO pacpocTpaHsieMoe NPOrpaMMHoe odecrieyeHne, B TOM YHcjie 0Te4eCTBEHHOro
TPOM3BOJICTBA

8.3.1 | OpenOffice 2.0.3 — obmectBennas muueH3ust MPL 2.0, Grub loader for ALT Linux - nunensus GNU LGPL v3,

8.3.2 | Mozilla Firefox - munensus MPL2.0, Moodle (Modular Object-Oriented Dynamic Learning Environment) -

8.3.3 | munensust GNU GPL

8.4. Hepeqeﬂb l'[pO(l)ECCHOHaJILHLIX 0a3 JAaHHBIX U l/lH(l)OpMallI/IOHHl)IX CIIPABOYHBIX CUCTEM

8.4.1 | OBbC IPR SMART

8.4.2 | ObC JOHHTY

9. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHHUIIJIMHBI (MOAYJIST)

9.1 | Aymutopust 2.138 - UwuranpHei 3a1 HaydHO-TeXHUYECKOW OMONUOTEKH — TOMEIICHHUE I CAMOCTOSITCIIBHOM
paboTel C BO3MOKHOCTBIO TOAKIIOYeHHS K ceth "MHrepHer" u oOecrieueHHeM JOCTyNa B 3JIEKTPOHHYIO
nH(pOpMaMOHHO-00pa30BaTENIbHYIO Cpefy oOpraHm3anmuu : KoMIbloTepHas TeXHMKa C  BO3MOXKHOCTBIO
nogKimodeHnst K cetw  «MHTepHeT» w®  oOecredeHWeM JOCTYma B BJEKTPOHHYIO  HMH(MOPMAIIMOHHO-
obpazoBatenpHy0 cpeny (QUOC JorHTY) u snexrponHHO-OnOmmorednyto cuctemy (OBC IPR SMART), a
Takke BO3MOXKHOCTHIO WHIWBHIYAJIIFHOTO HEOTpaHMYEHHOro jgoctyma oOydatommxcss B OBC uw DOUOC
nocpenctBoM Wi-Fi ¢ mepcoHaTbHBIX MOOMITBHBIX YCTPOMCTB.

9.2 | Aymutopust 8.205a - VYuebHas ayauTopusi Ui TpPOBENEHHS 3aHATHH JIEKIIMOHHOTO W CEMHHApCKOTO THUIIA,
a0OpaTOpPHBIX W TMPAKTHYECKUX 3aHATHH, KypCOBOTO MPOEKTHPOBAHMs (BBIMOJHEHHS KypCOBBIX padoT),
IPYNIIOBBIX ¥ HWHAUBUAYAJIBHBIX KOHCYJbTallMi, TEKYILEro KOHTPOJII W IIPOMEKYTOUYHOM aTTecTaluu
HOYTOYK, MYyJbTUMEIUUHBII IPOEKTOp, OKpaH; CIEeNUAIM3UpOBaHHAs MeOellb: JI0CKa ayJuTOpHas, MapThl,
JIEMOHCTpALMOHHbBIE CTEH/IbI U IUIaKaThl, 00pa3oBaTenbHble mararume podotst FABLE
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PabGouas nporpamma JUCHHUITIIINHBI «CucteMsl HUCKYCCTBCHHOI'O MHTCIIJICKTa»

pa3paborana B cootBercTBrn ¢ OPI'OC BO: denepanbHBII TOCYIApPCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPT BBICIIECTO
oOpa3oBaHUS - MarucTparypa IO HamIpaBiIeHHWI0 HoATOTOBKH 15.04.06 MexaTtpoHnka ©u poOOTOTEeXHHKA (TIpHKa3
Muno6pnaayku Poccun ot 14.08.2020 1. Ne 1023)

COCTaBJIeHA B COOTBETCTBUM C Y4eOHBIM IUIAHOM [0 HampaBieHHI0 TnoarotoBku 15.04.06 MexarpoHuka u
poboTOTEXHUKA, HampaBieHHOCTh (mpoduib) / croenuanusaims «CHCTEMBI — YIOpPaBICHHS POOOTOTEXHUYECCKUMU
koMIuiekcamu» g 2025 roja npuéma.

1. IIEJIb U 3AJJAYM OCBOEHUSI TMCLIUTILITAHBI (MOLY.JI5T)

Hean: | hopMupoBaHUE y CTYAEHTOB TEOPETUIECKOH 0a3bl M0 METOaM CO3IAHUS M HACTPOMKH HEHPOCETEBBIX 1
HEUYETKUX CHCTEM PETYJINPOBAHUS, IPUMEHIEMBIX B POOOTOTEXHUIECKHX W MEXaTPOHHBIX CHCTEMaX CHCTEMaXx.

3apaum:

1.1 | ®opmupoBaHue 3HaHUH O MPOCTEUIINX CUCTEMAX UCKYCCTBEHHOI'O UHTEIUIEKTA.

1.2 | ®opmupoBaHue 3HaHUI B 001aCTH HEYETKON JIOTHKH.

1.3 | [TomyueHue HaBBIKOB OOyJIEHUSI HEHPOHHBIX CETEH.

1.4 | ®opMupoBaHHe HaBBIKOB IPUMEHEHUS CUCTEM HUCKYCCTBEHHOTO HHTEIIEKTa B POOOTOTEXHUKE U MEXaTPOHHKE.

2. MECTO JUCIUIIJIMHBI (MOAYJIST) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBI

2.1 | AucuumirHa OTHOCHUTCS K 00s3aTenbHoi yacT bioka 1 Juctuniuael (MoAynu) yueOHOro miaHa.

2.2 | CBs3b ¢ IpeJuIecTBYIOIMMHU JUCHUIIMHAMH (MOAYJISIMHU):

2.2.1 | Uudopmatrika

2.2.2 | Teopust aBTOMaTH4YECKOTO yIIPABICHUS

2.2.3 | MareMaTH4yecKkre METOIbI B U MOJEIIA

2.2.4 | CoBpeMeHHBIE NTAKEThI IPUKIAJHBIX IIPOrPaMM

2.2.5 | MopenupoBaHue 3JIEKTPOMEXAHUUYECKUX CUCTEM

2.2.6 | MopenupoBaHue ¥ UMHUTALM MEXaTPOHHBIX CUCTEM.

2.3 | Aucumniauebl (Moayan), npaktuku u F'HA, 1511 KOTOPBIX OCBOEHME JAHHON ANCUMIIMHBI (MOIYJIs1)
He00X0AMMO KaK NpeAliecTBYIoLIee:

2.3.1 | YueOHas npaxkTuka

2.3.2 | HayuHo-uccnenoBatenbckas pabora

2.3.3 | BeimosnHeH#e, MOAr0TOBKA K MPOLIEAYPE 3aLUTHI U 3aIIUTa BBITYCKHOM KBATH(HKAIHOHHONW pabOThI

2.3.4 | YueOHas mpaKkTHKa: HAyYHO-UCCIIEIOBATEbCKas paboTa

2.3.5 | IlpeaaurioMHast mpakTUKa

3. INIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA JUCIUIIVIMHBI (MOZY JISA)

OIIK-9 : Cnocoben pa3pabaTsIBaTh H OCBAaHBaTh HOBOE TEXHOIOTHYECKOE 000PYIOBaHNE;

OIIK-9.1 : OcBauBaet pabOTy C HOBBIMHU THIIAaMH 00PA3IOB MEXaTPOHHBIX M POOOTOTEXHHUECKUX YCTPOHCTB

OIIK-10 : CriocoOeH pa3pabaTeiBaTh METOIUKH KOHTPOJIS U 0OecrieueHus MPOU3BOCTBEHHON U HKOJIOTHYECKO
Oe3omacHOCTh Ha paboO4NX MecTax;

OIIK-10.1 : Pa3pabaTbiBaeT MEPONPUATHSI, 00CCIIEUUBAIOIIIE 0€30MaCHOCTD KU3HEIEATEIBHOCTH TIepCoHalia Ha paboInx
MecTax, KOHTPOJIb 32 COONIOICHUEM TIPABIII TEXHUKH 0€30I1aCHOCTH, MCIIOIB3YS CHCTEMBI HCKYCCTBEHHOTO HHTEIIEKTa

OIIK-11 : CrnocobeH opraHH30BBIBaTE pa3pabOTKy W IPHMEHEHHE alTOPUTMOB M COBPEMEHHBIX IIH()POBBIX IIPOrPaMMHBIX
METOJ/IOB PACUETOB ¥ MTPOSKTUPOBAHISI OTJCIBHBIX YCTPOUCTB U TIOACUCTEM MEXATPOHHBIX U pOOOTOTEXHUIECKUX CHCTEM C
WCTIOJIb30BAaHUEM CTaHAAPTHBIX HUCIIOTHUTENBHBIX U YIIPABIISIOUINX YCTPOMCTB, CPEICTB ABTOMATHUKU, U3MEPHUTEIILHON 1
BBIYHCIIUTEIBHON TEXHHKH B COOTBETCTBHHU C TEXHUYCCKHUM 3aJJaHUEM, pa3padaThIBaTh H(POBBIC aJTOPUTMBI U TPOTPAMMEI
YIIpaBICHHUS POOOTOTEXHUYCECKHUX CHCTEM;

OIIK-11.1 : OpraHu30BBIBacT pa3pabOTKy MAaTEMaTHIECKOTO 0OECIICUSHHS TPOIICAYp aHaIH3a U CHHTE3a CUCTEM
MEXaTPOHHBIX ¥ POOOTOTEXHHUECKHX YCTPOMCTB

OIIK-12 : CriocoOeH opraHu30BBIBATh MOHTAX, HAJAIKy, HACTPOUKY U CJlady B SKCIUTyaTaIlUIO OMBITHBIX 00pa3IoB
MEXaTPOHHBIX H POOOTOTEXHUIECKUX CUCTEM, UX MOJICUCTEM U OTACITHHBIX MOIYIIEH;

OIIK-12.1 : Pa3pabatsiBaeT mporpaMMy HCTIBITAHUH MEXaTPOHHOTO JIH POOOTOTEXHUIECKOTO YCTPOHCTBA, IPOBOIHUT
OTJIAJIKy YIIPABJIAIOMKX IPOrPaMM MEXaTPOHHBIX U POOOTOTEXHUYECKHUX YCTPOICTB

B pe3yibTaTe 0cBOEHMS AUCHUILUIMHBI (MOYJIs1) 00y4aIOIUIiCs T10KeH

3.1 (3uaTe:

3.1.1 [ ocHOBHBIE 3aa4H, penIaeMble ¢ IIOMOIIBI0 CHCTEM HCKYCCTBEHHOTO HHTEIJICKTa, TPEOYIOMINX NCIIOIB30BAHHS
COBPEMCHHBIX HAyYHBIX METOJIOB HCCIICAOBAHUS;




3.1.2 | anropuT™ NpUHATUS PELICHUH IPU BEIOOPE TUTIA U CTPYKTYPhI HEHPOHHBIX CETEH U CHCTEM HEYETKOM JIOTHKHY;
3.1.3 | meToauKy c60pa U MOATOTOBKH MH(POPMAINH IJ1s1 000CHOBAHUSI U BBIOOpa ONTUMAJIbHON CTPYKTYpPbI HEHPOHHBIX
CETEH U CUCTEM HEYETKOM JIOTHKY;
3.2 | YmeTh:
3.2.1 | BBIOMpaTh MpOrpaMMHOE OOECTIeUeHUE MPHU pa3pad0TKE CUCTEM UCKYCCTBEHHOT'O MHTEIUICKTA;
3.2.2 | opMupoBaTh HAOOP AAHHBIX AJIs O0YUCHHS HEHPOHHBIX CETEH;
3.2.3 | 00OCHOBBIBATH THII ¥ CTPYKTYPY CHCTEM HCKYCCTBEHHOTO MHTEIUICKTA;
3.3 | Baagerb:
3.3.1 | HaBBIKaMU BBIOOPA IPOrPaMMHOIT Cpebl pa3paboTKU U annapaTHON YacTH CHCTEM HCKYCCTBEHHOTO MHTENIIEKTA;
3.3.2 | onBITOM IJIAHUPOBAHUS U IPOTHOZUPOBAHHS SKOHOMUYECKOr0 3P eKTa OT MPUMEHEHHUS HEUPOHHBIX ceTel U
CUCTEM HEYETKOM JOIHKHU AJIs peILeHUsI CII0XKHBIX TPOU3BOICTBEHHBIX 3a/1a4;
3.3.3 | METOOUKOMN NPUHATUS OPraHU3alMOHHBIX PELIEHUI IPU BHEAPEHUH CUCTEM UCKYCCTBEHHOI'O MHTEIIIEKTa B
IIPOU3BOJICTBEHHBIH IPOLIECC.
4. OBbEM JUCHIUIIVIMHBI (MOAY JIsA), BUABI TPOMEXYTOYHOI'O KOHTPOJIA
4.1 PacnipeesieHHe 4acoB, OTBeICHHBIX HA H3y4YeHHe TUCHUILUINHBI 110 BUIaM 3aHATHII U ceMecTpaM
Cemectp
(<Kypc>.<Cemectp 2(1.2)
HUroro
Ha Kypce>)
Henens 16
Bup 3anaruii vII PII vII PII
Jlexuun 16 16 16 16
JlabopaTopHbie 32 32 32 32
KonrakrHas 4 4 4 4
pabora
(KOHCYJBTAIAN U
KOHTPOJIb)
Uroro ayn. 48 48 48 48
KonrakrHas 52 52 52 52
pabota
Cam. pabora 56 56 56 56
Yacer Ha 36 36 36 36
KOHTPOJIb
Uroro 144 144 144 144

4.2. Buabl KOHTPOJIs

9K3aMeH 2 ceM.

4.3. Haiimume KypcoBOro npoexkra (padoTs)

KypcoBoii mpoekt (paboTa) ydeOHbIM IJTAHOM HE MPETYyCMOTPEH.

5. CTPYKTYPA U COAEPKAHUE JUCLHUILIMHBI (MOIY.JI5T)

_ E - E é g2 HuankaTopsl
S s g HanmeHoBaHMe pa3aesioB M TeM s 2 noctuxenns | Jlureparypa
@ 8 '] =x KOMIIeTeHIMii
Pazjen 1. BBeienune B HCKyCCTBEHHbI HHTEJIEKT

1.1 Jlex | OCHOBHBIC 33[]a4l CHCTEM HCKYCCTBEHHOT'O MHTEIICKTA. 2 2 OIIK-11.1 JI1.2J12.2
Krnaccudukanus, kractepusanms, perpeccus. THITBI MaIIHHHOTO JI3.1
00yJICHUS: C yIHUTENIEeM, 0€3 YUUTEIsI, C YACTUIHBIM MPUBJICUYCHHEM
yauTenst, 00ydeHue ¢ MOAKPETICHHEM.

1.2 | Jla6 | Merozasl paboTsl ¢ Tabauiiamu B Python. 2 4 OIIK-11.1 JI1.1J12.2

J3.2

1.3 Cp |H3yuyeHue JEKIIHOHHOTO MaTepHraja | MOAr0TOBKA K J1ab0paTOpHbIM 2 6 OIIK-9.1 JI1.2J12.2
pabotam OIIK-11.1
Paznesn 2. OcHOBHBIE MeTOIbI MALIMHHOIO 00y4eHUs 1A
PatoThI ¢ TEKCTOBBLIMHU JaAHHBIMU.

2.1 | Jex |Knaccudukauus Ha nmpuMepe anroput™a k-Ommkaimx cocenei 2 2 OIIK-9.1 JI1.2 JI3.1
(KNN). Perpeccust. JIuneitapie Moienu Ijsl KiacCu(UKaIMH. OIIK-11.1
Knacrepuzarus. AnroputMbl, OCHOBaHHBIE HA IPUMEHEHUH
pEIAomuX JepEBhEB.

2.2 | Ja6 |HMcnonp30BaHUE ¥ CPABHEHUE aJITOPUTMOB KIACCH(HUKALINH: 2 4 OIIK-11.1 J11.2J12.2




2.3 Cp | M3yueHue JISKIMOHHOTO MaTepralia ¥ HOArOTOBKa K JIaAGOPaTOPHBIM 10
pabortam
Paznen 3. Cucremsl IIy0OKOro 00y4eHmsl.

3.1 | Jlex |Heiiponnsie cetn. @yHKIMK OMIMOKH HEHPOHHBIX CeTei U 00yueHHe 2 OIIK-11.1 JIT.1 JI1.2
C TIOMOIIBIO 00PATHOTO PacIpOCTpaHeHUs IpaarueHTa. [ToHsITHE OIIK-12.1 JI3.1
6oT4a 1 snoxu. Paborta ¢ n300paKeHUSMHU ¢ TOMOIIBI0 HEHPOHHBIX
ceteil. CBepToUHbIe HepoHHBIE ceTH. Onepalyy CBEpTOK, max-
pooling. TparcdepHoe o0yuerne. O6padboTKa TekcToB. PaboTa ¢
€CTECTBEHHBIM SI3bIKOM C TIOMOIIbI0 HEHPOHHBIX CETEH.

PexyppeHTHbIE HEHPOHHBIE CETH.
3.2 | Jlab |Knaccudukanus nzobpakeHuil 1 TpaHCPepHOE 00YUCHHE. 4 OIIK-11.1 JI1.1J12.2
OIIK-12.1 J3.2

33 Cp | U3yueHue JIEKIHOHHOTO MaTepralia U MOAroTOBKa K JIAGOPATOPHBIM 8 OIIK-11.1 JI1.2 J12.2
pabortam OIIK-12.1
Paznen 4. O0y4eHue ¢ NoAKpeILICHHEM.

4.1 Jlex | TToHsITHS areHTa, CPEIbl, COCTOSIHHS, ICHCTBHUN 1 HATPaJIbL. 2 OIIK-11.1 JI1.2 J13.1
Oynkuus nenHocty cocrostuus (Value function) u pyHkums OIIK-10.1
kadectBa neiictBus (Q-funtion). OnTUMU3AIINS CTPATETHH C
MTOMOIIIEI0 MaKCUMU3AIMK QYHKITHIA IICHHOCTH U KadecTsa. Q-
obOydenue. [mybokoe oOydeHne ¢ MOIKPETICHUEM.

4.2 | Jla6 | [Ipumenenne Q-Networks ajst pemieHHs IPOCTHIX OKPYKEHHH. 4 OIIK-11.1 J1.1J12.2

OIIK-10.1 J3.2

43 Cp |M3yueHue JEKIIMOHHOTO MaTepraja | MOAr0TOBKa K JJab0paTOpHbIM 8 OIIK-11.1 JI1.2J12.2
pabotam OIIK-10.1
Pa3nen 5. OcHOBHBbIE NOHATHA HEYeTKOM JIOTHKH.

5.1 | Jlex |TlonsTHe HeueTKoH JOTHKN. HeueTkie MHOXKECTBA 1 OIIEPAIIH HaJ 2 OIIK-9.1 JI1.3 JI3.1
Humu. CteneHs U QYHKIMS MpUHAATIS)KHOCTH. CTPYKTYpa HEUETKOM OIIK-11.1
cucreMbl. Tunbl HeueTkux cucteM. Dazzudukanus. HbepeHnus.

Hedazsudukanus. Cucrema CyreHo.

5.2 | Jla6 |PeryaupoBaHue ypOBHs BOJbI B 0aKe C IOMOIIIBIO HEYETKOTO 4 OIIK-9.1 JI2.1 J13.2
peryinstopa OIIK-11.1

53 Cp | M3yueHue JISKHIMOHHOTO MaTepralia U OAr0TOBKa K JIaGOpaTOPHBIM 8 OIIK-9.1 JI1.3J12.1
pabortam OIIK-11.1
Paznen 6. [locTpoenue cucTeM peryTupoBaHUsI HA OCHOBE
HE4YeTKOil JOTMKH.

6.1 | Jlex |[IpnMeHeHHE HEUETKON JIOTHKH JUTS HACHTH()UKAINY CHCTEM. 4 OIIK-11.1 JI1.3 JI3.1
Heuetkwuii perynsrop. Tabmuna npasumit. CUMMETpUYHBII METOJ OIIK-10.1
HAcCTpOiKU. THUITBI HEYETKUX PETYNISATOPOB U UX CPABHUTEIIBHBII OIIK-12.1
aHaJm3.

6.2 | Jlab | Crabuam3ariust MOJIOKCHUS MATEMATHUCCKOTO MasiTHHAKA C 4 OIIK-11.1 JI2.1J13.2
[IO/IBMKHOM TOUKOH mojBeca OIIK-10.1

OIIK-12.1

6.3 JIab | Crabuim3aliyst OJIOKEHUS 0OPaTHOrO MasiTHUKA C TIOMOIIBIO 4 OIIK-11.1 J12.1 JI3.2

cucremsl CyreHo OIIK-10.1
OIIK-12.1

6.4 Cp | M3yueHue JISKHIMOHHOTO MaTepralia ¥ HOAroTOBKa K JIaGOpaTOPHBIM 8 OIIK-11.1 JI1.3J12.1

pabotam OIIK-10.1
OIIK-12.1
Pa3nen 7. Heilipo-HeueTKue cucTeMbl.

7.1 | Jlex |[IpencraBieHHe HEYETKOI CHCTEMBI B BHE MHOTOCIOHHON 2 OIIK-9.1 JI1.3 JI3.1
HelpoHHOU ceTu. OYHKIMHU, BHIIOIHAEMBIE KQXKIbIM CIOEM. OIIK-11.1
Mertonsl 00yuenus. [Ipsimoii u o6pathblif xoa. Kimactepuzanus
BXOJIHBIX TapaMeTpoB. [lapameTpusarus GyHKIHA
npuHaIIeKHOCTH. OCOOEHHOCTH HEHPO-HEUSTKUX CHCTEM.

7.2 | Jla6 |Heiipo-HeyeTKre CHCTEMBI alllPOKCUMALIH 4 OIIK-9.1 JI1.3J12.1

OIIK-11.1 J3.2

7.3 Cp |M3yueHune JEKIUOHHOTO MaTepHajia i MOATOTOBKA K JIaOOpaTOPHBIM 8 OIIK-9.1 JI1.3 J12.1
pabortam OIIK-11.1 J3.1

7.4 | KPKK | KoHCYIBTAIIMH TT0 TEMaM AMCIMILUTAHBI 4 OIIK-9.1 JIL.1 JI1.2

OIIK-11.1 J1.3J12.1
OIIK-10.1 J12.2J13.1
OIIK-12.1 JI3.2




6. OBPASOBATEJIBHBIE TEXHOJIOI'MA

B Xoae o6yquI/151 TMPUMEHSAIOTCA CICAYIOMINEC O6pa30BaTeJIbHI>Ie TCXHOJIOTHUH:

6.1 | JIexus SIBnsieTcst OCHOBHBIM BHJIOM YYEOHBIX 3aHATHH, COCTaBJIIET OCHOBY TEOPETHYECKOH IOJTrOTOBKU
oOyuaromuxcst. Llenn JEKNMOHHBIX 3aHATHH: AaTh CHUCTEMAaTHU3MPOBAHHBIE HayyHbIE 3HAHUS 110
JUCLUIUIMHE, aKIEHTHPOBaTh BHUMAaHHE Ha HauOoJjiee CIIOKHBIX BONPOCAX IMCLHILUIMHBI;
CTUMYJIMPOBaTh AaKTUBHYIO II03HABATEIBHYIO JESATEJFHOCTh OOYYaIOIIUXCs, CIOCOOCTBOBATH
(hopMHPOBAHUIO HX TBOPUYECKOTO MBIILICHHS.

6.2 [ JTaboparopnass |Bun yueOHOro 3aHSATHSA, HAa KOTOPOM CTYIEHT TIOJ PYKOBOACTBOM IIperojaBaTels II0CIe
pabota MPEABaPUTEIBHOTO H3YUCHUS COOTBETCTBYIOIIEH METOIUKH JIMYHO MPOBOAWUT HATypHBIC WIIN
UMHTALMOHHBIE 3KCIECPUMEHTHl WM HCCIEAOBAHUS C IENbI0 IMPAKTHYECKOTO ITOATBEPKICHUS
OTAENBHBIX TEOPETUUECKUX IMOJO0KEHUH ydeOHOH NUCIUIUIMHBI, IPHOOpPETaeT yMEHHs paboTaTh C
1a60paTOPHBIM 000PYIOBAaHUEM U U3MEPHUTEIHLHBIMU IPUOOpaMHU.

6.3 | Koncymprammust | SIBnsiercss omHOW W3 (GOpM PYKOBOACTBA yducOHOM pabOTOil OOydaromuXcs ¥ OKa3aHHS UM
MOMOIIIM B CAMOCTOSITEIbHOM HW3Yy4E€HUH MaTephalia JUCUUIUIMHBI, B JIMKBUAALUUA HMEIOIIUXCS
MpoOeJIOB B 3HAHUAX, 3aJOJKEHHOCTEH IO TEKYIIMM 3aHSTHSIM, B TOJTOTOBKE MHCHhMEHHBIX
padot (mpoekroB). KoHCynabTalusl MPOBOIATCS MpPEMoJaBaTecM, BEAYIIUM 3aHITUS B y4eOHOM
Tpynne, Hay4HbIM PYKOBOAMUTEIEM M MOXET HOCUTh KAaK WHAUBUAYAJIbHBIM, TaKk W TPYNIOBOI

XapakTep.

6.4 | Camocrositens | HampaBinena Ha yrinyOnieHMe M 3aKkpeIUICHHE 3HAHWHM, MOJMYYEHHBIX Ha JIGKOUAX M JPYTUX
Hast paboTa 3aHATUSX, BBIPAOOTKY HAaBBIKOB  CAMOCTOSITEIBHOIO  aKTUBHOTO  NPHOOPETEHHS  HOBBIX,
O0YJaIOIUXCA | JOMOJHUTENBHBIX 3HAHHUMN, MOATOTOBKY K MPEACTOSIIMM YIeOHBIM 3aHSTHSIM U IIPOMEKYTOUHOMY

KOHTPOJIIO.

7. POHJ OLIEHOYHbIX CPEJICTB

7.1. KOHTpOJ’[LHble BOMPOCHI VISl MIPOBEACHUSA TEKYIIEI0 KOHTPOJIA YCIIEBAEMOCTH

Tewma 1. BBeneHne B HCKYCCTBEHHBIM MHTEIIJICKT.

1. Iepeuncinure OCHOBHBIE 3a]Ja4M CUCTEM MCKYCCTBEHHOI'O WHTEIUICKTA.
2. [laiite ompeneneHUe MOHATHH KilacCH(UKAIMS, KIacTePH3aLMs, PErpeccusl.
3. INepeuncanTe THITBI MAIIMHHOTO OOYYEHUS.

Tema 2. OCHOBHBIC METO/IbI MALIMHHOTO O0YYCHHUS [UIsl paOOTHI C TEKCTOBBIMH JIaHHBIMU.

OnummTe Knaccu(UKANIo Ha MpuMepe anroputMa k-ommxaiimux coceneit (kNN).

INepeuncnaure METPUKH OIEHKH KIACCH(DUKAIINHL.

Pabota ¢ kateropuanibHBIMH MPU3HAKAMH.

[laliTe onpeneneHue perpeccuu.

[epeuncnure METPUKH OIEHKH PErPECCHH.

OnummuTe CTPYKTYpY HEPLENTPOHA M HONHOCBSI3HBIX HEHPOHHBIX CeTel.

OxapakTepu3syiiTe CTOXaCTHYESCKUI rPaJMeHTHBIA CIIyCK U 00paTHOE paclpoCTPaHCHUE IPaIHCHTA.
UYro Takoe kiactepuzanus’?

PN R L=

Tema 3. Cuctemsl IiTy0OKOTo 00yUeHHUSI.

Oxapakrepusyiite nonsarue HeilpoHHBIX ceTeil.

OyHKIMN ONIMOKM HEHPOHHBIX CETEH.

Kak mpoucxoanut paboTta ¢ H300pakeHNSIMH C OMOIIBI0 HEHPOHHBIX ceTeif?
B yem 0cOOEHHOCTb CBEPTOUYHBIX HEWPOHHBIX CeTeil?

[Mepeuncnure GyHKINYM omnepanuy CBEPTOK, max-pooling.

Jaiite onpeaenenue TpanchepHOTo 00yIeHUsI.

Oxapakrepusyiite mporecc 00paboTKi TEKCTOB.

OxapaxTepu3syiiTe BEKTOpHbIE MPEACTABICHUS IJIs TEKCTA.

B gem 0cOOCHHOCTH peKyppeHTHBIX HEHPOHHBIX ceTeit?

XNk =

Tema 4. Oby4yeHue ¢ MOJKPEIIEHUEM.

IToHATHS areHTa, Cpeibl, COCTOSHHS, ICHCTBUN W Harpajbl.

Oxapakrepusyiite (QYHKIMIO IICHHOCTH COCTOSIHUSI M (DYHKIMIO KadecTBa JEHCTBUSL.

Kax BbIMONHSETCS ONTUMH3ALUS CTPATETUH C MOMOIIBI0 MaKCUMHU3AIMK (YHKIMHA EHHOCTH U KadecTBa?
[Haiite onpeaenenue Q-o0yueHus.

Yro Takoe rirydokoe o0ydeHHE C HOAKPEIUICHHEM?

A e

Tema 5. OCHOBHBIE IOHATUSA HEYETKOM JTOTHKH.

1. Jaiite onpeseneHue HEUYETKON JIOTHKH.

2. Kakue onepanuu MOKHO COBEPILIATh HAJl HEYETKUMHU MHOKECTBAMH?
3. Jaiite ompezneneHne CTEIeHH U (PyHKIIMN IPUHAICKHOCTH.

4. OnuiuTe CTPYKTYpPY HEUETKON CHCTEMBI.

5. Ilepeuncnure TUITBI HEYETKUX CUCTEM.




6. B ueM ocoGeHHOCTh HeueTKO# cucteMbl Cyreno?

Tema 6. IlocTpoeHue cucTeM perynpoBaHUs Ha OCHOBE HEUETKOW JIOTHKH.

1. OnmumuTe MpUMEHEHNE HEUYETKOH JIOTUKH AT UACHTU(DHUKAIINN CUCTEM.

2. [To xakOMy IPUHIIMITY CTPOUTCS HEUYSTKUN peryasTop?

3. B uem 3aki1r04aeTcsi CAMMETPUYHBIN METOJI HACTPOUKH?

4. Ilepeuncaute TUIBI HEYETKUX PETYIATOPOB U JalTE UX CPABHUTEIILHBIN aHAIN3.

Tema 7. Heitpo-HEeYETKHE CUCTEMBI.

1. OnumuTe npeacTapieHNe HEYETKOW CUCTEMBI B BHI€ MHOTOCIIOMHON HEMPOHHOM CeTH.
2. [lepeuncnute GyHKIUH, BBITOTHIEMBIE KaXKIbIM CIIOEM.

3. OnummTe MeTopl 00ydeHUsI THOPUIHBIX CUCTEM.

4. JlaiiTe onpeesneHre KiacTepu3alii BXOIHbIX TapaMeTPOB.

5. [l 9ero BBIIONHACTCS TapaMeTpHu3aIis GyHKINI MPHUHAIIS)KHOCTH.

6. ITepeunciute 0COOEHHOCTH HEHPO-HEUSTKUX CUCTEM.

7.2. KOHTpOJ’Il)Hl)Ie BOIPOCHI IJ151 IPOBEACHUSA l'IpOMEDKyTO'lHOﬁ aTTeCTAllMM 110 UTOraM OCBOCHUS TUCIHUIIJIMHBI

L. Iepeuncaure OCHOBHBIC 331a4M CHCTEM HCKYCCTBEHHOTO HHTEIUICKTA.

2. [laiite onpeneneHue MOHATUH KilacCU(UKAIMS, KIacTepU3aLMs, PErpeccusl.

3. [epeuncanTe THITBI MAIIHHHOTO OOYYEHUS.

4. OnmmnTe KIaccu(UKAUIO Ha mpuMepe anroputMa k-ommxaiimux coceneit (kNN).
5. [lepeuncanre METPUKU OLEHKH KIacCU(UKAIHU.

6. Pabota ¢ kareropuanbHbIMH NPU3HAKAMH.

7. JlaliTe onpenenenne perpeccuu.

8. INepeuncante METPUKH OLEHKH PErPECCHH.

9. OnumuTe CTpyKTYpy HEPLENTPOHA U MONTHOCBA3HBIX HEHPOHHBIX CETEH.

10. OxapakTepu3yiTe CTOXaCTHUECKHI TPaIHeHTHBIN CIyCcK W 00OpaTHOE PaclpoCTpaHEHHE IpalUcHTA.
11. Uro Takoe KiacTepu3anus?

12. Oxapaxrepusyiite nonstiue HelipoHHBIX ceTell.

13. DYHKIMY OIMOKH HEHPOHHBIX CETEH.

14. Kak nponcxoant paboTa ¢ M300paKeHNUSIMH C TIOMOIIBIO0 HEHPOHHBIX ceTei?

15. B 1emM 0cOOEHHOCTh CBEPTOUYHBIX HEHPOHHBIX ceTeit?

16. INepeunciure GyHKIMHM Onepanyy cBEPTOK, max-pooling.

17. Jaiite onpenencane TpaHchepHOro 00yIeHUs.

18. Oxapakrepusyiite mporecc 00paboTKH TEKCTOB.

19. OxapaxTepusyiiTe BEKTOPHbIE MPEJICTaBICHUS ATl TEKCTa.

20. B uem ocoOeHHOCTh PeKYppPEHTHBIX HEHPOHHBIX CeTei?

21. [TonsiTust areHTa, cpeapl, COCTOSIHUSA, AEUCTBUN U HArpasbl.

22. OxapaxkTepusyiiTe (QyHKIHIO IIEHHOCTH COCTOSHHA U (DYHKLIUIO KauecTBa JEHCTBHUS.
23. Kax BBINOJIHSIETCS. ONTUMH3ALUS CTPATETUH C MOMOIIBbI0 MAaKCUMH3aIMK (YHKIMI LIEHHOCTH U KadecTBa?
24. Jaiite onpenencane Q-o0ydeHusI.

25. UYro Takoe riy0okoe 00ydeHHE C HMOAKPEIUICHHEM?

26. JlaiiTe onpeneneHrne HEYETKOM JTOTUKH.

27. Kakue onepanuy MOXHO COBEPLIATh HaJl HEYUETKUMH MHO)KECTBAMHU?

28. JlaiiTe omperneneHne CTENICHN U (DYHKIINH IPHUHAIIICKHOCTH.

29. OnumuTe CTPyKTYpY HEUSTKOH CHCTEMBI.

30. [lepeuricauTe TUIIBI HEYETKUX CHCTEM.

31. B yem ocobeHHOCTh HeveTKor cucteMbl CyreHo?

32. OnumuTe NpUMEHEHNE HeYEeTKOH JIOTUKH IS HICHTH(UKAIUH CHCTEM.

33. Ilo kakOMY MIPUHLUITY CTPOUTCSI HEUETKUH PerynsaTop?

34. B yeMm 3aKII04aeTCsl CAMMETPUYHBIA METO]] HACTPOUKH?

35. IlepeuniciauTe TUIBI HEUETKUX PETYIIATOPOB U JaiiTe UX CPAaBHUTEIIbHBIN aHAIN3.
36. OnuiunTe npeAcTaBieHUue HeUeTKONH CHCTEMBI B BUIE MHOTOCJIOMHOM HEHPOHHOM CeTH.
37. Ilepeuncnure QYHKIMH, BBIIOTHIAEMbIE KaXK/IbIM CJIOCM.

38. OnummTe MeToAbl 00yUeHNs THOPHUIHBIX CHCTEM.

39. JlaiiTe onpeneneHue KIaCTEpU3aLuU BXOJHBIX IapaMeTPOB.

40. /15t gero BBIMOTHAETCS MapaMeTpu3anust QyHKIUH TPUHAATISKHOCTH.

41. Ilepeuncnnte 0COOEHHOCTH HEHPO-HEUETKUX CHCTEM.

7.3. TeMaTHKAa NHCbMEHHBIX PadoT

KypcoBoii ipoekT (paboTa) Mo JUCIUIUIMHE YIeOHBIM ITAHOM HE MPEIyCMOTPEH.

7.4. Kputepuu oneHnBaHus

Texymuit KOHTPOJIb 3HAHUH 00YYAIOIIETr0Cs OCYLISCTBILICTCS IO PE3YJIbTaTaM BBIIIOTHEHUS U 3alIUTHI Ja00PaTOPHBIX
paboT, KOHTPOJBHBIX 33JaHUH U TEKYIIMX OMPOCOB Ha JICKIUAX.

3amurTa 1a00paTOPHBIX paObOT U KOHTPOJIBHBIX 3aJaHNI MPOBOAUTCS B BUE coOecenoBaHMs. BrimomHenne Bcex
1ab0paTOPHBIX PAOOT M KOHTPOJIBHBIX 33/IaHUM, IPEAYCMOTPCHHBIX paboUei MPOrpaMMoOil TUCHUILIHHBI, SBIISCTCS
00513aTeITBHBIM.

HeobxonuMoe yciioBre s TOMycKa K 9K3aMeHY: BBITIOJIHEHHE, IPEIOCTABICHUE U 3aIIUTa OTIETOB MO BCEM JTab0paTOpHBIM




paboTaM, IpeayCMOTPEHHBIM paboydeil MporpaMMoi AUCIUILUIMHEL, BEIITOTHEHHE BCEX KOHTPOIBHBIX 3a1aHUI.

ITo pesynpTaTam 3k3aMeHa 00y4arOIEMYCs BEICTABIISIOTCS CIEAYIOIINE OLIEHKH:

«OTINIHOY - 00YJArONIUHCS B TIOITHOM 00BEME 3HAST MaTepHal, TPaMOTHO U T10 CYIIECTBY H3JIaraeT ero, He IOITycKast
CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIIPOC; 0€30MMO0YHO HAXOIUT PEIICHNUS 3aJaHUH, IIPETyCMOTPEHHBIX
HIpOrpaMMON 00y4YEeHUsI; YCIEIIHO BBIIONHII IPEAYCMOTPEHHBIE TPOrpaMMOil 00yueHuUs 3aJaHus;

«Xopouro» - 00yJaromuics XOpOIIo 3HaeT MaTepHal, IPaMOTHO U MO CYIIECTBY M3JIaraeT ero, JIOMycKas HeKOTOpbIe
HETOYHOCTH B OTBETE Ha BONIPOC; YBEPECHHO HAXOANT PEIICHHS 3alaHHH, IPETyCMOTPEHHBIX IIPOTrPaMMOii 00ydeHHs;
YCHEIIHO BBIIOJIHIII IPEIYyCMOTPEHHBIE IIPOTpaMMoil 00ydeHHUs 3aJaHNUS;

«Y IOBIETBOPUTENBHO) - 00yUaIOMIMIiCS TOBEPXHOCTHO 3HAET MaTepUall OCHOBHBIX Pa3JeloB U TeM yueOHOH qUCIUILINHEI,
JIONyCKAeT HETOUHOCTH B OTBETE Ha BOIPOC; 3aTPYAHAETCS ¢ HAXOXKIEHHEM PELIEHUS] HEKOTOPBIX 3a/laHUMH,
MPEeTyCMOTPEHHBIX IIPOrPaMMOii 00ydeHHs; IPeyCMOTPEHHBIE IIPOTPaMMOii 00ydeHH s 3aJaHNs BBITOTHEHEI C
HETOYHOCTAMY;

«HeynoBnerBopuTenbHO» - 00y4aloIUiics HE 3HACT 3HAUMTEIbHOI YacTH MaTepuaa, JIOIMyCKaeT CyLIeCTBEeHHbIE OIIHOKH B
OTBETaX Ha BOMPOCHL; HE YMEET HAXOAUTH PEIIeHHs OOJIBITMHCTBA TPEIYCMOTPEHHBIX IPOrpaMMOii 00yJIeHHs 3aTaHul; He
BCE 3aaHU, IPEYCMOTPEHHBIE IPOTPAMMOil 00yUCHHS, BBIITOTHEHB! YJOBICTBOPUTEIHHO.

8. YYEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHHUE TUCIUIIJIMHBI (MOZY JISA)

8.1. Pexomenayemast 1uTepaTypa

JI3.1 |bopucenko B.®., baxyrun /I.B. Metonnueckne peKOMEHAAINH K CAMOCTOSITEIBHON padoTe M0 JUCIUIUINHE
"Heiipo-(a33u yrpaBieHHe JMEKTPOMEXaHUICCKUMU cucTeMaMu'" [ DIIeKTPOHHBIN pecype] [DIeKTpOHHBIN
pecypc]: s 00yJaronIuxcsl Mo HampaBiIeHuio moaAroToBKH 13.04.02 "DekTposHepreTHKa U SICKTPOTEXHHUKA . -
Houenx: TOYBIIO "JOHHTY", 2020. - 1 ¢aiin — Pexxum noctyma: http://ed.donntu.ru/books/21/m6029.pdf

JI3.2 | baxyrun JI.B. MeTonndeckne peKOMEHAAINH 110 BEITOIHEHHIO Tab0paTopHbIX paboT mo aucuumuinae "Helpo-
($az3u ynpaBieHUe AEKTPOMEXaHUIECKUMH cucTeMaMu” [DIeKTpOHHBIH pecypc] [DneKTpOoHHBIN pecypc]:as
00yJaroNIMXCsl 10 HaNpaBIeHUIo MoAroToBkH 13.04.02 "DieKTposHEpreTHKa U AIeKTpoTeXHUKA". - JloHeK:
T'OYBIIO "JOHHTY", 2020. - 1 ¢aiin — Pexxum goctyma: http://ed.donntu.ru/books/21/m6030.pdf

JI1.1 |Ky3uenos, B. [1. HefipoHnsle ceTr: mpakTHUECKHA Kypc [DNEeKTPOHHBIN pecypc]:yaeOHoe mocobue. - Ps3anb:
Psi3ancKkuii rocyjapcTBeHHBIN paiMOTEXHUUECKUH yHUBEpCUTET, 2014. - 71 ¢. — Pexxum nocrtyna:
https://www.iprbookshop.ru/121460.html

JI2.1 | ComnoBbes, B. B., lllanpuna, B. B., IllectoBa, E. A. OCHOBBI HEYETKOTO MOJICITUPOBAHUS B cpee Matlab
[DnexrponHEI pecypc]:yaedHoe mocooue. - Poctos-Ha-Jlony: M3natensctBo KrkHOTO (eneparbHOTO
yHuBepcuteta, 2015. - 99 ¢. — Pexum noctymna: https://www.iprbookshop.ru/78689.html

JI2.2 | Apskonos, B. I1., Kpyrios, B. B. MATLAB 6.5 SP1/7/7 SP1/7 SP2 + Simulink 5/6. UncTpyMeHTHI
HCKYCCTBEHHOT'O MHTEJUIeKTa U OnorH(opMaTuku [DaeKTpoHHbIH pecypc]:. - Mocksa: COJIOH-TIPECC, 2017. -
454 c. — Pexxum nocryna: https://www.iprbookshop.ru/90271 . html

JI1.2 |BoponmHa, B. B., Muxees, A. B., fApymkuna, H. I'., Csaros, K. B. Teopus u nmpakTrka MalmiHHOTO 00yIEHU
[DnexTpoHHBI pecypc]:yueOHOoe mocodue. - YIbSIHOBCK: YIbSIHOBCKUI rOCYyAapCTBEHHBIN TEXHUUECKUI
yHUBepcuTeT, 2017. - 291 ¢. — Pexxum moctyma: https:// www.iprbookshop.ru/106120.html

JI1.3 | SIxbsiesa, I'. D. HedeTkre MHOXeCTBA U HEHPOHHBIE CETH [ DNEKTPOHHBINH pecypc]:yueoHoe mocodue. - Mocka:
Wnrepuer-Yrusepcuter Mudopmannonnsix Texuomormit (MHTYUNT), Ait [Tn Ap Menwua, 2020. - 315 c. — Pexum
noctyma: https://www.iprbookshop.ru/97552 . html

8.3. JInneH3nonHoe u CBOﬁO}lHO pacnpocTpansaemMoe nporpamMmmHoe 06ecneqelme, B TOM YHUCJI€C OTCYECCTBCHHOI'O
NMpoOu3BOACTBA

8.3.1 | OpenOffice 2.0.3 — obmectBenHas aunen3us MPL 2.0, Grub loader for ALT Linux - munensust GNU LGPL v3,
Mozilla Firefox - muniensus MPL2.0, Moodle (Modular Object-Oriented Dynamic Learning Environment) -
munensus GNU GPL

8.4. [lepeuens npodeccHOHATBHBIX 023 TAHHBIX U HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

8.4.1 | OBC IPR SMART

8.4.2 | DBC JOHATY

9. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHHUIIJIMHBI (MOAYJIS)

9.1 [ Aymuropust 8.303 - VYueOHas ayauropusi Al TPOBENEHMS 3aHATUH JIEKIMOHHOTO M CEMHMHApPCKOTO THIIA,

TPYNIITOBBIX ¥ MHINBHIYAJIbHBIX KOHCYJIBTALNH, TEKYIIETO KOHTPOJIS M TPOMEXYTOYHOM aTTeCTalluH !
HOYTOYK, MyJIbTUMEIUHHBIN IPOEKTOP, SKPaH; CIEIHAIN3NPOBAHHAs MEOEIb: JOCKa ayANTOPHAsL, TapTh

7Ta0OpaTOPHBIX M IPAKTHYECKUX 3aHATHH, KypCOBOTO TIPOEKTHPOBAaHWS (BBIMOJIHEHUS KYpCOBBIX pPadoT),

9.2

Aynutopust 8.205 - KomnploTepHBIH Kiacc Aisi MPOBEACHUS 3aHATUH JIEKLIMOHHOIO W CEMHHApPCKOro THIIA,
ma00OpaTOPHBIX W TPAKTHYECKUX 3aHATHHA, KypCOBOTO TIPOEKTHPOBAHWS (BBIIONHEHHUS KypCOBBIX padoT),
TPYNIOBBIX M MHIWBHAYaIbHBIX KOHCYJIBTALWH, TEKYIIEro KOHTPOIS M IPOMEKYTOUHOH AaTTECTAl[MH : CTOJIBI
ayAWTOPHBIC, CTYNbsS ayIOUTOpPHBIE, [OCKa AayAWTOpHAas, HOYTOyKH, OOpa3oBaTelbHBIE MOOMIBHBIE POOOTHI
RoboMaster

9.3

Aynuropus 2.138 - UwuraneHeiid 3a1 HaydHo-TexHHMYecKoW OHMOTHMOTEKH — MOMENIEHHE IS CaMOCTOSTEIbHOU
pabOThl ¢ BO3MOXHOCTBIO MOIKIIOUEHUS K cetd "MHTepHer" M oOecredeHHeM [OCTyla B 3JICKTPOHHYIO
nH(pOpMaLMOHHO-00pa30BaTeNIbHYI0  CpeAy opraHum3anuu : KoMIblOTepHass TeXHHMKa C  BO3MOXKHOCTBIO
noAkimtoueHuss kK cetm «VHTepHeT» W oOeclieuyeHHWEM JIOCTyNla B  OJJIEKTPOHHYIO  HWH(OpPMalyOHHO-
obpazosarenbHylo cpeny (QMOC JlonHTY) u anekrponHo-Oubnmoreunyro cucremy (ObBC IPR SMART), a




TaKkkKe BO3MOXKHOCTRIO HHIWBHIYAIILHOTO HEOTPaHWYEHHOro jgoctyma oOydatommxcs B OBC uw DUOC
mocpenctBoM Wi-Fi ¢ mepcoHambsHBIX MOOMIIBHBIX YCTPOMCTB.
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Pabouas nmporpamma auctmiuimHbl «IIpoexTrpoBanue cucteM ynpasieHus u coopa nanHbix (SCADA)»

pa3paborana B cootBercTBrn ¢ OPI'OC BO: denepanbHBII TOCYIApPCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPT BBICIIECTO
oOpa3oBaHUS - MarucTparypa IO HamIpaBiIeHHWI0 HoATOTOBKH 15.04.06 MexaTtpoHnka ©u poOOTOTEeXHHKA (TIpHKa3
Muno6pnaayku Poccun ot 14.08.2020 1. Ne 1023)

COCTaBJIeHA B COOTBETCTBUM C Y4eOHBIM IUIAHOM [0 HampaBieHHI0 TnoarotoBku 15.04.06 MexarpoHuka u
poboTOTEXHUKA, HampaBieHHOCTh (mpoduib) / croenuanusaims «CHCTEMBI — YIOpPaBICHHS POOOTOTEXHUYECCKUMU
koMIuiekcamu» g 2025 roja npuéma.

1. IIEJIb U 3AJJAYM OCBOEHUSI IUCLHUILTAHBI (MOLY.JIsT)

I.Ie.]]b! N3Yy4YCHUC CTYACHTAMU KOMIIOHCHTOB 1 OCHOB IPOCKTUPOBAHNSA COBPEMCHHBIX CUCTEM yI[aJ'IéHHOFO KOHTPOJIA U
YHpaBJICHUSA TEXHOJIOTHICCKUMU IIPpOHECCaMU C NCIIOJIb30BAHUEM ITPOTpaMMHO-AIIIapaTHBIX KOMIUIEKCOB
SCADA.

3agaum:

1.1 | dbopMupoBaHue 3HAHUH U yMEHUI B 00JIaCTH MPOSKTHPOBAHNUS, Pa3pabOTKU U IKCILUTyaTaI[iH CUCTEM
JUCHETYEPU3ANU TEXHOIOTHYECKUX IPOIIECCOB.

2. MECTO JUCIIUIIVIMHBI MOAYJIA) B CTPYKTYPE OBPA3OBATEJIBHOHU ITPOI'PAMMBbI

JycuuIuimHa OTHOCUTCS K 9acTH, (POPMHUPYEMOil ydacTHIKaMU 00pa30BaTeNbHBIX OTHOMIEHHH, bioka 1

2.1
Jucuumiueel (MOLy M) y4eOHOTO TUIaHa.

2.2 | CB13b ¢ NpeAIIeCTBYOIAMH JUCIHIUTAHAME (MOXYJISIMH):

2.2.1 | CnenuanbHBINA JIEKTPOIIPUBOJL M aBTOMATH3AIMS TEXHOJIOTMUYECKUX KOMITJIEKCOB

2.3 | AucuuniauHbl (Moayan), npaktuku u 'UA, nj1s1 KOTOpbIX 0CBOEHHME JAHHOMN AMCUMNJIMHBI (MOIYJIs1)
He00X0UMO KaK NpeJliecTByoliee:

2.3.1 [ [IpoMsIneHHBIE KOMMYHHKAIIUOHHBIC CETU B POOOTOTEXHUIECKIX CUCTEMAX

2.3.2 | BeimonHeHue, MOArOTOBKa K MPOLEAYPE 3alUThI U 3al[UTa BBITYCKHON KBATU(PHKALIMOHHONW PabOTHI

3. IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA JUCHUTIJIUHBI (MOAYJIS)

ITK-2 : CnocobeH BEIOMpaTh cepuitHbIe i MPOSKTHPOBATH HOBBIC 0OBEKTHI ABTOMATH3AIH M POOOTOTH3AIIH

[IK-2.1 : JleMOHCTpUpYET 3HaHUE METOAUK MPOESKTUPOBAHHS HOBBIX O0OBEKTOB MPOPECCUOHATBHON AEITEIIEHOCTH

B pe3ysabTarte 0cBOEHHMSI JUCUMILINHBI (MOAYJI51) 00YYaIOLIUIACS 10KEH

3.1 (3HaThe:

3.1.1 [ apXHTEKTYypy paclpeAenEéHHBIX CHCTEM YIIpaBieHns, GYHKIHOHATBFHOE Ha3HAUCHHE W CPEJICTBA peaTH3aIiin
MOJICHCTEM BEepXHero u HivkHero ypoBHS ACY TII, OCHOBHBIE 3Talbl IPOSKTUPOBAHUS U HACTPOIKH
nporpaMMHBbIX cpecTB SCADA cucteM mpu NOCTPOEHUU CUCTEM PACHPENeIEHHOTO KOHTPOJIS U YIPaBIEHUS
TEXHOJIOTUYECKUMH IPOLlecCaMM, OCHOBHBIE XapaKTEPUCTUKU pacnpocTpaHeHHbIX akeToB SCADA, yerpoiicTBa
cbopa 1 06padOTKH TaHHBIX; OCHOBHBIE CTPYKTYpHBIE KOMITOHEHTHI 1 o0nactu npumererns SCADA-cucrem

3.2 | YmeTh:

3.2.1 | npoektupoBats SCADA-cucTeMbl aBTOMaTH4ECKOTO ¥ aBTOMAaTU3UPOBAHHOIO YIIPaBJICHUs], C IPUMEHEHUEM
COBPEMCHHBIX BCTPOCHHBIX CPEACTB Pa3paboTKU U A36IK0B porpamMupoBanus SCADA-cucteM; ycTaHaBIUBATh U
HacTpauBaTh MporpaMMHoe U anmnapatHoe obecrieueHrne SCADA-cucTeM; OpraHu30BbIBaTh U YIPaBIATH
pa3paboTKON CHCTEM MPOMBIIIJICHHOTO yIpaBieHus, Ha ocHoBe SCADA-cuctem.

3.3 | Baagern:

3.3.1 | pa3pabOTKH CHCTEM aBTOMATHYECKOTO M aBTOMAaTH3MPOBAHHOTO yrpaByieHus Ha ocHoBe SCADA-nakeToB.




4. OFbEM JUCIHUIIJIMHBI (MO AYJIs1), BUJAbBI TIPOMEXKYTOYHOI'O KOHTPOJIA

4.1 Pacnpene.ﬂelme 9acoB, OTBCACHHBIX HA U3YYE€HHE NUCHUIIJIMHBI [0 BUIaM 3aHATHH U ceMecTpam

Cemectp
(<Kypc>.<Cemectp 1(.1)
Ha Kypce>) Hroro
Henenp 16
Bup 3anstuit v PII vII PIl
Jlexuun 16 16 16 16
JlabopaTopHsbie 48 48 48 48
KonrakTHas 4 4 4 4
pabora
(KOHCYNBTAIAN U
KOHTPOJIb)
Uroro ayn. 64 64 64 64
KonTakrHas 68 68 68 68
pabota
Cam. paboTa 97 97 97 97
Yacel Ha 15 15 15 15
KOHTPOJIb
HUrtoro 180 180 180 180
4.2. Buabl KOHTPOJISI
3auér 1 cem.

4.3. Haauume KypcoBoro npoexrta (padornl)

Kypcosas pabota 1 cem.

5. CTPYKTYPA U COAEPKAHUE JUCLUIIJINHBI (MOAY.JIST)

= E = E E' g HuauKkaTopbl
S E g HaumeHoBaHHe pa3iejioB U TeM g g mocrmkennst | Jlureparypa
3 3 3 = KOMIeTeHuii
Pazpnen 1. O6mue cBegenust 0 SCADA-cucremax
1.1 | Jlex |Drtamel pa3Butust ACYTII2. SCADA-cHCTEMBI: OOIIHE TOHATHS. 1 2 IK-2.1 JIL.1 JI1.2
Oco6ennoctu SCADA xak mporiecca ynpasienus. Oomactu JI2.1
npumMeHeHuss SCADA-cucteM U TEHJEHIIUU Pa3BUTHS.
1.2 Cp | M3yueHue JISKIMOHHOTO MaTeprala 1 2 IK-2.1 JI1.1 JI1.2
JI2.1J13.1
Paznen 2. Ctpykrypa u apxutektypa SCADA
2.1 | Jex | Crpykrypa SCADA: RTU, MTU, CS u HMI. TpeboBanus x 1 2 [K-2.1 JIL.1 JI1.2
rinaBHol cranimu (MS) SCADA. [Toxcucremsr JI2.1
SCADA. Apxutekrypa SCADA. Tunsl apXuTexrTyp. ABT(Q
CHUCTEMBI. ABTOHOMHEIE CUCTEMBI C PE3EPBUPOBAHUEM.
Knuenr-cepsepHble cucteMbl.  MoaynbHast
apxurekrypa. CereBas apxutekrypa SCADA-cucrem.
2.2 Cp | M3yueHue JISKHIMOHHOTO MaTepHala 1 3 IK-2.1 JI1.1 JI1.2
JI2.1J13.1
Paznen 3. [Iporpammuoe odecnieuenne ais peanusanuu SCADA
3.1 | Jlex |Knaccudukariys mporpaMMHBIX CPEICTB CUCTEMBI YIIPABICHHS. 1 2 IK-2.1 JIT.1 JI1.2
OnepaioHHbIE CUCTEMBI PEATbHOIO0 BPEMEHU. XapaKTEpUCTUKU J2.1
OCPB. ApxuTeKTypa 1 OCHOBHbIE XapaKTepPUCTUKH OIIEPAI[HOHHBIX
cucreM peansHoro BpemeHn QNX, OS-9, WxWorks, Windows CE.
32 Cp | M3yueHune JEKIUOHHOTO MaTepHaia U MOATOTOBKA K JIAOOPATOPHOIA 1 3 IK-2.1 JIL.1 JI1.2
pabote JI2.1 J13.1
Pazpnen 4. Ilpukiaagnoe odecneyenne ACY TII u Be1oop SCADA
-CHCTeMbI
4.1 Jlex | TTpuknagHoe mporpammuoe obecrnedenue ACY TII. SCADA- 1 2 IK-2.1 JIT.1 JI1.2
CUCTEMBI IIPeICTaB/IEHHbIE HA POCCUIICKOM phIHKE. TeXHUYecKue, J2.1
CTOMMOCTHBIE U 3KCIUTyaTallMOHHbIE XapakTepucTiku SCADA-
cucteM. Uepapxus kputepueB u mopsnok Beioopa SCADA-cuctem.




4.2 | Jla6 | Co3nmanme npoexra M paboTa ¢ TEXHOJIOTHYECKMMH EPEMEHHBIMH B 8 IK-2.1 JI1.1 JI1.2
SCADA Zenon J3.2
43 Cp |H3yuyeHue JEKIMOHHOTO MaTepHraja | MOATOTOBKA K JJaDOpaTopHOi 10 IK-2.1 JIT.1 JI1.2
pabore JI2.1 J13.1
Paznen 5. MHeMocxeMa IPOMBILLJIEHHOI0 KOMILIEKCA
5.1 Jlek | OcHOBHEIEC TPeOOBAHHUS, TIPEABIBIIEMbIE K MHEMOCXEMaM. DTaIlbl 2 [K-2.1 JIT.1 JI1.2
mporecca pa3paboTki MHEMOCXeM. AHAIHN3 UCXOAHBIX JaHHBIX. J2.1
Cxema aBTOMaTH3alUH TEXHOJIOTMYECKOT0 KOMIUIEKCa.
TexHOMOrHYECKHE IEpEeMEHHBIE B UX KJIaCCHPHUKAIIHS.
5.2 | Jlab |Paspabortka moab3oBareinbckoro narepdeiica B SCADA Zenon 12 MK-2.1 JIL.1 JI1.2
J3.2
53 Cp | M3yueHue JIEKHIMOHHOTO MaTepuaia 1 MOAroTOBKa K J1JabopaTopHOi 10 IK-2.1 JI1.1 JI1.2
pabore J12.1J13.1
Pa3nen 6. CBoiicTBa mepeMeHHBIX H JTUHAMUYECKUX 00bEKTOB
6.1 | Jlex | JTuckpeTHBIC U aHAIOTOBBIC TepeMeHHbIe. [IpOCThIe U CTPYKTYPHBIC 2 ITK-2.1 JIT.1 JI1.2
nepeMeHHbIe. THITBI JaHHBIX ITepeMeHHBIX. OOBEKTHBIH THIT J2.1
JIAaHHBIX. ATpecalys, I1ana3oH H3MEHEHHsI, MacIITa0HpOBaHUE
MEpEMEHHBIX. 3a/laHie TPaHUYHBIX 3HAUEHUH apaMeTpoB
(ycraBok). CTaTHUecKHe B AUHAMHUYECKHAE OOBEKTHI MHEMOCXEM.
VYrpapieHue CBOHCTBaMH THHAMIYECKHX OOBEKTOB Ha IIpUMepe
Combi Element.
6.2 | Jlab |Vmpanenue cucteMoii cooduienuii 1 Tpesor B SCADA Zenon 8 IK-2.1 JI.1 J11.2
J3.2
6.3 Cp |H3ydyeHue JEKIIMOHHOTO MaTepHajla | MOATOTOBKA K JIAOOpaTOpHOA 10 IK-2.1 JIT.1 JI1.2
pabore J12.1J13.1
Paznen 7. Apxusuposanne B SCADA-cucremax
7.1 Jlex | lenu u pe3yabrarsl apxuBupoBanus. [{ukmnueckas 3anuce. Jenbra 2 [K-2.1 JIT.1 JI1.2
-apxuBupoBanue. Coznanue apxuBoB. KackagHoe apXUBHpOBaHUE. J2.1
3aaHue napaMeTpoOB apXUBHPOBAHUS ((HIBTPEI). TpeHIHI.
7.2 | Jlab | ApxuBHpOBaHME NAHHBIX W HACTPOIKa TpeHmao0B B SCADA Zenon 8 IK-2.1 JIT.1 JI1.2
J3.2
7.3 Cp | M3yueHue JIEKHIMOHHOTO MaTepuaia 1 MOAr0TOBKa K J1ab0paTopHOi 10 IK-2.1 JI1.1 JI1.2
pabote JI2.1J13.1
Pazpen 8. IIporpammuoe ynpasiienue IIJIK u KoMILUIEKTHBIMU
NPUBOJAMU
8.1 | Jlex [[Taxer mporpammuposanus [TJIK. SI3pku nporpaMMupoBaHus 2 [K-2.1 JI1.1 JI1.2
cranmapra MOK61131-3 u ux peanmmzarus. Kondurypuposanue J2.1
CeTeBOr0 000pyHOBaHHMS.
8.2 | Jlab |Pa3paboTka mporpamm YIpaBiIeHHUs] IPHBOJAMH HOCTOSHHOTO U 12 [K-2.1 JI1.1J13.2
MIePEeMEHHOT0 TOKa ¢ ucnosb3oBanueM SCADA Zenon
8.3 Cp | M3yueHue JIEKHMOHHOTO MaTepuala i MOAr0TOBKa K J1ab0paTopHOi 22 [K-2.1 JI1.1J12.1
pabore. J3.1
Pa3nen 9. Kypcosas padora
9.1 Cp | BeimonHeHHE KYPCOBOI paboThI 27 [K-2.1 JI1.1J12.1
JI3.1 JI3.3
Paznen 10. lononnuTe bHAsE KOHTAKTHAs padoTa
10.1 | KPKK [ KoHCyapTaliuu Mo TeMaM JAUCIUIIHHbI 4 TIK-2.1 JI1.1J13.1

6. OBPASOBATEJIBHBIE TEXHOJIOT UM

B xone 00y4eHns IpUMEHSIOTCS ClIeAYyIOIUe 00pa30BaTeIbHbIEC TEXHOIOTHH:

6.1

Jlexnus

SIBnsieTcsi OCHOBHBIM BHJOM YYEOHBIX 3aHATHH, COCTABIAET OCHOBY TEOPETHYECKOW IOJTrOTOBKU
oOydaromuxcst. Llenn JEKIMOHHBIX 3aHATHH: AaTh CHCTEMAaTH3MPOBAHHBIC HaydHBIE 3HAHUS II0
JUCLUIIMHE, aKICHTHPOBaTh BHUMAaHHE Ha HauOoJee CIIOKHBIX BOIpPOCAaX IWCLHILUIMHBI;
CTUMYIHPOBaTh AaKTUBHYIO II03HABATENBHYIO JESATEIFHOCTh OOYYaIOIIUXCS, CIOCOOCTBOBATH
(hOpMHPOBAHUIO HX TBOPUYECKOTO MBIILICHHS.

6.2

JlabopaTopHast
pabota

Bun y4eOHOro 3aHsATHs, Ha KOTOPOM CTYJACHT TMOJi PYKOBOJCTBOM IPEMOaBaTess IOCHe
Mpe/IBAPUTETIBHOTO HM3YYEHUS! COOTBETCTBYIOUICH METOIUKH JIMYHO MPOBOAWT HATYPHBIE WIIU
HMHUTAOIUOHHBIC OKCIICPUMCHTLI HWJIM HCCICAOBAHUA C LECJIBIO IMPAKTHYCCKOTO IMOATBEPKIACHUA
OTJCIILHBIX TCOPETHUCCKUX MOJOKCHUN y4eOHOW IMCIUILUIMHBI, MTPUOOpEeTacT yMeHus paboTaTh C
J1a00paTOPHBIM 000PYIOBAaHHEM U M3MEPHUTEIBHBIMU IPUOOPaAMHU.




6.3 | Koncynmpramus | SIBnsieTcss omHoW W3 (GOpM pYKOBOACTBA Y4eOHOW paboTOil OOydJarommuxcs ¥ OKa3aHHS WM
MIOMOIIA B CaMOCTOSATENIbHOM HM3YYCHHH MaTepualla AWCHHIUIMHBI, B JIMKBHOALMH HMEIOIIUXCS
MpoOeoB B 3HAHMAX, 33AOJDKEHHOCTEH II0 TEKYIIMM 3aHSATUSM, B IOJATOTOBKE NHCHMEHHBIX
pabot (mpoekroB). KoHCynpTamuss MpoOBOASTCA MperogaBaTeleM, BEAYIINM 3aHATUHS B y4eOHOI
Tpylne, Hay4HbIM PYKOBOIHUTEIEM W MOXKET HOCUTb KaK WHIUBHIYalbHBIH, TaK M TPYIIIOBOH

Xapaxrep.

6.4 | Camocrosatens |HampaBnena Ha yrooyOneHme © 3akpeIUIeHHE 3HAHWH, MOJIYYEHHBIX Ha JIEKIUSIX U APYrUX
Has paboTa 3aHSTUSAX, BBIPAOOTKY HABBIKOB  CAaMOCTOSATENLHOTO  AKTUBHOTO  IPUOOPETEHHS  HOBBIX,
00y4aromuUXCcs | [OMOJHUTEIbHBIX 3HAHMUIM, HOArOTOBKY K HPEICTOSAIIMM y4eOHBIM 3aHATUIM U IPOMEKYTOUHOMY

KOHTPOTIO.

6.5 | Beinosinenue Hmeer ueinplo 3akperuieHue, yriyOjieHHe M 000O0IIeHHe 3HAHMH, IOJyYE€HHBIX IPU W3y4eHHU

KypCOBOIi JVICLUIIIIMHBL, TO3BOJISIET 00YYArOIMMCS Pa3BUTh HABBIKM HAYYHOT'O ITOHCKA

paboTsI

7. OHJ] OLIEHOYHBIX CPEJICTB

7.1. KOHTPOJ’Ibele BOMNPOCHI VISl MIPOBEACHUA TEKYHIEIr0 KOHTPOJISl YCIIEBAEMOCTH

Temal. O6mmue ceenenus o SCADA-cucteMax

1. Jaiite xapakrepuctuky 3tanoB pazsutus ACYTIL.

2. UYro Takoe SCADA-cucrema? B dem 3akmodaroTcs ee OCHOBHBIC

OTJIMYHS OT Jpyroro 6a30BOro nporpaMmHoro ooecnedenus CAY?

Iepeunciure pynknun SCADA-cHCTEMBI.

Kakue ocobennoctn npucymu SCADA-cucTeMaM Kak IPOIEcCy YIpaBIeHUs?

Kakue TpeOoBaHHS HPEeIbSIBISIOTCS K AUCIETYEPCKUM CHCTEMaM YIIPABICHUS?

HasoBute ocHOBHBIE 3a/jauyl, BO3JIaraeMble Ha AMCIeTYepa (omeparopa) B coBpeMeHHbIX CAY.
Iepeuncnure obmactu npumenennss SCADA-cucrem. TenneHnmn pa3Butist. KOHIETMS OTKPBITBIX CHCTEM.

NownkWw

Tema 2. Ctpykrypa u apxurektypa SCADA

. HazoBute ocHOBHBIE CTpyKTypHBIE KOMITIOHEHTHI SCADA.

. Kakne TpeboBanms npenpsaBiatoTes K rimaBHoi ctanmmu (MS) SCADA?
. Hazosure nmoncucremsr SCADA o0s3aTenbHbIe I TF000T0 MPOEKTa.

. Kak npencraBnena apxurekrypa SCADA? Turibl apxurekryp.

. aiiTe onpeneneHne aBTOHOMHBIE CUCTEME aPXUTEKTYPBL.

. Kax BrIosTHEHa aBTOHOMHAS CHCTEMA C Pe3ePBUPOBAHUEM.

. Oco0EeHHOCTH KITUEHT-CEPBEPHON apXUTEKTYPHI.

. OcobeHHOCTH MOy IEHOM apXUTEKTYPBHI.

0. CereBas apxurexrypa SCADA-cucreMm.
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Tewma 3. IIporpammHoe obecnieuenue ais peanusaun SCADA

1. Kakoe nporpammHoe obecriedeHne HCrob3yeTes i co3nanus U padbotel SCADA-cuctem?

2. Jaiite onpenencHue MOHATUAM “KECTKOE” U “MATKOe” pearbHOE BPEMSL.

3. [epeuncnure oneparoOHHBIE CUCTEMBI PEAIHOTO BPEMEHHU.

4. Kakyro crpykrypy umeer OC QNX u e€ nmpeumyiecTa?

5. Kpatko oxapakrepusyiite Tpagunmonnsie TexHonoruu SCADA-cuctem: COM, DDE, DLL, ActiveX-00beKTHlI.
6. Kakoe naznauenne OPC-cepBepos?

Tewma 4. Ilpuxnamaoe o6ecrieuerne ACY TII u Beibop SCADA-cHuCTEMBI.

1. Hasosute xputepun Beibopa SCADA-naxera.

2. B kxakux omepanioHHBIX cucTeMax Bo3MoxHO npuMmeHeHue SCADA-nakeroB WinCC, Trace Mode, Citect,
Zenon?

3. HazoBure ocHoBHBIE TexHMYecKkHEe XapakTepucTuku SCADAcucrem.

4. HazoBute ocHOBHBIE cTonMOCTHBIE XapakTtepucTukun SCADAcucTeM.

5. HasoBurte ocHOBHBIE HKCIUTYaTAllMOHHBIE XapaKTEPUCTUKU

SCADA-cucrem.

6. ITepeuncianuTe TOCTOMHCTBA W HEAOCTATKH MHTETPHPOBAHHOTO ITAKETa KOMIUICKCHONH aBTOMAaTH3aIln{
FactorySuite.

Tema 5. MHeMocxeMa IPOMBIIIUIEHHOT'O KOMIUIEKCA.

1. HazoBuTe OCHOBHBIE TpeOOBaHUS, TPEABABIICMbIE K MHCMOCXEMaM.

2. M3 KakuX 3TarnoB COCTOUT MPOLIECC Pa3pabOTKU MHEMOCXEM.

3. HazoBure 0COOCHHOCTH aHAJIN3a HCXOJHBIX JaHHBIX.

4. Uro nzo0paxkaeTcst Ha CXeMe aBTOMATH3aIMH TEXHOIOTHIECKOTO KOMILIEKCa.
5. Jlaiite onpeneneHne TEXHOJIOTMIECKIM IIEPEMEHHBIM U UX KIacCH(pUKAIHH.

Tema 6. CBoiicTBa MEPEeMEHHBIX U TUHAMUYIECKUX 00BHEKTOB.
1. IuCcKpeTHbIE U aHAJIOTOBBIE IEPEMEHHBIE.




2. JlaiiTe onpezeneHHe IPOCTHIM U CTPYKTYPHBIM IEPEMEHHBIM.

3. Tunsl JaHHBIX TEPEMEHHBIX.

4. OOBEKTHBIH THI JaHHBIX.

5. Anpecarus, Tuana3oH H3MEHEHHS, MaCIITaONPOBAHUE IEPEMEHHBIX.

6. 3amaHre rpaHUYHBIX 3HAYCHUH apaMeTpoB (YCTaBOK) TEXHOJIOTMUYECKHUX NTEPEMEHHBIX.
7. CraTH4ecKHe U JMHAMUYECKHEe 0OBEKTHl MHEMOCXEM.

8. Ynpasnenne cBOHCTBaMH AWHAMHUYECKHX 00bekTOB Ha mpuMepe Combi Element.

Tewma 7. ApxuBupoBanue B SCADA-cucremax.

1. Ilenu u pe3ynbTaThl apXUBUPOBAHUS.

2. Huknuyeckast 3anKch.

3. lenbTa-apXuBUpPOBAHHUE.

4. Co3nanue apxuBoB. KackajHoe apXxuBHpOBaHHE.
5. 3amanne mapameTpoB apXUBUPOBAHUS ((DHIIBTPHI).
6. TpeHnsl.

Tewma 8. IIporpammuoe ynpasnenue [1JIK u KoMIUIEKTHBIME TPHUBOIAMH.
1.ITaket nporpammuposanus I1IJIK B SCADA Zenon

2. HazoBuTe A3bIKH ITpOrpaMMUpoBaHus ctangapta MOK61131-3.

3. KoHduryprpoBaHue ceTeBoro 000pyaoBaHusL.

7.2. KOHTpOJ’ILHble BONPOCHI IJ11 IPOBECACHUSA npomemyTo‘moﬁ aTTeCTAllMH 110 UTOraM OCBOCHUSA NUCHHUITIMHBI

1. Jaiite xapakrepuctuky stanoB pa3sutusi ACY TII.

2. Uro takoe SCADA-cucrema? B yeM 3akmouaroTcss €€ OCHOBHBIE

OTJINYHUS OT APYroro 6a3oBoro nporpamMmHoro obecredenust CAY?

Iepeunciaure ynkuun SCADA-cHCTEMBI.

Kakne ocobernoctn npucymu SCADA-crcTeMaM Kak IPOIECCY YIpaBiIeHHs?
Kakue tpeGoBaHMS IPEeIbABISIOTCS K AUCIETYCPCKUM CHCTEMaM YIPABICHUS?
OcHOBHBIE 33/1a41, BO3JIaraeMble Ha qucrerdepa (omepatopa) B coBpeMeHHBIX CAY.
Oo6nactu npumenenust SCADA-cucteM. TenaeHuu pa3Butus. KOHIEMIUS OTKPBITHIX CHCTEM.
8 HazoBure ocHOBHBIE CTPYKTypHble KOMIIOHEHTHI SCADA.

9. Kakue TpeboBaHus NpenbsBIIOTCS K rnaBHoM cranuuu (MS) SCADA?

10. IToxcuctemsr SCADA 00s3aTenbHbIE TS JTFOO0T0 MPOEKTA.

11. Tunsl apxutektyp SCADA-cuctem.

12. ABronomHas apxutektypa SCADA-cuctem. PesepBupoBaHre aBTOHOMHBIX CHCTEM.

13. OcoGeHHOCTH KIMEHT-CEPBEPHON apXUTEKTYPHI.

14. OcoOEeHHOCTH MOAYIBHON apXUTEKTYPHI.

15. CereBas apxutexkrypa SCADA-cuctem.

16. IIporpammHoe obecnieueHne kommnoneHTos ACY TII.

17. JlaiiTe onpenienieHre MOHATUSAM “KECTKOe” M “MArKoe” peaibHOE BpeMsl.

No kW

18. [lepeuncnure onepanMoOHHbBIE CUCTEMBI PEAIILHOIO BPEMEHH.

19. Kakyro ctpykrypy umeer OC QNX u e€ npeumymecta?

20. Kpatko oxapaxrepusyiite Tpaguuuonnsie Texonoruu SCADA-cuctem: COM, DDE, DLL, ActiveX-00beKTHI.
21. Hasnadenne texnonorun OPC.

22. Kpureprnn Ber6opa SCADA-makera.

23. B kakux omepannoHHBIX cucTeMax Bo3MoxHO npuMeHeHnne SCADA-nakeroB WinCC, Trace Mode, Citect,
Zenon?

24. Texuuueckue xapakrepuctuku SCADA-cucrem.

25. CroumoctHsle xapakrepuctukn SCADA-cucrem.

26. OkciutyataiiMoHHble xapakrtepuctuku SCADA-cuctem.

27. Ilepeuncanure 1OCTOMHCTBA U HEAOCTATKUM MHTEIPUPOBAHHOIO IMAaKETa KOMIUIEKCHOW aBTOMAaTU3allMU
FactorySuite.

28. OcHoBHBIE TpeOOBaHUS, IPEIBSIBIIEMbIE K MHEMOCXEMAM.

29. Topsaok 1 3Tarbl pa3paboTKH MHEMOCXEM.

30. OcoOeHHOCTH aHANMN3a HCXOJHBIX JTaHHBIX.

31. Cxema aBTOMaTHU3aLUU TEXHOJIOIMUECKOIO KOMIUIEKCA.

32. TexHonoruueckue (MPOLECCHbIE) TepeMEeHHbIE U UX KITacCU(PHUKALINK.

33. JIUCKpETHBIE U aHAJIOTOBBIE IEPEMEHHBIE.

34. HazHaueHue cTpyKTYpHBIX epeMeHHbIX B SCADA Zenon.

35. Tunbl 1aHHBIX TIEPEMEHHBIX.

36. OObEKTHBIN TUI TAaHHBIX.

37. Anpecanus, IUana3oH U3MEHEHNs, MacIITaOHpOBaHNE IIEPEMEHHBIX.

38. 3agaHue rpaHNYHBIX 3HAYCHUH TAPaMEeTPOB (YCTaBOK).

39. Cratn4yecKkre U JUHAMHUYECKAE OOBEKTHI MHEMOCXEM.

40. YpaBneHue cBOHCTBaMH ANHAMHYECKHX 00bekTOB Ha mpumepe Combi Element.
41. llenu u pe3ynbTaThl apXUBUPOBAHUS.

42. Crioco0B! peTHCTpalui TEXHOJIOTHYECKUX TIEPEMEHHBIX U UX Ha3HAUCHHE.
43. Coznanue apxuBoB. KackagHoe apXuBUpOBaHHE.




44. Kondurypuposanue apxusos B SCADA Zenon.

45. Haznauenwue u Busl TpeHaoB B SCADA Zenon.

46. ITaker nporpammupoBanus [TJIK.

47. S3p1xku nporpamMmMupoBanus cranaapra MOK61131-3 u ux peanuszanus.
48. ITopaaok KOHPUTYPUPOBAHHUS CETEBOTO 00OPYIOBAHUS.

7.3. TemaTuka nucCbMEeHHBIX PadoT

B teuyenue 1 cemecTpa npeycMOTPEHO BBIMOIHEHHE KYPCOBOW pabOTHI MO JUCLUILIAHE.

3amaHue Ha IPOEKTHPOBAHUE BEIIACTCS PYKOBOIUTEIEM PAOOTHI, OHO COJICPKHUT HEOOXOANMBIC UCXOIHEIC TaHHEIC, 3aJaHHUC
u

rpaduK BBIMONHEHUS. 3aJaHHe MOXKET COOTBETCTBOBATH TEME HAay4YHO-HCCIIEA0BATEIHCKON pabOThI, BBINOIHIEMOM
CTYICHTOM (Ha mpuMepe

KOHKPETHOT'O TEXHHYECKOTO MPE/IIOKEHHNS) MIIN CTAHAAPTHBIM.

O0beM KypcoBoit paboTel: 25-35 cTpaHHII TOSCHUTENFHON 3aITHCKH.

B pacuetHoli YacTH BBIIOTHSETCS pa3paboTKa CUCTEMBI aBTOMaTH3aluK U cOopa nanubix Ha 6aze SCADA Zenon. Kypcoas
pabora

COCTOWT M3 CIIETYIOIINX OCHOBHBIX Pa3/IeJIOB: HCCIIEIOBAHIE O0BEKTa, aHATH3 UCXOMAHBIX JaHHBIX H 00OCHOBAHHUE
HEOOXOAMMOCTH CO3/IaHUS CUCTEMbI aBTOMATH3AIIH, COCTABICHHE TEXHUIECKOT0 3a1aHus (pa3paboTka CTPYKTYpPhI U
TpeOOBaHUH K PYHKIIMOHUPOBAHUIO CHCTEMBI), Pa3padOTKy TEXHOPaOOYEro MpoeKTa CUCTEMbI aBTOMATH3AIMU 00BEKTa
SCADA Zenon (BbIOOp IPOTpaMMHBIX CPEACTB KOHTPOJIS M YIPABJICHNUS, pa3pad0TKa CHCTEMBI AUCTICTYCPU3AIIMHA KOHTPOJIS
1 YIIPaBICHUS TEXHOJIOTUIECKUM IIPOIIECCOM).

7.4. Kputepuu onleHHBaHUA

Texymuit KOHTPOJIb 3HAHMH 00yJaIOIIETr0Cs OCYIIECTBISETCS O PE3YIbTaTaM BBIOTHEHUS U 3aIUTHI Ta00PaTOPHBIX
paboT, KOHTPOJIBHBIX 3aJJaHUH M TEKYLIMX ONPOCOB Ha JICKIIUSIX.

3amura 1a00paTOpHEIX pabOT U KOHTPOJILHEIX 33/IlaHUH IIPOBOAUTCS B BUAE cobeceoBaHMs. BrimonHeHe Beex
71a00paTOPHBIX PAOOT M KOHTPOIBHBIX 33JaHUH, IPELyCMOTPEHHBIX pabouel IporpaMMoii TUCIIUIIIHHEL, SBIISETCS
00s13aTENIBHBIM.

Heobxoanmoe ycinoBHe 11t ZOMYCKa K 3a4€Ty: BHIIIOIHEHHE, IIPEOCTaBICHHE U 3aIiTa OTYETOB 110 BCEM J1a00PaTOPHBIM
paboTaM, IPeAYCMOTPEHHBIM paboyeii MporpaMMOi AUCIMIUTMHEL, BBIITOJHEHHE BCEX KOHTPOIBHBIX 33/IaHHH.

ITo pe3ympTaTam 3adera 00ydaromeMycs BEICTABIISIOTCS CIEAYIOIINE OIICHKH:

«3a4TeHo» - 00yJaroIMiics TBEPO 3HACT MaTepUal, TPaMOTHO U IO CYIIECTBY M3JIaraeT ero, He JIOMmycKas CyIIECTBEHHBIX
HETOYHOCTEH B OTBETE Ha BOIIPOC; BCE MIPElyCMOTPEHHBIE TPOrpaMMOil 00yUIeHHMs! 3a1aHHs BEITIOIHEHBI, KAUECTBO UX
BBITTOJTHEHHS YIOBIICTBOPHTEIHHOE;

«He 3auteHo» - 00y4aroMiics He 3HAET 3HAYNTEIBHON YacTH MaTepHuaa, JOMyCKaeT CYIECTBEHHBIC OIIIOKH B OTBETaxX Ha
BOIIPOCHI; BBIIIOJIHEHBI HE BCE IIPEAYCMOTPEHHBIE IIPOrPaMMOit 00ydeHHs 3aJaHus1, TMO0 KauyeCTBO X BHIOJIHEHHS
HEYNOBJIETBOPUTEIBHOE.

O0yyatomuiics BEIIOIHAET KYPCOBYIO PabOTy B COOTBETCTBHH C YTBEPKICHHBIM KaJICHAAPHBIM YIeOHBIM TpadukoM.
OreHka MOXeT OBITh CHI)KEHA 32 HECOOIIOICHNE YCTAHOBIEHHOT'O CPOKA BBIOIHEHUS KypCOBOM pabOThI / KypcOBOTO
HPOEKTa.

ITo pe3ympTaTaM 3amIUTH KYPCOBOI PaOOTHI 00yJaromeMycsl BEICTABIIFOTCS CIICAYIOIINE OIICHKH:

«OTINYHOY - 00YHJArOIIUHCS BBITOTHII KYpPCOBYIO pabOTy MOTHOCTBIO B COOTBETCTBHH C 33aHHEM, OITHOKH U HETOYHOCTH
HE BBUBJICHBI; IPH 3aLIUTE KYPCOBOH pabOThI AEMOHCTPUPYET BHICOKYIO TEOPETHUECKYIO TOATOTOBKY; YCIICIIHO
CIIPABIISAETCS C PEIICHUEM 33/1a4, [IPElyCMOTPEHHBIX IPOrpaMMON yIeOHOH IUCIUIIINHEI;

«XoporIoy - 00yJaromuiics BEIIONHIII KYPCOBYIO PaboTy ¢ HE3HAUUTEIBHEIMH ONIMOKAMHU M HETOYHOCTSMH; IIPHU 3aIUTe
KypCOBOH pabOThI AEMOHCTPUPYET XOPOIIYI0 TEOPETUIECKYIO TOATOTOBKY; XOPOILO CIIPABIIETCS C PEIIeHHEM 3a/ad,
HPEyCMOTPEHHBIX IIPOTPaMMOH y4eOHOH ANCIUIIINHEI;

«Y 1OBJIETBOPUTENHHO) - 00YJArOIINICS BBIOIHHI KYPCOBYIO Pa0OTy € CyIIECTBEHHBIMH OIIMOKaMHU; IIPH 3allHUTe
KypCOBOTO TIPOEKTA IEMOHCTPHPYET CIa0yI0 TEOPETUIECKYIO HOATOTOBKY; IIPU PEIICHUH 33/1a4, IPEIYCMOTPEHHBIX
NpOrpaMMoi y4eOHOM JUCIUIUIMHBL, JIOIYCKAeT HETOYHOCTH, CYIIECTBEHHbIE OIIMOKH;

«HeynoBneTBopuTenbHOY - 00yJaIOIHICS HE BBITOJIHII KypCOBYIO pabOTy B COOTBETCTBHH C 33laHUEM; HE BIIaaeeT
TEOPETHICCKIMH 3HAHUAMH 110 M3ydaeMoH TUCIUILINHE; HEOOX0ANMBIE PAKTHIECKHE KOMIIETCHIINN He C(hOPMHUPOBAHBL.

8. YYEBHO-METOANYECKOE U HTH®OPMAIIMOHHOE OBECHEYEHHE JUCIIUITIJINHBI (MOAY JIS)

8.1. Pexomenayemas iuTeparypa

JI3.1 | Caernmmunsnii A.B., 3emmsacknit A.W. MeToandeckne yka3aHHUS K CAMOCTOSTEITFHOM paboTe 1Mo IUCIUILINHE
"ITpoextupoBanue SCADA-cucteM" [DneKkTpoHHBIH pecypc] [DaeKTpoHHBIH pecypc]: At 00ydaromuxcs no
HarpaByieHuto moarotoBku 13.04.02 "DnexTposHepreruka u snextporexHuka'. - JJonenk: FOYBIIO "JOHHTY",
2020. - 1 ¢aiin — Pexxum mocryna: http://ed.donntu.ru/books/21/m6037.pdf

JI3.2 | CBernmunsnii A.B., 3emmsaackuit A.J1. MeTonndeckue yka3aHHs K BBITOTHEHHIO JTa00paTOPHBIX padoT 1Mo
npucipmuHe "TIpoextupoBanne SCADA-cucteM" [DneKTpoHHBIH pecypc] [DIeKTpoHHBIH pecypce]: s
oOyyaronuxcs 1o HanpasyieHU o NoAroToBkH 13.04.02 "OnekTposHepreTika 1 IeKTpoTeXHuKa". - JloHek:
T'OYBIIO "IOHHTY", 2020. - 1 ¢aiin — Pexxum goctymna: http://ed.donntu.ru/books/21/m6038.pdf

JI3.3 [ Ceernmmunsnii A.B., 3emmstacknit A.M. MeToandeckue yka3aHUS K BBITOITHEHUIO KypCOBOM PabOTHI IO TUCIIUTIIMHE
"IIpoextupoBanre SCADA-cucteM" [DneKTpoHHBIH pecypce| [DIeKTpOHHBIN pecypc]: st 00yqatonmxcs Mo
HarpaByieHuto moarotoBku 13.04.02 "DnexTposHepreruka u snektporexHuka'. - JJoneuk: FOYBIIO "JOHHTY",
2020. - 1 ¢aiin — Pexxum mocryna: http://ed.donntu.ru/books/21/m6039.pdf




2.1

I'epacumos, A. B., TutoBues, A. C., lllesuenxo, E. . IlpoextupoBanne ACYTII ¢ ucnons3oBanunem SCADA-
cucTeM [DNeKTpOoHHBIN pecypc]:yueOHoe nocodue. - Kazanb: Kazanckuii HallMOHANBHBIN HCCIIE0BATEIbCKHUIA
TEXHOJIOTHUYECKHA yHUBepcHuTeT, 2014. - 128 ¢. — Pexxum moctyna: https://www.iprbookshop.ru/63973 . html

Enuzapos, U. A., Tpetbskos, A. A., [Tuenunnes, A. H., [Toronun, B. A., Hazapos, B. H., Onesckuii, I1. M.
HHTerpupoBaHHBIC CHCTEMBI IPOEKTUPOBaHUS U yrpasieHus. SCADA-cucteMs! [DIeKTpoHHBIH pecypc]:yaeOHoe
nocobue. - Tam6oB: TaMOOBCKHIT rocynapcTBeHHbIH TexHuueckuit yauepeutet, 9bC ACB, 2015. - 160 c. —
Pexum ngoctyma: https://www.iprbookshop.ru/63849.html

J1.2

T'yabko, A. B. CucteMbl aBTOMaTH3aIMK TEXHOJIOTHYECKUX TpolieccoB. KoHcneKT nekiuii [ DneKTpoHHBIH
pecypc]:yuebHOe mocobue. - HoBocubupcek: HoBocuOupckuit rocynapCcTBEHHbIH TeXHIUECKUH yHUBEpcuTeT, 2017.
- 94 c. — Pexxum pocryna: https://www.iprbookshop.ru/91424.html
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. JINIeH3MOHHOE B CBOOOIHO pPacnpocTpaHsieMoe nNporpamMmmHoOe 06ecnelle}me, B TOM YHUCJI€ OTCYECCTBCHHOI'O
Nnpou3BOACTBA

8.4. Ilepeuenn npogeccHoHANBHBIX 023 JAHHBIX U HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

8.4.1

OBC IPR SMART

8.4.2

SEC JJOHHTY

9. MATEPHAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCIUIIJIMHBI (MOAY JIS)

9.1

Aynutopust 8.109 - YueOGHas nabGoparopusi Juisi MPOBEACHUS 3aHATHI JIGKIMOHHOTO M CEMHHApCKOI'O THIIA,
JMa0OpaTOPHBIX M IPAaKTHYECKUX 3aHATHH, KypCOBOTO IIPOEKTHPOBAHMUS (BBIMOJHEHUS KYPCOBBIX pPadoT),
TPYNIOBBIX M WHAWBUAYAJbHBIX KOHCYJBTAIlMH, TEKYyIIEro KOHTPOJIS U NMPOMEXKYTOYHOM aTTECTAllMH : CTOJIBI
ayAUTOpHBIC, CTYlbsi AayAUTOPHBIE, JOCKa AayJUTOpHas, HOYTOYK, MYJIbTUMEIUNHBI NPOEKTOp, HKpPaH;
nporpammuslii perymsitop OBEH TPM 151, usmeputens-perynsrop OBEH TPM 202, mmdpoBoit MynbTHMETp
LOVATO DMK3, mnporpammupyemsiii sormuecknii konrpoiurep VIPA  313SC, npeoOpaszoBarens YacTOTHI
Danfoss VLT 5000, ¢wusmueckas MoAens TMPUTOYHONW HArpeBaTEIbHON YCTAHOBKH, CTapTOBBIA KOMILICKT
SPEED7.800-7DK20, natunk emkoctHoii CA18 CLN 12PA, nparuuk wunayktuBHbelii [A18 DSN 14 PO,
tdoromatunk PA 18 CSD 02 PA, mpeobpasoBatens yactotel Lenze 8200 Vector, mosmmmonep Lenze 9300
EV9321-EP. mpeobpaszoBarens wactorsl Unidrive SP 1401, ycrpoiictBo mumaBHoro mycka Softstarter PFE-16,
IOpaiiBep maroBoro asuratens MDS5 MF15 5, marossiii asuratens Al6K-MS569W, mnporpamMmupyemsrit
norudecknii  koutposuiep VIPA CPU314ST. mpeoGpazoBarens dactotel Comander SK, 1.1 kBT, cuioBoi
npeoOpazoBatens mocrosaHoro Toka Mentor II Digital DC Drive, Bo36yautens FMXS5 Field Controller,
ymnpasisemslit BeimpaMmutens  DCS 800 (ABB), snexrponsuratenu IIBCT-42 IIBCT-43, nporpaMMmupyemslit
noruuecknit koHTpomnep OBEH IIJIK 100, mporpammupyemsiii joruueckuit koHtpomnep VIPA CPU 314ST,
npeobpa3zoBatenb yactotsl Lenze 8400

9.2

Aynutopust 8.205a - YueOHass aymutopus JUIs TPOBEICHUS 3aHSATHH JISKIMOHHOTO M CEMHUHApCKOTO THIIA,
7Ta0OpaTOpHBIX M IPAaKTHYECKUX 3aHATHH, KypCOBOTO TIPOEKTHPOBAaHUS (BBIMOJHEHUS KYpCOBBIX pPadoT),
TPYHNIOBBIX M MHIUBUAYaNbHBIX KOHCYIbTallUM, TEKYyIIEro KOHTPOJNS M MPOMEXKYTOUHOW aTTecTaluu

HOYTOYK, MYJIbTUMEIUHHBIN IPOEKTOp, O3KpaH; CICNHAIM3NpOBAaHHAs MeOeslb: JO0CKa ayJuTOpHasi, IapThl,

JIEMOHCTPAIIMOHHBIC CTCHBI M IDTAKaThI, 00pa3oBaTeNbHEIe araromue pooots FABLE
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PabGouas nporpamma JUCHHUITIIINHBI ((CHCL[I/IaJ'ILHLIC pa3aeybl TCOPUN aBTOMATUYCCKOI'O YIIPABJICHUS

pa3paborana B cootBercTBrn ¢ OPI'OC BO: denepanbHBII TOCYIApPCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPT BBICIIECTO
oOpa3oBaHUS - MarucTparypa IO HamIpaBiIeHHWI0 HoATOTOBKH 15.04.06 MexaTtpoHnka ©u poOOTOTEeXHHKA (TIpHKa3
Muno6pnaayku Poccun ot 14.08.2020 1. Ne 1023)

COCTaBJIeHA B COOTBETCTBUM C Y4eOHBIM IUIAHOM [0 HampaBieHHI0 TnoarotoBku 15.04.06 MexarpoHuka u
poboTOTEXHUKA, HampaBieHHOCTh (mpoduib) / croenuanusaims «CHCTEMBI — YIOpPaBICHHS POOOTOTEXHUYECCKUMU
koMIuiekcamu» g 2025 roja npuéma.

1. IIEJIb U 3AJJAYM OCBOEHUSI IUCLHUILTAHBI (MOLY.JIsT)

I.Ie.]]b! (I)OpMI/IpOBaHI/IG Y CTYACHTOB TeOpeTPI‘ICCKOﬁ 0a3kl 110 COBPCMCHHBIM MCTOAAM dHaJIN3a U CUHTE3a HH(prBBIX
CHUCTEM aBTOMAaTHYCCKOT'O YIIPABJICHUA.

3agaum:

1.1 | ®opMHpOBaHUE TEOPETUUECKUX 3HAHUM, CBSI3aHHOM ¢ MaTEMAaTUYECKUM OIUCAHUEM, MOAECIMPOBAHUEM, AHATU30M
U(POBBIX CHCTEM aBTOMAaTUYECKOTO YIPaBICHHUS.

1.2 | ®opmupoBaHHe yMEHUIl U HABBIKOB PEIICHHsI MPAKTHUYECKUX 3a]a4, CBI3aHHON ¢ MaTeMAaTUYECKUM OIMHCaHHUEM,
MOZEIUPOBAHUEM, aHAIIN30M, HCIBITAHUSIMH, HAIAJKON 1 SKCILUTyaTanuel u(poBbIX CHCTEM aBTOMATHYECKOTO
YIIpaBIEHUS.

2. MECTO JUCIIMITIJIMHBI MOAYJIsI) B CTPYKTYPE OBPA30OBATEJIBHOU TPOI'PAMMBbI

JluciyIuinHa OTHOCHTCS K YacTH, OpMHUPYEMON yYaCcTHHKaMH 00pa30BaTeIbHBIX OTHOMCHUH, bioka 1

2.1
JucnuIuimHb! (MOTyiH) y4eOHOTO TUTaHa.

2.2 | CBsA3b € npeAlIeCTBYIOIIMMH JUCUHMIINHAMHU (MOAYJISIMH):

2.2.1 | Beiciast MaTemMaTHKa

2.2.2 | BeruncnuTenbHas TEXHUKA U TPOrpaMMUpPOBaHHE

2.2.3 | Teopust aBTOMaTHIECKOTO YIIPABICHHS

2.2.4 | CnenuanbHble pa3/esibl MAaTEMAaTUKH

2.2.5 | CoBpeMeHHBbIE TAKEThl NPUKIAJHBIX IPOrPaMM

2.3 | Aucunniauabl (Moaysin), npaktuku u ['HUA, 115 KoTOPBHIX 0CBOEHHE TAHHOMH TUCHUTLINHBI (MOTYJI51)
He00X0UMO KaK NpealiecTBylolIee:

2.3.1 [[ToaroToBka K mpoIeIype 3alIUTHI U 3aI[iTa BEITYCKHOW KBATU(DHUKAIIMOHHOH paboTHI

2.3.2 [ [ludpoBsIe cHCTEMBI yIpaBIeHUS poOOTaMH

2.3.3 [ ludpoBsle cucTEMbI aBTOMATH3AIIH POOOTOTEXHUUECKUX U MEXaTPOHHBIX KOMILIEKCOB

3. IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA JUCHUTIJIUHBI (MOIYJIS)

IIK-1 : Cnocoben MMPUMCHATH METOJAbI CO3JaHUA U aHaJIu3a Moneneﬁ, MO3BOJIAIOIIHNX ITPOTHO3UPOBATH CBOICTBA U
MOBCACHUC OTACIIBHBIX yCTpOI>'ICTB 1 IOJICUCTEM MEXATPOHHBIX U pO6OTOTeXHI/I‘IeCKI/IX CUCTEM

[IK-1.1 : CocobeH NpUMEHSTh COOTBETCTBYIOMNI (HPH3MKO-MaTEeMaTHYECKUH anapaT, METOIbI aHAJIM3a JIIs
KOMITBIOTEPHOTO MOJICTIPOBAHMS OOBEKTOB MPO(eCCHOHANBHOM IeATeTbHOCTH

B pe3yabTaTe 0cBOCHMS AMCHUNIMHBI (MOAYJIs1) 00y4alOmMiics 10/KeH

3.1 |3uaTh:

3. 1 l - IPUHIUIT Z[eﬁCTBPI?[ COBPCMCHHBIX HI/I(l)pOBLIX CHUCTEM YIIPABJICHHUA U OCO6€HHOCTI/I MMPOTCKAIINX B HUX
MPOIECCOB;

3.1.2 | - METOIBI HCCIIENOBAHUS yCTOWYNBOCTH, TOYHOCTH U Ka4eCTBA IIEPEXOIHBIX IPOIECCOB IU(POBBIX CUCTEM
aBTOMAaTUYECKOI'0 yIPAaBJICHUS;

3.1.3 | - MeTOIBI CHHTE3a [TAPAMETPOB M PEATU3ALUH IUPPOBLIX KOPPEKTUPYIOIINX 3BCHBEB HA COBPEMEHHOM 3JIEMEHTHOMN
Oase.

3.2 | YmerTs:

3.2.1 | - ucTIoNB30BaTh MOMYYCHHYIO B PE3yiIbTaTe 00yIeHHs TCOPETHUYCCKYIO H IIPAKTHUECKYIO 0a3y JUIS OTyIeHHS
CTPYKTYPHBIX CXEM; IOCTPOCHUS HX XapaKTEPUCTUK M MOJICITUPOBAHHS,

32.2]- UCIIOJIb30BaTh MOJIYYEHHBIC 3HAHUS IPU PEIIEHUM IPAKTUYECKUX 3aad IO pacyeTy, aHaau3y KauecTsa,
CHHTe3Y HU(POBBIX U CUCTEM YIPABIECHUS; PEaNTN30BbIBATh H(DPOBBIE PETYIATOPHI.

3.3 | Biragers:

331 - HaBBIKAMU NPAKTHYECKOTO MPUMEHEHUS CO3JaHUS U aHaIN3a IMU(POBBIX CUCTEM YIpPaBICHUS
INEKTPOMEXAHUUECKUMH 00bEKTaMH, TIO3BOJISIOIMX IPOTHO3MPOBATh UX CBOMCTBA U MOBEJICHUE;

3.3.2 | - cioCOOHOCTEIO AHAJIM3UPOBATH MIPOU3BOACTBCHHYIO U TCXHOJIOTMYCCKYIO CYIIIHOCTD 3KCILTyaTalluHu
OJICKTPOMEXAHNYCCKUX CUCTEM C I_II/I(i)pOBLIMI/I CHUCTEM aBTOMATHYCCKOTO YIIPABJICHUS.




4. OFbEM JUCHHUIIJIMHBI (MOAYJIs1), BUABI IPOMEXYTOYHOI'O KOHTPOJISL

4.1 Pacr[pe)le.nelme YacCoB, OTBCACHHBIX HA U3YYCHHUE TUCHUIIJINHBI IO BUIaM 3aHATHH U ceMecTpam

Cemectp

(<Kypc>.<Cemectp 1(.1)
Ha Kypce>) Hroro
Henens 16
Bun 3anaruit v PII vII PIl

Jlexuun 16 16 16 16
JlabopaTopHsbie 16 16 16 16
KonrakrHas 4 4 4 4
pabora
(KOHCYTbTaIH U
KOHTPOJIb)
Hroro ayn. 32 32 32 32
KonrakrHas 36 36 36 36
pabota
Cam. paboTa 18 18 18 18
Yacel Ha 54 54 54 54
KOHTPOJIb
HUrtoro 108 108 108 108

4.2. Buabl KOHTpOJS

JK3aMeH 1 ceM.

4.3. Haauuune KypcoBoro nmpoekra (padorsl)

KypcoBoii mpoekT (paboTa) y4eOHBIM ITIAHOM HE TIPETYCMOTPEH.

5. CTPYKTYPA U COAEPKAHUE JUCLUIIJINHBI (MOAY.JIST)

= E - E 3 g HnaukaTopbl
S & g E HaunmMeHoBaHuUe pa3/iesioB U TeM g 2 nocruxennst | Jlureparypa
S 8 3 = KOMIeTeH i

Pa3nen 1. Hudposbie cucremsl ynpasiieHusi. OCHOBHbIE
TOHSITHS.

1.1 | Jlex |Crpykryps! n ocobennoctr LICY. KBanToBanne curHasos. 1 3 IK-1.1 JI1.1 J12.1
Vopasnarowmas nporpamma. Teopema Korenbaukosa-IllenHOHA.
BoccranoBneHHe HENTPEephIBHBIX CUTHAJIOB. DKCTPAITOJITOPHI.
Db heKT MorIoNeHUs YaCTOTHI.

1.2 Jlab | MccnenoBaHme MpOLECCOB KBAHTOBAHKS 10 BDEMEHH U YPOBHIO B 1 4 IIK-1.1 JI1.1J12.1
IU(POBBIX CHCTEMaX J3.2

1.3 | Jla6 | BoccTaHOBJICHHE CHIHANA M0 JUCKPETHBIM OTCYETAM C UCIIOIb30- 1 4 IK-1.1 JI1.1 J12.1
BanueM TeopeMbl KotenpHukoBa- [llenHona. D¢ GheKT moriomeHus JI3.2
9aCTOTHI

1.4 Cp |H3yueHue JEKIIMOHHOTO MaTepHaja | MOATOTOBKA K JTaO0paTOPHBIM 1 3 IK-1.1 JI1.1 J12.1
paboTtam J3.1
Paznen 2. JIuneiinbie TMCKpeTHbIE ccTeMbl. Pa3HOCTHBIE
YpaBHeHus. Z-nipeodpa3oBaHue

2.1 Jlex | TlocnenoBaTeabHOCTH. Z-peoOpa3oBanue. XapakTepUCTUKU 1 2 IIK-1.1 JI1.1 J12.1
JIUCKPETHBIX CU-CTEM. Y CTOMYHUBOCTb.

2.2 Cp |H3yueHue JEKIIMOHHOTO MaTepHaa 1 2 IK-1.1 JI1.1 J12.1

JI3.1

Pazneu 3. [luckpeTHasi annpoKcMMAals HelpepbIBHbIX
AUHAMHYECKUX 00bEKTOB

3.1 Jlex | IMITy;TbCHO-WHBApUAHTHOE, CTYNICHYATO-HHBAPHUAHTHOE H - 1 2 IIK-1.1 JI1.1 J12.1
JTUHEWHO-UHBApUAHTHOE Z- IpeoOpa3oBaHusl.

3.2 Cp |H3yueHue JEKIIUOHHOTO MaTepHaa 1 3 [K-1.1 JIT.1J12.1

JI3.1

Paznen 4. Juckperuzanus MeToaaMu Z-npeodpa3oBaHuii




4.1 | Jlex | Merox MHBapUAHTHOCTH MMITYJILCHBIX XapaKTepUCTHK. MeTon IIK-1.1 JI1.1J12.1
CTYICHYaTO-HHBAPUAHTHOTO Z-IpeoOpa3oBaHust. MeTo 1 INHEHHO-
WHBapuaHTHOTO Z-mipeoOpa3oBanusi. CpaBHUTEIHHBIN aHAIN3
PE3YNIBTATOB TUCKPETH3ANU METOAaMU Z-ipeoOpa3oBaHuUs.
4.2 Cp |H3yueHue JEKIIUOHHOTO MaTepHaia IK-1.1 JI1.1 J12.1
JI3.1
Pazpeun 5. [loncranoBoYHBbIE METOABI JMCKPETH3ANNHI
5.1 | Jlex | Meton npsiMoii anmpokcuMaruu Ditnepa. MeToa o0paTtHO# IK-1.1 JIT.1 J12.1
annpokcuManuu Jinepa. Merton tpanenuid. CpaBHUTEIbHBIN
aHaJIM3 MOJCTaHOBOYHBIX METOI0B. METO/1 COOTBETCTBUS HYJEH U
TIOJIFOCOB.
52 Cp |M3yueHune JEKIUOHHOTO MaTepHaia IIK-1.1 JI1.1 J12.1
J3.1
Paznes 6. MeTtoauka BbiBoga quckpeTHbix II®. JluckperHoe
npejacTaBieHUe He-NPePHIBHBIX PEryJsiTopoB
6.1 Jlex | Tuckpetusanus [TH-perymstopa ckopoctu. JJucKpeTu3amnus IIK-1.1 JI1.1 J12.1
3aJaT4iKa MH-TeHCUBHOCTH. JluckpeTu3amus GuibTpa Ha BEIXOJE
3aJaTIrKa MHTEHCUBHOCTH. BBIOOp TakTa KBAHTOBAHUS
(AMIUpUIECKOe IPABHUIIO).
6.2 | Jlab |Cunre3 nudpOoBIX YCTPOICTB yIIpaBiIcHHs Ha 0a3¢ UX aHAJIOTOBBIX IIK-1.1 JI1.1J12.1
MIPOTOTHUIIOB J3.2
6.3 Cp | 3yueHwue JIEKIIMOHHOTO MaTepraa 1 MOAroTOBKa K Ta0OpaTOPHBIM IK-1.1 JIT.1J12.1
pabotam J3.1
Paznes 7. AIropurmsl cocTapjeHls NPOrpaMm, peanu3yomux
® na IBM
7.1 Jlex | Peanmu3ariusi METOJJOB HIKHUX, BEPXHUX HPSMOYTOJIbHUKOB U 1 3 IK-1.1 JI1.1 J12.1
metona TacTuna.
7.2 | Jlab | ®unprpanys IUCKPETHBIX CUTHAIOB 1 4 IIK-1.1 JI1.1 J12.1
JI3.1 JI3.2
7.3 Cp |H3yueHue JEKIIMOHHOTO MaTepHajia M MOATOTOBKA K JTaO0OpaTOPHBIM 1 3 [K-1.1 JIT.1J12.1
pabotam J3.1
7.4 | KPKK | KoHCynmbTAIMH IO TEMaM IMCLUILUTHHBL 1 4 IK-1.1 JI1.1J12.1
J3.1

6. OBPASOBATEJIBHBIE TEXHOJIOT'UHA

B xone O6y‘leHI/IH MPUMECHSAIOTCS CICAYIOIINE 06pa30BaTCJ'IBHLI€ TEXHOJIOTHUH:

6.1

Jlexmust

SIBnsieTcst OCHOBHBIM BHIOM Y4YEOHBIX 3aHATHH, COCTaBJISICT OCHOBY TEOPETHUECKOH MOATOTOBKU
oOyuaromuxcst. Llenn JEKIMOHHBIX 3aHATHH: AaTh CHUCTEMATHU3MPOBAaHHBIC HAyYHBIE 3HAHUS 110
JUCHUIUIMHE, AaKIeHTHPOBAaTh BHHMMAHHE Ha Hauboyiee CIIOKHBIX BOINPOCaX JUCHUIUINHBL
CTUMYJIMPOBaTh aKTUBHYIO II03HABATEIbHYIO JIESTEILHOCTh OOYdYaroIIUXCs, CIOCOOCTBOBATH
(hOpMHPOBAHUIO X TBOPYECKOTO MBIIILICHHS.

6.2

JlabopaTopHas
pabota

Bup ydeOHOro 3aHsATHS, Ha KOTOPOM CTYAEHT IO/ DPYKOBOJACTBOM NperojaBarens Iocie
MPeIBapUTEILHOIO HM3Y4EHHUs COOTBETCTBYIOLIEH METOAMKHM JMYHO MPOBOJUT HATypHBIE WIN
UMHUTAIMOHHBIE JKCHEPUMEHTHl WINM HCCIEIAOBAaHHUS C LEJIBI0 NPAKTHYECKOTO IOATBEPKACHUSL
OTAENBHBIX TEOPETUUECKHUX IOJOKEHUH Y4eOHOHM NUCIUIUIMHBI, IPHOOpeTaeT yMeHHus paboTaTh C
71a00paTOPHBIM 000PYIOBAHNEM M U3MEPHUTEIBLHBIMU IIPHOOPAMH.

6.3

Koncynbranus

SBnsercss omHOW W3 (OpM PYKOBOACTBA Yd4eOHOH pabOTOH OOydJaromMXCsi M OKa3aHHWsS WM
NOMOIIM B CaMOCTOATEIBHOM H3YYEHHH MarepHana AWUCLHUIUIMHBL, B JIMKBHAAMH HMCHOLIHXCS
npo0eNoB B 3HAHMAX, 3aJOJDKEHHOCTEH II0 TEKYIIMM 3aHATHSAM, B IIOATOTOBKE IHUCBMEHHBIX
pabot (mpoekroB). KoHCynpTamus MpOBOASTCA MperogaBaTeleM, BEAYIINM 3aHATHS B y4eOHOI
IpynIe, Hay4HBIM PYKOBOAWTENEM M MOXKET HOCHTh KaK HWHAMBHAYAIBHBIH, TaK M TPYIIIOBOM
XapakTep.

6.4

CamMocTosTeNb
Has paboTta
00yJaronmxcst

Hampasnena Ha yrnyOneHMe W 3aKpeIUICHHE 3HAHUM, MOJMYyYEHHBIX Ha JIEKIUAX M APYTUX
3aHATHSAX, BBIPAOOTKY HABBIKOB  CaMOCTOSITETIPHOTO  aKTHBHOTO  INPHOOpPETEHHS  HOBBIX,
JIOTIONTHUTEIBHBIX 3HAHMUH, MMOATOTOBKY K INPEICTOSIINM YUEOHBIM 3aHATHSAM U IPOMEKYTOUHOMY
KOHTPOJIIO.

7. POHJ OIEHOYHBIX CPEJCTB

7.1. KoHTpobHbIE BONMPOCHI sl MPOBEJeHUS TEKYIIEro KOHTPOJISI yCIIeBaeMOCTH

Tema 1. LHudporsie cuctems! ynpasieHus. OCHOBHBIC TOHSATHS

1. Ha3oBuTE JOCTOMHCTBA M HEIOCTATKH ITUPPOBBIX CUCTEM YIIPABICHHS?

2. [TosicHUTE OTIINYHE MEXKAY AUCKPETHBIMHU U HU(PPOBBIMHI CUCTEMAMH aBTOMATHYECKOTO yIPaBICHUSI.

3. HazoBuTe U3BECTHBIC BaM CIIOCOOBI OOPHOBI ¢ AP PEKTOM MOTIIOMICHHS Ya-CTOT B MIMITYJIBCHBIX CHCTEMAaX.




4. Kakoii BUJ] KBAHTOBaHUS MOXKET IPUBOAUTH K aBTOKOJICOAHUSIM?

5. Kakoii BuJ KBaHTOBaHUS OOBIYHO HE YUUTHIBAIOT IIPU AHAJIU3E U CUHTE3€ UMITYIbCHBIX CUCTEM?

Tewma 2. JIuHeliHbIC TUCKPETHBIC CHCTEMBI. Pa3sHOCTHBIE ypaBHEHUS. Z-TIpeoOpa3oBaHne

1. TTosicHUTE IPUHIONT CYIEPIIO3UILIUH A JUCKPETHBIX CHCTEM.

2. Kakue npu3Hakyu yCTOMYUBON AUCKPETHON CHCTEMbI BaM H3BECTHBI?

3. losicHuTe CBSI3b MEXIY Pa3HOCTHBIMH YPABHEHHSAMH M AUCKPETHBIMHU TI€PEaTOYHBIMU (QyHKIUSIMU?

Tema 3. JIuckpeTHast anmpoKCUMAaNis HEIPEPBHIBHBIX THHAMIYECKHX 00OBEKTOB

1. Kaxue (yHKIIMM MOKHO MCIIOJIB30BATh B MakeTe MatLab amst BeIqucneHus IpsIMOTo M 00paTHOTO Z- peoOpa3oBaHus?
2. Tlosicuute MeToanKy M(POBOH pean3aliy HENIPEPHIBHOTO 00BEKTA U3 YCIOBHS HHBAPUAHTHOCTH MEPEXOTHBIX
XapaKTePUCTHK.

3. ITosicHUTE METOMUKY IM(POBON peanm3aIiiii HEPEPhIBHOIO 00BEKTa U3 YCIOBHUS HHBAPHAHTHOCTH UMITYIbCHBIX
XapaKTepUCTHK.

Tema 4. JIuckpeTusanus MeTo1aMu Z-npeodpa3oBaHuit

1. Kaxoif MeTo qUCKpeTH3aIiy MeToAaMu Z-1ipeodpa3oBaHns o0ecIieunBacT 0TpadOTKy CKaYKO0Opa3HOTO BO3ICHCTBHS
6e3 ommnoxu?

2. Kakoit MeTox AMCKpeTH3aluy MeTolaMu Z-1ipeoOpa3oBaHms 00ecrieunBaeT OTpabOTKY JIMHEHHO-U3MEHSIOIIETr0Cs
BO3IeHcTBHS O3 OmHOKH?

3 Kaxkoif MeTox AUCKPETU3aNNHI METOJaMHU Z-TIpeo0pa3oBaHus 00ecednBaeT 0TpaboTKy CHHYCOUAANEHOTO BXOAHOTO
curnana 6e3 omnoOku?

Tema 5. IloncTaHOBOYHBIE METO/IBI JUCKPETU3ALINN

1. Kaxoif Tam npeoOpa3oBaHus CO3MAaET AUCKPETHYIO CHCTEMY, KOTOpast IPH OONBIINX IEepHOIaX KBAHTOBAHUS MOXKET CTaTh
HEYCTOIUHNBOIL, IPH yCTONYNBOCTH UCXOAHON HEIPEPBHIBHOI CHCTEMBI?

2. Kako#t Metox npuOIMKEHHON JUCKPETHOH alpoOKCUMAIMU HENTPEPBIBHBIX 00BEKTOB 00ECIIEYBAECT KOMIIPOMUCC MEXITY
MPOCTOTOH M TOYHOCTHIO AUCKPETHU3AINU?

3. HazoBute npeumyIiecTsa MeToja COOTBETCTBUS HyJIeH U ITOITIOCOB.

Tema 6. Metoauka BbiBoga quckpeTHBIX [1®D. [luckpeTHoe npeacTaBieHle HENPEPhIBHBIX PETYASTOPOB

1. OnummTe nocnenoBaTeNbHOCTD AeHcTBUH pu auckpetusauun [T1-perynaropa.

2. B xakoM cirydae BO3MOKHO TOSIBIICHHE alITeOpanvecKuX MeTeNb Py peanu3anun mudposoro 31?

3. JlaiiTe apryMeHTHPOBAaHHbIE PEKOMEHIAINH 10 BEIOOPY BEIMUMHBI TAKTA KBAHTOBAHHS AJISI JJIEKTPOMEXAHHUECKUX
CHCTEM TIEPEMEHHOI0 TOKA.

Tema 7. AIropUTMBI COCTaBJIEHUS Nporpamm, peanusyromux 11d na [IBM

1. HazoBHTE TOCTOMHCTBA M HEOCTATKH MOICTAHOBOYHBIX METONOB JUCKPETH3AIHH.

2. Kakue pynkunu nakera MatLab MOKHO HCTIONB30BATh A1l BHIUUCIIEHUS IPSIMOTO U OOpaTHOTO Z- peodpa3oBaHus?
3. Kakoit n3 noacTaHOBOYHBIX METOIOB T'aPaHTHPYET YCTOHYUBOCT JUCKPETHOM TepeiaToqHON (QYHKIMHU (IIPH YCIIOBUH
YCTOMYMBOCTH HETIPEPHIBHOM)?

4. Kaxkoii THII 3KCTpaIosTopa 3a10KeH 0 YMOJIYaHHIO BO Bee 010Kk 6ub-muotexu Discrete makera MatLab?

5. Kakoii BiJ KBAHTOBaHUSI MOKET NPUBOJIUTH K aBTOKONEOaHUSIM?

7.2. KoHTpoJIbHBIE BONPOCHI JJIsI POBEeAEHHUS MPOMEKYTOYHOM aTTeCTAIIMH 110 HTOTaM OCBOEHHSI THCIUILTHHBI

1 Ykaxute OCHOBHBIC 0COOEHHOCTH LU(POBBIX cHcTeM ynpasieHus. HazoBute nx pocronHcrsa u HepocTaTku. [losicHuTe
TIOHATHE KBAaHTOBAHMHS 110 BPEMEHH U IT0 YPOBHIO.

2. Teopema KotenprukoBa. ITosicHUTe CMBICT TeOpEMBI M OOOCHYHTE HEOOXOAUMOCTh €€ PUMCHEHHS B
MPaKTUYIECKOH NesTeIbHOCTH HHKEHEepA.

3. [Mosichute 3((eKT MOTIOIEHNUs YaCTOT NIPH BOCCTAHOBICHUH CUTHAIOB M3 AUCKPETHOTO BH/A B aHAJOTOBBII.
MeToabl BOCCTaHOBJIEHUSI CUTHAJIOB U3 AUCKPETHOIO BUJIA B aHAJIOroBbIM BUJ. Dkcrpanossropel ZOH u FOH.

4. Crioco05!I JUCKPETHOH ammpoOKCHMAUH HEeTPEPHIBHAIX JHHAMUYECKHX 00BeKTOB. OXapaKkTepu3ylTe TOUHBIE U
MOJICTAHOBOYHBIE METOIBI.

5. Y CTOHYNBOCTD UMITYITECHOM CHCTEMBI B IIEIOM (3aMKHYTOH). Y CIIOBHS YCTOMYMBOCTH. Y CTOWYHBOCTD
PETYIATOPOB TIPH UCTIONIB30BAaHUH ITOJICTAHOBOYHBIX METOOB TUCKPETH3AIIH.

6. IToncraHoBOUHBIE METOIBI TUCKPETH3ALUH KaK CIIOCOOBI JUCKPETHOM aNNpOKCHUMAlUU HEMPEePBIBHBIX
JMIUHAMUYeCKUX 00BeKTOB. MeTobl Diinepa. Meto Tpanenuii.

7. CsoiictBa Z-nipeobpazoBanus. Kak Beraucianuts Z-npeodpazoBanne B Matnabe. TeopemMa 0 KOHEYHOM 3HAYCHUM.
Ob6parHoe Z-npeobpas3oBanue. Kak BEI-4ncIUTh 00paTtHOE Z-1ipeobpa3oBanue B Matna0e.

8. Juckperusanus Merogamu Z-npeobpazoBaHuil. CpaBHUTENBHBIN aHAIU3 PE3yNbTaTOB JUCKPETH3ALUH METOJAMU
Z-11peoOpa3oBaHMSL.

9. Mertoz COOTBETCTBHSA HyJEH U MOIIOCOB KakK CIOCO0 AMCKPETHON ammpOKCHMAIMH HETPEPhIBHBIX IWHAMUYECKUX
00BEKTOB.

10. Mogenb TUCKPETHOTO MHTErpaTopa ¢ pasHbIMH AIrOPUTMAMHU YHCIEHHOTro MHTerpuposanus. IIpusennte
CPaBHHUTEIBHBINA aHAIN3 MTOJICTAHOBOYHBIX METOIOB TUCKPETH3AIINH.

11. Jlana nepenaTouHas (YHKIMsS HEIPEpHIBHOTO 3BeHa. HeoOXoauMo mo-myunte e€ NUCKPETHYIO MepeAaTOdHYIo
¢dysk1MI0, Hcnonk3yst Merox Tpanenuit (Tustin).

12. [NomyunTs BBIpaXEHHS JUIA peali3aliy AUCKPETHON IepeaaToYHON (QYHKIMHA Ha alTOPUTMHYECKOM SI3BIKE.

13. Jana nepenatouynas GyHKIHS HEMPEPHIBHOTO 3BeHa. HeoOXoauMo mo-aydute e€ NUCKPETHYIO MepelaTOYHYIo
(hyHKIIMIO, UCTIONB3YSI METO/ JIEBOCTOPOHHUX NpsiMoyroidbHUKOB (Forward Euler). PesynbraT nmpencraBuTh B Bujie
CTPYKTYPHOH CXEMBI.

14. Jana nepenatoynas GyHKIHS HEMPEPHIBHOTO 3BeHAa. HeoOX0auMo mo-TyduTe €€ MUCKPETHYIO TMepelaTOYHYIo
(yHKIUIO, UCTIONB3YS METO]] IPAaBOCTOPOHHUX MpAMOyroasHUKoB (Backward Euler). Pe3ynbTaT npeacTaBuTs B Buze
CTPYKTYPHOH CXEMBI.




7.3. TemaTuka nuCbMeHHBIX PadoT

KypcoBoii mpoekT (paboTa) mo IuCHUIUIHE Y4eOHBIM TIIAHOM HE IPEAYCMOTPEH.
[TrceMeHHBIE PabOTHI IO AUCHHUILTHHE HE MPEIYCMOTPEHEI

7.4. Kputepuu oneHuBaHHUS

Tekymuii KOHTPOJIb 3HAHUH 00YYAIOILIErocsl OCYIIECTBISIETCS 110 Pe3ybTaTaM BBIIOIHEHUS U 3allUThI 1Ta00PaTOPHBIX paboT
1 TEKYIMX OIIPOCOB HA JICKIHUSX.

3amuTa 1ab0paTOPHEIX PadOT U KOHTPOJIBHBIX 33aJaHUH MPOBOIUTCS B BUE coOecenoBaHus. BrimonHeHne Beex
mabopaToOpHBIX paboT, MpeayCMOTPEHHBIX padoyell mporpaMMon AUCHUILIHHEIL, SBISETCS 00I3aTENbHBIM.

Heobxoanmoe ycinoBue It ZOMYCKa K SK3aMEHY: BBIIIOJIHEHHUE, IPEAOCTABICHNE U 3allliTa OTYETOB 110 BCEM JIa00PATOPHBIM
paboTaM, IIPeAyCMOTPEHHBIM paboyeil MporpaMMON AUCIIATUTIHEL.

Mo pe3ympTaTaMm 3K3aMeHa 00yJarOIEeMycsl BRICTABIISIOTCS CIEAYIONINE OICHKH:

«OTIM4HOY - 00ydJarouuiics: B HOJHOM 00BbEME 3HACT MaTepual, IPaMOTHO U IO CYIIECTBY M3J1araer ero, He JoIycKas
CYIIECTBCHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC; 0€30INO0YHO HAXOANT PEIICHHS 3aJaHI|, IPEyCMOTPEHHBIX
MpOrpaMMON OOYHIEHUS; YCIEIIHO BRITIOIHIII IPEAYCMOTPEHHBIC TPOTrPaMMOM 00ydeHNS 3aJaHuS;

«XopouIo» - 00y4JaroIIUiCcs XOpOILOo 3HAaeT MaTepHal, FPaMOTHO ¥ O CYIIECTBY M3JIaraeT ero, JI0MycKas HEKOTOpbIe
HETOYHOCTH B OTBETE Ha BOIPOC; YBEPEHHO HAXOJUT PEIICHUS 3a/laHUMH, TPElyCMOTPEHHBIX IPOrPaMMON 00ydeHUS;
YCIEITHO BBITOJIHMII IIPEIYCMOTPEHHBIE IIPOrpaMMOii 00ydeHH s 3a1aHu;

«Y IOBICTBOPHUTEIHHOY - O0YUAIOMINIACS TOBEPXHOCTHO 3HAET MaTepHall OCHOBHBIX Pa3/IesIOB M TeM y4eOHOI MUCIIUILINHEI,
JIOITyCKaeT HETOYHOCTH B OTBETE Ha BOIIPOC; 3aTPYIHSCTCS ¢ HAXOXKACHUEM PEIIeHHs HEKOTOPBIX 3a1aHHH,
HPEyCMOTPEHHBIX IIPOrpaMMOii 00YdEHHS; IPEAYCMOTPEHHBIE TIPOTPaMMOi 00ydeHHs 3aJaHHs BBIITOJIHEHBI C
HETOYHOCTSIMH;

«HeynoBneTBOpUTETBHOY - 00yJaromuiics He 3HACT 3HAUYUTENFHOM YaCTH MaTepHaa, JOIMyCKaeT CyIIeCTBEHHbIE OMNOKA B
OTBETaxX Ha BOIPOCHI; HE YMEET HAXOIUTh PEIICHUs OOJIBIINHCTBA IPELyCMOTPEHHBIX IPOrPaMMON 00ydeHNS 3alaHNi; He
BCE 3aaHMs, IPEIYCMOTPEHHBIE TPOTPaMMOil 00yUeHNS, BEIITOTHEHB! YIOBICTBOPUTEIHHO.

8. YYEBHO-METOANYECKOE U TH®OPMALIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIST)

8.1. Pexomenayemasi inTeparypa

JI3.1 [Po3kapsxa I1.M. MeTtogudeckue yKka3aHUs K CAMOCTOSTENBHOM paboTe Py U3ydeHNH TUCHUIDIAHE "CrennaabHbIe
pa3zaeinsl TEOpUU aBTOMAaTHYECKOT'O yIIpaBieHU" [DIeKTpOHHbIN pecypc] [DIeKTpOHHBIN pecypc]: s
o0y4Jarouuxcst o HanpasieHuto moarotoBku 13.04.02 "DnekTposHepreTuka 1 dIeKTpoTexHuka'. - JloHenk:
T'OVYBIIO "JOHHTYVY", 2020. - 1 ¢aitn — Pexxum moctyna: http://ed.donntu.ru/books/21/m6052.pdf

JI3.2 | Poskapsixa I1.11. Metoaudeckue yka3aHUs K BBIIOIHEHUIO TaOOPAaTOPHBIX paboT no muciumuinHe "CrieraibHbe
pa3zeinsl TEOPUU aBTOMaTHYECKOI'0 yIIpaBieHUus" [DIeKTpoHHbIN pecypc] [DeKTpOoHHBIN pecypc]: st
o0yuaronuxcs 0 HalpaBiIeHuIo noAroToBku 13.04.02 "DnekTposHepreTHka 1 AIeKTpoTexXHuKa". - JloHerx:
T'OVYBIIO "JOHHTYVY", 2020. - 1 ¢aitn — Pexxum noctyna: http://ed.donntu.ru/books/21/m6053.pdf

JI2.1 | Tsokes, A. Y. Teopust aBTOMAaTHUECKOTO YIIpaBICHUs [ DNEKTPOHHBIN pecypc]:yueOHuk. - Camapa: [ToBomkckuit
TOCYZIapCTBEHHBII YHUBEPCHUTET TEJICKOMMYHHKAINH 1 nHpopmatukd, 2016. - 164 c. — Pexxnm mocryma:
https://www.iprbookshop.ru/71889.html

JI1.1 |JIeicos, B. E., Ilemes, S. U. TeopeTrnueckre OCHOBBI TUCKPETHBIX CHCTEM aBTOMATUYECKOTO YIIPABICHHUS
[DnexTponHbIi pecypc]:yaebHoe mocooue. - Camapa: CaMapCKuid TOCYIapCTBEHHBIH TEXHHYECKHI YHUBEPCHUTET,
OBC ACB, 2018. - 160 c. — Pexxum moctyna: https://www.iprbookshop.ru/90930.html

8.3. JIunieH3u0HHOE U CBOOOJHO pacnpocTpaHsieMoe NPorpaMMHOe o0ecniedeHne, B TOM YHCJIe 0Te4eCTBEHHOI0
TPON3BOICTBA

8.3.1 | OpenOffice 2.0.3 — obmmectBennas muuensus MPL 2.0, Grub loader for ALT Linux - auniensus GNU LGPL v3,
Mozilla Firefox - muniensus MPL2.0, Moodle (Modular Object-Oriented Dynamic Learning Environment) -
nmuuensus GNU GPL

8.4. Ilepeuenn npodeccuoHANBbHBIX 023 JaHHBIX U HH()POPMALMOHHBIX CIIPABOYHBIX CHCTEM

8.4.1 | 9BC IPR SMART

8.4.2|DBC NOHHTY

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO Y JIST)

9.1 [ Aynuropust 8.303 - VYueOHas ayauropusi JAjisi NPOBENEHMsS 3aHSATUH JIGKIHOHHOTO M CEMHHApPCKOTO THIIA,

T'pynnoBbIX U UHANBUAYAJIbHBIX KOHcyﬂLTaHHﬁ, TCKYLIETO KOHTPOJISA U HpOMe)KyTO‘IHOﬁ aTrrecraluu
HoyT6yK, MyHBTHMeHHﬁHBIﬁ IIPOCKTOP, 3KpaH; CriCUaJIN3UpPOBAHHAA MeOeb: JAO0CKa ayauToOpHas1, nNapThbl

J'Ia60paT0pHI>IX U  TPAKTUYCCKUX BaHHTHﬁ, KypCOBOI'0 IMPOCKTUPOBAHUSA (BI)IHOJ'IHGHI/IH KYpCOBBIX pa60T),

9.2 | Aymutopust 2.138 - UwuranpHeni 3a1 Hay4HO-TeXHUYECKOW OMONUOTEKH — TOMEIICHHE I CAMOCTOSITCIBHOM
paboTel C BO3MOKHOCTBIO TOAKIIOYeHHS K ceth "MHrepHer" u oOecrieueHHeM JOCTyNa B 3JIEKTPOHHYIO
HH(POPMAIIMOHHO-00pa30BaTeNFHYI0  Cpely opraHm3anuu : KoMIbloTepHass TEXHHKA C BO3MOXHOCTBIO
MONKIIOUeHUsT K ceth «MHTepHeT» ®W obOecredeHHWeM [oCcTyma B DIICKTPOHHYIO — HWH(OPMAIHOHHO-
obpazoBatenpHy0 cpeny (QUOC JouHTY) m snexrponHO-OnOmmorednyto cuctemy (OBC IPR SMART), a
Takke BO3MOXKHOCTHIO HHIWBHIYAJIIFHOTO HEOTpaHMYEHHOro mgoctyma oflydatommxcss B ObC um DOUOC
nocpenctBoM Wi-Fi ¢ mepcoHaIbHBIX MOOMIIBHBIX YCTPOMCTB.

9.3 | Aymutopust 8.205 - KoMmbploTepHBIH KJIacC Ui TPOBEICHHS 3aHATHI JIEKIMOHHOTO W CEMHHAPCKOTO THUIIA,
Na0OpaTOPHBIX W MPAKTHYECKUX 3aHATHH, KypCOBOTO TPOEKTHPOBAHMs (BBIMOJHEHHS KypCOBBIX padoT),
IPYNIIOBBIX W WHJIUBHIYAJIbHBIX KOHCYJbTALIMM, TEKYLLErOo KOHTPOJISI U IPOMEXYTOYHOM aTTeCTallud : CTOJIbI




ay[UTOPHbBIC, CTYJlbs ayIUTOPHbBIC, JOCKAa ayJIUTOPHAs, HOYTOYKH,
RoboMaster

oOpa3oBaTenbHBIE MOOWIBHBIE POOOTHI
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Pabouas nmporpamma aucumiuimHel «L{nppoBele cHcTEMBI yIIpaBIeHNS pOOOTaAMID

pa3paborana B cootBercTBrn ¢ OPI'OC BO: denepanbHBII TOCYIApPCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPT BBICIIECTO
oOpa3oBaHUS - MarucTparypa IO HamIpaBiIeHHWI0 HoATOTOBKH 15.04.06 MexaTtpoHnka ©u poOOTOTEeXHHKA (TIpHKa3
Muno6pnaayku Poccun ot 14.08.2020 1. Ne 1023)

COCTaBJIeHA B COOTBETCTBUM C Y4eOHBIM IUIAHOM [0 HampaBieHHI0 TnoarotoBku 15.04.06 MexarpoHuka u
poboTOTEXHUKA, HampaBieHHOCTh (mpoduib) / croenuanusaims «CHCTEMBI — YIOpPaBICHHS POOOTOTEXHUYECCKUMU
koMIuiekcamu» g 2025 roja npuéma.

1. IIEJIb U 3AJJAYM OCBOEHUSI IUCLHUILTAHBI (MOLY.JIsT)

Hean: | O3HaKOMIICHNE C TEOPHEH U TPAKTUKOM U(PPOBBIX CUCTEM yHPABJICHHS U IIU(GPOBOTO PETyINpOBaHUS B
EKTPOMEXAHNIECKUX CUCTEMAX, a TAKKE OBJIaJICHNE HAaBBIKAMH CHHTE3a IN(POBBIX CHCTEM VIS PEIICHUS
3a7a4 yrpaBiIeHHs KOOPANHATAMH 3JIEKTPOIIPUBOIOB IS 33124 POOOTOTEXHUKU

3agaum:

1.1 | OOy4eHHe BBITOIHEHUIO NCCIEOBATENBCKIX U PACUSTHBIX paboT 10 CO3JaHUIO U BHEAPECHUIO B AKCILTYaTaIlHIO
LU(POBBIX CHCTEM PETYJIMPOBAHUS C IIUPOKHM HCIIOJIb30BAaHUEM CPEJICTB COBPEMEHHOI BBIYNCIUTEIEHOM
TEXHUKH ¥ POOOTOTEXHUKH

2. MECTO JUCIIMITIJIMHBI MO AYJISA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBbI

JucuuminHa OTHOCUTCS K 4acTH, (OPMHUPYEMOil ydacTHUKaMu 00pa3oBaTeNbHBIX OTHOMEHHH, broka 1

2.1
JucruruinHel (MOAYIIH) y4eOHOTO TIaHa.

2.2 | CBs3b ¢ NpeALIECTBYOIIUME JUCHUIITIUHAMHA (MOLYJISIMH):

2.2.1 | CnennansHbIe pa3Aeibl TEOPUH aBTOMATUIECKOTO YIIPABICHHS

2.2.2 | CucteMbl IpOrpaMMHOTO YIIPaBIeHUsI pOOOTOTEXHUUECKMMU KOMILIEKCaMHU

2.2.3 | CucteMmbl ynpaBieHUs IEKTPONPUBOIAMU

2.3 | AucunniauHbl (Moxyan), npaktuku u T'UA, 11 KOTOPBHIX 0CBOEHHE TAHHOI TUCIHUIITHHBI (MOTYJIs1)
HeOo0X0IMMO KaK NMpealecTByollee:

2.3.1 | IlpepunnoMHas paKTUKa

2.3.2 | BemmonHeHHe, MOATOTOBKA K MPOLEAYPE 3aIUTHI U 3aIIUTa BBITYCKHOM KBATH(HUKAIOHHONW paboThI

2.3.3 [ ludpoBsle cucTEeMbI aBTOMATH3AIIH POOOTOTEXHUUECKUX M MEXaTPOHHBIX KOMILIEKCOB

2.3.4 | Hayuno-uccienoBatensckas pabora

3. IJIAHUPYEMBIE PE3YJbTATBI OCBOEHUA JUCHUTIJIUHBI (MOAY.JIS)

IIK-3 : CnocoGen OKCIUTYaTUPOBATh U MPOBOANUTH PEMOHT MEXATPOHHBIX U pO6OTOT€XHI/I‘{€CKI/IX CUCTEM U UX DJICMCHTOB

I1K-3.1 : BnageeT HaBbIKaMU OOCITY>KUBAHUS U HANAJKH TUTIOBBIX IIU(POBBIX CUCTEM YIIPABICHHS, IPUMEHSIOIIUXCS B
MEXaTPOHHBIX U POOOTOTEXHHUECKUX CHUCTEMAX

B pe3ysabTare ocBOeHHS TUCHUILIUHBI (MOTYJIs1) O0YyYAIOLIHIICS TOKEH

3.1 (3HaTh:

3.1.1 | oOCHOBHBIE MPUHLIUIIBI M CXEMBI HU(PPOBOTO aBTOMATHUECKOTO PETYIUPOBAHUS KOOPAMHAT JIEKTPONIPHUBOAA, UX
MaTeMaTHYECKOe ONUCAHNE;

3.1.2 (I)yHZlaMeHTaJ'IBHHe MaTeMaTHU4€CKUEC OCHOBBI aHaJIn3a IMPOLECCOB B I.IPIq)pOBBIX JIMTHCWHBIX CUCTEMAX;

3.1.3 MNPOrpaMMHBIC U allllapaTHBIC BO3MOKHOCTH COBPEMCHHBIX IIAT OTJIAadKH,

3.1.4 | ocHOBHBIE METOJIBI TIOCTAHOBKH TEXHUYECKHX 33TaHHUH, pa3pabOTKH M HCIIOJIF30BAaHUS CPENICTB aBTOMATH3AINH
IIPU IIPOEKTUPOBAHUHN IHU(POBBIX MEKTPOMEXAHUIECKUX CHCTEM; - COBPEMEHHbIE TPEOOBAHHUS K
9HEProcOepeKECHNI0 U MEPHI 110 UX MOBBIILEHHUIO.

3.2 | YMeTh:

3.2.1 | IpOEKTHPOBAThH U OCYLIECTBIIATH HANAIKY CUCTEM IIU(PPOBOTO PETYIUPOBAHUS KOOPANHAT dIEKTPOIIPUBOIA;

3.2.2 | yuTaTh NPUHLUUIHAIBHBIE CXEMBI U(PPOBBIX CUCTEM PETYIHPOBAHMS;

323 pa6OTaTL C JUCKPETHBIMU JaTYUKaAMHU, pa6OTaTL C COBPEMCHHBIMU MUKPOIIPOUCCCOPHBIMHU IJIaTaMU OTJIaJdKH;

3.2.4 | paboTaTh ¢ mpeodpa30BaTEIFHBIMU YCTPOUCTBAMH ISl YIPABICHUS IBUTATEIICM;

325 HO,Z[6I/IpaTI> H€06X0,HI/IMLIG METOABI ITIOCTAHOBKHU TEXHUYCCKUX 3a,I[aHHﬁ, pa3pa60TKH H UCIIOJIb30BaHUA CPECACTB
ABTOMAaTHU3alun NIPpU MPOCKTUPOBAHUN HI/I(prBI)IX OJICKTPOMEXaHUICCKNX CUCTEM.

3.3 | Baragern:

3.3.1 | HaBBIKAMH NTPAKTHYECKON IIOCTAHOBKH TEXHUYECKHX 33JaHHM, pa3pabOTKH U UCIIOJIF30BAaHUS CPEIICTB
aBTOMATH3AIMHU TIPH TPOSKTUPOBAHUH ITU(YPOBBIX IEKTPOMEXaHWIECKIX CHCTEM.




4. OFbEM JUCIHUIIJIMHBI (MO AYJIs1), BUJAbBI TIPOMEXKYTOYHOI'O KOHTPOJIA

4.1 Pacnpene.ﬂelme JacoB, OTBCICHHbIX HA U3YYECHHE TUCHUIIJIMHBI IO BUAaM 3aHATHH U ceMecTpam

Cemectp

(<Kypc>.<Cemectp 1(1.1) 2(1.2)
Ha Kypce>) Hroro
Henenp 16 16
Bun zanartuit vII PII v PII VI PII

Jlexuun 16 16 16 16
JlabopaTopHsbie 32 32 32 32
KonTakTHast 4 4 2 2 6 6
pabora
(KOHCYNBTAIAN U
KOHTPOJIb)
Hroro ayn. 48 48 48 48
KonTakrHas 52 52 2 2 54 54
pabota
Cam. paboTa 38 38 34 34 72 72
Yacel Ha 54 54 54 54
KOHTPOJIb
HUrtoro 144 144 36 36 180 180

4.2. Buapl KOHTPOJIS

9K3aMeH 1 cem.

4.3. Haauume KypcoBoro npoekra (padorbl)

Kypcosas paborta 2 cem.

5. CTPYKTYPA U COAEPKAHUE JUCLUIIJINHBI (MOAY.JIST)

= E = E z' g Huaukaropnl
S & & HaunmeHnoBaHue pa3/iesioB U TeM g & nocrmzxenusi | Jlureparypa
3 e 3 =n KOMIIeTeH it
Paznen 1. Benenue
1.1 | Jex | TucrmrumHa ,, [{udpoBoe perynupoBaHue B IMEKTPOMEXaHUIECKUX 1 1 ITK-3.1 JIL.1 JI1.2
cucremax”’. 3azaun Kypca. B3auMocBs3b ¢ TUCIUIUTHHAMET JI2.1 JI2.2
JJIEKTPOHUKA ¥ MUKPOCXEMOTEXHHKA, MUKPOIIPOLECCOPHBIE JI3.1 JI3.2
CHCTEMBI, TEOPHsI aBTOMAaTUYECKOTO yripaBieHus u 1p. Ilonsatue o JI3.3
IU(GPOBOM PETYITUPOBAHUH JICKTPOIIPUBOOM U SIIEMEHTHOM 0ase.
1.2 Cp | KoHCyIbTAIMS 10 TEMaM TUCIIUILTHHBL 1 6 IK-3.1 JIT.1 JI1.2
J12.1 J12.2
JI3.1
Pazpen 2. Otaagounas minara STM32F4Discovery
2.1 | Jlex [Onucanue omianouHoit miatsl u kKoutpoiwiepa STM32F407VGT6 ¢ 1 1 IK-3.1 JI1.1 JI1.2
simpom Cortex-M4F. Apxutexktypa ARM u 32-pa3psaHbix JI2.1 JI2.2
MUKpPOKOHTpoJu1epoB STM. J3.1
2.2 Cp | KoHCysbTalHs 10 TEMaM JUCIUTLTHHBI 1 1 IK-3.1 JI1.1 JI1.2
JI2.1 J12.2
JI3.1
Paznen 3. Hudposoe peryupoBaHue B 3JIEeKTPOMeXaHHYECKHUX
cucTemMax
3.1 | Jlex |Z-mpeoOpa3oBaHue u MUQPPOBHIE MepeaaToOuHble PYHKINH. 1 2 [K-3.1 JIT.1 JI1.2
IMpumeps! nudpoBoH GUIABTPAIMU JaHHBIX U peaTn3aun JI2.1 J12.2
CYETYMKOB. B3aMMOCBSI3b IPOrPaMMHOT0 00CCIICUCHUS U JI3.1
peanm3arys 6a30BBIX MPUHIMIOB IH(POBOTO PErYAUPOBAHHUS TIPH
oMoy Znpeobpa3oBaHus.
3.2 | Jlab |HccnenoBanue mudpoOBBIX BXOIOB/BBIXOI0B 1 6 MK-3.1 JIL.1 JI1.2
JI2.1 J12.2
JI3.1 J13.2
33 Cp | KoHCy/bTaIMs 10 TeMaM THCIIUILTHHBI 1 1 IK-3.1 JIT.1 JI1.2
JI2.1 J12.2
J3.1




Pa3nen 4. UCnosib30BaHHe YHUBEPCATIbHbI AaCHHXPOHHBINH
NMpHEMo-TepeAaTYNKa B KayecTBe YCTPOiicTBa 3aJaHus

4.1 | Jex |paboThl, 0COOEHHOCTH PAabOTHI B ACHHXPOHHOM ¥ CHHXPOHHOM MK-3.1 JIL.1 JI1.2
pexxume. OcoberHocTH paboTel U HacTpoiiku Moayneit UART JI2.1 J12.2
mwiatel STM32F4. JI3.1

4.2 Cp | KoHCymbTalys 10 TeMaM TUCIUILTHHBI T1K-3.1 JI1.1 JI1.2

JI2.1 J12.2
J3.1
4.3 | Ja6 |TIporpammupoBanue moayias UART [K-3.1 JIT.1 JI1.2
JI2.1 J12.2
JI3.1 JI3.2
Pazpnen 5. PazomkHyTasi cucTeMa ynpaBJieHUs ABUTaTeJIeM ¢
npumenenuem HIUM

5.1 | Jlex |Omnmucanue BozmoxkHOCTeH padoThl IIIMM-renepatopoB miaThl. [K-3.1 JIT.1 JI1.2
XapakTepucTHKa IPOCTEHIINX MaJOMOLIHBIX ApaiiBepoB J12.1 J12.2
yIpasieHus ApurarensaMu. [loakiaroueHue miaTel K IpaiBepy u J3.1
neurarento. IIporpammupoBanue resepatopa HIMM.

5.2 | Jlab |VmpaBieHue ABUTATEIEM IIOCTOSHHOTO TOKA B PA30MKHYTON IIK-3.1 JI1.1 JI1.2
CUCTEME. JI2.1 J12.2

JI3.1 JI3.2

53 Cp | KoHCyabTalMs 10 TeMaM TUCIUILIHHBL T1K-3.1 JI1.1 JI1.2

J12.1 J12.2
J3.1
Pa3gen 6. Boiuncienue yriia mnoBopora M yrjioBoi CKOpoCTH

6.1 | Jex |Omucanue unrepdeiicoB SPI u 12C. IIpuHuunsl paboTsl ¢ IK-3.1 JI1.1 JI1.2
aKkceIepoMeTpaMu, TUPOCKONIAMH, MATHUTOMETPaMH. JI2.1 JI2.2
Omnmcanne ocoOeHHOCTEH pabOoTHI TaTYNKA TPUOIIFKCHUS. J3.1
JIMCKpeTHBIe aTYUKU YTila MoBopoTa. Mcmons3oBanue
KBaJpaTypHOTO allrOpUTMA.

6.2 | Jab |V3yueHue NPUHIMIIOB MOAKIIOYEHHS IU(PPOBBIX TATUMKOB, MK-3.1 JIL.1 JI1.2
BBIYHCIICHE MEXaHMYECKUX KOOPIUHAT JI2.1 JI2.2

JI3.1 J13.2

6.3 Cp | KoHCymbTaIMs IO TeMaM THCIUILTHHBI [IK-3.1 JIT.1 JI1.2

JI2.1 J12.2
J3.1
Pazpnen 7. IloakiiroueHne aHaI0roOBbIX AaATYMKOB K
MHKPOKOHTPOJLIIEPY

7.1 Jlex | Onucanue nepudepuitapix momyneit AT u [TAIL. OcobenHocTi IIK-3.1 JI1.1 JI1.2
MOJKITIOUEHHSI K HUM BHEIIHUX YCTPOUCTB. IIpumepsl JI2.1 J12.2
MIPOrPaMMHUPOBAHUS. JI3.1

7.2 Cp | KoHCyIbTAIMS 10 TeMaM THCIIUILTHHBL IK-3.1 JIT.1 JI1.2

J12.1 J12.2
J3.1
Paznen 8. Ucnonb3oBanue AL u INAII MUKpOKOHTpO/Iepa B
cucTeMe ynpaBJieHHs

8.1 Jlex | JJaTYMKH TOKA U HANIPSDKCHWUS, X KiaccuuKarys, 0COOCHHOCTH TIK-3.1 JI1.1 JI1.2
HNOJKIIOUEHHS] K MUKPOKOHTpOJuIepy. IIpumeps! cXeM MOAKI0UYEHUs JI2.1 J12.2
1 pacueTa K03 uIeHTa nepeaayl 1 MHEPIUOHHOCTH. JI3.1

8.2 Cp | KoHCynbTalys 10 TeMaM TUCHHUILTHHBI I1K-3.1 JI1.1 JI1.2

JI2.1 J12.2
J3.1
Paznen 9. Otaagka cucremsl ynpapiaeHus B pexume «Hardware
-in the loop»

9.1 | Jlex | Omnucanue pa3arMyHBIX PEKUMOB pabOTHI MUKPOIPOLIECCOPHBIX ITK-3.1 JIL.1 JI1.2
CHUCTEM OXBAYCHHBIX OOpaTHBIMHU CBS3AMH. [IpuMepbl MOCTPOCHUS JI2.1 JI2.2
TaKUX PEXUMOB C UCIIOJIb30BAHUEM ILIATHL. J3.1

9.2 Cp | KoHCymbTaIMs IO TeMaM TUCIUILTHHBI IK-3.1 JI1.1 JI1.2

JI2.1 J12.2
J3.1
9.3 | Jla6 | Hacrpoiika cucTeMbl yIpaBiieHus B pexume «close loop» IK-3.1 JIT.1 JI1.2
JI2.1 J12.2
JI3.1 JI3.2

Pazpnen 10. lononHuTe/bHAsi KOHTAKTHasi padoTa




10.1 | KPKK | KoncynbTaius mo TeMaM AUCILHUIUTHHBI 1 4 IIK-3.1 JI1.1 J11.2
J12.1 J12.2
JI3.1
Paznen 11. KypcoBasi paGora
11.1 | Cp |BeinonHeHHe KypcOBO paboThI 2 34 IK-3.1 JI1.1 JI1.2
JI2.1 J12.2
JI3.1 JI3.3
Pazngen 12. JlonoaHuTEIbHASL KOHTAKTHasI padoTa
12.1 | KPKK [ KoHCyabTaIHst 10 TeMaM JAUCIUTIIHHbI 2 2 TIK-3.1 JI1.1 JI1.2
J12.1 J12.2
J3.1

6. OBPASOBATEJIBHBIE TEXHOJIOT N

B xone o0y4eHns IpIMEHSIOTCS CIIeAyIoIie 00pa30oBaTeIbHBIC TEXHOIOTHH:

6.1

Jlexnus

SIBNsSIETCST OCHOBHBIM BHJIOM yqe6H1>1x SaHHTHﬁ, COCTaBJISICT OCHOBY TeOpeTH‘-IeCKOﬁ MOJArOTOBKH
06yqafonmxc51. Henn JICKINMOHHBIX 3aHSTHIL: JaTb CHUCTEMATU3UPOBAHHBIC HAYYHBIC 3HAHUSA I10
JAUCHUIUIMHE, AaKOCHTUPOBATb BHHMAaHUC Ha HauboIee CIOXKHBIX BOIpoCax AUCHUIUINHBI;
CTUMYJIMPOBATH AKTHBHYIO IIO3HABATCIbHYHO JACATCIBbHOCTDH 06yqa}0mnxcsl, cIIoco0CTBOBAThH
(I)OpMI/IpOBaHI/I}O HX TBOPYCCKOI'O MBIIJICHUS.

6.2

JlabopaTtopHas
pabora

Bup y4eOHOro 3aHATHS, HAa KOTOPOM CTYHACHT IIOA PYKOBOACTBOM IpEMOJAaBaTeNs I0cie
NPEIBAPHTEIEHOTO HM3YYCHHS COOTBETCTBYIOIICH METOJHKM JIMYHO IPOBOJUT HATYPHBIC WU
MMUTALMOHHBIE OKCHEPUMEHTBl HJIM HCCICNOBAHUS C LENbI0 IMPAKTHYECKOrO MOATBEPIKICHUS
OTHENBHBIX TEOPETUYSCKUX ITOJIOKEHUH ydeOHOW NMCIMIUIMHBI, NproOpeTaeT yMeHHs padorarh C
nmabopaTopHBIM 000pYZOBAaHHEM M H3MEPHUTEIEHBIMU PHOOPaMHU.

6.3

Koncynpranus

SBnsercs omHOM W3 (opM pPyKOBOACTBA YydeOHOH paboTOH OOydJarommXCcsi W OKazaHUS WM
MOMOIIA B CaMOCTOSITEIbHOM HM3Y4EHHH Marepualia AWCHMIUIMHBI, B JIMKBHIALUH HMEIOIIUXCS
npo0esioB B 3HAHMAX, 33J0JDKEHHOCTEH I10 TEKYIIUM 3aHSATUSIM, B IOJrOTOBKE NHCHMEHHBIX
padot (mpoekroB). KoHCynabTaluss MPOBOIATCS MpPEMogaBaTecM, BEAYIIHUM 3aHITHSA B y4eOHOM
rpynne, Hay4yHbIM PYKOBOJHMTEIEM W MOXXET HOCUTb KaK WHIUBHIYaJbHBIA, TaK M TPYIIIOBOM
xapakrep.

6.4

Camocrosrenb
Hast paboTa
oOyuaromuxcs

Hanpasnena Ha yriuyOneHHWe U 3aKpeIUICHHC 3HAHWW, MOJYYCHHBIX Ha JICKIUSIX W JAPYrHX
3aHATUSAX, BBIPAOOTKY HABHIKOB  CaMOCTOSTEIBHOIO  aKTHBHOTO  MPHOOPETEHUS  HOBBIX,
JIOTIOJTHUTEIBHBIX 3HAHWH, IMOATOTOBKY K IMPEICTOSIIAM YYCOHBIM 3aHATHSIM W IIPOMEKYTOUYHOMY
KOHTPOJTIO.

7. POHJI OIEHOYHBIX CPEICTB

7.1. KoHTpo/1bHBIE BONIPOCHI U151 IIPOBEJCHUS TEKYIEro KOHTPOJIs yCIeBaeMOCTH

Tema 1.
BBEJEHUE.
1. Kakue nocronncTBa HUQPOBBIX CUCTEM PEryINPOBaHUS IEKTPOMEXAaHNUECKUX CUCTEM?

2. IIpuBeanTe IpUMepHI II(POaHaNTOTOBHIX Ipeodpa3oBareneii?

3. Uro Takoe nepudepuitnoe ycrpoicTBo? Kakue m3BeCTHB IpHIMEpPhI Hepr(epuitHbIX yCTPOicTB?
4. 3auem HyXeH apaiiBep? UeMm oTiauyaeTcs ApaiiBep Ha BBOJ U Ha BHIBOI?

Tema 2.
1. Jatite pacmudpoky ARM?

2. Kaxue BozmoxxHOCTH mnatsl STM32F47?

3. Kakue ¢ynkimu Waijung Blockset u stm32f4target?
Tema 3.
1. 3auem mpeoOpa30BEIBATE HEMPEPHIBHBIC (PYHKIINU B AUCKPETHBIE?

2. Kaxue u3BeCTHBI crtoco0BI MpeoOpa3oBaHMs HEMIPEPHIBHBIX (DYHKIUIT (TOUHBIE U IPUOTIKEHHbIE)?
3. Kakue ocobeHHOCTH peanu3anny AUCKPETHBIX HHTErPaTOPOB?

4. Kax BBHIITOTHUTH OTPaHWYIEHNE BBIXOIHOTO CUTHAJIA POIIOPIHOHATFHOMHTETPAIBHOTO PeryisiTopa’?
Tema 4.
Bompocs! s camonpoBepku 1. Uro 3naunt USART? Uem on otnnyaercst or UART?

2. Kakue noctonncTsa u Hegoctatku USART?

3. Uro Takoe CTapTOBHIi/cTONOBEIN OMT? Kak ompexennTs 4To HaYanach/3aKOHYMIIACE TTEPEAava/IoTydeHIe JaHHbIX ?

4. Yto0 Takoe OUT YETHOCTH, HYKHO JIH €70 UCTION30BaTh?

5. Ckonbko moayneit USART conepskut matra STM32F4?

6. Uto 3nauut nporpamma TARGET u HOST?

7. Kaxue nactpoiixn moxyns USART HyxHO HcTons30BaTh Ayt epenadn/monydeHns fanHelXx B TARGET. Kakue 6moxn
HY)KHO HcTonb30BaTh B Mojenu HOST mns nepenaun/moaydeHus JaHHBIX M KaKHe Ha Kakue apaMeTphl Hy>KHO 00paTHUTb
BHHMMaHHeE JUIsl KOPPEKTHOH paboThI?

8. Kakne dopmats! manHbsIX MokHO epenaBaTth Ho USART, u xakue u moueMy peKOMEHIyeTCs HCIIOIB30BaTh?

Tema 5.




1. Uem otnmuaercs 6unonspaas IINM ot yrunonspaoit?

2. Yem otnuuaetcs 610k advanced PWM ot o6srarHoro PWM? Ha kakue HacTpOWKH HEOOX0UMO 00paTUTh BHUMaHKE?
3. B kakux ciydasx Ha IpaiiBepe HCOOXOIMMO YCTaHABIMBAThH 4 OOPAaTHBIX AWO/A, B KAKUX — JTOCTATOYHO 27

4. Yt0 Takoe KOMIUIEMEHTAPHOE YIIPABICHUE U KaK OHO PEaIM30BaHO B OIOKAX

HIMm?

5. Uem otimuaercs pexkuM push-pull ot open-drain?

6. C KaknMH BXOTHBIMH TaHHBIMH padoTaeT 6ok [ITMM?

7. Cxonbko 610k0B IITMIM M0XHO HCTIONB30BaTh B MUKpomponeccope? Kak TaiiMeps! oTIHuaroTcs o (GyHKIHOHATBHOCTH?
8. Kak paboTtaet 3axBat [IIIM u 061acTh €ro mpuMeHeHHUs?

Tema 6.

1. ObnacTs mprUMeHeH s, JOCTOMHCTBA U HeJOCTaTku uHTepdeiicoB SPT u 12C?

2. MOXHO JIM UCTOJIBb30BaTh JaTYMK MPUOIMKEHUs 0€3 COTJIacoBaHMs ypOBHEW HanpspKEHHs ¢ M(DPOBBIMU BXOAAMU U
BbIxogamu STM32F4?

3. Kakue peructpsl udpoBoro KoMraca wii akcerepoMeTpa He00X0IMMO TIPOTIHCHIBATh B ITporpamMme?

4. M3 xakuX 4acTe COCTOMT MHKPEMEHTANbHBII JaTduK yria noBopota? Uro Takoe MMITYILCH B (hopMe MeaHapa?

5. Kak paboraer kBajparypHblii anroputm Encoder read npu Bbrunciennu yria noopora? Kak ero Hactpouts?

6. Kaxne criocoOBI BEIYHCIEHHUS CKOPOCTH HanOoIIee MpeArnoYTuTeNnbHb? Kak onpeneuTs rpaHIIHyI0 9acTOTY H3MEPEHUS
CKOPOCTH IS pa3HBIX CHOCO00B BhHCIeHN? Kak onpenennTs HHEPIHUOHHOCTh JaTINKa CKOPOCTH, yrila HOBOPOTa?
Tema 7.

1. Tlepeunciute 4ncIo BO3MOXHBIX ITOJKIIFOUCHHH/BHIBOIOB aHAJIOTOBBIX CHUTHAJIOB B MUKpOIIpoLieccope?

2. C xaknmu opmaTamu gaHHBIX pabdorarot ALIT  ITAIT B Mukponporeccope?

3. Kak Biuser paspaaaocts ALII Ha ero TOUHOCTB?

Tema 8.

1. B kakux ciay4asx W ¢ Kakoi [eJbI0 UCTIONB3YETCSI ONEPAlMOHHBIN YCHIIUTEIh MIPHU TTOIKITIOYSHIH aHAIOTOBBIX CUTHAJIOB C
JIATYNKOB TOKA U HATIPSDKCHUSA?

2. Kak ompenenuts k03(h(HUIHEHT nepeJady 1 MHEPLHOHHOCTh AaTYUKOB TOKa (HampsbkeHus) Ha addexre Xota
KOMIIEHCAIIMOHHOTO THIa?

3. Kak ompenenuTts n3MEepHTEIFHOE CONPOTHBIICHNE B TaTINKe TOKa Ha 3 dexTe Xomra KOMIIEHCAITHOHHOTO THIa?
Tema 9.

1. Kakre 0coOEHHOCTH HYXXHO YYMTHIBATh IIPU HACTPOMKE CUCTEMBI yIipaBieHus B pexxume «Hardware-in the loop»?

2. OnuImmTe MoCIea0BaTeIFHOCTE HACTPOMKH CHCTEMBI yITpaBieHus B pexknme «Hardware-in the loop»?

7.2. KO]—ITpO.]'I])H])Ie BOIIPOCHI 1J1 NIPOBEACHUSA l'lpOMe)KyTO‘-l]—lOﬁ aTTeCTAllMM 110 UTOraM OCBOCHMSA JTUCHHUIIJINHBI

. Kakne nocronrcTBa IIIPOBBIX CHCTEM PETYIUPOBAHUS IEKTPOMEXaHUIECKIX CUCTEM?

. [IpuBeauTe mpuMeps! HUPPOAHATOTrOBBIX peodpa3zoBaTeseii?

. Yto Takoe nepudepuiiHoe ycTpoiictBo? Kakne u3BeCTHBI IPUMEPBI EPUPEPUITHBIX YCTPOHUCTB?

. 3aueM HyXeH JpaiiBep? UeMm oTinuuaeTcs ApaiiBep Ha BBOJ U Ha BBIBOJ?

. Haiire pacmmudpposky ARM?

. Kakue Bo3morxknoctu mnatel STM32F4?

. Kakne ¢pynakmm Waijung Blockset u stm32f4target?

. 3aueM 1peoOpa30BEIBATh HEMIPEPHIBHBIEC (DYHKIHH B JUCKPETHBIE?

. Kakue u3BecTHBI c1ocoObI peoOpa3oBaHusl HEMPEPHIBHBIX (YHKIMI (TOUHBIC U PHOTKCHHBIE)?

10. Kakue 0cOOEHHOCTH pealn3alliy JUCKPETHBIX HHTETPATOPOB?

11. Kak BBINOJIHUTD OTpaHUYEHUE BBIXOJHOTO CUTHAJIA TPOIOPIIMOHATBHO-MHTETPaJIbHOTO perysTopa?

12. Yto 3naunt USART? Yem on otnnuaerca ot UART?

13. Kakue nocrouncrsa u Hegoctatku USART?

14. Uto Takoe cTapTOBHIi/CTONOBEIH OMT? Kak ompenennTs 4To HaYaIach/3aKOHIMIACE TTepeaada/IoTydeHHE TaHHbIX ?
15. Yto Takoe OUT YETHOCTH, HY>KHO JIH €T0 MCIOIb30BATh?

16. Cxonbko moayneit USART conepxut miata STM32F4?

17. Yro 3naunt nporpamma TARGET nu HOST?

18. Kakue Hactpoiiku Moyt USART HykHO nCTONB30BaTh uist iepenaun/monydeHus nanabix B TARGET. Kakue 6moku
HY)KHO HcTons30BaTh B Mojenu HOST mns nepenaun/modydeHus JaHHBIX M KaKHe Ha Kakue MapaMeTphl Hy>KHO 00paTHUTh
BHHMMaHHUeE JUIsl KOPPEKTHOH paboThI?

19. Kaxue popmatsl taHHEIX MOXHO nepenaBath Mo USART, 1 kakue 1 mogeMy peKOMEH/TyeTCs! HCIIOJIb30BaTh?

20. Yem ommmaaercst ounomnstpras IIIMM ot yHUMONApHOH?

21. Yem omimmuaercst 61ok advanced PWM ot o6sr4Horo PWM? Ha kakue HacTpoiKu HE0OXOAUMO 00paTUTh BHUMaHUE?
22. B kakux ciydasx Ha JpaiiBepe He0OOXOIUMO YCTaHABIMBAThH 4 OOPATHBIX MU0/, B KAKHX — JOCTATOYHO 27

23. Yro Takoe KOMIUIEMEHTAPHOE yIpaBJIeHHE U KaKk OHO peann3oBaHo B Oiokax [ITUM?

24. Yem ommuaetcs pexum push-pull ot open-drain?

25. C KakuMH BXOJTHBIMH JaHHBIMH paboTaeT 010Kk I[TIM?

26. Cxomnbko 61moxoB [IIMM M0)kHO HCHONB30BaTh B MUKpoTmporieccope? Kak TaliMeps! oTingaioTes mo
(hyHKIMOHATBHOCTH?

27. Kak pabotaer 3axBat [LIMM u 001acTh ero npuMeHeHus?

28. O6Js1acTh MPUMEHEHUS, TOCTOMHCTBA U HeocTaTku uHTepdericoB SPI u 12C?

29. MO>XHO JTH NCTIONB30BATh NATYUK NPHOIIKEHHS 0e3 COTIacoBaHMs YPOBHEH HANPSHKEHUS C IH(POBEIME BXOJAMH
Beixogamu STM32F4?

30. Kakue peructpsl Hud)poBoro KoMraca Wiy akceliepoMeTpa HeoOX0AMMO HPOIHCHIBATH B IIporpamme?

O 01N DN K~ W —




31. M3 xakux 4acTeil COCTOMT MHKPEMEHTANbHBII JaTduK yria moBopota? UTo Takoe UMITYIIBCH B (hopMe MeaHapa?

32. Kak pabotaeTt kBaapaTypHblii anroput™ Encoder read npu Beraucienun yria mosopota? Kak ero HacTpouTh?

33. Kaxkwue criocoOBI BEIYMCIICHNS CKOPOCTH HanboJIee PeaIouTHTENRHEI? Kak onpenennTs rpaHndHyI0 9acTOTy H3MEPEHHS
CKOPOCTH IS pa3HBIX CHOCO00B BhuucIeHNs? Kak onpenennTs HHEPUUOHHOCTh JaTIMKa CKOPOCTH, yria HOBOPOTa?

34. TlepeyrcauTe YUCIIO BO3ZMOMKHBIX MOIKIIOYEHN/BBIBOIOB aHAIOTOBBIX CUTHAIOB B MUKpoIpoueccope?

35. C xakumu popmatamu gaHHbIX paboraroT ALIT u [TAIT B Mukpomnporneccope?

36. Kak Biusiet pa3psiaaocts AL Ha ero Tounocts?

37. B KaKkux Ciry4asix ¥ ¢ KaKOH IIeTbI0 UCIOIb3yeTCs ONEePallMOHHbIA YCUIUTEIb P MOAKII0YEHHN aHAJIOTOBBIX CUTHAIOB
C JaTYMKOB TOKA M HAPSDKECHUS?

38. Kak onpenenuts K03 GUIHCHT Nepeiayi 1 MHEPIIMOHHOCTh JaTINKOB TOKA (HampspkeHns) Ha addexre Xomra
KOMIICHCAIIMOHHOTO THIA?

39. Kak onpenenuts U3MEPUTEIILHOE COMIPOTUBIICHUE B JaTYMKe TOKa Ha addekre Xoaa KOMIEHCAIMOHHOTO THIa?

40. Kakne 0coOGEHHOCTH HY)KHO YyUUTBIBATh PH HACTPOHKE CHCTEMBI yrnpaBieHus B pexxume «Hardware-in the loop»?

41. OnummTe NOCIe0BaTeIbHOCTh HACTPOHKY CHCTEMBI ypaBiieHus B pexnume «Hardware-in the loop»?

7.3. TeMaTHKAa NUCbMEHHBIX paboT

IMporpamMMoi INCIMILTIHEI IPEIYCMOTPEHO BBITIOJIHEHHE CTYIEHTaMH KypcoBOH paboTsI Ha TeMy «IIpoekTipoBanue
1uQpoBoit cucTeMsl yrpaBieHus». Lenbro KypcoBoit paboTH! ABIsIeTCA IPHOOPETEHUE U 3aKpEIUICHHE HaBBIKOB
MpPaKTUYECKOro

pacdera CHCTEM YIIPaBJICHHs, HCCIICTOBAHNS €€ CBOHCTB METOIOM MaTeMaTHIECKOTO MOJISITMPOBAHMS B IOA00pa
000pyIOBaHMS JAaTIMKOB. ATbTEPHATUBOH K JaHHOH paboTe SIBISETCS BO3MOXKHOCTh PEaIN3allii IPOEKTa [0 HHTEPeCy
CTYIEHTa C IPUMEHEHUEM COBPEMEHHBIX MUKPOKOHTPOILIEPOB. B KypcoBoit paboTe U Ipu €ro 3aluTe CTyJeHT JOIKEH
MI0Ka3aTh YMEHHUE IOJIb30BaThCsl TEOPETHUECKUM MaTepHalIOM Kypca AJIsl pelleHHs IpakTHiecKuX 3aa4. Kypcoas padora
BBITIOJHACTCS B CIIEAYIOMIEM 00BheMe U B TAKOH MOCIICIOBATEIFHOCTH

1. Pacder aneKTpUYecKUX HAarpy30K U IOA00p 000pyTOBaHUSL.

2. MopenupoBanue paboTbl CHCTEMBI YIIPABJICHUSL.

3. Pa3zpaboTka cxeMmsbl.

O06beM KypcoBoii paboTsl — He Gojee 35 cTpaHuIl.

7.4. Kputepuu onieHUBaHUA

Texymuii KOHTPONb 3HAHUHA OOYYAIOIIETOCs OCYIIECTBIAETCSA IO Pe3yIbTaTaM BBHINOTHEHUS U 3aLIUTHI Ja00PaTOPHBIX
paboT, KOHTPOIIBHBIX 3aJJaHUH M TEKYLIUX ONPOCOB Ha JICKIHUSX. 3allUTa Ja0OpaTOPHBIX PabOT M KOHTPOJIBHBIX 3aJaHui
IPOBOAUTCS B BHiAE cobecemoBaHMs. BrImonHeHne Bcex J1abOpaTOpHBIX PabOT W KOHTPOJBHBIX 3aJaHHH,
IpeayCMOTPEHHBIX pabouel MporpaMMoi JUCIHUIIINHBL, SBISAETCS 0043aTeIbHBIM.

Heobxoanmoe yciioBhe Uil JIOIycKa K SK3aMEHY: BBINOJIHEHHE, NPEAOCTABICHUE M 3allHTa OTYETOB IO BCEM
71a00paTOPHBEIM paboTaM, IIPEAYCMOTPEHHBIM pabodeil MporpaMMOii AUCIUIUTHHEL, BEIOIHEHHUE BCEX KOHTPOJIBHBIX
3aJlaHuH.

ITo pesynpTaTam 3K3aMeHa 00y4arOIEMYCs BEICTABIISIOTCS CIEAYIOIINE OLIEHKH:

«OTnn4HO» - OOydarommiics B IOJHOM O0OBEME 3HAET MaTepuall, TPAaMOTHO M IO CYIIECTBY H3JIaraeT €ro, He
JIOTyCKasi CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC; 0€30MIMO0YHO HAXOMUT PEUICHUS 3aJaHHH,
HpPeAyCMOTPEHHBIX MIPOrpaMMOM 0OYUIEHHS; YCIICIIHO BBIIOIHII IPEAYCMOTPEHHBIC IPOTrPaMMOM 00yUeHUS 3aTaHus;
«Xopouio» - oOydarolmuiicss XOPOIIO 3HAET MaTepHal, TPaMOTHO M II0 CYIIECTBY M3JIaraeT €ro, AOMYCKash HEKOTOpbIE
HETOYHOCTH B OTBETE Ha BOIPOC; YBEPEHHO HAXOAWT PEIICHMS 3aIaHUH, MPEAyCMOTPEHHBIX NPOTPaMMOM OOydCHUS;
YCHEIIHO BBIIOJIHIII IPEAYCMOTPEHHBIC IPOrPaMMOM 00yUeHNUS 3aaHNs;

«Y IOBNETBOPUTENBHO» - OOYYAIOLIMHACS MOBEPXHOCTHO 3HAET MaTepHall OCHOBHBIX PAa3eliOB U TeM YydeOHOM
JUCHUIIMHBI, JOMYCKaeT HETOYHOCTH B OTBETE Ha BOIPOC; 3aTPYHHSETCS C HAXOXKIEHHUEM PELIEHUs HEKOTOPBIX
3aJaHUH, MIPETYCMOTPEHHBIX IPOrPaMMOii 00yIEHHS; TIPeTyCMOTPEHHBIE IIPOrPaMMOii 00ydeHHS 3aIaHAs BBITOIHEHEI C
HETOYHOCTSIMU;

«HeynoBneTBopuTenbHO» - 00yJalOIUiiCs HE 3HACT 3HAUMTEIbHOI YacTH MaTepHaa, JIOIMyCKaeT CyLIeCTBECHHbIE OIIHOKH B
OTBETaX Ha BOMPOCHL; HE YMEeT HAXOAUTh PEIICHHs OOJBIIMHCTBA MPEIYCMOTPEHHBIX MPOTrpaMMOi OOY4YEeHUS 3alaHHi;
HE BCC 3aJIaHMs, IPEAYCMOTPEHHBIC IPOTPAMMOM 00YUECHUS, BBIIOIHEHE] YAOBICTBOPHTEIBHO.

OO0y4aroIuiics: BRIIONHICT KYPCOBYIO PabOTy B COOTBETCTBHU C YTBEPKICHHBIM KaJICHIAPHBIM YYCOHBIM TPadUKOM.
OueHka MOXXET OBITh CHIDKEHA 3a HECOOJIIOJICHHE YCTAHOBJICHHOTO CPOKA BBIIOJIHEHHMS KypcoBOi padoTsl. [1o
pe3yabpTaTaM 3alliThl KypcOBOI pabOThI 00ydaroneMycst BEICTABIISIIOTCS CIICTYIOIIHE OLCHKH!

«OTInuHO» - 00Yy4YarOIIMHCS BBIMOJTHIII KypcoBas paboTa HONHOCTBIO B COOTBETCTBHU C 3alaHHEM, OMIMOKU H
HETOYHOCTH HE BBISBJIEHBI; IPH 3aI[UTE KypcOBOIl pabOThl AEMOHCTPUPYET BHICOKYIO TEOPETHYECKYIO TOATrOTOBKY;
YCHEIIHO CIIPaBIAeTCS C PemIeHHeM 3anad, MPeIyCMOTPEHHBIX IPOrpaMMOi ydeOHOH ANCIIUIUTHHEL;BI

«Xopomo» - 00ydJaroUTHiACS BBIIOJIHIII KypCOBYIO Pab0Ty € HE3HAUUTEIHHBIMH OMMOKAaMH U HeTOUHOCTSIMH; IIPH 3aIUTE
KypCOBOH paboThl JIEMOHCTPHPYET XOPOLIYI0 TEOPETHYECKYH0 MOATOTOBKY; XOPOIIO CIIPaBISIeTCs C pellIeHHEM 3ajad,
HPEyCMOTPEHHBIX IIPOTpaMMOH y4eOHOH AUCIUIIINHEI;

«Y IOBICTBOPHUTENBHO» - OOYYAIONIMHCS BBIMOJHII KypCOBYIO paOOTy MMPOEKT C CYIIECTBCHHBIMH OIMMOKAMMH; IIPH
3aIUTe KypcOBOM pabOTHI IEMOHCTPHPYET CIa0YI0 TEOPETUUECKYIO TIOATOTOBKY; P PELICHUH 3a/1a4, IPEAyCMOTPEHHBIX
NpOrpaMMoH y4eOHOH JUCIUIUIMHBL, JI0ITYCKAaeT HETOYHOCTH, CYIIECTBEHHbIE OIIMOKH;

«HeynoBneTBOpUTETEHOY - 00yJaIOMIMIiCS HE BBITIOJIHIII KypCOBYIO pab0OTy B COOTBETCTBHH C 3aJJaHHEM; HE BIIaJICeT
TEOPETHIECKIMH 3HAHUAMHU 110 H3y4aeMOH TUCIUIIINHE; HEOOXOANMBIE MPAaKTHIECKHE KOMIIETCHIINN He C(hOPMHUPOBAHBL.




8. YYEBHO-METOAUYECKOE U TH®OPMAIIMOHHOE OBECHHEYEHHUE JUCIIUITIJINHBI (MOAY JIS)

8.1. Pexomenayemas iureparypa

JI3.1

Mupomnauk [I.H. MeTtoamueckre peKOMEHIANU K caMOCTOsATeNNbHON paboTe no auciurminae "Ludposoe
PErylnupoBaHKE B DJIEKTPOMEXaHMUECKUX cucTeMax" [DIeKTpoHHBIN pecypc] [DneKTpoHHBIN pecypc]:Liist
00yJarOUIMXCs 1O HAaNpaBIeHUIo MoAroToBkH 13.04.02 "DeKTposHEpreTHKa U dNIeKTpoTeXHUKa". - JloHeK:
T'OYBIIO "JOHHTY", 2020. - 1 ¢aiin — Pexxum noctymna: http://ed.donntu.ru/books/21/m6040.pdf

JI3.2

Mupomauk JI.H. MeTtoamueckrie peKOMEHJAINN K BHITIOTHEHUIO TA0OPaTOPHBIX paboT MO AUCIUTLTHHE
"[TudpoBoe perynupoBaHue B AMEKTPOMEXAHNUECKUX cHcTeMax" [DIeKTpOHHBIN pecypc] [DIeKTpoHHBII
pecypc]: s 00ydarouXcs Mo HampaBJieHHIo MoAroToBkU 13.04.02 "DiekTposHepreTHKa U SIEKTPOTEXHHUKA . -
Honenk: TOYBIIO "JOHHTY", 2020. - 1 ¢aiin — Pexxum goctyma: http://ed.donntu.ru/books/21/m6041.pdf

JI3.3

Mupomnuk [I.H. Mertoamaeckrie peKOMEHIANHU K BBITIOTHEHHIO KYpcOBO# paboTsl 1o auciurminae "[udposoe
peryaupoBaHUe B DIIEKTPOMEXaHUYECKUX chcTeMax" [DNEeKTpOHHBIN pecypc]| [DNeKTpoHHbIH pecypc]: as
00yuaronuxcs o HampasJieHU o noaAroToBku 13.04.02 "DnekTposHepreTuka u dEeKTpoTeXHuKa'". - JloHenK:
T'OVYBIIO "JOHHTYVY", 2020. - 1 ¢aiir — Pexxum noctyna: http://ed.donntu.ru/books/21/m6042.pdf

Cumakos, I'. M., boponun, A. M., Kotun, JI. A., ITankpan, 0. B. MukponpoueccopHble CUCTEMBL YIPaBJIECHU
ANIEKTPONPUBOAAMHU M TEXHOJIOTHYECKHMMHU KOMIUIEKCAMHU [ DIIEKTPOHHBIN pecypc]:yaebHoe mocobue. -
HoBocubupck: HoBocuOupckuii rocyapcTBeHHBIN TEXHUUECKUH yHUBepcuTeT, 2016. - 116 c. — Pexum noctyna:
https://www.iprbookshop.ru/91602.html

J12.1

Boposckuii, A. C., llIpeiinep, M. 0. IIporpaMmmupoBanre MUKPOKOHTpoJUIepa Arduino B HHG)OPMAIMOHHO-
YIPaBIIAIOMNX CHCTEMax [ DIIEKTPOHHEIN pecypc]:yuedHoe mocobue. - OpeHdypr: OpeHOyprekuii
rocynapcTBeHHbIi yHuBepeutet, ObC ACB, 2017. - 113 c. — Pexxum nocryna:
https://www.iprbookshop.ru/78913.html

J2.2

I'pomos, 0. 1O., [Ipsxos, U. A., Pomanenko, A. B. MukpokonTpoiieps ¢ siapom Cortex-M3 B cucremax
VIIpaBIICHHS ¥ aBTOMATHKH [ DIIEKTPOHHBIN pecypc]:yaedbHoe mocobue. - CaparoB: By3zosckoe obpazosanue, 2019. -
84 c. — Pexxum moctymna: https://www.iprbookshop.ru/85789.html

JI1.2

Bepmaackuii 1. A. MUKpOKOHTPOJUIEPHI U MUKPOTIPOLIECCOPHBIE YCTPOICTBA B 3IEKTPOIHEPreTUKE [ DIEKTPOHHBII
pecypc] [DneKTpoHHBIH pecypc]:ydeOHoe mocodue aist 00ydaronmxcsi 00pa3oBaTeIbHBIX YIPEKICHHUIH BBICILIETO
npodeccronansHoro obpaszosanus. - JJorenx: TOYBIIO "JOHHTVY", 2020. - 1 daiin — Pexxum mocryma:
http://ed.donntu.ru/books/20/cd10077.pdf

8.3.

JIMIeH3HOHHOE H CBODOTHO pacnpocTrpansieMoe nporpammHoe 06ecneqeﬂne, B TOM 4YMCJI€ OTCYECCTBCHHOI'O
NMpoM3BOJICTBA

8.3.1

OpenOffice 2.0.3 — odmiectBennas smnen3ust MPL 2.0, Grub loader for ALT Linux - munensus GNU LGPL v3,
Mozilla Firefox - mumensust MPL2.0, Moodle (Modular Object-Oriented Dynamic Learning Environment) -
mmnensus GNU GPL

8.4. [lepeuens npodeccHOHANILHBIX 023 JAHHBIX M HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM

8.4.1

9BbC IPR SMART

8.4.2

S5C JOHHTY

9. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYHEHWE JUCIUIIJIMHBI (MOAYJIS)

9.1

Aymutopust 8.303 - VYuyeOHas aymuTopus Ui TPOBEACHUS 3aHATHH JICKIMOHHOTO M CEMHHApCKOTO THIIA,
7Ta0OpaTOPHBIX M IPAKTHYECKUX 3aHATHH, KypCOBOTO TIPOEKTHPOBAaHUS (BBIIOJIHEHUS KYpCOBBIX pPadoT),
TPYNIIOBBIX ¥ MHINBUIYAJIbHBIX KOHCYJIBTALUH, TEKYIIETO KOHTPOJIS M TPOMEXYTOYHON aTTeCTAlUH :

HOYTOYK, MyJIbTUMEIUHHBIN IPOEKTOP, SKPaH; CIEIHAIN3NPOBAHHAS MEOEIb: JOCKA ayANTOPHAS, TAPThI

9.2

Aynuropust 8.113 - Vuebnas maGopaTopust A TPOBEACHUS 3aHATHHA JICKIMOHHOTO W CEMHHAPCKOTO THUIIA,
ma00paTOPHBIX W TPAKTHYECKUX 3aHATHHA, KypCOBOTO TIPOEKTHPOBAHUS (BBIONHEHHS KYypCOBBIX paboT),
TPYNIOBBIX M WHAWBUIYalbHBIX KOHCYIBTAI[MH, TEKYIIEro KOHTPOJIS M IPOMEKYTOYHOM AaTTECTALMH : CTOJIBI
ayAUTOpHBIC, CTYlIbi ayAWTOPHBIE, JOCKAa AayIuTOpHAasi, HOYTOyK, MYJIBTUMEAUNHHBIA MPOEKTOp, OSKpaH;
akkymyiaTopsl, reHepatop I1-42, remeparop IIH-45, nBurarens AK-60-6, nBurarens 1.1xkBT, MmamuHa
nocrossuHoro  Toka  [I-52M, wmammHa mnocrossuHoro Toka  [IBCT-43V,  anextpompuratens  I1-31,
anextpoasurarens [1IBCT-22, osnexkrponBuratens AB-51-4, osnexkrponsuratens AK60/4, MymbTUMETpHI,
uudpoBeid  ocmutorpadsl, THPUCTOPHBINA mpeobpazoBarens TII-CIIP, tupucropusiii npusox OT6P, mkad
ynpasnenus "Kenp-84", mkad ympasnenus BTY3501-46-47, asnexrponpuBog MICROMASTER-440, kamepa
riryonns! intel realsense depth camera d435i, 14-KOHTaKkTHBIH TNPOMBINUICHHBIH ABYXPSAHBIA HHTEpQeEiic,
cumBousbHbIN JKK1602, C2004A 20-cuMBOJIbHBIN 4-CTPOUYHBINA JUCTLIEH

9.3

Aymuropust 2.138 - UwmraneHeid 3an1 HaydHO-TeXHUYECKOW OWMONHMOTEKH — TOMEIICHHWE IS CaMOCTOSTEIBHOM
paboOTBl ¢ BO3MOXKHOCTHIO MONKIIOUEHUS K cetd "MHTepHeT' W oOecriedeHHeM IOCTyla B 3JICKTPOHHYIO
WH(POPMAIIMOHHO-00pa30BaTENFHYI0  Cpely opraHm3andy : KowmbloTepHas TeXHHKA C BO3MOXHOCTBIO
MONKIIOUeHHsT K ceth «UHTepHeT» ®W obOecredeHHMeM [ocTyna B DISKTPOHHYIO — HWH(OPMAIHOHHO-
obpazoBatensHyo cpexny (QUOC [JouHTY) u snexkrporHO-Ombmmoreunyio cuctemy (ObC IPR SMART), a
TaKkKe BO3MOXKHOCTHIO WHAMBUAYAJILHOTO HEOTpaHMYeHHOTo Joctyna ofOydaromuxcs B OBC u 3OUOC
nocpeactBoM Wi-Fi ¢ iepcoHanbHBIX MOOUIIBHBIX YCTPOMCTB.
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PabGouas nporpamma JUCHHUITIIINHBI «KommiekTHbIe QJICKTPOIIPUBO/AbLI B pO6OTOTeXHI/IKC»

pa3paborana B cootBercTBrn ¢ OPI'OC BO: denepanbHBII TOCYIApPCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPT BBICIIECTO
oOpa3oBaHUS - MarucTparypa IO HamIpaBiIeHHWI0 HoATOTOBKH 15.04.06 MexaTtpoHnka ©u poOOTOTEeXHHKA (TIpHKa3
Muno6pnaayku Poccun ot 14.08.2020 1. Ne 1023)

COCTaBJIeHA B COOTBETCTBUM C Y4eOHBIM IUIAHOM [0 HampaBieHHI0 TnoarotoBku 15.04.06 MexarpoHuka u
poboTOTEXHUKA, HampaBieHHOCTh (mpoduib) / croenuanusaims «CHCTEMBI — YIOpPaBICHHS POOOTOTEXHUYECCKUMU
koMIuiekcamu» g 2025 roja npuéma.

1. IIEJIb U 3AJJAYM OCBOEHUSI IUCLHUILTAHBI (MOLY.JIsT)

Hean: | DopmupoBaHre KOMIETEHIINH B 00JIaCTH COBPEMEHHBIX JIEKTPOMEXAHNUECKUX CHCTEM PA3IMIHOTO
MPUMEHEHHUS BO BCEM X MHOT000pa3uu, NX 0COOEHHOCTEH, CTPYKTYP, JIEMEHTHOW M KOMITOHEHTHOH 0as3bl.

3amaum:

1.1 | @opmupoBaHne 3HAHHI B 00JIACTH COBPEMEHHBIX KOMIUIEKTHBIX IEKTPOMEXaHUIECKIX CHCTEM

1.2 | [IpunobpereHne ymeHUH MPOSKTHPOBAHUS M HABBIKOB IIPAKTHIECKOTO IPUMEHEHHS COBPEMEHHBIX KOMITIEKTHBIX
ANMEKTPONPHUBOIOB A 33734 POOOTOTEXHUKI

1.3 q)OpMI/I]I)OBaHI/IC HAaBBIKOB paGOTLI C COBPEMCHHBIMU KOMITJICKTHBIMHA HpeOﬁpaSOBaTeﬂ}IMI/I NEPEMEHHOI0 U
IIOCTOSAHHOI'O TOKOB JJIA 3aJ1a4 pO6OTOT€XHI/IKI/I

2. MECTO JUCIIMIIJIMHBI MOAYJIA) B CTPYKTYPE OBPA3OBATEJIbHOU INTPOI'PAMMBI

JucuumuinHa OTHOCUTCS K 4acTH, (OpMHUPYEMOil ydacTHUKaMu 00pa3oBaTeNbHBIX OTHOMEHUH, broka 1

2.1
JcuuIuimHbl (MOIy/TH) Y4eOHOTO TUTaHa.

2.2 | CBs3b ¢ NpeAIECTBYIOMINMH JUCIUIITIHHAME (MOLYJISIMH):

2.2.1 | HudpoBbie cucTeMbl aBTOMATU3AMH POOOTOTEXHUYECKUX U MEXATPOHHBIX KOMILJIEKCOB

2.2.2 | CucteMmsl yIpaBlIeHHs IEKTPOIPUBOIOB IEPEMEHHOTO TOKA B MEXaTPOHUKE U POOOTOTEXHHUKE

2.2.3 | CucteMsl ynpaBieHUs EKTPOIPUBOJOM

2.3 | Aucuuniauebl (Moayan), npaktuku u 'HA, 151 KOTOPbIX 0CBOEHUE TAHHOMN AU CUMIJIMHBI (MOAYJIs1)
He00X01MMO KAaK NpeJlIecTBylolee:

2.3.1 [ ludpoBsie cucTeMsl ypaBiaeHus podoTaMu

2.3.2 | HudpoBble cucTeMbl aBTOMATU3AIMH POOOTOTEXHUIECKUX U MEXATPOHHBIX KOMILJIEKCOB

2.3.3 | Cuctembl ynpaBieHUs SIEKTPONPUBOJIOB IEPEMEHHOTO TOKA B MEXaTPOHHUKE U pOOOTOTEXHUKE

3. IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA JUCHUTIJIMHBI (MOAYJIS)

ITK-2 : CnocobeH BEIOMpaTh cepuitHbIe i MPOSKTHPOBATH HOBBIC 0OBEKTHI ABTOMATH3AIMH M POOOTOTH3AIIH

[IK-2.2 : Brageet MeTonamu BbIOOpa U HaJlaJIKU CUCTEM AJIEKTPONIPUBOAA Ha 0a3e COBPEMEHHOT0 KOMILIEKTHOTO
ANIEKTPONPHUBO/IA; TPUMEHSET TUITOBBIC TEXHUUECKUE PEIICHUS M IPUMEPBI CXEM COBPEMEHHBIX AJICKTPOTIPUBOIOB JIJIS
3aa4 poOOTOTEXHUKU

B pe3yabTare ocBOeHUSI AUCHHUILIMHBI (MOAYJISA) 00y4alOIIUiACs J0KEH

3.1 |3uars:

3.1.1 | HOMEHKIIATypy CEpHIHO-BHITYCKAaCMBIX ICKTPOIIPHBOJIOB; METOIBI PacieTa M BEIOOpa COBPEMEHHBIX CHCTEM
JNEKTPOTIPHBO/IA; THIIOBBIC TEXHUYECKHE PEIICHUS U IIPAMEPBI CXeM COBPEMEHHBIX 3JIEKTPOIIPUBOIOB JUTA 3a1a4
POOOTOTEXHUKH;

3.1.2 | mpaBuna oOCIy>KUBaHUS CEPUITHO-BBIITYCKAEMBIX JIEKTPONPUBO/IOB, BKIIIOYAs! JIAHOBBIE OCMOTPBI U PEMOHTEHI B
IpoIIecCe IKCIUTyaTaluHy;

3.1.3 | MeTOIbI U TEXHUYECKUE CPENICTBA MOHTAXKa, PETYINPOBKU, UCIIBITAHUN U HAJIAJAKH 3JIEKTPOMEXAaHUUYECKUX CUCTEM
po6OTH3AIMH U 3IEKTPOIIPUBOIOB,;

3.2 | YmeTh:

3.2.1 | yMeThb UCIIONB30BATH IMTOYICHHYIO B pe3y/IbTaTe 00YUEHHs TEOPETUUECKYIO M MTPAKTHUECKYIO 0a3y TpH BEIOOpE
KOMILIEKTHOTO AIIEKTPONIPUBOAA IS 32124 POOOTOTEXHHUKH; IPOSKTUPOBATH THIIOBBIE CHUCTEMbI KOMILJIEKTHBIX
ANEKTPOIIPHBOIOB U UX 3JIEMCHTOB;

322 OCYHICCTBJIATH OKCILTyaTallUO U TCXHUYCCKOC 06CJ'Iy)KI/IBaHI/IC CepHﬁHO-BLIHYCKaeMBIX OJICKTPOIIPUBOIOB B
COOTBCTCTBHUU C I[eﬁCTByIOH.IPIMPI IIpaBUJIaMH,

3.2.3 | oCyIIECTBIIATh MOHTX, PETYAMPOBKY, UCIIBITAHMS, HAJIAJKY JJIEMEHTOB AJIEKTPOMEXaHUUECKUX CUCTEM
po6OTU3AIMH U 3IEKTPOIPUBOIOB,;

3.3 | Baragern:

3.3.1 | HaBBIKaMU BBIOOPA CEPUIHOTO 000PYAOBAaHUS U IPOSKTHPOBAHHUS HOBBIX 00BEKTOB YIIPABICHHS
JMEKTPOMEXAHHUECKUMH CUCTEMAaMU U AIEKTPOIIPUBOOB JUIA 3a1a4 POOOTOTEXHUKH;

3.3.2 | HaBBIKAMHM aHAJIM3a IMPOCKTHBIX pCH.IeHI/Iﬁ OJICKTPOMEXaHUYECKUX CUCTEM aBTOMATHU3alluX U DJICKTPOIIPHUBOAA,




3.3.3 | HaBBIKAMU HCTIOJIB30BAHHS COBPEMEHHBIX IIU(POBBIX MPHOOPOB B 0OIACTH MMEKTPOTEXHUKU H MPOrPaMMHOTO
obecrieueHus JUI1 MOHTaXa, PErYJIHPOBKH, UCIIBITAHMH, HAJIAJKU M CIAYHU B KCILTYaTaIlHIO IEKTPOMEXaHUICCKHX
cucTeM POOOTH3AINH H HIIEKTPOIIPHBOIOB;

3.3.4 [ cHoCOOHOCTBIO K MOHTAXY, PETyIHPOBKE, HCIBITAHHUAM, HAJIAIKE U cljadue B SKCIUIYaTalllIo AIEKTPOMEXaHHUESCKAX
cucTeM POOOTH3AIUH U HIEKTPOIIPHBOIOB.

4. OFBEM M CHUIIVIMHBI MOAYJIsl), BUAbBI IPOMEXKYTOYHOI'O KOHTPOJISA
4.1 Pacripegesienne 4acoB, OTBeAeHHBIX HA H3yYeHHe TUCHHUILINHBI 110 BUIaM 3aHATHI U ceMecTpam
Cemectp
(<Kypc>.<Cemectp 2(1.2)
Ha Kypce>) HWroro
Henens 16

Bun 3anaruit VI PII VI PIT
Jlexuun 32 32 32 32
JlabopaTopHsbie 32 32 32 32
KonrakrHas 7 7 7 7
pabota
(KOHCYNBTAAN U
KOHTPOJIb)
B tom uncne B 12 12 12 12
dbopme
MPaKT.IOATOTOBK
"
Uroro ayn. 64 64 64 64
KonrakrHas 71 71 71 71
pabora
Cam. pabora 118 118 118 118
Yace! Ha 27 27 27 27
KOHTPOJIb
Hroro 216 216 216 216

4.2. Buabl KOHTPOJIsSI

3K3aMeH 2 ceM.

4.3. Haruuyue KypcoBoro npoekra (padéorsl)

KypcoBoii mpoexT 2 cem.

5. CTPYKTYPA U COAEPKAHUE JUCIHUITJIMHBI (MOAYJIS)

_ E - E ? g HNHaukaTopbl
SE | &8 HaumenoBaHue pa3ziejioB H TeM g g pocruzenust | Jlureparypa
8 ] 3 = KOMIeTeHIHii
Pa3znen 1. Konuenuust KOMIJIeKTHOTO 3JIEKTPONPUBOAA.
Oco0enHocTH MOLIHBIX U MajioMomHbIX KIII
1.1 Jlex | KoHIenmus KOMIUIEKTHOTO 3JeKTponpuBoia, coctaB KOII. 2 4 T1IK-2.2 JI1.1 JI1.2
Konctpyxrusnsie ocobenHoctrn KOII. Oco6eHHOCTH MOIITHBIX U JI2.1 J12.3
manomomHbeix KOII. Ocobennoctu otpacneBsix KOII.
Ocobennoctu nocrpoenust KOII st MammmHoCTpoeHUS,
METaJUTypruu, TpaHCIIOpTa.
1.2 Cp | M3yueHue JIEKIMOHHOTO MaTeprala 2 10 [IK-2.2 JI1.1 JI1.2
JI2.1 J12.3
J3.1
Pa3znen 2. Cepun 3jieKTpHUYecKUX MalluH. /luarnocTuxka,
3al[ATA H MOHUTOPHUHT YJIEKTPOMEXaHHYECKHX CHCTEM




2.1

Jlex

Enunsle cepun anexTpuyeckux MamuH. CrenuaabHbe
INMEKTPUYECKHE MAIMHBI. DJIEKTPUUECKUE IBUTATENN
perynupyeMbix OI1. IlepcrneKTuBbl pa3BUTUS IEKTPOABUrATENEH.
CrerneHH 3alUTHI OT BHENTHKUX Bo3eHcTBHil. KOHCTpyKTHBHOE
HCTOJHEHHE o crioco0y MoHTaxa. CriocoObl OXJIakIeHHS
JNMEKTPUYECKHUX ABHUrareneil. CaMOBEHTUNINPYEMbIE ABUTATENH.
Jenomunarms. DHeprodGHeKTHBHOCTE MEKTPHIECKOTO IBUTATEII.
Anmaparypa 1 yCTpOHCTBa 3aIIUT B PEsICifHO-KOHTAKTOPHBIX
cxemax OI1. MHOroyHKIIMOHAIBHBIE YCTPOWCTBA 3aIUTHI. 3AIUTHI
TUPUCTOPHBIX D11 MOCTOAHHOIO TOKA. 3alUTa 3J1EKTPOABUraTENs.
3amuTe! CHIIOBOM 1ienH 1 nene ynpasuenus [TH. Opraanzanus
JIUarHOCTUKY U MOHMTOpUHra cocrosHus 1T4.

IK-2.2

JI1.1J12.3
J12.4 J12.6

22

Cp

I/I3y‘{6HI/Ie JICKIIMOHHOI'O MaTe€purajia

IK-2.2

JI1.1J12.3
J12.4 J12.6
J3.1

Pa3zpesn 3. YcrpoiicTBa INIABHOIO Iy CKA

3.1

Jlex

AHanu3 CyIIeCTBYIOIIUX PEIICHUH OrpaHUYeHHsI TyCKOBBIX TOKOB
nurarens. [Ipsmoit myck AJl. PeakTopHblii myck.
ABToTpanchopmatopHbIit myck. [Tyck ¢ mepekmrouenuem Y/D.
TupucTopHbIE peryasITOphl HanpsHkeHus. OyHKIHs OycTepa.
Croco65! octanoBku A/l ¢ momomsio YIIII. yHKINM 3aIIUTEL
VIIII. Perynsatopsl HanpsbkeHUs: 6€3 0OpaTHOMW CBS3H I10 TOKY, C
00paTHOMN CBS3BIO TI0 TOKY, PETYISITOPHI TOKA C 0OPaTHOH CBS3BIO,
PETYISITOPBI MOMEHTA C 00PATHOU CBSI3BIO IO TOKY. CXeMbI
BritoueHus YIIIT ¢ cereBbIM U 00X0JHBIM KOHTakTOpaMu. [lycka
Heckoabpkux asurareneit omaum YIIII. Iyck Al ¢ ¢pa3HbiM
poTtopoM. DHeprocOepekeHNe MTPH HUCIONBE30BAHIH YCTPOHCTB
IJIAaBHOTO ITycKa. Y CTPONCTBA IIABHOT'O IMYCKa U TOPMOKEHUS
Schneider electric. Beibop yctpoiicTsa.

IK-2.2

JI1.1 J12.2
2.3

3.2

Cp

W3ydeHune JEKIMOHHOI0 MaTepyaia 1 MoAroToBKa K Jab0paTopHbIM
pabotam

12

IK-2.2

JI1.1J12.2
JI2.3J13.1

3.3

JIa6

VYerpoiicTa maBHOTO Imycka Altistart 48 Schneider electric.

[K-2.2

JI1.1 J12.2
JI2.3J13.2

Pa3nen 4. OcHOBHbBIE TUIIBI IPeodpa3oBaTesieii 4acTOThI.
Ocobennoctu Bbioopa DIl nepemeHHOro Toka Ha Oa3ze
aCHHXPOHHOrO ABuUrarejs. BoicokoBoabTHbIE [TU.

4.1

Cp

V3yyeHue NeKIHOHHOTO MaTeprasa 1 MOAr0TOBKa K J1ab0paTopHbIM
paboTtam

16

[K-2.2

JI1.1 JI1.2
J12.3J13.1

4.2

Jlex

[MupoTtHO-uMIynscHas moxayisitus B [TH. TpeboBanus k [T4.
3agaun cucTeM ynpasieHHs coBpeMeHHbIX ITU. OCHOBHBIE THITBI
ITY. Br1i6op HomMuHaBHON MotiHOCTH [TY. Yuer Tpedyemoro
pabodero quana3oHa peryaupoBaHus ckopoctu. Heobxonumocts
obecrieueHns peKynepayuu SHepruy. Y4eT JIIHHbI CUIIOBOTO Kabems
IUTs TOAKIIoUeHust apurarens. Hamanka perynupyemoro OI1.
Hckaxenus B mutaromieit cetr. [IpoGnemsl, cBsI3aHHBIE €
KPaTKOBPEMEHHBIMH IIPEPHIBAHUAMHE TOKa B CUIOBBIX Iiemsax. CeTH ¢
H30IMPOBaHHON HelTpanblo. OrpaHuYeHHs] PEXKUMOB CO CTOPOHBI
nBuratens. T Harpy3ku MexaHu3Ma. JIpocceny U QUIBTPHI.
PexoMengyeMble cxeMBbl IOAKIIOYEHNS. BpIOop npocceneii u
¢bunbTpoB. COCOOBI TOPMOXKEHUS B deKTponpuBogax ¢ IT4.
TMopsmok neficTBHI NP BEIOOPE TOPMO3HOTO PE3UCTOPA.
I'pynnoBoe nuranue HHBEPTOPOB. MHOrOYpOBHEBBIIM HHBEPTOP.
Kackagnoe coenunenue naBeptopoB. IGCT: 3anupaeMslil THPHCTOD
CO BCTPOEHHBIM OJIOKOM YNpaBIeHUs. AHAIN3 CXEMHBIX PEIEHHUI
ABB. Tpanchopmaropnstii [TH. Biausaue IT4 Ha nuTaromniyro ceTs.
Ilepenanpsoxenus Ha Boixone AUH.

IK-2.2

JI1.1 1.2
J2.3

43

Jla6

AnmapatHasi 4acTh 4aCTOTHOTO npeodOpasosartens Unidrive-SP
¢upmer Control Technique. BBox B akcrutyatanuto IT4.

44)

IK-2.2

JI1.1 JI1.2
J12.3J13.2

44

JIa6

Iep.eriit 3amyck [TY Unidrive-SP. Pexxum aBTOHACTPOWKH.
HUcnonp3oBanue nanemn SM-Keypad Plus.

44)

IK-2.2

JI1.1 JI1.2
J12.3J13.2

4.5

Jlab

Iporpammuoe obecrieuenne CTSoft w CTScope. Hactpoiixa ITU
Unidrive-SP. Cpexnctsa ¢popmMupoBaHus 3aJaHUs HA CKOPOCTb.

IK-2.2

JI1.1 JI1.2
J12.3J13.2

Pazpgen S. [lapameTpupoBanue CTAaHAAPTHBIX QyHKIUIA
ynpasJieHusl. BBOA-BBIBOJ aHATOTOBBIX H JHCKPETHBIX
CUTHAJIOB. JIaTYUKH I10J105KEHUS].




5.1 | Jex |TIpouemypa ObicTpoit mapamerpusaiuu. JetanbHast 2 IK-2.2 JI1.1J12.3
napamerpuzanus. [lorenuumansueiil Bxoa. Tokosas netis. BeiBon
AHAJIOTOBEIX CUTHAJIOB. BBOA mucKpeTHBIX cHTHANOB. «CyX0i»

KOHTaKT. BBIBOJ TUCKPETHBIX CHTHANIOB. CXeMa ¢ OTKPBITHIM
KOJIJIEKTOpOM. BBOJI 4acTOTHI, Iepro/ia U CUET UMITYIbCOB.
DOTOIEKTPUIECKUE TATIYMKH OJ0KEHUS. IHKPEMEHTHBINH AaTUHK.
KonoBslit natunk. DneKTpOMarHUTHBIE JaTYUKU TOJIOKEHUS.
Pesonseep. aaykTocuH. OCHOBHBIE TApaMeTPHI JaTIUKOB
MIOJIOKEHHUSI.

5.2 Cp |M3yueHue JEKIIMOHHOTO MaTepHaja | MOAr0TOBKA K JJaO0paTOpHbIM 6 [K-2.2 JI1.1J12.3
pabortam J3.1

5.3 | Jlab |Hacrpoiika [T Unidrive-SP. MoTopr30BaHHbIi TOTEHIIMOMETP. 2(2) MK-2.2 JI1.1J12.3
[IpenycraHOBIEHHBIE CKOPOCTH, IPOTPAMMHOE 3a/1aHHE. J3.2
[NapameTprpoBanre HU(PPOBHIX U aHATIOTOBBIX BXOJOB M BBIXO/IOB.

5.4 | Jlab |TIpeo6Gpasosarens yactorel COMMANDER SK u ero 4 IK-2.2 JI1.1 J12.3
apaMeTprpoBaHue. Vcrons30BaHne MPOrpaMMHOTO 00eCTIeIeHIS J3.2
SYPTLITE mns ynpasnenus snexrponpusogom COMMANDER
SK

5.5 | Ja6 |Iludposoii npeodpaszoBarenb NocToOsHHOTO ToKka Mentor I1 u 2(2) [IK-2.2 JI1.1J12.3
nporpammHoe obecriedeane MENTOR SOFT J3.2
Paznen 6. Ceponpusoa. llarossiii J11.

6.1 | Jlex | TpeGoBanus k cepBOnpUBOTy. CpaBHHTEILHBIN aHAIH3 4 [K-2.2 JIT.1 JI1.2
XapaKTepHCTHK cepBoaBuratenei. CHHXpOHHBIE CEPBOIBUTATEINIH C 2.3
[IOCTOSIHHBIMU MarHUTaMH. ACUHXPOHHBIE CEPBOIBUTATEIIH.
laroserit neuratens. ['mopuausni 111/]. bunonspasie n
yuaunosnsapasie ][, Crioco6s! yrpasienus dasamu LT,

[TonHoImIaroBbIi, MOMYIIATOBBI U MUKPOILLIATOBBII pPEXXUMBI.
Mexanunueckue xapakrepuctuku LLJ[. Kpusas crapra. Jlpaiisep
LIJ. larossiii OI1.

6.2 Cp | M3yueHue JISKHIMOHHOTO MaTepralia U MOArOTOBKA K JIaAOOPAaTOPHBIM 14 IK-2.2 JI1.1 JI1.2
pabotam JI2.3 J13.1

6.3 | Jlab |TlapameTpupoBaHue KOHTpOILIEpa cepBoipeobpasoBarens Lenze 4 [K-2.2 JIL.1 JI1.2
9300 1t pabOTHI B pEKUME YIIPABICHUSI CKOPOCTHIO. JI2.3J13.2

6.4 | Jlab [3nakomcTBO ¢ mrarossiM DI1 Autonics. 2 [K-2.2 JIT.1 JI1.2

J12.3713.2

6.5 | J1a6 |Uccnenoanue ITY Unidrive-SP. Pexxum yrpaBiieHUss MOMEHTOM. 4 IK-2.2 JI1.1 J1.2
Pa6ora [TY B BeKTOpHOM pexuMe U pexxume cepso. . Padora T4 B J2.3J13.2
PEXUME NMO3ULUOHUPOBAHMUSL.

Paznen 7. Boi6op kommiiekTHbix JI1.

7.1 | Jlex |CpaBHuUTeNBHAs XapakTepucTuka cucteM D11 Beidop cuctemst 2 [IK-2.2 JI1.1 JI1.2
anexTpornpuBoaa. Kpurepun Beibopa. JI2.1 J12.3

7.2 Cp |H3yueHue JEKIIUOHHOTO MaTepHaa 4 [IK-2.2 JIT.1 JI1.2

JI2.1 J12.3
J3.1
Pazpnen 8. I[lepenarounbie ycTpoiicTBa 31€eKTPONPUBOI0B.
8.1 | Jlex | Mexanuueckas nepefada. TpeOoBaHUs K MEXaHHUSCKHM 2 [K-2.2 JIT.1J12.1
nepenadam. 3yodarsie MII, mpenMymiecTBa 1 HETOCTATKH.
Knaccudukanus 3yduatsix MIIL. Hunueaaprdeckue, KOHUIECKHUE,
BHUHTOBBIE, pECUHbBIE, YEPBAUHbIE, INIAHETAPHBIE, BOJTHOBBIE
nepenaydn. [1psmo3yoOsle u koco3yObie nepenadn. OpUKIOHHBIE
nepenaun. CaMOTOPMO3HBIE MEXaHUYECKHE Tepeaadn. MoTop-
BapuaTopbl, KuHemaTtnueckue cxembl BApHAaTOPOB.
8.2 Cp |H3yueHne JEKIUOHHOTO MaTepHaia 4 I1K-2.2 JI1.1J12.1
J3.1

Paznen 9. Motop peaykropbl u My Thl. MeXxaHOTPOHHbBIE
MO/IYJIM B CHCTeMAX YIpaBJieHUs] IBHKEHHEM.




9.1 | Jlex [ CoocHble HMIMHAPUYECKHE, TFIOCKUE LIMINHAPHYECKHE, IIHHPO- 2 2 IK-2.2 JI1.1J12.1
KOHHYECKHE, IUINH/PO-YEPBSIYHBIC, CITIUPOU/IHEIC, IIIaHETapHbIC
HHU3KOMIO()TOBBIE MOTOP-PeAYKTOPEL. DyHKIIMH MyDT. YIpyro-
KOMITCHCHPYIOIIE, CTAJIbHBIC JIAMETbHBIC KOMIICHCHUPYIOIIHE,
3y04aThle KOMIEHCUPYIOLIHE, BBICOKOTOUHbIE MY(THI, My(DTHI Ha
MOCTOSTHHBIX MarHUTaX, OTPaHUYUTEII MOMEHTA.
DNeKTPOIIIHICTH, MOTOP-KOJIeca, PUBOAHBIC MOJYIIH 3BEHBCB
MPOMBIIIICHHBIX MAHUITYIATOPOB, MOTOp-0apabaHbl, ABUTATEIH-
POJIKH, IBUTATEIU-LIMINHPHI.
9.2 Cp |H3yuyeHue JEKIIMOHHOTO MaTepHaa 2 4 [K-2.2 JIT.1J12.1
J3.1
Pazpen 10. KabGenn u nposoaa.
10.1 | Jlex |OGecmeueHne 3MEKTPOMArHUTHON coBMecTHMOCTH. Kitaccudnkanms 2 2 [1K-2.2 J1.1
IIPOBOJIOK, HCIOJIB3yeMBIX B cXxeMax. MaTtepHansl ¥ KOHCTPYKIHS
coBpeMeHHBIX kabeneit. Knaccugpukamnus no AWG. CkpyTtka
TIPOBOHUKOB. OTHOXWIBHBIE H MHOTOXKHIBHBIE TTPOBOIHUKH.
BuTas mapa: Bonpocs! moMexo3anuméHHoCTH. BHen s 060mo4Ka
W BHYTPEHHSISI U30JISILHSL.
10.2 [ Cp |H3yueHue JEKUUOHHOTO MaTepHaia 2 4 I1IK-2.2 JI1.1 J13.1
Paznen 11. BoinosiHeHHe KypcOBOTO POEKTA
11.1 | Cp |Pazgen 11. BeimonHeHne KypcoBOTo IIPOEKTa 2 36 [K-2.2 JIL.1 JI1.2
JI2.1 JI12.5
J3.3
Pa3znes 12. JlonosiHuTEIbHASI KOHTaKTHas padora
12.1 | KPKK | KoHcynbTanuu 1o TeMaM JUCHUILTHHBI 2 7 [K-2.2 JI1.1 JI1.2
J12.1 J12.2
J12.3 J12.4
JI2.5 J12.6
J3.1

IMpumeuanne: B cronbne "YacoB" B ckoOKax yka3aHbI 9ackl B (hopMe IPAKTHUECKOI MOATOTOBKH.

6. OPA3OBATEJIBHBIE TEXHOJIOI'MU

B xone o0y4eHns IpIMEHSIOTCS CIIeAyIoIne 00pa30BaTeIbHBIC TEXHOIOTHH:

6.1

Jlexnus

SIBNIsSIEeTCST OCHOBHBIM BHJIOM yqe6H1>1x SaHﬂTMﬁ, COCTaBJISICT OCHOBY TeopeaneCKoﬁ OJArOTOBKH
06yanOHII/IXCH. HeJ’II/I JICKIIMOHHBIX 3aHSATHI: JaTb CHUCTCMATU3UPOBAHHBIC HAYYHBIC 3HAHUSA I10
JAUCHUIUIMHE, AaKOCHTUPOBATb BHHMAaHUC Ha HanboIee CIIOXKHBIX BOoMpocax AUCHUIUINHBI;
CTUMYJIMPOBATh AKTHBHYIO IIO3HABATCIbHYHO JACATCIBbHOCTDL 06yqa}0m1/1xca, cI1oco0CTBOBAThH
(I)OpMI/IpOBaHI/I}O HX TBOPYCCKOT'O MBIIJICHUS.

6.2

JlabopaTtopHas
pabora

Bun ywyeOHOro 3aHATHSA, Ha KOTOPOM CTYJAGHT IOJ PYKOBOICTBOM IIPEHOAABATENs IOCIE
NPEeIBAPUTEILHOIO HM3YYCHHS COOTBETCTBYIOIICH METOJMKU JIMYHO IPOBOMUT HATYPHbBIC WU
MMUTALMOHHBIE OKCHEPUMEHTBl HJIM HCCICNOBAHUS C LENbI0 IPAKTHYECKOrO MOATBEPIKICHUS
OTHENBHBIX TEOPETUYSCKUX ITOJIOKCHUH ydeOHOH NMCHMIUIMHBI, NproOpeTaeT yMeHus padoTarh C
nmabopaTopHBIM 000pYZOBAaHHEM M H3MEPHUTEIBHBIMU TPHOOPaMHU.

6.3

Koncynpranus

SBnsercs omHOM W3 QopM pyKOBOACTBa y4eOHOH paboToil 0OyJaromMXCS W OKa3aHHSA UM
MOMOIIA B CaMOCTOSITEIbHOM HM3YYEHHH Marepualia AWCHMIUIMHBI, B JIMKBHIALWUH HMEIOIIUXCS
npo0esioB B 3HAHMAX, 33J0JDKEHHOCTEH 10 TEKYIIUM 3aHSATUSIM, B IOJIrOTOBKE NHCHMEHHBIX
pabot (mpoekroB). KoHCyabTaluss MPOBOIAATCS IPEogaBaTeeM, BEAYIIHUM 3aHITHS B y4eOHOM
TpyIIie, Hay4HbIM PYKOBOJMTEJIEM M MOXKET HOCHTh KaK WHIMBHUAYaIbHBIH, TaKk W TPYIIOBOU
xapakrep.

6.4

Kypcosoe
IIPOEKTUPOBAaHU
e

BrimosnHseTCS ¢ ENBI0  3aKpEIUICHUs, YIIyOneHus W OOOOIICHWS 3HAHWMA, MOJNYYCHHBIX
CTYIECHTAMU TpPU M3YYCHUHM JUCIMIUIMHBI (AUCHUIUIMH), W WX TMPUMEHCHHUS K PEIICHUIO
KOHKPETHOT'O CIIEUANBHOTO 3a/1aHusl. dopmupyer HaBbIKU CaMOCTOSITENILHOTO
PO ECCHOHATHFHOTO TBOPUYCCTBA.

6.5

CamocrosTens
Has pabota
00yJarOIIIXCsI

HanpaBnena Ha yrioyOneHue ¥ 3akpeluleHHE 3HAHMH, IOMYYEHHBIX Ha JIEKIUSIX M JPYrHX
3aHATUSX, BBIPAOOTKY HAaBBIKOB  CaMOCTOSITEIBHOIO  aKTUBHOTO  NPHOOPETEHHS  HOBBIX,
JIOTIOJTHUTENBHBIX 3HAHWH, MTOATOTOBKY K NMPEACTOSIINM yYEOHBIM 3aHSTHSIM M HMPOMEXYTOYHOMY
KOHTPOJIIO.

7. POHJ] OIEHOYHBIX CPEICTB

7.1. KOHTpO.]'Il)H])Ie BOIIPOCHI 1JId ITPOBEACHUA TEKYIIET0 KOHTPOJISA YCII€BAEMOCTH

Pasznen 1-5
1. HazoBuTe 6a30BYyI0 KOH(DUTYpAIMIO THIIOBOIO KOMILIEKTHOTO 3JIEKTPOIPHUBOIA.
2. [epeuncnute 0COOSHHOCTH PabOTHI KPAHOBOTO, CTAHOYHOT'O 3JICKTPONPUBOJIA, AIEKTPONIPHBOA, UCIIOIL3yEMOTO JIJIsI




METaLTyPTHYECKUX MEXaHU3MOB.

3. [losicuute HEOOXOAMMOCTh Pa3pabOTKH 0OBEKTHO-OPHEHTUPOBAHHBIX KOMIUICKTHBIX 3JIEKTPOIPHUBOIOB.

4. HazoBuTe rpaHWYHBIC MOIITHOCTH JBUTATENICH PA3INIHBIX THIIOB.

5. O6ocnyiiTe Bepxuuii peaen mourHocTr KOII, murtaromuxcst oT ogHO(a3HO LemnH.

6. ITosicHuTe HEOOXOAUMOCTD HCIOIBb30BAHUS CHELUATIBHON CEpHUHU NMEKTPUUYECKUX MAIIUH B METAJLTyprHHd, Ha TPAHCIOPTE.
7. O6ocHyliTe HEOOXOJMMOCTh IPUMEHEHHS IBUTATENEH ClIeNNanbHON CepUU ISl KPAHOBBIX MEXaHM3MOB B Pa3JIMYHbIX
OTpPACIIAX IPOMBIIIICHHOCTH.

8. HazoBuTE OCHOBHBIEC OTJIMUUS ABUTraTeNeH, IpeAHA3HAUCHHBIX I YACTOTHOTO PErYIHPOBAHMUS, OT IBUTaTeNeil eAnHOI
CEpHH.

9. ITosicHUTE HEOOXOAMMOCTD ICHOMHHAIINH JBUTATENCH IS YaCTOTHO-perynupyemoro JI1.

10. Kakue mapaMeTpsl SIEKTPUIECKO MAITUHBI BEIHOCAT Ha MIMUIBANUK JBUTATEN?

11. Kakue ciocoObl 3aIUThI OT aBapUHHBIX TOKOB MPUMEHSIOTCS B COBpeMeHHbIX [1H?

12. Tlepeuncante OCHOBHBIE 3aUTHBIC (QyHKIMH [TH.

13. Yem oTIIHUAIOTCS ANIEKTPOHHBIE CPEICTBA 3AIIUTHI (OT aBAPHUHHBIX TOKOB) OT 3IEKTPHUSCKUX?

14. INosicHuTe NpHUHIHI pabOTHI 3aLIUTH HA 0a3e TEPMUCTOpA.

15. B uem npenMyIecTBa IpUMEHEHHS] MHTEIEKTYalIbHbBIX CUJIOBBIX MOJY-1ei?

16. O6ocHyliTe HEOOXOIMMOCTH OTPAHHICHUS ITYCKOBBIX TOKOB AJl.

17. Iosicante npuHImI padbots! GpyHkmu Oycrepa B VIIIT.

18. [Ipoananu3upyite cnocoOsl opranuzauuu Topmoxenus B YIIIT.

19. IosicauTe BO3MOXHOCTH paboThl cucteMbl TTTU-AJl mpu padote D]I B reHepaTOpHOM pEKUME.

20. HazoBwure obmactn npumenenns HITY.

21. IIpoananu3upyiTe BO3MOXKHOCTh PaOOTEI COBpeMeHHBIX ITU B UeThIpex-KBaAPAaHTHOM PEXUME.

22. Kakue TpeOoBaHMs MPEABIBISIOT K CHIIOBBIM KiltouaM, npuMensieMbiM it LIIMM momynsiin?

23. O0ocHyliTe pacIIpOCTPaHESHHOCTH ABYX3BEHHBIX [1U ¢ aBTOHOMHBIM HHBEPTOPOM HAIPSHKEHHS.

24. O6ocHy#Te HEOOXOAMMOCTh YUeTa MAaKCUMAIBHOM JITUHBI Kabeinst Mexxay [TU u nuratenem.

25.Ha30BuTe TUIIOBBIC 3HAYESHHUS TIEPETPY30YHOI ClTOCOOHOCTH MpeoOpa3oBaTes YaCTOTHI.

26. TTouemy aBTOHacTpoiika B [TH He Bcerma MokeT 00ecrieunTh KauecTBO padoThl D11 B TUHAMUYECKUX PEeKUMaX?
27. JlaiiTe peKOMEHAAINH 110 BEIOOPY 3aKOHA YaCTHOTO PETYIUPOBAHMS IS PA3TMIHBIX THIIOBBIX MEXaHU3MOB.

28. MO>XHO JTH BKITFOUATh NMapaiiedbHO HECKOIBKO TOPMO3HBIX MoIyneit? OG0CHYHTe OTBET.

29. Ha3oBuTe OTIMYUSA TOPMO3HBIX CONPOTUBIEHUN OT TOPMO3HBIX MOAYIEH.

30. Kak cBszana gacrora LIIUM ¢ momycTrmoit [utnHOM kabesst Mex Iy asurateneM u [14?

31. KakimM 06pa3oM ocyIIecTBIsIeTcss KOMIIEHCAIMS eMKOCTHBIX TOKOB B JUTHHHBIX JTMHUAX (Mexay T4 u AJT)?

32. TlosicHuTe HEOOXOIUMOCTh aHATU3a TOPMO3HBIX pexxumoB B ITH ¢ ANTH.

33. [TosicHUTE METOAMKY pacdeTa TOPMO3HOTO CONPOTUBIIEHHS B 3BEHE NMOCTOSTHHOTO ToKa ITY.

34. Ha3zoBuTe MOTEHITNATIBHBIE 00TaCTH PalOHAIBHOTO IPUMEHEHN MOIy-Jei pexynepanuu B [T4.

35. VkaxuTe OCHOBHBIC OTJIMYUS B CXEMHBIX PEHICHHSX B BBICOKOBONBTHBIX ITH.

36. Kakue orpaHudeHus HaKJIaJbIBAIOTCS P UCIIONB30BaHUH TTOBBINIAIONIETO TpaHchopmatopa Mexay T4 u AJ1?
37. TlpoaHaTM3UpyHTEe BO3SMOXKHOCTH pA0OTH OCHOBHBIX THITIOB CHIIOBBIX KITFOUEH JJIs1 BRICOKOBOJIBTHBIX [1Y.

38. IIpoananu3supyiite BausHue 114 Ha NUTAOLIYIO CETh.

39. IlepeuncnuTe OCHOBHBIC TTapaMeTpPhl JBUTATeNs, KOTOphIe 0053aTeIbHO HEOOXOAMMO «COTTIACOBBIBATHY C MapaMeTpamMu
o ymonyanuio B [T4.

40. INosicauTe QYHKINH «KUHETHYECKOe Oy(hepupoBaHuey, «TeMIepaTypHas aganrtanus» B [T4.

41. Ob6ocHyiiTe HeOOXOAUMOCTD HACHTH(hUKanuy napameTpoB D] mpu padote ITY B BEKTOPHOM peKHME.

42. IlosicHUTE IOCTOMHCTBA Nepead HHPOPMAIMH C TOMOIIBIO TOKOBOH IETIIH.

43. HazoBuTte xapaxrepHyto paspsaHocts AL u LAIL, ucnons3yemsix B IT4.

44. TloscauTe NPUHIUI PaOOTH PE30IbBEPA.

45. O6ocHyiiTe HEOOXOJUMOCTh IPUMEHEHUs KoAa ['pest A1 MHKPEeMEHTHBIX TaTYUKOB.

Paznen 6-10

1. ITo xakuM KpuTepusaM maroBslit OI1 OTHOCAT K KaTeTOpHH CepBO?

2. Kakoif Tun cepojBuUrartens cieayeT peKOMEeHA0BaTh Il pabOTHI ¢ Harpy3KaMu, 00J1aJal0IUMU BBICOKMM MOMEHTOM
HMHEPIUH.

3. [Mouemy kouctpykuust CAIIM Bcerna BKIItOYaeT B ce0sl JATYHK MTOJTIOKESHUS?

4. Bynet mu pa6ortars CAIIM, nmoakiIroueHHbIH HENOCPEICTBEHHO K MPOMBILIUIEHHOH ceTn? OO0CHYHTE OTBET.

5. HazoBuTte npeumyinecTa 6e3penykroproro OI1.

6. [IpuBeauTe MpeuMyIIecTBa CUCTeMBI -/ 1 001acTH ee «YCTOSIBIIETOCS) TIPUMEHEHWSL.

7. Ilpeanoxute paruoHansHyro cucteMy D11 aist MexaHn3Ma MOIMHOCTHIO cBblne 10MBT ¢ pa3nu4HbIME BapHaHTaMHU
Harpy3ok Ha Baly.

8. Ilpeanoxure panuoHanbHyto cucteMy O1I ¢ HepaBHOMEPHOMN WM MTyJIbCUPYIOLIEH HArpy3KOH.

9. Ilpennoxure anpTepHATUBY «MaxoBUYHOro» OIT.

10. Ilepeurcnure OCHOBHBIE TPEOOBAHUS K MEXaHUYECKUM IIepeadam.

11. HazoBute nepenadu ¢ caMbIM OOJIBIIMM NIEPEJATOYHBIM YHCIIOM B OJIHY CTYICHb.

12. Kaxkof#t TiII iepeayun parfioHaieH Ui Iepefadn IBIKSHHS OT BEIYyIIEro K BeIOMOMY BaJIOB ITPH 3HAYUTEITHHOM
PaCCTOSIHUHN MEXITy HUMH?

13. Ha3oBuTe camble pacpoCTpaHEHHbIE CAMOTOPMO3HBIE Mepeaul ¢ 0ObIION peayKIueH.

14. TIpoBetuTe CpaBHUTENBHBIN aHATIH3 CIIOCOOOB PEryIHPOBAHU CKOPOCTH € TIOMOIIBIO Bapuaropa u cuctemsl [TH-AJL.
15. ObocHyliTe parIOHATBHOCTD UCIIOIB30BAHUSI MOTOP-PEAYKTOPA.

16. Kakoii Tunn MoTop-peaykropa crocoOeH nepeaars HauOOoIbIINA KPYTAIIMA MOMEHT?




17. ObocHyiiTe pallOHATBHOCTD UCIOIb30BAHUS MEXaTPOHHBIX MOYICH.

18. Kakue TunbI H30JS1MU PEKOMEHIYETCs] UCTIONIBb30BaTh Al KaOenel, NpoKIagbIBaeMbIX Ha OTKPBITOM BO3yXxe?
19. HazoBuTE JOCTOMHCTBA M HEJOCTATKH OTHOKMIIEHBIX 1 MHOTOXKFIIBHBIX ITPOBOIHUKOB.

20. Kakim 06pa3oM penraroT mpobeMy HOMEX03aIUICHHOCTH IPH Hepefadi HHGpOpMauy M0 IPOBOJHUKAM?

7.2. KOHTpOJ'[LHLIe BOIIPOCHI JIsl TPOBEACHUA l'[pOMe)KyTO‘-IHOfl arTeCTallii 110 UTOraM OCBOCHUS TUCHUIIJIMHBI

1. HazoBHTE OCHOBHBIE JOCTOMHCTBA U HEAOCTATKU BEICOKOBOJIBTHBIX YaCTOTHO-ympasisieMslx JI1. Kakue cxemHbIe
peLIeHNs] UCTIONB3YIOTCS B TAKUX cucTeMax? UeM OHU MPUHIUIHANBHO OTIMYAIOTCS OT HU3KOBONBTHBIX [THU?

2. O6ocHyHTEe BEPXHIOIO 110 MOIHOCTH T'PaHMILy IPUMEHEHUSI IpeoOpa3oBaTeIeil YacTOThI, MUTAIOIIUXCS OT OXHO(A3HOH
Ienmu.

3. IIpoananu3upyiite BO3MOXKHOCTb IPIMEHEHUS €ANHOI CepUH AIEKTPUUECKUX MAIH B MeTalyprun. Ha xakux
METaJUTyprHYECKUX MEXaHU3MaX MOXKHO MPUMe-HUTh TAKUE MAIIMHBI U ToYeMy?

4. IlpoaHanm3upyiTe CIIOCOOB! OXJTAXKICHNS JMEKTPHICCKUX MAIINH [IPH WX paboTe Ha TPaHCIIOPTE U ¢ y4eToM ux IP
ucnonHeHns Ha npuMepe D11 TpamBas.

5. O0ocHy#iTe HEOOXOJUMOCTb IPUMEHEHUS CIIELHATIBHON CepPUH IEKTPUUYECKUX MAIIWH Ha TPAHCIIOPTE.

6. Ha xaxue hakTopsl 1 mapamMeTpsl He0OX0MMO 00pamaTh BHUMAHHE IIPHU 3a-MCHE BBIIIEAIIETO U3 CTPOS IBUTIATEIIS.

7. ObocHylTe HEOOXOIMMOCTh IPUMEHEHHNS CIIENNATBFHON CEPHH IEKTPHUECKUX MAIIHH B METaJLTyPTHH.

8. Kakue Meps! MOXKHO IPUMEHUTH IJISL 3aIIUTHI OT aBapPUIHBIX CUTYaIHil SIEKTPOABUTATENS, YIIPABIIEMOr0 OT
COBPEMEHHOT0 npeobpazoBarens?

9. IlpoaHanu3upyiiTe TUITE 3aIIUT B TPe0Opa30BaTEIIX YaCTOTEL.

10. Ipennoxure cxemy YIIII, obecrieanBaronIyro peBepc MEeKTPOABUTATEIS.

11. O6ocHyiiTe HEOOXOAUMOCTH OpaHUYEHHUS ITYCKOBBIX TOKOB JABUrartens. Kakue BapuaHThl OrpaHUYECHUS] TOKOB BaM
n3BecTHbl. CpaBHHTE BCe N3BECTHBIE Bam BapuaHThI.

12. IIpoaHanu3upyiTe THUIIHI 3aIIUT B PEBEPCUBHBIX THPHUCTOPHBIX MPe00pa30oBaTeNsIX MOCTOSHHOTO TOKA.

13. IIpoananu3upyiiTe OCHOBHbIE (IPUHIUIHANIBHBIC) OTIMYUS €ANHON U CIICIUAIBHOM CepUH AIEKTPUUECKUX MAIIHH?
14. TIpoBeanTe cpaBHUTENBHBIN aHaN3 pa3auuHbIX THNOB YIIII: 1) ¢ THpucTOpamu B 1BYX (azax, 2) ¢ THAPUCTOPAMH B TPEX
(azax u nataukom Toka; 3) YIIII, obecrieunBaronyii OrpaHUIECHIEe MOMEHTA.

15. Ber Breapsere [T s D11 xonseiteproit muanu. o mogepau3anuu CYOII storo koHBeliepa Osuta pasomkayToil. Ha
Kakue GpakTopsl HeOOX0AUMO 00paTUTH BHUMaHue Ipu BeiOope ITH. Kakue 1ocTonHCTBA M HEAOCTATKU OyAeT UMETh HOBas
CVYOII?

16. DnexTpoMexaHUK MpH Hanaake HoBoro [TY Hacoca yCTaHOBHII 3aKOH YacTOTHOTO yrpasieHus U/f=const. Kakum
00pa3oM 3TOT (aKT MOBIUIET Ha JanbHeiinryro paboty D117

17. Bam HeoOXx01uMO BBIOpaTh peobpazoBaTesb i YIIIT s HACOCHOM CTaHIMH, COCTOSIIEH U3 TpeX HacocoB. CKOJIBKO
IT4 nmm VIIIT BeI BEIOepuTe? UeMm Oynmete pykoBoacTBoBaThes? OOocHyifTe oTBeT. [IpuBeanTe cxemy.

18. IIpoananm3upyiiTe BIUSHNC JHANa30HA PETyIHPOBAHUS CKOPOCTH U M3Me-HEHUS HaTPy3KH Ha BeIOOp Tuma IT4?

19. IIpoBeaute cpaBHUTENBHBIN aHanu3 AByX cucteM B DI tpomneiibyca: 1) ITH ¢ Topmo3HbIM pezuctopom; 2) ITH ¢
MOJyJIEM PEKYTIEPALIH.

20. Bam HeoOX0oaMMO BEIOPATh YaCTOTHEIH ITpeoOpa3oBaTeNs Ui MEXaHN3Ma IIepeMenieHns KpaHa (Tenexkn). C Kakum
3aKOHOM yrpaBieHus Brl BeiOepute 1T — BeKTOpHBIM M CKaNsApHBIM? OOOCHYHTE OTBET.

21. DnekTpoMexaHMK Ipyu Hanake HoBoro [T4 MexaHu3Ma nogabeMa yCTaHOBHII 3aKOH 4acTOTHOTO ynpasieHus U/f2=const
(xBagpatruHsit). Kaknm 00pazoM 3TOT (hakT moBnmsieT Ha nanpHeiryto padoty 3I1? ObocHyiiTe OTBeT.

22. IlpoBenute cpaBHUTENbHBIH aHamH3 [TH ¢ TOUKH 3peHUst BO3MOXKHOCTH HX PAOOTHI B UCTHIPEXKBAAPAHTHOM PEXKHME.
23. Bol ycranoBunu ogus YIIIT ans nByxnsurarensHoro JI1 konseitepa. Kakue napametprl YIIIT BaxkHBI IPpH HaCTpOKe
€r0 CHCTEMBI YIPABIIEHUS U 3aIUTHI.

24. Bam HeoOxoanmo BeIOpaTh ITH s Mexann3Ma mogpema kpaHa. C KakuM 3aKOHOM yripaBieHus Brr Beioepute IT4 —
BEKTOPHBIM HIIH CKAJISIPHBIM?

25. Kakyro QyHKIIHIO BBITIOJIHSIOT 3JIEMEHThI, KOTOpPbIe yCcTaHaBIMBaAIOT Mex 1y [1U u nuraroieit cethro? Jlaite cBOM
PEKOMEH/IAINH 110 BEIOOPY 3THX JIEMEHTOB.

26. Kaxkue cBoiicTBa M XapaKTEpUCTHKH AUCKPETHBIX M AHATOTOBBIX BXOJOB OKA3bIBAIOT BIMSHUE HA CTATHIECKYIO U
JTUHAMUYECKYI0 TOYHOCTh cUrHanoB? Toke A7l BBIXOIOB?

27. IlpoBeanTe CpaBHUTENBHBIN aHAIM3 aHAJIOTOBBIX M UMITYJIbCHBIX JATYMKOB CKOPOCTH (TIOJI0XKEHHS)?

28. [IpoBeanTe CpaBHATEIBHBII aHATN3 IBYX CIIOCOOOB PETYINPOBAHUS CKOPOCTH: ¢ moMombio [TY 1 ¢ moMomniso MoTop-
BapuaTopa.

29. O6ocHylTe HEOOXOIMMOCTB rajbBAaHWYECKON (OTEHIMANBHOM) Pa3BA3KH 3JIEKTPUUYECKUX CHIIOBBIX IIENeH U Lenei
ympasieHus. Kakne n3 H3BeCTHBIX BaM JaTINKOB, H3MEPSIONINX JIEKTPHUCCKUE BEIMINHBI, 00€CIICYNBAIOT TAKYIO
Pa3BsI3Ky, a Kakue TPeOyIOT TOMOTHUTENEHBIX Mep IS ee obecrieueHns?

30. Ha3oBute 001acTh MpUMEHEHHs CEPBOIPUBOA UCXOS U3 €ro XapakTepucTuk. [IpoBequTe cpaBHUTEIBHBINA aHAIN3
cepBonpuBoaa Ha 6aze CJIIIM, ATIT, ITY-A/I.

31. ITo xakuM MpHU3HAKAM IIaroBBIH IIPUBOJ MOKHO OTHECTH K CEPBOIPHBOAM, a 10 KakuM — HeT? OOOCHYHTE OTBET.

32. IIpoBeauTe CpaBHUTENBHBIN aHAIM3 3yOUaThIX U (PPUKIIMOHHBIX MEXaHUYIECKHUX Iepeaad.

33. O6ocHy#Te HEOOXOAMMOCTD HCITOJIL30BAHNS MEXaHOTPOHHBIX MoTyiiel B cuctemax OI1.

7.3. TemaTuka NUCbMEHHBIX PadoOT

B Tedenne cemecTpa npeaycMOTPEHO BBITOTHEHHE KYPCOBOTO IIPOEKTA MO AUCLUILIHHE.

Temarnka KypcoBOTro HpOEKTa CBsI3aHA C PACYETOM MOITHOCTH M BEIOOPOM ITpeoOpa3oBaTelist 4aCTOTH PEKOMEHIYEMOTO
MPOM3BOIUTEIS; BEIOOPOM KOMMYTAI[OHHON ¥ 3aIIUTHOH aIapaTypsl; COCTaBICHUEM cXeMbl ynpasienus [T4-Al ous
JNIEKTPONPHBOIA MEXaHU3MA.

KypcoBoii mpoekT OpreHTHPOBAH Ha OCBELICHHE U Pa3pabOTKy ClIEAYIOIIUX BOIPOCOB:

1) pacuer moutHOCTH U BEIOOD ITY;




2) pacueT SHepPruH TOPMOXKEHHS, BEIOOP TOPMO3HOTO pe3UCTOpa (MOIYIS peKynepanun);

3) BBIOOp JaTYMKa 0OPATHOM CBSI3H IO MOJIOKECHHIO;

4) BBIOOp KOMMYTAIMOHHOM U 3aIlIUTHON ammaparypel;

5) pacuer u BBIOOp Apoccernelt u GUIBTPOB,;

6) pacdeT 1 BEIOOP CHUIIOBOTO Kabers;

7) cocraBnieHue U onrcanue cxeMol yrpasienus [TU-AJl.

Bce TexHH9eckue pemeHns, IpUMeHseMbIe B KyPCOBOM IIPOEKTE, TOJDKHBI MPHHIMATHCS HA OCHOBE aHAJIN3a COBPEMEHHON
TEeXHUYIECKON JTUTEPaTyphl U C UCIOIb30BAaHUEM COBPEMEHHOI IEMEHTHOH 0a3bl.

O6beM KypcoBoil paboTel — He Gosnee 40 cTpaHuI] COPOLIIOPOBAHHBIX PYKOIIMCHOIO MIIM MALIMHOMKUCHOTO TeKeTa. CTyneHT
00s13aH 0()opMHUTH PabOTy B COOTBETCTBHH C YCTAaHOBJICHHBIMH TPEOOBaHHUSIMH.

7.4. Kputepum oueHnBaHUS

Texymuit KOHTPOJIH 3HAHMIT 00YJAIOIIETOCs OCYIIECTBIIETCS O Pe3yIbTaTaM BEITOJHEHHS U 3aIIUTHI 1a00paTOPHBIX padoT
U TEKYIIUX OIPOCOB HA JICKIUAX. 3aluTa 1ab0paTOpHBIX pabOT MPOBOANTCS B BUAE cobeceoBaHMs. BrimonHeHHEe Bcex
J1a00paTOPHBIX PadOT U KOHTPOJIBHBIX 3aaHUH, IPEIYCMOTPEHHBIX paboyuei MPOrpaMMoil UCIUIIMHBIL, SIBISIETCS
00s13aTENBHBIM.

Heob6xoanmoe ycimoBre T TOITycKa K 3K3aMEHY: BBIITOJHEHHE, IPEJOCTABICHHE U 3aIIITa OTYETOB 110 BCEM JTa00PaTOPHBIM
paboTaM, IpeayCMOTPEHHBIM paboyeil MporpaMMON AUCIIUTLIHHEL.

ITo pe3ynpTaTam sK3aMeHa 00y4aroneMycsi BEICTABIISIOTCS CICAYIOIIE OLIEHKH:

«OTINYHOY - 00YJArONIHICS B TIOITHOM 00BEME 3HAST MaTepHall, TPaMOTHO U IT0 CYIIECTBY H3JIaraeT ero, He JIOITycKast
CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC; 0€30MMO0IHO HAXOIUT PEIICHNUS 3aJaHUH, IIPETyCMOTPEHHBIX
HPOrpaMMoi 00yUeHUsI; YCIIEIITHO BBIMOIHUI ITPEyCMOTPEHHbIE IPOrpaMMOii 00ydeHHs 3a1aHHs;

«Xopouro» - 00yJaroImHUics XOpOIIOo 3HaeT MaTepHal, IPaMOTHO ¥ O CYIIECTBY H3JIaraeT ero, JOMycKas HeKOTOpbIe
HETOYHOCTH B OTBETE Ha BONIPOC; YBEPEHHO HAXOAUT PEIICHHS 3alaHN, IPeTyCMOTPEHHBIX IIPOTpaMMOii 00ydeHHs;
YCHEIIHO BBIMOJIHIII IPEYCMOTPEHHBIE IIPOTPaMMOil 00ydeHH s 3aJaHNS;

«Y 1OBJICTBOPUTENBHOY - 00YJarOLINIiCsl TIOBEPXHOCTHO 3HAET MaTepual OCHOBHBIX Pa3/iesioB U TeM Y4eOHON JTUCLMILIHHBI,
JIOITyCKaeT HETOYHOCTH B OTBETE Ha BOIIPOC; 3aTPYAHSICTCS ¢ HaXOXKICHUEM PEIIeHHS HEKOTOPBIX 3a1aHHH,
MpeyCMOTPEHHBIX IIPOTPaMMOii 00ydeHHs; TPeyCMOTPEHHBIE IIPOTPaMMOii 00ydeHHs 3aJaHNs BBITOITHEHEI C
HETOYHOCTSIMU;

«HeynosnerBopuTenbHO» - 00y4atoIUiics HE 3HACT 3HAUMTEIBHOI YacTH MaTepraa, JIOIMyCKaeT CyLIeCTBEHHbIE OIIMOKH B
OTBETaX Ha BOMPOCHL; HE YMEEeT HAXOAUTH PEIIeHNs OOJIBITMHCTBA TPEIYCMOTPEHHBIX IPOrpaMMOi 00yJIeHHs 3a1aHul; He
BCE 3aaHU, IPEYCMOTPEHHBIE IPOTPAMMOil 00yUCHHS, BBIITOTHEHH! YIOBICTBOPUTEIHHO.

OO0yuaromuiics BBIMOJIHSET KypPCOBOH IPOEKT B COOTBETCTBHH C YTBEPKICHHBIM KaJCHIapHBIM YIeOHBIM IpahKOM.
OreHKa MOXeT OBITh CHIDKEHA 32 HECOOIOICHNE YCTAHOBIEHHOTO CPOKA BBITIOJIHEHHUS KypCOBOTO IIPOEKTA.

ITo pe3ympTaTaMm 3aIIUTHI KYpCOBOTO MPOEKTa 00YJArOMIEMYCs BEICTABIISIOTCS CIICAYIOIINE OLCHKU:

«OTIn4HOY - 00y4JaroNIMiics BBITOIHUI KypCOBOM POEKT MOJIHOCTHIO B COOTBETCTBHH € 33JJaHUEM, OIIMOKHM 1 HETOUHOCTH
HE BBISIBJICHBL; IPU 3aILUTE KypCOBOIO IIPOEKTa IEMOHCTPUPYET BBICOKYIO TEOPETUUECKYIO IIOATOTOBKY; YCIEIIHO
CIIPABIISETCS C PELICHHEM 3a/1ad, IPETyCMOTPEHHBIX IIPOrPaMMOi yIeOHOH ANCIIUILTHHEL,

«XopoIoy - o0yJaromuiics BBIIONHII KypcOBOH IMTPOEKT ¢ HE3HAUUTEIbHBIMH OMINOKaMH U HETOUHOCTSIMHU; IIPH 3aIluTe
KypCOBOT'0 IIPOEKTa AEMOHCTPUPYET XOPOILIYI0 TEOPETUIECKYIO MOATOTOBKY; XOPOILO CIIPABIIETCA C PELICHHEM 3aay,
MPeTyCMOTPEHHBIX IIPOrPaMMOil yIeOHOH ANCIIUTUTHHEL,

«Y IOBICTBOPHUTEIBHOY - O0YUIAIOMINICS BBIOIHUII KYPCOBOH ITPOEKT C CYIIECTBEHHBIMHU OIMOKAMMU; IIPH 3aIUTE
KypCOBOT'0 IIPOEKTa AIEMOHCTPUPYET CIa0yr0 TEOPETUUECKYIO HOATOTOBKY; IIPU PELIEHUH 3a/1a4, IPEeJyCMOTPEHHBIX
HpOrpaMMoi y4eOHOH JUCIUIUIMHBI, JI0ITYCKAaeT HETOYHOCTH, CYIIECTBEHHbIE OIIHOKH;

«HeynoBneTBOpUTETEHOY - 00yJaIOIIMIiCs HE BBITIOJIHIII KypCOBOH IPOEKT B COOTBETCTBHH C 33/IaHUEM; HE BIajceT
TEOPEeTUIECKIMHU 3HAHUAMHU 10 H3y4aeMoi TUCIUIINHE; HE0OX0AUMBIE MPAaKTUIECKHe KOMIIETCHIINN He c(hOPMHUPOBAHBL.

8. YYEBHO-METOAUYECKOE 1 TH®OOPMAIIMOHHOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOY JIS)

8.1. Pexomenayemasi iureparypa

JI3.1 |Po3skapsika I1.U. Metoauyeckue yka3zaHus K CAMOCTOSITENbHOM paboTe MpH U3y4eHUH TUCUUIUINHBL "KOoMIIIeKTHBIH
MEKTPONPHUBOA" [DICKTPOHHBIN pecypc] [DNEeKTpOHHBIA pecypc]:aiis 00yJaromuXcs M0 HAIPaBICHHUIO TOTOTOBKH
13.04.02 "DnexrposnepreTrka u dnektporexauka'. - JJonenk: TOYBIIO "JOHHTVY", 2020. - 1 ¢aiin — Pexum
Joctyna: http://ed.donntu.ru/books/21/m6061.pdf

JI3.2 | Poskapsika I1.M. MeToguyeckue yka3zaHus K BBITOJHEHHUIO JIAOOPATOPHBIX paboT o aucuuiuinHe "KoMIuIeKTHbIH
AIEKTpONIpUBON" [DIEKTPOHHBIN pecypc] [DNeKTpOoHHBIN pecypc]: st 00ydaromuXcs Mo HAIIPaBJICHUIO MTOATOTOBKU
13.04.02 "DnexrposHepreTrka u dnektporexauka'. - JJonenk: TOYBIIO "JOHHTVY", 2020. - 1 ¢aiin — Pexxum
noctyma: http://ed.donntu.ru/books/21/m6062.pdf

JI3.3 | Poskapsika I1.. MeToaudeckue yka3zaHus K BBITOJTHEHUIO KYpCOBOTO MPOEKTa Mo AucHUILTuHe "KoMIuiekTHbII
AMEKTPONIPUBON" [DIEKTPOHHBIN pecypc] [DNeKTpOHHBIN pecypc]: st 00ydaromuXcs Mo HAIIPaBJICHUIO MTOATOTOBKU
13.04.02 "DnexrposnHepreTrka u dnektporexauka'. - Jlonenk: TOYBIIO "JJOHHTVY", 2020. - 1 ¢aitn — Pexxum
noctyma: http://ed.donntu.ru/books/21/m6063.pdf

JI1.1 [Bacunses, b. }O. DnexrpornpuBos. DHepreTuka eKTPONpHUBoa [ DIeKTPOHHBIN pecypc]:yueOHuK. - MockBa:
COJIOH-ITPECC, 2016. - 270 c. — Pexxum moctyma: https://www.iprbookshop.ru/90425.html




2.1

Emensanos, A. I1., Bepmunaus, B. 1., Kossapyk, A. E. DnexrponpuBoa ManivH 1 000pyaoBaHus [ DIeKTPOHHBIH
pecypc]:yaebHoe mocooue. - Cankt-ITerepOypr: Cankr-IletepOyprekuii ropHbiii yauBepcutet, 2017, - 300 ¢. —
Pexxum ngoctyma: https://www.iprbookshop.ru/78137.html

2.2

KuneBuos, A. B. beckonTakTHbBIE YCTpOHCTBA ITyCKa M TOPMOXKEHHUS AIIEKTPOABUTATENEH [ DIeKTPOHHBII
pecypc]:yue6HOE mocobue. - Mocksa: Mudpa-Umxenepus, 2018. - 188 c. — Pexxum gocryma:
https://www.iprbookshop.ru/78253.html

J12.3

CemenoB, b. 0. CunoBast a5ekTpoHHKa: podeccuoHabHbIE pelieH s [ DNeKTpOoHHbIH pecypc]:. - MockBa:
COJIOH-IIpecc, 2019. - 416 c. — Pexxum noctyma: https://www.iprbookshop.ru/90408.html

J12.4

CuniokoBa, T. B. Dnextpudeckue ammapaTsl [ DJIeKTpOHHBIH pecypc]:yaeOHoe mocobue. - Jlunenk: Jlnmerkuit
rocynapcTBeHHBIN TexHuueckuil yausepcureT, 9b5C ACB, 2019. - 49 c. — Pexum nocrymna:
https://www.iprbookshop.ru/101458. html

JI2.5

Ponpirun, A. B. YcTpoiicTBa CHT0BO# 2JIEKTPOHUKHY [ DIESKTPOHHBIN pecypc]:yueOHoe mocobue. - HoBocuOupck:
HoBocubnpckuii rocyapcTBeHHBIN TeXHHIeCKHH yHuBepcuret, 2020. - 76 ¢. — Pexxnm noctyna:
https://www.iprbookshop.ru/99231.html

J1.2

MyxonuH, A. K., Pomanos, A. B., Tpy6erxoii, B. A. OCHOBBI TeOpUH 3IEKTPONPHUBOIOB [ DIEKTPOHHBII
pecypc]:yaebHoe mocobue. - Mocksa: Aii ITu Ap Menua, 2021. - 170 ¢. — Peskum moctyna:
https://www.iprbookshop.ru/108321.html

J12.6

Tomnopkog, 1. M., HoBokpemienos, O. 1., Yectionuna, T. B., Bsneues, I'. b., 'eitnpux, I'. O., Llaperopoaues, A. H.
ITpou3BOACTBO AMEKTPUIECKIX MAIIUH [ DIEKTPOHHEIH pecypc]:yae6Hoe nocobue. - HoBocubupcek:
HoBocubupckuii rocynapcTBeHHbIN TeXHUUeCKui yHUBepeuTeT, 2021. - 179 c. — Pexxum gocryna:
https://www.iprbookshop.ru/126590.html

8.3.

JInueH3noHHOE 1 CBOOOHO PacHpoCTpaHsieMoe MPOrpaMMHOe ofecedeHne, B TOM YHC/Ie 0Te4eCTBEHHOT 0
MPOU3BOJCTBA

8.3.1

OpenOffice 2.0.3 — obmectBennas munen3us MPL 2.0, Grub loader for ALT

83.2

Linux - muiensus GNU LGPL v3, Mozilla Firefox - nuniensus MPL2.0, Moodle

8.3.3

(Modular Object-Oriented Dynamic Learning Environment) - nmunersus GNU

8.3.4

GPL

8.4. Ilepeuens npodeccHOHATBLHBIX 623 TaHHBIX U MHGOPMANHOHHBIX CIPABOYHBIX CHCTEM

8.4.1

3bC IPR SMART

8.4.2

SBC JJOHHTY

9. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUILIJIMHBI (MOAYJIS)

9.1

Aynutopust 8.303 - VYuyeOHas aymuropus Ui NPOBEACHHs 3aHATHH JICKIMOHHOTO M CEMHHApCKOro THIIA,
Ta0OpaTOpPHBIX M IPAKTHYECKUX 3aHATHH, KypCOBOTO TIPOEKTHPOBAaHWS (BBIMOJIHEHUS KYpCOBBIX pPadoT),
TPYNITOBBIX ¥ MHINBHIYAJIbHBIX KOHCYJIBTALNH, TEKYIIETO KOHTPOJIS M TPOMEXYTOYHOM aTTeCTAllNH !

HOYTOYK, MYyJIbTUMEIUHHBIN IPOEKTOP, SKpaH; CIEIHAIN3NPOBAHHAs MEOEIb: JOCKa ayANTOPHAsL, TapTh

9.2

Aymutopust 8.109 - VuebHas maGopaTopus AN TPOBEACHUS 3aHATHHA JICKIMOHHOTO W CEMHHAPCKOTO THUIIA,
ma00OpaTOPHBIX W TPAKTHYECKUX 3aHATHHA, KypCOBOTO TIPOEKTHPOBAHWS (BBIIONHEHHUS KYypCOBBIX padoT),
TPYNIOBBIX M WHIWBHUAYAIbHBIX KOHCYJIBTALWH, TEKYIIEro KOHTPOIS M IPOMEKYTOUHOH AaTTECTAL[MH : CTOJBI
ayIUTOpHBIE, CTylbs AayJUTOPHbIE, JOCKAa AayIWUTOpHAs, HOYTOYK, MYJIbTUMEIUHHBIA MPOEKTOp, O3KpaH;
nporpammubiii perynsitop OBEH TPM 151, usmeputens-perynsrop OBEH TPM 202, tudpoBoii MynbTHMETp
LOVATO DMK3, mnporpammupyemsiii normueckuii kontposwiep VIPA  313SC, mpeobpa3oBarens 4YacTOTHI
Danfoss VLT 5000, ¢wusuyeckass Mojeib NPUTOYHOW HArpeBaTelbHOW YCTAHOBKH, CTapTOBBI KOMILIEKT
SPEED7.800-7DK20, natunk emkoctHoii CA18 CLN 12PA, nparuuk wunayktuBHbii [A18 DSN 14 PO,
¢orogatank PA 18 CSD 02 PA, mpeobpaszoBarens wactorhl Lenze 8200 Vector, mosummonep Lenze 9300
EV9321-EP. npeobpasoBarens wactotel Unidrive SP 1401, ycrpolictBo miaBHoro mycka Softstarter PFE-16,
IpaiiBep marosoro asuratens MDS5 MF15 5, maroseiii asurarens Al6K-M569W, nporpaMmupyemslii
normdecknii koHTpoiiep VIPA CPU314ST. mpeoOpazoBarens wactotsl Comander SK, 1.1 kBT, cumoBoit
npeobpazoBatens moctossHHOro Toka Mentor II Digital DC Drive, Bo30ymmrens FMXS Field Controller,
ympasnsiemslit Beimpamutens  DCS 800 (ABB), snexrpomsuratenn IIBCT-42 IIBCT-43, mporpaMMupyeMsbrid
normaecknii koHTpoimiep OBEH IIJIK 100, mporpammupyemsiii jormdeckmii koutpomiep VIPA  CPU 314ST,
npeobpaszoBaTenb yactotsl Lenze 8400

9.3

Aynutopust 2.138 - UuranpHblii 3a1 HaydHo-TexHWYeCKOW OHMOIMOTEKH — TMOMEIICHHE I CaMOCTOSTEIbHOMN
paboOTBI ¢ BO3MOXHOCTBIO MOIKIIOUEHUs K ceTd "MHTepHer" M obecredeHHeM JOCTyHa B 3JICKTPOHHYIO
nH(pOpMaLMOHHO-00pa30BaTeNIbHYI0  CpeAy opraHum3anuu : KoMmbloTepHass TeXHHKa C  BO3MOXKHOCTBIO
noakimoueHuss kK cetm «VHTepHeT» W o0ecrieueHHMEM JIOCTyNla B  OJJIEKTPOHHYIO  HMH(OpPMalHMOHHO-
obpazoBatenpHyo cpeny (QUOC JouHTY) u anekrponHO-OuOmuoreunyro cuctemy (OBC IPR SMART), a
TaKke BO3MOXKHOCTBIO HMHIMBHIYaJbHOTO HEOTpaHMYEHHOro JocTyna obydaonmxcs B OBC n DUOC

nocpenctBoM Wi-Fi ¢ nepcoHaabHBIX MOOMIIBHBIX YCTPOHCTB.
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PabGouas nporpamMmma AUCHUIIIMHBL ((HI/I(i)pOBBIC CHCTEMBI aBTOMaTHU3allUuN pO6OTOTGXHI/I‘ICCKI/IX n  MCXATPOHHBIX
KOMIIJIICKCOB)»

paspaborana B cootBerctBEH ¢ PI'OC BO: denepanbHbBIi TOCYIApCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPT BBICIIETO
oOpa3oBaHUs - MarucTparypa IO HampaBiIeHHI0 NoATOTOBKH 15.04.06 MexaTtpoHnka ©u poOOTOTeXHHKA (TpHKa3
Muno6pnayku Poccun ot 14.08.2020 1. Ne 1023)

COCTaBJIecHa B COOTBETCTBUM C Y4eOHBIM IUIAHOM II0 HampaBieHHI0 TnoarotoBku 15.04.06 MexarpoHuka u
poboTOoTeXHUKa, HamnpaBieHHOCTh (mpodumie) / cnenuanu3anusi «CHUCTEMBI  YIpaBiICHUS POOOTOTEXHHUYECKUMHU
KoMIuiekcamu» g 2025 roga npuéma.

1. HEJIb 1 3AJAYN OCBOEHUA JUCITHUITIJIMHBI (MO Y JIS)

Ieab: | 00ydeHrE CTYICHTOB OCHOBaM MPOEKTHPOBAHMS M IKCILTyaTAINH (POBBIX CHCTEM YIIPABICHUS U KOHTPOJIS
Ha OCHOBE COBPEMEHHOI JIEMEHTHON 0a3bl AJIs TOATOTOBKH K CIEAYIOIINM BHIAM MPO(ECCHOHATBHOM
JESITEIBHOCTH: ITPOEKTHO-KOHCTPYKTOPCKOH, HAyYHO-HCCIIEI0BATEIbCKON M CEPBUCHO-3KCILTYaTAI[IOHHOM.

3apaum:

1.1 | @opMupoBaHHe 3HAHUH B 001aCTH MPOSKTUPOBAHHS U HKCILTYaTAHH IIU(DPOBBIX CUCTEM aBTOMATH3ALUH U
yHpaBJIeHHs] pOOOTOTEXHUUECKUX U MEXAaTPOHHBIX KOMILIEKCOB Ha OCHOBE COBPEMEHHOM JIEMEHTHOMH 0a3bl;

1.2 | [IpnoOpeTeHre yMEHHH U HABBIKOB MPAKTUYECKOTO MPUMECHEHHS TECOPETHYCCKUX ITOJIOKEHHH K PEIICHUIO
Pa3TMYHBIX HHXKCHEPHBIX M HAYYHBIX 32J1a4 B 00JIACTH IIU(POBBIX CHCTEM aBTOMATH3AIIUH U YIIPABICHUS
POOOTOTEXHUYECKUX M MEXaTPOHHBIX KOMILIEKCOB;

1.3 | @opMupoBaHHEe HaBBIKOB PAOOTHI C IPOTPAMMUPYEMBIMHU Pelie, IPOTrPaMMUPYEMbIMU JIOTHIECKAMU
KOHTPOJUIEPAMH U IIPOMBILUIEHHBIMU KOMIIBIOTEDAMHU.

2. MECTO JUCIIMITIJINHBI MO AYJISA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBbI

JlucruimHa OTHOCHTCS K 9acTH, OPMHUPYEMOH yJaCcTHHKAaMH 00pa30BaTeNIbHBIX OTHOMIEHUH, bioka 1

2.1
Jucuumuinesl (MOLynH) yueOHOTO TIaHa.

2.2 | CBs13b ¢ mpeaIecTBYIOIUMH JUCHMIITIHHAMHU (MOAYJISIMM):

2.2.1 | CennanbsHbIE pa3Aesl TEOPHUH aBTOMATHIECKOTO YIIPABICHHS

2.2.2 | [IpoexTrpoBaHne cucTeM yrnpasieHUs u coopa maHHeIX (SCADA)

2.2.3 | YcrpoiicTBa aBTOMaTHKH U CHCTEM YIPaBICHUS pOOOTaMH

2.2.4 | Teopust aBTOMaTH4YECKOTO yIIPABICHUS

2.2.5 | IlpoexktupoBaHue CUCTEM aBTOMATU3AIIH

2.3 | Jucunniaunsl (Moayaun), npakTuku 1 F'HA, 171 KOTOPbIX 0CBOeHUEe JAHHOW JUCHUTIMHBI (MOIYJIS)
Heo0X0IMMO KaK npeJuiecTByoliee:

2.3.1 | BemmosHeHue, MOATOTOBKA K MPOLIEAYPE 3AIUTHI M 3aIIUTA BEITYCKHOM KBATH(HKAITHOHHONW pabOThI

3. IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA JUCHUTIJIMHBI (MOAYJIA)

ITK-3 : CrnocobeH 3KCITyaTHPOBaTh M IPOBOIUTE PEMOHT MEXaTPOHHBIX U POOOTOTEXHIMYECKUX CHCTEM M HX JIEMEHTOB

[IK-3.1 : BnageeT HaBbIKaMHU OOCITY>)KUBAHUS U HANAJKW TUTIOBBIX IIU(DPOBBIX CHCTEM YIIPABICHHS, IPUMCHSIOIINXCS B
MEXaTPOHHBIX H POOOTOTEXHHUESCKHX CUCTEMaX

B pesysabTarte ocBOCHUS JMCHHUIIIMHBI (MOAY.151) 00y4YaroLuiicst 10/ KeH

3.1 |3nars:

3.1.1 | IpUHIMIIEI TOCTPOCHHUS CHCTEM aBTOMATH3ALMH U YIIPABJICHNUS C IPEACTABICHUEM KOHTPOIUPYEMBIX TapaMeTpoB
B 1 poBoit popme;

3.1.2 [ cocTaB TEXHHYECKHX CPEICTB IS peaIN3aliuyl IU(PPOBEIX CHCTEM aBTOMATU3AINH 1 YIIPABICHUS,

3.1.3 | MeTOUKy IPOEKTUPOBAHUS CUCTEM aBTOMATU3ALUH U YIIPABICHMUS;

314 HJACOJIOTHIO MOCTPOCHUA PACIIPEACICHHBIX U MHOT'OYPOBHEBBIX CUCTEM aBTOMATU3AllNH;

3.1.5 | IpUHIUIIEI HOCTPOESHUS TPOMBILIUICHHBIX KOMMYHUKAIIMOHHBIX CEeTel;

3.1.6 | ocoOGeHHOCTH OpraHU3aluK U paObOTHI ONIEPALIMOHHBIX CUCTEM PEaIbHOTO BPEMEHHU.

3.2 | YMeTh:

3.2.1 | mpoekTHpOBaTh U HATAXKKUBATh IU(POBBIE CHCTEMBI aBTOMATU3AIUHU U YIIPABICHHUS;

3.2.2 | BBIOMpATH pAallIOHABHYIO CTPYKTYPY IPOEKTUPYEMBIX CUCTEM M HauboJiee MOAXOASIINE ISl peIIeHUs
MIOCTaBJICHHOW 3aJ]a4y TEXHUUECKUE U IIPOrpaMMHBIE CPEIICTBA;

3.2.3 | paboTaThb ¢ MpOrpaMMHPYEMBIMHU pelie, TPOrPaMMHUPYEMBIMH JIOTHICCKIMHI KOHTPOJUIEPAMH M IPOMBIIIIICHHBIMH
KOMITBIOTEpaMU

3.3 | Baragern:

3.3.1 | HaBBIKAMH NTPAKTHYECKOTO PUMEHEHHS CO3MaHIS M aHAIHM3a II(POBBIX CHCTEM aBTOMATH3AIIH, TO3BOJITIOIINX
IIPOrHO3MPOBATh UX CBOMCTBA U [IOBEJCHUE;




3.3.2 | cHOCOOHOCTBIO aHANU3UPOBATh IPOU3BOJICTBEHHYIO U TEXHOIOTHUECKYIO CYITHOCTD HKCILTyaTaI[H IU(POBBIX
CHCTEM aBTOMATH3AIMU U YIIPABJICHUSL.
4. OFPBEM JMCHUIIVIMHBI MOAYJIsSA), BUAbI IPOMEXKYTOYHOI'O KOHTPOJIA
4.1 PacnpeneJienne 4acoB, OTBEJAEHHbIX HA N3YYeHUe TUCHMIIJIMHBI 10 BUIaM 3aHSATHIl U ceMecTpam
Cemectp
(<Kypc>.<Cemectp 2(1.2) 3@2.0)
Ha Kypce>) Hroro
Henenp 16 16

Bupg 3ansaruii vII PI VII PIT vII PII
Jlexmm 16 16 16 16 32 32
JlabopaTopHbIe 32 32 32 32 64 64
KonTakrHas 4 4 5 5 9 9
pabota
(KOHCYNbTalluU U
KOHTPOJIb)
B Tom uucrne B 6 6 6 6 12 12
hopme
MPaKT.IIOATOTOBK
u
Hroro ayn. 48 48 48 48 96 96
KonrakrHas 52 52 53 53 105 105
pabota
Cam. pabota 56 56 68 68 124 124
Yackel Ha 36 36 23 23 59 59
KOHTPOJIb
HUroro 144 144 144 144 288 288

4.2. Buapl KOHTPOJIS

JK3aMeH 2 ceM.; 3a4éT 3 ceM.

4.3. Haau4uune KypcoBOro npoexkra (padorni)

KypcoBoii mpoexT 3 cem.

5. CTPYKTYPA U COJEPKAHUE JUCHUIIIMHBI (MOAYJIST)

_ E - E E‘ 2 HnaukaTopbl
§ g ; s HaumeHnoBaHue pa3/iesioB U TeM g & JAOCTHKEHHS Jlutepatypa
8 3 3 =a KOMIIeTeH Ui
Paznen 1. BazoBbie KOMIIOHEHTHI IHPPOBBIX CHCTEM.

1.1 | Jlex | DnementHas 6a3a [ICYA. [{udpoaHanorossie mpeodpazoBaTesin 2 4 ITK-3.1 JIT.1J12.1
(ITAILT). IMpunmwme! pabotel. CTPYKTYpHBIE CXEMBI. JI2.5 JI2.6
IMporpammuposanue. AHaoro-nudpoBkie Ipeodpa3oBaTeIH J12.8 J12.9
(ALI). Mapamnensusie AL CTpykTypHas cxema. JI3.3
[IporpammupoBanue. [IporpaMmmupyemMsliii napaieIbHbIN
nnaTepdeiic. [Iporpammupyemsiii Taiimep. [IpuHImn padoTH,

CTPYKTypa.
1.2 Cp | M3yueHue JISKIMOHHOTO MaTeprala 2 14 IK-3.1 JIL.1J12.1
J12.4 J12.6
JI2.8 JI3.3
Pazgen 2. Itanbl pa3padoTKki aBTOMATH3MPOBAHHBIX CHCTEM

2.1 | Jlex | AHanmm3 TEXHOJIOTHMYECKOTO IpoIiecca; pa3paboTka 2 4 IK-3.1 JI1.1 J12.1
(YHKIIMOHATIBHON CXEeMBI; pa3paboTKa aIropuTMa YIpaBICHUS, JI2.3 J12.4
BBIOOp anmapaTHO# 6a3sl ¥ 6A30BOT0 MPOrPAMMHOTO 00ECTICUCHHUS; JI2.6 JI2.7
pa3paboTKa cXeM U MPUKIATHBIX POrpaMM

2.2 Cp | M3yueHue JISKHIHOHHOTO MaTepralia U MOArOTOBKa K JIAGOPAaTOPHBIM 2 14 IK-3.1 JI1.1J12.1
pabortam J12.4 JI2.6

JI2.8 JI3.3

2.3 | Ja6 |Pa3paboTKa CTPYKTYPHI POMBIIUIEHHOTO KOHTPOJIEPA IS 2 | 8(6) ITK-3.1 JIT.1J13.1
YIIPaBIEHHUS TEXHOIOTUISCKAM 00BEKTOM JI3.3
Paznen 3. luckpeTHble CHCTEMbI aBTOMATUH3AIUHU




3.1 Jlek | Cuctemsl Ha 6a3e ameMeHTOB «JIoTHMKa»; CHCTEMBbI Ha Oase 2 IK-3.1 JI1.1
JIOTHUECKUX UHTETPaJIbHBIX MUKPOCXEM; CHCTEMBI Ha 0aze
MIPOTPAMMHUPYEMBIX JIOTHIECKUX WHTETPATBHBIX MUKPOCXEM.
3.2 Cp |H3yueHue JEKIIMOHHOTO MaTepHaja | MOATrOTOBKA K JIa00paTOPHBIM 14 [K-3.1 JIT1.1J13.3
pabotam
33 JIab |Tlepenaua JaHHBIX C MCHOJNB3BAaHHEM MOJYIIS JUCKETHOTO BBOJIA- 8 T1K-3.1 JI1.1 JI3.1
BbIBoJa 5600 JI3.3
3.4 | Jlab |[IpeobGpazoBanne nHGopManuu ¢ MOMOIIbI0 Moxyist LIATT/ALIIT 8 MK-3.1 JI1.1 J13.1
5710. J3.3
3.5 | Jlab |HccnenoBanue paboOThl HHTEPBAILHOTO TaliMepa 8 IK-3.1 JI1.1J13.1
JI3.3
3.6 | Jab |TIporpammupoBaHie pabOThI MPOMBIILIEHHON KIaBHATYPHI U 4 MK-3.1 JI1.1J13.1
YKUIKOKPUCTAJUTMYECKOTO HHIUKATOpa JI3.3
3.7 | Jlab |IIporpammupoBaHue pabOTHI 3a1aTINKA HH-TCHCHBHOCTH 4 IK-3.1 JIT.1J13.1
J3.3
Pazjen 4. [IporpamMmmupyemMsle JJ0rnyecKue KOHTPOJLIePhI
4.1 | Jlex | Hcropuueckas cnpaBka; tpeboBanus k ITJIK, ctpykrypa 6 IK-3.1 JI1.1J12.3
anmnapaTHOW 4aCcTH, OCHOBHbIE KOMIIOHEHTHI; pacrpe/ieleHue
MaMSITH, LMK BBITOJIHEHHSI IPOrPaMMbl, TEXHUYECKHUE TIOKA3aTeNH,
knaccudukanus [JIK, npoussoaurenu [TJIK; TIJIK Simatic. SI3b1xn
nporpammuposanust LD, SFC, FBD, ST, IL., crannapt IEC 1113-
3, CBsI3b IPEACTABIICHU JOTUYCCKUX (DYHKIIN HA pa3sHbIX S3bIKAX,
WCXOJIHBIC JIaH-HBIC TS TIPOTPaMMHPOBAHUS, aJpecanys BHCITHHX
MIOJICOSAMHEHHI, BCTIOMOTaTeNIbHBIE TIEPEMEHHBIE, TPHUMEPHI
porpamMm
4.2 Cp |M3yueHune JEKIUOHHOTO MaTepHaia U MOATOTOBKA K JIaOOpaTOPHBIM 14 ITK-3.1 JI1.1J12.2
pabortam J12.3J13.3
4.3 | Ja6 |HccnemoBanue pabOTHI IPOrPAMMHUPYEMOTO JJOTHIECKOTO 4(2) IK-3.1 JI1.1J12.2
koHTpoiiepa VIPA J12.3 J13.1
JI3.3
4.4 | Ja6 |IIporpaMMHpOBaHUE TPUITEPOB, CUETIYMKOB U TAMEPOB Ha 4 ITK-3.1 JI1.1J12.2
[IPOrpaMMUPYEMOM JIOTHYECKOM KOHTposiepe VIPA JI2.3 JI3.1
J3.3
Pazpnen 5. Oneparopckuii unTepdeiic
5.1 | Jlex [Mecto SCADA B CTPYKTypE CHCTEM YIIPABJICHHUS, 4 [IK-3.1 JI1.1J12.4
WHCTPYMEHTAJIbHBIE CPENICTBA Pa3pabOTKU, TEXHUUECKUE
XapaTKePHCTKH, OTKPBITOCTh CUCTEM, BH3yaJIN3anus, cOop 1
XpaHEeHUE NaHHBIX, aBaAPUIHBIE COOOIIEHUS, TPEHIbI, MHEMOCXEMBI
52 Cp | M3yueHue JISKHIMOHHOTO MaTeprala 11 IK-3.1 JI1.1 JI3.3
Paznean 6. IIpombiniieHHbIEe KOMIIBIOTEPbI
6.1 | Jlex |CpaBHHUTENBHAS XapaKTEPUCTHKA MPOMBIIIIICHHBIX ¥ O(QHUCHBIX 4 IK-3.1 J1.1
KOMITBIOTEPOB; IPOMBIIIIeHHBIe KoMIbioTepsl MicroPC (Octagon);
paboune crannuu (Advantech), moxymu cBsizu (ADAM 3000);
0COOCHHOCTH MTPUMEHEHUS TIPOMBIIIUICHHBIX KOMITBIOTEPOB.
6.2 Cp | M3yueHue JISKHIHOHHOTO MaTepralia U MOArOTOBKa K JIAOOPAaTOPHBIM 11 IK-3.1 JI1.1JI3.3
pabortam
6.3 | J1a6 |Peanu3aiys MO3UIMOHHOTO PETYIUPOBAHUS B CHCTEME 4 IK-3.1 JI1.1J13.1
MO/IJIEP>KaHUS 33JJaHHOTO YPOBHSI. JI3.3
6.4 | Jlab |Peammsanus I1- peryJaupoBaHus B CUCTEME MTOIEPKAHMS 3aJaHHOTO 4 IIK-3.1 JI1.1 J13.1
YPOBHS J3.3
6.5 | Jlab |Peamuzarust [TU]I- perynupoBaHusi B CHCTEME MOIICPIKAHUS 4 IK-3.1 JI1.1
3aJJaHHOTO YPOBHS
Pazgen 7. PacnipegesieHHbIe CHCTEMbI YIIPABJICHUS
7.1 Jlex | Kommynukarmonsbie Moayaun ADAM 4000, ADAM 6000; 4 I1K-3.1 JI1.1 J12.2
CTPYKTYpa pacnpeneneHHblx cucteM; uurerpauus ¢ [TJIK. J3.1
7.2 Cp |M3yuyeHue JEKIIMOHHOTO MaTepHaja | MOArOTOBKa K J1ab0paTOpHbIM 4 IIK-3.1 JI1.1J12.2
pabotam JI3.3
7.3 | Jlab |Tlepenauya qaHHBIX B IPOMBIIUICHHBIX CETSIX 4(4) IK-3.1 JI1.1 J13.1
JI3.3

Paznen 8. [IpomblnIeHHbIe ceTH cOOpPa H MepeIavn JaHHbIX




8.1 Jlex | Ha3naueHwue, TOMOIOTHS, MOJICIb B3aUMOICHCTBUS OTKPBITHIX 3 4 IIK-3.1 JI1.1
cucteM (OSI); mpoToKOJIbI; CTaHAAPTHI HU3NIECKOro HHTEpdetica
RS232,RS 422, RS 485; acHHXpOHHBIE 1 CHHXPOHHBIE CUCTEMBI,
¢dopmat kazpa; oOHapyKeHHE OIINOO0K; XapaKTePUCTHUKH IIpoIecca
nepeaayy JaHHBIX.
8.2 Cp |H3yueHne JEKIUOHHOTO MaTepHaia 3 6 I1K-3.1 JI1.1 JI3.3
Pazjnen 9. BoinosineHne KypcoBoro npoexkra
9.1 Cp | BelnonHeHue KypcoBOTo IIPOEKTa 3 36 [K-3.1 JIL.1J12.1
JI2.2 JI2.3
J12.4 J12.5
JI2.6 J12.7
JI2.8 J12.9
JI3.2
Paznen 10. lonosiHuTe IbHAS KOHTAKTHAsI padoTa
10.1 | KPKK | KoHCysIbTauu 1Mo TeMaM JUCHUTLTHHBL 2 4 [K-3.1 JIT.1J12.1
JI2.2 J12.3
J12.4 JI2.5
JI2.6 J12.7
J12.8 J12.9
J3.3
10.2 | KPKK | KoHCyabTalMH 110 TEMaM AUCIMIUTAHBL 3 5 TIK-3.1 JI1.1J12.1
JI2.2 JI2.3
J12.4 J12.5
JI2.6 J12.7
JI2.8 J12.9
JI3.3
[Tpumedanue: B cTonbIe "YacoB" B cCKOOKax yKa3aHbI 4ackl B (hopMe MPAKTUICCKOM MOJATOTOBKH.

6. OBPASOBATEJIBHBIE TEXHOJIOT'UHA

B xone o6yl{e1-m;1 MPUMCHSAIOTCS CICAYIOIINE 06pa30BaTCJ'IBHLI€ TEXHOJIOTHUH:

6.1

Jlexnust

SIBnsieTcst OCHOBHBIM BHIOM YUYEOHBIX 3aHSATHH, COCTaBJISIET OCHOBY TEOPETHUECKOH MOATOTOBKU
oOyuaromuxcst. Llenn JEKIUOHHBIX 3aHATHH: AaTh CHUCTEMATHU3MPOBAaHHBIE HAyYHBIE 3HAHUS 110
TUCHUIUIMHE, AaKIIEHTHPOBAaTh BHHMMAaHHE Ha Hauboyiee CIIOXKHBIX BOINPOCaX JUCHUIUINHBL
CTUMYJIUPOBaTh aKTUBHYIO II03HABATEIbHYIO JESTEILHOCTh OOYdYalOIIUXCs, CIOCOOCTBOBATH
(hOpMHPOBAHUIO X TBOPYECKOTO MBIILICHHS.

6.2

JlabopaTopHas
pabota

Bun yuebHOro 3aHATHA, Ha KOTOPOM CTYIEHT IIOJ] PYKOBOACTBOM IIperojaBaTelst Iocie
MPEIBapUTEILHOIO HM3Y4EHHUs] COOTBETCTBYIOLIEH METOAMKHM JHMYHO MPOBOJAUT HATypHBIE WIN
UMHUTAIMOHHBIE SKCHEPUMEHThl WM HCCIEIAOBAaHMUS C LEJIBI0 NPAKTHYECKOTO IOATBEPKACHUS
OTAEJBHBIX TEOPETUUECKHUX IMOJOKEHUH Y4eOHOHM NUCIHILIMHBI, IPHOOpEeTaeT yMeHHs paboTaTh C
71a00paTOPHBIM 000PYIOBAHUEM M U3MEPHUTEIBLHBIMU IIPHOOPAMH.

6.3

CamocrosTenb
Has pabora
obOyuaromuxcs

HampaBnena Ha yrioyOneHwe ¥ 3akpeluleHHE 3HAHWH, ITOMYYCHHBIX Ha JICKIUSX M JIPYrHX
3aHATUSX, BBIPAOOTKY HAaBBIKOB  CaMOCTOSITEIBHOIO  aKTUBHOTO — IPHOOPETEHHS  HOBBIX,
JIOTIOTHUTENBHBIX 3HAHWH, MOATOTOBKY K NMPEACTOSIINM yYEOHBIM 3aHSTHSIM M HPOMEXYTOUHOMY
KOHTPOJIIO.

6.4

Kypcosoe
MPOEKTHPOBaHU
e

BelmonHsieTcss ¢ LENbl0  3aKperuieHus,
CTYICHTAMU TPH M3YYCHUU TUCLUILTHHBI
KOHKPETHOTO CHELUATBHOTO 3aJ[aHusl.
podeCcCHOHANBEHOTO TBOPUYECTRA.

yrryOseHust W OOOOINeHHsS 3HAHWW, MOIYICHHBIX
(mMctMIINH), W WX TPUMEHEHWS K PpEIICHUIO
Dopmupyer HaBBIKH CaMOCTOSITEITLHOTO

6.5

Koncynpranus

SBnsercs omHOM W3 (opM PYKOBOACTBA Y4eOHOH paboTON OOyJaromMXCsl M OKa3aHUS WM
MOMOIIA B CaMOCTOSTEIIbHOM H3YYCHHUH MaTepHaja IWCIUIUIMHBL, B JUKBHAAIUH HMCIOIIUXCS
mpoOeioB B 3HAHUAX, 3aM0/DKCHHOCTEH 0 TEKYIIUM 3aHSITHSAM, B IMOATOTOBKE MHChMEHHBIX
pabot (mpoekroB). KoHCyiabTalusl MPOBOIATCS MMpPENogaBaTeeM, BEAYIIUM 3aHITHS B y4eOHOM
TPYIe, HAYYHBIM PYKOBOJMTEIEM KM MOXKET HOCUTh KaK WHIWBUAYAJIbHBIM, TaK M TPYIIOBOI
xXapakTep.

7. ®OHJ OHEHOYHbBIX CPEJACTB

7.1. KoHTpo/1bHBIE BONIPOCHI U151 IPOBEJeHUs] TeKYLIero KOHTPOJIsl yCIIeBaeMOCTH

Pazmen 1.

Nk v

B 4eMm paznuuune MeXIy aBTOMATU4ECKOW U aBTOMATU3UPOBAHHOW CUCTEMaMM YIpPaBICHUA?
Kakue cucremsl yrpaBieHHs MOTYT ObITb OTHECEHBI K IIU(PPOBHIM?

Kaxkue cucrembl ynpasieHHs MOTYT ObITb OTHECEHBI K aHAaJIOTOBBIM?

Kakue crcteMsl ynpaBieHHsI MOTYT OBITh OTHECEHBI K IHU(PO-aHAIOTOBBIM?

Uro xapakTepusyeT MTUCKPETHOCTH II0 BPEMEHH?




6 Uro xapakTepusyeT ITUCKPETHOCThb IO YPOBHIO?

7. Kaxoif noxxo K cO3JaHHI0 CUCTEM yIpaBiieHHs ObL1 npuHiIT PoGeprom Bunepom B kubGepHeTtnke?

8 W3 KaknuX COCTaBITIOMNX CKIIAIBIBAIOTCS 3aTPaThl HA Pa3pabOTKy M BHEJAPEHHE MU(PPOBBIX CHCTEM YIIPABICHUS?
9. Uro Takoe «HHXUHUPHHT»?

10. Kak pa3BuTue 3JeKTpOHUKH CIIOCOOCTBOBAIO MOSBICHUIO HOBBIX CH-CTEM YIpaBJieHUs?

11. Ormpenenenne Tepmuna «lIpoueccey.

12. Onpenenenue TepMmuHa «Cucremay

13. B deM cOCTOUT OCHOBHOE OTIHYHE MEXTY O(GHUCHBIMHU U YHPABIISIOIUMH KOMIIBIOTEPHBIMH CHCTEMaMHU?
14. B uem 3akmouaercs 0COOCHHOCTh PabOTHI ONEPALMOHHBIX CUCTEM PEANBHOTO BPEMEHU?

15. Kakne npeoOpa3oBarenn HEOOXOAUMEI JUTsi 0OMeHa HMH(pOPMAIHEl MeXTy yIPaBISIOIIM yYCTPOHCTBOM U
00BEKTOM yIpaBICHUS?

Pasznen 2.

1. DTansr pa3pa60TKH ABTOMATU3UPOBAHHBIX CUCTEM YIIPABJICHUA TEXHOJIOTMYCCKUMHU KOMITJICKCAMU.

2. Krnaccudukanus TeXHOIOTHYECKAX MPOIIECCOB.

3. Conepxxanue 3tana «/3ydeHne KOHCTPYKTUBHOTO HCIIOTHEHHUSI 00BEKTa» MpPU IIPOSKTHPOBAHUU.

4. Conep:xanue 3Tana «AHAJIU3 TEXHOJIOTHYECKOTO MPOLECCa» MPU MPOEKTUPOBAHHH.

5. Conepxanne 3tana «OmnpeneneHne GyHKIMNA CHCTEMBI YIIPABICHU» IPH MPOSKTHPOBAHUHL.

6. Conepxxanne 3tana «CocraBieHne (IKCTIIEPUMEHTAIBHOE OINpPEeTICHHE) BPEMEHHBIX JHarpaMM H3MEHEHHUS
OCHOBHBIX TIaPaMETPOB TEXHOIOTHYECKOTO TIPOIecca» MPU MPOSKTUPOBAHHUH.

7. Cogaepxanue stana «Pa3paboTka CHCTEMBbI JaTYMKOB OCHOBHBIX IapaMeTPOB)» IPH IPOCKTHPOBAHMHU.

8. Conepxanne 3tana «Pa3paboTka anropuTMa yIpaBIeHHsS 0OBEKTOM» IIPH IPOSKTHPOBAHHH.

9. Conepxxanue 3tana «Bpibop THIA CHCTEMBI YIPaBICHHS» NPH MPOSKTUPOBAHHUH.

10. Cogepxanue stana «MozaenupoBaHue (pyHKIMOHMPOBAHUS CUCTEMBI TIPH aBTOMaTHYECKOM YIPAaBICHHNY HPH
IIPOEKTUPOBAHHH.

11. Conepxxanne 3tana «CocTaBieHHe IPUHIMITHATIBHBIX CXEM U Pa3padoTKa MPOrpaMMHOTO 00ECTICUCHHD) TIPH
IPOEKTHPOBAHUU.

12. VYPOBHHU CIIOXKHOCTH CHCTEM aBTOMAaTH3MPOBAHHOTO YHPAaBICHHUS OOBEKTAMH.

13. OyHKINH, peaTn3yeMble CHCTEMOH aBTOMATH3alNH HU3KOTO YPOBHS CIOKHOCTH M €€ 0a30BBIC TEXHHIECKHUE
CpeACTBa.

14. OyHKIMH, peaan3yeMble CUCTEMOI aBTOMATH3alMU BBICOKOTO YPOBHSI CIOXKHOCTH U ee 0a30Bble TEXHUYECKUE
CpezcTBa

15. OyHKINH, peasn3yeMble CHCTEMOH aBTOMATH3alUK OYCHb BHICOKOTO YPOBHS CIIOXHOCTH M ee¢ 0a30BbIe
TEeXHUYECKHE CPEJICTBA.

16. CxeMa ynpaBlieHUsI HACOCHOH yCTaHOBKOW C MCIOJIb30BaHHEM JBYX AUCKPETHBIX HATUYUKOB YPOBHSI.

17. ®DopMBI NIPECTaBICHNS ATOPUTMOB PAOOTHI CHCTEM aBTOMAaTH3MPOBAHHOTO YIPABICHUS.

Pazpen 3.

1. KoMOnHanMOHHbIE U TT0C/IEI0BATEIILHBIC aBTOMATHI.

2. Ha 6a3e xaknX JOTHYECKHX 3JIEMEHTOB MOXET OBITH PealM30BaH YIPABIIONIMHA aBTOMAT JIIOOOTO YPOBHS
CIIOKHOCTH?

3 B yeMm ominune MeXay CHHXPOHHBIMH U aCHHXPOHHBIMH aBTOMaTaMu?
4 DopMyIIbl JTOTMYECKOTO CIIOKEHUS.

5 DopMyIIBl TOTHYECKOTO YMHOKEHHUS.

6. DopMynBl IEPEMECTUTETHHOTO 3aKOHA.

7 dopmyna coUeTaTeNbHOro 3aKOHa.

8 dopmyna pacnpeAeIUTEIbHOIO 3aK0Ha.

9 dopMmyra 3aKoHa MOTJIOIIEHUSI.

10. dopmyna 3aKOHA CKJICHBAHUS.

11. ®dopmyssl 3akoHa e MopraHa.

12. OyHKIMOHATbHAS CXeMa yIpaBJIeHHs HacocoM Ha Oase snmemeHToB V-HE.

13. OyHKIMOHANBHAS CXeMa yHpaBlIeHHs: HacocoM Ha Oase snementos MJIN-HE.

14. TexcroBast hopma npecTaBIeHUs aITOPUTMa pabOTHl HACOCHOHM YCTAHOBKH.

15. TabmmaHast popMa IMpeACTaBICHHUS AITOpUTMa PaOOTH HACOCHOH YCTaHOBKH.

16. IIpencraBienue anropuTMa paboOTEl HACOCHOH YCTaHOBKH B BHIE OJOK-CXEMBI.

17. [IpencraBienue anropuTMa pabOTHl HACOCHOW YCTAaHOBKM B BHJE MAaTEMaTHYECKOT'O BBIPAXKEHMUS.
18. HasnaueHre U TeXHUYECKUE XapaKTepUCTUKU 0a3oBoro anmementa T101 cepun Jloruka —T.
19. Cxema 6azoBoro amementa T101 cepun Jlormka T.

20. HasnaueHne U TeXHHYECKHE XapaKTepUCTUKH ycunurens mormHoctd T104 cepuu Jloruka —T.
21. Cxema ycunurens moiHoctd T104 cepun Jloruka T.

22. CxeMa ympaBJIeHHsI HACOCHOH ycTaHOBKOH Ha 0ase 3iemenTtoB Jlormka T.

23. TexHuueckue XxapakTepHUCTUKH MHUKPOCXEM KeCTKoH yoruku cepuit K155, K511.

24. Haznauenue u ctpykrypa mukpocxemsl K155JIA3.

25. Cxema yrnpaBJIeHUs] HACOCHOM yCTaHOBKOW Ha 0asze mMukpocxeM cepun K155.

26. Haznauenue u TeXHUYECKUE XapaKTEPUCTUKU MHUKPOCXeM OUOAHBIX onTomnap K249JII11.
27. Cxema onrronapsr K249J1II11.

28. ®dopmyna ans pacyera J0OAaBOUHOTO CONMPOTHBIICHUST BXOHOM 1enu ontonapsl K249J1I11.
29. Haznauenue u cxema BKIIOUEHHMS MUKPOCXEMBI C OTKPBITHIM KosuiekTopoMm K155JIAS.

30. CxeMa 00BEIMHEHUS CUTHAJIOB JIBYX JIOTHYECKUX MHKPOCXEM.

31. CxeMbl MOJAKIIIOUEHUs JaTYMKOB K BXOAaM JIOTHIECKUX MHKPOCXEM.




32. CxeMsl Ui ycTpaHEHHs JIpebe3ra KOHTaKTOB AUCKPETHBIX TATYHUKOB M KIABHATYPHI.

33. THDBI 37IEMEHTOB KECTKOH MPOrpaMMUpPYEMOH JIOTHUKH.

34. THITEI MEKPOCXEM ITOCTOSHHBIX 3allOMHHAIOMNX ycrpoiicts (I13VY).

35. IMpuHIMT paboThl OJHOKPATHO HPOrPAMMHUPYEMOH MHKPOCXEMBI MaMSTH.
Pasznen 4.

1. HaznaueHue mporpaMMupyeMbIX IOTHYECKUX KOHTPOJLIEPOB.

2. O6sacTh IPUMEHEHHST KOHTPOJUIEPOB, COBMECTHMEIX C ITEPCOHATBHBIMU KOMITBIOTEPAMH.

3. O6nacTs NPUMEHEHHSI MUKPOKOHTPOJLIEPOB.

4. O6nacTb NPUMEHEHHS CIICHUAIN3UPOBAHHBIX PETYJISITOPOB.

5. Bunp! knaccuduKkayy mporpaMMHUPYEMBIX JIOTHYECKUX KOHTPOJIIEPOB.

6. Kitaccuguxarist KOHTPOJIIEPOB, COBMECTUMBIX € IIEPCOHAIBHBIMH KOMITBIOTEPAMH.
7.Knaccupukanus nporpaMMUpyeMbIX JTOTHYECKUX KOHTPOIUIEPOB MO KOJIUYECTBY BXOJOB/BBIXO/IOB.
8. Knaccuguxanus mporpaMMHUpPyeMBIX JIOTHYECKUX KOHTPOJIIIEPOB 110 PACIIOIOKEHHIO MOIyJIel BBOJa/BBIBOAA.
9. TunoBast apXHTEKTypa IIPOTrPaMMHUPYEMBIX JIOTHIECKIX KOHTPOJUIEPOB.

10. CtpykTypa mamMsTH IPOTPAMMHUPYEMBIX JIOTHUECKUX KOHTPOIIIEPOB.

11. ITapaMeTpbl, XapaKTepHU3yIOIIUE TPOU3BOIUTENILHOCT IPOrPAMMHPYEMBIX JIOTHUECKUX KOHTPOJIIEPOB.
12.Paboumii UK MPOrpaMMHPYEMOTO JIOTHYECKOTO KOHTPOJIEpa.

13.Crioco6sr  mporpammuposanus ITJIK.

14.0cHoBHBIE anmapaTHble KOMIOHEHTHI IPOrpaMMUPYEMOT0 JOTHUECKOTO0 KOHTPOJIepa.

15. IlponsBoaUTENN MPOrpaMMUPYEMBIX IOTHYECKUX KOHTPOJLIEPOB.

16. A3biku nporpammuposanus IVIK.

Pasznen 5.

1. Ha3Hauenue cucteM cOOpa JaHHBIX U OMEPATHBHOTO AucreTdepckoro ymnpasienus (SCADA).
2. @yuxuuu SCADA.

3. CtpykTypa MHOTOYPOBHEBOI cucTeMbl yrpasieHus: ¢ ucronb3oanueM I1IJIK u SCADA.

4.. HaumenoBanus nporpamMm SCADA 1 ux npou3BOJUTEINH.

Pazpnen 6.

. OcobeHHOCTH KOHCTPYKTHBHOTO HCIOIHEHN KOHTpoutepoB MicroPC.

. OcHoBHBIE MOIynH KOHTpOIepoB MicroPC.

. HaznaueHue u TeXHUYECKHE XapakTeprUCcTUKU Moyt 5600 MicroPC.

. Ha3HaueHne u TeXHUUECKHE XapaKTepUCTHKH Moayist 5710 MicroPC.

. Ocobennoctn s361ka CamBASIC miist mporpamMmupoBaHus KOHTpoiuiepos Mi-croPC.

. NaTepdeiic kontpomnepoB MicroPC (knaBuaTypa 1 >KUAKOKPUCTAIUINYECKUN TUCTIICH).

. HoMeHKnaTypa TeXHUUECKUX CPEICTB aBTOMATU3aliH1, Ipon3BoacTBa Advan-tech.

. IIpoMsbIieHHBIe pabodne CTaHINH, Ha3HAYeHHE KOHCTPYKTHBHOE HCIIOJTHEHNE.
9.I1aHenpHBIE KOMIIBIOTEPHI, HA3HAUCHUE, KOHCTPYKTHBHOE HCIOIHCHHUE.

10. Drambl pa3pabOTKH CHCTEM aBTOMATH3aIMK 10 pekoMeHaanusam Advantech.

11. Moy BBo1a/BBIBOA TSI pabOYMX CTaHIMM, Tpon3BoacTBa Advantech.

12. Monynu HopManu3auuu cursanos cepun ADAM3000.

13. Moaynu ynanenHoro coopa nanubsix cepun ADAM4000.

14. Ctpykrypa moayns ADAM3012.

15. CtpykTypa cucTeMBI YIpaBJIEHUs] HACOCOM C MCIIOIb30BaHuEM Monynel cepun ADAM 4000.
Paznen 7.

01N N kAWM —

HasnavyeHre KOMMYHUKAIIMOHHBIX MOJYJCH.

[penmMyriecTBa pacrpeeNIeHHBIX CHCTEM YIPABICHHS.

CerteBble HHTEP(]EHCHI, UCIIOIB3YEMBbIC TIPH IOCTPOCHUH PACIIPEICICHHBIX CHCTEM YIIPaBICHHS.

Haznauenne u OCHOBHBbIE TEXHUYECKUE XapaKTEPUCTUKA KOMMYHUKAIIMOHHBIX Moayiei cepun ADAM 4000.
HasnaueHne 1 OCHOBHBIE TEXHUYECKHE XAPAKTEPUCTHKH KOMMYHHUKAIIMOHHBIX Moxyned cepuu ADAM 6000.

Nk v =

Paznen 8.

Hasnauenue u cocTaB BBEIYHUCIMTEIBHONM CETH.

Crioco0bI (pr3ndeckoi mepeaadu TaHHBIX MO0 JHHUSM CBSI3H.
Tomonorust KOMIBIOTEPHBIX CETEH.

Omsngeckas cpena Ethernet.

[puniun opranu3alyy nepefadn AaHHBIX 1o npoTokoiy Ethernet.
Anpecanisi KOMIIBIOTEPOB B CETH.

SNk =

7.2. KoHTpo/IbHBIE BOMPOCHI 151 TPOBEIeHUS MPOMEKYTOYHOI aTTeCTAINU M0 NTOraM OCBOCHHUS THCIUTIIHHBI

1. ITo xakOMy NPH3HAKY CHCTEMa YIPABICHHS MOXET ObITh OTHECEHA K aHAJIOTOBOH, U(POBOH MK
mudpoananorosoit? [IpuBeanTe mpuMepsL.

2. CrpykTypHast cxema CHUCTEMBbI yIpaBlIeHUS 0OBEKTOM (TIPOIIECCOM).

3. CTpyKTypa 3aTpaT Ha CO3JaHHE CUCTEMBbI LU(POBOH CHCTEMBI aBTOMATU3aLUK ¥ YIIPABJICHUS.

4. AnrapaTHbIe KOMITOHEHTHI ITU(POBBIX CHCTEM aBTOMATH3ALUH U YIIPaBICHHUS.

5. Knaccudukanus nporpaMMupyeMbIX KOHTPOJUIEPOB, 00TIACTH TPHUMEHEHUS.

6. TpeboBaHus K NPOrpaMMUPYEMBIM JIOTHYECKMM KOHTpOJUIEpaM M TEXHHYECKHE PELICHHUS, 00ecIieunBaronue ux
BBITIOJTHEHHE.

7. AnmapaTHBIE W TIPOTPaMMHBIE CPENICTBA JUIS IIPOrPAMMHPOBAHAS KOHTPOJUIEPOB.

8. Knaccudukanus nporpaMMHUpyeMBIX JTOTHUYECKHX KOHTPOJIIEPOB IO KOJUUYECTBY KaHATIOB BBOJA/BBIBOJA,

IIPUMEPHI 110 IIPOU3BOJUTEIIAM.




9. ITpoMeIieHHBIC KOHTPOJIIEPHI, COBMECTUMBIE C MEPCOHATBHBIMU KOMIbioTepaMu. O6IacTh MPUMEHCHHUS.

10. TexHUUECKHE pelIeHHs, 00eCIeUnBaIOIINe BO3MOKHOCTh HCIIOIb30BaHus KOoHTposuiepoB Micro PC (Octagon
Systems) B TSDKENBIX YCIOBHAX AKCILTyaTaIluH.

11. CocraB OCHOBHBIX Momynell koHTpoiepoB Micro PC, ux TexHHYeCcKHe XapaKTepHCTHKU.

12. [IporpammupoBanue pexumMa paboThl MUKPOCXEM MPOrpaMMHUpYeMOro napajienbHoro unrepgeiica Intel 82C55
B MOJIyJIe TMCKPETHOro BBOAa/BhiBoaa 5600 Micro PC.

13. Hasnauenmne mukpocxem Taiimepa Intel 82C54, ycranapmuBaembix B Momyisx Micro PC. Pexumsl paboTsL.
14. IIporpammupoBanue pexxuma paboTsl MUKpocxeM Taiimepa Intel 82C54, ycraHaBaMBaeMbIX B MOAyIsIXx Micro
PC.

15. JlocTOMHCTBA M HEIOCTAaTKH aHAIOTO-IH(POBEIX Mpeodpa3oBaTeieii MoCIe0BaTeIFHOTO U MapaUIeNbHOTO THIIA.
16. Iporpammuposanue pabots! LIAIT momyns 5710 xortpomrtepos Micro PC (Octagon Systems).

17. [IporpammupoBanue padotsl ALIT moayns 5710 kontpomnepoB Micro PC (Octagon Systems).

18. B kakoii mociieoBaTebHOCTH MIPON3BOANTCS Pa3pab0TKa M BHEAPEHHE aBTOMAaTH3HPOBAHHBIX CHCTEM
YIIpaBIIEHHS IPH MOAEPHU3AINH TEXHOJIIOTHYECKIX 0OBEKTOB?

19. B dem pazmudme mo (yHKIHOHATBHOCTH CHCTEM aBTOMATH3MPOBAHHOTO YIIPABICHUS Pa3IHYHBIX YPOBHEH
CIIOKHOCTEH?

20. B dgem paznmume B anmapaTHOH 0a3e CHCTEM aBTOMAaTH3MPOBAHHOTO YIPABICHUS PA3NIUIHBIX YPOBHEH
CIIOKHOCTH?

21. Kakyto nH(opmaruo a1t IpOeKTUPOBAHUS aBTOMATU3UPOBAHHON CH-CTEMbI YHPAaBICHUS MOXKHO MONYYUTh U3
BPEMEHHBIX AUArpaMM U3MEHEHHUs IapaMeTPOB TEXHOJIOIMYECKUX MPOLECCOB (TPEHI0B)?

22. ®Dopwmsl pencrapneHns anroput™MoB padoTel ACY TII. MIX mocTomMHCTBa M HETOCTATKH.

23. Ha xakux JOrMYecKHX 3JIeMEHTaxX MOXeT OBITh Pealli30BaHa AUCKpPETHAs CHCTeMa YIpaBJICHHs JTI000i
cnoxxHoct? [IpuBecTn cxemaTnueckoe 0003HaYCHHE.

24. 3akoH Jle-MopraHa u 00J1aCTb €ro MPUMEHEHHS.

25. CXeMOTEeXHHKA U JIEKTPUUYECKHE MAapaMeTphl JIoruueckux Mukpocxem cepuit K155 n K5111.

26. CornacoBaHue ypoBHEI M MOIIHOCTU BXOIHBIX U BBIXOJHBIX CHTHAJOB IIPU pealu3aliuy HUPPOBBIX CHCTEM
yIpaBlieHHs Ha 0a3e MHTErpaabHBIX MUKPOCXEM.

27. IIpencraBnenne normdeckux (YHKIUH B BUIE ypaBHEHUH, TaOJIUI HCTHHHOCTH, (PYHKIIMOHANBHBIX OJIOKOB 1
peneitnbix cxeM. IIpumepsl.

28. [Tporpammupyemble JOrHYECKHE KOHTPOJUIEPH! IIPOU3BOACTBA (GUPMBI Siemens.

29. OCO0CHHOCTH MPOrPaMMHPYEMOTO JIOTHIECKOTo KOHTpouiepa Simatic S7-1500.

30. Kpureprnu BpIOOpa MPOrpaMMUPYEMbIX JIOTHYECKUX KOHTPOIIEPOB.

31. Opranusanus KaHaloB BBOJA-BBIBOJA B MPOrPaMMHPYEMBIX JIOTHYECKHX KOHTpPOJLIEpax.

32. S3piku iporpamMmupoBanus 1o cranaapty MOK 61131-3. O6mactu mpuMeHEHUs

33. PacnipeneneHHble cCHCTEMBI aBTOMaTH3any Ha 6a3e momynel cepun 4000 Advantech.

34. INocTpoenne mpoBOAHBIX U OECIPOBOIHBIX ceTeil Ha Oa3e obopymoBanust Advantech.

35. Mopaynu ais noakiaroueHus: nataukos cepuu 4000 Advantech.

36. Monynu 11 TOJKITIOYEHHST HCIIOTHUTENBHBIX MexaHu3MoB cepun 4000 Advantech.

37. ITpomermnenssie paboune craHnuu Advantech.

38. Pacmmpennsie pynkunu LICAY Ha coBpeMeHHOH ammapatHoOW 0Oase.

39. Bxutouenne peszepBHOro 000pynoBaHus B IM(POBBIX cUcTeMax ynpasieHus. HeoOxoaumble ycnoBust Juist
BO3MOKHOCTH aBTOMAaTHYECKOT'O BBOJIA pe3epBa.

40. OntuMu3aims TEXHOJIOTUYECKHX MPOIECCOB B CHUCTeMax LU(POBOTO YIPABICHUSL.

41. JluarHoctuka ¥ aBapuiiHbIE COOOILECHHS B CHCTEMaxX IU(POBOTO YIIPABICHUS.

42. [IporokonupoBanue paboTH 000PYTOBAHUS W ICHCTBHI ONEPATOPOB B CHCTEMax HU(POBOTO YIIPABICHUS.
43. WuTerpanus pasinyHbIX YPOBHEH YIPaBICHUS IPOU3BOACTBOM.

7.3. TemaTuka nucbMeHHBIX paboT

TemaTnka KypcOBOTO IPOEKTA CBsI3aHA C peIICHHeM IPHUKIIAIHOM 3a1a4y Ha IPHMEpe aBTOMATH3alUl 1 POOOTH3AINH
TEXHOJIOTHYECKUX MPOIECCOB U arperaTtoB ¢ UCTIOIb30BAaHUEM MPOTPAMMUPYEMBbIX JIOTHYECKHX KOHTPOJLIEPOB,
MPOMBIIIJIEHHBIX KOMIBIOTEPOB, COBPEMEHHBIX JATYUKOB M UCTIOTHUTEIBHBIX MEXaHU3MOB.

KypcoBoif IpoeKT BEIOIHACTCS B 00IIEM citydae Ha TeMy «Pa3paboTka mudpoBoi CHCTEMBI aBTOMATH3AIIHH
MPOU3BOJICTBEHHOTO 00BEKTa». BBI0Op 00BEKTa AT TEMBI KypCOBOTO IIPOEKTa OTpPeeseTCs MO 3aJaHUIO0 IPETojaBaTeNs
JUCLUIUIMHBI WM BBIOUPAETCS B COOTBETCTBUH C TEMOI MaruCTepCcKoi paboThl, 110 COTJIACOBAHHIO C PYKOBOAUTEIIEM.
PexoMmeHyeMBbIit 00BbeM MOSICHUTENFHOM 3aIIMCKH 110 MHIUBHAYATEHOMY 3a1aHuIo — He 6onee 40 crpaHun Gopmara A4 u
rpadudeckoro Matepuana B oo0beme He 6oinee 6 crpanun popmara Al (A3).

7.4. Kputepuu oneHUBaHHUS

Tekyiuii KOHTPOJIb 3HAHUHN 00YYAIOIIETOCs OCYIIECTBISIETCS IO PE3YJIbTATaM BBIMOIHEHUS U 3alIUTHI Ta00PaTOPHBIX
paboT, KOHTPOIIBHBIX 3aJaHHUI M TEKYIIUX OMPOCOB HA JICKIUSIX.

3armuTa 1abopaTopHBIX paboT U KOHTPOJIBHBIX 3aJaHHi IPOBOMUTCS B BUjIE cobecenoBanus. BrioiHeHne Beex
71ab0paTOPHBIX PaOOT M KOHTPOJIBHBIX 3a/IaHUM, IPEAYCMOTPEHHBIX paboUeii IPOrpaMMOi TUCIIUILIHHBI, SIBIISIETCS
00s13aTEILHBIM.

Heobxoaumoe ycitoBre JUist IOMyCKa K 9K3aMEHY: BHINIOJHEHHE, IPEIOCTABICHHE U 3al[MTa OTYETOB 110 BCEM JIa00pATOPHBIM
paboTaM, MpeayCMOTPEHHBIM pabodeil MpOrpaMMOil AUCIMILUTHHEL, BBITOJHECHUE BCEX KOHTPOJIBHBIX 3a1aHHH.

ITo pe3ynpTaTam 3K3aMeHa 00YYAOIIEMYCs BRICTABIISFOTCS CIICAYIONINE OLICHKH:

«OTAUYHOY - 00yYArONIHICS B IOJHOM 00BbEME 3HAET MATEPHA, TPAMOTHO H [0 CYIIECTBY M3JIaraet ero, He JOoIycKast
CYILECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC; 0€30MMO0YHO HAXOIUT PEIICHUS 3aJaHui, IPEyCMOTPEHHBIX
MPOrpaMMO¥ OOYYEHUSI; YCIIEIIHO BBIOIHIII MIPEAYCMOTPSHHBIE MPOTPaMMOi 00YUCHUS 3aJaHuS,




«XopoIoy - 00yJaromuiics XopoIo 3HaeT MaTepuall, FpaMOTHO | O CYIIECTBY H3JIaraeT ero, JOIycKast HEeKOTOpbIe
HETOYHOCTH B OTBETE Ha BONIPOC; YBEPEHHO HAXOAUT PEIICHUs 3a1aHUH, IpeyCMOTPEHHBIX IPOrpaMMoil 00yueHHUs;
YCHEIIHO BHIOJIHIII IPEIYCMOTPEHHBIE IIPOTpaMMOii 00ydeHH s 3a1aHN;

«Y IOBICTBOPHUTEIHHOY - O0YUAIOMINIACS TOBEPXHOCTHO 3HAET MaTepHall OCHOBHBIX Pa3/IesiOB M TeM ydeOHOH qUCIIUILINHEI,
JIOIyCKaeT HETOYHOCTH B OTBETE Ha BOIPOC; 3aTPyAHACTCS C HAXOXKICHHEM PEIIeHUs] HEKOTOPBIX 3aJaHHMH,
HPeyCMOTPEHHBIX IIPOrpaMMOii 00YdeHHS; TIPEAYCMOTPEHHBIE TIPOTPaMMOI 00ydeHHs 3aJaHHs BBIITOIHEHBI C
HETOYHOCTSIMH;

«HeynoBneTBopuTeIbHOY - 00yJaromuiics He 3HAET 3HAUYUTENFHOM YacTH MaTepHana, JOIyCcKaeT CyIIeCTBEHHbIE OIMMUOKU B
OTBETaX Ha BONPOCHI; HE YMEET HAXOAUTh PellleHUs: OOIBIUIMHCTBA IPEIYCMOTPEHHBIX IPOrpaMMoit 00ydeH s 3a1aHUi; He
BCE 3aaHHs, IPEIYCMOTPEHHBIE TPOTPaMMOil 00ydeHNS, BEIITOTHEHB! YIOBICTBOPUTEIHHO.

OOyuatromuiics BBIIONHAET KYpCOBOIl IPOEKT B COOTBETCTBUU C YTBEP KICHHBIM KaJICHIapHBIM y4eOHBIM rpaHKOM.
OueHKa MOXET OBbITh CHIDKEHA 32 HECOOIIOICHHE YCTAaHOBICHHOTO CPOKA BBINOJIHEHUS KYPCOBOTO TIPOEKTA.

ITo pe3ynpTaTaM 3aIMTHl KYpCOBOTO NIPOEKTa 00OYJarOMIEMyCsl BBICTABILIIOTCS CIIEAYIONINE OLICHKH:

«OTINIHOY - 00YJArONTUHCS BBITOIHUI KYPCOBOH IPOEKT TOJIHOCTHIO B COOTBETCTBHU C 3aJaHUEM, OMIMOKH ¥ HETOYHOCTH
HE BBISABJICHBI; PH 3aIIUTE KYPCOBOTO ITPOEKTA IEMOHCTPUPYET BBICOKYIO TEOPETHUECKYIO OATOTOBKY; YCIICIIIHO
CIIPABIISACTCS C PEIICHUEM 33/1a4, IPElyCMOTPEHHBIX IPOrpaMMON yIeOHOH IHUCIUIIINHEI;

«XoporIoy - 00yJaomuiics BEIIONHII KYPCOBOH MTPOEKT ¢ HE3HAUYUTEIFHBIMH OIMMOKaMH M HETOYHOCTSIMHE; IIPH 3aIINTe
KypCOBOT'0 IIPOEKTa AEMOHCTPUPYET XOPOIIYI0 TCOPETUIECKYIO OATOTOBKY; XOPOIIO CIIPABISIETCA C PEICHHEM 3a/ad,
HPEYCMOTPEHHBIX IIPOTPaMMON y4eOHOH AUCIUIIINHEI;

«Y IOBIETBOPHUTENBHOY - O0YUAIOIIHICS BBIOIHMII KYPCOBOH MTPOEKT C CYNIECTBEHHBIMU OIIMOKAMM; TIPH 3aIIUTe
KypCOBOTO TIPOEKTA IEMOHCTPHPYET CIa0YI0 TEOPETUIECKYIO HOATOTOBKY; IIPU PEIICHUH 33/1a4, IPEAYCMOTPEHHBIX
NpOrpaMMoi y4eOHOH JUCIUIUIMHBL, IOIYCKAaeT HETOYHOCTH, CYIIECTBEHHbIE OIMOKH;

«HeynoBneTBopuTebHOY - 00yHaIOIIUICS HE BBITOJIHII KYPCOBOH IIPOEKT B COOTBETCTBHH C 3aJJaHHEM; HE BIIaJCeT
TEOPETHICCKIMH 3HAaHUAMHU 110 M3ydaeMol TUCIUILINHE; HEOOXOANMBIE PAKTHIECKHE KOMIIETCHIINN He ChOPMHUPOBAHBL.

8. YYEBHO-METOANYECKOE U HTH®OPMAIIMOHHOE OBECHEYEHUE JUCIIUITIJIMHBI (MOAY JISA)

8.1. Pexomenayemas iureparypa

JI3.1 [ Caernmunsni A.B. Metomnueckne peKOMEHAAIMH 110 BEITOTHEHHIO JJAOOPATOPHEIX padoT MO AUCIIUILIIHE
"[udpoBsle cUCTEMBI aBTOMATH3AIM U yIIpaBieHusa" [DIeKTPOHHBIN pecypc] [DIeKTpoHHBIIH pecypc]: st
cryneHnToB HanpasieHus 13.04.02 "DnektposHeprerrka u snekrporexHuka’. - Jouenk: FOYBIIO "JOHHTY",
2020. - 1 ¢aiin — Pexxum moctyma: http://ed.donntu.ru/books/21/m6065.pdf

JI3.2 | CBernmunsni A.B. Metomnuaeckne ykazaHHsA K KypcOBOMY IPOeKTy 1o auctuminHe "L{ndpoBbie cucteMsl
aBTOMATH3AIUU U YIpaBIeHU" [DNeKTPOHHBINA pecypc| [DNeKTpOHHbIA pecypc]: At CTyIeHTOB MarucTepCKoil
niporpamMmsbl 13.04.02 "DnekTpoMexaHHUUECKHUE CUCTEMbI aBTOMaTH3auu 1 dekrpornpusoy”. - JJoneuk: FOYBIIO
"ITOHHTYVY", 2020. - 1 daiin — Pexxum noctyma: http://ed.donntu.ru/books/21/m6066.pdf

JI3.3 | CBernmunsnii A.B. Metomnueckne ykazaHHs K caMOCTOSATEIbHON padote mmo aucunmumiae "Ludpossie cucTeMsl
aBTOMATH3aINU U yIpaBlIeHUs" [DNeKTpOHHBIA pecypc] [DneKTpoHHbIH pecypc]: A 00ydaromixcs o
HarpasyieHuto moarotoBku 13.04.02 "Dnekrposnepretuka u nekrporexHuka'. - JJloneuk: FOYBIIO "JJOHHTY",
2020. - 1 ¢aiin — Pexxum moctyna: http://ed.donntu.ru/books/21/m6154.pdf

JI2.1 | Crapocrun, A. A., JlanteBa, A. B. Texuudyeckue cpeacTBa aBTOMaTU3aLUU U YIPABIEHUS [DJIEKTPOHHBII
pecypc]:yuebnoe nocobue. - ExatepunOypr: Ypanbckuii Gpenepanpubiii yausepcureT, I6C ACB, 2015. - 168 ¢. —
Pexxum goctymna: https://www.iprbookshop.ru/68302.html

JI2.2 | Huxonaituyk, O. . CoBpeMeHHBIE cpeicTBa aBTOMAaTH3aluH [ DNeKTpoHHbIH pecypce]:. - Mocksa: COJIOH-IIpecc,
2016. - 248 c. — Pexxnm noctyna: https:/www.iprbookshop.ru/90278.html

JI2.3 | Tpetssixos, A. A., Enuzapos, U. A., Hazapos, B. H. Cpexncrsa aBTomatu3zaiuu ynpasieHus. CHCTEMBI
MIPOrPaMMHUPOBAHKSI KOHTPOJIJIEPOB [ DIIEKTPOHHBIN pecypc]:yaeoHoe mocodbue. - TamOoB: TaMOOBCKHiA
rocyaapcTBeHHbIN TexHuueckuil yausepcutet, ObC ACB, 2017. - 81 c. — Pexxum goctymna:
https://www.iprbookshop.ru/85973.html

JI12.4 | I'ynbko, A. B. Cucrembl aBTOMaTH3alUU TEXHOJIOTMYECKUX IpoueccoB. KoHCnekT nekuuil [DneKTpoHHbII
pecypce]:yae6HOE mocobue. - HoBocubupcek: HoBocuOmpckuit rocynapCcTBEHHBIH TeXHUUECKUH yHIBEpcuTeT, 2017.
- 94 c. — Pexxum poctyna: https://www.iprbookshop.ru/91424 . html

JI2.5 [ Axmeposa, A. H., Hlapudymauna, A. FO. [IporpaMmmupoBaHue TPOMBIINIICHHBIX KOHTPOJUIEPOB [ DNEKTPOHHBIN
pecypc]:yueOHoe nocobue. - Kazans: KazaHckuil HAIMOHATBHBIA UCCICTIOBATEILCKUN TEXHOIOTHUCSCKIH
yHUBEpCcHUTeT, 2019. - 84 ¢. — Pexxum noctyma: https://www.iprbookshop.ru/109582.html

JI2.6 |Emuzapos, U. A., Hazapos, B. H., TpetbsaxoB, A. A. TexHuueckue CpeAcTBa aBTOMAaTH3alUU U yIpaBieHus. B 3
yacTax. U.1 [DnekTpoHHbI pecypc]:yuebHoe nocodue. - Tam60B: TaMO0OBCKuil rocyaapcTBEHHBIN TEXHUUECKUI
yauBepcutet, 96C ACB, 2020. - 112 ¢. — Pexxum mocrtyna: https://www.iprbookshop.ru/115750.html

JI2.7 [Mengenes, B. A. Cucremsl yrpaBiieHHs 3JICKTPOIPUBOIAMH ITPOMBIIUICHHBIX POOOTOB [DIEKTPOHHBII
pecypc]:yuebHoe nocodue. - Mocksa: Aii [Tu Ap Menua, 2021. - 193 c. — Pexxum gocrtyna:
https://www.iprbookshop.ru/108371.html

JI2.8 | Enuzapos, U. A., Hazapos, B. H., TpeTbsakoB, A. A. TexHuueckue CpeAcTBa aBTOMaTH3alMU U yIpaBieHus. B 3
gactax. U.2 [DnekTpoHHbIH pecypc]:yaeOHoe ocodue. - Tam6oB: TamMOOBCKHI TOCYIapCTBEHHBIA TEXHIIESCKUAN
yauBepcutet, O6C ACB, 2021. - 80 c. — Pexxum goctyma: https://www.iprbookshop.ru/122986.html




JI1.1 [®enopos, FO. H. CrnpaBounuk umxenepa no ACYTII: npoextupoBaHue u pa3paboTka [DIeKTpOHHbIH
pecypc]:yaebHoe mocobue. - Mocksa, Bonoraa: Mudpa-Umxenepus, 2022. - 928 ¢. — Pexxum gocTyma:
https://www.iprbookshop.ru/124153.html

J12.9 | Aunpees, C. M., Ps6unkos, M. 0., Psounkora, E. C. AnmapaTHbIe cpeacTBa U IPOrpaMMHOE 00ecTieUeHHE
IpoMbIIUIeHHBIX KoHTpoaepoB SIMATIC S7 [OnextpoHHbIH pecypc]:yuebHoe nocobue. - Mocksa, Bonoraa:
Wudpa-Umxenepust, 2023. - 220 c. — Pexxum pocryma: https://www.iprbookshop.ru/132985.html

8.3. JIunieH31MoHHOE ¥ CBOOOIHO PACTPOCTPAaHAEMO€E MPOrpaMMHOe o0ecrneyeHne, B TOM YHCJIe 0Te4eCTBEHHOI 0

MPOU3BOICTBA

8.3.1 | OpenOffice 2.0.3 — obmectBenHas mumensuss MPL 2.0, Grub loader for ALT Linux - numensuss GNU LGPL v3,
8.3.2 | Mozilla Firefox - munensus MPL2.0, Moodle (Modular Object-Oriented Dynamic Learning Environment) -
8.3.3 | munensus GNU GPL

8.4. Ilepeuenn npodeccuoHaIbHBIX 023 JAHHBIX M MH()OPMALIMOHHBIX CIIPABOYHBIX CHCTEM
8.4.1 | OBC IPR SMART
8.4.2 | ObC JOHHTY

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUME JUCHHUIIJIMHBI (MOAYJIS)

9.1 | Aymutopust 8.303 - VYueOHas ayauTopust Ui TPOBEACHHS 3aHATUH JICKIIMOHHOTO U CEMHHApPCKOIO THUIIA,
JMa0OpaTOPHBIX M IPAaKTHYECKUX 3aHATHH, KypCOBOTO TIPOEKTHPOBAHHUS (BBIMOJIHEHUS KYPCOBBIX pPadoT),
TPYIIIOBBIX U UHAUBUIYAIBHBIX KOHCYIBTALUI, TEKYILIETO KOHTPOJIS U IPOMEXKYTOUHON aTTeCTaluy :

HOYTOYK, MYJIbTUMEIUHHBIN IPOEKTOP, IKpaH; CrelHaIn3upoBaHHas MeOelib: I0CKa ayAUTOPHAsl, apThl

9.2 [ Aynuropust 8.107 - YueOHas nabopaTopusi JJIsi NPOBEACHUS 3aHATHH JISKIIMOHHOTO W CEMHHApCKOTO THIIA,
7a0OpaTOpPHBIX M IPAaKTHYECKUX 3aHATHH, KypCOBOTO TIPOEKTHPOBAaHUS (BBIMOJIHEHUS KYpCOBBIX pPadoT),
TPYNIOBBIX W WHAWBUIYAJIbHBIX KOHCYJIBTAIMH, TEKYIIEro KOHTPOJSI M IIPOMEKYTOYHOH aTTeCTallid : CTOJIBI
ayIUTOpHBIE, CTYJbS ayAWTOpHBIC, IOCKa ayIWTOpHAas, IPOMBIIUIEHHBIE KOHTpoiuiepsl MicroPC, Hacoc
PEDROLLO, »snexrponsuratens 0,37 kBT, mpeobpa3oBarems wactoTsl Lenze 8200 Vector, matdamk maBieHUS
IFM PN3004, mpeobpa3oBartens gactoTsl Altivar-21, smektpomexanndecknii knaman TAC Forta M400, matamk
maBmeHuss PA-22  PS, cymepkoHaeHacTopHble Oartapen, mamarHoctmdeckmid ckamep OBD2, XH-M601
KOHTpoiuiep 3apsina 12V akkymyssTopHOW OaTapew, INENeBOl ONTWYEeCKHH AaTuWk ckopoctu XD-51, matawmk
temneparypsl DS18B2

9.3 | Aynutopust 8.109 - VueGHast naGoparopus Ui TPOBEISHHUS 3aHATHHA JICKIIMOHHOTO M CEMHUHAPCKOI0 THIIA,
7ma00paTOPHBIX W MPAKTUYECKUX 3aHATHH, KypCOBOTO TPOEKTHPOBAHHUS (BBINOJIHEHHUS KYypCOBBIX paboT),
TPYNIOBBIX M WHAWBUAYAJIbHBIX KOHCYJBTAIlMH, TEKYyIIEro KOHTPOJIS M NPOMEXKYTOYHON aTTECTAllMH : CTOJIBI
ayAUTOpHBIE, CTYlbsi AayAUTOPHBIE, [OCKa AayJUTOpHasi, HOYTOYK, MYJIbTUMEIUNHBI NPOEKTOp, HKpPaH;
nporpammusblii perynsitop OBEH TPM 151, usmeputens-perynsrop OBEH TPM 202, tudpoBoit MynbTHMETp
LOVATO DMK3, mnporpammupyemsrii sormuecknii kontpoiurep VIPA  313SC, npeoOpaszoBarens 4acTOTHI
Danfoss VLT 5000, ¢wusnueckass Mojenb NPUTOYHOM HAarpeBaTeIbHOM YCTaHOBKH, CTapTOBBI KOMIUICKT
SPEED7.800-7DK20, patunk emkoctHoii CA18 CLN 12PA, parunk wusayktuBHbelii [A18 DSN 14 PO,
tdoromatumk PA 18 CSD 02 PA, mpeoOpaszoBatens yactotel Lenze 8200 Vector, mosmmmonep Lenze 9300
EV9321-EP. mpeobpazoBarens wactorsl Unidrive SP 1401, ycrpoiictBo mmaBHoro mycka Softstarter PFE-16,
nopaiiBep maroBoro nasuratens MDS5 MF15 5, marossiii asuratens Al6K-MS569W, mnporpamMmupyeMsiii
norudecknii  koutposuiep VIPA CPU314ST. mpeoGpazoBatens dactotel Comander SK, 1.1 kBT, cuioBoi
npeoOpazoBatens mocrossuaoro Toka Mentor II Digital DC Drive, Bo36ymutens FMXS5 Field Controller,
yrpasisemslii BeimpaMutens  DCS 800 (ABB), snexrponsuratenu IIBCT-42 IIBCT-43, mporpaMMupyemsit
noruuecknit koHTposep OBEH IIJIK 100, mporpammupyemsiii joruueckuii kontpomiep VIPA CPU 314ST,
npeobpa3zoBaTenb yactoTsl Lenze 8400

9.4 | Aymutopust 2.138 - UwuranbHeli 3a1 HaydHO-TeXHUYECKOW OMOIUOTEKH — TOMEIICHHUE JJI CaMOCTOSITCIBHOM

paboTBl C BO3MOXHOCTBIO MOAKIIOUEHUs K cetd "HMHTepHer" u oOecrmedeHHWeM JoCTyna B 3JICKTPOHHYIO
WH(POPMALMOHHO-00Pa30BaTCIbHYIO Cpely oOpraHum3aimuu . KoOMIbIOTepHasT TEXHHKA C BO3MOXKHOCTBIO
MONKIIOUeHUsT K ceth «MHTepHeT» ® oOecrmedeHHWEeM JIOCTyma B DIICKTPOHHYIO — HWH(GOPMAIMOHHO-
obpazosatensHylo cpeny (OMOC ouHTY) u snekrponHo-ombmmoreunyio cucremy (OBC IPR SMART), a
Takke BO3MOXKHOCTBIO HHIWBHIYAILHOTO HEOTpaHWYEHHOTo joctyma oOydatommxcs B OBC uw DUOC

mocpenctBoM Wi-Fi ¢ mepcoHanbHBIX MOOMITBHBIX YCTPOUCTB.
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PabGouas nporpamma JUCHHUITIIINHBI ((HpOI'paMMHOC obecrnieueHue pO60TOTeXHI/I‘IeCKI/IX CUCTEM»

pa3paborana B cootBercTBrn ¢ OPI'OC BO: denepanbHBII TOCYIApPCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPT BBICIIECTO
oOpa3oBaHUS - MarucTparypa IO HamIpaBiIeHHWI0 HoATOTOBKH 15.04.06 MexaTtpoHnka ©u poOOTOTEeXHHKA (TIpHKa3
Muno6pnaayku Poccun ot 14.08.2020 1. Ne 1023)

COCTaBJIeHA B COOTBETCTBUM C Y4eOHBIM IUIAHOM [0 HampaBieHHI0 TnoarotoBku 15.04.06 MexarpoHuka u
poboTOTEXHUKA, HampaBieHHOCTh (mpoduib) / croenuanusaims «CHCTEMBI — YIOpPaBICHHS POOOTOTEXHUYECCKUMU
koMIuiekcamu» g 2025 roja npuéma.

1. IIEJIb U 3AJJAYM OCBOEHUSI IUCLHUILTAHBI (MOLY.JIsT)

Heas: | hopMupoBaHuE y CTYAEHTOB TEOPETUIECKOH 1 MPAKTHUECKOM 0a3bl METOIaM U CIIOco0aM MpOrpaMMHUPOBAHHS
MHKPOITIPOLIECCOPHBIX CHCTEM, KOTOpast HO3BOJIUT MM PEIlaTh MPAKTHUECKHE 3a1a4H B UX MPOPECCHOHATIBHON
JESITEIBHOCTH, CBSI3aHHON C IPOEKTHPOBAHNEM MHUKPOIIPOLIECCOPHBIX CHCTEM YIIPABICHHUS POOOTOTEXHIUECKUX
CHCTEM.

3apaum:

1.1 | @opMupoBaHHe 3HAHUH IO METOAAM U CIIOCO0aM MPOTPAMMHUPOBAHUS MUKPOIIPOIIECCOPHBIX CHCTEM.

1.2 | IlpuoGpeTeHne HaBBIKOB pa3pabOTKU MUKPOIIPOLIECCOPHBIX CUCTEM aBTOMAaTHUECKOTO YIIPaBJICHHS.

1.3 | @opMupoBaHye HaBBIKOB PELICHUS MPUKIAIHBIX 33124 B 001aCTH HU(PPOBBIX CUCTEM YIPaBIECHHUSI MEXaTPOHHBIMU
1 poOOTOTEXHUYECKUMHU YCTPOHCTBAMHU.

2. MECTO JUCIIMITIJIMHBI MOAYJISA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBbI

JucuuminHa OTHOCUTCS K 4acTH, (OPMHUPYEMOil ydacTHUKaMu 00pa3oBaTeNbHBIX OTHOMEHHH, broka 1

2.1
JucrmruimHel (MOAYIH) y4eOHOTO TIaHa.

2.2 | CBs3b ¢ NpeAIeCTBYIOIMMH THCHUILIHHAMH (MOLYJISAMH):

2.2.1 | CnennansHbIe pa3fenbl TEOPUH aBTOMATUIECKOTO YIIPABICHHS

2.2.2 | Cuctembl ynpaBieHHs SIEKTPOIPUBOIOB IEPEMEHHOTO TOKA B MEXaTPOHHUKE U pOOOTOTEXHUKE

2.2.3 | ludpoBsle cucTeMBI yIpaBieHUs poOOTaMH

2.3 | Jucuuniaunsl (Moay/u), npaktuku u TUA, 171 KOTOPBIX OCBOeHHEe JAHHOM AUCUHUILIMHBI (MOLYJIs1)
HEO0X0UMO KaK MpeaIecTByoliee:

2.3.1 ]_lI/I(I)pOBBIe CUCTEMBI aBTOMAaTU3allun pO6OTOT€XHI/I‘IeCKI/IX 1 MEXAaTPOHHBIX KOMIIJICKCOB

2.3.2 | BeImomHeHHE, MOATOTOBKA K MPOIEAYPE 3alUThI ¥ 3alTUTa BHITYCKHON KBATU(PHKAIIMOHHOW PabOTHI

3. IJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA JUCHUTIJIMHBI (MOIYJIA)

[IK-2 : CriocoGeH BBIOMpATh CepuifHbIe U IPOSKTHPOBATh HOBBIC 00BEKTH AaBTOMATH3ALUH U POOOTOTU3ALUH

[1K-2.3 : JleMOHCTpUpYET HABBIKU IPOTPAMMHON peasTi3alliy CHCTEM YIIPABJICHHIS 00BEKTOB MPOQPeCcCHOHANBHOM
JEATENbHOCTU

B pe3yabTaTte ocBOeHUS JMCHUTJIMHBI (MOAYJIs1) 00y4aOMIMiics 10/KeH

3.1 |3uaTh:

3.1.1 | ocoGeHHOCTH TTPOTPAaMMHIPOBAHHS COBPEMEHHBIX MUKPOIIPOIIECCOPHBIX CHCTEM YIIPABIICHHS, BKITIOYAs
IIPOrpaMMHUPOBAHUE BHEITHNX NepU(EPUIHBIX MOAYICH pa3IHIHBIMA METOTAMH.

3.2 | YMeTh:

3.2.1 | ucTIoNb30BaTh MOMYYSHHYIO B pe3yiIbTaTe 00yIeHUS TEOPETUIECKYIO M MTPAKTUIECKYI0 0a3y 1Jisl pa3padOTKU U
MIPOrpaMMUPOBAHHSI MUKPOIIPOLIECCOPHBIX CHUCTEM Ha 0a3e OJHOKPUCTAIBHBIX MUKPOKOHTPOJUIEPOB U Ha SI3bIKE
Cu;

322 pa3pa6aTBIBaTB nporpaMMHOC obecrieyeHue COBPEMECHHBIX MUKPOIIPOLICCCOPHBIX CUCTEM C MCIIOJIB30BAHUEM
OIICPAITMOHHBIX CUCTEM PE€AIBHOI'O BPEMCHU,

3.2.3 | ucnI01b30BATh IOIYYEHHbIE 3HAHUS [IPU PELICHUH IPAKTUUECKUX 334a4 110 IPOrpaMMUPOBAaHHIO
MHKPOITPOLIECCOPHBIX CUCTEM YIPABICHUS MEXaTPOHHBIMU U POOOTOTEXHUYECKUMH yCTpOiicTBaMu;

3.3 | Baagers:

3.3.1 | HaBBIKAMH peanu3aluy AATOPUTMOB aBTOMATHYECKOTO YIIPABICHHUS POOOTOTEXHUIECKIMH CHCTEMaMH Ha
OJTHOKPUCTAJIbHBIX MUKPOKOHTPOJLIEPAX;

3.3.2 | HaBBIKAMH pa6OTLI C OII€pallTuOHHBIMHU CUCTEMAaMU PE€AJILHOI'O BPEMCHH.




4. OFbEM JUCHHUIIJIMHBI (MOAYJIs1), BUABI IPOMEXYTOYHOI'O KOHTPOJISL

4.1 Pacnpene.ﬂelme YacoB, OTBCICHHbIX HA U3yYC€HHUE TUCHUILINHBI 10 BUIaM 3aHATHH U ceMecTpam

Cemectp
(<Kypc>.<Cemectp 320
Ha Kypce>) HUroro
Henens 16
Bun 3anaruit v PII I PII
Jlexuun 16 16 16 16
JlabopaTopHsbie 48 48 48 48
KonrakrHas 4 4 4 4
pabora
(KOHCYNBTAIAN U
KOHTPOJIb)
Hroro ayn. 64 64 64 64
KonrakrHas 68 68 68 68
pabota
Cam. paboTa 94 94 94 94
Yacel Ha 54 54 54 54
KOHTPOJIb
HUrtoro 216 216 216 216

4.2. Buabl KOHTpOJS

JK3aMeH 3 CEM.

4.3. Haauume KypcoBoro npoekra (padornb)

KypcoBoii mpoekT (paboTa) y4eOHBIM ITIAHOM HE TIPETYCMOTPEH.

5. CTPYKTYPA U COAEPKAHUE JUCLUIIJINHBI (MOAY.JIST)

o E - E i" g HuaukaTopbl
S & & HaunmeHoBaHue pa3iesioB U TeM g & nocruxenusi | Jlureparypa
3 e 3 =n KOMIIeTeHIU i
Paznen 1. BBoaubie nmoJioxkenus. Lenu u 3agaun kypca
1.1 | Jlex | Beenenue. TpeOoBaHUs K IPOrPaMMHOMY OOCCIICUCHUIO 3 2 [K-2.3 JIL.1 JI1.2
BCTPauBaEMbIX MUKPOIIPOLECCOPHBIX CUCTEM. JI2.1J13.2
1.2 Cp | M3yueHue JISKHIHOHHOTO MaTepralia U MOArOTOBKa K JIaAO0OpAaTOPHBIM 3 10 [K-2.3 JI1.2 J12.1
pabortam J3.2
Pazjen 2. AHaIu3 4 ONTUMM3ALMS AJTTOPUTMOB yIIPaBJIeHUs
MMKPOIPOLECCOPHBIMH CHCTEMAMHU
2.1 | Jlex | dopMHupOBaHUE ONTUMAIBHBIX AITOPUTMOB U MPOTrPAMMHOI0 3 2 IK-2.3 JIT.1 JI1.2
o0ecrieueHHsT BCTpPauBaeMbIX MUKPOIIPOIIECCOPHBIX CHCTEM C JI2.1J13.2
Y4ETOM OCOOEHHOCTH apXUTEKTYPHI MUKPOKOHTPOJLIEPOB.
Pa3paboTtka 6e30macHbIX adrOpUTMOB U MPOTPaAMM.
2.2 | Jla6 | Hasnauenue, pyHKIMU K 00JaCTh NPUMEHCHHUS OINEPAHOHHBIX 3 6 IK-2.3 JI1.2J12.2
CHCTEM PeabHOTO BPEMEHH BCTPAHBACMBIX CHCTEM J3.1
23 Cp | M3yueHue JISKHIMOHHOTO MaTepralia U MOArOTOBKA K JIaAOOpaTOPHBIM 3 16 IK-2.3 JI1.1 JI1.2
paboTtam J12.1 J12.2
J3.2
Pa3nen 3. Haznauenue, pyHKUMM 1 00,1aCTh NPUMEHEHHUS
omnepanoHHbIe CHCTEMBI PeaJbHOT0 BpeMEeHH BCTPanBaeMbIX
cHCTeM.
3.1 | Jex |Heo0Xx0aMMOCTb IPUMEHEHHS OIIEPALIMOHHBIX CUCTEM PEabHOTO 3 4 IK-2.3 J1.1J12.1
BpeMeHHU. Bubl onepanoHHbIX CUCTEM PEabHOIO BPEMEHHU. J3.2
[onstue «3amaga» u «ConporpamMmay. OyHKIMH ITAHUPOBIIAKA
3agad. Buasl MEHOro3amauHocTH. [IpropHTeTHI 33/1a9 ONepanoOHHbBIX
CHCTEM pealIbHOT'O BPeMEHH.
3.2 | Jlab |OmnepalrioHHBIE CUCTEMBI PEAILHOIO BPEMEHH BCTPAUBAEMBIX 3 10 [K-2.3 JI1.1J12.1
CUCTEM J3.1
33 Cp | M3yueHue JISKHIHOHHOTO MaTepralia U MOAroTOBKa K JIaAG0OpaTOPHBIM 3 16 [K-2.3 JI1.1 JI1.2
pabotam JI2.1 J12.2
J3.2




Pa3zjen 4. [IporpaMmmHuas peaju3anusi CHCTeM YNpaBJIeHHsI HA
0a3e FreeRTOS mukpoxonTpoJuiepos AVR.

4.1 Jlek | OcOOEHHOCTH YCTAHOBKH OTIEPAMOHHON CHCTEMBI peaibHOTO 3 4 [IK-2.3 JI1.1J12.2
Bpemenn FreeRTOS s mukpoxontpomurepoB AVR. API ¢pyrkmmm J3.2
FreeRTOS. IToctpoeHue mporpaMm yrpaBieHHs OOIBIINM YHUCIOM
00bekTOB aBTOoMaTH3aluu npu nmomoiu FreeRTOS. Orpannuenus
Ha ucnosns3obanue FreeRTOS miis ynpaBieHUs TEXHOIOIMYECKUMU
MIPOIIECCaMH.

4.2 | Ja6 |Paspabotka anroputMmoB yipasieHus B FreeRTOS 3 12 [1K-2.3 JI1.2 J12.1

J3.1

43 Cp | 3yueHwue JIEKIIMOHHOTO MaTepraa 1 MOArOoTOBKa K Ta0OpaTOPHBIM 3 16 [1K-2.3 JI1.1 JI1.2
pabotam JI2.1 J13.2
Pazpnen 5. IlporpammupoBaHue MUKPOKOHTPOJLIEPOB ceMeiicTBa
ARM c HCIIO1b30BaHUEM CTAHAAPTHBLIX 0M0JH0TEK nepudepun
MHUKPOKOHTPO1epoB ARM cemeiictBa STM32.

5.1 Jlex | CTpyKTypHasi cCXeMa MHUKPOKOHTPOJIIIEPOB ceMeiicTBa ARM, 3 2 [1K-2.3 JI1.1 JI1.2
pacrpeeneHue maMsITH, pETUCTPBI O0IIET0 Ha3HAUYCHUS U PETHCTPHI JI2.1J13.2
BBOJ1a/BBIBOAA. OCHOBHBIE (DYHKIIHOHATIBHBIE OIOKH U
nepudepruitHple MOAYIH MUKPOKOHTpoIuiepoB STM32.

5.2 | Jab |VYnpasnenue nepudepUiHBIMU YCTPOUCTBAMH MHUKPOKOHTPOIIIEPA 3 10 [1K-2.3 JI1.2 J12.1
cemeiictBa ARM. JI3.1

53 Cp |H3yueHue JEKIIMOHHOTO MaTepHaja | MOATOTOBKA K JIaO0paTOpHbIM 3 20 [K-2.3 JIT.1 JI1.2
pabortam J12.2J13.1
Pa3nen 6. Padora ¢ FreeRTOS mukpoxonTpo/iiepoB ARM
cemeiicrBa STM32.

6.1 Jlek | OcOOEHHOCTH YCTAHOBKH OTIEPAMOHHON CHCTEMBI peaibHOTO 3 2 IIK-2.3 JI1.1 JI1.2
BpemeHu FreeRTOS g mukpoxonTposuiepo STM32. API JI2.2 J13.1
¢yaxaun FreeRTOS. ITocTpoenne nporpamm ynpaBieHHS
6OJBIINM YHCIOM 00BEKTOB aBTOMATU3AIMH IIPU TTOMOLIH
FreeRTOS.

6.2 Jlab | VripaBsieHHe BHENIHUMH YCTPOUCTBAMH C UCIIOJIB30BAHHEM 3 10 IIK-2.3 JI1.2 J12.2
FreeRTOS J13.2

6.3 Cp | M3yueHue JISKHIMOHHOTO MaTepralia U HOArOTOBKa K JIaAGOPaTOPHBIM 3 16 IK-2.3 J11.2J12.2
paboram JI3.1

6.4 | KPKK | KoHCYIbTallMH ITO TeMaM JUCIUTLTHHbI 3 4 IIK-2.3 JIL.1 JI1.2

JI2.1 J12.2
JI3.1 JI3.2

6. OBPASOBATEJIBHBIE TEXHOJIOTUHA

B Xoae 06y‘-IeHI/I$I TMPUMEHAIOTCA CICAYIOMINEC 06pa3OBaTean1>1e TCXHOJIOTHUH:

6.1

Jlexnus

SIBnsieTcsl OCHOBHBIM BHJIOM YYEOHBIX 3aHATHH, COCTaBISET OCHOBY TEOPETHYECKOW IOJTrOTOBKU
oOyuaromuxcst. Llenn JEKNMOHHBIX 3aHATHH: JaTh CHUCTEMAaTHU3MPOBAHHBIE HayyHbIE 3HAHUS 110
JUCLUIUIMHE, aKICHTHPOBaTh BHUMAaHWE Ha HauOoJjee CIIOKHBIX BONpPOCAaX MCIHILUINHBI;
CTUMYJIMPOBaTh AaKTUBHYIO II03HABATEIBHYIO JIESTEJFHOCTh OOYYaIOIIUXCS, CIIOCOOCTBOBATH
(hOopMHPOBAHUIO HX TBOPUYECKOTO MBIIILICHHS.

6.2

JlabopatopHas
pabora

Bua y4eOHOro 3aHsATHs, Ha KOTOPOM CTYACHT [OJ] PYKOBOJCTBOM IIPEMOABATENsl IOCHe
MPE/IBAPUTEIHHOTO HM3YYCHUSI COOTBETCTBYIOMICH METOMUKH JIMYHO MPOBOAWT HATYpHBIC WU
MMHTALMOHHBIE SKCHEPUMEHThl MM HCCIICJOBAHUSI C IENbI0 IPAKTHYECKOTO ITOATBEPIKIACHUS
OTJAEJBHBIX TEOPETUUECKHUX IMOJOKEHUH Y4eOHOH NUCUHIUIMHBI, IPUOOpeTaeT yMeHHs: padoTaTh C
1a60PaTOPHBIM 000PYIOBAHUEM U U3MEPHUTEIHLHBIMU TPUOOpaMHU.

6.3

CamocrosTelb
Has pabota
00yJaronmxcs

Hanpasnena Ha yriyOneHMe © 3akpeIUIeHHE 3HAHWH, MOJMYYEHHBIX Ha JEKIUSIX W APYrUx
3aHSTUSX, BBIPAOOTKY HABBIKOB  CAaMOCTOSATENILHOTO  AKTUBHOTO  IPUOOPETEHHS  HOBBIX,
JIOTIOJTHUTENIBHBIX 3HAHUH, MOATOTOBKY K INPEJICTOSIINM YU4EOHBIM 3aHATHSAM U IPOMEKYTOUHOMY
KOHTPOJIIO.

6.4

Koncynbranus

SBnsiercss oxgHoMt M3 GopM pyKOBOACTBA y4eOHOH paboTOi O0OYJarOIUMXCS U OKa3aHUSA UM
MOMOIIA B CAMOCTOSITEJIbHOM HM3Y4CHHH Marepualia JAUCIHUIUIMHBI, B JIMKBHIAIUH HMEIOIIUXCS
npo0esioB B 3HAHMSAX, 3aJ0JDKEHHOCTEH 0 TEKYIIUM 3aHSITHSM, B MOJIrOTOBKE MHCHMEHHBIX
pabot (npoektoB). KoHCynmbTalusi MPOBOJSITCS MPENojaBaTeseM, BEAYIIHUM 3aHATUHS B y4eOHOM
TPYIIie, HAYIHBIM PYKOBOAWTEIEM M MOKET HOCHTh KaK WHAMBHIAYAIBHBIA, TaK M TPYIIOBOI
XapakTep.

7. POHJI OIEHOYHBIX CPEICTB

7.1.

KOHTpOJ’Ile)Ie BOMPOCHI VISl MPOBEACHUA TEKYLIE€r0 KOHTPOJIsA YCII€BA€EMOCTHU




Tema 1.BBoanslie nonoxenus. Leaun u 3apaun Kypca.

1. JlaiiTe onpeseneHNe BCTPAUBAEMBIX CHCTEM.

2. Ilepeuncimute 0COOEHHOCTH MUKPOKOHTPOJIIEPOB BCTPAaUBAEMBIX CHCTEM.
3. Ilepeunciute TpeOOBaHUS K MIPOTPAMMHOI YaCTH BCTPAUBAEMBIX CHCTEM.
4. llepeuncaurte 06JaCTH IPUMEHEHHSI BCTPAaUBAEMbIX CHCTEM.

Tema 2. AHanu3 ¥ ONTUMU3ALUS ATTOPUTMOB YIIPABIECHHUS MUKPOIIPOLIECCOPHBIMU CUCTEMAMU.
1. TaiiTe onpeesieHUe ONTUMAIbHOIO aJTOPUTMA.

2. Ilepeuncnute OCHOBHbIE KPUTEPUH, TIO KOTOPBIM BBIOIHAETCS ONTUMM3AIMS alTOPUTMA.

3. Kputepnu 6e30macHOCTH pa3pabaThIBaeMbIX IIPOTPAMM.

4. Y4er apXUTEeKTypbl MUKPOKOHTPOJLIEPA [IPU ONTUMU3ALUH aITOPUTMOB.

5. IloHsiTHE BpEMEHHU BBHIIIOJIHEHMSI aJITOPUTMA.

Tema 3. Ha3nauenue, GyHKINHM 1 007IaCTh IPUMEHEHHUS OTIEPAIIMOHHBIX CHCTEM PEaIbHOTO BPEMEHH BCTPANBACMBIX CHCTEM.
1. ITepeunciute 0COOEHHOCTH ONEPAIIMOHHBIX CHCTEM PEaTbHOTO BPEMEHH.

2. IlepedncnuTe OCHOBHBIE TUIIBI ONEPAL[IOHHBIX CHCTEM PEabHOTO BPEMEHHU.

3. B kakux ciydasx HeoOXOIMMO IPHUMEHSTE ONIEPAIOHHBIC CHCTEMBI PEabHOTO BpeMEHH?

4. Ilepeuncnute (HYHKIUY IUTAHUPOBIIHKA 3a/1a4.

5. Kakum obpazom GpopMupyercsi IpHOPUTETHOCTD BBIITOJIHEHHS 3aa4?

6. ITepeunciute BUbI MHOT03a[a4HOCTH.

Tema 4. [IporpammMHas peanusanus cucteM yrnpasieHus Ha 6a3e FreeRTOS mukpokoHTpomiepos AVR.
1. ITpuBeaute ocodbenHocTr yctaHoBKH FreeRTOS Ha MukpokoHTpoiiep cemeiictBa AVR.

2. Orpann4eHue MUKpOKOHTpOILIEpOB cepuu AVR.

3. Onuimmre METOOUKY yIIpaBiIeHUs ycTpoiicTBaMu uepe3 API nius MukpokoHntpoiiepos AVR.

4. Naiite oburyro xapaktepuctuky FreeRTOS.

5. Ilepeuncnure npeumymiectsa u Hepoctatku FreeRTOS.

Tema 5. [IporpaMMupoBaHIe MUKPOKOHTPOJLIEPOB cemeiicTBa ARM ¢ HCIONB30BaHHEM CTaHIAPTHBIX OMOIHOTEK
nepueprun MUKpOKOHTposiepoB ARM cemeiictBa STM32.

1. Tlepeuncnute perucTpsl 00IIEr0 Ha3HAYCHUSI MUKPOKOHTposutepa STM32.

2. OnummuTe Mponexypy HaCTPOHKH PErHCTPOB BBOAA/BEIBOIA.

3. [lepeuncnute OCHOBHBIE TepUepuiiHbIe MOAYIN MUKPOKOHTpouiepa STM32.

4. OnummTe MoCIIeI0BaTeNIbHOCT IPOrPaMMHPOBaHHUS NEPH(HEPHUIHHOTO MOIYJISL.

5. Ilepeuncnute OCHOBHEIE (PyHKIIMOHAIBHBIE OJIOKM MUKPOKOHTpoJutepa STM32.

Tewma 6. Pabota ¢ FreeRTOS mukpokonTposnepoB ARM cemeiictBa STM32.

. [IpuBeaute ocobennoctH yctanoBkU FreeRTOS Ha MUKpoKOHTpoIiep ceMelictBa ARM.

. lepeunciute ocHoBHBIE (yHKIHH API FreeRTOS.

. OnumuTe npoueaypy ynpaBlieHHs BHEIIHUM ycTpoiicTBoM uepe3 APL.

. Ilepeuncnute npUHIMITE GOPMUPOBAHUS OYEPEIHOCTH ONEPALIMHL.

. IlepeuncinTe 0COOEHHOCTH YIIPABIEHHS OOJBIINM KOIHIeCTBOM 00BeKTOB depe3 FreeRTOS.

L S R

7.2. KOHTpOJILHbIe BOIIPOCHI JJifl MPOBE/ICHUSA l'lpOMe?KyTO‘-IHOﬁ aTTeCTAllui IO UTOraM OCBOCHHUSA NUCIHUIIIHHBI

. JlaiiTe onpeneneHue BCTpauBacMbIX CUCTEM.

. Ilepeuncnute 0COOEHHOCTH MUKPOKOHTPOJUIEPOB BCTPAUBAEMBIX CHCTEM.

. Ilepeuncnnte TpeOOBaHUS K IPOrpaMMHON YaCTH BCTPAUBAEMBIX CHCTEM.

. Ilepeunciute 00IaCTH MPUMEHEHNS BCTPAHBAEMBIX CHCTEM.

. [aiite ompeneneHne ONTHMAIBEHOTO AITOPUTMA.

. IlepeunicnuTe OCHOBHBIE KPUTEPUH, IO KOTOPBIM BBINOIHIETCS ONTUMH3ALUS AITOPUTMA.
. Kpurepun 6e3onacHocT pazpabaTeiBacMbIX IPOrPaMM.

. Y4er apXuTeKTypbl MUKPOKOHTPOJIIEpa IIPH ONTHMH3AIMN aJTOPHTMOB.

. IloHsITHE BpeMEHU BBINOIHEHHS alITOPUTMA.

10. [Tepeuncnure 0COOEHHOCTH ONEPALMOHHBIX CUCTEM PEaJbHOTO BPEMEHU.

11. ITepeunciiuTe OCHOBHBIC TUIIBI OTIEPAIIMOHHBIX CHCTEM PEabHOTO BPEMEHH.

12. B xakux cirydasx HeOOXOJMMO MPUMEHSTh OIEePAlHOHHbBIE CHCTEMBI PEaTbHOTO BPEMEHH?
13. Ilepeuncnure GyHKUMHU IIAHUPOBLIMKA 3a7a4.

14. Kakum 06pazom GopMUpyeTcss IPUOPUTETHOCTD BHITTOJTHEHHUS 331347

15. TlepeuncnuTe BUIBI MHOT033JaYHOCTH.

16. Ilpuseaure ocobenHoctr ycranoBku FreeRTOS Ha MukpoxoHTposuiep cemeiicta AVR.
17. OrpaHnueHue MUKpOKOHTpoJuiepoB cepunt AVR.

18. Onuimre METOIUKY yIIpaBieHUs ycTporcTBaMu uepe3 API nins MukpokoHTposiepos AVR.
19. Maitre obmyro xapakrepuctuky FreeRTOS.

20. Ilepeuncnure npeumyuiecTBa 1 Hepocratku FreeRTOS.

21. Ilepeunciute perucTpsl 00IIEeT0 Ha3HAYeHHsI MUKpOKOHTposuiepa STM32.

22. OnummTe IporeIypy HaCTPOWKH PETHCTPOB BBOA/BBIBO/IA.

23. Ilepeuncnute OCHOBHBIE NepudepuiitHble MOy MUKPOKOHTpoiuiepa STM32.

24. OnummuTe MocieI0BaTeIbHOCTD MPOrpaMMHUPOBaHHUS EpU(EPHUITHOTO MOJTYIIS.

O 01N DN K~ Wi —




25. Ilepeuncnute OCHOBHBIE (DYHKIIMOHATIBHBIE OJIOKH MUKpOKOHTpomaepa STM32.

26. TlpuBenute ocobeHHOCTH ycTaHOBKU FreeRTOS Ha MukpokoHTposuiep cemericTBa ARM.

27. Ilepeuncnute ocHoBHBIE (yHKIHH API FreeRTOS.

28. OnummuTe Nporeaypy yIpaBIeHHs BHEIIHIAM yCTpoHcTBOM depe3 API.

29. Ilepeuncnure NPUHLUIBI (POPMHUPOBAHUS OUEPETHOCTH ONEpaLIUil.

30. [Tepeuncnure 0cOOEHHOCTH yIpaBiIeH!s OOIBIINM KonudecTBoM 00bekToB yepe3 FreeRTOS.

7.3. TeMaTuKa NHCbMEHHBIX PadoT

KypcoBoii poekT (paboTa) o JUCIUIUIMHE YIeOHBIM IDTAHOM HE MPEIyCMOTPEH.

7.4. Kputepuu onieHUBaHUA

Texymuit KOHTPOJIb 3HAHUH 00YJAIOIIETr0Cs OCYLISCTBILICTCS IO PE3YJIbTaTaM BBIIOTHEHUS U 3alIUTHI Ja00PaTOPHBIX
paboT, KOHTPOJBHBIX 33aHUH U TEKYIIHX OMPOCOB Ha JICKIUAX.

3amuTa 1a00paTOPHBIX paObOT U KOHTPOJIBHBIX 33JaHUH MPOBOIUTCS B BUE coOecenoBaHMs. BrimomHeHne Bcex
1ab0PaTOPHBIX PAOOT M KOHTPOJIBHBIX 3a/IaHUM, IPEAYCMOTPEHHBIX paboUeii MpOrpaMMoil TUCIUILIHHBI, SBIISIETCS
00s13aTENBHBIM.

HeobxonuMoe yciioBre Jiis TOMycKa K 9K3aMeHY: BBITIOJIHEHHE, TIPEIOCTaBICHUE U 3aIIUTa OTIETOB MO BCEM JTab0paTOpHBIM
pabotam, MpeIyCMOTPEHHBIM paboyeil MporpaMMoii AUCIUILTUHEI; BHITIOJTHEHUE BCEX KOHTPOJIBHBIX 3aJaHHM.

ITo pe3ynmpTaTaM 3k3aMeHa 00yJarOIEMYCs BEICTABIISIFOTCS CIICAYIOIINE OLICHKH:

«OTIHIHOY - 00YJAIONIUICS B TIOJTHOM 00BhEME 3HACT MAaTEepUal, TPAMOTHO U TI0 CYIIECTBY M3JIaraeT ero, He JIOImycKast
CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC; 0€30IIMO0YHO HAXOHUT PEIICHUS 3aJaHHi, PEeTyCMOTPEHHBIX
IpOrpaMMOi OOYYCHUSI; YCIEIIHO BBIIOIHII MPEAYCMOTPEHHBIC MPOrPaMMOil 00yUeHUS 3aJaHus,

«XoporIoy - 00yJaromuniicss XOpOIIo 3HaeT MaTepuall, FPaMOTHO H O CYIIECTBY H3JIaraeT ero, A0IycKas HEeKOTOphIe
HETOYHOCTH B OTBETE HA BOMPOC; YBEPEHHO HAXOUT PEUICHHUS 3a/IaHU, PETYCMOTPEHHBIX MMPOTPaMMOii 00yICHHS;
YCIENIHO BBIMOIHII IPETYCMOTPEHHBIE MPOTPaMMOil 0OyUEeHNS 3a1aHUS;

«Y IOBIETBOPHUTEIHLHOY - O0YUYAIOLIMICS TOBEPXHOCTHO 3HACT MAaTEPUal OCHOBHBIX Pa3[esioB M TeM Y4eOHOM JUCIUILUINHEI,
JIOIyCKaeT HETOYHOCTH B OTBETE Ha BOIIPOC; 3aTPYIHSACTCS C HAXOKJICHHUEM PEICHNST HEKOTOPBIX 3aaHuH,
MIPEIYCMOTPEHHBIX MPOTPaMMOI 00YUeHHUST; TIPETYCMOTPEHHBIE TIPOTPaMMOi 0OYUSHHS 331aHUS BHITIOJTHEHBI C
HETOYHOCTSIMH;

«HeynoBneTBOpUTEIBHOY - 00yJaIOIINiiCs HE 3HACT 3HAYUTENIFHOM YaCTH MaTepHala, JOIyCKaeT CYIIECTBEHHbIC OIINOKA B
OTBETaxX Ha BOMPOCHI; HE YMEET HAXOIUTh PEIICHHUs OOJNBIINHCTBA MPETYCMOTPEHHBIX MPOTPAMMO 00yIeHUS 3aIaHMIi; He
BCE 3aJIaHMsI, IPEAYCMOTPEHHBIE IIPOTPaMMOi 00YUEHHS, BHITTOTHEHBI YOBIETBOPHUTEIBHO.

8. YYEBHO-METOANYECKOE U HTH®OPMAIIMOHHOE OBECHHEYEHHUE JUCIUITIJIMHBI (MOAY JISA)

8.1. Pexomenayemasi iutepaTypa

JI3.1 |Muntyc A. H., Cepruenko A. C. Metoauueckue peKOMEHIAIMN IS IPOBEACHUS TA00paTOPHBIX paboT Mo
JHUCHUIUIAHE Y4eOHOTO0 MIaHa "MUKpOIIPOLECCOPHBIE CHCTEMBI dIeKTporipuBoa”. OCHOBBI MPOrpPaMMHUPOBAHHS
MHKPOKOHTpOJUTepoB apxuTekTypsl ARM Cortex-M4 Ha 6a3e otnanognoro moayns STM32F4 Discovery
[DnexTpoHHbIH pecypc] [DneKTpOHHBIN pecypc]: s 00yqalonmxcsi ypoBHS MpodecCHoHATFHOTO 00pa30BaHuUs
"Maructp" 1o HanpaBlIeHHIO MOAr0ToBKU 13.04.02 "DnekTposHepreTrHka U 3MeKTPOTEXHUKA', MaTUCTEPCKOI
nporpaMmsl "MEKpOIPOLIECCOPHBIC CHCTEMBI YIIPABJICHHS BO30OHOBIIEMBIMH HCTOYHUKAMU SHeprueil”" Bcex hopm
obyuenus. - JJorenk: TOYBIIO "IJOHHTY", 2020. - 1 ¢aiin — Pexxum moctyma:
http://ed.donntu.ru/books/21/m5938.pdf

JI3.2 [Muntyc A. H., Cepruenko A. C. Metoandeckue yKa3aHUsI K OpraHU3alliy CaMOCTOATEIbHON paboThI 110
qucuuiuinHe "MUKpOIIPOLIeCCOPHBIE CUCTEMBI AIEKTponpruBoAa" [DIeKTpOHHBINH pecypc] [DIeKTpoHHbBIH
pecypc]: s 00yJaronuxcsi ypoBHs Mpo(ecCHOHATEHOT0 00pa3oBaHus "MarucTp" Mo HAIPaBJICHHUIO ITOATOTOBKU
13.04.02 "DOnexkTposHepreTUKa U 3IEKTPOTEXHUKA', MArMCTEPCKON IIporpaMmsl "MUKPOIPOLIECCOPHBIE CUCTEMBI
yIIpaBJIeHUS BO30OHOBIIEMBIMU HCTOYHUKAaMU 3Heprun” Beex opm obyuenus. - Honeuk: TOYBIIO "JOHHTVY",
2020. - 1 daiin — Pexxum poctyma: http://ed.donntu.ru/books/21/m5950.pdf

JI1.1 | Kynpsmos, B. C., Banos, A. B., Anekcees, M. B., Pszanues, C. B., Tapabpuna, O. B., Kozenxo, 1. A., I'aiinun,
A. A., CBupunos, /I. A. OCHOBBI ITPOTrPaMMHPOBAHUS MUKPOITPOIIECCOPHBIX KOHTPOJUIEPOB B IIU(POBBIX CHCTEMAX
yIpaBJIeHHs] TEXHOIOTHUECKUMH IpoLeccaMu [DIeKTPOHHBIH pecypc]:ydebHoe mocodue. - BopoHex:
BopoHexckuii rocynapcTBeHHBIN YHUBEPCUTET WHKEHEPHBIX TexHoJoruil, 2014. - 144 c. — Pexxum nocryna:
https://www.iprbookshop.ru/47437.html

JI1.2 | Oropomnukos, M. H. Muxponporneccopras texuuka. Beenenue B Cortex-M3 [DneKTpoHHBIN pecype]:yaebHoe
nocobue. - ExarepunOypr: Ypansckuii penepansusril yausepcutet, 9bC ACB, 2015. - 116 c. — Pexxum pocrymna:
https://www.iprbookshop.ru/68351.html

JI2.1 | 3amopoxnsiii, A. @., I'padees, I1. A. OCHOBBI MOCTPOSHHSI MUKPOIIPOLIECCOPHBIX CHCTEM YIPABICHUS
[OmexTpoHHEIH pecypc]:yaedHoe mocobue. - HoBocubupcek: HoBocuOMpCcKuii rocynapcTBEHHBIH apXUTEKTYpHO-
ctpoutenbHbiil yHuBepcuTeT (Cubctpun), 96C ACB, 2018. - 105 c. — Pexxum nocryna:
https://www.iprbookshop.ru/85875.html

J12.2 [ XKexepa, H. 1. MukpormpomeccopHble CHCTEMBI aBTOMATHU3AIIMH TEXHOJIOTHYECKUX IPOIECCOB [ DICKTPOHHBIIH
pecypc]:yaedHoe nocobue. - Mocksa, Bosorna: Madpa-Umxenepus, 2020. - 240 ¢. — PesxkuM noctyna:
https://www.iprbookshop.ru/98426.html

8.3. JInneH3nonHoe u CBO0OOIHO pacnpocTpansaemMoe nmnporpaMmmHoe 06ecneqerme, B TOM YMCJI€ OTCYCCTBCHHOI'O
Nnpou3BoOACTBA




8.3.1

OpenOffice 2.0.3 — obmectBennas nuuensust MPL 2.0, Grub loader for ALT Linux - aunen3us GNU LGPL v3,
Mozilla Firefox - muriensus MPL2.0, Moodle (Modular Object-Oriented Dynamic Learning Environment) -
nmuuensus GNU GPL

8.4. Ilepeuenn npodeccuOHANIBLHBIX 023 JAHHBIX U HH(POPMALMOHHBIX CHIPABOYHBIX CUCTEM

8.4.1

OBC IPR SMART

8.4.2

SBC JJOHHTY

9. MATEPHAJIBHO-TEXHUYECKOE OBECINEYEHUE JUCIUIIJIMHBI (MOAY JIS)

9.1

Aynutopust  8.303 - VYueOHas aymuTopus Ui TPOBEACHHS 3aHATHH JIGKIIMOHHOTO W CEMHHApPCKOTO THIIA,
7a00paTOPHBIX M MPAKTHYECKUX 3aHATHHA, KypCOBOTO MPOCKTHPOBAHHUS (BBIMOJHEHHS KypCOBBIX padoT),
TPYIIOBBIX U MHIWBUIYAIbHBIX KOHCYIbTAIIUH, TEKYILIET0 KOHTPOJIS U MPOMEKYTOUHOM aTTecTaluu :

HOYTOYK, MYJIbTUMETUITHBIA MTPOCKTOP, 3KPaH; CICIIHATH3UPOBAHHAS MEOECITh: IOCKA ayJIUTOPHAS, TTAPTHI

9.2

Aynutopust  8.104 - AsropuzoBaHHBIH y4eOHbIH 1eHTp Schneider Electric ans mnpoBeneHust 3aHsATHI
JICKLIMOHHOTO ¥ CEMHHApCKOro THUIA, Ja0OPaTOPHBIX M IIPAKTHUECKHX 3aHITHH, KypCOBOTO IIPOEKTHPOBAHUS
(BBIMOJIHEHUST KYpCOBBIX paboT), TPYNIOBBIX W WHIUBHIYaJbHBIX KOHCYJIbTallMi, TEKYIIEro KOHTPOIS |
MPOMEXYTOYHOH aTTeCTallMk : CTOJNBI AayJIUTOpPHbIC, CTYyNbs ayIUTOpHbBIC, JJOCKAa ayIUTOpHAs, HOYTOYKH,
MpOrpaMMHpPYEMbId  JIOTHYeCKHHd  KoHTpoiuiep  Modicon  Premium, mnporpaMMHUpyeMblii — JIOTHYECKUe
koHTpOoiwiepsl Modicon Twido, mpeoOpazoBatenmn wactoTel Altivar 71, acMHXpoHHBIM aBuratens 550 Br,
kommyTtatop Switch 16 port.)

9.3

Aynuropust 8.205 - KoMIblOTepHBIH KJIacC Uil TIPOBEACHWS 3aHATHH JICKIMOHHOTO W CEMHHAPCKOTO THUIIA,
ma00paTOPHBIX W TPAKTHYECKUX 3aHATHHA, KypCOBOTO TIPOEKTHPOBAHUS (BBIIONHEHHS KypCOBBIX padoT),
TPYNIOBBIX M MHIWBHUAYalIbHBIX KOHCYJIBTALUH, TEKYIIEro KOHTPOIS M MPOMEKYTOUHOH aTTEeCTAllMM : CTOJIBI
ayJUTOPHBIE, CTYJIbS AayAUTOpPHBIC, JIOCKa ayAWTOpHas, HOYTOykd, oOpa3oBaTelbHbIE MOOMILHBIE POOOTHI
RoboMaster

9.4

Aynutopust 2.138 - YwuranbHbelid 3am HaydHo-TexHUuYECcKOil OMOIMOTEKH — IMOMEIIEHHE Ui CaMOCTOSTENbHOMN
pabOThl ¢ BO3MOXHOCTBIO MONKIIOUEHUS K cetd "MHTepHer" M oOecredeHHeM IOCTyla B 3JICKTPOHHYIO
nH(pOpMaLMOHHO-00pa30BaTeNIbHYI0  CpeAy opraHu3anuu : KoMIbloTepHass TeXHHKa C  BO3MOXKHOCTBIO
noAkimoueHuss kK cetm «VHTepHeT» W o0eclieueHHEM JIOCTyNla B  OJJIEKTPOHHYIO  HMH(OpPMalHOHHO-
obpazoBatenpHyo cpeny (QUOC [JouHTY) u snekrporHO-OmMOmuoreunyo cuctemy (ObC IPR SMART), a
Takke BO3MOXKHOCTBIO HHIMBHIYaJbHOTO HEOTPaHMYEHHOrO JocTynma obydaronmxces B OBC n DUOC
nocpenctBoM Wi-Fi ¢ mepcoHaIbHBIX MOOWIIBHBIX YCTPOWCTB.
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PabGouas nporpamma JUCHHUITIIINHBI «CucteMsl OpOrpaMMHOTIO YIIPABJICHUSL pO6OTOTCXHI/I‘IeCKI/IMI/I KOMIIJICKCaMK>»

pa3paborana B cootBercTBrn ¢ OPI'OC BO: denepanbHBII TOCYIApPCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPT BBICIIECTO
oOpa3oBaHUS - MarucTparypa IO HamIpaBiIeHHWI0 HoATOTOBKH 15.04.06 MexaTtpoHnka ©u poOOTOTEeXHHKA (TIpHKa3
Muno6pnaayku Poccun ot 14.08.2020 1. Ne 1023)

COCTaBJIeHA B COOTBETCTBUM C Y4eOHBIM IUIAHOM [0 HampaBieHHI0 TnoarotoBku 15.04.06 MexarpoHuka u
poboTOTEXHUKA, HampaBieHHOCTh (mpoduib) / croenuanusaims «CHCTEMBI — YIOpPaBICHHS POOOTOTEXHUYECCKUMU
koMIuiekcamu» g 2025 roja npuéma.

1. IIEJIb U 3AJJAYM OCBOEHUSI IUCLHUILTAHBI (MOLY.JIsT)

I.Ie.]]b! O6y‘I€HI/Ie CTYACHTOB MCTOAUKAaM CUHTC3a CUCTCM YIIPABJICHU pO6OTOT€XHI/I‘ICCKI/IMI/I KOMIIJICKCaMH1, OCHOBaM
ONTUMHU3AINU U TNTAHUPOBAHUSA ABUKECHNUA MHOTOKOOPANMHATHBIX 00OBEKTOB.

3apaum:

1.1 | @opmupoBanre 3HaHHI B 001aCTH YIIPaBICHUS ABIKEHHEM POOOTOTEXHHIECKUX YCTPOUCTB.

1.2 | [IprnobpeTeHne HABBIKOB PEIICHNUS 3aa4 KHHEMAaTUKH POOOTOB-MAHUITYIATOPOB.

1.3 | @opMupoBaHHe HABBIKOB IUNIAHUPOBAHUS TPACKTOPHHU IBIKEHHS pOOOTOB-MaHUIYISTOPOB.

1.4 | DopMupoBaHHEe HaBBIKOB CHHTE3a CUCTEM YIIPaBJICHUS HCIOTHUTEIbHBIMA MEXaHU3MaMH.

2. MECTO JUCIIMIIJIMHBI (MOAYJISA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBbI

JluciMIuinHa OTHOCHTCS K YacTH, OpMHUpYeMOl yYaCcTHHKAaMH 00pa30BaTeIbHBIX OTHOMECHUH, bioka 1

2.1
JucuumuimHb! (MOIyiTH) y4eOHOTO TUTaHa.

2.2 | CBo3b ¢ NpeAlIecTBYIOIMMHU JUCHUIIMHAMY (MOAY/ISIMHU):

2.2.1 | Cuctemsl yrnpaBJeHUsl IEKTPONPUBOIaAMHU

2.2.2 | Teopust aBTOMaTH4YECKOTO yIIPABICHUS

2.2.3 | MopenupoBaHue 3JIEKTPOMEXAHNYECKUX CUCTEM

2.2.4 | Teoperuueckast MEXaHHUKa

2.3 | Aucuuniauebl (Moayan), npakTuku u ['UA, nj1s1 KOTOpbIX 0CBOEHHE JAHHOM JTMCIUNIUHBI (MOAYJIs1)
He00X0UMO KAK MpeaiiecTBYIoIIee:

2.3.1 | YueOHas npakTuka

2.3.2 | Hayuno-uccnenoBarenbsckas paborta. Yacts 1

2.3.3 | Hayuno-uccnenoBatenbsckas padora. Yacts 2

2.3.4 | IlpousBoAcTBEHHAsI PAKTHKA

2.3.5 [[ToaroToBka K mpoLeaype 3alUThl U 3al{Ta BBITYCKHOW KBATU(PHUKAIIMOHHON paboThI

3. IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA JUCHUTIJIMHBI (MOIY JIS)

ITK-3 : CnocobeH 3KCINTyaTHpOBaTh M IIPOBOJUTE PEMOHT MEXaTPOHHBIX M POOOTOTEXHIMUYECKHUX CHCTEM H HX JIEMEHTOB

[IK-3.2 : JleMOHCTpUpYET HABBIKU PETYIUPOBKU M HaJaJKH JICMEHTOB MEXaTPOHHBIX M POOOTOTEXHUYECKUX CUCTEM

B pe3yabTaTe 0cBOeHHSs THCOHUILUIHHBI (MOIYJIS) 00YYAOIIHIICSH T0JIKEeH

3.1 (3HaTh:

3.1.1 | ocHOBHBIE METO/BI CO3/IaHUS U aHAJIN3a MAaTEMaTHUYE€CKUX, KOMIIBIOTEPHBIX U UMUTALIMOHHBIX MOjemei
POOOTOTEXHUUECKUX CHCTEM;

3.1.2 | ocHOBHBIC IPOOIIEMBI POOOTOTEXHHUKHU C TOUKHU 3PCHUS TPOCKTHPOBAHUS OBICTPOACHCTBYIOIINX U HAJCHKHBIX
CHUCTEM aBTOMATHYECKOTO YIIPABJICHUS, TPESOYIONINX HCIIOIH30BAHUS COBPEMEHHBIX HAYYHBIX METO/IOB
WCCIICIOBAHYS,;

3.2 | YmeTh:

3.2.1 [ mogbupate HEOOXOUMEBIE METOIBI CO3MaHMS MOZENEH POOOTOTEXHHIECKUX CHCTEM, TIO3BOJISIONINX C
HEOOXOANMBIM YPOBHEM TOYHOCTH IIepeaTh MOBEACHHE PEabHBIX IPOMBIIUICHHBIX CHCTEM;

3.2.2 | BBIOMPATH TUI CUCTEM YIPABJICHUS HCIIOTHUTEILHBIMU MEXaHU3MaMH POOOTOTEXHHUECKUX CUCTEM U
MIPOEKTUPOBATh UX Y3IIbI;

3.3 | Bnagern:

3.3.1 | HaBBIKaMU MPAKTHYECKOTO MPUMEHEHHS MoJieNeil pOOOTOTEXHMUECKUX CUCTEM ISl pEIIeHHs] BOIPOCOB
IUTAaHUPOBAaHUSI TPAEKTOPHH MIEPEMELIEHHS paboUuero oprata;

3.3.2 | HaBBIKaMU BBIOOPA BIIEMEHTOB CHCTEM YIIPABICHUS CIIOIHUTEIEHBIMA MEXaHU3MaMHU POOOTOTEXHHYECKUX CHCTEM
U IIPOEKTUPOBAHNUS UX alllapaTHON U IPOrPaMMHOM YaCTH.




4. OFbEM JUCIHUIIJIMHBI (MO AYJIs1), BUJAbBI TIPOMEXKYTOYHOI'O KOHTPOJIA

4.1 Pacnpene.ﬂelme YacoB, OTBCACHHBIX HA U3yYC€HUEC TUCHUIIMHBI 10 BUAaAM 3aHATHH U ceMecTpam

Cemectp

(<Kypc>.<Cemectp 1(.1)
Ha Kypce>) Hroro
Henens 16
Bun 3anaruit v PII vII PIl

Jlexuun 16 16 16 16
JlabopaTopHsbie 32 32 32 32
KonrakrHas 4 4 4 4
pabora
(KOHCYTbTaIH U
KOHTPOJIb)
Hroro ayn. 48 48 48 48
KonrakrHas 52 52 52 52
pabota
Cam. paboTa 74 74 74 74
Yacel Ha 54 54 54 54
KOHTPOJIb
HUrtoro 180 180 180 180

4.2. Buabl KOHTPOJISI

9K3aMeH 1 cem.

4.3. Haauume KypcoBoro npoekra (paéornr)

KypcoBoii mpoekT (paboTa) y4eOHBIM ITIAHOM HE TIPETYCMOTPEH.

5. CTPYKTYPA U COAEPKAHUE JUCLUIIJINHBI (MOAY.JIST)

o E - E z' g HuaukaTopsl
S & & HaumeHoBaHue pa3/iesioB U TeM g & nocruxenns | Jlureparypa
3 3 3 = KOMIeTeH Ui
Paznen 1. OcHOBHBIE MOHATHA POOOTOTEXHUKH

1.1 | Jlex | Knaccudukaiius poOOTOTEXHUUECKUX CHCTEM. DIEMEHThI CHCTEM 1 2 IK-3.2 JI1.1J12.1
ANIEKTPONIPUBOIOB POOOTOTEXHUIECKUX CUCTEM. JIaTUNKA U JI3.1
nepeaaTouHble MeXaHn3Mbl. OCOOEHHOCTH YIPaBICHUS IBHYKEHUEM
POOOTOTEXHUUECKUX CHCTEM. POOOTHI-MaHUTYNIATOPEI.

1.2 | Ja6 |TIpeoGpa3oBaHue KOOPAUHAT B pOOOTAX-MAHHITYIISITOPAX. 1 4 [K-3.2 JI2.1J13.2

1.3 Cp | M3yueHue JISKHIMOHHOTO MaTepralia U HOArOTOBKa K JIaGOpaTOPHBIM 1 7 [K-3.2 JIL.1J12.1
pabortam J3.1
Paznen 2. KunemaTnka po00TOB-MaHUITYJIATOPOB.

2.1 | Jlex |TIoHsTHS TOKAJBHOMN M TII00ATBEHON CHCTEMbI KOOPIUHAT. 1 2 IK-3.2 JIT.1 JI1.2
OpHopoxHbIe TpeoOpa3oBaHus KoopauHaT. IIpsamas u oOpaTHas J3.1
3aJaua KHHEMAaTUKU. AHATUTHYECKOE U YHCICHHOE PEIICHUE
oOpaTHOU 3amauu. ['pannna padoueii obyacTu.

2.2 | Jlab |Pemenue 0OpaTHOM 3a1a4i KHHEMATHKH. 1 4 IK-3.2 JI1.2J12.2

J3.2

23 Cp | M3yueHue JISKHIMOHHOTO MaTepralia U MOArOTOBKA K JIaAOOPAaTOPHBIM 1 10 [K-3.2 JI1.1 JI1.2
pabotam J12.2J13.1
Pazzen 3. CkopocTH M YCKOpPeHUsI IPH ABMKEHHH.

3.1 | Jlex [OcobeHHoCTH OTPAOOTKH TPACKTOPHUHU IBIKCHUS pOOOTAMHU- 1 2 [K-3.2 JI1.2 JI3.1
MaHUIYIATOpaMH. YTIPaBIIEMOCTb POOOTOB-MAaHHITYIISITOPOB.

[psimast m oOpatHas 3a1a4a 0 CKOpocTax. Marpuna Skobu.

3.2 | Jlab |VmpaBieHne MaHUITYISTOPOM C JBIIKCHHECM 10 33JaHHOMN 1 8 [IK-3.2 JI1.1J12.2
TPaeKTOPHH. J3.2

33 Cp | M3yueHue JISKHIMOHHOTO MaTepralia U HOArOTOBKa K JIaAGOpaTOPHBIM 1 4 [K-3.2 JI1.1J12.2
paboTtam J3.1
Paznen 4. lunaMuka MaHUNYJIATOPOB.




4.1 | Jlex | Maremarudeckasi MOJEIb poOOTa MAHUIYJISITOPA. Y paBHEHHUE 2 IK-3.2 J11.2J13.1
Jlarpanxa Broporo pona. Meron lanam6epa. Meron Hptotona-
Oiinepa. IMUTalImOHHOE MOJIENIMPOBAHNE MEXaHUYECKON YacTH
PpOOOTOB-MaHHITYITOPOB.
4.2 Cp |H3yueHue JEKIIUOHHOTO MaTepHaia 10 [K-3.2 J1.2J12.1
JI3.1
Paznen 5. [InanupoBanue 3a1a4 B po0OTOTEXHUKE.

5.1 | Jlex |[InanupoBaHHe TPACKTOPUH ABMKeHHUS. HeoqHO3HAUYHOCTD peleHHs 2 IK-3.2 JIT.1J13.1
oOpaTHOH 3amaun knHeMaTuku. O0xoxn npemnsTcTBril. KoHTpOIH
OpHUEHTAINH CXBaTa.

5.2 | Jlab |VmpaBieHue MaHUITYIITOPOM C COXPAHEHHEM 3aJaHHOI 8 MK-3.2 JI1.1J12.2
OpHUEHTaIH paboyero oprasa. J3.2

53 Cp | 3yueHwue JIEKIIMOHHOTO MaTepraa 1 MOAroTOBKa K Ta0OpaTOPHBIM 12 IK-3.2 JI1.1J12.2
pabotam J3.1
Paznen 6. CuHTe3 cucTeMBbl peryJIMpOBaHMs 31eKTPONPHBOAOM
3BeHA Po00Ta MAHUILYJIATOPA.

6.1 | Jex | Ananus ypaBHeHuii nunamuku. CepBorpuBosl. PobactHoe 2 IK-3.2 JI1.2J13.1
ynpasnenue. CoBMecTHOe ynpaieHue. PeneiiHoe ynpasieHue.

CHHTE3 OTHOKOHTYPHOH CHCTEMBI PETYTUPOBAHMSL.

6.2 | Ja6 |CuHTe3 cieAsiix OJHOKOHTYPHBIX CUCTEM YIIPABICHHUS IIOBOPOTOM 8 [K-3.2 JI1.2 J12.3
3BEHBEB POOOTA-MAHUITYIATOPA. J3.2

6.3 Cp | M3yueHue JISKHIMOHHOTO MaTepralia U HOArOTOBKa K JIaAGOpaTOPHBIM 12 [K-3.2 JI1.2 J12.3
paboTtam J3.1
Pazpen 7. OnTumMu3anusi ABUKeHUS] MHOTOKOOPAUHATHOIO
o0beKTa.

7.1 Jlex | TToHsITHE MHOTOKOOPMHATHOTO repeMenteHust. OnTuManbHOe 1 2 [IK-3.2 JI1.2 J12.3
ynpasinenue. Kpurepuu ontumanbHocTH. [IoMck MUHMMalIbHOTO J3.1
[epeMeILeHHs] 3BeHbEB. YUeT OrpaHUYeHHs KOOPIUHAT.

7.2 Cp |H3yuyeHue JEKIIMOHHOTO MaTepHaja 1 10 [K-3.2 JI1.2 J12.3

J3.1
Pazpnen 8. Cnennduxa 3aga4 ynpas/ieHusi B MOOMJIBHBIX U
aHTPONOMOP(HBIX podoTax.

8.1 Jlex | MoOwieHBIE poOOTHI. CHCTEMBI HCKYCCTBEHHOT'O 3PCHUSL. 1 2 I1K-3.2 JI1.2 J12.3
CHHXpOHHM3AINS IBIKCHHUS KoJleC. AHTPOITOMOP(HBIE pOOOTEHI. J3.1
ANTOPUTMBI IATaHUA.

8.2 Cp |H3yueHue JEKIIUOHHOTO MaTepHaa 1 9 [IK-3.2 JI1.2 J12.3

J3.1

8.3 | KPKK | KoHCyabTalluH 110 TeMaM JAUCIUTLIHHbI 1 4 IIK-3.2 JI1.1 JI1.2

J12.1 J12.2
JI2.3J13.1
J3.2

6. OBPASOBATEJIBHBIE TEXHOJIOTUHA

B xone o0y4eHns IpIMEHSIOTCS CleAyroIue 00pa3oBaTeIbHbIEe TEXHOIOTHH:

6.1

Jlexmus

SIBnsieTcs: OCHOBHBIM BHJOM YYEOHBIX 3aHATHH, COCTABIIET OCHOBY TEOPETHYECKOW ITOJTrOTOBKU
oOyuaromuxcst. Llenn JEeKNMOHHBIX 3aHATHH: AaTh CHCTEMAaTHU3MPOBAHHBIC HaydHbIC 3HAHUS 110
JUCLUITINHE, aKICHTHPOBaTh BHUMAaHHE Ha HauOoOJee CIIOKHBIX BONMpPOCAaX IUCIHILUIAHBI;
CTUMYIHPOBaTh AaKTUBHYIO II03HABATEIBHYIO JESITEIPHOCTh OOYYaIOIIUXCs, CIOCOOCTBOBATH
(hOopMHPOBAHUIO UX TBOPUYECKOTO MBIILICHHS.

6.2

JlabopaTopHast
pabota

Bun ydebHOrO 3aHATHS, HAa KOTOPOM CTYACHT IIOJl PYKOBOJCTBOM IIPEIOAaBaTeNsi MOCHe
[IPEIBAPUTEIIBHOTO HU3Yy4YEHHUs] COOTBETCTBYIOLIEH METOAMKM JIMYHO IIPOBOAUT HATYpHbIE WU
UMHUTAIMOHHBIE SKCICPUMEHTHl WM HCCIEIOBAHUS C IEJBI0 TNPAKTUYECKOTO ITOATBEPKACHUSI
OTAEJBHBIX TEOPETUUECKHUX IMOJOKEHUH Y4eOHOH NUCUMILIMHBI, IPUOOpeTaeT yMeHHus paboTaTh C
71ab0paTOpPHBIM 000PYIOBAHUEM M U3MEPHUTEIBHBIMU IIPHOOPAMH.

6.3

Koncynbranus

SBnsiercss oxgHoMt M3 GopM pyKOBOACTBA y4eOHOH paboTOi OOyJarOIUMXCS U OKa3aHUSA UM
MOMOIIA B CAMOCTOSITEJIbHOM HM3Y4CHHH Marepualia JAUCHUIUIMHBI, B JIMKBHIAIUH HMEIOIIUXCS
npo0esioB B 3HAHMSAX, 3aJ0JDKEHHOCTEH 0 TEKYIIUM 3aHSITHSM, B MOJIrOTOBKE MHCHMEHHBIX
pabot (npoektoB). KoHCynmbTalusi MPOBOJSITCS MPENojaBaTeseM, BEAYIIHUM 3aHATUHS B y4eOHOM
TPYIIie, HAYIHBIM PYKOBOAWTEIEM M MOKET HOCHTh KaK WHAMBHIAYAIBHBIA, TaK M TPYIIOBOI
XapakTep.




6.4 | Camocrostens | HampaBinena Ha yrnyOneHWe W 3aKkpeIUleHWE 3HAHWH, MOJIYYEHHBIX Ha JIEKOUAX M JPYTUX

KOHTPOJTIO.

7. DOHJ] OIEHOYHBIX CPEICTB

7.1. KOHTPOJIbele BOIIPOCHI Il MPOBEICHUS TEKYIIE€ro KOHTPOJIA yCII€EBAEMOCTH

Tema 1. OCHOBHBIE TOHATHS POOOTOTEXHUKH

1. Kakue Tunel po60TOTEXHHYECKHX CHCTeM BaM n3BecTHEI?

2. B 1em 3axiro4aoTcss 0COOEHHOCTH MIEKTPONIPUBOIOB POOOTOTEXHUUECKHX CHCTEM?
3. ITepeunciute 0COOEHHOCTH POOOTOB-MAHHUITYIATOPOB.

4. Kakue ObIBatOT TUITBI POOOTOB-MaHUIYISTOPOB?

5. Kakue 3a1auu cTaBsITCS IIEPE/l CHCTEMOH yHpaBIeHHs! pOOOTOM-MAaHHITYISITOPOM?

Tema 2. Kuaematuka poOOTOB-MaHHITYJIATOPOB

1. aiite onpeaeneHue npsAMoi 3a1a4i KHHEMATHKH.

2. JlaiiTe onpeneneHue oOpaTHON 3a1a4l KHHEMATHKH.

3. JlaiiTe CpPaBHUTEIBHYIO XaPAKTEPUCTUKY aHAIUTUYECKUX U UTEPALIMOHHBIX MeTo0B peuieHus O3K.
4. I3 kakuXx 4acTeil COCTOUT MaTpHIla OMHOPOAHOTO Mpeodpa3oBaHus KOOPAUHAT?

5. Kak cocTaBUTh OCHOBHOE ypaBHEHHE KHHEMATHKH pOOOTa-MaHHITYIIsITOpa?

6. Kax y4ecTs jxeraeMylo OpHEHTAIHIO Pa00vero opraHa IpH JBIKCHAN MaHUITYIATOpA?

Tema 3. CkOpOCTH U YCKOPEHHUS NIPH ABUKEHUU

1. U3 kakux cooOpaxeHHI OrpaHUINBAIOT CKOPOCTH 3BEHBERB?

2. Kak ydecTb OrpaHuueHUE HA YCKOPEHHUE 3BEHbEB?

3. HMaiite onpenenenue MaTpuubl SIKoOH.

4. Kak coctaButh SIkoOuaH 1151 BBIYMCIEHUS CKOPOCTEH 3BEHbEB?

Tema 4. JlnHaMMKa MaHHUITYJIATOPOB

1. {aiiTe CpaBHUTEIbHYIO XapaKTEPUCTHKY METOAOB MPEICTABICHUS AMHAMUKH MaHUITYJISITOpa.
2. JaiiTe onpezeneHue nNpsMOi 3a1a4 THHAMUKH.

3. laiiTe onpenenenre oOpaTHOH 3a/1a4d JUHAMHKH.

4. B yemM 0cOOEHHOCTD MPEACTaBICHU TUHAMUKY 110 MeToay HertoToHa-Diinepa?

Tema 5. [InaanpoBanue 3a1a4 B pOOOTOTEXHHKE

1. MafiTe onpenenenue padboyeit 001acTH MaHHUITYIISITOPA.

2. M3 xakux cooOpaxxeHui onpeaessitoTes: TpaHuIbl padoueit obnactu?

3. B uem 3akirovaercss HeoqHO3HaUYHOCTD pemeHust O3K?

4. IlepeuncnnTe OCHOBHBIC MPUHIUIE TUTAHUPOBAHUS TPACKTOPHH IBIKCHHS MAaHHUITYJIITOPOB.
5. Kakum o6pa3zom ocymiecTBiaseTcst 00X0.| MPEnsSTCTBHIA?

Tema 6. CuHTE3 CHCTEMBI PETYIMPOBAHUS IESKTPOIPUBOJIOM 3BEHA POOOTA-MAHHITYIIATOPA

1. Kakue TpeGoBaHUS MPEIBSIBISIOTCS K CHCTEME aBTOMAaTHYECKOTO YIIPABICHHS 3B€HOM MAHHITYJISATOpa?
2. B ueM 3akirouarorcst 0COOEHHOCTH CIEISIINX CUCTEM?

3. JlaiiTe onpezeneHue CEPBOIPHBO/IA.

4. Iepeuyncanute OCHOBHBIE IPUHIIATIBI CHHTE3BI OJJHOKOHTYPHBIX CUCTEM PETYIHPOBAHUS TTOJOKEHHSL.

5. B gem cyTh KOMOMHHPOBAHHOTO YIIPABICHUS?

Tema 7. OnTIMHU3anys IBIKCHAS MHOTOKOOPIMHATHOTO 00BEKTa

1. MaiiTe onpeeieHue MHOTOKOOPIUHATHOIO IEPEMELICHUS.

2. B ueM 3akmoyaeTcst CIOXKHOCTD YIPaBICHUS! MHOTOKOOPAMHATHBIM 00BEKTOM?

3. 13 Kakux KpUTEpUEB ONTUMAIILHOCTU BEIYMCIISIOT TPACKTOPHIO IBIDKCHHS MaHUIy/IATOpa?
4. KaknMu sIBICHUSIMHA TIPEHEOPETatoT MIPU ONTHMH3AIMN TPASKTOPHH?

Tema 8. Cnennrka 3a1a4 yrpaBieHNs B MOOUJIBHBIX M aHTPOITOMOP(HBIX poboTax
. B 4eM 0c0OeHHOCTh KHHEMATHKH MOOHIILHBIX POOOTOB?

. [lepeuncnute OCHOBHBIE 3a/1a4H, BHITIOTHIEMbIE MOOMILHBIMEA POOOTAMHU.

. B 4eM ci10’)kHOCTh KUHEMATUKU aHTPOTIOMOP(HBIX poOOTOB?

. U3 xakux cooOpakeHHi pa3pabaThIBAIOTCSA aTOPUTMBI araHus?

. Kakne 3amaun pemnarorcsi ¢ HOMOIBIO CUCTEMbI KOMITBIOTEPHOTO 3pSHUs?

DA W=

7.2. KOHTpOJIl)H])Ie BOIPOCHI VISl IPOBEACHUA l'IpOMEQKyTO‘-IHOi('I aTTeCTAllMM 110 U TOraM OCBOCHHUSA NUCIHUIIIMHBI

. Kakue tTunsl poboTtoTexHu4Ieckux cucreM Bam n3BecTHBI?

. B yem 3akmrouaroTcs 0cOOEHHOCTH HIEKTPONPUBOIOB POOOTOTEXHUUECKUX CUCTEM?
. Ilepeuncnnte 0cOOEHHOCTH POOOTOB-MaHHUITYISITOPOB.

. Kakune Ob1BatoT THIIBI POOOTOB-MaHUITYIISITOPOB?

. Kakue 3amauu craBarcs nepes CHCTEMOH yIpaBlIeHUs! pOOOTOM-MaHHUITYIATOPOM?

DN bW -

HasA pa60Ta 3aHATHUAX, BBIpa6OTKy HaBBIKOB CaMOCTOATCIIBHOI'O AKTHUBHOI'O HpI/IO6pCT€HI/I$I HOBBIX,
06yanOH-U’IXCﬂ JOITIOJTHUTCIIbHBIX 3HaHHI>i, TIOATOTOBKY K MPEACTOAIINM y‘le6HBIM 3aHATUAM W TIIPOMEXKYTOTYHOMY




6. JlaiiTe onpeneneHue MpsIMOi 3aja4ui KHHEMATHKH.

7. JlaiiTe onpeneneHue oOpaTHON 3a1a4l KHHEMATHKH.

8. JlaiiTe CpaBHUTENBHYIO XapaKTEPUCTUKY aHAJTUTUYECKUX U UTEPAIIMOHHBIX MeToA0B pemeHust O3K.
9. 13 xakux 4acTell COCTOMT MaTpHIa OJHOPOJHOTO peoOpa3oBaHus KOOPIUHAT?

10. Kak cocTaBUTh OCHOBHOE ypaBHEHHE KHHEMATHKH POOOTa-MaHUITyIATOpa?

11. Kak y4ecTb xellaeMyro OpUEHTAIIMIO pab0oYyero opraHa npu JBHKEHUU MaHHITyJsiTopa?

12. 13 xakux cooOpakeHniT OrpaHHINBAIOT CKOPOCTH 3BEHHEB?

13. Kak y4ecTs orpaHHYEHHE Ha YCKOPEHUE 3BEHbEB?

14. aiite onpenenaeHne MaTpuis! SIkooOu.

15. Kak cocraBuTh SIkoOMaH [Tl BRIYUCIICHUS CKOPOCTEH 3BEHBEB?

16. [laiiTe cpaBHUTEIIbHYIO XapaKTEPUCTUKY METOJOB IIPEACTaBICHUS JUHAMUKY MAaHUILYJIATOPA.
17. laiiTe onpenenenue npsiMoi 3afaun AMHAMUKH.

18. JlaiiTe onpenenenue oOpaTHOM 3a1a4l TUHAMUKH.

19. B 4eM 0coOEHHOCTD TIpEICTaBICHHUS TUHAMUKY 110 MeToy HetoToHa-Diinepa?

20. Maiite onpenenenue pabodeil 001acT MAaHHUITYIIATOPA.

21. U3 kakux cooOpakeHU OIpeaesnsioTcs rpaHuLbl padoyeit oOnactu?

22. B 4yem 3akirouaeTcsi HeOJAHO3HAYHOCTh perenus O3K?

23. [lepeuncnuTe OCHOBHBIE MPUHIIUITEI INTAHUPOBAHNS TPACKTOPHH JBIDKECHHS MaHHUITYIIITOPOB.
24. KakimM 06pa30M ocymecTBIsIeTC 00X0 I MPeIsITCTBUIT?

25. Kakue TpeOOBaHHMs IPEIBSBIAIOTCS K CHCTEME aBTOMATUYECKOTO YIIPABICHHS 3BCHOM MaHUITYJIATOpa?
26. B "em 3akimo4aroTcs 0COOCHHOCTH CIEISIINX CHCTEM?

27. JlaiiTe omnpeneieHne CepBOIPUBO/IA.

28. Ilepeurcnute OCHOBHBIEC IPUHIIUITBI CHHTE3bI OMHOKOHTYPHBIX CHCTEM PETYIUPOBAHUS TIOT0KEHUSI.
29. B yem cyTh KOMOMHUPOBAHHOTO YIIPABJICHHUSI?

30. [laiite onpeneneHne MHOTOKOOPAUHATHOTO NEPEMEILIEHUS.

31. B uem 3aKkmo9aeTcs CI0XKHOCTD YIPABICHUS! MHOTOKOOPIMHATHEIM 00BEKTOM?

32. I3 KakuxX KpUTEpUEB ONTUMAIbHOCTH BBIUMCIAIOT TPACKTOPHUIO IBMYKEHUS] MAHUITYAsITOpa?
33. Kakumu sBIEHUSAME NPEeHEOPEraroT NpyU ONTUMHU3ALNN TPASKTOPUHU?

34. B ueM 0cOOEHHOCTh KHHEMATHKH MOOHIIEHBIX POOOTOB?

35. IlepeuncnuTe OCHOBHBIE 331a4H, BEITIOIHAEMBIE MOOUIBHBIMU POOOTaMH.

36. B yeM CIIO)KHOCTh KHHEMATHKH aHTPOTIOMOP(HBIX pOOOTOB?

37. U3 kakux cooOpakeHu pa3pabaThIBAIOTCS AJITOPUTMBI AraHus?

38. Kakue 3a1aun pelaroTcs C IOMOILBIO CUCTEMbI KOMIIBIOTEPHOT'O 3peHUs?

7.3. TemaTunka nuCbMEHHBIX PadoT

KypcoBoii npoekt (pabota) o JucuuIuInHe y4eOHbIM IIJIAHOM HE IPEIyCMOTPEH.

7.4. Kputepuu oueHUBaHUS

Texymuii KOHTPOJIb 3HAHHUH 00YYAIOLIETOCs OCYIIECTBISETCS IO Pe3yIbTaTaM BBITOJHEHHUS U 3alIUTHI JTa0OPaTOPHBIX
paboT, KOHTPOJIBHBIX 33JJaHUI M TEKYIIMX OMPOCOB Ha JICKIUX.

3amuTa 1abopaTOPHBIX paOdOT U KOHTPOIBHBIX 3aJaHUH MMPOBOIUTCS B BUJIE COOeCe0BaHMs. BhImoTHeHHE BCex
71a00paTOPHBIX PAOOT M KOHTPOIBHBIX 33JaHUMN, IPEAYCMOTPEHHBIX pabouel IporpaMMoii TUCIUIIINHEL, ABISIETCS
o0s3aTenbHBIM. HeoOxonumoe YCIIOBME Ul IOTIYCKA K 9K3aMEHY: BBINIOJIHEHHE, IPEJOCTABICHHUE U 3al1UTa OTYETOB 110
BCEM J1Ta0OpaTOPHBIM paboTaM, MPEAYCMOTPEHHBIM pabodeii MporpaMMOi TUCIIUIUIMHBL, BBIMOJTHEHUE BCEX KOHTPOJIbHBIX
3aTaHNMN.

Mo pe3ynpTaTam 3K3aMeHa 00y4arOIEMYCs BEICTABIISIOTCS CIIEAYIOIINE OLIEHKH:

«OTIHYIHOY - 00YUAIONIUICS B TIOJTHOM 00BbEME 3HACT MaTEpUall, TPAMOTHO U 110 CYIIIECTBY M3JIaraeT ero, He TOmycKas
CyL[IeCTBeHHBIX HGTO‘IHOCTGﬁ B OTBCTC Ha BOHpOC; 6630HJI/I60‘IHO HaxXoauT pemer—mf{ BaHaHHﬁ, Hpe)lyCMOTpeHHBIX
MpOrpaMMON OOYHIEHUS; YCIEIIHO BBIIONHIII IPEAYCMOTPEHHBIC TPOTrPaMMOM 00ydeHNUS 3aJaHuS;

«Xopomoy - 00yJarOIIMKCS XOPOIIO 3HAE€T MaTepuall, TPaMOTHO U IO CYIIECTBY U3JIaraeT ero, A0Myckas HEeKOTOPbIE
HETOYHOCTH B OTBETE Ha BOMPOC; YBEPEHHO HAXOIUT PEIICHUS 3aJaHHi, TPEyCMOTPEHHBIX MPOTrPAMMOI 00Y4CHHUS;
yCHCHIHO BBITTOJIHUJT Hpe,JIYCMOTpeHHI)IC HpOI‘paMMOﬁ O6y‘ICHI/I$I 3aJaHUs,

«Y IOBIETBOPHUTEIBHOY - O0YUIAIOMINIACS TOBEPXHOCTHO 3HAET MaTepHall OCHOBHBIX Pa3/IeNIOB U TeM ydeOHOI qUCIUILINHEI,
JIOMTYCKAeT HETOUHOCTH B OTBETE Ha BOMPOC; 3aTPYAHACTCS C HAXOXKICHHEM PELIeHUS] HEKOTOPBIX 3a/laHHH,
MPEIYCMOTPSHHBIX MPOrPaMMOI 00YUCHHUS; TIPEAYCMOTPEHHBIE MPOrPAMMOI 00YUCHHS 3aaHHUS BHITIOJHEHBI C
HCTOYHOCTAMHU,

«HeynoBneTBopUTEeTbHOY - 0OyJaromuiics He 3HAET 3HAUUTENBLHOM YacTH MaTepHana, JOIMyCKaeT CyIIeCTBEHHbIE OMNOKU B
OTBETax Ha BOMPOCHI; HE yMEET HAXOIUTh PEIICHHUs OOJBINNHCTBA MPEAYCMOTPEHHBIX MTPOTPAMMOi 00yUeHHs 3aIaHMii; He
BCC 3aJlaHusd, Hpe}IYCMOT”peHHLIe HpOFpaMMOI;‘I O6y‘I€HI/I$I, BBIITOJIHCHBI y}.‘[OBJ‘IeTBOpI/ITeJ'ILHO.

8. YYEBHO-METOANYECKOE U HH®OPMAIIMOHHOE OBECHHEYEHUE JUCIUITIJIMHBI (MOZAY JIS)

8.1. Pexomenayemas qureparypa

JI3.1 |bopucenko B.®., baxyrun /I.B. Metonnieckue peKOMEHIAINH K CAMOCTOSITEIIBHOM PadoTe M0 JUCIUTUINHE
"CucteMsl IPOrpaMMHOTO YIIPABICHUS POOOTOTEXHUUECKUMH KOMIUTEKCaMu'" [ DNeKTpOHHBINA pecypc]
[DnexTpoHHbIH pecypc]: 1 o0ydaromuxcs No HanpasieHHIo moaroToBku 13.04.02 "DnexTposHepreTika u
anektporexuuka'. - Jlonenk: TOYBIIO "JIOHHTVY", 2020. - 1 ¢aiin — Pexxum noctyna:
http://ed.donntu.ru/books/21/m6026.pdf




JI3.2

Baxytun JI.B. MeToanyeckne peKOMEHAALNH 110 BBITOIHEHHIO Ja00paToOpHBIX padoT no aucuurinae "CructeMbl
MPOrPaMMHOTO YIPABICHUS pOOOTOTEXHUUESCKUMH KOMITIeKcaMu" [DNeKTpOHHBIN pecypc] [IneKTpoHHbIH
pecypc]: it 00yJaronuxcsl Mo HalpaBIeHUIo moaAroToBKA 13.04.02 "DiekTposHepreTHKa U MIEKTPOTEXHHUKA" . -
Hounenx: TOYBIIO "JOHHTY", 2020. - 1 ¢aiin — Pexxum goctyma: http://ed.donntu.ru/books/21/m6027.pdf

Kynakos, JI. b., Kynaxos, b. b. Po60TsI 1 po60TOTeXHHKA: Ta00PATOPHBII MPAKTUKYM [ DIIeKTPOHHBIN
pecypc]:yue6HOe mocobue. - Mocksa: Poccuiickuit yHuBepcuteT Apy>k0bI HapoaoB, 2018. - 124 c. — Pexum
noctymna: https://www.iprbookshop.ru/91065.html

JI2.1

Hewmentses, 0. H., Tepexun, B. b., Ognoxonsuios, U. I'., Pynesckuii, B. M. Kommnsloreproe moaenupoBanue
JNIEKTPOMEXAHMUECKUX CHCTEM ITOCTOSHHOTO U IepeMeHHOro Toka B cpeae MATLAB Simulink [OnexTporHbIit
pecypc]:yue6Hoe mocobue. - Tomck: Tomckuit monuTexuuyeckuit yausepcuret, 2018. - 497 c. — Pexxum noctyna:
https://www.iprbookshop.ru/98983.html

J1.2

Mengenes, B. A. CucteMsl yrpaBieHHUs 3JIEKTPONPUBOIAMH POOOTOB [ DNEKTPOHHBIN pecypc]:yaedHoe mocodue. -
Boponex: Boponexxckuil rocynapcTBeHHbIl TexHuueckuil yausepeuter, ObC ACB, 2019. - 194 c. — Pexum
noctymna: https://www.iprbookshop.ru/93291.html

J12.2

Tpormmna, I'. B. Yucnennsie pacueTsl B cpene MatLab [OnexTpoHHsIil pecype]:yuedHoe mocobue. - HoBocubupek:
HoBocubunpckuii rocyiapCcTBEeHHBIN TeXHHYeCKH YHUBepcuTeT, 2020. - 72 ¢. — PeskuM moctyna:
https://www.iprbookshop.ru/99243.html

J12.3

Mengenes, B. A. MogenupoBaHnne poOOTOB U pOOOTOTEXHUYECKUX CHCTEM [ DNEKTPOHHEINA pecypc|:yae0Hoe
nocobue. - Mocka: Aii ITu Ap Menua, 2021. - 82 c. — Pexxum goctyna: https://www.iprbookshop.ru/108369.html

8.3.

JIMIeH3MOHHOEe U CBOﬁOI[HO pacnpocTrpansieMoe NporpaMmmMHoOe oﬁecne'lelme, B TOM YHUCJIE€ OTCYECCTBCHHOI' O
NMPOM3BOACTBA

8.3.1

OpenOffice 2.0.3 — obmectBennas smnen3usst MPL 2.0, Grub loader for ALT Linux - muniensus GNU LGPL v3,
Mozilla Firefox - munensust MPL2.0, Moodle (Modular Object-Oriented Dynamic Learning Environment) -
muensus GNU GPL

8.4. IlepeyeHb npodeccHOHATBHBIX 623 TaHHBIX H HH(POPMANMOHHBIX CIPABOYHBIX CHCTEM

8.4.1

SBC JOHHTY

8.4.2

9BC IPR SMART

9. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHWE JTUCIUIIJINHBI (MOAY JIS)

9.1

Aymutopust 8.303 - VYueOHas ayauTopus IS TIPOBEIACHHUSA 3aHATHH JICKIMOHHOTO W CEMHHAPCKOTO THUIIA,
7Ta0OpaTOPHBIX M TPAKTHYECKUX 3aHATHH, KypCOBOTO TIPOEKTHPOBAHUS (BBIMIOJHEHUS KYpCOBBIX pPadoT),
TPYNIOBBIX ¥ MHINBUIYAJIbHBIX KOHCYJIBTALUH, TEKYIETO KOHTPOISI M TPOMEXYTOYHOM aTTeCTALUH :

HOYTOYK, MyJIbTUMEIUHHBIN IPOEKTOP, SKPaH; CIEIHAIN3UPOBaHHAsA MeOEIb: JOCKA ayAUTOPHAsl, TaPThI

9.2

Aynuropust 8.205 - KoMmbloTepHBIH KJIacC Ui TPOBEACHHS 3aHATHI JIEKIMOHHOTO W CEMHHAPCKOTO THUIIA,
a0OpaTOpPHBIX W MPAKTHYECKUX 3aHATHH, KypCOBOTO TPOEKTHPOBAHMs (BBIMOJHEHHS KypCOBBIX padoT),
IPYNIIOBBIX W WHJIUBUIYAJIbHBIX KOHCYJbTALIMM, TEKYLLIErOo KOHTPOJISI U IPOMEXYTOUHOM aTTeCTallMd : CTOJIBI
ayJIUTOPHBIC, CTYJbsS ayIWTOPHBIC, JOCKA AayJAWTOPHAs, HOYTOYKH, OOpa30BaTCIbHBIC MOOMIBHBIC POOOTHI
RoboMaster

9.3

Aynutopust 2.138 - UwuranbHbelid 3anm HaydHo-TexHUUYECKOil OMOIMOTEKH — IOMEIIEHHE Ui CaMOCTOSTELHON
pabOThl ¢ BO3MOXHOCTBIO MONKIIOUEHUS K cetd "HHTepHer' W oOccledeHHeM JOCTyla B 3JICKTPOHHYIO
WH(POPMALMOHHO-00Pa30BaTEeIbHYIO Cpely oOpraHu3aimuu . KOMIBIOTEpHAasT TEXHUKA C BO3MOXKHOCTBIO
MONKIIOUeHUsT K cetw «MHTepHeT» ®W oOOecrmedeHHWeM JIocTyma B DJICKTPOHHYI — HWH(GOPMAIMOHHO-
obpazoBatenpHy0 cpeny (QUOC JorHTY) m snekrporHO-OmMOmmoreunyo cuctemy (ObC IPR SMART), a
Takke BO3MOXKHOCTRIO WHIWBHIYAILHOTO HEOTpaHWYEHHOTo joctyma oOydatommxcs B OBC uw DUOC

nocpenctBoM Wi-Fi ¢ mepcoHamIbHBIX MOOMITBHBIX YCTPOMCTB.
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PabGouas mnporpamMma  JUCHUIIJIAHBI «I/IH(I)OpMaL[I/IOHHLIG TEXHOJIOTMKM W  CHCTEMblI TCXHHYCCKOI'O 3pEHHUA B
pO6OTOTeXHI/IKC»

paspaborana B cootBerctBEH ¢ PI'OC BO: denepanbHbBIi TOCYIApCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPT BBICIIETO
oOpa3oBaHUs - MarucTparypa IO HampaBiIeHHI0 NoATOTOBKH 15.04.06 MexaTtpoHnka ©u poOOTOTeXHHKA (TpHKa3
Muno6pnayku Poccun ot 14.08.2020 1. Ne 1023)

COCTaBJIecHa B COOTBETCTBUM C Y4eOHBIM IUIAHOM II0 HampaBieHHI0 TnoarotoBku 15.04.06 MexarpoHuka u
poboTOoTeXHUKa, HamnpaBieHHOCTh (mpodumie) / cnenuanu3anusi «CHUCTEMBI  YIpaBiICHUS POOOTOTEXHHUYECKUMHU
KoMIuiekcamu» g 2025 roga npuéma.

1. HEJIb 1 3AJAYN OCBOEHUA JUCITHUITIJIMHBI (MO Y JIS)

Heas: | opMupoBaHue y CTYICHTOB KOMIUIEKCA 3HAHHM, YMECHHI U HAaBBIKOB B 00J1aCTH NPUMEHEHHSI COBPEMEHHBIX
METOIOB 00padOTKU 1 aHAJIHM3a H300paKEHUH U IIOCTPOSHUS IPOTPAMMHBIX KOMIUIEKCOB U CHCTEM
MHTEJUIEKTYaJIbHOH 00paboTKH 1 poBoii rpaduku B poOOTOTEXHUIECKUX CHCTEMAX.

3apaum:

1.1 | @opmupoBaHue 3HaHUH B 001acTH HK(POBOH 00pabOTKN N300pakeHNU,;

1.2 | IlpuoOpeTeHne HaBBIKOB METOJIOB OCOOBIX TOUEK Ha N300paKEHUSAX.

1.3 | @opmMupoBaHre HaBBIKOB PELICHUS MPAKTUYECKUX 3a1a4 1} poBoil 06paboTku H300pakeHU B pOOOTOTEXHHUKE.

2. MECTO JUCIAIIVIMHBI MOAYJIAA) B CTPYKTYPE OBPA3OBATEJIBHOU MTPOI'PAMMBbI

HI/ICHI/IHHI/IHa OTHOCHUTCA K 4aCTH, Q)OpMpreMOI\/’I Y4aCTHUKaMH O6paBOBaTeJTLHBIX OTHOIHGHPlfl, Bbioka 1

2.1
JucrmrmHe! (MOAyn) y4eOHOTO TIIaHa.

2.2 | C13b ¢ npeJuecTBYONUMH JUCHUINIMHAME (MOAYJ/ISIMH):

2.2.1 | lludpoBbie cuCTEMBI YIpaBICHUS pOOOTAMH

222 CHGHI/IaHBHBIe Ppa3aciibl TCOPUU ABTOMATHYCCKOI'O YIIPABJICHUA

2.3 | AucunnauHbl (MoayJsin), npaktuku U T'UA, 11 KOTOPBIX 0CBOEHHE TAHHOW AUCHUILIMHBI (MOLYJI51)
HEe00X0UMO KaK NpeAliecTByolIee:

2.3.1 | Hayuno-nccienoBarensckas pabora

2.3.2 | BemmonHeHHe, MOATOTOBKA K MIPOLEAYPE 3alUTHI U 3aIIUTa BEITYCKHOH KBaMN(HUKAIIOHHONW paboThI

2.3.3 | Hayuno-uccuenoBarenbsckas pabora

3. IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA JUCHUTIJIUHBI (MOYJIS)

IIK-1 : Cnocoben MPUMCHSATb METOJAbI CO3JaHUA U aHaJIu3a Moneneﬁ, MO3BOJIAIOIIHNX ITPOTHO3UPOBATH CBOICTBA U
MMOBCACHUC OTIACIIBHBIX yCTpOI>'ICTB 1 IOJICUCTEM MEXATPOHHBIX U pO6OTOTeXHI/I‘IeCKI/IX CUCTEM

[IK-1.2 : [leMoHCTpUpYeT 3HAHUS COBPEMEHHBIX TCHACHINI Pa3BUTHSI 00BEKTOB MPO(ecCHOHAIBHO eI TeTbHOCTH

B pe3yabTarte ocBoOeHUS TMCUUIIMHBI (MOAYJIs1) 00y4AKOUIHIACH TOJKEH

3.1 (3HaTh:

3.1.1 | IpUHIMITBI HOCTPOCHUS, CTPYKTYPY, OOILIUIA COCTaB, KITaCCH()UKALINIO, OCHOBHBIC XapaKTEPUCTHKU, 0COOCHHOCTH
TEXHUYECKON pealln3aii pOOOTOTEXHHIECKUX CHCTEM TEXHUYECKOTO 3PEHHUS;

3.1.2 | ocHOBHBIEC BUIBI ITAKCTOB IIPOrpaMM U HHCTPYMCHTAJIbHBIX CPCACTB, IPUMCHACMBIX IIPH pa3pa60TKe
IIpOrpaMMHOTO 00eceYeHnsT CHCTEM TEXHHUYECKOTO 3pCHUA;

3.1.3 | ciocOOBI NOTy9IeHNs, XpaHEHHUS U NIPECTaBICHUS IU(PPOBEIX N300paKEHHUIA;

3.1.4 | ocHOBHBIC COBPEMEHHBIE METOIbI 00PaOOTKH U aHAIH3a IU(POBBIX H300pAXKEHUH IPIMEHUTEIBHO K PEIICHUIO
POOOTOTEXHUYECKHX 3a/1ad;

3.1.5 | MeTOABI M cpeCcTBa MPOSKTUPOBAHUS IPOIPAMMHOI0 00ECIICUCHHUS IIPH PealTu3alii METO0B 00paboTKH
N300paKeHHH;

3.2 | Ymerts:

3.2.1 paBpa6aTBIBaTB CUCTEMbI TEXHUYCCKOI'O 3pCHUS pO6OTOTGXHI/I‘{eCKHX KOMIIJICKCOB, BBIITIOJHATh UX Hacrpofx’my;

3.2.2 | peann30BBIBaTh pa3padaThIBACMBIE aJITOPUTMBI KOMIIBIOTEPHOTO 3PSHUS C HCIONB30BAHUEM SI3BIKOB
IIPOrpaMMUPOBaHMUS;

3.2.3 | mpou3BOIUTH BEIOOP METO0B 00pabOTKH N300paskeHUi U pacrio3HaBaHUS 00pa3oB, Hanboee APpHeKTUBHBIX B
TEKYIIUX YCJIIOBUSIX IPUMEHEHUS POOOTOTEXHUYECKOH CHCTEMBI;

3.2.4 | ucroap30BaTh METOIBI 00pabOTKH N300paKeHUH pH pa3paboTKe MOAYICH 1 HOACUCTEM MEXaTPOHHBIX
KOMILJICKCOB;

3.3 | Baragern:

3.3.1 | HaBBIKAMH MMPOCKTUPOBAHUS U pCajin3alluiu 3aKOHYCHHOM nporpaMMHo-annapaTHoﬁ CUCTEMBI C UCIIOJIB30BAHUEM
TOTOBBIX Moz[ynef/i " KOMIIOHCHT,

3.3.2 | pa3pabOTKN MEXaTPOHHBIX MOJYIIEH U POOOTOTEXHUIECKUX KOMIUIEKCOB C TPUMEHEHNEM CHCTEM TEXHHYECKOTO
3pEHHUS;




3.3.3 [ coBpeMEHHBIME METOJJAMH PACIO3HaBaHUS 00pa30B, 00PabOTKH U aHATH3a H300paXKEHUH B CUCTEMAX

TEXHUYCCKOI'O 3pCHUAA;

3.3.4 | HaBBIKaMH Pa3paOOTKH M PEeaTU3alUy aITOPUTMOB ISl PELICHHS 3a/1a4 00paOOTKH U aHAJIM3a H300paKCHU;

3.3.5 | cOBpeMECHHBIMH TEXHOJIOTUSIMH B O0JACTH IIPOSKTUPOBAHUS CHCTEM 00pabOTKH H300pa)KeHHIH B pOOOTOTEXHHKE.

4. OBBbEM /JMCHUIIVIMHBI (MO Y JIs1), BUJBI IPOMEXKYTOYHOI'O KOHTPOJIA

4.1 Pacnpene.ﬂelme 9aC0B, OTBEICHHBIX HA U3YYE€HUE TUCHHUIIJIMHBI IO BUIaM 3aHATHH U cemMecTpam

Cemectp
(<Kypc>.<Cemectp 3@2.0)
Ha Kypce>) Wroro
Henens 16
Bun 3anaruit vl PIl vi PIl
Jlexuun 16 16 16 16
JlaGoparopHsbie 32 32 32 32
KonTakTHas 4 4 4 4
pabota
(KOHCYNbTallUU U
KOHTPOJIb)
Uroro ayn. 48 48 48 48
KonTakTHas 52 52 52 52
pabora
Cam. pabota 74 74 74 74
UYace! Ha 54 54 54 54
KOHTPOJIb
Hroro 180 180 180 180

4.2. Buabl KOHTpOJIsA

SK3aM€EH 3 ceM.

4.3. Hanu4une KypcoBoro npoekra (padorni)

KypcoBoii mpoext (paboTa) y4eOHBIM INIAHOM HE MPEIYCMOTpEH.

5. CTPYKTYPA U COAEPKAHUE JUCIHHUIIJIMHBI (MOAY JISA)

_ E - E j g Wnaukatopsl
SE | g8 HanmeHoBaHHUe pa3eioB U TEM g g noctuxennst | Jluteparypa
g s S =n KOMIIeTeH HIi
Pa3nen 1. BBegenne B cucTeMbl TEXHHYECKOT0 3peHUS
1.1 | Jlex |Hasuauenue cucteM TexHudeckoro 3perus (CT3). OcHOBHBIC 3 4 [K-1.2 JIT.1J12.1
00acTi MpUMEHEHUsI TEXHUYECKOTO 3pEHHsI B POOOTOTEXHHUKE. J3.2
3anaun, pemaemele nocpenctsoM CT3. [TonsTust cuctem
TEXHUYECKOT'0, MAIIHHOTO ¥ KOMITBIOTEPHOTO 3PEHHS.
Apxutextypa cucteMsl Texandeckoro 3perus(CT3).
Knaccugpukanus CT3. TpeboBanusi, npeabsisisembie CT3.
1.2 | Jlad |[IpexBapuTenbHas 00pab0oTKa H300paKEHHI: SPKOCTHAS U [IBETOBAs 3 2 IK-1.2 JI1.2J12.2
KOPPEKLHUS. JI3.1
1.3 Cp | M3yueHue JISKHIMOHHOTO MaTepralia U MOArOTOBKA K JIaAOOpaTOPHBIM 3 10 IK-1.2 JI1.1 J12.1
paboTtam J3.2
Pazjen 2. lnpposoe uzodpaxkenue
2.1 Jlex | MeToapl U anmapaTHbIe CPEICTBA PETUCTPAIIMK U BBOJIA 3 4 [IK-1.2 JI1.1J12.2
M300paXEHH B MaMsATh KOMITbIOTepa. Kamepbl TeXHHUUECKOro JI3.2
3perus. Ctepeokamepsl. OCHOBBI IU(POBOTO TPEICTABICHHS
n3o0pakeHnii. MeToas! 1 popMaTs! UIs XpaHEHUS N300paskeHHH.
[Tpuniune! cxatust U300pakeHu 6e3 moTeps U ¢ MOTEPSMHU.
KonmupoBanue nBeTHBIX n3o0paxenuii. Teopus nsera. KBantoBaHue
1Beta. L[BeToBEIE IPOCTPAHCTBA M CTAaHAAPTHI IIBETOBOTO
KOJIUPOBAHMUS.
2.2 | Jla6 | AnropuT™mbl aHanu3a OMHAPHBIX H300paxeHuii. [IpuMeHeHme 3 4 IK-1.2 J1.2J12.1
MOP(}OIIOTHYECKUX (QHIBTPOB J3.1
2.3 Cp |H3yueHue JEKIIMOHHOTO MaTepHaja | MOATOTOBKA K JJaO0paTOpHBIM 3 14 IK-1.2 JIT.1 JI1.2
pabotam JI2.1 J12.2
J3.2




Pa3nen 3. BazoBble anropurmbl 00padoTKH HH(PPOBBIX
H300pakeHni

3.1 | Jlex | JIBymMepHOe muCKpeTHOE IpeodpasoBanue Pypbe U ero odpaiieHue, 3 4 IK-1.2 JI1.2 J12.1
CIEKTp CHTHAINA, (ha30BbIi crieKTp. OCHOBHI (GHIIBTPAINA B J3.2
9acTOTHOH 007acTH, nepefaTouHas (GyHKIUS QUIBTPA, AITOPUTM
YaCTOTHOMN (PUITBTPALIUH, COOTBETCTBUE MEKITY
MIPOCTPAHCTBEHHBIMH M YaCTOTHBIMH (DHIIBTPaMH. ATITOPHTMEL
aHanm3a OMHApHBIX n300pakeHnii. [lomydenre OMHAPHBIX
n300paxxeHuil. [‘eoMeTpruuecKre XapaKTepUCTHKH OUHAPHOTO
n3o0paxxenns. KonmupoBanue OMHApHBIX N300paKeHUI.

IIpocTpancTBeHHBIH aHAMN3 M300pakeHU. [IpocTpaHcTBeHHAS
GIIBTpAIISL: IPOCTPAHCTBEHHAS KOPPETISIUS U CBEPTKA.
Ucnonb3oBanue macok. ITpocTpaHcTBEHHbIE METOABI YIIyUIIEHUS
n3o0paxeHnii. opMHpOBaHKE MACOK MPOCTPAHCTBEHHBIX
(GIIBTPOB, CTITAXKUBAIOIIIE IIPOCTPAHCTBEHHBIE (PHITBTPHI,
JIMHEHHBIE CrIaKUBAOMUe (PUIBTPHI.
3.2 | Jla6 |TIpocTpaHCTBeHHbIM aHanu3 u300pakeHuii. Koppessius u cBepTKa 3 4 [K-1.2 JI1.1J12.2
J3.1

33 Cp | U3yueHue JISKIMOHHOTO MaTepralia U MOAroTOBKa K JIAGOpAaTOPHBIM 3 20 [IK-1.2 JI1.1 JI1.2

pabotam JI2.1 J12.2
J3.2
Paznen 4. CermeHTauus n300paKeHuii

4.1 | Jlex | AiropuT™MbI aBTOMAaTHYECKOW CErMEHTAIINU U300pasKeHHI. 3 2 [K-1.2 JIL.1J12.1
IMocraHoBKa 3a1a4u CerMeHTaIMK. BripaniBanue odnactei, JI3.2
pa3neNeHne U CIMIHUE 00JIacTe. ANTOPUTMBI 00HAPYKEHUS
0c00BIX TOUEK Ha n300paxeHHH. [IpuMeHeHne 0COOBIX TOYEK.

Teopust 0coObIX TOueK. MeToabl 0OHApyKEeHUsI 00BEKTOB Ha
n300pakeHHN: 00pa3bl U KJIACCH 00Pa30B, OCHOBHBIC METOIbI
knaccuukanuy. [Ipr3Haky, UCTIONB3yeMBIC IS OTIMCAHUS
00BexToB. Knaccupukanus mo 6nvkaiiieMy cpeiHeMy 3HaUSHHIO.

4.2 | Ja6 | AropuTMbl aBTOMaTHYECKOU CErMEHTAIU H300paKEeHHI. 3 6 IK-1.2 JI1.1J12.2
Brinenenne kpaeB Ha m3o0paxkeHnn. OOHapy)KEHHE TPSIMBIX. J3.1
OO0HapyxeHHe OKpyKHOCTEH

4.3 | Ja6 | Anroputmbl OOHAPYKEHHUSI 0COOBIX TOUEK HA H300paKeHHU 3 4 IK-1.2 JI1.2 J12.2

J3.1

4.4 | Ja6 |T'eomeTpuyeckue nNpeodpa3oBaHus 3 4 IK-1.2 JIT.1 J12.1

J3.1

4.5 Cp |H3yueHue JEKIIMOHHOTO MaTepHaja M MOATOTOBKA K JTa00paTOPHBIM 3 20 IIK-1.2 JI1.1 JI1.2

pabotam JI2.1 J12.2
J3.2
Paznea 5. [Ipumenenue CT3 B poGoToTexHUKE

5.1 | Jlex | HeiipoceTeBble MeTOaBI 00paboTKK n3oopaxenuii. Ceptounsie HC. 3 2 IK-1.2 JI1.2J12.2
I'myounnsie Mmogenn HC. IIpiMeHeHHE CHCTEM TeXHIYECKOTO J3.2
3penust Hapuramus. OnpezneneHue CTpyKTYpHI 10 IBIDKCHUIO.

ITpOMBIIIIICHHBIC CUCTEMbI TEXHUYECKOTO 3PEHUsI, HX CTPYKTYpa,
pasnoBuaHocTH. [logxons! k mpumenenuto CT3 B cocTaBe
poboToTexHIYecKnX KoMIuiekcoB. IIpoextnposanue I10 s
YIIpaBIe€HUS POOOTOTEXHUYECKUMH CHCTEMaMH C IPUMEHEHHEM
CT3.

5.2 | Jlab |HeiipoceTeBble METOABI 00PAOOTKH H300paKEHHUHI IS PEIICHUS 3 4 IK-1.2 JI1.1J12.1
3a/1a4 TEXHUYECKOTO 3PEHUsI. JI3.1

5.3 | Jlab |IIpakTrdeckoe MPUMEHCHNE CHCTEM TEXHUYECKOTO 3PEHHUSL. 3 4 [K-1.2 JI1.2 J12.1

J3.1
5.4 Cp | M3yueHue JISKIMOHHOTO MaTepralia U HOArOTOBKa K JIaAGOpaTOPHBIM 3 10 [K-1.2 JIL.1 JI1.2
paboTtam JI2.1 J12.2
J3.2
5.5 | KPKK | KoHCymbTaIMu 110 TeMaM AUCIMIUTAHBI 3 4 IIK-1.2 JI1.1 J11.2
J12.1 J12.2
JI3.1 J13.2

6. OBPASOBATEJIBHBIE TEXHOJIOT'UH

B xone 06y’{eHI/Iﬂ MPUMEHSAIOTCS CICAYIOIINE O6pa3OBaT€J'ILHLI€ TEXHOJIOTHUH:




6.1 | JIexuus

SIBnsieTcs. OCHOBHBIM BHJOM YYEOHBIX 3aHATHH, COCTABISIET OCHOBY TEOPETHYECKOW ITOJTrOTOBKU
oOyuaromuxcst. Llenn JEeKIMOHHBIX 3aHATHH: AaTh CHCTEMAaTHU3MPOBAHHBIC HaydHbIE 3HAHUS 110
JUCLUIINHE, aKICHTHPOBaTh BHUMAaHWE Ha HauOoOJee CIIOKHBIX BONMpPOCAaX IUCIHUILUINHB;
CTUMYIHpPOBaTh AaKTUBHYIO II03HABATENBHYIO JIESTEJFHOCTh OOYYaIOIIUXCS, CIOCOOCTBOBATH
(hOpMHPOBAHUIO UX TBOPUYECKOTO MBIILICHHS.

6.2 | JJabopaTopHast
pabota

Bun ydeOHOrO 3aHATHS, HAa KOTOPOM CTYACHT IIOJl PYKOBOJCTBOM IIPEIOAaBaTeNsi MOCHe
[IPEIBAPUTEIIBHOTO HU3Yy4YEHHUs] COOTBETCTBYIOLIEH METOAMKM JIMYHO IIPOBOAUT HATYpHbIE WU
UMHUTAIMOHHBIE 3KCHEPUMEHTHl WJIHM HCCIEHOBAHUS C IEJBI0 TNPAKTUYECKOTO ITOATBEPKACHUSI
OTAEJBHBIX TEOPETUUECKHUX IOJOKEHUH Y4eOHOH NUCUMILIMHBI, IPUOOpEeTaeT yMeHHs paboTaTh C
71ab0paTOPHBIM 000PYIOBAHUEM M U3MEPHUTEIBHBIMU IIPHOOPAMH.

6.3 | Koncynpranus

SBnsiercss oxgHOM M3 GopM pyKOBOACTBA y4eOHOH paboTOl OOyJarOmUMXCSA U OKa3aHUSA UM
MOMOIIA B CAMOCTOSITEJIbHOM HM3YYCHHH Marepualia JAUCHUIUIMHBI, B JIMKBHIAIWH HMEIOIIUXCS
npo0esioB B 3HAHMSAX, 3aJ0JDKEHHOCTEH 10 TEKYIIUM 3aHSITHUSIM, B MOJIrOTOBKE MHCHMEHHBIX
pabot (mpoektoB). KoHCynbTalusi MPOBOJSITCS MPENoJaBaTeseM, BEAYIIHUM 3aHATUHS B y4eOHOM
TPYIIie, HAYIHBIM PYKOBOAWTEIEM M MOKET HOCHTh KaK WHAMBHIYAIBHBIA, TaK M TPYIIOBOM
XapakTep.

6.4 | CamocrosiTens
Has paboTta
00yJaroIIXCst

HampaBnena Ha yrioyOneHWe ¥ 3akpelUIeHHE 3HAHWH, IOMYYCHHBIX Ha JICKOUSIX MU JPYrHX
3aHATUAX, BHIPAOOTKY HABBIKOB  CaMOCTOATENBHOTO  AKTUBHOTO  IIPUOOPETEHHS  HOBBIX,
JOTIOJTHUTENbHBIX 3HAHWH, MOATOTOBKY K NMPEACTOSINNM yYEOHBIM 3aHSTHSIM M HPOMEXYTOYHOMY
KOHTPOIIIO.

7. ©OHJ] OLIEHOYHBIX CPEJICTB

7.1. KOHTPOJ’IBHBIe BOMPOCHI VI MPOBEICHUS TEKYILIEro KOHTPOJIA YCII€BA€MOCTH

Tema 1. BBeaeHnue B CUCTEMBI TEXHUYECKOTO 3PEHHUSL.

1. Haznauenue cuctem texauueckoro 3penus (CT3).

2. OCHOBHBIE 00JIaCTH MPUMEHEHHS TEXHUUECKOTO 3pSHUS B POOOTOTEXHHKE.

3. 3agaun, pemaemsie nocpeactsomM CT3. TToHATHS cHCTEM TEXHUYECKOTO, MAIIMHHOTO U KOMIBIOTEPHOTO 3PEHHUS.
4. ApXuTeKTypa cucteMbl TexHuueckoro 3penus(CT3).

5. Knaccudukanusa CT3.

6. TpeboBanus, npexbspiasiemsre CT3.

Tema 2. ITudpoBoe u3o0pakeHHe.

1. Buzsl anroputMoB 00paboTku 3putensHoit nHpopmanuu B CT3.

2. O630p anropuTMOB 00PaOOTKH N300PAKEHHUIA.

3. IIpaxkTHueckue MpUMepsl pelleH st 3a1a41 MaIMHHOTO 3pEHHS B pOOOTOTEXHHKE.
4. OCHOBBI TU(PPOBOTO TPEACTABICHHS H300PKSHHH.

5. Metons!l 1 opMaThl A1 XpaHEeHHUS H300paxeHui. THIbI n300paskeHnH.

Tewma 3. bazoBsie anroputMbl 00pabOTKH HUPPOBBIX H300PAKEHUH.

1. IIpenBapurenbHas 00paboTKa N300pa)KeHUH: SIPKOCTHAS 1 LIBETOBAsI KOPPEKIIHs, 00pabOTKa IHCTOrPaMM.
2. CriaxvBaHNe U TOBBIIICHHE PE3KOCTH IBETHBIX N300paskeHUH.

3. IBymepHOe quckpeTHoe mpeobdpazoBanue Dypre u ero odpamieHue.

4. AropuTMBI aHaNN3a OMHAPHBIX N300paKEHHUI.

5. IlomygeHne OMHAPHBIX H300paKECHUIH.

6. I'eomeTprueckne XapakTepHCTHKN OMHAPHOTO H300paKeHHS.

7. KonupoBanue OuHapHbIX n300paxeHuil. Mopdosaoruyeckue onepanum.

Tema 4. CermerTanus n300pakeHAH.

1. AnropuTMBI aBTOMAaTHYECKOH CerMeHTaIuU U300 pakeHHH.

2. ITocTaHoBKa 3a]1a4l CETMEHTAIIHU.

3. HaxoxaeHue KOHTYPOB M ONEpaIlii C HUMHU.

4. Kpas u ux oOHapyXeHHe.

5. V3BnevyeHne reoOMeTpUUECKIX MPU3HAKOB U3 M300pasKEeHUSL.

6. AropuTMBI 0OHAPY)KEHHSI OCOOBIX TOUEK Ha H300PaKCHHU.

7. [lpuMeHeHne 0COOBIX TOUEK.

8 MeTone! 0OHApyXKEHHI 00BbEKTOB Ha N300pakeHHU: 00pa3bl U KIacChl 00pa30B, OCHOBHBIE METOBI KIIaCCH(DUKAINH.
9. Ilpu3Haky, UCTIONb3YyeMble AJISl OMUCAHUS OOBEKTOB.

Tema 5. [Ipumenerne CT3 B poOoTOTEXHHKE.
1. HeiipoceTeBbie MeTOABI 00paOOTKH H300pasKEHHM.

2. Cseprounsie HC.

3. I'my6unnsie mogenu HC.

4. IIpuMeHeHNEe CUCTEM TEXHUUYECKOIO 3PEHUSL.

5. Onpenenenue CTPYKTYpHI MO ABHKEHHIO.

6. ITpoMbIILITIEHHBIE CUCTEMBI TEXHUYECKOTO 3pEHUS, UX CTPYKTYpa, Pa3HOBUAHOCTH.
7. lMogxonsr k npuMenenuto CT3 B cocTaBe pOOOTOTEXHUUECKIX KOMIUIEKCOB.




8. IIpoexrupoBanue I10 s ynpaBiaeHUst poOOTOTEXHUYIECKIMU cUcTeMaMi ¢ mpuMeneHneM CT3.

7.2. KOHTpOJ’lL]—lbIe BOIIPOCHI 1Jisl MIPOBEICHUSA l'lpOMe)KyTO‘ll—[Oﬁ aTTeCTAllMHU 110 UTOraM OCBOCHHUSA JTUCHHUIIIMHBI

. Haznauenwue cucrem texamaeckoro 3penus (CT3).

. OcHOBHBIE 00aCTH IPUMEHEHHS TEXHUYECKOTO 3PEHUS B POOOTOTEXHUKE.

. 3agaun, pemaemslie nocpeactsoM CT3. IIoHATHA cHCTEM TEXHHMYECKOTO, MAIIMHHOTO M KOMMBIOTEPHOTO 3PEHHUS.
. ApxuTtekTtypa cucteMbl TexHuaeckoro 3peHus(CT3).

. Kmaccuguxanus CT3.

. TpeboBanus, npeasssisiembie CT3.

. Bunpl anroputMoB 06pabotku 3purenbHoit nHpopmanuu B CT3.

. O0630p anropuTMOB 00PaOOTKH H300pAKEHHIA.

. IIpakTuyeckue NpUMeps! PEIICHUS 3aJaul MAITHHHOTO 3pEHUS B POOOTOTEXHUKE.

10. OcHOBBI U(POBOTO MPEACTABICHHUS U300paKESHHH.

11. Metonst 1 popmarts! Ut XpaHEHUS H300pakeHni. THITBI H300pakeHHH.

12. IpenBaputensHas 00paboTka N300paskeHNI: IPKOCTHAS M I[BETOBASI KOPPEKITHS, 00pabOTKa THCTOTPaMM.
13. CrnaxuBaHH€ U HOBBIIICHHE PE3KOCTH IIBETHBIX N300pasKeHUI.

14. JIBymepHoe nuckpeTHoe npeobpasoBanue dypbe u ero odpalieHue

15. AsrropuTMBI aHaNTN3a OMHAPHBIX H300paKEHHUH.

16. INomy4yeHne OMHAPHBIX N300PAKEHHUI.

17. T'eoMeTpHuuecKue XapaKTEPUCTUKH OMHAPHOTO U300PaKEHUSI.

18. KoaupoBanue OMHApHBIX H300pakeHuit. Mopdonornyeckue oneparyy.

19. AsropuTMBI aBTOMAaTHYECKOH CETMEHTAITH H300paKeHHH.

20. ITocTaHoBKa 3a7a4l CErMEHTAIUH.

21. HaxoxJaeHue KOHTYPOB U ONlepalliu ¢ HUMH.

22. Kpas u ux oOHapyxeHue.

23. W3BiIeueHne reOMETPUISCKUX MIPU3HAKOB U3 H300paXKEHN.

24. AnropuT™Mbl 0OHAPYKEHHUSI OCOOBIX TOYEK HA H300paKEHHUH.

25. IlpumeHeHue 0coObIX TOYEK.

26 Metons! 0OHapyXeHHSI 0OBEKTOB Ha H300payKeHNH: 00pa3bl M KITacChl 00pa30B, OCHOBHBIE METOBI KITACCH(HUKAIINH.
27. Ilpu3HaKy, UCTIONB3YEMBIE IS OIMCAHUS OOBEKTOB.

28. HeiipoceteBbie MeTO/IBI 00PaOOTKH N300paKCHHIA.

29. Ceeprounsie HC.

30. I'myounnsie mogenu HC.

31. [IpuMeHeHHe CHCTEM TeXHHYECKOTO 3PEHHUS.

32. Onpenenenre CTPYKTYpbl IO JBUKCHHUIO.

33. [IpoMBITIITICHHBIE CHCTEMBI TEXHHYECKOTO 3pEHHS, HX CTPYKTYpPa, Pa3HOBHIHOCTH.

34. ITogxoxs! k mpuMeHeHuio CT3 B cocTaBe poOOTOTEXHUUECKUX KOMIUICKCOB.

35. IIpoextupoBanue [10 mist ynpaBiaeHus poOOTOTEXHUYECKUMH cucTeMamu ¢ mpumenennem CT3.

O 001N L b WK —

7.3. TeMaTuKa NUCbMEHHBIX PadoT

KypcoBoii ipoekT (paboTa) Mo JUCIUIUIMHE YIeOHBIM ITAHOM HE MPEIyCMOTPEH.

7.4. Kputepun onieHUBaHUSA

Texymuit KOHTPOJIb 3HAHUH 00YYAIOIIETroCs OCYLISCTBILICTCS IO PE3YJIbTaTaM BBIIIOTHEHUS U 3alIUTHI Ja00PaTOPHBIX
paboT, KOHTPOJBHBIX 33aHUH U TEKYIIHX OMPOCOB Ha JICKIUAX.

3ammrTa 1a60paTOPHBIX paObOT U KOHTPOJIBHBIX 3aJaHUH MPOBOIUTCS B BUE coOecenoBaHMs. BrimomHeHne Bcex
1ab0paTOPHBIX PAOOT M KOHTPOJIBHBIX 3a/IaHUM, IPEAYCMOTPCHHBIX paboUei MporpaMMoil TUCIUILIIHHBL, SBISETCS
00513aTeITBHBIM.

Heobxomumoe yciioBre aiis TOMycKa K 9K3aMeHY: BBITIOIHEHHE, TIPEIOCTABICHUE U 3aIlIUTa OTYETOB IO BCEM JTa00paTOPHBIM
pabotam, MpeIyCMOTPEHHBIM paboyeil mporpaMMoii AUCIUILTNHBI; BHITIOJTHEHUE BCEX KOHTPOJIBHBIX 3aJaHHM.

ITo pe3ynpTaTaM 3k3aMeHa 00y4aIOIIEMYCs BRICTABIISIOTCS CIICAYIOIINE OLICHKH:

«OTIHIHOY - 00YJAFONIUICS B TIOJTHOM 00BhEME 3HACT MaTepUall, TPAMOTHO U TI0 CYIIECTBY M3JIaraeT ero, He JIOImycKast
CYIIECTBEHHBIX HETOYHOCTEH B OTBETE HA BOIMPOC; 0€30MIMO0YHO HAXOAUT PEIICHUS 3aJaHH, PEeTyCMOTPEHHBIX
IpOrpaMMOi OOYYCHUSI; YCIICIIHO BBIIOIHII MPEAYCMOTPEHHBIE TPOrpaMMOil 00yUeHHUS 3aJaHus,

«XoporIoy - 00yJaromuiics XOpoIIo 3HaeT MaTepuall, FPaMOTHO U IO CYIIECTBY H3JIaraeT ero, A0IycKas HEeKOTOphIe
HETOYHOCTH B OTBETE HA BOMPOC; YBEPEHHO HAXOJUT PEUICHHUS 3a/IaHU, PETYCMOTPEHHBIX MPOTPaMMOil 00yICHUS;
YCIENIHO BBIMOIHIII IPETYCMOTPEHHBIE MPOTPaMMOil 0OyUeHNS 3a/1aHuS;

«Y IOBIETBOPHUTEIBHOY - O0YUYAIOLIMICSI TOBEPXHOCTHO 3HACT MAaTEPUAll OCHOBHBIX Pa3[eiioB M TeM y4eOHOI JUCIUILINHEI,
JIOTTYCKAeT HETOYHOCTH B OTBETE HA BOMPOC; 3aTPYAHICTCS ¢ HAXOXKICHHEM PEIICHUS HEKOTOPBIX 3aJIaHUH,
MIPEIYCMOTPEHHBIX MPOTPaMMON 00yUeHHUST; TIPETYCMOTPEHHBIE TIPOrPaMMOi 0OYUSHHS 331aHUS BHITIOJTHEHBI C
HETOYHOCTSIMU;

«HeynoBneTBOPUTEIBHOY - 00yJaIOIIUiics HE 3HACT 3HAYMTENIFHOM YaCcTH MaTepHala, JOIyCKaeT CYIIECTBEHHbIE OIIMOKA B
OTBETAaxX Ha BOMPOCHI; HE YMEET HAXOUTh PEIICHUS OOJBIINHCTBA MPETYCMOTPEHHBIX MPOTPAaMMO 00yJIeHUS 3aIaHMiA; He
BCE 3aJIaHMsI, IPEAYCMOTPEHHBIE IPOTPaMMOi 00YUEHHS, BHITOTHEHBI YAOBIETBOPUTEIBHO.

8. YYEBHO-METOANYECKOE U HTH®OPMAIIMOHHOE OBECHHEYEHHUE JUCIIUITIJIMHBI (MOAY JISA)

8.1. Pexomenayemas 1uTepaTypa




JI3.1

Maprteiaerko T. B. Meroguueckue yka3zaHus K 1a00paTOpHBIM 3aHATHSIM 10 quctuminHe "[udposas o6paboTka
rpadudeckoi U BuacOMHPOpMAIUH" [DIEKTPOHHBIN peypc] [DNeKTpoHHBINH pecypc]: Al CTYACHTOB YPOBHS
npoheCCHOHATBLHOTO 00pa3oBaHus "Maructp" Hampasinenus noAarotopku 09.04.02 "MHpopManmoOHHBIE CHCTEMBI H
TeXHOJIOTHH'" MarucTepckoil nporpaMmMsl "MH(opMannoHHbIE CHCTEMBI B TEXHOJIOTHH B TEXHUKE U On3Hece" Beex
¢dopm obyuenus. - Joneuk: TOYBIIO "JIOHHTVY", 2020. - 1 ¢aiin — Pexxum noctyna:
http://ed.donntu.ru/books/21/m5829.pdf

bana6anos, I1. B., /luBun, A. T'., Eropos, A. C. TexHu4eckoe 3peHre pOOOTOTEXHUYECKUX KOMIUIEKCOB
[OmexTponHEIH pecypc]:yaedHOe mocobue. - Tam60B: TamO0BCKHMiT TOCYJapCTBECHHBII TEXHUIECKUH YHUBEPCHUTET,
3BbC ACB, 2019. - 81 c. — Pexxum pocryna: https://www.iprbookshop.ru/99814.html

J1.2

Hledep, E. A. Hudposas 0dpadoTka n300paxeHuii [ DIeKTpOHHbII pecypc]:yueoHoe nocodue. - Cankr-IletepOypr:
Canxkr-IleTepOyprckuii rocynapcTBEHHBIH YHUBEPCUTET MPOMBINICHHBIX TEXHOJIOTHH 1 an3aiiHa, 2019. - 100 c. —
Pexxum noctyma: https://www.iprbookshop.ru/102493 . html

J12.1

Padaosmn, T'oncanec, Puaapn, Bync, Pybanos, JI. U., Youna, I1. A., Youna, [1. A. Lludpoas o6padoTka
n3o0pakeHuii [ DneKTpoHHBIN pecypc]:. - Mocksa: Texnocdepa, 2012. - 1104 c. — Pexxum goctymna:
https://www.iprbookshop.ru/26905.html

2.2

Mumuna, O. U., Haymos, JI. A., YBapoga, E. A. Iludposas 06paboTka n3o0paxxeHuit [ DIEKTPOHHBII
pecypc]:yae6HO-MeToIIUecKoe ocobne. - Psa3ans: Psazanckuil rocyjapcTBEHHBIH paIioTeXHIYECKAI
yHuBepcuteT, 2021. - 265 c. — Pexxum goctyna: https://www.iprbookshop.ru/137346.html

JI3.2

Baxxytun /{. B. Metonnueckue yka3aHusi K caMOCTOSATENbHON paboTe 1o Aucuumiinae "OCHOBBI ONepaluoHHON
CHUCTEMBI M TEXHUUECKOTO 3peHus uist 3a1a4d pobororexuukd (ROS u OpenCV)" [DekTpoHHbII pecypc]: s
o0yJarommxcs 10 HalpaBJIeHNIo MoaroToBky 15.03.06 "MexaTpoHuKa 1 poOOTOTEXHNKA" HAIIPaBICHHOCTD
(mpoduns) "Cuctemsl ynpaBieHUs pOOOTOTEXHHUECKUMH KOMILIEKcaMH'"' BceX popM 00ydeHus. - JloHenK:
JouHTY, 2025. - 1 ¢aitn — Pesxxum moctyna: http://ed.donntu.ru/books/25/m10599.pdf

8.3.

JluueH3noHHOE U CBOOOHO pacpocTpaHsieMoe MPOrpaMMHOe o0ecneueHne, B TOM YHCJIe 0Te4eCTBEHHOI 0
NPOU3BO/JICTBA

8.3.1

OpenOffice 2.0.3 — obmecrBennas smren3ust MPL 2.0, Grub loader for ALT Linux - muniersuss GNU LGPL v3,
Mozilla Firefox - nunensust MPL2.0, Moodle (Modular Object-Oriented Dynamic Learning Environment) -
mmuen3us GNU GPL

8.4. Ilepeyens npodeccnoHaILHBIX 023 JAHHBIX H HHPOPMAIMOHHBIX CIPABOYHBIX CHCTEM

8.4.1

9BC IPR SMART

8.4.2

S5C JJOHHOTY

9. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHWE JTUCIUIIJINHBI (MOAY JIS)

9.1

Aymutopust 8.303 - VYuyeOHas aymuTopus Ui TPOBEACHHS 3aHATHH JICKIMOHHOTO M CEMHHApCKOTO THIIA,
7Ta0OpaTOPHBIX M IPAKTHYECKUX 3aHATHH, KypCOBOTO TIPOEKTHPOBAHUS (BBIIOJIHEHUS KYpCOBBIX padoT),
TPYNIIOBBIX ¥ MHINBHIYAJIbHBIX KOHCYJIBTALUH, TEKYIIETO KOHTPOJIS U TPOMEXYTOYHOM aTTeCTAlH !

HOYTOYK, MyJIIETHMEANITHBINA POEKTOP, SKPaH; CIICHUATN3HPOBaHHAsI MEOEIIb: TOCKA ayAUTOPHAsI, TAPTHI

9.2

Aymuropust  8.104 - Amrtopm3oBaHHBIN yueOHBIM 1eHTp Schneider Electric ams mpoBeneHHs 3aHATHHA
JEKIMOHHOTO M CEMHHAPCKOrO THIMA, Ja0OPAaTOPHBIX M INPAKTHUECKHX 3aHSITHH, KypCOBOTO IIPOEKTHPOBAHUS
(BBIMOJTHEHUST KyPCOBBIX paboT), TPYNIOBBIX W WHIUBHAYAJIbHBIX KOHCYIbTalMH, TEKYIIETO0 KOHTPOIS U
MPOMEXYTOYHONH AaTTECTallMM : CTOJNBl AyJUTOpHbIC, CTylbsl AayIUTOpPHbIC, JOCKAa ayQUTOpHAs, HOYTOYKH,
NporpaMMUpyeMblil  jtoruueckuid  koHTpoiuiep  Modicon  Premium, mnporpaMMHpyeMblii  JIOTHYECKHUE
koHTposwiepel Modicon Twido, mpeoOpaszoBatenu yactoThl Altivar 71, acuHXpoHHBIH gBuratenb 550 BT,
koMMmyTaTop Switch 16 port.)

9.3

Aynutopust 2.138 - UwuranbHbeiid 3an HaydHo-TexHUuYecKoil OMOIMOTEKH — IMOMEIIEHHE Ui CaMOCTOSTELHON
paboTel C BO3MOXKHOCTBIO TOAKIIOYEHUS K ceth "MHTepHer" W oOecrieueHHEM [OCTyNa B OJICKTPOHHYIO
nH(pOpMaMOHHO-00pa30BaTeNIbHYIO  Cpefy opraHm3anuu : KoMmbloTepHass TeXHMKa C  BO3MOXKHOCTBIO
nofgimodeHnst Kk cetn  «MHTepHer» wu  oOecriedeHMeM JOCTyma B 3JEKTPOHHYI — HMH(pOPMAIMOHHO-
obpazosatenbHylo cpeny (OMOC ouHTY) u anekrponHo-Ombmmoreunyro cuctemy (OBC IPR SMART), a
Takke BO3MOXKHOCTHIO WHIWBHIYAIIFHOTO HEOTpaHWYEHHOTO joctyma oOydatommxcs B OBC uw DUOC

nocpenctBoM Wi-Fi ¢ mepcoHambHBIX MOOMIIBHBIX YCTPOMCTB.
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PabGouas nporpamma JUCHHUITIIINHBI ((HpOMBIH.U'IeHHBIC KOMMYHHUKAIIMOHHBIC CETH B pO60TOTCXHI/I‘IGCKI/IX CHUCTEMAX»

pa3paborana B cootBercTBrn ¢ OPI'OC BO: denepanbHBII TOCYIApPCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPT BBICIIECTO
oOpa3oBaHUS - MarucTparypa IO HamIpaBiIeHHWI0 HoATOTOBKH 15.04.06 MexaTtpoHnka ©u poOOTOTEeXHHKA (TIpHKa3
Muno6pnaayku Poccun ot 14.08.2020 1. Ne 1023)

COCTaBJIeHA B COOTBETCTBUM C Y4eOHBIM IUIAHOM [0 HampaBieHHI0 TnoarotoBku 15.04.06 MexarpoHuka u
poboTOTEXHUKA, HampaBieHHOCTh (mpoduib) / croenuanusaims «CHCTEMBI — YIOpPaBICHHS POOOTOTEXHUYECCKUMU
koMIuiekcamu» g 2025 roja npuéma.

1. IIEJIb U 3AJJAYM OCBOEHUSI IUCLHUILTAHBI (MOLY.JIsT)

ean: | n3ydeHne MPUHIUIIOB TOCTPOCHMS IIPOMBIIIICHHBIX CETeH pa3IMdHbIX YPOBHEH U OCHOB HH(POPMAIMOHHBIX 1
(hu3MUecKuX B3aUMO/IEHCTBHI B HUX C IPUMEHEHHEM ITPOMBIIUICHHBIX HHTEP(dEIcoB.

3apaum:

1.1 N3Yy4CHUC TeXHOJ’IOFI/II\/’I, HCTOJB3YEMBIX B aBTOMATUYCCKNX U aBTOMATU3UPOBAHHBIX CUCTEMAX;

1.2 | ocBOGHHE COBpPEMEHHBIX MPOTPAMMHO-TEXHUIECKHX CPEICTB U MPHOOPETEHNE IPAKTHIECKUX HABBIKOB HX
IIPUMEHECHHUS

1.3 | B aBTOMaTHU3MPOBAHHBIX CHCTEMAX: HAMMMCAHNUE POrPAMM IPOMBIIIIEHHBIX KOHTPOJLIEPOB, pa3paboTKe YeI0BEKO-
MAaIIMHHOTO HHTepdetica

2. MECTO JUCIIMIIJIMHBI MOAYJISA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBbI

JucuumuinHa OTHOCUTCS K 4acTH, (OpMHUPYEMOil ydacTHUKaMu 00pa3oBaTeNbHBIX OTHOMEHUH, broka 1

2.1
JcuuIuimHbl (MOIy/TH) Y4eOHOTO TUTaHa.

2.2 | CBs3b ¢ NpeAIeCTBYIOIUMH AUCHUTLUINHAME (MOIYJISIMH):

2.2.1 | IlpoexktupoBanue cucteM ynpasieHus u coopa ganubix (SCADA)

2.2.2 | CucteMbl NpOrpaMMHOIO YIIpaBiIeHUs] pOOOTOTEXHUUECKMMU KOMILIEKCaMHU

2.3 | JucuuniauHbl (Moay/u), npaktuku 1 F'HA, 111 KOTOpPbIX 0cBOeHHE JAHHOH TUCUMIIUHBI (MOLYJIs1)
HEO00X0IMMO KaK MpeaniecTByoliee:

2.3.1 | peanm3yroTCs CTYICHTOM IIPHY BBITIOJIHCHUH KypCOBOTO TPOeKTa 1Mo auciuiuimHe «L{udpoBsie cuctembt
aBTOMATH3AINH U YIIPABICHUSD», MPOXOKICHUN TOCYIAPCTBEHHOW UTOTOBOH aTTeCTAIlN

2.3.2 [ [ToaroToBKa K IpoIeIype 3alIUTHI U 3aI[UTa BEITYCKHOW KBATU(DHUKAIIMOHHOH paboTHI

2.3.3 | IIporpamMmmHOe obecrieueHre pOOOTOTEXHHUECKHX CHCTEM

2.3.4 | MladopManimOHHBIE TEXHOJIOTUU U CUCTEMBI TEXHUYIECKOTO 3pEHUS B POOOTOTEXHHUKE

2.3.5 | IHTepHET-TEeXHONOTHH M UHTEIUIEKTYalbHbIE CHCTEMBI

3. IJIAHUPYEMBIE PE3YJbTATBI OCBOEHUA JUCHUTIJIUHBI (MOAYJIS)

ITK-2 : CnocobeH BEIOMpaTh cepuitHbIe i MPOSKTHPOBATH HOBBIC 0OBEKTHI aBTOMATH3AIMH 1 POOOTOTH3AIIH

[IK-2.4 : YMeTs BEIOUPATH CEPUITHOE KOMMYHUKAIIMOHHOE 000pyIOBaHIE POOOTOTEXHUYECKUX CUCTEM

B pe3yabTaTte ocBOEHHMS AUCUUILIMHBI (MOIYJIs1) 00yYalOMIMiics 10/KeH

3.1 |3HaTe:

3.1.1 [ ocoGeHHOCTH apXUTEKTYPHI pacIpeIeNICHHBIX CHCTeM cOOpa JaHHBIX W YIIPABICHUS; MOAETH OTKPHITOM
IIPOMBIIIICHHOH CETH; HCIOIb3yeMbIe TOIOJIOTHU ceTel; pu3ndecKkue cpeasl epeaadr JaHHBIX B IPOMBIIIIEHHBIX
CeTsX; OCHOBHBIC KOMIOHEHTBI TPOMBIIUICHHBIX CETEH; IPOTOKOJIbI 0OMEHa HH(OpMaLnel; OCHOBHbIE
XapaKTepHCTHKN PacIpOCTPAHEHHBIX IPOMBIILICHHBIX ceTei

3.2 | YmeTh:

3.2.1 | oueHuBaTh TpeOOBaHUS K CETSAM Iepenadn HHYOPMAIIK; BEIOUPATh THIT IPOMBIIUICHHON CeTH, (PU3NIECKUN
KaHaJ ¥ IIPOTOKOIT; IPOSKTHPOBATH MIPOCTEHIIINE CPEACTBA CONPSDKEHHS C CETHIO

3.3 | Baragern:

3.3.1 | BEIOOpa, HACTPOWKM, MPOESKTHPOBAHUS M HATAIKH OCHOBHBIX KOMMYHHKAITHOHHBIX YCTPOICTB, CETEBBIX CTPYKTYP U
IIPOMBIIIICHHBIX HHTEP(EHCOB.




4. OFbEM JUCIHUIIJIMHBI (MO AYJIs1), BUJAbBI TIPOMEXKYTOYHOI'O KOHTPOJIA

4.1 Pacnpe)lenelme YacoB, OTB€ACHHBIX HA U3YyYCHHEC TUCIHUIIIMHBI I10 BUAaAM 3aHATHH U ceMecTpam

Cemectp
(<Kypc>.<Cemectp 2(1.2)
Ha Kypce>) HUroro
Henens 16
Bun 3anaruit v PII vII PII
Jlexuun 16 16 16 16
JlabopaTopHsbie 32 32 32 32
KonrakTHas 4 4 4 4
pabora
(KOHCYTbTaIH U
KOHTPOJIb)
Hroro ayn. 48 48 48 48
KonrakrHas 52 52 52 52
pabota
Cam. paboTa 56 56 56 56
Yacel Ha 36 36 36 36
KOHTPOJIb
HUrtoro 144 144 144 144

4.2. Buapl KOHTPOJISI

JK3aMeH 2 CEM.

4.3. Haauume KypcoBoro npoexkra (padorni)

KypcoBoii mpoekT (paboTa) y4eOHBIM ITIAHOM HE TIPETYCMOTPEH.

5. CTPYKTYPA U COAEPKAHUE JUCLUIIJINHBI (MOAY.JIST)

_ E - E E‘ g2 Huaukaropsl
S e & HaunmeHnoBaHue pa3/iesioB U TeM g & noctuxenust | Jlureparypa
3 e 3 = KOMIeTeHI it
Paznen 1. O0umue cBegeHus 0 cHCTeMaX aBTOMaTH3ALUH
1.1 | Jlex | TexHuYeckas CHCTEMA M TEXHOJIOTUICCKHN OOBEKT YIIPABICHHUS, 2 2 [IK-2.4 JIL.1 JI1.2
TIEJIA CO3/JaHUS ¥ BUJHl aBTOMATU3UPOBAHHBIX CUCTEM YIIPABICHUS J2.1
ACY; Bups! narerparun AC; QyHKINH U peKIMBI PaObOTHI
ACYVYTII; npUHIMITBI TOCTPOEHHS U PAa3HOBUIAHOCTH apXUTEKTYP
ACYTII; noHsITHE OTKPBITON CHCTEMBI
1.2 Cp |H3ydyeHue JEKIIMOHHOTO MaTepHaa. 2 3 [IK-2.4 JIT.1 JI1.2
JI2.1 J13.1
Paznen 2. ApxuTeKTypa U TOIOJI0TUsl NIPOMBILLICHHBIX CeTeH,
monean OSI
2.1 Jlex | TIoHsITHE MPOMBILIUIEHHOMN CeTH; KiaacCu(UKAIMS U THIIBI 2 2 I1K-2.4 JI1.1 JI1.2
MIPOMBIIIIJIEHHBIX CETEH; apXUTEKTypa U MOJEIH (KIIUEHT-CEpBep, JI2.1 JI2.2
M3JaTeNb-TIOIIUCYHK) CETH; Tepeada nHQopMaIys B CETH; MOJEITh
B3aUMOJIEHCTBUS OTKPHITHIX cucteM OSI.
2.2 Cp |H3yueHue JEKIUOHHOTO MaTepHaa. 2 3 [1K-2.4 JI1.1J12.1
J3.1
Pazpnen 3. ®usuueckuii yposenb Monean OSI: cpeasl nepegaun
JAHHBIX M MHTep(deiichl
3.1 Jlex | Cpenpl mepenauun qanubix; uatepdeiic RS 232; uarepdeiicet RS 2 2 [IK-2.4 JI1.1 JI1.2
485 n RS 422; Nnrepdeiic «TokoBas NeTis». J2.1
3.2 | Jlab |HuTrepdeiicrl NPOMBIIUIEHHBIX CETEH NepeIaun qaHHbIX. 2 2 [1K-2.4 JI1.1J12.1
J3.2
33 Cp | M3yueHue JISKIMOHHOTO MaTepralia U MOArOTOBKa K JIaAGOpaTOPHBIM 2 6 [K-2.4 JI1.1 J12.1
paboTam. JI3.1 JI3.2
Pazjen 4. Cerb Ha ocHoBe HART-nporokona
4.1 | Jlex | O6ume npuHIHIBI TOCTpOCHUs ceTH Ha ocHoBe HART-nporokona; 2 2 [K-2.4 JI1.1J12.1

cTpyKTypa cioBa 1 coobuenus B HART-nporokone; cets Ha
ocHoBe HART mpoTokosa, agpecarusi 1 KOMaH/Ibl; S3bIK OTIUCAHUS
yerporictB DDL, paznosunnoctu HART.




4.2 Cp | M3yueHue JISKIMOHHOTO MaTepHaa. 6 I1K-2.4 JI1.1J12.1
J3.1

Paznen 5. AS-untepdeiic

5.1 | Jlex |HcTopudeckas cripaBKa, Ha3HAUYCHUE, ApXUTEKTypa, 0COOCHHOCTH 2 [1IK-2.4 JIT.1J12.1
npuMeHeHns1 AS-nHTepderica; MPOTOKOJ NepeIadn JaHHBIX U
MOTYJISIINS; HAJISKHOCTh, 0€30MaCHOCTh Tepelavun JaHHBIX U
pacno3HaBaHue OMMOOK; CUCTEMHbIE KOMIIOHEHTHI AS-unTepdeiica
U TeXHHUKa OBICTPOTO MOHTAXA; CTAHIAPTU3AIMS H CEPTUPHKATIIHS.

5.2 | Jlab |Vmpasienue npeodpaszosarensimu yactorsl UNIDRIVE SP ¢ 2 [K-2.4 JI1.1J12.1
ucnons3oBarueM ITJIK Vipa 314ST u onepaTtopckoii manenu Vipa J3.2
TP606C

53 Cp |M3yueHune JEKIUOHHOTO MaTepHajia U MOATOTOBKA K JTaOOpaTOPHBIM 8 [K-2.4 JI1.1J12.1
paboTam. JI3.1 J13.2
Paznen 6. [Ipombiiiennas ceto PROFIBAS

6.1 | Jlex [OO6mue cBeaenus o cersix Profibus;monudukamnmu cetu Profibus; 2 IK-2.4 JI1.1 J12.1
TOIOJIOTHS ceTH; (pu3ndeckuii ypoBeHsb Profibus DP u Profibus
FMS; xananbHsIi ypoBeHb Profibus DP: koMMyHHKaIIMOHHBIH
npodmis DP u nepenaya cooOIeHHiA, anmapaTHoe
pe3epBUpOBaHNE, OIICAaHUE YCTPONCTB, Iepeadya HH(POPMAIHH B
cetu Profibus PA.

6.2 | Jlab |VYmnpapieHue MpUBOAAMHU MTOCTOSHHOTO U IEPEMEHHOT0 TOKA 14 I1K-2.4 JI1.1J12.1
(DCS800, UNIDRIVE SP) ot ITJIK Vipa 314ST mo cetn JI3.2
PROFIBUS DP.

6.3 Cp |H3yueHue JEKIIMOHHOTO MaTepHaja | MOATOTOBKA K JTa00paTOPHBIM 8 [1K-2.4 JIT.1J12.1
pabotam. JI3.1 JI3.2
Pazjen 7. IIporokonast u cetu MODBUS

7.1 Jlex | OGIIMeE MOI0KEHUS, BU CETEBOr0 OOMEHA U TOIOJIOTUs CETH, 2 [IK-2.4 JI1.1 J12.1
PEKUMBI TIepejaull JaHHbIX; (pru3ndeckuil ypoBeHb; Mojaens OSI s
Modbus; npotoxonsr Modbus ASCII 1 DCON; npotokosr Modbus
RTU: omucanme kanpa (¢peiima), CTpyKTypa JaHHBIX, CTPYKTypa
COOOIIEHNH ¥ KOHTPOJIb OIMOO0K; MPUKIaAHON ypoBeHb; Modbus
TCP; nocrouHcTBa U HepocraTku cereii Modbus.

7.2 | Jlab | Vmpasienue npeodpasoBarensiMu yactothl Altivar 71 ¢ 6 [K-2.4 JI1.1 J12.1
HCTIONB30BaHMeM IpoTokosa ModBus J3.2

7.3 Cp |H3yueHue JEKIIMOHHOTO MaTepHajia M MOATOTOBKA K JJA00OPaTOPHBIM 10 [K-2.4 JI1.1 J12.1
paboTtam. JI3.1 JI3.2
Paznen 8. [IpombinienHas cets Ha ocHoBe CAN-npoTokoia

8.1 | Jlex [Xapaxkrepuctuku u npeumymiectBa CAN MpoTOKoIa, TOHOIOTHsI 2 [IK-2.4 JI1.1J12.1
cetn CAN, dusndeckuii ypoBeHb, popMaT Kaapa, BAPHAHTHI
peammzanu CAN nporokona, anantauus CANopen ams 3aga4
ANEKTPONPHUBOIA.

8.2 | Jlab |Vmpasnenue npeodpaszoBarensimu dactotsl Altivar 71 ¢ TIJIK Twido 8 IK-2.4 JI.1J12.1
o cett CANOpen ¢ ucnosnbp3oBanueM npoduis CiA402. JI3.2

8.3 Cp |M3yuyeHue JEKIIMOHHOTO MaTepHaja | MOATOTOBKA K JJaO0paTOpHbIM 12 [IK-2.4 JIT.1J12.1
pabotam. JI3.1 JI3.2
Paznen 9. lonosiHuTE/IbHASI KOHTAKTHasA padora

9.1 | KPKK | KoHCynbTalMu 10 TeMaM AUCLUILINHEL 4 I1K-2.4 2.1

6. ObPA3SOBATEJIBHBIE TEXHOJIOT'MU

B xone 06y‘ieHI/IH TMIPUMEHAIOTCA CICIYIOMINEC 06pa30BaTCJ'H>HBIC TCXHOJIOTUH:

6.1

Jlexnust

SIBASETCS OCHOBHBIM BHIOM yqe6H1,1x SaHHTHﬁ, COCTaBJISICT OCHOBY TeOpeTHHeCKOﬁ MOJArOTOBKH
06yqa}01u1/1xc>1. ueHI/I JICKIIMOHHBIX 3aHSATHI: JaTh CUCTEMATU3UPOBAHHBIC HAYYHbLIC 3HaHUA 110
JAUCHUIUIMHE, AaKOEHTUPOBATb BHHMAaHUC Ha HanboJiee  CIOKHBIX BoIpocax IOUCHUIUIMHBI;
CTUMYJIMPOBATH AKTUBHYIO IIO3HABATCIbHYIO JACATCIBHOCTDL o6yqa}01111/1xcs{, cIIoco0CTBOBATH
(I)OpMI/IpOBaHI/I}O HX TBOPYCCKOT'O MBIIIJICHUS.

6.2

JlabopaTtopHas

pabota

Bun ydeOHOro 3aHATHSA, Ha KOTOPOM CTYAGHT IO PYKOBOICTBOM IIpENOAaBaTeNs IOCIe
MPEIBAPUTEIBHOTO HM3YYCHUSI COOTBETCTBYIOIIEH METOJIUKH JIMYHO MPOBOAWT HATypHBIC WU
MMUTALMOHHbIE JKCICPHMEHTHl HJIM HCCICNOBAHUS C LENbI0 MPAKTHYECKOrO MOATBEPIKICHUS
OTHENBHBIX TEOPETUYCCKUX ITOJIOKCHUI YdeOHOW NMCIMIUIMHBI, IpHoOpeTaeT yMeHHUs padoTarth C
nmabopaTopHEIM 000pYZOBAaHHEM M H3MEPHUTEIEHBIMU IPHOOPaMH.




6.3 | Koncynmpramus | SIBnsieTcss omHoW W3 (GOpM pYKOBOACTBA Y4eOHOW paboTOil OOydJarommuxcs ¥ OKa3aHHS WM
MIOMOIIA B CaMOCTOSATENIbHOM HM3YYCHHH MaTepualla AWCHHIUIMHBI, B JIMKBHOALMH HMEIOIIUXCS
MpoOeoB B 3HAHMAX, 33AOJDKEHHOCTEH II0 TEKYIIMM 3aHSATUSM, B IOJATOTOBKE NHCHMEHHBIX
pabot (mpoekroB). KoHCynpTamuss MpoOBOASTCA MperogaBaTeleM, BEAYIINM 3aHATUHS B y4eOHOI
Tpylne, Hay4HbIM PYKOBOIHUTEIEM W MOXKET HOCUTb KaK WHIUBHIYalbHBIH, TaK M TPYIIIOBOH

XapakTep.

6.4 | Camocrositens | HampaBiena Ha yrinyOiieHHe W 3akpeIUleHHE 3HAHWM, MOJYYCHHBIX Ha JIEKIHUAX M JPYTUX
Has paboTa 3aHSTUSAX, BBIPAOOTKY HABBIKOB  CAaMOCTOSATENLHOTO  AKTUBHOTO  IPUOOPETEHHS  HOBBIX,
00y4aromuUXCcs | [OMOJHUTEIbHBIX 3HAHMUIM, HOArOTOBKY K HPEICTOSAIIMM y4eOHBIM 3aHATUIM U IPOMEKYTOUHOMY

KOHTPOJIIO.

7. POHJI ONEHOYHBIX CPEJICTB

7.1. KoHTpoIbHBIEe BONIPOCHI /Il HPOBeJeHHs TeKYlLero KOHTPOJIsl yCleBaeMOCTH

Tema 1. OOmue cBefeHNs O CHCTEMaX aBTOMATH3alUH.

1. Yto moHMMaeTcs Mo yHopsAA0YeHHOCThIO, B3AUMOCBSI3aHHOCTBIO U CTPYKTYPHPOBAHHOCTHIO TEXHUYECKOH CHCTEMBI?
Jaiite onpenencHue CTpyKTypbl TEXHMYECKOH CHCTEMBI.

[Tepeuncnure nenu coznanus ACY.

B uém pazmuune mexay ACY TII u ACY I1?

B 4éM paznuuue MexIy aBTOMAaTU4eCKOM U aBTOMATU3UPOBAHHOM cucTeMamu?
Uro takoe pexuM “peansHoro Bpemenn” B ACY TII? Ha3oBute ero BUbL
Kakoli mpHHIMIT MOJIOXKEH B OCHOBY MOCTpOeHHs coBpeMeHHbIX ACY.
[epeuncnure ynpasnstomye n nHpopMannonHsle pyknun ACY TII

B uém pazHunma Mexay cTpykTypoil u apxurekrypoir ACY TII?

10. B xaKkoM city4ae cuCTeMa MOXKET CUUTAThCSI OTKPBITOH?

Tema 2. ApxutekTypa U TOIOJIOIHs IPOMBIIUIEHHBIX ceTel, Moaenb OSI.

O XN b WL

1. HazoBuTe OCHOBHBIC OTJIMYHS MPOMBIIIICHHBIX CETe OT O(UCHBIX.

2. Kaxue BpI 3HaeTe Hanboee pacpoCTpaHEHHBIE THIBI IPOMBIIIICHHBIX ceTei?

3. Yro Takoe cereBoit uHTepdeiic? Ilepeunciante OCHOBHBIC XapaKTEPUCTUKU HHTepderica.

4. HazoBute ocHOBHOE ycioBHe Uil 0OMeHa WH(pOpMaNreil B MPOMBIIUICHHON ceTH. [laiiTe eMy ompeneicHHe 1

Ha30BUTE CIIOCOOBI peanusanuu.

5. Kakue BbI 3HaeTe MOAETH B3aWMOJCHCTBUS YCTPOIMCTB B MPOMBIIIICHHBIX ceTsX? [lokaxkuTe ux CTpyKTypy.

6. Yro nmoHUMaeTcs moja “BeAyiuM” U “BEAOMBIM’ YCTPOHCTBAMH B MPOMBIIUICHHBIX CETSIX?

7. Kakne ocHOBHBIE PEeXHMMBI HCIOJNB3YIOTCS TPH IIepeiade TaHHBIX B MIPOMBIIIICHHBIX CETSX?

8. Kakue THITBI JaHHBIX UCIIOIB3YIOTCS MPH MH()OPMAMOHHOM OOMEHE B PACHPENEIEHHBIX MPOMBIIIICHHBIX CETSIX?
9. Kaxue BuabI TONMOJOTHI NPOMBIIIIEHHBIX CETAX BBl 3HaeTe?

10. [epeuncnure OCHOBHBIC MTapaMeTPHl MPOMBIIUICHHBIX CETEH.

Tewma 3. ®uznyeckuii ypoBeHb Moaenu OSI: cpenbl epeaayn JaHHBIX 1 UHTEP(EHCHI.

1. Ilepeuncnure BUIBI GU3NIECKUX CPEl MEpeAayr JaHHBIX.

2. Kakne ocHOBHBIC BUABI KaOeleil UCTIONB3YIOTCS TS Mepeaadn NaHHBIX? J[aiiTe UM KpaTKyro XapaKTepPUCTHKY.

3. Kak BBIIONHSAETCS COeAMHEHUE YCTPOUCTB C ToMoIbio nHTepdeiica RS-232? Ha3oBure ero 10cTOMHCTBA U
HEJIOCTATKH.

4. Kaxoit Bun uMeeT cTpykTypa mHepenaBaeMbIX AaHHBIX st RS-232.

5. IMepeuncnuTe TOCTOMHCTBA M HEAOCTATKH MHTepQeiica RS-485.

6. Uro Takoe “muddepeHnmanbaas’ mepenada curaaia’?

7. Kak BbImonHsIeTCS corllacOBaHUe JMHUU C TIEPEIaTYUKOM U MPHEMHUKOM.

8. Kakue nomyckaeTcst UCHONb30BaTh BUJIBI TOMOJIOTHH ceTell Ha ocHOBe mHTepderica RS-4857

9. B uém ommmane uaTepdeiicoB RS-485 u RS-422?

Tema 4. Cetb Ha ocHoBe HART-nipoTokomna.

1. Kaxue unrepdeticsl ucnonssyrorest B ceTsix ¢ HART-npoTokonom.

2. Kakumu mocromncrBamu xapakrepusytorcsi ceth HART Tumna “rouka - Touka”.

3. Ckonbko yposHell mogenu OSI ucnonssyercst B cetax HART u xak BbINOSIHSETCS B3aUMOAEHCTBUE YCTPOMCTB HA
¢usuueckoM ypoBHe?

4. Kaxk Beimonnsiercss oOMeH uHQpopMaleid B MHOroToueuHbix cetsx HART?

5. Kakoe makcumanbHOe uncio yctpoiicts gonyctumo B cetsix HART u mouemy?

6. Kaxoif Mmeton agpecaruu ycTpoHCTB ucmoinb3yercs B MHOrotoueunsix cetsix HART? HazoBute ero gocrouHcTa
Y HEJIOCTATKH.

7. Kakue tunber komann ucnonb3ytorcst B cetsix HART? Ux HasHaueHue?

8. Jlig dero ucnomnb3yercst A3bIK onucaHus ycrpoiicts DDL?

Tema 5. AS-untepdeiic

1. Ilepeuncnure OCHOBHBIE OCOOEHHOCTH CETH Ha OCcHOBe AS-uHTepdeiica.

2. Kakyto TOmoJIOruio MCmonb3yoT ceth AS-untepdeiica?

3. Kakoe xonmm4ecTBo yCTpOICTB, CErMEHTOB JOITYyCTHMO B CETSIX HAa OCHOBe AS-mHTepdefica M Kak BBITOIHIECTCS HX
MUTaHNE CETMEHTOB B ceTH AS-unTtepdeiica?

4. Kakyto cTpykTypy HMeeT IpOTOKOJ oOMeHa WH(popManuei B ceTsax Ha ocHOBe AS-uHtepdeiica?

5. Kakoe HazHaueHHe W cOCTOSTHHE OMTOB 3aIIPOCOB M OTBETOB BEIYIIETO W BEJOMOTO yCTPOMCTB?

6. [epeueHp TOMYCTUMBIX 3aIPOCOB/KOMAHI BEAYILETO yCTpoicTBa B ceTd AS-uHTepdeiica.




7. Kaxkoit MeTon MomymsLun IS IOCIEA0BATENIFHOM Mepeaull JaHHBIX MCIONB30BaH B ceTH AS-uHTepdeiica?
8. Kakum 00pa3om gocTHraeTcst Hae)XHOCTb, 0€30IIaCHOCTD Mepe/ladl JAaHHBIX M paclio3HaBaHUE OMIMOOK B CETSX Ha
ocHOBe AS-mHTEepdeiica?

9. Kakue cucteMHBIe KOMIIOHEHTHI HCHONB3YIOTCS B CEeTSIX HA OocHOBe AS-mHTepdeiica?

10. Jnsa yero Hy»KHBI TPOQHIN BEIOMBIX YCTPOUCTB?

Tewma 6. IIpomsbinuiennas cetb PROFIBUS

1. Kakue BUIBI IPOTOKOJIOB MCHONB3YIOTCSA B ceTsax Profibus? Kak BEITTAIUT MX apXUTEKTypa B KOHTEKCTE MOAEIH
OSI?

2 Kaxas ¢usnyeckas cpena rnepeayd JaHHBIX UCIONb3yeTcs B ceTsx Profibus DP?
3. Kaxkyto Tomomornio u crmoco0 mepemgadn TaHHBIX HCIOJNB3YIOT ceTH Profibus?
4. Kakue ¢ynxuun y momp3oBarensckoro uatepdeiica DP u DP-nmpodmneii?
5 Kakyto ¢yaxuuio Beinonssor ¢aitnst GSD?

6 Kakue MeTozpl ynpaBieHne JOCTYIIOM K LIMHE HCIIOJb3YyITCs B cersix Profibus?

7. Kakne BuIbI IMKIIOB 0OMEHA TaHHBIMH HCIIONB3YIOTCA B ceTsix Profibus DP? Ommmmte ux cTpykrypy. B uém mx
omnuaue?

8. Buapl anukiIMyeckux Teierpamm B mpoTokose Profibus DP.
9. Crpykrypa noctosiHHoro mno Bpemenn PROFIBUS-DP nukna
10. Kakue BUIBI CepBHCOB HCHONB3YIOTCS I 0OMeHa JaHHBIMH B ceTsax Profibus DP u ux HasHaueHme?

Tema 7. Ilporokonsl u cetu MODBUS

Kakue npenmMymiecTsa 1 HeJOCTaTKH y IpoTokoida Modbus?

Kakne ypoBan mMonmenmu OSI ucmonb3yroTest B ceTsix ¢ nmpotokoiom Modbus?

Kakue unTepdeicsl, cpeasl nepegadl JaHHBIX UCTIONB3YIOT Ui peanu3anuu cetn Modbus?
HasoBute MakcHMabHOE KOJIHYECTBO YCTpOHCTB B ceth Modbus

HazoBute ocHOBHBIC oTiinuns TpoTokonoB Modbus RTU n ASCII.

Kakyto cTpykTypy MMeeT Kaap COOOIICHMI M KaK BBIIONHACTCS KaapoBas CHHXpoHm3anus B Modbus?
Kakne ciocoObl KOHTPOJIsI OIMOOK MPUMEHSIOTCS MPH Nepeaaye JaHHBIX 1Mo mpoTokony Modbus?
Kak opranusoBaH HpUKIaIHON ypoBeHb B mpotokosne Modbus RTU?

. Kaxk xpansrcs nanasie B mpotokore Modbus RTU?

10. UYro Takoe kKapTa mpoTokona Modbus?

Tewma 8. IIpombinuieHHas ceth Ha ocHoBe CAN-npoTOKOIa

HazoBure pazHoBuaHOCTH IpoTOKOJI0B ceteit CAN.

DyHKkunoHaNBHBIE Bo3MOXKHOCTH ceTed CAN? ba3oBble THIIBI cepBUCOB.

Uro Takoe AaHHBIE Mpolecca U MapaMeTpHUUECKUe JaHHbIe?

Kakne BO3MOXXHOCTH TMarHOCTHKM peaian3oBaHbl B npotokosie CANopen

3aueM HY)KHO YIPaBISATH PabOIHM PEKUMOM?

Kaxk BpImonHseTcs (pU3HUeckoe COeTUHEHHE U MUTaHue ycTpoiictB B cetn CAN?

HazoBurte ocHoBHBIE XapakTepuctuku cetu CAN.

Uro takoe kaap CAN u kak B kajpe CAN UCTIONB3YIOTCS MOJS JAHHBIX W apOUTpaxka?
UeM 0TIMYAIOTCSA HOMUHAHTHBIE OUTHI OT PELIECCUBHBIX?

Uro Takoe ciioBaph OOBEKTOB U €ro CTpyKTypa?

Kax Brimonnena apanranust CANopen juig 3aa4 31eKTporpuBoia’?
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7.2. KOHTpOJILHbIe BOIIPOCHI JIsl TPOBEACHUSA l'lpOMe)KyTO‘IHOﬁ ATTECTAIIMHU IO UTOIraM OCBOCHUSA TUCHUIIJIUHBI

. Texanaeckas cuctema. OCHOBHBIE XapaKTEPHCTHKN

CTpyKTypa TEXHHYECKOIl CHCTEMBI.

Henu u 3aga4u co3faHus aBTOMaTU3UPOBAaHHON cucTeMbl ymnpasienus (ACY).
Haznauenne ACY TII u ACVY I

OCHOBHBIE XapaKTEPUCTUKH aBTOMATHYECKOH M aBTOMATH3HPOBAHHON CHCTEM.
Pexum “peansHoro Bpemenun” B ACY TII? Ero Buasl.

ITpuauun noctpoenust coppeMeHHbIX ACY.

VYupasmsronme u nHbopMarmonnse Gyaknnun ACY TII.

Crpykrypa u apxurekrypa ACY TIL

10. XapaKTepUCTUKU OTKPBITOH CUCTEMBI.

11. OCHOBHBIC OTIMYHS IPOMBIIIIEHHBIX ceTell 0T O(HUCHBIX.

12. HawubGonee pacnpocTpaHEHHBIC THUIIBI MPOMBIINIICHHBIX CeTel

13. XapaKTepUCTUKU CETEBOT0 MHTepdeiica.

14. OcHoBHOe ycioBue Juisi oOMeHa nH(OpManuel B POMBIIIIEHHON ceTH. CrocoObl €ro peann3aruy.
15. Mogenu B3aMMOJEICTBUSL YCTPOMCTB B NIPOMBINIICHHBIX CETSX U UX CTPYKTYpa.
16. “Benmymee” u “BegoMoe” yCTPOHCTBA B NPOMBIIUICHHBIX CETAX.

17. Pexxumbl nepeaun JaHHBIX B MPOMBIIITIEHHBIX CETSIX?

18. THITEI TaHHBIX UCIIONB3YEMBIX NP HH(POPMAIIMOHHOM OOMEHE B PacIpeeléHHBIX IPOMBIIUICHHBIX CeTIX?
19. Tomonorusi MPOMBIIIIEHHBIX CETEH.

20. Mogens OSI.

21. Bunsl pusudeckux cpej nepenadd IaHHBIX.

22. Buner xaberneif ncrons3yeMsle s Iepeadyl JaHHbIX.

23. CoenguHeHue ycTpoiicTB ¢ moMoIsio naTepdeiica RS-232.

24. CtpykTypa nepefaBaeMbIX JaHHBIX J1s RS-232.
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25. JlocTOMHCTBA U HEIOCTaTKH UHTepdeiica RS-485.
26. “IuddepennmanpHas’ nepeaada Curuana’?

27. CornacoBaHue JIMHUM IIEPENATUUK - IPUEMHUK.

28. Bunpl Tomonoruu ceteit Ha ocHOBe nHTEpdeiica RS-485?

29. [epenaua nndopmanuu no cetu ¢ untepdeiicom RS-422?

30. Cetu Ha ocHoBe HART-mporokorna.

31. HocronncrBamu u Hepoctatku cereit HART tuma “touxa - Touka”.

32. VYposuu monenu OSI ucnonssyemsre B cetsix HART. B3aumogeiicTBue ycTpoilcTB Ha (U3UIECKOM YPOBHE
33. O6men nHbOpMaIMelh B MHOrOTOYeUHbIX ceTasx HART?

34. ®u3nuecKkre OrpaHudeHus Uil MaKCUMaJIbHOrO 4yucia ycTpoicTs B ceTsix HART.

35. Metoa agpecaiuu ycTpocTB B MHOroroueuHbix cetsix HART.

36. Tunsl KoMaHa Ucnonb3yeMbIX B ceTaXx HART u ux HazHaueHue

37. Ha3znaueHue si3bIka onucanus ycrpoiicts DDL.

38. OcHOBHBIE 0COOEHHOCTH CeTH Ha 0cHOBe AS-nHTepdeiica.

39. Tomonorus ceret Ha ocHOBe AS-uHTepdeiica?

40. MakcuManabpHOE KOJUYECTBO YCTPOIMCTB M CETMEHTOB B CETsAX Ha OCHOBE AS-uMHTepdeiica U UX IMHUTAHHUE.
41. CtpykTypa npoTokojia oOMeHa nHpopManuel B ceTax Ha ocHOBe AS-uHTepdeiica.

42. Ha3HadyeHne U COCTOSTHIE OMTOB 3aIIPOCOB U OTBETOB BEYILETO U BEIOMOTO YCTPOMCTB.

43. IlepeueHb JOMYCTUMBIX 3alIPOCOB/KOMaH/] BeIyIIero YCTpoiicTBa B ceTH AS-uHTepdeiica.

44. Metoa MOIYJISILIMY [UIS TTOCIICOBATENIFHOM Mepeiadyl JaHHBIX HCIONIB30BaH B ceTH AS-uHTepdeiica.
45. KoHTpoIlb OCTOBEPHOCTH HH(OpPMAIIHHU B CETSIX Ha OCHOBE AS-uHTEep(eiica.

46. CucreMHbIe KOMIIOHEHTHI HCIIONB3yEMBIE B CETSIX Ha ocHOBe AS-uHTepdeiica.

47. Ha3navyenue npoduiei BeIOMbBIX YCTPOHCTB.

48. IIpotokomns! mcnonb3yeMele B ceTsix Profibus m mx apxuTektypa B KoHTeKcTe Monenu OSI.
49. Bupsl Tomonoruit u coco0 mepeaayn JaHHBIX B ceTax Profibus.

50. Haznauenue nosib3oBatensckoro unrepderica DP u DP-poduneir?

51. Hasnauenue ¢aitios GSD.

52. Mertozp! ypaBieHHE JOCTYIIOM K MuHE B ceTh Profibus.

53. Huxner oOMeHa maHHBIME B ceTsax Profibus DP.

54. Buapl anukiIMyeckux Teierpamm B mpoTokose Profibus DP.

55. Crpykrypa noctosinHoro 1o Bpemenn PROFIBUS-DP nukiia

56. CepBHCHI HCTIOIB3YeMbIe Uil OOMeHa naHHbIME B ceTsax Profibus DP u ux Ha3zHauenue.
57. TlpeumyiiecTBa U HEAOCTATKU MPOoTOKosIa Modbus.

58. Yporuu Moaenu OS] ucnonb3yeMble B CETSIX ¢ MpoTokosioM Modbus.

59. UnaTepdeiicel, cpebl epeaad JaHHBIX UCIIONb3yeMble Ut peann3anuu cetn Modbus?
60. OcroBHbIe oTaHuns npoTokoroB Modbus RTU u ASCII.

61. CtpykTypa Kajpa cooOIeHHA U UX CHHXpoHu3aius B Modbus.

62. Crioco0bI KOHTPOJISI OIIMOOK TIPH Mepeade AaHHbIX o mpoTokory Modbus.

63. Oprasusarys IpUKJIaJHOTO YpoBHA B mpoTokore Modbus RTU.

64. Coxpanenue JaHHbIX B mpoTokosie Modbus RTU.

65. PazHoBuanocTH nporokosioB cereit CAN.

66. OyHKIMOHAIBHBIE BO3MOKHOCTH ceTelt CAN. ba3zoBble TUIIBI CEPBHUCOB.

67. JlaHHBIE TIpoIiecca U apameTpuueckue fanHbie B ceTsix CAN.

68. JluarsocTuka JOCTOBEPHOCTH Iepeaun JaHHbIX B mpoTtokosie CANopen

69. Ynupasienue padounm pexxumoM B ceTsix CAN.

70. OcHoBHBIe Xapakrepuctuku cetu CAN.

71. Kagp CAN u nossi TaHHBIX M apOUTpaka.

72. OTau4re TOMHUHAHTHBIX OUTOB OT PEIICCCHBHBIX.

73. CrioBapb OOBEKTOB U €r0 CTPYKTYpA.

74. Ananranus CANopen aist 3a1a9 2JIeKTPOIPHBO/A.

7.3. TeMaTHKAa NHCbMEHHBIX padoT

7.4. Kputepuu oneHUBaHUS

Tekyiuii KOHTPOJIb 3HAHUHN 00YYAIOIIETOCs OCYIIECTBISIETCS IO PE3YJIbTATaM BBIMOIHEHUS U 3alIUTHI Ta00PaTOPHBIX
paboT, KOHTPOIIBHBIX 3aJaHHUI M TEKYIIUX OMPOCOB HA JICKIUSIX.

3armuTa 1abopaTopHBEIX paboT U KOHTPOJIBHBIX 3aJaHHi IPOBOMUTCS B BUjIE cobecenoBanus. BrioHeHne Beex
71ab0PaTOPHBIX PAOOT M KOHTPOJIBHBIX 3a/IaHUM, IPEAYCMOTPEHHBIX pab0Ueii IPOrpaMMOil TUCIIUILIHHBI, SBIISIETCS
00s13aTEILHBIM.

Heobxoaumoe ycitoBre JUist IOIyCKa K 3a4€Ty: BHIOJHEHHE, IPEAOCTABICHHE 1 3alUTa OTYETOB 110 BCEM JIAOOPATOPHBIM
paboTaM, MpeayCMOTPEHHBIM pabodeil MpOrpaMMOil AUCIMILUTAHEL, BBITOJIHEHHE BCEX KOHTPOJIBHBIX 3a1aHHH.

ITo pe3ynpTaTam 3a4era 00Y4AIOIIEMYCS BRICTABIISFOTCS CIICAYIOIINE OIICHKH:

«3a4TeHo» - 00YJAIONIHMIACS TBEPIO 3HAET MATEPUAN, TPAMOTHO H IO CYIIECTBY H3JIaraeT ero, He OMyCcKast CYIIECTBEHHbBIX
HETOYHOCTEH B OTBETE HA BOIPOC; BCE IPELYCMOTPEHHBIE IIPOrPaMMOii 00yUEHHS 3aIaHUs BBIIOJHEHBI, KAYECTBO UX
BBITTOJIHCHHUS YIOBJICTBOPHUTEIBHOE;

«He 3auteHO» - 00yUYArOLIHMIACS HE 3HACT 3HAYUTEIBHON YaCTH MaTepuaa, JOMyCKaeT CYIECTBCHHBIC OIIMOKH B OTBETaX Ha
BOIIPOCHI; BHIIIOJHEHBI HE BCE MPEAYCMOTPEHHBIE IPOrPaMMOit 00ydeHHUs 3aJaHusl, JTMO0 Ka4eCTBO UX BBIIOJIHCHHUS
HEYIOBJIETBOPUTEIIBLHOE.




OOyuaromuiics BBIIONHSAET KYpCOBYIO PabOTy B COOTBETCTBHHU C YTBEPXKIACHHBIM KaJCHAAPHBIM yueOHBIM IpaduKoM.
OueHKa MOXET OBbITh CHI)KEHA 32 HECOOIII0JICHUE YCTAHOBJICHHOTO CPOKA BBITIOJIHEHHUS KypCOBOI paboThI / KypcoBOro
MPOEKTA.

ITo pe3ympTaTaMm 3amIUTH KYpCOBOI pabOThI 00yJaromeMycsl BEICTABIISIFOTCS CIICAYIOIINE OLCHKH:

«OTIMYHOY - 00YHAIOLIUICS BBIMOTHIII KYpCOBYIO paOOTy MONHOCTBHIO B COOTBETCTBHUH C 3aJaHUEM, OIIMOKH U HETOUHOCTH
HE BBIBIICHBI; IPH 3aIIUTE KYPCOBOH pabOTHI AEMOHCTPUPYET BEICOKYIO TEOPETUUECKYIO TOATOTOBKY; YCIICIIHO
CTIPABIISETCS C pENICHUEM 3a/1ad, IPETyCMOTPEHHBIX IIPOTPaMMOi YIeOHOH ANCIIUTUTIHEL,

«Xopotoy - 00yJaromuiics BBIIOIHII KypCOBYIO PabOTy ¢ HE3HAUUTEIbHBIMH OIIMOKAMHU M HETOYHOCTSMHU; IIPHU 3aIUTe
KypPCOBO# pabOTBI IEMOHCTPHPYET XOPOLIYIO TEOPETHYECKYIO TIOJITOTOBKY; XOPOIIO CHPABIIACTCS C PEIICHUEM 3a/1ad,
MPeTyCMOTPEHHBIX IIPOTPaMMO¥ yIeOHOH ANCIIUTUTHHEL,

«Y IOBICTBOPHUTEIBHOY - O0YUIAIOMINIACS BEIOIHMII KYPCOBYIO Pa0OTy C CYIIECTBEHHBIMH OIIMOKAMHU; MIPH 3aIIHUTE
KYPCOBOT'O TIPOEKTa AEMOHCTPUPYET Cl1a0yI0 TEOPETHUECKYIO MOJATOTOBKY; IIPU PELICHNH 33/1a4, IPEyCMOTPEHHBIX
NpOrpaMMoN y4eOHOH JUCIUIUIMHBI, JI0ITYCKAaeT HETOYHOCTH, CYIIECTBEHHbIE OIIMOKH;

«HeynoBneTBOpUTEIBHOY - 00yJAIOIHUIACS HE BBIIOIHII KypCOBYIO pabOTy B COOTBETCTBHH C 33IaHUEM; HE BIaAEET
TEOPETHICCKIMHU 3HAHUAMHU 10 H3y4aeMOH TUCIUIIINHE; HEOOXOANMBIE MTPAaKTUIECKHE KOMIIETCHIINN He C(hOPMHUPOBAHBL.

8. YYEBHO-METOANYECKOE U THO®OPMAIIMOHHOE OBECIIEYEHUWE JUCIUIIJIMHBI (MOAYJIS)

8.1. Pexomenayemasi 1uTepaTypa

J13.1

Ceermuunsnii A.B., 3emisacknit A M. MeTonudeckne ykazaHHs K CaMOCTOSATETIBHON paboTe Mo AUCIUILTIHHE
"[TpoMblIITIEeHHbIE KOMMYTAIMOHHBIE CETH B CUCTEMaX aBTOMaTU3aluu" [DIeKTpOHHbIH pecypc] [DneKTpOHHBII
pecypc]: s 00yJaronIuxcsl Mo HanpaBiIeHu o moaAroToBku 13.04.02 "DnekTposHepreTHKa 1 AJIEKTPOTEXHUKA" . -
Houenx: TOYBIIO "JOHHTY", 2020. - 1 ¢daiin — Pexxum noctyma: http://ed.donntu.ru/books/21/m6034.pdf

J13.2

Ceemmmunslii A.B., 3emistackuit A.W1. MeToandeckne yka3aHus K BBITOTHEHHUIO JIAOOPATOPHBIX paboT Mo
qucuuruiiHe "TIpoMbIiuIeHHbIe KOMMYTAllMOHHBIE CETH B CUCTEMax aBToOMaTu3aluu” [ DNeKTpOHHBIH pecypc|
[DnexTpoHHbII pecypc]: i 00ydaromuXxcs Mo HanpaBIeHUIO MoAroToBKU 13.04.02 "DrnexTposHepreTuka u
anekrpotexauka. - Jonenk: TOYBIIO "JJOHHTY", 2020. - 1 daiin — Pexxum goctyna:
http://ed.donntu.ru/books/21/m6035.pdf

J1.1

Enuzapos, U. A., Hazapos, B. H., [Toronun, B. A., TpeTbskos, A. A. IIpoMbIIUIeHHBIE BHIYUCIUTENBHBIE CETH
[DnexTpoHHbIi pecypc]:yaebHoe mocooue. - Tam60B: TaMOOBCKHIT rOCyIapCTBEHHBIN TEXHUYECKUH YHUBEPCHUTET,
OBC ACB, 2018. - 162 c. — Pexxum nmocryna: https://www.iprbookshop.ru/94370.html

J12.1

Hogukos, 1O. B., Korapatenko, C. B. OCHOBHI JTOKaTBHBIX ceTel [ DIIeKTPpOHHBIN pecypc]|:yaeOHoe mocobue. -
Mocksa: UaTepHeT-YHuBepcutet Mupopmarmonnsix Texnonoruit (MHTYUT), Ait ITu Ap Menua, 2020. - 405 c. —
Pexxum goctyma: https://www.iprbookshop.ru/97563.html

J1.2

Onugep, B. T'., Onudep, H. A. OcHOBBI ceTeil mepeaayn JaHHbIX [DIeKTPOHHBIN pecypc]:ydebHoe mocobue. -
Mocksa: UrTepret-YHauBepcurer Uadopmarmonnsix Texnonornit (MHTYUT), Ait [Tu Ap Meaua, 2021. - 219 ¢. —
Pexxum noctymna: https://www.iprbookshop.ru/102041.html

J12.2

BepnuH, A. H. BEICOKOCKOPOCTHBIE CETH CBSI3H [ DIEKTPOHHBIN pecypc]:ydebHoe nocobue. - Mocksa: MHTepHET-
Yuusepcurer Uupopmannonnsix Texunomoruit (MHTYUT), A ITu Ap Menaua, 2024. - 451 c¢. — Pexxum poctyma:
https://www.iprbookshop.ru/133937.html

8.3. JIuneH3uoHHOE ¥ CBOOOAHO pacnpocTpaHsieMoe PorpaMMHoe o0ecniedeHue, B TOM YHCJe 0Te4eCTBEHHOIro

Ipou3BOJACTBA

8.4. Ilepeuens npodeccoHATBLHBIX 623 TaHHBIX H HHPOPMALNOHHBIX CIIPABOYHBIX CHCTEM

8.4.1

9BC IPR SMART

8.4.2

55C JOHHTY

9. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYHEHWE JTUCIUIIJIMHBI (MOAY JIS)

9.1

Aynutopust 8.109 - YueOnas naGoparopust Uil INPOBEICHUS 3aHATHI JIEKIIMOHHOTO M CEMHHApCKOI'0 THIIA,
7Ta0OpaTOpPHBIX M IPAaKTHYECKUX 3aHATHH, KypCOBOTO TIPOEKTHPOBAaHWS (BBIMOJHEHUS KYpCOBBIX pPadoT),
TPYNIOBBIX M MHIWBHAYAIbHBIX KOHCYJIBTALMH, TEKYIIEro KOHTPOJIS M IPOMEKYTOUHOH aTTeCTAllMH : CTOJIBI
ayIUTOpHBIE, CTylbs AayJUTOPHbBIE, JOCKAa ayIWTOpHAs, HOYTOYK, MYJIBTUMEIUHHBIA IPOEKTOp, OKpaH;
nporpammusiid perymarop OBEH TPM 151, msmepurens-perynsitop OBEH TPM 202, mmdpoBoit MyasTumMeTp
LOVATO DMK3, mnporpammupyemsiii snormueckuit koHTpoiurep VIPA 313SC, mpeoGpaszoBarenp YacTOTHI
Danfoss VLT 5000, ¢usuueckas MoOAenb NPUTOYHONW HArpeBaTEIbHON YCTAHOBKH, CTapTOBBIA KOMILICKT
SPEED7.800-7DK20, natumk emkoctHoii CA18 CLN 12PA, marunk wunayktuBHbi [A18 DSN 14 PO,
¢doronatank PA 18 CSD 02 PA, mpeoOpaszoBarens wactorhl Lenze 8200 Vector, moszunmonep Lenze 9300
EV9321-EP. mpeoOpazosatens udactotel Unidrive SP 1401, yctpoiictBo muiaBHoro mycka Softstarter PFE-16,
IOpaiiBep maroBoro asuratens MDS5 MF15 5, maroseiit asurarens Al6K-M569W, mnporpaMmupyemslit
nornuecknii  koHTposutep VIPA CPU314ST. npeobpaszoBarens yactotsl Comander SK, 1.1 kBt, cuioBoit
npeodpazoBatens nocrosHHoro Toka Mentor II Digital DC Drive, Bo30ymutens FMXS Field Controller,
ynpasmnsembrit Beimpsamurens DCS 800 (ABB), snexrponsuratenn ITBCT-42 TIBCT-43, mporpamMMupyembli
normyecknii koutpoiep OBEH IIJIK 100, mporpammupyemsiii noruueckuid kontposuiep VIPA CPU 314ST,
npeobpa3oBatenb yacToThl Lenze 8400

9.2

Aymutopust 8.205a - VYueOHas ayauTopusi Ui TPOBENEHHS 3aHATHI JIEKIIMOHHOTO W CEMHHApPCKOTO THUIIA,
ma00OpaTOPHBIX W MPAKTHYECKUX 3aHATHHA, KypCOBOTO TIPOEKTHPOBAHWS (BBIIONHEHHS KYypCOBBIX padoT),
TPYNNOBBIX W WHIUBHIYAJIbHBIX KOHCYJIBTAIlMH, TEKYIIETO KOHTPONS W IPOMEKYTOYHOH aTTeCTallnu




HOYTOYK, MYJIBTUMEIUIHBIN TPOCKTOp, HKpaH; CICMUATU3UPOBaHHAs MeOelb: [0CKa ayIuTOpHAs, IapTEl,
JIEMOHCTPAIMOHHbIC CTCHBI U IDTaKaThI, 00pa3oBaTeNbHbIe mararomue pooots FABLE
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PabGouas mnporpamMma  JAUCHUTUIMHBL «CucreMbl YIOpaBJICHUA JJICKTPOIIPUBOJOB IIEPEMEHHOI'O TOKAa B MCXATPOHUKE U
pO6OTOTeXHI/IKC»

paspaborana B cootBerctBEH ¢ PI'OC BO: denepanbHbBIi TOCYIApCTBEHHBIM 00pa30BaTEIbHBIM CTaHIAPT BBICIIETO
oOpa3oBaHUs - MarucTparypa IO HampaBiIeHHI0 NoATOTOBKH 15.04.06 MexaTtpoHnka ©u poOOTOTeXHHKA (TpHKa3
Muno6pnayku Poccun ot 14.08.2020 1. Ne 1023)

COCTaBJIecHa B COOTBETCTBUM C Y4eOHBIM IUIAHOM II0 HampaBieHHI0 TnoarotoBku 15.04.06 MexarpoHuka u
poboTOoTeXHUKa, HamnpaBieHHOCTh (mpodumie) / cnenuanu3anusi «CHUCTEMBI  YIpaBiICHUS POOOTOTEXHHUYECKUMHU
KoMIuiekcamu» g 2025 roga npuéma.

1. HEJIb 1 3AJAYN OCBOEHUA JUCITHUITIJIMHBI (MO Y JIS)

Heab:

W3ydeHne METOZI0B aHAJIN3a U CHHTE3a CHCTEM BEKTOPHOT'O YIIPABIEHHS AJIEKTPOIIPUBOIOB IEPEMEHHOTO TOKa

3apaum:

1.1 | U3y4eHne NpUHIUIIOB, METOAOB MOCTPOCHHUS U HCCIIEAOBAHUS HIEKTPOIIPUBOIOB IIEPEMEHHOTI0 TOKA C BEKTOPHBIM
yIpaBJIeHHEM; SKCIUTyaTallMOHHBIX OCHOB HaJI/IKH AJIEKTPOIIPUBOIOB C BEKTOPHBIM YIIPABICHUEM; METOJOJIOTHH U
TEXHOJIOTUH KOMIBIOTEPHOTO MOIEIHPOBAHHUS CHCTEM BEKTOPHOTO YIIPABICHHUS C YIETOM OIPEICIICHHS
ITapaMeTpoB OOBEKTA YIIPABICHHS; OCHOB IIOCTPOSHHS CHCTEM BEKTOPHOTO YIIPaBJIeHH 0e3 JaTIiKa CKOPOCTH JJIS
MEXaTPOHUKU U POOOTOTEXHUKH

2. MECTO JUCIIMITIJIMHBI MOAYJIsAA) B CTPYKTYPE OBPA30OBATEJIBHOU MTPOI'PAMMBbI

JlucrrimHa OTHOCHTCS K 9acTH, OpMHUPYEeMOH yIacTHHKaMH 00pa30BaTeNbHBIX OTHOMEHUH, bioka 1

2.1
Jucuumivael (MOLyH) yueOHOTO TUIaHa.

2.2 | CBsi3b ¢ NPENIIECTBYIOUIMMHA JHCHAILTHHAMEA (MOYJISIMH):

2.2.1

2.2.2 | Cuctemsl MPOTrpaMMHOTO YIIPABICHUS POOOTOTEXHUIECKUMH KOMIUIEKCAMHU

2.2.3 | CennanbsHbIE pa3Aeibl TEOPHH aBTOMATHIECKOTO YIIPABICHHS

2.2.4 [ ludpoBsle cucTEeMBI yIpaBIeHUS podoTaMH

2.2.5 | IlpoexktupoBanue cucTeM ynpasieHus u coopa ganubix (SCADA)

2.3 | Jucuunimnbl (Moayau), npakTuku 1 I'HA, 111 KOTOPBIX OCBOeHHME JAHHOM M CUMIJIMHBI (MOAYJIs1)
Heo0X0AUMO KaK NpeallecTByIoLee:

2.3.1 | [IpegauriioMHast mpakTUKa

2.3.2 | BemmosniHeH#e, MOATOTOBKA K MPOLIEAYPE 3AIUTHI M 3aIIUTa BEITYCKHOM KBATH(HKATHOHHONW pabOThI

2.3.3 | YueOHas npakTrKa: HayqdHO-HCCIIe0BaTeNbCKast paboTta

2.3.4 | Hayuno-uccienoBarensckas pabora

3. IJTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA JUCHUTIJIMHBI (MOAYJIA)

ITK-3 : CnocobeH 3KCITyaTUpOBaTh U IPOBOJUTH PEMOHT MEXaTPOHHBIX U POOOTOTEXHHUYECKUX CUCTEM U HX JIEMEHTOB

[IK-3.2 : JleMOHCTpUpYET HABBIKN PETYIUPOBKA M HaJIa KK JIEMEHTOB MEXaTPOHHBIX M POOOTOTEXHHIECKIX CHCTEM

B pe3ysabTare ocBOeHUS IMCUUNJIMHBI (MOAYJIs1) 00y4AIOLIHIICS TOKEH

3.1 |3HaTh:

3.1.1 | IIpyHIUIEI HOCTPOCHUS U (PYHKIHH 3JIEMEHTOB CHUCTEMBI BEKTOPHOTO YIIPABJICHHS 3JICKTPOIIPUBOa IEPEMEHHOTO
TOKa;

3.1.2 | MeTtozap!l naeHTH(HUKAIINH KOOPIHHAT U ITapaMeTPOB 00BEKTa YIIPABICHUS;

3.1.3 | CoBpemMeHHBIE TPEOOBAHNUS K SHEPTO- U PECYPCOCOSPEIKEHHIO C UCTIONB30BAHUEM 000OIICHHBIX CTPYKTYP CHCTEM
BEKTOPHOTO yIIpaBJIeHUs/

3.2 | YMeTh:

3.2.1 | Co3naBaTh U HaCTpauBaTb MOJEIU CUCTEM BEKTOPHOTO YIIPABJIECHUS IEKTPOIPUBOJOB IEPEMEHHOIO TOKA;

3.2.2 | HanaxxuBaTb CUCTEMBI BEKTOPHOIO YIIPABJICHUS B COBPEMEHHBIX JJIEKTPONPUBOIAX;

3.2.3 | [IpuHMMATE penieHus B 00IaCTH IEKTPOIHEPTETUKH U HIEKTPOTEXHUKH C YIETOM SHEPro- U pecypcocOepeKeHs

3.3 | Bragers:

3.3.1 [ [IpakT4ecKoii MOCTAHOBKY TeXHIMYECKUX 3alaHNH, Pa3padOTKU U UCTIOIB30BaHMSA 0000IIEHHBIX CTPYKTYpP CHCTEM
BEKTOPHOT'O yIPaBIICHHUS;

3.3.2 | HaBbikaMu IPOEKTHPOBAHUS AIEKTPOIPHUBOIOB C BEKTOPHBIM YIIPABJICHHEM C IIPHMEHEHHEM 3G (EKTUBHBIX Mep
II0 HEPTO- M PECYpCOCOEPEKeHHUIO;

3.3.3 | HaBbIkaMu HCTIONIB30BaHMS CTPYKTYP CHCTEM BEKTOPHOTO YIPABICHMS B 00JIACTH YIPABICHHS 3IEKTPHYECKAMHU
MAaIIMHAMH ¥ MOJTYIIPOBOAHUKOBEIME IPeoOpa30BaTeNIIMU AL PETYIUPOBAHUS HX IIaPaMETPOB.




4. OFbEM JUCIHUIIJIMHBI (MO AYJIs1), BUJAbBI TIPOMEXKYTOYHOI'O KOHTPOJIA

4.1 Pacnpene.ﬂelme YacoB, OTBCACHHBIX HA U3y4YC€HHUE TUCHUILINHEBI 110 BUIaM 3aHATHH U ceMecTpam

Cemectp
(<Kypc>.<Cemectp 2(1.2)
Ha Kypce>) HUroro
Henens 16
Bun 3anaruit v PII vII PII
Jlexuun 16 16 16 16
JlabopaTopHsbie 32 32 32 32
KonrakTHas 4 4 4 4
pabora
(KOHCYTbTaIH U
KOHTPOJIb)
Hroro ayn. 48 48 48 48
KonrakrHas 52 52 52 52
pabota
Cam. paboTa 56 56 56 56
Yacel Ha 36 36 36 36
KOHTPOJIb
HUrtoro 144 144 144 144

4.2. Buabl KOHTPOJISI

JK3aMeH 2 CEM.

4.3. Haauume KypcoBoro npoekra (padorn)

KypcoBoii mpoekT (paboTa) y4eOHBIM ITIAHOM HE TIPETYCMOTPEH.

5. CTPYKTYPA U COAEPKAHUE JUCLUIIJINHBI (MOAY.JIST)

o E - E z' g HuaukaTopsl
S E g HaumeHoBaHuHe pa3iejioB U TeM g g mocrmkennst | Jlureparypa
3 3 3 = KOMIeTeH Ui
Pa3znen 1. BBenenue

1.1 | Jex | MucruruinHa ,, CHCTEMBI BEKTOPHOTO YIIPABICHHS 2 2 IK-3.2 JIL.1 JI1.2
AJIEKTPOIIPUBOJIOB MIEPEMEHHOI0 TOKA . 3a71auu Kypca. JI2.1 JI2.2
B3aumocss13b ¢ aucuuninuHamu. [ToHATHE 0 BEKTOPHOM YIIpaBIEHUU J3.1
ANIEKTPONIPUBOAAMH IIEPEMEHHOTO TOKA.

1.2 Cp | KoHCynbTalys 10 TeMaM TUCIUILTHHBI 2 5 T1IK-3.2 JI1.1 JI1.2

JI2.1 J12.2
J3.1
Paznen 2. dnekTpuyeckass MaliMHA

2.1 | Jlex | MaTremaTH4ecKoe ONMCaHNE ACHHXPOHHOTO ABHUTATEIIS C K3 2 2 IK-3.2 JI1.1 JI1.2
POTOPOM, MalIMHBI ABOWHOTO MUTAHUS M CHHXPOHHOT'O IBUTATENS C JI2.1 J12.2
MIOCTOSIHHBIMU MarHUTaMH. JI3.1

2.2 Cp | KoHCyIbTaIMs 110 TEMaM TUCIUILTHHBL 2 5 IK-3.2 JIT.1 JI1.2

JI2.1 J12.2
J3.1
23 JIa6 | PacueT mapaMeTpoB CXEMBbI 3aMEIICHHUS IBUTATEIIS 2 4 TIK-3.2 JI1.1 J11.2

JI2.1 J12.2
JI3.1 JI3.3

Pazgen 3. Cxembl npeodpa3oBaTelieil 4acTOThI, HCIOJIb3yEeMbIX B

CHCTEMAX BEKTOPHOTO yNpaBJeHUsl. AJrOPUTMbI YIIPaBJIeHHSs

3THUMH Npeodpa3oBaTeIIMHU.

3.1 Jlex | CxeMbl ipeoOpa3oBaTeiel 4acTOThl, UCTIOIb3YEMbIX B CHCTEMaX 2 2 I1K-3.2 JI1.1 JI1.2
BEKTOPHOTI'O YIPaBJIeHUs. AJITOPUTMBI YIIPABIECHUS STUMHU JI2.1 J12.2
npeoOpa3oBaTeIMH. JI3.1

3.2 Cp | KoHCymbTalys 10 TeMaM TUCIHILTHHBI 2 6 IK-3.2 JI1.1 JI1.2

JI2.1 J12.2
J3.1




3.3 | Jla6 |M3y4eHue aropuTMOB YIIPaBJICHUsSI aBTOHOMHBIM HHBEPTOPOM 4 IK-3.2 JI1.1 JI1.2
HanpspbkeHus (BekTopHas u cunycounanbhas LIIMM). CrkanspHoe JI2.1 JI2.2
yIIpaBlieHHE aCHHXPOHHBIM JIBUTATENIeM ¢ 0OPAaTHOM CBSI3BIO 11O JI3.1
CKOpPOCTH BpaIlleHHS
Pa3zjen 4. HacTpoiika cucTeM BeKTOPHOI0 yIpaBJieHUsl

4.1 Jlex | Cxembl mpeobOpa3oBaTesiell 4acTOTHI, HCIIOIb3YEMbBIX B CHCTEMAX 2 [IK-3.2 JIT.1 JI1.2
BEKTOPHOT'O YIpaBieHHs. AITOPUTMBI YIIPaBIE€HUS STUMHU JI2.1 JI2.2
peoOpa3oBaTEISIMH. JI3.1

4.2 Cp | KoHCyJbTAIMS 110 TeMaM THCIIUILTHHBI 6 [K-3.2 JIT.1 JI1.2

J2.1 J12.2
JI3.1

4.3 | Ja6 |Hacrpoiika cuctemsl FOC myst Al ¢ K3 pOTOPOM C peleHHBIME 6 IK-3.2 JIL.1 JI1.2

perynstopaMu Toka JI2.1 JI2.2
JI3.1 JI3.2
4.4 | Jla6 | Hacrpoiika cuctemsl FOC mist AJl ¢ K3 pOTOpPOM ¢ BEKTOPHOM 6 IK-3.2 JI1.1 JI1.2
[IVM 1 nuHEHHBIMU PETYASTOPaMHU TOKa JI2.1 J12.2
JI3.1 JI3.2
4.5 | Ja6 |Hacrpoiika cuctemsl DTC mist s AJl ¢ k3 potopom 6 [K-3.2 JIT.1 JI1.2
J2.1 J12.2
JI3.1 JI3.2
Pazgen 5. UnenTHgHUKanusi MATHUTHOIO MOTOKA
5.1 Jlex [ O630p METOIOB UACHTU(DHUKAIIMA MATHUTHOTO ITOTOKA. 2 T1IK-3.2 JI1.1 JI1.2
JI2.1 JI2.2
J3.1
5.2 Cp | KoHCymbTaIMs IO TeMaM THCIUILTHHBI 6 IK-3.2 JI1.1 JI1.2
J2.1 J12.2
JI3.1
Paznen 6. UnenTudukanus cKOpoCTH
6.1 | Jlex | O630p METOZ0B UIACHTU(DUKAIIMH CKOPOCTH 2 IK-3.2 JIL.1 JI1.2
JI2.1 J12.2
J3.1
6.2 Cp | KoHCymbTalMs 10 TeMaM TUCIUILTHHBI 10 [IK-3.2 JI1.1 JI1.2
JI2.1 JI2.2
J3.1

6.3 | Jlab [Hacrpoiika cucrembr FOC mist ALl ¢ K3 pOTOpOM ¢ 2 [K-3.2 JI1.1 JI1.2

uaeHTuUKaIel CKOPOCTU poTopa J12.1 J12.2
JI3.1 JI3.2

Pazpnen 7. UnenTtudukanusi BHyTpEeHHHUX apaMeTPOB

JBUTATEJIS

7.1 Jlek | O630p METOIOB MACHTH(PHUKAIIUN BHYTPEHHHUX ITapaMeTPOB 2 [IK-3.2 JI1.1 JI1.2

JIBUTATEIIA. J12.1 JI2.2

JI3.1
7.2 Cp | KoHCyabTaIMs 10 TeMaM TUCIUILIHHBL 9 I1IK-3.2 JI1.1 JI1.2
JI2.1 J12.2

J3.1
7.3 | Jlab |pentudukarms napamerpoB AJl ¢ K3 poTopoM 4 I1K-3.2 JI1.1 JI1.2
JI2.1 JI2.2
JI3.1 JI3.2

Paznen 8. Anjantauus

8.1 | Jlex | OG30p aIropuUTMOB aJanTauy K K3MEHEHHIO ITapaMeTpoB 00hEKTa 2 [K-3.2 JIT.1 JI1.2

YIIpaBICHHUS. JI2.1 J12.2

JI3.1
8.2 Cp | KoHcynmpTanus Mo TeMam JUCIUTUTHHBI 9 T1IK-3.2 JI1.1 JI1.2
JI2.1 J12.2

J3.1

Pazgen 9. lonoJiHuTeIbHAA KOHTAKTHas1 padoTa

9.1 | KPKK | KoHCymbTaIus [0 TeMaM JUCHUTLTHHBL 4 MK-3.2 JIL.1 JI1.2
JI2.1 JI2.2

JI3.1

6. OBPASOBATEJIBHBIE TEXHOJIOT'UHA

B xone O6y‘leHI/IH MPUMECHSAIOTCS CICAYIOIINE 06pa30BaTCJ'IBHLI€ TEXHOJIOTHUH:




6.1 [ JIexmus SIBnsieTcs. OCHOBHBIM BHJOM YYEOHBIX 3aHATHH, COCTABISIET OCHOBY TEOPETHYECKOW ITOJTrOTOBKU
oOyuaromuxcst. Llenn JEeKIMOHHBIX 3aHATHH: AaTh CHCTEMAaTHU3MPOBAHHBIC HaydHbIE 3HAHUS 110
JUCLUIINHE, aKICHTHPOBaTh BHUMAaHWE Ha HauOoJee CIIOXKHBIX BONpPOCAaX IUCIHIUIAHBI;
CTUMYIHpPOBaTh AaKTUBHYIO II03HABATENBHYIO JIESTEJFHOCTh OOYYaIOIIUXCS, CIOCOOCTBOBATH
(hOpMHPOBAHUIO UX TBOPUYECKOTO MBIILICHHS.

6.2 | Jlaboparopnas |Bua ydeOHOro 3aHsATHS, Ha KOTOPOM CTYACHT IO/l PYKOBOJACTBOM MpEMOjaBarels Iocie
paboTta MPEBAPUTEIBHOTO HM3YYCHUS COOTBETCTBYIOIIEH METONUKHM JMYHO MPOBOAUT HATypHBIE WU
UMHUTAIMOHHBIE SKCICPUMEHTHl WM HCCICIOBAHUS C IEJBI0 TNPAKTUYECKOTO ITOATBEPKACHUS
OTZAEJBHBIX TEOPETUUECKHUX IMOJOKEHUH Y4eOHOH NUCUMILIMHBI, IPUOOpeTaeT yMeHHs paboTaTh C
71ab0paTOPHBIM 000PYIOBAHUEM M U3MEPHUTEIBHBIMU IIPHOOPAMH.

6.3 | Koncympramms | SIBnsiercss omHOW W3 (GOpM PYKOBOACTBA yd4cOHOWM pabOTOil OOydaromuxcs ¥ OKa3aHHS UM
MOMOIIA B CAMOCTOSITEJIbHOM HM3YYCHHH Marepualia JAUCHUIUIMHBI, B JIMKBHIAIWH HMEIOIIUXCS
npo0esioB B 3HAHMSAX, 3aJ0JDKEHHOCTEH [0 TEKYIIUM 3aHSITHSM, B MOJIrOTOBKE MHUCHMEHHBIX
pabot (mpoektoB). KoHCynbTalusi MPOBOJSITCS MPENoJaBaTeseM, BEAYIIHUM 3aHATUHS B y4eOHOM
TPYIIie, HAYIHBIM PYKOBOAWTEIEM M MOKET HOCHTH KaK WHAMBHIYAIBHBIA, TaK M TPYIIOBOM

Xapaxrep.

6.4 | Camocrositens | HampaBnena Ha yrnyOneHWe W 3akpeIUICHWE 3HAHWH, MOMYYCHHBIX Ha JIGKOUAX M JPYTUX

Has paboTa 3aHATUAX, BHIPAOOTKY HABBIKOB  CaMOCTOATENBHOTO  AKTUBHOTO  IIPUOOPETEHHS  HOBBIX,

O0YJarOIMXCS | JOMOJHUTENBHBIX 3HAHHH, MOJTOTOBKY K MPEACTOSIINM YIeOHBIM 3aHSTHSIM W IIPOMEKYTOUYHOMY
KOHTPOIIIO.

7. ©OHJ] OLIEHOYHBIX CPEJICTB

7.1. KOHTPOJ’Ibele BOIIPOCHI VIl MPOBE/ICHUS TEKYLIE€ro KOHTPOJIA YCII€BA€EMOCTH

Tema 1.

1. Kakue moCTOMHCTBa U 00JIaCTh IPUMECHEHHS CHCTEM BEKTOPHOTO YIIPABICHHS?

2. Kakue nBurarenu BO3MOKHO HCIIOJIb30BATh B CUCTEMAX BEKTOPHOI'O YIIpaBIeHUA?

3. Ilepeunciute COBpEMEHHbIE 3a1a41 HCCIEIOBAaHUN OTHOCUTEIFHO CHCTEM BEKTOPHOTO YIPaBIICHHS?

Tema 2.

1. Kakue nomyiieHust UCIOIb3YIOTCS IPU COCTABIEHUN MaTEMATHYECKUX MOZEIEH AEeKTPUUECKUX MalluH?

2. B uem He1OCTAaTOK MOTy4YEHHBIX MOJeNen?

3. IlpuBeauTe aNTOPUTM COCTaBICHUS MaTeMaTHueckoi Moaenu? CKOIBKO MOJENEH MOXKHO HOIYy4IUTh ATl aCHHXPOHHOTO
JIBUTATENs C KOPOTKO3aMKHYTBIM poTopoM? B ueM MX TOCTOMHCTBA M HEAOCTATKHU?

Tema 3.

1. ITepeunciute npeoOpa3oBaTeIN YaCTOTHI, HCIIONIB3yeMbIe B BEKTOPHOM YIIPABICHUHN JBUTATEISIMH OCTOSIHHOTO TOKa?
2. B yeM 10CTOMHCTBA U HEAOCTaTKU BekTopHoi ITUM?

3. 3adeM UCIOB3YeTCs PEAMOYIISIIHS TPEThel TAPMOHUKON HYJIEBOH MOCIIEIOBATEILHOCTH B CHHYycouaanbHoi [ITNMM?
Tema 4.

1. ITepeunciute CTPYKTYpHI TOIEOPHEHTHPOBAHHOTO BEKTOPHOTO YIIPABJICHHS MAIIMHAMH IIEPEMEHHOTO Toka? Yem
otinyaercss FOC acHHXpOHHOM MaIIiHBI ¢ KOPOTKO3aMKYTHIM POTOPOM, OT MAaIlIMHBI IBOMHOTO MUTAHUS U CUHXPOHHOM
MAIlHBI C TIOCTOSHHBIMU MarHUTaMu?

2. B 4eM 10CTOMHCTBA U HEJOCTATKYU MPSIMOTO YIIPABJIEHHSI MOMEHTOM?

3. Kak HacTpauBaroTcs KOHTYPbI CUCTEM BEKTOPHOTO yIpaBieHus? B yeM npuHIUNUANbHAs pa3HUIA C HACTPOHKOM
KOHTYPOB JIBUTATEJIsl IOCTOSTHHOTO TOKa?

Tema 5.

1. B uem oTunTensHas 0COOEHHOCT M HEJOCTATOK YaCTOTHO-TOKOBOTO METO/Ia HACHTH(HUKAIIUY OTOKa?

2. [TosicHUTE anroOpUTM BBIUYUCICHHS MAarHUTHOTO MTOTOKA HEMOCPEACTBEHHBIM HHTerpupoBanueM DJIC mamuHsl. B yem
HEI0CTATOK MCII0JIb30BAHUS JaHHOTO MeToa?

3. ITosicHUTE aNTOPUTM BBIYHCIICHHS MarHUTHOTO 1oToka gepe3 D/1C MamuHb 6e3 HHTerpupoBaHis. B ueM HemocTaTok
UCTIONB30BaHUS JAaHHOTO MeToza?

4. IlosicHUTE AITOPUTMBI BBIYMCICHUS! MArHUTHOTO TIOTOKA C UCIOJIb30BaHUEM HaOMI01aTeN sl COCTOSHUS BO Bpallaolieics u
HETOABHKHOM CHCTEME KOOPAMHAT. B ueM He0CcTaToOK HCIOIb30BaHUs JaHHBIX METOJ0B?

5. JlaliTe XapaKTEpUCTHKY METOJIOB BRIYMCIICHUS ITOTOKA C TIOMONIBIO dTatoHHON Moaenu (MRAS).

Tema 6.

1. B yeM HEOCTATOK BEIYHCIICHHS CKOPOCTH C MOMOIIBIO HICHTH(PHUKATOPA MOTOKOCICIUICHHS cTaTopa?

2. ITosicHUTE aNTOPUTMBI BEIYHUCIICHHST CKOPOCTH C ITOMOIIBIO HICHTH()HUKAaTOPOB IIOTOKOCIIEIICHUS cTaTopa (poTopa) 1
a0COTIOTHOTO CKOJBKEHUS.

3. KakuMmu He1oCTaTKaMU XapaKTepU3yeTcst HASHTH(PUKATOP CKOPOCTH BO BpPAIIAIOLIMXCs KOOpAUHaTax?

4. B ueM JOCTOMHCTBO METOZA ONpEJICIICHHs] CKOPOCTH C OMOIIBI0 Habmronatens JlrosnOepra u MRAS? B wem
¢usmaecknii cMpIch paboTel Habmogatens MRAS?

Tema 7.

1. Uro Takoe uaeHTH(UKAIMS TapaMEeTPOB IBUTATEISl U 3a4eM OHA OCYIIECTBIISCTCS?

2. B gyeM (¢pu3HYECKUI CMBICT BEIYUCIICHHS aKTHBHOTO CONPOTHBIICHHUS CTaTOpa M HHAYKTUBHOCTH paccenBanusA? Kak ero
ocymecTBUTH? UTO 3HAYHUT paboTa B peKUME HETIOABIKHOTO BEKTOpa?

3. aiiTe XapakTepUCTHKY METOAOB BBIYHMCICHHUS! CONPOTUBIEHUS poTopa?

4. OxapaxkTepu3yiTe aJropuT™ ONpeeNeHUs HHIYKTUBHOCTH HAMarHUIMBaHUSI.

5. Kak yuecTb U3MEHEHHUE IapaMETPOB ABUraTeNsl OT TEMIIEPATYphl HArpeBa 3IEKTPUUECKON MalIUHbI?




Tema 8.

1. ITepeuncnute cnocoObl aTaNTaUK K N3MEHEHUIO TTOCTOSHHON BPEMEHH POTOPA, MPUBEIUTE UX XapaKTCPUCTHKY.
2. Kak ompenenuth k03(h(HUIHECHT Mepeadd 1 HHEPIIMOHHOCTD JaTYUKOB TOKa (HanpsbkeHus) Ha apdexre Xomra
KOMITEHCAIIMOHHOI0 THIIa?

3. Ilepeunciute crocoObl aTaNTAMK K K3MEHEHHIO HHEPLIUOHHOCTH IPUBOJA, IPUBEAUTE X XaPAKTCPHCTHKY.

7.2. KOHTpOJI]:HLIe BOIIPOCHI AJISl TIPOBEACHUA IIpOME)KyTO‘-IHOﬁ aTTeCTAIIMU 110 UTOraM OCBOCHMSA TUCHUIIJIMHBI

1. Kakue noctonHCcTBa M 06JaCTh IPUMEHEHHSI CUCTEM BEKTOPHOT'O YIPaBICHUS?

2. Kakue nBurarenu BO3MOXKHO HCIONB30BaTh B CHCTEMAaX BEKTOPHOTO YNIPaBICHUs?

3. [lepeuncnure COBpEMEHHBIE 331a4l UCCIIEA0BAaHUNA OTHOCUTENBHO CUCTEM BEKTOPHOTO YIIPaBIECHUS?

4. Kakue fomyImeHus HCIONb3YIOTCS IIPH COCTABICHHH MaTEMaTUUECKUX MOJIeTIel 3MeKTPHUSCKUX MAIIHH?

5. B 4yem HeocTaTOK MOJTy4eHHBIX MOAEIIEH?

6. IIpuBeuTE aNTOPUTM COCTABICHHUS MaTeMaTHdeckoi Moenu? CKOJIBKO MOJIENICH MOKHO TTOJTy9IUTh ISl ACHHXPOHHOTO
JIBUTATEIIS ¢ KOPOTKO3AMKHYTBIM poTOpoM? B ueM MX TOCTOMHCTBA M HEJOCTATKU?

7 Ilepeuncaute npeobpa3oBaTeNy YaCTOThI, HCHONb3yeMbIe B BEKTOPHOM YIIPABICHUH ABUTATEISIMU TOCTOSHHOTO TOKa?
8. B uem nocromHcTBa U HepocTaTku BekropHoit [IIMM?

9. 3aueM UCIIONB3YETCS MPEAMOIYISIIHUS TPEThEl TAPMOHUKOM HYJIEBOH MOCIIEIOBATEIFHOCTH B cCHHycouaanbHoi LITMM?
10. ITepeuncnute CTPyKTYpHI MOJCOPUCHTHPOBAHHOTO BEKTOPHOTO YIIPABICHHUS MAIlIMHAMHU TIEPEMEHHOro Toka? Uem
omnuyaercsi FOC acHHXpOHHOI MallIHBI ¢ KOPOTKO3aMKYTBIM POTOPOM, OT MAIIMHBI JBOMHOTO MUTAaHUSA U CHHXPOHHOM
MAIIIIHBI C TOCTOSTHHBIMA MarHuTaMu?

11. B uem DOCTOMHCTBA U HEAOCTATKH IIPSIMOTO YIIPABICHUS MOMEHTOM?

12. Kak HacTpanBaroTCsi KOHTYPBI CUCTEM BEKTOPHOTO yIpaBieHus1? B ueM npuHUMNHaIbHAs Pa3HULA ¢ HACTPOMKOH
KOHTYPOB JIBUTaTENs OCTOSHHOIO TOKa?

13. B uem oTnmmauTenbHast 0COOCHHOCTD M HEIOCTATOK YaCTOTHO-TOKOBOTO METOMA MICHTH()HUKAIINH ITOTOKA?

14. TosicHUTe aNTOPUTM BEIMHUCICHHUS MarHUTHOTO IOTOKA HEMOCPeACTBeHHBIM HHTerpuposanneM OJ]C mamuHbl. B uem
HEJI0CTATOK MCIONb30BaHUsI JaHHOTO MeToa?

15. TTosicHUTE aNTOPUTM BBIYUCIICHHSI MATHUTHOTO MmOoTOKa Yepe3 DJIC MammHbl 0e3 HHTErprupoBanHus. B yem HemocTaTok
UCTIONB30BaHUS JAHHOTO MeTo/a?

16. IosicHUTE anrOpUTMBI BEIYMCIEHH MATHUTHOTO TIOTOKA C UCIIOIB30BaHUEM HAOMI0aTeNs COCTOSIHUS BO Bpalaroencs
U HEMOJIBM)KHOM CHUCTEME KOOPIUHAT. B ueM HeJ0CTaTOK UCIONB30BaHUs JaHHBIX METOJOB?

17. TaiiTe XapaKTepUCTHKY METOIOB BEIYMCIICHHUS MTOTOKA C IIOMOIIBI0 dTasionHoi Mogemn (MRAS). 18. B yem HeocTaTok
BBIYHCIICHHS CKOPOCTH C MTOMOIIBIO HJICHTH()UKATOpa MOTOKOCIEIIEHHS cTaTopa?

19. TTosicHnTE anropuTMbI BBIYUCIICHHS! CKOPOCTH C TIOMOIIBIO HACHTH()UKATOPOB MOTOKOCLEIIEHHs cTaTopa (poTopa) 1
a0COIOTHOTO CKOJIBKCHHUS.

20. KaknMu HerocTaTKaMH XapaKTepU3yeTcsl HACHTU(HKATOP CKOPOCTH BO BPAIAIOIIIXCSI KOOPAWHATAX?

21. B yeM JOCTOMHCTBO METO/A OIIpEeSIeHHsI CKOPOCTH ¢ TToMouIbio Habmoaarens JlrosnOepra u MRAS? B uem
(usndeckuit cMbica padboThl HabMroAaTenss MRAS?

22. Yto Takoe WACHTU(HUKAIII TAPaMETPOB IBUTATEIIS M 3a9€M OHA OCYIIECTBISIETCS?

23. B uem ¢usmueckuil CMBICT BEIYHCICHUSI aKTUBHOTO COIIPOTHUBIICHUS CTATOPA H MHIYKTUBHOCTH paccenBanusa? Kak ero
ocymecTBUTh? YTo 3HaYNT paboTa B pexXUME HETIOBHIKHOTO BeKTopa?

24. JlaiiTe XapaKTEpUCTUKY METOJIOB BEIYMCIICHUS CONTPOTUBIICHUS pOTOpa?

25. OxapaxTepu3syiTe anropuT™ ONpeAeIeHNs HHIYKTHBHOCTH HAMarHIYMBAHU.

26. Kak y4yecTs M3MeHEHHE TapaMeTPOB JABUTATEINs OT TEMIIEpaTypbl HarpeBa MEKTPUIECKO MaIInHb1?

27. Ilepeuncnutre criocoObl aaNTalK K U3MEHEHHIO ITOCTOSTHHONH BPEMEHH POTOPA, IPUBEIUTE UX XapPAKTEPUCTHKY.

28. Kaxk onpenenuts K03 GUINCHT Nepeiayn ¥ MHEPIIMOHHOCTh JaTIMKOB TOKA (HampspkeHns ) Ha addexre Xomma
KOMIICHCAIIMOHHOT'O THMA?

29. Ilepeuncnute crocoObl a1aNTalMN K H3MEHEHHUIO HHEPLHOHHOCTH IIPUBO/IA, IPUBEANTE X XapaKTEPHUCTHUKY.

7.3. TemaTuka nucbMeHHbIX padoT

WunuBuayanpHas paboTa HE IPeIyCMOTPEHA.

7.4. Kputepuu oneHuBaHUS

Texymuil KOHTpOJIb 3HAHUH OOy4aroLIerocs OCYILECTBISETCS MO Pe3yabTaTaM BBINOJHEHHS U 3alUThI Ja00paTOPHBIX
padoT, KOHTPOJBHBIX 33aHUH U TEKYIIMX OMPOCOB HA JICKIUAX. 3allIUTa JTA0OPATOPHBIX PaOOT M KOHTPOJBHBIX 3aIaHWi
MPOBOJUTCS B BUje cobecenoBaHus. BrINonHeHHEe BceX Ta0OpaTOPHBIX PabOT W KOHTPOJBHBIX 3aJIaHHM,
MPEIYCMOTPEHHBIX paboueil mporpaMMoil TUCHUTUIMHBL, SIBISIETCS 00513aTeIbHBIM.

Heobxomumoe yciaoBue i JOMycKa K 3K3aMEHY: BBIMOJIHEHHE, MPEIOCTaBICHHE W 3alllMuTa OTYETOB MO BCEM
na0opaTOpHBIM paboTaM, MPETYCMOTPEHHBIM paboueii MporpaMMoil TUCIUTUIMHBL, BBITOITHEHNE BCEX KOHTPOIBHBIX
3aJlaHuH.

ITo pe3ynpTaTam sK3aMeHa 00YJaIOIIEMYCs BBICTABIISIIOTCS CIICAYIOILIIE OLIEHKH:

«OTnHYHO» - OOYYAIOIIMICS B TOJHOM O0BEME 3HAET MaTephal, TPaMOTHO M TIO CYIISCTBY H3JIaraeT e€ro, He
JIOMTyCKasi CYIIECTBEHHBIX HETOYHOCTEH B OTBETE HAa BOMPOC; OE30MMOOYHO HAXOIUT pPEIICHUS 3aJaHuH,
MPEIYCMOTPEHHBIX MPOrpaMMO 00Yy4eHUs; YCIEITHO BHITOJHII IPELyCMOTPEHHBIE IPOrpaMMOoil 0OydeHus 3a1aHus;
«XopoIo» - 00yJaroUIUics XOpOIIO 3HAEeT MaTepHaj, TPAMOTHO W MO CYIIECTBY M3JIaraeT €ro, JOIycKas HEKOTOpbIC
HETOYHOCTH B OTBETE Ha BOIPOC; YBEPEHHO HAXOJUT PEIICHHS 3aJaHUi, MPETyCMOTPEHHBIX IPOTrpaMMON OOYUCHUS;
YCIEIHO BBIMOIHHI MPETYCMOTPEHHBIE TPOTPAMMOi 00yJIeHUS 3a1aHHS;

«Y IOBJIETBOPUTEIBHO» - OOYUYaIOIIMHCS MOBEPXHOCTHO 3HAET MaTepuan OCHOBHBIX pa3fesioB M TeM YdueOHOi
JUCIUIUIMHBI, JOMYCKAaeT HETOYHOCTH B OTBETE HAa BOMPOC; 3aTPYIHSETCS C HAXOXKICHHEM DELICHHS HEKOTOPBIX
3aJlaHuid, MPEIYCMOTPEHHBIX MPOTrPaMMOi 00YUSHHS;, IPEYCMOTPEHHBIC TIPOTPaMMO 00YIEHHSI 3a]JaHHsI BBITTOTHEHEI C




HCTOYHOCTAMHU,

«Heynos

JICTBOPUTCIIBHO) - o6yqa}omm“lc;[ HE 3HAET 3HAYUTEJIbHON YacTH Matepuajia, JO0IMyCKaceT CyYIICCTBCHHBIC OIIMOKH B

OTBETaX Ha BONPOCHL; HE YMEeT HAXOAUTH PEIICHHs OOJBIIMHCTBA MPEAYCMOTPSHHBIX MPOTrpaMMOi OOY4YEeHUS 3alaHHi;
HE BCE 3a/IaHMs, IPEAYCMOTPEHHBIC IPOTrPaMMOM 00YyUECHHS, BHIIOIHEHE] YAOBICTBOPHTEIBHO.

8. YYEBHO-METOANYECKOE U HTH®OPMAIIMOHHOE OBECHHEYEHHE JUCIUITIJINHBI (MOZAY JISA)

8.1. Pexomenayemas iuTeparypa

JI3.1

Mupomnuk [I.H. MeTtoamueckrie peKOMEHIANN K caMOCTOSTeNNFHON paboTe 1o auciurinae "CHcTeMbl
BEKTOPHOT'O YIIPaBJIEHHS 3IEKTPOIIPUBOJIOB IEPEMEHHOr0 ToKa" [DNeKTpOHHBIHN pecypc] [DneKTpoHHBIH
pecypc]: s 00ydaromuxcs Mo HarmpaBJIeHHIO MOAroToBKH 13.04.02 "DrnekTposHepreTHKa U ICKTPOTEXHHUKA . -
Honenk: TOYBIIO "JOHHTY", 2020. - 1 ¢aiin — Pexxum goctyma: http://ed.donntu.ru/books/21/m6044.pdf

JI3.2

Mupomnuk [I.H. MeTtoamueckrie peKOMEHIANHT K BBITIOTHEHHUIO Ta00paTOpHBIX padoT no aucnurinae "CHcTeMbl
BEKTOPHOT'O YIIPaBJICHHS 3IEKTPOIIPUBOJIOB IEPEMEHHOr0 ToKa" [ONeKTPpOHHBIH pecypc] [DneKTpOHHBIH
pecypc]: s 00yyaronuxcs o HanpapieHU o NoArotoBk 13.04.02 "OnekTposHepreTHKa U IIEKTPOTEXHUKA" . -
Jonernk: TOYBIIO "JOHHTY", 2020. - 1 ¢aiin — Pexxum goctyma: http://ed.donntu.ru/books/21/m6045.pdf

JI3.3

Mupommnnk J[.H. Metoandeckue peKOMEHIAINH K BBITOTHEHUIO HHIMBHIYATBHOTO 3aJaHUS 110 JUCIIATUTHHE
"CucteMbl BEKTOPHOTO YIPABICHHS MEKTPOIPHUBOAOB IEPEMEHHOTO TOKa" [ONeKTpOHHEIH pecypc] [OnexTpoHHBII
pecypc]: s o0ydaromuxcs no HanpasieHHIo moaAroToBku 13.04.02 "DOnekTposHepreTuka U MIeKTPOTeXHUKA" . -
Jonernk: TOYBIIO "JOHHTY", 2020. - 1 ¢aiin — Pexxum goctyma: http://ed.donntu.ru/books/21/m6046.pdf

®uparo, b. 1., Bacunses, JI. C. BekTopHbIE CUCTEMBI YIIPABIECHUS 31EKTPOIPUBOIAMHU [ DNEKTPOHHBIH
pecypc]:yuebHoe nocobue. - Munck: Beimiinias mkouna, 2016. - 160 c. — Pexxum mpoctyna:
https://www.iprbookshop.ru/90750.html

J12.1

Cumakos, I'. M., ®unromos, 0. I1. DHeproaddexTrBHOE yIpaBIeHHE NEKTPONPHUBOIOM HEPEMEHHOTO TOKA
[GnexTpoHHBIH pecypc]:MoHorpadus. - HoBocubupck: HoBOCHOMPCKHIA TOCYNapCTBEHHBIA TEXHHUECKHH
yHUBEpCHUTET, 2016. - 243 c. — Pexxum moctyna: https://www.iprbookshop.ru/91597.html

J1.2

Anocos, B. H., [lna6, A. A. 3., Kotus, [I. A. BekTopHOe ypaBieHne aCHHXPOHHBIMH IEKTPOIPHBOAAMH Ha
OCHOBE ITPOTHO3UPYIOIINX MoJieNelt [DneKTpoHHbIH pecypc]:ydeOHoe nocobue. - HoBocubupck: HoBocubupckuii
TrOCYJIapCTBEHHBIN TeXxHU4YecKui yHuBepcutet, 2017. - 175 ¢. — Pexxum noctyma:
https://www.iprbookshop.ru/91189.html

2.2

IMTanxparos, B. B., Korus, /1. A. AranTiBHbIE aITOPUTMBI O€31aTINKOBOTO BEKTOPHOTO YIPABICHUS
ACUHXPOHHBIMU 3JIEKTPONPUBOIAMH [TOIHEMHO-TPAHCIIOPTHBIX MEXaHU3MOB [ DNEKTPOHHBIN pecypc]:yuedHoe
nocobue. - HoBocubupck: HoBocrOMpCkuii rocy1apcTBEeHHBIN TEXHUYECKUH YHUBEpCUTeET, 2012. - 143 ¢. — Pexum
nocryma: https://www.iprbookshop.ru/45359.html

8.3.

JIuneH3uoHHoe U cBOOOHO pacnpocTpaHsieMoe NPOrpaMMHoOe o0ecniedyeHre, B TOM YHcJje 0Te4eCTBEHHOIo
MPON3BOJCTBA

8.3.1

OpenOffice 2.0.3 — obuiectennas nuuensust MPL 2.0, Grub loader for ALT Linux - nunensus GNU LGPL v3,
Mozilla Firefox - muniensus MPL2.0, Moodle (Modular Object-Oriented Dynamic Learning Environment) -
nmuuensus GNU GPL

8.4. Ilepeuenn npodeccuoHANBHBIX 623 JaHHBIX U HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM

8.4.1

S5C JOHHTY

8.4.2

9bC IPR SMART

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAYJIS)

9.1

Aynutopust 8.303 - VYueOnas ayautopust Ui TPOBEIACHHS 3aHITHN JICKIMOHHOTO W CEMHHAPCKOrO THUIIA,
na00paTOPHBIX W MPAKTUYECCKUX 3aHATHH, KypCOBOTO TPOCKTHPOBAHUS (BBIMOJIHEHHUS KYypCOBBIX paboT),
TPYIIOBBIX U UHAUBUIYyaIbHBIX KOHCYJIbTALUN, TEKYIIETO KOHTPOJIS U IPOMEKYTOUHOM aTTeCTalluu :

HOYTOYK, MYJIbTUMETUITHEIN TPOCKTOP, 3KPaH; CICIHATH3HPOBAHHAS MEOECIh: TIOCKA ayJIUTOPHAS, TIAPTHI

9.2

Aynutopust 8.113 - YueOnas nabGoparopust Uil NPOBEICHUS 3aHATHH JIEKIMOHHOTO M CEMHHApPCKOIO THIIA,
7Ta0OpaTOpPHBIX M IPAKTHYECKUX 3aHATHH, KypCOBOTO TIPOEKTHPOBAaHHUS (BBIIOJIHEHUS KYpCOBBIX pPadoT),
TPYNIIOBBIX M WHAWBUIYAJIbHBIX KOHCYIBTAIIMH, TEKYIIEro KOHTPOJSI M IPOMEKYTOYHOM AaTTeCTAllMH : CTOJIBI
ayIUTOpHBIE, CTylbs AayJUTOPHbBIC, JOCKAa AayIWUTOpHAs, HOYTOYK, MYJIbTUMEIUHHBIA IIPOEKTOp, O3KpaH;
aKKyMyisaTopel, TeHepatop I1-42, remeparop IIH-45, nmeurarenr AK-60-6, npBurarens 1.1kBT, wmammHa
nmocrossHHOro  Toka  I[1-52M, wmammma mocrosuHOoro Toka  [IBCT-43V,  snexrpogsuratens — [1-31,
anektpoasurarens I[IBCT-22; snmektpoxBuratens AB-51-4, osnekrpomsuratens AK60/4, MyabTHUMETpHI,
uudpossiii  ocumiutorpadsl, THpUCTOpHBIA mnpeobpazoarens TII-CIIP, tupucropubiii npuBox OT6P, mikad
ynpasnenus "Kenp-84", mkad ympasnenus BTY3501-46-47, anexrponpuBog MICROMASTER-440, kamepa
rnyounsl intel realsense depth camera d435i, 14-KOHTAaKTHBIA NPOMBINUICHHBIA ABYXPSIHBIA HHTEpdEiic,
cumBoubHbIH JKK1602, C2004A 20-CUMBOIIBbHBIN 4-CTPOYHBIN JUCTLIICH

9.3

Aynutopust 2.138 - UwnranbHbeiid 3anm HaydHo-TexHHUYEcKOil OMOIMOTEKH — IMOMEIIEHHE Ui CaMOCTOSTELHOM
paboThl C BO3MOXKHOCTBIO TOAKIIOYEHUS K ceth "MHrepHer" W oOecrieueHHEM [OCTyna B DIIEKTPOHHYIO
nH(pOpMaMOHHO-00pa30BaTeNIbHYI0  Cpefy opraHum3anuu : KoMmmbloTepHass TeXHHKa C  BO3MOXKHOCTBIO
NOAKIIOUeHUss K ceth «VHTepHeT» W oOecledyeHHeM JIOCTyNla B OJJIEKTPOHHYIO  HWH(OpPMalnOHHO-
obpazosarenbHylo cpeny (OMOC JloHTY) u anekrponHo-Ombmmoreunyio cucremy (OBC IPR SMART), a
Takke BO3MOXKHOCTBHIO HHIMBHIYAIIEHOTO HEOTPaHWYEHHOro joctynma oOywarommxcs B ObC u BOUOC
rocpenctBoM Wi-Fi ¢ mepcoHambsHBIX MOOMIIBHBIX YCTPOMCTB.




MUHUCTEPCTBO HAYKH 1 BBICILIET'O OBPA30OBAHVS POCCUMCKOMN ®EJIEPAIINN

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE ObPA3OBATEJIbBHOE
YUPEXJIEHUE BBICIHIETO OBPA3OBAHI
«JOHELIKNN HAITMOHAJIbHBIM TEXHUYECKNN YHUBEPCUTET»

4 )

JTOKYMEHT NOANUCAH
SJIEKTPOHHOI MO IUCHIO YTBEIZ)KI[AIO
IIepBb1it ipoOpeKTOp

CBEJEHUS O CEPTUDUKATE DI1

A. A. Kapako3os
Ceprudmxar: 1AFFD3273B350FA72A3A0C31FDD5823B
Brazener: KAPAKO30B APTYP APKAJIbEBHY

Neiictutenen: ¢ 08.07.2024 1o 01.10.2025

_/

b1.B./13.02.01 CucTtemMbl aBTOMATH3MPOBAHHOIO NIPOCKTUPOBAHUSA

pabouast mporpaMma JUCITUTUTHHBI (MOTYIIS )

Kadenpa: DJIeKTPONPHUBO/J U ABTOMATH3ALMsI MPOMbINLJIEHHBIX
YCTAaHOBOK
HamnpaBnenune moaroToBKH: 15.04.06 MexaTpoHMKa U POOOTOTEXHUKA

Hanpasnensocts (mpoduns) /  CHCTEMBI yIpaBJIeHUsI POOOTOTEXHUYECKUMU

CTICIMATU3ALIL: KOMILIEKCAMH
YpoBeHb BBICHIETO
i Marucrparypa
00pa3oBaHMS:
®opma o0ydeHus: OYHaA
OO6mias TPYI0EMKOCT: 5 3.e.
CocraBurenn(n):
A.A. Yenax
N.H. Xpunko

Hownenk, 2025 r.



PabGouas nporpamma JUCHHUITIIINHBI «CucteMsl ABTOMATU3UPOBAHHOT'O IMTPOCKTUPOBAHUS»

pa3paborana B cootBercTBrn ¢ OPI'OC BO: denepanbHBII TOCYIApPCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPT BBICIIECTO
oOpa3oBaHUS - MarucTparypa IO HamIpaBiIeHHWI0 HoATOTOBKH 15.04.06 MexaTtpoHnka ©u poOOTOTEeXHHKA (TIpHKa3
Muno6pnaayku Poccun ot 14.08.2020 1. Ne 1023)

COCTaBJIeHA B COOTBETCTBUM C Y4eOHBIM IUIAHOM [0 HampaBieHHI0 TnoarotoBku 15.04.06 MexarpoHuka u
poboTOTEXHUKA, HampaBieHHOCTh (mpoduib) / croenuanusaims «CHCTEMBI — YIOpPaBICHHS POOOTOTEXHUYECCKUMU
koMIuiekcamu» g 2025 roja npuéma.

1. IIEJIb U 3AJJAYM OCBOEHUSI IUCLHUILTAHBI (MOLY.JIsT)

Hean: | OOy4eHme CTyAEHTOB OCHOBAM COCTABJICHUS, PEIAKTUPOBAHMS, O(OPMIICHHS YEPTEKEH U CXEM pa3INIHON
CJIO’KHOCTH C MCIIOJIb30BaHUEM IIPOrpaMMBbI BEKTOpHOI rpadukn AutoCAD aiist TOArOTOBKY K CIEAYIOLUINM
BU/IaM ITPO(ECCHOHATBHON JESTENbHOCTH: IPOSKTHO-KOHCTPYKTOPCKOM, HAYIHO-HCCIIE0BATEBCKOM.

3agaum:

1.1 | @opmupoBaHKe 3HAHHI B 00JIACTH BHIITOJHEHHS U YTCHHS YePTeXKeH U CXeM; CIIoco00B TpahIuecKoro
MIPECTaBJICHUS IPOCTPAHCTBEHHBIX 00pa3oB; B110B obecneuenus CAIIP.

1.2 | IIpuoOpeTeHye yMEHHUH 1 HABBIKOB BBIIIOJIHEHHSI 4epTeXkeH, rpaguueckux n300paxeHnit TEXHOIOTHIECKOTO
000pyI0BaHMs, TOCTPOCHUS TPEXMEPHBIX MOJIeNell B IporpaMMe BeKTopHOI rpadguku AutoCAD.

1.3 | [IprnobpeTeHne HaBBIKOB MPAKTHYECKOTO 0(hOPMIICHHS KOHCTPYKTOPCKOM JOKYMEHTAIIMH B COOTBETCTBHH C
TpeOOBaHISIMH JEHCTBYIOMIEH HOPMAaTHBHO-TEXHIYECKOH JOKYMEHTAIlNH, BBIBOJA Ha [eUaTh KOHCTPYKTOPCKOM
JOKYMEHTAIIH.

2. MECTO JUCIIUIIVIMHBI MOAYJIA) B CTPYKTYPE OBPA3OBATEJIBHOHU ITPOI'PAMMBbI

JlucrmrimHa OTHOCHTCS K 9acTH, OpPMHUPYEeMOH yIacTHHKAaMH 00pa30BaTeNIbHBIX OTHOMEHUH, bioka 1

2.1
Jucuumiveel (MOLyH) yueOHOTO TUIaHa.

2.2 | Csi3b C MPeIIIECTBYOIMME TUCHUNTAHAMEA (MOXYIAMHU):

2.2.1 | UmxenepHas rpaduka

2.2.2 | TeopeTnueckue OCHOBBI IEKTPOTEXHUKU

2.2.3 | Teopwust 21eKTpOnpUBOIA

2.2.4 | IlpoekTupoBaHKE CUCTEM aBTOMATU3AIIH

2.2.5 | YerpoiicTBa aBTOMAaTHKH U CUCTEM YIPABJICHUS

2.2.6 | CucTteMsbl yrnpaBJeHUsI SIEKTPONPUBOIaMHU

2.3 | Aucuuniauebl (Moayan), npaktuku 1 FAA, 115 KOTOPBIX OCBOEHUE TAHHOW AUCHUILIMHBI (MOTYJIs)
He00X0IMMO KaK NpealecTByolIee:

23.1

2.3.2 | BemmonHeHHe, MOATOTOBKA K MPOLEAYPE 3aIUTHI U 3aIIUTa BBITYCKHOM KBaMN(HUKAIIOHHONW paboThI

3. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA JTUCHUIIJIMHBI (MOAYJIST)

[TK-2 : CnocoGeH BbIOUpaTh CEPUIHBIE M TPOSKTUPOBATH HOBBIE OOBEKTHI ABTOMATH3AIMH U POOOTOTHU3ALINN

[IK-2.5 : Brageet MeToaMu MPOSKTUPOBAHKSI CUCTEM aBTOMATH3AIMU M POOOTOTH3ALNY B CIIEIIHATH3HPOBAHHBIX
MIPOrPaMMHBIX CPENICTBAX

B pe3ysabTaTte 0cBOeHUS JMCUMILIMHBI (MOY.J151) 00y4YaroLIUiiCs 10JKeH

3.1 (3HaTh:

3.1.1 | ocHOBHBIE IPUHIUIIEI PabOTHI Tpadudeckoro pegakropa AutoCAD;.

3.1.2 | co3maHmMe MPIMHUTHBOB, IPUMEHS HHCTPYMEHTHI Tpadudeckoro pexakropa AutoCAD;

3.1.3 (l)yHKI_II/II/I " IpaBUJIa IPUMCHCHUA KOMaHI PCAAKTUPOBAHUS

3.1.4 | co3nanue u coxpaHeHHe OJIOKOB, COCTOSIIUX U3 IPUMHUTHUBOB;.

3.1.5 | mpaBuna BBINOIHEHUS MAITTHOCTPOUTENBHBIX UEPTEKEN U AIEKTPUIECKUX CXEM B COOTBETCTBUH C TPEOOBAHUSIMU
HOPMAaTHBHOMN TOKyMEHTALIUH;

3.1.6 | co3aaHne MaNIMHOCTPOUTENBHBIX YSPTEKEH U JCKTPHUSCKHX CXEM C TIOMOIIIBIO HHCTPYMEHTOB TpadgHIecKoro
penaxtopa AutoCAD;

3.1.7 | BBIBOJ Ha IeuaTh O(OPMIIEHHBIX YepTexKeil.

3.2 | YmeTh:

3.2.1 | cBOOOIHO BBIOJHATH YEPTEXKH, UCIIOB3Ys nporpammy AutoCAD;

3.2.2 | penakTupoBaTh YEPTEKHU;

3.2.3 | MeHATb KOMIIOHOBKY Y€PTEKa, HE BBIUEPUMBAs TUIIOBBIE WIIM CTAaHAAPTHBIE 2JIEMEHTHI, a BHIOUpast HE0OX0IUMbIE
n3 OMOIMOTEKH OJIOKOB;

3.2.4 | BBEIBOAMTH HA IICYATH YUCPTCIKH, 0(1)OpMJ'IeHHBIe B COOTBETCTBUU C Tp€6OBaHI/I$[MI/I HOpMaTPIBHOﬁ AOKYMCHTAaIlHU.

3.3 | Baragern:




3.3.1 | BEITOTHEHHEM KOHCTPYKTOPCKOM JOKYMEHTallud B COOTBETCTBUH C TPeOOBAHUAMH JCHCTBYOLIEH HOPMAaTHBHOM

JOKYMCHTallHU.

4. OFbEM JUCIUIIJIMHBI (MO AYJIs1), BUABI TIPOMEXKYTOYHOI'O KOHTPOJIA

4.1 Pacnpe)le.ﬂelme YacCoB, OTBEICHHBIX HA U3yY€HHE NUCHUIIIMHBI 110 BUIaM 3aHATHH U ceMecTpam

Cemectp
(<Kypc>.<Cemectp 1(1.1)
Ha Kypce>) Hroro
Henens 16
Bun zansatui vIl PII VII PII
Jleknn 16 16 16 16
JlabopaTopHbIe 48 48 48 48
KonrakrHas 2 2 2 2
pabota
(KOHCYNbTalluU U
KOHTPOJIb)
Uroro ayg. 64 64 64 64
KonrakTHas 66 66 66 66
pabota
Cam. pabota 110 110 110 110
UYacel Ha 4 4 4 4
KOHTPOJTb
Utoro 180 180 180 180
4.2. Buab1 KOHTpOIA
3a4éT 1 ceM.

4.3. Haau4uue KypcoBoro npoexra (padorsbl)

KypcoBoii mpoekt (paboTa) y4eOHbIM INIAHOM HE MPEAyCMOTPEH.

5. CTPYKTYPA U COAEP)KAHME JUCHUIIJIMHBI (MOAY JISA)

= E - E j 2 HuankaTopsl
SE | E¢ HanmeHoBaHHe pa3ieoB U TeM g g noctmwxenust | Jiureparypa
3 8 3 =n KOMHeTeHI it
Pazpnen 1. O0mue ceenenns, uHTepgeiic nporpammbl AutoCAD
1.1 | Jlex | Obmme cBemenus o mporpamme AutoCAD. Kiraccnaeckuii 1 2 IK-2.5 J1.8
uHTep(eiic MPorpaMMsl U HHTEPQENC ¢ pacIonoKeHHEM JI1.10 J12.3
MHCTPYMEHTOB Ha jJeHte. MeHro npuioxenus. [lanens OpicTporo JI3.1 JI3.4
noctyna. Jlenta. MecTonooXeHue Ipyrux HHCTPYMEHTOB. JI3.5
[Tanenu. Ctpoku coctosiHus. OKHO KOMaH[I.
1.2 | Ja6 |H3y4yeHue paboTsl ¢ HHCTpyMeHTaMu mporpamMmbl AutoCAD. 1 4 IK-2.5 J1.8
Pacnonoxenue u pabota ¢ manenssmu. Habop komanza B okHe JI1.10J12.2
KOMaH/I. J12.3 JI3.1
JI3.2 J13.4
J3.5
1.3 Cp | M3yueHue JISKIMOHHOTO MaTepHaa. 1 10 MK-2.5 J1.9
JI1.10 J12.1
J12.2 J12.3
JI3.1 J13.4
J3.5
Paznen 2. Ajantanus padoyeii cpeasl. Hauaso pa6orsl.
CucremMbl KOOPAMHAT
2.1 Jlex | 3amanue mapameTpoB uHTEepdeiica. Cozmanne padbodero 1 2 IIK-2.5 JI1.3 JI1.8
IIPOCTPAHCTBA AL KOHKPETHOH 3amaun. Hauamo paboTsr: JI2.1 JI2.3
IIePBUYHBIC HACTPONUKH IIPOTPAMMBI, HACTPOUKH IrpadruecKoi JI3.1 JI3.4
cpensl. Beoa koopannat. MCK u IICK. Bri6op monbs30BaTelibckoi JI3.5 JI3.6
CHCTeMBI KOOPANHAT B IPOCTPAHCTBE.
2.2 | Jla6 | Co3manme pabodero mpoCcTpaHCTBA Uil KOHKPETHOM 3a1auu. 1 4 IIK-2.5 JI1.3 JI1.8
BrruepunBanre OCHOBHOM HaJIMCH YepTexa, MpopadoTKa YepTexa JI2.1 J12.3
JeTand. BeIOop MoJib30BaTEIbCKOM CUCTEMBI KOOPIUHAT B JI3.1 JI3.2
IIPOCTPAHCTBE, BBOJ KOOPHHAT. J13.4 JI3.5
JI3.6




2.3 Cp | M3yueHue JISKHIMOHHOTO MaTepralia, MoroToBKa K JIabopaTOpHBIM 10 IK-2.5 JI1.3 JI1.8
paboTtam. JI2.1 J12.3
JI3.1 J13.4
JI3.5 J13.6
Pazjnen 3. Menio AutoCAD u nopsiiok BBOJa KOMaH/[I.
BcenomorartenbHble cpeacTBa yepuenusi. Padora co ciossmu
3.1 | Jlex | Menro knaccndyeckoro AutoCAD. Menro AutoCAD (untepdetica ¢ 2 [K-2.5 JI1.3 JI1.9
JIeHToM). BermomoraTenpHble cpelicTBa YepueHUs: OO BEKTHAS JIT.11 J12.1
IIpUBA3KA; LIaroBas IpuBsA3Ka; cerka. Pexum opro. Komanna J12.2 JI12.3
3ymMupoBanue. Pabora co ciosmu. JI3.1 JI3.3
JI3.4 JI3.6
3.2 | Jlab |H3yueHne BCIIOMOTaTeIbHBIX CPEACTB YEPUCHHUS: 0OBEKTHAS 6 IIK-2.5 JI1.3 JI1.9
IIpUBA3KA; IIaroBas IPUBA3Ka; CETKa, peKUMa OpTo. BelnonHenue JI1.11 J12.2
yepTexka JeTall C UCIOJIb30BaHUEM M HACTPOHKOM CIIOEB. JI2.3J13.1
JI3.2 JI3.3
JI3.4 JI3.6
33 Cp |H3yueHue JEKIIMOHHOTO MaTepHaa, MOJrOTOBKA K JIaO0paTOPHBIM 12 [K-2.5 JI1.3 JI1.9
pabotam. JIL.11 J12.1
J2.2 J12.3
JI3.1 JI3.3
JI3.4 J13.6
Pazjen 4. Komanasl yepuenusi. Komanabl BBoaa U
pelaKTHPOBAHME TEKCTA
4.1 Jlex | Tun u 1iBeT nuHUi. BBoa koopauHat Touku. KoMaHmbel yepueHust: 2 IIK-2.5 JI1.2 JI1.4
OTPE30K, KPYT, Ayra, MOJMIUHHS, TIOJUTOH (MHOTOYTOJIEHUK), JI1.9 J12.1
LITPUXOBKA, IPSIMOYTOJIbHUK, CIUIAliH, OJE/IUTh, PA3METHTb. J12.2J13.1
KomaHzpl BBOJa TEKCTA: CTUIb, BBOJ TEKCTA. JI3.4 JI3.6
4.2 | Ja6 | BeinosiHEHHE YepTeska JeTalk C HCIO0JIb30BaHHEM HHCTPYMEHTOB 4 [K-2.5 JI1.3 JI1.8
AutoCAD n HaHEceHHeM TeKCTOBOH HH(pOPMAIIHH. JI1.10 J12.1
J12.2J13.1
JI3.2 JI3.4
JI3.6
4.3 Cp |H3ydyeHue JEKIIMOHHOTO MaTepHaa, MOAr0TOBKA K J1aO0paTOPHBIM 16 [K-2.5 JI1.3 JI1.8
pabotam. JI1.10 J12.1
J2.2J13.1
JI3.4 JI3.6
Paznen 5. Co3nanue penakrupoBanue 010K0B
5.1 Jlex | KoMaH bl : cO37aTh ONpe/iesicHre 0J10Ka, peIakTHPOBAHNE, 2 I1K-2.5 JI1.1 JI1.8
COXpaHeHHe, BCTaBKa CO3JaHHBIX 010koB. Co3manue OMOIHOTEK Ha JI2.1 JI2.2
OCHOBE OJIOKOB. JI2.3 J13.1
JI3.4 JI3.6
52 JIab | Cozmanue 6510k0B 351eMeHTOB YI'O 3JIeKTPHUECKUX CXEM. 6 I1K-2.5 JI1.1 JI1.8
BrruepunBanue NpUHIUIUAIBHBIX HEKTPUUECKUX CXEM, UCTIONbB3YS JI2.1 J12.2
cozganHble O5okn YI'O, HaHEceHHe TeKCTOBOM HH(OpMAIHH. J12.3 J13.1
JI3.2 JI3.4
J3.6
53 Cp |H3yueHue JEKIIMOHHOTO MaTepHaa, MOr0TOBKA K J1aO0paTOPHBIM 12 [K-2.5 JIT.1 JI1.8
pabotam. JI2.1 J12.2
JI2.3J13.1
JI3.4 JI3.6
Paznen 6. Komanabl pefakTupoBanis NPUMHTHBOB.
IIpocTanoBKa, pelaKTHPOBaHHE Pa3MepoOB
6.1 Jlex | Beibop 00beKkTOB. BeomMorarenbHbIe KOMAH/IBI PEIAKTAPOBAHUSL. 2 IIK-2.5 JI1.1 JI1.9
Komanap! konupoBaTh, MacCUB, 3epKaJIbHOE OTPaXKEHHUE, TOBOPOT, JI2.1 J12.3
comnpsbkeHue, packa, CBONCTBA, KOTUPOBAHUE CBOMCTB, JI3.1 JI3.3
peIaKTHPOBATh NONMINHHIO, COSIUHHUTE, 00pe3aTh, YIINHHTE, J3.4

pacuIeHUTb, peJaKTUPOBAHIE TEKCTa, ITPUXOBKU. [IpocTaHOBKA
pasmepoB. Komanga pasmepHble cTunu. J{nanoroBoe OKHO U
BKJIAJIKH pa3MepHOTro cTisl. KoMaH/IBI IpOrpaMMBI pa3Meps:
HaHECECHHUE IMHEWHBIX pa3MepOB, YITIOBBIX pa3MepoB, pa3Mepa
JMaMeTpa OKPYXKHOCTH, pa3Mepa pajuyca IyTH, pa3sMepa paaumyca
C M3JI0MOM, pa3Mepa AIMHBI Tyru. PenakTupoBaHue pasMepoB:
pEeIaKTHPOBAHKE CONEPKAHMSI PA3MEPHOTO TEKCTA. PEJaKTHPOBAHNE
MOJIOXKEHUS pa3MEPHOT0 TeKCTa U pa3MEPHBIX JTHHHH.




6.2 | Jlab |M3yuenue komaHA penaktupoBaHus. Hactpoiika cTuis pasmepos. 6 IK-2.5 JI1.1 JI1.9
[TpocraHoBKa pa3MepoOB Ha BBIMOJIHEHHBIX YEPTEKaX B JI2.1 J12.3
COOTBETCTBHH C TPEOOBAaHMUAMH HOPMAaTHBHOH JOKYMEHTAIIHH. JI3.1 JI3.2

JI3.3 J13.4
6.3 Cp | M3yueHue JISKHIMOHHOTO MaTepraa, MoAroToBKa K JIabopaTOpHBIM 14 IK-2.5 JI1.1 JI1.9
paboram. JI2.1 J12.3
JI3.1 J13.3
J3.4
Pazpnen 7. IloctpoeHue u3oMeTpH4ecKUX H300pakeHuii. Beiojg
YyepTeka HA NeYaThb

7.1 | Jlex |[TocTpoeHne H30METPHUECKUX H300pakeHui. PaboTa ¢ pacTpoBbIMU 1 [K-2.5 JIL.1 JI1.7
n3o0paxkeHnsIMH. [lepeHoc ckaHnpoBaHHEIX cxeM B AutoCAD. JI1.8 JI2.1
BriBoz uepTexa Ha meyarts. JI12.2 JI3.1

JI3.4 JI3.6

7.2 | Jlab |IlocTpoeHue yepTeska, COAEPIKALIEr0 H30METPHIECKOE 2 [K-2.5 JIL.1 JI1.7

M300paKeHUE IETall C HAHECCHUEM Pa3MepOB. JI1.8 JI2.1
J12.2J13.1
JI3.2 JI3.4

JI3.6

7.3 Cp |H3ydyeHue JEKIMOHHOTO MaTepHaa, MOAroTOBKA K J1ab0paTOpHbIM 12 [IK-2.5 JIT.1 JI1.7

pabotam. JI1.8 J12.1
J12.2J13.1
JI3.4 JI3.6
Paznen 8. OcHOBBI 00bEMHOT0 MO/IEJIPOBAHUS

8.1 | Jlex |IIpocmoTp 00beMHBIX Moenei. CTaHIapTHBIC TBEPIOTEIbHbIC 1 [K-2.5 JIL.1 JI1.4
00bekTHI. [TocTpoeHne 00BEMHBIX MOJIENICH Ha OCHOBE IIOCKOTO JI1.5 JI1.9
KOHTYpa. JI2.1 J12.2

JI2.3J13.1
JI3.4 JI3.6
8.2 | Ja6 |TloctpoeHue TpEXMEPHOU MO/ICIHN 33IaHHON NeTaH. 8 IK-2.5 JI1.1 JI1.4
JI1.5 JI1.9
JI2.1 J12.2
JI2.3 J13.1
JI3.2 J13.4
JI3.6

83 Cp | M3yueHue JISKHIMOHHOTO MaTeprala, MoroToBKa K JlabopaTOpHBIM 12 IK-2.5 JI1.1 JI1.4

paboTtam. JI1.5 JI1.9
J12.1 J12.2
JI2.3J13.1
JI3.4 JI3.6

Pazznen 9. IIpocTpancTBO M KOMIIOHOBKA YepTe:xka. [Ipumepbl

BBINOJIHEHHUS M 0(hOpMIIeHUe YepTeKeil B COOTBETCTBHH €

TPeO0OBAaHUSIMH HOPMATHBHOI JOKYMEHTAllUU

9.1 | Jlex [IIpocTpaHcTBO M KOMIIOHOBKA Yeprexa. [IpocTpaHCcTBO MOsIeNN U 2 IIK-2.5 JI1.1 JI1.6
MIPOCTPaHCTBO JucTa. Pabota ¢ nuctamu. BumoBsie 3KpaHsl. JI1.8 JI1.9
IIpuMepbl BBIONHEHMSI YEPTEXKEN: HACTpOiKa IPOrpaMMBl, JI2.2 JI2.3
CO3/1aHHE CJIOEB, HACTPOIKA TEKCTOBOI'O CTUJIS, HACTPOMKA JI3.1 JI3.3
pasmepHoro ctuisd. TpeboBaHus HOPMAaTHBHON JOKYMEHTALIUH. JI3.4 JI3.5
MIPEIbSBISEMbIE K BBIMOJIHEHHUIO JIEKTPUUYECKUX CXEM. JI3.6

9.2 | Jlab | M3y4eHue MpOCTPaHCTB MOJEIIU U JIUCTA: CO3[aHue, HACTPOMKA. 8 [K-2.5 JIT.1 JI1.6
Pabota ¢ BiOBEIMH KpaHamMi. KOMITOHOBKa BEIYEPUCHHBIX JI1.8 JI1.9
gepTekel B mpocTpaHcTBe mucTa. OdopMieHne yepTeskeid H CXeM B J12.1 J12.2
COOTBETCTBHH C TPEOOBAHUSMH HOPMATHUBHOW JOKYMCHTAIUH. JI2.3J13.1

JI3.2 J13.3
JI3.4 J13.5
JI3.6
9.3 Cp | H3yueHue JEKIUOHHOTO MaTepHaa, MOJr0TOBKA K JIAOOp