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Pabouass mporpamma mnpaktuku: «HayuHo-uccienoBarensckas pabora (MOMydeHHE IEPBUYHBIX HABBIKOB HAy4YHO-
HCCIIEHOBATEIBCKON pabOTHI)»:

paspaborana B cootBerctBEn ¢ PI'OC BO: ®enepanbHbBIi TOCYZapCTBEHHBI 00pa30BaTEIbHBIM CTaHIAPT BBICIIETO
oOpa3oBaHUs - MarmcTpaTypa I0 HampasieHHI0 moarotoBku 11.04.04 DiekTpoHWKAa ¥ HaHOMIEKTPOHHWKA (TIPHKa3
Muno6pnayku Poccuu ot 22.09.2017 1. Ne 959);

COCTaBJICHA B COOTBETCTBUH C Y4YeOHBIM IUIAHOM [0 HAmpaBieHUI0 noArotoBkd 11.04.04 DrekrpoHMKa U
HAHOZJIEKTPOHUKA, HaNpaBlIeHHOCTh (mpoduip) / crnenuanuzanus «[IpombliuieHHas snektpoHukay mis 2024 rona
npuéma, ouHast hopma 00ydeHHs.

1. IIEJIb U 3AJAYH ITPOXOKAEHUSA ITPAKTUKHN

Pa3Butue cnocoOHOCTEH K CaMOCTOSITENIbHOMY OCYIIECTBJICHHIO HAy4YHO-MCCIIEIOBATENbCKOM PabOTHI, CBA3aHHOH C

€JIb:
H PCHICHUCM CJIOXKHBIX l'[pO(I)eCCI/IOHaJ'ILHLIX HAaYYHO-TCXHUYCCKUX 3aaa4.

3amaum:

1.1 | - bopMupoBaHue yMEHHIT HCIIOIB30BAaTh COBPEMEHHBIE TEXHOJIOTHH cOopa

1.2 | unopmanmu, 06pabOTKK M UHTEPIPETALUH MTOTYYSHHBIX SKCIEPUMEHTAILHBIX U

1.3 OMIIUPUICCKUX JTaHHBIX, BJIAJICHUC COBPEMCHHBIMU METOJAMU HCCHGIIOBaHHﬁ;

1.4 | - obecrieueHre CTaHOBICHUS HpO(beCCI/IOHaJ'ILHOFO HaYy4YHO-HCCJIEJ0BATCIILCKOI'O

1.5 | MpIITeHNS, GOPMHUPOBAHHE YETKOTO MPECTaBICHUS 00

1.6 | ocHOBHBIX HpO(I)CCCI/IOHaJ'IBHLIX 3ajjadax, crocobax ux PCUICHUSA

1.7 | - bopMupoBaHHE TOTOBHOCTH MPOEKTHPOBAThH U PEATN30BBIBATE B

1.8 | oOpa3oBaTenbHOIT TPakTHKE HOBOE COJIepPKaHNe YUeOHBIX IPOrPaMM, OCYIIECTBIATE

1.9 | nHHOBaLIMOHHBIE 00pa30BATEIbHBIC TEXHOIOT U,

1.10 | - obecrnieueHre TOTOBHOCTH K HpO(bCCCI/IOHaJIBHOMy CaMOCOBCPIICHCTBOBAHUIO,

1.11 | pa3BUTHIO HHHOBALIMOHHOTO MBILIIICHHUS U TBOPYECKOTO MMOTEHIINANA,

1.12 | mpodeccroHaNBEHOTO MacTepCTRa;

1.13 | - camMocTosITEIEHOE (l)OpMyJ'II/IpOBaHI/Ie " peUICHUEC 3a/1a4, BO3SHHKAKIINUX B XOIC

1.14 | Hay4HO-HCCIIEIOBATEIBCKOM U MIEIarOTHYECKON NESTENEHOCTH B TPEOYEMbIX

1.15 | yrnyOneHHbIX TpodecCHOHATBLHBIX 3HAHHIA;

1.16 | - mpoBeneHue Gubnuorpaduaeckoit paboTh ¢ IPUMEHEHHEM COBPEMEHHBIX

1.17 | uHGOPMAIIMOHHBIX TEXHOJIOTHI.

2. MECTO IPAKTUKU B CTPYKTYPE OBPA3OBATEJIbHOU INTPOI'PAMMABbI

2.1. | [IpakTuka oTHOCHUTCS K 00s13aTenbHON yacTu bioka 2 IlpakTuka yyeOHOTrO IiaHa.

2.2.| CBsA3b ¢ NpeAlIeCTBYIOIMMH JUCHUIIHHAMEI (MOAYJISIMH), IPAKTUKAMU:

2.2.1. | Metoznonorust 1 METOAbI HAYYHBIX UCCIEIOBAHUN

2.2.2. | OxpaHa Tpyna B OTpaciiu

2.2.3. | DxoHOMHUYECKOe 000CHOBaHNE HHHOBAIIMOHHBIX PEIICHUN

2.2.4. | MaTemaTinueckoe MOJCTHPOBAHUE YCTPOUCTB M CHCTEM

2.2.5.| CneuuasibHbIe BOIPOCH IIPOSKTUPOBAHKS U KOHCTPYUPOBAHHS CPEIICTB H3MEPEHHI

2.2.6. | [IpO€KTHO-KOHCTPYKTOPCKAs MPAKTUKA

2.2.7. | IIpoeKTHO-KOHCTPYKTOPCKask MpaKTHKa

2.2.8. | Metozab! 06paboTKy H3MEPUTENBHOM HHPOPMALTUI

2.2.9. | Matematuueckue MOIeIH HH(POPMALIHOHHBIX CUCTEM

2.2.10. | [IpoexkTHpoBaHKE MUKPOIIPOLIECCOPHBIX CHCTEM

2.3. | CBs3b ¢ mociaeayONUMH JUCUMILINHAME (MOAYJIsiMH), pakTuKkamu, FHAA:

2.3.1. | HayuHo-nccnenoBaTenbckas paboTa

2.3.2. | IlpenaunnomMHast IpaKTUKa

2.3.3. | BelmonHeHne 1 3a1Ta BEITYCKHOM KBaTH(HKAIMOHHOW paboThI




3. BUJ TIPAKTHUKHA, POPMA U CIIOCOB EE ITPOBEJIEHHU A

3.1. Bux npakTtuku: yueOHas

3.2. Tun npakTUKH:

3.3. ®opma npoBeieHHsI IPAKTUKU: TUCKPETHO

3.4. Cioco0 npoBeieHus IPaKTUKHU: CTalMOHApHAs

4. OFBEM ITPAKTHUKHU, CPOKHU ITPOBEJIEHUS, BU/IbI KOHTPOJISI U ®OPMbI OTYETHOCTHU

4.1. Pacnpez[eneHHe 9acCoOB, OTBESICHHBIX Ha NPOXOXKACHUU MTPAKTUKH, HA BUIbL pa60T

Cemectp
(<Kypc>.<Cemectp Ha 1(1.1) 2(1.2) 320
Kypee>) HTtoro
Henens 16 4/6 16 3/6 17
Bun 3anstmit VII PII VII PII VII PII VII PII

KonrakrtHas pabora 16 16 16 16 16 16 48 48
(KOHCYIIBTALIUY U

KOHTPOJIb)

KonraxtHas pabora 16 16 16 16 16 16 48 48
Cam. pabota 272 272 200 200 344 344 816 816
Hroro 288 288 216 216 360 360 864 864

4.2. Cpoxu IpoBeACHUS NPAKTUKU YCTAHABIMBAIOTCS MPUKA30M PEKTOPA B COOTBETCTBUHU C YTBEPKICHHBIM
KaJICH/IapHBIM IrpaHKOM.

4.3. Bunsl koHTpoIs: 3a4€T 1,2 ceM.; 3a4€T ¢ OLICHKOH 3 ceMm.

4.4. ®opmbl | OTYET B COPOIIIOPOBAHHOM BHIE TI0 PE3YJIbTaTaM IIPOXOKACHHS IPAKTHKH (BKITIOUAET B TOM YHCIIE U
OTYETHOCTH: | pe3yJIbTATHI BHINOIHEHNS 3alaHNs HA IIPAKTHKY)

5. INIAHUPYEMBIE PE3YJIBTATBI ITPOXOXKJIEHUSA ITIPAKTUKHU

OIIK-1: CnocobeH IpeACTaBIAThH COBPEMEHHYIO HAy4HYI0 KapTHHY MHpPa, BBIIBIATH €CTCCTBEHHOHAYYHYIO CYITHOCTH
npo0OIieM, OINpeAeNATh yTH UX PEeLICHNUs U OLIeHHBATh 3P ()EeKTUBHOCTD CAEIaHHOTO BEIOOPA

OIIK-1.1: 3HaeT TEHIEHIMH W TIEPCIIEKTHBBI Pa3BUTHS 3JICKTPOHUKH W HAHOAICKTPOHUKH, a TAKXKE CMEXHBIX oOyacTei
HayKd U TEXHUKU

OIIK-1.2: YMeer WHCHONB30BaTh TEPEIOBON OTEYECTBCHHBIM W 3apyOCKHBIH OMBIT B MNpoheCCHOHATBHON cdepe
JIeSITeIbHOCTH

OIIK-1.3: Bnaneet rmepefoBEIM OTCUECTBCHHBIM U 3apYOEKHBIM OIIBITOM B ITPO(ECCHOHANBHOH cepe NeaTeTbHOCTH

OIIK-2: Cnoco0eH NpUMEHATh COBPEMEHHbIE METOJAbI HCCIEAOBAaHMSA, NPEACTABIATh W AapryMEHTHPOBAHO 3alIMIIATh
PE3yJIbTaThl BEIMOIHEHHOH pabOThI

OIIK-2.1: 3HaeT METOABI CUHTE3A U UCCIEIOBAHUSI MOAEIEH

OIIK-2.2: YMeeT ameKBaTHO CTAaBUTH 3aJayd HCCIEIOBAHUS W ONTHUMH3AIMM CIIOKHBIX OOBEKTOB HA OCHOBE METOIOB
MaTEeMaTHYECKOTO MOAEIHPOBAHUS

OIIK-2.3: Bnageer HaBbIKaMU METOIOJIOTHUECKOIO aHAIN3a HAYYHOT'O UCCIIEA0BaHUS U €T0 PE3yJIbTaTOB

OIIK-3: CrocoOeH mpHoOpeTaTh M HCHONB30BaTh HOBYIO MH()OPMAIMIO B CBOCH NPEIMETHOH 00NacTH, NpeuiaraTb HOBBIC
WJIeU ¥ TTOJIXO/IbI K PEIMICHUIO WHXKEHEPHBIX 3a71ad

OIIK-3.1: 3Haer NPHUHUMUIBI MOCTPOCHMS JIOKAIBHBIX M TIJ00AJbHBIX KOMIIBIOTEPHBIX CETeH, OCHOBBI HMHTEPHET-
TEXHOJIOTHH, THIIOBBIE IPOIEAYpPHl NPUMEHEHHS INPOOIEeMHO-OPHEHTHPOBAHHBIX IIPUKIAJHBIX MPOTPAMMHBIX CPEICTB B
JUCIUIUIAHAX TPO(QECCHOHANBFHOTO IUKIIA U PO(hecCHOHATBHON cepe IesTebHOCTH

OIIK-3.2: VYmeeT WCHIONB30BaTh COBPEMEHHBIC HWH(DOPMAIIOHHBIE M  KOMIIBIOTEPHBIC TEXHOJOTHMH, CpPEACTBA
KOMMYHUKAIIHH, CIIOCOOCTBYIOIINE MTOBHIIICHUIO 3 )EeKTHBHOCTH Hay4IHOH U 00pa3oBaTeIbHON chep AesTenbHOCTH

OIIK-3.3: Bimameer MerogaMu MaTEeMaTHYCCKOTO MOACINPOBAHUA l'[pI/I60p0B U TCEXHOJIOTMYECKUX IIPOIECCOB C
HCIIOJIB30BAHNEM COBPEMEHHBIX I/IH(I)OpMaHI/IOHHI)IX TEXHOJIOTHI

OIIK-4: CrnocobeH pa3pabaTbiBaTh M NPUMEHSTH CICHHAIM3UPOBAHHOE IMPOTrPaMMHO-MaTeMaTHYeCKOe OOECICUCHUE [UIs
MIPOBEICHUSI UCCIICAOBAHUI U PEIICHHUS MH)KEHEPHBIX 3a7a4

OIIK-4.1: 3Haer MeToApl pacuera, NMPOCKTUPOBAaHHS, KOHCTPYHUPOBAHHS W MOJACPHHU3ALUM IJIECKTPOHHOH KOMIIOHEHTHOU
0a3bl ¢ UCTIOJIb30BaHUEM CHCTEM aBTOMATH3HPOBAHHOTO MPOSKTHPOBAHUS M KOMITBIOTEPHBIX CPEIICTB

OIIK-4.2: VMeeT OCYHIECTBIATh BBIOOp HamOoliee ONTHMAIBHBIX INPHKIAJHBIX IPOrPAMMHBIX ITaKETOB LIS PEIICHHS
COOTBETCTBYIOIIHX 33724 HAYYIHOH 1 00pa30BaTeNIbHON IeSTeTbHOCTH




OIIK-4.3: Bmageer coBpeMEHHbIMH  nporpamMmmHbiMH  cpeactBamu  (CAD)  MonenupoBaHus,  ONTUMAJILHOTO
MIPOEKTUPOBAHUSI M KOHCTPYHPOBAHUS INIPUOOPOB, CXEM M YCTPOHCTB 3JIEKTPOHHKM M HAHOAIEKTPOHHUKH Da3IMYHOTO
(YHKIIMOHAIFHOTO Ha3HAYECHHS

IIK-1: ToroB ¢opMynmpoBaTh LeNU M 3aJadd HAYYHBIX HCCICJOBAHUH B COOTBETCTBHM C TCHACHLMAMH W INEPCIICKTHBAMU
Pa3BUTHA SIEKTPOHUKH W HAHOXJIEKTPOHHUKW, a TAakKe CMEXHBIX 0o0NacTell HayKW M TEXHHKH, CIIOCOOHOCTHIO OOOCHOBaHHO
BBIOMPATh TEOPETUIECKHE U IKCIICPIMEHTAIFHBIE METO/IBI U CPEJICTBA PELICHUS C(OPMYIHPOBAHHBIX 33124

[IK-1.1: 3HaeT NPUHIHUIIEI TOCTPOCHUS W (DYHKIMOHUPOBAHHS M3/ICIUI MUKPO- M HAHORJIEKTPOHUKH

IIK-1.2: VYmeer paccUuTBIBaTh MPEACIBHO-IONYCTHMBIE W TPEIOCIbHBIC PEKUMBI PabdOTBl W3ACIHNH MHUKPO- H
HaHOAJIIEKTPOHUKH

TIK-1.3: Bnaneer HaBbIKamMu BbI60pa TCOPETUYCCKUX W OKCIICPUMCHTAJIBHBIX METOJOB HCCIICAOBAHUA U3aeaui MUKpPO- U
HaHODJICKTPOHUKHA

IMK-2: Cnocoben pa3pabateiBaTh 3(G(PCKTHBHBIC aITOPUTMBI peUICHUS CHOPMYITUPOBAHHBIX 3a4ad C HCIOJNB30BAHHEM
COBPEMEHHBIX SI3bIKOB IIPOrPaMMHUPOBAHUSI M 00ECIIEUNBATH UX IIPOTPAMMHYIO PEATU3ALHIO

[IK-2.1: 3naet metons! pa3paboTku 3P PEeKTUBHBIX ANTOPUTMOB PELICHUS] HAyYHO-CCIEI0BATENbCKUX 3a1a4

[IK-2.2: YMmeeTr ucnonb30BaTh aNrOpUTMbI PEUICHHS MCCIEI0BATEIbCKUX 3a]a4 C HCIOJIb30BAHUEM COBPEMEHHBIX SI3bIKOB
MIPOrpaMMHUPOBAHUS

[1K-2.3: Bnaneer HaBBIKaMH1 pa3pabOTKH CTPATETHH M METOOJIOTHH NCCIEIOBAaHNSA H3STHH MUKPO- 1 HAHOJIEKTPOHUKA

IIK-3: CrnocobeH nenatb Hay4HO-OOOCHOBAaHHBIC BBIBOABI 10 pe3yJbTaTaM TEOPETHYECKHMX U OKCIEPUMEHTaIbHBIX
WCCTIENIOBaHMH, JaBaTh PEKOMEHJAIMH II0 COBEPIICHCTBOBAHMIO YCTPOHCTB M CHCTEM, TOTOBHUTH HaydHBIC ITyOIMKAlUH U
3asBKH Ha N300peTeHHS

TIK-3.1: 3naer MNPUHOUIIBI IIPOBCACHUA aHAJIN3a ITOJITHOLCHHOCTU 1 3(1)(1)GKTI/IBHOCTI/I OKCIICPUMCHTAJIbHBIX I/ICCHC}IOBaHHﬁ

TIK-3.2: YMmeer NOATOTAaBJIMBATL HAYUHBIC Hy6.]'II/IKaL[I/II/I Ha OCHOBE pE3yJIbTaTOB HCCIIeA0BaHUI

IIK-3.3: BnageeT HaBBIKaMU MOATOTOBKHU 3asBOK HA H300pETEHUS

VK-1: Croco0eH OCyIIeCTBIATh KPUTHYSCKHH aHAIM3 TIPOOJEMHBIX CHTyalldii Ha OCHOBE CHCTEMHOTO MOIXOJa,
BBIPa0ATHIBaTh CTPATETHIO NCHCTBHIH

VK-1.1: Ananms3upyeT mNpoOJIEMHYIO0 CHTyallMI0 KaK CHCTEMY, BBLABISS €€ COCTABIAIONIME W CBS3H MEXIy HHMH,
OCYIIECTBJISIET MOMCK BAPUAHTOB PEIICHUHN U IyTeH JalbHEUIIETr0 UCCIeI0BaHUS

VK-1.2: AHanusupyer HayYHO-TCXHHYECKYIO NPOOJEMy, BBIABISIET W (OPMYyITHpPYeT HaydyHbIC 3aJadd, CTaBUT LEIH H
BEIOMPAET METOBI HCCIIEIIOBAHHS

YK-6: CnocobeH ompeaensiTh M  PEaU30BBIBATH  MPHOPUTETHI  COOCTBEHHOM  JEATENHOCTH W CIIOCOOBI  ee
COBEPIIICHCTBOBAHMS Ha OCHOBE CAMOOIICHKH

VK-6.1: OnpepenseT W peanu3yeT NPHOPUTETHI COOCTBEHHOW NEATEIBHOCTH M CHOCOOBI €€ COBCPIICHCTBOBAHUS Ha
OCHOBaHHH OIICHKH U [1eJIECO00Pa3HOTO MCIIOIb30BAHUS COOCTBEHHBIX PECYPCOB

6. CTPYKTYPA U COAEPKAHUE ITPAKTUKHA

HNnankarops!
JOCTHKEHHUSI Jlutepatypa
KOMIIEeTEeH Mt

HaumeHnoBaHue pa3iesioB U TEM

Cemectp

Kon
3aHATUSA
Buj
3aHATUSA
Yacos

Paznea 1. Pazgea 1. [loaroroBureibHbli 3TaN (cemectp 1)

—_
Ju—

KPKK | Onpenenenue 1enu 1 3a1a4 MpaKkTHKH, BblIada HHIHBHUIYAIEHOTO 1 8 | VK-1.1 YK-1.2 JI1.1 J11.2

3amaHust, HHPOPMHUPOBAHHE O MECTE MPOXOXKACHHUS TPAKTHKH YK-6.1 OIIK- J1.3J12.1
1.1 OIIK-1.2 J12.2J13.1

OIIK-1.3 OIIK
-2.1 OIIK-2.2
OIIK-2.3 OIIK
-3.1 OIIK-3.2
OIIK-3.3 OIIK
-4.1 OIIK-4.2
OIIK-4.3 TIK-
1.1 TIK-1.2 TIK
-1.3 TIK-2.1
TIK-2.2 TIK-2.3
TIK-3.1 TIK-3.2
MK-3.3




1.2

Cp

WHcTpykTax Mo TeXHUKE 0e30I1acHOCTH, HH(GOPMHUPOBaHUE O
pacropsiike AHs, BUAaX paboT U X 00bEMax M T.A.

VYK-1.1 VK-1.2
VK-6.1 OIIK-
1.1 OIIK-1.2
OIIK-1.3 OIIK
-2.1 OIIK-2.2
OIIK-2.3 OIIK
-3.1 OIIK-3.2
OIIK-3.3 OIIK
-4.1 OIIK-4.2
OIIK-4.3 TIK-
1.1 TIK-1.2 TIK
-1.3 TIK-2.1
IK-2.2 TIK-2.3
TIK-3.1 TIK-3.2
MK-3.3

JI1.1 JI11.2
J1.3J12.1
JI2.2 J13.1

Paznen 2. Paznen 2. OcHoBHOI1 3Tan (cemectp 1)

2.1

Cp

[TnanupoBanue y4eOHON MPAKTHKH.
O3HaKOMJICHHE C TEMAaTHKOH paboT B
JTaHHOH c(epe B paMKax
MIOCTaBJIEHHBIX PYKOBOAUTENEM 3aa4

72

VK-1.1 VK-1.2
YK-6.1 OINK-
1.1 OIIK-1.2
OIIK-1.3 OIIK
-2.1 OIIK-2.2
OIIK-2.3 OIIK
-3.1 OIIK-3.2
OIIK-3.3 OIIK
-4.1 OTIK-4.2
OIIK-4.3 TIK-
1.1 TIK-1.2 TIK
-1.31IK-2.1
IK-2.2 TIK-2.3
I1K-3.1 [IK-3.2
IK-3.3

JI1.1 JI1.2
JI1.3J12.1
J12.2J13.1

2.2

Cp

BEI160p TEMBI HCCIIeTOBAHNS, aHATN3
JUTEpaTypsl B paMKax IIOCTaBICHHBIX
PYKOBOIUTENEM 33134

72

VK-1.1 VK-1.2
VK-6.1 OIIK-
1.1 OIIK-1.2
OIIK-1.3 OIIK
-2.1 OIIK-2.2
OIIK-2.3 OIIK
-3.1 OIIK-3.2
OIIK-3.3 OIIK
-4.1 OIIK-4.2
OIIK-4.3 TIK-
1.1 TIK-1.2 TIK
-1.3 TIK-2.1
MK-2.2 TIK-2.3
TIK-3.1 TIK-3.2
IK-3.3

JI1.1 JI1.2
J1.3J12.1
J12.2 J13.1

23

Cp

AHanu3 IuTepaTypbl B JaHHOU cdepe
B paMKax ITOCTaBJICHHBIX
PYKOBOAUTEIIEM 3a1ad

92

VYK-1.1 VK-1.2
VK-6.1 OIIK-
1.1 OIIK-1.2
OIIK-1.3 OIIK
-2.1 OIIK-2.2
OIIK-2.3 OIIK
-3.1 OIIK-3.2
OIIK-3.3 OIIK
-4.1 OIIK-4.2
OIIK-4.3 TIK-
1.1 TIK-1.2 TIK
-1.3 [IK-2.1
IK-2.2 TIK-2.3
IK-3.1 TIK-3.2
IK-3.3

JI1.1 J11.2
J1.3J12.1
JI2.2 JI3.1

Paznen 3. Paznen 3. 3aBepmarommii 3tan (cemectp 1)




3.1

KPKK

3amuTa oTYeTa IO MPaKTUKE

VYK-1.1 VK-1.2
VK-6.1 OIIK-
1.1 OIIK-1.2
OIIK-1.3 OIIK
-2.1 OIIK-2.2
OIIK-2.3 OIIK
-3.1 OIIK-3.2
OIIK-3.3 OIIK
-4.1 OIIK-4.2
OIIK-4.3 TIK-
1.1 TIK-1.2 TIK
-1.3 TIK-2.1
IK-2.2 TIK-2.3
TIK-3.1 TIK-3.2
MK-3.3

JI1.1 JI11.2
J1.3J12.1
JI2.2 J13.1

3.2

Cp

CucreMaTtH3anys MaTepruaoB 110 PaKTUKE, COCTABICHUE U
odopmieHre 0TIETA IO PAKTHKE B COOTBETCTBUU C
MIPEIbIABISIEMBIME TPEOOBAHHUSIMU; TIOATOTOBKA JOKJIAIa U
MIPE3EHTALMHU 10 PE3YJIbTAaTaM IIPOXOKACHUS TPAKTUKH.

30

VK-1.1 VK-1.2
YK-6.1 OIIK-
1.1 OIIK-1.2
OIIK-1.3 OIIK
-2.1 OIIK-2.2
OIIK-2.3 OIIK
-3.1 OIIK-3.2
OIIK-3.3 OIIK
-4.1 OTIK-4.2
OIIK-4.3 TIK-
1.1 TIK-1.2 TIK
-1.31TIK-2.1
IK-2.2 TIK-2.3
I1K-3.1 [IK-3.2
IK-3.3

JI1.1 JI1.2
J1.3J12.1
J12.2J13.1

Paznen 4. Pazgea 1. [lloaroroBureibHbIM 3TAN (cCeMecTp 2)

4.1

Cp

HHCTpyKTaX IO TEXHUKE 0€30T1aCHOCTH, HUHPOPMUPOBAHHE O
pacmopsiake qHs, BUAax paboT U ux o0bEMax u T.1.

VK-1.1 VK-1.2
VK-6.1 OIIK-
1.1 OIIK-1.2
OIIK-1.3 OIIK
-2.1 OIIK-2.2
OIIK-2.3 OIIK
-3.1 OIIK-3.2
OIIK-3.3 OIIK
-4.1 OIIK-4.2
OIIK-4.3 TIK-
1.1 TIK-1.2 TIK
-1.3 TIK-2.1
MK-2.2 TIK-2.3
TIK-3.1 TIK-3.2
IK-3.3

JI1.1 JI1.2
J1.3J12.1
J12.2 J13.1

4.2

KPKK

Omnpeznenenue eIy U 3a/1a4 MPAKTUKH, BbIJaua HHIUBUYaJIbHOTO
3aaHus, THOOPMHUPOBAHUE O MECTE MPOXOXKICHHS MPAKTHKH

VYK-1.1 VK-1.2
VK-6.1 OIIK-
1.1 OIIK-1.2
OIIK-1.3 OIIK
-2.1 OIIK-2.2
OIIK-2.3 OIIK
-3.1 OIIK-3.2
OIIK-3.3 OIIK
-4.1 OIIK-4.2
OIIK-4.3 TIK-
1.1 TIK-1.2 TIK
-1.3 [IK-2.1
IK-2.2 TIK-2.3
IK-3.1 TIK-3.2
IK-3.3

JI1.1 J11.2
J1.3J12.1
JI2.2 JI3.1

Paznen 5. Paznen 2. OcHoBHOI1 3Tan (cemectp 2)




5.1

Cp

[IpoBeneHue HEOOXOAUMBIX
TEOPETHYCCKUX /U
OKCIICPUMCHTAJIbHBIX I/ICCJ'IC}IOBaHI/Iﬁ
B paMKaXx IMOCTaBJICHHBIX
PYKOBOJIHUTEIEM 33134
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VYK-1.1 VK-1.2
VK-6.1 OIIK-
1.1 OIIK-1.2
OIIK-1.3 OIIK
-2.1 OIIK-2.2
OIIK-2.3 OIIK
-3.1 OIIK-3.2
OIIK-3.3 OIIK
-4.1 OIIK-4.2
OIIK-4.3 TIK-
1.1 TIK-1.2 TIK
-1.3 TIK-2.1
IK-2.2 TIK-2.3
TIK-3.1 TIK-3.2
MK-3.3

JI1.1 JI11.2
J1.3J12.1
JI2.2 J13.1

Paznen 6. Paznen 3. 3aBepmarommii 3tan (cemectp 2)

6.1

KPKK

3an_{nTa 0TYECTa I10 MPAKTUKE

VK-1.1 VK-1.2
YK-6.1 OINK-
1.1 OIIK-1.2
OIIK-1.3 OIIK
-2.1 OIIK-2.2
OIIK-2.3 OIIK
-3.1 OIIK-3.2
OIIK-3.3 OIIK
-4.1 OTIK-4.2
OIIK-4.3 TIK-
1.1 TIK-1.2 TIK
-1.31IK-2.1
IK-2.2 TIK-2.3
I1K-3.1 [IK-3.2
IK-3.3

JI1.1 JI1.2
JI1.3J12.1
J12.2J13.1

6.2

Cp

CucreMaTH3ays MaTepHaoB 110 MPAaKTUKE, COCTaBJICHHUE U
odopmieHre 0TIETA IO MPAKTHKE B COOTBETCTBUU C
[IPeIbIBISIEMbIMHI TPEOOBAaHUSIMU; TIOATOTOBKA JJOKJIa1a U
MIPE3EHTALIUH TI0 Pe3yJIbTaTaM MPOXOKACHUS TPAKTHKH.

30

VK-1.1 VK-1.2
VK-6.1 OIIK-
1.1 OIIK-1.2
OIIK-1.3 OIIK
-2.1 OIIK-2.2
OIIK-2.3 OIIK
-3.1 OIIK-3.2
OIIK-3.3 OIIK
-4.1 OIIK-4.2
OIIK-4.3 TIK-
1.1 TIK-1.2 TIK
-1.3 TIK-2.1
MK-2.2 TIK-2.3
TIK-3.1 TIK-3.2
IK-3.3

JI1.1 JI1.2
J1.3J12.1
J12.2 J13.1

Paznen 7. Pasnea 1. [loaroroButenbHblii 3Tan (cemectp 3)

7.1

KPKK

OnpeneneHI/Ie LCIN U 3a/1a4 IPAKTUKH, BblAa4a NTHAUBUAYAJIBHOTO
3alaHuAd, I/IH(I)OpMI/IpOBaHI/Ie 0 MCCTE MPOXOXKACHUS MMPAKTUKHU

VYK-1.1 VK-1.2
VK-6.1 OIIK-
1.1 OIIK-1.2
OIIK-1.3 OIIK
-2.1 OIIK-2.2
OIIK-2.3 OIIK
-3.1 OIIK-3.2
OIIK-3.3 OIIK
-4.1 OIIK-4.2
OIIK-4.3 TIK-
1.1 TIK-1.2 TIK
-1.3 TIK-2.1
IK-2.2 TIK-2.3
TIK-3.1 TIK-3.2
MK-3.3

JI1.1 JI11.2
JI1.3J12.1
JI2.2 J13.1




7.2

Cp

WHcTpykTax Mo TeXHUKE 0e30I1acHOCTH, HH(GOPMHUPOBaHUE O

pacriopsiike IHs, BUAaxX paboT U uX 00bEMax u T.1I.

VYK-1.1 VK-1.2
VK-6.1 OIIK-
1.1 OIIK-1.2
OIIK-1.3 OIIK
-2.1 OIIK-2.2
OIIK-2.3 OIIK
-3.1 OIIK-3.2
OIIK-3.3 OIIK
-4.1 OIIK-4.2
OIIK-4.3 TIK-
1.1 TIK-1.2 TIK
-1.3 TIK-2.1
IK-2.2 TIK-2.3
TIK-3.1 TIK-3.2
MK-3.3

JI1.1 JI11.2
J1.3J12.1
JI2.2 J13.1

Paznen 8. Paznen 2. OcHoBHOI1 3Tan (cemectp 3)

8.1

Cp

HpOBeZ[CHI/IC HCO6X0,HI/IMLIX
TCOPCTUYCCKUX W/ Wi
OKCIICPUMEHTAJIbHBIX I/ICCJ'Ie,ZIOBaHI/Iﬁ
B paMKax IOCTaBJICHHBIX
PYKOBOAUTECIICM 3a1a4
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VK-1.1 VK-1.2
YK-6.1 OINK-
1.1 OIIK-1.2
OIIK-1.3 OIIK
-2.1 OIIK-2.2
OIIK-2.3 OIIK
-3.1 OIIK-3.2
OIIK-3.3 OIIK
-4.1 OTIK-4.2
OIIK-4.3 TIK-
1.1 TIK-1.2 TIK
-1.31IK-2.1
IK-2.2 TIK-2.3
I1K-3.1 [IK-3.2
IK-3.3

JI1.1 JI1.2
JI1.3J12.1
J12.2J13.1

8.2

Cp

Hanucanue Hay4HBIX CTaTel, ydacTue
B HAyYHO-IIPAKTHIECKUX
KOH(EPEeHIUAX

60

VK-1.1 VK-1.2
VK-6.1 OIIK-
1.1 OIIK-1.2
OIIK-1.3 OIIK
-2.1 OIIK-2.2
OIIK-2.3 OIIK
-3.1 OIIK-3.2
OIIK-3.3 OIIK
-4.1 OIIK-4.2
OIIK-4.3 TIK-
1.1 TIK-1.2 TIK
-1.3 TIK-2.1
MK-2.2 TIK-2.3
TIK-3.1 TIK-3.2
IK-3.3

JI1.1 JI1.2
J1.3J12.1
J12.2 J13.1

Paznen 9. Paznen 3. 3aBepuaronuii atan (cemectp 3)

9.1

KPKK

3amuTa oTYeTa 1o MPaKTUKe

VYK-1.1 VK-1.2
VK-6.1 OIIK-
1.1 OIIK-1.2
OIIK-1.3 OIIK
-2.1 OIIK-2.2
OIIK-2.3 OIIK
-3.1 OIIK-3.2
OIIK-3.3 OIIK
-4.1 OIIK-4.2
OIIK-4.3 TIK-
1.1 TIK-1.2 TIK
-1.3 TIK-2.1
IK-2.2 TIK-2.3
TIK-3.1 TIK-3.2
MK-3.3

JI1.1 JI11.2
JI1.3J12.1
JI2.2 J13.1




9.2 Cp | Cucremarusaiiysi MaTepHaJIoB MO MTPAKTUKE, COCTABICHHUE U 3 40 | YK-1.1 VK-1.2 JIL1 J11.2

OIIK-1.3 OIIK
-2.1 OIIK-2.2
OIIK-2.3 OIIK
-3.1 OIIK-3.2
OIIK-3.3 OIIK
-4.1 OIIK-4.2
OIIK-4.3 TIK-
1.1 TIK-1.2 TIK
-1.3 TIK-2.1
IK-2.2 TIK-2.3
TIK-3.1 TIK-3.2
IK-3.3

MIPE3CHTAIUU 110 PE3YyJIbTaTaM IIPOXOKACHUA MTPAKTHUKHA.

7. ®OHJI OLIEHOYHBIX CPEJCTB U BAPUAHTHI UHIUBULY AJTbHbBIX 3A JAHU

7.1. KoHTpoJIbHBIC BONIPOCHI 1151 IPOBEICHHS NPOMEKYTOYHOH aTTecTaluu 00y4aloIuXxcs 10 NPAKTHKe

1. ChopmynupyiiTe 1IenH U 332491 MTPONU3BOJICTBEHHON TpakTuku HIP.

2. VYKa)XuTe OCHOBHBIE PE3YJbTaThl IPAKTUKY.

3. Buapl MaTeMaTHYECKUX MOJIEIEH.

4. CTpyKTypa ¥ KOMIIOHEHTBI MOJICITH O0BEKTA.

. MaiiTe onpeneneHue MaTeMaTHYECKOMY MOJIEIUPOBAHUIO.

. Knaccugukanus BugoB MoAeIMpOBaHusl.

. [ToHsTHE NICHTU(DHUKAIIMN TEXHHYECKOTO O0BEKTA.

. [oHsATHE aIEKBATHOCTH MOJIEITH.

. JaiiTe onpeseneHue CriiaKMBaHUIO JaHHBIX SKCIIEPUMEHTA.

10. HaiiTe onpeneneHue HHTEPIOIALUHN U SKCTPANIOISILIMU JaHHBIX SKCTIEPUMEHTA.

11. Yto Takoe perpecCHOHHBIN aHau3, 00JIaCTh €ro MPHUMCHEHMS.

12. Kak MOXHO 3aIIUTATh OOBEKTHI MATEHTHOH COOCTBEHHOCTH M PE3YJIbTATOB HCCIICOBAHMIA?

13. JlaiiTe ompeaeneHe YyBCTBUTEIBHOCTH U pa3pellaomeil CHoCOOHOCTH

npeoOpaszoBaTessl.

14. Uto Ha3pIBaeTCs TApUPOBOYHOM KpUBOH naTdnKa’?

15. Ilepeuncante OCHOBHBIE [TOKa3aTeNIM Ka4ecTBa MEPEXO0IHOTO Mpolecca

JIaTYHKA.

16. JIy1s1 9ero NpUMEHSFOTCS yCTPOUCTBA HU(BPOBOI MHIUKAIIH?

17. Yto Takoe mudppoaHaIoroBbie Mpeodpa3oBaTeNId U aHAIOTO-TIU(POBEIE

npeobpas3oBarenu?

18. B ueM 3akmoyaercs npoueaypa KBaHTOBaHUA?

19. Uro Takoe rapMOHHUYECKHE U UMITYJIBCHBIC YCUITUTETH?

20. Yo Takoe MUKPOKOHTpoIiep?

21. Yto Takoe ckomb3sIiee cpeanee?

22. ]Iy 4ero Hy>KHa rajlbBaHUYECKas pa3Bs3Ka U KaK OHa peanusyercs?

23. Yrto mpeacTaBisioT CO00H yaapHoe, CTYIeHYaToe, JINHEHHOE U TApMOHUIECKOE BXOJHBIC BO3JACHCTBHS?
24. B yem 3aKirodaeTcs MpoIecc aBTOMaTH3MPOBAHHOTO KOMITBIOTEPHOTO MPOSKTUPOBAHUS M KaKasi IPOSKTHAS
JIOKyMEHTAIMs pa3pabaThIBaeTCsl B pe3ybTaTe MPOBEACHUS aBTOMAaTH3UPOBAHHOT'O KOMITBIOTEPHOTO MPOEKTUPOBAHUS?

O 00 3 O\ W

7.2. BapuaHThl 3a1aHUI HA NPAKTUKY

Tema popmynupyercs pyKOBOIUTENEM HPAKTHKH.

ITpumepHas TemMaTUKa MHIUBU Y aIbHBIX 3aJaHUM:

1. UccnenoBanue u pa3paboTka CUCTEMbI U3MEPEHUS KOHI[CHTPAIIMHU TSHKENIBIX METAIIOB B CTOYHBIX BOJAAX HPEIIPHUSITHIH.
2. Pa3paboTKa 311eKTpOHHOT0 YCTPOHCTBA KOHTPOJISL YTEUKH I'a3a U3 OBITOBBIX I'a30BBIX IIPHOOPOB.

3. Pa3paboTKa 3JIEKTPOHHOTO YCTPOMCTBA M3MEPEHHS yTeUeK MPUPOJHOTO Ta3a U3 MarkCTPABHEIX TPyOOIIPOBOIOB.

4. Pa3paboTaTh 31eKTPOHHOE yCTPOHCTBO U3MEPEHNS KOHIICHTPAlU OKCHAA YTIIEPOAa B BEIXJIONE aBTOMOOMIEHOTO
TpaHCIIOpTA.

5. MccnenoBaHne ONTUKO-aKKyCTHUECKOTO METOIa aHANIN3a ra3a U pa3paboTKa CTPYKTypPHOH CXeMBI JEKTPOHHOTO
ra30aHajIn3aTopa Ha €ro OCHOBE.

6. Pa3paboTath 3/1€KTPOHHYIO CHCTEMY KOHTPOJS COCTOSHUS MIAXTHOTO HOABEMHOTO KaHATa.

7. Pa3paboTaTh 31E€KTPOHHYIO CHCTEMY KOHTPOJIS AaBIEHH B IIHHAX TPy30BOTO aBTOMOOHIIS.

8. Pa3paboTaTh 3MEKTPOHHYIO CHCTEMY KOHTPOJISI pab04ero COCTOSHHS BEHTHIISATOPA IJIABHOTO IPOBETPUBAHUS YTOIBHOH
IIaXTHI.

odopMmIleHHE OTYETA 10 TIPAKTUKE B COOTBETCTBHH C VK-6.1 OIIK- J1.3J12.1
NpeIbABIAEMBIMHA TPEOOBAHUAMU; MOATOTOBKA JIOKIaIa 1 1.1 OIK-1.2 J12.2 J13.1

9. Pa3paboTath 3/I€KTPOHHYIO CHCTEMY HOPMAIIU3allUH HANIPSDKEHUS TUTAHUS CETH IIEPEMEHHOT0 TOKA U KOMIBIOTEPHOI U

OPI'TEXHUKH.
10. Pa3paboTath 3J€KTpOHHOE YCTPONCTBO Mepeiadd BHICOCUTHANIA Ha OOJIBIOE PACCTOSIHHAE B YCIIOBHSIX CHITBHBIX
pagronoMex.

11. Pa3paboTath 21€KTPOHHOE YCTPOHCTBO KOHTPOJISI U PErYJIMPOBKY OCBEILEHHS ay TUTOPUH B YCIOBUAX YUEOHBIX
3aBE/ICHUN.

12. Pa3paboTath 31IEKTPOHHOE YCTPOHCTBO TECTUPOBAHUS AIIEKTPOJIUTHUECKAX KOHACHCATOPOB.

13. Pa3paboTath 31EKTPOHHOE YCTPOICTBO KOHTPOJIS M CTAOMIIN3aMU TeMIIepaTypsl ropsdel BOABI B HATPEBAaTEIbHOM Oake




MHOTOKBAPTUPHBIX JKUIIBIX JIOMOB.
14. OGocHOBaHUE CTPYKTYPHOI CXEMBI AIEKTPOHHOM CHCTEMBI KOHTPOJISL COCTOSHHS IIAXTHOTO TOIBEMHOT0O KaHaTa.
Pe3ynbTarhl BHIMOIHEHHS HHINBUIYATBHOTO 3aIaHHSI JOJDKHBI COCPIKATh HCUEPITBIBAIOIILY IO HHPOPMAIIUIO O
BBITIOJIHEHHBIX MCCIIEIOBAHUSIX U MPEICTABICHBI B OTYETE 10 MPAKTUKE OTASIBHBIM MOAPA3IeIOM OCHOBHOM YaCTH OTYETa.

7.3. Kputepuu onleHHBaHUA

OOyuaronuiicst BEIIOTHSACT OTUET O MPAKTHKE B CPOK, YCTAHOBICHHBIH IPHKA30M PEKTOPA B COOTBETCTBUH C
YTBEP>KACHHBIM KaJICHIAPHBIM IIJIAHOM.

IMTPAKTHKA (3AYET)

ITo pe3ynpTaTaM 3aIIUTEI OTYETA IO MIPAKTHKE 00YUArOMIEMYCs BEICTABIISIOTCS CIEAYIONIHE OIICHKH:

«3auTeHo» — 3alaHKe Ha NIPAKTHKY BBINOIHEHO; COAEpKaHIe U ohopMIIeHHEe 0TYETa IO pe3yIbTaTaM HPOXOXKICHU
MPaKTUKU COOTBETCTBYIOT MPEIbABISIEMBIM TPEOOBAHHSIM;

XapaKTepUCTHKA IPAKTUKAHTA TIOJIOKUTEIBHAS; TIPH 3aIUTE 0TYeTa 00YJaIOMUiics 1eMOHCTPUPYET JOCTaTOUHYIO
TEOPETUUECKYIO ITOATOTOBKY;

«He 3aureHo» — oOyuaronuiics He MPeAOCTaBUI OTYET MO Pe3yIbTaTaM MPOX0XKICHUS IPAKTUKU UK OTYET HEMONHBIH, C
CYLICCTBEHHBIMH 3aMEYaHUSIMM 110 U3JI0)KEHHOMY

MaTepHaiy; 3aJJaHne Ha IPAaKTHKy He BRIIOIHEHO JIMO0 MMEIOTCS CYIIeCTBEHHBIC 3aMEYaHN; IPH 3aIlIUTe OTYCTA BEIBIICHBI
3HAYUTENIbHBIE IPOOEITBI B yCBOCHUH OCHOBHOTO

IpOrpaMMHOTO MaTepuala U HeyMeHHe N0JIb30BaThCs TEOPETUUECKUMU 3HAaHUAMH Ha MpaKTUKe, 00ydaroIuiics He BlajeeT
HEO0OXOINMBIMHU TEOPETHIECKUMH 3HAHUSIMU, Ha

BOIIPOCHI yJIOBJIETBOPUTEIbHBIX OTBETOB HE JAET.

[TPAKTHUKA (JU®DPEPEHIIUPOBAHHBIMI 3AYET)

ITo pe3ymnpTaTaM 3aIIUTHI OTYETA ITO MIPAKTHKE 00yUJarOMIeMycs BEICTABIIIOTCS CIEAYIONIHE OICHKH:

«OTIaHOY — 3a/IaHNe Ha IPAKTHKY BBEIIOTHEHO 0€3 3aMeuaHuil; cofepikanne u oopMIIeHHE 0TYETa 10 pe3yIbTaTaM
MPOXO0XKJEHUS MIPAKTUKU MTOJHOCTHIO COOTBETCTBYIOT MPEIBABISIEMBIM TPEOOBAHHUSIM; XapaKTepPUCTHKA MPAKTUKAHTA
MOJOKUTENbHAsA; OTBETBI HA BOIPOCHI 110 IIPOrpaMMe MPAKTUKH MOJHBIE U TOYHbIE, IIPH 3alllUTe OTYeTa 00ydaromuiics
JIEMOHCTPHUPYET OTIMUYHYIO TEOPETUUECKYIO IIOATOTOBKY;

«XopoIIo» — 3aJjaHie Ha IPaKTUKY BBITIOJIHEHO ¢ He3HAYUTEIbHBIMU 3aMEUaHHSIMH; BBIIOTHEHBI OCHOBHBIC TPEOOBAHUS K
HPOXOXKICHUIO IPAKTHKH P HAJWYNH HECYILECTBEHHBIX 3aMEUaHUM 110 COZIep)KaHuIo U (hopMe oTuéTa Mo pe3yIbTaTtaM
IIPOXOKIECHUS IPAKTUKU; XapaKTEPUCTUKA IIPAKTHKAHTA [TOJIOKUTENIbHAS; B OTBETAX Ha BOIPOCHI 110 IIPOrpaMMe IPaKTUKH
oOydJarormuiics T0MycKaeT HeTOYHOCTH, HO B IIEJIOM OTBEYAET YBEPEHHO M UMEET TBEP/IbIC 3HAHUS, IEMOHCTPUPYET
XOPOLIYIO TEOPETUYECKYIO IOATOTOBKY;

«Y IOBJICTBOPUTEIBHOY — 33JJAHUE HA IIPAKTHKY BBIIIOJIHEHO C 3aMEYaHMAMH; MMEIOTCS 3aMEYaHus 110 IOJIHOTE U3JI0KECHUSA U
oopmIIeHNIO MaTepraa B OTIETE 110 Pe3yJIbTaTaM IIPOXOKACHHS IIPAKTHUKH; XapaKTePUCTHKA ITPaKTHKAHTa
MOJIOKUTENbHAS; TIPH OTBETaX Ha BOIPOCHI 00YyJAIOIIUICS JOITyCKaeT OMUOKHM, JEMOHCTPUPYET CIa0YI0 TCOPETHIECKYIO
HOJTrOTOBKY;

«HeynoBnerBopuTensHO» — 3alaHNE HA IIPAKTHKY HE BHIMIOIHEHO JIO0 NMEIOTCS CYIIECTBEHHBIE 3aMeUaHHtsl; 00ydaromuiics
HE NPENOCTaBUII OTYET [0 Pe3yIbTaTaM MPOXOXKACHHS IPAKTUKY UM OTUET HEMOJIHBIH, C CYIIIECTBEHHBIMU 3aMEYaHUsIMU 110
U3JI0’)KEHHOMY MaTepHaly; IIPU 3alUTe OTYETa BBISBICHBI 3HAUUTENIbHBIE IPOOEIH B yCBOGHHH OCHOBHOTO MPOrPaMMHOTO
MaTepuala U HEyMEHUE MO0Ib30BaThCs TEOPETUUECKUMH 3HAHUSMU Ha TIPAKTUKE, 00y4arolUics He BlIaJeeT He0OXOIUMBIMH
TEOPETUUECKUMH 3HaHUSIMM, Ha BOIIPOCHI yIOBJIETBOPUTEIBHBIX OTBETOB HE JAET.

8. YYHEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHHUE ITPOXOXXIAEHUS TPAKTUKHA

8.1. Pexomenayemas JiuTeparypa

JI1.1 |bepecrtoBa, C. A., Muctopa, H. E., MuTtiomos, E. A., Pouiesoii, T. A. MaremaTinueckoe MOJEIMPOBAHUE B
HWH)XeHepuu [DIeKTpoHHbIH pecypc]:yueOHuk. - ExatepunOypr: M3natenscTBo Ypanbckoro yuusepcureta, 2018. -
244 c. — Pexxum noctyna: https://www.iprbookshop.ru/106406.html

JI1.2 |Wlewun, A. b., JIazapeBa, H. M. MeTo1pI TpOEKTHPOBaHUS AIIEKTPOHHBIX YCTPOICTB [ DNEKTpOHHBIN pecypc]:. -
Mocksa: Undpa-Nmxernepus, 2013. - 456 c¢. — Pexxum nocryma: https://www.iprbookshop.ru/13540.html

JI1.3 | Kys3uenos /[I. H. CoBpeMeHHBIE MUKPOKOHTPOJUIEPHI B CHCTEMAaX U3MEPEHNUS, yIIPaBIeHHs, 00pabOTKH U
otoOpaxkeHus: HHGoOpMaIK [ DIEeKTPOHHBIN pecypc] [DneKkTpoHHBIN pecypc]:yuebHoe mocodue 1y 00yyaromuxcs
00pa3zoBaTeIbHBIX YUPSKICHUN BBICIIEro nmpodeccroHansHoro oopasosanus. - JJonenk: JJOHHTY, 2020. - 1 daiin
— Pexxum nmocryma: http://ed.donntu.ru/books/24/cd10868.pdf

JI2.1 |Boukosa, T. B. OCHOBBI IPOEKTHPOBAHUS KOMIIOHEHTOB aBTOMAaTU3HPOBAHHBIX CUCTEM [ DIEKTPOHHBIN
pecypc]:yue6Hoe nmocobue. - OpeHOypr: OpenOyprckuii rocyaapcTBenHblit yausepeureT, 95C ACB, 2016. - 226 c.
— Pexxum nmoctyma: https://www.iprbookshop.ru/69921.html

JI2.2 | Bbonmaps, O. I'., bpexnesa, E. O. [IpoekTnpoBaHue 3JICKTPOHHBIX U3MEPUTEIBHBIX IPUOOPOB [ DICKTPOHHBII
pecypc]:yuebHoe iocobue. - Mocksa, Bonorna: Mabpa-Umkenepus, 2023. - 240 c. — Pexxum nocrtyma:
https://www.iprbookshop.ru/133375 . html

JI3.1 |Kocapes H. II., Ky3nenos JI. H., XnamoB M. I'. MeToandeckre ykazaHusI K TPOXOXKICHUIO YIeOHON PaKTUKHU:
Hay4YHO-HCCIIIOBaTEIbCKas paboTa (TMOTy4YeHHE IIEPBUYHBIX HABBIKOB HAYYHO-MCCIIEIOBATEILCKOI PabOThI)
[DnexTpoHHBIHN pecype] [DASKTPOHHBIH pecypc]: st 00ydaromuxcs HarmpasiieHus moarotosku 11.04.04
"ONeKTpOHNKA U HaHOANIEKTpoHHUKA" Bcex (opm oOydenus. - Jorernx: TOYBIIO "JJOHHTVY", 2021. - 1 ¢aitn —
Pexxum goctyna: http://ed.donntu.ru/books/23/m8815.pdf

8.3. JIunieH3M0HHOE U CBOOOIHO PaCIPOCTPaHsieMoe MPOrpaMMHOe ofecrnedeHne, B TOM YHCJIe 0Te4eCTBEHHOT 0
TMPOU3BOJCTBA




83.1

OpenOffice 2.0.3 — obmectBennas muensust MPL 2.0, Grubloaderfor ALT Linux - aunen3us GNU LGPL v3,
MozillaFirefox - muuen3usMPL2.0, Moodle (ModularObject-OrientedDynamicLearningEnvironment) - uieH3ust
GNU GPL

8.4. IlepeueHpb npodeccHOHATBHBIX 623 JaHHBIX H HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM

8.4.1

SBC JIOHHTY

8.4.2

9BC IPR SMART

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME ITPOXOX/JIEHUSA ITPAKTUKHU

9.1.

MarepuansHo-TexHHIecKoe obecrieuerne @PI'BOY BO "HorHTY":

9.1.1.

Aynutopus 8.811 - JlJabopaTopusi MEKpOIIPOLIECCOPHON TEXHUKHU, UCTIOTIb3yeMast ISl TPOBEACHUS 3aHATHIA
JIEKIIMOHHOTO THUMA : MyJIbTHMEIMHHBIA IPOEKTOP; SKPaH MPOEKIMOHHBIN ; HOYTOYK; KOMIIBIOTED; CTOJIBI
ayAUTOPHBIE, CTYJIbS AyJUTOPHBIE, TOCKA Ay ANTOpHAS

9.1.2.

Aynutopus 8.602 - Jlaboparopuss HUY ans npoBeieHNs TaOOPaTOPHBIX M MPAKTUYCCKUX 3aHITHH, KypCOBOTO
MIPOEKTHPOBAHUS (BBIITOIHEHUSI KyPCOBBIX paboT), IPYIITOBBIX U HHIMBHUYaTbHBIX KOHCYIbTAINH, TEKYIIETO
KOHTPOJIS U IPOMEXKYTOUHOI! aTTeCTalluy | HCTOYHUK ITOCTOSIHHOTO ToKa - b5-46, B5-44; BonsT™etp - B7-16;
MarasuH COMpOoTUBNIEeHU# - P327; reHepatop - '6-28; ocrimtorpader - C1-93, C1-73; mynsTuMeTpsl - BM857, RD-
700; ycrpoiictBo st maiiku SMD MOHTaKa; 3IeKTPO3aIlUTHEIA JIEMEHT; KOMIIBIOTEpHI - Pentium-4-2,67 [T,
Intel Dual Core 2,6 I'Tu, Celeron-2,4 T, AMD-1,2 I'T'; cTONBI ayANTOPHBIE, CTYJIbSI Ay AUTOPHEIE
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Pabouas nmporpamma npakruku: «Hay4dHo-uccienoBaTensckas padoTay:

pa3paborana B cootBerctBrn ¢ OPI'OC BO: denepanbHbBIi TOCYIapCTBEHHBI 00pa30BaTEIbHBIM CTaHAAPT BBICIIECTO
oOpa3oBaHUs - MarmcTpaTypa Io HampasieHHI0 moarotoBku 11.04.04 DiekTpoHWKAa ¥ HAaHOMIEKTPOHHWKA (TIPHKa3
Muno6pHayku Poccun ot 22.09.2017 r. Ne 959);

COCTaBJIcHA B COOTBETCTBMHM C Y4YeOHBIM IUIAHOM II0 HampamBieHW0 mnoarotoBkud 11.04.04 DrekrpoHuKa U
HAHOZJIEKTPOHUKA, HampaBleHHOCTh (mpoduib) / crnenuanuzanus «[IpombluuienHas snekrponukay mis 2024 rona
npuéma, ouHast hopma 00ydeHHUs.

1. IEJIb U 3AJAYU ITPOXOKAEHUS TPAKTUKHN

Pa3BuTHe crocoOHOCTEHl K CaMOCTOSTENBHOMY OCYIIECTBICHHIO HAy4HO-HCCIIENA0BATEIbCKOW pabOTHI, CBSI3aHHOH C

€JIb:
H PCHICHUCM CJIOXKHBIX HpO(I)eCCI/IOHaJ'ILHLIX HaYYHO-TCXHHUYCCKUX 3aaad.

3amaum:

1.1 | - bopmupoBaHUE yMEHHI HCIIOIB30BaTh COBPEMEHHBIC TEXHOJIOTHH cOOpa

1.2 | urdopmarun, 06pabOTKH ¥ UHTEPHPETAIIUU MTOIYIEHHBIX SKCIIEPUMEHTATBHBIX U

1.3 OMIIMPUYCCKUX TAaHHBIX, BJIAACHUC COBPEMCHHBIMH METOJaMU HCCHeﬂOBaHHﬁ;

1.4 | - obecrieuenue cTaHOBIEHUS MPOHECCHOHATBLHOTO HayYHO-HCCIE0BATENECKOTO

1.5 | MpIIITeHNS, GOPMHIPOBAHKE YETKOTO IIPECTaBICHUS 00

1.6 | ocHOBHBIX HpO(l)GCCI/IOHaIILHLIX 3ajjadax, crocobax ux PCUICHHA

1.7 | - bopmMupoBaHHE TOTOBHOCTH MPOEKTHPOBATEH U PEATN30BEIBATE B

1.8 | obpa3oBaTeIbHON NPAKTHKE HOBOE COJICPKaHHUE YICOHBIX MPOTPaMM, OCYIECTBIISATH

1.9 | uHHOBAIOHHEIE 00pa30BaTEIbHBIC TEXHOJIOTHY;

1.10 | - obecrieyeHre TOTOBHOCTH K HpO(beCCI/IOHaHBHOMy CaMOCOBCPIICHCTBOBAHUIO,

1.11 | pa3BUTHIO HHHOBALIMOHHOTO MBILIIEHHUS U TBOPYECKOTO MOTEHIINANA,

1.12 | mpodeccroHaNBEHOTO MacTepCTRa;

1.13 | - camMocTosITEIEHOE (l)OpMyJ'II/IpOBaHI/Ie " pCUICHUC 3a/1a4, BOSHHKAIOMINUX B XOI€

1.14 | Hay4HO-HCCITETOBATENHCKOM U MTEIarOTHYECKON IESTENEHOCTH B TPEOYEMbIX

1.15 | yrnyOneHHBIX TpodecCHOHATLHBIX 3HAHHIA;

1.16 | - mpoBenenne 6ubmorpaduaeckoil paboTHI ¢ MPUMEHEHHEM COBPEMEHHBIX

1.17 | *HOPMALMOHHBIX TEXHOJIOTHH.

2. MECTO ITPAKTUKU B CTPYKTYPE OBPA3OBATEJIbHOU INTPOI'PAMMABbI

2.1. | IIpakTuka oTHOCHTCS K 00s3aTenbHON yacT bioka 2 IlpakTuka yueOHOro miaHa.

2.2.| CBsA3b ¢ NpeIecTBYIOIMMH JUCHUILIUHAMH (MOLYJISIMH), IPAKTUKAMU:

2.2.1. | MeTtooorust ¥ METO/Ibl HAYYHBIX UCCIIEIOBAHMI

2.2.2. | OxpaHa Tpyaa B OTpaciiu

2.2.3. | DxoHOMHYEeCKOe 00OCHOBAHHWE MHHOBAIIMOHHBIX PEIICHHUN

2.2.4. | MaTtemaTuueckoe MOJICITHPOBAHUE YCTPOUCTB M CHCTEM

2.2.5. | CneunasibHble BOIIPOCH IPOSKTUPOBAHUS M KOHCTPYHUPOBAHUS CPEICTB U3MEPEHUI

2.2.6. | IIpoeKTHO-KOHCTPYKTOPCKask MpaKTHKa

2.2.7. | Metozap! 06paboTK1 HU3MEPUTENBHOM HHPOPMALTUI

2.2.8. | MaTtematuueckue MOJAeIH HHPOPMALIHOHHBIX CUCTEM

2.2.9. | IIpoexkTpoBaHUE MUKPOIPOLIECCOPHBIX CUCTEM

2.2.10. | Hayuno-uccrienoBarenbckas paboTa (IIOIydIeHHe IEPBUIHBIX HaBBIKOB HAYYHO-UCCIIEJOBATEIBCKOM PabOTHI)

2.3. | CBs3b ¢ nociaeayomMMH JUCUUILIHHAME (MoAy/siMu), npakTukamu, [UA:

2.3.1. | IIpennunnomMHast MpaKTUKa

2.3.2. | BelmonHeHne 1 3amUTa BEITYCKHOH KBaTH(HKAIMOHHOW paboThI

3. BUJ MIPAKTUKH, POPMA U CIIOCOBb EE ITPOBE/IEHU A

3.1. Bun npakTHKH: TPOU3BOICTBEHHAS

3.2. Tun npakTHKH:

3.3. ®opma npoBeeHHs IPAKTUKHU: TUCKPETHO

3.4. Crioco6 npoBeeHus! IPAKTUKU: HET




4. OFbEM ITPAKTHUKH, CPOKH MTPOBEJAEHMUS, BUJIbl KOHTPOJISI 1 ®OPMbI OTYUETHOCTHU

4.1. Pactipenenenue 9acoB, OTBEACHHBIX Ha TIPOXOXKICHUN MIPAKTUKH, HA BUABI padOT

Cemectp
(<Kypc>.<Cemectp Ha 4(2.2)

Kypee>) Hroro

Henens

Bun 3ansruit VII PII il PII

KonraxrHas pabora 8 8 8 8
(KOHCYJIBTALIUH U
KOHTPOJIb)
KonraktHas pabora 8 8 8 8
Cam. pabota 424 424 424 424
Uroro 432 432 432 432

4.2. Cpoxu IpoBeIeHUs IPAKTUKN YCTaHABIMBAIOTCS MIPUKA30M PEKTOPa B COOTBETCTBHUHU C YTBEPIKICHHBIM
KaJICH/IapHBIM IpaHKOM.

4.3. Bunsl KOHTPOJISL: 3a4€T C OLIEHKOU 4 ceM.

JTHEBHUK IIPAKTUKH
OTYET B COPOIIIOPOBAHHOM BHJIE 110 PE3YJIbTaTaM MPOXOMKICHUS MPAKTUKH (BKIIIOYAET B TOM YHUCIIE H
pe3yJIbTaThl BHIIOJIHEHUS 3aJaHus] Ha IPAKTUKY

4.4. ®opmbl
OTYCTHOCTH:

5. INIAHUPYEMBIE PE3YJIBTATBI TPOXOXJIEHUSA ITIPAKTUKHU

OIIK-1: CnocobeH mpeACTaBIATh COBPEMEHHYIO HAy4HYI0 KapTHHY MHpPA, BBIIBIATH ECTCCTBEHHOHAYUHYIO CYITHOCTH
npobieM, ONpeaessaTh MyTH X PEIICHHS U OUEHUBAThH () (EKTUBHOCTD CIIEIaHHOTO BEIOOPA

OIIK-1.1: 3HaeT TEHOCHIMM W TEPCIEKTHBHI PA3BUTHS SIEKTPOHUKH W HAHOINIEKTPOHWKH, a Takoke CMEXHBIX oOiacTed
HAYKU U TEXHUKU

OIIK-1.2: YMeer WuCHIONB30BaTh TIEPEIOBON OTEUECTBCHHBIM W 3apyOCKHBIH OMBIT B MNpohecCHOHATBHON cdepe
JIeSITeIbBHOCTH

OIIK-1.3: Bnageet rmepefoBEIM OTEYECTBEHHBIM U 3apYOEKHBIM OIIBITOM B ITPO(ECCHOHANBHOH cepe NeaTeTbHOCTH

OIIK-2: Cnocoben INPpUMEHATL COBPEMEHHBIC MCETOAbI MCCICAOBaHHUA, MNPEACTABIATL W APryMEHTUPOBAHO 3allWIIATb
PE3yJIbTAaThI BBITIOJTHCHHOM pa6OTLI

OIIK-2.1: 3HaeT METOABI CUHTE3A U UCCIIEI0OBAHUSI MOAEIEH

OIIK-2.2: YMeeT ameKBaTHO CTAaBUTH 3aJa4Yd HCCICIOBAHUS W ONTHMH3AIMM CIIOKHBIX OOBEKTOB HA OCHOBE METOIOB
MaTeMaTHYECKOT'O MOJAEIHPOBAHUS

OIIK-2.3: Bnageer HaBbIKaMU METO0JIOTHUECKOr0 aHAIN3a HAYYHOT'O UCCIIEA0BAaHUS U €0 PE3yJIbTaTOB

OIIK-3: CrocoOeH mpHoOpeTaTs W HCHONB30BaTh HOBYIO MH()OPMAIMIO B CBOCH NPEIMETHOH 001acTH, NpeuiaraTb HOBBIC
WJIeU ¥ TTOJIXOBI K PEMICHUIO0 HHXKEHEPHBIX 3a71ad

OIIK-3.1: 3HaeT NPHUHUOUIBI MNOCTPOCHMS JIOKAIBHBIX M TJ00aJbHBIX KOMIIBIOTEPHBIX CETel, OCHOBBI HHTEPHET-
TEXHOJIOTHH, THIIOBBIE TPOIEAYpPHl NPUMEHEHHS INPOOIEeMHO-OPHEHTHPOBAHHBIX IIPHUKIAJHEIX MPOTPAMMHBIX CPEICTB B
JUCHUIUIMHAX IPO(QECCHOHANBEHOTO IUKIIA U MPO(heCcCHOHATBHON chepe IesTeIbHOCTH

OIIK-3.2: VYmeeT WCHIONB30BaTh COBPEMEHHBIC HWH(DOPMAIIOHHBIE H  KOMIIBIOTEPHBIC TEXHOJOTHMH, CpPEACTBA
KOMMYHHKAIIHH, CIIOCOOCTBYIOIINE MTOBHIIICHUIO 3P ()EKTHBHOCTH Hay4IHOH U 00pa3oBaTeIbHON chep AesTenbHOCTH

OIIK-3.3: Brmameer MerogaMH MaTeMaTHYECKOTO MOJCIUPOBAHHMS TPHOOPOB M TEXHOJOTHYECKHX IIPOIECCOB C
HCTIONIF30BAaHHEM COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOIOTHH

OIIK-4: CnocobeH pa3pabaTbiBaTh M NPUMEHSTH CIICHHAIM3UPOBAHHOE IMPOTrPaMMHO-MaTeMaTHYeCKOe OOCCICUCHUE [UIs
MIPOBEICHUSI UCCIICAOBAHUI U PEeIICHHUS HH)KEHEPHBIX 3a71a4

OIIK-4.1: 3Haer MeToApl pacyera, NMPOCKTUPOBAaHHS, KOHCTPYHPOBAHHS W MOACPHHU3ALUM IIEKTPOHHOW KOMIIOHEHTHOU
0a3bl ¢ UCTIOJIB30BAaHUEM CHCTEM aBTOMATH3HPOBAHHOTO MPOEKTHPOBAHUS H KOMITBIOTEPHBIX CPEJICTB

OIIK-4.2: VMeerT OCYyHIECTBIATh BBIOOp HamOOJee ONTHMAIBHBIX INPHKIAJHBIX IPOrPAMMHBIX ITAKETOB JUIS PEIICHHS
COOTBETCTBYIOIIHX 33724 HAYYIHOH W 00pa30BaTeNIbHOM I TeIbHOCTH

OIlIK-4.3: Bnageer coBpeMeHHbIMH mporpaMMHbiMH  cpeactBamu  (CAD)  monenupoBaHus,  ONTHMAaIbHOTO
MIPOCKTHPOBAHMSI W KOHCTPYHPOBAHUS TMPHOOPOB, CXEM M YCTPOWCTB DICKTPOHUKH M HAHOIICKTPOHHKU PA3IHIHOTO
(YHKIMOHATBHOTO HAa3HAUCHHS

I1K-1: ToroB ¢hopMynmpoBaTh LENU M 3aJadd HAYYHBIX HCCICIOBAHUH B COOTBETCTBHU C TECHACHILMAMH W IEPCIICKTHBAMHU
Pa3BUTHSA YEKTPOHUKHA W HAHOXJIEKTPOHUKW, a TAakXKe CMEXHBIX o0iacTell HayKW M TEXHHKH, CIIOCOOHOCTBIO OOOCHOBaHHO
BBIOMPATh TEOPETUIECKHE U IKCIIEPUMEHTAIbHBIE METO/IBI U CPEJICTBA PELICHUS C(OPMYIHPOBAHHBIX 33124

[IK-1.1: 3HaeT NpUHIHUIIEI TOCTPOCHNS W (DYHKIMOHUPOBAHUS M3ICIUH MUKPO- M HAHORJIEKTPOHUKH




[IK-1.2: VYmeer paccuuThiBaThb MNPEAEIbHO-IONYCTUMbIE W NpEACNbHBIE PEKUMBI PadOTBl M3ACTUA MUKPO- H
HAHOAJIEKTPOHUKHI

[IK-1.3: Brnageer HaBbIKAMH BBIOOpAa TEOPETUUECKUX M DKCIEPUMEHTANBHBIX METOZOB HCCIIEAOBAHHMSA M3IEIUNA MHUKPO- U
HaHODJICKTPOHUKH

IMK-2: Cnocoben pa3pabareiBaTh 3G (HEKTHBHBIE ANTOPUTMBI peuIeHus c(hOPMyTHPOBAHHBIX 3aJad C HCIOJIB30BAHHEM
COBPEMEHHBIX SI3bIKOB IIPOrPaMMHUPOBAHUS M 00ECIIEUNBATH UX IIPOIPAMMHYIO PEaIU3aLHIO

IIK-2.1: 3naet MeToABI pa3paboTKu 3(PEKTUBHBIX aNTOPUTMOB PEIICHHS HAyYHO-CCIIEI0BATEIbCKUX 3a/1a4

[IK-2.2: YMmeer ucnosb30BaTh alrOPUTMBl PELIEHUS UCCIENOBATENBCKUX 3a]lad C MCIIOJIb30BAHUEM COBPEMEHHBIX SI3bIKOB
IIPOrpaMMUPOBaHUS

TIK-2.3: Bnaz[eeT HaBBbIKaMH paSpa6OTKI/I CTpAaTCruv U MCTOAOJIOTHH UCCIICAOBAHUA I/I3Z[€JTI/II>‘I MUKPO- 1 HAHO3JICKTPOHUKHU

I1K-3: Crnocoben Jnenatb Hay4HO-OOOCHOBAaHHBIC BBIBOABI 10 pe3yJbTaTaM TEOPETHYECKMX U OKCIEPUMEHTaIbHBIX
WCCIIEIOBaHMH, AaBaTh PEKOMEHIAIMH 110 COBEPIICHCTBOBAHHWIO YCTPOMCTB M CHCTEM, TOTOBHUTH HaydHBIC ITyOIMKAIUN U
3aBKH HA H300peTeHHUS

TIK-3.1: 3Haer NPUHOHUIIBI IIPOBEACHUA aHAJIM3a ITOJITHOLCHHOCTU U 3(1)(1)CKTI/IBHOCTI/I OKCIICPUMCEHTAJIBHBIX HCCIIeJOBaHUHT

[IK-3.2: YMeer noArotaBivuBaTh Hay4YHbIE MyOIMKALIMA HA OCHOBE PE3yJIbTaTOB UCCIIEeIOBAHUI

ITK-3.3: BnageeT HaBBIKaMU IMOATOTOBKHU 3asBOK HA H300pETEHUS

VK-1: CrnocobeH oOCyWmIECTBIATh KPUTHUECKHH aHalM3 NPOOJIEMHBIX CHUTyallMif Ha OCHOBE CHCTEMHOIO IIOAXO/a,
BBIPa0aTHIBATh CTPATETHIO NEHCTBHI

VK-1.1: Ananm3upyerT mNpoOJIEMHYIO0 CHUTyallMI0 KaK CHCTEMY, BBLIBISII €€ COCTABIAIONIME M CBS3H MEXIY HHMH,
OCYIIECTBIISIET MOUCK BAPUAHTOB PEIICHUN U ITyTEH NAIBHEHINETO NCCIIEOBaAHHS

VK-1.2: AnHanusupyeT Hay4yHO-TEXHHYECKYIO NPOOJeMy, BBIABISICT W (OPMYyTHpPYeT HaydyHbIC 3aJadyd, CTaBUT LCIH H
BBIOMPAET METOBI HCCIICIIOBAHHS

VYK-3: CnocobeH OpraHM3oBBIBaTh K PYKOBOAWUTH pPabOTOl KOMaHHBL, BbIpadaThiBas KOMAHIHYIO CTpPAaTerdio JUis
JIOCTIDKEHHS TTOCTABIICHHOM LIENH

VK-3.1: Bnaneer HaBbIKaMU OpraHM3allMd M PYKOBOACTBA PabOTOM KOMaHIBI 110 SKOHOMHUYECKOMY OOOCHOBAHHIO 3TAIlOB
WHHOBAllMOHHOTO MPOEKTa MY BEIPAOOTKE KOMaHIHOW CTpaTeTHy JOCTIDKEHHS IeH (YHKIHOHUPOBAHMUS MIPEIIPHATASL

YK-4: CrnocobeH NpUMEHSTh COBpPEMEHHbIE KOMMYHHKAaTHBHbBIE TEXHOJIOTHH, B TOM 4YHCJIE€ HAa MHOCTPaHHOM(BIX) s3bIKe(ax),
JUISL aKaJIEeMHYECKOTO ¥ IPO(ECCHOHATIBHOTO B3aUMOACHCTBIS

VYK-4.1: OcymecTBiseT KOMMYyHUKAUIO B YCTHOH M MHCbMEHHOHN (popMax Ha MHOCTPAHHOM SI3BIKE, B TOM YHCIIE B paMKax
aKaZIEMHYIECKOT0 M IPO(EeCCHOHATBHOTO B3aUMOICHCTBUS

VK-4.2: JleMOHCTpUpYeT HAaBBIKHM HCIOIB30BAHUS COBPEMCHHBIX KOMMYHHMKATHBHBIX TEXHOJOTHMH [ peIIeHHS
MPaKTHYECKUX NPOpEeCCHOHANIBHBIX 3314

VYK-6: CnocobeHn onpenensiTb ¢ PEaNN30BBIBATH  NPHOPUTETHI COOCTBEHHOM  JESATENBHOCTH UM CIOCOOBI  ee
COBEPIICHCTBOBAHMS Ha OCHOBE CAMOOLICHKH

VK-6.1: OmpenenseT u peanu3yeT MNPHOPUTETHI COOCTBEHHON MAEATENBHOCTH M CIIOCOOBI €€ COBEPIICHCTBOBAHHS Ha
OCHOBAHHH OIICHKH U LIEJIECO00PA3HOr0 MCIIOIb30BAHUS COOCTBEHHBIX PECYPCOB

6. CTPYKTYPA U COAEPKAHHUE ITPAKTUKH

HNuankaropsl
nocrmxennst | Jlureparypa
KOMIeTeHIui

HaumeHoBaHue pa3/1e0B U TeM

Cemectp

Kon
3aHATUSA
Bun
3aHATUA
Yacos

Paznen 1. Pazgen 1. IloaroroBuTeILHBIH 3TAN

._
=
N

KPKK | Onpenenenue 1eiu ¥ 3a1a4 IPakTHKH, BbIada HHAUBUIYATbHOTO VK-1.1 VK-1.2 JI1.1 JI1.2
3a7aHust, THHOPMHUPOBAHHE O MECTE MPOXOKIACHUS IIPAKTHKH VK-3.1 VK-4.1 J1.3 J12.1
VK-4.2 YK-6.1 JI2.2 JI3.1
OIIK-1.1 OIIK
-1.2 OIIK-1.3
OIIK-2.1 OIIK
-2.2 OIIK-2.3
OIIK-3.1 OIIK
-3.2 OIIK-3.3
OIIK-4.1 OIIK
-4.2 OIIK-4.3
IIK-1.1 T1K-1.2
IIK-1.3 TIK-2.1
[IK-2.2 TIK-2.3
IIK-3.1 I1K-3.2
IIK-3.3




1.2

Cp

WHcTpykTax Mo TeXHUKE 0e30I1acHOCTH, HH(GOPMHUPOBaHUE O
pacropsiike AHs, BUAaX paboT U X 00bEMax M T.A.

VYK-1.1 VK-1.2
VK-3.1 YK-4.1
VYK-4.2 YK-6.1
OIIK-1.1 OINIK
-1.2 OIIK-1.3
OIIK-2.1 OIIK
-2.2 OIIK-2.3
OIIK-3.1 OIIK
-3.2 OIIK-3.3
OIIK-4.1 OIIK
-4.2 OIIK-4.3
IK-1.1 TIK-1.2
IK-1.3 TIK-2.1
TIK-2.2 TIK-2.3
TIK-3.1 TIK-3.2
IK-3.3

JI1.1 JI11.2
J1.3J12.1
JI2.2 J13.1

Paznen 2. Pazgen 2. OcHoBHOIM 3Tan

2.1

Cp

IInanupoBaHue MPOU3BOICTBEHHON

MpPaKTUKU: BEIOOP TEMATUKH,

TUIAHUPOBAHNE HAYYHO-HCCIIEN0BATENBCKOH 1
SKCIIEPUMEHTANIbHOM yacTeil, (hopMyaMpOBKa IPEANOoNaraeMbIX
PpE3yNbTATOB, 3aM0JTHEHHE

JTHEBHUKA IIPAKTUKH

54

VYK-1.1 VK-1.2
VK-3.1 YK-4.1
VK-4.2 YK-6.1
OIIK-1.1 OIIK
-1.2 OIIK-1.3
OIIK-2.1 OIIK
-2.2 OIIK-2.3
OIIK-3.1 OIIK
-3.2 OIIK-3.3
OIIK-4.1 OIIK
-4.2 OIIK-4.3
IK-1.1TIK-1.2
I1K-1.3 [1K-2.1
IK-2.2 TIK-2.3
IK-3.1 TIK-3.2
IK-3.3

JI1.1 J11.2
JI1.3J12.1
JI2.2 J13.1

2.2

Cp

AHanu3 1uTeparypsl, COrJIacHO
c(hopMHpPOBAHHON TEMATHKH.
PopMyIHpPOBKa OCHOBHBIX

TpeOOBaHUI U KPUTEPHEB K

BBINOJIHEHUIO HAyYHO-UCCIIE0BATENLCKON U
9KCIIEPUMEHTAIbHOM YacTeil

54

VK-1.1 VK-1.2
VK-3.1 YK-4.1
YK-4.2 YK-6.1
OIIK-1.1 OIIK
-1.2 OIIK-1.3
OIIK-2.1 OIIK
-2.2 OIIK-2.3
OIIK-3.1 OIIK
-3.2 OIIK-3.3
OIIK-4.1 OIIK
-4.2 OIIK-4.3
IK-1.1TIK-1.2
IK-1.3 [1IK-2.1
I1K-2.2 TIK-2.3
I1K-3.1 [IK-3.2
IK-3.3

JI1.1 JI1.2
J1.3J12.1
J12.2J13.1

23

Cp

[IpoBeneHne HEOOXOAUMBIX
TEOPETUIECKUX W/UITN
IKCIIEPUMEHTAIILHBIX
HCCIIEIOBAaHUH B paMKax
IIOCTaBJICHHBIX PYKOBOAUTEIIEM
3a1a4

70

VK-1.1 VK-1.2
VK-3.1 YK-4.1
YK-4.2 VK-6.1
OIIK-1.1 OINK
-1.2 OIIK-1.3
OIIK-2.1 OIIK
-2.2 OIIK-2.3
OIIK-3.1 OIIK
-3.2 OIIK-3.3
OIIK-4.1 OIIK
-4.2 OIIK-4.3
MK-1.1TIK-1.2
IK-1.3 [IK-2.1
TIK-2.2 TIK-2.3
TIK-3.1 TIK-3.2
IK-3.3

JI1.1 JI1.2
J1.3J12.1
J12.2 J13.1




2.4

Cp

[IpoBenenue ananuza u/uin
CUCTEMaTH3alUH MOJYYEHHBIX
PE3YIBTATOB IKCIICPUMEHTAIBHBIX H
TEOPETUUECKUX HCCIIEA0BaHUN 1
oInpeneneHue ypoBHs MOTYIEHHBIX
PE3YyJIBTATOB COIJIACHO
CYIIECTBYIOIIUX pa3paboTok

54

VYK-1.1 VK-1.2
VK-3.1 YK-4.1
VYK-4.2 YK-6.1
OIIK-1.1 OINIK
-1.2 OIIK-1.3
OIIK-2.1 OIIK
-2.2 OIIK-2.3
OIIK-3.1 OIIK
-3.2 OIIK-3.3
OIIK-4.1 OIIK
-4.2 OIIK-4.3
IK-1.1 TIK-1.2
IK-1.3 TIK-2.1
TIK-2.2 TIK-2.3
TIK-3.1 TIK-3.2
IK-3.3

JI1.1 JI11.2
J1.3J12.1
JI2.2 J13.1

2.5

Cp

CocTaBiieHHE IPAKTHYECKHX
PEKOMEHIAIHH 110 UCTIOTB30BAHHIO
PEe3yJIbTAaTOB BHIOIHEHUS 33124
MPaKTHKU

70

YK-1.1 VK-1.2
VK-3.1 VK-4.1
VK-4.2 VK-6.1
OIIK-1.1 OIIK
-1.2 OIIK-1.3
OIIK-2.1 OIIK
-2.2 OIIK-2.3
OIIK-3.1 OIIK
-3.2 OIIK-3.3
OIIK-4.1 OIIK
-4.2 OIIK-4.3
IK-1.1TIK-1.2
[IK-1.3 [IK-2.1
IK-2.2 TIK-2.3
IK-3.1 TIK-3.2
MK-3.3

JI1.1 JI1.2
J11.3J12.1
J12.2J13.1

2.6

Cp

Hamucanue Hay4HbIX cTaTei,
yJacTue B Hay4HO-IPaKTHIECKIX
KOH(EepeHLHUAX

90

VK-1.1 VK-1.2
VK-3.1 YK-4.1
VYK-4.2 VK-6.1
OIIK-1.1 OIIK
-1.2 OIIK-1.3
OIIK-2.1 OIIK
-2.2 OIIK-2.3
OIIK-3.1 OIIK
-3.2 OIIK-3.3
OIIK-4.1 OIIK
-4.2 OIIK-4.3
TIK-1.1 IIK-1.2
TIK-1.3 TIK-2.1
IK-2.2 TIK-2.3
I1K-3.1 [IK-3.2
IK-3.3

JI1.1 JI1.2
J1.3J12.1
J12.2 J13.1

Pazpnen 3. Paznea 3. 3aBepmaromuii yran

3.1

KPKK

3aimra oT4eTa Mo MPaKTUKE

VK-1.1 VK-1.2
VK-3.1 YK-4.1
YK-4.2 VK-6.1
OIIK-1.1 OINK
-1.2 OIIK-1.3
OIIK-2.1 OIIK
-2.2 OIIK-2.3
OIIK-3.1 OIIK
-3.2 OIIK-3.3
OIIK-4.1 OIIK
-4.2 OIIK-4.3
MK-1.1TIK-1.2
IK-1.3 [IK-2.1
TIK-2.2 TIK-2.3
TIK-3.1 TIK-3.2
IK-3.3

JI1.1 JI1.2
J1.3J12.1
J12.2 J13.1




32 Cp | Cucremarusaiiysi MaTepHaJIoB MO MTPAKTUKE, COCTABICHHUE U 4 26 | VK-1.1 YK-1.2 J1.1 J11.2
odopMmIleHHE OTYETA 10 TIPAKTUKE B COOTBETCTBHH C VK-3.1 YK-4.1 J1.3J12.1
NpeIbABIAEMBIMHA TPEOOBAHUAMU; MOATOTOBKA JIOKIaIa 1 YK-4.2 YK-6.1 J12.2 J13.1

OIIK-1.1 OIIK
MPE3EHTALMH 10 PE3YNIbTaTaM IIPOXO0XKICHHUS IIPAKTHKH.
P B pesy P 8 P -1.2 OIIK-1.3

OIIK-2.1 OIIK
-2.2 OIIK-2.3
OIIK-3.1 OIIK
-3.2 OIIK-3.3
OIIK-4.1 OIIK
-4.2 OIIK-4.3
IK-1.1 TIK-1.2
IK-1.3 TIK-2.1
TIK-2.2 TIK-2.3
TIK-3.1 TIK-3.2
IK-3.3

7. ®OHJ] OIEHOYHBIX CPEJICTB 1 BAPUAHTHI UHIAUBUIY AJBHBIX 3ATAHUI

7.1. KoHTpoabHbIe BONPOCHI /15l IPOBeIeHUsI IPOMEKYTOUYHOH aTTecTAllUM 00YUYaIOIMXCs M0 MPAKTHKe

[

. ChopmymupyiiTe 1eu 1 321291 MPOU3BOACTBEHHOM npakTuku HUP.

. YKaXuTe OCHOBHBIE PE3YJIbTAThI IPAKTUKH.

. Buasl MaTeMaTH4ecKuX MOAEIIEH.

. CTpyKTypa 1 KOMIHOHEHTHI MOJICTIH 00BEKTA.

. aiiTe onpeneneHue MaTeEMaTHUECKOMY MOJIEIUPOBAHUIO.

. Knaccugukanus BugoB MoaeITMpoBaHusl.

. [TonsiTHE NACHTU(DHUKAIIMN TEXHHYECKOTO O0BEKTA.

. IloHsTHE aIeKBATHOCTH MOJIEITH.

. JaiiTe onpeneneHue CriiaKMBaHUIO JaHHBIX SKCIIEPUMEHTA.

10. HaiiTe onpeneneHue HHTEPIOSALUHN U SKCTPANIOISIIUU JaHHBIX SKCTIEPUMEHTA.

11. Yro Takoe perpeccuoHHbINA aHaau3, 001acTh €ro NPUMEHEHUSL.

12. Kak MOXHO 3aIIUTATh OOBEKTHI MATCHTHOH COOCTBEHHOCTH M PE3YJIbTATOB HCCIICOBAHMIA?

13. TafiTe onpeneneHue YyBCTBUTENBHOCTH U pa3pelaromeil crmocoOHOCTH

npeoOpazoBaTes.

14. Yro Ha3bIBaETCS TAPUPOBOYHOM KpUBOI naTunka?

15. Ilepeuncante OCHOBHBIE MTOKA3aTeNIM Ka4eCTBA MEPEXOIHOTO Mpolecca

JIaTYHKA.

16. [Iy1s1 9ero npuMEHSFOTCS yCTPOUCTBA HU(BPOBOI UHIUKAIIH?

17. Yro Takoe nndpoaHaIoroBsie Mpeodpa3oBaTesi H aHAIOTO-IHU(POBEIE

npeobpa3oBarenn?

18. B ueM 3akmoyaeTcs mpoleaypa KBaHTOBaHUsA?

19. Yto Takoe rapMOHUYECKUE U UMITYJILCHBIE YCUIIUTEIN?

20. Yo Takoe MUKPOKOHTpoILIep?

21. Yto Takoe ckomb3sIIee cpeanee?

22. ]l yero Hy’KHa rajlbBaHUYeCcKas pa3Bs3Ka U Kak OHa peanusyercsi?

23. Yrto mpeacTaBisioT co00l yaapHoe, CTyIeHYaToe, JIMHSHHOE U TApMOHUIECKOE BXOIHBIC BO3ACHCTBHS?
24. B ueM 3aKiro4aeTcs NpolLecc aBTOMAaTH3UPOBAHHOIO KOMIIBIOTEPHOIO IPOEKTUPOBAHUS U KaKasi IIPOEKTHAs
JIOKyMEHTAIHs pa3pabaTheIBaeTCs B pe3ybTaTe MPOBEACHUS aBTOMAaTH3UPOBAHHOTO KOMITBIOTEPHOTO MPOEKTUPOBAHUS?

O 00 1N L bW

7.2. BapuanTsl 3a1aHuii HA MPAKTHKY

Tema Gopmynupyercs pyKOBOIHUTENEM HPAKTHKH.

[MpumepHas TeMaTHKa HHANBHUYAIBHBIX 3aIaHAI:

1. UccnenoBanue u pa3paboOTKa CHCTEMbI M3MEPEHHUS KOHI[CHTPAIIUH TSHKEJIBIX METAJIOB B CTOYHBIX BOAAX HPEIIPHUSITHIH.
2. Pa3zpaboTka 21eKTpOHHOTO YCTPOHCTBA KOHTPOJISL YTEUKHU ra3za U3 ObITOBBIX Ta30BBIX MPUOOPOB.

3. Pa3zpaboTka 311eKTpOHHOT0 YCTPOHCTBA U3MEPEHUS yTeUEK IPUPOJHOTO I'a3a U3 MArUCTPAIbHBIX TPYOOIPOBOIOB.

4. Pa3paboTaTh SIIEKTPOHHOE YCTPOMCTBO N3MEPEHISI KOHIIEHTPAIIMH OKCHA YTIIepoa B BBIXJIONE aBTOMOOHIHLHOTO
TpaHCIIOpTA.

5. MccnenoBaHne ONTUKO-aKKyCTHUECKOTO METOIa aHaNIN3a ra3a U pa3paboTKa CTPYKTypHOH CXeMBbI ANEKTPOHHOTO
ra3oaHajn3aTopa Ha €ro OCHOBE.

6. Pa3paboTats 3JIEKTPOHHYIO CHCTEMY KOHTPOJIS COCTOSHUS MIAXTHOTO NOABEMHOTO KaHAaTa.

7. Pa3paboTath 3/1€KTPOHHYIO CHCTEMY KOHTPOJIS AaBIEHHs B IIHHAX TPY30BOTO aBTOMOOHIIS.

8. Pa3paboTaTh 3MIEKTPOHHYIO CHCTEMY KOHTPOJISI pab04ero COCTOSHHS BEHTHIISATOPA INIABHOTO POBETPUBAHMS YTOIBHOH
IIaXTHI.

9. Pa3paboTath 3/I€KTPOHHYIO CHCTEMY HOPMAITM3aUH HANIPSDKCHUS TUTAHKS CETH IIEPEMEHHOT0 TOKA I KOMIBIOTEPHOIH 1
OPTTEXHUKH.

10. Pa3paboTaTh 311€KTPOHHOE YCTPOWCTBO TEpeiaull BUCOCUTHANA Ha OOJIBIIIOE PACCTOSIHIE B YCIOBUSIX CHIIBHBIX
paIronoMex.

11. Pa3paboTaTh 3IEKTPOHHOE YCTPOUCTBO KOHTPOIIS U PETYIUPOBKH OCBEIEHUS ayIUTOPHH B YCIOBUIX YUEOHBIX
3aBEICHUH.

12. Pa3paboTaTh 3IEKTPOHHOE YCTPOHCTBO TECTHPOBAHMS MEKTPOIUTHICCKUX KOHICHCATOPOB.




13. Pa3paboTaTh 3NEKTPOHHOE YCTPOICTBO KOHTPOJIS M CTAOMIN3aMHU TeMIIepaTypsl ropsdel BOAbI B HarpeBaTeIbHOM Oake
MHOT'OKBApPTHPHBIX JKHIIBIX JIOMOB.

14. O6ocHOBaHME CTPYKTYPHOH CXEMBI MIEKTPOHHON CHCTEMBI KOHTPOJISI COCTOSIHUS IIaXTHOTO IMOIBEMHOTO KaHATA.
Pe3ynbTaThl BEIIOTHEHHS HHAUBUAYAIBHOTO 3aJaHUS OJDKHBI COAEPKaTh HCUEPITBIBAIONLYI0 HH(OPMAIIHIO O
BBITIOJIHEHHBIX MCCIIEJOBAHUSX U MIPEJICTABICHBI B OTYETE 110 NPAKTHKE OTACJIBHBIM MOAPa3/IeioM OCHOBHOM 4acTH OTYETa.

7.3. Kputepuu oueHnBaHus

OOyuarouuiicst BEIOTHSAET OTUET MO NMPAKTHKE B CPOK, YCTAHOBIECHHBIH MPHKA30M PEKTOPa B COOTBETCTBUU C
YTBEP)KICHHBIM KaJICHAAPHBIM IIIIAHOM.

ITo pe3ynpTaTam 3aMIUTHI OTIETA IT0 IPAKTHKE 00YYAFONIEMYCs BHICTABIIIOTCS CJIEYIOIINE OLEHKNU:

«OTIuHOY — 3a/laHKe Ha IIPAKTHUKY BBITOTHEHO 0e3 3aMeuaHuil; cofepikanue U oopMIeHHe 0TUETa 10 pe3yabTaTaM
MPOXO0XKJEHUS IPAKTUKU MTOJHOCTHIO COOTBETCTBYIOT MPEIBABIIEMBIM TPEOOBAHHAM; XapaKTepPUCTUKA MPAKTUKAHTA
TIOJIO’KUTENBHAS; OTBETH Ha BOIPOCH! 110 ITPOTpaMMe IIPAKTUKH TOIHBIC W TOYHBIC, IIPH 3aIUTe 0TYeTa 00yJaromuiics
JIEMOHCTPHUPYET OTIUUYHYIO TEOPETUUECKYIO IIOATOTOBKY:;

«XopoI10» — 3a7jaHie Ha NPaKTUKY BBIIOJIHEHO C He3HAYUTEIbHBIMU 3aMEUaHHIMHU; BBIOTHEHBI OCHOBHBIC TPEOOBAaHUS K
MPOXOXKJICHUIO IPAKTHKH P HAJTWYNH HECYILIECTBEHHBIX 3aMEUaHUMH 110 COZIep)KaHUIoO U (hopMe oTuéTa Mo pe3yIbTraTaM
IIPOXOXKIECHUS MIPAKTUKH; XapaKTEPUCTUKA IIPAKTHKAHTA [1OJIOKUTENIbHAS; B OTBETAX HA BOIIPOCHI 110 IIPOrpaMMe IPaKTUKU
oOydJarormuiics I0IMycKaeT HETOYHOCTH, HO B IIEJIOM OTBEUYAeT YBEPEHHO M UMEET TBEP/bIC 3HAHUS, IEMOHCTPHUPYET
XOPOLIYIO TEOPETUYECKYIO IOATOTOBKY;

«Y IOBIETBOPUTENBHO» — 33JAHUE HA MIPAKTHUKY BBINOIHEHO € 3aMEYaHUAMH; UMEIOTCA 3aMe4aHHs M0 MOTHOTE H3JI0XKEHHS 1
oopmIeHNIO MaTepraa B OTIETE 110 Pe3yJIbTaTaM IIPOXOXKACHHS IIPAKTUKH; XapaKTepPUCTHKA MTPAKTHKAHTa
MOJIOKUTENbHAS; TIPH OTBETaX Ha BOIPOCHI 00YYaIOIIUICs JOITyCKaeT OMUOKHU, JEMOHCTPUPYET CIa0YI0 TEOPETUIECKYIO
IOJrOTOBKY;

«HeynoBieTBOpUTEIFHO» — 3a/IaHNE HA MPAKTHKY HE BHIITOJIHEHO MO0 MMEIOTCS CYIIECTBCHHBIC 3aMeYaHusl; 00yJaromuics
HE NPeNOCTaBUII OTYET [0 PE3yJIbTaTaM INPOXOXKAEHHS IPAKTUKU UM OTUET HEMOJHBIH, ¢ CYIIIECTBEHHBIMU 3aMEYaHUSIMU 110
U3JI0’)KEHHOMY MaTepHay; IIpHU 3all[UTe 0TUYETa BBISBICHBI 3HAUUTENbHbIE TPOOEIB B yCBOGHHH OCHOBHOTO MPOrPaMMHOTO
Mareprala i HeyMEHHUE M0JIb30BaThCsl TEOPETHUECKUMH 3HAHUSAMM Ha ITPAKTUKe, 00yJaronuiics He BIageeT He0OX0IMMBIMU
TEOPETUUECKUMH 3HaHUSIMM, Ha BOIIPOCHI yJIOBJIETBOPUTEIBHBIX OTBETOB HE JAET.

8. YYHEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHHUE ITPOXOXXIAEHUS TPAKTUKHA

8.1. Pexomenayemas JiuTeparypa

JI1.1 | bepecrtoBa, C. A., Muctopa, H. E., MuTtiomos, E. A., Pouiesoii, T. A. MaremaTiueckoe MOJEIMPOBAHUE B
HWH)XeHepuu [DIeKTpoHHbIH pecypc]:yueOHuk. - ExatepunOypr: M3natenscTBo Ypanbckoro yuusepcureta, 2018. -
244 c. — Pexxum noctyna: https://www.iprbookshop.ru/106406.html

JI1.2 | Wlewun, A. b., JIazapeBa, H. M. MeToipI TpOEKTUPOBaHUS AIIEKTPOHHBIX YCTPOICTB [DNEKTpOHHBIN pecypc]:. -
Mocksa: Uudpa-Nmxenepus, 2013. - 456 c¢. — Pexxum nocryma: https://www.iprbookshop.ru/13540.html

JI1.3 | Ky3uenos /[I. H. CoBpeMeHHBIE MUKPOKOHTPOJUIEPHI B CHCTEMAaxX U3MEPEHNUS, yIIPaBIeHHs, 00pabOTKH
otoOpaxkeHns: HHGOpMaIK [ DIEeKTPOHHBIN pecypc] [DeKTpoHHBIH pecypc]:yuebHoe mocodue 1y 00yyaromuxcs
00pa3zoBaTeIbHbBIX YUPSKICHUN BBICIIEro nmpodeccroHansHoro obpasosanusi. - Jlounerk: JJOHHTY, 2020. - 1 daiin
— Pexxum nmocryma: http://ed.donntu.ru/books/24/cd10868.pdf

JI2.1 |Boukosa, T. B. OCHOBBI IPOEKTUPOBAHUS KOMIIOHEHTOB aBTOMAaTU3HPOBAHHBIX CUCTEM [DIEKTPOHHBIN
pecypc]:yue6Hoe nmocobue. - OpeHOypr: OpenOyprckuii rocyaapcTBenHblit yausepeureT, 96C ACB, 2016. - 226 c.
— Pexxum nmoctyna: https://www.iprbookshop.ru/69921.html

JI2.2 | bonmaps, O. I'., bpexuesa, E. O. [IpoekTupoBaHue 3JIEKTPOHHBIX U3MEPUTEIBHBIX IPUOOPOB [ DICKTPOHHBII
pecypc]:yuebHoe iocobue. - Mocksa, Bonorna: Mabpa-Umkenepus, 2023. - 240 c. — Pexxum nocrtyma:
https://www.iprbookshop.ru/133375 . html

JI3.1 |Kocapes H. II., Ky3nenos JI. H., XnamoB M. I'. MeToandeckue ykazaHusl K IPOXOKICHUIO POU3BOACTBEHHOM
MPAKTUKK: HAYyYHO-HCCIIeI0OBaTENbCKas paboTa [ DIeKTpOHHBIN pecypc] [DNeKTpoHHBIN pecypc]:isd 00ydaromuxcst
HanpasieHus moAarotoBku 12.04.01 "IIpubopoctpoenue” Bcex popm obydenus. - Jonernx: TOYBIIO "JJOHHTVY",
2021. - 1 ¢aitn — Pexxum goctymna: http://ed.donntu.ru/books/23/m8824.pdf

8.3. JInneH3nonHoe u CBOOOIHO pacnpocTpansiemMoe nporpaMmmMmHoOe 06ecneqe}me, B TOM YHUCJI€ OTCYECCTBCHHOI'O
NMpOU3BOACTBA

8.3.1 | OpenOffice 2.0.3 — obmectBenHas aunensus MPL 2.0, Grubloaderfor ALT Linux - muniensus GNU LGPL v3,
MozillaFirefox - munien3ustMPL2.0, Moodle (ModularObject-OrientedDynamicLearningEnvironment) - JinieH3us
GNU GPL

8.4. Ilepeuens npodeccuoHANBbHBIX 023 JAHHBIX U MH(MOPMAIMOHHBIX CIPABOYHBIX CHCTEM

8.4.1 | 9BC IPR SMART

8.4.2[DBC IOHHTY

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE ITPOXOKJIEHUS ITPAKTUKHN

9.1. | MatepuansHO-TexHH4Ieckoe obecrneueHne PI'bOY BO "JlorHTY":

9.1.1. | Aynutopus 8.811 - JIabopaTopusi MUKpOIIPOIIECCOPHON TEXHUKH, UCIIOJIb3yeMast JUIs TPOBEICHUS 3aHATHIA
JIEKIIMOHHOTO THIIA : MYJIbTUMETUIHBIA IPOSKTOP; IKPAH MPOESKIIMOHHBIN ; HOYTOYK; KOMITBIOTED; CTOJIBI
ayJUTOPHBIC, CTYJIbsI AyJUTOPHBIC, IOCKA ayAUTOPHAS




9.1.2. | Aynuropus 8.602 - Jlaboparopus HUY nist mpoBeneHns 1ab0paTOPHBIX U MPAKTHIECKHUX 3aHATUH, KypCOBOTO
MIPOEKTUPOBAHUS (BBIIIOJHEHUSI KyPCOBBIX paboT), IPyNIIOBBIX U MHAUBHUYaIbHBIX KOHCYJIbTALMM, TEKYILETO
KOHTPOJISI U TPOMEKYTOYHOM aTTECTAIlH : HICTOYHUK MOCTOSIHHOTO TOKa - b5-46, B5-44; Bonbt™meTp - B7-16;
Mara3uH COIpoTHBICHUH - P327; rerepatop - ['6-28; ocrmmnorpadsr - C1-93, C1-73; mynstumetps! - BM857, RD-
700; yerpoiictBo st maiiku SMD MOHTaa; 9IeKTpO3aIlUTHBIH YIEMEHT; KOMIBIOTEpPH! - Pentium-4-2,67 [T,
Intel Dual Core 2,6 I'T, Celeron-2,4 I'T'ii, AMD-1,2 I'T'i;; CTONBI ayAUTOPHBIE, CTYJIbS Y AUTOPHBIE

10. TPOU3BOJACTBEHHAS PABOTA U IIPUOBPETEHUE KBAJIN®OUKALIUNA

CTyzneHTHl B Ipoliecce MPOXOXKACHHS MPAaKTHUKA MOTYT paborarh Ha pabo4YMX MeCTax 0 HAIpaBIICHUIO NOATOTOBKH, €CIU
9TO HE MPHBEAET K CHIDKCHUIO KayeCTBa BBHITOJHEHHs NpPakTUKU. KOHKpeTHble BHIBI paboT, BBHINOJHIEMBIX CTYJICHTaMU
Ha pabo4nX MEeCTax, COTIacOBBIBAIOTCA C pykoBojuteneMm npakTuku oT JoHHTY. CryneHTsl B nepHoX NMPAaKTHKA MOTYT
CHaTh 9K3aMEH Ha COOTBETCTBYIOUIYIO KBAIM(HMKALMOHHYIO TPYyNIy IO TEXHHKE OE30IaCHOCTH M Ha IpHOOpETEeHHE
pabounx mpodeccuii, ¥ MONyYUTh KBATH()UKAINOHHOE yI0CTOBEPEHHE.
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Pabouas nmporpamma npaktuku: «[IpenaumioMHas npakTuKay»:

pa3paborana B cootBerctBrn ¢ OPI'OC BO: denepanbHbBIi TOCYIapCTBEHHBI 00pa30BaTEIbHBIM CTaHAAPT BBICIIECTO
oOpa3oBaHUs - MarmcTpaTypa Io HampasieHHI0 moarotoBku 11.04.04 DiekTpoHWKAa ¥ HAaHOMIEKTPOHHWKA (TIPHKa3
Muno6pHayku Poccun ot 22.09.2017 r. Ne 959);

COCTaBJIcHA B COOTBETCTBMHM C Y4YeOHBIM IUIAHOM II0 HampamBieHW0 mnoarotoBkud 11.04.04 DrekrpoHuKa U
HAHOZJIEKTPOHUKA, HampaBleHHOCTh (mpoduib) / crnenuanuzanus «[IpombluuienHas snekrponukay mis 2024 rona
npuéma, ouHast hopma 00ydeHHUs.

1. HEJIb U 3AJIAYU ITPOXOKJAEHUSA ITIPAKTUKHU

3aKpeIUIeHHe, YIIyOJeHHe TEeOPeTHUeCKUX 3HAaHMH U IpUOOpeTeHHe IPAKTHUSCKUX HABBIKOB B BOIpOCax
Hean: | npodeccnoHanbHOM  NESATENPHOCTH, O3HAKOMIICHHE C  YCIIOBHSAMH, NpUEMAMH W MPOLECCAMH  TPYIOBOH
JIeITeTFHOCTH B TIPOM3BOACTBEHHOM cpefie, OBJIaIcHHe HE0OXOIUMBIMH PodecCHOHATBHBIMA KOMITCTCHIHAMH

Sagaum:

OCBOEHHE JIEHCTBYIOIME CTAaHJAPTOB, TEXHUYECKHX YCJIOBMH, MONOXKEHMH W HHCTPYKUUM MO SKCITyaTaluu
CPEACTB INPOMBINUIEHHON 3JEKTPOHHKM, 3HAKOMCTBO C OpPraHM3alUOHHBIMU CTPYKTypaMHM IpPEANpPUSTUI,
MIPOMU3BOJACTB M IEXOB, a Takke ¢ (YHKIMAMH H CTPYKTYpaMH OCHOBHBIX MOApa3JeNCHUIl U CIyXO; BBINOTHEHHUE
1.1 | MHAMBHAYaNBEHOTO 3aJaHus; OBJIQJICHUE COBPEMEHHBIMM MeToAaMM cOopa, aHamm3a M o0paboTku nHpopMauuu B
TEXHHYECKUX CHCTEMax; ITOJy4YeHHs OmbITa O(GOPMICHHS TEXHHYECKOM [OKyMEHTallnd,; W3y4eHHe OCHOBHBIX
XapaKTepHCTHK ¥ IapaMeTPOB IPOM3BOJACTBEHHBIX M TEXHOJIOTHYECKMX IIPOIECCOB; pa3paboTka NPOrpaMM H
METOAMK UCIIBITAHUI CPEICTB IPOMBIIICHHON 3JIEKTPOHUKHI

2. MECTO ITPAKTUKHU B CTPYKTYPE OBPA3OBATEJIbHOU ITPOI'PAMMBbI

2.1. | IIpaktuka oTHOCHTCS K 00s13aTenbHOM yact bioka 2 [IpakTuka ygeOHOTO IuiaHa.

2.2. CBs3b ¢ npeamecTBY OIUMHA TUCHUILIMHAMU (MOIIy.]'IﬂMl/I), NpaKTUKaMu:

2.2.1. | CTpyKTypHO-(QYHKIIHOHATFHOE MOACTMPOBAHUE MIEKTPOHHBIX MPHUOOPOB U CHCTEM

2.2.2. | IIpoeKTHO-KOHCTPYKTOPCKasl MPaKTHKa

2.3.| CBAA3b ¢ MOC/IeAYOIMMH JUCHUIINHAME (MOayaAMH), npakTukamu, 'HA:

2.3.1. | BelmonHeHHE U 3amUTa BEITYCKHOH KBaTH(HKAIIMOHHOW paboThI

3. BUJ ITPAKTUKHA, ®OPMA U CIOCOB EE ITPOBEJIEHUS

3.1. Bux npakTHKH: TPOU3BOICTBEHHAS

3.2. Tun npakTHKH:

3.3. ®opma mpoBeeHUs MPAKTUKA: JTUCKPETHO

3.4. Cnocob npoBeneHust IPAKTHKH: HET

4. OFbEM IIPAKTHUKH, CPOKH ITPOBEAEHWS, BU/JIbl KOHTPOJISA 1 ®OPMbI OTYETHOCTH

4.1. Pacnpe,ueﬂeHI/Ie YacCcoB, OTBCACHHBIX Ha NPOXOXKACHUUN IMMPAKTUKH, HA BU/IbI pa60T

Cemectp
(<Kypc>.<Cemectp Ha 4(2.2)

Kypce>) Hroro

Henens

Bupn 3anstuit v PII I PII

KonraktHas pabora 6 6 6 6
(KOHCYIIBTAINHN U
KOHTPOJIb)
KonraxtHas pabora 6 6 6 6
Cam. paboTa 318 318 318 318
Hroro 324 324 324 324

4.2. Cpoku IpoBEAEHUS IPAKTUKN YCTAHABIMBAIOTCS IPUKA30M PEKTOPA B COOTBETCTBHHU C YTBEPKJICHHBIM
KaJICH/IapPHBIM IPaHKOM.

4.3. Buasl KOHTpOJIS: 3a4€T C OLICEHKOH 4 ceMm.

4.4. ®opmbl
OTYETHOCTH:

5. INIAHUPYEMBIE PE3YJIBTATBI TIPOXOX/JIEHUSA ITIPAKTUKHU




OIIK-1: Cnoco0OeH mNpencTaBisITh COBPEMEHHYIO HAy4yHYIO KapTHHY MHpA, BBLIBIATH €CTECTBEHHOHAYYHYIO CYLIHOCTb
npo0ieM, ONPEENATh IyTH UX PELICHNS U OLEHNBaTh 3 (EKTUBHOCTH CAENAHHOTO BEIOOpa

OIIK-1.1: 3HaeT TeHIEHUMU U TEPCIEKTHBBI Pa3BUTHS DJICKTPOHUKH M HAHOAIEKTPOHUKH, a TaKKe CMEXHBIX oOsacTtel
HayKW M TEXHUKH

OIIK-1.2: VYmeeT wHCHONB30BaTh MEPEIOBOM OTEUYECTBEHHBIH M 3apyOexHbII omeIT B mpodeccuoHampHOR cdepe
JesATENbHOCTH

OIIK-1.3: Bnageet nepefoBbIM OTEUECTBEHHBIM U 3apYOEKHBIM OIIBITOM B IIPodeccHoHANBHOH chepe neaTeTbHOCTH

OIIK-2: Cnoco0eH NpUMEHSTh COBPEMEHHBIE METOJABI HCCIIEJAOBAHHS, IPEICTABIATh W apPTyMEHTHPOBAHO 3allHMINATh
PE3yIABTATHI BHIIOJTHEHHON paboThI

OIIK-2.1: 3HaeT METOABI CUHTE3A U UCCIEIOBAHUS MOJEIEH

OIIK-2.2: Ymeer aJICKBATHO CTAaBUTH 3aJaydyd HCCIICAOBAaHHUA W OITHUMU3AIMU CJIOXKHBIX 00BEKTOB Ha OCHOBE MCTOA0B
MaTeMaTU4€CKOro MoACJIMpOBaHUA

OIIK-2.3: Brnaneetr HaBbIKaMH METOI0JIOTHUECKOTO aHAIM3a Hay4YHOI'O UCCJIEAOBAHUA U €TI0 PE3YJIbTATOB

OIIK-3: CrocobeH mproOpeTaTs M HCHONB30BATH HOBYIO MH(OPMAIMIO B CBOSH NpeaMeTHOH 001acTh, mpejaraTb HOBBIC
UJIeH U TIOJIXO/IbI K PELICHNIO HHXKEHEPHBIX 3a/1a4

OIIK-3.1: 3Haer mNPUHIOMIBI MOCTPOCHHS JIOKAIBHBIX W TJIOOATBHBIX KOMIIBIOTEPHBIX CETCH, OCHOBBI HMHTEPHET-
TEXHOJIOTHH, THUIIOBBIE MPOLEAYphl NMPUMEHEHHSA INPOOIEMHO-OPHEHTHPOBAHHBIX INPUKIAJHBIX MPOTPAMMHBIX CPEICTB B
JMCLUUILIMHAX TPO(ECCHOHATIBHOTO IIUKIA U PO ecCHOHANBHON chepe AesTeTbHOCTH

OIIK-3.2: YMeer HCHONB30BATh COBPEMEHHBIE WH(GOPMAIMOHHBIE U  KOMIBIOTEPHBIE TEXHOJOTHH, CpEICTBA
KOMMYHUKAIMH, CIIOCOOCTBYOIINE HOBBIMIEHHIO 3 QEKTUBHOCTH HAY4YHOH 1 00pa30BaTeNnbHOM cdep NesaTeIbHOCTH

OIIK-3.3: Brmageer MeTogaMH MAaTeMaTHYECKOTO MOJCIUPOBAHHMA IMPHUOOPOB M TEXHOJOTHYECKHX IIPOIECCOB C
HCIIONIB30BaHHEM COBPEMEHHBIX HH()OPMALMOHHBIX TEXHOIOTHI

OIIK-4: CmocobeH pa3pabaTbiBaTh M MPUMEHSTH CIEHMHATH3UPOBAHHOE IMPOTrPaMMHO-MAaTeMaTHYeCKoe OOeCHeueHue Ui
NPOBEJICHUSI MCCIIEJOBAaHUH M PEIICHHs] MH)KCHEPHBIX 3a/1a4

OIIK-4.1: 3Haer MeTonbl pacueTa, MPOEKTUPOBAHMS, KOHCTPYHUPOBAHHS M MOJAEPHU3ALUM 3ICKTPOHHOH KOMIIOHEHTHOMH
6a3bl C UCTONIB30BaHUEM CUCTEM aBTOMATU3UPOBAHHOTO MPOEKTUPOBAHUS U KOMIIBIOTEPHBIX CPEICTB

OIIK-4.2: YMeeT OCYyImeCTBIATh BBIOOp HambOoJee ONTHMAIBHBIX INPHUKIAJHBIX IPOTPAMMHBIX ITAKETOB JUIS DPEIICHHS
COOTBETCTBYIOIINX 33124 Hay4YHO!H U 00pa3oBaTeIbHOI AESTEILHOCTH

OIIK-4.3: Bmageer CcOBpeMEHHBIMH  IporpaMMHBIMH  cpenctBamu  (CAD)  MonenmpoBaHHS,  ONTHMAaJIBHOTO
MIPOCKTHPOBAaHUSA U KOHCTPYHPOBAaHMS IPUOOPOB, CXE€M M YCTPOUCTB D3JIEKTPOHHKM M HAHOAIEKTPOHUKH PA3TUIHOTO
(YHKIHOHAIBHOT'O Ha3HAUCHUS

IIK-1: ToroB ¢opMyIHpoBaTh IeIH U 3aJaYll HAYYHBIX HCCICJOBAHHWI B COOTBETCTBHM C TEHACHIUSIMH M IIEPCHEKTUBAMHU
pa3BUTHs JMEKTPOHUKU U HAHODJIEKTPOHHUKM, a TAaKXK€ CMEXHBIX 0o0nacTell Hayku M TEXHUKH, CHOCOOHOCTbIO OOOCHOBaHHO
BBIOMpATh TEOPETHIECKHE U SKCIICPUMEHTAIBHBIE METOIbI U CPE/ICTBA PEIICHUSI ChOPMYITHPOBAHHBIX 3a/1ad

[IK-1.1: 3HaeT npUHIUIIBI TOCTPOEHUS U (GYHKUHMOHUPOBAHHUS U3ACTHNA MUKPO- M HAHOAIIEKTPOHUKU

IIK-1.2: VYmeer paccUMTBIBaTh MPEACNBHO-IOMYCTUMBIC W TPEAeNbHBIE PEXKUMBI PabdOTBl W3AENHH MHKPO- H
HAHOZJIEKTPOHUKH

[IK-1.3: Brageer HaBBIKAMH BBIOOpA TEOPETHUYECKHX M IKCIICPUMEHTANBHBIX METOMOB HCCIICHOBAHHS H3ICTHH MHKPO- H
HAHOAJIEKTPOHUKHU

ITIK-10: CnocobeH mpoBOAWTH JA0OPATOpHBIE ¥ IPAaKTHYECKHE 3aHATHA CO CTYJACHTAMH, PYKOBOAWUTH KypPCOBBIM
MPOEKTUPOBAHUEM U BHIIIOJHEHHEM BBIITYCKHBIX KBAIM(HUKAIIIOHHBIX Pab0oT OakanaBpoB

[IK-10.1: 3HaeT NpUHIMIIEI IOCTPOEHUSI COBPEMEHHOTI'0 II€JarorMuecKoro mpouecca

I1K-10.2: YMeeT pyKOBOOUTH KYPCOBBIM IPOCKTHPOBAHHEM M BBIMOJHCHHEM BBITYCKHBIX KBaJH(UKALMOHHBIX paboT
OakanaBpoOB

[IK-10.3: BnageeT HaBbIKaMH TOJIEPAHTHOTO U KOHCTPYKTUBHOI'O OOLLEHUS CO CTyAEHTaMHU

TIK-11: Cnocoben oBnaseBaTh HaBBIKAMU Pa3pabOTKU ydeOHO-METOAWYECKUX MATEpUANIOB JUISI CTYACHTOB MO OTACIHHBIM
BUJIaM y4eOHBIX 3aHSATHIA

IIK-11.1: 3HaeT coBpeMeHHBIC yueOHO-eTOANIECKIE Pa3pabOTKH IT0 OTAEIBHBIM BUAAM YUCOHBIX 3aHATHH

TIK-11.2: YMeeT MpoBOIUTH PA3TUYHBIC BUIBI YUCOHBIX 3aHATHI

[IK-11.3: Bnageet HaBbIKAaMH NOJATOTOBKH U POBEACHUS YUEOHBIX 3aHATHH U KYyPCOB MOBBIIICHUS KBATU(UKALIUN

ITIK-2: Cnocoben pa3pabateiBaTh 3(G(PEKTHBHBIE ANTOPUTMBI peUIeHHs C(HOPMYTHPOBAHHBIX 3a4ad C HCIHOJNB30BAHHEM
COBPEMEHHBIX SI3bIKOB IIPOrPaMMHUPOBAHUSI U 00ECIIEUNBATH UX IIPOIPAMMHYIO pEeaIu3aLfIo

[1K-2.1: 3naet MeToxBI pa3paboTKN 3(PEKTUBHBIX aNTOPUTMOB PEIICHHUS HAyYHO-CCIICN0BATEIbCKUX 3a/1a4

[IK-2.2: YMmeeT ucmonp3oBaTh alrOpUTMBl PEIIEHHs HCCIEA0BATENbCKUX 3a7ad C HMCIONB30BAHHEM COBPEMEHHBIX SI3BIKOB
IIPOrpaMMUPOBAHUS

TIK-2.3: Biiameer HaBBIKAMK pa3pa60T1<H CTpaTeruu U METOA0JIOTMU UCCIICA0BAHUA U3AeIui MHUKPO- 1 HAHO3JICKTPOHUKU




IIK-3: CnocobeH pnenaTb HayyHO-OOOCHOBAaHHBIE BBIBOJABI 10 pE3yJbTaTaM TEOPETUUYECKUX U IKCIEPUMEHTAIbHBIX
HCCIIC/IOBaHUH, [aBaTh PEKOMEHIAIMM II0 COBEPLICHCTBOBAHHWIO YCTPOWHCTB M CHUCTEM, TOTOBUTH HAy4HBIC MyOIMKALMH H
3asBKH HA H300peTeHUS

TIK-3.1: 3Haer IPUHIUIIBI IPOBECACHU aHAIN3a IMMOJHOLUCHHOCTH U 3(1)(1)6KTI/IBHOCTI/I SKCIICPUMCEHTAJIBHBIX HUCCIICA0BAHUI

[IK-3.2: YMeeT noArotaBivuBaTh Hay4YHbIe MyOIHMKAIIMA HA OCHOBE PE3yJIbTaTOB HUCCIEIOBAHUI

ITK-3.3: BnageeT HaBBIKaMU IMOATOTOBKHU 3asBOK Ha H300pETEHUS

ITIK-4: CnocobeH aHamM3HPOBATh COCTOSIHUE HAyYHO-TCXHHYECKOH NPOONEMBI IMyTeM Moa0opa, W3y4YCeHHs M aHaIH3a
JUTEPATYPHBIX U MATCHTHBIX UCTOYHUKOB

IIK-4.1: 3HaeT cCOBpeMCHHBIC TEXHHYECKHE TpeOOBaHHS K BBHIOOPY KOHCTPYKTHBHO-TEXHOJIOTHYECKOTO Oa3mca M3l
MHUKpPO- 1 HAHOJIEKTPOHHUKH

I[IK-4.2: VYmeer aHanM3MpOBaTh JHUTEpaTypHbE W MATCHTHBIE MCTOYHHKA NPH pPa3pabOTKe W3ACIUH MHUKPO- H
HAHOAIIEKTPOHUKH

I1K-4.3: Bnaneer HaBbIKaMU KOHCTPYHUPOBAHUS U3ACTHIA MUKPO- M HAHOAICKTPOHUKU

[IK-5: CiocoGeH npoeKTHpOBaTh YCTPOUCTBA, MTPUOOPHI B CHCTEMBI 3IEKTPOHHOI TEXHUKH C YI€TOM 33JaHHBIX TpeOOBaHUH

TTK-5.1: 3HaeT npuHIMIBI TOATOTOBKH TEXHUUYECKUX 3a/IaHUH Ha COBPEMEHHBIE IEKTPOHHBIE YCTPOCTBa

[IK-5.2: YMmeer pa3zpabatbiBaTh IPUOOPHI U CUCTEMBI JJIEKTPOHHONW TEXHUKU

I1K-5.3: Brameer HaBbIKaMH pa3paboOTKM pabodeil TOMOJIOTMH W IUIaHA TEXHOJIOTHH MOHTaXka M COOPKH 3JICKTPOHHOU
KOMITOHEHTHOH 0a3bl M3JETUIl MUKPO- U HAHOAJIEKTPOHUKU

ITK-6: CnocobeH pa3pabaThIBaTh INPOCKTHO-KOHCTPYKTOPCKYIO JOKYMEHTAI[HIO B COOTBETCTBHM C METOAWYECKHMH U
HOPMAaTUBHBIMH TPeOOBaHUSIMHU

I1K-6.1: 3naeT HOpMaTHBHEIE TPEOOBAHMUS K pa3pabOTKE MPOEKTHO-KOHCTPYKTOPCKOH TOKYMEHTAIHN

[IK-6.2: YMeeT ucronp30BaTh CTaHAAPTHL 1 HOPMaTHBHBIE TPEOOBAaHUS IPH pa3pabOTKe JOKYMCHTALUH

[IK-6.3: BnameeT HaBbIKaM¥ BBITYCKa TOKYMEHTAIMH AJIS1 OPTaHU3alUN CEPUHHOTO BBITYCKa M3ACTHN

ITK-7: T'oTOB OCYyIIECTBIIATE ABTOPCKOE CONPOBOXICHUE Pa3pabaThIBAEMBIX YCTPOMCTB, MPHOOPOB M CHCTEMBI JIEKTPOHHOM
TEeXHHUKHU Ha 3Tanax MPOeKTUPOBAHUS M MPOU3BOJCTBA

[1K-7.1: 3HaeT 1 IpHMEHSIET METOIBI aBTOPCKOTO COIIPOBOXICHNUS pa3pabaThIBaeMbIX H3CIHH MUKPOIIECKTPOHUKA

[TK-8: CriocoGeH opraHM30BbIBaTh PA0OTY KOJUIEKTUBOB UCTIOJTHUTEICH

I1K-8.1: 3HaeT NpUHIMIIBI OPraHU3aUH PA0OT COBPEMEHHBIX HAyYHO-UCCIE0BATEIIECKIX KOJUIEKTHBOB

[1K-8.2: YMeeT opraHn30BEIBaTh Pa0OTY KOJUIEKTHBOB UCTIOHHUTETICH

TIK-8.3: Brnaneer meTomamu YyipaBji€HUA MaJIbIMUA KOJUIEKTUBAMU HUCTIOJIHUTEIEH

ITK-9: ToToB yuacTBOBaTh B IPOBEACHHH TEXHHKO-3KOHOMUYECKOTO M (DyHKIMOHATBHO-CTOMMOCTHOTO AaHAIN3a PBIHOYHOU
3 HEeKTUBHOCTH CO371aBaEMOr0 IPOIYKTa

I1K-9.1: 3naeT 3aK0HBI PEIHOYHOH 3P HeKTHBHOCTH cO31aBAEMOT0 IPOAYKTa

IIK-9.2: VYMeeT mNpOBOIUTH TEXHUKO-DKOHOMHYCCKHH W (DYHKIIMOHAIHHO-CTOMMOCTHBIN aHaIW3 W3ACIHA MHKpPO- H
HAHOAIIEKTPOHUKH

I1K-9.3: Brnageer HaBbIKAMH IIOJI'OTOBKM KOMMEPYECKOro (DyHKIMOHAIBHOTO ONMCAHUs, WHCTPYKIMH MO THIOBOMY
HCTIONIE30BAHMIO M3JIEITHH MUKPO- M HAHORJIEKTPOHHKH

VK-1: CmocobeH OCyIIeCTBIATh KPUTHYECKUH aHaau3 TNPOOJIEMHBIX CHUTyallMid Ha OCHOBE CHCTEMHOTO IOAXOJa,
BEIpa0aTHIBATh CTPATETHIO JCHCTBHIMA

VK-1.1: Ananu3upyer NpoOJIEMHYIO CHUTyallMI0 KaK CHCTEMY, BBUIBISII €€ COCTABISAIONIME M CBSI3H MEXIY HHMH,
OCYIIECTBIISICT TIONCK BAPUAHTOB PEUICHUH M MyTeH JaTbHEUIIIETO UCCIICTOBAHMUS

VK-1.2: Ananuzupyer Hay4HO-TEXHHUYECKYIO IMpOOJIeMy, BBLBISIET M (DOPMYJIMpPYeT HAydHbIE 3aJaud, CTaBUT LEIH U
BEIOMPAET METOJIBI HCCIICIOBAHHS

VK-3: CnocobeH oOpraHu3oBbIBaTb U PYKOBOAUTH pPAa0OTONH KOMaHABI, BbIpadaThiBasg KOMAaHJHYIO CTpPaTEeTHIO s
JOCTIDKEHHSI TOCTABJICHHO [en

VK-3.1: Bnaneer HaBBIKaMU OpraHM3allMd M PYKOBOACTBA PabOTON KOMaHIBI 10 SKOHOMHUYECKOMY OOOCHOBAHHIO 3TAIlOB
WHHOBAlIMOHHOTO MPOEKTa MY BEIPAOOTKE KOMaHIHOW CTpaTeTHy JOCTIDKEHHS LeNH (DYHKIIMOHUPOBAHUS PEIIIPUITHUS

YK-4: CrnocobGeH NpUMEHATh COBPEMEHHBbIE KOMMYHUKATHUBHBIE TEXHOJOTMH, B TOM 4YHCIE HAa MHOCTPAaHHOM(BIX) S3bIKe(ax),
JUISL aKaJJIeMHYECKOTO ¥ IPO(eCCHOHATIBHOTO B3aUMOACHCTBIS

VK-4.1: OcymecTBiseT KOMMYyHHUKAIUIO B YCTHOH M MHCBbMEHHOI (popMax Ha MHOCTPAHHOM SI3BIKE, B TOM YHCIIE B paMKax
aKaZeMHYECKOro 1 PO(eCCHOHATIBHOTO B3aUMOICHCTBUS

VK-4.2: JleMOHCTpHUpPYeT HAaBBIKH HCIOIB30BAHMUS COBPEMCHHBIX KOMMYHHKATHBHBIX TEXHOJOTHH U pEHICHHS
MIPaKTUIECKUX MPO(PECCHOHANBHBIX 33124

VYK-6: CnocobeH onpenensTb W PEaTN3OBBIBATH  NPHOPUTETHI  COOCTBEHHOM  JESATENBHOCTH M CIIOCOOBI  ee
COBEpIIEHCTBOBAHUS Ha OCHOBE CAMOOILIEHKH




VK-6.1: Ompenensier u peanu3yeT MNPUOPUTETHl COOCTBEHHOM [EATEIBLHOCTU
OCHOBaHHH OLICHKH U LIeJIECO00Pa3HOT0 UCIIONB30BaHUS COOCTBEHHBIX PECYPCOB

H CHOCOOBI ee COBCPIICHCTBOBAaHWS Ha

6. CTPYKTYPA U COAEPKAHUE IMTPAKTUKHA

z g E a HuaukaTopbt
== = = 13 =
SE| & HaumeHoBaHue Pa3/ieioB U TeM g S nocrixenuss | JluTepaTypa
3 8 3 = KOMIeTeH Ui
Pazgea 1. IloaroroBuTe/IbHbII
1.1 Cp | ®opmynupoBaHue IeIH U 33134 IPAKTUKH, BbIIada HHIABHIY- 106 | YK-6.1 OIIK- JI1.1 JI1.2
AITBHOTO 33IaHUST; HTHPOPMHUPO-BAHKE O MECTE MIPOXOXKIACHHUSI 1.1 OIIK-1.2 J2.1
IPAKTHKH, YCIOBUH (hyHKIMO-HUPOBAHMS OPraHU3aIMH, OZH{(OI H3KO?;<
ACTIOPSIKE JIHS1; MHCTPYKTAX MO TEXHHUKE O30MaCHOCTH Rl -
P P Rl OIIK-2.3 OIIK
-3.1 OIIK-3.2
OIIK-3.3 OIIK
-4.1 OIIK-4.2
OIIK-4.3
1.2 | KPKK | KoHCynbTanuu 1 KOHTPOJIb 4 2 2.1
Pazpnen 2. OcHoBHOI
2.1 Cp | Yuacrtre B Hay4HO - HCCIEIOBATEIbCKOI pabOTe MPEANPHUSITHSE 4 | 106 | YK-6.1 OIIK- JIL.1 J11.2
COCTaBJICHHE MaTEMaTHIECKNX MOJIENIeH O HAIIPaBIICHHIO 1.1 OIIK-1.2 2.1
HAy4HBIX MCCIIEIOBAHMI B COOTBETCTBHH C TEMOt OIIK-1.3 OIIK
MH/IMBUYalIbHOTO 3a/IaHus]; MOjieNiupoBanie Ha OBM u npu -2.1 OlIK-2.2
BO3MOKHOCTH TIPOBEJICHHE SKCIIEPUMEHTATbHBIX HCCIIEIOBAHHIA; O?{(OZHSKO?;(
00paboTka pe3ynbTaToB I/ICC“J'IG,HgBaHI/II/I; cOO0p ¥ MOATOTOBKA OIIK-3 3 OITK
MAaTepHaloB IS BBITYCKHON paboThl 41 OLIK-4.2
OIIK-4.3
2.2 | KPKK [ KoHCynbTanuu 1 KOHTPOJIb 4 2 n2.1
Paznen 3. 3aBeparommii
3.1 Cp | Cucremarusalys MaTepHaIoB MO MPAKTUKE, COCTABICHHUE U 4 | 106 | YK-6.1 OIIK- JIL1 JI1.2
o(opmiIeHHE OTYETA MO MPAKTH-KE B COOTBETCTBHU C MPEIbSBIIS- 1.1 OIIK-1.2 J12.1
eMBIMH TPeOOBAHHAMM; TIOATOTOBKA JOKIAA U TIPe3eHTAIUH TI0 O;I{(Ol F?Kogg
€3yJIbTaTaM IPOXOXKICHHS IPEAUIIOMHON TPAKTUKH Rt -
pesy P A peit P OIIK-2.3 OIIK
-3.1 OIIK-3.2
OIIK-3.3 OIIK
-4.1 OIIK-4.2
OIIK-4.3
3.2 | KPKK | KoHCynbTamuu U KOHTPOJIb 4 2 VK-6.1 OIIK- JI1.1 J11.2
1.1 OIK-1.2 2.1
OIIK-1.3 OIIK
2.1 OIK-2.2
OIIK-2.3 OIIK
-3.1 OIIK-3.2
OIIK-3.3 OIIK
-4.1 OIIK-4.2
OIIK-4.3

7. ®OHJ] OLIEHOYHBIX CPEJICTB U BAPUAHTHI UHIUBUIYAJIbHBIX 3AJAHUI

7.1. KoHTpoJIbHBIE BONPOCHI /IJIsI IPOBeAeHUsI TPOMEKYTOUHO aTTeCTAlNU 00y4aIoIMMXCs 110 MPAKTHKe

1. AHanus cocTOSHUS U JUHAMMKU (PyHKIIMOHHPOBAHUS CPEJCTB U CUCTEM aBTOMATH3ALUH, KOHTPOJIS, TUaTHOCTHKM,
UCTIBITAHUH U yNpaBIEHUS Ka4eCTBOM MPOIYKIMH, METPOJIIOTHYECKOTO 1 HOPMAaTUBHOIO 00€CIIeUeH s TPOU3BOACTBA,
CTaH/IAPTH3AINH ¥ CEPTUHKAIINH C IPUMEHEHAEM HaUISKAIIINX COBPEMEHHBIX METOJIOB M CPEACTB aHAJIH3a.

2. Pa3pa60TI<a TEXHUYCCKOTO 3alaHrd Ha MOJACPHU3ANIO U aBTOMATU3AIINTIO ,ZICﬁCTByIOHIPIX IMPOU3BOJACTBCHHLIX U

TEXHOJIOTHYECKUX IPOIECCOB ¥ MPOU3BOJICTB, TCXHUYECKHX CPEICTB M CUCTEM aBTOKOHTPOIIS, YIPABICHHS, KOHTPOJIS,
JIMarHOCTHKY M UCIIBITAHUM, HOBBIE BHIIBI IIPOXYKIIHH.
3. MaTemaTideckoe MOAEIHPOBAHNE MIPOLIECCOB, 000PYIOBAHHS, CPEACTB U CUCTEM KOHTPOJISI, KOHTPOJIS, THarHOCTHKH,
UCIIBITAHUI U YIIPABICHHUS C HCIOIb30BAHUEM COBPEMEHHBIX TEXHOJIOTHI HAYYHBIX HCCIICTOBAHIA.
4. Pa3paboTtka QpyHKIHMOHAIBHON, JOTHYECKON U TEXHHYECKOH OPraHu3allii aBTOMAaTH3HPOBAHHBIX U aBTOMATHYCCKUX

MIPOU3BOJICTB, MX 3JIEMEHTOB, TEXHU-YECKOT0, aJITOPUTMUYECKOTO U MPOrPAMMHOTO oOecTieueHHs Ha 0a3e COBpe-MEHHBIX
METO/IOB, CPEJICTB U TEXHOJIOTHI MPOSKTUPOBAHMUSL.

5. OnmcaHue NPUHIMIIOB AEHCTBUS U KOHCTPYKIIMH YCTPOICTB, MPOEKTUPYEMBIX TEXHUUECKHUX CPEACTB U CUCTEM

KOHTPOJIsA, YIIPABJICHHSA, KOHTPOJIA, AMArHOCTUKH U HUCTIBITAHUNA TEXHOJOTMYECKUX MpouecCoOB U MPOU3BOJACTB
O6H.ICHpOMI)IHIHeHHOI‘O U CIICHUAJIbHOTO HA3HAYCHMUSI.

6. KoHTposb 3a UCTIBITAHHEM TOTOBOM MPOYKIUHU, CPEACTBAMH U CUCTEMAaMHU KOHTPOJIS U YIPaBICHNUS, HOCTYNAIOIUMI Ha
IPEANPUATAE MATEPUAIILHBIMU PECYPCAMU, BHEIPEHUEM COBPEMEHHBIX METOJ0B aBTOMATU3alUH.
7. KonTpoins padort 1o Hajaake, HACTPOHKe, PeryIHpOBKe, OITBITHOW IMPOBEPKE, PErJIaMEHTy, TEXHHYECKOMY,




SKCILTyaTallHOHHOMY OOCITy>KHBAaHHIO 000PYIOBAaHHS, CPEJCTB U CUCTEM KOHTPOJIIS, AUATHOCTUKH, UCTIBITAHUH, YIpaBICHUS
U TIPOrpaMMHOTO 00eCIeYeHHs], a TaKxKe 00ecreyrBaTh NPAKTUUIECKOE TPUMEHEHNE COBPEMEHHBIX METOJIOB M CPE/ICTB
oIpeeIeHNs AKCIUTyaTallHOHHBIX XapaKTePHUCTHK 000PYIOBaHHS, TEXHIYECKUX CPENICTB M CHCTEM.

8. IToaroroBka 3asBOK Ha N300pETEHUS M MIPOMBIIIICHHBIE 00pa3Ibl B 00JIaCTH aBTOMATH3UPOBAHHBIX TEXHOJIOTHII 1
IIPOU3BOJICTB.

7.2. BapuaHThl 3a/1aHUI HA TPAKTUKY

1. Pa3paboTka 31eKTpOHHOI CHCTEMBI TaOOPaTOPHOTO CTEH 1A MO U3YUYEHHIO PEaKIUi TepMUYECKOTo Pas3IoKeHHs BELIECTB
C y4JacTueM ra3oBoi cdepsl.

2. MccnenoBaHne 3MEKTPOHHON CHCTEMBI 1a00PaTOPHOTO CTEHAA 110 M3YUCHHUIO PEAKIHH TEPMHYECKOTO Pa3JIOKEHNUS
BEIL[ECTB C yIaCTHEM I'a30BOil cepsl.

3. Pa3paboTka CTpyKTypbl 1 000CHOBaHUE MApaMETPOB IEKTPOHHOTO yCTPONCTBA Ul pErUCTpalMu (BIyopecleHIN
XJIOPO(HIUIA B JIUCTHSIX PACTCHHUH.

4. Pa3paboTka CTpyKTYpbl 1 000CHOBaHHE NTapaMETPOB ICKTPOHHOTO YCTPOUCTBA TSI aHAIN3A COCTOSHUS IaXTHOH
M0/136MHOM YCTaHOBKH.

5. ObocHOBaHME CTPYKTYpPhI PACX0OI0OMEPA IIMTHEBOH BOJIBI JUIsl HAIIOPHBIX TPYOOIPOBOIOB OOJIBIIOrO IMAMETpa.

6. HccrenoBanue CTpyKTypBl pacXxogoMepa IMMTheBON BOABI IS HATIOPHBIX TPYOOIIPOBOJOB OOJBIIOTO AWAMETPA.

7. Pa3paboTka »IEeKTPOHHOMN CHCTEMBI IJIsl U3MEPEHUS PACTBOPEHHOTO KHCIOPO/1a B BOJOEME PEIOHOTO XO3SHCTBA.

8. MccnenoBaHue 2MEeKTPOHHOM CHCTEMBI ATl U3MEPEHHsI PACTBOPEHHOT0 KHCJIOPOa B BO0EME PBIOHOT0 X03siicTBa.

9. PazpaboTka 311eKTpOHHOM CHCTEMBI KOHTPOJIS COCTOSIHUSI BEeHTHIIITOPA TIaBHOTO MIPOBETPUBAHUS YTOJILHON IITAXTHI.

10. UccnenoBaHue 3MEKTPOHHOM CUCTEMBI KOHTPOJISL COCTOSIHUSL BEHTUJISITOpPA [JIaBHOI'O IPOBETPUBAHUS YIOJIBHOM IIaXThI.
11. ObocHOBaHME CTPYKTYPHOH CXEMBI DIIEKTPOHHOMN CUCTEMbI KOHTPOJISI KOHIICHTPALlUH METaHa Ha JOOBIYHOM Y4acTKe
YTOIBbHOM IaXTHI.

12. Pa3paboTKa 31eKTPOHHOTO yCTPOHCTBA KOHTPOIIS KA4eCTBA IIPOMBIBOYHON JKHIKOCTH B YCIOBHSIX MOJIOKO3aBO/IA.

13. UccnenoBaHue 2NEKTPOHHOTO YCTPOMCTBA KOHTPOJIS KaU€CTBA IIPOMBIBOYHOM KUIKOCTU B YCIIOBHUAX MOJIOKO3aBOJA.
14. Pa3paboTka CTpyKTypBblI 2I€KTPOHHOM CHCTEMBI KOHTPOJISL KOHIIEHTPALUK caxapa B MPOU3BOACTBE KapaMeNnbHOrO CUpPOIIA.
15. MccnenoBaHye CTPYKTYphl 2JIEKTPOHHOM CHCTEMBI KOHTPOJIS KOHLIEHTPALMK caXxapa B IPOM3BOCTBE KapaMeNbHOIO
chporna.

7.3. Kputepuu onleHHBaHUSA

XapakTepucTuka pe3yIbTaToB IPOXOKICHUS 00yJarOIUMCS MPEATUILIOMHON MIPAKTHKH 110 IPUHIATON B YHUBEPCUTETE
CUCTEME OLICHUBAHMs UMEET BUJL:

«OTnn4HO» — cofepxanne U 0GpopMIIEHHE OTYETA IO MIPAKTUKE MOTHOCTHIO COOTBETCTBYIOT IIPEABSBISIEMBIM TPEOOBAHMUSM,
XapaKTepUCTUKA IIPAKTUKAHTA II0JI0KUTEIbHAsL, OTBETHI HA BOIIPOCHI 110 IPOrpaMMe IPAKTUKU [OJIHBIE U TOUHBIE,
UHIUBHIyalbHOE 33laHNE BBIIOIHEHO 0e3 3aMeYaHHH.

«X0poI110» — BHITIOIHEHB! OCHOBHBIE TPEOOBaHUS K MPOX0XKICHUIO MPAKTUKU NTPU HATUYUU HECYILECTBEHHBIX 3aMEeYaHUH 110
COJICPKaHUIO U (JOpMe OTUETa, XapaKTePUCTHKA IPAKTUKAHTA MOJOKUTENBHAS, B OTBETaX Ha BOIPOCHI 110 IIPOTrpaMMe
MPaKTUKH 00yJafoIIHIACS JOIyCKAeT ONPeAeIeHHbIe HETOYHOCTH, XOTS B IIEJIOM OTBEUYAET YBEPEHHO M UMEET TBEP/IbIC
3HAHMs, UHAUBUYallbHOE 3a1aHKE BBIIIOJIHEHO C HE3HAYUTEIbHBIMU 3aMEUYaHUAMU.

«XopouIo» — 3HaHHS U IPHOOPETEHHbIE IPAKTUYECKUE HABBIKK 00YYaIOIIErocs yJOBICTBOPSIOT OCHOBHBIM TPEOOBaHMSM,
XapaKTepUCTHKA IPAKTHKAHTA TIOJIOKUTENbHAS, B OTBETaX HA BOIPOCHI 110 MPOTpaMMe NPAKTHKH 00YJarOIIHIACS JOMyCKaeT
HETOYHOCTH, HO B LIEJIOM, IEMOHCTPUPYET JOCTATOUHO XOPOILUE 3HAHUS, BBIIIOJIHEHHOE UHAUBUIYAJIBHOE 33JJAHUE UMEET
HE3HAYUTEIIbHBIC 3aMEYaHUs.

«Y IOBIETBOPUTENBHO» — M3JI0KEHHE MaTepHaa B OTYETE JOCTATOYHO MOTHOE, HO UMEIOT MECTO OT/AENbHbIE OTPEIHOCTH,
XapaKTepUCTHKA IIPAKTUKAHTA TIOJIOKHUTEIbHAS, B OTBETaX HA BOIIPOCH! 00yJarOIUICS He BCETAa IEMOHCTPUPYET
[IOHUMAaHHUE CBSI3U TEOPETUUECKOro MaTepHaia ¢ IPaKTUYECKUMU BOIIPOCAMHU, 110 UHAUBUIYAIBHOMY 33aJaHUIO UMEIOTCS
OTJCIIbHBIE 3AMEYAHUS.

«Y IOBIIETBOPHUTEIBHOY» — HIMEIOTCS 3aMEYaHus 110 TIOIHOTE U3JIOKECHUS U 0(OPMIICHHIO MaTepHraia B OTYETe,
XapaKTepUCTHKA IPAKTUKAHTA TIOJIOKUTENbHAS, [IPH OTBETAX HAa BONPOCHI CTYAEHT JOITyCKAeT OMNOKN, HHINBHIyaJIbHOE
3aJJaHUe€ BBIIOJIHEHO C 3aMECYaHUSIMU.

«HeynoBnerBopuTensHO» — B OTYETE OCBEIICHBI HE BCE Pa3fielibl IPOrpaMMBbl PaKTHKH, BBISIBICHBI 3HAUUTEIbHBIC TIPOOEIIBI
B YCBOEHHUU OCHOBHOT'O IIPOrPaMMHOI0 MaTepuaa, HEyMEHUE M10Jb30BATHCS TEOPETUUECKUMY 3HAHUSIMU Ha IIPAKTUKE, 11O
UHIMBUAYAJIbHOMY 33JaHHUIO0 UMEIOTCS CYILECTBEHHBIC 3aMEUaHUs.

«HeynoBieTBOPUTEIILHO» — OTYET IO PE3YJILTATAM IIPOXO0XKICHHS IIPAKTUKH HEIIOJIHBIN, C CYLIECTBEHHBIMH 3aMEUYaHUAMHU
TI0 M3JI0KEHHOMY MaTe-pHally, Ha BOIPOCHI 00ydJaromuiicst He JaeT yA0BIETBOPUTEIBHBIX OTBETOB, HHIUBUYaIbHOE
3aJlaHHE HE BBINOJIHEHO.

OreHKa O MPaKTUKe NPUPABHUBAETCS K OI[EHKAM [0 TEOPETHUECKOMY O0YYIEHHIO U YUUTHIBACTCS NPHU TOABEACHUN UTOTOB
o0miell ycreBaeMOCTH 00y4Jaromerocs.

8. YYHEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECITIEYEHHME ITPOXOKAEHUSA ITPAKTHKHA

8.1. Pexomenayemasi iuTeparypa

JI1.1 | daBbinoB, B. H. ®u3ndeckre 0CHOBBI OMTOIEKTPOHHUKH [ DJIEKTPOHHBIN pecypc]:yuaeOHoe mocodue. - ToMcKk:
ToMckuil rocyJapCTBEHHBIN YHUBEPCUTET CUCTEM YIIPABICHUS U PaiUONIEKTPOHUKH, 2016. - 139 c. — Pexxum
nocryna: https://www.iprbookshop.ru/72209.html

JI1.2 | Tynuk, H. B. Ontuko-3nexkTpoHHbIe TPUOOPHI U CUCTEMBI [ DNEKTPOHHBIN pecypc]:yuedHoe nocodue. - CapaTos:
By3zoBckoe obpasoBanue, 2019. - 217 ¢. — Pexum noctyma: https://www.iprbookshop.ru/79656.html

JI2.1 [IIoramos, A. 1., Bonkomaesa, M. B. IIpu0ops! 1 MeTOAbI KOHTPOJIS [ DIEKTPOHHEIH pecypc|:ydeOHuK. - CaHKT-
IetepOypr: Canxr-IletepOyprekuit ropHslit yausepceuret, 2017. - 432 ¢. — Pexum nocryma:
https://www.iprbookshop.ru/78142.html




8.3. JIuneH3MoHHOE H CBOOOIHO pacnpocTpansiemMoe nporpaMmmMmHoOe oﬁecneqelme, B TOM YHUCJI€ OTCYECCTBCHHOI'O
NMpou3BOACTBA

8.3.1 | OpenOffice 2.0.3 — obmiectBennas auneH3uss MPL 2.0, Grub loader for ALT Linux - muniensus GNU LGPL v3,

8.3.2 | Mozilla Firefox - muuensus MPL2.0, Moodle (Modular Object-Oriented Dynamic Learning Environment)

8.3.3 | munensus GNU GPL

8.4. Ilepeuenn npodeccuoHaNBHBIX 023 JAHHBIX U HH(POPMALMOHHBIX CHPABOYHBIX CHCTEM

8.4.1 | ObC JOHHTY

8.4.2 | OBC IPR SMART

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE ITPOXOXJAEHUSA ITPAKTUKHU

9.1. | MatepunansHo-Texandeckoe obecrieaenne ®I'6OY BO "JlorHTY™:

9.1.1. | Aynutopus 8.602 - JlaGopatopus HUY nis npoBeneHus 1a00paTOPHBIX U MPAKTHUECKUX 3aHATHH, KypCOBOTO
MIPOSKTHPOBaHUS (BBITOJHEHUS KyPCOBBIX padoT), IPYIITOBBIX U HHINBHYaTbHBIX KOHCYIbTAINH, TEKYIIETO
KOHTPOJISL X TIPOMEXKYTOUYHOM aTTECTalluM | HCTOUHHK IIOCTOSHHOTO ToKa - b5-46, b5-44; BonpT™etp - B7-16;
MarasuH conpotusieHui - P327; renepatop - I'6-28; ocummnorpadst - C1-93, C1-73; mynstumerpsl - BM857, RD-
700; ycrpoiicTBo st mariku SMD MoHTaXa; 2JIEKTPO3aIUTHBINA JIEMEHT; KOMIBIOTEpPHI - Pentium-4-2,67 I'T,
Intel Dual Core 2,6 I'Tu, Celeron-2,4 ITTi, AMD-1,2 I'T'; cTONBI ayINTOPHBIE, CTYJIbSI Ay AUTOPHEIC

9.1.2. | Aymutopus 8.811 - JlTabopaTopusi MEKpPOITPOIIECCOPHOH TEXHUKH, UCTIOIb3yeMast JUTs IPOBEICHHS 3aHATHI
JIEKIIMOHHOTO THIIA : MYJIbTUMETUIHBIA TPOEKTOP; IKPAH MPOESKIIMOHHBIN ; HOYTOYK; KOMITBIOTED; CTOJIBI
ayJUTOPHBIC, CTYJIbsI AyJUTOPHBIC, IOCKA ayAUTOPHAS

9.1.3. | Aynutopus 2.138 - UuranbHeiii 3a1 HaydHo-TeXHUYECKOW OMOIMOTEKN — MOMELIEHUE sl CAMOCTOSTEIbHOM
paboThI C BO3MOXKHOCTBIO MOJIKITIOUeHHSI K ceTH "MHTepHeT" 1 o0ecrieueHrneM I0CTyIa B 3JCKTPOHHYIO
“H(POPMAIIMOHHO-00pa30BaTEIbHYIO Cpely OpraHu3aIuy : KoMITbIoTepHast TEXHUKA C BO3MOYKHOCTBIO
TONIKITFOUEHMSI K ceTh «IHTepHeT» U obecneueHreM J0CTyIa B 3JIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTeNbHYIO
cpeny (QUOC HouHTY) u anexrponno-6udanoteunyio cucremy (O5C IPR SMART), a Takxke BO3MOXKHOCTBIO
WHIMBUAYAILHOTO HEOTpaHW4YeHHOTo goctyna ooy4aronuxcs B ObC u DMOC nocpenctsom Wi-Fi ¢
MEPCOHATBHBIX MOOHMIIBHBIX YCTPOMCTB.

10. MTPOU3BOJCTBEHHAS PABOTA U IPUOBPETEHUE KBAJIM®UKALIUN

CtyzneHTHI B Ipoliecce NMPOXOKICHHS MPAKTUKA MOTYT paboTarh Ha pabO4YMX MECTax 10 HAIPaBIICHHUIO NOATOTOBKH, €CIH
9TO HE NPHBENET K CHIMKCHHIO KayecTBAa BBHINONHEHUsS NPakTHKU. KOHKpeTHBIE BUABI paboT, BBINOJHAEMBIX CTYICHTAMH
Ha paboYMX MecTax, COINIaCOBBIBAIOTCS ¢ pykooxuteneM npakTukd oT JoHHTY. CryaeHTHl B IEpUOA NPAKTUKH MOTYT
cllaTh 9K3aMEH Ha COOTBETCTBYIOIIYIO KBaNM(DUKALMOHHYIO TPYIIy MO TeXHUKE OE30MacHOCTH W Ha IpHOOpeTeHHe
pabounx mpodeccuii, ¥ NOTYIUTh KBUTH(UKAIIIOHHOE YIOCTOBEPEHHE.
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Pabouas nmporpamma npakTuku: «IIpoeKTHO-KOHCTPYKTOPCKAsk IPaKTHUKa»:

pa3paborana B cootBerctBrn ¢ OPI'OC BO: denepanbHbBIi TOCYIapCTBEHHBI 00pa30BaTEIbHBIM CTaHAAPT BBICIIECTO
oOpa3oBaHUs - MarmcTpaTypa Io HampasieHHI0 moarotoBku 11.04.04 DiekTpoHWKAa ¥ HAaHOMIEKTPOHHWKA (TIPHKa3
Muno6pHayku Poccun ot 22.09.2017 r. Ne 959);

COCTaBJIcHA B COOTBETCTBMHM C Y4YeOHBIM IUIAHOM II0 HampamBieHW0 mnoarotoBkud 11.04.04 DrekrpoHuKa U
HAHOZJIEKTPOHUKA, HampaBleHHOCTh (mpoduib) / crnenuanuzanus «[IpombluuienHas snekrponukay mis 2024 rona
npuéma, ouHast hopma 00ydeHHUs.

1. IIEJIb U 3AJAYU TPOXOXAEHUSA ITIPAKTUKHU

. 3akperuieHne U yriryOleHHe TeOpeTHYeCKHX 3HAHHM, MOIyYeHHBIX B Ipolecce 00ydeHUs, MpHoOpeTeHHe
NpPaKTUYECKUX HAaBBIKOB IIPOEKTHPOBAHMUS M KOHCTPYHUPOBAHHS OSJIEKTPOHHBIX YCTPOMCTB U CHCTEM Ha OCHOBE
COBPEMEHHBIX TEXHOJIOTHH 1 IPOTPAMMHBIX CPEICTB.
ean: . O3HAaKOMJIEHHE C COBPEMEHHBIMU METOJaMH U CPEACTBAMH IPOSKTUPOBAHUS, MOJCIHUPOBAHUS M aHAJIH3a
* | 3MEKTPOHHBIX CXEM M YCTPOUCTB.
. DopMHpOBaHHE HABBIKOB PAaOOTHl B KOMaH/E NMPH BBIIOIHEHUH MPOEKTHBIX 3a]au.
. Pa3Butne crocoOHOCTH K CaMOCTOATETPHOMY PpEIICHHIO HHXXEHEPHBIX 3a/1ad, aHAIN3y Pe3ylIbTaTOB U
(hopMyITHPOBAHUIO BEIBOIOB.
3anaun:
11l W3yyeHne HOPMATHBHO-TEXHHYECKOM [MOKyMEHTAIlMH, CTaHJApTOB M TpeOOBaHMH K pa3paboTke
" | 2TIEKTPOHHBIX YCTPOUCTB.
120 OcBoeHHE TPUHIMIOB U METOIOB HPOEKTHPOBAHUS AHANOTOBBIX, HUPPOBEIX M CBY a3mexTpoHHBIX
| ycrpoiicTs.
130" IIpuobpereHne HaBBIKOB PabOTHI C COBPEMEHHBIMH IIPOrPaMMHBIMHU MaKeTaMH Ul CXEMOTEXHHUECKOTO
"~ | Mmomemmposanus (Hanpumep, Altium Designer, OrCAD, MATLAB/Simulink).
1.4 O3HaKOMJIEHUE C TEXHOJIOIMYECKUMU IPOLECCAMU IIPOU3BOACTBA IEKTPOHHBIX YCTPOMCTB.
1.5] Pa3paboTka KOHCTPYKTOPCKOH NOKyMEHTAllMd B COOTBETCTBUH ¢ TpeboBanmsimu ECK/I.
161 IIpoBeneHue SKCIIEpPUMEHTANBHBIX HCCIEIOBAHUN pa3paOOTaHHBIX YCTPOMCTB (ECNIH 3TO IPEIyCMOTPEHO
" | 3amanuem).
171° IlonroTtoBka oOT4YeTa O TIPOXOXKICHWH MPAKTHKH, COJACPIKAINETr0 aHAJIW3 BBIIOJIHEHHOW paboTH,
" | HOMyuYeHHBIE PE3yNbTATHl U BBIBOIBI.
1.8 Pa3BuTHe HaBBIKOB O(OPMIICHUS TEXHUYECKOH JOKYMEHTAIIMM M NPE3CHTALMU PE3yJIbTaToB PaOOTHI.
2. MECTO ITPAKTUKHA B CTPYKTYPE OGPA30OBATEJIbBHOU ITPOI'PAMMBbI
21 IpaxTrka oTHOCHTCS K 4acTH, GOpMUpYeMOl yuacTHUKaMH 00pa3oBaTeNIbHBIX oTHOLIeHHH, bioka 2 [Ipakruka

y4eOHOTO IIIaHa.

2.2.| CBs3b ¢ mpeIecTBYIOIMMH TUCHUILIHHAMY (MOYJIAMH), IPAKTUKAMM:

2.2.1. | Cuctembr ABTOMATU3UPOBAHHOI'O IPOCKTUPOBAHHUA B 3JICKTPOHUKE

2.2.2. | IIpoexkTupoBaHuE NEKTPOHHBIX CPEICTB U CHCTEM

2.2.3. | CneunaibHbie BOIIPOCH IPOSKTUPOBAHUS M KOHCTPYHUPOBAHUS CPEICTB U3MEPEHUI

2.2.4. | IIpoeKTHO-KOHCTPYKTOPCKas MPAKTHKA

2.2.5. | IIpoexTrpoBaHUE MHKPOIPOLECCOPHBIX CUCTEM

2.2.6. | Hayuno-nccnenoBaTensckast paboTa (MOTydeHHe IePBUYHBIX HABBIKOB HAYYHO-MCCIEIOBATEILCKOM PabOThI)

2.3. | CBs3b ¢ nocjieay0MUMH AUCUUILIMHAMEY (MoAyJasiMu), npakTukamu, [UA:

2.3.1. | Hayuno-uccnenoBarenbckas padboTa (MosrydeHre IepBUIHBIX HABBIKOB HAYTHO-HCCIIEI0BATEIBCKOM paboThI)

2.3.2. | DxoHOMHIYECKOE 0OOCHOBaHNE HHHOBAITOHHBIX PEIICHIH

2.3.3. AﬂaHTHBHBIe SJICKTPOHHBIC 1 MUKPOIIPOIECCOPHBIC CUCTCMbI

2.3.4. | MaTemaTnueckoe MOAEIMPOBAHUE YCTPOICTB U CUCTEM

2.3.5.| Metonbl 00pabOTKH N3MEPHUTETHFHON HH(DOPMAITIH

2.3.6. | BeimoaHeHWe | 3aIIuTa BBITYCKHON KBATU(PHKAIIMOHHOW PabOTHI

2.3.7. | lIpeauruioMHast MpakTUKa

3. BUJ ITIPAKTUKHA, ®OPMA U CIIOCOB EE ITPOBEJIEHMSI

3.1. Bux npakTuku: yaeOHas

3.2. Tum npakTHKH:

3.3. ®opma poBeIeHHs TPAKTUKU: HEITPEPHIBHO

3.4. Crioco6 mpoBeneHNs MPAKTUKHU: CTAI[IOHApHAS




4. OGBEM ITPAKTHUKHA, CPOKH NTPOBEJEHWS, BUIbI KOHTPOJISA U ®OPMbI OTYHETHOCTH

4.1. Pactipenenenue 4acoB, OTBEACHHBIX Ha IPOXO0XKICHUHU MPAKTUKH, HA BUJIBI padoT

Cemectp
(<Kypc>.<CemecTp Ha 2(1.2)
Kypee>) Hroro
Henens
Bup zanstuit VII PIT V11 PII

KonraxrHas pabora 12 12 12 12
(KOHCYNBTALIMU U
KOHTPOJIb)

KonraktHas pabora 12 12 12 12

Cam. pabota 60 60 60 60

Hroro 72 72 72 72

4.2. Cpoxu IpoBeIeHUs IPAKTUKN YCTaHABIMBAIOTCS MIPUKA30M PEKTOPa B COOTBETCTBUHU C YTBEP KICHHBIM
KaJICH/IapHBIM IpaHKOM.

4.3. Bunsl KOHTPOJISL: 3a4€T C OLIEHKOU 2 CeM.

4.4. ®opmbl
OTYETHOCTH:

5. INIAHUPYEMBIE PE3YJIBTATBI IPOXOKJAEHUS ITPAKTHUKHA

I1K-1: ToroB ¢hopMynmpoBaTh LENU M 3aJadd HAYYHBIX HCCICJOBAHUH B COOTBETCTBHU C TCHACHILMAMH M INEPCIICKTHBAMHU
Pa3BUTHA YEKTPOHUKH W HAHOAJIEKTPOHUKW, a TAakXKe CMEXHBIX 0o0lacTell HayKW M TEXHHKH, CIIOCOOHOCTBIO OOOCHOBaHHO
BBIOMPATh TEOPETUUECKHE U IKCIIEPUMEHTAIbHBIE METO/IBI U CPEJICTBA PELICHUS C(OPMYITHPOBAHHBIX 33124

[1K-1.1: 3HaeT NpUHIHUIIEI TOCTPOCHNS W (DYHKIMOHUPOBAHUS M3ICIUI MUKPO- M HAHORIEKTPOHUKH

IIK-1.2: VYmeeT paccUUTBIBaTh MPEACIBHO-IONMYCTHMBIE W TPEOCIHbHBIE PEKHUMBI PabOTHl W3ACIHN MHKPO- H
HAHOAIIEKTPOHUKH

TIK-1.3: Bnageer HaBBIKAMH BbI60pa TCOPETUYCCKUX W OKCIICPUMCHTAJIBHBIX METOJ0B HCCJIICAOBAHUA U3AeIui MUKpPO- U
HaHOJJICKTPOHUKHA

ITIK-2: Cnocoben pa3pabateiBaTh 3(G(PCKTHBHBIC aITOPUTMBI PEUICHUS C(HOPMYITHUPOBAHHBIX 3aJad C HCIOJNB30BaHHEM
COBPEMEHHBIX SI3BIKOB ITPOTPAMMUPOBAHUS U 00ECIICUNBATh UX MPOTPAMMHYIO PEeaTH3anio

IIK-2.1: 3naet MeTobI Pa3pabOTKU IPPEKTUBHBIX aITOPUTMOB PEIICHHS HAyYHO-CCIICI0BATEIbCKUX 3a/1a4

[IK-2.2: YMmeer ucnonb30BaTh aNrOpUTMbl PEUICHHS MCCIEI0BATENIbCKUX 3a]a4 C HCIOJIb30BAHUEM COBPEMEHHBIX SI3bIKOB
IIPOrpaMMHUPOBAHUS

I1K-2.3: Bnageer HaBBIKaM1 pa3pabOTKH CTPATETHH U METOIOJIOTHH NCCIEOBAHNS H3STHH MUKPO- 1 HAHOIEKTPOHUKA

IIK-3: Crnocoben Jnenatb Hay4HO-OOOCHOBAaHHBIC BBIBOABI 110 pE3yJbTaTaM TEOPETHUECKMX U BKCIIEPUMEHTaIbHBIX
WCCTIENIOBaHMH, AaBaTh PEKOMEHJAMH II0 COBEPIICHCTBOBAHHWIO YCTPOHCTB M CHCTEM, TOTOBHUTH HaydHBIC ITyOIMKAIUM W
3asBKU Ha N300peTeHHS

TIK-3.1: 3naer MNPUHIOUIIBI IIPOBCACHUA aHAJIN3a ITOJITHOLCHHOCTHU 1 3(1)(1)GKTI/IBHOCTI/I OKCIICPUMCHTAJIbHBIX I/ICCHCIIOBaHI/Iﬁ

IIK-3.2: YMeeT noAroTaBianBaTh HayqHbIC MyOJHKAI[IHA HA OCHOBE PE3yJIbTATOB UCCIICIOBAHUI

IIK-3.3: BnageeT HaBBIKaMU MOATOTOBKHU 3asBOK HA H300pETEHUS

[IK-4: CrocoOeH aHaNIM3UPOBaTh COCTOSHHE HAyYHO-TEXHUYECKOH NpoOJIeMbl IyTeM TMOA0O0pa, HW3yYeHWs M aHalHu3a
JUTEPATYPHBIX U MATCHTHBIX UCTOYHUKOB

[IK-4.1: 3Haer coBpeMEHHBIE TeXHHUYECKHE TpeOOBaHHMS K BBHIOOPY KOHCTPYKTHBHO-TEXHOJOTHUECKOTO Oas3wca W3IeNUi
MUKpPO- U HAHOZJIEKTPOHUKH

[K-4.2: VYmeer aHamu3UpoOBaTh JIMTCPATypHbIE W TIATCHTHBIC WCTOYHUKUA TIpU pa3pabOTKe W3IACTHA MHKPO- H
HAHOAIIEKTPOHUKH

[1K-4.3: Bnaneer HaBBIKaMy KOHCTPYHWPOBAHUS U3ACTHH MUKPO- 1 HAHOAICKTPOHUKU

[TK-5: CriocoOeH MpoeKTHPOBaTh YCTPOHUCTBA, MPUOOPHI U CUCTEMBI HIIEKTPOHHON TEXHUKU C YIE€TOM 3aJaHHBIX TpeOOBaHUN

IIK-5.1: 3naeT npuHIMIBI TOATOTOBKH TEXHHUYECKUX 3a/1laHUI Ha COBPEMEHHBIE AIIEKTPOHHBIE YCTPOCTBA

IIK-5.2: YMmeet pa3pabaTbiBaTh MPUOOPHI U CUCTEMBI JJICKTPOHHOW TEXHUKH

[IK-5.3: Brnageer HaBblKaMH pa3paboTKu paboueil TOMONOTMM W IUIaHA TEXHOJIIOTMM MOHTaXa M COOPKH DIEKTPOHHON
KOMIIOHEHTHOW 0a3bl U3/1eIIMH MUKPO- 1 HAHOBIEKTPOHUKH

[IK-6: CmocobeH pa3pabaTeiBaTh IPOEKTHO-KOHCTPYKTOPCKYIO HOKYMEHTALIMIO B COOTBETCTBHM C METOAWYECKUMU H
HOPMAaTHBHBIMHU TPEOOBaHUAMH

IIK-6.1: 3naeT HOpMaTHBHBIE TPEOOBAHUS K Pa3pabOTKe MPOSKTHO-KOHCTPYKTOPCKOH TOKYMEHTAIHN




[IK-6.2: YMeeT ucronb30BaTh CTaHAAPTHL U HOPMATHBHBIC TPEOOBAaHUS IPU Pa3pabOTKe JOKYMECHTALUH

IIK-6.3: Bnageet HaBbIKaMM BBIITyCKa JOKYMEHTAIMU JUIs OpraHU3al[ii CEPUITHOTO BhIITYCKa U3/eINH

VK-1: Croco0eH OCyIIeCTBIATh KPUTHYSCKUAH aHaIM3 TPOOJEMHBIX CHTyalldii HAa OCHOBE CHCTEMHOTO MOIXOJa,
BBIPa0ATHIBATh CTPATETHIO ICHCTBHI

VK-1.1: Ananm3upyerT mNpoOJIEMHYIO CHUTyallMI0 KaK CHCTEMY, BBLIBISIL €€ COCTABIAIONIME M CBS3H MEXIY HHMH,
OCYIIECTBIISET IOMCK BAPHAHTOB PEUICHUN U IyTel NajgbHENIIero uccie0BaHus

VK-1.2: AHanmusupyeT HayYHO-TCXHHYECKYIO IPOOJEeMy, BBIABISIET W (OPMYTHpPYeT HaydHbIC 3aJadd, CTaBUT LEIH H
BBIOMPAET METOBI HCCIICIOBAHHS

YK-4: CnocobeH MpUMEHSITh COBPEMEHHBIE KOMMYHUKATHBHBIE TEXHOJOTMH, B TOM YHCJIE€ HAa WHOCTPAHHOM(BIX) sI3bIKe(ax),
JUTSL aKQJIEMUYECKOTO U MPO(HECCHOHAITLHOTO B3aMMO/ICHCTBHS

VYK-4.1: OcymiecTBiseT KOMMYHHKAIUIO B YCTHON M MHUCBMEHHOHN (popMax Ha MHOCTPAHHOM SI3BIKE, B TOM YHCIIE B paMKax
aKaJIeMUYECKOTO U MPOECCHOHATBHOTO B3aNMOIACHCTBUS

VK-4.2: JleMOHCTpUpPYeT HaBBIKM HCIOIb30BAHUS COBPEMEHHBIX KOMMYHMKATHBHBIX TEXHOJOTMH [ pelIeHHs
MPaKTHYECKUX NPOECCHOHANBHBIX 3a1a

VK-6: CnocobGen ompenensiTb W  peaJu30BbIBATH  MPHOPUTETHI  COOCTBEHHOM  JESTENBHOCTH M CIIOCOOBI  ee
COBEPIICHCTBOBAHKS Ha OCHOBE CAMOOLICHKH

VK-6.1: Omnpenpenser u peanusyeT NPHOPHUTETEI COOCTBEHHOHW [EATENBPHOCTH H CHOCOOBI €€ COBEpIICHCTBOBAaHUS Ha
OCHOBaHHH OLICHKH U LIeJIECO00Pa3HOT0 UCIIONB30BaHUS COOCTBEHHBIX PECYPCOB

6. CTPYKTYPA U COAJEPXKAHME ITPAKTUKHA

= E = E ? 2 Huaukaropsl
Ss|5¢ HaumeHoBaHue pa3/1es10B U TeM ES 2 AOCTHIKEHUSI Jluteparypa
3 3 3 = KOMIIeTeHIMii
Pazpnen 1. Paznea 1. IloaroroBure/1bHbIN TAIN
1.1 | KPKK | Ilenu u 3a1a4u TUCHUTUIHHBL. 6 | TIK-2.1TIK-2.2 JI1.1 JI1.2
MecTo AUCIMIUIHHEL B yIeOHOM IIaHe. IK-2.3 11K-3.1
Opranuzanys paboThl BO BpeMs IPAKTHKH. IK-3.2 TK-3.3
IpaBuna TeXHUKH OE30IIACHOCTH. TK-4.1TIK-4.2
TIK-4.3 TIK-5.1
[IK-5.2 TIK-5.3
[IK-6.1 I1K-6.2
[1K-6.3
1.2 Cp | MHCTpyKTaX 10 TeXHHKe Oe30MmacHOCTH, HHPOPMUPOBaHHUE O 2 10 | IK-2.2 TIK-3.1 JIL1
pacropsiike JHs, BUAaX paboT U ux 06bEMax  T.J. IIK-5.2 TIK-6.1
[1K-6.3
Pazpnen 2. Paznea 2. OcHOBHOI 3Tan
2.1 Cp | IIpoexTrpoBaHue MPUHIMITAAIBHONW CXEMbI YCTPOMCTBA 2 40 |TIK-2.2TIK-3.1 J.1
¢ ucnonmb3oBanrneM CAD cucrem. IIK-5.2 TIK-6.1
. MogenupoBasue paboTsl CXEMBI C HCTIOIb30BAHHEM IK-6.3
CHEUUATH3UPOBAHHOTO MTPOTPAMMHOTO 00ECIICYEHHS.
. ONTHMHU3AIHUSA CXEMBIL.
. IpoextupoBanne nevataoi miatsl (PCB) ¢
ucnonb3oBanrueM CAD cuctem.
. PazpaboTka kopiryca ycrpoiicta (ipu
HEOOXOIUMOCTH).
. IIporpaMMupoBaHUEe MUKPOKOHTPOILIEPOB (IIpU
HEO0OXOIMMOCTH).
. OTtiagka U HaCTPOWKa yCTPOWCTBA.
Paznen 3. Pazgen 3. 3aBepmarommii 3tan
3.1 | KPKK |3ammra oT4eTa 10 npakTuke 2 6 |IK-2.2TIK-3.1 1.1
[1K-5.2 TIK-6.1
[K-6.3
3.2 Cp | CucremaTH3aiys MaTepHajIoB IO MPAKTHKE, COCTABICHHE H 2 10 | IIK-2.2 TIK-3.1 JI.1
oopMIIeHHE OTYETA IO TPAKTUKE B COOTBETCTBUH C IIK-5.2 TIK-6.1
HpeabABIIEMbIMU TPEOOBAHUAMIY; IOATOTOBKA JOKIAA 1 IIK-6.3
MPE3eHTAIUH 0 Pe3yJIbTaTaM MPOXOXKICHUS MPAKTHKH.

7. ®OH/I OIEHOYHbIX CPEJICTB U BAPUAHTHI UHJUBUY AJTbHBIX 3A TAHUI

7.1. KoHTpoJIbHBIC BOIPOCHI /151 IIPOBECHUSI IPOMEKYTOYHOH ATTeCTAUH 00y4aloIuXCcs 110 IPAKTHKE

1. Ienu u 3agaun NPOEKTHO-KOHCTPYKTOPCKOM MPaKTHKH.
2. OCHOBHBIE 3TaIlbl IpoIecca MPOSKTUPOBAHUS NMEKTPOHHOTO YCTPOHUCTBA.
3. HopmaTtuBHO-TeXHUYECKas JOKYMEHTALMs, HCIIOIb3yeMas IIpU MPOESKTUPOBAHUH M KOHCTPYHPOBAHUU

SIIEKTPOHHBIX yCTPOHCTB.
4. OCHOBHBIE IPUHIMITEL pa3paboTKi KOHCTpykTopckoi nokymernrtanuu (ECK]).




Metonbl U UHCTPYMEHTBI, UCIOIb3YEMBIE ISl MOJACIUPOBAHNS U aHAJIN3a IEKTPOHHBIX CXEM.
OcHoBHbIE TpeOOBaHUS K OOPMIICHHIO OTYETA 110 MPAKTHKE.

[puHIMTE pabOTHl B KOMaHAE TPH BHIOIHEHWH MIPOCKTHBIX 3a1ad.

8. MeTomb! 3aUTHl HHTEIIEKTYAIbHON COOCTBEHHOCTH HMPH MPOEKTHPOBAHHUHU 3JIEKTPOHHBIX YCTPOICTB.

Now

7.2. BapuaHThl 3a1aHUii HA NPAKTHKY

OOmue HampaBICHNUS:
. [IpoexTupoBaHye aHaJIOrOBBIX YCTPONCTB:

0 Yeunmutenu (MarouTyMsIIye, OTepallHOHHbIC, HHCTPYMCHTAJIBHBIC, MOIITHOCTH).

o OunbTpH! (aKTHBHBIE, TACCHBHEIE).

0 I'enepaTopsl (CHHYCOMAANBHBIX CUTHAJIOB, UMITYJIECHBIE).

0 VicroyHnky nuTaHus (JIMHCHHBIC, UMITYJIbCHBIC).

0 CxeMBI 00pabOTKH aHAJIOTOBBIX CHTHAJIOB (IETCKTHPOBAHHE, MOIYJISALHS, TEMOMYIISAINS).

. IpoextupoBanne nUGPOBBIX YCTPOUCTB:

0 MHUKPOKOHTPOJJIEPHBIE CHCTEMBI YIPABICHHUS.

o CucteMbl cOopa U 00pabOTKU JAaHHBIX.

0 Jlornyeckue cxembl (KOMOMHAITMOHHBIC, TTOCICAOBATEIBHOCTHBIC).

o Hudpossie GuIbTpsI.

o Hutepdeiicer (UART, SPI, 12C).

. IIpoextupoBanne CBY ycTpoiicTB:

o Yennmnremrn CBY.

o Ounetpel CBY.

o AHTEHHBI.

o CBUY reneparopsl.

0 Cxewmsl 06pabotkn CBY curnanos.

. IIpoekTupoBaHue YCTPOICTB HA HAHOIIECKTPOHHBIX KOMIIOHEHTaX (IIPH HAJHYHU COOTBETCTBYIOIIECH 0a3bl):
0 CeHCopBI Ha OCHOBE HAHOMATepHAaJIOB.

o TpaH3uCTOPEI HA OCHOBE HOBBIX MaTepHaioB (TpadeH, HAHOTPYOKH).

0 HaHO03/1eKTpOHHBIE CXEMBI MaMSTH.

ITpuMepb! KOHKPETHBIX 3aJaHMUH:

1. Pa3paboTka u MomennpoBaHUE MPENN3HOHHOTO YCIIIMTEIS ITOCTOSHHOTO TOKA ¢ HU3KHM YPOBHEM IMTyMa ML
U3MEPHUTEIHHON anmapaTypsl.

0 Henp: PazpaboTka cxeMsl, BEIOOP 2IEMEHTHOI 06a3bl, MOACIHPOBAHUE B crienuanu3upoBanHoM [10 (Hampumep,
LTSpice, Multisim), aHanu3 XxapakTepucTHK (yCHICHHUE, T0J0ca MPOIYCKaHusI, IryM). Pa3paboTka KOHCTPYKTOPCKOM
JIOKyMEHTaIlNH.

2. IpoektrpoBanue HUPPOBOrO KOHTPOILIEPA AJIs YIPABJICHHS IIATOBBIM JBUTATENEM Ha 0a3e MHKPOKOHTPOILIIEpa
STM32.

0 Iens: PazpaboTka cxeMbl, HalMCaHNE MPOTPaMMHOTO oOecIieueH s, OTIaaKa ¥ TECTHPOBAHUE, pa3paboTKa
KOHCTPYKTOPCKOI JOKyMEHTaLUH.

3. Pa3paboTka akTHBHOrO (HIBTPAa HIKHUX YaCTOT 3-I'O MOPSJIKA Ui 00pabOTKH ayAHOCUTHAJIOB.

0 Hens: Pa3zpaboTka cxeMsl, BEIOOP AIIEMEHTHOI 6a3bl, MOAEIHPOBAaHUE B crienuanusnpoBanHoM [10, aHanms
JaCTOTHBIX XapaKTEPHUCTUK, Pa3pabOTKa KOHCTPYKTOPCKOH JOKYMEHTALIHH.

4. IpoekrupoBanue u moxenupoanre CBY ycuiuTens MOIIHOCTH [UIs TEICKOMMYHHUKAIIMOHHBIX CHCTEM.

0 Lenp: pa3paboTKa CXEMBI, BBIOOp JIEMEHTHOW 0a3bl, MOJETUpPOBaHKE B crienuainsupoBanHoM [10 (Hanpumep,

ADS, Microwave Office), aHanu3 XxapakTepuCTHK (K03 GUINEHT yCHIeHH, BeIXoaHas MomtHocTs, KITJT), paspaboTka
KOHCTPYKTOPCKOM JIOKyMEHTALMH.

5. Pa3paboTka cucTeMbl MOHUTOPHHIA TEMIIEPATYPBI M BIAXHOCTH Ha 0a3e MMKPOKOHTpoJUIEpa U OECIIPOBOAHOIO
uHTepdeiica (Hanpumep, Bluetooth).

0 Iens: pa3paboTka CXEMbI, HAMHCAHUE IPOTPAMMHOTO 00eCTIedeH s, OTIaJKa U TeCTHPOBAHKE, pa3padoTKa
KOHCTPYKTOPCKOM JOKyMeHTauuu. MHTerpanus ¢ MOOMIBHBIM MPHIIOKEHNEM (€CIIM BO3MOKHO).

6. HccnenoBanue 1 MOJIEIMPOBAHUE XapaKTEPHCTUK TPAH3HCTOPA HAa OCHOBE rpadeHa (MOZENbHAS 33/1a4a).

0 Llens: u3ydeHne AUTEpaTyphl IO TEME, BHIOOP aJeKBAaTHOH MOMENH TPAH3UCTOPA, MOJCINPOBAHUE B

cneruamupoanHoM [10 (mampumep, COMSOL Multiphysics), aHanu3 xapakTepUCTHK (BOJIbT-aMIIEPHBIX, YACTOTHBIX).
O1LeHKa NepCIieKTHB IPUMEHEHUS.

7.3. Kputepuu ouneHnBaHus

OOyuarouuiics BEIOTHSAET OTYET MO NMPAKTHKE B CPOK, YCTAHOBIECHHBIM MPHKAa30M PEKTOPa B COOTBETCTBUU C
YTBEPKICHHBIM KaJeHIapHBIM TUIAHOM.

IMo pe3ynpraTaM 3aIUTEI OTYETA IO MPAKTHKE 00YUIArOMIEMYCs BEICTABIISIOTCS CIEAYIONIHE OI[CHKH:

«OTINYHOY — 3a/laHKe Ha NIPAKTUKY BBINOIHEHO 0€3 3aMeuaHuil; cojepikanue u opopMiIeHHe OTUETa [0 Pe3yabTaTaM
MPOXOXKICHUS IPAKTUKH MOJIHOCTHIO COOTBETCTBYIOT IIPEABSBISIEMBIM TPEOOBAHHAM; XapaKTEPUCTHKA IIPAKTHKAHTA
TIOJIOKUTEINIFHAS; OTBETHI HA BOIPOCHI 110 MIPOTpaMMe NPAKTHKHY TIOJIHBIE U TOYHBIE, IIPH 3aIUTe 0TYETa 00yJaIoIHics
JEMOHCTPHPYET OTIUYHYIO TEOPETUIECKYIO TIOATOTOBKY;

«XopouIo» — 3a/laHue Ha NPAKTUKY BHIIOJIHEHO C HE3HAYUTEIEHBIMU 3aMEYaHHUIMHU; BBIIIOJHEHBI OCHOBHBIE TPEOOBaHNUS K
MPOXOKICHHUIO MIPAKTHKH NTPH HATWYWN HECYIIECTBEHHBIX 3aMEYaHUH 0 CoJlep KaHMIo B (hopMe 0T4YETa 10 pe3yIbTaTaM
MPOXOXKICHUS MPAKTUKH; XapaKTEPHCTHKA IIPAKTHKAHTA TIOJIOKUTEIBHAS; B OTBETaX HA BOIPOCH! 110 IIPOTrPaMMe IPAKTHKH
oOyyatommuiics 10MycKaeT HETOYHOCTH, HO B II€JIOM OTBEUYAaeT YBEPEHHO U UMEET TBEP/Ible 3HAHUS, JEMOHCTPUPYET
XOPOIIYIO TEOPETHYECKYIO OATOTOBKY:;

«Y IOBIETBOPHUTEIHLHOY — 3a/JaHNE Ha MIPAKTHKY BBHIIOIHEHO C 3aMEYaHISIMHI; HMEIOTCS 3aMEHYaHHU [0 TIOJTHOTE M3JIOKEHNUS U




oopMIICHHIO MaTeprana B OTIETE MO Pe3yNbTaTaM MPOXOXKICHHUS MPAKTHKH; XapaKTePUCTHKA MPAKTUKAHTA
MOJIOXKUTEINIBHASL; TIPH OTBETAX Ha BOMPOCHI O0YYAIOIIUICS TOMYCKAeT OIIHOKH, JEMOHCTPUPYET CIIa0dyI0 TEOPETUIECKYIO
MOATOTOBKY;

«HeymnoBieTBOpHUTEIFHOY» — 33/IaHNE HA IPAKTHKY HE BHIITOIHEHO 00 NMEIOTCS CYIIECTBCHHBIC 3aMeUaHNs; 00yJaromuiics
HE MPeIOCTaBIII OTYET MO Pe3yIbTaTaM MPOXOKIASHHSI MPAKTUKU UM OTYET HETOTHBIH, C CYIIeCTBEHHBIMU 3aMEYaHUSAMU 110
W3JI0’)KCHHOMY MaTepHaIly; PH 3alUTe OTYCTa BBIBICHBI 3HAUYUTEIBFHBIC IPOOEIIBI B YCBOCHHH OCHOBHOTO IPOIPaMMHOTO
MaTepuajia 1 HEyMEHHE MOIb30BaThCS TEOPETHUSCKUME 3HAHUSAMH Ha TIPAKTHKE, 00YJAIOIINICS HEe BIaieeT HEOOXOIUMBIMH
TEOPEeTUIECKIMHU 3HAaHUAMHU, Ha BOIPOCH! YJOBICTBOPUTEIHHEIX OTBETOB HE J1a€T.

8. YYHEBHO-METOANYECKOE U UTH®OPMAIIMOHHOE OBECIIEYEHUE ITPOXOX/JIEHUSA TIPAKTUKHA

8.1. Pexomenayemas JiuTeparypa

JI1.1 [Iewun, A. b., JIazapeBa, H. M. MeTos! IPOEKTUPOBAHUS MIEKTPOHHBIX YCTPOICTB [ DINEKTPOHHBIH pecypc]:. -
Mocksa: Uudpa-Nuxenepus, 2013. - 456 ¢. — Pexxum moctyma: https://www.iprbookshop.ru/13540.html

JI1.2 | Ky3nenos [I. H. CoBpeMeHHbIE MUKPOKOHTPOJUIEPH! B CUCTEMAaX U3MEPEHUs, YIIPaBJICHUs, 00pabOTKH U
otobpaxenust nHGopMarwu [ DIIEKTPOHHBIN pecypc] [DIEKTPOHHBIN pecypc]:yueOHoe mocodue i 00yIaromuXxcst
00pa3oBaTeNIbHBIX YUPEXKICHUH BBICIIETro nMpodeccruoHanbHoro oopasosanust. - Jonenk: JJOHHTY, 2020. - 1 ¢daiin
— Pexum moctyma: http://ed.donntu.ru/books/24/cd10868.pdf

8.3. JIunieH3M0HHOE U CBOOOIHO pacpoCTpaHsieMoe MPOrpaMMHoOe ofecrnedeHue, B TOM YHCJIe 0Te4eCTBEHHOT0
MPOU3BOJACTBA

8.3.1 | OpenOffice 2.0.3 — obmectBennas muneH3uss MPL 2.0, Grubloaderfor ALT Linux - mumensus GNU LGPL v3,
MozillaFirefox - munen3nsMPL2.0, Moodle (ModularObject-OrientedDynamicLearningEnvironment) - gumeH3us
GNU GPL

8.4. [lepeuens npodeccHOHATBHBIX 023 AAHHBIX M HH(POPMAITHOHHBIX CIPABOYHBIX CHCTEM

8.4.1 | OBC IPR SMART

8.4.2|DBC IOHHTY

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME ITPOXOXIAEHUS ITIPAKTUKHN

9.1. | MarepuansHo-texanueckoe obecrieduearne ®I'6OY BO "JJonHTY":

9.1.1. | Aymutopus 8.811 - JlabopaTopust MUKpPOITPOIIECCOPHOH TEXHUKH, UCTIOIb3yeMast TSl IPOBEICHHS 3aHATHI
JICKIIMOHHOTO THMA : MYJIbTUMEIUHHBIN IPOCKTOP; IKPaH MPOCKIUOHHBIH ; HOYTOYK; KOMITBIOTEP; CTOJIBI
ayAUTOPHBIC, CTYJIbS AyJUTOPHBIC, TOCKA ayAUTOpHAS

9.1.2. | Aynutopus 8.602 - JIaGoparopuss HUY ans npoBeaeHus 1ab0paTOPHBIX U MPAKTUUECKUX 3aHITUH, KypCOBOTO
TPOEKTUPOBAHUSA (BBIMIOJIHEHUS KYPCOBBIX Pa0oT), IPYIIIOBBIX U HHANBUAYAIBHBIX KOHCYJIbTAIIUN, TEKYIIIETO
KOHTPOJISI U TIPOMEXKYTOUHOM aTTECTAllUM | HCTOUHHK ITOCTOSHHOTO ToKa - b5-46, b5-44; BonpT™eTp - B7-16;
MarasuH conpoTusieHuit - P327; reneparop - '6-28; ocrumnorpadst - C1-93, C1-73; mynsTumetps! - BM857, RD-
700; yctpoitcTBo st makiku SMD MoHTaXa; 2JIEKTPO3aUTHBINA 3JIEMEHT; KOMIbIOTEPHI - Pentium-4-2,67 I'T,
Intel Dual Core 2,6 I'T, Celeron-2,4 T, AMD-1,2 I'T'i; CTONBI ayIUTOPHBIE, CTYJIbSI Ay AUTOPHEIC
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Pabouas nmporpamma npakTuku: «IIpoeKTHO-KOHCTPYKTOPCKAsk IPaKTHUKa»:

pa3paborana B cootBerctBrn ¢ OPI'OC BO: denepanbHbBIi TOCYIapCTBEHHBI 00pa30BaTEIbHBIM CTaHAAPT BBICIIECTO
oOpa3oBaHUs - MarmcTpaTypa Io HampasieHHI0 moarotoBku 11.04.04 DiekTpoHWKAa ¥ HAaHOMIEKTPOHHWKA (TIPHKa3
Muno6pHayku Poccun ot 22.09.2017 r. Ne 959);

COCTaBJIcHA B COOTBETCTBMHM C Y4YeOHBIM IUIAHOM II0 HampamBieHW0 mnoarotoBkud 11.04.04 DrekrpoHuKa U
HAHOZJIEKTPOHUKA, HampaBleHHOCTh (mpoduib) / crnenuanuzanus «[IpombluuienHas snekrponukay mis 2024 rona
npuéma, ouHast hopma 00ydeHHUs.

1. IIEJIb U 3AJAYU TPOXOXAEHUSA ITIPAKTUKHU

@DopMHpOBaHHE y CTYACHTOB IPAKTHYECKUX HABBIKOB Pa3pabOTKM, KOHCTPYMPOBAaHUS M JOKYMCHTHPOBaHHUSA
JNIEKTPOHHBIX YCTPOUCTB M CUCTEM HAa OCHOBE COBPEMEHHBIX CPEICTB MPOEKTHPOBAHUS U TEXHOIOTHUIA.

ITprnobpeteHne ombiTa pabOTH B KOMaHE HaJl pelIeHHEeM KOMITICKCHBIX MHXEHEPHBIX 3a1a4.

IToaroroBka K BEITOTHEHHIO BBHITYCKHOW KBATM(HUKAIIMOHHON pabOTHI.

Heasn:

3agaun:

11 3akperuieHHe W YrayOlleHHe  TeOpeTHYeCKMX  3HAaHWK, TIONYYeHHBIX B  XOI€ UW3yYCHHS  JTUCIIHIUIAH
" | mpodeccuoHaTBHOTO IUKIA.

1.2 | OcBoeHHE METOJIOB TEXHUYECKOTO IIPOSKTUPOBAHUS U KOHCTPYHUPOBAHUS AJICKTPOHHBIX YCTPOHCTB.

13 [IpnoOpeTeHne HABBIKOB pPabOTEI € COBPEMEHHBIM IPOTPAMMHBIM  OOECIICUCHHEM IS MPOCKTHPOBAHHUS
"~ | smexTponHBIX cxeM u nedatHbIX wiat (CAD).

1.4 | OcBoeHHE METOJOB MOACIUPOBAHNS U aHAIIM3A ICKTPUUCCKUX I[eTIeil U CucTeM.

15 HpI/I06p€TCHI/I€ HAaBBIKOB pa3pa60TKH TEXHHUYECKOU JOKYMEHTaluu, BKJIIO4as TEXHUYCCKUC 3alaHuAd,
’ CHCHI/I(bI/IKaHI/H/I, CXEMBbI, UCPTECIKHU, MHCTPYKIUH 110 IKCIITyaTallluu.

1.6 | PazBuTHE HaBBIKOB pabOTH B KOMaH e, INIAHUPOBAHMUS U OPTaHU3aINH PaOOTHIL.

1.7 | Pa3BuTHE HABBIKOB ITOKCKA, aHAIN3a U 00PabOTKH HAYYHO-TEXHHYESCKOW HH(POPMAIIHH.

2. MECTO ITIPAKTUKHA B CTPYKTYPE OGPA30OBATEJIbBHOU ITPOI'PAMMBbI

[IpakTHKa OTHOCUTCS K 9acTd, GOPMHUPYEMON YIaCTHUKaMHU 00pa30BaTeNIbHBIX OTHOIICHHH, biioka 2 [Ipaktuka

2.1
y4eOHOTO IUTaHa.

2.2.| CBsA3b ¢ MpeIecTBYIOIMMH TUCHUILTUHAMH (MOIYJISIMH), MPAKTUKAMU:

2.2.1. | UudopMaIiMoOHHbIE TEXHOJIOTHH B JIEKTPOHHUKE U MPHUOOPOCTPOCHUH

2.2.2. | Cuctemsbl ABTOMATU3UPOBAHHOI'O IPOCKTUPOBAHHUA B 3JICKTPOHUKE

2.2.3. | MaTtemaTHueckoe MOICIMPOBAaHUE YCTPOICTB U CUCTEM

2.2.4. | IIpoekTHpOBaHUE NEKTPOHHBIX CPEICTB U CHCTEM

2.2.5. | CnenuanbHbIe BOIPOCH! IPOCKTUPOBAHHS U KOHCTPYHUPOBAHHS CPEICTB H3MEPEHHH

2.2.6. | IIpoexTrpoBaHUEe MHKPOIPOLIECCOPHBIX CUCTEM

2.2.7. | HayuHo-nccnenoBaTensckast paboTa (oTydeHHe IePBUYHBIX HABBIKOB HAYYHO-MCCIEIOBATEILCKOM PabOThI)

2.3. | CBs3b ¢ nociaeayOmIMMH AUCHUILIMHAMEY (MoAy/siMu), npakTukamu, [UA:

2.3.1. | Hayuno-uccnenoBarenbckas padboTa (MorydeHre IepBUIHBIX HABBIKOB HAYTHO-HCCIIEI0BATEIHCKOM paboThI)

2.3.2. | DxoHOMHIYECKOE 0OOCHOBAHNE HHHOBAITOHHBIX PEIICHIH

2.3.3. AHaHTI/IBHI)IC SJICKTPOHHBIC 1 MUKPOIIPOIECCOPHBIC CUCTCMbI

2.3.4. | BelmonHeHHE 1 3alUTa BEITYCKHOH KBaTH(HKAIIMOHHOW paboThI

2.3.5. | IIpennuniaomMHast IpakTUKa

3. BUJ IPAKTUKHA, ®OPMA U CIIOCOB EE ITPOBEJTEHMSI

3.1. Bux npakTHKH: TPOU3BOICTBCHHAS

3.2. Tum npaKkTUKH:

3.3. ®opma mpoBeIeHUs MPAKTUKH: JTUCKPETHO

3.4. Crioco6 npoBeneHus IPAKTUKU: BBIC3IHAS




4. OGBEM ITPAKTHUKHA, CPOKH NTPOBEJEHWS, BUIbI KOHTPOJISA U ®OPMbI OTYHETHOCTH

4.1. Pactipenenenue 4acoB, OTBEACHHBIX Ha IPOXO0XKICHUHU MPAKTUKH, HA BUJIBI padoT

Cemectp
(<Kypc>.<Cemectp Ha 2(1.2)

Kypee>) Hroro

Henens

Bun 3ansruit VII PII VII PII

KonraxrHas pabora 3 3 3 3
(KOHCYJIBTALIUH U
KOHTPOJIb)
KonraktHas pabora 3 3 3 3
Cam. pabota 141 141 141 141
Uroro 144 144 144 144

4.2. Cpoxu IpoBeIeHUs IPAKTUKN YCTaHABIMBAIOTCS MIPUKA30M PEKTOPa B COOTBETCTBUHU C YTBEP KICHHBIM
KaJICH/IapHBIM IpaHKOM.

4.3. Bunsl KOHTPOJISL: 3a4€T C OLIEHKOU 2 CeM.

4.4. ®opmbl
OTYETHOCTH:

5. INIAHUPYEMBIE PE3YJIBTATBI IPOXOKJAEHUS ITPAKTHUKHA

I1K-1: ToroB ¢hopMynmpoBaTh LENU M 3aJadd HAYYHBIX HCCICJOBAHUH B COOTBETCTBHU C TCHACHILMAMH M INEPCIICKTHBAMHU
Pa3BUTHA YEKTPOHUKH W HAHOAJIEKTPOHUKW, a TAakXKe CMEXHBIX 0o0lacTell HayKW M TEXHHKH, CIIOCOOHOCTBIO OOOCHOBaHHO
BBIOMPATh TEOPETUUECKHE U IKCIIEPUMEHTAIbHBIE METO/IBI U CPEJICTBA PELICHUS C(OPMYITHPOBAHHBIX 33124

[1K-1.1: 3HaeT NpUHIHUIIEI TOCTPOCHNS W (DYHKIMOHUPOBAHUS M3ICIUI MUKPO- M HAHORIEKTPOHUKH

IIK-1.2: VYmeeT paccUUTBIBaTh MPEACIBHO-IONMYCTHMBIE W TPEOCIHbHBIE PEKHUMBI PabOTHl W3ACIHN MHKPO- H
HAHOAIIEKTPOHUKH

TIK-1.3: Bnageer HaBBIKAMH BbI60pa TCOPETUYCCKUX W OKCIICPUMCHTAJIBHBIX METOJ0B HCCJIICAOBAHUA U3AeIui MUKpPO- U
HaHOJJICKTPOHUKHA

ITIK-2: Cnocoben pa3pabateiBaTh 3(G(PCKTHBHBIC aITOPUTMBI PEUICHUS C(HOPMYITHUPOBAHHBIX 3aJad C HCIOJNB30BaHHEM
COBPEMEHHBIX SI3BIKOB ITPOTPAMMUPOBAHUS U 00ECIICUNBATh UX MPOTPAMMHYIO PEeaTH3anio

IIK-2.1: 3naet MeTobI Pa3pabOTKU IPPEKTUBHBIX aITOPUTMOB PEIICHHS HAyYHO-CCIICI0BATEIbCKUX 3a/1a4

[IK-2.2: YMmeer ucnonb30BaTh aNrOpUTMbl PEUICHHS MCCIEI0BATENIbCKUX 3a]a4 C HCIOJIb30BAHUEM COBPEMEHHBIX SI3bIKOB
IIPOrpaMMHUPOBAHUS

I1K-2.3: Bnageer HaBBIKaM1 pa3pabOTKH CTPATETHH U METOIOJIOTHH NCCIEOBAHNS H3STHH MUKPO- 1 HAHOIEKTPOHUKA

IIK-3: Crnocoben Jnenatb Hay4HO-OOOCHOBAaHHBIC BBIBOABI 110 pE3yJbTaTaM TEOPETHUECKMX U BKCIIEPUMEHTaIbHBIX
WCCTIENIOBaHMH, AaBaTh PEKOMEHJAMH II0 COBEPIICHCTBOBAHHWIO YCTPOHCTB M CHCTEM, TOTOBHUTH HaydHBIC ITyOIMKAIUM W
3asBKU Ha N300peTeHHS

TIK-3.1: 3naer MNPUHIOUIIBI IIPOBCACHUA aHAJIN3a ITOJITHOLCHHOCTHU 1 3(1)(1)GKTI/IBHOCTI/I OKCIICPUMCHTAJIbHBIX I/ICCHCIIOBaHI/Iﬁ

IIK-3.2: YMeeT noAroTaBianBaTh HayqHbIC MyOJHKAI[IHA HA OCHOBE PE3yJIbTATOB UCCIICIOBAHUI

IIK-3.3: BnageeT HaBBIKaMU MOATOTOBKHU 3asBOK HA H300pETEHUS

[IK-4: CrocoOeH aHaNIM3UPOBaTh COCTOSHHE HAyYHO-TEXHUYECKOH NpoOJIeMbl IyTeM TMOA0O0pa, HW3yYeHWs M aHalHu3a
JUTEPATYPHBIX U MATCHTHBIX UCTOYHUKOB

[IK-4.1: 3Haer coBpeMEHHBIE TeXHHUYECKHE TpeOOBaHHMS K BBHIOOPY KOHCTPYKTHBHO-TEXHOJOTHUECKOTO Oas3wca W3IeNUi
MUKpPO- U HAHOZJIEKTPOHUKH

[K-4.2: VYmeer aHamu3UpoOBaTh JIMTCPATypHbIE W TIATCHTHBIC WCTOYHUKUA TIpU pa3pabOTKe W3IACTHA MHKPO- H
HAHOAIIEKTPOHUKH

[1K-4.3: Bnaneer HaBBIKaMy KOHCTPYHWPOBAHUS U3ACTHH MUKPO- 1 HAHOAICKTPOHUKU

[TK-5: CriocoOeH MpoeKTHPOBaTh YCTPOHUCTBA, MPUOOPHI U CUCTEMBI HIIEKTPOHHON TEXHUKU C YIE€TOM 3aJaHHBIX TpeOOBaHUN

IIK-5.1: 3naeT npuHIMIBI TOATOTOBKH TEXHHUYECKUX 3a/1laHUI Ha COBPEMEHHBIE AIIEKTPOHHBIE YCTPOCTBA

IIK-5.2: YMmeet pa3pabaTbiBaTh MPUOOPHI U CUCTEMBI JJICKTPOHHOW TEXHUKH

[IK-5.3: Brnageer HaBblKaMH pa3paboTKu paboueil TOMONOTMM W IUIaHA TEXHOJIIOTMM MOHTaXa M COOPKH DIEKTPOHHON
KOMIIOHEHTHOW 0a3bl U3/1eIIMH MUKPO- 1 HAHOBIEKTPOHUKH

[IK-6: CmocobeH pa3pabaTeiBaTh IPOEKTHO-KOHCTPYKTOPCKYIO HOKYMEHTALIMIO B COOTBETCTBHM C METOAWYECKUMU H
HOPMAaTHBHBIMHU TPEOOBaHUAMH

IIK-6.1: 3naeT HOpMaTHBHBIE TPEOOBAHUS K Pa3pabOTKe MPOSKTHO-KOHCTPYKTOPCKOH TOKYMEHTAIHN




[IK-6.2: YMeeT ucronb30BaTh CTaHAAPTHL U HOPMATHBHBIC TPEOOBAaHUS IPU Pa3pabOTKe JOKYMECHTALUH

IIK-6.3: Bnageet HaBbIKaMM BBIITyCKa JOKYMEHTAIMU JUIs OpraHU3al[ii CEPUITHOTO BhIITYCKa U3/eINH

VK-1: Croco0eH OCyIIeCTBIATh KPUTHYSCKUAH aHaIM3 TPOOJEMHBIX CHTyalldii HAa OCHOBE CHCTEMHOTO MOIXOJa,
BBIPa0ATHIBATh CTPATETHIO ICHCTBHI

VK-1.1: Ananm3upyerT mNpoOJIEMHYIO CHUTyallMI0 KaK CHCTEMY, BBLIBISIL €€ COCTABIAIONIME M CBS3H MEXIY HHMH,
OCYIIECTBIISIET MOMCK BAPUAHTOB PEIICHUHN U IyTeH JalbHEUIIETr0 UCCIeI0BaHUS

VK-1.2: AHanmusupyeT HayYHO-TCXHHYECKYIO IPOOJEeMy, BBIABISIET W (OPMYTHpPYeT HaydHbIC 3aJadd, CTaBUT LEIH H
BBIOMPAET METOBI HCCIICIOBAHHS

YK-4: CnocobeH MpUMEHSITh COBPEMEHHBIE KOMMYHUKATHBHBIE TEXHOJOTMH, B TOM YHCJIE€ HAa WHOCTPAHHOM(BIX) sI3bIKe(ax),
JUTSL aKQJIEMUYECKOTO U MPO(HECCHOHAITLHOTO B3aMMO/ICHCTBHS

VYK-4.1: OcymiecTBiseT KOMMYHHKAIUIO B YCTHON M MHUCBMEHHOHN (popMax Ha MHOCTPAHHOM SI3BIKE, B TOM YHCIIE B paMKax
aKaJIeMUYECKOTO U MPOECCHOHATBHOTO B3aNMOIACHCTBUS

VK-4.2: JleMOHCTpUpPYeT HaBBIKM HCIOIb30BAHUS COBPEMEHHBIX KOMMYHMKATHBHBIX TEXHOJOTMH [ pelIeHHs
MPaKTHYECKUX NPOECCHOHANBHBIX 3a1a

VK-6: CnocobGen ompenensiTb W  peaJu30BbIBATH  MPHOPUTETHI  COOCTBEHHOM  JESTENBHOCTH M CIIOCOOBI  ee
COBEPIICHCTBOBAHKS Ha OCHOBE CAMOOLICHKH

VK-6.1: Omnpenpenser u peanusyeT NPHOPHUTETEI COOCTBEHHOHW [EATENBPHOCTH H CHOCOOBI €€ COBEpIICHCTBOBAaHUS Ha
OCHOBaHHH OLICHKH U LIeJIECO00Pa3HOT0 UCIIONB30BaHUS COOCTBEHHBIX PECYPCOB

6. CTPYKTYPA U COAJEPXKAHME ITPAKTUKHA

= E = E ? 2 Huaukaropsl
SE|E¢E HaumeHnoBanue pasieioB U TeM g s moctzkennst | Jlureparypa
3 3 3 = KOMIIeTeHIMii
Pazpnea 1. Paspnea 1. IloaroroButesibHbIi 3TaN
1.1 | KPKK | Ilenu u 3a1a4u TUCHUTUIHHBL. 2 1 IK-1.1 TIK-1.2 JI1.1 JI1.2
MecTo AUCIMIUIHHEL B yIeOHOM IIaHe. MK-1.3TIK-2.1 J2.1
Opranuzanys paboThl BO BpeMs IPAKTHKH. [K-2.2 TIK-2.3
IpaBuna TeXHUKH OE30IIACHOCTH. TK-3.1 1IK-3.2
TIK-3.3 T1K-4.1
[1K-4.2 TIK-4.3
[IK-5.1 TIK-5.2
[1K-5.3 TIK-6.1
[1K-6.2 TIK-6.3
1.2 Cp | MHCTpYKTaX 10 TeXHHKe 6e30MacHOCTH, HHPOPMUPOBaHHUE O 2 20 | IK-1.1TIK-1.3 J1.1J12.1
pacropsiike JHs, BUAaX paboT u ux 00bEMax u T.JI. I1K-2.2 TIK-3.1
[K-5.2 TIK-6.1
[1K-6.3
Pa3znen 2. Pasnes 2. OcHOBHOI 3Tan
2.1 Cp |e IIpoexTrpoBanye MPUHLMIINAIBHON CXEMBI YCTPOWCTBA 2 60 | IIK-1.1TIK-1.3 JI1.1J12.1
¢ ucnosip3oBanreM CAD cucrem. NK-2.2 TIK-3.1
. MopnenupoBaHue pabOTEI CXEMBI C UCTIOIB30BAHUEM TK-5.2 TIK-6.1
CHELUATH3UPOBAHHOTO TPOTPAMMHOI0 00ECIICUCHHS. [1K-6.3
. OnTtuMu3anus CXeMBbL.
. IIpoextupoBanne mevatnoi miatsl (PCB) ¢
ucnons3oBanneM CAD cuctem.
. Pa3pabotka kopmyca ycTpoicTBa (pu
HEOOXOUMOCTH).
. [IporpamMmMmupoBaHre MHKPOKOHTPOIIIEPOB (IIpH
HEOOXOIUMOCTH).
. Omiagka U HacTpOWKa yCTPOWCTBA.
Paznen 3. Paznen 3. 3aBepmarommii atan
3.1 | KPKK | 3amuTa oT4eTa 1Mo mpakTHKe 2 2 | TIK-1.1 TIK-1.3 JI1.1J12.1
TIK-2.2 TIK-3.1
TIK-5.2 TIK-6.1
[1K-6.3
32 Cp | Cucremarusanys MaTepHaIoOB MO MIPAKTUKE, COCTABICHHUE U 2 61 | IIK-1.1TIK-1.3 J.1J12.1
o(opMIIEHHE OTYETA 10 MPAKTUKE B COOTBETCTBUHM C 1IK-2.2 TIK-3.1
MIPEABSBIAEMBIMH TPEOOBAHMSIMH; ITOJTOTOBKA JIOKIaIa U TK-5.2 TIK-6.1
MIPE3EHTALINY 110 Pe3yIbTaTaM MPOXOKACHUS MPAKTUKH. [IK-6.3

7. ®OHJI OLIEHOYHBIX CPEJICTB 1 BAPUAHTHI MHIUBUIY AJTbHBIX 3A TAHUM

7.1. KontpoabHbIe BONPOCHI /1J1s1 IPOBeIEHUSI MPOMEKYTOUYHOH aTTeCTAIIUM 00y4aIOIIHUXCH M0 MPAKTHKeE

Uro Takoe TexHnueckoe 3aganue (13) u kakoBa ero crpykrypa? Ilepeuncnute ocHOBHbIE pa3zienbl T3 Ui Balllero MpoeKTa.
Kaxkue xpuTepru BBl HCTIONB30BANH ITPH BEIOOpE TeMEBI TpoekTa? [loyeMy MMEHHO 3Ta TeMa IoKa3aiach BaM Hamboiee




UHTEPECHON U NEePCIeKTUBHOI?

Omnumre npouecce BpIOOpa 3JIeMeHTHO! 6a3bl A1 Bawlero npoekra. Kakue gpakTopsl Biausui Ha Ball BHIOOD (CTOMMOCTB,
JIOCTYITHOCTb, XapaKTEPUCTHKH)?

Kakne CAD-cucTeMsl BBl pacCMaTpUBAIH A MPOSKTHPOBAHUS U TI0UEMY BBIOpaIN HMEHHO Ty, KOTOPYIO UCTIONIB3yeTe?
Kaxkue cranmapTsl 1 HOpMaTHBHBIE JOKYMEHTHI HEOOXOIUMO yUHTBIBATh IPH Pa3pabOTKe BAIIEro MpoeKTa?

Kakue pucku MoryT BOSHHKHYTh NIPU peaM3aliy BaleTo MPOEKTa Ha MOJrOTOBUTEIBHOM 3TaIle U KaK BbI IIIAHUPYETE UX
MUHMMU3UPOBATH?

OnumuTe TPHHIKI PabOTHI KIFOYEBOTO MEMEHTA Ballel IPHHIUIHATBHON CXEMBI.

Kakne MeTop1 MOJETHMPOBaHHUS BBl HCTIONIB30BANN JUI aHaNu3a Bareil cxembl? Kakue pe3ynbTaTel HOTyYdIn?

Kaxkue kpuTepuu BBI HCTIOIB30BANHN ITPH TPACCHPOBKE IMedaTHOH 1u1aThl? Kak BBl oOecriedmiy cooTBETCTBHE TPEOOBaHUIM
OMC?

Kakue a1eMeHThI Balero npoekra TpeOyroT IporpaMMHUpPOBaHUsl MUKPOKOHTposiepa? ONMUIINTe anropuT™ paboThl
HpPOrPaMMBl.

Kaxkne npoGiemMbr BO3HHKIN ITpH cOOpKe U oTinaake ycrpoiictBa? Kak BEI ux pemamu?

Kaxkne xapakTepUCTHKH BaIlero ycTpoiicTsa Opiin u3MepeHsl? COOTBETCTBYIOT i OHM TpeboBanusaM T3? Ecmu Het, TO
MOYeMY U 4TO BBl IITAHUPYETE NPEIIPHHATH?

Kax BBI oNITHMH3HPOBAIN CXEMY C TOUYKH 3PEHHS SHEPToMOTPeOIeHNS U rabapuTHBIX pa3MepoB?

OnumuTe CTPYyKTypy U COAEpKaHNE TEXHNIECKOTO ONMCAHUS BaIlleTO yCTPOHCTRA.

Kaxkue pazgensl BKIIOUaeT pyKOBOJCTBO MOJIb30BaTENs?

Kakue BbIBOJBI BBI CAENANH 110 PE3YJIbTaTaM BBINOJIHEHUS TPOeKTa?

Kakue nanpHeime HanpaBIeHUs pa3BUTHS Bbl BUAMTE JUIs BAIIEro MPOeKTa?

Kaxkne TpyaHOCTH BO3HUKIIN ITPpU 0(OPMIIEHHH OTYETHOH JOKYMEHTAllUHU U KaK BBl X MIPEOJ0IeIn?

OreHnTe BKIIa] KaXJOr0 y4aCTHHKA IPYTIIBI B BBIOTHEHHUE MPOEKTA.

YeMy BBI HAYYIIINCH B TIPOIecce BEIMOTHEHH 3Toro npoekra? Kakue HaBBIKH probpenn?

Onennte 3pPeKTUBHOCTL paboTHI Bamielr koMaHabl. Kakue cuibHbIe U ciabble CTOPOHBI BBl BHISIBIIIN?

Kaxkoit BkTa1 Balll MPOEKT MOXKET BHECTH B PAa3BUTUE MEKTPOHUKU U HAHODIIEKTPOHUKH?

Kakue anpTepHaTUBHBIE TEXHUUECKHE PELIEHUS BBl PACCMAaTPHBAIN M OYEMY OTKA3alIUCh OT HUX?

Kax BBI mraHupyeTe HCI0IBb30BaTh NOTyYCHHBIC 3HAHNS M HABBIKY B TAbHEHIICH podeccnoHabHOM AeITeTbHOCTH?

7.2. BapuaHThl 3a1aHUI HA IPAKTUKY

Tema opmymupyercs pyKOBOAUTETIEM IIPAKTHKH.

[IpumepHas TemMaTHKa UHAMBUYaAJIbHBIX 3aJJaHUM:

VYriry6neHHOe u3ydeHHe KOHKPETHBIX KOMIIOHEHTOB/MHKpocxeM: AHanu3 datasheet, CpaBHUTEIBHBIN aHAIM3 C aHAJIOTAMH,
pa3paboTKa cXxeMbl BKITIOUeHus, MoaenupoBanue B CAIIP.

Pa3paboTka OTIeNBHBIX (PyHKIMOHATIBHBIX y3JI0B YCTPOHCTBA: Y CUINTENb, (QUIBTP, TeHEPATOP, NICTOYHNUK MUTAHUS, MOLYIIb
OecrpoBOIHOM CBSI3U, MOJYJIb 0OPabOTKU CUTHAJIOB.

HccnenoBanue 1 IPUMEHEHUE HOBBIX TEXHOJIOTHH M MaTepuanos: Mcnonb3oBanne MEMS-niaT4ankoB, pa3padoTka reyaTHbIX
IUTaT Ha THOKUX OCHOBAHMSAX, MPUMeHeHHe 3D-meuaty Ui co31aHusI KOPITyCOB, HCIIOJIB30BAaHIE HOBBIX THIIOB
AKKyMYJISTOPOB.

Pa3paboTka anropurmMoB 00paboTKH curHayoB: PuibTpalys, KOPPEeKIHs, pacno3HaBaHue o0pa3os. Peannzanus anroputMoB
Ha MHUKPOKOHTPOJIIEPE MM CIIEIHATN3HPOBAHHOM IIPOIIECCOpE.

IMpoextupoBanue naTepdeiicoB nonpzosarens: PazpaboTka rpadpmueckoro narepdetica (GUI) s ynpasnerus
YCTPOHCTBOM, IPOEKTHPOBaHKE BeO-uHTEpdeiica.

HccnenoBanue Bonpocos snekrpoMaruutHoi copmectumocti (OMC): Mopenuposanne DMC, paspaboTka Mep 1o
obecreuernto OMC.

W3y4enue u mpuMEHEHNE CTAHAAPTOB B 001aCTH pa3pabOTKH ANEKTPOHHON anmaparypsl: AHaIN3 CTaHAAPTOB, pa3padoTKa
JIOKyMEHTAllUU B COOTBETCTBUH CO CTaHJAPTAMH.

Pa3paboTka TecTOBOTO CTEHIA IS OTIAIKH M IPOBEPKH ycTpoiicTa: [IpoekTrpoBaHue cTeH1a, HAMMCAHIE TIPOTPAaMMHOTO
obecrieueHNs I YIPaBICHHS CTCHIOM.

OnTuMu3aIys CyLIeCTBYIOIUX NpoekToB: CHIKEHUE SHEPTOnoTpebIeHns, yMeHbLIeHnEe rabapuToB, OBBIIIEHNE
HAJIeKHOCTH, CHUKEHHE CTOUMOCTH.

Pazpabotka IoT-ycrpoiictsa: IIpoexkTrpoBanue ycTpoiicTBa Ui cOOpa U Iepeadn JaHHBIX B CETh, pa3padoTKa 00IagHOTO
cepBHca i1 00pabOTKH JaHHBIX.

ITpoextupoBanue 1 pa3paboTKka HOCUMOI1 1eKTpoHNKH: DUTHEC-TpEeKep, yMHbIE Yackl, JPYrue yCTPOHCTBA s
MOHHUTOPHHTA 3I0POBBSL.

W3yueHne n nmpuMeHEHHE METOIOB MAaIITHHOTO 00y4YeHHs B 3IeKTpoHHUKe: Pacrio3HaBanne 00pa3os, ynpaBicHnE
YCTPOWCTBAMH, aHAJIU3 JaHHBIX.

KonkpeTHble IpUMEpbl HHAUBUAYAJIBHBIX 3aJaHUN:

PazpaboTka apaiiBepa 11 HOBOro THma cBetoguonaa ¢ BeicokuM KITJI: M3yueHne xapakTepHCTHK CBETOAHOA, Pa3paboTKa
CXeMBI JpaiiBepa, MOJETHPOBAHHE, U3TOTOBIEHUE U TECTUPOBAHHE NMPOTOTHUIIA.

HccnenoBanne Bo3MokHOCTH TpuMeHeHnss MEMS akcenepomMerpa st u3MepeHust BUOparmii: M3ydeHne xapakTepucTHK
aKcesepoMeTpa, pa3pabdoTKa CXeMbl HOAKIIOUCHNS, HATUCAHIE IIPOTPaMMBI JUT 00pabOTKH JaHHBIX, KATHOPOBKA
aKcelIepoMeTpa, MpoBeIeHHE U3MEPEHHH.

Pa3paboTka anropurma aganTHBHON QUIBTPALMK IIYMOB B ayIHoCcUTHAIE: V3ydeHne MeTo0B alanTHBHONW (HUIIbTpaIyy,
HalnMcaHue IPOTrpaMMBl I peallu3aliy alfOpUTMa, TECTUPOBAHUE aJITOPUTMA HA PA3JIUYHBIX TUIAX LIIYMOB.
IMpoexTupoBaHue KOpIyca A AIEKTPOHHOTO YCTPOHUCTBA ¢ uctonb3oBanueM 3D-neuatu: Paspaborka 3D-moxenu kopmyca,
BBIOOp MaTepHalia 1JIst IIe4aTH, eyaTh Kopiyca, 00paboTKa U MOKpacKa Kopiyca.




PazpaboTka BeOG-unTepdeiica 11 ynpaBieHHs: CUCTeMOI yMHOTO JoMa: Beibop TexHomoruit i pa3paboTku Beo-
unTepdeiica, IPOEKTHPOBaHNUE CTPYKTYpPhI 0a3bl JAHHBIX, HAIIMCAHKUE IIPOIPAMMHOT0 KOJIa, TECTUPOBaHUE UHTepdeiica.
HccnenoBanue METOIOB 3aLIUThI HIIEKTPOHHBIX YCTPOICTB OT CTATUYECKOI0 AIeKTpudecTBa: M3ydyeHue npuauH
BO3HHUKHOBCHHUS CTATHYECKOTO 3IEKTPHIECTBA, Pa3paboTKa Mep 3aIUThI, TECTUPOBAHUE YCTPOHCTB Ha yCTOHYHUBOCTD K
CTaTUYECKOMY DIEKTPUUECTBY.

Pa3paboTka METOAMKH aBTOMAaTH3MPOBAHHOIO TECTUPOBAHNUS ME€YATHBIX IIAT: M3ydeHne MeTo10B aBTOMAaTHU3HPOBAHHOTO
TECTHPOBAHMS, Pa3pabOTKa TECTOBBIX IIPOTPaMM, IPOSKTHPOBAHUE CTEH/IA JUTST TECTUPOBAHMS.

AHanm3 IpUMEHUMOCTH abTePHATUBHBIX HCTOYHUKOB SHEPTUH AJIS MTUTaHUS OECIIPOBOAHBIX JATUHKOB: M3yueHne
Pa3IHYHBIX TUIOB albTEPHATUBHBIX HCTOYHUKOB, BEIOOP ONTHMAILHOTO UCTOYHUKA JJI1 KOHKPETHOTO MPUIIOKEHUS,
pa3paboTKa CXeMBI ITOJKITIOYCHHS, TECTUPOBAHHE d(PPEKTHBHOCTH.

PazpaboTka mporpaMMHOTO 00eCIIeUeHNS Il MOHUTOPHHTA COCTOSIHIS aKKyMYJISITOPHOH OaTapen: M3yueHne MeTo10B
U3MEpEeHUs apaMeTPOB aKKyMyJIITOpHOI OaTapen, HalMCaHKUe IPOTrPaMMBbI J/II MOHUTOPHHI'A, TECTUPOBAHHE IIPOTPAMMEL.
ITpoexTrpoBaHuE BEICOKOTOUHOTO HCTOYHUKA OMOPHOro HanpshkeHus: MccnenoBanue pa3smuyHbIX CXeM HCTOUHHKOB
OITOPHOTO HAIIPSHKEHHS, BEIOOP ONTHMANBHOH CXEMBI, MOJICTIMPOBaHNE, H3TOTOBJICHIE M TECTUPOBAHNE ITPOTOTHIIA.
Pa3paboTka cucTeMbl MOHUTOPHHTA TEMIEPATYPhl U BIAXKHOCTH C Tiepenadeii manHbeix 1o LoRaWAN: M3ydenne npoTokona
LoRaWAN, pa3paboTka anmapaTHOi U MPOrpaMMHOM 4acTH yCTPOMCTBa, HacTpoiika cetu LoRaWAN, TectupoBanue
CHCTEMBI.

7.3. Kputepuu oueHnBaHus

OOygarouuiics BEIIIOTHSET OTYET IO MPAKTHKE B CPOK, YCTAHOBJICHHBIH IPHKAa30M PEKTOPa B COOTBETCTBHH C
YTBEPXKICHHBIM KaJIeHIapHBIM IUIAHOM.

ITo pe3ynbraTam 3aIUTHI OTYETA IO NPAKTUKE 00YYAIOIEMYCS BBICTABIISIIOTCS CIIEAYIOIINE OLCHKH:

«OTIMYHOY» — 3a/IaHNe Ha MTPAKTHKY BHITOJTHEHO O3 3aMeuaHuil; coJepikaHne U o(popMIICHHE 0TYETa IO pe3yIbTaTaM
MPOXOXKICHUS MPAKTHKH ITOTHOCTHIO COOTBETCTBYIOT NIPEIBSABIIEMBIM TPEOOBAHHAM; XapaKTePUCTHKA IPAKTHKAHTA
MOJIOKUTENbHAS; OTBETHI HA BOIPOCHI 110 MPOrpaMMe MPAKTHKHY IIOJIHBIE U TOYHBIE, IPU 3all[UTe 0TYeTa 00ydaroIuics
JIEMOHCTPHUPYET OTIMUHYIO TEOPETHUECKYIO OATOTOBKY:;

«XoporIo» — 3a7aHue Ha IPaKTHKY BBITIOIHEHO ¢ HE3HAYUTEILHBIMU 3aMeUaHHIMI; BBIIOJTHEHBI OCHOBHBIE TPEOOBAHUS K
MPOXOXKICHHUIO MPAKTHKHU NTPH HATWYWN HECYIICCTBEHHBIX 3aMEYaHUH TI0 COJIep KaHMI0 B (hopMe 0T4YETa 0 pe3yIbTaTaM
MPOXOKACHUS MPAKTUKU; XapaKTEPUCTHKA PAKTUKAHTA MOJIOKUTENIbHAS; B OTBETaX Ha BOMPOCHI IO MPOTrpaMMe MPAKTUKU
00yuaroImuics JoIycKaeT HETOYHOCTH, HO B IIEJIOM OTBEYAET YBEPEHHO U UMEET TBEP/bIe 3HAHUS, IEMOHCTPUPYET
XOPOIIYIO TEOPETHYECKYIO OATOTOBKY;

«Y IOBIETBOPHUTEIBHOY — 3aJaHNE Ha IIPAKTHKY BBIMOIHEHO C 3aMEYAaHISIMHU; HMEIOTCS 3aMEYaHUs [0 TIOJIHOTE U3JIOKEHUS U
oopMIIeHHIO MaTepraia B OTYETE MO Pe3yNbTaTaM NPOXOXKICHHUS NPAKTUKH; XapaKTepUCTHKA TPAKTUKAHTA
TIOJIO’KUTEINIBHAS; TIPH OTBETAX Ha BOMPOCH! O0YYAIOIIHUIACS TOMyCKaeT OIIHOKH, JEMOHCTPUPYET CIIa0yI0 TEOPETHIECKYIO
MOATOTOBKY;

«HeynoBieTBOpUTENHFHOY — 33/IJaHNE HA IPAKTUKY HE BHIIOIHEHO 00 NMEIOTCS CYIIECTBEHHBIC 3aMeUaHus; 00yJaromuiics
HE MPeIoCTaBIII OTYET [0 Pe3yIbTaTaM MPOXOXKIAECHHS IPAKTUKU UM OTUYET HEMOJIHBIH, C CYIIECTBEHHBIMU 3aMEYaHUAMU 110
M3JI0)KCHHOMY MaTepHaly; pH 3allluTe OTIETa BBIBICHBI 3HAUNTENFHBIC IPOOETIHI B YCBOSHHH OCHOBHOTO IPOTPaMMHOTO
MaTepHrala ¥ HEyMEeHHE MOIb30BaThCS TEOPETUUCCKUME 3HAHUSMH Ha TIPAKTHKE, 00YJAIOIIIICS He BlIaieeT HEOOXOIUMBIMH
TEOPETUUECKUMH 3HaHUSIMH, Ha BOTIPOCHI yIOBJIETBOPUTEIBHBIX OTBETOB HE JaeT.

8. YHEBHO-METOANYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE ITPOXOX/JIEHUA ITIPAKTUKHA

8.1. Pexomennyemas juteparypa

JI1.1 |Wewun, A. b., JIazapeBa, H. M. MeTo bl TPOEKTUPOBAHUS AIIEKTPOHHBIX YCTPOHCTB [DIEKTPOHHBIN pecypc]:. -
Mocksa: Uudpa-Nuxenepus, 2013. - 456 ¢. — Pexxum mocryna: https://www.iprbookshop.ru/13540.html

JI1.2 | Kys3uenos /I. H. CoBpeMeHHBIE MUKPOKOHTPOJUIEPHI B CHCTEMaxX H3MEPEHNS, yIIpaBIeHHs, 00padOTKH 1
otobOpaxxeHust nHGopMaIyu [DIEeKTPOHHBIN pecypc] [DNeKTpOoHHBIN pecypc]:yueOHoe mocodue it 00yIaromuxcst
00pa30BaTENbHBIX YUPESIKACHHI BBICIIETO MPOoQeccHoHanbHOro oopasosanust. - Jorernk: JOHHTY, 2020. - 1 ¢aiin
— Pexxum moctyna: http://ed.donntu.ru/books/24/cd10868.pdf

JI2.1 |Boumaps, O. I'., Bpexnesa, E. O. IIpoexTrpoBaHue 3IEKTPOHHBIX H3MEPUTEIBHBIX TPHOOPOB [ DIEKTPOHHBIH
pecypc]:yuebHoe iocobue. - Mocksa, Bonorna: Mudpa-Umkenepust, 2023. - 240 ¢. — Pexxum goctyna:
https://www.iprbookshop.ru/133375.html

8.3. JInueH3noHHOE H CBOOOIHO pacnpocTpansieMo€ nNporpamMmmMHoOe 06ecnequne, B TOM 4YHUCJI€ OTCYECCTBCHHOI' O
Nnpou3BOACTBA

8.3.1 | OpenOffice 2.0.3 — obmectBennas nunen3us MPL 2.0, Grubloaderfor ALT Linux - munensuss GNU LGPL v3,
MozillaFirefox - munien3ustMPL2.0, Moodle (ModularObject-OrientedDynamicLearningEnvironment) - nmunensus
GNU GPL

8.4. [lepeuens npodeccHOHATBHBIX 023 TaHHBIX H HHPOPMALIMOHHBIX CIIPABOYHBIX CHCTEM

8.4.1[DBC IOHHTY

8.4.2 | 9BC IPR SMART

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME ITPOXOXIAEHUS ITIPAKTUKHN

9.1. | MarepuanbHo-Texuuueckoe obecrneuenue ®I'bOY BO "JlonHTVY":

9.1.1. | Aymutopus 8.811 - JIabopaTopusi MEKpPOITPOIIECCOPHOIH TEXHUKH, UCTIOIb3yeMast TS IPOBEICHHS 3aHATHI
JIEKIIMOHHOTO THUIA : MYJIbTUMEIUIHBIA TPOEKTOP; IKPaH MPOESKIIMOHHBIN ; HOYTOYK; KOMITBIOTEP; CTOJIBI
ayJUTOPHBIC, CTYJIbs ayJUTOPHBIC, IOCKA ayAUTOpHAS




9.1.2. | Aynuropus 8.602 - Jlaboparopus HUY nist mpoBeneHns 1ab0paTOPHBIX U MPAKTHIECKHUX 3aHATUH, KypCOBOTO
MIPOEKTUPOBAHUS (BBIIIOJHEHUSI KyPCOBBIX paboT), IPyNIIOBBIX U MHAUBHUYaIbHBIX KOHCYJIbTALMM, TEKYILETO
KOHTPOJISL ¥ IPOMEKYTOUHON aTTEeCTAIMH : HCTOYHHK MIOCTOSHHOTO ToKa - b5-46, B5-44; BonsT™meTp - B7-16;
Mara3uH COIpoTHBICHUH - P327; rerepatop - ['6-28; ocrmmnorpadsr - C1-93, C1-73; mynstumetps! - BM857, RD-
700; ycrpoiictBo st maiiku SMD MOHTaa; SJIEKTPO3aIUTHBINA JIEMEHT; KOMIbIOTEpHI - Pentium-4-2,67 [T,
Intel Dual Core 2,6 I'T, Celeron-2,4 I'T'ii, AMD-1,2 I'T'i;; CTONBI ayAUTOPHBIE, CTYJIbS Y AUTOPHBIE

9.2. | MatepuanbHO-TexHUYEcKas 0a3a mpodUIbHON OpraHu3auu

10. ITPOU3BOJACTBEHHAS PABOTA U IIPUOBPETEHUE KBAJIM®UKALIUN

CTyzneHTHl B Ipoliecce MPOXOXKIEHHs MPAaKTHUKA MOTYT paborarth Ha pabo4YMX MeCTax [0 HalpaBlICHUIO NOATOTOBKH, €CIU
9TO HE NMPHBEAET K CHIDKCHUIO KadeCTBa BBITOJHEHHs NpPakTUKU. KOHKpeTHble BHIBI paboOT, BBHIMOJHIEMBIX CTYJICHTaMU
Ha pabo4nX MEeCTax, COTIacOBBIBAIOTCA C pykoBojuteneMm npakTuku oT JoHHTY. CryneHTsl B nepHoX NMPAaKTHKA MOTYT
CHaTh 9K3aMEH Ha COOTBETCTBYIOUIYIO KBAIM(HMKALMOHHYIO TPYyNIy IO TEXHHKE OE30IaCHOCTH M Ha IpHOOpETEeHHE
pabounx mpodeccuii, ¥ MONyYUTh KBATH()UKAINOHHOE yI0CTOBEPEHHE.






