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PaGouas mporpamma aucnuiuinHbl «MaTeMaTHdecKne TMaKeThl MPUKIATHBIX TPO-
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1 OBBEKT, HEJIb U 3ATIAYU OCBOEHUSA AUCHHUITJINHBI

JlucuuiinHa paccMaTpUBaeT BOMPOCHI MPUMEHEHHS MATEMaTUYECKUX IMaKETOB
MPUKIIAJIHBIX MPOTPAMM JIJII YHUCIEHHOTO U CHMBOJIBHOTO PEIICHUS] TEOPETUUYECKUX U
MPAKTUYECKUX 3a/a4 B PAa3IMYHBIX MPEMETHBIX 00JIACTAX, a TaK:Ke 00pabOTKU U BU3Y-
alu3aliy pe3yJibTaTOB MHKEHEPHBIX PACUETOB.

Heabo TUCHUIIMHBI SBISETCS (OPMUPOBAHUE Y OOYyHAIONIUXCS OCHOB 3HAHUUN
paboThl C COBPEMEHHBIMU MAaKEeTaMHU MPUKJIAJHBIX MAaTEMaTUYECKUX MPOrPaMM U yMe-
HUS TPUMEHATHh 3TH 3HAHUS MPU PEIICHUU KOHKPETHBIX 3a/lad MaTeMaTUYeCKOro aHa-
nu3a, anreOpel, reoMeTpun, AUQPGEPEeHIINANTBHOTO UCUUCICHUS, JTUHEHHOTO MPOrpam-
MHUPOBAHUS U B APYTUX NPEIMETHBIX 00JIACTSIX.

B pesynbrate 0CBOCHUS TUCHUIUIUHBI 00yYarOIIUICS TOJKEH

3HATh COBPEMEHHBIM MaTeMaTHYECKHUM anmapatr u KOMIbIOTEPHBIE TEXHOJIOTHUH,
UCIIOJIb3YEMbIE JJIsl pElIeHU 3a]]a4 NPUKIIaJHON MaTeMaTUKK; METOI0JIOTHIO, TEXHOJIO-
TUI0 U OCHOBHBIEC (ha3bl MPOCKTUPOBAHUS U Pa3pabOTKU MPOrPaMMHOIO MPOJYKTa; CO-
BPEMEHHBIE METO/IbI pa3pabOTKU U peain3aliy AITOPUTMOB U MAaTEMAaTHUYECKUX MOJie-
neit Ha 0ase SI3bIKOB M MaKeTOB MPUKIAJAHBIX TPOTPaMM MOJICIUPOBAHUS;

yMeThb KCMOJIb30BaTh MAaTEMATHUYECKUM armapar, METOJOJOTUI0 MPOrPaMMUpPO-
BAaHUS U COBPEMEHHBIE KOMIIBIOTEPHBIC TEXHOJIOTUH JJISl PEIICHUS MPAKTUYECKUX 3a]a4
MOJIyYEHHUs, XpaHeHus, 00pabOTKH U nepeaayu uHGOpMaIuu; aHaIM3UPOBATh BO3ZMOX-
HOCTh peaju3aluu TpeOOBaHUU K MPOrPaMMHOMY OOECHEUYEHHUIO, MPOBOJIUTH OIEHKY
TPYAOEMKOCTH peaiu3allid MPOTPAMMHOTO MPOJYKTa; TECTUPOBATh pa3pabOTaHHbBIC
MOJIEJIH, aHATU3UPOBATH MOJYYCHHBIE PE3YyJIbTATHI;

BJIa/IeTh HaBbIKAMM HCIOJIb30BAHUS MaTEMaTUUECKOTO ammapara, MEeTOJA0JIOru’
MPOrPaMMHPOBAHUSI U COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJIOTUN JJIsl PEIICHUS ITpaK-
TUYECKHUX 3a/lau MOJIy4eHUsl, XpaHeHHs, 00paboTKM U mepegayr MHPOpMaILUU; COBpe-
MenHbiMH CASE-cpencrBaMu U cpecTBaMH OBICTPOM pa3pabOTKU U MPOEKTUPOBAHUS,
KOTOpPbI€ MPUMEHSIIOTCS B MPO(ECCUOHAIBHON JEATeNbHOCTH; MPAKTUYECKUM OIBITOM
pa3pabOTKHU U peanu3aliy ajJropuTMOB Ha 0asze S3bIKOB M MAKETOB MPHUKIIAIHBIX MPO-
rpaMM MOJEIUPOBAHUSI.

[lepeuucnennbie pe3yabTaTbl OOyUYEHUS SIBISIOTCS OCHOBOM it (POpMUPOBaHUS
CIEYIOIIMX KOMIETCHIIUM:

— cOCOOHOCTh HCMOJIb30BaTh MAaTEeMaTUUYECKUN ammapar, METOJIOJIOTUIO TPO-
IPaMMUPOBAHUS U COBPEMEHHbIE KOMIMBIOTEPHbIC TEXHOJOTUH JJISI PEUICHUSI MPaKTH-
YECKHX 3a/1a4 MOJyYeHUs], XpaHeHus, 00padoTku u nepenaun unpopmanuu (I1K-3);

— CIIOCOOHOCTh MPUMEHSTh B MPOQPECCUOHATBHON JIEATEIbHOCTH COBPEMEHHbIE
SA3bIKA IPOTPAMMUPOBAHUA U A3BIKUA 0a3 JTaHHBIX, ONEPAIMOHHBIE CUCTEMBI, IEKTPOH-
HbIe OMOJIMOTEKHU U AKeThl TporpaMm, ceTeBblie TexHonoruu (I1K-4);

— CIIOCOOHOCTH UCIOIb30BaTh COBPEMEHHBIE METO/bI Pa3pabOTKU U pealn3aluu
KOHKPETHBIX aITOPUTMOB U MAaTeMaTUUYECKUX MOJeleil Ha 0a3e A3bIKOB MPOrpaMMHUpPO-
BaHUS U MAKETOB MPUKIIAIHBIX porpamm Moaenuposanus (I1K-5).

2 MECTO JJUCHIMIIJIMHBI B OCHOBHOM
IMPO®ECCUOHAJBHOM OBPA30OBATEJBHOMN MPOT'PAMME
JlucuumniavHa OTHOCUTCS K 4YacTH, (popMHUpyeMON ydacTHHUKaMH O0Opa3oBaTelib-
HbIX OTHOIIEeHU biioka 1 nucuumuine (Moaysei) yueOHOro miaHa.



basupyercs Ha 3HAaHUSAX, YMEHUSX U HABBIKaX, KOTOPbIE 00YJArOIIHIICS TPHOOpeE
MpY U3YYCHUH TPEIIISCTBYIONNX AUCIUIUINH: «BhIciias mateMatuka», «JuckpeTHas
MareMmaTukay, «IIporpaMMupoBaHue.

3HaHUA, YMEHUS W HABBIKH, TPUOOPETCHHBIC TPU OCBOSHUW JTAHHOUW IUCITUTLIN-
HBI, PEATH3YIOTCS 00YJaroNUMCs TIPH U3YUYEHUU TUCIUIUINH: « BrrauciurensHas Mate-
MaTHKa (YUCICHHBIE METOBI)», «KOMILIEKCHBIN aHAIN3», «MaTeMaTH4eCKOe MOJICIIH-
poBaHHWE», TPH  TMPOXOXKICHWM  TMPOU3BOJCTBCHHOW  TPAKTUKH:  HAYYHO-
HcclieIoBaTeNbcKas padboTa.

3 CTPYKTYPA U COAEP KAHUE JUCHUIIIMHbI
3.1 Pacnpene/ieHue y4eOHbIX YaCOB 110 TeMaM AMCUMILIMHBI U BUAAM 3aHATHH

HaunmeHoBaHMe TeMbI TUCIUIITMHbI KomnnyectBo yacoB (ounas ¢popma)
(Moynis) B Tom uncne
Beero Jlexuu | Jlabop | Ilpaxr. CP

Tema 1. IlpuHIunsl opraHu3anuu MaTeMaTHue- 10 4 4 0 )
CKUX MaKETOB MPUKJIAJHBIX POTPAMM.
Tema 2. Bexrops! u marpuiibl B MathCad. 12 4 6 0 2
Tema 3. Iloctpoenue rpaduxoB B MathCad. 10 4 4 0 2
Tema 4. PaboTa ¢ KOMIIIEKCHBIMU YHCIIAMH. 8 2 4 0 2
Tema 5. CumBOIBHBIE TPEOOPA3OBAHMS B
MathCad. 12 6 4 0 2
Tema 6. Peienue ypaBHeHMI U cUCTEM. 12 4 6 0 2
Tema 7. IlporpammupoBanue B MathCad. 14 6 6 0 2
Tema 8. Peanuzanuus MeTo1a HaUMEHBIINX KBAJ- ] 4 0 0 4
paroB B MathCad.
KonraktHas pabota (HOMOJHUTETHHAS) 4
Kypcogast pabota (mpoekr) 0 0
Hroro no Buaam 3aHsATHIL: 90 34 34 0 18
KoHnTtpoas 54

UTOrO: 144

(I)opanOBaHne KOMHeTeHIII/Iﬁ B pe3yJabTaTe 0CBOCHUA TEM NUCIHUIIJTIUHBI

KoMmnereHniuu Tembl AUCIUILTHHBI, HAIlEJICHHBIE HAa ()OPMUPOBAHNE KOMIIETEHITHH
T1K-3 Temer 1-7
I11K-4 Temer 2-6
T1K-5 Temer 7-8
3.2 Jlekuuu

Tema 1. IIpuHUMOBI OpraHW3alMU MaTEMAaTHUYECKUX MAKETOB MPUKIAIHBIX MPO-
rpaMM.

Conepxanue Tembl 1: OCHOBHBIE TPYIIbI MAKETOB MPUKIATHBIX MPOrPaAMM.
[TpuHIMIIBI OpraHU3ai MaTeMAaTUYECKUX MMAKETOB MPUKJIAIHBIX mTporpamMmm. HasHaue-
Hue naketa MathCad. BBojx u penakTupoBaHUs 3JI€MEHTAPHBIX MAaTEMATUYECKUX BbI-
paxeHuid. Vcronp30BaHuEe MOJb30BATENbCKUX (PYHKIUM U paHKUPOBAHHBIX MEPEMEH-
HBIX.

Tema 2. Bekrops! 1 matpunsl B MathCad.




Coznepxanue TeMbl 2: BBOI M pelakTHpOBaHHE BEKTOPOB M Martpuil. [[eicTBus
HaJl BeKTopamu U MatputiamMu. OyHkiuu s paboThl ¢ BEKTOPAMHU U MaTPUIIAMH.

Tema 3. [Hoctpoenue rpadukos B MathCad.

Conepxanue TeMbl 3: Ilanens unctpymenToB Graph. [loctpoenue rpadukos B
JeKapToOBOM cucteme koopauHat. [locTtpoenune rpadukoB B MOJSIPHOM cHCTEME KOOP-
nuHat. TpaccupoBka u QopmarupoBaHue AByMEpHBbIX TpadukoB. [loctpoenue Tpex-
MEpHBIX rpadUKOB.

Tema 4. PaboTa ¢ KOMIJIEKCHBIMH YUCIIAMH.

Conepxxanue Tembl 4: @opMbI 3aMMUCH U OCOOEHHOCTH BBOJIa KOMIUJIEKCHBIX YH-
cen. Oyukiuu s paboThl ¢ KOMIUIEKCHBIMU YHCIaMu. ['eoMeTprueckas UHTEpIpeTa-
U KOMIUIEKCHBIX YHCE.

Tema 5. CumBosibHBIE IpeoOpa3oBanus B MathCad.

Conepxanue TeMbl 5: OCOOCHHOCTH BBIMOJHEHUS CUMBOJIBHBIX MpeoOpa3oBa-
Huil. O030p CUMBOJIBHBIX PEOOPA30BAaHUM, BBIMOJHAEMBIX C TOMOIIBIO KOMaH/ MEHIO
Symbolics u nanenn uHCTpyMeHTOB Symbolic. BeinoiaHeHue cMMBOIBHBIX MpeoOpa3o-
BaHMUI.

Tema 6. PenieHrie ypaBHEHUIN U CHCTEM.

Conepxanue Tembl 6: Pemienne anreOpanueckux ypaBHeHui. Pemienue Tpanc-
LIEHJICHTHBIX ypaBHeHUU. [Ipumenenne Qynkuuu root u polyroots. Pemenue cucrem
JUHEWHBIX ypaBHEeHUM mpu momomu ¢GyHkuu lsolve. Mcnonb3oBanue periaroniero
0JIOKa J1JIsl pellIeHHs] CUCTEM YPaBHEHUM.

Tema 7. [IporpammupoBanue B MathCad.

Conepxanue temsbl 7: [IporpaMmmusiii 6510k, Onepatopsl NaHEIU UHCTPYMEHTOB
Programming. ba3oBbie mpriemMbl IpOrpaMMHUPOBAHUSI.

Jlurepatypa k Teme 7: [2, 4, 6].

Tema 8. Peanuzanus MeTo/1a HaMMeHbIIUX KBagpaToB B MathCad.

Conepxxanue TemMbl 8: MeTo1 HAaMMEHBIINX KBaJIpaToB. Beruucnenue ko3¢ duiiu-
€HTOB perpeccuu. Breruncnenue kosddummenta koppensaiun. [logdbop mapameTpoB He-
JMHEWHOW 3aBUCUMOCTHU. BhlunciieHue uHaekca Koppessiiuu. Beraucienue cyMMapHoOi
OIITHOKH.

Jlurepatypa k Teme 8: [ 2, 3, 6].

3.3. [IpakTnyeckue (CeMUHAPCKUE) 3aAHATHS
B y4ueOHOM 11aHe He 3aIIaHUPOBAHO.

3.4 JlIabopaTopHbie padoThI

Ne Tema paGoTsl Obmbewm, Jlutepa-
n/n Jac. Typa
1 3nakoMcTBO ¢ nakerom MathCad u BbInonHEeHHE MTPOCTENUIIHNX BBI- ) [1.2.5]
YUCJICHUN T




Perienune HCKOTOPBIX 3ala4 MATCMATHYCCKOT'O aHAJIM3a

[1,2,5]

Pabora ¢ BekTopaMu u MaTpuiamu

[1,2,5]

IToctpoenue rpapukos

[1,2,5]

PaboTta ¢ KOMIIJIEKCHBIMH YHCIaMHU

[1,2,5]

Vcnonp30BaHKe CUMBOJIBHBIX Pe0Opa3oBaHMi

[1,2,5]

Pemenune anredpanveckux U TPAHCIICHICHTHBIX YpaBHEHUH, CU-

CTEM YpaBHEHUI

[1,2,5]

R I | NN | B |W(N

ITporpammupoBanue B makere MathCad

AN N ||V

[1,2,5]

HUTOI'O:

3.5 CamocrosiTejibHas padoTa CTyAeHTa

Ne Buael camocToATensHON pabOTHI CTy/IEHTa Obnewm,
n/n qac.
1 | Mi3yyeHue NEeKIIMOHHOrO0 MaTepuaa 8
2 | TloaroroBka K MPaKTUYECKUM 3aHATHUSIM 0
3 | HoaroroBka K 1a60paTopHBIM paboTam 8
4 | BeimoJiHeHHE KypCOBOH pabOTHI/POEKTa 0
UTOroO: 18

3.6 Kypcosoii npoekT (padora), HHAUBUAYAJIbHOE 3a/]aHHE
KypcoBoii mpoekT (pabota) B yueOHOM IUIaHE HE 3aIllJIaHUPOBAH.

TemaTruka UHAMBUYATBHOTO 3aJJaHUSI CBSI3aHA C CAMOCTOSATEIIbHBIM BBITTOTHEHH-
€M pacyeTHOHN paboThl B COOTBETCTBUM C [7]. PexoMeHyeMbIii 00beM MOSICHUTENbHON
3aMUCKH 10 WHAWBUIyATbHOMY 3aJaHul0 — He Oosee 15 crpanun; ¢opmara A4
(210x297 mMm).

4 POHA OHEHOYHbLIX CPEACTB

4.1 Kpurepum ¥ mKaJbl [AJd51 HHTEITPUPOBAHHON OLEHKH YPOBHSH
cpopMHUPOBAHHOCTH KOMIIETEH UM

COCWZCIBJZ)ZIOWCI}Z Komnenernyuu — nojinoma 3HAHUU

HYJICBON YPOBEHb: HEBEPHBIE, HE apTyYMEHTUPOBAHHBIEC, C MHOXECTBOM I'PYOBIX OIIU-
OOK OTBETHI Ha BOMPOCHL. Y POBEHb 3HAHUI HI)KE MUHUMAJIbHBIX TPEOOBAHUIA;
MUHHMAaJbHBII YPOBEHb: JIaHbl HE MOJHBIC, HETOYHBIE U HEAPTYMEHTHUPOBAHHbBIE OTBE-
ThI Ha BOMpPOCHL. JlOMyIIeHO MHOTO TPYyOBbIX OMIUOOK. YPOBEHb 3HAHUN HUXKE MUHHU-
MaJibHbIX TPEOOBAHMUIA;
MOPOTOBBIN YpPOBEHB: JIaHbl HEIOCTATOYHO IOJIHBIE, TOYHbIE W apTyMEHTHPOBAHHBIC
OTBETHI Ha BOMPOCHL. [1710X0 3HAET TEPMUHBI, ONIPEACICHUS U MOHATHS; OCHOBHBIC 3a-
KOHOMEPHOCTH, COOTHOIIEHUSI, TPUHIUIIBL. J[OMyIIIeHO MHOTO HETPYObIX OMIKOOK;
CpPeIHUI YPOBEHb: JaHbI IOCTATOYHO IMOJIHbIEC, TOUYHBIE U APTYMEHTUPOBAHHBIE OTBETHI
Ha BOIPOCHL. B 11€10M 3HAeT TePMUHBI, ONPEIeNICHUs U TIOHSITHUS; OCHOBHBIE 3aKOHO-
MEPHOCTH, COOTHOLIEHUSI, TPUHIUIBL. JIoMyIIIeHO HECKOIBKO HETPYOBIX OIIHOOK;
MPOJBUHYTHIM YPOBEHB: JaHbI MOJHbIC, TOYHBIE U APTYMEHTUPOBAHHbBIE OTBETHI HA BO-
MpOCHL. 3HAET TEPMUHBI, ONIPEACIICHUS U TTOHSATHUS; OCHOBHBIE 3aKOHOMEPHOCTH, COOT-

HOIICHUS], NPUHIMIIBL. J[OMYIIEHO HECKOJIBKO HErPyOBIX OLIUOOK;

BBICOKMH YPOBCHL: JaHbl IIOJIHBIC, TOYHBIC N APIr'YMCHTHUPOBAHHBLIC OTBCThI HA BOIIPO-
Cbl. 3HaeT TCPMHUHLBI, OIIPCACICHUA W IIOHATHA; OCHOBHBIC 3daKOHOMCPHOCTH, COOT-




HOIIEHUS, MPUHIUINBL. J[oMyIIeHO HECKOIBKO HETOYHOCTEH.
Cocmasnaowas kKomnemenyuu — ymeHus

HYJIEBOM YpOBEHB: MOJTHOE OTCYTCTBUE MOHUMAHUS CYTH METOJIMKHU PEIICHUS 3a/1a4u,
JOMYIIEHO MHOKECTBO IpyOeHINX OMKOOK / 3a/1aHMsI HE BBITIOJIHEHBI BOOOIIIE;

MUHHMAaJIbHBIN YPOBEHBb: C1ab0€ MOHMMAHUE CYyTH METOJIUKHU PEIlCHUs 3aJa4l, JOIMy-
1ieHbl TpyOble omuOku. Pemenus He obocHoBaHbl. He ymeeT ucnoiap30BaTh HOpMa-
TUBHO-TEXHUYECKYIO JTUTEPATYPY;

MOPOTOBBIM YPOBEHb: JOCTATOYHOE MOHUMAHWE CYTH METOAUKH PEIlCHUs 3a/Jayu, J0-
MyIeHbl omuOKU. Perienust He Bcerjja 000CHOBaHBI. Y MEET UCIOJb30BaTh HOPMATHUB-
HO-TEXHUYECKYIO JINTEPATYPY;

CpPEeHUI ypOBEHb: B IIEJIOM MOHUMAET CYTh METOJMKH PEIICHUS 3a/lauH, JOMYIIEHBI
omuOku. PemeHuss He Bcerga OOOCHOBaHBL. YMEET HCIOJIb30BaTh HOPMATHBHO-
TEXHUUYECKYIO JTUTEPATypy;

MPOABUHYTHIM YPOBEHB: B IIEJIOM TIOHUMAET CyTh METOAUKH PEIICHUS 3a7a4H, JTOIYIIIe-
Hbl HeTOYHOCTH. CrocoOeH 000CHOBATH PEIICHMs. ¥ MEET MCIOIb30BaTh HOPMATHBHO-
TEXHUYECKYIO JTUTEPATYPY;

BBICOKHH YpPOBEHB: TIOHUMAET CYyTh METOAMKHU perieHus 3aaaun. CrmocodeH 000CHOBATH
pemieHus. YMeeT HCIOJIb30BaTh HOPMATHBHO-TEXHUYECKYIO JIUTEPaTypy, MepeaoBOM
OIIBIT.

Cocmasnsowas komnemenyuu — 81a0eHue Haeblkamu

HYJIEBOW YpPOBEHb: HE IEMOHCTPUPYET BJIaJICHUE HABBIKAMH BBIMIOJHEHUS TTPOGECCHO-
HaJIBHBIX 337a4. He MOKET BBHITIOJIHUTE 3aIaHHS;

MHUHUMAJIbHBIN YPOBEHb: HE JEMOHCTPHUPYET BIIaJICHUE HaBBIKAMHU BBITIOJIHEHUS MPO-
(dheccuoHanbHBIX 331a4. VICOBITHIBAET CYIIECTBEHHBIC TPYAHOCTU IPH BHITTOJHEHUHU
OT/ACIILHBIX 3aJIaHUM;

MOPOTOBBIM YPOBEHB: BJaJ€eT HAaBBIKAMU BBHITIOJHEHUS MPO(ECCHOHATBHBIX 3a7au Ha
MIOPOTOBOM ypOBHE. 3aJIlaHHs BBIMOJHIET MEAJICHHO M HEKa4Ye€CTBEHHO;

CpPEIHUM ypOBEHb: BJIaIc€T HAaBBIKAMH BBITIOJIHEHUS MTPO(ECCHOHANBHBIX 3a/1a4. 3a/1a-
HUSI BBITIOJHSAET HA CPETHEM YPOBHE IO OBICTPOTE U Ka4ECTBY;

MPOJABUHYTHIM YPOBEHB: BJIQJICET YBEPCHHBIMU HAaBBIKAMHU BBIMIOJHEHUS TPOdecCcHo-
HaJIbHBIX 3a7a4. BBICTPO M KaueCTBEHHO BBIMOJIHAET 3aJaHUs, MHOTIa JIOMyCKas He-
3HAYUTEJIbHBIC MOTPEITHOCTH;

BBICOKHU YPOBEHbB: BJaJ€eT YBEPEHHBIMH HABBIKAMHU BBIMOJHEHHUS MPOPecCHOHaATb-
HBIX 3a7a4. BBICTpO M Ka4eCTBEHHO BBLIMIOJHSCT 3aJaHUsl, MPU HEOOXOIUMOCTH JIe-
MOHCTPUPYS TBOPUYECKHUM MOIXO.

Obobwennasn oyenka chopmuposanHocmu KomnemeHyui

HYJIEBOM ypOBEHBb: Ha HYJEBOM YpPOBHE CHOPMHUPOBAHBI: BCE COCTABISAIOIINE; OJHA
WJIW JIBE U3 TPEX, OCTANIbHBIE — HA O0JIee BHICOKOM YPOBHE;

MHUHUMAJIbHBIN YPOBEHb: HA MUHUMAJILHOM YPOBHE C(OOPMHUPOBAHBI: BCE COCTABIISIO-
1Me; OJIHA WU ABE U3 TPEX, OCTaIbHbIC — Ha 00Jiee BHICOKOM YPOBHE;

MIOPOTOBBIN YPOBEHb: Ha TOPOTOBOM YPOBHE C(OOPMHUPOBAHBI: BCE COCTABIISIONINE; OJI-
Ha WIH JIBE U3 TPEX, OCTAIbHBIE — HAa 00JIee BBICOKOM YPOBHE;

CpeIHUM YpOBEHB: Ha CPEIHEM YPOBHE CPOPMHUPOBAHBI: BCE COCTABJISAIOIIME; OJHA
WJIK JIBE U3 TPEX, OCTAlIbHBIE — HA 00JIee BHICOKOM YPOBHE;

MPOJABUHYTHIM YPOBEHB: Ha MPOJBUHYTOM YPOBHE C(POPMUPOBAHBI: BCE COCTABIISIIO-



1IMe; OJIHA WU JBE U3 TPEX, OCTAJIbHBIE — HA BBICOKOM YPOBHE;
- BBICOKHUW YpPOBEHb: Ha BBICOKOM YPOBHE CPOPMHPOBAHBI BCE COCTABIISIONIUE KOMIIE-
TEHIIUI.

4.2 Bonipocsl K 3K3aMeHYy U IpUMeP IK3aMeHAIHOHHOT0 OWieTa

Bomnpocs! k 3k3ameny:

1. Haznauenue nmakera Mathcad. Ctpykrypa nokymenta Mathcad.

2. Co3nanue u penakTupoBaHue nokymeHTa Mathcad. BBoa u penaktupoBaHue
BBIPAKCHUMU.

3. OmnpeneneHue JOKaIbHBIX U I100ATbHBIX MEPEMEHHBIX. PaHXXUpOBaHHbBIC TiE-
PEMEHHBIE.

4. BcTpoeHHBIE U ONpe/IeNICHHbIE TTOJIb30BaTeieM () yHKIIUH.

5. Beruucnurenbubie oneparopsl Mathcad (nuddepenurpoBanue; UHTETpUpPOBa-
HUS;, BBIYUCIICHUE TIPEICIIOB, CYMMBbI U IPOU3BEACHUS).

6. BBog u aeiicTBus HaJ BeKTOopaMmu U MaTpuiiamMu B Mathcad.

7. @yHKiuu 47151 paboThl C BEKTOPAMU U MaTPUIIAMU.

8. I[TocTpoenue rpaguKoB B 1€KaPTOBOM U MOISPHOM CUCTEMAX KOOPAUHAT.

9. ®opmaTupoBaHUE U TPACCUPOBKA JBYMEPHBIX IpadHKOB.

10. ITocTpoenue rpagukoB PyHKIHI ABYX NEPEMEHHBIX.

11. ®opmpl 3anMcH 1 0COOEHHOCTH BBOJIa KOMIUIEKCHBIX YHCEII.

12. ®ynkumu aJist paboThl C KOMITJIEKCHBIMU YHCIIAMMU.

13. T'eomeTpuueckass HHTEpOPETALHUS KOMIIJIEKCHBIX YUCET.

14. OcoGeHHOCTH BBITIOTHEHUSI CUMBOJIBHBIX IPE0Opa30BaHUM.

15. CumBonbHBIE MpeoOpa30BaHUs, BHITIOJHIEMBIC C MOMOIIBIO KOMaHJ MEHIO
Symbolics.

16. ITanens unctpymentoB Symbolic. BeinonHeHne cMMBOJIBHBIX MPeoOpa3oBa-
HHUI.

17. Pemienue anredpanueckux, TPAHCIEHACHTHBIX YPAaBHEHUN C UCIIOJIb30BAHUEM
JUPEKTUBBI SOlVEe U CUMBOJIBHOIO 3HAKa PaBEHCTBA.

18. Pemienue anredpanueckux, TPAHCIEHACHTHBIX YPAaBHEHUN C UCIIOJIL30BAHUEM
komaH bl Solve moamento Variable mento Symbolics.

19. [Ipumenenue ¢yHKIUU root.

20. ITpumenenue pyHkuu polyroots st onpeneneHus KOpHEH MOJIMHOMA N-HOU
CTEIICHHU.

21. Ucnonp3oBanue QyHkuuu lsolve myisi pemieHus CUCTEM JIMHEHHBIX ypaBHE-
HHUI.

22. llpumeneHue 010Ka pENICHUs CUCTEM JMHEWHBIX U HEJIMHEHWHBIX ypaBHEHUU
Given - Find (uucnenHoe pemieHue).

23. llpumeHeHue 010Ka pelieHus: s ONpeaeeHUs KOPHEN CUCTEM JTMHEUHBIX U
HEJINHENHBIX YPABHEHUN B CUMBOJIBHOM BUJIE.

24. Ha3znaueHue 1 UCMOJIb30BaHUE MPOTPAMMHOTO OJI0Ka.

25. Ucnonb3oBaHUE ONEPAaTOPOB MaHEIU HHCTPYMEHTOB Programming.



HpnMep IK3IAMCHAIIMOHHOT 0 omjiera

I'OYBIIO «JloHeukuili HallMOHAJIBHBIN TEXHUUECKUH YHUBEPCUTET»

[Tporpamma NOArOTOBKH: baxanaspuam

HanpasneHne noAroToBKU: 01.03.04 Ilpuxnaonas mamemamuxa

Hanpasnennocts (npodub): «busnec-ananumuxa QuHancosuix cucmemy

Cemectp: 11

VYuebHasi AUCIUIINHA: MATEMATUYECKUE NAKETHI [TPUKJIAJ/IHBIX [IPOI PAMM
BWJIET Nel

1. IlocTtpoenue rpaduKoB B JeKapTOBOM cucteme koopauHaTt B MathCad.

o 4 2 -
2. Haiitu xopuu ypasuenns (x +3)* + (x +5)° =15) u ypasnemus f(x)=x’e =0 ¢ nomo-
610 (PYHKITMH rOOts, MpeABAPUTEIHHO TpapUUECK ONpPEIeTNB HHTEPBAIbl N3OSN KOPHEH.
3. Pa3paborath Onok-cxemy aiaroputma u (yHKIu0 nois3oBarens MathCad B Buzie nporpamMMHOToO
6moka a1 00pabOTKM IETOYUCICHHOTO BEKTOPA: PACIOJIOKHUTH MO YOBIBAHUIO 3JIEMEHTHI MAacCHUBA

X(N), KOTOpBIE PacCHOJIOKEHBI MEXAY MAKCUMAIbHBIM HEUETHBIM U 1-M MOJIOKUTEIbHBIM AJIEMEHTA-
MH MaCCHBA.

VYTBepxkIeHo Ha 3aceqanuu Kadeaps! «[Ipukiagnas MaTeMaTHKa U UCKYCCTBEHHBIN HHTEIJICKTY,
npotokoa Ne ot . 20 T
3aB. kadenpoii [TaBnsimm B. H. DK3ameHaTop Edumenxo K.H.

KPUTEPUU
OLICHMBAHMS YK3aMEeHAIHOHHOH padoThI
0 TUCUUIUIMHE «MaTeMaTH4ecKrue NaKeThl IPUKIIAJAHbIX IPOIrPAMM»
111 00yJaroIuXcs 0 HAIPaBJICHUIO IOATOTOBKU
01.03.04 Tlpuknannas MaTemMaTHKa
(HarpaBieHHOCTH (poduiis)— «bu3Hec-aHaTUTHKA (PUHAHCOBBIX CUCTEM»)

DK3aMeH TPOBOAMUTCS MUCBMEHHO MO OwmiieraM. B kaxxaom Ouiere comepKUTCs TPU BOIPOCa,
KOTOpBIE OXBATHIBAIOT TEOPETHUECKYIO M MPAKTUYECKYIO YACTH Kypca M TPeOYIOT peleHus] KOHKPET-
HO¥ 3amaun (1-# Bompoc onenuBaetcs B 10 6amnos, 2-if u 3-it — B 20 6amwioB).

OTBeT Ha Ka)xJbIi BOMPOC OLIEHUBAGTCS MO CIEAYIOUUM KpUTEepUsIM. MakcuMaabHOE KOJIUYe-
CTBO 0aJUIOB CTaBUTCS B CIy4ae MOJHOTO CUCTEMHOTO PaCKPBITUS BOMpoca (pelieHus 3a1aun) 0e3 Ka-
KHUX-THO0 HETOYHOCTEH. banibl CHUMAIOTCS, €CiM B OTBETE YIMYIIEHBI KaKHe-THOO0 BTOPOCTENEHHBIC
MOMEHTHI (710 2 6asioB), JOMYIIEHBI HECYIIECTBEHHbIC HETOYHOCTH (10 3 0aioB), JOMYIIEHBI CYIIle-
CTBEHHBIC HETOYHOCTH IPH MPaBUILHOM OTBETE B IesIoM (10 4 0aioB), MpU HEAOCTATOYHOM MPEJ-
CTaBJICHUU MaTepuanoB (0ayulbl CHUMAIOTCS KaK MPOLIEHT HEIOCTAIOIIEr0 MaTepuaia ¢ y4eToOM €ro
3HaYMMOCTH). [Ipr OTCYTCTBMU MPaBUIIBHOTO OTBETA HA BOMpoC oOyyaromuiics nonyyaet 0 6amos.

[ToyuenHbie Oanibl 32 OTBETHI HA BOMPOCHI OUJIETa CYMMUPYIOTCS U ¢ Y4ETOM pPe3yJbTaToB
TEKYILEr0 KOHTPOJISl paboThl 00yJaromIerocsi BBIBOAUTCS UTOTOBast olleHka 1o 100-0ainpHol mikae.

[Tomyuennas onenka mo 100-0amnpHON MIKale OMpeeNseT OLEHKY M0 TOCYAapCTBEHHOM IIKa-
ne u mkane ESTS.

VYTBep:kIeHO Ha 3aceannu Kad. «lIpukianHas MaTeMaTuka U HICKYCCTBEHHBIA MHTEIUICKTY,
IpOTOKOJI Ne or . 20 1.

3aBeayromuii kadeapoit B.H. ITaBnbein

4.3 Kpurepuu onieHUBaHUS

OueHnBaHuE YpPOBHSI OCBOEHHUS OOYYAIOIMMCS y4eOHOro MaTepuayia JTUCIUILIH-
Hbl «MaTtemMaTu4YecKue MakeThl MPUKIAIHBIX MPOrpaMM» MPOU3BOAUTCS B XOJI€ TEKY-
IIEro KOHTPOJIS U IPOMEKYTOUHOM aTTeCTalMK (CEMECTPOBOTO KOHTPOJIS).

Tekymmii KOHTPOJIb 3HAHUN O0YyYaIONMIETOCS MPOU3BOAMUTCS IO pPe3yibTaTaMm




BBITIOJTHEHHUS JTa0OPAaTOPHBIX padOT, WHANBHUIYAIBHOTO 3aJaHUs, BO BpEeMsI KOHTPOJIb-
HBIX OIPOCOB B XOJI¢ MPOBEACHUS 3aHATHH. BhImonHeHUe 3amaHuii Ha JTaOOpaTOPHBIX
paboTax, MpeayCMOTPEHHBIX paboueil TPOrpaMMOi JTUCITUTUTHHBI, SBISETCS HEO0OXO0I1-
MBIM YCJIOBHEM JIOIMTyCKa K dK3aMeHy. Pacrmpenenenre OaJIOB TEKyIIETO KOHTPOJISI pa-
00ThI 00YyUaIOIIETOCs HAa MPOTSXKEHUH CEMECTpa MpUBEIeHO B Tadmule 1.

Tabnuna 1 — Pacnpenenenne 6annoB TEKYIETO KOHTPOJIS

dopma KOHTPOJIA Bo3moxHoe [Ipumeuanue
KOJIMYECTBO
0aioB

OT4éT 0 BEIIIOJHCHUN 5 3agaHue BBINOJHEHO MPABHIIBHO, MPUBEICHO MOJIHOE
nabopatopHoii paboTHI. pelieHrue U TpPaBUIbHBIM OTBET (MOJHOE PACKPBITHE
BOIIpOCA), MPUBECH aHAIN3 MOJYYCHHOTO pe3yibTaTa.

4 3ajaHue BBINIOJHEHO MPaBUIBLHO, UMEIOTCS HeCyllle-

CTBEHHbIE HETOUYHOCTH, HE MOBJIMSIBIINE HA PE3YJIbTAT.

3 3azaHue BBIMOJHEHO B LIEJIOM MPABUIIBHO, JOMYIIECHbI

OT/IeJIbHbIE HETOUYHOCTH, HE MCKA3UBIINE X0 PELICHUS
B II€JIOM, BO3HUKIIM TPYIHOCTH B OOBSICHEHUU TOIY-
YEHHBIX PE3YJIbTATOB.

2 3ajaHre BBIMIOJIHEHO YaCTUYHO, JOMYILEHBI CyIlle-
CTBEHHbIE HETOYHOCTHU (HETOJHOE PACKPBITUE BOIPO-
ca), MIPUBEJEH HE TOJIHBIM aHAJIU3 MOJYYEHHOTO pe-

3yJibTaTa.
1 3agaHue BBIMIOJIHEHO B I[€JI0M HEMPaBUIBLHO, UMEIOTCA
CYIIIECTBEHHBIE OIMMOKU B aHAJIN3E PE3yIbTaTOB.
Hroro no 8.-5= u3 pacyéra BBINOJHEHUS 8 1abopaTopHBIX paboT (3a
1a00paTOPHBIM 34 aynuTOpHBIX Yaca).
paboTam: OunenuBaeTcs Kaxxaas padora.
40 MakcuManbHO BO3MOXKHOE.
OT4Y€T O BBHINIOJIHEHUH 10 3agaHue BBINOJHEHO MPABHIIBHO, MPUBEICHO MOJHOE
WHIUBUIYaIBHOTO pelieHue U TpPaBUWIbHBIM OTBET (MOJHOE PACKPBITHE
3a/1aHHUsl. BOIIpOCA), MPUBEIECH aHAIN3 MOJYYEHHOTO pe3yibTaTa.
5 3aZaHue BBIMOJHEHO B LIEJIOM MPABUIIBHO, JOMYIIECHbI
OT/IeJIbHbIE HETOUYHOCTH, HE MCKAa3UBIINE X0 PELLICHUS
B 1I€JIOM.
Hroro no unauBuayanbHO- 10 MaxkcuManbHO BO3MOXKHOE.
MY 3aJIaHUIO:
UTOroO: 50 MakcuMaabHO BO3MOXKHOE.

IIpoMexyTouHasi aTTecTallUA IO pPE3yJbTaTaM OCBOCHHMS JUCIUIUIMHBI B Ce-
MecTpe MPOBOAUTCA B PopMe ceMecTpoBOro 3k3ameHna. dopma mpoBeAeHUs IK3aMeHa —
MKMChbMEHHasA. DK3aMEHAIIMOHHBIN OuiieT BKItodaeT B ceOst 3 Bompoca (Tabmn. 2). Ilpu
OLICHMBAaHUU OOYYAalOIIETOCsl Ha SK3aMEHE MpenojaBaTellb PYKOBOICTBYETCS CIIEIYIO-
IIUMU KPUTEPUSIMHU.

MakcuManbHOe KOJUYECTBO 0OaJIOB 3a OTBET HA BOMPOC HK3aMEHAIIMOHHOTO Ou-
JIeTa 3aCYUTHIBAETCS B CIydae MOJTHOTO CUCTEMHOIO PAaCKPBITUS BOIpoca (pelieHus 3a-
nauyn) 0e3 Kakux-I1nOO HEeTOYHOCTEH. balabl CHUMAIOTCS, €Clu B OTBETE YIYIIEHBI Ka-
KHe-IM00 BTOPOCTENEHHbIE MOMEHTHI (710 2 0aioB), JOMYIEHbl HECYIIECTBEHHBIC HE-
TOYHOCTH (70 3 0aIoB), JOMYIIEHBI CYIIECTBEHHbIE HETOYHOCTH MPU MPABUIBHOM OT-
BeTe B 1eJI0M (710 4 OasioB), MPU HEAOCTATOYHOM MPE/ICTABICHUN MaTEepUaioB (0asuibl



CHUMAIOTCA KaK MPOLIEHT HEJOCTAIOLIEro MaTrepuana ¢ yueToM ero 3Hauumoctu). [lpu
OTCYTCTBUU MPABUJILHOTO OTBETA HAa MOCTABJIEHHBIN BOMpOC oOydarouuiics nomyyaet 0

OaJLIoB.

Tabnuia 2 — Pacnipenenenue 0aiaoB M0 CEMECTPOBOMY SK3aMEHY

dopma KOHTPOJIA MakcumanbHO
BO3MOJKHOE€ KOJINYECTBO 0aJlIOB
OTBeT Ha BOIIPOCHI Bompoc | 10
HK3aMEHaIlMOHHOTO Oniera BOIIpoC 2 20
Bompoc 3 20
HUTOTI'O: 50

HroroBasi oueHka onpeaeisieTcsi IyTeM CyMMHUPOBAaHHS KOJIMYECTBA OAJIOB IO
pe3yabTaTaM TEKYIIEro KOHTPOJISA U KOJUYECTBA OAJIJIOB MO PE3yIbTaTaM CEMECTPOBOIO
sK3aMeHa. MakCcHMAaJbHO BO3MOKHOE KoJndecTBO 0ai10oB — 100.

[Tonyuennas onenka no 100-0aJTbHON MIKajIe OMPEAeIsIeT OIEHKY MO rocyaap-
cTtBeHHOH 1mKkaie u mkajae ECTS:

Cymma OamioB Ouenka Ouenka
no 100-6ayipHOM 1mKane no mkane ECTS 10 TOCYIapCTBEHHOM IIKAJIe
90-100 A OTau4HO
80-89 B Xopo1uo
75-79 C
70-74 D Y 10BIETBOPUTEIILHO
60-69 E
35-59 E = HeynosnersopurenbHo
0-34 F

* — ¢ 00s13aTEIBLHBIM MOBTOPHBIM M3YYCHUCM NUCIUILINHBI.

4.4 Ilpumep TeKyLIero onpoca Ha JJabopaToOpHbIX 3AHATHAX

Ha npumepe naboparopHoit padorel Ne «lIporpammupoBaHue B MakKeTe
MathCady.

Pazpaborarh OnoK-cxeMy aiaroput™Ma U (PyHKIHIO TOJIb30BaTENs B BUJIE MPO-
rpaMMHOTO OJioKa JJisi 0OpaOOTKH LEIOYHUCICHHOTO BEKTOpa. ApPryMeHT (DYHKIUU —
BEKTOP, BO3BpallaeMbIii pe3yiabTaT — BEKTOP WJIM COOOIIEHUE O HEBO3MO>KHOCTH BbI-
MOJIHUTH YKa3aHHOE 3ajjaHue. Pacmnonoxxuth no Bo3pactanuio neMeHTsl MaccuBa X(N),
KOTOPBIE PACTOJIOKEHBI MEK/1y MUHUMAIbHBIM YETHBIM U MOCIEIHUM MMOJOKUTEIbHBIM
3JIEMEHTAMH MaCCHBA.

4.5 KypcoBoe npoeKTHpOBaHUe
VY4yeOHBIM TIAHOM KypPCOBOE MPOECKTUPOBAHUE HE 3AIJIAHUPOBAHO.

5 PEKOMEHIAYEMAS JIUTEPATYPA
I OcHoBHas JuTeparypa
1. BnacoBa, A.M. Maremaruka ¢ MathCad [DnexTpoHHBI pecypc] : ydeOHO-
MeToandeckoe mocodue s By30B / A. M. Bnacosa ; A.M. Brnacosa ; Ypan. denep. yH-
T uM. niepBoro IIpe3unenra Poccun b.H. Enbrnuna. - 14 M6. - Exarepun0Oypr : Yp®YV,
2017. - 1 (aitn. - Cucrem. TpeOOBaHUS: Acrobat Reader.
http://ed.donntu.ru/books/19/cd9126.pdf



http://ed.donntu.ru/books/19/cd9126.pdf

2. Tuxomupona JI.B. ABToMaruzanus MaTeMaTHYECKUX PACUETOB B CHCTEME
MathCAD : yuebHoe noco6ue / Tuxomupona JI.B.. — Komcomonbck-Ha-Amype : Kom-
COMOJIbCKHH-Ha-AMype roCyIapCTBEHHbIN yHuUBepcureT, 2018. — 92 ¢. — ISBN 978-5-
7765-1346-6. — TekcT : 2JIEKTPOHHBIN // DIeKTpoHHO-OMONHMoTeuHas cucrema [PR
BOOKS : [caiiT]. — URL: https://www.iprbookshop.ru/102081.html. — Pexxum nocryna:
IUJI1 aBTOPU3UP. TOJIB30BATENEN.

II TonosiHuTEAILHAA JHMTEpaTypa

3. ®omun B.I'. Maremaruueckoe moaenupoBanue B cucteme MathCAD : yue0-
Hoe nocooue / ®omun B.I'.. — Caparos : CapaToBCckuil TOCYJapCTBEHHBIN TEXHUYECKUI
yHuepcuter umenu HO.A. I'arapuna, 9bC ACB, 2020. — 80 c¢. — ISBN 978-5-7433-
3387-5. — TekcT : 25eKTpoHHBIN // DnexkTpoHHO-OubnnoTeunast cucteMa IPR BOOKS :
[caiiT]. — URL: https://www.iprbookshop.ru/108693.html. — Pexxum gocTymna: st aBTo-
pHU3UP. TOJIB30BATEEH.

4. 3aitnes, A.A. TexHonoruu o0OpabOTKM HHGPOPMAIUU CPEJICTBAMHU CUCTEMBI
kommnbioTepHoi MaTteMaTuku MathCAD [OnexTponHslil pecypc] : ydueOHOe mocoOue
s By30oB / A. A. 3aiiues, A. A. Kyanaes ; A.A. 3aiines, A.A. Kyanaes. - 3 M6. -
Mocksa : U3n-so MUNT'AuK, 2014. - 1 ¢aiin. - CucteMm. TpeboBanusi: Acrobat Reader.
http://ed.donntu.ru/books/17/cd7323.pdf

6 YYEBHO-METOANYECKOE OBECIIEYHEHUE JUCHUIIJINHBbI

Y4yeOHO-MeTOAMYECKHE U31aHus, paspadoTaHHbie B JloHHTY:

5. Metonuueckue peKOMEHAAIMU JJIsl BBIMOJHEHUS J1aOOPATOPHBIX paboT IO
qUucIUIUIMHE "MaTeMaTuyecKue MakeThl NPUKIAJHBIX MporpaMm’ [DIEKTPOHHBINA pe-
cypc] : nns obydaromuxcs o HampasieHusM noaroroBku 01.03.04 "llpuknannas ma-
tematuka", 02.03.03 "Martemarndeckoe oOecriedeHre M aJMUHHCTPUPOBaHHE HHMOP-
ManMoHHbIX cucteM" Bcex dopm obOyuenus / TOYBIIO "JOHHTY", Kad. npuxnan.
MaTeMaTUKH U UcKyccTB. uHTemiekra ; coct. K. H. E¢pumenko. - 1 M6. - [loneuxk :
I'OYBIIO "HOHHTY", 2022. - 1 daiin. - Cucrem. tpeboBanus: Acrobat Reader.
http://ed.donntu.ru/books/23/m8739.pdf

6. MeTonnueckue peKOMEHAAIUMU 111 CAaMOCTOSITEIbHOM paboThI M0 TUCIUILIMHE
"MaremaTu4eckue NaKeThl IPUKIAIHBIX mporpamMM’ [DIeKTpOHHBINA pecypc] : nms o0y-
yarommxcs 1o HamnpaiaeHuto moarotoBku 01.03.04 "llpuxnagnas maremaTtuka' /
I'OVYBIIO "JOHHTY", Kad. npukn. marematuku ; cocT. K. H. Epumenxo. - 319 K0. -
Honenx : 'OYBIIO "JOHHTY", 2021. - 1 ¢aitn. - Cucrem. tpedboBanus: Acrobat
Reader. http://ed.donntu.ru/books/21/m7472.pdf

7. Metoauyeckue peKOMEHIAIUU JIsl BBIMOJIHEHUS MHAUBUYATbHOIO 3a/IaHUS
M0 JAUCHUIUIMHE "MaTeMaTuyecKue MakeTbl MPUKIAJAHBIX MporpamMm" [DIEKTPOHHBIN
pecypc] : s oOydaroniuxcs no HanpasiaeHuto noarotoBku 01.03.04 "Tlpuxnagnas ma-
tematuka", 02.03.03 "Martemarndeckoe oOecriedeHre M aJMUHHCTPUPOBaHHE HHMOP-
MalMoHHbBIX cucteM" Bcex dopm obyuenus / TOYBIIO "JOHHTY", Kad. npuxn. ma-
tematuku ; cocT.: K. H. Epumenko. - 263 K6. - Jlonenk : TOYBIIO "IOHHTY", 2022.
- 1 (aitn. - Cucrem. TpeOOBaHUS: Acrobat Reader.
http://ed.donntu.ru/books/22/m7961.pdf



https://www.iprbookshop.ru/102081.html
https://www.iprbookshop.ru/108693.html
http://ed.donntu.ru/books/17/cd7323.pdf
http://ed.donntu.ru/books/23/m8739.pdf
http://ed.donntu.ru/books/21/m7472.pdf
http://ed.donntu.ru/books/22/m7961.pdf

DJIEKTPOHHO-UH(OPMALIMOHHBIE PECYPCHI
ObC JJIOHHTY - http://library.donntu.ru
OBC IPR SMART - http://www.iprbookshop.ru.

7 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCHUIIJIMHbI

7.1 JleKuUMOHHBIE 3AHATHSA:

VYuebnas aynutopusi Ne3.252, y4yeOHblid Kopmyc 3, JJisi TPOBEACHUS 3aHSATUN
JEKIIMOHHOTO THIA, TPYNMNOBBIX UM MHAMBUIYATbHBIX KOHCYJbTAllMM, TEKYIIETO KOH-
Tpoiist. Crenuanu3upoBaHHasi MeOelb: 10CKa ayIUTOpPHAsl, MapPThl, IEMOHCTPAIIMOHHBIE
CTEHJIbI U M1akaThl. MynbTuMenuiitnoe ooopyaoBanue: kommbiotep Intel Celeron E1200
1.8 MHz/1 Gb O3V¥/160 Gb HDD, monutop Samsung SyncMaster 795DF 17°. Ilpo-
rpaMMHOE obecrieueHue: onepamnronHas cucrema Microsoft Windows XP, LibreOffice
5.3.4.(2017), nmpoextop Epson EMP-280, skpan HacTeHHBIM Sopar ¢ MEXaHUYECKUM
BpamenueM 180x190.

7.2 J1abopaTopHbIe padoThI:

Komnerotepusiit knace Nel1.514, yueOnsiii kopmyc 11, 1 npoBeaeHus 3aHATUN
71a00paTOPHOTO W MPAKTUYECKOIO THUIIA, BHIMIOJIHEHUSI KypPCOBBIX pPadOT, IPYIIOBBIX U
WHJMBUAYaJIbHBIX KOHCYJIbTAIIUN, TEKYIIET0 KOHTPOJISI U MTPOMEKYTOUHOM aTTECTAIlUH.
Cnenmanu3upoBaHHas MeOelb: JIOCKa ayJauTOpHasi, mapTel. MynbTUMeaunitnoe o0opy-
noBanue: kommnbioTepsl Intel Pentium 4/134Mhz /512Mb/37Gb, nporpammuoe obecrie-
yeHue: onepanuronnas cucrema Microsoft Windows XP Professional - Oecriiatnas Bep-
cus, Microsoft Qffice 2007 - 6ecnimatHas Bepcusi, Mozilla Firefox - cBoOoaHO pacmpo-
ctpansemas, LibreOffice 3.3.0.4 — OecmiatHas Bepcus; MOHUTOPHI SyncMaster
(1280x768@60Hz); komnbroTepsl Intel Pentium 4/166Mhz /512Mb/37Gb, nporpamm-
Hoe oOecrneuenue: onepanronHas cucrema Microsoft Windows XP Professional - Gec-
riatHas Bepcust, Microsoft Qffice 2007 - Oecruiatnas Bepcusi, Mozilla Firefox - cBo-
oonHo pacmpoctpansemas, LibreOffice 3.3.0.4 — OecrnaTtHas BepcHsl, MOHUTOPHI
Samsung SyncMaster 550b(T); komneroTepsl Celeron™/466Mhz /65,5Gb, nporpamm-
Hoe oOecrneuenue: onepanronHas cucrema Microsoft Windows XP Professional - Gec-
riatHas Bepcusi, Microsoft Qffice 2007 - Oecruiatnast Bepcusi, Mozilla Firefox - cBo-
06o1HO pactpoctpansiemas, LibreOffice 3.3.0.4 — GecrinaTHast Bepcusi.

7.3 CamocTosiTe/ibHAs padoTa:

[TomerneHust 1711 CaMOCTOSITEIbHOM pabOThl C BO3MOXHOCTBIO MOJKIIIOUEHHS K Ce-
@ «MHTepHer» u oOecreuyeHUeM JOCTylna B JJIEKTPOHHYIO HH(POPMALMOHHO-
00pa3oBaTeNbHYIO Cpe/ly OpraHU3alMK: YUTAIbHbIE 3aibl, yueOHble kopiyca 2,3 (Kom-
NbIOTEPHAsI TEXHUKA C BO3MOKHOCTBIO OAKIIOYEHUS K ceTh « IHTepHeT 1 o0ecrieyeHu-
€M JIOCTyIa B AJIEKTPOHHYIO0 MH(OpManmoHHO-00pa3oBatenbHyo cpeny (QUOC JJOH-
HTY) u sanexrponno-oubauoreunyto cucremy (ObC IPRbooks), a Tak:ke BO3MOKHOCTBIO
WHJMBUIyaIbHOTO HEOorpaHu4YeHHOro aoctyna odyyvatommxcst B ObC u 9UOC nocpen-
ctBoM Wi-Fi ¢ mepcoHanbHbix MOOWIBHBIX ycTporcTB. OC- Microsoft Windows 7,
OpenOffice 2.0.3 — obmectBenHas aunen3us MPL 2.0/ Grub loader for ALT Linux -
muuen3us GNU LGPL v3/ Mozilla Firefox - nmunensus MPL2.0, Moodle (Modular Ob-
ject-Oriented Dynamic Learning Environment) - nunen3us GNU GPL.
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