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1. HEJIX OCBOEHUA TUCHHATIJIMHBI

1.1 (DOPMI/IpOBaHI/Ie 0a30BBIX HABLIKOB IporpaMMHUpOBaHUA: OBnaz[el-me CHUHTAKCHCOM U BO3MOXHOCTAMU A3bIKa PythOl’l KakK
YHUBEPCAJIBHOI'O MHCTPYMEHTA [JI PECIICHUS HAYYHO-TEXHUYCCKUX 3a/1a4 B obnacTu HpPIKJTaZ[HOI;lI MCXaHHKH.

1.2 | ABTOMaTu3anus HHXEHepHbIX BhuucaeHuid: OOydeHrne Meronam o0paboTKy OONBIIMX MACCUBOB JIAHHBIX, aBTOMATH3AIUN
PYTHHHBIX PacueToB ¥ pa3pabOTKH MPUKIIAJHOTO MPOrpaMMHOI0 00ecredeHus 1Sl Hy>K/] KOMIbIOTEPHOTO HHKUHUPHUHTA.

1.3 | OcBoeHue MeT0/10B 00bEKTHO-OpHUEHTHPOBaHHOr0 iporpamMmupoBanus (OOII): Mcrions3oBanne 0OBEKTHOTO MOAX0/Aa /IS
CO3/IaHUSI CIIOKHBIX MEXaHUYECKHX MOJICTICH 1 UePapXHid pACUCTHBIX CYIHOCTEH.

1.4 | Pa3pabotka nons3oBarensckux nutepdeiicoB (GUI): CozaaHue nporpaMMHBIX KOMIUICKCOB € TpadudecKuM HHTepdeiicom
JUISL BU3YaJIM3alH Pe3yJIbTATOB MOJCIMPOBAHMS U YIIPABICHUS PACYCTHBIMH MOIYJISIMH.

1.5 | UnTerpanms ¢ nmxenepasM I10: TloaroToBka 6a3sl 1yt ucnons3oBanus Python B kayecTBe ckpunToBoro si3bika B CAE-
cucteMax (ANSYS, Abaqus u zip.) 1 paboTsl ¢ dubIHMOTeKaMu YnciIeHHoro ananmu3a (NumPy, SciPy).

2. MECTO JUCIUIIJIMHBI B CTPYKTYPE OOII

Huxn (pazgen) OOIT: | b1.0.09

2.1 | TpeOoBaHus K NpeBapUTEIbHOI OAr0TOBKe 00y4aloLIerocs:

2.1.1 | Ucnionp30BaHUE COBPEMEHHOI0 MPOrPaMMHOI0 KoMITIekca mat lab

2.1.2 | OcHOBBI aIrOPUTMU3ALMY U IPOrPAMMHUPOBAHUS

2.1.3 | MadopmaniioHHbIe TEXHOIOTUU ¥ OCHOBBI HH(OPMAIIMOHHOM 0€30I1aCHOCTH

2.2 | AMCUUILUIMHBI U IPAKTHKH, I KOTOPBIX OCBOEHHE JAHHOW THCIUTIIMHBI (MO1YJIs1) HEO0OX0AUMO KaK
npejLIecTBYyIoOLIee:

2.2.1 | OkcneprMeHTaNIbHAS MEXaHHUKa 1e(OPMHUPYEMOro TBEPIOrO TeNa

2.2.2 | KoMnbproTepHbIH HHXUHUPUHT

2.2.3 | [InaHupoBaHUE SKCIIEPUMEHTA U METOJIbI 00paOOTKHU TAaHHBIX

3. KOMIIETEHIIUY OBYYAIOIIETOCSI, OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS IVCLITLINHBI
(MOJLYJIST)

OIIK-14: CnocoGeH pa3padaTbIBaTh AJITOPUTMBbI M KOMIIbIOTEPHBIE IPOrPAMMBI, IIPUTOAHBIE /151 IPAKTHYECKOro
NpUMEHEeHHs.

3HaTh:

VYposens 1 | Cunrakcuc Python u crannapts! opopminenus koxna (PEP 8).

AJITOPUTMBI YHCIICHHBIX METO/IOB, BETBJICHHS, [IUKIIBI M CTPYKTYPbI JaHHBIX.
Ocuosbl OOII 1 MOETMPOBaHUS MEXaHUIECKUX CUCTEM.

IMpuHIMIE TOcTpoeHUs rpadudeckux uaTepdeiicos (GUI).

YMeTh:

Ypoeens 1 | ®opmanu3oBaTh HHKEHEPHBIC 33a4H B BUJIC POrPAMMHOr0 KOJa.

Co3aBaTh pacyeTHbIC MOYJIH C aBTOMAaTH3allkel BBOa-BbiBoa ((aitner TXT/CSV).
Pa3pabaTbiBaTh HHTEPAKTUBHBIE MPHIIOKEHUSI C OKOHHBIM UHTEpdericoM.
OTy1a)XUBaTh ¥ ONITUMU3ZAPOBATH KOJI JJISl BBIYUCIICHHIA.

Baapern:

VYposens 1 | HaBbikamu pazpabotku npuxiaazHoro ITO aist 3agay BEIYMCINTENBHON MEXaHUKY.
MeTtonukol MOAYIBHOIO MPOEKTUPOBAHKS PACUETHBIX CUCTEM.

Texuukoit naTerpanuu Python-ckpuntos B urxenepusie CAE-nakeTsl.
Kynbtypoil pa3paboTky HaJexKHOTo U JOKYMEHTUPOBAHHOIO KOAA.

B pe3syJibrare ocBOeHMsI JMCUUIIMHBI 00y4alOLIMIiCs J0/IKEeH

3.1 |3narn:

3.1.1 | Cunrakcuc u 6ubauorexu: 6a3oBble KOHCTPYKIMK Python, crannapTHyto OUOIHOTEKY U OCHOBBI Hay4YHBIX [TAKETOB
(NumPy).

3.1.2 AJTFOpI/ITMI/ISaLII/II-OZ MCTOABI TOCTPOCHUS J'IPIHCﬁHBIX, Pa3BETBIIAIOIIUXCA U TUKITUICCKUX aJITOPUTMOB JI1 HHXKCHECPHBIX
3anaa4.

3.1.3 | OOII u GUI: npuHuums! 00beKTHO-OPUEHTUPOBAHHOI'O IIOAX0/Aa ¥ TEOPHIO IIOCTPOCHUs rpaduueckux uarepdeiicon
MOJIB30BATETISL.

3.2 | Ymern:

3.2.1 HpOl"paMMI/IpOBaTLZ NEepEBOAUTb MAaTEMATHICCKUE MOACIIN MEXaHUKU B HpOFpaMMHBIﬁ KOI.

3.2.2 | Paboratb ¢ JaHHBIMU: aBTOMATH3UPOBATh YTEHUE U 3aIich JaHHBIX yepe3 daiinbl (TXT, CSV) nis csasu ¢ CAE-
CHCTEMaMH.

3.2.3 | Co3naBatb uHTEpdEiichl: pa3padaTbiBaTh OKOHHbIE IPHIOKEHHS AJIs BU3yallU3alliy U YIIPABIEHUs PacueTaMH.
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Baapern:

3.3.1

PaSpa6OTKI/I I10: CO3JaHUA MPAKTUYCCKU IPUMCEHUMBIX ITPOrpaMMm I BBIUMCIIUTEIIBHON MEXaHUKU U HWHXXWUHUPHUHTA.

332

OTJ'IaI[KI/IZ TIOMCKa 1 YCTPAaHCHUA JIOTHUCCKUX U CHHTAKCHYCCKUX OIIMOOK B PpacueTHOM KOJEC.

333

HpOQKTI/IpOBaHI/IﬂZ ncnonb3osanus OOIT JUIA CO3JaHUA paclInpsACMbIX I/Iepapxm"& (1)I/I3I/ILICCKI/IX 00BEKTOB U MaTepuaioB.

334

ABTOMaTI/ISaHI/II/I WH)XCHEPHOI'O aHaJIM3a: HalTUCaHUsA CKPHUIITOB IJIs1 MaKEeTHOU 06pa6OTKI/I PE3YIbTATOB KOHECYHO-
3JIEMCHTHOI'O MOACIINPOBAHUs.

335

Pa6orts! B IDE: ucnonbs3oBanus cpel; pa3paboTKH AJ1sI KOHTPOJIsl BEPCHH U JOKYMEHTUPOBaHUS UHKeHepHoro [10.

4. CTPYKTYPA U COJEPKAHME JMCOUILINHBI (MOIYJISI)

Kon HaumenoBanme pasziesoB u Cemectp / | YacoB | Komneren- | Jlureparypa | Uure | Ilp. IIpumeyanue
3aHATUS TeM /BUJI 3aHATHS/ Kvpe 1070 pPaKT. | moar.
Pa3nen 1. BBenenue B Python.
Tunbl JaHHBIX, BBOI/BHIBOI,
Oud.morexa math.

1.1 Beenenue B Python. Tumst 6 2 JI1.1
JIaHHBIX, BBOJI/BEIBO/I, JI1.2J12.1
oubnuorexa math. /JIex/ 312233

1.2 3HAaKOMCTBO C CHHTAKCHCOM H 6 2 JI1.1
0a30BbIC apuMETHIECKUE JI1.2J12.1
omneparuu. /TIp/ 213233

1.3 Pabora ¢ BelecTBEHHBIMU 6 2 JI1.1
yrciaaMy U popmMaTrupoBaHHEM JI1.2J12.1
ctpok. /Tlp/ 213233

1.4 CraHaapTbl 0opOpMIICHUS KOAa U 6 6 JI1.1
0a3oBbIe aIrOpuTMbL. M3yueHue JI1.2J12.1
PEP 8. Pa6ota ¢ 6ubaunorexoit 213233
math 1151 peanu3aiyy CIOXKHBIX
HHKeHepHbIX Gopmyi. /Cp/

1.5 Vipasnstomye KOHCTPYKINU: 6 2 JI1.1
BETBJICHUSI U CIIOKHbBIE JI1.2J12.1
Jorudeckue ycmous. /Jlex/ 2122

1.6 [IporpamMmmupoBanue 6 2 JI1.1 2
Pa3BETBIISIOLINXCS JI1.2J12.1
anroput™mos. /I1p/ 3122

1.7 Bnoxxennslie ycinoBus u 6 2 JI1.1
TepHapHsIid onepartop. /TIp/ JI1.2J12.1

3132

1.8 Jloruka u BeTBiCHUS B 6 6 JI1.1
WH)XEHEPHBIX 3a]auax. JI1.2J12.1
Pa3pabotka anropurmMoB 2122
MPOBEPKU PHU3NIECKOM
KOPPEKTHOCTH JaHHBIX
(TpaHUYHBIC YCIOBHS, 3HAKU
Hanpsbkenuit). /Cp/

1.9 Huxoer for u while. 6 2 JI1.1
UrepauroHHbIe POLIECCH U JI1.2J12.1
BJIOXKCHHBIC ITUKIIEL. /JIeK/ 3192

1.10 TaGynupoBanue GyHKUUN 1 6 2 JI1.1
padorta ¢ nuknamu. /Tp/ JI1.2J12.1
3132
1.11 O0paboTKa JaHHBIX B [IUKJIAX: 6 2 JI1.1
MOUCK dKcTpeMymoB /TIp/ JI1.2J12.1
3132
1.12 Huknnyeckne BHIYUCICHUS U 6 6 JI1.1
pansl. Peanuzanyst BelYUCIEHUS JI1.2J12.1
¢bynkumii yepes psapl (Tetinopa, 2122
®Dypre). Pabota co BIOKEHHBIMU
IUKJIAMH JUTSE TIOCTPOCHHSI
cerok. /Cp/
Pasznen 2. Kosuteknuu,
¢yskuuu u ocHosl OOII




2.1 Konnekuuu: cnucku, KOpTexXH, JI1.1
crnoBapu. Cpesbl 1 MeTobl. /JIek/ JI1.2J12.1
312233

2.2 Pabora co ciuckamu. /TIp/ JI1.1
JI1.2J12.1

2132

2.3 Martpuiist u cinosapwu. /IIp/ JI1.1
JI1.2J12.1
312233

2.4 O06paboTKa MaccUBOB U JI1.1
KoJIeKUuid. M3yueHue MeTonoB JI1.2J12.1
rI1yOOKOro ¥ IOBEPXHOCTHOTO 3122
KOIMUPOBaHHUs CIUCKOB. Padora ¢
MaTpHIIAMHU Yepe3 BIOKEHHbIC
criucku. /Cp/

2.5 DyHKIMOHAIEHOE JI1.1
nporpamMupoBanue. Lambda, JI1.2J12.1
map, filter. /JTex/ 3132

2.6 Cosnanue pynkiuii. /Tp/ JI1.1

JI1.2J12.1
3132
2.7 Pexypcust u renepatopsl. /I1p/ JI1.1
JI1.2J12.1
3132

2.8 MonynbHOE IporpaMMHpPOBaHUE. JI1.1
Coznanue coOCTBEHHBIX MOYJIEH JI1.2J12.1
u Oubnmorek QyHkuwmid. Mzydyenue 3122
PEKYPCHBHBIX aJITOPUTMOB B
Mmexanuke. /Cp/

2.9 Beenenne B OOII. Kiaccsl, JI1.1
00BEKThI, UHKATICYJISLHS U JI1.2J12.1
KOHCTpyKTOp __init . /JIex/ 3192

2.10 Cosnanue 6a3oBoro knacca. /IIp/ JI1.1

JI1.2J12.1
3132

2.11 BiaumoneiictBue 00bEKTOB JI1.1

knacca. /TIp/ JI1.2J12.1
2132

2.12 [IpoexTrpoBanue nepapxun JI1.1
kiaccoB. Pa3zpaboTka kiaccoB amst JI1.2J12.1
¢usnueckux o0ObeKToB (y3ed, 3122
9JIEMEHT, OIopa, cuia). M3ydeHue
nHKancymsmn. /Cp/

Pazpnea 3. IIponsunyroe OOII n
rpadguyeckuii uHTEpPeEiic
(GUI)

3.1 [Iponsunyroe OOIL JI1.1
Hacnenosanue, nonumopdusm u JI1.2J12.1
00paboTka uckimodeHui. /JIex/ 2122

3.2 Uepapxus kiaaccos. /IIp/ JI1.1

JI1.2J12.1
3132

33 O6padotka ommnbok B OOII- JI1.1

xone. /TIp/ JI1.2J12.1
3132

34 DaiioBbIi BBOJ-BBIBOA U JI1.1
(dopmartsl qanHbIX. V3yyeHne JI1.2J12.1
napcudra CSV u JSON ¢aiinos. 2122
WHTerpaiys JaHHBIX U3 BHEITHUX
pacdetHbIx cucteM. /Cp/

3.5 OcnoBbsl GUI (6ubnuoreka JI1.1
Tkinter/PyQt). BumkeTsl, OkHa 1 JI1.2J12.1
coObITus. /JIex/ 3132




3.6 Co3aHue IJIaBHOr0 OKHA U 6 2 JI1.1

kuornok. /TIp/ JI1.2J12.1
3132
3.7 Peanuzanus 06paboTankoB 6 2 JI1.1
COOBITHIA (CBSI3b KHOIIOK C JI1.2J12.1
¢bynkimamu). /Tlp/ 3122
3.8 O6paboTtka coObITHI 6 2 JI1.1
Haxxatus. /TIp/ JI1.2J12.1
2132
3.9 O6pabotka uckimoyenuii B GUL 6 6 JI1.1
Pa3pabotka crcrem 3amuThbl JI1.2J12.1
uHTepderica OT HEKOPPEKTHOTO 3122
BBOJA nosb3oBatesst. /Cp/
3.10 CBs13bIBaHUE JIOTUKU U 6 2 JI1.1
untepdetica. Padora ¢ daiinamu JI1.2J12.1
yepe3 GUI. /Jlex/ 3132
3.11 BBoa nannbix u3 GUI B 6 2 JI1.1
¢aiin. /p/ JI1.2J12.1
2132
3.12 Pa3paborka MuHH-TIpOEKTA 6 JI1.1
(Kanbkynsitop/Menemkep). /TIp/ JI1.2J12.1
3132
3.13 [loaroroBka UTOrOBOro MPOEKTA. 6 5,8 JI1.1
Casi3pIBaHuE rpadUuecKoit JI1.2J12.1
000JIOYKH C pacUeTHBIM SIIPOM Ha 3122
6a3ze OOII. lokyMeHTUpOBaHUE
koma. /Cp/
3.14 /KpTO/ 6 0,2 JI1.1
JI1.2J12.1
3132
3.15 /3auéTCOY 6 JI1.1
JI1.2J12.1
2132

5. ®OHJI OLIEHOYHLIX CPEJICTB

5.1. KoHTpoJIbHBIE BONIPOCHI U 3aJaHMsI

Mopnynb 1. OcHOBBI CUHTaKCHCa U aTOPUTMUYECKUE KOHCTPYKLMU

®Doxkyc: ba3oBble BEIYMCIEHHUS, TUIIB! JaHHBIX U JIOTUKA YIIPABIECHUSL.

3HaTh:

. B uem npuHImnmansHoe pasnuuue Mexay komnuianpyeMmeiMu (C++) n uarepnperupyemsimu (Python) s3pikamu?
. Kakue tuns! nannsix B Python sBisitoTcst n3MEHAEMbIMY, a Kakue — HeT?

. Kak paboraror onepatops aenetus (/), nesounciaenHoro aeienust (/) n ocratka (%)?

. KakoB nopsiok npuoputera apudMeTHIECKUX U JIOTHUECKUX ONepanui?

. UTo Takoe qUHaAMUYecKast THIIU3aLUs U KaK OHA BIIMSAET Ha BbIJIEJICHUE IAMATH IO IIEpEMEHHbIE?

. KakoB cuHTaKcuc 1 paBuia UConb3oBanus ¢yHkiuuy range() B MUKIaX?

. B uem pasHuna Mexy ornepaTopaMy CpaBHEHUS] == U ONEPATOPOM UJEHTHUYHOCTH is?

. Kax paboratoTr nuaCTpYyKIIHH break u continue B CITOXKHBIX IIAKITAX?

. UTo Takoe «Maruueckue yuciaa» u oYyeMmy Ux cieayeT 3aMEHATh KOHCTaHTaMu?

10. Kakue crannaptsl opopmienus kona (PEP 8) sBistoTes 00s3aTeabHBIMY JJ1s1 YUTAEMOCTHU ITPOTPaMMBbI?
YMmers:

. PeanuzoBath BBOZ IaHHBIX C KJIaBHATYphl U NPUBEICHHUE UX K BellecTBeHHoMY Tuy (float).

. CocTaBUTh IPOrpaMMy JUIsl pPELCHUs KBaJIpaTHOTO YpaBHEHHUs ¢ 00pabOTKON OTPULIATENBEHOIO JUCKPUMHUHAHTA.
. OdopMUTE BBIBOA PE3yJIbTATOB PacyeTa ¢ UCIONb30BaHUEM f-CTpOK (OKpYITIEHHE 10 HY)KHOTO 3HAKA).

. HammmcaTh MK 17151 BEIUUCIIEHUS. CYMMBI psfia (HanpuMep, pasiioxkeHue GyHkuuu B psa Teitiopa).

. Ucnionp3oBath MaTeMaTuueckue GpyHkuuu Moayis math (sin, cos, exp) B pacyerax.

. PeanuzoBath mpoBepKy BXOAHBIX IApaMETPOB HA (PU3NUECKYIO0 KOPPEKTHOCTH (HaIpumep, miomazsb > 0).
. HammcaTb BOXKEHHBIH UK U1 BBIBOAA TAOJIMILbI 3HAUCHUH (YHKLIUH ABYX IEPEMEHHBIX.

. IIpeoOpazoBaTh CTPOKOBLIE JaHHBIE, COAEPIKAILUE YUCIIA, B CIIMCOK YHCIOBBIX 3HAUEHHUIL.

. Co3zaTh anropuTM Moucka HauOOoNbLIEro OOIIEro AENUTENs Ul ONTUMU3ALMY 11ara CETKU.

10. Mcrionb30BaTh TepHAPHBIH OIEpaTop AJIsl KPAaTKOH 3alUCH IPOCTHIX YCIOBUM.

Brnanerts:

1. HaBbIkamMu OTIaK1 TMHEHHBIX TporpamMM B coBpeMeHHBIX IDE (PyCharm, VS Code).

2. Metonukoi repeBoa CIOKHBIX MaTeMaTH4ecKUX GopMyi B 6e301HO0YHbIH IPOrpaMMHBINA KOJI.

3. Texuukoii 6€30macHOr0 BBOJIA JAaHHBIX C 3aLIUTON OT HEKOPPEKTHBIX TUIIOB.
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4. IlpuemMaMu ONTUMU3ALMH JOTUUECKUX YCIOBHH B Pa3BETBIISAIOIUXCS aJlTOPUTMAX.

5. HaBblkamMu UCIIOJIb30BaHMsI BEKTOPU30BaHHBIX onepanuil (Ha 6a30BOM ypOBHE) [UIsl 3aMEHbI IPOCTHIX LIUKJIOB.
6. Cr1ocOOHOCTBIO OLIEHUBATh TOUHOCTh BBIYUCICHHUI IIpU paboTe ¢ YMCIaMy C IUIaBAIOIIEH TOUKOH.

7. MeToaukoi HoCTpoeHus! OJI0K-CXEM JUIs BU3yalu3aluy aITOPUTMOB MHXXEHEPHBIX 3aad.

8. HaBbIkaMu JOKYMEHTUPOBaHUs KOJa Yepe3 aHHOTALMH TUIIOB U KOMMEHTapHH.

9. TexHukoi paboThl C KOHCTAHTAMHU /IS YIIPABIIEHUS IT100aNbHBIMU apaMeTPaMu MOJIEIIH.

10. HaBbIkamMu caMOKOHTpOJIS KOZla Ha cooTBeTcTBUE cTannaptam PEP 8.

Mopnyns 2. Konmnexuuu, GyHxuuu 1 ocHosl OOIT

@Doxyc: CTpyKTYpBI JaHHBIX JUISI MEXaHUKH U OOBEKTHBIH ITOJXO.

3HaTh:

. B uem paznuuue mexxny ciuckoM (list) u kopTexem (tuple) B KOHTEKCTE UCIIONB30BaHUS aMATH?

. Kak paboraer mexanusm «cpe3oB» (slices) B ciuckax u cTpokax?

. Uro Takoe cnoBaps (dict) 1 mouemy oH 3¢(heKTHBEH /ISl XpaHESHHUS CBOMCTB MaTepuaoB?

. Kakoga ponb aprymenra self B merogax xnacca Python?

. UTo Takoe peKypcHs M B KaKHX 33/1a4aX MEXaHHUKH (Harmpumep, (paKkTajbl WM APEeBbs) OHA MPUMEHNMA?
. B uem pasHuna Mexy 10KaabHBIMU U IN100aIbHBIMU IlepeMeHHbIMU (IpaBuio LEGB)?

. Uro Takoe Lambda-¢yHKunu 1 Korjaa ux UCIONB30BaHUE ONPABIaHO?

. Anst gero ucnonp3yercs MeTon __ init B kiaccax?

. KakoBbI mpuHIMIEI HHKANCY/SIUM AaHHBIX B Python (myOnu4Hble v puBaTHbBIE aTpUOYTHI)?

10. Kak paboratot ¢pynkuuu Beicuiero nopsiaka map(), filter() u zip()?

YMmers:

. Co3aaTh CIICOK KOOPANHAT y3JI0B PACYCTHON CETKHU U BBHIIIOJIHHUTH €ro 00XO0I.

. PeanuzoBath QyHKIMIO, NPUHUMAIOIYIO IPOM3BOJIBHOE YHUCIIO apryMEHTOB (*args, **kwargs).

. Paspaborats xnacc «Marepuaiy» ¢ atpudyramu (Moayab FOHra, koaddunument [Tyaccona).

. Ucnonb3oBats renepatops! ciuckos (list comprehensions) asst co3gaHus MaTpuil.

. HarncaTp pexypcuBHyro GyHKIHIO [uisl pacdera yrcen @uboHayuy win (Gakropuaa.

. Peanu3oBath MeTon Ki1acca, BEIYHUCISIOMING HAIPSDKEHHE MO 3aJaHHBIM CHJIC W IUTOIIAIN.

. BBINOJHUTE COPTUPOBKY CIHCKA 0OBEKTOB MO 33JAHHOMY KPHTEPHUIO (HAaIpUMep, 10 IICHE MIIK Macce).

. Co3niats cioBapb, cBsi3bIBarouil ID y371a ¢ ero KoopAuHAaTaMH.

. Harmcatp yskimio cDocstrings, OIMMCHIBAOIIAMYA BXOJHBIC TAPAMETPHI M BO3BPAIlaeMOE 3HAYCHHE.

10. Mcnionb30BaTh MHOXKECTBA (Set) JUIsl MOMCKA YHUKAIBHBIX 9JIEMCHTOB B MACCUBE JIaHHBIX.

Bnaners:

1. MeToauKO# AeKOMITO3UIMH HHXCHEPHOH 3a/1au¥l Ha OT/ENIbHbBIC (YHKIMH U KIACCHI.

2. HaBbIkaMy 00BEKTHO-OPHEHTUPOBAHHOTO MPOSKTUPOBAHUS POCTEHIINX MCXaHHYESCKHX CHCTEM.

3. TexHHUKOW pabOTHI CO BIOKEHHBIMU CTPYKTYPaMH JaHHBIX (CIIUCKU CHHMCKOB JUISl MATPHII).

4. HaBbIKaM¥ CO3JIaHUS MOJYJIBHBIX IIPOrPaMM, COCTOSIIMX M3 HECKONBKUX (haiiiios.

5. Ilpuemamu GYHKIIMOHAIBHOTO IIPOrPaMMHUPOBAHUS JUTs 00pabOTKHM MaCCHBOB IAHHBIX.

6. HaBblkamu yripaBJICHHUS COCTOSIHHEM OOBEKTOB B IPOLECCE BHIMTOIHEHHS IIPOTPAMMBI.
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. TexHukoii peanuzanyu HHTEP(EHCOB B3aUMOICHCTBHS MEXK/Ty OOBEKTaMH KJIACCOB.

. Meroxgamu npodunipoBanus GpyHKIMIT 171 BBISIBICHHS «y3KHX MECT» B pacyeTax.

. OnbIToM pad®oTHI ¢ UTEpaTOpaMu U T€HEPATOpPaMU AJIsl SKOHOMUM IaMSTH.

0. HaBblkaMu IIpuMeHEHHs aTTEPHOB NPOEKTUpOBaHus (Ha 6a30BoM ypoBHe) B OOIL

Monynb 3. I'paduueckuit unrepdeiic (GUI) u padota ¢ daitnamu

®oxkyc: Co3znaHne MHXEHEPHBIX NpuioxeHuit u unrerpaus ¢ CAE.

3HaTh:

. KakoBa nepapxus 00paboTku uckitodeHuii (try-except-finally) B Python?

. Kakue pexxumbl oTKpbITHs (haitioB cyiiecTByioT (r, w, a, b)?

. YUTo Takoe KOHTEKCTHBII MeHemkep with 1 mouemy oH 00s3aTeneH npu padote ¢ daiimamu?
. B 4em pasnuna Mexay MeHemkepamu reomerpud pack, grid u place B Tkinter?

. Uto Takoe «COOBITHIHO-OPUEHTUPOBAHHOE IPOrPAMMHUPOBaHue» B KoHTekcTe GUI?

. Kax peann3oBaTh MexaHH3M HaCJIE[OBAHHUS KIIACCOB JUIS PaCIIUPEHHs (pyHKIIMOHATA BHKETOB?
. Kak paboraror nepemennbie ynpasienus (StringVar, IntVar) B rpagudeckom untepdeiice?
. Yto Takoe cepuanuzanus 1aHHbIX U popmatel CSV/ISON?

. Kax opranmsoBaTh 11aoropoe OKHO Uit BEIOOpa (aiina Ha ucke?

10. B uem npeumyiectso MonyabeHUsI TOTUKH pacueTa 1 koja unrepdeiica (marrepys MVC)?
YMmers:

1. Hanincats mporpaMmy, CY4UTHIBAIOIIYIO MAaTPHIY JKECTKOCTH U3 TEKCTOBOrO (aiina.

2. Co3zaTth rpaduyeckoe OKHO C TIOJISIMU BBOZIA JUIS [TApaMeTpoB DaJIKK M KHOIIKOM pacyera.

3. PeanmuzoBats 00pabotky omunbdku ZeroDivisionError npu pacuerax yepe3 GUI.

4. OpraHu3oBath 3aIUCh pe3yJIbTaToB MozenupoBanus B CSV-daiin st Excel.

5. Coznats Beimaaaronmii ciucok (OptionMenu/Combobox) ist BeIOOpa THIIA MaTepHaia.

6. Hammicats 00pabOTYHK COOBITHS HaXKAaTHs KHOITKH, KOTOPBIN 3aITyCKaeT PacyeTHBIH MOIYIIb.
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. Co3ziaTh KJ1aCC-UCKIIIOUEHHE JUISl CIELU(pUYECKUX HNHKEHEPHBIX OLIMOOK.

. PeanmzoBats rpadmyeckyro merky (Label), nBet KoTopoil MeHsieTCs B 3aBHCHMOCTH OT pe3yJIbTara.
. OpranusoBatb uTeHHe JaHHbIX U3 JSON-(aiina KoHbUrypauy npoexra.

0. PazmectuTh 3neMeHThl nHTEpdeiica B Buze Tadmauis! (Grid) s co3manus KaabKyasTopa.




Brnanerts:

1. HaBbIKaMu IPOEKTUPOBAHUS [I0JIb30BATENLCKUX UHTEPGENCOB AJIs1 HHKEHEPHBIX PacyeTOB.
2. TexHukoil co3jaHus 0TKA30yCTONYUBBIX IIPOrPAMMHBIX KOMIIJIEKCOB.

3. HaBbikamu unrerpanuu Python-ckpunToB ¢ BHEIIHMMU JaHHBIMU (Hanpumep, skcnopT B CAE).
4. Meroaukoii TecTupoBaHUs HHTep(elica Ha KOPPEKTHOCTH MOJIb30BATENBCKOTO BBO/IA.

5. HaBbikamu paOOTHI ¢ OMHAPHBIME (hainamMu Ui XpaHESHHs OOJIBIINX 00BEMOB JTAHHBIX.

6. TexHHKOW BH3yaJIM3aLUHK TPOrPecca BEIYUCICHUH B rpad)UuecKoM OKHE.

7. OnbIToM pa3paboTKu KpoccIiaT(OpMEHHBIX puitoxkeHuit Ha Python.

8. HaBblkamu cBs3bIBaHMs clI0xHOM Joruku Ha 6a3e OOII ¢ anemenramu ynpasnenus GUI.
9. TexHukoi 06pabOTKH CUCTEMHBIX IIPEPHIBAHUI U OIIMOOK BBOJA-BBIBOAA.

10. Meropamu HOATOTOBKH IPOrpaMMHOI'0 IIPOJYKTA K Iepeade KOHEYHOMY 10J1b30BaTeIIIO.

ITEPEYEHDL BOITPOCOB K 3AYETY

Vicropust BO3HUKHOBEHUS U Grnocodus s3bika Python. IIpenMyiectBa 1 HEZOCTATKH HEepe KOMITHIMPYEMbIMH si3bikamu (C++).
VHTEepIpeTHpyeMOoCTh M TUHAMUYCCKAs THIM3AIMS: OHATHS U 0COOCHHOCTH peann3anuu B Python.
OcHoBHbIe TUIHI JaHHbIX (int, float, bool, str). [IpuBeneHNe THITOB U BCTPOCHHBIC PYHKIIUH MPEOOPA30BAHUSL.
Apudmernueckue onepanuu B Python: ocoGennoctu nenenus Haueno (/) u HaxoxaeHus ocratka (%). IlpuopureTs! oneparui.
Jlornueckue BhIpaKEHHS U ONepaTopbl cpaBHeHus. OcoOeHHOCTH paboThl onepatopos and, or, not.
VYcnoBHslii oneparop if-elif-else: cuHTakcuc U paBuUia BIOKEHHOCTH.

Iukn ¢ ycnosuem while. beckoHeuHbIe IUKIIBI U CIIOCOOBI UX MPEIOTBPAICHHS.

ITuxn co cuerynxoM for u ¢pynkius range(). itepupoBanue 110 pa3aInyHbIM OOBEKTaM.

VYnpasisrolie HHCTPYKIUK B IIUKIax: break, continue u 670K else A7Ist [UKIIOB.

Crucku (list): co3nanue, MHAEKCANUS U METOIBI M3MeHeHus (append, extend, remove, pop).

Cpessi (slices) B criuckax ¥ CTPOKaX: CHHTAKCHC, IIAT U UCIIOIb30BAHKE JIJIsl HHBEPCUH JJAHHBIX.

Koprexu (tuple): OTaM4ust OT CHHUCKOB, IPEUMYIIIECTBA UCIIOJIB30BAHMUS U 001aCTh IIPUMEHEHHSI.

CroBapu (dict): cTpyKTypa «KIF0Y-3HAYCHHE», METO/BI PA0OTHI U IIpaBmiia (JOPMHUPOBAHUS KITIOUCH.
MHoskecTBa (set): TEOpeTUKO-MHOXKECTBEHHbIE Onepauu (00beANHEHHE, IepecedeHNe) U yaleHue 1yOIuKaTOB.
IMonstue ¢pynxuun B Python. Onpenenenne def, mepenagya aprymeHToB u oreparop return.

ITo3uIMOHHBIC ¥ IMCHOBAHHBIC apTyMEHTH! (QYHKIMI. 3HAYCHNS apIyMEHTOB [0 YMOTYaHHIO.
[Ipou3BoONBHOE KOIUYECTBO apIyMEHTOB: HCIOIb30BaHUE *args u **kwargs.

O0nacTi BUIMMOCTH ITIEPEMEHHBIX: JIOKaJIbHBIE, II00AIBHEIC IepeMeHHbIe 1 npaBuio LEGB.

AnonnmHsle GyHknuH (lambda): cuHTaKCcHC 1 COBMECTHOE MCIIOIb30BaHKe ¢ map H filter.

I'eneparopsl criuckoB (List Comprehensions) kak 3 eKTUBHBINH HHCTPYMEHT CO3AaHUs KOIEKLIUIL.

Pabota ¢ TekcTOBBIMH (hailiiaMu: peXKUMBI OTKPBITHS, METO/IBI read, write 1 KOHTEKCTHBIH MeHemkep with.
O0paboTKa UCKIIIOYEHUH: nepapxusi olnOoK, OJ10KH try, except, finally u else.

ITonsTHE 00BEKTHO-OPUEHTUPOBAHHOTO IIpOorpaMMupoBaHus. OmpesesieHne Kiacca, 00bEKTa 1 AK3EMILLIpA.
KonctpykTop kiacca _ init 1 Ha3HaueHue napamerpa self.

Wuxancynsauus B Python: cornamenus o6 umeHoBaHUH aTpuOyTOB (ITyOJMUYHbIE, 3aLUIIEHHbIE, IPUBATHBIE).
HacnenoBanue: co3ganue qo4epHUX KJIACCOB M MCIONBb30BaHHE (HyHKIUH super().

IMonumopdusm B Python: mepeonpeneneHne METONOB U «yTHHAS TUITA3ALIISD).

OcHoBblI rpaduueckoro unrepgeiica (6udanoreka Tkinter): co3raHue rIaBHOIO OKHA U LUK mainloop.
Ocuosubie Bumketsl GUI: Label, Button, Entry. Menemkepsl reometpuu pack u grid.
CoOBITHIHO-OPUEHTHPOBAHHOE IPOrPAMMHUPOBAHNE: CBA3BIBAHUE (DYHKIWMI C COOBITHAMU BUIKETOB.

5.2. Tembl KypcOBBIX padoT (IPOEKTOB)

KYpCOBOH HE PEIYCMOTPEH

5.3. ®oHA OLICHOYHBIX CPEACTB

5.4. IlepeyeHb BUOB OLICHOYHBIX CPEACTB

3aU_U/ITa MPOCKTa M0 UTOraM CaMOCTOSITEIIbHOM paGOTLI, MPaKTUYICCKUEC pa6OTI)I, KOHTPOJIbHBIC pa60TbI, IMPOMEXKYTOYHAs aTTeCTalUs.

6. YYHEBHO-METO/NYECKOE U UH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAYJIA)

6.1. Pexomenayemas JiuTeparypa

6.1.1. OcHoBHas JMTEepaTypa

ABTOpBI, COCTABUTENH 3arnaBue WzparenscTBO, TOX
JI1.1 | Konsuos A.M. PYTHON. I[IOJIHOE PYKOBOJ/ICTBO. HAVYKA u TEXHHKA 2022
JI1.2 | Bacunbes, A IIporpammupoBanue Ha Python B npuMepax u 3afavax Okemo 2021

6.1.2. lono/IHUTe/IbHAS JIUTEPaTYpa

| ABTOpBI, COCTABUTENH 3arnaBue WzparenscTBO, TOX




ABTOpBI, COCTABUTENH 3arnaBue WzparenscTBO, TOX
JI2.1 |Cy3uP. A. A3k nporpammupoBanus Python: yueGHOe mocobue Mocksa: nTepHeT-
YHusepcuter
Nudopmaronnsix TexHonoruit
(MHTYUT) 2016
6.2. IlepeyeHb pecypcoB HH(OPMALMOHHO-TEJIeKOMMYHUKAIIMOHHOM ceTH ""MHTepHer"
31 | OdwimanpHsiii caiit Python n qokymeHTauus https://www.python.org/
22 | CnpaBo4nuk mo s3siky Python https://docs-
pvthon.ru/tutorial/
D3 | Python 3 https://python-scripts.com/
6.3. llepeyens uHGOPMALMOHHBIX U 00PA30BATEIbHBIX TEXHOJIOTHI
6.3.1 KoMIIeTeHTHOCTHO-OPUEHTHPOBAHHbIE 00pPa30BaTe/IbHbIe TEXHOJIO0THU
6.3.1.1 | 1. Jlexuuu ¢ mpUMEHEHHEM MYJIBTUMEIUIHBIX MaTepUaIoB, MyJIbTUMEANITHAS Ay IUTOPHS.
6.3.1.2| 2. IlepeyeHp 00pa30BaTENBHBIX TEXHOIOIHI, HCIOIB3YEMBIX IIPH OCYIIECTBICHUH 00pa30BaTEIbHOIO MPOIIEcca 110
JUCLIUIDIAHE B KOMIIETCHTHOCTHO-OPUEHTHPOBAHHOM (opMe.
6.3.1.3 | OBiaieHne TUCUMIUIMHOMN MpeIoiaraeT UCIoIb30BaHNE CIIEIYIOIINX 00pa30BaTEIbHBIX TEXHOIOT M (METOI0B):
6.3.1.4 | » nexuys (BBoJHAsA, 0030pHAst, peNpOyKTUBHO-UH(OPMAIIMOHHAS, 3aKIIOUUTENbHAS) - 11e1eCO00Pa3HOCTh TPAIUIIUOHHON
JICKIIMU COCTOUT B PEIICHUH
6.3.1.5 | cnenyronux o0pa3oBaTeNBHBIX ¥ Pa3BUBAIOIINX 33/1a4 Kypca: OKa3aTh 3HAYMMOCTh Kypca IS IPO(ECCHOHAIBHOTO
CTAHOBJICHMs OY/IYyIIEro Meaarora; npeiCTaBuTh
6.3.1.6 | mormyecKkyro cxeMy M3y4eHUs IPEACTABICHHOrO Kypca; chOpMHUPOBATh MOTHBALIMIO MarHCTPAHTOB Ha OCBOCHHE Y4EOHOro
MaTepHalia; CBsi3aTh TEOPETUUCCKUIA MaTeprai ¢
6.3.1.7 | mpakTukoit Oynymeil npodeccuoHaIbHON AEATENBHOCTH; PENCTABUTh HAYYHOIIOHATUIIHYIO OCHOBY U3y4aeMOM
JCLIUIUTAHBI, CHCTEMATU3HPOBATh 3HAHUS
6.3.1.8 | cTynenToB no uzyyaeMoit mpodiemMe; pacIIMpUTh HaydHbINH KPYro30p MarucTpa Kak Oyaylero CrenuaiucTa BbICOKOro
YPOBHS H T.J1L.;
6.3.1.9 | » nexuus-6ecena - MO3BOJISET YUUTHIBATH OTHOLIEHHE 00YUAIOIIErocs K H3y4aeMbIM BOIIPOCAM, BBISBIATH IPOOJIEMBI B
HPOLIECCE UX OCMBICICHHS, KOPPEKTHPOBATH AOMYCKaEeMbIE OIIMOKHA M T.]I.;
6.3.1.10 | * neKuus-TUCKyCcCus - MPECTaBIsIeT OPraHU3aIMI0 TUAIOr0BOH (hOPMEI 00yUEHHMS, CO3AIONICH YCIOBHS IS
(opMHpPOBaHHUS OLICHOYHBIX 3HAHUI MATHCTPAHTOB, O0YCIIOBIMBAIOLIMX IIPOSIBICHUE MX MPO(ECCHOHATIBHOM MO3HIIUH KaK
Oyayiero
6.3.1.11 | cnenpanucra BBICOKOTO YPOBHS; (pOpMUpYETCsl yMEHNE BBICKA3bIBATh U apIyMEHTUPOBATh JIMYHYIO TOUKY 3PCHUS;
pa3BHBAETCS CIIOCOOHOCTH K TOJICPAHTHOMY BOCHPHATHIO HHBIX TOUCK 3PEHHMS U T.JI.;
6.3.1.12 | * «MO3roBO¥1 IITYpM» - METOJ KOJUIEKTHBHOI'O I'eHEPUPOBAHMS HICi M MXKOHCTPYKTHBHAS TPOPA0OTKA MPH PEIICHHN
HPOOJIEMHBIX 3a]1a4 MPE/IIoIaracT Co3IaHue YCIOBHUIA TS pa3BUTHSI YMCHUH BBIpakaTh COOCTBEHHBIE B3IIISIBI, Pab0TaTh
6.3.1.13 | BO B3aUMOACHCTBHUH C IPYTUMH JIFOJIBMH U T.J1.;
6.3.1.14 | * nexuus ¢ pa360poOM KOHKPETHBIX CUTYallMH — IPEANOIaraeT BKIOUYEHUE KOHKPETHBIX CUTYalLUii, OTpaXkaroIux
po0IeMBI PO ECCHOHATBHOM IeITEIBHOCTH; CO31AETCS CUTYALHs, HO3BOJISIONIAs IIEPEBO. TO3HABATEIEHOTO
MHTEpeca Ha YPOBCHb
6.3.1.15 | npodeccroHaIbHOr0; aKTUBU3UPYETCsl BOBMOXKHOCTD 3aHATh NPO(ECCHOHABHYIO TO3UIIMIO, Pa3BUTh YMEHUS aHAIN3a,
CcpaBHEHHS U 00001ICHNS;
6.3.1.16 | * pa3paboTKa IporpaMm UcCIEIOBaHUS — NPEAIIONaraeT pa3BUTHE YMEHUH CUCTEMHO MIPEACTaBUTh IPOrpaMMy U3YydEHHUS
MaTeMaTHYECKIX MOHATHI B (DU3HKE;
6.3.1.17 | * TpEHHHT 110 MCIIOIH30BAHHUIO METO/IOB UCCIICIOBAHMUS IIPH H3YYCHHN KOHKPETHBIX IIPOOJIeM MaTEeMaTHKH —
oTpabaThIBaeTCsl YMCHUE M HABBIKHM PEIICHHSI MATEMAaTHYCCKHX 33/1a4 M IIOCTPOCHHMS MATEMAaTHICCKUX MOJICIICH;
6.3.1.18 | * pedhnexcus - obecrieunBaeT caMoaHaIN3 U CAMOOLIEHKY JOCTHXKEHHUS Pe3yJIbTaTOB [T03HABATEILHON IEATEbHOCTH.
6.3.2 Ilepeyenb MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM H IPOIPAMMHOI0 00ecieYeH sl
6.3.2.1 | [IporpammHOe obecnieueHne
6.3.2.2 | Cpena pazpabotku: PyCharm Community Edition wiu Visual Studio Code. unu PyScripter
6.3.2.3 | 1. https://www.python.org/ — caiit, coneprkaniuii HEOOXOAUMBIC TUCTPUOYTHBEI ¥ HOJIHYIO HH()OPMAIHIO IS S3bIKa
nporpammupoBanus Python. MaTepnperarop st Python MoxHO HCHONIB30BaTh KaK MPOrPaMMUPyEMBIi
BBICOKOYPOBHEBBIH KJIBKYIISATOP.
6.3.2.4 | 2. http://sympy.org/ — caiiT, MOCBSINICHHBI CBOOOIHO PACIPOCTPAHIEMOMY MAKETy Sympy, IPEaCTaBISIoNIeMy co00i
6ubmnorexy Python cuMBOIBHBIX BHIYUCIECHUH.
6.3.2.5| 3. http://github.com/sympy/sympy — cailT, mOCBSILICHHBII CBOOOHO pacHpOCTPaHIEMOMY TTakeTy Sympy,

npeacTassomemMy coboit oubnmorexy Python cumBosbHbBIX BeryucineHuil. CallT cBOOOJHBIX HOBUHOK U ITOCTOSIHHOTO




6.3.2.6 | monp30BaTeNbCKOro OOHOBIIEHUS JAHHOI'O [TaKeTa (pealu30BaHHbIN HanpuHIMIax Bukn).

6.3.2.7 | 4. http://gouspo.ru/ — caliT, CO3MaHHBIA IS CTYACHTOB CPEIHUX M BBICIINX YIeOHBIX 3aBEACHHM, TPEACTABISIONIMNA HAYIHO
-MH(QOPMAIIMOHHBIH pecypc Mo KpUnTorpaduu U TEOPHH KOAUPOBAHUSI, & TAKKE MO CBA3aHHBIX C HUMH

6.3.2.8 | obiacTsIMU TEOPETUUECKOM U IPUKIATHON MaTEMaTUKU.

6.3.2.9 | 5. http://univertv.ru/video/matematika/ OTKpbITBII 00pa3oBatenbhbIil Buaconoptan UniverTV.ru. O6pa3oBatebHbIe
(GWIBMBI Ha pa3jinyHbie TeMbI. JICKIMK B BEAYIMX POCCHICKUX U 3apYOEKHBIX By3ax. HayuHast KOH()EpEHIIMS W
Hay4HOTOMYJISIPHAS JIEKIHS 110 HHTEPECYIOIEMY Bac BOIPOCY.

6.3.2.10 | 6. http://www.iglib.ru/ DnexrponHnas oudnunoreka IQlib 06pa3oBaTEeNbHBIX M MPOCBETUTEIBCKUX H3TAHHUI.
OO0pazoBatenbHbIi pecypc, 00beIMHSIONINN B ce0e HHTEPHET-0MOINOTEKY U TOJIb30BATEIbCKIE CEPBUCHI IS
MOJTHOLICHHOH paboTHI ¢

6.3.2.11 | 6ubnuoreynsiMu pongamu. CBOOOAHBII JOCTYII K 37IEKTPOHHBIM Y4eOHHKAM, CIIPABOYHBIM U Y4EOHBIM IIOCOOUSM.
AynuTopus aekTpoHHo# 6ubanorexu IQlib — cTyneHTsl, npenoaaBaTenu yueOHbIX 3aBEJCHUM, HayUHbIE€ COTPYIHUKH U BCE

6.3.2.12 | Te, KTO XOYET ITOBBICUTH CBOIl YPOBEHb 3HAHUM.

6.3.2.13 | 7. http://eqworld.ipmnet.ru/ru/library.htm EqWorld — Mup MaTemaTtuueckux ypaBHeHHiA. Y4eOHO-00pa3oBaTenbHas GU3MKO
-MaTeMaTuueckas Oubnuoreka. DieKTpoHHas 6udanoreka conepxut DjVu- u PDF-¢aiins! yue6HUKOB, yueOHBIX

6.3.2.14 | noco6uii, COOPHUKOB 3aJa4 U YIPaKHEHUH, KOHCIIEKTOB JIEKIMH, MOHOrpaduii, CIPaBOYHUKOB U JUCCEPTALIUA IO
MaTeMaTHKe, MeXaHHKe U (usrke. Bce MaTepuasbl IpHCIaHbl aBTOPAMH U YMTATEISIMH WK B3sThI U3 MHTEepHeTa (13

6.3.2.15 | Www apXxuBOB OTKPBITOro qoctymna). OCHOBHO# (OoH OMOIMOTEKH COCTABISIIOT KHUTH, N3/[aBaBIINeCs TPUALATH U Ooee
JIeT Ha3aj.

6.3.2.16 | 8. http://www.edu.ru/modules.php?op=modload&name=Web_Links&file=index&l op=viewlink&cid=1314 ®enepanbHbiii
noptain "Poccuiickoe oOpasoBanue”. Kartanor o6pa3oBaTebHBIX PECYpPCOB.

7. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHHUE JUCHUILIMHBI (MOAYJIA)

7.1 | IIpu mpoBeneHUU JIEKIMOHHBIX ¥ NPAKTUIECKUX 3aHATUH UCIIONIB3YIOTCSI MYJIbTUMEAUIHBIE CPECTBA, KOMIIIOTEPHbIE
KJ1acChl, HHTEPAKTUBHBIE JOCKH, a TaK Xke KJIaccuieckoe yueOHoe 00opyroBaHue: KoH(epeHIl-3ail, 000py10BaHHbIH
JIOCKOH, MHCTPYMEHTaMH, Pa3JaTOYHbIM MaTepHaIoM, yueOHOH U METOANYECKOH JIUTEPaTypOil, HEPHOIUUECKOM
JIUTEPATYPOH 110 MPEAMETY.

7.2 | Anst mpoBeaeHUs 3aHATHH JICKIIMOHHOIO THIIA NPEIaraloTcsi Habophl AEMOHCTPALIMOHHOTO 000PYI0BaHUs U yueOHO-
HaIJIAHBIX IOCOOUH, 00ecneunBaloIue TEMaTHIECKUE WTIOCTPALUM, COOTBETCTBYIOIIUE paboueii nporpaMmMe
JICLUILUTAHBIL.

7.3 | IlomenieHus A5l CaMOCTOSITENILHON paboThl 00yUYaIONIMXCsl OCHAIIEHBI KOMIIBIOTEPHOH TEXHUKOW C MOJKIIOYEHHEM K CETH
"NutepHet" ¥ 00ecreueHrneM JI0CTyMa B 3JIEKTPOHHYIO HH()OPMAIIMOHHO-00pa30BaTENbHYIO CPEy OpraHU3alUu.
Copeprxanne y4eOHON TUCIMIUIMHBI IPECTaBICHO B ceTH MHTepHeT.

7.4 | Hayunas 6utnuorexka KPCY obnagaer 1octaTodHbIM 1 00pa30BaTENbHOIO IIPOLIECCca KOMUYECTBOM HK3EMILISIPOB
y4eOHOI TuTepaTyphl 1 HEOOXOIUMBIM MHHUMYMOM HEPUOANY CCKUX U3AAHUH JUTS OCYIICCTBICHHS METOANIECKOTO 1
Hay4HO - HCCJIEI0BATENBCKOr0 npomecca. MIMeloTcst OCHOBHBIE aKaIeMHYECKUE M OTPaciIeBble HAy4YHbIC 1 METOIMYECKUE
JKYpHAJIBI, QyTUTOPUH, OCHALIICHHBIC Y4eOHO-METOANYECKON JIUTEPATYPOI U CPEICTBAMHU 00YUCHUSL.

7.5 | OnexTpoHHO-0MOIMOTEYHbIE CUCTEMBI (3JIEKTPOHHAs OubinoTeka) n3narenscta IPRBooks u yHuBepcuterckast
6ubnuoreka online, syeKTpoHHAs HH(OPMAIIMOHHO-00pa3oBaTesbHas cpeia 00ECIeUNBAOT OTHOBPEMEHHBIN J1OCTYII
o0yuarommxcs

8. METOJANYECKHUE YKA3AHUS U151 OBYUAIOIIMXCSI IO OCBOEHUIO TUCLIUILINHBI (MOAYJIST)

Texnonoruyeckas Kapra JUCLUIUIMHBL: npuioxenue . "Texnonorndyeckas kapra'.

OO61ue pekoMeHIally K OpraHu3aliiy caMOoCTOSATENIbHON pabOoThI.

W3y4yenne IUCLUILIMHEI CIeyeT HAUMHATh C IPOpPabOTKU HACTOSIIEH paboyell MporpaMmbl, 0c000€ BHUMAHUE, YAET S LEISIM 1
3a7la4yaM, CTPYKTYpE U COJEPKAHHIO Kypca.

OCHOBHBIMH BUJIaMH ayIUTOPHOM pabOThI CTyAEHTa IPU U3ydeHUH Kypca " COBpEMEHHBIE A3bIKH IIPOrpaMMHUpPOBaHUs"

SIBJISIIOTCS JISKLIMU U IIPAKTUYECKUE 3aHATHS B KOMIIBIOTEPHOM KJlacce.

CTyaeHT He UMEeT IpaBa MPOIyCKaTh 0€3 YBaXKUTEIbHBIX IPUYHUH ayJUTOPHBIE 3aHATHS.

Ha nexuusx n3naraioTcs U pa3bsACHAIOTCS OCHOBHBIE ITOHATHS TEMBI, CBSI3aHHBIE C HEH TEOpETHUECKHE U IPaKTUYECKUe IIPOOIeMBl,
JIAIOTCsl PEKOMEH ALY JJIs1 CaMOCTOSATENbHON paboThl. B X0/€ KU CTYJEHT JOJXKEH BHUMATEIBHO CIIYIIATh U KOHCIIEKTUPOBATh
HOBBII MaTepuall. 3aBeplIaloT U3ydeHUEe Hanbolee BaKHbIX TEM WM Pa3fienoB yueOHONH TUCIUILIMHEI IpaKTHUecKkue 3aHatus. OHu
CIIyXart JUIs IpHOOpETEeHNsI HABBIKOB paboThI ¢ MHGOPMAILIMOHHBIMYI TEXHOJIOTUSIMU I10 TEMaM AU CLIUIUIUHEL.

Ba)kHBIM BUJIOM PabOThl CTYEHTA [PU U3YYEHUH AUCLUIUIMHBL SIBJISETCS caMocTosTenbHas paboTa. CamocTosTenbHas padoTa
JIOJKHA HOCUTh TBOPUECKUI M INIAHOMEPHBIN XapakTep. B npoliecce opraHusaiy caMoCTOSITeNIbHOM paboThl O0JIbILIOE 3HAaUEHHE
HMEIOT KOHCYJIbTalluK IPEeroiaBaTes.

PaboTa ¢ KOHCIIEKTOM JEKIUIL.

1. Ctynenty HeOOXOAMMO INPOCMOTPETh KOHCIEKT cpa3y IIOCHE 3aHSATUM, OTMETUTb MaTepuan KOHCIEKTa JIEKUUH, KOTOpBIH
BBI3BIBAECT 3aTPyAHEHUE MJIsI IOHUMAaHHUS.

2. IlonplTaTbCsi  HAMTH  OTBETHI HA  3aTPyJHUTEIbHBIE  BONPOCHI, HUCIONB3YS IpeIaraeMylo JuTeparypy. Eciu




CaMOCTOATENBHO HE YIAloch pa3o0paThcsi B MaTepHalle, TO HEOOXO0IUMO ChOPMYIHPOBATH BOIPOCH U OOPATUTHCS HA OipKaiiel
JIEKIUH 32 MOMOIIBIO K IIPENOaBaTelIo.

3. Kaxxayro  HeJenro Hy)KHO OTBOIHUTH BPEMs JUIsl IOBTOPEHHUS, IPOHICHHOTO MaTepuara.

IToxroroBka K MPaKTHYECKUM 3aHATHSM.

1. Ilepen mnocemeHreM 1a0OpaTOPHOrO 3aHITHA HM3YYHMTh TEOPUIO BOIPOCA, IPEAIIONAraeMOro K HCCIIEIOBAHHMIO.

2. IIpoBepsATh CBOM 3HAHMS, YMCHHS M HABBIKH IIPH PELICHUH 33714 HA MPAKTHYCCKUX 3aHATHSX.




