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1. HEJIX 1 3AJAYHN OCBOEHUA JUCIUITJIMHbI

eab 0CBOCHMS TUCUMIUIMHBI: U3YYEHHE A3BIKOB U METOJOB MPOrPaMMHUPOBAHUS ISl OBIAJCHUS
3HAHUSIMH B O0JIACTH TEXHOJOTUHU MPOrPaMMHUPOBAHUS; MOATOTOBKA K OCO3HAHHOMY HCIIOH30BAHUIO,
KaK A3bIKOB IIPOrpaMMHUPOBAHUs, TaK U METOJOB IIPOTPaMMHUPOBAHUS

3agaun:

— U3y4YEHHE 0OCOOCHHOCTH MPOrPaMMHPOBAHMUsI, OCHOBHI s3bIKa MporpammupoBanus C++ u Python;

— MpUMEHEHHUE POTPaAMMHPOBAHUS Ha MPAKTUKE MIPH pa3paboTKe IpOrpaMMHOTO 0OeCTIeYeHHs Ha
s3pIKe TIporpammupoBanus C++ u Python;

— paccMoTpeHue Kiaccu(UKaIy MPOrpaMMHBIX CPEICTB U BO3MOKHOCTH UX TIPUMEHEHUS JIIIs
peureHus NpakTUIECKUX 3a1ad4,

— MIPOBEJICHHUE aHAIM3a TEXHUYECKOW TOKYMEHTALUH 0 UCTIOJIb30BAHUIO IIPOIPAMMHOIO CPEI-
CTBa.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OII BO

Jucuunnuna «[IporpaMMupoBaHue» OTHOCUTCS K 00513aTENbHON YaCcTH MPOTrPaMMBbl.

[lepeueHb COMYTCTBYIOIMMUX AUCIUILINH, IS KOTOPHIX HEOOXOAMMBI 3HAHWS, YMEHUS U HaBBIKH,
dbopMupyeMble TaHHOW TUCTUTIINHON: «H(GOpMaIIMOHHBIE TEXHOIOTUN.

[lepeuens moCIEAYIOMUX AUCHUIUIAH, JUISI KOTOPBIX HEOOXOJWMBI 3HAHUS, YMEHUS U HAaBBIKH,
dbopMupyeMbIe JTaHHON TUCIUTIINHON: «MaTemaThyeckas JoTuKa U TEOPHUs allrTOPUTMOBY, «Onieparinon-
HbIE cUCTeMBI», «9BM u nepudepuiinbie ycTpoiicTBay.

3. TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUSA JUCHUITINHBI

OcBoeHne AMCUUIUIMHBI HAlpaBIeHO Ha (JOPMUPOBAHHE HJIEMEHTOB CIIEIYIOIUX KOMIIETCHIINNA B
cootBercTBUU ¢ ®I'OC BO u OIl BO 1o nanHOMy HampaBJIeHHUIO MMOATOTOBKH (CHREYUAIbHOCTU):

IlepeyeHb MIaHNUPYEMbIX Pe3yJbTATOB 00YYeHHS MO0 TUCHHUIIIMHE (MOAYJII0), COOTHECEHHBIX
¢ HHAUKATOPAMHM JT0CTUKEHUSI KOMIIeTeH M i

Komnerennus NHankaTopbl JOCTHKEHUS KOM- Pe3yabTaThl 00y4yeHust
neTeHuui

OIIK-7. Ciocoben OIIK-7.1 3Haer: cnenuuKy YCTaHOBKH TIPO-
y4acTBOBaTh B rPaMMHOTO OOecreueHusl, CBI3aHHOM C
HACTPOMKE U HaJlal- TUIIOM, PAa3PSATHOCTHIO ONEPALMOHHON
K€ MMPOrpaMMHO- CHUCTEMBI;
anmnapaTHbIX KOM- YMeer: ycTaHaBIMBATh MPOTPAMMHOE
TIJIEKCOB obecrieueHne ¢ yaeToM 0COOCHHOCTEH

ONCpalOHHBIX CUCTCM;,

Brnaneer: HaBbIKaMu HamMcaHUsI IPO-
IPaMMHOTO OOECTICUeHUs U TIOCTIEy-
IOIICH YCTAaHOBKH.

OIIK-8. Cniocoben OIIK-8.1 3HaeT: 0COOEHHOCTH MPOTrpaMMHUPOBa-
pa3pabaTbIBaTh ai- HHSI; OCHOBBI S13bIKa IPOTPaMMHPOBa-
TOPUTMBI U NPO- Hust C++ u Python;

rpaMMBI, IIPUTOTHBIE YMeeT: mMpUMEeHSATh IPOrpaMMHUPOBa-
ISl IPAaKTUYECKOTO HHE Ha MPaKTUKE NP pa3zpaboTKe Impo-
PUMEHEHHUS rpaMMHOTO 00eCIeUeHHS Ha S3bIKe

nporpammupoBanusi C++ u Python;
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Braneer: ocHoBaMu mporpaMMupoBa-
Hus Ha s3pike C++ u Python, HaBbIKa-
MH OTJIaJK{ U TECTHPOBAHUSI IPOTOTHU-
OB MTPOrPaMMHO-TEXHUYECKUX KOM-
IUICKCOB 33/1a4.

OIIK-9. Cniocoben OIIK-9.1 3HaeT: KIacCU(PHUKAIMIO TPOrPaMMHBIX
OCBaMBAaTh METOIH- CPEZICTB ¥ BO3MOKHOCTH X IIPUMEHE-
KU UCTIOJIb30BaHUS HUS JUTSL peIICHUS] TPAKTUYECKUX 3a-
POTrPaMMHBIX nad;

CPEICTB IS pellie- YMeer: HaX0IUTh U aHATTU3UPOBATh
HUSI TPAKTUIECKUX TEeXHHYECKYIO JOKYMEHTAIHNIO TI0 HC-
3aja4 MOJIb30BAHUIO TPOTPAMMHOTO CpeI-

CTBa, BEIOMPATH U UCTIOIH30BATh HEOO-
XOJMMbIe (DYHKITMH MTPOrPaMMHBIX
CPEeCTB ISl pEIICHUsT KOHKPETHOH 3a-
Jadu;

Brnaneert: cioco6amu onucanus METO-
JAUKHW UCTIOJIb30BaHUA MPOTrpaMMHOI0
CpeACTBa /ISl pEIICHUS] KOHKPETHOM
3a1a4i B BUJIC TEeXHUYECKOU AOKYMCH-
TaIHH.
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Conepxanue TMCUMILIMHBI B 0ceHHeM cemecTpe 2018/2019:

Ne HaumeHoBaHMe BHI0B 3aHATHI U TEMATHK, COAECPKAHHE

1 JlexknuonHbIe 3augaTrs 18 mT. mo 2 4aca:

1.1. BBenenue B s1361k. OCHOBHBIC TIOHATHS U UCTOPpHUS si3bIka. CTpyKTypa nporpammbl. OObsBIIE-
Hus (pyHIaMEHTABHBIC TUTIBI, UACHTH(PUKATOPHI, TUTEPAIIbI, HESIBHBIE KOHBEPCHUHU TUIIOB, pa3-
HUIIAa MEXKTY OOBSBICHUEM U OTpeieJIeHuEM, 00JIaCTH BUIUMOCTH ). Bripaxkenus (6a3oBbie orie-
paTopbl, OrepaTopsl MPUCBAUBAHMSI, OTIEPATOPHI CPAaBHEHUS, TEPHAPHBIN ONepaTop, MHKPEMEHT U
JIEKPEMEHT, oreparop sizeof, omeparop 3amnsras).

1.2.  Vupanstonme koHCTpyKIuu. Bunbl ommbok n UB (compile-time error (ommOku KoM-
MUAJISAKN ), Tuntime error (omuoku BeimosHeHus ), undefined behaviour (UB)). Moaudukatopsr
THUIIOB ¥ CBSI3aHHBIC C HUMH BOIIPOCHL. Yka3zaTenu. OyHkuuu (ykazatenu Ha QyHKIUH, QYHKIIUN
C MEpEMEHHBIM YHCIIOM aprYMEHTOB, apT'yMEHTHI 110 YMOJIYaHUI0, IEPETpy3Ka (PYHKIIHI).

1.3, Omnepatopsl new u delete. Ccpuiku. Koncrantsl. Onepatopsl SBHOTO Mpeodpa3zoBaHus
TUTOB (cast). OnepaTopsl «.», «->», this. Oneparop npucBauBanusi, mpaBuiIo Tpex. CIIUCKN NHU-
[UaJIM3aluK B KOHCTpYyKTOpax. KimoueBoe cioBo explicit. KoncTaHTHBIE METOMBI.

1.4.  Kurouesoe cmoBo mutable. KitoueBoe cioBo friend. Jlenerupyromire KOHCTPYKTOPBHI.
KitoueBoe cioBo static. Ykazatenu Ha YICHBI.

1.5. Tleperpy3ka omeparopoB. Apudmerndeckue oneparopsl. OnepaTopbl cpaBHeHUs. NH-
KpeMeHT U JeKkpeMeHT. KBagpaTusie ckoOku. Kpyribie ckoOku. OnepaTopsl «&&», «||» 1 «,».
Omnepatopsl «*», «&» u «- > ». [leperpyska C-style cast.

1.6.  Bsenenue B OOII. Knaccel u ctpykTypbl. KoHCTpyKTOp, AECTPYKTOP U ONEPATOP MPU-
CBauBaHUs (KOHCTPYKTOP, JECTPYKTOP, KOHCTPYKTOP KOMUPOBAHUS).

1.7.  HacnenoBanue. O6bsBiaeHune. COKpbITHE HUMEH IpHU HacaenoBaHuu. [IoMck uMeH npu
HACJIEIOBaHUH (COKPBITUE UMEH HACJIETHUKOM, SIBHBIA BHI30B METOJIOB MPEAKA, TOYEMY KOMITH-
JISITOP MOXKET HE YBUACTH MyOJIMYHBIN METO WU aTpUOYT Kiacca, pa3indue KJIaccoB U CTPYK-
Typ NPHU HACJEAOBAaHUH, TOHKOCTH 3alPETOB MpH public-HacienoBaHuM OT KJlacca C private-
HaclleIOBaHUEM, JIOCTYITHOCTh Ipy3bsiM protected METOIOB/aTpuOyTOB MpeaKa).

1.8.  Ilopsimok BhI30Ba KOHCTPYKTOPOB U AECTPYKTOPOB IIPU HACIETOBAHUU. MHOKECTBEHHOE
HacneoBaHue (mpobieMa poMOOBHIHOTO HACIIEAOBAHMS, TPOOIEMA «ChIH - MPSMON HACIIETHUK
0abymkuy»). BuptyansHoe HaciieioBaHuE.

1.9.  IIpuBenenue THMNOB MexAy HaciaenHukamu (dynamic cast). BupryansHsie GpyHKIMH.
Bupryansnsiii nectpykrop. A6ctpaktHbie kinaccsl. Override u final. Omeparop typeid.

1.10. la6monsl. O0BsBNeHUE MmadM0HOB. Criennanu3anuu madioHoB. Vcnons30Banue
typedef, typename, remove_const, remove reference, etc. [IpaBuia BeiBo1a 11a0JIOHHBIX THIIOB.
non-type template parameters.

1.11. Variadic templates (1m1aby10HbI ¢ TIEpEMEHHBIM KOJIMYECTBOM IA0JIOHHBIX apTyMEHTOB).
Ucnons3oBanue ¢pyakropa. CRTP (Curious Recurring Template Pattern).

1.12. Hckmouenus (exceptions). Ocobennoctu nckimouenuii. Kimrouesie ciosa throw, try,
catch. OTnuure MeXy UCKIIOUeHUSIMH U omrOkamu. [locnenoBaTenbHOCTh U ITpaBUiIa oopa-
OOTKH UCKITIOYEHUIA.

1.13. KonupoBanue npu UCKIIOUCHUIX. [[poOaembl uCKIIOYCHHA (CTIEU(PUKAIIIN UCKITFOUEe-
HUN «CcTapas BEpCHsi» U «HOBast Bepcus»). [Ipodiema nckimroueHuit B koHcTpykTopax. [Ipodiema
UCKITIOUEHUH B IeCTpyKTopax. ["apanTust 6€30MacHOCTH MPH UCKITFOUCHUSX.

1.14. Amnnoxkartopsl. Onieparop placement-new. [leperpyska operator new u operator delete.
nothrow new, new_handler, allocator, allocator_traits.

1.15. Konteitnepsl. [locnenoBatenpHbie KOHTEHHEPHI (vector, deque, array, list, forward list)
Mertonsl insert, splice, unique, sort, erase, size.
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1.16. AccouuatuBHbIC KOHTEHHEDPHI (set, multiset, map, multimap). Meroas! find, count, low-
er_bound, upper bound, equal range, unordered map, unordered_set, unordered multimap.
1.17. Ananrepsr (stack, queue, priority queue).

1.18. IHabmonnsie napamerpsl. hash. Cniennanbusie pyHkmu (Uit xem-raduun). CpaBHeHHE
BpEMEHHU pabOTHI ONepaIuii Jj1s1 KOHTEHHEPOB.

2 | JJabopatopusie paboTs 10 mt. mo 2 yaca:

2.1. JIluHetHbIe aNrOpUTMBI.

2.2. Pa3BeTBIAIOLIUECS ANTOPUTMBI.

2.3. lluknnyeckue aaropuTMbl.

2.4. Iluxnuueckye alnropuTMBbl, IPAKTUUECKOE IPUMEHEHUE.
2.5. [lukueckue alropuTMbl, 00paboTKa MOCaeA0BaTeIbHOCTEH.
2.6. JIsyxmepHbie MaccuBbl. OOpabOTKa YaCTH MacCHBA.
2.7. ®yHkuunu. MaccuBbl, Kak mapameTphl.

2.8. Pexypcus.

2.9. ®ainsbl.

2.10. Knaccsr.

JlabopaTtopubie paboTsl 4 mIT. 110 4 yaca:

2.11. OgHOMEpHBIE MAaCCHUBHI.

2.12. IByXxMepHbIE MACCUBBI.

2.13. Ctpoxku.

2.14. ®yHKIUU.

3 [IpakTrueckue 3ansaTus 9 wr. o 2 yaca:

3.1. Vkaszatenu. @yHKIHN.

3.2. Ccpuiku. KoHCTaHTHI.

3.3. Onepatopsl «.», «->», this. OnepaTop nmpucBanBaHus, MPABUIIO TPEX.

3.4. Apudmernueckue onepatopsl. Oneparopsl cpaBHeHus. MHKpeMeHT u nekpeMmeHT. KBaapart-
Hble cKOOKU. Kpyribie ckoOku. Onepatopsl «&&», «||» 1 «,». OmepaTtopsl «*», «&» 1 «- > ».
3.5. KoHCTpYKTOp, NIECTPYKTOP U ONEPATOP MPHUCBAaUBaHUS (KOHCTPYKTOP, IECTPYKTOP, KOH-
CTPYKTOp KOIIUPOBaHU).

3.6. HacienoBanue.

3.7. ll1aGnoHBI.

3.8. UckmroueHus.

3.9. Aniokaropsl.

4 CamocrosrenbHas paboTa CTyIeHTOB:

3.1. 3amuTa maboparopHbix pador 2.1-2.14;

3.2. 5 KOHTPOJIbHBIX OMPOCOB nocine 5-u, 9-it, 11-i, 13-t u 18-t nexuuii;

3.3. IloaroroBka K 3K3aMeHY 1O JUCIUILIMHE (OIICHOYHBIC MaTepUasIbl PUBEICHHI B pa3zeie 6
Hacrosiieit PI1]1)

Texymmii KOHTPOJIb: KOHTPOJIBHBIE ONPOCHI nocne 5-i, 9-i, 11-i, 13-i u 18-i nexkuuii, ycTHBIA omnpoc
Ha Ka)KJO0H JIEKLIMH 110 MaTepuanaM IpeablayIiel napsl, 3aiuTa J1adopaTopHbIX padoT.



Hanpaenenue noocomosxu 09.03.01 « Unghopmamuka u 8bluuciumenbHas mexHuKa C ;ﬁﬁ"ﬁ’ﬁﬁfﬁ‘ﬁ

Ipogpunv « BoiyuciumenvHvle Mauiunsl, KOMIIEKCbl, CUCEMbL U CEMU» N, 4 :
PIIJT B1.0.08 «IIpoepammuposanue v3Hn_

Conep:xxaHue TUCHUILUIMHBI B BeceHHeM cemectpe 2018/2019:

Ne HaumeHoBaHUe BUI0B 3aHATHII U TEMATHK, COJEPKAHNE

1 JlexnmmoHHEIe 3adaThA 14 mT. mo 2 4aca:

1.1. Cucrema KoHTpOIs BepcHii git. OCHOBHBIE ONepaluy, BETKH, KOMMUTHL. SI3BIK IPOTrpaMMu-
poBanus Python: onucanue u ¢punocodus. Horudukanms tumos. CTiiik HanmucaHus: yagni, kiss,
dry, solid.

1.2. KogupoBka, ¢puzndeckue u Jjoruaeckue ctpoku. Oneparopasie ckoOku. FOHMKOM 1 9M0131.
CTpoku, CTpOKOBBIE JINTEPAJIBI, ONlepaluu co ctpokamu. Onepaunu popmarupoBanus. Unentu-
(buKaTOpHI, MPOCTPAHCTBA KMEH, 001ACTh BUIUMOCTH.

1.3. BecTtpoeHHbIe TUIIBL B sI3bIKE ITpOrpaMMHpoBanust Python: nenouncieHHblid, BEIIECTBEHHBIH,
KOMIUJIEKCHBIH, JIOTHYECKUI. Y TIPaBIIAIONIME KOHCTPYKIIMH: ONIEPATOPHI BETBICHUN U LIMKJIOB.
1.4. ®ynkuuu B s3eike Python, lambda ¢ynkium. @yHkium nepBoro poja, YucThie (PyHKITUH.
Buasl napamerpoB pynkiuu. [TapameTpsl mo ymonmuanuro: *args, **kwargs. @yHkiuu npeodpa-
30BaHus TUNOB. OYHKIIMH BBOJIa-BBIBOJA.

1.5. ITocnenoBarensuoctr. Koprexwu. (,) u tuple(). [TocnenoBarensHoctu. Crincku. Cpe3sbl.

[] m list(). [TocnenoBaTensHOCTH. CiioBapu. {} u dict().MHoxecTBa u oneparuu Haj HUMU. Set().
1.6. O6paboTka uckmodyeHuit. Jlekopatopsl. ['eneparopsl. ['eHepaTopHbIe BhIpaKeHUS.

1.7. Uteparopsl. @yakuuw: iter, enumerate, sorted. Moayns itertools. @yHkuun

itertools.chain, itertools.repeat, itertools.count. @yHkuuu a5t 06pabOTKH MOCIET0BATEILHOCTEMH:
range, map, filter, sum, reduce, zip.

1.8. O6bexTHO-OpueHTHpOBaHHOE porpammupoBanus (OOII) Ha s3bIKe MPOrpaMMUPOBAHUS
Python. Onucanue kmaccos. OOII B python: aTpuOyThl, CBOKWCTBa, COKPHITHE TaHHBIX.

1.9. Tunuzauus u nonmumopdusm. Mmuranus tunos. [leperpyska oneparopos. Marnueckue me-
TOJBI.

1.10. OOII B Python. Ocob6ennoctu HacnenoBanus. CTaTHUECKUE METOJIBI U METOIBI KIlacca.
1.11. Ytunas tunuzanus B Python. Menemxep konTekcra. Padota ¢ daitmamu B Python. Urenue
O6eckoHeuHBIX (paiiIoB. ACHHXPOHHOE porpaMMupoBaHue. MoTuBalys, npoOIeMbl U PELICHHUS.
Asyncio.async/await. KopyTuH#I.

1.12. GIL u mHOrONOTOUHBIE IpOorpamMMbl. MbroTekchl u cemadopsl. Kiace Thread. ook, npo-
necc. Monymu u maketsl. GUI 6ubmmorexu. TKinter, pyQt, bubnuorekn numpy, matplotlib,
pandas, sympy.

1.13. dpeiimBopku Django, aiohttp. Oco6ennoctu npumeHenus. TectupoBanue. FOHUT U uHTE-
rpaironHoe TectupoBanue. opmatsr CSV, json, xml.

1.14. Urenue u 3anuch cpeactBamu Python. Perynspueie Beipaxenus. Onpezerenne, madioHbl,
OCHOBHBIE MeTOJIbl. Y ckopenue Python. Numba, Cython, unterparus ¢ C/C++.

2 | JJaBopaTtopHbie paboThI 5 mIT. 1Mo 2 yaca:

2.1. Cuctema KOHTPOJIS BEPCHit git.

2.2 ObcyxieHne TEXHUIECKOTO 3a/1aHusl.

2.3. Beirpy3ka OuOIMOTEK B OTKPBITBIA TOCTYII.

2.4. OdopmiieHrEe TOSICHUTETFHON 3aMHUCKH.

2.5. llpencraBieHue NpoeKTa.

Jlabopartopubie paboTsl 4 mIT. 110 4 yaca:
2.6. CTpyKTypa IpoeKTa.

2.7. Pa3paboTka OMOIMOTEKH.

2.8. TectupoBaHue.

2.9. Kop peBblo.

3 IIpakTnueckue 3aHsaTHs 6 WIT. 11O 2 yaca:
3.1. Ynpaisiomne KOHCTPYKIHH.
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3.2. OyHKIUH.
3.3. IlocnemoBaTeILHOCTH.

3.4. Pab6ora ¢ (aitmamu B Python.
3.5. bubnuorexku numpy, matplotlib, pandas, sympy.
3.6. Utenue u 3anuch cpeactsamu Python.

Hacrosiieit PIT).

CamocrosrenbHas paboTa CTy1€HTOB:

3.1. 3ammra naboparopHsix padot 2.1-2.9;

3.2. 4 KOHTPOIBHBIX ONMPOCOB nocine 4-i1, 8-i, 11-i, 14-it nexumii;
3.3. [loaroroBka K 3K3aMeHy I10 IUCLUIUIMHE (OLIEHOYHbIE MaTepHallbl IPUBEACHBI B pasneie 6

Texkyuuii KOHTPOJIb: KOHTPOJBHBIE OMPOCHI TTocie 4-id, 8-i, 11-H, 14-i1 JeKuuii, yCTHBIN OPOC HA KaX-
JIOH JIEKLIMY 110 MaTepuaiaM npeablayIei mapsl, 3amuTa J1a00paTOpHBIX padoT.

5. OBPA3OBATEJIBHBIE TEXHOJIOT' T

Tabmuua — O6pa3oBarenbHbIe TEXHOJIOTHH, UCTIONb3yeMbIE MIPU PeaIN3aluy Pa3IMYHbIX BUIOB yUeOHOM
3aHATHN IO TUCLUIUINHE

Ne | Buasl yueOHBIX 3aHATUN OO6pa3oBaresbHbIE TEXHOJIOTHH

n/m

1 Jlexuun Knaccnyeckas (TpaauumonHas, uH(GopMaIMoHHas)
JeKUus

2 JlabopartopHnas pabota TexHoMOTHSI BRIMOTHEHUS 1a00paTOPHBIX 3adaHUIN HH-
JTUBHTyaTbHO
Jlonyck k 1abopaTtopHoii pabote

3 [IpakTrueckue 3aHATHS OTtpaboTKa JEKIIMOHHOTO MaTepuaia, TPeOyIOIIero
IIPAKTUYECKOI0 3aKPETIICHUS

4 CamocrosrenbHas pabora HHupopMannoHHO-KOMMYHHUKAIIMOHHBIE TEXHOJIOTHH

ctynenToB (BHeayauTopHas) | (moctyn k DMOC dpummana, k ObC dunmana, 1octym K

MH(POPMALMOHHO-METOINYECKUM MaTepraiaM 1o Juc-
[UTTAHE)

5 Kontpons (mpomexxyrounasi | TexHOIOTHsSI yCTHOTO OIpoca

aTTecTarus: Ik3ameH, PI'P)

6. ONEHOYHBIE MATEPHAJIBI V1A TEKYIIEI'O KOHTPOJIA 1
ITPOMEXYTOYHOU ATTECTALUU - I OHEHKHN KAYECTBA OCBOEHUA

JUCIATLITAHBI

K npomexxyTo4HOl aTTecTaluu CTYJEHTOB MO JUCHUIIMHE MOTYT MPUBJIEKATHCS MPEICTABUTEIN
paboToaaTeneil, mpenoaaBaTeNy MOCASAYIOMNUX JUCITUIUINH, 3aBeyIONIe Kadeapamu.
OrneHka Ka4ecTBa OCBOCHUS AUCIUIUIMHBI BKIIIOYAET KaK TEKYIIUH KOHTPOJb yCIIEBAEMOCTH, TaK
Y TIPOMEKYTOUHYIO aTTECTaIUIO.
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OneHoYHBbIE CPENCTBA TEKYIEr0 KOHTPOJIS YCIIEBAEMOCTH:
IIpuMepsI BONIPOCOB K KOHTPOJBLHOMY OIIPOCY IOCJI€ S-i JIeKIUH:

LRI R W=

HazoBuTe 0OCHOBHBIEC MOHATHS SI3bIKA POTPAMMHPOBAHUSI.

Uro BKITIOYAIOT B ceOst 6a30BbIC OTIEPATOPHI?

Urto BKIIOYAIOT B c€0s1 OTIEpaTOPHI MPUCBAUBAHUS?

Uro BKITIOYAIOT B ce0sl OTIepaTOphl CPAaBHEHHUS?

Uro BKIIOYAIOT B ce€0s1 TEPHAPHBINA omiepaTop?

Uro BKITIOYAIOT B ce0si MHKPEMEHT U JEKPEMEHT?

Uro BKIIOYAIOT B ce0s1 omeparop sizeof u onepatop 3amsras?

Onummre MoIU(UKATOPHI THITOB.

Packpoiite nmoHsTHE 0onepaTopoB IBHOTO MpeoOpa3oBaHus THIOB (cast), orepaTopoB new u de-
lete.

IIpumepbl BONPOCOB K KOHTPOJIBLHOMY OIIPOCY NOcJIe 9-ii JIeKIHuu:

Nk W=

Onumnre KIro4YeBkie ¢iaoBa mutable, friend, static.

B yem 3akirouaercs nepesarpyska ornepaTopos?

Kaxkue apupmernueckue ornepaTopsl, orepaTopbl cpaBHeHUsT Bam n3BecTHBI?

UYro o3navaer OOII? OnumuTe €ro Kiaccel U CTPYKTYpPHI.

[ToueMy KOMIUIIATOP MOKET HE YBUAETH MyOJUUHBIA METOJ WIIM aTpUOyT Kiacca?

IIpumepbI BONPOCOB K KOHTPOJbLHOMY onpocy nocJe 11-id Jekuum:

M

OnuimuTe NopsI0K BRITOTHEHHS BEI30Ba KOHCTPYKTOPOB M JIECTPYKTOPOB ITPH HACIICAOBAHUH.
Packpoiite npobieMy poMOOBUIHOTO HACIIEIOBAHUS.

PackpoiiTe mpo6emMbl «ChIH — MPSIMOIl HACIETHUK 0aOyIIKM».

B ueMm 3akmrouarorcst BUPTyaabHbIE QYHKIIUNA?

B uem 3akmouarotes oneparops override, final u typeid.

IIpumepbl BONPOCOB K KOHTPOJBLHOMY Onpocy nocJje 13-if pexnum:

1

2.
3.
4.

PackpoiiTe nonsTue mabdaoHa, ONUIIUTE €ro 0ObIBICHUE U CIIEHUAIN3ALUH.

Jns gero ucnone3ytotes typedef, typename, remove const, remove_reference, etc.
Onuumre npaBuia BeIBOJA HIA0IOHHBIX TUIIOB.

B yem 3akimogaroTces mabiIoHbI ¢ TEPEMEHHBIM KOJIMUECTBOM IAOJOHHBIX apIyMEHTOB?

IIpumepbl BONIPOCOB K KOHTPOJIBLHOMY onpocy nocJje 18-if mexnum:

Nk W=

PackpoiiTe moHsATHE UCKITIOUEHUS, BBIIBUTE €0 OCOOCHHOCTH.

Onummre Kro4YeBsie cinoBa throw, try, catch.

Onummure nocaea0BaTeNbHOCTh U MpaBuiia 00pabOTKH HCKIIIOUEHUH.

B yewm 3akmiouaercs rnmpoOiema UCKITIOUEHUH B IECTPYKTOpax?

Kak MoxHO rapaHTHpoBaTh 0€30MaCHOCTD MPU UCKITIOUCHUSIX ?

B yewm 3akmiouaercs oneparop placement-new.

Urto Takoe KOHTEHHEpHI? PackpoiiTe MOHATHE M OMUIITUTE €ro KiacCu(PUKaIUIO.

Ipumepsi 3axanuii PI'P B ocennem cemectpe 2018/2019:

3ananue 1. Beraucnuts Beipaxenue f(x), mpuBenenHoe B Tabmuie A. [IpegycMoTpeTs BBOA Belile-
CTBEHHOT'0 3HAYCHMS X C KJIABHATYPhI U BHIBOJ pe3yibTara f(X) Ha skpaH.

3ananue 2. Beraucnuth BeIpakeHue, npuBeaeHHoe B Tadnwuie b. [IpenqycMoTpeTs BBOA 3HAYCHUS
X C KJIaBUATyphl U BBIBOJI pe3yJibTaTa Ha SKpaH.

3amanue 3. BeIYMCIUTD BhIpaXKEHUE

10*N

IT (%),

10
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x=2

rae f(x) — BeIpaxkeHne, MpUBeICHHOE B Ta0HIIE A,

IT — cumBoOJI MpoU3BEICHUS,

X — IeJIO€ YUCII0, TIOCTIEI0BATEIbHO IPUHUMAET IeJbie 3HaueHus X=2, Xx=3, x=4 ... x=10*N.

3amanue 4. Jlana matpuna A pasmepa n*n, rae n<=15. DaeMEHTbl MAaTPHUIIBl BBIYUCISIOTCS IO
dopmyne a(i,j)= 1*j*sin(0.5*1*]). 3HaueHUs 3IEMEHTOB OKPYIJISATH JI0 JIBYX 3HAKOB TOCJE 3amsTol. BbI-
MOJIHATH TIpeoOpa3oBaHue, ykazanHoe B Tadiuie B. [IpeoOpasoBanue odhopmuth B Buae QYHKIMH WIH
npoueaypsl (Ha caMOCTOSITENbHBIN BHIOOP). BrIBeCTH Ha DKpaH MCXOIHYIO M MPeoOpa3oBaHHYIO MaTpH-
IIBL.

Tabmuma A.
No BapuanTa Bripaxxenue f(x)
1 1270 _ %%+ sin(x)/N
2 X- X~ + sin(x)+N* x” + sin(x)
3 x>0 4+ gin(x)-N*x
Tabmuna b.
No BapuanTa Bripaxenne
| 3%- x”+ sin(x)/N ecu x<e* ™
x*sin(x" ), ecu x>= '
) X” + sin(x)+N* x” + sin(x), ecim x<N
x*sin(x" ), ecian x>=N
3 1- sin(x)-N*x, ecmu x<N
x*sin(x" ), ecn x>=N
Tabmuma B.
Ne BapuanTa ITpeobpazoBanue
1 IToMeHsATh MECTaMU MaKCUMAaJIbHbIA U MUHUMAJIBHBIN 3JIEMEHTHI
2 [TomeHsATh MECTAMH MaKCUMAJIbHBI U MUHUMAJIBHBIN IO MOJYJIIO 3JIEMEHTBI
3 IToctaButh Ha MecTo a(N,N) MoaycymMMy MakKCHMaJIbHOTO 1 MUHUMAJIHLHOTO 3JIEMEHTOB

Ipumepsl 3ananuii PI'P B Becennem cemectpe 2018/2019:

B xome pacuerHoro 3amgaHusi HEOOXOIMMO pa3paboTaTh MPUIOKEHHE, TECTUPYIOIIEE CHCTEMY
(OuOIMOTEKY) KJIIACCOB, CIPOCKTUPOBAHHYIO M PEATM30BAHHYIO JIJISl PEIIEHUs KOHKPETHOH 3ajaud u3
HEKOTOpPOIi mpenMeTHoM obmacTu. [Ipu 3ToM moiexat pazpaboTke CIeTyIONIHE BOMPOCHL:

a) aHaJIn3 3aJaHus;

0) pa3paboTka OMOIHOTEKH KIACCOB;

B) pa3paboTKa TECTOBOTO MPUIIOKECHHUSI;

) opopMIICHHE PACUETHO-TTOSICHUTENFHOM 3aIMMCKH 110 Pe3y/IbTaTaM BHITIOTHEHUS paOOTHI.

Kaxxnpiii 13 BapraHTOB OMpeeNiseT MPeAMETHYIO 00J1acTh, 11 MOJIETIMPOBAHUS KOTOPOIl T0KHA
ObITh pa3zpaboTaHa cucrema kiaccoB. Ecnu crnmckoBelid Homep cryneHTa (Ne) mpesbimaer 20, TO ero
BApHUAHT BbIUMCIsETCS, Kak Ne-20.

MuHUMaIbHOE KOJIMYECTBO KJIAaCCOB B OMOIMoOTEKE — 3.

OTaenpHBIN KIacc AOKEH COAepkKaTh: KOHCTPYKTOP, AECTPYKTOP, MO (KOJIMYECTBO IJIEMEHTOB
U T.O1.), MeToAbl (Ao0aBJieHHE, YAalleHWe, BBIBOJ, IMOUCK H.T.J.), CBOHCTBa (10 HEOOXOIUMOCTH),
Moaudukatopel  goctyna. C  TOMOIIBIO  OMUCAaHHOM  OMONMOTEKM  KJIAcCOB  Tpedyercs
MPOJEMOHCTPHPOBATH PEIICHHUE MTPEITIOKEHHON 3aJa4H.

NuauBuayanbHble 3a0aHUS:

I. bubnmoreka KiaccoB, peamu3yrOMIMX KOMIUIEKCHYIO apudmeruky. JlaHbI 1Ba KOMILIEKC-
Hbix yncia K1 u K2, tpebyercs Beranciuts K3 kak ux cymmy, pa3HOCTb, TPOU3BEICHUE U YAaCTHOE.
2. bubnmoreka KiIaccoB, pealn3yOIIUX BEKTOPHI B N-MEPHOM MPOCTpaHCTBE. JlaHBI 1Ba n-

MepHBIX BekTopa V1 u V2, Tpedyercs BBIYUCIUTL V3 Kak HX CyMMY, pa3HOCTh M MPOU3BEICHUE HA YHCIIO
K.

11
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3. bubnuoTteka kmaccoB, peanusyromas «0000MIEHHBIM MacCUBy» (TIO3BOJISIONIUNA XPAaHUTh
JIAaHHBIE MPOU3BOJIBHBIX TUIMOB). B MaccuB M2 momecTuTh Bce YeTHBIE 3ieMeHThl U3 M1 u HallTu ux
cyMMYy (€CTi 3TO BO3MOJKHO TIO THITY).

OueHouYHbIE CPEACTBA ISl MPOMEXKYTOUYHOM aTTEeCTAIUU:

IIpumepbl BONPOCOB K 3K3aMeHy N0 JMCHMILIMHE B 0ceHHeM cemectpe 2018/2019:

1. Beenenue B s3bIk. OCHOBHBIC TIOHATHS U HCTOPHS s3biKa. CTpyKTypa mporpamMmbl. OObsBIIE-
HUs (QyHIaMEHTAIbHBIE TUIIBI, UACHTH()UKATOPHI, TUTEPAITBI, HEIBHBIC KOHBEPCUHU TUIIOB, Pa3HHIIA MEXK-
Iy OOBSBJICHUEM U OTIpEIeTICHUEM, 00JIaCTH BUIUMOCTH).

2. Bolpaxxenus (0a30BbIe ONEpaToOpbl, OMEPaTOPhl NMPHUCBAWBAHMS, ONEPATOPHI CPaBHEHUS, Tep-
HapHBIA OrepaTop, MHKPEMEHT U JEKPEMEHT, Oorepartop sizeof, omeparop 3amnsras).

3. Ymopasnsomue KOHCTpYKIuu. Bunbl ommbok u UB (compile-time error (OmmOKA KOMITHIIS-
1uun), runtime error (omuoOku BemosiHeHus ), undefined behaviour (UB)).

4. MoaudukaTopbl THIIOB U CBSI3aHHBIE C HUMU BONPOCHL. Ykaszarenu. OyHkuuu (yka3arenu Ha
GyHKIMH, GYHKIMH C IEpEMEHHBIM YUCJIOM apryMEHTOB, apryMEHTHI 0 YMOJIYaHHIO, IEperpy3ka QpyHK-
Ui).

5. Omeparopsl new u delete. Ccoutku. KoncranTel. OmnepaTopbl SIBHOTO TpeoOpa30BaHMs THUIIOB
(cast). Omeparopsl «.», «->», this. Oneparop nmpucBauBanus, npasuio Tpex. CUCKU MHULHMAIU3ALUN B
KoHCTpykTOpax. KimoueBoe ciioBo explicit. KoHCcTaHTHBIE METOIBI.

6. KiroueBoe cinoBo mutable. KimroueBoe cioBo friend. Jlenerupyromme koHcTpykTophl. Kiroue-
BOE CJIOBO static. YKka3aTenu Ha YICHBI.

7. Ieperpy3ka omepatopoB. Apudmernueckue oneparopbl. OmepaTopsl cpaBHeHUs. THKpeMeHT
u nekpemeHnT. KBanpatueie ckoOku. Kpyribsie ckoOku. Onepatopsl «&&», «||» u «,». Onepatopsl «*»,
«&» 1 «- > ». [leperpyska C-style cast.

8. Beenenue B OOII. Knaccel u cTpykTypbl. KOHCTpYKTOp, NECTPYKTOpP U ONEpaTop MpUCBanuBa-
HUS (KOHCTPYKTOP, JECTPYKTOP, KOHCTPYKTOP KOMMMPOBAHUS).

9. Hacnenoanue. O0bsBnenne. COKpeITHE UMEH NMPHU HachenoBaHuu. [lonck umMeH npu Hacnea0-
BaHUU (COKPBHITHE MMEH HACJICIHUKOM, SIBHBIM BBI30B METOJOB IPEJKa, MOYEMY KOMIIISATOP MOXET HE
YBUAETH MYOJIMYHBIN METOA WM aTpuOyT Kiacca, pa3jinyhe KJIacCoB M CTPYKTYp MpH HAacJelI0BaHUM,
TOHKOCTH 3alpeToB MpH public-HacnenoBaHUM OT Kjlacca ¢ private-Hacie0BaHUEM, TOCTYITHOCTD JIPY3b-
siM protected MeTO10B/aTpUOYTOB TIPEKa).

10.  Tlopsmok BeI30Ba KOHCTPYKTOPOB M JECCTPYKTOPOB IpU HACIEJOBaHWU. MHOXECTBEHHOE
HacsenoBanue (mpobieMa poMOOBHIHOTO HACIIEIOBaHUsI, MPOOJIEMa «ChIH - MPSAMON HACICAHUK OalyIII-
Ku»). BuptyansHoe HaciemoBaHue.

11.  TlpuBenenue TUTIOB MEXy HacieaHukamu (dynamic_cast). Buptyanbnbsie pyHkiuu. Bup-
TyaJbHbII ecTpykTop. AGcTpakTHbie Kiaaccel. Override u final. Oneparop typeid.
12. [ITa6onb1. OOBsBICHKE 11a0I0HOB. Crienranu3aruu madnoHoB. Mcnonas3oBanue typedef,

typename, remove_const, remove_reference, etc. [IpaBuia BbiBoa mabJOHHBIX TUIIOB. non-type template
parameters.

13.  Variadic templates (maGiOHBI C MEPEMEHHBIM KOJWYECTBOM INAOJIIOHHBIX apTyMEHTOB).
Ucnons3oBanne Gpynkropa. CRTP (Curious Recurring Template Pattern).
14. Uckmouenus (exceptions). OcobeHHocTn wuckimoueHuid. KiroueBble crmoBa throw, try,

catch. OTnuume MeXIy MCKIIOYEHUsIMH U omuOkamu. [locienoBaTebHOCTh W MpaBuiia 00pabOTKH HC-
KIIFOYEHUH.

15. Kommposanue npu uckmodeHusx. [IpodaeMbl uckmoueHni (crenuduKaiyl HCKII0YEeHUI
«cTapasi Bepcusi» U «HoBast Bepcusi»). [Ipobnema nckimouenuit B KoHCcTpykTopax. [Ipobiema nckimoueHuit
B JecTpykTopax. ['apanTust 6e30macHOCTH NPU UCKITIOYCHUSIX.

16.  Anmoxkaropsl. Omnepatop placement-new. Ileperpys3ka operator new u operator delete.
nothrow new, new_handler, allocator, allocator _traits.

12
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17.  Konreitnepsl. [locnenoBarenbHble KOHTEHHEPH! (vector, deque, array, list, forward list)
Mertonsi insert, splice, unique, sort, erase, size.

18.  AccoumatuBHBIE KOHTEHHEpHI (set, multiset, map, multimap). Metoasr find, count, low-
er_bound, upper bound, equal range, unordered map, unordered_set, unordered multimap.

19.  Ananreps (stack, queue, priority queue).

20.  la6monnsie mapametpsl. hash. Cneunanbubie ¢pyHkuuu (Uit xem-taduun). CpaBHEHHE
BpeMeHHU pabOThI OrepaIuii Jyisi KOHTECHHEPOB.

IIpumepbI BONPOCOB K IK3aMeHY 10 IMCIUILINHE B BeceHHeM cemecTpe 2018/2019:

1. Cuctema KOHTpOJIs Bepcuii git. OCHOBHBIE OIlEpallui, BETKU, KOMMUTBHI.

2. A3pik mporpammupoBanus Python: onucanue n dpunocodust. Horudukamus Tunos.

3. Crunp HanMcaHus: yagni, kiss, dry, solid.

4 KomupoBka, ¢usmdeckue u normdeckue crpoku. OmnepartopHbie ckoOku. FOHMKOM H
IMOJ3H.

5. CTtpoxu, CTPOKOBBIE TUTEPAJIBI, OTIepaIuy co ctpokamu. Onepanun popMaTHpoBaHUSI.

6. NnentudukaTopsl, IPOCTPAHCTBA UMEH, 00JIACTh BUAMMOCTH.

7. Bcerpoennbie TuIBI B s3BIKE MporpaMMuUpoBaHus Python: menoduciieHHBIN, BEIIECTBEH-
HbIM, KOMILICKCHBIN, JIOTHYCCKHUIA.

8. VYpapisionye KOHCTPYKIIMU: ONIepaTOPbl BETBJICHHUI U IIUKJIOB.

9. @ynxkiun B a3bike Python, lambda ¢pynkunn. @yHkimm nepBoro poaa, YucTeie GyHKIHH.

10.  Bwugasr mapamerpoB ¢pyakuun. [Tapamerpsl mo ymomdanuto: *args, **kwargs.

11. OyHKIIUYN TpeoOpa30BaHMs TUIIOB.

12. OyHKIIMY BBO/AA-BBIBOA.

13. [TocnenoBarensHOCTH. KopTexw. (,) u tuple().

14.  TlocnepoBarenbHocTu. Criicku. Cpessl. [] u list().

15.  TMocnemoBarenprocTu. CnoBapu. {} u dict().

16.  MHokecTBa u oneparuu Haa HUMH. set().

17. OOpaboTKa UCKITIOUCHUIA.

18. Jlekopatopsl.

19.  TI'eneparopsl. I'eHepaTopHbIE BbIpaKEHUS.

20.  Ureparopsl. dyHKIIMHA: iter, enumerate, sorted.

21.  Monyns itertools. @ynkiun itertools.chain, itertools.repeat, itertools.count.

22. OyHK1MU 111 00paboTKH MOCaea0BaTeIbHOCTEN: range, map, filter, sum, reduce, zip.

23.  OObekTHO-opueHTHpoBaHHOE MporpammupoBanus (OOII) Ha s3pIKe MPOrpaMMUPOBAHUS
Python. Onucanue kmaccos.

24.  OOII B Python: aTpuOyThI, CBOHCTBA, COKPBITUE TAHHBIX.

25. Tunuzanus 1 ToauMOpPU3M.

26.  Wmwranus tunos. Ileperpyska onepatopoB. Marnueckue METObI.

217. OOII B Python. OcobernHoCTH HacIeTOBAHUS.

28. Crarrueckue METOJIbI M METO/IbI KJlacca.

29. Yrtunas tummzanus B Python. Menemkep KOHTEeKCTA.

30.  Pabora c ¢aitnamu B Python. Urenne O0eckoHeuHbIX (haiinos.

31. ACHHXPOHHOE MPOrpaMMHUPOBAHUE. MotuBanus, POOJIEMBI U peuieHus.
Asyncio.async/await. KopyTussl.

32. GIL u MHoromorounsle mporpammbl. Meiotekchl u cemadopsl. Kiace Thread. Tlortok,
npoiiecc.

33. Moaynu 1 TakeThl.

34.  GUI 6ubaunorexu. TKinter, pyQt,
35.  bubmumorexku numpy, matplotlib, pandas, sympy.
36. OpeitmBopku Django, aiohttp. OcobeHHOCTH TPUMEHEHUS.
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37. TectupoBanue. KOHUT U UHTETPALIMOHHOE TECTUPOBAHHUE.
38.  ®opwmarel CSV, json, xml. Urenue u 3anuck cpeacrsamu Python.
39. Perynspueie Beipakenus. Onpesenenne, madIoHbl, OCHOBHBIE METOIBI.
40.  Yckopenue Python. Numba, Cython, unrerparus ¢ C/C++.

B ¢unmane ucnonp3yercs cuctema ¢ TpagUIIMOHHON IMIKATOW OIEHOK — «OTIMYHOY», «XOPOIIOY,
«yZIOBJIETBOPUTEIILHOY, «HEYJIOBIETBOPUTEIBHO», «3a4TEHO», «HE 3aU4TE€HO» (Hajnee — MATHOAIIbHAS CH-

cTema).

dopma TPOMEKYTOUHOU ATTECTALMH O HACTOSIIEN JUCUUILUIMHE — 3K3ameH, PI'P.

HpI/IMeH}IeMIﬂe KpI/ITepI/II/I OLICHUBAHUA 110 AUCHUIIJIMHAM (B COOTBCTCTBHUHU C I/IHCprKTI/IBHI:IM
nuceMoM HMY MDU ot 14 mast 2012 roga Ne 11-23):

Onenka Kpurepun onieHku pe3ynbTaToB
10 AUCLU- 00y4yeHMsI 110 TUCLIUIUIMHE
TUTHHE

«OoTIM4HO»/ | BeicTaBngercs oOyuaromemycs, oOHapyKUBIIEMY BCECTOPOHHEE, CUCTEMATUYECKOE U

«3aYTEHO ri1y0oKoe 3HaHHE MaTepUalIOB U3yYEHHON JUCHUIUIMHBL, yMEHHE CBOOOIHO BBITIOIHSTD

(oTiim4HO)»/ | 3aAaHUsA, IPEAYCMOTPEHHBIE IPOrPaMMOil, YCBOUBIINI OCHOBHYIO M 3HAaKOMBIH € J10-

«3a4TEHO» MOJTHUTEIBHON JTUTEpaTypoil, peKOMEHI0BaHHOI paboueil mporpaMMol AMCUUIUINHBL;
IPOSIBUBIIEMY TBOPUECKUE CIIOCOOHOCTH B MOHUMAHHUM, U3JI0KEHUH U HCIIOJIb30BaHUU
MaTepHaioB M3YYEHHOW IMCUMIUIMHBIL, O€3YNpPEeYHO OTBETHBILEMY HE TOJBKO Ha BO-
IIpoChl OWsera, HO U Ha JIONOJIHUTENIbHBIE BOIPOCHl B paMKax paboueill mporpammsl
JMCLUUIUIMHBL, TPABUJIBHO BHITIOJIHMUBIIEMY MpakTH4Yeckoe 3ananue. OLueHKa mo JAuCIu-
IUTMHE BBICTABIIAIOTCS 00Y4aIOEMYCs C YUETOM Pe3yIbTaTOB TEKYIEro KOHTPOJIS.
Komnerennuu, 3akpemiéHHble 3a AUCHUIUIMHON, c(hOPMUPOBAHBI Ha YPOBHE — «3Ta-
JIOHHBIIN.

«XOPOIIO»/ BricraBisiercss o0y4aromemycsi, 0OHapyXHMBILIEMY TOJHOE 3HAHWE MaTepuaia U3ydyeH-

«3aYTEHO HOW JMCIMIIIIMHBI, YCIEIIHO BBIMOJIHSIONIEMY NPEAYCMOTPEHHBIE 3a/laHMsl, YCBOMUBIIIE-

(xopomi0)»/ | My OCHOBHYIO JIUTEPATypy, PEKOMEHIOBaHHYIO pabodel MporpamMMoil JWCIUILTUHBL;

«3aYTEHO» MOKa3aBIIEMy CUCTEMAaTUYECKUN XapakTep 3HAHWU MO JUCLUIUIMHE, OTBETUBLIEMY Ha
BCE BOMPOCHI OmiieTa, MPaBWIIBHO BBIMOJHUBIIMN MPAKTUYECKOE 3aJaHue, HO JOIYy-
CTUBILUMI IIPU 3TOM HENPUHUUNHAIbHBIE OIIMOKH. OLeHKa [0 AUCHUIUINHE BBICTaBIISA-
IOTCS1 00YYaroLIEeMyCsl C YUETOM Pe3y/IbTaTOB TEKYIIETO KOHTPOJIS.
Komnerennuuy, 3akperi€éHHble 3a UCHUIUIMHONW, C(OPMUPOBAHBI HA YPOBHE — «IIPO-
JIBUHYTBIN).

«yIoBJIETBO- | BricTaBnsgercs oOydaroniemycsi, oOHapyKUBIIEMY 3HAHUE MaTepuaya U3y4eHHOH Juc-

PUTEIBHOY/ [UIUTHHBI B 00beMe, HEOOXOUMOM ISl TalmbHEHIIel yaeObl U MPEACTOSIIeH padoThI

«3aYTEHO 10 NMpo(heccuy, CHPABISIOIIEMYCSl C BBIIOJIHEHUEM 33JaHUH, 3HAKOMOMY C OCHOBHOM

(YnoBierBo- | JIMTEpaTypoOl, peKOMEHIOBaHHOM pabouell mporpaMMoil AUCHUIUINHBL, TOMYyCTUBLIEMY

PHUTEIBHO)»/ | MOTPELUIHOCTh B OTBETE Ha TEOPETHUECKUE BOIPOCH! M/WIIM MPHU BBITOJHEHUN IPAKTHU-

«3aYTCHO» YEeCKUX 33JaHui, HO OO0JIaaomeMy HEOOXOAUMBIMU 3HAHUSAMH JUISI UX YCTpaHECHHUS
0]l PYKOBOJCTBOM IIpENojaBaTelis, JM00 HENpaBUIbHO BBIIOJHMBILEMY IpaKTHYe-
CKO€ 3aJJaHKe, HO TI0 YKa3aHHIO MPEToAaBaTells BBIMOIHUBIIEMY IpYTHe IPAaKTHYECKHE
3aJJaHMsl U3 TOTO K€ pa3ziena AUCHUIUINHBL.
Komnerenuu, 3akperiéHable 3a AUCHUIUIMHON, c(hOPMUPOBAaHBI HA YPOBHE — «IIOPO-
TOBBII.

«Heynosne- | BeictaBnsercs oOydaroniemycsi, 0OHapyKUBIIIEMY Cepbe3HbIe MPOOENbl B 3HAHUSIX OC-

TBOPUTEIb- HOBHOTO MaTrepuajga M3y4€HHOW IUCLMIUIMHBI, JONYCTUBLIEMY NPUHIMINAIbBHbIE

HO»/ HE 3a- omKOKH B BBHIIOJHEHUH 3a/IaHUI, HE OTBETUBIIEMY Ha BCE BOIPOCH OMJIETa U JOMOJ-
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Ouenka Kputepuu onieHKu pe3ynbTaToB
MO IUCIIHU- 00ydeHUs 1O TUCITUTLIINHE
TUTMHE
YTEHO HUTEIbHBIE BOMPOCHI M HETPABUIIBHO BBIMOJHUBILIEMY MPAKTUUYECKOE 3aJaHue (Herpa-

BWJIBHOE BBINOJHEHUE TOJBKO MPAKTUYECKOTO 3aJaHUSl HE SBISAETCA OJHO3HAYHOMN
MIPUYMHON /1JIs1 BBICTABIICHUSI OLICHKU «HEYIOBIETBOPUTENIBbHOY). Kak mpaBuiio, oleHka
«HEY/IOBJIETBOPUTENILHO CTAaBUTCS CTYAEHTaM, KOTOPhIE HE MOT'YT MPOJOJIKUTH 00yyde-
HUE 10 00pa3oBaTeNbHON MporpaMme 0e3 ITOTOTHUTENBHBIX 3aHSATHH 110 COOTBETCTBY-
foelt aucuumnHe. OLeHKa Mo IUCHUIUIMHE BBICTABIISIIOTCS 00yJaronemMycs ¢ y4éTom
pPEe3yIAbTAaTOB TEKYIIETO KOHTPOJIS.

KomnereHiu Ha ypoBHE «IIOPOTOBBINY, 3aKPEIUIEHHBIE 32 TUCIUIUIMHOMN, HE chopmu-
pOBaHBI.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHIEYEHHUE JUCHUITIJIMHBI
Y4eOHoe 1 yueOHO-1200paTOPHOE 000pPYyAOBaAHHE

VYuebHas ayaAuTopus Ui IPOBECHUS 3aHATUNH CEMUHAPCKOTO THIIA, TPYMIIOBBIX U WHAWBUIYAlb-
HBIX KOHCY/IbTAIIMM, TEKYILIEr0 KOHTPOJISI U TPOMEXYTOUHOM aTTecTal[ii, OCHAIllEHHAs:

— CIIEUAIM3UPOBAHHON MeOelblo; TOCKOH ayAMTOPHOW; AEMOHCTPALMOHHBIM 000pYIOBaHHUEM:
MEPCOHAILHBIM KOMITHIOTEPOM (HOYTOYKOM); TIEPEHOCHBIM (CTAIMOHAPHBIM ) TIPOEKTOPOM

VYyeOHnast aynuropus 1js 1a00paTOPHBIX paboT, BBIMOIHIEMBIX B KOMIBIOTEPHOM KJIacce, OCHa-
IIICHHAs:

— CICIMATM3UPOBAHHON MeOebI0; JOCKOW ayJAMTOPHOM; MepCOHATBPHBIMH KOMITHIOTEPAMU C TO/-
kioueHueM k cetu "Uureprer” u nocrynom B DMOC dunuana.

Jlnsi caMOCTOSTeNNbHOW PaboThl 00YdYaIOUIMXCS MO AMCHUUIUIMHE HCIIONB3YEeTCs MOMEIICHUE s
CaMOCTOSITEIbHON PaObOThI 00YJAFOIINXCsI, OCHAIIIEHHOE:

— CHEUUATU3UPOBAHHON MEOEeNbIo; OCKOI ayAUTOPHOI; MepCOHATBHBIM KOMIIBIOTEpAMH C I10/1-
kioueHneM K cetu "Uatepuer” u noctynom B DUOC dunmana.

IIporpaMmmHoOe obecnieyeHue

Omnepanuonnas cucremMa OS Windows 10; Ubuntu 20+; oduchsriii maker Microsoft Office — ans
pa6otsl Hag PIT/] u MmeTomuueckum obecriedeHUEM K HEH;

C++, Python, vscode — mu1st perieHust TEXHUYECKUX 3a/1a4 Pa3HBIMU METOJIaMH ITPOrpaMMHPOBa-
HHSL.

8. OBECIIEYEHHME OBPA30OBATEJIbBHOI'O ITPOIECCA AJIA JINI]
C O'PAHUYEHHBIMH BO3MOKHOCTAMMU 310POBbs 1 UHBAJIMOB

B xozne peanuzanuy TUCHMILIMHBI UCIIONB3YIOTCS CIIEIYIONIUE TOMOJIHUTEIBHBIE METOABI 00yyde-
HUS, TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTaluu oOydaroluxcsl B 3aBUCHMOCTH
OT UX UHIAMBUIYAIbHBIX OCOOCHHOCTEH:

AJIS1 CJIenbIX M C1a00BUAAIINX:

— JIEKIIH 0(DOPMIISIOTCS B BHJIE DJIEKTPOHHOTO JOKYMEHTA, IOCTYITHOTO C TIOMOIIBbIO KOMITBIOTEPA
CO CIIEIUAIM3UPOBAHHBIM ITPOTrPAMMHBIM 00€CTIEUEHUEM;

— MUCHbMEHHBIE 3aJJaHUs BBIOIHSIIOTCS Ha KOMIIBIOTEPE CO CHEUATU3UPOBAHHBIM MPOTPAMMHBIM
oOecrieueHneM, WM MOTYT ObITh 3aMEHEHBI YCTHBIM OTBETOM;
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— obecrieunBaeTCs MHANBUAYaTbHOE paBHOMEpHOE ocBerieHue He meHee 300 Jirokc;

— JUTs1 BBITIOJIHEHUS 3aJIaHUs IPY HEOOXOIMMOCTH MPEIOCTABIISIETCS YBEIMUNBAIOIIEE YCTPOHCTBO;
BO3MOXKHO TaKe UCI0JIb30BaHHE COOCTBEHHBIX YBEIMYMBAIOUINX YCTPOUCTB;

— MMUCHbMEHHBIE 3a/1aHUs OPOPMIISIOTCS YBEIIMYCHHBIM HIPUPTOM;

— 9K3aMeH U 3a4€T MPOBOAATCS B YCTHON (opMe WM BBINOJHSIOTCA B MHCbMEHHON (Qopme Ha
KOMIIBIOTEPE.

AJISl TJIYXHMX U ¢JIa00C/IbIIAMX:

— KUK 0(OPMIISIOTCS B BUJIE SJICKTPOHHOTO IOKYMEHTA;

— MUCbMEHHbIE 3aJJaHHsI BHITIOJHAIOTCS Ha KOMIIBIOTEPE B MUCbMEHHOM (popme;

— DK3aMeH U 3a4€T MPOBOJATCS B MMCbMEHHON (popMe Ha KOMIBIOTEPE; BOSMOXKHO MPOBEICHUE B
dbopme TecTUpOBaHUS.

AJIS JIML ¢ HAPYLIEHUSIMU OTIOPHO-IBUIaTeIbHOI0 anmapara:

— JIEKIIMHM 0(QOPMIISIOTCS B BUJIE JIEKTPOHHOTO JOKYMEHTA, IOCTYITHOTO C IIOMOIIBIO KOMITBIOTEPA
CO CHeUHATU3UPOBAHHBIM IPOTPAMMHBIM 00€CTIeUeHHEM;

— MHUCHbMEHHBIE 33JJaHUS BBHIIOJIHAIOTCA Ha KOMIBIOTEPE CO CHEIHATN3UPOBAHHBIM MPOTPAMMHBIM
o0ecreueHuEM;

— 9K3aMeH U 3a4€T MPOBOAATCS B YCTHOH (popMe WM BBINOJHSIOTCS B MHCbMEHHON (Qopme Ha
KOMIIBIOTEPE;

— UCTIOJIB3YETCs crernuanbHas yaeonas ayauropust ais aui ¢ JIOB3 — ayn. 106 rmaBHOrO yueOHO-
ro kopiyca no aapecy 214013, r. CMoneHck, DHepreTH4ecKuid np-a, A.1, 31aHue 3HepreTH4eckoro uH-
CcTUTYyTa (OCHOBHOM KOPITYC).

[Tpu HEOOXOIUMOCTH MpeyCMaTPUBACTCS YBEITUUYEHUE BPEMEHHU ISl TIOATOTOBKU OTBETA.

[Ipouenypa mpoBeneHUs MPOMEKYTOUYHOM aTTECTAlUU Ji1 OOydYalolIUXCS YCTAHABIMBAETCS C
y4€TOM WX WHAMBUIYAIBHBIX NCUXO(PHU3UUECKUX OCOOCHHOCTEH. [IpomMexkyTouHast arTecTaist MOXKET
MPOBOJIUTHCS B HECKOJIBKO ATAIOB.

[Ipu mpoBeaeHWM TPOLEAYPHl OLICHUBAHHMS PE3YNbTaToB OOy4eHHUs MpeaycMaTpHBaeTCs
HCIIOJIb30BaHNE TEXHUYECKUX CPEACTB, HEOOXOAUMBIX B CBA3M C WHAMBHIYaJIbHBIMH OCOOEHHOCTSIMH
o0y4Jaroumxcsi. DTH CPEeNCTBA MOTYT OBITh NPENOCTaBICHbI (MIMATIOM, MIM MOTYT HCIIOJIb30BaTHCS
cOOCTBEHHBIE TEXHUYECKUE CPEIICTBA.

[TpoBenenue mpoueaypsl OLIEHUBAHUS PE3YJAbTATOB OOYYEHMS JIOIYCKaeTcs C HCIOJIb30BaHUEM
JUCTAHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOIOTHMA.

ObecnieunBaeTcs 10CTYN K HH(POPMALMOHHBIM U Oubanorpapuyeckum pecypcam B cetu UH-
TepHeT I KaXI0ro odydaromerocs B popmax, aJanTUPOBAHHBIX K OTPaHUYEHUSM HX 370POBbsI U BOC-
NpUATUS UHOOPMAIIH:

AJISl cJIenbIX U CJIa00BUISIIINX:

— B [1€4aTHOW (hopMe YBEIMYECHHBIM HIPUPTOM;

— B popMe dJIEKTPOHHOTO IOKYMEHTA,

— B (popme ayamnodaiina.

AJISl TJIYXHX H CJIa00CIbIIIAIMX:

— B I1e4aTHOH (hopme;

— B popMe 3JIEKTPOHHOTO TIOKYMEHTA.

A 00Y4YAIOLIUXCSH ¢ HAPYIIEHUSAMH ONIOPHO-IBUIATEJbHOI0 annapara:

— B TIeYaTHOU (opme;

— B (hopMe PIEKTPOHHOTO TOKYMEHTA;

— B (hopme ayauodaiina.
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