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1. HEJIX U 3AJAYHN OCBOEHU A JUCIIUITJIMHBI

He.]'lb OCBOCHUS NUCHUIIJINHBI: I/I3y‘-IeHI/Ie A3BIKOB 1 METOJ0B HpOI‘paMMI/IpOBaHI/ISI IJIA OBJIAACHUA
3HAHUJIMU B O6JIaCTI/I TCXHOJIOTUUN HpOFpaMMI/IpOBaHI/IFI; IIOATrOTOBKA K OCOSHaHHOMy HCIIOJIB30BAaHUIO,
KakK s3bIKOB IIPOrpaMMHUPOBAHUsL, TAK U METO0B IIPOI PaMMUPOBAHUs

3agaun:

— M3Yy4eHHE 0COOCHHOCTH MTPOTrPaMMHUPOBaHHMSI, OCHOBBI s3bIKa TiporpammupoBanus C++ u Python;

— IPUMEHEHHUE TIPOTPaMMHPOBAHUS Ha MPAKTUKE MTPH pa3paboTKe MPOTPaMMHOTO 00CCIICUCHHS Ha
si3bIKe porpammupoBanust C++ u Python;

— paCCMOTpCHI/IC KJ'IaCCI/I(i)I/IKaIII/H/I HpOFpaMMHI)IX Cpe)ICTB 1 BO3MOXHOCTH UX HpI/IMeHeHI/ISI JUJIS
pCHIeHI/ISI HpaKTI/I‘-ICCKI/IX 3aaad,

— HpOBeHeHI/IG aHaJIn3a TeXHHHCCKOﬁ I[OKyMeHTaHI/II/I 110 UCITOJIB30BAHUIO HpOFpaMMHOFO
CpeICTBa.

2. MECTO JUCHUIIJINHBI B CTPYKTYPE OI1 BO

Juctunnuna «[IporpaMMupoBanme» OTHOCHTCS K 003aTEIFHOM YaCTH TTPOTPAMMBI.
[lepedyens mocieayONUX JUCIUIUIMH, 75 KOTOPHIX HEOOXOJMMBI 3HAHUS, YMECHHUS W HABBIKH,
dhopmMupyemblie JTaHHOW TUCITUTIINHON: «MareMaTndeckas JJOTUKa U TEOPHS aJITOPUTMOB).

3. TPEBOBAHMUSI K PE3YJBTATAM OCBOEHUS JUCHUIIJIMHBI

OcBoeHMe TUCHUIUIMHBI HApaBieHO HAa (OPMUPOBAHUE DIEMEHTOB CIECIYIOUIUX KOMIIETEHIUH B
cootBerctBuU ¢ ®I'OC BO u OI1 BO no maHHOMY HampaBiIeHUIO TOATOTOBKHU (CReyuaibHOCmu).

IlepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00yUYEHHS MO0 TUCHUIIMHE (MOYJII0), COOTHECEHHbIX
€ MHIAUKATOPAMU J0CTHKEHHUS KOMIeTeHIH i

KoMmnerennus NHauKaTopbl 10CTHKEHU ST Pe3ysabTarnl 00yueHus
KOMIIeTeHIInii

OIIK-7. Cnocoben OIIK-7.1 3HaeT: cnenuduKy yCTaHOBKH
y4acTBOBATH B MIPOrpaMMHOTO 0OecIIeueHus,
HAaCTpOIKe U CBSI3aHHOM C THIIOM, Pa3psATHOCTHIO
HaJlagKe OTIEPAIIMOHHON CUCTEMBI;
MPOTPaMMHO- YMeer: ycTaHaBIMBATh MPOTPAMMHOE
anmapaTHbIX obecreyeHne ¢ y4eToM 0COOeHHOCTEH
KOMILIEKCOB OTIEPAIIMOHHBIX CHCTEM;

Bnaneet: HaBpIkaMu HamMCaHUS
MporpaMMHOIo oOecnieyeHus U
HOCHG,I[YIOIHeﬁ YCTAHOBKH.

OIIK-8. Cnocoben OIIK-8.1 3HaeT: 0COOEHHOCTH

pa3pabaThIiBaTh MPOrPaMMHUPOBAHHUS; OCHOBHI SI3bIKA
AITOPUTMBI U nporpammupoBanus C++ u Python;
MIPOTPAMMBEI, YMeeT: NpUMeHATh

MIPUTOHBIE JUTS MPOrpaMMHUPOBAHKE HA TIPAKTHUKE MPU
MIPAKTUYECKOTO pa3paboTKe IpOrpaMMHOTO
MIPUMEHEHHUS oOecreyeHns Ha SI3BbIKE

nporpammupoBanus C++ u Python;
Buianeer: ocHoBaMu
IpOrpaMMUpOBaHHusl Ha si3bike C++ 1
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Python, HaBeIKaM¥ OTJIAIKK U
TECTUPOBAHUS TPOTOTUIIOB
IPOrPAMMHO-TEXHUYIECKUX
KOMIIJICKCOB 3a/1a4.

OIIK-9. Cnocoben
OCBauBaTh
METOOUKU
HCIIOJI30BAHMS
IIPOrPaAMMHBIX
CpeCTB s
peleHns
HpaKTI/I‘-ICCKI/IX 3a1a4

OIIK-9.1

3HaeT: KIacCH(PHUKALNIO TPOTPAMMHBIX
CPEJCTB U BO3MOKHOCTH UX
IPUMEHEHHUSI JUIs PELICHUs
IPAKTUYECKUX 3a]a4;

YMeer: HaX0AUTh U AHAJIU3UPOBATH
TEXHUYECKYIO JOKYMEHTAIIUIO 110
MCII0JIb30BAHUIO TPOrPAMMHOTO
CpeICTBAa, BEIOMPATh U UCTIOJIB30BATh
HeoOxoauMble QYHKIIUU
IPOrPaMMHBIX CPEJCTB AJISl PEeLIeHUs
KOHKPETHOH 3a/1a4u;

Brnaneer: cnoco6amu onucanus
METO/IMKH HCIIOJIb30BAHUS
MPOrPaMMHOTO CpPECTBA JUISl PEIICHUS
KOHKPETHOM 3a7]a4¥ B BUJE
TEXHUYECKOH TOKYMEHTAalIUH.
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4. CTPYKTYPA U COAEP)KAHUE JUCIIUAIIJIMHBbI

CTpyKTypa AMCUMIIMHBI:

CMOJIEHCKUIA
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Buabl npoMexyTOYHOM aTTecTalMU (BUAbI KOHTPOJIA):
OK3 — DK3aMEH;

3a0 — 3a4er ¢ OICHKOM;
3a — 3a4er;

Buawbi pador:

KoHTakT. — KOHTaKTHast paboTa 00yJarOIUXCs C MPETOIaBaTeIeM;
JIek. — IEKIMOHHBIC 3aHSATHS,

Jla6.— nabopaTopHbIie pabOTHI;

[Ip. — mpakTUYECKHE 3aHATHS;

KPII — kypcoBas paboTa (KypcoBOl POEKT);
PI'P — pacueTHO-Tpaduueckas padota (pedepar);

CP — camocrosTenbHas paboTa CTyJIEHTOB;

3.¢. — 00BeM JUCHUIIIIMHBI B 3a4CTHBIX CAMHUIIaX.
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CMOJIEHCKA

DUITNAN
'm

CoaepikaHue TUCHHMILVINHBI B oceHHeM cemecTpe 2019/2020:

HaumeHoBaHue BHI0OB 3aHATHH U TEMATHUK, COACPKAHUC

Jleknmonusle 3agaTus 17 mt. o 2 4aca:

1.1. Beenenue B si361k. OCHOBHBIE TIOHATHUS U UCTOPUS si3bIKa. CTpyKTypa nporpammbl. OObsiBIIe-
HUs (QyHIAMEHTATBHBIC TUITBI, UACHTU()DUKATOPBI, JINTEPAIIbI, HESBHBIC KOHBEPCUU THIIOB,
pa3HuLa MEX]ly 0OBSBIEHUEM U OIIPENIEIICHUEM, 00JIacTH BUAUMOCTH). BoipaskeHnus (06a3oBbie
OTIepPaTOPHI, OTIEPATOPHI IPUCBAUBAHMSI, OTIEPATOPBI CPABHEHUS, TEPHAPHBINA OTIepaTop,
WHKPEMEHT U JIEKPEMEHT, oTiepatop sizeof, oneparop 3amsras).

1.2. Vupasistoniie KoHCTpYKIuU. Buabr omm6ok u UB (compile-time error (ommoOku
KOMITWJIALIMH), runtime error (omu0Oku BeinosHeHus), undefined behaviour (UB)).
MonudukaTopsl THIIOB U CBS3aHHbIE C HUMHU BOIIPOCHL. YKa3arenu. @yHkuuu (yka3aTelu Ha
GbyHKIMHY, QYHKINH ¢ TEPEMEHHBIM YUCIIOM apTyMEHTOB, apTYMEHTHI TI0 YMOJTYaHHIO,
neperpyska QyHKIH).

1.3.  Omeparopsl new u delete. Ccbutkn. Korcrantel. Onepatopsl SIBHOTO IpeoOpa3oBaHus
TUTIOB (cast). OmepaTopsl «.», «->», this. Oneparop npucBanBaHus, MpaBujo Tpex. Cucku
MHULMAIU3alK B KoOHCTpyKTopax. KitoueBoe crnoBo explicit. KoHcTaHTHBIE METOABI.

1.4. KioueBoe cnoBo mutable. KimroueBoe ciioBo friend. Jlenerupyrorue KOHCTPYKTOPHI.
KiroueBoe cnoBo static. Yka3zarenu Ha YJIEHBI.

1.5. Ileperpy3ka onepaTopoB. ApudmeTrueckue onepatopsl. OnepaTopbl CpaBHEHUS.
HNuxpemenT u nekpemenT. KBagparasie ckoOku. Kpyribie ckoOku. OnepaTopsl «&&», «||» 1 «,».
Omnepartopsl «*», «&» u «- > ». [Teperpyska C-style cast.

1.6. Beeaenwne B OOII. Knacce u cTpykTypbl. KOHCTPYKTOp, IECTPYKTOP U OIIEPATOP
MpUCBauBaHus (KOHCTPYKTOP, JECTPYKTOP, KOHCTPYKTOP KOMUPOBAHMUS).

1.7.  HacnenoBanue. O0bsiBinenune. COKpeITHE UMEH NPH HacienoBanuu. [lonck nMeH npu
HacJIeIOBaHUU (COKPBITHE UMEH HACJIETHUKOM, SIBHBIM BHI30B METOIOB MPEKA, TOUEMY
KOMITWJISITOP MOXKET HE YBUJIETh MyOJIMYHBIA METOJ WIIH aTpuOyT Kilacca, pa3inydne KjIaccoB U
CTPYK-TYp MpHU HACJIeJOBAaHUH, TOHKOCTHU 3alPETOB IMpH public-Hacne0BaHUM OT Ki1acca ¢
private-Hacie1oBaHHeM, TOCTYITHOCTD APY3bsiM protected METOI0B/aTpuOyTOB Mpe/Ka).

1.8. Ilopsmok BbI30Ba KOHCTPYKTOPOB U JECTPYKTOPOB MPHU HacleAOBaHUU. MHOKECTBEHHOE
HacyenoBaHue (mpodiemMa poMOOBHIHOTO HACTIEA0BAHUS, TPOOIEMa «ChIH - MPSIMON HACIIETHUK
0a0ymkny»). BupTyansHoe Hacie10BaHHE.

1.9. IlpuBenenue TUmoB Mexay Haciaeanukamu (dynamic cast). BupryansHble GyHKIINH.
Buptyansnsiii nectpykrop. AGctpaktabie kinaccbl. Override u final. Oneparop typeid.

1.10. IIIabmonsl. O0baBiIeHue m1ad10HOB. Cenuanu3anuy adioHos. Mcnoas3oBanue
typedef, typename, remove_const, remove_reference, etc. IIpaBuia BeIBo1a I1a0JOHHBIX THIIOB.
non-type template parameters.

1.11. Variadic templates (11a60HbI ¢ TEPEMEHHBIM KOJIMYECTBOM IAOJOHHBIX apTyMEHTOB).
Hcnons3oBanue gpynkropa. CRTP (Curious Recurring Template Pattern).

1.12. Hckmouenus (exceptions). OcobenHoctu uckaroueHuii. Kimrouessie ciosa throw, try,
catch. OTnnuune Mex 1y UCKITIOYeHUsIME 1 olnnOkamu. [locnenoBarenbHOCTh U paBuiIa
00pabOTKN UCKITIOUECHUH.

1.13. KomnupoBanue npu uckiaroueHusx. [IpoGneMsl nckirouenunit (cnenuduxanum
UCKITIOYCHHH «CcTapasi BepcHs» U «HOBasi Bepcus»). [Ipobraema uckimroueHuit B KOHCTPYKTOPaXx.
[IpoGnema uckmroueHuit B nectpykropax. ['apantus 6€30mMacHOCTH MPH UCKITIOUEHUSX.

1.14. Annokatopsl. Oneparop placement-new. [leperpyska operator new u operator delete.
nothrow new, new_handler, allocator, allocator _traits.

1.15. Kounreiinepsl. [locienoBarenbHbie KoHTeWHEpHI (Vector, deque, array, list, forward_list)
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Mertozag! insert, splice, unique, sort, erase, size.

1.16. AccoumaruBHbie KOHTeHHEpsI (Set, multiset, map, multimap). Meroas! find, count, low-
er_bound, upper_bound, equal_range, unordered_map, unordered_set, unordered_multimap.
Ananrepsr (Stack, queue, priority_queue).

1.17. 1llabnonnsie napamerpsl. hash. Cneunansubie GpyHkuuu (s xem-radmui). CpaBHEHHE
BpPEMEHHU Pa0OTHI ONIepalnii JUisi KOHTEHHEPOB.

2 | Jlaboparopusie pabotsl 11 mt. mo 2 vaca:

2.1. JluHeiHbIe aNrOPUTMEI.

2.2. Pa3BeTBISIOMUECS aITOPUTMEI.

2.3. lluknuueckre alropuTMsl.

2.4. lluknuyeckre alropuTMbl, IPAKTUUECKOE IPUMEHEHHE.

2.5. uxnnueckue anropuT™Mbl, 00paboTKa MOCIeA0BATEIBHOCTEH.

2.6. IByxmepHble MaccuBbl. OOpabOTKa 4YacTH MacCHBa.

2.7. OyHKIWH.

2.8. ®ynkmu. MaccuBbl, Kak MapaMeTphl.

2.9. Pexypcus.

2.10. daiinebl.

2.11. Kiaccer.

JlabopaTopubie paboThl 3 TIT. 1O 4 yaca:

2.12. OtHOMEpHBIE MACCHBBHI.

2.13. JIByXMEpHBIE MACCHUBBI

2.14. Ctpoku.

3 | CamocrosarenbHas paboTa CTY/ICHTOB:

3.1. 3amuta nabopaTopHsix padort 2.1-2.14,

3.2. 5 KOHTPOJBHBIX ONMPOCOB nocie 5-i, 9-i, 11-i, 13- u 17-i1 nexunii;

3.3. IToaroToBKa K 3K3aMEHY MO0 TUCIHILIMHE (OIICHOYHBIC MaTepHUaJIbl IPUBEICHBI B pa3jene 6
Hacrosein PIT/T)

Conep:xanue IMCHUILIMHBI B BeceHHeM cemectpe 2019/2020:

Ne HaumeHoBaHMe BUI0B 3aHSATHI U TEMATHK, COJEePKAHHUE

1 JleknnoHHbIE 3aHATHA 17 IT. o 2 4aca:

1.1. Cucrema xoHTpOIIst Bepcuid git. OCHOBHBIE OTIEpaIluy, BETKA, KOMMUTBI. SI3bIK
nporpamMmmupoBanus python: onucanue u dpunocodus. Hotudukarus THIOB.

1.2.  Cruns manmcanus: yagni, Kiss, dry, solid. KoaupoBka, ¢pusndeckue U JOrHUECKHE
crpoku. OnepaTopHbie ckoOku. FOHUKOI 1 9MO13H.

1.3.  Ctpoxu, CTPOKOBBIC JINTEPAIIBI, OTIepaIiu co cTpokaMu. Oneparuu GopMaTupOBaHUSL.

W nenTudukatopsl, IPOCTPaHCTBA UMEH, 00J1aCTh BUIIUMOCTH.

1.4.  BCTpOCHHBIC TUIIBI B SI3bIKE IPOrpaMMUPOBaHus Python: 1ie104ncIeHHbBIN,
BEIICCTBEHHBIN, KOMIUICKCHBIMH, JIOTHYECKUAN. YTIPABIISIONINE KOHCTPYKIIUH: ONEPATOPHI
BETBIICHUH U LIUKIIOB.

1.5. ®ynxuuu B s3b1ke Python, lambda ¢ynkiun. @yHkunu nepBoro poja, YucTole GyHKINH.
Bunsl napamerpos ¢ynkuuu. ITapamerpsl no ymonuanuto: *args, **kwargs.

1.6. ®ynkuu npeobpazoBaHus TUMOB. OYHKIIMK BBOJa-BBIBOIA.

1.7. TlocnemoBatensHoctu. Koprexu. (,) u tuple(). [TocnegoarensHoctu. Crincku. Cpesbl.

[] u list(). [TocnenoBarensHOCTH. CrioBapu. {} u dict().MHOecTBa U oneparuu HaJ HUMH. set().
1.8.  OOpabotka uckmroueHuit. Jlekopatopsl. I'eneparopsl. ['eHepaTopHbIE BEIPAKEHUS.

1.9.  Ureparopsl. Oynkiuu: iter, enumerate, sorted. Moxys itertools. @ynkiuu
itertools.chain, itertools.repeat, itertools.count. ®yukiuu st 00pabOTKH MOCIIEIOBATEIHLHOCTECH

7
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range, map, filter, sum, reduce, zip.

1.10. OOBexTHO-OpHeHTHpoBaHHOE MporpammupoBanus (OOII) Ha s3pIKe TPOTrPAMMHUPOBAHUS
Python. Onucanue kiaccos. OOII B python: arpu0OyTsl, cBOWCTBa, COKPHITHE TAHHBIX.

1.11. Twunwuzamus u noasumopdusm. Umuramus tunos. [leperpyska oneparopoB. Maruueckue
METO/IBI.

1.12.  OOII B Python. OcobenHoctr HacienoBanus. CTaTHUECKUE METO/IbI M METO/IBI Kitacca.
1.13. VYrtunas tunusanus B Python. Menemkep konrekcra. Padora ¢ ¢aitnamu B Python.
Urenne OECKOHEUHBIX (hailJIoB.

1.14. AcunxpoHHOE NporpaMMupoBanre. MoTUBaIs, TPOOIEMBI H PEIICHHSL.
Asyncio.async/await. Kopyrussl. GIL u MHOronoTouHsie nporpaMmMsl. MbloTEKChI M ceMadophl.
Knacc Thread. ITotok, nporecc.

1.15. Moaymu u makersl. GUI 6ubnmmotexu. TKinter, pyQt, bubnmurorexn numpy, matplotlib,
pandas, sympy.

1.16. ®peitmBopku Django, aiohttp. Ocobennoctu npumenenus. Tectupoanue. FOHUT 1
MHTErpalronHoe TectupoBanue. Popmater CSV, json, xml. Yrenue u 3anuck cpencrBamu Py-
thon.

1.17. Perynspuble BeipaxeHus. OnpeaeneHue, 11adbJoHbl, OCHOBHBIE METObI. Y CKOpEHHE
Python. Numba, Cython, unrerpanus ¢ C/C++.

JlaboparopHble paboThl 8 mIT. 10 2 Yaca:

2.1. Cuctema KOHTPOJIS BepcHit git.

2.2. Ctpykrypa npoekra. OOCyXIeHHEe TEXHUIECKOTO 3a/IaHusI.
2.3. PazpaboTka OMOIHOTEKH

2.4. Beirpy3ka OMOIHOTEK B OTKPBITHIN JOCTYII.

2.5. TectupoBanue.

2.6. Kon peBbio.

2.7. OdbopmieHHE TIOSICHUTEIIBHON 3aITUCKHU.

2.8. IIpencraBiieHnE MPOEKTA.

CamocTtosarenbHas paboTa CTYAEHTOB:

3.1. 3amura nabopaTopHbIx pador 2.1-2.8;

3.2. 5 KOHTPOJIBHBIX OMPOCOB mocie 5-i, 9-#, 11-i, 13-t u 17-i nexunii;

3.3. [ToaroToBka K 3K3aMeHy IO AUCHHUIUIMHE (OLIEHOYHbIE MaTepHalibl IPUBEACHBI B pasene 6
Hacrosein PITJ])

Tekymuii KOHTPOJIb: KOHTPOJBHBIE ONPOCHI Mocihe 5-i, 9-i, 11-i, 13-i u 17-i JeKuuid, yCTHBIN OMpPOC
Ha Ka)JI0H JICKIIMH 110 MaTepraliaM Ipeblyleil maphel, 3alKuTa J1JabopaTOpHbIX padoT.

5. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

Tabnuma — O6pazoBarenbHbIE TEXHOJIOTHUH, UCTIOIb3YEMbIE MPU PeaTU3aluu Pa3InIHbIX BUIOB Y4eOHOH
3aHATHH O JUCIUILINHE

Ne | Buzpl yueOHbBIX 3aHATHI OO0pa3zoBareabHbIC TEXHOJIOTUU

/o

1 Jlexkumn Knaccuueckast (TpaauiinoHHasi, “H(GpoOpMamoHHas)
JIEKIHSA

2 JIaboparopHas paboTa TexHOoIOTHS BHITIOTHEHUS JIA0OPATOPHBIX 3a1aHUN
WHAUBUIYaEHO
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A

Jomyck k 1abopaTopHOit paboTte

3 CamocTrosrenbHas padorta HNubopmanimoHHO-KOMMYHUKAITMOHHBIE TEXHOJIOTHH
cTyneHToB (BHeaymuTopHas) | (moctym k DMOC dunmaina, k 9bC dunmumana, goctyn x
UH(POPMALMOHHO-METOIMIECKUM MaTepHajaMm Io
JTUCITUTIIINHE)

4 KonTpons (nmpomexyrounas | TexHosorust ycTHOTO omnpoca
aTTecTalys: IK3aMeH)

6. OEHOYHBIE MATEPUAJIBI /151 TEKYILET'O KOHTPOJISI U
MMPOMEKYTOYHOI ATTECTAIIAM — JIVISI OEHKH KAYECTBA OCBOEHUS
JUCHUTINHBI

K mpomexxyTo4HOM aTrTecTanuu CTyJeHTOB MO TUCITUTUIMHE MOTYT MPHUBJIEKATHCS MPEACTaBUTETN
paboToaTeneid, mpenoaaBaTey MOCASAYIONUX TUCIIUIUINH, 3aBeAyomue Kadeapamu.

OreHka Ka4ecTBa OCBOCHUS JMCIMIUIMHBI BKIIFOYAET KaK TEKYIIMH KOHTPOJb YCIIEBAEMOCTH, TaK
Y MPOMEKYTOUHYIO aTTECTAIUIO.

OneHouHbIE Cpe/ICTBA TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH:
IIpumepbI BONPOCOB K KOHTPOJLHOMY ONPOCY MOcJIe S-i JIeKIUn:
HazoBute ocHOBHBIE MOHATHS SI3bIKa MPOTPAMMHUPOBAHUS.

Urto BKIIOYAIOT B ce0s1 0a30BBIE OMEepaTophl?

Uto BKITIOYAIOT B ce€0s1 OTIEpaTOphl MPYUCBAaNBAHUS?

Uto BKIIIOYAIOT B c€0s1 OTIEpaTOphl CPAaBHEHHS ?

Uto BKITIOYAIOT B c€0s1 TEpHAPHBINA oTiepaTop?

UTto BKIIOYAIOT B c€0s1 HMHKPEMEHT U IEKPEMEHT?

Yro BKIIOUAKOT B cebst omieparop Sizeof u oneparop 3amstas?
Onumure MoIU(UKATOPHI TUIIOB.

PackpoiiTe MOHSATHE ONEPATOPOB SBHOTO MpeoOpa3oBaHus TUIOB (Cast), omepaTopoB NEW u
delete.

CoNor~LWNE

IIpumepbI BONPOCOB K KOHTPOJLHOMY ONPOCY MocJjie 9-ii Jiekuumn:

Onuimre Kiro4esble ciaosa mutable, friend, static.

B uewm 3akiiouaercs nepe3arpyska onepaTopon?

Kakue apudmerndeckre oneparopsl, OnepaTopsl cpaBHeHUs: Bam n3BecTHbI?

UYro o3navaer OOII? OnummuTe €ro KJIaccel U CTPYKTYPBHI.

[Touemy KOMIHIATOP MOXKET HE YBUAETh MyOIMYHBII METO UIIN aTpUOyT Kitacca?

okrwnPE

IIpuMepbI BONIPOCOB K KOHTPOJILHOMY onpocy nocJie 11-i gexkuun:

OnuuuTe NOPsAAOK BHIITOJHEHHS BEI30Ba KOHCTPYKTOPOB U JIECTPYKTOPOB MPH HACIIEAOBAHUH.
Packpoiite npo6iemy poMOOBUAHOTO HACIIEOBAHMUS.

Packpoiite npo6iaemMbl «ChIH — MPSIMOI HACIETHUK 0a0yIIKN».

B yem 3akiouaroTcs BUpPTyaibHbIE QYHKIIUN?

B uem 3akmouarotcst oneparopsl override, final u typeid.

aogkrwnPE

IIpumepbl BONPOCOB K KOHTPOJIBLHOMY onpocy mocje 13-i Jeknun:
1. PaCKpOﬁTe IIOHATHEC IJ_IaGJ'IOHa, OIMIIIUTE €T0 OOBABIEHHE U crienuajin3alnuu.
2. s gero ucnone3ytotes typedef, typename, remove_const, remove_reference, etc.

9
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3. Omnwmmure mpaBuiia BBIBOAA MAOIOHHBIX TUIIOB.
4. B 4em 3aKII04ar0TCS MAOIOHBI C MEPEMEHHBIM KOJIHMYECTBOM IMIAOIOHHBIX apTyMEHTOB?

IIpumepbl BONPOCOB K KOHTPOJIBLHOMY Oompocy nocJje 17-i Jekuun:

PackpoiiTe noHsATHE UCKIIIOUEHMS, BBIIBUTE €I0 0COOEHHOCTH.

OnwumuTe KIr04eBbie ciaoBa throw, try, catch.

Onumure Nocaea0BaTeIbHOCTh U MpaBuia 00padOTKU UCKITIOYEHHH.

B uewm 3akiouaercs nmpodaemMa HCKITIOUSHUH B IECTPYKTOpax?

Kak M0oxHO rapanTupoBath 0€301MaCHOCTb NPU UCKIIIOUEHUSX ?

B uem 3aximouaetcs oneparop placement-new.

Urto Takoe KoHTelHepbI? PackpoiiTe MOHATHE U OMUILUTE €TO KJIaCCU(UKALIUIO.

NogokrwdpE

O1neHOYHBIE CPECTBA ISl IPOMEKYTOYHOW aTTEeCTAINN:

IpumepsI BONPOCOB K 3K3aMeHY N0 JHCHHILINHE B oceHHeM cemectpe 2019/2020:

1. Beenennie B s3pIk. OCHOBHBIE TIOHATHS H HCTOpHUS si3bika. CTpyKTypa MNpOTpaMMBL
OObsaBrenus ((yHIaMeHTalbHbIE THIbI, WAECHTU(UKATOPHI, JUTEpabl, HEABHbIE KOHBEPCHUU THIIOB,
pa3HHIlAa MEXKY OOBSBICHUEM U OTIPEIC/ICHHEM, 00JIACTH BUIUMOCTH).

2. Beipaxkenusi (0a30BbIC OTEpaTOPHI, OMNMEPATOPHl MPHUCBAaWBaHHs, OMNEPATOPHl CpaBHEHMUS,
TEpHApHBIN onepaTop, THKPEMEHT U AEKPEMEHT, oniepaTop sizeof, oneparop 3ansras).

3. Ynopasnstonue KoHCTpyknmu. Buabl ommbok u  UB  (compile-time error (ommOku
KOMIIJISINK ), runtime error (omuOku BeinoHeHus ), undefined behaviour (UB)).

4. MoaudukaTopsl TUIIOB U CBSI3aHHBbIE C HUMHU BONPOCHL. YKazaTenu. OyHKuuu (yKazaTeiau Ha
GbyHKIMY, (QYHKIUU C TMEPEeMEHHBIM YHCIOM apryMEHTOB, apryMEHThl [0 YMOJYaHHIO, NEperpyska
GbyHKIHR).

5. Omeparopsl new u delete. Ccputku. Koncrantel. Oniepatopsl SBHOTO TPeoOpa3oBaHUs THIIOB
(cast). OmepaTophl «.», «->», this. OnepaTop npucBauBaHus, IpaBmwiIo TpeX. CIUCKA MHUIMAIA3AINHN B
KoHCTpykTOpax. KimoueBoe cioBo explicit. KoHcTaHTHBIE METOTBI.

6. KimroueBoe cioBo mutable. KitoueBoe cmoBo friend. [enerupytonume KOHCTPYKTOPHI.
KiroueBoe cnoBo static. Ykazarenau Ha YJIEHBI.

7. Ileperpy3ka omnepatopoB. Apudmerndeckue onepatopsl. OnepaTtopsl cpaBHeHUs. MHKpeMeHT
u aekpemenT. KBaaparueie ckoOku. Kpyribie ckoOku. Onepatopsl «&&», «||» u «,». OnepaTopsl «*»,
«&» u «- > ». Ileperpyska C-style cast.

8. Brenenue B OOII. Knaccel um cTpykrypsl. KoOHCTpyKTOp, JECTPYKTOpP U OIEpaTop
pUCBauBaHUs (KOHCTPYKTOP, AECTPYKTOP, KOHCTPYKTOP KOTIMPOBAHHMS).

9. HacnenoBanue. OObsiBienue. CokpblTHE HMMEH mpu HacienoBaHuu. Ilowick umeH mnpu
HACJIEIOBAaHUHU (COKPBITHE MMEH HACIEAHMKOM, SIBHBIH BBI30B METOJOB IMpEAKa, MOYEeMYy KOMIIHISTOP
MOXXET HEe YBUAETb MYOIMYHBIM MeTOJ WM aTpuOyT Kiacca, pa3lidyhe KIAcCOB M CTPYKTyp IpH
HACJIEIOBAaHUH, TOHKOCTH 3ampeToB mpu public-HacnenoBanum oT kiacca ¢ private-HaciaenoBaHueM,
JOCTYIHOCTH JAPY3bsiM protected MeTo10B/aTpuOyTOB Ipeaka).

10.  Ilopsimox BbI30Ba KOHCTPYKTOPOB U JECTPYKTOPOB IpU HACIIEJOBAHUHU. MHOXECTBEHHOE
HacinenoBaHue (mpobiremMa pOMOOBUIHOTO HAcIeIOBaHUS, MpOOIeMa «ChIH - MPSAMOW HaCIeIHUK
6a0ymiku»). BupryansHoe HacienoBaHue.

11.  IIpuBemeHue THMOB Mexay HacnenHukamu (dynamic cast). BuptyanpHbie (YHKITHH.
Buptyaneubiit gectpykrop. Abctpakthblie kinacebl. Override u final. Onepatop typeid.
12. [Ma6nousr. O0bsaBIeHHEe mabdaoHoB. Crennanu3anuu mabiaonos. Mcnons3oBanue typedef,

typename, remove_const, remove_reference, etc. [IpaBuia BeIBo1a 11a0IOHHBIX THUIOB. NON-type template
parameters.

13.  Variadic templates (11aGioHbl ¢ MEpEeMEHHBIM KOJIMYECTBOM IIA0JIOHHBIX APTyMEHTOB).
Hcnonw3oBanue ¢pynkropa. CRTP (Curious Recurring Template Pattern).

10
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14.  Hckmouenus (exceptions). OcobenHoctn wuckiodenuit. KiroueBbie cioBa throw, try,
catch. Omimune MexIy HCKIOYCHUsIMH U ommOkamu. [lociienoBarelibHOCTh M IpaBWiia 00pabOTKH
HCKIIFOYCHU.

15.  Konuposanue npu uckmoueHusix. [IpoOnemsl uckintouenuit (crenuukanuy UCKIIOUYEHUN
«cTapas Bepcusi» U «HoBas Bepcusi»). [Ipobnema uckitoueHuit B koHCTpykTopax. [Ipobiema uckimodenuit
B JiecTpyKTOpax. ['apanTust 6€301MacHOCTH MPH UCKITFOUSHHSIX.

16.  Ammokatopel. Omeparop placement-new. Ileperpyska operator new u operator delete.
nothrow new, new_handler, allocator, allocator_traits.

17. Konteiinepsl. [locnenoBarenshbie koHTeiHepsl (vector, deque, array, list, forward_list)
Meronst insert, splice, unique, sort, erase, size.

18. AccormatuBHble KoHTeHHephl (Set, multiset, map, multimap). Metoasr find, count, low-
er_bound, upper_bound, equal_range, unordered_map, unordered_set, unordered_multimap.

19.  Amnanrepsi (Stack, queue, priority_queue).

20. [Ilabnonusie mapamerpsl. hash. Crernuanbabie GyHKIUH (11 xemr-tadmui). CpaBHEHHE
BpeMEHH pabOThl onepalnii A KOHTEHHEPOB.

IpumepsI BONIPOCOB K K3aMeHY 110 THCHHUILIMHE B BeceHHeM cemectpe 2019/2020:

1. Cucrema KOHTpOJI Bepcuid git. OCHOBHBIE OTIEpaIliH, BETKH, KOMMHUTEI.

2. A3k mporpammupoBanus Python: onucanue u punocodus. Hotudukanus Tunos.

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

4 KomupoBka, ¢usuueckue u jorumdeckue crpoku. OmnepartopHble ckoOku. FOHukon u
MO/I3H.

5. CTpokH, CTPOKOBBIE JIUTEPAJIBI, OTIepalu co cTpokaMu. Onepanuu GopMaTHPOBAHUS.

6. Nnentuduxatopsl, mpocTpaHCTBA UMEH, 00JIaCTh BUIUMOCTH.

7. Bcrpoennble  TUmBI B sA3BIKE  NporpaMMUpoBaHus  Python:  1emoYMCIICHHBIH,
BEIIICCTBCHHBIN, KOMIUICKCHBIH, TOTUUYECKHH.

8. VYnpasinsonue KOHCTPYKIUH: ONepaTopbl BETBICHUN U IIUKIIOB.

9. ®ynkiuu B s3bike Python, lambda dyakimu. @yHKIMK IEpBOTO Pojia, YUCThIC (DYHKIIUH.

10.  Bunel mapamerpoB pynkuuu. [Tapamerpsl mo ymomdanuto: *args, **kwargs.

11.  ®yukiuu npeoOpa3oBaHMs THIIOB.

12. DyHKIIMK BBOJ1a-BBIBO/IA.

13.  IlocnemomarensHocTH. Koprexwu. (,) u tuple().

14.  TlocnenmoarensHocTH. Criucku. Cpe3sl. [] u list().

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

16.  MmuosxecTBa M ornepanuu Haj HUMU. set().

17. OO6paboTka HUCKIIIOUEHUH.

18.  Jlexopatopsl.

19.  T'enepatopsl ['eHepaTopHbIe BBIpAKECHHUS.

20.  HUreparopsr. Oynkiuu: iter, enumerate, sorted.

21.  Mognyns itertools. ®yukiuu itertools.chain, itertools.repeat, itertools.count.

22. ®dyukuu Uit 00paboTKK MOC/IeA0BaTEIbHOCTEN: range, map, filter, sum, reduce, zip.

23.  OOwexTHO-opueHTHpOBaHHOE MporpammupoBanus (OOII) Ha s3bIKe MPOrpaMMHUpPOBaHUS
Python. Onmucanue knaccos.

24.  OOII B Python: aTpu0yTbl, CBOICTBA, COKPHITUE JaHHBIX.

25.  Tunuzauwus u nomumMopdusm.

26.  Wmwuranus tunos. [leperpyska oneparopoB. Marniuecknue METOIbI.
27.  OOII B Python. OcobeHHOCTH HACIEOBAHUS.

28.  CraTtuueckue METOJIbl U METO/IbI Kilacca.

29.  Vrunas Tunuzanus B Python. Menemxkep KOHTEKCTa.

30.  Pabota c ¢aitnamu B Python. Utenne OeckoHeUHBIX (aiioB.

11
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31.  AcHHXpOHHOE  HPOTPaMMHUpPOBAHHE. MoTuBanus, npoOyieMbl M pELIEHUs.

Asyncio.async/await. KopyTuHsl.

32.
poIIecc.
33.
34.
35.
36.
37.
38.
39.
40.

GIL u mHoromorounsle nporpammbl. Meiotekcsl u cemadopsl. Kimacc Thread. Ilotok,

Moynu ¥ nakeTsl.

GUI 6ubmmotexu. TKinter, pyQt,

bubmmorexknu numpy, matplotlib, pandas, sympy.

@peitmBopku Django, aiohttp. OcoOeHHOCTH TIPUMEHEHHUS.
TectupoBanue. FOHUT 1 HHTErpaIIMOHHOE TECTHPOBAHUE.

dopmatel CSV, json, xml. YUreHue u 3amuck cpencreamu Python.
Perynsipabie Beipaxkenust. Onpezaenenne, madaoHbl, OCHOBHBIE METO/IBI.
Yckopenne Python. Numba, Cython, uaterpanus ¢ C/C++.

B ¢dunumane ucnonp3yercs cucteMa ¢ TPAAWIMOHHOW IIKAJIOW OIEHOK — «OTIIMYHOY, «XOPOIIO»,
«yIOBJIETBOPUTEIBHO», «HEYJOBJIETBOPUTEIBHOY», «3aUTEHO», «HE 3a4TEHO» (Jajiee — MATUOAJUIbHAS

cucTeMa).

dopma NPOMEKYTOUHOU aTTECTALUU O HACTOSIIEH JUCIUILUIMHE — IK3AMEH.

[IpumMeHnsieMble KpUTEPUW OIEHUBAHUS MO IUCIUIUIMHAM (B COOTBETCTBHHM C HHCTPYKTHBHBIM
nuceMoM HIY MBU ot 14 mas 2012 roga Ne 1-23):

Onenka Kpurepuu onieHKH pe3ysbTaToB
o 00y4deHus o TUCIUIUINHE

JMCLIUIUINHE

«oTnuyHO»/ | BricTaBnsercs oOydaromemycsi, 0OHapyKUBIIEMY BCECTOPOHHEE, CUCTEMAaTUYECKOE U

«3aUTEHO r1y0OKO€ 3HaHUE MaTepUaIOB U3YUYEHHOM NUMCIUILUINHBI, yYMEHHE CBOOOIHO BBITIOJHSATH

(oTnuuHO)»/ | 3amaHuUs, MPETYCMOTPEHHBIE MPOrPaMMOM, YCBOMBIIMIA OCHOBHYIO M 3HAKOMBIH C

«3aYTEHO» JOTIOJIHUTEILHOM ~ JINTEpaTypod,  PEKOMEHIOBAaHHOW  paboueid  mporpamMoit
JTUCHUIUIMHBI; MPOSBUBILIEMY TBOPUYECKHE CIOCOOHOCTH B MOHHMMAaHUU, U3JIOKEHUU U
WCIOJIb30BAHUN MAaTEpPHAJIOB M3YUYEHHOU AMCLUMILIMHBI, OE3yNPEYHO OTBETUBIIEMY HE
TOJIBKO Ha BOMPOCHI OWieTa, HO U Ha JOIMOJIHUTEIbHBIE BOIPOCHl B paMKax paboueil
MPOrpaMMbl  IUCHUIUIMHBI, MPAaBWJIBHO BBIMIOJHUBIIEMY MPAKTHUYECKOE 3aJaHHe.
OneHka 1O JUCHMIUIMHE BBICTABISAIOTCS OOydaromeMmycss ¢ y4€ToM pe3ylbTaToB
TEKYILEr0 KOHTPOJIS.
Kommnerenuy, 3akperiéHHble 3a JUCHUILIMHOW, CGOPMUPOBAHBI HAa YpPOBHE —
«ITAJIOHHBII.

«XOpOILOoY/ BricTaBnsiercs  oOyuaromemycs, OOHAapyXUBIIEMY IIOJIHO€ 3HAHHWE MaTepuaa

«3aUTEHO W3Y4YEHHON NUCHUIUIMHBI, YCIENIHO BBIMOJHSIONIEMY IPEAYCMOTPEHHBIC 3aaHMs,

(xopomio)»/ | yCBOMBIIIEMY OCHOBHYIO JIUTEpaTypy, PEKOMEHIOBaHHYIO paboueil mporpammoi

«3aUTEHOY JTUCHMIUIMHBI, TOKa3aBIIEMy CHCTEMAaTHYeCKHil XapakTep 3HaHWM MO JAUCUHUILIMHE,
OTBETHUBILIEMY Ha BCE BOMPOCHI OMiIeTa, MPABHIBHO BBITIOJHUBIINI MPaKTHYECKOE
3aJlaHue, HO JOMYCTHBIIMK MpU STOM HENPUHIHUMNHAIbHBIE OMHMOKH. OleHKa o
JTUCIUIUIMHE BBICTABISIFOTCS  oOydaromeMycss ¢ Y4€TOM pe3ylbTaTOB TEKYILETO
KOHTPOJISL.
Kommerenmuy, 3akperminéHHble 3a JUCHHUILTUHOW, CHOPMUPOBAHBI HAa YpPOBHE —
«TPOJABUHYTHIN».

«ynoBneTBOp | BricTaBmsiercs oOywaromiemycsi, OOHapyKHMBIIEMY 3HAHHE MaTepuana H3y4eHHOU

UTENBHO»/ JTUCIHUIUIMHBEI B 00beMe, HeoOXOAWMOM HJsl JaibHeiIield y4eObl M TpeicTosIei

«3a4TE€HO paboTel O TpodeccHu, CHpPABISIONIEMYCS C BBIIOJHEHUEM 3aJlaHUl, 3HAKOMOMY C

(YOOBIIETBOP | OCHOBHOW JHMTEpaTypol, PEKOMEHIOBAaHHOW paboyeil mporpaMMoil JHUCHHUILIINHEL
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Onenka Kputepun ornieHKH pe3ynbTaToB
o 00y4YeHUs MO TUCITUTUINHE
TVCIIUTUINHE
UTEJBHO )»/ JOIYCTUBIIIEMY IIOTPEITHOCTh B OTBETE HA TEOPETUYCCKUE BOIPOCHI W/WIH TIPH
«3aUTEHOY BBITIOJTHEHUH TPAKTHYECKUX 3aJaHWid, HO 00JamaroneMy HeoOXOJAUMBIMU 3HAHUSIMH

JUIs MX YCTpaHEHMsI IOJ PYKOBOJACTBOM IIpernojaBareis, JU00 HENpaBUIbHO
BBIIIOJIHUBIIEMY TPAaKTUYECKOE 3aJaHHe, HO N0 YKa3aHUIO I[IpernojaBaTelis
BBINIOJIHUBIIEMY JIPyTUE IPAKTUYECKUE 3aJaHHsI U3 TOTO XKe pa3jieia JUCIUILINHBL..
Komnerennuu, 3akperi€HHbIE 3a AMCHUILUIMHON, CHOPMUpPOBaHBI Ha YpOBHE —
«IIOPOTOBBIN».

«HeynoBieTB | BroicTaBisiercs oOydaromemycsi, OOHapyKUBIIEMY CEpbe3Hble MPOOeNbl B 3HAHHIX
OpHUTENbHOY»/ | OCHOBHOTO MaTepuaja H3y4YeHHOM IMCUUIUIMHBI, JOMYCTUBIIEMY HpPUHIMINAIbHBIE
HE 3aYTEHO OIIMOKM B BBINOJHEHUU 3aJaHUI, HE OTBETUBIIEMY Ha BCE BOIPOCHI OuieTta u
JIOTIOJTHUTEIbHBIE BOIPOCHl M HEMPABUJILHO BBINOJHUBLIEMY MPAKTHYECKOE 3a/laHue
(HempaBUIIPHOE  BBIIIOJIHEHHWE TOJIBKO MPAKTUYECKOTO 3aJaHusl He  sBIIETCS
OJIHO3HAYHOW TPUYUHOW JUIS BBICTABJICHUS OIIEHKH «HEYJOBJIETBOPUTENIBbHO»). Kak
MPaBUJIO, OIIEHKA «HEYAOBJIETBOPUTEIHHO CTABUTCS CTYAEHTaM, KOTOPbIE HE MOTYT
MPOJOJDKATh O0ydeHue 1o oOpa3oBaTeNbHON mporpamMme 0e€3 JIOMOJHUTEIBHBIX
3aHSTHUH 1O COOTBETCTBYIOUIEH nucnuruinHe. OleHKa MO TUCIUIUIMHE BbICTABIISIOTCS
oOyuaroniemycs ¢ yu€ToM pe3ysbTaTOB TEKYIIET0 KOHTPOJISL.

KomnereHniuu Ha ypoBHE «IIOpPOTOBBIN», 3aKpEIUIEHHBIE 3a JTUCLUIIMHOM, HeE
c(OpMHUPOBAHBI.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYHEHUE JUCHUIIJIMHBI
Y4yeOHoe 1 yueOHO-1a00paTOpHOE 000pyA0BaHNE

VYueOHass ayauTopus Ui TPOBEICHUS 3aHATUH CEMHUHAPCKOTO THMA, TPYNIOBBIX U
WH/IMBUTYyJIBHBIX KOHCYJIbTAIUH, TEKYIEr0 KOHTPOJISI U TIPOMEKYTOYHON aTTeCTAI[UH, OCHAIIICHHAS:

— CIEUUAIN3UPOBAHHONW MeOeNbl0; TOCKOH ayJAWTOPHOW; JEMOHCTPAIIMOHHBIM O0OPYIOBAaHUEM:
MePCOHAIBHBIM KOMITBIOTEPOM (HOYTOYKOM); IEPEHOCHBIM (CTAIIMOHAPHBIM) IMTPOCKTOPOM

VYyeOnast aymutopus s Ja0OpPAaTOPHBIX padOT, BBIMOJIHSAEMBIX B KOMIIBIOTEPHOM KJlacce,
OCHAII[CHHA:

— CHEIUAIM3UPOBAHHONW MeOEeNbI0; MOCKOW ayAMTOPHOHM; MEePCOHATbHBIMU KOMIIBIOTEPAMH C
noakmoueHueM k cetu "Uutepuer" u noctynom B dUOC dunuana.

Jis caMocTOATeNIbHOM paboThl 00ydaromMXCsl MO JUCLUUIUIMHE HMCIIOJIb3YEeTCs MOMELIEHHE JUIs
CaMOCTOSATEJILHON PaboThl 00yHarOLUXCsl, OCHAILIEHHOE:

— CIEUUAIN3UPOBAHHON MeOenblo; JOCKOW ayJUTOPHOH; NepCOHAIbHBIM KOMIIBIOTEPAMU C
nojkiaoueHueM k cetu "Uurepuer" u goctynom B DUOC dpununana.

IIporpammHoe oGecnieueHue

Onepanunonnas cucreMa OS Windows 10; Ubuntu 20+; oduchsrit maker Microsoft Office — mst
paboTs! Hag PII/] 1 MeToauueckum obecrieueHueM K Hel;

C++, Python, vscode — st periieHust TEXHHYECKUX 337124 Pa3HbIMUA METOIaMU
MIPOrpaMMHUPOBAHUSL.
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8. OBECIIEYEHUME OBPA30OBATEJIBHOI'O NPOLUECCA JJIs JINL]
C O'PAHUYEHHBIMHA BO3MOKHOCTAMMU 310POBbSA U UHBAJIM10OB

B xoae peanuzanuy OUCHUIUIMHBI HCHOJB3YIOTCS CIEAYIOIIUE JOMOJHUTENBHBIE METOIbI
oOydYeHUs, TEKYIIer0 KOHTPOJS YCIIEBAEMOCTH M IPOMEXKYTOYHON arTecTamuu OOydarommxcs B
3aBUCHMOCTH OT UX WHAUBUAYAITHLHBIX 0COOCHHOCTEH:

JJIS1 CJIeNBbIX M CJIa00BUASAIIHX:

— JIeKIuu 0(GOPMIISIFOTCS B BUJIE SIEKTPOHHOTO JOKYMEHTA, JIOCTYITHOTO C MOMOIIBIO KOMIIBIOTEpa
CO CHEIHAIM3UPOBAHHBIM ITPOTPAMMHBIM 00€CTIeUeHHUEM;

— MUCHMEHHBIE 3a/IaHHS BBITIOJTHSIOTCS HA KOMITBIOTEPE CO CIIENUATU3UPOBAHHBIM MPOTPAMMHBIM
obecrieueHrneM, Uil MOTYT ObITh 3aMEHEHBI YCTHBIM OTBETOM;

— obecrieunBaeTcsi THANBUIyaTbHOE paBHOMEPHOE ocBerieHue He menee 300 Jrokc;

— JUTS BBITIOJTHEHUS 3a/IaHUsI TIPU HEOOXO0TUMOCTH MPEIOCTABISAETCS YBEIMUUBAIOIIEE YCTPONUCTBO;
BO3MOJKHO TaK)K€ MCIOJIb30BaHNE COOCTBEHHBIX YBEIMUYUBAIONINX YCTPOUCTB;

— MMMCbMEHHBIC 33JIaHUS 0(DOPMITSIFOTCS YBEIMUYECHHBIM IPUPTOM;

— JK3aM€H H 3a4€T MPOBOJSATCA B YCTHOW (pOpMe WIIM BBHITIOJHSIOTCS B MHUCBMEHHOW (GopMe Ha
KOMIIBIOTEPE.

JJIS TJIYXHX M CJ1a00CabIIIAIIMX:

— JIeKIMH 0(OPMIISIOTCS B BUJIE IJIEKTPOHHOTO TOKYMEHTA;

— MMMACbMEHHBIC 33JIaHUS BBITIOJTHSIIOTCS HA KOMITBIOTEPE B MMCBMEHHON (hopme;

— JK3aMEH U 3a4€T MPOBOJATCS B MUCHhbMEHHOW (POpME Ha KOMITBIOTEPE; BOSMOXKHO MPOBEJICHNE B
dhopme TeCTUpOBaHMUS.

AJIS1 JIMI ¢ HAPYIIeHUSIMU ONOPHO-IBUIaTeJIbHOI0 annapara:

— JeKIH 0(pOPMIIAIOTCS B BUJIE DJIEKTPOHHOTO JJOKYMEHTA, TOCTYITHOTO C MIOMOIIBI0 KOMITbIOTEpa
CO CIIEUUANTU3UPOBAHHBIM MTPOrPAMMHBIM 00eCTIeueHUEM;

— MHUCHbMEHHBIE 33aJJaHUs BBITIOJIHAIOTCA Ha KOMITBIOTEPE CO CHEIMATU3UPOBAHHBIM MTPOTrPAMMHBIM
oOecIreyeHneM;

— 9K3aMeH M 3a4€T MPOBOATCS B YCTHOM (OpMe WM BBINOJHSIOTCSA B MHCbMEHHOU (popme Ha
KOMIIBIOTEPE;

— WCHOJIb3YeTCs crnenuanbHas ydyeOHas ayautopus ana ymn ¢ JIOB3 — ayn. 106 rimaBHOTrO
yueOHOro koprmyca mo anpecy 214013, 1. CmoneHck, OHepreTudeckuid mp-a, A.1, 3maHue
SHEPreTUIECKOTr0 HHCTUTYTA (OCHOBHOM KOPITYC).

[Ipu HEOOX0TMMOCTH MPEAYCMATPUBACTCS YBEIMUECHNUE BPEMEHH IS TOATOTOBKH OTBETA.

[Ipouenypa mpoBeneHUs MPOMEKYTOYHOM arTecTaluu A OOy4aroIIMXCs YCTAHABIMBAETCS C
y4€TOM WX WHIAUBUAYAJIbHBIX NcuXodu3mueckux ocodeHHocteil. [IpomexyTodyHass arTectamus MOXKET
MIPOBOMUTHCS B HECKOJIBKO JTAIOB.

[Ipn mpoBeneHMM TPOLEAYpPHl OICHUBAHUSA PE3YIbTaTOB OOy4eHHs] MpeaycCMaTpHUBACTCS
WCIOJIb30BAaHUE TEXHUYECKUX CPEACTB, HEOOXOIMMBIX B CBA3M C WHAMBHUAYAJIBHBIMH OCOOECHHOCTAMHU
oOyJaromuxcs. ITH CpPeACTBA MOTYT OBbITh MPEIOCTAaBICHbI (PUIMANIOM, WM MOTYT HCIOJIb30BaThCA
cOOCTBEHHBIE TEXHUYECKUE CPEACTBA.

[IpoBenenne mpoleaypbl OIEHUBAHUS PE3YIbTaTOB OOy4eHHUsS JOMYCKAETCS C UCIOJIb30BaHHEM
JMCTAHIIMOHHBIX 00Pa30BaTENbHBIX TEXHOIOTUH.

ObGecrieunBaeTcsi AOCTYN K HH(OPMANMOHHBIM U OuOIHOrpauyecKHM pecypcamM B CeTH
HNuTtepHer ans kaxaoro odyvaromierocst B opMax, aJanTHPOBAHHBIX K OTPAHUYCHUSIM HX 3I0POBbS U
BOCIPUSTHS UH(DOPMALINK:

JJISL CJIeNBbIX M CJIA00BHM/AAIIMX:

— B IIe4aTHOU opme yBeTUIeHHBIM HIpU(TOM;

— B (hopMe PIIEKTPOHHOTO JOKYMEHTA;

— B popme ayauodaiina.
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JJIS TJIYXUX M CJIA00CAbIIIATINX:

— B IIe4aTHOU Qopme;

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA.

151 00Y4YAIOLIMXCS ¢ HAPYIIEHUSIMH OMIOPHO-ABHIaTEIbHOI0 anmapara:
— B TIe4aTHOU Qopme;

— B (hopMe AIIEKTPOHHOTO IOKYMEHTA;

— B popme ayauodaiina.

9. YYEBHO-METOJUYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
JUCHUTINHBI

OcHoBHas JIuTEeparypa.
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nocryna: o noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=578061 .

2. JIutBunenko, B.A. IIporpammupoBanne Ha C++ 3ama4 Ha rpadax : ygaeOHOe mocodue /
B.A. JlurBunenko ; IOxubli ¢QenepanbHblii yHUBEpcUTET, WHXEHEPHO-TEXHOJIOTUYECKAS
akanemus. — Taranpor : KOxubiit GpenepanpHbii yHuBepcutet, 2016. — 83 c. : cxem., ui. — Pexxum
nocryna: no noanucke. — URL: https://biblioclub.ru/index.php?page=book&id=493220 .

3. Hlenynpko, B.M. OCHOBBI MpOrpaMMHpPOBAaHUSI HA SI3bIKE BHICOKOTO ypoBHs Python —
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mo moamucke. — URL: https://biblioclub.ru/index.php?page=book&id=500056 .

4. Jladope P. OOBexTHO-OpHMeHTHpOBaHHOE mporpammupoBanne B C++. — CIIG.:
[Tutep, 2007.

5. [NaBmoBckast T.A. C++. OOBEKTHO-OPHUEHTUPOBAHHOE MMPOTPAMMHUPOBAHUE: TIPAKTHKYM :
yaebHnoe nocodue. — Cankr-IlerepOypr : ITutep, 2006 (u mp. u3ganums).

6. JlyboB MN.P. OOBEKTHO-OpHEHTHPOBAHHOE MPOTPAaMMHUPOBaHKE: ydeOHOE mocobue. —
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7. Jlantes B.B., Mopo3o A.B., boxoa A.B. C++. OOBEKTHO-OPUECHTHPOBAHHOE
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