degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
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IIpopexTop no yueoHoii padore

A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

Mo JMCHUIJINHE: CoBpemenHsiit C++
10 HANPABJICHHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npo¢uib NOArOTOBKHU: PaguoTrexHuka U KOMIbIOTEPHBIE TEXHOJIOTUU

®usrex-mkoia Pannorexuuku n Kommneiorepasix TexHonoruii
kadeapa nmpodiem nepenadu HHGOPMAIMK U aHATTN3a TaHHBIX

Kypc: 4
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AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
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nabopatopusle 3ansaTus: 0 gac.

CamocrostensHas padora: 15 gac.

Bcero gacos: 45, Bcero 3au. ef.: 1

[Iporpammy cocrtaBui: A.A. Kpemyk, kKaHJ. TEXH. HayK

[Iporpamma obcyxneHa Ha 3acefianny kKadeapsl npobieM nepenaadn HHPopMaIuu u aHanmza ganaeix 20.04.2020



AHHOTANMA

CoBpeMeHHbIE TIPOTPaMMBbl Ha SI3bIKe NMporpamMmmupoBanus C++ 3HAYUTEIBHO OTIMYAIOTCS OT TeX, YTO ObUIN
HAIUCaHbl JecATh JIeT Ha3al. OTinuus o0yCIOBICHbI KaK U3MEHEHUSMH B CaMOM SI3bIKE M €r0 CTaHIapTHOU
O0ubnmoreke, Tak M MOABJICHHEM HOBBIX OMOJMMOTEK M BCIOMOTAaTEIbHBIX HpOrpaMM. JaHHBIA Kypc HaydyuT
CTYAEHTOB pa3pabaThIBaTh MPOrPaMMBbl, COOTBETCTBYIOIIE COBPEMEHHBIM CTaHIapTaM KayecTBa.

1. lean u 3apa4un

]_le.]'lb AUCHUIIINHBI

Hayuuts cryneHToB mnporpamMMupoBath Ha C++ ¢ y4éTOM CIOKUBIIUXCS IPAKTUK HAMHCAHUSI
6e3omacHOro 1 3pPEeKTUBHOrO MPOrPAMMHOIO KOJa.

33]13‘[1/[ JAUCHUIIINHBI

- O3HAaKOMHTH CTYACHTOB C HamOoiiee pacnpoCTpaHEHHBIMH OIIMOKaMu, npuBosmuMu K «undefined
behaivior» u «ill-formed, no diagnostic required»;

- 00yuYHUTb CTYIEHTOB HCIIOJIb30BaTh COBPEMEHHBIE CpeACTBa s3bika C++, MO3BOJISIONINX MHUCATh Oolee
MPOCTON KOA ¥ YIPOIIAIOUINX TOMCK OLITHOOK;

- IO3HAKOMUTH CTYACHTOB C Hau0o0JIee BaXKHBEIMH BCITOMOTaTeIbHBEIMHU nporpaMmmamMu 1 61/I6J'II/IOTeKaMI/I;

- OKa3aHWEe KOHCYNbTALMH CTyIeHTaM B MPOBEICHUHM COOCTBEHHBIX TEOPETHYECKUX U
SKCIICPUMEHTAJIBHBIX HMCCIEJOBAaHUI, BKIIOYAIOIIUX B ce0s pa3paboTKy MporpaMM Ha SI3bIKE
nporpamMmupoBaHust C++.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 Ananusupyet 3aaady, BRI 3Tallbl €€ PelIeHus,
NeMCTBUS 1O PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIIHI0, HEOOXOMUMYIO JJIsl PEIeHHUs TTOCTaBICHHON

YK-1 CriocoGeH ocymiecTBIsTh MOKCK, saaan

KPUTUYECKUAN aHAIN3 U CHHTE3 HH(POPMAITIH,
MIPUMEHSITh CUCTEMHBIN MOAXO ISl peLIeHUs
OCTaBJIICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pa3nuyHbIE BapUaHTHl pPELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CYKJICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaET  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1.1 CrocobeH aHanmM3upoBaTh MOCTABICHHYIO 3ajady,

OIIK-1 CniocobeH npuMeHSITh HAMEHATh TIyTH €€ PENICHHs

(dyHIaMEHTATbHbBIC 3HAHUS, MIOJTyUCHHBIC B
obnacty pU3MKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HAYK, U HCIIOJIb30BATh UX B

podeCcCHOHAIBHOMN JIeTeIBbHOCTH

OIIK-1.2 CnocobeH CcTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHI M OLICHKH

OIIK-1.3 CnocoOeH ompenensiTs T'paHHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIbTaTOB

OIIK-4.1 Bmageer weTromaMu Hay4HOrO TIOMCKa |
WHTEJUIEKTYyaJlbHOTO aHalin3a WH(GOpMalH{ MpH PELICHUN

OIIK-4 CriocobeH ocymecTBIsITh cOop 1 9
3aj1a4 MpodeCcCHOHANBHOM e TeIbHOCTH

00pabOTKy HAYYHO-TEXHUYIECCKOH U (VITH)
TEXHOJIOTUYECKON HH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX M TIPUKJIAJHbIX 33/1a4

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIEJbIO NIOJyUEHUs], XpaHEHUS U
00pabOTKM Hay4yHOU (TEXHHYECKOHW, TEXHOJOTHYECKOMN)
nHpOopMaIun

[IK-4.1 3naer ynciieHHbIE MOPSIIKH BEIUYHH, XapaKTEPHBIX

[MK-4 Crioco0OeH KpUTHYECKH OIIEHUBATh o o
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

NPUMEHUMOCTh UCIIOJIb3YEMbIX METOJUK U
METOIOB

[IK-4.3 Cnocobern 000CHOBaTh NPUIHHHO-CIICIACTBEHHBIC
OTHOLLUEHHUSI UCIOJIb3YEMBIX IIOHATHI U MOJENEHN

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOHHS AUCLUIIIMHBI 00Yy4alOIINeCs JOIKHbBI



3HAThb!
- OCHOBHbIE MOHATHA CTaHAAPTA SI3bIKA MporpaMMupoBanus C++;
- OCHOBHBIE KJIacChl U (DYHKIIMK CTaHAapTHON 6ubmuorexkn C++.
YMETh:
- IPOEKTHPOBATh APXUTEKTYpy IPOrpaMMBbl, YHPOILIAIOUIYIO0 33a/ady HamnucaHus Oe30MacHoro u
3 PEeKTUBHOTO KOAA;
- IOKaM30BBIBaTh OMMMUOKK 1 bottleneck B mporpamme.
BIIAJICTh!
- HaBBIKOM OCBOCHUsI OOJIBIIOTO 00hEMa HH(pOpMAIIHY;
- HaBBIKOM OBICTPOTO YTEHUS UCXOIHOTO TEKCTA MPOrpaMM U OMOIHOTEK.

4. Coep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznienbl TUCTMITITMHBI (MOYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTh 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 OcHOBHEIC BCIIOMOTaTeJIbHbIC 4 )
MPOTPaMMBI.
2 Bo3smoxnoctu si3pika C++. 10 5
3 CranpaptHas OnbIMOTEKA. 10 5
4 OcHOBHBIEC CTOPOHHHE OMOINOTEKH. 6 3
Hroro wacos 30 15
[ToaroTroBka K sK3aMeHy 0 uac.
OO01mas TpynoEMKOCTh 45 yac., 1 3au.ex.

4.2. CopaepxaHue AUCHUILTAHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 8 (Becennuit)
1. OcHOBHBIE BCTIOMOTATEIbHBIE TPOTPAMMBI.

Cucrtembl cOopku: CMake, meson. @opmarupoBanue koxa: clang-format. Crarndeckuii aHanms:
clang-tidy, cppcheck. Otnanka: gdb, lldb, ux rpadudeckue 00OIOUYKH, MHTETpAlUi CO CpelaMu
paspaborku. Ilpodunuposanue: valgrind, perf. Benchmarking: google-benchmark. Be6-caiithi:
godbolt.org, cppinsights.io.

2. BosmoxHocTtH sa3pika C++.

Cucrema tunos. [1laGnonsl: mabioHbI IEPEeMEHHBIX, ABTOMAaTHYECKUI BBIBOJ apIyMEHTOB I1a0JIOHA,
SFINAE, mabioHHOE MeTarporpaMMHpPOBaHNE, KOHIICTITHL. BeIUUCIIEHNS BpeMEHH KOMITHIISIIY.

[IpocrpancTBa MMEH: POCTHIE, AHOHUMHBIE, inline.
OyHKIIMOHATBHOE TTPOrpaMMUpoBaHue. JIIMO1a-BhIpaKeHHS.
Uckmrouenust u noexcept. Koabl ommbku. KoHTpakTh.
OO0parHasi COBMECTHMOCTH, feature test macros.

3. CranpmaptHas OubmuoTexa.



CoBpeMeHHbIe KOJUTEKIMH. std::ranges, KOHIIENTHI HTEPaTopoB, range adaptors. AJTOPUTMBIL.
Pabora c (aiinoBoii cucteMoii.
Pabora ¢ mamsaTero: std::unique ptr u std::shared ptr. Anmnokaropsl. Polymorphic memory resource.

[Napamnensaoe nporpamMupoBanue. [loroku, MpioTekcsl, condition_variable. ATomMapHble onepanum.
Promise u future. [lapannensHpie alropuTMBbI, OTIUYHS MeXy std::execution::unsequenced policy u
std::execution::parallel policy.

Baxmnrie type-erasure: std::function, std::span, std::string_view.
4. OCHOBHBIE CTOPOHHHUE OUOIIMOTEKH.

Boost.Hana — coBpemMeHHOE MeTanporpaMMHUpOBaHUE Ha (QYHKLIHUSAX.
Eigen — nuneiinas anre6pa.
Pybind11 — unTepdeiic qusa python.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMON AJIsl OCYIeCTBICHHS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

VYuebHas ayquTopHsi, OCHAIlCHHAs! MYJIbTUMEAUNHHBIM 000pyI0BaHHEM (IIPOSKTOP MIIH IUIa3MEHHAsS
naHesb), Jockoil. THInBUayanbHbIE KOMIIBIOTEPHI WIIH HOYTOYKH.

6.IlepeyeHnb pekoMeHAyeMOM JIUTEPATYPHI

OcHOBHas JIuTEparypa
®onp auTeparypsl 6a30B0i kKadeapsl (OpraHU3aLiy):
1. Stroustrup B. The C++ Programming Language // (4th Edition). Addison-Wesley, May 2013. ISBN
978-0321563842.
2. Stroustrup B. A Tour of C++ // (Second edition). Addison-Wesley, July 2018. ISBN
978-0-13-499783-4.

JomnonHutenbsHas auTeparypa

7. llepedyeHs pecypcoB HH()OPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

https://cppreference.com
https://godbolt.org
https://cppinsights.io/

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIECTBICHUU 00pPa30BaTeJIbHOIO0
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nexmoHHBIX 3aHATHAX UCIOB3YIOTCS MYJIBTHUMEIUITHBIE TEXHOJIIOTHH, BKITIOYas IEMOHCTPALIHIO
MpEe3EHTALUN.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

CTyneHT, W3ydYaroluii JUCIUIUINHY, JOJKEH, C OJHOH CTOPOHBI, OBIQJETh OOIIUMHU MOHITHHHBIM
anmapaToM, a ¢ JPyTroil CTOPOHBI, JOKEH HAYYHTHCS PUMEHSATh TEOPETHUSCKUE 3HAHUS Ha MPAKTUKE.
B pesynbrare w3ydeHus AUCIUIUIMHBI CTYJCHT JOJDKEH 3HATh OCHOBHBIC IMOHSITHS CTaHJApPTa sI3bIKA
nporpammupoBanHus C++, OCHOBHBIE KJIAcChl M (YHKIUU CTaHJAPTHOW OMOIMOTEKH, OCHOBHBIC
1a0JIOHBI APXUTEKTYPBI TIPOTPAMM.

YcnemHoe 0CBOSHHE Kypca TpeOyeT HanpshKEHHOW caMOCTOSITENILHON padoThl cTyneHTa. B mporpamme
Kypca OTBEICHO MHUHHMAaIbHO HEOOXOqUMOe BpeMs Jis paboThl CTyleHTa HajJ TEMOH.
CamocrosTenbHas padoTa BKIIFOUAET B CeOs:

- YTEHUE ¥ KOHCTIEKTUPOBAaHUE PEKOMEHIOBAHHOU JTUTEPATYPHI;



- mpopaboTKy y4yeOHOro Mmarepuana (10 KOHCIEKTaM 3aHATHH, yueOHOW M Hay4dHOH JHTEpaType),
[IOJTOTOBKY OTBETOB Ha BOIPOCHI, NPEIHA3HAUCHHBIE AJISI CaAMOCTOSATEJIBHOIO W3yuY€HMsl, pelleHHE
3a1ay;

- IOATOTOBKA K 3a4€TYy.

PykoBOACTBO M KOHTPOJIb 32 CaMOCTOATENBHOM paboTOM CTyIeHTa ocylecTBisercs B Qopme
HUHAUBUYaJIbHBIX KOHCYJIbTALUM.

BaxxHo 10oOWTHCS MOHMMAaHUSI M3y4aeMOro MaTepuala, a He MEXaHMYECKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU W3yY€HHs OTAEIbHBIX TEM, BONPOCOB CcIeAyeT oOpamarbcs 3a KOHCYJIBTAlMAMH K
JIEKTOpY.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: IIpuknagaple MaTeMaTHKa U (pU3NKa
npopuJib NOArOTOBKHU: PaanorexHuka 1 KOMIIBIOTEPHBIC TEXHOIOTUU
Oustex-mkona Paguorexuuku nu Komnerorepubix TexHonoruii
kadenpa nmpobiem repenadn HHGOPMAIIUY U aHAIIN3A JTAHHBIX
Kypc: 4
KBaJupuKaAnus: OaxanaBp

Cemectp, (hopMBI IPOMEKYTOUHOH arTecTanuu: 8 (BeCeHHHI) - 3a4eT

PaszpatGoTunk: A.A. Kpemyk, kKaHJ. TEXH. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK, saaan

KpI/ITI/I‘IeCKI/Iﬁ aHaJIn3 U CUHTEC3 I/IH(I)OpMaLII/II/I,

N VYK-1.3 PaccmarpuBaeT pa3iuuyHble BapUaHThl PELLCHUS
MPUMEHSATh CUCTEMHBIH MOXOJ TS PELICHUS

3alauu, OICHUBACT UX MPCUMYIICCTBA U HCAOCTATKU

[TOCTABJICHHBIX 3a/1a4
YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO

(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,

OIIK-1 CniocobeH npuMeHSITh HAMEHATh TITH €€ PENICHHs

(bYHZ[aMeHTaJ'ILHLIG 3HaHUWA, [TOJTYYCHHBIC B

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
obnact GpU3NKO-MaTeMaTHUECKUX U (HITH)

MPOU3BOAUTDH KOJIMYCCTBCHHBIC PACUCTLI U OLICHKHA

CCTCCTBCHHLIX HAYK, U UCIIOJIb30BAThH UX B

MPODECCHOHATBHOM MEATETBHOCTH OIIK-1.3 CnocoOeH omnpenensiTs I'paHULbl MPUMEHUMOCTH

IIOJIyYEHHBIX PE3yJbTaTOB

OIIK-4.1 Brmageer weTromaMu Hay4HOrO IIOMCKa |
WHTEJUIEKTYyaJlbHOTO aHalin3a WHGOpMalHud MpH PEIICHUN

OIIK-4 CriocobeH ocymecTBIsITh cOop U 9
3a/1a4 MPoQeCcCHOHANBHOM e TeIbHOCTH

00pabOTKy HAYYHO-TEXHUIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX M IPUKJIAJHbIX 33134

OIIK-4.4 Bnageer HaBbIKaMu pabOTHl C KOMIBIOTEPOM H
KOMIIBIOTEPHBIMU CETSMU C LIEJbIO NOJIyUEHUs], XpaHEHUs U
00pabOTKM Hay4yHOW (TEXHHYECKOW, TEXHOJOTHYECKOMN)
nHpopMaIun

[IK-4.1 3naer ymnciieHHbIe MOPSIIKN BEITWYHH, XapaKTEPHBIX

[MK-4 Crioco0GeH KpUTHYECKH OIIEHUBATh o o
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

MNPUMEHUMOCTh UCIIOJIb3YEMbIX METOJUK U
METOIOB

[IK-4.3 Cnocobern 000CHOBaTh NPUIHMHHO-CIICIACTBEHHBIC
OTHOLLUEHHUSI UCIOJIb3YEMBIX IIOHATUI U MOJENEHN

2. Iloka3zare/iM OLCHMBAHMS KOMIICTCHIMIA
B pesynbrare n3ydenus aucuuiuinabl «CoBpeMeHHbIH C++» 00yJaroImuics T0mKeH:

3HATh:
- OCHOBHbIE MOHATHA CTaHAAPTA SI3bIKA MporpaMMupoBanus C++;
- OCHOBHBIE KJIacChl U (DYHKIIMK CTaHAapTHON 6ubmuorexku C++.
yMeThb:
- INPOEKTHPOBATh APXUTEKTYpy IPOrPaMMBbl, YHPOIIAIOUIYIO0 33a/ady HamnucaHus Oe30MacHoro u
3 PEeKTUBHOTO KOAA;
- IOKaIM30BhIBaTh OMUOKH U bottleneck B mporpamme.
BJIA/IeTh:
- HaBBIKOM OCBOCHUsI OOJIBIIOTO 00hEMa HH(pOpMAIIHY;
- HaBBIKOM OBICTPOTO YTEHUS UCXOIHOTO TEKCTA MPOrpaMM U OMOIHOTEK.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

C 1enbl0 KOHTPOJS OCBOSHHUS O0ydYaromUMUCS Y4eOHOTO Marepuana MPOBOIUTCS YCTHBIA OMPOC B
HayaJie 3aHsATHS 110 TEME MIPOIION JICKIUU UM B KOHLE 3aHITHUS 110 IPOMJEHHOMN TEME.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

Hepequb KOHTPOJIBHBIX BOIIPOCOB IJId CAAYM 3a4CTa:




cOopka u padora mox Windows u Linux,

00paboTka Bcex OMMOOK M BaJIHJIAIMSI BXOJHBIX JIaHHBIX,
MHOTOIIOTOYHAS peaIn3allys,

unTepdeiice! g C++ u python,

M

aHaJIn3 MMPOU3BOAUTCIIbHOCTH.

Kpurepun onennBanus
3aueT - BBICTABISETCS CTYJACHTY, IIOKa3aBIIEMYy BJIAJCHHE OCHOBHBIMHU IOJOKEHHUSAMH Kypca, yMeeT
UCIIONIb30BaTh MOYYEHHbIC 3HAHHS NIPU PEIICHUU TUTIOBBIX MPAKTUYECKUX 33/1a4.
Heszayer - BbICTaBIsieTCS CTYACHTY, KOTOPBIH HE 3HAeT OOJbBIIEH YacTH OCHOBHOTO COIEpPKAaHUS
y4eOHOH TpOrpaMMbl JTUCIMIUIMHBI, JOIyCKaeT TpyOble OMHMOKA B (OPMYIUPOBKAX OCHOBHBIX
MOHSATHH TUCHUIUIMHBI U HE yMEeT KCIOJIb30BaTh IMOJMYYCHHBIC 3HAHHS IPH PEIICHHH THUIOBBIX
MPaKTHYECKUX 3a/1au.

5. MeTonuveckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

3adeT MOXET MPOBOAUTHCA MO UTOraM TEKYyILEeH YCIEBAaGMOCTH M ITyTEM OpPraHW3aluH CIEHUAIBHOTO
oTpoca, MPOBOJAUMOTO B YCTHOW U (MJIM) TMCBMEHHOU (hopMe.

[lpu mpoBeaeHnn 3adera oOydaromiemycsi TpepocTamisercs 20 MHHYT Ha MOArotoBky. Ompoc
00ydJaromerocst mpoBoauTCs B TedeHne 30 MUHYT.

Bo BpCEMs IIPOBCACHUSA 3a4CTa o6yan0Hmec5{ MOTYT IMOJIb30BATbHCA HpOFpaMMOI\/’I JUCIHUITIINHEI.



