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AHHOTANMA

OTOT Kypc MOCBALIEH OCHOBaM pPa3padOTKM HpOrpaMMHOro obecriedueHus. [IpaBuiIbHBIA OU3aiiH - BakHAs
4acTh JIIOOOTO IMPOEKTa. DTOT Kypc OXBAaThIBA€T OCHOBBI f3bIKa IporpammupoBanus Python, ocHoBHBIE
KOHILIETIIIMM W SA3BIKOBBIE KOHCTPYKIMHU. Hapsamy ¢ 3TUM 3TOT Kype NpeNoCTaBiI€T HWHCTPYMEHTBI JUIS
UCTIONIb30BaHMs S3bIKa MporpaMMupoBanust Python B ciokHBIX mpoektax. Bbl momyumte mpencrasieHue o
MPaBUIILHOM JW3aliHE KOJa, MOJAEPKaHUU KOJOBOM 0a3bl U MHTETPAllUH BALINX NPUIOKEHUH C IPYTHMH.

1. leau u 3apauu

Meap AUCUMNIMHBI
e Hayuutech nucarb 3pGeKTUBHBINA U YUTAEMBINA KOJ.
o lI3yunte nepenoBoii ONBIT pa3padoTKK MPOrPaMMHOT0 00eCeueHHS.
o [lonmyunre HEOOXOAMMBII ONBIT paboThl ¢ Python.
o [[puBbIKaiiTe K TECTUPOBAHUIO U JOKYMEHTUPOBAHHUIO KOJIA.
® by/ibTe rOTOBBI BHEAPUTH METO/IbI MAIIMHHOTO O0Y4YEHHUS M IITyOOKOTO OOy4eHusI.

3agaum AUCUMIIHHBI
® Pa3paloTka NporpaMMHOr0 00eCIeYeHHS
e Python
® TecTupoBaHUE
e Pabora B pa3HBIX cpeaax.

2. Ilepeyens opMupyeMbIX KOMIIETEH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHeTeHL[I/Iﬁi

Kon n HanMeHOBaHNE KOMITETEHIIUT MHaukaTopsl JOCTHKEHUS KOMITETEHIIUN
YK-2 Cnocoben onpenensite Kpyr 3a1a4d B VK-2.1 @opmynupyeT COBOKYNHOCTb B3aMMOCBSI3aHHBIX
paMKax MOCTaBJICHHOM LIeJIN U BBIOMpaTh 3aJa4 B paMKax  IIOCTaBIEHHOH 1meiau  paboThl,
ONITUMAJIbHBIE CLIOCOOBI UX PEIICHUs], UCXOAS U3 |00eCIeYMBAIOIINX ee JOCTHKCHHE. Omnpenenser

JNENCTBYIOIINX MPABOBBIX HOPM, UMEIOIIHUXCS  |0KHUAaeMble pe3ylbTaThl PeIeHHUs TOCTABIEHHBIX 3aa4
PECYPCOB U OTpaHUYCHUHI

OIIK-2 CriocoOeH TOHUMATh PUHITUTIBL OIIK-2.1 CmocobeHn wucmonp30BaTh WHGOPMAITUOHHEIE
paboThl COBpEeMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTUM W TPOTPaMMHBIE CPEJCTBA, B TOM 4YHCIE
TEXHOJIOTHI W MMPOTPAMMHBIX CPEJICTB, B TOM OTEYECTBEHHOTO TMPOW3BOJACTBA, TIPH PEUHICHUH 3a7ad
YKCIie OTEYECTBEHHOTO IPOU3BOJICTBA, U npodeCCUOHATBHOM JIeTENLHOCTH

WCITIOJIB30BaTh X MPH PELICHUH 3a/1a4
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-4.1 3naer oOCHOBHBIE ImpaBwia O(OpMICHUS
TEXHUYECKOM JOKyMEHTALlMM Ha pa3lM4HBIX CTaAusAX
XKU3HEHHOTO LIMKJIa HH()OPMAIIMOHHON CHCTEMBI

OIIK-4 CriocoOeH yuacTBOBAaTh B pa3paboTKe
CTaHJIAPTOB, HOPM W TPaBUII, @ TAKKE

TEXHUYECKOU JOKYMEHTAUU, CBA3aHHOM C

N OIIK-4.2 Bnageet Ha mpakTHKe METOIOJIOTUEN COCTABICHUS
npodeccuoHaIbHON 1S TETbHOCTHIO

HAYYHO-TCXHUYCCKUX OTYCTOB (HpOGKTOB)

OIIK-8 CriocobeH ocyIIecTBIATh MTOUCK, OIIK-8.3  VYmeer oOTHMH3HPOBaTH M NPOBOIUTH
XpaHeHue, 00pabOoTKy W aHau3 HHPOpMaIuK  |pedakTOPUHT  CYNIECTBYIOIIETO KoJa sl YAyYIIeHUs
U3 Pa3IMYHbIX HCTOYHUKOB M 0a3 JaHHBIX, MPOU3BOIUTEIBHOCTH M MOAICPIKKH

MPEJCTaBISThH ee B TpeOyeMoM (opmare ¢
UCIIONIb30BaHNEM HH()OPMAIIMOHHBIX,
KOMITBIOTEPHBIX M CETEBBIX TEXHOJIOTHI

[IK-5.1 VYMeer omnmchIBaTb apXUTEKTYpy, YCTPOWCTBO M
(YHKIIMOHUPOBaHUE HHDOPMAITMOHHBIX CHCTEM

[IK-5.2 VYmeer ompenensTe ONTUMAIbHBIE METOIbI U
WHCTPYMEHTBHl Pa3pabOTKH, BHEApPEHUs M aJalTaluu

MPUKJIaTHOTO IPOTrPaMMHOTO obecrieueHus
I1K-5 CrniocoGeH npoeKTupoBaTh, UH()OPMALIMOHHBIX CUCTEM
pa3pabarbiBaTh, BHEAPSTH, COPOBOXKAATH U [IK-5.3 Ymeer pa3padarsiBaTh IPOTOTUIT HHPOPMALMOHHBIX
CHUMATh C JKCIUTyaTalui MHHOPMAIMOHHbIE CHCTEM B COOTBETCTBHMHU C TPeOOBAaHUSIMU U MPOBOJHUTH €TI0
CHCTEMBI TECTHPOBaHHE hioiv| IIPOBEPKU KOPPEKTHOCTU

APXUTEKTYPHBIX PELICHUI




[IK-5.4 HWmeer mnpaxkTuueckuii omeIT  pa3paboTKw,
BHEAPEHUs] W aJanTalud [PUKIAAHOTO HPOTPaMMHOTO
obecrieueHUss HHGPOPMAIMOHHBIX CHCTEM B Pa3IWYHBIX
MPOrpaMMHBIX Cpeaax

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbrare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HATB!
- IPEeJICTaBIICHUE O CTPOCHUH, DYHKIIMOHUPOBAHUH 3PUTEIBHOTO aHAIN3ATOPA;
- IPECTaBICHNE O TICUXO(U3NOTOTHIECKUX U MH(OPMAITMOHHBIX MOJEJISAX OMHOKYJISIPHOTO 3pCHHUS;
- IPUHLUIIBI QYHKIMOHUPOBAaHUS BUIEONHTEp(delica npuMeHuTeNbHO K cuctemMam VR/AR.

YMETb:

- TNpUHOMIB  (PYHKIMOHUPOBAHHUS W  METONOJIOTHIO pa3pabOTKH  paclpeneieHHBIX CHCTEM

MPUMEHUTENHLHO K 3a7a4aM co3ianus cucteM VR/AR;

- CTPOEHHUE U NPUHIUIBI (YHKIHOHUPOBAHUS CYLIECTBYIOIIMX U MEPCIEKTUBHBIX rpadudyeckux API.
BIIAJIETh:

- merogonorueit pazpadborku [IMO Bcex 3BeHbeB cucteM VR/AR (Bikitouas rpadudeckoe siapo,

MOJICCTEMBI YIIPaBIICHUS BUPTYILHOU Cpesio, BuIeonHTepderic u ap.);

- 00BEKTHO-OPUEHTUPOBAHHON METOAOJIOTUEH TPOSKTUPOBAHUS U Pa3pabOTKH MPOrPaMMHOIO KOJIa st

BCEro CIeKTpa 3ajiau coznanus cucreM VR/AR.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl tuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Jlexkiimu | CemuHapsl JIaGopart. paboThI Camocr.
P pat-p pabora
1 Beenenue. OCHOBHBIE KOHLENITHI 4 4 6
2 Apxurexrypa GPU 4 4 7
3 Bsaumoneticteue ¢ CPU 4 4 7
4 Kommynukanus saytpu GPU 4 4 7
5 Hcnp3oBanne cTaHIapTHBIX OMOIHOTEK 4 4 7
CUDA
6 OTtagka u npodumpoBanye 4 4 7
CUDA-mporpamMm
7 Kommynukanus mexxay GPU (NCCL) 6 6 7
Nroro yacos 30 30 48
[loaroroska k sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 108 yvac., 3 3au.en.

4.2. CopaepxaHue AUCHUILTAHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 4 (Becennuit)
1. Beenenne. OCHOBHBIE KOHIIETITHI

OcHoBHBIC KOHLIENTMH napauieabHbix Beranciennid. CpaBaenue CPU u GPU: npunnumer paboTsl,
KIIIOUEBbIC OTIIMYUS, 00IaCTH IPUMEHEHUSI.




2. Apxurextypa GPU

Uexapxwus seruncnureneit. Uexapaxus mamstu GPU.

3. B3aumopeiicreue ¢ CPU

Konmposanue nanueix mexay CPU n GPU. 3amyck BeraucneHuil 1 MEXaHU3Mbl CHHXPOHHU3AIUH.
4. Kommynukauus BHyTpu GPU

MexaHn3Mbl CHHXPOHHU3AIMK MOTOKOB. Shared memory u Ipyrue acreKTbhl BHYTPUIIPOLIECCOPHOTO
B3aUMOJICHCTBUSI.

5. Ucnnp3oBanue crangaptHeix 6ubmorek CUDA
OcHoOBHBIE OMOIMOTEKH U UX BO3MOKHOCTH. OIITUMHA3AIMs BEIYUCIIEHHI ¢ IIOMOIIBI0 OHOIHOTEK.
6. Otnanka u npodunuposanue CUDA-mporpamm

WNHCcTpyMEHTHI PO UINPOBAHUS U aHAJIM3a TTPOU3BOAUTEILHOCTH. MeETONBI BBISBICHUS Y3KUX MECT
¥ OIITUMU3ALMS KOJa.

7. Kommynukanus mexay GPU (NCCL)

Bzaumoneiicteue Heckonbkux GPU. Hcnonb3oBanne NCCL ans sadpdexTuBHOrO 0OMeHa JTaHHBIMU
MEXIY YCTPOUCTBAMHU.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HE00XOXMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

CrangapTHas ayquTOpHs
6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa

1. IMapannensueie Beruncienus: Ha GPU. Apxurtektypa u nporpamMMHuast moaeias CUDA, DnekrpoHHas
Bepcus neuarHoi myonukaiuu / A. B. Bopeckos, A. A. Xapnamos, H. JI. Mapkosckuid, /1. H.
MukymnH. — Mocksa, MI'Y umenu M. B. JlomonocoBa, 2015

JomnonHutenbpHas auTeparypa

1. OcuoBsl pabotsl ¢ TexHoiorued CUDA, DnexTpoHHas Bepcus nevarHoi myonukanun / A. B.
Bopeckos, A. A. Xapnamo. — Mocksa, JIMK Ilpecc, 2010

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

https://docs.nvidia.com/cuda/cuda-c-programming-guide/index.html
https://horace.io/brrr_intro.html
https://www.amazon.com/Programming-Massively-Parallel-Processors-Hands/dp/0323912311

https://docs.nvidia.com/cuda/cuda-runtime-api/index.html



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00pPAa30BaTEeJIbHOI0
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

MYHLTHMCﬂHﬁHBIC TCXHOJIOT'MU MOXXHO UCIIOJB30BATh HA JICKOUAX U NPAKTUICCKUX 3aHATUAX, B TOM
YHCJIC Ha NPE3CHTAllMAX.

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

YCIEIHOe 0CBOCHUE Kypca TpeOyeT HAPsHKEHHON CaMOCTOSTENBHOM paboThl cTylneHTa. B nporpamme
Kypca IpUBEACHO MUHUMAIILHO HE00X0IUMOE BpeMsl Il padOoThI CTy/IeHTa HaJ TEMOM.
CamocrosiTenbHas padoTa BKIIIOUAET B ce0s:

- mpopaboTKy y4deOHOro marepuana (0 KOHCIIEKTaM JIEKIMH, Y4eOHOW W Hay4dHOH JuTeparype),
MIOATOTOBKY OTBETOB HAa BONPOCHI, MPENIHA3HAYEHHBIX [UISI CAMOCTOATEIBHOIO  W3yYEHHH,
JI0Ka3aTeJIbCTBO OTIEJbHBIX YTBEPKIECHUM, CBOMCTB;

- IOATOTOBKY K IPAKTHMYECKUM 3aHSTUSAM, BBIIOJIHEHUE HECKOJIbKUX MHIMBUAYAJIBHBIX JOMAIIHUX
3aIaHMH.

[IpomesxyTOuHBINl KOHTPOJIb 3HAHUN IPOBOAMTCA B BHJE NMMCbMEHHBIX OIPOCOB 1o Teopuu. Kpome
9TOTO0 B XOJE€ OCBOEHHSA Kypca CTYAEHT JOJDKEH BBINOIHUTH IPOEKT, COJIEpIKallUil HECKOIBKO
B3aMMOCBSI3aHHBIX 33JIaHUM C UX MTOCIEAYIOIIEH 3alUTON.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJICHUIO: IIporpammuas nHXEHEpHs

npopuJib NOArOTOBKHU: Pa3zpabotka nmporpaMmMHO-HH()OPMAIIMOHHBIX CHCTEM
BbICIIIas HIKOJIa HpOFpaMMHOfI HWHXXCHCPUU
BbICIIIas HIKOJIa HpOFpaMMHOfI HWHXXCHCPUU

Kypc: 2

KBaJIH(UKALUS: OakanaBp
Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 4 (BeceHnui) - JlnddepeHunpoBaHHbIi 3a4eT

Pa3paborunk: A.A. Xwmypos, kaaa. ¢u3.-Mar. HayK, JOICHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-2 CriocoGen onpenensite Kpyr 3a/1a4d B
paMKax OCTaBJICHHOM LENH U BBIOMPATh

ONTHUMAJIbHBIE CIIOCOOBI UX peueHusA, nCXoas u3

JNEHCTBYIOLIMX NTPABOBBIX HOPM, HMEIOIINXCS
PECYPCOB ¥ OTpaHUYEHUI

YK-2.1 ®opmynupyeT COBOKYNMHOCTh B3aHMMOCBI3aHHBIX
3aJad B paMKax  IIOCTaBJIEHHOW  wenu  paboTsl,
o0ecIeunBaroIINX ee JOCTHIKEHUE. Omnpenensier
OXHJIa€MbI€ Pe3yJIbTaThl PELICHUS IOCTABICHHBIX 3a]a4y

OIIK-2 CriocobeH moHUMAaTh MPUHITUITBL OIIK-2.1 CnocobeH wWCHoONIBL30BaTh WHPOPMALMOHHEIC

paboTBI COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJIOTUM W TPOrpaMMHBIC CPEICTBAa, B TOM YHUCIIE

TEXHOJIOTH U IPOrPaMMHBIX CPEACTB, B TOM OTEYECTBEHHOTO TIPOM3BOJCTBA, NPU pPELICHUH 3ajad

YHCIIe OTEYECTBEHHOTO IIPOU3BOJICTBA, U npodecCHOHAIBHON IS TeTbHOCTH

UCTIONIB30BaTh X MPH PELICHNH 3a1a4

npodecCHOHAIBHON IS TeTbHOCTH

OITK-4 CriocoGen yHacTsoBath B paspaGoTke OIIK-4.1 V3HaeT OCHOBHBIE  MpaBwia  odopMieHHUs
TEXHHUYECKOM JOKyMEHTAllMM Ha pa3IMYHBIX CTaAUsAX

CTaHAAPTOB, HOPM U MPABUJI, & TAKKE
TEXHUYECKON JOKYMEHTALUHU, CBA3aHHOM C
po¢eCCUOHANTBHON e TENbHOCTHIO

KU3HEHHOTO [UKJIa HH()OPMAIIMOHHON CHCTEMBI

OIIK-4.2 Brnazeet Ha MPaKTHKE METOIOJIOTUEH COCTABICHUS
HAYYHO-TEXHUYECKHX OTYETOB (IIPOCKTORB)

OIIK-8 CriocoOeH oCcylIecTBISTh MTOKCK,
XpaHeHue, 00paboOTKy M aHaUu3 UHPOPMaLIUU
U3 Pa3IMYHbIX HCTOYHUKOB U 0a3 JaHHBIX,
MPEICTaBIATH €e B TpedyeMoM (opmare ¢
UCTIONIb30BaHNEM MH()OPMAILIMOHHBIX,
KOMITBIOTEPHBIX U CETEBBIX TEXHOJIOTHIH

OIIK-8.3 VYmeer ONTUMHU3HPOBATH W  TPOBOIUTH
pehakTOpUHr  CYLIECTBYIOIIETO KoJa MAJsl  YAyYIIEHUs
MPOU3BOAUTEIBHOCTH M MOAJCPKKH

[IK-5 CnocoGeH mpoeKTUpOBarh,
pa3pabarbIBaTh, BHEAPSTH, COIPOBOXIATH U
CHHMMATh C JKCIUTyaTallui HH)OPMAIIMOHHEIE
CHCTEMBI

[IK-5.1 Ymeer ommchBaTh apXUTEKTYpy, YCTPOWCTBO U
($YHKUIMOHMPOBaHUE HH()OPMAITHOHHBIX CUCTEM

I[IK-5.2 VYmeer omnpeaensTs ONTUMAIbBHBIE METOAbl U
WHCTPYMEHTBHl  Pa3pabOTKH, BHEAPEHUS H  ajalTaluu
MPUKIIATHOTO POTrPaMMHOTO obOecreueHust
WH(POPMAIIMOHHBIX CUCTEM

[TK-5.3 Ymeer pa3pabarsiBaTh IPOTOTUTT HHPOPMAITMOHHBIX
CHCTEM B COOTBETCTBHHU C TPEOOBAaHUSIMU U TPOBOJHTH €TO

TECTUPOBaHUE U1 IIPOBEPKU KOPPEKTHOCTHU
ApPXUTEKTYPHBIX PEIICHUI
[IK-5.4 Hmeer mnpakTU4YeCKH  ONBIT  pa3paboTKH,

BHEIPEHUS] W aJalTaldd MPUKIATHOTO MPOrPaMMHOTO
obecrieueHnsi WHMOOPMAMOHHBIX CHCTEM B Pa3IUYHBIX
MPOTPaMMHBIX Cpeaax

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pesynbrare wu3yueHMs AUCHMIUIMHBI «Bbrumcnennss Ha rpaduueckux mporeccopax MpH HOMOIIN

C++/CUDA» oOyuaromuiicst JOIKeH:

3HAThb:

- IPEeJICTaBIIEHUE O CTPOCHUH, DYHKIIMOHUPOBAHUH 3PUTEIBHOTO aHAIN3ATOPA;
- IPE/ICTaBICHNE O MICUXO(U3NOTOTHIECKUX U MH(OPMAITMOHHBIX MOJEJISAX OMHOKYJISIPHOTO 3pCHHUS;
- IPUHLUIIBI (YHKIMOHUPOBAHUS BUIEOUHTEp(delica npuMeHnTeNnbHO K cuctemam VR/AR.

yMeThb:
- TPUHIHMIBI

(YHKUMOHMPOBAaHUS M  METOJOJOTHIO pa3pabOTKH  paclpeeseHHBIX

CHUCTEM

MPUMEHUTENHLHO K 3a7a4aM co3ianus cucteM VR/AR;
- CTPOEHHUE U NPUHIUIBI (YHKIHOHUPOBAHUS CYLIECTBYIOIIMX U MEPCIEKTUBHBIX rpaduueckux API.

BJIaJd€Th:




- meronoioruei paspadorku [IMO Bcex 3BenbeB cucteM VR/AR (Bkimtouast rpadudeckoe sjipo,
MOJCUCTEMBI yIIPaBIICHHUS BUPTYAIbHOU Cpenoi, BuieonHTepderic u ap.);

- 00bEKTHO-OPUEHTUPOBAHHON METOOJIOTHEHN TPOSKTUPOBAHUS U Pa3pabOTKU MPOrpaMMHOTO KoJa JUist
BCETO CIIEeKTpa 3aja4 co3nanus cucteM VR/AR.

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

B dyem pazHuma wMexay UW3MEHSEeMBIMH M Hen3MeHseMbiMH oObekTamu B Python? Kakosbl
MPEUMYIIECTBA HCIIONIB30BAHUS W3MEHSEMBIX WIA HEW3MEHSeMBIX THUIOB? UTO Takoe «BBHI3OB 10
Ha3HAYEHUIO» ?

2. Yro Takoe 3akpbiTie B Python? Korja Mbl cMOXeM 3TO HCTIONL30BaTh?

3. Uro Takoe aexoparop B Python? Kak peanuzoBarh coOcTBeHHBIN jaekopartop? (Jlekoparop c
napaMeTpamMu)

4. Yro Takoe aucneTuep KoHTekcTa B Python? ucnonszoBanue

5. I'eneparopsl u uTepaTopsl B muToHe? Peanu3anus, uConbp30BaHUE
6. HacnenoBaHue Kj1acCoB, mro, MUKCHUHBI

7. GIL

8. MHorompouneccopHoCTh 1 MHOTOIIOTOYHOCTD, B YEM pa3HHLA

9. Kak MBI MOXeM czenaTh 4acTHbIE aTpuOyThI B Kiacce?

10. UnTepdetic xmacca amns co3AaHUs XEMHUPYEMBIX 00BEKTOB.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB M TeM JJISI IPOBeAEeHHUA NIPOMEKYTOYHOM aTTecTalluu
o0yvyarommxcst

1. JlokasxuTe, 4TO €CJIM m, N - JBa B3aUMHO IIPOCTBIX LEJIBIX YUCIIA PA3HOW YETHOCTH, TO yucia m2 -
n2 1 2mn TakXe B3aUMHO MPOCTBHI.

2. HanmmuTe n pokaxure oOuiyro (GopMmyny Ui KOJIMYECTBA Pa3IUYHBIX IMPEACTABICHUNA TaHHOTO
LEJIOT0 YKcia n B BUAE CyMMBbI ABYX kBaaparoB. (IIpencraBurenn, KOTOpble HE MOIYYEHBI OPYr OT
Apyra myTeM U3MEHEHHs 3HAKOB M HOPSIKa CJIOB, CYNTAIOTCS Pa3HBIMHL. )

3. Ha ocHoBe monmy4yeHHOH (OpMYJbl BBIBEIUTE HUKHIOIO TPAHUIY MAKCUMAaJIbHOTO YHCJIA PaBHBIX
paccTossHUM MEXIy 3aJlaHHBIMU N TOYKaMU Ha IUIOCKOCTH, MCIIOJIb3Yysl NPaBUWIBHYIO IPSIMOYTOJIbHYIO
pELIETKY.

4. TlocTpoiiTe MpaBWIBHBIN MATHYTOJBHUK C IIOMOIIBIO IUPKYJIS U IMHEHKH.

5. IlocTpoiiTe NpaBUIBHBIN 15-yroNbHUK, HCIIONB3YS UPKYJIb U JIMHEHKY.

6. Bam naetcst oqun cermeHT. TpeOyeTcsi MOCTPOUTH € MOMOIIBIO LUPKYJIS M JIMHEHKH OTPE30K JJIMHBI
X, YAOBJIETBOPSIOLINN yPaBHEHUIO

7. OCHOBBIBasCh Ha IPEAbIAYILEM 3aJaHUM, JOKKUTE, YTO IPABUIbHBIA CEMUYTOIBHUK HEIb3s
[TOCTPOUTH C TIOMOIIBIO IUPKYJIS U JINHEHUKH.

8. Jloka)XuTe, 4TO TPUCEKIUS yIIIa HEBO3MOXKHA.

9. Omumure Bce BO3MOXKHBIE KOMOMHAIIMM KOJMYECTBA YEPHBIX M O€NbIX IIApoB B YpHE IS
rOJIOCOBaHUS, YTOOBI MPH CIy4YailHOM BBUJIOBE IBYX IIApPOB B BHIOOpKE 0Oe3 BO3Bpara, BEPOSTHOCTD
BBIJIOBA JIBYX O€JBIX IIApOB cocTaBisia TouHO 0,5.

10. PaccMOTpuM COOTHOLIEHHE CTOPOH a, b, ¢ TPEyrojabHHUKA, B KOTOPOM TPEYTOJILHUK C BEPIIMHAMH B
OCHOBaHMM OuccekTpuc paBHOOenpeHHbIH. [Ipeamonaras, 9To CTOPOHBI, CXOAAIIMECS HAa CTOPOHE C
OO0JIBLIOTO TPEYTOJIbHUKA, PABHBI, CBEJEM 3TO COOTHOILLIEHHE K CIEAYIOLIEMY

11. Jlanee MBI paccMaTpuBaeM Ky0, OTpeieNsieMblii IEpPBBIM U3 TPEX YpaBHEHUH (0TKa3 OT TpeOOBaHMUS,
9TOOBI a, b, ¢ OBIIM CTOPOHAMH TpeyroiabHHUKa). [lokaxuTe, 4TO NOTYUECHHBIH KyO HEpa3IoKuM, TO €CTh
OIIPEAETISIIONINI €r0 MHOTOUWICH HE YUUTHIBACTCSL.

12. B nomonHeHHe K 3TOMY, [TOKaKUTE, YTO HAll KyO HeocoOeH, TO €CTh HET HU OJHOM TOYKU Ha €ro
MPOEKTUBU3AIMHY, B KOTOPOH Ka)/10€ HalpaBlIeHUE KacaJoch Obl (MJIM TOTO YK€ CaMOro, B KOTOPOM BCe
TPH NIEPBBIE YACTHBIE MPOU3BOAHBIE MHOTOUJICHA, OMPECIISIOLIETO €r0, BEIPOKAAIOT ).

[Tpumeps! 3K3aMeHAIMOHHBIX OUIIECTOB
Buiet Nel

1. Hanumure n nokaxure oburyro Gopmyiny Al KOJIMYECTBA PA3IMYHBIX MPEACTABICHUH JaHHOTO
LIEJIOT0 YKCila N B BUJIE CYMMBI IByX KBaJpaToB.

2. JlokaxkuTe, 4TO TPUCEKIHS yIila HEBO3MOXKHA.



Buner Ne2

1. PaccMOTpUM COOTHOIIEHHE CTOPOH a, b, C TPEYroJbHUKA, B KOTOPOM TPEYTOJILHUK C BEPIIMHAMH B
OCHOBaHHMH OMCCEKTPHC PaBHOOCAPEHHBIN.

2. OnumuTe BCe BUIBI KOMOMHAIMI YMCET YSPHBIX U OCJBIX IIapOB B ypHE JUIS TOJIOCOBAHUS, YTOObI,
€CIIM J[Ba IIapa CIy4ailHO BBLJIOBJICHBI B BEIOOPKE U HE BEPHYJIHCH, BEPOSITHOCTH BBUIOBA JIBYX OCJIBIX
mapoB Obi1a To4HO 0,5.

Kpurepun onennBanus

Onenka «ommnuHO (10)» BBICTaBISIETCS CTYJCHTY, MPOSBUBIIEMY BCECTOPOHHEE, CHCTEMATHYECKOE U
DIyOOKOe 3HaHWE MaTepualia 00pa30BaTelIbHON MPOrpPaMMBI, CAMOCTOSTENBHO BBIIIOJIHMUBIIEMY BCE
3a7laHus], MPEAYCMOTPEHHBIE NPOrpaMMON, IIyOOKO H3yYMBIIEMY OCHOBHYIO U JIOTIOJHHUTENIBHYIO
JUTEPaTypy, PEKOMEHIOBAHHYIO MIPOrpaMMOM. , aKTHUBHO padoTaeT B Kjacce M MOHHMAET OCHOBHBIC
Hay4HbIe KOHIICTIIIMH 110 U3y4yaeMOW ANCIMIUIMHE, TPOSBUII TBOPUECKUI MOAXO U HAYUHBIH MOIXOA B
MOHMMAaHUM W NPEACTABICHUM Marepuaja oOpa30BaTEJbHOM MPOrpaMMbl, OTBET Ha KOTOPBIA
XapaKTepu3yeTcs UCIOIb30BaHUEM OOTaThIX M a/IeKBAaTHBIX TEPMHHOB, a TAK)Ke MOCIIEI0BATEIbHBIM H
JIOTUYHBIM M3JIOKEHUE MaTepuana;

Ouenka «omM4HO (9)» BBICTABISAETCA CTYACHTY, KOTOPBIH IPOIEMOHCTPHPOBAI BCECTOPOHHEE
cUCTeMaTh4yecKoe 3HaHUe Marepuana oOpa3oBaTebHOW MPOrpaMMbl, CAMOCTOSATEIILHO BBITIOJIHHUI BCE
3a7ia4yd, MPEAyCMOTPEHHBIE IPOrpaMMOi, IITyOOKO YCBOMJ OCHOBHYIO JIUTEPAaTypy M 3HAKOM C
PEKOMEHTyeMOH JOMOIHUTEIBHON JIUTEPaTypoil. IO mporpaMme, akTUBHO mpopadoTan Ha 3aHATHUSX,
[OKa3aJl CUCTEMHOCTb 3HAHUM MO JUCLUIUIMHE, AOCTAaTOYHYIO JUIsl JajdbHEHIIEro U3y4eHUs, a TaKxke
YMEHHE CaMOCTOSITENIBHO PACIIUPATH €€, OTBET KOTOPOW OTIMYAETCS TOYHOCTBIO HCIOJIB3YEMBIX
TEPMUHOB, a U3JIOKEHNE MaTepyuajla B HEM I0CIIeI0BATEIIBHOE U JIOTUYHOE;

Onenka «omIM4YHO (8)» BBICTABISIETCA CTYIEHTY, KOTOPBIM MPOSBWI IOJHOE 3HAHWE Marepuasa
00pa3oBaTeIbHOM MPOTrpaMMbl, HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEH B CBOEM OTBETE,
CaMOCTOATENIBHO BBIMOJIHWI BCE 3aJaHMsl, NPEAyCMOTPEHHBIC MPOrPaMMON, H3y4WI OCHOBHYIO
JUTEpaTypy, PEKOMEHIOBAHHYIO Y4eOHOH mIporpamMmoi. Imporpamma, akTHBHO Npopa0OTaHHAas Ha
3aHATHUSX, IOKa3ajda CHCTEMHOCTh €ro 3HAaHUH 1O MUCHMIUIMHE, JOCTATOYHBIX Ui JajlbHEHIIEro
U3Y4EHUs, a TAKXKe CHOCOOHOCTh CAMOCTOSITETIbHO UX yCHUIINBATh;

Onenka «xopomo (7)» BBICTABIAETCS CTYIOCHTY, KOTOPBI MPOSBUJI JOCTAaTOYHO IIOJHOE 3HAHUE
Marepuasiia o0pa3oBaTeNbHON MPOTrpaMMbl, HE JAOIYCKAaeT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE,
CaMOCTOSITENBHO BBIMOJHUI BCE 3aJaHHA, NPEAYCMOTPEHHBIE MPOTrPaMMON, H3YYWJI OCHOBHYIO
PEKOMEH/IOBaHHYIO JIUTEpaTypy IO MpOrpaMMe, aKTUBHO padoTall Ha 3aHITUSX, IPOSBUI CUCTEMHOCTh
CBOMX 3HAHUHM MO JUCHMIUIMHE, AOCTATOYHBIX AJISl JAJIbHEHIIEro M3y4YeHHs, a TaKKe CIHOCOOHOCTD
CaMOCTOATENBHO UX YCUIINBATb;

Ouenka «xopomo (6)» BBICTABIAETCS CTYICHTY, KOTOPBIM MHpPOSBMI JOCTAaTOYHO IOJHOE 3HAHUE
Marepuaia 00pa3oBaTeNIbHOMN IPOrpaMMbl, HE JOMYCKAET CYIIECTBEHHBIX HETOYHOCTEH B CBOEM OTBETE,
CaMOCTOATEJIBHO BBIIIOJIHMUII OCHOBHBIE 33/1a4M, IIPEAYCMOTPEHHBIE IPOrpaMMOI, U3y4us OCHOBHYIO
JIUTEPATYPY. PEKOMEHIOBAH MPOrpaMMOil, MOKa3aJl CUCTEMAaTHYHOCTh CBOWX 3HAHUHM MO JUCIUIUIMHE,
JOCTaTOYHYIO [UIsl JaJIbHEHIIEro U3y4eHus;

Ouenka «xopomo (5)» maercs CTyAEHTY, NPOJACMOHCTPUPOBABIIEMY 3HAaHHE Marepualia OCHOBHOM
oOpa3oBarenbHONH TporpaMMbl B 00beMe, HEOOXOAMMOM JUIsl JajibHelniero oOyueHust u Oymyiiei
paboThl 1O Tpodeccruu, KOTOPBIi, He MPOSBIAS JOCTATOYHON aKTUBHOCTH Ha ypOKaX, TEM HE MEHee
CaMOCTOSITEJIFHO BBITIOJHSI OBJAJEN OCHOBHBIMH 3aJladaMH, HPETyCMOTPEHHBIMU IIPOrPaMMOIA,
OCBOHMJI OCHOBHYIO JIUTEPaTypy, PEKOMEHIOBAaHHYIO IPOTPaMMOM, JOIYCTWJI OIHMOKM B UX
BBINIOJIHEHUM M OTBETE BO BPEMsI TECTHPOBAHUS, HO MMEET HEOOXOIMMBIC 3HAHMS Uil UCIIPABICHUS
3THUX OMHMOOK CaMOCTOSTEIIBHO;

OmueHka «yZOBIETBOPUTEILHO (4)» HaeTCsl CTyAEHTY, OOHApyXXHMBIIEMYy 3HaHHWE Marepualia OCHOBHOM
o0pa3oBareIbHONM HporpaMMbl B 00beMe, HEOOXOAMMOM JUIsl AajbHeWmiero oOyudeHuss u Oymymiei
paboThl 1O mpodeccuu, KOTOPbIil, He MPOSBIAS JOCTaTOYHOM aKTUBHOCTH HA ypOKaxX, TEM HE MEHee
CaMOCTOSITENBHO BBINOJHSAJ BBIMOJIHHWI OCHOBHBIE 33]1a4H, MPEIyCMOTPEHHBIE MPOrPaMMOM, MU3y4dni
OCHOBHYIO JIUTEPATypy, HO IOMYCTHJI OUIMOKH B UX BBINOJHEHUH U B CBOEM OTBETE BO BPEMsI TECTa, HO
HUMeeT HeoOXOAUMBIE 3HAHUS JUIsl ICIIPABJICHUS ATHX OMIMOOK MO/ PyKOBOACTBOM IPEIIOJaBaTes;

OneHka «ymoBIETBOPUTEIBHO (3)» BBICTABISICTCS] 00yYalOIIEeMyCs, IIPOsIBUBLIEMY 3HaHUE Marepuaia
OCHOBHOW 00pa30BaTelbHON MPOrpaMMbl B 00beMe, HEOOXOAMMOM Uil JalbHEWniero oOy4eHus u
Oyaymieit paboTel 1O mpodecchu, He MPOSBUBILETO AKTHBHOCTH Ha 3aHITHUSX, CaMOCTOSITEIBHO
BBIITOJTHUBIIETO OCHOBHBIC 3aJlaHHsA, IPEAYCMOTPEHHBIC 3aKOHOAATENBCTBOM. MpOrpamMma, HO
JOIyCKaromasi OMMOKM B HUX BBINOJHEHMM W B OTBETE IPH TECTHPOBAHUM, HO OOJIamaroras
HEOOXOAMMBIMU 3HAaHHMSAMHU IS YCTPAaHEHHS IMOA PYKOBOJACTBOM IIpErojaBaTeisi HamoOolee
CYIIECTBEHHBIX OIIHOOK;



OneHka «HEYIOBIECTBOPUTEIHHO (2)» BBICTABISAETCS CTYACHTY, KOTOPBIH MMOKa3an mpoOeibl B 3HAHUAX
WJIH HEJOCTATOK 3HAHWH 10 3HAYUTENLHON YacTH Mareprajia OCHOBHOM 00pa3oBaTebHOM MPOrpaMMBl,
HE BBIIOJHWAJI CaMOCTOATENBHO OCHOBHBIE 3aJaHusi, TpeOyemble MpOrpaMMON, JOITYCTHI
NPUHIMINAIbHBIE OMIMOKM B BBINOJHEHHE IPEIYCMOTPEHHBIX NPOrpaMMON 3aja4, HE HMMEIOIIETo

BO3MOXXHOCTH  TPOJOJDKUTH yuedy WM HavyaTh MNpo(ecCHOHAIBHYI JeATeIhbHOCTh  0e3
JIOTIOJIHUTEJILHOM MOATOTOBKHU IO JAHHOM JUCIIUIIINHE;

OreHKa «HEYIOBIETBOPUTENHHO (1)» CTaBUTCS CTYIEHTY MPH OTCYTCTBUM OTBeTa (OTKa3 OT OTBETA)
WM KOTJa MPeJICTaBICHHBIA OTBET HE COOTBETCTBYET CYTH BOIIPOCOB, COACPKAIIUXCS B 3a1aHUH.

5. MeTonuueckne MaTepuaIbl, ONpeIesoNIne MPoueIypPbl OIleHNBAHUS 3HAHUI, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

Bo Bpems nuddQepeHIMpOoBaHHOIO 3aueTa CTYAEHTY pa3pelaeTcs MCHOoNb30BaTh IMPOrPaMMy
JMCIUTLTHHBL.



