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1. Mecto pucyuninHsbl B cTpyktype OITIOII

MucuynnvHa 51.B.12.12 TeH30pHbIe KOMITUIATOPEI OTHOCUTCS K UacTH, POPMUPYEMOW yuaCTHHKaMuU
oOpa3oBaTe/TbHBIX OTHOIIEHUH 0Opa30BaTe/TbHOM MTPOTrPaMMBbI.

2. IInanupyembie pe3y/ibTaThl O0yYeHHsI MO JAUCIUIUIMHE, COOTHECEHHbI€ C TUIAHUPYEMBIMH
pe3y/ibTaTaMi OCBOeHUsI 00pa3oBaTe/bHON MpPorpaMmbl (KOMIETeHHMAMH M HWH/UKATOPaMH
AOCTYDKeHHsI KOMITeTeHI[Ui)

dopmMupyemMbie IlnaHupyeMbie pe3yabTaThl 00yUeHHs M0 AUCHUILUIMHe | HanMeHOBaHHe OLeHOYHOTO CPe/ICTBA

KOMIIeTeHI\MH (Mofgyn0), B  COOTBETCTBMM C€  HHAUKATOPOM

(xof, comep)kaHue | JOCTH)KeHHS KOMIIeTeHIIMH

KOMTIETEHIIVN) Nupukarop poctwkeHusi | PesyabTarsl 00yueHust Jns Tekymiero | /ins

KOMIIeTeHI{M U N0 AMCLHMILIMHE KOHTPOJIs MPOMEe)XyTOUHOMH
(xog, coZlep>KaHue ycrieBaeMoCTH arrecTanum
VHAWKATOpa)
IIK-3: CnocobeH TIK-3.1: 3naem memoobl IIK-3.1: Tecm
co30aeamo u aHanu3a u uccae008aHus 3Hamb mMemoohbl 3quém:
uccnedosams HoBble | yamemamuueckux modeneli 6 | KoyenmyanHozo, K
OHMPObHbIE
mamemamuyeckKue o
obaacmu ¢pyHdameHmanbHoil | pyHKYUOHAABLHORO U
Mooenu 8 80npocobl
UHd)OpMGmUKU u /102u4eckKo20 npoeKmupoedaHus,
ecmecmeeHHbIX
HayKax, LlHd)OpMaullOHHle OCHOBHble 5manbl pa3pa6omKu
NPOMbILLIEHHOCTMU mexHono2uil KoMnuaamopa
u 6usnece, c yuemom | IIK-3.2: Ymeem onpedensimb
803ModiCHOCMell KAouesble ceolicmea u
IK-3.2:
COBPEMEHHDIX 02paHuyeHust cucmembl Biadems Ha8bIK
UH(POPMAYUOHHbIX /1a0emb HasbIkamu
mexHoozuil u paspabomku npoekma cucmembl,
npo2pammuposaus u aseopummamu paﬁombl npu
paszpabomke KomMnuasimopa
KOMnblomepHoli
mexHuKu
3. CTpyKTypa U cojep)KaHHe AUCIUILIUHbI
3.1 TpyaoeMKOCTb AUCLUII/IUHBI
oyHas
O01ias Tpy/j0eMKOCTBb, 3.e. 3
Yacos no yue0HOMY IJIaHY 108
B TOM UHCJIe
ay/MTOPHBIE 3aHATHA (KOHTAKTHast padoTa):
- 3aHATHSA JIeKIUOHHOI0 THUNA 16
- 3aHATUS CEMHHAPCKOr0 TUMA (MPaKTHYeCcKue 3aHATHs / TabopaTopHbIe PadoThi) 16
- KCP 1
caMocTosTe/IbHaA padora 75
ITpomexyTouHas arrecTanysa 0
3auéT




3.2. CozepkaHWe NUCIUIIIMHbI

(cmpykmypupogaHHoe no memam (pazdenam) C yKa3aHueM OMEeO0eHHO20 HA HUX Koauuecmed

akademMuyecKux uacoe u 8uobl yuebHbIx 3aHamull)

HanmeHoBaHuUe pa3/iesnoB U TeM AUCLIUILIAHEI Bcero B TOM YHUCTIe
Yacel
( ) KonrakrHas pa6ota (paboTa Bo
B3aUMO/IeliCTBUH C IIperofiaBaTesieM),
Yachbl U3 HUX
3aHATHS CamocrosTe/npHas
CEeMHHApPCKOro paGora
3aHATUA THUIa o6yuarowyerocs,
JIEKLIMOHHOTO | (TpakTHueckue | Bcero qacel
TUMa 3aHsATHsA/1abopa
TODHbIe
PaboThI), Uackl

¢ ¢ b b b

0 0 0 0 s}
Tema 1. BBesjeHe B TeH30PHbIE KOMIIU/ISITOPbI 13 2 2 4 9
Tema 2. MaTemaTHuecKrie OCHOBBI TEH30PHbBIX BbIYAC/IEHUM 14 2 2 4 10
Tema 3. [IpomexxyTouHoe npezicTaBsieHue (IR) B TeH30pHBIX KOMITU/IATOPaX 13 2 2 4 9
Tema 4. OnTuMu3aLUs TeH30PHbIX BbIYMC/IEHUN 14 2 2 4 10
Tema 5. PacripesiesieHre BEIUMCIEHUN 13 2 2 4 9
Tema 6. ['eHepanyisi Kozia /151 [je/IeBbIX YCTPOMCTB 14 2 2 4 10
Tema 7. CucreMsl aBTOMaTH4eCKoH AuddepeHIMPOBKY U UX CBS3b C 13 9 ) 4 9
KOMITU/IATOPaMU
Tema 8. [lepcrieKTHBbI pa3BUTHsI TEH30PHBIX KOMIIU/ISITOPOB 13 2 2 4 9
ATrecranust 0
KCP 1 1
Wtoro 108 16 16 33 75

Cojep)kaHue pa3/ie/ioB M TeM AUCIUILUIUHBI

1. BeeieHre B TeH30pHbIE KOMITUISTOPHI

* [ToHsATHE TEH30PHOTO KOMITU/IATOPA U €ro POJib B MAIlIMHHOM 00YYeHHUH.
» OTMume OT K/1acCUYeCKUX KOMITUISITOPOB.

» CoBpemenHbie ¢dpeiimBopku: TensorFlow XL A, PyTorch Glow, TVM.

2. MaTeMaTn4ecKrie OCHOBBI TEH30PHBIX BBIUYMCIEHUN

* OnipefiesieHre TEH30POB, OTepaLyy HaJ, HUMU.

» ['padb1 BeIUMC/IEHUI U UX TIPeZICTaBJIeHUe.

* ABGcTpakuu# A71si paboThI C MHOTOMEPHBIMH MacCHBaMH.

3. [IpomexxyTouHoe npefctaBieHue (IR) B TeH30pHBIX KOMITUISATOPax

» ®opmel [R: BEICOKOYPOBHEBOE, CpeJiHee, HU3KOYPOBHEBOE Tpe/iCTaBJ/IeHNUS.
* MLIR kak rpuMep MHOTOypoBHeBoro IR.

* [Ipeobpa3oBanus rpadoB ¥ ONITUMU3ALUSA TTPE/ICTABIEHUS.

4. OnTUMH3aLMs TeH30PHBIX BIUMC/IEHUI

* YripollleHre BbIpa)KeHUH, C/IUsIHYe oTlepaliuii, lepeCcTaHOBKA M3MepeHHUH.
ABTOMaTHUeCKOe pacrapasiie/MBaHie U BeKTOpU3aLusl.

» OnTumu3alius 1o 1eneBble ycrpoiictBa: GPU, TPU, FPGA.

5. PacripesienieHrie BEIUMC/IEHUI

* Pa3jieneHre BBIUMC/IEHUI MeXY YCTPOHCTBaMU.

*» OnTumMM3alus KOMMYHUKALMNA MeXy Y3/TaMU.




* [lopepkka reTeporeHHbIX apXUTEKTYP.

6. 'eHepauyisi Kofa A/1sl Lje/ieBbIX YCTPOUCTB

* Bribop MHCTPYKUMi MO/ KOHKPETHYH) apXUTEKTYPY.

* Yyer ocobeHHOCTeH aMsITH U PeTHUCTPOB.

* JIT-koMIuIsALMA ¥ e€ posib B TEH30PHBIX BHIUUC/IEHUSIX.

7. CucreMbl aBTOMaTUUeCcKoi fuddepeHLIMPOBKY U UX CBSI3b C KOMITW/ITOpaMU
+ ObpaTHOe pacrpocTpaHeHHe OMIMOOK U ero Mpe/CcTaB/ieHre B KOMITH/ISTOPAX.
» ABTomMaTnueckas auddepennuposka B IR.

* MluTerpanys ¢ GppeiiMBopKamMu rinyboKoro o0yJeHwus.

8. IlepcrieKTUBBI Pa3BUTHS TEH30PHBIX KOMITWIATOPOB

» KoMnuisnys nog, crielivaan3upoBaHHble YCKOPUTEIH.

» O6beauHeHre pa3mMuHbIX DSL B eMHYI0 CUCTEMY.

* Bynymee MLIR v Apyrux OTKPBITBHIX IIPOEKTOB.

4. YueOHO-MeToAMYeCKOe o0ecreyeHHe CaMOCTOSITe/TbHOW PadoThI 00yJarouXCst

CamocrosiTenibHasi paboTa 00yuaroL[UXcsl BK/IIOUaeT B CeDbsi MOATOTOBKY K KOHTPOJILHBIM BOITPOCAM U
3a[laHUsIM JIJIsl TeKyIlero KOHTPOJIsi U TIPOMEXYTOUHOW aTTeCTallud IO WUTOraM OCBOEHMS JUCLIUTITUHBI
NIpUBeJIeHHBIM B I1. 5.

CamocrosTenbHasi paboTa CTy/1eHTOB NPY U3yUeHUH AUCLIUIIMHBI TIPOBOAUTCS C Lie/Tbl0 YTyOsieHust
3HaHUU 110 JUCLIUIIMHE U peJlyCMaTpUBaeT:

- IOBTOPEHMe IpOoijeHHOro yueOGHOro MaTepuasa, UTeHre peKOMeH/J0BaHHOM JITepaTyphl;

- IOJITOTOBKY K NIPaKTUYeCKUM 3aHATUSM;

- BBITIOJTHEHUEe O0IIMX ¥ UHAVBU/YaIbHBIX JOMAIIHUX 3a/laHU;

- paboTy C 3/1eKTPOHHBIMU HCTOUHUKAMUY;

- IOJFOTOBKY K c/laye (hOpMbl IIPOMEKYTOUHOW aTTeCTaliH.

Llesis camocTOsITENILHOM PaboThI - POPMUPOBaHKE HAaBBIKOB HETIPEPHIBHOIO caM00Opa30oBaHusl U
1po¢eCcCHOHaIbHOI0 COBEPIIEHCTBOBAHUSI.

CamocrosiTenbHasi paboTa crioco6cTByeT (POPMHUPOBAHUIO @HATTUTUYECKOTO U TBOPUYECKOTO
MBIIIJIEHHS], COBEPIIEHCTBYET CTIOCOObI OpraHU3aliy UCCIIe/I0BaTeIbCKOM /lesiTeTbHOCTH,
BOCITUTBIBAET LIe/IeyCTPEeM/IEHHOCTh, CUCTEMHOCTD U TTOC/IeI0BaTeIbHOCTh B Pab0Te CTYZEHTOB,
pa3BUBaeT y HUX HaBbIK 3aBepIIaTh HAYaTyIo paboTy.

OCHOBHBIe BH/IbI CAMOCTOSTE/ILHON pabOTHI CTY/I€HTOB:

- paboTa C OCHOBHOM 1 /IOTIOJTHUTE/ILHOM JIUTePATypPOi;

- U3yuYeHHe KaTeropyaabHOIO annapara JAUCLUIIIVHBI;

- CaMOCTOsITe/IbHOEe U3yYeHre TeM [JUCLIMIUIVHBI;

- [IOArOTOBKA K 3a4€TYy;

- pabora B 6ub/MoTEKE;

- U3yuyeHHe CalTOB M0 TeMaM [JUCLIMIUIMHEI B ceTy VIHTepHeT.

PaboTa ¢ OCHOBHOM U /I0MIO/THUTE/ILHOW JTUTepaTypoi

V3yueHrie peKOMeH/JOBaHHOM JTUTEPaTyPhI CJielyeT HAUYMHATD C YUeOHHUKOB U YUeOHBIX 1OCOOUH,
3areM MepexouTh K HayuyHbIM MOHOTrpadusiM U MaTepuasiaM MepruoAndyeckux usganuii. Pabora c
JIMTepaTypo TipelyCMaTPUBAeT KOHCITIEKTUPOBaHHe HauOoJiee akTyasIbHbIX U TI03HABATEeTbHBIX
MaTepHasioB. JTO He TOJIbKO MOOUIM3yeT BHUMaHKe, HO U CrlocoOCTByeT OoJiee riiybokoMy
OCMBICJIEHHIO MaTepuaJia, ero JyylleMy 3allOMUHAaHHIO, a TAK)Ke [103BOJISIeT CTY/leHTaM MPOBOJUTh
CHCTeMaTHU3aLMI0 U CpaBHUTEJIbHbIN aHa/Iu3 U3ydaeMoi nHpopMaruy. Takum o6pasom,



KOHCIIEKTHPOBAHHE — O/IHA U3 OCHOBHBIX (DOPM CAMOCTOSITE/ILHOTO TPYZa, KOTopast TpebyeT oT
CTyJIeHTa aKTUBHO paboTaTh C yueOHOH UTEPATYPOM U HE OrPAHUUHBATLCS KOHCITEKTOM JIEKLUH.
CTyzleHT [JO/DKeH YMeTh CaMOCTOSITe/TbHO TT0/[0KpaTh He0OX0JUMYI0 JIUTepaTypy A/t yueOHOU 1
HayuHOU paboTkl, yMeTh 00paljaThCs C MpeIMeTHBIMU KaTasioraMu U 61bsirorpadueckum
CTIPAaBOYHUKOM OMOJTHOTEKH.

V3yyeHre KaTeropuasbHOTO arapara JUCLAIIIAHbI

V3yyeHre 1 OCMBIC/IEHHe SKOHOMHUUECKHX KaTeropuii TpedyeT npopaboTKy JIeKLHOHHOT'O MaTepuraria,
BBITIOJTHEHUSI TTPaKTUYeCKUX 3ajaHui, U3yUueHHe CJI0Bape, SHIUK/IONe AN, CIIPaBOYHHKOB.
VHauBUlyanbHasi caMOCTOsITe/IbHasl paboTa CTy/jeHTa HallpaB/ieHa Ha OBJafieHre U rPaMOTHOe
TpUMeHeHVe 3KOHOMHUUEeCKOH TePMHUHOJIOTUH B 00/1aCTH KOMITBIOTEPHOTO MO/IeTMPOBaHMUSI.
CaMocTosiTeNlbHOe U3yUYeHHe TeM JUCLUTUIAHBI

Ocoboe MecTo OTBOAUTCSI CaMOCTOSITe/TbHOM MPOPabOTKe CTYAE€HTaMU OT/e/TbHBIX Pa3/ie/ioB U TeEM
W3y4yaeMou AUCLMIUIMHBL. TaKo# moxo ] BeipabaThiBaeT y CTYeHTOB MHUL[UATHBY, CTPEMJIEHHE K
yBe/IMUeHHI0 00beMa 3HaHWH, YMEHUI U HAaBLIKOB, BCECTOPOHHET0 OBJIa/IeHHs CII0Cco0amMu 1
npreMaMu 1pogeCcCroHaTBHON 1eSITeTbHOCTH.

3yueHre BOMPOCOB OTpe/ie/IeHHOM TeMbl HarpaB/ieHO Ha OoJiee r1ybOKOe yCBOeHHe OCHOBHBIX
KaTeropuii 5SKOHOMUYECKOH TeOpUH, TOHUMaHKe SKOHOMUUECKUX TIPOLIECCOB, TPOUCXOASIIUX B
00111eCTBe, COBEPIIIEHCTBOBAHNE HABbIKA aHa/IM3a TeOPEeTUYECKOT0 U SMITMPUUECKOT0 MaTepHara.
IMToAroToOBKa K 3aUéTy

[TpomesKyTouHast aTTeCTalusi CTYIeHTOB 110 JUCLIUIUIMHE MPOXO/UT B BU/IE 3aUéTa. Y CJIOBUEM
YCIELIHOT0 MPOX0XKEHHUs IPOMEXKYTOUHOM aTTeCTaluu sIB/ISIeTCs CUCTeMaTHUecKas paboTa CTy/ieHTa
B TeUeHUe cemMecTpa. B 3ToM ciiyuae MoAroToBKa K 3aUéTy sIB/SI€TCS CUCTeMaTH3aljieli Bcex
TIO/TyUeHHbIX 3HaHWH 10 JAHHOM AUCLIUTUIMHE.

PeKoMeH/1yeTCs BHUMATe/TbHO U3YUUTh MlepeueHb BOMPOCOB K 3aUéTya TaK)Ke UCIO/Ib30BaTh B
niporjecce 00yueHust POrpamMmy, yueOHO-MeTOAUUEeCKUI KOMILIEKC, IPYTHe MEeTOJUUECKUe
MaTepHabl.

JKenare/bHO CTIJIAaHUPOBATh TPOEKPATHBIN MIPOCMOTP MaTepHaJia repef; 3a4éToM. Bo-1epBrix,
BHMMare/IbHOe YTeHHe C OCMBIC/IeHHeM, IT0[UepPKUBaHHEM U COCTaB/IeHHeM KPaTKOTro TlaHa OTBeTa.
Bo-BTOpBIX, MOBTOPHAs! TPOpaboTKa HanboJiee CJIOKHBIX BOMPOCOB. B-TpeThHX, OBICTPBIN MPOCMOTP
MarepHasa WK TIaHOB OTBETOB JIJIsI er0 CUCTeMaTH3aLliK B ITaMsITH.

M3yyeHre CaliTOB 1O TeMaM JUCLIUTUIMHLI B ceTH IHTepHeT

Pecypchl VIHTepHeT sIB/ISIFOTCS OJJHAM U3 a/lbTepPHaTHUBHBIX UCTOYHUKOB OBICTPOT0 TIOMCKa TpebyeMoi
uHdopmarmy. VX UCnoib30BaHUe BO3MOXKHO JIJIsI TIOJTyYeHHsI OCHOBHBIX U JJOTIOTHUTETbHBIX
CBeJIeHW 110 W3y4yaeMbIM MaTtepranam. Heo6xouMo TOMHUTE 06 0opMiIeHHH CChIIOK Ha IHTepHeT-
VCTOYHHUKH.

st oBbieHust 3¢ HeKTUBHOCTH CaMOCTOSITeIbHOM PaboThI CTYIeHTOB MPero/aBaTeTto
11e71ec000pa3Ho UCTI0/B30BaTh CJIEYIOIIHe BU/bI 1eSITeTbHOCTH:

- KOHCYJIbTaLIUH,

- BbIJIaua 3a/]JaHMAH Ha CAMOCTOSITE/IbHYIO paboTy,

- “H(OpMaIMOHHOe 0becrieueHre 00yUeHws,

- KOHTPOJIb KaueCcTBa CaMOCTOSITe/IbHON PabOThI CTY/I€HTOB.

5. @DOoHJ OLEHOUHBIX CPEeACTB /I TeKYIlero KOHTPOJ/IS YCIeBaeMOCTH U TMPOMEeXYyTOUHOM
arTecTalyi Mo ANCHMILIMHE (MOAYJII0)



5.1 TunoBble 3afiaHusA, He00X0JUMBbIe [JIsi OLEHKH pe3y/IbTaTOB 00y4YeHHUsI MPU MPOBeJeHUH
TeKyIlero KOHTPOJisl yCIieBaeMOCTH C yKa3aHHeM KpHuTepHeB MX OLleHUBaHHUSA:

5.1.1 TumnoBble 3ajaHusi (oueHouHoe cpeacTBO - Tecr) ANA oOUHeHKH C(HOPMHPOBAHHOCTHU
Komnerenyyu I1K-3:

1. Kakoi1 U3 ciiefyromuyx TepMUHOB OTHOCUTCS K KOMITAJISILIAK TEH30PHBIX
BBIUKCIIEHUN?

a) Semantic analysis

b) Tensor compilation

c) Lexical analysis

d) Code optimization

2. Kako¥i U3 cie[yIolux 371eMeHTOB MpeCcTaB/isieT co0oit popManbHOe onucaHue
BBIUKCIIEHUN?

a) AST

b) CFG

¢) MLIR

d) DFA

3. Kakotii U3 cie[ytoIIux MoIX0A0B UCIIOIB3YEeTCS /ISl YIPOLeH!sT TEH30PHBIX
BEIp&KEHUN?

a) Dead code elimination

b) Expression simplification

¢) Register allocation

d) Parsing

4. Kakoii u3 c/ie/Iyrolux MpoLeCCOB MO3BOJISIET PACTIPeE/STh BEIUMCIEHUST MEXITY
HECKOJIbKMMH YCTPOWCTBaMU?

a) Instruction selection

b) Device scheduling



¢) Optimization

d) Parsing

Kpurepumu orjeHnBaHus (oLjeHOUHOe CpeAcTBO - Tecr)

Ouenka Kpurepun oLieHUBaHUs

[IPeBOCXO/HO 96-100% mpaBUIBEHBIX OTBETOB

OT/IMYHO 81-95% npaBU/IbHBIX OTBETOB

OUYeHb XOpOLLIO 76-80% ripaBUIBHBIX OTBETOB

XOPOLLO 61-75% npaBU/IbHBIX OTBETOB
YZ0B/IETBOPUTEJILHO 46-60% npaBU/IbHBIX OTBETOB
HeyI0B/IeTBOPUTETEHO 31-45% mnpaBUIBHBIX OTBETOB

TJI0XO 30% ¥ MeHbllile MPaBU/IbHBIX OTBETOB

5.2. OnucaHue MIKa/I OLleHUBAHUsI Pe3y/IbTaToB 00yueHHs M0 JUCLIMILIMHE NPU MPOMe)XXYTOUHOMN

aTTecTaljuu

IITkana oneHUBaHUs C()OPMHUPOBAHHOCTH KOMIIeTeHLINMI

YpoBen
b
chopmu HeyA0BJIeTBOP Y/I0BJIETBO O4YeHb
TJI0XO0 XOPOLIO OT/IMYHO MPEeBOCX0/{HO
POBaHH HUTe/IbHO PHTe/IBHO X0poIIo
ocTH
KOMIIeT
eHIUH
(uHpUK
aropa
AOCTHXK He 3a4YTeHO0 3a4YTeHOo
eHus
KOMIIeT
eHIHii)
YpoBeHb
OtcyTcTBUE YpoBeHb poBet
o o 3HaHUI B
3HaHUU MuHuManeH | 3HaHUU B obBeMe YposeHb
TeOopeTHUecKoro 0 obneme, ’ 3HaHUH B
YpoBeHb COOTBETCTBY YpoBeHb
MaTepuasa. . JIOIyCTUMBI | COOTBETCTBY obneme, -
3HaHUM HIDKe L 1o11eM 3HaHUH B
HeB03MO>KHOCTb 1l ypOBeHb 1o1eM COOTBETCTB
MHHHMa/bHbIX o rporpamMme obneme,
3HaHUSA | OL|EHUTb NOJHOTY N 3HaHUM. rporpamme yiolleM
o TpeboBaHHMH. MOJrOTOBKU MpeBbILIAOLe
3HaHUI [JonyieHo TOJTOTOBKH rporpaMme
Nmenu mecTo . Jomny1ieHo M IIpOrpammy
BCJ/Ie/ICTBUE MHOTO . Jomy1ieHo MOArOTOBK
rpy6ble ommbKu HEeCKOJ/IbKO [O/JrOTOBKHU.
OTKasza HerpyObIx HECKOJIbKO u. Oumbok
HecylecTBe
obyuarorierocsi ot o1IboK Herpy6bIx HHEIX HeT.
oTBeTa ormboK
oruboK
OtcyTcTBUE [Ipu pelenun IIpogemonc | Ilpogemonc | Ilpogemonc | Ilposemonc | ITpopemMoHCTp
MUHHUMaJIbHBIX CTaH/JapTHBIX TPUPOBaHbl | TPUPOBaHbl | TPUPOBAaHbl | TPUPOBaHbI | MPOBaHBI BCE
YMeHHH. 3a7lau He OCHOBHBIe BCE BCe BCE OCHOBHbIE®
Ymenust | HeBo3MOXXHOCTB MPOZIEMOHCTPUP | YMeEHUSI. OCHOBHBbIe OCHOBHBIe OCHOBHBIe yYMeHuUsl.
OLIeHWUTb Ha/lMuue | OBaHkI PerieHs! YMeHUSI. YMEHUSI. yMeHUsI. PereHe! Bce
yMeHHU OCHOBHbIe THUIIOBbIE Pemensl Bce | PemteHsl Bce | PerteHbl OCHOBHBI®
BCJ/Ie/ICTBUE ymenus. Umenu | 3afaun ¢ OCHOBHbIe OCHOBHbIe BCE 3aiauu.




OCHOBHBIE
3a/jaum C
3a71auu C A
3a/jauu. OT/e/IbHBIM
HerpyObIMH | HerpyObIMU
BeimonHens! | u
ommbKaMu. | oummbKamu.
BCe 33laHNsI | HecylecTB | BoIrmosiHeHbI
BrinonHensl | Belno/HeHs!
OTKasza B TI0JTHOM €HHBIMH BCe 33/laHusl, B
MecTo rpy0Obie BCE BCe 3aJaHus
obyuatolerocs ot obbeme, HO | HejoueTaM | IMOJIHOM
OIIMbKH 3a/laHusl, HO | B IIOJIHOM
oTBeTa HEeKOTopble | H, obbeme Ge3
He B o0beme, HO
c BBITIOJIHEH HeJloueToB
TIOTHOM HEeKOTOpble
HeJjoueTaMH | bl BCe
o6beme d
3a/laHuisl B
HeJjoueTaMu
TIO/THOM
obbeme
Nwmeetca
OtcyTcTBUE IIpogemoHc IIpogemoHc
MHMHHMMaJIbH ITposeMoHC
6a30BbIX ITpu perennu o TPHPOBaHBI TPUPOBAaHBI
bIii Habop TPUPOBaHBI ITposeMOHCTp
HaBbIKOB. CTaH/JapTHBIX 6a3oBbIe HaBBIKH
HaBBLIKOB 6a3oBbie HpOBaH
HeB03MOKHOCTB 3a71au He HAaBBIKH TIPH Tpu .
1St HaBBIKHU TIPU TBOPUYECKUI
OL|eHUTb HaluuKe | TPOJEMOHCTPUD peleHnn peleHnn
Hagblku perIeHyst peleHnn TIOAXOZA K
HaBBIKOB oBaHb! 6a30BbIe CTaHJAapTHBI HecTaHJapT
CTaH/JapTHEI CTaH/|apTHBI peIIeHNI0
BCJIE[ICTBHE HaBbIKU. VIMenu X 33/1a4 C HBIX 3a/1a4
X 33724 C X 3a7a4 6e3 HeCTaHZJapTHbI
OTKasza MecTo rpy6Obie HEKOTOPBIM 6e3
HEKOTOPBIM omuboK 1 X 3374
obyuatorierocsi OT | OMIKUOKK u OLIMOOK U
u HeJloueToB
oTBeTa HefloueTaMu HeJJ0ueToB
HeJloueTaMu
IITkasa oneHMBAHUA MPH IIPOMEKXYTOUHOH aTTeCTalMU
OueHka YpoBeHBb NO/JrOTOBKH
TIPEBOCXO/{HO Bce KommereHIM (YacTW KOMITeTeHLMH), Ha (OPMHpOBaHHe KOTOPBIX HarpaBieHa
JMCLUIVIMHA, CHOPMUPOBAHBI Ha YPOBHE He HIDKE «IIPEBOCXOJHO», IMPOZEeMOHCTPHPOBAaHBI
3HaHWS, YMeHWs, BJafieHuss [0 COOTBETCTBYIOL[MM KOMIIETEHL[SSM Ha YDOBHE BBHIIIe
MpelyCMOTPEHHOT0 TIPOrpaMMoi
OT/INYHO Bce komrmeTeHIMM (YacTd KOMIIeTeHIMH), Ha (OpPMHUpOBaHME KOTOPLIX HarlpaBjeHa
JMCLUIVIMHA, COPMHUPOBaHbI HAa yPOBHE He HIXKe «OT/IUYHO».
3auTeHo OUYeHb XOpOLI0 Bce KommeTeHIMM (YacTW KOMITETeHLMH), Ha ()OpMHpOBaHHe KOTOPHIX HarpaBieHa
[MCLUIIIMHA, COPMHUPOBaHbI HAa YPOBHE He HIXKe «OUeHb XOPOLLO»
XOpOoI1110 Bce komrmeTeHIMM (YacTd KOMIlETeHIMM), Ha (OpPMHUpOBaHME KOTOPLIX HarlpaBjeHa
JMCLUIVIMHA, COPMUPOBaHbI HA YPOBHE HE HIDKE «XOPOLLO».
YAOB/IeTBOpUTeNb | Bce KommeTeHIuM (J4acTW KOMIIeTeHIWi), Ha ¢OpMHpOBaHHWE KOTOPBIX HarpaB/ieHa
HO [JUCLIMIUINHA, C)OPMHPOBaHbI HA YPOBHE He HIDKE «Y/IOBJI€TBOPUTEILHO», TP 3TOM XOTS ObI
0[jHa KOMITeTeHL{is ChOpMUPOBaHa Ha YPOBHE «YZOBJIETBOPUTETEHO»
HeyjoB/eTBopute | XoTs Obl O7Ha KOMIIeTeHLMst CHOPMHUPOBaHA Ha YPOBHE «HEY/|OBIE€TBOPUTEIBHOY.
JIBHO
He 3aUTeHO
TIOXO0 XoTs1 6bI 0/IHA KOMITETEHLUsI COPMHUPOBAHA HA YPOBHE «ILIOXO»

5.3 TunoBble KOHTPOJ/IbHBbIE 3aflaHUsi WM HWHbIe MaTepHa/bl, HeO0XOAWUMBIe A/ OLIEHKHU
pe3y/ibTaToB 00yYeHHsi Ha MNPOMEKYTOYHOM aTTeCcTallMM C YKa3aHHeM KpHUTEePHEB HX
OlleHUBaHMSI:

5.3.1 TumnoBbie 3apaHusi (OLeHOUHOe CPeACTBO - KOHTpo/bHbIE BOMPOChI) /A OLEHKHU
copmupoBanHocTu KomnereHmu [1K-3



YTo Takoe TeH30PHBIN KOMMUAATOP? YeM OH OT/MYaeTcs OT TPaJULIMOHHOT0?
2. Kakvie 0CHOBHBIE 3Tarnbl NPOXOJSAT AaHHbIe IPY KOMITWISILIMKA TEH30PHOI0 Koja?
3. Urto Takoe npomexxyTouHoe npefcraBiaeHue (IR)?

4. Kakue ypoBHHU IR Cy11eCTBYIOT B TEH30PHbBIX KOMITA/IATOPAX?

5. Uro takoe MLIR 1 KaK OH UCI10/1b3yeTCs] B TEH30PHON KOMIU/ISILIU?

6. Kakuie BU/bI ONITUMU3AL[MI IPUMEHSIOTCS B TEH30PHBIX BHIYMCIEHUSX ?

7. YTOo Takoe BeKTOpHM3aLs U [I0YeMy OHA Ba)KHa?

8. Kak ocymiecTBrsieTcs pacripefie/ieHUe BbIUMCIEHUN MeXXy pa3MuHbIMA
ycTpoiicTBaMu?

9. Kak pabotaet JIT-KOMIU/IAIUSA B KOHTEKCTE TEH30PHBIX BEIUMC/IEHUH?

10. Kakue ocobeHHOCTH TeHeparuu Koaa ayist GPU?

11. Yro Takoe aBTOMaThueckoe AuQQepeHIIMpOBaHUe U KaK OHO CBSI3aHO C
KOMITUJIATOpaMU?

12. Kak TeH30pHBIE KOMIW/ISITOPHI B3aMMOJEeUCTBYIOT C (hpeliMBOPKaMH MalLIMHHOTO
Kakuie mpo6sieMbl BO3HUKAIOT MTPYA KOMITHJISILIUM [1J151 Te€TEPOTeHHBIX CUCTEM?
14. Kakve MeTPUKY UCIIOJIb3YIOTCS [I/Is1 OLIeHKU KaueCTBa TeH30PHOI'0
KOMIUIsITOpa?

15. Yto Takoe rpa¢ rmoToka AaHHBIX?

16. Kak ocy1iecTB/sieTcd CUSHYE orepaliiid B TeH30PHBIX KOMITUIATOpPax?

17. Kakvie MeTO/Ibl UCTIO/Ib3YIOTCS AJ1s1 YITPOILeHUS BhIpayKeHHU?

18. Kak BnusieT opsi/ioK W3MepeHUH Ha NPOM3BOJUTeIbHOCTb BEIYUCIEHUI?
19. YTo Takoe naMsTh C pa3ze/sieMbIM JOCTYIIOM M KaK OHa yUMUThIBAeTCS MPU
KOMITU/ISILIAUA?

20. Kakuie TeXHOJIOTHUH UCTIONB3YIOTCS 1711 pabOThI C TAMSATHIO OTPaHUYeHHOTO
obbema?

21. Kakue 1mojxo/pl UCTIO/IB3YIOTCS IJIs1 CHYDKEeHUsI TTOTpebeHNst SHepryu B



TeH30PHBIX BEIUMC/IEHUSIX?

22. YTo Takoe LMKJIOBasi ONTUMU3aLMsl B TEH30PHBIX KOMITUISATOPaXx?

23. Kak rmpoucxout npeobpa3oBaHue 13 BLICOKOTO YPOBHSI B HU3KWI ypoBeHb IR?
24. Kakue 6ub11MoTeKH UCIO/b3YHOTCS 151 paboThl C TEH30paMU Ha YPOBHe ykese3a?
25. Kakue npenMyiiecTBa JaéT UCI0/Ib30BaHKe JOMEHHO-CIIeLU(PUYHBIX SI3bIKOB
(DSL) B TeH30pHBIX KOMIIU/IATOpPaX?

Kakue nepcrieKTUBbI pa3sBUTHS TEH30PHBIX KOMITU/ISATOPOB?

27. Kakue po6/ieMbl BO3HHUKAIOT ITPY MCTO0/Ib30BaHUU JIT-KOMITUISALY B peaibHOM
BpeMeHU?

28. Kak TeH30pHbIe KOMITU/ISITOPBI M0/|/1ePXKUBAIOT PaboTy € pa3pe’KeHHBIMU
JaHHBIMU?

29. Kakue BbI30BbI CBSI3aHbI C MaCIITaOMPYeMOCTBI0 TeH30PHBIX BBIYHC/IEHUI?

30. Kak TeH30pHBIe KOMITU/IATOPHI 8/JaITUPYIOTCA MO/, HOBBIE THIIBI ITPOL{eCCOPOB?

Kputepuu onjeHuBaHus (0LleHOUYHOe CpeACTBO - KOHTpo/IbHbIe BOIIPOCHI)

Ouenka Kpurepun ouieHnBanus

Bces KOMIIeTeHI s (‘—IaCTI/I KOMHETEHL{I/II/I), Ha ('bOPMI/IpOBaHI/Ie KOTOpOﬁ HallpaBJ/ieHa JUCLUITIMHA,

3a4TeHO
copMHPOBaHbI HAa YPOBHE HE HIDKE «y/I0B/IETBOPUTETEHO»
He
Xorsi 661 0/fHa YaCTh KOMIIETeHIIMM CPOPMHPOBaHA Ha YPOBHE «HEYAOBIETBOPUTETLHO»
3a4TeHO

6. YueOHO-MeTOfMUeCKOe M HH(}OpMaOHHOe o00ecrieyeHHe JUCHUILTHHBI (MO/y/1s1)

OcHOBHasi iuTeparypa:

1. KommnunsTops! [1s TTyOOKUX HeHpOCeTeBbIX MOZesel : yueOHO-MeTouueckoe nmocobue / PoaguMkoB
FO. A.,MeepoB U. B.,CricoeB A. B.,Kyctukosa B. /1. - Hwxknauit Hoeropog : HHI'Y um. H. 1.
JlobaueBckoro, 2025. - 20 c. - PekoMeHZj0BaHO MeTOAuUeCKOM Komuccreit nHCTUTyTa UTMM ais
crygentoB HHI'Y, obyuaroiuxcs o HarnpaaeHusM noArotoBku 01.03.02 «IIpukiagHas MaTeMaTHKa U
rvH(popmatrkar», 01.04.02 «IIpuknagHas MateMaTyka U uHpopMaTuka», 02.03.02 «DyHiaMeHTanbHas
“H(OopMaTHKa U UHPOPMaLIMOHHBIe TeXHOMoTun», 02.04.02 «DyHaamMeHTanbHasi MHGOpMaTHKa U



vH(MOpMalMOHHbIE TEXHOJIOTHUN». - BUO/IHMOTP.: OCTyITHA B KapTOUKe KHUTH, Ha caiite 3bC JlaHs. -
Knwra u3 komnekiuu HHI'Y um. H. W. JlobaueBckoro - MHdopmatika. - CIB. - TeKCT : 371eKTpOHHBIM.
https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=1003840&idb=0.

2. MansiBko AsekcanZp AHTOHOBHY. PopMarbHbIe SI3bIKH M KOMITU/ISITOPHI : yUeOHUK /1J1s By30B / A. A.
Mansieko. - Mockea : FOpaiit, 2025. - 429 c. - (Bbiciiee o6pa3oBanue). - ISBN 978-5-534-04288-7. -
TekcT : 3/MeKTpOHHBIN., https://e-lib.unn.ru/MegaPro/UserEntry?Action=FindDocs&ids=925042&idb=0.

[ononHuTebHas TUTEpaTypa:

1. JToniec B.K. LLVM: undpactpykrypa /st pa3paboTKi KOMIU/ISITOPOB. 3HAKOMCTBO C OCHOBaMU
LLVM u ucnosnb3oBaHre 6a30BbIX OMOIMOTEK /1711 CO3ZaHHS TIPOJBUHYTBIX HHCTPYMEHTOB : MOHOTpadust
/ Jloniec B.K.; Aynep P. - Mocksa : [IMK-mipecc, 2023. - 343 c. - ISBN 978-5-89818-603-6. - Tekcr :
3/1eKTPOHHBIN., https://e-lib.unn.ru/MegaPro/UserEntry? Action=FindDocs&ids=912845&idb=0.

[TporpammHoe obecrieueHrie 1 VIHTepHeT-peCcypchl (B COOTBETCTBHUU C COJlePKaHUEM ICIUTUIAHBI):

OnepatoHHasi cucteMa Microsoft Windows

[MakeT npukiagHbix nporpamm Microsoft Office
[IpaBoBas crcrema «KOHCY/IbTaHT TTFOC»

IIpaBoBas crucreMa «I'apaHT».

Wnrepuet 6pay3epsl (Mozilla Firefox, Google Chrome)

ik e

7. MartepHa/ibHO-TeXHHYeCKoe ofecreyeHHe JUCLUIIMHBI (MO Y1)

YueOHble ayWTOPUM [i/isI TIPOBeJIeHHs yueOHBbIX 3aHSITHM, TpeJyCMOTPeHHBbIX 00pa30oBaTe/bHOM
MPOTPaMMOM, OCHAIeHbl MYJbTUMEAUUHBIM 000pyZoBaHUEeM (TTPOEKTOP, 3KpaH), TeXHUUYeCKUMHU
cpefCcTBaMHU 00yueHUs, KOMITbIOTepaMH.

[TomerieHus: A1 CaMOCTOSITe/TbHOM paboThl 00YyYarOLUXCsl OCHAIlleHbl KOMITbIOTEPHON TEeXHUKOHU C
BO3MOJKHOCTBIO TMOAK/IOUeHUss K cetu "VHTepHeT" u obecrieueHbl [OCTYIIOM B 3/IEKTPOHHYIO
MH(pOpMaLMOHHO-00pa3oBaTe/IbHYI0 Cpejy.

IIporpaMma cocrtaBieHa B cooTBeTcTBUM ¢ TpeboBanusimu OC HHI'Y 1o HampaB/ieHHIO
nozarotoBku/crietyanbHocti  02.03.02 - dyHpameHTanbHasi WMHGOpPMaTWKa M HHG(OPMAaLMOHHbIE
TeXHOJIOTUH.

Agstop(b1): 3on0Tbix Hukonaii FOppeBuy, JOKTOp U3MKO-MaTeMaTUUeCKUX HayK, JOLIEHT.
3aBeayroumii kadeapoii: Meepos Mocud boprcoBuy, KaHaMaT TEXHUYECKUX HayK.

ITporpamMma ozo6peHa Ha 3ace/jJaHUM MeTOANUECKOM Komuccuu ot 17.12.2025, mpoTokos Ne IpOTOKOJ
Neb6.
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