MUHHUCTEPCTBO HAYKH M BBICIIIET'O OBPA3OBAHUSAPOCCHUMCKON ®EJEPAIIANA
OEJNEPAJTBHOE 'OCYJAPCTBEHHOE BIO/ZKETHOE OBPA30BATEJIBHOE
YYPEXJIEHUE BBICIHEI'O OBPA3OBAHUA
«AHT'YIICKUHA T'OCYJAPCTBEHHBIA YHUBEPCUTET»

ATPOMHXEHEPHBIA ®AKYJIBTET

KA®EIPA (3OOTEXHUS»

COTI'VTIACOBAHO YTBEP/XKJAIO
PykoBonuTens 06pazoBaTenbHON IPOrpaMMBbl Jlexan ArpouHkeHepHOro ¢akyyibTera
/A.A. Myp3abekoB /M.N. Vxaxos
ot «19» mapra 2025r. oT «20» mapta 2025r.

PABOYAS ITPOTPAMMA JUCHUIIJIMHBI (MO Y JIA)

51.0.37 CucTreMbl HCKYCCTBEHHOT0 MHTEJIJIEKTA

OcHoBHOM npodeccHoHAIBLHON 00pa30BATEILHON MPOrPAMMBI

AKAIeMHYeCKOro 0aKaJaBpuaTa

Hanpasiaenue noarorosku 36.03.02 3oorexnus

Kpanundukanus BoIyCKHUKA

bakanasp

dopma o0yveHust

OunHas

r. Marac, 2025



1. Ilean ocBOEHMSI AUCHUILINHDBI

Henbro n3ydeHus TucIIMHbl «CUCTEMBI HCKYCCTBEHHOT'O MHTEIUIEKTa) SBISIETCSl (JOPMHUPOBAHUE KOM-
HETEHLUH B 00JaCTH MPUMEHEHUS MHTEIJIEKTYaIbHBIX HH(MOPMAIMOHHBIX CUCTEM JJIs pelieHus npodec-
CHOHAJIBHBIX 3a]1a4.
3ara4y JUCUUIUIMHBL
— O3HAKOMHUTH C COBPEMEHHBIMH 00JaCTSIMHU MCCIEIOBAHUS 110 UCKYCCTBEHHOMY MHTEIUIEKTY U cdepa-
MU IIPUJIOKEHUS SKCIIEPTHBIX CUCTEM;
— IO3HAKOMUTbH C KOHLENIHAMHU, COCTaBIISIIOIIMMHA OCHOBY COBPEMEHHBIX CUCTEM HCKYCCTBEHHOTO MH-
TEJUICKTA;
— W3JI0KUTh TEXHUYECKHE IIOCTAHOBKHM OCHOBHBIX 3aJay, PEIIaeMbIX CHCTEMaMHU HUCKYCCTBEHHOI'O MH-
TEJUIEKTA;
— TI03HAKOMHTH C OCOOCHHOCTSMH MPAKTHYECKOTO MCIOIb30BAHUS MHTEIUICKTYAIbHBIX HH(OPMAIIMOH-
HBIX CUCTEM B 00;1aCTH UH(OPMALIMOHHON 0€30I1aCHOCTH.

2. Mecto nucuunjuibl B crpykrype OIIOII 6akanaBpuara
[uki1, K KOTOPOMY OTHOCUTCS JUCLMILINHA!
B1.OJl. «CuctemMbl HCKYCCTBEHHOI'O UHTEIIJIEKTa

3. Pe3yabTaThl 0CBOEHHS TUCHUILIUHBI (MOAYJIs1) «CHCTEMbI HCKYCCTBEHHOTO MHTEIIICKTa)
[Tponiecc n3ydeHus TUCIUIUIMHBI HANPaBJIeH Ha (OPMUPOBAHUE JIECMEHTOB CIICAYIOIINX KOMITCTEHITHIA
B cootrBeTcTBUU ¢ PI'OC BO no ganHOMY HarpaBl€HUIO:

Kox mpodec-| HaumenoBanme npo- Kon, HauMeHOBaHHE HHIAMKATOPA T0CTHKEHHS MPO-
CHOHAJILHOII | (PECCHOHANBHON KOM- deccuoHaIbHON KOMIIETEHIIUT
KOMIIEeTeHIIMH nereHunn

MK-13 Crnocoben ucnonp3o- | TIK- 13.1. [Tonumaer npunIu- (3HaTh: MeTtoas! pas-

BaTh 3HAHHUC OCHOBHBIX
METOJIOB UCKYCCTBEH-
HOTI'O UHTECJIJICKTA B I10-
cienyromiei mpodec-

TIbI TOCTPOEHHMS K OCHOBHBIE ~ [PA0OTKH OpUIHHAb-

METOJIbI CHCTEM HCKYCCTBEHHO- [HPIX &JITOPUTMOB 1

0 MHTEJUIEKTA M IPUMeHseT ux [[POTPAMMHbIX petlie-

HUI C UCIIOJIL30BAaHUEM

CHUOHAILHOHN AeITENb-
HOCTH B KauecTBE
HAy4YHBIX COTPYIHU-
KOB, TIpeTioIaBaTeseit
00pa3oBaTeNbHBIX Op-
TaHU3aIMi BBICIIETO
o0pa3oBaHms, HHKEHE-
POB, TEXHOJIOTOB.

JUIs peleHus 3ajad npodeccu-
OHAJILHOM JEATEIIBHOCTH;

COBPEMEHHBIX TEXHO-
ITorum

IIK- 13.2. Uccaenyet
HAINpaBICHUS PUMEHEHUS
CUCTEM UCKYCCTBEHHOTO HMH-
TEJUIEKTa TUTS
Pa3IMYHBIX MPEAMETHBIX 00-
JIacTei;

YMeTb: CTaBUTL 3aja-
YA W aJanTHPOBAaTh
METOABl W aJTOPUTMBI
MaITHHOTO O0yYeHHS

IIK- 13. 3. BriOupaeT Kom-
IJICKCBI METOJIOB M HHCTPYMEH-
TaJTbHBIX CPEICTB UCKYCCTBEH-
HOTO MHTEJUIEKTA IS PeIleHUs
npodeccHOHANBHBIX 33a7a4 B
3aBHUCHMOCTH OT OCOOEHHOCTEH
MpeAMETHOM 00IacTH.

BiaageTnb: moCTaHOB-
KOI 3ajJa4 I10 ajarnTa-
1N UJIN COBepIHeH-
CTBOBAHUIO METOA0OB N
QJITOPUTMOB IS perLie-
HUSI KOMIIJICKCA 3a1a4
MpeaMeTHOW 001acTu




4. CTpyKTYypa H coJiep:KaHHe JUCIHUIITHHBI (MOAYJIsT)
4.1. CTpyKTYypa QM CHUIIMHBI (MOAYJIs1)
OO01mast TpyA0€MKOCTh JUCIUTIINHBI COCTABIISET 2 3a4ETHBIX SIUHUI], /2 YacoB.

Ne Bunbl yueoHo#i padoThl, BKIIOYAsA ca- DopMbI TEKYLIET0 KOH-
n/n MOCTOSITEJILHYIO PA0OTy CTYIEHTOB H | TPOJs ycneBaeMocTH (no
TPYA0eMKOCTh (B Yacax) Helenam cemecmpa)
K C ®opmMa NpPOMeKyTOYHOI
OHT‘;KTHaﬂ aMOCTOgTeJ’[L- arrecTanuu (no cemecm-
aooTa Hasf paooTa
g ><
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S e |2 & &8 Bag 2 RES S EEEE&ey
BeeneHnue B HCKyCCTBEH-
HBIA MHTEJIJIEKT U OCHOB-
HbIE METO/IBl MAIITUHHOTO 10110 | 8 8
00y4eHwst 17151 pabOTHI €
TaOJTMYHBIMA JTAHHBIMU
4
CucreMsl r1yOOKOIro 4| 6 7
oOy4deHus
OOydeHue ¢ moJKperie- 44 4 3
HHUEM
Bcero 18 | 18 | 18 18
Kypcosas paboma (npo-
exm)
Tlooeomogka x ax3ameny
OO0mas Tpy10eMKOCTh, B [IpomexyToUHas aTTe-
gacax dopma
72 | 18 | 18 | 18 18 3auer *
3auer
DK3aMeH
4.2. Copepxanue TUCUMILIIMHBI (MOXYJIS)
Nen/m | HammeHOoBaHue MOYJIsl, COJIeP:KaHue Yacsl
1 «BBeJieHNe B UCKYCCTBEHHbIIl HHTEJJIEKT U OCHOBHbIE METOJAbl MAIIIMH-
HOI0 00y4eHHs Uit padoThl ¢ TAOJIUYHBIMU JAHHBIMUD)
Jlexkuuu 10
1.1-1.5 | [OnmuoHanbHO: MaTeMAaTHYCCKHH JMKOE3 IO 3JeMEHTAaM MaTeMaTHye- 10
CKOM CTaTUCTUKH, TMHEHHON alreOpbl U MaTEMaTHUECKOT0 aHAIIN3A. |
OcHOBHBIE 3a7]a4ul CHUCTEM HMCKYCCTBEHHOTO HHTeUIekTa. Kiaccuduka-
WS, KJIACTEpH3allns, perpeccrs. THUIIBI MAIIMHHOTO OOYYCHHS: C YUIHUTE-




aem, 6e3 y4yuTens, ¢ YaCTHYHBIM MPHUBJICUYECHUEM YUUTENs, 0OydeHHE C
MOJKPETIIICHUEM.

Knaccudukaius Ha npumepe anroputma K-ommkaiimux cocemeii (KNN)
[OnuuonansHO: BeICTpBIM MoOMCK Ommkalmux coceaeil.]. Merpuku
OlLIEHKH Kiaccuukanuu: mojaHota, Tounocts, Fl, ROC, AUC. Bauna-
MOHHAs U TecToBas BhIOOpKa. Kpocc-Banmmmanus. Pabora ¢ kareropu-
AIbHBIMU TIPU3HAKAMH.

Perpeccus. Merpuku onenku perpeccun: MSE, MAE, R2 - koadduru-
eHT JeTepMuHanuu. JIuHeiiHas perpeccus, NOJIMHOMUATbHAS PErPECCHs.
[TepeoOyuenue u perymsipusanusi, rpedHeBas perpeccusi, LASSO, Elas-
ticNet.

Jluneitaple Moaenu as knaccudukanuu. [leprentpon, JorucTuyecKas
perpeccusi, MOJIHOCBSA3HbIE HEHPOHHBIE CETH, CTOXAaCTHUYECKUN TpaJiieHT-
HBI CIyCK W O0OpaTHOE pacmpocTpaHeHHe TpaaueHta. Perymspuszanms
JUHEWHBIX MojieJIel Ki1acCupUKalunm.

Knacrepusanus, K-means, k-means++, DBSCAN, ariomepaTiBHas Kja-
cTepusanusi. METpUKH OLEHKU KJIacTepU3aliu.

ANTOPUTMBI, OCHOBAaHHBIE Ha MPUMEHEHWH PEIIaoIIuX nepeBbeB. Kpu-
TEepUU pa3AeNieHus y3na: HHGOPMAIMOHHBIN BBIUTPHILI, KpuTtepuil Jxu-
HU. AHCaMOJIH pelarouX AePEBbEB: CIydalHbIN JIeC, TPaIMECHTHBINA OY-
CTHHT.

Merton onopHbIx BekTOpoB. IIpsiMast u oOpartHas 3amauya. Onpenenenue
OTIOPHBIX BEKTOPOB. SIAepHBIN TPIOK.

HausHeril OaiiecoBckmii kinaccudukaTop. MeToIbI OLEHKH pacipe/ene-
HUS Ipu3HakoB. EM-anroputm Ha mpuMepe CMecH rayccua.

Mertonpl Oe3rpaaeHTHO ONTHMHU3AIMU: CiydaitHbiid mouck, hillclimb,
OT)KUT, TCHETHYECKUN aJITOPUTM.

JlaboparopHbie padoThl 8
JIP1.1 | Metonb! paboTsl ¢ Tabauamu B Python. Arperamus u Buzyanuzanus 2
JaHHbIX. [IpoBeieHnEe NEPBUYHOIO aHAIN3a JAHHBIX.
JIP1.2 | cronb3oBaHKEe U cpaBHEHHE anropuTMoB kiaccudukanuu: kNN, 2
pelIarolue 1epeBbes U UX aHCaMOJI, JJOTHCTUYECKasi Perpeccusl.
JIP1.3 | Mcnonbs30oBaHue U OlLIEHKa anropuTMoB perpeccuu. ITonbop onrumans- 2
HBIX
[1apaMEeTPOB PErPECCUU
JIP1.4 | OntuMusanvoHHbIe 3aa4d U UX pemieHus. [loxbop rumepmnapamerpos 2
JITOPUTMA C MIOMOIIBIO METOI0B ONITHMHU3ALIHH.
IlpakTuka 10
ITP1.1 | IIporpaMMHO-aIrOpUTMHUYECKOE OCBOCHHE MaTepHaa 10
CamocrosiTeibHas padora 8
CP1.1 | I[IpopaboTka yueOHOTO MaTepraia JEKIHi 2
CP1.2 | [loaroroBka K J1a00paTOpHBIM paboTaM 4
CP1.3 | [loaroroBka K pyO€KHOMY KOHTPOJIIO 1
CP1.4 | Jlpyrue BuaBl CaMOCTOSITEIHHOM pabOTHI 1
2 Jlekuun 4
2.1- Heiiponnsie cetn. @yHKIIUN OMMOKN HEHPOHHBIX ceTell 1 00yueHue ¢ 4
2.3 MOMOIIIBI0 OOpaTHOTO pacnpocTpaHeHus rpaaueHTa. IloHsTHe 63T4a M

AMOXH.

Pabora ¢ n300paxxeHUsAMHU C OMOIBI0 HEHPOHHBIX ceTeld. CBepTOUHbIE
HelpoHHble ceTH. Onepanuu cBepTok, max-pooling. I[lomymnsipHsie apxu-
TEKTYpHl CBEpTOUYHBIX HelipoHHbIX ceTeit: AlexNet, VGG, Inception
(GoogLeNet), ResNet. Tpancheproe oOyueHHeE.

O6paboTtka TekcToB. PaboTa ¢ €CTECTBEHHBIM S3BIKOM C TIOMOIIBIO
HEHPOHHBIX ceTel. BekTopHbIe TpeacTaBieHHs s TekcTa: word2vec,
skipgram,

CBOW, fasttext. Pexyppentnsie Heliponnsie cetu, LSTM, GRU.




Tpancdhopmepsr, BERT, GPT.

JlabopaTopHbie padoThl 6
JIP2.1 | Knaccuduxkanus nzo0paxeHuil 1 TpanchepHoe oOydeHue. 3
JIP2.2 | PaboTa ¢ TeKCTaMH M MX BEKTOPHBIMU IIPEJICTABIICHUSIMH TEKCTOB. 3
IIpakTnka 4
mp [IporpaMmMHO-aITOPUTMHYECKOE OCBOCHHE MaTepuasa 4
2.1
CamocrosiTesbHasi padora 7
CP2.1 | IIpopaboTka yueOHOTrO MaTepuaa JCeKIui 1
CP2.2 | IloaroroBka K 1ab0paTopHBIM paboTam 4
CP2.3 | IlogroroBka K pyoe>XHOMY KOHTPOJIIO 1
CP2.4 | [Ipyrue BUIbI CaMOCTOSITEILHON pabOThI 1
«OO0yueHue ¢ MOJAKPEIIICHUEM
3 Jlekuuu 4
3.1- IlonsTHA arenTa, cpelpl, COCTOSIHUSA, ACUCTBUN U Harpaapl. OyHKIMs
3.2 neHHoctu cocrosHus (Valuefunction) m ¢yHKImMs KauecTBa IeHCTBHA
(Qfuntion).
OnTuMu3anust CTpaTeruu ¢ MOMOMIBI0 MaKCUMH3AaIUU (PYHKIMHA IIeHHO- 4
CTH ¥ KauecTBa. Q-o0yueHue.
['my6okoe obyuenue ¢ nogkperuieHrneM. Deep Q-Networks, Actor-critic.
Jns yposns skcneptHblii: REINFORCE, A2C, PPO, DDPG.
JlabopaTopHble padoThbI 4
JIP3.1 | ITpumenenue Q-Networks Jist pereHus! MPOCTHIX OKPYKCHHIA. 4
IIpakTHuka 4
1P [IporpaMMHO-aNrOPpUTMHUYECKOE OCBOEHHE MaTepraa 4
3.1
CamocrositenbHas pabora 3
CP3.1 | IlpopaboTka yueOHOro Marepuasia JeKIHii 1
CP3.2 | IloaroroBka K JJaOOpaTOpHBIM paboTam 1
CP3.3 | IloaroroBka K pyOeKHOMY KOHTPOJIIO 0,5
CP3.4 | /Ipyrue BUJbI CaMOCTOSITETHHON PabOTHI 0,5

5. Oo6pa3zoBarejibHbIE TEXHOJIOTHHI

B nmponecce NperogaBaHusd MO,[[y.TI}I HCIOJIB3YIOTCS CIICAYHOIINEC MCTOAbI, CPECACTBA U 00HOBIIsIEMOE npu

HEOOXOMMOCTH MPOrpaMMHOE oOecieueHrne HHHOPMAIIMOHHBIX TEXHOIOTHIA:
— e-mail npenogasarens;

— DJICKTPOHHBIE yU4€OHO-METOINYECKUE MaTEePHANIBI I 00€CTICUeHUsSI CAaMOCTOSITEIbHOM pabOThI CTYyACH-
TOB;
— CIIHCOK CalTOB B ceTH «VHTEepHET» I MOMCKAa HAYYHO-TEXHUYECKONW MH(POPMAIINH 10 pa3jesiaM JTuc-

LUUIUINHBL,
—  MaKeThl NPUKJIaIHBIX IPOrpaMM, Harpumep, pytorch.

6. YueOHO-MeTOIMUYECKOE O00eciedyeHHe CAaMOCTOSITeIbHO PadoThl cTyaeHTOB. OleHOYHbIE Cpe/-
CTBa /UISl TEKYLIero KOHTPOJISl YCIIeBAeMOCTH,IIPOMEKYTOUYHOI aTTeCTAlMU M0 UTOraM OCBOCHHS AU C-

IHMIIJINHBI.

Jliis obecriedeHns CaMOCTOSITENTLHOW paboThl CTYACHTOB TI0 Mo Tyito c(hOpMHUPOBaH METOTNIECKII KOMIUIEKC,

BKJIFOYAFOIITNI

B ce0sl ceMyronue yaeOHO-MeTOINIECKIEe MaTePHAaIb:
1. [Tporpamma kypca.

2. Y4eOHUKHN U y9eOHBIC TTOCOOMS.

3. Criucok aipecoB caiiToB B MH)OPMAIIHOHHO-TEJICKOMMYHUKAITMOHHOH ceTH «HTepHeT» (nanee
— cetb «HTEpHETY), COlEpKAIIUX aKTyaTbHYIO HH(OpMAIHIO 1Mo Oiokam Moysst.




bubnuorpaduyeckue ccbUlki Ha yueOHbIe U3/1aHus, BXOASIIME B METOAMUECKUN KOMIUIEKC, IPUBEICHBI B TTe-
pedHe OCHOBHOM U JIONOJHUTENBHOM yUeOHOH! JIuTepaTyphl, He0OX0UMOM 111 ocBoeHus: Moay:s (pa3zaen 7).

K nononHurtenbHbIM MaTepraliaM Takke OTHOCUTCS MepeueHb PecypcoB ceTu «MHTEepHET», pEeKOMEHIyEeMbIX JIIst
CaMOCTOSTENbHOM paboThl Mpu ocBoeHUN Moayns (pa3aen 7). CTyaeHTbl NOTy4aroT AOCTYI K yKa3aHHBIM MaTe-
puanaM Ha epBOM 3aHITHH 110 Monyito.

7. YueOHO-MeTOAUYECKOE U MAaTePHAIbHO-TEXHUYECKOe oDecriedeHne T CHUIITIHHbI(MOTYJIs)

7.1. Y4eOHas quTeparypa:

OcHoBHasl IUTEPATYypAa MO0 MOAYJIIO
1 MammnHoe obyuenue. Hayka 1 HCKyCCTBO OCTPOEHUS allTOPUTMOB, KOTOPBIE U3BJICKAIOT 3HAHUS
u3 nanubix. [lerep @nax. JIMK Ilpecc. 2015.
2. T'my6Goxoe oOyuenue. [lorpyxenue B Mmup HelipoHHBIX ceteld Hukonenko Cepreit Uropesuy, Kagy-
puH A. A. | Huxonenko Cepreit Uropesunu, Kanypun A. A.
3. OO6yuenue c noakperuienueM / Carron Puuapn C, bapro Dunpro I'., JIMK Ilpecc, 2020.

Jlono/IHuTeIbHbIe y4eOHble MaTepHaJibl
1. OcHOBBI HCKYCCTBEHHOTO MHTEIUIEKTa : yueOHoe nmocooue / E.B.boposckas, H. A. JlaBbinoBa. 4-¢
u31.,951eKTpoH. M.: Jlaboparopus 3uanwmii, 2020. 130 c.
HckyccTBeHHBIN HHTEIUICKT ¢ ipuMepamu Ha Python. JlxommlIpatuk. Bunbsive. 2019.
3. TlpukiagHoe mammHHOE 0OyueHue ¢ momornbsio Scikit-Learn, Keras u TensorFlow: koureniuu, WH-
CTPYMEHTBI U TEXHUKU JUISI CO3/1aHUsl UHTEJUIEKTYalIbHBIX CUCTEM , 2-¢ u3nanue. XKeponOpenben. ua-
nexktuka-Bunbeame. 2020.
Xenpuk bpunk, J[xo3ed Puuapae, Mapk ®esepond «Mammunoe oOyuenney, [Turep 2017.
Kak yunrcs mammna: PeBosmtorus B 00:1acTi HEMpOHHBIX ceTeil u riryookoro oOydenus. Su JlekyH. Anb-
nuHa PRO. 2021.
6. I'pokxaem rimy6okoe obyuenue. Dunapro Tpack. [Turep. 2019.
Oo0yuenue ¢ noakperuieanem Ha PyTorch. Coopuuk penentos. FOcu Jlro. IMK Tlpecc. 2020.
8. https://spinningup.openai.com/en/latest/
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7.2. UnTepHeT-pecypchbl

IIpuMepHBIii TepeYeHb PECYPCOB CETH «MHTEPHET», PEKOMEHIYEMBIX IIPH OCBOCHUN MOIYJIS
1. Open Machine Learning Course (https://mlcourse.ai)
2. Beenenue B mammHHOe o0y4enue ot «Bioinformaticinstitutey (https://stepik.org/course/4852/promo )
3. CHCI_II/IaJII/ISaLII/IH MamunHoe o6yquI/Ie H aHaJIW3 JAaHHBIX OT «MOCKOBCKHM (1)I/I3I/IKO-TCXHI/I‘ICCKI/II71 HUH-
crutyt» (https://ru.coursera.org/specializations/machine-learning-data-analysis)
4. Tlnardopma s npoenenus copepnoBanmii mo DataScience( https://www.kaggle.com )

7.3. IlporpamMmmHoOe o0ecnieyeHue

NudopmannonHo-61baroTedHOEe 0OecreueHne yueOHOro nporecca BKIFOYaeT B ceOst:

e JIOCTYII K 3JICKTPOHHO-OMOIMOTEYHBIM CHCTEMaM H JJICKTPOHHBIM JIOKYMEHTAM;

e XpaHEHHE BBITYCKHBIX PA0OT U BEICHHS DIIEKTPOHHOTO MOPT(POINO 00YIAIOIIHXCS;

o WV-reader (IPRboOKS) a1t MOOMIIBHBIX YCTPOWCTB ISl HE3PSUMX U CITA00BUISIIHX.
Hmeromuecs: B By3e aJanTHBHBIC TEXHOJIOTHHU JUIsl BHEPECHUS MHKIIO3UBHOTO 00pa30BaHUsI

00ecIeunBarOT BO3MOXKHOCTh BHEJIPEHHUSI METOJIOB MHKIIFO3UBHOTO O0pa3oBaHUs MJIsi 00ydeHUS
JOJeH ¢ HapyIIeHUSIMU 3peHus B (hopMax, afanTUPOBAHHBIX K OTPAHUYEHUSIM UX 3JOPOBBSI.

YHuBepcurer o0ecnedeH CIeyIolUM KOMIUIEKTOM JTUIIEH3MOHHOTO IPOrpaMMHOro obecrie!
HUSL.

1. JIumen3noHHOE mMporpaMMHOe obOecrieueHne, ucnoyb3dyemoe B Marl'Y
1.1.Microsoft Windows 7, Windows 8, Windows 8.1, Windows 10
1.2.Microsoft Windows server 2003, 2008, 2012, 2016


https://spinningup.openai.com/en/latest/
https://mlcourse.ai/
https://stepik.org/course/4852/promo
https://ru.coursera.org/specializations/machine-learning-data-
https://www.kaggle.com/

1.3.Microsoft Office 2007, 2010, 2016

1.4.1Iporpammusiii kommuiekc MMUC “Jlexanat”

1.5.IIporpammusriii komruiekc MMUC “Busyansnas Ctynus TectupoBaHus”

1.6.ITporpammusriii kommiieke MMUC "TIJIAHBI"

1.7 IIporpammusiii kommuiekc MMHUC "OJIEKTPOHHBIE BEJJOMOCTHN"

1.8.ITporpammustit kommiekc MMUC BEB-TTPUJIOXKEHUE "TTIPUEMHA I KOMUC-
CUS-OHJIANIH"

1.9.1Tporpammustit kommiekec MMHUC "TIPUEMHA Sl KOMUCCHU A"

1.10. IIporpammusiii kommiekc MMUC "BEJIOMOCTU KA®EJIPbI"

1.11. 1C 3apmuara u Kaapsr

1.12. 1C KamuH: pacueT 3apaOOTHOM IIaThI

1.13. Awnrtuupycuoe [10 Kaspersky endpoint security

1.14. CnpaBouHo-npaBoBas cuctema “KoHcynbTant”

1.15. 1C byxranrepus

7.4. MaTepunajbHO-TeXHH4YeCKOe o0ecnieyeHne
Onucanne MaTepuaJIbHO-TEXHNYECKOH 0a3bl, HEOOXOAMMONIJIA U3YyYeHH S MOIY IS

HepequL MaTCpUuaJIbHO-TCXHUYICCKOI'O obecrieueHus MOI[y.]'IH

Ne i/t

Bun zagsgaruii

Bun n HaumeHoBaHue O60py,[[0BaHI/I$I

1 |JlekuuoHHbIE Aynuropun ¢ MyJIbTUMEIUUHBIMU CPEICTBAMU, CPEJCTBAMH 3BYKO-
3aHATHS BOCIIPOU3BEJIEHUS U UMEIOIIKE BbIX0A B ceTh «MHTepHeT». [lomere-
HUS U TPOBEACHUS ayAUTOPHBIX 3aHATUH, 000pyI0OBaHHBIE Y4eOHOM
MeOeIbIo
2  |JlaGoparop- KomMmnbrorepHslii K1acc ¢ KOMIUIEKCOM IPOTPaMMHBIX CPEJCTB, IT03BO-
HbIE PabOTHI JSIFOIUX KaKIOMY CTYJEHTY pa3palaThIBaTh MPOrpaMMHBIE peasin3a-
LMY MPAaKTUYECKUX 33/1a4 B XOJ€ BBIIIOJHEHUS J1a0OpaTOPHBIX paboT
3 |Camocrositens- |bubnmoreka, nMeromias pabo4re MecTa JJisi CTY/ICHTOB. AYAUTOPHH,
Has pabora OCHAIIICHHBIE KOMIIBIOTEPAMH C JIOCTYIIOM K ceTH «HTepHeT»
4  (IlpakTuka KomnproTepHbIi KJIacc ¢ KOMIUIEKCOM MPOTPAMMHBIX CPEJICTB, ITO3BO-

JSIFOIUX KaXKIOMY CTYJEHTY pa3paldaThIBaTh MPOrpaMMHBIE peain3a-
LMY MPAKTUYECKUX 33/1a4 B XOJ€ BBIIIOJHEHUS J1a0OpaTOPHBIX padoT




Pabouas mporpamma nucuuriinibel «HGOpMaAIMOHHBIE CUCTEMBI U TEXHOJIOTHI» CO-
ctaBieHa B cooTBeTcTBUM ¢ TpeboBanussMu GI'OC BO no HanmpaBiIeHUIO TOATOTOBKU
36.03.02. «3o00TexHus» (OakanaBpuaT) yTBEPKIECHHOTO MpuKazoM MuHuctepcTBa 00-
pa3oBanus u Hayku Poccuiickoit denepanun ot «22»centsiops 2017r. Ne972, mpodec-
cuoHanpHOro craaapra «13.020 CenekuuoHep N0 IUIEMEHHOMY >KHMBOTHOBOJICTBY,
YTBEPKICHHOIO MPUKA30M MHUHUCTEPCTBA TPYJa U COUUAIBHON 3amuThl Poccuiickomn
®enepanuu or 21 nexadbps 2015 r.N 1034n (3apeructprupoBaH MUHUCTEPCTBOM IOCTH-

unu Poccuiickoii @enepaunn 20 ssuBaps 2016 r., peructpauronnsiii N 40666

[Iporpammy cocraBuia:

l.cr.mpenonaBarens kageaper UBT Myp3zabekoBa M..

[Iporpamma oo0peHa Ha 3aceqanuu Kadeapbl «300TEXHUSDY

[IpoToxon Ne 7 or «19» mapra 2025 roga

[Tporpamma oy100peHa Y4eOHO-METOANUECKOM KOMUCCUEN arpOMHKEHEPHOTO

bakynbpTeTa
[IpoToxon Ne 3 ot «20» maprta 2025rona




Cgenenusi 0 nepeyrBep:KIeHUH MPOrpaMMbl HA oYepeHOH y4eOHbI roJ U perucrpa-
MY U3MEHEeHu

YyeOHbIil
roja

Pemenue kaden-
pBI

(Ne mporokosa, nmata)

BHecenHble M3MeHEHUS

[Moanuce 3aB. Kaden-
poit

®OH/I OHEHOYHbLIX CPEACTB AJIsA TPOBEJEHUA TEKYIIEI'O KOHTPOJIA
YCHEBAEMOCTH U TIPOMEXYTOUYHOM ATTECTAIIUU OBYUYAIOIINUXCS




IO MOAYJIIO « CUCTEMbI HCKYCCTBEHHOI'O HHTEJIJIEKTA»

OINMCAHME IMOKA3ATEJIEM U KPUTEPUEB OLIEHUBAHMUSI
KOMIIETEHIIUM HA PA3JIMUHBIX DTAIIAX UX ®OPMUPOBAHWSI,
OINUCAHHME HIKAJI OHEHUBAHUA

®onn oneHouHBIX cpeacTB (POC) nmpeaycMaTpuBaeT cleayroliee:

OIMCaHKUE KOMILIEKCa MoKa3aTesiell — JECKpUITOPOB OCBOCHHUSI KOMIIETEHIINI B BUJIE Pe-
3yIBTaTOB O0YYEHUS, KOTOPBIE CTYJCHT MOXKET ITPOAEMOHCTPHPOBATH (

(Tabnuua 1). 1 KOHTPOIIS JOCTUKEHUS KaX10T0 U3 HUX IIPELYCMOTPEHBI OLIEHOUHBIE
CPEICTBA B BHJIE BOIIPOCOB, 331aHUH U T.1.;

0003HaUeHNE KPUTEPUEB — IIPABIJI IPUHATHS PEIICHHS MO OL[EHKE JOCTUTHYTHIX PE3yJIbTa-
TOB 00y4eHUS ¥ CPOPMUPOBAHHOCTH KOMITCTEHIIHH.

Hanpumep, B kauecTBe NIKabl olleHUBaHus puHUMaeTcs 100-0anpHasi cucteMa C BBIJCIICHUEM
(rpagarueii) OLEHOK:

PedTHHT Onenka Ha 3a4eTe
85-100
71-84 3aueTr
60-70
0-59 Hesauer

TUMOBBIE KOHTPOJILHBIE 3AJAHUSI UJIU UHBIE MATEPHAJIBI,
HEOBXOJMMBIE /151 OHEHKW 3HAHW, YMEHWI 1 (MJTA) OTIBITA
JNESITEJILHOCTH, XAPAKTEPU3YIOIIUE DTAIBI ®OPMUPOBAHUS
KOMIETEHILUI B MPOLIECCE OCBOEHUSI OBPA3OBATEJILHOI
MPOTPAMMBI

BbimyckHMK, OCBOMBIIMIA 00pa3oBaTelbHYIO MpOrpaMMy, JIOJDKEH 00J1al1aTh

HpO(beCCI/IOHaHI)HI)IMI/I KOMIIETCHIHUAMU 110 TCMATHYCCKUM MOOYJIAM IIPOTpaMMBbI:

Kon HaumenoBanue PesynpraThl 00y4yeHus

TEMAaTHUYECKOTO
MOZYJIst




BBenenue B uckyc-
CTBCHHBI WHTEIJUICKT
1 OCHOBHBIC METOJIbI
MAITMHHOTO O0YUICHHS
it paboTHI ¢ Ta0-
JMYHBIMU JIaHHBIMU

3HaHus:

— TEOpeTHUYeCKHe OCHOBBI aHAIM3a JaHHBIX U MAIlIMHHOTO
o0yJeHus;

— crnenuuka paboThl ATTOPUTMOB MAIIMHHOTO 00Y4EHHS.

Ymenus:

- MPUMEHEHHE METOJIOB MAIIMHHOTO 00yUEHHsI, HOJArOTOBKA
JTAHHBIX U UHTEPIpPETAIHs PE3yIbTaTOB.

HaBbIkH (ONBIT J€eSITEJILHOCTH):

- HMHTepecyeTcs HOBBIMU TPEHIaMH B cBOel mpodeccuo-
HaJIbHON OTpaciiy, pacCMaTPUBAET UX C TOUKU 3PEHUS
MIPUMEHEHUS B CBOEH JEATEIbHOCTH;

- OLEHUBAET MPUMEHUMOCTb AJITOPUTMOB, BO3MOKHBIEPHUC-
KU ¥ TIOCJIEACTBHS OIMOOK, HAXOUT ONTHMAJIbHBICpEIIe-
HUs i pabouux 3a1a4

Cucremsbl [ITyOOKOTO
oOyueHus

3Hanus:

- [IPUHIMIIBI OOYYeHUs] U IPUMEHEHUS HEHPOHHBIX CETEH.

- apXUTEKTYpHI TITyOOKHUX HEHPOHHBIX CETEH, MPUMEHIEMBIX
B PELLIEHUY NPAKTHUYECKUX 3a/1a4
CBSI3aHHBIX C aHAJIM30M M300paKEHUHN U TEKCTOB;

Ymenus:

- HACTpoOIiKa HEOOXOJAUMOTO OKPYKEHUS JUIst paboThI ¢
HEHPOHHBIMU CETSAMMU.

- MpHUMEHEHHE U T000yYeHUEenpeao00yIeHHBIX
HEHPOHHBIX ceTel U3 IOCTYIHBIX ONOINOTEK

HaBbIkHU (ONIBIT AeSITEJIbHOCTH):

- BJIAJICET HABBIKOM MPOBEACHMUSI ITOJIHOTO LUK
BBIYMCIIMTEIIBHOIO SKCIIEPUMEHTA, OTPAKEHHS XO/1a BbI-
IIOJIHEHUS IPOEKTA U MOITY4YECHHS PE3YJITaTOB B OTYETAX
U JOKYMEHTaLUH;

- BJAJEEeT HABBIKOM HCIIOJIb30BAHUs CYLIECTBYIOIIUX IIPO-
IrPaMMHBIX OMOJIMOTEK U MOJIEIeH, CO3AaHMsI TPOTPAMM-
HBIX pean3aluil r1yOoKuX HEMPOHHBIX ceTei




OOyuenue ¢ 3HaHuA:

MOJKPEIICHUEM - TEOpPETUYECKHE OCHOBBI U AJITOPUTMBI OOYUEHUS C MOJ-
KpETUICHHEM;

- IpUMeHeHHe 00y4eHMs C MOAKPEIUIEHUEM Ul IpaKTuye-
CKHUX 3aJad.

YMenus:

- BBIOOp W peanu3aius aNropuTMOB 00yUSHHS C TIOAKPETI-
JICHUEM C YYeTOM clielu (UK 3a1a4u

- ajanTainys U HaCTPOHKa alrOPUTMOB OOYyUEHUS C MO
KPEIJICHUEM I10]1 OIIPEJCIICHHYIO CpeLy.

HaBbIkH (ONBIT J€eSITEJILHOCTH):

- HHTepecyeTcs HOBBIMHU TPEHJaMM B CBOEH mpodeccuo-
HAJIBHOM OTPaciii, pacCMaTPUBAET UX C TOUYKH 3PCHUS
IIPUMEHEHUS B CBOEH JEATEIbHOCTH;

- BIIaJIeeT HaBBIKOM HCIIOJIb30BAaHUS CYIECTBYIOLINX MPO-
IpaMMHBIX OMOIHOTEK U MOJieNell, Co3/1aHus MporpaMM-
HBIX pealln3aliii Ha OCHOBE AJITOPUTMOB OOYYEHUS C
MOJIKpEIJICHUEM

Cpencrsa Ayl OLCHKH Pa3IMYHbIX YPOBHEH (POPMUPOBAHUS KOMIIETEHIMN 1O KAaTErOpUsIM
«BHATh», «YMETb», «BIAAETh» O0ECIEUMBAIOT pEaU3alMl0 OCHOBHBIX MPUHIMIIOB KOHTPOJI,
TaKMX Kak OOBEKTUBHOCTb M HE3aBUCUMOCTb, MPAKTUKO-OPUEHTHUPOBAHHOCTDH, MEXJIUCIUILIH-
HapHOCTb.

C y4eToM 3TOro KOHTPOJIbHBIE BOIPOCH! (3a1aHus, 3a1a4n), sxoasmue B ®OC, mida pas-
JIMYHBIX KaTerOpUi U YpOBHEH OCBOEHHSI KOMIETEHIIUI MOTYT UMETh CJICAYIOLINNA BUJL.

3HATDH
ITpumepsnr:
Tunsl 3a1a4 MalIMHHOTO O0YUYEHUS U KJIacChl AITOPUTMOB, K HUM IPUMEHSEMBIE.
2. OcHOBHBbIE HaIPaBJICHUS PA3BUTHS UCCIEIOBAHUN B 00JIACTH CUCTEM HUCKYCCTBEHHOTO
MHTEJJIEKTA.
3. Teoperndeckrue OCHOBBI AITOPUTMOB MAIIMHHOTO 00Y4EHUS!.

=



YMETD Ilpumepsr:
1 TloaroToBUTH JaHHBIE K UCIOJIb30BAHUIO AITOPUTMA MALIMHHOTO O0OyUYEeHHUS.
OrneHnBaTh KAYECTBO PELICHUN CUCTEM MAIIMHHOTO OOYyUeHHS.
3. AnanTupoBaTrh alrOPUTMbI MAIMHHOIO OOYYEHUS K PEIICHUIO IPAKTUYECKUX 3ajiau.
BJIAJETD IIpumepsbr:
1 Merononorus pa3paboTKH peLIeHUH MAIIMHHOIO 00Y4EHUsI.
IIpuMepsl IPaKTUYECKOrO PUMEHEHHS apXUTEKTYP HCKYCCTBEHHOT'O UHTEIUICKTA.
3. Mertoabl OHJIaliH TECTUPOBAHUS PELICHUH MAIIMHHOIO 00y4€eHusl.

N

N

METOIAYECKHUE MATEPUAJIBL, ONPEAEJAIOIIUE ITPOONELYPBI
OIEHUBAHMUS 3HAHUU, YMEHUU U (UJIN) OIIBITA JEATEJIBHOCTH,
XAPAKTEPU3YIOIIHUE 3TAIIbI ®OPMUPOBAHUS KOMIIETEHITAM

[Tpumepsl (MakeTbl) METOAMYECKUX MATEpPUAJIOB, ONPEACIAIOLIUX MPOLEAYPbl OLIEHUBAHUS
3HAHUM, yMEHUH U (UJIK) OTbITA AEATEIbHOCTH

HaunmenoBanmne Kpartkasi xapakTepucTHKA OLIeHOY- IIpeacrasienue
OLICHOYHOI'0 HOI'0 CpeCTBa OLICHOYHOI0 CPEACTBA
cpeacrsa B hoHzge
Texymmii KOHTPOJIb CpencTBo IpoOBEpKHU OCBOEHUS KomriekTs! OmiieToB
yCIIEBAEMOCTHU YPOBHEH «3HAThY», KYMETh)» KOMIIE- (3amanHuii)

KommnuiexkT Ouj1eToB (IpUMepPHbIii)
buner 1.
11 baiiecoBckuii kaaccupukatop. Onenka npusHakos (Gaussian, Bernoulli,
Multinomial). EM anropurm.
1.2 Knacrepusarus. kMeans, kMeans++, MeanShift, DBSCAN.

buner 2.
2.1 Aucam6imu. Soft and Hard Voting. Bagging. Cnyuaiinsiii jiec.
2.2 Merpuueckuii kinaccudukaropsl. KNN. WKNN.

buner 3.

3.1 Jluneitnas perpeccust. LASSO, LARS. CART.

3.2 lepeBbs pemenuil. UndopmannoHHbIi BeIUTpbIl. Omudka kiaccuukamnuu, SHTpo-
nus, kpurepuil JLxkuan. [IpyHuHT.

burer 4.

41 TnoGanpubiii mouck. Ciydaiineii mouck. Gridsearch. Cnydaiinoe Omy»xna-
Hue.baliecoBckas ONITUMU3AIIISL.

4.2 Jluneiinas perpeccus. [lonnnomuanbHas perpeccus. I'peOHeBast perpeccusi.

burer 5.
5.1 AdaBoost. I'pagneHTHBINH OYCTHHT PENIAIONINX JI€PEBHEB.
5.2 Knacrepuzanus. AgglomerativeClustering. Merpuku kinactepu3anum.

burner 6.

6.1. Onenka knaccudukanun. ddpdexkruaocts 1o [lapero. Precision-Recall  ROC kpussie.

AUC.

6.2 Heiiponnsie ceru. IleprientpornPo3enbnarra. OOpaTHOE pacnmpoCTpaHEHHWE TparieHTa.
Oyukimy aktuBanuu. Softmax.



buner 7.

7.1 Jloxanpubiii momck. HillClimb u ero pasmoBumnoctn. Omkur. ['eHeTHyeckuii
QITOPHUTM.

7.2 MeTton onopHBIX BEKTOPOB. Sapa.

Ilepedyennb J1adopaTOpHBIX padoT (MIPUMEPHbIA)

O01mue pekoMeHAaIUN K JIA00PATOPHBIM padoTaM: /1JI Pa3HbIX YPOBHEHN MOATOTOBKU
CTYACHTOB MOXHO MCITIOJIB30BATh PA3HYIO I‘JIy6HHy pcaimn3anu pCUICHU. TaK, AJid CTYACHTOB HC-
TEXHUUYECKUX CIIEMATbHOCTEHN 3ajaHie MOXKET 3aKJII0UaThCSl B IPUMEHEHUHU TOTOBBIX METO/IOB U3
OMOIMOTEK WM 3aMIOJIHEHUEM IPOITYCKOB B IPOTpaMMax, rie O0JiblIas 4acTh MOArOTOBJIEHA ITpe-
nojiaBatesieM. J[j1s cTy/IeHTOB TeXHUYECKUX CHEeMaIbHOCTEH 3a1anue OyIeT 3aKI0uaThCs B peau-
3aIiH aJITOPUTMOB 0€3 HCITOJIb30BAHMSI TOTOBBIX PEIICHHIM.

JIP1.1 Metoasl paboThl ¢ TabauimamMu B Python. Arperanus v Busyaiau3aius JaHHbiX. [Ipo-
BeJICHHE NMEPBUYHOTO aHAIIM3a JaHHBIX.

[lenu: uzyueHre MeTO10B pabOTHI ¢ JaHHBIMU B Python u mpoBeneHre MepBHYHOIO aHATH3a
JAHHBIX.

3amanue: 3arpy3ure aataceT B pandasparadpeiiMm. BeiBennTe 0OCHOBHBIC TapaMeTphl 1aTace-
ta. OnpenenuTe, CKOJIbKO B 1aTACETE CIIy4aeB OTCYTCTBUSA NMPU3HAKOB. ONpenenure, CKOJIbKO Mpu-
3HAKOB SIBISIIOTCS KaTeropualbHbIMHU. Busyanusupyiite pacripeielieHne MPU3HAKOB IO KJIACCaM.
Busyanusupyiite 3aBUCUMOCTb MEXAY IPU3HAKAMHU.

JIP1.2 Ucnonb3oBanue u cpapHeHue anroputMoB kiaccudukanun: KNN, pemaromnme nepe-
Bbsl M X aHCAMOJIH, JTOTUCTUYECKAs! PEerpeCCHsl.

Llenu: npuMeHEHNE U OLIEHKA AJITOPUTMOB KJIACCH(PHUKALIUH.

3amanue:

Paznenute naracer Ha oOy4aromuil ¥ BaJUIAMOHHBINA C COXpaHEHUEM MPOMOPIMA KIIACCOB.
Knaccuduimpyiite Toukn u3 naracera ¢ nmomoinsio aaroputMoB KNN, jgoructudeckoi perpeccum,
CART, cayuaiinoro neca, CatBoost. IlogOepure nyumine napameTpsl alrOPUTMOB CIIOMOIIBIO Ba-
IuAauuoHHON BeIOOpKH. CpaBHUTE BpeMsl paObOThl aITOPUTMOB U 3aBUCUMOCTH OT MpeoOpadboTKu
JTAaHHBIX.

JIP1.3 Wcnonb30BaHNe U OLIEHKA alrOPUTMOB perpeccud. [log0op onTuManbHBIX MapameT-
POB perpeccuy.

Llenu: u3ydyeHue aropuTMOB PETPECCHH.

3amanue:

[TpuMeHnuTe METO TMHEHHON perpeccuu AJs pelieHus 3a/1aun Ha naTtacere. Jlo6aBbTe B 1a-
TaceT NOJMHOMHUAIIbHBIE TPpU3HaKH. J[00aBIsiiTe MPU3HAKK ITOKA HE YBUIUTE NIepeoOyUyeHne Ha Ba-
munanroHHomaatacete. Ilpumenure rpedHeByto perpeccuio u LASSO, utoOsl n30aBUTHCS OT Iepe-
00yJeHUsI.

JIP1.4 OntuMuzanuonHble 3a1a4u U uX pemenus. [logbop rumepmapaMeTpoB aaropuTMa
MOMOIIBIO METOAO0B ONTUMH3AIUN

[lenu: n3y4eHne alrOPUTMOB PEIICHHS] ONTHMU3AIMOHHBIX 3a/1a4.

3amanue:

1 OnTuMHU3UpyHTE IIMHY MapIIpyTa B 3aJaue KOMHBOsDKEpa ¢ ToMoIikio arroputMos hill-

climb, oTxura u reHeTUYECKOTO aNropuT™Ma. BEIBEIUTE MOTYYUBIINNACS TYTh U €T0 JUTHHY.

2. OnTUMU3HpYHTE TUNIEpPIapaMeTPhl AJITOPUTMA MAIIMHHOTO 00y4YeHHs1 (Ha BBIOOp) C IMOMO-

IIBIO CITyYallHOTO MOKCKa, MMOKCKa 110 pemerke, anropurMa hillclimb, renernueckoro anropurma.

JIP2.1 Knaccuduxkamms nzo0pakeHuit U TpaHchepHoe o0ydeHHe.



Llenu: n3yyeHne METOI0B TIIyOOKOTO 00y4eHus A7l paboThl C N300paKEHUSIMH.

3aganue:

3arpy3uTe naTaceT W CO3JaiTe UTepaTop AN MOJENU TIIyOOKOro oOydeHus. 3arpy3uTe
npenooydyennyro Ha ImageNetcseprounyro cets (AlexNet, VGG unu ResNet) u nobasste k back-
bonenonHoCBA3HBIN cnoit s 00y4deHusi. O0y4nTe HEHPOHHYIO CETh HA, BU3yaIIM3UPOBAB IpapuK
¢GyHKLIMU 1OTeph Ha oOywarollell M BalMJAlMOHHOM BblOOpke. Peanusyiite Moaynb NpUMEHEHHUs
HEHPOHHOM CETH K TaHHBIM, IIPOBEPHTE Ka4eCTBO O0YUYECHHUSI Ha TECTOBOM BBHIOOPKE.

JIP2.2 PaboTa ¢ TeKCTaMu M UX BEKTOPHBIMH TIpeJcTaBIeHusIMHE. Lle-
JIM: U3y4eHHE MOJIeNiel BEKTOPHOTO MPEICTaBICHUs TEKCTOB. 3a/1a-
HHE:
CkauaiiTe npenoOydeHHbIe BEeKTOpa i cioBaps. C MOMOIIbIO JII000ro KiaccuukaTopa Ma-
mmmHHOoro 00yuenus (KNN, SVM, CatBoost) kinaccuduimpyiiTe TeKCThI U3 AaTacera Mo CyMMe BeK-
TopoB cioB. Knaccupunupyiite Tekctsl ¢ momorisio LSTM certn.

JIP3. 1 Ilpumenenne Q-Networks st perieHus mpoCThIX OKPYKEHHUH.

Lenu: n3ydyenue npuMeHeHUs1 00Y4YEeHHUS C TIOAKPEIICHUEM I PEIICHHUH 3a/1a4 KOHTPOJISL.
3ananue:

OOyuuTe MPOCTYIO MOJHOCBA3HYI0Q-ceTh /1S pereHus okpyxenus LunarLander.

[Tponierypsl OleHMBAaHUS 3HAHWW, YMEHUH, (OPMBI M OpPTraHU3AIMS TEKYIIETO0 KOHTPOIS
yCIIEBaEMOCTH U IIPOMEKYTOUHON aTTeCTalMy 00y4YaroIuXCs

Texkylmuii KOHTPOJIb YCIIEBAEMOCTH U ITPOMEXKYTOUHAs aTTECTallMsI CTYAEHTOB BEJETCS B CO-
orBeTcTBUU C [loso’keHMEM O TEKyllleM KOHTPOJIE yCIIEBAEMOCTH U IPOMEXYTOYHOM aTTECTALUU
o0pa3oBaTesbHOI OpraHu3anuu

Tekymuili KOHTPOJIb yCIIEBAEMOCTH

Mopnyne nenurcs Ha 1Ba Oyoka. Kaxnapiii 0710k BKItoyaeT B ceOs M3ydeHHE 3aKOHUEHHOIO
paszznena, yactu Mozyss.

Texymuii KOHTPOJb 0 MOIYII0 OCYIIECTBIISIETCS MO KaJeHAapHOMY yueOHOMY TpaduKy.
Cpoku KoHTposbHBIX Meponpusthii (KM) u cpoku noaseneHust HTOroB o Moayio oToOpaxaroT-
csl B paboumnx y4eOHbIX MaHax Ha ceMecTp. CTYAEHT 0JKEH BBIIOJIHUTH BCE KOHTPOJIbHBIE MEPO-
IPUSTHS, IPEAYCMOTPEHHBIE MOyJIeEM K yKa3aHHOMY CPOKY, ITOCJIE YETO IPENoAaBaTesb IpoCTaB-
nsieT OaIbHbIE OLICHKH, HAOpaHHbBIE CTYAEHTOM I10 pe3yjbTaTaM TEKYIIEro KOHTPOJs ycleBaeMo-
¢ty 1o Moayito.

KoHTponbHOE MeponpuaTHe CUMUTAETCSl BBINOJHEHHBIM, €CJIM 3a HEro CTYAEHT IOJIY4HJI
OLIEHKY B Oaijax He HWX€ MUHUMAJIbHOW OLIEHKH, YCTAaHOBJIEHHOW MPOrpaMMOil Moyl Mo JaH-
HOMY MEpONPUATHIO.

CryneHThl, HE CIaBIINE KOHTPOJIbHOE MEPOIPHUATHE B YCTAHOBIJIEHHBIN CPOK, MTPOJOJIKAIOT
paboTaTh HaJl HUIM B COOTBETCTBUE C MOPSAKOM, IPUHSITHIM 00pa30BaTeIbHON OpraHU3aIuei.

IIpomexxyTouHast aTTecTanus

DopMOI MPOMEKYTOUHON aTTECTALMK 110 MOYIIIO SIBISIETCS 3a4eT.

OuenuBanue Monyns Benercs B COOTBETCTBUM ¢ [lonoxkeHneM 0 TeKyIeM KOHTpOJIE yCIie-
BAa€MOCTH U IPOMEKYTOUHOM aTTeCTalllM CTyI€HTOB 00pa30BaTeIbHON OpraHU3alIiH.

Hanpumep, MeToAHKA OLIEHKH 110 PEHTHHTY

CTyneHT, BBIIOJHUBIINN BCE MPEAYCMOTPEHHBIE YUeOHBIM IJIAHOM 33JaHUS U CIIaBLINIl BCe
KOHTPOJIBHBIE MEPOIPUSTHS, NTOJIY4aeT UTOTOBYIO OLIEHKY 110 MOyJIt0 332 CEMECTP B COOTBETCTBUU
CO CJIeAYIOIIEN IKAJIOU:

PeiiTunr Onenka Ha 3a4eTe
85-100
71-84 3adgeTr
60-70
0-59 He3zauer




PefiTunr crynenTa mo Moysro 3a ceMecTp OnpeenseTcst Kak cyMMa 0ajuioB, MOJIyYeHHBIX UM 32
Bce O10ku Monyiis, u 6ajuioB 3a MPOMEXYTOUHYIO aTTeCTaluioo. MakCuMaIbHOE KOJIMYECTBO Oal-
70B 32 Moayib B ceMecTpe ycranapiuBaeTcs: paBHbiM 100



