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1. llesu u 3212494 AU CIUILIHHBI

@opMUPOBAHUE TEOPETUUECKUX 3HAHUI 110 OCHOBAM MAILIMHHOIO OOyUYeHHUs IS
NOCTPOEHHUS POpMaTbHBIX MAaTEMATUYECKUX MOJIENIEH U UHTEPIPETALUH PE3YJIBTATOB
MOJIEJIMPOBAaHHUS; BBIPAOOTKA YMEHUS MO NPAKTHYECKOMY MPUMEHEHHIO METO/OB
MAIIMHHOTO OOYy4EHHMsI 1JIs1 MOCTPOCHMS (POpMaAIbHBIX MAaTEMaTHUYECKUX MOJEIIEH 1
WHTEPIIPETALNH PE3YIbTaTOB MOAEIUPOBAHUS IIPU PELIEHUY TPUKIIAIHBIX 33124 B
Pa3IUYHBIX TPUKIAJAHBIX 00JIACTAX U YMEHHUS U HaBbIKA UCTIONb30BAHUS PA3IUYHBIX
IPOrpaMMHBIX HHCTPYMEHTOB aHanu3a 0a3 JaHHBIX U CUCTEM MAIIMHHOTO 00y4eHHUS.

Kparkoe cogepkaHue TUCHMIITIMHBI

B npornecce 00ydeHust u3y4yaroTcss MaTEMaTHYE€CKUE OCHOBBI MAILIMHHOTO O0yY€eHUs,
0COOEHHOCTH U 00JIaCTh MPUMEHEHHUSI METOI0B MAIIMHHOTO 00yuyeHus. JlanHas yueOHas
JUCIUIUIMHA Pean3yeTcsl KaK LUK JICKIIMOHHBIX U JJA0OPAaTOPHBIX 3aHATHH, KOTOphIE
3HAKOMST CTYJAEHTOB C TEOPETUYECKUMHU OCHOBAaMH U aJITOPUTMAMH MAITUHHOTO
00y4eHHs, UX BO3MOKHBIMU IPAKTUUECKUMHU PEATU3ALUSIMHU U IPUMEHEHHEM MPU
pelIeHNH pealibHbIX 33/1a4. B paMKax JaHHOTrO Kypca CTYJE€HTHI JOJKHbI OJTYYUTh
IPEJCTaBIECHUE O 3aJa4ax, PEIIAEMbIX C [IOMOIIBI pacCMaTpuBaeMOM TEOPUH, U
OPUHLKIIAX TOCTPOEHUSI HEKOTOPBIX OCHOBHBIX KJIACCH(PHUKATOPOB.

2. Komnerenuuu odyuyamwmerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS

JTUCHUILIHHBI

[TnaaupyemMble pe3yabTaThl OCBOCHUS
OIT BO (xomneTeHIum)

[Inanupyemslie pe3yiabTaThbl
00y4eHus 1O TUCIHIIIINHE

OIIK-6 Cniocoben pazpabaTbIBaTh alrOPUTMBI U
KOMIIBIOTEPHBIE TIPOTPAMMBI, TIPUTOHBIE IS
MPAKTUYECKOTO MPUMEHEHHUS

3HaeT: MPUHIIUIIBI U METO/bl MAIIIMHHOTO 00y4eHus,
TUIIBI U KJIACCHI 33]1a4 MAIlIMHHOTO 00y4YeHus,
Metonosioruro ML Ops, craTucTuueckue MeTo bl
aHaJIM3a JaHHBIX, KJIACCUYECKHE METO/bI U
QJITOPUTMBI MAIIIMHHOTO O0y4YeHUs: TPETUKTUBHBIC -
00yuyeHHEe ¢ yUuTeIeM, JECKPUIITUBHBIE - 00yUYeHHE
0e3 yuuTens

YMeeT: COIoCTaBUTh 3ajjadyaM MpPeAMETHON 001acTi
KJIACChI 3a]1a4 MAIIMHHOTO 00y4YeHHsl, HCTIONb30BaTh
CTAaTHUCTUYECKHUE METObl aHAJIN3A JJAHHBIX IpU
pEIIeHnH 3a/]a4 MalllMHHOTO 00y4YeHUs, MPOBOAUTH
CPaBHUTENBHBIN aHAJN3 U OCYIIECTBIATH BBIOOD,
HACTPOMKY MPU HEOOXOAUMOCTH, pa3paboTKy
METOZIOB U aJITOPUTMOB JUIsl pEIICHUs 3a/1a4
MaIIMHHOTO 00y4eHHUs

MeeT npakTUYECKUI OMBIT: YYacTHsl B pa3paboTKe
QJITOPUTMOB JIJISl PEILICHUS 3a7a4 MAIlIMHHOTO
00ydeHHs

OIIK-8 CniocobeH noHMMaTh IPUHLUIIEI paOOTHI
COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOIOTUH 1
POTrPaMMHBIX CPEJICTB, B TOM YHCIIE
OTEYECTBEHHOTO IIPON3BO/ICTBA, U MCIIOIB30BaTh UX
IPY PELICHUH 3a/1a4 IPoQeCCHOHATEHON
JEATEIIHOCTH

MeeT mpakTUYEeCKUI OMBIT: TPOBOJIUTH
CPaBHUTENBHBIN aHAJHM3 U OCYIIECTBIATH BEIOOP
WHCTPYMEHTAJIBHBIX CPEJCTB JUISl PEIEHUS 3a/1a4
MAaIIMHHOTO 00y4YeHUs

3. Mecro nucuuninnbl B ctpykrype OII BO




[Iepeuenb npenmecTBYOMUX JUCUUAIUINH,
BHJIOB pabOT yueOHOTO MIaHa

[Iepeuenb nocnenyOMMUX TUCIUIUINH,
BHJIOB paboT

1.0.31 OnepaimoHHbIE CUCTEMBI,
1.0.21 O6BEKTHO-OpUEHTHPOBAHHOE
[MPOrpaMMUPOBAHUE

1.0.34 OcHOBBI TPOrpaMMHOMN MHXKEHEPHUH,
1.0.12 YucneHHble METO/IbI MEXAHUKH CIIJIOIIHBIX
cpex,

1.0.22 HckyCcCTBEHHBIN UHTEIUIEKT U HEHPOHHBIE
CeTH

TpC6OBaHI/I$I K «BXOHBIM» 3HAHUAM, YMCHUAM, HaBbIKaM CTYJICHTA, HCO6XOI[I/IMBIM
ITpHU OCBOCHHUU I(aHHOﬁ JUCHUITIINHBI 1 HpI/IO6pCTeHHBIM B PC3YJIbTATC OCBOCHUA

MPEAIIECTBYOIINUX TACIUTLIINAH:

JlucuuIinHa

TpeboBanus

1.0.21 O06BEKTHO-OpUEHTUPOBAHHOE
[IPOrpaMMUPOBAHUE

3HaeT: METOAUKY pa3paboTKU MpOrpamM C
MCIIO0JIb30BAaHUEM TEXHOJIOTUU OOBEKTHO-
OPUEHTHUPOBAHHOTO MPOrPaMMHUPOBAHHUS, CHHTAKCUC
SI3bIKa 00BEKTHO-OPHUEHTHUPOBAHHOTO
nporpammupoBanus C++, yCcTpoOMCTBO U PUHLIUIIBI
MOCTPOCHUSI 00BEKTHO-OPUEHTUPOBAHHBIX
OHOIMOTEK, OCHOBHBIE BOBMOKHOCTH COBPEMEHHBIX
WHTCTPUPOBAHHBIX Cpe/l pa3paboTKH MPOTPaMMHOTO
o0ecreueHns Ha 00bEKTHO-OPUEHTHUPOBAHHBIX
SI3BIKAX MPOTPAMMUPOBAHUS YMEET: peain30BbIBAThH
[IPOrpaMMHO U MCHOJIb30BaTh HA IPAKTUKE
MaTeMaTHYE€CKUE aJITOPUTMBI, C TPUMEHEHUEM
BBICOKOYPOBHEBOIO s13bIKa porpaMMmupoBanus C++,
aanTUPOBATh U UCIOJIb30BATh MA0IOHBI 0OBEKTHO-
OPUEHTHUPOBAHHOT'O MPOrPaMMHUPOBAHUS JJIS
perienus npodeccruoHanbHbIX 3a1a4 Meer
MPAKTHYECKHUI OMBIT: Pa3pabOTKH KOMIIBIOTEPHBIX
nporpaMM Ha si3bike C++, IpUMeHeHUsT 00bEKTHBIX
TEXHOJIOTHH Pa3pabOTKH MPOTPaMMHBIX CHCTEM,
paboTHl C OCHOBHBIMH COBPEMEHHBIMU
WHTETPUPOBAHHBIMU CpeaMu pa3paboTKU
MPOrpaMMHOTO o0ecriedeHus1 Ha 00BEKTHO-
OPUEHTUPOBAHHBIX A3BIKAX

1.0.31 OnepanrioHHbIE CUCTEMBI

3HAEeT: OCHOBHBIE IIMPOKO PACIPOCTPAHEHHBIE
OTIEPALIMOHHBIE CUCTEMBI, IPUHIIHUIIBI UX PabOTHI ,
[PUHLUIBI IOCTPOEHUS, HA3HAYEHUE, CTPYKTYDY,
(YHKIUH 1 BOIOLHUIO OTIEPALIMOHHBIX CHCTEM
YMeeT: NpOBOAUTH UHCTAJUISLUIO,
KOH(UTYPUPOBAHHE U 3arPy3Ky ONEPAMOHHBIX
CHUCTEM. B TOM YHUCJIE CETEBBIX, UCIIOIb30BATh
CTaHJAPTHBIE HUHCTPYMEHTHI COBPEMEHHBIX
ONEPALMOHHBIX CUCTEM MPU PEIICHUH 3a]a4
npodeccruoHanbHON AedTenbHocTH Mmeer
MIPAKTUYECKUI OIBIT: UCIOJIb30BAHUS OCHOBHBIX
BUI0B MHTEP(EICOB ONEPAIIIOHHBIX CUCTEM,
paboThl C OCHOBHBIMH KOMIIOHEHTaMHU COBPEMEHHBIX

OICPAIMOHHBIX CUCTCM

4. O0béM 1 BUABI YUeOHOIl padoThI



OO6mast TpyA0€eMKOCTh JUCHIUIUIMHBI cocTaBiseT 3 3.e., 108 4., 72,5 4. KOHTaKTHOM

paboThI
Pacnipenenenue o cemectpam
Bcero B yacax
Bun yue6HO# paboThI
4acoB Howmep cemectpa
5
OO6mmas Tpy10EMKOCTh TUCIIUTUTHHBI 108 108
AyoumopHvie 3auamusi: 64 64
Jlexuuu (JI) 32 32
[IpakTudeckue 3aHATUS, CEMHUHAPHI U (FITN) IPYTHE BHIIBI 0 0
aynuTopHbIX 3aHsaTui (I13)
Jlabopatopusie pabotsl (JIP) 32 32
Camocmosmenvras paboma (CPC) 35,5 35,5
[lonroToBka K sK3aMeHY 9,5 9.5
IToaroroBka oT4€TOB 1O 1aOOPATOPHBIM paboTaM 10 10
IToaroroBka K KOJUIEKTUBHOW MPOEKTHOM NESATEITBHOCTH 6 6
N3yuyeHue TeopeTuyecKoro Mmarepuaa 10 10
KoHcynbTanuu u mpoMexxyTodHas aTTecTalus 8,5 8,5
Bua koHTposs (3adet, qud.3a4ueT, IK3aMeH ) - JK3aMeH

5. Coneprkanue TUCHMIIIMHBI

O0beM ayIUTOPHBIX 3aHITHH MO BUJIaM
Ne HaunmeHnoBanue pa3nenoB AUCIUTUTMHBI B yacax
paznena
Bcero JI 113 JIP
1 Brenenne B MalimHHOE 00y4YeHUE 8 4 0 4
2 |OcHOBHBIE METO/BI MAIIMHHOTO 00yUYEHUS 8 4 0 4
3 Perpeccus. Knacrepuzanums. Knaccudukarms. 16 3 0 ]
['pacoBbIe METOBI
4  |AucambOnupoBanue mojeneid. bycrunr. Ilepeobyuenue. 16 8 0 8
5  |HelipoHHble ceTu 16 8 0 8
5.1. Jlekuuu
Ne Ne Koz-
HaumeHoBaHue uiM KpaTKoe coJepKaHue JTEKIIMOHHOTO 3aHATHUS BO
NeKIuujpas3aena
4acoB
Brenenue B mammnaHoe o0yuenue. OcHoBHBIE noHATHS. OnipeieieHne npeamMera
MamMHHOTO 00y4deHus. [Ipumepsl 3a1au u obnacteil npunoxenus. O6pasbl u
npu3Haku. Tumbl 3a1a4d npeackazanus. Perpeccus. Takconomusi. Kinaccudukarms.

1.2 1 Tuns! ommbok knaccudukanuu. O0001maroas cnocoOHOCTh KiaccudukaTopa. 4
[TpyHLIMIT MUHUMU3aLUU SMIIEpUYecKkoro pucka. HenooOyuenue. [lepeobyuenue.
CTaTUCTUYECKUM, HEUPOCETEBOM U CTPYKTYPHO - JIMTBUCTUYECKUM MOIXObI K
pacrno3HaBaHUIO 00pa3oB. CTPyKTypa TUITHYHOW CUCTEMBI PACTIO3HABAHHUS
00pa30B. [{uki1 mocTpoeHus: CUCTEMbI pacrio3HaBaHUSI 00Pa30B.

Knaccudukanus. OOmue NpUHIMIBL. JTaIbl KJacCuOUKAIuu. AJITOpUTMBI
00yueHus K1accuPUKATOpOB ¢ yuuteneM u 0e3 yuurens. JJuckpuMiUHaAHTHBII

3-4 2 |aHamm3. ['eomeTpudeckas UHTEpIpeTaIus 3aaaun knaccubukanuu. [IpoektuBHbi | 4
mo/1xoa. MeTpukH B MPOCTPAHCTBE MPU3HAKOB. EBKIIMIOBO paccTOsTHUE.
Paccrossane Maxanono6uca. OmuOK# MepBoro ¥ BTOPOro poja.




UyBCTBUTENBHOCTD U U30MpaTENbHOCTh. KprBas MOIHOCTH KpUTEPHUS
kinaccudukanuu. ROC-kpussle. [IpoBepka knaccudukaropa. [IpoBepka TecToBOM
BEIOOpPKOIL. [TepekpecTHa mpoBepka. OrieHKa HTHPOPMATUBHOCTH MPU3HAKOB.

OCHOBHBIE METO/IbI MAIIMHHOTO 00yueHus. baliecoBckas Kinaccupukarus.
'YcnoBHas BepoATHOCTh. PopMyiia mosHOM BeposTHOCTH. PopMmyna baiieca.
CrarucTuueckoe pacro3HaBanue o0pazoB. HauBHbIi OaliecoBckuii
kiaccudukatop. 3amada knaccudpukanun crnama. Kpurepuii oTHOMEHUS
npasaononobus. baiiecoBckuii yposens ommbku. baitecoBckuit puck. Kpurepuit
baiteca. MakcHMalIbHBIN anlOCTEPUOPHBINA KpuTepuid. Kpurepuii MakCHMabHOTO
npasaonoao6us. MHorokiaccoBble OaifecoBckue kinaccugukaropsl. baiiecoBckue
KJ1acCU(UKATOPBI AJI1 HOPMAJIBHO pacIpeIeIeHHbIX KJIACCOB MPHU Pa3InIHON
CTPYKTyp€ MaTpHUIbl KOBapUaI1H.

OnenuBanue pyHkumii pacnpenenenus. [lapamerpuueckoe onennBanue. Meros
MakcuMyMa Ipasonono6us. baitecoBckoe oniennBanue. Hemapamerpuueckoe
onieHnBanue. OrieHNBaHue AEpHBIM criaxuBanueM. OkHa [lap3ena. maakue
sipa. O1ieHKka MHOTOMEpHOH M1oTHOCTH. OtieHnBanue nmo K onmvkaimmmm
cocenam. Knaccuduranus no K 6nmkaidimm cocesam. B3pemmBaHie Npru3HaKoB.
[ToBbIlIEHNE CKOPOCTH MOUCKa Onmmkaiiiux coceneil. Meton k-D-nepesa. JlepeBbs
pemeHnii. OcHOBHbIE NOHATH. Kitacchl peraeMbIx 3a1a4: ONMCaHUE JaHHbIX,
kiaccudukanus, perpeccus. O01muUil aNropuT™ MOCTPOCHUS J€peBa PEILICHUH.
Kpurepun BeIOOpa HamTydiero arpudyra: npupocT UH(popMaluy,
OTHOCHUTEJIbHBIN npupocT nHpopmanyu, uaaekc ['muu. IlpaBuna ocranoBku
pa3ouenus nepesa. O6pe3anue aepesa. Anroputm ID3. [lepeoOydenue nepeBbeB
pemenuii. O6paboTka HEMpephIBHBIX aTpuOyTOB. O0yueHne Ha JaHHBIX C
nponyckamu. [Iporpammuoe obecrieueHue i HOCTPOEHUs JIEPEBbEB PELICHUH.

Perpeccusi. Meron HanmeHbInnx kBajpaToB. Teopema ["aycca -Mapxkosa.
OO0O0OIICHHBII METOT HAMMEHBIIINX KBAAPATOB. PEKypCHUBHBIN METOI HAMMEHBIIINX
KBaJIpaToB. AHAIIU3 PErPECCUOHHBIX OCTATKOB. [ paduueckas npoBepka
TUHEHHOCTH, TOMOCKeAAaCTUUHOCTU. OObsICHEHHAs! U HEOOBSICHEHHAsI BapUaIIUsl.
Koadpdumment nerepmunaruu. HeycroitunBocts MHK k BeIOpocam. PobactHast
perpeccusi. TeopeTuKo-MHOKECTBEHHBIN MOAX0 K perpeccun. Omuoku
pEerpeccuu: HOPMaJIbHOCTh U OTPAHUYEHHOCTh. T€O0PETHKO-MHOKECTBEHHOE
OIICHUBAaHUE TTAPaMETPOB PErPECCUU U MPOTHO3a MPU UHTEPBATHLHON OIINOKE.
Craryc o6pasnos. [TMO-pazmax u [TMO-otknonenne. BeIOpoChl, HHCAWIEPHI,
ayTcaiaepbl U aOCOTIOTHBIE BEIOPOCH. DMIMPUICCKOE OIICHUBAHUE WHTEPBALHOM
omnOKu. [InanupoBanue 3KkcepuMeHTa Npu NOCTPOSHUH PETPECCUU C
WHTEpBaJIbHON o1mnOKoii MHoromepHas perpeccusi. OCOOEHHOCTH OCTPOCHHUS
pErpeccuu Mo MHOTOMEPHBIM JIaHHBIM. MHOXECTBEHHAs JIMHEHHAs perpeccus, ee
MpEeUMYIIEeCTBA U HETOCTaTKU. MyIbTHKOUIMHEAPHOCTh JTaHHBIX. Perpeccus Ha
raBHble KoMIOHEHTHI. MHTepnpeTanus PI'K-moneneit. [IpoBepka perpecCHOHHBIX
mozenei. Ommbka oOyueHus u omudka nporuosa. Kpurepuii BbiOopa KoJauuecTBa
[JIaBHBIX KOMITIOHEHT npu noctpoeHuun PI'K.

11-12

AHaJIN3 MHOTOMEPHBIX JaHHBIX. KoppensimoHHbie U MPUIHMHHO-CIIEACTBEHHBIC
cBsi3u. Koppensius npu3HaKkoB U CTPYKTypa JaHHBIX. JIaTeHTHBIE CTPYKTYPHI B
nanHbIX. @opManbHas 1 3G PeKTUBHASI pa3MEPHOCTh MaHHbIX. CTPYKTypa U yM B
nmaHHbIX. [loHKEeHNE pa3MepHOCTH JaHHBIX. [[OMCK JTaTEHTHBIX CTPYKTYD.
OTaeneHne CTPyKTyphl OT IITyMa. MeTo/T TITaBHBIX KOMIIOHEHT KaK JEKOMITO3HIIHS
MaTpUIlbl JaHHBIX. MaTpuiia cuetoB. MaTpuiia Harpy3ok. Marpuiia ommoox.
OOBsiICHEHHAs1 ¥ OCTATOYHAS BapHalus B JaHHBIX. [IpenoOdpaboTka TaHHBIX.
['paduueckast UHTEpIPETAIINS METO 1A TIIABHBIX KOMIIOHEHT. Kpurepuu Beioopa
KOJIMYECTBA IIaBHBIX KOMITOHEHT. Transfer learning, amanramnus Mozaenei mou
3a71a4y.

13-14

Knacrepuzanus. Knacrepuzanus kak kinaccupukaiys 6e3 yuurens. Mepsl
CXOJICTBAa U MephI pa3nuuus o0pa3oB. Kpurepun kauecTna KiiacTepu3aliy.

I/ITCpaTI/IBHa OIITUMM3al U pa36I/IeHI/I}I Ha KJIACTCPhI. IInockue MeToanl




knactepuzanuu. Meton K cpennux. Merox ISODATA. Meton FOREL. I'padoBsie
MeTozbl. Mepapxudeckas kiacTepusanus. ATIOMEpaTUBHBIE U Pa3IEISIONIIe
QITOpPUTMBI Kiactepuzanuu. Jlenaporpammel. KomuTeTHBIE METOABI
pacrnio3HaBaHus 00pa3oB. TeopeTnueckue NpearnoCbUIKH KOMUTETHBIX METO/IOB.
OnuHoYHBIE MOJIENN M aHcamMOiu Mozeneil. [TocnenoBarenbHbIE METOIBI
koMuTeTOB: OycTHHT, AdaBoost. Ommoku KinaccupuKamy KOMATETHBIMU
meTonamu. bByctunr u nepeoOyuenue. [lapannenbHpie METOBI KOMUTETOB:
OyTcTpen, OSTTHHT.

Heiiponnsie cetu. [Ipeanoceuiku BO3HUKHOBEHHS HelpoceTeil. [lepuentpon
Po3zen6narra. Muorocnoinsiii neprentpoH. Kaprer Koxonena. Cern Xonduiga.
MeToasr 00ydeHus HelipoceTeil. MeTon omopHbIX BEKTOPOB. MammmHHOE 00ydeHHE

15-16| 5 - 4
u Teopusi. Bannuka-UepBonenkuca. [IpyHIMT CTPYKTYpHON MUHUMHU3AIMH PHCKA.
MeTon onopHbIX BeKTOpoB. [lonuTnka HazHaueHus mrpados. SAnepHbie
npeoOpa3oBanus. Perpeccust OMOpPHBIX BEKTOPOB.
5.2. llpakTHyecKue 3aHATHS, CEMHUHAPbI
He npenycmorpenst
5.3. JIaboparopHbie padoThI
Ne Ne Kox-
HaumeHnoBaHue Wi KpaTKoe cofiepskaHue 1abopaTopHOi padoTh BO
3aHATHUA[pa3ena
4acoB
1 1  |ba3oBble HHCTPYMEHTHI MATMHHOTO OOYYEHHUS. 2
s3Ik IporpammupoBanus Python. Pabora ¢ 6ubnuorexkamu Numpy, Pandas,
2 1 . 2
Matplotlib. Pabora ¢ Google Colaboratory.
3-4 2 [[Ipenckazanue paka rpyau Ha naHHbIX Breast Cancer Prediction. 4
5.6 3 Pemenue 3agauun o Tume aecHoro nokpeiTust u3 penozutopust UCI meTonom 4
OmmKaimux cocenei.
7.3 3 Perienue 3a1auu 0 THIIE JIECHOTO NOKpBITUS U3 periosutopust UCI metonom
OmKaHIINX cocenei.
9-10 4  [[locTpoeHne peKOMEHIATEIbHON CUCTEMBbI 4
11-12| 4 |[locTpoeHne peKOMEHIATEIbHON CUCTEMBI 4
Co3nanue cBepTOYHON HEUPOHHOMU ceTH Ha (PpeiiMOBpKe TyOOKOT0 00yUEHHS
13-14 5 |PyTorch mns pemenus 3agauun pacno3HaBanus 10 KI1accoB 0ObEKTOB Ha JlaTaceTe 4
CIFARI10.
Co3nanue cBepTOYHON HEWPOHHOMU ceTH Ha (ppeiiMOBpKe TyOOKOro 00yUeHHs
15-16| 5 [PyTorch nns pemenus 3agaun pacno3HaBanust 10 kiiaccoB 0ObeKTOB Ha natacete | 4
CIFARI10.
5.4. CamocrosiTeqibHasi padoTa CTyIeHTa
Beinonnenne CPC
Cnucok JmTepaTypsl (C yKa3aHHEM Kon-
ITogsunx CPC paszenos, ras, cTpaHull) / ccbuika Ha  (CemecTp| BO
pecypc 4acoB
OVYM], ocH. nmut. 1. 1:
MoAroToBKa K SK3aMeHY https://e.lanbook.com/book/131686; m. 2: 5 9.5
https://e.lanbook.com/book/82818; non. mut. ’
. 3: https://e.lanbook.com/book100905.
[ToaroroBka 0TYETOB 1O 1aOOPATOPHBIM ['OCT Odopmaenus oruéra; IYMJI, ocH. 5 10
paboram mut. 1. 2: https://e.lanbook.com/book/82818.




[ToaroToBka K KOJJIEKTUBHOW MPOEKTHOM

OVYM], ocH. iUt 1. 1:
https://e.lanbook.com/book/131686; m. 2:

eI TEIIbHOCTH https://e.lanbook.com/book/82818; mom. mut. 6
m. 3: https://e.lanbook.com/book100905.
OYMJI, ocH. aut. 1. 1:
https://e.lanbook.com/book/131686; m. 2:

M3ydeHune TeopeTHYeCcKoro Marepuaia 10

https://e.lanbook.com/book/82818; norm. nut.
. 3: https://e.lanbook.com/book 100905.

6. @oH/1 OLIEHOYHBIX CPEACTB /IJIsl IPOBeIeHNsI TEKYIEro KOHTPOJIsl YCIeBAeMOCTH,
NMPOMEKYTOYHOM aTTecTAllUN

KonTponb kauecTBa 0CBOEHUS 00pa30BaTEIbHON NPOrpaMMbl OCYILECTBIISETCS B
cootBeTcTBUH ¢ [lonokeHnem o 6aNIbHO-PEUTUHTOBOM CUCTEME OILICHUBAHUS PE3YJIbTATOB

y4eOHOH JESITeIbHOCTH 00y4arOIINXCS.

6.1. KonTpoabusie meponpusitus (KM)

Yun-
Has3Banue
Ne | Ce- Bun Makc. THIBA-
KOHTPOJIBHOIO (Bec [Topsinok HauMcaeHus 6aIOB
KM|mecTp| koHTpoIns Oann eTcs B
MEPOIPUITHS A
BepHo BBITIOTHEH MYHKT 1 1abopaTtopHoit
paboThl -1 Ga.
KM-1 BepHO BBITIOJIHEH MYHKT 2 1a00paTopHOi
Texymmii paboThl -1 Ga.
1 5 JlaGopatopHast | 5 | 4 " HK3aMeH
KOHTPOJIb aGora 1 [TpaBubHO OopMIIEH OTYET IO
p nmabopaTopHoit padote -1 6a.
Samrui oTuéT -1 Gas.
B npotuBHOM ciyuae -0 6asios.
BepHo BbImosiHeH MyHKT | 1abopaTopHoit
pabotsl -1 Gas.
KM-2 BepHo BBITIONTHEH MyHKT 2 1a00opaTopHOI
2 5 Tewymuit JlaGoparopHas | 10| 4 padotsi -1 Gan. n DK3aMEH
KOHTPOJIb aGoTa 2 [IpaBuibHO opopmiieH OTYET 11O
p nmabopatopHoii padore -1 Gam.
Sammrin oT4éT -1 Oasnl.
B nporuBHOM citydae -0 6asios.
BepHo BBINOJIHEH MYHKT 1 1abopaTtopHoit
paboThl -1 Ga.
KM-3 BepHO BBINIOJIHEH MYHKT 2 1a00paTopHOi
Texymmii paboThl -1 Ga.
3 5 Jlaboparopuast | 15| 4 N DK3aMEH
KOHTPOJIb a6oTa 3 [IpaBubHO OhopMIIEH OTYET TTO
p nmabopaTopHoii padote -1 6an.
Samutun oTuét -1 6anm.
B npotuBHOM ciyuae -0 6asuios.
BepHo BbINoIHEH MyHKT 1 1abopaTopHOn
paboThl -1 Gam.
KM-4 BepHO BBINOJIHEH MyHKT 2 1a00paTopHOU
Texymmii paboThl -1 Gam.
41 5 JlaGoparopHas | 15| 4 N PK3aMEH
KOHTPOJIb aGora 4 [TpaBubHO OOpMITEH OTYET TIO
p nmaboparopHoii pabote -1 Gan.
Samrun oTuéT -1 Ga.
B npotuBHOM ciyuae -0 6amios.




Texymui
KOHTPOJIb

KM-5
JlaGopartopHas
pabota 5

15

BepHo BBINIOJIHEH MYHKT 1 1abopaTtopHoit
paboThl -1 Ga.

BepHO BBITIOJIHEH MYHKT 2 J1ab0opaTopHOi
paboThl -1 Ga.

[IpaBubHO OopMIIEH OTYET TIO
nmabopaTopHoil padote -1 6an.

SamuTun oTuét -1 6anmn.

B npotuBHOM cirydae -0 6aoB.

OK3aMCH|

Texymnii
KOHTPOJIb

KM-6
KonnextuBHas
MPOEKTHAs
NESITENBLHOCTD

CTyneHThl pa3ensioTcs Ha KOMaHAbl 10 2-
4 yenoseka. Kaxaast komana noiayyaet
3agaHue. 3aJJaHue COAEPKUT KaK
TEOPETUYECKUE, TAK U MPAKTUUECKUE
BOIIPOCHI. BOITPOCHI CBsI3aHBbI €
aJIrOpUTMaMM U METOAAMH MAalTUHHOTO
00y4eHUsI, CHCTEMaMH UCKYCCTBEHHOTO
MHTEJJIEKTA, 3a7a4aMy, PEIIaeMbIMU IIPH
CO3/1aHUH, MOAJIEPKKE U UCTIOIb30BAHUU
CHUCTEM UCKYCCTBEHHOTO UHTEIIIEKTA.

Kasx b1t unieH koMaH bl oydaet 3 6anna
[IPY [IOJIHOM U CTPYKTYpUPOBAaHHOM
orBere. KomaH/1a JOrMUHO U JOKa3aTeNbHO
packpbIBaeT npoliieMy, MPeAIoKEeHHYIO B
3aJlaHuU, OTBET HE COJIEPKUT (PaKTUUECKUX
OIIMOOK M XapaKTepu3yeTcs IIyOHHOIA,
[MOJIHOTOIA;

2 GaJia -OTBET UMEET JOCTATOUHBIN
COJIEP>KATEIIbHBIN YPOBEHB, OJJHAKO
OTJINYaeTcs claboi
CTPYKTYPUPOBAaHHOCTbHIO, UMEIOTCS
HETOYHOCTHU IIPU OTBETE;

1 Gam -oTBET UMeeT (pparMeHTapHBIN
XapakTep, OTINYAETCS TOBEPXHOCTHOCTBIO
1 MaJIo¥ cofiepKaTeIbHOCThIO, UMEIOTCA
HETOYHOCTHU IIPU OTBETE, MaTepuall B
OCHOBHOM M3JIaraeTcsi, HO I0MyLIEHbI
(bakTHuecKue OMMOKHY;

0 6aIoB -IOMyCKAIOTCA CYIECTBEHHBIE
(akTHueckue ouMOKY pU OTBETE, HA
OOJIBIIYIO YaCTh JOMOIHUTEIbHBIX
BOIIPOCOB 10 COAECPKAHHUIO IK3aMEHa
CTYJIEHT 3aTpyAHsETCs 1aTh OTBET WU HE
JTa€T BEPHBIX OTBETOB.

KomMaH1a MOXKET OJTYyYUTh MAKCUMAaJIbHBIN
6asu1 (3 6aia) Npu MpeaCTaBICHUN CBOETO
[IPOEKTa, CBA3aHHOE C CO/IEp)KaHUEM
JUCLUIINHBIL.

OK3aMCH|

ITpome-
KYTOUHAas
arTecTauus

KM-7 Dx3ameH

Bompoc 1.

2 Oasa -CTyJIeHT JaJt MOJTHBIA BEPHBII
OTBET Ha BOIIPOC;

1 Ga -CTyIeHT Aai He TOJTHBIN OTBET Ha
BOIIPOC;

0 6aIoB -CTYAEHT HE OTBETUJI Ha BOIPOC
WM OTBET OBLJI HE BEPHBIH.

Bompoc 2.

2 GaJia -CTY[EHT Jajl MOJIHBINA BepHBIN
OTBET Ha BOIIPOC;

OK3aMCH




1 Gani -CTyaeHT AaJl He TOJIHBIN OTBET Ha
BOITPOC;

(0 6aiIoB -CTYAEHT HE OTBETUII HAa BOIIPOC
WU OTBET OBLT HE BEPHBII.

Bormpoc 3.

2 Oasa -CTyJIeHT JaJl IMOJTHBIA BEpHBII
OTBET Ha BOIPOC;

1 GasI -CTyIeHT JaJl He TIOJIHBIN OTBET Ha
BOITPOC;

0 GayIoB -CTYJAEHT HE OTBETUJI Ha BOTIPOC
WJIH OTBET OBbLT HE BEPHBIM.

6.2. Ilpouenypa npoBeaeHusi, KpUTEPUH OLlEeHMBAHUSA

Bun

MIPOMEKYTOYHON [Ipouenypa nposenenus
aTTeCTaluU

Kpurepun
OLCHHUBAaHUA

OK3aMCH

Ha sk3aMeHe npoucxouT olleHUBaHWE Y4eOHOW AeSTeNbHOCTH
00y4aroIuXcs 10 JUCLMIIIMHE HA OCHOBE MOJIyYE€HHBIX OLICHOK 32
KOHTPOJIbHO-PEUTHHIOBBIE MEPONPUATHUS TEKYILETO KOHTPOJIS.
CTyZeHT MOXET yJay4lIUTh CBOM PEUTHHI, POil/is KOHTPOJIBHOE

onpoca. CTyIeHTy BBIJIaETCS SK3aMEHAIIMOHHBIN OUJIET,
coJeprKalmii 3 Borpoca U3 pa3HbIX TeM Kypca. CTyneHTy naeTcs
60 MUHYT Ha MOATOTOBKY OTBETOB. 3aTEM CTYJECHT 03ByYHBaET
CBOM OTBETBHI.

MEpPONpUATHE TPOMEKYTOUHOH aTTecTalluu, KOTOpoe He siBisieTcs (B cooTBeTcTBHM C
o0si3aTenbHbIM. KOHTpoJIbHOE MeponpUsATHE IPOMEKYTOUHON  |mII. 2.5, 2.6
aTTecTallMi IPOBOAMUTCS BO BpeMs SK3aMeHa B BuJe ycTHoro  |[[lonoxkeHust

6.3. ITacnopt oHIa OLIEHOYHBIX CPEACTB

KommereHmn

Pesynbrarsl 00yueHus

OIIK-6

3HaeT: MMPUHIHUIIBI U MECTOJAbI MAITKUHHOT'O O6y‘-I€HI/I$I, THIIBI U KJIACChI 3aaa4
MAallIMHHOI'O O6y‘IeHI/I5I, MCTOOOJIOTHIO ML OpS, CTaTUCTHYCCKUEC MCTObI

aHaJIn3a JaHHBIX, KIACCUUCCKUC MCTOAbBI U aJITOPUTMBI MAIIIMHHOIO O6y‘-I€HI/ISII +

NPEAUKTUBHBIE - 00yUeHHE C YUUTENIEM, IeCKPUIITUBHBIE - 00yueHue 0e3
YUUTEIS

OIIK-6

'YMeeT: COIMOCTaBUTh 3aJadaM HpCIIMGTHOfI 00JIaCTH KJ1aCChI 3aJa4 MalliMHHOI'O
O6yLICHI/I${, HCIIOJIB30BaTh CTATUCTUYCCKHUEC METOABI aHaJIM3a JaHHBIX IIPpH

PCIICHUHN 3a/1a4 MAIlIMHHOI'O O6y‘-IeHI/I$I, MMpOBOAUTH CpaBHHTGHBHBIﬁ aHaJIn3 u
OCYIIECTBISITH BEIOOP, HACTPOMKY MPH HEOOXOAMMOCTH, pa3pabOTKy METOIOB
1 aJITOPUTMOB U PCIICHUA 3a1a4 MAIlTMHHOT'O O6y‘-I€HI/I$I

OIIK-6

VMeeT mpakTUYeCKU OTBIT: Y4acTHsl B pa3paboTKe alrTOPUTMOB JJIs PEIICHUS
3a/1a4 MAIIMHHOTO O0yYeHUS

OIIK-8

lMeeT MpakTHYECKUI ONBIT: MPOBOAUTH CPABHUTENBHBIA aHAIIN3 U
OCYIIECTBIATH BEIOOP MHCTPYMEHTAIBHBIX CPEACTB AJIS peIIeHUs 3a/1a4

MaIIMHHOTO 00y4eHHUs

TumnoBbie KOHTPOJIBHBIC 3alaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B
IIPUITOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe M MH(OPMAIIMOHHOE O0ecredeHUe TUCHUIIMHBI




ITeyaTHas ydyeOHO-MeTOMUYECKAS JOKYMEHTALMS
@) OCHOBHAsL IUMepamypa:
Acuunkuii JI. H. BBeeHue B HCKYyCCTBEHHBI UHTEIIJIEKT : yueo.

noco6ue / JI. H. Slcaunkuid. - 2-e u3a., ucnp.. - M. : Akagemus, 2008. - 174, [1 ] c.

1.

0) OononHumMeNbHASL IUMepPamypa:
He npenycmorpena

8) omeuecmeennuvle U 3apy0edtCHble HCYPHANLL NO OUCYUNTUHE, UMerowuecs 8 bubauomexe:
He npenycmorpeHsl

2) MemoouuecKue YKazaHus 01 Cmy0eHmos8 no 0C80EHUIO OUCYUNTUHDL.
MeTtonuyeckne yka3zaHus IO OpraHU3aI[ul CaMOCTOSTEILHONU paboTh

l.
CTyZIEHTa
2.

I'OCT Odopmiienus oTuéra

U3 HUX: yuebHO-Memoouueckoe obecneuerue camocmoamenbHou pabomol cmyoeHma:
Meronnueckue ykazaHusi IO OpraHu3alluy CaMOCTOSATEIIbHOU padoThI

1.
CTyZIEHTa
2.

I'OCT Od¢opmiienus oTuéra

DJIeKTPOHHAS Y4eOHO-MeTOoANYeCKAsl IOKYMEeHTAIUs

HaumenoBanue
Ne Bun peeypeas bubmorpadudeckoe onrcanue
JTUTEPaTyphl ANEKTPOHHON
dbopme
[[Tanes-11IBapii, I1I. Mnen mammunoro oOyueHus : yueOHoe
noco6wue / I11. [lTanes-IIBapi, ben-Aasualll. ; mepesox ¢
OcHOBHAs ObC anruiickoro A. A. Cnuakuna. — Mocksa : JIMK Ilpecc, 2019.
1 N30aTeIILCTBA — 436 ¢c. — ISBN 978-5-97060-673-5. — TekcrT :
nmuTepaTypa .
Jlanb PIIEKTPOHHBIH // JIaHb : 37I€KTPOHHO-OMOINOTEYHAs cCUCTEMA. —
URL: https://e.lanbook.com/book/131686 (aara oOpatieHus:
09.05.2025). — Pexxum moctyna: AJis aBTOpH3. TOJIB30BaTENCH.
Koanpo, JI. I1. TTocTpoeHne cucreM MammHHOTO 00y4YeHHs Ha
si3pike Python / JI. I1. Koanwo, B. Puvapr ; mepeBon ¢
OcHOBHAs 9bC anrmuiickoro A. A. CnuakuH. — 2-¢ u31. — Mocksa : [IMK
2 N30aTeILCTBA [Ipecc, 2016. — 302 ¢c. — ISBN 978-5-97060-330-7. — Tekcr :
muTeparypa o
Jlanb PIEKTPOHHBIH // JIaHb : 37IeKTPOHHO-OMOINOTEYHas cUCTEMA. —
URL: https://e.lanbook.com/book/82818 (nara oOparieHwus:
09.05.2025). — Pexum noctyna: 1Jig aBTOPU3. MOJIb30BATEIEH.
Pamika, C. Python u mammHHOe 00ydeHue: kpaitHe He00X0AUMOe
mocoOue 1Mo HOBEHIIICH MpecKa3aTeIbHON aHATUTHKE,
o0s13aTenbHOE 1711 0oJiee ITyOOKOTro MOHUMAaHUs METOA0JIOTUI
ObC MalIuHHOTO 00y4eHus : pykoBoacTBo / C. Pamika ; mepeBos ¢
3 fI/(I)THeOJ:;HTZHBHaﬂ N31aTebCTBA aHmmiickoro A. B. Jlorynoa. — Mocksa : JIMK Ilpecc, 2017.
patyp TTans 418 ¢c. — ISBN 978-5-97060-409-0. — Texer :
PIEKTPOHHBIH // JIaHb : 37€KTPOHHO-OMOINOTEUHAs cUCTEMA. —
URL.: https://e.lanbook.com/book/100905 (mara obpamienus:
09.05.2025). — Pexum noctyna: 1jig aBTOPU3. MOJIb30BATEIEH.

HepequL HCIIOJIB3YCMOTO IIPOIrpaMMHOIO oOecreUeHMS:




N —

. Microsoft-Office(6eccpouno)
. -Python(6eccpouno)

3. Microsoft-Microsoft Imagine Premium (Windows Client, Windows Server, Visual
Studio Professional, Visual Studio Premium, Windows Embedded, Visio, Project,
OneNote, SQL Server, BizTalk Server, SharePoint Server)(04.08.2019)

[lepeueHp HCTONB3yEMBIX MTPOPECCUOHATBHBIX 0a3 TaHHBIX U HHPOPMALIMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHYECKOe o0ecredeHne T1CIUTTHHbI

OcHOBHOE 060py,I[OBaHI/Ie, CTCHbI, MAKCTbI, KOMIIbXOTCpHAA TCXHHKA,

N Ne
Bup 3anstuit Ay MPEyCTAHOBICHHOE TIPOTPaMMHOE 00eCIIeUCHHE, UCTIONh3yeMOe s
YA Pa3IMYHBIX BUIOB 3aHITUH

CamocrositensHas (332

[1K, uaTepHer.
pabora ctynenra  |(30)
333

JlaGopaTopHbie 3aHATHS (36) [1K, uarepHer.
333

Jlexuun

(30)

[1K, npoekrop, 3KpaH.




