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1. OBIIUE CBEIEHUSA

VYuyeOnas qucuuminHa « HelipoceTeBbie TEXHOIOTHIY U3Y4aeTCs BO BTOPOM CEMECTpE.
KypcoBas pabota — He peaycMOTpeHa.

1.1. ®opma npoOMEKXYTOYHOM ATTECTAIMHU: 3a4ET C OLCHKOM.
1.2. Mecto yuebHoM nucuuruinabl B ctpykrype OITOIIL.

VYuyeOnas qucuumuinHa HelipoceTeBbie TEXHOIOTUU OTHOCHUTCS K 0053aTEIbHON YacTH.
OcHOBOM JUIsI OCBOCHMSI UCUUIUIMHBI SIBJSIOTCS PE3yJbTaTbl OOydYeHHUS MO MPEAIIeCTBYIOIINM
JUCLHUIIIIMHAM U IIPAaKTUKaM:

- KomnbrotepHas anredpa 1 MaTeMaTHUECKHUE OCHOBAHHS MAIIIMHHOTO OOy4YeHHUS,

- Kiaccuueckue anropuTMbl MaIIMHHOTO 00Y4YEHHUS.
PesynbpTarel 00ydeHus MO y4eOHOW AMCUMIUIMHE HCIONB3YIOTCS MPH HM3YYEHUU CIEAYIOUINX
JUCLHUIIINH U IIPOXOKICHUS ITPAKTHK:

- MeToapl 1 TEXHOJIOTHH 00pabOTKH OOJBIINX JAHHBIX;

- bonpmme TeKCTOBBIE MOJIENN NJAHHBIX;

- [IpukitagHele 3aa4i HHTEIUIEKTYIbHOTO AHAJIN3A IAHHBIX.
PesynbpTarel OCBOGHMsS y4eOHOW JUCUUIUIMHBI B JalbHEdIIeM OyIyT HCHOJIb30BaHbl MpU
BBINOJIHEHUH BBITYCKHOW KBaTH(PUKAIMOHHOMN pabOTHI.

2. IEJM U ILIAHUPYEMBIE PE3YJIbTATHI OBYUYEHMUS [1O
JUCHUILIMHE (MOJIYJIIO)

Lenssmu u3yyenus qucuuIuinHbl HelipoceTeBble TEXHOIOTUHN SBISIFOTCS:

- (dopmMHpoBaHKE HaBbIKA BEIOOpA CTPYKTYp JAHHBIX M OMOIMOTEK MX 00pabOTKHU MpH
MOCTPOCHUH MOJIENIN MALTMHHOTO 00y4eHuS;

- ¢dbopMHpoBaHKE HaBbIKa pa3pabOTKH MOAEIeH MAaIIMHHOTO OOY4eHUs Ui pelIeHHs
MIOCTABJICHHBIX 3a]1a4;

- (dhopMHUpOBaHHE HaBbIKAa pealn3alud Mojerneil mamuHHOro obydenust B [1O musa
peleHHs TOCTaBICHHON 3a/1auu;

- ¢dopmupoBaHue y 00y4yaroIMXCsl KOMIETEHIIUH, YCTaHOBIEHHON 00pa3zoBaTeabHOMN
nporpammoii B cootBeTcTBrM ¢ ®I'OC BO 1o maHHON JUCIUTIIIMHE.
PesynbraTom o0yueHHs 110 yuyeOHOM TUCIHMITIIMHE SBISETCS OBJIaJeHHE 00yUYaroMMUCS 3HaHUSAMH,
YMEHHUSIMH, HAaBBIKAMHA ¥ OIBITOM JIESTEIFHOCTH, XapaKTEPU3YIOIUMH Iporecc (hOPpMHUPOBAHUS
KOMIIETEHIIMM U 00ECHeUnBAIOIMMU JJOCTH)KEHUE MJIAHUPYEMBIX PE3yJIbTaTOB OCBOEHHS y4ueOHOM
JVICTIATUTAHB.

2.1. @®opmupyemble KOMIETECHIINU, MHIUKATOPBI JOCTHKEHUSI KOMIIETEHIINH,
COOTHECEHHBIE C TUTAHUPYEMBIMU Pe3yJIbTaTaMu 00YUYCHHS 110 AUCIUILINHE!

Koa n HaumeHnoBanme
Koa n HaumeHoBaHue T Ilnanupyembie pe3yJbTaThl 00y4eHHUs
KOMIIETEeHIINH MO TUCHUILINHE
AOCTH:KEHHSs] KOMIIeTeHIMH
OIIK-3 N-OIIK-3.2 — (hopMHUpOBaHUE HABBIKA BHIOOPA
CriocoOeH pa3pabarbiBaTh | AHAIU3 U TEOPETUUECKHUE CTPYKTYp JaHHBIX U OUONNOTEK UX
MaTeMaTH4eCKUe MOIeNI | 000OIIEHNS HAyYHBIX JAHHBIX B | 0OpaGOTKM IIPU MOCTPOSHUH MOJIEIH
U TIPOBOJIUTH UX aHAIIN3 COOTBETCTBHH C 3aJauaMH MAaIIMHHOTO 00y4eHHUS;
IIPU PEIIEHUN 3aa4 B HCCIICI0BaHUS
obiactu
npodeccuoHaTbHON
JeSITeNbHOCTH




Kox 1 HamMeHOBaHHE

Kox m HanMeHOBaHHE

IInanupyemble pe3yJbTaThbI 00y4eHUs!

Crioco6eH uCIonp30BaTh
1 pa3pabaTeIBaTh MOJEITH
MalIMHHOTO 00Y4YCHHS
JUTSL PEIICHUS
MIPaKTHIECKUX 33129
HMHTEJUIEKTYaJIbHOU
00pabOTKH TaHHBIX B
o0yacTv aHaM3a TEKCTOB
Ha €CTECTBEHHOM SI3BIKE

Peanuzanus anroputMoB u
MoJieJIell MaIlIMHHOTO O0yYeHHS

HWH/IHKATOpa
KOMIIeTeHIINH 10 INCIHILIHHE
JAOCTHKEHHs] KOMIIeTeHIIHH
IK-2 NJ-TIK-2.5 — (hopMHpOBaHUE HaBBIKA pa3pabOTKU

MoJieJiell MallIMHHOTO O0Y4eHUs! IS
peIIeHNs OCTaBICHHBIX 33/1a4;

— (opMHUpOBaHHE HABBIKA PEATHU3ALIH
Mojeneit MarmuHHOTO 00y4enus B [10 mst
pelIeHus MOCTaBIeHHOH 3a1auu;

3. CTPYKTYPA UM COJAEP)KAHUE YYEBHOM JUCHUILIUHBI

OO61ast TpyA0EMKOCTh y4eOHOM JUCHUIUIMHBI [0 y4eOHOMY IJIaHy COCTaBJISAET:

o 04HOH opMe o0yueHus — 4
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(ounas popma 0OyUeHHS)

CrpykTypa yueOHON AUCIUTIINHBI 71 00YUYaIOIIUXCA 110 BUIaM 3aHATHIA
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3.2. Crpykrypa y4eOHON JUCIUTIIMHBI AJIT 00yYarOIIMXCs IO pa3iesiaM U TeMaM TUCIHUIUIMHBL: (09Has hoopma oOydeHUs)
Ilnanupyembie Buabl yuedHoii padoThI
(KOHTpOJIMpYeMBbIe) KonrakTHas pa6ora
Pe3syJILTATEL = Buael 1 gopMBI KOHTPOJIBHBIX
OCBOEHHSI: © % = o % MepONPpUsITHIA, oﬁecneqy‘l’samume no
KO/(bI) HaunmenoBanue pa3aesioB, TeM; o § © 2 o § B 5 COBOKYITHOCTH TEeKYIIMH KOHTPOJIb
q)opanyeMoﬁ(:,Ix) (opma(bl) IPOMEKYTOYHOI ATTECTALMH ?: § g'i &3 § % E § yCII€BA€eMOCTH;
Korlfll;;il:;l;;((’l;) H E E E § § E E E f ¢opMBI IPOMEKYTOYHOI0 KOHTPOJIS
JAOCTHIKEHHSI Z g E \§ \§ = E[ z § yCIIEeBAEMOCTH
KOMIIETEHIMI = =& SR == O a
Bropoii cemecTp
OIIK-3: Pa3nen |. HeiipoceTeBble TEXHOJIOTHH X X X X 92 DOpMBI TEKYIIETO KOHTPOJIS
NA-OIIK-3.2 | Tema 1.1 2 2 X o pazzaeny |:
bubanoreka Python OpenCV. 1. lomamnue 3aganus
IIK-2 Tema 1.2 2 2 X
WA-TIK-2.5 Kpurepuu B160pa MojiesIeii B METO/IbI 0TOOpa NPHU3HAKOB
Tema 1.3 2 2 X
bubsauoreka Python SciPy.
Tema 1.4 2 2 X
Jlormdeckue MeTOpI KIaccH(DUKALINN.
Tema 1.5 2 2 X
bubmuoreka Python Scikit-learn.
Tema 1.6 2 2 X
Jlunelinpie aHcaMOIH.
Tema 1.7 2 2 X
bubmuoreka Python TensorFlow.
Tema 1.8 2 2 X
Knacrepuzauusi.
Tema 1.9 2 2 X
YactuyHoe o0y4YeHHe.
3auér ¢ o1eHKOM X X X X X 3auér ¢ o1eHKOI
HNTOI'O 3a BTOpOI ceMecTp 18 18 92
HUTOI'O 3a Bech nepuon 18 18 92




3.3.

Kpatkoe coneprxanue yueOHON AUCIUTIITUHBI

Ne i

HaumeHnoBaHue pa3niena u
TeMbI JUCIHIIIMHBI

Conep:xanue pasjeia (TeMbl)

Paszgean |

Heinipocemesvie mexnonozuu

Tema 1.1

bubmuoreka Python OpenCV.

Knaccel, ctpykTypsl 1 MeToib1 Oubnroreku OpenCV.
Crparerus ¢é NpUMEHEHHSL.

Tema 1.2

Kpurepuu Bi6opa Mmozeneit u
MEeTOIBI 0TOOpa MPU3HAKOB

Kpurepun xauectBa kiaaccupHUKaINU: YyBCTBUTEILHOCTD U
crreniuranocTs, ROC-kpuBas 1 AUC, TOYHOCTD U TIOJTHOTA,
AUC-PR.

BHyTpeHHHEe 1 BHEIIHUE KPUTEPUH. DMIIUPUUECKUE U
AHAJTIUTUYECKUE KPUTEPHUH.

CKONB3sIIMI KOHTPOJIb, PA3HOBUAHOCTH 3MITUPUIECKUX
OIICHOK CKOJIb3siIero KoHTpois. Kpurepuit
HEIPOTUBOPEUNBOCTH.

Pa3HOBHIHOCTH aHAIUTUYECKUX OLIEHOK. Perymspuzamnms.
Kpurepuii Akauke (AIC). baiiecoBckuit ”HPOPMAIOHHBIH
kpurepuii (BIC). Ouenka Bannuka-YepBoHeHKHCa.
CrnoxHOCTB 3a71a9u 0TOOpa rpu3HaKoB. [lomHeril epedop.
Merton n00aBiIeHuUs U yIaCHNS, [AroBasi perpeccusl.

[Nouck B riyOuHY, METOJ] BETBEH M TpaHHLI.

Y ceu€HHBIN MOUCK B LIUPUHY, MHOTOPSIAHBINA UTEPallMOHHBINA
anroputm MI'VA.

['eneTrueckuii anroputm, ero cxoactso ¢ MI'YA.
Crnyuaitnsiit nouck u Cinyvadinelii mouck ¢ aganraiueit (CITA).

Tema 1.3

bubnuoreka Python SciPy.

Kitaccbl, cTpyKTypbl U MeTo 161 OHOIMoTeKkH SCiPy. Ctparerus
€€ NPUMEHEHUS.

Tema 1.4

Jlornyeckue METOTBI
KJIACCU(PUKAIUH.

IToHsiTHE TOrNYECKOM 3aKOHOMEPHOCTH.

[TapameTpuueckre ceMeiicTBa 3aKOHOMEPHOCTEM:
KOHBIOHKLIMH ITOPOTOBBIX MPABUJ, CHHIIPOMHBIE ITPABUIIA,
LIapBl, TUIIEPIFIOCKOCTH.

IlepeGopHbIe aITOPUTMBI CUHTE3a KOHBIOHKITHI:
CTOXACTHUYECKUH JIOKAIbHBIA MOUCK, CTAOUITU3AIIHS, PETyKITHUS.
JByxxpuTepuanbHblii 0T00p HHPOPMATUBHBIX
3aKOHOMEPHOCTE, TapeTO-ONTUMAIILHBIN (GPOHT B (p,n)-
MIPOCTPAHCTRBE.

CraTucTHYeCKUI KpuTepuii HHQOPMATHBHOCTH, TOYHBIA TECT
Oumepa. CpaBHeHHe 001aCTel IBPUCTHYECKUX U
CTaTHCTUYECKHUX 3aKOHOMEpHOCTeH. PasHOOOpasue kputepuen
WH(POPMATUBHOCTH B (P,N)-TIPOCTPAHCTBE.

Pemaromee nepeso. XKanHas HUCXOAIIAsI CTPATErus
«paznensi u BnactByii». Hemocratku sxajgHoOM cTpareruu u
crroco0bI ux ycrpaneHus. [Ipodiema mepeoOydaeHwms.

BriBog kpuTepueB BeTBIeHHA. Mepa HeYUCTOTHI (impurity)
pacnpeneneHus. DHTPOIMHHBINA KpUTEpHi, KpuTepuil [xuHn.
Penyxmust pemaroniux AepeBbeB: NpeapeayKuns U
MOCTPENYKIUSI.

[epeBbst perpeccun.

Hebpexusie pemaromue aepesbs (Oblivious decision tree).
Pemrarormii nec. Ciyuvaiinsiii nec (Random Forest).
Pemaromuit nens. buHapusanus npu3sHakoB. AITOpUTM
pa30ueHus 001aCTH 3HAYCHUH IpU3HaKa Ha HHPOPMATHBHBIC
30HBI.

Pematrormmii criucok. XKanHeli anropuT™ cUHTE3a CIHCKa.
[TpeoOpa3oBaHKe peaonIero 1epeBa B pearonil COMCOK.
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Tema 1.5

bubnunoreka Python Scikit-
learn.

Knaccel, cTpykTypsl 1 MeToabl 6ubmnoreku Scikit-learn.
Crparerus e€ mpuMeHCHHUS.

Tema 1.6

JInueiinsle ancaMOIIH.

OcCHOBHBIE TIOHATHS: 0a30BBIA ANTOPUTM, KOPPEKTUPYIOIIAS
ornepanusi.

IIpoctoe ronocoBanue (KOMUTET OOJBITUHCTBA).
CroxacTudeckne METObI: O3TTUHT U METOJ CIyYailHbIX
MOJIPOCTPAHCTB.

Crnyuaiinsiii nec (Random Forest).

BsBemennoe ronocosanue. [IpeobpazoBanme mpocToro
TOJIOCOBAHUS BO B3BEIIEHHOE.

Anroputm AdaBoost. DxcrioHeHIIa bHAS AITPOKCUMALIUS
nmoporoBo# (yHKIHH moteps. [Iporiecc mocienoBaTenbHOTO
o0ydeHunst 6a30BBIX aNrOpUTMOB. TeopeMa 0 CXOANMOCTH
Oycrunra. MneHTu(UKaIis HeTUITMYHBIX 00BEKTOB
(BBIOpOCOB).

Teopernueckue obocHoBanusA. OO00MIIarOIas CTOCOOHOCTH
OycTHHTa.

BazoBrbie anropuT™bl B OycTuHTe. Pemaromye mHu.
CpaBHeHme OdrTHHTa U OYCTHHTA.

Anropurm ComBoost. O600611eHre Ha OOBIIIOE YUCIIO
KJIACCOB.

Tema 1.7

bubmuoreka Python
TensorFlow.

Knaccel, cTpykTypsl H MeTOABI OHOIHOTEKH TensorFlow.
Crparerust €€ IpUMEHEHHUS.

Tema 1.8

Knacrepuzanus

ITocTanoBka 3amaun Knactepu3anuu. [IpuMepsl npuKIagHbIX
3a1a4. THUIBI KIacTEPHBIX CTPYKTYP.

[MocranoBka 3amaun Semisupervised Learning, mpumepsr
MPUIOKEHUM.

Kpurepun xauecTBa KiacTepusaluy, Ko3GGUIUEHT CUITydTa,
BCubed-mMeps! TOYHOCTH U TIOJTHOTHI.

Anroputm k-cpemanx u EM-anroput™ amst pa3neneHus
rayCCOBCKOW CMECH.

Anroputm DBSCAN.

ArnomepartuBHas knacrepuzanus, Anroputm Jlanca-
BunbpsMca u ero 4acTHble ciydau.

AnTopuUTM MOCTPOEHUS AeHApPOrpaMMEbl. OnpeaeseHue yucia
KJIaCTEPOB.

Tema 1.9

YactruHoe o0y4eHue.

CBoiicTBa CyKaTHs/PaCTSHKEHUS 1 MOHOTOHHOCTH.

IIpocThie 3BpUCTHYECKHE METOIbI YACTUYHOTO 00yueHus: self-
training, co-training, co-learning.

TpaHCAYKTUBHBIN METO]T OMTOPHBIX BeKTOpoB TSVM.
Anroputm Expectation-Regularization Ha ocHOBe
MHOT'OKJIACCOBOH PETyJIsIpU3UPOBAHHON JIOTUCTHYECKOM
perpeccuu.

3.4.

Opranuzanust cCaMOCTOSTENFHON PabOThI 00YyYarOIINUXCS

CamocrosiTenpHas paboTa CTyJIeHTa — O0s3aTelbHas 4acTh 00pa3oBaTEILHOTO MpOIecca,
HaIpaBlieHHAs Ha Pa3BUTHE TOTOBHOCTH K MPOPECCHOHATHHOMY U TMYHOCTHOMY CaMO0Opa30BaHUIo,
Ha MPOCKTUPOBAHNE JATLHEHIIIET0 00pa30BaTEIIFHOTO MapIIpyTa ¥ MPOoPeCcCHOHAITBHON Kaphephl.

CaMocTosiTenbHast paboTa 00y4aronuXxcs Mo JUCIHUILTHHE OPTraHU30BaHa KaK COBOKYITHOCTh
ayJIMTOPHBIX U BHEAYJUTOPHBIX 3aHATUH M paboT, 00ecrneyrBaIOUIMX YCHEIIHOE OCBOCHHE
JUCHUITIIUHBI.

AynmuTopHas caMmocTosiTeNbHas paboTa O0yYaroIuXcs MO JUCIUIUIMHE BBHIMONHSACTCS Ha
y4eOHBIX 3aHATHSX [0 PYKOBOJCTBOM TMPEMOAABaTeNIi M IO €ro 3aJaHuio. AyAuTOpHas
caMoCTOsTeNIbHas paboTa 00yJYaromuXCcsl BXOAUT B OOIIHI 00beM BPEMEHH, OTBEAEHHOTO yUeOHBIM
IUTAHOM Ha ayAUTOPHYIO PabOTy, U perJaMeHTUPYETCs PACIUCAHUEM YUeOHBIX 3aHATHH.
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BreaynuropHas camoctosTenbHas paboTa 00ydaromuxcs — IuIaHupyeMas yaeOHasi, HayqHo-
HCCIICIOBATENCKAsS, IPAKTHYECKast paboTa 00yUJaronuxcs, BEIMOIHIEMAas BO BHEAYyIUTOPHOE BPEMSI
10 33JIaHUIO M TPH METOJUYECKOM PYKOBOJICTBE IPEIOAaBaTEINIsl, HO 0€3 €ro HermocpeACTBEHHOIO
y4YacTHs, PACIUCAHNEM YUEOHBIX 3aHATUN HE PETJIAMEHTUPYETCS.

BaeaymuTopHas camocTosiTesibHas paboTa 00ydJaronIMXcsi BKIIIOYAET B ceOsi:

- MOJITOTOBKY K 3allIUTE JIOMAITHUX padoT;

- U3yYEHUE TEOPETHUYECKOTO0 W IPAKTUYECKOr0 MaTepualia 10 PEKOMEHIOBAHHBIM
UCTOYHUKAM;

- BBINTOJIHEHUE JIOMAITHUX padoT;

- MOJITOTOBKA K MTPOMEKYTOYHOM aTTECTAIlMH B TCUCHHE CEMECTpA.

CamocrosarenbHas pabora OO0y4aroIIUMXCs C y4acTHEM MPENoAaBaTeNs IMpelycMaTpUBaeT
NPOBEICHUEM KOHCYJIbTAIIUH TIEPE]] 3aUETOM.

3.5. IIpuMeHeHHe >IEKTPOHHOTO 00YUCHHUSI, TUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX
TEXHOJIOTUN

[lpu peanuzanuu nporpamMmbl  y4eOHOW JUCHMIUIMHBI 3JEKTPOHHOE OOydeHHEe W
JMCTaHIIMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOTUU HE IPUMEHSIOTCS.



4. PE3YJbTATbI OBYYEHMS 110 JUCHUIIIMHE, KPUTEPUN OLIEHKH YPOBHSI COOPMUPOBAHHOCTH
KOMIIETEHIIUU, CUCTEMA U LIKAJIA ONEHNUBAHUA

4.1. CooTHeceHue IIaHUPYEMBIX Pe3yIbTaTOB 00YUYEHUS C YPOBHIMU CHOPMHUPOBAHHOCTH KOMITETEHIIUU (11).
Yposuu Hrorosoe Ouenka B Ioka3aTenn ypoBHs c()OPMHPOBAHHOCTH
copMHUpPOBAHHOCTH KOJIMY€eCTBO MATHOATILHOU
KoMIeTeHuu(-i) GALIOB CHCTEMe oﬁmenpoq)eccnmlanbﬂuoizi(-blx) HpO(l)CCCI/IOHaJ]bHOﬁS-bIX)
B 100-0a/11bHO¥ 10 pe3yJIbTaTaM KoMIeTeHUnH(-i) KoMIleTeHUnH(-i)
cucreme TeKymei u OIIK-3: ITK-2
10 pe3yabTaTam NPOMEKYTOYHOM NJI-OIIK-3.2 WJI-TIK-2.5
TeKyulei u aTTrecTaluu
NMPOMeKYTOUHOMH
aTTecTAlHH
BBICOKUU OTnuuHo OO0yuaromuiics:
—  MOXET peaan30BaTh d3PPEKTUBHYIO MOACTH MAIMHHOTO 00y4eHus B I10 s pemenns mocTaBieHHOH
3a1a4u;
—  MOXeT pa3paboTaTh HanOOJIee MOIXOASIILYI0 MOICIh MAIIIMHHOTO O0YYCHUS ISl PEIICHUS
MTOCTABIICHHBIX 3a/1a4;
—  MOXeT BIOMpaTh Hanbosee MOAXOAAIIYI0 CTPYKTYPY JaHHBIX U OMOIHOTEKY HX 00pabOTKH MpH
MTOCTPOCHUH MOJISIT MAIIMHHOTO 00yYCHUSI.
MIOBBIILICHHBIN XOpOIIO Ob6yuaromuiics:
—  MOXET peann30BaTh MOJENIb MaMHHOTO 00y4eHus B [10 a1 pemenns mocTaBIeHHON 3a/1auH;
—  MOXET pa3paboTaTh MOJEIs MAIIMHHOTO O0YUCHHMS I PEIICHHUS TOCTABICHHBIX 3a/1a4;
—  MOJXXET BBHIOMPATh CTPYKTYPY AAHHBIX M OHONMNOTEKY UX 00pabOTKM IPH MOCTPOCHUHU MOJICITH
MalIHHHOTO 00YYeHHsI.
0a30BbIi YIOBJIETBOPUTEIBHO Ob6yuaromuiics:
—  MOXET peaJn30BaTh CTAHAAPTHYIO MOIETh MAaIIHHHOTO 00ydeHus B [10 st pemeHns mocTaBiIeHHOH
3a1a4u;
—  MOXeT pa3padoTaTh CTaHAAPTHYIO MOJIENIb MAIIMHHOTO O0YUYCHHS ISl PELICHHS MTOCTaBICHHBIX 3a/1a4;
—  MOXeT BBIOMPATh CTPYKTYPY AaHHBIX U OHOIMOTEKY MX 00pabOTKH NPH OCTPOSHUH CTAaHAAPTHOM
MOJICTIV MAIlIMHHOTO 00yYeHHUS.
HU3KHN HEYIOBJIETBOPUTENBbHO | OOydaromuics:

HE MOXCET p€ajiIn30BaTh MOACIIb MAIIMHHOT'O O6y‘-IeHI/I$[ B I[1O JJI pCIICHUSA MOCTaBJICHHOM 3aa4u;
HC MOXKCT pa3pa60TaTb MOJCJIb MAITMHHOT'O 06y‘ICHHH JUIA peIICHM TOCTABJICHHBIX 3aJ1a4;
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MaIIMHHOTO 00YYeHHsI.

—  HE MOXeET BbIOUpaTh CTPYKTYPY AaHHBIX U OMONHOTEKY UX 00pabOTKH P MOCTPOSHUH MOJIEIH

5. OIIEHOYHBIE CPEJICTBA JJ11 TEKYIIETO KOHTPO.JIA YCOIEBAEMOCTH U TIPOMEXKYTOYHOM

ATTECTALUH, BKJIIOYASA CAMOCTOSATEJBHYIO PABOTY OBYUYAIOIIIUXCA

[Ipu mpoBeneHNN KOHTPOJISI CAMOCTOSITENIbHOM paboThl 00YYarOMIUXCS, TEKYIIEr0 KOHTPOJISI M TPOMEXKYTOUYHOM aTTeCTalluy MO Y4eOHON TUCIUILTUHE
(HeiipoceTeBbie TEXHOJIOTHH) TPOBEPSETCS YPOBEHb CHOPMHUPOBAHHOCTH y O0YUAIOIIUXCS KOMIICTCHIMI M 3aIVIAHMPOBAHHBIX PE3YJIbTATOB O0YUYCHUS
[0 TMCUUIUIMHE, YKa3aHHBIX B pa3jienie 2 HACTOSIIEH MPOrpaMMBl.

5.1. ®opmbl TEKYIIETO KOHTPOJIS YCIEBAEMOCTH, PUMEPHI TUIIOBBIX 3aJaHHI:

Ne @opMBI TEKYLIET0 KOHTPOJIS

IIpuMepsI THIIOBBIX 3aJaHUM

Paznmen | | Jlomamaue 3amanust Homaiiinue 3agaHus

. O6paboTKa CTONOIOBBIX JaHHBIX.

. Peanmuzauus metona BeTBEH U rpaHuL.

. [pubmmkénnoe Haxoxaenue OY.

. [locTpoenue pemaromero epesa.

. Ucnonp3oBanue oubnuoreku Scikit-learn.
. Peanuzarus anropurma AdaBoost.

. Ucrionb3oBanue 6ubmuorexku TensorFlow.
. Peanuzarus anroputma K-cpeHux.

OO O WDN B

5.2. Kpurepuu, nikanabl OLEHUBAHUS TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH

HanmeHoBaHue
OLICHOYHOI'0 IIxansl oneHUBaAHUS
cpeacTraa
(KOll:TlIOJILHO Kpurtepun oueHnBanust
P 100-6anapHas [saTnéambHast
OLICHOYHOI'0
cucremMa cucTeMa
MeponpusATHS)
JIOMallHHUeE 3aaHUs Pabora BemonHeHa nonHOCTHIO. Het ommbok B mporpamme. Bo3MoskHO Hanmane 5
HEOOJIBIIOT0 OTKIIOHEHHS OT 0’KUIAeMOT0 Pe3yiIbTaTa, He SBIISIOINECS CIECTBHEM
HE3HAHUS WM HEMOHUMaHUs yaeOHoro MaTepraia. OOyJaromuics ToKasa MOJTHbIH
00beM 3HaHMH, YMEHUH B OCBOCHUH, POMIEHHBIX TEM M MIPUMEHEHHUE WX Ha MTPAKTHKE.
Pabota BbINOIHEHA TOTHOCTHIO, HO IPUMEHEH Hed(PPEKTUBHBIN METO/] peIlICHHSI. 4




HaumeHnoBanune
OLIEHOYHOI'0 IIxanel oneHUBaHUS
cpelacTBa
pen Kpurepum oneHuBaHus
(KOHTPOJILHO-
100-6anabHast IIaTubanabHas
OLICHOYHOI 0
CUCTEeMa cucrema
MepOonpHusATH)
Jonymiena ofgna ommoOKa Wi ABa-TpU HEAOUETA.
Jonymienst 6onee ogHOM omMOKK MK 0oJiee ABYX-TPeX HENOUYETOB. 3
Honymienst rpyObie omuOku. PaboTa BeIMoONHEHA HE TOTHOCTHIO 2

5.3. IIpomexxyTouHasi aTTecTalUs:

®DopMa IPOMeEKYTOTHOM
arTecTaluu

Tumnosbie KOHTPOJIBHBIC 32/ITaHUS] U HHBIC MAaTEePHAJIbI
AJISI TIPOBECACHUS HpOMeH(yTO‘lHOﬁ arreCralmm:

3a4éT ¢ OIEHKOH

Temenl mi1s 3auéra:

©CoNO~wWNE

bubnmnoreka Python OpenCV.

Kputepuu BpIOOpa MOJIeNel U METOIbl 0TOOpA MPU3HAKOB
bubnunoreka Python SciPy.

Jlorugeckue METObI KilacCu(UKALINK.

bubaunoreka Python Scikit-learn.

Jluneinsie ancamOIn.

bubmmoreka Python TensorFlow.

Knacrepuzauus.

YactuuHoe o0y4eHue.

5.4. Kpurepun, mkanabl OIEHUBAHUS TPOMEKYTOYHOM aTTECTAIIUN YUYCOHON AUCIIUIUIAHBI:

DopMa IPOMEKYTOYHOM

aTTecTaluu

Kpurtepun oueHuBanust

IIIxaael oeHUBAHUSA

HaumeHoBaHMe OLIEHOYHOTO 100-6anabHast [IsaTnéambHas
CpencTBa cucrema cucrema
3auéT C OIICHKOW B YCTHOM (hopMe TI0 OO0yyaromuiics: 5

TEMaM

—  JIEMOHCTpPHUPYET 3HaHHMsI, OTIMYAIONIUECS TTyOUHON U
COJIEPKATENIbHOCTBIO, JJAET MOJIHBIA UCUEPIIBIBAIOIIUN OTBET, KaK Ha
OCHOBHBIC BOTIPOCHI OMJIeTa, TaK M HA IOTIOJHHUTEIBHEIE;

— CBO6OJIHO BJIagcCT HaquBIMI/I IIOHATHAMM, BEACT JUAJIOT U BCTynaeT B
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DopMa IPOMEKYTOUHOM
arTecTaluu

HaunMmeHoBaHHe OIIEHOYHOIO
cpeacTBa

Kpurepum oneHuBanus

IIIxajabl onleHUBaAHUSA

100-0aj1bHAR
cucremMa

IIaTnéannLHas
cHuCcTEMA

Hay4HYIO TUCKYCCHIO;

—  CcHOCOOCH K MHTETpaIliy 3HAaHUH 10 ONpeIeIICHHON TeMe,
CTPYKTYPUPOBAHHUIO OTBETA, K aHAIH3Y MOJIOKEHUH CYIIECTBYIOIINX
TEOpHiA, HaAyYHBIX IIKOJ, HAIIPABICHUH 1O BOIPOCY OMIIEeTa;

—  JIOTHYHO W JI0KA3aTeNbHO PACKPBIBAET Mpo0IeMy, IPeIIoKEeHHYIO B
ouere;

—  cBOOOZHO BBIMOJIHACT IPAKTUUECKUE 3aJaHUS TIOBBILICHHON
CJII0)KHOCTH, ITPENYCMOTPEHHBIE IPOTPAMMOM, IEMOHCTPUPYET CUCTEMHYIO
paboTy ¢ OCHOBHOM U IONIOJTHUTEILHON JINTEPATYPOH.

OTBeT HE COMEPKUT (PAKTHUECKUX OIMMNOOK U XapaKTepU3yeTCsl TIIyOHHOM,
MIOJTHOTOM, YBEPEHHOCTBIO CYXKICHHUH, HIUTFOCTPUPYETCS] IPUMEPAMH, B TOM
4rcse U3 COOCTBEHHOM MPAKTHUKH.

OO0yyaromuics:

—  TIOKa3bIBAaeT JIOCTATOYHOE 3HAHUE y4eOHOro MaTepuaia, HO JOIycKaeT
HECYIIECTBeHHBIE (PaKTHUECKHE OMMOKH, KOTOPBIE CIIOCOOCH UCIIPABUTh
CaMOCTOSITEIbHO, OJ1aronaps HaBOASIIEMY BOIIPOCY;

—  HEAOCTaTOYHO pacKphiTa MpodiemMa no oJHOMY U3 BOIIPOCOB OuieTa;
—  HEeAOCTaTOYHO JIOTUYHO HOCTPOEHO M3JI0KEHHE BOIPOCa;

—  YCIICIIHO BBINOJIHSAET NPEAYCMOTPEHHbIE B IPOrpaMMe NPAaKTHIECKUE
3aJ]aHusl CpeTHEH CII0)KHOCTH, aKTUBHO paboTaeT ¢ OCHOBHOM JINTEPATypOid,
—  JIeMOHCTPHUpPYET, B I[eJIOM, CUCTEMHBIH MMOAX0/ K PEIICHUIO
MPAKTUYECKUX 33J1a4, K CAMOCTOSITEJIbHOMY TIOIIOJIHEHHIO U OOHOBJICHUIO
3HAHWH B X0Jie JalibHelel yueOHoi paboTh! U TpodhecCHOHATBHON
JeSTeTbHOCTH.

B otBeTe packpriTO, B OCHOBHOM, COJEpKaHUE OMIIETa, UMEIOTCS
HETOYHOCTH NP OTBETE HA JOMOJHHUTENbHBIE BOIIPOCHL.

OO0yuaromuiics:

—  TIOKa3bIBaeT 3HaHMA (PparMEHTaPHOTO XapaKTepa, KOTOphIe
OTJIMYAIOTCS TIOBEPXHOCTHOCTBIO M MAIIOH COJEPIKATENLHOCTBIO, JIOTYCKAeT
¢dakTHueckue rpyoble OmuoOKHy;
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DopMa IPOMEKYTOUHOM
arTecTaluu

HaunMmeHoBaHHe OIIEHOYHOIO
cpeacTBa

Kpurepum oneHuBanus

IIIxajabl onleHUBaAHUSA

100-0aj1bHAR
cucremMa

IIaTnéannLHas
cHuCcTEMA

—  He MOkeT 000CHOBATh 3aKOHOMEPHOCTH U MIPUHIIMIIBL, OOBSICHUTD
(akThl, HapyIIEHA JOTUKA U3JI0’KEHHS, OTCYTCTBYET OCMBICIIEHHOCTD
MIPEeCTaBIsIEMOr0 MaTepHaa, PeICTaBICHNS O MEKIIPEAMETHBIX CBA3AX
cialble;

—  CIIpaBIISETCS C BBIOJHEHUEM MPAKTUUECKUX 3aJaHUi,
NpEeAyCMOTPEHHBIX POTPaMMOii, 3HAKOM C OCHOBHOM JIUTEPATY PO,
PEKOMEHIOBAaHHOW IPOrpaMMOHi, OMYCKAET MOTPEIIHOCTH U OLIMOKH MPH
TEOPETUUECKUX OTBETAX H B XOJIE MPAKTUIECKOI PadOTHI.

Conepxanue Owiera packpbITo c1abo, UMEIOTCSI HETOYHOCTH TIPH OTBETE
Ha OCHOBHBIE U AOIIOJHUTEIbHBIE BOIPOCH! OMJIeTa, OTBET HOCHUT
PENpPOAYKTUBHBIN XapakTep. HeyBepeHHO, ¢ OOIBbIINMU 3aTPyTHSHUAMU
pemacT MPAKTUYCCKHUC 3aa4U WKW HE CIIPABIIACTCA C HUMU
CaMOCTOSITEIBHO.

OOyyaromuiicsi, 0OHAPYKUBAET CYIIECTBEHHBIE MPOOENBI B 3HAHHSIX
OCHOBHOT0 y4eOHOTO MaTepuana, IoMycKaeT MPUHLIUITHATBHBIC OLTHOKH B
BBITIOJTHEHHUH TIPEyCMOTPEHHBIX MPOTPaMMOil MPAKTHYECKUX 3aJaHuUI.

Ha GoubIryro 4acThb IOMOIHUTEIBHBIX BOIIPOCOB O COJIEPKaHHIO IK3aMeHa
3aTPpYAHACTCA JaTh OTBET WJIM HE JACT BEPHBIX OTBCTOB.
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5.5. Cucrema OLEHUBAHUS PE3yIbTATOB TEKYLIETO KOHTPOJISI U IPOMEKYTOUHOM
aTTECTalUU.

OneHka no JUCLMILIMHE BBICTABISETCS 00yUaroneMycs ¢ y4ETOM pe3yJIbTaTOB TEKYLIEeH 1
IIPOMEXXYTOYHOH aTTeCTalUu.

®opMa KOHTPOJISI 100-6ananHas cucrema [IaTudannbHas cucrema

Texymuil KOHTPOJIb:

- IOMaIIHHE PaboThI 2-—
[IpomesxyTouHast aTTecTanus 2
(3auér c oueHKoi)
Hroro 3a nucuMnjinny
3auér c oneHKou

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MU

Peanmuzanmss mporpaMmbl  IpeaycMaTpUBAaeT HCIIOJIB30BaHHUE B IIpolecce OO0y4YeHUs
CIIEIYIOIINX 00pa30BaTEIbHBIX TEXHOIOTHHA:

- NPOEKTHAsl eITEILHOCTD;

- NPOBECHNE HHTEPAKTUBHBIX JICKIIUIA;

- TPYTIIOBBIX TUCKYCCHIA;

- MOUCK 1 00paboTKa HH(OPMAILIUHU C UCTIONB30BaHUEM CeTH MHTEepHET;

- JIMCTAaHIIMOHHBIE 00pa30BaTEIbHBIE TEXHOJIOTHH,

- UCIIOJIb30BAHUE Ha JICKIIMOHHBIX 3aHATUSIX BHICOMATEPUAIIOB U HATIISTHBIX TIOCOOHH;

- o0y4yeHHe B COTpYAHUYECTBE (KOMaH IHas, IpyMnIoBas padboTa).

7. INPAKTUYECKASA NIOATI'OTOBKA

[IpakTuyeckasi MOATOTOBKA B paMKax y4eOHOUM JUCHMILTUHBI PeaTu3yeTcsl IpU MPOBEICHUH
1ab0opaTOPHBIX PadoOT.

8. OPTAHU3ALIUA OBPA3OBATEJIBHOTI'O TPOUHECCA JJIA JIMIX C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMU 31O0POBbs

[Ipu oOyyeHWHM JHUI] C OrPaHUYEHHBIMH BO3MOXXHOCTSIMH 37I0POBbsi M HWHBAaJIHJIOB
WCIIOJIB3YIOTCS TOAXObI, CIIOCOOCTBYIOIIME CO3JaHUI0 0e30apbepHOil 00pa30BaTENBHOU CPEIbI:
TEXHOJOTUH Au(epeHInanud U UHIUBUIYaTbHOTO OOyuYeHUs, MPUMEHEHHE COOTBETCTBYIOIIUX
METOAUK IIO pa60Te C HHBAJIMAaMH, HCIIOJIB30BAHHUEC CPCACTB AWCTAHIMOHHOI'O 06HI€HI/I${,
MPOBEJICHUE JOMOIHUTENbHBIX HHIWBUIYATbHBIX KOHCYIbTAI[Mi MO H3yYaeMbIM TEOPETUYECKUM
BOIIpoCaM MU MNPAKTHYECKUM 3aHATUAM, OKA3aHUC IMMOMOIIM IPU IMOATOTOBKE K HpOMe}KYTO‘-IHOﬁ
aTTeCTallUU.

[Ipn HeobxoaumocTH pabodyasi mporpamMma JUCHUIUIMHBI MOXET ObITh aJanTUpOBaHa s
obecrnieueHus 00pa30BaTeIHLHOTO MpoIlecca JTUIAaM C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMH 37I0POBbS, B
TOM YHUCJIC IJIsI TUCTAHIITMOHHOI'O 06yqu1/I${.

Y4eOHblE W KOHTPOJBHO-U3MEPUTENbHbIE MaTepHuaabl NPEACTABIAIOTCS B  ¢dopMax,
JOCTYIHBIX JJIA U3Y4YCHUA CTYACHTAaMHU C 0COOBIMU O6pa3OBaTeJ'II)HI)IMI/I HOT‘pe6HOCT$IMI/I C y‘—IéTOM
HO30JIOTUYECKUX TPy HHBAIUIOB!

21.]'[5[ MOATOTOBKHM K OTBETY Ha IMPAKTUYCCKOM 3aHATHUHU, CTYACHTAM C OrpaHUYCHHBIMUA
BO3MOXHOCTAMHU 300POBbA CPCAHCC BpCMs YBCIMYUBACTCA MO CPABHCHHUIO CO CPCAHHUM BPECMCHCM
MOJITOTOBKH OOBIYHOTO CTY/ICHTA.

I[HSI CTYACHTOB C HHBAJIMJAHOCTBIO WJIK C OTPaHUYCHHBIMH BO3MOXKHOCTAMU 310POBbS (I)opMa
NPOBE/ICHUS TEKYIIEH U TIPOMEXYTOYHON aTTECTAIIMN YCTaHABIMBACTCS C YIETOM WHAUBUTYaTbHBIX
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MCUXO0(PU3NIECKUX 0COOEHHOCTEH (YCTHO, MICHhbMEHHO Ha Oymare, MMCbMEHHO Ha KOMITBIOTEpE, B
¢dopme TECTUPOBAHUS U T.II.).

[IpomexyTouHas arrecTanus Mo AUCLUUIUIMHE MOXET MPOBOAUTHCS B HECKOJIBKO 3TaloB B
dopMe pyOEKHOTO KOHTPOJSI MO 3aBEPIICHHIO HM3YYCHHUS OTACTBHBIX TEM IUCHUIUIMHEBL [Ipu
HEOOXOJUMOCTU CTYICHTY MPEAOCTaBISETCS JOMOJHUTEIbHOE BpeMs Uil MOJArOTOBKM OTBETa Ha
3a4€TE UM DK3aMEHE.

Jlis ocyliecTBICHHs] MPOLEAYp TEKYIIEro KOHTPOJS YCHEBAEMOCTH U MPOMEXYTOUHOU
aTTecTaliud OOyYaloluXcs CO3MAI0TCS, MPU HEO0OXOIUMOCTH, (OHIBI OIICHOYHBIX CPEJNCTB,
aJanTUPOBAHHbIE JJIS JTUI] C OTPAHUYEHHBIMUA BO3MOXHOCTSIMU 3/10POBbSI M TIO3BOJISIOLINE OLIEHUTh
JOCTIIKEHUE MMM 3alUIAHUPOBAHHBIX B OCHOBHOH 00pa30BaTENbHOW MpOrpamMme pPe3yJbTaTOB
o0y4eHHs U YpPOBEHb CPOPMHUPOBAHHOCTU BCEX KOMIIETEHIMH, 3asBIECHHBIX B 00pa30BaTEIbHOMN
nmporpamme.

9. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI

MaTepI/Ia.HI)HO-T€XHI/I‘-IeCKO€ obecnieueHue JUCHUIIJIMHBI ITPU O6y‘-IeHI/II/I C HCIIOJB30BaHHUECM
TpaAUIIUOHHBIX TEXHOJOr Ui O6y‘lCHI/I${.

HaumenoBaHue yueOHBIX ayIUTOPHIA,
JadopaTopuii, MaCTEpPCKUX, OUOJINOTEK,
CIIOPT32J10B, MOMeEIIeHU 151 XPAHEHHS H
NpoPUIAKTHYECKOr0 00CIy:KUBAHUS YIeOHOTO
000py10BaHus U T.II.

OcHaméHHOCTh YUeOHBIX ayAUTOPHIi, 1a0opaTopuii,
MAaCTEpPCKHX, 0M0JIHOTEK, CHOPTUBHBIX 32JI0B,
TMOMeIIeHUH 1JI51 XPaHEeHUs U NPO(PUIAKTHYECKOT 0
o0caTy’KMBaHUS y4eOHOT0 000pPYAOBAaHHS M T.II.

119071, r. MockBa, Maaas Kany:kckas yiauna, 1oM 1, crpoenue 2

ayJUTOPHUH IJIs1 IPOBEACHUS 3aHATUH KOMIUJIEKT yueOHoii Mebenu,

JICKAOHHOI'O THIIa TEXHUYECKUE CPEICTBA OOYICHHUSI, CITyKaITUE JIs
MIpeICTaBIeHUs yueOHol nH(opManny O0IbIION
ayJIUTOPHUU:

— HOYTOYK;

— TPOEKTOD;

— TPOEKIMOHHBIN 3KpaH.

ayJUTOPUH ISl IPOBEJCHUS MPAKTHYECKUX KOMIUIEKT yueOHO# Mebeny,

3aHATHH, IPYTIIIOBBIX U MHIAUBUAYAJIbHBIX TEXHUYECKUE CPEICTBA OOYICHHUSI, CITyKaITUE JIIIs
KOHCYJBTAIlM/, TEKYIIET0 KOHTPOJIS U

5 MIpeICTaBIeHUs yueOHol nH(opManny O0IbIION
MIPOMEKYTOYHOH aTTecTalun

ayAUTOPUU:

— HOYTOYK;

— TIPOEKTOP;

— TNPOEKLHUOHHBIA IKpaH;

— TepCOHANbHBIE KOMIIBIOTEPHI JUIsl 00yYarOmuXCsl.

Iomemenusi A1 CAMOCTOSITEIbHO PaboOThI OcHALEHHOCTH MOMeLIEeHHN I 1JIsl CAMOCTOSITeIbHOM
ol0yyaommxcs pa6oThI 00y4arommMxcst
YUTAIBHBIN 331 OHOIHOTCKH — KOMIIBIOTEpHAs TEXHUKA;

— TIOAKIIFOYCHHUEC K CCTHU I/IHTepHCT.
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10.  YYEBHO-METOJIUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE YYEFHOM JUCITATLIIAHBI

ITomos A. C.,

Camyrireniea T. H.

Ha s3b1Ke Python

ment?id=393153

T A— Anpec caiita 9bC KosimdecTBo
Ne Ton HJIM JIEKTPOHHOI'O pecypca IK3eMILISIPOB B
ABTOp(BI) HaumeHoBaHMe u3ianust (yueoHuk, YII, HN3nareabcTBO 9
n/n MIT u 1p.) H3TaHUS (3anonnsaemcs 0,11 U30aHUIL 8 OuodmoTeKe
) 9JIEKMPOHHOM 8Ude) Yuupepcurera
10.1 OcHOBHas nHUTEPATypPa, B TOM YHCIIE DIIEKTPOHHBIEC N3TAHUS
1 AnToHOB A. B. CHCTeMHBII aHaIH3 VueGHuK HUL] UHOPA-M 2020 https://znanium.com/catalog/docu | -
ment?id=348727
2 ba6enpiies C. B., | CucteMHbIii aHAIH3 1 Vi1 Cubupckas moxxapuo- | 2022 https://znanium.com/catalog/docu
Marepos E. H. UCCIIeIOBAHUE OTIepaIuii criacarenbHas ment?id=400980
aKajaeMus
3 Kapsikun M. 1., Texnonoruu VII ooy 2022 https://znanium.com/catalog/docu
Batymesau K. A., pOrpPaMMHPOBAHHS H ment?id=429844
Muyxus P. M. KOMIIBIOTEPHBIN MPAKTUKYM Ha
s3pike Python
4 [IeByenko JI. T, [IporpammMupoBaHue Ha VII HI'TY 2020 https://znanium.com/catalog/docu
Hpyxununa T. B. | PYTHON B cpene IDLE ment?id=396958
10.2 lononHuTeNbHAS IUTEPATYPA, B TOM YHCIIE JIEKTPOHHBIE U3IaHUS
1 [lerpos A. E. MaremaThdecKre MOJIEIN MIT U HUTY «MHUCuC» | 2018 https://znanium.com/catalog/docu | -
NPUHSATHS PEIICHUN ment?id=370661
2 [Iupokos A. U. AJIrOpUTMHU3ALHUS U MIT U HUTY «MUCuC» | 2021 https://znanium.com/catalog/docu | -
NPOrpaMMHUPOBAHHUE Ha SI3BIKE ment?id=420602
«Tutony (Python)
3 Bupcancku D. [enernueckue anroput™el Ha | T1I1 JMK Tlpecc 2020 https://znanium.com/catalog/docu | -
Python ment?id=367156
4 3eikoBa I'. B., OCHOBBI IPOTPAMMHUPOBAHUS MII OnunTa 2020 https://znanium.com/catalog/docu

10.3 Meroaudeckue MaTepraisl (yKa3aHusl, pEKOMEHIAINH 110 OCBOCHHIO TUCIHILTHHEI aBTopoB PI'Y uMm. A. H. Kockirnna)



https://znanium.com/catalog/document?id=348727
https://znanium.com/catalog/document?id=348727
https://znanium.com/catalog/document?id=400980
https://znanium.com/catalog/document?id=400980
https://znanium.com/catalog/document?id=429844
https://znanium.com/catalog/document?id=429844
https://znanium.com/catalog/document?id=396958
https://znanium.com/catalog/document?id=396958
https://znanium.com/catalog/document?id=370661
https://znanium.com/catalog/document?id=370661
https://znanium.com/catalog/document?id=420602
https://znanium.com/catalog/document?id=420602
https://znanium.com/catalog/document?id=367156
https://znanium.com/catalog/document?id=367156
https://znanium.com/catalog/document?id=393153
https://znanium.com/catalog/document?id=393153
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11. HHO®OPMAIMOHHOE OBECIIEYEHUE YYEBHOI'O ITPOLECCA

11.1. Pecypchl 251eKTpOHHOM OMOINOTEKH, HHPOPMAIIMOHHO-CIIPABOYHbBIE CUCTEMBI
1 poeccroHalIbHbIE 0a3bl JAHHBIX:

Nenmm | DekTpoHHBbIE yUeOHbIe U3aHUS, JIEKTPOHHbIE 00pa3oBaTebHbIE PecypChl

1. OBC «Jlanby http://www.e.lanbook.com/

2. «Znanium.comy Hay4HO-U31aTelIbCKoro neHTpa «Muppa-M»
http://znanium.com/

3. Onexrponnbie u3nanus «PT'Y um. A H. Koceirnaa» wa mnargopme IbC
«Znanium.comy http://znanium.com/

4. O0pazoBarenbHas miardpopma «HOpaiit» https://urait.ru/

5. Dnexrponnbie pecypesl «Polpred.com O630p CMW» https://www.polpred.com/

6. DnekTpoHHbIe pecypcebl «HannoHanbHOM 35eKTpoHHO0# Onbnnotekn» («HOby)
https://rusneb.ru/
IIpodeccnonanbubie 6a3bl JAHHBIX, HH(OPMALHOHHBIE CIPABOYHBIE CHCTEMBI

1. Nudopmarmonno-anamutnieckas cuctema SCIENCE INDEX (BxirroueHHasi B HAy9IHBIH
urdopmarmonssiii pecypc eLIBRARY.RU) https://www.elibrary.ru/

2. baza manueix Springer eBooks Collections usnatenscta Springer Nature.
ITnardopma Springer Link: https://rd.springer.com/

3. Onektponnslii pecypc Freedom Collection uznarenscta Elsevier
https://sciencedirect.com/

4. baza naHHBIX Hay4HOTO UTHUPOBaHUsS Scopus u3aarenbcTBa Elsevier
https://www.scopus.com/

5. baza manaeix ORBIT IPBI (Platinum Edition) kommanuu Questel SAS
https://www.orbit.com/

6. baza nanubpix Web of Science kommanuu Clarivate Analytics
https://www.webofscience.com/wos/woscc/basic-search

7. baze nannpix CSD-Enterprise komnannu The Cambridge Crystallographic Data Center
https://www.ccdc.cam.ac.uk/

8. Hayunast snextponHas Oubimnoreka «elibrary.ruy https://www.elibrary.ru/

9. baza mannbix uznarensctBa SpringerNature

https://link.springer.com/

https://www.springerprotocols.com/

https://materials.springer.com/
https://link.springer.com/search?facet-content-type=%Reference Work%22
http://zbmath.org/

http://npg.com/

11.2. TlepedeHb mporpaMMHOIO 0OECTIeUeHUS

PexkBHU3UTHI MOATBEPKAAIOIIETO
Neni/m | IlporpamMHoe o0ecrieuenne aoxkymeHTa/ CBOOOAHO
pacnpocTpaHsieMoe
1. Windows 10 Pro, MS Office 2019 KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
2. PrototypingSketchUp: 3D modeling for everyone | xoutpakt Ne 18-3A-44-19 ot 20.05.2019
3. V-Ray mis 3Ds Max KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
4, NeuroSolutions koHTpakT Ne 18-9A-44-19 or 20.05.2019
5. Wolfram Mathematica KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
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6. Microsoft Visual Studio koHTpakT Ne 18-9A-44-19 or 20.05.2019
7. CorelIDRAW Graphics Suite 2018 KoHTpakT Ne 18-9A-44-19 or 20.05.2019
8. Mathcad KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
0. Matlab+Simulink KoHTpakT Ne 18-9A-44-19 or 20.05.2019.

10. Adobe Creative Cloud 2018 all Apps (Photoshop, | koutpakt Ne 18-2A-44-19 ot 20.05.2019
Lightroom, Illustrator, InDesign, XD, Premiere
Pro, Acrobat Pro, Lightroom Classic, Bridge,
Spark, Media Encoder, InCopy, Story Plus, Muse

W Ip.)
11. SolidWorks KoHTpakT Ne 18-9A-44-19 or 20.05.2019
12. Rhinoceros KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
13. Simplify 3D KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
14. FontLab VI Academic KoHTpakT Ne 18-DA-44-19 ot 20.05.2019
15. Pinnacle Studio 18 Ultimate koHTpakT Ne 18-5A-44-19 or 20.05.2019
16. KOMITAC-3d-V 18 KOHTpakT Ne 17-DA-44-19 ot 14.05.2019
17. Project Expert 7 Standart KOHTpakT Ne 17-DA-44-19 ot 14.05.2019
18. AnpT-OuHAHCH KOHTpakT Ne 17-DA-44-19 ot 14.05.2019
19. AnpT-HHBeCT KoHTpakT Ne 17-DA-44-19 ot 14.05.2019
20. [Iporpamma miis moaroToBku TectoB Indigo KOHTpakT Ne 17-0A-44-19 ot 14.05.2019
21, Huanor NIBELUNG KOHTpakT Ne 17-DA-44-19 ot 14.05.2019

JIUCT YYETA OFHOBJIEHUH PABOYEM ITIPOTPAMMbBI YUEBHOM
JUCIHUIVIMHBI/MOY JISA

B pabouyto nmporpammy y4eOHOH AMCHUIUIMHBI/MOTYJISi BHECEHBI N3MEHEHHSI/OOHOBIICHUS U
YTBEPKJIEHBI Ha 3aceIaHnuu Kadeaphl:

Ne roj XapakTep W3MeHeHHi1/00HOBIeHHIT HOMep MPOTOKOJIa
O0OHOBJICHHA ¢ YKa3aHHMeM pasjeJia U 1aTa 3aceJaHusl
PIIA Kagenpsl




