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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
AUCUMILTHHBI

[TnaaupyemMble pe3yabTaThl OCBOCHUS [TnanupyemMbie pe3yabTaThl
OIT BO (kommnieTeHIIun) OOy4eHUs 110 TUCHUTUTHHE

3HaeT: METObl MATEMAaTHUYECKOTO MOICTUPOBAHUS,
COBpPEMEHHBIE HHCTPYMEHTAJIbHBIE CPEJICTBA U

b (heKTUBHBIE COBPEMEHHBIE KOMITBIOTEPHBIE
TEXHOJIOTMH B 00J1aCTH CO3/1aHUS MOJIENEeN 1
METOZ0B MAIlIMHHOTO O0y4YeHUS

IT1K-4 CnocoGeH akTHBHO y4acTBOBATh B 'YMeeT: IPUMEHATh COBPEMEHHBIE
HCCIIEZIOBAHUH HOBBIX MaTeMaTH4YE€CKHX MO/ B [MHCTPYMEHTAJIbHbIE CPEJICTBA U CUCTEMBI
€CTECTBEHHBIX HayKax IPOTPaMMHUPOBAHUS [T Pa3paOdOTKU HOBBIX

METOJIOB ¥ MOJIEJICH MAIlTMHHOTO O0yYCHUS

MmeeT npakTUYECKUI OMBIT: UCIIOIb30BaHUS
COBPEMEHHBIX MHCTPYMEHTAJIbHBIX CPEJCTB U
CHUCTEM IMPOrpaMMHUPOBAHUS JJI pa3pabOTKU HOBBIX
METOJIOB ¥ MOJIEJICH MAIlTMHHOTO O0yYCHUS

3. MecTto aucuumiaibl B cTtpykrype Ol BO

[lepedeHs mpeANIeCTBYIOMNX TUCIIATUIHH, [lepedeHs MOCIETYIONNX AUCITUTITIH,
BUJIOB pabOT yueOHOro IiiaHa BUJIOB paboOT
Teopus urp,
JlonOTHUTENNbHBIE ITIaBbl MAaTEMAaTHUECKOTO aHaJIN3a .
[ IpoexTHO-MCCIe0BaTENBCKUI CEMHIHAD

Tpe6OBaHI/I$I K «BXOAHBIM)» 3HAHHUAM, YMCHHAM, HaBbIKaM CTYJICHTA, HCO6XO,Z[I/IMI>IM
IIpu OCBOCHHUHU I(aHHOfI JAUCHUITIINHBI 1 HpI/I06peTeHHI)IM B PC3YJIbTATC OCBOCHUA
MpCAMCCTBYIOINX AUCIUIIIINH



Jucnuminna

TpeboBanus

3HaeT: 00IIEHAYYHYIO U MPAKTUYECKYIO 3HAUUMOCTh
MaTEeMaTHYeCKOTO aHalln3a, €ro POJib B
MaTeMaTH4Y€CKOM MOJIETMPOBAHUH PEAJIbHBIX
JlomoTHUTENBHBIC TIAaBBI MATEMATUYECKOTO aHAJIN3a [PoIeccoB YMeeT: MiMeeT mpakTHIeCKHUA OTBIT:
HCCJICIOBAaHUS M aHaJIN3a CBOMCTB MaTeMaTHYECKUX
1 (U3UIECKUX 0OBEKTOB CPEICTBAMHU
MaTeMaTHYECKOIO aHaJIn3a

4. O0béM 1 BUABI YUeOHOI1 padoOTHI

OO0m1ast TpyA0€MKOCTh JUCHUIUIUHBI cocTaBisieT 4 3.e., 144 4., 70,5 4. KOHTaKTHOMU

paboThl
Pacnipenenenue no cemectpam
N Bcero B Hacax
Bun yuebnoit paboret 4acoB Howmep cemectpa
5
OO0mmast TpyI0EMKOCTh UCIIUTLITMHBI 144 144
Ayoumophvie 3aHAmusL: 60 60
Jlexuuu (JI) 30 30
[IpakTueckue 3aHATUS, CEMHUHAPHI U (WIIN) IPYTHE BUIIBI
aynuTopHbIX 3aHsaTHil (I13) 30 30
Jlabopatopusbie pabotsl (JIP) 0 0
Camocmosmenvuas paboma (CPC) 73,5 73,5
N3yuyeHue TeopeTuyecKoro Marepuala 20 20
[ToaroroBka K 3K3aMeHy 23,5 23.5
[ToaroroBka K KOJJIEKTUBHOW MPOEKTHOM AEATEIBHOCTH 10 10
[ToaroroBka 0T4ETOB 110 JTAOOPATOPHBIM padboTaM 20 20
KoHCynbranuy 1 poMeKyToYHasl aTTeCTalus 10,5 10,5
Bun koHTpOs (3a4eT, aud.3a4et, IK3aMeH) - JK3aMEH

5. CoaneprkaHue TUCUHMILIMHBI

OO0BeM ayIUTOPHBIX 3aHITHIA IO BHIAM
pa;;(_;na HanmenoBanue pa3znenoB AMCLHUILUIMHBI B qacax
Bcero JI 113 JIP
1 |BBeneHue B MalinHHOE 00y4eHUE 8 4 4 0
2 |OCHOBHBIEC METOJIbI MAITUHHOTO O0YYCHHUS 8 4 4 0
3 Perpeccus. Knacrepuzauus. Kinaccuduxanusi. 16 3 3 0
['padoBbic METOIBI
4 |AnacamOmupoBanue moxenei. byctunr. [lepeoOyuenue. 16 8 8 0
5  |HeiipoHHsle ceTu 12 6 6 0
5.1. Jlekuuu
Ne Ne Kox-
nexuuulpasiena HaumeHoBaHue uinm KpaTkoe coJepKaHue JIEKIIMOHHOTO 3aHATHUS BO
4acoB
1-2 1 [BBenenue B MammHHOE oOydeHne. OcHOBHBIE OHATH. OnpeieeHue npeaMera 4




MarmHHOTrO 00yueHus. [Ipumepsl 3amau u obnacreit npunoxenus. O6pasbl 1
npu3Haku. Turbl 3a1a4d npeackazanus. Perpeccus. Takconomusi. Kimaccudukarnms.
Tume! ommbok knaccudukanuu. O6o0maroas crnocoOHOCTh KiIaccuPpuKaropa.
[IpuHIIMTT MUHUMH3AIUY SMIUpHYecKoro pucka. HegooOyuenue. [lepeoOydenue.
CraTucTHUECKHi, HEHPOCETEBON U CTPYKTYPHO - JTUTBUCTUYECKUIN TIOAXOBI K
pacrno3HaBaHHUIO 00pa3oB. CTPyKTypa TUIHYHOM CHCTEMBI PAaCO3HABAHUS
00pa30B. [{MKJI TOCTpOEHUS CUCTEMBI paclio3HaBaHUs 00Pa30B.

Knaccudukarus. O61ume npuHIMIBL. DTarbl KIacCU(PUKAUU. AJITOPUTMBI
00ydeHHsI KJIaCCU(UKATOPOB C YUUTENIEM U 0e3 yuuTess. J[uckpuMuHaHTHBINA
aHanu3. ['eoMeTpuyeckas UHTepIIpeTaus 3a1auu Kinaccupukanuu. [IpoekTuBHbINH
MoaxoJl. MeTpuKu B MPOCTPAHCTBE NMPU3HAKOB. EBKIINIOBO pacCTOsTHUE.
Paccrosinne Maxanono6uca. Omulky nepBoro ¥ BTOporo poja.
UyBCTBUTEIBHOCTD U U30HMpaTebHOCTh. KprBas MOIIHOCTH KpUTEPHS
knaccupukaun. ROC-kpussie. [Iposepka knaccuduxaropa. [Ipoepka TecToBoi
BbIOOpKOIL. [lepekpecTHa npoBepka. OneHka HHPOPMATUBHOCTHU MPU3HAKOB.

OcHoBHbBIE METO/IBI MalIMHHOTO 00yueHus. bailecoBckas knaccuduxanms.
'YcnoBHas BeposATHOCTh. PopMyiia osIHOM BepoaTHOCTH. PopMyina baiieca.
Cratuctrueckoe pacrno3sHaBaHue o0pa3oB. HauBHelil OailecoBckuit
kinaccudukatop. 3agada knaccudukanuu cnama. Kpurepuii otHomeHus
npasronono6us. baitecoBckuil ypoBenb ommOku. baiecoBckuit puck. Kpurepuii
baiieca. MakcuMmanbHbIN aniocTEpUOPHbIN Kputepuil. Kpurepuii MakcuManbHOTO
mpaBaononoousi. MHorokiaccoBsie OaliecoBckue kiaccudukaropsl. baiiecoBckue
KJ1acCU(UKATOPBI ISl HOPMAJIBHO PACIpeieIeHHbIX KJIAaCCOB NP pa3IMyHON
CTPYKTyp€ MaTpuIlbl KOBapUaIUu.

OnenuBanue GpyHkuuii pactpenencuus. [lapamerpudeckoe oreanBanue. Meton
MakcuMyMa Tpasronoaoous. baitecoBckoe oniennBanue. Hemapamerpuueckoe
onieHuBaHue. O1ieHNBaHuE EpHBIM criaxuBaHueM. OkHa [lap3ena. maakue
sipa. O1ieHKa MHOTOMEPHOM TI0THOCTH. OnieHnBanue mo K Onmkaimmmm
cocemsm. Kimaccudukanus no K 6mmkaiimm cocensiM. B3BenBanne pru3HAKOB.
[ToBbIIIEHHE CKOPOCTH TIOMCKa Ommkaitmmx cocenei. Meron k-D-nepeBa. JlepeBbs
permenuii. OcHoBHBIE MOHATHA. Kitacchl pemaeMbIx 3aa4u: ONMUCaHUEe JaHHBIX,
knaccudukanus, perpeccus. OOIuUA aNropuT™ MOCTPOCHHUS JepeBa PEIICHUH.
Kputepun BeIOOpa HAMITYUIIIEro aTpudyTa: MPUpOCT HHPOPMAITUH,
OTHOCHUTEIBHBIN npupocT uHpopmaryu, uaaekc ['uuu. [IpaBuna ocranoBku
pa3oueHwms nepea. Oopesanue nepesa. Anroputm ID3. I[lepeoOyuenue nepeBbeB
pemeHuii. O6paboTka HEMpephIBHBIX aTprOyTOB. O0yueHre Ha JaHHBIX C
npomyckamu. [IporpaMmmHoe obecrieueHue Jijisi HOCTPOCHHUSI IEPEBbEB PEIICHUN.

Perpeccus. Meron Haumenbnx kBajapartoB. Teopema ['aycca -Mapxkosa.
O0001IEHHBIN METO] HAMMEHBIITUX KBaPaToB. PEKypCUBHBIN METO]] HAMMEHBIITUX
KBaJ[paToOB. AHAJIN3 PErPECCHOHHBIX OCTATKOB. I paduueckas mpoBepka
TMHEHOCTH, roMockeAacTUYHOCTH. OOBbsCHEHHAs 1 HEOOBbsICHEHHAs BapUaIusl.
Koa¢ppunuent nerepmunanuu. HeycroitunBocts MHK k BeiOpocam. PobactHas
perpeccusi. TeopeTHKO-MHOKECTBEHHBIN IMOAX0 K perpeccun. Ommoku
perpeccuu: HOpMaJIbHOCTh U OTPAHUYEHHOCTh. T€O0PETUKO-MHOKECTBEHHOE
OIICHMBAaHUE TapaMETPOB PErPecCru U MPOrHO3a MPU UHTEPBAIHLHON OIINOKE.
Craryc o6pa3sios. [TMO-pa3zmax u [TMO-otknonenue. BeiOpockl, HHCAMIEPHI,
ayTcaiiepbl 1 a0COFOTHBIC BRIOPOCH. DMITMPUUIECKOE OIICHUBAaHUE WHTEPBATHHOM
omnOku. [lnannpoBanue 3KcriepuMeHTa P MOCTPOCHUHU PErPECCHH C
WHTEPBAJILHON omuOKol MHoromepHas perpeccus. OCOOEHHOCTH MOCTPOSHUS
pErpeccuy o0 MHOTOMEPHBIM JIaHHBIM. MHOXECTBEHHAs JINHENHAs perpeccus, ee
MPEeUMYIIECTBA U HEAOCTATKU. MyJIbTUKOIUIMHEAPHOCTh TaHHBIX. Perpeccus Ha
riaBHbIe KOMIIOHEHTHI. HTepnperanus PI'K-moneneii. [IpoBepka perpeccHOHHBIX
Moneneit. Ommbka oOyueHus u ommoOKa nmporuosa. Kpurepuii BeIOopa KondecTna
[TIaBHBIX KOMITIOHEHT 1pu nocrpoenuu PI'K.

11-12

AHAIN3 MHOT! OMCPHBIX JTaHHBIX. KOppCJISII_II/IOHHBIe W IPUINHHO-CJICACTBCHHBIC




cBsi3u. Koppensius npu3HaKkoB U CTPYKTypa JaHHBIX. JIaTeHTHBIE CTPYKTYpHI B
nanHbIX. @opManbHas u 3G PeKTUBHASI pa3MEPHOCTh aHHBIX. CTPYKTypa U yM B
naHHbIX. [loHKEeHNE pa3MepHOCTH JaHHBIX. [[OMCK JTaTEHTHBIX CTPYKTYD.
OTaeneHre CTPyKTyphl OT IITyMa. MeTo/T TITaBHBIX KOMIIOHEHT KaK JEKOMITO3HIIHS
MaTpUIlbl JaHHBIX. MaTpuiia cuetoB. MaTpuiia Harpy3ok. Marpuiia ommooK.
OOBsiICHEHHAs1 U OCTATOYHAS BapHalys B JaHHBIX. [IpenoOdpaboTka TaHHBIX.
['paduueckast UHTEpHIPETAIIUS METO/Ia TIIABHBIX KOMIIOHEHT. Kpurepun Beioopa
KOJIMYECTBA IMIaBHBIX KOMITOHEHT. Transfer learning, amanramnus Mozenei mou
3a71a4y.

13-14

Knactepuzanus. Knactepuzanus kak kinaccudukaius 6e3 yunrens. Mepsl
CXOJICTBA M MEPHI pa3inuus 00pa3oB. Kpurepun kadecTBa KilacTEepHU3AIIHH.
HTepaTuBHa ONITUMU3AIINS Pa30MEeHNs Ha KiacTephl. [I1ockue MeTobl
knactepusanuu. Meron K cpenanx. Metog ISODATA. Metox FOREL. I'padoBsie
MeTozbl. Mepapxudeckas kiacTepusanus. ATTIOMEPaTUBHBIEC U Pa3ACTSIONIIE
QJITOPUTMBI KilacTepu3anun. JleaaporpaMmel. KOMUTETHBIE METOTBI
pacrnio3HaBaHus 00pa3oB. TeopeTudeckue MpearnoChbUIKH KOMUTETHBIX METOJIOB.
OnuHOYHBIE MOJIEIN U aHcaMOIn Mojaenei. [locnenoBareabHbIe METOIEI
koMuTeTOB: OycTHHT, AdaBoost. Ommoku knaccupuKanuy KOMUTETHBIMU
MeTofamu. bycTrHT U mepeoOydenwe. [lapaienbHbie METOIbI KOMHTETOB:
OyTcTper, O3TTHHT.

15

Heiiponnslie cetu. IIpeanoceuiky BO3HUKHOBEHUS Helpocereit. [lepuentpon
Po3zenbnarra. Muorocioiinsiii neprentpos. Kaprel Koxonena. Cetu Xongumiaa.
Metozbl 00ydeHus HelipoceTeil. MeTos] onOpHBIX BEKTOPOB. MamnHHoe 00yueHune
u Teopus. BanHuka-YepBonenkuca. [I[puHINN CTPYKTYpHON MUHUMH3ALUU PHUCKA.
Metoz onopHbIX BeKTOpoB. [lonuTika Ha3HaueHus mrpadoB. SAnepHsle

npeoOpa3oBaHus. Perpeccust OmOpHBIX BEKTOPOB.

5.2. HpaKanecmle 3aHATHUHA, CCMUHAPbI

No

SaAHATUS]

Ne

pas3zienal

HanmenoBanwne nimm KpaTKO€ COACPKAHUC MMPAKTUICCKOI'O 3aHATHA, CCMUHApa

Koin-

1

bazoBnie HWHCTPYMCHTBI MAITMHHOT'O 06y‘-ICHI/IH.

1

s3Ik mporpammupoBanus Python. Pabota ¢ 6ubnuorekamu Numpy, Pandas,
Matplotlib. Pa6ora ¢ Google Colaboratory.

[Ipenckazanue paka rpynu Ha qaHHbeIX Breast Cancer Prediction.

Perenue 3aiaun o tune jgecHoro nokpeitus u3 penozuropust UCI meTogom
ONVOKANIINX coceneit.

7-8

Pemenue 3agaum o Tume aecHOro nokpeiTus u3 penosutopust UCI meTonom
OMOKAMIITUX COCEACH.

9-10

[locTpoeHue peKOMEHJaTeNbHONU CUCTEMBI

11-12

HOCTpOCHI/Ie peKOMeHHaTeHBHOﬁ CHCTCMBbI

13-14

Co3znanre CBepTOYHON HEMPOHHOM CeTH Ha PpEeHMOBpKe TITyOOKOTO O0yUeHUS
PyTorch nnst pemenus 3anaun pacriosHaBanust 10 kjaccoB 0ObEKTOB Ha JlaTacere
CIFARI10.

15

Cosznanue cBepTOUHOIN HEUPOHHOH ceTH Ha (ppelMOBpKe NTyOOKOro 00yUYeHHs
PyTorch nnst pemenus 3anaun pacriosHaBanus 10 kjaccoB 0ObEKTOB Ha JlaTacere
CIFAR10.

5.3. JIaboparopHbie padoThI

He mpenycmoTtpenbt




5.4. CamocrosiTesibHasi padoTa CTyIeHTAa

Brimonnenue CPC

ITonsun CPC

Crnucoxk nureparypsl (¢ yKazaHUEM
pa3zienos, IIaB, CTPaHULl) / CChIIKA Ha

peCypc

Koi-
BO
JacoB

CemecTtp

3yueHne TeOpeTHIeCKOro MaTepraa

OVYMJ, ocH. iut. 1. 1:
https://e.lanbook.com/book/131686; m. 2:
https://e.lanbook.com/book/82818; mon. muT.
. 3: https://e.lanbook.com/book100905.

IloaroToBKa K 2K3 aMCHY

OYMJI, ocH. aut. 1. 1:
https://e.lanbook.com/book/131686; m. 2:
https://e.lanbook.com/book/82818; norm. nut.
n. 3: https://e.lanbook.com/book 100905.

5 23,5

[ToaroToBka K KOJJIEKTUBHOW MPOEKTHOM
HNCATCIIBHOCTHU

OYMJI, ocH. aurt. 1. 1:
https://e.lanbook.com/book/131686; m. 2:
https://e.lanbook.com/book/82818; nom. nur.
. 3: https://e.lanbook.com/book100905.

[lonroroBka OTYETOB 110 J1AOOPATOPHBIM
pabotam

['OCT O¢opmnenus otuéra; DYM/I, ocH.
ut. 1. 2: https://e.lanbook.com/book/82818.

5 20

6. @oH/1 OLIEHOYHBIX CPEICTB /1JIf NMPOBEAeHHUsI TEKYIIero KOHTPOJIA yCIeBaeMOCTH,

NMPOMEKYTOYHOI aTTecTAllUNU

KoHTponb kauecTBa 0CBOEHUS 00pa30BaTEIbHON NPOrpaMMbl OCYILECTBIISECTCS B
cooTBeTcTBUH ¢ [lonokennem o OaNTbHO-PEUTUHTOBOM CUCTEME OLIECHUBAHUS PE3YJIbTATOB
y4eOHOM JIeSITEILHOCTH 00YyYarOIIUXCSl.

6.1. Kontposabubie meponpusitus (KM)

Hassanue Y-
Ne | Ce- Bun Makc. THIBA-
KOHTpoJbpHOTO [Bec [Topsinok HauMcaeHus 6aIoB
KM|mectp| xoHTpOIs MEDOLPHSTHS Oamn eTcs B
pomp A
BepHO BBINOIHEH MyHKT 1 ITpakTHUeCKON
paboThl -1 Ga.
KM-1 BepHO BBINOJIHEH IMyHKT 2 MIPAKTUYECKON
Texymmii paboThl -1 Ga.
1 5 [IpakTnueckas | 5 | 4 n HK3aMEH
KOHTPOJIb aGora | [IpaBubHO OopMIIEH OTYET TIO
p MpakTU4ecKor padote -1 Ga.
Samutin oTuét -1 6anm.
B npotuBHOM ciydae -0 6aos.
BepHO BBINIOJIHEH ITyHKT | MpakTH4ecKou
pabotsl -1 Gas.
KM-2 BepHO BBINIOJIHEH ITyHKT 2 MPaKTUYECKOU
Texymmii pabotsl -1 Gas.
2 5 [Ipaktnueckas | 10| 4 N DK3aMEH
KOHTPOJIb [IpaBuibHO 0popmIieH OTUET 11O
pabora 2 o
MpakTu4eckoit padore -1 Oa.
Sammrit oT4éT -1 0asnr.
B nporuBHOM citydae -0 6ajios.
N KM-3 BepHO BBINIOJIHEH MTyHKT | mpakTH4ecKou
Texymui
3 5 [Mpaktuueckas | 15| 4 [paGotsl -1 Gam. PK3aMEH
KOHTPOJIb .
pabora 3 BepHO BBINOIHEH MYHKT 2 MPAKTUYECKON




paboTsI -1 Ga.

[TpaBuibHO 0 OpPMIIEH OTYET 11O
MpakTU4eckoit padore -1 Oa.
Sammrin oTuéT -1 Oasnr.

B nporuBHOM ciyuae -0 0asuios.

Texymnii
KOHTPOJIb

KM-4
[IpakTnueckas
pabora 4

15

BepHO BBINOIHEH MyHKT | MpakTUYeCKON
paboThl -1 Ga.

BepHO BBINIOJIHEH IMyHKT 2 MTPAKTUYECKON
paboThl -1 Ga.

[IpaBubHO OhopMIIEH OTYET IO
MpakTH4eckoil padore -1 6ani.

SamuTii oTYéT -1 6as.

B npotuBHOM ciyuae -0 6asios.

OK3aMCH|

Texymuin
KOHTPOJIb

KM-5
[IpakTnueckas
pabora 5

15

BepHO BBINIOJIHEH ITyHKT | MpakTU4ecKou
pabotsl -1 Gas.

BepHo BBINOJTHEH MyHKT 2 MPaKTHUECKON
pabotsl -1 Gas.

[IpaBuiibHO 0opmIIEH OTYET 110
pakTu4eckoil padore -1 Oa.

SamuTun oTuéT -1 6anm.

B nporuBHOM citydae -0 6ajios.

OK3aMCH

Texymnii
KOHTPOJIb

KM-6
KonnextuBHas
MPOEKTHAas
NESITENBLHOCTD

CTyaeHTBI pa3aesstoTcs Ha KOMaHIbl 1o 2-
4 genoBeka. Kaxxaast komaH 1a moiay4daeT
3a/1aHne. 3aJaHue COACPIKUT KaK
TEOPETUIECCKUE, TAK U MPAKTUICCKUE
BOIPOCHL. BOTIPOCHI CBsI3aHBI ¢
QITOPUTMAMH U METOJAAMH MAaITHHHOTO
00ydJeHHsI, CHCTEMaMH UCKYCCTBEHHOTO
WHTEIJICKTA, 3aa9aMHy, PEIIaeMbIMH ITPU
CO3/IaHUH, TIOJICPIKKE U UCITOJIb30BAaHUHT
CUCTEM HCKYCCTBEHHOTO UHTEIIJICKTA.

Kasx b1t usieH koMaH bl ojTy4daet 3 6ania
[IPY [TOJIHOM U CTPYKTYpPUPOBAHHOM
oTBeTe. KoMaHIa TOTHMYHO U J0Ka3aTeIbHO
[pacKkpbIBaeT mpooIemMy, IPEUIOKEHHYIO B
3a/TaHAH, OTBET HE COJACPIKHUT (PAKTUUECKHUX
OIMOOK U XapaKTePU3yeTCs TITyOHHOMH,
[MOJIHOTOIA;

2 0ajia -OTBET UMEET JIOCTATOUHBIN
coJiep)KaTebHbBIN YPOBEHB, OJTHAKO
OTJIMYAETCS Ccl1aboM
CTPYKTYPHUPOBAHHOCTBIO, HMEIOTCS
HETOYHOCTHU TIPU OTBETE;

1 Gamn -oTBET UMeeT parMeHTapHBIN
XapakTep, OTINIACTCS TOBEPXHOCTHOCTHIO
1 MaJIOW COEePIKATEIHHOCTHIO, UMEIOTCS
HETOYHOCTHU TIPHU OTBETE, MAaTepPUAI B
OCHOBHOM M3J1araeTcsi, HO JOIMYIICHBI
(hakTUIeCKHe OIMNOKY;

(0 6asyIoB -IOMYCKAIOTCS CYIIeCTBEHHBIE
(dakTUYecKre OMMOKHU TIPU OTBETE, HA
OOJIBIIYIO YaCTh JTOTIOTHUTEIBHBIX
BOITPOCOB 10 COJIEPKAHUIO IK3aMEHa
CTYJICHT 3aTPyJIHSACTCS JIaTh OTBET MJIU HE
TTaeT BEPHBIX OTBETOB.

KOMaHI[a MOKCT ITOJIYUUTD MaKCHUMaJIbHBIH

OK3aMCH|




6asut (3 G6aia) Mpu MpeaCTaBICHUN CBOETO
MPOEKTA, CBA3aHHOE C COJICPKAHHEM
TMCIUTUIMHBI.

Bompoc 1.

2 Gasa -CTyJIeHT JaJl MOJTHBIA BEPHBII
OTBET Ha BOIPOC;

1 GayuT -CTyIeHT J1a He TIOJTHBIA OTBET Ha
BOTIPOC;

(0 6aJUTOB -CTYACHT HE OTBETHII HA BOTIPOC
WM OTBET OBLIT HE BEPHBIM.

Bompoc 2.
2 GaJia -CTYJCHT Jajl MOJIHBINA BepHBIN
[Tpome- OTBET Ha BOIIPOC;
7 5 xyrtouHas | KM-7 Ok3amen | - 6 |1 Gamt -cTyAeHT J1aj He TOJIHBIA OTBET Ha  [PK3aMeH
arTecTanys BOIIPOC;

0 GayIoB -CTYACHT HE OTBETHII Ha BOTIPOC
VJTH OTBET OBLT HE BEPHBIM.

Bompoc 3.

2 Gaia -CTyJIeHT JaJl MOJTHBIA BEPHBII
OTBET Ha BOIPOC;

1 GayuT -CTyIeHT J1a) He TIOJHBIA OTBET Ha
BOTIPOC;

(0 6aJUTOB -CTYACHT HE OTBETHII HA BOTIPOC
WM OTBET OBbLIT HE BEPHBIM.

6.2. Ilpouenypa npoBeaeHusi, KpUTEPHUH OLlEHUBAHUSA

Bun
IPOMEXKYTOUHON TIpoueypa IpoBeIeHHs Kputepun
P OLICHUBAHUS
aTTecTalyu

Ha sk3aMeHe npoucxouT olleHUBaHUE YUeOHOU AeSTeNbHOCTH
00yJaroNuXcs M0 TUCIMUILTMHE Ha OCHOBE TOJIYYE€HHBIX OIICHOK 32
KOHTPOJIbHO-PEUTUHIOBBIE MEPOIPUATHUS TEKYILErO KOHTPOJIA.
CTyZeHT MOXET yJay4YlIUTh CBOM PENUTHHI, PO KOHTPOJIbHOE
MEPOIPHUATHE TPOMEKYTOUYHON aTTECTALMH, KOTOPOE HE SBIAETCS |B COOTBETCTBUU C

JK3aMeH o0s13aTenbHBIM. KOHTpOJIbEHOE MEPONPUATHE TPOMEKYTOUHOH  |om. 2.5, 2.6
aTTeCTAallMK IPOBOIUTCS BO BpeMs dK3aMeHa B Buje ycTHOro  |[lonoxenus
ompoca. CTyaeHTy BbIIAETCS IK3aMEHAIMOHHBIN OUJIeT,
coziep kaluii 3 Bompoca u3 pa3HbeiX TeM Kypca. CTylleHTy Jaercs
60 MUHYT Ha MOATOTOBKY OTBETOB. 3aT€EM CTYACHT 03ByYHBaET
CBOM OTBETBHI.

6.3. ITaciopt oHIa OLIEHOYHBIX CPEACTB

Kommnerenuu Pesynprarel 00yueHus

3HacT: MCTOAbI MATEMATUYCCKOI'O MOACIIUPOBaHNA, COBPEMCHHBIC

[1K-4 WHCTPYMEHTAIbHBIC CPEACTBA M 9(PPEKTUBHBIC COBPEMEHHBIE KOMITBIOTEPHBIE  [HH+HH{HHA
TEXHOJIOTUU B 00JIACTU CO3J]aHUsI MOJIETIEN U METOJI0B MAIlIMHHOTO 00y4eHHS

'YMeeT: IMPUMCHSATH COBPEMCHHBIC HHCTPYMCHTAJIBHBIC CPCACTBA U CUCTCMbI

[1K-4 MPOrpaMMHUPOBAHUS JJI Pa3pabOTKH HOBBIX METOJIOB M MOJIEJICH MAIIMHHOTO HAHHHH
00yueHus

[K-4 MMeeT mpakTU4eCKUI OMBIT: UCIIOIb30BAHUSA COBPEMEHHBIX LT

- T T T T T T T

WHCTPYMEHTAJIbHBIX CPEJCTB M CUCTEM IPOrpaMMUPOBaHUS JJIsl pa3pabOTKU




|HOBBIX METOJIOB U MOJIEJICH MAITMHHOTO O0YYCHHUS | | | | | | | |

TumnoBsie KOHTPOJIBHBIC 3aJaHUS 110 KaAXKAOMY MCPOIIPUATHIO HAXOIATCA B
IMPUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOe 1 MH(OPMALIMOHHOE 00ecredeHUue TUCHMILIMHBI

ITeyaTHas ydueOHO-MeTOAUYECKAS JOKYMEHTALMS
@) OCHOBHAs TUmMepamypa:
He npenycmorpena

0) OononHUMeENbHASL IUMepPamypa.:
He npenycmorpena

8) omeuecmeenHble U 3apyOedtCHble HCYPHANbL O OUCYUNTUHE, UMelowjuecs 6 bubnuomexe.
He npenycmorpenst

2) MemoouuecKue yKazaHus 0 Cmy0eHmos8 no 0C80EHUIO OUCYUNTUHDL:
1. Meronuueckue yKa3aHUs 10 OpraHU3AIMHA CAMOCTOSTEIIBHOU PaOOTHI
CTyJeHTa
2. TOCT Odopmienus otuéra

U3 HUX: Y4eOHO-Memoouyeckoe obecneyerue camocmosmenbHol pabomsl CmyoeHma:
1. Meroauueckre yka3aHUs 10 OPTaHU3AIMH CaMOCTOSATEILHON PaboThI
CTy/lCHTA
2.  TOCT Odopmnenust otuéra

3ﬂeKTpOHHaH yqeﬁno-MeTounqecxaﬂ AOKYMECHTAIlUA

Haumenosanue
Ne Buz peeypea s bubnuorpaduueckoe onrcanue
JTUTEPaTyphl AIIEKTPOHHOMN
bopme
[anes-1IBap, [1I. Mxen mammmHHOTO 00y4YeHUs : yueOHOE
DJIEKTPOHHO- noco6wue / I11. [lanes-IIBapu, ben-/laBunlll. ; mepeBon ¢
OcHOBHAS OoubnmroTeyHas anruiickoro A. A. Cnunkuna. — Mocksa : JIMK Ilpecc, 2019.
1 cucreMa — 436 c. — ISBN 978-5-97060-673-5. — Tekcr :
nuTeparypa .
M3aTeIbCTBA PIEKTPOHHBIH // JIaHb : 37€eKTPOHHO-0MOINOTEYHAs cUCTEMA. —
Jlanb URL.: https://e.lanbook.com/book/131686 (mara oOpamienus:
06.09.2022). — Pexum noctyna: 1Jig aBTOPU3. MOJIb30BATEIEH.
Koanbo, JI. I1. ITocTpoenne cucreM MammHHOTO 00y4YeHHs Ha
DIEKTPOHHO- i
- si3pike Python / JI. I1. Koanwo, B. Puvapr ; mepeBon ¢
b OcHoBHAas CHCTEMa anruiickoro A. A. Ciuakud. —2-¢ u3a. —Mocksa : [[MK
nTeparypa [Ipecc, 2016. —302 ¢. —ISBN 978-5-97060-330-7. —TekcT :
U3/1aTeIbCTBA o
Mame PIEKTPOHHBIH // JIaHb : 37€KTPOHHO-0MOINOTEYHAs cUCTEMA. —
URL: https://e.lanbook.com/book/82818
Pamka, C. Python u MmamunHoe oOyueHue: KpaitHe
JEKTPOHHO- HEeoOxoIuMoe ocodue Mo HOBEHILeH npeicKka3aTeIbHON
OubnuoTeyHas aQHAJIMTHKE, 00s13aTesIbHOE /1J1s O0siee ITyOOKOTro MOHUMAaHMUSI
JlononuuTenpHas
3 TenaTVDA cucreMa METOJI0JIOTHH MaIlIMHHOTO 00yueHus : pykoBoacTso / C. Pamika
patyb M3/1aTEIbCTBA ; mepeBo] ¢ anmniickoro A. B. JlorynoBa. —Mocksa : JIMK
Jlanp [Tpecc, 2017. —418 c. —ISBN 978-5-97060-409-0. —Texkcr :
AIIEKTPOHHBIN // JIaHb : SIEKTPOHHO-OMOIMOTEYHAS CUCTEMA., —




|URL: https://e.lanbook.com/book 100905

Hepequb HCIIOJIB3YCMOTO IIPOIrpaMMHOIO oOccrIeUeHMS:

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)

[lepedenp ncnonb3yeMbIx NpodhecCHOHANBHBIX 0a3 TaHHBIX U NH(DOPMAIIMOHHBIX

CIIpaBOYHBIX CUCTCM:

Her

8. MarepuajibHO-TeXHHYECKOE o0ecrieyeHue I CIUITHHBI

OcHOBHOE 060py,Z[OBaHI/Ie, CTCHbI, MAKEThI, KOMIIBIOTECpHAaA TCXHUKA,

. Ne
Bup 3anstuit Ay IIpeyCTaHOBIEHHOE IPOrpaMMHOE 00ecTIedeHHEe, UCTIOIb3yeMOe s
YA pa3IMYHBIX BUJIOB 3aHIATHI
[IpakTuueckue 3ansarus (333

[1K, uaTepHer.

Jlexuun

(30)

¥ CEMHHApPHI (36)
CamocrosarenbHas (332 [1K, uTepHer.
pabora cTyaeHTa (36) ’
333

[1K, mpoekTop, 3KpaH.




