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AnHoranus

Hucuummuaa  «OCHOBBI  MCKYCCTBEHHOTO ~ MHTEIJIEKTa B IPO(ecCHOHAILHOM
JESTEIILHOCTIY BXOAHWT B 00pa30BaTEIBHYIO MPOTPAMMYy BBICIIEIO 00pa30BaHUS — MPOTpaMMy
OakajmaBpuaTa II0 HANpaBICHUIO TMOATOTOBKKM/ crnenuanbHocTd 27.03.05 «HHOBaTHKAY
HarpaBjIeHHOCTH «/HHOBAallMM U TEXHOJOTMUYECKUN MEHEIKMEHT». JIUCIUIUIMHA peaTnu3yeTcs
kadeapoi «Neby.

JlucuurinHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITETSHIUH:

VYK-2 «CnocobOeH ompenensaTb Kpyr 3aja4 B paMKaxX IOCTaBJICHHOW IIE€IM M BBIOWpaTh
ONTUMAJIFHBIC CIIOCOOBI MX PEIICHUs, UCXOI U3 NEHCTBYIOIMINX MPABOBBIX HOPM, HMEIOIIUXCS
PECYPCOB U OTPaHUUYCHUI»

[1IK-3 «CnocobeH K MOCTAaHOBKE 3a/ay MPH MPOBEICHUU MATEHTHO-WH(POPMAIMOHHBIX
UCCJIEIOBaHMM, aHaJIM3a U HCCIEJA0BaHUN B 00JIACTU MPOMBIIUIEHHOTO IU3aiiHa, B TOM YHCIIe
aKTyaJIbHOM CHUTyallil COBPEMEHHOTO pBIHKA, TOPTpeTa MOTPEOHTENs, XapaKTepPHBIX s
JAHHOTO CErMEHTa MPEeOYTEeHU moTpeduTene»

[IK-8 «. Crioco6eH K MHCTIEKIITMOHHOMY KOHTPOJIIO KauecTBa MPOAYKLUHU (paboT, yciIyr)»

[IK-13 «CnocobeH UCHoOIb30BaTh 3HAHHWE OCHOBHBIX METOJOB HCKYCCTBEHHOIO
WHTCIJICKTA B TOCIEAYIONICH NPOPECCHOHANBHON JACSITEIFHOCTH B KAueCTBE HAYIHBIX
COTPYIHUKOB, IMpernojaBaTeneil 00pa3oBaTENbHBIX OpPraHU3alMii BBICHIETO 00pa3oBaHUS,
WHXXEHEPOB, TEXHOJIOTOBY

[1K-14 «Crioco6eH BbISIBUTh €CTECTBEHHOHAYYHYIO CYITHOCTH MPOOIeM, BOSHUKAIOIIUX B
X0Jie TPO(ECCHOHATBHON NEATENTFHOCTH B O0JACTH MOICTUPOBAHHUS M aHAINM3a CIOXKHBIX
€CTECTBEHHBIX U UCKYCCTBEHHBIX CHCTEM)

Conepxanne AMCIUIUIMHBI OXBATHIBAET KPYT BOIPOCOB, CBSI3aHHBIX C MPUMEHEHHEM
TEXHOJIOTHI HCKYCCTBEHHOTO MHTEJUIEKTA B MPO(EeCCHOHATBHOM 1eATEbHOCTH.

[IpenogaBanue JUCHUILIUHBI TpPEAyCMaTpUBaeT Cclieayronue (GopMbl OpraHU3aIuN
yueOHOro mpoliecca: caMoCTosTeIbHas paboTa 00yJaromerocs, JeKIuu, 1abopaTopHbie padoThI,
MPaKTUYECKHUE 3aHATHUS.

[IporpaMMoil NUCHUIIIMHBI TPETYCMOTPEHBI CIEAYIONIME BUABI KOHTPOJS: TEKYIIHid
KOHTPOJIb YCIIEBAEMOCTH, TPOMEKYTOUHAs aTTecTanus B hopme 3a4eTa.

OO0masi TpyA0EMKOCTh OCBOEHUS AMCIMIIUHBI COCTaBNseT 3 3adeTHhIX eauHuibl, 108
YacoB.

S3bIK 00yUYeHUs IO TUCIHUILTUHE «PYCCKHM »



1. TlepedeHb MIaHUPYEMBIX PE3YIbTATOB OOYUCHHS IO AUCIUILTAHE

1.1. Dlenu mpenojaBaHUs IUCUHUIUIMHBI MOJTYYEHHUE CTYJEHTAMH HEOOXOIMMBIX 3HAHUMN
JUTSE. IPUMEHEHUST METOZI0B MH(POPMAIMOHHBIX TEXHOJIOTUA M UCKYCCTBEHHOT'O HHTEIUICKTa B
npoecCHOHANBHOM /EATEeIbHOCTH, 3HAKOMCTBO C alrOPUTMaMHd MAIIMHHOTO OOY4YeHHs,
OIICHKOM Ka4yecTBa PEHICHHUH 3aJa4 MAIIMHHOTO OOYYEHHS, MAITUHHOTO 3PSHHS W Ip. 3a7a4 B
00JacT HMCKYCCTBEHHOTO HHTEIJICKTa; OCBOCHHE 0a30BBIX TEXHOJOTHH HCKYCCTBEHHOTO
WHTEIJICKTA.

1.2. JlucuuninuHa BXOOUT B  COCTaB  4YacTd, (OpMUPYEMOH  ydyaCTHUKaMHU
00pa3oBaTesbHBIX OTHOIIECHUM, 00pa30BaTeIbHON MPOrpaMMBbl BBICIIETO 0Opa3oBaHUsl (l1ajee —
OI1 BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJILTATOB OOYUEHUS 0 JUCHIUTIINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrare m3yueHUs AMCHUILIMHBI OOyUYAIOIIUNCA JAODKEH 00JaJaTh CIEIYIOIIMMHU
KOMIETCHIMSIMHU WM UX YacTsaMH. KoMneTeHIMy U MHAWKATOPHI UX JTOCTHXKEHUS MPUBEICHBI B
tabnuue 1.

Tabnuna 1 — [lepeuens KOMIETEHIIMN U UHAUKATOPOB UX JTOCTHXKEHUS

KaTCFOpI/IH (rpynna) KOI[ 1 HAMMCHOBAHUC KO,Z[ W HAMMCHOBAHHC MHIHWKATOpa JOCTUKCHUA
KOMIICTCHIIUN KOMIICTCHIIM KOMIICTCHIIUU

VK-2 Criocoben
OTIPENIETSATh KPYT
3a/1ay B paMKax
MMOCTaBJICHHON IeJIN

1 BBIOMPATH .
P VK-2.3.2 3naTh AeicTBYyIOIICE
ONTHUMAJIbHBIC

YHuBepcaabHbIC 3aKOHO/ATEIbCTBO U IIPABOBHIC HOPMBI,
CIIOCO0BI UX

KOMIIETEHLINU EryJIMpPYIOIIHE NPOPECCUOHAIBH
. peLIeHHUs], UCXOsl U3 PEryIMPYIOIL pod Yo
JIEeATENBHOCTD

JIEHCTBYIOLIUX
IIPaBOBBIX HOPM,
MUMEIOIIUXCSA
pecypcoB u
OrpaHUYECHUN

I1K-3 Cnocoben k
IIOCTAaHOBKE 3a/1a4
IIPU NIPOBEJICHUU
MIaTEHTHO-
MH(OPMaLMOHHBIX
HCCJIeIOBaHUIM,
aHayM3a u
UCCJICIOBAHNM B
obnactu
[TpodeccrnonanbHbIe | MPOMBIIUIEHHOTO I1K-3.3.1 3HaTh METO/IbI aHAJIN3a TEXHUYECKOTO
KOMIETEHIINU nu3aiiHa, B TOM YHCJIE | YPOBHS OOBEKTOB TEXHUKU U TEXHOJIOTUU
aKTyaJabHON
CUTyalluu
COBPEMEHHOTO
pBIHKa, TOpTpeTa
notpeduTerns,
XapaKTEepHBIX IS
JTAHHOTO CErMEHTa
MPEANOYTEHNIN
notpeouTesne

ITpodeccuonanpupie | [IK-8 . Cnocoben k I1K-8.Y.] ymeTp NpuMeHATh COBPEMEHHBIE




KOMIICTCHII U

WHCIICKIIHOHHOMY
KOHTPOJTIO Ka4eCTBa
npoaykuuu (pador,
yeuyr)

MCTOHOJIOTHUH COBEPIICHCTBOBAHUA
MMPOU3BOACTBCHHBIX MIPOLCCCOB

IIK-13 Crocoben
HCIIOJIb30BaTh 3HAHKUE
OCHOBHBIX METOJIOB
HCKYCCTBEHHOT'O
HMHTEJIEKTA B
MOCEAYOIIEN
podhecCHOHATLHOM
JIEITEIIbHOCTH B

I1K-13.3.1 3HaTh METOBI pa3pabOTKU
OPUTHMHAJIBHBIX AJITOPUTMOB U IIPOTPAMMHBIX
pELIEHUH C UCTI0Ib30BAaHUEM COBPEMEHHBIX

[Ipodeccuonanbubie HWHTEJUICKTYaJIbHBIX TEXHOJIOTUI

KaueCcTBE HayYHBIX
KOMIIETCHIINU COTPY THIKOB [IK-13.V.1 ymeTh onpenensiTh OCHOBHBIE 3a/1a41

Py > JUISL CACTEM MCKYCCTBEHHOT'O MHTEJIIICKTA
npenoiaBarenei
[TK-13.VY.2 BnaseTh HaBBIKaMU Kiaccu(pHUKaIH,
00pa3zoBaTebHBIX
. KJIACTEPHU3ALINH, PETPECCUH

opraHu3arui

BBICILIETO

obOpa3zoBaHwusl,

WHXKEHEPOB,

TEXHOJIOTOB

I1IK-14 Criocoben

BBLISIBUTH

ecrectBeHHOHayuyHyto | [1K-14.3.1 3HaTh Mogenu ¢popManuzanuu

CYIITHOCTb MIPOOIIeM, MIPOIIECCOB

Bo3HMKamux B xone | [IK-14.Y.1 ymeTh BBISIBUTH CYIIIHOCTD

npodhecCHOHAILHON po0JIEMBI, BO3HUKAIOIIEN B XO1€
[Tpodeccuonanbuble pod P X Ot 8

NeSITEILHOCTH B PO ECCUOHAIIBHON JIeATETbHOCTH
KOMIIETEHIIUHU

o0JacTu IIK-14.B.1 B1ageTh HaBBIKAMH JEKOMIIO3HIINH,

MOACIIMPOBAHUSA U
aHaJIn3a CJI0XKHBIX
C€CTCCTBCHHBIX U
HCKYCCTBCHHBIX
CHCTEM

(dhopmaM3aIuy MPOILECCOB U OOBEKTOB IJIS
MCII0JIb30BaHUS MHTEIJIEKTYaIbHBIX
MPOTPAMMHBIX PEIICHUI

2. Mecro nucturuiiHbEL B cTpykType OI1
JucuumnnuHa MoXeT 6a3upoBaThCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOITUMUCS
MIPY U3YYECHUU CIEAYIOIUX AUCHUTUIAH:
— «MaremaTtuka. MaTeMaTHUYSCKMUA aHATIU3»

— «Maremartuka. Teopust BEpOSATHOCTEM M MaTeMaTHUISCKas CTATUCTUKAY

— «AJITOpPUTMU3ALMUS U IPOTPAMMHUPOBAHUE.

3HaHI/I$[, MOJIYYCHHBIC IIPpH H3YUYCHUU MaTcpuajia }IaHHOI\/’I JUCHUIIIINHBI, UMCIOT KakK
CaMOCTOATCIIBHOC 3HAYCHHUEC, TAK U UCITOJIB3YIOTCA IMPU U3YUCHUU APYTIUX JUCHHUIIIINH:
— «CratucTudeckue METOJbI B YITIPABJICHHUH CJIOXKHBIMH TCXHUYCCKHUMHU CUCTEMAMMN)),

— «MeXIUCHUTLINHAPHBIA OPOEKTY.

3. OO0BEM | TPYTOEMKOCTh JUCIUILTAHBI

JlanHbple 00 oOuiemM oO0beMe AUCHUIUIUHBI, TPYJOEMKOCTH OTAEIbHBIX BHJOB Y4eOHOMH
paboThI 1O TUCHUIUIMHE (M paclpeielieHle 3TOM TPYJOEMKOCTH [0 CEMeCTpaMm) Mpe/ICTaBICHbI B
tabmuie 2.



Tabmuua 2 — O6beM U TPYLI0EMKOCTh AUCIUILINHBI

TpynoemMKkocTs 1o
Bun yuebnoit pabotsl Bcero ceMecTpam
Ne6
1 2 3
Oowan mpyooemKocma oucCyuUnIuUHbL, 3/ 108 3/ 108
3E/ (4ac)
U3 Hux uacoe npakmuyecKkoil no020moeKu 27 27
AyoumopHnuie 3anamus, BCEro vac. ol ol
B TOM YHCIIE:
nexuuu (JI), (gac) 17 17
npaktuueckue/cemunapckue 3ansatus (113),
17 17
(dac)
nabopaTtopHbie paboTs (JIP), (uac) 17 17
KypcoBoii mpoekt (pabota) (KII, KP), (gac)
9K3aMeH, (Jac)
Camocmoamenvnan paboma, Bcero (4ac) 57 57
Buo npomesxxcymounoit ammecmayuu:. 3a4er,
mubd. 3auger, sk3amen (3auer, Hudd. 3auy, | 3auer 3auer
OK3.%%)

*k
HpHMC‘IaHI/Ie: KaHAUJIATCKHUU 3K3aMCH

4. CopepxaHue JUCIUTUTHHBI
4.1. PacnpenencHue TPYyIOSMKOCTH JUCIUIUIMHBI IO Pa3/ieiiaM U BUJIaM 3aHITHH.
Paznensl, TeMBI JUCIUTIIMHBI U UX TPYAOEMKOCTh TIPUBEICHBI B TAOIHIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCIUILIUHBL, UX TPYAOEMKOCTh

Paznesbl, TeMbl JUCIUITITUHBI Jlexuma | 113 (C3) - JIP KII CPC
’ (qac) (dac) (uac) (dac) (Jac)
Cemectp 6
Paznen 1. VickyccTBEHHBI MHTEIIEKT: IPUMEHEHUE B 2 2 2 10
po(heCcCHOHATBHON IeATENbHOCTH
Paznen 2. OcHOBBI MaIIMHHOTO OOyYEHUS
Tema 2.1 Obpabomka danHbix
Tema 2.2 I[locmpoenue mooenu. Oyenka mounocmu 7 3 3 10

Modenu
Tema 2.3 Ipumenenue mooenei MAuUHH020 00y4eHUs.

Pasnen 3. MammHHOE 3peHue
Tema 3.1 Mawunnoe 3perue 6 npogheccuoHanbHOl 4 5 5 10
Odessimenvrocmu. OQbpabomxa uzobpaxcerul

Tema 3.2 Hetiponnvle cemu 8 MAQUUHHOM 00yYeHUU

Paznen 4. O6paboTKa €CTECTBEHHOTO SI3bIKA
Tema 4.1 Ocrnosnvie 3a0auu. Cunmaxcuyeckuii u
Mopghono2uueckull aHanus 2 4 4 15
Tema 4.2 Hetipounvle cemu 05t 0bpabomxu
ecmecmeenHo20 A3blKd

Paznen 5. TexHOnOrnM NCKYyCCTBEHHOTO MHTEIICKTA B
MIPOMBIIIIEHHOCTH

Tema 5.1 HumennexmyanvHvle agmomMamusuposanHvie 2 3 3 12
U poO6OMU3UPOBAHHBIE CUCEMbL

Tema 5.2 AOOumuenvle mexHono2uu U UMUMAYUOHHOE
Modenuposanue

Hroro B cemectpe: 17 17 17 57




Mroro| 17 | 17 | 17 | 0o | 57

[IpakTuyeckas MOArOTOBKAa 3aKIIOYAETCS B  HEMOCPEJICTBEHHOM  BBINOJIHEHUH
OoOy4JalolmMMUCS  OMNpeNeJeHHbIX  TPYAOBBIX  (YHKUIUH,  CBSI3aHHBIX ¢ Oya;yulei
npodeCCHOHATIBHOMN 1eATeNbHOCTBIO.

4.2. CopnepskaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHSATHH.
Copep:xanue pa3esioB U TeM JICKIIMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIC 4.

Tabmuua 4 — CopeprkaHue pa3esoB U TEM JICKIIMOHHOTO IHUKJIA

Howmep paznena HaszBanue u conep:xanue pas3iesioB U TEM JIEKIIMOHHBIX 3aHATHI

1 HNckyccTBeHHBIH MHTEJJIEKT: IPUMEHEHUE B
npogeccHoHAIbHOI 1esITeTbHOCTH
Tennenuuu udpoBoit s3koHOMUKH. OOIIast XapaKTePUCTHKA

WNupnyctpuu 4.0, nouatue nuudpoBoil TpancGopmarii.
OrnpezneneHne HCKyCCTBEHHOTO MHTEIUIEKTa. MIHTenekryanbHble
MIPUJIOKEHUS JUIsl HAYYHBIX UCCIEA0BaHUM, IPOU3BO/ICTBA,
yIpaBiIeHUs NPeANpUsITUEM, YIIPaBICHHU KaueCTBOM U OM3Hec-
nporieccamu. COBpeMEHHBIE METO/IbI peaTH3aluU
HMCKYCCTBEHHOTO MHTEIUIeKTa: IHTEpHET BelleH,
pEKOMEHIaTeIbHbIE CUCTEMBI, aHAIN3 AaHHBIX, DigData,
00J1aYyHBIC TEXHOJIOTHH, a/ITUTUBHBIC TEXHOJIOTUU, BUPTyaJIbHAS
Y JIOTIOJTHEHHAsI peasIbHOCTH, OJok4uelH. [IporpamMmMHbIe

MMPOAYKTHI.

2 OCHOBBI MALIMHHOTO 00YYeHH S

Tema 2.1. Obpabomka dannwvix

[Tpo6GyieMbl KauecTBa U OUYMCTKU AaHHBIX. MeTobl coopa
JaHHBIX. AHanu3 naHHbIX. [lapcuHr. AHanuTnueckue
mwiatdopmsl: Tableau, KNIME, PowerBI. IToctpoenue
Jamobop/10B, BU3yalu3alus 1aHHbIX. bubimoreku s3pika
nporpamMmmupoBanus Python

Tema 2.2. [locmpoenue mooenu. Oyenxka mounocmu mooenu
MeTtoapl MamMHHOTO 00y4yeHus. ba3oBble anropuT™Mbl perieHus
3aj]au perpeccuu, KIacCupuKauy 1 Kiactepusaui. MeTpuku
KauecTBa. S3biku nporpammupoBanus (Python) u
aHAJTUTHYECKHUE MIaT(HOPMBI Ui pealnu3aliu alrOpuTMOB
(KNIME)

Tema 2.3. [Ipumenenue mooenei MawuHno20 00yueHus
[TpruMeHeHne METO/10B MAITMHHOTO 00Y4eHUs B

npodeCCHOHATBLHOM 1eATENbHOCTH. 3HAKOMCTBO C BPEMEHHBIMU
psiiaMu, peKOMEHIaTeIbHBIMU CcTeMaMu. Bo3MokHOCTH
o6ubaunorek Python (Sklearn) u ananutuueckux miaatpopm

3 MammunHoOe 3peHue

Tewma 3.1 Mawunnoe 3penus 6 npogheccuonanvhol
desmenvrocmu. Oopabomra uzoopajicenuil

3anaun MammHHOTO 3peHus. O0paboTka n300paxeHui
(punbTpsl, K1accupuKays, 001aCTh IPUMEHEHUS).
Tema 3.2 Hetiponnvie cemu 6 MAQUUHHOM 3PEHUL.
Heiiponnsie cetu. [IpuHimn paboThl HEHPOHHBIX CETEH,




OCHOBHBIE 3a1aun. HelipoHHbIE ceTH, IPUMEHAEMBIE B
KoMIbIOTepHOM 3peHun. bubimoreku TensorFlow, PyTorch.

O0padoTKa eCTECTBEHHOI0 SI3bIKA

Tema 4.1 Ocnosnvbie 3a0auu. Cunmaxcuueckuu u
Mopghonocuveckuil ananuz

3amayn aBTOMaTHYeCKOi 00paboTKu TekcTa. Jlemmaru3arus.
Tokenuzanusa. Ctemmunr. Hopmanuzanus. CioBapu.
Mopdomnoruueckuii ananms

Tewma 4.2 Hetipornuvie cemu 0151 00pabomxu ecmecmeeHHo20
A3bIKA

Heiiponnsie cetu 111 00pabOTKH €CTECTBEHHOTO SI3bIKA,

OCHOBHBIE TOTOBBIC OMOIMOTEKH, MPUHLIUIT paObOThl. brubanoTexn
TensorFlow, PyTorch.

TexHOI0rnH UCKYCCTBEHHOT0 MHTEJIEKTA B
NMPOMBINLICHHOCTH

Tema 5.1 Uumennekmyanvhvie asmomamusuposannvie u
PO6OMU3UPOBAHHbBIE CUCTEMbL

BHenpeHnue aBTOMaTU3MpPOBAaHHBIX CUCTEM Ha IIPOM3BOJICTBE.
BupTtyanbHas cpena B ynpaBlieHUU pOOOTU3UPOBAHHBIM
KOMIUIEKCOM. Y 1aJIeHHbIE TEXHOJIOTMU KOHTPOJIS U YIIPaBICHUS
pPOOOTU3MPOBAHHBIM KOMIUIEKCOM. OOayHbIe TEXHOJIOTUH,
OsokueiiH. BupTyaibHast 1 1OMOJIHEHHAs peaTbHOCTh

Tema 5.2 AooumuseHnvle mexHono2uy u UMUMAYUOHHOE
Mooenuposarue

Coznanue mojaeneid. ALIMTUBHOE TPOTOTUIIMPOBAHHUE.

AJITUTUBHOE TTPOU3BOACTBO U €T0 OPTaHMU3aAIIUA.
WNHTennexTyalbHbIe CUCTEMBI KOHTPOJISI KaueCTBA MPOTYKIIUH.

HMuTamoHHoe MOZACIINPOBAHUC TCXHOJIOTHYCCKUX ITPOUCCCOB

4.3. Tlpaktuyeckue (ceMUHAPCKUE) 3aHATHUS
TeMmbl MpakTHUUECKUX 3aHATHH U UX TPYJOEMKOCTb IPUBEJCHBI B TAOIUIIE 5.

Tabmuna 5 — [IpakTuueckue 3aHsATHS U UX TPYJOEMKOCTh

N3 Hux Ne
No | Tembl npaktrueckux | OOpMbI NPaKTUYECKUX | TpPyIOEMKOCTh, |IPAKTUYECKOU |pa3jaesia
/1 3aHATHI 3aHATHI (dac) MMOATOTOBKH, | AUCIIHAIL
(gac) JIUHBI
Cemectp 6
1 Buasl manHbBIX, ['pynnoBasiguckyccus 4 4 2
TTAPCHHT
2 Busyanuzanus Pemenue 4 4 2
JaHHEIX, Bl CUTYallMOHHBIX3a/1a4
AHAIMTHKA
3 [TocTpoenue Pemenue 4 4 2
QJIITOPUTMOB CUTYAIlMOHHBIX3a/1a4
4 CpaBHeHue ['pynnoBasauckyccus 2 2 3
pE3yIbTaTOB
pea3anuu
QJIITOPUTMOB
MaIIHHHOTO




oOydeHus ¢
ITOMOIIILIO
aHAJINTUYECKOM
mwiardopmer KNIME
U SI3BIKA
IpOorpaMMHUpPOBaHUS

Python

ABTOMATHYECKHE
MIPOM3BOJICTBA

I'pynnoBasguckyccus

Bcero

17

4.4, JlabopaTopHbIEC 3aHATHS

Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTb ITPUBEICHBI B TA0IUIIE 6.

Tabnuna 6 — JlaboparopHble 3aHATHS U UX TPYJOEMKOCTh

No
n/o

HaumenoBanue nabopatopHbix padboT

TpynoeMkocTs,
(gac)

N3 Hux
MPaKTUYECKOU
MOATOTOBKH,
(dac)

Ne
paszjena
JIACIIMIT

JIMHBI

Cemectp 6

Busyanusanus nanseix, Bl ananutuka

OO6paboTka 1 aHanu3 naHHbIX B Python

Pemenue 3aau knaccudukanum

Pemenue 3amau perpeccuun

Pemenne 3amaun KJIaCTCpU3aluu

OB WNF

Pemienue 3aa4 MalimHHOTO 00y4YEHMS B
aHanintnyeckor miaarpopme KNIME

NINININININ

NS

NINININININ

~

Bpemennslie psiibl

N

o

w

Knaccudukanus nzo0paxeHnit MalImHHOTO
3penus B Python

w

Bcero

17

4.5. KypcoBoe npoeKkTupoBaHue/ BBIIOJIHEHUE KYPCOBOU PabOTHI

VY4eOHBIM MJIaHOM HE IPETYyCMOTPEHO

4.6. CamocrodTenbHas paboTa 00yJaroUxcs
Buapl camocTosiTenbHON paboThI B €€ TPYI0EMKOCTh MPUBEICHBI B Ta0IHIIE /.

Tabnuna 7 — Bunbl caMmocTosTenbHON paboThl M €€ TPYAO0EMKOCTh

. Bcero, | Cemectp 6,
Bun camocrositensHO# paboTh
yac yac
1 2 3
W3yueHne TeOpeTHIecKoro Marepuasia 20 20

qucruminael (TO)

KypcoBoe npoektupoBanue (KII, KP)

PacuetHo-rpadguueckue 3ananus (PI'3)

Brimonnenue pedeparta (P)




[TonroroBka K TEKyIIeMy KOHTPOJIO 10 10
ycneBaemoctu (TKY)
Homamnee 3amganue (/13)
Konrtpombusie pabotsl 3a04nnkoB (KP3)
[ToaroroBka Kk MpOMEKYTOUHOU 27 27
arrectanuu (I1A)

Bcero: S57 57

5. IlepeueHnb y4eOHO-METOAMYECKOTO OOSCIICUCHUS
JUISL CAMOCTOSTEIILHON PabOThl 00YUYaAOIIUXCS 110 JUCIUIUITMHE (MOIYJIIO)
Y4eOHO-METOIMUECKNE MaTePHalbl JIJIsi CAMOCTOSITEIBHON paboThl OOYYArOMIMXCSl YKa3aHbI B

ma. 7-11.

6. IlepeueHb MeUaTHBIX U PIEKTPOHHBIX YUEOHBIX U3TAHUI
[TepeueHsb eYaTHBIX U 3JEKTPOHHBIX YUEOHBIX U3IaHUH TIpUBEIeH B TabmuIe 8.
Tabnuna 8— [lepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3TAHHIMA

MTudp/
URL anpec

bubnuorpaduueckas ccplika

KomuecTso 3x3eMIsipoB
B OUOMOTEKE
(KpoMe AIIEKTPOHHBIX
IK3EMILISPOB)

https://znanium.com
/catalog/document?id=358712

[Hamupo JI., Ctoxman . KomnbroTeproe
3penne: Yuebuuk — BUHOM, 2020. — 763
C.

https://e.lanbook.com/book/173806

Censukun B. B. KomnerorepHoe 3peHue.
Amnanmu3 1 00paboTka n300pakeHUH. —
WsnparensctBo «Jlanby, 2021. — 152 C.

https://e.lanbook.com/book/176662

Octpoyx A.B., Cypkora H. E.
Cucrembl HCKYCCTBEHHOTO
HHTEJIeKTa. — M31aTeabCcTBO
«Jlanpy, 2021. — 228 C.

https://e.lanbook.com/book/157579

IlenskoBa T. I'., Baitnmreitn FO. B. Monenu
Y METO/Ibl HCKYCCTBEHHOTO MHTEJUICKTA:
yaebHoe mocobne. — CuOupceKmii
®enepanbHblil YHuBepcurer, 2019. — 116 C.

004
C79

Crenamkuna A. C., I'ymuuna E. A.,
®ponosa E. A. OCHOBBI HICKYCCTBEHHOTO
WHTEIJIEKTa B MPOQEeCCHOHATBHON
JeSITeBHOCTH : Y4eOHO-METOANIECKOe
mocobue — CII6: T'YAIL — 110 c.

533 (BM)

004
C5sl1

Crenamkuna A. C., Oxpenmios B.B.,
®posnosa E. A. OCHOBBI HCKyCCTBEHHOTO
MHTEJJIEKTa B IpodeccrnoHabHOM
JesITebHOCTH : yueOHoe mocobue — CII6:
I'YAIL. - 153 c.

5 3x3 (BM)

7. TlepedyeHb HIEKTPOHHBIX 00PA30BATEIBHBIX PECYPCOB
UH(OPMAIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»

[Iepeuenn

npuBeieH B Tabmuie 9.

AIIEKTPOHHBIX
TEJIEKOMMYHUKAIIMOHHONW CEeTH

00pazoBaTeNbHbBIX
«HTEpHETY,

pecypcos
HEOOXOJUMBIX JIJII OCBOCHHS JIUCIUILTHHBI

nH(}OPMaLIOHHO-



https://znanium.com/

Tabmuua 9 — IlepedyeHb SNEKTPOHHBIX OOpPa30BAaTENbHBIX PECYpPCOB HH(POPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTh « M HTepHeT»

URL anpec HaumeHnoBanue
https://arxiv.org/ arXiv Hay4HbIil )ypHAJ C MOCICAHUMHU JTOCTHXCHHSIMH B 00JIaCTH
UCKYCCTBEHHOTO MHTEJIEKTA
https://www.kaggle.com/ Cucrema opraHu3aliiid KOHKYPCOB 10 HCCIICAOBAHUIO JaHHBIX
https://github.com/ Be6-cepBuc miist xoctrara IT-mpoexToB

https://colab.research.google.com Hoytoyk ot I'yra mist paboTsl
/notebooks/welcome.ipynb?hl=ru

https://jupyter.org/ HoyTt0yk mist paboThI
https://scikit-learn.org/stable/ Bbuomnoreka sklearn
https://matplotlib.org/ bubnurorexa matplotlib

8. Ilepeuenr MHGOPMAITMOHHBIX TEXHOIOTHIA
8.1. [lepeyenp mpOrpaMMHOTO O0OECHEUEHUs, HCIOJIB3YEeMOTO TMPH OCYIIECTBICHUN
00pa30BaTeNbHOTO Mpoliecca Mo TUCIUILINHE.
[lepeuenp UCHOIB3yEMOr0 MPOrPAMMHOT0O O0ecrieueHus nmpeacrasieH B Tadbnuie 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHIS

Ne i/ HaunmeHnoBaHue

He npenycmotpeno

8.2. IlepeueHb HH(OPMAOHHO-CIIPABOYHBIX CHCTEM,HCIIOJIb3YEMbIX pu
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIIecca MO0 UCIUILTHHE

[lepeyeHb WCMONB3YEeMbIX HWH(POPMALMOHHO-CIIPABOYHBIX CHCTEM TMPEICTABICH B
Tabauie 11.

Tabnuua 11— IlepeyeHp HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne m/m HanmenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBJICHUS
00pa30BaTeILHOTO TpoIiecca Mo TUCIUTUIHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHUYECKON 0a3bl

Ne HaunmeHoBaHue cOCTaBHOM yacTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOM 0a3bl (pu HEOOXOMMOCTH)
1 | JIaGopaTopusi HCKYCCTBEHHOI'O MHTEJIJIEKTa ¥ IU(PPOBBIX 13-13
TEXHOJIOTUH B METPOJIOTUU

10. OueHouHbIE cpeACTBA ISl MPOBEICHUS TPOMEKYTOUHOM aTTECTAINH
10.1. CocTaB OIEHOYHBIX CPEIACTBIJIA TPOBEJACHHUS IPOMEKYTOYHOW aTTeCTaIlluu
oOyJaronuxcs Mo AUCHUIUINHE MPUBEACH B Tadnuie 13.
Tabmuma 13 — CocTaB OIEHOYHBIX CPECTB ISl TPOBEICHHS POMEKYTOYHOH aTTeCTaIluN

Bug HpOMC)KyTO‘lHOﬁ aTTCCTalln HCpC‘-ICHB OILICHOYHLIX CPCIACTB

3auer Crrcox BOMpPOCOB;
TecTtsr;
3agaun.



https://colab.research.google.com/

10.2. B xauecTBe KpUTEpPHUEB OIICHKH YPOBHSI C(HOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETCHIIMA OO0y4YarONIUMUCS TPUMEHSETCS S-OalThbHas MIKaia OLEHKH CcHOpMHUpPOBAHHOCTU
KOMIIETEHIINM, KOTopas npuBeaeHa B Tabnuie 14. B Teyenue cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKama ~ MOAYJBHO-PEUTHHTOBOW  CHUCTEMbl ~ YHUBEPCUTETa,  IpaBHIa
UCIIOJIb30BaHUsI KOTOPOMW, YCTAHOBJIEHBI COOTBETCTBYIOUIMM JIOKAJIbHBIM HOPMAaTUBHBIM aKTOM
['YAIL
Ta6mmma 14 —Kpurepuu orieHkn ypoBHsI CQOPMHUPOBAHHOCTH KOMITETCHITHIA

Or1eHKa KOMITETEHITUH

XapakTepucThka chOpMUPOBAHHBIX KOMIIETEHITI
5-0ayuipHad IIKaia PaKTep (bopvmp

— oOyuvaromuiics TJIIyOOKO W BCECTOPOHHE YCBOMJ IPOTPAaMMHBIN
Marepua,

— YBEpEHHO, JIOTUYHO, TTOCIIEIOBATEILHO U TPAMOTHO €T0 H3JIaraer;

— ONMpasch Ha 3HAHUS OCHOBHOW W JOIOJHUTEIBHOW JHMTEPATYPHI,
TECHO TPUBS3BIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHUS C MPAKTUYCCKON
JeATEIIbHOCTHIO HAIPaBIICHHUS;

— yMeJI0 00OOCHOBBIBACT U APTyMEHTUPYET BBIABUT'AEMbIC UM HJICH;

— JIeJIaeT BBIBOJIBI U 0000IIEHMS;

— cBOOOJTHO BJIAJICET CUCTEMOH CICIMATM3UPOBAHHBIX MTOHSATHIA.

«OTIIMYHO»
<(Ga4YTCHO»

— 00y4Jaronuiicsi TBEPIO YCBOMII IPOTPAMMHBINM MaTepuall, IPaMOTHO U
10 CYIIECTBY W3JIaraeT €ro, OINUPasCh Ha 3HAHUA OCHOBHOM
JTUTEPATYPHI;

— HE JIOMYCKAeT CYMECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHHUS C TPAKTUYECKOW JEATCIBbHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET HAyIHBIC TIOJIOKCHUS;

— JIeJIaeT BBIBOJIBI U 000OIIEHMS;

— BJIQJICET CHCTEMOM CIIeNMaIN3UPOBAHHBIX TOHITHH.

«XOPOIIIO»
«3aYTCHO»

— o0yyaronuiicss ycBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepual,
[0 CYHIECTBY M3JIaraeT €ro, OMHpasch Ha 3HAHUS TOJIBKO OCHOBHOM
JUTEPaTypPhl;

— JIONyCKaeT HeCYIIECTBEHHbIE OIINOKU U HETOYHOCTH;

— MCTIBITBIBAET 3aTPyJHEHHUS B IMPAKTHUECKOM NPUMEHEHHWU 3HAHUMN
HaIpaBJICHUS;

— cJ1a00 apryMeHTHPYET HayuHbIE MTOJIOKEHHUS;

— 3aTpyHsieTcs B (GOpMYIMPOBAHUN BBIBOAOB M 000OIIEHHUI;

— YaCTUYHO BJIAJICET CUCTEMOH CIIENMAIN3UPOBAHHBIX TOHITHH.

«YAOBJICTBOPUTCIIEHO»
GaduTCHO»

— O0ydJaromuiics He YCBOWJI 3HAYUTEIHHOM YacTH MPOrPaMMHOTO
MaTepuaa;

— JIONYCKaeT  CYLIECTBEHHblE  OMMOKM W  HETOYHOCTH  IpHU
paccMOTpeHHH po0sIeM B KOHKPETHOM HalpaBlIeHUH;

— MCTIBITBIBAET TPYTHOCTH B MMPAKTHYECKOM IPUMEHEHNUHN 3HAHH;

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,

— He (OpMYIHPYET BHIBOJOB M 0000IICHUH.

HCYIOBJIICTBOPUTCIILHO»
«HC 3a4YTCHO»

10.3. TumnoBbie KOHTPOJIbHBIC 33aHUS WIIK WHBIE MaTEPHAIIbI.
Bormpocs! (3agaun) nmst sKk3amMeHa mpeIcTaBliIeHbl B Tadumie 15.

Tab6muia 15 — Borpocs! (3amaun) 115 9K3aMeHa

Kon

Ne /m [Tepeuens BompocoB (3a1a4) AJsl IK3aMeHa
WHNKATOpa

Y4eOHbIM MJIaHOM HE IPEYCMOTPEHO

Bompocsr (3amaun) st 3ageta / qudd. 3aueTa npejgacraBieHsl B Tadbmuie 16.
Tabnuua 16 — Borpocs! (3aaaun) ams 3adeta / qudd. 3auera




Kon

Ne n/mt [epeuens BompocoB (3agau) it 3auera / nudd. 3agera HHIKATOPA

1 OnuimuTe BHEIPEHHE UCKYCCTBEHHOTO MHTEIIJIEKTA B VK-2.3.2
podecCHOHABHOM e TEIbHOCTH

2 OnummuTe METObI peau3alii UICKYCCTBEHHOTO MHTEIUJIEKTA I1K-3.3.1

3 Onumure nporpaMMHBIE IPOIYKTHI U SI3bIKU [IK-8.V.1
MIPOrpaMMHUPOBAHKE, TPUMEHSEMbIE JIJIsl CO3/IaHuUs
WHTEJUICKTYAJIbHBIX CUCTEM

4 OnumuTe MeToIbl COOpa JaHHBIX [1K-13.3.1

9) [Tpoananu3upyiite mpobIeMy OUUCTKH JTaHHBIX IIK-13.V.1

6 Onumure, Kak NPOXOJUT XpaHEHHE JaHHBIX [IK-13.¥.2

7 OnuiuTe BpeMEHHBIE PsIbI B TPO(ecCHOHATbHON I1K-14.3.1
NeSATETbHOCTH

8 OnumuTe peKkoMeHaaTeNIbHbIe cucTeMbl B ipodeccronansuon | [1K-14.Y.1
NEeSATETbHOCTH

9 OnuiuTe TOCTOMHCTBA MAIIMHHOTO O0y4YeHUs: OonpeaeieHue, I1K-14.B.1
Ha3HAYCHHE, KIACCU(PHUKAIINS METOIOB

10 OnuiuTe aNropuT™ MOCTPOCHHUS MOJICNIM MAIIMHHOTO 00yueHus | YK-2.3.2

11 Onuimre MeTobl perpeccun. Kak mpoXoauT OlleHKa KayecTBa [1K-3.3.1
MOJIeJIel perpeccuun

12 Onumure MeToabl kiaccupukanuu. Kak mpoxoIuT oleHKa [IK-8.VY.1
Ka4yecTBa Mojesel Kiaccupukanuu ?

13 OnuimuTe MeTo bl KiacTepusanuu. OIeHKa KauecTBa MOJIeNIeH T1IK-13.3.1
KJIACTepU3ALUH

14 UYro BHI y3HAI IPO MAIIMHHOE 3pPEHUE B MPOPECCUOHATBHOM [K-13.¥.1
JIeSITeIIbHOCTH

15 Yro BBI y3HaI PO 6a30BBIE METOIBI 00PaOOTKH N300paKEHHIA: [TIK-13.V.2
(GuIbTPBI, KIaccuuKaIys, UX Ha3HaYCHHE

16 Uto BBI y3HAII IIPO HEHPOHHBIE CETU B MAILIMHHOM 3PEHUU I1K-14.3.1

17 Onuimre, KaK MPOUCXOAUT 00pabOTKa ECTECTBEHHOTO sI3bIKA B [IK-14.V.1
po(heCcCHOHAITLHON AeSITeTbHOCTH

18 Ommmnre, uyro Takoe «JIleMMarusamusy. « TOKeHU3aus». IIK-14.B.1
«CremmuHry. «Hopmanuzanusay». «CrnoBapuy».
«Mopdonoruueckuii aHaIN3»

19 OnwuiunTe paboTy HEHPOHHBIX ceTel B 00paboTke ecrectBenHoro | [TK-3.3.1

S3bIKa

[lepeuenp TeM s KypCOBOTO NPOEKTHPOBAHUS/BBIIIOJHEHUS KypCOBOM pabOThI
npeJcTaBIeHbI B Ta0nuie 17.
Tabnuna 17 — Ilepeyens TeM Juist KypcOBOrO IPOEKTUPOBAHMSI/BBIIIOIHEHUSI KYPCOBOI pabOThI

[TpuMepHBIii IepedeHb TeM il KypCOBOTO MPOEKTUPOBAHUS/BHITTOIHEHHS

Ne n/mn .
KypCcOBOl paboThI
Y4eOHBIM MIIaHOM HE MPEIYCMOTPEHO
Bonpocel i mpoBeneHUsT NPOMEXYTOYHOM aTTECTallMM B BHJE TECTUPOBAHMUS

IpeJICTaBICHBI B Ta0wmIe 18.

Tabmmma 18 — [IpumepHBIii IepedeHb BOITPOCOB JJIsI TECTOB

y Koz
Ne n/mt ITprMepHBIii TepeueHb BOIPOCOB ISl TECTOB
UHAMKATOpa
1 Onpenenure, B KaKyro U3 9TUX UIP MAIIMHbI [I0KA UTPAIOT HE JIy4dllIe YK-2.3.2

ronen?




=TIOKEep
1axMaThl
LIAIIKA
cTpaTerus

Ompenenure, B KaKyro U3 33124 00pabOTKH €CTECTBEHHOTO SI3bIKA
KOMIIBIOTEP PEIIAET XyXke OOJIBIINHCTBA JTIOACH?
=pacro3HaBaHUE peyH

pelIeHne KpoCcCBOPIOB

JUTEPATYPHBIN TIEPEBOJI C OJTHOTO SI3bIKA HA APYTOH
MOP(OJIOTHUECKUH aHAIN3

ITIK-3.3.1

Onuimre, Kak paboTalOT caMble MOMYJISIPHbIE AJITOPUTM MAIIMHHOIO
nepesoza?

= IporpaMMbl 00y4arOTCsl Ha EPEBEACHHBIX TEKCTaX, ONPEEIIAIOT
CTaTUCTUYECKNE 3aKOHOMEPHOCTH B IIEPEBOE CIIOB, IIPEIIIOKECHUM,
TEKCTOB

MamuHsl criepBa IepeBOJAT TEKCT Ha CBOM MAIIMHHBIN SA3bIK, 3aTEM
MHTEPIPETUPYIOT HA 3alaHHBIN A3BIK IIEPEBOJIA

Hmeercst OTAeNbHBIA aNrOPUTM I KaXKI0W Napsl 3bIKOB

ITIK-8.V.1

[Ipoananusupyiite cutyauuto: «B konkypce ImageNet yxe MHOro Jjiet
Y4acTBYIOT IIPOIpPaMMbl, COPEBHYIOIINECS B PACIIO3HABAHUU
n300paxxeHuit. YToObl NOOETUTH, OHU AOJKHBI Pa3IeIUTh HECKOJIBKO
MUJUIMOHOB M300paxkeHuit Ha 22 000 ki1accoB, COBEPIINB MUHUMYM
omnook. Kak yacto ommbaroTcs aydiie nporpaMMHbIE TPOAYKThI?»
=NPUMEPHO B 5%, IPEB3OILLIN YEIOBEKA

npuMepHo B 10%, mpeB3onun yeaoBeka

IIpUMEPHO B 5%, 4EIOBEK MOKa CIIpaBIIsieTCs JIy4llie

npuMepHo B 10%, 4esioBeK oKa COpaBIIsIeTCs JIyYllle

ITK-13.3.1

[Ipoananmuzupyiite cutyaruio: «Coo011ecTBO aBBTOMOOMITBHBIX
MH)XEHEpOB pa3paboTaio IIKaay aBTOHOMHOCTH aBTOMMIOTOB OT 0
(TOTHOCTHIO MEXaHUUYECKOE YIPaBIIEHUE) /10 5 (aBTOMOOUIIb MOJTHOCTHIO
yIipaBiisieTcsi 0€3 4eroBeKa: HeT HU pyJis, Hu nenaieit). Camble
MPOJIBUHYTHIE MOJIETTH TIPUOJIMIKAIOTCS K TPEThEMY YPOBHIO
aBTOHOMHOCTHU. Kak oH onucsiBaeTca?»

=MalirHa €A€T caMa, HO B HCKOTOPBIX 00CTOSITENILCTBAX MOJKET
noTpeOoBaTh y BOAUTENS B3ATh KOHTPOJIb Ha ce0s;

aBTOMOOMJIb CIIOCOOEH Y4aCTBOBAaTh B ABMXKCHUH JAXKE B TOM ClIy4dac,
€CIIU BOJMTENb 3aCHYJ U €ro He pa30yauTh;

YHpaBJICHUEM 3aHUMACTCA JKUBOM BOJUTCIIb, HO MHOT'HC BaXXHBIC
(GyHKIMH, BKIIIOYAs pyJIeHHE U TOPMOXKEHHE, aBTOMaTH3UPOBAHbI

[IK-13.¥.1

Onpenenure, 4To HAOIIOAAETCS HA BBIXOJI€ AITOPUTMOB 00pabOTKHI
M300paKeHH

=HOBOE N300pakeHNE

KOJMYECTBEHHBIC XapaKTePUCTUKU H300pakeHU i
BBICOKOYPOBHEBOE OITMCAaHHUE N300pasKeHUS

COBOKYITHOCTh 00bEKTOB Ha H300pakeHUN

[IK-13.V.2

Pacckaxxute, 4TO MPOUCXOAUT C U300paKEHUEM B PE3YIIbTATE
NpUMEHEHHs (UIIBTPA YCUIICHHUS BBICOKMX 4acTOT?
=BblJI€JIEHUE TPAHMUI]

CTJIaKUBaHHE IIYMOB

YCUJICHHE MEJIKUX JIeTael

MOBBIIIIEHUE KOHTPACTHOCTH N300paskeHHsI

[1K-14.3.1

PaccxancHTe, 4dTO MPOUCXOJUT C MCIIKUMHU 00BEKTaMH Ha I/I306pa)I(eHI/II/I

I1K-14.Y.1




rocJie MPUMEHEHHUs K HeMy MeMaHHOTO (QUIIbTpa ¢ OONBIINM pa3MepoOM
s]ipa CBEpTKU?

= UCYE3HYT

OyIyT CHIIBHO Pa3MbIThI

CHJIBHO KOHTPaCTHPYIOTCS

HHUYErO HE MPOU30MUJIET

9 PacckaxuTe, 4TO IPOU3OUIET, €CIIU K H300paKEHUIO IIPUMEHUTD I1K-14.B.1
MeIUaHHBINA (QUIBTP CO CIUIIKOM OOJBIINM SAPOM CBEPTKU?
=nucnepcus NyMOB Ha U300Pa’KEHUU YMEHBITUTCS
JHCTIEPCHUs IIIyMOB Ha N300paKeHUU YBEIUIUTCS
Ha N300pakKeHUHU MOSIBSATCS TONOJHUTENIbHbIE ITyMOBBIE MUKCEIN
10 Onpenenure, kakoi GuiIbTp obmagaet 3pdexrom coxpanenus rpanun? | YK-2.3.2
=MequaHHbBIN
l'aycca
Jlamnaca
Cobens
11 Omnpenenure, Kak Ha3bIBaeTCs peodpazoBanue n3odpaxkenus, ecnu ansa | [1K-3.3.1
pacuera SpKOCTH Ka)KJJOT0 ITHUKCEIISl UCTIONB3YIOTCS SPKOCTH COCETHUX C
HUM TMHUKCENen?
=JIOKaJIbHBIM
TOYECYHBIM
rJ100aJIbHBIM
a/IalITUBHBIM
12 Onpenenure, Kakas 3a/1a4a 3aKIF09ACTCS B Pa30MCHUH BEIOOPKU IK-8.V.1
n300pakeHUI Ha CXOXKHE (10 COIEPKAHUIO)?
=KJ1acCU(UKAIIHS
KJIaCcTepU3alus
CerMEHTaITUs
perpeccust
13 [Ipoananusupyiite 3anauy: «Js pemeHus KaaccuPpuKanuy moxy4eHo [K-13.3.1
3HayeHne AUC=0.5»1. D¢ dextueH nu kinaccuduxarop?
=net, AUC f0mxeH cTpeMUuThes K 1
HeT, AUC nomxkeH crpemuthbes K 0
na
14 IIpoananusupyiite 3anauy: «cxonnsle nanuelie conepxat 10 [K-13.V.1
00BbekTOBY». CKOJIBKO KiIacTepoB OyieT Ha & 11are nepapXudyeckou
arsiomeparuu?
=3
4
2
1
15 [Ipoananusupyiite 3aaauy «ImMeroTcst BEKTOpa, ONMUCHIBAIOLINE /1BA [IK-13.Y.2
obowekra vl =(1,2,3), v2 =(2,2,2)». Haiitu paccrostHue MUHKOBCKOTO
Mexay oobekTamu JUIs r=3. OTBET OKPYIJIUTh JJO COTHIX
=1.26
16 [Tpoananusupyiite 3anauy «/lansl 1Be perpeccuu ¢ ko3 uueHTamu [1IK-14.3.1

nerepmunanuu -0,85 u 0.85». Kakas perpeccusi npeAnodTUTENbHEE C
TOYKH 3pEHUS aJIeKBaTHOCTU?

= ¢ koa(purmentom aerepmunanuu 0.85

¢ ko3 dunumentom nerepmunanuu -0.85

00e aeKBaTHBI

o0e Hea/IeKBaTHBI




17 [Ipoananmsupyiite 3anauy: «JlaH BEKTOp peaJIbHbIX 3HAYEHUN OTKJIMKA [IK-14.V.1
Y=(2,2,3) u Bextop npeackazanuii Y _pred = (1,2,1)». Paccunurarp
omnOky MAE c okpyrienuem 10 JByX 3HaKOB

1,00

[lepeyeHb TeM KOHTPOJBHBIX Pa0OT MO AMCHUIUIMHE OOYYAIOUIMXCS 3a04HON (HOPMBI
o0OydeHus1, IpeICTaBIeHbI B Ta0uie 19.

Ta6mmma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne i/mm ITepeueHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. Meroauueckue  Marepuainbl,  ONPEACISAIOIIME  HPOLEIypbl  OLIEHUBAHMS
UH/IMKATOPOB, XapaKTEpU3YIOMIMX dSTanbl (HOPMUPOBAHMS KOMIICTCHLUH, COAEpXKaTcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax ['YAII, pernmameHTHpyOIIMX MOPAJOK U IPOLEAYPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MTPOMEKYTOUHON aTTeCTAllMi O00yJaroIInuXCst
I'VAIL

11. Meroanueckue ykazaHus Ui 00y4arOIIUXCsl IO OCBOSHUIO TUCIUTLINHBI

11.1. Metoauueckue yka3zaHus [ OOYYAIOIIMXCS 10 OCBOCHHUIO JIEKIMOHHOTO
MaTtepuaa (eciu npedycmMompeHo yY4eOHbIM NIAHOM N0 OAHHOU OUCYUNIUHE).

OcHOBHOE Ha3HAY€HHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
r1yOOKoe U sSCHOE M3JIoKeHue ydeOHoro marepuana. HasHaueHune COBpPEMEHHOH JEKIUU B
paMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO HH(POPMAIMIO MO TeME, a B OCBOCHHUHU
(GyHIaMEHTAIBHBIX MpoOJeM JUCHHMIUIMHBI, METOJOB HAYYHOTO IIO3HAHHWS, HOBEHIIHMX
JOCTHKEHUI HaydyHOU MbIciu. B yueOHOM mporecce JEKIUs BBIIOIHSAET METOJO0JOTHYECKYIO,
OpPTaHU3AIMOHHYIO U MHPOPMAIIMOHHYIO (GYHKIUU. JIeKus pacKpblBaeT MOHSATHIHBINA anmmapar
KOHKpeTHON oO0jacTu 3HaHUs, €€ MpoOJeMbl, JaeT LEeNbHOE NPEJCTaBICHUE O TUCIUIUINHE,
MOKAa3bIBA€T B3aUMOCBS3b C APYTUMU AUCIUIUIMHAMM.

[InaHupyeMble pe3yibTaThl IPU OCBOEHUHU 00YYAIOUTMMUCS JIEKIIMOHHOTO MaTepuaa;

— TIOJIyYEHHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aWMOCBA3AaHHBIX 3HAHWI, YpPOBEHb
KOTOPBIX OIPEIEISIETCS LEIEBOM YCTAHOBKOM K Ka)K/10M KOHKPETHOU TEME;

— TIONy4Y€HHE OMBITa TBOPUYECKOM pabOTHI COBMECTHO C MPEIOIaBaTeleM;

— pa3BuTHE MNpOodecCHOHANIBHO-IETOBBIX  KAuecTB, JOOBU K  TOpeaMeTy U
CaMOCTOSITEIbHOTO TBOPYECKOTO MBIIIJICHHUS.

— TOsBJIEHHE HEOOXOAMMOI0 HHTEpEca, HEOOXOAUMOTO /JIsl CAMOCTOSITENIbHON paboTHI;

— TIOJy4eHHE 3HAHUW O COBPEMEHHOM YPOBHE pPa3BUTHS HAyKM M TEXHUKH U O
MIPOTHO3€ WX Pa3BUTHS Ha OJMKAUININAE TOJBI;

— HAY4YUTHCS METOAMYECKH 00padaThiBaTh MaTepwall (BBIACISTH TJIaBHBIE MBICIH U
MOJIOKEHUSI, TMPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HMX B  Pa3JIMYHBIX
bopMynupoBKax);

— TOTy4YeHHE TOYHOTO OHUMAaHUS BCEX HEOOXOJAUMBIX TEPMHHOB U TIOHSATHH.

JIeKUMOHHBIA MaTepuall MOXET COMNPOBOXKIATHCA JAEMOHCTpPAlMEl  CIIAiIoB U
UCIIONIb30BaHMEM pa3laTOYHOTO MaTepuana TMpH TMPOBEACHUHU KOPOTKUX TUCKycCHM 00
OCOOEHHOCTSIX MPUMEHEHHS OT/ICTBHBIX TEMATHK 110 JUCITUTIIIMHE.

CTpyKTypa NpeaocTaBiIeHUs JEKIIMOHHOTO MaTepHaa:

JIEKIIMH COTJIACHO pa3zenam (Tabi.3) u remam (tabm.4).

11.2. Meroaudueckue ykazaHHs ISl OOyYarOIIUXCS 10 MPOXOXKICHHIO MPAKTHIECKUX
3aHaTuil [IpakTuyeckoe 3aHsATHE SABISAETCA OJHOM M3 OCHOBHBIX ()OPM OpraHu3aluu y4eOHOTO




mpolecca, 3aKJI0Yaronascs B BBIMOJIHEHUN O00YJarOIIMMHUCS TI0]] PYKOBOJCTBOM IpEToiaBaTes
KOMIUIEKCa Y4eOHBIX 3aJaHUN C LEJIbI0 YCBOEHHUS HAYyYHO-TEOPETUUYECKHMX OCHOB YyueOHOMU
JTUCITUTUIMHBL, TPUOOPETEHUST YMEHU U HABBIKOB, OITBITA TBOPUYECKOH JEATCILHOCTH.

Lenbro MpakTUYECKOTO 3aHIATHS ISl 00Yy4arOIIerocs SBJSETCS MPUBUTHE 00YYAOIIMMCS
YMEHHH U HaBBIKOB MMPAKTUYECKON IESITENBHOCTH 10 U3y4aeMOU TUCUUILINHE.

[Tnanupyemble pe3yabTaThl IPU OCBOCHUU O0YUYAIOIIUMCS IPAKTHUECKUX 3aHATHI:

— 3aKperuieHWe, YriayOJeHHWe, pacIIMpeHHe M JeTalu3alus 3HAHWW TMPU PEIICHUU
KOHKpPETHBIX 3371a4;

— pa3BUTHE I[I03HABATENIbHBIX CIIOCOOHOCTEH, CaMOCTOSITEIBHOCTH  MBIILICHHUS,
TBOPYECKON aKTUBHOCTH;

— OBJIQJICHHME HOBBIMM METOJaMH U METOJUKaMU H3Y4YEeHUS KOHKPETHOM y4ueOHOM
JUCUUILINHBI;

— BBIPA0OTKA CIMOCOOHOCTH JIOTHYECKOTO OCMBICICHHSI TONYyYEHHBIX 3HAHUU IS
BBITIOJTHEHMS 3aJ]aHNI;

— ofecrieueHue palMOHAIBLHOTO COYETAaHUsl KOJJICKTUBHOM M WMHAMBHIYaIbHON (Gopm
o0OyueHusl.

VY4ebHOo-MeToinYecKOoe TOCOOMe B U3JaHHOM BHJIe
Crenamkuna A. C., I'ymuna E. A., ®posoBa E. A. OCHOBbl HCKYCCTBEHHOI'O

UHTEJUIEKTa B NMPO(ECCHOHAIBHONW AEATENBHOCTH @ yuyeOHo-meronuueckoe nocooue — CII6.:
I'VAIL. - 110c.

11.3. Metoauueckue ykazaHusi A7 OOy4YalOIIMXCS MO BBIIOJHEHHUIO J1a00paTOPHBIX
pabor

B xonme BblnongHEeHHs J1a0OpaTOpHBIX pabOT OO0ydYaroUUiicss AOMKEH YIIyOUTh H
3aKpenuTh 3HAHUS, NPAKTUYECKUE HABBIKH, OBJIAJIETh COBPEMEHHOW METOIUKOW M TEXHUKOU
HKCIEPUMEHTAa B COOTBETCTBUM C KBAJU(HUKAIMOHHON XapaKTEepUCTHKONW OO0yJaromerocs.
Boinonnenue nabopaTopHbIX pabOT COCTOUT U3 AKCHEPUMEHTAIbHO-TIPAKTUYECKON, pacueTHO-
AQHAJTUTUYECKON YacTe U KOHTPOJIBbHBIX MEPOIIPHUITUH.

BoinonHenue n1a0opaToOpHBIX pabOT 00ydaroIUMCS SIBJISETCS HEOTHEMJIEMOM YacThIO
U3y4eHHs] JUCLMIUIMHBI, OIpenenseMoil ydeOHbIM IUIAaHOM, W OTHOCHUTCS K CpEICTBaM,
00€CTIeYMBAIOIINM PEIICHUE CIIeTYIOIUX OCHOBHBIX 33/1a4 00yJaromerocs:

— TIpHOOpeTeHHe HaBBIKOB HCCIEIOBaHMsS MPOIECCOB, SBICHUH U  OOBEKTOB,
U3y4aeMbIX B PAMKax JJaHHOW JUCIUIUINHBI;

— 3aKpeIUIeHHE, pPa3BUTHE W JIETAM3aIllUs TEOPETHUYECKUX 3HAHWH, TMOJYYSHHBIX Ha
JEKITHSIX;

— ToJIyueHHe HOBOM MH(OpMAIMH [0 N3y4aeMOH TUCIUIIMHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboThl ¢ J1a00paTOpHBIM
000pyI0BaHUEM U MPUOOPAMH.

3aanue K BbINOJHEHHIO J1a00paTOPHOI padoThl BHIIASTCS MPENoaaBaTeIeM B Havaie
3aHITHS B COOTBETCTBUH C TUIAHOM 3aHATHI. Tembl 1abopaTOpHBIX pabOT MpUBEIEHBI B Ta0I. 6
JTAHHOM MPOrPAMMBI.

Brinonnenue nabopatopHoit pabOThl COCTOUT U3 TPEX ATAIOB:
—  aHAJIUTUYECKOTO;

— pacuyeTHO-rpauvYecKoro;

— KOHTPOJIBHOTO B BUJIE 3aLIUTHI OTUETA.

Ctpykrypa u ¢popma oT4yéTa 0 1a060paTOPHOIi padoTe



Otuér 0o nmabopaTopHOil paboTe IOKEH COIEp>KaTh THUTYJIBHBIA JIUCT, OCHOBHYIO
YacTh, BBIBOJIBI 10 PE3YIbTATAM MCCIIEJOBAHUI.

Ha tutynbHOM nucTe OOJIKHBI OBITh YKa3aHbl: HAa3BaHUE IUCUUIUIMHBI, Ha3BaHUE
nabopaTopHOil paboThl, (aMunMsg M HMHULKANBI IpenojaBaTens, (GaMWIUS W HUHULHAJIBI
CTYZ€HTa, HOMEp €ro y4eOHOM IPyIIIbl U AaThI 3aIIUTHI PaOOTHI.

OcHOBHasi 4acTh JIOJDKHA COJEpXkaTh 3a/JlaHue, pe3yJbTaTbl 3KCIEPUMEHTAJIbHO-
NPaKTUYECKON paboThl, pacCUETHO-aHATUTUIECKHAE MaTePHAJIBI.

BeiBoabl 1o mpojenaHHON paboTe MOJKHBI COJEpKAaTh PE3yibTaThl IKCIEPUMEHTOB,
NPOBEAEHHBIX CTYACHTAMH Ha CTEHIAX, MX pe(IEKTUPOBaHHbIC BBIBOABI IO 3HAYUMOCTH
9KCHEPUMEHTA, aHAJIU3y BUJOB U MOCJIEICTBUNA NOTEHIIMAIBHBIX IOTPEUIHOCTEN, KOTOPbIE MOTJIN
BIUATh Ha «UUCTOTY 3KCIEPUMEHTa». TakyKe BBIBOJ JIOJDKEH COJEp’KaTh OTBET Ha BONPOC —
KaKle OCHOBHbIE Hau0oJIee CII0KHBIE SJIEMEHTBI METOAMKU UM ObUIO HEOOXOIUMO BBINOJIHUTE U
C UeM JJaHHas CJI0KHOCTb ObLIa CBsI3aHa

TpebdoBanusi K 0(p)OpMIIEHUIO 0TYETA 0 JIA0OPATOPHOIT padoTe

Otder o mabopaTopHOU paboTe TOJDKEH COACPKATH: TUTYIBHBIN JINCT, OCHOBHYIO YaCTh,
BBIBO/IbI 110 pe3yJIbTaTaM UCCIIET0BaHUM.

Ha mumynvnom nucme NOIDKHBI OBITH YKa3aHbl: Ha3BaHWE TUCIMILUIMHBI, HA3BaHUE
nabopaTopHOil paboThl, (GaMuiaMs M UHULMAIBI IpernojaBaTens, (aMwinsd MU HHULUAIIBI
CTYJI€HTa, HOMEp €ro y4eOHOM I'pYIIIbI U JaTa 3allUThl paboThI.

Ocnosnasi wacmv JOJDKHA COJEpXKaTh 3aJaHHe, pe3yJbTaTbl SKCHEPUMEHTAIbHO-
NPaKTUYECKON pabOTHI, pACUETHO-aHATUTHIECKHAE MAaTEPHAJIbI, TIUCTHHT KOJa/CKPUH SKpaHa.

Bu1600w1 110 mpojiennaHHOM paboTe JOKHBI COJIepKaTh OCHOBHBIE PE3yJIbTaThl 110 paboTe.

TutynpHBIN JTUCT OTYETA IOJKEH COOTBETCTBOBATH I1AOJIOHY, IPUBEACHHOMY B CEKTOpE
HopMaTuBHOM nokymeHTtaruu ['Y ATl https://guap.ru/standart/doc

OdopmiieHre OCHOBHOM 4YacTH OTYeTa JOJKHO OBITh O(OPMIIEHO B COOTBETCTBUHU C
I'OCT 7.32-2017. TpeboBaHusi IpHUBEAEHbI B CEKTOpE HOpMAaTUBHOW JokyMeHTanuu ['YAII
https://quap.ru/standart/doc

[Tpu dopmupoBaHHUM CIIMCKAa MCTOYHUKOB CTYACHTAM HEOOXOIMMO PYKOBOJICTBOBATHCS
tpeboBanusmu crangapra ['OCT 7.0.100-2018. IIpumepsl odopmileHUsI CIUCKAa MCTOYHHKOB
NpUBENICHBI B CEKTOpe HOpMaTUBHOM jokymenTarmu [ 'Y ATl https://quap.ru/standart/doc

11.4. Metoauueckue yKazaHus JUisl 00Y4aroIIKUXCs MO MPOXOXKACHUIO CAMOCTOSATEIbHON
paboThI

B xone BbINOMHEHUSI CaMOCTOSITEILHOM PabOThI, 00yJaroNIUiCsl BBIMOIHAET paboOTy 1O
3aJJaHUI0 ¥ IIPU METOJUYECKOM PYKOBOJCTBE IpENojaBatelis, HO 06e3 ero HemocpeJCTBEHHOrO
y4acTusl.

Jns oOyyaromuxcst 1mo 3aoyHoi (opme O0ydeHHs, caMOCTOsITeNbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOIBHYIO paldoTYy.

B mnpouecce BBIMOMHEHHUsSI caMOCTOSITENbHOW paboThl, y oOydaromierocss GopMupyercs
1enecoo0pa3Hoe IIaHUPOBaHUE pabovero BpeMeHH, KOTOPOe MO3BOJISIET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHMU M CHUCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUN, OOECIEeYMBAET BBICOKHIMA
YpOBEHb YCIEBAEMOCTH B IMEpPHOJ OOYy4YeHMs, MOMOraeT IOJyYUTh HAaBBIKM IOBBIIICHUS
po(hecCHOHALHOTO YPOBHSL.

MeToauyeckumMl ~ MaTepuaiaMH,  HalpaBSIIOUIMMU  CaMOCTOSITENIbHYIO — paboTy
00yYaroIUX CSASIBIISIOTCS:

— y4eOHO-METOAMYECKHU MaTepHal Mo JUCIHUILINHE;

—  Kypc B LMS.


https://guap.ru/standart/doc
https://guap.ru/standart/doc
https://guap.ru/standart/doc

11.5. Meroauueckue ykazaHus [Uis OOy4alomUXCs IO MPOXOXKICHHIO TEKYIIETOo
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCIEBAEMOCTH IIPEAYCMAaTpUBAET KOHTPOJIb KayeCTBA 3HAHUU
00y4aroIuxcsl, OCYLIECTBISEMOIO B TEYEHUE CeMecTpa C LIeJbI0 OLCHMBAHUS XO0Jla OCBOEHUS
JUCLUIUINHBI.

B TedeHue cemecTpa CTyIEHTBI

—  3alMIIAOT Ja00OpaTOpHBIE U MPAKTUYECKUE paboThI;

—  BBIIOJHSIOT TECTUPOBAHHUS 110 MaTepHallaM JIEKIUH B cpene LMS.

JUI TeKyIero KOHTPOJIs YCIIEBAEMOCTH UCIIOJIB3YIOTCS TECTHI.

11.6. MeTtoauyueckue yka3zaHUs sl O0y4arONIMXCs MO MPOXOXKICHHIO MPOMEKYTOTHON
aTTeCTallUU.

[Ipomexyrounas  arrectanus  OOydalomUXCs — MPEAYCMaTpUBAeT  OIICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3YyIbTaTOB 00y4YeHHs MO auciuruiiHe. OHa BKIIIOYAeT B
cedst:

— 3a4eT — 3To (opMa OLIEHKH 3HAHUH, MOJYYCHHBIX OOYyYaIOIIMMCS B XO/€ U3yUYCHHS
yueOHOM TUCIUIUIMHBI B LIEJIOM WJIM IPOMEXYyTOUHas (10 OKOHYaHUU CEMECTpa) OlIeHKa 3HAHUI
00ydJaroumMcs 1o OTIEIbHBIM pa3enaM JUCHUIUITMHBI C aTTECTAIMOHHOW OLIEHKOM «3a4TEHO»
WIH «HE 3aU4TEHOY.



Jluct BHeceHUs: U3BMEHEHUH B pabouyio MporpaMmy AUCHHUILTAHBI
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IToanuce BHECHIETO
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Coneprxanne N3MEHEHHH W JOTIOTHEHUI
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