MuHHCTEpCTBO HAyKH U BBICIIEro oOpa3oBanus Poccuiickoit denepannu
®enepalibHOE TOCYIAapCTBEHHOE aBTOHOMHOE 00Pa30BaTeIbHOE YUPEKICHUE
BBICITIIETO 00pa3oBaHUs
«HauuoHaIBHBIN UCCAEN0BATENbCKUN sIepHbId YHUBEpcUTeT «MUDI»

NMHCTUTYT UHTEJUIEKTY AJIbHBIX KUBEPHETUYECKUX CUCTEM

KA®EJIPA KPUIITOJIOT MU U IUCKPETHOM MATEMATUKN

OAOBPEHO YMC NUKC
[TpoTtokon Ne 8/1/2024

ot 28.08.2024 .

PABOYASI TIPOT'PAMMA YYEBHOM JUCHUIIINHBI

ABTOMATM3ALIMSA ITPOLIECCOB JIOCTABKU U PASBEPTHIBAHUS MOJIEJIEN

MAIIMHHOI'O OBYYEHU A
Hanpasienue moaroToBku [1] 01.04.02 ITpuknagHas MaTeMaTHKa U HHPOPMAaTHKa
(criennaabHOCTD)
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AHHOTANIUA

HN3YUYCHUC MCTOJOB aBTOMATH3allMKM TIIPOLHCCCOB JOCTABKHM U Pa3BCPTbIBAHUSA MOI[GJIGI\/JI

MAIIMHHOTO O0y4YeHUS

1. EJIN U 3ATAYA OCBOEHHMSA YYEFHOU U CHUTLIAHBI

HU3YUCHUC MCTOJOB aBTOMATH3AllMM TIIPOLHCCCOB JOCTABKHM U Pa3BCPThIBAHUSA MOI[GJIGI\/JI

MalllIMHHOI'O O6yLICHI/I$I

2. MECTO YYEBHOH JUCIUILJIMHBI B CTPYKTYPE OOII BO

JUCHUITIIINHA HpO(l)eCCI/IOHaJ'II)HOFO OHKJIa

3. ®OPMUPYEMBIE KOMIIETEHIIUU U IIVTAHUPYEMBIE PE3YJIbTATbBI

OBYYEHUA

YHuBepcalbHbIe H(WIH) 00IIeTPOPECCHOHATBHBIC KOMITCTCHIINU:

Kox v HanmenoBanue
KOMIIeTeHIIUH

Kon n HauMeHOBaHUe HHAUKATOPA T0CTHKEHUSI
KOMIIeTeHIINHU

[TpodeccuonanpHbie KOMIETEHIIMM B COOTBETCTBUU C 33JadyaMH M OoObeKkTamu (0OnactsaMu
3HaHUN) PO ECCUOHATBHON AeSITENFHOCTHU:

3apaua
npodeccuoHaIbLHOI
aesteabHoctu (3I11)

O0BeKT nIn
00J1aCTH 3HAHUA

Konx n nHaumenoBanue
npo¢deccuoHAILHOM
KOMIIEeTEeHIUH;
OcHoBanue
(mpodeccuoHAIbHBIH
cranaapr-IIC, anaan3
oOnbITa)

OpraHU3alMOHHO-YIIPABICHYECKUI

Kon n naumenoBanue
HHANKATOpPA
AOCTHKECHUS
npogdeccuoHaTLHOM
KOMIIeTEeHIIUM

OpraHu3oBbIBaTh
pa3paboTKy u
HKCIUTyaTaIUI0
AHATTUTHYECKHX,
MPOTHO3HBIX,
VIIPaBJISIONINX U HHBIX
cucreM 00paboTKu
TaHHBIX,
UCTOJIB3YIOUINX MOJETH
MalIMHHOTO 00y4YeHUs

IIporpammHEBIe
CpeACTBa pelIeHHUs
aHAJTUTUYECKHUX,
MPOTHO3HBIX,
yIIpaBJIEHYECKUX U
JPYTUX 3a7ad, uX
UHPPACTPYKTYpA, a
TaKKe MaCCHBBI
JTAHHBIX,
TOJTeKAIIUX
o0paboTke

[TK-17.2 [1] - Criocoben
OpTraHHU30BbLIBATH U
YIPaBJIATH TMPOIIECCOM
pa3paboTKu U
OKCIUTyaTaIlii CUCTEM U
cpencTB 00paboTKH
JTAHHBIX, HCITOJIB3YFOIINX
MOACIN MAIlIMHHOI'O
o0y4deHus

OcHosanue:
[TpodeccnonanbHpIi
crangapt: 06.042

3-T11K-17.2[1] - 3uath
YKU3HEHHBIN ITUKIT
pa3paboTKu U
AKCIUTyaTaluy MOJIEIEH
MAIIMHHOTO 00yUeHUS;
V-IIK-17.2[1] - YmeTb
IrPaMOTHO MPUMEHSTh
WHCTPYMEHTHI
pa3paboTKu U
MOJJEPKKHA MOJIETIEen
MAIIMHHOTO O0YUeHUS;
B-TIK-17.2[1] -
Brnaners npuémamu
paspabotku I10,
aJIMUHUCTPUPOBAHUS
ceTel U MpOorpaMMHBIX
KOMILJIEKCOB




HaquO-I/ICCJIe,I[OBaTeJ'IBCKI/Iﬁ

®opMyIMpoOBaTh U
pearhb 3ajauu,
TpeOyromiue
IIPUMEHEHMUS
MAIIMHHOTO 00yYeHUS

Metoaer, momeaun u IIK-3 [1] - cmocoGen
AJITOPUTMBI pa3BUBAThH
MAaIlIMHHOT' O HHHOBaHHOHHBIfI
00yuCHHMSI [TOTEHIMA HOBBIX
Hay4HbIX U HAYYHO-
TEXHOJIOTMYECKUX
pa3zpaboTok

OcHosanue:
[TpodeccuonanbHpIi
crangapt: 06.042

3-I1K-3[1] - 3Hatp
OCHOBBI IJTAHUPOBAHUS
Y OpraHHU3aINH
HAyYHBIX
HCCJICIOBAHUM B
npo¢eCCHOHAIBHON
001aCTH; METOJUKY
MOCTaHOBKH 3a]1a4 110
PEIICHUIO
TEOPETUUECKHUX U
TIPUKITATHBIX
HCCIIEIOBATEIIBCKUX
npo0JieM; METOJbI U
CpEeIICTBA HAYYHBIX
HCCJICIOBAHUH B
npodeccuoHanbHOMI
o0nactu, mpaBuiia u
MPUHIIMITB HAYYHON
STHKH, METOJIbI
MaTEeMaTHYECKOTO
MOJICTTUPOBAHUS. ;
V-IIK-3[1] - YmeTh
OIICHUBATh U Pa3BUBATH
MHHOBAIIMOHHBIH
MTOTCHIIMAJ HOBBIX
HAyYHBIX U HAYYHO-
TEXHOJIOTUIECKIX
pa3paboToK,
OCYIICCTBIISATH
MOCTaHOBKY 3a7a4 1o
PEIICHUIO
TEOPETUYECKHUX U
TIPHUKJTATHBIX
HCCIIEIOBATETTLCKUX
po0JIeM; COCTaBUTh
TJTaH HAayYHBIX
HCCIICIOBAHNIA;
BBIIBUHYTh TUIIOTE3BI
10 HAITPABJICHUIO
HCCIIEIOBAHUN U
COOTHECTH HX C
MOJTy4E€HHBIMU
pe3ylibTaTaMu;
OpTraHU30BaTh CBOIO
Hay4JHO-
HCCIIEIOBATEIBCKYIO
paboTy; ompenensiTh
METO/JIbI U CPEJICTBA
HAyYHBIX
HUCCIIEeAOBAaHUN IS
pelIeHns KOHKPETHBIX




3a7a4 B CBOEH
MpeIMETHOM 00J1acTH;
OILICHUBATh PE3YJIbTATHI
HCCIICIOBAaHUIA,
MCIIOJIb30BaTh METO/IbI
MaTEeMaTHYECKOTO
MOJIETTUPOBAHUS;
B-TIK-3[1] - Biiagets
HABbIKaMU MOCTaHOBKHU
3314 10 PEIICHUIO
TEOPETUUECKHUX U
TIPUKITATHBIX
HCCIIEIOBATEIIBCKUX
npo0yieM; HaBBIKAMU
BBIOOpA U
UCIIOJIb30BaHUS
METOJIOB M CPEJICTB
HAyYHBIX
UCCIIeTOBaHM 3a/1a4 B
CBOEH IIPEAMETHOU
o0nacTH; HaBBIKAMU
MeToaaMH paboThI €
JUTEPaTypPHBIMU
HUCTOYHUKAMU;
METOJIaMU aHalln3a
PE3yJIbTaTOB HAYYHBIX
HCCIICIOBAHHUM;
MeToIaMH 0000IIEHUS
pE3yNbTaTOB HAYYHBIX
WCCIICIOBAHUH TSI
pa3BUTHUA
WHHOBAIIHOHHOTO
MOTEHIIMaTa HOBBIX
HAy4YHBIX U HAYIHO-
TEXHOJOTUYECKHIX
pa3paboTok

4. CTPYKTYPA U COJIEP)KAHUE YYEBHOM JJUCIHUIIJINHBI

Paznensl yueOHOM JUCHUIUIMHBL, X 00BbEM, CPOKH U3Y4EHUS U (POPMBI KOHTPOJIS:
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[TepBslit pazaen 1-8 16/8/0 25 K-8 3-I1K-17.2,
V-TIK-17.2,
B-TIK-17.2,




3-T11K-3,
V-TIK-3,
B-I1K-3

2 Bropoii pazuen 9-16 | 16/8/0 25 KU-16 | 3-I1K-17.2,
V-I1K-17.2,
B-IIK-17.2,
3-TIK-3,
V-I1K-3,
B-TIK-3

Hmoezo 3a 3 Cemecmp 26/16/0 50

KoHTpoJibHbIE 50 30 3-11K-17.2,
MeponpusiTusi 3a 3 V-IIK-17.2,
CemecTtp B-I1K-17.2,
3-T1K-3,
V-TIK-3,
B-I1K-3

* — COKpaIIeHHOE HAUMEHOBaHHUE (POPMBI KOHTPOJIS
** — cymMmMa MakcHMaJbHBIX OamioB JojbkHa ObITh paBHa 100 3a cemecTp, BKIIIOYas 3a4eT U
(wn) PK3aMeH

CoxkpallieHre HauMeHOBaHUN (POPM TEKYIIEr0o KOHTPOJISI U aTTECTALUU Pa3/AEIIOB:

Oo0o3nauenne | IloiHOe HAaMMEHOBaHUE

30 3aueT ¢ OLEHKOM

KN KonTposb 1o nroram

3 3ayer

KAJIEHIAPHBIN IIAH
Henenu | Tembl 3ansaTuii / Conepxanue Jlek., | IIp./cem., | JIaob.,
qac. yac. Jac.

3 Cemecmp 26 16 0

1-8 IlepBbiii pa3nen 16 8 0
Beenenne B MLOps-nocTaBKy U pa3sBépThIBaHHe Bcero ayuTopHBIX 4acoB
POJIb MPOIIECCOB IOCTaBKHU U pa3BEpThiBaHus B MLOps, 2 \ 1 \ 0
otanuus Mexay DevOps u MLOps, kiro4eBble BBI30BBI — Omnutaiin
MEPEHOC U3 JIOKAJIBbHOW CPEIbI B TPOJAKIIH, YIIPABICHHE 0 0 0
BEpCUsIMH, oOecrieueHre BOCIIPOU3BOUMOCTH, KPUTUYHOCTD
HaAEKHOM TOCTaBKU U MOAJIEPKKU MOJENEN 1Jis AKUZHEHHOTO
nukiaa ML-cuctem
IoaroroBka monenei K pa3sBépTbIBAHUIO Bcero ayuTopHbIX 4acoB
IIOATOTOBKA MOJIEIH K ACTIIIO: KOHBEPTUPOBAHUE 2 ] 1 ] 0
craagaptaeie popmatsl (ONNX, TorchScript, SavedModel), Owunaiin
npuMeHeHue ontumuszanuu (Quantization, Pruning), onenka 0 0 0
npousBoautenbHOocTH Ha CPU/GPU 1 co3nanue API-
uHTEepEICOB A1 UHTETPaLluU
Br100p 1 HAaCcTpOIiKa HHPPACTPYKTYPHI Bcero ay1uTopHbIX 4acoB
BbIOOp MoaxoadlIel nHPpacTpyKTypsl noa ML-3anaun: 2 ’ 1 ’ 0
o6maunsie miardopmer (VK Cloud, Yandex Cloud, AWS, Outaiin
GCP), tunst pecypcos (CPU, GPU, TPU), apXUTeKTypHEIE 0 |0 Ik




pemenust — Stateless vs Stateful, serverless u
MHKPOCEPBHCHBIE TIOIXOJIBI

Konreiinepuszanus u opkecrpauus: Docker + Kubernetes
co3JlaHue onTuMu3upoBaHHbIX Docker-o6pa3zoB, nHTErpanus
DVC u CI-c6opku, ucnonb3oBanue Kubernetes (Pod,
Deployment, Service, Ingress) miist opkecTpamuu u
MmacmTabupoBanust ML-cepBHCOB, IPUHLIUIIBI OATTAHCUPOBKU
Harpy3ku u obecnedyeHus JOCTYIHOCTH

Bcero ayuToOpHBIX 4acoB

2 |1 [0
Ounain
0 0 0

HNudpacrpykrypa kak koa (IaC): Terraform
aBTOMAaTHU3AlMsI CO3aHMsI HHPPACTPYKTYPhI C TOMOUIBIO
Terraform: BupTyanbHbIC MAIIUHBI, XPAaHUIHILA U
OaJIaHCUPOBIIUKH B KOjie, paboTa ¢ mpoBaiinepamu (AWS,
GCP, VK Cloud), ynpaBnenue coctossaueM u uaterpanus laC
B MaWIUIalH

Bcero ayuTopHBIX 4acoB

2 |1 [0
Ounain
0 0 0

ABTomaTu3anus pa3péproiBanusi: CI/CD nns ML-
npojaKieHa

Hactpoiika CI/CD-nipouieccoB st ML: aBromaTrueckuii
JIETUION MPU U3MEHEHHUH KOJIa UM MOJICIIN, TECTUPOBAHKE U
BEITyck oOHOBNeHMH (Blue-Green, Canary-penussi) ¢
ucnons3oBanueM GitHub Actions wnu GitLab CI

Bcero ayuTopHbIX 4acoB

3 |1 [0
Oumnain
0 0 0

TecTupoBaHue NPOAAKIIH-OKPYKEeHHI

Bcero ayuTopHbIX 4acoB

TecTupoBaHue pa3BEpHYTHIX ML-cepBucoB: end-to-end u 3 | 2 | 0
Harpy3ounbie TecTsl (Locust, k6), mpoBepka Omnnaiin
OTKa30yCTOMYMBOCTH, UHTETPALIMOHHBIC TECTHI C (PEHKOBBIMH | O 0 0
JTAHHBIMHU Y aHAJIU3 PE3yJIbTaTOB

9-16 Bropoii paznen 16 8 0
MOHHUTOPUHT U JIOTHPOBaHUE Bcero aynutopHbBIX 4acoB
HACTpOIKa CUCTEM MOHUTOPUHTA U JIOTHPOBAHUS: cOOp 2 |1 [0
MeTpuk (CPU, nmamsiTh, 3a1ep>KKH, 4aCTOTa 3alPOCOB) B Owuaita
Prometheus, Busyanu3zanms ux B Grafana, ucronb3oBaHue 0 0 0

ELK/Loki nyst ananu3a J10roB M HACTpOHKa anepToB ISt
pearupoBaHusi Ha cOOU

MOHHMTOPHHI Ka4eCTBa JaHHbIX U MOJAeJIel

oTcnexuBanue nerpananun mojeneit (Data Drift, Model Drift,
Concept Drift) c momomsto Evidently Al, WhyLabs, Arize,
aHaJIM3 pacnpeieICHUN BXOIHbBIX TJAHHBIX U TUHAMUKHU
METPHUK KayeCcTBa B MPOJIAKIIICHE

Bcero AYJAUTOPHBIX YaCOB

AbcTpakuuu u ynpasJjenue moaejasimu: MLflow
Deployments, Seldon, KServe

1aTGOpPMBbI yIIpaBIeHUs] MOAEISMHU B IPOJAKIIEHE —
MLflow Deployments, Seldon Core, KServe, Beioop
MOAXOIAIINX managed-cepBUCOB ISl pa3BEPTHIBAHUS, UX
IIPEUMYIIECTBA U OTPAHUYEHUS

2 1 [0
Omnunaiin

0 0 0
Bcero ay1uTopHbIX 4acoB
3 |1 [0
Omnunaiin

0 0 0

ABTOoMaTH4yeckoe ooHoBJIeHUue mojeneil (Model Retraining
Pipeline)

MIPOEKTUPOBAHKUE aBTOMATHUECKOI0 NaiiriaiiHa nepeoOydeHus
MoJIelIelt: 3anycK nepeo0yyeHne no coosTusaM (data triggers),
unTerpamus nporeccoB ¢ Airflow, Prefect umun Kubeflow,
TECTHPOBaHUE OOHOBJIEHHBIX BEpCH

Bcero ayuTopHbIX 4acoB

3 |1 [0
Oumntaiin
0 0 0

MacmrabupoBanue H BbICOKasi JOCTYIIHOCTh
MOJIXO/bI K MaCHITAOMPOBAHUIO U OTKA30yCTOHYHUBOCTH:
TOPU30HTANIHOE U BepTHKaIbHOE MaciuTadbupoBanue (HPA),

Bcero ay1uTopHbIX 4acoB

3 IE Ik

Onnaiiy




pe3epBHOE KonupoBaHue, failover, reoperunkanus, padora ¢ 0 0 0
cuctemamu ouepenelt (Redis, RabbitMQ)

CxBO3HOI1 mpuMep: OT 00y4YeHHsl 10 MOHUTOPUHIA Bcero aynutopHbIX yacoB
nosHbli end-to-end MLOps-tiporiece — ot 00yuenus moaenu | 3 | 2 | 0

U YIIAKOBKY B KOHTEHHEP 10 pa3BEPTHIBAaHUSA, MOHUTOPUHTA U | OHIIaliH

nepeoOy4eHus, MPOSKTUPOBAHNE KOMILIEKCHOM ML- 0 0 0
UHPPACTPYKTYPHI

CokpallieHHbIe HAUMEHOBAHUSI OHJIAMH OIIINN:

Oobo3nauenue | [loiHOe HanMeHOBaHME

OK DJIEKTPOHHBIN KypC

IIM IToaHOTEKCTOBBIN MaTepuan

I1I1 ITOTHOTEKCTOBBIE JIEKLIMU

BM Buneo-marepuansl

AM Ayamno-marepuansl

IIp3 IIpe3eHTanuu

T TecTsl

5CM DJIEKTPOHHBIE CIIPaBOYHBIE MaTEpUaIbl
NC W HTepakTUBHBIN CalT

S. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

OOpa3oBarenbHbIE TEXHOJIOTUM COYETAIOT B Ce0E COBOKYIIHOCTH METOJIOB M CPEICTB JUIS
peanu3anuy ONpeIeIeHHOTO CoAepKaHusl OOy4eHHs] U BOCIIUTAHUS B PaAMKaxX JUCIUIUIMHBI, BIIOYAIOT
pelIeHne AUAAKTUYECKUX W BOCIUTATENBHBIX 3a]1ad, (OPMUPYS OCHOBHBIC MOHSATHS TUCLUILIHHEL,
TEXHOJIOTHU MPOBCACHUA 3aH5[TI/II/II\/’I, YCBOCHHA HOBBIX 3HaHI/II\/'I, TEXHOJIOTMHU MTOBTOPCHUA U KOHTPOJIA
MarepHaia, CaMOCTOSITEITbHON paboTHI.

6. ®OHJI OHEHOYHbIX CPEACTB

@DOH/ OLIEHOYHBIX CPEACTB MO JAUCHUILUIMHE 00eCIeuyrBaeT MPOBEPKY OCBOEHUS IJIAHUPYEMBIX
pe3yabTaToB O00y4eHUs (KOMIETEHIMA W UX HMHAMKATOPOB) MOCPEACTBOM MEPOIPUATUN TEKYIIEro,
PYOEKHOTO ¥ MPOMEKYTOYHOT'O KOHTPOJISI IO JTUCLUIUINHE.

Csi3p Mexay (opMHUpPYEMBIMH KOMIIETEHUHSMH M (opMaMH KOHTPOJI HUX OCBOCHMS
IIPEJCTaBICHA B ClIeAYIOLIeH Ta0auLe:

Komnerennus NHaukaTopsl 0CBOCHUA ATTEeCTAaMOHHOE MEPOIIPUATHE
(KII 1)
I1K-17.2 3-11K-17.2 30, KHU-8, KH1-16
VY-1IK-17.2 30, KHU-8, KH1-16
B-T1K-17.2 30, KHU-8, KH1-16
[1K-3 3-I1K-3 30, KHU-8, KH1-16
VY-1IK-3 30, KHU-8, KH1-16
B-T1K-3 30, KU-8, KH1-16

Ikaabl OeHKU 00pa30BaTeIbHBIX JOCTHKEHH




[Ikana KaXA0ro KOHTPOJBHOIO MEPOIPHUATHS JISKUT B mpeaenax oT 0 10 yCTaHOBJIEHHOTO
MaKCHUMaJIbHOTO 0aJuia BKIIOYMTEIBHO. MToroBast arrectanus mo AMCUUIUIMHE oleHuBaercs no 100-
0aJUIbHOM IIKae W MpeACTaBIAeT co00i CyMMy 0amioB, 3apadOTaHHBIX CTYJCHTOM IPU BBHIIIOJHEHUU
3aJlaHui B paMKax TEKYIIEro ¥ MpoOMeKyTOYHOTO KOHTPOJIS.

Hrorosas OLICHKA BBICTABJIICTCA B COOTBETCTBUHU CO CHC,HYIOH.IGIZ IIIKAJIOMN:

Cymma Ouenka no 4-x 6aJUIbHOM 1IKAJIe OTtMmeTKa 0 3a4ueTe Ouenka
0aJ10B ECTS
90-100 5 — «omauunoy A
85-89 B
75-84 4 — «xopouio C
70-74 «3ayTeHO»
D
65-69 3 — «y0oseremao,
60-64 3% DPUMETLHO E
Hwxe 60 | 2 — «neyoosiemsopumenvroy «He 3aureHo» F

OrneHka «OTJIIMYHO» COOTBETCTBYET INIyOOKOMY U IIPOYHOMY OCBOCHMIO MaTepualia IporpaMMsl
00yJaromuMcsi, KOTOPbI MOCIEI0BATENIbHO, YeTKO M JIOTHYECKH CTPOMHO H3JIaraeT CBOU OTBETHI,
YMEET TECHO YBSI3bIBaTh TEOPHUIO C MPAKTUKOM, UCIIOJIb3YET B OTBETaX MaTepuaibl MOHOTpapu4ecKon
JIUTEPaTypHl.

OneHka «XOpolIo» COOTBETCTBYET TBEPAbIM 3HAHHUSAM MarepHuajia O0y4arolMMcsl, KOTOPBIN
I'PaMOTHO U, 110 CYIIECTBY, U3J1aracT CBOU OTBETHI, HE JONYCKas CYLIECTBEHHBIX HETOYHOCTEM.

OneHka «yJIOBJIETBOPUTEIBHO» COOTBETCTBYET 0a30BOMY YpPOBHIO OCBOCHMS Marepuaia
oOyuyarolumcsi, Ipu KOTOPOM OCBOEH OCHOBHOW MaTepual, HO HE YCBOEHBI €ro JIeTalH, B OTBETax
MPUCYTCTBYIOT HETOYHOCTH, HEJOCTATOYHO MpaBUJIbHBIE (DOPMYIMPOBKH, HAPYIIEHUS JOTHYECKOU
[IOCJIEI0BATEIbHOCTH.

OTMeTKa «3a4TE€HO» COOTBETCTBYET, KAK MUHUMYM, 0a30BOMY YpPOBHIO OCBOCHHSI MaTepHayia
MporpamMMbl, TMPU KOTOPOM OOYYaIOIIMWCS BJIaJIeeT HEOOXOAUMBIMH 3HAHUSMH, YMEHUSIMH U
HaBBIKAMH, YMEET MNPUMEHATh TEOPETUYECKUE TOJOKEHUS ISl PEUICHUS THUIIOBBIX MPAKTUYECKUX
3a7ad4.

OlLIeHKY «HEYIOBJIETBOPUTEIHHO» / OTMETKY «HE 3aUTE€HO» MOJy4aeT O0YyJarOIIHICs, KOTOPBIi
He 3HaeT 3HAYUTEILHON YacTH Marcpuraia nporpaMmabl, JOITYCKACT B OTBECTAX CYIICCTBCHHLIC OHII/I6KI/I,
HE BBINOJHUI BCE O0s3aTeNbHbIE 3aJaHMsI, MPEIyCMOTpEeHHbIe nporpammoi. Kak mpaBuiio, Takue
oOydJaroruecs: He MOTYT IPOJIOJDKUTE 00ydeHHe 0€3 TOTIOTHUTEIBHBIX 3aHATHM.

7. YYEBHO-METOJNUYECKOE U HTHOOPMAIIMOHHOE OBECIIEYEHHE
YYEBHOU JUCHUTLJIAHBI

OCHOBHAA JIMTEPATVYPA:

JOITOJIHUTEJIbHASA JIMTEPATYPA:



[MPOI'PAMMHOE OBECIIEYEHUE:

CrnenpanbHOe MporpaMMHOe oOecriedeHne He TpedyeTcs
LMS U UHTEPHET-PECYPCHI:
https://online.mephi.ru/

http://library.mephi.ru/

8.  MATEPHAJIbHO-TEXHWYECKOE OBECIEYEHHME YUYEBHOW
JUCLUIINHDBI

CnenuaipHOE MaTepHaIbHO-TEXHIMUECKOE 0OecIeueHre He TpedyeTcs

9. YYEBHO-METOJUYECKHUE PEKOMEHJALINU JUIAA CTYAEHTOB

CryneHTbl JOJDKHBI CBOEBPEMEHHO CIUIAHUPOBAaTh y4yeOHOE BpeMs JJIs IO3TAIHOTO U
CHCTEMHOI'0 H3y4YeHHs JaHHOW y4yeOHOW IUCHMIIMHBI B COOTBETCTBMM C IUIAHOM JICKUUH WU
CEeMUHAPCKUX 3aHATUH, rpadKOM KOHTPOJIS 3HAHUM.

VYcnemHoe ocBOE€HUE AUCHUILIMHBI TPeOYyeT OT CTYAEHTOB IOCELIEHUS JIEKIU, aKTUBHOU
paboTHI BO BpeMsi CEMHUHAPCKUX 3aHSATHIA, BBHIIOJHEHHS BCEX JOMAIIHHUX 3a/laHUI, O3HAKOMIJICHHUS C
0a30BbIMH Y4Y€OHMKaMH, OCHOBHOW W JOIOJHHUTEIBHOM JHTEPaTypod, a TaKkKe IMpeanojaraet
TBOPUYECKOE YJacTHUE CTYJIEHTA IIyTEM IJIAHOMEPHOM, TOBCEIHEBHOM paOOTHI.

W3yueHne AMCLUUIUIMHBI ClleAyeT HauMHaThb C HPOpabOTKHM y4yeOHOW mporpammsl, 0ocoboe
BHHUMaHUe, yAeIss LelsIM U 3a/1a4aM, CTPYKTYpE U COIEPKaHUIO Kypca.

Bo Bpems nekuuii pekoMeHayeTcs NHcaTh KOHCHEKT. 3aluch JIEKUUHM — ogHa u3 (opm
aKTUBHOM CaMOCTOSITENIbHOW pabOThl CTYyAEHTOB, TpeOyrolas HaBBIKOB W yMEHHsS KpaTko,
CXEMaTU4HO, TIOCJEN0BAaTeIbHO M JIOTUYHO (PUKCUPOBAThb OCHOBHBIE TIOJIO’KEHUS, BBIBOJBI,
00001eHus1, POPMYIUPOBKH.

[Ipy HeoOXoaUMOCTH B KOHIIE€ JIEKIIMM IpernoiaBaTeilb OCTaBJISIET BpeMs ISl TOTO, YTOOBI
CTYJIEHTBI UMEJIM BO3MOKHOCTb 33JaTh BOIPOCHI I10 U3y4a€MOMY MaTepHuaiy.

Jlexuuy HaleleHbl Ha OCBELICHUE OCHOBOIIOJIATAIOIIMX IIOJIOXKEHUI TEOPUM AITOPUTMOB U
Teopur (YHKIMHA anreOpbl JIOTMKM, HamOoyiee TPYIAHBIX BONPOCOB, KAaK IMPAaBHUJIO, CBSI3aHHBIX C
JI0Ka3aTeIbCTBOM HEOOXOANMBIX YTBEPKACHUN U TEOpEM, MTPU3BaHbI CIIOCOOCTBOBATH (POPMUPOBAHUIO
HaBBIKOB paboOThl C HayuyHOW nuTepaTypol. [Ipenmonaraercst Takxe, 4TO CTYACHTHI NMPHUXOJAT Ha
JIEKUUHU, TpeABapUTENbHO NPOpadOTaB COOTBETCTBYIOIIMN Y4YeOHBIM Marepuan MO HCTOYHMKAM,
PEKOMEHTyEMBIM ITPOTPAMMOM.

KoHcnekT nexknuil s 3aKperuieHus: MOJy4YeHHBIX 3HAaHUN HEOOXOMMO MPOCMOTPETh Cpasy
IIOCJI€ 3aHATHI. XOpOHmIO OTMETUTh MAaTepuaj KOHCIIEKTa JIEKIMM, KOTOPBIM BBI3BIBAET 3aTPyIHEHUS
JUIsT TOHUMaHUsA. MOXHO TNOMNBITaTECA HAUTH OTBETHI HA 3aTPYIHUTEIBHBIE BOIPOCHI, UCIOJIB3YS
pEeKOMEHAYyeMyI0 JUTeparypy. Eciau caMocTosiTeNnbHO HE YAaIoch pa3o0parbCsi B Marepualie,
pekoMeHayeTcs CcpOopMyJIUpOBaTh BONPOCHI W OOpaTHTHCA 3a MOMOIIBI0 K MPErnojaBaTeNio Ha
KOHCYJIbTAIIMM WM ONvDKaiIIe JIeKInu.

B npomecce wu3ydeHus y4yeOHOW JAUCHUIUIMHBI HEOOXOAMMO OOpaTUTh BHHMMaHHE Ha
CaMOKOHTpPOJb. TpedyeTcst peryiasipHO OTBOIUTH BpeMs JUIsl TIOBTOPEHMS IMPOWJIEHHOTO0 Marepuaa,



MPOBEPSAsl CBOM 3HAHUSA, YMEHUS U HABBIKA MO KOHTPOJBHBIM BOIIPOCaM, a TakKyKe JJIsi BBIITOJIHEHUS
JIOMaIIHUX 3aJlaHUl, KOTOPBIE BBIAAIOTCS MOCIE KAaXKI0I0 CEMUHApA.

Cucrematuveckass HHIWBUIyaldbHas pa0oTa, TIOCTOSIHHAs AaKTHBHOCTh HAa 3aHATHUSX,
TOTOBHOCTh CTaBUTh M OOCYXJaTh aKTyallbHBIC MPOOJIEMBI Kypca — 3aJIOT YCIEIIHOH paboThl |
MOJ0XKHUTEIBHOM OIICHKH.

10.  YYEBHO-METOJIMYECKHE PEKOMEHJIAIIMM JIJISI IPEIIOJABATEJEN

VY4eOHBbIi Kypc CTPOUTCS HA MHTETPATHUBHOW OCHOBE M BKIIIOYACT B ce0sl KaK TEOpPETHYECKUE
3HaHUS, TaK WU MPAKTHYECKHE HAaBBIKM, IOJy4aeMble CTYIAEHTAaMU B XOAE€ JEKUUW, ayIUTOPHBIX
MPAKTUYECKUX 3aHATUH, JIA0OPATOPHBIX U CAMOCTOATENbHBIX 3aHATUH.

JlanHasi MUCHUIUIMHA BBITIONHSACT (YHKIMM TEOPETUYECKOW M MPAKTUYCCKOW IMOATOTOBKH
ctynentoB. CojepkaHue ITUCHUIUIMHBI pacHpeiensieTcss MeXAy JEKIMOHHOW M TMPaKTHUYECKOU
YacTsIMU Ha OCHOBE IIPHUHITUIIA JOTOJHAEMOCTH: MPAKTHYECKUE 3aHATHS, KaK MPAaBUIO, HE TyOIUPYIOT
JEKIUU U TOCBSIIEHBbl PACCMOTPEHUIO NPAKTUYECKUX NPUMEPOB M KOHKPETH3alUMU MaTepuala,
BBEJICHHOTO Ha JICKIIMH. B JIEKIIMOHHOM Kypce TIJIaBHOE MECTO OTBOAUTCA OOIIETEOPETUYECKUM
npobJeMam.

Cogepxanue y4yeOHOTO Kypca, €ro oobeM M Xapakrep OOYCIOBIMBAIOT HEOOXOJIUMOCTb
ONTUMH3AIMKA Y4eOHOTO Tpolecca B IUIaHe oTOOpa Marepuaia OOy4eHUS W METOIUKU €ro
OpraHu3allyy, a TAKXXEe KOHTPOJIS TeKyIled yueOHoi paboThl. B CBs3M ¢ 3TUM BO3pacTaeT 3HAYMMOCTD
W U3MEHSETCS CTaTyC BHEAYAMTOPHOW (CaMOCTOSTENbHOW) paboThl, KOTOpas CTAHOBUTCS
MOJIHOIICHHBIM W 00sI3aTCIIbHBIM BHJIOM YY€OHO-TIO3HABATEIBLHOW ACSITELHOCTH CTYINeHTOB. [lpm
M3YYEHHUHU Kypca CaMOCTOsTENNbHAs paboTa BKIIOYAET:

CaMOCTOSITENIbBHOE O3HAKOMJIEHUE CTYACHTOB C TEOPETUUYECKUM MaTePUATIOM, MPEACTaBICHHBIM
B OTEUECTBEHHBIX H 3apyOeKHBIX HAYYHO-TIPAKTHUECKUX MyOIUKAIIHIX;

CaMOCTOSITENIbHOE M3yYeHUE TeM Y4eOHOW MPOrpaMMbl, TOCTATOYHO XOPOIIO 00eCrevYeHHBIX
JUTEPATypON U CPABHUTENIBHO HECIIOKHBIX JIJISl HOHUMAaHUS;

MOATOTOBKY K TPAKTUYECKUM 3aHSATUSM IO TEM pasjeliaM, KOTOpble HEe NYOJUPYIOT TEMBI
JIEKIIMOHHOW YacTH, a MOTOMY MPEANOJaraloT CaMOCTOSITENbHYIO MPOpPa0OTKy MaTepHalia Y4eOHBIX
ocoOuii.

Co cTopoHBI TIpemnojaBarelnis JOJKEH OBITh YCTAHOBJIEH KOHTAKT CO CTYJICHTaMH, U OHHU
JOJKHBI OBITh MH()OPMHUPOBAHBI O TMOPAIKE MPOXOXKIEHUS Kypca, €ro OCOOCHHOCTSX, Yy4eOHO-
METOJIMYeCKOM oOOecreyeHnr Mo JaHHOW aucuuiuinHe. [IpemojaBaTens 1gaeT METOAMYECKHE
pEKOMEHalMd 00y4aeMbIM [0 CaMOCTOSITEIbBHOMY HM3yYeHUIO MpoOJeM, XapakTepusys MyTH U
CpelICTBAa JOCTHKEHUSI TIOCTABIICHHBIX MEpe]l HUMU 33]1a4, BhICKa3bIBAE€T COBETHI M PEKOMEHIAllUU T10
M3Y4YEHUI0 YIeOHOU JTUTEPATYPhl, CAMOCTOSTEIILHON paboTe U paboTe Ha CEMUHAPCKUX 3aHATHSIX.
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