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MHWHHUCTEPCTBO OBPA3OBAHIS, HAYKU 1 MOJIOAEXU PECITYBJIMKU KPBIM

I'ocynapcTBeHHOe 0101KeTHOE 00pa3oBaTeIbHOE YUpe:KIeHUe BbICIIero 00pa3oBaHusA
Pecny0immkn Kpbim
«KpbIMcKkHnii MHKeHEepHO-TIearoruyeckuii ynusepcuter nmeHu ®e3u SAkyooBa»
(I'BOYBO PK KHUITY umenu ®es3u SIkyooBa)

Kadenpa maremaTuku u puznkn

COI''TACOBAHO YTBEPX/IAIO
PykoBoautens OITOIT 3aBeayrommii kadeapoit
D.A.-T". bunsin J1.J. I'enbanoBa
02 anpens 2026 r. 02 anpens 2026 r.

PABOYAS IPOTPAMMA JUCHUIIJIMHBI

b1.0.06.03 «CucreMbl HCKYCCTBEHHOI'0 HHTEJLIEKTA)

Hanpasienue noarotoBku 44.03.01 Ilenaroruueckoe oopazoBanue
npo¢uib noarorosku «HavansHoe o6pa3oBaHue»

(haKkyIbTET TICUXOJIOTHH U TIEAArOrM4ecKoro 00pa3oBaHus

Cumdepomnons, 2026

rOCYJAPCTBEHHOE BHOIPKETHOE OBPA30BATENIbHOE YUPEXIEHUE Mognucato umcposoi noanuckio: FOCYJAPCTBEHHOE BIO[DKETHOE OBPA3OBATENBHOE
" Y YUYPEXXAEHVE BbICIIErO OBPA30BAHVSA PECMYBNKA KPLIM "KPBIMCKI
BbICLLErO OBPA30BAHWA PECMYBIIVKU KPbIM "KPbIMCKUN NHXXEHEPHO- VHPKEHEPHO-MEAFOMVUECKMI YHUBEPCUTET UMEHU GEB3M SKYBOBA”

MEAAFOTMYECKMN YHUBEPCUTET UMEHU ©EB3U SKYBOBA" Lioma: 2026.06,26 113453 10300



Pabouas mnporpamma muctumuimabsl b1.0.06.03 «Cucrembl HCKYCCTBEHHOTO
MHTEIUIeKTa» 17 OakanaBpoB HampasieHus noarotoBku 44.03.01 Ilemarornueckoe
obOpazoBanue. [Ipoduns «HauansHoe oOpazoBanue» cocrabieHa Ha ocHoBaHUU OI'OC
BO, yrBepxaeHHoro npukazoM MuHuctepcTBa oOpa3oBaHus U Hayku Poccuiickoit
®enepanunn ot 22.02.2018 Ne 121.

CocraBurenb
paboueli mporpaMMBbl O.B. I'aBpununa

TIOAIMUCH

Pabouvas mporpamma paccMoTpeHa M 0JI00peHa Ha 3aceaHnu KadeaIpbl MATEMATUKH H
bu3uku
ot 12 ¢espans 2026 r., mporokoa Ne 7

3aBeayronuii kadeapoi J.J. I'ensanosa

TIOAIMHUCH

Pabouyas mporpamma paccMoTpeHa u oj1o0peHa Ha 3acenanuu Y MK dakynprera
TICUXOJIOTHH U Mearorndeckoro o0pa3oBaHus
ot 02 anpeins 2026 r., npotokos Ne 7

[Ipencenarens YMK JL.U. AGbGacoBa

ToANNUCH
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1.Padouyas nporpamma qucuuiuinabl 51.0.06.03 «CucreMbl HCKYCCTBEHHOI' 0
HHTE/UIEKTa» s OakajaBpuara HamnpaBjeHuss noaroroBku 44.03.01
Ilenaroruyeckoe o0pa3oBanue, npopuJib MOATOTOBKH «HavanabHoe
oOpa3zoBaHue» .

2.Ilepevyenbr MJIAaHHUPYEeMbIX Ppe3yJbTATOB OO0y4YeHHUS 10 JUCHHUILIHHE,
COOTHECEHHBIX C IUIAHUPYEMbIMHU pe3yJbTATAMM OCBOCHHUSI 00pPa30BaTeJIbHOM
NMPorpamMmbI

2.1. Heap u 3212494 M3yYeHUS TUCHUTLINHBI (MOYJIA)
Lenv oucyunaunvt (Mooyns):
— CIIOCOOCTBOBATh OBJIQJICHUIO CTYJACHTAMH OCHOBHBIMH METOJIaMH TEOPUH
WHTEJUIEKTYaJIbHBIX ~ CHCTEM, MPUOOPETEHHE HABBIKOB MO  HMCIOJIb30BAHUIO
WHTEJJIEKTYaJIbHBIX CUCTEM, U3YYE€HHUE OCHOBHBIX METOJIOB MPEACTaBICHUS 3HAHUN U
MOJICTTUPOBAHUS PACCYKICHUM.
Yuyeonwie 3a0auu oucyunaunvt (mooynsn):
— chopMHUPOBATH CUCTEMY 3HAHUM B 00JIaCTU UCKYCCTBEHHOTO MHTEIICKTA;
— J1aTh CTYJICHTaM CHCTEMaTU3WpPOBAHHBIC 3HAHUS 00 OCHOBHBIX MOJIEIISIX, METO/aX,
CpencTBaX M S3bIKAX, HUCIIOJIB3YEMBIX IMPU pPa3pabOTKE CHUCTEM HCKYCCTBEHHOTO
WHTEIIJICKTA,;
— O3HAKOMHUTB CTYJICHTOB C OCHOBHBIMU METOJIaMH MOUCKA PEIICHUM, TPUMEHSIEMBIX B
CHUCTEMaX UCKYCCTBEHHOI'O MHTEJICKTA.

2.2. [lmanupyembie pe3yJibTATbI OCBOCHH S TUCUUIJIMHBI

IIpouecc wu3ydenuss gucuuiinHbl b1.0.06.03 «Cucrembl HMCKYCCTBEHHOTO
WHTEJUICKTa)» HaIpaBiieH Ha (DOPMUPOBAHUE CIECIYIONNX KOMIIETESHIIN:
YK-1 - CniocobeH ocymecTBIsITh MOUCK, KpUTUUECKUN aHATIU3 U CUHTE3 MH(pOpMaIuH,
MPUMEHSATH CUCTEMHBIN MTOAXO0/ IJIsl PEIICHUS TTOCTABICHHBIX 3a/1a4
OIIK-9 - CriocobeH nmoHUMaTh MPUHITUITEI PA0OThI COBPEMEHHBIX MH(GOPMAIIMOHHBIX
TEXHOJIOTM W WCIOJb30BaTh WX JJs PpeImIeHHus 3aaad TIpodeccHoHaTbHON
JeATeIIbHOCTH

B pe3ynbTaTe nu3yueHus: AUCUUILIAHBI CTYJAEHT JOJKEH:

3HaTh:

— METOJbl KPUTHUUECKOTO aHaJIM3a M OILEHKH MPOOJEMHBIX CHUTyallMil Ha OCHOBE
CUCTEMHOTO TO/AXO0/a; OCHOBHBIC MPHUHIIUIIBI KPUTHYECKOTO aHaIU3a; CIOCOObBI
MOMCKa BaApUAHTOB PEIICHUS MTOCTABICHHON TPOOJIEMHOM CUTYaIuH;

— OCOOCHHOCTH TENarorMuecko JNesTeNIbHOCTU; TpeOoBaHUA K CyObeKTam
MeJJarOTUIECKON JeATEIHPHOCTH; PE3yJbTaThl HAYYHBIX HCCIENOBaHUN B cdepe
MeJarOrM4eCKON JeATEIbHOCTH;

YMmern:
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— AQHAJIM3UPOBATh NPOOJEMHYIO CHUTYyallMl0 Kak CHCTEMY, BBISABIISAS €€
COCTAaBIAIOIIME M CBA3UM MEXIYy HHUMH; OCYLIECTBJISICTH IIOMCK BAapUAHTOB
pEelIeHUs] IOCTaBJIEHHON NPOOJIEMHON CHUTyallMd; ONPENEsATh CTPATErHIo
JIOCTMIKEHHMS MIOCTABJICHHON LIEJIM KAaK IOCIEA0BATEIBbHOCTH 1AroB, IPEABUIETD
pe3yJbTaT KaKAOr0 U3 HUX U OLICHUBATH UX BIIUSHHUE HA BHEIIHEE OKPYKECHHE
IUJAHUPYEMOM  JIEATENBHOCTA M HA B3aMMOOTHOLICHUS YYaCTHHUKOB 3TOU

— UCIIOJIb30BaTh COBPEMEHHBIE CIICIMAIbHBIE HAy4YHbIC 3HAHUS W PE3YJIbTAThI
WCCJIC0OBAaHMUI ISl BBIOOpAa METOJIOB B IMEIAarOTMYECKON JESITeIbHOCTH, 3HAHUS
OCHOBHBIX  METOJIOB  HCKYCCTBEHHOTO  HMHTEUIEKTa B  MOCJIEAYIOLIEH
NpoEeCCHOHAIBHON JIESITEIbHOCTH B KadyecTBE IMpenojaBaTesieil Ha OCHOBE
ONpeEeNeHUs] CYIIHOCTh MPOOJeM, BO3HHUKAIOIIMX B XOJE€ NPO(ecCHOHATBHON
JIEATEIIbHOCTU B 00JIACTM MOJEIUPOBAHUS U aHAJIN3A CJIOKHBIX €CTECTBEHHBIX U
MCKYCCTBEHHBIX CUCTEM;

Baanern:

— cnocobamMu  KpUTUYECKOrO0 aHanu3a MpOOJEMHBIX CHUTyallMii Ha OCHOBE
CUCTEMHOI'O IOJXO0/la W OINPEIENICHUs CTPATETUU JAECUCTBUM JUIsl TOCTHKEHUS
MOCTaBJICHHOM 1IeJIH;

— criocobaMu  peanu3alnuud  METOA0B, (GOpM M CPEACTB  IEJaroruueckon
NESITEIbHOCTH, OCYILECTBICHUS HMX BBIOOpa B 3aBHUCHUMOCTH OT KOHTEKCTa
npo(ecCHOHAIIBHOM  JIEATEIBHOCTH € yYY4E€TOM  pe3yJbTaTOB  HAYYHBIX
UCCIICIOBAaHUI, HaBBIKAMU JCKOMIIO3UIHMH, (OpMaTu3alud TPOIECCOB U
OOBEKTOB /JIs1 UCIIOIB30BAHUS UHTEUIEKTYATbHBIX MPOTPAMMHBIX PEIICHUI.

3. MecTto aucuuniannsl B crpykrype OIIOIL.
JMucunmirHa b1.0.06.03 «CucteMbl HCKYCCTBEHHOT'O MHTEIIEKTa» OTHOCUTCS K
JTUCIUIUIMHAM 0053aTeNIbHOM YaCTH U BXOJUT B MOJYJIb Y4€OHO-UCCIIEI0BATEIBCKUN U
MIPOEKTHOM JIeITeIbHOCTH y4eOHOTO TJIaHa.

4. O0beM TUCUMIJINHBI (MOIYJIA)
(B 3ayeTHBIX EIUHUIAX C YKAa3aHUEM KOJIMYECTBA AaKaJEeMUYECKUX WIH
ACTPOHOMHUYECKUX YAaCOB, BBIJCICHHBIX HAa KOHTAKTHYIO paboTy OOydaromuxcs ¢
npernojaBareyieM (MO BUJaM YYEOHBIX 3aHSATUM) M HA CaMOCTOSTENIbHYIO paboTy
00yYaroIIMNXCsl)

KonTakTHBIE Yachl

Oo0uiee KOJI-BO Konrpons
Cemectp KOJI-BO 3au. 126. |"Pa] cenr. CP (Bpems Ha
4acoB © IMHHI] Beero | ek sam. | T sam. u3 KOHTPOIIb)
H.
5 72 2 34 16 | 18 38 3a
Utoro mo OPO 72 2 34 16 | 18 38
5 12 2 22 10 | 12 50 3a
Htoro mo O3dO 12 2 22 10 | 12 50
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5. ConpepxaHue JUCHMUILUIMHBI (MOAYJsi) (CTPYKTYPMPOBaHHOE IO TeMaM
(pasxesnaM) ¢ yKazaHUeM OTBEJACHHOI'0 HA HUX KOJIMYECTBA aKaAeMHYECKHX MJIH
ACTPOHOMHUYECKHUX YACOB M BU/I0B YYCOHBIX 3aHATHIA)

KonnuaectBo yacos

HauMeHOBaHUE TEM o4Has Gopma O4HO-3a04Has (popma Popma

N S TEKYIIETO

(pa3zenoB, Moayiei) 5 B TOM 4HUCJIE 5 B TOM 4UCJIE KOHTPOIA
B 1 |ma6| op |cem| M3 [ CP| ® | 1 |na6| mp |cem| U3 | CP
1 2134|5678 9|10]11|12]13]|14]15 16
Paznen 1. «BBegenue B HCKYCCTBEHHBII MHTEN1€KT H OCHOBHbIE METO/IbI
MAIIUHHOIO 00y4YeHHs ISl Pa00ThI C TAOJUYHBIMH JAHHBIMH

OcHOBHBbIE 3a7a4u
CUCTEM
HCKYCCTBEHHOTO
WHTEJUICKTA.
Kaccudukanms,
KJIACTepU3aIns,
perpeccust. Tumsl
MAaIIMHHOTO
o0y4eHus: ¢
YUYUTEIIEM, 0e3 nabopaTopHast

YUUTEIIA, C
YaCTHYHBIM
IIPUBJICYCHUCM
yauTens, o0ydeHue ¢
MOJKPEIIICHUEM.
Kiaccndukanms va
npuMepe anroputMa k
OmmKalmmx coceneit
(KNN).

pabora, 3amura
oTyera
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Metpuku oLueHKH
KJIacCU(UKAIH:
MOJIHOTA, TOYHOCTb,
F1, ROC, AUC.
Banmupannonnas u
TeCTOBast BEIOOPKA.
Kpocc-Banupanus.
Pabora c
KaTeropuabHbIMU
MPU3HAKAMHU.
Perpeccus. Merpuku
OLICHKH PETPecCui:
MSE, MAE, R2 -
ko3 urmeHt
JIETEpMUHAIIUH.
Jluneiinas perpeccus,
MOJIMHOMHAJIbHAS
perpeccusi.
[TepeoOydenue u
peryisipu3anus,
rpebHeBas perpeccus,
LASSO, Elastic Net.

naboparopHas
paborta, 3amura
oryera

JInHenHbBIe MOIEIHN
JUTS KITACCU(DUKAITUH.
[Iepuentpos,
JIOTUCTHYECKas
perpeccus,
TIOJIHOCBSI3HBIE
HEUPOHHBIE CETH,
CTOXaCTUYECKUU
IpaJuEHTHBII
CITyCK M 00paTHOe
pacrnpocTpaHeHue
rpaJueHTA.
Perynspuzauus
JIMHEUHBIX
Mojenen
KJIacCU(UKALIHH.
Knacrepuzanus. k-
means, k-means++,
DBSCAN,
arJoMepaTHBHAas
KJIaCTEpU3ALIMSL.
MeTpuku OLIeHKU
KJIACTEPU3ALIIH.
AJTOpUTMBI,
OCHOBaHHBIE Ha
MIPUMEHEHUU
peIIaonuX 1€PEBbEB.
Kpurepun

naboparopHas
pabota, 3ammra
oryera
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Meroa onopHbIX
BEKTOpOB. IIpsamas u
oOpatHas 3ajava.
Ompenenenue
OTIOPHBIX BEKTOPOB.
SInepHblit TPIOK.
HaugHhbplit
OaifecoBCKUH
KJIACCU(PHUKATOP.
MeToap! OLIEHKHA

paclpeaeIeHns nabopaTopHast
npusHakoB. EM- 14| 2 2 10 | 18 6 12 |pabora, 3ammura
JITOPUTM Ha IIpUMeEpe orera
CMECH Ir'ayCCHaH.
MeTtoapl
0e3rpaTueHTHON
ONTUMU3ALUY:
CIIy4ailHbIA [TOUCK,
hill climb,

OTXKHUT, TeHETUYCCKHI
AJITOPUTM.

Paspnen 2. CucreMsl ri1ry60Kkoro o0yueHunst

Heliponnsle ceru.
OyHKINN OMTHOKT
HEUPOHHBIX CETeH U
oOyueHue ¢
MOMOII[bIO0 OOPATHOTO
pacnpocTpaHeHHs
rpaauenta. [lonsatue
09T4a ¥ SIOXH.
Pabota ¢
M300paKCHISIMU C
TTOMOIIBIO
HEUPOHHBIX CEeTEH.
CepTouHBIe
HEHPOHHBIE CETH. IDAKTHICCKOE
Omnepauuu CBEpTOK, 30166 18 | 22 4 18 pzananne
max-pooling.
[Honynapusie
APXHUTEKTYPBI
CBEPTOYHBIX
HEWPOHHBIX CETEM:
AlexNet, VGG,
Inception
(GoogLeNet), ResNet.
Tpanchepnoe
obOyueHmue.

O6paboTKa TEKCTOB.
Pabota c
€CTECTBEHHBIM

Pa3zpgen 3. O0yueHnne ¢ noaKkpenjieHueM
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IlousTns arenra,
Cpenbl, COCTOSTHUS,
JIEUCTBUN U HArpaJbl.
DO yHKIUSA

[IEHHOCTH COCTOSTHHS
(Value function)
(hyHKIHS KauecTBa
netictus (Q funtion).
OnruMuzanus
CTpaTeruu ¢
MIOMOIIIBIO
MaKCUMU3AIIH
GyHKIMIA

IIEHHOCTH U Ka4yecTBa.
Q-o0yuenue.
['my6okoe oOydenue ¢
MTOIKPETIICHAEM.
Deep Q-Networks,
Actor-critic.

st ypoBHs
9KCIIEPTHBII:
REINFORCE, A2C,
PPO, DDPG

16

10

14

12

naboparopHas
paborta, 3amura
oryera

Bcero gacos 3a
5 /5 cemectp

72

16

18

38

72

10

12

50

dopma pomMex.
KOHTPOJIA

3auer

3auer

Bcero yacos
JUCIHHIIINHE

72

16

18

38

72

10

12

50

YaCOB Ha KOHTPOJIb

5. 1. TemaTnueckui 1JIaH JeKIUN

No jtekig

Tema 3aHITHA U BOIIPOCHI JICKIIUH

dopwma 1pose
JEHUS
(axTHB.,
UHTEPAK.)

KomuuectBo
4acoB

O0P0

0390
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OcHOBHBIE 3a7]a4l CUCTEM UCKYCCTBEHHOTO
uHTeekTa. Knaccudukarus,

KJIacTepu3amus, perpeccus. THIbl MalTMHHOTO
oOy4eHwus: ¢ yuutenem, 0e3

YUHTEIIS, C YACTUYHBIM MTPUBJICYCHUEM YUUTE,
oOyueHue ¢

MOIKPETUICHUEM.

Knaccudukanus va npumepe anropurma k-
ommwkaitmux coceneit (kKNN).

OcHosHbie 80NPOCHL:

OcHOBHBIE 3a7]a4l CUCTEM UCKYCCTBEHHOTO
uHTeekTa. Knaccudukanus,

KJIacTepu3amus, perpeccus. TUIbl MalTMHHOTO
oOyueHus: ¢ yuureiem, 6e3

YUHUTENISA, C YACTUYHBIM MPUBJICYCHUEM YUUTE,
oOyueHue ¢

MOKPETUICHUEM.

Knaccudukanus Ha npumepe anropurma k-
ommkaitmux coceneit (kNN).

HNHTepaxT.

MeTtpuku OllEHKH

KJ1IacCu(UKaAIUK: TIOJIHOTA, TOYHOCTh, F1, ROC,
AUC. BanuganuoHHas u

TecToBas BeiOOpKa. Kpocc-Banupanus. Pabora c
KaTEropuaJibHbIMU

MPU3HAKAMHU.

Perpeccus. Metpuku onieHku perpeccun: MSE,
MAE, R2 — ko3¢ duniuexnt

nerepmuHanuu. JInHenHas perpeccus,
MOJIMHOMHAJIbHASI PETPECCHSL.

[lepeobyuenue u perynspusanus, rpeOHeBas
perpeccus, LASSO, Elastic Net.

OcnosHole eonpocwel.

HNHTepaxT.
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MeTtpuku OlleHKH

KJIacCU(UKaAIUK: TIOJIHOTA, TOYHOCTh, F1, ROC,
AUC. Banunanyuonsas u

TecToBas BeIOOpKa. Kpocc-Banunanus. Pabora c
KaTeropuaJbHbIMU

MPU3HAKAMU.

Perpeccus. Metpuku onieHku perpeccun: MSE,
MAE, R2 — ko3¢ dunrexnt

nerepmuHanmu. JInHenHas perpeccus,
MOJIMHOMHAJIbHASI pErPECCHs.

[IepeoOyuenue u peryispusaius, rpedHeBas
perpeccus, LASSO, Elastic Net.

JIuHeiHbIe MoIeNH IS KiTacCU(DUKALIMH. NnTepaxr.
IlepuenTpoH, JorucTudeckas

perpeccusi, MOJHOCBSI3HbIE HEMPOHHBIE CETH,
CTOXACTUYECKUM TPAaTUEHTHBIN

CIIyCK M 00paTHOE pacpOCTPaHCHHE TPATUCHTA.
Perymsapuzanus JIMHEUHBIX

Mojieliel KilacCU(PUKALUUH.

Kunacrepuzanus. k-means, k-means++, DBSCAN,
arJjomMepaTuBHas

KJacrepusanusi. METpUKU OLIEHKU
KJIACTEPU3aLINH.

AJIrOpUTMBI, OCHOBAaHHBIC HA TPUMEHEHUH
pemaromux nepesseB. Kpurepun

pazneneHus y3ia: "HGOPMAIMOHHBIN BBIUTPHIIII,
Kputepu JKUHUA.

AHCaMOJI1 pelaronX 1epEBbEB: CIyYailHbIM
JieC, TPaJUEHTHBIN OYCTHHT.

OcHogHble eonpocwel.
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Jlunelinple MOJIENU AJI KIAaCCU(PUKALIIH.
IIepuenTpoH, JorucTUYecKas

perpeccusi, MOJIHOCBA3HbIC HEUPOHHBIE CETH,
CTOXACTUYECKUM TPATIUECHTHBIN

CIIyCK U 00paTHOE pacnpoCTpaHEHUE IPaJUEHTA.
Perynspuzanus mTMHENHBIX

MoJIeNIel KiTacCU(PUKAITHH.

Kiacrepuzanus. k-means, k-means++, DBSCAN,
arJioMepaTHUBHas

Kjacrepuszauus. MeTpuku OueHKH
KJIACTEPU3ALINH.

ANTrOpUTMBI, OCHOBAHHBIE HA TPUMEHEHUN
pemaromux aepesbeB. Kpurepun

pazzeneHus y3ia: UHGOPMAMOHHBIA BBIUTPBILLI,
Kkpurepuil JKUHU.

AHcaM01 pelaIuX 1epeBbEB: CIyYalHbINA
JIeC, IPaIUEHTHBIA OYCTHHT .

Merton onopHbIx BeKTOpOB. IIpsimast mu oOpatHas | MHTEpakT.
3agaya. OnpeneneHue

OTOPHBIX BEKTOPOB. S IE€PHBIN TPIOK.

HauBHbl1i1 OaliecoBckuii kiaccupukarop. MeTo bl
OLICHKU paclpeneiIeHUs

Npu3HakoB. EM-airoputm Ha npuMepe cMecu
rayCCHaH.

Metoapl 6e3rpaIMeHTHON ONTUMU3AIUH:
ciy4daiHbI mouck, hill climb,

OT>KUT, TEHETUYECKUMN AIITOPUTM.

OcHogHuvle 60npocwl:

Meton onopHbIx BeKTOpoB. [Ipsimast u oOpaTHas
3agaya. OnpenenexHue

OIOPHBIX BEKTOPOB. S IE€pHBIN TPIOK.

HaupHnbiii 6aliecoBckuil kiaaccudukaTop. MeToabt
OLICHKH paclpeIeiICHUs

MpU3HAKoB. EM-anroputm Ha npumepe cMecH
rayCCHaH.

MeTtop1 6e3rpaiueHTHON ONTUMHU3ALIUN:
ciTy4daiiHbIi mouck, hill climb,

OT>KUT, TEHETUYECKUN AIITOPUTM.
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Heliponnsie cetn. @yHKIMHA OITMOKH HEUPOHHBIX
ceTel U 00ydeHue ¢

MOMOILbI0 00PAaTHOTO PacCIpOCTPAHEHUS
rpanuenTa. [lonsTre 63T4a U SMOXH.

Pabora ¢ n300pakeHUSIMH C TTOMOIIBIO
HEUPOHHBIX ceTer. CBEpTOUYHBIE

HelpoHHbIe ceTu. Onepanuu CBEpPTOK, max-
pooling. TTomynsipabie

aApXUTEKTYPhl CBEPTOYHBIX HEMPOHHBIX CETEM:
AlexNet, VGG, Inception

(GooglLeNet), ResNet. Tpancdeproe odyueHue.
O6paboTtka TekcToB. PaboTa ¢ ecTeCTBEHHBIM
A3BIKOM C IIOMOILBIO

HEUPOHHBIX CETEN. BEKTOpHBIE TPEACTABICHUS
s Tekera: word2vec, skip gram, CBOW,
fasttext. PexyppentHsie HeliponHbie cetr, LSTM,
GRU.

TrarradhAaniranry REDT DT
OcHosnuvlie eonpocwl.

Hetiponnsie cetu. ®yHkunu ommOKH HEHPOHHBIX
ceTel U 00ydeHue ¢

MOMOIUIbI0 00PAaTHOTO PACHPOCTPAHEHUS
rpanuenTa. [lonsiTue 63T4a U SMOXH.

Pabora ¢ u300pakeHUsIMH C TTOMOIIBIO
HEHpOHHBIX ceTell. CBepTOUYHbIE

HelipoHHbIe ceTu. Onepanuu CBEpTOK, max-
pooling. IlonynspHsie

APXUTEKTYPBl CBEPTOYHBIX HEUPOHHBIX CETEU:
AlexNet, VGG, Inception

(GoogLeNet), ResNet. Tpanchepnoe odyueHue.
O6paboTka TekcToB. PaboTa ¢ ecTeCTBEHHBIM
A3BIKOM C IIOMOUIBIO

HEUPOHHBIX ceTel. BEKTOpHbIE TPEACTaBICHUS
s Tekcta: word2vec, skip gram, CBOW,

fasttext. PekyppenTtHsie HelipoHnHbie cetr, LSTM,
GRU.

Twrarrndhaniranrs REDT DT

10

HNHTepaxT.




HO-26: Pabouas nporpamma aucuuminibl 51.0.06.03 «CucteMbl HCKYCCTBEHHOIO MHTEIUICKTA

[TonsiTHs areHTa, Cpeabl, COCTOSIHUS, JEUCTBAN U
Harpaapl. OyHKIUA

neHHoctu coctosinus (Value function) u ¢pyHkims
kadecTBa aerictBus (Q funtion). OnTumMm3anms
CTpaTeruu ¢ MOMOIILI0 MAKCUMHU3AIUU (PYHKIIHIMA
IIEHHOCTH U KauecTBa. Q-o0yueHue.

['my6okoe o0yuenue ¢ moakperieaneMm. Deep Q-
Networks, Actor-critic.

[ns yposus skcneptHbiii: REINFORCE, A2C,
PPO, DDPG

Ocnosmnble 80npoChHl.

[TonsThs areHra, cpeabl, COCTOSIHUS, JEUCTBAN U
Harpajibl. OyHKIUS

nenHoctu cocrosinus (Value function) u pyHkius
kauectBa nericteus (Q funtion). OnTumu3zanus
CTpaTEeruu ¢ MOMOIILI0 MAKCUMU3AIUU (PYHKIIHIMA
IIEHHOCTH U KauecTBa. Q-o0yueHue.

['myOokoe oOyuenue ¢ noakpemieHuemM. Deep Q-
Networks, Actor-critic.

Hnsa yposus skcnieptHbiii: REINFORCE, A2C,
PPO, DDPG

HNHTepaxT.

Hroro

16

10

5. 2. TeMbl NPaKTHYECKUX 3aHATHI

(He NpeayCMOTPEHO Y4eOHBIM [LIAHOM)

5. 3. TeMbl cCeMMHAPCKHUX 3aHATHH

(He MPEeXYCMOTPEHBI YHeOHBIM IUIAHOM)

5. 4. IlepedeHb J1a00pPaATOPHBIX PadoT

Ne zaHsaTHA

Tema naboparopHoit paboThI

®opma npose
JICHUS
(akTuB.,
WHTEpaK.)

KonnuecTBO
YacoB

O0DO

0300

11
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OcHOBHBIE 3a7]a4l CUCTEM UCKYCCTBEHHOTO AKT.
uHTeekTa. Knaccudukarus,

KJIacTepu3amus, perpeccus. THIbl MalTMHHOTO
oOy4eHwus: ¢ yuutenem, 0e3

YUHTEIIS, C YACTUYHBIM MTPUBJICYCHUEM YUUTE,
oOyueHue ¢

MOIKPETUICHUEM.

Knaccudukanus va npumepe anropurma k-
ommwkaitmux coceneit (kKNN).

MeTtpuku oneHKH AKT.
KJIacCU(UKAIIUK: TIOJIHOTA, TOYHOCTh, F1, ROC,
AUC. BannmannonHas u

TecToBas BeIOOpKa. Kpocc-Bammmanusi. Pabora ¢
KaTeropuajibHbIMU

MPU3HAKAMU.

Perpeccus. Metpuku ouenku perpeccun: MSE,
MAE, R2 — ko3 durment

nerepMuHanuu. JInHeliHas perpeccus,
MOJIMHOMUAJIbHAST PErPECCHsL.

[lepeoOyuenue u perymsipusaius, rpeoHeBast
perpeccus, LASSO, Elastic Net.

JIuHeiHble MOJIEH IS KIacCU(PHUKALIUU. AKT.
IlepuenTpoH, TOrUCTHYECKAS

perpeccusi, OJIHOCBA3HbIC HEUPOHHBIE CETH,
CTOXaCTUYECKUM I'PaJUECHTHbIN

CIyCK U 00paTHOE paclpOCTpaHEHHUE TPAJAUCHTA.
Perynspusanus 1TMHENHBIX

MoJieNel Kinaccu(puKauu.

Kinacrepuzanus. k-means, k-means++, DBSCAN,
arJIOMepaTuBHAs

KJ1acrepusanus. MeTpuku oLeHKH
KJIACTEPU3ALIAH.

AJITOPUTMBI, OCHOBAaHHBIE HA IPUMEHEHUH
pemaromux nepesbeB. Kpurepun

paszziesieHus y3ia: MHPOPMAMOHHbBIN BBIMTPBIL,
Kputepun J>xuHu.

AHCaMO0J1 pelaronX 1epeBbEB: CIIyYailHbIM
jec, TpaueHTHBIA OYCTHHT.

12
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Metoa onopHbIX BeKTOpOB. [Ipsimast u oOpaTHas
3agava. OnpeneneHue

ONOPHBIX BEKTOPOB. S IE€PHBIN TPIOK.

HauBHbl1i1 OaliecoBckuii kiaccupukarop. MeTo bl
OLICHKU paclpeneiIeHUs

pu3HaKkoB. EM-ainroputM Ha nmpumepe cMecu
rayCCHaH.

Mertobl 6€3rpagueHTHON ONTUMHU3AIUH:
cy4daiHbIi mouck, hill climb,

OT>KUT, TEHETUYECKUI AIITOPUTM.

AKXKT.

Heliponnsie cetu. @yHKIUH OITMOKU HEHPOHHBIX
ceTell u o0ydeHue ¢

MOMOILbI0 00PATHOTO PacHpOCTPaAHEHUS
rpaguenTa. [lonstue 63T4a 1 >MOXMU.

PaboTa ¢ n300pakeHUsIMH C TIOMOIIIBIO
HEUPOHHBIX ceTeil. CBepTOYHbIC

HeWpoHHBIE ceTh. Onepanuu CBEPTOK, max-
pooling. Ilomynsipubie

apXUTEKTYPbl CBEPTOYHBIX HEMPOHHBIX CETEM:
AlexNet, VGG, Inception

(GoogLeNet), ResNet. Tpanchepnoe odyueHue.
O6paboTka TekcToB. PaboTa ¢ ecTeCTBEHHBIM
S3BIKOM C IIOMOLIBIO

HEUPOHHBIX ceTel. BEKTOpHbIE NpenCTaBICHUS
s Tekera: word2vec, skip gram, CBOW,

fasttext. PexyppenTHsie HeliponHnsie cetr, LSTM,
GRU.

Twornrodhanasanyy DUEDT (DT

AKXKT.

[TonsiTHs areHTa, Cpeabl, COCTOSIHUS, JEUCTBAN U
Harpaapl. OyHKIUA

neHHoctu coctosinus (Value function) u ¢pyHkims
kadectBa aerictBus (Q funtion). OnTuMm3anms
CTpaTeruy ¢ MOMOIILI0 MAKCUMU3AIUU (PYHKIIHIMA
IIEHHOCTH U KauecTBa. Q-o0yueHue.

['my6okoe oOyuenue ¢ moakperieaneM. Deep Q-
Networks, Actor-critic.

Hns yposus skcnepTHbiii: REINFORCE, A2C,
PPO, DDPG

AKXKT.

HUToro

18

12

5. 5. Tembl HHAUBUAYAJIBbHBIX 3AHATUI

(HE MPeayCMOTPEHO Y4eOHBIM IIAHOM)

13
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6. IlepeyeHb y4eOHO-METOAMYECKOT0 00ecTiedyeHH sl JIsl CAMOCTOSITEIbHOM
padoThl 00yHAOIIUXCS MO JUCHUILJINHE (MOAYJIIO0)

CamocTtosaTenpHass padoTa MO JAaHHOW AHUCUUIUIMHE BKJIIOYACT Takue (HOPMBI
paboThI Kak: padoTa ¢ 0a30BBIM KOHCIIEKTOM; TOATOTOBKA K MPAKTUYECKOMY 3aHSATHIO;
nabopaTopHasi paboTa, MOArOTOBKA OTYETA; OATOTOBKA K 3a4ETY.

6.1. Conep:xanme caMmoCTOSTEbHON Pa0dOThI CTYACHTOB IO JUCHUILJINHE

HaumenoBanue TeM u BOIIPOCHI, BBIHOCHUMBIC Ha Koin-Bo yacoB

CaMOCTOSATENBHYIO PaboTy Popua CP
O®0O | O3®0

1 |OcHOBHBIE 3a/1a4X CUCTEM UCKYCCTBEHHOTO naboparopras
unTesnekra. Knaccudukanus, o 02;?)221’}( .
KJIacTepu3alys, perpeccusi. TUmp MammHHOTO oruera
oOy4eHwus: ¢ yuutenem, 0e3
YUUTENS, C YACTUYHBIM NPUBJICYECHUEM YUUTENS, 3
oOyueHue ¢

MOJIKPETIJICHUEM.

Knaccudukanus Ha npumepe anroputma k-

ommkaitmux coceneit (kKNN).

2 |MeTpHKH OLEHKH naboparopras
KJIacCU(UKAIIUK: TIOJIHOTA, TOYHOCTh, F1, ROC, . Or;i(;?;’m
AUC. BannnannonHas u oTyera
TecToBas BeIOOpKa. Kpocc-Banumamus. Pabota c
KaTeropuajibHbIMU

MIpU3HAKaMHU.

Perpeccus. Metpuku ouenku perpeccun: MSE, 3
MAE, R2 — ko3 durment

JleTepMUuHaluMu. JInHelHas perpeccus,
MOJIMHOMUAJIBHASL PETPECCUSL.
[IepeoOyuenue u peryspusaius, rpedHeBas

perpeccusi, LASSO, Elastic Net.

14
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Jlunelinple MOJIENU AJI KIAaCCU(PUKALIIH.
IIepuenTpoH, JorucTUYecKas

perpeccusi, MOJIHOCBA3HbIC HEUPOHHBIE CETH,
CTOXACTUYECKUM TPATIUECHTHBIN

CIIyCK U 00paTHOE pacnpoCTpaHEHUE IPaJUEHTA.
Perynspuzanus mTMHENHBIX

MoJIeNIel KiTacCU(PUKAITHH.

Kiacrepuzanus. k-means, k-means++, DBSCAN,
arJioMepaTHUBHas

Kjacrepuszauus. MeTpuku OueHKH
KJIACTEPU3ALINH.

ANTrOpUTMBI, OCHOBAHHBIE HA TPUMEHEHUN
pemaromux aepesbeB. Kpurepun

pazzeneHus y3ia: UHGOPMAMOHHBIA BBIUTPBILLI,
Kkpurepuil JKUHU.

AHcaM01 pelaIuX 1epeBbEB: CIyYalHbINA
Jlec, TpaIueHTHBIA OYCTHHT.

nmaboparopHas
pabora,
MTOJIrOTOBKA
oTyera

Metoa onopHbIX BeKTOpOB. [Ipsimast u oOpaTHas
3amaya. OnpeneneHue

OIIOPHBIX BEKTOPOB. S IEpHBIN TPIOK.

HawuBHbliii OaliecoBckuii kiaccupukarop. MeTo bl
OLICHKU paclperesIeHUs

npu3HakoB. EM-anroputM Ha npumepe cMecu
rayCCHaH.

Metoapl 6e3rpaIMeHTHON ONTUMHU3AIUH:
ciydaHbIN mouck, hill climb,

OTKUT, TEHETUYECKUN AJIITOPUTM.

15

naboparopHast
pabora,
MOATOTOBKA
orueTa

10

12
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5 |Hei#iponnsle cetn. ®yHKIMU OMIMOKN HEMPOHHBIX | MOATOTOBKA K
ceTell U o0ydeHue ¢ HpAIIHCEIONY
3aHATHIO
MOMOILbI0 00PAaTHOTO PacCIpOCTPAHEHUS
rpanuenTa. [lonsTre 63T4a U SMOXH.
Pabora ¢ n300pakeHUSIMH C TTOMOIIBIO
HEUPOHHBIX ceTer. CBEpTOUYHBIE
HelpoHHbIe ceTu. Onepanuu CBEpPTOK, max-
pooling. TTomynsipabie
aApXUTEKTYPhl CBEPTOYHBIX HEMPOHHBIX CETEM: 18 18
AlexNet, VGG, Inception
(GooglLeNet), ResNet. Tpancdeproe odyueHue.
O6paboTtka TekcToB. PaboTa ¢ ecTeCTBEHHBIM
A3BIKOM C IIOMOILBIO
HEUPOHHBIX CETEN. BEKTOpHBIE TPEACTABICHUS
s Tekera: word2vec, skip gram, CBOW,
fasttext. PexyppentHsie HeliponHbie cetr, LSTM,
GRU.

Twarradhanasanyy DEDT (DT

6 |IToHsTHs areHTa, Cpe/Ibl, COCTOSHUS, IEUCTBHIA 1 | “aboparopias
Harpazasl. OyHKIUA HOI; ariOTZKa
neHHoctu cocrosinus (Value function) u GyHKIuMs|  oruera
kadectBa aerictBus (Q funtion). OnTumMm3anms
CTpaTETUHU C TOMOIIbI0 MAaKCUMHU3alUK (PYHKITUN
IIEHHOCTH U KauecTBa. Q-o0yueHue.

['my6okoe oOyuenue ¢ moakpemieanem. Deep Q-
Networks, Actor-critic.

Hnsa yposus skcniepTHbiii: REINFORCE, A2C,

PPO, DDPG

10 12

HUroro 38 50

7. ®OH/ OLIEHOYHBIX CPEACTB JAJISl NIPOBEACHUS] IPOMEKYTOYHOM aTTecTalluu
00y4YarIIMXCHA MO JMCUHUILTHHE (MOAYJII0)

7.1. IlepeyeHb KOMIIETEHUUI ¢ YKa3aHHEM ITanoB UX GOpMHPOBAHUA B
npouecce 0OCBOCHUs1 00pa30BaTeIbHOM NPOrPaMMBbI

Heckpun OueHouHbIE
Komnerenimu
TOPBI cpencTBa

YK-1

16
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3HATH

METO/Ibl KPUTUYECKOTO aHAJIM3a U OLEHKHU MPOOIEMHBIX
CUTyAaIMil HAa OCHOBE CUCTEMHOTI0 I0JIX0/1a; OCHOBHBIE
MPUHIIAITBI KPUTHYECKOTO aHAIM3a; CIIOCOOBI TTOMCKa
BapHaHTOB PEIIECHHUS TOCTABJICHHON MPOOIEMHOM
CUTyaluu

JabopatopHasi
paboTa, 3amura
oTueTa

YMeThb

aHAIM3UPOBATH MPOOJIEMHYIO CUTYAIUIO KaK CUCTEMY,
BBISIBIISISL €€ COCTABISIIOIINE U CBSI3U MEKy HUMU;
OCYUIECTBIISIETh MOMCK BAPUAHTOB PEIICHUS
MOCTaBJIEHHOUW MPOOJIIEMHON CUTyalluu; ONPEIETATh
CTPATETHIO JOCTUKEHHUS IOCTABJIICHHON LEIN KaK
NIOCJIETIOBATEIBbHOCTH 1IAr0B, IPEABUAECTD PE3YJIHTAT
KaXKJIOTO U3 HUX U OLICHUBATh UX BIUSHUE HA BHEIIIHEE
OKpY’KE€HHE IJIAHUPYEMOU JIeATEIbHOCTH U Ha
B3aMMOOTHOUIEHUS] YYaCTHUKOB 3TOU E€ATEIbHOCTH

nabopaTopHas
paboTa, 3amura
OoT4EeTa

Biaagern

crocob6amMy KpUTHYECKOTO aHau3a MPoOJIEeMHBIX
CUTYaIMii HA OCHOBE CUCTEMHOI'0 OAX0/1a U
ONPENECICHUS CTPATETUN ICUCTBUM JJIs1 TOCTHXKEHUS

3a4CT

OIIK-9

3HATH

O0COOCHHOCTH T1eIarOTHYECKOM e TeIbHOCTH,
TpeOOBaHMS K CYOBEKTaM IeJarornuecKoi AesTeIbHOCTH;
pe3yJIbTaThl HAYYHBIX UCCIIEA0BaHUM B chepe

e JAarOrHIeCKOM AeITeIbHOCTH

IMPAKTHUYCCKOC
3aJaHuc

YMmerh

MCII0JIb30BAaTh COBPEMEHHBIC CIIEHUAIBHBIC HAYUYHbIE
3HAHUS U Pe3yJIbTaThl UCCIEAOBAHUM NI BBIOOpa
METOJIOB B MEAArOTUYECKOMN AEATEIBbHOCTH, 3HAHUS
OCHOBHBIX METOJIOB UCKYCCTBEHHOI'0 MHTEJIEKTA B
nocieayoiei mpohecCHOHAIbHOMN AesTEIbHOCTH B
KAa4eCTBE MPENOJABATENEH HA OCHOBE OIIPENECICHUS
CYIIIHOCTH TIpo0JIeM, BOZHUKAIOIIUX B X0JI€
npodecCuOHAIBHON IeATEILHOCTH B 00J1aCTH
MOJICIUPOBAHUS U aHAJIN3A CJII0KHBIX €CTECTBEHHBIX U

nabopaTopHast
paborta, 3amura
oTyera

Baapern

criocobamMu peaausalii MeToJ10B, GOpM U CPEJICTB
Nearoru4ecKoi AesITENbHOCTH, OCYIIECTBIICHHS X
BBIOOpA B 3aBUCHUMOCTH OT KOHTEKCTa MPoheCCHOHAITBHOM
JEATEILHOCTH C YICTOM PE3yIbTaTOB HAyUHBIX
WCCIICIOBAHMI, HAaBBIKAMHU JIEKOMITIO3HIINH,
dbopmanuzanuu mporeccoB U 0OHEKTOB IS
WCIIOJIb30BaHUS MHTEUICKTYaIbHBIX TPOTPAMMHBIX

3a4€T

7.2. Onucanue nokasarejeil 1 KpuTepueB OLCHNBAHUS KOMIIETCHIUI Ha
Pa3JIMYHBIX ITaNax uX (pOpMHUPOBAHMS, ONUCAHUE IIKAJ OLlEHUBAHUSA

17
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YpoBHU CHOPMUPOBAHHOCTH KOMIICTCHITUU

OHGHO‘IHI)IG N HocTarounslii .
KoMnereHTHOCTH bazoBerit YPOBEHL Bricokuit YPOBEHb
cpeactea HecopMupoBaHa KOMIIETEHTHOCTH ypoBeHb KOMIIETEHTHOCTH
KOMIICTCHTHOCTH
MPaKTHYECKOE Crynent He 3HaeT |CtyaeHt ycBoun |CTyneHT CryneHT Biazmeer
3aJJaHue 3HAYMTEILHOMN TOJIBKO OCHOBHOM |IIOKa3bIBacT r1yOOKUMU
YaCTH OCHOBHOTO |MPOTPaMMHBIN JIOCTATOYHO TBEPIBIMU
IPOrpaMMHOTO Marepuai, HO He |I[IOJIHbIE, HO HE BO |3HAHUSIMH,
Marepuana, B 3HAET ero BCEM TITyOOKHe CIIOCOOEH X
OTBETE JIOMYCKAET |OTACIbHBIX 3HAHUSA MIPUMCHSITH B
CYILIECTBEHHbBIE MOJIOKCHUH, B Marepuaia, yMeeT |HeCTaHIapTHBIX
OIINOKH, OTBETE JOMYCKAET |IPUMECHSITh CUTYaIHsIX.
HETPaBWIbHbBIE HETOYHOCTH, MOJTyYeHHBIC Marepuan uznaraet
(hopMynHUpOBKH, |HEIOCTATOYHO 3HAHUS TOJBKO B |IIOCIIEIOBATENILHO,
HE BIIaJICCT MpaBUIILHBIC CTaHJIAPTHBIX JTIOTUYCCKHU
HEOOXOAUMBIMU  |(DOPMYIUPOBKH, |CHUTYyaIUsX. MPaBUIILHO, YMEET
YMEHHUSIMU U Hapylaer CryneHt JIOKa3aTh CBOIO
HaBBIKAMH B ITOCJIC0BATEIIBHO |CITOCOOCH MBICJTb C TIOMOIIBIO
BBIIIOJTHCHUU CTh B U3JIOKEHUU |aHAJTU3UPOBATH yOeUTeNbHBIX
MPaKTUYECKUX MIPOrPaMMHOTO uHdOopMaIuio, apryMeHTOB.
3a1aHUMN U Marepuaia, He B [ycTaHaBJIMBaTh TBopuecku pemaer
pelIeHuu 3a/1a4y, |TOJHOM Mepe CBSI3U H MpeJIOAKEHHBIE
WCIIBITHIBACT BIIaJICCT 3aBHCUMOCTH 3aIaHUs, 4TO
3HAYUTCILHBIC HEOOXOTUMBIMU  |MEXKITY npeArnoaraeT
3aTPyAHEHUS IPU |YMEHUSMH U SIBIICHUSIMH, CaMOCTOSTEILHOCTD
CaMOCTOSITEJILHOM |HaBBIKAMH B JIeJIaTh BBIBOABI.  |MBIIIJICHUS.
00001eHIHT BBIIIOJTHCHUU OTBeThI
POrpaMMHOIO MPaKTUYECKUX JIOCTAaTOYHO
MaTepuana. 3aJJaHuN U JIOTUYHEI,
pelIeHny 3a/1a4, |apryMEHTUPOBaHBI
nabopatopHast CryneHt Crynent BepHo u |CtyzneHt BepHo U |CTyneHT naer
paboTa, 3ammuTa JOTTyCKaeT TpyObIe |TIOJTHOCTHIO MTOJTHOCTBIO TIOJTHBIE
oT4era CYILLIECTBCHHBIE orBeuyaer Ha 60- |oTBewaeT Ha 74-  |apryMEHTHPOBAHHBI
omunoOku, 1160 He |73% 3amaHHBIX 89% 3agaHHBIX e oTBeTHI Ha 90-
OTBEYaeT, IN00  |BOIPOCOB. BOIIPOCOB, 100%3anaHHbIX
OTBCYACT HE CryaeHT BepHO CryneHt BOIIPOCOB,
[IOJIHOCTBIO Oouiee |BeimoiHAET 60- BBIIIOJIHSIET 74- CBOOOIHO BiIaeeT
yem Ha 40% 73% ot obbema  |89% oT oObeMa  |yueOHBIM
3aJaHHBIX MPaKTUYECKUX MPaKTUYECKUX MaTepuaIoM U
BOIIPOCOB, 3aJaHui B 3aJaHui B TEPMHUHOJIOTHUEM.
CryneHt OTBEJICHHOE BpeM |0TBeJeHHOE BpeMsi|CTyIEeHT BEPHO U

BBIIIOJIHSAET MEHEE
60% ot 0o0BeMa
MPAKTHIECKHIX
3aJaHUN B
OTBEJICHHOE BpeMs

MTOJTHOCTBIO
BEIMOHET 90-
100%o0T1 00Bema
MPaKTHYECKUX
3a7JaHNM B
OTBEJICHHOE BpeMs

18
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3a4€CT

CryneHt
JIOTIyCKaeT rpyosbie
CYIIECTBEHHBIC
omuOKH, 100 HE
OTBEYaEeT, JIN0O
OTBEUAaET HE
MOJIHOCTEIO OoJiee
yeM Ha 40%
3aJaHHBIX
BOTIPOCOB,
CryneHt
BBIIIOIHSAET MEHEE
60% ot oO6BemMa
MPAKTHYECKHIX
3aJJaHUN B
OTBEJICHHOE BpEMsI

CryneHT BEpHO U
IOJTHOCTBIO
oTBeuaet Ha 60-
73% 3agaHHBIX
BOIIPOCOB.
CryneHT BepHO
BRITTOJIHSAET 60-
73% ot 00BEMa
MPaKTUYECKUX
3aJaHNM B
OTBEJICHHOE BPEM

CryneHT BEpHO U
MOJTHOCTBIO
oTBeyaeT Ha 74-
89% 3agaHHBIX
BOIIPOCOB,
CryneHt
BEITIOTHSIET 74-
89% ot 00BEMa
MPaKTUYECKUX
3aJaHNN B
OTBEJICHHOE BPEMsI

CryneHt naer
MTOJTHBIE
apryMEeHTUPOBaHHBI
e oTBeTHI Ha 90-
100%3amaHHBIX
BOIIPOCOB,
CBOOOIHO BiIameeT
y4eOHBIM
MaTepuaIoM H
TEPMHUHOJIOTHEH.
CryneHT BEpHO U
MOJTHOCTBIO
BBIOIHSAET 90-
100%o0T1 00Bema
MPaKTUYECKUX
3a7aHUi B
OTBE/ICHHOE BpEMsI

7.3. TunoBble KOHTPOJIbHbIE 32IaHUS] UM UHbIe MATEPUAJIbI, HEOOX0AMMbIe

JJISI OLlEHKH 3HAHMH, YMEHUI, HABBIKOB M (UJIM) ONBITA AeATEJIbHOCTH,

XapaKkTepHu3yIMX 3Tanbl GOpMUPOBaHUS KOMIIETEHLMIi B Mpollecce 0CBOEHUSI
o0pa3oBaTe/IbHOI NPOrpaMMbl

7.3.1. IIpumepHbIe NPAKTHYECKHUE 32]AHUA

1.3arpy3ure naracet B pandas naradpeiim. BeiBeauTe OCHOBHBIE TTapaMeTPhl

natacera. Omnpexnenure, CKOJbKO B JaTaceTe CIly4aeB OTCYTCTBUSL IPU3HAKOB.
Omnpenennre, CKOIbKO MPU3HAKOB SBIISIOTCS KATETOPHUAIBHBIMU.

2.Paznenute naracer Ha 0Oy4arolMid U BaJIMJALMOHHBIN C COXpPAHEHUEM MPOMOPLIMIA
kiaaccoB. Kmaccubuuupyiite Toukd W3 gatacera ¢ mnomolbio anroputMoB KNN,
noructuueckon perpeccun, CART, ciywaitnoro neca, CatBoost. [Togbepure myurue
napaMeTpbl aIrOpUTMOB C TIOMOIIbIO BaJlWJAalMOHHOW BBIOOpKU. CpaBHUTE BpeMs
paboThHI AITOPUTMOB U 3aBUCUMOCTH OT MPeA00paOd0TKH JaHHBIX

3.Ilpumennute MeToA JUHEWHOW pErpeccud [IJis pEIICHHs 3a/Jadud Ha JaTacere.
JloGaBbTe B JaTaceT MOJMHOMMANbHBIE MpU3HaKW. Jl0OaBisAiTEe MpHU3HAKU MOKA HE
YBUAMTE TMepeoO0yuyeHHue Ha BaJduJallMOHHOM patacere. llpumenure rpeOHEBYIO
perpeccuto 1 LASSO, uToObI n30aBUTHCA OT NEPeOOyUCHHUS.

4.00TUMU3UPYNUTE JUIMHY MAPLIPYTA B 3a4a4€ KOMUBOSIKEPA C IIOMOIIBIO

anroputMoB hill climb

5.0nTuMU3HMpyITe runepnapameTpbl aropuTMa MalllMHHOTO 00y4yeHus (Ha BbIOOp) ¢
MIOMOUIBIO TEHETUYECKOTO aNrOpUT™Ma
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6.3arpy3uTe JaraceT W CO3JalTe uTepaTop IS MOJACIH TIyOOKOro OOy4eHUS.
3arpysure npenodOyuennyro Ha ImageNet ceprounyio ceth (AlexNet, VGG wunm
ResNet) u moGaBere k backbone monHOCBs3HBIN cnoli mnst oOydenws. OOyunte
HEHPOHHYIO CETh HA, BU3YyalIM3UpPOBaB rpaduk (QPyHKIHH MOTEPh Ha OOydarolmend u
BaIMJAIIMOHHON BbIOOpKE. Peanusyiite Monynb NPUMEHEHUS HEUPOHHOM CEeTH K
JAHHBIM, IPOBEPHTE KAU€CTBO 00YUEHUSI HAa TECTOBOM BBIOOPKE.

7.Ckavaiite mpenoOydeHHbIe BekTopa s cioBaps. C  moMompio  J1F000T0
kiaccudukaropa marmmuHoro ooydenus (KNN, SVM, CatBoost) knaccudurmpyiite
TEKCTBI U3 J]ATaceTa 10 CyMMe BEKTOPOB CJI0B. KitaccuhuupynuTe TEKCThI ¢ TOMOIIBIO
LSTM cern.

8.00yuuTe NpOCTyIO MOJHOCBI3HYIO Q-ceTh NJis penieHust okpykenus: LunarLander.

9.3arpy3ure jgaraceTr B pandas maradpeiiM. CKOJIBKO TNPU3HAKOB  SIBJISIOTCS
KAaTerOpHaJIbHBIMA. Busyanusupyite pacnpeneseHre IPU3HAKOB II0  KjaccaM.
Buzyanu3upynrte 3aBUCUMOCTb MEXAY NMPU3HAKAMU.

10.3arpy3ute naracer B pandas nmatadpeiim. BusyanusupyiiTe pacnpeneieHue
IIPU3HAKOB IO KJIACCAM.

7.3.2. IlpuMepHbIe BONPOCHI K 3a1LUTE JA00PATOPHBIX padoT

1.YTo Takoe naracert?

2.YUT0 Takoe KaTeropuaibHble.MPU3HAKU?

3.Yto o3Hayaet "B gaTacere OTCYTCTBYIOT MPU3HAKU''?
4.Pacckaxure o anropurme kNN

5.Pacckaxure 0 JIOTUCTUYECKON PETPECCUn
6.Pacckaxxute o CART

7.Pacckaxure 0 CIIy4amHOM JIece

8.Pacckaxkute o CatBoost.

9.BailiecoBckasi ONTUMU3AIIHUS.

10.JIuneitnas perpeccusl.
7.3.3. Bonpochl K 3aueTy

1. Turmbl 3a1a4 MAITMHHOTO OOYYEHHMSI M KJIACChI aJITOPUTMOB, K HUM MPUMEHSIEMbIC
2.0CHOBHBIE  HAMpaBICHUS]  PA3BUTUSA  HUCCIEJOBAaHUM B  00JIACTM  CHCTEM
HMCKYCCTBEHHOTO

VHTEJUIEKTA.

3. TeopeTrueckue OCHOBBI aJITOPUTMOB MATUHHOTO O0YUYEHHUSI.
4.]JlaHHBIE K UCTIONH30BAHUIO AITOPUTMA MAIITMHHOTO O0YYEeHHUS.
5.KauecTBo pemieHuit CucTeM MalIMHHOTO OOY4YEeHHUS.
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6.Aanrtanus airOPUTMOB MAIIMHHOTO O0YUYEHHUSI K PEIICHUIO IPAKTUYECKUX 3a]1ay.

7.MeTononorust pa3pabOTKH PEIICHUH MAIIMHHOTO 00YyYEHUS.
8.MeTo bl OHJIAMH TECTUPOBAHUS PEIICHUH MAIIMHHOTO O0Oy4eHuUs
9.1Ipumepsl NPAKTUYECKOTO MPUMEHEHUS APXUTEKTYP UCKYCCTBEHHOTO HHTEJICKTA.
10.baitecoBckuii kiaccudukarop. Onenka npuzHakoB (Gaussian, Bernoulli,
Multinomial). EM anroputwm.

11.Knacrepuzamnus. kMeans, kMeans++, MeanShift, DBSCAN
12.Ancamb6mnu. Soft and Hard Voting. Bagging. Ciyuaiinblii iec
13.Metpuueckuii knaccuduraropsl. KNN. WKNN.

14.JTuneitnas perpeccusi. LASSO, LARS. CART.

15./lepeBbs peeHun.

16. M opManinOHHBIN BEIUTPHIIII.

17.0mmbxka kinaccuukanuu, SHTponus, kpurepuit Jxkuuu. [IpyHuHT
18.I'mo0anbHbBIN MOUCK.

19.Cayyaitnsiii mouck. Grid search.

20.CnyuaiiHoe OiyX1aHue.

21.baiiecoBckasi ONTUMHU3ALIUSL.

22.JIuneiiHas perpeccusi.

23.1TonmHOMUaNbHAsE PErpeECCHUsL.

24.I'pebueBas perpeccus

25.AdaBoost. ['pafiueHTHBIN OYCTUHT PENIAONINX IEPEBHEB

26. Knacrepuzamus. Agglomerative Clustering. MeTpuku KiiacTepu3aiuu
27.0ueHkKa kiaccupuKanuu.

28.9¢pdextuBHocTs 1o Ilapero.

29. Precision-Recall u ROC xpussie. AUC.

30.HelipoHHbI€ CETH.

31.Ilepuentpon Pozenbiarra.

32.06paTHOE pactpoCcTpaHEeHUE TPAJUCHTA.

33. MeToa onopHBIX BEKTOPOB. SAmpa

34 . OyHK1MU akTUBaUU. Softmax

35.JIokasbHbBIN HOUCK.

36. Hill Climb u ero pazHoBugHoCTH. OTXKHUT.

37.I'eHeTHYECKUI aJITOPUTM.

7.4. MeTognuecKkue MaTepuaJibl, ONpeAeJA0IIe NPpouexypbl OeHUBAHNUS
3HAHUI, YMEHH, HABBIKOB U (MJIM) ONBITA JeATEJbHOCTH, XaPaKTePHU3yOIIHX
JTanbl (POPMUPOBAHUSA KOMIIETEHIIMH.

7.4.1. OueHuBaHNe NPAKTUYECKOT0 32 IaHUSA

Kpurepuit YpoBHU HopMUPOBAHUS KOMITETEHIIUA
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OLICHUBAHUS bazoBpbrit JlocTaTo4uHbIM Bricoknit
3HaHUE TEOPETHIECKOTO Teopernueckuii Teopernueckuil Teopernueckuii MaTepuan
MaTepuana 1o MaTepuall yCBOEH MaTepHal yCBOEH U YCBOEH U OCMBICIIEH,
IpeAIoKeHHOH pobiieme OCMBICJIEH MOXET OBITh IPUMEHEH B

pa3JII/I‘IHI)IX CI/ITyaHI/IﬂX 110
HEOO0XOAUMOCTH

OgBnaneHue npueMamMu
paboThI

CTyaeHT MoXeT
MIPUMEHHUTH HMEIOTITECS
3HAHUS JUTSI PEIICHUS
HOBOMH 3a7a4yu, HO
He00X0aMMa [TOMOILE

CTyaeHT MOXKeT
CaMOCTOSTENIBHO
MPUMEHHUTH UMEIOIIUECS
3HAHUSA JUIS PEIICHUS
HOBOM 3aJ]a4H, HO

CTyaeHT MOXeT
CaMOCTOSATEIIBHO
MPUMEHHUTH UMEIOIITUECS
3HAHMUS JUTSI PEIICHUS
HOBOI1 3aa4yu

npenoaaBaTes BO3MOXHO He Ooiee 2
3aME4YaHui
CaMOCTOSITeTbHOCTD 3a/iaHne BBIOIHEHO 3aj1aHKe BBIMOIHEHO 3ajiaHne BBIOIHEHO
CaMOCTOSTEIIBHO, HO €CTh [CaMOCTOSTENBHO, HO €CTh |IIOJTHOCTBIO
He Oosee 3 3ameuanHuil  |He Oosee 2 3aMe4aHUll  |caMOCTOSTENBHO
7.4.2. OueHuBanme J1adOPATOPHBIX padoT
Kpurepun YpoBHu popmMupOBaHUS KOMIETCHIIHIA
OLICHUBAHUSA bazoBbIit JlocTaTo4uHbIM Bricokuit
Brinonnenue u Pabota BeimonHeHa Jlabopatopnas padota  |JlabopaTopnas paboTa
othopmiieHHe YaCTUYHO WU C BBITIOJIHEHA TIOJIHOCTBIO,  |BBINOJIHEHA TOJIHOCTHIO,

nmabopaTopHO paboOTHI

HapYIICHUSIMH, BBIBOJIBI
YaCTHYHO HE
COOTBETCTBYIOT LICJIH,
oopMIIEHUE COACPKUT
HEIOCTATKH

OTMEUArOTCS
HECYIIECTBEHHBIC
HEOCTATKH B
odopMIeHUA

o(hopMmIIeHa COTIIACHO
TpeOOBaHUSIM

KauecTBO O0TBETOB Ha
BOIIPOCHI BO BPpEMs 3alIIUTHI

Bonpocs! g5 3a11uTh
PAacCKpHITHI HE

Bomnpock! pacKkphITHL,
OJIHAKO UMEIOTCA

OTBETHI NOJHOCTHIO
PacKpbIBaIOT BOIIPOCHI

paboThI MTOJIHOCTBIO, OJHAKO 3aMEYaHM
JIOTHKA COOJIFOICHA
7.4.3. OueHuBaHue 3a4eTa
Kpurepuin YpoBHH hopMHUpOBaHUS KOMIIETCHIIHIA

OLICHUBAHUSA bazoBbIit JlocTaTouHbIi Bricoknit
IlonHoTa OoTBETA, OTBeT noNHEIN, HO ecTh  |OTBET IOJIHEIH, OTBeT NOJIHBIN,
[TOCJIEIOBATEIHHOCTD U 3aMedaHus, He Oonee 3 |mocinemoBaTENbHBIN, HO  |ITOCIIEOBATENBHBIMN,
JIOTHKA W3JI0KEHHUS €CTh 3aMeYaHusl, He JTOTHYHBIH

Ooee 2

[IpaBUIBHOCTB OTBETA, €TO
COOTBETCTBHE paboyeit
nporpamMMe y4eOHOH
JUCLIUTUINHBL

OTBeT COOTBETCTBYET
paboueii mporpaMme
y4eOHOHN JUCIUTUINHEI,
HO €CTh 3aMEUaHus, He
Oomnee 3

OTBeT COOTBETCTBYET
paboueii mporpamme
y4eOHOH TUCIUTUINHEI,
HO €CTh 3aMEYaHMsl, HE
6omee 2

OTBeT COOTBETCTBYET
paboueii mporpamme
yueOHOW AUCIUTITUHBI
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CriocoOGHOCTH CTy/IeHTa
apryMEeHTHUPOBaTh CBOM
OTBET U MPHUBOJIUTH
MIPUMEPHI

OTBeT apryMeHTHPOBaH,
[IPUMEPBI IPUBEIECHBI, HO
ecTh He Oonee 3
HECOOTBETCTBHI

OTBeT apryMeHTHpOBaH,
MIpUMEPBHI IPUBEIEHEL, HO
eCcTh He Ooiee 2
HECOOTBETCTBUH

OTBeT apryMeHTHPOBaH,
[IPUMEPBI IPUBEICHBI

OCO03HAaHHOCTH
M3JaraeMoro MaTepuana

Marepuan ycBOSH U
M3JIaraeTcs 0OCO3HAHHO,
HO eCTh He Ooiee 3
HECOOTBETCTBUI

Marepuan yCBOEH U
H3JIaraeTcst OCO3HAaHHO,
HO €CTb He 0oiiee 2
HECOOTBETCTBUM

Martepuan ycBoeH U
M3J1araeTcsi OCO3HaHHO

CooTBeTCTBHE HOpMaM
KYJIBTYpBI peuu

Peus, B 11e1oMm,
rpaMoTHast, COOJIFOICHBI
HOPMBI KYJIBTYPEI pEYH,
HO €CThb 3aMeYaHMus, He
ooiee 4

Peus, B miemiom,
rpaMOTHas, COOJTFOICHBI
HOPMBI KYJIBTYPEI peYH,
HO €CThb 3aMeYaHus, He
6omee 2

Peus rpamotHas,
COOJII0ZICHBI HOPMBI
KYJbTYpBI pe4yu

KauecTBo 0TBETOB Ha
BOITPOCHI

Ecth 3ameuanus k
oTBeTaM, He Ooee 3

B nenom, oTBETHI
PacKpBIBaIOT CYTh
BOTIpOCa

Ha Bce BOIIPOCHI IMOJTYUCHBI
HCUCPIBIBAIOIINUE OTBETHI

7.5. UTorosasi peMTHHIoBasl OLCHKA TEKyILIell H NPOMEeKYyTOYHON aTTecTalnu
CTYAEHTA 0 AMCUHUILIHHE

[To yueOno# nucuuminae «CUCTEMbI UCKYCCTBEHHOTO MHTEIUIEKTa» UCIIONIb3YETCS
4-0anipHas CUCTEMA OILEHUBAHUS, UTOT OIEHWBAHUSI YPOBHS 3HAHUM OOYyYarOUIUXCS
peaycMaTpuBaeT 3a4€T. 3a4eT BBICTABJISETCS BO BpeMsl MOCIETHEro JabopaTOpHOro

3aHSATHSI TP YCIOBMU BBIMONHEHHs He MeHnee 60%

y4eOHBIX MOPYYEHUH,

peayCMOTpeHHBIX ydeOHbIM miaHoM u PIIJ]. Hamwdme HEBBITOTHEHHBIX Y4eOHBIX
MOPY4YEHUH MOXET ObITh OCHOBAaHHUEM [UJISi JIOTIOJHUTEIBHBIX BOMPOCOB TIO
JUCLMIUIMHE B XOJI€ MPOMEKYTOYHOM aTrTecTaiuu. Bo BceX OCTalbHBIX CIydasx 3a4eT

craercsa OOydYarIMMUCS B JIaThl,

COOTBETCTBVIOIINYN IPOMEKYTOUHOMN aTTeCTAl[H.

Ha3HA4YCHHBIC IIPCIIOAAaBaTCIICM B IICPUOA

IlIkana oyenueanus mexyuieil u NPOMeHCymoyHoOlU ammecmayuu cmyoenma

YpoBHH popmMupoBaHus

OHGHKa 1o tleTI:IpeX621J'I.]'IhHOI\/II IKajac

KOMIICTCHIIMH I 3a4éTta
Bricokuii
JlocTaTo4YHbIN 3a4TE€HO
bazoBrbii
Komnerennus e chopmuponBana HE 3a4TCHO

8. IlepevyeHb OCHOBHOI U JONOJHUTEIBHON YUeOHOH JTUTEPATYPHI, HEO0X0AMMOM
JJISI OCBOEHMSI M CIMIIJIMHBI (MOYJIs1)

OcHoBHas JuTEpaTypa.
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[TonroroBka coBpeMEeHHOro OakanaBpa IpeArnoaraeT, 4YTo B CTEHaX YHUBEPCUTETA
OH OBJIaJICET METOA0JIOTHEN caMoo0pa3oBaHus, CaMOBOCIIMTaHUS,
CaMOCOBEPIICHCTBOBAHUA. JTO  ONpENelsieT BaXKHOCTh  aKTUBU3AIHMH €0
CaMOCTOSITEJIbHON paOOTHI.

CamocrositennbHass pabora (opMUpYeT TBOPUECKYH0 aKTUBHOCTH OaKalaBpoOB,
MPEACTABICHUE O CBOMX HAYYHBIX W COIMAIBHBIX BO3MOXXHOCTSX, CIOCOOHOCTH
BBIWICHSTh TJIABHOE, COBEPIICHCTBYET MPUEMbl OOOOIIEHHOTO  MBIIUICHHUS,
npejamnonaraet 0osiee TIYyOOKYI0 MPOpadOTKY MMHU OTACIBHBIX TEM, OINPEICICHHBIX
IIPOTPaMMOM.

OcCHOBHBIMU BHIaMH U (hOpMaMU CaMOCTOSITETLHON pabOThI CTYJIEHTOB 10 JAaHHOM
TUCIUIUIMHE SIBJSIIOTCS: CaMOIOATOTOBKA IO OTAENBHBIM BOIpocaMm; paboTa c
0a30BbIM KOHCIIEKTOM; IIOATOTOBKAa K TPAKTUYECKOMY 3aHATHIO; JabopaTopHas
paboTa, MoAroTOBKA OTYETA; MOATOTOBKA K 3a4ETY.

BaxxHo#i 4acThl0O CaMOCTOATENBHOM pabOThl SBJISICTCA 4YTEHHUE Y4uyeOHOMU
muteparypbl. OcHoBHas GyHKIMUS Y4€OHUKOB — OPHUEHTHUPOBATH B CHCTEME TEX
3HaHUN, yMEHUN W HABBIKOB, KOTOpBIE JOJDKHBI OBITh YCBOEHBI [0 JaHHOM
JTUCHUIUIMHE Oy TIYIIUMHU CIEIUATMCTaMU. Y YEOHUK TaK)Ke CIYKUT MyTEBOJUTENIEM 10
MHOTOYHCIICHHBIM  MOPOU3BEICHUSM,  OPUEHTHPYs B  MMEHAax  aBTOPOB,
CIIELUAIIN3UPYIOLIMXCA HA OINPEACIEHHBIX HAYUYHBIX HAIPABJICHUSAX, B HA3BAHUAX HX
OCHOBHBIX TpYJ0B. Bropas dyHkiMs yueOHUKA B TOM, YTO OH OYEPUMUBAECT HEKUU KPYT
00s13aTeNIbHBIX 3HAHUU MO MPEAMETY, HE MPETEHAYsI Ha TJIyOOKOE UX PaCKpHITHE.

UreHue pEKOMEHIOBAHHOM JHTEpaTypbl — 53TO Ta TJaBHAs YacTb CHUCTEMBbI
CaMOCTOSITENIbHON yueObl OakanaBpa, KOTopasi oOecrneurBaeT MOJIMHHOE YCBOCHHE
Haykd. YUTaTh 3Ty JIUTEPATyPy HYKHO 10 MPUHLUITY: «HJes, TEOPHS, METO]] B OJTHOM,
B IpYI'O# U T.JI. KHATAX).

Bo Bcex cimyuasx peKOMEHAYeTCS PacCMOTPEHHE TEOPETHUYECKHX BOMPOCOB HE
MEHEe YeM M0 TpeM HCTOoYHWKaM. V3ydeHwe mpoOjembl MO pa3HbIM HCTOYHUKAM -
3aJI0T TJIyOOKOTO YCBOCHHSI Haykd. MIMEHHO A3TOT OJIOK, Hapsay C BBHIOJHCHHEM
MPAKTUYECKUX 3aJIaHUN SIBIISIETCS BEAYIIMM B CTPYKTYPE CaMOCTOATEIbHON PaOOTHI
CTYJICHTOB.

Baumanuio 6akalaBpoB TpeIjiaraloTcs CIHUCOK JIUTEPaTyphbl, BOIPOCH K
CaMOCTOSITEIbHOMY U3YYEHHUIO U BOIIPOCHI K 3aYETY.

JIJis yCTIenrHoro OBIaICHUsT AUCIUTTMHOW HEOOXOIUMO BBITIONHSATE CIEAYIOIINE
TpeOOBaHUS:

1) BBIOTHSATE BCE ONpEAeIEHHBIC TPOrPaMMOi BUBI paboT;

2) moceInaTh 3aHATHS, T.K. BECh TEMAaTHUYCCKUN MaTepHajl B3aMMOCBS3aH MKy COOOM
M, 3a4acTyl0, CaMOCTOSITEIBHOTO TEOPETHUYECKOTO OBJAACHHS IPOIYIIEHHBIM
MaTepuajJoM HEJOCTATOYHO JJIsl KaYECTBEHHOT'O €0 YCBOCHHS,

3) Bce paccMarTpuBacMble Ha 3aHATHSX BOMPOCH 00s3aTebHO (DUKCHPOBATH B
OTZIENIbHYIO TETPab U COXPAHATh €€ 10 OKOHYaHUsI 00yUYeHUS B BY3€;
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4) IpOSBIIATH AaKTUBHOCTH IPH MOATOTOBKE M HA 3aHATHAX, T.K. KOHCYHBIH pe3yybTat
OBJIQJICHUS COJIEPKAHUEM JUCIUIUIMHBI HEOOXOJuM, B TEPBYIO Ouepelb, CaMOMY
OakanaBpy;

5) B cayyasx IpOIyCKa 3aHATHH 10 KaKUM-JIHOO MpHYMHAM 0053aTeIbHO
oTpalaThiBaTh MPOIYIICHHOE IMPENnojaBaTeIl0 BO BpeMs  HHANUBUIYATIbHBIX
KOHCYJIbTAlUH.

BreypouHas eaTenbHOCTh OakaiaBpa Mo JaHHOW JUCHUILUIMHE TIPEANojaraer:

- CAaMOCTOSITEJIbHBIN MMOUCK OTBETOB U HEOOXOAMMOM MH(OpMAITUH T10 MPE/I0KEHHBIM
BOIIPOCAM;

- BBIMIOJIHEHUE TTPAKTUYCCKHUX 3aJaHUMH;

- BBIpA0OTKY YMEHHI HAYYHOW OpPTaHU3aIlUU TPY/Ia.

YcnentHas opraHu3anysi BpeMEHH 110 YCBOSHHUIO TAHHOW JUCIUIUIMHBI BO MHOTOM
3aBUCHUT OT HaJIW4Ms y OakalaBpa YMEHHS CaMOOPTaHH30BaTh ceOs U CBOE BpeMs IS
BBITIOJTHCHHSI TIPEIJIOKCHHBIX JOMamHuX 3amaHuil. OO0bEM 3amaHuil  paccUHMTaH
MaKCUMaJIbHO Ha 2-3 4aca B Henenmto. [Ipm 3ToM anropuTtM MOATOTOBKH OyaeT
CIICTYIOITHM:

1 sTam — MOWMCK B JUTEpAType TEOPETHYECKOW WHOOpPMAIMK MO TPEIT0KCHHBIM
IpernojaBaTesieM BOIpocam;

2 3TaI — OCMBICIICHUE TTOJTYIYCHHOW HH(POPMAIINH, OCBOCHUE TSPMUHOB 1 TTOHSATHI;

3 3Tam — COCTaBJICHHE TIaHA OTBETA HA KaXK/IbIH BOTIPOC;

4 sTan — MOUCK MPUMEPOB TI0 JTAHHOW TTPoOIeMaTHKeE.

Pabora ¢ 0a30BBIM KOHCIIEKTOM

[IporpamMmoit TUCHUIUIMHBI IPEAYCMOTPEHO YTEHHE JIEKIMM B pa3iuyHbIX (hopmax
UX TPOBEIAEHUS: MpoOJEMHBbIC JIEKIIMH C JJIEMEHTaMU D3BPUCTUYECKON Oecempl,
UH(POPMALIMOHHBIE JIEKIIMM, JIEKIIMH C OMOPHBIM KOHCIEKTHUPOBAaHUEM, JIEKIMH-
BHU3yJIN3aL1U.

Ha nexumsx mnpenomaBaTens paccMAaTpUBAET BOIPOCHI IPOTPaMMBbl  Kypca,
COCTaBJICHHOW B COOTBETCTBUHU C T'OCYJIAPCTBEHHBIM OOpa30BaTENbHBIM CTAHIAPTOM.
M3-3a HEAOCTAaTOYHOTO KOJIMYECTBA ayJAUTOPHBIX YaCOB HEKOTOPHIE TEMbI HE yAAETCS
OCBETUTh B IOJHOM O0BEME, MOATOMY MPENOJaBaTeNlb, MO CBOEMY YCMOTPEHHIO,
HEKOTOPBIE BOMPOCHI BEIHOCUT Ha CAMOCTOSTEIbHYIO Pa0OTy CTYJEHTOB, PEKOMEHIYS
Ty WIN UHYIO JINTEPATYPY.

Kpome 3Toro, Ans ay4iiero oCBOEHUs MaTepuaia U CUCTeMaTU3allii 3HAHUH 110
TUCIUIUINHE, HE00X0IMMO TIOCTOSTHHO pa30upaTh MaTEPHAIBI JICKIIHH TT0 KOHCTIEKTaM
U Y4eOHBIM TOCOOUSIM.
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Bo Bpemsi camocTosATENbHOM MNpPOpPabOTKHU JIEKIMOHHOTO Marepuaiga o0co0oe
BHUMaHHE CJIEyeT YACNSATh BO3HUKIIUM BOIPOCAM, HEMOHATHBIM TEPMHUHAM,
CIIOPHBIM TOYKaM 3peHHs. Bce Takre MOMEHTBI CJIEIyeT BBIICIUTh WM BBHIMHCATH
OTIIENBbHO JJIs JajbHeHIero oOCyXJIeHus Ha 3aHATUU. B cioyuae HEoOXoIMMOCTH
oOpalarbcs K MpernojaBaTenio 3a KoHCynbTauuen. [1onHbIi CUcoK JuTepaTyphl MO
JTUCIUIUIMHE TIPUBE/ICH B pabodeil mporpaMme TUCITUTUTHHBI.

JlaGopaTopHasi padoTa, NOArOTOBKA 0TYETA

JlaGopaToprast paboTa — HeOOJIBIIION HAYYHBIN OTYET, 000OIIAFOIIHI TPOBEICHHYIO
oOyvarommuMcs paboTy, KOTOPYIO TMPEACTABISIOT Ui 3allUThl JJISI  3allUThl
IpenoaaBaTeo.

K nabGopatopHsiM paboTaM MpeabIBIsSETCs psAl TpeOOBaHWM, OCHOBHBIM U3
KOTOPBIX SIBJIAETCS MOJIHOE, MCUEPIBIBAIOIIEE OMUCAHUE BCEH MpojieaHHON paboThI,
MIO3BOJISIFOIIEE CYIUTh O TOJNYYeHHBIX Pe3yJbTaTaX, CTETICHH BBITIOJHEHUS 3aJaHUi U
npodeccuoHaIbHOM MOArOTOBKE OaKaaaBpoOB.

B otyet no nabopaTopHoit paboTe JOMKHBI OBITH BKIFOYEHBI CIEAYIOIINE MYHKTHI:
— TUTYJIbHBIN JIUCT;

— 1eTIb PabOTHI;

— KpaTKue TEOPETUUECKUE CBEICHUS;

— OIKCaHUE YKCIEPUMEHTAIbHON YCTAHOBKU M METOAUKHU KCIEPUMEHTA;
— SKCIEPUMEHTAJIbHBIE PE3YJIbTATHI;

— aHaJIu3 Pe3yIbTaTOB PadOTHI;

— BBIBO/IBI.

TuTyabHBIH JHUCT SBISETCS NMEPBOM CTpaHULEH 000 HaydyHOH pabOThl M IS
KOHKPETHOTO BH1a pabOTHI 3aMOTHIETCS 110 ONPEACTIEHHBIM MPaBUIaM.

Js nabopatopHOi pabOThI TUTYIBHBIN JTUCT O)OPMIIAETCS CIAEAYIOUIIM 00pa30M.
B BepxHem mose nMcTa yKas3blBalOT MOJHOE HAaUMEHOBAaHHE y4eOHOrO 3aBEJCHUS U
Kadepsl, Ha KOTOPOH BBIMOJIHSIACH JaHHAS padoTa.

B cpennem nosne ykassiBaercs BU padOThI, B JaHHOM cilydae jJabopaTopHasi paboTa c
yKa3aHHEeM Kypca, 0 KOTOPOMY OHa BBINOJHEHA, U HIDKE ee Ha3BaHue. HaspaHue
nabopaTopHOM pabOThI MPUBOAUTCS O€3 CJIOBAa TEMA U B KaBBIUKU HE 3aKJIFOYAETCS.
Hanee Ommke K IpaBOMY Kparo TUTYJIBHOTO JIUCTAa YKa3bIBAIOT (PaMUIIHIO, MHUIIUAIBI,
KypC M TPYMITy YYaIlerocs, BBIIOJHUBIIETO paboTy, a Takke (aMuINio, HHUIHAIEI,
YUEHYIO CTETIeHb U JOJKHOCTD MPEToJaBaTelsl, IPUHIBILIETO padoTy.

B HIDKHEM MoJjie IHCTa YKa3bIBaeTCsl MECTO BBIIOJIHEHUS paOOTHI U T/ €€ HAIMCAHHS
(6e3 coBa ron).

LHeas padoTbl [ODKHA OTpaKaTb TEMYy JIaDOpAaTOpHOM padoOThI, a TaKxke
KOHKPETHbIE 33J]auM, NOCTaBJICHHBIE CTYACHTY Ha Mepuo ] BbIMOIHEHUsT padoThl. I1o
o0beMy 1eb paboThl B 3aBUCHMOCTH OT CJIOXHOCTH M MHOTO33JIJaYHOCTH PadOTHI
COCTaBJIISIET OT HECKOJIBKUX CTPOK /10 0,5 cTpaHUIIbI.
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KpaTkue Teopermyeckue cBeaeHHsi. B 3ToM pasjgene wu3maraercsi KpaTKoe

TEOPETUIECKOE OMHMCAHNE U3y4aeMOTO B padoTe SBICHUS WM MPOIecca, MPUBOISITCS
TaK)ke HEOOXOUMBIE pacueTHbIC ()OPMYIIHI.
Martepuan pasaena He MOJDKEH KOMHPOBATH COJICPKAHUE METOAMYECKOTrO TOCOOHS
WM Y4eOHMKA MO TaHHOW TeMe, a OTPaHUYMBACTCS U3JI0)KEHUEM OCHOBHBIX TTOHITHH U
3aKOHOB, PAacUETHBIX (PopmyJi, TaOauIl, TpeOyromuXcs i AajlbHelen oopadoTKu
MOJIYYCHHBIX YKCIIEPUMEHTAIIBHBIX PE3YJIbTaTOB.

O06beM TuTepaTypHOTo 0030pa HE JOJKEH MpeBbIaTh 1/3 yacTu Bcero oTyera.
Onucanne IKCNEPUMEHTATbHON YCTAHOBKH M METOIMKH IKCIIEPUMEHTA.

B nanHOM pa3zgene TPUBOIUTCS cXeMa OSKCIEPUMEHTATBHOW YCTAHOBKU C

OIKCaHUEM €€ PadOThI U MOAPOOHO MU3JNIATaeTCsl METOANKA MTPOBEICHHSI SKCIIEPHMEHTA,
MIPOIIECC TIOTYUYEHUS JaHHBIX U CIIOCO0 X 00pabOTKH.
Ecnu ucmonb3yroTes cCTaHIapTHBIEC NMAKeThl KOMITBIOTEPHBIX MTPOrpamMM JIjIsi 00paboTKu
IKCIEPUMEHTANBHBIX PE3YJIbTaTOB, TO HEOOXOIWMO OOOCHOBATh BO3MOXHOCTH H
11EJ1€CO00PA3HOCTh UX MPUMEHEHUS, a TaKkKe MOJIPOOHOCTH 00paOOTKU JAHHBIX C UX
TIOMOIIIBIO.

Jns  nmaGopaTOpHBIX padOT, CBS3aHHBIX C KOMIIBIOTEPHBIM MOJCIHPOBAHUEM
¢u3MUeCKUX SBICHUHA M TMPOIECCOB, HEOOXOAMMO B JTOM pa3zeiie OIUCaTh
MaTEMaTHYECKYI0 MOJENIb U KOMIIBIOTEPHBIC MPOTPaMMbI, MOJCIUPYIOIINE TaHHBIC
SIBJICHMUSL.

JKCNepUMEHTAIbHbIE Pe3yJIbTAThI.

B sTOM pazneine NpUBOAATCSA HENMOCPEACTBEHHO PE3YJbTAThl, ITIOJYYEHHBIE B XOJ€
OpOBEJEHUST JTaOOpaTOPHBIX paboT: HKCHEPUMEHTAJbHO WJIM B  pe3yJbTaTe
KOMIIBIOTEPHOTO MOJIEIMPOBAHUSl ONPE/CIICHHbIE 3HAUYEHUs BEJIMYUH, TpauKH,
TaOnuIbl, JUarpaMmbl. O0s3aTeIbBHO HEOOXOUMO OLIEHUTh MOTPEIIHOCTH U3MEPEHUIA.

AHaJu3 pe3yJbTaToB padoThl.

Paznen oruera nomKkeH comepkaTh MOAPOOHBIN aHAN3 TTOTYYEHHBIX Pe3yJIbTaTOB,
WHTEPIPETAINIO ATUX PE3yJIbTaTOB Ha OCHOBE (PM3MYECKUX 3aKOHOB.
Cnenyer CcpaBHUTh MOJYYEHHBIE PE3YJIbTaThl C W3BECTHBIMU JIUTEPATYPHBIMU
JAHHBIMH, OOCYIUTh WX COOTBETCTBHUE CYIIECTBYIOIIUM TEOPETUUYECKUM MOJICIISM.
Ecnu o0Hapy’eHO HECOOTBETCTBHUE TMOJYYCHHBIX PE3YyJIbTaTOB M TEOPETUUYECKUX
pPacyeToB WJIM JTUTEPATYPHBIX JAHHBIX, HEOOXOAMMO OOCYJIUTHh BO3MOXKHBIE TPUYHHBI
OTUX HECOOTBETCTBUM.

BoiBoabl. B BbIBOJAaxX KpaTKO H3JIArarTCs pe3yiabTaThl padOThI: MOJyYEHHbIE
HKCIEPUMEHTAIBHO WM TEOPETUYECKU 3HAu€HUs (PU3MYECKUX BEJIMYUH, UX
3aBUCUMOCTH OT YCJOBHH DSKCHEpUMEHTa WM BBIOPAHHOM pacuyeTHOM MOJENH,
YKa3bIBA€TCS WX COOTBETCTBUE WM HECOOTBETCTBHE (PUIUYECKUM 3aKOHAM H
TEOPETUYECKUM MOJEIAM, BO3MOXKHBIE IIPUYNUHBI HECOOTBETCTBU.

Otuet no nabopaTopHoi paboTe odopmisieTcss Ha MUcYe Oymare CTaHIapTHOTO
dbopmara A4 Ha OJTHON CTOPOHE JIUCTA, KOTOPHIE CIIMBAIOTCSA B CKOPOCIIMBATEINE WIIH
NeperIeTarTCsl.

30



HO-26: Pabouas nporpamma aucuuminibl 51.0.06.03 «CucteMbl HCKYCCTBEHHOIO MHTEIUICKTA

Jlonyckaercsi odopmiieHHEe OT4YeTa Mo JaboparopHOM paboTe TOJBKO B
aJIeKTpoHHOM Buje cpeactBamu Microsoft Office: TexcT BrIpaBHHBATH IO IIMPHHE,
MEXYyCTPOYHBIN WHTepBan -noiropa, mpudt —Times New Roman (14 mr.),
napaMmeTpsl nojeil — HwkHee U BepxHee — 20 MM, neBoe — 30, a mpaBoe —10 MM, a
oTcTyn ab3ama — 1,25 cm.

HOIIFOTOBKa K IPAKTUHY€CKOMY 3aHATUIO

Meroanueckue peKOMEHAAIMH IO MOArOTOBKE K MPAKTHYECKUM 3aHATHIM

[lonroroBka K MpakTUYECKOMY 3aHSATHIO BKJIIOYACT CJECAYIOLIUE 3JIEMEHTHI
CaMOCTOSITEJIBHOW  JI€ATEJIbHOCTU: YETKOE MPEJICTABICHHE ILEJIH M 3a4ad  €ro
IPOBEJCHUS;  BBIJICJICHUE HABBIKOB YMCTBEHHOH, QHAJIMTUYECKOH, Hay4dHOU
NEeSATEIbHOCTH, KOTOPBIE CTAaHYT PE3YJIbTATOM MPEACTOSIIEH pabOTHI.

BblpaOoTKa HABBIKOB OCYIIECTBJSIETCS C IOMOIIBIO IOJYYEHUS HOBOM
uH(popmanuu 00 HM3ydaeMbIX MpoOlleccax M C MOMOUIbIO 3HAHHUS O TOM, B KaKOM
CTENIEHM B JAHHOE BpeMsA CTYACHT BIAAECeT METOJAMU HCCIEAOBATEIbCKON
NEATEIIBHOCTH, KOTOPBIMHU OH CTaHET I10JIb30BaThCs HA IPAKTUYECKOM 3aHATHM.

CrnenoBarenbHO, paboTa HAa MPAKTUYECKOM 3aHATUU HANpaBlieHa HE TOJBKO Ha
NO3HAHUE CTYJIEHTOM KOHKPETHBIX SIBJICHUH BHEIIHETO0 MHpa, HO M Ha WU3MEHECHHE
camoro ceos.

Bropoii pe3ynbrar O4eHb Ba)K€H, MOCKOJIBKY OH obOecrieunBaeT (popMHpOBaHUE
TaKUX OOMICKYJIbTYPHBIX KOMIICTCHIIMH, KaK CIIOCOOHOCTh K CaMOOpPTaHH3allMH |
caMo00pa30BaHMIO, CIMOCOOHOCTh HCIOJB30BAaTh METOJBI cOopa, 00paboTKu u
UHTEpOpEeTallii KOMIUIEKCHOH HMH(pOpMalMyU JUis pEIIeHUs OpraHU3aluOHHO-
yIpaBJICHYCCKHUX 3a]1a4, B TOM YHCIIE HAXOISAIIMXCS 3a TPe/IesiaMu HeTOCPEICTBECHHOM
chepbl IeSITeTbHOCTH CTYJEHTA. TPOIECCOB W SIBICHUH, BBIICISIOT OCHOBHBIC
crocoObl JI0Ka3aTeabCTBA aBTOPaMHM HAy4YHBIX pabOT IEHHOCTH TOTO, YeM OHHU
3aHUMAIOTCSL.

B Xxozme camoro mnpakTUYECKOro 3aHATHA CTYICHTBHI CHAdalla IPEICTABIAIOT
HallJICHHbIE MU BapUaHThI (POPMYIUPOBKU aKTyaJIbHOCTH HCCIEA0BAHUS, 00CYKIal0T
UX 1 000CHOBBIBAIOT CBO€ MHEHHUE O HAWTYYIlIEM BapUaHTe.

OO0BEM 3aaHuil pacCUMTaH MaKCUMaIbHO Ha 1-2 yaca B HEENIO.
IHoaroroBka Kk 3a4ery

3ader sBIAETCS TPAJAMIMOHHOW (OpPMOM TPOBEPKM 3HAHUN, YMEHMHIA,
KOMIIETEHIIM, C(HOPMHUPOBAHHBIX Yy CTYJEHTOB B IIPOIIECCE OCBOCHHS BCETO
colepkaHusl u3ydaeMod IUCHUIUIMHBI. OOBIYHBIN 3a4eT OTIMYAETCS OT HSK3aMeHa
TOJIKO TE€M, 4YTO TMpenojaBaTeiab He auddepeHupyer Oalabl, KOTOpPbIE OH

CamocrosTenpHas IIOATOTOBKA K 3a4CTy HOJIKHA OCYHICCTBJIATHCA B TCUCHHUC BCCT'O
CCMCCTPA, 4 HC 3a HCCKOJIBKO I[H@fl A0 €ro nMpoBCACHUA.
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[ToaroroBka BKIIFOYAET ciemyromue AerucTBus. [Ipexkae BCero HyKHO IEpeYnTaTh
BCEC JICKIIMM, a TaKKe MAaTepuaybl, KOTOPbIE TOTOBWIMCH K CEMHUHAPCKUM U
NPaKTUYECKUM 3aHATUSIM B TEUYEHUE CEMecTpa. 3aTreéM HaJ0 COOTHECTH ITYy
uHpOpMalLIMI0O C BONpPOCAaMHU, KOTOpble JaHbl K 3adery. Ecnu wuHdopmarmu
HEJIOCTaTOYHO, OTBETHl HAXOIAT B IPEJIOKEHHOM IPEINOJABaTEIEM JIMTEPATYpE.
Pexomennyercs nenatb KpaTkue 3anuch. Peub wuaer He O IImapraike, a o
(dbopMUpOBaHUH B CO3HAHUHU YETKOM JIOTMUECKON CXeMbl OTBETa Ha Bompoc. Hakanyne
3ayeTa HEOOXOAMMO IOBTOPUTH OTBETHI, HE 3aridipiBas B 3amucd. Bpems Ha
IIOATOTOBKY K 3a4€Ty 110 HOPMaTUBAM YHUBEPCUTETA COCTABISECT HE MEHEee 4 4acoB.

11. Ilepevyenb NHPOPMALMOHHBIX TEXHOJIOTHI, HCIIOJIb3yeMbIX NIPH
OCYLIECTBJIEHUH 00Pa30BaTEJbHOI0 NMPOLecca Mo JUCUUILINHE (MOAYJII0)
(BKJII0YAsl IepeyeHb MPOrPaMMHOIo odecnedyeHusi U HHGOPMAIIMOHHBIX

CIPABOYHBIX CUCTEM (IMPHU HEOOXOAMMOCTH)

HNudopmanioHHbIe TEXHOJIOTHHU MPUMEHSIFOTCSI B CIICIYFOIINX HAMIPABICHUSIX:
oopmiieHHE MHCHMEHHBIX pPa0OT BBINOIHICTCS C HCIOJIB30BAHUEM TEKCTOBOTO
penakropa;

JEMOHCTpAIMs KOMIBIOTEPHBIX MaTePUaOB C HCIOJIb30BAHUEM MYJIbTUMEIUIHBIX
TEXHOJIOTUH;

UCTIOJIh30BaHNE WHPOPMAIIMOHHO-CIIPABOYHOTO 00ECIIEYCHHsI, TAKOTO KaK: MPaBOBBIC
cupaBouHbie cuctemMbl (KoHCynmbTaHT+ W J1p.), OHJAWH CIIOBapH, CHPaBOYHUKH
(I'pamorta.py, Uatyut.py, Bukuneaus u ap.), HaydHble TyOIMKaLUK.

UCTIOIB30BAHUE  CIICIUATM3UPOBAHHBIX  CHPABOYHBIX  CHUCTEM  (DJICKTPOHHBIX
Y4eOHUKOB, CIPABOYHUKOB, KOJUICKIMM WUIIOCTpalluii W (HOTOU300paKEHUM,
¢dboTobaHKOB, MPOGECCHOHATBFHBIX COLIUATBHBIX CETEH U Ip.).

OpenOffice Ccruika: http://www.openoffice.org/ru/

Mozilla Firefox Ccpinka: https://www.mozilla.org/ru/firefox/new/

Libre Office Ccrutka: https://ru.libreoffice.org/

Do PDF Ccpuika: http://www.dopdf.com/ru/

7-zip Ccbuika: https:// www.7-zip.org/

Free Commander Ccpika: https://freecommander.com/ru

be Reader Ccpuika: https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader.htmlmomno
Gimp (rpaduyeckuii pegakrop) Cewika: https://www.gimp.org/

ImageMagick (rpaduueckuii peaaKTop) Cchuika:
https://imagemagick.org/script/index.php

VirtualBox Ccruika: https://www.virtualbox.org/

Adobe Reader Ccruika: https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader.html
Omneparnmonnas cucrema Windows 8.1 Jlunensnonnast Bepcusi mo noroBopy Ned71\1
or 11.12.2014 r.

DnekTpoHHO-O0ubIroTeYHas cucteMa bubnrokoMIekTaTop
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HanmonanpHa 3iekTpoHHass OubnmoTeka -  denepaibHOEC TOCYAapCTBEHHOE
Oro/KeTHOE yupexaeHue «Poccuiickas rocyaapcTBeHHas Oubnmnoreka»y (PI'BY
Penaxuns basel nanneix «I[IOJIIPE/] CnpaBouyHuKN»

DnexkTpoHHO-OubIMoTeunas cucrema «JIAHDby

12. Onucanue MaTepuaIbHO-TEXHUYECKOH 0a3bl, HEOOXO0AMMOM /11
ocyliecTBJIeHHs 00pPa30BaTeJLHOI0 MPoLecca Mo JUCHUILINHE (MOLYJII0)

-KOMIIBIOTEPHBIA KJlacC W JOCTyn K ceTtu MHTepHeT (BO BpeMsi CaMOCTOSITENbHOU
MOATOTOBKHU) (IOJDKEH OBITh MPHIIOKEH rpaduK 3aHATOCTH KOMITBIOTEPHOI'O KJlacca);
-IPOEKTOP, COBMEIIEHHBI C HOYTOYKOM [Isl TPOBEACHHS JIEKIIMOHHBIX 3aHATUN
Iperno/iaBaTesieM U MPE3eHTAIUU CTYJICHTaMU PE3YIbTaTOB PaOOTHI

-pa3IaTOYHBIN MaTepuall Ui MPOBEACHUS TPYITIOBON pabOTHI;

13. OcobGennocTu opraHu3anvu O0y4YeHHUS MO JAUCIHUIJIMHE 00YYAIOIIMXCH M3
YHCJIAa HHBAJIMIAOB M JIMI ¢ OTPAHNYEHHBIMH BO3MOKHOCTSAMHU 310poBbsi (OB3)

[Tpn HEeoOxomumocTH B 00pa30BaTEIHHOM IPOIIECCE MPUMEHSIOTCS CIEAYIOIINE
METO/Ibl U TEXHOJOTHUM, OOJErdarolue BOCHpUITHE WHOOpMAIMKU 00Yy4YarOIUMHUCS
nHBaJIMAaMu U Junamu ¢ OB3:

- CO3JIJaHUE TEKCTOBOM BEPCUH JIFOOOTO HETEKCTOBOI'O KOHTEHTA JJIsl €r0 BO3MOYKHOI'(C
npeoOpa3oBaHMs B albTEPHATUBHBIC (DOPMBI, YAOOHBIC JUTS PA3TUIHBIX

- CO3JITaHUE KOHTEHTAa, KOTOPBIM MOKHO MPEJICTABUTH B PA3IMYHBIX BHaX 0€3 MOTepl
JaHHBIX WJIH CTPYKTYPBI, MIPEAYCMOTPETh BO3MOXKHOCTh MAcCIITA0MPOBAHUS TEKCTA U
n300pakeHuit 0e3 NoTepu KauecTBa;

- CO3JITaHUE BO3MOKHOCTH JIJIs1 O0yUaIoIUXCsl BOCIPUHUMATh OJHY U TY K€ HH(OP-
MaIlMI0 U3 Pa3HbIX UCTOYHUKOB — HAMPUMEp, TaK, YTOOBI JUIA C HAPYIIICHUEM CIIyXa
noJTydaiy UHQOPMAIUIO BU3YyalbHO, C HAPYIIEHUEM 3pEHUS — ayIUalbHO;

- IPUMEHEHHUE MPOTPAMMHBIX CPEICTB, 0OECIEUUBAIOIINX BO3MOMXHOCTb OCBOEHHS
HaBHIKOB W yMEHHH, (POPMHUPYEMBIX AWCIMIUIMHOW, 3a CYET aJbTePHATHBHBIX
Croco0O0B, B TOM YKCJI€ BUPTYAIbHBIX JTJA00OpATOPUN U CUMYJISIITUOHHBIX TEXHOJIOTHIA;

- MPUMEHEHNE TUCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHUW AJisl Tepeaadu
YeCKUX 3aHATUH, BBICTYIUICHHMS C JOKIaJaMH W 3aIUTON BBIMOJHEHHBIX pPaboT,
POBE/ICHUE TPEHUHTOB, OpTraHU3alNN KOJUIEKTUBHOU PabOTHI;

- MPUMEHEHNE TUCTAHIIMOHHBIX OOpa30BaTENbHBIX TEXHOJIOTHH ISl OpraHu3aInl
TEKYIIETO U MPOMEXKYTOYHOT'O KOHTPOJIS;

- YBEJIMYEHHUE MTPOJIOJDKUTEIHHOCTH CAa4YM 00YUYalOIMUMCs UHBAJIUAOM HWJIU JIUIIOM (
OB3 ¢opM mnpoMexyTOYHOM aTTecTallid 110 OTHOIICHHI0 K YCTaHOBJICHHOM
MPOJIOJDKUTENIBHOCTA UX CHa4d: 3a4eT M HK3aMEH, MPOBOAMMBIA B MUCHbMEHHOU
dbopme, — He Gornee uem Ha 90 MHH., TPOBOAMMBIN B YCTHOMU popme — He OoJiee 4eM Ha
20 MuH., — TPOJOJKUTEILHOCTH BBICTYIUICHHSI O0YYArOIIETOCS MPHU 3aITUTE KYPCOBOM
paboThI — HE Oosiee yem Ha 15 MuH.
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14. Buasbl 3aHATHIi, IPOBOAMMBIX B JopMe NPAKTHYECKOM MOATOTOBKH

(He mPeayCMOTPEHO MPH U3YYCHUH JUCLUILTHHbI)
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