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1.Pa6ouas mporpamma aucumiuinabl b1.0.06.03 «CucreMbl MCKYCCTBEHHOTO
HHTEJUIEKTa»  IJIA OakajaBpuara HanpaBJienuss mnoarorobku  44.03.01
IMexgarornveckoe odpazoBanue, npopuib noaAroroBku «HavaabHoe oOpazoBanme» .

2.Jlepevyenb IUIAHUPYEMBIX Ppe3yJbTATOB OOy4YeHHs] MO JAUCHUILIHHE,
COOTHECEHHBIX C IUIAHMPYEMBbIMU pe3yJbTATAMH OCBOeHHsI 00pa30BaTeIbHOM
MPOrpamMMmbl

2.1. Leab u 3a1a4M U3Yy4YeHUA TUCHMILIMHBI (MOTYJIS)

Henv oucyunaunvt (Mooyns):
— CIOocOOCTBOBaTh  OBJIAJCHHUIO CTYJIGHTAaMH OCHOBHBIMM  METOJAMH  TEOpUU
WHTEJUIEKTYaJIbHBIX ~ CHUCTEM, NPHUOOPETEHHWE  HABBIKOB MO  HCIOJb30BAHUIO
MHTEJUIEKTYaJIbHBIX CUCTEM, M3YY€HHE OCHOBHBIX METOJOB IPEACTABICHHS 3HAHUN U
MOJEIUPOBAHUS PACCYKIICHUM.

Yuyeonwvie 3a0auu oucyunaunovt (moodyns):
— c(hopMupoBaTh CUCTEMY 3HAHUM B 00JIaCTU UCKYCCTBEHHOTO MHTEIIEKTA;
— J1aTh CTYyJIGHTaM CUCTEMAaTHU3MPOBAHHBIC 3HAHUS 00 OCHOBHBIX MOJENSAX, METOAAX,
CpeICcTBaX M S3bIKAaX, HCIOJB3YEMBIX TMPU pa3pabOTKEe CHCTEM HCKYCCTBEHHOTO
WHTEJUICKTA,;
— 03HAKOMHTH CTYJEHTOB C OCHOBHBIMH METOJIaMHU IMOWCKA PEIICHUN, TPUMEHSIEMBIX B
CUCTEMaX MCKYCCTBEHHOI'O MHTEJUICKTA.

2.2. [Inanupyembie pe3yabTAThI OCBOEHHS TN CHUILIAHBI

[Ipouecc wu3ydyenus aucuumiuabl  b1.0.06.03  «CucrtemMbl HCKYCCTBEHHOTO
WHTEJUICKTay HarpasjeH Ha (OPMHUPOBAHKE CIIETYIOIINX KOMIICTCHITUH:
VYK-1 - CnocoGeH ocylecTBIsATh MOUCK, KPUTUYECKUIM aHANIM3 U CUHTE3 UH(POPMAIINH,
MPUMEHATh CUCTEMHBIN MOAXO/ AJI PEUICHUS TOCTaBICHHBIX 3a/1a4y
OIIK-9 - CnocobGeH mOHMMATh MPUHLHUIBI PAOOTHl COBPEMEHHBIX MH(GOPMAIMOHHBIX
TEXHOJIOTHI M MCTIOJ30BaTh UX ISl pEIISHUs 3a/1a4 TPOPECCUOHATBHON eATeTbHOCTH

B pesynbraTte nzydeHust AUCIUILIMHBI CTYACHT JOJIKEH:

3HaTh:

— METOJIbI KPUTHYECKOTO aHalli3a M OICHKU MPOOJIEMHBIX CUTYyallMii Ha OCHOBE
CHUCTEMHOTO IMOJIX0/1a; OCHOBHBIC MPUHIUIIBI KPUTHYECKOTO aHaju3a; CIOCOOBI
MOMCKa BApUAHTOB PEIICHUS MTOCTABICHHON TPOOJIEMHOM CUTYaIlUK;

— OCOOCHHOCTH MEAaroruyeckol  JIesITeIbHOCTH; TpeOoBaHUS K CyObeKTaMm
MeJJarorTMUYeCKOM JIeSTEIbHOCTH; PE3yJIbTaThl HAay4YHBIX HCCIENOBaHH B cdepe
IIeJarornYecKoi JIeATSIbHOCTH,

YMmeTh:
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— aHAJU3UPOBATh MPOOIEMHYIO CUTYAIHIO KaK CUCTEMY, BBISBIISAS €€ COCTABIISIOIINE
U CBSI3M MEXIYy HUMH; OCYILIECTBIIACTh MOMCK BApUAHTOB PELICHUS MTOCTABJICHHOMN
MpOOJIEMHOM CUTYaILMH; ONIPESIATh CTPATETHIO TOCTHKCHUS IMOCTABICHHOMN IENH
KaK TOCJIEJOBATEILHOCTH IIAroB, MPEABUMIETh PE3YyJIbTaT KaXXJI0ro W3 HHUX U
OIICHUBATh UX BIIMSHUE HA BHEIIHEE OKPYKECHUE TNIAHUPYEMOM JIESITEIbHOCTH U HA
B3aMMOOTHOUIIEHHUS YYACTHUKOB 3TOM JEATEIbHOCTH;

— HUCIIOJIb30BATh COBPCMCHHBIC CIICHHUAJIBHBIC HAYYHLIC 3HAHUA W PC3YJIbTAThI
I/ICCJ'IGI[OBaHI/Iﬁ JIA BBI60pa MCTOAOB B HC,Z[&I‘OI‘PI‘IGCKO?I ACATCIBbHOCTHU, 3HAHUA
OCHOBHBIX MCTOAOB HUCKYCCTBCHHOT'O HHTCIIJICKTA B HOCJICI[YIOI_HGI‘/JI
HpO(bGCCHOHEIJ'IBHOfI ACATCIBHOCTH B KadCCTBC HpeHOI[aBaTCHeﬁ Ha OCHOBC
OIpCACJICHUA CYIHOCTDb HpO6J’I€M, BO3HHKAIOIIINX B XOJC HpO(I)CCCHOHaHBHOﬁ
ACATCIbHOCTHU B obmacTu MOACIUPOBAHUA WU aHAJIM3a CJIOKHBLIX CCTCCTBCHHLIX H
HCKYCCTBCHHBIX CUCTCM,

Baanernb:

— cmoco0aMu  KPUTHYECKOTO aHalu3a NPOOJEeMHBIX CHTyalluidi Ha OCHOBE
CHUCTEMHOTO TMOJXO0Ja W ONPEACNCHUs CTPATeTHH ACHCTBUM ISl JOCTHKEHUS
IMOCTaBJICHHOM IICTIN;

— cocobaMu  peanM3alid  METOA0B, (GOpM U  CPEACTB  TEeJaroruvyeckoit
NEeSATEILHOCTH, OCYIIECTBICHUS KX BBIOOpPAa B 3aBUCHUMOCTH OT KOHTEKCTa
npoPEeCCHOHAIBHOW ~ JEATEIBPHOCTH €  YY4e€TOM  pe3yJbTaTOB  HAYYHBIX
UCCJIC/IOBaHMM, HABBIKAMHM JCKOMIIO3UIIMK, (GOpMaIU3alliid  MPOIECCOB U
00BEKTOB /IJIs1 UCTIONB30BAHUS MHTEIICKTYaIbHBIX IPOrPAMMHBIX PEIICHUH.

3. MecTo aucuuiuiaibl B ctpykrype OIIOIL
Jucunmza 51.0.06.03 «CuctemMbl UCKYCCTBEHHOTO HMHTEIUIEKTa» OTHOCHUTCS K
JUCHUILIMHAM 00513aTE€IbHOM YacTU U BXOAMUT B MOJYJIb YU4EOHO-UCCIEAOBATEIbCKUN U
MIPOEKTHOM ESITeIbHOCTH y4eOHOTO IJIaHa.

4. O0beM IMCHUTTHHBI (MOLYJIA)
(B 3ayeTHBIX E€QUHHUIAX C YKa3aHMEM KOJIMYECTBA  aKaJEeMUYECKUX  WIH
ACTPOHOMHYECKMX 4YacOB, BBIJICJIEHHBIX HAa KOHTAKTHYI paboTy oOOydaromuxcsi c
npenojaasatenieM (10 BUJaM Yy4eOHBIX 3aHSATUH) M Ha CaMOCTOATENbHYIO paboTy
oOyyJaromxcsi)

KOHTaKTHEIE 4achl
Obmree KOJI-BO KonTtpons
Cemectp KOJI-BO 3au. 126. | ™| cem. CpP (Bpems Ha
9acoB €IMHUI] Beero | nex —_— . us3 KOHTPOJIb)
5 72 2 34 16 | 18 38 3a
Hroro mo OPO 72 2 34 16 | 18 38
5 72 2 22 10 | 12 50 3a
Hroro mo O3®0O 72 2 22 10 | 12 50
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5. Coaepxanve JUCUMIUIMHBI (MOAYJs) (CTPYKTYPUPOBAHHOE IO TeMaM
(pa3agesiaM) ¢ yKa3aHHEeM OTBEJAEHHOI0 Ha HHUX KOJMYECTBA AKAJeMHYECKHX WU

ACTPOHOMMYECKHUX YACOB M BUIOB YUEOHBIX 3aAHATHH)

KomnuectBo yacos

HamMmenoBanue TeM oyHas popma 04HO-3a04Has popma Popma
. S S TEKYILEro
(paszenos, MozyIei) § B TOM YHUCIIE § B TOM UHCJIE KOHTPOIT
Bl n |ma6| op [cem| M3 [ CP| ® | 1 |ma6| up |cem| U3 | CP
1 213|456 |78 9]|10]11]|12|13|14]15 16
Pa3nen 1. «BBeeHue B MCKYCCTBEHHBIH HHTENIEKT H OCHOBHbIE METO/bI
MAIIMHHOTO0 00y4eHHs AJIsl pA00ThI ¢ TAOJUYHBIMH JAHHBIMI

OcHoBHbIC 331241
CUCTEM
HCKYCCTBEHHOT'O
WHTEJUIEKTA.
Knaccudukanus,
KJlacTepu3anus,
perpeccus. Tunsl
MAaIIMHHOTO
o0y4eHus: ¢
YUHUTEIIEM, 0e3 nabopaTopHast

YUUTENs], C YACTUYHBIM
MPUBJICYCHUEM
yauTens, ooyueHue ¢
MOIKPEIIICHUEM.
Knaccudukanus Ha
IpUMepe anropuTMa k-
OmmKalIIuX coceneit
(KNN).

paborta, 3amura
oryera
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Metpuku orieHKH
KIIacCH(pUKAIIH:
MIOJTHOTA, TOYHOCTh,
F1, ROC, AUC.
Banmunanmonsas u
TECTOBasl BEIOOPKA.
Kpocc-Banunarusi.
Pabora ¢
KaTerOpuabHBIMU
MPU3HAKAMU.
Perpeccusa. Merpuku
OIICHKU PErPeCCHU:
MSE, MAE, R2 —
k03 unueHT
JIETePMIHALIH.
JIuneitnas perpeccus,
MTOJIMTHOMHUATbHAS
perpeccusi.
[lepeoOyuenue u
peryisipu3anus,
rpeOHeBast perpeccus,
LASSO, Elastic Net.

naboparopHas
pabora, 3amura
oTyera

JIuneliHble MOEIN
JUTS KIIacCU(UKAITIH.
ITepuentposn,
JIOTUCTHYECKAS
perpeccus,
MOJIHOCBSI3HBIE
HEUPOHHBIE CETH,
CTOXaCTHUYECKHIMA
rpaJiIMeHTHBIN
CIIyCK M 0OpaTHOe
pacnpocTpaHeHHe
rpaJueHTa.
Perynspuszanus
JIMHEHNHBIX
Moenei
KJaccu(pUKauu.
Kiacrepusarmust. k-
means, k-means++,
DBSCAN,
arfioMepaTUBHAs
KJIaCTepU3aLIHSL.
MeTtpuku oLleHKH
KJIAaCTEpU3aLHH.
ANTopuUTMBI,
OCHOBaHHBIC Ha
MPUMEHEHUH

PEIAoIINX TePEBHEB.

Kputepun

naboparopHast
pabora, 3amura
oryera
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Mertos onopHbIX
BeKTOpPOB. IIpsamas u
oOpaTHas 3a1aya.
Ompenenenue
OTIOPHBIX BEKTOPOB.

S nepHsIil TpIOK.
HauBHbiit
OaifecoBCKmiA
KJIAaCCH(UKATOP.
MeTobl OLIEHKH
pacrpezeseHus
npu3HakoB. EM-
aJTOPUTM Ha IIpUMeEpe
CMECH TayCcCHaH.
Metoasl
Oe3rpaueHTHON
ONTUMU3AITUY:
CITy9alHbI TOUCK, hill
climb,

OTXKUT, TCHETUYECKUN
aITOPUTM.

14

18

12

naboparopHas
pabora, 3amura
oTyera

Pa3pnen 2. Cucremsl ri1y00Koro

00yueHust

Heiipounsle ceTu.
OYHKIUY OIINOKH
HEUPOHHBIX CETEN U
oOy4eHue c
MTOMOIITBI0 0OPaTHOTO
pacnpocTpaHeHus
rpaauenTa. [lonsitue
09T4a U 3M0XHU.
Pabora ¢
N300paKEHUSIMH C
MOMOIIIbI0 HEUPOHHBIX
ceteil. CBepTOUHbIE
HEUPOHHBIE CETH.
Onepanuu CBepToK,
max-pooling.
ITonynspusle
APXUTEKTYPhI
CBEPTOYHBIX
HEHPOHHBIX CETei:
AlexNet, VGG,
Inception
(GoogLeNet), ResNet.
Tpancheproe
oOy4eHue.
O06paboTKa TEKCTOB.
Pat6ora ¢
€CTECTBEHHBIM
SI3BIKOM C TIOMOIIIBIO

v v

30

22

18

IMPAKTUICCKOE
3aJlaHnuC

Pa3nen 3. O0y4yeHnne ¢ noakpenieHnemM

5
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Ilonsatus arenra,
Cpelbl, COCTOSHUS,
JIEUCTBUI U Harpajbl.
DyHKIUA

IIEHHOCTH COCTOSTHUS
(Value function) u
(OYHKITUS KadyecTBa
neiictBus (Q funtion).
OnrTuMusanus
CTPaTEruy C MOMOIIBIO
MaKCHMH3AIHH
(byHKHHﬁ nmabopaTopHast
LIEHHOCTH 1 KauecTBa. | 16 | 2 4 10 | 14 2 12 |pabora, 3amura
Q-obyuenue. oriera
I'mybokoe oOydueHue ¢
noxakperienueM. Deep
Q-Networks, Actor-
critic.

Jns ypoBHs
JKCIIEPTHBIN:
REINFORCE, A2C,
PPO, DDPG

Bcero yacos 3a

72 (16 | 18 38| 72|10 | 12 50
5/5 cemectp
dopMa IpoOMeEx. 3auer 3ayeT
KOHTPOJIS
Bcero uacos 72 116 | 18 38721101 12 50

JUCHHUILINHE

9acoB Ha KOHTPOJIb

5. 1. TemaTnuecKkui IJIaH JJeKIUHA

) Dopma npoBey [ nprecTBO
Q JOCHUSA

= Tema 3aHATHS U BOIIPOCHI JEKIIHN (s 4acoB

[=]] *9

Z,

METEPAK)  [CH0 | 0300
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OCHOBHBIE 33]JTa4H CUCTEM HCKYCCTBEHHOTO NuTepakr.
uHTeIrekTa. Kimaccudukarms,

KJIaCTepU3aIus, perpeccusi. THUITBI MAITUHHOTO
00yUeHHs: ¢ yuuTenem, 06e3

YUHTEIIS, C YACTHYHBIM IIPUBJICYCHUEM YUUTEI,
oOydeHue ¢

IO IKPCTIIICHUEM.

Krnaccudukanus Ha mpumepe anropurma k-
ommkaimmx cocenert (KNN).

OcHosHble 80NPOCHI:

OCHOBHBIE 33]JTa4H CUCTEM HUCKYCCTBEHHOTO
uHTemekra. Knaccudukarus,

KJIaCTepU3aIus, perpeccus. THUITbI MATUHHOTO
0oOy4YeHHUS: ¢ yuuTenem, 0e3

YUUTENSI, C YACTUYHBIM MTPUBJICUCHUEM YUUTEIIS,
oOydeHue ¢

IO IKPCTIIICHUEM.

Knaccudukanus Ha mpuMmepe anropurma k-
ommkanmmx cocemert (KNN).

Metpuku OoLieHKH HNuTrepakr.
KJIaccu(UKaAIUK: TTOJTHOTa, TouHOCTh, F1, ROC,
AUC. BanugauuoHHas u

TecToBas BeiOOpka. Kpocc-Banunanus. Padota c
KaTeropruajbHbIMU

MIPU3HAKAMMU.

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

JIeTepMUHANMU. JInHelHas perpeccus,
MOJIMHOMUAJIbHASI PETPECCHSL.

[lepeoOyuenue u perynspusaiiusi, rpedHeBast
perpeccus, LASSO, Elastic Net.

OcHogHvie 60Nnpocyvl.
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MeTpuku OLeHKU

KJIacCU(UKAIUK: TTOJTHOTa, TOuHOCTh, F1, ROC,
AUC. BanugauuoHHas u

TecToBasi BeiOOopka. Kpocc-Banunanus. Padota c
KaTeroprualibHbIMU

MpU3HAKAMMU.

Perpeccus. Metpuku onienku perpeccun: MSE,
MAE, R2 — koaduriuert

nerepMmuHanuu. JIuneitHas perpeccus,
MOJIMHOMUAIIbHASI PETPECCHUSL.

[Tepeobyuenue u perynspusaiusi, rpedHeBast
perpeccust, LASSO, Elastic Net.

JlunelHbIe MOJIETU JJI KJIAaCCU(PUKALIHH. HNuTepakr.
[lepuenTpoH, TOrUCTUYECKAS

perpeccusi, MOJIHOCBIA3HbIE HEUPOHHBIE CETH,
CTOXaCTUYECKUMU IPaJCHTHBIN

CITyCK U 00paTHOE paclpOCTpaHEHHUE TPAJUCHTA.
Perynsipuzanus TuHEMHBIX

MojieNiel KiiacCupuKaiumm.

Knacrepuzanus. k-means, k-means++, DBSCAN,
arJioMepaTuBHas

KJ1actepu3zanus. MeTpukH OLICHKH KJIacTepU3alluu.
AJITOPUTMBI, OCHOBaHHBIE HA TPUMEHEHUU
pemaromux aepesse. Kpurepuu

pazneneHus y3na: HGOPMAIIMOHHBIA BBIUTPHIII,
Kpurepuii Jxunm.

AHcaMOIu pelarmX JepeBbEB: CIyYalHbIN JIeC,
IPaJIUCHTHBINA OYCTHHT.

OcHogHvie 60Nnpocosl.
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JIuHeitHbIe MOAENH JJIs KIacCU(DUKAITNH.
[IepuenTtpon, torucTuyecKas

perpeccusi, MOJHOCBS3HbIE HEUPOHHBIE CETH,
CTOXaCTUYECKUM IPaJECHTHBIN

CITyCK M 00paTHOE paclpoCTpaHEeHHE TpaueHTA.
Perynsipuzaiust TuHEMHBIX

MoieeH Ki1acCu(UKAIHH.

Knactepuzamus. k-means, k-means++, DBSCAN,
arJaoMepaTUBHAS

Kjacrepuzanusi. METpUKH OLIEHKU KJIaCTEPU3ALUU.
AJITOpUTMBI, OCHOBAHHBIE Ha MPUMEHEHUU
pemaromux nepesseB. Kpurepuu

pazneneHus y3na: HHGOPMAIIMOHHBIA BHIUTPHIII,
Kpurepuil Jxunu.

AHcaMOIu pelarmXx JepeBbEeB: CIyJYaiHbIN JIec,
IPaJIUCHTHBINA OYCTHHT.

MeTton onopubix BekTopoB. [Ipsimas u oOpaTHas HNuTtepaxkr.
3agava. OnpeneneHne

OIIOPHBIX BEKTOPOB. S IEpHBIN TPIOK.

HauBHnblii 6atiecoBckuil kinaccudpukaTop. MeToibt
OLICHKH paclpeaeIeHUs

npu3HakoB. EM-anroputm Ha npumMepe cmecu
rayccHuaH.

Metobl 6e3rpaiMeHTHON ONTHMH3ALINH:
CIy4daifHbIN mouck, hill climb,

OTKUT, TEHETUYECKUN AJITOPUTM.

OcHosHble 80npOCHI:

MeTton onopubix BekTopoB. [Ipsmas u oOpaTHas
3agaya. OnpeaeneHne

OIIOPHBIX BEKTOPOB. S IEpHBIN TPIOK.

HauBHnblli 6atiecoBckuii kinaccudukaTop. MeTo bt
OLICHKH pacipeaeIeHUs

Ipru3HakoB. EM-anropurm Ha npumMepe cmecu
rayccHuaH.

Mertosbl 6e3rpagueHTHON ONTUMHU3AIUH:
CIy4JaifHbIM mouck, hill climb,

OTKUT, TEHETUYECKUN AJITOPUTM.
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Heiiponnsie cetu. yHKINHA OMTUOKU HEUPOHHBIX
ceTel u o0ydeHHUe ¢

MOMOIIIbIO 0OPATHOTO PACIPOCTPAHEHUS
rpanuenta. [lonsiTue 63T4a U HMOXHU.

Pabota ¢ n300pakeHUSIMH C TTOMOIIIBIO
HEUPOHHBIX ceTel. CBEpTOUHBIE

HelpoHHbIe ceTu. Onepanuu CBEPTOK, max-
pooling. [TomynsipHble

aApXUTEKTYPbl CBEPTOUHBIX HEUPOHHBIX CETEH:
AlexNet, VGG, Inception

(GooglLeNet), ResNet. Tpancheprnoe oOyuenue.
O6paboTtka TekcToB. PaboTa ¢ ecTecTBEeHHBIM
SI3BIKOM C TIOMOIIIBIO

HEUPOHHBIX ceTel. BEKTOpHBIE MpeACTaBICHUS

st Tekcra: word2vec, skip gram, CBOW, fasttext.

PexyppenThsbie Heiiponnblie cet, LSTM, GRU.
Tpaunchopmepsr, BERT, GPT

OcHogHvle 6onpochwi:

Heiiponnsie cetu. yHkunu ommuOKu HEHPOHHBIX
ceTeil u 00ydeHue ¢

OMOIUIBI0 00PaTHOI'O PacHpOCTPaHEHUS
rpagueHTa. [lonsTie 03T4a M AMOXHU.

PaGoTa ¢ n300paxxeHUsIMH C IOMOIIILIO
HEHPOHHBIX ceTeil. CBepTOUHbIE

HellpoHHble ceTu. Onepanuu CBEpTOK, max-
pooling. [TomynsipHbie

aAPXUTEKTYPbl CBEPTOUYHBIX HEUPOHHBIX CETEH:
AlexNet, VGG, Inception

(GoogleNet), ResNet. Tpanchepnoe oOyueHue.
O6paboTka TekcToB. Pabora ¢ ecTeCTBEHHBIM
A3BIKOM C TIOMOUIBIO

HEUPOHHBIX ceTel. BeKTOpHbIE IpeACTaBICHNS

st Tekcra: word2vec, skip gram, CBOW, fasttext.

PekyppenTHsbie HeliponHbie cetn, LSTM, GRU.
Tpaunchopmepsr, BERT, GPT

10

HNuTepaxr.
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[TonsTus arenra, cpenibl, COCTOSHUS, JEUCTBUUA U
Harpaapl. OyHKIUA

neHHoctu coctosiaus (Value function) u pyHkuus
kauectBa ferctBus (Q funtion). OnTumuzanus
CTpaTeruu ¢ MOMOIIbI0 MAaKCUMU3alUK (PYHKITUN
LEHHOCTHU U KayecTBa. Q-o0yueHue.

['my6okoe oO6yuenue ¢ moakperuiennem. Deep Q-
Networks, Actor-critic.

s yposus skeneptHsiii: REINFORCE, A2C,
PPO, DDPG

OcHogHble 86onpocwl:

[TonsTHs areHTa, cpeabl, COCTOSIHUS, JEUCTBUN U
Harpaabl. OyHKIUA

neHHoctu cocrosinus (Value function) u pyHkims
kauectBa ferictus (Q funtion). OnTumuzanus
CTpATETUU C MTOMOIIBI0 MAKCUMU3AIMH (PYHKITAN
LEHHOCTHU U KayecTBa. Q-o0yueHue.

['myGokoe ob6yuenue ¢ noakpermienuem. Deep Q-
Networks, Actor-critic.

s yposus skenepthbiii: REINFORCE, A2C,
PPO, DDPG

HNuTepaxr.

Hroro

16

10

5. 2. TeMbl NpaAKTHYECKUX 3AHATHH

(He IperyCMOTPEHO y4eOHBIM TLIAHOM)

5. 3. TeMbl CeMMHAPCKUX 3aHATHH

(He TpelyCMOTPEHB! y4eOHBIM IIIAHOM)

5. 4. IlepeyeHb 12a00paTOPHBIX padOT

Ne 3aHsATHSA

Tema mabopaTopHoit pabOThI

®opma npose
JeHUs
(axTuB.,

KomnnuectBo
4acoB

WHTEpaK.)

O0DO

0300

11
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OCHOBHBIE 33]JTa4H CUCTEM HCKYCCTBEHHOTO AKT.
uHTeIrekTa. Kimaccudukarms,

KJIaCTepU3aIus, perpeccusi. THUITBI MAITUHHOTO
00yUeHHs: ¢ yuuTenem, 06e3

YUHTEIIS, C YACTHYHBIM IIPUBJICYCHUEM YUUTEI,
oOydeHue ¢

IO IKPCTIIICHUEM.

Krnaccudukanus Ha mpumepe anropurma k-
ommkaimmx cocenert (KNN).

MeTtpuku OLlEHKH AKT.
KJIaccuUKaUK: MOJHOTa, TOUHOCTh, F1, ROC,
AUC. Baaqnnanuonnas u

TecToBas BeiOOpka. Kpocc-Banunanusa. Padota c
KaTeropruajbHbIMU

IIPU3HAKAMMU.

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

JIeTepMUHANMU. JInHelHas perpeccus,
MTOJIMHOMUAJIbHASI PETPECCHSL.

[lepeoOyuenue u perynspusaiusi, rpeOHeBast
perpeccusi, LASSO, Elastic Net.

JluHeitHbIe MOACNH TS KIacCU(DUKAITNH. AKT.
IlepuenTpoH, JorucTudeckas

perpeccus, MOJHOCBSI3HbIE HEMPOHHBIE CETH,
CTOXaCTUYECKUM IPaJVEHTHBIN

CIyCK U 00paTHOE paclpOCTPaHEHUE TPAJUECHTA.
Perynsapuszauus 1TMHENHBIX

Mojieliel KilacCu(PUKaIKH.

Knacrepuzanms. k-means, k-means++, DBSCAN,
arJioMepaTuBHas

KJ1actepu3anuus. METpUKH OLIECHKH KJIaCTEpU3alUU.
AJITOpUTMBI, OCHOBaHHBIE HA TPUMEHEHUU
pemaromux aepesseB. Kputepuun

pazneneHus y3ia: THGOPMAIMOHHBIN BBIUTPHILLI,
kpurepui JKUHU.

AHcaMOnu pelarnmx JepeBbeB: CIyYalHbIN JIec,
IPaIUCHTHBIA OYCTHHT.

12
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Merton onopHbIx BeKTOpOB. [Ipsimast u oOpatHas AKT. 2
3agada. OnpenaeneHue

OIIOPHBIX BEKTOPOB. S IEpHBIN TPIOK.

HausHnbriit 6aliecoBckuit kiaccudukarop. Meroas
OIICHKU pacIpeiesieHus

npu3HakoB. EM-anroputm Ha mpumepe cMecu
rayccHas.

Mertoabl 6e3rpaIueHTHON ONTUMU3AIINY:
ciy4aiHblil mouck, hill climb,

OTXKUT, TCHETUUECKUH aJITOPUTM.

Heiiponnsie cetn. ®yHKIIUHA OMTMOKH HEUPOHHBIX AKT. 6
ceTel u oOydeHue ¢

MOMOILIbI0 OOPATHOTO pACHPOCTPAHEHUS
rpanuenTa. [lonsitue 63T4a U HNOXHU.

PaboTa ¢ n300paxeHussMu ¢ MOMOIIbIO
HEUPOHHBIX ceTel. CBEpTOUYHBIE

HelpoHHble ceTu. Onepanuu CBEpTOK, max-
pooling. [Tonmynsipusie

APXUTEKTYPbl CBEPTOYHBIX HEUPOHHBIX CETEM:
AlexNet, VGG, Inception

(GoogLeNet), ResNet. Tpancdepnoe oOyueHue.
OG6paboTka TekcToB. PaboTa ¢ ecTeCTBEHHBIM
A3BIKOM C IMOMOILBIO

HEUPOHHBIX ceTel. BEKTOpHBIE NPEACTABICHUS
s Tekcta: word2vec, skip gram, CBOW, fasttext.
Pexyppentnsbie HeiipoHHsbie cetu, LSTM, GRU.
Tpanchopmepsr, BERT, GPT

[ToHsTHs areHTa, cpelbl, COCTOSIHUS, AEUCTBUN U AKT. 4
Harpabl. OyHKUIUS

neHHoctu cocrosinus (Value function) u pyHkmms
kadectBa ferctus (Q funtion). OnTumuzaus
CTPATEeTHHU ¢ MTOMOIIBI0 MAKCUMU3AINH (PYHKITAN
IIEHHOCTHU U KadyecTBa. Q-o0ydeHue.

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

s yposas skeneptHbiii: REINFORCE, A2C,
PPO, DDPG

HTtoro 18

5. 5. Tembl HHAUBUAYAJIBbHBIX 3AHATUNI

(HE IPeTyCMOTPEHO y4eOHBIM IIIIAHOM)

13
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6. IlepeyeHb y4e0OHO-METOAUYECKOT0 00eCIIeYeHUS IJIs1 CAMOCTOATEIbHOM
padoThI 00y4AIIMXCH M0 TUCHHUILIHHE (MOTYJII0)

CamocrosiTenbHasi paboTa Mo JTaHHOW NUCIUIUIMHE BKJIIOYAeT Takue (HOopMbl pabOTHI
Kak: pabota c 0a30BbIM KOHCIIEKTOM; TMOJIOTOBKA K TMPAKTUYECKOMY 3aHSTHIO;
naboparopHas paboTa, MOAroTOBKa OTYETa; MOJArOTOBKA K 3aUeTy.

6.1. Conep:kaHue cCaMOCTOATEIbHOI PA0OTHI CTYICHTOB MO AUCHHUILINHE (MOAYJII0)

HaumMeHnoBaHue TeéM U BONPOCHI, BRIHOCUMBIE Ha Kon-Bo wacos

®opma CP
CaMOCTOSITEIIbHYIO paboTy 0d0 | 03100

1 |OcHoOBHBIE 33/1a4l CUCTEM UCKYCCTBEHHOTO napoparopHas
uHTtemnekra. Knaccudukarus, Hoiii(;f;a
KJIacTepu3anus, perpeccus. TUIbI MAaITUHHOTO oTueTa
00y4eHHs: ¢ yuuTenem, 0e3
YUUTENS, C YaCTUIHBIM IIPUBJICUCHUEM YUUTEIIS, 3
o0yueHue C

MOJKPETICHUEM.

Knaccudukanus na npumepe anropurma k-

ommxkaiimmx cocenert (KNN).

2 |MeTrpuku OoleHKH naboparopHas
pabora,

IIOATrOTOBKA
AUC. Banmunnannonsasa u oTyera

Kiaccudukanuu: moaHoTa, TouHocTh, F1, ROC,

TecToBast BIOOpKa. Kpocc-Banumanus. Pabora ¢
KaTeropruaibHbIMH

pU3HAKaMHU.

Perpeccusi. Metpuku ouenku perpeccun: MSE, 3
MAE, R2 — ko3¢ dunueHt

nerepMuHauumu. Jlunelinas perpeccus,
MOJIMHOMHAIIbHASL PETPECCHS.

[TepeoOydeHue u perynsapuzaius, TpeOHeBas
perpeccusi, LASSO, Elastic Net.

14
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JIuHeitHbIe MOAENH JJIs KIacCU(DUKAITNH.

nmaboparopHast

[IepuenTtpon, torucTuyecKas Hcﬁiﬁi’m
perpeccus, MOJTHOCBSI3HbIE HEUPOHHBIE CETH, oTuera
CTOXaCTUYECKUM IPaJECHTHBIN
CIyCK U 00paTHOE paclpOCTpaHEHHUE TPaJUCHTA.
Perynsipuzaiust TuHEMHBIX
MoieeH Ki1acCu(UKAIHH.
Knactepuzamus. k-means, k-means++, DBSCAN,
arJioMepaThBHas
KJIactepu3anusi. MEeTpuKH OLICHKH KJIaCTEepU3alUU. 2
AJITOpUTMBI, OCHOBaHHBIE HA TPUMEHEHUU
pemaromux iepeseB. Kpurepuu
pazneneHus y3na: HHGOPMAIIMOHHBIA BHIUTPHIII,
Kpurepuil Jxunu.
AHcaMOIu pelarmXx JepeBbEeB: CIyJYaiHbIN JIec,
IPaJIUCHTHBINA OYCTHHT.
MeTton onopubix BekTopoB. [Ipsimas u oOpaTHas nabopatopHas
3agaya. OnpeneneHne Hoﬁiii’m
OIIOPHBIX BEKTOPOB. S IEpHBIN TPIOK. oTyeTa
HaupHnbili 6atiecoBckuil kinaccudukaTop. MeTo bt
OLICHKH pacIpeaeieHus

10 12

npu3HakoB. EM-anroputm Ha npumMepe cmecu
rayCcCcuas.

Metosl 6e3rpaiMeHTHON ONTHMH3ALINH:
Cy4daifHbIN mouck, hill climb,

OTXKHT, TCHETUYECKUMN aJITOPUTM.

15
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Heiiponnsie cetu. yHKINHA OMTUOKU HEUPOHHBIX
ceTel u o0ydeHHUe ¢

MOMOIIIbIO 0OPATHOTO PACIPOCTPAHEHUS
rpanuenta. [lonsiTue 63T4a U HMOXHU.

Pabota ¢ n300pakeHUSIMH C TTOMOIIIBIO
HEUPOHHBIX ceTel. CBEpTOUHBIE

HelpoHHbIe ceTu. Onepanuu CBEPTOK, max-
pooling. [TomynsipHble

aApXUTEKTYPbl CBEPTOUHBIX HEUPOHHBIX CETEH:
AlexNet, VGG, Inception

(GooglLeNet), ResNet. Tpancheprnoe oOyuenue.
O6paboTtka TekcToB. PaboTa ¢ ecTecTBEeHHBIM
SI3BIKOM C TIOMOIIIBIO

HEUPOHHBIX ceTel. BEKTOpHBIE MpeACTaBICHUS

PexyppenThsbie Heiiponnblie cet, LSTM, GRU.
Tpaunchopmepsr, BERT, GPT

st Tekcra: word2vec, skip gram, CBOW, fasttext.

IIOATOTOBKA K
NPAKTUYCCKOMY
3aHATHUIO

18

18

[TonsATusa arenra, cpenbl, COCTOAHUS, NEUCTBUUA U
Harpaapl. OyHKIUA

ueHHoctu cocrosuus (Value function) u pyHkuus
kauectBa faerctBus (Q funtion). OnTumuzanus
CTpaTeruu ¢ MOMOIIbI0 MAKCUMU3ALNK PYyHKIIUN
IIEHHOCTH M KauecTBa. Q-o0yueHue.

['my6okoe 00yuenue ¢ noakperienuem. Deep Q-
Networks, Actor-critic.

Jns yposas skeneptHslii: REINFORCE, A2C,
PPO, DDPG

nabopaTopHas
pabora,
HOATOTOBKA
oTyera

10

12

Hroro

38

50

7. @OoH/1 OLIEHOYHBIX CPEJCTB JJIf POBeIeHHUs MPOMEKYTOUYHOM aTTeCTAalNu

00y4ar0IIUXCH 10 AMCHUILIAHE (MOAYJII0)

7.1. IlepeyeHb KOMIIETEHMH ¢ YKa3aHUEM 3TaNoB uX ()OPMHUPOBAHUS B Ipolecce

0CBOECHHS 00pa30BaTeJbHOH IPOrPAMMBbI

Jeckpun
TOPBI

Komnerenuuu

OLneHOoYHbBIE
cpeacTBa

YK-1

16
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3HaTh

METOJIbl KpUTUUECKOTO aHaJIN3a U OIEHKH MPOOIEMHBIX
CUTYyallul HA OCHOBE CUCTEMHOTO MOJAX0/a; OCHOBHBIC
MPUHIMIIBE KPUTUYECKOTO aHaJIn3a; CIIOCO0bI TOMCKA
BapUAHTOB PEIICHUS IMOCTABICHHOM TTPOOIEMHOM

nabopatopHasi
paboTa, 3amura
oT4yeTa

YmMmeTh

aHAIM3UPOBATh NPOOIEMHYIO CUTYALIMIO KaK CUCTEMY,
BBISIBJISISL €€ COCTABIIIOLINE U CBS3U MEXIy HUMU,
OCYILECTBIISIETh ITOMCK BAPUAHTOB PELICHUS ITOCTABJICHHOU
poOJEMHON CUTYallMH; ONPEAEATh CTPATETHIO
JOCTUKEHHUSI IOCTABJICHHOMW LIEJIH KaK
IIOCJIEA0BATEIBHOCTHY IAr0B, IPEABUIETh PE3YJIBTAT
Ka)XJI0T0 U3 HUX U OLICHUBATh UX BIIMSIHUE HA BHELIHEE
OKpY’KECHUE IIJIAHUPYEMOM NEATEIIBHOCTH U Ha
B3aMMOOTHOUIIEHHUS YYACTHUKOB 3TOM JEATEIbHOCTH

nabopaTopHast
paboTa, 3amura
oT4yeTa

Biaagerns

criocodbaMu KPUTHYCCKOTI'O aHaJIn3a HpO6JI€MHBIX
CHTyaHHﬁIﬂlOCHOBCCHCTCNHHHT)HOHXOHaIIOHpeﬂeﬂeHHH
CTpaTerun I[CﬁCTBHﬁ JII1 JOCTUXKCHUA IMOCTaBJICHHOMU oejIn

3a4CT

OIIK-9

3HaThb

0COOEHHOCTH MEeAAroruueckoil 1esiTeIbHOCTH; TPEOOBAHUS
K CyObEeKTaM MeJaroru4eckoi AesiTeNbHOCTH; Pe3yabTaThl
HAy4YHbIX HCCIIEIOBAaHU B cpepe Mme1arorunyeckon
NesATEIbHOCTH

IMPAKTUYICCKOC
3aJaHHUC

YMmeTn

MCIOJIb30BaTh COBPEMEHHBIE CIIEIIUAIBHBIE HAYYHBIE
3HAHMS U Pe3yJIbTaThl UCCIIEOBAHUMN ISl BRLIOOPA METOI0B
B MEJArOTMYECKOMN AEATENbHOCTH, 3HAHUS OCHOBHBIX
METOJIOB UCKYCCTBEHHOI'O MHTEJUIEKTA B MOCIIEAYIOIIEH
podeCCUOHANBHON JEATETLHOCTH B KAYECTBE
MPEIOIABATENIEN Ha OCHOBE OIPEIEIICHUS CYIIIHOCTh
po0JieM, BO3HUKAIONIUX B XOJIe TPOo(eccoHaIbHON
NESATETLHOCTH B 00JIAaCTH MOJICTTUPOBAHUS U aHAIHM3a
CJI0’KHBIX €CTECTBEHHBIX U UCKYCCTBEHHBIX CUCTEM

nabopaTopHast
pabora, 3amura
oT4yeTa

Baanern

crioco0aMu peanu3ald METOJ0B, OPM U CPEACTB
NeJaroru4eckom AesiTeIbHOCTH, OCYIIECTBICHUS UX
BBIOOpA B 3aBUCHMOCTH OT KOHTEKCTa PO ECCUOHATIBHOU
NESATEILHOCTH C YYETOM PE3yIbTaTOB HAYYHBIX
UCCJIeIOBaHM, HABBIKAMU JEKOMITO3UIINH, (hopMalh3aIiuu
MPOIIECCOB U OOBEKTOB ISl HCTIOJIb30BAHUS
MHTEJUIEKTYaJIbHBIX IPOTPAMMHBIX PELICHUH.

3a4€T

7.2. Onucanue NMoKa3arejed 1 KpUTepUeB OLICHMBAHUS KOMIIETCHIIUI HA
Pa3JIMYHBIX 3Tanax ux GOpMHUPOBAHNS, ONMCAHNE IIKAJ OLCHUBAHUSA

17
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VYpoBHU CHOPMHUPOBAHHOCTH KOMIIETEHIINT

OHCHO‘{HLIC . JlocTaTouHbIH .
KomnerentHoctsb ba3zoBelit ypoBeHb Bricokwuit ypoBeHb
CpeHCTBa HeC(l)OpMI/IpOBaHa KOMIICTCHTHOCTHU YPOBCHD KOMIICTCHTHOCTH
KOMIIETECHTHOCTHU
MPaKTHYECKOE Crynent He 3Haetr (CryaeHt ycBoun |CrTyaeHT CryneHT BiajeeT
3a/1aHNE 3HAYUTEIHHOMN TOJIbKO OCHOBHOM |TTOKa3bIBaeT NIyOOKUMH
YaCTH OCHOBHOI'O |[IPOTPaMMHBII JIOCTaTOYHO TBEPIBIMU
MIPOTPaMMHOTO Marepuall, HO He  |TIOJIHBIE, HO HE BO |3HAHUSIMH,
Marepuaia, B 3HaET €ro BCEM ITyOOKHE CIIOCOOCH MX
OTBETE JIOMYCKAET |OTAEIbHBIX 3HAHUS NPUMEHSTH B
CYILIECTBEHHBIE ITOJI0KCHUM, B Marepuasa, yMeeT |HecTaHJIapTHBIX
OIHOKH, OTBETE JIOMYCKAET |IPUMEHSTH CUTYalUAX.
HEeTpaBUWIbHBIC HETOYHOCTH, MOJTy4YEHHBIE Marepuan uznaraer
(hOpMyYIHpPOBKH,  |HEAOCTATOYHO 3HAHUS TOJBKO B |ITOCJICIOBATEIBHO,
HE BJajeeT MpaBUJIbHbBIC CTaHJAPTHBIX JIOTHYSCKHU
HEOOXOMUMBIMU  |(POPMYTUPOBKH, |CUTyalHsIX. MPaBUIBHO, YMEET
YMEHUSAMH U HapyIaer CTyneHT criocoO¢eH | JoKa3aTh CBOIO
HaBBIKAMH B MOCJIEIOBATEIBHOC |aHATTU3UPOBATh MBICJIb C TIOMOIIIBIO
BBIIIOJIHCHUU Th B U3JIOKCHUH  |MH(OpMaIuIo, yOeIUTENbHBIX
MPAKTUIECKUX MIPOTrPaMMHOTO YCTaHABIIUBATh apTyMEHTOB.
3aJ]laHAN U Marepuana, He B [CBs3U U TBopuecku pemniaer
pelIeHNH 3a/1a4,  |TIOJTHOU Mepe 3aBUCHMOCTH MPEI0KEHHBIC
HCIBITHIBACT BIagceT MEXITY 3aJlaHHs, YTO
3HAYHUTCIIbHBIC HEOOXOJMMBIMH  |SBIICHHSMHU, Mpeanoiaraet
3aTPYAHEHUS NPU | YMEHUSIMH U JIeTIaTh BEIBOJBL.  (CaMOCTOSITEIBHOCTD
CaMOCTOSITCJIbHOM |HaBBIKAMU B OTBeTHI MBIIIJICHHUS.
00001eHnH BBITIOJTHEHUH JIOCTATOYHO
MIPOTPaMMHOTO MPaKTUIECKUX JIOTUYHEI,
Marepuarna. 3aJJaHUHN U apryMEHTHPOBAHBI
pelieHuu 3a1a4, |, HO CTYACHT MPU
nabopaTopHas Crynenr Crynent BepHo U |CryneHt BepHOo U |CTyAEHT JaeT
pabora, 3ammTa JIOITYCKaeT TpyObIe |TTOTHOCTHIO MTOJTHOCTBIO TIOJTHBIE
oryera CYLIECTBEHHBIE oTBeuaeT Ha 60-  |oTBeyaeT Ha 74-  [apryMeHTHpPOBaHHBI
ommnbxu, oo He |73% 3amaHHBIX 89% 3amaHHBIX ¢ oTBeTHI Ha 90-
OTBEYaeT, JTH00 BOIIPOCOB. BOIIPOCOB, 100%3ananHbIx
OTBEYaET He CtyneHT BepHO CryneHt BOIIPOCOB,
MMOJIHOCTBIO Oosiee |BbIOIHAET 60- BBIIIOIHSET 74- ¢BOOOIHO BiageeT
yem Ha 40% 73% ot oobema  |89% oT oObeMa  |yueOHBIM
3aJaHHBIX MPaKTUYECKUX MPaKTUYECKUX MaTepHaIoM U
BOITPOCOB, 3aJIaHUN B 3aJIaHUN B TEPMUHOJIOTHEN.
Crynenr OTBE/ICHHOE BpeM |0TBeAeHHOE BpeMsi |CTyACHT BEpHO U

BBIITOJIHSIET MEHEE
60% ot 00OBbeMa
MPaKTUYECKUX
3aJaHui B
OTBEJIEHHOE BpeMsl

MTOJTHOCTBIO
BBIIOTHSAET 90-
100%o0T1 00BeMa
MPAKTHYECKUX
3aJIaHUN B
OTBEJICHHOE BPEeMsI
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3a4€T

Crynent
JI0ITyCKaeT rpyosbie
CYIIECTBEHHBIC
OIIINOKH, JINOO HE
OTBEYAET, JIH0O0
OTBEYAET HE
MOJIHOCTBIO OosIee
yem Ha 40%
3aJaHHBIX
BOIIPOCOB,
Cryaent
BBIIOJIHSCT MCHEE
60% ot 00BeMa
MPaKTUIECKUX
3aJlaHUN B
OTBE/ICHHOE BpeMS

CryneHT BepHO U
IIOJIHOCThIO
oTBeyaeT Ha 60-
73% 3agaHHBIX
BOIIPOCOB.
CryneHt BepHO
BBINOIHSAET 60-
73% ot 00beMa
MPAKTUYECKUX
3aJjaHuH B
OTBEJICHHOE BPEM

CTyneHT BepHO U
IIOJIHOCTBIO
oTBeYaeT Ha 74-
89% 3amaHHBIX
BOIIPOCOB,
CryneHr
BBIIIOJIHSET 74-
89% ot 00BeMa
MPAKTUYECKUX
3aJaHuH B
OTBEJICHHOE BpeMs

CryneHT naet
ITOJIHEIC
apryMEHTUPOBAHHbI
€ oTBeThI Ha 90-
100%3amaHHBIX
BOIIPOCOB,
CcBOOOIHO BIIaJEET
y4eOHBIM
MaTepuagoM 1
TEPMHUHOJIOTHEH.
CTyneHT BepHO U
ITOJIHOCTBIO
BBINIOJIHSET 90-
100%o0Tt 00BeMa
MPaAKTUYECKUX
3aJaHui B
OTBEJICHHOE BpeMsl

7.3. TunoBbie KOHTPOJIBHBIC 3aIaHUA UJIH MHBIC MaTCpHUaJbl, HCOﬁXOIIHMbIe AJIA

OLICHKH 3HAHUI, YMEHUI, HABBIKOB U (WJIH) ONbITA AeATEJIbHOCTH,

XapaKTepPU3yIIIHX ITAaNbl (POPMHUPOBAHUS KOMIIETEHIUI B Ipolecce 0CBOCHUSI
o0pa3oBaTe/IbHOI NPOrpaMMBbI

7.3.1. IlpumepHbIe NpaKTHUYECKHE 3aaHUsI

1.3arpy3ure natacer B pandas naradpeiim. BeiBenure oCHOBHBIE TapaMeTpPhl

maTaceTa.

Onpenenure,

Onpe;[eJmTe, CKOJIBKO IIPHU3HAKOB ABJIAIOTCA KaTCIrOpHUaJIbHBIMH.

CKOJIbBKO B JA4aTacCTC CIydacB OTCYTCTBUA IIPHU3HAKOB.

2.Paznenute naracer Ha oOyd4arolMi W BalUJAlMOHHBIM C COXpaHEHHEM MPOIMOPIUI
kinaccoB. Kiaccupuuupyiite Touku H3 jgatacera ¢ nomoinsio  anroputMoB KNN,
noructuueckor perpeccun, CART, cnyuaiinoro neca, CatBoost. [logbepure myurue
napamMeTpbl ajJrOpuTMOB C MOMOIIbIO BaJIUJAUUOHHON BbIOOpKH. CpaBHHUTE BpeMs
paboThI AITOPUTMOB U 3aBUCUMOCTb OT MPe10OpadOTKU JaHHBIX

3.IlpumenuTe MeTOI TMHEHHON perpeccuu s pellleHus 3a1aun Ha naracere. Jlo0aBbTe
B JlaTaceT MOJMHOMUANbHbIE Npu3Haku. J(0OaBisiiTe MPU3HAKK TOKAa HE YBUIUTE
nepeoOydyeHUEe Ha BaJMJAMOHHOM Jfartacere. [IpumeHuTe rpeOHEBYIO PErpeccuro u
LASSO, uro6s1 130aBUTHCSL OT MEPEOOYUCHUSI.

4.0nTUMU3NPYHTE JTMHY MapuIpyTa B 3ajlau€ KOMUBOSDKEPA C MMOMOIIBIO

anroput™MoB hill climb

5.0nTuMHU3UpYyUTE TUTIepHIapaMeTpbl alropuTMa MallMHHOTO oOydeHus (Ha BBIOOD) ¢
MOMOIIIbIO TEHETHYECKOTO aJITOPUTMA
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6.3arpy3ute JaraceT W CO3JalTe UTEpaTtop IS MOJeIH TIyOOKOro oOydeHus.
3arpysure npenobyuennyro Ha ImageNet ceeprounyio ceth (AlexNet, VGG wmm
ResNet) u moGaBbTe k backbone mnonHOocBs3HBIM ciod mist oOydenusi. OOyuuTte
HEUPOHHYIO CeTh Ha, BU3yaIM3UPOBaB rpaduk (yHKIUM TOTEph Ha oOydarolied u
BaIMJAIIMOHHON BbIOOpKE. PeanusyiiTe MOAyNnb NPUMEHEHHS HEUPOHHOM CeTH K
JaHHBIM, IPOBEPHTE KaueCTBO 0OYUYEHUSI HA TECTOBOM BHIOOPKE.

7.Ckauaiite npenoOydeHHble BekTopa st cioBaps. C  momompi  J1H000TO
kinaccudukaropa MmarmmuaHoro ooydenus (KNN, SVM, CatBoost) kmaccuduumpyiite
TEKCThI U3 JaTacera Mo CyMMe BEKTOPOB cjioB. KimaccupuiupyiTe TEKCThI C MTOMOIIBIO
LSTM cetn.

8.00yunTe NpOCTyIO MOJHOCBI3HYIO Q-CeTh /I pemeHus okpykenus LunarLander.

9.3arpy3ute natacer B pandas nmatadpeiiM. CKOJIBKO MPHU3HAKOB  SIBJISIOTCS
KaTeropualbHbIMU.  BusyanusupyiiTe pacrnpeeneHne MNPU3HAKOB IO  KJIacCaM.
Buzyanuzupyiite 3aBUCUMOCTh MEXIY MTPU3HAKAMU.

10.3arpy3ute nmatacer B pandas nartadpeiiMm. Busyamusupyiite pacrnpeseicHue
MPU3HAKOB IO KJIaccaM.

7.3.2. IlpuMepHBbIe BONPOCHI K 3a1UTE JJA0OPAaTOPHBIX padoT

1.YTo Takoe naracer?

2.4YT10 Takoe KaTeropuaibHble.IPU3HAKA?

3.YUt0 03Hauaer "B 1aTacere OTCYTCTBYIOT NPU3HAKU'"?
4.Pacckaxure o anroputme kNN

5.Pacckaxxure 0 JIOTMCTUYECKOU perpeccuu
6.Pacckaxure o CART

7.Pacckaxxute 0 Ciry4aHOM Jiece

8.Pacckaxure o CatBoost.

7.3.3. Bonpochl K 3a4eTy

1. Tunel 3a1a4 MalIMHHOTO OOYY€HUs U KJIacChl AITOPUTMOB, K HUM IIPUMEHSIEMBIE
2.OCHOBHBIE HANPABIICHUSI Pa3BUTHUS UCCIEAOBAaHUI B 00JIACTU CUCTEM UCKYCCTBEHHOTO
UHTEJIIEKTA.

3.TeopeTrueckue OCHOBBI AJITOPUTMOB MAIIIMHHOTO OOYy4YEeHHUSI.

4.]JlaHHBIE K UCIIOJIB30BAHUIO AJITOPUTMA MAIIIMHHOTO O0yYCHHUS.

5.KadecTBo penieHuit cucteM MalluHHOTO 00YUYEHUSI.

6.AmanTarys alropuTMOB MAaITUHHOTO O0YYEHHS K PEIICHUIO TPAKTUIECKUX 3a/1a4.
7.MeTomomnorus pa3pabOTKH PEIICHNH MAaIIMHHOTO 00yUYeHHS.
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8.MeTobl OHJIAMH TECTUPOBAHUS PEUICHUN MAITUHHOTO 00y4YeHUs
9.1lpuMepbl NPAKTUYECKOTO IPUMEHEHHUS APXUTEKTYP UCKYCCTBEHHOT'O MHTEJUICKTA.
10.baitecoBckuii knaccudukarop. Onenka npusznakoB (Gaussian, Bernoulli,
Multinomial). EM anroputm.

11.Knactepuzamnus. kMeans, kMeans++, MeanShift, DBSCAN
12.AucamOnu. Soft and Hard Voting. Bagging. Cinyuaiinslii jiec
13.Metrpuueckuii knaccuduraropsl. KNN. WKNN.

14.JTuneitnas perpeccusa. LASSO, LARS. CART.

15.]lepeBbs pelieHui.

16.adopMaliMOHHBIN BBIMTPHIIII.

17.0mubxka knaccudukanuu, sSuTponusi, kpurepuit Jkunu. [pyHunr
18.I'mo6asIbHBIN TOUCK.

19.Cnyuaitnbiii nouck. Grid search.

20.CnyyaitHoe Omy>KIaHue.

21.baiiecoBckasi ONTUMH3ALIHSL.

22.JluHeinHas perpeccus.

23.IlonuHOMUAIBHAS PETPECCHUS.

24 I'peOHeBas perpeccust

25.AdaBoost. I'pagueHTHBIA OYCTHUHT PEIIAIOINX IE€PEBHEB

26. Knacrepuzauus. Agglomerative Clustering. MeTpuku kiactepusaiuu
27.0uenka kiaccupuKalum.

28.9ddextuBHocts 1o Ilapero.

29. Precision-Recall u ROC kpussie. AUC.

30.HelipoHHsie ceTu.

31.Ilepuentpon PozenGnarra.

32.006paTHOE pacnpoCTpaHCHHUE TPATIUCHTA.

33. MeTto1 onnOpHBIX BEKTOPOB. fAnpa

34 Oynkuuu akTUBanuu. Softmax

35.JIokayIbHBIN TOUCK.

36. Hill Climb u ero paznoBuaHocTi. OTXKHUT.

37.I'eHeTUUECKUIA AITOPUTM.

7.4. MeTonnuyeckne MaTepHuaJibl, onpeaesonye Npoueaypbl OeHNBaHUS 3HAHUIA,

YMEHMii, HABBIKOB M (WJIH) ONBITA 1eATeJIbHOCTH, XapPaAKTePU3YIOIIHNX ITAMNbI
(popmMupoBaHus KOMIIETCHIUIA.

7.4.1. OueHuBaHHUe MPAKTUYECKOT0 32 JaHUSA

Kpurepuit YpoBHU HOpMUPOBAHUS KOMITETEHIIUMA

OLICHUBAHUS bazoBbiit JloctaTouHbIit Bricoknit
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3HaHNE TEOPETHIECKOTO
MaTepuaa 1o
MIPeUTO’KEHHOH poliieme

Teopetudeckuii Matepuan
YCBOEH

Teoperuueckuit MaTepua
YCBOEH U OCMBICIICH

Teoperuueckuit MaTepuan
YCBOCH U OCMBICJICH, MOXET
OBITH IPUMCHEH B
Pa3IMYHBIX CUTYAIUSIX TIO
HEOOXOIUMOCTH

OBnazeHue mpueMamMmu
paboTHI

CTyneHT MoXeT
MIPUMEHUTH HMCIOIITHECS
3HAHUS JIJISl peIICHSI
HOBOM 3aJ1auM, HO
HeoOX0oAuMa IOMOIIb

CTyneHT MOXKeT
CaMOCTOSITEITLHO
NPUMEHUTH UMEIOIIUECS
3HAHUS IS PEIICHUS
HOBOM 3aJ1a4yu, HO

CryneHT MoXKeT
CaMOCTOSTEIIHHO
NPUMEHUTD UMEFOIIIECS
3HAHUS JUIS pEeLICHHS
HOBOH 33]1a4u

MIPETOIaBATEIIS BO3MOXHO He Oosee 2
3aMeuaHui
CaMOoCTOATENLHOCTD 3aiaHn€e BBITIOJHEHO 3a/1aHne BLITIOJHEHO 3alaHre BBIIIOJIHEHO
CaMOCTOSITENILHO, HO €CTh |CAMOCTOSTEILHO, HO €CTh |IIOJHOCTEIO
He Oosiee 3 3aMedaHuil He Oouee 2 3aMedaHnii CaMOCTOSITEIILHO
7.4.2. OueHuBaHue J1adOPAaTOPHBIX PadoOT
Kpurepuit VYpoBHU (HOpMHUPOBAHUS KOMIETEHIIHMA
OLICHUBAHUA bazoBbiit JlocraTouHbIiit Bricoknit

Brimmonnenue n
odopmieHme 1a60paTOPHOI
paboTHI

Pabota BhITIONHEHA
YaCTHUYHO UJIH C
HAPYIICHUSIMHU, BHIBOJIBI
HYaCTHUYHO HC
COOTBETCTBYIOT IIEJH,

0 OpPMIICHHE COICPIKUT
HEIOCTaTKH

JlabopaTopnas pabora
BBINTOJTHEHA MTOJTHOCTHIO,
OTMEYaIoTCs
HECYIICCTBECHHBIC
HEJJOCTAaTKH B
odopMIICHUH

JlabopaTopHnast pabora
BBITIOJTHEHA MTOJTHOCTHIO,
o(hopMIIeHa COTIIaCHO
TpeboBaHUIM

KauecTBO 0TBETOB Ha
BOIIPOCHI BO BPEMsI 3aILIUTHI
paboThI

Bonpocs! i 3amuThl
PaCKpBITHI HE IOJHOCTHIO,
OJHAKO JIOTMKa
cobroneHa

Bormpockl packpsITsl,
OJTHAKO UMEIOTCS
3aMeqaHus

OTBETHI ITOJTHOCTHIO
PaCKpBIBAIOT BOIPOCHI

7.4.3. OneHuBaHNe 324€TAa

Kpurepuit
OLICHUBAHUS

YpoBHU HOpMUPOBAHUS KOMITETEHIIUMA

bazosbiii

JlocTaTo4HbIM

Bricokuit

TlomHoTa OTBETA,
IoCJIEA0BATCIBbHOCTD U
JIOTHKA U3JI0KCHUS

OTBeT MOJHBIN, HO €CTh
3aMedaHus, He Oojee 3

OTBeT MOJIHBIN,
IOCJIeA0BATCIbHBIN, HO

€CTh 3aMedaHusl, He 0oJiee
2

OTBeT MOJHBIH,
MOCJIEJOBATEIbHBIM,
JIOTUYHBII

IIpaBuUnBHOCTE OTBETA, €TI0
COOTBETCTBHUE paboueit
nporpamMme y4eOHoH
JUCLUIIIMHEL

OTBeT COOTBETCTBYET
pabodeii mporpamme
yueOHON AUCIUILTUHBL,
HO €CTh 3aMEYaHUsl, He
Oonee 3

OTBeT COOTBETCTBYET
pabodeii mporpamme
yueOHOU TUCIMITIIHHEI,
HO €CTh 3aMEYaHHUsl, He
6oee 2

OTBET COOTBETCTBYET
paboueii mporpamme
y4eOHOM JUCIUTUIAHBI
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CriocoGHOCTh CTyIeHTa
apryMeHTHPOBATh CBOI
OTBET ¥ IPUBOJUTH
IIPUMEPBL

OTBeT apryMeHTHPOBaH,
MpUMEPHI IPUBEICHBI, HO
ecThb He Ooitee 3
HECOOTBETCTBUM

OTBeT apryMEeHTHPOBAH,
NIpUMEPEI IPUBEIEHEI, HO
ecThb He Ooree 2
HECOOTBETCTBUIM

OTBET apryMeHTUPOBaH,
MIpUMEpPHI IPUBEICHBI

OCO03HaHHOCTH U3JIara€MOro
MaTepuaa

Marepuan yCBOEH U
M3JIaracTcsa OCO3HAHHO,
HO ecTh He Ooinee 3
HECOOTBETCTBHI

Martepuan yCBOEH U
M3JIaraeTcs OCO3HAHHO,
HO eCThb He OoJiee 2
HECOOTBETCTBUM

Marepuai ycBOEH U
M3I1aracTcs OCO3HAHHO

CooTBeTcTBHE HOPpMaM
KYJIBTYpBI peuu

Peus, B ienom,
rpaMoTHasi, COOIIOICHBI
HOPMBI KYJIbTYPBI PEUH,
HO €CTh 3aMEUaHus, HE
oonee 4

Peus, B nienom,
rpaMOTHasi, COOIIOICHBI
HOPMBI KYJIbTYPBI PeUH,
HO €CTh 3aMCUYaHHs, HE
bomee 2

Peus rpamoTHas,
COOJTIO/ICHBI HOPMBI
KYJIBTYpPBI peun

KauecTtBO OTBETOB Ha
BOITPOCHI

Ectb 3aMeuanus k
oTBeTaM, He Oosee 3

B nemom, oTBeTHI
PacKpBIBAIOT CYTh
BOIIpOCa

Ha Bce BonpocCs! 1oJTy4eHsl
HCUCPIBIBAIOIIIE OTBETHI

7.5. UTorosasi pediTHHIOBAasi OLIEHKA TeKYyLlel U NPOMEKYTOYHON aTTeCTAlMU
CTYAEHTA 110 JAUCUMILINHE

[To yuebno# nuctumnanHe «CucTeMbl HICKYCCTBEHHOT'O MHTEIIJIEKTA» MCIONb3yeTcs 4-
OaysibHas CHUCTEMa OICGHMBAHUs, WUTOT OIICHWBAHUS YPOBHSA 3HAHUN OOYydYarOIIUXCs
MpeaycMaTpruBaeT 3a4€T. 3a4eT BBICTABIISICTCS BO BpeMs IMOCJEIHEro J1abopaTopHOTO

3aHATUA IIpK  YCIOBHMHM  BBIIOJIHCHHA HC MCHCC

60%

y4eOHBIX MOPYUYECHUH,

MpeaycCMOTpPeHHbIX y4ueOHbIM MuiaHoM u PIIJI. Hanwume HEBBITTOTHEHHBIX YYEOHBIX
MOPYUYCHUN MOXKET OBITh OCHOBaHUEM ISl IOMOJHUTEIBHBIX BOIMPOCOB IO TUCITUTIIINHE
B XOJI€ NPOMEXKYTOYHOW arrecTanuy. BO BCEX OCTAIBHBIX CIIy4dasX 3a4eT CHAeTCA
0o0yJaroIMMHUCs B JaThl, HA3HAYEHHBIE MpEToaaBaTeieM B MEPHO COOTBETCTBYIOIIUI
MPOMEKYTOUHOM ATTECTALINH.

HIkana ouenuganus meKyuieit u NPOMeEHCYmMoOYHOU AMmecmayuu cmyoenma

YpoBHU HOpMUPOBAHUS

Onenka 1o yeTslpex0anabHON MIKae

KOMIICTCHIIUHU IS 3a4éTa
Bricokuii
JlocTaTo4yHbIN 3a4TEHO
bazoBsrit
Komnerenuus He cdopmupoBana HE 3a4TEHO

8. [lepeyeHb OCHOBHOM ¥ IONOJTHUTEJIbHON Y4eOHOM JTUTEPATYPbI, HEOOXO0AUMOM
JJISE OCBOEHMSI JUCHUIINHBI (MOIYJIs1)

OcHoBHas JuTeparypa.
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7
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— Yactp 1 — 2020. — 118 c. — ISBN 978-5-398-02373- lanbook.
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2. |UckyccTBeHHbIl  uHTeUiekT. HHOBaThMKa:  ydeOHOeE
nocodue / HO. A. Auroxuna, M. JI. Kpuuesckuii, 10. A.
Maptbinosa, A. A. Ospogenko. — Cankr-IlerepOypr:| ygeGnoe

VAIL 2023. — 320 c. — ISBN 978-5-8088-1830-9. //| mocodue |00

. k/34100
JlaHb: IEKTPOHHO-OMOINOTEYHAS CUCTEMA. 3

https://e.
lanbook.

9. Ilepeuens pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHHUKAIIMOHHOM CeTH
«AHTEepHET», HEOOXOAUMBIX /IJIsl OCBOCHM S AU CIUTIMHBI (MOILYJIA)

1.ITouckoBsie cucteMsbl: http://www.rambler.ru, http://yandex.ru,

2.DenepanbHbI 00pa3oBaTENbHBINA OPTAT WWW.edu.ru.

3.Poccuiickas rocynapcrBenHas ononuorexa http:// www.rsl.ru/ru

4.T'ocynapcTBeHHass IyOJMYHAas Hay4YHO-TexHU4eckas Oubimoreka Poccunm URL:
http://gpntb.ru.

5.l'ocynapctBeHHOE  OlO/KETHOE  yupexkleHue KyiabTypbl PecnyOmuku  Kpbim
«Kppimckas pecnyOMKaHCKast YHUBEpCAJIbHas Hay4Has OubIMoTEKaN
http://franco.crimealib.ru/

6.Ilegarornueckas 6ubamoteka http://www.pedlib.ru/

7.Hayunas AIEKTPOHHAs oubnuoTeka eLIBRARY.RU (PUHLY)
http://elibrary.ru/defaultx.asp

10. MeToauveckue yKa3aHus IJIsl 00y4AKOIIMXCH M0 OCBOCHUIO TUCHMIIJIMHbBI
(MoayJist)

OO0mue pekoMeHIANH 10 CAMOCTOSAITEIbHOM padoTe 0akanaBpoB

[ToaroroBka coBpeMeHHOro OakanaBpa MPEANoJaraeT, YTo B CTEHAX YHUBEPCUTETA
OH OBJIAJIEET METOJI0JIOTHEN camooOpa3oBaHus, CaMOBOCIIUTaHU,
CaMOCOBEPILIEHCTBOBAHUS.  JTO  ONpPEAENAeT  BaXKHOCTh  AKTUBU3aLUU  €rO
CaMOCTOSITEJIbHON PabOTHI.

CamocrosiTenbHasi paboTra (GOpMHpPYET TBOPUECKYI0 AaKTUBHOCTh OakalaBpoB,
MPEACTABICHUE O CBOMX HAYYHBIX M COLMAJIBHBIX BO3MOXXHOCTAX, CHOCOOHOCTH
BBIWICHATh  TJIABHOE, COBEPIICHCTBYET MpHUEeMbl  OOOOIIEHHOTO  MBIIUICHHUS,
npeanojaraer Oosee TriayOOKyr0 MpopabOTKy HMMU OTACNIBHBIX TEM, OIPEIACICHHBIX
MIPOrpaMMOu.

OcHOBHBIMHU BHJIaMH U (OpMaMU CaMOCTOSITEIbHOM pabOThl CTYACHTOB MO JIaHHOU
JUCIUIUIMHE SIBJSIOTCS: CAMOIOATOTOBKA MO OT/AENIBHBIM BOMpocaM; paboTa ¢ 6a30BbIM
KOHCIIEKTOM; TIOJATOTOBKA K TMPAKTUYECKOMY 3aHATHIO; JlabopaTopHas padorTa,
MOATOTOBKA OTYETA; MOJArOTOBKA K 3a4eTy.
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BaxxHol 4acThi0 caMOCTOATENHHON pabOTHI SBISETCS YTCHHE YUeOHOU JIUTEpaTypHI.
OcHoBHas (pyHKIUSI Y4eOHUKOB — OPUEHTUPOBATh B CUCTEME TeX 3HAHUMN, YMEHHU U
HABBIKOB, KOTOpPBIC JOJKHBI OBITh YCBOEHBI IO JAHHOW JUCHUIUIMHE OYIyIIUMHU
crenuagucTaMu. Y4eOHHMK TakKe CIYXKUT MyTeBOAUTENIEM [0 MHOTOYUCICHHBIM
MPOU3BEACHUSIM, OpPHUEHTHUPYS B HMEHAX AaBTOPOB, CIELUAIM3UPYIOIMIUXCA Ha
ONPENECIEHHBIX HAYYHBIX HANPABJICHUAX, B Ha3BaHUAX HMX OCHOBHBIX TpyAOB. Bropas
¢byHKIMsS yyeOHUKA B TOM, YTO OH OUYEPUMBAET HEKHUM KPYr 00SA3aTENbHBIX 3HAHUU 1O
MpEeAMETY, HE IPETEHAYS Ha INIyOOKOE X PaCKPBITHE.

YreHue peKOMeHHOBaHHOﬁ JIATCPATYpPbl — J3TO Ta TJlaBHAAd YaCTb CUCTCMBI
CaMOCTOSTEIILHOMU y‘le6BI 6aKaJ1aBpa, KOTOpasi obecrneunBaeT MOAJIMHHOC YCBOCHHC
HayKH. Yurath 9Ty JIUTCPATYPY HYKHO 10 NPUHIUITY. «UACsd, TCOpUA, MCTO/ B OHHOﬁ, B
I[pyI‘DfI U T.O. KHATax».

Bo Bcex cimyuasx peKOMEHIyeTCsl pACCMOTPEHUE TEOPETUUECKUX BOIIPOCOB HE MEHEE
4eM MO TpeM HUCTOYHHKaM. M3yueHue mpoOiieMbl MO pa3HbIM HCTOYHMKAM - 3aJI0T
rIIyOOKOro ycBOoeHUss Hayku. VMeHHO »53TOT OJOK, Hapsay C BbIIOJIHEHHEM
MPaKTUYECKUX 3aJaHuil SIBIAETCS BEAYIIUM B CTPYKTYpPE CaMOCTOSTEIbHOM paboOThI
CTYJICHTOB.

BHumannio 0akanaBpoB IpeajaraloTcs CIMCOK JIMTEPATypbl, BOMNPOCHl K

CaMOCTOSITEIbBHOMY M3YYEHHIO M BOIIPOCHI K 3a4ETY.

JUis ycreurHoro OBIaJieHUsl AUCHMIUIMHON HEOOXOAMMO BBIMONHSATH CIEIYIOIINE
TpeOOoBaHUs:
1) BBINOJHATH BCE ONPEIEICHHbBIE IPOIPAMMOi1 BUJIBI padoT;
2) mocemaTh 3aHATHA, T.K. BECb TEMaTUYCCKHI MaTepual B3aMMOCBS3aH MEXIy cOo00i
M, 3a4acTyl0, CaMOCTOSITEJIbBHOTO TEOPETHYECKOTO0 OBJAJACHHUS  TMPOMYUICHHBIM
MaTEepHUaIOM HEOCTATOYHO JJIsi KAYECTBEHHOTO €r0 YCBOCHHUS,
3) Bce paccMarpWBaeMble Ha 3aHATHSIX BOMPOCH 00s3aTeNbHO (DUKCHPOBATH B
OTJENBbHYIO TETPAb U COXPAHATH €€ 10 OKOHYaHUs1 00y4YeHHUS B BY3€;
4) TMpOSIBIATH AaKTUBHOCTH IPU MOJATOTOBKE W HA 3aHSATHSX, T.K. KOHEYHBIH pe3yJbTaT
OBJIAZICHUS] COJAEPKAHUEM JUCUUIUIMHBI HEOOXOAMM, B NEPBYIO O4YEpeab, CaMOMY
Oakanaspy;
5) B cilydasix mporycka 3aHATHI 10 KaKMM-TH00 MpUYHHAM 00s3aTeIbHO 0TPadaThIBATh
MPOIYILIEHHOE MPENOoAaBaTeNI0 BO BpeMs UHANBUYAJbHBIX KOHCYJIbTALUM.

BaeypouHas nedarenbHOCTh OakanaBpa Mo JaHHOW TUCHUIUIMHE MPEANoIaraeT:
- CaMOCTOSITEIbHBIN TTOMCK OTBETOB M HEOOXOIUMOUN HMH(POPMAIIUU TIO MPEIJI0KEHHBIM
BOIIPOCAM;
- BBIIIOJIHEHUE IIPAKTUYECKUX 3aJaHUN;
- BBIpaOOTKY YMEHUI HAyYHOW OpraHU3alluy TpyAa.
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VYcnenrnas opraHuzaiusi BpeMEHH 0 YCBOSHUIO JaHHOW JUCHUIIIUHBI BO MHOTOM
3aBUCHUT OT Hajgu4Ms y OakajaBpa YMEHHUsS CaMOOPraHU30BaTh ceOsl U CBOE Bpems s
BBITIOJIHEHUST TIPEMJIOKEHHBIX JoMaltHuX 3anaHuil. OObEéM 3a7aHuUi  paccuuTaH
MakcUMaldbHO Ha 2-3 yaca B Heaemo. [Ipu 5TOM alroputM MOATOTOBKH OyaeT
CJIETYIOIIHM:

1 sram — MOUCK B JHTEpaType TEOpeTUYECKOW HHGOPMAIUU IO MPEIJI0KEHHBIM
IIPENOIABATENIEM BOIIPOCAM;

2 3Tamn — OCMBICIICHHE TOJIy4YeHHOM HH(POPMAIIUHA, OCBOCHHE TEPMUHOB U TIOHSATHUIA;

3 3Tam — coCTaBJICHUE IIJIaHA OTBETA HAa KaX bl BOIIPOC;

4 >Tan — MOKWCK MPUMEPOB MO TaHHOM TpoOIeMaTHKE.

PabGoTa ¢ 0a30BbIM KOHCIIEKTOM

[IporpamMmMol NTUCHMIUIMHBI MPETYCMOTPEHO YTEHUE JIEKIIUH B pa3iuvHbIX (popmMax
UX TPOBENEHHUA: TMPOOJIEMHbIE JIEKIUU C DBJEMEHTAMU HBPUCTUYECKON Oecelbl,
MH()OpPMALIMOHHBIE JIEKIUHU, JEKUUU C OINOPHBIM KOHCIEKTUPOBAHUEM, JIEKI[UU-
BU3YaJIU3ALIUY.

Ha nexumsx mnpenogaBaTeidb paccMaTpUBAeT BONPOCHI IPOrpamMMbl  Kypca,
COCTaBJICHHOW B COOTBETCTBUU C rOCYJapCTBEHHBIM 00pa30BaTe/IbHBIM CTaHAApTOM. M3-
32 HEIOCTAaTOYHOI'O KOJMYECTBA AyJAMTOPHBIX YacOB HEKOTOPHIE TEMBI HE YAAETCS
OCBETUTHh B IIOJIHOM 00bEeMe, IMOATOMY IMpernojaBaTelb, MO CBOEMY YCMOTPEHHUIO,
HEKOTOpBIE BOIPOCHI BHIHOCUT HA CAMOCTOSTEIBHYIO pabOTy CTyIEHTOB, PEKOMEHIYS
Ty WIN UHYIO JUTEPATYPY.

Kpome sToro, mmnst jydiiero ocBOCHHS MaTepHaia M CHUCTEMATH3allMd 3HAHUU TI0
JTUCITUTIIINHE, HE0OXO0UMO TTOCTOSTHHO pa30upaTh MaTepyaibl JISKIIUN 10 KOHCIIEKTaM U
y4eOHBIM TTOCOOUSIM.

Bo Bpems camocTosTensHOM TpOpabOTKHU JIEKIIMOHHOTO Marepuaia ocoboe
BHUMAaHUE CIEAYET yJEIsATh BO3HUKIINM BOIIPOCAM, HEMOHITHBIM TEPMUHAM, CIIOPHBIM
TOYKaM 3peHHus. Bce Takre MOMEHTBI CIEAYET BBIACIUTHh WM BBIIACATH OTAEIBHO IS
JalbHENIero 0oOCyKIeHUs Ha 3aHATHU. B ciiydae HEoOXOAMMOCTH oOpamarhes K
MIPENOJABATENI0 3a KOHCYJbTanued. lIonHbli cnuCOK auTepaTypsl IO JHUCLUILIMHE
MIpUBEJIEH B pabouell mporpaMmme JUCHUIIIINHBI.

JlaGopaTtopHas pab6oTa, NOArOTOBKA 0TYETA
JlabopaTopHasi paboTa — HEOOJBIIONW HAyYHBIH OTYET, 0000IIAIONUN TPOBEACHHYIO

oOyuarommmcs paboTy, KOTOPYH TMPEACTABISIIOT A 3allUThl  JUIS  3alllHUThI
MpEenoaBaTelio.
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K naGoparopubsiM paboTaM NperbsBiIseTcs psii TpeOOBaHUM, OCHOBHBIM U3 KOTOPBIX
SBJISICTCSI  TIOJIHO€, UCYEPIbIBAIOIIECEe OMHCAaHWE BCEeW MPOJCIAHHOW  paboTHhI,
MO3BOJISIFOIIEE CYAUTHh O TMOJYYEHHBIX PE3yJIbTaTaX, CTENEHU BBHIMOJHEHUS 3aJaHuN U
npodecCHoHATBHON MOATOTOBKE OaKaIaBpOB.

B otuer no naboparopHoit paboTe AOIKHBI OBITh BKIIFOYEHBI CJICIYIOIINE TyHKTHI:

— TUTYJIbHBIN JIUCT;

— 1IeJIb PabOTHI;

— KpaTKHUE TEOPETUUECKUE CBEACHNUS;

— ONHUCaHUE YKCIIEPUMEHTAIILHON YCTAHOBKU U METOJAMKHU HKCIIEPUMEHTA;
— DKCIIEPUMEHTAIIbHBIE PE3YJIbTaThI,

— aHaJlu3 Pe3yabTaTOB PabOTHI;

— BBIBOJIBI.

TUTyJbHBIA JUCT SIBISICTCS MEPBOM CTpaHUIICH JTHO00W HaydHOU pabOTHI U IS
KOHKPETHOT'O BUIa pa0OTHI 3aMOTHSAETCS 110 OMPEICTICHHBIM IMPaBUIIAM.

Jiis nabopatopHOit pabOTHI TUTYJIBHBIN JIUCT OPOPMIISIETCS CIAEAYIOUUM 00pa3oM.

B BepxHeMm moje NHMCTa yKa3blBalOT IMOJHOE€ HAaUMEHOBaHUE Y4e€OHOTO 3aBEACHUS U
Kadeapsl, Ha KOTOPOH BBINOJHAJIACH JaHHas padoTa.

B cpennem none ykasbiBaeTcsi BUJ pa0bOThI, B JaHHOM cily4ae jJaboparopHas paborta ¢
yKa3aHUEM Kypca, MO0 KOTOPOMY OHa BBINIOJHEHA, M HWXKE €€ Ha3BaHue. HaszBaHue
nabopatopHoi paboThl IPUBOIUTCS O€3 CIOBA TEMA U B KaBBIYKU HE 3aKIIOYACTCS.
Jlasiee Onvke K MPaBOMYy Kparo TUTYJIBHOTO JIUCTA YKa3bIBAIOT (DaMIIIUIO, WHUIIHAIIBI,
KypC W TPYIITY Y4Yailerocs, BHIOJHUBIIETO PaboTy, a Takke (GpamMuiInio, WHUIHAIIBI,
YYCHYIO CTETICHb U JIOJDKHOCTD MTPENOo/IaBaTelis, IPUHSBIIETO padoTy.

B HmKHEM T0JIe TMCTa YKa3bIBACTCS MECTO BBIMIOJIHEHUsI pabOThI M TOJ €€ HaIMCAHUS
(6e3 coBa rox).

Leab padoThl 10KHA OTPAXaTh TEMY JIAOOPATOPHOM pabOTHI, a TaK)KEe KOHKPETHBIE
3aJlauy, TOCTABJICHHBIC CTYACHTY Ha MEpUOoj BbIMoOJHEHUs padoThl. [lo 0O6bemy 1ennb
paboThl B 3aBUCUMOCTH OT CJIOXHOCTH U MHOT033Ja4HOCTH PaOOTHI COCTABIISIET OT
HECKOJIBKMX CTpOK A0 0,5 cTpaHuLIbI.

KpaTtkue Teopernueckue cBedeHMsi. B »ToM pasnene wusiaraercs KpaTrkoe
TEOPETHUECKOE OMUCAHUE M3Yy4yaeMOro B paboTe SIBJIICHUS WU Mpoliecca, TPUBOASITCS
TaK)ke HEOOXO0IMMbIE pacueTHbIE (POPMYJIBI.

Marepuan paszena He TOJDKEH KOIMMPOBATh COACPKAHUE METOAMYECKOTO TTOCOOUS WU

y4eOHHMKA TIO JAHHOW TEeMe, a OTPAaHUYMBACTCS HM3JI0)KCHHEM OCHOBHBIX TOHITHH U

3aKOHOB, PAacUETHBIX (OpMyJ, TaOJIHI, TpeOyrOIUXCsS ISl AaJbHEHUIIe o0paboTKu

MOJTYYCHHBIX YKCIIEPUMEHTAIILHBIX PE3yIbTaTOB.

O06beM auTepaTypHOro 0030pa HE JOJDKEH MPEBBIMIATh 1/3 yacTu BCero oTyera.
Onucanue IKCNEPUMEHTAIBHON YCTAHOBKHU U METOAUKH IKCIIEPUMEHTA.

B nmaHHOM pasznene NpUBOIUTCA CXeMa JKCIEPUMEHTAIbHOM YCTaHOBKH C
omucaHueM ee paboThl U MOAPOOHO M3JIaraeTcs METOAUKA MPOBEIEHUS SKCIEPUMEHTA,
MPOIIECC MOTYUYCHHS JAaHHBIX U CIIOCO0 MX 00pabOTKH.

28



HO-25: Pa6ouas nporpamma aucuuuinibl 51.0.06.03 «CucTeMbl HCKYCCTBEHHOTO MHTEIUICKTa»

Ecnu ucnonb3yroTcsi cTaHIapTHBIE MAKEeThl KOMIBIOTEPHBIX MPOTpaMM Jisi 00pabOTKU
AKCIIEPUMEHTAIIHBIX PE3yJbTaTOB, TO HEOOXOAuMO OOOCHOBAaThH BO3MOXKHOCTH U
1eJeCO00Pa3HOCTh UX MPUMEHEHUs, a TakKe MOAPOOHOCTH OOpaObOTKU AAHHBIX C UX
MTOMOIIBIO.

Jis  naGopaTopHbIX palOOT, CBSI3aHHBIX C KOMIBIOTEPHBIM  MOJEIMPOBAHHEM
(bu3nYecKuX SBIEHUW U TPOLIECCOB, HEOOXOAUMO B JTOM paslieie OINHUCATh
MaTeMaTUYECKYI0 MOJEIb W KOMIIBIOTEPHBIE MNPOTrPaMMBbl, MOJCIUPYIOIINE JTaHHBIC
SBJICHUSL.

JKCNepUMEHTAIbHbIE Pe3YJbTAThI.

B 3TOM paznene mpuBOIATCS HEMOCPEACTBEHHO PE3YJbTAThl, MOJYYEHHBIE B XOJE
MpOBEACHUSI  JAa0OpaTOPHBIX  PabOT: SKCHEPUMEHTAIBHO WM B  pe3yJbTaTe
KOMITBIOTEPHOTO  MOJIETUPOBAHUSl  OMNpENIETICHHbIE 3HAYEHUS BEIUYHUH, TrpaduKi,
Tabnuibl, guarpaMMbl. O0s3aTeIbHO HEOOXOAMMO OLEHUTD MOTPEIHOCTH U3MEPEHUH.

AHaJu3 pe3yJibTaToB padoThl.

Paznen otuera nOJKEH colepikaTh MOAPOOHBIN aHANU3 MOJYYEHHBIX PE3yJbTaToB,
MHTEPIPETALNIO STUX PE3YJIbTATOB HA OCHOBE (PU3NUYECKHUX 3aKOHOB.
Crnenyer cpaBHUTDH MOJIyYEHHBIE PE3YJIbTAThl C U3BECTHBIMU JIMTEPATYPHBIMU JAHHBIMU,
o0CyIUTh HUX COOTBETCTBUE CYIIECTBYIOIIUM TEOpETUYECKUM MojemsiM. Ecnu
0OHapy>XEHO HECOOTBETCTBHE MOJYYCHHBIX PE3YJIbTATOB U TEOPETUUYECKHX PACUECTOB
WM JINTEPATypHBIX JIaHHBIX, HEOOXOJAMMO OOCYIUTh BO3MOXKHBIE MPUYUHBI ITUX
HECOOTBETCTBUU.

BoiBoabl. B BbIBOJAX KpaTKo H3NIAraroTcs pe3yibTaTbl paOOThI: MOJTYYEHHBIE
AKCIIEPUMEHTAIbHO WJIM TEOPETHYECKH 3HaueHus (U3UYECKUX BEIMYMH, UX
3aBUCUMOCTH OT YCJOBUH OSKCHEPUMEHTAa WM BbIODAHHONW pacueTHON MOJeNH,
YKa3bIBa€TCs MX COOTBETCTBHE WM HECOOTBETCTBHE (PU3MYECKUM 3aKOHAM U
TEOPETUYECKUM MOJEIAM, BO3MOKHBIE IPUUYNHBI HECOOTBETCTBUS.

Otyer mo naboparopHoit pabore odopmisieTcsl Ha MUcYed Oymare CTaHIapTHOTO
dbopmara A4 Ha OJHOUN CTOPOHE JIMCTA, KOTOPHIE CHIMBAIOTCS B CKOPOCIHIMBATENE WU
NeperIeTaroTCs.

Jlonyckaetcst ohopMiieHHE OTUETa 110 J1a0OpaTOpHON paboTe TOIBKO B AJIEKTPOHHOM
Buze cpenctBamu Microsoft Office: TexcT BrIpaBHMBATH MO MIMPUHE, MEXKITYCTPOUHBIN
uHTepBan -nontopa, mpudt —Times New Roman (14 mr.), mapaMeTpbl TIoJIei — HUKHEE
u BepxHee — 20 mm, nieBoe — 30, a mpaBoe —10 MM, a otctym a63ama — 1,25 cm.

HO}IFOTOBKa K IPAKTHIE€CKOMY 3aHATHUIO

MeTOI[I/I‘IGCKI/IG PECKOMCHOAKWU 110 IMOATIOTOBKE K IIPAKTUYCCKHUM 3aHATHAM
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[ToaroToBKa K TPAKTUYECKOMY 3aHSITHIO BKJIIOYAET CIECAYIOMIUE SJIEMEHTHI
CaMOCTOSITEJIbHOM  JICATEILHOCTH: YETKOE TMPEACTABICHUE eI MW 3aJad  €ro
MPOBEJICHUS;  BBIJCIICHUE  HABBIKOB  YMCTBEHHOHW, AQHAIMTUYECKOM, HAy4YHOU
NEeATeIbHOCTH, KOTOPBIE CTAHYT PE3YIbTaTOM MPEACTOAIICH paOOTHI.

BripaboTka HaBBIKOB OCYIIECTBIISIETCS] C TTOMOILBIO MOTYYEHUsI HOBOM MH(pOpMALINU
00 M3yyaeMbIX Mpoleccax U ¢ MOMOIIBIO 3HAHUA O TOM, B KaKOW CTENEHU B JAaHHOE
BpEMs CTYACHT BJIAJICET METOJAMH HMCCIEA0BATEIbCKON AEATEIbHOCTH, KOTOPBIMH OH
CTaHET I0Jb30BaThCA HA MPAKTHYECKOM 3aHATHH.

CrnenoBaTellbHO, pab0Ta Ha MPAKTHYCCKOM 3aHATHM HaIpaBjieHa HE TOJbKO Ha
MO3HAHUE CTYJCHTOM KOHKPETHBIX SIBJICHUI BHENIHETO MHUpa, HO M Ha W3MCHCHHUC
camoro ce0s.

Bropoii pe3ynbrar O4YeHb Ba)KEH, IMOCKOJIBKY OH oOecredmBacT (HOpMHPOBAHHE
TaKUX OOMICKYJbTYPHBIX KOMIIETCHIIMH, KaK CIIOCOOHOCTh K CaMOOpPTaHHW3aIlluu |
caM000pa30BaHMIO, CIIOCOOHOCTh HCMOJB30BaTh METONBI cOopa, O0O0paboTKU W
WHTEpIIPETAllMK  KOMIUICKCHOM HMH(OpMaIuu IS pelICHHWs OpraHUu3aluOHHO-
yIPaBICHYCCKUX 33J1ad, B TOM YHCJIE HaXOASIIMXCS 3a MpeaeiiaMu HEeMOoCPEACTBCHHON
cdepbl 1eATeIbHOCTH CTYACHTA. TPOIECCOB U SBJICHHMA, BBIJICISIOT OCHOBHBIC CTIOCOOBI
JI0Ka3aTeJIbCTBA aBTOPAMHU HAYYHBIX Pa0OT IIEHHOCTH TOTO, YeM OHH 3aHUMAarOTCSI.

B xome camMoro mnpakTUYECKOTO 3aHATUS CTYAEHTHl CHayaua IpeCTaBISIOT
HalJICHHbIE UMU BapuaHThl (POPMYJIUPOBKU aKTYaTbHOCTH HCCIEIOBaHUS, 00CYKIAIOT
UX 1 000CHOBBIBAIOT CBO€ MHEHHUE O HAMITYYIlIEeM BapuaHTe.

OO06béM 3a1aHuil pacCYMTaH MaKCUMAaJIbHO Ha 1-2 yaca B HEJEINo.
IMoaroroBka Kk 3a4ery

3aueT ABiAETCS TPATUIIMOHHON (POPMOI MPOBEPKH 3HAHMM, YMEHUI, KOMIIETSHIINH,
c(hOpPMHUPOBAHHBIX Y CTYJECHTOB B IPOIIECCE OCBOCHHUS BCETO COJIEP)KAHUS U3ydaeMOu
IucuUIIMHbl.  OOBIYHBIA  3a4€T OTJIMYAETCS OT B3K3aMEHa TOJIBKO TEM, UTO
npernojaBaTesb He AU depeHInpyeT 6abl, KOTOPhIE OH BHICTABIISIET 110 €r0 UTOTaM.

CamocrosTenbHas MOATOTOBKA K 3a4€Ty JOJDKHA OCYLIECTBIATHCA B TEUEHHE BCETO
CEMECTpa, a HE 3a HECKOJIBKO JTHEW JI0 €r0 IPOBEICHMUS.

[ToaroroBka BKJIOYaeT cienyromue aeictBus. lIpexae Bcero HyKHO NEPEUYUTATh
BCE JIEKI[MM, a TaKKe MaTepuaibl, KOTOpPble TOTOBWJIHCh K CEMUHApCKUM U
MPAaKTUYECKUM 3aHATHSIM B TEYEHUE CEMecTpa. 3areéM HaJ0 COOTHECTH 3Ty
nHbOpMalIMIO C BONpPOCaMHU, KOTOphIE JaHbl K 3adery. Eciam wuHpopmanuun
HEJIOCTAaTOYHO, OTBEThl HAXOAAT B MPEIJOKEHHOW MpEenojaBaTesieM JUTepaType.
PexomeHnnyercs penars Kparkue 3amdcu. Peub uaer He O Iapraike, a o
(hopMUpPOBaHUHU B CO3HAHUHW YETKOM JIOTMUECKON CXeMbl OTBETa Ha Bompoc. HakaHnyHe
3ayera HEeOoOXOAUMO TOBTOPUTH OTBETHI, HE 3aryiAabiBasg B 3anucu. Bpems Ha
IIOATrOTOBKY K 3a4€Ty I10 HOPMaTUBaM YHUBEPCUTETA COCTABIIIET HE MEHEE 4 4acoB.
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11. IlepevyeHb MH(POPMALUOHHBIX TEXHOJIOIHH, HCI0JIb3yeMbIX NPH
OCYyIIeCTBJICHMHM 00Pa30BaTEeJIbLHOI0 NMPOIecca MO0 JUCUUIINHE (MOXYJII0)
(BKJIIOYAS MepevYeHb NPOrPAMMHOIO odecnevyeHuss 1 HH(POPMALHOHHBIX

CMIPABOYHBIX CHCTeM (IIPH HEOOXOAMMOCTH)

NudopmanmonHbie TEXHOJIOTHH MPUMEHSIOTCS B CISAYIONUX HAITPABICHUSIX:
oopMIICHHE TUCHBMEHHBIX pPa0OT BBIMOJIHACTCS C MCIOJIL30BAHUEM TEKCTOBOTO
penakTopa;

JIEMOHCTpAIHsl KOMITBIOTEPHBIX MAaTepUajOB C MCIOJIb30BAHUEM MYJIbTHMEIUHHBIX
TEXHOJIOTHH;

WCIIOJIb30BaHNE MH(POPMAIMOHHO-CIIPABOYHOTO 00ECIICUeHUs, TAKOTO0 KaK: MPaBOBBIC
cupaBouyHble cucteMbl (KoHcympTanT+ ™ aAp.), OHJAWH ClOBapH, CIPABOYHHKHU
(I'pamorta.py, UaTYHUT.pYy, Bukuneaus u ap.), Hay4HbIC TyOIHMKAIIUH.

WCIIOJIb30BaHUE CIICIIMATU3UPOBAHHBIX CITPABOYHBIX CHCTEM (DJICKTPOHHBIX YYCOHUKOB,
CIPaBOYHUKOB, KOJUIGKIMH wWLIocTpauuii u  (orousolOpakeHud, (HOTOOAHKOB,
po(ecCHOHAIBHBIX COITMAIBHBIX CETCH H . ).

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

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

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

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

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

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

be Reader Cebuika: https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader.htmlmomno

Gimp (rpaduueckuii pegakrop) Cebiika: https://www.gimp.org/

ImageMagick (rpaduueckumii penakTop) Ccpuika:
https://imagemagick.org/script/index.php

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

Adobe Reader Ccpinka: https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader.html
Onepannonnas cucrema Windows 8.1 Jlunensuonnas Bepcus mo gorosopy Ned71\1 ot
11.12.2014 1.

DneKkTpoHHO-0nbnnoTeyHas cucreMa bubinokoMiiekrarop

HanuonanbHa anekTpoHHast OubauoTexa - gpeaepaibHOe TOCYAapCTBEHHOE OIOIKETHOE
yupexaenue «Poccuiickas rocygapcrsenHast oubnuoreka» (OI'BY «PI'by)

Penaxuus basel nanueix «I[1OJITTPE/] CipaBouHukm»

DOnexkTpoHHO-O0ubanoTeuHas cuctema «JIAHb»

12. Onucanne MaTepuaJIbHO-TEXHUYECKOI 0a3bl, HEOOXOAUMOM 1JIA
OCyIleCTBJIEHHSI 00Pa30BaATEJbHOI0 NMPOLECCA MO TUCIHUIIHHE (MOLYJII0)
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-KOMIIBIOTEPHBIH KJacC W JocTynl K cetu VHTepHeT (BO BpeMs CaMOCTOSITEIbHOM
MOATOTOBKH) (AOKEH OBITh MPUIIOKEH TpadUK 3aHITOCTH KOMITBIOTEPHOTO KJIacca);
-IIPOEKTOP, COBMEUIEHHBI C HOYTOYKOM [Isi TPOBEACHUS JIEKIMOHHBIX 3aHATHI
MPENoiaBaTesieM U MPE3EHTALMH CTYJEHTaMU PE3YJIbTaTOB Pa0OThI

-pa3IaTOYHBIN MaTepuan AJis NPOBEJACHUS IPYIIOBOIM pabOTHI;

13. Oco0eHHOCTH OpraHUu3aluu 00yYeHHs M0 JUCIHUIIJIMHE 00yYaIOMIUXCs U3 YucIa
WHBAJIHMIOB U JIMI C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU 310poBbsi (OB3)

[Tpu HeoOxoaumMocTH B 00pa30BaTENbHOM MPOIECCE MPUMEHSIOTCS CIEIyIOIIe
METOJIbl M TEXHOJOTHH, OOJieryaroiue BOCHpHUATHE HHGOpMALUU OO0ydYaroIUMUCS
MHBaJIMIaMu u nunamu ¢ OB3:

- CO3/1aHH€ TEKCTOBOM BEpCHH JIF0OOI0 HETEKCTOBOTO KOHTEHTA JIJIsi €r0 BO3MOKHOIO
npeoOpa3oBaHusl B abTEPHATUBHBIE (POPMBI, yIOOHBIE JJIsl PA3IUYHBIX TOJIB30BATENCH;

- CO3JJaHUE KOHTEHTA, KOTOPBI MOKHO MPEJCTABUTH B PA3JIUYHbBIX BUax 0€3 OTEph
JaHHBIX WM CTPYKTYpPBI, MPEAYCMOTPETh BO3MOXHOCTbh MAacIUTAaOMpPOBaHUS TEKCTa U
n300paxkeHnil 0e3 MmoTepu KayecTna;

- CO3/JaHUE BO3MOKHOCTH JUIsl 00YYaroIMXcs BOCOPUHUMATD OJIHY M Ty e UH(Op-
MAaIMIO0 U3 Pa3HbIX MCTOYHUKOB — HANpPUMEp, TaK, 4TOOBI JIUIA C HAPYIICHUEM CIIyXa
MOoJTy4aan UHPOPMAIMIO BU3YaIbHO, C HAPYIIEHUEM 3PEHHS — ayIMalbHO;

- IPUMEHEHHE NMPOTPAMMHBIX CPEACTB, 00ECIEUMBAIOIIUX BO3MOXXHOCTH OCBOEHUS
HABBIKOB U YMEHHM, (OPMUPYEMBIX TUCIUIUIMHOMN, 32 CUET albTEPHATHUBHBIX CIIOCOOOB,
B TOM YHCJI€ BUPTYaJIbHBIX JIAOOPATOPUN M CUMYJISIIITUOHHBIX TEXHOJIOTHUH;

- IPUMEHEHUE TUCTAHIIMOHHBIX O0pa30BaTENIbHBIX TEXHOJIOTMH U1 Neperadyu
YeCKUX 3aHSATUM, BBICTYIUIEHUS C JOKJaJaMHd M 3allUTON BBIMOJHEHHBIX padoT,
MPOBEJIEHUE TPEHUHTOB, OPraHU3aIMU KOJIJIEKTUBHOM paboThI;

- IPUMEHEHUE TUCTAHIMOHHBIX OOpa30BaTENbHBIX TEXHOJOTUMU AJI1 OpraHU3aluu
TEKYIIETO U MPOMEKYTOYHOT'O KOHTPOJIS;

- YBEJIMUYEHUE NPOAOHKUTEIBHOCTH C1auu 00y4YaroMMCs MHBAJIUIOM WM JIULOM C
OB3 @¢opM mnpoMeKyTOYHOH arTecTalid IO OTHOIICHUI0 K YCTaHOBJICHHOMU
MPOJOJKUTENFHOCTH UX CAAUU: 3a4eT U 9K3aMeH, MPOBOJUMBIN B MTUCBMEHHOU (hopme,
— He 6onee yem Ha 90 MUH., MPOBOIUMEIN B yCTHON (hopme — He Gonee yem Ha 20 MuH.,
— MPOAOKUTEIBHOCTH BBICTYIUICHUS 00y4YaOIIerocs MpH 3alluTe KypcoBOl paboThl —
He OoJiee yem Ha 15 MuH.

14. Buasbl 3aHATHI, IPOBOAUMBIX B ()OpMe MPAKTHYECKOH MOATOTOBKH

(He PeyCMOTPEHO NP U3Yy4YCHHU AUCLUIIIHHBI)
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