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1.Padouyas mporpamma gucuunauHbl 51.0.06.03 «CucreMbl HCKYCCTBEHHOTO
HHTe/UIEKTa» I  OakajaBpuara HanpasJjeHuss moaroroBku 44.03.01
IMenarornyeckoe o0pazoBaHue, Npoduiib NOAroToBKN «MaTeMaTuKa».

2.Ilepedyenb IUIAHMPYEMBIX Ppe3yJbTATOB O00y4YeHHMsl 10 [MCHUILIUHE,
COOTHECEHHBIX ¢ IUIAHMPYEMBbIMH Ppe3yJbTaTaAMH OCBOeHHMsI 00pa3oBaTebLHOI
NporpamMmbl

2.1. Hesp v 32024 U3YYeHHUs AUCHUIIMHBI (MOAYJIs1)
Henv oucyunaunvt (moodyna):
— NpUOOpEeTeHHe CTYyACHTaMU OCHOBHBIX 3HAaHUW M HABBIKOB B OOJACTH CHCTEM
HMCKYCCTBEHHOT'O MHTEJIJIEKTA U UX UCTHOJIb30BAHUH;
— MPUOOpPETEeHHE CTyIEHTaMH 0a30BbIX 3HAHUI 00 OCHOBaX MOCTPOCHUS MEXaHU3MOB
BBIBO/Ia, UCTIOJIb3YEMBIX JIJISl MHTEIJIEKTYallu3alliy MPOrpaMMUPOBAHUS
— chopMuUpOBaTh Y CTYJIEHTA aHATUTUYECKUE CIIOCOOHOCTU, KOTOPHIE ObI MO3BOJISLIIN
eMy JieJIaTh 0OOCHOBAHHBIN BBIOOP U3YUEHHBIX METOJ/IOB, CPEJICTB U SI3BIKOB MPHU
pelIeHNH 3a71a4 U3 TPoOJIEMHOM 00JaCTH, B KOTOPOH OHM CHIEIIUATU3UPYIOTCS.
— O3HAKOMUTH CTYJICHTOB C OCHOBHBIMU METOJIaMH MTOUCKA PEIICHUHN, TPUMEHIEMBIX B
CHUCTEMaX UCKYCCTBEHHOTO MHTEJUIEKTA
— JIaTh CTYJ€HTaM CUCTEMaTU3UPOBAHHBIC 3HAHUSI 00 OCHOBHBIX MOJIEIIAX, METO/IaX,
CpElCTBaxX U SA3bIKAX, UCIIOJIb3YEMBIX MPHU Pa3pabOTKe CUCTEM UCKYCCTBEHHOTO
HHTEIJIEKTa

Yuyeonwie 3a0auu oucuyunaunovt (moodyna):
— OByajieHUe HaBBIKAMU M 3HAHUSIMU B 00JIACTU UCKYCCTBEHHOTO MHTEIJIEKTA;
— OcBO€HUE OCHOBHBIX METOJIOB TEOPUU MHTEILIEKTYAJIbHBIX CUCTEM

2.2. [lnanupyemble pe3yabTAThl OCBOCHHUS IMCHUIIIMHBI

[Ipouecc wm3ydenus aucuuiimabl  b1.0.06.03 «CucrteMbl HCKYCCTBEHHOTO
MHTEIIJIEKTay HampasjeH Ha (OpMHUpPOBAHUE CIAEAYIONTUX KOMIETEHIIUM:
YK-1 - CriocobeH ocyiecTBIsATh MOUCK, KPUTHUECKUN aHAIU3 U CUHTE3 WH(pOpMaIuu,
MPUMEHSTh CUCTEMHBIN TTOAXOT JJIsl PEIICHUs MOCTABICHHBIX 3a71a4
OIIK-9 - CrnocobeH MOHUMATh MPUHIIUIBI PA0OTHl COBPEMEHHBIX MH(POPMAIIMOHHBIX
TEXHOJOTUM M UCHOJB30BaTh UX [JIs pelieHus 3aaad  npodhecCHOHATBHON
NEATEeIIbHOCTH

B pesynbrare uzydeHus TUCHUIUIMHBI CTYJICHT JIOJKEH:

3HaTh:

— METOAbl KPUTHYECKOTO aHajiM3a M OLICHKH MPOOJEMHBIX CUTyalldid Ha OCHOBE
CHUCTEMHOTO TI0JIX0/Ia; OCHOBHBIC MPUHIUIBI KPUTUUECKOTO aHAIM3a; CHOCOOBI
MOMCKa BApUAHTOB PEIICHUS MTOCTABICHHON TPOOJIEMHOM CUTYyaIluu

— OCOOCHHOCTH TIEIarOTMYeCKON JESITENBbHOCTH;, TpeOOBaHUS K CyOBEKTaMm
NeJaroru4eckoi AesiTeNbHOCTH; pe3yibTaThl HAy4YHBIX HMCCIEIOBAHUM B cdepe
MeIarOrM4eCcKon eATeIbHOCTH

YMmerh:
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— AHAJIM3UPOBATH HpO6JI€MHYIO CUTyalunro KaK CUCTEMY, BBIABIIASA €C
COCTABJIAIOIHNEC U CBA3U MCIKAY HUMU, OCYHICCTBIIACT IIOMCK BAPHUAHTOB PCIICHUS
IIOCTaBJICHHOM HpO6HeMHOﬁ cutyaluu, OIpEACIACT CTPATCIrHIO JOCTHUIKCHUS
MMOCTaBJICHHOU OCJIM KaK IOCJICAOBATCIIBHOCTH IHOAroB, MNPCABUIAWUT PE3YyJIbTAT
KaXX10I0 U3 HUX WU OOCHUBACT UX BJIMAHUC HAa BHCIHIHECC OKPYXKCHHC HnaHpreMoﬁ
ACATCIIBHOCTU U HaA B3BAUMOOTHOIICHUA YYaCTHHUKOB ITOM ACATCIBbHOCTH

— UCIOJIb30BaTh COBPEMEHHBIC CIEIUAIIBHBIE HAay4YHbIE 3HAHUS U PE3YJIbTaThI
UCCJIEIOBAaHUI JUIsi BbIOOpAa METOJOB B INEJaroru4eckodl  JesTeIbHOCTH.
Hcnonb30BaTh 3HaHWE OCHOBHBIX METOJIOB
MCKYCCTBEHHOI'0 MHTEJUJIEKTA B MOCEAYIOEeH MpopecCuoHaIbHON
NEATEIbHOCT B KauyeCTBE MpENojiaBaTelei. BBIIBUThH E€CTECTBEHHOHAYYHYIO
CYIIIHOCTh TIpo0IieMm,

BO3HUKAIOMINX B XOJI€ MPOPECCHOHATBFHOM NEATENHHOCTH B 001aCcTH
MOJICTIUPOBAHUS ¥ aHAJIU3a CIIOKHBIX €CTECTBEHHBIX U UICKYCCTBEHHBIX
CUCTEM

Baaners:

— HaBbIKAMH aHaJIM3a MPOOJIEMHBIX CUTYyallMil HA OCHOBE CHCTEMHOrO MOJAXO0Ja W
OIIPEACIICHUS CTPATETUU JEUCTBUN U1 JOCTUKEHHUS IIOCTABICHHOU LIEJIN

— MeToJaMH, (OpMaMH U CPEICTBAMHM IEJAarorMYECKOM JIESITEeIbHOCTH, B
3aBUCHUMOCTHM OT KOHTEKCTa Mpo(ecCHOHANbHOM JESATENIBHOCTH C Y4E€TOM
PE3yIbTaTOB Hay4YHBIX MCCIICTOBAHUM. HaBpixamu JEKOMITO3UIIUH,
(dbopManu3anuu IpoLUEeccCOB U 0OBEKTOB IS UCIIOJIb30BAHUS UHTEIIEKTYaIbHbIX
IIPOTPAMMHBIX PEIICHUI

3. Mecro aucuuminabl B crpykrype OIOIL.
JMucunmnHa Bb1.0.06.03 «CuctemMbl UCKYCCTBEHHOTO HMHTEJUIEKTa» OTHOCUTCS K
JTUCHUIUIMHAM 00s13aTeJIbHOM YacTU U BXOJUT B MOJYJIb Y4€OHO-UCCIIEA0BATEIBCKUIN U
MIPOEKTHOM ESITEIIbHOCTH yu4eOHOTO TIaHa.

4. O0beM QM CHUILIUHBI (MOLYJIA)
(B 3a4eTHBIX E€IMHMIIAX C YKa3aHUEM KOJIMYECTBA  AKAJIEeMHYECKUX  WJIU
aCTPOHOMHMYECKHUX 4YacOB, BBIJIECJICHHBIX Ha KOHTAKTHYIO DPa0OTy OO0y4aroummxcs c
npenoaasateneM (IO BHAAM Yy4YeOHBIX 3aHATHH) U HA CAMOCTOATENBHYIO paloTy
00yJaroIXcsi)

KoHnTakTHBIE Yach
Obmiee KOJI-BO KonTtpons
Cemectp KOJI-BO 3auy. 1a6. ™| cem. CP (Bpems Ha
4acoB €JIMHMIL Beero | srex sam. |72 sam. u3 KOHTpOJIb)
5 72 2 34 16 | 18 38 3a
Htoro mo OPO 72 2 34 16 | 18 38
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5. Copep:xxaHue IMCHUIVIMHBI (MOAYJsA) (CTPYKTYPUPOBAHHOE IO TeMaM
(pa3aeaM) ¢ ykazaHMeM OTBeJ€HHOI0 HA HUX KOJHYECTBA aKAJAeMHYECKHUX WJIH

ACTPOHOMHMYECKHUX YACOB M BUIOB YUEOHBIX 3aHATHH)

KomnuectBo yacos

HanmeHnosanue tem ouHast hopma 3a04Hast opma Popma
(pasnenos, monynei) | £ B TOM UHCIIe & B TOM 4HCIIE TERYIEro
g g KOHTPOJIS
Bl n |na6 op |cem| U3 | CP B 1 |na6 mp |cem| U3 | CP
1 234|567 |8|9]|10]|11|12|13]|14]15 16
Pa3znen 1. «BBeneHune B MCKYCCTBEHHBII HHTEJIEKT U OCHOBHbIE METOAbI
MAIIUHHOI0 00y4eHHs JJI PA00ThI ¢ TAOJUYHBLIMYU JAHHBIM U
OCHOBHBIC 33J1a41
CHCTEM
HCKYCCTBEHHOTO
HWHTEIICKTA.
Knaccuduxkarus,
KIIacTepu3aIus,
perpeccus. Tumsl
MAIIIHHHOT'O
o0y4JeHus: C
YYHUTEIICM, oe3 nabopaTopHas

YUUTENSA, C YaCTUIHBIM
MIPHUBIICYCHUEM
yauTens, o0ydeHue ¢
MOJIKPETUICHUEM.
Knaccudukarus va
npuMepe anroputMa k-
OJIKANUIUX cocenei

(KNN).

pabora, 3amura
oTyeTa
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Metpuku oLeHKH
KJIaccu(UKaIHH:
MOJHOTA, TOYHOCTH,
F1, ROC, AUC.
Banunanuonnas u
TeCcTOBast BEIOOPKA.
Kpocc-Banunanus.
Pabora ¢
KaTeroprualbHBIMH
NpU3HAKAMHU.
Perpeccus. Metpuxu
OLICHKHU perpeccuu:
MSE, MAE, R2 -
ko3 punmeHt
JeTepMUHAIIHY.
JIuneiinas perpeccus,
NOJMHOMHUATbHAS
perpeccusi.
IlepeoOyuenue u
peryasipusanus,
rpeOHeBas perpeccus,
LASSO, Elastic Net.

nabopartopHast
pabora, 3amura
oTyera

JIuneiinple MoaeIn
JUTSL KI1acCU(pHUKAIIHY.
Ilepuentposn,
JIOTUCTHYECKAs
perpeccus,
MIOJTHOCBSI3HBIE
HEUPOHHBIE CETH,
CTOXaCTUYECKHUU
TPalUEHTHBII
CIyCK 1 oOpaTHOe
pacnpocTpaHeHHe
rpagueHTa.
Perynspuzanus
JIMHEWHBIX
MozeIen
KJTaccu(puKaIuum.
Knacrepu3zanus. k-
means, k-means++,
DBSCAN,
arjioMepaTHUBHAs
KJIaCTepU3aLysl.
MeTpuku OlleHKH
KJTaCTepHU3aLlNH.
AJITOpUTMBI,
OCHOBAaHHBIE Ha
MPUMEHEHUU
penarnmx 1epeBbEB.
Kpurepun

nabopartopHast
pabora, 3amura
oryera
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MeTto1 OTIOpHBIX
BeKTOpOB. [Ipsmas u
oOpatHas 3a1a4a.
OnpeneneHue
OTIOPHBIX BEKTOPOB.
SInepHblii TPIOK.
Hawusnbiii
OaiiecoBCKUi
KJaccu(uKaTop.
MeTtonbl OLIEHKU
pacipeeacHuA nabopartopHast
npusHakoB. EM- 141 2] 2 10 pabora, 3auuTa
QIITOPUTM Ha IIPHUMeEpe oraera
CMECH rayccuaH.
Metonsl
0e3rpaMeHTHOM
ONTHMU3ALINU:
CITy4alHBbIi MOMCK, hill
climb,

OT)KHUT, TCHETUYCCKUI
aIrOPUTM.

Paszpen 2. Cucremsl ri1y0okoro o0yueHust

Heiiponnsie cetu.
OyHKIHUA OMUOKU
HEUPOHHBIX CETEH U
oOydeHue ¢

MOMOIIBI0 0OPaTHOTO
pacIipocTpaHeHus
rpaauenTa. llonstue
03TYa ¥ SIOXM.
Pabora c
N300paKEHHUAMH C
MOMOIIbI0 HEHPOHHBIX
ceteil. CBepTOUHBIE
HEHPOHHBIE CETH.
macpooting. || %] 6 | 6 18 e
[lonmynsipusie
APXUTEKTYPHI
CBEPTOYHBIX
HEUPOHHBIX CETEM:
AlexNet, VGG,
Inception
(GoogLeNet), ResNet.
Tpancdeproe
oOydeHue.

O0paboTKa TEKCTOB.
PaGora ¢
€CTECTBEHHBIM
SI3BIKOM C TIOMOIIBIO

o o

Pasnea 3. O0y4yenne ¢ nogkpenieHueM

7
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Ilonsatus arenra,
Cpelbl, COCTOSIHUS,
JIeUCTBUI U HATPAJIbI.
OyHKIUA

LEHHOCTH COCTOSHHUS
(Value function) u
(yHKUUS KauecTBa
neiicteus (Q funtion).
OnTuMH3aIys
CTpaTeTHH C IOMOIIBIO
MaKCHUMHU3aLUH
hyHKIMI

LEHHOCTU M Ka4ecTBa.
Q-o0yucHue.
I'my6okoe obyueHue ¢
noakpemieHreM. Deep
Q-Networks, Actor-
critic.

Jns ypoBHs
JKCIEPTHBIN:
REINFORCE, A2C,
PPO, DDPG

16

10

nabopartopHast
pabora, 3amura
oTyera

Bcero gacos 3a
5 cemectp

72

16

18

38

dopMa IPOMEK.
KOHTPOJIA

3auer

Bcero uacos
JTUCIHUILINHE

72

16

18

38

YJaCoB Ha KOHTPOJIb

5.1. TemaTnueckui 1JIaH JeKINKH

OcHoenvie eonpocasl.

OcHOBHBIE 33J1a4M CUCTEM UCKYCCTBEHHOIO
unrtemekra. Knaccudukarus

= Popma mpoBet Ko gecTBo
=
5) JICHUS
= Tewma 3aHSTHS ¥ BOIPOCHI JICKITUU (axcre JacoB
ol ]
Z

HUHTCPaAK.

PI) "O®0 | 300

1. |Tema nexuuu: HNuTepakr. 2
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OCHOBHBIE 33]Ja4H CUCTEM UCKYCCTBEHHOTO
uHTeuiekTa. Knaccudukarus,

KJIacTepu3aius, perpeccusi. TUIbl MaTMHHOTO
oOy4eHwus: ¢ yuutenem, 0e3

YUUTEINS, C YACTUIHBIM MTPUBJICUCHUEM YUUTEIIS,
oOyueHue ¢

TIOJIKPETIIICHUEM.

Knaccudukanmst Ha mpumepe anropurma k-
ommkaitmux coceneit (KNN).

Tema neknuu:

Mertpuku onieHku. Perpeccus.
OcHognble 80npocyl:
MeTpuku OLCHKH
KJIacCU(UKALIMK: TIOJTHOTA, TOYHOCTh, F1, ROC,
AUC. BanmnpanuoHnHas u
TectoBas BeIOOpKa. Kpocc-Banmunanus. Pabora ¢
KaTeropuaibHbIMU
MPU3HAKAMU.
Perpeccus. Metpuku ouenku perpeccun: MSE,
MAE, R2 — ko3¢ duniuent
nerepMuHanuu. JInnelHas perpeccus,
MOJIMHOMUAJIBHASL PETPECCHSL.
[lepeoOyueHnue u perynsapusaius, rpedHeBast
perpeccus, LASSO, Elastic Net.

HNuTepaxr.

Tema nexuuu:
JIuHeiHbIe MOIENH JIJIs KJTacCU(DUKAITNY.
IlepuenTtpon
OcHogHble 80npochl:

NHuTtepaxr.
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JIuHeltHbIe MO AJIs1 KJIaCCU(PUKALIUH.
IlepuenTpoH, noructuyeckas

perpeccus, MOJHOCBI3HbIE HEUPOHHBIE CETH,
CTOXACTUYECKUM I'PATUEHTHBIN

CIIyCK ¥ 00paTHOE paclpOCTPAHEHUE TPATUECHTA.
Perynsapuzanus TMHENHBIX

Mojieiel KilacCU(PUKAIIKH.

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

KJacrepusanus. MEeTpuku oLieHKU
KJIACTEpU3ALIUH.

AJNTOpUTMBI, OCHOBaHHbBIE HA TPUMEHEHUN
pemaromux nepesbeB. Kpurepuun

pazzieneHus y3ia: THGOPMAMOHHBIN BBIMTPBILLI,
Kputepui JKUHU.

AHcaMO0u pelaroiux IepeBbEB: CIyUaHbIi Jiec,
IpaJueHTHBINA OYCTHHT.

Tema nexuuu: HNuTepakr.
Metoa onopHBIX BEKTOPOB. MeToAbI
0e3rpaueHTHON ONTUMU3AINU

OcHosHbie 80npoChl:

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

OTIOPHBIX BEKTOPOB. S|IEPHBIN TPIOK.

HauBHnblii 6atiecoBckuii kinaccuduxkaTop. MeToabt
OLIEHKH pacIpeaceHus

npu3HakoB. EM-anroput™m Ha npumMepe cMmecu
rayCCHaH.

Mertobl 6e3rpagueHTHON ONTHUMH3AINH:
ciiy4yaiHbli mouck, hill climb,

OT>KUT, TEHETUYECKUN aJITOPUTM.

Tema nekuuu: HNuTepaxr.
Hetiponnsie cetn

OcHnogHble eonpocsl.

10
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Heiiponnsie cetn. DyHKIIMU OIMTMOKH HEHPOHHBIX
ceTelt u o0ydeHune ¢

MOMOILbIO 0OPaTHOTO PACTIPOCTPAHEHUS
rpanuenta. [lonsitue 63T9a U AMOXMU.

Pabora ¢ n300pakeHUsSIMH C TOMOIIBIO
HEHUPOHHBIX ceTell. CBepTOYHbIE

HelpoHHble ceTu. Onepaluu CBepToK, max-
pooling. [Tomymnsipabie

aApXUTEKTYPhl CBEPTOYHBIX HEUPOHHBIX CETEH:
AlexNet, VGG, Inception

(GoogLeNet), ResNet. Tpancheproe oOyuenue.
O06paboTka TekcToB. PaboTa ¢ ecTeCTBEeHHBIM
S3BIKOM C TIOMOUIBIO

HEUPOHHBIX ceTel. BEKTOpHBIE TpeacTaBICHUS
s Tekcta: word2vec, skip gram, CBOW,
fasttext. PekyppenTtHbie Heliponnbie cetr, LSTM,
GRU.

Tpancpopmepsr, BERT, GPT

Tema nekuuu:
[TonsATusa arenra, cpeibl, COCTOSHUS, JEUCTBUHN U
Harpaabl. OyHKIUA
Value function u ¢pynknus Q funtion. Q-
oOyueHue.

OcHogHble 80npocyl:

[TonsAaTusa arenra, cpeibl, COCTOSHUS, JEUCTBUHN U
Harpabl. OyHKIHS

nieHHoctu coctosaus (Value function) u dyHkus
kadecTBa gerictBus (Q funtion). OnTumuzanus
CTpATETHH C TOMOIIbIO0 MAaKCUMH3aUU (PYHKITHI
IIEHHOCTH U KauecTBa. Q-o0ydeHue.

['myGokoe oOyuenue ¢ noakpemieHuem. Deep Q-
Networks, Actor-critic.

Jlns ypoBas skcnieptHbiii: REINFORCE, A2C,
PPO, DDPG

NHuTtepaxr.

HToro

16

11
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5. 2. TeMbl NpaKTHYECKUX 3aAHATHI

(HE MPeyCMOTPEHO y4eOHBIM IIITAHOM)

5. 3. TeMbl ceMHUHAPCKHUX 3aHATHI

(He TIpeTyCMOTPEHBI Y4eOHBIM TIAHOM)

5. 4. Ilepeyensb J1adopaTOPHBIX PadoT

=

E Popma poBet Ko iyectBo
) JCHUA

=

5 Tema naGopaTopHO pabOTHI (axTuE., 4acoB

Z MHTEPAK. ) 0DO 300

1. |Metoast paboTsl ¢ Tabnunamu B Python. AKT. 2

Arperaum{ N BU3yaJIN3alusd
JaHHBIX. HpOBGI[eHI/Ie IICPBUIHOIO aHAJIN3a
JaHHBIX

2. |HMcnonb3oBaHue U CpaBHEHUE AITOPUTMOB AKT. 2
kinaccupuranun: kNN,

periaronue aepeBbes U uX ancamOIu,
JIOTUCTHYECKas perpeccus

3. |Hcmonb30BaHue 1 OLIEHKA aITOPUTMOB PETPECCUHU. AKT. 2
[TonGop onTHUMaNbHBIX
napamMeTpoB perpeccuun

4, |OnTuMu3aMoHHbIE 3a/1a49 U KX PEIICHHUS. AKT. 2
[Ton6op runepmnapameTpoB
aJTOPUTMA C MIOMOIIBIO METOI0B ONITHUMH3AINHU

5. |Knaccudukarus nzoodpaxkenuii u Tpancheprnoe AKT. 3
oOyueHue

6. |Pabora c TekcTamMu U UX BEKTOPHBIMU AKT. 3
MPEACTABICHUSIMHU TEKCTOB

7. |Ilpumenenune Q-Networks st pemeHust mpoCcThIX AKT. 4
OKPYKEHUMN
Hroro 18

5. 5. TeMbl MHANBUAYAJbHbIX 3AHATHI
(He MpelyCMOTPEHO y4eOHBIM IIJIaHOM)
6. IlepeueHb yueOHO-METOAUYECKOT0 00ecIeYeHUs IJIsl CAMOCTOSITEIbHOM
padoThI 00y4aAKIIMXCH M0 JUCHHUILINHE (MOYJII0)

CamocrosTeabHas pa60Ta 110 ,HaHHOﬁ JUCHUIIIIMHE BKIOYACT TaAKHUC q)OpMI)I pa6OTLI
KaK: pa60Ta ¢ 0a30BBIM KOHCIICKTOM; IIOATIOTOBKAa K IIPAKTUYCCKOMY 3aHATUIO,
J'Ia60paTOpHa}I pa60Ta, IMOAT0OTOBKA OTYECTA, IIOATrOTOBKA K 3a4CTYy.
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6.1. Coaep:kanue caMOCTOAATEILHON PAa0OThI CTYICHTOB 0 AUCHMILIMHE (MOIYJIIO)

HaunmenoBanue teM u BOIIPOCHI, BBIHOCUMBIC HA KOH-BO yaCcoB
No 5 ®opma CP
CaMOCTOATCIIbHYIO PAa00Ty
OO | 3P0
1 |[Tewma: nabopaTopHas 10
o paborta,
Hpopa60TKa y‘-I€6HOFO Marcpuraja JICKIUU HOATOTORKA
2 TeMa: IIOJIrOTOBKA K 18
MPAKTHYECKOMY
[ToaroroBka k 1abopaTopHbIM paboTam s
3 |Tema: nabopaTopHas 10
paborta,
HOI[FOTOBKa K py6e>1<H0My KOHTpOJ'IIO HOATOTORKA
HUroro 38

7. @OH/ OLIEHOYHBIX CPEACTB Al NPOBEACHUS IPOMEKYTOUYHOH aTTECTALUU

00y4arImuxcs no JUCHUIINHEe (MOTYJII0)

7.1. IlepevyeHb KOMIIETEHIUI ¢ YKa3aHUEM 3TaNoOB UX (POPMUPOBAHUS B MpoLecce

OCBOEHUsI 00Pa30BaTEJIbHOM MPOrPaMMbl

Heckpun OrneHo4HbIE
Komnierenunn
TOPBI CpencTBa
YK-1
3Harnb METOAbI KPUTHYECKOTO aHAJIN3a M OLIEHKU TTPOOJIEMHBIX
CUTYaIIMi Ha OCHOBE CHUCTEMHOTO MOJIX0/1a; OCHOBHBIC
nabopaTopHas
MIPUHITUTIEI KPUTHIECKOTO aHAJIN3a; CIIOCOOBI MOMCKa
. . paboTa, 3amura
BapUAHTOB PEIICHUSI TOCTABIICHHON MTPOOJIEMHOM
oTyeTa
CUTYaINH
YMmers  |aHaTM3UPOBATH MPOOJIEMHYIO CUTYAIHIO KaK CUCTEMY,
BBISIBIISISL €€ COCTABJISAIONINE U CBS3U MEXIY HUMU;
OCYIIECTBJISIET TIOMCK BAPUAHTOB PEIICHHS TTOCTABICHHON
POOJIEMHOM CUTYAIUH; ONIPEACISICT CTPATETHIO
p yamuu, Up o P nabopaTopHas
OCTIDKEHHMS TIOCTABJICHHOMN 1IETTH KaK
a 1 paboTa, 3amura
MOCJICTOBATEILHOCTH IIaroB, MPEIBUINT PE3YIbTaT oTUeTa
KaXJIOTO U3 HUX U OIICHUBAET X BIIMSHUEC HA BHEIITHEE
OKpY)KEHHUE TJIaHUPYEeMOH JCATEIHPHOCTH U Ha
B3aMMOOTHOIIIEHUS YIaCTHHUKOB ATOU JIEATEILHOCTH
Baajgers |HaBbIKaMU aHaIKM3a MPOOJEMHBIX CUTYal[ui HA OCHOBE
CHUCTEMHOTO MOAXO0/a ¥ ONPEEICHUS CTPATETUN JEHCTBUMA 3auer

JJI1 JOCTUXKCHUA MOCTaBJICHHOU oeiu
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OIIK-9

3HaTh

0COOCHHOCTH MEAArOTUYECKOM IeATEeIbHOCTH; TPEOOBaAHUS
K CyOBEKTaM IEeAarorn4eckoi 1esTenbHOCTH; PE3YIbTaThl
HAyYHBIX UCCIIEIOBaHUI B cpepe negarornieckoi
NEeATEIbHOCTH

IMPaKTHUYCCKOC
3aJaHuC

YMmerhb

HCIIOJIb30BAaTh COBPEMEHHBIE CIICI[UAIbHBIC HAYYHbIC
3HAaHUA U PEe3yJIbTaThl UCCIEIOBAHUI /711 BRLIOOpa METO/I0B
B MEIarOTMYECKOM JesITeIbHOCTH. VIC0Ip30BaTh 3HAHUE
OCHOBHBIX METOJIOB UCKYCCTBEHHOT'O HHTEJIJICKTA B
nocienyouei npodeccnoHaaIbHON AeITEeIbHOCTH B
KauyecTBe MpernogaBaTesicii. BBIABUTD
€CTECTBEHHOHAYUYHYIO CYIIIHOCTh IPO0JIEM, BO3ZHUKAIOIINX
B X0/1€ MPO(ECCUOHATBHON IEATEIbHOCTH B 00J1aCTH
MOJIEJIMPOBAHUS U aHAJIN3a CJIOKHBIX €CTECTBEHHBIX U
HCKYCCTBEHHBIX CHCTEM

3a4€T

Baangers

MeToJlaMH, popMaMu U CPeJICTBAMU TeIarOrM4ecKon
JIeSITEILHOCTH, B 3aBUCUMOCTH OT KOHTEKCTa
npodecCUOHANTBHOM ACATETLHOCTU C YYETOM PE3yJIbTaTOB
HAaY4YHbBIX UCCIIEAOBaHUM. HaBbIKamMy IEKOMITO3HUIINH,
dbopmanuzaiuu NponeccoB U 0ObEKTOB IS
MCII0JIb30BaHUSI MHTEIUICKTYaJIbHBIX MPOTPAMMHBIX
pelIeHun

nabopaTopHas
paboTa, 3amura
oT4yeTa

7.2. Onucanue nokaszareJieid ¥ KpUTEpHeB OLICHMBAHNS KOMIICTEHIIMI HA
PA3JIMYHBIX 3TANAX UX ()OPMUPOBAHUS, ONNMCAHUE IIKAJ OLlEHUBAHUS

YpoBHU CHOPMUPOBAHHOCTH KOMIIETCHITUN
OneHouHsle
ChENICTBA KomnerentHocTh basoBelii ypoBeHs  |[loctaTouHslil ypoBeHb|  Bricokuil ypoBeHb
pea Hec(hopMHUpOBaHa KOMIIETEHTHOCTU KOMIIETEHTHOCTU KOMIETEHTHOCTU
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MIPAaKTUYECKOE Crynent He 3Haetr |CtyaeHt ycBoun |(CTyneHT CryneHT Bnajeer

3aJlaHue 3HAUUTENbHON TOJIbKO OCHOBHOH |[IOKa3bIBAaeT rIyOOKHMHU
4acTU OCHOBHOTO |NIpOTrpaMMHBIN JI0OCTaTOYHO TBEPABIMU
IIPOrPaMMHOT0 MaTepuai, HO HE  |IIOJIHBIE, HO HE BO [3HAHUSIMU,
MaTepuania, B 3HAET €T0 BCEM IIyOOKHe CIIOCOOEH uX
OTBETE JIONYCKAET |OTAEIbHBIX 3HAHUS IIPUMEHSTH B
CYLIIECTBEHHbIE II0JIO’KEHUH, B MaTepuaia, yMeeT |HecTaHIapTHBIX
OIINOKH, OTBETE JIONYCKAET |IPUMEHSATH CUTYalUsX.
HEIPaBUJIbHbIE HETOYHOCTH, [IOJIyYEHHbIE Martepuan usnaraer
(bopMyIIMpOBKH, |HEJOCTATOYHO 3HAHUA TOJIBKO B |TIOCJIEIOBATEIIBHO,
HE BJIJICET IIPaBUJIbHBIE CTaH/IapTHBIX JIOTUYECKU
HEOOXOJUMBIMU  ((OPMYIIUPOBKH,  |CHUTYaIHsIX. IIPaBWJIBHO, YMEET
YMEHHUSAMHU U HapyIaer CryneHT criocoOeH | 1oKa3aTh CBOIO
HaBbIKaMU B I10CJIE0BATENBHOC |aHATU3UPOBATh MBICJIb C [IOMOILIBIO
BBITNIOJIHEHUH Th B M3JIOKEHUU  |MH(POPMALIHUIO, yOeuTeNbHBIX
IIPAKTHYECKUX IIPOrPaMMHOT0 yCTaHaBIUBAaTh apryMEHTOB.
3a1aHUN U Marepualia, HE B [CBA3U U TBopuecku pemaer
pelIeHnH 3a/1a4, |mosHOM Mepe 3aBUCHUMOCTH IIPEI0KEHHbBIE
UCIBITHIBAET BJIaJIEET MEXy 3aJlaHus, 4To
3HAYUTEJIbHbBIE HEOOXOJUMBIMU  |SIBJICHUSIMU, nperosaraer
3aTpyJHEHUS NP |YMEHUSIMU U JIeN1aTh BBIBOJBI.  [CAMOCTOSITEILHOCTD
CaMOCTOSITEJIbHOM |HaBbIKaMU B OTtBeThl MBIILIIEHHUSL.
00001IeHnn BBINIOJIHEHUH JIOCTaTOYHO
IIPOrPaMMHOT0 IIPAKTUYECKUX JIOTUYHBI,
Marepuaa. 3aJlaHuN U apryMEHTUPOBAaHbI

pellleHnu 3a1a4, |, HO CTYJIEHT Npu

nabopaTopHas CryneHt Crynent BepHo u  |CtyzneHt BepHo 1 (CTyneHT naer

pabora, 3amuTa JIOITyCKaeT rpyOble |TOJTHOCTHIO IIOJIHOCTBIO IOJIHBIE

oTyeTa CYLIECTBEHHbIE orBeuyaeT Ha 60-  |oTBewaer Ha 74-  [apryMeHTHpPOBaHHBI
omnoku, 1160 He |73% 3amaHHBIX 89% 3agaHHBIX e oTBeThI Ha 90-
OTBEYaeT, TU00 BOIIPOCOB. BOIIPOCOB, 100%3anaHHbIX
OTBEYAET HE CryneHT BEpHO Crynent BOIIPOCOB, CBOOOIHO

MTOJITHOCTBIO OoJee
yeMm Ha 40%
3aJaHHBIX
BOTIPOCOB,
CryneHt
BBIIOJIHSIET MEHEE
60% ot oOBbeMa
MPAKTHYECKHUX
3a7aHui B
OTBEJICHHOE BpeMsi

BBITTOJIHSAET 60-
73% ot oOBbeMa
MPaKTUYECKHUX
3aJaHuH B
OTBEJECHHOE BPEM

BBITIOJIHAET 74-
89% ot 00BEMa
MPaKTUYECKHUX
3aJJaHuH B
OTBEJEHHOE BpEMsI

BIIa/IeeT Y4eOHBIM
MaTepuaIoM U
TEPMHUHOJIOTUEN.
CryneHT BEpHO U
MOJIHOCTHIO
BbITIONIHSET 90-
100%ot 06Bema
MPAKTUYECKUX
3a7laHui B
OTBEJICHHOE BpEMSI
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3a4€CT

CryneHt
JIOITyCKaeT rpyObie
CYIIIECTBCHHBIE
omnOKHu, 1100 HE
oTBeYaeT, 1100
OTBEYaET HE
MIOJIHOCTBIO OoJiee
yem Ha 40%
3aJaHHBIX
BOTIPOCOB,
CryneHt
BBITIOJIHSET MCHEE
60% ot oObeMa
MPAKTHYIECKUX
3a7aHui B
OTBEJICHHOE BpeMsi

CTyneHT BEpHO U
MTOJIHOCTBIO
oTBeyaeT Ha 60-
73% 3a7aHHBIX
BOTIPOCOB.
CryneHT BepHO
BBITTOJIHAET 60-
73% ot oObeMa
MPAKTUIECKUX
3aJJaHuH B
OTBEJICHHOE BpEeM

CTyneHT BEpHO U
MOJIHOCTBIO
OoTBCYaeT Ha 74-
89% 3agaHHBIX
BOIIPOCOB,
CryneHt
BBIIIOJIHAET 74-
89% ot oOBeMa
MPAKTUIECKUX
3aJJaHUH B
OTBEJICHHOE BpeMsi

CryneHT naer
MIOJTHBIE
apryMEHTUPOBAHHbI
e oTBeThl Ha 90-
100%3amanHbIX
BOIIPOCOB, CBOOOIHO
BIIaJICET Y4COHBIM
MaTepHaIoM U
TEPMUHOJIOTUEN.
CrTyzeHT BEpHO U
MOJTHOCTBIO
BbIIOJHAET 90-
100%o0T1 06Bema
MPAKTUYECKUX
3aJlaHu B
OTBEZICHHOE BPEeMsI

7.3. TunoBbIle KOHTPOJIbHbLIC 3aJaHUA UJIN MHbIC MAaTECPHAJIbI, HCOGXOI[I/IMLIC AJISA

OLIEHKM 3HAHUI, YMEeHHUIi, HABBIKOB U (MJIH) ONBITA AeSITeJIbHOCTH,

XapaKkTepu3yoIuX 3Tanbl GopMUpPoOBaHUA KOMIETEHINI B MpoLecce 0CBOEHUS
o0pa3oBaTeIbHOI MPOrpaMMbl

7.3.1. IllpumepHbIe NPAKTHYECKHUE 321AHUSA

1.3arpy3ute natacet B pandas naradgpeiim. BeiBeuTe OCHOBHBIE MapamMeTpPhI

JaTacera.
Onpenenure,

Onpenenure,

CKOJIBKO IIPU3HAKOB ABJIAIOTCA KaTCrOpHUaJIbHBIMU.

CKOJIBKO B JaTaccTc ClIydaCB OTCYTCTBHUA IIPU3HAKOB.

2.PaznenuTe maracetr Ha 00y4aroOlUi U BaTUJAIMOHHBIN C COXpAaHEHUEM TIPOIIOPITUI
kinaccoB. KnaccubuiupyiiTe TOYKHM M3 jgaTacera ¢ momoibio aaroputMoB KNN,

JIOTUCTUYECKOM

perpeccun, CART, cnyuaitnoro neca, CatBoost. Ilombepure nydive mnapaMeTpbl

aJITOPUTMOB C

MMOMOIIIBIO BaJTUJAIIMOHHOW BBIOOpKH. CpaBHUTE BpeMs pabOThl aJTOPUTMOB H
3aBUCUMOCTb OT MPeAo0padOTKU JaHHBIX
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3.IlpumeHnTe MeTON IMHEHHOW perpeccu IS peIIeHUs 3aJadyd Ha Jaracere.
JloGaBbTe B

JaTaceT TOJMHOMHAIbHBIE TpHu3HAKU. J[0OaBisaliTe NpPU3HAKK TOKAa HE YBHIWUTE
nepeoOyyeHue

Ha BaJMJallMoOHHOM jnartacere. [Ipumenure rpedHeByro perpeccuto u LASSO, uToOmI
M30aBUTHCS OT MEepeoOyUEeHUSI.

4.0nTUMU3NPYHTE JUIMHY MaplipyTa B 3a7a4e KOMUBOSIKEPA C TOMOIIBIO

anroput™os hill climb

5.0nTUMU3MPYHTE TUTIEpIapaMeTphl alropuTMa MAIIMHHOTO oOyueHus (Ha BBIOOD) ¢
MOMOIIbIO T€HETUYECKOTO aJITOPUTMA

6.3arpy3ure gaTaceT M CO3JaiTe WTEpaTop s MOJENTH TIyOOKOro OOydeHUS.
3arpysure

npenooydennyro Ha ImageNet ceprounyio ceth (AlexNet, VGG wm ResNet) u
n00aBbTE K

backbone momHOCBSA3HBIA cioit s oOyuyeHws. OOydnTe HEHPOHHYIO CETh Ha,
BU3YaJIH3UPOBAB

rpa@uk (QyHKIMM MOTEPh Ha OOyyarolled M BadUAAlMOHHOW BbIOOpKe. Peanusyiite
MOJyJIb

MPUMEHEHHS] HEHPOHHOM CETH K JIaHHBIM, TPOBEPHTE KA4eCTBO OOYUYEHUSI HA TECTOBOM
BBIOOpKE

7.Ckavaiite npenoOydeHHble BekTopa s cioBaps. C  momomplo  J1r000ro0
Kinaccudukaropa

marraHOT0 00yueHus (KNN, SVM, CatBoost) kinaccudunupyiite TEKCThI U3 gaTacera
10 CyMMe

BeKkTOpOB cioB. Knaccuduuupyiite Tekctsl ¢ nomoinbio LSTM cetu

8.00yunTe MPOCTYIO MOJHOCBSA3HYIO Q-ceTh JJis penieHus okpykenus: LunarLander.

9.3arpy3ute garacer B pandas maradpeiiM. CKOJBKO TIPU3HAKOB  SIBJSIFOTCS
KaTeropuajbHbIMU. Busyanusupyire pacrpeesieHue Npu3HakoB

I10 KjaccaMm. Busyanusupyire 3aBUCUMOCTb MEXY IPU3HAKAMU.

10.3arpy3utre gatacer B pandas naradpeitm. Busyamusupyiite pacnpeneineHue
MIPU3HAKOB

I10 KJIaccam.

7.3.2. IlpumepHbIe BONPOCHI K 3aLUTE JJA00PATOPHBIX padoT
l.4To0 Takoe maracer
2.Yto0 Takoe KaTeropuaabHble.IPU3HAKU

3.YUto o3Hayaer "B garacere OTCYTCTBYIOT MPU3HAKU"
4.Pacckaxute o anroputme kNN
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5.Pacckaxxute o JIOTUCTUYECKOMN
perpeccuun

6.Pacckaxute o CART
7.PacckaxxuTe o0 ClydaiHOM Jiece
8.Pacckaxxute o CatBoost.

7.3.3. Bonpochl K 3a4eTy

1. Tunel 3a1a4 MalIMHHOTO O0YYEHUS U KJIACChl AJITOPUTMOB, K HUM ITPUMEHSIEMbIE
2.0cHOBHbIC  HalpaBJCHHUS  Pa3BUTUSA  HUCCIEIOBaHUM B  0OOJAacCTH  CHUCTEM
HUCKYCCTBEHHOI'O

UHTEJUICKTA.

3.TeopeTuueckue OCHOBBI aJITOPUTMOB MAILTMHHOT'O O0Y4YEHHUS.

4.11oaAroTOBUTH TaHHBIE K UCITIOJIB30BAHMIO AITOPUTMA MAIIMHHOTO OOy4YEHHS.

2. OueHuBaTh Ka4YECTBO PEIICHUN CUCTEM MAILIMHHOTO O0y4YEeHUS.

3. AJantupoBaTh aIrOPUTMbI MAIIMHHOTO 00YYEHHUS K PELIEHUIO MPAKTUYECKUX 3a7a4

S.AIIaHTI/IpOBaTI) AJIT'OPUTMBI MAITKHHOT'O O6y‘-I€HI/IH K PCHICHUIO IIPAKTHYCCKUX 3ada4

6.011eHMBATh Ka4€CTBO PEIICHHUIN CUCTEM MAIIMHHOTO OOyUYeHHS.
7.Metononorust pa3pab0OTKH pEIIeHUH MAaIIMHHOTO 00y4YeHHUS.

8.MeTo/bl OHJIalH TECTUPOBAHUS PEUIEHUH MAITMHHOTO O0Yy4YEeHUS
9.1IprMephl NPAKTUYECKOTO MPUMEHEHHUS APXUTEKTYP UCKYCCTBEHHOTIO MHTEJUIEKTA.

10.baitecoBckuii knaccudukarop. Ouenka npusHakoB (Gaussian, Bernoulli,
Multinomial). EM anropurm.

11.Knacrepuzamus. kMeans, kMeans++, MeanShift, DBSCAN
12.Ancamb6mu. Soft and Hard Voting. Bagging. Ciyuaiinslii nec
13.Metpuueckuii knaccuduratopbl. KNN. WKNN.

14.JInneitnas perpeccusa. LASSO, LARS. CART.

15./lepeBbs penieHui.

16.MuopManinoHHBIN BEIUTPHIIII.

17.0mmbka kinaccudukanuu, SHTponus, kKpureput Jxkunu. [pyHunr
18.I'mo6anbHBINA MOUCK.

19.Cnyuatinsiii mouck. Grid search.
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20.CayuyaiiHoe OnyXIaHHE.

21.baiiecoBckass OIITUMHU3AIINSL.

22.JIuneiiHasa perpeccus.
23.IlonmHOMUaIbHAS PErPECCHSL.
24.I'pebGHeBas perpeccus
25.AdaBoost. ['pagueHTHBIN OYCTHHT pPEIIAIONINX IEPEBHEB
26. Knacrepuzanus. Agglomerative Clustering. MeTpuku Kiactepu3alnuu
27.0uenka kiaccupuKalum.
28.9ddexTuBHocts 110 [lapero.
29. Precision-Recall u ROC kpussie. AUC.

30.HelipoHHbie ceTH.

31.Ilepuentpon Po3zenbinarra.
32.06paTHO€ pacrpoCTpaHEHHUE rpaUeHTA.

33. MeTto onopHBIX BEKTOPOB. Aipa
34.®yukIuu akTuBauu. Softmax

35.JIokanbpHBINA TOUCK.

36. Hill Climb u ero pazHoBuaHOCTH. OTXKWUT.
37.I' eHeTUUECKUI AIITOPUTM.

7.4. MeToguuecKkne MaTepuaJIbl, ONpeaeasaoIue Npoueaypbl OeHMBAHUSA
3HAHUI, YMEeHUI, HABBIKOB U (MJIU) ONBITA J€ATEJIbHOCTH, XapaKTEePU3YIOIIHX

3Tanbl (POPMUPOBAHUA KOMIIETECHLMH.

7.4.1. OleHUBaHKME NPAKTUYECKOTO 3aIaHUS

Kpurepnii YpoBHU HhopMUPOBaHUS KOMITETCHIIHHI
OLICHUBAHUSA bazoBeii JlocTaTtouHbIM Brrcokui
3HaHNE TEOPETUYECKOTO Teopernueckuii Teopernuecknii Teopernueckuii Marepuan

Marepuaia mno
Npe/NIOKEHHON pobieme

Marepuall YCBOCH

MaTepuai YCBOCH U
OCMBICIIEH

YCBOEH U OCMBICIICH, MOXKET
OBITh IPUMEHEH B
Pa3NINYHBIX CUTYAIHSIX 110
HEo0X0MMOCTH

OBnajeHue npueMamMu
padoThI

CTyaeHT MOXeT
HpI/IMeHI/ITB UMCHOIIIUECS
3HAHUA OJIA peHIeHI/ISI
HOBOH 3aJa4d, HO
HEeo0X0IMMa ITOMOIIb
MIPETOIaBaTeIs

CTyneHT MoXeT
CaMOCTOSITEITEHO
HpI/IMeHI/ITB HNMCHOIIINECS
3HAHUS IS PEIICHUS
HOBOM 3a7a4u, HO
BO3MOXKHO He Ooliee 2
3aMeYaHUMN

CTyaeHT MOXeT
CaMOCTOSITEITHHO
MPUMEHUTh UMEIOIIINECS
3HAHUS JJIS1 PEIICHUS HOBOH
3ama4uu
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CaMOCTOSITEILHOCTD 3a}1aHHe BBIIIOJTHEHO 3aI[aHI/I€ BBIIIOJTHEHO 3a,Z[aHI/I€ BBITTOJIHEHO
CaMOCTOATCIIbHO, HO €CTh |CaMOCTOATCIBbHO, HO €CTh |IIOJITHOCTBIO
He Oosiee 3 3aMeuaHwmid He Oosee 2 3aMeuaHUit CaMOCTOATEIBHO
7.4.2. OueHuBaHue J1a00paTOPHBIX padoT
Kpurepui YpoBHU HOpMHPOBAHUS KOMIIETEHITHIH
OLICHUBAHMUS bazoBreii JlocTaTo4YHbIN Bricokuii

Brimonaenne n

odopmiteHre 1a00paTOPHOMA

paboTHI

Pabota BeIOTHEHA
YaCTUYHO WU C
HapyIICHUSIMU, BHIBOJIBI
YaCTUYHO HE
COOTBETCTBYIOT LICJIH,
ohopMITCHHE CONEPKUT
HEJIOCTATKU

JlaGopaTtopHas pabora
BBIMOJIHEHA TIOJTHOCTHIO,
OTMEYAIOTCSI
HECYIIICCTBCHHBIC
HEJIOCTATKH B

o opMIICHUN

JlaboparopHnas pabora
BBIMOJTHEHA TIOJTHOCTHIO,
ohopMITeHa COTIIACHO
TpeOOBaHUIM

KauecTBO 0TBETOB Ha
BOITPOCHI BO BpEMsI 3aIIIUTHI

Bonpocs! aiis 3a1uThl
PACKPBITHI HE TIOJTHOCTBIO,

Bonpocs! packpsIThl,
OJITHAKO UMEI0TCS

OTBETHI ITOJTHOCTBIO
PacCKpBIBAIOT BOIIPOCHI

paboTsI OJIHAKO JIOTHKA 3aMCYaHM
co0IoieHa
7.4.3. OueHuBaHue 3a4eTa
Kpurepuin VYpoBHU GOPMHUPOBAHKS KOMIIETEHIUN

OLICHUBAHUS bazoBbIit JlocTaTouHbIM Bricokuit
IlonmHoTa oTBeTa, OtBeT noyHbIM, HO €cTh  |OTBET IMOIHBIH, OTBET MOJIHBIM,
MTOCJIEIOBATEILHOCTD H 3aMeYaHus, He Ooirlee 3 |IOCIeMOBaTENbHEIN, HO  |IOCIEA0BaTENbHEIN,
JIOTHKA W3JI0KEHUS €CTh 3aMeuaHus, He 00Jiee | TOrHYHBIH

2

[IpaBuibHOCTB OTBETA, €TO
COOTBETCTBHE paboUei
nporpaMme yaeOHoH
JUCLUIUINHBI

OTBET COOTBETCTBYET
paboueii mporpamMme
yUeOHOM JAUCIUTLITHHBI,
HO €CTb 3aMEYaHusl, HE
oouee 3

OTBET COOTBETCTBYET
paboueii mporpamme
y4eOHOM AUCIUITIIHHBI,
HO €CTh 3aMEYaHMs, He
Ooiee 2

OTBET COOTBETCTBYET
pabodeii mporpamme
y4eOHOW AUCIIATUTHHEL

CriocoGHOCTH CTyAEeHTa
apryMeHTUPOBaTh CBOU
OTBET U IPUBOJIUTH
MIPUMEPHI

OTBeT apryMeHTHpOBaH,
NpUMEPhI IPUBEICHBI, HO
ecTh He Oonee 3
HECOOTBETCTBUI

OTBeT apryMeHTHpOBaH,
[IPUMEPBI TPUBEIEHBI, HO
ecTh He Oomee 2
HECOOTBETCTBHUI

OTBeT apryMeHTHpOBaH,
MPUMEPHI TPUBEIEHBI

OCO03HAHHOCTH U3JIAraeMOT0

Marepuana

Marepuan ycBoeH u
H3JIaraeTcsi OCO3HAHHO,
HO eCTh He OoJee 3
HECOOTBETCTBUM

Marepuan ycBO€H u
H3J1araeTcs OCO3HAHHO,
HO ecTh He OoJee 2
HECOOTBETCTBHUI

Marepuai yCBOEH U
U371araeTcsi OCO3HaHHO

CooTBeTcTBHE HOPMaM
KYJIBTYPBI p€Uu

Peus, B nienomMm,
TpaMoOTHAasI, COOJTFOICHBI
HOPMBI KYJIBTYpPbI PEYH,
HO €CTh 3aMeYaHus, He
bomee 4

Peus, B nienom,
TpaMOTHAas, COOITIOICHBI
HOPMBI KYJIBTYPBI pEUH,
HO €CTh 3aMeYaHus, He
Oomee 2

Peub rpamorHasi,
cOOJTI0ICHBI HOPMBI
KyJbTYpBI P4t
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KauecTBo 0TBETOB Ha Ectb 3ameuanus k B 1enom, oTBeTHI Ha Bce Bompoch! mosty4eHb!
BOIIPOCHI oTBeTam, He Ooiee 3 PacKphIBaIOT CYTh MCUYEPIIBIBAIOIINE OTBETHI
BOIIpOCa

7.5. UToroBasi peMTHHIOBasi OLCHKA TeKYLIeH U MPOMEKYTOYHOM aTTecTaluu
CTYAEHTA 0 AMCHUIIMHE

[To yuebno#t nuctummne «CHUCTeMBl HCKYCCTBEHHOTO MHTEIIEKTa UCTIOJIb3yeTcs 4-
OayibHAsl CHUCTEMa OIEHUBAHUS, WTOT OICHUBAHHUS YPOBHA 3HAHUN OOyYaOIIUXCS
IpeIycMaTpUBaeT 3a4€T. 3a4eT BBICTABISIETCSI BO BPEMS MOCIEAHETO JaOOpPaTOpHOIro
3aHATUA TPU YCIOBUU BbIMONHEHUsT He MeHee 60% y4ueOHBIX TOpyuYEHUH,
NpeayCMOTpPeHHbIX yueOHbIM maHoM U PIIJI. Hanuune HEBBIMOTHEHHBIX YUEOHBIX
MOPYYEHUN MOKET ObITh OCHOBAHUEM JJISI TOTIOJHUTEIBHBIX BOIIPOCOB MO AUCIMUILTHHE
B XOJl¢ NMPOMEKYTOYHOW arTecTalMi. Bo BCeX OCTaJbHBIX cliyyasix 3a4eT CIaeTcs
oOyJarolmuMucs B JaThl, HA3HaYCHHBIC MPETOaBaTEIeM B MEPHUOJ COOTBETCTBYIOIIHIA
IPOMEXYTOUYHOM aTTeCTalluu.

IlIkana oyenuganua meKyuwieii u RPOMeNCymouUHOU ammecmayuu cmyoeHma

YpoBHU hopMUPOBaHHUS OreHka o 4eThlpex0alIbHOM 1IKaje
KOMIICTCHIIUHU s 3a4éra
Bricokuii
JlocTaTo4yHBIM 3a4TCHO
bazoBrrit
Komnerenuus He  chopmupoBaHa HE 3a4TCHO

8. IlepeyeHb OCHOBHOM M IONOJTHUTEIBHOH Y4e€OHOM JTUTEPATYPbI, HEOOX0AUMOH
JJISL OCBOCHMS JUCHUILIMHBI (MOXYJI51)

OcHoBHas JuTEpaTypa.

No Tun Kou-Bo B
bubnuorpaduueckoe onvcanue (e, yueShoe
H/H nocobue, yueGHo- 61/[6_]’1.
MeToj nocobue, ap.)
o LY. 7TV
1. Mertonapl mnoaAep:KKuW TNpuHATUA pereHuili:  Ceepo- F

yueOHOE | WW.iprb

nocobue |0okshop.
rii/Q27N0A

Kaskasckuii penepanbubiii yuusepeuret, 2019 r.

JlonoJHUTeILHAS JINTEPATYpA.
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No Tun

Kon-Bo B
bubnmorpaduueckoe onvcanue (yaeGx, yaeSiioe

H/H nocobue, yuebHo- 61/[6_]’1.
MeToj nocobue, ap.)
- . o IIllIJ.IIVV
1. | MonenupoBanue B cpene Labview: Cesepo-KaBkasckwii Ww.iprb
elepanbHbIM yHUBepcHuTeT, 2019 T. MPAKTUKYM '
Penep Y P P Y ookshop.
/02708

9. IlepeyeHnb pecypcoB HHGPOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM CETH
«AHTEpHET», HEOOXOAUMBIX JISl OCBOCHHS JUCHUIIMHBI (MOXYJI51)

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

2.DeaepanbHbI 00pa3oBaTENbHBIN TOpTAT Www.edu.ru.

3.Poccuiickas rocynapctBeHHas oudimnoreka http://www.rsl.ru/ru

4.I'ocygapcTBeHHasi MmyOiauyHas HaydyHO-TexHHueckas OuoOnunorexka Poccum URL:
http://gpntb.ru.

5.'ocygapcTBeHHOE  OIOJUKETHOE  yupexaeHue KyinbTypsl PecnyOmuku — Kpbim
«Kpbimckas pecnyOnuKaHCcKas yHUBEpCalbHas Hay4yHas OoubIMoTEKA»
http://franco.crimealib.ru/

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

7.Hayunas BJIEKTPOHHAS oubnnoTexa eLIBRARY.RU (PUHLY)
http://elibrary.ru/defaultx.asp

10. MeToauveckue yKa3aHus sl 00y4aomIMXCsl M0 OCBOECHUIO AU CIIUTIIUHBI
(MoayJist)

O01mue pekoMeHIAUMH IO CAMOCTOSATEILHOM padoTe 0aKkaaaBpoB

[TonroToBKa COBpEeMEHHOT0 OakanxaBpa MPEIoJiaraeT, 4To B CTEHaX YHUBEPCUTETA
OH OBJIaJIeeT METO0JIOTUEH camooOpa3zoBaHus, CaMOBOCITUTAHUA,
CaMOCOBEPIIICHCTBOBAHUSA.  DJTO  ONpEACNIIeT  BaXHOCTh  AKTHBU3AIMM  €TO0
CaMOCTOSITEIIbHON PabOTHI.

CamocrositennbHass pabora (opMUpPYeT TBOPUECKYH0 AaKTUBHOCTH OaKallaBpOB,
MPEACTABICHUE O CBOWX HAYYHBIX W COIMAJIBHBIX BO3MOXKHOCTSX, CITOCOOHOCTH
BBIWICHSTh TJABHOE, COBEPIICHCTBYET TMpPHUEMbl  OOOOIICHHOTO  MBINIICHUS,
npeamnonaraeT Oojee TIyOOKyr HpPOpaOOTKy HWMH OTACIBHBIX TEM, ONpPEACICHHBIX
MIPOrpaMMOH.

OcHOBHBIMU BUJaMU U (hOpMaMU CaMOCTOSITEIbHOW pabOTHI CTYJEHTOB 10 JaHHOMN
JTUCUUIUIMHE SBJISIOTCS: CAMOIIOATOTOBKA MO OTJEIBHBIM BOIIpocaM; paboTa ¢ 6a30BbIM
KOHCIIEKTOM; TIOJTOTOBKAa K TPAKTUYECKOMY 3aHATHIO; JabopaTopHas paborta,
MOJATOTOBKA OTYETA; MOJTOTOBKA K 3a4ETy.
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BaxxHOM 4acThi0 CaMOCTOSITENIbHON paOOThI SIBJSETCS YTEHHUE YUEOHOM JIUTEpaTypHhI.
OcHoBHast QpyHKIHS y4eOHHMKOB — OPUEHTHPOBATH B CUCTEME TE€X 3HAHHUM, YMEHHUN U
HABBIKOB, KOTOpBIE IOJDKHBI OBITh YCBOEHBI MO JAHHOW JUCHUIUIMHE OyAylIMMU
CHeHAINCTaMU. YYeOHUK TakkKe CIYXKHUT MyTEBOAUTENEM [0 MHOTOYHCICHHBIM
OPOU3BEACHUAM, OPUEHTHUPYS B HMEHAax aBTOPOB, CIHECHHAIM3UPYIOLIUXCA Ha
ONpeJIEIEHHBIX HAyYHBIX HAINpPABJICHUAX, B Ha3BaHUSIX UX OCHOBHBIX TpyAoB. Bropas
GbyHKIMS y4eOHMKA B TOM, YTO OH OYE€pPUYMBAET HEKUI KPYyr 00s13aTeNbHBIX 3HAHUU IO
npenIMeTy, He IPETEeH Iy Ha TTTy00KOe X PACKPBITHE.

UreHne pEKOMEHJOBAHHOM JIMTEPATYPBl — O3TO Ta TJIABHAS YacTbh CHUCTEMBI
CaMOCTOATENbHOM yueObl OakaiaBpa, KoTopas o0ecleuMBaeT IMOAJMHHOE YCBOEHHE
Hayku. UATaTh 3Ty IMTEpaTypy Hy»KHO IO NIPUHLHAILY: «UAEs, TEOPUsS, METOJ B OJTHOH, B
IPYroM U T.J. KHATax».

Bo Bcex ciydasx peKOMEHAYETCS PAaCCMOTPEHHE TEOPETHUYECKUX BOIPOCOB HE
MEHEe YeM [0 TpeM HUCTOYHHMKaM. M3ydeHue mnpobOiieMbl MO pa3HbIM HCTOYHUKAM -
3QJI0r TIIyOOKOTO YCBOCHUs Hayku. MIMEHHO ATOT OJIOK, Hapsjay C BBIOJIHEHUEM
MPaKTUYECKUX 3aJaHUi SIBISICTCS BEAYIIMM B CTPYKTYpPE CaMOCTOSTEIHHON paboThI
CTYJI€HTOB.

Buumanuio OakalaBpoB MpejiararoTcsi CIUCOK JIMTEpaTyphbl, BOIMPOCH K

CaMOCTOSITEJIBHOMY U3YYE€HHIO U BOIIPOCHI K 3a4ETYy.

JIist yCHemHoro OBIAaJCHHs] JUCUUILIMHON HEOOXOIMMO BBINMOJHATH CIETYIOIINE
TpeOOBaHUS:
1) BBITIOJIHATH BCE ONPEEICHHBIE MPOrPaMMO BUIbI paloOT;
2) mocemaTh 3aHATHs, T.K. BECh TEMAaTUYCCKUN MaTepuall B3aUMOCBSI3aH MEXIY cOo00i
M, 3a4acTyl0, CaMOCTOSITEJIbHOTO TEOPETUYECKOTO OBIAJCHHS MPOMYIICHHBIM
MaTrepuaioM HEIOCTaTOYHO ISl KAYECTBEHHOTO €r0 YCBOCHUS;
3) Bce paccMmaTpuBacMble Ha 3aHATHSIX BOIPOCHI 0053aTENbHO (DUKCHPOBATH B
OTJENbHYIO TETPAJb U COXPAHATH €€ 10 OKOHYaHUsI OOyUEHUs B BY3€;
4) mpOoSIBISAITH AKTUBHOCTh MPH MOATOTOBKE M HA 3aHSTHUSAX, T.K. KOHCYHBIH pe3yJbTaT
OBJIAZICHUS] COJEpKAaHHEM AMCLUMIUIMHBI HEOOXOJuM, B IEPBYIO OuYepedb, CaAMOMY
OakanaBpy;
5) B ciydasx mpoOIycKa 3aHATUH MO KAKUM-THOO TPUYMHAM O0SI3aTEIbHO
oTpabaThiBaTh  NPOIYIIEHHOE  MPENoAaBaTeIld BO  BpeMs  WHIUMBUYAJIbHBIX
KOHCYJIbTalLN .

BreypouHas edarenbHOCTh OakagaBpa o JaHHOW JUCUUILIMHE IPEANnoaraer:
- CaMOCTOSITEJIbHBIN MOUCK OTBETOB M HEOOXOAMMON MH(POPMAILIMU MO MPEIOKEHHBIM
BOIIpOCaM;
- BBIIIOJIHEHUE PAKTUYECKHUX 3a/IaHH;
- BBIpaOOTKY YMEHUI HAyYHON OpraHU3aluy Tpyaa.
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YcnenHas opraHu3anys BPeMEHH 10 YCBOCHHIO JAHHOW JUCITUTUIMHBI BO MHOTOM
3aBUCUT OT HAINYWA y OakajaBpa yMEHHUS CAaMOOPTaHW30BaTh CeOS U CBOE BpeMs s
BBIMIOJTHEHUSI TMPEAJIOKCHHBIX JOoMamHuX 3anaHuid. OO0BEM 3amaHuii  paccuuTaH
MakcUMaJdbHO Ha 2-3 4aca B Heaemo. [lpm 3TOM airoputM MOATOTOBKH OyneT
CJICTYFOTIINM:

1 stan — moWcK B JUTEpaType TEOpeTUYecKol HHGOpMAIMU MO MPEAI0KEHHBIM
MIPENOIABATENIEM BOIIPOCAM;

2 3TaI — OCMBICIIEHUE TTOJIYYeHHOM MH(POPMAIINK, OCBOEHHUE TEPMUHOB U TIOHITHH;

3 3Tam — coCTaBJICHHE MJIaHA OTBETA Ha Ka)blii BOIPOC;

4 3Tamn — NOUCK MPUMEPOB MO JaHHON MpoOIeMaTHKE.

PabGora ¢ 0a30BbIM KOHCIIEKTOM

[TporpaMMoi JUCHUIUIMHBI IPETyCMOTPEHO YTEHHE JIEKIIMHA B pa3IndHbIX (opMax
UX TIPOBEACHUS: MNPOOJEMHBIE JIEKIUU C DBJIEMEHTaMH 3BPUCTHYECKON Oecensl,
MH(OPMALIMOHHBIE JIEKIIUH, JIEKIIMK C OMNOPHBIM KOHCHEKTUPOBAHUEM, JIEKLUU-
BH3YaJIN3alUu.

Ha nexkuusax mnpenojaBareib paccMaTpUBAeT BOMPOCHI MPOrpaMMbl  Kypca,
COCTaBJIEHHOM B COOTBETCTBHMHU C I'OCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTaHAApTOM. 13-
32 HEJOCTATOYHOTO KOJIMYECTBA AyJAMTOPHBIX YAaCOB HEKOTOPBIE TEMBI HE YIAeTCs
OCBETUTh B IOJHOM O0BEME, MOATOMY IpenoAaBaTellb, O CBOEMY YCMOTPEHHIO,
HEKOTOPbIE BOMPOCHI BBIHOCUT Ha CAMOCTOSITENBHYIO PabOTy CTYIEHTOB, pEKOMEHAYS
Ty WIN UHYIO JUTEPATYPY.

Kpome sToro, ass Jiydmiero OCBOEHHUSI MaTepuana M CUCTEMaTU3allud 3HAaHUU 1O
TUCIHUIINHE, HEOOXOUMO TTOCTOSIHHO pa30upaTh MaTepHalibl JIEKIUA M0 KOHCTIEKTaM
1 y4eOHBIM TTOCOOUSIM.

Bo Bpemss caMoCTOSTENbHOW MNpOpabOTKH JIEKIMOHHOTO Marepuaia ocoloe
BHUMaHUE CJIEAYET YAENATh BOSHUKIINM BOMPOCaM, HEMOHATHBIM TEPMHUHAM, CIIOPHBIM
TOYKaM 3peHus. Bce Takue MOMEHTHI CeyeT BBIACIUTh WM BBIMHCATH OTICIBHO IS
JalbHENIIero oOCyKJIeHUs Ha 3aHATUU. B ciaydae HEoOXOAMMOCTH 0Opamarbest K
[IPENoAaBaTeNl0 3a KOHCyJbTauued. lIomHBIM CIUCOK JMTEpaTyphl IO JAUCLUILIMHE
IpUBEICH B paboyeil mporpamme AUCHUTIITNHBL.

JlaGopaTopHasi padoTa, NOArOTOBKA 0TYETA
JlaGopatopHast paboTa — HEOOJIBIION HAYYHBIN OTYET, 000OIIAIONIUM TPOBEICHHYIO

oOydarormumcsi  paboTy, KOTOPYIO TIPEACTABISIIOT JJIs 3allUThl  JUIsl  3allUThI
IIPEI0IABaTEIIIO.
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K naGoparopHbiM paboTam npeabaBisieTcs psii TpeOOBaHUN, OCHOBHBIM M3 KOTOPBIX
ABIIIETCS MOJHOE, MCUYEPNbIBAIONIEEe OIMUCAHUE BCEM TMPOJENaHHON paboThl,
MO3BOJISIONIEE CYIUTh O TMOJYYEHHBIX pe3yjIbTaTaxX, CTENEHU BBIMOJHEHUS 3aJlaHUi U
npodeccruoHanbHON NOATOTOBKE OaKaIaBpOB.

B otuet mo mabopaTopHoii paboTe AOMKHBI OBITH BKJIFOUEHBI CJICTYIONTUE TTyHKTHI:
— TUTYJIbHBIN JIUCT;
— 1IeNb paboThI;
— KpaTKHe TEOPETUUECKUE CBEICHMUS;
— OMHMCAaHUE HKCIIEPUMEHTAIILHON YCTAHOBKU U METOJIMKH AKCIIEPUMEHTA;
— DKCIIEPUMEHTAIIbHBIE PE3yJIbTaThI;
— aHaJIMU3 PEe3yJbTATOB PA0OTHI;
— BBIBOJIBL.

TuTyAbHBIN JUCT SBISETCS MEPBOM CTpaHUIICH JFOOON HaydyHOW pabOTHI U IS
KOHKPETHOT'O BUa pa0OThI 3aMOJHAETCA 110 ONPEIEICHHBIM MPABUIIAM.

Jlnst mabopatopHOi pabOThI TUTYJIBHBIN JTUCT O(OPMIISIETCS CIEAYIOIUM 00pa3oM.
B BepxHeM mojie nuCTa yKa3blBalOT IOJHOE HAaUMEHOBaHHE y4eOHOrO 3aBElCHUS U
Kadeapsl, Ha KOTOPOH BBINOJHAJIACH JaHHas padoTa.
B cpenneMm nosne ykaspiBaeTcs BUJ pabOThl, B JAHHOM ciy4ae jlabopaTopHas paboTta ¢
yKa3aHueM Kypca, 10 KOTOpOMY OHa BBINIOJHEHA, M HIKEe ee Ha3BaHue. Ha3BaHue
nabopatopHOi pabOThI IPUBOIUTCS O€3 CJI0OBA TEMA U B KaBBIYKU HE 3aKJIIOYAETCS.
Janee Onuxe K mpaBOMY KparO0 TUTYJIBHOTO JIMCTAa YKa3bIBAIOT (haMHIINIO, MHUIUAIIBL,
KypC U TpyHIly y4amerocs, BBIIOJHUBILErO padboTy, a Takxke (paMMINI0, WHULUAIbI,
YUEHYIO CTETIeHb U JIOJDKHOCTh MTPENO0IaBaTesl, IPUHABILETO padoTy.
B HmxHeM mose nucTa yka3blBaeTCs MECTO BBINOJHEHUS padOThl U TOJ €€ HaluCaHUs
(6e3 cioBa rox).

Heas pabdorbl [0DKHA OTpakaTh TeMy JIaDOpaTOpHOM padoOThI, a TaKxke
KOHKpETHBIE 3aJaud, MOCTABJIEHHbIE CTYACHTY Ha IMEpPHOJ BbIIOJHEHUs padotsl. Ilo
o0beMy 1edb paboThl B 3aBUCHUMOCTH OT CIIO)KHOCTHM M MHOT033JIauHOCTH PadOThI
COCTABJISIET OT HECKOJBKHUX CTPOK A0 0,5 cTpaHuLbI.

Kpatkue Teopernueckue cBemeHusi. B 3ToM pazzgene wuznmaraeTcsi KpaTkKoe

TEOPETUYECKOE OMHMCAHUE M3ydyaeMOro B paboTe SIBICHHS WIHM TPOIEcca, MPUBOIITCS
TaK)ke HEOOXOIUMbIE PacuyeTHBIC (DOPMYJIBI.
Marepuan paszjena He JOJDKEH KOMUPOBAaTh COAEPIKAHUE METOAMYECKOTO MOCOOUS W
y4eOHMKA TI0O JAaHHOW TeMe, a OTrPaHWYMBACTCS HW3JI0)KCHHUEM OCHOBHBIX TOHATHH H
3aKOHOB, pacyeTHBIX (opmyi, Tabmuil, TPeOYrOMUXCS Ui AalbHEWIed 00paboTKu
MOJTYYCHHBIX AKCIIEPUMEHTAIBHBIX PE3yJIbTaTOB.

OO6bem uTepaTypHOro 0030pa He JOJKEH MPEBBIIATh 1/3 4acTH BCero oTyera.
Onucanue IKCNEPUMEHTAIBHONH YCTAHOBKH M METOIMKHU IKCIIEPUMEHTA.
B nanHOM pa3gene NPUBOAMTCA CXeMa SKCIEPUMEHTAIbHOM YCTAaHOBKH C

OmMHCaHuEM €€ paboThl U MOAPOOHO M3JIATACTCSI METOJUKA MPOBEACHUS IKCIIEPUMEHTA,
IPOIIECC MOTYUYEHHS JaHHBIX U CIIOCO0 UX 00pPabOTKHU.
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Ecnu ncnonbs3yroTest cTaniapTHhIE MaKeThl KOMITBIOTEPHBIX MPOrpamMm i 00paboTKu
OKCIIEPUMEHTAIBHBIX PE3YJIBTATOB, TO HEOOXOAMMO OOOCHOBAaTH BO3MOXHOCTh U
1e1eCO00Pa3HOCTh UX MPUMEHEHHUS, a TaKXe MOJPOOHOCTH O0OpabOTKM JAHHBIX C HX
ITIOMOUIBIO.

Jns  mabopaTopHbIX pabOT, CBS3aHHBIX C KOMIBIOTEPHBIM MOJIETHPOBAHUEM
¢u3nueckux SABJIEHUH M TPOLECCOB, HEOOXOOUMO B OTOM pas3feiiec OmucaTh
MAaTeMaTUYECKYI0 MOJENb M KOMIIBIOTEPHBIE IPOTPaMMbl, MOIECIUPYIOIIUE JTaHHBIC
SABJICHUS.

JKcrepuMEeHTAIbHbIE Pe3yJibTAThI.

B sToM paznene npuBOASTCS HEMOCPEICTBEHHO PE3YJIbTaThl, MOJTYUYECHHBIE B XOJ€
OPOBEACHUS  JIA0OPAaTOPHBIX  palbOT: IKCIEPUMEHTAIBLHO WIM B pe3yibTaTe
KOMITHIOTEPHOTO MOJCIMPOBAHUS OMPENCICHHBIC 3HAYCHHUS] BEIWYWH, Tpaduku,
TabnuIbl, AuarpamMMmbl. O0s3aTeIbHO HEOOXOAUMO OIEHUTD MOTPEITHOCTH U3MEPEHUH.

AHaJu3 pe3yJbTaTOB Pad0THI.

Paznen oTdera JOJKEH COAEpKATh MOAPOOHBIA aHATU3 MOJYYEHHBIX PE3YyIbTaTOB,
HMHTEPIPETAINIO ATUX PE3YyIbTATOB HA OCHOBE (DU3NYECKUX 3aKOHOB.
CnenyeT cCcpaBHUTh TMOJYYCHHBIE pPE3YJAbTaThl C U3BECTHBIMU JIMTEPATyPHBIMU
JAHHBIMHU, OOCYIUTh WX COOTBETCTBUE CYIIECTBYIOIIUM TEOPETUYECKUM MOJCIISM.
Ecnu oOHapyXkeHO HECOOTBETCTBUE TOJYYEHHBIX pE3yJbTaTOB U TEOPETUUECKUX
pacyeToB WJIM JIUTEPATYPHBIX JaHHBIX, HEOOXOAUMO OOCYIUTh BO3MOKHBIC MPUUYHHBI
3TUX HECOOTBETCTBHIA.

BoiBoabl. B BBIBO/IAaxX KpaTKO H3NAraloTCs pe3yibTaThl PabOThI: MOITyYEHHBIC
AKCIEPUMEHTAIBHO WJM TEOPETHYECKU 3HA4YCHUs (UBUYECKUX BEIUYUH, UX
3aBUCUMOCTH OT YCIOBUW SKCIEPUMEHTAa WM BHIOPAHHOW pacueTHON MOJEIH,
YKa3bIBa€TCS HX COOTBETCTBHE WM HECOOTBETCTBHE (DUBMUECKUM 3aKOHAM U
TEOPETUYECKUM MOJENSAM, BO3MOXKHBIE IPUUYNHBI HECOOTBETCTBUS.

Otuer mo nabopaTopHol padoTe odopmisieTcs Ha mucueld Oymare CTaHJapTHOrO
dbopmaTta A4 Ha OAHOUM CTOPOHE JUCTA, KOTOPHIE CIIMBAIOTCS B CKOPOCIIMBATENE WU
MeperIeTaloTCsl.

JlomyckaeTcst oopMIIeHHE OTYETa MO JabOpaTOPHON PaboTe TOIHKO B AIEKTPOHHOM
Buze cpencramu Microsoft Office: TexcT BbIpaBHMBATE 1O HIMPUHE, MEXKYCTPOYHBIH
uHTepBan -noatopa, mpudt —Times New Roman (14 nr.), mapaMeTpsl HOJCH — HIKHEE
u BepxHee — 20 mm, sieBoe — 30, a mpaBoe —10 MM, a otctyn ab3ama — 1,25 cwm.

IToaroroBka kK NMPAKTUICCKOMY 3aHATHUIO

MCTOI[I/I‘{€CKI/I€ PEKOMCHAAIHUH 110 ITOATOTOBKE K IIPAKTUYCCKUM 3aHATHUAM
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IToagroroBka K MPAaKTUYECKOMY 3aHATUIO BKJIKOYAET CIECAYIOIIUE DJIEMEHTHI
CaMOCTOSITEJIBHOW ~ JACATEIBbHOCTH: YETKOE MPEACTaBICHHWE LEIM U 3a4a4  €ro
IIPOBEJCHUS;  BBIJCICHUE HABBIKOB  yYMCTBEHHOM, aHAJIUTUYECKOH, HAy4YHOU
JesITeIbHOCTH, KOTOPbIE CTaHYT PE3YJIbTaTOM MPEACTOSAICH paboThI.

Bripa®oTka HaBBIKOB OCYIIECTBIISIETCS] C TOMOIIBIO MOJIy4Y€HUsS HOBOM MH(OpMaIiu
00 M3yyaeMbIX Mpoleccax U C MOMOIIbIO 3HAHUS O TOM, B KaKOW CTENEHU B JIAHHOE
BpeMs CTYIEHT BIIAJIc€T METOJAMH HCCIIEIOBATENBCKON AEATEIBHOCTH, KOTOPBIMU OH
CTaHET I10J1b30BaThCs Ha IIPAKTUYECKOM 3aHATHH.

CrnenoBarenbHO, paboTa Ha TMPAKTUYSCKOM 3aHSATHM HAIpaBlieHa HE TOJBKO Ha
MMO3HAHWE CTYJECHTOM KOHKDPETHBIX SIBIICHUW BHEITHETO MHpA, HO W Ha HU3MEHEHUE
caMoro ceos.

Btopoii pe3ynbTaT oueHb Ba)K€H, MOCKOJbKY OH oOecredynBaeT (OpMUpPOBaHHE
TaKUX OOIIEKYJIbTYpHBIX KOMIIETEHIIMH, KaK CIIOCOOHOCTh K CaMOOpTaHU3alUU U
caM000pa30BaHUIO, CIHOCOOHOCTh HCIOJIB30BaTh METONbI cOopa, 0O0pabOTKH U
UHTEpIIpeTalMi  KOMIUIEKCHOM HMH(pOpManuu JUid peuleHus OpraHu3alMOHHO-
yIpaBIECHYECKUX 3a]1a4, B TOM YHCIIE HAXOAAIIUXCS 3a MpeAesiaMy HeTIOCPEICTBEHHON
cdepbl JeATENbHOCTH CTYIEHTA. MPOLECCOB U SBJICHUH, BBIIEISAIOT OCHOBHBIE CIIOCOOBI
J0Ka3aTeNbCTBA aBTOPAMH HAYUHBIX PabOT IIEHHOCTH TOTO, YeM OHH 3aHUMAIOTCSI.

B Xoac€ CaMoOro IIPaKTHYCCKOro 3aHAThA CTYACHTbBI CHadajla IMIpCACTaBIIAIOT
H&I?IIIGHHBIG HMHU BAapHUAHTHBI (1)0pMYJ'II/IpOBKH AKTYAJIbHOCTH HCCICIOBAaHUA, O6CY)K,[[aIOT
UX ¥ 000CHOBBIBAIOT CBOE€ MHEHHE O HanJIydmiceM BapHuaHTC.

O0BEM 3a1aHUl paccuMTaH MaKCUMaJbHO Ha 1-2 Jaca B HECIIO.
IHoaroroska Kk 3a4ery

3auer SABISETCS TPATUIIMOHHON (POpMOI MPOBEPKU 3HAHUM, YMEHHM, KOMIIETCHIIHH,
c(hOPMHUPOBAHHBIX y CTYACHTOB B MPOIIECCE OCBOCHUSI BCErO COJEPkKAHUS M3ydyaeMOu
mucuIIuHbl.  OOBIYHBIM  3a4eT OTJIMYAeTCs OT OJK3aMeHa TOJBKO TEeM, YTO
npenojaBarenb He AudPepeHupyeT 6allibl, KOTOPbIe OH BBICTABIISIET MO €TI0 UTOTaM.

CamocTosTenpHas MOJArOTOBKA K 3a4€Ty JOJDKHA OCYIIECTBISATHCS B TEYEHHUE BCETO
CEMECTPA, a HE 3a HECKOJIBKO JHEN J10 €r0 NPOBEICHUS.

IToaroroBka BKJIIOYAET cleayromue AercTBusA. [Ipexae Bcero HyKHO NMEpPEYUTATH
BCE JIGKIHMM, a TAaKKE€ MaTepuasbl, KOTOPbIE TOTOBWINCh K CEMUHAPCKUM H
MMPAKTUYECKUM 3aHSATUAM B TEYEHUE CEMECTpa. 3aTeéM HaJ0 COOTHECTH JTYy
uH(pOpPMALMIO C BOMpOCaMH, KOTOpble JaHbl K 3adery. Eciaum wuHpopmanuu
HEJIOCTaTOYHO, OTBETHl HAXOAAT B INPEIVIOKEHHOM IMpEnojaBaTeleM JINTEpaTypeE.
PexomeHnnyercsa nematb KpaTkve 3anvcu. Peup wmaer He O mmaprajke, a o
(GopMHUpOBaHUM B CO3HAHMM YETKOM JIOTMYECKOM CXeMbl OTBeTa Ha Bompoc. HakanyHe
3ayeTa HEOOXOJAMMO TOBTOPUTH OTBETHl, HE 3arjisifbpiBas B 3amucud. Bpems Ha
IOATOTOBKY K 3a4eTy 110 HOpMAaTHBaM YHUBEPCUTETA COCTABIIIET HE MEHEE 4 4acoB.
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11. Ilepeyenb nHGOPMANUOHHBIX TEXHOJIOTHA, MCIOJIb3YEMbIX NP
OCYLIECTBJIEHUH 00Pa30BaTEJILHOIO MPOIeCCa MO JUCUUIINHE (MOTYJII0)
(BKJIIOYAS NepevYeHb NPOrPAMMHOI0 odecnevyeHuss 1 MHPOPMAIHOHHBIX

CIIPABOYHBIX CUCTEM (IIPU HEOOXOAMMOCTH)

NudopmannoHHbIe TEXHOJIOTHN MTPUMEHSIOTCS B CIICAYIONMINX HAIIPABICHUSX:
oopMIIeHHEe THCHMEHHBIX pPa0OT BBIMOJHACTCA C HCIOIB30BAaHUEM TEKCTOBOTO
penaxkTopa;

JEMOHCTpAIMsl KOMIBIOTEPHBIX MAaTEPHAJIOB C HCIOJIB30BAHUEM MYJIBTUMEIUHHBIX
TEXHOJIOTUH;

UCTIONIb30BaHNe WH(OPMAIIMOHHO-CIIPABOYHOTO O0ECIICUeHUs, TAKOTO KaK: MPaBOBBIC
cupaBounble cuctembl (KoHCympTaHT+ ¥ 1p.), OHNAWH CJOBapH, CIPABOYHUKHU
(I'pamota.py, Uatyut.py, Bukuneaus u ap.), HaydHbIe MyOJIUKAIUU.

WCITOJTH30BAHUE CIICIIHATM3UPOBAHHBIX CITPABOYHBIX CUCTEM (DJICKTPOHHBIX YICOHUKOB,
CIIPAaBOYHHMKOB, KOJUICKIIMN WUIOCTpanuii U (porouzobpakenuii, (porodaHKOB,
PO eCCHOHANBHBIX COIMMAIBHBIX CETEH U 1Ip.).

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

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

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

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

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

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

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

Gimp (rpaduueckuii penakrop) Cebuika: https://www.gimp.org/

ImageMagick (rpaduaeckmii pemaKkTop) Cchuika:
https://imagemagick.org/script/index.php

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

Adobe Reader Ccruika: https://acrobat.adobe.com/ru/ru/acrobat/pdf-reader.html
Oneparronnas cucrema Windows 8.1 JlunensnonHast Bepcus 1o goroopy Ned471\1 ot
11.12.2014 1.

DnexkTpoHHO-0nbIMoTeuHas cuctema bubnmokommiekraTop

HanuonansHa s5ekTpoHHast 6ubiuoreka - denepaibHOe TOCYIaPCTBEHHOE OIOIKETHOE
yupexaenue «Poccuiickas rocynapctennas ouommorekay (PI'BY «PT'by)

Penakiusa baser nannusix «ITOJITIPE]L CipaBouHuKNY

DnekTpoHHO-O0nbmroreunas cuctema «JIAHDby

12. Onucanue MaTepuaJIbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOM 1JIsI
OCYyILIeCTBJICHUSI 00Pa30BaTEJBLHOIO MPOoLecca Mo AUCIHUIVIMHE (MOYJII0)
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-KOMITBIOTEPHBII KJlacC M JOCTyn K ceTd WHTepHeT (BO BpeMs CaMOCTOSTENbHOM
MOJATOTOBKH) (IOJKEH OBITh MPHUIIOKEH IpadUK 3aHATOCTU KOMITBIOTEPHOTO Ki1acca);
-IPOEKTOP, COBMEUICHHBI € HOYTOYKOM Ui TPOBEACHUS JIEKIMOHHBIX 3aHATHI
MpernoaBaTesieM U MPE3eHTALMH CTyIEHTaMU Pe3yIbTaToB paboThI

-pa3gaToOvHbII MaTepuai Uil IPOBEACHHS TPYIIIOBOM paboTh;

13. OcobGeHHOCTH opraHmsanuu Oﬁy‘leHI/Iﬂ no JAUCHHUIIINHE 06y‘IaIOl[lI/IXCH u3
YUCJIa UHBAJIUIA0B U JIUI ¢ OrPAHUYCHHBIMHA BO3MOKHOCTSIMH 310POBbA (OBB)

[Ipu HEOOXOaMMOCTH B 00pPa30BATENBHOM MPOIECCE MPUMEHSIOTCS CIEAYIONINe
METOJbl M TEXHOJOTMHU, OOJErvyarouye BOCIpUATHE HH(GOPMALMU O0YyYarOIMMUCS
MHBaIMaaMu 1 aunamu ¢ OB3:

- CO3JJaHUE TEKCTOBON BEPCHUM JIFOOOTr0 HETEKCTOBOI'O KOHTEHTA JJIsl €70 BO3MOYKHOTO
npeoOpa3oBaHus B albTEPHATUBHBIE POPMBI, YOOHBIE AJI Pa3IMYHBIX [10JIb30BATENEH;

- CO3JJaHUE KOHTEHTA, KOTOPBI MOKHO IIPEJICTaBUTh B PA3IMYHBIX BUAaX 0€3 IOTEeph
JAHHBIX WU CTPYKTYpPBI, MPEAYCMOTPETh BO3MOXKHOCTh MAacIITaOMpPOBAHMS TEKCTa U
n300paxkeHuil 0e3 MoTepu KauecTBa;

- CO3/IaHKM€ BO3MOXKHOCTH JIJIs1 OOYYAIOIINXCSI BOCIPUHUMATh OJTHY U TY K€ UH(pOp-
MAaIMI0 U3 pa3HbIX MUCTOYHUKOB — HApUMEp, TakK, YTOOBI JINLIA C HApYIICHUEM CllyXa
MOJIy4YaJId HH(QOPMALIMIO BU3YaIbHO, C HAPYIIEHUEM 3PEHUS — ayAHAIIbHO;

- IPUMEHEHHUE MPOTPAMMHBIX CPEICTB, 00ECIEUMBAIOIIUX BO3MOKHOCTh OCBOEHUS
HaBBIKOB M YMEHHH, (QOpPMHpPYEMBIX JIUCUUILUIMHON, 3a CYET aJbTePHATUBHBIX
CHOCOOOB, B TOM YHUCJI€ BUPTYaJIbHBIX JJAOOPATOPUHN M CUMYJISILIUOHHBIX TEXHOIOTH;

- IPUMEHEHUE JMCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJOTHMU IS Mepeaadu
YECKUX 3aHATHM, BBICTYIUICHHMsS C JOKJIaJaMd M 3allUTON BBINOJIHEHHBIX pabdorT,
MIPOBEJACHUE TPEHUHI OB, OpTaHU3allMU KOJJIEKTUBHON paOOTHI;

- IPUMEHEHUE TUCTAHIIMOHHBIX OOpa30BaTENIbHbIX TEXHOJIOTUN Ui OpraHU3aluu
TEKYLIEro U MPOMEKYTOUYHOI'O KOHTPOJIS;

- YBEJIMYEHUE MPOAOKUTEIBLHOCTH CAaUM 00YyYaloIUMCs HHBAJIUIOM WIIM JIMLOM C
OB3 ¢opm mnpomMexyTOUYHOM aTTeCTallMM MO OTHOIICHUIO K YCTAHOBJICHHOU
MPOJOJKUTENIFHOCTH UX CIayH: 3a4eT U SK3aMeH, IPOBOAUMBINA B MTUCBMEHHOU (opMme,
— He 6osiee yeM Ha 90 MUH., IPOBOJUMBII B yCTHOM opme — He Oosiee ueM Ha 20 MuH.,
— MPOJIOJKUTENBHOCTH BBICTYIIJICHUS! 00YYaroIIerocsi Mpy 3aluTe KypcoBoil paboThl —
He OoJiee yem Ha 15 MuH.

14. Buapl 3aHATHH, NIPOBOAUMBIX B JopMe MPAKTHYECKON NOATOTOBKHU

(He NPeyCMOTPEHO NMPH H3YYCHHUH JTUCIUIIIHHBI)
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