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1. He.]]l/l " 3aJa49YM1 0CBOCHUS JUCHUIIJIMHBI

[enp u3y4eHUs TUCHUTUTHHBL: 03HAKOMIICHHUE 00yJaIOIIUXCS C COBPEMEHHBIMHU TPO-
TPaMMHBIMH CPEJICTBAMH U METOJIaMU UCKYCCTBEHHOTO MHTEIUICKTA, PA3BUTHE TIPAKTHUECKUX
HABBIKOB MIX UCTIOJL30BAHUS ISl PEIICHUS 3371249 TPO(hEeCCUOHATBLHOU e TeIbHOCTH.

3amaun JUCIUILIMHEL:

— 3HAKOMCTBO C COBPEMEHHBIM COCTOSIHUEM HCCIIEIOBAaHUH B 00JIACTH MAITUHHOTO 00Y-
YEHHS,

— H3YyYCHHE IPUHIUIIOB U MOJICJICH IPEICTABICHHS U OTIMCAHUS TEXHOJOTHI MAITMHHOTO
00y4eHus;

— (opmupoBaHUE YMEHHUI ONpeIe/sITh Ha3HAUYCHUE, BRIOMPATh METOIBI M CPEICTBA IS
MIOCTPOCHHUS CHCTEM MCKYCCTBEHHOTO MHTEJUICKTA,

— (opMmHupoBaHHE HABBIKOB aHAJIM3a MPEIMETHOW OO0JIACTH M HCIIOJIb30BAaHUE alllapara
MPOCTEHIIIEro aHaIM3a TaHHBIX;

— Pa3BUTUC HABBIKOB CaMOCTOSITEIEHON HaquO-HpaKTquCKOfI JACATCIIBHOCTH.
2. Mecrto nucunmimnsl B ctpykrype OIIOITI BO

JlucuunirHa OTHOCUTCS K AUCUUILIMHAM 3JIEKTUBHOTO MOAYJ s «MCKyCCTBEHHBI UHTEN-
JIEKT B MPOMBIIJIEHHOCTH) YacTH y4eOHOro miiaHa, opMUpyeMOoil ydacTHUKaMu 00pa3oBaTelib-
HBIX OTHOILICHHH.

N3ydenne nucuuruiMHbl 6a3upyeTcs Ha 3HaHUAX, TOJTYYSHHBIX IPU U3YYCHUH MAaTEeMaTUKH
MAIIMHHOTO O0y4YEeHUsl, TEOPETUYECKON U MPHUKIATHON HHDOPMATUKH U TPOrPAMMHUPOBAHUS.

Heo0xomuMbIMH YCITOBUSIMU JIJIS OCBOSHUS TUCIIATIIMHBI SBIISIOTCS:

3HAHUC:

— OCHOB MaTeMaTHKU MallIMHHOTO 0Oy4eHusi. B ToM unciie moHsATUH U METOI0B JTMHEHHOM
Y BEKTOPHOM areOpsl, reoMeTpun U AuQGepeHIInaibHOTr0 UCYUCICHUS, OCHOBHBIX TTOHSITHI TEO-
PUH BEPOSITHOCTEN Y MATEMATUUYECKON CTaTUCTHUKY;

— Kak MpOSBIATh MHUITMATUBY U OBITH N300pETATEIILHBIM B IJIAHE UEHTU(DUKAIIMHY, aHa-
JU3a U OIEHKU UH(POPMAIIUH, TTOTYIaeMOM U3 PA3TMYHBIX UCTOUYHUKOB;

YMCHHUC!

— paspabaTrhIBaTh aNTOPUTMBI M IPOTPAMMBI JJIS1 PEIICHUS TPAKTUYECKUX 3a/1a4;

— aHAJIMU3UPOBATH PE3YNIHTATHl COOCTBEHHOMU JIEATEILHOCTH B CPABHEHUM C OXKHIAHHUSIMHU
U TIOTPEOHOCTSIMY,

BJIAJCHUC:

— HaBbIKaMU 00pabOTKM JAHHBIX C TIOMOIIBbIO HHPOPMAIIMOHHBIX TEXHOJIOTHI;

— HaBBIKaMHU TIOWCKa U aHaIW3a UH(popManuu, HEOOXOAUMOMN AJIs PEUICHUS TOCTaBJICH-
HO 3a7a4m.

3. PesynbTaTsl 00y4eHus1 10 AMCHMILIMHE

[Ipomecc u3ydeHUsT TUCIUTUTMHBI HAIIPABJICH Ha (OPMHUPOBAHHUE CIIECIYIONINX KOMIICTCH-
UAH:
Tabmnuua 3.1



KOH 1 HAMMCHOBAHUEC KOMIICTCH-
OUn

Kox u HaumeHOBaHUE WHIH-
KaTopa JOCTHKCHUS KOMIIe-
tennmu (MJIK)

Kox u HanmeHoBaHME pe3ynbraTa o0yue-
HMS 10 JUCLIMIUINHE

YK-1 CrocobeH oCcymecTBIATh H0-
HCK, KPUTHUESCKHI aHAITU3 M CHHTE3
nHpopMannK, TPUMEHSTh CHCTEM-

HBII MOJIXO] ISl PEIICHNUS TOCTaB-
JIEHHBIX 3a7a4

VYK-1.3 Ucnons3yer meTo-
IHMKH CUCTEMHOTO IT0IX0/1a
IPH PEIICHUH TT0CTABICHHBIX
3amaq

3uaTth (31) METOAMKU CHCTEMHOTO HOJ-
x0/1a

Vmets (V1) IpuMEHATh METOIUKH CH-
CTEMHOTO MOJXO/bI JUIsl BBIOOpa CPeCTB
peLICHUs TOCTAaBJICHHOU 3a1a41

Brnanets (B1) HaBBIKaMu MCTIOJIE30BaHHUS
METOJIMK CHUCTEMHOTO MOAX0/1a IPH pe-
LICHUH 33]1a4 UCKYCCTBEHHOTO MHTEI-
JIEKTa

VYK-2 CriocobeH onpeaensits Kpyr
3a71a4 B paMKax MMOCTaBJICHHON
LIeTIH ¥ BHIOUPATh ONTHMAaJIbHBIC
CIOCOOBI UX PELICHHS, HCXOAS U3
JEeHCTBYIOIHMX PABOBBIX HOPM,
HMEIOIIUXCS PECYPCOB M OrpaHude-
HUHI

VK - 2.1. IIpoBoaut aHanus
MIOCTaBJICHHOH TIeTH U pop-
MYJIHpPYET COBOKYITHOCTb B3a-
MMOCBSI3aHHBIX 3a/1a4, KOTO-
pble HEOOXOANMO PEIIUTh JUIS
ee JOCTIKEHHA

3HaTh (32) METObI OLIEHKH UHCTPYMEH-
TaJIbHBIX CPEJCTB HCKYCCTBEHHOT'O MH-
TEJIEKTA, UCXOAS U3 HMEIOLIIXCS PECyp-
COB ¥ OIpaHUYEHUN

Ywmets (V2) onieHnBaTh HHCTPYMEHTAIh-
HBIC CPEACTBA NCKYCCTBEHHOTO UHTEII-
JIEKTa, UCXOSl N3 MMEIOIIUXCS PECYPCOB
Y OTpaHUYEHUI

Bnanets (B2) HaBpIKaMu BEIOOpA ONTH-
MaJIbHBIX HHCTPYMEHTAJILHBIX CPEIICTB
HCKYCCTBEHHOT'O MHTEIUICKTA C YUCTOM
HMMEIOIIUXCS PECYPCOB U OTPAHUICHU I

ITIKC-4. CriocobeH ynpasysiTh Mpo-
LieccaMM YCTaHOBKH, KOHQHTYpH-
POBaHUA U IPOBOJAUTHL PEITIaMEHT-
HbIE pabOTHI HA CETEBBIX YCTPOU-
CTBax U MPOrpaMMHOM obecreye-
HUH, a TAK)KEe 00eCIIeunBaTh U OIl-
TUMH3UPOBATH (PYHKIIMOHUPOBAHHE
0a3 JaHHBIX.

IIKC-4.1. AaMuHHUCTpHUpYET
MpoLecC YCTAHOBKU M KOH(DU-
T'YPUPOBaHUS CETEBBIX
YCTPOUCTB M POTPAMMHOTO
obecneuenus; odecrneurBacT
(hYHKIIMOHUPOBAHUE U OIITH-
MH3aIUI0 0a3 TaHHBIX

3uaTh (33) mporecc yCTaHOBKH M KOH(H-
TYPUPOBaHUs CETEBBIX YCTPOMICTB U IIPO-
rpaMMHOTO 00ecredyeHust; 00ecneunBaeT
(YHKIIHOHUPOBAHWE W  ONTHMH3AIHIO
0a3 MaHHBIX.

Ymers (Y3) anMHHUCTPUPOBATH MPOLIECC
YCTaHOBKH M KOH(UTYpHPOBAHHS CETe-
BBIX YCTPOWCTB M MPOTPaMMHOTO obec-
neyeHus1; odecreunBaeT QyHKIHOHUPO-
BaHME M ONTHMHU3AUHMIO 0a3 TaHHBIX.

Brnaners: (B3) meroaukoit ycTaHOBKH U
KOH(HUTYPHPOBAHUS CETEBBIX YCTPOUCTB
U TIPOrpaMMHOTO obecnieueHus; odecre-
YrBaeT (PYHKIMOHUPOBAHHE W ONTHMU-
3a1MI0 0a3 TaHHBIX

4, O0BbeM TUCHUIIUHBI

OOmumii 00beM TUCHMIIINHEBI COCTABIIIET 3 3a4ETHRIX enuHUIEI, 108 yacos.

Tabnuna 4.1
AyIUATOpHBIC 3aHATHS / KOHTAKT-
dopma mnpo-

®opma | Kypc/ Has paboTa, Jac. Camocros- Kon- MOV TOU-
o0yde- | ce- [Ipaktuue- | JlaGopa- TeIbHAs pa- | TPOJb, SHIT

Jlek- HOW aTrTecra-

HUS | MECTp CKHUE 3aHs- | TOPHBIC 3a- 6o0Ta, Jac. qac
007078 107071
TUS HATUS
Ounas 3/6 16 - 32 60 - 3auer
5. CTpyKTypa U coJep:kaHHue TUCHUILIHHBI

5.1. CtpykTypa AUCHUTIIMHBI

ouyHasi ¢popma o0yuenusi (OPO)




Tabmuua 5.1

CTpyKTypa TUCITUTUIHHBI AYZHTOPHEIC 3aH5-
Ne PYKTYpa JHCr THSL, Yac. CPC, | Bcero, Koz O1eHoYHbIE
wn | Homep HaunmenoBanue pazgena | JI. | IIp. | Jla6. Hac. Hac. UK cpeactea
pasnena
1 1 Bgenenne. OcHOBBEI Ma- 2 ) 2 6 10 KonTponbHast
MIMHHOTO 00Y4EHHUsI pabora Nel
2 2 Mertob ONTHMM3ALMH. | i 6 10 18 KonrponbHas
I'pagueHTHBIN CyCK pabota Ne2
N KontponbHas
3 3 Jluneiinas perpeccust 2 4 6 12 paGora Ne3
4 4 MeT?'H Omukajiuux co- 2 - 4 8 14 Konnoxsuym
ceneit
HauBHblil GalfecoBCKuil Nel, Konrposb-
5 5 2 eeone 2 | - | 4 8 14 | VK-1.3, | mas paGora Ned
KIaccu(uKaTop VK21
6 6 Jloructuueckas perpec- 2 ) 4 6 12 TKC- KoHnTponbHas
cust 41 pabota Ne5
' KoHTponsHas
. ) pabora Ne6
7 7 JepeBss perieHuit 2 4 8 14 KomiokBHyM
Ne2
WnnuBunyans-
8 8 Knacrepuzanus 2 - 4 8 14 HO® 3a/1aHuC,
Komnoksuym
Ne2
9 1-8 3auer ) ) ) ) ) Bompock! k 3a-
4eTy
Uroro: 16 - 32 60 108 X X

3aounas popma o0yuenus (3DO) : He peanusyercs

OuHo-3a04Hast popma o0yuenus (O3PO): He peanuzyercs

5.2. Coneprxanue AUCIUTIIHBL.

5.2.1. ConeprkaHue pa3aeaoB AUCIHHUIUIAHBI (TUIAKTHYSCKHUE ¢TUHUIIBI)

Pasznen 1. Beenenune. OcHOBBI MalIMHHOTO 00y4eHusi. MammuHoe oOyuenue. O0yue-
HUE I0 Mpele/IeHTaM U JeAyKTHBHOoe oO0yueHue. Kareropum 3agad mammHHOro oOyueHus. Me-
TOJIbI U AITOPUTMBI MAaIIMHHOTO 00yueHus. O0yuaroias Beibopka. O0yudaroliee U TECTOBOE MHO-
)kectBa. Kpocc-Banuaanus.

Pasnea 2. Meroabl onTumu3anuu. I'pagueHTHBIN cnycK. 3ajada perpeccuu 1 KJlaccu-
¢ukanuu. Oynkuusa noteps. Ontumuzanus. Ilepedbop no cerke. [IponsBonHas, 4yacTHbIE TPOU3-
BOJIHBIE, TPpaJueHT. ['pagueHTHbIN ciyck, mpoOieMa BeiOopa mara. CToXacTUYeCKUI TpajiueHT-
HbIl criyck. Mcnons3oBanue momenTa. Adagrad, Adadelta, Adam. RMSProp.

Paspen 3. Jluneiinasa perpeccusi. [loctaHoBKa 3amaun IMHEHHON perpeccun. Merop
HAUMEHBITNX KBaApaToB. KoBapuamnus, koppensius. Kputepuit R?. AHanu3 ocTaTKoB.

Pa3nen 4. Meron 0amakaiimmx coceaeii. [lonstue u cBoiictBa meTpuku. OcnadieHue Tpe-
OOBaHUs K HEPABEHCTBY TpeyrojibHMUKa. ba3oBslil anroputm kiaccudukanuu merogom 1-NN u k-
NN. IIpeumymectBa u Hepoctatku. Metpuku L1, L2, Xemmunra, JIeBeHIITEiHA, KOCUHYCHOE
paccrosinue. IloTepss TOYHOCTH HOPMBI B BBICOKHMX pa3MepHoOcTsAX. HopManuszamus KoopauHart.
[IpenBaputenbHas TpaHncopmalus MpocTpaHCTBa Npu3HakoB. MeTpuka Maxanano6uca. Kpocce-
BaJTUAIMSI METOJIOM «0e3 oHoTo» (leave one out). Onpeenenue rpanuil, TOKa3aTelb MOrpaHry-
HocTu. CxaTue 1o JaHHbIM. [loHsATHS BBIOpOCA, MPOTOTHIIA, YCBOCHHOM TOUKH. AJTOpUTM XapTa
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(Hart). Perpeccust meronom k-NN. B3semennsie coceau. CBs3b ¢ TpaueHTHBIM criyckoM. CTo-
xactudeckas (opMynupoBka, softmax. Meton cocemnux kommoHeHT (neighbour component
analysis). CBsi3b ¢ BBITYKJION onTuMm3anueit. Meron 6ompimoro 3amaca (Large margin NN). Omn-
TUMH3AIM K1accupukaTopa, k-d nepeBps. Xemu, 4yBCTBUTEIbHBIC K JIOKAIBHOCTH, XEIITH COXpa-
HSIOIINE JIOKATBHOCTb.

Pa3znen 5. HanBHblii 0aliecoBcknil Kiaccu@ukaTop. Y ciIoBHas BEpOATHOCTh. baliecoBo
pematoiee npauio. O6HoBIeHUE BeposiTHOcTel. HauBHBIN KilaccupukaTop, IpeanooKeHue o
HE3aBUCUMOCTH Ipu3HaKoB. OleHKa IUIOTHOCTU paclpeAeNieHus UIsl YUCIOBbIX MPU3HAKOB. AJl-
FOPUTMUYECKUE ONTUMH3aNHU. Aroput™M EM.

Pazaen 6. Jloructuueckas perpeccusi. Curmona. Metoa HanOoOJbIIEro MPaBI0Ioa00us.
Jloructuueckas perpeccust i Metok 0,1.

Paznen 7. [lepeBbsi pemenuii. [lonsitue nepesa pemenuii. bopr0ba ¢ oBepuTTHHIOM:
bagging, BEIOOpKU Mpu3HAKOB. AHCaMOIu, ciaydaitaeiid iec (Random Forest). [Tonsitue saTpONnHH,
onpezaenenue uHbopmaiuu no llennony. Metpuku: npumecu J[xunu (Gini impurity), 1o6aB-
nenHas uaopmarms (information gain). JlepeBbst perpeccun. Merpuka Bapuauuu. Hempepsis-
HBbIE MpU3HAKU. Vcronp30BaHUE TIaBHBIX KOMIIOHEHT BMECTO Mpu3HakoB. CokpailleHue aepena
(pruning).

Pa3nen 8. Knacrepusauus. 3anaga o0yuenus 0e3 yaurens. Hemerpuaeckas kiiactepusa-
us: QYHKIHUS CXOXKECTH, KOMIIOHEHTHI CBS3HOCTH M OCTOBHBIE JICPEBBSI, HEpapXuyecKast KJlacTe-
pu3anus CHU3Y BBEpX. METpPUKH, TIOHATHE IICHTPOUJIA U MPEACTaBUTENS Kiacca. LleHTpounaHbie
anroputmbl: k-means, k-medoid. Anroputmsl, ocHoBanHbIie Ha iotHocTH: DBSCAN, OPTICS.
ANTOpUTMBI, OCHOBaHHBIE Ha pacIipe/ie]IeHHH: cyMMma rayccual. Heuérkas kiactepusanusi, ajro-
put™M c-means. Metpuku KadectBa: leave-one-out, cuinyst, uHaekc Jpsuca-boanuna (Davies-
Bouldin), uaaexc Jauna (Dunn).

5.2.2. ConeprkaHue AUCIUILIMHBI IO BUJIAM YYEOHBIX 3aHITUN

JIeKUMOHHbIE 3aHATHS

Tabmuma 5.2.1

. Howmep pas- O0wewMm, vac.
n /;[ e 300 | 0300 Tema nexunu
TUTHHBI
1 1 2 - - Beenennie. OCHOBBI MAITTHHOTO OOYUEHUS
2 2 2 - - MeTtonbl onTUMu3auu. [ paJueHTHBIN CITyCK
3 3 2 - - Jluneiinast perpeccust
4 4 2 - - Metox Onmxalmux cocenei
5 5 2 - - HawuBHbli OaiiecoBckuii KiaccudukaTop
6 6 2 - - Jlorucruueckast perpeccust
7 7 2 - - JlepeBbs pemeHui
8 8 2 - - Knacrepuzanust
HWroro: 16 - - X
IMpakTuyeckue 3aHATHSA
HpaKTI/I‘IeCKI/Ie 3aHATHUA HC MIPEAYCMOTPECHBI y‘-Ie6HI)IM IIJIaHOM
JlabopaTopHbie padoThl
Tabmuma 5.2.2
No Howmep pas- O6BeMm, gac.
W | Aena wmcun- 0DO 300 | 0300 Tema 1a00paTOPHOTO 3aHSATHS
TUIMHBI
1 1 2 - - Brenenne. OCHOBBI MAITMHHOTO OOYYCHHS
2 2 6 - - MeToapl onTUMHU3AIHH. | paJHeHTHBIN CITyCK
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3 3 4 - - JIunelinas perpeccust
4 4 4 - - Merton OnmKkaiimux cocenei
5 5 4 - - HawuBHblii GaliecoBCKHiA KitaccuuKarop
6 6 4 - - Jloructuueckas perpeccust
7 7 4 - - JlepeBbs perienui
8 8 4 - - Kiactepuzanust
HUroro: 32 - - X
CamocrosiTeIbHAS paﬁoTa CTya€HTa
Tabmuna 5.2.3
Ne | Homep paznena O0beM, uac.
P pasit 2 Tema Bug CPC
n/n JUCHUTUINHBI OP0O | 300 | 0390
H3yyenune TeopeTHUECKOro
Beenenne. OcHOBBI Ma-
1 1 6 - - Marepuana, IMOATOTOBKa K
IIMHHOTO O0yYCHUS .
KOHTPOJILHOH pabote Nel
W3yuenne TeopeTndeckoro
Metoapl  ONTUMH3ALH.
2 2 10 - - . MaTepuana, MOJATOTOBKa K
I'pagueHTHBIN CITyCK .
KOHTPOJILHOH pabote No2
W3yyenne TeopeTndeckoro
3 3 6 - - Jluneiinas perpeccust MaTepuana, MOIATOTOBKa K
KOHTPOJIHHOH padote Ne3
4 4 8 ) ) Mertox Ommxadmux coce- | M3ydeHHe TeopeTHIecKoro
Jen MaTrepuana, NOArOTOBKa K
5 5 8 HauBHblil  GaifecoBckuii | KOHTPOJIbHOH padote Ned u
Kiaccudukarop K KOJUIOKBUYMY
N3yyenne TeopeTHUECKOro
Jloructuueckass perpec-
6 6 6 - - . Mmarepuaina, MOJArOTOBKAa K
KOHTPOJIbHO# padbote N5
N3yyenne TeopeTHUECKOro
. Mmarepuaina, IMOJArOTOBKAa K
7 7 8 - - JlepeBbs perieHuit p » oA
KOHTPOJIBHOM pabore Ne6 u
KOJUIOKBUYMY Ne2
W3yyenne TeopeTndeckoro
Marepuasa, IIOATOTOBKa K
8 8 8 - - Knacrepuzanus KOJUIOKBHYMY Ne2, BBIITOJ-
HEHHWE  WHAWBUIYaTBHOTO
3aJaHus
9 1-8 - - - 3auer [MoxroToBka Kk 3a4eTy
HUroro: 60 - - X X

5.2.3. [IpenogaBaHue AMCUUILIMHBI BEIETCS ¢ IPUMEHEHHEM CIIEAYIOIIUX BUIOB 00pa3o-
BaTEIbHBIX TEXHOJIOTHI:

— UKT — texnonoruu (Busyanusanus yuedHoro marepuaia B PowerPoint B n1uagorosom

pexume);

— 00ydeHHe B COTpyIHUYECTBE (KOJIEKTUBHAS, TPYMHIOBas paboTa);

— UWHAMBHIYyalbHas pabota (1aboparopusie 3ausaTus, CPC);

— TEXHOJIOTHUS POOJIEMHOTO 00YUEeHHUS.

6.

TemaTnka KypcoBbIX padoT/IPOEKTOB

KypcoBble paboThl/IPOEKTHl HE MPETYCMOTPEHBI YUEOHBIM IIJIAHOM.

7.

KonTtposabHbie padoTsl
KoHnTposnbHble paboThl HE PETYCMOTPEHBI YUEOHBIM IJIAHOM.



8.1. Kpurepuu olieHMBaHUS CTENIEHU IOJIHOTHI U KAUYECTBA OCBOCHMSI KOMIIETEHLIUH B CO-

8. OuneHka pe3yJbTATOB OCBOEHHS TUCHUIIUHBI

OTBETCTBHH C TUNIAHUPYEMBIMHU pe3yJbTaTaMu 00yueHus npuBeneHs! B [Ipunoxenun 1.

8.2. Pelitunrosas cucrema OLCHUBAHWA CTCIICHHU ITIOJHOTHI U Ka4€CTBAa OCBOCHHA KOMIIC-

TEHIIMA 00y4aromuxcs O9HOr (HOpMBI 00yUeHUs TIpeAcTaBieHa B Tabmuie 8.1.

Tabnuna 8.1
Konnye-
Ne n/mt Bunsl MeponpusaTHii B paMKax TEKYLIErOo KOHTPOJIA CTBO 0aj-
JIOB
1 Tekymias arTecTanus
1 KonTtponbnas pabora No 1 0-10
2 Kontposbnas pabora No 2 0-10
3 KonTponbaas padorta Ne 3 0-10
HNTOI'O 3a nepByro TEKYUIYIO aTTECTALHIO 0-30
2 TeKyulasi arTecTalus
4 KomnokBuym Nel 0-10
5 KonTponbaas padbora Ne 4 0-15
HNTOI'O 3a BTOpYI0 TEKYIYIO aTTECTALUIO 0-25
3 TeKyIIas aTTecTalus
6 KonTponbaas padbora No 5 0-10
7 KoHnTtposbHas padora No 6 0-10
8 WuauBuayaibHOE 3a/1aHHE 0-15
9 KomnokBuym Ne2 0-10
NTOTI'O 3a TpeThIo TEKYIIYIO aTTECTAIUIO 0-45
BCET'O 0-100
9. Y4eOHo-MeTOAMYECKOEe H HH(POPMALMOHHOE 00ecnedeHue JUCIUIIMHBI

9.1. Ilepeuenpb pekoOMeHIyeMOH JIuTepaTypsl npezacTasiieH B [Ipunoxenun 2.
9.2. CoBpemeHHbIE TIpodeccHOHaTbHBIE 0a3bl TaHHBIX U WH(OPMAIIMOHHBIE CIIPAaBOYHBIC
CUCTEMBI:

—  DIeKTpOoHHBIN Katanor/JnekTponHas ouomuoreka TUY http://webirbis.tsogu.ru/;

— Iudposoit ob6pazoBarenbHbI pecypc — Oubmuoteunas cuctema IPR SMART —
https://www.iprbookshop.ru/;

—  DJeKTpOHHO-OMOIMOTEeYHAs
www.studentlibrary.ru;

—  DnexkTpoHHO-O0nbMmnoTeunas cucrema «JIAHb» https://e.lanbook.com;

cucrema ((KOHCYJ'ILT&HT CTYACHTa»

—  O6pasosatenbHas miatdopma FOPAUT www.urait.ru;
— Hayunas snexrponnas 6ubnuoreka ELIBRARY.RU http://www.elibrary.ru,
—  bubGnuotexu HepTsaHbIX By30B Poccuu:

. OnekTpoHHas HedTerazoBas Oubnamoreka PI'Y Hedtn m raza um. ['yOkuna
http://elib.qubkin.ru/;
J OnekTpoHHas 6ubiaroTeka Y pUMCKOT0 rocyapCTBEHHOTO HE(PTSIHOTO TEXHHUYE-

ckoro yHuBepcutera http://bibl.rusoil.net/;



http://elib.gubkin.ru/
http://bibl.rusoil.net/

texHndyeckoro yauepcurera YI'TY http://lib.ugtu.net/books.
9.3.JInmeH3roHHOE W CBOOOIHO PacHpOCTPaHsAEMOe MPOrpaMMHOE 00eCIicUeHre, B T.4.
OTEUYECTBEHHOTO MPOU3BO/ICTRA:

10.

Microsoft Windows;

Microsoft Office Professional Plus;

Jupyter Notebook (cBo6oano-pacnpoctpansemoe I10);
Visual Studio Code (cBo6ogHO-pactpoctpansemoe [10);
Google Collaboratory (cBo6oaH0-pactpoctpansemoe I10).

bubnuoreyHo-MHPOPMAITMOHHBIA KOMIUIEKC YXTHHCKOTO TOCYAapCTBEHHOTO

MarepuajibHO-TeXHH4YEeCKOe o0ecreuyeHue TUCIUITHHbI
[Tomernenus 1y1st IPOBEIEHUS BCEX BHIOB PaOOTHI, MPETYCMOTPEHHBIX YICOHBIM IJIAHOM,
YKOMILIEKTOBAaHbI HEOOXOIMMBIM 000PYIOBAaHHEM U TEXHUUYECKUMU CPEICTBAMHU O0yUYEHUSI.

Tabmura 10.1

O0ecneYeHHOCTh MaTePHAJIbHO-TEXHUYECKUX yeaoBuii peaausanuun OIIOII BO

HammenoBanue yue6-
HBIX MPEIMETOB, Kyp-
COB, TUCITUIIIAH (MO-
Jtynei), MpakTHKH,
HHBIX BUJIOB YU4eOHOM

HaumeHnoBanue nomenieHuil s npoBeAeHUs BCEX BU-
JIOB Y4eOHOU IesITeIbHOCTH, IPEIYCMOTPEHHOM yueo-
HBIM IIJIAHOM, B TOM YHCJIC IOMEIICHMS IJISI CAMOCTOS-

Anpec (MECTOIIOIOKEHHUE)
MIOMELIEHUH 1Sl IpOBeie-
HUS BCEX BUJIOB yUeOHOH nie-
ATELHOCTH, NPETyCMOTPEH-
HOMW y4eOHBIM IUIaHOM (B
cllyyae peanusaiu oopaso-

CTBCHHOI'O MHTECJI-
JICKTa

/1 JIeATEIILHOCTH, . .
TENILHOM pabOThI, C yKa3aHUEM MepeyHsi OCHOBHOT'O 000- | BaTeNbHOM MPOrpaMMBbl B ce-
MIPEIYCMOTPEHHBIX o .
pyZAoBaHUs, yueOHO — HATTLIIHBIX TTOCOOMH TeBOH (hopmMe TOTIOTHH-
Y4eOHBIM IDTAaHOM 00-
. TEJILHO YKa3bIBACTCsl HaNMe-
pa3oBaTenbHOH Mpo-
HOBaHME OPraHU3allH, C KO-
rpaMMBI .
TOPOH 3aKIFOYEH JOTOBOP)
1 2 3 4
JIeKIIMOHHEBIE 3aHITHS: 625039, r. TroMeHb, yi.
Y4eOHas ayAuTopus IS IPOBEICHHS 3aHATHI JIEKITNOH- [MenpHuKaiire, 1. 70.
HOTO THIIA; TPYIIOBBIX ¥ MHIWBHUAYaJIbHBIX KOHCYJIbTa-
LMH; TEKYIEro KOHTPOJS W IPOMEKYTOYHOM arrecra-
UM
OCHAaIIIEHHOCTB!
VYueOHast MeOenb: CcToJbI, CTYNbsi. MoHOONOK - 1 miT.,
HPOEKTOP - 1 MIT., MPOEKIIMOHHBIH KpaH - 1 MmIT., aKyCTH-
yeckas cuctema (KOJIOHKH) - 4 mT., MUKpo(oH - 1 mrT.,
WHcTpymeHTa bHBIC
JOKyMeHT-Kamepa - | mrt., TexeBu3op - 2 mrT.
Cpe/CTBa UCKYC-
1. JIaGopaTopHbIE 3aHATHS: 625039, r. TromeHs, yII.

VYueOHast ayAUTOpUS ISl TPOBEICHMUS 3aHATHI CeMUHAp-
ckoro tuna (J:abopaTOPHBIX 3aHSATHI); TPYMIOBBIX U UH-
JUBHUTyaTbHBIX KOHCYJIBTALUH; TEKYIIETO KOHTPOIS U
NIPOMEKYTOUYHOH aTTecTaluu.

OcCHaIIEHHOCTD:

YuebHast MeOeIb: CTOJBI, CTYJIbSI. MOHOOJIOKH, IPOEKTOP
- 1 mWT., IPOEKIIMOHHBIHA KpaH - 1 mT., aKycTHYECKas! CU-
creMa (KOJIOHKH) - 4 1IT., MUKPOQOH - | MIT., JOKYMEHT-
KaMepa - | mT., TeneBu30p - 2 mT.

Menbuukaiire, 1. 70



http://lib.ugtu.net/books

11. Meroanuyeckue ykazanusi no opranuszamuu CPC

11.1. Meroauueckue ykazaHus MO MOATOTOBKE K JJA00OPATOPHBIM 3aHSATHSIM.

Baxxaolt popmoii camocTosTenbHON pabOThI CTYACHTA SBJIAETCS CUCTEMAaTHYecKas U Iula-
HOMEpHas MOJAr0TOBKa K JlabopaTopHOMYy 3aHATHIO. [locie nekuuu CTyJeHT JOJIKEH MO03HAKO-
MUTbC C IJIAHOM JIAOOPATOPHBIX 3aHATUI U CIIMCKOM 00s13aTeIbHOM U JONOJHUTEIbHOM IUTEpa-
TYpBbl, KOTOPYIO HEOOXOAMMO IIPOUNTATh, U3YUNUTh U 3aKOHCIIEKTUPOBATh. Pa3zbsicHeHUE 110 BOIIPO-
caM HOBOW TEMBI CTYJCHTHI MOIYYaIOT y MPENoAaBaTeisi B KOHIIE MPEIbIIYIIEro J1abopaToOpHOTO
3aHATUS.

[TonroroBka k 1a00paTOPHOMY 3aHATHUIO TPEOYET, IPEXKIE BCErO, YTEHHUS PEKOMEH TyEeMbIX
UCTOYHUKOB. Ba)KHBIM 3TarioM B caMOCTOSITETIbHOM paboTe CTyIeHTa SBIISETCS TOBTOPEHUE MaTe-
pHaja o KOHCHEeKTy JeKuuu. OfHa U3 IJIaBHBIX COCTABIIAIOLIMX BHEAYIUTOPHOM MOJTOTOBKH —
pabota ¢ kHuroil. OHa npenmnoaraeT: BHUMaTeIbHOE IPOYTEHUE, KPUTHUECKOE OCMBICICHHUE CO-
JiepKaHus, 000CHOBaHHE COOCTBEHHOM MO3ULMHU 110 JUCKYCCHOHHBIM MOMEHTaM, IIOCTAHOBKHU HH-
TEPECYIOLUX BOIPOCOB, KOTOPHIE MOTYT CTAaTh MIPEIMETOM OOCYXKICHHS HAa IPAKTUYECKOM 3aHs-
THH.

B nauasie 1abopaTopHOTO 3aHATHS JOJDKEH IPUCYTCTBOBATH OPraHU3aIIMOHHBII MOMEHT U
BCTYNUTENbHAs yacTb. [IpenomaBaTens NpOM3HOCUT KPATKYIO BCTYIHTEIBHYIO pedb, I1e GhopMy-
JMPYIOTCS OCHOBHBIE BOIPOCHI M TPOOIIEMBI, CITOCOOBI X PEIICHUS B IPOIECCE PAOOTHI.

B KoHIe KaXI0# TeMbl MOJBOAATCS UTOTH, MPEUIAratoTCsl TEMbI JOKJIAl0B, BBIHOCATCS
BOIIPOCHI JUIl CAMOIIOJTOTOBKH.

JIaGopaTopHble 3aHTHS ABISIOTCS OJJHON U3 BasKHEHIINX GOpM 00yUeHUs CTYJEHTOB: OHU
HO3BOJISIIOT CTYACHTAM 3aKpENUTh, YIIyOUTh U KOHKPETU3UPOBATh 3HAHUS 110 CO3/IaHUIO U KC-
IulyaTaluy 6a3 JAaHHBIX, MOJATOTOBUTHCS K HAaydHO-HCCIEI0BATENbCKON JesITeabHOCTH. B mpo-
1ecce paboThl Ha TAOOPATOPHBIX 3AHITHIX 00YUYAOIIUICS TOJKEH COBEPIIICHCTBOBATH YMEHUS U
HaBBIKH CAaMOCTOSTEIIHHOTO aHaJM3a UICTOYHUKOB M HAYIHOW JIUTEPATYpPhl, 4TO HEOOXOAMMO st
HAYYHO-HCCIIEIOBATEIBCKON pabOTHI.

Y cBOEHHBIN MaTepHall HEOOXOAUMO HAYUNTHCS IPUMEHSTH IPH PEIICHUN MIPOCTABICHHBIX
3ajad.

YcnenHoMy OCyIIecTBIEHUIO BHEAYIUTOPHON CaMOCTOSITENIbHONH PabOThl CIIOCOOCTBYET
IpOBE/IeHUE KOJTOKBUYMOB. OHM 00€CieunBatOT HEMOCPEICTBEHHYIO CBA3b MEX/y CTYJACHTOM U
npernojiaBareneM (10 HUM IpernojiaBaTeNb CyJUT O TPYIHOCTSAX, BOZHUKAIOMIUX Y CTYJEHTOB B
X0Jle y4eOHOTO Tpolecca, O CTETNeHH YCBOCHHUS NpPEAMETa, O TMOMOIIH, KaKyl0 HaJao yKas3aTb,
YTOOBI YCTPAHUTH MPOOEIBI B 3HAHUSX ); OHU MUCTIOIB3YIOTCS JUISl OCYIIECTBICHHUSI KOHTPOJIBHBIX
(GyHKIHIA.

11.2. MeTtoanueckue yKa3aHUs 110 OpTaHU3aIiN CAMOCTOSTETbHON paOOTHI.

CamocrosrenbHas paboTa SBISIETCS OAHON U3 BaKHEHUIIMX (opM H3ydeHus 1000l auc-
uruHbL. OHa MO3BOJISET CUCTEMAaTU3UPOBATh M YIIIYOUTh TEOPETUUYECKHE 3HAHUS, 3aKPENUTh
YMEHUS U HaBBIKH, CIIOCOOCTBYET Pa3BUTHIO YMEHUH MOJIb30BATHCS HAYYHOH U y4eOHO-METOIu-
yeckoil tureparypoil. [lo3HaBaTenbHas 1€ATEIHOCTD B MIPOIIECCE CAMOCTOSATENBHOM paboThI Tpe-
OyeT OT CTyJIeHTa BBICOKOTO YPOBHS aKTUBHOCTH M CAMOOPTaHU30BAaHHOCTH.

B yueOHOM mporiecce BBIIEISIOT IBa BUAA CAMOCTOSTENIHOW Pa0OThI: ayJJUTOPHAS M BHE-
ayJIUTOpHASI.

AymuTopHasi caMoCTOsITeTIbHAsE padoTa Mo JAUCIUIUINHE BBITOJHASTCS Ha yIeOHBIX 3aHS-
THUSIX TI0]T HETIOCPEICTBEHHBIM PYKOBOJICTBOM MPEIOIABATENS H IO €r0 33aHUI0.
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BHeaynutopHas camocTrosiTenbHas paboTa CTYAEHTOB IPEACTaBIsIeT co00il ornyeckoe
IPOIOJDKEHNE ayAUTOPHBIX 3aHATUH. 3aTpaThl BPEMEHHU Ha BHIMIOJIHEHUE STON pabOThI perilaMeH-
TUPYIOTCA pabounM y4eOHBIM M1aHoM. Pexxum pa®oTsl BeIOMpaeT caM 00ydyaromuicsi B 3aBUCH-
MOCTH OT CBOMX CIIOCOOHOCTEH M KOHKPETHBIX YCIOBHIA.

CamocrosrenbHas paboTa MOXKET OCYIIECTBISATHCS MHIMBUAYAIbHO WM TPYNIAMU CTY-
JICHTOB B 3aBHCHUMOCTH OT Li€IM, 00bEMa, KOHKPETHOM TEMaTHKH CaMOCTOSITEIbHOM paboTshl,
YPOBHSI CII0)KHOCTH, YPOBHSI YMEHHUH CTYAECHTOB.

CamocrodrenbHas padoTa BKJIIOYaeT B ce0s paboTy ¢ KOHCIEKTOM JIEKIUH, U3ydeHHE U
KOHCIIEKTUPOBAaHHE PEKOMEHIyeMOMH JINTepaTypbl, U3y4eHHE MYJIbTUMEINAIEKIIUN, PACIIONOKEH-
HBIX B CBOOOJTHOM JIOCTYTIE, pEIICHHE CUTYallMOHHBIX (MPO(hecCHOHANBHBIX) 3aja4, TPOSKTHPO-
BaHME M MOJICITUPOBAHHME Pa3HBIX BUAOB U KOMIIOHEHTOB MPO(ECCHOHAIBHOU IesITeIbHOCTH,
HAYYHO-HUCCIIEIOBATEIBCKYIO paboTy U JIp.
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[Tpunoxenue

I[Inanupyemble pe3yabTaThbl 00y4eHHs /151 GOPMUPOBAHUS KOMIIETEHIHH U KPUTEPUH UX OLleHUBAHUS

Jucuunnnza: MHCTpyMeHTa/IbHBIE CPeCTBA HCKYCCTBEHHOI0 HHTEJVIEKTA
Kon, nanpasnenue noarorosku: 09.03.01 UHdopMaTika U BBIYHCINTE]IbHASI TEXHUKA
Hamnpasnennocts (npoduis): UHdopManuoHHas 6e301aCHOCTh KOMIIbIOTEPHBIX CHCTEM U ceTeil

Ko n HanmmeHoBanne

Kpurepun onieHnBaHuS pe3yabTaTOB 00ydCHUS

Kon xommne- Ko, HaumeHOBaHHE
pe3ynbpTaTa 00y4eHus
TEHIIMU NJIK
10 TUCIUTUIMHE
1-2 3 4 5
VYK-1.3 Ucnons3yer | 3uate (31) MeTOmUKH JleMOHCTpUPYET HacTiy JeMoHcTpupyer gocra- JeMoHcTpupyet ucuep-
METOJIUKH CUCTEM- CHUCTEMHOTI0 MOIX0/1a He 3HaeT metoauku cu- HbIe 3H£ﬂfﬁeTouHK TOYHbIE 3HAHUSI METO- MIBIBAIOIINE 3HAHUS Me-
HOro nmoaxoza Inpu CTEMHOT0O IMOaX0aa UK CUCTEMHOI0O MO/I- TOOUK CUCTEMHOTI'O IO~
CHUCTEMHOTI'0 MOJIX0/1a
pCUICHUH IMOCTaB- Xxoga Xxoaa
JICHHBIX 3a1a4 VYmets (V1) npumeHsts YMeer Ha xopoleM B cosepiieHcTBE MOKET
He ymeer npuMmeHATH YacTuyHO ymeeT mpume-
METOJUKH CUCTEMHOTO YPOBHE IPUMEHATH Me- NPUMEHSTh METOIUKHI
METOJUKH CUCTEMHOTO HSTh METOJUKU CUCTEM-
MOIXOABI ISl BEIOOpA TOAMKH CUCTEMHOTO CHUCTEMHOI'0 MOXObI
MTOIXO/BI T BEIOOpa HOT'O MOAXO/bI 7S BbI-
CPEACTB pELICHUs I0- TIOJIXOIBI [T BRIOOpa U BEIOOpa CPEsICTB pe-
N CPEIICTB PELIEHUS MO~ 0opa CpeacTB pemeHus y
YK-1 CTaBJIEHHOM 3a7jauu . . CPENICTB pEeLLEHUs M0- LIEHMSI TIOCTaBIEHHOMN
CTaBJICHHOH 3aa4u [IOCTaBJIEHHOM 3aJ1auK .
CTaBJICHHOM 3aJaun 3a/1a4u
Brmagerr (Bl) HaBbI- Ha gocrarounom ypoae
He Bnageer HaBbikamu | Henmocratouno Biazeer B cosepiueHcTBe Biazgeer
KaMH  HCIIOJIb30BAHUSA BJIQZICET HaBBIKAMHM HC-
WCIOJIb30BAaHUS METOJUK | HAaBbIKAMU  HCIOJIb30Ba- HaBbIKAMU  HCIIOJIb30Ba-
METOJUK  CHUCTEMHOTO MOJIb30BaHUSI ~ METOJIUK
CUCTEMHOTO  TMOJAXO0Ja | HUSA METOJUK CHCTEM- HUSI METOJMK CUCTEMHOTO
MOIX0JIa TIPH PEIICHUH CHUCTEMHOTO 1oIX0/1a
NP PEUIeHUH 3aJ]]a4 MC- | HOTO MOJIX0Ja MU pellie- MOJX0Ja TPU PEUICHUH
3a/1a4 HUCKYCCTBEHHOTO IpHU pelieHun 3aaad Mc-
KYCCTBEHHOTO  WHTEN- | HUM 3aJad HCKYCCTBEH- 3a1a4  MCKYCCTBEHHOTO
MHTEJJIEKTa KYCCTBEHHOTO HHTEJ-
JIeKTa HOT'O MHTEJJIEKTa WHTEIJIeKTa
JIeKTa
YK-2 YK - 2.1. TIpoBoaut | 3Hath (32) METOBI He 3HaeT Metosl | JlemoHcTpupyer uvactud- | JlemoHcTpupyer gocta- | JleMOHCTpUpyeT —ucdep-

aHAJIU3 [OCTaBJICH-
HOH 1iemm u Qopmy-
JUPYeT  COBOKYII-
HOCTb  B3aMMOCBS-
3aHHBIX 3aj1a4, KOTO-
pele  HEeo0X0IMMO

OIIEHKH HHCTPYMEH-
TaJIbHBIX CPEJICTB HUC-
KYCCTBEHHOI'O UHTEJ-
JIEKTa, UCXOJs U3 UMe-
IOIIUXCS] PECYPCOB H
OrpaHUYEHUH

OIICHKU MHCTPYMEHTAJIb-
HBIX CpEACTB  MCKYC-
CTBEHHOI'O HHTEJUIEKTA,
HCXOAs W3 HMEIOINAXCS
pPEecypcoB U OrpaHuye-
HUH

HBIC 3HAHHUA MCTOIOB
OLICHKW HMHCTPYMCHTAJIb-
HBIX CpCACTB HCKYC-

CTBEHHOT'O HUHTEJUICKTa,
HUCXOJsl M3 HMMEIOIIUXCS
PeCypcoB M OrpaHUYEHUN

TOYHbIE 3HAHHUS METOJIOB
OLICHKA WHCTPYMCHTAJb-
HBIX CpEICTB  MCKYC-
CTBEHHOTO HUHTEJUICKTa,
HUCXOJsl M3 HMMEIOIUXCS
PeCypcoB M OrpaHUYEHUN

MIBIBAIOIINE 3HAHUSI METO-
JIOB OLIEHKH HHCTPYMEH-
TaJBHBIX CPEJICTB UCKYC-
CTBEHHOTO  WHTEJJIEKTa,
HUCXOJsl U3 HUMEIOIIUXCS
PecypcoB 1 OrpaHUYEHUN
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pemuTh i ee J0-
CTHOKEHUS

Ymers (Y2) ouenn-
BaTh HHCTPYMEHTAJIb-
HBIE CPEIICTBA HCKYC-
CTBEHHOTO UHTEII-
JeKTa, HCXOIS U3 UMe-
IOILIXCSL PECYPCOB
OTrpaHUyEeHUI

He ymeer oueHuBath
WHCTPYMEHTAJIbHEIC
CpPeICcTBa  HMCKYCCTBEH-
HOIO MHTCIIEKTa, WC-
X0 3 UMEIOIITUXCS pe-
CYpCOB M OIpaHUYECHUN

YacTUYHO yMEeT OLIEHHU-
BaTh MHCTPYMCHTAIbHBIC
CpeICTBa  WCKYCCTBEH-
HOT'0 UHTEJICKTa, UCXOs
13 UMEIOIINXCS PECypPCOB
U OTpaHUYEHU

Ymeer Ha  XxopouleMm
YPOBHE OLICHWBaTh WH-
CTPYMEHTAIIbHBIE ~ Cpe-
CTBa HCKYCCTBEHHOTO MH-
TEIUIEKTa, HCXOHI U3
HNMEIOIINXCS PECYPCOB U
OTrpaHUYEHUI

B cosepuieHCTBE MOXET

OLICHWBaTh HMHCTPYMCH-
TalbHbIE CPEICTBA UCKYC-
CTBEHHOTO  HMHTEJUIEKTA,

HCXOIsl W3 HMEIOMNXCS
PECYPCOB U OTpaHUUYEHUHN

Bnagets (B2) HaBbI-
KaMH BbIOOpa ONTH-
MaJIbHBIX HHCTPYMEH-
TaJIbHBIX CPEJCTB HC-
KyCCTBEHHOT'O MHTEJI-
JIEKTa C Y4eTOM HUMe-
IOIINXCS] PECYPCOB H
OTrpaHUyYEHUI

He Bmageer HaBbIKaMu

BI)IGOpa OIITUMAJIBHBIX
HHCTPYMCHTAJIbHBIX
CpCACTB HNCKYCCTBCH-

HOTO MHTEJUIEKTa C yde-
TOM HMMEIOIIUXCA pecyp-
COB U OTpaHIYCHHNA

Henocrarouno Brianeer
HaBBIKAMH BBIOOpA OINTH-
MaQJIBHBIX ~ WHCTPYMEH-
TaJIBHBIX CPEACTB HCKYC-
CTBEHHOT'0 MHTEJUIEKTA C
Y4eTOM HMEIOIUXCs pe-
CYPCOB M OTpaHHUYCHUI

Ha nocrarounom ypoBHE
BlIaJle€T HaBbIKAMM BBI-
0opa ONTHMAaIBHBIX HH-
CTPYMEHTAJIbHBIX
CPEICTB UCKYCCTBEHHOTO
UHTEUIEKTa C  y4eTOM
HUMEIOIINXCS PECYpcoB U
OTrpaHHYEHUI

B coBepuieHcTBe Biajeer
HaBbIKaMU BBIOOpA ONTH-
MalbHBIX ~ HMHCTPYMEH-
TaJIbHBIX CPEJICTB HCKYC-
CTBEHHOTO MHTENJIEKTa C
Y4eTOM HMEIOLIUXCS pe-
CYPCOB M OTpaHUUYCHUI

[IKC-4

TIKC-4.1. AnMuun-
CTPHpYET  IpOLecC
YCTaHOBKH U KOH(H-
TYPUPOBaHUS  CeTe-
BBIX YCTPOWCTB U
MPOTPaAaMMHOTO
obecneuenus; obec-
neynBaeT ()yHKIHO-
HUPOBAHHWE W OMTH-
Mu3aiuo 0a3 JaH-
HBIX

3uatp (33)-mporece
YCTaHOBKH M KOH(H-
TYPHPOBaHHS CeTe-
BBIX YCTPOHCTB U
HPOrPaMMHOTO
obecmeuenus; obec-
neunBaeT (QyHKIHO-
HUPOBaHWE W ONTH-
mMuzanu 0a3 1aH-
HBIX.

He 3maer mpouecc
YCTaHOBKH W KOH(H-
TYPUPOBaHHS CETEBBIX
YCTPOMCTB M IIpO-
TPaMMHOTO o0ecriede-
HUs,  oOecleunBaeT
(YHKUMOHUPOBAHUE U
ONTUMH3ALIUIO 6a3
JaHHBIX.

Y 10BIETBOPUTENBHO
3HaeT MpoIecc YycTa-
HOBKM WM KOHQUTypH-
pOBaHUs CETEBBIX
YCTPOHUCTB H©  MpoO-
rpaMMHOTO obecrieye-
HUSI; obecreunBaeT
(YHKIIMOHUPOBAaHUE H
ONTHMU3aLHIO 0a3 1aH-
HBIX.

Xopowmo 3HaeT mpo-
LIECC YCTAaHOBKH U KOH-
¢burypupoBaHusi cere-
BBIX YCTPOWCTB U NpO-
rpaMMHOTO oOecTede-
HUSI; obecreunBaeT
(yHKIIMOHUPOBaHUE H
ONITUMM3ALUIO 0a3 1aH-
HBIX.

OTaAMYHO 3HAET MnOpo-
LIECC YCTaHOBKH M KOH-
¢urypupoBanus cere-
BBIX YCTPOUCTB U IIPO-
rpaMMHOTO oOecTeue-
HUS; obecrieunBaeT
(yHKIMOHUPOBaHHE H
ONTUMM3ALMIO 0a3 1aH-
HBIX.

Ywmerts (Y 3) agmMuHu-
CTPUPOBATH MPOIIECC
YCTaHOBKH 1 KOH(DU-
TypUpOBaHUS ceTe-
BBIX YCTPONCTB W
POTrPaMMHOTO
obecneueHus; oodec-
nevYnBaeT (QPyHKIHO-
HUPOBAaHUE W OITH-
MH3alHI0 0a3 JIaH-
HEIX.

He ymeer anmunu-
CTpUpPOBaTh MpOoLECcC
YCTaHOBKH W KOH(QH-
TYPUPOBaHHS CETEBBIX
YCTPOMCTB U  MpO-
rpaMMHOTo obecreue-
HUS; obecrieuynBaeT
(YHKUMOHUPOBAHUE U
ONTUMH3ALIUIO 0a3
JIAHHBIX.

Y 10BIETBOPUTENBHO
yMeeT aJIMUHHCTPUPO-
BaTb IPOIECC YycCTa-
HOBKM M KOHQUTypH-
pOBaHUS CETEBBIX
YCTPOHUCTB U Mpo-
rpaMMHOTO obecrieye-
HUS, oOecrieunBaeT
(YHKINOHUPOBaHKUE H
ONITHMU3AINIO 0a3 MaH-
HBIX.

Xopomo ymeer aamu-
HUCTPUPOBAThL  IPO-
[ECC YCTAHOBKH U KOH-
¢durypupoBaHusi cere-
BBIX YCTPOWCTB M MpPO-
rpaMMHOTO obecrieve-
HUS; obecreunBaeT
(hyHKITMOHUPOBAaHUE H
ONTUMU3AIUIO 0a3 aH-
HBIX.

B coBepuieHcTBE ymeeT
aJIMUHUCTPHUPOBATh
MIPOIIECC YCTAHOBKU H
KOH(HUTYpUPOBaHHS
CETEBbIX YCTPOWCTB H
nporpaMMHoro — obec-
reueHus;  oOecreyu-
BaeT (hyHKUHOHHPOBA-
HUE M ONTHMHU3ALUIO
0a3 JaHHBIX.

13




Bnagers (B3) mero-
JIUKOW YCTAHOBKU U
KOH(UTYpUPOBaHUS
CETEBBIX YCTPOWCTB
U TPOrpaMMHOIO
obecneuenus; oodec-
nevYnBaeT (PyHKINO-
HUPOBAaHUE W OMNTH-
Muzanuio 0a3 naH-
HBIX.

He Bnageer meromu-
KOW YCTaHOBKH U KOH-
¢urypupoBanusi cete-
BBIX YCTPOWMCTB U TIPO-
rpaMMHOTO oOecriede-
HUS, obecreyuBaeT
(YHKUMOHUpPOBAaHUE U
ONTHMHU3AIINIO 0a3
JTAHHBIX.

Y 10BN TBOPUTEITHLHO
BIaJEEeT  METOJHMKOH
YCTaHOBKHU U KOH(UTY-
PUPOBaHUS  CETEBBIX
YCTPOHUCTB H  MpoO-
rpaMMHOTO obecrieue-
HUS, obecrieuynBaeT
(hyHKIIMOHUPOBAaHUE H
ONTUMH3AIINIO 0a3 JaH-
HBIX.

Xopoiio BiageeT Me-
TOAUKON YCTAaHOBKU U
KOH()UTYpUPOBAHUS
CETEeBBIX YCTPOWCTB U
porpaMMHOT0  obec-
neyeHus;  oOecreyu-
BaeT (yHKIIMOHUPOBA-
HAE W ONTHMH3AIHIO
0a3 MaHHBIX.

B coBepmienctBe Bia-
JleeT METOIHUKOH yCTa-
HOBKH U KOH(UTYpHPO-
BaHUs CETEBBIX
YCTPOMCTB ¥ Ipo-
rpaMMHOTO obecriede-
HHSL; obecrieunBaeT
(hyHKIITMOHUPOBAaHUE H
ONTUMU3AINIO 633 MaH-
HBIX.
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