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AHHOTaUs

Jucuunnuna «VHTemeKkTyallbHble CUCTEMbD» BXOJIUT B 00pa3oBaTelIbHYIO MPOrpamMmy
BBICIIETO O0pa3oBaHWsi — TporpaMMy OakajlaBpuaTa IO HANpaBICHHIO MOATOTOBKH/
crenuanbHocTd  09.03.01 «MHpOpMaTHKa ¥ BBIYHCIHUTENbHAS TEXHUKa» HANPABICHHOCTH
«[IporpammupoBanue, aHATMTHKA JaHHBIX U nUpoBas TpanchopMaiys cucrem». Jucuuminna
peanmu3yetcs kadenpoit «Nel2y.

JlucuuiuinHa HaresneHa Ha (P OPMHUPOBAHKE Y BBITYCKHHUKA CIEAYIONIMX KOMITETCHIINIA:

[IK-5 «l'oTOBHOCTh HCMHOJB30BaTh 3HAHME OCHOBHBIX METOJOB HCKYCCTBEHHOI'O
MHTEJUICKTA B MOCIIEAYIOIEeH TPOPeCCHOHATBHOMN e TeTbHOCTI

CopepxaHue NUCUUIUIMHBI OXBATHIBAET KPYr BOIPOCOB, CBSI3aHHBIX C COBPEMEHHBIMU
TEHJACHUMSIMU U NEPCHEKTUBAMU Pa3BUTHS METOJIOB MCKYCCTBEHHOI'O MHTEIUIEKTa, MOAEISAMU
NPEJICTAaBICHNUS] 3HAHWM, METOAbl ONEPUPOBAHUS HMH, C METOJaMH pPEIICHUS CIONKHBIX
TPYAHOPOPMATN3YEMBIX 33]1a4, CO CTPYKTYPOI U MPUHIUIIAMU paboThl 3KcriepTHBIX crcteM (2C),
HEHPOHHBIMU CETSIMH, METO/IaMU MAIIIMHHOTO O0y4YeHUSI.

[IperoaBanrie MUCHMIUIMHBI TPEAYCMaTPUBACT CleAylomue (HOpMBI OpraHU3alUuN
yueOHOro mpolecca: JEeKIUH, J1adopaTOpHbIE padOThl, MPAKTUUECKUE 3aHITHs, CEMHHApBI,
camocTosTeNIbHas padoTa 00yJaroIerocs.

[IporpaMMo#i IHUCHUIUIMHBI TPEIYyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, MPOMEXKYTOUHAs aTTecTanus B hopme nudHepeHIupoBaHHOTO 3a4eTa.

OO0mias TpyAOEMKOCTh OCBOEHUS AMCLMILIMHBI COCTaBIseT 3 3adeTHBIX eauHuibl, 108
4acoB.

S3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE

1.1. Tlenu npenomaBaHus JUCITUTUTMHBI
Llenpro sBIISETCSA TONYYCHHE OakalaBpaMy BBINICHA3BAHHOTO HAIMPABJICHHUS TOJITOTOBKU
HABBIKOB, HEOOXOIMMBIX JJIs YUACTHs B IPOCKTAX CO3JaHMUs MHTE/UICKTYalbHbIX cucteM (KC).

1.2. JlucuumimHa  BXOOUT B  COCTaB  4YacTH, (OPMUPYEMOH  y4aCTHHKAMHU
00pa3oBaTelIbHBIX OTHOIICHHH, 00pa30BaTEIIbHON MpOrpaMMBbl BBICIIEr0 00pa3oBaHus (jajee —
OII BO).

1.3. TlepeuyeHb ITAHUPYEMBIX PE3YJIBTATOB OOYUEHUS IO JUCIUILINHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.

B pesynbrate u3ydeHUs AUCHUILIMHBI OOYYAIONIUICS JOJDKEH O0JIaaTh CICAYIOUUMU
KOMIIETCHIIMSIMY WM WX 9acTaMu. KOMIETeHIINY U WHAUKATOPHI MX JOCTHXKEHUS TIPUBEICHBI B
Tabymue 1.

Tabmuna 1 — [lepeuens KOMIETEHINI U UHAUKATOPOB UX JTOCTHKEHUS

Konn
Kareropus (rpymnna) Koa u HauMeHOBaHUE UHIUKATOPA
HanuMEHOBaHHE
KOMIIETEHIIUU JNOCTHXKEHNS KOMIIETEHIINU
KOMIIETEHIIUUA

[IK-5.3.1 3HaTh COBpeMEHHBIE TEXHOJIOTUH
HOCTPOEHHUS CUCTEM UCKYCCTBEHHOTO
MHTEJUIEKTa B YCIOBUAX HEONPEIEICHHOCTH,
OCHOBHBIE€ MOJICIIU, aJITOPUTMbI K METO/IBI
HEYETKOH JIOTHKH, a TakKe 0a30BbIe MOJEIN
HEHPOHHOMW CeTH, KOTOPbIE MOT'YT OBIThH
UCIOJIb30BaHbI MPHU (POpMaAIIU3AINH PEIICHUN
NPUKIIAIHBIX 33124

[1K-5.3.2 3HaTh TEOPETUYECKHUE OCHOBBI U
MOJIEJIH NPEACTABICHUS 3HAHUHN, TEXHOJIOTUU
MOCTPOEHUS SKCIIEPTHBIX CUCTEM, OCHOBAHHBIX
Ha IpaBHiIax

[1K-5.3.3 3HaTh MOCTaHOBKY MpoOiieM

TIK-5 'oToBHOCTE
MaTeMaTU4eCKOro ¥ HHGOPMAIIHOHHOTO

HCII0JIB30BATh
MOJIETTMPOBAHUS CIIOKHBIX CHUCTEM

3HaHHE OCHOBHBIX .
[IK-5.Y.1 ymets paboTarh Ha COBpEMEHHON

METOZIOB

IIpodeccronanbHbIe BBIUNCIIUTEIbHON TEXHUKE
HCKYCCTBEHHOTO
KOMIIETEHIINHT [IK-5.Y.2 ymets pa3pabaTsiBaTh
UHTEIJIEKTa B
UH(POPMALIMOHHOE U TEXHUUYECKOE

Mocyeyrotei
. | obecnieueHre HHTEIUICKTYaIbHBIX CUCTEM
npodeccnoHanbHOM
00paboTku nH(GOPMAITUH U YITpaBICHUS
NeSATSIIEHOCTH

I1K-5.VY.3 ymeTb BbIOMpATh UCXO/Is U3 YCIOBHIA
3a/1a4M MOJEIIH, aITOPUTMBI U METOBI
HEYETKOM JIOTUKH, a TAKKE MOJECIIA HEUPOHHOU
ceTH Juisl popMalin3aluy pereHui
MPUKJIaJHbIX 3324

[1K-5.Y.4 ymets co3aBaTh MOJETU
NIPEACTABICHUS 3HAHUM JUUIS1 CUCTEM
HMCKYCCTBEHHOI'O MHTEJIEKTA B YCIOBHUAX
HEOIIPENEICHHOCTH Ha OCHOBE HCIIOIb30BAHUS
HEYETKOI'0 JJOTUYECKOI0 BBIBOJA

[IK-5.Y.5 ymeTs mutanupoBath mpouecc
MOJIEJIMPOBAHHUS U BBIYUCIUTEIBHOTO
JKCIIEPUMEHTA




T1K-5.B.1 BnageTh HaBBIKAMU CO3AaHUS
MIPOTrPaMMHO-TEXHUUYECKHUX CPEACTB
MHTEIJICKTYaJIbHBIX CUCTEM YIPABJICHUS
[1K-5.B.2 BnageTh HaBbIKaMU U IPUEMaAMU
MPOBEJICHHUS KOMIIBIOTEPHOTO MOJACIMPOBAHUS
HMHTEJUICKTYAJIbHBIX CUCTEM C HCIOJIb30BaHUEM
CIICIIMATTM3UPOBAHHOTO SI3bIKA
MIPOTrpaMMHUPOBAHUS

I1K-5.B.3 BnageTh MeTOaMU ITIOCTAHOBKH
3a1a4 ¥ 00pabOTKH pe3yabTaToB
KOMIBIOTEPHOTO MOJIEIUPOBAHUS

2. Mecro nucummumHbl B cTpyktype Ol
JluctumiimHaa MOKeT 0a3upoBaTHCS HA 3HAHUSX, paHEe MPUOOPETEHHBIX 00yUYaIONTUMUCS
[P U3YYCHHUH CIEIYIOMINX AUCIUTLINH:
- «BBICIIAsi MATEMATUKAY, - «MHPOPMATHKAY,
3HaHUs, TNOJYYEHHbIE TIPU H3YyYEHUU MaTepuana JaHHOW JUCUUIUIMHBI, HMMEIT Kak
CaMOCTOSITEJIbHOE 3HAYCHHUE, TaK ¥ MOTYT UCIOJIb30BAThCA MPU MU3YUYCHUU APYTUX TUCHUILIIUH,
CBSI3aHHBIX C CO3JaHMEM aBTOMATU3UPOBAHHBIX CHCTeM 00paboTKu MH(GOPMAIIUU U YIIPABICHUS.

3. OObeM U TpyI0eMKOCTb TUCIUILIAHBI
Jaraple 00 00mEeM oO0beMe TUCIUIUIMHBI, TPYJOSMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI 1O TUCIUILTHHE (M paclpeieieHue 3TOH TPYJAOEMKOCTH 110 CEMeCTpaM) IPeACTaBICHbI B
tabnuie 2.

Tabnuna 2 — O0beM U TPYAOEMKOCTh AUCIUIIIINHBI

TpynoemMKocTh 110
Bun yuebHoit paboThl Bcero ceMecTpam
Ne6
1 2 3
Oowan mpyooemkocmap oucyuniuHl, 3/ 108 3/ 108
3E/ (uac)
U3 nux uacoe npakmuueckoii n0020moeKu 34 34
Ayoumopnuie 3anamus, BCETo 4ac. 51 51
B TOM YHCIIE!
nexruu (JI), (gac) 17 17
npakTuueckue/cemunapckue 3anstus (113), 17 17
(dac)
naboparopuslie padotsl (JIP), (dac) 17 17
KypcoBoii npoekT (pabota) (KII, KP), (yac)
JK3aMeH, (Jac)
Camocmoamenvnasn paboma, Bcero (dac) 57 57
Buo npomesxcymounoii ammecmayuu’ 3a4er,
midd. 3auer, sx3amen (3auer, dudd. 3au, I[;i):b' Hudd. 3au.
DK3.*%) '

*k
IIpumedaHue: kaHAMAATCKHI 9K3aMeH

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyIOEMKOCTH JUCIUILTHHBI MO pa3JesiaM U BUAAM 3aHITHIA.
Pazgenbl, TeMBbI TUCITUTIIIUHBI KX TPYJOEMKOCTh TIPUBEEHBI B Ta0IHUIIE 3.

Tabnuna 3 — Pa3aensl, TeMbl AUCHUILTUHBL, KX TPYAOEMKOCTh



Pasjensl, TEMBI JUCIUILTMHBL Jlexmpm | 113 JIP KII CPC
’ (gac) (C3) (gac) (gac) | (wac)
Cemectp 6

Pazgen 1. 2 5
Pasnen 2. 4 4 8
Paszen 3. 2 6 6 7
Pazgen 4. 2 4 4 13
Pazgen 5. 3 6 8 9
Pasnen 6. 4 8 8 10
Paszpen 7. 2 6 4 5
Hrtoro B cemectpe: 17 17 17 57
Hroro 17 17 17 0 57

IIpakTrueckass IOATNOTOBKA 3aKIIOYAETCAd B  HENOCPEICTBEHHOM  BBIIIOJIHEHUU
00y4aromMMUCS OTIPEIEICHHBIX TPYIOBBIX (PYHKINH, CBA3aHHBIX C Oynymiei mpodeccnoHaIbHON
JEATEIBbHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHH.
CopepxaHue pa3/ieiioB U TeM JICKIIMOHHBIX 3aHATHI IPUBEICHO B Ta0HIIE 4.

Tabnuna 4 — ConeprkaHue pas3iesioB U TeM JICKIIMOHHOTO IIUKJIA
Tabmuna 4 — ConeprkaHue pa3esioB U TEM JICKIIMOHHOTO ITUKJIA

Howmep

paziena Hazpanue u COACPIKAHUC pa3aciIOB U TEM JICKIIMOHHBIX 3aHATHH

Beenenne | [Ipenmer "HHTemiekTyanbHble CUCTEMBI'. AKTYyalbHOCTb, 3a/ladyd, COACpKAHHE H

CTPYKTYPHO-JIOTUUYECKasi CXeMa Kypca.

Pasnen 1 | [lonstue wuckyccrBennoro untemnekra (MU). Tlpeamer wuccrnegoBaHus U OCHOBHBIE

(MUC). OcHoBHbIE HalpaBiIeHMs pa3BUTHs ncciieaoBanmii B ooiactu UC.

npumepsl ucriosnb3oBanusg MU B orpacnu (keticel). Kpusas ["apTHepa.

Monenu npeacrapnenus 3uanuit (MI13), ux knaccudpukamnms.

Pa3zgen 2 | Marematuueckie ocHOBEI MII3.

ABTOMaTHUECKOE JIOKa3aTeNbCTBO TeopeM. [Iponeaypa pe3ontonuu.

JIuarsuctuyeckas nepeMenHas. basza npaswui. Beisog no Mamanu.

HanpaBJieHus uccienoBanuii B oonactu M. Dtansl pa3BUTHS UHTEIEKTYaIbHBIX CUCTEM

TpantuIMOHHBIE HANPABICHHUS U PEUTHUHI COBPEMEHHBIX HAIIPABICHUN HCCIIEIOBAaHHUN B
obomactu MC. BHeapenue cucTeM MAaIIMHHOIO OOYYEHHUS B «OTpaciu»: KIIOYEBbIE

Cucremsl npezicTaBieHus 3HaHuH. OTnnune 3HaHui ot naHHbIX. Knaccudukarus 3HaHui.
baza 3nanmit (b3). W3Bneuenune 3Hanumii. WHrerpammst 3HaHud. TexHOIOTHMH
MaHunynupoBanus 3HaHusMu (TM3), s3biku npencrasinenus 3Hanui (SI13). TlowsTue
SKCTEHCHUOHAJ U MHTEHCHOHAJI 3HAaHUI M cooTBeTcTByomUKe M yactu B b3. [Ipumepsl.

[Mousitue  ¢popmanbhoit cuctembl (PC).Jlormueckue MII3. OCHOBBI HCUHCIICHHS
npenukaTtoB (UIT) nepsoro nopsiaka. UIT kak @C. Vcnonap3zoBaHne KBaHTOPOB OOLTHOCTH
u cymectBoBaHus. O6nactu neicTBUs KBaHTOPOB. CBOOOIHBIE U CBA3aHHBIE IEPEMEHHBIE.
NHrteprperanus BbICKa3bIBaHUM, COAEpKAIIUX KBAaHTOPBL. [IoaroroBka K aBTOMaTu3anuu
00palboTKu BbIpakeHUH npeaukatHoil oruku. KnaysanbHast ¢popma. Jlorudueckuii BIBOI.

OCHOBHBIE TIOJIOKEHUST HEYETKOM JIOTUKH. [IpencraBnenne 3HaHUN U BBIBOJ, B MOJEIIAX
HedeTKoi noruku. Heuerkoit MHokecTBO. Dazzuduxanus. Jedazzuduxanus. OyHkuus
npuHajiexxHocTd.  Omepanuu  HajJg ~ HEYETKMMHU  MHOXKECTBaMU  (IlepeceueHwue,
o0beIUHEeHNE, JTOTONIHEHNe, UMIUTUKAIUs). CUCTeMbl HEYETKOTO JIOTHYECKOTO BBIBOJA.




Pasnen 3

Ceresble MII3 1 npoiyKIIMOHHBIE CUCTEMBI

CereBbie MII3. Cemantuueckue cetu (CC). [Tonstue AKO u ISA ccputok. IKCTEHCHOHAT
n unreHcuonan B CC. ba3oBele u BupTyanbHble oTHoweHuss B CC. JlocTouHcTBa M
Henoctatku mojuenei. ®dpeirimoBbie MII3. Ilpumepsr omnucanwmii. IIporodpeliMbl u
9K30(periMbl. DKCTEHCHOHAT U MHTeHCHOHAN B ¢peiimoBbix MII3. Ctpykrypa cioTta B
¢dperimax. Onepannn Ha Pperimax. JIOCTOMHCTBA U HEJOCTATKU MOJIEIIEH.
[Tponykuuonnsie MII3. ®opmar npoaykuuu. IIpogyknuonnsie cucremsl (IIC).
HNutepnperanus koprexa B onucanuu [1C. Dkcrencuonan u untencuonan [1C.
Mexaam3m pabotel [IC. Anroputm paboTsl uHTEpHperaropa. [Ipumep — mocrpoeHue
OamrHM 3alaHHON BBICOTHL. [IpsMOil M OOpaTHBIA MOWUCK HWHTEpHperaropa. Pexumbl
pabotel. HewmndopmupoBannas crparerus. Bpibop wu3 koHpaukTHOro Habopa.
[Tpumenenue T1C.

3agaua MOMCKa B MPOCTPAHCTBE COCTOSIHHS. AJITOPUTMBI CIIETIOTO MOMCKA: B TIYOHHY H
mpuny. [Ipumepst. Jlocrounctsa u Hegocratku MII3 B Buge 11C.

Pa3zmen 4

Bunbet UC. Dxceneptabie cuctemsl (9C) kak pasHOBHIHOCTH C
PaznoBugnoctn MIC. EctectBenno-s3bikoBeie UC. Tlpumeps 110. 3amaua ananuza Ha
TOHANIBHOCTh TekcTa. PekoMennatensHbie cucteMbl. [logxon komabopaTuBHOMN
¢unbTpanuu. ['pad uHTEpECOB.

OxkcneptHbie cucteMbl (IC).

Cxema u cocras auHamuyeckoit C. Pexxumbl padotel OC. Ynpasnenue B OC. [lonstue
Moayisi, oopasua. Onucanue 3TanoB padoThl MHTEpHpeTaTopa. Pa3BuTue Kiaccuyeckoi
cxembl paboTer DC.

Camocmosmenvnasn paboma no npesenmayuu
MeTtonbl pemienust cinoxHbXx 3agad B OC. Meroa peaykuuu. [IpuHIMN HauMEHbIINUX
cBepuieHud. Metoabl pemeHus cinoxHbIXx 3anad B OC. Ilouck B ¢akTOpHU30BaHHOM
npocTpaHcTBe. MeTo ] MOpOXKACHUS U TPOBEPKHU.

Mertonbl pemienus cioxHbelx 3amad B OC. [lowck B mepapXuM4ecKux MpPOCTPaHCTBAX.
MeTtop! pemieHus cnoxHbIX 3a1a4 B IC. [Touck B anbTepHATUBHBIX TPOCTPAHCTBAX.
Mertoab! perieHus ciokHbIX 3a7a4 B DC. [ToHATHE aKTUBHOW CHUCTEMBI MHEHUH U PEBU3UH
MHeHuil. [Ipumep.

Paznen 5

Mammnnoe obyuenune (Machine Learning ,ML). OcuoBnbie mkonst ML. ML u
AutoML.
3amaun ML. IlpusnakoBoe omnucanue o0bekTOB. [locTaHoBka 3amauu oOydeHHUs IO
IIpELeIEHTaM.
Tunsl 3amau  ML: kiaccudukanus, perpeccus, paHxupoBaHue. WNHCTpyMEHTHI
KJ1acCU(UKALMU: JINHEIHAS U JIOTUCTHYECKAs! PEerpeccusl.
Ornenka kadecTBa kinaccudukanuu. Metpuku: moHoTa, ToaHocTh, F1, ROC, AUC. TTopor
orcedyenusi. Ommoku 1 u 2 poxa.
Meron onopHbix BekTopoB (SVM). SnepHblit TproK.
Banunanuonnast u tecroBas BbiOopka. Kpocc-panuparus. Pabora ¢ kareropuanbHbIMU
MPU3HAKAMHU.

Perpeccusi. Merpuku ouenku perpeccun: MSE, MAE, R2 - xo3ddunuent
nerepMmuHanuy. JInHelnas perpeccus, moaduHoOMuanbHas perpeccus.  IlepeoOyuenue u
perynspusanusi, rpedresas perpeccusi, LASSO, Elastic Net.

Tunbel MamuHHOrO O00yuYeHHs: ¢ yuyuTeneMm, 0e3 y4UTessl, ¢ YaCTHYHBIM MPUBJICYCHUEM
YUHUTENs, 00y4eHHE C MOJKPEIUICHHEM.

OOyuenue c¢ yuureneM. Omubka oOy4yeHMs, aNTOPUTM OOpPATHOTO paclpOCTPAHEHHS

OLIMOKH.




OOyuenne 0e3 yumrens. KiacrepHblii aHanmm3, OCHOBHBIE TMOHATHS. Mmes

COpeBHOBaTEILHOr0 00yueHus (aroputm SOM).

AAroput™MBI Ki1actepuzaluu 1 ux kiaccuduxamus. CpaBHenue metooB. Kitacrepusarusi.

k-means. [Tpumep padotsr 1ist K =2. Anroputm K-means++.

Anroput™m  K-Onmmkaiimix —coceield, 9STarmbl, METPUKH, MPOCTOE M B3BEIICHHOIO

roJI0COBaHUE

MeTtpuku kauecTBa KjiacTepusalu (BHEIIHUE U BHYyTpeHHHE). [IpuMepsl MeTpuk
Metoapl 00yueHUs] Ha OCHOBE MHAYKIUH ITPABHII.

3anava kiaccuuKaluu, acCOUAIUH, TIOCIEeI0BATENbHbIEC ITA0JOHBI.

Jlornyeckue anropuTMbl KiacCH(PHUKAIWK, OCHOBAaHHBIE HA MPUMEHEHHH PEIIAIONINX

JIEpeBbEB. JJIEMEHTHI jAepeBa pemieHuil. [Ipumep nepeBa perieHuil npu OaHKOBCKOM

kpenutoBanuu. AnroputM CART Ounapnoii knaccudukamuu. I[Ipomecc moctpoenus

nepeBa perenuid. Kpurepun pasneneHus ysna: nHGoOpManmoHHbIN BeIMTphIT. Kpurepuid

pacmerienust Gini pu Beibope aTprOyTOoB.

AncambrnupoBaHue B 33j1auax kinaccudukanuu. Pasnoobpasue. Llenb, ocHOBHBIE MOJeNN

(cTekKuHr, OycTUHT). AHCaMOIM pelaroluX JE€pPEeBbEB: CIy4alHbIA Jec, TPaJUEeHTHBIH

OYCTHHT.

AccornmatuBabie mpaBwia  (association rules). Ilommepkka ©Habopa u mpaBuUia.

JlocTOBEpHOCTH IpaBuia. [ paHUIIBI TOIIEPKKI

Anroput™ APriori, atamsl, mpumep paboThL.

[TocnenoBarenpHble mabMOHBI (sequential patterns). OcHoBHbIe moHATHS. [logmepikka

nociaenoBarenbHocTh. [laru anropurma AprioriAll, mpumep paGoTsi.

HckyccrBennsie Heliponusie cetu (MHC).
buonornuecknii M UCKyCCTBEHHbIM HeHpoH. Ilpumep pacuera BbIXOJAa HEMpOHA.
Knaccupukauus MHC. HWHC npsmoro pacnpoctpanenusi. Ilepuentpon. I[Ipumepst
onHocnoiHoi u MHorocioiHoit MHC. Ilpumep pacuera Beixona MHC.
Pexyppentnsie MHC. Cxema kiaccuueckoii RNN. Cxema cetu Xondumnaa.
Pexyppentasie MHC. Cxema u onucanue padbotsl LSTM.
NHC paananbHO-6a30BeIX QyHKIMI. Cxema. [Ipumep RBF.
Certu u kaptel KoxoHnena. buonornueckast ”HTepripeTausi.
BepositHocTHBIE Mozenu, obmnacth npuMmeHeHus. baitecoBckas cerb (BC). 3anmaua
oOyueHusi mapameTpoB pacupeneneHuid. TpakroBka Gopmynsl baiieca. [lytu ynpouenus
BbC. HariBHbIii 6alieCOBCKHUI KIacCH(PHUKATOP.

Pazzen 6

I'my6okoe obyuenue (Deep Learning, DL).

I'ny6okue MHC (DNN). PaGora ¢ n300paeHHSIMH C TIOMOIIBIO HEHPOHHBIX CETEH.
Caeprounas UTHC (CNN). Oneparnuu cBeptok, max-pooling. [TomynspHbie apXUTEKTypbI
cBepTouHbIX HelponHbix cereit: AlexNet, VGG, Inception (GoogLeNet), ResNet.
I'ny6oxkue MHC (DNN). I'enepatuBHo - cocrsizatenbubie cet (GAN), cxema, pabora
reHeparopa 1 JUCKpUMHUHATOPA.
DL B cersix cO MHOTHMH CKPBITBIMH CIOSIMH. [IpeojiojieHne HeAOCTaTKOB ajlropuTMa
00paTHOr0 PaCHpPOCTPAHEHUSI.
[MpenoOyuenue ¢ orpannveHHoi MammHoi bomsiivana (RBM). I'myGokue cetu poBepwst.
[Tpumep apXUTEKTYpBI.
[IpenoOyvenne ¢ aBTOKOTUPOBIIUKAMU. [IpuMep apXUTEKTypHI.

[lepcnexTuBHbBIE HampaBiaeHus B DL.
Tpaucdepnoe oOyuenue (TO). Jomennas agantamnus (DA). [lpumepsr.
HNukpemenTHOE 0OyueHue. 3a1aya yMEHbIIeHUs! pa3MepHocTH. OOepTOUHbIE METO/IOB Ha
ocHoe SVM.

Oo6yuenne c¢ mnoakperuienneM(RL). Wnen momaxoma RL. Tlonsitus arenta, cpensl,
COCTOSIHMS, AecTBUM M Harpaabl. OyHkiMs neHHoctu cocrostHus (Value function) u
¢dbyakmus  kadectBa gevictBus (Q- funtion). OnTtuMmusanusi CTpaTerud C TMOMOIIBIO




MakcuMUu3auu (QyHKIUKA [EHHOCTH W KadecTBa. Q-oOyuenue. ['myGokoe oOydeHme ¢
noakperuieHueM. Deep Q-Networks, Actor-critic.

Obpabomrxa mekcmos. Paboma ¢ ecmecmgenHbiM s361IKOM ¢ NOMOWBIO HEUPOHHBIX
cemeil. Bekmopnuie npedcmasnenus ons mexcma: word2vec, skip- gram, CBOW, fasttext.
Tpancgopmepwt, BERT, GPT - camoctosTensHas paboTa — mpe3eHTaIlus.

Paznen 7

HckyccTBeHHBIN MHTEIJIEKT U aHAJIU3 JaHHBIX.
WNurtennexryaneubiii aHanu3 gaHHbix (MAJL). IIporpammuble KOMILIEKCHI Ul aHaIM3a
nanHblx. CTaHgapT AJs pellieHus 3a/1a4y aHajiu3a JaHHbIX. Pojau y4acTHUKOB B MpOEKTax
o ananu3y gaHHbix. Texnomoruu SEMMA, KDD. Dtanst KDD.
Kpocc-unaycrpuanbusiii crangapt CRISP-DM u ero sTanbl

Ponu yyacTHUKOB aHaTMTHYECKUX TPOEKTOB. [IpenBapuTenbHbie MPOBEPKU MTPOCKTA
3agaun Data Mining B ananu3se 1aHHBIX

[Mporpammubie cpencrBa paspaborku WUC (s3pik Python u O6uGmmorexu). Cpencrsa
moaenupoBanus MHC.

[Tousitue Big Data. Anroputmsl kiactepusaiuu Ha Big Data: EM, DBSCAN, BIRCH,
TUTFOCHI 1 MUHYCBI.

4.3. Tlpaktuyeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHI U UX TPYAOEMKOCTh IPUBEECHBI B TAOIUIIE 5.

Tabmuna 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

Tewmel Dopmsbl 13 mnx o Ne
Ne TpynoemMKOCTh, | IPaKTUYECKOH | pa3aena
/i MPaKTHYCCKHX TMPAKTHYECKHX (4ac) TOATOTOBKM, | AFiCIHT
3aHATUI 3aHATHH (uac) LHEL
Cemectp 6
1 [Ipocreiimue [TpakTrueckoe 2 2 2
IpOTrpaMMbl U UX 3ajaHKe
OTJaJKa B cpejie
Visual Prolog
2 Cosznanue [TpakTHaeckoe 2 2 2
MPOCTEUIINX 3ajaHKe
MIPOEKTOB C
3IIEMEHTaMHU
rpaduyecKoro
uHTepdeiica
3 Poncreenusie [TpakTHdeckoe 2 2 2
OTHOIICHUS 3aJaHKe
4 Pabora co [TpakTueckoe 2 2 2
CTICKaMU U 3ajaHne
CTpOKaMH
5 Coznanmne [IpakTuueckoe 2 2 2
npocrenmmx 6a3 3aaHue
JTAHHBIX
6 Pazpabotka [TpakTrueckoe 2 2 4
OKCHEPTHBIX CUCTEM 3aJjaHne
B cpene Visual
Prolog




7 | UccaenoBanue Cemunap 2 2 5
CYIIECTBYIOIINX
IPOrPaMMHBIX
OnbIMoTeK
1 MOJIEIIEH,
CO3J1aHUs
IPOrPaMMHBIX
peanu3auui
TyOOKHX
HEHPOHHBIX CETEN
8 | UccnemoBanue CemuHap 3 3 6
CYIIECTBYIOIINUX
POTPaMMHBIX
OubIuoTeK
1 MOJIeIIeH,
CO3/1aHUA
IPOTPaMMHBIX
peanuzanuii Ha
OCHOBE aJITOPUTMOB
oOyueHus ¢
MOJIKPETIIICHUEM
Bcero 17 17
4.4. JlabopatopHble 3aHATUS
Tembl 1a0OpaTOPHBIX 3aHATUHN U UX TPYIOEMKOCTh IPUBEACHBI B TabHIIe .
Tabmuna 6 — JlabopaTtopHble 3aHATHS U UX TPYJOEMKOCTh
N3 Hux No
Ne HaumenoBanue nabopaTtopHbix paboT TpynOEMKOCTS, | IPaKTHUECKOH | pasjena
/1 (dac) MMOATOTOBKH, | AWCIIHAI
(gac) JIMHBI
Cemectp 6
1 | Pa3pa0OoTka HEUETKHX IKCIEPTHBIX CUCTEM 2 2 2
B Matlab
2 OOyuenue HellpoHHBIX ceTelt B Matlab — 2 2 5
3a/1a4ya anmpoKCHUMAaINH
3 OOyuenue HellpoHHBIX ceTelt B Matlab — 2 2 5
3a/ayua Kiaccudukanuu
4 Coznanue U MOIETMPOBAHUE CBEPTOYHOMN 2 2 6
cet B Matlab
5 ['my6okoe obyuenue B cucteme KNIME- 2 2 6
pacrno3HaBaHHe U300paKeHUI
6 Metonsl Data Minig B MHTEIIEKTyaIbHOM 2 2 5,7
aHaJM3e TaHHBIX. 3a]]aUu PEerpeccuu B
Loginom
7 Mertoapt Data Minig B MHTEUIEKTyaTbHOM 2 2 5,7
aHalM3e JaHHBIX. 3a/1a4u KJIacTepu3aluu B
Loginom
8 [Tpumenenue Python misa knaccudukamnmm 3 3 6,7

n300pakeHUI




Bceero \

17 |

4.5. KypcoBoe NMpoeKTUpOBaHHE/ BHIITOTHEHUE KYPCOBOW PabOThI
VY4eOHBIM MJIaHOM HE IPESYCMOTPEHO

4.6. CamocrosTenbHas paboTa 00yJaromuxcs
Buner camocTosiTenbHON pabOTHI M €€ TPYAOEMKOCTh IPUBEICHBI B TA0IHUIIE 7.

Tabmmma 7 — Bugsl caMOCTOSTENBHOM pabOTHI M €€ TPYAO0EMKOCTh

. Bcero, | Cemectp 6,
Bun camocrosTensHON paboThI
qac qac
1 2 3
N3ydenue TeopeTHueckoro Matepuaia 30 30
nucuuruael (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuerHo-rpaduueckue 3amanus (PI'3)
Brimonnenue pedepara (P)
[ToaroroBka K TeKyIiemMy KOHTPOJIIO
ycneBaemoctu (TKY)
Jomamnee 3ananue (/13)
Kontponsnsie padbotsl 3a04ankoB (KP3)
[ToaroroBka K MpOMEKyTOYHON 97 97
arrecranuu (I1A)
Bcero: 57 57

7-11.

5. [lepedyenn yueOHO-METOIUYECKOTO 0OECTICUCHUS
JUIS CAMOCTOSITENIbHON paboThl 00yYaromuXxcs Mo JUCUUIUIHHE (MOJTYJIIO)
Y4eOHO-MeTOANYECKNE MaTEPHAIIBI JI1 CAMOCTOSITEIbHOM pabOoThl 00YJarOIMXCS YKa3aHbl B I.II1.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YU€OHBIX U3TaHUN
[lepedyeHb neUaTHBIX U DJEKTPOHHBIX YYeOHBIX M3/IaHUH MPHUBEIEH B TaOIUIE 8.
Tabnuua 8— [lepeyeHp Me4YaTHBIX U AJIEKTPOHHBIX YUEOHBIX M3AaHUMN

KomiuecTso 3k3eMInIsipoB B

yaeOnoe mocodue / FO. A. AHTOXMHa, A. A.
OBogaenko, M. JI. Kpuuesckui, 0. A.
Maprtsinosa ; C.-Ilerep0. roc. yH-T
a’pOKOCM. TPUOOPOCTPOCHHUS. - DIEKTPOH.

[udp/ bubnuorpaduyeckas ccpiika OubmoTeke
URL anpec
(KpoMe 2JIEKTPOHHBIX IK3EMILUTSIPOB)

A65681.5 | Anppeitunkos A.B., Anapeitunkosa O.H. 2

WuTennextyansHble HHOOpPMAaIMOHHBIC

cucTeMbl: YueOHUK. - M. : @uHaHCH U

cratuctuka, 2004.-424 c.un
004 O-75 OCHOBBI HICKYCCTBEHHOT'O MHTEJUICKTA ! 5




Bo ['VAII, 2022. - 169 c.

TeKcToBbIC faH. - Cankt-IleTepOypr : Usn-

004.8 C 40

®. Acraxosa, 2008. - 296 ¢

CucTtemMbl HCKYCCTBEHHOTO MHTEIIEKTA.
[IpakTrueckwuii kype [Teker] : yueOHOE
nocobue / B. A. Uyntokos [u 1p.] ; pen. U.

14

004 A66
nporpammupoBanus C.A. AHAPOHOB,
CII6,I'YAIL2022-129¢

AnpaponoB C.A. OCHOBBI JIOTHYECKOTO

50

004 A66 BBenenue B cucteMbl M TEXHOJIOTUH
MAIIUHHOTO O0yYCHHUS
nabopaTopHbIi ipakTukyM / C.

A. Annponos ; C.-Iletep6. roc. yH-T

a’pokocM. mpubdopoctpoeHus. - CaHKT-
[TerepOypr : U3n-Bo I'YAII, 2022. - 158 c.

50

7. IlepeueHb 31EKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB
UH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHOK ceTn « HTepHeT»

[Tepeuenn AIIEKTPOHHBIX
TEJIEKOMMYHUKAIIMOHHON ceTu «lIHTepHET»,
npuBe/ieH B Tabsmie 9.

Tabauma 9
TEJIEeKOMMYHUKaIMOHHOMU cetn «HTepHeT»

O6pa3OBaTeJ'II>HBIX

pecypcoB uH(OPMaLIMOHHO-

H€06XOI[I/IMI)IX JJIA  OCBOCHUA AUCLHHMIIIIMHBI

— IlepeueHb SIEKTPOHHBIX O00pPA30BATEIBHBIX PECypCcOB HH(OPMAIMOHHO-

URL aapec

HanmenoBanue

http://www.salogistics.ru/e_edu/sys_prol.pdf

Annponos C.A. Beenenue B
JIOTUYECKOE IPOrpaMMUPOBAHUE.
JIaGopaTOpHBIi MPAKTUKYM.
ONEKTPOHHOE U3/1aHuE

http://www.salogistics.ru/e_edu/sys_pro2.pdf

AnnponoB C.A. BBeneHue B CUCTEMBI U
TEXHOJOTHH MAITUHHOTO 00yUeHUSI.
JlaGopaTopHbIil MPaKTUKYM.
DIEeKTPOHHOE H3JJaHUE

https://www.tensorflow.org/tutorials
http://deeplearning.net/software/theano/library
https://neurohive.io/ru/tutorial/glubokoe-obuchenie-

s-pytorch/
https://habr.com/ru/company/microsoft/blog/275959

https://riptutorial.com/Download/caffe-ru.pdf
https://russianblogs.com/article/77481233104/
https://habr.com/ru/post/264241/

TensorFlow, PyTorch, KERAS, Theano,
CNTK, Caffe, Paddle, Scikit-learn

http://www.raai.org

http://fuzzy.kstu.ru

— opurmanpHeIi caliT Poccuiickoit
aCcCOLMALIMU UCKYCCTBEHHOTO
WHTEJUICKTA.



http://www.salogistics.ru/
http://www.salogistics.ru/
https://www.tensorflow.org/tutorials
http://deeplearning.net/software/theano/library
https://neurohive.io/ru/tutorial/glubokoe-obuchenie-s-pytorch/
https://neurohive.io/ru/tutorial/glubokoe-obuchenie-s-pytorch/
https://habr.com/ru/company/microsoft/blog/275959/
https://riptutorial.com/Download/caffe-ru.pdf
https://russianblogs.com/article/77481233104/
https://habr.com/ru/post/264241/
http://www.raai.org/
http://fuzzy.kstu.ru/

— caliT «HedeTkas J0ruKa, HEUeTKUE

http://ai.obrazec.ru CHUCTEMBI M MATKHME BEIYUCICHHUS ,
- caliT «VICKyCCTBEHHBIN UHTEIIEKT) -

http://aifuture.chat.ru CONCPAUT NPUMCPEI

nporpammupoBanus U, cratobu,

http://www.gotai.net CCBUIKH.
- calT «/ICKyCCTBEHHBIN MHTEIIEKT -

COJICPKUT IPUMEPBI

nporpammupoBanus U, crateu,
CCBUIKH.

— calt «VMCKyCCTBEHHBIN MHTEIJIEKT -
B3TJIs1/] B OyayIiee» - COEePIKUT
MaTepuaibl 0 HECKOJIBKUM pa3ienam
MCKYCCTBEHHOTO MHTEIJICKTA.

— CalT ¢ OOIBIIUM KOJTHYECTBOM
MaTEpPHAJIOB 110 UCKYCCTBEHHOMY
UHTEIJICKTY.

8. Ilepeuenr HHPOPMATMOHHBIX TEXHOJIOTUI
8.1. IlepeyeHp TPOrpaMMHOTO OOECHEYCHHMS, MCHOJIB3YEeMOTO MpPU OCYIIECTBICHUU
00pa30BaTEILHOTO MPOIEcca M0 JUCIUIIIHHE.
[Tepeuenp nUCTONIB3yeMOTro IPOrpaMMHOTO oOecTieueHHs npeacTasieH B Tabuuie 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHIS
Ne /it HaumenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(}OPMALIMOHHO-CITPABOYHBIX CHCTEM,UCIIOIb3YEMBIX npu
OCYIIIECTBIIEHUU 00pa30BaTEILHOTO MPOLIEcca MO AUCIUILIIMHE

HepequL HCIOJIb3YEMbIX I/IH(l)OpMaI_II/IOHHO'CHpaBO‘IHLIX CHUCTCM IIPCACTABJICH B Ta6nnue
11.

Tabmuua 11— Ilepeyenp HHPOPMALIMOHHO-CITPABOYHBIX CUCTEM
Ne n/nt HaumeHnoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKast 6a3a
CocrtaB MaTepHaTbHO-TEXHUYECKONW 0a3pl, HEOOXOAMMOW ISl  OCYIIECTBIICHUS
00pa3oBaTeNbpHOTO Mpoliecca Mo TUCIUIUIMHE, IPECTaBIeH B Tabnuiel 2.

Tabmuna 12 — CocTaB MaTepHaIbHO-TEXHIUYECKON 0a3bl

Ne HaumeHnoBanue cocTaBHON 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOH 0a3bl (pu HEOOXOUMOCTH)

JlexunoHnHas aygutopus

MynbTuMeanitHas TEKIIMOHHAS Ay AUTOPHUSI

10. OmeHo4HBIE CpeICTBA ISl MPOBEICHUS TPOMEKYTOUHOUN aTTECTAIINH


http://ai.obrazec.ru/
http://aifuture.chat.ru/
http://www.gotai.net/

10.1. CocTaB OLICHOYHBIX CPEIACTBAJS MPOBEACHUS INPOMEKYTOYHOM aTTeCTaIlUH
00ydJaronuxcs mo IMCUUILTMHE TTpUBeIeH B Tadbnwuie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPECTB Il IPOBEICHHS IPOMEKYTOYHOH aTTeCTalluN
By npome:KyTo4HON aTTeCTaluu IlepedyeHb OLICHOYHBIX CPEACTB
JuddepennrpoBanHbIi 3a4€T Cnucoxk BOMpOCOB;
TecTtsr;

10.2. B kauecTBe KpUTEpPHUEB OIICHKH YPOBHSI CHOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETCHIIMA OO0y4YaroNIUMUCS TPUMEHSETCS S5-0auThbHas MIKaia OIEHKH cPOpMHUpPOBAHHOCTU
KOMIIETEHIINM, KOTopas npuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-6amnpHast mKaxa MOy IbHO-PEUTHHTOBOM CHCTEMbI Y HUBEPCUTETA, TPABHIIA HCIIOTH30BAHHS
KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJIbHBIM HOpMAaTUBHBIM akToM 'Y AII.

Tabmmna 14 —Kpurepuu onieHKH ypoBHS cpOPMHUPOBAHHOCTH KOMIETEHITHI
OreHKa KOMITETEHITUHT
S-OaiuibHas 1IKasia

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHITHIA

— oOyuaromuiicss rIyOOKO U BCECTOPOHHE YCBOWJ HPOTpaMMHBIN
Marepua,

— YBEpPEHHO, JIOTHYHO, [TOCIIE0BATEIHHO U TPAMOTHO €r0 U3JIaraer;
— OMHUpascCh HAa 3HAHUS OCHOBHOW U JOMOJHUTENBHOM JUTEpaTyphl,
TECHO TMPUBS3BIBACT yCBOCHHBIC HAYYHBIC  TIOJOXKEHHUS  C
MIPAKTUIECKON JCSITEILHOCTRIO HAIIPABJICHHUSI,

— yMeso 000CHOBBIBAET M ApryMEHTHUPYET BbIJBUTAEMBIE UM UJIEH;

— JIeJIaeT BBIBOIBI M 000OIIIEHHS;

— CBOOOJTHO BJIQJICET CUCTEMOM CIEIHUATU3UPOBAHHBIX MMOHATHM.

— o0y4Jaronuiicss TBEpAO YCBOWII MPOTPAMMHBINA MaTepHall, IPaMOTHO
U MO CYIECTBY H3JaraeT ero, OMHpasch Ha 3HAHUS OCHOBHOM
TUTEPATYPHI,

— HE JIOMYCKAET CYIIECTBEHHBIX HETOYHOCTEHH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYCCKON IEATEIHHOCTHIO
HaIpaBIICHUS;

— apryMEHTUPYET HayYHbIE TIOJIOKEHUS;

— JIeJIaeT BBIBOJBI M 0000IICHHUS;

— BJIQJICET CHCTEMOM CIIeIIMATN3UPOBAHHBIX TTOHITHIA.

— o0yyaronuiicst yCBOUI TOJIBKO OCHOBHOM MPOTpaMMHBIN MaTepHall,
M0 CYIIECTBY M3JIaraeT €ro, OMMpasich Ha 3HAHUS TOJIBKO OCHOBHOM
JTUTEPATYPHI,

— JIOTMyCKaeT HeCYNIECTBEHHBIC OMMMOKN M HETOYHOCTH,

— WCTBITBIBAET 3aTPYJHEHUS B MPAKTUYECKOM MPUMEHEHUU 3HAHUU
HaIpaBIICHUS;

— cmabo apryMeHTHUPYET HayIHBIC TTOJIOKEHNS,

— 3aTpynHseTcs B GOpPMYJIUPOBAHUHN BBHIBOJOB M 00OOIIECHU;

— YaCTUYHO BJIAJIEET CUCTEMOMH CIenaTIn3uPOBAHHBIX TOHSITHH.

— oOyyaronuiicss He YCBOWJI 3HAYUTENHbHON YacTH MPOTPaMMHOIO
Marepuana,

— JIONyCKaeT CYNIECTBEHHBIC OIMMOKH W HETOYHOCTH TIpHU
paccMOTpeHHH MPOoOJIeM B KOHKPETHOM HAINPaBIICHUH;

— UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHHIA;

— HE MOXET apryMEHTHPOBATh HAYYIHBIC ITOJTOXKCHUS;

— He GOpMYIUPYET BEIBOJAOB M 0000IIEHUH.

«OTIIMYHO»
<GauTCHO»

(XOpPOoLIO»
<GauTCHO»

«YHOBJICTBOPUTCIIBHO»
<«GauTCHO»

«HEYIOBIETBOPUTEITHHOY
«HE 3aYTCHO)

10.3. TumnoBbie KOHTPOJIbHBIC 33aHUS WIIK MHBIE MaTePUAIIBI.
Bormpocsr (3agaun) nmst sKk3amMeHa mpeIcTaBlieHbl B Tadsmie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa



Ne /1

[lepeduens BOmpocoB (3a1a4) uisl 3K3aMeHa

Kon
WHIUKATOpa

Y4eOHbIM MJIAHOM HE MPEAYCMOTPEHO

Bormpocsr (3amaun) nis 3avera / qudd. 3auera npeacTaBieHsl B Tadauie 16.

Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3adera

OO0yueHne HeHpPOHHBIX ceTeil. O0yUeHHEe ¢ yUUTEeIEeM.
Ommndka 00y4eHHs, aIrOpUTM 0OPATHOTO PACHPOCTPAHECHUS
ommn6Oku. [Ipobiema mepeoOyueHusI.

O6yuenue ¢ nonkpervieaneM(RL). Mnen nonxona RL. Q-
oOydeHue

[Tporpammusie cpenctBa pazpadorku UC

Kakue nporpamMmHble CpeJCTBa IPUMEHSIOTCS IIPU PELLIEHNN
3ajau pazpadorku UC?

[TpuBenuTe mpUMep CEMaHTUYECKOM CETH HEKOTOPOTO
o0BeKTa

Kaxk pacnionoxeHsl HEHPOHBI B HEUPOHHBIX CETAX MPSIMOTO
pacnpocTpaHeHus?

Onummre TeXHOJIOTUI0 pazpadboTku HeueTkor DC B Matlab

OnuirTe OCHOBHBIE IPUHIUIIBI METOI0JIOTU
BBIYMCIIUTEIBHBIX KCIIEPUMEHTOB Mpu pazpadoTtke C Ha
ocHoe MHC

Omnumure CYICCTBYIOIME METOABI MAIIIMHHOT'O 06y'-IeHI/I$I

[Tepeuncnure GMOTMOTEKH UCTIONIB3YEMBIE JUIS
(bopMHUpPOBaHMS OKPYKEHUS C IEJIbI0 PAOOTHI ¢ HEUPOHHBIMH
CeTSMHU

UYto sBiIsieTcs adropuTMOM O0YUYEHHS C MOAKPETIIICHHUEM.
Kakoii cierudukoii o01agaer o0yueHue ¢ MoAKperieHueM

[lepeuncnure ocCHOBHbIE TpeOOBaHUS K MPUKIIATHOTO
IPOrpaMMHOMY 00€CIIEUEeHHUI0, CIIOCOOCTBYIOIUMY
MOBBIIEHHUIO 3PPEKTUBHOCTH PabOTOCIIOCOOHOCTH
JIOTUCTUYECKOH AEATEIbHOCTH KOMIAHUH

Kon
Ne ni/m [Tepeuens BompocoB (3amay) ams 3a4yera / Audd. 3auera HHKATOPE

[MosicHuTe NUIEr0 HEYETKOrO JIOTHYECKOTO BEIBOA 110 I1K-5.3.1
Mamaanu I1K-5.3.2
[TosicHuTe MeXxaHW3M pa3penieHrst KOHPIUKTOB B [1K-5.3.3
MPOAYKIHOHHBIX CUCTEMAX [K-5.¥.1
Kakue MeTopl MaTemaTndeckoro mMozaeauposanus UC Bam [IK-5.V.2
u3BecTHBI? [IpuBeMTE MOCTAHOBKY 3a/1a4. [IK-5.V.3
BepositHocTHBIE MOjien. O6IacTh PHUMEHEHHSI. IIK-5.Y 4
baiiecoBckas cets (BC). 3anaua oOyuenus napameTpos IIK-5.Y.5
pacupenenenuii. TpakroBka hopmyinsl baiieca. [lytu TK-5.B.1
yrnpouenus bC. [1K-5.B.2

[1K-5.B.3




Kakwue nporpammusie ntHCTpyMeHThI MmoaenupoBanusa MHC B
matlab Be1 3HaeTe?

ITosicHuTe CTPYKTYpY porpammsl Ha si3bike VP

[TosicuuTe CTPYKTYpY JKypHaja MpOBEACHUS KOMITBIOTEPHBIX
MOJICJIbHBIX SKCIIEPUMEHTOB

Kakwue 6ubnmmoreku npu paspadorke MC ms s3pika Python
BaM M3BECTHBI?

Hasosure cymecTByronme OUOINOTEKH IS pearn3aliu
rI1yOOKHX HEMPOHHBIX CETEN

Kakwue cymectBytoniye nporpaMMHbie OUOIMOTEKN U
MOJIEJIU, CO3/JaHuUs IPOTPAMMHBIX peaTn3aluii Ha OCHOBE
AITOPUTMOB OOYUYEHUS C MOAKPEINICHUEM BaM U3BECTHBI.

[lepeuens TeM JIi KypCOBOTO IPOCKTHPOBAHUS/BBITIONHEHUS KYPCOBOW pPabOTHI
MpeCTaBICHBI B Ta0wmIe 17.
Tabmuna 17 — Ilepedern TeM JUIsi KypCOBOTO IPOSKTHPOBAHMSI/BBITIOJIHCHUS KYPCOBOM paOOTHI

Ne i/t

KypCOBOi1 pabOThI

[IpumepHBIii IepedeHb TeM ISl KypCOBOTO MPOESKTHUPOBAHUS/BBITIOTHEHHUS

V4eOHBIM IIAaHOM HE MpeaAyCMOTPCHO

Bonpockl s mpoBeneHHs MPOMEXYTOUYHOM aTTecTallud B BHJAE TECTHUPOBAHUSA
npezcTaBieHbl B Tabmuie 18.
Tabmuua 18 — [IpumepHBbIii TepeueHb BOIIPOCOB ISl TECTOB
y Kox
Ne n/nt IIpumepHBIii IepeueHb BOIPOCOB ISl TECTOB
MHMKATOpa
Koptex <ckopocts, {mManas, HebombIas, cpeaass, Beicokas}, [0,300], | TIK-5.3.1
G, M>, rie G — mporeaypa nepedopa JIeMEeHTOB 0a30BOTO TEPM- I1K-5.3.2
MHOK€CTBa, M— mpolieiypa 3KCIIEPTHOTO ONPOCca SABISAETCS I1K-5.3.3
IPUMEPOM IIK-5.V.1
Kak 6yner npencrasnena baza 3nanuii, eciu B kauecTBe crocoda IIK-5.Y .2
IIpe/ICTaBICHMs 3HAaHUM OyJIeT UCIOIb30BaThCs JIOTHKA MTPEIUKATOB I1IK-5.V.3
IIEpBOro nopsiaka? IIK-5.Y 4
UTto Takoe Kpocc-Baauaaus’? IIK-5.V.5
MarmaHOE 00y4eHHE — 3TO ... IIK-5.B.1
-[0/Ipa3 eyl TEXHOJIOTHI UCKYCCTBEHHOTO MHTEIUIEKTA, U3YJaroIHi IIK-5.B.2
I1K-5.B.3

MIOCTPOEHHUSI aJITOPUTMOB JJIs1 YIIPaBJICHUSI MAIIUHAMU

-0Jpa3/ie] TEXHOJIOTUI NCKYCCTBEHHOTO MHTEIUIEKTA, U3Y4aroIIni
YeJI0BEKO-MAaIllMHHOE B3aUMO/ICHCTBUE

-0Jpa3/ie] TEXHOJIOTUI NCKYCCTBEHHOTO MHTEIUIEKTA, U3Y4aroIni
MIOCTPOEHHUSI aJITOPUTMOB, CIIOCOOHBIX 00yUYaThCs

-OApa3/ie] TEXHOJIOTUN UCKYCCTBEHHOTO MHTEIUIEKTA, N3YYatolIHii
MIPUHIIMIIBI pa3pabOTKU POOOTOTEXHUYECKUX CUCTEM

Fpa)II/IeHTHBIe METOJbI — 3TO aJITOPUTMBI:

-BBIYMCIICHUS IPOU3BOJHBIX

-reHepaluy n300paxeHH

-KJIacCU(pUKaAIMK N300paKEHUI Ha OCHOBE MX IIBETOBBIX
XapaKTEPUCTUK

-HaXxO0X/ICHUS JIOKAJIbHBIX MUHUMYMOB T epeHrpyeMont GyHKIHH

JIuueitHas perpeccusi OTHOCUTCS K 3a7a4am:




-00y4eHHsI C YUUTEIIeM
-00ydeHus 0e3 yuuresns
-00y4eHUs C MOJIKPETUICHHEM

Jlnst peanuzanuu Web-unTepdeiicoB npunoxxenuit M ucnonb3yrorces:
-Git

-Numba

-Dash

-Flask

[Ipu pemennu 3anau pazpadotku UC ucnons3ytot cienyroiee

MporpaMMHOE 0OecrieyeHue:

K memocrarkaM ceMaHTUYECKUX CETEU OTHOCITCA ..

B uem 3aximrouaercs POJIb CBEPTOUYHBIX CcJ1o€eB?

Ha xakux nojaxonax 6azupyroTcsi METOIbl CTPYKTYpU3ALIUH,
(bOpMaHHSaL[HH u pa6OTBI C HCTOYHBIMHU HCOIIPCACICHHBIMUA 3HAHUSAMUA
¥ JaHHBIMHU?

Kak HaspIBaeTcs craTUCTUUECKAsI B3aUMOCBSI3b HECKOJIBKHUX
CITy4alHBIX BEJIMYUH?

EI/I6J'II/IOT €Ka HCITOJIb3YCTCA IS pa6OTBI C Ta6J’II/II_IaMI/I
-Numpy

-Theano

-Tensorflow

-Pandas

-Matplotlib

bubnnoreka ucnonsiyercs sl paboThI ¢ TpaduKamMu
-Numpy

-Theano

-Tensorflow

-Pandas

-Matplotlib

Kakas 6I/I6HI/IOTeKa HCIOJIB3YCTCA IJIA pa60TBI C MaCcCuBaMi JAaHHBIX
Numpy

-Theano

-Tensorflow

-Pandas

-Matplotlib

EI/I6J’II/IOTeKa IJIs CHMBOJIBHBIX U TCH30PHBIX BBIUMCIICHUHN B Python:
-Dash

-Keras

-Theano

-Tensorflow

-Pytorch

[lepeueHb TeM KOHTPOIBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIIUXCS 3a09HON (hOPMBI
00y4YeHusI, IpeJICTaBICHbI B Ta0mie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT
Ne n/m IlepeueHb KOHTPOJIBHBIX PabOT
He npenycmorpeno




10.4. MeTtoauveckre  MaTepUaibl,  ONPEACNSIONUE  MPOLUEAYPHl  OICHUBAHUS
WHAMKATOPOB, XapaKTEpU3YIOUMX dTanbl (OPMUPOBAHUS KOMIETCHLUH, COJIEpKATCi B
JOKaJbHBIX HOpPMATUBHBIX akTax [ YAIIl, periaMeHTHpyIOUIUX TOPSJIOK U MPOLEAYPY
MPOBEJICHUS TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTeCTalli 00yJaroluxcs
I'VAIL

11. Meroaudeckue yKazaHus Uit 00YJIArOIIUXCS IO OCBOCHUIO TUCITUTUIAHBI
(Huoice npueoosmces pekomenoayuu no cCOCMasieHurn 0aHHo2o pazoena)

11.1. Meroauueckue ykasaHHs A OOYy4arOIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuaia

OCHOBHOE Ha3HAYCHME JICKIUOHHOIO MaTepuana — JIOTMYECKH CTPOHMHOE, CUCTEMHOE,
ri1y0OKoOe€ U ICHOE U3JI0’KeHUe yueOHoro Marepuana. HazHaueHne COBpeMEeHHOI JIEKLIMU B paMKax
JUCHMIUTMHBL HE B TOM, YTOOBI TMOJYYUTh BCIO HH(GOpPMAIHMIO IO TeME, a B OCBOCHHUHU
(dyHaaMEHTalbHBIX NpoOJeM JUCUMIUIMHBI, METOJOB HAy4yHOro IIO3HAHMSA, HOBEHUIIMX
JOCTHKEHUIN HayyHOU MbIcau. B yuyeOHOM mpoliecce JIEKIHs BBIIOJIHSAET METO/I0JIOTMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIUs packpbIBaeT NOHATUIHBIN anmapar
KOHKPETHOH 00sIacTH 3HaHus, €€ mpoOJIeMbl, JaeT LEIbHOE MPEACTaBICHUE O AUCLUILIMHE,
IIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUAIIIIMHAMM.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYarONIMMHUCS JEKIIMOHHOIO MaTepuaa;

— TIOJyYEHHE COBPEMEHHBIX, LIEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHUM, YPOBEHb KOTOPBIX
OIIpEEIIAETCS LIEJIEBOM YCTAHOBKOM K KaXX10M KOHKPETHOHN TEME;

— IIOJIy4€HHE OIIbITa TBOPUECKOH padOThI COBMECTHO C IIPENOJABATEIEM;

— pasBuTHe TPOPECCHOHATHHO-IENOBBIX  KAauyecTB, JIIOOBM K TIPeAMETYy W
CaMOCTOATEIBHOIO TBOPYECKOTO MBIIIIJICHUS.

— MOsIBJIEHUE HEOOXOJMMOro UHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITENIbHOM padoThI;

— TIOJy4YEHHE 3HAHWM O COBPEMEHHOM YPOBHE Pa3BUTHs HAYKH U TEXHUKHU U O IPOTHO3€
UX Pa3BUTHA Ha Onukaiime rojsl;

— HAY4YUTbCSl METOAMYECKH 00pabaTbiBaTh MaTepuai (BBIAECNATH TIJIaBHBIE MBICIU U
HOJIOKEHUS, TPUXOIUTh K KOHKPETHBIM BBIBO/IaM, MTOBTOPSITH UX B Pa3IMYHBIX (POPMYTUPOBKAX);

— TOJy4YeHHE TOYHOIO NOHMMaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U TOHSATHUH.

JlekuMOHHBI MaTepuan MOXKET CONPOBOXKAATbCA JIEMOHCTpalMed CIaifoB U
UCTOJIb30BAaHUEM DPA3/aTOYHOI0 MaTepuallia IpH MPOBEIEHUM KOPOTKHX JTUCKYCCHH 00
O0COOEHHOCTSIX MPUMEHEHMSI OTAEIBHBIX TEMATHK 10 AUCLHUIIINHE.

11.2. Meroandeckue yKa3aHus il 00yJarOIIUXCs 0 yYaCTHIO0 B CEMHHAPaxX

OCHOBHOM 1eNBIO AJIs 00y4YaroLerocs sABJsETCs cucTeMaTh3anus U 00001IeHne 3HaHUH
Mo M3y4aemMou Teme, pasjaeny, (GopMHUpOBaHHME YMEHHUS padoTaTh C JIOMOJHHUTEIbHBIMU
UCTOYHHKAaMU HH(POpPMAIUM, COMOCTaBIATh M CPAaBHUBATh TOYKH 3PEHMS, KOHCIEKTHPOBATH
IMPOYUTAHHOC, BBICKA3bIBATH CBOKO TOYKY 3pCHUA W T.II. B cooTtBercTBHM C Be)IYIHeﬁ
JUJIAaKTUYECKOM 1ebI0 COAEpIKaHUeM CEMHHAPCKUX 3aHATUH SBIAIOTCSA Y3JIOBBIE, Hambosee
TPYIHBIE JUISI TIOHMMAaHUS W YCBOCHHUS TEMBbI, pa3ienbl MucHuIInHbl. Crenudukoil gaHHOM
(opMBI 3aHATHI ABISETCS COBMECTHAsl paboTa MpenoaaBateis U 00yJaroerocs Hajl peleHnemM
MOCTaBJIEHHOW TMpoOJjeMbl, a MOMCK BEPHOIO OTBETa CTPOMUTCS HAa OCHOBE YepelOBaHUS
WHAUBUAYAJIbHON U KOJUIEKTUBHOM AESTEIBbHOCTH.

[Tpu moArOTOBKE K CEMUHAPCKOMY 3aHSATHIO 110 TEME MPOCITYIIaHHON JIEKIIMU HE00X0IUMO
03HAKOMUTHCS C IJIAHOM €r0 MPOBENEHUs, C TUTepaTypoil 1 HayYHBIMU MyOIMKAIMAMU MO TeMe
ceMHUHapa.

11.3. Meroauueckue ykazaHHs ISl OOyYarOIIUXCS IO MPOXOXKICHHIO MPAKTHIECKUX
3aHATUN



[TpakTHdeckoe 3aHSATUE SBISETCS OAHOW M3 OCHOBHBIX (DOpPM OpraHm3aiuu y4eOHOTO
npoliecca, 3aKIYaroniascs B BbIIOJHEHUN 00y4JaroIMMUCS O]l PYKOBOJCTBOM IpenoaBaTess
KOMITJIEKCAa YYEOHBIX 3aJaHUN C LENbI0 YCBOCHHS HAyYHO-TEOPETUYECKUX OCHOB Yy4eOHOMU
JUCLUIUIMHBL, TPUOOPETEeHHs] yMEHUH 1 HAaBBIKOB, OIbITa TBOPUECKOU JESTEIbHOCTH.

Lenbt0 MPaKTUYECKOTO 3aHATHUS I 00YYarOIIEerocs sSBISETCS MPUBUTHE 00yYarOIIUMCs
YMEHMU U HAaBBIKOB MPAKTUYECKOM NEATENBHOCTH 110 U3y4aeMOU JUCLUILINHE.

[Tnanupyemble pe3yabTaThl IPH OCBOSHUH 00YUYaIOIMMCS TIPAKTUYECKUX 3aHATHI:

— 3aKpeluvieHue, yriayOJieHue, pacIlUpeHue M JAeTalu3alus 3HaHUW IpU peIleHUH
KOHKPETHBIX 3a7a4;

— pa3BUTHE I[I03HABAaTEJbHBIX CIHOCOOHOCTEH, CaMOCTOSTENbHOCTH  MBIIUIEHUS,
TBOPYECKON aKTUBHOCTH;

— OBJIAJCHHE HOBBIMH METOJAaMH M METOJUKAMH H3y4YCHUS KOHKPETHOW y4ueOHOM
JOUCLIAILINHBI,

— BbIpa0OTKa CHOCOOHOCTH JIOTMYECKOTO OCMBICIEHHUS IOJTYYEHHBIX 3HAHWM Ul
BBITIOJIHEHMS 3a/1aHNN;

— ofecrieueHue palMOHAIBLHOTO COYETAaHUsl KOJJIEKTUBHOM M MHAMBHUIYaIbHON (popm
00y4eHwUsI.

[IpakTuyeckue pabOTHI MPEACTABICHBI B METOUYECKUX yKasaHusx B cucreme LMS I'VAIL
OO0mast yacte paboOTHl Ul BCEX CTYACHTOB I'PYIIbl BBINOJHAETCS B AUCIUIEHHOM Kiacce.
Otuer odopmusieTcs W 3arpykaercs B JUYHBIA KaOMHET CTyJACHTa OTYeT 110
UH/IMBU/yaJIbHOMY BapUaHTy

11.4. Metoau4ieckue yka3zaHUs I 00y4JarONINXCs 110 BEITIOJTHEHHIO 1a00paTOPHBIX paboT
B xoxme BbimonHeHUsT 1aOOpaTOpHBIX PA0OT OOydYaroIIMiica OJDKEH YriayOuTh W 3aKpenuTh
3HAaHUA, IPAKTUYCCKUEC HABBIKHU, OBJIAICTH COBpeMeHHOﬁ MCTOI[I/IKOﬁ A TEXHUKOH SKCIICPpUMCHTA
B COOTBETCTBUU C KBIM(UKALUOHHOW XapaKTepUCTHUKOW oOydaromierocs. BrinonaHeHne
71a00paTOPHBIX pabOT COCTOUT U3 IKCIIEPUMEHTAIBHO-TIPAKTHYECKOH, PacYeTHO-aHAINTHIECKOM
4acTeil 1 KOHTPOJIBHBIX MEPOTIPUATHH.

Breinonnenue nabopaTopHBIX pabOT 0O0ydaroUMCs SIBISETCS HEOTHEMJIEMON YacTbiO
U3y4eHHs] JUCLMIUIMHBI, OIpenesseMoil y4yeOHbIM IUTAaHOM, M OTHOCHTCA K CpEICTBaM,
00eCTIeYMBAIOIINM PEIICHUE CIIeTYIOIUX OCHOBHBIX 3a/1a4 00yJaromerocs:

— INpHOOpeTeHre HABBIKOB UCCIIE0BAHUS MTPOLIECCOB, SIBICHUH U 00BbEKTOB, H3y4aeMbIX
B paMKax JaHHOW JUCIMILTUHBL

— 3aKpCIJICHHUEC, Pa3BHUTUC W JACTaiM3allsd TCOPETUYCCKUX 3HaHI/II\/’I, MOJIYUYCHHBIX Ha
JICKIUSX

— ToJIyueHHe HOBOM MH(OpMAIMH 110 U3y4aeMON JUCLHUIUINHE;

— mpuoOpeTeHrne HaBBIKOB CaMOCTOATEILHON pabOoThI C TAOOpaTOPHBIM 000PYI0BAaHHUEM
U pubopamu.

3amanne u TpeOoBaHus K MPOBEACHHUIO 1a00pATOPHBIX paboT

Jlabopamopnoe 3ansimue — 00HA U3 OCHOBHLIX (POpM Opeanuzayuu y4edHo20 npoyecca,
HANpAaeNienHas. HaA MEOpPYecKoe YCBOEHUE MeOPEemMUUecKux OCHO8 Y4eOHOU OUCYUNIUHbL U
NOLYYeHUe NPAKMUYECKUX HaABbIKO8 UCCIe008aHUsl NymeM NOCMAHOBKU, NpogedeHuUs, 00padomku
U npedcmasieHusi pe3yibmamos 3KCHePUMEHMA HA OCHO8e NPAKMUYECKO20 UCNOIb306AHUS
PA3TUYHBIX  CPeOCm8 (HAON0O0eHUs, UBMEPEeHUs, KOHMPOIs, GbIYUCIUMENbHOU MEeXHUKU),
npuobpemenus Ha8blKO8 ONbIMA MEOPUECKOU OesIMENTbHOCMU.

Lenv nabopamoprozo 3aHAMUS — NPAKMUYECKOE 0CB0EHUe CIYOeHMAaMU COOePIHCAHUS U
Memooonocul U3y4aemol OUCYUNIUHBL NPU UCHOIb308AHUU CNEYUATbHBIX CPEOCMS.

OcHogHbiMu 3a0a4amu 1aO0PAMOPHLIX 3AHAMUL AGNAIOMCA: - NpUobpemeHue onvima
peutenust yuebHO- UCCIe008amebCKuX U PedibHbIX NPAKMUYECKUX 3a0a4 HA OCHOBE U3YUEeHHO20




meopemuyecKo2o Mamepuaia, - npuobpemenue onvlma nPosedeHUs: IKCNEPUMEHMA, - 061a0eHUe
HOBbIMU MEMOOUKAMU IKCNEPUMEHMUPOBAHUS 8 COOMBEMCMEYIOWEl OMPACIU HAYKU, MEXHUKU U
mexHoI02UY, - npuodpemenue YMeHUU U HABLIKOS IKCHIYAMAYUU MEXHUYECKUX CPeocms U
o0bopyoosanus; - popmuposarue ymeHul 00pabomku pe3yibmamos NPo8eeHHbIX UCCIeO08AHUL;
-aHanU3 U 00CyHcOeHUue NOYUEHHbIX pe3VIbmamos U GopmMyIuposanue 8bl80008, - 8blpabomKa
CNOCOOHOCMU T02UHECKO20 OCMbLCIICHUS CAMOCTOSAMENbHO NOJYYEHHbIX 3HAHUL, - obecneyerue
PAYUOHATILHO20 COYEMAaHUsL KOMIEKMUBHOU U UHOUBUOYATLHOU (hOpMOLL OYUEeHUs.

OchosHbIMU  DYHKYUAMU 1AOOPAMOPHBIX 3AHAMULL SAGIAOMCA: - NO3HABAMENbHAS, -
pazeusarowas; 0CHUMAamenbHasl.

Ilo  xapakmepy GbINOIHAEMbIX CMYOEHMAMU 3a0anuti 1aO0pAmMopHvle 3aAHAMUS
noopazoensomcs:

- HA O3HAKOMUMETbHBLE, NPOBOOUMbLE C YENbI0 3aKPenieHusl U KOHKPemu3ayuy u3y4yeHHo20
meopemuyeckoeo mMamepuaia,; - aHaliumudeckue, cmassawue ceoell Yeavblo NoayyeHue HOBOU
uHgopmayuu Ha OCHOBe POPMATUZOBAHHBIX MEMOO08, - MBOPUECKUE, CEA3AHHbLE C NOLYYEHUEM
HOB0U UHOpMayUuu nymem camocmosamenbHO 8blOPAHHBIX NOOX0008 K PeuleHuio 3a0ad.

Dopmbl  opeanuzayuu 1aO0PAMOPHLIX 3AHAMUL ONPEOeNsIOMC 8 COOMBEMCMBUU CO
cneyuguueckumu  0COOEHHOCMAMU — V4eOHOU  OUCYUNIUHBL, YelaMu O0OyueHus u Mo2ym
npeocmaensims  CoOOU. - peuleHue mMunosviXx U CUMYAYUOHHLIX 3a0a4; - NPOGedeHUe
IKCHEPUMEHMA, 3aHAMUS NO MOOETUPOBAHUIO PEaNibHbIX 3a0aU; - Ucpo8oe NPOeKmuposanue; -
8ble30nble 3anHAmus (Ha npousso0Cmeo, 6 opeanuzayuu cgepvl yciye, yupexcoeHus u op.);, -
3aHAMUA-KOHKYPCHl.  Memoouxka 3aumamus modxcem ObiMb  PA3IUYHOL,  BAINCHO, HMOObL
docmueanace oouias OUOAKMU4ecKds yeib.

Jlabopamopnvle 3ausamusa nposoosmcs nocie ymenus ieKyuil, 0arowux meopemudeckue
OCHOBbI OJI5L UX BbINOJIHEHUsL. JJONYCKaemcsi GbINOIHEHUe T1AO0PAMOPHBIX 3AHAMUL 00 NPOUMEHUs.
JeKYUtl ¢ Yeavro 00NecueHUs U3yYeHus meopemuyecKko20 Mamepuaid npu HAIuduu OnuUCaHuil
pabom, KIOUAIOWUX HEOOXOOUMble MmeopemudecKue C8e0eHUsl Ul CCbLIKU HA KOHKPemHble
yuebOHble U30aHus, cooepicawue dmu C8e0eHUsl.

Ocnosanuem 01 NPosedeHusi 1aOOPAMOPHbIX 3AHAMUNL NO OUCYUNTUHE SGTAIOMCA: -
npocpamma yueoHou OUCYUNIUHbL, - PACNUCAHUE Y4eOHbIX 3aHAMUIL.

Jlabopamopmvle 3ansmus 00IHCHbL NPOBOOUMBCS 6 CNEYUATUSUPOBAHHBIX 1ADOPAMOPUSIX,
COOMBEMCMBYIOUUX CAHUMAPHO-CUSUCHUYECKUM HOPMAM, mMpeboeaHusim 0e30nacHocmu u
MEXHUYECKOU HCmemuKe.

Konuuecmso obopyoosannvix nabopamopuvix mecm O0O0JHCHO ObiMb HEOOXOOUMBIM O
00CmudICeHUss NOCMABIEHHbIX Yelel 00yYeHUus U 00CMamoyHuIM 0l 0becneyeHus 00yuaemvim
Yenosutl Kompopmuocmu.

Bo epemsa nabopamopmuwix 3ausamuii 001H#CHbL COONIO0AMbC NOPAOOK U OUCYUNIUHA 8
COOmMEemcmauU ¢ NPAsUIAMU NOJb30BAHUS OAHHOU 1AOOPAMOPUL.

Mamepuanvnoe obecneuenue OOMNCHO COOMBEMCMBOBAMb COBPEMEHHOMY YPOGHIO
npo6edeHUs IKChePUMEHMA 8 OAHHOU OMPACTU HAYKU U MEXHUKU.

Jlabopamopuvie 3ansamus O0O0NJCHbL Oblmb o0becneueHvl 8 O00CHMAMOYHOM O0Obeme
HeoOX00UMbIMU ~ MEeMOOUYECKUMU — MAMepuanamu,  SKIOYAWUMY 8  ceDs  KOMIIeKm
MemoOuYecKuUx YKa3anuil K Yukiy 1abopamopuuix pabom no 0anuou oucyuniune. Memoouueckue
VKA3anus K 1abopamopHot pabome CiysiHcam pyKogooCcmeom 0s npenooasamelieli U Cmyo0eHmos.

Ilonnomouuss u omeemcmeenHOCmb  NPOPeccopcKo-npenooasamenbeko20  cocmasa
Kageopwl yHusepcumema, no OUCYUNIUHAM KOMOPOU OP2aAHU3Yem sl 1a00pamopHoe 3anHsamue:

3asedyrowuii kaghedpoii Hecem omeemcmeeHHOCMb 3a Hadlexcaujee QYHKYUOHUPOBAHUe
aabopamopuu u Kaoposoe obecneuenue 1a00pamopHblX 3aHAMULL.

IIpenooasamensv, Komopomy HOpYHUeHO NpoBedeHue YUKIa 1adOOpamopHbix 3aHAMUL,
Hecem OMBemCcmEeHHOCMb 3d CBOEBPEMEHHYI0 N00AY) 3dA60K HA MAMEPUAIbHOe U KAOPOBoe
obecneyenue 3aHAMUL, a MAKIHCe 34 OP2AHU3AYUIO YKA3ZAHHLIX 3AHAMUL 8 COOMBEMCMEUU C
mpebosanuaMy  OeUCmBYIOWUX HOPMAMUBHBIX OOKYMEHMO8, OMHOCAUUXCA K COOEPIHCAHUIO
3auAMULL U MemoouKe ux npoeeoeHUs.



Ilpenooasamenv umeem npago onpedensimy cooepicanue 1abopamopHuix pabom,
8b1OUPAMb MemoObl U CPeOCmB8a NPosedeHUs 1aDOPAMOPHbIX UCCAE008AHUN, HAUOOLee NOTHO
omeeuarowue ux 0CoOEHHOCMAM U 0becneuusarouie 8biCOKoe Kaiecmao yuebno2o npoyeccd.

Ilpenooasamenv opmupyem pyodedicHvie U UMO208ble pe3ylbmamvl (petmuneu)
cmyoeHma no pe3yibmamam 6blNOJIHEHUs 1AO0PAMOPHLIX pabom.

Ilpasa, omeemcmeeHHOCMb U 0OA3AHHOCMU CIYOEHMA.

Ha nabopamopnom 3ansamuu cmyoenm umeem npaso 3a0asamv npenooasamenio u (uiu)
3aeedyrowemy rabopamopuetll 80NPOCvl NO COOEPIHCAHUIO U MemMOOUKe BbINOJHEHUsT pabombl U
mpebosams omeema no cywecmsy oopawenus. Omeem npenooagamelis 00IHCeH 0Decneuusams
BbINOJIHEHUE CIMYOEHMOM pabombl 6 meueHue 3aHsamusi 8 NOJHOM 00vbemMe U C HAONEHCAUUM
KAuecmeoMm, 02080PEHHbIM 8 MEMOOUUECKUX YKAZAHUAX NO NPOBEOeHUI0 1aD0PamopHbIX pabom.

Cmyoenm umeem npaso Ha GvlNOJHeHUe 1aO0pamopHol pabomvl N0 OPUSUHATNLHOL
MemoouKe ¢ co2nacus npenooasamens u noo e20 HAO30poM - npu 6e3YCl08HOM COONOOeHUU
mpebosaHuti 6e30naAcHOCmu.

Cmyoenm umeem npaso BbINOIHUMb AAOOPAMOPHYIO pAOOMY, NPONYWEHHVIO NO
VBAJNCUMENbHOU NPUYUHE, 8 HACHL, CO2NACOBAHHbIE C NPEN0OABaAmeeM.

Cmyoenm o00sa3an npubvimv Ha 1aOOPAMOpPHOE 3aHAMUE BOBPEMs, VCMAHOBLEHHOE
PAacnucanuem, u ¢ HeobX0OUMO NPedsapumenbHol no02omoskou. K eulnonnenuio 1a6opamopHotl
pabomuvl 0ONYCKAOMcsL CmMyOeHmyl, NOOmeepousuiue 20MoOBHOCMb 6 00veme mpedosaHull,
cooeparcawmuxcs 8 MemooudeckKux YKA3auusax K 1abopamopHuou pabome u (uiu) 6 YCMHbIX
NPeosapumenbHulX YKA3auuax npenooaeamens. Jlabopamopnoe 3aumsamue cocmoum U3
CLeOYIOWUX INIEMEHMOB: B600OHASL YACTb, OCHOBHASL U 3AKIIOYUMENbHASL.

Beoounas uacms obecneuusaem no02omosKy cmyoeHmos K 8blNOJHEeHUI0 3a0anHul pabomol.
B ee cocmas 6xoosm: - gopmyrupoexka memvl, yeau u 3a0ay 3amsimus, 000CHOBAHUE €20
BHAYUMOCIU 8 NPOPECCUOHANLHOU NOO20MOBKe CMYOEHMO8;, - U3NO0NCEHUE MeopemuieckKux
OCHO8 pabomul, -XapaxKkmepucmuka cocmasa u ocobennocmetl 3a0anutl pabomsl u 00bsACHeHUe
Memo008 (cnoco608, npuemos) ux 6bINOIHEHUs, - XAPAKMeEPUCMUKA MPedOBanUll K pe3yibmanmy
Pabomvl; - UHCIPYKIMAIC NO MEXHUKe Oe30NACHOCIU NPU FIKCHILYAMAYUU MEeXHUYECKUX CPEOCME;
- npoeepka 20MOBHOCMU CMYOEHMO8 6bINOJIHAMb 3A0AHUS paboOmel, - VKA3AHUA NO
CAMOKOHMPOIIIO Pe3YIbmMamos blNOJHEHUsI 3A0AHULL CIYOeHMAMU.

OcnosHas yacmo KIOYAEm NPOYecc 8bINOIHEHUs 1AO0paAmopHol pabomul, 0gpopmieHue
omuema u e2o 3awumy. OHa Modcem CONPoOBOHCOAMbCS OONOTHUMENbHLIMU PA3LACHEHUSIMU O
X00y pabomul, ycmpaneHuem mpyoOHOCmell npu ee 8blNOIHEHUU, MEKYWUM KOHMPOTIeM U OYeHKOU
Pe3YIbMamos OmoOeIbHbIX CHYOEHMO8, OMEEMAMU HA BONPOCHL CMYOeHmOo8. Bozmooicno npobroe
8bINOJIHEHUE 3a0aHUs(ULl) NOO PYKOBOOCMBOM NPEenooasameis.

3axnrouumenvras uacmos codepiicum: - noogedeHue 0OWUX UMO208 3AHAMUSL - OYEHKY
pe3yrbmamos pabomuvl 0OmMOeNbHbIX CMYOEHMOs, - OMEembl Ha BONPOCHl CIYOEHMO8, - 8blOAYY
PEKOMEHOayull o YCMPAaHeHuio npoobeios 6 cucmeme 3HAHUL U YMEHUL CHYOeHmos, No
VAYYWEHUIO pe3yTbmamos pabomul, - cOOp OMYemo8 CmyoeHmos 0. NPOGepKU, U3N0NHCEHUe
C8e0eHUll, Kacarowuxcs no020mo6KuU K GblNOJHEeHUI0 clledyioujeli pabomboi.

BsooHas u 3akaroyumenbHas wacmu 1ad0pamopHo20 3aHAmMus NPO80OAMcs (PPOHMAIbHO.
OcHosHas 4acmv Moxcem GblNOIHAMbCA UHOUBUOYAILHO UNU KOJIEKMUBHO (8 3A8UCUMOCTIU OM
Gopmwvl opeanuzayuu 3aHAMUsL).

Crtpykrypa u hopma oTueTa 0 1abopaTopHOM paboTe

B xo00e nabopamopnulx 3anamuil cmyoenmul 6e0ym HeoOX00uMbvle 3anUct, COCMAassiom
(no mpebosanuio npenodasamens) umoz08uli nucbmenHwvlli omyem. Ha nepeom 3anamuu yuxia
nabopamopHeix pabom npenoodasameib O0AHCEH 0AMb KOHKPEMHble YKA3AHUSA NO COCMABIEHUIO
u ogopmnenuro omuemog c yeavlo obecneyeHus eounoodpazus. B sasucumocmu om
ocobeHHOCmel YUKIa 1aO0paAmopHbIX 3aHAMULL OMYem COCMABIAeMCs KAHCObIM CMYOeHmMOoM
UHOUBUOYATILHO, TUOO 00WULL omYem - NO02PYNNOU U3 2-3 CMy0eHmos.

TpeboBanust k ohopMIIEHUIO OTYETa O JJabopaTopHOU padoTe




Ilo oxonuanuu nabopamopmoti pabomsi cmyOeHmvl 005A3aHbl NPeOCmasums Omyem
npenoodasamerio 0Jisi NPosepKu ¢ nociedyrowetl 3awumoil. Ilo coenacosanuio ¢ npenooasamenem
oonyckaemcs npeocmasienue K 3awjume omuema o J1a60OpamopHoll pabome 60 8pems
cnedyrouje2o  1a00pamopHo2o 3aHAMus Ul 8 UHOUBUOYATbHble CPOKU, 02080pEHHblE C
npenooasamenem. /fonyckaemcs no co2iaco8anuio ¢ npenooasamenem npeocmasiams omyem o
1abopamopHotl pabome 8 3IeKMPOHHOM 8ude. B konye nabopamoproco 3anamus npenooasameins
oyeHusaem pabomy cmyoeHma nymem nposepKu omyema u (Uiu) e2o 3auumsl (cobeced08anus).

Cmyoenm Hecem omeemcmeeHHOCMb:

- 3a nponycK 1a60pamopHO20 3aHAMUSA NO HEYBANCUMENbHOU NPUYUHE,

- HEeNnoo020moBIeHHOCIb K 1a00pamopHou pabome;

- Hec80eBPeMeHHYI0 cOayy Omuemos o 1abopamopHoll pabome u ux 3aujumy;

- NOpYY UMYUecmeda U HaHecenue MamepuaibHo2o yuepoa rabopamopuu

Kpumepusamu oyenku cooeparcanus 1a60pamopro2o 3aHAMUS AGAAIOMCA

- coomeemcmeue memvl U COOEPI’CAHUS 3AHAMUSL NpocpamMme OUCYUNIUHDL,
memMamuyecKkomy

- YemKOCmb, ACHOCMb Yelu U 3a0ay 3aHAMUsL,

- opeanuyeckoe eOUHCmMeo meopuu U NPAKMUKU NPU peuleHuu KOHKPemmbix 3a0ay,

- MOYHOCMb U 00CMOBEPHOCMb NPUBEOEHHOU UHDOPMAYULL

- ompaoiceHue co8pemMenHo20 YPOBHs pa36UmMus HAyKu, NPou3e00Cmad, MmexHuKu,

- npogeccuonanvbHas HanpPasiIeHHOCMb 3aHAMUSL,

- CO2NIACOBAHHOCHb  3A0AHULL ¢ cooepiicanuem Opyeux ¢Gopm ayoumopHou u
CAMOCMOSMENbHOU pabomul CmyO0eHmos;

- peanuzayusi BHYmMmpu npeoMemHubIX U MeNC NPeOMemHbIX C8s3ell

MeTtoauyeckue ykazaHus M0 MPOXOKACHUIO JTa0OPATOPHBIX PabOT UMEIOTCS B U3JAaHHOM
BUJE, a TakXke B BHUJAE OJIIEKTPOHHbIX pecypcoB Oudbmumorexku ['YAIL, cucrempr LMS
(https://Ims.guap.ru/new/course/view.php?id=8649)

11.5. Meroanueckue ykazaHus JUIsl 00y4JarommXxcs 0 IPOXOKIACHUIO CAaMOCTOSATEIbHON
paboThI

B xone BBIMOMHEHUSI CaMOCTOSITENILHOM pabOThI, 00yJarOUTUiCs BBITOIHAET padOTy 1O
3aJJaHUI0 ¥ IPU METOJUUYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HernocpeiCTBEHHOIo
y4acTusl.

Jns oOyyaromuxcst 1Mo 3ao4yHOM ¢opme O00ydeHus, camMOCTOsITeNbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOIBHYIO padoTYy.

B mnpouecce BBIMOJHEHHUsSI CaMOCTOSITENbHONW paboThl, y oOydaromierocs (popMHpYyeTcs
1enecoo0pa3Hoe IIaHUPOBaHUE PaboUero BpeMeHH, KOTOPOE MO3BOJIIET UM Pa3BUBATh YMEHUS U
HaBbIKM B YCBOGHMH U CHCTEMATHU3allUM NPUOOpETaeMbIX 3HAHMM, oOecredynBaeT BBICOKHUN
YPOBEHb YCIEBAEMOCTH B TMEpPHOJ OOYy4YEeHMs, NOMOIaeT MOJYyYUTh HABBIKM IOBBIIICHUS
po(hecCHOHATLHOTO YPOBHSL.

MetoauyeckumMi ~ MaTepuaiaMH,  HalpaBSIIONIMMH  CAMOCTOSATEIBHYIO  paloTy
00y4aroImUX CSSBISIOTCS:

— y4eOHO-METOAMYECKHU MaTepHal Mo JUCIUILINHE;

— METOAMYECKHE YKA3aHHS IO BBIMOJHEHUIO KOHTPOJBHBIX PaboT (11 00ydaromuxcs
1o 3a04HOU (hopme oOyueHus).

CamocTtosiTebHas paboTa CTYJACHTAMH BBIOJHICTCS C HCIOJIB30BAHUEM TIPE3CHTAIMH K
JIEKIUSM, METOANYECKHX ocobuii B cucteme LMS By3a
(https://Ims.guap.ru/new/course/view.php?id=8649), yueOHUKOB CITUCKa JIUTEPATYPHI, PECYPCOB
WHTepHeT JTaHHOTO MOTYIsS



11.6. Meronuveckue ykazaHus i1 OOYYAIOMIMXCS MO MPOXOXKICHHUIO TEKYIIETO
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTH IIPELYCMaTpUBAaET KOHTPOJb KayecTBAa 3HAHUHI
00y4aroIuxcsl, OCYLIECTBISEMOIO B TEYEHUE CEeMecTpa C LIEJbI0 OLCHMBAHUS X0Jla OCBOEHUS
JUCLIUATIIIVHBI.

11.7. Meroaudeckue ykazaHus A1 00y4JaroUUXcs MO MPOXO0XKICHUIO MTPOMEKYTOUHON
aTTeCTallUU.

[Ipomexyrounas  arrectanus  OOydalomUXCsl — MPeAycMaTpuBaeT  OILICHHWBAHUE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3y/lbTaTOB 00y4UeHMs MO aucHumuinHe. OHa BKIIOYAeT B
ceost:

— 9K3aMeH — (hopMa OLIEHKU 3HAaHUH, MOJYYEHHBIX 00yUYaIOLIUMCS B [IPOLIECCE U3YUCHUS
BCEH MUCITUIUIMHBI WJIM €€ YaCTH, HABBIKOB CAMOCTOSATEIBHOU pabOThI, CIIOCOOHOCTH MPUMEHSTH
UX JUIS pelIeHHs MPaKTUYEeCKHX 3ajJady. OJK3aMeH, KakK IPaBHIJIO, MPOBOJUTCS B IEPUOJ
HK3aMEHAIMOHHON CECCHUU M 3aBEPIIACTCS ATTECTAIIMOHHOW OLIEHKOW «OTIMYHO», «XOPOIIO»,
«YAOBIETBOPUTENBHOY, «HEYIOBIECTBOPUTEIBHO.

— 3ader — 9T0 (hopma OIEHKH 3HAHUM, MOJTYUYEHHBIX OOYYAIOIIMMCS B XOJE M3y4YCHUs
y4eOHOM UCUUIUIMHBI B 1IEJIOM WJIM MTPOMEKYTOUHAs (II0 OKOHYAHUU CEMECTpa) OIICHKA 3HAHUN
00y4aromuMcs 10 OTIENbHBIM pa3fielilaM TUCIUILUIMHBI C aTTECTAllMOHHON OIICHKOW «3aYTeHO»
WJIU «HE 3aUTEHO».

— muddepeHunpoBaHHbIl 3aueT — 3T0 ¢GopMa OIEHKHM 3HAHWH, MOJyYEeHHBIX
o0ydarmuMcs TpU U3YYCHUH JUCIMILTUHBL, TIPU BHIMOIHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, Hay4HO-UCCIIEAOBATEIILCKUX Pa0OT U MPOXOKACHUHU MPAKTUK C aTTECTAIIMOHHOMN OLIEHKOM
«OTJIIMYHOY, «XOPOIIO», KyIOBICTBOPUTEIHHOY, KHEYIOBICTBOPUTEIHLHO.

Cucmema oyeHOK nNpu nposeoeHuu NPOMeNCYMOUHOU ammecmayuy OCyWecmeisiemcs 8

coomeememeuu ¢ mpeboganusimu Ilonoscenuii. «O mexywem KOHMpore YCnesaemocmu u
npomedxcymounou ammecmayuu cmyoenmos ['VAII, obyuarowuxcs no npocpammuvl 6vicuieco
oopaszosanusiy u «O MOOYIbHO-PEUMUHE0B0U CUCmeMe OYEeHKU Kauecmea Y4yeOHOU pabombl
cmyoenmos 6 I'VAII».

IIpomesicymounas ammecmayus nPOBOOUMCS Ol OYEHUBAHUSL NPOMENCYIMOYHBIX Pe3VIbMAamos
00yyYeHuss 8 mom caydae, K0e0a OUCYUNIUHA U3VHAEMCsl HECKOIbKO Nepuooos8 obyuenus, u npu
IMOM ee u3yueHue He 3a6epuleHo, U YueOHblll NIaH 00pa308amenbHOl NPOPaAMMbL, BKII0UAIOUULL
OGHHYIO  OUCYUNIUHY,  NPEOYCMAMPUsaem npoeeoeHue  HEeCKOIbKUX — NPOMENCYMOUHbIX
ammecmayuii.

Ipomedsicymounas ammecmayusi npo8OOUMCcsi 05l OYEHUBAHUSL OKOHYAMENbHBIX PE3YIbMamos
00YUeHUs1 8 MOM Clyyae, K020a usyyeHue OUCYUNIUHbL 3A6ePULEHO, U OKOHUAMENbHASL OYEeHKA NO
oucCyuniuHe BbICMAGIAEMC 8 KOHYe uzyuenus oucyuniumvli. OKOHUamenvbHas OyeHKd No
OUCYUNTUHE PACCUUMBIBAENICS KAK OYEHKA NOCTIeOHe20 CeMecmpa U yKa3bl8aencs 8 NPUNONCEHUU
K 0OKyMeHmy 06 006paz08anuu u 0 Keaiupukayuu.

Ilpu peanuzayuu mooyneti donyckaemcs ammecmayus N0 MOOYI0 8 Yeiom (be3 niaHupo8anus
KaKou-1ubo Gopmvl NpOMeNCYMOYHOU ammecmayuu Oas Kancoo20 KOMNOHEHmMA MOOYs
0MOENbHO) CO2NACHO YUEOHOMY NIAHY.

Pesynomamui  npomesicymounoti ammecmayuu 00y4aAOWUXCA, A MAKHCE NPEONONHCEHUs NO
NOBLILEHUIO Ka4ecmed ux NO0020MOBKU BbIHOCAMCA HA 00cCyicOeHue 3acedanuti xageop,
cosewanuli  0eKkamos, YueHvix cosemos ¢axyiememos, @uiuaios u Yuenozco cosema
YVHUBepcumema.

Heyoosnemsopumenvhvie pe3yiomamvl RPOMENCYMOUHOU ammecmayuu o0yyaoue2ocs no
OOHOU  UNU HECKONbKUM — OUCYUNIUHAM  (MOOYIAM, NPAKMUKAM) UIU  HENpoOXodcOeHue



NPOMEJCYMOYHOU ammecmayuu  (HeaeKka) npu  OmCymcmeuu  Y8ariCUmenbHvlX HpUYUH

NPUBHAIOMCS AKAOEMUYECKOU 3A00JIHCEHHOCMbIO.

Ilocredosamenvrocmo npoeedesz npomeofcymowoﬁ ammecmayuu.

[IpenonaBaTens He MEHeE YeM 3a TPU JTHS A0 MPOBEICHUS MPOMEKYTOYHOH aTTeCTaluu
UHPOPMHPYET O0YyJaroIUXCs O CIOCOOe MPOBEACHUS MPOMEKYTOUHOW aTTecTanuu (K
NpUMEpY, CCBUIKY Ha OHJIAHH-KOH(EPEHIMIO Ui TPOBEACHUS IPOMEKYTOYHOM
aTTecTaly 00YYaIOIINXCsl), HA3HAYCHUE ayJUTOPUH.

[IpenonaBatens 3apaHee 3arpykaeT BapHaHThI 33/1aHUI JJIS TPYIIIBI B INYHBIE KAOWHETHI
(pro.guap.ru)

[IpenonaBaTenb, WCHONB3Ysl OSK3aMEHAMOHHBIC OWIETHl, IPOBOAUT  AaTTECTAIHIO
oOydJaronmxcs

[IpenonaBatens HOPMHUPYET UTOTOBBIE PE3YIIBTATHI TPOMEXYTOUHON aTTECTAIHH.
Pe3ynbpTaThl aBTOMATHYECKH TEPEHOCATCS B BEAOMOCTh M 3a4YCTHYIO KHIDKKY
o0yyJaromerocs.

OO0yuaromuiicsi 3HaKOMHUTCSI C BBICTABJIICHHOW OIICHKOM B 3aU4€THOM KHUKKE.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

Jlata BHEceHUs
W3MCHEHHH U
JIOTIOTHECHHUH.

IToanuce
BHECIIIETO
N3MCHCHMSA

ConeprxaHue U3MEHEHUH U JOTIOJTHEHUI

JlaTa 1 Ne

IIPOTOKOJIA
3ace1aHusl
Kadeapsl

Iloanuce
3aB.
Kadeapoit




