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AHHOTaIUA

HucuuminHa «VHTeIeKTyaabHbIe CUCTEMbD) BXOAMT B 00pa30oBaTEIbHYIO MPOTpaMMy
BBICIIIETO OOpaszoBaHWsi — TporpaMmy OakajaBpuara II0 HANpPABJICHUIO TOJTOTOBKH/
cnenuanbHocTH 27.03.03 «CucremHblll aHanu3 W ynpasiieHUE» HampasieHHocTH «Teopus u
MaTeMaTHYeCKHe METO/bl CUCTEMHOIO aHAJIW3a U YNPaBICHUS] B TEXHUYECKUX, SKOHOMHUYECKUX
U COIIMAJIBHBIX cucTeMaxy. JlucuumuinHa peanusyercs kapeapoi «Nel2y.

JucuunnuHa HateneHa Ha GopMHpOBaHHUE Yy BBIITYCKHUKA CIIETYIOIIMX KOMIETCHIINMI:

[IK-10 «I'oTOBHOCTH HCIONB30BaTh 3HAHUE OCHOBHBIX METOAOB HMCKYCCTBEHHOIO
MHTEIJIEKTa B TOcienyIollei npodeccnoHaIbHOM 1eATeTbHOCTH.

CopepxaHue AUCLUUIUIMHBI OXBATHIBAET KPYI BOIPOCOB, CBSI3aHHBIX C COBPEMEHHBIMU
TEHACHIMUAMU U MEPCIEKTUBAMH Pa3BUTHS METOJOB HCKYCCTBEHHOTO MHTEIIEKTa, MOJEISIMHU
IIPEJICTaBICHUS 3HAHWWA, METOAbl OINEPUPOBAHUS HMH, C METOJAMH pEIICHUS CIOXKHBIX
TpyaHOQOpMAIN3yeMBIX 33/1a4, CO CTPYKTypOH M NpPUHUIMIAMHU pabOThl AKCHEPTHBIX CHCTEM
(9C), HEPOHHBIMHU CETAMHU, METOJIAMH MAIIIMHHOTO 00yUYeHHS.

[IpenogaBaHyre AUCUUIUIMHBI MpeIycMaTpUBaeT cleayromue (GopMbl OpraHU3aluN
yueOHOro Iporecca: JeKIUU 1 JadbopaTopHbie padoThL.

[TporpaMMoil UCHUIUIMHBI TPEAYCMOTPEHBI CJIENYIOIIME BHJbI KOHTPOJS: TEKYLIUI
KOHTPOJIb YCIIEBAEMOCTH, IPOMEXKYTOUYHAs aTTecTanus B hopme 1udhepeHInpoBaHHOTO 3aUeTa.

OO0mast TpyJ0EMKOCTh OCBOCHHS AUCITUIUIMHBI COCTAaBJISET 3 3a4eTHBIX eauHuIbl, 108
4acoB.

SA3bIK 00y4YeHus O JUCIUILINHE KPYCCKHUID.



1. TlepeyeHb MIaHUPYEMBIX PE3YJIHTATOB O0YUEHHS 110 TUCIUTUINHE

1.1.

[lenu nmpenoaBaHus TUCIUTIIINHBI

Llenpro siBNsieTCS TONMyueHUE OakalaBpaMU BBHIIICHA3BAaHHOTO HAIMPABJICHUS MOATOTOBKHU
HAaBBIKOB, HEOOXOJUMBIX IJISl y9acTHUsS B MPOEKTaX COo3JaHus MHTeIUIeKTyanbHbIX cucteMm (MC).

I[I/ICI_[I/IHJII/IHa BXOOUT B COCTaB YacCTu,

dbopMupyeMoil ydacTHUKaMH O0Opa30BaTENIbHBIX

OTHOILIEHUH, 00pa30BaTeIbHON MpOrpaMMBI BbIcIIero oopazoBanus (naiee — OI1 BO).

1.2. TlepeueHb MIAHUPYEMBIX PE3YJIbTATOB OOYUEHUS MO AMCLUILUIMHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pesynbTatamu ocBoeHus Ol BO.

B pesynbrare M3ydeHus AUCHUILIMHBI OOYyYaroluiics JODKEH 00aiaTh CIeayroIUMU
KOMIIETESHIIMSIMA WJTM WX 9acTsAMHU. KoMIeTeHIIMM ¥ WHAWKATOPBI MX JTOCTHIKCHUS TIPUBEICHBI B

tabnure 1.
2. Tabmuma 1 — IlepeyeHb KOMIETCHIIMA W MHIUKATOPOB UX JIOCTHKCHUS
Kon u
Kareropus (rpymnmna) Koa u HaumeHOBaHME WHANKATOPA TOCTHKEHUS
HAaUMEHOBaHUE
KOMITETEHIIUU KOMITETCHIINH
KOMIIETEHLIUH
[Tpodeccuonanbupie | [IK-10 ['oTroBHOCTH IT1K-10.3.1 3HaTh COBpEMEHHbIEC TEXHOJIOTHUH
KOMIIETEHIIUH HCII0JIb30BaTh MOCTPOEHUSI CUCTEM UCKYCCTBEHHOTO MHTEIICKTA
3HaHHUE OCHOBHBIX B YCIJIOBUSIX HEOMPEIEIIEHHOCTH, OCHOBHBIE
METO/IOB MOJIEJIU, aITOPUTMbI U METO/bI HEYETKOM JIOTHUKH,
UCKYCCTBEHHOI'O a Taxke 0a30BbIe MOJIENTU HEMPOHHOM CeTH,
MHTEJIEKTa B KOTOPbIE€ MOTYT OBITh UCIIOJIb30BAHbI IIPU
nocneayomei dbopManuzaly penieHnid MPUKIaJHbIX 3a7a4
npodeccuonanshoit | [1K-10.3.2 3HaTh TEOpETUUECKHE OCHOBBI U
NeSITeNbHOCTU MOJIEJIH MPEACTaBICHUS 3HAHUH, TEXHOJIOTHH

MOCTPOEHUS SIKCIIEPTHBIX CUCTEM, OCHOBAaHHBIX Ha
paBHIax

ITK-10.3.3 3HaTh IOCTAaHOBKY MPOOIEM
MaTeMaTHUYeCKOTo 1 MH(POPMAIIMOHHOTO
MOJICJIUPOBAHUS CIOKHBIX CUCTEM

IT1K-10.V.1 ymeTh paboTaTh Ha COBPEMEHHOM
BBIYUCIIUTEILHON TEXHUKE

I1K-10.V.2 ymeTh pa3pabaTbiBaTh
WH(POPMAIMOHHOE ¥ TEXHHUECKOE 00eCTicueHue
MHTEIJICKTYaJIbHBIX CUCTEM 00paboTKU
uHGOPMAITUHU U YIIPABIICHUS

[1K-10.Y.3 ymeTh BIOMpATh UCXOIS U3 YCIOBUI
3a/1a4d MOJICJIU, aITOPUTMBbI U METO/bl HEYETKOMN
JIOTHKH, a TaK)Ke MOJIeJIN HEHPOHHOM ceTu AJis
dbopManm3aIy penieHu MPUKIATHBIX 33124
I1K-10.Y.4 ymeTb co3aaBaTh MOJCIIH
MIPE/ICTABJICHUS 3HAHUMN JIJISI CUCTEM
HCKYCCTBEHHOT'O MHTEIIJICKTa B YCIOBHSX
HEONPEIEICHHOCTH Ha OCHOBE HCIIOIb30BaHUS
HEYETKOI'0 JIOTHYECKOT0 BBIBOJIA

[IK-10.Y.5 ymeTh 11aHupoBaTh MPoIiecc
MOJICJTUPOBAHUS U BBIYUCIUTEIBHOTO
AKCIIEPUMEHTA

I1K-10.B.1 BaazeTh HaBBIKAMHU CO34AHUS
MIPOTrPaMMHO-TEXHUYECKHUX CPEACTB
MHTEIJJIEKTYaJbHBIX CUCTEM yIPaBICHUS
[IK-10.B.2 BnageTh HaBbIKAMU U IpUEMaMu
IIPOBEJICHHS] KOMIIBIOTEPHOTO MOJICJIMPOBAHUS




I/IHTGJIJIGKTyaJ'IBHLIX CHUCTEM C UCIIOJIB30BAHHUECM
CIIEIUATU3UPOBAHHOTO SI3bIKA
HpOrpaMMUpPOBAHUSI

I1K-10.B.3 BiageTh MeTOIaMU ITIOCTAHOBKH 3a/1au
1 00pabOTKH pe3yIbTaTOB KOMIIBIOTEPHOTO
MOJICIIUPOBAHUS

3. Mecto puctuiuiuHel B ctpykrype OI1

JlucuuminHa MOXeT 6a3upoBaThCs HA 3HAHUSX, paHee MPUOOPETEHHBIX 00YYarOIIUMHUCS
[P U3YYEHHUH CIEAYIOUINX AUCIUILINH:

— «BBICHIAS MAaTEMATHKA,

— «uHpOpPMATHKAY,

3HaHUs, TOJy4YeHHbIE NMPU HM3YyUYEHUU MaTephalia JaHHOM TUCIMIUIMHBI, UMEIOT Kak
CaMOCTOSITEJIbHOE 3HAYEHHUE, TaK U MOTYT MCIIOJIb30BAaThCs MPU U3YUEHUM IPYTMXAUCLMILINH,
CBSI3aHHBIX C CO3/IaHMEM aBTOMATU3HPOBAHHBIX cHCTEM 00paboTKy MHGOPMAILIUU U YIIPABIICHUSI.

4. OO0BEM U TPYJOEMKOCTh JUCIUIUINHBI
Jlanapie 00 o0meM oO0beMe TUCIUIUIMHBI, TPYIOSMKOCTH OTACTBHBIX BHUIOB Y4eOHOUH
paboTHI IO TUCHIUILIMHE (M pachpeielICHUEe dTOW TPYAOEMKOCTH 110 CEMECTpaM) IPEICTaBIICHbI B
Tabmure 2.

Tabsuna 2 — O0beM H TPYJI0EMKOCTb AUCHIUILIHHEL

TpynoeMKoCTh 110
Bun yuebHoit paboTbl Bcero ceMecTpam
Ne6
1 2 3
Oowan mpyooemkocmp OuCYuUNIUHbL, 3/ 108 3/ 108
3E/ (uac)
U3 Hux uacoe npakmuueckoii N0020MOoEKU 34 34
Ayoumopnuie 3auamus, BCETo 4ac. 51 51
B TOM YHCJIE:
nekiuu (J1), (dac) 17 17
npaktuueckue/cemunapckue 3ansaTus (113),
(dac)
nabopartopubie paboTsl (JIP), (dac) 34 34
KypcoBoil npoekT (pabdota) (KII, KP), (gac)
9K3aMeH, (Jac)
CamocmosamenvHas paboma, Bcero (Jac) 57 57
Buo npomesrcymounoii ammecmayuu: 3a4er,
madd. 3ader, sk3amen (3auer, Hudd. 3auq, Hndd. Hudd. 3au.
K3 %) 3au.

ek o
HpI/IMeanI/Ie: KaHAUJIATCKHUU 3K3aMCH

5. ConepxaHue IUCLMILIAHBI
5.1. Pacnpenenenue Tpy10€MKOCTH JUCLMIUIMHBI MO pa3AesiaM U BUIAM 3aHITUH.
Paznensbl, TeMbl AUCHUIUIMHBI U UX TPYAOEMKOCTh MPUBEIEHBI B TaOIUIE 3.

Tab6muna 3 — Pa3gensl, TeMbl JUCHMILTHHBL, X TPYJAOEMKOCTh

P Jlexun 113 JIP KII CPC
a37ebl, TEMBI JUCIUIIINHEI (uac) (C3) (4ac) (qac) (qac)
Cemectp 6

Pazpgen 1. ) 5




Paznen 2. 2 4 8
Pazzen 3. 2 6 7
Pasnen 4. 2 4 9
Pasnen 5. 2 4 9
Paszen 6. 3 6 9
Pasnen 7. 2 6 6
Paszmen 8. 2 4 4
Htoro B cemectpe: 17 34 57

Htoro 17 0 34 0 57

[IpakTnueckass MOATOTOBKA 3aKIOYAeTCd B  HEMNOCPEACTBEHHOM  BBINOJIHEHUU
o0yJaroIlMMHUCS. ~ OIpEIeNIeHHbIX  TPYJIOBBIX  (YHKUHMH,  CBsi3aHHBIX ¢  Oyaymei
po(eCCUOHATBHON 1EATEIbHOCTBIO.

5.2. CopepxaHue pa3iesioB U TeM JEKIIUOHHBIX 3aHSATHH.
CopepxaHue pa3qesioB U TeM JIEKIIMOHHBIX 3aHATUN MPHUBEIEHO B Tabnulie 4.

Taoauna 4 — Conep:kaHue pa3aesoB U TeM JEKINOHHOT0 HUKJIA

Howmep

pasena Ha3Banue u conepkanue pas3ieiaoB U T€M JIEKIIMOHHBIX 3aHATUI

Beenenne | [Ipenmert "MHTemnekTyanbHble CUCTEMBI". AKTYalbHOCTD, 3a1a4H, COJICpKaHUE U
CTPYKTYPHO-JIOTHYECKAsl CXE€Ma Kypca.

Paznen 1 | Ilonstue uckyccrennoro unremiexkra (MU). Ilpeamer uccnenoBanus u OCHOBHbIE
HanpaBJieHUs uccienoBaHuil B odnactu M. Dranel pa3BUTHS MHTEIIEKTYaIbHBIX
cucreM (MC). OcHOBHbIC HalIpaBIeHUs pa3BUTUA uccienoBanuii B oonactu MC.
TpaluIMOHHBIE  HAaNpPaBJICHWsT W  PEUTUHI  COBPEMEHHBIX  HAIPABJICHUU
uccnenoBanuii B obmactu MC. BHenpenme cucteM MaIIMHHOTO OOYYEHHUS B
«OTpaciny: KJItoueBble pumepsl ucnoib3zoBanus MU B orpacnu (keiics). Kpupas
l'apTHepa.

Cucrembl TipeqcTaBieHus 3HaHui OTinyne 3HaHUK oT AaHHbIX. Knaccuduxarms
sHanuii. basza 3Hanmii (b3). W3Bnedenme 3Hanuii. HWHTerpamus 3HaHUI.
Texnonorun manumynupoBanus 3HaHusIMH (TM3), S3bIKK MpeACTaBIECHUS 3HAHUMA
(AI13). [ToHsiTHE SKCTEHCHOHA U MHTEHCUOHAJ 3HAHUN U COOTBETCTBYIOILIHE MM
yactru B b3. Ilpumeprl. Mopgenu mnpencrasienus 3Hanuii (MII3), wux

Kjaccuukanus.

Pazpgen 2 MaremaTudeckne ocHOBBI MII3.
NN u Teopus anroputmoB. Kiaccel anroputmoB. NP- cioxHbie 3a1a4uu. 3ajiada
pa3spemMMOCT  JIOTUYECKOIO  BBIPAXKCHUS. JIeTepMUHUPOBAHHOW |

HenepMuHUpoBaHHas MammuHa Teropunra (HAMT). [Ipumep pabotet HIIMT.
[onsarue GpopmanbHOit cuctemsl (PC)
Jlornueckune MII3. OcHoBsl ncuncienus npeaukaroB (UIT) mepsoro mopsiaka. UIT
kak ®C. Hcrnonp3oBaHne KBAHTOPOB OOIIHOCTH M cylecTBoBaHus. OOnactu
neiictBust kBaHTopoB. CBOOO/HBIE U CBs3aHHBIE TepeMeHHble. MHTepmperaius
BBICKA3bIBaHUW, COJAEpKAlMX KBaHTOpbl. [loaroroBka K aBTOMaTHU3alUU
00paboTKu BBIpakeHUH npeaukaTHol joruku. KiaysanbHast dopma.Jlorunueckuii
BBIBOJI. ABTOMAaTHUECKOE JI0Ka3aTeIbcTBO TeopeM. [Iporeaypa pesononuu.
OCHOBHBIE TIOJIO)KEHHS] HEUETKOM JIOTUKHU.
[IpencraBnenue 3HaHUNW W BBIBOJ B MOJENSAX HEYETKOM Joruku. Hederkon
MHOkecTBO. Dazzudukarms. Jedazzuduxanus. DYHKIMS MTPUHAIICKHOCTH.




Onepanuy  HajJ HEYETKMMHU MHOXKeCTBaMU (TiepecedeHne, OObeIUHEHHE,
JOTIONTHEHWEe, uMIUTAKaus). CHCTeMBl HEYETKOTO JIOTMYECKOTOo  BBIBOJA.
JInarsuctuyeckas nepeMenHas. baza npasui. Beisog mo Mamianu.

Pasnen 3

Ceresbie MII3 1 IpoIyKIIMOHHBIE CUCTEMBI

Cereoie MII3. Cemantuueckue cetu (CC). Ilomstme AKO u ISA ccwuiok.
OkcreHcnonan ¥ nHTeHcuoHan B CC. ba3oBble M BUPTyallbHbIE OTHOLICHUS B
CC. JHocrouHctBa u HejocraTtku wmognene. PperimoBele MII3. Ilpumepst
ormucanuii. [IporodpeiiMbl U 3K30ppeliMbl. DKCTEHCHOHAI M WHTCHCHOHAI B
¢peiimoBeix MII3. Crpykrypa cinota B ¢peiimax. Onepanuu Ha ¢peiimax.
JIOCTOMHCTBA M HEIOCTAaTKH MOMCTICH.

[Tponyxumonnsie MII3. @opmart npoaykuuu. [Ipoaykunonnsie cuctemst (I1C).
Wurepnperanus koprexa B onvcanuu I1C. Oxcrencnonan u uarencuonan I1C.

Mexanusm pabotel  IIC. Anroputm paboTel uHTEpmpeTtatopa. [Ipumep —
MOCTPOEHUE OAIlIHU 3aJaHHOU BBICOTHI.

[Ipssmoit u  oOpaTHBI THOWUCK  HHTeprpeTaropa. Pexumbl  paboOTHI.
HeundopmupoBannas  ctparerus. Bpibop u3  koH@uukTHOro  Habopa.
[Ipumenenne I1C.

3azaya NmoOMCKa B IPOCTPAHCTBE COCTOSHHUA. AJITOPUTMBI CIIENOTO IIOHCKA: B
rryouny u mupuny. [Ipumepsr. loctounctBa u Henoctatku MII3 B Buze I1C.

Pasnen 4

Bunst UC. Dkeneptabie cuctemsl (JC) kak pazHoBUIHOCTE UC
PaznoBuanoctn MC.  EctectBenHo-s3bikoBbie WC. Ilpumepwsr [10. 3agaua
aHaJIM3a Ha TOHAJIBHOCTh TEKCTA.

Okcneptable cuctembl (DC). Cxema u coctaB aumHamudeckoir DC. Pexumbl
pabotsl OC. VYmpasnenue B OC. [lonstue momyns, oopasua. OnucaHue 3Tanos
paboTsl uHTEepIperaropa. PazButue kimaccuueckoit cxeMbl paboTsl DC.

Meroabl pemienus ciaoxsbix 3agad B OC. Meroa penykuuu. IlpunHnmn
HaUMEHbBIIUX CBeplieHui. MeTonbl pemeHus cioxHbix 3a1a4 B OC. Ilouck B
(hakTOpU30BAaHHOM MPOCTPAHCTBE. METOI MOPOKICHUS U MPOBEPKH.

Metoapl pemeHuss cinoxsbix 3amad B OC. Ilouck B umepapxuueckux
npocTpaHcTBax. Meroabl pereHus chnoxHblx 3amad B OC. ITlouck B
aIbTEPHATUBHBIX MTPOCTPAHCTBAX.

Meroap! pemenust cinoxHbix 3a1a4 B JC. [loHATHe aKTHBHOW CHCTEMBbI MHEHHM
U peBu3un MHeHui. [Ipumep.

Paznen 5

HckyccrBennsie HeliponHble cetu (MHC).
buonornyecknii 1 MCKyCCTBEHHBIM HeWpoH. [IpuMmep pacdera BbIXOJa HEMpPOHA.
Knaccupukauus HMHC. NHC mpsmoro pacnpocrpanenus. IIpumepsl
onHocnovHou n MHorocnoHor MHC. ITpumep pacuera Beixona MHC.
Pexyppentasie MTHC. Cxema kiaccuueckoir RNN. Cxema cetn Xondumiaa.
Pexyppentasie MHC. Cxema u onucanue pabotst LSTM.
HNHC pagunansHo-6a30BbIxX QyHkimii. Cxema. [Ipumep RBF.
Ceru u xaptel Koxonena. buonornueckas nnrepnperanusd. Cxema.
BepositHocTHBIE MOAenu. O6nacTs npuMeHeHus. baitecoBckas cets (BC). 3agaua
o0yueHMs mapaMeTpoB pacnpeneneHuid. TpaktoBka ¢opmynsl baiteca. IlyTtu
ynpoiuenus bC.
I'my6oxne MHC (DNN). Cseprounas MHC (CNN), Ha3HaueHne 6JI0KOB.
I'my6okne MHC (DNN). I'enepatuBHO - coctszatensHble cetd (GAN), cxewma,
paboTa reHepaTopa U AUCKPUMHUHATOPA.

Pasnen 6

Marmmnanoe o0yuenne (ML).
Tunet ML. OcHoBHble mkoigbl ML. IloctaHoBka 3agaum OOy4YeHHUs IO




MIPETEHICHTAM.
OOyuenue ¢ yuurenemM. Ommbka o0OydeHHUs, QITOPUTM  OOpPaTHOTO
pacnpoctpaneHus omuoku. [Ipobiaema nmepeoOyueHus.

OOyuenue 6e3 yunrens. Mnes copeBHOBaTenpHOTO 00yueHus (anroputm SOM)
I'my6okoe oOyuenne (DL) B ceTsix CcO MHOTUMH CKPBITBIMH CIIOSIMU.
[Ipeomonenne HEAOCTATKOB ATOPUTMA OOPATHOTO PACTIPOCTPAHEHHUS.

I'my6okoe oOyuenne (DL) B ceTssix CcO MHOTUMH CKPBITBIMH CIIOSIMHU.
[Ipenobydyenne c¢ orpanndeHHod wmammHOW bomsigmana (RBM). Ilpumep
APXUTEKTYPHI.

I'my6okoe o0yuenue (DL) B ceTsix cO MHOTUMU CKPBITBIMU CIIOSIMHU.
[Ipenobyyenue ¢ aBToKoIMpOBIIMKaMU. [IpumMep apXUTEKTYpBHI.

IIepcnextuBHbIC HanpasieHus B DL.

TpancdeptHoe ooyuenue (TO). [lomennas aganrarus (DA). [Tpumepsr.
HNukpemeHTHOE 00yUeHHe.
3amaua ymeHbIIeHUs pazMmepHocTH. O0epTOoUHbIE METOIOB Ha TIpuMepe SVM.
OO6yuenne ¢ nonkperuienneM(RL). Mnen nmonxona RL. Q-o0yuenue

Paznen 7 HckycCTBEeHHBIN MHTEIUIEKT U aHATU3 JaHHBIX.
WNurtennexryanpupiii ananu3 naHHelx (MAJL). Ilporpammuble KOMIUIEKCHI IS
aHanu3a JaHHbIX. CraHmapT i pelieHus 3aJad aHauu3a JaHHbIX. Ponn
YYaCTHHKOB B TMPOEKTaX MO aHanu3y JaHHbIX. TexHomorun SEMMA, KDD.
Oranel KDD.

Kpocc-unaycrpuansusiii crangapt CRISP-DM u ero stansi

Ponu ydacTHUKOB aHAIUTHYECKUX TMPOEKTOB. [IpenBapuTenbHble NPOBEPKH
IpOEeKTa
3anaun Data Mining B aHann3e JaHHBIX
MaremaTnyecKue OCHOBBI TMHEWHOW U JIOTUCTUYECKOUN pErpeccueil.

MeTtoapl Ha OCHOBE MHIYKIMHM TpaBWi. 3aaadya kiaccupukanuu. CXOACTBO U
paznuuue c 3amadeil perpeccun. llpumep nepeBa pemieHuil npu OaHKOBCKOM
KPEAUTOBAaHUH. DIIEMEHTHI JIepeBa PeIIeHUH.

XapaKTepUCTUKHU KIACCU(PHUKAIIMN HA MHAYKIUHU TPaBUIL.

Anroputm CART OwunapHoi knaccudukanuu. Ilporecc mocTpoeHus aepena
pemennii. Kpurepuii pacmeruienust Gini npu BeIOOpe aTpuOyTOB.
Pemennie 06 UCmonb30BaHUN CO3/IaHHOTO JIepeBa
Wnen metona onopHbIX BEKTOPOB.

AHcambnupoBaHue B 3aayax kiaccugukanuu. PasnooOpasue. Llenb, ocHOBHBIE
MoJ1eH (CTEKKHUHT, OyCTHHT).
3amaya KiacTepuzalMM B aHaiu3e JaHHbIX. OTIW4uMs OT Kiaccu(HKaIUH.
[TonsTust ueHTpa u paauyca kiacrepa. Busyanuzanus kapramu Koxonena.
Knaccudukanus anroputmoB kinacrepuszaiui. CpaBHEHHE METOJIOB
Anroputm k-means. [Ipumep pabotst amst K =2.

Anroputm k-Ommkalmmx coceiei, dTambl, METPUKH, MPOCTOE U B3BEIICHHOTO
roJI0COBaHUE
MeTpukH KauecTBa KiacTepu3alluy (BHEIIHNE U BHYTpeHHHE). [IpuMepsl MeTpuk

Paznen 8 AcconmatuBHBIC paBuia (association rules).

Ilonnepxxka HaOopa u mpaBuia. J{OCTOBEpHOCTh MOJACPKKH. [ paHUIIbI

MOJIICPIKKH

Anroput™ Apriori, 3Tansl, IpUMep padbOTHI.

[TocnenoBarenbHble 11a0s0HBI (sequential patterns). OcHOBHBIE TOHSATHS.

[onnepxka nocnenoBarenbHocTu. Hlaru anroputma AprioriAll, mpumep paGoTsl.
Pexomenmarensubie cucteMbl. OcHOBHBIE TOHATHS. [logxoa koimaGopaTUBHON

¢dunpTpammu. ['pad uaTepecos.




[Tonsarue Big data. Anroputmsl kinacrepusauuu Ha Big data. Mnen anropurma
BIRCH, mmtocel 1 MUHYCBI. JTanbl anropurma Pam.

5.3. IlpaxkTuueckue (CEMHUHAPCKUE) 3aHATUS
TeMbl pakTUYECKUX 3aHATHHA U UX TPYJOEMKOCTh IPUBECHBI B TaOIHLIE 5.

Tabauna 5 — [IpakTUdyeckue 3aHsATHS U UX TPYI0EMKOCTh

W3 HUX Ne
Ne Tembl Dopmbl MPAaKTUYECKO | pa3zieln
TpynoemMKoCTb, o
1/ MPaKTUYECKUX MPaKTUYECKUX (ac) u a
I 3aHSATHU 3aHATUNA MMOATOTOBKH, | TACITHII
(dac) JIMHBI

Y4eOHbIM MIIaHOM HE MPETYCMOTPEHO

Bcero

5.4. JlaGopaTopHbl€ 3aHITUS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJOEMKOCTb IIPUBEICHBI B TAOIUIIE 6.

Tabumma 6 — JlJabopaTopHble 3aHSTHS U UX TPYIOEMKOCTb

N3 Hux No
No MPAKTHYECKO | pa3len
TpynoemMkocThb N
n/ HaumenoBanue nabopatopHbIx paboT (uac) i a
1§ ’ MOJTOTOBKH, | JHMCIIUII
(dac) JIUHBI
Cemectp 6
1 | IIpocreitmme nmporpaMmsbl U UX OTJIaJKa B 2 1 2
cpene Visual Prolog
2 | Co3nganue NpoCcTeHIINX MPOEKTOB C 2 1 2
aJIeMEHTaMH Tpaduueckoro uHTepdeiica
3 | PoacTBeHHBIE OTHOIICHUSA 2 1 2
4 | PaboTa co cnMCKaMu U CTPOKaMU 4 1 2
5 | Co3nanwme npocredmmx 6a3 TaHHBIX 4 1 2
6 | Pa3zpaboTka SKCTIEpPTHBIX CHCTEM B CpeJie 4 1 4
Visual Prolog
7 | Pa3zpaboTka HEYETKUX SKCTIIEPTHBIX CUCTEM B 2 1 4
Matlab
8 | OOyueHue HEWpOHHBIX ceTeid B Matlab — 2 1 5,6,7
3a/1a4ya anmpoKCHMAIIUN
9 | Obyuyenue HelpoHHBIX ceTeil B Matlab — 2 1 5,6,7
3ajaya KJIacCu(pUKauu
10 | Co3nanne W MOJENMPOBAHUE CBEPTOUYHOMN 2 1 5,6,7
ceru B Matlab
11 | I'mybokoe oOyuenue B cucreme KNIME- 2 1 5,6,7
pacrno3HaBaHue N300paxKeHUM
14 | Metoasl Data Minig B MHTEIEKTYaIbHOM 2 1 5,6,7
aHaM3e JaHHBIX. 3aJa4d pEerpeccud B
Loginom
15 | Meroast Data Minig B WHTEIEKTYaJIbHOM 2 1 5,6,7
aHAJIM3€ JaHHBIX. 3aJaud KJIacTepHU3alli B
Loginom




16 | IIpumenenune Python mns knaccupukanum 2 1 5,6,7
HN300pKEHHI

Bcero 34

5.5. KypcoBoe nmpoekTiupoBaHue/ BHIMIOJHEHUE KYPCOBOM paOOTHI
Y4eOHBIM MIaHOM HE TPETyCMOTPEHO

5.6. CamocTtosiTensHast paboTa 00ydJaromuxcs
Buibl caMocTosITENBHOM pabOTHI M €€ TPYAOSMKOCTh PUBEICHBI B Ta0uIIE 7.

Tabauna 7 — Buasl caMocTosTeNbHOI paboThl U €€ TPYI0eMKOCTh

. Bcero, | Cewmectp 6,
Bun camocrosTensHOM paboThI

yac qac
1 2 3

N3yuenune TeopeTnueckoro Marepuania 4 4

quctuiuinHbl (TO)

Kypcoroe npoektupoBanue (KII, KP)

PacuetHo-rpaduueckue 3amanus (PI'3)

Brimonaenue pedepara (P)

[ToaroroBka K TEKyLIEeMYy KOHTPOJIIO 1 1

ycneBaemoctu (TKY)

Jomamnee 3aganne ([13) 1 1

KonTponbabie pabothl 3a0uHnKoB (KP3)

[ToaroroBka Kk MpoOMEKYTOUHOU

arrecrarmu (ITA) 15 15

Bcero: 21 21

6. Ilepeuenp yueOHO-METONUECKOTO 0OECTIEUeHUS
JUTSI CAMOCTOSITEIILHOM paOOThl 00YYAIOIMIUXCS IO TUCIUTUTHHE (MOJIYITIO)
Y4eOHO-MEeTONUYECKHUE MaTepuaibl ISl CaMOCTOSITENLHON paboThl 00ydYaromuXcsl yKa3aHbl B
i 7-11.

7. IlepeueHb NeYaTHBIX U AJEKTPOHHBIX YUEOHBIX N3TaHUI
[lepeueHp neyaTHBIX U SIEKTPOHHBIX YUEOHBIX U3/IaHUM MpHUBEEH B TabuLe §.
Tabauna 8— IlepedeHp NeYaTHbIX U 3JIEKTPOHHBIX YU€OHBIX M3AaHUN

KonmuecTso sK3eMILIIpOB B
[udp/ bubnmorpaduueckas ccpiika OutmaoTexe
URL anpec P (KpoMe 3JIeKTPOHHBIX

9K3EMILISIPOB)

681.518.3(075)A65681. | AunpeitunkoB A.B., AuapeitunkoBa 2
5 O.H. UHTennekryanbHble
WH(POPMAITMOHHBIC CHCTEMBI:
Yyebnuk. - M. : ®uHaHCH 1
cratuctuka, 2004.-424 c.un

004.8(075) C 60 Conosnes, Hukonait Bnagumuposuua. | 123
BBenenue B cuctemMbl




HCKYCCTBCHHOI'O MHTCJJICKTA
[Tekcr] : yueOHOE mocobue / H. B.
Conosnes, 2008. - 104 ¢

004.8 C 40

CucreMbl HCKYCCTBEHHOTO
uHTeIeKTa. [IpakTuaecknil Kypc
[Tekcr] : yueOHOe mocobue / B. A.
Uymtokos [u 1p.] ; pea. U. ©.
Acraxoa, 2008. - 296 ¢

14

004 A66

AnnpoHOB C.A. OCHOBBI JIOTHYECKOTO
nporpamMmmupoBanus. JIabopaTopHbIii
npakTukym/C.A. AHIPOHOB,
CII6,I'YAIL2022-129c¢

50

B nieuatn

AnnaponoB C.A. BBeneHne B CUCTEMBI
1 TCXHOJIOTHUHU MAIIIMHHOT'O O6y‘I€HI/I$I.

DJIEKTPOHHAs BEPCUS

JlaGopaTtopusbiit mpakTukym/C.A.
Annponos, CI16,I'YAIT,2022-155¢

8. IlepeueHb 21E€KTPOHHBIX 00pa30BaTEIBHBIX PECYPCOB
MH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHOHN ceTn «IHTepHeT»

[Iepeuenn AJIEKTPOHHBIX

npuBeIeH B Tabmuie 9.

Tabmuua 9 — IlepedeHb 3NIEKTPOHHBIX OOpA30BATENbHBIX PECYpCcOB HH(POPMAIMOHHO-

TEJICKOMMYHUKAIIMOHHOU ceTH «HTEepHET»

o0pa3oBaTenbHBIX
TEJICeKOMMYHUKAIMOHHONH ceTtu «HTepHeT,

pecypcoB

URL anpec

HanmenoBanue

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

Anpnponos C.A. BesieHue B JIoruyeckoe
nporpammupoBanue. JlabopatopHbIi
MPAKTUKYM. DJIEKTPOHHOE U3/1aHKE

http://www.salogistics.ru/e _edu/sys pro2.pdf

AnnponoB C.A. BeesieHue B CUCTEMBI U
TEXHOJIOTMH MAITHHHOTO 00y4YeHUsI.
JIaGopaTopHBIii TPAKTUKYM.
DNEeKTPOHHOE U3aHHE

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

— odurmanbHBIN caT Poccuiickoit
aCCOIMAIIUU UCKYCCTBEHHOTO
WHTEJUICKTA.

— caiit «HeueTkas J0ruKa, HEYEeTKUE

MH(pOPMaLMOHHO-
HEOOXOIUMBIX JJISI OCBOCHMS JUCLMIUIMHBI



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

WU, craTbu, CCHUIKH.

WMN, cTathu, CCHIIKH.

HMHTCIIJICKTY.

CUCTEMBI M MSITKUE BBIYUCICHUS ,
- caT «/ICKyCCTBEHHBI HHTEJIEKT -
COJIEPKUT MPUMEPHI IPOrPAMMHUPOBAHUS

- caliT «ICKyCCTBEHHBIN MHTEIUIEKT -
COJIEPKUT PHUMEPHI IPOrPAMMHUPOBAHMS

— cailt «MICKyCCTBEHHBIN MHTEIIEKT -
B3TJI51/ B OyIyIIee» - COEPIKUT
MaTepuasbl 0 HECKOJIbKUM pa3jienam
HCKYCCTBCHHOI'O MHTCIIJICKTA.

— CalT ¢ 6ONBIINM KOJTHYECTBOM
MaTCpHraJIOB IO HCKYCCTBCHHOMY

Certb kadenpsl Anpnponos C.A JlabopaTopHbIii
NPAaKTUKYyM DIIEKTPOHHOE U3/IaHHE;

DNEeKTPOHHOE U3/IaHHE

AnnponoB C.A BBeneHue B CUCTEMBI U
TEXHOJIOTMH MAIIMHHOTO 00y4YeHUs
JIaGopaTopHBbIi TPAKTUKYM,

9. Ilepeuenp HHGOPMAITMOHHBIX TEXHOJIOTHH

9.1. HepequL nporpaMMHOro 06ecnequm1, HUCIOJIB3YCMOI'0 IMpH OCYHICCTBJICHUHA

00pa30BaTeIbLHOrO Mpoliecca Mo JUCIUILIIUHE.

Hepequb HCIIOJIB3yEeMOI'0 IPpOrpaMMHOTO obecneucHuUs MMPCACTaBJICH B Ta6HI/II_[C 10.

Ta6mmma 10— [lepeders mporpaMMHOT0 oOecredeHust

Ne n/mt HaumenoBanue

1 KNIME (ananuTHyeckasi CHCTEMa C OTKPBITHIM KOJIOM)

2 Visual Prolog (ue3apeructpupoBaHHas BepCHs)

3 Matlab (trial)

4 Loginom (OecruiatHas CTyJeHUYECKas JTUIICH3HS )

5 Python (cuctema nporpaMMupoBaHHsI ¢ OTKPBITBIM KOZOM)

9.2. Ilepeuenp uHGOPMaAIMOHHO-CIIPABOYHBIX CUCTEM, UCIIOJIb3YEMBIX npu

OCYIIECTBICHUH 00Pa30BaTEILHOIO MPOIIecca MO AUCIUILIHHE
[lepedyeHb HCIOIB3YEMBIX HH(POPMAIHOHHO-CIPABOYHBIX CHCTEM
Tabimue 11.

Ta6mmma 11— [Tepeyens nHGOPMAITMOHHO-CITPABOYHBIX CUCTEM

MNpEaAcCTaBJICH B

Ne o/t HaumenoBanue

He npenycmotpeno

10. MartepuanbHO-TeXHHYECKas 6a3a
CoctaB MarepuabHO-TEXHUYECKOM  0a3bl, HEOOXOAMUMOW ISt
00pa30BaTeNLHOrO Mpollecca Mo JUCIHUILTNHE, TpeCcTaBlieH B Tabmuiel2.

Ta6muma 12 — CoctaB MaTepuaabHO-TEXHUUECKON 0a3bl

OCYIIECTBIICHUS



Ne HanMeHOoBaHME cOCTaBHOM 4acTH Howmep aynuropun
n/m MaTepuaIbHO-TEXHUYIECKON 0a3bl (pu HEOOXOAMMOCTH)

JlexImoHHas ay IUTOPUS

2 | MynsTuMeauiiHas JEKIMOHHAS ayIUTOPHUS

11. Ouenounsle cpeacTBa sl MPOBEACHUS TPOMEKYTOUHOMN aTTECTAINH
11.1. CocTaB OLIEHOYHBIX CpPEIACTBAJS HPOBEACHHUS IMPOMEXKYTOUHOM aTTecTaluu
oOyuJaromuxcs 1o IUCIUIUIMHE TPUBEACH B Tabnuie 13.
Ta6mmia 13 — CocTaB OLIEHOYHBIX CPEJICTB JIJISl IPOBEICHUSI MPOMEKYTOUHOM aTTeCTaIuu

Bug HpOMGXCYTOHHOﬁ ATTCCTAalluN Hepequb OIOCHOYHELIX CPpCACTB

HuddepennmpoBanubIil 3a4ET Crmcok BOTIPOCOB;
TecThr;

11.2. B kauecTBe KpHUTEpUEB OLEHKH YpPOBHA C(OPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH O0yJarouMMucs MpUMEHseTcss 5-OajulbHas IIKaja OIEHKH C(HOpPMHUPOBAHHOCTH
KOMIIETEHIIMH, KOoTopasi mpuBeieHa B Tabnuie 14. B TeueHne cemMecTpa MOXKET UCHOIb30BATHCS
100-0annpHast  ImIKajJia  MOJYJIbHO-PEHTHHTOBOM  CHUCTEMBbl ~ YHUBEpCHTETa,  IpaBuia
HCIIOJIb30BAaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOUIUM JIOKAJIbHBIM HOPMAaTHBHBIM aKTOM
I'VAIL

Ta6J1HLIa 14 —Kpurepun OLEeHKM ypPOBHS CHOPMMPOBAHHOCTM KOMIIETEHUUMN

Or11eHKa KOMITETEHIINHU

XapakreprucTrka chOpMUPOBAHHBIX KOMIIETEHITUI
5-OaruIbHAs IIKaia P P (bopmp

— oOyuaromuiicss TIyOOKO W BCECTOPOHHE YCBOWJI MPOTpPaMMHBIN
MaTepua;

— YBEpEHHO, JIOTHYHO, ITOCJICIOBATEIILHO U TPAMOTHO €T0 M3JIaracT,

— OMHUpasiCh HAa 3HAHUS OCHOBHOW W JOMOJHUTEIHHOW JUTEpaTyphl,
TECHO  TIPHUBS3BIBACT YCBOCHHBIC  HAy4YHbIC  IIOJIOKCHUS  C
MPAKTHYECKOH JeATeIbHOCTHIO HAIIPABIICHUS;

— yMeno 000CHOBBIBAET U ApTYMEHTHPYET BBIIBUTAEMBIE UM UJIEH;

— JIeJIaeT BBIBOALI M 00OOIIECHHUS

— CBOOOJTHO BJIQJICET CHCTEMOM CIIEINATU3HPOBAHHBIX MOHSTHA.

«OTIIMYHO»
(GaYTCHO»

— o0yyaromuiics TBepAO YCBOWI IMPOTrPaMMHBIN MaTepuall, FpaMOTHO
W MO CYUIECTBY H3JaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOM
JUTEPATYPHI,;

— HE JOIYCKAeT CYUIECTBEHHbBIX HETOYHOCTEN;

— YBSI3bIBACT YCBOCHHBIE 3HAHMS C MPAKTUYECKON AEATEILHOCTHIO
HaIpaBJICHUS;

— apryMEHTUPYET Hay4YHbIE MOJI0KEHNUS;

— JIeJIaeT BBIBOALI M 000OIIEHNS;

— BIIQJICET CUCTEMOM CIICIIMAIN3UPOBAHHBIX TTOHITHH.

«XOpPOLIOo»
(GauTCHO»

— 00ydJaromuiics yCBOMI TOJIBKO OCHOBHOM NMPOrpaMMHBIN MaTepHa,
II0 CYLIECTBY H3JIaraeT €ro, ONUpasChb HA 3HAHMS TOJIBKO OCHOBHOM
JIUTEPATYPBHL,

— JIONyCKAeT HECYIIECTBEHHbIE OMIMOKH U HETOYHOCTH;

— UCTIBITBIBAET 3aTPyJHEHUS B IPAKTHYECKOM IPUMEHEHUHW 3HAHUU
HaIIpaBJICHUS;

— cnabo apryMEeHTUPYET Hay4YHbIE MTOJIOKEHHS,;

— 3aTpyHseTcs B (JOPMYIMPOBAHNY BBIBOJIOB M 0000IICHNUH;

— YaCTUYHO BJIAJECET CUCTEMON CIIENMATN3UPOBAHHBIX OHATHM.

«YHAOBJICTBOPUTCIILHO»
<Ga4YTCHO»




Or1eHKa KOMITETEHIINHU

5-OaiuIbHAs IIKaia

XapakTepucTika chopMHUPOBAHHBIX KOMIIETEHIIUA

«HEYJIOBJICTBOPUTENBHO | — IOMTyCKA€T  CYIIECTBEHHbIE OHIMOKA M  HETOYHOCTH  MpHU

»

«HE 3a4YTCHO»

MaTepuana;
paccMOTpEeHUHU MPOo0JIeM B KOHKPETHOM HalpaBlI€HUM;

— HE MOXET apryMEHTHPOBATh HAYYHBIE TIOJIOKEHUS;
— He (hOPMYJIUPYET BHIBOJOB M 00OOIIICHHUH.

—O6yanOHlHﬁCﬂ HEC YCBOWJI 3HAYUTENILHON YacTHu mporpaMmMHOTr 0

— UCHBITBIBACT TPYAHOCTHU B IPAKTUYCCKOM IIPUMCHCHUN 3HaHI/II\/'I;

11.3. TunoBble KOHTPOJILHBIE 3a/1aHUS WM UHBIE MaTEPUAJIBL.
Bomnpocs! (3agaun) 1 5K3aMeHa npeJicTaBieHsl B Tabmnure 15.

Ta6mmma 15 — Borpocs! (3agaun) ajs sK3amMeHa

Ne /it [Tepeuens BonmpocoB (3a1a4) s SK3aMeHa Kon
WHIUKATOpa
Y4eOHBIM MJIAHOM HE TPETYCMOTPEHO
Bomnpocsr (3amaun) ais 3adera / qudd. 3adera npeacTarieHsl B Tadiuie 16.
Tabymma 16 — Borpocs! (3agaun) s 3aueta / audd. zauera
Kon
Ne i/t [Tepedyens BonpocoB (3amav) 11 3aueta / audd. 3auera HHIKATOPA
1 TToscHUTE MOEI0 HEYETKOTO JOrnYecKoro BeiBoaa mo Mamumanu | I1K-10.3.1
2 [Tosicaute MexaHu3M pasperieHust KOH(QIUKTOB B [1K-10.3.2
IPOAYKIIMOHHBIX CHCTEMax
3 Kakne metoasl maTematuueckoro mojenupoBanus UC Bam I1K-10.3.3
u3BecTHBI? [IpuBeNTEe MOCTAHOBKH 3a]1a4.
4 Kakue nporpamMMHbI€ cpelicTBa TPUMEHSIIOTCS] TIPU PEIICHUN IIK-10.Y.1
3ama4 pazpadborku UC?
5 [IpuBenure mpumep ceMmaHTHUECKOM ceTn HeKoToporo oobsekta | [1K-10.Y.2
6 Kaxk pacnosioxeHsl HEHPOHBI B HEUPOHHBIX CETAX MPSAMOTO [1K-10.VY.3
pacmipocTpaHeHHs?

7 Onumure TexHOJIOTHIO pazpaboTku HeueTkor JC B Matlab I1K-10.Y .4
8 OnuimuTe OCHOBHBIE TPUHILIMIIBI METOI0TOTHHI I1IK-10.V.5
BBIYHCIUTEIBHBIX JKCIIEPUMEHTOB MpH pazpadbotke C Ha

ocHoBe MHC
9 Kaxue nporpammusie uHCTpyMeHTHI MoaenupoBanus MTHC B I1K-10.B.1
matlab BbI 3HaeTe?
10 [TosgcHuTE CTPYKTYpY NporpaMMmbl Ha si3bike VP I1K-10.B.2
11 [TosicHUTE CTPYKTYpY KypHaJIa MPOBEAEHUS KOMIIBIOTEPHBIX I1K-10.B.3

MOJCJIBbHBIX 9KCIICPUMCHTOB

[TepeyeHbr TeM Ui KypCOBOTO IPOSKTUPOBAHHS/BBIOIHCHUS KypCOBOM pPadOThI
npeJcTaBIIeHbl B Tadmuie 17.
Tabauua 17 — [lepeueHs TeM 715l KYPCOBOTO MPOSKTHPOBAHUSI/BBIMOIHEHHSI KYPCOBOM pabOThI

Ne o/t

[IpumepHBIii IepeueHb TeM ISl KypCOBOTO MPOEKTUPOBAHMSI/BBITIOIHEHUS

KYPCOBO#l pabOThI

Y4eOHBIM MJIAHOM HE MPETYCMOTPEHO




Bonpocsl s mpoBeneHUs MPOMEXYTOUYHOM aTTecTallMd B BHJE TECTUPOBAHUS
npeJcTaBieHbl B Ta0uie 18.

Ta6mmia 18 — [IpuMepHBIii MepedeHb Bonpocos JIs TECTOB

y Kon
Ne n/m [TpumepHBIii TepeueHb BOMPOCOB ISl TECTOB
UHAMKATOpa
1 Koptex <ckopocts, {Manas, HeOOIbIIast, CpeaHss, Beicokas}, [0,300], I1K-10.3.1
G, M>, rne G — nporeaypa nepedopa 37eMEHTOB 0a30BOTO TEPM-
MHOXeCTBa, M— mpolieypa 3KCIEPTHOrO OIPOCa SIBJISIETCS] IPUMEPOM
2 Kaxk Oyner npeacrarnena baza 3nanuid, ecim B Ka4yecTBe criocoba [1K-10.3.2
NPEICTABJICHUS 3HAHUN OYJIET MCIIOIh30BAThCS JIOTHKA MTPEIUKATOB
NepBOro Mmopsiaka’?
3 Uro Takoe Kpocc-Banuaanus? I1K-10.3.3
4 ITpu pemennn 3anay pazpadorku VC ucnons3yror cieayroliee I1K-10.VY.1
porpaMMHOE OOecrieueHHe:
5 K HenmocTtaTkaM ceMaHTHYECKUX CETEN OTHOCSITCA .. [IK-10.Y .2
6 B uem 3akirouaeTcsi poJib CBEPTOUHBIX CJIOEB? I1K-10.Y.3
7 Ha xakux moaxonax 6a3upyroTcs METOJIbl CTPYKTYPHU3AIHIH, I1K-10.Y .4
(dhopmanm3auu 1 paboThl C HETOYHBIMU HEOIIPEICTICHHBIMU 3HAHUSMU U
NAHHBIMU?
8 Kaxk Ha3piBaeTcs cTaTucTHUecKasi B3auMOCBsI3b HECKOIbKUX ciyvyaiubix | [1K-10.Y.5
BEJIUYUH?
9 Uto o3nauaet Tepmud CV npu 00paboTKe N300payKeHN U BUJIEO: I1K-10.B.1
10 YkaxuTte OuOIMOTEKH Ha si3bIKe mporpamMmmupoBanus Python: I1K-10.B.2
11 [Tponomkute Gpazy “BuiOpockl B TaHHBIX MOXHO.. I1K-10.B.3

[lepeyeHbr TeM KOHTPOJIBHBIX pabOT MO JUCIMILIMHE OOYYaroIuxcs 3a04HON (pOpMeI
oOydeHwus1, IpeICTaBlIeHbI B Tabmie 19.

Ta6mmma 19 — [lepeyeHb KOHTPOJIBHBIX PadOT

Ne i/m [TepeyeHb KOHTPOJIBHBIX PabOT

He npeaycMoTpeHo

11.4. Metonuueckue  MaTepuanbl,  ONPEACIAIOIME  IPOLUEAYpPbl  OLEHUBAHUS
MHAMKATOPOB, XapaKTepU3YIOLIUX JdTanbl (OPMUPOBAHUS KOMIIETEHLUH, COJEp)KaTcs B
JOKAJIBbHBIX HOpMaTuBHBIX akTax [YAIIL, pernameHTUpyoOmUX NOPSAOK M MPOLENYPY
MIPOBEJEHUS TEKYLIEro KOHTPOJIS YCIIEBAEMOCTH U IMPOMEXKYTOUYHOM aTTecTaluy o0ydaroluxcs
I'VAIL

12. Metoaudeckue yka3aHus JUisi 00y4JarOIIUXCs 10 OCBOCHHIO AUCITUTUTHHBI

12.1. MeTtoauyeckue yKazaHUs JUId OOYyYarOlmUXCsl 10 OCBOCHHMIO JICKITMOHHOTO
Marepuania.

OcHOBHOE Ha3HAYCHHUE JICKIIMOHHOTO MaTepuaia — JIOTHYECKH CTPOMHOE, CHCTEMHOE,
ry0OKOe W sICHOE M3JIOXKEHHE yueOHOro marepwana. HasHadeHwe COBpEMEHHOW JIEKIIUU B
paMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OpPMAIMIO 1O TEME, a B OCBOCHUH
(dyHIaMEHTAIBHBIX MpOoOJeM AWCHUILIMHBI, METOJOB HAyYHOTO IMO3HAHWS, HOBEHIIUX
JTOCTIKCHUM HAay4YHOW MBICIHA. B yueOHOM mporiecce JISKIHs BBIMOIHSAET METO0JIOTMYECKYIO,
OpPraHM3ANMOHHYI0 ¥ HHPOpPMAIMOHHYI0 (QYHKIUH. JIeKins packpbiBaeT MOHATUHHBIA ammapar
KOHKPETHOH 00JlacTH 3HaHHs, €€ TpoOJIeMBbl, JaeT ICJIPHOE MPEACTABICHUE O JIHUCHUILINHE,
MOKAa3bIBaCT B3aUMOCBSI3b C JPYTUMU AUCIUTUIMHAMM.




HJ'IaHI/IdeMBIG PE3YJILTATEI TPHU OCBOCHUHN O6yLIaIOgI/IMI/ICSI JICKIIMOHHOI'O MaTcepuraia:
— IOJYYCHUC COBPCMCHHBLIX, M[CJIIOCTHBIX, B3aMMOCBSA3aHHBIX 3HaHHfI, YPOBCHb KOTOPBIX

OTIPEICIISIETCS 11eJIEBOM YCTAHOBKOM K KaXK10M KOHKPETHOU TeMe;

— TIOJy4YeHHE OMbITa TBOPUYECKOU PabOTHI COBMECTHO C MPEMOIaBaTENIEM;

— pa3BUTHE MPOQPECCHOHAIBHO-CIIOBBIX KAaueCTB, JIIOOBU K MPEAMETY U CaMOCTOSITEIHLHOTO
TBOPYECKOTO MBIIIIJICHUSI.

— TOSBIIEHUE HEOOXOJAMMOTO UHTEpeca, HEOOXOIUMOTO TSl CAMOCTOSTEIHLHOU PaboThI;

— TIOJIyYeHHUE 3HAHUN O COBPEMEHHOM YpPOBHE Pa3BUTHS HAYKH M TEXHUKU M O MPOTHO3E UX
pa3BUTHS Ha OJIMDKAWIITNE TOIBI,

— HAY4YUThCS METOAMYECKH o0OpabaThiBaTh Marepualn (BbIACIATH TJIaBHBIE MBICIH U
MOJIOXKEHHUS, TPUXOJIUTh K KOHKPETHBIM BBIBOJAM, TOBTOPATh HMX B Pa3IUIHBIX
¢bopmyaHpoBKax);

— TOJIy4YeHUE TOYHOTO MOHMMAaHUS BCEX HEOOXOIUMBIX TEPMUHOB U MOHSATUH.

JleknMOHHBIN  MaTepuaa MOXET CONPOBOXIAThCS  JIEMOHCTpAIMed  CclaigoB U

WCIIOJIb30BAHUEM Pa3[aTOYHOr0 Marepuaia TMpU TPOBEIACHUM KOPOTKUX JHUCKYyCCHM 00

0COOEHHOCTSIX MPUMEHEHHS OTJEIBHBIX TEMATHK 10 JUCITUTUIMHE.

12.2. MeTtoauieckue yka3aHus JIIsl 00y4aroIMXcs 0 y4acTHIO B CEMUHapax

OCHOBHO# TIeNTBIO TSI 00YYArOIIETOCS SIBIISIETCS CHCTEMaTH3allis U 0000IICHHE 3HAHUN
Mo wu3y4yaemMou Teme, paszaeny, (GopMHUpoBaHHUE YMEHHUS pPadOTaTh C JAOMOJHUTEIbHBIMU
WUCTOYHUKAMU HH(OpPMAIMH, COMOCTABISATh W CPABHUBATH TOYKU 3PCHHUS, KOHCIICKTHPOBATH
MPOYUTAHHOE, BBICKA3bIBATH CBOIO TOYKY 3peHHss M T.I. B cooTrBercTBUM ¢ Bemymieit
TUAAKTUYECKON 1IEeNbI0 COJIEP)KaHUEM CEMHUHAPCKUX 3aHSATUN SIBISIOTCS Y3JIOBBIE, HamOoJiee
TpyIOHBIE JUIS TOHUMAaHHS W YCBOCHHSI TE€MBbI, pasfenbl AUCHUIUIMHBL. Crenudukol AaHHON
(OpMBI 3aHATHUH SBISETCS COBMECTHAS pa0doTa MpernoaBaTeliss i 00yJaronerocs Haj pelieHHeM
MOCTaBIIEHHOW TMpoOJeMbl, a TOWUCK BEPHOTO OTBETa CTPOUTCS HA OCHOBE 4YepeIOBaHUS
VHJIUBUYaJbHON U KOJUIEKTUBHOM JIEATEIIbHOCTH.

[Ipy mMOATOTOBKE K CEMHUHAPCKOMY 3aHATHIO 10 TeMe MPOCIYIIaHHOW JIEKIHH
HEOOXOAMMO O3HAKOMUTHCA C IUIAHOM €ro TMpOBEACHUS, C JHUTEPATypod U HAYYHBIMU
MyOJIMKAIUSIMU TI0 TEME CEMHUHApA.

12.3. Meroauueckue ykazaHHs A OOydyarollMXcs MO MPOXOXKICHHIO MPAKTHYECKUX
3aHATHN

[TpakTudeckoe 3aHATHE SBISIETCS OAHOM M3 OCHOBHBIX ()OpPM OpraHM3aLUU y4eOHOTO
IIpoLecca, 3aKI0Yaroascs B BHIIOJHEHUH 00yUYalOIMMUCS 101 PyKOBOJCTBOM IPENOIaBaTels
KOMIUIEKCa Y4eOHBIX 3aJaHUi C LENbI0 YCBOEHHsI HAyYHO-TEOPETHUECKUX OCHOB Y4eOHOMH
JUCLMILINHBI, IPUOOPETEHHUS] YMEHUI U HaBBIKOB, OIbITa TBOPUECKOH /1€ATEIbHOCTH.

Llenbto MPaKTHUECKOTO 3aHATHS Ul 00YYarolerocs sBseTCs NPUBUTHE 00YUarOIUMCS
YMEHUI U HAaBBIKOB IPAKTHYECKON IEATEIBHOCTH T10 U3y4aeMOHN AUCIUIUIMHE.

[Tnanupyemsble pe3yabTaThl IPU OCBOCHUH 00YYaIOIIUMCS MPAKTHUECKUX 3aHATHIM:

— 3aKkperuieHue, yriayOJieHue, pacliMpeHHe M JeTaau3alus 3HaHUNH [pU peleHUU
KOHKDETHBIX 337a4;

— pa3BUTHE I[I03HABATENbHBIX CHOCOOHOCTEH, CaMOCTOATENBHOCTH  MBILIUICHMUS,
TBOPYECKOIN aKTHBHOCTH;

— OBJIQJICHHE HOBBIMM METOJAMHU M METOJMKAMHM H3y4YeHUS KOHKPETHOM yueOHOU
JUCLUIUINHBL,

— BBIpabOTKa CIOCOOHOCTH JIOTUYECKOTO OCMBICICHUS TOJTYYEHHBIX 3HAHUN JUIs
BBITIOJTHEHMS 3a/1aHUN;

— olecrnieueHre palMOHAIBHOTO COYETAHUs KOJUIGKTUBHOW M HMHAMBHUIYyalIbHOH (hopMm
oOydJeHws.

12.4. Meronuueckue yKa3aHus A OOYYaroIIUXCs MO BBIMOJHEHHUIO J1IAOOPaTOPHBIX
pabort



B xozme BbImoMHEHHA J1a0OpaTOpHBIX pabOT oOyyaromMiCs JOJDKEH YIIyOuTh U
3aKpeNuTh 3HAHUS, MPAKTUUYECKHE HABBIKU, OBJIAJIETh COBPEMEHHONW METOAMKOM M TEXHHUKOU
HKCIEPUMEHTAa B COOTBETCTBMM C KBaJM(PHUKALMOHHOM XapakTepUCTUKOH oOyuaromierocs.
Breimmonnenne mabopaTopHbIX pabOT COCTOMT M3 3KCIEPUMEHTAIbHO-TIPAKTUYECKON, pacyeTHO-
AHAJINTUYECKON YacTell U KOHTPOJIbHBIX MEPOIPUATHH.

BrimonHenue nabopaTopHbIX paOOT OOydaroluMCs SBISETCS HEOThEMJIEMON YacTbiO
U3yYeHHs] JUCHMIUIMHBI, OIpeNenseMoil yueOHbIM IUTAaHOM, M OTHOCHTCS K CpEICTBaM,
00ecreYnBaOIUM PEIICHUE CIEeTYIOIUX OCHOBHBIX 3aJa4 00y4aroIerocs:

— TIpHOOpETeHHE HABBIKOB HCCIEIOBaHMUS IPOLIECCOB, SBIEHUHM U  OOBEKTOB,
M3y4aeMbIX B paMKax JJaHHOW JUCIUILIMHBL,

— 3aKperuvieHue, pa3BUTHE U JeTalu3alus TEOPEeTHUYECKUX 3HaHUM, MOJYYEHHBIX Ha
JCKIMSIX;

— TOJTyuyeHHe HOBOM MH(OPMAIIMH 10 N3y4aeMON JUCIUIITNHE;

— mnpuoOpeTeHHe  HaBBIKOB  CaMOCTOSATENbHOM  paboThl ¢ J1a0OpaTOPHBIM
000pyJI0BaHUEM U IPUOOpaMHu.

3ananue ¥ TpebGoBaHUS K IPOBEICHUIO JIA00PATOPHBIX paboT
JTaGopaTopHOe 3aHATHE — OJHAa W3 OCHOBHBIX (DOPM OpraHU3alUdd Y4eOHOro Ipolecca,

HaIpaBJieHHas: HA TBOPYECKOE YCBOCHHE TEOPETUYECKUX OCHOB yUYEOHON TUCLMILIMHBI U MOTy4YEHHUE
MPAKTHYECKUX HABBIKOB HCCIICOBAHMS IyTeM IIOCTAHOBKH, TMPOBEICHUS, OO0pabOTKH U
MIPE/ICTABIICHUS] PE3YJIbTaTOB IKCIIEPUMEHTA HA OCHOBE NMPAKTHUYECKOIO HUCITOIb30BAHUS PA3IUYHBIX
cpeacTB (HaOMIOIEHHS, U3MEPEHUS], KOHTPOJISA, BEIYUCIUTEIHHON TEXHUKH), TPUOOPETEHHSI HABBIKOB
OIIBITa TBOPUYECKOU JEATENBHOCTH.

Henp maGopaTOpHOro 3aHATHS — NPAKTUYECKOE OCBOCHHME CTYACHTAMHU COJEpKaHUS HU
METOAOJIOTUU U3Y4aeMOW JUCLUUIUIMHBI IPU UCIIOJIBb30BAHUU CIIELIMANIbHBIX CPEACTB.

OCHOBHBIMU 33JlJa4aMH JIAOOPATOPHBIX 3aHSATHUI SBISIOTCS: - MPUOOPETEHUE OMBITA PEIICHUS
y4eOHO- WCCIIEIOBATENIbCKMX W PEANbHBIX NPAKTHYECKUX 3aJad Ha OCHOBE H3yYEHHOTO
TEOPETUYECKOr0 MaTepHuala; - IPUOOpETeHHE OMbITa MPOBEACHHS SKCIIEPUMEHTA; - OBJIAZICHHE
HOBBIMH METOAMKAMH 3KCIIEPUMEHTHUPOBAHMS B COOTBETCTBYIOIIEH OTPAciIM HAyKd, TEXHUKH M
TEXHOJOTHH, - TPHOOpETEHHE YMEHWH M HABBIKOB OKCIUTyaTalliM TEXHUYECKHX CPEACTB U
obopynoBanus; - GOpMUPOBAHUE YMEHUN 0OpabOTKM pe3yJIbTAaTOB MPOBENECHHBIX MCCICIOBAHUN; -
aHaIu3 W OOCYKICHHE TIOJyYCHHBIX pe3yJbTaTOB M (DOPMYIHpPOBAHUE BBHIBOJOB; - BBIPAOOTKa
CIIOCOOHOCTH JIOTHYECKOTO OCMBICIICHHSI CaMOCTOSATENIFHO TIOJNyYEHHBIX 3HAaHUWH; - oOecrieueHue
paIMOHAIBHOTO COYETaHUs KOJJISKTUBHOM M MHAWBUYaTbHOU (hOpMOit OyueHusl.

OcHOBHBIMH  (YHKIUSIMH JTaOOPATOPHBIX 3aHATHUH SBISAIOTCS: - [O3HABaTeNbHAs; -
pa3BUBAOIAs; BOCIIUTATENIbHAS.

[To xapakrtepy BBINOJHAEMBIX  CTYJCHTAaMH  3aJaHUi  JTaOOpaTOpHbIE  3aHATHA

noapasaCIArOTCA:
- Ha O3HAKOMUTECIIbHBIC, ITPOBOAMMBIC C LCJIIbIO 3aKPCIINICHUA WU KOHKPETHU3AllUN N3YUYCHHOI'O
TCOPETUYCCKOI'0 Marepuaja; - aHaAJIUTUYCCKUEC, CTaBAIIUC CBOEM IIeJIbI0 IMOJIyuCHHE HOBOM

nH(pOpMAIM Ha OCHOBE (HOpPMaJIM30BAHHBIX METOJOB; - TBOPYECKHE, CBS3aHHBIE C IOTyYCHHUEM
HOBOW WH(OPMAITUH ITyTEM CaMOCTOSITSIIbHO BHIOPAHHBIX IMOAXO0I0B K PELICHHUIO 3a/1a4.

@dopMBl  OpraHu3alMy  JJAOOPATOPHBIX 3aHATHUH ONPENCNIAIOTCS B COOTBETCTBHU  CO
cnenupuuecKuMu 0COOCHHOCTSIMH YIeOHOU AUCIUILUINHBI, IETSIMU 00yUeHHUS U MOTYT MPEACTABISATh
CO0OIi: - pelieHue TUIOBBIX M CUTYAllMOHHBIX 3a/1a4; - MPOBEJCHHE SKCIEPUMEHTA; 3aHSATHS IO
MOJICJIMPOBAHHMIO peaJbHBIX 3a/ad; - HIPOBOC IPOCKTHPOBAHHE, - BBHIC3JAHBIC 3aHATHS (HA
MIPOU3BOJICTBO, B OpraHU3aIliuu chepsl yCIyT, YUPEKACHUS U NP.); - 3aHATUA-KOHKYpChl. MeToauka
3aHATHUS MOXKET OBITh Pa3TUYHON, BYXKHO, YTOOBI JIOCTUTANIACH 00IIast TUAAKTHICCKAS 11ETTh.

JlaGopaTopHble 3aHATHS TPOBOAATCS TIOCJIC UTEHUS JIEKIMHA, JAlOIUX TEOPETUUYECKUE
OCHOBBI IIJIsi X BBIMTONHEHUS. J[OTycKaeTcss BBITIOJHEHHE JIAOOPATOPHBIX 3aHATHHA O MPOYTCHUS
JIEKIUH ¢ TeNbI0 00JIeTYCHHS N3yUeHUST TEOPETHUECKOTO MaTepraia py HaJIMIUU OMHCAaHui paboT,
BKJTFOYAIONINX HEOOXOAMMBIC TEOPETUYECKHE CBEJCHMSI WM CCHUIKM Ha KOHKPETHBIC y4eOHbIE
W3JIaHusI, COJICpIKAIIHE 3T CBEICHUSI.



OcHoBaHMEM JUIS TPOBENEHUS JTA0OPATOPHBIX 3AHATHH 1O AUCHUIUIMHE SBISIOTCA: -
nmporpamma y4eOHOW TUCIUIUTUHBL; - paCIICaHNe YUYeOHBIX 3aHATHH.

JlaGopaTopHble 3aHATHA JOJDKHBI HPOBOAMTHCS B CIEHHATHU3UPOBAHHBIX JIAOOPATOPHSX,
COOTBETCTBYIOIIMX  CAHMTAPHO-TMTHEHWYECKUM  HOpMaMm, TpeOOBaHUSAM  OE30MacHOCTH |
TEXHUYECKOHN 3CTETHUKE.

KomuyecTBO 000pyI0BaHHBIX J1A0OPATOPHBIX MECT JOJDKHO OBITh HEOOXOIUMBIM  JIS
JIOCTHKEHHSI TIOCTABJICHHBIX Ilefiell OO0y4eHuss W JOCTaTOYHBIM il oOecreueHus oOydaeMbIM
yCIIOBUH KOM(OPTHOCTH.

Bo Bpems naGopaTOpHbIX 3aHATHH JOJDKHBI COOMIOAATbCA MOPSAOK M JUCHMIIMHA B
COOTBETCTBHH C MPaBUIIAMHU T10JIb30BAHUS JAHHOU J1JabopaTopuu.

MarepuanbHoe o0ecrieueHue JOKHO COOTBETCTBOBATh COBPEMEHHOMY YPOBHIO TIPOBEICHUS
AKCIIEPUMEHTA B IAaHHOW OTPACIIM HAYKH U TEXHUKH.

JlaGopatopHbIe 3aHATHS JOJDKHBI OBITH 00ECIIEUYeHbl B JOCTATOYHOM 00beMe HEOOXOJMMBIMH
METOANYECKHMHU MaTepHajaMH, BKIIOYAIOLIIMMHU B C€0s1 KOMIUIEKT METOJMUYECKUX YKa3aHHH K IIHKITY
mabopaTopHBIX paboT MO JaHHON JUCHMITIMHE. MeToanyYecKue yKazaHus K jJabopaTtopHoil paborte
CIIy>KaT PyKOBOJICTBOM JUISI IIPETOaBaTeNeii U CTyIEHTOB.

[TorHOMOYMST M OTBETCTBEHHOCTH IMPO(ECCOPCKO-TPENoIaBaTeIbCKOT0 COCTaBa Kaderpbl
YHHUBEPCUTETA, 0 AUCIUIIIMHAM KOTOPOH OpraHu3yeTcs J1adopaTopHOe 3aHsITHE:

3aBenyrommii kadeapoil HeceT OTBETCTBEHHOCTbh 3a Hajuexaiee (yHKIMOHUPOBAHUE
JlabopaTopuH 1 KaJIpoBoe obecreueHre 1ab0paTOPHBIX 3aHITHIA.

[IpenogaBatenb, KOTOPOMY IMOPYYEHO IMPOBEIACHHUE IUKIIA JaOOpaTOPHBIX 3aHITHHA, HECET
OTBETCTBEHHOCTh 32 CBOCBPEMEHHYIO MMOJady 3asBOK HAa MaTEepPHAILHOE W KaJpOBOE OOECTIeueHUE
3aHATUN, a TaKkKe 3a OPraHu3alMI0 YKa3aHHbIX 3aHATUA B COOTBETCTBUU C TpeOOBaHUSIMU
JEMCTBYIOUIMX HOPMATUBHBIX JOKYMEHTOB, OTHOCAILIUXCSA K COJEP/KAHUIO 3aHIATUA U METOAMKE MX
MIPOBEICHHUS.

[IpenonaBarens MMeET MPaBO ONpPENENATh COAEp)KAaHHE J1a0OpaTOpHBIX pabdoT, BHIOMPATH
METO/BI M CPEJCTBA MPOBEACHUS JTAOOPATOPHBIX HCCIEAOBAHHM, HaHOOJEe MOJHO OTBEYAIOIINE MX
0COOEHHOCTSAM M 00ecreunBaroIIre BHICOKOE KaueCTBO Y4eOHOTO mpoliecca.

[IpenogaBatens GopmupyeT pyOexHbIE U HUTOTOBBIE pe3yJbTaThl (PEHTHUHIM) CTYAEHTA IO
pe3yJibTaTaM BBITIOJHEHHS JTJAO0OPaTOPHBIX padoT.

[IpaBa, OTBETCTBEHHOCTDH U OOSI3aHHOCTH CTYICHTA.

Ha naGopaTtopHOM 3aHSTHM CTYJEHT HMEET MpaBO 3aJaBaTh IPENoJaBaTeNio U (WIIH)
3aBeNlyIolleMy JlabopaTopuel BONPOCHI MO COACPKAHUIO M METOJMKE BBINOJHEHHsS paboOThl U
TpeOoBaTh OTBETa MO cyulecTBy ooOpamieHus. OTBeT mnpenojaBaTens JJO0KEH o0ecrneynBaTh
BBITIOJTHEHHUE CTYJICHTOM Pa0OThI B TCUCHHE 3aHATHSA B TTOJIHOM 00BeMeE M ¢ HAJISKAIUM KadeCTBOM,
OTOBOPEHHBIM B METOJIMUYECKUX YKA3aHUAX 10 TIPOBEICHUIO J1a00paTOPHBIX padoT.

CTyaeHT uMeeT MpaBo Ha BHITIOJIHEHHE J1a00paToOpHON PabOThI IO OPUTHHAIBLHON METOIUKE C
corjacus TMperojaBaTeNsi W MOJ €ro HaJ30poM - MpH Oe3yCIIOBHOM COOJIOJACHUU TpeOOBaHMIA
0e30macHOCTH.

CTyZneHT UMeeT MPaBo BHINOJIHUTD Ja00paTOpHYIO paboTy, MPOMYIIEHHYIO 110 YBAXKUTEIBHON
NPUYHHE, B 9acChl, COTJIACOBAaHHBIE C IPENOaBaTENIEM.

CrymeHT o00s3aH TIpHOBITH Ha JIA0OpAaTOPHOE 3aHATHE BOBpPEMS, YCTAaHOBIECHHOE
pacnucaHueM, U ¢ HeOOXOAMMOM MpenBapuTeNbHOM NmoaroToBkoi. K BoimomHeHHIo 1abopaTopHOii
paboThl  JIOMYCKAKOTCS  CTYJACHTHI, TMOATBEPAUBIINE TOTOBHOCTH B 00BbeMEe TpeOOBaHMIA,
COZICP)KAIIMXCSI B METOAMYECKHX YKa3aHUSAX K JaboparopHod pabore M (MIM) B YCTHBIX
MpEeIBapUTEIBHBIX yKa3aHUSAX TpernonaBarens. JlabopaTopHoe 3aHATHE COCTOUT U3 CIEAYIONINX
AJIEMEHTOB: BBOJIHAS YaCTh, OCHOBHAS U 3aKIIIOYUTEIbHAS.

BBoanas yacTe oOecnieurnBaeT NOArOTOBKY CTY/IEHTOB K BBIINOJIHEHUIO 3a/laHui paboThl. B ee
COCTaB BXOJMT: - (hOPMYJIMPOBKA TEMBI, IENH W 3a7ad 3aHATHS, 0OOCHOBAHHME €ro 3HAYMMOCTH B
mpohecCHOHaIBbHON TOATOTOBKE CTYACHTOB; - W3JIO)KEHHUE TEOPETHUYECKUX OCHOB paboTHI; -
XapaKTepUCTUKa COCTaBa M OCOOEHHOCTEH 3alaHuii paboThl M OOBICHEHHE METOJOB (CIOCOOOB,
NPUEMOB) UX BBIMOJHEHUS; - XapaKTEPUCTHKA TPEOOBAHHH K pe3ybTaTy pabOThI; - HHCTPYKTAX IO
TEXHUKE O€30MacHOCTH TMpH OJKCIUTyaTallid TEXHUYECKUX CpPENICTB; - MpOBEpKa TOTOBHOCTH



CTY/ICHTOB BBITIOJIHATh 33JaHUsi pabOThI, - YKa3aHUS MO0 CAMOKOHTPOJIIO PE3YJIbTATOB BBITIOJTHECHUS
3a[JaHUil CTyIEeHTaMH.

OcHOBHasi 4acTh BKIIIOYAET MPOIECC BBHIMOJHEHHs J1aOOpaTOpHOH paboThl, OdopMIIeHHE
ordera W ero 3amury. OHa MOXET COMPOBOXKIATHCS TOTOJHUTEIBHBIMH PA3bSICHEHUSIMH IO XOIY
paboThl, yCTpaHEHHUEM TPYAHOCTEH NpPU €€ BBINOJHCHUHU, TEKYIIUM KOHTPOJIEM U OLEHKOU
pe3yJbTaTOB OTACIBHBIX CTYACHTOB, OTBETAaMH Ha BOMPOCHI CTYACHTOB. Bo3MoxHO mpoOHOE
BBINOJIHEHHE 33aHUsI(Ui1) 1101 PyKOBOACTBOM IPENOJaBATENS.

3aKII0YNTENbHAS YacTh COJEPXKHUT: - TOABEJICHHE OOIIUX WTOTOB 3aHATHUSA; - OLEHKY
pe3yabTaToB pabOThl OTAETBHBIX CTYJCHTOB; - OTBETHI HAa BOMNPOCHI CTYACHTOB; - BbIIAYy
PEKOMEH/IAIHIA TI0 YCTPaHEHHIO TPOOEIIOB B CUCTEME 3HAaHUH M YMEHHI CTYJCHTOB, 110 YJIyUIICHUIO
pe3ysbTaToB paboThI; - COOP OTYETOB CTYACHTOB JJISI TPOBEPKH, U3JIOKECHUE CBEJICHHUM, KaCAIOIUXCS
MOJITOTOBKY K BBITIOJHEHHUIO CIIEMyIONIe paboTHI.

BBogHas u 3akimrounTenbHas 4YacTH Ja0OpATOPHOTO 3aHATUS TPOBOAATCS (HPOHTAIBHO.
OcCHOBHasi 4acTh MOJKET BBINOJHATHCSA WHIUBUAYATbHO WM KOJUIEKTUBHO (B 3aBHCUMOCTH OT
(hopMBI OpraHu3aliK 3aHATHA ).

Crpykrypa u dhopma oTdeTa 0 1a60paTOPHON padboTe

B xone nmaGopaTOpHBIX 3aHATHUH CTYAEHTHI BEIyT HEOOXOIUMBIE 3aIHCH, COCTABISIOT (IO
TpeOOBaHUIO MpEIoJaBaTessl) HMTOTOBBIH MUCHMEHHBIA OTYeT. Ha mepBOM 3aHATUM IUKIIA
nmabopaTtopHbIX paboOT mperojaBarelb JODKEH JaTh KOHKPETHBIE YKa3aHHsS 1O COCTABICHUIO U
oopMIIEHUIO OTYETOB C IENbI0 oOecreueHusl eauHooOpa3us. B 3aBucMMOCTH OT OCOOEHHOCTEH
IUKJIa J1TaOOPAaTOPHBIX 3aHSATHH OTYET COCTABISACTCA KaXIbIM CTYACHTOM HHIUBHIYaJbHO, JHOO
OOIIMIA OTYET - NOArPYNIOH U3 2-3 CTYEHTOB.

TpeGoBanus kK 0hOpPMIEHUIO OTYETA O JTA0OPATOPHOI paboTe

[To oxoH4YaHWW J1TAOOPATOPHON PaOOTHI CTYACHTHI 00s3aHBI MPEICTABUTH  OTYET
NpenogaBaTeio Uil MPOBEPKU C mocieayromeil 3amuToil. [1o cormacoBaHuio ¢ mpernoaaBaTeneM
JOMYCKaeTCsl TpeJICTaBICHUE K 3allUTe OTYeTa O JIAOOpaTOpPHOH paboTe BO BpeMs CIEIYHOIIETO
1abopaTOpHOTO 3aHATUS WJIM B WHIWUBUAYAIbHBIE CPOKH, OTOBOPEHHBIE C IMPEToaBaTeeM.
JlomyckaeTcs 1o COTJIacOBaHUIO C MpernojaBaTesieM MPeACTaBIsuTh OTYET O JabopaTopHOW padoTe B
AJIEKTPOHHOM BHJe. B KOHIIEe 1a00paTOPHOTO 3aHATHS MPENoIaBaTeb OLICHUBAET padoTy CTYACHTA
MyTeM MIPOBEPKHU OTYETa U (MJIHM) €T0 3aIIHUTHI (CoOOeceI0BaHus ).

CTyIeHT HeceT OTBETCTBEHHOCTD:

- 32 MPOITYCK JIAOOPATOPHOTO 3aHSTHUS 110 HEYBAKUTEIBHOHN MPHUUHE;

- HETIOITOTOBJICHHOCTH K JJabopaTtopHOii paboTe;

- HECBOEBPEMEHHYIO C/1ady OTYETOB O Ja0opaTopHON paboTe U UX 3aIIUTY;

- IOpYy MMYIIECTBA U HAHECCHUE MAaTEPUAILHOTO yIiepOa 1adopaTopuu

KputepusiMu OLIEHKH cOZIepKaHHs JTa00PaTOPHOTO 3aHSTHS SBIISIOTCS:

- COOTBETCTBHE TEMBI U COJICPXKAHHsSI 3aHATHUS MPOrpaMMe TUCHUILUIMHBI, TEMATHYCCKOMY

IUIaHY;

- YETKOCTb, SICHOCTb LIEJIN U 33]1a4 3aHSITHUS;

- OpPraHNYecKoe eMHCTBO TEOPUHU U MPAKTUKHU IPU PEIICHHH KOHKPETHBIX 3a7ay;

- TOYHOCTh U JOCTOBEPHOCTH NIPUBEICHHON MH(POPMAIIHH;

- OTpaXECHHE COBPEMEHHOTO YPOBHS Pa3BUTHsI HAYKH, IIPOU3BOJICTBA, TEXHHUKHU;

- mpodeccroHaIbHAsT HAIPABICHHOCTD 3aHSATHS,

- COTJIACOBAHHOCTH 3aJIaHHH C COJlepKaHUEM APYrux (opM ayJTUTOPHON U CaMOCTOATEIILHON
paboThI CTYJICHTOB;

- peav3anys BHYTPU NPEIMETHBIX U MEK MPEIMETHBIX CBS3CH.

12.5. Meronuueckne yKa3aHus JUIL OOyYarOUIMXCS 10 IPOXOXKACHHIO KypCOBOTO
MIPOEKTHPOBAHUS/BBITIOJIHEHHS KYPCOBOM pabOThL)

KypcoBoii nmpoekt/ paboTa mpoBOIUTCS C LETbI0 POPMUPOBAHUS Y 00YHAIONIUXCS OMBITA
KOMILJIEKCHOTO PEUICHUsI KOHKPETHBIX 33]a4 MPO(eCCHOHATBHOMN NeATETbHOCTH.



12.6. MeTtoauveckue yka3aHus JUIsl 00YJarOIIUXCs 0 MPOXO0KACHUI0 CaMOCTOATEIHHON
paboThI

B xo1e BBIIOTHEHHS] CaMOCTOSATENBHON paOOThI, OOYUAIOIIUIICS BBIIONHSAET paboTy MO
3aJJaHAI0 ¥ TIPM METOJMYECKOM PYKOBOJCTBE IpEoaBaTelisi, Ho 0e3 ero HermocpeJICTBEHHOTO
y4acTusl.

Jnst obygaronuxcst Mo 3a04HOM ¢dopMe OOyYeHHs, CaMOCTOATENbHAs padoTa MOXKET
BKJIIOUYATh B ce0s KOHTPOJIBHYIO paboTy.

B mporiecce BBITIOJIHEHHSI CaMOCTOSITENIBHOM PaboThI, y oOyuaromierocs (popmupyercs
1enecoo0pa3Hoe TUIAHUPOBaHKUE pabovero BpEMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBATh YMEHHS
W HABBIKM B YCBOCHHMHU M CHUCTEMATHU3AlIMU HpI/IO6peTaeMBIX 3HaHHI>'I, oOecrieunBaeT BBICOKHI
YPOBEHb YCIEBAEMOCTH B TMEpHOJ OOYyYEeHHs, MOMOTaeT TMOJYYHTh HABBIKM MOBBIIICHUS
po(hecCHoHaTBLHOTO YPOBHSL.

MetonuyeckuMl  MaTepualiaMH,  HAMNPaBJSIONIMMH  CaMOCTOSITETbHYIO — paboTy
00yJarOIUXCSISBIISIOTCS:

—  y4e0HO-METOINYECKUN MaTepHall 1o TUCIHUILIHHE;

— METOAMYECKHE YKa3aHHUS IO BBIMOJHEHUIO KOHTPOJIBHBIX padoT (as oOydaromuxcs
o 3a049HOU (popme oOydeHHs).

12.7. MeTtonuyeckue yKazaHus i1 OOyYaromIuXcsi TO TMPOXOXKACHUIO TEKYIIEro
KOHTPOJISI yCIIEBAEMOCTH.

Texkynuii KOHTpPOJIb YCIIEBAEMOCTH IIPEAYCMaTpUBAaeT KOHTPOJIb KayecTBAa 3HAHHUU
o0yyaroImuxcs, OCyIIECTBISIEMOr0 B TEUEHHE CeMecTpa C IIeJbl0 OLCHHBAaHUS XO0Jla OCBOCHUS
JUCHUILITUHBIL.

Texymuii KOHTpOJIb TNPOBOAUTCS B TEYEHME CEMECTpa II0 HTOraM BBIIOJHEHUS
KOHTPOJIbHBIX Pa0OT, y4yacTHsl B CEMUHAPCKUX M MPAKTHUYECKUX 3aHATHSIX, KOJJIOKBHYMaX,
yyacTus B OJaHKOBOM M (MJIM) KOMIIBIOTEPHOM TECTUPOBAHMUHU, IOATOTOBKE JIOKJIAJIOB,
pedeparos, 3cce U T.A. Tekyluil KOHTPOJIb YCIIEBAEMOCTH CTYICHTOB SIBJISIETCS MOCTOSIHHBIM,
OCYLIECTBISICTCS B TEUYEHHE CEMecTpa, B XOJie¢ TIIOBCEIHEBHOW yueOHOW paboThbI
MPEUMYIIECTBEHHO TOCPEICTBOM peanu3ali  OalJIbHOM CHUCTEMBbl WJIM  IPOBEICHUS
BHYTPHCEMECTPOBBIX arrecTauuii (popMbl M BUABI TEKYLIEr0 KOHTPOJS YCIIEBaEMOCTH
CTYJCHTOB OIpPEAENAIOTCS Y4eOHbIMH IUIaHAMH, pabOYMMH IMpOrpaMMaMu C y4ETOM MHEHHM
npernojaBaTesei U yTBEpKAAI0TC METOANYECKON KOMUCCHEH (haKyJIbTeTa/UHCTUTYTA).

Texkynmil KOHTPOJb yCHEBAEMOCTHM IMPOBOJWUTCA B OJHOM WIM HECKOJIBKHX U3
CIeayromux Gopm:

- B ycTHOU (hopme (coOecenoBaHue, TUCKYCCHS, TOKIaa, 00CYKIECHHE MOATOTOBICHHBIX
cTaTeil UM TEe3UCOB);

- B MUCbMEHHOM Qopme (TecTpoBaHuE, MOATOTOBKA pedepara, HOAr0TOBKA 3¢ce U Jp.);

- B MHHOBAIIMOHHOM (hopMe (IETIOBBIE UTPBI, POJIEBBIC UTPBI, METO IPOEKTOB U JIp.).

12.8. Meromuueckue ykazaHUs Ui OOYYArOIIUXCS 10 MPOXOXKICHUIO MPOMEKYTOYHOM
aTTECTAIUH.

[MpomexxyTouHnass  arrectanuss  OOydyarOIIMXCS — OpPEAyCMaTphUBacT  OlCHUBAaHUE
HpOMe)KYTO‘-IHBIX U OKOHYATCJIBHBIX peSy.TII)TaTOB 06y‘-IeHI/I$I 10 JUCLUIIIINHE. OHa BKJIFOYACT B
ceOs:

— D9K3aMeH — QopMa OICHKM 3HAHWH, MOJYYCHHBIX OOYyYaroIUMCs B Mpolecce
U3yYEHHs BCEW AUCHIUIUIMHBI MM €€ YaCTH, HAaBBIKOB CaMOCTOSATEIBLHOU PabOoThI, CIOCOOHOCTH
HpI/IMCHSITI) nux Hajd peIHeHI/ISI HpaKTI/I‘IeCKI/IX 3a1a4. BKSaMeH, KaK HpaBI/IJIO, HpOBOI[I/ITCH B
MIEPUOJT DK3aMEHAI[MOHHONM CECCHHM M 3aBEPINAcTCS AaTTECTAlMOHHOM OLEHKOW «OTIHYHOY,
«XOPOIIIO», «YJIOBICTBOPUTEILHOY, «HEYIOBICTBOPHUTEIHHON.

— 3a4eT — 3TO (popma OLEHKU 3HAHWM, MOITYYEHHBIX O0YYalOUIMMCS B XOJ€ U3y4EHHUs
yueOHOM TUCIMIUIMHBI B IIEJIOM WJIM MPOMEXKYTOUYHAs (10 OKOHYAHUU CEMECTpa) OIICHKA 3HAHUI



o0ydaromuMcs 0 OTIENBHBIM pa3jeliaM JUCIHILTUHBI ¢ aTTeCTAI[MOHHON OIIEHKOW «3a4TeHOY
WIH «HE 3a4TCHOY.

— muddepeHIUpOBaHHBIM 3a4eT — O3TO ¢opMa OICHKM 3HAHWHA, TMOJYYCHHBIX
o0ydaromumMcs TPy U3yYeHUU JTUCIUTUIHHEI, TIPU BBITOJIHEHUU KYPCOBBIX IMPOCKTOB, KYPCOBBIX
paboT, HAYyYHO-UCCIIEIOBATEILCKUX PA0OT U MPOXOKJACHUH MPAKTHK C aTTECTAITMOHHON OIEHKOU
COTIUYHO», «XOPOIIOY», KYAOBIETBOPUTEIHHOY, KHEYOBICTBOPUTEIHLHO.

CucrteMa OLIEHOK NpH MPOBEACHUU MPOMEKYTOUHOM aTTECTallUM OCYIIECTBIISIETCS B
cooTBeTCTBUHM C TpeboBanusmMu [lomoxkeHnit «O TeKylieM KOHTPOJIE YCIEBAEMOCTH H
MPOMEXKYTOUYHOH aTTecTaruu cryaeHToB ['YAII, oOydJarommxcss mo TporpaMMbl BBICIIETO
obpazoBanmsi» U «O MOJIYJIBHO-PEHTHHTOBOW CHCTEME OIEHKH KauyecTBa Y4YeOHOU padoThI
ctyaeHToB B 'Y AII».

[IpomexxyTouHast — aTTecTanusi MPOBOAMWTCS JJIA  OLECHUBAHUS  MPOMEXKYTOUHBIX
pe3yabTaToB OOy4YeHHS B TOM Cjydae, KOrja JAWCIMIUIMHA HM3y4aeTcs HECKOJIBKO IEPHOJIOB
oOydeHusi, ¥ MPHU 3TOM €€ HW3YYCHHE HE 3aBEpIICHO, W Y4YeOHBIH TUIaH 00pa3oBaTENLHOM
MPOTPaMMBbI, BKIIOYAIOUIMNA JAHHYIO TUCIUIUIMHY, MPEIyCMAaTPUBAET MPOBEACHUE HECKOIBKHUX
MIPOMEXKYTOUHBIX aTTECTAIIH.

[IpoMexxyTouyHasi arrecTamusi TPOBOAUTCA JUISl OLICHUBAHUS OKOHYATEIbHBIX
pe3yiabTaToB OOyYEeHHs B TOM Cly4yae, KOTJla HW3y4YeHHE JTUCHUIUIMHBI 3aBEPIICHO, U
OKOHYATEJIbHAsI OIICHKA MO TUCIUIIIIMHE BBICTABJISAETCS B KOHIIC M3YUYEHUS TUCIUTIIINHBI.
OxkoHuaTenbHas OIEHKA MO0 JUCIUIUIMHE PACCUUTHIBACTCA KaK OLIEHKA MOCIJIEHEr0 CEeMecTpa U
YKa3bIBAETCS B MPUIIOKEHUHN K IOKYMEHTY 00 00pa30BaHHUH M O KBATH(PUKAIINH.

[Ipu peanuzanuu MoayJiel JOMyCKAaeTCs aTTecTalus MO MOAYJIO B 1eioM (0e3 TUIaHUpOBaHUS
KaKoH-11n00 (hOpPMBI IPOMEKYTOUYHOM aTTECTAITUH IS KaKIOTO KOMIIOHEHTA MOJIYJISI OT/ICIBLHO)
COIJIACHO Y4eOHOMY IUIaHy.

Pe3ynbrarhl mpoMeKyTOYHOM aTTECTAIlMd 00YyJaroIIUXCsl, a TAaKXKe MPEIJIOKESHUS 110
MOBBIIIICHUIO KA4eCTBAa WX IOATOTOBKH BBIHOCATCS Ha OOCYyXIeHHe 3acenaHuii kadenp,
COBCIIAHWHN JIEKaHOB, YYEHBIX COBETOB (DaKynbTeTOB, GUIHMAIOB W YUYEGHOTO COBETa
YHUBEpCHUTETA.

HeynosnerBoputenbHbIe pe3yJbTaThl MPOMEKYTOUHOH aTTECTAllMA OOYYarOIIEeTOoCs
MO OJIHOM WM HECKOJBKAM JUCHUIUTUHAM (MOAYJISIM, MpaKTUKaM) WIM HEMPOXOKICHUE
MMPOMEKYTOYHON aTrTecTauy (HEesBKAa) MPH OTCYTCTBHHM YBaXXUTEIBHBIX NMPUYUH TMPU3HAKOTCS
aKaJeMHUYCCKON 3aJ0/KEHHOCTRIO.

[TocnenoBarenbHOCTh TPOBEACHUS MPOMEXKYTOUHON aTTECTALNU:
= [IpenogaBarens HE MEHEE YeM 3a TPH JHS JI0 MPOBEJCHUS MPOMEXYTOUHON aTTECTAIlUU

nHOOpPMUPYET OOYUYaIIIUXCA O CIIOCO0E MPOBEICHUS MPOMEKYTOUHOM aTTecTanuu (K

NpUMEpy, CCBUIKY Ha OHJAHH-KOH(QEPEHIWIO I MPOBEICHUS IMPOMEKYTOTHON

aTTeCTaluu 00yJaronuxcs), Ha3HAYCHUE ayIUTOPHH.

» [IpenonaBatenb 3apaHee 3arpykacT BapUAHTHI 3aJJaHUI JIJIsl TPYIINGI B IMYHBIC KAOWHETHI

(pro.guap.ru)

» [IpenonmaBarenb, UCHONB3YS OSK3aMEHAIIMOHHBIC OWJIEThI, TPOBOJMUT AaTTECTAIUIO
oOyyJaronuxcs

» [IpenonmaBatenb GOPMHUPYET UTOTOBBIC PE3YIHTATHI TPOMEKYTOUHOUN aTTECTAIIHH.

= Pe3ynbTaThl aBTOMATUYECKH TIEPEHOCSATCS B BEAOMOCTh M 3a4YETHYIO KHUXKKY
o0yyJaromerocs.

= OOyyaromuics 3HAKOMUTCS ¢ BBICTABJICHHOM OIICHKOW B 3aYETHOM KHUXKKE.
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