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AHHOTANUSA

Jucuunnuna «VHTeneKkTyaabHble CUCTEMBD» BXOJUT B 00pa30BaTEIbHYIO MPOTrPAMMY
BBICIIETO OOpa3oBaHMsl — IMporpaMMmy OakajaBpuaTa II0 HamNpaBiICHUIO MOATOTOBKH/
cneuuanbHoct 12.03.01 «IIpubGopocTpoeHne)» HampaBIeHHOCTH «ABHALMOHHBIE MPUOOPHI U
M3MEPUTENbHO-BBIYMCIUTENIbHBIE KOMIUIEKChD». J(ucuummna peanusyetcs kadeapoit «Nel2y.

JucuuiuinHa HaneneHa Ha ()OpMUPOBAHKE Y BBIITYCKHHUKA CIISTYIOIINX KOMIETEHIIHIA:

[IK-6 «I'0TOBHOCTH HCIIONB30BaTh 3HAHUE OCHOBHBIX METOJOB HCKYCCTBEHHOTO
MHTEJUIEKTA B MOCIIEAYIONIEH TPOpeCcCHOHATBHOMN e TETbHOCTI

CopepxaHue AUCUUIUIMHBI OXBATHIBAET KPYT BOMPOCOB, CBSI3AHHBIX C COBPEMEHHBIMU
TEHJACHLUMUAMHM U MEPCHEKTUBAMU Pa3BUTUS METOJIOB HMCKYCCTBEHHOI'O HMHTEJUIEKTA, MOJAEISAMU
MPEJICTaBICHUS 3HAHWUN, METOIbl ONEPUPOBAHUS HUMH, C METOJAMH pEIICHUS CIOXKHBIX
TpyAHO(POPMATTU3YyEMBIX 3a/la4, CO CTPYKTYpPOH M NPHUHLUMIAMH PadOTHl 3KCIEPTHBIX CHUCTEM
(3C), HEWPOHHBIMH CETAMHU, METOJJAMH MAIIUHHOTO 00YYEeHHUS.

[IpernonaBanye IUCHMIUIMHBI TPEAyCMAaTPUBAET ClEAyIomHMe (HOPMBI OpraHU3alUuU
y4eOHOro npoliecca: JeKIHHU U J1a00paTopHbie pabOThI.

[IporpaMMoii AUCHUIUIMHBI TPEJYyCMOTPEHBI CIEAYIOLIUE BHUABI KOHTPOJSA: TEKYILUN
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAsI aTTecTalus B popme AudQepeHnpoBaHHOTO 3a4eTa.

OO0miast TpyJOEMKOCTh OCBOCHHS AUCIUIUIMHBI COCTaBJSET 3 3a4eTHBIX eauHulbl, 108
4acoB.

S3bIK 00y4YeHUs IO TUCITUTUINHE KPYCCKHUI.



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

tabmure 1.

Ta6mmma 1 — I[lepeyeHs KOMIIETEHIIMIA ¥ MHIUKATOPOB UX NOCTIDKEHUA

Kareropus (rpynna) Kon n Koa u HaumeHOBaHME WHAMKATOPA TOCTHKEHUS

KOMIIETEHIIUH HaHMCHOBATHE KOMIIETEHIINH
KOMIIETCHIIMH

[Mpodeccnonansusie | [IK-6 ['oToBHOCTH [TK-6.3.1 3HaTh COBpeMEHHBIE TEXHOJIOTUU

KOMIIETEHIINH UCII0JIb30BaTh IIOCTPOEHUS CUCTEM MCKYCCTBEHHOI'O MHTEJIEKTA
3HaHHE OCHOBHBIX B YCJIOBUSIX HEONPEEIIEHHOCTH, OCHOBHBIE
METOJI0B MOJIEJIH, aJITOPUTMBbI U METOJIbl HEYETKON JIOTHKH,
HUCKYCCTBEHHOTO a Takke 0a30BBIE MOJIETTH HEHPOHHOH ceTH,
UHTEIJIEKTA B KOTOpbIE MOTYT OBITh UCHOJIB30BAHBI IIPH
nocieayomein (dbopManu3zaly penieHnii NpUKIaJHbIX 3a1a4
npodeccuonanbHoit | I1K-6.3.2 3HaTh TeopeTUUYECKHE OCHOBBI U MOJAEIH
NeSITeIbHOCTU IpEJICTaBICHNs 3HAHUN, TEXHOJIOTMU [TOCTPOCHUS

SKCIIEPTHBIX CUCTEM, OCHOBAHHBIX Ha MPaBUIIaX
[TK-6.3.3 3HaTh MOCTAaHOBKY MIPOOIJIeM
MaTeMaTHUYeCKOT0 M HHPOPMAIIHOHHOTO
MOJIETTUPOBAHUS CIIOKHBIX CUCTEM

[1K-6.VY.1 ymeTb paboTaTh Ha COBPEMEHHOM
BBIUHCIUTEIbHOU TEXHUKE

[1K-6.Y.2 ymeTsb pa3pabaTeiBaTh
MH(POPMALMOHHOE U TEXHHUYECKOE 00ecTieueHne
MHTEIJIEKTYalbHBIX CUCTEM 00paboTKU
UH(OPMALIUHU U yIIPABICHUS

[1K-6.Y.3 ymeTb BEIOUPATh UCXO/S U3 YCIOBHM
3a/1a4¥ MOJIEJIH, AJITOPUTMBI U METO/bl HEUETKOMN
JIOTHKH, a TaK)Ke MOJIeJIH HEUPOHHOM ceTu AJis
(dbopManu3zaly pereHnii MpUKIaJHbIX 3a7a4
[1K-6.Y.4 ymeTb co3naBaTth MOJENH
IPEJICTaBICHUS 3HAHUN JUIsI CUCTEM
HCKYCCTBEHHOTO MHTEIIJIEKTa B YCIOBHSIX
HEOIPEIeJIEHHOCTH Ha OCHOBE MCIIOJIb30BaHMS
HEYETKOT0 JIOTHYECKOTO BhIBOA

[TIK-6.Y.5 ymMeTh muaHupoBaTh MpoIecc
MOJICTTUPOBAHUS U BBIYUCIUTEIILHOTO
IKCIIEPUMEHTA

[1K-6.B.1 BnageTh HaBBLIKAMHU CO3MAaHUS
IPOrpaMMHO-TEXHHUUECKUX CPEICTB
MHTEIJIEKTYaTbHBIX CHCTEM yTPaBICHUS
[TK-6.B.2 BnageTh HaBbIKAMH U IPUEMaAMHU
MPOBEJCHHS KOMITBIOTEPHOTO MOJIEIUPOBAHUS
MHTEJJIEKTYJIbHBIX CUCTEM C UCIOJIb30BAHUEM




CHEIMATTM3UPOBAHHOTO SI3bIKA
IPOrpaMMHUPOBAHUS

IIK-6.B.3 BmageTh MeTOAaMH IIOCTAHOBKY 33734
1 00pabOTKH pe3yJIbTaTOB KOMITBIOTEPHOTO
MOJICIIMPOBAHUS

2. Mecro nucuuiuuHbl B cTpykType Ol

JucuuminHa MoXeT 6a3upoBaThCs HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yYaroIUMUCS
IIPU U3YYEHHUH CIEAYIOUINX AUCLUIIINH:

— «BbICIIAs MaTEMaTHKa»,

— «uH(pOpPMATUKAY,

3HaHMA, TOJYYEHHbIE IPU HM3YyYEHUU MaTepuajla JaHHOM IUCIUIUIMHBL, UMEIOT Kak
CaMOCTOSITEJIbHOE 3HAU€HHE, TaK U MOTYT HCIIOJIb30BAThCS MPU U3YYCHUU APYTMXAUCLUILINH,
CBSI3aHHBIX C CO3JJaHHEM aBTOMATH3HPOBAHHBIX CHCTEM 00pabOTKH MH(GOPMAIMY U YIPABJICHUS.

3. OOBeM U TPYIOEMKOCTh JUCITUILTAHBI
JlanHbie 00 00mEeM oO0beMe JUCHUILTUHBI, TPYJOEMKOCTH OTIENIBHBIX BUIOB yUEOHOM
paboThI 1O TUCIUTUIMHE (M pacnpeeieHHe dTOW TPYJOEMKOCTH TI0 CEMECTpaM) IPEICTABICHBI B
Tabimue 2.

Tab6muma 2 — O0beM B TPYJO0EMKOCTh JUCIIUTIIINHBI

TpynoemMKocTh 1o
Bun yue6HO# paboTh Bcero cemecTpaMm
Neb
1 2 3
Oowan mpyooemKocmbo OuUCYUNIUHDL, 3/ 108 3/ 108
3E/ (1ac)
H3 Hux uacoe npaxmuyeckoit n0020MmMoeKu 34 34
Ayoumopnuie 3anamus, BCETO 4ac. 51 51
B TOM YHCIIE:
nekru# (JI), (gac) 17 17
npakTudyeckue/cemunapckue 3ausatus (113),
(dac)
naboparopubie padotsl (JIP), (dac) 34 34
KypcoBoii mpoekT (pabota) (KII, KP), (uac)
9K3aMeH, (Jac)
Camocmosamenvnasn paboma, Bcero (4ac) 57 57
Buo npomesrcymounoii ammecmayuu: 3aqer,
mudd. 3ader, sk3ameH (3auer, dudd. 3ag, Hndd. Hudd. 3au.
K3 %) 3au.

*k o
[IpumedaHue: kaHOUAATCKHUI IK3aMEH

4. CopepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyIOEMKOCTH JUCIUILTAHBI [0 pa3enaM U BUIAM 3aHSITHIA.
Paznensl, TeMBI AUCIUATUIMHBI U UX TPYAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnwma 3 — Pa3nensl, TeMbl QUCIUIUINHBL, HX TPYIOEMKOCTh

Pasiesibl, TEMbI JUCIMILUTAHbI Tlexmm 113 JIP KII CPC
’ (gac) (C3) (gac) (gac) (gac)
Cemectp 6
Paznen 1. ) 5
Pasznen 2. 2 4 8




Pazpgen 3.

Pasznen 4.

Pazpgen 5.

Pasgen 6.

Paznen 7.
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Pasnen 8.

Uroro B cemectpe:
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IIpakTHueckass IOATNOTOBKA  3aKIIOYAETCs B  HEINOCPEACTBEHHOM  BBINIOJIHCHUU
OoOy4alolMMHUCS  ONpPENENECHHbIX  TPYAOBbIX  (YHKIUH,  CBsSI3aHHBIX ¢  Oyn;yuieit
npodecCUOHATIBHOMN 1S TETbHOCTBIO.

4.2. CopaepkaHue pa3iesoB U TEM JICKIIUOHHBIX 3aHSITHIM.
Coneprkanue pa3iesioB U TEM JICKIIMOHHBIX 3aHSATHI MPUBEICHO B TaOwmIe 4.

Tabauna 4 — Cogep:kaHue pa3iesioB M TeM JEKIMOHHOT0 HIMKJIA

Howmep

paziena Hazpanue u COACPIKAHUC pa3ac/IOB U TEM JICKIIMOHHBIX 3aHSATHI

Beenenune | IIpenmer "MHTennekryainbHble cUCTEMBI". AKTYaabHOCTD, 331a4, COAEPKAHUE U
CTPYKTYpHO-JIOTHY€ECKasl CXeMa Kypca.

Paznen 1 | Ilonstue uckyccrsennoro unteiiekta (MN). Ilpenmer uccnenoBanust 1 OCHOBHBIE
HarnpaBJIeHUs uccienoBanuii B o0mactu M. Dransl pa3BUTHS MHTEIICKTYalbHbIX
cuctem (MC). OcHoBHBIE HanpaBJeHHs pa3BUTHA KccienoBanuii B oomactu NUC.
TpaguIMOHHBIE  HANpaBJIEHUS WM  PEUTHHI  COBPEMEHHBIX  HalpaBICHUM
uccnenoBanuii B o6mactu MC. BHenpenue cucteM MalIMHHOTO OOYy4eHHUS B
«OTpaciny: KJtoueBble pumepsl ucnoib3oanus MU B orpacnu (keiics). Kpupas
I"apTHepa.

Cuctemsl nipeAcTaBieHus 3HaHuid OTiaudre 3HaHUHM OT AaHHBIX. Kiaccudukarms
3HaHuii. baza 3nammit (b3). W3Bnedenwe 3HaHmit. WHTerpanmus 3HaHUN.
TexHonorun ManumyupoBanus 3HaHUAMU (TM3), S3bIKU MpeCTaBICHUS 3HAHUN
(SAI13). ITonsiTHE PKCTEHCHMOHAN M MHTEHCHOHAN 3HAHUW U COOTBETCTBYIOIIHE MM
yactu B b3. Ilpumepsl. Mogenun npencrtaBiaenuss 3Hanmii (MII3), wux

Kiaccuuranus.

Pasnen 2 Maremaruueckue ocHOBBEI MIT3.
NN un teopus anroputmoB. Knaccel anroputMmoB. NP- cinoxsble 3agaun. 3amada
pa3peIMMOCTH  JIOTUYECKOTO  BBIPAXKECHUSI. JleTepMUHUPOBAHHOU U

HepepMuHUpoBaHHas MamuHa Teiopunra (HAMT). [Tpumep pa6orst HIIMT.
[Tonsarue GpopmanbHoit cuctemsl (PC)
Jlornueckue MII3. OcHoBbl ucuucienus npeaukatos (MI1) nepsoro nopsinka. UII
kak @C. Hcnonp3oBaHue KBaHTOPOB OOLIHOCTH W cyluecTBoBaHus. Obnactu
neiictBust kBaHTopoB. CBOOO/HBIE U CBsA3aHHbBIE NepeMeHHble. MHTepnperanus
BBICKA3bIBaHUI, coJepKamux KBaHTOpbl. IloaroroBka Kk aBTOMaru3alnuu
00paboTKu BbIpaskeHUM npenukatHoil joruku. KnaysanbHas dopma.Jlornueckuit
BBIBOJI. ABTOMAaTHYECKOE JOKa3aTesbCcTBO TeopeM. [Ipouenypa pesontonun.
OCHOBHBIE TOJOXKEHHUS HEYETKOM JIOTUKH.
[IpencraBinenue 3HaHUM W BBIBOJ B MOJENSAX HEYETKOM JIorMku. Hederkon
MHOkecTBO. Dazzuduxanus. Jedazzuduxanus. DyHKIMS TPUHAIIECKHOCTH.
Onepauuu  HajJ HEYETKMMU MHOXKECTBaMHU  (mepecedyeHue, OObeIUHEHHE,




JonoiHeHue, uMIUIuKaius). CHCTeMbl HEYETKOro  JIOTMYECKOro  BBIBOJIA.
JIuarsuctuyeckas nepeMenHas. basza npasui. Beisog mo Mamianu.

Pasnen 3

Ceresbie MII3 1 npoIyKIIMOHHBIE CUCTEMBI

Cereoie MII3. Cemantuueckue cetu (CC). Ilomstme AKO u ISA ccwuiok.
OkcreHcnonan ¥ nHTeHcuoHan B CC. ba3oBble M BUPTyaJlbHbIE OTHOLICHHS B
CC. JHocrouHctBa u HejocraTtku wmognene. PperimoBeie MII3. Ilpumepst
omucanuii. [IporodpeiiMbl U 3K30pperiMbl. DKCTEHCHOHAI M WHTCHCHOHAI B
¢peiimoBeix MII3. Crpykrypa cinota B ¢peiimax. Onepanuu Ha ¢peiimax.
JIOCTOMHCTBA M HEIOCTAaTKH MOMCIICH.

[Tponykumonnsie MII3. ®opmat npoaykuuu. [Ipoaykmuonnsie cucrtemsl (I1C).
Hurepnperanusa koptexa B onucanuu 11C. Ikcrencuonan u uarencuonan [1C.
Mexanusm pabotsl  IIC. Anroputm pabotsl uHTepmnperaropa. llpumep —
HOCTpOEHKE OAITHU 33JJaHHOM BBICOTHI.

IIpsimoii w oOpaTHBIi MOMCK HHTeprpeTaropa. Pexumbl pabOTHI
HeundopmupoBannast  crtparerus. Bpibop u3  KoHGuIMKTHOro  Habopa.
[Ipumenenue I1C.

3azaya Moucka B IPOCTPAHCTBE COCTOSHHUA. AJITOPUTMBI CIENOr0 IOHUCKA: B
r1youny u mwupuny. [Ipumepst. Jloctonnctsa u Hegocratku MII3 B Buze I1C.

Paznen 4

Bunst UC. Dxceneptabie cuctemsl (JC) kak pasHOBHIHOCTE VIC
PasnoBugnoctu MC.  EctectBenHo-s3bikoBele MC. Ilpumepst I10. 3apmaua
aHaJIM3a Ha TOHAJIBHOCTh TEKCTA.

OkcneptHble cuctembl (DC). Cxema u coctaB auHamuueckot DC. Pexumbl
paboter DC. VYmupasnenue B IC. [lonstre momyns, oopasna. Onucanue 3TanoB
pabotel mHTEpTperaropa. Pazsurne kinaccuueckoit cxeMbl padboTs IC.

Meroasl pemeHus ciaoxsbix 3amad B OC. Merox penykuuu. [Ipunimmn
HAaWMMEHBIINUX CBepIIeHUl. MeToabl pemeHus cioxkubix 3a1ad B JC. Ilouck B
(hakTOpHU30BaHHOM MPOCTPAHCTBE. METO1 MOPOXKICHUS U IPOBEPKH.

Metonsl pemieHusi cinoxsbix 3amad B OC. Ilouck B uepapXxuuecKux
OpocTpaHcTBaXx. Meroapl pemieHus cioxsHbix 3agad B OC. ITlouck B
aNbTEPHATHBHBIX MPOCTPAHCTBAX.

Meroas! pemienust cioxHbIx 3a1a4 B JC. [loHATHEe aKTUBHOUM CHCTEMbl MHEHH
u peBusun MHeHui. [Ipumep.

Paznen 5

UckycctBennsie HeiiponHble cetu (MHC).
buonornueckuii 1 UCKyCCTBEHHBIN HEMpOH. [IpuMep pacuera BbIXOAa HEHPOHA.
Knaccupukanms HHC. NHC npsamoro pacnpoctpanenus. IIpumepsl
onHocnoiHoi u MHorociorHoit MHC. IIpumep pacuera Beixona MHC.
Pexyppentusie THC. Cxema knaccuueckoir RNN. Cxewma cetn Xonduiaa.
Pexyppentnsie MHC. Cxema u onucanue padotst LSTM.
NHC pagunansHo-6a30BbI1xX QpyHkImid. Cxema. [Ipumep RBF.
Certu u kaptel Koxonena. buonornueckas uatepnperaiusa. Cxema.
BepositHocTHblie Mozienn. O6nacth npuMmenenus. baiiecockas cets (BC). 3agaua
o0ydeHus1 MmapaMeTpoB pacnpeneneHuii. TpaktoBka dopmynsl baiieca. Ilytu
yrporiieHust bC.
I'my6okue MHC (DNN). Cseptounas MHC (CNN), Ha3HaueHHe 0JI0KOB.
I'my6oxue MHC (DNN). I'enepatuBHO - coctsizatenbHble cetu (GAN), cxema,
paboTa reHeparopa u AMCKPUMHUHATOPA.

Pazgen 6

Marmmnnoe o6yuyenue (ML).
Tuner ML. OcnoBubie mkonbel ML. [IloctanoBka 3amgaum 0O0y4deHUs 10
MPETEeHICHTaM.




OOyuenue ¢ yuurteneM. Ommbka o0OydeHHUs, QITOPUTM  OOpPATHOTO
pacnpoctpaneHus omuoku. [Ipobdiaema nepeoOyueHus.

OoOyuenue 6e3 yuurens. Maest copeBHOBaTepHOT0 00ydeHus (anroputM SOM)
I'mybokoe oOyuenwe (DL) B ceTX €O MHOTHMH CKPBITBIMH CJIOSIMH.
[Ipeononenne HETOCTATKOB AIrOpyUTMa OOPATHOTO PACIIPOCTPAHEHUSI.

I'my6okoe oOyuenne (DL) B ceTssix CcO MHOTUMH CKPBITBIMH CIIOSIMHU.
[Ipenobyyenne c¢ orpanndeHHod wmamuHOM bomsigmana (RBM). Ilpumep
APXHUTEKTYPHI.

I'my6okoe o0yuenue (DL) B ceTsIX cO MHOTMMU CKPBITBIMH CIIOSIMH.
[IpenoOyuenne ¢ aBTOKOIUpOBIIMKaMU. [IprMep apXUTeKTypHI.

IlepcniexTuBHBIC HanpasieHus B DL.

TpancdeptHoe ooyuenue (TO). [lomennas aganrarus (DA). [Tpumepsr.
HNukpemMeHTHOE 00yUeHue.
3anavya ymeHbllIeHus pazmepHocTi. O0epTouHble METOA0B Ha ipuMepe SVM.
OO6yuenue ¢ nonkperuienneM(RL). Mnen nonxona RL. Q-o0yuenue

Pazngen 7 N cKyCCTBEHHBIN MHTEIUIEKT U aHAIU3 JIaHHBIX.
WNurennexryanpuplii ananu3 naHHelx (MAJL). Ilporpammuble KOMIUIEKCHI JUIS
aHanu3a JaHHbIX. CraHgapT g pelieHus 3aJad aHajiu3a JaHHbIX. Ponn
YYaCTHHKOB B IMPOEKTaX MO aHanu3y JaHHbIX. TexHomorun SEMMA, KDD.
Oranel KDD.

Kpocc-unaycrpuansusiii crangapt CRISP-DM u ero stansi

Ponu ydacTHUKOB aHAIUTHYECKUX TMPOEKTOB. [IpenBaputenbHble NPOBEPKU
MPOEKTa
3amaun Data Mining B aHaim3e JaHHBIX
MaremaTuyecKue OCHOBBI TMHEWHOW U JIOTUCTUYECKOM pErpeccrueil.

MeToapl Ha OCHOBE MHAYKIMM TpaBui. 3anada kiaccudukanuu. CXolCTBO U
pasnmuume c 3amaudeil perpeccun. llpumep nepeBa pemeHHil npu OaHKOBCKOM
KpPEAUTOBAaHUH. DIIEMEHTHI JIepeBa PEIICHUH.

XapakTepuCTUKH KIACCU(PUKALMU HA MHITYKITUHU TPABUJL.

Anroputm CART OwunapHoi knaccudukanuu. Ilpormecc moctpoeHus aepena
pemennii. Kpurepuii pacmeruienust Gini npu BeIOOpe aTpuOyTOB.
Pemenuie 06 UCIONIb30BaHUN CO3/IaHHOTO JIepeBa
Wnen Merona onmopHbIX BEKTOPOB.

AncambnupoBaHue B 3ajayax kiaccugukauuu. PasnooOpasue. Llenb, ocHOBHBIE
MOJIeT (CTEKKHUHT, OYCTHHT).
3amaya KiIacTepu3allMM B aHaiu3e JaHHbIX. OTIW4Ms OT KiaccH(UKAIUH.
[TonsTust neHTpa u paauyca kiacrepa. Busyanuzanus kapramu Koxonena.
Knaccudukanus anroputmos kinacrepuszanui. CpaBHeHHE METOJIOB
Anroputm k-means. [Ipumep pabotst amst K =2.

Anroputm k-Ommkalmmx coceieil, 3Tambl, METPUKH, MPOCTOE U B3BEIIEHHOTO
roJI0COBAaHUE
MeTpukH KauecTBa KiacTepu3aluu (BHEIIHKUE U BHYTpeHHHE). [IpumMepsl MeTpuk

Paznmen 8 AcconmatuBHbIC paBuia (association rules).

[Momgnepxka wHabopa u mpaBuia. JlOCTOBEpHOCTh MOAMEPKKHU. | paHHIIBI
MOJIICPIKKH
Anroput™M Apriori, 3Tamnsl, IpuMep padOTHI.
[TocnenoBarensHbie madnoHbI (sequential patterns). OCHOBHBIE TOHSTHS.
[Moanepsxka nmocnenoarenbHocTu. [laru anroputma AprioriAll, mpumep paboThI.
Pexomenparensubie cucteMbl. OcHOBHBIC MOHATHS. [loaxoa KouTabopaTUBHOM
¢unbTpanuu. ['pad nuaTepecos.
[Tonstre Big data. Anroputmsel kinacrepusanuu Ha Big data. Mpen anropurma
BIRCH, mitocsl 1 MUHYCBL. DTamnbl anropurma Pam.




4.3. Ilpaktuyeckue (CeMUHAPCKHUE) 3aHITUS

TeMbl MPAKTHUYICCKUX 3aHATHH U UX TPYAOCMKOCTb TPHUBCICHLI B Ta6J'II/II_[€ 5.

Tabnuna 5 — [pakTHyecKue 3aHsATHSL U UX TPYA0EMKOCTh

N3 Hux No
No Tembl DopmbI T MPAKTUYECKO | pa3men
PYZLOEMKOCTb, o
n/ MPAKTHYECKHX TMPaKTHYECKHIX (ac) i a
1§ 3aHATUN 3aHATHN MTOJITOTOBKH, | TUCITUTI
(uac) JIUHBI
Y4eOHBIM MJIaHOM HE MPETyCMOTPEHO
|
Bcero
4.4. JlabopaTopHble 3aHATHS
Tembl 1a00paTOPHBIX 3aHATUH U UX TPYAOEMKOCTh MPUBEACHBI B Ta0IHIIE 6.
Tab6muma 6 — JJabopaTopHbIE 3aHATHS M HX TPYJIOEMKOCTh
N3 Hux Ne
Ne MPAKTUYECKO | pasneln
m/ HanmMenoBanwue 1a00paTOpHBIX paboT Tpynoemrocte i a
I > (1ac) MOATOTOBKH, | JHMCITHII
(dac) JIUHBI
Cemectp 6
1 | IIpocTeiimme nmporpaMMbl ¥ UX OTJIaJIKa B 2 1 2
cpene Visual Prolog
2 | Co3nanue mpOCTEUIITUX TIPOEKTOB C 2 1 2
plieMeHTaMu rpadudeckoro nutepdeiica
3 | PoacTBeHHBIE OTHOIIECHUSA 2 1 2
4 | PaboTa co CIMCKaMH M CTPOKaMU 4 1 2
5 | Co3nganue npocTermx 0a3 TaHHBIX 4 1 2
6 | Pa3zpaboTka SKCIIEPTHBIX CHCTEM B CpeJie 4 1 4
Visual Prolog
7 | PazpaboTka HEUETKUX HKCHEPTHBIX CHUCTEM B 2 1 4
Matlab
8 | OOyueHue HelpoHHBIX ceTet B Matlab — 2 1 5,6,7
3aja4a anmpoKCUMAaIIUU
9 | OOyuenne HeHpOHHBIX ceTedl B Matlab — 2 1 5,6,7
3ajava KiaccupuKauu
10 | Co3nanue W MOJEIUPOBAHHE CBEPTOUYHOMU 2 1 5,6,7
cetu B Matlab
11 | I'mybokoe oOyuenue B cucreme KNIME- 2 1 5,6,7
pacrno3HaBaHUe N300paXKEeHUM
14 | Meroasl Data Minig B HMHTENIEKTyalbHOM 2 1 5,6,7
aHaJIW3€ JaHHbIX. 3aJadd perpeccud B
Loginom
15 | Meroast Data Minig B HMHTEIEKTyaJIbHOM 2 1 5,6,7
aHaJIM3€ JaHHBIX. 3aJa4ud KJIacTepHu3allii B
Loginom
16 | IIpumenenue Python ans knaccupukanuu 2 1 5,6,7
HN300pKEHHI




Bcero | 34 |

4.5. KypcoBoe mpoeKkTupoBaHue/ BEITIOTHEHHE KYPCOBOH pabOThHI
Y4eOHBIM MJIaHOM HE TPEyCMOTPEHO

4.6. CamocrosrenbHasi padoTa 00y4aroIIIXCs
Buiel camocTosITeNIbHOM pabOTHI U €€ TPYAOSMKOCTh PUBE/CHBI B Ta0IuIe 7.

Tabumia 7 — Bunsl caMmocTosTebHOl paboThl M €€ TPYA0EMKOCTh

. Bcero, | Cemectp 6,
Bun camocrositenbHO# paboTh

Jac qac

1 2 3
M3y4eHne TeopeTHIecKOro MaTepuaia 4 4
qucuuruHel (TO)
KypcoBoe npoextuposanue (KII, KP)
PacuetHo-rpaduueckue 3amanus (PI'3)
Brimonnenue pedepara (P)
[ToaroroBka K TEKyIIeMy KOHTPOJTIO 1 1

ycneBaemoctu (TKY)

Jomamnaee 3aganue ([3) 1 1

KonTponbabie pabotsl 3a0uHnKoB (KP3)

IToaroToBka K MpoOMeEKyTOUHOU

arrectranuu (ITA) 15 15

Bcero: 21 21

5. TlepeueHb y4eOHO-METOINYECKOTO 0OECIICUCHUS
JUTSL CAMOCTOSITEIIBHON pabOThI 00YYArOIIMXCS TI0 JUCIMILTUHE (MOIYITIO)
Y4eOHO-MeTOUYECKHE MaTepuaibl ISl CaMOCTOSITENbHOM paboThl 00ydaromuXxcsi yKa3zaHbl B
. 7-11.

6. IlepedeHp MEYATHBIX M AIEKTPOHHBIX YUCOHBIX U3aHUN
[lepedeHp nevaTHBIX U IEKTPOHHBIX YUEOHBIX U3/IaHHUI MPUBE/IEH B Ta0OmuIe 8.
Tabnuna 8— [lepeueHb MEYaTHBIX M MJIEKTPOHHBIX YUEOHBIX U3TAHUI

KonnuecTso 3K3eMILIIpOB B
UlIiHLHe(ll,)ul;/ec bubnmorpaduueckas ccpuika (Kpoﬁgiﬁggﬁmbm
IK3EMIUTSIPOB)

681.518.3(075)A65681. | AunpeituukoB A.B., AuapeitunkoBa 2
5 O.H. UHTennekryanbHble
WH(POPMAITMOHHBIE CHCTEMBI:
VYyebnuk. - M. : @uHaHCH 1
cratuctuka, 2004.-424 c.un

004.8(075) C 60 Conosnes, Hukonait Bnagumuposuua. | 123
BBenenue B cucTeMbl
HMCKYCCTBEHHOT'O MHTEJIJICKTA




[Tekcrt] : yueOHOe mocobue / H. B.
Conosnes, 2008. - 104 ¢

004.8 C 40

CucremMbl HCKYCCTBEHHOTO
uHTeIeKTa. [IpakTuaecknii Kypc
[Tekcrt] : yueOHOE mocobue / B. A.
Uymokos [u ap.] ; pea. 1. ®.
Acraxosa, 2008. - 296 ¢
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004 A66

AnaponoB C.A. OCHOBBI JIOTHYECKOTO
nporpammupoBaHus. JIabopaTopHbIii
npaktukym/C.A. AHAPOHOB,
CII6,I'YAIL2022-129c¢

50

B neyatn

Annponos C.A. BBeieHne B CUCTEMBI
Y TEXHOJIOTUH MAIIMHHOTO O0Y4YEHUSI.

DneKTpOoHHAas Bepcus

Jlaboparopubiii npaktukym/C.A.
Annponos, CI16,I'YAIL2022-155¢

7. IlepeueHp AIIEKTPOHHBIX 00pPa30BATENILHBIX PECYPCOB
MH(POPMALMOHHO-TEIEKOMMYHUKAIIMOHHOH ceTn «IHTepHeT»

IIepeuyenn AJIEKTPOHHBIX

TCHCKOMMYHHKaHHOHHOﬁ CETHU «I/IHTepHCT»,

npuBezeH B Tabnuue 9.

Tabmuna 9 — IlepedeHp 5SIEKTPOHHBIX O0pa3OBaTENbHBIX PECYPCOB HMH(OPMALMOHHO-

TEJICKOMMYHUKALMOHHOU ceTh «MHTepHEeT»

00pa3oBaTeNbHBIX

pecypcoB

URL anpec

HanmenoBanue

http://www.salogistics.ru/e edu/sys_prol.pdf

Anpnponos C.A. BBesieHue B JIOTHUECKOE
nporpammupoBanue. JlabopatopHslii
IIPAKTUKYM. DJIEKTPOHHOE U3/1aHNE

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

AnnaponoB C.A. BBeneHue B cUCTEMBI U
TEXHOJIOTMH MAllTHHHOTO 00yYeHUSI.
JlaGopaTopHBIi MPaKTUKYM.
DNEeKTPOHHOE U3/IaHKE

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

— ourmanbHbIA calT Poccuiickoit
acCOIMAIi UCKYCCTBEHHOTO
HHTEIEKTA.

— calT «HedeTkas jJ0rvuKa, HeUeTKIE
CHCTEMBI 1 MATKHE BEIYHUCIICHUS ,

UH(POPMALMOHHO-
HEOOXOAMMBIX JUIS OCBOCHHUS JWCIMIUINHBI



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/

WUN, cTathu, CCHIIKH.

WU, ctaTbu, CCHUIKH.

UHTEJJIEKTY.

- caliT «VICKyCCTBEHHBIN UHTEIUIEKTY -
COJIEPKUT IIPUMEPHI IPOrPAMMUPOBAHMS

- caT «/ICKyCCTBEHHBI HHTEJIEKT -
COJICPKUT MPUMEPHI TPOTPAMMHUPOBAHUS

— cauT «VMICKyCCTBEHHBIN UHTEIIEKT -
B3I B OyIyIiee» - CONEPHKUT
MaTepuasbl 0 HECKOJIBKUM pa3jienam
HCKYCCTBEHHOT'O MHTEIJICKTA.

— CalT ¢ OONBIINM KOJTHYECTBOM
MaTepHaioB 110 UCKYCCTBEHHOMY

Certb Kadenpbl Anpnponos C.A JlabopaTtopHblii

DNEeKTPOHHOE U3/IaHHE

MPaKTUKYM DJIEKTPOHHOE U3J/IaHUE;
AnnponoB C.A BBeneHue B CUCTEMBI U
TEXHOJIOTHH MAIIMHHOTO 00yYeHUs
JIaGopaTopHbIii IPAaKTUKYM,

8. IlepeueHb MHPOPMAIIMOHHBIX TEXHOJIOTUI

8.1. HepequL nporpaMmMHOI0O O6€CH€‘I€HI/I${, HUCIOJIB3YyEMOI'0 MpH OCYHICCTBJICHUHN

00pa3zoBaTEeIHLHOTO MpoIIecca 1Mo TUCIUILIHHE.

[TepeueHp UCTIOIB3YyEMOTO IPOrPAMMHOTO OOecTieueHus mpeacTaBieH B Tadbnue 10.

Tabmuma 10— IepeueHs mporpaMMHOTO 00eCTICUCHHUS

Ne n/nt HaumenoBanue

1 KNIME (ananutuueckasi cucteMa ¢ OTKPBITBIM KOJOM)

2 Visual Prolog (ue3apeructpupoBaHHas Bepcus)

3 Matlab (trial)

4 Loginom (OecruratHasi cTyieHYECKast JTULIECH3MUS )

5 Python (cuctema nporpaMMupoBaHusl ¢ OTKPBITBIM KOJIOM)

8.2. Ilepeuenn UH(POPMALMOHHO-CIIPABOYHBIX CHCTEM,HCTIOJIb3YEMBIX npu

OCYIIECTBIICHUH 00pa30BaTEIHHOIO MPOIecca MO AUCIUTLINHE
[lepeyeHb UCMONIB3yEMBIX UHPOPMAIMOHHO-CIIPABOYHBIX CHUCTEM
Tabnure 11.

Tabnuna 11— [lepeuens HHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

MNpEaACTaBJICH B

Ne /11 HaunmenoBaunue

He npenycmotpeno

9. MarepuanbpHO-TeXHUYECKast 0a3a
CocrtaB  MarepualbHO-TEXHUYECKOM  0a3bl, HEOOXOAMMOM IS
00pa3oBaTenLHOTrO MpoIiecca Mo JUCIHUILTNHE, TPeCcTaBlieH B Tabmumel 2.

Ta6mmma 12 — CoctaB MaTepuaaIbHO-TEXHUYECKON 0a3bl

OCYHICCTBJICHHUA



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

JlexImoHHas ay IUTOPUS

2 | MynsTuMeauiiHas JEKIMOHHAS ayIUTOPHUS

10. OteHouHble CpeaCcTBa ISl MPOBEACHUS TPOMEKYTOUHOUN aTTEeCTAINH
10.1. CocTtaB OILIGHOYHBIX CPEIACTBIJISA MPOBEIACHHS IMPOMEKYTOYHOH aTTeCTaIluu
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;

10.2. 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

MaTepuana;

«HEYJIOBJICTBOPUTEIBHO | — JIOMYCKAe€T  CYIIECTBEHHBIE OMIMOKM W HETOYHOCTH

»

«HE 3a4YTCHO»

paccMOTPEeHHH MTPOOIJIEM B KOHKPETHOM HaIpaBIICHUH;

— UCTIBITBIBACT TPYAHOCTH B PAKTHYCCKOM MPUMEHCHHUH 3HAHMIA,
— HE MOXET apryMEHTHPOBATh HAYYHBIE TIOJIOKEHUS;

— He (hOPMYJIUPYET BHIBOJOB M 00OOIIICHHUH.

—O6yanOHlHﬁCﬂ HEC YCBOWJI 3HAYUTENILHON YacTHu mporpaMmMHOTr 0

pu

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

Tabauna 15 — Bonpocs! (3anaun) ans sK3ameHa

Ko
Ne /it [Tepeuens BonmpocoB (3a1a4) s SK3aMeHa A
UHAMKATOpa
Y4eOHBIM MJIAHOM HE TPETYCMOTPEHO
Bormpocsr (3amaun) mis 3aueta / qudd. 3auera npeacraBieHsl B Tabmauie 16.
Ta6ymia 16 — Boripocs! (3agaun) mis 3aueta / audd. zauera
Kon
Ne n/mt Ilepeuyens BonpocoB (3agau) 1ist 3aueta / nud . 3auera
p P (sanas) A upd UHAMKATOpa
1 TTosicHuTE A0 HEYETKOTO JIOrHYECKOT0 BhIBoAa 10 Mammanu | [1K-6.3.1
2 [TosicHuTe MexaHu3M pa3pelieHus: KOH(IMKTOB B I1K-6.3.2
MPOIYKIIMOHHBIX CHCTEMAaX
3 Kaxkue meroasl Matematnueckoro moaenupoBanus MC Bam I1K-6.3.3
n3BecTHBI? [IpyBeMTEe MOCTAHOBKH 3a]1a4.
4 Kakue nporpamMmHble cpecTBa IPUMEHSIOTCS IPU PEILIEHUN ITIK-6.V.1
3ajau pazpadorku UC?
5 [IpuBenuTe MpUMEpP CEMaHTHYECKOUW ceTH HeKoToporo oobekra | [1K-6.Y.2
6 Kak pacrnosniosxeHbl HEHPOHBI B HEUPOHHBIX CETAX MPSIMOTO I1K-6.Y.3
pacrpocTpaHeHus?
7 OnummTe TEXHOIOTHI0 pa3paboTku HedeTkoil JC B Matlab I1K-6.Y .4
8 Onuimure OCHOBHBIE IPUHIMIIBI METOA0JIOTUI ITIK-6.Y.5
BBIYHCIIUTENBHBIX IKCIIEPUMEHTOB Mpu pa3padotke MC Ha
ocHose MTHC
9 Kakwue nporpammusie nHCTpYMeHTHI MoaenupoBanus MHC B I1K-6.B.1
matlab BbI 3HaeTe?
10 [TosicHuTE CTPYKTYPY NpOrpamMMmsbl Ha sA3bike VP I1K-6.B.2
11 [TosicHuTe CTPYKTYpY JKypHaJIa MPOBEACHUS KOMITBIOTEPHBIX I1K-6.B.3

MOJCJIBHBIX SKCIICPUMCEHTOB

[lepeyenp Tem [T KypCOBOTO TPOEKTUPOBAHHS/BBHINIOIHEHUS KypCOBOH pabOTHI
npejcTaBiIeHbl B Tabmuie 17.
Tabmuma 17 — [lepeyeHp TeM ISt KypCOBOTO IPOSKTHPOBAHUSI/BBIIIOJIHEHHSI KYPCOBOW PaOOTHI

Ne i/t

[IpumepHBIii IepedeHb TeM Ui KypCOBOI0 MPOEKTHPOBAHUS/BBIIIOTHEHHUS

KypcoBOil paboThI

Y4eOHBIM MIaHOM HE TIPEyCMOTPEHO




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

Ta6mmia 18 — [IpuMepHbIii MepedeHb BompocoB JIs TECTOB

No . Kon
[IpumepHBIii TepeueHs BOMPOCOB sl TECTOB
i/ WHIUKATOpa
1 Koptex <ckopocts, {Manas, HebonbIas, cpeass, Beicokas}, [0,300], G, I1K-6.3.1
M>, rne G — npouenypa nepedopa 3J1eMeHTOB 6a30BOr0 TEPM-
MHOXeCTBa, M— mpolie/typa 9KCIEPTHOTO OMPOCa SIBJISIETCS] IPUMEPOM
2 Kak Oyner npencrasnena basa 3nanuii, eciau B kauecTBe crocoda [1K-6.3.2
MPEACTABJICHHS 3HAHUN Oy/IET UCTIOIB30BATHCA JIOTUKA TIPEIUKATOB
MIepBOro nopsaka?
3 Uro Takoe Kpocc-Baauaanus? [1K-6.3.3
4 IIpu pemennu 3ana4 pazpadorku MC ucnonp3yroT cienyroiee [IK-6.Y.1
MPOrpaMMHOE O0eCIIeueHUE:
5 K HenmocTtaTkaM ceMaHTHYECKUX CETEU OTHOCSTC .. [IK-6.Y .2
6 B uem 3akirouaeTcst poiib CBEPTOUHBIX CJIOEB? [1K-6.Y.3
7 Ha xakux moaxomax 6a3upyroTcs METOJIbI CTPYKTYPHU3AIIIH, [IK-6.Y 4
(dhopManm3auu u paboThl C HETOYHBIMU HEOIIPEICTICHHBIMU 3HAHUSMU U
TAHHBIMU?
8 Kak Ha3pIBaeTCs CTaTUCTUYECKAS] B3aUMOCBSI3b HECKOJIBKUX CITyYaiHBIX [IK-6.Y.5
BEJIMYMH?
9 Uto o3nauaet TepmuH CV mipu 00paboTke n300paxeHu 1 BUEO: I1K-6.B.1
10 YkaxuTe OMOJIMOTEKH Ha s3bIKe MporpaMMupoBanus Python: [1K-6.B.2
11 [Tponomxkure Gpaszy “BriOpockl B JTaHHBIX MOXKHO.. I1K-6.B.3

[lepeyeHbp TeM KOHTPOJIBHBIX PAaOOT MO AMCHUILIUHE OOYYarOmIUXCS 3a0YHOU (OPMBI
oOydJeHwus, mpecTaBieHbl B Tabauie 19.

Tabnuna 19 — IlepedyeHb KOHTPOJIBHBIX PabOT

Ne n/m [lepeueHb KOHTPOJIbHBIX PaboT

He npexycmotpeHno

10.4. Metonuueckie  MaTepuaibl,  ONpEACNSAIOIME  MPOUEAYphl  OLEHUBAHUS
MH/IMKAaTOPOB, XapaKTepU3YIOIIMX J3Tambl (HOpMUPOBAHHMS KOMIIETEHLUH, coaepkaTcs B
JIOKaJbHBIX HOpMaTUBHBIX akrax [YAII, permaMeHTHpyrONMX NOPAJOK M HPOLERYpY
IIPOBE/ICHUS TEKYILEro KOHTPOJIS YyCIIEBAEMOCTH U MPOMEXKYTOYHON aTTeCTalluy 00y4aroLIXCs
I'VAIL

11. Meronuueckue ykazaHus JJIsi OOyHarOIIMXCsl IO OCBOCHUIO JTUCIUTIIMHBI

11.1. Meronuueckue ykazaHus s OOy4YarOIIMXCS TI0 OCBOCHHIO JIEKIIMOHHOTO
Marepuaia.

OcHOBHOE Ha3HAYEHHUE JIEKIIMOHHOT'O MaTepuana — JIOTHYECKH CTPOMHOE, CHCTEMHOE,
NIyOOKOE€ W SICHOE H3JI0KeHHE yueOHoro marepuana. HasHaueHune COBpPEMEHHOW JICKIIUU B
pamMKax TUCIHIUIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(OPMAIHIO MO TEME, 2 B OCBOCHHH
dbyHIaAMEHTAIBHBIX MPOOJEM AWCIUIUIMHBI, METOJOB HAYYHOTO IIO3HAHMS, HOBEHUIINX
JNOCTHKCHHUI HAyYHOW MBICTU. B yueOHOM mporiecce JICKIHs BBITIONHSIET METOI0JIOTHYECKYIO,
OpPraHU3AIMOHHYI0 ¥ HHPOPMAIMOHHYIO0 (YHKIUU. JIEKIIUS pacKpbIiBaeT MOHATUWHBIN arapaT




KOHKpPETHOW oOnacTu 3HaHUA, € MpoOJeMBbl, JaeT LEIbHOE MPEICTABICHHUE O UCIUILINHE,

MOKa3bIBaCT B3aUMOCBSI3b C IPYTUMU JUCITUTUTMHAMM.

[InanrpyemMble pe3yabTaThl MPU OCBOSHUHU 00YUYAIOUIMMHUCS JIEKIIMOHHOTO MaTepuana;

— TIOJIy4YEHUE COBPEMEHHBIX, LEJTOCTHBIX, B3aMMOCBS3aHHBIX 3HAHHM, YPOBEHb KOTOPBIX
OTIPEICIISIETCS 11€JIEBOM YCTAaHOBKOM K KaXKJI0M KOHKPETHOU TeMeE;

— TIOJTy4YeHHE OMbITa TBOPUYECKOU PabOTHI COBMECTHO C MPEMOIaBaATEIICM;

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

— TIOSBIIEHUE HEOOXOAMMOTO MHTEpeca, HEOOXOIUMOTO TSl CAMOCTOSTEILHON PaboThI;

— TIOJIyYeHUE 3HAHUN O COBPEMEHHOM YpPOBHE Pa3BUTHS HAYKHW M TEXHUKU M O MPOTHO3E UX
pa3BUTHS Ha OJIMDKANIITUE TOIBI,

— HAY4YUThCS METOAMYECKH o0OpabarhiBaTh Marepualn (BBIACIATH TJIaBHBIE MBICIH U
MOJIOKEHUS, TPUXOJIUTh K KOHKPETHBIM BBIBOJAM, TIOBTOPATh HMX B Pa3IUYHBIX
¢bopmyaHpoBKax);

— TOJIy4YeHUE TOYHOTO MOHMMAaHUS BCEX HEOOXOIUMBIX TEPMUHOB U MOHSATHUH.

JleknMOHHBIN  MaTepuaa MOXET CONPOBOXIAThCSA  JIEMOHCTpAIMedl  CclaigoB U

WCIIOJIb30BAaHUEM Pa3[aTOYHOrO0 MaTepuaia TMpU TPOBEIACHUM KOPOTKUX JHUCKYyCCHM 00

0COOEHHOCTSIX MPUMEHEHHS OTJEIBHBIX TEMATHK 10 JUCITUTUIMHE.

11.2. Metoauueckue yka3aHus JIIsl 00Oy4aroIMXcs IO y4acTHIO B CEMUHapax

OCHOBHO# TIeTTBIO TSI 00YYArOIIECTOCs SIBIISIETCS CHCTEMAaTH3alis U 0000IICHHE 3HAHUN
Mo wu3y4yaemMou Teme, pasneny, (GopMUpoBaHHUE YMEHHUs pPadOTaTh C JAOMOJHUTEIbHBIMU
WUCTOYHUKAMU HH(OpPMAIMH, COMOCTABISATh M CPAaBHUBATH TOYKU 3PCHHUS, KOHCIICKTHPOBATH
MPOYUTAHHOE, BBICKA3bIBATH CBOIO TOYKY 3peHHMs M T.I. B cooTrBercTBUM ¢ Bemymieit
TUAAKTUYECKON 1IENbI0 COJIEPKaHUEM CEMHUHAPCKUX 3aHSATUN SIBISIOTCS Y3JIOBBIE, HamOoJiee
TpyIOHBIC JUIA TIOHUMAaHHS W YCBOCHHSI TE€MBbI, paslenbl AUCHUIUIMHBL. Crenudukol AaHHON
(OpMBI 3aHSATHUH SBISETCS COBMECTHAS pa0doTa MpernojaBaTelisi i 00yJaronerocs: Haj pelnieHHeM
MOCTaBIIEHHOW TMpoOJeMbl, a TOWUCK BEPHOTO OTBETa CTPOUTCS HA OCHOBE 4YepeIOBaHUSA
VHJIUBUYaJIbHON U KOJUIEKTUBHOM JIEATEIIbHOCTH.

[Ipy mMOATOTOBKE K CEMHUHAPCKOMY 3aHATHIO 1O TeMe MPOCIYIIaHHOW JIEKIHH
HEOOXOAMMO O3HAKOMUTHCA C IUIAHOM €ro TMpOBEACHUS, C JHUTEPaTypod U HAYYHBIMU
MyOJIUKAIUSIMU TI0 TEME CEMHUHApA.

11.3. Meroauueckue ykazaHHMs A OOydyarolIMXcs MO MPOXOXKICHHIO MPAKTUYECKUX
3aHATHN

[TpakTnyeckoe 3aHATHE SBISIETCS OAHOM M3 OCHOBHBIX (hOpPM OpraHM3aLUU y4eOHOTO
IIpolLecca, 3aKI0YaroIascsl B BHIIOJHEHUH 00yUYalOMMUCS 1101 PyKOBOJCTBOM IPENOIaBaTeNs
KOMIUIEKCa Y4eOHbIX 3aJaHUi C LEeNbI0 YCBOEHHsI HAyYHO-TEOPETHUECKUX OCHOB Y4eOHOM
JUCLMILINHBI, IPUOOPETEHUS] YMEHUI 1 HaBBIKOB, OIbITA TBOPUECKOH /1€ATEIbHOCTH.

Llenbro0 MPaKTUUECKOTO 3aHATHS Ul 00YYarolerocs sBJseTcs NPUBUTHE 00YUarOIUMCS
YMEHUI U HAaBBIKOB IPAKTHYECKOU IEATEIBbHOCTH T10 U3y4aeMOHN AUCIUIUIMHE.

[Tnanupyemsble pe3yabTaThl IPU OCBOCHUH 00YUYaIOIIUMCS MPAKTHUECKUX 3aHATHIM:

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

— pa3BUTHE [I03HABATENbHBIX CHOCOOHOCTEH, CaMOCTOATENBHOCTH  MBILIUICHMUS,
TBOPYECKOIN aKTUBHOCTH;

— OBJIQJICHHE HOBBIMM METOJAMHU M METOJAMKAMHM H3y4YeHUS KOHKPETHOM yueOHOU
JUCLUIUINHBL,

— BBIpabOTKa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHUS TOJTYYEHHBIX 3HAHUU IS
BBITIOJTHEHMSI 3a/1aHUN;

— olecrnieueHre palMOHAIBHOTO COYETAHUs KOJUIGKTUBHOW M HMHAMBHUIYalIbHOH (hopMm
oOydJeHws.



11.4. Meronuueckue yKa3aHus A OOY4arOIIUXCsS MO BBIMOJHEHHIO J1IAOOPaTOPHBIX
pabort

B xozme BbImomHEHHA J1a0OpaTOpHBIX pabOT oOyyaromMMCs JOJDKEH YIIyOuTh U
3aKpeNuTh 3HAHUS, MPAKTUUYECKHE HABBIKU, OBJIAJIETh COBPEMEHHONW METOAMKOM M TEXHHUKOU
HKCIEpPUMEHTAa B COOTBETCTBMM C KBaJM(PHUKALMOHHOM XapakTepUCTUKOH oOyuaromierocs.
Brimmonnenne mabopaTopHbIX pabOT COCTOMT M3 SKCIEPUMEHTAbHO-NPAKTUYECKON, pacyeTHO-
AHAJINTUYECKON YacTell U KOHTPOJIBbHBIX MEPOIPUATHH.

BrimonHenue nabopaTopHBIX padOT OOydarolUMCs SIBISETCS HEOTHEMJIEMON YacTbiO
U3yYeHHs] JUCHMIUIMHBI, OIpeNeNsieMoil yueOHbIM IUTAHOM, M OTHOCHTCS K CpEICTBaM,
00€eCreYnBAOIIUM PEIICHUE CIEeTYIOIUX OCHOBHBIX 3aJa4 00y4aroIerocs:

— TIpHOOpETeHHE HABBIKOB HCCIEIOBaHMUSA IPOLIECCOB, SBIEHUM U  OOBEKTOB,
M3y4aeMbIX B paMKax JJaHHOW JUCIUILIMHBL,

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

— TOJTyueHHe HOBOM MH(OPMAIMH 10 N3y4aeMON JUCIUILTNHE;

— mnpuoOpeTeHHe  HaBBIKOB  CaMOCTOSATENbHOM  paboThl ¢ J1a0OpaTOPHBIM
000opyI0BaHUEM U IPUOOpaMHu.

3ananue ¥ TpebGoOBaHUS K MPOBEICHUIO JIA00PATOPHBIX paboT
JIaGopaTopHOe 3aHATHE — OJHAa W3 OCHOBHBIX (DOPM OpraHU3alud Y4eOHOro Ipolecca,

HaIpaBJieHHas: HA TBOPYECKOE YCBOCHHE TEOPETUYECKUX OCHOB yUYEOHON TUCLMILIMHBI U MOTy4YEHHUE
MPAKTHYECKUX HABBIKOB HCCIICOBAHMS IyTeM TIIOCTAHOBKH, TMPOBEICHUS, OOpabOTKH U
MIPE/ICTABIICHUS] PE3YyJIbTaTOB IKCIIEPUMEHTA HA OCHOBE NMPAKTHUYECKOIO HUCIOIb30BAHUS PA3IMYHBIX
cpeacTB (HaOMIOIEHHSI, U3MEPEHUS, KOHTPOJISA, BEIYUCITUTEIHHON TEXHUKH), TPUOOPETEHHS HABBIKOB
OIIBITa TBOPYECKOM NEATENBHOCTH.

Henp maGopaTOpHOro 3aHATHS — NPAKTUYECKOE OCBOCHHME CTYACHTAMHU COJEp)KaHUS HU
METOAOJIOTUU U3Y4aeMOW JUCLUUIUIMHBI IPU UCTIOJIB30BAHUY CIIELIMATIHBIX CPEACTB.

OCHOBHBIMU 33JlJa4aMH JIAOOPATOPHBIX 3aHSATHUI SBISIOTCS: - MPUOOPETEHUE OTBITA PEIICHUS
y4e0HO- WCCIIEOBATENbCKIUX W PEANbHBIX NPAKTHYECKUX 3aJad Ha OCHOBE H3yYEHHOTO
TEOPETUYECKOr0 MarepHuaia; - IPUOOpETeHHE OMbITa MPOBEACHHS SKCIIEPUMEHTA; - OBJIAZICHHE
HOBBIMH METOAMKAMH 3KCIIEPUMEHTHUPOBAHMS B COOTBETCTBYIOIIEH OTpPAciIM HAyKd, TEXHUKH M
TEXHOJOTHH, - TPHOOpETEHHE YMEHWH M HABBIKOB OKCIUTyaTalliM TEXHUYECKHX CPEACTB U
ob0opynoBanus; - GOpMUPOBAHUE YMEHUH 0OpabOTKM Pe3yJbTAaTOB MPOBENECHHBIX MCCIEIOBAHUN; -
aHaIu3 W OOCYKICHHE TIOJNyYCHHBIX pe3yJbTaTOB M (OPMYIHPOBAHUE BBHIBOJOB; - BBIPAOOTKa
CIIOCOOHOCTH JIOTHYECKOTO OCMBICIICHHSI CaMOCTOSATENIFHO IIOJNyYEHHBIX 3HAHUWH; - oOecrieueHue
paIMOHAIBHOTO COYETaHUs KOJJISKTUBHOM M MHAWBUYaTbHOU (HhOpMOi OyueHusl.

OcHOBHBIMH  (YHKIUSIMU  JTAOOPATOPHBIX 3aHATUH SBISIOTCS: - I[O3HABaTeNIbHAS;
pa3BUBAOIAs; BOCIIUTATENIbHAS.

[To xapakrtepy BBINOJHAEMBIX  CTYJCHTAaMH  3aJaHUi  JTaOOpaTOpHbIE  3aHATHA

noapasaCIArOTCA:
- Ha O3HAKOMUTECIIbHBIC, ITPOBOAMMBIC C LCJIbIO 3aKPCIJICHUA U KOHKPETHU3AllUN M3YUYCHHOI'O
TCOPETUYCCKOI'0 Marepuraja; - aHaAJIUTUYCCKUEC, CTaBAIIUC CBOEM IIeJIbI0 IMOJIyuCHHE HOBOM

nH(pOpMAIM Ha OCHOBE (hOpPMaJIM30BAHHBIX METOJOB; - TBOPYECKHE, CBS3aHHBIE C IOTYYCHHUEM
HOBOW WH(OPMAITUH ITyTEM CaMOCTOSITEIIbHO BBIOPAHHBIX IMOAXO0I0B K PELICHHUIO 3a/1a4.

dopMBl  OpraHu3aluy  JJAOOPATOPHBIX 3aHATHUH ONPENCNIAIOTCS B COOTBETCTBHU  CO
cenupuIecKuMu 0COOCHHOCTSIMH YIeOHOU AUCIUILUIHHBI, IETSIMU 00yUEHHUS U MOTYT MPEACTABISTh
cO0OIi: - pelieHHe TUTIOBBIX M CUTYAllMOHHBIX 3a/1a4; - MPOBEJCHHE SKCIEPUMEHTA; 3aHSATHS IO
MOJICJIMPOBAHMIO peaJbHBIX 3a/ad; - WIPOBOC IPOCKTHPOBAHHE, - BBHIC3JAHBIC 3aHATHS (Ha
MIPOU3BOJICTBO, B OpraHU3aIiuu cheprl yCIyT, YIPEKACHUS U 1P.); - 3aHATUA-KOHKYpPChl. MeToauka
3aHATHUS MOXKET OBITh Pa3TUYHON, BXKHO, YTOOBI JIOCTUTANIACH 00IIast TUAAKTHUICCKAS 11ETTh.

JlaGopaTopHble 3aHATHS TPOBOASATCS TIOCJIC UTEHUS JIEKIMHA, JalOIMUX TEOPETUUYECKUE
OCHOBBI IIJIi X BBIMTONHEHUS. J[OmycKaeTcs BBITIOJHEHHE JIAOOPATOPHBIX 3aHATHHA O MPOYTCHUS
JIEKIIUH ¢ TeNbI0 00JIeTYCHHS M3yUeHUST TEOPETHUECKOTO MaTepraia py HaJIMIuU OMMCAaHui paboT,



BKJTIOYAIOLIMX HEOOXOJMMBIC TEOPETHUYECKHE CBEICHHUS WM CChUIKM Ha KOHKPETHBIC Y4eOHBIC
W3JIaHUS, COJICPIKAIIUE ITH CBEICHUS.

OcHOBaHMEM /sl TIPOBEJCHHUS J1a0OPATOPHBIX 3aHATHH IO TUCHUIUIMHE SIBISIOTCS: -
nporpaMMa y4eOHOH TUCIUIUIMHBL, - PACTIMCaHNEe YYSOHBIX 3aHATHH.

JlaGopatopHbie 3aHATHS JOJDKHBI TPOBOAMTHCS B CIEHHATU3UPOBAHHBIX JIAOOPATOPHSIX,
COOTBETCTBYIOIIMX  CAHMTAPHO-TMTHEHUYECKUM  HOpMaMm, TpeOOBaHUSAM  OE30MACHOCTH |
TEXHUYECKOHN 3CTETHKE.

KommuecTBO 000pyJIOBaHHBIX Ja0OPATOPHBIX MECT JOJDKHO OBITh HEOOXOJAMMBIM IS
JIOCTIDKCHHSI TIOCTABJICHHBIX IIeNieil OOYy4YeHUsT W JOCTaTOYHBIM it OOecredyeHuss oO0ydaeMbIM
yCIOBUH KOM(OPTHOCTH.

Bo BpeMsi 1a00OpaTOpHBIX 3aHSATHHA JOJKHBI COOJIIOJATHCS MOPSJAOK M JTUCIHUIUIMHA B
COOTBETCTBHH C IPABHJIAMH TOJIb30BaHUS JTAHHOH J1abopaTopuu.

MarepuanbHoe obecrieueHIe JTOHKHO COOTBETCTBOBATH COBPEMEHHOMY YPOBHIO IIPOBEICHHS
HKCIIEPUMEHTA B JJAHHOW OTPACIH HAYKU M TEXHUKH.

JlaGopaTopHble 3aHATHS TOJDKHBI OBITH OOSCIICYCHBI B JIOCTATOYHOM 00beMe HeOOXOIMMBIMU
METOAMYCCKUMHU MaTepHaaMH, BKIFOYAIONIIMMHU B C€0s1 KOMIUIEKT METOJJMUYECKUX YKa3aHHH K IHKITY
71abopaToOpHBIX paboT MO JAHHON JUCHMILINHE. MeToanYecKue yKazaHus K JabopaTtopHOi pabote
CITy’KaT PYKOBOJCTBOM JUIS IIpETogaBaTesell U CTyICHTOB.

[TorTHOMOYMST U OTBETCTBEHHOCTH MPO(ECCOPCKO-MPENO0IaBaTeIbCKOTO COCTaBa KadeIpbl
YHHUBEPCHUTETA, 110 TUCIMIUTMHAM KOTOPOH OpraHu3yeTcs J1ad0paTopHOe 3aHsITHE:

3aBenyronmii kadeapoil HECeT OTBETCTBEHHOCTh 3a HaJIekKalee (YHKIHOHUPOBAHHE
nmabopaTropuu 1 KaJpoBoe oOecTieueHue TabOpaTOPHBIX 3aHATHH.

[IpenonaBaTens, KOTOPOMY MOPYYEHO MPOBEIEHHE IHMKIA JaOOPATOPHBIX 3aHSTHIA, HECET
OTBETCTBEHHOCTh 33 CBOEBPEMEHHYIO TOJauy 3asBOK Ha MaTEpUANbHOE M KaJpoBOE OOecreueHHe
3aHATHI, a TaK)Ke 3a OPraHM3aldIi0 YKa3aHHBIX 3aHSATHH B COOTBETCTBHH C TPEOOBAHHSIMHU
JICWCTBYIONIMX HOPMATUBHBIX JIOKYMEHTOB, OTHOCSIIUXCS K COJCPIKAHUIO 3aHSATHH M METOJHMKE MX
MIPOBEICHHS.

[IpernonaBaTens MMeEET MPaBO ONPEACTATH COJEpKaHUE JTabOpaTOPHBIX paboT, BHIOMPATH
METO/IbI M CPEJICTBA MPOBEACHUS JTA0OPATOPHBIX HMCCIICAOBAHHM, HAOOJIEE MMOJIHO OTBEYAIOIINE MX
0COOEHHOCTSM U 00ECIIeUNBaIOIINE BHICOKOE KAUeCTBO yUeOHOI0 Ipolecca.

[IpenonaBarens hopmupyer pyOeKHbIE W HTOTOBBIC PE3yJbTaThl (PEHTHHIH) CTyIEHTa MO
pe3yJibTaTaM BBITIOJHEHHS JTA00OPATOPHBIX PadoT.

[IpaBa, OTBETCTBEHHOCTh U O0SI3aHHOCTH CTYICHTA.

Ha mabGoparopHOM 3aHSITHM CTYIEHT HMMEET MpaBO 3aJaBaTh IPENOAaBaTeNo0 W (HIIH)
3aBe/IyIoleMy JabopaTopueil BOIPOCHI MO COJCPKAHHIO W METOJUKE BBIIOJHCHUS PabOTHI H
TpeOoBaTh OTBETa TO cymiecTBy oOpamienus. OTBeT mpenojaBaTeNs JJODKEH 00ecrednBaTh
BBINOJIHEHHE CTYICHTOM paOOTHI B TCUCHUE 3aHATHUS B IIOJIHOM 00BEME M C HAUJIEKAIUM KauyeCTBOM,
OTOBOPEHHBIM B METOAMYECKHUX YKa3aHUSIX MO MPOBEACHHIO Ja00OpaTOpHBIX padoT.

CTyZneHT UMeeT MpaBo Ha BBIMOJIHEHUE JIA0OPATOPHOH pabOThI 110 OPUTHHAIBHON METO/IUKE C
coryiacusi TpernojaBaTesii W TOJ] €ro Haa30poM - IpHu Oe3yCIOBHOM COONIOJCHUU TpeOOoBaHMIA
0e30macHOCTH.

CTyaeHT uMeeT MPaBo BHIMOJIHUTH Ja00paToOpHyI0 padoTy, IPOIYIIEHHYIO 10 YBaXKUTEIbHOM
NPUYHHE, B YaChl, COTJIACOBAHHBIE C TIPEIO/IaBaTEIIEM.

CryneHt o0s3aH mpuOBITH Ha J1a0OpaTOPHOE 3aHSATUE BOBpPEMS, YCTAaHOBIECHHOE
pacmmcanieM, U ¢ HeOOXOAMMOU TMpenBapuUTebHOM TOAroTOBKOW. K BhIOMHEHHIO Tab0paTopHOA
paboThl  JTOTMYCKAIOTCS CTYACHTHI, TIOATBEPIMBIIMNE TOTOBHOCTH B 00beMe TpeOOBaHMIA,
COAEPIKAIIMXCSI B METOAMYECKHX YKa3aHUSIX K JaboparopHod pabore u (MIM) B YCTHBIX
NpeABapUTEIbHBIX YKa3aHHMSIX mNpenojasarens. JlabopaTopHoe 3aHATHE COCTOMT M3 CIEAYIOMIUX
3JIEMEHTOB: BBOJIHASI YaCTh, OCHOBHAS M 3aKJIFOYUTEIIbHAS.

BBojiHas yacTh 0OecrieunBaeT MOArOTOBKY CTYJICHTOB K BBIIIOJHEHHUIO 3aaHui paboThl. B ee
COCTaB BXOJAT: - (POPMYIUPOBKA TEMBI, M U 3a/a4 3aHATHS, 0OOCHOBAHUE €r0 3HAYUMOCTH B
npoQeCCHOHANBHON TOATOTOBKE CTYJEHTOB; - H3JIOKEHHE TEOPETHYECKHX OCHOB paboThI; -
XapaKTepUCTUKA COCTaBa M OCOOCHHOCTEH 3amaHuii paboThl M OOBACHEHHE METOJIOB (CIOCOOOB,
MPUEMOB) UX BBIMOJIIHEHHUS; - XaPAKTEPUCTHKA TPEOOBAHHI K PE3yJIbTaTy PabdOThI; - HHCTPYKTAXK IO



TEXHUKE 0€30IaCHOCTH Ipy  3KCITyaTallui TEXHUYCCKUX CPEACTB; - IMPOBEPKa TOTOBHOCTHU
CTYACHTOB BLINIOJIHATL 3aJIaHUA pa6OTBI; - YKa3aHusd IO CaMOKOHTPOJIO PE3YyJIbTAaTOB BbIIIOJTHCHUA
3aJ]aHUi CTyJIEHTaMHU.

OcHOBHasi 4acTh BKIIIOYAET MPOIECC BBHIMOJHEHHs JIaOOpaToOpHOH paboThl, odopmIiIeHHE
OTUCTa U €T0 3alluTy. OHa MOXKET COIIPOBOXAATHECA AOIIOJIHHUTCIBbHBIMU PAa3bACHCHUAMU 110 XOIY
paboThl, yCTpaHEHHEM TPYAHOCTEH TIPH €€ BBINIOJIHGHWH, TEKYIIMM KOHTPOJEM M OIICHKOM
pe3yJbTaTOB OTAEIBHBIX CTYJEHTOB, OTBETAaMH Ha BOMPOCHI CTYAEHTOB. Bo3mokHo mnpoOHOE
BBINOJIHEHHE 33aHUs(Ui1) 1101 PyKOBOACTBOM IPENOJaBATEIS.

3aKIIOYMTENbHAS YacTh COJEPXKHUT: - TOABEICHHE OOIIUX MTOTOB 3aHATHS, - OLEHKY
pe3yabTaToB pabOThl OTAETBHBIX CTYJCHTOB; - OTBETHl HAa BOMPOCHI CTYACHTOB; - BbIIAYy
PEKOMEH/IAIHIA TI0 YCTPAHEHHIO TIPOOEIIOB B CUCTEME 3HAHUH M YMEHHI CTYJICHTOB, 110 YJIyUIIICHUIO
pe3yIbTaTOB PabOTHI; - COOP OTYETOB CTYICHTOB JJISl IPOBEPKH, U3JIOKCHUE CBEIICHH, KACAFOIIUXCS
MOJTOTOBKH K BBIIIOJHEHUIO CIIEAYIOIIEi paboThI.

BBogHas u 3akimrounTeNbHas 4YacTH Ja0OpATOPHOTO 3aHATUS TPOBOAATCS (HPOHTAIBHO.
OcHOBHAsT 4acTb MOKET BBIIIOIHITHCS HHAUBUAYAJIbHO WKW KOJIJICKTUBHO (B 3aBUCHUMOCTHU OT
(hopMBI OpraHU3aliK 3aHATHA).

Crpykrypa u dhopma oTdeTa 0 1a60paTOPHON padboTe

B xone nmabopaTopHBIX 3aHSITHU CTYJAEHTHI BEAYT HEOOXOAMMBIC 3allMCH, COCTaBISAIOT (10
TpeOOBaHWIO TIPENoJaBareisi) HTOTOBBIM IMHMCHMEHHBIH oTueT. Ha mepBoM 3aHATHHM IHKIA
nabopaTopHBIX PabOT MHpenojaBaTeNb JO/DKEH AaTh KOHKPETHBIE YKa3aHHS MO COCTaBJICHUIO U
oopMIIEHUIO OTYETOB C IETbI0 oOecreueHusl eaunHooOpa3us. B 3aBuCMMOCTH OT OCOOEHHOCTEH
[UKJIA JTa0OPAaTOPHBIX 3aHSATHHA OTYET COCTABISETCS KaXIbIM CTYACHTOM HHIUBHIYalbHO, JTHOO
OOIIMIA OTYET - NOArPYNIOH U3 2-3 CTYEHTOB.

TpeGoBanus kK 0hOpPMIIEHUIO OTYETA O JTA0OPATOPHOI paboTe

[lo oxoHuanum nabopaTopHOW pabOTBI CTYAEHTHI OOS3aHBI IMPEJICTABHTH  OTYET
NpEenoJaBaTeNio Uil MPOBEPKU C mocieayromeil 3amuToil. [1o cormacoBaHuio ¢ mpernoaaBaTeneM
JIOMYCKAeTCsl TPEJICTABICHUE K 3alUTe OTYeTa O JIAOOpAaTOPHOH paboTe BO BpEeMs CIEIYFOIIETO
na60paTopHor0 3aHATUA WM B MWHAUBUAYAJIbHBIC CpPOKH, OI'OBOPCHHBLIC C IMPCHOAABATCIICM.
JlomyckaeTcs 10 COTJIaCOBAHMIO C IMPEToAaBaTeNieM MPEACTaBIATh OTYET O JIabopaTopHOi pabote B
AJIEKTPOHHOM BHJE. B KOHIIEe 1a00paTOPHOTO 3aHATHS MPENoIaBaTeb OLICHUBAET PadOTy CTYACHTA
MyTeM MIPOBEPKHU OTYETa U (WJIH) €r0 3aIIUThI (COOeCce10BaHus).

CTYZ[eHT HECET OTBECTCTBCHHOCTL:

- 32 MIPOITYCK JIAOOPATOPHOTO 3aHATHUS 110 HEYBAKUTEIHHON NPHUYUHE;

- HETIOITOTOBJICHHOCTH K JJTabopaTtopHOii paboTe;

- HECBOEBPEMEHHYIO C/1ady OTYETOB O Ja0OpaTopHOW paboTe U MX 3aIlUTY;

- IOpYy MMYIIECTBA U HAHECCHUE MAaTEPUAILHOTO yIiepOa 1adopaTopuu

Kpurepusmu O1ieHKH cofepKaHus JJAOOpaTOPHOTO 3aHATHUS SIBIISIOTCS:

- COOTBETCTBUC TCEMbI U COACPIKAHUA 3aHATUA MPOTrpaMM€ JUCHUIIINHBI, TEMATUYCCKOMY

IJIaHY;

- YETKOCTb, ICHOCTb LI€JIU U 3a/1a4 3aHATHS;

- OPraHMYeCcKOe EUHCTBO TEOPUH U MPAKTUKHU IIPU PEIICHUN KOHKPETHBIX 3a]1a4;

- TOYHOCTh U JOCTOBEPHOCTH NIPUBEICHHON MH(POPMAIIHH;

- OTpaKCHHE COBPEMEHHOI'O YPOBHS Pa3BUTHsI HAYKH, IPOU3BOJICTBA, TEXHUKHU;

- mpodeccroHabHAsT HAIPABICHHOCTD 3aHSATHS,

- COIJIACOBaHHOCTH 3aJlaHU C coAep:KaHUEM APYTruX GopM ayTUTOPHOU U CAMOCTOSATEIbHOMN
paboThI CTYJICHTOB;

- peanuzanusi BHyTPH NPEIMETHBIX U MEX MPEIMETHBIX CBSI3EH.

11.5. Meronuueckue yka3aHUs Ui OOYYaIOUIMXCS MO MPOXOXKICHHIO KYpPCOBOTO
MIPOEKTUPOBAHMS/BBITIOJIHEHHSI KypPCOBOW pabOThI)

KypcoBoii mpoekT/ paboTa mIpoBOAUTCS € LENbI0 POPMUPOBAHUS Y 00YyUAIOUINXCS OTbITA
KOMIUIEKCHOTO PeIleHHsI KOHKPETHBIX 3aJ1a4 MPO(eCCHOHATBLHOM eI TeNbHOCTH.



11.6. MeTtonuveckue yka3aHus JUisl OOYJarOIIUXCS 0 MPOXO0KACHUIO 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).

11.7. Metonuyeckue yKazaHus i1 OOyYarONIUXCsl TIO TMPOXOXKACHUIO TEKYIIETro
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.).

11.8. Meromuueckue ykazaHUsl 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.



Jluct BHECeHUS! U3MEHEHUH B pabouyro MporpaMmy AUCHUIUTMHBI
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