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PabGouass mporpamma mucnuminHbl pazpadotaHa B coorBerctBuu ¢ ®I'OC BO mo
HarnpaBiaeHuto noaroroBku 09.03.01 MudopmaTtnka W BBIYUCIUTENBbHAS TEXHUKA (YPOBEHB
OaxanaBpuata) (mpuka3z Munoopuayku Poccun ot 19.09.2017 1. Ne 929)

[Iporpammy paszpaborai:

JIOTICHT, K.(.-M.H. ["apunemuaa B.P.

Pabouas mporpamma paccmoTpeHa u ojo0peHa Ha 3acenaHuu kadenpsl MHxeHepHas
kuOepHeTrka, mpotokoa Ne 5 ot 23.05.2022

3aB. xadenpoii Cwmupnos HO.H.

[Iporpamma paccmoTpeHa W 0A00peHa Ha 3acellaHMd BbITyCKawomen kadeaps
Nuxenepnas kudepHeTrka, mpotokos Ne 5 ot 23.05.2022

3aB. kadeapoit Cwmupnos FHO.H.

[Iporpamma oxoOpeHa Ha 3acelaHUM METOJMYECKOro coBeTa WMHCTUTYTa [{ndpoBbix
TEXHOJIOTUI U SKOHOMUKH, ITpoToko Ne 10 ot 28.06.2022

3am. gupekropa uHctutyTa [{TI /Kocynun B.B./

[Iporpamma npuHsTa pelIicHUEM YUYEHOTro coBeTa MHCTUTYTa I{[MpoBBIX TEXHOIOTHI 1
SKOHOMUKH
npotokoi Ne 10 ot 28.06.2022

CoryiacoBaHo:

PyxoBoautens OITOI /Cmupnos FO.H./




1. Heanb, 3a1a4M ¥ IVIAaHUPYeMble Pe3yJabTAThI 00yUeHusl 0 JUCHUIIMHE

[lenpr0 OCBOEHUS! AUCIHUILUIMHBI ABISETCS (OPMUPOBAHUE Y CTYJIEHTOB TEOPETUUYECKUX
3HAHUM M MPAKTHYECKUX HABBIKOB B OOJACTH COBPEMEHHBIX HEHPOCETEBBIX TEXHOJIOTHH, MX
npuMeHeHus B npotorunax UCY.

3az:aanI/I JUCTTUITIIMHBI ABJIAIOTCA:

O3HAaKOMJICHHUC

CTYACHTOB

C

0a30BbIMH

IIOHATHAMHA u IMIPUHIIUIIAMHU

(YHKIIMOHUPOBAHUS UCKYCCTBEHHBIX HEUPOHHBIX CETEH;

- OCBOEHHUE METOJIOB CO3/IaHUsI HEUPOHHBIX CeTeH Jisi 00pabOTKHU TaHHBIX;

- 3HAKOMCTBO C COBPEMEHHBIMH HEHPOCETEBBIMHU TEXHOJIOTHSIMU;

- U3YYCHHE COBPEMEHHBIX CPEACTB Pa3pabOTKH HEWPOHHBIX MO/IENIEH MPOIIECCOB;

- (opMUpOBaHUE YMEHUU M HaBBIKOB PEIICHMS MPAKTUYECKHUX 3a7a4 C MPUMEHEHHEM

[IyOMHHOTO OOy4YEHHUS.
Komnerenumu,

dbopmupyeMble 'y 00ydYaroIImMxcs,

3AINIAaHUPOBAHHBIC  PC3YJILTATHI

O6y“IeHI/I$I 10 AUCHUININHC, COOTHCCCHHLIC C HHAUKATOPAMHU NOCTHKCHHUA KOMHCTCHHHﬁ:

Kox v HaumeHoBaHMe Kon n 3aruIaHupOBaHHbBIE PE3YJIbTAThl 00YUYEHUS IO
JVCITUTITAHBI HaNMEHOBaHUE JTUCIUTUTHHE (3HATH, YMETh, BIIAJICTh)
MHJIIKATOpa
[Ipodeccuonanbusie kommnerenunu (11K)

I1K-5 Cnocoben npumensts | I1IK-5.1 Hcnonesyer | 3nams:
HEHpOCeTeBbIC TEXHOJIOTUU B | COBPEMEHHBIE MaTeMaTU4ecKue CTPYKTYpbl W TPUHIMIIBI  UX

npototunax UCY HelpoceTeBble 0000IIeHNs HAa IOCTPOEHUE  BBIYUCIUTEIBHBIX

TEXHOJIOTHUH 0J10K0B HEHPOHHBIX ceTeit (31)

MeTo/bl cOopa, O0OpabOTKH M KOHTPOJS KadecTBa
JAaHHBIX JJIs aHanu3a 6usHec-mpoieccos (32)

Ymemy:

CO3/1aBaTh U NPOBOAUTH OTJIAAKY MPOTrpamMMmbl IOA
MOCTAaBJICHHYI0 3a/adyy C Yy4YeToM IOCIETHHUX
TEOPETUYECKUX U IPAKTUYECKUX

JOCTUKEHUHM B 00JIaCTH HEHPOCETEBBIX TEXHOJIOTHM
(Y1)

Braoemw:

CpeACTBaMHU CO3JaHHUi M OOyueHHs] HEHpPOHHBIX
ceTelt pa3nuuHbIX TUNOB (B1)

METOAMKOMN aHan3a MOAU(UKAITUI 1 HOBBIX CPEJICTB
[IPOrpaMMHOT0  oOecreyeHust  JjId  CO3JaHUs
HEHPOCUCTEM U MHTEJUIEKTYaIbHBIX cucteM (B2)

I1IK-5.2 Tlpumenser
HEWpPOHHBIE CETU B

pelIeHuN 3a1a4
Ucy OusHec-
mporeccaMmu

3name:

KJIaCCUYECKHEe U HEKJIACCHYeCKue TMOIXOAbl K
MIOCTPOECHUIO HEHPOHHBIX ceTelt (31)
METOABl TMOCTPOEHUS  YCTOMYMBBIX  AJITOPUTMOB

oOydeHuss HEWpPOHHBIX cered B 3amadax HCY
ousHec-npoueccamu (32)

Ymemn:

MOJIb30BaThCS pa3zpaboTaHHBIMU MOJICTISIMU
HEHpPOHHBIX ceTeil Iy (opMaTU3allu U pPEIICHHS
npaktuueckux 3anad MCY ouznec-mponeccamu (Y1)
Braoemw:

CpeACTBaMHU CO3JaHHUA U OOyueHHs] HEHpPOHHBIX
cetelt paznuuHbiX THIOB (B1)

HaBBIKAMHU  CO3/IaHUSI  HEHPOCETEBBIX

IKOHOMHYECKUX Tpoiieccos (B2)

MoJeneu




2. MecTto mucuunauHbl B cTpykrype OIIOII

Huctunnuna HeipoceteBbie TexHonorun B npototunax HMCY OTHOCUTCA K 4acTw,
dhopMupyeMoil ydacCTHUKaMU 00pa30BaTEIbHBIX OTHOIICHUH y4eOHOTo IJIaHa 10 HapaBICHUIO
noarotoBku 09.03.01 Madopmatrka u BEIMUCITUTEIIbHAS TEXHUKA.

[TpenmecTByoLIME AUCIUILTHHBL [Mocnenyromue TUCUUTUTAHBI
Kon xomnereHmu
(Monmynwm), mpaktuku, HUAP, np. (Momynwm), mpaktuku, HUAP, np.

OIIK-2 NudopmanonHblie TEXHOIOTUN Brimnoxsenue u 3alIWTA BRITLYCKHOU
KBaJTM(UKAITMOHHON pabOoThI

OIIK-4 IIpoexkTupoBanue BrinonHenue u 3amura BbITyCKHOU
MH(POPMALIMOHHBIX CUCTEM KBaJTM(UKAITMOHHON pabOTHI

OI1K-8 AnroputMusanus u Brinonnenue u 3ammra BbITyCKHOM
i IPOTrPaMMHPOBaHHE KBaJTH(PHUKAIMOHHOM PabOTHI

K-1 CucreMmsl ynpaBieHus: OuzHec- BrInonHeHue 1 3ammTa BBITYCKHON
i poreccamMu MpeANpPUATUIMA KBaTH(PHUKAIMOHHOMN PabOTHI

TK-2 CucreMmsl ynpaBieHus: OuzHec- BrImonHeHue 1 3ammra BBITYCKHON
i poreccamMu MpeANpPUATHIMA KBaJTH(PHUKAIMOHHOM PabOTHI

J17151 OCBOCHMS TUCIUTUTMHBI 00yUYarOIIUHCS JOJIKEH:

- OCHOBBI METO/IOB ONITUMU3AIINH, TUHEUHOU aareOpbl, MATEMATUUECKOU JTIOTUKHU;

- YMETh BBIOUpPATh MAaTEMaTUYECKUE MOJICIIA U METO bl OITUCAHUSI OU3HEC-TIPOIIECCOB;

- BJaJCTh HaBbIKAMU pPaOOTBI C KOMIIBIOTEPOM Kak CpEACTBOM  YIPABIICHUS
uH(popmanuen, HaBbIkaMu rporpammupoBanus Ha C++ wiu Python.

3. CTpyKTYypa M coiep:KaHue AUCUUNINHbI
3.1.CTpyKTypa QM CHUILIHHbI

OO6mrast TpyA0€MKOCTh JUCHUIUIMHBI cocTaBisieT 9 3adernnix enuuunl (3E), Bcero 324
gacoB, H3 KOTOphIXx 130 YacoB cocCTaBIsIeT KOHTAKTHas paboTa O0O0ydYaromierocs c
npenojaBaTesieM (3aHATUS JIEKIMOHHOrO Tuma 32 d4ac.,, 3aHATHA CEMHHApCKOTO THUIa
(mpakTUYeCcKue, CEMUHAPCKHUE 3aHSTHS, JJa0OpaTopHbIe pabOThl U T.1M.) 88 yac., TPyNIOBBIE U
MHJUBUyaJIbHbIE KOHCYJbTalMK 4 yac., npueM sk3ameHa (KITA), 3auera ¢ onenkoit - 2 yac.,
camocTosTeNbHasg padota odyyatomerocs 124 yac, KoHTposb camocTosiTenbHoU padoTsl (KCP)
- 4 yac. [IpakTyeckasi MOAroTOBKa MO BULY MPO(PEeCCHOHATBHON NeATeIbHOCTH COCTaBIseT 33
qaca.

Bun yuebHo# paboTsl E;fgg CeM7e TP CeMSe TP
OBIIASA TPYJOEMKOCTH JUCIUITJINHBI 324 216 108
KOHTAKTHAA PABOTA OBYUAIOHIET'OCSA 130 85 45
C ITIPEIIOJAABATEJIEM, B TOM uuce:
Jlexumonnsie 3ausatus (JIek) 32 16 16
Jlaboparopusie 3anstus (J1ad) 48 32 16
[Tpaktrueckue 3ansatus (I1p) 40 32 8
KoHTposib caMocTosITeIbHOM PaOOTHI ¥ MHAS 4 5 5
koHTakTHas padota (KCP)
Koncynbranuu (Konc) 2 2
KoHTakTHBIE Yachl BO BpeMsi aTTeCTalluu 2 1 1




CAMOCTOATEJIBHASI PABOTA
OBYYAIOIIEI'OCA 124 96 28
(CPC):
[ToaroroBka K MPOMEKYTOYHOH aTTeCTalluy B opme: 20 35 35
(9Kx3ameH)
®OPMA ITPOMEXYTOUYHOU ATTECTALIUU

Ok Ok Ok

3.2. Conepxxanue TUCHHUNINHBI, CTPYKTYPUPOBAHHOE 110 pa3jesiaM U BUAAM 3aHATHH
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Pa3znen 1. UckyccTBeHHBIE HEPOHHBIE CETU
1. I1K- YO 10
UckyccTBeHHBIE 2 51
" 71 2 4 14 |02 22,2 1.1
HEHUPOHHBIE K-
ceTu 5.2
Pasnen 2. OmHOCTOWHBIE H MHOTOCIIOMHBIC TIEPICTITPOHBI
2. YO 10
. K-
OpmHOCHOMHBIE 8 51 1.1 ,
51 7| 4 4 28 |03 44,3 : | JI3
. IIK- J1.2
MHOT'OCIIOMHEIE 59
NepUCOTPOHBI '
Paznen 3. Uccnenoanue cetn Xondunga
3. I1IK- YO 10
Hccnenopanue 71 - 4 6 12 |04 24 4 51 JI1.1,
cetn Xonduiga ' ’ [K- J1.2
5.2
Pasgen 4. Uccnenosanune cetu Koxonena




HpI/IMeHeHI/IC cetu Koxonena JJIA CKaTUA JAaHHBIX.

4. I1K- YO 10
Hccnenopanue 4 51 J1.1, |,
cetu Koxonena [ 6 14103 26,3 [K- Jm.z2 | J3
5.2
Pazgen 5. Cetn Ha ocHOBE paguaabHbIX 0a3UCHBIX (DYHKITUI
g.c HC(I;TGI/I Ha K- YO 10
6 5.1 J1.1,
paIuaIbHBIX 7| 2 6 14 | 04 28,4 K- 12
0a3uCHBIX
. 5.2
byHKIUH
Pasnen 6. PekyppeHTHBIC HEHPOHHBIC CETH
6. I1K- YO 10
PekyppeHTHBIE 5.1 JL.1, |,
HEHUpPOHHBIE [ 8 6 141 04 324 [K- J1.2 | JI3
ceTu 5.2
[TpomexxyTouna [1K- 3| 40
sl aTTECTAIIH 7 2 35 11 38 51 JI1.1,
(9K3ameH) [K- J1.2
5.2
Paznen 7. IntennexTyanbHble CUCTEMBI YIIPABICHUS
7. K- 25
WuTeniextyanb 2 5.1 J1.1,
HBIE CUCTEMBI 816 8 14 1 31 K- J1.2
yhpaBJIeHUs 5.2
Pasnen 8. UccnenoBanue paboThl HEHPOCETEBBIX CHCTEM YIPaBICHUS
8. YO 35
Hccnenosanue I1K- ,
paboThI 6 5.1 JIL.1, | J3
HEHUPOCETEBBIX 8|10 8 14 . 39 [K- 1.2
cUCTEM 5.2
yIIpaBICHUS
[TpomexyTouHa K- 3| 40
sl aTTECTAIIHS 8 2 35 11 38 51 JI1.1,
(9K3ameH) K- J1.2
5.2
uroro 32 |40 |48 |4 124 | 4 |70 | 2| 324 200
3.3. TemaTHn4ecKHii IJIaH JJeKIIHOHHBIX 3aHATHI
Howmep paznena TeMbl TEKIIMOHHBIX 3aHATHI TpyaoeMKkocTs,
JTUCIIATITHBI qac
Buonornyeckue  MpeanoChUIKM — BO3HHUKHOBEHHUS  MCKYCCTBEHHBIX
1 HEHMpOHHBIX ceTeil. MojenupoBaHie HMCKYCCTBEHHOTO HEWpOHa, 2
(YHKIWS aKTHBAIIUH JIEMEHTA
Opmnocnoiupiii  mepuentpod. OOydeHune TmeprenTtpoHa. MeToabl
2 0e3ycnoBHOW onTHMM3aIMi. MeToll HaucKopeuiero cmycka. Meton )
Herotona. Meton I'aycca-HproToHa. B3ammocBsizp nepcentpoHa u
OaiiecoBCKOTO KilacCu(puKaTopa.
MHOTOCIOWHBIN NEPHENTPOH. AJTOPUTM 00PATHOTO PACIPOCTPAHEHUS
2 ommOKku. U3Bneuenune mnpu3HAakoB. JIMHEHHBIH  TUCKPUMMHAHT 2
Ouiepa. CeTn CBEPTKU.
3 3akoH  oOyuenuss  Xe06a. Cerp  Xondumma.  AJroputm 2
(GYHKIMOHUPOBAaHUS ceTH XOom(uiia, eMKOCTb TaMSATH.
Heiiponnsie cetn BcTpeyHoro pacmpoctpaHeHus. Cetn Koxonena.
4 OO6yuenue cnos Koxonena. Ilpumepsr oOyuenus cetn KoxoHeHa. 2




PamnanpHnas HelipoHHas ceTb. MeTonbl OOydYeHHs paguaibHBIX
HEUpOHHBIX ceTed. IIpumep wuCHONB30BaHUSA paguaIbHOM CETH.

5 . 2
Metoapl mombopa KoJudecTBa Oa3WCHBIX (YHKIUNA: IBPUCTHUCCKHE
METO/1bl, METOJI OpTOoroHanu3anuu I'pama-IlImuara.
PexkyppertHbie  HeWpoHHBIE cetd. [IpoOiemMa  JTOJTOCPOYHBIX
6 3apucumocteii. LSTM  cetm, TnaBHas wjaes, pa3sHOBUIHOCTH. 4
IIporuozupoBaHre BpEMEHHBIX Ps/I0B
[TocTpoeHne WHTEIUIEKTyalbHBIX CHUCTEM yIpaBieHuss Ha 0Oase
v HEHWpOCeTeBhIX TexXHOJOoTui. [IpuHUUIBI 00y4YeHHS HEHPOHHBIX 6
Mojiele OOBEKTOB M HEMPOHHBIX pEryasTopoB. JlocTromHCTBA U
HEJ0CTaTKN HEMPOCETEBBIX CUCTEM YIIPABICHHUS.
3aBUCUMOCTh TIEPEXOJIHBIX IMPOLECCOB B HEHPOCETEBOW CHCTEME
yOpaBI€HUS OT HACTPOEK airoputMa oOydeHus Heipocereil.
8 W3ydyeHue BIMAHUSA KOJMYECTBA HEHPOHOB M HUX MpeoOpasyronux 4
¢yHkuii Ha paboTy HeHpoHHOro peryistopa. OrmnpeneneHue
ONTUMAJIbHBIX I1APAMETPOB AJITOPUTMA OOYUEHHUS.
VYcroitunBocTh mporecca 0o0yueHHsT U paboOThl  HEWPOCETEBOTO
peryisTopa npu pa3iudHbIX YpoBHAX IiyMma. MccienoBanue BiusHUS
8 pa3IMYHBIX BUIOB M YPOBHEH IIyMOB, COJAEpKaIINXCS B BHIOOpPKE Ha 6
KauecTBO IIEPEXOJHBIX IPOLIECCOB B CHUCTEME YIPABICHUS C
HEHPOHHBIM perynaTopoM. OleHka kauecTBa (yHKIMOHUPOBAHUS
HEHUPOHHOIO PEryJIATopa.
Bcero 32
3.4. TemaTnyecKH# IJIAH NPAKTHYECKUN 3AHATHH
Howmep paznena TeMbl IpaKTUUECKUX 3aHATUN TpyaoeMKoCTb,
JTUCIUTUIAHBI qac
1 HelipoHbl 1 HICKYCCTBEHHBIE HEMPOHHBIE CETH 2
2 OnHOCIOWHBIC HEHPOHHBIC CETH 4
2 MHorocioiiHble HEHPOHHBIE CETU 4
3 Hccnenosanue cetn Xonduiga 4
4 Hccnenosaune cetu Koxonena 4
5 HeiiponHsle cetu ¢ paguanbHoi 6a3ucHON (yHKIMeH 6
6 LSTM cetn 8
7 Pa3paboTka TOnosoruii HeMpOHHBIX ceTen 2
8 N3yuenne BO3MOXKHOCTEH W OCOOCHHOCTEW airopurMa OOpaTHOTO 2
pacpocTpaHeHHUs OIINOKH
8 Pa3zpaboTka CTpyKTYphl HEHPOCETEBOM CUCTEMBI YIIPABICHUS 4
Bcero 40
3.5. TemaTrnueckuii JIaH Jad0paTOPHbIX padboT
Howmep paznena Tembl 1a00paTOPHBIX 3aHATUI TpyaoeMKocCTb,
JTUCIUTUIAHBI qac
1 I/IzélquHevMeTo;[OB o0ydeHuss HEHpOHHOW CeTH sl OIHOCIOWHOM 4
HENUPOHHOMU CEeTH
5 HBquHHCVMCTOHOB 0o0y4eHUss HEHPOHHOW CEeTHU IJIsi MHOTOCIOWHOU 4
HENUPOHHOMU CEeTH
3 [TocTpoenue u o0ydenne HelipoHHOM cetn KoxoHeHa 6
4 TecTupoBaHue HEUPOCETH IS PEIICHUS 3a7a91 KJIaCCU(DUKAITHH 6
3) TecTtupoBaHue HEUPOCETH MJIs PEILIECHUS 3a0a4l PETPECCUN 6
6 TecTupoBaHue BEpOATHOCTHON HEUPOHHOU CETH 6
7 OO6yuenue UHeI?IpOHHOIVI MOJEIU W PETyasATOpa B COOTBETCTBHHU CO 8
CTPYKTYpOH CUCTEMBI yIPaBICHUS
8 UccnenoBanue 3aBUCUMOCTH MEPEXOIHBIX MPOIECCOB B HEUPOCETEBOM 8

CHUCTEME  yMpaBlIeHUS OT HACTPOEK  ajNroputMa  OOy4YEeHHS.




‘ Y CTONYMBOCTb HEMPOHHBIX CETEH MPU PA3IUYHBIX YPOBHSX LIyMa

Bcero

48

3.6. CamocTosiTe/IbHASL PA00Ta CTY/ACHTA

Howmep paznena
JUCIUIUIAHBI

Bun CPC

Conepxanne CPC

TpyaoeMKocCTs,
qac.

Nzyuenune
TEOPETUYECKOTO
Marepuara,
MOATOTOBKA K
YCTHOMY OIIPOCY

HckyccTBeHHast HEHPOHHAs CETh, €€ 00yUYeHHE.

14

N3yuenue
TEOPETUYECKOTO
MaTepuaa,
MOATOTOBKA K
YCTHOMY OIIPOCY,
MOJIFOTOBKA OTYETa
1o JabopaTopHOMY
3aHATHUIO

OnHocnoiiHas HeMpOHHAsI CETh

14

N3yuenne
TEOPETUYECKOTO
MaTepuaa,
IIOATOTOBKA K
YCTHOMY OIIPOCY,
MIOATOTOBKA OTYETA
10 J1ab0paTOPHOMY
3aHATHUIO

MHorocoiiHast HepoHHas CETh

14

N3yyenue
TEOPETUYECKOTO
Marepuaia,
MIOATOTOBKA K
YCTHOMY OIIpOCY

Heiiponnsie cetu Xondunaa

12

N3yuenue
TEOPETUYECKOT0
MarepHaia,
MOJITOTOBKA K
YCTHOMY OIIpOCY,
MOJTrOTOBKA OTYETa
1o 1a00paTOpHOMY
3aHATUIO

Heliponnsie cetn Koxonena

14

N3yuenue
TEOPETUYECKOTO
MaTepuaia,
MIOATOTOBKA K
YCTHOMY OIIpOCY

byHKIMeH

Heiiponnsie cetu ¢ paguanbHON 0a3uCHOMN

14

N3yuenue
TEOPETUIECKOTO
Marepuana,
MOJIrOTOBKA K
YCTHOMY OIIpOCY,
HOJrOTOBKA OTYETa
10 J1a00paTOPHOMY
3aHATHIO

BPEMEHHBIX PSI0B

Pexyppentnsie cetu. [IpornosupoBanue

14

N3yuenue
TEOPETUYECKOTO

[TpuHIMIBEI 00y4YeHUs! HEHPOHHBIX MOAEIeH
00BEKTOB 1 HEHPOHHBIX PETYIIATOPOB

14




Marepuania,

MOATOTOBKA OTYETa

110 JTabOpaTOPHOMY
3aHSTHIO

Nzyuenne
TEOPETUYECKOTO
MaTepuaa,
MOATOTOBKA K
YCTHOMY OIIPOCY,
MOATOTOBKA OTYETA
1o 1abopaTOpHOMY
3aHITHIO

HccnenoBanue (YHKIMOHHUPOBAHUS
MHTEJUICKTYaJIbHOM CHUCTEMBI C HEHPOHHBIM 14
PETYIATOPOM.

Bcero 124

4. O0pa3oBaTeyibHbIE TEXHOJIOTHH

[Tpu mpoBeaeHnn y4eOHBIX 3aHITHA HCIONB3YIOTCS TPATUIIMOHHBIE 00pa30BaTEIbHBIC
TEXHOJOTHH - JIEKIMA B COYETAaHWU C NPAKTHUECKUMU U JAOOPATOPHBIMHU 3aHATHSIMH,
CaMOCTOSITENIFHOE HW3YYCHHE ONpEACNEHHBIX pa3/eJlOB W COBpPEMEHHBIE 00pa30BaTEIbHBIC
TEXHOJIOTHH, HalpaBJIeHHbIC Ha 00eCIeYeHne Pa3BUTHs Y 00yJarOIINXCsl HABBIKOB KOMaH/IHOM
paboThl, MEKITMYHOCTHON KOMMYHUKAIIUH, IPUHITHS PEIICHUH, TUIEPCKUX KayecTB: padoTa B
KOMaH/Ie, Ipo0JIeMHOE 00yUYEHHE.

B kauecTBe OCHOBHBIX (POPM CaMOCTOATEIBHOIO PAOOTHI CTYAEHTOB IPEANOJAraercs
aHaiuTU4eckas oOpaboTka TekcTa (aHHOTHPOBAHME, KOHCIEKTUPOBaHME); paboTa co
CIIPaBOYHOM JMTEpPATypOM; BBITIOJIHEHHE WHIUBHUAYAJIbHBIX 3a/laHUii; paboTa B AJIEKTPOHHOU
cpene LMS Moodle.

5. OnleHuBaHueE pe3yabTATOB 00yUeHUs!

OueHuBaHue pe3yabTaTOB OOyYEHUS MO JUCHMIUIMHE OCYIIECTBISETCS B paMKax
TEKYIIETo KOHTPOJISl yCIIEBAEMOCTH, TPOBOAUMOT0 10 OauibHO-peiiTuHroBoit cucreme (bPC), u
MIPOMEXKYTOUHON aTTeCTAINU.

Texkyuii KOHTPOJIb YCIEBAEMOCTH OCYILECTBIIAECTCS B TEUEHUE CEMECTPa, BKIIIOYAET:
3aIUTHI JIJAOOPATOPHBIX PabOT, YCTHBIE OMPOCHI O TEMaM MPAKTUYECKUX 3aHSITHIM.

HUtoroBoi OLEHKOW pPE3yJIbTATOB OCBOCHUS JWCLMIUIMHBL  SIBJISIETCS  OLICHKA,
BBICTABJICHHAs BO BpEMsl MPOMEXKYTOUYHOM aTTecTanuu oOydaromierocsi (dK3aMeH) ¢ y4eToM
pEe3yIbTAaTOB TEKYIEro KOHTPOJs YycreBaeMocTH. [IpomexyTouHas arrectanus B ¢dopme
dK3aMEHa TPOBOAUTCS YCTHO 1o Owmieram. Ha »K3amMeH BBIHOCATCS TEOPETUUYECKHE U
MPaKTUYECKUE 3aJaHusi, MPOpabOTaHHBIC B TEUCHUE CEeMeCcTpa Ha YYEOHBIX 3aHATHSIX U B
MPOIIECCE CaMOCTOSITENIbHON paboThl 00ydYaromuxcs. JK3aMeHAIMOHHBIE OWJIETHI COepKaT 2
TEOPETUYECKUX 3aJaHuid U | 3a/laHKe MPaKTUYECKOro XapaKTepa.

OO6oOuIeHHBIE KPUTEpUM W 1IKajla OLICHUBAHUS YPOBHS  CPOPMUPOBAHHOCTH
KOMIETEHIIUH (MHIUKATOPA TOCTUXKECHHS KOMITIETEHIIUN) TI0 UTOTaM OCBOCHUS TUCIUILINHBI:

Tianm- O060011eHHbIE KPUTEPHUHU U IIKaJIa OLICHUBAHUS PE3yJIbTaTOB 00y4EHHS
PYEMBIC HEYJIOBJIETBO- YAOBIIETBOPUTEIILH
PE3YTB-TATHI A — o XOPOIIO OTJIIMYHO
o0y4eHus
HE 3a4TEHO 3a4TEHO
YpoBeHb  3HaHUN | MHUHUMAIBHO YpoBeHb 3HaHUWK B | YPOBEHb  3HAHMM B
ITomHoTa HIDKE JIOTTYCTHUMBIN o0beMe, o0BeMe,
3HaHUN MUHUMAJIbHBIX YPOBEHb  3HAHMM, | COOTBETCTBYIOLLEM COOTBETCTBYIOLLEM
TpeOOBaHMUH, nMeeT MECTO | MPOrpaMMe,  HUMEET | Mporpamme




UMEIOT MECTO | MHOTO  HETpYOBIX | MECTO HECKOJIbKO | TIOATOTOBKH,
rpyObie omoKu oIOOK HErpyOBIX OIIMOOK omOoK
[IponemoHcTpupoBa
o CLLICHII IIponemoHCTpUpPOB | HBI Bce OCHOBHBIC | IIponeMoHCTpHUPOBaHEI
p p aHbl OCHOBHBIE | YMCHHS, pelleHBI | BCE OCHOBHBIE YMEHUS,
CTaHJIAPTHBIX
sanan Lo | YMEHHA,  DEIIeHbI | Bee OCHOBHBIC | PEIICHBI BCE OCHOBHBIE
TUTIOBBIE 3a/1ayMl C | 3a7a4d C HErpyObIMH | 337]a4d C OTAEIbHBIMU
Hanuune MPOAEMOHCTPUPOB
. HErpyOBbIMU OIMOKaMH, HECYIIECTBEHHBIMU
yYMEHUI aHbI OCHOBHBIE
omnoKamu, BBITIOJTHEHBI BCE | HEIOUeTaMH,
YMEHHS,  HUMEIOT
BBIIIOJIHEHBI ~ BCE | 3aJ]aHWSI B IIOJIHOM | BBIIIOJIHEHBI
MECTO rpyobIe
R 3a/laHusl, HO HE B | 00BEME, HO | 3a1aHUsT B TIOJIHOM
IIOJIHOM 00beMe HEKOTOpbIE c | oobeme
HEI0YeTaMH
[Ipu pemrennn
Pup Nwmeercs
CTaHJAPTHBIX . [TponemoHcTpHpoBa
MUHUMAJTBHBIN [TpoxgemMoHCTpHpPOBAHEI
Hammaue 3a/1a4 He HbI 0230BbIC HABBIKH
HaOOp HABBIKOB HABBIKU TPU PELICHUU
HABBIKOB IPOJIEMOHCTPHPOB [IPU pEIICHUN
VTSI PEIICHUS HECTAH/IAPTHBIX 3a/1a4
(Bmanmenue aHbI 0a30BBIC CTaH/JIAPTHBIX 33724
CTaHJAPTHBIX 337124 0e3 omnboK U
OIIBITOM) HABBIKH, UMEIOT C HEKOTOPBIMU
C HEKOTOPBIMU HEJIOYETOB
MECTO TpyObIe HE/I0YeTaMH
He04eTaMu
OIIMOKH
CdopmupoBanHOCT
b KOMIICTCHITHH
- COOTBETCTBYET CdopmupoBaHHOCTD
B MUHUMAITLHBIM KOMIIETEHIINH B | ChopMUpoBaHHOCTH
g = Komnerennuss B | TpeOOBaHUAM. LEJIOM KOMIIETCHIIH
§ & = NoJIHOM  Mepe  He | MMerormmxcst COOTBETCTBYET MOJTHOCTHIO
= o o
S S5 chopmupoBaHa. 3HaHW, YMEHHH, | TPEOOBAHUAM. COOTBETCTBYET
E = E HNmeromuxcs HaBBIKOB B 1eioMm | Mmerommxcs TpeOOBaHUSM.
& E E 3HAHWH, JOCTaTOYHO JUIA | 3HAHWH, Nmerommxca  3HaHWi,
T E YMEHHUI,HABBIKOB | pEIICHUS TIPAKTH- | YMEHHI,HABBIKOB U | YMEHMM, HAaBBIKOB
5 = .
S 3 = HEIOCTaTOYHO JUIS | YECKUX MOTHBAIIH B I[EJIOM | MOTHBAIIMK B TIOJHOU
é e 2 peleHus (mpodeccnoHalbH | 1OCTaTOYHO JUIS | MEpe JIOCTaTOYHO
= °§’ = MPAKTUICCKUX BIX)  3aJa4, HO | peLIeHHus pelIeHus CJIOKHBIX
E S 2 (mpodeccuoHanbH | TpeOyeTcs CTaHJIAPTHBIX MPaKTUIECKUX
S¢
S BIX) 337124 JIOTIOJIHATEIIbHAS MPaKTHYEC-KNX (mpodeccroHaIbHBIX )
> MPaKTHKA o | (mpodeccHoHANBHBIX | 33734
OOJIBIIIMHCTBY ) 3amau
MTPAKTHYCCKIX
3a1a4
Huskuit Hwuxe cpennero Cpennmii Boicokuit

KOMITETEHIINY (MHIUKaTOpa
JIOCTHIKCHHST KOMIICTEHIINH )

YpoBeHb ChOPMUPOBAHHOCTH

[Ikana O1eHKH pe3yabTaTOB O0YUEHUS MO TUCIUILTHHE:

= O
325%

| 3aIIaHUPOBAHHBI
S
e

YpoBeHb chOPMUPOBAHHOCTH KOMIIETCHITUN
(MHAMKATOpA JOCTHKEHHSI KOMITETEHIUH )




€3yJIbTaThI . . Hwoxe .
pesy Beicokuit Cpennuit Huskui
00y4eHHus 1o CpEAHErO
JIUCIUILIMHE Ikama oneHUBaHUA

HEY/IOB-
yIIOBJIET- 4
OTJIMYHO XOPOIIO JIETBOpU-
BOPUTENHHO
TEIBHO
3a4TEHO HE 3aYTEHO
3HATh:
Hocrarouno
MOJIHO 3HAEeT
MareMaTuiec
B IIOJIHOM | Kue
MaTeMaTu4ecKue | oObeMe  3HAET | CTPYKTYphbl U
CTPYKTYPbI U | MATEMAaTUYECKH | MPHHIIUIIBI
TIPUHITATIBI WX | € CTPYKTYpHl H | HX YpoBeHb A
00001eHns Ha | OIPUHIMUIIBI  UX | 0000IEHHs 3HAaHUHI 10 p .
3HAHUU HIXKE
IIOCTPOEHUE 0000mIeHusT Ha | Ha TEME
MHUHUMAIIbHBI
BBIYUCIIUTENBHBIX | IIOCTPOCHUE NIOCTPOCHHE | MMHUMAJIbHBI .
. X TpeboBaHU
0JI0KOB BBIYMCIIUTEIIbHBl | BBIYUCIIUTEND | i
HEHPOHHBIX CeTer | X OJIOKOB | HBIX OJIOKOB
31) HEWPOHHBIX HEHPOHHBIX
cerent ceTen,
JIOIyCKaeT
MeIKHe
HETOYHOCTH
JloctaTouHo
MOJTHO 3HAET
METO/IbI
B IIOJIHOM A
coopa,
METO/IbI coopa, | oObemMe  3HaeT
00paboTku u
00paboTkH U | MeToaBpl  cOopa, VYpoBeHb
[IK- KOHTPOJIS y VpoBeHb
[1K-5 KOHTPOJIS 00paboTKH u 3HAHMM  1TI0 .
5.1 KayecTBa 3HAHUM HUKE
Ka4yecTBa JAHHBIX | KOHTPOJIS TeMe
JaHHBIX  JUIS MHUHUMAaJIbHBI
TUTSt aHaJM3a | KayecTBa MUHUMAITbHBI .
aHanm3a . X TpeboBaHU
OM3HEC-TIPOLIECCOB | TaHHBIX ISt i
OusHec-
(32) aHayM3a Ou3Hec-
HPOLIECCOB,
MIPOLIECCOB
JIOTyCKaeT
MEJTKue
HETOYHOCTH
YMETh:
YBepeHHo [TokaszeBaer | Jlomyckaer He yMeeT
CO3/71aBaTh U | TIOKa3bIBaeT BCE MHOTO co3laBaTh U
HPOBOANUTH YMEHUS OCHOBHBIE HEJI0YETOB MIPOBOANTH
OTIAJIKY CO3/1aBaTh U | yMEHHUs npu OTJIAJKY
IporpaMMbl  IOJ| | MPOBOJIHUTH CO371aBaTh W | CO3JaHUM U | TIPOTPaAMMBEI
MOCTaBJIEHHYIO OTIIAKY MIPOBOAUTH NPOBEJCHUN | TIOA
3aJa4y C Y4Y€TOM | IPOTPAaMMBI O] | OTJIAJIKY OTJIAJIKH MOCTaBJICHHY
HOCJIEAHUX MOCTAaBJICHHYIO | IPOrpaMMbl | IPOTpaMMbI | 10 3a7ady C
TEOPETHUYECKUX U | 33734y C yU4eTOM | TOJ oJ y4eToM
HPaKTHUECKUX MIOCIIEAHUX MOCTAaBJICHHY | MOCTABJICHHY | MOCJIEIHUX
JOCTHXECHUH B | TEOPETUYECKUX | [0 3aJady C | 10 3agady C | TEOPETHYECKU
o0nact U TIPAaKTUYECKUX | yYETOM Y4ETOM X "
HEeWpPOCETEBBIX JIOCTHKCHUH B | TIOCJIEIHUX MOCIEeTHUX MPAaKTUYECKUX
texHosoruit (Y1) | obmactu TEOPETUYECK | TEOPETUYECK | IOCTHIKEHUU B
HEHUPOCETEBBIX 150:4 U | X U | obnacTtu




TEXHOJIOTHI MPAKTHYECKU | MPAKTHYECKU | HEUPOCETEBBIX
X X TEXHOJIOTU I
NOCTWIKEHUN | JOCTHXKECHUU
B obOmactu | B oOnactu
HEHUPOCETEBBI | HEHPOCETEBBI
X X
TEXHOJIOTHH, | TEXHOJIOTHI
JIOITyCKAeT
MEJIKHE
HEJ0YEThI
BJIAJETh:
JemoHcTpup
yetr 6OazoBbie | Mmeer OT1cyTCTBYIOT
HaBbIKU MUHUMAaJIBHBI | 0a30BbIE
B MIOJIHOM
BJIAJICHUS e HAaBbIKM | HABBIKU
o0beme BlIaJeeT
CpeicTBaMu CpeACTBaMH | CO3/IaHUSl U | CO3AAaHUSA U
CpelacTBaMu
CO3/1aHus L e 4 | cosmamus 00y4eHus 00y4eHus
o0y4eHus OGVICHIS o0yueHus HEHPOHHBIX HEHPOHHBIX
HEUPOHHBIX ceTel y HEHPOHHBIX ceren cereit
HEWPOHHBIX .
PAsIMIHBIX THIOB | o cereit Pa3IMYHbIX Pa3IMYHbIX
(B1) Pa3IMYHbBIX THUIIOB, THUIIOB,
Pa3IMYHBIX
TIIOB THUIIOB, JIOITyCKaeT JIOITyCKaeT
JIOITyCKaeT HEKOTOpBIE rpyOsbie
HEKOTOpBIE HE/104EThI OLIHOKH
HEJ0YEThl
Bnaneer Ha
JemoHcTpup
MmuHuManpHo | He  Biageer
yeT BJaJIeHNE o
. M YpOBHE | METOAMKON
METOIUKOMN . .
METOIUKON METOJIUKON
aHanm3a
B MTOJTHOM aHaim3a aHaIn3a
. MoauduKaIu .
METOJIMKON o0bemMe BIageeT 4 M HOBBIX Moudukaiy | MoAUDUKAIMIA
aHaan3a METOIUKOU U "W HOBBIX | U HOBBIX
. CpeACTB
MomuUKAIM U | aHAIK3a mporpavmio | CPEHCTB CpEeACTB
HOBBIX  CpEICTB | MOAU(UKAIIHN U r(I)) P MPOrPaMMHO | IPOrPaMMHOT
MPOrPaMMHOTO HOBBIX CpPEJIICTB ro 0
porp pen o0ecrieueHus
obecrieueHust JUisi | MPOTrPAMMHOTO O — obecrieueHns | oOecrieueHus
CO3/1aHus o0ecreyeHust . JUTSL CO3TAQHMSI | JUIsl CO3JIaHus
. HelipocucTeM . .
HeHpocucTeM W | I CO3/AHMA | HEHPOCHUCTEM | HEMPOCHCTEM
MHTEIJIEKTYyalIbHbl | HEUPOCUCTEM U u u
MHTEJUIEKTya
x cuctem (B2) MHTEJUVIEKTYIIbH | UHTEJUIEKTya | MHTEIUIEKTYyall
bIX CUCTEM JILHBIX BHBIX CHUCTEM,
CHUCTEM,
CHUCTEM, UMEIOT MECTO
JIOITYCKaeT
JOIyCKaeT rpyOble
HEKOTOpHIE
HEKOTOpBIE oOKH
HEJ0YEThI
HEJ0YETHI
3HATh:
Hemoncrpupyer | JlocrarouHo | YpoBeHb YpoBeHb
YBEPEHHOE MOJHO 3HAET | 3HAHUW  TI0 | 3HAHUM HMXKE
KJIACCUYECKHUE U 3HaHHE KJIACCUYECKH | TeMe MUHUMAaJIbHbI
K- HEKJIACCUYECKHE KJIACCUYECKHX U | € U | MUHUMAaJIbHBI | X TpeOOBaHUMN
59 MOAXOMABI K HEKJIACCMYECKHUX | HeKJlaccuuec | il
' MTOCTPOCHUIO MO/IX0JI0B K | KH€ MOAXO/BbI
HEHUPOHHBIX CETEU | MOCTPOCHUIO K
31) HEHWPOHHBIX MIOCTPOEHHIO
ceTen HEUPOHHBIX

ceTel,




JIOITYCKaeT

MEJIKHE
HETOYHOCTH
Hemoncrpupyer | ocrarouno | YpoBeHb YpoBeHb
YBEPEHHOE IOJIHO 3HAET | 3HAHUU M0 | 3HAHUM HIXKE
3HAHUE METOJIOB | METOJbI TeME MHUHHMAaJIbHBI
METO/IbI IIOCTPOCHHUS MOCTPOCHUS | MUHUMAJIbHBI | X TpeOOBaHUMN
[IOCTPOEHUS YCTONYMBBIX YCTOMYMBBIX | 1
YCTOMYMBBIX JITOPUTMOB aIrOPUTMOB
AITOPUTMOB oOy4deHus o0yueHHS
o0yueHus HEUPOHHBIX HEHUPOHHBIX
HEUPOHHBIX CETEN | ceTel B 3a/1auax | ceTeit B
B 3amauax UCY HUCY  oOwusmec- | 3agauyax UCY
OusHec- MpoIeccaMu OuzHec-
npoueccami (32) IIPOIIECCaMH,
JIOITyCKaeT
MEJIKHE
HETOYHOCTHU
YMETb:
YBepeHHO ITokasbiBaer | Jlomyckaer He yMeeT
[MOKA3bIBAET BCE MHOT'O 0JIL30BAThCS
YMEHUSA OCHOBHEIE HEI0YETOB paspaboTaHHbl
TOJIb30BATHCA YMEHUS pu MI/IV MOACIAMHA
MOJIb30BaThCs pa3paboTaHHBIMH | TIONB30BATHCA | WCIOJIB30BaH | HEUPOHHBIX
pa3paboTaHHBIMU MOJCISIMU pa3paboTaHHBI | yy ceren Lt
MOJIENIAMHU HEHUPOHHBIX CETEH | MU MOAEIIMHU paspaGoTaHHbI hopmanmsarmm
HEUPOHHBIX CeTeM JUISt HEHPOHHBIX X Mozeneit H pelenus
st popmanuzanuu | GopManM3zalMu U | cereit VIS | HeHpOHHBIX IIPaKTHYICCKUX
U pelIeHUs peureHus dbopManmzay | cereii st 3a/1a4
IMPaKTUYCCKUX MMPAKTUYCCKUX U W peUICHUS (I)OpMaJ'II/BaI_II/I
samau (V1) 3a/1a4 NPaKTHYECKUX | 1 ¥ perueHus
3a/a4, MNPAKTHYCCKUX
JIOITyCKaeT 3a1a4
MEJIKHE
HEJIOYETHI
BIIQJIETH:
B nosiHoM | JlemoHcTpup | Bmageer Ha | He  Bmanmeer
o0beMe BIajeeT | yeT BIaJeHUEe | MUHUMAJIbHO | CPEICTBAMU
cpencTBaMu cpeacTBaMu | M YPOBHE | CO3IaHUSI U
CO3/1aHHSA U | CO3aHUSI U | CPEICTBAMH oOydJeHus
cpencTBaMu 2
S — O6¥‘-ICHI/IH O6¥‘-ICHI/ISI CO3NAHWA M | HEHPOHHBIX
HEUPOHHBIX HEUPOHHBIX oOydeHus ceTen
o0yueHHs . . 2
HEAPOHHEIX CeTed ceren ceTen HEHPOHHBIX Pa3IMYHBIX
Ppa3InYHBIX Ppa3InYHBIX ceTen THUIIOB, UMEIOT
Pa3JIMYHBIX TUIIOB
B1) THUIIOB THUIIOB, Pa3IMYHBIX MeCTO TpyObIe
JTOTTYCKaeT THUIIOB, OIINOKH
HEKOTOPBIE JIOITYCKaeT
HEJIOYETHI HEKOTOPbIE
HEJIOYETHI
B nonHoM | Jlemonctpup | Jemonctpup | OTCYTCTBYIOT
HaBbIKaMU o0BemMe BIAfeeT | yer BCE | yer 6a30BbIe
CO3JIaHus HaBbIKaMU OCHOBHBIE MUHUMAaJIbHBI | HABBIKK
HEHPOCETEBBIX CO3JaHUs HAaBBIKH e HAaBBIKU | CO3JaHUS
Mojenen HEUPOCETEBBIX CO30aHus CO3IaHus HEUPOCETEBBIX
OKOHOMHYECKHUX Mozenen HEHUPOCETEBbI | HEUPOCETEBBI | MOJAEIEHN
npotieccon (B2) SKOHOMHMYECKUX | X  MOIEIEH | X  MOoZeneHd | SJKOHOMUYECK
IIPOLIECCOB SKOHOMHYECK | SKOHOMHUYECK | MX IPOLIECCOB,




HX ux HMEIOT MECTO
MIPOIIECCOB, MIPOIIECCOB, rpyObIe
JOITyCKaeT JOIyCKaeT OLIUOKHU
HEKOTOpEIC HEKOTOphIC
HEI0YETHI HEJ0YEThI

OueHouyHblE MaTepualibl JJIsl TMPOBEJICHHUS TEKYIIEro KOHTPOJS YCIEBAEMOCTU H

MIPOMEXYTOUHOM aTTecTanuu npuBeaeHsl B [Ipunoxkennn k padoueit mporpaMMe JTUCITUTUIAHBI.
[TonHbI KOMIUIEKT 3aJaHWii M MaTepuaioB, HEOOXOAUMBIX IJIsl OIICHHBAHHS pPE3yJIbTaTOB
oOydeHus MO ITUCHUIUIMHE, XPAaHUTCS Ha Kadeape-pa3padoTynke B OyMaKHOM U 3JICKTPOHHOM

BUJC.

6. YueOHO-MeTOAMUYEeCKOe U HH(POPMALIMOHHOE 00ecTiedeHue TUCIIUININHbI

6.1.YueOHO-MeTOANYECKOE 0o0ecIeueHmne

(OcHOBHaS JIUTEPATYPA

Bun
Kon-Bo
H3JaHHA Mecro T'on Anpec SK3EMILISI-
Ne | Astop(s! | Haumeno- | (yueOHuk, | U3maHus, b
W3JIaHu 3JIEKTPOHHOTO pOB B OHO-
/i ) BaHUE ydeOHOe U3/1aTENbCT
ocobie 50 s pecypca JHOTEKE
’ KI2Yy
J1p.)
M.:
Breenme Haumonans
Banckuii I}; 4eBrioe HBI i https://e.lanbo
1 A pE HOHDOHHLL z0c06ne OTKpBITHIH 2016 ok.com/book/
- P VruBepent 100684
e ceTu
er
"MHTYUT"
Pocton Hekycerse https://e.lanbo
2 | B CH 1 HbIe yueOunk | CII6.: Jlans | 2019 ok.com/book/
. C. | HelipoHHBI 122180
€ CeTH
JlonoaHUTEeIbHAs JUTEPATYPA
Bux Kon-Bo
A3IaHUS Mecto
Ne I'on Anpec IK3EMILIA-
Haumeno- | (yueOHHMK, | M37aHUA,
1/ | ABTOp(bI) U3JIaHU | BJIEKTPOHHOTO poB B 6u6-
BaHue y4aeOHOe U3aTEILCT
i Srie 56 o pecypca JHOTEKE
TocodHe, KDY
Ap.)
M.:
BBenenune Hanmonans
Cenence B cBHoe HBI 1 https://e.lanbo
1 p porpamMmm Y1 OTKpBITHII 2016 ok.com/book/
4. nocobue
Up OBaHHE YHHUBEpCUT 100703
Ha Python eT
"MHTYUT"




[IpakTuxy M.:
M 110
ATFODITM Hanmonans
Xaxaes p qeBHOe HBI i https://e.lanbo
2 A 138 IH | I}TIOCOGI/IG Otkpeiteii | 2016 ok.com/book/
T HPOTPaMM YHusepcut 100377
Hp €T
OBaHUIO " "
wa Python WHTYUT
6.2. HUndopmanuoHHoe odecneyeHue
6.2.1. DIeKTpOHHBIE 1 HHTEPHET-PECYPCHI
No
HaunmeHnoBaHue 31€KTPOHHBIX U HHTEPHET-PECYPCOB Ccbuika
n/n
1 DHIMKJIONEIUH, CIIOBAPH, CIIPABOYHUKHI hitp://www.rubricon.com
2 [Topran "OTkpeiTOE 0Opa3zoBaHue" http://npoed.ru
3 Ennnoe okHO mocTyna k o0pa3oBaTeIbHBIM pecypcam http://window.edu.ru
6.2.2. IIpodeccuoHanbHbIE 0a3bI JAHHBIX
Ne HanmenoBanue mpoheCCHOHATEHBIX Pexum
Anpec
/i 0a3 TaHHBIX JocTyna
1 | OduumanbHblii IHTCPHET-TIOPTA/l IPABOBOH http://pravo.gov.ru http://pravo.gov.ru
uHpopmanuu
2 | CnipaBouHas npaBoBas cuCTeMa http://consultant.ru http://consultant.ru
«Koncynprant [Imroc»
3 | Cnipasouno-npaBosas cucrema http://garant.ru http://garant.ru
I10 3aKOHOAATENbCTBY PD
6.2.3. UadopMamoHHO-CIIPABOYHBIE CUCTEMBI
Ne HaumenoBanue nHpopMaloHHO- Asbec Pexam
o/ CIIPaBOYHBIX CUCTEM P nocTyma
1 | Hayunas snexktpoHHast 6nGnuorexa http://elibrary.ru http://elibrary.ru
2 | Poccuiickas rocynapcTBeHHas OuOIMOTEKa http://www.rsl.ru http://www.rsl.ru
Mexnynapoanas pedeparuHas 6aza ) )
3 JAHHbIX HayaHbIX H3naHui ZBMATH http://www.zbmath.org | http://www.zbmath.org
Mesxaynapoanas pedepaTiuBHas 6asza I . http://
4 JAHHBIX HAyYHBIX H3aanui Springerlink http:// link.springer.com link.springer.com
5 | Obpa3zoBartenbHbIil MOpTal http://www.ucheba.com | http://www.ucheba.com
6.2.4. JInieH3snoHHOE W CBOOOJHO  pacIopoCTpaHsIeMOe OporpaMMHOe olecredyeHue
JTACHUILINHBI
No HanmenoBanme PexBu3uTHI
- IPOTrpaMMHOTIO
W porp Onncanue TIOJITBEPKTAOIIAX
o0ecrieyeHus JIOKYMEHTOB
Visual Studio 3A0
1 | Professional 2013 TIeH3HOHHOE "Co¢rJlantnTpeiin"
Russian OLP NL 1 Ne2014.1610 oT
AcademicEdition 05.11.2014



http://www.rubricon.com/
http://npoed.ru/
http://window.edu.ru/
http://pravo.gov.ru/
http://pravo.gov.ru/
http://consultant.ru/
http://consultant.ru/
http://garant.ru/
http://garant.ru/
http://elibrary.ru/
http://elibrary.ru/
http://www.rsl.ru/
http://www.rsl.ru/
http://www.zbmath.org/
http://www.zbmath.org/
http://link.springer.com/
http://www.ucheba.com/
http://www.ucheba.com/

Hewucko. TIPaBo.
beccpouno
3A0
Office  Professional "Co¢rJlaitnTperin"
2 | Plus 2007 TMLCH3HOMHOE Ne225/10 oT
Windous32 Russian | " 28.01.2010
DiskKit MVL CD Hewnck. pagso.
beccpouno
"3AO ""TakcHer-
. CepBuc""  NellIO-
Windows 7
3 JIML] 0000/2014 ot
[TpodeccuonanvHast | JluneHsnonHoe 27.05.2014
(SevenPro_Check) T
- Hewuckir. IPaBo.
beccpouno
4 Bpaysep Chrome CB00OIHO pacnpoCTpaHsIeMoe
5 | LMS Moodle CB00OIHO PacIpOCTPaHIEMOE
000 "Codrnaitn
Tpen" No
8 | Office 365 ProPlus [TakeT mporpaMMHBIX TPOAYKTOB cojepxkamuii B | Tr096148 oT
cebe HeoOX0IMMbIE O(PUCHBIE TPOTPAMMBbI 29.09.2020
Hewucxki. npago. o
14.09.2021
1. MaTepHaJH)HO-TeXHI/I‘-IeCKOC obdecneyeHue JUCHUIIJINHBI
Ne | Buyueouoi HaI/IMeHOBleHe CHICLHATBHBIX OCHaHIeHHOCiTI) CTICLHATBHBIX
i paGoTHI MOMETIIEHUH U TOMETIEHUH TSI MOMEIIEHUH U MTOMEIIeHUN
CPC st CPC
JlexnoHHbIE YucOnas Ay TOPHA JUTA JIOCKa WHTEpaKTHBHAs, MOHOOJIOK
1 MIPOBEICHUS 3aHATUI
3aHATHS (16 mT.)
JICKIIMOHHOTO THIIA
[TpakTndeckue YueOuaz AyAUTOPHA JUIA IpOBe- WHTEPAKTHBHAS JIOCKa, MOHOOJIOK
2 JICHHS 3aHSATHH MPAKTHYECKUX
3aHSATHS . (25 mrT.)
3aHSATHH
. moHoOyiok (30 mT.), cHcTema
KoMmmbroTepHbIii K1acce
BuzeHa0moaeHus (6 Buacokamep),
¢ BbIX0210M B MIHTEpHET
MIPOEKTOP, FIKpaH
CamocrosTenn- MPOEKTOP, TEPEHOCHOW  JKpaH,
Has pabora TOHKME  KiaweHTel (13 mr.),
oOyuarorierocs .
3 yHatom YuranbHbIl 3271 OUOTMOTEKU KOMIIGIOTEPH (5 1T.)

8. Oco0eHHOCTH OpraHu3amuu o0pa3oBaTeJbHOM [eATEJbHOCTH JS1 JIUMI C
OrPAHUYEeHHBIMH BO3MOKHOCTSIMH 3/10POBbSI M HHBAJIUI0B

JIuma ¢ orpaHMYeHHBIMH BO3MOXHOCTSIMHU 3710poBbsi (OB3) W uWHBaIMIBI HMEIOT
BO3MOXHOCTh OE€CTPENATCTBEHHO NMEePEMEIAThCS U3 OJIHOI0 Y4eOHO-1a00paTOPHOTO KOpIyca B
JPYTOM, IOHATHCS HA BCE ITAXKU Y4eOHO-Ta00pPATOPHBIX KOPIYCOB, 3aHUMATHCSI B yUEOHBIX U
WHBIX TOMEIIEHUSX C YYETOM OCOOCHHOCTEH MCUXO(PU3MUECKOTO PAa3BUTHUS M COCTOSHUS
3JI0POBBSI.



st oOyuenus aui ¢ OB3 1 uHBaIUAOB, UMEIOLIUX HAPYLIEHUS] ONTOPHO-ABUTATEIbHOTO
anmnaparta, o0ecreyeHbl YCIoBuUsl OeCNpensITCTBEHHOrO J0CTyNa BO BCE YUE€OHbIE TOMEIICHHUS.
Nudopmanus o crienuanbHbIX YCIOBUAX, CO3IaHHbIX I oOyyatomuxcsi ¢ OB3 u uHBanuaos,
pa3MmellieHa Ha caiite yHuBepcuteta WWww//Kgeu.ru. Mmeercs BO3MOXHOCTh OKa3aHHUs
TEXHUYECKOM  TOMOIIM  aCCUCTEHTOM, a TakkKe YyCIyr  CypAONEpPEeBOAYUKOB U
TU(DIOCYPIOTIEPEBOTUNKOB.

st anantanuu K Bocnpustuio juiamu ¢ OB3 v uHBanuaaMu ¢ HapylIEeHHBIM CIyXOM
CIPaBOYHOTO, Y4eOHOTO MaTepuaa Mo JUCHUIUIMHE 00eCIeUNBAIOTCS CIEAYIONINE YCIOBHS:

- JUTs1 JTydIIeil OpUEHTALUY B ayAUTOPUU, TPUMEHSIFOTCS] CUTHAJIBI OTIOBEIIEHHS O HavyaJe
Y KOHIIE 3aHATHS (CJIOBO «3BOHOK) MUIIETCS Ha JIOCKE);

- BHUMaHHE CIA0OCHBIIIANIEro 00yJaromerocs MPUBJICKACTCs MEIaroroM >KecToM (Ha
IJIEY0 KIAJETCs pyKa, OCYILECTBISIETCS HEPE3KOE MOXJIONBIBAHUE);

- pasroBapuBas ¢ 00y4aroIMMCsl, IeJaroruueckuii pabOTHUK CMOTPUT HA HErO, TOBOPUT
SCHO, KOPOTKUMH IPEAJIOKEHUIMHU, 00ECIeUrnBas BO3MOKHOCTh UTE€HUS 1O ry0am.

Kommencanusi  3aTpyHEHHd  pEYEBOTO W HHTEJUIEKTYaJIbHOTO  Pa3BUTHS
ciadocabIammX 00y4YaromuXxcsi IPOBOAUTCS IyTEM:

- HWCIOJBb30BAaHUS CXEM, JHarpamMM, PHUCYHKOB, KOMIIBIOTEPHBIX MPE3CHTAINN ¢
THIEPCChITKaMU, KOMMEHTUPYIOIIUMHU OT/IEIbHBIE KOMIIOHEHTHI U300paKeHHS,

- PeryJsipHOTO MPUMEHEHHs yNPaXHEHUH Ha TpaduvecKoe BBIJICICHHE CYIIECTBEHHBIX
MPU3HAKOB MPEIMETOB U SIBICHU;

- o0ecrneyeHus: BO3MOKHOCTH U1 00YYaroLEerocs MoJIyYuTh aIpECHYI0 KOHCYJIbTalUIO
0 3JIEKTPOHHOU MOYTE MO Mepe HEOOXOIUMOCTH.

Jlnst anantanuy K Bocnpusatyio nuiamu ¢ OB3 u mHBanuaamMu ¢ HapylmIeHUsIMU 3pEHUS
CIIPaBOYHOTO, y4eOHoro, IPOCBETUTENHLCKOTO MmaTepua’a, PelyCMOTPEHHOT O
o0pa3oBaTenbHON MPOrpaMMOi MO BHIOPAaHHOMY HAMPaBIICHUIO MOJTOTOBKH, O0CCIIEUHBAIOTCS
CJIEIIOLLUE YCIIOBHUS:

- BeAeTcsd ajanTanus oQUIMaIbHOro caiita B cetu VHTepHET ¢ ydyeToM 0COOBIX
NOTPEOHOCTE HMHBAJIMAOB MO 3PEHUI0, OOECHeuMBaeTCid HaJlIWyhe KpyMHOMIPU(TOBOU
CIIpaBOYHOM MH(MOPMALIMK O PACTIUCAHUH YUCOHBIX 3aHITHH;

- TIeJJarOrHYecKuil paboOTHUK, €ro co0eceTHUK (ITPU HEOOXOIUMOCTH ), TPUCYTCTBYIOIINE
Ha 3aHATHH, PEICTABISIIOTCS 00YYaIOIMMCS, TTPH STOM KaXKABIH pa3 Ha3bIBAETCS TOT, K KOMY
NeJaroru4eckuii paboTHUK oOpaniaeTcs;

- JEUCTBHUA, >KECTbl, IMEPEMELIECHUsI MEeIarornyeckoro pabOTHUKA KOPOTKO U SICHO
KOMMEHTHUPYIOTCS;

- mnedatHass WHGOpMaIMs TPeAoCTaBisieTcd KpynHbIM wmipudTom (oT 18 MyHKTOB),
TOTAJIbHO 03BYYMBACTCS;

- o0ecrieunBaeTCcss HEOOXOAUMBIN YPOBEHb OCBEIIEHHOCTH MOMEIIIEHU;

- TPEAOCTABISETCS BO3MOXKHOCTH HCIIONB30BaTh KOMIIBIOTEPHI BO BpeMsl 3aHATHH W
MpaBo 3anucy 00BICHEHUI Ha TUKTO(MOH (10 KEITAHUIO O0YJAFOIITNXCS ).

dopMa npoBeeHUs TEKYIIeH U MPOMEKYTOUHOM aTTecTaruu s ooyqatomuxcs ¢ OB3
U HVHBAJIKWJOB ONPENENsIeTCs MEeAarorndyeckuM pabOTHUKOM B COOTBETCTBUU C Y4EOHBIM
wianoM. [lpm HeoOxogmmoctn obOywaromemycs ¢  OB3, wuHBanugy ¢ ydeToM uX
UHAUBUAYAIbHBIX  NCUXO(PU3UYECKUX  OCOOCHHOCTEH  JaeTcs BO3MOXKHOCTb  IPOWTH
MPOMEXYTOUHYIO aTTECTAIMI0 YCTHO, MMCbMEHHO Ha Oymare, MUCbMEHHO Ha KOMIIBIOTEpE, B
dbopme TecTUpOBaHUS U T.I., IUOO MPEAOCTABIACTCS JOMOIHUTEIBHOE BpeMs il MOATOTOBKU
OTBETA.



http://www.kgeu.ru/

9. MeToanueckne peKoMeHAAlUH /151 penoiaBaTeJieii o OpraHu3auuu
BOCIIUTATEJIHbHOH PadoThl ¢ 00y4aAOIIUMHUCS

Mertonnueckoe obecriedeHre mpoIecca BOCIUTAaHUS 00yJaromMuXCcsl BBICTYIAET OJHUM U3 OIIpe-
JeNsronux (aKkTOpPOB BBEICOKOTO KadecTBa oOpa3oBaHus. [IpernonaBaTens By3a, JIEMOHCTPUPYS BBICO-
KUH mpodeccrnoHanmu3M, 3pyIUIH0, YeTKYIO TPaKJaHCKYIO TTO3UITAI0, CAMOAUCIUIUINHY, TBOPYCCKHI
MOAXOJl B pelIeHHH Mpo(ecCHOHANBHBIX 3a7a4, B X0A¢ 00pa3oBaTEIbHOTO MpoIlecca CIIOCOOCTBYET
(hopMUPOBAHNIO TAPMOHUYHOM JIMIHOCTH.

[Ipu peanuzanuu TUCHMIUIMHBI MPETIOAaBaTEb MOXKET MCIIOJIB30BaTh CJICAYIOIMINE METOJBI BOC-
MUTATEIFHON pabOTHI;

- MeTo/ibl (hOPMUPOBAHUS CO3HAHUS JIMYHOCTU (Oecena, MUCIYT, BHYIICHHE, WHCTPYKTaX, KOH-
TpOJIb, OOBSICHEHHE, TTPUMEP, CAMOKOHTPOJIb, PACCKa3, COBET, YOCKIACHHE U JP.);

- METOJbl OpraHMU3aLMM JEATEeIbHOCTH U (OPMUPOBAHUS OMbITA MOBEACHUS (3amaHue, olle-
CTBCHHOC MHCHHC, IICAAarOrm4cCKoC Tpe6OBaHI/Ie, MOPYYCHUEC, TPUYUCHHUEC, CO3AAHUC BOCIUTBIBAOIIUX
CUTyalui, TPEHUHT, YIPaKHEHHE, U JIp.);

- METOJbl MOTHBAIIUU NIESITEILHOCTH U MOBeAeHUs (0J100peHHe, MOOMPEHNE COMAIBHON aK-
TUBHOCTH, IOPHULAHHUE, CO3JaHHE CHUTYallMi Yycnexa, CO3JaHHe CHUTyalud Uisi SMOLHMOHAIBHO-
HPaBCTBEHHBIX IEPEKUBAHUM, COPEBHOBAHUE U JIp.)

[Ipu peanuzanuu JUCHUILIMHBI IPENOIABATENb JOJDKEH YUYUTHIBATh CIEAYIONINE HAIPaBICHUS
BOCITUTATEIbHOHN AESTEILHOCTH:

I'pasicoanckoe u nampuomuuecxkoe gocnumanue:

- opMupoOBaHKE y 00YYarOMUXCS [ETOCTHOTO MUPOBO33PEHHS, POCCHICKON MICHTUYHOCTH, YBa-
KEHUs K CBOEH ceMbe, 00IeCTBY, FOCYJapCTBY, IPUHITHIM B CEMbE U OOILECTBE JyXOBHO-HPABCTBEHHBIM U
COLMOKYJITYpPHBIM LIEHHOCTSIM, K HALIMOHAIBHOMY, KyJbTYPHOMY U HCTOPUYECKOMY Haclieauio, (popmupo-
BAaHUE CTPEMJICHHS K €r0 COXPAHEHUIO U Pa3BUTHIO;

- popMupoBaHKe y 00yUYaIOMIUXCS AKTUBHOW TPAXKAAHCKOW MO3HMIIMU, OCHOBAHHOW Ha TPaJIUIHMOH-
HBIX KYJbTYpPHBIX, JYXOBHBIX M HPaBCTBEHHBIX IIEHHOCTSIX POCCHHCKOTO OOIIECTBA, /JIS MOBBIIMICHUS CIO-
COOHOCTH OTBETCTBEHHO PEaH30BbIBATH CBOUM KOHCTHTYIIMOHHBIE ITPaBa U 0053aHHOCTH;

- pa3BUTHE MPABOBON U MOJUTHYECKON KYJIbTYpPbl 00yUYarOLIUXCs, pacIIMPEHUE KOHCTPYKTHUB-
HOT'O y4acTHus B MPUHITUU PEUICHUM, 3aTparuBarolIMX UX MpaBa U UHTEPECHI, B TOM YHUCJE B pa3iuy-
HBIX (pOpMax caMOOpraHu3alry, CAaMOYHIPABICHHUs, OOIECTBEHHO-3HAUMMOM 1€ TEIbHOCTH;

- q)OpMI/IpOBaHI/IC MOTHUBOB, HPABCTBCHHBIX W CMBICJIOBBIX YCTAHOBOK JIMYHOCTH, IMMO3BOJIAIOIIUX
IMPOTUBOCTOATb 3KCTPEMHU3MY, KCeHO(1)06I/II/I, AUCKpUMHUHALUU 110 COLHMAJIbBHBIM, PCIIMTHO3HBIM, paco-
BbIM, HAITMOHAJIbHBIM IIPpHU3HAKAM, MEXAITHUYECKOU U Me)KKOH(i)eCCHOHaJ'ILHOfI HCTCPIIUMOCTH, APYT'UM
HCTaTUBHBIM COIIMAJIbHBIM ABJICHHAM.

ﬂyxoeno-Hpaecmeertoe eocnumarue.

- BOCIIUTAaHUEC 4YyBCTBA JOCTOUMHCTBA, YE€CTHU U YCCTHOCTHU, COBCCTIIMBOCTHU, YBAXKCHHUA K POAUTC-
JIAM, YUUTECIIAM, JIIOJISAM CTApIICTO IMOKOJICHHA,

- (hopMUpOBaHUE MPUHIIMIIOB KOJJIEKTUBU3MA U COJIMAAPHOCTH, JyXa MUJIOCEPIHS U COCTpasa-
HUSI, TIPUBBIYKH 3a00TUTHCS O JIFOSMX, HAXOISIIUXCS B TPYIHON KU3HEHHOW CUTYaIlHH;

- (hopMUpOBaHUE COJUAAPHOCTH M YYBCTBA COIUATLHOW OTBETCTBEHHOCTH IO OTHOIICHHIO K
JFOISIM C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 37I0POBBSI, MPEOJOJICHUE TICUXOJIOTHIECKIX 0apbepoB 10
OTHOIIECHUIO K JIFOJISIM C OTPAHUYEHHBIMH BO3MOXHOCTSIMU;

- (hbopMHUpOBaHHUE SMOIMOHAIBHO HACKHIIIEHHOTO W JYXOBHO BO3BBIIICHHOTO OTHOIICHHS K MUPY,
CMOCOOHOCTH ¥ YMEHUS MepeaBaTh APYTUM CBOM ICTETUUCCKUIN OTIBIT.

Kynvmypuo-npoceemumensckoe socnumatue:

- hopMHUpOBaHUE YBAKEHUS K KyJIbTYPHBIM IIEHHOCTSIM POJTHOTO TOPO/Ia, Kpasi, CTPAHBI;

- (hopMHUpOBAHUE ACTETUUECCKONU KapTHUHBI MUPA;

- TIOBBINIICHUE TTO3HABATEILHON aKTUBHOCTH O0YYarOIInXCsl.

Hayuno-obpazosamenvroe socnumanue:

- (hopMupoBaHUE Y 00YUAIOIIUXCS HAYTHOTO MUPOBO33PEHUSI;

- (hopMHUpOBaHHE YMEHUS MMOTydaTh 3HAHHUS;

- (hopMuUpOBaHNE HABBIKOB aHAIM3a M CHMHTE3a WH(OpMAIMHU, B TOM YHUCIe B MpodeccuoHab-
HOIT 001acTH.



CTpykTypa IMCHUIJIMHBI 10 32049H0H ¢dopme 00yUeHuUst

Bun yuebHol paboThl

Bcero
4acoB

Kypc

OBIAA TPYJOEMKOCTD JUCIUIIJIMHBI

KOHTAKTHAS PABOTA OBYYAIOIIEI'OCA
C [TPETIOJAABATEJIEM, B TOM uucIIe:

Jlexumnonneie 3ausaTus (JIek)

Jlaboparopusie 3anstus (J1a0)

[Ipaktrueckue 3austus (I1p)

KoHTpoib camocTosTenbHON paboThl U HHAs
koHTtakTHas padota (KCP)

KoHTakTHBIE Yackl BO BpEMA aTTCCTallun

CAMOCTOSTEJIBHAA PABOTA
OBYYAIOLIEI'OCA
(CPO):

[TonroToBka K MPOMEKYTOYHOM aTTECTAIlMK B (JOopME:
(9K3aMeH)

®OPMA ITPOMEXYTOUYHOU ATTECTALIUA




JIMCT BHeCeHUA U3MEHEeHUI

JlonoJiHEHUST ¥ U3MEHEHHsS B pabodyeil mporpamme AUCIUILIMHBI Ha 20 /120
y4eOHBIN 01
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1.
2.
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«_» 20 I., MPOTOKOJ Ne
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HeiipocereBbie TexHonoruu B mporotunax UCY
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npoueccaMu
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r. Kazans, 2022



OmneHouyHble MaTepHalibl Mo AucHumuinHe «HeipoceTeBble TEXHOJOTUH B MPOTOTHUIIAX
NCY» - KOMIUIEKT KOHTPOJIbHO-U3MEPUTEIBHBIX MAaTepUaioB, TMPEAHA3HAUYCHHBIX IS
OLICHWBAaHUS PpE3yJbTaTOB OOy4YeHHS Ha COOTBETCTBHE WHIWKATOpPAM JIOCTH)KCHUS
KOMITeTeHIIMH(H):

[TK-5 Cnioco0Oen npumeHsTh HelpoceTeBbie TeXHOIOoTHU B potoTunax UCY.

OrneHnBaHWE PE3yJbTaTOB OOYYECHHUS IO JWCIHMIUIMHE OCYIIECTBISIETCS B paMKax
TEKYIIEro KOHTPOJIA YCIIEBAEMOCTH, TIPOBOUMOTO 110 OarmsHO-peiiTuaroBoit cucteme (BPC), n
MIPOMEXKYTOUHON aTTECTALNU.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OOECIIEUMBAET OIICHUBAaHUE IMpollecca 00ydYeHUs MO0
muciuiuinge. [Ipy TekyieM KOHTpOJie YCIIeBaeMOCTH MCHOIB3YIOTCS CIEIYIONINE OLIEHOYHBIE
CpelicTBa: JabopaTOpHbIE 33/IaHus, YCTHBIC OMPOCHI 110 TEMaM MPAKTUYECKUX 3aHSITHM.

[IpoMexyTouHass aTTecTallisi HMEET IEJNbl0 ONPENEIUTh YPOBEHb JIOCTHKECHUS
3aIJIaHUPOBAHHBIX PpE3YyJbTATOB O0Oy4YeHHUst Mo jucuuruimHe 3a 7,8 cemectpbl. Dopma
MIPOMEXKYTOUHON aTTECTALIMU IK3aMEH.

OlleHOYHbIE MaTepuaibl BKJIIOYAIOT 3aJlaHusl JUIsl TPOBEACHUS TEKYIIEro KOHTPOJs
YCIIEBAEMOCTHU U MPOMEKYTOUHOM aTTecTalli 00y4aroImuxcsi, pa3padoTaHHbIE B COOTBETCTBUU
¢ pabouei mporpaMMou TUCIUTUTUHBI.

1. TexHosornyeckas Kapra
Cemectp 7/
Ko YpoBeHb OCBOSHHSI TUCIUTUTHHBI, OAJITBI
s
Howmep HEY/IOB- OB-
pasziena/ Haumeno- | unaukar YA yAa XOpOIIIO .
oMbl BaHHE opa HO HO
e Bun CPC OLICHOYHO | JOCTHIKE HE 39TCHO
S o — 3a4TE€HO
CpeacTBa | KOMIICTE HIKC
b B HU3KUH CpelHe | CpeaHMU BBICOKHUM
ro
Tekymmii KOHTPOJIb YCIIEBAEMOCTH
N3yyenue
TEOPETHYECK
oro
[1K-5.1
1 MatepHara, vO oy | Memee2 | 23 3-4 4-5
MOJIrOTOBKA 1IK-5.
K YCTHOMY
orpocy
N3yuenne
TEOPETHUECK
oro
MaTepuara,
HOJIrOTOBKA
[1K-5.1
2 K YCTHOMY VO, 13 s MeHee 2 2.3 3.4 45
orpocy, -9.
MOJrOTOBKA
oTyeTa 1o
nabopaTopHO
MY 3aHSITHIO




N3yuenue
TEOPETUIECK
oro
MarepHana,
HOATOTOBKA
K yCTHOMY VO, 13
orpocy,
HOJIrOTOBKA
oT4era 1o
nabopaTopHO
MY 3aHATUIO

I1K-5.1

[K5o | MeHee4 4-6 6-8 8-10

N3yuenue
TEOPETUYECK
oro
MarepHana, YO gﬁ:g; menee 4 4-6 6-8 8-10
IIOJrOTOBKA '
K YCTHOMY

orpocy

N3yuenue
TEOPETHUECK
oro
Marepuana,
HOJrOTOBKA
K YCTHOMY VO, I3
orpocy,
HOJrOTOBKA
oT4era 1o
mabopaTopHO
MY 3aHATHIO

I1K-5.1
[1K-5.2

meHee 4 4-6 6-8 8-10

N3yuenue
TEOPETUYECK

oro
IIK-5.1 Mmenee 4 4-6 6-8 8-10

MaTepuaina, vO
I1K-5.2

HOATOTOBKA
K YCTHOMY
orpocy

H3zyuenue
TEOPETHYECK
oro
Marepuaila,
[IOJITOTOBKA V0.3 [1K-5.1 Memee 4 4-6 6-8 8-10
K YCTHOMY [K-5.2
omnpocy,
HOATOTOBKA
oT4eTa 10
71a60paToOpHO




MY 3aHSTHIO
Bcero GamnoB | menee 24 | 24 36 36-48 48-60
[TpomexyTouHast aTTeCTALMS
Hoarotosia | HE-S1 T vemee 31 | 3133 | 34-36 37-40
K 9K3aMEHY ITK-5.2
Hroro 6aai0B 0-54 55-69 70-84 85-100
Cemectp 8
YpoBeHb OCBOCHHUS TUCIUTUINHBI, OBl
Homep Ko HEYJI0B- JIOB-
pasnena/ Haumeno- | wHauKar 31’{0 yHO XOpOIIIO OTIIMYHO
oMb BaHUE opa
ic- Bun CPC OIICHOYHO | JOCTHKE 3aqliZH0 399TEHO
O HHUS
T(HILTHH cpencTBa KOMIIETE HIKC
bl ML HU3KMHA | CpeAHE | CPEOHMU BBICOKHI
I\
Tekymuii KOHTPOJIb YCIIEBAEMOCTH
N3yuenne
TEOPETUIECK
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Bcero 0aiuios | MmeHee 21 21-30 30-45 45-60

[IpomMexxyTouHas aTTecTaus

Hoaroropa | | IR enee 1 | 31-33 | 34-36 37-40
K 9K3aMEHY I1K-5.2
Mroro Ganton | 0-54 | 5569 | 70-84 85-100

2. IlepevyeHb OLIEHOYHBIX CPEICTB
Kpatkas xapakTepucTHKa OLIEHOYHBIX CPEJICTB, HCIIOJIb3YEMBIX IPU TEKYIIIEM KOHTPOJIC
yCIIEBAEMOCTH U IIPOMEKYTOUYHOM aTTeCTallMK 00yJaromerocs mo AUCIUILINHE:

HaunmenoBanue
OueHouHbIe
OLIEHOYHOTO KpaTkas xapakTepucTrka OlleHOYHOI'O CPeCTBa
MaTepHaIbl
CpeicTBa
Jlaboparopnoe | CpelcTBO OLEHKH YMEHUS MPUMEHSTH MOJTyYEHHBIC [Tepeuenn
3aganue (JI3) | reopernyeckue 3HAHUS 11 0OpaOOTKHU PE3yJILTATOB VH/IMBUTyaTbHBIX
BBIYHCIUTEILHOTO SKCIIEPUMEHTA; COJICPIKUT YSTKUN 3aJaHAN
AITOPUTM JICHCTBHIA
YcTHBII CpencTBo KOHTPOJIS, pACCYMTAHHOE HA BBISICHEHHE 00heMa Bormpockr! o pazneny
onpoc (YO) 3HaHUI 00YYarOIIEToCs M0 ONPEACTICHHOMY Pa3aey JUCITUTUTAHBI
Ok3ameH (O) | CpencTBo KOHTPOIISI YCBOCHHUS Y4eOHOTO MaTepralia Bormpocsl o paznenam
JVCIIATUTHHBI JUCLUTIINHEI,
KOMIUICKT 337124

3. OueHoYHbIE MATEPUAJIBI TEKYIIIEI0 KOHTPOJISA YCIIeBAEMOCTH 00Yy4aI0IINXCsl

HaunmenoBanue
OLICHOYHOT' 0 YcTHBbIN Onpoc
cpeacTBa
IpeacraBaenue u | [Ipumepsl BOMPOCOB 110 pa3zenam JUCIUTLTHHB
coJep:kaHue 1. buonoruyeckuii 1 UCKycCTBEHHbIE HEHPOH. [IpUHIMIIBI OCTPOSHMSI, CHOBHBIE
OICHOYHBIX (GYHKIMY aKTUBAlMH HEUPOHOB.
MaTepuaIoB 3. Knaccudukanus HeMpoHHBIX ceTell, 00JacT MPUMEHEHUS U peliaeMble

3a7a4H.
4. ITepuentpon Pozen6narra, anroputm o0yueHus nmpaBuio Xeo6a. Teopema o
CXOAMMOCTH aJITOPUTMa 00y4deHHUsI TePIENTPOHA ISl TUHEHHO-pa3AeTuMBbIX
MHOXkecTB. [Ipo0iaemMa NCKITI0UAIOIIETo «HITH.

5. MHorocnoitubli nepuentpoH. [Ipeoonenne orpaHn4eHys JIMHEHHOM
Pa3AeTMMOCTH U PeIIeHUe MPOOJIEMbl UCKITIOUYAIOIIETO KT,

6. O01mas uaes TpaJMCHTHBIX METOI0B PEIICHUS 3a/1a4 0€3yCIIOBHOM
onTUMHU3alMU. MeTo ] HaucKopeiiero cnycka.

7. @yHKIMHM nOTeph A7 3a7auu kiaccuukanuu. Cinyyail HecOallaHCHPOBaHHBIX
KJIACCOB.

8. Anroput™m 06paTHOTO pacnpocTpaHeHus OIIMOKU. JIOCTOMHCTBA M HEIOCTATKU
anroputMa. [ToHsITHE Mapanuya CeTH ¥ MPUINHBI €70 BOSHUKHOBCHHSI.

9. Cetu KoxoneHa, npaBuiia ,ecTKOH, CIIpaBeATUBON U MATKOW KOHKYPEHIIUH.
Anroput™M oOydeHus. 3ajaya MHOTOMEPHOM BU3yallu3aluy U
camoopranusyromuecs kaptsl KoxoHneHa.

10. Pexyppentabie ceT. [Iporao3upoBanre BpeMEHHBIX PSJIOB.

11. Vipolienue apXuTeKkTypbl HEHPOHHOM ceTH. Y MEHBIIIEHHUE YHCila BXOIHBIX
CUTHAJIOB.

12. Ceéprounsie HeliponHble ceTu. CBEPTKA, Kackaa cBEpTok. O0yuenne CNN.
13. ITpobnema nepeodyuenus (overtraining, overfitting) HelipoHHBIX ceTel,
BO3MOJKHBIE PEIICHUS.

14. Perynsipu3zanus HeiiponHo# cetu: "weight decay". Perynspusanus TuxoHosa,




Lasso— perynspuszanys.
15. Drambl HelpoceTeBOro aHann3a. MeToabl KOAMPOBAHUS KaTETOPHATBHBIX U
OpJIMHAJIBHBIX JAaHHBIX. MeTo1bl HOpMau3aliu.

Kpurepuu [Ipu o11eHKe YCTHOTO OMPOCa YUUTHIBAIOTCS CIEAYIOIINE KPUTEPUU:

omeHku u mkana | 1. 3naHue marepuana

OllCHUBAHUSI 2. IlocnenoBaTeIbHOCTh M3JI0KECHUS

B 0ajl1ax 3. Branenue peubto U TEpMUHOJIOTHEH
4. [IpuMeHeHHe KOHKPETHBIX TPHUMEPOB
[Ikana oleHNBaHUS:
Buicokuii yposens:
- colep)kaHHWe MaTepuana pacKpbiTO B IOJHOM O0beMe, MpPelyCMOTPEHHOM
MPOrpaMMOil AUCHUIUIMHBL. COJEPKaHHE MaTepHaja pacKpbITO MOCIEI0BATEIBHO,
JIOCTaTOYHO XOPOIIO MPOAYMaHO, MaTepuai H3JI0KEH TPaAaMOTHBIM SI3BIKOM, C
TOYHBIM HCIOJIB30BAHUEM TEPMHHOJIOTUH, TOKA3aHO YMEHHE WILTIOCTPUPOBATH
MaTepuaia KOHKPETHBIMH PUMEpPaMU — 5 6alioB;
Cpeonuti ypogens.
- OJep)KaHUE MaTepuanga PACKpPhITO JOCTaTOYHO IIOJHO, TOKa3aHO ooIiee
MOHMMaHKE BOIPOCA, MOCIEIOBATEIBHOCTh W3JI0KEHUSI MaTepuana JOCTaTOYHO
MPOJyMaHa, MPUBEICHUE PUMEPOB C HE3HAUUTEIbHBIMU OIIMOKaMu — 4 Oaa;
Huoice cpeonezo yposenn:
- cojepXaHHe MaTepuaia PacKpbhITO HEMOJHO, IMOKa3aHo oOllee MOHUMaHUe
BOIPOCA, JIOCTaTOYHOE NSl JAJbHEUIIEr0 M3y4eHHUs MPOrpaMMHOrO MarepHala,
MOCNIEOBATEIbHOCT,  M3JIOKEHUS  MaTepuaja HEJAOCTaTOYHO  IMpOJyMaHa,
MIPUBEJICHUE IPUMEPOB BBI3BIBACT 3aTpyAHEHHE — 3 Oaa;
Huszkuu yposens:
- HE pacKpbITO OCHOBHOE COJEepXKaHHE YYeOHOTro Marepuaia, ITyTaHWIA B
M3JI0KEHUN MaTepHaia, JOIMyIIeHbI OMMOKH B ONpEeNICHINH MOHATHI, HEyMEHHE
MIPUBOJIUTH MPUMEPHI IpU 00BsICHEeHNH MaTepHuana — 0 6amios.
MaxkcuManabHOE KOJIMYECTBO OAJIOB - 5

HaumeHnoBanue JlabopaTopHoe 3a1anune

OLIEHOYHOT0

cpeacTBa

IpencraBaenue u | Jlabopamoprnasa paboma éxknouaem:

cojepKaHue 1) nnan paboTel

OLIEHOYHBIX 2) KpaTKHe TeOPETUICCKUE CBEIICHHS T10 TeMe

MaTepUajIoB 3) METOAMKY BBITOJHEHUS U 3aJaHHs JJIsl CAMOCTOSTEIbHON paboThI
4) BBITIOJIHEHHE 3aJIaHKS ITyTEM HAIMCAHUS KOJIa TIPOrPaAMMbI M OCIIEAYIOIIETO
odopMIIeHHs OTUETa O BHITIOJTHEHHON paboTe
6) KOHTPOJIbHBIE BOTIPOCHI
Ilpumepwl 3a0anuti Ha 1abopamopuyo pabomy
C mnomompio ¢perimBopka PyTorch co3mate MuHMMyM 3 HEWpOHHBIE CETH
apxutekTypbl Resnet (Resnetl8, Resnet20, Resnet110). IIpoBectu oOyuenue Ha
Habope Cifarl0. Pemmrs 3anauy kinaccudukanuu.

Kpurtepun IIpu oyenxe omuemog no 1a6O0PaAMOPHLIM 3a0AHUAM YUUMBIEAIOMCSL Ce0YIOuUe

OIIEHKH U IIKAJA | Kpumepuu:

OIlCHUBAHUSI 1. 3HaHMe TEOPETUIECKOTO MaTepHaia

B 0ajl1ax 2. BeimoniHEeHNE CaMOCTOSITENBHBIX 3aJaHUN

3. OTuer o BHITIOJIHEHHOU padoTe
4. OTBETHI Ha KOHTPOJIbHBIE BOIIPOCHI

IITkana oneHUBaHUS

Buicoxuii yposenv snanuii

- TEOPETUUECKUI MaTepual 3HaeT, IPABWIHHO BHITIOJIHEHBI BCE 3aJ]aHUs B
COOTBETCTBUH C TPeOOBAaHUSMHU, CBOEBPEMEHHO MTPEIOCTABIIEH OTYET O
BBINOJIHEHUH pabOTHI - 5 OaIoB.




Cpeonutl ypogeHs 3HaHUL:

- TEOPETUYECKHI MaTepHall 3HACT, MPABUIHHO BHITIOJTHECHBI BCE 3a/IaHHUS,
MIPEIOCTABIICH OTYET O BHITIOJHEHUH PabOTHI, TMOO B CITydyae HECBOEBPEMEHHOTO
MPEIOCTABIICHUS OTYETA MJIM C HATMYMEM HECYICCTBEHHBIX ONIMOOK B
BBINIOJIHEHUH 3a1aHuii -4 Oaa.

Huoice cpeonezo yposns:

Brimonueno He Bee, HO 60s1ee 50% 3amannii, HECBOSBPEMEHHO MPEIOCTABICH
OTYET O BBIMOJHEHUHU PaboTHI - 3 Oasa.

Huskuu yposens:

- BeInosTHEHO MeHee 50% 3agaHuii, OTYET O BHIMOJIHEHUU pabOThI HE
npenocrasieH — 0 6amioB

MakcuManbHOE KOJIHYECTBO 0alIoB — 5.

4. OueHo4YHbIe MaTe

HAJIbI IPOMEKYTOYHOM aTTeCTAMHI

HaunMmenoBanue
OLICHOYHOI'0
cpeacTBa

IK3aMeH

IIpeacraBienue
U coJep:KaHue
OLICHOYHBIX
MaTepHajioB

OHCHO'—IHBIC MaTCpI/IaJH)I, BBIHCCCHHBEIC Ha OK3aMC€H, COCTOAT nu3
IK3aMEHAIIMOHHBIX OWIIETOB. B KakaoM OWiieTe NpPUCYTCTBYET TEOPETUUECKUIt
BOMPOC M3 CIIHUCKa O0a30BBIX BOIPOCOB K 3K3aMEHY M 3aJlaHHE IMPAKTHUYCCKOTO
XapakTepa JUIs TPOBEPKH MPAaKTHUYECKMX yMeHH#. Bcero 25 sK3aMeHAIIMOHHBIX
OMIIETOB.

I Iprmepbl SK3aMEHALMOHHBIX OUIIETOB:
buner Ne 1

1. UckyccrBennble HelipoHHble ceTH. [Ipunuummnel nocrpoenust. OCHOBHbIE
(GYHKIMN aKTHBAllUU HEWPOHOB.

2. PexyppeHTHBIE HEHPOHHBIE CETH.

3. B PyTorch HaifTu ¢pyHKIMIO aKTUBAIMH, KOTOPasi MPUBOJIUT K HAUMEHbIIEMY
3aTyxaHuro rpaauenTa. J{is nposepku co3naiite HC, kotopas Oyaer umMeTs BHYTpH 3
MIOJTHOCBSA3HBIX CJI0s1, 1O | HEHpOHY B KakJ1oM 0e3 HelpoHOB cMmeleHus. Beca aTux
HEWPOHOB MPOUHUIIMATN3UPYITEe enuHuiiaMu. Ha BXos B 3Ty ceTh OyieTe rnojaBath
qucila U3 HopManbHOro pactpenenenus. Cnenats 200 3armyCKoB U IOCUUTATh
cpelHee 3HaueHue TpajiueHTa B nepsoM cioe. Haiinure Takyro QpyHKIMI0, KOTOpas
OyzeT 1aBaTh MaKCUMallbHbIE 3HaUEHHUs TpajlueHTa B IepBoM cioe. Bee pyHkumn
aKTUBALMU HY>KHO MHULIMAIU3UPOBAThH C ApIYMEHTaMH 110 YMOIYAHUIO (IIyCThIMU
CKOOKaMHu).

Bunet Ne 2

1. Anroput™m 0OpaTHOTO pacnpocTpaHeHus OMUOKHU. JIOCTOMHCTBA U HEIOCTATKU
anroputMa. [ToHsITHE Mapannya ceTH ¥ MPUINHBI €70 BOSHUKHOBEHHSI.

2. Perynspusanus HelipoHHo# cetu: «weight decay».

2. PeasmzoBate ResNet20 qs CifarlO.

W3 6ubnmoreku torchvision (craBuTcst BMecTe ¢ pytorch), MOKHO UMITIOPTHPOBATh
ResNetl8 xomanmoit

from torchvision.models import resnet18

Job6aBpTe L2-perynmsapuzamuio. B PyTorch ona akTuBHpyeTcss ¢ MOMOIIBIO
napamerpa weight decay B ontummusarope. 3HadeHue oObIYHO BbIOMparoT u3 [le-3,
le-4, 1e-5]. [Ipumep:

optimizer = torch.optim.Adam(model.parameters(), Ir=1e-4, weight_decay=1e-5)
CocraButb Tabmuity. ['paduku accuracy u loss Ha Banmmmanuu. [IpoBectu anamus.

Kpurepuu
OLICHKHU U
IKaJIa
OLICHUBAHUSI

Yucno 6anioB, KOTOPOE MOXKET MOITYYUTh O0YHAIOIIUICS 32 9K3aMEH, COCTABISET OT
20 no 40.

HpI/I BBICTaBJIEHMH OQJIOB 3a OTBETHI HA BOIIPOCHI U 3a/1aHUC B ouiere YUUTBIBAIOTCA




B 0aJl1ax

CJIeIyIOIME KPUTEPUU:
[Ipu BbIcTaBIeHNHN GAJIIOB 32 OTBETHI HA BOIIPOCHI YUUTHIBAIOTCS CIEAYIONINE
KpUTEPUH:

1. 3HaHME MOHATUH, KATETOPUIA

2. Buamenue meTosiaMu U TEXHOJOTUAMM, 3allIaHUpOBaHHBIMU B PI1J]

3. Brnanenue crniennaabHBIMU TEPMUHAMU M UCIIOJIb30BaHUE UX MPU OTBETE.

4. YMeHHUe O0BSCHSATS, IeNaTh BEIBOJIBI M 00OOIICHNUS, 1aBaTh apTyMEHTHPOBAHHEIE
OTBETHI

5. JIOrMYHOCTb U N1OCIIE0BATEIBLHOCTD OTBETA

Buicokuii yposenn:

- OTBET I10Ka3bIBAET IIPOYHBIC 3HAHNSI OCHOBHBIX ITPOLIECCOB U3Y4aeMOU MpeaAMETHON
00J1acTH, OTINYACTCS TTTyOMHOMN M IMOJTHOTOM PacKpPBITHS TEMBbI; BIIAJICHUE
TEPMUHOJIOTHYECKUM aIapaTOM; YMEHUE OOBACHATH CYyLIHOCTb, SIBJICHUH,
MIPOIIECCOB, COOBITUH, JIENIaTh BHIBOJIBI U 0000IIEHUS, JaBaTh apryMEHTHPOBAHHBIC
OTBETHI, IPUBOJIUTH IPUMEPHI; CBOOOAHOE BJIa/IEHUE MOHOJIOIMUECKON PeUbto,
JIOTHYHOCTH | MOCTIeI0BATEIbHOCTh 0TBeTa — 30 OaoB.

Cpeonuii yposeHy:

- OTBET IOKAa3bIBACT XOPOIINE 3HAHUS OCHOBHBIX MTPOIECCOB N3Y4aeMOU MPeAMETHON
00J1aCTH; BJIaICHUE TEPMUHOJIOIMUYECKUM alapaToM; yMEHHE OOBSICHATh CYIIHOCTb,
SIBJICHHIA, TIPOLIECCOB, COOBITHH, JeNIaTh BEIBOJBI M 000OIICHHS, 1aBaTh
apryMeHTHPOBAaHHBIE OTBETHI, IPUBOIUTH IPUMEPbI; CBOOOIHOE BIIaIEHUE
MOHOJIOTUYECKOH PEeUb0, IOTHYHOCTD U MOCIIEA0BATEILHOCTL 0TBeTa. OTHAKO
JIOITyCKAeTCsl HE3HAYUTEIbHbIE HETOYHOCTH B OTBETE — 25 Oasa.

Huoice cpeonezo yposenn:

-OTBET He MOJIHBIN, C HEIOCTATOYHOM ITyOUHON U 1TOJHOTOM packpsiTus — 20
Oaos.

Husxuii ypoeens:

OTBeT NoKa3bIBaCT MUHUMAJIBHO JIOMYCTUMBIH YPOBEHb 3HAHUMN, UMEET MECTO MHOT'O
omuOOoK MpH 0TBETE Ha BOnpochi—10 Gamios.

OTBeTHI Ha BOIIPOCH! HE PacKphITHl — 0 OayToB

[Tpu BeICTaBIIEHNN OAJUTOB 32 3a/IaHKE B OWJICTE YUYUTHIBAIOTCS MPABUIBHOCTh
BBITIOJTHEHUS MPAKTUYECKOTO 3aaHHUS.

Buvicoxuii ypogens:

- 3a7jaHK€e BBITIOJHEHO MOIHOCTHIO — 10 GamtoB

Cpeonuti ypogenn.

- 33JIaHKEC BBIIOJIHEHO C HE3HAUNTEIbHBIMU OIIMOKaMHK — 8 0alljIoB

Huoice cpeonezo yposens.

- 3aganne BoeinoianeHo Ha 50% — 5 6amios

Husxuii ypogens:

- MHOT'O OIIIHOOK — 2 Oamia

He Beimonueno — 0 6ayuioB

MakcuMaJIibHOE KOJUYeCTBO 02108 32 dk3ameH — 40.
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