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1. Tleau u 3a1a4u 0CBOEHUS TUCHUTIIMHBI

Lenb IUCHMIUIMHBI 3aKIIOYAaeTCs B OBJaJCHUHM (yHIAMEHTAIBbHBIMU 3HAHUSMH B
001aCTH HEHPOHHBIX CETeH M MX MCIOJIB30BAaHUU IPU PEIICHUU HAYUYHBIX U MPUKIIAJHBIX 33/1a4.

3amaun JUCIUIUIHHEL:

— u3ydyeHue Oa30BBIX TEOPETHUECKHMX OCHOB METOJOJOTHH HEHPOHHBIX CeTeH,
MaTEeMaTUYECKUX MOJEIEH 1 METO/IOB, JISKAIINX B OCHOBE HEHPOHHBIX CETEH;

— (¢opMHpOBaHME YMEHUH BbIOOpa apXHUTEKTYpPbl HEHPOHHOW CceTH C Y4&TOM
0COOCHHOCTH pelIaeMbIX 3371ad;

— (dopMHpOBaHHE YMEHUI peann30BaTh HEWPOHHYIO CETh C UCIOJIB30BAaHUEM MAKETOB
porpamm;

— (dopMHpOBaHHE HABBIKOB DPabOTHl ¢ HaOopamMH MaHHBIX, HCIOIB3YEMBIMH IS
00y4eHUsl HEHPOHHOM ceTH;

— (opMHpOBaHHE YMEHHI aHAIU3a PE3yJbTaTOB pabOTHI HEHPOCETH U KOPPEKTUPOBKU

MTOCTPOEHHBIX MOJIEIICH.

2. Mecto nucuuniaunbl B crpykrype OIIOII BO

JlucuuruinHa OTHOCUTCS K JMCHUIUIMHAM oiektuBHOro Moxyns «Digital & IT.
MammHHOe 00y4eHne U aHau3 JaHHBIX» YacTH y4eOHOro IulaHa, GOpMUpPYyEeMON y4aCTHUKAMU
00pa3oBaTENbHBIX OTHOIICHHH.

Heo0xoauMbIMu yCITOBUSIMU JUTSI OCBOSHHSI TUCIIMIIIIMHBI SIBIISTFOTCSI:

— 3HAHHE OCHOBHBIX MOHATUH JTUCKPETHOW MaTeMaTUKH, NPHUKIATHON aiaredpsl,
BBIYUCITUTENILHOW MaTeMaTHKH,

— 3HaHMEe OCHOB s3blKa MporpamMupoBanue Python, ymenwe paspabarbiBaTh
QITOPUTMBI PEIICHHS 3a]1a9 U 3aIMCHIBATh WX HA S3BIKE MTPOrPaMMHUPOBAHUS;

— BIIQJICHUE HAaBBIKAMH WCIIOJIB30BAHUSI KOMITBIOTEPHBIX TEXHOJOTUH W CpE/ICTB
00paboTku nHpoOpMaIuu.

ConepxaHue AMCUUIUIMHBI CIY>KUT OCHOBOW JJIi OCBOEHUS IUCHMIUIMH «[IpuknagHbie

3ala4i aHaJin3a JaHHBIX», I TPOXOXKIACHUSA ITIPAKTHKH, HaquO'HCCHeILOBaTCHBCKOﬁ pa6OTI>I.



3. Pe3yabTaTbl 00yuYeHUs MO IUCUMILINHE

[Ipouiecc wW3ydyeHWs] AWCHMILIMHBI HAMpaBieH Ha (OPMUPOBAHHME CIEAYIOUIUX
KOMIIETEHIIUN:
Tab6muna 3.1
KOZ[ 1 HAUMCHOBAHUC
KO)I 1 HAUMCHOBAHHUC KOZ[ 1 HAUMCHOBAHUC pe3ynLTaTa O6y’~IeHI/I51 110
I/IHZ[I/IKaTOpa JOCTUXCHUA
KOMIICTCHIIUU JUCLHUIIIINHEC

komnereHumu (MIAK)

YK-1. Crocoben
OCYILIECTBIISITH MOUCK,
KPUTUYECKUN aHAJINU3 U
CHHTE3 HH(pOpMaInH,
NPUMEHSTh CUCTEMHBIN
MOAXOM JUISl pEIIeHUS
MOCTaBJICHHBIX 3a/1a4

VK-1.1. OcymectBusier
BBIOOD aKTyaJIbHBIX
POCCHICKIX U 3apyOeKHBIX
HCTOYHUKOB, & TaK )K€ ITOUCK,
c6op u 06paboTKy
nHpOpPMANNH, HEOOXOAUMOMH
IULSL PELCHNUS IOCTaBJICHHOM
331241

3Hath 31: MexaHu3Mbl U METOTUKH MOKCKa, cOopa
1 00paboTKu HHMOPMAIHH, HEOOXO MO IS
pemeHns MOCTaBICHHOH 3a/1a4H.

VYMmers V1: AHanu3upoBaTh NpEACTaBICHHBIC
HWCTOYHUKH UHPOPMALINH, BEITIOIHATH OTOOP
HYKHOU MH(pOpMAaIm.

Bnanmers B1: Meronukoii moucka, cbopa u
00paboTku mHOpMAIIH, HEOOXOIMMOH IS
pemeHns NOCTaBICHHOH 3a/1auH.

VK-1.2. CuctematusupyeT u
KPUTHYECKH aHAIU3UPYET
nH}poOpMaIHIO, MOTYICHHYIO
U3 pa3HbIX HCTOYHUKOB, B
COOTBETCTBUH C
TpeOOBaHUSAMMU U YCIOBUSIMHU
3a7a4n

3HaTh 32: MexaHU3MBbI U METOUKHA
CHCTEMaTH3alliH, aHAIIN3a ¥ CHHTE3a HHPOPMALIUH,
B COOTBETCTBUU C TPEOOBAHUSIMU U YCIOBUIMHU
3aJ]auu.

Ymets V2: CucreMaTu3upoBaTh U KPUTHUECKU
AHAIM3UPOBATh MHPOPMAIIHIO, HEOOXOUMYIO IS
peuleHys IOCTABJICHHOM 3a1auu.

Bnaners B2: MeTonukoii cucTeMaTH3aliu,
aHanmu3a HHGOPMAIMK B COOTBETCTBHHU C
TpeOOBaHUSAMH U YCIOBUSAMH 33aUH.

VK-1.3. Ucnione3yet
METOJIMKH CHCTEMHOTO
MOAXO0J1a IPH PEIICHUH
TIOCTABJICHHBIX 33124

3HaTh: 33 METOAMKH CUCTEMHOIO MOAX0a pU
peIICHIH MTOCTaBICHHBIX 3324

YMeth: V3 npUMEHATh METOIUKH CUCTEMHOTO
MTOIX0/1a TIPU PEIICHUH ITOCTABICHHBIX 3a/1a4
METOIMKH CUCTEMHOTO TIOIX0/1a TIPH PEIICHIH
IIOCTaBJICHHBIX 3a7a4

Bunagets: B3 nmMeeT onbIT IpUMEHEHHSI METOAUKHU
CHCTEMHOTO TIOIX0/Ia MPH PEIICHUHU TTOCTABIICHHBIX
3a7a4

YK-2. Cnocoben
OTIpEJIeNIATH KPYT 3a7a4 B
paMKax MOCTaBJICHHOH LieNnn
1 BBIOWPATH ONITUMAIIbHBIE
CHocOOBI UX pElICHHS,
UCXOAS U3 IEUCTBYIOIIMX
MIPaBOBBIX HOPM,
MMEIONTUXCS PECYPCOB U
OrpaHUYEHUN

YK-2.1. IlpoBoaut aHanus
MOCTaBJIEHHOM 1eNH U
(hopMyIHPYeT COBOKYITHOCTh
B3aMMOCBSI3aHHBIX 33134,
KOTOpBIE HEOOX0TUMO
PEIIUTh IS €€ TOCTHIKEHUS

3HaTh 34: OCHOBHBIE IPUHLIUIIBI IPUMEHEHUS
UH(OPMALMOHHBIX TEXHOJIOTHH anmapara npu
MOCTAaHOBKE 33124 ¥ BEIOOpa METOJIOB UX PEIICHHUSI.

YMets Y4: IpUMEHATh METOJIbI €CTeCTBEHHBIX
HayK IIpU UCCJIEAOBAHNH 3a]a4.

Bnaners B4: HaBbIkaMu aHalIM3a, CHHTE3a U
0000111eHUs] HHGOPMAIIHH.

YK-2.2. Beibupaet
ONITHUMAJIBHBII CI0CO0
peleHus 3a1a4, UCXOs U3
HMEIOIINXCSl PECYPCOB U
OrpaHUYEHUI

3HaTh: 35 ONTHMAaNBHBIN CIIOCOO pemeHus 3ajad,
HCXOJIs M3 MMEIOLIMXCSI PECYPCOB U OrpaHUYCHUI

YmeTb: Y5 onpenensts ONTHMAaIbHEIA crioco0
pelIeHNs 3a/1a4, HCXOs U3 UMEIOIINXCS PeCypCcoB
1 OrpaHUyYEHu i

Bnaners: BS HaBbIKOM pUMEHEHUS ONITUMAIBHOTO
crioco0a pelreHust 3a1a4, HCXOIsI U3 UMCIOIIUXCS
PeCypcoB M OrpaHUYEHUN

VYK-2.3. Ananusupyer
JefcTByIOIIEe
3aKOHOJIATEJIbCTBO U
IIpaBOBBIC HOPMBI,
peryiupyronme 00JacTh
npodeccuoHaTbLHOM
JIeATeIbHOCTH

3HaTb 36: BUJIbI TULEH3UPOBAHUS KOMITBIOTEPHBIX
MPOTPaMM U HaKJIaAbIBAEMBIX JINLEH3UAMHU
OTrpaHUYEHUN

Ymets Y6: 0popMIISITE IPOTrpaMMHBIN KOJT B
COOTBETCTBHHU C TPEOOBAHUSIMU, IPUHITHIMU JIs1
COOTBETCTBYIOIIETO s13bIKa IPOTrPaMMHUPOBAHHUSL.

Bragets B6: cmocOOHOCTBIO OTIPEENATh HENH U
3ala4M MPY IPOTPaMMHOM PEIICHUH MPOEKTHOU
podecCHOHANBLHOM 3a8/]a4y C Y4€TOM PECYPCHBIX:




BPEMCHHBIX, (DMHAHCOBBIX — OTPAaHUYCHUN B
COOTBETCTBHH C HOPMaTHBHO-TIPABOBOI
JIOKyMEHTaluen

IIKC-3 Cnocoben
pa3pabatbIBaTh ¢
ucnoiyp3oBanueM CAD-,
CAPP-cucrem
TEXHOJIOTHYECKHUE TIPOIECCHI
HM3TOTOBJIEHUS
MAaIIHHOCTPOHUTEIBHBIX
U3JIeIui cpenHen
CJIOKHOCTH

[IKC-3.1 Brioupaer ¢
npumenennem CAD-, CAPP-
CHICTEM BHI I METOL
H3TOTOBIICHHUS U CXEM
0a3upoBaHMUs HCXOTHBIX
3arOTOBOK M CTaHIAPTHBIX
CPEICTB TEXHOJIOTHIECKOTO
OCHAIIICHUS, HEOOXOTUMBIX
JUTSL peau3anuu
TEXHOJIOTHYECKUX MPOIIECCOB
H3TOTOBIICHUS
MAalIMHOCTPOUTEIHHBIX
WU3ACIUN cpeHel CI0KHOCTU

3uate: 37 npumenenne CAD-, CAPP-cuctem Bug
¥ METOJI U3TOTOBJICHUS U CXeM 0a3MpOBaHUS
HCXOJIHBIX 3aTOTOBOK U CTaHAAPTHBIX CPE/ICTB
TEXHOJIOTHYECKOTO OCHAIEHHUS, HEOOXOMUMBIX IS
pea3anuy TEXHOIOTHISCKHX IIPOLIECCOB
HU3TOTOBIICHUS MAIIMHOCTPOUTEIBHBIX H3ICTHI
CpeaHel CI0AKHOCTH

Ywmerts: Y7 npmenste CAD-, CAPP-cucrem Bun u
METO/] M3TOTOBIICHUS U CXeM Oa3upOBaHHUS
HCXOJIHBIX 3aTOTOBOK U CTaHIAPTHBIX CPE/ICTB
TEXHOJIOTHYECKOTO OCHAIIEHHUS, HEOOXOMMMBIX ISt
peau3aIiy TEXHOJOTHYSCKUX MPOIIECCOB
H3rOTOBIICHHSI MAIIIMHOCTPOUTEBHBIX U3ACTHI
CpelHEN CII0)KHOCTH

Bnaners: B7 npumenennem CAD-, CAPP-cuctem
BUJ ¥ METOJI M3TOTOBIICHUS U CXeM 0a3MpOBaHUS
HCXOJHBIX 3arOTOBOK U CTAaHJAPTHBIX CPEACTB
TEXHOJIOTHYECKOTO OCHAIICHNUSI, HEOOXOAUMBIX JJIs
peanu3aiy TEXHOJIOTHYECKUX IPOLIECCOB
N3TrOTOBJICHUS MAIMHOCTPOUTEIIbHBIX I/I3[[CJ'II/II>1
CpeaHeil CI0AKHOCTH

IIKC-3.2 Odopmisiet ¢
npumeHeraneM CAD-, CAPP-
, PDM-cuctem
TEXHOJIOTHYECKYIO
JOKYMEHTAI[HIO Ha
TEXHOJIOTHYECKHE TPOIIECCHI
U TEXHOJOTUYECKHUE
MapIuIpyThl U3TOTOBIICHUS
MAIIHHOCTPOUTEIbHBIX
U3JIeNIUN cpeaHell CII0AKHOCTH

3Hath: 38 odopmienue ¢ npumeneauem CAD-,
CAPP-, PDM-cuctem TeXHOJIOTHIECKYIO
JOKYMCEHTAIUIO Ha TCXHOJIOTMYECKUEC MPOLICCChI U
TCXHOJIOTUICCKUEC MapUIPYThl U3TrOTOBJICHUA
MaIIMHOCTPOUTEIBHBIX U3ACIHHA CpeaHen
CIIO’KHOCTH

Ymets: Y8 odopmisats ¢ nmpumenerneM CAD-,
CAPP-, PDM-cucTeM TeXHOJIOTHYECKYTO
JOKYMEHTAIMIO HAa TEXHOJIOTHYECKUE MIPOLECCH U
TEXHOJIOTHYECKHE MaPLIPYThl H3TOTOBICHUS
MAaIIMHOCTPOUTENBHBIX U3JEIHIA CpeTHer
CJIO’KHOCTH

Bnanets: B8 opopmienuem ¢ npumenenunem CAD-
, CAPP-, PDM-cucrem TE€XHOJIOTUIECKYIO
JOKYMEHTAIUIO Ha TCXHOJIOTMYECKUEC MPOLICCChI U
TEXHOJIOTHUICCKUE MapIIPYThl U3TrOTOBJICHUA
MalIMHOCTPOUTENBHBIX U3JEIUNA CpelHEN
CIIO)KHOCTH

[IKC-3.3 IIpumenser
METOJMKY BeIOOpa
TEXHOJIOTHYECKUX PEKIUMOB
TEXHOJIOTHYECKUX OIepaIuit
U OIpeemsieT THII
MIPOU3BOJICTBA NU3TOTOBIICHHS
MAaIIMHOCTPOUTEIHHBIX
WU3ACNIUM cpeiHeN CI0KHOCTH
¢ npumenenuem CAPP-
CUCTEM

3HaTh: 39 METOIUKY BHIOOpA TEXHOIOTHUECKUX
PEKUMOB TEXHOJIOTHUECKHX OTIEPAUi 1
OIIpEeAEeIAeT TUII IPOU3BOJICTBA U3TOTOBIICHNUS
MAaIIMHOCTPOUTENHHBIX U3JEIHIA cpetHer
cioxHocTu ¢ npumeHeHrneM CAPP-cuctem

Ymerh: Y9 ucronb30BaTh METOJUKY BEIOOpa
TEXHOJIOTHYECKHX PEKHMOB TEXHOJIOTHUECKHX
oTiepanuii U onpeseNnseT TUIl IPOU3BOICTBA
W3TOTOBJICHUS MAIIHHOCTPOUTENBHBIX U3/IEIHI
cpemHelt cioxxHOCTH ¢ mpumeneHnemM CAPP-
CHCTEM

Bnaners: B9 meToaukoii Ber6opa
TEXHOJIOTHYECKUX PEKIMOB TEXHOIOTHIECKUX
oTIepanuii ¥ ONpeaessieT TUI IPOU3BOACTBA
M3TOTOBJICHUS MAIIMHOCTPOUTENBHBIX U3AEIHI
cpenHel cioxkHocTH ¢ npumeneHnem CAPP-
CHCTEM




4, O0beM IUCHUILINHBI

OO0 00bEM JUCHUILUINHEI COCTABIJIAET 3 3a4ETHBIX enuHuLbl, 108 yacos.

Tabmuma 4.1.
AyIUTOpHBIC 3aHATHUS/KOHTAKTHast paboTa,
®opma
®dopma Kypc/ qac. CamocTogTeabpHas .
MIPOMEXKYTOUHOI
00yueHHs CEMECTp Ipaktuyeckue | JlabopaTopHbie paboTa, Jac.
Jlexkuun aTTeCcTalluu
3aHATHS 3aHATHS
ouHas a/7 18 34 - 56 3a4éT

5. CTpyKTypa M coJep:KaHue JUCHHIINHBI

5.1. CtpyKTypa IUCIUTLTAHBI/MOTYIIS.

oyHas popma o0yuenusi (ODO)

Tabmuua 5.1.1

CrpykTypa AyIuTOpHBIE
No JUCIATUTAHBL/ MOTYJIS 3aHSATHUSA, Yac. CPC, | Bcero, OlICHOUHbBIC
n/n | Homep Haunmenosanue yac yac Kox MJIK cperncTea
J. | Hp. | JIab. ' '
paszena paszena
Bsenenue B Komnoxksuym Nel
1 1 TEMaTUKy 1 1 _ 6 8 (ITpunoxxenue 1)
HCKYCCTBEHHBIX
HEHUPOHHBIX ceTel
ITakets! nporpamm Komnmoksuym Nel
2 2 IUTS pabOTHI C 1 1 - 6 8 VK-1.1 (ITpumoxxenwne 1)
HEHUPOHHBIMHU CETSIMU VK-1.2
Obyuenue YK-1.3 Komnoxksuym Nel
3 3 HEHPOHHOMU CETH. 1 2 - 5 8 YK-2.1 (ITpunoxxenwue 1)
Habops! maHHBIX YK-2.2
[MonHoCBsI3HAS YK-2.3 KommokBuym Nel
HeWpoHHas CeTh [IKC-3.1. | (Ilpunoxenue 1)
4 4 MPSMOTO 1 2 - 5 8 ITKC-3.2
pacmpocTpaHeHUs IIKC-3.3
(FNN)
IlocTpoenue Komnoxksuym Ne2
5 5 ApXHTEKTYDHI 1 5 ) 5 8 (ITpunoxxenue 2)
HEeWpOHHOI CeTH U ee
o0OyueHme
Pa6ora ¢ TensorFlow KomnokBuym No2
6 6 1 2 - 5 8
u Kaggle (ITpunmoxxenwue 2)
AHanu3 xayecTBa KomnoxkBuym Ne2
7 7 oOyuenwus HeripoHHOH | 1 2 - 4 7 (ITpunmosxerwne 2)
cetn
Hva/IMCHCHI/Ie § VE-11 i(r(I)J'IJ'IOKBI/IyM NZ'Q)Z
HEWPOHHBIX ceTeit PHIIOKEHHE
8 8 JUIS pELICHHUS 3aa491 1 2 ) 4 ! YK-1.2
perpeccuu zﬁ:;i
9 9 CBf:pTquBIe 1 4 ) 4 9 VK-2.9 Komnoxsuym Ne3
HEHpPOHHBIE CETH VK-2.3 (ITpunoxxenwne 3)
IIpenBapurenbHO MKC-3.1. Komnoxsuym
10 10 00y4ueHHbIE 1 4 - 4 9 IKC-3.2 Ne3(ITpunoxxenu
HEHpPOHHBIE CETH HKC-3:3 el)
Heiiponnsie cetu ans Konnoxsuym
11 11 3ama4 00paboTKH 4 6 - 4 14 Ne3(ITpunoxxenu
€CTECTBEHHOTO SI3bIKA e3)
PexyppentHbie Komnoxksuym Ne3
12 12 . 4 6 - 4 14
HEHPOHHBIE CETH (ITpunoxenwue 3)




Bonpocst JuIst
13 | 3auér - - - - - 3auéra
(ITpunoxenwue 3)

Hroro: | 18 | 34 - 56 108

5.2. Coneprxanue UCIUTIINHBL.

5.2.1. Coneprkanue pasaesoB JUCUUIUIMHBI (AUJAKTHUECKUE STUHHIIB).

Paznen 1. «BBenenne B TeMaTuKy MCKYCCTBEHHBIX HEHPOHHBIX CETEH». XPOHOJOTHYECKHE
ATanbl Pa3BUTHsI HEUPOHHBIX ceTeil. Mojenb MCKycCTBeHHOro HelipoHa Mak-Kamioka u Ilurtca,
[Tepcentpon PozenOnarra. OpHOCIIOWHBIE M MHOTOCIOHHBIE HEHpoHHBIE ceT. CeTH MPsIMOro
PacpOCTpaHEHUsI U CETU C OOpaTHBIMHU CBs3MH. [loHsSTHE «TiTyOOKHME HEHpPOHHBIE CETH» M UX
npeumymiectsa. Kiaccudukaius HEHpOHHBIX ceTel B paspe3e paclpOoCTpaHEHHs CUTHajda MU
IyOuHBl HEHpOHHOHM ceTu. 3ajgauM, periaeMble NIIyOOKUMHM HEWPOHHBIMH ceTsMH. DyHKUUH
aktuBanmu. OOopynoBaHue, npumensiemoe Ui HelpoHHbelx cereil. CUDA — mporpamMMmHbIi
unrepgetic s GPU ot komnanuu NVIDIA.

Pasznen 2. «I[lakersl mporpamMm st pabOTbl ¢ HEWpOHHBIMH ceTaMu». O030p HakeToB
nporpamm. [Takersr st paboTel ¢ nanubivMu. [Takerst NUMPY u Pandas. [Takers! [1uisi MAIIMHHOTO
obyuenus. JluctpubytuB Anaconda, makersr JupyterLab, Jupyter Notebook. bubmuorexku Python
JUTsL MOJICTIMPOBaHuUs ¥ 00y4eHus HeliponHoii cetu. [lakerst TensorFlow, Theano, Keras. Pa6ora ¢
cepsucom Google Colaboratory.

Paznen 3. «O0yuenue HelipoHHO cetn. HaGopel naHHbIX». OOyuyeHHe € y4yuTeleM,
oOydyeHue 0e3 yuutensi, oOydyeHHE C MOJKPEIUIEHHMEM. AJTOPUTM OOpPaTHOTO pPacHpOCTpaHEHHUs
omOku. Tumsl 3a1a4, 3(p(HEeKTUBHO pelIaeMbIX C MOMOIIBIO MTYOOKMX HEHPOHHBIX ceTed (3amaun
pacro3HaBaHusl, 3a7a4d KilaccH(HKaLlUM, 3aJlaull perpeccud, 3agaud Kiactepusaimu). HabGopsl
JAHHBIX Uil 00ydeHHs HEHpOHHOW ceTH. TpeHupOBOUHBIE, TECTOBBIE U IPOBEPOYHBIE JIAHHBIE.
Bo3morkHOCTH MakeToB 10 paboTe ¢ Habopamu JaHHbIX. [TonsTre smoxu o0yuenus. Ilonck HabopoB
JIAHHBIX U3 pa3IMnYHbIX HcTOUHUKOB (Githab u npyrux).

Paznen 4. «[lonHocBsI3Hast HelipoHHast ceTh mpsiMoro pactpoctpanenus (FNN)». Anamu3
HaOopa JaHHBIX C TOYKHU 3pEHMs JaJbHEHIero MOCTpOoeHus HeipoHHoi cetn. KommuecTBo
CKPBITBIX CJIOEB U KOJUYECTBO HEMPOHOB. ba3oBble 0OBEKTHI U MapaMeTpbl 0OBEKTOB INTyOOKHX
HepoHHBIX ceTeit B TensorFlow.

Pazgen 5. «llocTtpoeHue apxXuTEeKTypsl HEUPOHHON ceTH U ee oOydeHwe». MeTpuku
kadectBa. Merpuku MSE, MAE, accuracy, precision, recall, Cross Entropy. ®yHkiuu noreps u
ONTUMHU3ATOPbl 00yueHUs. DYHKUMHU MOTEepb M onTuMuzaropsl oOydenus. Dynkuumu SGD,
RMSprop, Adam. Pacio3naBanue nmpeaMeToB oaexabl — Habop manuasix MNIST. TIpenckazanue

00y4eHHOI HEMpPOCETH.




Pasnen 6. «Pabora ¢ TensorFlow u Kaggle». O6bexThl, QyHKIMH U TapaMeTPbl 00bEKTOB
rmy0okux HelpoHHbix cereil B TensorFlow. Pabora ¢ mmardopmoii Kaggle. BozmoxnocTn
cepBuca. OcHoBHoli ¢yHkironan mwiathopmbel Kaggle. CopesroBanus na Kaggle.

Pazgen 7. «AHanu3 kadyecTBa 00ydeHUs] HEUPOHHOU ceTn». OIeHKa pealbHOTO KavyecTBa
MOJICNId HEHUPOHHON ceTh W Habopwl maHHBIX. [loHsATHE «@epeoOydyeHre» HEHPOHHON CETH.
Omnpenenenue nepeoOydeHuss ¥ METOIbI OOPHOBI ¢ HUM.

Paznen 8. «[lpuMeHeHre HEHPOHHBIX CeTeW JUId pEIIeHHWs 3aJa4d  PErpecCHm.
[lkanupoBaHue W HOpMaau3alUs BXOAHBIX JaHHbIX. BbIOOp MeTpUK KadecTBa, (YHKLUH
OLIMOOK M aKTUBAILIMK B 3aBUCUMOCTH OT peIaeMoi 3a1a4H.

Paznen 9. «CBépTounbie HelipoHHBIE ceTn». CpaBHEHHE IOJHOCBSI3HOW M CBEPTOYHOU
HEHPOHHBIX CETEW MpH PEeIIeHUH 3a7ay pacro3HaBaHus n3o0paxenuil. SAapo cBEpTku. Marpuna
nzoOpaxenuit. Cnou cBEPTKUM U ciou mnoaBblOOpku. MucTtpymentsl Keras u TensorFlow,
KOTOpbIE TO3BOJISIFOT IOCTPOUTH CBEPTOUHYIO HEHpOHHYIO ceTh. CBsi3b MEXIy Habopamu
JMAHHBIX W apXUTEKTypoil Heiponnoir ceru. HabGop mammpix CIFAR-10. Apxutextypa
cBéprounoii cetu LeNet 5.

Paznen 10. «IIpenBapurenbHo  oOyueHHble — HeilpoHHble  cetu». llpeumymiectBa
UCIOJIb30BAaHUS IIPEBAPUTENILHO OOYYEeHHBIX HeHpoHHbIX ceTeil. HelpoceTn, oOydueHHble Ha
Habope nmanHbiX ImageNet. OG30p coBpeMEHHBIX NPEABAPUTEIBLHO OOYUEHHBIX APXHUTEKTYP
HEHPOHHBIX CETeW ISl pelIeHHs 3aJadd pacro3HaBaHUs u3o0paxkeHuil. IlpeaBapurenbHO
obyuennbie Heiipocetn VGG, ResNet, Inception, DenseNet, Exception. IlepeHoc oOyuenus B
HepoHHBIX ceTsx. [lepeHoc oOyueHHsI Ha mpuMepe NpeABapUTEIbHO 00y4eHHON HEeWpOHHOMH
cetn VGG16.

Paznen 11. «Hetliponnsie cetu s 3a1a4 00pabOTKHM €CTECTBEHHOTO s3bIKay. BBeneHue B
00pabOTKy €CTEeCTBEHHOrO s3blKa. AJTOPUTM NOJATOTOBKM TeKcTa (IPUBEICHHE TEKCTa K
€MHOMY PETUCTPY, OUMCTKY TEKCTAa OT JIMIIHMX CHUMBOJIOB, TOKCHHM3AIMMs TEKCTA, PA3METKY
CJIOB 110 YacTsIM pedM, IPHUBEIECHUE CIIOB TEKCTa K HOPMaJIbHON (popme, BekTopu3alus). 3agaun
00pabOTKH €CTECTBEHHOIO $3bIKa. APXUTEKTYphl HEUPOHHBIX CETEeH, NPHUMEHSEMBIX IpU
peleHnt 3a7a4 00pabOTKH €CTECTBEHHOI'O S3bIKa - CBEPTOUYHBIE OJIHOMEPHBIE HEHPOHHBIE CETH
(CNN 1D) u pexyppenTHble HelipoHHBIE ceTH (RNN).

Pazpmen 12. «PekyppeHTHBIE HEHPOHHBIE CETH». APXHUTEKTYPHl PEKYPPEHTHBIX HEHPOHHBIX
ceTel, MPUMEHSIEMBIX JUTs pelieHus mpakTuueckux 3amad: LSTM (Long short-term memory), GRU
(Gated Recurrent Units), ELMO, Transformer, BERT. MeTonbl u(pOBBIX MPEICTaBICHUI TEKCTA:
YaCTOTHBI  IMOJXOJ,  TEeMaTW4YeCKOe  MOJEIUPOBAaHME,  JUCTPUOYTHBHAs  CEMaHTHKA.

Wncrpymentapuii Keras u TensorFlow amst moctpoeHus MoJieny peKyppeHTHOW HEHMpOHHOM ceTH,



pemaroniei 3agady kinaccudukanuu TekctoB. [loctpoerne Helipoceteit ¢ apxutektypamu LSTM u

GRU na ocnose makeroB Keras u TensorFlow.

5.2.2. Coneprkanue TUCIUILIMHBI/MOYJIS IO BUJAM YI€OHBIX 3aHSATHH.

JleKIIMOHHbIE 3aHATHSA

Tabmmua 5.2.1
Ne | Howmep paznmena O0BemM, uac. T
wn | aucimmmasl | O®O [ 300 | 0300 eMa Tk
7 cemecTp
1 1 1 - - BBenenne B TeMaTHKy NCKYCCTBEHHBIX HEMPOHHBIX CETEH
2 2 1 - - [TakeTsl mporpaMM ajisi paboThl ¢ HEHPOHHBIMH CETSIMHU
3 3 1 - - Obyuenne HeliporHOH cetn. Habops! JaHHBIX
4 4 1 ) ) IlonHoCBs3HAs HEUPOHHAS CETh MPSAMOTO PaCIPOCTPAHEHUS
(FNN)
5 5 1 - - ITocTpoeHne apXUTEKTyphl HEHPOHHOM CeTH U ee 00yUeHue
6 6 1 - - Pab6ota ¢ TensorFlow u Kaggle
7 7 1 - - AHanu3 KauecTBa 00y4eHHs HEHPOHHOU CeTH
8 8 1 ) ) IIpumeHeHrEe HEHPOHHBIX CETEH [l PELICHUS 3a]a4l
perpeccuu
9 9 1 - - CBEpTOYHBIC HEHPOHHBIE CETH
10 10 1 - - [IpenBapuTensHO 00yUeHHBIE HEHPOHHBIE CETU
11 11 4 - - HeiipoHHble ceTy 1y1sl 3a1a4 00pabOTKH €CTECTBEHHOTO SI3bIKa
12 12 4 - - PexyppeHTHBIE HEHPOHHBIE CeTH
Uroro: 18 - -
JlabopaTtopHbie paGoThI
Ha60paT0pHLIe 3aHATUA y‘IC6HLIM IIJIaHOM HC MMPEAYCMOTPCHBI.
IIpakTHyeckue 3aHATUSA
Tabnmma 5.2.2
Ne Howmep pa3nena O6BeMm, gac. T 6
n/n JUCITUTUIAHBI (0]0]0] | 300 | 0390 CMa TMPAKTHHECCIHX paboT
7 cemecTp
1 1 1 - - ITporpammupoBaHue mpocteiinieit Heiipocetn Ha Python
2 2 1 - - Pa6ora ¢ nakeramu si3pika Python: NumPy, Pandas
3 3 2 - - Pabota c Habopamu JaHHBIX
- - [TocTpoenue NOaHOCBA3HON HEHPOHHOM CETH MPSIMOTO
4 4 2
pacnpoctpanerns (FNN)
5 5 2 - - ITocTpoeHne apXUTEKTyphl HEHPOHHOU CETH M e¢ 00yIeHHE
6 6 2 - - Pabora ¢ Kaggle
7 7 2 - - AmHanms kadecTBa 00y4eHHs1 HeHpOoHHOH ceTu. boprba ¢
nepeoOydeHreM
8 8 2 - - [HocTpoenne HEHPOHHOM CEeTH A peLIeHUs 3a1a4u
perpeccuu
9 9 4 - - ITocTpoenue cBEPTOUHOM HEHPOHHOI ceTH
10 10 4 - - Pabora ¢ npenBapuTeIbHO 00Y4EHHBIMU HEHPOHHBIMH
CeTsAMHU
11 11 6 - - N3y4yenue HeWpOHHBIX ceTel JuIs 3a/1a4 00paboTKH
€CTECTBEHHOTO SI3bIKA
12 12 6 - - ITocTpoenue pekyppeHTHONM HEMPOHHOU ceTu
Hroro: 34 - -




CamocTtosiTesibHast padoTa CTyIeHTa

Tabnuna 5.2.3
Ne Homep O6mem, gac.
i pa3zena Tema Bunx CPC
I
7 cemecTp
BBenenue B TemaTuky ITonroroska K
1 1 6 ) ) HCKYCCTBEHHBIX HEHPOHHBIX MPaKkTHYECKUM  paboTam,
ceTer odopmIIeHHE OTYETOB IO
MPAKTHICCKUM paboTam
[MakeTs! mporpamm 1st padotet ¢ | Iloaroroska K
2 5 6 ) ) HEWPOHHBIMU CETSIMU MPaKTHYECKUM  paboTam,
oopMIICHHE OTYETOB IO
NPaKTHYECKUM padoTaM
OO0y4eHue HEHPOHHOI CETH. IloaroroBka k
3 3 5 HaGops! jaHHBIX NPaKTHYECKUM paboTaMm,
i i 0 OpMIICHHE OTYETOB IO
NPaKTHYECKUM padoTaM
[TonHOCBsI3HAs HEHpOHHAS CETh IloaroroBka k
4 4 5 ) ) MIPSIMOTO PacTIpOCTPaHEHUS NpPaKTHYECKUM paboTaMm,
(FNN) oopmiieHHE OTYETOB IO
MIPaKTHYECKUM paboTam
ITocTpoeHne apXUTEKTYPEI INoaroroska
5 5 5 ) ) HEWPOHHOW CETH U ee 00yUeHHe | MPAaKTHYECKHM padoTam,
oopmiieHHE OTYETOB IO
MIPaKTHYECKUM paboTam
Pab6ora ¢ TensorFlow u Kaggle IoxaroroBka k
6 6 5 i i NpPaKTHYECKUM paboTaMm,
0(OpMIICHHE OTYETOB IO
NpaKTHYECKUM padoTaM
AHanu3 kagecTBa 00ydeHUs IToaroroBka k
7 7 4 ) ) HEWPOHHOU ceTH NPaKTUYECKAM paboTam,
0(OpMIICHHE OTYETOB IO
NpaKTHYECKUM padoTaM
IIpumenenue HeliponHbIX cereld | IloaroroBka k
8 8 4 ) ) JUISL pETLICHNS 3aJa4l PETPECCUH | TIPaKTUYECKHM padoTam,
odopmileHrEe 0TYETOB NO
MIPaKTHYECKUM paboTam
CBEpTouHble HEUPOHHBIE CETU IToaroroBka k
9 9 4 ) ) MIPaKTHYECKUM paboTam,
odopmileHrEe 0TYETOB NO
NpaKTHYECKUM paboTam
IIpensapuTensHO 0OYUYCHHBIC Tloaroroska k
10 10 4 i i HEeWpOHHBIE CETH NpaKTHYECKUM paboTam,
oopMIICHHE OTYETOB IO
NpaKTHYECKUM paboTam
Heiiponnsie cetu nis 3ama4y Tloaroroska k
11 11 4 ) ) 00paboTKU €CTECTBEHHOTO NpaKTHYECKUM paboTam,
SI3bIKa oopmileHrE OTYETOB MO
MIPaKTHYECKUM paboTam
PexyppenTHbie HeliponHble ceti | [loarotoBka k
12 12 4 i i MIPaKTHYECKUM paboTam,
odopmileHHE OTYETOB NO
MIPaKTHYECKUM paboTam
13 1-12 - - - 1-12 IToaroroBka Kk 3auery
HUroro: 56 - -
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5.2.3. IlpenomaBanue IUCIUIUIMHBI BEAETCS C TPUMEHEHHEM CIICIYIONUX BHUIOB
00pa30oBaTeNbHBIX TEXHOIOTHIA:

—  BU3yaJM3alusa yd4eOHOro Marepuaja B O(QHCHOM IakeTe B JIMAJIOTOBOM PEXKHME
(JIEKITMOHHBIE 3aHATHS);

— pabota B MaJbIX rpymnmnax (MpakTHUECKUe paboThl);

—  UHIUBHIyalbHBIC 3aMaHus (pakTUYeCcKue paboThI).

6. TemaTuka KypCcOBBIX MPOEKTOB
KypcoBble poeKThl yueOHBIM IIJIAHOM HE TPEAYCMOTPEHBI.
7. KoHTpoJibHbIE padoThI

KonTtponbHbie paboThl y4eOHBIM IJIAHOM HE MPEyCMOTPEHBI.

8. OueHka pe3yJIbTATOB OCBOCHHS AU CHHILINHBI
8.1. Kputepuu oleHMBaHHS CTENEHU MOJHOTHI M KayecTBA OCBOCHMsI KOMIIETEHLUH B
COOTBETCTBUHU C IJIAHUPYEMBIMU pe3yJIbTaTaMH 00yueHusl npuBeaeHsl B [Ipunoxenun 1.
8.2. PeiliTmHrOoBasi cucreMa OIICHWBAaHUS CTENCHHW ITOJHOTHI M KAdecTBa OCBOCHUS

KOMIIETEHIINH 00yJaromuxcsi ouHoi (hopmbl 00yueHus npeacTasieHa B Tadbmuie 8.1.

Taobmuua 8.1
Ne n/n | Buas! MeponpusTuil B paMKax TEKYIIEro KOHTPOJIS | KomugectBo 6aynoB
7 cemecTp

1 tekymias aTTecTanus
1 KosutokBuym Nel 0-30
HTOT'O 3a nepByio TEKYIIYIO aTTECTAIHIO 0-30

2 TeKyIasi aTTeCTaIlHsI
2 KosutokBuym Ne2 0-30
HNTOTI'O 3a BTOPYIO TEKYIIYIO0 aTTECTAIHIO 0-30

3 TeKyIas arTecTaIus
3 KosutokBuym Ne3 0-40
NTOI'O 3a TpEeThIO TEKYIIYIO aTTECTALUIO 0-40
BCEI'O 0-100

9. VYuebOHo-MeToaHYeCKOEe M HHPOPMALMOHHOE 00ecnedeHne THCIUIITHHBI/ MOTYJIs

9.1. ITepedyeHs peKoMeHTyeMOH JINTepaTypsl npeacTasieH B [Ipunoxennn 2.

9.2. CoBpeMeHHBIE TpOdecCHOHaTbHBIE 0a3bl TaHHBIX U WH(POPMAIIOHHBIE CIIPABOYHBIE
CHCTEMBI

— CobctBennas nmonnotrekcroBas 6a3a (I16/1) BUK TUYVY http://elib.tyuiu.ru/

— Hayuno-texnuueckas 6ubnuoreka ®I'AOY BO PI'Y Hedtu u raza (HUY) um.
WM. T'yoxuna u ®I'6OY BO «TUY» http://elib.gubkin.ru/

— Hayuno-texunyeckas oudanoreka ®I'6OY BIIO YI'HTYVY http://bibl.rusoil.net
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TexHu4Yeckui yausepcuter» http://lib.ugtu.net/books

By3a» http://www.studentlibrary.ru

HaHI/IOHaHBHaH OJICKTPOHHAasA OubIMoTEKA

Hayuno-texuunueckas 6ubnnoreka ®I'BOY BIIO «YXTUHCKUIE rocynapcTBEHHBIN

baza JaHHBIX KOHCYJ’IBT&HT CTyACHTa «:‘)J'IeKTpOHHaH OuOJHMOTEKa TEXHUYECKOTO

DexTponHo-6ubaroTeuHast cuctema IPRbooks http://www.iprbookshop.ru/
000 «M3narensctBo JIAHDy http://e.lanbook.com

000 «dnektporHoe u3gatenbctso FOPAMT» www.biblio-online.rux»

000 «PYHDBb» http://elibrary.ru/

DrexkTpoHHO-6MbOaHOTeuHas cuctema BOOK. ru https://www.book.ru

9.3. JIuneH3MOHHOE U CBOOOJHO PAaCHpOCTPaHsIeMOE MPOrpaMMHOE 00ECIICUCHUE, B T.4.

OTCYCCTBCHHOT'O ITPOU3BOACTBA.

Python;

Anaconda;

Microsoft Windows;

Microsoft Office Professional Plus;

10. MaTepI/IaJ'[bHO-TeXHI/I‘leCKOC odecmeyeHue )]PICIII/IHJII/IHBI/MO}Iy.TIﬂ

ITomemenus ans IMPOBCACHHA BCEX BUAOB pa6OTBI, npeaAyCMOTPCHHBIX y‘IC6HBIM I1JIaHOM,

YKOMIIJICKTOBAHBI HeO6XOI[I/IMBIM O60py,[[OBaHI/IeM N TCXHUYCCKHUMHU CPEACTBAMU O6y‘IeHI/ISI.

O0ecne4eHHOCTh MATePHATBHO-TeXHUYEeCKUX yeaoBui peanusanun OIIOII BO

Tabmuma 10.1

Hanmenosanne
yueOHBIX NIPEMETOB,
KYpCOB, AUCIUUTUIIH

(Monyneit),
MIPaKTHKH, UHBIX BAIOB
yueOHOM JAeATENLHOCTH,
NPEeTyCMOTPEHHBIX YIeOHBIM
TJIaHOM 00pa30BaTeILHON
IPOTPaMMBI

HanmeHoBaHMe MMOMEIIEHUNA 1

MIPOBEACHUS

BCEX BUJIOB y4eOHOI
JIESITEeIBHOCTH, MPEYCMOTPEHHON Y4eOHBIM

[JTAHOM, B TOM YHCJI€ TOMEIIECHMS IS
CaMOCTOSITEIILHOHN paboThI, C YKa3aHHEM
MepeyHs] OCHOBHOTO 000pyIOBaHUs, yaeOHO-
HAIJISIHBIX TT0COOHUI

Anpec (MeCTONONIOXKEHHE)
MOMEILEHUH /ISl TPOBEIEHNS BCEX BUIIOB
y4eOHOI IesTeNbHOCTH, IPEIyCMOTPEHHOM
y4eOHBIM IUTAaHOM (B ClIydae peaau3aluu
00pa3oBaTeNbHON MPOrpaMMBI B CETEBOU
(hopMe IOTIOTHUTENBHO YKa3bIBAECTCSI
HaMMEHOBaHHE OpPraHU3aluH, C KOTOPOH
3aKJIIOYEH JI0OTOBOP)

2

3

4

Heliponnsie cetu

JlekumoHHbIE 3aHATHS:

YuyebHast ayauTopHs AN NIPOBEINCHUS
3aHATUH JICKITMOHHOTO THIIA; TPYIIOBBIX U
WHJIUBHYaJIbHBIX KOHCYJIbTAIUH;
TEKYHIEro KOHTPOJII M MPOMEXYTOUHOMH
aTTeCcTal|u.

OCHAIIIEHHOCTD:

YuebHas MeOenb: CTOJBI, CTYINBS.
Mouno6siok - 1 mrT., mpoektop - 1 mmir.,
MPOEKIMOHHbIT  dkpan - 1 mr,
aKycTH4ecKasi cucteMa (KOJIOHKH) - 4 miT.,
MHUKpO(OH - 1 1T., JOKyMeHT-Kamepa - 1
IIT., TEJIEBU30p - 2 IIT.

625001, TromeHnckas o6aacTh, r. TrOMeHb,
YL Jlynauapckoro, n.2, Kopr. 1,
(aynuTopust onpesensieTcsi B COOTBETCTBUU
C pacIicaHueM)

HpaKTI/I‘IGCKI/IC 3aHATHA:
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VYuebnass aymutopus s nposeneHus|625001, TromeHckas o6nacth, T. TrOMEHb,
3aHATUN CEeMHHapPCKOTO TUna|ysm. Jlynauapckoro, n.2, kopr.1,
(rabopaTopHbIe 3aHATHS); TPYIIOBBIX | |(ayIUTOPHUS OTPEACIICTCS B COOTBETCTBHH
WHINBUAYAITEHBIX KOHCYJBTAIIHIA; |C pacTIICaHUEM)

TEKYIIETO KOHTPOJII W TIPOMEXYTOUHOMH
aTTeCTallnH,

OCHAIIIEHHOCTD:

VYueOHass MeOEIb: CTOJIBI, CTYJbS.
MoHnoOnoku, mpoekrop - 1 mr,
aKycTudeckas cucrema (KOJOHKM) - 2 IIT.,
MPOCKITMOHHBIN SKpaH - 1 1mT.

11. Meroanveckue ykazanus no opranusanuu CPC

11.1. Metoauueckue yka3zaHus 110 MOATOTOBKE K MPAKTHUECKUM 3aHITUSAM.

IIpakTHyeckue 3aHATHS CHOCOOCTBYIOT YIIyOJNEHHOMY HW3YYEHHUIO JUCLMILIMHBI U
CIIy’)kKaT OCHOBHOH (OpMOIl TOJBEIEHUS HTOTOB CaMOCTOSITEJIBHONH pabOThl CTYAEHTOB.
OcHoBHasi 1eNb NPAKTHUUECKUX 3aHATHM 3aK/IIOYAeTCsl HE TOJIbKO YINIYOUTh M 3aKpENUTh
TEOpEeTUYECKHE 3HaHUsA, HO U c(OpMUPOBATH NPAKTUUYECKUE KOMIETEHIUH, HEOOXOIUMBbIe
OyAyIIMM CHELUATUCTaM.

Ha mnpakTuyeckux 3aHATUSX DPUBETCTBYETCSI AKTUBHOE Yy4YacTUE B OOCYKICHHUH
KOHKPETHBIX CHTYyallui, CIIOCOOHOCTh Ha OCHOBE MOJYYCHHBIX 3HAHUH HaXOMUTh HamOoiee
3¢ (deKTUBHBIC PELICHUS TOCTABICHHBIX IPOOJIEM, YMETh HaXOAUTh MOJIC3HBIN JOMOJHUTEIbHbIH
MaTepHa 1o TeMaTHKe 3aHITUH.

OO0yuaromemycsi peKOMEHyeTCsl CIIEeIyIOIIas cXema IMOArOTOBKH K 3aHSATHUIO:

1. [IpopaboTaTh KOHCHIEKT JIEKIIHA;

2. I3yunTh peKOMEH0BAaHHYIO JINTEPATYPY;

3. Ilpu 3aTpyaHeHUAX CPOPMYINPOBATH BOIIPOCH! K PENoIaBaTeto

4. Tlocne BBIMOJHEHUS NpPaKTHUECKHE pabOThl OQOPMUT OTYET U TMOATOTOBUTHCA K
3aluTe.

11.2. Metoauueckue ykazaHus 110 OpraHU3allu CaMOCTOSITETbHON paOOTHI.

CamocrodarenbHas paboTa SBISETCS OAHOM M3 BakHEHmuX (opM H3yueHHs 000t
quciumuinHbl. OHa MO3BOJISIET CHUCTEMATH3UPOBAaTh U YIIyOUTh TEOPETHYECKHE 3HaHMS,
3aKpeNnuTh YMEHUSI U HaBBIKM, CIIOCOOCTBYET pPAa3BUTHUIO YMEHHUI IOJIb30BAThCS HAYYHOH H
yuyeOHO-MeTouueckoil  nutepaTypoil.  Ilo3HaBaTenpHast  JA€ATENBHOCTH B IIpOLIECCe
CaMOCTOSITENIbHOW paboThl TpeOyeT OT MAarucTpaHTa BBICOKOTO YPOBHS AaKTHBHOCTH H
CaMOOPraHU30BaHHOCTH.

B yuyebHOM mpoliecce BBIIENSAIOT JBa BUAA CAMOCTOSITENIbHON paOOTHI: aylIUTOpHAs U
BHEAYIUTOPHASI.

AynuTopHas caMoCTOsITeNIbHass paboTa MO JUCHMIUIMHE BBINOJHIETCA Ha Y4eOHBIX

3aHATUAX IO HCTTOCPCACTBCHHBIM PYKOBOJACTBOM IIPETIOAABATEIIA U 110 €TI0 3a1aHUTO.
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BHeaynutopHass camocTrosiTelIbHas ~paboTa MaruCTpaHTOB IPEICTAaBISET COOOU
JIOTUYECKOE TIPOJOJDKEHUE AyAWTOPHBIX 3aHATHHA. 3aTpaTbl BPEMEHW Ha BBHITIOJTHEHHE DTOM
paboOTBl PErIaMEHTUPYIOTCS pabdoyuM Yy4eOHbIM TUIaHOM. PexxuM paboThl BeIOMpaeT cam
00yJaromuics: B 3aBUCHIMOCTH OT CBOUX CITOCOOHOCTEH M KOHKPETHBIX YCIIOBHIA.

CamocrosTenbHas paboTa MOXET OCYIIECTBIIATHCS HHIMBHIYaIbHO WU TPYIIIaMU
MarucTpaHTOB B 3aBUCUMOCTH OT IIeNId, 00bEeMa, KOHKPETHOW TEMAaTHKH CaMOCTOSTEIhHOU
paboThI, YPOBHSI CIIOKHOCTH, YPOBHSI YMEHUN MaruCTPaHTOB.

CamocrosTenbHas padoTa BKIIOYACT B ceOs pabOTy ¢ KOHCIIEKTOM JICKIUI, U3y4CHHE U
KOHCIIEKTUPOBaHHE PEKOMEHTyeMOi JUTEPATYPHI, MOJITOTOBKA MYJIbTHMEIHA-
COOOIICHNI/IOKIIAI0B, TIOATOTOBKA pedepaTa, TECTUPOBAHNE, PEIICHHE 3a/1a4 M yINpaKHEeHUN
no oOpasiy, pelieHHe BAapUATUBHBIX 33Ja4, BBINIOJHEHUE YEPTEeKEH, CXEM, pacdyeToB
(rpaduueckux paboOT), pelIeHHEe CHUTYAllMOHHBIX (TpodecCHOHANbHBIX) 3a/ay, MOATOTOBKA K
JICIIOBBIM UTpaM, MPOCKTUPOBAHUE M MOJICIIMPOBAHKE PA3HBIX BHJIOB M  KOMIIOHCHTOB
npodeCCHOHATBLHON IeATEIbHOCTH, HAyYHO-HCCIIEeI0BATEIbCKYIO PadoTy U Jp.

KoHTpob pe3ynbTaToB BHEAYIUTOPHOW CAMOCTOSATEIHLHOU PaOOThI MArUCTPAHTOB MOXKET
OCYILECTBIISATLCS B TpeeiaX BPEMEHHU, OTBEJICHHOTO Ha 00s3aTelIbHbIC yYCOHBIC 3aHATHUS IO
JUCIUTUTMHE W BHEAYIUTOPHYIO CaMOCTOSTEIbHYIO pabOTy MAarMCTPaHTOB IO JAMCIUILIMHE,

MOJKET IPOXOJUTh B MMCbMEHHOM, YCTHON WM CMEIIaHHOHN opMe.
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[Ipunoxenue 1

I[Inanupyemble pe3y/bTaThbl 00yueHHs 1Jis1 GOPMHUPOBAHMS KOMIIETEHIIMU H KPUTEPUH UX OLleHMBAHUS

Jucuunnuna: Heliponnsle cetu
Hanpagsnenue: 27.03.05 NuHoBaTuKa
HanpaBiieHHOCTb: ynpaBjieHuE MHHOBALMSMHU B IPOMBIIUIEHHOCTH (MAIIMHOCTPOEHUE)

KOZ[ KOMIICTCHIIMH

Kon u HaumeHOBaHUE
UHIUKATOpa
JIOCTHKEHUSI

xommereHn (MJIK)

Kon u HaumeHOBaHME
pe3yabTata 00y4eHuUs
0 AUCHHUTUTHHE

Kpurepun olileHHBaHus pe3yIbTaTOB 00yUeHHUs

1-2

3

4

VK-1. Ciocoben
OCYIIECTBIIATH TIOHCK,
KPUTHICCKHUN aHAJH3 H
CHHTE3 MH(pOPMAIINH,
MIPUMEHSTh
CHUCTEMHBIN MOJIXO0/T
JUTSL PELICHHUS
[MOCTABJIEHHEIX 3a7a4

YK-1.1.
Ocy1iecTBisIeT BEIOOP
AKTyaTbHBIX
pOCCUICKUX U
3apyOeKHBIX
HCTOYHHKOB, a TaK Ke
MTOUCK, cOop 1
00paboTKy
HHpOpMAINH,
HEOOXOAUMO I
petieHus
IIOCTABJICHHOM 3a/1a4u

3HaTh 31: MeXaHU3MBI
M METOIUKH ITOMCKa,
cbopa u 00paboTKHN
nHpOpMAINH,
HEOOXOIUMOM IS
pelieHus
MOCTaBJICHHOM 3aJauu

He 3naeT MexaHU3MEI
1 METOJUKH TIOHCKA,
cbopa u 06paboTku
nHpOpMAaLNH,
HEOOXOIUMOM 1A
pelieHus
MOCTaBJIECHHOMN 3a7jauu

3HaeT Ha HU3KOM
YpOBHE MEXaHU3MBI 1
METOIMKH IIOMCKA,
cbopa u 06paboTKH
nHpOpPMALNH,

HEO0OX0 UMOI 1JIs
peleHus
MMOCTaBJICHHOM 3aaum

3HaeT Ha CpeTHEM
YPOBHE MEXaHU3MBI 1
METOJIUKH MTOUCKa,
cbopa u 06paboTKH
nHpOpPMAaLNH,
HEOOXO0ANMOM st
pelIeHus MOCTaBIEHHON
3aga4u

3HaeT Ha BBICOKOM
YPOBHE MEXaHU3MbI U
METOJIMKH MOUCKA,
cbopa u 006paboTKH
HHPOpPMAaLNH,
HEOOXOANMOH st
peteHus
[IOCTABJICHHOM 33J1a4u

Ymers V1:
aHaJIM3UPOBAThH
Npe/ICTaBJICHHbIE
HCTOYHUKH
HHpOpMAINH,
BBINIOJIHATH OTOOP
HYXHOI HHOpMaUH

He ymeer
aHaJIM3UPOBATh
Npe/ICTaBICHHbIC
WCTOYHHUKH
HHpOpPMALNH,
BBITIOJTHATH 0TOOP
HYXHOI1 HH(bOpMaUH

YMeeT Ha HU3KOM
YpOBHE
aHaJIM3UPOBATh
MIPEe/ICTaBICHHbIC
WUCTOYHHUKH
nHpOpPMALNH,
BBITIOIHATH 0TOOD
HYXHOH MH(OpMALUH

YMeert Ha cpeHEM
YPOBHE aHAJIM3UPOBATh
Npe/ICTaBJICHHbIC
WCTOYHUKH
HHpOpPMALNH,
BBITIOJTHATH 0TOOP
HYXHOIl HH(bOpMaUH

YMeeT Ha BBICOKOM
YPOBHE aHAJIM3UPOBATh
Npe/ICTaBJICHHbIC
NCTOYHHUKH
nHpOpMaINH,
BBITIOITHATH OTOOP
HYXHOW HH(OpMaLUH

Bnagers B1:
METOIUKOM ITOUCKA,
cbopa u 00paboTKH
nHpOpMannHy,
HEOOXOIUMOM IJIst
pewenus
MOCTAaBJICHHOM 3aauu

He Bimageet
METOUKOU ITOUCKA,
cOopa u 06paboTKH
nHpOpMaLNH,
HEOOXOIUMOM IS
peleHus
IMOCTaBJICHHON 3aJ]auH

Brnaneer Ha HU3KOM
YPOBHE METOAUKOU
roucka, coopa u
00paboTKu
nHpOpMaLNH,
HEOOXOIUMOM IS
peueHus
MMOCTABJICHHON 3aJauu

Brnaneet Ha cpenHeM
YpOBHE METOIUKOMH
roucka, coopa u
00paboTKu
nHpOpMaLNH,
HEOOXOOUMOM JIJIsI
pelIeHus MOCTaBIEHHON
3aa4uu

Biageer B
COBEpILICHCTBE
METOJIMKOM ITONCKA,
cbopa 1 00paboTKH
nHpOpManNH,
HEOOXOAUMOM IS
pemenus
MOCTaBJICHHON 3aJauu




KO[[ KOMIICTCHIIMH

Kox u HanmeHoBaHME
UHAUKATOpa
JIOCTHKEHUSI

xommereHn (MJIK)

Kox u HanmeHoBaHME
pe3yabTata 00y4eHUs
0 AUCHHUTUTHHE

Kpurepun onileHHBaHus pe3yIbTaTOB 00yYeHHUs

1-2

3

4

YK-1.2.
CuctemMaTusupyer u
KPUTHUYECKH
aHAITM3HPYET
WHPOPMALHIO,
HOJyYCHHYIO U3
Pa3HBIX HCTOYHHKOB, B
COOTBETCTBHH C
TpeOOBAHUAMH U
YCJIOBHUSIMH 3a]1a4K

3HaTh 32: MEXaHU3MBI
U METOJAUKH
CHUCTeMaTH3alUH,
aHaM3a U CHHTE3a
nHdopmanuy, B
COOTBETCTBHUU C
TpeOOBAHUSAMH U
YCIOBHSMU 3aa4H

He 3naeT mexaHu3Mbl
1 METOIUKH
CHCTEMaTH3aL1H,
aHalM3a U CHHTE3a
nHpOpMaLNH, B
COOTBETCTBHUH C
TpeOOBAHUSIMH U
YCIIOBHUSMU 3a1a4H

3HaeT Ha HU3KOM
YPOBHE MEXaHHU3MbI U
METOTUKH
CHCTeMaTH3aIHH,
aHaJ M3a U CUHTE3a
nndopmanum, B
COOTBETCTBHH C
TpeOOBAHUSIMH U
YCIIOBUSIMH 3aJ1a41

3HaeT Ha CpeTHEM
YPOBHE MEXaHU3MbI U
METOAUKH
CHCTEMAaTH3aLHH,
aHaJIN3a ¥ CHHTEe3a
nndopmanum, B
COOTBETCTBHH C
TpeOOBAHUSIMHE U
YCIIOBUSIMH 3aJ1a41

3HaeT Ha BBICOKOM
YPOBHE MEXaHHU3MbI U
METOJIUKH
CHCTeMaTH3aIUH,
aHajM3a U CUHTE3a
nHdopmanum, B
COOTBETCTBHH C
TpeOOBAHUSAMHE U
YCJIOBHSMH 3a]a4H

Ymers Y2:
CHUCTEMaTH3UPOBATh
KPUTHYECKH
AHAITU3HPOBATh
WHPOPMALHIO,
HEOOXOIUMYIO IS
penreHns
MIOCTaBJICHHOM 3a1aunt

He ymeer
CHCTEMaTH3UPOBATh U
KPUTHYECKH
AQHATU3UPOBATD
HHPOPMALHIO,
HEOOXOAUMYIO IS
pelLIeHus
NIOCTaBIICHHOM 3a1a4n

YMeeT Ha HUBKOM
YpOBHE
CHCTEMaTH3UPOBATh U
KPUTHICCKH
aHAITN3UPOBATh
HHPOPMALHIO,
HEOOXOIUMYIO IS
pemeHus
MMOCTaBJICHHON 3aJaum

YMeert Ha cpeHEM
YpOBHE
CHCTEMaTH3UPOBATh
KPUTHYECKH
AQHAJIU3UPOBATD
HHPOPMALHIO,
HEOOXOAUMYIO IS
peLICHHUS TOCTABJICHHOM
3a1auu

VYMeeT Ha BEICOKOM
YpOBHE
CHCTEMaTH3UPOBATH U
KPUTHICCKH
aHATN3UPOBATh
HHPOPMALIHIO,
HEOOXOIUMYIO IS
perIeHus
MOCTAaBJICHHOM 3aauH

Bnanets B2:
METOUKOU
CUCTeMaTH3alUH,
aHanu3a HHpOPMaIK
B COOTBETCTBHH C
TpeOOBAHUAMH H
YCIIOBUSIMHM 3a/1a91

He Brnageer
METOJUKON
CUCTEMAaTH3aIUH,
aHanu3a HHGopMaIu
B COOTBETCTBHUHU C
TpeOOBAHUSIMH U
YCIIOBUSIMHU 33J]a4H

Bnaneer Ha HU3KOM
YPOBHE METOAUKOMN
CHUCTEMAaTH3aIUH,
aHanu3a HHGOpMaIH
B COOTBETCTBUU C
TpeOOBaHUSAMU U
YCIIOBUSIMHU 33J1a4H

Bnaneer Ha cpennem
YPOBHE METOAUKOMN
CUCTEMAaTHU3aIUH,
aHanmu3a MHQOpMAIMH B
COOTBETCTBUU C
TpeOOBaHUSAMU U
YCIIOBUSIMHU 33J1a4H

Buageer B
COBEpILIEHCTBE
METOIUKON
CHUCTEMaTH3alllH,
aHanm3a HH}opMaIu
B COOTBETCTBHH C
TpeOOBAHUSIME U
YCIIOBHSIMH 331241

VYK-1.3. Ucnons3yet

3HaTh: 33 METOAUKH
CHCTEMHOI'0 IIOJX0/1a
IIpH pEeLICHUN
IIOCTaBJICHHBIX 3a7a4

He 3Haer meronuku
CHUCTEMHOr0 OAX0/1a
IPU PELICHUN
MOCTaBJIEHHBIX 3a/1a4

3HaeT Ha HU3KOM
YPOBHE METOJUKU
CUCTEMHOTIO IOAX01a
[IpU pELICHUN
IOCTaBJIEHHBIX 3a74a4

3HaeT Ha cpeTHeEM
YPOBHE METOJUKHI
CUCTEMHOI0 OAX0a
IPU PELICHUN
MTOCTaBJICHHBIX 33724

3HaeT B COBCPUICHCTBE
METOAUKHU CUCTCMHOT'O
noaxoJia 1npu peueHun
IIOCTaBJICHHBIX 3aJ1a4
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KO[[ KOMIICTCHIIMH

Kox u HanmeHoBaHME
UHAUKATOpa
JIOCTHKEHUSI

xommeteHun (MJIK)

METOJUKH CHCTEMHOTO
MOJIX0/Ia IPU PELICHUH
MOCTABJICHHBIX 32124

KOIL 1 HAMMCHOBAHUC

Kpurepun onileHHBaHus pe3yIbTaTOB 00yYeHHUs

pe3yabTata 00y4eHUs 1-2 3 4 5
T10 AUCTIUIUTIHE
Ywmets: V3 npumenats | He ymeer mpumeHaTs YMeer Ha HU3KOM YMeer Ha cpeiHeM Ywmeer B
METOIUKH CHCTEMHOTO | METOAWKH CHCTEMHOTO | YPOBHE NPUMEHSATh YPOBHE IIPUMEHSATH COBEPIICHCTBE

MOJXO0/a IPH PELICHUH
MIOCTABJICHHBIX 3a/1a4

MOJIX0/1a TIPH PEIICHIH
IMOCTaBJIEHHBIX 33129
OH IeATEILHOCTH

METOIUKHA CUCTEMHOIO
MOJIX0/Ia P PELICHUH
[IOCTaBJIEHHBIX 3a1a4
OH IeATENLHOCTH

METOIUKH CUCTEMHOTO
MIOIX0/1a TIPH PEIICHIH
MOCTaBJICHHBIX 3a7a4 Ol
NeATEILHOCTH

MIPUMEHSTH METOAUKH
CHCTEMHOTIO ITOJIX01a
TIPH PEIIeHUN
MOCTaBJICHHBIX 3a7a4
OM JIesITEIbHOCTHU

Bnanets: B3 umeer
OIIBIT HpI/IMeHeHI/I)I
METOOAUKHU CUCTCMHOI'O
MOIX0/1a TIPU PEIICHUU
IIOCTaBJIEHHBIX 3a7a4

He BiageeT onsiTom
HpI/IMeHeHI/IH
METOAUKU CUCTECMHOI'O
MOJIX0/1a TIPY PEIIeHUH
IMOCTaBJIEHHBIX 33129

Bnageer Ha HU3KOM
YPOBHE OTBITOM
MIPUMEHEHUS
METOINKH CHCTEMHOIO
MIOIX0/1a TIPH PEIICHIH
IMOCTaBJIEHHBIX 33129

Bnaneer Ha cpennem
YPOBHE OIIBITOM
MMPUMEHCHUA METOAUKHN
CHUCTEMHOTI'0 II0JX0/1a
TIPH peIICHUN
MTOCTaBJICHHBIX 33724

Bnaneer B
COBEPILIEHCTBE
OIIBITOM HpI/IMeHeHI/IH
METOAUKU CUCTECMHOI'O
MOIX0/1a TIPY PEIICHUH
IOCTaBJIEHHBIX 337124

VYK-2. Cnocoben
OTIPEETISATh KPYyT
3a7a4 B paMKax
MOCTABIICHHOH LIEJIN U
BEIOMpATH
ONTHMAJIbHBIE
crocoObl UX PELICHNUS,
HCXO0nd U3
JIEHCTBYIOIIMNX
MPaBOBBIX HOPM,
HUMEIOIIUXCS PECYPCOB
1 OTpaHUYEHUI

YK-2.1. IlpoBogur
aHaJIU3 IIOCTABJICHHOMN
1esu u GopMyIupyer
COBOKYITHOCTh
B3aNMOCBSsI3aHHBIX
3aj1a4, KOTOpbIE
HEOOXONMO PeInTh
JUISL €€ TOCTHKEHUS

3HaTh 34: OCHOBHBIE
TIPUHITUITEL
TIPUMEHCHHUS
HHPOPMAIMOHHBIX
TEXHOJIOTUH anmnapara
MIPH IOCTaHOBKE 3a1a4
U BbIOOpA METOJIOB UX
petieHus

He 3naeT ocHOBHBIE
TIPUHITHIIBT
TIPUMEHCHUS
HHPOPMAINOHHBIX
TEXHOIIOTHH armapaTa
MIPY IOCTAHOBKE 33,134
1 BHIOOpa METOJIOB MX
penieHus

3HaeT Ha HU3KOM
YpOBHE OCHOBHBIE
TIPUHITAIIEI
MIPUMEHCHUS
HHPOPMAIMOHHBIX
TEXHOJIOTUH anmnapara
MIpH IOCTAHOBKE 33,134
1 BBIOOPA METOOB HX
penieHus

3HaeT Ha CpeTHEM
YpOBHE OCHOBHBIE
TIPUHIUITE] IPAMCHCHHS
HHPOPMAITMOHHBIX
TEXHOJIOTHH armapaTa
MIpY IOCTAHOBKE 3a/1a4
BBIOOpA METO/IOB UX
penieHus

3naet Ha BbicOKOM
YpOBHE OCHOBHBIE
TIPUHITUITEI
MIPUMEHCHUS
HHPOPMAIMOHHBIX
TEXHOJIOTUH anmnapara
MIpH IOCTAaHOBKE 3a/1a4
1 BBIOOPA METOIOB HX
penieHus

Ymets V4: npuMeHaTs
METOJIBI €CTECTBEHHBIX
HayK IpH
HCCIIEJOBAaHNH 3a]a4

He ymeer npuMmeHaTh
METOBI €CTECTBEHHBIX
HayK IIpH
HCCIIEIOBaHNY 3a]a4

YMeeT Ha HU3KOM
YpOBHE IPUMEHSATH
METOIBI €ECTECTBEHHBIX
HayK IIpH
HCCIIEIOBAHMHM 3a/1a4

YMeer Ha cpeHeM
YPOBHE NIPUMCHATH
METOAbI €CCTCCTBCHHBIX
HayK IIpH UCCIIEJI0BaHNT
3amaq

VYMeeT Ha BLICOKOM
YPOBHE IPUMEHATH
METOJIBI €ECTECTBEHHBIX
HayK IIpH
HCCIIEOBAHMH 3a/1a4

Bnanetrs B4:
HaBBIKAMH aHAJIN3a,

He BJIaACCT HaBBIKaMH
aHalJin3a, CHHTC3a U

BJ'Ia,Z[CeT Ha HU3KOM
YPOBHE HaBbIKaMH1

Bnageer Ha cpenqHemM
YPOBHE HaBbIKaMU

Bnaneer B
COBEPILEHCTBE

00006meHus aHaJM3a, CHHTE3a U aHaJM3a, CHHTE3a U HaBBIKAMH aHaJIN3a,
CHHTE3a U 00001IeHs
HHpOpMAIIH HHpOpMaLHH 0000mmeHHs 000011EeHUs CHHTE3a M 06001IeHNs
P nHpOpPMALNH nHpOpPMALNH nHpOpPMAINH
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KO[[ KOMIICTCHIIMH

Kox u HanmeHoBaHME
UHAUKATOpa
JIOCTHKEHUSI

xommereHn (MJIK)

Kox u HanmeHoBaHME
pe3yabTata 00y4eHUs
0 AUCHHUTUTHHE

Kpurepun onileHHBaHus pe3yIbTaTOB 00yYeHHUs

1-2

3

4

VYK-2.2. Beibupaer
ONTHMANBHBIN CII0CO0
peueHus 3aaad,
UCXOJS U3
HMEIOIINXCS PECYPCOB
U OTPaHUYECHUM.

3Hate: 35
OITHUMAaJILHBIHA CII0CO0
pelIeHus 3a1aq,
HCXOIs U3
HUMEIOIINXCS PECYypPCOB
W OTpaHUYEHUAN

He 3naer
OIITUMAaJIbHBIN CII0CO0
pelieHus 3anad,
HCXOOs U3
HMMEIOLINXCS PECYPCOB
U OTPAHUYCHUA.

3HaeT Ha HU3KOM
YPOBHE ONTUMAJIbHBIN
cnoco0 perreHus
3a7ad, ICXOMs U3
HMEIOIINXCST PECYPCOB
U OTPAHUYCHUM.

3HaeT Ha CpeTHEM
YPOBHE ONTUMaJIbHBIN
cnoco0 perreHus 3a1ad,
HCXOJIS M3 IMEIOIITIXCS
pecypcoB u
OrpaHUYECHUN.

3HaeT B COBEPIIICHCTBE
ONTHMANBHBIN CIIOCO0
pemeHus 3a1ad,
UCXOJS U3
HMEIOIINXCSl PECYPCOB
U OTpaHUYECHUM.

YMeTh: V5
OTpEeNIENAT
OITUMAaJILHBIN CI10c00
pelieHus 3auad,
HCXOJIs U3
HMMEIOIINXCS PECYypPCOB
1 OTpaHUYEHUI.

He ymeer onpenenars
ONTUMAIILHBIN CIIOCO0
peleHus 3ajad,
UCXO01d U3
HMEIOIIUXCS PECYpPCOB
U OTPAaHUYEHUH.

YMeeT Ha HU3KOM
YPOBHE OTIPEAEIATh
ONTHUMAILHBIH CII0CO0
penieHus 3anad,
HCXOJs U3
HUMEIOIINXCS PECYPCOB
U OTPaHUYEHUH.

YMmeer Ha cpenHeM
YpOBHE ONpenesITh
ONTUMAIILHBIN CIIOCO0
pelmeHus 3aa4, UCXOAs
13 UMCIOLUXCS
pecypcoB u
OTrpaHUYEHUH.

YmMeeT B
COBEPILIEHCTBE
OTIPEJIeNIATh
OINTHMAaJIbHEIN CIIOCO0
peuieHus 3anad,
HCXOIA U3
HUMEIOIINXCS PECYypPCOB
1 OTpaHUYEHUI.

Bnagets: BS HaBEIKOM
NIPUMEHEHUS
ONTUMAJIBEHOTO
croco0a perreHus
3aj]a4, HCXOIs U3
MMEIOIIUXCS PECYPCOB
U OTpaHUYEHUI.

He Bnaneer HaBpIKOM
MIPUMEHEHUS
ONTUMAJILHOTO
cnoco0a pernreHus
3a/1a4, UCXO U3
HIMEIOLIUXCS PECYPCOB
Y OTpaHUYEHUN

Brnaneer Ha HEI3KOM
YpOBHE HAaBBIKOM
MIPUMEHCHUS
ONTUMAITEHOTO
crocoba penieHus
3a7a4, UCXOAS U3
HUMEIOIIUXCS PECYPCOB
U OTPAaHUYEHUIA.

Bnageer Ha cpenHem
YPOBHE HaBBIKOM
MIPUMEHEHHUS
ONTUMAIIEHOTO CIIOCO0a
peleHus 3aa4, uCXo1s
13 UMEIOLIUXCS
pecypcoB U
OrpaHUYEHUN

Bnageer B
COBEPILICHCTBE
HaBBIKOM TIPUMCHEHHS
ONTUMAITEHOTO
crocoba penieHus
3a7a4, UCXOAs U3
HUMEIOIUXCS PECYPCOB
U OTPaHUYEHUM.

YK-2.3. Amammsupyer
JIeHCTBYIO1IIEE
3aKOHO/IATENBCTBO
[PaBOBbIE HOPMBI,
peryiupyoiie
001acTh
poeCCHOHATBHOM
JIeSTeIbHOCTH

3Hath 36: BUIBI
JIUIEH3UPOBAHUS
KOMITBIOTEPHBIX
porpamMmm 1
HaKJIa/IbIBaEMbIX
JIMLEH3USMHU
OTpaHUYEHU

He 3HaeT Bunbl
JIUIEH3UPOBAHUS
KOMITBIOTEPHBIX
porpamMM 1
HAaKJIa/{bIBAeMbIX
JHULEH3UAMU
OrpaHUYEHUN

3HaeT Ha HU3KOM
YPOBHE BHIBI
JINIEH3UPOBAHUS
KOMITBIOTEPHBIX
porpamMM 1
HAaKJIa/{bIBaeMbIX
JMLECH3UAMU
OrpaHUYEHUM

3HaeT Ha CpeiHeM
YPOBHE BHIBI
JINIEH3UPOBAHUS
KOMITBIOTEPHBIX
porpamMM 1
HaKJIa/{bIBAeMbIX
JULEH3UAMHU
OrpaHUYEHUM

3naet Ha BricOKOM
YPOBHE BHIBI
JIUIEH3UPOBAHU
KOMITBIOTEPHBIX
porpamMmM 1
HaKJIa/IbIBaeMbIX
JMLEH3UAMHU
OTpaHUYEHUM
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Ymets Y6: opopMIiITh
IIPOrPaMMHBIN KO B
COOTBETCTBHH C

He ymeer opopmiats
MIPOrpaMMHBIN KOJ B
COOTBETCTBHH C

‘YMeeT Ha HU3KOM
YpOBHE 0QOPMIISATH
IIPOrpaMMHBIN KO B

YMeer Ha cpeiHeM
YpoBHE 0QOPMIISITH
IIPOrpaMMHBIN KOJ B

‘YMeeT Ha BBICOKOM
YpOBHE 0OPMIIATH
[IPOrPaMMHBIN KO B

TpeOOBaHUSIMH, COOTBETCTBUH C COOTBETCTBUH C COOTBETCTBHUH C
TpeOOBAHUAM,
IPUHATBIMH LT TPUHSATHIMH TS TpeOOBaHUSIMH, TpeOOBaHUSIMH, TpeOOBAHUSIMH,

P COOTBETCTBYIOIIETO MPUHATBIMU 1S HMPUHATBIMU J1s MPUHATBIMU IS

COOTBETCTBYIOLIETO
a3BIKA SI3BIKA COOTBETCTBYIOIIETO COOTBETCTBYIOIIETO COOTBETCTBYIOLIETO

IIPOTpaMMHUPOBaHUSA SI3BIKA SI3BIKA SI3BIKA
IIPOrpaMMUPOBAHUS

IPOTpaMMHUPOBaHUS IPOTpaMMHUPOBaHUS IIPOTpaMMUPOBAHHS

Bnagets B6: He Brnageer Bnaneer Ha HU3KOM Bnaneer Ha cpennem Bnaneer B
CIOCOOHOCTBIO CHOCOOHOCTBIO YPOBHE CIIOCOOHOCTBIO | YPOBHE CIIOCOOHOCTBIO COBEpILIEHCTBE
ONpeNeNATh UEU U ONpPENENATh LU U ONpPENENATh LU U ONpPENENATh LU U CIOCOOHOCTBHIO
3a[a4d Ipu 3aJa4u npu 3aJa4u Npu 3aJa4u pu ONpPENENATh LU U
IIPOrpaMMHOM HIPOrpaMMHOM MPOrpaMMHOM IPOrpaMMHOM PELICHUN | 33[a4d NpU
pelIeHNH IPOEKTHOMN pElIeHNH IPOEKTHOMN pelIeHNH IPOEKTHOMN MPOEKTHON MPOrpaMMHOM
npodeccHoHANTBHOM npodeccrnoHaNbHOM npodeccrnoHaIBEHOM npodeccrnoHaIBEHOM pelIeHNH IPOEKTHOMN
3a[a4y C y4ETOM 3aJa4y C y4eTOM 3aJa4y C y4eTOM 3aJa4y C y4eTOM npodeccrnoHaIBEHOI
PECYpPCHBIX: PECYpPCHBIX: PECYPCHBIX: PECYPCHBIX: BpEMEHHBIX, | 3a/1a4d C yUeTOM
BPEMEHHBIX, BPEMEHHBIX, BPEMEHHBIX, (MHAHCOBBIX — PECYPCHBIX:
(bMHAHCOBBIX — (hMHAHCOBBIX — (MHAHCOBBIX — OTpaHUYEHUH B BPEMEHHBIX,
OrpaHUYEHUl B OrpaHU4YEHUll B OrpaHUuYEHUll B COOTBETCTBHH C (bMHAHCOBBIX —

COOTBCTCTBHHU C

COOTBCTCTBHU C

COOTBCTCTBHU C

HOPMAaTUBHO-IIPaBOBOM

OrpaHUYEHUN B

HOPMAaTHUBHO- HOPMAaTHUBHO- HOPMAaTHBHO- JIOKyMEHTaIluen COOTBETCTBMH C
[IpaBOBOM MpaBOBON MpaBOBOU HOPMAaTUBHO-IIPAaBOBOM
JIOKYMEHTaluei JIOKyMEHTaluen JIOKyMEHTaluen JIOKyMEHTaluen
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0 AUCHHUTUTHHE

Kpurepun onileHHBaHus pe3yIbTaTOB 00yYeHHUs

1-2

3

4

IIKC-3 Cnocoben
pa3pabaThIBaTh ¢
HCIIOIb30BAHUEM
CAD-, CAPP-cuctem
TEXHOJIOIUYECKHE
MIPOIIECCHI
HM3TOTOBJIEHUS
MAIIAHOCTPOUTEIBHBIX
W3/1eNIUN cpeHei
CII0’KHOCTH

ITIKC-3.1 Bribupaer ¢
npumeHerrneM CAD-,
CAPP-cucrem Bug u
METOJ U3rOTOBJIEHHS U
cxeM 0a3upoBaHUAL
HMCXOHBIX 3aIrOTOBOK U
CTaHIAPTHBIX CPEICTB
TEXHOJIOTUYECKOTO
OCHAIIIEHUS,
HEOOXOIUMBIX IS
peanuzanuu
TEXHOJIOTHYECKUX
MIPOLIECCOB
HM3TOTOBJIEHUS
MAaIITHOCTPOUTEIHHBIX
H3JIETUi cpeaHen
CJIO)KHOCTH

3nate: 37 npuMeHeHHe
CAD-, CAPP-cuctem
BHU ¥ METOI
HM3TOTOBJIEHHS U CXEM
0a3upoBaHUs
HCXOMHBIX 3ar0OTOBOK M
CTaHJAPTHBIX CPEICTB
TEXHOJIOTUYECKOTO
OCHAIICHUS,
HEOOXOIUMBIX IS
peanu3anyun
TEXHOJIOTHYECKUX
TIPOIIECCOB
HM3TOTOBJIEHUS
MAaIIAHOCTPOUTEIHHBIX
W3JEIUi cpeaHe
CJI0’KHOCTH

He 3naer npumMeneHue
CAD-, CAPP-cucrem
BH U METOI
HM3TOTOBJIEHHS M CXEM
Oa3mpoBaHUs
HCXOJHBIX 3aTOTOBOK U
CTaHAAPTHBIX CPEICTB
TEXHOJIOTHYECKOTO
OCHAIIIEHUS,
HEOOXOMUMBIX IS
peanu3am
TEXHOJIOTHYECKUX
TIPOIIECCOB
HM3TOTOBJIEHUS
MAaIIHHOCTPOHUTEIBHBIX
U3JIeIUi cpenHen
CIIOKHOCTH

3HaeT Ha HU3KOM
YPOBHE [TPUMEHEHHE
CAD-, CAPP-cucrem
BUJI U METO[T
M3TOTOBIICHUS U CXEM
Oa3upoBaHUs
HCXOJIHBIX 3arOTOBOK U
CTaHJApTHBIX CPCIACTB
TEXHOJIOTHYECKOTO
OCHAIIICHUS,
HEOOXOAUMBIX JIJIsI
peanuzanuu
TEXHOJIOTHYECKHUX
MPOLIECCOB
W3rOTOBIICHUS
MAaIIHHOCTPOUTEIbHBIX
W3JeNINN cpeaHei
CJI0KHOCTH

3HaeT Ha HU3KOM
YpOBHE IPUMEHEHNE
CAD-, CAPP-cucrem
BHJ U METO/T
HM3TOTOBJICHUS U CXEM
0a3upOBaHUS UCXOTHBIX
3arOTOBOK U
CTaH}lapTHI)IX CpeI[CTB
TEXHOJIOTHYECKOTO
OCHAIIEHUS,
HEOOXOIUMBIX IS
peanu3am
TEXHOJIOTHYECKHUX
TIPOIIECCOB
HU3TOTOBJICHUS
MAaIIHHOCTPOHUTEIHHBIX
W3JeNINN cpeaHei
CJIOKHOCTH

3HaeT Ha BBICOKOM
YPOBHE IIPUMEHEHHE
CAD-, CAPP-cuctem
BUJI U METOJT
M3TOTOBIICHUS M CXEM
0a3upoBaHUs
HCXOJIHBIX 3aTOTOBOK U
CTaHJapTHBIX CPCACTB
TEXHOJIOTHYECKOTO
OCHAIIICHUS,
HEOOXOAUMBIX JIJIsI
peanu3anuu
TEXHOJIOTHYECKHUX
MPOLIECCOB
H3rOTOBIICHHS
MAIIHHOCTPOUTEIbHBIX
W3JeNIUN cpeaHei
CJI0)KHOCTH

YMmers: Y7 npUMEHATH
CAD-, CAPP-cucrem
BHJI M METO/T
HM3TOTOBJICHUS M CXEM
0a3upoBaHUs
HACXOJHBIX 3aTOTOBOK H
CTaHAAPTHBIX CPEJICTB
TEXHOJOTUYECKOTO
OCHAIIEHUS,
HEOOXOIUMBIX IS
peanu3anum
TEXHOJOTHYECKHUX
MIPOIIECCOB
HM3TOTOBJIEHUS
MAIIHHOCTPOUTEIBHBIX
W3/IeNIUN cpeHel
CIIOKHOCTH

He ymeer npuMmeHaTh
CAD-, CAPP-cucTem
BHJI K METO/L
W3TOTOBJIEHUS U CXEM
6a3upoBaHus
HCXOJIHBIX 3arOTOBOK M
CTaHJAPTHBIX CPEICTB
TEXHOJIOTHYECKOT'O
OCHAIICHUS,
HEOOXOMUMBIX IS
peanuzanuu
TEXHOJIOTHYECKHAX
MPOLIECCOB
HA3TOTOBJIEHUS
MAaIIHHOCTPOUTETbHBIX
W3JIeNIUN cpeaHeit
CII03KHOCTHU

YMeeT Ha HU3KOM
YPOBHE MIPUMEHSTh
CAD-, CAPP-cucTem
BUJI U METO/L
W3TOTOBJIEHUS U CXEM
OasmpoBaHUs
HCXOJHBIX 3aTrOTOBOK U
CTaHJAPTHBIX CPEICTB
TEXHOJIOTHYECKOTO
OCHAIICHUS,
HEOOXOIUMBIX IS
peanuzanuu
TEXHOJIOTHYECKHAX
MIPOIIECCOB
HA3TOTOBJIEHUS
MAIIIHHOCTPOUTETbHBIX
W3JeIui cpeHen
CII03KHOCTHU

YMeeT Ha HU3KOM
YpOBHE IPUMEHSATH
CAD-, CAPP-cuctem
BHUI Y METOJT
HM3TOTOBJIEHHS U CXEM
0a3MpoOBaHUS UCXOIHBIX
3arOTOBOK M
CTaHJAPTHBIX CPEICTB
TEXHOJIOTHYECKOTO
OCHAIIICHUS,
HEOOXOMUMBIX IS
peanuzanuu
TEXHOJOTMUECKUX
MPOLIECCOB
HM3TOTOBJIEHUS
MAaITMHOCTPOUTEIbHBIX
U3JeIui cpeHen
CJIO’KHOCTH

VYMeeT Ha BEICOKOM
YPOBHE MIPUMEHSITh
CAD-, CAPP-cuctem
BHJI U METOJL
M3TOTOBJIEHUS U CXEM
0a3upoBaHUs
HMCXOJHBIX 3aIrOTOBOK U
CTaHJAPTHBIX CPEICTB
TEXHOJIOTHYECKOTO
OCHAIICHUS,
HEOOXOAUMBIX IS
peanuzanuu
TEXHOJIOTNYECKHUX
MIPOIIECCOB
HA3TOTOBJIEHUS
MAIIIMHOCTPOUTEIBHBIX
U3JIeNUi cpeHe
CII03KHOCTH
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KO[[ KOMIICTCHIIMH

Kox u HanmeHoBaHME
UHAUKATOpa
JIOCTHKEHUSI

xommeteHun (MJIK)

KOIL 1 HAMMCHOBAHUC

Kpurepun onileHHBaHus pe3yIbTaTOB 00yYeHHUs

pe3yabTata 00y4eHUs 1-2 3 4 5
10 JUICIUTUINHE
Buazers: B7 He Bimageet Bnageet Ha HU3KOM Bnageer Ha cpenHeM Bnaneer B
) npumenernemM CAD-, YpOBHE IPUMEHEHUEM | YPOBHE IPUMEHEHHEM COBEPILEHCTBE

npumeHerrneM CAD-,
CAPP-cucrem Bug u
METOJI U3TOTOBJIEHHS U
cxeM 0a3upoBaHMs
HCXOMHBIX 3ar0OTOBOK M
CTaHJAPTHBIX CPEICTB

CAPP-cucrem Bup u
METOJI U3TOTOBJIEHMS U
cxeM 0a3upoBaHU
HCXOJHBIX 3aTOTOBOK U
CTaHJAPTHBIX CPEICTB

CAD-, CAPP-cucrem
BUJI U METO[T
M3TOTOBIICHUS U CXEM
Oa3upoBaHUs
HCXOJHBIX 3arOTOBOK U

CAD-, CAPP-cucrem
BHJ U METOJ,
M3TOTOBJIEHHUS H CXEM
0a3upOBaHUS UCXOTHBIX
3arOTOBOK U

npumenerrneM CAD-,
CAPP-cucrem Bug u
METOJ] U3rOTOBJIEHHS 1
cxeM 0a3upoBaHMs
HCXOHBIX 3arOTOBOK M

ITKC-3.2 Opopmisier
¢ npumenenuem CAD-
, CAPP-, PDM-cucrem
TEXHOJIOTHYECKYIO
JOKyMEHTAI[HIO Ha
TEXHOJIOTHYECKHE
MPOLIECCHI U
TEXHOJIOTHYECKHE
MapUIPyThI
H3TOTOBIICHUS
MAaIIHHOCTPOUTEIBHBIX
W3/IeNIUN cpeHel
CIIOKHOCTH

TEXHOJIOI'HYECKOI'O CTaHJApTHBIX CPCIACTB CTaHJAapTHBLIX CPCIACTB CTaHJAapTHBLIX CPECIACTB
TEXHOJIOTUYECKOTO
OCHAIICHS OCHAIIICHUS, TEXHOJIOTHYECKOTO TEXHOJIOTHYECKOTO TEXHOJIOTHYECKOTO
i H606XOZ[I/IMLIX JJIs OCHalICHMNA, OCHalICHNA, OCHalICHUA,
HEOOXOIUMBIX IS
U peanu3am HEOOXOTUMBIX IS HEOOXOTUMBIX IS HEOOXOIUMBIX IS
P TEXHOJIOTHIECKUX peanu3am peanu3am peanu3anm
TEXHOJIOTHICCKUAX
HPOLECCOB TIPOIIECCOB TEXHOJIOTHIECKUX TEXHOJIOTHIECKUX TEXHOJIOTHIECKUX
p W3TOTOBJICHHS TIPOIIECCOB TIPOIIECCOB MIPOIIECCOB
H3TOTOBIICHUS
MAIIMHOCTPOUTENBHBIX | U3TOTOBJICHUS H3TOTOBIICHHS H3TOTOBJIICHHS
MAaIIAHOCTPOUTEIHHBIX . .
B — W3ICTUH cpeqHe MAIIMHOCTPOHUTENBHBIX | MAITUHOCTPOUTEIBFHBIX | MAIIHHOCTPOUTEIBHBIX
CHO)KHOCTE CJIO’)KHOCTH W3JeNINN cpeaHei W3JeNINN cpeaHei W3JeNIUN cpeaHei
CJIOKHOCTH CJI0)KHOCTH CJI0)KHOCTH
3HaTh: 38 He 3naet opopmiienune | 3HaeT Ha HU3KOM 3HaeT Ha HU3KOM 3HaeT Ha BRICOKOM

odopmIieHHE C
npumeneraneMm CAD-,
CAPP-, PDM-cucrem
TEXHOJIOTHYECKYIO
JOKYMCHTAIIWIO Ha
TEXHOJIOTHIECKUE
MIPOIIECCH U
TEXHOJIOTHYECKUE
MapIIPyThI
U3TOTOBJICHHUA
MAIIUHOCTPOUTECIIBHBIX
W3/IeNIUN cpeHel
CII0KHOCTH

¢ npumenenuem CAD-
, CAPP-, PDM-cucrem
TEXHOJIOTHYECKYIO
JIOKyMEHTAIIMIO Ha
TEXHOJIOTHYECKUE
MIPOIIECCHI U
TEXHOJIOTHYECKUE
MapIIPYTHI
WU3TOTOBJICHUS
MAaITMHOCTPOUTELHBIX
W3JIeNIUi cpeaHeit
CJIO’)KHOCTH

ypoBHE 0pOpMIIEHUE C
npumenenneM CAD-,
CAPP-, PDM-cucrem
TEXHOJIOTHYECKYIO
JIOKYMEHTAITUIO Ha
TEXHOJIOTHYECKHUE
MIPOIIECCHI U
TEXHOJIOTHYECKHUE
MapIIpyThI
HU3TOTOBJICHUSA
MAIIUHOCTPOUTEIBbHBIX
W3JIeNIUN cpeaHel
CJIOXHOCTH

ypoBHE 0pOpMIICHUE C
npumenenneM CAD-,
CAPP-, PDM-cucrem
TEXHOJIOTHYECKYIO
JIOKYMEHTAIUIO Ha
TEXHOJIOTHYECKHUE
MIPOIIECCHI U
TEXHOJIOTHYECKHUE
MapIIpyThI
HU3TOTOBJICHUA
MAIIUHOCTPOUTEIBbHBIX
W3JIeNIUN cpeaHei
CJIOXHOCTH

YPOBHE 0OPMIICHHE C
npumenenneM CAD-,
CAPP-, PDM-cuctem
TEXHOJIOTHYECKYIO
JIOKYMEHTAIUIO Ha
TEXHOJIOTHYECKHUE
MIPOIIECCH U
TEXHOJIOTHYECKHUE
MapIIPyThI
U3TOTOBJICHUA
MAIIMHOCTPOUTECIBbHBIX
W3/IeNIUN cpeaHel
CJIOKHOCTH
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KO[[ KOMIICTCHIIMH

Kox u HanmeHoBaHME
UHAUKATOpa
JIOCTHKEHUSI

xommeteHun (MJIK)

Kox u HanmeHoBaHME
pe3yabTata 00y4eHUs
0 AUCHHUTUTHHE

Kpurepun onileHHBaHus pe3yIbTaTOB 00yYeHHUs

1-2

3

4

Ymets: Y8 opopMisaTh
¢ npumenenuem CAD-
, CAPP-, PDM-cucrem

He ymeer opopmiats
¢ npumenennem CAD-
, CAPP-, PDM-cucrem

YMeeT Ha HU3KOM
YpOBHE 0OPMIIATH C
npumenerrneM CAD-,

YMeeT Ha HU3KOM
YpOBHE 0OPMIIATH C
npumererneM CAD-,

‘YMeeT Ha BEICOKOM
YpOBHE 0OPMIIATE C
npumenerrneM CAD-,

TEXHOJIOTHYECKYIO CAPP-, PDM-cucrem CAPP-, PDM-cucrem CAPP-, PDM-cucrem
TEXHOJIOTHIECKYIO
JIOKYMEHTAITHIO Ha TEXHOJIOTHIECKYIO TEXHOJIOTHYECKYIO TEXHOJIOTHIECKYIO
JIOKYMEHTAIUIO Ha
TEXHOJOTHYECKUE JIOKyMEHTALIMIO Ha JIOKyMEHTaLIMIO Ha JIOKyMEHTaIIMIO Ha
TEXHOJIOTHYECKHUE
HPOLECCE! 1 MPOLIECCHI U TEXHOJOTHYECKHUE TEXHOJOTHYECKHUE TEXHOJIOTHYECKHUE
P TEXHOJOTHYECKHUE MIPOLIECCHI U MIPOLIECCHI U MIPOLIECCHI U
TEXHOJIOTHYECKHUE
—— MapIIpyThI TEXHOJOTHNUECKHUE TEXHOJOTNUECKHUE TEXHOJIOTHYESCKUE
HM3rOTOBJIEHUS MapHIPYTEI MapIIPYTEI MapIIPyThI
HM3TOTOBJIEHUS PHIPYT PHIPYT PHIPYT
MAIIHHOCTPOUTENBHBIX | U3TOTOBJICHUS HM3TOTOBJIEHUS HM3TOTOBJIEHUS
MAaIIAHOCTPOUTEIHHBIX o o
B — W3ICTUH cpeqHe MAIIHHOCTPOHUTENBHBIX | MAITHHOCTPOUTEIEHBIX MAaIIHHOCTPOUTEIHHBIX
CJ'IO)KHOCTIE CJII0KHOCTH W3JeIUN cpeHen U3JETIUN cpenHen H3JETINI cpenHen
CJIOKHOCTH CIIOXKHOCTH CJIO)KHOCTH
Brazers: BS He Bmageer Bnaneet Ha HU3KOM Bnageer Ha cpenHem Bmaneer B
’ oopMIICHHEM C ypoBHE OQOpPMIICHHEM | YpOBHE O(POPMIICHHEM C | COBEPIICHCTBE

0opOpMIICHHEM C
npumenenneM CAD-,
CAPP-, PDM-cucrem
TEXHOJIOTHYECKYIO
JIOKyMEHTAITUIO Ha
TEXHOJIOTUYECKIE
MIPOLIECCHI U
TEXHOJIOTHYECKHUE
MapIIPyTHI
HM3TOTOBJIEHUS
MAaIIAHOCTPOUTEITHHBIX
H3JIeNUi cpeaHen
CIIOXKHOCTH

npuMmenenneM CAD-,
CAPP-, PDM-cucrem
TEXHOJIOTHYECKYIO
JIOKyMEHTAIIMIO Ha
TEXHOJIOTHYECKHUE
MIPOLIECCHI U
TEXHOJIOTHYECKHUE
MapIIPYTHI
HM3TOTOBJIEHUS
MAaIIHHOCTPOHUTEITBHBIX
U3JeIui cpenHen
CJIO’KHOCTH

¢ npuMmeHenueM CAD-
, CAPP-, PDM-cucrem
TEXHOJIOTHYECKYIO
JIOKyMEHTaIIMIO Ha
TEXHOJIOTHYECKUE
MIPOLIECCHI U
TEXHOJIOTHYECKUE
MapIIpyTHI
HU3TOTOBJICHUS
MAaIIHHOCTPOHUTEITBHBIX
U3JeIui cpeHen
CIIOKHOCTH

npuMmenernueM CAD-,
CAPP-, PDM-cucrem
TEXHOJIOTHYECKYIO
JIOKyMEHTaIIMIO Ha
TEXHOJIOTHYECKUE
MIPOLIECCHI U
TEXHOJIOTHYECKUE
MapIIpyTHI
HM3TOTOBJIEHUS
MAaIIMHOCTPOHUTEITHHBIX
U3JeIUN cpeHen
CIIOKHOCTH

0oOpMIICHHEM C
npumenennem CAD-,
CAPP-, PDM-cuctem
TEXHOJIOTHYECKYIO
JIOKYMEHTAIUIO Ha
TEXHOJIOTHUECKHUE
IIPOIIECCHI U
TEXHOJIOTHYECKHE
MapIIpyThI
W3TOTOBIICHHS
MalIMHOCTPOUTEIBHBIX
U3JIeUi cpeHe
CII0)KHOCTH
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KO[[ KOMIICTCHIIMH

Kox u HanmeHoBaHME
UHAUKATOpa
JIOCTHKEHUSI

xommereHn (MJIK)

Kox u HanmeHoBaHME
pe3yabTata 00y4eHUs
0 AUCHHUTUTHHE

Kpurepun onileHHBaHus pe3yIbTaTOB 00yYeHHUs

1-2

3

4

[IKC-3.3 IIpumenser
METOJMKY BeIOOpa
TEXHOJIOTHYECKUX
PEXUMOB
TEXHOJIOTHIECKUAX
onepauui u
OTpeNeysieT THII
TIPOU3BOJICTBA
H3TOTOBIICHUS
MAaIIHHOCTPOUTEIHHBIX
W3/1eNIUN cpeHei
CJI0KHOCTH C
npumenenneM CAPP-
CHUCTEM

3HaTh: 39 METONKY
BEIOOpa
TEXHOJIOTHYECKUX
PEKUMOB
TEXHOJIOTUYECKUX
onepauuii u
onpenenser TUI
IIPOU3BOJICTBA
H3TOTOBJICHUSA
MAaIIHHOCTPOUTEIBHBIX
H3JEIUi cpeaHen
CJIO’KHOCTH €
npumenenneM CAPP-
cucTeM

He 3naeT metoguky
BEIOOpa
TEXHOJIOTHISCKUX
PEXUMOB
TEXHOJIOTHISCKUX
omnepauui u
onpenenseT TUI
MIPOU3BOJICTBA
H3TOTOBJICHUS
MAaITMHOCTPOUTEIbHBIX
U3JIeIUi cpenHen
CIIOKHOCTH C
npumeHenueM CAPP-
CHCTEM

3HaeT Ha HU3KOM
YPOBHE METOIHKY
BEIOOpa
TEXHOJIOTHIECKUX
PEKIMOB
TEXHOJIOTHYECKHUX
onepauui u
ompeenseT TUI
MIPOU3BOJICTBA
W3TOTOBJICHHUSI
MAaIIMHOCTPOHUTEITHHBIX
W3JeTIUN cpenHen
CJI0)KHOCTH C
npuMmenenueM CAPP-
CHCTEM

3HaeT Ha HU3KOM
YPOBHE METOIHKY
BEIOOpa
TEXHOJIOTHYECKUX
PEXKUMOB
TEXHOJIOTHYECKUX
onepanui 1 onpeaesieT
THUII IPOU3BOJCTBA
HU3TOTOBJIEHUS
MAaITMHOCTPOUTEIBHBIX
U3JEIUN cpeHen
CIIOKHOCTH C
npumenenueM CAPP-
CHCTEM

3HaeT Ha BHICOKOM
YPOBHE METOIHKY
BEIOOpa
TEXHOJIOTHYECKUX
PEXUMOB
TEXHOJIOTHYECKUX
ornepauui u
onpeeNseT TUI
MIPOU3BO/JICTBA
HM3TOTOBJIEHUS
MAaIIAHOCTPOUTEIHHBIX
U3IETINi cpenHen
CJIOKHOCTH C
npumenenueM CAPP-
CHCTEM

VYmets: V9
HCIIOJIh30BaTh
METOJMKY BeIOOpa
TEXHOJIOTHYECKUX
PEXKUMOB
TEXHOJIOTHYECKUX
onepauui u
OTpeIeNISIeT TUTT
MIPOU3BOJICTBA
HM3TOTOBJICHUS
MAaIIAHOCTPOUTEIHHBIX
W3JIeTUi cpeaHen
CIIOXKHOCTH C
npumenennem CAPP-
CHCTEM

He ymeer
HCTIONIb30BATh
METOJIUKY BbIOOpa
TEXHOJIOTHYECKUX
PEXHUMOB
TEXHOJIOTHYECKUX
onepanui u
ompenenseT THII
MPOMU3BOJICTBA
W3TOTOBIICHUS
MAaIIMHOCTPOUTEIBHBIX
U3JeIui cpenHen
CJI0>KHOCTH C
npumeHerrneM CAPP-
CHCTEM

YMeeT Ha HU3KOM
YpOBHE HCTIOJB30BaTh
METOJIMKY BbIOOpa
TEXHOJIOTHYECKUX
PEXUMOB
TEXHOJIOTHYECKUX
onepanui u
onpeenseT TUI
MIPOU3BOJICTBA
HM3TOTOBJIEHUS
MAaIIHHOCTPOHUTEITBHBIX
U3JeIui cpeHen
CIIOKHOCTH C
npumeHerrneM CAPP-
CHCTEM

YMeer Ha HU3KOM
YPOBHE HCIIOJIb30BATh
METOJIMKY BeIOOpa
TEXHOJIOTHYECKUX
PEXXHUMOB
TEXHOJIOTHYECKUX
onepauui U onpeaenseT
THUI IPOU3BO/ICTBA
W3TOTOBIICHUS
MaIIMHOCTPOUTEIBHBIX
U3JeIUi cpeHen
CJIOKHOCTH C
npumeHenrem CAPP-
CHCTEM

YMeeT Ha BEICOKOM
YpOBHE UCTIOIB30BaTh
METOJINKY BeIOOpa
TEXHOJIOTHYECKUX
PEXUMOB
TEXHOJIOTHYECKUX
ornepanui u
ompenenseT THII
MIPOU3BOJICTBA
H3TOTOBIICHHS
MAaIIMHOCTPOUTEITHHBIX
U3JeIUi cpeHen
CII0>KHOCTH C
npumeHerneM CAPP-
CHCTEM
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KO[[ KOMIICTCHIIMH

Kox u HanmeHoBaHME
UHAUKATOpa
JIOCTHKEHUSI

xommeteHun (MJIK)

KO}:[ 1 HAMMCHOBAHUC

Kpurepun onileHHBaHus pe3yIbTaTOB 00yYeHHUs

pe3yabTata 00y4eHUs 1-2 3 4 5
T10 AUCTIUIUTIHE
Buazers: BO He Bimageet Bnageet Ha HU3KOM Bnageer Ha cpenHeM Bnageer B
. METOIMKOH BEIOOpPA YPOBHE METOIUKOMN YPOBHE METOIUKOMN COBEPILEHCTBE
METOJMKON BEIOOpa .
TEXHOJIOTHIECKUX BEIOOpa BEIOOpa METOIHMKON BEIOOpa
TEXHOJIOTHYECKUX
CKUMOB PEKIMOB TEXHOJIOTHYECKUX TEXHOJIOTHYECKHX TEXHOJIOTHYECKUX
P TEXHOJIOTHYECKUX PEKIMOB PEKIMOB PEKUMOB
TEXHOJIOTHYECKHX .
omepanuii ornepanui u TEXHOJIOTHYECKHUX TEXHOJIOTHYECKHUX TEXHOJIOTHYECKHUX
P oTpezessieT TUII orepanyi u orepalyii M onpeaeNseT | onepaunui u
orpeessieT TUI
IIPOM3BOICTRA IMPOU3BOJICTBA OIMPCACIIACT TUIT THUII IPONU3BOJACTBA OIPEACIIACT TUIT
P H3IroTOBJICHUSA IIPOU3BOJACTBA H3roTOBJICHUSA IIPpOU3BOACTBA
HU3roTOBJICHUSA
MAaIIUHOCTPOUTEIbHBIX HU3roTOBJICHUSA MAaIIMHOCTPOUTEIIbHBIX HU3roTOBJICHUSA
MAaIIMHOCTPOUTECIIbHBIX o v o v
n3eIni cpenHeit MAaIIMHOCTPOUTENBHBIX | M3JCIUNA cpeTHen MaIIMHOCTPOUTEIBHBIX

H3JEIUi cpeaHen
CJIO)KHOCTH C
npumenenneM CAPP-
CHCTEM

CJIO’KHOCTH C
npumeHenueM CAPP-
cHCTEM

W3JeTIUN cpenHen
CIIOKHOCTH C
npuMmenenueM CAPP-
CHCTEM

CJIO’KHOCTH C
npumenenueM CAPP-
cucTeM

U3IETINi cpenHen
CJIOKHOCTH C
npumenenueM CAPP-
CHCTEM
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IlucTt cornacoBaHuA

BHyTpeHHU gokymeHT "HelpoHele cetu_2022_27.03.05_WNHGB"

Hokyment nogrotoeun: CnupuH Mrope Cepreeeuny
HokymeHT nognucan: XapuTtoHoBa TatbAHa AneKkcaHapoEHa

CepwuiiHbiil Homep 311 [omxHocTs ulile] Ho Pezynerat
JoueHt, umetownil yderyw | CnupwH Mrope Cepreesny CornacoeaHo
cTeneHb KaHA4W4ATa HayK
(BazoBkIi ypoBeHs)
3asepyowmil kaepoi, Bapbakos Oner Muxainosny CornacoeaHo
NMEHLLNI YYEHYH CTENEHD
JOKTOpa HayK
Benywwii cneunanwct Kybacoea Ceetnana CornacoeaHo

BukropoeHa
CornacoeaHo

Aupektop

Karokoea [lapea XpucaHoeHa
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