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1. Heau u 3a1a4M 0CBOEHHUS TUCHMIIUHBI

Lenp AUCHUIUIMHBI 3aKIIOYAETCS B OBJIAJCHUM (PYHAAMEHTAIbHBIMU 3HAHUSMHU B
00JyacTi HEHPOHHBIX CETEeH U UX UCIOJIb30BAHUU MIPU PEIICHUN HAYYHBIX U MPUKJIAJHBIX 33]1a4.

3ajaud JUCIUIUIAHEL

— u3ydeHHe O0a30BBIX TEOPETUYECKUX OCHOB METOJOJIOTUM HEHpPOHHBIX CeTei,
MaTeMaTHUYECKUX MOJIENIeN U METOIOB, JIeKallNX B OCHOBE HEHPOHHBIX CETel;

— (QopmupoBanue ymeHuil BBIOOpPa APXUTEKTYphl HEWPOHHOH ceTH ¢ y4EeToMm
0COOEHHOCTH pelllaeMbIX 3a7a4;

— ¢opMupOBaHHE YMEHUN peaTnu30BaTh HEHPOHHYIO CETh C UCIIOJIb30BAHUEM MTAKETOB
porpamw;

— (opmupoBanue HaBBIKOB pabOThl ¢ HaOOpamMu JAaHHBIX, HMCIOJIB3YEMBIMHU JIA
00y4eHHsl HEHPOHHOM ceTH;

—  (opmupoBaHue yMEHUH aHAIH3a PE3YIBTATOB PAOOTHI HEUPOCETH U KOPPEKTHPOBKH

IIOCTPOEHHBIX MOJEIIEH.

2. Mecto qrucuumiunsel B ctpykrype OIIOII BO

JlucuuiuinHa OTHOCUTCS K JAMCUMIUIMHAM siekTuBHoro wmoxnyns «Digital & IT.
MamuHHoe 00y4yeHHe U aHalu3 JaHHBIX)» YacTH yueOHOro IiaHa, GopMUPYEMOM ydaCTHUKAMU
00pa3oBaTeNbHBIX OTHOIICHU.

Heo6XxoauMbIMU YCIIOBUSIMHU U1 OCBOCHUS TUCLIUTITUHBI SIBISFOTCS:

— 3HAaHHE OCHOBHBIX MOHATHH IMCKPETHONH MaTeMaTHKH, MPUKIAJHOM anreOpsl,
BBIUMCIUTEIbHON MaTeMaTHKU;

— 3HaHME OCHOB s3bIKa mporpammupoBanue Python, ymenume pa3pabaTbiBaTh
QITOPUTMBI PELLICHHs 3a]1a4 U 3alMChIBATh UX HA SI3bIKE IPOrPaMMHUPOBAHUS;

—  BJIAJICHUE HAaBBIKAMU MCIOJIb30BAaHUS KOMIIBIOTEPHBIX TEXHOJOTUH M CPEICTB
00paboTku HHPOPMALIUH.

Copep:xaHue AUCHMILIMHBI CIY’)KUT OCHOBOW JJisi OcBOeHMs quciuiuinH «lIpuknanHeie

3ala4i aHaJin3a JaHHBIX», IS MIPOXOXKACHUS IIPAKTUKH, HaquO-HCCHeILOBaTCHBCKOﬁ pa6OTLI.



3. Pe3yabTaTbl 00y4eHUs MO TUCHUTIIHHE

[Ipouecc wW3ydyeHHWs] AUCHMIUIMHBI — HampaBjieH Ha (OPMUPOBAHHME  CICIYIOIIMX
KOMIIETEHIIHI:
Taomuua 3.1
Kopg u nammeHoBanue
KOH 1 HAUMCHOBAHUC KO,H 1 HAUMCHOBAHHC PE3yJibTaTa O6y‘~IeHI/IH 10
I/IHI[I/IKEITOpa JOCTHUXKCHUS
KOMIICTCHIIUHN JUCHUIIIINHE

xomneteHimu (MIAK)

VK-1. Criocoben
OCYIIECTBIISATh MTOUCK,
KPUTUYECKUI aHAIN3 U CHUHTE3
uHPOPMAITHH, TTPUMEHSTH
CHCTEMHBIN TOIXOJ s
pELICHHST TTOCTABICHHBIX
3ama4

VK-1.1. OcymectBisier BbIOOp
AKTYaJIBHBIX

POCCHICKUX U 3apyOesKHBIX
HNCTOYHHKOB, a TaK K€ ITOHCK,
c6op 1 06paboTKy
nH(popmaIuu, HeoOXo MO
Z71s pelIeHus IOCTaBIeHHON
3a7a4n

3natb 31: MexaHU3MBI H METOIUKH ITOUCKA, cOopa H

00paboTku nHPOopManuu, He0OXOIUMOH ATIs
pCILICHUS MOCTABICHHON 3a1auH.

YMets Y1: AHanu3upoBaTh NpeAcTaBICHHbBIE
MCTOYHMKH MH(OPMALNH, BBIIOIHATE OTO0OP HYKHOMH
vH(popmauu.

Bnamers B1: MeTonukoii moucka, cobopa u 00paboTKH
nHpopmarmm, HeoOX0UMOH ISt
pelIeHys OCTaBICHHOH 3a1a4u.

VK-1.2. CucremaTu3upyer u
KPUTHUYECKHU aHATH3UPYET
WH(}OpMAIHIO, MOTYyYECHHYO
13 pa3HBIX HCTOYHHUKOB, B
COOTBETCTBHH C
TpeOOBaHUAMHU U YCIOBHIMHU
3aga4n

3HaTh 32: MeXaHU3MbI H METOIHUKH
CHUCTEMAaTH3alliH, aHAIM3a U CHHTE3a HHGOPMAITUH, B
COOTBETCTBUH C TPEOOBAHHSIMU M YCIOBHIMH
3aJ1auu.

VYmers Y2: CucreMaTU3UpOBaTh U KPUTHUECKU
aHaNIM3UPOBaTh HHPOPMALNIO, HEOOXOAUMYIO IS
pelIeHus ITOCTaBICeHHOW 3aaun.

Brnagers B2: MeToaukoi cucTeMaTH3aly, aHaan3a
“H(OpMAITUU B COOTBETCTBHH C
TpeOOBaHUAMHU U YCIOBHAMH 3aIa4H.

YK-1.3. Ucnons3yeT
METOANKH CHCTEMHOTO
IOJIXO0/1a IIPU PEIICHUHI
ITOCTaBJICHHBIX 3a]a4

3Hatb: 33 METOJMKH CUCTEMHOTO IMOJAX0Ja MpU
PEIICHUH TTOCTABICHHBIX 3a/1au

YMeTs: Y3 npuMeHsITh METOJAUKHA CUCTEMHOTO
ITOAX0/1a MTPH pEUICHUH MOCTaBIICHHBIX 3a/1a4

METOAMKH CUCTEMHOTO TI0JIX0/1a TIPU pEelIEHUU
MOCTaBJICHHBIX 3a1a4

Bnamers: B3 umeeT onbIT NIpUMEHEHHS] METOIUKH
CHCTEMHOT0 MOJX0/Ia IIPU PEIIEHUHU TOCTABIEHHbIX 3a/1a4

VK-2. Cnocoben

OTIpENeNATh KPYT 3a/1ad B
paMKax MOCTaBJICHHOM e 1
BBIOUPATh ONTUMATBHBIC
CIIOCOOBI X PEIICHUS, HCXOIS
U3 JEHCTBYIOIINX MPAaBOBBIX
HOPM, HMEIOIIUXCS PECypCOB
U OTrpaHUYEeHHH

YK-2.1. [IpoBoaut aHanu3
MOCTaBJIEHHOM LIEeNU U
(hopMynHpyeT COBOKYITHOCTb
B3aMMOCBSI3aHHBIX 3a]1a4,
KOTOpBIE HEOOXOIUMO DEIINTh
VIS €€ JOCTHIKEHHS

3HaTh 34: OCHOBHBIC IPUHLIUIIBI TPUMEHEHHS
MH(OPMAIIMOHHBIX TEXHOJIOT U arnapara npu
MOCTaHOBKE 3a/1a4 M BEIOOpA METOJIOB MX PEIICHHS.

YMmerp Y4: npuUMEHSITh METOJIbl €CTECTBEHHBIX
HayK P MCCIICJIOBAHUU 3a]au.

Bnagets B4: HaBbIKaMu aHanM3a, CHHTE3a U
0000mmenns nHdGopmarmu.

VK-2.2. Boibupaer
ONTUMAaJIBHBIH CIT0OCO0
peleHus 3a1a4, HCXOAs U3
HMEIOLIHXCS PECYPCOB U
OrpaHHYeHUN

3HaTh: 35 ONTUMAaBHBIA CTOCOD peIIeHus 3a/ad,
HCXOJIS U3 UMEIOLIMXCS PECYPCOB U OFPaHUUEHU T

Ymerb: Y5 onpenensiTe ONTUMAIBHBINA CIOCO0
peleHus 3a/1a4, UCXO s U3 MMEIOIINXCSl PECYPCOB
Y OTpaHUYEHUN

Bnaners: B5 HaBbIKOM ITpUMEHEHUST ONTUMAJIBHOTO
croco0a pemeHus 3a/1a4, HCXOIsI U3 UMEIOIIUXCS
PeCypCoOB M OTpaHHYCHHIA

VK-2.3. Ananusupyer
JiefcTBYIOIIEE
3aKOHOJIaTENbCTBO U
MIPaBOBbIE HOPMBI,
perynupylomye 001acTs
pohecCHOHATBHON
JESITeNIbHOCTH

3Hatb 36: BUABI TUICH3UPOBAHUS KOMIIBIOTEPHBIX
IIPOrpaMM U HaKJIaJbIBA€MBbIX JIMLIEH3USIMU
OrpaHUYEHUN

VYMmets Y6: 0hopMISITE IPOrpaMMHBII KOJ B
COOTBETCTBHHU C TPEOOBAHUSAMU, IPUHATHIMU 115
COOTBETCTBYIOIIETO SA3bIKa MPOTrPAMMUPOBAHHS.

Bitanets B6: ciocoGHOCTBIO OTIPEACIATh ETU U
3a/1a4y TIpU IPOTPAMMHOM PEIICHUH POEKTHOHN
po(heCCHOHAIBHOH 3a1a4H C yUYETOM PECYPCHBIX:




BpPEMCHHBIX, (bl/IHaHCOBLIX — OFpaHI/I‘{eHI/Iﬁ B
COOTBCTCTBUU C HOpMaTHBHO-HpaBOBOfI

JIOKyMEHTaluen

IMKC-3. CnocoGeH BHEAPATH
CpeacTBa aBTOMATH3aIUH 1
MEXaHH3aLHH TEXHOJIOTHIECKUX
orepanuii MexaHocOOpOIHOTO
POM3BOICTBA

IKC-3.1 OcymectBuser coop
MCXOJIHBIX JAHHBIX JULS
POBEICHUS IPOCKTHBIX M OIBITHO-
[KOHCTPYKTOPCKHX padoT,
[M3TOTOBJICHUS CPENICTB
ABTOMATH3alUH U MEXaHU3aLIH
[TEXHOJIOTHIECKHX OIepaniii

3HaTh 37: cOOp UCXOAHBIX NAHHBIX ISl IPOBEACHUS
MIPOEKTHBIX U ONBITHO- KOHCTPYKTOPCKHUX padoT,
H3TOTOBJICHUS CPEACTB aBTOMATU3ALUN 1
MEXaHN3allN{ TEXHOJIOTMUECKUX OIeparuii

YMetb: Y7 0cyIIecTBIATh COOP UCXOIHBIX JaHHBIX
JUTSI IPOBEJICHUS TPOEKTHBIX U OTBITHO-
KOHCTPYKTOPCKHUX PaboT, H3TOTOBICHUS CPEIICTB
aBTOMATU3ALMK U MEXaHU3aLUU TEXHOJIOTMYECKUX
onepanmi

Bnagers: B7 c60poM HCXOMHBIX TaHHBIX JUIS
MIPOBEJICHUS TIPOEKTHBIX U ONBITHO- KOHCTPYKTOPCKUX
paboT, U3TOTOBIICHUS CPEICTB

aBTOMATH3AIlUA U MEXaHU3aIlUH TEXHOJIOTHIECKUX
oInepanui

IIKC-3.2 [Ipou3BOAMT MOKCK U
BBIOOP MOJIEINICH CPEICTB
ABTOMATH3alUK U MEXaHU3aLUH
[TEXHOJIOTHYECKHX OTlepanuii

3HaTh: 38 MOUCK M BEIOOP MOJEIIeH CPEICTB
aBTOMATH3AIMU U MEXaHU3ALUH TEXHOIOTHIECKIX
onepaumi

YMersh: Y8 Iporu3BOANUTE OKUCK U BBIOOP MOJENEH

CpE€ACTB aBTOMAaTU3allU U MEXaHU3allunu
TEXHOJIOTHUYCCKHUX onepaunﬁ

Bnagets: B8 morckom u BBIGOpOM Moaemei

Cp€ACTB aBTOMAaTU3allu 1 MEXaHU3allunu
TEXHOJIOTUYCCKHUX onepaum‘/i

IKC-3.3 OcymecTBiseT TpOBEPKY
PCKU3HBIX H TEXHIUECKUX
MPOEKTOB, paboYMX YepTekKeH
CPEeIICTB aBTOMATH3ALMU 1
MEXaHH3aI[M1 TEXHOJIOTHIECKHX
oneparuii

3Hath: 39 NMPOBEPKY ICKU3HBIX U TEXHUYECKUX
MPOEKTOB, pabOUYNX YepTEeKEH CPEACTB aBTOMATH3ALMN

M MEXaHHU3aIUU TEXHOJIOTHUECKUX
onepanmi

YMmets: V9 ocyniecTBISITh IPOBEPKY 3CKU3HBIX U
TEXHUYECKHUX IPOCKTOB, pabOYMX YepTeiKeH

CPEICTB aBTOMATU3allMi U MEXaHU3alNnN
TEXHOJIOTHYCCKHUX onepaunﬁ

Bnamets: B9 npoBepkoii 5CKM3HBIX H TEXHAYECKHX
MIPOEKTOB, pabOUNX YepTeKel CpeacTB

aBTOMAaTH3allMM U MEXaHU3aIlUHA TEXHOJOTHYCCKHUX
onepanmi

[IKC-3.4 [Ipou3BoaUT KOHTPOJIb
[paboT IO MOHTAXKY, UCITBITAHUSM,
[HaJIaJKe U cIadye B HKCILTyaTaIlHio
CPEACTB aBTOMATH3ALUH U
IMEXaHM3AIMH TEXHOJIOTMUECKHIX
oneparuit

3Hatb: 310 KOHTPOJIb PAbOT MO MOHTAXY,
UCTIBITAaHHUSAM, HaJIaJIKe U CAa4e B SKCILTYyaTaIHIO

Cp€aCTB aBTOMATU3allu 1 MEXaHU3allunu
TEXHOJIOTUYCCKUX onepaunﬁ

YMmeth: V10 npoBOIUTE KOHTPOJIB paboT 1o
MOHTaXXY, HCTIBITAHUSIM, HAJIaJIKE U clladue B

OKCIUTyaTauio Cpe€ACTB aBTOMAaTU3allu U
MCXaHHM3allMi TCXHOJIOTHYCCKUX onepam/lﬁ

Bnanmets: B10 xoHTpOIIEM paboT IO MOHTAXKY,
UCTIBITAaHHUSAM, HaJIaJIKe U CAa4e B SKCILTYaTaI[HIO

CpeICTB aBTOMATHU3aLUKM U MEXaHU3aIuU
TEXHOJIOTMUECKHX OMepaIlrii




4, O0beM IUCHHUIIMHDI

OO0t 00beM JUCHMILUIMHBI COCTABIsAET 3 3auéTHRIX equHuIbl, 108 uacos.

Ta6muna 4.1.
AyIUTOpHBIC 3aHATHUS/KOHTAKTHAsE padorTa,
®opma
®opma Kypc/ qac. CamocTosTeNnbpHas N
MIPOMEKYTOUHOU
00yJeHust ceMecTp [paktiueckue | JlaboparopHsie paboTa, vac.
Jlexiun aTTeCTalluH
3aHATHUA 3aHATHS
OoYHas a17 16 30 - 62 3a4éT

5. CTpyKTypa H coiepKaHHue TMCHUIIIMHBI

5.1. CtpykTypa AMCHUILTAHBI/ MOYJIS.

ouHas ¢opma odyuenus (OPO)

Tabmauua 5.1.1

Crpyktypa AynutopHble
No JCITUTUTHHBY/ MOTY IS 3aHATH, Jac. CPC, | Bcero, OreHOYHBIC
wn | Homep HanmeHoBanue qac qac Kon AJIK cpeAcTBa
JI. | IIp. | JIab. ' '
pazzaena paznena
BBenenue B KomnokBuym Nel
TEMaTHK [Mpunoxenne 1
1 1 I/ICKyCCT]ZeHHLIX 1 1 i 6 8 (e :
HEHPOHHBIX ceTel
ITakets! mporpamMm KomnokBuym Nel
2 2 JUTS pabOTHI © 1 1 - 6 8 YK-1.1 (Ilpunosxenue 1)
HEUPOHHBIMHU CETAMU YK-1.2
O0y4enue YK-1.3 Komnoxsuym Nel
3 3 HEHPOHHOMW CeTH. 1 2 - 5 8 YK-2.1 (ITpunoxenwue 1)
HaGops! ganHbIX YK-2.2
[MomHOCBsI3HAS YK-2.3 Komnoxsuym Nel
HEeWpOHHas CeTh IKC-3.1. | (Ilpunoxenue 1)
4 4 MPSMOTO 1 2 - 5 8 IIKC-3.2
pacmpocTpaHeHUsI IIKC-3.3
(FNN)
IToctpoenue Komnoxsuym Ne2
5 5 ApXHTEKTYPbI 1 5 ) 5 8 (Tlpunoxenue 2)
HEWPOHHOM CeTH U ee
oOyJeHue
6 6 PaGota ¢ TensorFlow 1 5 i 5 3 Komnoxsuym Ne2
u Kaggle (ITpunoxenwue 2)
AHanun3 KayecTBa Komnoxsuym Ne2
7 7 00yueHwus HelponHoi | 1 2 - 5 8 (ITpunoxenwue 2)
cetn
IIpumenenue Komnoxsuym Ne2
. . YK-1.1
8 8 HEWPOHHBIX CEeTeH 1 5 ) 5 8 VK-1.2 (Tlpunoxxenue 2)
JUISL peLLICHUsI 3a/1a9 K
perpeccuun VK-1.3
9 9 CBEépTquLIe 1 4 i 5 10 zﬁ:gé Komnoxsuym Ne3
HEeHpPOHHBIE CETH VK-23 (Tlpunosxenwe 3)
IIpensapurensHO MKC-3.1 Konnoksuym
10 10 00yueHHbIE 1 4 - 5 10 " | Ne3(ITpunoxxenn
o IKC-3.2
HEeWpOHHBIE CETH el)
~ [IKC-3.3
Heliponnsie ceTu st Konnoxsuym
11 11 3a1a4 00paboTKH 3 4 - 5 12 Ne3(ITpunoxxern
€CTECTBEHHOTO SI13bIKa e 3)
12 12 PelfyppeHTHBIe 3 4 i 5 12 KommoxkBuym Ne3
HEUPOHHBIE CETH (Tlpunoxenue 3)




Bompocsr it
13 | 3auér - - - - - 3auéra
(Tlpunosxenue 3)

Uroro: | 16 | 30 - 62 108

5.2. Coneprxanue TUCIUTUTAHBL.

5.2.1. ConeprkaHuie pa3aeaoB JUCITUIUIMHBI (IMJAKTUYCCKUE SIUHULIBI).

Pa3znen 1. «BBeneHue B TEMaTUKY UCKYCCTBEHHBIX HEHPOHHBIX CETEI». XPOHOIOIMUECKHE
ATanbl Pa3BUTUSI HEUPOHHBIX ceTeid. Mojenp ucKkyccTBeHHOro Helipona Mak-Kamnoka u I[utca,
ITepcentpon Pozenbnarra. OgHOCIOMHBIE U MHOTOCIIONHBIE HEHpOHHBIE ceTh. CeTH MpSIMOTo
pacIpoCTpaHEHUS U CETU C OOpaTHBIMH CBA3SIMH. [loHsATHE «TTy0OKHEe HEHpPOHHBIE CETH» U HX
npeumymiectBa. Kimaccudukanuss HEHpPOHHBIX CETE B pa3pe3e pacnpoCTpaHEHHUs CUTHAlIA |
IyOMHBI HEHPOHHOHM ceTu. 3ajayu, pelaemble TTTyOOKMMHU HEUPOHHBIMH ceTsIMU. DyHKIUU
aktuBauuu. O6opynoBanue, mpumensemoe ans HelipoHHbIx cereil. CUDA — mporpamMMHbIi
untepdeiic g GPU ot komnanuu NVIDIA.

Paznen 2. «Ilakersl mporpamMm mjisi pabOThl C HEWPOHHBIMU ceTsMmu». O030p MaKkeToB
nporpamm. [TakeTs st paboThl ¢ gaHHbiMA. [TakeTst NUMPY 1 Pandas. [TakeTs! 1ist MAITHHHOTO
obyuenus. Tuctpudyrus Anaconda, maketst JupyterLab, Jupyter Notebook. bubirorexku Python
JUTSE MOJICTIMPOBaHUs U 00yueHus Heiiponnoit cetu. [Takerst TensorFlow, Theano, Keras. Pa6ora ¢
cepsucom Google Colaboratory.

Paznen 3. «OOyuenue HeiliponHoW cetn. HaGopbl nanHbIX». OOyueHHE € yduTeneM,
oOyueHue 6e3 yuuTens, o0ydeHHue ¢ MOJKperIeHneM. AJIrOpUTM OOpaTHOTO paclpoCTpPaHEHUs
omnOku. Tunel 3a1a4, 3 PEKTUBHO PEIIaEMBbIX C TOMOLIbIO TTTyOOKHUX HEHPOHHBIX ceTel (3a1auu
pacrio3HaBaHusl, 3a/1a4u KJIACCU(PUKAIINK, 3a7a4l PETPECCUH, 3a/lau Kiactepusanun). Habopsl
JAHHBIX i1 00y4yeHHs] HeHpOHHOHM ceTu. TpeHUpOBOUHBIE, TECTOBBIE U MPOBEPOUHBIE JAHHBIE.
Bo3morkHOCTH nakeToB 1o padote ¢ Habopamu aHHbIX. [ToHATHE 3110XM 00y4eHus. [lonck HabopoB
JAHHBIX U3 Pa3IUYHbIX ucTOYHKUKOB (Githab u npyrux).

Paznen 4. «llonHocBsi3Has HelpoHHas ceTh npsimoro pacnpoctpanenus (FNN)». Ananus
Habopa JAaHHBIX C TOYKH 3PEHUS JAaJbHEUIIEro MocTpoeHHus HeWpoHHOM cetu. KommuecTBo
CKPBITBIX CJIOEB U KOJMYECTBO HEMPOHOB. ba3oBbie 0OBEKTHI U MapaMeTpbl 0OBEKTOB ITYOOKUX
HelipoHHBIX cerell B TensorFlow.

Pazgen 5. «llocTpoeHue apxXuTEeKTyphl HEHPOHHOW ceTH W ee oOyueHue». MeTpuku
kadectBa. Merpuku MSE, MAE, accuracy, precision, recall, Cross Entropy. ®yukiuu noteps u
onTUMH3aTOpbl O0yueHUs. DyHKIUU TOTEpPh U ONTUMHU3ATOPHI 00ydeHus. Dynkiuu SGD,
RMSprop, Adam. PacnioznaBanue npeameToB onexasl — Ha0op nanHbeix MNIST. Ipenckazanue

00y4YeHHOU HEeHpoceTH.




Pa3nen 6. «Pabora ¢ TensorFlow u Kaggle». O0bekThl, pyHKIMU 1 TapaMeTpbl 00BEKTOB
rryookux HelpoHHBIX ceredl B TensorFlow. Pabora ¢ mmardopmoii Kaggle. Bo3moxknoctu
cepuca. OcuHoBHoii (yukironan miathopmel Kaggle. CopeBnoBanust Ha Kaggle.

Paznen 7. «AHanu3 kadyecTBa oOyueHUss HEUPOHHOU ceThy». OIeHKa pealbHOTO KayeCcTBa
MOJCNId HEHPOHHOW ceTH W HaOopbl HaHHBIX. [loHsATHE «mepeoOydeHUEe» HEHPOHHOW CETH.
Onpenenenne nepeodydeHus U MeTOAbl OOPHOBI C HUM.

Pasnen 8. «lIpuMeHeHne HEHPOHHBIX CeTEH M1 pelIeHUs 33aJaud  PErpeccUm».
[lkanupoBaHne W HOpMalW3allUs BXOJHBIX JaHHBIX. BBIOOp MeTpHK KadecTBa, (YHKIMN
OIIMOOK M aKTUBAIIMU B 3aBUCUMOCTH OT pelIaeMO 3a/IauH.

Pazgen 9. «CBEprouHble HelpoHHBIE ceTh». CpaBHEHHE IMOJIHOCBSI3HOM U CBEPTOUYHOM
HEHUPOHHBIX CETEHl MpH pelIeHUH 3a]a4 paclio3HaBaHus n3o0paxkeHuil. Aapo ceépTku. Martpuua
n3o0paxkenmii. Crnon cBEpTkM u cinou noABbIOOpKU. MucTpymentsr Keras u TensorFlow,
KOTOpBIE TO3BOJISIIOT TOCTPOUTH CBEPTOUHYIO HEHPOHHYIO ceTh. CBsi3b MeXAy HabopaMu
JaHHBIX W apXUTekTypod HeiponHoit ceru. Habop manubix CIFAR-10. Apxwurextypa
ceéprounon cetu LeNet 5.

Pasnen 10. «lIpeaBapurenbHo O0Oy4yeHHbIE HEHpOHHBIE ceTu». [IpeumyiecTBa
UCIIONIb30BaHUsl MpEeABapUTEIbHO OOy4eHHBIX HEHpOHHBIX cereld. HelipoceTu, oOydeHHbIE Ha
Habope naHHbIX ImageNet. O030p COBpeMEHHBIX MpPEIBAPUTEIBHO OOYYEHHBIX APXUTEKTYp
HEHUPOHHBIX CeTel /s pelleHHs 3aJayd pacno3HaBaHus u3oOpaxeHuil. I[lpeaBapurenbHO
obyuennsie Heipocetn VGG, ResNet, Inception, DenseNet, Exception. Ilepenoc oO6yuenus B
HepoHHBIX ceTsax. [lepeHoc oOyueHUs Ha MpHUMeEpe MpeaBApUTEIbHO 00Y4YeHHOW HeHpOoHHOM
cetn VGG16.

Pazgen 11. «Heliponusie cetu A 3aqa4 oOpabOTKH €CTECTBEHHOTO sI3bIKa». BBeneHue B
00paboOTKy €CTEeCTBEHHOrO s3blKa. AJTOPUTM MOJIIOTOBKM TEKCTa (MPUBEACHHUE TEKCTa K
€MHOMY PETUCTPY, OYUCTKY TEKCTa OT JIMIIHUX CHMBOJIOB, TOKEHM3ALMUS TEKCTAa, PA3METKY
CJIOB I10 YacTsAM peuu, MPUBEICHHUE CIIOB TEKCTa K HOPMaJbHOH (hopme, BekTopu3alys). 3a1auu
00pabOTKM €CTECTBEHHOTO $3bIKa. APXUTEKTYphl HEMPOHHBIX CEeTeH, MpPHUMEHSEMBbIX Hpu
pelieHnu 3a7ad 00pabOTKH €CTECTBEHHOTO SI3bIKa - CBEPTOYHBIE OJTHOMEpPHbIE HEHPOHHBIE CETH
(CNN 1D) u pexyppenTHbie HeiipoHHble ceTr (RNN).

Paznen 12. «PexyppeHTHBIE HEHPOHHBIE CETH». APXUTEKTYPhI PEKYPPEHTHBIX HEHPOHHBIX
ceTel, MPUMEHSEMBIX JIUIs peleHust npakTrHueckux 3aaa4d: LSTM (Long short-term memory), GRU
(Gated Recurrent Units), ELMO, Transformer, BERT. Metopb! 1iupoBbIX Mpe/cTaBICH I TEKCTA:
YaCTOTHBIA ~ TOAXOJ, TEMaTU4YecKoe  MOJEIUpPOBaHMUE, JTUCTPUOYTHBHAs  CEMaHTHKA.

WNuctpymentapuii Keras u TensorFlow ajist moctpoeHus Moienu peKyppeHTHOM HEHPOHHOM CeTH,



pemaroneii 3aiauy kiaaccudukanuu TekcroB. Ilocrpoenue Heiipocereii ¢ apxurektypamu LSTM n

GRU ua ocnoge makeroB Keras u TensorFlow.

5.2.2. ConmeprkaHue UCIUTLTAHBI/MOJTYJIS 1O BHIAM YUEOHBIX 3aHSATHH.

JleKIInOHHBIE 3aHATHSA

Tabmuua 5.2.1
Ne | Howmep pazznena O0BewM, Jac.
Tema nexuuu
/1t ACTIATUIAHBL ODO | 300 | 0390
7 cemecTp

1 1 1 - - BBeznenue B TeMaTHKy HCKYCCTBEHHBIX HEHPOHHBIX CeTel

2 2 1 - - [TakeTsl mporpaMm yist paboOTHI C HEWPOHHBIMU CETSIMU

3 3 1 - - OOyuenue HelipoHHo# cetr. Habopbl JaHHBIX

4 4 1 [onHOCBs3HAsI HEHPOHHAS CETh MPSMOTO PACIIPOCTPAHCHUS

) i (FNN)

5 5 1 - - ITocTpoeHue apxUTeKTypbl HEHPOHHOI! ceTH U ee 00ydeHHe

6 6 1 - - Pa6ora ¢ TensorFlow u Kaggle

7 7 1 - - AmHanu3 kauecTBa 00yueHHs HeHPOHHOIT ceTn

8 8 1 ) ) IIpumeHeHe HEMPOHHBIX CETEH AJIA PEILICHHUS 3a1a4l

perpeccun

9 9 1 - - CBEpTOYHBIC HEWPOHHBIE CETH

10 10 1 - - [penBapurensHO 00yUeHHbIE HEHPOHHBIE CETH

11 11 3 - - Heiiponnsie cetu Juist 3a1a4 00pabOTKH €CTECTBEHHOTO sI3bIKa
12 12 3 - - PexyppeHTHBIC HEWPOHHBIE CETU

Uroro: 16 - -

JlaGopaTopusbie padoThI

Ha60paT0pHLIe 3aHATUA y‘Ie6HLIM IJIaHOM HC IIPEAYCMOTPCHEI.

Hpalcruqecm/le 3aHATUA

Tabnmma 5.2.2
Ne | Homep paznena O6mnem, yac. Tema 6
/1 JUCLUILINHEI (0100 | 300 | 0390 PAKTHACCKHIX paboT
7 cemectTp
1 1 1 - - [IporpammupoBanue npocrteiiieit Heifpocetn Ha Python
2 2 1 - - Pabora ¢ makeramu s3eika Python: NumPy, Pandas
3 3 2 - - Pabota ¢ Habopamu TaHHBIX
4 4 2 - - ITocTpoeHne nonHOCBA3HON HEIPOHHON CETU MPSMOro
pacnpoctparerus (FNN)
5 5 2 - - [TocTpoeHne apXUTEKTypbl HEHPOHHOI! ceTH 1 ee 00ydeHHe
6 6 2 - - PaGora ¢ Kaggle
7 7 2 - - AHanu3 kauecTBa o0y4deHus HelpoHHoOM ceTu. boproda ¢
repeoOydeHreM
8 8 2 - - ITocTpoeHne HEMPOHHOM CEeTU TS PELIECHHUS 3a/1a41
perpeccuu
9 9 4 - - [MocTpoeHue CBEPTOUHON HEWPOHHOM CeTH
10 10 4 - - Pabora c npeaBapuTensHO 00ydeHHBIMHI HEHPOHHBIMHU
ceTsiMU
11 11 4 - - N3yuyeHne HEHPOHHBIX ceTel I 3a71a9 00padOTKH
€CTECTBEHHOTO SI3bIKa
12 12 4 - - ITocTpoeHue pekyppeHTHOM HEMPOHHOH CeTH
Uroro: 30 - -




CamocrosiTesibHAsi padoTa CTyJdeHTa

Tabmuma 5.2.3
Ne Homep O6mbem, gac.
o pazmena Tema Bug CPC
JIACTIATUTIHBI O0D0 | 300 ‘ OD0
7 cemecTp
BBezneHnue B TeMaTuky IMoaroToska K
1 1 6 ) ) HCKYCCTBEHHBIX HEHPOHHBIX MPaKTUYECKUM  padoTam,
ceTer odopMIIeHHE OTYETOB II0
NPaKTHYECKUM padoTam
[MakeTs! mporpamm amst pabotsi ¢ | [ToaroroBka K
2 2 6 ) ) HEWPOHHBIMU CETSIMU MPaKTUYECKUM  padoTam,
opopMIICHHE OTYETOB IIO
MPaKTHIECKUM paboTam
OO0y4eHue HeHPOHHOH CETH. [loaroroBka k
3 3 5 ) ) HaGops! jaHHBIX MpaKkTHYECKUM padoTtam,
o(opMIICHHE OTUYETOB IO
MIPAKTUYECKUM paboTam
[TonHOCBs3HAs HEMIpOHHAS CETh [ToaroroBka k
4 4 5 ) ) MPSIMOTO PaclpOCTPaHEHUS MpaKTHIECKUM padoram,
(FNN) oopMIIEHHE OTYETOB IO
MPaKTUYECKUM paboTam
ITocTpoeHne apXUTEKTYPEI [MoaroroBka k
5 5 5 ) ) HEWpOHHOM ceTH U ee 00ydeHue MpaKTHYECKUM padoram,
odopmIIeHHE OTYETOB O
MPaKTHYECKUM paboTaM
Pa6ota ¢ TensorFlow u Kaggle IToaroToBka k
6 6 5 ) ) MpaKTHYECKUM padoTtam,
oopmIIeHHE OTYETOB O
MPaKTHYECKUM paboTam
AHanu3 kauecTBa 00yIeHUSI IToaroroBka k
7 7 5 ) ) HEHpPOHHOU ceTu MIPaKTUYECKUM paboTawm,
o(opMIICHHE OTYETOB I10
MIPAKTUYECKUM paboTam
ITpumenenue HellpoHHbIX ceTelt | IToarotoBka k
8 8 5 ) ) JUIA peIIeHUs 3a]1auil PETPECCHH | MPAaKTHIeCKUM paboTawm,
o(opMIICHHE OTYETOB I10
MIPAKTUYECKUM paboTam
CBEpTouHble HEUPOHHBIE CETH [oaroroBka k
9 9 5 ) ) MPaKTUYECKUM paboTam,
odopmIIeHHE OTYETOB IO
MIPAKTUYECKUM paboTam
[IpenBapuTenbHO 00yUEeHHBIE [oaroroBka k
10 10 5 ) ) HeWpOHHBIE CETH MpaKkTHYeCKnM padoram,
odopMIIeHHE OTYETOB MO
MPaKTHYECKUM paboTam
Heiiponnsie ceTu mu1s 3a1ay [HoaroroBka
11 11 5 ) ) 00paboTKN €CTECTBEHHOTO MPaKTHYECKUM PadoTaM,
SI3bIKA odopMIIeHHE OTYETOB IO
MIPAKTUIECKUM paboTam
Pexyppentnslie Heliponnsle cetu | IToaroroBka k
12 12 5 ) ) MPaKTUYECKUM paboTam,
0o OopMIICHHE OTYETOB 10
MIPAaKTUIECKUM paboTam
13 1-12 - - - 1-12 IToxroToBka k 3a4eTy
Uroro: 62 - -
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5.2.3. IlpenonaBaHve NUCIUIUTMHBI BENETCS C MPUMEHEHUEM CIEAYIOIUX BHIIOB

00pa30BaTeNbHbIX TEXHOJIOTUMN:

- BHU3YyaJIn3alus y‘IC6HOFO Mmarcpuaia B O(i)I/ICHOM INaKE€TEC B JUAJIOIOBOM PEKHNME

(JIEKITMOHHBIE 3aHITHS);
— paboTa B MajIbIX Tpynmnax (MpakTHIecKue padoThl);

—  WHJAUBHYAIbHBIC 33J]aHUs (IPAKTUIECCKHIE PAOOTHI).

6. TemaTnka KypcOBBIX IPOEKTOB
KypcoBble mpoeKThl y4eOHBIM IUIAHOM HE MPEIYCMOTPEHBI.
7. KoHTpoJibHbIE padoThI

KOHTpOHLHbIe pa6OTLI y‘Ie6HLIM IIJIaHOM HE€ IMPCAYCMOTPCHBI.

8. OueHka pe3yJbTaTOB OCBOECHHS THUCHUTLIHHBI

8.1. KpI/ITepI/II/I OLICHHNBAHMA CTCIICHHM IIOJIHOTBI M Ka4Y€CTBa OCBOCHUAA KOMHGTGHHI/Iﬁ B

COOTBETCTBUHU C IJIAHUPYEMBIMU pe3yJIbTaTaMUu 00ydeHus npuBeaeHsl B [Ipunoxenun 1.

8.2. PeilituHroBas cucrema OLCHUBaHWA CTCIICHU IIOJJTHOTbBI M Kad€CTBa OCBOCHUA

KOMITETEHIIMI 00yJaromuxcst 09Hoi (hopMbl 00yueHHs rpeicTaBieHa B Tadmmue 8. 1.

Tabmuma 8.1
Ne i/ | Buas! MeponpusATHI B paMKax TEKYIIEro KOHTPOJIs | KomugectBo 6anos
7 cemecTp

1 Texymias arrecranus
1 KosutokBuym Nel 0-30
HTOT O 3a nepByIo TEKYIILYIO aTTECTAIHIO 0-30

2 TeKyIas aTTecTarus
2 KosutoxBuym Ne2 0-30
NTOI'O 3a BTOPYIO TEKYIIYIO aTTECTAIHIO 0-30

3 TekyIas artecTamus
3 KosutokBuym Ne3 0-40
HTOT'O 3a TpeThIO TEKYIIYIO aTTECTAIHIO 0-40
BCEI'Oo 0-100

9. VYuebOHO-MeTOaMYECKOE U HH(POPMANIMOHHOE O0ecedeHne TUCHUIIMHBI/ MOTYJIsI

9.1. [lepeueHb pekOMEHIyeMOM JTUTEpaTyphl peacTaBieH B [Ipunoxxenun 2.

9.2. CoBpemeHHbIe TpodeccroHabHbIe 0a3bl TaHHBIX U UH()OPMAIIMOHHBIE CIIPABOYHbIE

CHUCTEMbI

— CobctBennas nonHotekcropas 6a3a (I1b/1) BUK TV http://elib.tyuiu.ru/
— Hayuno-texaunueckas 6ubnnoreka ®I'AOY BO PI'Y Hedtu u raza (HUY) um.

NU.M. I'yokuna u ®I'BOY BO «TUVY» http://elib.gubkin.ru/

— Hayuno-texuuyeckas oudnmmnoreka ®I'60Y BITIO YT'HTY http://bibl.rusoil.net
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http://elib.tyuiu.ru/
http://elib.gubkin.ru/
http://bibl.rusoil.net/

TexHUueckuil yauBepcute» http://lib.ugtu.net/books

By3a» http://www.studentlibrary.ru

HamuonannHas QJICKTPOHHAs OoubIHOTEKA

Hayuno-texaudeckas 6ubimoreka ®I'BOY BIIO «YXTHHCKUIT TOCYIapCTBEHHBIN

baza JaHHBIX KOHCYJ'IBTaHT CTyACHTa ((BJ'IGKTpOHHaSI OMOJIMOTEKA TEXHUYECKOIO

DexTpoHHO-6nbOaHOTeuHas cucrema IPRbooks http://www.iprbookshop.ru/
00O «3narensctBo JIAHD http://e.lanbook.com

000 «DeKTPOHHOE M3AaTEIIHCTBO FOPAT» www.hiblio-online.ru»
000 «PYHDBby http://elibrary.ru/

DexTpoHHO-6ubOaHOTeuHas cuctema BOOK.ru https://www.book.ru

9.3. JIuueHnsnoHHoe u cBOOOJHO pacIpOCTpaHsIeMOe MPOrpaMMHOE OOecIieueHue, B T.4.

OTCUCCTBCHHOI'O ITPOU3BOJICTBA.

Python;

Anaconda;

Microsoft Windows;

Microsoft Office Professional Plus;

10. MaTepI/IaJII)HO-TeXHI/I‘IeCKOC odecrneuyeHue )]HCIII/IHJ'[HHI)I/MO)]yJ'lﬂ

[Tomerienust A1 MpoBEACHUS BCEX BUAOB PAOOTHI, MPEyCMOTPEHHBIX YI€OHBIM TIJIAHOM,

YKOMIIJICKTOBAHBI HCO6XO,Z[I/IMLIM 060py,HOBaHI/IeM U TCXHUYCCKHUMHU CPEACTBAMU 06y‘IeHI/IH.

O0ecneyeHHOCTH MaTepHAJIbHO-TeXHHYeCKHX ycaoBuii peasuzauuu OIIOII BO

Ta6muma 10.1

Haumenosanue
Y4eOHBIX TIPEAMETOB,
KYpPCOB, JIUCIMILUIMH
(Momymeit),
MIPAKTUKH, UHBIX BUIOB
y4eOHOM e TeTBHOCTH,
MPEYCMOTPEHHBIX y4eOHBIM
TUTAHOM 00pa30BaTENbHOMN
MPOrpaMMBI

HanmenoBanue nomemeHuit ans
MPOBECHUS
BCEX BUJIOB y4eOHOI
JIeITeTbHOCTH, TIPEIyCMOTPEHHOH yIeOHBIM
TUIAHOM, B TOM YHUCJIE TIOMEUICHUS JUIS
CaMOCTOSTENEHON PaOOTHI, C YKa3aHHEM
MepEeYHs1 OCHOBHOTO 000PYIOBaHUSs, y4eOHO-
HAIJISIHBIX TOCOOMHt

Anpec (MeCTONONOXKEHUE)
MOMEILEHUH ISl IPOBE/ICHHS BCEX BUJIOB
y4eOHOM JeITeNbHOCTH, IIPEAYCMOTPEHHON
y4eOHBIM ITaHOM (B CIIydae peain3auu
00pa3oBaTeNbHOIT IPOrPaMMBbI B CETEBOI
(opmMe TOTOTHUTENBHO yKa3bIBACTCs
HanMCHOBaHUE OpraHusanuu, ¢ KOTOpOﬁ
3aKJIIOUCH JIOTOBOP)

2

3

4

Heiiponnsie cetn

JleKMOHHbBIE 3aHATHSL:

VYueOHast ayauTopHs AN [POBEICHUS
3aHSTHH JIEKIIUOHHOTO THUIIA; TPYIIOBBIX U
MHIUBHTYTbHBIX KOHCYJIbTAIUH;
TEKYIIEro KOHTPOJII M MPOMEXYTOUHOMH
aTTeCTAIMH.

OCHAaIIIEHHOCTE:

YueOHas MeOenb: CTOJBI, CTYIb.
Mono6nok - 1 mr., mpoektop - 1 mT.,
MpPOEKUMOHHBIA  dKkpaH - 1 T,
aKycTH4ecKasi cucreMa (KOJOHKH) - 4 mT.,
MUKpO(doH - 1 mT., TOKyMeHT-Kamepa - 1
IIIT., TSJIEBU30p - 2 IIT.

625001, TromeHckass 00acThb, T. TIOMEHbD,
yII. Jlynauapckoro, .2, Kopr. 1,
(aymuTopus ompeaenseTcsi B COOTBETCTBHH
C pacTMcaHHeM)

HpaKTI/I‘IeCKI/Ie 3aHATHA:
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http://lib.ugtu.net/books
http://www.studentlibrary.ru/
http://www.iprbookshop.ru/
http://e.lanbook.com/
http://www.biblio-online.ru/
http://elibrary.ru/
http://www.book.ru/

VYuebnass aymutopus s npoBeneHust|625001, TromeHckas o0nacTb, r. TIOMEHB,
3aHATUI CEMHHAPCKOTO THTA | yII. Jlynagapckoro, .2, xopm.1,
(mabopaTopHbIe 3aHATHSA); TPYNIOBHIX H|(QyIUTOPHS ONPEEIIeTCS B COOTBETCTBHU
HWHIUBHUTyaTbHBIX KOHCYJIBTAIH; |C pacIIFICAaHuEeM)

TEKYIIEro KOHTPONSA W MPOMEKYTOUHON
aTTecTaIuy,

OCHAIIIEHHOCTh:

Y4eOHast MeOenb: CTOIBI, CTYJIb.
MoHnoOnokn, mpoekrop - 1 mT.,
aKycTHYecKas cucrema (KOJOHKH) - 2 TIT.,
MPOCSKITMOHHBIH KpaH - 1 mT.

11. Metoauyeckue ykasanus no opranusanuu CPC

11.1. Meroauueckue ykazaHHsi IO IOATOTOBKE K MPAKTUUYECKUM 3aHATHUSIM.

[IpakTuyeckne 3aHATHS CHOCOOCTBYIOT YIIyOJIEHHOMY W3YYEHHUIO JUCHUIUIAHBI U
CIIy’)KaT OCHOBHOW (OpPMOIl TOJBEJCHUS HTOTOB CAMOCTOSTENBHOW pabOTBl CTYACHTOB.
OcHOBHas 1e/Ib MPAKTHUECKUX 3aHATUH 3aK/IIOYaeTcs HE TOJBKO YINIYyOUTh U 3aKpEnuTh
TEOpPEeTUYEeCKHE 3HaHMSA, HO M C(POPMUPOBATH NPAKTUYECKHE KOMIETEHILUH, HEOOXOIMMBbIE
OyIyIIMM CHEIIUATHCTAM.

Ha npaktuyeckux 3aHATHSX MPUBETCTBYETCS AaKTHMBHOE Yy4yacTHe B OOCYXICHHUU
KOHKPETHBIX CHUTYalluii, CIOCOOHOCTb Ha OCHOBE IIOJIYYEHHBIX 3HAHUI HaxoAuTh Hauboiiee
3 PEKTUBHBIE PELICHHUS TOCTABICHHBIX MPOOJIEM, YMETh HaXOAUTh MOJIE3HBIN JOMOTHUTEIBHBIN
MaTepHal 1o TeMaTHKe 3aHATUH.

OOyuaromeMycsi peKOMEHyeTCsl CIIEAYIoIasl CXeMa MOJITOTOBKU K 3aHATHIO:

1. IIpopabGoTaTh KOHCHEKT JIEKIINH;

2. I3yunTh peKOMEHIOBAaHHYIO JIUTEPATYPY;

3. Ilpu 3arpynHeHusx chopMyITupoBaTh BOIPOCH K MPENOIaBATEIIO

4. Tlocne BBIMOJIHEHUS NpPaKTHYECKHE PAOOTHI O(QOPMUT OTYET U MOJATOTOBUTHCS K
3alIuTe.

11.2. Metoanueckue yka3zaHHsl IO OpraHU3alMi CaMOCTOSITEIbHOU pabOThI.

CamocrosiTenbHasi paboTa sBISE€TCS OJHOM W3 BaxHEHmNX (QopM H3ydeHHs 000
TUCUMIUIMHBL. OHa TO03BOJIIET CHCTEMAaTU3UPOBAaTh M YIIyOUTh TEOpETHYECKHE 3HaHu,
3aKpenuTh YMEHHMsS M HAaBBIKH, CHOCOOCTBYET DPa3BUTHIO YMEHHMH IOJb30BaThCSl HAYYHOU U
yueOHO-MeToindyeckoil  snureparypod.  [lo3HaBarenbHast — JesATENBHOCTH B IpoOIEcce
CaMOCTOSITENIbHOM paboThl TpedyeT OT MarucTpaHTa BBICOKOIO YPOBHS aKTHMBHOCTH H
CaMOOPIaHN30BaHHOCTH.

B yueGHOM mporecce BBLAETSIOT JBAa BHJA CAMOCTOSATENBHOM paboOTHI: ayJUTOpHAas U
BHEAYJUTOpPHASI.

AynuTopHas caMOCTOsITeNIbHass paboTa MO JIUCIHUIUIMHE BBIOJNHIECTCS Ha Y4eOHBIX

3aHATUAX IO HCTTOCPCACTBCHHBIM PYKOBOJICTBOM IIPCIIOAABATCIIA U IO €T0 3aJaHUIO.
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BreaynutopHass camocrosiTenbHas ~paboTa MarucTpaHTOB —IPEJCTaBIseT COOOM
JIOTHYECKOE TPOJOIDKEHUE ayIUTOPHBIX 3aHATHHA. 3aTpaTbl BPEMEHHM Ha BBIOJHEHHE 3TOM
paboThl pErJaMEHTUPYIOTCS paboyuM y4eOHBIM IIaHOM. PexuM paboThl BBEIOMpaeT cam
00yyaroImuiics B 3aBUCUMOCTH OT CBOMX CIIOCOOHOCTEH U KOHKPETHBIX YCIOBUH.

CamocrosaTenbHas pabdoTa MOXET OCYIIECTBIATHCS HWHIMBUAYAIBHO WM TPYHIaMu
MarucTpaHTOB B 3aBHCUMOCTH OT IIeNd, 00bEeMa, KOHKPETHOW TEMaTHKU CaMOCTOATENbHOM
paboThl, yPOBHS CII0)KHOCTH, YPOBHSI YMEHHH MarucTpaHTOB.

CamocrosarenbHas padoTa BKIIOYAET B ceOst paboTy ¢ KOHCIEKTOM JIEKLUH, U3ydeHUe U
KOHCIIEKTUPOBaHHE pEKOMEeHyeMOM JUTEPATYPHI, HOJrOTOBKA MyJIbTUMEIHA-
COOOLIeHNI/I0KIIaI0B, MOJArOTOBKA pedepara, TeCTUpPOBaHMUE, PpELICHUE 3aad U YHpPaKHEHUIH
no oO0pa3iy, pelieHrue BapHAaTUBHBIX 3a/ad, BBINOJIHEHHE YEPTEkKEH, CXEeM, pacueToB
(rpadmyeckux paboT), pEIIeHWE CHUTYalMOHHBIX (MPO(EeCCHOHAIBHBIX) 3a7ad, MOATOTOBKA K
JICNIOBBIM  MT'PaM, HPOCKTUPOBAaHME U MOJEIUPOBAaHME pa3HbIX BHUJIOB M KOMIIOHEHTOB
npodecCHOHATIBHOMN J1eATeIbHOCTH, HAyYHO-HCCIIEI0BATENbCKYIO PabOTy U JIp.

KoHTpomnb pe3ynbTaToB BHEAYUTOPHON CaMOCTOSITEIHHON pabOTHl MAarUCTPAHTOB MOKET
OCYIIECTBIISITHCSL B TpeesiaX BPEMEHH, OTBEIACHHOTO Ha 00s3aTelbHbIC y4eOHbBIE 3aHATHS IO
JUCLUUIUIMHE U BHEAYIUTOPHYIO CaMOCTOSITENIbHYIO Pa0OTy MarucTpaHTOB IO JTUCLMILIMHE,

MOKET MMPOXOJAUTH B HHCBMCHHOﬁ, YCTHOﬁ WUJIM CMEIITaHHOM Q)opMe.
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Hucuunnuua: HelipoHHble cetn

[Ipunoxenue 1

[Inanupyemble pe3yabTaThl 00y4eHus1 A GOPMUPOBAHNSA KOMIIETEHIIMU U KPUTEPUH UX OLIEeHUBAHUS

Hanpasnenue: 15.03.01 Mammnoctpoenue

Hanpasnennocts(npoduis): CuctemMbl aBTOMaTU3UPOBAHHOTO MPOSKTUPOBAHUS M TEXHOJIOTUYECKOM MOATOTOBKU MIPOU3BOJICTBA

O KOMIIETCHIIUH

KOI[ 1 HAUMCHOBaHHUEC

KOI[ 1 HAaUMCHOBaHHUEC

Kputepnu oleHHBaHUS Pe3yIbTaTOB 00yUICHYIS

HHIUKATOpa pe3yibTata o0ydeHus 1-2 3 4 5
JIOCTIDKSHHUSI 0 AUCLHILTHHE
komnereHuuu (MJK)
Snars 31 MEXAHUAMBL He 3HaeT MeXaHU3MbI I METOHKH 3HaeT Ha HU3KOM YpOBHE 3HaeT Ha CPeTHEM YPOBHE 3HaeT Ha BEICOKOM YpOBHE
: nomcka, coopa u o6paboTKu MEXaHH3MbI I METOIUKH MOKCKA, MEXaHH3MbI H METOJHKHU ITOUCKA, MEXaHH3Mbl i METOIUKH MOKCKa,
1 METOJMKH TIOVCKa, "
VYK-1. Cniocoben ¢6opa i 06paboTKH uHdopMaLKy, HEOOXOAUMOI st cOopa 1 006paboTku uH(OpMaLHH, cOopa u 00paboTku MH(pOpMAIHH, cbopa u 00paboTku uHMOpMAILHH,
OCYILIECTBIITh WHGpopMaH pELIeHHs] TTOCTABIICHHOM 3a1a9u HE0OXOANMOi ISt HE0OXOANMOiT JUTst HEOOXOAMMOI st
TIOKCK, HeOGXOI[I/[MOI;I s PpelLeH:sT TTIOCTABICHHOM 3a1a4n peLICHNUS TOCTABICHHON 3a1aqi peleHnsT TTOCTABICHHOM 3a1a4n
KPUTHYECKUH
P VK-1.1. pereHus

aHaJU3 U CHHTE3 .

OcyuiecTBisier BbIOOp | MOCTaBIEHHOM 3a1auu
uHpopmManuu,

AKTyaJIbHBIX
TIPUMEHSITh OCCHICKIX K Ymers V1: He ymeer YMeeT Ha HU3KOM YMeer Ha cpeiHEM ‘YMeeT Ha BBICOKOM
CHCTEMHBIH TTO/IX0/] Sa eI aHAJIM3UPOBATh AHAJIM3UPOBATh YPOBHE aHAJIM3UPOBATH YPOBHE aHAIM3UPOBATH YPOBHE aHAJTM3UPOBATh
UL pEIIeHHsT I/ICIZ”)F}(])‘IHI/IKOB A TAK Ke MPE/ICTaBIICHHBIC MPEICTABIICHHBIC MCTOYHUKA MPE/ICTABICHHbIE HCTOUHUKH MPEJICTABICHHbIC MCTOYHUKA MPEJICTABICHHbIC MCTOYHUKA
MOCTaBJICHHBIX oMK, 6o ’H HCTOYHHKA WH(OpPMALH, BBITIONHSTH HUH(pOPMALHH, BBIIOIHSITH OTOOP nH(pOpPMALHH, BBIMOIHATE 0TOOP MH(OPMALHH, BBIIOJHSITH OTOOD
33124 o6na 6c’) P HH(pOpMALHH, otoop HYKHOH nHpopMarmu HYXHOH MH(pOpMaImu HYXHOU HH(pOPMAIUU

TK o
P Y BBINOJHATH OTOOP HY>KHOH HH(pOpMAIII
uHpopmarmy, o
2 HYXHOU nH(pOpMAIU
HEOOXOANMOM ISt =
. He Brageer MeTonukoil moHcKa, Brageer Ha HU3KOM ypOBHE Brageer Ha cpenHEM ypoBHeE Bitageer B coBepIIeHCTBE
peuenus Bnaners B1:

MOCTaBJICHHOM 3a]aun

METOJIUKOM TOKCKa,
cbopa 1 006paboTku
uHdopmanuu,
HEOOXOIMMOI JUTst
peuieHus
TIOCTaBJICHHOM 3aa4n

cOopa u 00paboTKH HH(pOpPMAIIUH,
HEOOXOIUMOM ISl pEIICHUs
MOCTaBJICHHOMN 3a1a4K

METOJIMKOIM TOKCKa, cOopa 1
00paboTku uHbOpMALHY,
HE0OXO0UMOM JIst

peleHusi IOCTaBICHHOM 3a1aun

METOJIMKOIM MOMCKa, coopa u
00paboTKU HHPOPMALHH,
HEOOXOAMMOI JUIS pereHnst
TOCTaBJICHHOM 3aJa4un

METO/IMKO# IoucKa, coopa 1
o0paboTku uHbpOpMaIHH,
HEOOXOIUMOIA JUTst

peleHns TTOCTABICHHOM 3a1a49n




Ko xomnerenimu

Kon n HaumeHoBaHue
UHJMKATOpa
JIOCTHKCHHUS

komnerexumu (MIK)

Kox un HanmenoBanue
pe3ynbTara 00y4eHust
10 TUCLUILIMHE

Kputepuu oneHUBaHUS pe3yIbTaTOB 00yUeHUs

1-2

3

VYK-1.2.
Cucremarusupyer u
KPHTHYECKH
aHATM3HPYET
nHpOPMALHIO,
HOJIy4EHHYIO U3
PAa3HBIX HCTOYHHUKOB, B
COOTBETCTBUH C
TpeOOBaHUAMU U
YCIIOBHSIMH 331a4n

3HaTh 32: MEXaHU3MbI
U METOUKI
CHCTEeMaTH3ally,
aHaJIM3a U CHHTE3a
urdopmanmu, B
COOTBETCTBHH C
TpeOOBaHUAMHU 1
YCIIOBHSIMH 3a/1a4H1

He 3HaeT MEXaHU3Mbl i METOIMKH
CHCTEMATH3ALMH, aHAIN3a 1
cuHTe3a MH(OpMALHH, B
COOTBETCTBUH C TPEOOBAHUSIMH
U YCIIOBHSIMH 33/1a4n

3HaeT Ha HU3KOM YpPOBHE
MEXaHH3MbI I METOAMKHI
CHCTEMaTH3alliH, aHaJIN3a ’
CHHTe3a MH(pOpMAIUH, B
COOTBETCTBUM C TPEOOBAHUSIMU U
YCIOBUSIMH 3a/1a41

3HaeT Ha CpelHEM YpOBHE
MEXaHH3MbI I METOAMKHI
CHCTEMaTH3alliH, aHaIN3a i
CHHTe3a MH(pOpMAIUH, B
COOTBETCTBUM C TPEOOBAHUSIME U
YCIIOBUSIMH 3a/Ja4K

3HaeT Ha BHICOKOM YPOBHE
MEXaHH3MbI I METOIHKH
CHCTEeMAaTH3aLiH, aHaJN3a 1
CHHTe3a HH(pOpMALNUH, B
COOTBETCTBUH C TPeGOBaHUSIMH U
YCIIOBUSIMH 3a/1a41

Ymers Y2:
CHCTEMAaTH3HPOBATh U
KPUTHYECKH
AQHAIM3HPOBATH
uHbOpMALIHIO,
HEOOXOMUMYIO JISt
pereHus
TOCTaBJICHHOM 3aa4n

He ymeer

CHCTEMATH3UPOBATh U KPUTHYECKH
AQHAIU3UPOBATh MH(OPMALHIO,
HEOOXOIMMYIO I PEIICHUst
[IOCTaBIICHHOH 331241

YMeeT Ha HU3KOM YpPOBHE
CHCTEMATH3UPOBATh U KPHUTHYCCKH
aHAIM3UPOBaTh MH(OPMALIHIO,
HEOOXOIUMYIO ISt

pelIeHns] NOCTaBJICHHOM 33/1a4u

YMeeT Ha cpeTHEM ypOBHE
CHCTEMaTH3HPOBAaTh U KPHTUYECKH
aHAIM3UPOBaTh MH(OPMALIHIO,
HEOOXOIUMYIO ISt

pelLeHNs TOCTaBICHHOM 3a/[a4n

YMeer Ha BBICOKOM ypOBHE
CHCTEMATU3UPOBAaTh U KPUTHYECKU
aHAIM3UPOBaTh HH(POPMAILIHIO,
HEOOXOIMMYIO /IS

peLIeHHs TTOCTaBICHHOM 3a1a4n

Bnaners B2:
METOAUKOI
CHCTEMAaTH3AINH,
aHanm3a HHPOPMAITHI
B COOTBETCTBHH C
TpeOOBaHUSAMHU U
YCIIOBUSIMH 33241

He BameeT MmeToqukoi
CHCTEMaTH3alliK, aHaIn3a
UHGOPMAIMH B COOTBETCTBUH C
TpeOOBaHUSAMH M YCIIOBUSIMH 331291

Brnaneer Ha HU3KOM ypOBHE
METO/IMKOM CHCTeMaTH3alUH,
aHanu3a nHOOpMAMH B
COOTBETCTBHHU C TPEOOBAHHAMH U
YCIIOBHSIMH 3a/1a4n

Buazneer Ha cpeiHeM ypoBHE
METO/IMKOH CHCTeMaTH3alliH,
aHann3a nHOOPMAIH B
COOTBETCTBUM C TPEOOBAHUSIME 1
YCIIOBHSIMH 33/1a4n

Braneer B coBepieHCcTBE
METOJMKOH CHCTEMAaTH3aIlUH,
aHanu3a uHQopmauu B
COOTBETCTBHY C TPEOOBaHUSIMH U
YCIIOBHSIMH 3a/1a4H

VYK-1.3. Ucnons3yer

3HaTh: 33 METOAWKHU
CHUCTEMHOTIO TOIX0/1a
P peLICHAH
MOCTaBJIEHHBIX 32144

He 3HaeT METOIMKM CHCTEMHOTO
MOJX0/Aa IPHU PELUICHUN
TTOCTaBJICHHBIX 3a/1a4

3HaeT Ha HU3KOM YpPOBHE
METOJMKH CHUCTEMHOTO MOAX0aa
MIPU PEIICHUH TTOCTABJICHHBIX
3a/1a4

3HaeT Ha CPEJTHEM YPOBHE
METOTUKH

CHUCTEMHOTO MOAX0/1a NP1
PELIEHUH TOCTABIEHHBIX 3a/iay

3HaeT B COBEPLICHCTBE METOAUKHU
CUCTEMHOI'0 MOAXO0Ja IPU PEIICHUN
MOCTABJICHHBIX 3aJ1a4
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Ko xomnerenimu

Kon n HaumeHoBaHue
UHJMKATOpa
JIOCTHKCHHUS

komnerexumu (MIK)

Kon n HanmenoBanue
pe3ynbTara 00y4eHust
10 TUCLUILIMHE

Kputepuu oneHUBaHUS Pe3yIbTaTOB 00yIEHUS

1-2

3

METOAUKHA CUCTEMHOI'O
rnoaxoaa 1npu peunieHnu
IIOCTaBJICHHBIX 3a1a4

YMerb: Y3 npuMeHaTh
METOIUKH CHCTEMHOT'O
MIOAXO0/a IIPH PELICHUHI
HOCTABJICHHBIX 3a/1a4

He ymeer npumeHATh METOAUKH
CHCTEMHOTO IIOAXO0Ja P PELICHUN
MOCTABJIECHHBIX 3a7a4 OH
JIeATENbHOCTH

‘YMeer Ha HU3KOM ypOBHE
MIPUMEHSTh METOJIUKH CHCTEMHOTO
OJIXO/1A [P PEILICHUN
IIOCTaBJIEHHBIX 3a/1a4 Oi
JIeSITENIbHOCTH

YMeer Ha CpelHEM ypOBHE
MPUMEHATh METOJUKH CUCTEMHOTO
MOJIX0/a TIPH PEIICHUN
MOCTaBJIEHHBIX 33144 OH
JeATEIBHOCTU

YMeeT B COBEpIIECHCTBE
TIPUMEHSTh METOJJUKH CUCTEMHOTO
MOJX0Ja TIPH PELICHUH
TIOCTaBJIEHHBIX 3a/1a4 OH
JIeSITEIbHOCTH

Baaners: B3 umeer
OIIBIT IPUMEHEHUS
METOMKH CHCTEMHOTO
MOAXO0/a MPH PEIICHUH
MMOCTaBJIEHHBIX 3a1a4

He Bnageer onbiToM TIPUMCHCHUA
METOOUKH CHCTCMHOI'O IMoaxoJa
TIpU pEHICHUN TTOCTaBJICHHBIX 3a1a4

BnaueeT Ha HU3KOM YPOBHE OIIBITOM
TIPUMEHEHUS METOAUKU CUCTEMHOI'O
noaxoaa Ipu peuICHUHU
TTOCTAaBJICHHBIX 3a1a4

Braneer Ha cpeiHEM ypOBHE OIBITOM
MIPUMEHEHUSI METOJUKU CHCTEMHOIO
MOAXOa IPH PEIICHUH
MIOCTaBJICHHBIX

3a1a4

BHaHCCT B COBCPUIICHCTBE OIIBITOM
MNPUMEHEHUSA METOAUKH CUCTEMHOI'O
nmoaxoaa Ipu peliCHUU
IIOCTABJICHHBIX 3a1a4

VK-2. Cniocoben
OIIPEENATh KpYyT
3a7a4 B paMKax
TMOCTaBJICHHOM 1IETH
1 BHIOMpATH
ONTHMAJTbHBIE
Croco0bI UX
peLIeHus, UCXO
U3 ACHCTBYIOMINX
TPaBOBBIX HOPM,
HMMEIOLTIXCS
pecypcoB u
OrpaHU4YEeHUH

VK-2.1. IIpoBozur
aHaJIN3 MIOCTaBJICHHON
uenu u GopMymupyer
COBOKYITHOCTB
B3aNMOCBSI3aHHBIX
3a/1a4, KOTOpbIe
HEO0OXOINMO PEIINTh
JUISL €€ IOCTHKCHHS

3HaTh 34: OCHOBHbIE
[IPHHLIAIBL
HPUMEHEHHS
HHPOPMAIOHHBIX
TEXHOJIOTHH arnmapara
IIPH [IOCTAQHOBKE 337124
1 BBIOOpA METOIOB UX
pereHus

He 3HaeT OCHOBHbIE MPHUHIMIIBI
MIPUMEHEHUS. MH()OPMAIMOHHBIX
TEXHOJIOTHH arnmnapara npu
MOCTAHOBKE 3a/1a4 U BhIOOpa
METOJIOB HX PEIICHHS

3HaeT Ha HU3KOM YpPOBHE
OCHOBHBIC TIPUHIUIIBI IIPUMEHEHHUS
MH(OPMAILMOHHBIX TEXHOJIOTHI
anmapara HpH IOCTAaHOBKE 3334

1 BEIOOpA METOIOB UX PeLICHs

3HaeT Ha CpeTHEM ypOBHE
OCHOBHBIC TIPHHIUIIBI IPUMEHEHUS
HH(POPMALMOHHBIX TEXHOJIOTHI
anmapara IpH IIOCTAHOBKE 3a/1a4 1
BEIOOpA METOJIOB UX PELICHUS

3naer Ha BbIcOKOM ypoBHE
OCHOBHBIE IIPUHIIUIBI PUMEHEHHS
HMH(OPMALIMOHHBIX TEXHOJIOTUI
anmapara Ipu IIOCTAaHOBKE 3aa4

¥ BBIOOpA METOJIOB HX PEIIEHHUs.

Ymerp Y4: npuMeHsaTh
METO/Ibl €CTECTBEHHBIX
HayK IpH
MCCIIEZIOBAHNH 33149

He ymeer npumeHATs MeTOIBI
€CTECTBEHHBIX HayK IpH
HCCIIEIOBAHNH 3a71a4

YMeer Ha HU3KOM ypOBHE
MIPUMEHATb METO]Ibl ECTECTBEHHBIX
HayK IpH

HCCIIeJOBAaHHU 33134

YMeer Ha cpeHEM YPOBHE
MIPUMEHATh METO/Ibl ECTECTBEHHBIX
HayK IIPU UCCIIEI0BAHUU

3a1a4

YMeeT Ha BHICOKOM YPOBHE
TIPUMEHATh METO/Ibl €CTECTBEHHBIX
HayK OpH

HCCIIeI0BaHUH 33724

Bananers B4:
HaBbIKaMH1 aHAJIH3a,
CHHTE3a U 00001eHUs
uHdopmaru

He Biiajieer HaBbIKAMU aHAJIN3a,
CHHTE3a U 0000IICHHS
uHpopmau

Brnaneer Ha HU3KOM ypoBHE
HaBbIKAMH aHaJIk3a, CHHTE3a U
00001meHns nHdGopManun

Bnageer Ha cpennem ypoBHe
HaBbIKAMH aHaJIM3a, CHHTE3a 1
00001eHus HHPOpMALUK

Bnageer B coBepuieHcTBe
HaBBIKAaMH aHaJIN3a,
CHHTe3a 1 00001IeHns nHpopMann
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Ko xommnerenimu

Kon n HaumeHoBaHue
UHJMKATOpa
JIOCTHIKCHHUS

komnerexuuu (MIK)

Kox n HaumenoBanue
pe3ynbTara 00y4eHust
10 TUCLUILIMHE

Kputepuu oneHHBaHUS pe3yIbTaTOB 00yUIeHNs

1-2

3

VYK-2.2. Beibupaer
ONTHUMAJILHBIN CIIOCO0
peuieHus 3a1a4,
HCXO/IS U3 UMEIOIIUXCS
pecypcoB u
OrpaHUYEHUH.

3Hatb: 35
ONTHUMAJILHBIN CII0C00
peureHus 3amad,
HCXO/ISI U3 UMEIOIIUXCS
pecypcoB u
OrpaHHYEeHUH

He 3Haer onTuUMabHbIH CrIoco0
pelieHus 3a4a4, UCXO.s U3
HUMEIOIHAXCSI PECYPCOB U
OrpaHHYEHHUI.

3HaeT Ha HU3KOM YpPOBHE
OIITUMAJIBHBI CIOCO0 peleHus
3aj1a4, ICXOAS U3

HMEIOIIUXCS PECYPCOB U
OTrpaHUYECHUMH.

3HaeT Ha CpelHEM YpPOBHE
OITUMAJIBHBI CIOCO0 pereHus
3a7a4, MCXOMS U3 HMEIOIIHXCS
pecypcoB u

OrpaHUYEHUH.

3Haer B COBEPILECHCTBE
ONTHMAJIbHBIH CHOCO0 pelIeHus
3a/1a4, MCXOS M3 UMEIOIINXCS
pecypcoB 1

OrpaHUYEHUH.

Ymers: V5 onpenenaTts
ONTHUMANIBHBIN C11I0CO0
pelieHus 3aj1ad,
HCXOJIS U3 UMEIOIINXCS
pecypcoB u
OrpaHUYEHUH.

He ymeer onpenensats
ONTHUMAJIBHBIN CIOCO0 PEIICHUs
3a7a4, UCXOMS U3 UMEIOIIHXCS
pecypcoB 1

OTpaHUYEHHH.

YMeeT Ha HU3KOM YpOBHE
ONpPENENIATh ONTHMAIIBHBIN CII0CO0
peureHus 3a1a4, UCXO[IS U3
HMEIOLINXCSA PECYPCOB U
OrpaHUYEHUH.

YMeeT Ha cpelHEM ypOBHE
OINpPENENATh ONTHMAIIBHBINH CI0CO0
peuIeHus 3a1a4, HCXOAA U3
HMMEIOLINXCS PECYPCOB U
OTrpaHUYECHUM.

YMeeT B COBEpIICHCTBE
OIpeeNIATh ONTUMAJIbHBIN CLIOCO0
pelLieHus 3a1a4, UCXOIsI U3
HUMEIOIINXCS PECYPCOB U
OrpaHUYEHUH.

Baaners: BS HaBbikOM
MPHMEHEHHs
OIITHMAJIEHOTO
cnocoba peneHus
3aj1a4, UCXOIS U3
HMEIOIIHXCSI PECYpCOB
U OTPaHUYCHUH.

He B1aneer HaBBIKOM HPUMEHEHUS
OINTUMAJIBHOTO Croco0a perieHus
3a/1a4, UCXOJS U3 MMEIOIINXCSI
pecypcoB U OrpaHMYECHHUI

Brnaneer Ha HU3KOM ypOBHE
HaBBIKOM TIPHMEHCHUS
ONTHMAJBHOTO CHOC00a penIeH s
3a/1a4, NCXOJ N3 MMEIOMINXCS
peECYpcoB U OrpaHUYEHMH.

Bnaneer Ha cpenHeM ypoBHE
HaBBIKOM TIPHMEHCHUS
OINITUMAJIFHOTO CIIOc00a peIeHnst
3a/1a4, HCXOMs M3 UMEIOIINXCS
PEcypcoB U OrpaHHUYCHMI

Brazmeer B coBepLIEHCTBE HABBIKOM
MPUMEHEHHUs ONTUMATbHOTO
croco0a pemneHust

3aj1a4, HCXO/d U3 MMEIOLIUXCs
pecypcoB U OrpaHUYEHHH.

VK-2.3. Ananuzupyer
JieficTBYyroLIEee
3aKOHOAATEIBCTBO U
[PaBOBbIC HOPMBI,
perympyromniue
obmacTb
npoeCCHOHANBHON
JeSITENIBHOCTH

3Hatb 36: BUIBI
JIULIEH3UPOBAHUS
KOMITBIOTEPHBIX
IPOrpaMM H
HAKJIaIbIBAEMbIX
JTHLCH3USAMA
OrpaHUYeHUI

He 3Haer BuAbl IHIEH3HPOBAHHSA
KOMITBIOTEPHBIX TPOrPaMM U
HAKJIaJbIBAEMBIX JIULCH3USIMU
OrpaHUYEeHHH

3HaeT HAa HU3KOM YPOBHE BHIbI
JIMLEH3UPOBAHUS KOMITBIOTEPHBIX
MIPOrpaMM M HAKJIaJbIBaEMBIX
JIMIEH3UAMU  OTPaHHIeHUH

3HaeT Ha CpeJTHEM YPOBHE BUIbI
JIMLEH3UPOBAHUS KOMIIBIOTEPHBIX
MPOTPaMM U HAKJIA/IbIBAEMBIX
JIMLEH3UAMH OTpaHUYEeHUN

3naer Ha BbicOKOM ypoBHE
BUJIBI JIMLCH3UPOBAHUS
KOMITBIOTEPHBIX HPOTpaMM U
HAaKJIa/{bIBACMBIX
JIMIEH3MSIMA OTPaHHYICHHUH
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Ko xommnerenimu

Kon 1 HauMeHOBaHHe
HHIUKATOpa
JIOCTIKCHUS

xommeteniuu (UJIK)

Kox n HaumenoBanue
pe3ynbTara 00y4eHust
10 TUCLUILIMHE

Kputepuu oneHHBaHUS pe3yIbTaTOB 00yUIeHNs

1-2

3

Ymets Y6: obopmisith
MIPOrpaMMHbII KOJI B
COOTBETCTBHUH C

He ymeer opopmisaTs mporpaMMHbIR

KOO B COOTBETCTBHUH C
TpeGOBaHI/ISIMI/I, TIPUHATBIMU I

YMeeT Ha HU3KOM YpOBHE
0o(OpMIIATH TIPOrPaMMHBIN KOJI B
COOTBETCTBHU C TPeOOBaHUIMH,

YMeer Ha CpelHEM ypOBHE
o(OpMIIATE TIPOrPaMMHBIN KOJI B
COOTBETCTBHU C TPeOOBAaHUSIMH,

YMeer Ha BBICOKOM YpOBHE
0o(OpMIIATH TIPOrPaMMHbIN KOJ| B
COOTBETCTBUH C TPeOOBAHIUSMU,

TpeGOBAHMAME, COOTBETCTBYIOIIEIO SI3bIKA MPHHATHIMU IJT51 TPHHSATHIMU 1JI51 HPHHATHIMU IS

NIPHHATBIME 115 HPOrpaMMHUPOBAHUS COOTBETCTBYIOILETO SI3bIKA COOTBETCTBYIOILETO SI3bIKA COOTBETCTBYIOIIETO SI3bIKA
COOTBETCTBYIOIIErO HpOrpaMMHUpOBAHIS [pOrpaMMHpOBaHHsA IPOrpaMMHPOBAHILS

SI3bIKA

HIPOrpaMMHpPOBAHUS

Brazers B6: He Bnageer crnoco6HOCTBIO Braneer Ha HU3KOM ypOBHE Brazneer Ha cpenHeM ypoBHE Brazmeer B coBepuieHCTBe
CII0COGHOCTHIO OHPEAEIATD LHEIH U 33/1a41 U CIIOCOOHOCTBIO OIPEEIATh LU H | CHOCOOHOCTBIO ONPEACIATh LeIn CIOCOOHOCTBIO OIPEEIATh LT
OIpeeNTh LeId i TpOTPaMMHOM  pCLICHIH . 3ajiadu Tpi IpOrpaMMHOM " M 3a/1a9¥ [P

3apaH IpH HPOEKTHOH HPO(hecCHOHANBHON PEILICHHH POCKTHOH 3a/1a4H IIpH MPOrPaMMHOM  PCIIICHHH 5
[IPOrPAMMHOM 3a/1a4M C Y4E€TOM PECYPCHBIX: po)eCCHOHATIBHOM 3aauH C TPOTPAMMHOM PCIIICHHH 3 MPOEKTHOH MPO(ecCHOHATBHOM
DELICHNH TIPOSKTHOM BPEMCHHBIX, vfbHHaHCOBHX - Y4€TOM PECYPCHBIX: MPOEKTHOH MpodeccoHaIbHOM 32141 C YUETOM PECYPCHBIX:
TPOGECCHORATHHOM OTPAHHHCHHUH B COOTBETCTBHM C BPEMEHHBIX, u(bI/IHaHCOBI:IX - 3a/1a4M C y9eTOM PECYPCHBIX: BPEMCHHBIX, vq)nHchosmx -
SAJIAYH C YHETOM HOPMATHBHO-IPABOBOH OTpaHM'CHHIT B COOTBETCTBHI C BpeMCHHbIX,u(I)HHaHCOBLIX - OTPaHMICHHIT B COOTBETCTBHI C
PECYPCHBIX: JAOKyMEHTalICH HOPMATHBHO-TIPABOBOH OTPAaHWCHUH B COOTBETCTBHH C HOPMATHBHO-TIPABOBOH
BPEMEHHBIX, JIOKyMEHTAIMCH HOpMaTI/IBHO-H}zaBOBOI/I JIOKyMEHTalueu

(hUHAHCOBBIX — NOKyMEHTallHeH

OrpaHUYeHUi B
COOTBETCTBHHU C
HOPMAaTHBHO-TIPAaBOBO
JIOKYMEHTaIuei
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Ko xommnerenimu

Kon n HaumeHoBaHue
UHJMKATOpa
JIOCTHIKCHHUS

komnerexuuu (MIK)

Kox n HaumenoBanue
pe3ynbTara 00y4eHust
10 TUCLUILIMHE

Kputepun oneHUBaHUS PE3yIbTaTOB O0yIEHUS

1-2

3

TIKC-3 Cnocoben
BHEZIPATH CPEJICTBA
ABTOMATH3aLUU 1
MeXaHU3aluH
TEXHOJIOTHIECKHX
orepanui
MeXaHOCOOPOYHOTO
MPOU3BOACTBA

TKC-3.1
Ocymectisiet cOop
HCXOHBIX JaHHBIX JJTs
TIPOBEICHUS
HPOCKTHBIX U OIBITHO-
KOHCTPYKTOPCKHX
paboT, U3roTOBJICHHS
CpencTB
ABTOMATH3aIUH 1
MeXaHU3aINuH
TEXHOJIOTMYECKUX
oreparuit

3Hatb: 37

3HaeT cOOPUCXOHBIX
JTAQHHBIX ISt
MPOBECHUS IPOSKTHBIX
U OIBITHO-
KOHCTPYKTOPCKHX
paboT, U3roTOBICHUS
CPE/CTB aBTOMAaTH3aI[HN
U MeXaHH3alUH
TEXHOJIOTHYECKUX
onepanui

He 3naet c60p MCXOIHBIX JAHHBIX JUIS
TIPOBE/ICHNUS

MPOEKTHBIX U OIBITHO-
KOHCTPYKTOPCKHX paboT,
U3TOTOBJICHHS CPEZCTB
aBTOMATH3AlMN 1 MEXaHHU3allHU
TEXHOJIOTMYECKUX OIepaLuii

3HaeT Ha HU3KOM YpOBHE cOop
HCXOJHBIX JAHHBIX AT [POBEJCHUS
MPOEKTHBIX U OIBITHO-
KOHCTPYKTOPCKHX paboT,
H3TOTOBJICHHS CPEJCTB
aBTOMATH3AIMU U MEXaHH3aLlHU
TEXHOJIOTHYECKHX

orepanuit

3HaeT Ha CpeHEeM ypoBHE cOOp
HCXOIHBIX JAHHBIX /IS IIPOBEICHUS
MIPOCKTHBIX U OMBITHO-
KOHCTPYKTOPCKUX pador,
U3TOTOBIICHHS CPEICTB
aBTOMATH3ALUKN U MEXaHHU3aluK
TEXHOJIOTMYECKUX OIeparui

3HaeT Ha BBICOKOM YpOBHE cOop
HCXOJHBIX JAHHBIX IS [POBEJICHUS
MPOEKTHBIX U OIBITHO-
KOHCTPYKTOPCKHX pabor,
H3TOTOBIICHHS CPEZCTB
aBTOMATH3AIMU U MEXaHH3aLHU
TEXHOJIOTHIECKHX

oreparuit

Ymers: Y7
OCYLIECTBIIATH COOP
HCXOJIHBIX JaHHBIX JJISI
TIPOBEICHHS
MIPOEKTHBIX H OIBITHO-
KOHCTPYKTOPCKHX
padoT, U3roTOBIECHUS
CpEncTB
aBTOMATH3ALMH U
MeXaHU3alux
TEXHOJIOTHIECKHIX
oneparuit

He ymeer ocymectBisitb cOop
HCXOJHBIX JTAHHBIX I HPOBECHNUS
MIPOEKTHBIX U OIBITHO-
KOHCTPYKTOPCKHX paboT,
H3TOTOBJICHHS CPEJICTB
ABTOMATH3AlMN H MEXaHU3aIlHN
TEXHOJIOTHYECKUX OMeparui

YMeer Ha HU3KOM YpOBHE
OCYILECTBIATh COOp UCXOTHBIX
JTAHHBIX JUTS

TIPOBE/ICHNST

HPOCKTHBIX U OMBITHO-
KOHCTPYKTOPCKHX paboT,
W3TOTOBIICHUSI CPECTB
ABTOMATH3AIMN 1 MEXaHU3ALUI
TEXHOJIOTHYECKNX

orneparuit

YMeer Ha cpeTHEM ypOBHE
OCYIIECTBIATh COOP HCXOMHBIX
JIAHHBIX JUIS IPOBEACHHS
HPOCKTHBIX U ONBITHO-
KOHCTPYKTOPCKHUX padoT,
U3TOTOBJICHUS CPEJICTB
ABTOMATH3ALMN U MEXaHU3aLHI
TEXHOJIOTMYECKUX OTeparuii

YMeer Ha BBICOKOM YpOBHE
OCYIECTBIATh COOp MCXOIHBIX
JTAHHBIX JUTS

TIPOBENICHNUS

MPOCKTHBIX U OMBITHO-
KOHCTPYKTOPCKHX paboT,
U3TOTOBIICHUS CPEACTB
ABTOMATH3AlMN U MEXaHU3aLHU
TEXHOJIOTHYECKHX

orneparmit
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Ko xommnerenimu

Kon 1 HauMeHOBaHHe
HHIUKATOpa
JIOCTIKCHUS

xommeteniuu (UJIK)

Kox n HaumenoBanue
pe3ynbTara 00y4eHust
10 TUCLUILIMHE

Kputepuu oneHHBaHUS pe3yIbTaTOB 00yUIeHNs

1-2

3

Bnaners: B7 c6opom
HCXOIHBIX JAHHBIX ISt
[IPOBEICHHUS
MPOEKTHBIX H OMBITHO-
KOHCTPYKTOPCKUX
paboT, U3roTOBICHUS
CpencTB
ABTOMATH3aLUH U
MEXaHU3aLHII
TEXHOJIOTHIECKHX
oreparui

He Bnaneer c60poM HCXOIHBIX
JIAHHBIX U1 TPOBEICHUS
[POEKTHBIX U OIBITHO-
KOHCTPYKTOPCKHX paboT,
W3TOTOBIICHUS CPE/CTB
ABTOMATH3ALMN 1 MEXaHU3aLHI
TEXHOJIOTMYECKUX OIepaLuii

Bunazeet Ha HU3KOM ypoBHE cOOpOM
HCXOJHBIX JAHHBIX [UIS [IPOBE/ICHUS
MIPOEKTHBIX H OIBITHO-
KOHCTPYKTOPCKHMX pador,
H3TOTOBIICHHS CPEACTB
ABTOMATH3AIMU 1 MEXaHW3alin
TEXHOJIOTHUECKHX

oreparui

Bnaneer Ha cpenHeM ypoBHE
cOOpOM HCXOAHBIX JAHHBIX IS
MIPOBEICHHS IPOSKTHBIX U OIBITHO-
KOHCTPYKTOPCKHX pador,
H3TOTOBJICHHS CPEACTB
ABTOMATH3AIMU 1 MEXaHW3alUH
TEXHOJIOTHYECKUX OIepaluit

Brnaneer B coBepiueHcTBE cOOpOM
HCXOJHBIX JAHHBIX 171 [POBEJICHUS
MIPOEKTHBIX U OIBITHO-
KOHCTPYKTOPCKHX pabor,
U3TOTOBIICHUS CPEICTB
aBTOMATH3AIMI H MEXaHM3aliN
TEXHOJIOTHIECKHX

oreparuit

TIKC-3.2 IlponsBoaut
TIOUCK U BBIOOD
MoJIeTiel CpecTB
ABTOMATH3aIUH 1
MeXaHH3alHu
TEXHOJIOTHIECKHX
oreparuit

3Hatb: 38 OUCK U
BbIOOp Mozienei

He 3HaeT mouck u BBIOOP
Mozenel cpenacTs

3HaeT Ha HU3KOM YPOBHE ITIOHCK U
BBIOOp Mojienel cpencTB

3HaeT Ha CpeTHEM YPOBHE MOUCK U
BBIOOp Mopelneii cpescTB

3HaeT Ha BHICOKOM YPOBHE MOUCK U
BbIOOp MoJenel cpeacTs

CpEICTB aBTOMATH3alUH U aBTOMATH3ALMU 1 MEXaHU3aLuu aBTOMATH3ALMU 1 MEXaHU3alUU aBTOMATH3AIMU U MEXaHH3aLHu
aBTOMATH3ALUU U MEXaHHU3aluH TEXHOJIOTMYECKUX OIeparyit TEXHOJIOTMYECKUX OIepaIyit TEXHOJOTMYECKUX Oleparii
MeXaHU3alux TEXHOJIOTHYECKHX OIeparuit

TEXHOJIOTHIECKHX

onepanui

Ymerb: Y8 He ymeer npou3BoauTh MOMCK U ‘YMeeT Ha HU3KOM ypOBHE YMeer Ha cpefHEM YPOBHE YMeeT Ha BLICOKOM ypPOBHE

TIPOM3BOUTE MONUCK I
BBIOOp Mojiene

BEIOOp MoOeNel CpeiCcTB
ABTOMATH3AIMN H MEXaHHU3aIlHN

TIPpOU3BOUTL IIOHUCK U BBI60p
Mozenen CpE€ACTB aBTOMAaTH3allMU

TIPOU3BOAUTL IIOUCK U BBI60p
Mozenei CpEACTB aBTOMAaTH3alluH

TIPOU3BOAUTL ITOHCK U BBIGOp
Moenen CpEACTB aBTOMaTHU3alUH

CpeICTB TEXHOJIOTHYECKHX OIeparuit U MEXaHW3alHU Y MEXaHM3alUK TEXHOJIOTUYECKUX U MeXaHH3aluu
aBTOMATH3ALUU U TEXHOJIOTMYECKUX OIeparyit orneparui TEXHOJOTMYECKUX Oleparii
MEXaHU3aluKl

TEXHOJIOTHIECKHX

onepaui

Brnagers: B8 monckom
1 BBIOOPOM Mozienei
CpencTB
aBTOMATH3AIUU U
MeXaHHU3alui
TEXHOJOTHYECKHX
orneparmit

He Bageer monckoM 1 BEIGOpOM
Mozieniell CpeiCTB aBTOMATU3ALHU U
MEXaHH3alHU TEXHOJIOTHIECKUX
orneparuit

Brnaneer Ha HU3KOM ypOBHE
TTOUCKOM M BBIOOPOM MOJIeNei
CpPEICTB aBTOMATH3AIUH U
MeXaHHM3alluK TEXHOJOTHYCCKHX
oneparui

Brazneer Ha cpeiHeM ypoBHe
TTOUCKOM M BBIOOPOM MOjIENei
CpPEJICTB aBTOMATH3alUH U
MEXaHU3aIHH TEXHOJIOTHUECKHX
oneparui

Biaseer B coBepIIeHCTBE
TTOMCKOM M BEIOOPOM MoJeseit
CpPEeICTB aBTOMATHU3aLHH U
MEXaHM3AIMH TEXHOJOTMIECKUX
oneparuit
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Ko xommnerenimu

Kon n HaumeHoBaHue
UHJMKATOpa
JIOCTHIKCHHUS

komnerexuuu (MIK)

Kon n HanmenoBanue
pe3ynbTara 00y4eHust
10 TUCLUILIMHE

Kputepun oneHUBaHUS PE3yIbTaTOB O0yIEHUS

1-2

3

3Hathb: 39 npoBepKy
ICKU3HBIX H
TEXHHIECKUX
MIPOEKTOB, paboUYNX
yepTexei cpeacTB
aBTOMATH3ALUH 1

He 3HaeT npoBepKy 3CKHM3HBIX U
TEXHUYECKHX

MIPOEKTOB, paboYHX uepTexei
CPEACTB aBTOMATU3ALMHU U
MEXaHHU3allMM TEXHOJIOTMYECKUX
orepanuit

3HaeT Ha HU3KOM YpPOBHE
MPOBEPKY 3CKU3HBIX U
TEXHUYCCKHUX

MPOEKTOB, PA0OYMX UYepTexKen
CPEICTB aBTOMATHU3ALMH U
MEXaHM3alUH TEXHOJOTHYECKUX
ornepanun

3HaeT Ha CpelHEM YpOBHE
MIPOBEPKY AICKU3HBIX U TEXHUUECKHX
MIPOEKTOB, PA0OUHX YepTexeH
CpPelCTB aBTOMATH3alUM U
MEXaHH3alUK TEXHOIOTUYECKUX
orneparui

3HaeT Ha BBICOKOM YPOBHE
HPOBEPKY 3CKU3HBIX U
TEXHHIECKHX

MIPOEKTOB, pabouNX uepTexeit
CPEACTB aBTOMATHU3ALMH U
MEXaHH3alllN TEXHOJIOTHIECKUX
onepanui

MeXaHU3alux

TEXHOJIOTHIECKHIX

oreparui
TIKC-3.3 Ymers: Y9 He ymeer ocymecTBisTh ‘YMeeT Ha HU3KOM YpOBHE YMeeT Ha CpelHEM ypOBHE ‘YMeeT Ha BBICOKOM YPOBHE
OcymiecTBser OCYILECTBIISITh HPOBEPKY ICKU3HBIX U OCYILECTBIAT HPOBEPKY OCYILECTBIATh IIPOBEPKY OCYILECTBIIAT IIPOBEPKY
HPOBEPKY ICKU3HBIX U | IPOBEPKY ICKU3HBIX H | TEXHHYECKUX 9CKHU3HBIX H TEXHUYECKHX 9CKU3HBIX U TEXHUYECKUX JCKU3HBIX I TEXHUYECKUX
TEXHHYECKHX TEXHHIECKUX IIPOEKTOB, pa0OUHX YepTexei MIPOEKTOB, paboUNX uepTexKeit MIPOEKTOB, PabOYMX YepTexeH IIPOEKTOB, pabo4nX UYepTeKeit

IIPOEKTOB, paboYnX
uepTexell cpencTs
ABTOMATH3aIUH 1

MIPOEKTOB, pPAdOYNX
yepTexeil cpeacTs
aBTOMATH3ALMH U

CpeICTB aBTOMATU3aLUU U
MEXaHHU3alluM TEXHOJIOTMYECKUX
onepanuit

CpEZICTB ABTOMAaTHU3aLMU U
MEXaHM3aIUN TEXHOJOTHYCCKIX
oneparui

CpPelICTB aBTOMATU3ALUN U
MeXaHU3allMU TEXHOJIOTHYECKUX
orneparui

CPEACTB aBTOMATHU3ALMHU U
MEXaHU3aIlUA TEXHOJIOTHICCKUX
orneparuit

MEXaHHU3alux MeXaHU3alux
TEXHOJIOTHYECKHX TEXHOJIOTHYECKHUX
ornepanui ornepanui
Brazers: B9 He Bnaneer npoBepkoit 3Cku3HBIX U | Biageer Ha HU3KOM ypOBHE Bnageer Ha cpennem ypoBHe Bnaneer B coBepiieHcTBE
- TEXHHYECKHX MIPOBEPKOH ICKU3HBIX U MIPOBEPKOH JCKU3HBIX M TEXHUYECKUX| MPOBEPKOIl ICKU3HBIX U
IIPOBEPKOH ICKU3HBIX U . .
- TIPOEKTOB, PabOUHX depTener TEXHUYECKHX MIPOEKTOB, Pa0OUYHX YepTexer TEXHUUECKUX

MPOEKTOB, pabOUNX
yepTekeil cpeacTB
aBTOMATH3aINN U
MeXaHU3alux
TEXHOJIOTHIECKHX
oneparui

CpeICTB aBTOMATU3ALHUU U
MEXaHH3allMU TeXHOJIOTHIECKUX
oreparuit

MIPOEKTOB, pabOUNX uepTexKeit
CPEelCTB aBTOMATH3AlUM U
MeXaHU3alul
TEXHOJIOTMYECKUX OIeparuit

CPEelCTB aBTOMATH3AllUH U
MEXaHH3alUK TEeXHOIOTHYECKUX
orneparui

MIPOEKTOB, pabouNX uepTexeit
CPEACTB aBTOMAaTHU3ALMHU U
MEXaHH3aluH
TEXHOJIOTHYECKUX OMepari

22




Ko xommnerenimu

Kon n HaumeHoBaHue
UHJMKATOpa
JIOCTHIKCHHUS

komnerexuuu (MIK)

Kon n HanmenoBanue
pe3ynbTara 00y4eHust
10 TUCLUILIMHE

Kputepun oneHUBaHUS PE3yIbTaTOB O0yIEHUS

1-2

3

3Hatb: 310 KOHTPOIIL
paboT o MOHTaXY,
HCHBITAHUSIM, HaJlaIKe
U c1ade B
9KCILTyaTaIIo
cpencTs
aBTOMATH3ALMH U
MEXaHU3aLUI
TEXHOJIOTHIECKHIX
oreparui

He 3Haer B koHTpOSIL paboT 1o
MOHTa)y, HCIIBITAaHUSM, HAJIAJKe
U cadue B OKCILTYaTalluio CPEJCTB
ABTOMATH3ALMN 1 MEXaHU3ALUI
TEXHOJIOTMYECKUX OIeparuii

3HaeT Ha HU3KOM YPOBHE KOHTPOJIb
paboT 110 MOHTaXy, HCIIBITAaHUAM,
HaJaJKe U clladye B JKCILUTyaTaIlio
CPEICTB AaBTOMAaTHU3aLMU U
MEXaHHU3alUK TEXHOJIOTHYECKHUX
oreparui

3HaeT Ha CpelHEM YpOBHE
KOHTPOJIb pabOT 10 MOHTAXY,
HCHBITAHKSM, HANAAKE M Clade B
9KCIUTyaTallHI0 CPEICTB
aBTOMATH3ALUK U MEXaHU3ALUH
TEXHOJIOTHYECKUX OIepaluii

3HaeT Ha BHICOKOM YPOBHE
KOHTPOJIb paboT 110 MOHTAXY,
HCHBITAHMSIM, HAJIAJIKE | CHade B
9KCILTyaTalMi0 CPECTB
ABTOMATH3ALMN 1 MEXaHU3aLUU
TEXHOJIOTMYECKUX OIepaLnii

TIKC-3.4 Ilpon3zBoaut
KOHTPOJIb paboT 10
MOHTaXYy,
UCIBITAHUSIM, HAJIATIKE
W cjaye B
9KCIUTYaTaLHIO
CpencTB
ABTOMATH3alNU 1
MeXaHH3al[1H
TEXHOJIOTMYECKUX
oreparuit

VYmers: Y10
MPOBOAUTH KOHTPOITb
paboT 1o MOHTaXYy,
HCTIBITAHUSM, HAJIAJIKE
M cliayue B
9KCILTyaTaIHIo
CpEncTB
aBTOMATH3ALNH 1
MeXaHU3aIUH
TEXHOJIOTHIECKIX
orneparuit

He ymeer npoBoguth KOHTPOIIb
paboT 0 MOHTAXy, HCIIBITAHHSM,
HajaJke ¥ cJadye B JKCIUTyaTalHIo
CpPEICTB aBTOMATHU3aLUU U
MEXaHHU3alluM TEXHOJIOTMYECKUX
orneparuit

YMeeT Ha HU3KOM YPOBHE
MIPOBOJMTE KOHTPOJIb PaboT MO
MOHTa)XY, HCIIBITAaHHSAM, HaJaaKe |
cjaye B IKCIUTyaTaluio CPeICTB
ABTOMATH3AIMU M MEXaHM3alin
TEXHOJIOTHYECKHX OIepariit

YMeer Ha cpelHeEM ypOBHE
MIPOBOJMTE KOHTPOJIb PabOT MO
MOHTa)XY, HCIIBITAHHSIM, HAJIaJKe 1
cjiaye B 9KCIUTyaTaluio CPeCTB
ABTOMATH3AIMU M MEXaHW3alIH
TEXHOJIOTHYECKHX OIepariit

YMeer Ha BBICOKOM YpOBHE
IIPOBOIUTE KOHTPOIb paboT o
MOHTXY, UCIIBITAaHHSIM, HAJIaJKe
U caue B OKCILUTYaTalluio CPeicTB
aBTOMATH3AIMI U MEXaHM3aliN
TEXHOJIOTHIECKHIX

oneparuit

Bnagers: B10
KOHTpoJIeM padoT 1o
MOHTaXY,
HCTIBITAaHUAM, HaJIaJIKe
U c/ave B
9KCILTyaTalHIo
CpencTB
aBTOMATH3AIUU U
MeXaHHU3alui
TEXHOJOTHYECKHX
orneparuit

He Bnageer koHTponeM paboT 1o
MOHTXKY, HCIBITAHUSM, HaJaJKe U
cljaue B OKCIUTYaTallMio CPE/CTB
ABTOMATH3AllM{ ¥ MEXaHU3aLHI
TEXHOJIOTMYECKUX OIepaLuii

Brnaneer Ha HU3KOM YypOBHE
KOHTpOJIeM paboT [0 MOHTAXY,
WCIIBITAHNSM, HaJIaJKe W c/ade B
9KCILTyaTaIHIo CPEJICTB
ABTOMATH3ALNH U MEXaHHU3alHN
TEXHOJIOTHYECKUX OIepanuit

Bnaneer Ha cpesfHeM ypoBHE
KOHTpOJIEM PabOT 110 MOHTAXY,
HCIIBITAaHMSIM, HaJAJKe U clade B
9KCIUTyaTallli0 CPEJICTB
ABTOMATH3ALNK U MEXaHU3ALNH
TEXHOJIOTHYECKHX OIepariii

Braneer B coBepIeHCTBE
KOHTpOJIEM paboT 10 MOHTAXY,
HCTIBITAaHUSIM, HaJIaJIKe U clade B
SKCIUTyaTaliio CPENICTB
aBTOMATH3AIMU H MEXaHH3aIlHU
TEXHOJIOTHIECKHX

orneparuit
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