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1 ]_[e.]'ll/l, 3ala'YiM 1 IVIAaHUPYEMBIC PE3YJIbTaThbl Oﬁy‘IeHI/Iﬂ o AMCOMIIJINHE

]_IGJ'IBIO N3YUCHUA NUCHUIIIINHBI SABJIACTCA HpI/IO6p€T€HI/Ie IMPAKTUYCCKUX HABBIKOB B o0OJactu

CO3JaHus, 06y‘I€HI/I$I 1 HCIIOJIb30BAaHUsA HGprOHHI:IX cerel AJId pCIICHUS TPHUKIAAHBIX 3ada4 B

o0J1acTi pacro3HaBaHusl 00BEKTOB HAa N300paKEHUSX.

B nmucnumuinbae «Pacmno3HaBanue o00pa3oB» H3Yy4arOTCSl BONPOCHI TEOPUHM MAIIMHHOIO
o0ydeHus, QyHKIUHU MOTEPh U UX ONTHUMM3ALMS, MPUHIMUIBI OCTPOEHUS U pabOThl HEWPOHHBIX
CeTed, pacCMaTpPUBAIOTCS alllapaTHble M IPOrPAMMHBIE aCHEKThl pEAIM3aldyd MAaIlMHHOIO
oOyueHus. IlomyueHHble 3HaHUS 3aKPEIUISIOTCS C MOMOIIBIO PEIIEHUS MPAaKTHUYECKUX 3aJaHHUN C

pearsHBIMU HA0OpaMH JAHHBIX C MCIIOJIB30BAHUEM SI3bIKA TPOTPaMMHpPOBaHuUs python.

OOyuenune mo auciumuinHe «PacmozHaBaHue oOpa3oB» HampaBieHO Ha (HOPMUPOBAHHE Y

00y4aroImuxcs CAeAYOMUX KOMIIETEHIUI:

Koa u HamMeHOBaHMe KOMIIETeHIINHA

I/IH)_II/IKaTOPBI JHOCTHKCHHUA KOMIICTCHIIUHA

VYK-4. CnocoGeH NpHUMEHSTh COBPEMEHHBIC
KOMMYHHKATHUBHbIE TEXHOJIOTUH, B TOM YHCJIE
Ha  MHOCTpaHHOM(BIX)  sA3bIKe(ax),  AJs
aKaJeMUYeCKOro U MPOQecCHOHATBHOIO
B3aUMOJICCTBHS

NVYK-4.1. VYcraHaBauBaeT H
npodeccCuoHaIbHBIC
OCYILECTBIISIET

pa3BHUBacT
KOHTAKThI,
aKaJeMHYeCcKoe u
npodeccuoHaNbHOE  B3aUMOJEHCTBHE  C
IPUMEHEHHUEM COBPEMEHHBIX
KOMMYHHKATHUBHBIX TEXHOJIOTUH, B TOM YUCIIE
Ha UHOCTPAHHOM SI3bIKE.

NYK-4.2. CocraBiaser W  peAakTHUpPyET
JOKYMEHTAIlMI0O € Lenblo  o0OecredyeHus
aKaJIEMUYECKOr0 U MHPO¢eCcCHOHATBHOIO
B3aMMOJICHCTBHS, B TOM  YHWCIE€  Ha
MHOCTPAHHOM SI3bIKE.

NVYK-4.3. HeMoHCcTpHpyeT
KOMMYHHMKaTHUBHYIO  KOMIIETEHTHOCTb B
YCIIOBUSIX  HAyYHO-HCCIEIOBATEIbCKOM U
IIPOEKTHOM JEATEIbHOCTH U MPE3EHTALuU €€
pe3yNbTaTOB Ha PA3IUYHBIX MYyOIUYHBIX
MEpPONPUITUSIX, BKIIIOYasT MEXIyHAPOJIHBIE, B
TOM YHUCJI€ HA MHOCTPAHHOM SI3bIKE.

T1K-4. OcyuiecTBieHue TEXHUYECKOT'O
PYKOBOJCTBAa  MPOEKTHO-U3BICKATEIbCKUMHU
paboTamMu TIpH TPOCKTUPOBAHHH OOBEKTOB,
BBO/I B ﬂCﬁCTBHe U OCBOCHHC HpOCKTHBIX
MOIITHOCTEH

HUIIK 4.1 3naer: HaIMOHAJIBHYIO U
MEXIYHAapOAHYI0 HOpPMaTHBHyIO 0a3y B
obsacti WHOOPMATUKH WU BBIYUCIUTEIBHON
TEXHUKU; METOIBI dbopmupoBaHus
MoKazaTesen s dexTuBHOCTH
KOHKYPEHTOCTIOCOOHOCTH HAYy4YHO-
HCCJIEIOBATENLCKUX pabOT; OTEYECTBEHHBIE U
MEXIYHApOAHBIE JOCTHKCHHS B 00IacTw
MHGOPMATUKU U BBIYUCIUTEIHLHOW TEXHUKU;
MNEPCICKTUBLI PAa3BUTUA COOTBGTCTByIOH.[Cﬁ
OTpacid HKOHOMHUKH, HAyKd U TEXHUKU;
METOAbI MMPOCKTUPOBAHNA, opraHnusanus,
IUTAHUPOBAHKE U SKOHOMHUKA TPOEKTUPOBAHUS
U  UHXEHEPHBIX  M3BICKAaHUM;  JIydllue
MPAKTUKHA OTEYECTBEHHOTO M 3apyOexHOro
OTbITa TMPOCKTUPOBAHUS, a4 TaKKE OCHOBBI

CTaHJapTH3aIHH, cepTuduKanmu u
MATEHTOBEACHUS; TEXHUYECKHUE,
SKOHOMHYECKUE, 9KOJIOTHYECKHE u




COLMANIbHBIE TPEOOBaHUS, MPEIBSIBISIEMbIE K
MPOEKTUPYEMBIM  O0BEKTaMm;  TpeOOBaHUS
OpraHu3alii TpyJda MpH TNPOCKTUPOBAHUH
00BEKTOB PA3NUYHOTO HA3HAUEHUS; CPEICTBA
ABTOMATH3aIMX POCKTHBIX PadoT;

UIIK 4.2 Ymeet: GopMHPOBATH KOMITJIEKCHBIE
IUTAaHBI-TPAQUKU U pealM3alliil  ATaIloB
MPOEKTUPOBAHUS MPOAYKIIHH (ycayr);
aHAJIM3UPOBATh M MPOTHO3UPOBATH TEXHHUKO-
SKOHOMHMYECKHE TMOKa3aTeau  MPOAYKIIHH
(yciyr); IpoeKTUpOBaTh CUCTEMY YIIPABIICHUS
HAYYHO-UCCIIEIOBATEILCKUMH  paboTaMu B
OpraHu3alliy; OPTaHMW30BBIBATH Pa0OTHI C
MEPCOHATIOM B COOTBETCTBHHM C OONIMMH
HEeJSIMU pa3BUTHS OpraHu3aINi;
aHAIM3UPOBATh HAYYHO-UCCIIEA0BATEIbCKUE U
OTIBITHO-KOHCTPYKTOPCKHE  pa3pabOTKu B
COOTBETCTBYIOIIECH 00J1aCTH 3HAHUI; TOTOBUTH
HAy4YHBIC u HAyYHO-TIPAKTUIECKUE
myOJMKAIMd B COOTBETCTBYIOMIECH 00JacTh
3HAHWW;,  aHAIM3UPOBATh  MATEHTHl |
HN300peTCHUS o pouITIO cBOEH
npohecCHOHALHON e TEIBHOCTH;

HIIK.4.3 Bnaneet: 3HaHUSIMHA IO HOATOTOBKHU
JAHHBIX Ui 3aKJIIOYEHHS JIOTOBOPOB C
3aKa3ylMKaMud Ha pa3paboTKy U mepenady
HAYYHO-TEXHUYECKON NMPOIYKIUU, METOJaMH
npoBeleHUs  paboOT MO  COCTaBIICHUIO

KOMIUIEKCHBIX IUTaHOB-TPAa(UKOB
BBINIOJIHEHHUST ~ HAy4HO-HMCCIIEN0BATENbCKUX,
IIPOEKTHBIX, KOHCTPYKTOPCKHX U
TEXHOJIOTMYECKUX pabor; METOlaMU

COCTaBIICHUS KAJICHJAPHBIX IUIAHOB BBITYCKa
HAy4YHO-TEXHUYECKON MPOIYKIUU; METOAAMHU
MOJTOTOBKMA OT3BIBOB W 3aKJIIOYCHHI Ha
palMoOHaIN3aTOPCKUE MPEIOKEHUS u
u300peTeHus, MPOEKTHI CTaHJApTOB,
TEXHUYECKUE yCIIOBUS u Ipyrue
HOPMATUBHBIC JIOKYMEHTHI, CBS3aHHBIE C
MIPOCKTUPOBAHUEM TPOIYKITUH (YCITYyT);

METOJIaMU MIPOBEICHUS IKCIIEPTHU3BI
MPOCKTOB, TOJATOTOBKOM  IMyOJHMKAIUd U
OpraHm3aIyeit padoT Mo COCTaBICHUIO 3aSBOK
Ha N300pETeHHS, CCMUHAPOB M KOH(EPEHITHI

2 MecTo IMCHMIVIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM POrpaMMbl

JlucuuiuiiHa OTHOCHTCS K 4acTH, (OpMHpyeMOW YyYacTHHKaMH 00pa30BaTEbHBIX
OTHOIICHHWW, OCHOBHOW 00pa30BaTeNbHOW NporpaMMbl HampasieHus noArotoBku 09.04.01
«MHpopMaTHKa U BBIYUCIUTENbHAS TEXHHWKa» B COOTBETCTBHU C OOpa30BATEIBHOM MpOrpaMMoin
«MHTenmnexTyanbHpie cucteMb». JucnuiumHa «Pacno3HaBanne o0pas3oB» CBsi3aHA JIOTUYECKH U
coJiepKaTenbHO-MeToquueck co Bcemu mnpaktukamu OOIL: yueOHasi mpakTuka (IPOEKTHO-



texHonorudeckas) (b.2.2), yueOnas mpaktuka (dkcruryatanmonHasi) (b.2.3), yueOnas mpakTuka
(mpoextHas) (b.2.1.1), mpon3BoACTBeHHAs paKTHKA (HAyYHO-UCCIIeqoBaTenbckas padora) (b.2.2.1).

N3ydenne naHHOW TUCIUIUIMHBI 0a3UPYyeTCs HA 3HAHUSAX W KOMIICTEHIUSX, MMOJYICHHBIX B
OpU U3YyYEHUH CIeAyIoMmuX IuciuminH: «Ob6paboTtka mzobpaxenuid» (b.1.2.1), «Texuuueckoe
3penue» (b.1.2.2), «Anatomus u ¢pusunonorus uyenoseka (b. 1)».

KoMmmerenuy, TmonydyeHHbIE TIpU  HW3YyYEHUW  JAHHOW  JAUCHUIUIMHBI,  SBISIOTCS
HEOOXOJUMBIMUA TIPYU HM3YYEHUW TMOCISAYIOMUX AUCHHUILTUH: «[ MOpHUIHBIE WHTEIUICKTYyaJbHbIC
cuctemb»  (b.1.2.5), «Texnudeckwe cpeacTBa MeTUIMHCKUX  uccrnenoBanuit»  (b.1),
«Tenememuuunay (b.1), «Cutyannonnsie cuctemsd» (IV.3).

3 CrpykTypa u coep:kaHue TUCUUIIINHBI

OO61mast TpyA0€MKOCTh JUCHIUTUIMHBI COCTABISET 2 3adyeTHBIC eAMHULIBI (72 Jaca).

3.1 Buabl yueOHOM padoThl M TPYA0EMKOCTH
(mo ¢popmam 00y4eHuU)

3.1.1 Ounas hopma oOydeHus

Ne Cemectpsl
. KoanuecTtBO
n/n Buj yue6Hoii padoThl Cemectp KoanuectBo
4acoB
Helelb
1 | AyautopHble 3aHATHSA 36 3 18
B Tom uucne:
1.1 | Jlekuuu 12
1.2 | CemuHapckue/mpakTHYECKUE 3aHATHS 12
1.3 | JIabopaTopHbI€ 3aHATUS 12
2 | CamocTosiTesqibHAA padoTa 36 3 18
3 | IIpomekyTOoYHast aTTeCTAlUSA 3
OK3aMeH
HUroro: 72

3.2 TemaTn4ecKuil MJIAH N3yYeHUS JUCHMILIMHBI
(mo ¢popmam o0ydeHus)

3.2.1 Ounas hopma oOyueHus

TpyroeMkocTh, 4ac
AyauTopHasi paéora =
s
=
3e |8 |5g]é
Ne Pasnensi/Tembl © = £ T | 2| @8
= = 5 Q3 &= 3 g =)
n/n AUCHMILINHBI 4 = ag sl BE =2l 3
=) 2 S & R| s & = o = S
[5) jas) s Q. = = H o =
= EE 3 &% 2 =5 | 3
= s 9 S ) =
0o 9 < L= =
O E = = S
1 Beenenne B kypc «PacnosnaBanue 4 ) )
00pa3oBy»
2 Knaccudpukauus n3odpakeHui 4 2 2
2.1 Krnaccudukanus ¢ moMomp0 MeToaa 4 ) )
k-Ommxaiimx cocenen




2.2

Knaccudukanus Ha ocHOBEe MeTO1a
OIIOPHBIX BEKTOPOB

23

Knaccudukarop Softmax

DOYHKIMSA OTEPb U ONTHMHU3AIUS

3.1

[Ipu3naku nzodpaxeHuii: padbora c
JTAHHBIMH 00JIee BBICOKOTO MOPSIIKA

BBejeHne B HelipOHHbIE CETH

[TakeTHas HOpMaIU3aLUs — METOJ
ONTHUMM3AIMU HEUPOCETH

E N N > I SN I SN R SN

N (N D (NN N

4.2

Hcknrouenne — meTon
peryJsipu3aiui HEMPOHHBIX CETEH

43

Coznanue u 00y4eHHue JBYXCIONHOM
HEMPOHHOW CETH

4.4

Coznanue u 00y4eHHEe JBYXCIONHOM
HEMPOHHOU CETH

5

I'ny6okoe o0yueHue

5.1

[ToHOCBSI3HBIE HEMPOHHBIE CETH

5.2

[ToHOCBSI3HBIE HEPOHHBIE CETH

6

CBeproyHbIe HEHPOHHBbIE CETH

6.1

[TocTpoenne u 00yueHrne CBEpTOUHON
HEMUPOHHOW CETH

N E RS

N NN N

6.2

[TocTpoenue u oOydeHne CBEPTOUHOMN
HEUPOHHOW CETH

HToro

72

12

12

12

36

3.3 Conepxanue qUCHUNINHBI

No

n/n

Coneprkanue pa3iesioB JUCITUTUTHHBI

Jloruka kypca

Beenenue B kypc «PacnozHaBanue 00pa3oB»

HcTopuyeckuii 5KCKypc B MALIMHHOE 00y4eHue
[Tpobnemsl, 1enu, 3a1a4u pacro3HaBaHus 00pa3oB

Kunacenpukanus nzodpaxeHni

JlunelinpIi KnaccudukaTop

Merton k-Ommxkanimux coceneii — kNN

OyHKIUSA TOTEPD
Meto OOpHBIX BEKTOPOB

MeTto rpaIMEHTHOTO CITyCKa

@OyHKUUSA OTEPh M ONTUMU3ALUS

Jloructuueckas perpeccud i ABY- U MHOT'OMCPHOT'O Cliydast

BBeneHnue B HeMpOHHBbIE CeTH

OO0yueHue HeHPOHHBIX ceTer

Metoa 06paTHOTO pacpPOCTpaHEHHUs OMIHMOKH

Crnon, pyHKIIMY aKTHBAIIUH, CTPOSHNE HEHPOHHBIX CETEH

I'nyGoxoe o0yuenue
ArnmmapaTHoe o0ecrieueHue
[TporpaMmMHOe oOecrieueHne

CBepToYHbIe HelIPOHHbIE CETH
Buner cnoeB, mpuHIMI paboTs

BrisBieHne 00bEKTOB U CCrMCHTaAl A




3.4 TemaTnka cCeMMHAPCKUX/MIPAKTHYECKHUX H JIa0OPaTOPHBIX 3aHATHI

3.4.1 CemHuHapCcKHe/TIPAKTHYECKUE 3aHATHUS

Knaccudukanus ¢ momoripio Metoaa k-0mmkaimmx coceneit
Knaccudukanus Ha OCHOBE METOa ONTIOPHBIX BEKTOPOB
Knaccudukarop Softmax

[Mpu3naku n300paxeHuii: paboTa ¢ TaHHBIMH 0OJIEe BBICOKOTO MOPSIIKA
[TaketHas HOpManU3auUs — METOJ ONTUMHU3ALUNA HEUPOCETH

S ol e

Hcknrouenne — MeToa peryisipu3alii HEMPOHHBIX ceTen

3.4.2 JlaGopaTopHbIC 3aHATHUSA

1. Coznmanue u 00yueHUe ABYXCIOMHOW HEUPOHHOU CETH
2. TlomHOCBSI3HBIE HEHPOHHBIE CETH
3. CBeproyHas HEMpPOHHAS CETh

4 Y4eOHO-MeTOAUYECKOe U HHPOPMAIIMOHHOE O0ecreueHmne

4.1 HopmatuBHblie 10KyMeHTbI U 'OCToI

1.

@enepanbHblii  rocynapcTBeHHbI oOpas3oBatenbHblil  cTangapt (PI'OC) Beicuiero
oOpazoBanusi 1o HampaBieHuto mnoarotoBku 09.04.01 — «Madopmatnka u
BBIYUCIIUTENbHASI TEXHUKA», YPOBEHb BBICHIETO0 00pa30BaHUs — MarucTparypa.

[Tpuka3z MunuctepcTBa oOpa3zoBanus 1 Hayku Poccuiickoit @eaepanuu ot 29 utons 2015
r. N 636 «O0 yTBep)KICHMHM TOpsIKa NPOBEIEHUS TOCYIapCTBEHHONW HTOTOBOH
aTTecTallud MO 00pa3oBaTEeNbHBIM IPOTrPaMMaM BBICIIEIO OOpa30BaHUs - MPOrpaMMam
OakanaBpuaTa, IporpaMMaM CHELUAIUTETa U MPOrpaMMaM MarucTpaTypbh»

[Tpuka3z MunucrepctBa oOpazoBanus u Hayku Poccuiickoit @enepamuu ot 09.02.2016 N
86 «O BHecennu u3MeHeHMH B llopsaok mpoBeneHHs TrocyJapCTBEHHOM HMTOrOBOM
aTTecTallud MO 00pa3oBaTeNbHBIM IPOTrPaMMaM BBICIIEIO OOpa30BaHUs - MPOrpaMMam
OakanmaBpuaTa, @OporpaMMaM  CIELUAJIWTETa W [porpaMMaM  MarucTpaTrypshl,
YTBEPKACHHBIN MpHKa3oM MuHuctepcTBa 00pazoBanus u Hayku Poccuiickoii deneparyu
ot 29 uronst 2015 r. N 636»(3apeructpupoBano B Muntocte Poccun 02.03.2016 N 41296).
IIpuka3 pexropa MOCKOBCKOT0O NOJUTEXHUYECKOTO yHUBepcuTeTa OT 31.08.2017 Ne 843-
Ol o BBenecHMM B [JEHCTBUE IIOJIOKEHHS O MOPSAKE NPOBENEHUS T'OCYAAapCTBEHHOU
UTOTOBOW aTTeCTallMi B MOCKOBCKOM IOJIMTEXHUYECKOM YHUBEPCUTETE.

I'OCT 7.32-2001 (OTtuet 0 Hay4yHO-UCCIEA0BATEILCKON paboTe);

I'OCT P 7.05-2008 (bubaunorpaduueckas cCbUIKa);

I'OCT 7.1-2003 (bubaunorpaduueckas 3anuch. bubmmorpagpudeckoe onucanue. O6mue
TpeOOBaHUS U MPaBUJIa COCTABICHHUS).

4.2 OcHoBHasi IMTEPaATYpa

1.

Kynpssues, B.b. Pacno3naBanme 00pazoB: yuyeOHOe mocoOue s  BY30B /
B. b. KyapsBues, 3. 3.Il'acanoB, A.C.Iloakomun. — 2-e¢ wu3g.— Mocksa :
WznarensctBo FOpaiit, 2025. — 101 c. — (Bricmee obpazosanue). — ISBN 978-5-534-
21049-1. — Texkcr : anextpoHHbIil // OOpa3oBatensHas miatdopma HOpaiit [caiit]. —
URL: https://urait.ru/bcode/559239


https://urait.ru/bcode/559239

2.

4.3
1.

4.4

Ky3bmun, A. K. Pacnio3naBanue 06pa3oB ¢ UCIOIb30BaHUEM UCKYCCTBEHHBIX HEHPOHHBIX
cerel : yue6Hoe mocodue / A. K. Ky3smun, A. B. bposko, A. B. EpmakoB. — Caparos :
CapaToBCcKHi rOCy1apCTBEHHBIN TeXHUUeCKU yHUBepcuTeT uMeHu FO.A. I'arapuna, ObC
ACB, 2024. — 148 c. — ISBN 978-5-7433-3637-1. — Tekcr : anexTponHsIii // Llupposoit
o0pa3oBaTeNbHBIN pecypc IPR SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/150089.html

. Jlykamesuu, M. M. ludpoas oOpaboTka n3o0pakeHUil u pacrozHaBaHHe 00pa3oB :

yuebHoe nocodue / M. M. Jlykamesuu. — BI'YUP : BI'YUP, 2023. — 72 ¢. — ISBN 978-
985-543-581-6. — Tekcr : 27eKTpOHHBIH // JIaHb : 3J€KTPOHHO-OMOIMOTEYHAs] CUCTEMA.
— URL.: https://e.lanbook.com/book/479492

JlonoJIHuTe/IbHAS JTUTepaTypa

Kynpssues, B. b. MHTennexkryanbHple CHCTEMBI . YUeOHHK U TPAKTUKYM Ui BY30B /
B. b. Kyapssues, 3. 3. I'acanos, A. C. [Tonkon3us. — 2-e u3na., ucnp. u fon. — Mocksa :
WznarensctBo FOpaiit, 2025. — 165 c. — (Beicuiee o6pazoBanue). — ISBN 978-5-534-
07779-7. — Texkcer : snexTpoHHbIH // OOpa3zoBaTtenbHas iatdopma FOpaiit [caiit]. —
URL: https://urait.ru/bcode/561954

Kamutonosa, T. A. HelipocereBoe MonenupoBaHHE B pacloO3HaBaHUU 00Opa3oB.
dunocodcko-meroauyeckre acnektsl : Monorpadus / T. A. KanutonoBa. — MuHCK :
benopycckas nayka, 2009. — 131 c. — ISBN 978-985-08-1008-3. — Tekct :
anekTpouHbli // Ludposoit oOpasoBarenbubii pecypc IPR SMART : [caiit]. — URL:
https://www.iprbookshop.ru/10057.html

Msicuukos, B. B. PacniosnaBanue o6pa3zoB u MammHHoe o0yueHre. OCHOBHBIE TTOAXOIHI

yuebHoe nocodbue / B. B. Msicauko. — Camapa : Camapckuii yausepcuret, 2023. — 196
c. — ISBN 978-5-7883-1929-2. — Tekcr : 3nekTpoHHbIH // JlaHb : 3JIEKTPOHHO-
oubmmoreunas cucrema. — URL: https://e.lanbook.com/book/406508

DJIEKTPOHHBbIE 00pa3oBaTe/ibHbIEC pecypchl

1. https://online.mospolytech.ru/enrol/index.php?id=5656 — DNEKTPOHHBIH

oOpazoBarenbHbIi pecypc «Pacro3HaBaHue 00pa3oBy

2. OBC Jlansb (lanbook.com)
3. Oo0pazoBarenpHas wiatdopma FOpaiit. s By30B 1 ccy30B. (urait.ru)

4.5

JInueH3MoHHOEe ¥ CBOOOTHO pacnpocTpaHsieMoe MPorpaMMHoe o0ecriedeHne

1. Microsoft Office

2. LibreOffice
3. MS Visual Studio Code wiu npyroit pegakrop koaa

4.6

1.

CoBpemeHHbIe PO(ecCHOHANbHBIE 0a3bl TaHHBIX U HHPOPMALMOHHbIE
CIIPABOYHbIE CHCTEMBbI

Onnaiin  xkypc «MamuHaHOe oOyueHue» - https://www.coursera.org/learn/machine-
learning

Ownutaitn Kypc «HerlipoHHuslie cetn u KOMIBIOTEPHOE 3peHUE» -
https://stepik.org/course/50352


https://www.iprbookshop.ru/150089.html
https://urait.ru/bcode/561954
https://www.iprbookshop.ru/10057.html
https://e.lanbook.com/?ysclid=lb7sjjreet597220381
https://urait.ru/?ysclid=lb7skoitzy715966738

3. Ommaiitn kypc Al «Mammanoe oOydenue» - https://yandexdataschool.ru/edu-
process/courses/machine-learning
4. Wudopmanmonuslii pecypc www.machinelearning.ru

5 MarepuajJbHO-TEXHUYECKOE o0ecneyeHue

B xadecTBe MaTepHAIbHO-TEXHUYECKOTO 00ECIIeUEHUs JUCITUTUTHHBI CIIeTyeT UCTIOJIb30BATh:
MaTepuaabl M0 JUCIHIUIMHE, TPEJCTaBICHHbIE B HHU(pOBOM BHUAE, YUYCOHO-BBIYUCIHTEIHHBIC
nabopaTtopuu € JTOCTYNIOM B HMHTEPHET, BMECTUTEIbHOCTbIO HE MeHee 30 yelnoBeK, ¢ HaIu4heM
COOTBETCTBYIOIIETO YKCJIa TEPCOHAIBHBIX KOMIBIOTEPOB, C HAJIUYMEM HWHTEPAKTUBHOU
JOCKH/TIDOEKTOpA C HKPAaHOM ISl pealn3alliil  BO3MOXKHOCTH TOJKITIOUEHUS TEPCOHAIBHOTO
KOMIIBIOTEpaA MPENo/1aBaTesl.

6 MeToanuecKue peKOMEeHAALNU

6.1 MeToanueckue peKOMEHIAIUM IS IIPENoAaBaTeis M0 OpPraHu3amuu
o0yueHust

[IperonaBanne  TEOpeTHUECKOro  (JEKIMOHHOrO)  Marepuajga 1O  JUCLUIUIMHE
«Pacro3HaBanue 00pa3oB» OCYILIECTBISETCS B paMkKax pabodero y4deOHOro ImiaHa mHpoduis
«MHTeNnneKTyanbHple CHUCTEMbl» MO HampanieHuto moarotoBku 09.04.01 «Mudopmatuka u
BBIYUCIUTENIbHAS] TEXHUKA.

CtpykTypa M MOCIEeN0OBATEIbHOCTh MPOBEACHUS JIGKIIMOHHBIX 3aHATHHA MO JUCLUIUIMHE B
MOJICKIIHOHHOM pa3pe3e H3J1araeMoro TEOPeTHYECKOro MaTepuaia MpejacTaBieHa B pasnene 3.3
HACTOSAIIEH paboueil mporpamMmBl.

Temaruka 1a0OpaTOpHBIX M MPAKTHYECKHUX PpabOT MO pas3jaenaM IUCHMIUIMHBI M BHJIAM
3aHATUH OTpakeHa B pazzene 3.4 paboyeil mporpamMMmal.

[IpomesxyTouHas arTecTays o0yyaromuxcs B hopMe sK3aMeHa IPOBOJUTCSA 110 pe3yIbTaTaM
BBITIOJIHEHHUSI BCEX BUIOB Y4E€OHOM pPabOTHI, MPETyCMOTPEHHBIX YYEOHBIM IUIAHOM I10 JaHHOU
JUCLUUIUIMHE (MOIYIIO), IPY 3TOM YUUTBIBAIOTCS PE3yJIbTaThl TEKYIETO KOHTPOJIS YCIIEBAEMOCTH B
TedeHue cemectpa. OIEHKa CTENEHH AOCTIDKEHHsS OOyYaloUIMMUCS IUIAHUPYEMBIX pPEe3yJIbTaTOB
o0yuyeHHsI 1O JAUCUUIUIMHE (MOIYJI0) TPOBOAUTCS TpEenojaBaTeieM, BEAYIIMM 3aHATHS I10
JUCLUHUIUIMHE (MOAYII0) METOJIOM SKCIEpTHOM onleHKH. [1o uToram npoMexyTO4HOM aTTecTaluu 1o
JUCLUHUTUIMHE (MOJTYJII0) BBICTABIISETCS OIICHKA MO MATHOAIIBHON CHCTEME.

K mpomexxyTO4HO# aTTecTalnuy JOMyCKAIOTCsl TOJNBKO CTYICHTHI, BHIMOJIHUBIINE BCE BUIBI
y4eOHOI pPaboThI, MpeayCMOTpPEHHBbIE paboueill mporpaMmol TOo AucHUIUINHEe «Pacmo3HaBaHue
00pa3oBy.

B koHIe cemecTpa nmpeaycCMOTPEHO UTOTOBOE TECTHPOBAHUE 110 TEOPETHUECKOMY MaTepUary
JUCUUTUIMHBL [IpuMephl TECTOBBIX 3aJJaHUN M KPUTEPHU OLIEHKU Ha SK3aMEHE PUBEICHBI B pasJiee
7 HacrosIel pabouel mporpaMMel.

[lepeyens nuTepaTypsl 1 HHPOPMAIIMOHHBIX PECYpPCOB, HEOOXOIUMOM B X0OJI€ MPETIOIaBaHUs
JTUCLUIUIMHBL, IPUBEACH B pasjeine 4 HacTosIel pabouel mporpaMMel.

6.2 Metoanueckue yKazaHus JJs1 00y4ar0IIUXcsl 0 OCBOEHUIO M CUUILIIHHbBI

[Ipu moArOTOBKE K JIGKIMHU CIEAYET MOIYYUTh HEOOXOIUMYIO JTUTEpaTypy M HarJsgHbIe
ocoOusl MO yKa3zaHHUIO mpenojasarens. Marepuan JeKIUHU 1eIeco00pa3Ho 3aluchiBaTh Ha OJHOU

CTOPOHE TCTpaau, HJIA TOro YTOOBI ITOITOJIHUTE Marcpual Ha CaMOCTOSTCIBLHOMN IIOATOTOBKE W3
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PEKOMEHYyEeMBIX MCTOYHUKOB. MaTepHuall JEeKIMU LeIecoo0pa3Ho MOBTOPATH MEpe] OYepeaHbIM
3aHATHEM.

Ha maGopaTopHbIX W TPAKTUYECKHX 3aHATHSAX CTYISHTHl TPUOOPETAIOT yMEHUS
UCTIONIB30BAaTh METOBI, CPEACTBA U TEXHOJIOTHH PELICHUs] KOHKPETHBIX 3a/a4 MpodecCHOHaIbHON
JeATEIIFHOCTH ¢ MpHUMeHeHneM DBM, moirydaroT mpakTHYeCKHe HaBBIKM Pa3padOTKH MPOTPaMM H
OCBaMBAIOT MPHEMBI pabOTHI B TEIEKOMMYHHKAIIMOHHBIX ceTsaX. JIabopaTopHbIe M MpPaKTHYECKHE
paboOTHl HampaBlICHBl Ha W3y4YCHUE CPEACTB cCOOpa M PETHCTPAllH JAaHHBIX W OpPraHU3allld UX
00paboTKM B KOHKPETHBIX cucTeMax. JlaboparopHble U MpaKkTHUYECKUe padOThl MPeayCMaTpUBAIOT
CaMOCTOSITENIbHYIO Pa3pabOTKy CTYJACHTAaMH MIPOrpamMM C 3alaHHON (PyHKIIMOHAIBHOCTBIO. B pamkax
ATHUX 3aHATUH TPENoAaBaTeNb MPOBOJUT aHAIU3 THUIIOBBIX OIIMOOK, JOMYIIEHHBIX MPHU PELICHUU
MIOCTABJIICHHBIX 3a/1a4, OpPTaHM3yeT pAcCMOTpEHHE HamOOJIee yNAaYHbIX BapHAaHTOB pPEIICHHA.
CTyneHTBl TPUBIEKAIOTCS K pa3dopy W CpPaBHHUTEIBHOMY aHAlU3y IMpeIaraéMbIX BapUaHTOB
IPOTPAaMMHBIX pean3aluil penraeMbIX 3a1ad.

7 DOoHI OLIEHOYHBIX CPEACTB

7.1 MeToabl KOHTPOJISI M OLIEHNBAHKS Pe3yJIbTATOB 00yUeHUs

B mpouecce 00yueHHs MCIONB3YIOTCS CIEAYIOMINE OLEHOYHBIE (POPMBI CAMOCTOSTEILHON
paboThl 00yUJarOIIUXCS:

— oT4€THI 10 Ta0OPaTOPHBIM padOTaM;

— OTYETHI 110 MPAKTUIECKUM PadOTaM;

— IIOATOTOBKA K dK3aMEHY.

OTuéThl 10 MPAaKTUYECKUM paboTaM MPOBOJATCS MyTEM HPEOCTaBIEHUs 00y4YaroIIUMUCS
camux (aiioB paboThl, a TaKkKe IOKYMEHTa-OT4ETa O BBINOJIHEHHOH paboTe C BBIBOJAMH,
COJepXKAIIUMH aHAJIN3 MOJyYEHHBIX pe3ysbTaToB. OLEHUBAETCS BBIOJHEHHAs padoTa MO OLIEHKE
«3a4TEHO»/»HE 3aYTECHOY.

OT1uéThl O Ma0OPAaTOPHBIM PabOTaM MPOBOAATCA MYTEM MPEIOCTaBICHUS 00yUYarOIIUMUCS
camux (aiioB paboThl, a TaKkKe MOKYMEHTa-OT4ETa O BBINOJIHEHHOH paboTe ¢ BBIBOJAMH,
CoJIepXKalllUMH aHaJIU3 MOJTYYEHHBIX pe3ynbTaToB. OLEHUBAETCS BHINOJIHEHHAs paboTa OaaiaMu OT
0-100.

Ecnu oTuer mpencraBisieTcsl TMO3)KE YCTAHOBJIEHHOTO CpPOKa, TO 33 KAaXKAYI HEIEI0
npocpouku cHuMaercsi 10 6amIoB OT MaKCUMAaIbHOTO, TIOYYEHHOTO 32 BHITIOJTHEHHE PAOOTBHI.

[Ipu ucnonp30BaHUM TUCTAHLIMOHHONW (Gopmbl 00yueHus B cucteme LMS npenycmorpeHo
UTOTOBOE TECTUPOBAHUE IO TEOPETHYECKOMY MaTepHaly AWCIMIUIMHBI B TeCcT BKIOYeHO 20
TECTOBBIX 3aJIaHU, BpeMsl Ha BBIIIOJHEHUE TeCTUpoBaHus cocTaBiseT 30 muHyT. Tect cunTaercs
NPOWICHHBIM B CIIy4ae MPaBWIBHOTO OTBETa Ha 15 1 OoJiee TecTOBBIX 3a1aHuid. [IpuMepsl TeCTOBBIX
3aJ]aHuil U KPUTEPHH OLICHKH Ha SK3aMEHE NIPUBEICHBI B IPUIIOKCHUH 2.

[TpomexyTouHas aTTecTaIyst 00yJaromuXcs B popMe IK3aMeHa IPOBOAUTCS TI0 PE3yJIbTaTaM
BBITIOJTHEHUSI BCEX BHJOB y4eOHOH pPabOThHI, MPEIYyCMOTPEHHBIX YYEOHBIM IIIAHOM IO JaHHOU
JMCIUIUIHHE (MOJIYJIIO), IPY 3TOM YUUTHIBAIOTCS PE3yJIbTaThl TEKYIIEro KOHTPOJIS YCIEBAEMOCTH B
TedeHue cemectpa. OLEHKa CTENEHM AOCTHKEHHs OOydYaloUIMMUCS IUIAHUPYEMBIX pPEe3yJIbTaTOB
OOy4eHHUs 1O IUCLUUIUIMHE (MOIYJI0) NPOBOAWTCS IpPENOJaBaTeNeM, BEAYIIMM 3aHSATHS II0
JTMCIUILIHHE (MOJYJIF0) METOIOM SKCIEPTHOM oneHKH. [1o nToraM mpoMexyTo4HO! aTTECTAIMH 10
JTUCUUIUIMHE (MOJIYJIO) BBICTABISIETCS OIEHKA IO MATHOAUTbHOW ImKane. K mpomexyTo4yHoi
aTTeCTAllMM JIOIYCKAIOTCS TOJBKO CTYACHTHI, BBIIOJHHUBIIMNE BCE BUABI y4eOHOW paboThI,

peayCMOTpEeHHbIEe paboyeil mporpaMmoii no nucuuiinee «Pacrno3HaBanue o6pazoBy.
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7.2 lllkana ¥ KpUTEPHH OLICHUBAHUA Pe3y/IbTATOB 00y4YeHUS

[Tokazarenem olleHMBaHMs KOMIIETEHIMI HA pa3IMYHbIX ATanax UX GOPMUPOBAHUS SIBISIETCS

JOCTIDKEHUE O0yYaIOMIMMUCS TIAHUPYEMBIX PE3yJIbTaTOB OOyUYEHHs MO JaHHOW JUCHUILTHHE (II.

7.2.1,7.2.2)

7.2.1 IlepeueHb KOMIIETEHIMA C YKa3aHHEM JTaroB WX (OPMHPOBAHUS B MPOIECCE OCBOCHHS

JTVCIUTUTAHBI U POPMBI KOHTPOJIS (POPMUPOBAHHS KOMIICTECHITHIA

IIPH TPOEKTUPOBAHUHU OOBEKTOB,
BBOJ B IEHCTBHE M OCBOEHHE
MPOEKTHBIX MOIIIHOCTEN

MPOBEPKa JJAOOPATOPHBIX U
MPaKTUIECKUX padoT;

yCTHOE cobece[0BaHne 10
pe3yJibTaTaM BBITIOJHCHUSI
ab0paTOPHBIX U TPAKTHYECKHX
paboT, MPOMEKYTOUHBIC TECTHI

JTansl
HNupexc Komnerenuus DopmMa KOHTPOJIS (bopmHpoBanis
(pa3pgennl
JAMCIUTLIHHBI)

YK-4 Crniocob6en npuMeHATh | IIpomMesKyTOYHbIH KOHTPOJIb: 1-6

COBpPEMEHHEBIE OK3aMeH

KOMMYHUKATHBHbBIE Tekyumuii KOHTPOJIb:

TEXHOJIOTHH, B TOM 4HCJIE Ha | MPOBEpKa Jad0paTOPHBIX U

WHOCTpaHHOM(BIX)  s3bIKe(ax), | MPaKTHYECKUX padoT;

JUTSL aKaJEeMHYECKOT0 U | yCTHOE cobeceoBaHHE MO

po¢eCCHOHANBHOTO pe3yIbTaTaM BBITIOTHEHHUS

B3aUMOJICHCTBUS 71a00paTOPHBIX U MPAKTHYECKUX

paboT, MPOMEKYTOUHBIE TECTHI

[IK-4 OcywectBienue TexHuueckoro | IlpoMe:kyTOYHBIH KOHTPOJIb: 1-6

PYKOBOJCTBa IIPOEKTHO- | DK3aMeH

U3BICKATENILCKUMH  paboTaMu | Tekyliuii KOHTPOJIb:

7.2.2 OnucaHue HIKanbl U KPUTEPUEB OLIEHUBAHUS WHIMKATOPOB JOCTH)KEHHS KOMIIETEHLUH,

(hOpMHPYEMBIX IO UTOTaM OCBOCHUS JUCIMILTUHBI

VYK-4. CriocoGeH NpUMEHSTh COBPEMEHHBIE KOMMYHHKAaTHBHBIE TEXHOJIOTMH, B TOM YHCJIE€ Ha WHOCTPAHHOM(BIX)
sI3bIKe(aX), JIS1 aKaAEeMHUECKOTO U NMPO(eCCHOHATIBHOTO B3aUMO/ICHCTBHS
Ioxa3aTtenn KpuTtepuu onieHuBaHus

HeynonerBopu | Ya0BIETBOPUTENBHO Xopouio OTnnuHO

TEJIBHO
NVyK-4.1. Ob6yuatommmiicss | OOyuarommuiics OO6yyatomtmiics OO6yyatomtmiics
VYcTraHaBiIMBaeT M | IEMOHCTPUPYET | JEMOHCTPHPYET HEMOJIHOE | JeMOHCTPHPYET J€MOHCTPHUPYET
pa3BUBaeT MOJIHOE COOTBETCTBHE 3HaHUH | yacTHU4YHOE MOJIHOE
poQecCHOHANBH | OTCYTCTBHE METOZIOB  YCTAHOBKM M | COOTBETCTBHE 3HAHUH | COOTBETCTBHE
bIC KOHTAKTHI, | 3HAHUIA METOJOB | Pa3BUTHUS METOJOB YCTaHOBKM M | 3HAHMH  METOJOB
OCYILECTBIISET YCTaHOBKH u | mpodeccHoHaTBHBIX pa3BuUTHIL YCTaHOBKH u
aKaJeMHUYEeCKOe U | pa3BUTHSL KOHTAKTOB, podecCHOHATBHBIX pa3BUTHSL
npodecCHOHaNBH | MPO(ECcCHOHAb | OCYIISCTBICHUSI KOHTAKTOB, poheCCHOHATBHBI
oe HBIX KOHTaKTOB, | aKaJeMHYCCKOTO U | OCYIIECTBICHUS X KOHTAaKTOB,
B3aMMOJICHCTBHE | OCYIIECTBICHHUS | MPOeCCHOHATHHOTO aKaJIeMIIECKOTO U | OCYIIECTBICHHUS
C TpUMEHEHHEM | aKaJeMHYECKOT | B3aMMOJACHCTBHSA ¢ | mpodeccHoHATBHOTO aKaZeMUYEeCKOTO H
COBpPEMEHHBIX 0 U | IpUMEHEHUEM B3aMMO/ICHCTBHSA ¢ | mpodeccroHaTBHOT
KOMMYHHUKATHBH | MPO(ECCHOHATb | COBPEMEHHBIX MIPUMEHEHHEM 0 B3aMMOJCHCTBHA
BIX TEXHOJIOTHI, B | HOTO KOMMYHHKaTHBHBIX COBPEMEHHBIX c MIPUMEHCHUEM
TOM 4YHCIE Ha | B3aUMOJEWCTBH | TEXHOJIOTHH, B TOM 4YHCJE€ | KOMMYHHUKAaTHBHBIX COBPEMEHHBIX

12




HWHOCTPaHHOM i C | HA HMHOCTPAaHHOM SI3BIKE, | TEXHOJOTHHA, B TOM | KOMMYHHUKATHBHBIX
SI3BIKE. MIPUMCHCHHEM JIOITyCKaeT OIIMOKH, | YHCIIC HA UHOCTPAHHOM | TEXHOJIOTUH, B TOM
COBPEMEHHBIX HETOYHOCTH, HCIBITBIBACT | S3BIKE, JIOITyCKAeT | YhCIIe Ha
KOMMYHUKATHB | 3aTpyAHCHUI TpH | HE3HAYUTEIHHEBIC WHOCTPAHHOM
HBIX peann3ay 3HaHUH. OINMOKH, HETOYHOCTH. SI3BIKE,  CBOOOJIHO
TEXHOJIOTUH, B onepupyer
TOM 4YHCJIE Ha MIPHOOPETEHHBIMU
HWHOCTPAaHHOM 3HAHUSIMH.
SA3BIKEC.
NYK-4.2. Ob6yuatommmiicss | OOyuarommiics Ob6yuatommmiicss  ymeer | OOydarommiics
CocraBisier " | He yMeeT | AEMOHCTPHUPYET YaCTUIHOE | COCTAaBIIATH U | TIOJMHOCTBIO yMeEeT
pemaKkTupyer COCTaBIATH W | YMEHHE COCTaBIATH W | peOaKTHPOBATh COCTaBJISITh u
JIOKYMEHTALIMIO C | PeAaKTHPOBaTh | PElIaKTUPOBAThH JOKYMEHTALIIIO C | peoaKTHpOBaTh
LIENTBIO JOKYMEHTAIIMIO | JOKYMEHTAI[MI0O C IENbI0 | [eNbl0  O0ECIeYeHus | TOKYMEHTAalHuilo ¢
o0ecrieueHust C LENBI0 | o0eceueHus aKaJIeEMUYECKOTO U | IEIBI0
aKaJEMUYECKOTO obecneyeHus aKaJeMHUYECKOTO U | IpodecCHOHATBHOTO obecneyeHus
i aKaJIeMUAYECKOT | TMPOQEeCCHOHATBHOTO B3aUMOJIEICTBHS, B TOM | aKaJEMHYECKOTO U
poeCCHOHATBH | O M | B3aUMOJCHCTBUSA, B TOM | YHCJIC HA HHOCTPAHHOM | MPO(ECCHOHAILHOT
oro npodecCHOHANb | YWCIC HA WHOCTPAHHOM | SI3BIKE, JIOITyCKAaeT | O B3aMMOJCUCTBUSI,
B3aUMOJICHCTBHS, | HOTO SI3BIKE, JIOMYCKACT ONIMOKY, | HE3HAYUTEIIBHBIC B TOM 4HCIE Ha
B TOM 4YHCJIE Ha | B3aMMOJEHCTBH | HETOYHOCTH, HCIBITHIBAET | OMIMOKH, HETOYHOCTH. HWHOCTPAHHOM
HHOCTPaHHOM s, B TOM YHCIE | ONpeAcIEHHEIC SI3BIKE,  CBOOOJIHO
SI3BIKE. Ha 3aTpyIHCHUS pu orepupyeT
HMHOCTPaHHOM peanu3anuy yMeHUH. MIPHOOPETEHHBIMU
SI3BIKE. YMEHHUSIMH,
MpUMEHSET UX B
CUTYaIIUAX
MOBBIIIEHHOM
CJI0KHOCTH.
NYK-4.3. OO6yJatomtuiics OO6yJatomtmiics OO6y4atomtuiics OO6yJatomtmiics
JemoncTpupyer HE BJIaJICCT | JEMOHCTPHUPYET YACTUYHOE | BIIaieeT JIOJDKHBIM | ITOJTHOCTBIO BIAJEET
KOMMYHHUKATHBHY | JOJDKHBIM BJIaJCHHIE JIOJDKHBIM | YPOBHEM JIOJDKHBIM YPOBHEM
0 YpOBHEM YpOBHEM KOMMYHUKaTHBHOM KOMMYHUKaTHBHOM
KOMIICTCHTHOCTDH KOMMyHI/IKaTI/IB KOMMyHHKaTHBHOﬁ KOMIICTCHTHOCTH B KOMIICTCHTHOCTH B
B yCJ'IOBI/IHX HOﬁ KOMIICTCHTHOCTH B yCJ'IOBI/IHX Haquo- yCJ'IOBI/IHX Haquo-
HAY4YHO- KOMIICTCHTHOCT | YCJIOBHSX HAYYHO- | UCCIICAOBATCILCKOW U | HCCICIOBATEIBCKOM
HCCIICIOBATENILCK | © B YCIOBUAX | UCCIIEAOBATCIBCKON U | TIPOCKTHOM " MPOCKTHOM
O W TPOCKTHOHN | HAay4HO- MPOEKTHON NEATCIHLHOCTH | NESATEIBHOCTH U | JeSITEeNBHOCTH u
NESITCIFHOCTH W | MCCIEIOBATENbC | M HABBIKAMHU TPE3CHTALUU | HaBBIKAMU HaBBLIKAMH
Mpe3CeHTAIlA ~ e¢ | KOH | ee pe3yIBTaToOB Ha | mpe3cHTalun ee | mpe3cHTaun ee
pe3yIbTaTOB  HA | MPOCKTHOM pa3IMYHBIX ~ MYOJNUYHBIX | PE3yJIBTATOB Ha | pe3yJIbTaToB Ha
Pa3ITHIHBIX JESTETPHOCTH W | MEPONPHUATHAX, BKIOYAS | PA3TUIHBIX Ppa3THIHBIX
Iy OTMIHBIX HaBBIKAMU MEXIyHapOAHbIE, B TOM | ITyOIHYHBIX Ty OTMYHBIX
MEPOTPHUSTHSIX, MPE3CHTAI[A €€ | YHCJI€ Ha WHOCTPAHHOM | MEpPOIPHUITHSAX, MEpOIPHUATHSIX,
BKJIFO4Yas peSyJ'H)TaTOB Ha SA3BIKEC, }IOHyCKaCT OI_HI/I6KI/I, BKJIrFO4Yas BKJIrFO4Yas
MemﬂyHapoleHe, pa:«:nnqm)lx HCTOYHOCTH, HUCIIBITHIBACT Me)K}IyHapO}IHBIe, B Me)K}IyHapO}IHBIe, B
B TOM 4YHCJI€ Ha | MyOJWIHBIX onpeseIEHHBIC TOM YHCIIE Ha | TOM  4YHCIE  Ha
HWHOCTPaHHOM MEPONPUATHSIX, | 3aTPYJAHCHHUS C BIAJCHUEM | HHOCTPAaHHOM  SI3BIKE, | HHOCTPAHHOM
SI3BIKE. BKJIIOYas COOTBETCTBYIOIUMHU JIOITyCKaeT SI3LIKE,  CBOOOJHO
MEKIYHAPOJHBI | METOJaMHU. HE3HAYMTENILHBIE orepupyer
€, B TOM 4YHCIIE OIIMOKHU, HETOYHOCTH. MPHOOPETEHHBIMU
Ha YMCHHUSMU,
WHOCTPAHHOM MPUMEHSET UX B
SI3BIKE. CUTYaIHAX
MOBBIIIEHHON
CJIOKHOCTH.

T1K-4. OCYHICCTBJ'ICHI/IC TEXHUYCCKOTI'O PYKOBOACTBA MPOCKTHO-U3bICKATCIIbLCKUMUN pa60TaMI/I pyu MPOCKTUPOBAHNU
O6’LSKTOB, BBOJI B ICICTBHE U OCBOCHHE IIPOCKTHBIX MOH.[HOCTCﬁ

IToxa3aTenan

KpuTtepuu oneHnBanus
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HeynonerBopu | Ya0BIETBOPUTEIBHO Xopouio OTnnuHO

TEJILHO
UIIK 4.1 3mnaer: | O6ywaromuiica | OOydvarontuiics OO6y4atomtuiics OO6y4atomtuiics
HAlMOHAIBHYIO U | IEMOHCTPUPYET | NEMOHCTPUPYET HEMNOJHOE | IEMOHCTPUPYET J€MOHCTPHUPYET
MEXAYHAPOAHYIO | MOJHOE COOTBETCTBUE 3HaHHUU | YacTUYHOE MOJIHOE
HOPMAaTHBHYO OTCYTCTBUE HallMOHAJILHOM U | COOTBETCTBUE 3HaHHWH | COOTBETCTBHE
6a3zy B o0OsacTu | 3HaAHHH MEXTyHapOJHON HAI[MOHAJIBHON U | 3HaHMUHU
WHQOPMATUKN W | HAIIMOHAIBGHOW | HOPMAaTHUBHOM  0a3sl B | MEXIyHapOJHOM HallMOHAIBHOH U
BBIYHMCIIUTENBHON | H obyiacth MH(GOPMATHKH W | HOPMaTHBHOW ©0a3bl B | MEXIyHapOIHOU
TEXHUKH; METOMABI | MEXIYHAapOJHO | BBIYMCIUTEILHON obslacti MHPOPMATUKH | HOPMAaTHBHOW 0a3bl
(opmupoBaHus 1 HOPMAaTHWBHOHM | TEXHWKH; METO/IOB | U BBIYHMCIIUTENBHON | B obmactn
ToKazaTesnen 6a3pl B oOmact | (hOpMHPOBAHUS TEXHHKH; METO/OB | MHQOPMATHUKH |
3¢ PEeKTUBHOCTH WH(POPMATHKHA U | TIOKa3aTesen (dhopmupoBanHus BBIYHCITATEIEHON
KOHKYPEHTOCIIOCO | BBIYHCIHUTENBHO | 3((EKTHBHOCTH ToKa3aTenen TEXHUKH; METOHOB
OHOCTH Hay4HO- | # TEXHUKH; | KOHKYPEHTOCIIOCOOHOCTH | 3 EeKTHBHOCTU (dhopmupoBaHus
HCCIIEIOBAaTENECK | METOJIOB Hay4HO- KOHKYPEHTOCIIOCOOHOC | MOKa3aTelen
ux pabot; | hopMupoBaHus | UCCIENOBATEIbCKUX paboT; | TH Hay4HO- | 3 (PEeKTUBHOCTH
OTEYeCTBEHHbIC U | MoKa3zarelneii OTEYECTBEHHBIX U | HCCIeI0BaTeIbCKUX KOHKYPEHTOCTIOCO0
MEXAYHapoAHbIE | d((GEKTUBHOCTH | MEXIyHapOIAHBIX paboT; OTEYECTBEHHBIX | HOCTH Hay4HO-
JIOCTHIKEHUS B | KOHKYPEHTOCIIO | JIOCTIDKEHWH B 00JacTH | U MEXAYHAPOAHBIX | MCCIIEA0BATEIbCKIX
obnactu cobHoctn HHPOPMATHKU U | JOCTWXEHUH B obnactu | paborT;
nHPOPMATUKH W | HAY4HO- BBIYUCIIUTENLHOM HHPOPMATHKH 1 | OTEYECTBEHHBIX W
BBIYHMCIIUTENBHOM | MCCIIEIOBATENbC | TEXHUKH; MIEpPCIIEKTHB | BBIYUCIUTEIILHON MEXXIYHApPOIHBIX
TEXHUKH; KHX pabor; | pa3BUTHS TEXHUKH; TIEPCHEKTUB | JOCTHXECHUH B
TIEPCTIEKTUBBI OTEYECTBEHHBIX | COOTBETCTBYIOIIEH pa3BHUTHS obsactn
pa3BUTHU u 0Tpaciu 9KOHOMUKH, | COOTBETCTBYIOILCH nHPOpPMATUKH U
COOTBETCTBYIOIIE | MEXIYHAPOAHBI | HAYKH M TEXHUKH; METOJOB | OTPacid OJKOHOMHKH, | BBIYUCIUTEIBHON
i OTPaciii | X JOCTIKCHUH B | MPOECKTUPOBAHMUS, HayKH H  TEXHHKH; | TEXHUKH;
9KOHOMHUKH, obnactu OpraHM3alINH, METOZI0B MIEPCIIEKTUB
HAyKU U TEXHHUKH; | MHPOPMATHKU U | TUIAHUPOBAHMS U | MPOEKTHPOBAHUS, pa3BUTHS
METOJIBI BBIYHCIIUTENLHO | 9KOHOMHUKH OpraHM3alyy, COOTBETCTBYIOIIEH
MPOCKTUPOBAHUSL, | W TEXHUKH; | TPOSKTHPOBAHMS W | IUTaHUPOBAHHMS U | oTpaciu
opraHuzanusi, MIEPCIEKTUB WH)XCHEPHBIX HW3bICKaHWH; | SKOHOMHKHU 9KOHOMUKH, HayKH
IUIAHUPOBAaHWE U | pa3sBUTHUSA JYYIIHX NPaKTHK | TPOEKTUPOBAHUS ulu TEXHHKH;
9KOHOMHKA COOTBETCTBYIOII | OTEUYECTBEHHOTO U | WH)XEHEPHBIX METOJIOB
MIPOCKTUPOBAHUSA | ei oTpaciu | 3apyOexHOT0 OMBITa | M3BICKAHWH;  JIYIIMX | MPOCKTUPOBAHMS,
U WHXEHEPHBIX | SKOHOMUKH, MIPOCKTUPOBAHUS, @ TAKXKe | MPAKTHK OpraHM3alINH,
N3BICKaHWH; HayKH U | OCHOB  CTaHJIApTH3allUH, | OTCYECTBEHHOTO U | IUIaHUPOBAaHUA W
JyYIIHE MPAaKTHKA | TEXHUKH; cepTH(UKAINT U | 3apyOeXHOTO  ONbBITA | SKOHOMHKHU
OTEYECTBEHHOTO U | METOIOB TIaTEHTOBEICHNS,; MIPOEKTUPOBAHMS, a | MPOEKTHPOBAHUS U
3apy0eKHOTO MIPOEKTUPOBAHN | TEXHUYECKHUX, TaKKe OCHOB | MH)XEHEPHBIX
orbITa 1, OpraHU3aliY, | SKOHOMUYECKHX, CTaH/AapTU3aluHy, H3bICKaHUH;
MIPOEKTUPOBAHUS, | MIAHUPOBAHUA U | SKOJOTMUYECKUX u | cepTU(UKALIU U | Iy4IIMX  NPaKTUK
a TaKKe OCHOBBI | SKOHOMHKHU COLIMAJIBHBIX TpeOOBaHWM, | MATEHTOBEICHUS; OTEYECTBEHHOTO H
CTaHAAPTU3AlMHU, | MMPOEKTUPOBAHU | MPEIbSBISIEMBIX K | TEXHUYECKUX, 3apy0eKHOTO
ceprudukanmu u | s U | MIPOEKTUPYEMBIM 9KOHOMUYECKHUX, OITbITa
MIATEHTOBEJICHUS; | WH)KCHEPHBIX 0o0beKTaMm; TpeOOBaHUI | HKOJIOTUUECKUX U | IPOEKTUPOBAHUS, a
TEXHUYECKHE, W3BICKaHWH; OpraHM3alii TpyJa HpH | COLUATIBHBIX TaKKe OCHOB
HKOHOMHYECKHE, | Jy4IIHX MIPOEKTUPOBAHUH TpeboBaHNUH, CTaH/IapTU3alnH,
9KOJIOTUYECKHE W | MPAKTHK 00BEKTOB Pa3IMYHOTO | MPEIBABIAEMBIX K | cepTupuKanuy |
coLMabHBIC OTEYECTBEHHOTO | HAa3HAUCHHUS; CPEACTB | MPOECKTUPYEMBIM TIaTEHTOBEICHNS;
TpeboBaHus, 1 3apyOeXHOTO | aBTOMaTH3aINN o0beKTaM; TpeOOBaHMH | TEXHHYECKHUX,
MIPeABSBISIEMbIE K | OIBITA TIPOEKTHBIX paboT. | opraHM3anii  TpyZAa | SKOHOMHYECKHX,
MIPOEKTUPYEMBIM | TpoekTupoBanu | [lomyckaer OIMOKH, | MPH TPOCKTUPOBAHUH | SKOJIOTHUECKUX |
00BeKTaM; sI, @ TAK)KE OCHOB | HETOYHOCTH, HCIIBITBIBAET | OOBEKTOB PA3IMYHOTO | COLMAIBHBIX
TpeboBaHuUs CTaH/JapTU3alu | 3aTpyJHEHHS NpU | HAa3HAYCHUS; CPEICTB | TpeOOBaHMH,
OpraHu3aluu u, peanu3anyy 3HaHui. ABTOMAaTH3ALUH NpPEIBSBISEMBbIX K
Tpysa npu | cepTUdUKAIIH HPOEKTHBIX paboT. | IPOEKTHPYEMbBIM
MIPOCKTUPOBAHUH | U Honyckaer o0BbeKTaMm;
00BEKTOB MIaTEHTOBEICHU HE3HAYHUTEIIbHbIC TpeboBaHUi
pas3IuuHOrO sI; TEXHUYECKHUX, OMmMOKY, HETOYHOCTH. | OpraHH3alMu Tpyla
Ha3Ha4YeHUs; 9KOHOMHUYECKUX npu
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cpeacTBa , DKOJIOTHUECKHUX MIPOEKTUPOBAHUH
aBTOMAaTH3aINU U COLMAIBHBIX 00BEKTOB
MIPOCKTHBIX TpeboBaHNH, Ppa3IugHOTO
pa0or. TIPEIBSABIAEMBIX Ha3HAYCHUS,

K CpeAcTB

MIPOEKTUPYEMBI aBTOMAaTH3aLUH

M 0o0BeKTaM; MPOEKTHBIX PadoT.

TpeGoBaHMit CBo0ogHO

OpraHM3alu orepupyer

TpyZza npu pUOOPETEHHBIMU

MIPOEKTUPOBAHU 3HAHUAMM.

u 00BEKTOB

Ppas3iIMuHOrO

Ha3HAYCHUS;

CpencTB

aBTOMAaTHU3alNN

TIPOCKTHBIX

paboT.
UIIK 4.2 VYwmeer: | OOyvaromuiics | OOy4arontuiics OOyuatonmuiicss  ymeer | OOygarommiics
(bopMupoBarth HE yMeeT | AEMOHCTPHUpPYET yacTHuHOe | (hOpMHUPOBATh MIOJTHOCTBIO ~ YMEET
KOMIIJIEKCHBIE (hopmupoBaTth yMEHHE (bopMupOBaTh | KOMIIEKCHBIC IUTaHBI- | (popMHpOBaATH
IUTAHBI-Tpap KA KOMITJIEKCHBIC KOMITJIEKCHBIC IUIaHBI- | TpaduKu JUISL | KOMITJIEKCHBIC
JUId  peanu3aliy | IIaHbl-TpaduKd | TpaduKu Ui peanu3aliy | peau3annuu 9TaIOB | IUIaHBI-TpaduKu
3TaIoB JUIS pealu3alliyl | 3TAallOB  TPOEKTHPOBAHUS | MPOCKTHPOBAHUS Ui pealu3anuu
MIPOEKTHUPOBAHUS | ITAIlOB MIPOIAYKINU (ycmyr); | mponykuuu  (yCHyT); | ATaIoB
MIPOLYKIUH MIPOEKTUPOBAHN | aHAIM3HPOBAThH U | aHaTU3UPOBATH U | IPOCKTHPOBAHUS
(ycmyr); 1 NPOAYKLUUHU | IPOTHO3MPOBATh TEXHUKO- | IPOTHO3UPOBATH HIPOAYKINH (YCIIYT);
aHanu3upoBath u | (YCIyT); 3KOHOMUYECKHE TEXHUKO- AHAIM3UPOBATh U
MPOTHO3UPOBATh | aHAIM3UPOBATh | MMOKA3aTeNd  MPOAYKIHMU | SKOHOMUYECKHUE HPOTHO3UPOBATH
TEXHUKO- u (ycmyr);  IpPOEKTHUPOBATH | MOKA3aTeJH MPOAYKIHMU | TEXHHKO-
HKOHOMHYECKHE MIPOTHO3UPOBATH | CUCTEMY ynpagienus | (yciyr); 9KOHOMHUYECKHE
MOKa3aTesu TEXHHKO- Hay4HO- MIPOEKTUPOBATH TOKa3aTeIH
TIPOJTYKIIUH 9KOHOMHUYECKHE | MCCIIEI0BATECIbCKUMHU CHCTeMy yTpaBJCHUS | MPOLYKIUH (YCIyT);
(ycmyr); TIOKa3aTeIH paboTamMu B OpraHM3allNM; | HAyYHO- MIPOEKTUPOBATH
MIPOEKTUPOBATH TIPOLyKINHT OPraHHU30BBIBaTh PAbOTHI C | UCCIIEIOBATEIbCKUMHU cucTeMy
cucreMy (ycmyr); TIEPCOHATIOM B | paboTamu B | yTpaBIICHUS
yIpaBlICHUSA MIPOEKTUPOBATh | COOTBETCTBHHM C OOLIMMH | OpraHH3aLuH; Hay4HO-
Hay4HO- CHCTEMY LENSIMHA pas3BUTHS | OPTaHU30BBIBATH HCCIIEIOBATEIbCKU
UCCIIENOBATENbCK | YIpaBICHUS OpraHH3aIlH; paboThl C MEpcoHANOM | MU paboTaMu B
uMH paboTamMu B | HAy4HO- aHAIM3MPOBATh  HAYYHO- | B COOTBETCTBHHM  C | OpraHHU3aLUM;
OpraHu3alum; UCCIIEZIOBATENbC | UCCIIEA0BATEIBCKUE u | obmmmu LEJSIMH | OpPraHU30BBIBATH
OPraHU30BLIBATH KAUMH DPaboTaMH | OIBITHO-KOHCTPYKTOPCKHE | Pa3BUTHS paboTsl c
paboTsI c | B opraHuzanmu; | pa3paboTKu B | OpraHu3aluy; HIepCOHAIOM B
TIepCOHaIOM B | OPraHM30BBIBAT | COOTBETCTBYIOIICH aHAIN3UPOBATH COOTBETCTBUH c
COOTBETCTBUM C | b paboTBl ¢ | 00xacTH 3HaHWH; TOTOBUTH | HAay4YHO- O0IMMH  LEJISIMH
o0IMMH TEJSIMU | IEPCOHAJIOM B | HAYYHBIE M HAY4YHO- | MCCIICJIOBATEIILCKUE W | Pa3BUTHSA
pa3BUTH COOTBETCTBHH C | IPaKTHYECKUE OIIBITHO- OpTaHM3aIH;
OpraHH3aluH; obmumMH Iy OJIMKau B | KOHCTPYKTOPCKHE aHAIN3NPOBATH
aHAJM3UPOBATh LENSIMH COOTBETCTBYIOIIEH pa3paboTkn B | Hay4HO-
Hay4HO- pa3BHUTHS obnactu 3HaHWH; | COOTBETCTBYIOLIEH HCCIIEI0BATEIBCKUE
HCCIIENOBATENbCK | OpraHU3aLuH; aHAIM3MPOBATh MATEHTH U | o0nacTu 3HaHMH; | U OTIBITHO-
W€ W ONBITHO- | aHAM3MPOBaTh | M300pETEHUs MO MPO(QWII0 | TOTOBUTh HAYYHBIE M | KOHCTPYKTOPCKHE
KOHCTPYKTOPCKHE | Hay4HO- cBoeil npodeccroHaNbHON | HAay4HO-TIPAaKTUYECKUe | pa3paboTKu B
pa3paboTku B | MCCIIE/IOBATENBC | JesITenbHOCTH. Jlomyckaer | myOiukanuu B | COOTBETCTBYIOILEH
COOTBETCTBYIOIIEC KHUE€ U OIIBITHO- OH_II/I6KI/I, HCTOYHOCTH, COOTBCTCTBy}OH_[Cﬁ o0acTu 3HaHHﬁ;
i 00nacTu | KOHCTPYKTOPCK | MCHBITHIBAET obnactu 3HAHMH; | TOTOBUTH Hay4HbIC
3HAHMH; TOTOBHUTH | M€ pa3paboTKH B | ompenes€HHbIe aHAIN3UPOBATH u Hay4HO-
Hay4HBIE U | COOTBETCTBYIOLI | 3aTpyIHEHUS NIpU | TTATEHTHI U | IpaKkTHYEeCKHe
Hay4HO- e oOmacTu | peanu3anii yMEHHUH. n3o0peTeHust o | myOauKanuu B
MIPaKTUYECKUE 3HaHMIA; podhHITIo CBOEH | COOTBETCTBYIOLLEH
Iy OJIMKanuu B | TOTOBUTh npodecCHOHATBHON obylacTh  3HaHUi;
COOTBETCTBYIOILE Hay4YHBIC )44 JACATCIIBbHOCTH. AHAJIU3UPOBATH
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i oOnacTu | Hay4HO- Homyckaer MIaTEHTEI u
3HAHMH; MIPaKTHYECKHE HE3HAYHUTEIIbHbIC n300peTeHust 110
aHAIIM3UPOBATh myOnuKanuu B OIMOKH, HETOYHOCTH. | TPOQHITIO cBoei
MIaTEHTBHI U | COOTBETCTBYIOI] podecCHOHATBHON
n3o0peTeHust 1o | ek obmactn JIeITEIEHOCTH.
mpo¢uIo  CBOEH | 3HAHUH; CoboxHO
Mpo(eCcCHOHANbH | aHATU3UPOBATH oTepupyer
Ol I€ATENbHOCTH. | MATEHTHI u MIPHOOPETEHHBIMU
U300peTeHHs 110 YMEHUSIMH,
npoUITI0 CBOCH OpUMEHSIET WX B
npodecCuoHab CUTYyAIHIX
HOH TOBBIILIEHHOM
JIeITEIILHOCTH. CJIOYKHOCTH.
UIIK 4.3 Ob6yuatommmiicss | OOyuarommuiics OO6yyatomtwiics OO6yyatomtwiics
Brnapeer: HE BIaJEET | JEMOHCTPUPYET YACTUYHOE | BIAJCET 3HAHMAMHU IO | TMOJHOCTBIO BIAJIEET
3HAaHUAMUN 10 | 3HAHUAMHU 110 BJIaJCHUC 3HAHUAMU 11O IIOATOTOBKE JAaHHBbIX | 3HAHUAMMU 110
IIOAIOTOBKE IIOATOTOBKE IIOAIOTOBKE JAaHHBIX JId | AJIA 3aKJIIOUCHUA IMOJArOTOBKEC
JAaHHBbIX JUIA | JAHHBIX JUIA | 3aKJIFOUCHUSA JOTOBOPOB C | JOTOBOPOB C | JaHHBIX JUIA
3aKITFOYCHUS 3aKJIFOUCHHUS 3aKa34yMKaMHu Ha | 3aKa34MKaMHu Ha | 3aKJIIOYCHUS
JIOTOBOPOB C | IOroBOpOB c | paspaboTtky W mepenady | pa3paboTKy M Iepeady | JIOTOBOPOB c
3aKa3yMKaMH Ha | 3aKa34MKaMU Ha | HAYYHO-TEXHHYECKOU Hay4YHO-TEXHUYECKON 3aKa3YMKaMHU Ha
pa3paboTky U | pa3paboTKy ¥ | MPOAYKOMH,  METOJaMH; | MPOAYKIIMH, METOAMH; | pa3paboTKy "
nepenavy nepenaqy mpoBefeHUsT paboT MO | mpoBeneHMs padOT MO | MepeAady HaydHO-
Hay4HO- Hay4HO- COCTaBJICHHIO COCTaBJICHHIO TEXHHUYECKOH
TEXHUYECKOH TEXHHUYECKOH KOMITJIEKCHBIX IUTAHOB- | KOMIUIEKCHBIX IUIAHOB- | MPOIYKINH,
MIPOLYKINH, MIPOLYKINH, rpa¢KoB  BBIINOJNHEHHS | rPaMKOB BBHIIIOTHEHHSA | METOIAMHU;
METOJAMU; METOIaMHU; Hay4HO- Hay4HO- NpOBEICHUsT PadoOT
MIPOBEICHUS NPOBEJICHUS UCCIIeI0BATEIbCKUX, UCCIIEeI0BATEIbCKUX, IO  COCTaBJICHHIO
pabort mo | pabor 110 | OIPOEKTHBIX, MPOEKTHBIX, KOMIUICKCHBIX
COCTaBJICHUIO COCTaBJICHUIO KOHCTPYKTOPCKHX U | KOHCTPYKTOPCKUX U | MJIaHOB-TpauKoOB
KOMIIJIEKCHBIX KOMIIJIEKCHBIX TEXHOJIOTUYECKUX paboT; | TeXHOJIOTUUECKHX BBINOJTHEHUS
IUIaHOB-TPa(UKOB | IIAHOB- METOaMH  COCTaBJIeHUs! | paboT; METO/IaMH | Hay4YHO-
BBINTOJTHEHHS rpaduKoB KaJIeHAapHBIX IUIAHOB | COCTaBIICHHUS HCCIIeI0BATEIbCKUX
Hay4HO- BBINOJTHEHUS BBIITyCKa HAay4HO- | KaJEeHAApHBIX IUIAHOB | , MIPOEKTHBIX,
HCCIIEOBATENbCK | HAY4HO- TEXHMYECKOM TPOAYKIMH; | BBITyCKa HAay4HO- | KOHCTPYKTOPCKHX U
nX, IIPOEKTHBIX, | HCCIEOBATENBC | METOAAMH MOATOTOBKH | TEXHUYECKOH TEXHOJIOTHYECKUX
KOHCTPYKTOPCKHX | KHX, OT3BIBOB U 3aKJIIOYEHUH Ha | MPOIYKIMH;, METOJaMHu | padoT, METOoJdaMH
u MIPOCKTHBIX, pannoHaIN3aTOPCKHE TIOJITOTOBKH OT3BIBOB M | COCTaBIICHUS
TEXHOJOTUYECKUX | KOHCTPYKTOPCK | MPEIOKEHUS U | 3aKIFOYEHUN Ha | KaJeHJapHBIX
paboT; MeTomamu | MX u | n3o0pereHus, MIPOEKTHI | PAIMOHAIN3AaTOPCKUE IUIAHOB  BBIIyCKa
COCTaBIICHUS TEXHOJIOTUYECK | CTAaHAAPTOB, TEXHUYECKHE | MPEJIOKECHUS U | HAy4HO-
KaJeHIapHbBIX ux paboT; | ycroBus 5 JpyTHe | M300peTeHH s, MPOEKThl | TEXHUYECKOU
IIJIaHOB BBIIIYCKa | METOAAMH HOpPMAaTHUBHBIC TOKYMECHTHI, CTaHdapTOB, MPpOAYKIIUH,
Hay4HO- COCTaBJICHUS CBsI3aHHBIC C | TEeXHMYECKHE YCIIOBHS | METOAAMHU
TEXHUYECKOH KaJIeHapHBIX MIPOEKTUPOBAHNEM U IpyTHe HOPMaTHBHBIE | ITOJrOTOBKH
MIPOLYKIINH; IUIaHOB MIPOTYKLIUH (ycnyr); | OKyMEHTBI, CBSI3aHHbBIE | OT3HIBOB u
METO/IaMH BBIITyCKa METO/IaMH NPOBEJICHUS | C  IPOEKTHPOBAHHMEM | 3aKIIOYCHUH Ha
MIOJITOTOBKH Hay4HO- 9KCIEPTU3BI MPOEKTOB, | MpoayKnuu  (YCIyr); | palnOHAIN3aTOPCK
OT3BIBOB U | TEXHHYECKOH MOJITOTOBKOM MyONuKammii | METofaMH TIPOBEACHHS | M€ MPEATIOKEHUS U
3aKIIOYCHWH  Ha | MPOAYKINH, W opraHu3anei paboT MO | SKCHEPTH3bI MPOEKTOB, | M300pETEHM,
pannoHaIN3aToOpC | METOAAMHU COCTaBJICHUIO 3asBOK Ha | MOJATOTOBKOM TIPOEKTHI
KHe€ TIPEIUIOKEHUS | MTOATOTOBKH n300pETEeHNs, CECMHHAPOB U | IMyOIMKanit U | CTaHAAPTOB,
U HM300pETCHUs, | OT3HIBOB u | koH(pepenuuii. [lomyckaer | opranuzammeii  paboOT | TEXHUYECKHE
MIPOEKTBI 3aKJIFOUEHUH Ha | OIIMOKH, HETOYHOCTH, | MO COCTaBJICHHUIO | YCIOBUA W JIpyTHe
CTaHAAPTOB, paLMOHAIN3aTO | HUCTIBITHIBAET 3asBOK Ha | HOPMaTHBHBIE
TCXHHUYCCKUC PCKUEC OHpeﬂeﬂéHHble I/I306p6TeHl/IH, JOKYMCHTHI,
YCJIOBUA U APYTUEC NpCAJIOKCHUA U | 3aTPYAHCHHUA C BJIaJICHUEM CEMHHApOB u CBs3aHHBIC C
HOPMAaTUBHBIE u300peTeHUs, COOTBETCTBYIOIIUMU KOH(EpeHIIUH. [IPOEKTUPOBAHUEM
JIOKyMEHTBI, TIPOCKTHI METO/IaMH. Homyckaer TIpOyKIuH (YCiyrT);
CBsI3aHHBIE ¢ | craHaapTos, HE3HAYHUTEIIbHbIC METO/IaMH
MIPOCKTUPOBAHNE | TEXHHUUYECKHE OLIMOKH, HETOYHOCTH. | MPOBEICHUS
M NPOAYKLMH | YCIIOBUS H SKCIIEPTU3BI
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(ycmyr); Jpyrue MPOEKTOB,
METOJIAMH HOpPMaTHBHEIC MIOJITOTOBKOH
MIPOBEACHUS JIOKYMEHTEI, myOMKanuit u
AKCIIEPTU3BI CBsI3aHHBIC c OpraHu3aIen
TIPOEKTOB, MIPOSKTHPOBAHU pabot o
MTOJITOTOBKOH €M TIPOIYKIHU COCTaBIICHUIO
myOmukanuit - u | (ycuyr); 3asIBOK Ha
OpraHu3aIuen METOJaMH n300peTeHus,
pabor N0 | MpOBENeHHUs CEeMUHapOB u
COCTaBJICHUIO 9KCIEPTU3BI KOH(epeHIuii.
3asIBOK Ha | MPOEKTOB, CBoboaHO
n3o0peTeHus, MIOJIrOTOBKOM orepupyer
CEeMHHapOB u | myOnukauuii  u MIPUOOPETEHHBIMU
KOH(pCPEHITHH. opraHuszanuei YMEHHUIMHU,

pabor o MPUMEHSET UX B

COCTaBJICHHIO CUTYAIHIX

3asIBOK Ha TTOBBIIIICHHOW

n300peTeHus, CIIO’KHOCTH.

CEMHHAapOB U

KoH(pepeHIuii.

7.3 OneHo4HbIe CPeICTBA

7.3.1 Tekymmuii KOHTPOJIb

Kpurepun onenkm paldorbl o0yuyamwmerocsi Ha TNPAKTHYECKHX 3aHATHAX
(¢popmupoBanue komnerenuuii YK-4, I1K-4)

«324TEHO»

OOyuaromuiicss BBIOJHWII 3a/laHUE NPAKTHUUECKOrO 3aHATUS, IMPEJOCTaBUI  OTYET,
BKJIIOYAIOLIUII OCHOBHBIE 3Tallbl BBIIOJHEHUS 3aJaHus, IOJy4YeHHbIe AaHHble. JlomyckaroTcs
HEeOOJIbIIIe HETOYHOCTH B XOJE BBHIMOJHEHHS 3aJaHHsi, KOTOPhIE MOTYT OBITH HCIIPaBIICHBI
00y4aromuMCcs IOCIe IPOBEPKU IIPENOJaBaTEIEM.

«He 32YTEeHO0»

OOyyaromuiicst He BBITTOJHUI 33JIaHUE MPAKTUUECKOTO 3aHIATHSI WK HE NMPEAOCTaBUII OTYET,
BKJIIOYAIOLIMII OCHOBHBIE JTamlbl BBHINOJHEHUS 3aJaHUsS, IIOJYyYEHHBbIE JlaHHbIE M BBIBOJBI.
OOyuJaromuiics TOMyCTWI TpyOble OMMOKKA TpPW BBHIMOJHEHUH 33/JaHUS M HE MOXXET BHECTHU

HCITPABJICHHA B OTUCT IO pa60Te IMOCJIC 3aMCUYaHUA TPCTIOAaBaTCIIA.

Kputepun oumenku padorsl oOyuyawmierocs Ha Ja00paTOPHbIX  3aHATHAX
(¢popmupoBanue komnerenuuii YK-4, I1K-4)

0 0ay10B

OOyuatomiuiics He BBHITOIHUI TaOOPaTOPHYIO pabOTy M HE MPEJOCTaBUII OTYET.

1-49 6an10B

OOyuaromuiics JOMyCTHII CYIIECTBEHHbIE OUTMOKY IIPU BBIOJIHEHHH J1a00paTOpHOI paboThI
¥ HE BHEC HCIIPABIICHHUS B OTYET IO J1a00OpaTOpHOM paboTe Mociie 3aMevaHust MpenoaaBaTes.

50-69 6an10B

OO0yuaromuiics: BHITTOJHIII JIAOOPATOPHYIO padoTy, MPEJOCTABUI OTUYET BOBPEMS HIIU TIOCTIE
YKa3aHHOTO CpOKa BBINOJIHEHHUsA. J[OMyCcKaloTCsl HETOYHOCTH B XOZI€ BBIMOJHEHUS J1aOOpaTOpHOU

paboThI, KOTOPBIC OBLITM YACTUYHO MCIIPABICHBI 00YJAIOIIMMCS TIOCTIE TIPOBEPKH MPETIOIaBATEIICM.
70-79 6an10B
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OOyuatomuiics BHIIOIHHUI Ja00paTOpHYIO padoTy, MPEAOCTaBUI OTYET BOBPEMSI MIIU MTOCIIE
YKa3aHHOTO CPOKa BBITIOITHEHUS, JOIYCTHII HETOYHOCTH, KOTOPBIE OBUTH HCITPABIICHBI 00YYaOIIMCS
10CJI€ TIEPBOM MPOBEPKH MPETMOAABATEIIEM.

80-89 6an10B

OOyyaromuiics BBIMOJTHHI JAOOPATOpPHYIO paboTy, TMPEIOCTaBHI OTYET BOBpPEMS.
JlomyckaroTcss HE3HAYUTENbHBIE HETOYHOCTH, KOTOpPbIE OBLIM HCIIPABICHBI O0YYArOIIUMCS TIOCIHe
NIEPBO# MMPOBEPKH MPETIOIaBaATEIICM.

90-99 6an10B

OO6yuarommmiicst 6€3 OIMOOK BBITIOIHUI JJa00PaTOPHYIO padoTy, MPEAOCTABHIII OTYET BOBPEMSI.

100 6an0B

OO6yuarommiicsi 6€3 OMMOOK BBIMOTHWII Ja00OPAaTOPHYIO paboTy, MPEIOKUIT OPUTHHAIIBHOE
peleHne U Ipe0CTaBUI OTUYET BOBPEMS.

Ecmu otuer mpexacraBisieTcsi MO3KE YCTAHOBIEHHOTO CPOKA, TO 3a KaXKAYIO HEAEIIO
npocpouku cHuMaeTcs 10 6ayuIoB OT MAKCHMaJIbHOTO, MOJYYSHHOTO 32 BBITIOJTHEHUE PaOOTHI.

IIpuMepbI TeCTOBBIX 3aJaHUIH

1. Yro Takoe mpu3Haku oOpa3za’?
o Ilapametpsl, XxapakTepusymomiue GopMy 00beKTa
® (OCHOBHBIE XapaKTEPUCTUKHU OOBEKTOB, UCTIONb3yEeMble TSl KJIacCU(PUKAIIUN
o T'eomeTrpuueckue CBOWCTBA U300paKEHUI
O  AnropuTtmbl 00pabOTKH CHTHAJIOB
2. Kakolt MmeToj pacrio3HaBaHUSI OCHOBAH HAa CTaTUCTHYECKOM MOaX0e?
o  Meron Ommxkaiimero cocena
® baiiecoBckuii kimaccupukaTop
o  HckyccTBeHHasi HEUPOHHAS CETh
o  KunacrepHslil ananus
3. Kakue anroputmsl OTHOCSTCS K KJIACCY UCKYCCTBEHHBIX HEMPOHHBIX CETEU?
o JluneiiHas perpeccus
©  Meroz ONOPHBIX BEKTOPOB
® MHOroCIO0MHBIN NEPCENTPOH
©  MeTozpbl IMTaBHBIX KOMIIOHEHT
4. Kak Ha3bIBaeTcs NpoLeaypa YMEHbIICHNUS Pa3MEPHOCTH MPU3HAKOB MTyTEM yAaJICHUS
M30BITOYHBIX H3MEPEHUH?
o IIpeobpazoBanue @ypne
o Komno3utHslil aHanus
® Penykuus Npu3HaKoB
o  Hopmanusanus 1aHHBIX
5. MeTosoM Kakoro THIA SBJISETCS aITOPUTM K-cpeaHux?
o OOyueHue ¢ yunuTenem
® be3 yunrens
o IlonyoOyuaemblii
o I'eHepaTuBHBIN
6. Hasnauenue sTana mpenBapuTeNbHON 00pabOTKH U300paKeHU — 3TO...
® ViyuiieHHe KauyecTBa UCXOJHBIX TaHHBIX Nepes 00paboTkon
o IlomyueHue HOBBIX IPU3HAKOB
O VYBenuueHue pazMepa BXOAHBIX JaHHBIX
¢

VY najeHne HEpeIeBaHTHBIX KJIACCOB
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10.

11.

12.

13.

14.

15.

16.

Knaccudukanus MeTo10B MAIIMHHOTO O0YYCHHSI BKITFOYAET CIICIYIOIINE TUIIBI, KPOME. ..
o  Perpeccus

o Krnaccudukanus

® (OuucTKa JaHHBIX

o Krnacrepuzanus

MeTto/, OCHOBaHHBIN Ha aHaTU3€e OMMKANIINX cOCeIei, OTHOCUTCS K TPYIIIIE...
O  BeposATHOCTHBIX MOAENEN

o  beckoHTposnbHOTO 00yUYEHHS

® Henapamerpudeckoro noaxona

o CTaTUCTHUYECKOH ONTUMM3ALUU

OcHoBHasl 11eb NpeaoopadoTKH U300paKEHUH 3aKIII0YAETCS B...

O  YMEHBIICHUH KOJIMYECTBA OIIMOOK

o  [loBbIIEHMU TOYHOCTH MOJIETH

o  CoKpallleHNH BBIYMCIUTENbHBIX 3aTpaT

® [loaroroBke maHHBIX IS JaJbHEUIIETO aHAIU3a

AnroputMm PCA npumensiercs nis...

® Bribopku HauboIee 3HaUUMBIX PU3HAKOB

o I'enepaiu HOBBIX IPU3HAKOB

© Pa30ueHus naHHBIX Ha KJI1acChl

0  OueHuBaHUS BEPOSTHOCTU MPUHAIJIEKHOCTHU Kilacca

Heiiponnsie cetu pemaroT npodiemMy TUHEHHON HEPa3eTMMOCTH, UCTIONB3YHL. ..
o JluHuu pasneneHus

® Henunelinble akTUBaUN

o Krnaccudukamuio 6aiiecoBckoro Mmetoaa

o CpenHee 3HaU€HUE BHIOOPKH

JU71st 4ero MCIosb3yeTcs TpaJiueHTHBIHN CITycK B 00yueHUH HEHPOHHBIX ceTei?
O  Jlns BBIUMCIIEHMS TPOU3BOIHBIX QYHKIUI

o Jlig HopMaJIM3alKuK BECOB

® [ MUHUMUA3AIUY 1IEICBON PYHKITUN

©  JIns nocTpoeHust apXUTEKTYpPhl CETH

K xakoMy Ty 00y4eHHss OTHOCHUTCS CJIydail MPOU3BOJBHOTO pacipeIesieHNs TOYCK?
o Kontponupyemoe o0yueHue

® HekoHTponupyeMoe o0ydeHHe

0 YacTu4HO KOHTPOJIUpPYyEMOe 00ydeHue

o HuapyktuBHOE O0yueHUE

OcHoBHOe Ha3HaueHue aapa SVM cocTour B...

® BrrynciIeHUH CXOICTBA MEXKAY 00bEKTaMHU

©  MuHuMH3aUK QYHKIUH TOTEPh

0 @OopMHUPOBAHUHU TUIIEPILNIOCKOCTEHN

o Iloucke onTUMAIBHOTO PELICHUS

Opnum u3 HepocTtaTkoB MeTona KNN sBrnsercs.. ..

O  Bpicokas ckOpOCTb BHIYUCICHUI

® HeoOxoauMoCTh XpaHeHHs BceX 00pas3IoB

o IIpocrora peannzaunu

O ABTOMaTHyecKas HacTpoilka mapaMeTpoB

OCHOBHO 3a/1aueil TUCKPUMHUHAHTHOI'O aHAJIN3A SIBJISETCS...

® MakcuManabHOE pa3/ielIeHHue KJIacCOB



o Co3gaHue HOBOW METPUKH PACCTOSHUSA
0  MuHMMH3aLUS MEXKKIACCOBOU BapUallH
o IloctpoeHue nepapxuu KiacTepoB
17. Tlouemy 4acToO UCMOJB3YIOTCS UCKYCCTBEHHBIE HEMPOHHBIEC CETH B 33/1a4€ pacrlo3HaBaHUS
o0OpazoB?
©  OHH JIErKO UHTEPIPETUPYEMBI
® B03MO0XHOCTb MOAEIUPOBAHUS HETUHEWHBIX 3aBUCUMOCTEN
o TpeOyroT Masioro oosema namsTH
©  bricTpo amanTupyroTCs K U3MEHEHUSIM CPEJIb
18. Ipunnun k-Ommxkaiimux coceei nmpeamnonaraeT Kiaccu(uKauo HOBOro o0pasiia nexoas
u3...
® (CBOICTB coceTHUX 00BEKTOB
© MaremaTtuyeckoro 0xuaaHus Habopa JaHHBIX
o  Teopuu BeposiTHOCTEM
O  ANpUOpPHBIX pacnpeaeieHui
19. Anroputm 0OpaTHOTO PacHpOCTPAHEHUS OLUTUOKH CITYKUT JJIS...
o BricTporo npeobpa3zoBaHus IPU3HAKOB
® OnTuMH3aLUHU BECca HEHPOHOB
o IIpssmoro onpeneneHus Kiacca
o IIpenBaputenbHOM MOATOTOBKH JTAHHBIX
20. IIpemmymiecTBa METOAA OMIOPHBIX BEKTOPOB 3aKIIOYAIOTCS B CIECAYIONIEM, KPOME. ..
® DddeKkTUBHOCT TP OOIBIINX 00beMaxX JaHHBIX
o Cmnoco6HocTh 00pabaThiBaTh MHOTOMEPHBIE TPOCTPAHCTBA
o Pabora ¢ MmaneiMu HaOOpaMH JTaHHBIX
©  YCTOWYHMBOCTH K MEPEOOYUCHUIO

7.3.2 IlpoMexyTOUYHASL ATTECTAIUSA

Kputepun onienku orBera Ha sk3ameHe (popmupoBanue komnereHmin YK-4, [1K-4):

«OTINYHO»

BrimonHeHsr Bce BHIBI y4eOHOUW pabOTHI, MpeayCMOTpEeHHBbIE Y4eOHBIM TutaHOM. CTyAeHT
JIEMOHCTPUPYET COOTBETCTBUE 3HAHUI, YMEHHIA, HAaBBIKOB IIPUBEICHHBIM B TaOIUIAX MOKa3aTeseH,
OlepHUpyeT MPHOOPETCHHBIMU 3HAHUSMH, YMEHHUSMH, HaBBIKAMHU, NPUMEHSIET MX B CHUTYaIHsIX
NOBBIIIEHHON CJIOKHOCTU. Ilpm 3TOM MOryT OBITH JOINMYNIEHBI HE3HAUYWTENbHBIC OLINOKH,
HETOYHOCTH, 3aTPyIHEHHS PH aHAJTUTUYECKUX OIEpalusaX, NepeHOCce 3HAaHUM U YMEHUI Ha HOBBIE,
HECTaHAApPTHbHIC CUTYAIUH.

«Xopouo»

BrimonHens! Bce BHBI yueOHOM paboOThI, MpeayCMOTpEeHHbIE Y4eOHbIM IU1aHOM. CTyAeHT
JIEMOHCTPHUPYET HEIOJHOE, MIPABUILHOE COOTBETCTBUE 3HAHUMN, YMEHUH, HABBIKOB MPHUBEICHHBIM B
TabIMIIax MoKa3aTesel, 1100 eCiIM Py 3TOM OBLIH JOIMYIIEHBI 2-3 HeCYIIeCTBEHHbIE OIMOKH.

«Y10BJIETBOPUTEIBLHO»

BrimonHeHs! Bce BHIBI yueOHOM paboOThI, MpeayCMOTpEeHHbIE Y4eOHbIM IU1aHOM. CTyAeHT
JIEMOHCTPUPYET COOTBETCTBHE 3HAHUH, B KOTOPOM OCBEIEHa OCHOBHAs, HanOoJee BakHAs 4acThb
MaTepHaa, Ho IPHU STOM JIOMYIIEeHA OJHA 3HAYUTENbHAs OUIHMOKA MIIK HETOUYHOCTb.

«HeynoBJj1eTBOPUTEILHO»

He BemmonHeH oauH uiau Oosiee BUAOB y4yeOHOW pabOThHI, MPenyCMOTPEHHBIX Y4eOHBIM

wiaHoM. CTyZneHT JEMOHCTPUPYET HENOJHOE COOTBETCTBUE 3HAHUN, YMEHMH, HaBBIKOB
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IMPUBCACHHBIM B TaGHI/II_[aX HOKa3aTeH€I\/JI, AOMYCKAIOTCA 3HAUYUTCIIBHLBIC OH_II/I6KI/I, IMPOSABJIACTCA
OTCYTCTBUC 3HaHPII>'I, yMCHHﬁ, HABBIKOB IO pAOYy HOKa3aTeH€I>'I, CTYACHT HCIIBITHIBACT 3HAUYUTCIIbHBIC

3aTPyAHEHUS IIPU ONIEPUPOBAHUY 3HAHUAMHU U YMEHUSMU IIPU UX IIEPEHOCE HA HOBBIC CUTYALIUH.

IIpuMepHbIii nepeyeHb BONMPOCOB A/ OLEHKH KadyecTBa OCBOGHHMS TUCHMILJIMHBI HA
IK3aMeHe:

1. Uenu, 3agaun, 001acT MPUMEHEHUS U IEPCIICKTUBBI PACIIO3HABAHUS 00Pa30B B

U(PPOBBIX U300pAKEHUSX.

2. OcCHOBHbIE HCTOPHUUYECKUE MOMEHTHI Pa3BUTHUS PACIIO3HABAHUS 00Pa30B.

3. Tomynsapusle pazMedeHHbIe 06a3bl TaHHBIX U1 PaCIO3HABaHUS 00pa30B B LHU(POBBIX
M300paXeHUSIX, UX OCOOCHHOCTH.
Buzsl BBIOOpOK 13 6a3 TaHHBIX U MCIIOJIB30BaHUE NEPEKPECTHON MPOBEPKH.
[Tpob6aemsl pu pacro3HaBaHUHM 00pa30B B UPPOBBIX H300paKEHUSIX U IyTH UX
pereHus.
Knaccudukarus n3o0paxeHnit ¢ moMoIpio Metoa k-Onmxaimii cocene.

CyTb rpaIu€HTHOTO CITyCKa U €r0 MPUMEHEHUE B MAIIMHHOM O0YUYCHHH.

Sl B

Metoxa 00paTHOTO pacpoOCTpaHEHUS OITHOKH.

9. IlpusHaku u300pakeHUH, UX BUIBIL.

10. M3BnedyeHne npU3HAKOB, IPUMEPHI U3BIEUYEHUS PA3HBIX PU3HAKOB.

11. Jlunelinsiii k1accupukatop uzodpaxenuit. [Ipunuun padboTsl.

12. JluHelHbIl K1accu(UKATOP: MaTeMaThyecKasi, BU3yallbHasi U TeOMEeTpHUUecKas
MHTEPIPETALNH.

13. Ilepuentpon. Onucanue, CBOMCTBA, CXOJACTBA U PA3IHUUs C OMOJIOrMYECKIM HEHPOHOM.

14. TloTokoBble Tpadbl U UX MPUMEHEHHE B HEHPOHHBIX CETAX.

15. 1IaGoHBI B TOTOKOBBIX rpadax.

16. AmnmapaTHble CpE/ICTBA, UCHOIB3yEMbIE ISl PACIIO3HABaHUS 00pa30B B LIU(POBBIX
HU300paXKeHUSIX.

17. TIporpammHbIe CpesiCTBa, UCIIOIB3yEMBbIE ISl PACIIO3HABaHUS 00pa30B B U(POBBIX
HU300paXKeHHUSIX.

18. JluHamMuueckue U craTHueckue rpagsl B IpOrpaMMHBIX CPEACTBAX paclo3HaBaHUs
00pa3oB. VX HeoCcTaTK! U IPEUMYIIecTBa, 00JaCTH NPUMEHEHHUS.

19. HelipoHHbl€ C€TH U UX CTPOCHHUE HA PUMEPE ABYXCIOMHON HEUPOHHOM CETH.

20. CseprouHsble HelipoHHBIE ceTH. Mepapxudeckas opraHu3anus U CBA3b ¢ IPUHIIUIIOM
paloThI 3pUTENILHOTO amnmapara.

21. Cseprounsle HelipoHHBIE ceTH. [IoHATHE CBEPTKH.

22. CepTouHble HEHPOHHBIE C€TU. BUBI CII0EB U UX Ha3HAYEHUE.

23. IlpenBaputenvHas oOpaboTka naHHbIX. Llens, 3agaun, Buasl 00paboTKy.

24. ®ynkumu aktuBauuu. [Ipumepsl, cBoMCTBA.

25. ®ynkuuu noteps. [Ipumepsl, cBoiicTBa.

26. IlepBuuHas MHUIMANU3aLMs napaMeTpoB. OCHOBHas MpolieMa U MPUMEPbl METOI0B
VMHULMAJIA3ALHH.

27. llakernas Hopmanu3auus. Llens, 3a1aum, mpuMep UCIIOIb30BaHUS.

28. Ontumusanus. AIropuT™Mbl TPaAUEHTHBIX CIIyCKOB, UX OTJIMYUS.

29. Cxkopoctb 00yuenus. [TlogOop ontumanbHO#i ckopocTH. [IprMepbl BOZHUKAIOLIMX

npooIieM.
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30.
31.
32.
33.
34.

Accambren Mojenel, ux o0ydyeHue 1 IpuMeHEHHeE.

Pesynsapuzanust. Llens perynaspusaiyy U NOMyJIsIpPHbIE METO/BI.
AyrmenTanus u3oopaxenuil. Lleas u mpumepsl crmocob60B ayrMeHTaIHH.
['uneprniapaMeTpbl HEHPOHHBIX CETEH U CIIOCOOBI UX 1M0A0OpAa.

[TepeoOyuenne u HeqoOyUeHHE MOJIENIel pacio3HaBaHus 00pa30oB. [IpuunHsI,
CJIEJICTBHS U CIIOCOOBI peIICHUsI.
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