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1. O01mue moJI0:KeHus
1.1. lean AUCHUIIHHBI

1. L[CJIB N3YUYCHHA HaHHOﬁ JUCHUIIIIMHBI — OCBOCHHUEC MCTOAOB aHAJIMTUYCCKOTO U YUCJIICHHOI'O
peuicHuda 3ajga4 ONTUMHU3ALHNU, IMOJTYUYCHHUC HABBIKOB PCIICHUA MPAKTUUYCCKHUX 3aa4 ONITUMH3alUU C
MIOMOIIBIO ITPOrpaMMHBIX CPECACTB.

1.2. 3agauy AUCHUILIUHBI

1. moayuyuTh mpejcTaBliieHHEe 00 OCHOBAaX TEOPHU ONTHUMH3AIUU U croco0ax peleHus
MPAKTUYECKHUX 3a]a4.

2. u3yuuTh 0a30BbI€ ANTOPUTMBI U METOJAbl PEHICHHS 3aJlay OJHOMEPHONW U MHOTOMEpPHOI
ONTHMU3ALINH.

3. U3YYUTh METOJbl PEUICHUs] TUIMOBBIX 3aJa4 ONTUMHU3ALHUU C MOMOIIBIO COBPEMEHHBIX
MIPOrPaMMHBIX CPEJICTB.

4. Hay4YHUTbCS OLEHUBATh TOYHOCTH MOJTYYEHHOI'O ONTUMAJIBLHOTO PEIICHUS.

2. MecTto aucuuniannsl B crpykrype OIIOIT

bnok nucuunnun: b1. Aucuumimnast (Moayn).

Yacte Ostoka gucrmiing: O0g3aTeIbHas 4acTh.

Monyne quctuminH: Moayns HanpasieHus noarotoBku (hard skills-HS).

Nunexc qucuumiuael: 51.0.02.01.

PeanusyeTcs ¢ mpUMEHEHHEM SJIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJabTaTOB Oﬁy‘lel-[]/lﬂ no JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHuss TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTeHInu 1 HHAUKATOPBI UX JTOCTHIKEHUS
WNHauKaTOphl OCTHKEHHS [Tnanupyembie pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUIMHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN
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YK-1. Cnocoben
OCYILIECTBIISATh
KPUTHYECKHUI aHAIN3
IPOOJIEMHBIX CUTYyalUi
Ha OCHOBE CHCTEMHOT'O
M0/JIX0/1a, BBIPA0ATHIBATh
CTpaTEruI0 ACUCTBUI

VK-1.1. 3naer meToauku
cOopa u 06paboTku
UH(POPMAIINH, aKTyaJIbHbIC
poccuiickue u 3apyOexHbie
UCTOYHUKH UHPOPMALIUH JISI
pEIIECHUS TOCTABACHHBIX
3a[a4, a TAKXKe METOJIbI
CHCTEMHOTO aHaJlu3a

3HAeT METOUKHU cOopa 1 00paboTKU
nH(pOpMAIINH, aKTyaJTbHBIC POCCUICKUE U
3apyOeKHbIC UCTOYHUKU MHPOPMAIUH TS
pEIICHNUS 33]1a4 ONTHMH3AIUH IPOCKTHBIX
peLeHuit

VK-1.2. YMmeeT npuMeHsITh
METOJMKH TTOUCKa, cOopa n
00paboTku nHpoOpMaIuy,
OCYUIECTBIIATH KPUTHUECKHIA
aHaJIU3 U CUHTE3
uH(pOpMalnu, NOTYy4YEHHON U3
pa3HbIX UCTOYHUKOB

yMeeT IPUMEHSITh METOAUKH MTOUCKa, cOopa u
00paboTKn nH(MOPMAITUU TIPH PEIICHUH 3a]1a4
ONTUMU3AINH TPOSKTHBIX PEIICHUN

VYK-1.3. Braneer metogamu
noucka, coopa u 00paboTKH,
KPUTUYECKOT0 aHajIu3a U
CHHTE3a HHpOpMaLUHY,
METOAMKON CUCTEMHOTO
MOJX0/1a JJISl peIIeHUs
MOCTaBJICHHBIX 3a/1a4;
CHoco0eH reHepupoBaTh
pas3uYHbIC BAPUAHTHI
peLeHHsI TOCTABICHHBIX
3a1a4

BJIaJI€eT: METOJaMH MTOUCKa, cOopa
00paboTkK HHPOPMALIUU, OCHOBAMHU
CHCTEMHOI0 NOJIX0/1a AJIs peIIeHUs 3a/1a4
ONTUMH3ALMH; CIOCOOEH reHepUpPOBaTh
HECKOJIbKO aTbTEPHATUBHBIX TPOEKTHBIX
peleHuii U BBIOMpaTh U3 HUX ONTUMAJIbHOE

OobmenpodeccuoHaNbHbIe KOMIIETEHIIHMU
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OIIK-1. Cnocoben
CaMOCTOSITEIIEHO
proOpeTaTh, pa3BUBAThH
U TIPUMCHSATH
MaTeMaTHYECKHE,
€CTECTBCHHOHAYYHBIC,
COIMAITLHO-
YKOHOMUYECKHUE U
npodeccCuoHaAbHBIC
3HAHMS [Tl PEIICHUS
HECTaH/IaPTHBIX 3314, B
TOM YHCJIE B HOBOM WU
HE3HAKOMOM cpelie U B
MEXTUCIUTUTHHAPHOM
KOHTEKCTE

OIIK-1.1. 3naer
MaTEMATHYCCKUC,
C€CTCCTBCHHOHAYYHBIC 1
COLIMAIbHO-9KOHOMHUYECKUE
METOABI AJIsA UCITIOJIb30BAaHUS B
pohecCHOHATLHOM
JCSITeIbHOCTH

3HaeT 0a30BbIE MATEMATUUYECKUE U
eCTCCTBCHHOHay‘-IHI:Ie METOAbI OJIA pCHICHI/Iﬂ
3a1a4 OIITUMHU3AIIUN

OIIK-1.2. Ymeer
CaMOCTOSITENILHO peliaTh
HECTaH/IapTHbHIE
npodecCuOHANIbHBIC 33/1a4H, B
TOM YHCJI€ B HOBOU WJIN
HE3HAKOMOM cpelie U B
MEXIUCHUTUTMHAPHOM
KOHTEKCTE, C IPUMEHEHUEM
MaTeMaTHYECKHUX,
€CTeCTBEHHOHAYYHBIX,
COLIMATIbHO-9KOHOMHYECKUX U
poeCCHOHAIBHBIX 3HAHUN

YMEET CaMOCTOATEIbHO PeliaTh
HEeCTaHAapTHbIE MpodecCHOHATbHbIE 3aJauH,
C IPUMEHEHUEM MaTeMaTUYECKUX,
€CTECTBEHHOHAYYHBIX U MPOPECCHOHATBHBIX
3HAaHUU, B TOM YHCJIE€ HA OCHOBE IPUMEHEHUS
METOJIOB ONTUMHU3ALINN

OIIK-1.3. Braneetr meTogamu
TEOPETHUYECKOTO U
AKCIIEPUMEHTAIHHOTO
UCCIIEIOBaHMS OOBEKTOB
npodeccCuoHaNBHOM
NESITEIbHOCTH, B TOM YHUCJIE B
HOBOW WJIM HE3HAKOMOM cpefe
U B MEXIUCIUTUIMHAPHOM
KOHTEKCTE, JIJISl peIICHHUS
3a/1a4 mpoQecCHOHANTBHON
JESITEIIbHOCTH

BJIQJICET: METOIAMH TEOPETUUECKOTO U
AKCIIEPUMEHTAIILHOT'O UCCIEAOBaHUS
00BEKTOB PO eCCUOHATILHON ACSITENEHOCTH,
B TOM YHCJI€ Ha OCHOBE IPUMEHEHUS METO/I0B
ONTUMHU3AINH
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OIIK-2. Cniocoben
pa3zpabaThIBaTh
OpUrnHaJIbHBIC
aJrOPUTMBI U

IIPOrpaMMHBIE CPE/ICTBA,

B TOM YHCJIE C
HCIOJIb30BaHUCM
COBPEMEHHBIX
MHTEJUICKTYJIbHBIX
TEXHOJOTHH, IS
perieHus
po(hecCHOHATBLHBIX
3amad

OIIK-2.1. 3naer
COBpPEMEHHBIC
UH(POPMALIMOHHO-
KOMMYHHUKAI[HOHHBIE
MHTEJUICKTYaJIbHbIE
TEXHOJIOTHH,
MHCTPYMEHTAJIbHBIE CPEJIbI,
POTPAMMHO-TEXHUYECKHE
I1aT(GOPMBI ISl pEIICHUS
npodeCCHOHATBHBIX 33124

3HACT COBPCMCHHBIC UHTCIIJICKTYAJIbHBIC
TCXHOJIOTHHU, MHCTPYMCHTAJIBbHBIC CPCIDI,
MMPpOrpaMMHO-TCXHUYCCKUC HJIaT(bOpMBI JJIsA
pelicHus 3a4a4 ONITUMU3AHUU ITPOCKTHBIX
peLeHuit

OIIK-2.2. YmeeT
000CHOBBIBATH BHIOOD
COBPEMEHHBIX
nH(pOpMaITMOHHO-
KOMMYHUKAI[HOHHBIX U
MHTEJUICKTYaTbHBIX
TEXHOJIOTHH, pa3pabaThIBaTh
OpUTHHAIIEHBIC AITOPUTMBI U
POTPaMMHBIE CPEICTBA ISt
pereHus npodeccHoHaTbHBIX
3amad

yMeeT: 000CHOBBIBATh BHIOOP COBPEMEHHBIX
WHTEJUICKTYyaJIbHBIX TEXHOJIOTHH:
pas3pabarbIBaTh OPUTHHAIBHBIC AITOPUTMBI 1
MPOTPaMMHBIE CPEICTBA ISl PEIICHUS 3a1a4
ONTUMU3AINH TPOSKTHBIX PEIICHUN

OIIK-2.3. BnageeT Mmetomamu
pa3paboTKu OPUTHHATIBHBIX
MIPOTPaMMHBIX CPEJICTB C
HCIIOJIb30BaHHEM
COBPEMEHHBIX
UH(POPMALIMOHHO-
KOMMYHHKAITUOHHBIX, B TOM
YHCIie M UHTEJUIEKTYaIbHbIX
TEXHOJIOTHH, ISl pEIICHUS
npodeccHoHaNbHBIX 3a7a4

BIIaJIEET METOJIaMU Pa3pabOTKH
MIPOTPAMMHBIX CPEICTB Ha OCHOBE
COBPEMEHHBIX METOJIOB U CPEICTB
MIPOrPaMMHUPOBAHMS, B TOM YUCJIIE
MHTEIJUICKTYaJIbHBIX TEXHOJIOTHUH, I
peLIeHHUs 3a/1a4 ONTUMU3ALMU TPOEKTHBIX
peLIeHui

OIIK-5. Cnoco6en
pa3zpabaThiBaTh U
MOJICPHU3UPOBATH
POTPaMMHOE U
amrmapaTHoe
oOecrnieueHue
MH(POPMALMOHHBIX

ABTOMATHU3UPOBAHHBIX

CHCTEM

OIIK-5.1. 3Haet coBpeMeHHOE
POTPaMMHOE U amIapaTHOe
oOecrnieueHue
MH(POPMALMOHHBIX
ABTOMATH3UPOBAHHBIX CHCTEM

3HAeT COBPEMEHHOE IPOrPaMMHOE
obecrneyeHre NH(HOPMALIMOHHBIX U
ABTOMATU3HUPOBAHHBIX CUCTCM

OIIK-5.2. Ymeer
pa3pabaTbIBaTh MPOTPaMMHOE
U amnmapaTHoe oOecrieueHne
WH()OPMAITMOHHBIX U
ABTOMATH3UPOBAHHBIX CHCTEM
JUTSL PEIICHUS
poeCCHOHAIIBHBIX 33724

yMeeT pa3pabaThiBaTh MPOTPaMMHOE
obecrnieueHre MHPOPMAITMOHHBIX U
ABTOMATH3MPOBAHHBIX CHCTEM JUIS PEUICHHUS
3a7a4 ONTUMH3AIHN

OIIK-5.3. Bimageer MeTogamu
MOJICpHU3AIUU
MPOrpaMMHOTIO U
anmapaTHOTo o0ecreueHus
WH(GOPMAIIMOHHBIX U
ABTOMAaTU3UPOBAHHBIX CUCTEM
JUTSL pelleHus
npodeccHoHaNbHBIX 3a7a4

BJIaACCT MECTOAaMU pa3pa60TKH n
MOACPHU3AIUH ITPOTPAMMHOI0 obOecrieueHus
I/IH(I)OpMaI_II/IOHHBIX U aBTOMATHU3UPOBAHHBIX
CUCTEM JIA pCHICHUSA 3a4a4 OIITUMHU3AIUU
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IIpodeccuonanbHbIe KOMIIETEHIIUH

4. O0beM IMCUMIIMHBI B 324€THBIX eJUHULIAX C YKa3aHHEM KOJIHYeCcTBA aKa/leMH4YeCKUX YacoB,
Bbl/JIeJIEHHBIX HA KOHTAKTHYIO pa0oTy o0y4aroiuxcsi ¢ npenojaasarejieM
U HA CAMOCTOSITEJIbHYI0 Pa0oTy 00y4Yaromuxcs

OO61mmas TpyA0eMKOCTh AUCHUIUIMHBI COCTABISAET 4 3a4eTHBIX eqUuHUII, 144 akaJeMHuecKUX 4acoB.

Pacnipenenenue Tpy10eMKOCTH JUCHIHUILUIMHBI 110 BUJAaM y4eOHOU NEATEIbHOCTH MPECTABICHO B
tabiuue 4.1.

Ta0auia 4.1 — Tpy10eMKOCTh JUCIMILIMHBI 10 BUIaM YUY€OHOU ACSTEIbHOCTH

Bcecero |Cemectpsl
4acoB 1 cemectp

Bunbl yueOHOI nesaTenbHOCTH

KonTakTHas aynuTopHas padora 00y4alomuxcs ¢ npenogaparesieM, BCero 36 36
JIeKIIMOHHEBIE 3aHATUS 8 8
IIpaxkTHueckue 3aHATUSA 10 10
JlabopatopHbie 3aHATHS 18 18
CamocTosiTesibHAsi padoTa 00y4alIIMXCS, B T.4. KOHTAKTHAsl 72 72
BHeayIMTOpPHAasi padoTa 00y4alIIMXcs ¢ npenoaaBaresieM, BCero
IToaroroBka K TECTUPOBAHUIO 20 20
[ToaroToBka K KOHTPOJIBHOM paboTe 16 16
[ToaroroBka k 1abopaTopHOii paboTe, HAITMCAHUE OTYETA 36 36
IHoaroroBka u caavya 3K3aMeHa 36 36
Oo0mas TpyaoeMKOCTh (B Yacax) 144 144
Oo0mas TpynoeMkocTh (B 3.€.) 4 4

5. CTpykTypa u cojep:kaHue TUCHHUIIMHBI
5.1. Pa3znennl (TeMbl) JUCUMILIMHBI M BUJbI Y4€OHOM 1eATeJIbHOCTH

CTpykTypa IUCHUIUIUHBI MO pas3jenaM (TeMaMm) W BUJaM y4eOHOU JesSTeTbHOCTH MPUBEICHA B
tabiuue 5.1.
Ta6ymma 5.1 — Pazyens! (TeMbl) TUCIMILIAHBI M BUABI YICOHOH ACATEIHHOCTH

HazBanus pasnesnoB (Tem) Jlex. ITpak. | JIa6. Cam, Beero dopMupyembie
JUACIUILIAHBI At 3aH., 4 | pao. pac., | uacos (6e3 KOMIICTCHITUHU
q q AK3aMeHa)
1 cemecTp
1 O0mmas mocTaHOBKA 3aJa4n 2 2 - 8 12 OIIK-1, YK-1
ONTHUMHU3AIUN
2 AHalmMTHYECKHE U YHCIICHHBIC 2 2 4 16 24 OIIK-1, OIIK-2,
MEeTObl OE3yCIIOBHOM ONTUMHU3AINHI OIIK-5, YK-1
(GYHKIMA OHOM MTEpeMEHHON
3 AHanuTHYECKUe U YUCJICHHbIC 2 2 4 16 24 OIIK-1, OIIK-2,
METO/]IbI 0€3yCIIOBHOW ONTUMH3AIIUN OIIK-5, YK-1
GYHKIIUI MHOTHX IEPEMEHHBIX
4 ABaauTUYECKUE M YUCICHHBIC 2 4 8 20 34 OIIK-1, OIIK-2,
METOJTbI ONTHUMH3AIUHN (YHKIIHIA OIIK-5, YK-1
MHOTHX MEPEMEHHBIX C YYETOM
OTpaHUYECHUHN
5 IIporpaMmmMHbI€ CpeacTBa s - - 2 12 14 OIIK-1, OIIK-2,
pelIeHNs] ONTUMU3AIMOHHBIX 3a/1a4 OIIK-5, YK-1
Htoro 3a cemectp| 8 10 18 72 108
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Mroro| 8 | 10 | 18 | 72 |

108 |

5.2. Conep:xanue pa3iesnoB (TeM) TUCHUNINHBI

Coneprxanne pa3ienoB (TeM) TUCHUTUIAHEI (B T.4. TIO JIEKIHUSIM) PUBEICHO B Ta0ymIe 5.2.
Tabmuma 5.2 — Coneprkanue pa3zienos (TeM) TUCHUILIMHEI (B T.4. IO JEKIHUSIM)

TpynoemkocTs
HasBanus pasznenos (Tem) Coneprxanue pa3ienoB (Tem) dopmupyembie
JUCIUTUTUHBI JUCHUTUITUHBI (B T.Y. 1O JICKIHSAM) (ACKIHOHHEIE KOMITETCHIINH
3aHATHA), U
1 cemecTp
1 O6uras nocraHoBKa Hcropust BOSHUKHOBEHUS 2 OIIK-1, YK-1
3a/1a4yu ONTHUMU3ALHNH ONTHMHU3AIMOHHBIX 3a7a4. Obiee
MOHSITHE ONTHUMU3AIIHH.
HeoOxonumebie ycrnoBus ans
MMOCTAaHOBKH 3a/1a4¥ ONTUMH3AIUH.
Oo6mas popmynupoBKa 3a1a4
ONTHUMU3ALUU
HUroro 2
2 AHanuTHYECKUE U Heo0xoauMble U OCTaTOYHEIE 2 OIIK-1, OIIK-2,
YHCJICHHBIE METO/IbI yCIOBHS IKCTpeMyMa HyHKIIUA OTHOM YK-1
0€3yCIIOBHOW ONTUMU3AINH | IEPEMEHHON. METO bl HyJIEBOTO U
GyHKIHN OTHOM MEpBOro MOPSAKA I PEIICHUS 3a/1a4
MepeMEHHON ONTHUMU3ANHA (PYHKITUU OJTHON
MePEMEHHOM.
Hroro 2
3 AHanuTHYECKHE U [TocTanoBka 3aaumn 6e3yCI0BHOMN 2 OIIK-1, OIIK-2,
YUCJICHHBIE METO/IbI ONITUMH3AINU (PYHKIIUU MHOTHUX OIIK-5, YVK-1
0e3yCIIOBHOM ONTUMU3ALINHY |TIepeMeHHbIX. Matpuna ['ecce,
(bYHKIMH MHOTHX KBaJ[paTU4HbIE (HOPMBI, YCIOBUS
IIEPEMEHHBIX 0€3yCIIOBHOTO SKCTpEMyMa,
UCCIIEI0BAaHUE TOUYEK IKCTPEMYMOB.
ba3oBble aropuTMBbI pelieHus 3aaad
0€3yCIOBHON ONTUMHU3AIINH.
Hroro 2
4 AHaAIUTHYECKHUE U HeoOxonuMble U JOCTATOUYHBIE 2 OIIK-1, OIIK-2,
YUCJICHHBIE METOBbI YCJIOBHSL YCIIOBHOTO SKCTpEMyMa. OIIK-5, VK-1
onTUMU3AINH QYHKINN Oyukuus Jlarpanxka, orpaHuueHus
MHOT'MX [TEPEMEHHBIX C TUIA PABEHCTB, UCCIIEJOBAHUE TOUEK
Y4€TOM OIpaHUYEHUN Ha SKCTpeMyM. ba3oBbie anropuTMbl
peuieHus 3a1a4y yCclIOBHON
ONTHUMU3ALINH.
HUroro 2
5 Ilporpammusble cpenctBa |[IpuMeHeHne nakera nporpaMm 0 OIIK-1, OIIK-5,
JUTSL peIICHUS Optimization toolbox u3 MATLAB YK-1
ONTUMU3ALMOHHBIX 3374 | AJIs1 PeLIEHUS] TUITOBBIX
ONTHMHU3ALIMOHHBIX 3a/a4.
Hroro -
Uroro 3a cemectp 8
Hroro 8
5.3. [IpakTuyeckue 3aHATHS (CEMUHAPbI)
7
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HanmeHoBaHMe MpakTHYECKUX 3aHATHIA (CEMUHAPOB) MPUBEACHO B TaduIe 5.3.

Tabmuma 5.3. — HaumeHoBaHue MpaKTUYECKUX 3aHATUH (CEMHUHAPOB)

HasBanus pasznenos HanmenoBanue npaktudeckux 3anatuil | Tpynoemkocts, | dopmupyemsie
(TeMm) AMCLUMITIIUHBI (cemHnHapoB) q KOMIIETCHIINH
1 cemecTp
1 O6mias moctaHoBka  |OOIIEe MOHITHE ONTUMH3ALIHH. 2 OIIK-1, YK-1
3agaun onTumm3anuy | HeoOxoaumble yCIOBHS sl TOCTAaHOBKHU
3agaun onTuMu3anuu. Oomas
dbopMyIIMpOBKa 3a7a4 ONTUMHU3AIIHH.
Hroro 2
2 AHanuTHYECKUE U HeoOxoaumbie u 1OCTaTOYHBIE YCIOBUS 2 OIIK-1, OIIK-2,
YHCIJICHHBIE METOIbI KcTpeMyMa (DYHKIMI OTHOM YK-1
0e3yCIIOBHOM nepeMeHHON. MeTo bl HyJIEBOTO U
onTUMU3AIMK QYHKIUN |TepBOro MOpsAKa AJIsl pelIeHUs 3aa4
OJHOU IEPEMEHHOM ONTUMU3ANNH (PYHKIIUN OJTHOU
MIEPEMEHHOM.
Htoro 2
3 AHanuTHYECKHE U [TocTanoBka 3agaun 6€3yCiI0BHOM 2 OIIK-1, OIIK-2,
YUCJICHHBIE METO/IbI onTUMH3AMHA (PYHKIIMA MHOTUX YK-1
0e3yCII0BHOM nepemeHHbIX. Matpuna ['ecce,
onTuMH3aK QYHKIUN |KBaapaTUdHbIe (POPMBI, YCIOBUS
MHOTHX MEPEMEHHBIX  |0€3yCIIOBHOIO SKCTPEMyMa,
HCCIIE0BAaHUE TOYEK SKCTPEMYMOB.
ba3zoBbie asiropuT™BI petieHus 3a1a4
0€3yCIIOBHOW ONTUMU3AIINHI
Hroro 2
4 AHaTUTHYCCKUC U HeoOxoaumbie U JOCTATOYHBIC YCIOBUS 2 OIIK-1, OIIK-2,
YUCJICHHBIE METObI YCJIOBHOTO 3KCTpemMyMma. DyHKIMS YK-1
ontumuzanyu Gpynkuuii |Jlarpanixka, orpaHUYeHUS TUTIA PABEHCTB,
MHOTHX MIEPEMEHHBIX C |UCCIIEI0BAHUE TOYEK HA HIKCTPEMYM.
y4eTOM OorpaHuueHuid | ba3zoBble aliropuT™Mbl pelieHus 3a1a4
YCJIOBHOM ONTUMU3ALINH.
ITocTranoBka 3a7a4u TUHECHHOTO 2 OIIK-1, OIIK-2,
nporpammupoBanus (JIII). Ipsamas u YK-1
nBoiictBeHHas 3aaa4a JII1. I'papudeckoe
pewenue 3agauu JIII. Cumminexkc MmeTon
s pewenus 3anadu JIIT.
Hroro 4
Hroro 3a cemectp 10
Hroro 10
5.4. JlabopaTopHbIe 3aHATHUSA
HaumenoBanme 1abopatopHbIx paboT MpuBeACHO B TadmuIe 5.4.
Tabmuma 5.4 — HaumeHnoBanue 1a60paTOPHBIX padoT
Hazpanust pa3nenos (tem) HaumenoBanue naboparopsbix | Tpy1oeMKoCTb, dopMupyemsie
JIACHUTLTUHBI pabort q KOMITETEHIIUH
1 cemecTp
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2 AHanuTHYECKUE U [ouck sxcTpemyma GyHKIMA 4 OIIK-1, OIIK-2,
YHCJICHHBIE METO/IbI OJHOM NEPEMEHHOM. OIIK-5, YK-1
0€3yCIIOBHOW ONTUMU3ALINHI
N o o Hroro 4
(GyHKIMA OHOM EpeMEHHON
3 AHanuTuyecKue u [Touck sxcTpemyMa GyHKITIH 4 OIIK-1, OIIK-2,
YUCJIEHHBIE METOIEI JIBYX TIEPEMEHHBIX 0€3 OIIK-5, YK-1
0€3yCIIOBHOW ONTUMHU3AINHI OTpaHUYECHUHN
GYHKIUI MHOTHX TIEPEMEHHBIX Htoro 4
4 AnanuTHyecKue u Pemenue npsimoit u odpaTHoH 4 OIIK-1, OIIK-2,
YHCJICHHBIC METOIbI 3aJa49y JHHCHHOT O OIIK-5, YK-1
onTUMH3AHHA QYHKINH MIPOTrpaMMHUPOBAHUS .
MHOTHUX MEPEMCHHBIX € YICTOM | [[ouck skcTpemMmyMa GyHKIUU 4 OIIK-1, OIIK-2,
OrpaHHYCHUH JBYX IIEPEMEHHBIX C YYETOM OIIK-5, YK-1
OTpaHUYCHUH.
Htoro 8
5 IIporpammHbIe cpeactsa 1uist |M3ydeHrne ocCHOB paboThI € 2 OIIK-1, OIIK-2,
peuIeHUs ONTUMHU3ALMOHHBIX  |IIAKETOM IPOrpaMM OIIK-5, YK-1
3a/1a4 Optimization Toolbox B cpene
MATLAB
Hroro 2
Hroro 3a cemectp 18
Hroro 18

5.5. KypcoBoii npoekT / kypcoBasi pabora

He npeaycmoTpeHo yueOHBIM IIJIaHOM

Buasl camocTosTeNbHOM paboThL, TPYA0EMKOCTh U (POPMUpPYEMble KOMIIETEHLIMU IPEICTABIECHBI B

5.6. CamocTosiTesibHass paboTa

tabmuie 5.6.
Tabnuma 5.6. — Buabl caMmocTosTenbHON paboThl, TPYI0EMKOCTh U (hOPMHUPYEMble KOMIIETSHIIUN
Bunnl
HasBanus pasnenon . Tpynoemkocts, | DopMupyembie Dopmbl
(Tem) AMCUMITITUHBI CAMOCTOATCILHON q KOMIETEHIINH KOHTPOJIS
paboThl
1 cemecTp
1 O6mast nocranoBka |[loaroroBka k 4 OIIK-1, YK-1 TectupoBanue
3a/1auyd ONTHUMHU3AIUKA | TECTUPOBAHUIO
IToaroroBka x 4 OIIK-1, YK-1 KonTponbhas
KOHTPOJIbHOM paboTe paborta
Hroro 8
2 AHalIMTHYECKHE U ITonroroBka K 4 OIIK-1, OIIK-2, KonTponbnas
YHUCJIEHHBIE METO/IbI KOHTPOJIbHOM pabote YK-1 pabora
0Oe3ycioBHOM [ToaroroBka k 8 OIIK-1, OIIK-2, | JlaGopaTopHas
ONTUMU3ALUHI nabopaTopHO# padoTe, OIIK-5, VK-1 pabota
ynkmit oxHON HalUCaHUe OTYeTa
nepeMeHHOH [ToaroroBka K 4 OIIK-1, OIIK-2, | TectupoBaHue
TECTUPOBAHUIO OIIK-5, YK-1
Hroro 16
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3 AHanuTHYECKHUE U IToaroroBka x 4 OIIK-1, OIIK-2, KonTponbsHas
YHUCJIEHHBIE METO/1bI KOHTPOJIbHOM pabore YK-1 pabora
0OesyciaoBHOM [ToaroroBka k 8 OIIK-1, OIIK-2, | JlaGopaTopnas
ONTUMU3ALNH nabopaTopHO# pabdoTe, OIIK-5, VK-1 pabora
(yHKIMIi MHOTHX HAIUCAHKWE OTYETa
HEPEMCHHBIX IToaroroBka 4 OIIK-1, OIIK-2, | TectupoBaHue
TECTUPOBAHUIO OIIK-5, YK-1
Hroro 16
4 AHanuTH4ecKHe H IToaroroBka x 4 OIIK-1, OIIK-2, KonTponbhas
YUCJICHHBIE METO/IBI KOHTPOJIbHOU paboTe VYK-1 paborta
ONTUMU3ALNHI IToaroroska k 12 OIIK-1, OIIK-2, | JlaboparopHas
yHKIMI MHOTHX nabopaTopHoii paboTe, OIIK-5, YK-1 pabota
IIEPEMEHHBIX € yYETOM | HanKCaHUE OTYETa
OrpaHMIeHHH IToaroroBka Kk 4 OIIK-1, OIIK-2, | TectupoBaHue
TECTUPOBAHUIO OIIK-5, YK-1
Hroro 20
5 IIporpamMmMHsIe IToaroroska k 8 OIIK-1, OIIK-2, | JlaGoparopHas
CpeZCTBa IS pelIeHus |[1adopaTopHoii padore, OIIK-5, VK-1 pabota
ONTUMHU3AIMOHHBIX HAIMCaHKe OTYeTa
3a1a4 ITonroroBka K 4 OIIK-1, OIIK-2, | TectupoBanue
TECTUPOBAHUIO OIIK-5, YK-1
Hroro 12
Uroro 3a cemectp 72
[TonroroBka u ciaya 36 DK3aMeH
AK3aMEHa
Hroro 108

5.7. CooTBeTcTBHE KOMIIETEHUM, ()OPMUPYEMBIX NPH U3YUYEHUU TUCUHUIIIMHBI,
U BU/0B YU4eOHOM 1esITeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUM, (POPMUPYEMBIX MPU U3YUYCHHH TUCHHUIUIUHBI, U BUIOB YyueOHOM
NEATEILHOCTH MPEICTABICHO B TadHUIIE 5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHNH, ((OPMUPYEMBIX IPU U3YUYEHUHU AUCLIUILINHBI, U BUOB

3aHATUI
Bunel yueOHOIM nesTeIbHOCTH
dopmupyembie
Jlex. | Ilpak. | Jlab6. | Cam. DopMBI KOHTPOJIS
KOMIICTCHITHH
3aH. 3aH. pao. pao.
OIIK-1 + + + +  |KoHTponwHas pabora, JlabopaTopHas padora,
TectupoBanue, Jk3aMeH
OIIK-2 + + + +  |KouTtponbsHas pabota, JlJabopaTopHas padorta,
TectupoBanue, JK3aMeH
OIIK-5 + + +  |KontponbHas pabora, JlabopaTopHas pabora,
TectupoBanue, Jk3aMeH
YK-1 + + + +  |KoHTponwHas pabora, JlabopaTopHas padora,
TectupoBanue, Jk3aMeH

6. PeiiTunroBasi cucreMa JIJisl OlleHKH YCIIeBaeMOCTH 00y4aloIuXxcst
6.1. basuibHbIe OLeHKH /151 JOopM KOHTPOJIA

bannbHbIe onleHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0uIE 6.1.
Tabmuia 6.1 — banabpHbIE OLIEHKH
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. . | MakcumanbHbIi 02T
MaxkcumanbHbIA MaxkcuManbHbIN
3a IEPUOJ MEKITY Bcero 3a
DopMBbI KOHTPOJIA 6amn Ha 1-yro KT ¢ 0aJu1 3a nepuoj
2KT u Ha xoHen CEMECTp
Hayana cemectpa | Mexay 1KT u 2KT
cemecTpa
1 cemecTp
KonrponsHas padora 5 5 10 20
Jlaboparopnas padoTa 10 10 10 30
TectupoBanue 0 0 20 20
OK3aMeH 30
HToro makcumyM 3a 15 15 40 100
epUOL
Hapacratomum ntorom 15 30 70 100

6.2. [lepecuer 0a/1J1I0B B OLIEHKH 32 TeKYIIMA KOHTPOJIb

[Tepecuet 6amIoB B OLIEHKH 32 TEKYILIUI KOHTPOJb MPECTaBICH B Tabmuie 6.2.
Ta6mmma 6.2 — Ilepecder OaIOB B OIEHKH 32 TEKYIIMI KOHTPOJIb

bamibl Ha faTy TEKyIIero KOHTpoIs OneHka

> 90% ot MakcuMaibHOI cymMMbl OamoB Ha faty TK 5

Ot 70% 1o 89% ot MakcuManbHOI cymMbl OamioB Ha naty TK

Ot 60% 110 69% oT MakcuMabHOU cyMMBbI 6aiioB Ha naty TK

N |W ([

< 60% ot MakcuMaibHOI cymMbl OamioB Ha naty TK

6.3. Ilepecuer cymMMblI 02/1JIOB B TPAAMUMOHHYIO U MEKAYHAPOIHYI0 OLCHKY

[lepecuer cymMmmBbl 0ayuIOB B TPAIULMOHHYIO M MEXIYHAPOAHYIO OLEHKY MPEACTaBIIEH B TaOIuUIEe

6.3.
Tabmuma 6.3 — Ilepecuer cyMMbl 6AJUIOB B TPAIUIIMOHHYIO U MEKIYHAPOIHYIO OLICHKY
Hrorosas cymma 6asios,
Ornenka YUHUTBIBAET YCHEUTHO CIAHHBIN Onenka (ECTS)
HK3aMEeH
5 (oTMYHO) (3a4TEHO) 90 - 100 A (oTaM4HO)
4 (xopor110) (3a4TEHO) 85 -89 B (ouens xopomio)
75— 84 C (xoporo)
70 - 74 D (ynoBrneTrBopuUTENBHO)
3 (yAOBIETBOPUTENHHO) (3aYTEHO) 65— 69
60 — 64 E (mocpeacTBeHHo)
2 (HeyOBJIETBOPUTENHHO) (HE 3aYTEHO) Hwuxe 60 6ammoB F (HeynoBieTBOpUTENBHHO)

7. Y4eOHO-MeTOAMYECKOEe U NH(POPMALMOHHOE 0O0ecnevyeHHue TUCIUIIINHBI
7.1. OcHoBHAasi IMTEpaTypa

1. Ilantenees, A. B. MeToasl onTUMHU3aIMK B IpUMEpax M 3ajadax : yueOHoe mocobue / A. B.
[TanTenees, T. A. JletoBa. — 4-¢ u3n., ucnp. — Cankrt-IletepOypr : Jlanp, 2015. — 512 ¢. — ISBN
978-5-8114-1887-9. — Texkcr : anexkTpoHHBIN // JIaHb : 37IEKTPOHHO-OMONIHOTEUHAs cucTemMa. — Pexum
JOCTyma: JJis aBTOPHU3. NoOJib3oBaTelield. [DIEKTpOHHBIM pecypc]: — Pexum npocrtyna:
https://e.lanbook.com/book/67460.

2. Jlecun, B. B. OcHOBBI MeTO0B onTUMH3anuu : yuebHoe mocodbue / B. B. Jlecun, 1O. II.
JlucoBeu. — 4-e¢ usn., crep. — Cankr-IletrepOypr : Jlaup, 2022. — 344 c. — ISBN
978-5-8114-1217-4. — Texcr : 2neKTpOoHHBIN // JIaHb : 3IEKTPOHHO-OMOIHOTEUHAs cucTemMa. — Pexum
JOCTyma: JJis aBTOpPHU3. NoOJib3oBaTelield. [DIEKTPpOHHBIM pecypc]: — Pexum npocrtyna:
https://e.lanbook.com/book/212441.

7.2. JlonoTHUTEIbHAS JJUTEpaTypa
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1. MeToasl ontuMu3anuu: YueoHoe mocodoue / A. A. Munens, A. A. lllenectos, B. B. Pomanenko
-2017. 198 c. [DnekTpoHHBIi pecypc]: — Pexum gocryna: https://edu.tusur.ru/publications/7045.

2. babak JI.U., Yepkamuua M.B. Metonpl ontumu3zamnuu B CAIIP : yde6.-meToauy. mocobue mo
BBITIOJTHEHUIO J1a00OpaTopHBIX U caMocTosATenbHOM pabdot //JI.W. babak, M.B. UepkamwuH, — Tomck:
ToMCK. TOC. YH-T CHCTEM YIIp. U PaJAUOIIEKTPOHUKH, U3a-¢ 2, mepepad. u gonmomH. —2015. — 78 ¢. —
Tekcr : anexrponnsrii / Cait kadeapsr KCYII. — Pexxum noctyna: cBOOOHBIN [ DNeKTpOHHBIN pecypc:
— Pexuwm gocTymna:
https://kcup.tusur.ru/index.php?module=%20mod_methodic&command=view&id=138.

7.3. YueOHO-MeTOANYECKHE TTOCOOUS
7.3.1. O6s3aTes1bHBbIE YUeOHO-METOANYEeCKUE MOCOOUsI

1. DnekTponHbIi Kypc "Metoasl ontumuzanun" (Maructpsl 27.04.04, 09.04.01) // — Texkcr :
anekTpoHHbIH // Cuctema auctaHuunoHHoro odoydenuss TYCYP. — Pexum pocryma: njsi aBTOpH3.
MoJib30BaTeNe [DNeKTPOHHBIH pecypc]: — Pexuwm gocTtymna:
https://sdo.tusur.ru/course/view.php?id=2187.

2. Metoasl onTuMH3anuu: METOIUYECKHE YKa3aHUsI 1T BBITIOJIHCHHIO 1a00paTOPHBIX padoT / A.
A. Muuneas - 2016. 28 c. [DaexTpoHHBU pecypc]: — Pexum pgocrtymna:
https://edu.tusur.ru/publications/6260.

3. Meroas! ontumu3anuu: MeToIMuecKue yKa3aHus 10 BEITIOJIHCHHIO MMPAKTHYECKUX padboT / A.
A. Muunenas - 2016. 28 c. [DaexTpoHHBU pecypc]: — Pexum pgocrtymna:
https://edu.tusur.ru/publications/6259.

7.3.2. YueOHO-MeTOaAUYECKHE ITOCOOHS AJI51 JIMIX
C OrPaHUYEHHBIMH BO3MOKHOCTSIMM 310POBbsI 1 HHBAJIU/I0B

Y4ebHO-MeToAMUECKIEe MaTepUaibl sl CAMOCTOSTEILHON U ay JUTOPHOI paboThl 00yYaromuXcst
W3 YHUCJIA JIUI] C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMH 3JJ0POBbSI M HHBAJIUOB MPEIOCTABISIOTCS B (hopMax,
aJIalITUPOBAHHBIX K OTPAaHUYCHUSM UX 3I0POBbS U BOCTIPUITHS HHPOPMALIUH.

Joist i ¢ HapylIeHUsIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I1€YaTHOW (hOpME YBEIMICHHBIM IPUPTOM.

Jst i ¢ HApYIIeHHsIMU CJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOU (opme.

J1st T ¢ HAPYIIEHHUSIMU OTIOPHO-IBUTATEIbLHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeyaTHOU (opme.

7.4. CoBpeMeHHbIe TPpo(deccuoHATIbHBbIE 0a3bI JAHHBIX
1 UH(OpPMAIHOHHBIE CTIPABOYHbIE CHCTEMbI

1. Tlpu u3yyeHUHn NUCUUILIMHBI PEKOMEHAYETCS 00palaTbCsd K COBPEMEHHBIM 0a3aM JaHHBIX,
MH(POPMAIIMOHHO-CIIPABOYHBIM M MOUCKOBBIM cHcTeMaM, K KOTopeiM Y TYCVYPa oTkphIT gocTy:
https://lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MaTepuajibHO-TEXHHYECKOE U POrpaMMHoOe odecrnedyeHre JUCHMIIIHHbI
8.1. MaTepuajibHO-TeXHHYECKOE U MPOrPaMMHOe oOecriedeHue JJIsl JeKIUOHHBIX 3aHATH I

Jlnst mpoBeneHUs 3aHATUN JEKIIMOHHOTO TUIA, TPYIIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTALU,
TEKYILEro KOHTPOJISI U IIPOMEKYTOYHOH aTTeCTAllMH UCTIONb3yeTCs yueOHast ay TMTOPHS C JOCTATOYHBIM
KOJIMYECTBOM TOCAI0UHBIX MECT Ui y4eOHOH rpymibl, 000pyJOBaHHAs JOCKOW U CTaHAAPTHON yueOHOM
Mebenblo. MiMeroTes MynpTUMeInitHOe 000pyT0OBaHUE U yueOHO-HATIIAHBIE TTOCOOUS, 00eCTIeUnBaIOIINe
TEMATUYECKHE NIUTIOCTPALMHU T10 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBI.

8.2. MaTepuajibHO-TeXHHYECKOE U IPOrpaMMHOe olecriedeHne Uil MPAKTHYEeCKUX 3aHATHI

Jlabopatopusi CAIIP: yuebHas aynuTopus s MPOBEACHUS 3aHATHN MPAKTUUYECKOTO THUIIA,
ydeOHasi ayAUTOpHS Ui MPOBEACHUS 3aHITHH J1abOpaTOPHOTO TUIIA, TOMEIIEHUE JIJIsl CAMOCTOSATEIbHOM
pabotsl; 634034, Tomckast obmacTs, T. Tomck, Bepmununa ynuna, a. 74, 321 ayg.
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Onucanue UMeroLerocss 000pya0BaHuUs:

- UnrepaktuBHas nocka SmartBOARD;

- Monutop SVGA;

- Monwurop 17,0" LG FLATRON L1750SQ SN (10 mt.);
- [Tpoextop LG RD-DX 130;

- [I9BM -"PENTIUM-386"- 7;

- Cucremnsiit 6510k Intel Cekeron 2.93CHz KC-1 (2 mt.);
- Cuctemuslii 0110k Intel Cekeron 2.93CHz KC-3;

- DKpaH;

- Jlocka MapkepHasi;

- KommuiekT cnenuann3upoBaHHON yueOHOM Mebenu;
- PaGouee mecTo mpenogaBaTels.

[IporpamMmmHoe obecrieueHue:

- Far Manager;

- Foxit Reader;

- MatLab&SimulinkR2006b;

- Microsoft EXCEL Viewer;

- Microsoft PowerPoint Viewer;

- Microsoft Word Viewer;

- OpenOffice 4;

- Windows 10 Enterprise;

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHoOe o0ecrieuyeHue 1Jisl JJa0opaTopHbBIX padoT

Jlabopatopust CAIIP: yueOHass ayquTopus Ui IPOBEACHHS 3aHATUN MPAKTUYECKOTO THUIIA,
ydeOHast ayAUTOpHS I POBEACHUS 3aHITHI JIaOOpaTOPHOTO THUIIA, TOMEIICHUE [Tl CAMOCTOSATEIbHOM
pabotsr; 634034, Tomckas o6macte, T. Tomck, Bepimuanna ynuna, a. 74, 321 ayn.

Omnwucanue UMeEroNIerocs 000py0BaHUS:

- UnTepaktuBHas nocka SmartBOARD;

- Monutop SVGA;

- Monwutop 17,0" LG FLATRON L1750SQ SN (10 mt.);

- [Ipoextop LG RD-DX 130;

- [I5BM -"PENTIUM-386"- 7;

- Cucremnsiii 0110k Intel Cekeron 2.93CHz KC-1 (2 mit.);

- Cucremusrii 0110k Intel Cekeron 2.93CHz KC-3;

- OKpaH;

- Jlocka mapkepHas;

- Kommuiekt cnennanu3upoBanHoi yueOHoM Meben;

- PaGouee mecTo mpemnogaBaTels.

[Iporpammuoe obecnieueHue:

- Far Manager;

- Foxit Reader;

- MatLab&SimulinkR2006b;

- Mathcad 13, 14;

- Microsoft EXCEL Viewer;

- Microsoft PowerPoint Viewer;

- Microsoft Word Viewer;

- Windows 10 Enterprise;

8.4. MaTepI/laJ'II)HO-TeXHI/I'-IeCKOC H MporpammHoe odecneyeHue IJ1s1 CAMOCTOATEILHOM paﬁoTI)I

Jnst camocToATENbHONU paboOThl UCIIOIB3YIOTCS yUeOHbIE ayIUTOpUH (KOMIBIOTEPHBIC KJIACCHI),
PacCIOJIOKEHHBIE TI0 apecam:

- 634050, Tomckast o6macts, r. Tomck, Jlennna npocnexr, 1. 40, 233 ayn.;

- 634045, Tomckas obmacts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 209 ayn.;

- 634034, Tomckas o6macts, r. Tomck, Bepmunauna ynuna, a. 47, 126 ayn.;

- 634034, Tomckas o6nacts, r. Tomck, Bepmmnauna ynuna, a. 74, 207 aya.
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Omnwucanue UMEIOIIErocs 000PYI0BaHUS:

- yueOHast MeOeb;

- KOMIIBIOTEPHI;

- KOMITBIOTEPHI MOAKIIOYEHBI K ceTH «HTepHEeT» M 00ecrneunBaloT AOCTYN B JJICKTPOHHYIO
nH(popmanmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[lepeyeHp mporpaMMHOTO 0OECTICUCHUS:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 qns Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepuajJibHO-TeXHHYECKO€e o0ecrevyeHne TUCIMTLTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIM/IOB

OcBoeHue AMCHUIUIMHBI JIMIIAMH ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMHU 3/10POBbSI M MHBAIHIAMHU
OCYILIECTBIISICTCS C UCTIOJIb30BAaHUEM CPEJCTB 00YUEHUS OOILEro U CIelHUaIbHOr0 Ha3HAYCHHUS.

[Ipu 3aHATHSAX ¢ 00YYAIOIIMMUCS C HAPYWIEHHSAMH CJYyXa MPEeIyCMOTPEHO HCIIOJIb30BAHUE
3BYKOYCHUJIMBAIOIIEH ammaparypbl, MyJIbTUMEIUUHBIX CPEACTB M JIPYTUX TEXHUUYECKHX CPEICTB
npuema/nepenaun yueoHoi HH(GOpMalnu B TOCTYIHBIX (popMax, MOOUIBHOM CUCTEMBI IPENoAaBaHuUs
U1 00y4aloUUXCcs C HHBAJIUAHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMbI. YueOHast ayaAuTopHs, B
KOTOPO# 3aHUMAIOTCA 00ydJaromuecs ¢ HapylUIeHHEeM cllyXa, 000pyJA0BaHa KOMIIBIOTEPHON TEXHUKOMH,
ayIMOTEXHUKOHU, BUJCOTEXHUKOU, SJICKTPOHHOU JOCKOH, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHAX ¢ O0YYAIOIIMMHUCS C HAPYIIEHUSIMH 3PeHHs MPETyCMOTPEHO HCIOJIb30BAHHE B
JEKIHMOHHBIX U YYEOHBIX ayJUTOPUSIX BO3MOXKHOCTH MPOCMOTPA YJaJECHHBIX O0OBEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM cllaiij]a Ha KpaHe) MPH MOMOIIM BUACOYBEIUUYUTEIEH 111 KOM(POPTHOTO
IPOCMOTDA.

[Ipu 3aHATHAX C OOy4YarOUIMMHUCS C HAPYUWIEHHUSIMH ONOPHO-IBUIaTeJbHOI0 ammapara
UCIIOJIB3YIOTCS aJbTEPHATUBHBIEC YCTPOMCTBA BBOAA MH(MOPMALUU M APYrHe TEXHUYECKHE CPEICTBA
npuema/nepenayn yueOHoil nHGopmaIuu B JOCTYIHBIX opMax, MOOUIBHOM CUCTEMbI 00y4YeHUS IS
JIIOJeH ¢ MHBAJIUIHOCTBIO.

9. OneHovnblie MaTepuaJbl U METOAUIECCKUE PEKOMCHAALIMMA 110 OPraHU3aAllMU U3YICHUSA
JAUCHHUIIIMHBI

9.1. Conep:xaHue OLEHOYHBIX MATEPHUAJIOB JI TEKYLIEr0 KOHTPOJISI
U MPOMEKYTOYHOI aTTecTaluu

Jlnst oueHKu cTeneHu chOPMUPOBAHHOCTH M YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCIUIIIUHOMN
KOMITETEHITNI UCIIONB3YIOTCS OIICHOYHBIE MaTepualbl, peCcTaBlIeHHbIe B Tabnue 9.1.
Tabmuia 9.1 — ®opMbl KOHTPOJISL U OLIEHOYHBIE MaTEPHAIIBI

Hasanus pasnenos (rem) PopmHpyemBIe ®opmbl koHTpOJs | OrnieHounbie MaTepuansl (OM)
JUCLUILIAHBI KOMIIETCHIINH
1 O6uras nocraHoBKa 3a/1a4u OIIK-1, VK-1 KonTponbHas IIpuMepHBIil IepeyeHb
ONTUMHU3ALNU pabota BapHaHTOB (3a4aHUMN)
KOHTPOJIbHBIX PaboOT
TecTtupoBanue [IpuMmepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [lepeueHb 3K3aMEHAITMOHHBIX
BOIIPOCOB
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2 Anamutnueckue u uncnennsie |OIIK-1, OIIK-2, |KontponsHas [IpumepHsIil nEpeyeHb
METO/TbI 0€3yCIIOBHOM OIIK-5, YK-1 pabota BAapUAHTOB (3aJaHUI)
ONTUMH3AINH (QYHKIHIA OTHOU KOHTPOJIBHBIX PadoOT
TNePEeMEHHON JlaboparopHas Tembl 1abopaTopHBIX pabOT
pabota
TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3aaHUI
OK3aMeH [Tepeuens sK3amMeHAIIMOHHBIX
BOIIPOCOB
3 Ananutnueckue u ynucinennsie |OIIK-1, OIIK-2, |KonTtponbHas [IpuMepHBIii TEpeUeHb
MeTOBI O€3yCIOBHOM OIIK-5, YK-1 pabora BapUaAHTOB (3aaHui)
ONTUMU3AIMH YHKINUNA MHOTUX KOHTPOJIbHBIX paboT
[IEPEMCHHBIX Jlaboparopuas Tembl 1a00paTOPHBIX padOT
pabota
TecTtupoBanue [IpumepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [TepeueHp 3K3aMeHAIMOHHBIX
BOIIPOCOB
4 Ananutudeckue u unciennsie |OIIK-1, OIIK-2, |KouTponbHas [IpumepHsIil nEpeUYEHb
MeTo bl onTumu3auun Gyukmwmii | OITK-5, YK-1 pabota BApUAHTOB (3aJaHUi)
MHOT'HX [EPEMEHHBIX C YYETOM KOHTPOJIBHBIX PaboT
OrpaHUYCHUN JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabota
TectupoBanue [IpumepHbIil nepedeHb
TECTOBBIX 3a/IaHUM
OK3aMeH [Tepeuens sK3aMeHAIMOHHBIX
BOIIPOCOB
5 Ilporpammusie cpeactsa aiust | OIIK-1, OIIK-2, [JlabopaTopHas Tembl 1abopaTopHBIX paboT
peLIECHHS] ONTUMHU3AUOHHBIX OIIK-5, YK-1 pabora
3a1a4 TectupoBanue IIpuMepHBIii IepeyeHb
TECTOBBIX 3aJaHUI
OK3aMeH [Tepeuens sK3aMeHaIMOHHBIX

BOITPOCOB

lxana oneHku cHOPMUPOBAHHOCTU OTAEIBbHBIX MIAHHUPYEMBIX PE3yJIbTATOB OOyUYEHHS IO
JTUCIUIUIMHE TpUBeeHa B Tabmuie 9.2.
Tabnuna 9.2 — llkana oneHku cHOPMHUPOBAHHOCTU MIAHUPYEMBIX PE3yJIbTATOB OOYyUYEHUS TIO

JAUCLUILINHE
®dopmynupoBKa TpeOOBaHMA K CTETICHH C(OPMHPOBAHHOCTH
Onenka bamel 3a OM IUTAHUPYEMBIX PE3YJIbTaTOB 00yUEHUs
3HATh yMETh BJIAJICTh
2 <60% ot OTCYTCTBHE 3HAHUM OTCYTCTBHUE OTCYTCTBHE
(HeyTOBIIETBOPUTEIIHHO) | MAKCHMAJIBHOH | TN ()parMeHTapHBIC YMEHUHN WU HAaBBIKOB WA
CYMMBI 0aJIIOB 3HAHUS YaCTUYHO ¢dbparmeHTapHble
OCBOEHHOE pUMEHEHNE
yMEHHUE HaBBIKOB
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3 ot 60% no o0mue, HO He B LI€JIOM YCIICIITHO, B 1IEJIOM
(YIOBJIETBOPUTEIHHO) 69% ot CTPYKTYpPUPOBAHHBIC HO HE YCIEITHOE, HO HE
MaKCHMaJIbHOM 3HAHUSA CUCTEMATHUYECKU | CHCTEMATHYECKOE
CYMMBI 0aJIOB OCYIIECTBIISIEMOE MIPUMCHCHHE
YMCHHE HABBIKOB
4 (xoportio) ot 70% no chOopMHUPOBaHHEIE, B LIEJIOM B I1€JIOM
89% ot HO cozeprKalue YCIIEIIHOE, HO YCIIEIIHOE, HO
MaKCUMaJIbHOM OTJIeNIbHbIE coJieprKaliue coJieprKaliue
CyMMBbI 0ayuioB | mpoOsemMbl 3HaHUS OTJIENIbHbIE OTJIeIbHbIE
npoOesbl yMEHUe poOebI
MIpUMEHEHHE
HaBBIKOB
5 (OTJIMYHO) >90% ot chopMUpOBaHHbBIE | CHOPMUPOBAHHOE YCIICIIHOE U
MaKCUMaJbHOW | CHCTEMaTHYECKHE yMEHHE CHUCTEMaTHYECKOe
CYMMBI 0aIoB 3HAHUSA MPUMEHEHHE
HABBIKOB

[Ixanma KOMIUIEKCHOM OLIEHKU C(hOPMHPOBAHHOCTH KOMITETCHIIMI MpUBEIeHa B Ta0uIe 9.3.
Ta6mmma 9.3 — [llkaia KOMIUIEKCHOM OIEHKH C(hOPMHUPOBAHHOCTH KOMITETSHIIUNA

Ouenka dopMynrpoBKa TPeOOBAHUN K CTETICHN KOMIIETEHITUN

2 He nmeet HeoOX0IMMBIX TIPEICTABICHUN O IPOBEPSIEMOM MaTepHalie
(HEYTOBJIETBOPUTEIILHO ) | KITH
3HaTh HA YPOBHE OPHEHTHPOBAaHMS, TIpeicTaBlieHnid. O0yJaromuiics 3HaeT
OCHOBHbIE MPU3HAKU WM TEPMHUHBI U3y4aeMOT0 dJIEMEHTa COACPKAHMS, UX
OTHECEHHOCTb K ONPEICTICHHON HayKe, OTPaciid WK 00bEKTaM, y3HAeT B
TEKCTax, U300paKEHUSX UM CXeMaX U 3HAeT, K KaKUM HCTOYHUKAM HY>KHO
oOpaiartbcs A 6ojee IeTalbHOTO €ro YCBOCHHUSI.

3 3HaTh ¥ yMETh Ha PeNpPOAYKTHBHOM ypoBHEe. O0yyaromuxcs 3HaeT
(YHOBJIETBOPUTENIBHO) |M3yUEHHBIH 3JIEMEHT COICPKaHUs PENPOLyKTHBHO: IIPOU3BOIBHO
BOCIIPOM3BOAMT CBOY 3HAHUS YCTHO, IMCBMEHHO UM B IEMOHCTPUPYEMBIX
JEUCTBHUSIX.

4 (xopor1io) 3HaTh, yMETh, BIa/IETh HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENpOAYKTUBHOM YPOBHE, YKa3bIBaTh HA OCOOEHHOCTH U B3aUMOCBSI3H
M3Y4YEHHBIX 00BEKTOB, Ha UX IOCTOMHCTBA, OTPAaHUYEHHUS, UCTOPHUIO U

MEPCICKTUBLI PaA3BUTHA U 0COOCHHOCTU JJI1 pa3sHbIX 00BEKTOB YCBOCHHUH.

5 (OTJIMYHO) 3HaTh, YMETh, BIIAJIETh HA CHCTeMHOM ypoBHe. OOydJaronuics 3HaeT
M3YYEHHBIN 3JIEMEHT CO/IePKaHUSI CUCTEMHO, TPOU3BOJIBHO U 10Ka3aTEIBHO
BOCIPOU3BOAMT CBOU 3HAHUS YCTHO, MUCBMEHHO WJIH B IEMOHCTPUPYEMBIX
NENCTBUSX, YUUTHIBAsI U YKA3bIBasi CBSA3H U 3aBUCUMOCTH MEXKIY ITUM
AIIEMEHTOM U JPYTHMHU 3JIEMEHTAMU COJEP>KaHUs AUCLIUIUINHBI, €T0

3HAYUMOCTDb B COACPKAHNN JUCHUITIINHEL.

9.1.1. IIpuMepHBIii NepeyeHb TECTOBBIX 3aJaHU

1. Touku, B KOTOPBIX IepBasi NpPOU3BOJHASA (QYHKIUS OJHOM NEPEMEHHON OINpesesieHa U paBHA
HYJIIO, Ha3bIBAIOTCS
a) CTallMOHAPHBIMU TOUYKaMHU (QYHKIIUU
b) ToukaMu MUHUMYMa
C) TOYKaMHU MaKCHUMyMa
d) Toukamu sKCTpeMyMa

2. ToukH, B OKpECTHOCTHU KOTOPBIX MepBasi MPOU3BOJHAS (PYHKIMH OJHONW NEpEeMEHHOIN MeHseT
CBOM1 3HaK ¢ "muroca" Ha "MuHYC"
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a) SIBJISIIOTCS] TOYKAaMH MaKCUMyMa (DyHKITHH
b) sBastOTCS TOUKaMu MUHUMYMa QyHKIIUNA
C) HE SIBIITIOTCS] TOYKAMH DKCTPEMyMa

d) sByISIFOTCS TOUKaMU Tiepernda

3. Touku, B OKPECTHOCTH KOTOPBIX MepBasi MPOW3BOJHAS (DYHKIIMHM OJHON MEPEMEHHON MEHSET
CBOI 3Hak ¢ "muHyca" Ha "mioc"”
a) ABJISIOTCS] TOYKAMH MUHUMYMa (QyHKITAN
b) SBISAIOTCA TOYKaMU MakCUMyMa QyHKIIUHA
C) HE SBIISAIOTCA TOUKAMH SKCTpEMyMa
d) sBisrOTCS TOYKaMu miepernda

4. Ecnu B cTallMOHAPHBIX TOYKaX (QYyHKIIMH OJTHOM IEPEMEHHOM BTOpasi IPOU3BOHAS ONpECIICHA
Y TIOJIOKUTENbHA, TO
a) 9TO TOYKH MaKCUMyMa
b) 310 TOUKM MUHUMYyMa
C) 9TO TOUYKH mepernda
d) ToukH, B KOTOPHIX (PYHKIHS paBHA HOJIIO

5. I'pagrenToM QyHKIIMM MHOTHX IIEPEMEHHBIX Ha3bIBAECTCS
a) BEKTOpP, KOMIIOHEHTaMU KOTOPOTO SBIISIOTCS YaCTHbBIE MPOU3BOAHBIE 3TON (PYHKIIMH
b) wmaTpuua, 3eMeHTaMHi KOTOPOIl SIBJISIFOTCS] YaCTHBIE IPOU3BOHBIE BTOPOTO MOPSIIKA
C) CKaJspHOE MPOU3BEJEeHNE BEKTOpPa, KOMIIOHEHTAMHU KOTOPOIO SIBISIIOTCS YaCTHbBIE
MIPOU3BOIHBIE ATON QYHKIUH,
d) Ha BEeKTOp MPOU3BOIBHBIX MPUPALICHUI HE3aBUCUMBIX MIEPEMEHHBIX

6. B crannonapHoil Touke QYHKIIMM MHOTUX NIEPEMEHHBIX UMEET MECTO MUHUMYM, €CJIU B 3TOU
TOUKE
a) BCE yIJIOBble MUHOPBI MaTpHIIbI [ 'ecce MoI0KuTEeNbHbIE
b) Bce yrioBble MUHOPBI MaTpulibl ['ecce oTpuiatenbHbIe
C) yIJIOBbIE MUHOPBI MAaTpHIIbl ['ecce MEHSIOT 3HaK C TUII0Ca Ha MUHYC
d) Bce yriioBele MUHOPBI MaTpHIlhI ['ecce paBHBI HYITIO

7. B cranmoHnapHo#i Touke (PYHKIIMM MHOTHX MEPEMEHHBIX UMEET MECTO MAaKCUMYM, €CJIH B TOU
TOUKE
a) YIJIOBbIE MUHOPBI MaTpullbl ['ecce, HauMHas ¢ MepBOro, OTPULIATETLHOT0, MEHSIOT 3HAK
C MUHYCa Ha IUTI0C
b) Bce yriaoBble MUHOPBI MaTPHIIbI | ecce MOoI0KUTENbHbIE
C) yIJIOBbIE MUHOPBI MAaTpHIIbI ['ecce MEHSIOT 3HaK C IUII0Ca Ha MUHYC
d) Bce yriioBbie MUHOPBI MaTpHIlbI ['ecce paBHBI HYITIO

8. DneMmeHTaMu MaTpHuIlsl ['ecce sBIAIOTCA
a) YaCcTHBIE TPOU3BOJIHBIC BTOPOTO MOPsAKA (DYHKITIH
b) yacTHBIE MPOM3BOIHBIE IEPBOTO MOPAIKA PYHKITUN
C) KOOPIMHATHI CTAIIMOHAPHBIX TOUYCK (QYyHKIIUH
d) KoopaMHATHI TOUEK B KOTOPBIX (DYHKITUS paBHA HYJIIO

9. B cranmuoHapHO# Touke (GyHKIIMU MHOTUX NEPEMEHHBIX HMEET MECTO Meperud, eCIM B dTOU
TOUKE
a) yIJIOBble MUHOPBI MaTpulibl ['ecce, HaUMHAs C MEPBOro, OTPULIATETILHOT0, MEHSIOT 3HAK
C MUHYCa Ha IUTI0C
b) Bce yrioBble MUHOPBI MaTpUlibl ['ecce MonoKuTeabHbIe
C) YTJ0BbIE MUHOPBI MaTpHUIIbI ['ecce oTpuLiaTeabHbIe
d) Bce yrimoBbie MUHOPHI MaTpHIlbl [ 'ecce paBHBI HYIIIO

CornacoBaHa Ha noptane Ne 73260 17



S e
10. [na pysxkumm  f(X) = (% —3) - X —2) B TOYKe X = [3; 2]
4 9
a) IMEET MECTO MUHUMYM (PYHKITUN
b) onpenenurens matpuirsl ['ecce > 0
C) 3HaYeHHE (PYHKIIUU B 3TOW TOYKE PABHO HYJITIO
d) BTOpBIE CMEIIaHHBIC IPOU3BOTHBIC PABHBI HYJTIO

F@) = =D +{x, =)V > atr,
11. JIng 3amauu Ha yCJIOBHBIA 3KCTPEMYM = = byHKIUSA

npu x,+x,=2

Jlarpanka umeer BUA:

LED)=2[(6 -1 + (5, -1’ ]

a) + A4, (%, +x,-2)
y  TEASREN D]
—24
L(?- E) = ‘)“"u [{;{__ _1): jre (.T: i 1):]
c) )
_/;_ (.‘{.’._ i .'(:)
LE.7) = 2t~ 1" + 24 =1
d)

+A, (% +x,-2)

12. Tlpu pemeHuM 3aja4 Ha YCIOBHBIM AIKCTPEMYM ISl PYHKIMH MHOTHX MEPEMEHHBIX NpH
HAJIMYUHA OTPAHWYCHUH THIA PaBEHCTB METOJIOM HEOIpEeICHHBIX MHOXKUTeNel Jlarpamka,
KOJIMYECTBO STUX MHOKHTEICH

a) Ha eIMHMITY OOJIbIIIEe YeM KOJIMUECTBO OTPaHUYCHUN
b) paBHO KOJIMUYECTBY OTpaHUYCHHIHA

C) PaBHO KOJHMYECTBY HE3aBHCHUMBIX TIEPEMEHHBIX

d) MeHbIIIe YeM KOJIMYECTBO OTpaHUYEHHH

13. Ilpu peureHun METOIOM HEOMpPEIEICHHBIX MHOXKHUTEIeH Jlarpanka 3ajauud Ha YCJIOBHBIN

KCTPEMYM
@y = =D (=17 > exir,
npu X, +x, =2

KOOPJMHATHI CTALIMOHAPHBIX TOYEK MOXKHO HAUTH U3 PELICHUs CUCTEMbI YPABHEHUN

20, -+ 4 =0.
a) ﬂi 2(x, -1)+ 4 =0,

L.-;.-'_ |:_...T'__ .T: _.211 = D.
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[ﬂm—g—a=m
b) ﬁE(Tﬁ +A4 =0,
[ () =2

[2(x, - -2 =0,
o) qi 2(x, ~1)—4,=0,
d) cpeau NpCAIOKCHHBIX BAPUAHTOB HET IIPABHUIIbHOI'O OTBETA

14. 3010THIM ceueHueM OTpe3ka [a, b] Ha3bIBaeTCs JeleHHE dTOTO OTPe3Ka HEKOTOPOH TOUKOM X

TakK,
YTO BBIIIOJIHACTCA y'CJ'IOBI/IC
b—a b—x
a) =
b—x x-a
b—a 3
b) S E
b—x 2
bg 8
c) x=
2
d) b—a+o
2

15. Metox HpioTOHa [/ peuIeHHs 3aj1a4 HAa 6e3yCIOBHBIA KcTpeMyM s dynkmun J (X)

3aK/IF049acTCsA B IIOCTPOCHHUU CXO,HﬂIHCfICH K TOUKE€ MUHHUMYMa I10CJIC€A0BATCIbHOCTU ? TaKOﬁ,

4TO
a) X=X — !‘;Ff(.?" } , Tae I.. vf{ ?) - IIar MOMCKa U I'paJueHT QYHKIHUU
COOTBETCTBEHHO,
npuyeM mar BbIOMpaeTcs u3 TpeboBaHUs yObIBaHUS 3HAUEHUS QYHKIMU HA KaXKJIOM
niare

b) Er I l‘{ ), rae 'Ff{.‘?::.\] - TpagueHT QYHKIHH

c) I = i VS {.‘?:: ) ,re Vf {.‘?:: } - TpagMenT QyHKIUH

d) cpeau MpEAJIOKCHHBIX BAPUAHTOB HET MMPABUIIBHOI'O OTBETA

16. MeTtoa rpaAMEHTHOTO CITyCKa JUIs peLIeHHs 3a/a4 Ha 0e3yCIIOBHBIA SKCTpEMyM AJIs (I)yHKLu/II/I
J(X) saxmouaercs B OCTPOCHNHM CXOAAMEHCS K TOUKE MHHEMYMA [OC/IE0BATEIbHOCTH T
TaKOH, 4TO
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a) Flogk_ t,Vf {_.?:: } ,rae b, Vf {?'—:) - IIAr NOWCKA ¥ I'PajueHT (YHKIUU

COOTBCTCTBCHHO,
IpUYCM HIar BBI6I/IpaeTC5I u3 Tpe60BaHI/I$[ Y6I>IBaHI/IH 3HAa4YCHUA Q)YHKHI/II/I Ha KaXXa0M Hiarc

b) i A oy t X ::) ,te Vf ﬂ;.‘?": ) rpagueHT QyHKIUK
¢) y gt e {:_‘?:: ), rne Vf {.‘?’E j - rpagueHT QYHKINH
d) CPEM MPEVIOKEHHBIX BADHAHTOB HET MPABMIILHOTO OTBETA

17. Kiaccuueckuii METO pelieHus 3aJadd Ha YCIOBHBIA 3KCTPEMYM C OTPAHUYEHMUSIMH THUIIA
PaBEHCTB 3aKJIIOYAETCS B TOM, YTO
a) U3 YpaBHEHHI B CHCTEME OTPAaHHMYEHHH CTOJHBKO NMEPEMEHHBIX, CKOJIBKO HMEETCS
OTPAaHNYEHUH, BBIPAKAIOTCS Yepes3
OCTaBIIKECS TIEPEMEHHBIC, MTOCTIE YeTO MOJACTAaHOBKOM 3THX BBIPAXKEHHUH B LIEJIEBYIO
(GyHKIMIO 33a/1a4a CBOJAUTCS K
3aade Ha 0e3yCIOBHBINA AKCTPEMYM
b) st pemeHust MPUMEHSIOT METOJT HEONpeAeICHHBIX MHOXHTENel Jlarpamka
C) Ui PEUICHHUS IPUMEHSIOT METO ] ITpadHBIX (QyHKITHIA
d) cpeam mpeIOKEHHBIX BAPHAHTOB HET MPABHIIBHOTO OTBETA

18. IlycTh (hyHKIMSA OT IBYX MepeMeHHBIX f(X, y) HEempephIBHA BMECTE CO CBOMMHU YaCTHBIMHU
IIPOU3BOAHBIMU MEPBOTO U BTOPOTO MOPsAJIKa B HEKOTOPOI OKPECTHOCTU CTAIlMOHAPHOMN TOUKHU
(x0, y0). Eciu ompenenutens matpuina ['ecce det(H(x0,y0)) B Touke (x0, y0) Gonbiie Hys 1
ee anement H11 >0

a) TO ATO TOYKAa MakcUMyma

b) TO 3TO TOUKAa MHHUMYyMa

C) TO 3TO CeAJIOBas TOUKA

d) HY>XHBI IOTIOJTHUTEIIbHBIC UCCIICTOBAHUS

19. IlycTs (yHKIUA OT IBYX MepeMeHHBIX f(X, y) HempepbhIlBHA BMECTE CO CBOMMHU YaCTHBIMHU
MIPOM3BOIHBIMU MIEPBOTO M BTOPOTO MOPSAKA B HEKOTOPOI OKPECTHOCTH CTAllMOHAPHOW TOUYKH
(x0, y0). Eciu ompenenutens matpuia ['ecce det(H(x0,y0)) B Touke (x0, y0) Gonbiie Hys U
ee anemeHt H11 <0

a) TO3TO TOYKAa MaKCUMyMa

b) TO 3TO TOUYKa MUHHMYyMa

C) TO 3TO CeAJIOBas TOYKA

d) HyXHBI TOTIOJIHUTEIFHBIC UCCIICIOBAHUS

20. IlycTp yHKIUS OT IBYX nepeMeHHBIX f(X, y) HempepslBHa BMECTE CO CBOMMHU YaCTHBIMH
MIPOM3BOIHBIMU MIEPBOTO M BTOPOTO MOPSAKA B HEKOTOPOI OKPECTHOCTH CTAlMOHAPHOW TOUYKHU
(x0, y0). Eciin ompenenurens marpuna I'ecce det(H(x0,y0)) B Touke (x0, y0) MeHbIIe HyIS U
ee anement H11 >0

a) TO 3TO TOYKAa MaKCHUMyMa

b)  TO 3TO TOYKAa MHHUMYMa

C)  TO 3TO CEeIIoBasi TOUKa

d)  HY)XHBI JONOJHHUTEIBHBIEC UCCIICTOBAHHS

21. BekTop rpagueHTa CKaIIpHON (QYHKIIMU MHOTHUX MTEPEMEHHBIX YKA3bIBACT
a)  HampaBJIeHHUE HAaUCKOpEHIIEro pocta GyHKINU
b)  nHampasienue yObBaHUS (QyHKIIHA
C)  HalpaBJIEHHE POCTa PYHKIIMH
d) HampaBieHHE HaWMCKOpeHIIero yobIBaHUS (PyHKIIUH
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22.

Ealb i

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.
22.

Bekrtop aHTHrpagreHTa CKaIsipHOW ()YHKIIMH MHOTHX TIEPEMEHHBIX YKa3bIBaeT
a) HarmpaBJeHHE HAaUCKOPEHIIero pocta GyHKIINHA
b) HampasieHue yObiBaHUS (DYHKITIH
C) HampasJeHHE pocTa QYHKIIMH
d) HanpaBieHHE HaMCKOpPEWIEro yObIBaHUS (yHKIIMH

9.1.2. IlepeyeHb IK3aMEeHANUOHHBIX BONIPOCOB

[Tousitue »sxcTpemyma GYHKIHU OJHOW mnepeMmeHHOU. «Ilomo3purenbHbIe» Ha
AKCTpeMyM ToukH. HeoOxoaumoe ycnoBue sKcTpeMyMa (yHKIUU OHOM MepeMEHHOM.
YHUMoaanbHbIe PYHKIIUN OHOM nepeMeHHON. CBOHCTBAa yHUMOJANBHBIX (DYHKLUH.
[lepBoe nocTaTOYHOE YCIOBHE SKCTpeMyMa (DYHKIIMU OJJHON TIEPEMEHHOM
BTopoe nocraTtouHoe YycioBHE OJ3KcTpemMyMmMa (YHKOUHM OIHOM TMepeMeHHOM.
HccenenoBanue npoU3BOAHBIX BBICIINX TOPSIKOB
Breinyknble QyHKuuM oaHOM mnepeMeHHoi. Kpurtepuil BbINYyKIOCTH (QYHKUHMH OJHOM
nepeMeHHou. MccienoBanue nepBoi Npou3BOAHON
Brinykiible pyHKIMM MHOTHX NepeMeHHbIX. Heob0xonumoe M J0CTaTOYHOE YCIOBHE
MHUHHMYMa IJIAJKUX BBITYKIbIX (DYHKIIMH, 331aHHBIX HA BBITYKJIOM MHOKECTBE
YUucineHHble METOJABl IMOHUCKAa JHKCTpemMyMa (GYHKIHMHM OJHOW TEpEMEHHOM.
Knaccuueckuii Meton. MeTo paBHOMEPHOTO ITOMCKA
YUucineHHble METOABl IMOHUCKAa JKCTpemMyMa (GYHKIHHM OJHOW TEpEMEHHOM.
Knaccuueckuii Meron. Metoz nopaspsiHOro noucka

. UnucneHHble METOIBl TMOHUCKA OJKCTpeMyMa (QYHKUUM OJHOW TMEpPEMEHHOU.

Knaccuueckuit Meton. MeToq eneHus 0Tpe3Ka Ionojiam

YUucineHHble METOABl IMOHMCKAa JKCTpemMyMa (GYHKIHHM OJHOW TEpEMEHHOM.
Knaccuueckuit Meron. MeToz 30J10TOro ceueHus
YucieHHble METOJIBl TOHUCKAa OJSKCTpeMyMmMa (GYHKLIUU OJHOM TEpEeMEHHOM.
Knaccuuecknii meroa. Meron @ubonauun
YucieHHble METOJIBl TOUCKAa OJSKCTpeMyMmMa (GYHKIHUU OJHOM TeEpEeMEHHOM.
Knaccudaeckwnii meton. Meton mapabon
YucieHHbIe METOJIBl TOUCKAa OJSKCTpeMyMmMa (GYHKIUU OJHOM TEepeMEHHOM.
Knaccuueckuii metoa. Meron Hetotona! | Padcona
YucieHHble METOJIBl TOUCKAa OJKCTpeMyMmMa (GYHKLIUU OJHOM TEpeMEHHOM.
Knaccuaeckwnii meron. Metop cpeaneii Touku (bonbiano)
YuciaeHHBIE METOJBI MOUCKA dKCTpeMyMa (DYHKLIHMH HECKOJbKHX MEepEeMEHHBIX. Meton
IIOKOOPJAMHATHOT'O CITyCKa.
YucaeHHbIE METOJBI MOUCKA dKCTpeMyMa (DYHKLIHMH HECKOJIbKHX MEepEeMEHHBIX. MeTton
HANUCKOPEHIIETO CITyCKa.
YuciaeHHBIE METOJBI MOUCKA dKCTpeMyMa (YHKLIHMH HECKOJbKHX MEepEeMEHHBIX. Meton
IPaMEHTHOIO CIIyCKA.
YuciaeHHbBIE METO/BI MOUCKA dKCTpeMyMa (DYHKLIHMH HECKOJIbKMX MEepEeMEHHBIX. MeTton
HeroToHa.
YucaeHHble METO/IbI TIOMCKA SKCTpeMyMa (QYHKIIMN HECKOJIBKUX NepeMeHHbIX. Meton Xykal |
JxuBca
YuciieHHbIE METOJBl IMOHMCKAa 3KCTpeMyMa (QYHKUHU HECKOJbKUX MEPEMEHHBIX.
CummiiekcHbiit meton Hennepal IMuna.
[Tpsamas 3agaya TUHEHHOTO MporpamMmupoBanus. [IpuHIMD rpadguyeckoro pemeHus
JIBolicTBEHHas 3ajada JIMHEHHOrO mporpamMmupoBaHusd. llepexon k mnpsaAmMon 3azxaue.
[Tpuniun rpagu4eckoro pemeHus

9.1.3. [IpuMepHBbIii epeyeHb BAPUAHTOB (3aaHMii) KOHTPOJBLHBIX padoT

Haxoxnenue skctpemyma GyHKIIMU OHOU niepeMeHHo#. [Ipumep 3agaHns Ha KOHTPOJIBHYIO
pabory:

Hana f(x)=5x"6 —36x"5 + 82.5x4 — 60x"3 + 36

1) uccnenoBath 3agannyto GyHKIHIO f(X) HA 0COOBIE TOYKH aHATUTHIECKAM METOIOM.

2) moctpouts rpaduku f(x) u f ’(x), OTMETUTH HA HUX HAWJICHHBIC OCOOBIC TOUKH.
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3) obopMHTH OTUET

2. HaxoxaeHue skcTpemyMa (DyHKIMHM OJTHOU mepeMeHHou. [Ipumep 3amaHusi Ha KOHTPOJIBHYIO
pabory:
Hana f(x)=5x"6 —36x"5 + 82.5x4 — 60x"3 + 36
1) BeimonauThk 2 urepanuu MetogoM HpioToHa. OeHUTh TOYHOCTH HAWJEHHOTO PEIICHUS.
HavanbHnas Touka x0 = -2.
2) moctpouts rpaduku f(x) u f ’(x), OTMETUTh Ha HUX HAWJCHHBIC TOYKH.
3) obopMHTH OTUET

3. Haxoxnenue skcTpemyma pyHKLIHMH JBYX NepeMeHHbIX. [Ipumep 3a7aHus Ha KOHTPOJIbHYIO
pabory:
Hana ¢pyskmms z(x,y)=x"2 + xy + y"2 —3x -3y + 5
1) aHaTUTHYECKUM METOJIOM HCCIIeIOBATh (DYHKIIHIO Z(X, Y) Ha SKCTPEMYMBHI,
T.€. HAlTH 0COObIE TOYKHU U OMPENETUTh UX TUIl — MAKCUMYM, MUHUMYM WJIHM CEJJIOBas TOUKA.
2) moctpouts: a) 3D rpaduk yHkumm z(X, y); 6) TMHUN ypoBHS z(X, y) = const Ha MIIOCKOCTH
(X, y). OTmMeTuTh Ha TpaduKe ¢ JMHUIMHU YPOBHSA Z(X, Y) HailIeHHBIE 0COOBIE TOYKH (MOKHO
nenath B MATLAB unn MathCAD). Orpannauthest 00J1aCThI0O M3MEHEHHS TIEpeMEeHHBIX X[ 1[-5;
515 yU[-5; 5]
3) obopMHTH OTUET

4. Haxoxpaenue s3xkctpemyMma GyHKIUH JIBYX HepeMeHHbIX. [IpuMep 3amanust Ha KOHTPOJIbHYIO
pabory:
Hana ¢pyskmms z(x,y)= x"2 + xy + y"2 —3x -3y + 5
1) BeimonHuTh 2 uTEpanuu 3aJaHHBIM METOJOM - METOJ TpaJMeHTHOro cmycka. [IpuHsATH
HavyanbHas Touka (x0;y0)=[-1; 1].
mar d =1; koaddunueHT ymenpienus mara a = 2; O1ieHUTh TOYHOCTh HAHJACHHOTO PEIICHUSI.
2) moctpouts: a) 3D rpaduk yHkumm z(X, y); 6) TMHUM ypoBHS z(X, y) = const Ha MIOCKOCTH
(X, y). OrmMeTuTh Ha rpaduke ¢ TUHUAMH YPOBHSA Z(X, y) HalICHHbIE TOYKH (MOXHO JI€JIaTh B
MATLAB nnu MathCAD).
Orpa"nuuThCs 00IaCThIO U3MEHEHUS NepeMeHHbIX X[ 1[-5; 5]; y[I[-5; 5]
3) obopMHTH OTUET

5. Pemenue 3amaun TMHEHHOTO TPOrPAMMHUPOBAHUS TPA)UUIESCKIM METOIOM.
[Tpumep 3agaHus HA KOHTPOJIBHYIO paboTy:
[IpennpusiTie 31€KTPOHHONW MPOMBIIUICHHOCTH BBIITYCKAET JABE MOJEIU PaJUONPHUEMHUKOB,
IpUYeM KaxkJas MOJedb MPOU3BOAUTCS Ha OTACIbHOM TEXHOJOTHMYECKOW NHUHUHU (IepBoe
W3JIeNie Ha TIEPBOM TEXH.JIMHUH, BTOpPOE — Ha BTOPO# ). CyTOUHBIN 00BEM TPOU3BOACTBA TIEPBOI
nuHuM — 60 u3nenuil, BTOpou JUHUM — 75 uznenuil. Ha paguonpueMHUK nepBol MoaeaIn
pacxoayetrca 10 OMHOTUIHBIX 3JIEMEHTOB 3JIEKTPOHHBIX CXEM, Ha PaJUONPUEMHUK BTOPOH
MOJENH — 8 TaKUX 7K€ 3JIEMEHTOB. MaKCUMaIbHbII CyTOYHBIN 3amac UCIOIb3YEMBIX JJIIEMEHTOB
paBeH 800 equHUIIaM.
[TpubBLIb OT peanu3anyy OJTHOTO paIuoONpPUEMHUKA IEPBOM U BTOpoit Moaenu paBHa 300 u 200
pyOJeit COOTBETCTBEHHO.
Ornpenenuth ONTUMAIBHBIN CYTOYHBIM 00hEM MPOU3BOJICTBA MIEPBOM U BTOPOU MOJICIICH.
(chopMupoOBaTH MaTEMAaTHUECKYIO MOJICIb, PEIIUTh TpaduUIecKuM METOIOM)

9.1.4. Tembl 1a00paTOPHBIX padOT

1. Iowuck sxcTpeMyma GyHKIIMU OJJHON EPEMEHHOM.

2. Towuck skcrpeMyma QyHKIMH ABYX IEPEMEHHBIX 0€3 OrpaHUueHUI

3. Pemenue npsimoit 1 00paTHOM 3324 JIMHEHHOTO IPOrPaMMHUPOBAHHUS .

4. Tlouck skcTpeMyma (QyHKIMU ABYX IIEPEMEHHBIX C YYETOM OrpaHHMUYCHHH.

5. N3yuenne ocHOB paboThl ¢ makeToM nporpamm Optimization Toolbox B cpene MATLAB

9.2. MeTonnueckne peKOMeHIalUN

YueOHBI MaTepuan u3iaraercsa B GopMme, MPernoiaraliie caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIIYIO POJIb
B XO/JI€ BCETro Y4eOHOro mpoliecca.

Hauatp uzydeHue quCHMIUTMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOUYECKOTO U MporpaMMHOro odecredeHusi. CamocrosiTenbHas padoTa CTyJeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepuajiaMH, BBIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
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y4€OHBIM TUTAHOM.

B nporiecce u3ydeHus TUCIUTUIMHBI IS JIyYIIETO OCBOCHHS MaTeprana HeOOXOAMMO PETYISIPHO
oOpamarbcsi K PEKOMEHAYEMO# TUuTeparype M MCTOYHHKAM, YKa3aHHBIM B Y4EOHBIX MaTepuaiax;
MOJTb30BATHCSl Yepe3 KaOWHET CTyJCHTa Ha caiiTe YHUBEpCUTETa 00pa3oBaTEIbHBIMH pecCypcamMu
AJIEKTPOHHO-OMOIMOTEYHON CHCTEMBI, & TAKXKE OOIIEAOCTYITHBIMUA HHTEPHET-TIOPTANIAMH, COJCPKAIUMHU
Hay4YHO-TIONYJISIPHBIC W CHENHAIM3UPOBAHHBIC MAaTEPHAbl, MOCBIMICHHBIE Pa3TUYHBIM acleKTam

y4eOHON JMCITUIUIMHBI.

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepHuajia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOUYHOM s
WHAUBUAYATbHOTO TMOHMMAHUS U OCBOEHMS MaTepuaja, BbIIENsisi OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITaTbCS COOTHECTH TEOPHUIO C MPUMEpPAMHU U3

MIPAKTUKU;

— €CIIM B TEKCTE BCTPEUAIOTCS HE3HAKOMbIE UM MAJIO3HAKOMbBIE TEPMHHBI, CIIEYET BBISICHUTH UX
3HaYeHHE JIJIsl TOHUMaHUS JajbHEHIIero MaTepuarna;

— OCMBICIIMBalTE MPOYUTAHHOE U N3YUYEHHOE, OTBEUATE Ha MPEJI0KEHHbBIE BOIIPOCHI.

CtyaeHThl MOTYT MOJy4aTh HHAUMBUIyaIbHbIE KOHCYJIbTAIMH, B T.4. C UCIOJb30BAaHUEM CPEJICTB

TCJIICKOMMYHHKAIIUH.

[To gucuumiIMHE MOTYT MPOBOJMTHLCS OMOJHUTEIbHBIC 3aHATHSA, B T.4. B (hopMe BeOMHAPOB.
Pacnimcanue BeOMHApOB | 3anmucyu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIIEKTPOHHOM

KypHaJIe Mo TUCIUIUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepHAJIaM /ISl JIUI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU

310POBbsI H HHBAJINI0B

Jis nun ¢ OrpaHUYEHHBIMU BO3MOJMKHOCTSIMH 3J0pPOBbS U HWHBAJIUJIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJbHBIE OLICHOYHBIE MaTepHaibl, EPEeYeHb KOTOPhIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomonHUTENbHBIE MaTepHUalibl OLEHUBAHUA IJs JHUI C OTPAaHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSl U MHBAJIUJOB

Kareropuu o6yuaronuxcs

Bupl 1onoOMHUTENBEHBIX OLIEHOYHBIX
MaTCpHaIOB

@DOopMbI KOHTPOJISL ¥ OLICHKH
pe3yJabTaToOB 00yUYEHUs

C HapylmeHusIMH cyxa

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4€Ty, KOHTPOJIbHBIE pa0OTHI

[Ipenmy11eCTBEHHO MMCbMEHHAS
IIPOBEPKA

C HapyIICHUSIMU 3pEHUS

CobecenoBaHue o BOIpocam K
3a4eTy, OMPOC MO0 TEPMHUHAM

[Ipenmy1iecTBEHHO yCTHas
poBepKa (MHAWBUYAJIBHO)

C HapyluIeHUsIMH OIIOPHO-
JIBUTATEIILHOTO arlnapara

Pemenue nucTaHIIMOHHBIX TCCTOB,
KOHTPOJIbHBIC pa6OTBI, IIMCBbMCHHBIC
CaMOCTOATCIIbHBIC pa6OTBI, BOIIPOCHI

K 3a4CTy

HpeI/IMYH_IeCTBeHHO
JUCTAaHIMOHHBIMH MCTOAaMU

C orpaHMyYeHUSIMH TIO
o0IIeMe TUIIUHCKUM
MOKa3aHUSIM

TecThl, TUCbMEHHBIC
CaMOCTOSITENIbHBIE PAOOTHI, BOIPOCHI
K 3a4eTy, KOHTPOJIbHBIE paOOTHI,
YCTHBIE OTBETBI

[IpeuMy1ieCTBEHHO POBEpPKA
METOAaMU, ONIPCACTIAIONIUMUCA
UCXOJS U3 COCTOSIHUS
o0ydaromerocss Ha MOMEHT
IIPOBEPKU

94. MeToauuyecKkue PCKOMEHAAIHUHA 110 OMCHOYHBIM MaTepHaJIaM IJd JUIl ¢ OrPAaHUYCHHBIMHA

BO3MOKHOCTSIMM 310POBbSI 1 HHBAJIMI0B

Jns nun ¢ orpaHUYEHHBIMH BO3MOXKHOCTSIMU 3J0POBbSI U MHBAJIUJIOB MpPEayCMaTPUBACTCS
noctymnHas popma MpeaoCTaBICHHS 3a/IaHUi OIIEHOYHBIX CPEJICTB, & HMCHHO:

— B mieuaTHou hopme;

— B I1€YaTHOW (hopMe C yBETUUYEHHBIM IIPHPTOM;

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— MCTOAOM YTCHUA aCCUCTCHTOM 3aJIaHUSA BCIIYX;

— MPEJIOCTABJICHUE 33JaHMUS C UCTIOJIL30BAHUEM CYPIOIEPEBO/IA.
.HI/IIIaM C OIrpaHUYCHHBIMU BO3MOXHOCTAMHU 3JO0POBLA U MHBAJIMAAM YBCIIMYUBACTCA BPEMA Ha
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MOATOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOMPOCHL. [[s Takux oOydaromMXcs MpeaycMaTpUBAETCs
nocTymHas popMa IpeoCTaBICHHs OTBETOB HA 3aJJaHHs, 2 UMEHHO:

— MUCBMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHNUEM YCIIYT aCCHCTEHTA;

— MPEJICTaBIIEHUE OTBETOB YCTHO.

[Ipouenypa omeHUBaHHUS PE3yIbTATOB OOYYECHHUs JUIl C OTPAHUUYCHHBIMU BO3MOXXHOCTSIMHU
3I0pPOBbSI U MHBAIUIOB 0 AUCIUILIMHE TPEIyCMAaTPUBACT MPEAOCTaBIeHNEe HHPOopManuu B hopMax,
aIalITUPOBAHHBIX K OTPAaHUYEHHSIM UX 3I0POBbsI U BOCIIPHATHSI HHPOPMAITUH:

Jst mun ¢ HapylIeHUsIMU 3PeHu:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOUW popMe yBEITUUCHHBIM MIPUPTOM.

J st U ¢ HApyIIeHUsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIeYaTHOU (opme.

J1st U1 ¢ HApYLIEeHUsIMU OTIOPHO-IBUTaTeIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO TOKYMEHTA,

— B IIe4aTHOU (opme.

[Ipn HEOOXOMMMOCTH IS JUIl C OTPAHHUYCHHBIMU BO3MOXKHOCTSIMH 3J0POBbSI U MHBAJIHJIOB
mpoIielypa OIEHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOKET MPOBOJAUTHCS B HECKOJIBKO 3TAIIOB.
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