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1. O01mue MoJI0KeHu s

1.1. lean AUCHUIIHHBI

1. HCJIB 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
MPaKTUUYECKUX 3a/]ay; U3YYUTh 0A30BBIC AJTOPUTMBl U METOJAbl pEUICHUs 3a7au OJHOMEpPHOU U
MHOTOMEPHON ONTUMHU3ALUM; U3YUYUTh METOJAbl PEHICHUS TUIOBBIX 3a7a4 ONTHMHU3ALUU C MOMOUIBIO
COBPEMEHHBIX MPOrPAMMHBIX CPEJCTB; HAYUHUTHCS OLIEHUBATh TOYHOCThH MOJYYEHHOTO ONTHUMAJIBLHOIO

pelIeHHUS.

2. MecTo aucuunannsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunast (Moayan).
Yacte 6soka aucturiuH: YacTs, popmupyemast ydacTHUKaM# 00pa30BaTEIbHBIX OTHOIICHHIA.
Monayns mucuurinHa: Moayias HanpaBieHHOCTH (poduiist) (major).

HNunexce nuctumaunel: b1.B.01./1B.01.01.
PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX

TEXHOJIOTHUH.

3. Hepeqeﬂb IJIAHUPYEMBIX PE3YyJbTaTOB Oﬁy‘lel-[]/lﬂ mo JTMCUMIIJIMHE, COOTHECCHHBIX C
HHAUKATOPpaAaMH J0CTUKCHUSA KOMIIeTeHIInii

[Iponecc u3ydeHus: TUCHUTUTMHBI HANpaBieH Ha GOPMHUPOBAHUE CIEAYIONIUX KOMIICTCHIIUHA B
cootBeTcTBUU ¢ ®I'OC BO 1 ocHOBHOI 00pa3oBaTeabHOM mporpaMmoi (Tadsmma 3.1):
Ta6mmma 3.1 — KoMneTreHInn 1 HHAUKATOPBI UX JOCTHIKEHUS

Komnerenius

Nupukatopel 10CTHXKEHUS
KOMIIETEHIINU

[Inanupyemsie pe3ynbTaThl 00yUYeHUs 110
JUACLUIUIMHE

yHHBepcaJIbeIe KOMIIETCHIIUN

Oob0menpodeccuoHanbHbIe KOMIIETEHIIUN

IIpodeccuonanbHbIe KOMIIETEHIUH

[TIKC-1. Criocoben
MPOCKTHPOBATH,
paszpabaThIBaTh
DIIEMEHTHI U CHCTEMBI
yIpaBJICHUS
TEXHOJIOTUIECKUMHU
nporeccaMu

[IKC-1.1. 3gaeT 21€MEHTHI U
CHUCTEMBI YIIpaBIICHUS

3HACT 3JICMCHTBI U CUCTEMEI YIIPAaBJICHUA
TEXHOJIOTHYCCKUMMU ITpOLECCaMH, a TAKXKE U3

pa3pabaTbIBaTh AJIEMEHTHI U
CUCTEMBI yIPaBIICHUS
TEXHOJIOTUIECKUMHU
nporeccaMu

TEXHOJIOTUYECKUMU MOJIeNIN
nporeccaMu

ITKC-1.2. Ymeer yMeeT POEKTUPOBATh, pa3padaThiBaTh
IIPOEKTUPOBATb, AJIEMEHTBI U CUCTEMBI YIIPaBICHHUS

TEXHOJIOTUYCCKUMH NTpoLecCaM, B TOM HYUCIIC
Ha OCHOBC NPUMCHCHUA OIITUMHU3ALIUNOHHBIX
METOJ0B

ITIKC-1.3. Bnageet HaBBIKAMH
MIPOEKTUPOBAHHUS, Pa3pabOTKU
2JIEMEHTOB U CUCTEM
yIpaBICHUS
TEXHOJIOTHUYECKHUMHU
mporeccaMu

BJIaJICET HaBBIKAMH MIPOCKTHPOBAHUS,
pa3pabOTKU JIEMEHTOB U CUCTEM YIPABICHHS
TEXHOJOTMYECKUMHU MIPOLIECCAMU, B TOM YHCIIE
C MPUMEHEHNEM ONITUMHU3AIMOHHBIX METO/IOB
U CTICUATN3UPOBAHHBIX MTPOTPAMMHBIX
CpEACTB

4. O0beMm AUCHUIIJIMHBI B 3a4Y€THBIX €IMHULAX C YKA3AHUEM KOJIUYECTBA aKaICMUYECCKUX YaCoB,
BBIACJICHHBIX HA KOHTAKTHYIO pa60Ty oﬁyqammnxm C mpemnmoaaBarTejieM
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U HA CAMOCTOSITEJIbHYI0 Pa00oTy 00y4Yaromuxcs

OO61mas TpyA0eMKOCTh AUCHUIUIMHBI COCTABISAET 4 3a4eTHBIX eUHUII, 144 akaJeMHueCcKHUX 4acoB.

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

Ta0auia 4.1 — Tpy10eMKOCTh JUCIMILIMHBI 1O BUIaM YUY€OHOU ACSITEIbHOCTH

Bcero |Cemectpsl

Bupl yaeOHOI 1esITeIBHOCTH
4acoB 3 cemecTp

KonTakTHas aynuTopHas padora 00y4alomuxcs ¢ npenogaparesaeM, BCero 36 36
JIeKIIMOHHbBIE 3aHATUS 8 8
IIpaxTHueckue 3aHATHSA 10 10
JlabopatopHbie 3aHATHS 18 18
CamocTosiTesibHAsi padoTa 00y4alIIMXCS, B T.4. KOHTAKTHAsl 108 108
BHeayIMTOpPHAasi padoTa 00y4alIIMXcs ¢ mpenoaaBaresieM, BCero
IToaroroBka K TECTUPOBAHUIO 20 20
[ToaroToBka K KOHTPOJIBHOM paboTe 16 16
[ToaroroBka K 3auery 20 20
[ToaroTtoBka k 1abopaTopHOil paboTte, HaNMCaHUE OTYETa 52 52
O0mas Tpy10eMKOCTh (B yacax) 144 144
Oobmas TpyproeMkocTh (B 3.€.) 4 4

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

CTpykTypa TUCHUIUIUHBI MO pas3jenaMm (TeMaMm) W BUJaM y4eOHOU JesTeTbHOCTH MPUBEICHA B
tabiuue 5.1.
Ta6mmma 5.1 — Pazyens! (TeMbl) TUCIMILIMHBI M BUABI YICOHOH ACATEIHPHOCTH

Jlexk. Bcero vacos
ITpak. | JIa6. | Cam. dopmupyemMble
Ha3Banus pasnenoB (TeM) TUCIUTIIIMHEI | 3aH., (6e3
3aH., 4 | pad. |pad., 4 KOMITCTCHITHH
q 9K3aMEHA)
3 cemecTp
1 OOmas mocTaHOBKA 3aa4u 2 2 - 12 16 [MKC-1
ONITHMHU3AIHH
2 AHanTUTUYECKUE U YUCIIEHHBIE METOIEI |2 2 4 25 33 [IKC-1
0€3yCIIOBHOW ONTUMU3AINH (PYHKITUH
OJHOU IEPEMEHHOM
3 AHAJIUTUYECKHUE U YUCIICHHBIE METOIbI |2 2 4 25 33 [IKC-1
0€e3yCIIOBHON ONTUMM3ALUU QYHKIUH
MHOTHUX ITEPEMEHHBIX
4 AHanUTHUYECKHE U YUCIICHHBIE METOIBI |2 4 8 25 39 [MKC-1
onTHUMH3AHHA QYHKIINHA MHOTHX
MIEPEMEHHBIX C YYETOM OTPaHHYCHUIN
5 IlporpaMMHbI€ CpeiCcTBa IS PEIICHUS |- - 2 21 23 IIKC-1
ONTUMHU3AILMOHHBIX 3a7a4
Uroro 3a cemectp |8 10 18 108 144
Hroro |8 10 18 108 |144

5.2. Conep:xanue pa3ieoB (TeM) TUCHHUILINHBI

Coneprkanue pa3iesoB (TeM) TUCHUTLIAHEI (B T.4. TIO JIEKIHUSIM) MPUBEICHO B TabywmIe 5.2.
Ta6muma 5.2 — Coaeprxkanue pa3ieioB (TeM) TUCIUTIINHBEI (B T.U. 1O JICKIIHSIM)
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TpynoemkocTs

HasBanus pasznenos (Tem) Coneprxanue pa3ienoB (Tem) dopMupyemsbie
JTUCIUTUTUHBI JUCHUTUTUHBI (B T.Y. 1O JICKIUSM) (ReKIKOHHEIE KOMIIETCHITUHT
3aHATHUSA), U
3 cemecTp
1 OO61mas mocTaHOBKA Hcropust BOSBHUKHOBEHUS 2 TIKC-1
3a/1a4u ONTUMU3ALNHI ONTUMU3AIMOHHBIX 3a7a4. Ob1ee
noHsiTue ontuMuzanuu. Heobxoaumsie
YCJIOBHS 1JIs1 IOCTAHOBKH 331a4u
ontumuszanmu. O0mmas GopMyIupoBKa
3a/1a4 ONTUMU3ALIMHI
Hroro 2
2 AHanuTHYECKUE U HeoOxomnMeie 1 1OCTaTOYHEBIE 2 IIKC-1
YHUCJIEHHBIE METO/IbI YCIIOBUS IKCTpeMyMa (YHKIIHI OaHON
0€3yCIIOBHOW ONTUMU3AIMH |TTepEMEHHON. METO/IbI HyJIEBOTO U
GyHKIHN OTHOM MIEPBOTO MOPsIAKA JIJIsl pEIICHUs 3a]1a4
NepeMEHHOMN ONTUMU3AINH (PYHKITUN OJTHON
MIEPEMEHHOM.
Hrtoro 2
3 AHanuTU4YeCcKue U [TocranoBka 3amaun 6€3yCIOBHON 2 [KC-1
YUCJICHHBIE METO/IbI ONTUMHU3ANHMHA (PYHKIIUA MHOTHX
0e3yCIIOBHOM ONTUMU3ALMK |TiepeMeHHbIX. MaTpuia ['ecce,
(GyHKIMI MHOTHX KBaJIpaTHYHbIC (DOPMBI, YCIOBHS
MepEMEHHBIX 0€3yCII0BHOTO IKCTPEMyMa,
MCCJICIOBAHUE TOYEK SKCTPEMYMOB.
ba3oBbie asiropuT™MBI pelieHus 3a1a4
0e3yCII0BHOW ONTUMHU3AIIIH.
Hroro 2
4 AHAIIUTUYECKHUE U Heo6xoauMble ¥ TOCTaTOYHBIE 2 [IKC-1
YHUCJICHHBIE METObI YCJIOBHS YCIIOBHOTO SKCTPEMYyMa.
onTUMU3aK QyHKIUN Oynkuus Jlarpanxka, orpaHuYeHUs
MHOT'MX MTEPEMEHHBIX C THUIIa PAaBEHCTB, UCCIEIOBAaHUE TOUEK
Y4ETOM OrpaHUYEHUN Ha SKCTpeMyM. ba3oBbie aIropuTMBI
pelIeHus 3a1a4 yCI0BHOM
ONTUMU3ALIMH.
Hroro 2
5 IlporpammHsle cpeactBa  |[IpuMeHeHHe makeTa mporpamMm 0 [TKC-1
JUTSL peTIeHUS Optimization toolbox u3s MATLAB ns
ONTUMU3AILMOHHBIX 337]a4  |peLICHHs TUITOBBIX ONITUMU3AIIMOHHBIX
3ajad.
Htoro -
Hroro 3a cemectp 8
Hroro 8
5.3. [IpakTuyeckue 3aHATHS (CEMUHAPbI)
HanMmeHnoBaHue MpakTUYECKUX 3aHATUN (CEeMHHAPOB) MPUBEACHO B Tabmuie 5.3.
Ta6ymma 5.3 — HauMeHoBaHMEe NMPaKTHYECKUX 3aHATHH (CEMHUHAPOB)
HaszBanus pazgenon HaumenoBanue npaktuyeckux 3auatuil | TpynoeMmkocTs, | DopMupyembie
(TeM) TUCUUTUTAHBI (cemuHapoB) q KOMITETCHITNH
3 cemecTp
4
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1 O6mrast mocranoBka  |OOIIee MOHITHE ONITHMHU3AIIHH. 2 [MKC-1
3amayn ontumMu3anuu | HeoOXxoammblie yCIOBHS TSl TOCTAaHOBKHU
3amaun onTuMm3anu. Ooas
(dbopMyJIpOBKa 337249 ONITUMHU3AIIHH.
Hroro 2
2 AHanUTHYECKUE U Heo6xonumble 1 1OCTaTOYHbIE YCIOBHS 2 ITIKC-1
YUCJICHHBIE METObI sKcTpemMyMa GYHKIUI OqHON
0e3yclI0BHOM IIEpEMEHHON. MeTOoIbI HYJIEBOTO U
onTUMM3AINH (PYHKIUN |[IePBOTO MOPSIAKA [T pEIICHHS 3a/1a4
OZHOM NEPEMEHHOU onTUMU3AIHNH (PYHKIIUU OTHOM
[IEPEMEHHOM.
Hroro 2
3 AHalnuTHYECKHE U [TocTanoBka 3agaun 6€3yCI0BHOM 2 IIKC-1
YHUCJIEHHbIE METO/IbI ONTUMM3AIMH (PYHKIIUHA MHOTUX
0e3yCIIOBHOM nepemeHHbIX. Matpuiia ['ecce,
onTUMU3AIMH PYHKIHUN |KBaApaTUUHbIE (OPMBI, yCIOBUS
MHOTHUX MEPEMEHHBIX 0€3yCI0BHOIO AKCTPEMyMa, HCCIeJOBaHNE
TOYEK SKCTPEMYMOB. ba30oBbIe anropuT™Mbl
pereHus 3aaa4y 6e3yCcIIOBHON
ONTUMHU3ALNU
Htoro 2
4 AnanuTtu4deckue u HeoOxomumbie U JOCTATOYHBIC YCIOBHUS 2 [MKC-1
YUCJICHHBIE METO/IbI YCJIOBHOTO 3KCTpemMyMa. DyHKIMs
ontuMm3anyu Gyaknuid |Jlarpanka, orpaHHYCHUS THITA PABCHCTB,
MHOTHX MEPEMEHHBIX C |HCCIIEIOBAHNE TOUEK Ha IKCTPEMYM.
Y4E€TOM OrpaHH4YeHul  |ba30BbIe anropuTMBbl pelieHus 3a1a4
YCIIOBHOW ONTUMU3ALINU.
[TocranoBKka 3a1a4u TUHEHUHOTO 2 ITKC-1
nporpammupoBanust (JIIT). [Ipsmas u
nBorictBeHHas 3anava JII1. ['paduaeckoe
pewenne 3anayu JII1. Cumiuiekc MeTos
st pemienus 3agaydun JIIT.
Hroro 4
Hroro 3a cemectp 10
Hroro 10
5.4. JlaGopaTopHbIe 3aHATHSA
HaumenoBanue nabopatopHbix paboT npuBeaeHo B Tadbnuie 5.4.
Tabmmna 5.4 — HaumeHnoBaHue 1a00paTOPHBIX padoT
HasBanus paznenos (Tem) HaunmenoBanue nadoparopasix | Tpymoemkocts, | dopmupyembie
JTUCIUILTAHBI pabor q KOMIIETEHIINH
3 cemecTp
2 AnanuTtnueckue u yuciaeHnsle |Ilouck sxcTpemyma GyHKIUU 4 ITIKC-1
METOBI 0€3yCIIOBHOM OJIHOM IIEPEMEHHOM.
ONTUMU3ALMH PYHKIUN OTHOU
IIEPEMEHHOMN » Hroro 4
3 Ananutnueckue u ynucieHHsie |[lonck sxcTpemyma QpyHKIUN 4 [TKC-1
METObI O€3yCIOBHOM JIBYX MIEPEMEHHBIX 0€3
ONTUMU3ANMH (PYHKIIUHA MHOTHX |OTPaHHYCHUN
IICPEMCHHBIX HUroro 4
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4 Ananutudeckue U YhcieHHble |Penienue npsmoi u oOpaTHOM 4 IIKC-1
METOBI ONTHMH3ANNU QYHKIUH |3a7a9u THHEHHOTO
MHOTHUX IIEPEMEHHBIX C YUETOM |IPOrpaMMHUPOBAHUS .
OrpaHHYCHUH [Touck sxcTpeMyma QyHKIMH 4 IIKC-1
JIBYX IIEPEMEHHBIX C yUYETOM
OTpaHUYCHUH.
HUroro 8
5 IIporpammMHbIe cpeacTBa it | MI3yueHue ocCHOB pabOTHI ¢ 2 [MKC-1
pelIeHrs] ONTUMU3AILIMOHHBIX nakeToM nporpamMm Optimization
3a1a4y Toolbox B cpene MATLAB
Hroro 2
Hroro 3a cemectp 18
Utoro 18

5.5. KypcoBoii npoekT / kypcoBasi pabora

He npeaycmoTpeHo yaeOHBIM MIJIaHOM

5.6. CamocTosiTesibHast paboTa

Buasl camocTosTeNbHOM paboThL, TPYA0EMKOCTh U (POPMUpPYEMble KOMIIETEHLIMU IPEICTABIECHBI B

tabiuue 5.6.

Tabmuia 5.6 — Buabl caMocTOsITeNsHOM paboOThl, TPYA0EMKOCTh B (popMHUpyeMble KOMIETSHIIMH

Haspanus paznenos | Buasl camoctositenbHoM | TpynoeMkocTs, | @opmupyemMblie Dopmbl
(Tem) AMCUMITITUHBI paboTsI q KOMIIETEHITNH KOHTPOJIS
3 cemecTp
1 O6mas nocranoBka |Ilonroroska k 4 IMKC-1 TectupoBanue
3a/1auyv ONTHUMHU3AIMKA | TECTUPOBAHUIO
IToaroroBka x 4 IIKC-1 KonTposnbhas
KOHTPOJIbHOU paboTe pabora
ITogroroBka k 3auery 4 IIKC-1 3auér
Hroro 12
2 AHaTUTHUYECKUE U IToaroroBka x 4 IIKC-1 KonTponbnas
YHUCJIEHHBIE METO/IbI KOHTPOJIbHOM paboTe pabota
OesycnoBHOM IToaroroska k 13 ITIKC-1 JlaGopatopHas
onTHMHU3aLUK GYHKIUH | taGopaTopHoii paboTe, pabota
OJIHOM [ePEMCHHON HallMCaHue OTYyeTa
IToaroroBka x 4 IIKC-1 TectupoBanue
TECTUPOBAHUIO
[ToaroroBka k 3auerty 4 IIKC-1 3auéT
Uroro 25
3 AHanuTHYeCKUE U IToaroroBka k 4 IMKC-1 KoHntponbHas
YUCJICHHBIE METO/IBI KOHTPOJIbHOU paboTe pabota
0Oe3ycioBHOM [ToaroroBka k 13 [IKC-1 JlaGopaTopHas
onTumusanuu GyHKIMH | zaGopaTopHoii padoTe, pabota
MHOTHX MIEPEMEHHBIX  |ganmucaHue oTYeTa
IToaroroska k 4 IIKC-1 TectupoBanue
TECTUPOBAHUIO
[ToaroroBka k 3auery 4 [KC-1 3auéT
Htoro 25
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4 AnanuTtudeckue u [ToaroroBka k 4 [MKC-1 KonTposnbnas
YHUCJIEHHBIE METO/1bI KOHTPOJIbHOM pabote pabora
onTumusanuu GyHKIMH [ [ToaroToBKa K 13 ITKC-1 JTaGoparopHas
MHOTHUX MCPEMCHHBIX C | jabopaTopHOil padore, pabora
y4eTOM OTPAaHMYCHUH  |HanmcaHWe OTYETa
IToaroroBka k 4 IIKC-1 TectupoBanue
TECTUPOBAHUIO
IToaroroBka k 3auery 4 [IKC-1 3auér
Hroro 25
5 IIporpammMHsbIe IToaroroska k 13 ITIKC-1 JlaGopatopHas
CpelcTBa AJis peieHus [J1abopatopHoil padore, pabota
ONTUMHU3AIIMOHHBIX HaMMCaHKe OTYeTa
3ama4 IToaroroBka x 4 IIKC-1 TectupoBanue
TECTUPOBAHUIO
[ToaroroBka k 3auety 4 TIIKC-1 3auéT
Hroro 21
Hroro 3a cemectp 108
Hroro 108

5.7. CooTBeTcTBHE KOMIIETEHUM, (POPMUPYEMBIX IPH U3YUYEHUU TUCUMUIIIMHBI,
U BU/I0B YU4eOHOM 1esITeJIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUM, (OPMUPYEMBIX MPU U3YUYCHHH TUCLHHUIUIUHBI, U BUIOB yueOHOM
JEATEILHOCTH MPEICTABICHO B TabHIIEe 5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETSHIIHH, ((OPMUPYEMBIX TIPU U3YUYEHUHU AUCLUUILINHBI, U BUOB

3aHATUN
dopmupyemble Bunpl yueOHOM fesTeIbHOCTH
®opMBbI KOHTPOIIS
KOMIIETEHIIMH Jlek. 3aH. |IIpak. 3aH. |JIa6. pa6.|Cam. pad.
ITKC-1 + + + + 3auér, KonrponpHas pabora,

JlaboparopHas paboTa,
TectupoBanue

6. PeiiTuHroBasi cucreMa JJisi OlleHKH YCIIeBaeMOCTH 00y4aoImuXxcst
6.1. basuibHbIe OLeHKH /151 JOopM KOHTPOJIA

bannbHbIe oneHKH 11 POpM KOHTPOJIS MPEACTaBICHBI B Ta0OuIE 6. 1.
Tabmuia 6.1 — banapHbIE OLIEHKH

. . | MakcumanbHbIN Oat
MaxkcuManbHbBIN MaxkcuManbHbBIN
3a IEPUOA MEKITY Bcero 3a
DopMBbI KOHTPOJIS 6amn Ha 1-y1o KT ¢ OaJ 3a epuo.
2KT u Ha xoHen CEMECTp
Hayana cemectpa | mexnay 1KT u 2KT
cemecTpa
3 cemecTp
3auér 0 0 20 20
Konrtpomnsnas padora 10 10 10 30
JlaGopaTtopHnas pabota 10 10 10 30
TectupoBaHnue 0 0 20 20
Htoro makcumyM 3a 20 20 60 100
nepuo.
Hapacratomum utorom 20 40 100 100

6.2. [lepecuer 0a/1J10B B OlIEHKH 32 TeKYIIMA KOHTPOJIb
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[TepecueT 6anIoB B OLIEHKH 3a TEKYIIUHA KOHTPOJIb MIPEACTABIICH B TabmuIe 6.2.
Ta6mmia 6.2 — Ilepecder 6aIoB B OIEHKH 32 TEKYIINI KOHTPOJIb

Bamibl Ha 1aTy TEKy1Iero KOHTPOIs Onenka

>90% oT MakcuMalIbHOI cyMMBbI OaiioB Ha gaty TK 5

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

Ot 60% 10 69% OoT MakcuManbHOI cymMMbI OaioB Ha naty TK

N |W | B~

< 60% oT MakcUMalIbHOI cyMMBbI OaiioB Ha gaty TK

6.3. [lepecuer cyMMBbI 02/1JI0B B TPAAUIIMOHHYI0 M MEKIYHAPOAHYI0 OLIEHKY

Hepecqu CYMMbI 0aJlJIoB B TPaAUIIMOHHYIO U MCKAYHAPOAHYIO OLICHKY IIPCACTABJICH B Ta6J'II/II_Ie

6.3.
Tabmuua 6.3 — [lepecyer cyMMBbI 0aJUIOB B TPAIUIIMOHHYIO U MEXKIYHAPOIHYIO OIICHKY
Hroroas cymma 6asios,
Onenka YUYUTBIBACT YCIICITHO CIAaHHBIN Onenka (ECTS)
IK3aMeH
5 (oTnU4HO) (3aYTEHO) 90—-100 A (0TAN4HO)
4 (xopo1o) (3a4TEHO) 85 -89 B (ouens xopomuio)
75— 84 C (xoporo)
70 - 74 D (ynoBieTBOPUTEIHHO)
3 (yAOBIETBOPUTENHHO) (3aYTEHO) 65— 69
60 — 64 E (mocpencTBenHo)
2 (HeyIOBJIETBOPHUTENHHO) (HE 3aUTEHO) Huxe 60 6anmos F (meynoBnerBoputeabHO)

7. YueOHO-MeToAuYecKoe 1 MH(OpPMAIIHOHHOE o0ecTeuyeHne TUCIUITHHBI
7.1. OcHOBHas JqUTEpaTypa

1. Metozas! ontuMm3anun; YduebHoe mocodue / A. A. Munens, A. A. lllenecros, B. B. Pomanenko
-2017. 198 c. [DnexTponHbIi pecypc]: — Pexum moctyna: https://edu.tusur.ru/publications/7045.

2. IlanTenee, A. B. MeTonbl oNTUMHU3AIMU B IPUMEPax | 3ajJadax : yueOHoe mocobue / A. B.
[TanTenees, T. A. JletoBa. — 4-¢ u3n., ucnp. — Caunkrt-IletepOypr : Jlanp, 2015. — 512 ¢. — ISBN
978-5-8114-1887-9. — Tekcr : anexTpoHHBIN // JIaHb : 2IeKTPOHHO-OMOIMOTEYHas cucTeMa. — Pexum
nocTyma: AJis aBTOPH3. IMOJIb30BaTesNel. [DIeKTpoHHBIA pecypc]: — Pexum nocrtymna:
https://e.lanbook.com/book/67460.

3. Jlecun, B. B. OcHOBBI MeTOZOB onTUMHU3anuu : yueObnoe mocodbue / B. B. Jlecun, 0. II.
JIucoseu. — 4-e usn., crep. — Caunkr-IlerepOypr : Jlaup, 2022. — 344 c. — ISBN
978-5-8114-1217-4. — Tekcr : 2neKTpoHHBIN // JIaHb : 2IeKTPOHHO-OMOIMOTEYHas cucTemMa. — Pexum
JocTyma: AJis aBTOPH3. IMOJIb30BaTesel. [DIeKTpoHHBIA pecypc]: — Pexum nocrtymna:
https://e.lanbook.com/book/212441.

7.2. lonoJTHUTEIbHAS JIUTEPaTypa

1. babaxk JI.W., Yepkammua M.B. Meroas! ontumuzamnuu B CAIIP : yue6.-meToand. mocobue mo
BBITIOJTHEHHUIO J1a00paToOpHBIX U caMocTosATenbHOM pabdot //JI.W. babak, M.B. UepkamwuH, — Tomck:
Tomck. Toc. yH-T CUCTEM YyIp. U paAuOdTIEKTPOHHUKHU, U3a-€ 2, nepepad. u qomondH. —2015. — 78 c. —
Texcr : anextponnslii // Cait kadeapsr KCYII. — Pexum noctymna: cBOOOAHBIN [ DIEKTPOHHBIN pecypc]:
— Pexuwm pocrymna:
https://kcup.tusur.ru/index.php?module=%20mod_methodic&command=view&id=138.

7.3. YueOHO-MeTOANYEeCKHE MOCOOUs
7.3.1. O6s3aTesIbHbIE YUeOHO-METOAMYECKUE MOCOOUSI

1. Metoas! onTuMu3anuu: MeToaudeckie yKa3aHus 1Mo BBITIOJHEHUIO 1a0opaToOpHBIX padboT / A.
A. Muuenr - 2016. 28 c¢. [DaexTtpoHHBU pecypc]: — Pexum pgoctyna:
https://edu.tusur.ru/publications/6260.
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2. Metoasl onTuMu3anu: MeToanM4ecKue yKa3aHus MO BHITTOJTHEHUIO MPAKTUYECKUX padoT / A.
A. Muuenr - 2016. 28 c¢. [DaexTtpoHHBU pecypc]: — Pexum pgoctyna:
https://edu.tusur.ru/publications/6259.

3. DnexkTpoHHBIN Kypce "MeTtoasl ontumuzanuu" (maructpsl 27.04.04, 09.04.01) // — Texcr :
anekTpoHHbIN // Cuctema nuctaHmuoHHoro ooydenus TYCVYP. — Pexum goctyna: st aBTOPH3.
NnoJab30BaTelieH [DNeKTPOHHBIU pecypc]: — Pexum gocTymna:
https://sdo.tusur.ru/course/view.php?id=2187.

7.3.2. YueOHO-MeTOANYECKHE MTOCOONS IJIS JIUIT
C OrPaHUYE€HHBIMH BO3MOKHOCTSIMM 3710POBbSI 1 HHBAJIU/IOB

Y4eOHO-MeTOINYEeCKUE MAaTEepUaJIbl ISl CAMOCTOSITENILHON U ayAUTOPHOI pabOThl 00yJaromuxcs
U3 YUCJIA JIUI] C OFPAaHUYEHHBIMH BO3MOXXHOCTSIMH 3/]0POBbsI M HHBAJIUIOB MPEIOCTABIAIOTCA B opMax,
aIaNITUPOBAHHBIX K OTPAaHMYCHUSM HUX 3[J0POBBS U BOCHPUATHS HH)OPMALIUH.

J1s1 i1 ¢ HAPYIIEeHUsIMH 3PeHus:

— B (popMe 31IEKTPOHHOTO TOKYMEHTA;

— B I1€4aTHON (hopMe YBEIUUECHHBIM HIPUPTOM.

JI1s1 JIMII ¢ HAPYHIEHUsIMU CJIyXa:

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA;

— B miedatHoi popme.

JI1s1 JIMII ¢ HAPYIIEHUSIMU ONOPHO-IBUTATEIbHOT0 anmnapara:

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA;

— B miedatHou popme.

7.4. CoBpeMeHHbIe TPo(deccuoHATIbHBbIE 0a3bl JAHHBIX
1 HH()OPMAINMOHHBIE CTIPABOYHbIE CHCTEMbI

1. [Ipu u3ydeHUU NUCHUIIUHBI PEKOMEHAYETCS 00pallaThCsd K COBPEMEHHBIM 0a3aM JaHHBIX,
WH(OPMAIIMOHHO-CTIPABOYHBIM M TOUCKOBBIM cucTeMaM, K KoTopeiM y TYCVYPa oTKpHIT gocTym:
https:/lib.tusur.ru/ru/resursy/bazy-dannyh.

8. MatepunajbHO-TeXHHYeCKOe H POrpaMMHOe ofecrevyeHne TUCHUIIHHBI
8.1. MaTepuabHO-TeXHHYECKOe H IPOrpaMMHoe o0ecredeHue sl JTeKINOHHBIX 3aHATHI

Jlnst mpoBeeHus 3aHATUN JEKIIMOHHOTO TUIA, TPYIIOBBIX U MHAUBUIYaIbHBIX KOHCYJbTAILIU,
TEKYLIEro KOHTPOJIS U MPOMEXYTOUHON aTTECTAllMU UCIIONb3YeTCsl yueOHask ayAUTOPHUS C TOCTaTOYHBIM
KOJIMYECTBOM TIOCAI0YHBIX MECT I Y9eOHOH TPYIIBI, 000pYyI0BaHHAS JOCKOH M CTAaHIAPTHOW y4eOHOMH
MeOenbio. meroTest MynbTUMeInitHOe 000pyI0BaHKE U YU4EeOHO-HATJISAHBIE TTOCO0US, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH 110 JIEKIIMOHHBIM pa3ziesiaM AUCLUILINHBIL.

8.2. MaTepuaibHO-TeXHHYECKOE M MPOrPaMMHOe o0ecreueHue 1Jisl NPAKTHYECKUX 3aHATHIl

JlaGopatopust CAIIP: yuyeOHas ayautopus Ijisi MPOBEIACHHS 3aHITUN MPAKTUYECKOrO THIIA,
ydeOHas ayAUuTOpHS Ui MPOBEACHUS 3aHITHI 1a0OpaTOPHOTO TUIIA, TOMEIIEHUE JIJIsl CAMOCTOSATEIbHOM
pabotsr; 634034, Tomckas o6macte, T. Tomck, Bepiauna ynuna, a. 74, 321 ayn.

Onucanne UMEIOIIErocss 000pya0BaHUS:

- UntepaktuBHas nocka SmartBOARD;

- Monutop SVGA;

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

- IIpoextrop LG RD-DX 130;

- II9BM -"PENTIUM-386"- 7;

- Cuctemnsiit 610k Intel Cekeron 2.93CHz KC-1 (2 mir.);

- Cucremusiii 6110k Intel Cekeron 2.93CHz KC-3;

- OKpaH;

- Jlocka mapkepHasi;

- Kommnekr cnenuanu3upoBaHHoi yueOHON Mebeny;

- PaGouee mecTo npernogaBaTes.

[IporpamMmmHOe obecrieueHue:

- Far Manager;

- Foxit Reader;
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- MatLab&SimulinkR2006b;

- Microsoft EXCEL Viewer;

- Microsoft PowerPoint Viewer;
- Microsoft Word Viewer;

- OpenOffice 4;

- Windows 10 Enterprise;

8.3. MaTepuaibHO-TeXHNYECKOE U POrpaMMHoOe o0ecrieueHue 1Jisl JJa0opaToOpPHBIX padoT

Jlabopatopust CAIIP: yueOGHass ayauTopus Uil NPOBEACHHS 3aHATUN MPAKTUUYECKOTO THUIIA,
ydeOHast ayAUTOpHS IS POBEIACHUS 3aHITHI JIa0OpaTOPHOTO THUIIA, TOMEIIECHUE JIJISI CAMOCTOSATEIbHOM
pabotsr; 634034, Tomckast o6macte, T. Tomck, Bepimmanna ynuna, a. 74, 321 ayn.

Omnwucanue UMeEroIerocss 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 ciennanu3upoBanHoi 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

st camocToATeNbHONU paboOThl HCIIOIB3YIOTCS yUeOHbIE ayIUTOpUH (KOMIBIOTEPHBIC KJIACCHI),
PacmosoKeHHBIE M0 apecam:

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

- 634045, Tomckas obmnacts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 201 ayn.;

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

- 634034, Tomckas o6nacts, r. Tomck, Bepmuauna ynuna, a. 74, 207 aya.

Onucanue uMeroerocss 000pya0BaHus:

- yueOHast MeOeb;

- KOMITBIOTEPHI;

- KOMIIBIOTEPHI MOJKIIOUEHBI K ceTu «HTepHEeT» U 00ecrneyuBaoT JOCTYI B 3JIEKTPOHHYIO
nH(popmanmoHHo-00pazoBaTenbHy0 cpeny TYCYPa.

[lepeuenb mporpaMMHOT0 0OecreueHusI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 s Windows;

- 7-Zip;

- Google Chrome.

8.5. MaTepuajJibHO-TeXHHYECKOE o0ecrevyeHne TUCIMTILTAHBI IS JTUI] C OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIN/IOB
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OcBoeHME AUCHUILIMHBI JIMIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3/10POBbSI U MHBAJIUJAMHU
OCYIIECTBIISIETCS C UCITIOIB30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaabHOr0 Ha3HAYEHUS.

[Ipu 3aHATHAX ¢ O0Oy4YarOUIMMHCA C HAPYWIEHHSMH CJyXa MPEIyCMOTPEHO HMCIOJb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJbTUMEIUNHBIX CPEICTB U JPYTHUX TEXHUUYECKHUX CPEJICTB
npuema/repenadn yueOHol nHpopMaImy B JOCTYIHBIX GopMax, MOOMIIBHON CUCTEMBI MPEINOaBaHuUs
JUTsL 00YYaIOLIUXCSl ¢ UHBAIMHOCTHIO, MOPTATUBHON MHAYKIIMOHHON CHUCTeMBbl. YueOHas ayauTOpus, B
KOTOPOHW 3aHUMAIOTCSI 00ydJaromuecs: ¢ HapylIeHUEeM CiyXa, 000pyJa0oBaHa KOMIBIOTEPHOU TEXHUKOM,
ayAMOTEXHUKOU, BUACOTEXHUKOM, SJIEKTPOHHOU IOCKOM, MYJIbTUMEIUMHON CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00yUYaIONIMMUCS C HAPYLIEHUSIMHU 3PeHUs MPETYyCMOTPEHO UCIOJIb30BAaHUE B
JEKIUOHHBIX U y4eOHBIX ayAUTOPHUSAX BO3MOXKHOCTH MPOCMOTpaA YJAAJI€HHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WJIM claiijia Ha 3KpaHe) MpH MOMOIIHM BUACOYBEIUUHUTENEH 9 KOMPOPTHOTO
MIPOCMOTpa.

[Ipu 3aHgATHAX ¢ O0Yy4YalOIMMHCS C HAPYHIEHHWSIMH ONOPHO-ABUTaTeJbLHOI0 ammaparta
HCIIOJB3YIOTCS allbTepHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMalMU U APYyrue TEXHUYECKUE CpeACcTBa
npuema/rnepenadyn yueOHo nHGOpMaIMu B JOCTYHNHBIX opMax, MOOMIIBHON CUCTEMbI OOYUYCHUS IS
JIOJIEN ¢ MHBAIUIHOCTEIO.

9. OueHOYHbIe MaTePUAJIbI M METOAUYECKHE PEKOMEHIAMY 110 OPTaHU3ALMH U3yUeHUsl
JTUCIUTINHBI

9.1. Conep:xaHne OLICHOYHBIX MATEPHAJIOB JIsl TEKYIEro KOHTPOJIS
U MIPOMEKYTOYHOM aTTecCTAUM

JIyist o1leHKHU cTeneHru COPMUPOBAHHOCTH M YPOBHS OCBOCHUS 3aKPCTUICHHBIX 32 AUCIUTIIINHOMN
KOMITETCHIINI HUCTIONB3YIOTCS OLICHOYHBIE MaTepUalibl, MpeAcTaBiIeHHbIC B Ta0muIe 9.1.
Tabmuia 9.1 — @opMbI KOHTPOJISL U OLICHOYHBIC MATSPHAIIBI

Hasparus paszenos (Tem) PopmupyemEIe ®opmsbl koHTpoIst | OueHouynsie Matepuans (OM)
JUCLIUIUIAHBI KOMIIETEHIINU
1 O0mmas mocTaHOBKA 33291 ITKC-1 3auét [Tepeuens BompocoB ist
ONTUMHU3ALUU 3aueTa
KonTponbHas [IpumepHBIii nepedeHb
pabora BapUaHTOB (3aJjaHui)
KOHTPOJIbHBIX PabOT
TectupoBanue [IpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUI
2 Ananutnueckue u ynuciennasie |[TKC-1 3auér Ilepeuenb BOIIPOCOB AJ1st
MeTObI O€3yCIOBHOM 3a4era
ONTHMHU3ALNN QYHKIHI OXHOM KonTponbHas IIpuMepHBIii epeyeHb
NepeMEHHON pabota BapHUaHTOB (3a/1aHuil)
KOHTPOJIBbHBIX PabOT
JlaGopatopHas Tembl m1abopaTOpHBIX PadoT
pabota
TectupoBanue [IpumMepHbIii IEpeYeHb
TECTOBLIX 3aJaHUN
3 Ananutnueckue u uncinenssle |1IKC-1 3auér IIepeyens BOonpocoB it
METObI 0€3yCIIOBHOM 3aueTa
ONTUMH3AINH QYHKIIHHA MHOTHX KoHntpoinbHas [IpumepHBIil nepeyeHb
IIEPEMCHHBIX pabota BAapUAHTOB (3aaHUI)
KOHTPOJIBHBIX PadoOT
JlaGopaTopHas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3a/laHUN
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4 Ananutndeckue u unciennsie |[TKC-1 3auét [Tepeuens BOIIPOCOB 1Jist

METOABI ONTHMU3ANNN (YHKIUH 3aueTa
MHOT'UX IIEPEMEHHBIX C y4CTOM KoHntponbHas [IpuMepHBIii TIEpedeHb
OrpaHHYCHUH pabota BapUaHTOB (3aaHui)
KOHTPOJIBHBIX paboT
JlaGopatopHas Temsbl 1abopaTopHbIX padoT
pabota
TecTtupoBanue [IpuMmepHBIil nepeyeHb
TECTOBBIX 3aJaHUI
5 Ilporpammusie cpeacta s | TTKC-1 3auér Ilepeuenb BOIIPOCOB 15t
pelIeHUs ONTUMU3AIIMOHHBIX 3aueTa
3a1a9 JlaGopatopHas Tembl 1abopaToOpHBIX paboT
pabota
TecTtupoBanue [IpumepHBIil nepeueHb

TECTOBBIX 3aJIaHUN

[lkana oneHKH cHOPMUPOBAHHOCTU OTIEIbHBIX IUIAHUPYEMBIX PE3yJIbTaTOB O0y4YEeHHUS IO
TUCIUIUIMHE TpUBeaeHa B Tabmuie 9.2.
Tabnuua 9.2 — lllkana oueHku cOPMUPOBAHHOCTH IUIAHUPYEMBIX PE3yJIbTATOB OOYyUYECHHS IO

JAUCIUTLIINHE
®opmynupoBKa TpeOOBaHUM K CTeNeHU C(HOPMUPOBAHHOCTH
Orenka bannet 33 OM TUTAHUPYEMBIX PE3yJIbTaTOB 00YUYEHHS
3HATh YMETh BIIQJICTh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEYTOBJIETBOPUTEIHHO) | MAKCUMAIBHOM | MIIH (hparMeHTapHbIE YMEHHUH HITH HABBIKOB WJIN
CyMMBI 0aJIIoB 3HAHUS YaCTUYHO (dbparmeHTapHbBIC
OCBOEHHOE MIpUMEHEHNE
yMeHHue HABBIKOB
3 ot 60% 1o o01111e, HO He B LIEJIOM YCIICILIHO, B LIEJIOM
(YZIOBIIETBOPUTEIHHO) 69% ot CTPYKTYypUPOBAHHbIE HO HE YCHEIIHOEe, HO He
MaKCHUMaJIbHOM 3HAHUA CUCTEMATHYECKU | CUCTEMATHUECKOe
CYMMBbI 0aJIOB OCYIIECTBIISIEMOE MPUMEHEHHE
yMEHHE HABBIKOB
4 (xopor10) ot 70% 1o c(hOpMHUPOBAHHEIE, B LIEJIOM B LIEJIOM
89% ot HO coJiepKaline YCHENIHOE, HO yCHEUIHOEe, HO
MaKCHUMaJbHOM OTJENIbHbIE coJieprKaliye coJieprKaliue
CYMMBI 0ayu1oB | mpoOIeMBbl 3HAHUS OT/ICTbHBIE OT/ICTbHBIE
poOeITbl yMeHHe poOeITbI
MPUMEHECHHE
HABBIKOB
5 (oTIM4HO) >90% ot c(hOpMHUpPOBaHHbBIE | CHOPMUPOBAHHOE YCHEIIHOE U
MaKCUMaJIbHOM | CHCTEMaTUYECKHE yMEHHE CHUCTEMaTHYeCKOe
CYMMBbI 0aJJIOB 3HAHUS MIPUMCHCHHE
HABBIKOB

[Tkana KOMIJIEKCHOW OLIEHKH C(pOPMHUPOBAHHOCTH KOMIETECHIUI NpHuBeieHa B Tabmuie 9.3.
Tabmuia 9.3 — Illkana KOMIJICKCHOM OIIEHKH C(HOPMUPOBAHHOCTH KOMITETEHITUI

Onenka ®opmMyInpoBKa TpeOOBaHUH K CTENEHN KOMIIETEHIINU
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2

(HEeyAOBIETBOPUTENBHO) | UJIU

He nMeet He0oOXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase

3HaTh HA YPOBHE OPUEHTHPOBAHMS, ITpeicTaBieHUi. O0yJaronuiics 3HaeT
OCHOBHBIC HpI/I3HaKI/I 1501051 TepMI/IHLI HsyqaeMoro DJICMCHTA coaepmaHHs{, nux
OTHECEHHOCTH K ONPEICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, 1/1306pa>1<eH1/151x WM CX€Max " 3HAa€T, K KaKUM HCTOYHHUKaM HY)KHO
oOparaThcs it 00jiee IeTaaIbHOTO €r0 YCBOCHHUS.

3

(YIOBIIETBOPUTENBHO) |M3YUYEHHBIH 3JIEMEHT CO/IepKaHUSI PENPOAYKTUBHO: IPOU3BOIBHO

3HaTh U YMETh Ha PeNPOAYKTHUBHOM ypoBHe. O0yyaronuxcs 3HaeT

BOCITPOM3BOUT CBOM 3HAHUS YCTHO, MUCHbMEHHO WUJTU B JIEMOHCTPUPYEMBIX
NEUCTBUAX.

4 (xopo11o) 3HaTh, yMETh, BIA/I€Th HA AHAJMTHYECKOM ypOBHE. 3Has Ha

PCIIPOAYKTUBHOM YPOBHC, YKA3bIBATh HA 0COOEHHOCTH U B3aUMOCBSI3H
HN3YUCHHBIX O6T>€KTOB, Ha UX JOCTOMHCTBA, OTPAHNUYCHHA, UCTOPUIO U
MNEPCICKTUBLI PA3BUTHA U 0COOEHHOCTHU AJId pa3HbIX 00BEKTOB YCBOCHHUA.

5 (oTIM4HO) 3HaTh, yMETh, BJIa/IETh HA CHCTEMHOM ypoBHe. OOyyaromuiics 3HaeT

H3y‘-I€HHBIfI SJICMCHT COACPKAHUSA CUCTCMHO, IIPOU3BOJIBHO U JOKA3aTCJILHO
BOCIIPOMU3BOJUT CBOM 3HAHUA YCTHO, IMCbMCHHO WUJIK B ACMOHCTPUPYCMbIX
HCﬁCTBHHX, YUUThIBAA U YKa3bIBasA CBA3U U 3aBUCUMOCTH MCKIY 3THM
9JICMCHTOM U APYTUMH DJICMCHTAMU COACPIKAHUA JUCHUIIIMHBI, €TO
S3HAYUMOCTD B COACPKAHUN JUCHUIIINHBI.

9.1.1. IlpuMepHBIii IepedeHb TeCTOBBIX 3a1aHUI

1. Touku, B KOTOpPBIX MepBasi MpoU3BOJHAs QYHKIIHMS OJHOM IMepeMEeHHOM OompesesieHa U paBHa
HYJIIO, Ha3bIBAIOTCS

CTallMOHAPHBIMU TOYKaMU (QYHKIIUU
TOYKaMHA MHUHUMYMa

TOYKaMU MakCUMyMa

TOYKaMHU SKCTPEMyMa

2. Touku, B OKpECTHOCTH KOTOPBIX MEpBasi MPOU3BOAHAS (PYHKIUU OJHON MEPEMEHHOU MEHSET
CBO 3HaK ¢ "mmoca" Ha "mMunyc"

SBIISAIOTCA TOUKAMH MaKCUMyMa QyHKIIUN

SBJISAIOTCA TOUKAMH MUHUMYMa (PYHKIIMU

HE SIBJIAFOTCS TOYKaMU IKCTpEMyMa

CpeH MPEUIOKEHHBIX BAPUAHTOB HET IPABUIIBHOIO OTBETA

3. Touku, B OKPECTHOCTH KOTOPBIX MepBas MPOU3BOJHAS (PYHKIIMU OJHOM MEepeMEHHON MEHSeT
CBOI 3HaK ¢ "muHyca" Ha "moc"”

SBIISAIOTCA TOUKAMH MUHUMYyMa (PYHKIIMU

SBIISAIOTCA TOUKAMH MaKCUMyMa QyHKIIUN

HE SIBJIAFOTCSI TOUKaMU IKCTpEMyMa

CpeH MPEUIOKEHHBIX BAPUAHTOB HET IPABUIIBHOIO OTBETA

4. Ecnu B cTallMOHApHBIX TOUYKaX (PYHKIIMU OJIHOM MepeMEeHHOMN BTOpas MPOU3BOAHAs ONpesesieHa
Y TIOJIOXKUTENIBHA, TO

9TO TOYKH MaKCUMyMa

TOYKHW MUHHUMYMa

TOYKH Tiepernda

Cpe€au MpEATOKCHHBIX BAPUAHTOB HET MMPABUJILHOI'O OTBETA

5. I'pagnenToM QyHKIIMM MHOTHX IIEPEMEHHBIX Ha3bIBAE€TCS

BCKTOP, KOMIIOHCHTAMH KOTOPOI'O ABJIAKOTCA YaCTHBIC ITPOU3BOJHEBIC STOH (bYHKIII/II/I
Marpuia, 3JIEMCHTaMU KOTOpOI\/’I ABJIAIOTCS YaCTHBIC ITPOU3BOAHBIC BTOPOI'O MMOpAIKa
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CKaJIsIpHOE MPOMU3BEACHHE BEKTOPA, KOMIOHEHTAMU KOTOPOTO SBJIAIOTCS YAaCTHbBIE
MIPOU3BOIHBIE ATON QYHKIUH,
Ha BEKTOP MPOU3BOJIBHBIX MPUpPAIIEHUN HE3aBUCUMBIX TIEPEMEHHBIX
Cpelu MpeUI0KEHHBIX BADUAHTOB HET MPAaBUIILHOTO OTBETA

6. B crannonapHoil Touke QYHKIIMM MHOTUX TIEPEMEHHBIX UMEET MECTO MHHUMYM, €CJIU B 3TOU
TOUKE
BCE yTJI0BbIE MUHOPBI MaTpHUIIbI [ ecce MmonoxKuTenbHbIe
BCE YTIJI0BbIE MUHOPBI MaTpulibl ['ecce oTpuiaTenbHbIe
yTJI0BbIE MUHOPBI MAaTPHUILIbI [ 'ecce MEHSIOT 3HaK C IJII0ca Ha MUHYC
BCE YTIJI0BbIE MUHOPBI MaTpulibl ['ecce paBHBI HYIIIO

7. B cranmoHnapHoi Touke (DYHKIIMM MHOTHX MEPEMEHHBIX UMEET MECTO MAaKCUMYM, €CJIH B TOU
TOUKE
YIJIOBblE MUHOPBI MaTpullbl ['ecce, HaUMHAas ¢ IEPBOT0, OTPUIATEILHOTO, MEHSAIOT 3HAK C
MUHYCa Ha IUTIOC
BCE YTJI0BbIE MUHOPBI MaTpHUIIbI [ ecce MmonoxKUTenbHbIe
yTJI0BbIE MUHOPBI MaTPHUILIbI ['ecce MEHSIOT 3HaK C IUII0Cca Ha MUHYC
BCE YTIJI0BbIE MUHOPBI MaTpulibl ['ecce paBHBI HYIIIO

8. Onementamu MaTpuubl ['ecce sBISAIOTCA (QYHKIUH MHOTHUX NEPEMEHHBIX CKaJlsipHOE
MpPOU3BEJEHUE T'paJveHTa (YHKINU Ha BEKTOP MPOU3BOJIBHBIX MPUPAIIEHUN HE3aBUCHUMBIX
MEePEMEHHBIX

YacTHbIE MPOU3BOIHBIE BTOPOTO MOPSIKA (PyHKINUN
YaCcTHBIE MPOU3BOIHBIE MIEPBOTO MOPSAKA (PYHKIUH
KOOpPJUHATHI CTAlIMOHAPHBIX TOYEK (PYHKLINU

Cpelu MPeUI0KEHHBIX BAPUAHTOB HET MPAaBUIILHOTO OTBETA

9. B cranmuoHapHO# Touke (GyHKIIMU MHOTUX NEPEMEHHBIX HMEET MECTO MePerud, eCIM B dTOU
TOUKE
YIJIOBbIE MUHOPBI MaTpullbl ['ecce, HaUMHAas ¢ IEPBOT0, OTPUIATEILHOIO, MEHSAIOT 3HAK C
MUHYCa Ha ILTIOC
BCE yTJI0BbIE MUHOPBI MaTpPHUIIbI [ 'ecce MmonoxKUTeNbHbIe
YTJI0BbIE MUHOPBI MaTpHUIIbI [ 'ecce oTpuLiaTeabHbIe
BCE YTIJI0BbIE MUHOPBI MaTpulibl ['ecce paBHBI HYIIIO

10. Jns dyHKIMMA

#5) = (r_;i): (x:;jf B TOuKe X = [3; 2]

HMEET MECTO MUHUMYM (DYHKITIH
onpeaenuTens Matpuibl ['ecce > 0

3Ha4YeHHE (PYHKIIUU B ATOW TOUKE PaBHO HYJIIO
BTOPBIC CMEIIIAHHBIE TIPOU3BOIHBIE PABHBI HYJIIO

11. Jlnsg 3agaun Ha yCJIOBHBIA dKCTPEMYM f(F) = _1)3_(;;2_1)3 — extr, QyHkuus Jlarpanxa
npu x+x, =2
AMeEET BUII:

L(7.7)= A (%, =1)" + (x, - 1)
A (x+x-2)

LT A5 = (5,17

22,
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L(f- E) = /'13 |:(;(,_ _1): 1 (.T: _ 1)::|

_/A*’.(I'_ + .‘(:}

I(X, )= A o, =0 £ 4,(x, -1y
+A4 (4 +x,-2)

12. Tlpu pemeHuu 3a7a4 Ha YCIOBHBIA AKCTPEMyM JJIsi (YHKIIMH MHOTHX MEPEMEHHBIX MPHU
HaJUYUU OTPaHUYCHHI TUIA PAaBEHCTB METOJOM HEOMNpeAeeHHbIX MHOXHUTenel Jlarpanxka,
KOJIMYECTBO 3TUX MHOXKUTEJEH

Ha eIMHHUILY OO0JIbIIE YeM KOJIMYECTBO OIpaHUYECHUN
PaBHO KOJIMYECTBY OrpaHUYCHHM

PaBHO KOJIMYECTBY HE3aBUCUMBIX TIEPEMEHHBIX
MEHbIIE YeM KOJIUYECTBO OrpaHUUEHU

13. Ilpu pemieHrurn METOAOM HEOMPEAEICHHBIX MHOXUTENEH Jlarpanixa 3agaduu Ha YCJIOBHBIN

SKCTPEMyM
fO =D+ (- >earfr,
npu x,+x, =2

KOOPJIMHATHI CTALIMOHAPHBIX TOYEK MOKHO HAMTH U3 PEIlIeHUs] CUCTEMbl YpaBHEHUI

[2(x,-1)+ A =0,
12(x, —1)+ A =0,
A(n+x,-2)=0

[2(x,—1)+ 4, =0,
12(x,-1)+ A4 =0,

\_zj{{\‘{__ T:\J =2

(2(x,-1) -4, =0,
12(x, —1)— A4, =10,
h/"lﬁ.)_ |:.T__ .T: _2} == D.

Cpeau NMpECAJTOKCHHBIX BAPUAHTOB HET MMPABUJIBHOI'O OTBETA

14. 3010THIM ceueHHEM OTpe3Ka [a, b] Ha3pIBaeTCs JeJIeHUE ITOTO OTPEe3Ka HEKOTOPOH TOUKOM X
TakK,

YTO BBIITIOJIHACTCA YCJ'IOBI/IC
b—a b-x
b—x x-a

o
I
=

=
[
,.rﬁ
b |
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Cpe€au MpECATOKCHHBIX BAPUAHTOB HET IMPABUJIBHOI'O OTBETA

15. Meton HeroToHa miist penieHus 3aaad Ha O€3yCIOBHBIN dKCTPEMYM ISl PYHKIIUH J(X)

3aKJII049acTCA B IOCTPOCHUU CXOJISIIENCS K TOUKE MHUHUMYMa IMOCJICAO0BATCIbHOCTHU ?:3 TaKOﬁ,

4TO
gl o gk _ I-?f(‘?:: j , Tae 4 ?f (’—,i;i:} - [Iar NoMcKa U rpajueHT QyHKIHHU
COOTBETCTBEHHO,
IpUyYeM mar BbIOMpaeTcs U3 TpeOoBaHUS yObIBaHUS 3HaYCHUs (PYHKIIMU HA KaXKIOM
mare
¥ =3 _vf {f:: | - rae qf{f-':) - rpaiieHT QYHKIUHU
bl _vft 7t J , TIe 'Ff[ 2+ ) - TpalueHT (PYHKINH

cpeau IpCATOKCHHBIX BAPUAHTOB HCT IIPABUJIBHOI'O OTBECTA

16. MeTon rpaAMeHTHOTO CIIyCKa JJIS PelIeHUs 3a/1ady Ha 0€e3yCIOBHBINA 3KCTPEMYM i (YHKIIHH
f(X) 3akmo4aeTcsi B OCTPOCHNH CXOMIICHCS K TOYKS MHHMMYMa MOCIEI0BATEIBHOCTH ¥

TaKoOM, 4TO

ghtl ok, I::'?f(_?:: j , Tae f. ?f ('_;L;i:) - IIar MOMcCKa U rpajueHT QyHKIHUHU

COOTBETCTBEHHO,
MIpUYEM Iar BBIOMpaeTcs u3 TpeOOBaHUs yObIBaHHS 3HaYCHUs (YHKIIMY Ha KaXKAOM IIare

gl gk vf i .‘?::} , TIe 7t E _,—t;-':) rpagueHT QyHKIUU
kil ook Vf t'_,—ff: J , TIe vf l 2+ ) - TpalueHT PYHKINH

cpeau NMpCAIOKCHHBIX BAPUAHTOB HET IIPABHUJIBHOI'O OTBETA

17. Knaccuueckuili MeTOJl pelieHus 3aJa4il Ha YCJIOBHBIA 3KCTPEMYM C OTPAaHUYEHUSIMU THUIIA
PaBEHCTB 3aKJII0YAEeTCs B TOM, YTO
U3 ypaBHEHUI B CUCTEME OTPaHUUYECHUM CTOJIBKO MEPEMEHHBIX, CKOJIbKO UMEETCs
OTpaHHYEHUH, BBIpAKAIOTCS Yepe3
OCTaBIIMECS EPEMEHHbIE, MOCJIE YeTO MOJICTAHOBKOM 3TUX BBIPaKEHUH B I[ENEBYIO
GyHKIUIO 3a71a49a CBOAUTCS K
3a/1aye Ha 0e3yCIOBHBINA AKCTPEMYM
JUISL pellieHus] MPUMEHSIOT METO/1 HeoNpeeNIeHHbIX MHOXKuUTeNel Jlarpanxka
JUISL pEeIIeHUs] TPUMEHSIOT METO TpadHbIX QyHKUINN
Cpelu Mpe/UI0KEHHBIX BAPUAHTOB HET MPAaBUIILHOTO OTBETA

18. Ilycth dyHKIMS OT ABYX mepeMeHHBbIX f(X, y) HempepbhlBHa BMECTE CO CBOMMHU YaCTHBIMU
MPOU3BOAHBIMU MEPBOTO U BTOPOTO MOPAJIKA B HEKOTOPOI OKPECTHOCTH CTAIIMOHAPHOMN TOUKHU
(x0, y0). Ecou ompenenurens matpuia ['ecce det(H(x0,y0)) B Touke (x0, y0) OGomnbiie Hys U
ee sniement H11 >0

TO 9TO TOYKa MaKCHUMyMa
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TO 3TO TOYKa MUHUMYMa
TO O5TO C€JI0OBasA TOUYKa
HYXXHbI JOIMOJIHUTCIIbHBIC UCCIICIOBAHUA

19. IlycTh GyHKIUS OT NBYX NMepeMeHHBIX f(X, y) HempephlBHA BMECTE CO CBOMMH YaCTHBIMH
MIPOU3BOAHBIMU MEPBOTO U BTOPOTO MOPsAJIKA B HEKOTOPOIl OKPECTHOCTH CTAIIMOHAPHOMN TOUKHU
(x0, y0). Eciu ompenenutens matpuia ['ecce det(H(x0,y0)) B Touke (x0, y0) Gonbiie Hys 1
ee snemeHT H11 <0

TO 3TO TOYKa MaKCHUMyMa

TO 3TO TOYKa MUHUMYyMa

TO 3TO CeJJIOBasi TOUKa

HY>KHBI IOTIOJTHUTENbHBIE UCCIIEIOBAHUS

20. ITyctp dhyHKIIUS OT ABYX mepeMeHHBbIX f(X, y) HempepblBHa BMECTE CO CBOMMH YaCTHBIMHU
MPOU3BOAHBIMU MEPBOTO U BTOPOTO MOPSAJIKA B HEKOTOPOI OKPECTHOCTU CTAIIMOHAPHOMN TOUKHU
(x0, y0). Ecimu ompenenutens matpuna I'ecce det(H(x0,y0)) B Touke (x0, y0) MeHbIie HYJIS U
ee sniement H11 >0

TO 3TO TOYKa MaKCHUMyMa

TO 3TO TOYKa MUHUMYyMa

TO 3TO CeJIOBasi TOUKa

HY>KHBI JIOTIOJTHUTENbHBIE UCCIIETOBAHUS

21. Bekrop rpaaueHTa CKaJIspHONU (PYHKITMHM MHOTHUX TIEPEMEHHBIX YKa3bIBACT
HalpaBJieHUE HalCKOpeHIIero pocra GyHKIUU
HarpaBJieHue yObIBaHMs (PyHKITUN
HampaBJieHUE pocTa (PyHKIUU
HarpaBJieHHe HaWCKOpeHIero yobiBaHus PyHKITUN

22. BexTop aHTUTpaMeHTa CKATSIPHON (DYHKIIMM MHOTHX TIEPEMEHHBIX YKa3bIBACT
HalpaBJieHUE HanCKopeHiiero pocra GyHKIUU
HarpaBJieHue yObIBaHMs (PYyHKITUN
HampaBJieHUuE pocTa (PyHKIUU
HalpaBJieHHe HaWCKOpeHIero yobiBaHus PyHKIIUN

9.1.2. IlepeyeHb BONPOCOB ISl 3a4€Ta

1. Ilonstue »sKcTpemyMma QYHKIHMU oOaAHOW mnepemeHHOU. «llomo3zpurenbHbIE»
Ha 9KcTpeMyM Touku. HeoOxoaumoe ycioBue skcTpeMyma (GyHKIIMK OJJHON TIEPEMEHHOM.

2. VYuauMmopanbHble PyHKIIMH OHOM nepeMeHHON. CBOICTBAa yHUMOJANBHBIX (DYHKLIUH.

3. TlepBoe nocTaToO4HOE YCIOBHE IKCTpEMyMa (YHKIUHU OAHOM epeMeHHON

4. Bropoe [0CTaTO4YHOE YCJIOBHE OJKcTpemMyMa (YHKUUH OJIHOM TmepeMeHHOM.
HccenenoBanue npou3BOIHBIX BBICIINX TOPSIKOB

5. Beimykasle ¢yHKIUUW OHON mnepeMmeHHOH. Kputepuil BoimykiocTH (GYHKIUNA OIHOH
nepeMeHHou. Mccienosanue rnepBoi Npou3BOAHOU

6. Bpinykiabele (yHKIIMM MHOTHUX IepeMeHHbIX. Heobxoaumoe M J10OCTaTOYHOE YCJIOBHUE
MHUHHMYMa IJIAJKUX BBITYKIBIX (DYHKIIMH, 3a1aHHBIX HA BBITYKJIOM MHOKECTBE

7. UuciaeHHBIE METOABl MOHMCKa HKCTpemMyMa (QYHKIUHM OJHOW TEPEMEHHOM.
Knaccuueckuii Meton. MeTo paBHOMEPHOTO ITOMCKA

8. UucneHHble METOJIBl NOUCKA OdKCTpeMyMmMa (YHKIHMU OJHOH TEepeMEeHHOH.
Knaccuueckuii Meton. Metoz nopaspsiHOro noucka

9. YncnenHsle METOABl MOUCKA OHKCTpeMyMa (QYHKUUM OJIHOW TMEpPEMEHHOH.
Knaccuueckuit Meron. MeToq eneHus 0Tpe3Ka Ionoiam

10. YucieHHble METOABl NOUCKAa 3KCTpeMyMmMa (YHKIHUH OJHOH TepeMeHHOH.
Knaccuueckuit Meton. MeToz 30J10TOro ceueHus
11. YucneHHble METOABl MOMCKAa OJKcTpemMyMmMa (YHKIHHM OJHOH TMEepeMEeHHOMH.

Knaccuueckuii meroa. Meron @ubonauun
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.
22.

UucieHHBIE METOJBl TMOUCKAa JKcTpeMyMa (YHKIHMU OJHOW TEpPEMEHHOM.
Knaccuuecknit meton. Meton mapabom

UucieHHBIE METOJBl TMOUCKAa JKcTpeMyMa (YHKIHMU OJHOW TEepPEMEHHOMH.
Knaccuueckuit meton. Meton Herotonal |Padcona

UucieHHBIE METOJBl TMOUCKAa JKcTpeMyMa (YHKIHMU OJHOW TEpPEMEHHOMH.
Knaccuueckuit meton. Meton cpeaneit Touku (bombiiano)

YucneHHble METOJbl MOUCKA dKCTpeMyMa (YHKIIMU HECKOJbKUX MEpEeMEHHbIX. MeTon
MOKOOPIMHATHOTO CITyCKa.

YucneHHble METOJbl MOUCKA dKCTpeMyMa (YHKIMU HECKOJbKUX MEpEeMEHHbIX. MeTon
HaWCKOPEUIIEro CIycKa.

YucneHHble METOJbl MOUCKA dKCTpeMyMa (YHKIIMU HECKOJbKUX MEpEeMEHHbIX. MeTon
IrPaJueHTHOrO CITyCKa.

YucneHHble METOJbl MOUCKA dKCTpeMyMa (YHKIIMU HECKOJbKUX MEpEeMEHHbIX. MeTon
HeroToHa.

YucneHHble METO/IbI MOMCKA SKCTpeMyMa (DyHKIIMHM HECKOJIbKUX nepeMeHHbIX. Meton Xykal|
JxuBca

YuciaeHHble METOJbl IMOUCKA 3KCTpeMyMa (QYHKIHMU HECKOJbKUX TMEepPEMEHHBIX.
CummuiekcHbeii Meton Henmnepal lMuna.

[Ipsimast 3agada muHEHHOTO TTpOorpaMmMupoBanus. [IpuHIMN rpaduueckoro pereHus
JIBoiicTBeHHas 3ajada JHHEHHOro mnporpamMmmupoBaHus. llepexom k mnpsMol 3amade.
[Tpunuun rpadguyeckoro peneHus

9.1.3. IIlpuMepHbIii NepedyeHb BAPUAHTOB (3a1aHNI) KOHTPOJIbHBIX padoT

Haxoxaenue sxkcTpeMyma (GyHKIUU OAHON nepeMeHHOU. [Ipumep 3a1aHust Ha KOHTPOJIbHYIO
paboty:

Hana f(x)= 5x"6 —36x"5 + 82.5x"4 — 60x"3 + 36

1) uccnenoBath 3aaHHy0 QyHKIUIO f(X) HAa 0COOBIE TOUKHM AaHATTUTHYECKUM METOIOM.

2) moctpouts rpaduku f(x) u f ’(x), OTMETHTH Ha HUX HAHJACHHBIE OCOOBIE TOUKH.

3) opopmuTh OTUET

. Haxoxnaenue skctpemyma (GyHKUMU OJHOM nepeMeHHOH. [Ipumep 3ananus Ha KOHTPOJIBHYIO

paboty:
Hana f(x)= 5x"6 —36x"5 + 82.5x"4 — 60x"3 + 36

1) Boimonuutek 2 urepauuu MetoaomM HpioToHa. O1leHUTh TOYHOCTh HAWJEHHOTO pEIICHUs.
Havanbhnas Touka x0 = -2.

2) moctpouts rpaduxu f(x) u f ’(x), OTMETHTh HA HUX HAWJCHHBIE TOYKH.

3) opopmuTh OTUET

Haxoxzaenue skcTpeMyma (pyHKIIMH JBYX NepeMeHHbIX. [Ipumep 3a1anus Ha KOHTPOJIbHYIO
paboty:
Hana ¢ynkmus z(x,y)=x"2 +xy +y™"2 —-3x -3y +5

1) aHATUTUYIECKUM METOZOM UCCIEN0BATh PYHKIHIO Z(X, ) Ha IKCTPEMYMBI,
T.€. HAlTH 0cOOBbIE TOYKHU M ONMPEACTUTh UX THII — MAKCUMYM, MUHUMYM WJIH CE/IJIOBasi TOUKA.

2) nmoctpouts: a) 3D rpaduk Gpynkuuu z(X, y); 0) 1MHUM ypOBHS Z(X, y) = const Ha MIOCKOCTH
(X, y). OT™MeTuTh Ha rpaduke ¢ JMHUAMU YPOBHS Z(X, y) HalJeHHbIE 0COObIe TOYKH (MOXKHO
nenatb B MATLAB unn MathCAD). Orpanuuntbest 0671aCThI0 M3MEHEHUS TTepeMeHHbBIX X [1[-5;
5], yUI[-5;5 5]

3) opopmuTh OTUET

Haxoxzaenue skcTrpeMyma (pyHKIIMH JBYX nepeMeHHbIX. [Ipumep 3aanus Ha KOHTPOJIbHYIO
paboty:
Hana ¢ynkums z(x,y)=x"2 +xy +y™"2 —-3x -3y +5

1) BeimonHuTh 2 UTEpanuu 3aJaHHBIM METOJOM - METOJ I'paJHeHTHOTO crmycka. [IpuHaTh
HavanbHas Touka (x0;y0)=[-1; 1].

mar d =1; koo uureHT ymenplienus mara a = 2; OIeHuTh TOUHOCTh HAWJCHHOTO PEIICHUS.

2) nmoctpouts: a) 3D rpaduk Gpynkunu z(X, y); 06) 1MHUM ypOBHS Z(X, y) = const Ha MIOCKOCTH
(X, y). OrmeTuts Ha Tpaduke C JMHUSIMH YPOBHS Z(X, Y) HaliJleHHbIE TOUYKH (MOKHO JeNaTh B
MATLAB nnu MathCAD).

OrpaHu4nThbes 00JIACTHIO0 U3MEHEHUS IepeMeHHbIX X[ 1[-5; 5]; y[I[-5; 5]

3) opopmuTh OTUET
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5. Pemenue 3amaun TMHEHHOTO TPOrPAMMHUPOBAHUS TPA)UUIESCKIM METOIOM.
[Tpumep 3agaHus HA KOHTPOJIBHYIO paboTy:
[IpennpusiTie 31€KTPOHHONW MPOMBIIUICHHOCTH BBITYCKAET JABE MOJEIU PaIUONPHUEMHUKOB,
IpUYeM KaxkJas MOJelb MPOU3BOAUTCS HA OTACIbHOM TEXHOJOTHMYECKOW NUHUHU (IepBoe
W3JIeNie Ha TIEPBOM TEXH.JIMHUH, BTOpPOE — Ha BTOPO# ). CyTOUHBIN 00BEM TPOU3BOACTBA TIEPBOM
nuHuM — 60 u3nenui, BTOpou JUHUM — 75 uznenuili. Ha pagnonpueMHUK nepBol MoAeIn
pacxoayetrca 10 OMHOTUIHBIX 3JIEMEHTOB 3JIEKTPOHHBIX CXEM, Ha PaJUONPUEMHUK BTOPOM
MOJENH — 8 TaKUX K€ 3JIEMEHTOB. MaKCUMabHbII CyTOYHBIN 3amac UCIIOIb3YEMBIX JJIIEMEHTOB
paBeH 800 equHHIIaM.
[TpubBLIb OT peanu3ayy OJTHOTO paIuoONpPUEMHUKA IEPBOM U BTOpoit Moaenu paBHa 300 u 200
pyOJeit COOTBETCTBEHHO.
Ornpenenuth ONTUMAIBHBIN CYTOYHBI 00hEM MPOU3BOJICTBA MIEPBOM U BTOPOU MOJICIICH.
(chopMupoOBaTH MaTEMAaTHUECKYIO MOJICIb, PEIIUTh TpaduUIeCcCKUM METOI0M)

9.1.4. Tembl 1a00paTOPHBIX padOT

. Ilouck sxcTpeMyma (PyHKIIMU OJJHON MEPEMEHHOM.

. Ilouck sxcTpeMyma (GyHKIIMU ABYX NIEPEMEHHBIX 0€3 OrpaHMYCHHN

. Pemenue npsimoit 1 06paTHO# 3a1a4n IMHEHHOTO MPOTrPaMMHUPOBAHHUS .

. Ilouck sxcTpeMyma (GyHKIMU ABYX NMEPEMEHHBIX C YUYETOM OTpaHHMUYCHHH.

. Vzydenue ocHOB paboThI ¢ makeToM mporpamm Optimization Toolbox B cpene MATLAB

AW =

9.2. MeTonnueckne peKOMeHIalUN

YueOHBI MaTepuan u3iaraercs B GopMme, MPeroiaraliiei caMoCTOsSTEIbHOE MBIIIICHUE
CTYJIEHTOB, camooOpa3oBanue. [Ipu 3ToM camocTosITeNbHas paboTa CTyICHTOB UIPAET PEIIAIOIILYIO POJIb
B XO/I€ BCETro Y4eOHOro mpolecca.

HauaTp uzydeHue quCHHUIUIMHBI HEOOXOIMMO CO 3HAKOMCTBA C paboueil mporpaMMoi, CIUCKOM
y4e0HO-METOJUYECKOTO U MporpaMMHOro odecredeHusi. CamocrosiTenbHas padoTa CTyeHTa BKIIOYaeT
paboTy ¢ yueOHBIMH MaTepuajaMH, BBIOJTHEHHE KOHTPOJIbHBIX MEPONPUATHH, MPeayCMOTPEHHBIX
y4€OHBIM TUTAHOM.

B npouecce uzydeHus: TUCUUILIMHBI ISl Ty4YIIETO OCBOEHHUS MaTepHaia He0OX0IUMO PEryJIspHO
obOpamaTbcsi K pEKOMEHAYEMOW JUTEepaType M MCTOYHUKAM, YKa3aHHBIM B y4eOHBIX MaTepuanax;
MOJIb30BaThCsl yepe3 KaOMHEeT CTyAeHTa Ha cailTe YHuBepcuteTa o0pa3oBaTeIbHBIMU pecypcaMu
ANEKTPOHHO-OMOIMOTEYHON CUCTEMBI, a TAK)KE 00IIEeTOCTYTHBIMU UHTEPHET-NIOPTaIaMU, COACPKAIIUMHU
HAay4YHO-TIONMYJSPHbIE U CIEIUaJIU3UPOBAHHBIE MaTepHasbl, MOCBSIICHHbIE PAa3JIUYHBIM acHeKTaM
y4eOHOW AMCUUILITUHBIL.

[Ipu camMoCTOATEIHLHOM U3YYEHHUU TEM CIIEAYHTE PEKOMEHIAIHSIM:

— YTEHHE HWJH MPOCMOTP MaTepHuajia OCYLIECTBISHTE CO CKOPOCTHIO, NOCTATOYHOM Ay
WHAUBUAYATbHOTO TOHMMAaHUS U OCBOEHHS MaTepuajia, BbIJIENsis OCHOBHbIE UJEH; HA OCHOBAHUHU
M3YUYEHHOT'0 COCTaBUThH Te3UChl. OCBOMB MaTepual, MOMbITATbCS COOTHECTH TEOPHUIO C IPUMEpPAMHU U3
MIPAKTUKU;

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

— OCMBICIIMBalTE MPOYUTAHHOE U U3YUYEHHOE, OTBEUATE HA MPEJI0KEHHbBIE BOIIPOCHI.

CtyneHThl MOTYT MOJy4aTh HHAUWBUIyaIbHbIE KOHCYJIbTAIlMH, B T.4. C UCIIOJb30BAaHUEM CPEJICTB
TEJIEeKOMMYHUKAIUH.

[lo nucuunavHe MOTYT MPOBOJIUTHCA JOMOJHUTEIbHbIE 3aHATUS, B T.4. B opMe BEOMHAPOB.
Pacnimcanue BeOMHApOB M 3anucyu BEeOMHAPOB MyOJMKYIOTCS B DJICKTPOHHOM Kypce / JIEKTPOHHOM
YKypHaJIe Mo TUCIUILUINHE.

9.3. TpeGoBaHusl K OLIEHOYHBIM MaTepPHAJIaM JIUIsl JIMI ¢ OTPAHUYEHHBIMH BO3MOKHOCTIMU
3/10POBbsI H HHBAJINI0B

Jis nun ¢ OrpaHUYEHHBIMH BO3MOXHOCTSMHU 3J0POBbS M MHBAJIHUIOB INPEAYCMOTPEHBI
JIOTIOJTHUTEJIHHBIE OLIEHOYHBIE MaTepHalibl, IEPEeYeHbh KOTOPHIX yKa3zaH B Tadmnwie 9.2.

Tabnuma 9.2 — JlomonHUTENbHBIE MaTepHallbl OLICHUBAHUS ISl JIUIl C OTPAHUYCHHBIMH
BO3MOXHOCTSIMHU 3JI0POBbsSl U MHBAJIUIOB
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Kareropuu oby4aromuxcs

Buasl 1ooHUTENEHBIX OLEHOYHBIX
MaTepHuaioB

q)OpMI)I KOHTPOJIA U OLICHKHU
pe3yIbTaTOB OOYUECHHUS

C HapylIeHHsIMU cllyXa

TecTbl, TUChbMEHHBIC
CaMOCTOSTENIbHBIE PAOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE pabOThI

[IpenmyniecTBEHHO TUCHbMEHHAS
MpoBepKa

C HapyLIEeHUAMU 3pEHUS

CobecenoBaHue 1o BOIIPOCaM K
3a4eTy, ONpoc MO TePMUHAM

[Ipeumy1iecTBEHHO yCTHas
poBepKa (MHIUBUYaTBHO)

C HapylLIeHUSIMH OIIOPHO-
JIBUTATEJILHOTO alapara

Pemenue nucTaHIIMOHHBIX TECTOB,
KOHTPOJIbHBIE pa0OThI, TMCbMEHHbBIE
CaMOCTOSITENIbHBIE PaOOTHI, BOITPOCHI

K 3a4eTy

[IpeumyiecTBEHHO
JUCTAaHIMOHHBIMU METOIaMH

C orpaHU4YeHHUSIMHU 110
o01IIeMe IUIINHCKUM
MOKa3aHHUIM

TecTbl, THCbMEHHBIC
CaMOCTOSTENIbHBIE PAaOOTHI, BOITPOCHI
K 3a4€Ty, KOHTPOJbHBIE paOOTHI,
YCTHBIE OTBETHI

[Ipenmy1iiiecTBEHHO MPOBEpPKa
METOJIaMH, ONPEIEISIOIIMMHUCS
UCXOS U3 COCTOSIHUS
oOyyJaromerocss Ha MOMEHT

MIPOBEPKH

9.4. MeToauuecKkue PEKOMEHIAIUHA MO OCHOYHBIM MaTepuadamM AJd JUIl ¢ OrPpAaHUYCHHBIMHA
BO3MOKHOCTSAAMH 310POBbA U HHBAJINI0B

Jist Ui ¢ OTpaHUYEHHBIMH BO3MOYKHOCTSMH 3JI0POBbS U MHBAJIHUIOB MPEAyCMaTPUBACTCS
nocTymnHas popMa npeaoCTaBICHHs 3aJaHHIA OIICHOYHBIX CPEIICTB, & UMEHHO:

— B Ie4aTHou (opme;

— B Ie4aTHOH (hopMe ¢ YBEITUYCHHBIM IIPUPTOM;

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— METOJIOM YTCHUS aCCUCTCHTOM 3aJ]aHHs BCITYX;

— MPEIOCTaBICHHE 3aIaHNUs C UCIIOJIB30BAHUEM CYPJIOTIEPEBO/IA.

JIumam ¢ orpaHUYEHHBIMH BO3MOXXHOCTSIMHU 3[I0POBbSl U MHBAIUIAM yBEIHMYHBACTCS BPEeMsl Ha
MOJATOTOBKY OTBETOB Ha KOHTPOJIbHBIC BOMPOCHI. [[s Takux oOydaroIIMXcs MpeaycMaTpUBaeTCs
nocTymnHas popMa npeoCTaBICHH OTBETOB HA 33aJJaHHs, 2 UMEHHO:

— MUChMEHHO Ha Oymare;

— HabOp OTBETOB Ha KOMIIBIOTEPE;

— HabOp OTBETOB C UCIOJIH30BAHUEM YCIIYT aCCHCTEHTA;

— MPEJICTaBJICHUE OTBETOB YCTHO.

[Ipouenypa oneHUBAHHUS PE3yIbTATOB OOYYCHHUsS JHUIl C OTPAHUYCHHBIMHU BO3MOXKHOCTSIMHU
3I0pPOBbSI U MHBAIUOB 0 JAUCIUILIMHE TPEIyCMaTPUBACT MPEAOCTaBlIeHUE HHPOopManuu B hopmMax,
aJIalITUPOBAHHBIX K OTPAHUYCHHSIM UX 3JI0POBbsI U BOCIIPHATHSL HH(POPMAIIUH:

Jst i ¢ HapyIeHUsIMU 3PeHus:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B I€YaTHOW (hOpMe YBEIUICHHBIM IPUPTOM.

Jst i ¢ HApyIIeHHsIMU cJIyXa:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

J1s i1 ¢ HAPYIIEHHUSIMU OTIOPHO-IBUTATEJIbHOTO anmapara:

— B (popMe 2IIEKTPOHHOTO IOKYMEHTA,

— B IIeYaTHOM (opme.

[Ipu HEOOXOMMMOCTH JJISI JUIl C OTPAHHUYCHHBIMU BO3MOXKHOCTSIMH 3J0POBbsI U MHBAJIHJIOB
mpoIielypa OlCHUBAHUS PE3yJIbTaTOB 00yUEHHSI MOXKET MPOBOJAUTHCS B HECKOJIBKO 3TATIOB.
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