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1. O01mue moJI0:KeHus
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
MPAKTUYECKHUX 3a]a4.

2. U3YyYUTHh METOJbl PEUICHUs] TUIMOBBIX 3aJa4 ONTUMHU3ALUHUU C MOMOIIBIO COBPEMEHHBIX
MIPOrPaMMHBIX CPEJICTB.

3. Hay4HUTbCA OLIEHUBATh TOYHOCTH IMOJTYYEHHOT'O ONTUMAJIbLHOTO PEIICHUS.

2. MecTo aucuunannsl B crpykrype OIIOIT

bnok nucuunnun: b1. ucuumiunast (Moayan).

Yacte Otoka gucrmiing: O0g3aTeIbHas 4acTh.

Monyne quctumiue: Moayns HanpasieHus noarotoBku (hard skills — HS).

Nunexc qucuumiunel: 51.0.02.01.

PeanusyeTcs ¢ mpUMEHEHHEM D3JIEKTPOHHOTO OOy4YeHUs, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTHH.

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
WNHauKaTOpsl OCTHKEHUS [Tnanupyemble pe3yabTaThl O0ydeHUS 110
KOMIICTEHIIMH JUCLUIUIMHE

Komnerenius

yHHBepcaJIbeIe KOMIIETCHIIUN

Oo0menpogeccnoHaNbHbIe KOMIIETCHIIUH
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OIIK-1. Cniocob6en
CaMOCTOSITEILHO
npuoOpeTaTh, pa3BUBATh U
MIPUMEHSTh
MaTeMaTHYECKHE,
€CTeCTBEHHOHAYYHbIC,
CoIHaIbHO-
SKOHOMMYECKHUE U
npodeCCHOHANILHBIC
3HAHUS JIJIS PEIICHUS
HECTaHJAPTHBIX 3314, B
TOM YHCJIE B HOBOM UIIH
HE3HAKOMOU cpejie U B
MEXKTUCITUTLTHHAPHOM
KOHTEKCTE

OIIK-1.1. 3naer
MaTeMaTHYECKHE,
€CTeCTBEHHOHAYYHbBIC U
COIMATLHO-9KOHOMHYECKHE
METO/bI IJIs1 UCIIOIL30BaAHMS B
poheCCHOHATBHOM
JIEATEILHOCTH

3HaCT YUCJICHHBIC MCTOAbI OIITUMH3AallMU J1JIs
HCII0JIb30BaHUA B npoq)eccnommm{oﬁ
JACATCIIBHOCTHU

OIIK-1.2. YMmeeT
CaMOCTOSTEJIBHO pPeIllaTh
HECTaHJapTHBIC
npodeCCHOHANIbHBIC 33]1a4H, B
TOM YHCJIE B HOBOM UIH
HE3HAKOMOU cpejie U B
MEXKTUCITUILTUHAPHOM
KOHTEKCTE, C IPUMECHEHUEM
MaTeMaTHYECKHUX,
€CTECTBEHHOHAYYHBIX,
COIUATLHO-9KOHOMHYECKHX U
po(eCCHOHATBHBIX 3HAHUI

YMCET CaMOCTOATCIIbHO PCIIATh
HpO(bCCCPIOHaHBHBIC 3aga4u, B TOM 4YHCJIC B
MCKIAUCIUIIMHAPHOM KOHTCKCTEC, C
INPUMCHCHHUEM YUCJICHHBIX METOJ0B
OIITUMHU3AIUN

OIIK-1.3. BmageeT MeTogaMu
TEOPETUUYECKOTO U
JKCTIEPUMEHTAITBHOTO
HCCIeNOBAaHHUSI 00BEKTOB
npodeccruoHanbHON
JeSITCILHOCTH, B TOM YHCJIC B
HOBOW WJIM HE3HAKOMOU Cpesie u
B MEKIUCITUTUINHAPHOM
KOHTEKCTE, JJIsl PEelIeHus 3a/1a4
npodeccruoHanbHON
JIeSITeILHOCTH

BJIaACCT MCTOJaMH U TPOTpaMMHBIMU
cpeacTBaMu JIAd pCICHUA 3a1a4
HpO(bCCCHOHaHBHOﬁ JCATCIIbHOCTH HA OCHOBEC
INPUMCHCHUA YHUCJICHHBIX MCTOJOB
OIITUMHU3alINH, B TOM YUCJIC B
MCKIANCIUIUIMHAPHOM KOHTCKCTEC
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OIIK-2. Cniocoben
paspabarbiBaTh
OpUTHHAIIbHBIE
AITOPUTMBI U
MIporpaMMHbIE CPEJICTBA, B
TOM YHCIIE C
HCIOJIb30BaHUEM
COBPEMEHHBIX
HMHTEJIEKTYaTbHBIX
TEXHOJIOTHH, JJIs
penieHus
npodeccHoHaNbHBIX 3a7a4

OIIK-2.1. 3naet coBpeMeHHbIE
rH(}OpMaIOHHO-
KOMMYHHKALIMOHHBIE U
MHTEJUICKTyaJIbHbIE
TEXHOJIOTHH,
MHCTPYMEHTAIIbHBIE CPEIbI,
IPOTrPaMMHO-TEXHUYECKHUE
TIaTGOPMBI JUIS PEIICHHS
npodecCHOHATBHBIX 33/1a4

3HACT COBPCMCHHBIC I/IH(l)OpMaL[I/IOHHO-
KOMMYHUKAIMOHHBIC U HHTCJIJICKTYAJIbHBIC
TCXHOJIOTUH, HHCTPYMCHTAJIbHBIC CPCbI,
IIPOrpaMMHO-TCXHHUYICCKHUC HJ'IaT(bOpMLI JIIA
peICHuA HpO(l)eCCI/IOHaJ'IBHBIX 3aaa4 Ha OCHOBC
IIPUMCHCHHA METOI0B YHUCICHHON ONTUMM3AIUHN

OIIK-2.2. Ymeer
000CHOBBIBATH BEIOOP
COBPEMEHHBIX
rH(}OpPMAaIOHHO-
KOMMYHHKALIMOHHBIX U
MHTEJUICKTYaJIbHBIX
TEXHOJIOTHH, pa3pabaThiBaTh
OpPHUTHHAJIBHBIE AJITOPUTMBI U
pOrpaMMHBIE CPEICTBA JUIS
pemenust mpodeccCHoHaIbHBIX
3ama4y

yMeeT 000CHOBBIBATh BBIOOP COBPEMEHHBIX
UHTEJUIEKTYaJIbHBIX TEXHOJIOIUH,
pa3palaTbIBaTh AITOPUTMBI U IPOTPaAMMHBIE
CpEeICTBa [Vl peLIeHUs PO(ECCHOHAIBHBIX
3aJ1a4 Ha OCHOBE IPUMEHEHHSI METO/I0B
YUCIEHHON ONTUMM3aLUN

OIIK-2.3. Baaneetr MmeTogaMu
pa3pabOTKH OPUTHHATBHBIX
MIPOrPaMMHBIX CPEJICTB C
WCIIOJIh30BAHUEM COBPEMEHHBIX
rH(}OpMaIOHHO-
KOMMYHHUKAITMOHHBIX, B TOM
YKCIIE U MHTEIUICKTYIbHBIX
TEXHOJIOTUH, JUTSl pEIICHUS
po(heCCHOHANIBHBIX 3a/1a4

BJIaJIe€T METOJIaMH pa3pabOTKH OpUTHHAIBHBIX
MIPOrpaMMHBIX CPEJICTB C UCIOIb30BAHUEM
COBpPEMEHHBIX UHPOPMALIMOHHO-
KOMMYHUKAIIUOHHBIX, B TOM YHCJIE U
MHTEJUIEKTyaJIbHBIX TEXHOJIOT UM, IS peIIeHUs
npo¢eCCHOHANIBHBIX 33/1a4 Ha OCHOBE
HNPUMEHEHHsI METOJI0B YUCIEHHON ONTUMH3ALNH

OIIK-5. Cniocob6en
pa3pabaTbIBaTh U
MOJICPHU3HPOBATH
MIPOrPaMMHOE H
ammapaTHoe oOecIieueHre
WHGPOPMAIIMOHHBIX U
aBTOMAaTHU3UPOBAHHBIX
CHCTEM

OIIK-5.1. 3naer coBpeMeHHOE
POrpaMMHOE U armapaTHOe
obecrieueHue
MHQOPMAIIMOHHBIX U
aBTOMAaTU3UPOBAHHBIX CUCTEM

3HaeT COBPEMEHHOE ITPOrpaMMHOE 00ecTiedeHne
JUIS aBTOMaTU3UPOBAHHBIX CUCTEM
npoexkTupoBanus CBY nieneit 1 ycTpoicTs

OIIK-5.2. YMmeeT
pa3pabaTbIBaTh MPOrPaMMHOE U
amnmapaTHoe obecreueHne
WHGOPMAIIMOHHBIX U
ABTOMAaTU3UPOBAHHBIX CUCTEM
JUTSL PEIICHHS
po(heCCHOHAIBHBIX 3a/1a4

yMeeT BbIOMpaTh U pa3padaThiBaTh
IIporpaMMHOE oOecreyeHue
ABTOMAaTU3UPOBAHHBIX CUCTEM JUIS PELICHMS
npodecCHOHABHBIX 33/1a4 B 00JIACTH
npoexkTupoBanus CBY nieneit n ycTpoicTs

OIIK-5.3. Bnageet MmeTogaMu
MO}IepHI/ISaHI/II/I nporpaMmMHOTO
Y anmapaTHoro 00ecIeYeHuUs
WHGOPMAIIMOHHBIX U
ABTOMAaTU3UPOBAHHBIX CUCTEM
JUTSL PEIICHHS
poheCCHOHANIBHBIX 3a/1a4

BIIJICET METOAAMH MOJICPHU3AIHI
MIPOTrpaMMHOT0 0OecTeueHust
ABTOMAaTU3UPOBAHHBIX CUCTEM VIS PELLCHMUS
podecCHOHANBHBIX 33/1a4 B 00JIACTH
npoexkTupoBanus CBY nieneit u ycTpoicTs

IIpodeccuonanbHbIe KOMIIETEHIUH

4. O0beM TUCHUIIMHBI B 324€THBIX eIMHUIAX ¢ YKA3aHHEM KOJIUYEeCTBA aKaleMUYeCKUX YaCoB,
Bbl/IeJIEHHBIX HA KOHTAKTHYI0 Pa00oTy 00y4aloluXxcs ¢ npenojgaBarejiemM
U HA CAMOCTOSITEIbHYIO PadoTy 00y4aromuxcs
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OO6mmas TpyA0€MKOCTh TUCIMIUIMHBI COCTABIISIET 5 3aU€THBIX euHull, 180 akagmeMUuecKux 4acos.
Pacnpenenenue Tpya10eMKOCTH TUCIHUIUIMHEI 110 BHIaM YU4€OHOU JEATEIBPHOCTH MPEJACTABICHO B
tadimue 4.1.
Tabmmma 4.1 — Tpy10eMKOCTh AUCIUIUIMHBI IO BUJAM YUYSOHOM eI TeTbHOCTH
Beero  |CemecTpbl

4acoB 1 cemectp

Bupl yaeOHOI nesiTebHOCTH

KonTakTHas aynuTopHas padora 00y4alomuxcs ¢ npenojaBareseM, BCero 40 40
JIeKunoHHbIE 3aHATHS 12 12
[IpakTHyeckue 3aHATUA 10 10
JlaGopaTopHbIe 3aHATHS 18 18
CamocTosiTe/ibHasi padoTa 00y4aloUIUXCcsl, B T.4. KOHTAKTHasA 104 104
BHeayJAuTOpHasi padoTa o0y4aromuxcs ¢ npenoaasareieM, Bcero
[ToaroroBka K TECTUPOBAHUIO 20 20
[ToaroToBka Kk KOHTPOJIBHOM paboTe 12 12
[ToaroroBka k mabopaTopHOi paboTe, HAMMCAHUE OTYETA 72 72
IToaroroBka u capaya JK3aMeHa 36 36
O0mas TpyaoeMKoCTh (B 4acax) 180 180
Oo6mas TpyaoeMKocTh (B 3.€.) 5 5

5. CTpykTypa u cojep:kaHue TUCHHUIIMHBI
5.1. Pa3znennl (TeMbl) JUCHUNIMHBI U BUAbI Y4eOHOI 1eITeJIbHOCTH

CTpyKTypa IHCIUILUIMHBI TIO pa3jaeiaM (TeMaMm) ¥ BHjaaM Y4eOHOW JNesTeIbHOCTH NMPUBEACHA B
tabymue 5.1.
Tabmuma 5.1 — Pazens! (TeMbl) TUCIUILIMHBI M BUABI YI€OHON ACATEIHHOCTH

Hasanus paznenoB (Tem) Jlex. [Ipak. | JIa0. Cam, Beero dopmMupyemsbie
JUCITUTITUHBI Satt, 3aH., 9 | pao. pao., | uacos (bes KOMITETCHITIHT
q q 9K3aMEHa)
1 cemecTp
1 OO6miast mOCTaHOBKA 3aa4K 2 2 - 4 8 OIIK-1, OIIK-5
ONTUMM3AINHU
2 AHaIMTHYECKHE U YNCICHHEIC 2 2 4 26 34 OIIK-1, OIIK-2,
METO/]Ibl 0€3yCIIOBHOM ONTUMH3ALUU OIIK-5
GyHKIUI OqHON IEpeMEHHOM
3 AHaJIMTUYECKUE U YHCJICHHEIC 4 2 4 26 36 OIIK-1, OIIK-2,
METO/]IbI 0€3yCIOBHOM ONTUMH3AIUU OIIK-5
GYHKIMIT MHOTHX TIEPEMEHHBIX
4 AHaTUTUYCCKUE M YUCICHHBIC 2 4 8 26 40 OIIK-1, OIIK-2,
METOBI ONTUMU3ALNU YHKIUH OIIK-5
MHOT'HX [TEPEMEHHBIX C YYETOM
OrpaHUYECHUN
5 IIporpaMmMHbI€ CpeacTBa st 2 - 2 22 26 OIIK-1, OIIK-2,
pelIeHHs] ONTUMHU3AUOHHBIX 3a/1a4 OIIK-5
Hroro 3a cemectp| 12 10 18 104 144
Hroro| 12 10 18 104 144

5.2. Coaep:xanue pa3iesoB (TeM) TUCHUNIMHBI

Copepxanue pa3eiioB (TeM) JUCIUTLINHBI (B T.9. IO JISKIIHSIM) IPUBEICHO B TadwmIe 5.2.
Tabmuua 5.2 — Copeprkanue pa3nenoB (TeM) AUCHUILTHHBI (B T.U. 11O JICKIUSIM)
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TpynoemkocTsb

HazBanus paznenos (Tem) Coneprxanue pasieson (Tem) dopmMmupyemsbie
JUCIUTITUHBI JUCIHUTUTUHBI (B T.4. 11O JICKIHSM) (eKIOHHbIE KOMITETCHIINH
3aHATHA), U
1 cemecTp
1 O6mas nocraHoBKa Hcropust BOSHUKHOBEHUS 2 OIIK-1
3aja4l ONTHMH3AIII ONTUMU3AIMOHHBIX 3a7a4. Ob1ee
MOHSATUE ONTUMU3ALINH.
HeobxonuMmeie ycnoBus s
MOCTAaHOBKHM 33Ja4l ONTUMU3AIIH.
O6mas popmynupoBka 3a1a4y
ONTUMU3ALIUU
Hroro 2
2 AHanuTHYECKUE U Heo0xonuMele U 10CTaTOYHBIE 2 OIIK-1, OIIK-2,
YHCIJICHHBIE METO/IbI YCIIOBHS KCTpeMyMa (PyHKITUNA OTHOU OIIK-5
0€3yCIIOBHOW ONTUMU3AIINH | IEPEMEHHONW. MeTOoIbl HyJIEBOTO U
GyHKIHN 0THOM MEepBOro MOPsAKA JIJIsl pEIIECHUs 3a]1a4
MepeMEHHON ONTUMU3AINH (PYHKITUN OJTHON
MePEMEHHOM.
Htoro 2
3 AHanuTHYECKHE U [TocTanoBka 3a1aumn 6e3yCIIOBHOM 4 OIIK-1, OIIK-2,
YUCJICHHBIE METO/IbI ONTUMH3AINU QYHKIIMA MHOTHX OIIK-5
0e3yCIIOBHOM ONTUMU3ALINHY | IepeMeHHbIX. Matpuna ['ecce,
(GYHKIIMH MHOTHX KBaJIpaTHYHBIC (DOPMBI, YCIOBHS
MepEMEHHBIX 0€3yCII0BHOT'O 3KCTPEMyMa,
MCCJIEIOBAHUE TOYEK IKCTPEMYMOB.
bazoBbie asiropuT™Mbl perieHus 3a1aq
0€3yCII0BHOM ONTUMHU3AIIUH.
HTtoro 4
4 AHaAIUTHUYECKHUE U HeoOxonuMsble 1 TOCTATOUYHEIE 2 OIIK-1, OIIK-2,
YUCJICHHBIE METObI YCIJIOBHSI YCIIOBHOTO SKCTpEMYyMa. OIIK-5
onTUMU3aK QyHKIUN Oyuknwus Jlarpanxka, orpaHuueHUs
MHOT'MX MTEPEMEHHBIX C THUIIa PaBEHCTB, UCCIEIOBAaHUE TOUEK
Y4ETOM OrpaHUYEHUN Ha SKCTpeMyM. ba3oBbie anropuTMbl
pelIeHus 3a1a4 yCI0BHOM
ONTUMU3ALINH.
Hroro 2
5 IlporpammHsie cpenctBa |[IpuMmeHeHne makera nporpamm 2 OIIK-1, OIIK-2,
JUTSL peTIeHUS Optimization toolbox n3 MATLAB OIIK-5
ONTUMU3AIMOHHBIX 3a7]a4 | ISl PEIICHUS TUIIOBBIX
ONTHMHU3AIIMOHHBIX 3a7a4.
Htoro 2
Hroro 3a cemectp 12
Hroro 12
5.3. [IpakTuyeckue 3aHATHS (CEMUHAPbI)
HanMmeHnoBaHue MpakTUYECKUX 3aHATUN (CEeMHHAPOB) MPUBEACHO B Tabmuie 5.3.
Tabnuma 5.3. — HauMeHnoBaHue NMpakTUYECKUX 3aHATUN (CEMHHAPOB)
Haspanus pasnenos HaunmenoBanue npaktudyeckux 3auatuii | TpynoeMkocTs, | Dopmupyemblie
(TeM) TUCIUIUTAHBI (cemuHapoB) q KOMITETCHITNH
1 cemecTp
6
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1 O6miast mocranoBka  |OOmIee MOHSATHE ONTUMHU3AIINH. 2 OIIK-5
3amayn ontumu3anuu | HeoOxomumble yCIIOBUS /7Sl TOCTaHOBKH
3amaun ontumuzanun. O0mas
(dhopMyITUpOBKa 3a/1a4 ONTUMHU3AIINH.
Hroro 2
2 AHaIUTAYECKHUE U HeoOxoaumbie U JOCTAaTOYHBIC YCIOBHS 2 OIIK-1, OIIK-2,
YUCJIEHHBIE METO/IbI AKCTpeMyMa (PYHKLIUH OHON OIIK-5
0e3yclI0BHOM IIEpEMEHHON. METOIbI HYJIEBOTO U
onTUMU3aK PyHKIUN |TepBOTrO MOPSAKA AJs PeICHUS 3a1a4
OZHOM NEPEMEHHOU onTUMU3AIHNH (PYHKIHUU OJTHOM
[IEPEMEHHOM.
Hroro 2
3 AHaIUTUYECKHE U [TocTanoBka 3a1aun 6€3yCI0BHOM 2 OIIK-1, OIIK-2,
YUCJIEHHBIE METOIEI ONTUMHU3ANNHN GYHKIIUA MHOTHX OIIK-5
0e3yCIIOBHOM nepemeHHbIX. Matpuiia ['ecce,
onTUMH3aMK QyHKIUN |KBaapaTUyHbie (POPMBI, YCIOBUS
MHOTHUX NEPEMEHHBIX  |0€3yCIOBHOIO AKCTPEMYMa,
HCCIIE0BAHUE TOYEK SKCTPEMYMOB.
ba3oBble arOopUT™MBI pelIeHus 3a1a4
0€3yCIIOBHOW ONTUMHU3AINHI
Hrtoro 2
4 AHaIIUTUYECKHUE U HeoOxomumbie U JOCTATOYHBIC YCIOBHS 2 OIIK-1, OIIK-2,
YUCJICHHBIE METO/IbI YCJIIOBHOTO 3KcTpemMyMa. DyHKIMs OIIK-5
ontumm3anyu Gyakuuii |Jlarpanka, orpaHUYCHHS TUTIA PABEHCTB,
MHOTHX MEPEMEHHBIX C |UCCIIEIOBAHUE TOYEK HA IKCTPEMYM.
y4eToM orpannueHuid | ba3zoBbie aliropuT™bl pemieHus 3a1a4
YCJIOBHOM ONTUMM3ALINH.
[TocTanoBKa 3a1a4u TUHEUHOTO 2 OIIK-1, OIIK-2,
nporpammupoBanus (JIIT). [Ipsmas u OIIK-5
nBorictBeHHas 3anava JII1. ['paduaeckoe
pewmenne 3anayuu JII1. Cumriuiekc MeTos
st pemienus 3anaydun JIIT.
Htoro 4
Hroro 3a cemectp 10
Hroro 10
5.4. JlaGopaTopHbIe 3aHATHSA
HaumenoBanue nabopatopHbix paboT npuBeaeHo B Tadbnuie 5.4.
Tabmuna 5.4 — HaumeHnoBaHue 1a00paTOPHBIX padoT
HasBanus pasnesnoB (Tem) HaumenoBanue adoparopusix | TpynoeMkocTs, |  PopMupyemsbie
JUCLUTIIUHBI pabot q KOMIIETEHIIUHU
1 cemecTp
2 AHanuTHYECKUE U [Touck sxcTpemyma GyHKIUN 4 OIIK-1, OIIK-2,
YHUCJICHHBIE METObI OJIHOM IIEPEMEHHOM. OIIK-5
0€3yCIIOBHOW ONTUMU3ALINHI
(byHKUIUN OJHOM IepeMeHHON Hroro 4
3 AHanuTuyecKue u [Touck sxcTpemyma GpyHKITUH 4 OIIK-1, OIIK-2,
YHCJICHHBIE METO/IbI JIBYX TMIEPEMEHHBIX 0€3 OIIK-5
0€3yCIIOBHOW ONTUMHU3AINHI OTpaHUYCHUHN
GYHKIMI MHOTHX IEPEMEHHBIX Htoro 4
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4 AnanuTHyecKue u Pemenue npsimoii u oOpaTHOM 4 OIIK-1, OIIK-2,
YHCJICHHBIE METO/IbI 3a7a4M JIMHEHHOTO OIIK-5
onTUMU3aHH QYHKINH IIPOrpaMMHUPOBAHHUS .
MHOTHUX MEPEMCHHBIX € Y9CTOM |[Jouck 3kcTpeMyMma (pyHKIHUU 4 OIIK-1, OIIK-2,
OrpaHHYCHUH JBYX IIEPEMEHHBIX C YYETOM OIIK-5
OTpaHUYCHUH.
Htoro 8
5 Ilporpammusblie cpeacTBa s | M3ydeHue ocHOB pabOTHI C 2 OIIK-1, OIIK-2,
peLIEeHNs ONTUMU3ALUOHHBIX  |IIAKETOM IIPOrpaMm OIIK-5
3a/1a4 Optimization Toolbox B cpene
MATLAB
Hroro 2
Hroro 3a cemectp 18
Hroro 18

5.5. KypcoBoii npoexkT / kypcoBasi pabora

He npegycmoTpeHo yaeOHBIM MIJIaHOM

5.6. CamocTosiTesibHast paboTa

Buasl camocTosTebHOM paboThL, TPYAO0EMKOCTh U (POPMUPYEMble KOMIIETEHIIMU IPEICTABIIECHBI B

tabmuie 5.6.
Tabnuma 5.6. — Buabl camocTosTenbHOU paboThl, TPYA0EMKOCTh U (HOPMHUPYEMble KOMIIETSHIIUN
Bunnr
HasBanus paznenos . Tpynoemkocts, | Dopmupyembie Dopmbl
(Tem) AMCUMITITUHBI CaMOCTOATEITRHON q KOMITIETEHIINH KOHTPOJIS
paboThl
1 cemecTp
1 O6mast nocranoBka |Iloaroroska k 4 OIIK-5 TectupoBanue
3a/lauyv ONTHUMHU3ALNKA | TECTHPOBAHUIO
Hroro 4
2 AHaIUTHYECKHUE U IloaroroBka k 4 OIIK-1, OIIK-2, | KouTpoapHas
YK CJIEHHBIE METOIbI KOHTPOJILHOM paboTe OIIK-5 pabota
Oe3yCIOBHOI [oxaroToBka K 18 OIIK-1, OIIK-2, | JlaGopaTopHas
onTuMu3anuk QYHKUMH | jaGopaTopHOi paboTe, OIIK-5 pabota
OJ{HOH NEPEeMECHHON HAIHMCaHUE OTYETA
IloaroroBka k 4 OIIK-1, OIIK-2, | TectupoBaHue
TECTUPOBAHUIO OIIK-5
Hroro 26
3 AHanuTH4YeCcKHue U IloaroroBka k 4 OIIK-1, OIIK-2, | KouTtponpHas
YHUCJIEHHbIE METO/IbI KOHTPOJILHOHM paboTe OIIK-5 pabora
0Oe3yciIoBHOM [ToaroroBka k 18 OIIK-1, OIIK-2, | JlaboparopHas
onTumusanuk QYHKIMH | jaGopaTopHOii pabore, OIIK-5 pabota
MHOTUX TICPCMCHHBIX  |HamucaHWEe OTYeTa
IToaroroBska k 4 OIIK-1, OIIK-2, | TectupoBanue
TECTUPOBAHUIO OIIK-5
Hroro 26

CornacoBaHa Ha noptane N2 74516




4 AHanuTHYECKHUE U ITonroroBka K 4 OIIK-1, OIIK-2, | KoutponpHas
YHUCJIEHHBIE METO/1bI KOHTPOJILHOH paboTe OIIK-5 pabora
ontumu3anuu GyHKIMH | [TogroroBka K 18 OIIK-1, OTIK-2, | JIaGopaTtopHas
MHOTHUX MEPEMCHHBIX C | rabopaTopHO padoTe, OIIK-5 pabota
Y4E€TOM OTPAHUYCHUN  |HanMCaHUE OTYETa
IToaroroska k 4 OIIK-1, OIIK-2, | TecrupoBanue
TECTUPOBAHUIO OIIK-5
Hroro 26
5 IlporpammHbie [ToaroroBka k 18 OIIK-1, OIIK-2, | JlaboparopHas
Cpe/ICTBA /IS PEICHHS |JIabopaTopHOM padoTe, OIIK-5 pabota
ONTUMU3AIIMOHHBIX HamucaHue oT4yera
3a1a4 IloaroroBka k 4 OIIK-1, OIIK-2, | TectupoBanue
TECTUPOBAHUIO OIIK-5
Hroro 22
Hroro 3a cemectp 104
IToaroroBka u caada 36 DK3aMeH
JK3aMeHa
Hroro 140

5.7. CooTBeTcTBHE KOMIIETeHIUH, GOpMHPYEeMBbIX IPH U3YYEHNH AUCHHUIIMHBI,
1 BHJ0B Y4eOHOIi 1esiTeIbHOCTH

CooTBeTcTBUE KOMIIETEHIIUH, (OPMUPYEMBIX NMPU U3YUYEHHH JUCLUIUIMHBI, U BUJIOB yueOHOM
JeSTeTLHOCTH TMPEICTABIICHO B Tabymiie 5.7.
Tabnuna 5.7 — CooTBETCTBUE KOMIETEHIHNH, (OPMUPYEMBIX IPU U3YUEHUU AUCLUILINHBI, U BUJOB

3aHITUH
Bunbt yueOHOI esTenbHOCTH
dopMupyemsle
Jlek. | Ilpak. | Jla6. | Cawm. DopMBI KOHTPOJIS
KOMIICTCHITHH
3aH. 3aH. pao. pao.
OIIK-1 + + + +  |KonTposbHas paboTta, JlaboparopHas
pabota, TectupoBanue, JK3aMeH
OIIK-2 + + + + KonTponbaas pabota, Jlaboparopuas
pabota, TectupoBanue, JK3aMeH
OIIK-5 + + + + Kontposnbnas padota, JJaboparopnas
pabora, TectupoBanue, JK3aMeH

6. PeiiTuHroBasi cucreMa /1Jisl OlEeHKH yCIIeBAeMOCTH 00y4aromuxcst
6.1. banabHbie oneHKH 11t GOPM KOHTPOJISA

bannbHble onieHkH U1t POpPM KOHTPOJIS IPECTaBICHbI B Ta0muie 6.1.
Tab6muma 6.1 — bambHbIE OLIEHKH

N . | MakcuManbHbIN 6amt
MaxkcumanbHbIN MaxkcumanbHbIN
3a MepHoJ MEXTY Bcero 3a
DopMBbI KOHTPOJISI 6amt Ha 1-yro KT ¢ OaJi 3a mepuoI
2KT u Ha KoHel CeMecCTp
Hauana cemectpa | mexay 1KT u 2KT
cemecTpa
1 cemecTp
KonrtpomnsHas padora 5 5 10 20
JlaGopaTtopHnas pabota 10 10 10 30
TectupoBaHnue 0 0 20 20
DK3aMeH 30
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Htoro makcumyM 3a 15 15 40 100
epuo.
Hapacratomum ntorom 15 30 70 100

6.2. [lepecuer 0a/1J10B B OLIEHKH 32 TeKYIIM KOHTPOJIb

[Tepecuet 6amIoB B OLIEHKH 32 TEKYILIUI KOHTPOJb MPECTaBIeH B Tabnuie 6.2.
Ta6mmia 6.2 — Ilepecder OaIOB B OIEHKH 32 TEKYIIMI KOHTPOJIb

bamibl Ha faTy TEKyIero KOHTpoIs OneHka

> 90% ot MakcuMaibHOI cymMMbl OamioB Ha gaty TK 5

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

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

N |W ([

< 60% ot MakcuMaibHOI cymMbl OamioB Ha naty TK

6.3. Ilepecuer cymMMblI 02/1JIOB B TPAAMLIMOHHYIO U MEKAYHAPOIHYI0 OLEHKY

[lepecuer cymmBbl 0auIOB B TPAIULMOHHYIO M MEXIYHAPOAHYIO OLEHKY MPEACTaBIICH B TaOIuUIE

6.3.
Tabmuma 6.3 — Ilepecuer cymMMbl 6AJUIOB B TPAIUIIMOHHYIO U MEKIYHAPOIHYIO OLICHKY
Hrorosas cymma 6asios,
OneHka YUHUTBIBAET YCIEUIHO CIAHHBIN Onenka (ECTS)
HK3aMEeH
5 (oTaMYHO) (3a4TEHO) 90 - 100 A (0TIMYHO)
4 (xopor110) (3a4TEHO) 85 -89 B (ouens xopomio)
75— 84 C (xoporo)
70 - 74 D (ynoBieTrBopUTEIBHO)
3 (yAOBIETBOPUTENHHO) (3aUTEHO) 65— 69
60 — 64 E (mocpencTBeHHo)
2 (HeyOBJIETBOPUTENHHO) (HE 3aYTEHO) Hwuxe 60 6ammoB F (HeynoBieTBOpUTENBHHO)

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

1. Jlecun, B. B. OcHOBBI MeTO/0B onTUMH3anuu : yuebHoe nmocodbue / B. B. Jlecun, 1O. II.
JlucoBeu. — 4-e¢ usn., crep. — Caunkr-IletrepOypr : Jlanp, 2022. — 344 c. — ISBN
978-5-8114-1217-4. — Texcr : 2neKTpOHHBIN // JIaHb : 3IEKTPOHHO-OMOIMOTEUHAs cucTemMa. — Pexum
JOCTyma: JJis aBTOPHU3. NoOJib3oBaTelield. [DIEKTpOHHBIM pecypc]: — Pexum npocrtyna:
https://e.lanbook.com/book/212441.

7.2. JlonoTHUTEIbHAS JJUTEpaTypa

1. ITanTenees, A. B. MeToasl onTUMH3aMU B IpUMEpPax M 3agavax : yueOHoe nmocodbue / A. B.
[Tantenees, T. A. JletoBa. — 4-e u3n., ucap. — Cankr-IlerepOypr : Jlans, 2015. — 512 ¢. — ISBN
978-5-8114-1887-9. — Tekcr : aneKkTpoHHBIN // JIaHb : 31eKTpOHHO-OMOINOTEYHas cucTtemMa. — Pexum
JocTyna: AJs aBTOPM3. MoJib30oBaTenel. [DIeKTpoHHBIM pecypc]|: — Pexum pgoctyna:
https://e.lanbook.com/book/67460.

2. babak JI.U., Yepkamua M.B. Meroast ontumusanuu B CAIIP : yue0.-meTonuy. nmocobue mo
BBITIOJIHEHUIO JTaOOpaTOPHBIX M caMocTosiTenbHol padot //JI.U. babak, M.B. Uepkamun, — Tomck:
ToMck. roc. yH-T CUCTEM YIIp. U PaJUOdIEKTPOHUKH, U3a-€ 2, nepepad. u gomonH. —2015. — 78 ¢. —
Texcr : anextponnslit // Caitt kadenpsr KCYII. — Pexxum noctyna: cBoOOAHBIN [ DIEKTPOHHBIH pecypc]:
— Pexum gocrtyma:
https://kcup.tusur.ru/index.php?module=%20mod_methodic&command=view&id=138.

3. Merozasl ontuMu3anun: YuedHoe mocodue / A. A. Munens, A. A. lllenecros, B. B. Pomanenko
-2017. 198 c. [DnexTponHbIii pecypc]: — Pexum nocryna: https://edu.tusur.ru/publications/7045.

7.3. YuyeOHO-MeTOANYECKHE MOCOOUS
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7.3.1. O6s13aTe/IbHbIE YUeOHO-MEeTOAUYECKHE MOCOOHSI

1. DnextponHbIii Kype "Metoasl ontumusanuu" (Maructpsl 27.04.04, 09.04.01) // — Texkcer :
snekTpoHHbIN // Cuctema nuctanunoHHoro obydenus TYCVYP. — Pexum noctyma: nis aBTOPHS3.
NMoJib30BaTeneu [DNEeKTPOHHBIU pecypc]: — Pexum poctymna:
https://sdo.tusur.ru/course/view.php?id=2187.

2. Munens A. A. u 1p. MeToapl ONTUMH3AIUY : y4eOHO-METOANYECKOE TOCOOHE MO BHITIOIHEHUIO
KOHTPOJIBHBIX M J1a0OpaTOpHBIX padoT / A. A. Munenb, B. B. Pomanenko, E. b. I'pu6anoBa. — ToMmcK :
OJ10, TYCVYP, 2018. — 442 c. — Pexxum goctymna: Ajis aBTOpH3. MOJIb30BaTeNIel [DNEKTpOHHBIN pecypc:
— Pexxum poctyna: https://new.kcup.tusur.ru/library/metody-optimizacii.

7.3.2. YueOHO-MeTOAUYECKHE TOCOOUS IJISA JIUIY
€ OrpaHUYeHHBIMU BO3MOKHOCTSMH 3/I0POBbSI 1 HHBAJIH/I0B

Y4eOHO-MeToANUECKHE MaTepUabl Il CAMOCTOSATEIbHON U ayJUTOPHOI paboThl 00yUarOLUIUXCs
W3 YHUCJIA JIUI] C OTPaHUYCHHBIMH BO3MOXHOCTSIMH 37J0POBbSI M HHBAJIUIOB MPEJIOCTABIAIOTCS B popMax,
a/IalITUPOBAHHBIX K OTPAaHUYEHUSIM UX 3I0POBBS U BOCTIPUTHS HHPOPMALINH.

J1st Iuu ¢ HapylIeHUsIMU 3PeHu:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B I1€YaTHOW (hOpMe YBEIUICHHBIM IPUPTOM.

J1s Iuu ¢ HapyLIeHUsIMU cIyXxa:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedatHou popme.

J1s UL ¢ HapyLIeHUsIMU OTIOPHO-BUIaTeIbHOI0 anmapara:

— B hopMe JIEKTPOHHOTO JIOKYMEHTA,

— B miedatHou popme.

7.4. CoBpeMeHHbIe TPodeccHOHATIbHBIE 0a3bI JAHHBIX
U UH(OpPMAaIIMOHHBbIE CTIPABOYHbIE CHCTEMbI

1. [Tpu M3y4eHUH AUCIUILUIMHBI PEKOMEHIyeTCs o0pamarhcsi K COBPEeMEHHBIM 0a3aM JTaHHBIX,
MHPOPMAIITMOHHO-CIIPABOYHBIM M MOUCKOBBIM cucTeMaM, K KOTOpeiM Y TYCVYPa oTKkphIT gocTy:
https://lib.tusur.ru/ru/resursy/bazy-dannvh.

8. MarepuaibHO-TEXHHYECKOE W MPOrPaMMHOe o0ecrneyeHue JUCHUNINHBI
8.1. MaTepuajJbHO-TeXHHYECKOE U TPOrpaMMHoOe odecriedeHne sl JeKIMOHHBIX 3aHATHI

Jlnst mpoBeieHUs 3aHATUN JIEKIIMOHHOTO THUIA, TPYIIOBBIX U UHAUBUIYATbHBIX KOHCYJbTAIIUA,
TEKYLIEro KOHTPOJIS U MPOMEXKYTOUHON aTTECTAllMU UCIIONb3yeTCsl yueOHask ayAUTOPHS C TOCTATOYHBIM
KOJIMYECTBOM ITOCAJOYHBIX MECT I Y4EOHOU rpymibl, 000pyA0BaHHAs JOCKOHM M CTaHAAPTHOU y4eOHOM
MeOenpto. IMeroTest MybTUMeINiTHOe 000pyI0BaHNE U YUE€OHO-HATIISAHBIE TIOCOOUS, 00eCTICUHBAIOIIINE
TEMaTUYECKHE WIUTIOCTPALMH T10 JIEKIIMOHHBIM pa3ziesiaM AUCLIUILITNHBI.

8.2. MaTepuaibHO-TeXHNYECKOE M MPOrPaMMHOe o0ecreueHue 1Jisl NPAKTHYECKUX 3aHATHI

Jlabopatopust CAIIP: yueOHass ayquTopus Uil NPOBEACHHS 3aHATUH MPAKTUYECKOTO THUIIA,
yueOHast ayAUTOpUs I IPOBEICHUS 3aHATHI J1abOpaTOPHOTO THIA, MOMELIEHHE JIJIsl CAMOCTOATEIbHOMN
pabotser; 634034, Tomckast o6macte, T. Tomck, Bepimmanna ynuna, a. 74, 321 ayn.

Omnucanue UMeEIoIerocs 000py0BaHUS:

- UnTepaktuBHas nocka SmartBOARD;

- Monutop SVGA;

- Mounutop 17,0" LG FLATRON L1750SQ SN (10 mr.);

- [Ipoextop LG RD-DX 130;

- [I9BM -"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.
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[IporpammHoe 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 JJa0opaTOpPHBIX padoT

Jlabopatopust CAIIP: yueOHass ayquTopus Uil IPOBEACHHS 3aHSATUN MPAKTUYECKOTO THUIIA,
ydeOHast ayAUTOpHS I POBEACHUS 3aHITHI JIa0OpaTOPHOTO TUIIA, TOMEIIEHUE [Tl CAMOCTOSATEIbHOM
pabotsr; 634034, Tomckas o6macte, T. Tomck, Bepimanna ynuna, a. 74, 321 ayn.

Omnucanue 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 IJ151 CAMOCTOATEILHOM paﬁoTI)I

st camocToATeNbHONU paboThl HCIIOIB3YIOTCS yUeOHbIE ayIUTOpUH (KOMIBIOTEPHBIC KJIACCHI),
PacmosoKeHHBIE MO apecam:

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

- 634045, Tomckas o6macts, . ToMck, yi. KpacHoapmeiickas, 1. 146, 209 ayn.;

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

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

Onucanue uMeroerocss 000pya0BaHus:

- yueOHast MmeOeb;

- KOMITBIOTEPHI;

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

[Iepeuenb mporpaMMHOT0 O0OecreueHusI:

- Microsoft Windows;

- OpenOffice;

- Kaspersky Endpoint Security 10 s Windows;

- 7-Zip;

- Google Chrome.
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8.5. MaTepuaibHO-TeXHHYEeCKOe o0ecneyeHue TUCIUIIMHBI IJIs1 JIMI] ¢ OTPAHUYEeHHBIMH
BO3MOKHOCTSIMH 3710POBbsI 1 HHBAJIN/IOB

OcBoeHME AUCIUILIMHEI JIUIIAMU C OTPAHMYEHHBIMU BO3MOKHOCTSIMU 3I0POBbSI M MHBAIUIAMHU
OCYIIECTBIISIETCS C UCTIONIB30BAHUEM CPEICTB 00YUEeHUS OOIIEro U CreluaIbHOr0 Ha3HAYEHUSI.

[Ipu 3aHATUSAX ¢ OOyYaOUIMMHCA C HAPYUIEHHSIMH CJyXa MPEIyCMOTPEHO HCIOJIb30BaHHE
3BYKOYCHJIMBAIOIIEH ammapaTypbl, MyJIbTUMEIUNHBIX CPEICTB M JPYTHUX TEXHUUYECKHUX CPEJICTB
npueMa/nepenayu yueOHoi nHGopManuu B JOCTYMHBIX opMax, MOOUIEHON CHUCTEMBI MPENoAaBaHUs
JUTsL 00YYaIOIIUXCSl ¢ UHBAUIHOCTHIO, MOPTATUBHON MHAYKIIMOHHOW CHCTEMBbl. YueOHas ayAuTOpus, B
KOTOPOM 3aHMMAIOTCs OOyUaromuecs ¢ HapylIeHueM ciayxa, 000pyaoBaHa KOMIBIOTEPHOU TEXHUKOM,
ayAMOTEXHUKOU, BUACOTEXHUKOU, SJIEKTPOHHOU TOCKOU, MYJIbTUMEIUMNHOU CUCTEMOM.

[Ipu 3aHATHUSIX ¢ 00YUYAIONIMMUCS C HAPYLIEHUSIMHU 3PEeHUs TMPEIYCMOTPEHO UCIOIb30BAHUE B
JMEKIUOHHBIX U y4EOHBIX ayJAUTOPHUSX BO3MOXKHOCTH MPOCMOTpaA YAAJICHHBIX 00BEKTOB (Hampumep,
TEKCTa Ha JOCKE WM claiijia Ha SKpaHe) MPH MOMOIIHM BUACOYBEIUUHUTENEH 11 KOMPOPTHOTO
MIPOCMOTpA.

[Ipu 3aHsATHSAX ¢ OOYyYAIOMIMMHCS C HAPYUHIEHHWSIMH ONMOPHO-ABUTaTeJbLHOIr0 ammapara
HCTIONB3YIOTCS allbTePHATUBHBIE YCTPONCTBA BBOJA MH(GOpPMALMU U APYyrue TEXHUYECKUE CPEeACTBa
npueMa/mepenadn yueOHoi nHGOpMaIMU B JOCTYMHBIX opMax, MOOUIBHON CUCTEMBbI OOyUEeHUS IS
TOJE ¢ MHBATUIHOCTBIO.

9. OI[eHO‘IHBIe MaTepuajJbl U METOANYECCKUEC PEKOMCHIAIIUH 110 OPraHM3allui U3yYCHUSA
AUCHUITJIMHbI

9.1. Conep:xaHue OLIeHOYHBIX MAaTEPHAJIOB JIsl TEKYIIEer0 KOHTPOJIS
U MIPOMEKYTOYHOM aTTeCTAHH

Jlnst oueHku cteneHu chOpMUPOBAHHOCTH U YPOBHSI OCBOCHHS 3aKPETUICHHBIX 32 AUCHUIIIUHOMN
KOMITETEHIINI UCIIOJIb3YIOTCS OLICHOYHbIE MaTepualbl, pecTaBlIeHHbIe B Tabuuie 9.1.
Ta6mmma 9.1 — @opMbI KOHTPOJISI M OLICHOYHBIE MATEPUATIBI

Hasanus pasnenos (rem) PopmHpyemEIe ®opmbl KoHTpost |OueHouHble MaTepuaisl (OM)
JUCLIUIIAHBI KOMIIETEHIIUU
1 O0mas mocTaHOBKA 33291 OIIK-1, OIIK-5 |TectupoBaHue [IpuMepHBIii TEpeUeHb
ONTUMMU3AIIH TECTOBBIX 3a/IaHU
OK3aMeH [lepeueHb 7K3aMEHALIOHHBIX
BOIIPOCOB
2 Anamutnueckue u uncnennsie |OIIK-1, OIIK-2, |KonTtponsHas [TpumepHsIil nEpeyeHb
METO/]Ibl 0€3yCIOBHOM OIIK-5 pabora BapHaHTOB (3aaHUI)
onTUMU3AIMK QYyHKUINN OJTHOM KOHTPOJIbHBIX paboT
NePEeMEHHON Jlaboparopnas Tembl 1abopaTopHBIX paboT
pabora
TectupoBanue [IpuMepHBIil epeyeHb
TECTOBBIX 3aJaHUI
DK3aMeH [Iepeuenb sK3aMEHALIMOHHBIX
BOIIPOCOB
3 Ananutnueckue u uncinenssle |OlIK-1, OIIK-2, |KontponbHas IIpuMepHBIii epeyeHb
METO/bI 0€3yCIIOBHOM OIIK-5 pabota BapHUaHTOB (3a/1aHuil)
onTUMU3AINH (PYHKIUNA MHOTUX KOHTPOJIBHBIX PaboOT
[IEPEMEHHBIX Jlaboparopuas Tembl 1ab0paTOPHBIX padoOT
pabota
TectupoBanue [IpumMepHbIil TEpeYeHb
TECTOBLIX 3aJaHUN
OK3aMeH [IepeueHb sK3aMEHALIMOHHBIX
BOIIPOCOB
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4 Ananutndeckue u unciennsie |OIIK-1, OIIK-2, |KouTponabHas [IpumepHsIil nEpeyeHb
MeTo bl onTuMu3anuu Gynkmmii | OITK-5 pabota BAapUAHTOB (3aJaHUI)
MHOTHX MEPEMEHHBIX C YYETOM KOHTPOJIBHBIX PadoOT
OrpaHHYCHUH JlaboparopHas Tembl mabopaTopHBIX paboT
pabora
TectupoBanue IIpuMepHBIi IepeyeHb
TECTOBBIX 3aaHUI
OK3aMeH [Tepeuens sK3amMeHAIIMOHHBIX
BOIIPOCOB
5 Ilporpammusie cpeacta miust | OIIK-1, OIIK-2, [JlaGopaTopHas Tembl 1abopaTopHBIX pabOT
pelIeHHs] ONTUMHU3AIUOHHBIX OIIK-5 pabora
3ana4 TectupoBanue IIpuMepHBIil IepeyeHb
TECTOBBIX 3aJaHUN
OK3aMeH [Tepeuens sK3amMeHaIIMOHHBIX
BOIIPOCOB

[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 BIIAJIETh
2 <60% ot OTCYTCTBME 3HAHUU OTCYTCTBHE OTCYTCTBHE
(HEYTOBJIETBOPUTEIHHO) | MAKCUMAIBHOM | MIIH (hparMeHTapHbIE YMEHUN WU 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
MaKCUMaJIbHOMI OT/IeTIbHbIE cojieprKalue coJieprKaliue
CYMMBI 0ayu1oB | mpoOIeMBbl 3HAHUS OT/IeNIbHbIE OT/I€NIbHbIE
poOeITbl yMeHHe poOeITbI
MIpUMEHEHUE
HaBBIKOB

5 (oTIM4HO)

>90% ot
MaKCUMaJILHOU
CyMMBI 0aJIIOB

chopMUpOBaHHbIE
CHUCTEMATHUYECCKHEC
3HaHUA

chopMUpOBaHHOE
YMEHHE

YCIIEIIHOE U
CHCTEMAaTHYECKOE
pUMEHEHHE
HaBbIKOB

[Tkana KOMIJIEKCHOW OLIEHKH C(pOPMHUPOBAHHOCTH KOMIETECHIUI NpHuBeieHa B Tabmuie 9.3.

Tabmuia 9.3 — Illkana KOMIJICKCHOM OIIEHKH C(HOPMUPOBAHHOCTH KOMITETEHITUI

OrneHka

cDOpMy.]'II/IpOBI(a. Tpe60BaHHfI K CTCIICHU KOMIICTCHIIMH
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2 He nMeet He0oOXOAMMBIX MIPEACTABICHHI O TPOBEPSIEMOM MaTepuase
(HEeyAOBIETBOPUTENBHO) | UJIU
3HaTh HA YPOBHE OPUEHTHPOBAaHMS, peicTaBiieHnid. OOydaromuiics 3Haet
OCHOBHBIC MPU3HAKH WM TEPMHUHBI U3y9IaeMOTO 3JIEMEHTA COACPKAHMS, UX
OTHECEHHOCTH K ONPEICIICHHON HayKe, OTPAC/Id WIH 00bEKTaM, y3HACT B
TEKCTax, N300PAKEHUSIX UITU CXeMaX U 3HAeT, K KAKMM HCTOYHUKAM HYKHO
oOpaiuarbcs 1)1 00Jiee 1eTalnbHOIO €ro YCBOSHHUS!.

3 3HaTh ¥ YMETh Ha PeNPOAYKTUBHOM ypoBHE. OOyJaronuxcs 3HaeT
(YIOBIIETBOPUTENBHO) |M3YUYEHHBIH 3JIEMEHT CO/IepKaHUSI PENPOAYKTUBHO: IPOU3BOIBHO
BOCIPOM3BOAMT CBOU 3HAHUS YCTHO, MUCHMEHHO WJIH B IEMOHCTPUPYEMBIX
NEUCTBUAX.

4 (xopo11o) 3HaTh, yMETh, BIA/I€Th HA AHAJMTHYECKOM ypOBHE. 3Has Ha
PENnpoayKTUBHOM YPOBHE, YKa3bIBaTh Ha 0COOEHHOCTH U B3aUMOCBS3H
U3yYEHHBIX 00BEKTOB, HA UX JOCTOWHCTBA, OTPAHUYEHUS, UCTOPHIO U
HEePCHEKTUBBI Pa3BUTUS 1 OCOOCHHOCTH JJIS1 pa3HBIX 0OBEKTOB YCBOCHHUS.

5 (oTIM4HO) 3HaTh, yMETh, BJIa/IETh HA CHCTEMHOM ypoBHe. OOyyaromuiics 3HaeT
M3yYEHHBIN 3JIEMEHT COAEP)KaHUSI CUCTEMHO, POU3BOJIBHO U JI0KA3aTEIBHO
BOCIIPOMU3BOJUT CBOM 3HAHUA YCTHO, IMCbMCHHO WUJIK B ACMOHCTPUPYCMbIX
HeﬁCTBHHX, 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
HYJII0, HAa3bIBAIOTCS
1) cTanimoHapHBIMU TOYKaMU (QYHKIIUU
2) TOUKaMH MUHUMYyMa
3) ToukaMu MakcUMyMa
4) TOYKaMH SKCTpeMyMa

2. Touku, B OKpECTHOCTH KOTOPBIX MEpBasi MPOU3BOAHAS (PYHKIUU OJHON MEPEMEHHOU MEHSET
CBO 3HaK ¢ "mmoca" Ha "mMunyc"
1) sBASIIOTCS TOUKAaMU MaKCUMyMa (yHKITHH
2) ABNAIOTCA TOYKAMU MUHUMYMa (PyHKINUN
3) He SIBISIOTCS TOUKaMH 3KCTpeMyMa
4) ABNAIOTCS TOUKaMHU reperuda

3. Touku, B OKPECTHOCTH KOTOPBIX MepBas MPOU3BOJHAS (PYHKIIMU OJHOM MEepeMEHHON MEHSeT
CBOI 3HaK ¢ "muHyca" Ha "moc"”
1) sBASAIOTCS TOYKAMU MUHUMYMa (QyHKLIUN
2) ABNAIOTCSA TOYKAMU MaKCUMyMa (yHKIUH
3) He SIBISIOTCS TOUKaMH 3KCTpeMyMa
4) ABNAIOTCS TOUKaMHU reperuda

4. Ecnu B cTallMOHApHBIX TOUYKaX (PYHKIIMU OJIHOM MepeMEeHHOMN BTOpas MPOU3BOAHAs ONpesesieHa
U TIOJIOKUTEINIbHA, TO ATO
1) Toukn MakcuMyMa
2) TOUKH MUHUMYyMa
3) Touku neperuda
4) TOUKH B KOTOPBIX (QyHKIUS oOpalaercsi B HOJIb

5. I'pagnenToM QyHKIIMM MHOTHX IIEPEMEHHBIX Ha3bIBAE€TCS

1) BekTOp, KOMIOHEHTAMHU KOTOPOTI'O SIBJISIOTCS YaCTHBIE IPOU3BOIHBIE 3TOU (PyHKIUN
2) MaTpulia, 3JIEMEHTaMH1 KOTOPOH SIBJISIOTCS YaCTHBIE TPOU3BOIHBIE BTOPOTO MOPSAKA

CornacoBaHa Ha noptane Ne 74516 15



3) ckansgpHOe MPOU3BEEHNE BEKTOPA, KOMIIOHEHTAMH KOTOPOTO SBISIOTCS YaCTHbIE
MIPOU3BOIHBIE ATON QYHKIUH,
4) Ha BEKTOP MMPOU3BOJILHBIX MPUpPAIIEHNN HE3aBUCUMBIX IEPEMEHHBIX

6. B crannonapHoil Touke QYHKIIMM MHOTUX TIEPEMEHHBIX UMEET MECTO MHHUMYM, €CJIU B 3TOU
TOUKE
1) Bce yrioBble MUHOPBI MaTpullbl ['ecce monoxuTenbHbie
2) Bce yrioBble MUHOPBI MaTpulibl ['ecce oTpunaTenbHbIe
3) yrioBble MUHOPBI MaTpullbl ['ecce MEHSIOT 3HaK € IUII0Ca Ha MUHYC
4) Bce yTrI0BbIe MUHOPBI MAaTPHIILI [ 'ecce paBHBI HYJTIO

7. B cranmoHnapHoO#i Touke (DYHKIIMM MHOTHX MEPEMEHHBIX UMEET MECTO MAaKCUMYM, €CJIH B TOU
TOUKE
1) yrnoBeie MUHOPBI MaTpHIlbl ['ecce, HaUMHAas ¢ IEPBOT0, OTPUIATENILHOTO, MEHSIOT 3HAK
C MUHYCa Ha IUTI0C
2) Bce yTrioBble MUHOPBI MaTpulibl ['ecce monoxuTeabHbIe
3) yrioBble MUHOPBI MaTpullbl ['ecce MEHSIOT 3HaK ¢ IUII0Ca Ha MUHYC
4) Bce yri0BbIe MUHOPBI MAaTPHIILI [ 'ecce paBHBI HYJTIO

8. DnemeHTtaMu MaTpuilbl ['ecce ABISAIOTCS (YHKIMH MHOTHX MEPEMEHHBIX CKallsipHOE
pou3BelIeHUEe rpaareHTa QYHKIIMK HAa BEKTOP MPOW3BOJIBHBIX MPHUPANICHUN HE3aBHCHMBIX
MEPEMEHHBIX

1) yacTHBIC MPOU3BOIHBIE BTOPOTO MOPsAKa GyHKIIUH
2) 4yacTHBIE MPOU3BOJIHBIE TIEPBOTO MOPSIKA PYHKITUN
3) KOOpIMHATHI CTAITAOHAPHBIX TOYCK (DYHKIMH

4) KoopAWHATHl TOYEK B KOTOPBIX (PYHKIIWS paBHA HYIIO

9. B cranmuoHapHO# Touke (GyHKIIMU MHOTUX TIEPEMEHHBIX HMEET MECTO Meperud, eCIM B TOU
TOUKE
1) yrinoBsie MUHODPBI MaTpHIbl ['ecce, HaUMHAas ¢ IEPBOTO, OTPULIATEILHOTO, MEHSIOT 3HAK
C MUHYCa Ha ITI0C
2) Bce YIJIOBble MUHOPBI MaTpullbl ['ecce monoxuTenbHbIe
3) yrioBble MUHOPBI MaTpullsl ['ecce oTpuaTenbHble
4) Bce yrJIOBbIE MUHOPBI MaTpHIlhI [ ecce paBHBI HYITIO

SR )
10. [na pyskumm  f(X) = (g —5) + ) B TOYKe X = [3; 2]
4 9
1) umeeT MecTO MUHUMYM (DYHKITHH
2) onpeaenurens MaTpuilsl ['ecce > 0
3) 3HayeHue PyHKINUU B ITOH TOYKE PAaBHO HYJIIIO
4) BTOpbIE CMEIIaHHBIE TPOU3BOIHBIE PABHBI HYIIO

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

npu x,+x,=2

Jlarpanka umeer BUA:

LE D) =2 (4~ + (5, =]

1
+A (% +x,-2)

L6 7= A1 (]

2)
24,
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L(f- E) = /ﬁ,ﬂ |:(;{,_ _1): 1 (.T: _ lj::|

+4 (x._ + -T:)

LX) =Ao(x, -1 +4,(x, 1)

4
" s, (mrn-2)

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

1) Ha eguHUILy OONBIIE YEM KOJTUYECTBO OTPAHMYCHUNA
2) paBHO KOJIMYECTBY OTpaHUUYCHUHN

3) paBHO KOJIMYECTBY HE3aBHCHUMBIX MTEPEMEHHBIX

4) MEHbIIIE YeM KOJUYECTBO OIPAaHHYCHUN

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

SKCTPEMYM
F@ =(x,— 1)+ (x,-1)* > extr,
Hpu X, +x,=2

KOOpAWHATHI CTAHMOHAPHBIX TOYCK MOXKHO HaAWTHU U3 peiCHus CUCTCMbI ypaBHeHI/Iﬁ
1) 12(x, 1)+ A4 =0,

(2(x,—1)+ 4, =0,
2) 12(x, -1+ 4 =0,

h/ﬂ‘»_fi."i'-_— .T:jl =2.

[2(x,-1)- 2, =0,

3) 12(x,-1)-A4, =0,
A4 +x,-2)=0.

4) cpcau NMpeaAIOKCHHBIX BAPUAHTOB HET IMMPABUJIBHOI'O OTBETA

14. 3on0THIM ceueHHEM OTpe3Ka [a, b] Ha3bIBaeTCs AeNEeHUE ITOrO OTPe3Ka HEKOTOPOH TOYKOH X

TaK,

YTO BBIIIOJIHACTCA YCJIOBI/IC
b—-a b-—x

1) =
Jla i
b—a 3

2) e
b—x 2
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3) X=
4)  (a-b)/2= 1,618

15. Merox HproTOHa 1715 pelieHHs 3agad Ha 0e3yCIOBHBIN dKCTpeMyM must GyHkuuu J(X)

3aKJII0YAETCS B IOCTPOCHHUH CXOJAICHCS K TOYKE MUHUMYMa MOCJIEA0BATEIFHOCTH ¥~ TaKoH,

4To
1) Rl =R _ r::?f(.?': _‘J, rae ;. ?f( ."'5‘:_\] - IIar MOMCKa U rpagueHT QyHKIUH
COOTBETCTBEHHO,
IPUYEM IIAr BBHIOMPAETCs U3 TpeOoBaHMs yObIBaHMS 3HAUE€HUS (PYHKIHUU Ha KaXI0M
miare
2) X vf[ ¥ ) , TIIe vf[ X \] - TPaJIMeHT QYHKIMU
3) I =3+ VfI X)), e VT \] - TPAIUEHT (PYHKIHU
4) CpeM NPEAJIOKEHHBIX BADMAHTOB HET IIPaBUIBHOIO OTBETA

16. MeTtoa rpaIueHTHOTO CIyCKa JJIsl pelIeHus 3a7a4 Ha O€3yCIOBHBINA YKCTPEMYM ISl PyHKITMH
J(X) zaxmouaercs B MOCTPOCHUU CXOASAIIEHCA K TOUKE MUHMUMYMa MOCIEA0BAaTEIbHOCTU ¥ -
TaKoOM, 4TO

1) 3k _ t,.Vf (_.?:: ]J, rae . Vf (.."'5;:) - IIar TOMCKA ¥ IPagueHT QYHKIUN

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

2) =3 VS fl;:'r‘:: | e Vf [:.‘?'E \] rpagyueHT QyHKIHUHU
3) Er L [? ), rne Vf [? \] - TpafuenT QyHKIHU
4) CPeIM MPEVIOKEHHBIX BADMAHTOB HET PABMIILHOTO OTBETA

17. Knaccuyeckuit MeTOJl pelieHUs 3aa4yi Ha YCIOBHBIH SKCTPEMYM C OIpaHUYCHUSIMH THUIA
PaBEHCTB 3aKJIFOYAETCS B TOM, YTO
1) W3 YpaBHCHUW B CUCTEME OIPAaHUYCHUN CTOJBKO MEPEMEHHBIX, CKOJIbKO UMEETCS
OTPaHUYCHUH, BRIPAKAIOTCS Yepe3
OCTaBIIHECS TIEPEMEHHBIC, MOCJIE YeTO MOJACTAHOBKOM 3THX BBIPAXKEHHH B LEJICBYIO
(GYHKIHIO 3a71a4a CBOIAUTCS K
3aaue Ha 0€3yCIOBHBIN DKCTPEMYM
2) s peuIeHus MPUMEHSIOT METOJI HEOTPEIeICHHBIX MHOKUTENEH Jlarpanxka
3) s pemieHus MPUMEHSIOT MeTo mTpadHbIX PYHKITUH
4) cpenu MpenyoKEHHBIX BAPUAHTOB HET PABUIBHOTO 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

1) TO»TO TOUKa MakcUMyMma

CornacoBaHa Ha noptane Ne 74516 18



2)  TO 3TO TOYKAa MUHUMYyMa
3)  TO 3TO cemIoBasi TOUYKA
4)  HyXHBI IOTIOJIHUTEILHBIC HCCIICIOBAHMUS

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

1)  TOO3TO TOUYKAa MaKCHMyMa

2)  TO 3TO TOYKAa MUHUMYyMa

3) TO ATO CEI0OBas TOYKa

4)  HYXXHBI JOTOJIHUTEIbHBIEC UCCIICJOBAHUS

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

1) TODTO TOYKAa MaKCHMyMa

2)  TO ATO TOYKAa MUHUMYyMa

3)  TO 3TO ce/IoBasi TOYKA

4)  HYXHBI IONIOJHUTEIbHBIEC UCCIIEIOBAHUS

21. Bekrop rpaaueHTa CKaJIspHONU (PYHKITMHM MHOTHUX TIEPEMEHHBIX YKa3bIBACT
1) HaIpaBJIeHHUE HAUCKOPEHIIIETo pocTa QyHKIIMH
2) HarpaBjieHue yObIBaHUS (PYHKITUN
3) HarpaBJieHHue pocTa QYHKITMH
4) HaIpaBJieHUE HAUCKOpEHIIero yobiBaHus (pyHKITUN

22. BexTop aHTUTpaMeHTa CKATSIPHON (DYHKIIMM MHOTHX TIEPEMEHHBIX YKa3bIBACT
1) HaIpaBJIeHUE HAUCKOPEHIIIETo pocTa (QyHKIIMH
2) HarpaBjieHue yObIBaHUS (PYHKITUN
3) HarpaBJieHHEe pocTa QYHKITMH
4) HaIpaBJieHUE HAUCKOpEHIIero yoriBaHus (pyHKITUU

9.1.2. IlepeyeHb IK3aMeHANMOHHBIX BOMIPOCOB

1. Tlousitue »skKcTpemyma GYHKIHU OJAHOW mnepeMmeHHOU. «Ilomo3purenvHbIe» Ha
AKCTpeMyM TouKkH. HeoOxoanmoe ycinoBue sKcTpeMyMa (YyHKIUU OJHOH MepeMEHHOM.

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

Jus nun ¢ OrpaHUYEHHBIMU BO3MOJMKHOCTSIMH 3J0POBbS U HWHBAJIUJIOB IPEIYCMOTPEHBI
JIOTIOJTHUTEJbHBIE OLIEHOYHBIE MaTepHabl, EPEeYeHb KOTOPHIX yKa3aH B Tabmuie 9.4.

Tabnuna 9.4 — JlomonHUTENbHBIE MaTepHalibl OLEHUBAHUA IJs JHUIl C OTPAaHHUYCHHBIMH
BO3MOKHOCTSIMH 3JI0POBbSI U MHBAJIUOB
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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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