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PABOYASA NPOMrPAMMA YYEBHOU OAUCLUUMIUHBI
b1.0.24 MeToabl ONTUMHU3 AU

Kod u HaumeHosaHuUe ducyumniuHbl 8 COOM8eMcmaeuu ¢ y4e6HbIM riaHoOM

1. Koa u HammeHoBaHWe HamnpaBfeHUsa NoAroToBku/cneynanbLHOCTH:

01.05.01 ®dyHaameHTanbHble MaTeMaTuKa 1 MexaHuKa

2. Mpodunb noaroToBkM/cneumanmsayms :
CoBpeMeHHble MeTOAblI TEOPUN (PYHKLMI B MaTEMATUKE U MEXAHUKE

Teopusa dyHkuMn 1 npunoxenunsa (BYL)
3. KBanudwmkauua BbinyckHuka: Matematuk. MexaHuk. lNpenogasaTens.

4. dopma o6y4yeHus: OyHas

5. Kadeppa, oTBevyarwwas 3a peanusauuilo  AUCUUNIIUHDbI: Kadbegpa
MaTeMaTU4YeCcKoro aHanuaa

6. CoctaBuTENM NpOrpaMmmbl:
(®UO, yyeHass cmeneHb, y4eHoe 38aHue)

3BepeBa Mapraputa bopucoBHa, kKaHg. dun3.-MaT. HaykK, OLEHT

7. PekomeHpoBaHa: HaydyHo-meToanyecknm CoBeTOM MaTeMaTU4EeCKOro chakynbTeTa,
npotokon ot 25.05.2023 Ne 0500-06

8. YuebOHbIn roa: 2026-2027 CemecTp(bl): 7



9 .Uenwu n 3agayum y4ebHON ANCLUNIINHDI:

Llensimu oceoeHusi yuebHOU QucyurniuHbl 181151H0MCH:

- nogrotoBka CTYQEHTOB K BOCMPUATUIO MaTemMaTuUdecKoro annapata
cneumanbHbIX OUCUUNINH, YTEHUIO crieumanbHON nuTepaTypsbl;

- nony4vyeHme 6a30BbiX 3HaHUN W (POPMUPOBAHME OCHOBHbIX HaBbLIKOB MO
mMeTogaMm onTMMmM3aumn, HeobxoouMbIX AONs pelweHus 3adad, BO3HMKalWMX B
NpaKTU4eCKON OesATeNbHOCTY;

- pa3BUTUE NTOMMYECKOIrO MbILLEHMS;

- opMMpoOBaHNEe HeoBXOoOMMOro YpPOBHA MaTemaTU4ecKoM MnoAroTOoBKM ANis
NOHMMaHNA APYrMx MaTemMaTU4eCcKux ANCLUMNIINH.

3adayu y4ebHoU OuCyuUnuHbI:

- eMOHCTpauUunsa Ha npumepax MatemMmaTUdecknx NOHATUA U MeTOOO0B CYLIHOCTU
Hay4HOro nogxopaa, cneundukm maTtemMaTuKn, ee ponu B pasBuTUN Opyrux Hayk;

- OoBnageHve CTyaeHTaMy OCHOBHbIMW MaTeEMaTU4YEeCKMMU MOHATUSIMU MEeTOO0B
onTUMM3aLmu,;

- BblpaboTka YyMeHUM aHanuanpoBaTb MOJSlyYEeHHble pe3ynbTaTbl, pewaTb
TMNoBble 3agadvn, npuobpeTeHne HaBbIKOB paboTbl CO cneunanbHOM MaTeMaTUyYeckon
nntepaTypowm;

- opmMunpoBaHne yMEHUM WUCNOMb30BaTb MaTemMaTMyeckKun annapart ans
peLleHnsa TeopeTUYecKMx N NpuknagHbIxX 3agau.

10. MecTo yye6HOM AnCUMNNUHBI B CTPYyKType OOIT:

Auncunnnuua «MeTtoabl oNnTMMM3auniny OTHOCUTCS K y4ebHbIM gucumnnanHam 6roka 1
obsa3aTenbHOM YacTu NporpaMmmbl cneumnanuteTa no cneunanoHoctn 01.05.01
dyHOaMeHTanbHble MaTemaTuka U MexaHuKa.

Oucunnnuua «MeToabl onTuMmnsauumn» 6asmpyeTcs Ha 3HaHUSX, MONYYEHHbIX B pamMKax
KypcoB «MaTtematnyeckum aHanmay, «OdnddepeHumnanbHble ypaBHEHUA.
MprnobpeTeHHble B pe3ynbTaTe 00y4eHUs1 3HaHUS, YMEHUS N HaBblKWU UCMOMb3YTCH BO
BCeX 0e3 WUCKIIYEHNa MaTeMaTU4eCKUX W eCTEeCTBEHHOHAYYHbIX AMCUUNNHAX,
MOAYNsAX W npakTukax. [lonydeHHble 3HaHuMs MoryT ©ObiTb MCNONb30BaHbl  MNpwU
npoaormKeHnn obpa3oBaHns B acnMpaHType U B AanbHENLLEN TPYOO0BOW OEATENBHOCTH
BbIMYCKHUKOB.

11. MnaHupyemble pe3ynbTaTbl 00y4YeHUA no AucuunnuHe/moaysnio (3HaHuUA,
YMEHUA, HaBblkM), COOTHECEHHble C NNaHUpyeMbiMU pe3yrbTaTaMu OCBOEHUS
obpasoBaTenbHOW NporpaMmmbl (KOMMNEeTEHUUS MU BbIMYCKHUKOB):

Kog HassaHue Koa(bl) WHamnkaTtop(bl) MnaHnpyemble pe3ynbTaTtbl 00y4YeHus
KOMMeTeHL MK

OrK-1 CnocobeH OrlK-1.1 O6napaet 3HaTb:
HaxoauTb, 6a3oBbiMK - aKTyanbHbI€ U 3Ha4YMMble Npobnembl
hopmynmposaTb 3HaHuaMu, dyHAaMeHTarnbHON MaTemMaTukA 1
n pewarb MOMYYEHHbIMU B | MEXaHVKW.
aKkTyasnbHble " obnactu
3Ha4YMMble MaTeMaTuyecknx | YMeTb:
npobnembl " (vnu) | - ncnonb3oBaTb 6a30Bble 3HaAHWS,
dyHOaMeHTansHo €CTeCTBEHHbIX nosy4YeHHble B 06nacTtv matemaTuyeckunx
N mMaTemMaTuKM u Hayk N (MNn) ecTeCTBEHHbIX HaYK, B
MEXaHWUKMN OrllK-1.2 Ymeet npodgeccnoHanbHon AeaTeNbHOCTU.




ncnonb3oBaThb
0a3oBble 3HaHUS,
nomnyyeHHble B
obnacTtu
MaTeMaTU4YecKnx
n (nnn)
€CTeCTBEHHbIX
Hayk, B
npodpeccunoHarnb
HoWm
[eATenbHOCTU

OrlK-1.3.

VimeeT  HaBblkK
BblbOpa mMeToO0B
pelleHus 3apad
npodpeccuoHarnb
HoWM
OesaTenbHOCTU Ha
OCHOBe
TEOpPETUYECKUX
3HaHWN

BnapeTb:

- HaBblkaMy BbIbOpa METOO0B pPeLLIEHNS
3aga4v npodreccrnoHarnbHOM AeATEeNbHOCTU
Ha OCHOBE TEOPETUYECKUX 3HAHUA.

OrliK-2

CnocobeH
co3fasarb,
aHanuampoBaTb U
peanu3oBbIBaTb
HOBblE
MaTtemMaTuyeckme
Moaenu B
COBPEMEHHOM
€CTeCTBO3HaHuUn
TEXHUKe,
3KOHOMUKE U
ynpaBrneHuu

Orik-2.1

Bnapeet
OCHOBaMu
nnaHnpoesaHuna
3KCMEPUMEHTOB C
MaTeMaTn4eCKnm
" MoaensamMu,
3HaeT
YncreHHble "
YMCIEHHOo-
aHanuTn4eckne
MeTobl
NOCTPOEHMS
peLleHnn

OrliK-2.2

YwmeeT BbIbupaTb
mMeToabl
MogenupoBaHus
M aHanu3npoBaTb
MoAenupyemyto
cucTemy

OrK-2.3

NmeeTt
NpaKkTU4ecKni
onbIT pa3paboTku
MaTeMaTU4eCKmx
mMogenem wu ux
YMCreHHOWn
peanusauum

3HaThb:

- HOBble MaTemMaTuyeckue mMoaenu B
COBPEMEHHOM €CTECTBO3HaHWUN, TEXHUKeE,
3KOHOMMWKE WU ynpaBreHun

YmeTb:
- BblOMpaTb MeToabl MOAENUPOBAHUSA W
aHanuanpoBaTb MOOENUPYEMYIO CUCTEMY.

BnapeTb:

- OCHOBaMM
3KCNEPUMEHTOB C  MaTemMaTu4eckumu
Moaensamu, 3HaeT YMCIEHHbIE "
YMCIEHHO-aHaNNTU4YecKne MeToAbl
NMOCTPOEHUS pPeLLEHUN.

nnaHnpoBaHusA




12. O6beM AgucuMNNIUHbI B 3a4YeTHbIX eAuHuuax/yac.(s coomeemcmsuu ¢ yyebHbIM
nnarom) 3/108

dopma NpoMeXyTOUYHON aTTeCcTaLMnU(3avem/sxk3ameH) IK3aMeH

13. TpyaoeMkKocCTb No BMaam y4ye6Hon paboTbl

Bcero Mo cemecTpam
Bug yuebHom paboTbl
7 cemecTp
KoHTakTHast pabota 50 50
nekuum 34 34
B TOM YMUChIE: npakTu4eckme 16 16
nabopaTtopHble 0 0
CamocTosTensHas paborta 22 22
B TOM uyucne: kypcoBas pabota (MpoekT)
dopma NPOMEXYTOUHOW aTTecTauum 36 36
3K3aMeH
Woro: 108 108
13.1. CopepxaHue AUCLMNNUHBI
n/n Peanusauus
pasgena
HavumeHoBaHue ONCLMNITUHBI C
pasgena CopnepxaHue pasgena OUCUMUNNHBI | NOMOLLbIO
ANCUUNNNHBI OH-NawH Kypca,
OYMK
1. Nekuun
11 IIpocreiimas Teopema ®epma 1 pyHKIIMOHANA B Kypc Metoss
3a7a4a JINHETHOM HOPMUPOBAHHOM ONTUMHU3ALMN
BapUaMOHHOTO npoctpadcTie. IlepBast Bapuanusi. (edu.vsu.ru)
WCYMCIICHUS. VYpasuenue Ditnepa. Jlemma Jlarpanxa.
YacTtHble ciyyan ypaBHEHUs Dinepa.
3amaua o Opaxuctoxpone. Teopema Jlro-
Bbya-Peiimona. 'magkocTs 3KCTpeManu B
IIpOCTEHIIeH 3ajaue BapualiMOHHOTO
HUCYUCJICHUS.
1.2 | YcinoBus VYcnosue Jlexannpa. VYcunennoe
J9KCTpeMyMa B ycioBue Jlexxannpa. YpaBaenue SkoOwu.
NpOCTeHINeH 3a11a4€ | Bropas Bapuamms. Teopemst LlITypwma.
BapuallnOHHOTO VcnoBue,  SKBUBAJIEHTHOE  YCJIOBHIO
HCIUCIICHUA Sxob6wu. JoctaTouHbie YCIIOBUS
9KCTpEMyMa.
1.3 3agaun ODyHKIMOHAI, 3aBUCSIIUI OT BEKTOPHOU
BapUaMOHHOTO ¢ynkun. 3anaua bossia.
WCUYHCIICHUS W3zonepumerpuueckas 3aaaya.
Ypasuenue Ditnepa-Ilyaccona, Diinepa-
OcTtporpaackoro. Y CIOBHBIN S3KCTpEMyM
B 33/1a4axX BapUalMOHHOTO UCUUCIICHUSI.
Merton mHOXUTeNeH Jlarparka. 3agada
C MOJIBMKHOM rpaHUIIEeH.




1.4 | 3amaum nuHEHHOrO | DKCTpEMyM JIMHEHHOTo (yHKIMOHANIa Ha
MPOTPaMMHUPOBAHUS | MHOXKECTBE B KOHEYHOMEPHOM
mpocTpancTBe. [ padudgeckuit  MeTox
pelieHus 3a71a9 JIMHEHHOTO
MIPOTPaMMHPOBAHUSL. CuMIIIeKCHBIN
METO.. TeopeMbl  IBONCTBEHHOCTH.
TpaHcOpTHBIE 3a1a4H.
1.5 3amaun IlocTanoBka 3agauyd  ONTHMAJIBHOIO
ONTUMAJILHOTO ynpasneHus. [IpuHIUN onTUMalBHOCTH.
yIpaBiIeHUS IIpunnun bBennmana AUHAMUYECKOro
IIPOrpaMMUPOBAHMUSL. VYpaBHeHUE
bennmana. IIpunnun MaKCUMyMa
Ilontpsaruna.  Teopema o  umcie
NepeKIodYeHuid. Meron peuieHus 3anad
6e3 orpanmueHns. Metox HrroroHa.
MeTonbl CONPSIKEHHBIX HAaNpPaBICHUI.
UuncieHHBIE METOIBI pEIICHUS 3ajad
ONITHMU3AINHI
2. [lpakmu4eckue 3aHamMus
2.1 | Ilpocreiimas VYpaBrenne Oiinepa. Yactasle cimydan | Kypc Meronsl
3a/1a4a ypaBHEeHHUs Dilnepa. ONTUMHU3ALMN
BapUAIHOHHOTO (edu.vsu.ru)
WCUUCJICHHUSL.
2.2 | YcnoBus Ycnosue Jlexxanppa. Ycunennoe
JKCTpEMyMa B ycnoBue Jlexanapa. YpasHenue SkoOu.
[IpocTeiIlel 3aaue | YCIOBUE, OKBUBAJICHTHOE  YCJIOBMIO
BAPHUALIMOHHOTO Sxo0u. JocraTounsle YCIIOBHS
HCUUCJICHHS JKCTpEeMyMa.
2.3 | 3apaun OyHKIIMOHA, 3aBUCSIINI OT BEKTOpHON
BapUaLlMIOHHOTO ¢byHKUMN. YpaBHEHHUE Diiepa-
WCUMCIICHUS IlyaccoHa. YcnoBHBIN 3KCTPEMYM B
3a7a4ax BapUallMOHHOTO HCUNCIICHNUSI.
Merton MHOuTenel Jlarpanxka. 3agada
Boibma.
2.4 3amauu TUHEHHOTO I'papuueckuit meronm pemeHus 3amaq
MPOTPaMMHUPOBAHUS | JTMHEHHOTO pOTPaMMHUPOBAHMUSL.
CumiuiekcHeIE  MeTon. TpaHCHOPTHBIE
3a1aun.
2.5 | 3amaun IloctaHOBKa  3amauydl  ONTHMAIBHOTO
ONTUMAJIEHOTO ynpaBneHus. IlpuHnunm — mMakcuMmyma
YIIpaBJIEHUs ITonTpsiruna.
13.2. Tembl (pa3aenbl) AUCUUNIIUHBbI U BUAbI 3aHATUN
HanmeHoBaHue Bugpl 3aHaTUN (4acoB)
Ne TeMbI h KoHTponb
CamocToATeNbHas
n/n (pasgena) Jlekymm | MpakTtnyeckue | JlabopaTopHble paBorta Bcero
ONCLIMMNUHBI
IIpocreiimas
R e 6 3 0 4 7 20
BapHalMOHHOTO
UCUUCIICHHUSL.
VYcnosus
JKCTpEMyMa B
2 | mpocreiimeit 3anaue 7 3 0 4 7 21
BapHaIMOHHOTO
HCUUCIICHUS
3amaun
3 | BapHAIMOHHOIO 7 3 0 4 7 21
WCUUCIICHUS




4 3amaun TUHEHHOTO 7 3 0 4 7 21
MPOTPaMMHUPOBAHHS
3amaun

5 | onTumansHOTO 7 4 0 6 8 25
yIpaBJICHUS
UTtoro: 34 16 0 22 36 108

14. MeToan4yeckune ykasaHma Ana odyvarowmxca no 0CBOEHUIO AUCLUNIIUHDI
(pekomeHOayuu oby4aroujuMcsi o 0C80EHUI0 AUCUUNIIUHBI: yKazaHue Hauboree CroXHbIX pa3derios,
paboma ¢ KoHcriekmamu feKkyul, npe3eHmalyuoHHbIM MamepuaroM, pekomeHdayuu o 8bIrnOSTHEHUIO
Kypcoeol pabomel, 110 opa2aHu3ayuu camocmosimesibHol pabomai rno ducyuniuHe u op)

ans obecneyeHnss cucTematuMyeckon u perJ'IFIpHOIZ pa6OTbI no WM3y4YeHuiro
AONCUUNITNHBI 1 YCMNEeLWHOro npoxoxaeHna aTtrtecTa Lnmn CTydeHTaM pekoMeHOyeTCAd
npunaepxmeartbCad crieqyouero nopgaaka o6yquV|;|:

. CamocTodatrenbHo onpegenuTb 00beM BpeMeHun, Heobxoaumoro ansa npopabdoTku
Ka)Kaon TeMbI.

PerynapHo nay4atb Kaxgyo TeMy OUCUMNIIMHBLI KakK MO KOHCMEKTaM Nekumn, Tak n no
PEKOMEHOOBAHHOW NMUTEpaType, MCMNoNb3yst pasfuyHble ¢OpMbl MHOMBUAYASIbHON
paboTbl.

CornacoBbiBaTb C npenogaBarteniemM Buabl paboTbl NO U3Y4EHWUIO OUCLMNINHDI.

Mo 3aBeplueHMM OTAENbHLIX TEM NepefaBaTb BbINOMIHEHHbIE PabOThl (AOMalLHME
3afaHund) npenogasarento.

Mpn ycnewHoOM NPOXOXOEHUN PYOEXHBbIX KOHTPOMbHBIX WCMbITAHUA CTYOEHT
MOXET MNpPeTeHAOBaTb Ha COKpalleHWe nporpamMmmbl MPOMEXYTOYHOM (MTOrOBOW)
arrecTtayum no AUCUUNInHe.

MeToanyeckune ykasaHus Ans obyyatowmxcs npu camocTosTenbHon paboTe.

1. CamoctosaTenbHas pabota oOy4vallwmxca HanpaefieHa Ha CaMOCTOATENbHOE

OCBOEHMEe BCeX TEeM U BOMNPOCOB Y4YebHOM OMCUUNAWUHBI, NPeayCMOTPEHHbIX
nporpammon. CamoctodatenbHaa pabota saBnsetca  obssaTtenbHbiM  BUOOM
AeATeNnbHOCTM Ons Kaxgoro obyvawowerocd, ee obbem no y4vyebHOMy Kypcy
onpegenserca yd4ebHbiM nnaHoMm. [lpu camoctoaTensHon pabote oby4atowmincs
B3aMMoOOencTByeT C peKOMeHOOBaHHbIMM MaTtepuanamm npy MMHUMarbHOM ydacTun
npenogasatens.

CamoctoaTenbHas pabota c yyebHukamu, y4ebHbiMM nocobuaMK, Hay4HOM,
CNpaBOYHOM M NOMYNISAPHON NUTepaTypon, MaTepuanaMmm Nepuoamnyeckux M3gaHum u
pecypcammn cetu Internet asnsetca Hambonee apP@eKTMBHBIM METOAOM MNOSTyYeHUs
3HaHUN, NO3BOMSET  3HA4YUTENbHO  aKTUBM3NPOBATb  MpOLECC  OBfadeHus
nHdopmaumnen, cnocobecTeyeT Gonee rnybokoMy YCBOEHWUIO M3y4aemoro matepuana,
dopmupyeT y 0by4valoLLmMxXcs 3anHTEPECOBAHHOE OTHOLLEHME K KOHKPETHON npobneme.
Bonpocbl, KOTOpble BbI3bIBAOT Yy OOy4YalOLMUXCH 3aTpPyAHEHUS NpU  MNOAroTOBKeE,
OOMKHbI OblTb 3apaHee CopMynMpoBaHbl M 03BYyYeHbl BO BpPEMSA 3aHATUN B
ayanTopun ansa ONONHUTENBHOIrO pasbACHEHNS nNpenofaBaTenem.




4. [0ns ycnewHoro v nrogoTBOPHOrO obecneyvyeHns UTOroB CaMOCTOSTENbHON paboThbl
paspaboTaHbl y4ebHO-METOANYECKNE YKa3aHUs K CaMOCTOATENbHON paboTe CTyAeHTOB
Haj pasnUYHbIMK pasgenamu OUCUUNINHGI.

5. Bugbl camocTosTenbHOM paboTbl: KOHCMEKTMpOBaHME Yy4yebHOM ©  HayvHOWM
nutepaTtypbl; npopaboTtka y4ebHoro matepmana (No KOHCNEKTam nekumn, ydebHon u
Hay4yHON nuTepaType); paboTa B 3NEKTPOHHOM OGuGIMoTevHon cucteme; pabota c
NH(POPMALMOHHBIMW  CMPABOYHBIMW  CUCTEMaMW, BbINOSIHEHWE [OMALLUHMX 3afaHun
(MpaKkTUYECKMX U TEeOpPEeTUYECKUX); BbINOSIHEHWE KOHTPOSIbHbIX paboT; MOAroToBKa K
NpaKTUYECKNM 3aHATMAM; paboTa ¢ BonpocaMu 451 CaMOMNpPOBEPKMN.

6. Bce 3agaHus, BbinonHaeMble CTyAeHTaMy CaMOCTOATENbHO, NoanexaT nocneayowen
npoBepKe npenogaBaTenem.

15. NepeyeHb OCHOBHOM U AOMONIHUTENBLHOWN NUTepaTypbl, PECYPCOB UHTEpPHET,

HeobOXoauMbIX ANs OCBOEHUA AUCUUMINUHbI (Criucok numepamypbl OGOpMISemcs 6
coomeemcmeuu ¢ mpebosaHusmu TOCT u ucrionb3yemcsi obwasi ckeo3Has Hymepauyus st ecex 8udos8

UCMOYHUKO8)
a) OCHOBHasi uTeparypa:
Ne n/n NcTouvHUK
JuddepeHnnansabie U MHTETPATBHBIC YPABHEHUS, BAPUANIMOHHOE UCUYHCIICHHEC B
1 npuMepax u 3ajgavax : yueonoe nocodbue / A.b. Bacunsesa [u np.] .— U3n. 3-e, ucnp. —

CII6 ; M. ; Kpacuogap : Jlans, 2010 .

Mopc M. BapuannonHoe ucurciienue B nesom / M. Mopc ; nep. ¢ anri. JI.b.
2 Beptreiima ; on pen. M.A. TaiimanoBa .— M. ; MxeBck : THCTUTYT KOMITBIOTEPHBIX
uccnaeaoBanuil : PerynsipHas u xaotnueckas nuHamuka, 2010 .

Axynunu W.JI. MaTtemaTuyeckoe mporpaMMupoOBaHie B IPUMEPAX U 3aja4ax : yueOHoe

3 nocobue / N.JI. Akynmuu .— U3x. 3-e, ctep. — Cankr-IletepOypr ; Mocksa ; Kpacronap
: Jlans, 2011 .
ATttetkoB A.B. Mertonbl onTuMu3aiuy : yueObHoe mocodue : [[uid CTyA. BeIcHI. yueo.

4 3aBenenuil] / A.B. Arretkos, B.C. 3apyoun, A.H. KanataukoB .— Mocksa : PUOP :

NHOPA-M, 2013 .

Bacuiber @.I1. Metoapsl onTUMU3AINY : [ Y4€OHUK TSI CTY. BY30B, 00y4. 1O
5 cneuuansHocty BITO 010501 "[Ipuxnagnas matematuka u nuapopmaruka"] : [B 2 u.] /
@.I1. BacunseB .— Mocksa : M3a-8o MIITHMO, 2011.

6) JononHWTENbHas NUTepaTypa:

Ne n/n NcTouHmK

5 [Tokopnsriit F0.B. Ontumanshble 3anaun : [yueOnoe nmocodue] / FO.B. TlokopHbrit .—
M. ; MkeBck : Perynsp. u xaotud. auHaMuka : MH-T komnbrorep. uccien., 2008 .

. [Toxopnsiii }0.B. Kpatkuit kypc MareMaTn4eckoi TEOpUU ONTUMAIIBHBIX 3a7a4. -
Boponex : OAO "LlentpanbHo-YepHozemHoe u3narenscTso’', 2007.

8 [ontpsrun JI.C. Ilpunuun makcumyma B onTUMaibHOM yrnpasnenuu / JI.C.
ITontpsrun. - M. : Hayka, 1989.

9 Axwueszep H.W. Jlekuuu no Bapuanmonnomy ucuncienuto / H.M. Axuesep. - M. :
TI'ocrexmsnar, 1955.

10 INannees D.M. Kpatkuit kypc Teopun skcTpeManbHbIxX 3a1a4 / 9.M. I'amiees, B.M.
Tuxomupos. - M. : U3np-so MI'Y, 1989.

1 I'ensdann .M. Bapuanmnonnoe ucuncnenue / I.M. I'ensana, C.B. omun. - M. :
dusmatiut, 1961.
Onberonsi JI.O. Auddepenunansabie ypaBHEHUS U BapUAILIMOHHOE HCYUCICHHE !

12
yueOHuK uid pus. u ¢pus.-mat. pak. yH-toB / JI. 3. Dnbcronsl . - 4-e uza. - M. :




| DauTopuan YPCC, 2000,

B)MH)OPMaLMOHHBIE 3NEKTPOHHO-00pa3oBaTenbHble pecypcehl (odhulmnanbHble pecypcbl MHTEPHET)™:

Ne n/n Pecypc

OnexTpoHHbIN KaTanor Hayunoit 6nbaroTexn BopoHekCcKoro rocy1apcTBeHHOTO

13 yauBepcureta. — (http // www.lib.vsu.ru/)

DneKTpOHHBIN Kypc MeToabl ONTUMU3ALINI

14.
(edu.vsu.ru)

* BHavane ykasbiBatotca OBC, ¢ KoTopbiMM MMetoTca gorosopa y BIY, 3aTem OTKpbITble 3MEKTPOHHO-
obpasoBaTerbHble pecypcbl, OHNanH-Kypcbl, Y MK

16. lMepeyeHb y4yebBHO-meTOAUYECKOro obGecneyveHuUst ANsi CaMOCTOATENbHOM

paboTbl (y4ebHo-Memodudeckue pekomeHdayuu, nocobus, 3adadyHUKU, Memoduyeckue yKasaHus o
8bIMOIHEHUIO NPaKMUYeCKUX (KOHMPOIbHbIX) pabom u dp.)

Ne n/n NcTouvHUK

1 Junaktuueckuil MaTepuali rno BapuannoHHomy ucuucienuto / FO.B. Tokopusiit [u ap.]
-Bopounex : UIIL BI'Y, 2007.

5 Junaktuueckuid MaTepuan rno merogam ontumuszanuu / F0.B. TlokopHsiit [u ap.] -

Boponex : UL BI'Y, 2007.

17. O6pasoBaTtefibHble TEXHOMOrMU, UCMOSNb3yeMble Npu peanusaumum y4eOGHOU
OUCLUMNIINHBbI, BKNOYas AUCTaHUMOHHbIe obpa3soBaTenbHble TexHonorum (OOT),
3neKTpoHHoe oby4yeHue (J0), cMellaHHOe OOyyYeHue):

AuncumnnmHa MoXeT peannsoBbIBaTbCS C MPUMEHEHUEM OUCTAHLMOHHbIX
obpasoBaTenbHbIX TEXHONOMMK, Hanpumep, Ha nnatgopme « ANeKTPOHHbIN
yHuBepcuteT BI'Y» (Kypc Metoabl ontummsaumn (edu.vsu.ru)).

lMepeyeHb HeOBX0ANMMOro NPorpaMmmMHoOro obecnedeHns: onepaumMoHHasa cuctema
Windows mnnu Linex, Microsoft Office, LibreOffice5, Calc, Math, 6paysep Mozilla Firefox,
Opera, Interet.

18. MaTepunanbHO-TeEXHUYECKOEe obecneyeHne AUCLUMUNIIUHDI:

1. Tunosoe obopyaoBaHne y4ebHOM ayanuTopun.

2. 30HanbHaaA HayyHaa 6ubnuoTeka, ANEKTPOHHbIM  KaTtanor HayyHown
Gubnuotekun BI'Y (http://www.lib.vsu.ru)

19. OueHo4HbIe cpeacTBa AN NPOBeAEeHUA TEKYLEeNn U NPOMEXYTOYHOMN
aTtTecTauum

MopsaaoK OLEeHKN 0CBOEHMS obyyatowmmMmcs y4ebHoro matepuana
onpeaensieTcs coaep)kaHMeM crieayoLmx pasgenos ANCUUMIUHGI

HanmeHoBaHue
Ne asnena NuamkaTop(bl)
n/ P KomneTeHums(1) | OOCTUXEHUS OueHouHble cpeacTaa
ANCUMNMANHDI
n KOMMeTeHLnn
(Moaynsi)



http://www.lib.vsu.ru/%29
http://www.lib.vsu.ru/

IIpocTeiimas 3agaua ONnK-1.1,
BapHUalIOHHOTO onK-1 OnK-1.2, MpomexyTouHas aTtTecTauus -
UCYUCIICHUSL. OnK-1.3 ak3ameH, KoHTponbHas pabota 1,
1 Ork-2 OrnK-2.1, KOHTPOIbHO-U3MepUTENbHbIE
OlMK-2.2, mMaTtepuarnbl K 9k3aMeHy
OlK-2.3.
OrnK-1.1,
VYcnoBus 9KCTpeMyMa B OrnK-1.2, [MpomexyToyHas atTecrauus -
npocTeiiiiei 3aaa4e OrlK-1 OrnK-1.3 ak3ameH, KoHTponbHas pabota 1,
2 BapUAI[HOHHOTO OlMK-2 OrnK-2.1, KOHTPOIbHO-U3MepUTENbHbIE
UCUNCIICHUSI OrnK-2.2, mMaTtepuarnbl K 9k3aMeHy
OlK-2.3.
OnK-1.1,
anaun OnK-1.2, MpomexyTovHas atTecTayus -
OrK-1 OnK-1.3 ak3ameH, KoHTponbHas pabota 1,
3 | BAPHALOHHOTO OnK-2 OMNK-2.1 KOHTPOMbHO-N3MepUTENbHbIE
HNCYHCIICHUA !
OrK-2.2, MaTepumarnbl K 9K3aMeHy
OlK-2.3.
OnK-1.1,
ONMK-1 OrnK-1.2, [MpomexyToyHas aTTecrauus -
3agaun TUHEWHOTO OnK-1.3 ak3ameH, KoHTponbHas paboTta 2,
4 TPOTPaMMHPOBAHHS OfK-2 OrK-2.1, KOHTPOMbHO-N3MepUTENbHbIE
OrnK-2.2, mMaTepumanbl K 9K3aMeHy
OlK-2.3.
3asayu ONTUMAIBHOTO OnK-1.1,
YIpaBJICHUA OnK-1.2, MpomexyToyHas atrecrtauus -
OrnK-1 OnK-1.3 ak3ameH, KoHTponbHas pabota 2,
S OlMK-2 OrnK-2.1, KOHTPOIbHO-U3MepUTENbHbIE
OrnK-2.2, mMaTepumanbl K 9K3aMeHy
OlK-2.3.

lMpomexyToyHasa aTTecTtaumsi
dopma KOHTPONs - 9K3aMeH

lMepeyeHb BONPOCOB K 9K3aMeHY.

20 TunoBble OLEHOYHbIE CpeacTBa U MeToAnYeCcKMe MaTtepuanbl, onpegensioLwme

npoueaypbl oueHnBaHunsA

20.1 TeKywMWn KOHTPOSb ycrneBaeMocTun

KoHTponb ycneeaeMocTy Nno AUCUUNIVHE OCYLLECTBNSETCA C MOMOLLbIO CreayHoLLmMX
OLIEHOYHbIX CPEACTB: KOHTPOsbHas paboTa 1, kKoHTponbHas paboTa 2.

IIpyMepHBbIH KOMILIEKT 32JaHUI 1JI1 KOHTPOJIbHBIX padoT
KourpouabHas padora Nel

Bapuanum 1

3amanue 1.

HaﬁHHTC AOIYCTUMBIC DKCTPEMAIN JIS 3aJaHHBIX ®YHKHHOH8HOBZ

1
o) =[U?)dx u@=u'(0)=0 u@®)=u'@®)=0

0




0
o(u)= [@2xu-u?)dx u(-)=1 u(0)=0
-1

3amanue 2.

HccnenyiiTe Ha ca0bIi SKCTPEMYM

1
j (x2+9x%)dt  x(0)=x(1)=0
0

CoctaButenb é%/ M.B. 3BepeBa

(noanuchk)

Bapuanm 2
Samanune 1.

Haiinure nomycTuMble SKCTpeMalu i 3aJaHHbIX (YHKIIMOHAJIOB:

b
®(u)=[(u® +2xuu)dx u(@=A u(b)=B
a

3
®(u) = [(360x°u —u"?)dx  u(0)=0, u'(0)=1, u(3)=0, u'(3)=25
0

3amanue 2.

HccnenyiiTe Ha cinalbIil SKCTpEMyM

2
Jexyd  x(1)=3, x(2)=1
1

CoctaButenb %7/ M.B. 3BepeBa

(nognuceb)




KonTtpoabHasi padora Ne2
Bapuanm 1
3aganue 1.

Pemmre 3anauy TMHEMHOTO OBICTPOACHCTBHS

3amanue 2.

2X, +3X, <6,
L = 3X; + X, — Max rmpu orpaHUYeHUsX < 2X; —3X, <3,
X, 20, x,2>0.

o9X, + 2X, <6,
L =16X; + 9X, — Max npu orpaHuyeHusx X, + 3X, <6,
X, 20, x,2>0.

%%/ M.B. 3BepeBa

(noanuchb)

X, U X, — Leble.

CocTtaButenb

Bapuanm 2
3amanue 1.

Pemmre 3a1auy MTMHEMHOTO OBICTPOACHCTBUS

X¢'=U
1. -1<u<3
X2 :X1—u

3amanue 2.



L = 2x; —10x, — min mpu orpaHn4eHusX < X; —5X, = -5,
X, 20, x,2=>0.

2X; + X, 29,
L =2X,; + 3X, — min npu orpaHudeHusx 43X, —4X, >3,
X, 20, x,2>0.

X, M X, — LIeJbIE.

CoctaButenb M.B. 3BepeBa

(nopnucek)

Tekywmn KOHTpONb npeacraBndger cobon  NpoBepKy YcBOeHUs Yy4ebHoro
MaTepuarna TeopeTU4eCKOro 1 NPakTMYeCcKoro xapakrepa, perynspHo oCyLLeCTBNAEMYH
Ha 3aHATUAX.

K OCHOBHbIM (hOpMaMm TeKyLLero KOHTPOMS MOXHO OTHECTU YCTHbIA Onpoc,
NPOBEPKY AOMALUHUX 3a4aHUN, KOHTPOSbHbIE PaboThl.

3agaHve Ons TeKywlero KOHTPONs U NpoBeAeHMs NPOMEXYTOYHON aTTecTauuun
AOMMKHbI BbITb HANpPaBeHbl Ha OUeHUBaHUe:

1. YPOBHSA OCBOEHUSI TEOPETMYECKUX U NPAKTUYECKMUX MOHATUMA, HAYYHbIX OCHOB
npodeccnoHanbHON AeATENbHOCTY;

2. cTeneHu roTOBHOCTM oOOyvaroweroca nNpUMEHATb TeopeTudeckne u
npakTnyeckmne 3HaHUS n npodgeccnoHarnbHO 3Ha4YUMyHo NHopMaLnto,
CchopMUPOBAHHOCTN KOTHUTUBHBIX YMEHWNA.

3. nprnobpeTeHHbIX YMEHUMN, npodgeccnoHanbHo 3HaYNMBbIX ans
npodgeccnoHanbHON AeATEeNbHOCTU.

TeKywiMin KOHTpPONb npeaHasHavyeH Ans MNpoBEpPKM xoda M KayecTsa
OpPMUPOBAHNSA KOMMETEHLUNN, CTUMYNMPOBaHUA Yy4yebHoW paboTbl obyvyaembix K
COBEpPLUEHCTBOBAHNSA METOAMKNM OCBOEHUs HOBbIX 3HaHuW. OH obecneynBaeTcs
NpoOBEeAEHMEM KOHTPOSbHbIX 3aJaHuin U goMaliHuX paboT, NpOBEPKOM KOHCMEKTOB
NeKunn, NnepmoanvecknmM OnpocoM criyluatenen Ha 3aHsTUsIX.

dopmbl, MeTOObl M NEPUOAMYHOCTb  TEKyLWero KOHTpona onpegenser
npenogasartersb.

Mpn TeKyLiem KOHTpONne YpOBEHb OCBOEHWUS y4ebHOW OMCUMMNAWHBI U CTENEHb
C(OOPMMPOBAHHOCTN KOMMETEHUMN OMpPeaensoTCa OLEHKaMU «3a4TeHO» W «He
3a4TEHOY.

OnuncaHue TeXHONOrMM NpoBeAeHUsA
TecTnpoBaHne n KOHTPOIbHbIE PaboThl MPOBOAATCA MMCbMEHHO.
Tpe6oBaHue K BbINONHEHUIO 3a4aHNN



KoHmponbHas paboma

3a KOHTPOsbHYl0 paboTy CTaBUTCS OLEHKA «3a4yTeHO», B Cchny4vae, ecnu
oby4aroLLMINCs BbIMOSHWI:

- MpaBWIbHO B MOSTHOM OObeMe BCe 3adaHusi KOHTPONbHOW paboThl, Mokasan
OTNWYHblE BrAAEHMSI HaBblkaMW MPUMEHEHUS MOMYYEHHbIX 3HAHWUA WU YMEHWUA npu
peLleHun npodeccrmoHanbHbIX 3a4a4 B paMkax YCBOEHHOro Matepuana;

- o6yqarou.wu7|0ﬂ BbINOMHUIT BCE 3adaHusi C HeDONbLUMMW HETOYHOCTAMU WU
nokasasl Xopowune BliageHna HaBblkaMi NMPpUMEeHEeHUA MoJTyYeHHbIX 3HaHU U yMeHMVI
npu peLleHnn I'IpO(*)eCCVIOHaJ'IbeIX 3alad B paMKax YCBOEHHOIo Matepuana,

- o0y4arowwmii BbINOSHUI MOMOBUHY W3 MPEAJIOKEHHbIX 3afaHuin NPaBUIIbHO,
oCTarnbHble C CyWeEeCTBEHHbIMU HETOYHOCTAMM M MNoKasan YAOBMeTBOpUTENbHOE
BrMaJeHne  HaBblkamMy  MOJIYYEHHbIX  3HAHWA WM YMEHWA NpU  peLUueHum
npodeccroHanbHbIX 3a4ad B pamKax yCBOEHHOro mMatepuvana.

B ocTtanbHbIX cnyyasx obyyatoLemMycs CTaBUTCS 3@ KOHTPOSIbHYO paboTy «He
3a4TEeHOY.

20.2 NpomexyTo4yHan aTrectauus

NMpomexyTouyHasa artTecTauusa npegHasHadeHa Ans onpefeneHns YpoBHSA
OCBOEHUA Bcero obbema yyebHOM AncUMnNUHBIL. [MpomMexyTodHasa aTTectaums no
ancuunnunHe «MeToabl oNTMMU3aUUM» NPoBOAUTCS B hOpMeE 3K3amMeHa.

ﬂepequb BOMPOCOB K 3K3aMeHYy:
. AGctpakTtHas Teopema depma.
. [Ipocreiimas 3ajaya BapuaMOHHOTO UCYUCIIEHUS. Y paBHEHUE DWiiepa.
. Jlemma Jlarpanxa.
. [lepBpie MHTETrpAIIBI B YACTHBIX CIIy4asx YpaBHEHUS JUiepa.
. 3agaya o OpaxucToxpoHe (C pereHueM)
. Teopema u nemma [lro-bya-Peiimona.
. 'magkocTh 3KCTpEeMalIeil.
. 3amaua [Tyaccona
. OyHKIIMOHAJBI OT BEKTOPHBIX (PYHKITUH
10. 3agaga OcTporpaackoro
11.3agauga bosbia
12.Bropas Bapuarnus. Teopema o 3HaKe BTOpoi Bapuaiuu. Bropas Bapuarus B
IIPOCTEHUIIIEN 3a/1a4€ BApUALMOHHOTO UCYUCIICHUSL.
13.Teopema Jlexxanmpa.
14.Teopema Jlexxanapa-Jlarpanxa
15.YcnoBue SAxkobu
16. Heocumssinust ypaBHeHUs: SIkoOu
17.Teopema IllTypma
18. Teopema o HeocuMUIALMH (00 SKBUBAJIEHTHBIX YCIOBUSIX)
19. Ycunennas teopema Skodu
20. JToctatouHoe ycioBue ciaaboro skcTpeMyma
21. Jlemma 00 OIIEHKE «XBOCTa».
22. TeopeMa 00 sKCTpeMyMe JIMHEHHOTO (PyHKITMOHAIIA

O©oo~NOoO UL WN B



23. Beinykias o0onouka. TeopeMa o BBITYKIIO 000J0UKe.
24. Kputepuii BBITYKIIOCTH.

25. Teopema 0 JOCTMXKEHUHU SKCTpEMyMa B KpaifHEH TOUKe.
26.ANTopuT™M CUMILIEKCHOTO METO/1a

27. IlocTaHoBKa 33/1a4¥ ONTUMAJIBHOTO YIIPABICHHUS.

28. Jlemma 1 o caBure ympasiieHuUs.

29. Jlemma 2 0 cyneprio3uliuy yIpaBieHH.

30. [TpuHIUIT ONTUMATHHOCTH.

31. YpaBuenue bennmana ass 3agaun ObICTPOCHCTBUS.
32. Ilpunnun makcumyma [loHTpsiruHa.

MpomexyTouHas aTTecTaums, Kak NpaBuo, OCYLLECTBNSETCS B KOHLIE ceMecTpa
N 3aBepluaeT usyyeHume AMcumMnnuHbl. MpomMexxyTodHas aTtTecTtauus NoMoraeT oLeHUTb
bonee KpynHble COBOKYMHOCTM 3HAHWA W YMEHWIN, B HEKOTOPbIX Cryyasx — Oaxe
dopMumpoBaHne onpeaerneHHbIX NpodeccuoHanbHbIX KoMneTeHuun. Ha ak3ameHe
OLEeHMBaEeTCs YpOBEHb OCBOEHMS y4eOHOM ANCLMNIIMHBI U CTeneHb ChOpMUPOBAHHOCTHU
KOMMNETEeHLUM onpenensitoTcs oLeHkamu «OTMUYHOY, «XOPOLLIOY»,
«YOOBMNETBOPUTENBHO», «HEYIOBNETBOPUTENBHOY.

OnucaHue TexHonorum npoeeaneHus
Ha ak3ameHe CTyAOeHT BbITArnBaeT ouner, KOTOprl71 cooepXnuTt OBa

TEOPEeTUYECKMX BOMpoca U YeTbipe npakTudyeckux. Bce Bonpockl 1 3agayn, Bxogsiime B
OGuneTbl, OXBaTbIBAOT BECb MaTepuarn, n3y4aemblii 3a BECb CEMECTP.

IIpuMepHBIH KOMILJIEKT OMJIETOB /151 IK3aMeHa

KoHTponbHoO-n3mepuTenbHbIn matepunan Ne 1

1. 3agauya bosbia
2. DKCTpeMyM JIMHEWHOTO (PyHKITMOHATA

3. Brinuiurte ypaBHEHHUE U YCIOBUS, KOTOPHIM JI0JKHA YAOBIETBOPSATH TOUKA
MUHUMYMa (QyHKIIMOHAJa

L
@(u) =J-§dx+u(0)+u(1)
0

4. B03MOXEH JIM cllydai, KOr/a SKCTPEMYM JIMHEHHOTO (PyHKIIMOHAJIA
JIOCTUIaeTcsd BO BHYTPEHHEW Touke Kommakra G?



5. Brinmuimmre ypaBHEHUE U YCIOBHS, KOTOPBIM JIOJKHA YAOBIETBOPATH TOUKA
MUHUMYMa (QyHKLIHOHAJIA

1u”2 1
®(u) = [—dx—Juxdx, u(0)=u'(0)=0.
02 o0

6. Pemnre cMMIIEKCHBIM MCTOJOM

X1 — X9 — X3 + 2X4—> Max
— X1 +2Xp —Xg+Xq <2
2X1 + X + Xz —2X4 <12
2Xq +2X9 +4X3+2X4 <6
xjz0 j=1..4

CoctaButenb M.B. 3BepeBa

(nopnucek)

KoHTponbHO-n3mepuTenbHbii matepuan Ne 2

1. AGctpakTHas TeopeMa depma.

2.Ypasuenue bemnmana juis 3a1aun ObICTPOCHCTBUS.

1,9 2 1
3. BeimummTe nepByro Bapuanuio GyHkuuoHana d(u) = I%X —Iudx,
0 0

3a[laHHOTO Ha TIpocTpancTe C[0,1]

4. Pacnumure ypaBHeHue benmnmana mis 3amaun X'=xX+U, |u|<1, B RI1. IlycTts
T(x) = Xx°.

5. BeinuiuTe ypaBHEHHE U YCIOBUSI, KOTOPBIM JOJKHA YIOBJIETBOPSITH TOUKA
MUHUMYMa (QyHKIIOHAJA

2 n2
D(U) = }%x u(0) =u'(0) =0, u(1)=0.
0

6 Pemunre CUMIUIEKCHBIM METOIOM



X| — X2 — X3 + 6X4—> max

—X1+2X2—X3+X432

Xq + Xp + X3 —2X4 <12

2X1 +5X2 + 4X3+2X4 <6

XjZO j=1....4.

CocTaBuTtenb

M.B. 3BepeBa

(noanuceb)

KpuTepum BbiCTaBNEHMS OLIEHOK:

OueHkn

Kputepum

OT1nuyHo

obyyarowmnca nokasbiBaeT BbICOKMMA MHTENNEKTyanbHbIA ©
OOLLEKYNbTYPHbIA  ypOBEHb, [NyOOKOE W BCECTOPOHHEE
3HaHMe npegmMeTa, Ha BCe BOMpocbl Ouneta Aadbl
npaBuibHble  WCYepnbiBalOWMe  OTBETHI, npvBeaeHbl
AokasaTtenbcTBa oby4vatolmmncsa apryMeHTUPOBAHO U FIOTMYHO
nsnaraeT maTepuvarn, NPaBUIbHO peLlaeT BCe MPensioKeHHbIe
npakTUyYeckne 3agaHusl; AONOSHUTESbHbIE BOMPOCHI  HE
BbI3bIBAlOT 3aTPYAHEHUI

XopoLuo

obyvarolmnncs nokasbiBaeT CBOWM  WHTENNEKTyanbHbIN U
0OLLEKYNbTYPHbIM YPOBEHb, TBEPAO 3HAET npeameT ydebHou
AUCUMNIIWHBI, FIOTMYHO U3naraeT WU3yYeHHbIn MmaTepwuan,
yMeeT MNPUMEHATb TeopeTuyeckMe 3HaHus [Ons  pelleHus
NPaKTUYECKNX 3afaHus, Ha BOMNPOCbl OuneTbl MNOnyYeHbl
NoOSIHble M BepHble OTBEThl, NPMBEAEHO O0Ka3aTenbCTBO, HO
ecTb HebonbliMe HeTo4YHOCTM B (POPMYNUPOBKAX U
3aTpygHeHus Npu OTBETE Ha AONOSTHUTENbHbIE BOMPOCHI

YOoBneTBOPUTESNIbHO

oby4aromnmncs nokasbiBaeT CBOW OOLLEKYNbTYPHbIA YPOBEHD,
B OCHOBHOM 3HaeT npegMeTt y4yebHOW AUCUMNNUHBLI, 3HaeT
OCHOBHblE onpeaeneHns U TepMuHbl, UMeeT onpeneneHHble
3HaHus NpegMeTa, npakTudeckue 3agaHnsa pelnTb He MOXET,
TaKKe He MOXET NPUBECTUN JoKa3aTenbCcTBa.

HeynoBneTBopuTenbHO

cTeneHb OCBOEHUSI y4eOHOW AMCUMNIUHBI Oby4yaeMblM He
COOTBETCTBYET KPUTEPUSIM, MpeabsBNseMbiM K OLEHKe
«yOOBNETBOPUTENBHOY»

20.3 PoHA OUEHOYHbIX cpeaAcTB CPOPMUPOBAHHOCTM KOMMNETEHUUN CTYAEHTOB,
pekomMmeHAyeMbIN ANns NpoBeAeHUA AMarHOCTUYeCKUX paboTt

1) 3akpbIThle 3aaaHUa (TECTOBbIE, CpeaHUN YPOBEHb CIOXHOCTU):

3ananme 1 IlepBas Bapuanus pyHKIHOHATA ) (X) OIIpENEIAETCS KaK




2

A 22 (D(X+/1h) Hpﬂﬁzo
b (D(X"‘lh) Hpnizo
B (D(X+/1h) HpI/I/lzl
3ananue 2

[lycTh mMmeeTcss TpHu TMOCTaBIIMKA OJHOPOAHOTO ToBapa c 3amacamu 40, 25, 35 en. u Tpu
noTpeOuTeNss 3TOro ToBapa ¢ norpedHoctsimMu B koiaumuyectBe 50, 30, 20 ea. COOTBETCTBEHHO.
CrouMocTH MEepeBO30K €IMHUIBI TOBapa OT Ka)KAOro IMOCTABIIMKA K KaXKIOMY MOTPEOUTENIO

3a/1aHbl MaTpUIeH TapudoB ( B JICH. €1.)

~N AP
(62 N> RN \ ©)
w o N

Tpebyercs HAlTH MJ1aH MEPEBO30K C MUHUMAJIbHOW CTOMMOCTBIO. BbIOpaTh, kK KakoMy THUITY
OTHOCHTCS dTa 3a/1a4a

A 3agaya TMHAMUYECKOTO IPOTrpaMMHUPOBAHHUS
b 3anava nuHeitHOro MporpaMMUpPOBAHUS

B 3anaua BBITyKJIOr0 MPOrpaMMHPOBAHUS

I' 3anaya HEMMHEITHOTO MPOrPaMMUPOBAHUS

3amanmne 3

1
Beimumure ypaBHeHus Diinepa i pyaknuoHana O (x) = I(X'Z —x*)dt, x(0)=x(1) =0
0

AX"+x=0
s X"—Xx=0
B X"+2X=0
3aganue 4

1
Beimuinute BTOpyro Bapuaiuio s Gpyaknuonana d(x) = '[(X'Z —x*)dt, x(0)=x(1)=0
0



A

(2h2—2h?)dt, h(0)=h(1) =0

W O

s [(2h2+2h?)dt, h(0)=h(1) =0

0
1

s [(h2+2h2)dt, h(0)=h(1) =0

o ¢

3aganue 5

B cyrouHblii palMoH BKJIHOHYAIOT aBa Tpoaykra nutamus P u P, nmpuuem mponykra Py
JOJDKHO BOMTH B pannoH He 6osee 200 exn. Crommocts 1 en. mpoaykra P; cocrasisier 2 pyo.,

nponykra P, — 4 py6. CoxepxaHue NUTATENbHBIX BEUIECTB B 1 €. MPOAYKTa, MUHUMAIIbHbIE

HOPMBI TIOTpeOIeHHs yKa3aHbl B Tabnuie. OnpeaenuTh panuoH MUTaHUs, CTOMMOCTb KOTOPOTO

OyJeT HauMEHbIIIEH.

ITurarensHbIE MuHnManbpHas HOpMa TOTPEOICHHS CopeprxaHue MUTATEIFHBIX BEIICCTB
BEIIECTBA B | ex. mpomykTa

Pl Pz

A 120 0,2 0,2

B 160 0,4 0,2

Pemrenne MokeT OBITH HAlJIEHO C IOMONIBIO:
A. I'paduueckoro metona
b. MeTtonma moTeHIAaIoOB
B. CummnnekcHoro meroaa
I'. MeToma MEHHEMAIBLHOTO 3JIEMEHTA
J1. Merona ceBepo-3anagHoro yria

3aganue 6
Jns ynydmenust puHaHCOBOTO MOJIOXKEHUs (upMa MpHUHsIIA perieHre 00 YBEJIMUYEeHUHN BBIITyCKa

KOHKYPEHTOCIIOCOOHOM MPOAYKIMH, AJS YEro MPHUHSTO pelieHHe 00 YCTaHOBKE B OJHOM M3

2
[IEXOB JOMOJTHUTEIBHOTO 000pyaoBaHus, 3anumMaroriero 19/3 M mmomanu. Ha npuobperenue
JOTIOTHUTENFHOTO 00opynoBanus (upma Bbyienwia 10 y.e., Ipu 3TOM OHa MOXET KYIHUTh
obopynoBanue 2 BuaoB. [IpuoOpeTeHne ogHOr0 KOMILIEKTa 000pyaoBaHus 1-ro Buaa cTouT I

y.e., 2-ro Bunaa — 3 y.e. [IpuoOpeTenne oJHOTO KOMIUIEKTa 000pyA0BaHUs 1-T0 BUJIa TTO3BOJISIET



YBEJIMYUTH BBITYCK MPOAYKLUHMH B CMEHY Ha 2 IIT., a OJHOTO KOMILJIEKTa 000OpyI0BaHUS 2-TO

BUJa — Ha 4 mWT. 3Has, 4TO JUIsl YCTAHOBKM OJHOTO KOMILIEKTa OOopyaoBaHus 1-Tro BHaa

TpeOyercs 2 Jl/l2 IUIOLIA/IU, a 171l 00opynoBaHus 2-ro Bujga — 1 Jl/l2 IUTOMIA/IU, ONIPEIETUTh TaKON
HA0OP JONOJHUTEILHOTO 000PYI0OBAaHUS, KOTOPBIN JaeT BO3MOXHOCTh MAaKCUMAaJIbHO YBEIUYUTh
BBIITYCK MTPOJTYKIIUH.
K xakoMy THmy 3a/1a4 OTHOCUTCS JTaHHAasA?

A. 3agaua 1eno4YrcIeHHOT0 MPOrpaMMHUPOBAHUS

b. 3amaua BEITYKIJIOTO IPOrpaMMUPOBaHUS

B.Saﬂaqa JAUHAMHUYCCKOI'o IIporpaMMHupOBaHUA

3amanue 7
Haiitu makcumyM QyHKIIMOHATA L=2 X1 + Xy mpu orpaHUYeHHAX

2 2
X© +X," <16,

X2 20,

A4v5 5.5 835 o

3aganue 8

Bbruucnute 3HaueHWe JOMYCTHMMOM JKcTpeMann B Touke X=-0,5 pang  QyHKIMOHana

D(X) = j (12tx — x?)dt, x(-1) =1, x(0) =0

A -0,125
b -0,523
B -0,5

2) OTKpbITblE 3a4aHusl (TECTOBbIE, MOBbILLEHHbLIN YPOBEHb CIOXHOCTW):

3ananue 1

Bri6epute BepHbI€ YTBEPKICHUS
A. MHoxecTBO G BBIIYKJIO, €CITH OHO COJEPKHUT CBOM KpailHHE TOUKH.
Bb. MHoxecTtBo G BBINYKJIO TOTAA U TOJIBKO TOT/IA, KOTJa OHO COBHAJAeT CO CBOEH BBIMYKIION

000JI0UKOM.
B. MHoxecTBO BbINYyKJIOE, €ClIM C JI000H Mapoil TOYEK OHO COJEPKUT OTPE30K, HX

COEIUHSIIONINH.



I'. MHOXECTBO KpailHUX TOYEK SBJISIETCS BBIMYKJIBIM.

3aganue 2
o 1
Brruucnure 3HaueHue nepBol Bapuanuu (PyHKIIMOHAIIA f o x'? dt B Touke X=t 110 HaNPABJIECHUIO

h=t.

3amanue 3
Beimnuinmre 3HaYCHUE TOMYCTHMON SKCTPEMAITH JIJIs (yHKITMOHAIA

D(x) = .l[(x'z—xz)dt, X(0) = x(1) =0 B Touke X=0,5

3aganue 4

BrinuiiTe 3HaU€HHUE JOIMMYCTUMOM dKCTpeManu (GyHKIIHOHAIA f01(720t2x - x”z)dt, x(0)=0,
x’(0)=1, x(1)=0, x’(1)=2,5 B Touke t=0,5

3amanue 5

T

2

byner mu ¢pynxmonan ®d(h) = '[ ("> =h*)dt, h(0)=0= h(%) HEOTPULIATENbHBIM?
0

3aganue 6

Byner nu ypaBHeHue

—((t2 + 5)U ') "+ (Sint + 7)U =0 HeocnuIMposars Ha [0,1]?
3ananmue 7

VY CcTaHOBUTE COOTBETCTBHE MEX]Ty TUIIOM 33a/1a4i U HauboJee 4acTo MPUMEHSIEMBbIM METOJIOM €€
peteHus

1.3amaua MMHEMHOrO MPOrpaMMHUPOBaHUS

2.3a7aua 11eJI0YMCICHHOTO POrpaMMHUPOBAHUS

3. TpancnopTHas 3a7aya

4 3agaya AMHAMUYECKOTO MPOTrPaMMHUPOBAHUS

A. Meron bennmana

b. CuMIIeKCcHBIN METOT

B. Mertoz I'omopu

I'. MeTtox moTeHIInaIOB

3amanne 8
[TycTh mMeeTcss TpU MOCTaBIIMKA OJHOPOJHOTO ToBapa ¢ 3amacamu 40, 25, 35 en. u Tpu

noTpeduTeNst 3TOro ToBapa ¢ norpedHoctssMu B KonumdectBe 50, 30, 20 en. cOOTBETCTBEHHO.
CronmocTH MNEPEBO30K €AMHUIIBI TOBapa OT KaXAO0I'0 IMOCTaBIIMKA K KaXJIO0OMY HOTpe6I/ITeJ'IIO

3a/1aHbl MaTpuIieil Tapudos ( B IeH. €1.)
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TpeGyercs HAWTH IJ1aH MEPEBO30K C MUHUMAJIbHOM CTOMMOCTBIO.

OnTUMabHBIN TUTaH MEPEBO30K MOYKET OBITh HAalJIEH C TTIOMOIIBIO:
A. I'pahuyeckoro merona
b. Mertona noreHmainoB
B. CummiekcHoro meroaa
I'. MeToma MUHHMMAILHOTO 3JIEMEHTA
J1. Merona ceBepo-3anagHoro yria

3amanue 9

B cyTouHblil palMoH BKIIOYAOT aBa mpoaykra nutanus P; u P, , npuuem mpomykra P

JIOJDKHO BOMTH B paunoH He Oosiee 200 en. Croumocts 1 exn. npoxnykra P; cocrasusier 2 pyo.,

nponykra P, — 4 py06. CoxepxaHue NUTATENbHBIX BEUIECTB B 1 €. MPOAYKTa, MUHUMAIIbHbIE

HOPMBI TIOTpeOIeHHs yKa3aHbl B Tabnuie. OnpeaenuTh pauoH MUTaHUsA, CTOUMOCTb KOTOPOTO

OyJeT HauMEHbIIIEH.

IIutaTenbHble MunumaibHas HopMa CopepxaHue MUTATEIBHBIX BELIECTB
BELIECTBA notpeOieHus B | en. nponykra
P, P,
A 120 0,2 0,2
B 160 0,4 0,2

B otBeTr HaIlncaTb, CKOJIbKO €AWHUII ITPOAYKTa P2 JIOJDKHO BOUTH B ONTUMAJIbHBIN palroH

3aganue 10. Pemuuts 3aauy. B oTBeTe ykazaTh MUHUMAaNbHOE 3HAUeHHE (DYHKIIMOHATA

L =4x, +6X, — MIN npu orpannyenusx

3axanue 11

3X, +X, 29,
X, +2X, 28,
X, +6x, 212,
X =0, x,=0.

Jns ynydmenust puHaHCOBOTO MOJIOKEHUS (upMa MpHUHsIIA pelieHre 00 YBEJIMUYEeHUN BBIITyCKa

KOHKYPEHTOCIIOCOOHOM MPOAYKIMH, AJS YEro MPHUHSTO pelieHHe 00 YCTaHOBKE B OJHOM U3

2
[IEXOB JIOMOJIHUTEIILHOTO 000pyioBanusi, 3anuMaromero 19/3 M mnomanu. Ha mpuobperenue



JOTIOJTHUTEIBLHOTO 00OpymoBaHus (upma Bbaenmia 10 y.e., IpU 3TOM OHa MOXXET KYIHUTh
obopymoBanue 2 BuaoB. [IpnobpeTeHre oJHOr0 KOMIUIEKTa 000pyaoBaHus 1-ro Buaa cTouT 1
y.e., 2-ro Buga — 3 y.e. IlpuoOperenune oqHoro komIuiekra o6opynoBanus 1-ro Bujga mo3Bosier
YBEIMYUTH BBITYCK MPOAYKIIMK B CMEHY Ha 2 INT., a OJHOTO KOMIUIEKTa 00OpYAOBaHUS 2-TO

BHUJa — Ha 4 mr. 3Ha${, 4TO 11 YCTAaHOBKHM OJHOI'O KOMIIJIICKTA 060py,I[OBaHI/I5[ 1-ro BHUAa

2 2
Tpebyercs 2 M  momanau, a aas obopyaoBaHust 2-ro Buga — 1M muomaam, ONpeneiuTh
Takol HaOOp JOMOJHUTEILHOTO 000pPYHIOBaHUs, KOTOPHIM JaeT BO3MOXXHOCTh MaKCHMalIbHO
YBEJIUYUTh BBINYCK TPOAYKIIMU. B oOTBeTe yka3aTh ONTHMAJIbHOE YHCIO KOMILJIECKTOB

obopynoBaHus 2 BUA.

3aganue 12
Haittu wmakcumym  QyHKIUU F= 5X1 + 2X2 + X3 TpH YCIOBUSAX HEOTPHLATENBHOCTU

MNEPEMCHHBIX U YCIIOBUAX
X; +3X, — X3 <6,
Xy + X3 <4,
3X; + X, < 7.
B oTBeTe ykazarh onTUMalbHOE 3HAUEHUE 1I€JIEBOM (PYHKIIMH, OKPYTJIUB PE3YIbTAT /10 COTHIX

3amanue 13

VYkaxxuTe onTuManbHOE 3HaUeHHE 11e1eBON (QYHKIIUU J1J1s 337a4u, IBOMCTBEHHOM K
IIPUBEICHHON

X, — X, — X5 +2X ,—> Max
=X +2X, =X+ X, <2
2%, + X, + X, —2X, <12
2X +2X, +4X,;+2X, <6
x; 20 j=1..4
3amanmue 14

CocTaBUTh ONTUMAJBHBIA IUIAH TEPEBO3KH 3JEKTPOOOOPYIOBaHHMS OT TpPeX MOCTABIIMKOB C
rpy3amu 240, 40, 110 en. x yerslpem HacesneHHbIM ITyHKTaM ¢ 3anpocamu 90, 190, 40 u 130 T.
CroumocTH TEpeBO30K E€AMHUIIBI T'py3a OT KaXKIOTO IMOCTABIIMKA K KaXKIOMY IMOTPEOUTEINIO

3aJaHbl ManHLIeﬁ



7 13 9 8
14 8 7 10
3 15 20 6

HY)KHO COCTaBUTh ILIaH IIEPEBO3OK C MHHUMAaJILHOH CTOMMOCTRIO. BrhImmcare B OTBET

MHWHHUMAJIbHYIO CTOUMOCTD IIEPEBO3OK.

Kputepum n wkanbl oueHnBaHua 3agaHm ®0OC:

1) 3agaHung 3akpbIToro Tuna (Bbloop 0gHOro BapraHta oTBeTa, BepHO/HEBEPHO):

e 1 6ann — ykasaH BEpHbI OTBET;
e 0 6annoB — ykasaH HEBEPHbLIN OTBET.

2) 3agaHung 3akpbiToro Tmna (MHOXeCTBEHHbIV BbIOOP):

e 2 6anna — ykasaHbl BCce BEpPHble OTBETHI;
o 0 6GannoB — ykasaH xoTsi Obl OAUH HEBEPHbIN OTBET.

3) 3agaHug 3akpbITOro Tuna (Ha cooTBeTCTBUE):

e 2 6anna— Bce COOTBETCTBMUS ONpeaeneHbl BEPHO;
o 0 6annoB — xoTs Gbl 0AHO CONOCTAaBIIEHNE ONPEAENIEHO HEBEPHO.

4) 3apaHuga OTKPbLITOro TMna (KOPOTKUN TEKCT):

e 2 6anna — ykasaH BepHbI OTBET,;
o 0 6annoB — yka3aH HEBEPHbLIN OTBET.

5) 3agaHug oTkpbITOro TMna (4mcno):

e 2 6anna — ykasaH BepHbIN OTBET,;
o 0 6annoB — yka3aH HEBEPHbLIN OTBET.

3apaHua pasgena 20.3 peKOMeHAYHTCA K MCNONb30BaHUIO MpU NpoBeAeHUn
ANarHoCTUYEeCKUX paboT C uenbio OLEHKM OCTaTO4YHbIX pe3ynbTaToB OCBOEHUS
AaHHOW AUCLUUNNUHBI (3HAaHUW, YMEHUIN, HaBbIKOB).



