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PABOYASA MPOrPAMMA YYEBHON ONCUUMIIUHDI
b1.0.25 MeToanl onTUMMW3ANMIA

Kod u HaumeHosaHuUe ducyumniuHbl 8 COOM8emMcmaeuu ¢ y4ebHbIM rniaHoM

1. Kog n HanmeHoBaHue HanpaBneHus NoAroToBku/cneynanbHOCTU:
01.03.01 MaTtemaTuka

2. Mpodunb noaroToBKKU/cNneumanmsayms :

AnddepeHumanbHble ypaBHEHUS, AMHAMUYECKME CUCTEMbI U ONTUMarnbHOe
ynpasneHue

3. KBanudwmkauma BbinyckHuKa: bakanasp

4. dopma o6y4yeHus: OyHas

5. Kadeppa, oTBevyarwwas 3a peanusauuilo  AUCUUNIIUHDbI: Kadbegpa
MaTeMaTU4YecKoro aHanuaa

6. CocTtaBuTenu nporpamMmbi:
(®UO, yyeHasi cmeneHb, y4eHoe 38aHUe)
3BepeBa Mapraputa bopucoBHa, kKaHg. n3-MaT. HayK, OLEHT

7. PexomeHaoBaHa: Hay4Ho-meToamyeckum CoBeTOM MaTemMaTudeckoro dakynbreTa,
npotokon ot 25.05.2023 Ne 0500-06

8. Yueb6HbIN roa: 2026-20267 CewmecTp(bl): 7



9 .Uenwu n 3agayum y4ebHON ANCLUNIINHDI:

Llensimu oceoeHusi yuebHOU QucyurniuHbl 181151H0MCH:

- nogrotoBka CTYQEHTOB K BOCMPUATUIO MaTemaTuUdeckoro annapaTta
cneumanbHbIX OUCUUNINH, YTEHUIO crieumanbHON nuTepaTypsbl;

- nony4vyeHme 06a30BbIX 3HaHMN W (OPMUPOBAHME OCHOBHbLIX HaBbLIKOB MO
mMeTogaMm onTMMmM3aumn, HeobxoouMbIX AONs pelweHus 3adad, BO3HMKalWMX B
NpaKTU4eCKON OesATeNbHOCTY;

- pa3BUTKE NTOrMYECKOTO MbILLNEHMS;

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

3adayu y4yebHoU OuCyUMNIUHbI:

- eMOHCTpauUunsa Ha npumepax MatemMmaTUdecknx NOHATUA U MeTOOO0B CYLIHOCTU
Hay4HOro nogxoaa, cneundukm maTtemaTukn, ee ponu B passBuTUMN Apyrnx Hayk;

- OoBnageHve CTyaeHTaMy OCHOBHbIMW MaTeEMaTU4YEeCKMMU MOHATUSIMU MEeTOO0B
ONTUMM3aLmK;

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

- 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
obszaTtenbHOM YacTu nporpammbl bakanaspmata HanpasneHus 01.03.01 MatemaTtuka.

Aucunnnuua «MeToabl onTuMmsauuny 6asmpyeTcs Ha 3HaHUSIX, MOMYYEHHbIX B pamMKax
KypcoB «MaTtematnyeckum aHanmay, «OdnddepeHunansHble ypaBHEHUA».
MprnobpeTeHHble B pe3ynbTaTe 00y4eHUst 3HaHUS, YMEHUS N HaBbIKWU UCMOMb3YTCS BO
BCeX 0e3 WUCKIMIYEHNa MaTeMaTU4eCKUX W eCTEeCTBEHHOHaY4YHbIX AUMCUMUNINHAX,
MOAYNsAX W npakTukax. [lonyyYeHHble 3HaHMs MOryT ObiTb  MCMNOSb30BaHbl  MNpU
npoaormKeHnn obpa3oBaHMs B acnMpaHType U B AanbHENLLIEN TPYO0BOW OEATENBHOCTH
BbIMYCKHUKOB.

11. MnaHupyemble pe3ynbTaTbl 00y4YeHUA no AucuunnuHe/moaysnio (3HaHUA,
YMEHUA, HaBblKK), COOTHECEHHble C NNnaHMpyeMbiMU pe3ynbTaTaMu OCBOEHUS
obpasoBaTenbHOW NporpaMmmbl (KOMMNETEHUUS MU BbIMYCKHUKOB):

Kon HassaHue Koa(bl) WHankaTop(bl) MnaHnpyemble pe3ynbTaTtbl 00y4YeHus
KOMMNeTeHLUK

OrK-1 CnocobeH OrlK-1.1 MpumeHseT 3HaTb:
NPUMEHATb 6asoBble 3HaHUS, | - 0as3oBble 3HaHWSA, MOMNy4YeHHble B
dyHAaMeHTarnbH nonyyeHHole B | obnactu MaTemMaTn4ecKmx n(unu)
ble 3HaHWus, obnactu €CTeCTBEHHbIX HayK
nony4YeHHble B MaTeMaTn4ecknx
obractu n(munu) YMeTb:
MaTeMaTn4eckmnx €CTECTBEHHbIX - wncrnonb3oBatb  6asoBble  3HaHWS,
n (nnn) Hayk nomnyyYeHHble B 06racTu maTeMaTu4eckmnx
€CTECTBEHHbIX n(unn) ecTeCTBEHHbIX HayK
Hayk, "
ncrnonb3oBatb WX Bnapetsb:
B - HaBblkaMW MaTemMaTn4ecKoro u
npodeccuoHarnbH CTaTUCTNYECKOrO MOAENMPOBAHUS Npu




Ol AesATeNnbHOCTH

NOCTPOEHMM MoaeNen PU3NIECKNX
MPOLIECCOB U SIBNEHNIA N UCMOMb30BaTb UX
B Npod)eCCrOoHarnbHOM AesATENbHOCTH

OriK-1.2 OueHnBaeT 1 | 3HaThb:
dhopmynupyet - MeToAdbl peleHunss 3agady B obnactu
aKkTyanbHble M | MaTemaTnyeckmx M (Unu) ecTecTBEHHbIX
3Ha4YMMble HayK.
npobnemsl
dyHOaMeHTanbH | YMeThb:
ON MaTeMaTuKm - oueHnBaTb " dopmynmpoBaTb
akTyanbHble W 3HaYuMble Npobnemsbl
MaTeMaTUKN.
Bnapnetb:
- CMOCOBHOCTBIO OLUEeHMBaTb n
dopMynupoBaTb  akTyanbHble  3agaudv
npodeccuoHanbsHon OeATenbHOCTH,
NPUHUMaTbL MNPaBUNbHOE peLleHMEe Ha
OCHOBE TEOPETUYECKMX 3HAHUN
OlNK-1.3. | AHanuaupyeT u | 3HaThb:
npuMeHseT - mMeToabl peLleHns 3agav
HaBblku BblBopa | NpodeccuoHarnbLHON OEeATENbHOCTH.
MeToa0B
peweHus 3agad | YmeTb:
npodeccuoHane | - aHanu3upoBaTb U MNPUMEHATb HaBbIKK
HOM BolbOpa  MeTodoB  pelweHus  3agad
OeATenbHOCTUN Ha | NPOdeCcCUOHaNbHON  AEeATEeNbHOCTM  Ha
OCHOBe OCHOBE TEOPETUYECKNX 3HAHUIA.
TEOPETUYECKUX
3HaHUN Bnapetb:
- HaBblkamu peLueHns 3agav
npodeccroHanbHoON AesATENBHOCTH
OrK-2 CnocobeH Orik-2.1 OueHuBaeTt 3HaTb:
paspabatbiBaTh, OCHOBHbIE - OCHOBHblE MPUHLUMMNbI MaTeEMaTUYECKUX
aHanuaupoBaTb 1 NPUHUMMbI mMogenen.
BHEAPSTb HOBbIE MaTeMaTU4eCKMX
MaremaTtuyeckme Moaenen YMmeTb:
MoLenv B - NPUMEHSATb Ha NpakTUKe NPUHLUNBI
COBPEMEHHBbIX NMOCTPOEHMS MaTeMaTUYECKMX MoaeNnen.
€CTECTBO3HaHUW,
TEXHUKE, Bnagetsb:
3KOHOMWUKE U - OCHOBHbIMW MPUHLMMNAMU MOCTPOEHWS
ynpaBneHuun MaTeEMaTUYECKNX ModeNen
OrK-2.2 Bbibupaet 3HaTb:
HeobxoauMble - 3afayv, BO3HUKAKWLIME B XO4e Hay4yHO
MeToabl ncenenoBaTenbCkon AeATeNbHOCTH.
nccnenoBaHus,
mMoauduumnpyeT YmeTb:
cyllecTByloLmne - BblbMpaTb Heobxoaumble  MeToabl
n ncenenoBaHms.
paspabartbiBaeT
HOBble MeToAbl, | Brnagets:
ucxonsa v3 3agad | - yMEHMEM MoaudmLmpoBaTb
KOHKpPETHOro cyllecTBytolme n paspabatbiBaTb HOBble
nccrnegoBaHust MeTodbl, UCXoas M3 3aday KOHKPETHOro
nccnegoBaHus
OrllK-2.3 MpumeHseT 3HaTb:
Nnony4YeHHble - obrnactb NPUMEHEHWUs  MOMNyYEeHHbIX
pes3ynbTarThl, pe3ynbLTaToB.
npeacraensaet
nuToru YMeTb:
npoaenaHHomn - aHanuaupoBaTb M  OCMbICIMBaTb

paboThl

noNnyYyeHHble pes3ynbTaTbl, NpeacTaBnATb




nTorM npoaenaHHon paboThbl.

BnapgeTtb:
- aHanM30M MOJTyYEHHbIX Pe3ynbTaToB

12. O6beM AgucuMNIIMHbI B 3a4YeTHbIX eaAuHuuax/yac.(s coomsemcmsuu ¢ yyebHbIM

nnaHom) 4/144

dopma NpoMeXyTOYHON aTTeCcTaLMnU(3avem/sk3ameH) IK3aMeH

13. TpyaoeMKocTb NO BUAaM y4ye6HON paboThbl

Bcero Mo cemecTpam
Bug yuebHom paboTbl
7 cemecTp
KoHTakTHas pabota 56 56
nekumm 28 28
B TOM Yucne: npakTu4eckme 28 28
na6opatopHble 0 0
CamoctodaTensHas pabora 52 52
B TOM 4YuMChe: KypcoBas paboTa (NpoekT)
dopma NPoOMEXYTOYHON aTtTecTaumm 36 36
3K3aMeH
WToro: 144 144
13.1. CopepxaHue QUCLMNINUHBI
n/n Peanusauns
asgena
HaumeHoBaHve pasa
ONCLMNITUHBI C
pasgena CopepxaHve pasgena aMcunnimHbl NOMOLLbH0
ANCUUNNNHBI o
OH-NawH Kypca,
QYMK
1. NNekuun
1.1 | Hpocreiimas Teopema ®epma 1 GyHKIIMOHANA B Kypc Metonpt
3aaada JIMHEITHOM HOPMHPOBAHHOM ONITUMU3ANNI
BapUaMOHHOTO npoctpadcTie. [lepBast Bapuanusi. (edu.vsu.ru)
WCYMCIICHUS. VYpasuenue Ditnepa. Jlemma Jlarpanxa.
YacTtHble ciydan ypaBHEHUs Dinepa.
3amaua o Opaxucroxpone. Teopema Jlro-
Bbya-PeiimoHa. I'mankocTs 3KCTpeMainu B
NIpOCTENIIIEN 3a/1aue BapUaLlMOHHOTO
HCYHNCIICHHUA.
1.2 | Ycinosus VYcnosue Jlexannpa. VYcunennoe
9KCTpEMyMa B ycnoBue Jlexxannpa. YpasHenue Skoou.
HPOCTCHUUICH 3a1a49€ | Bropast Bapuauus. Teopems! llltypma.
BapuarnoHHOro VcnoBue,  SKBUBAJIEHTHOE  YCJIOBHIO
HCIUCIICHHA Sxobn. JocTarouHsle yCIIOBUS
9KCTpEMyMa.
1.3 | 3amaunm OyHKITMOHAI, 3aBUCSIINI OT BEKTOPHON
BapHAIIIOHHOTO ¢dbynkuu. 3agada bosbna.




HNCUHUCJIICHHUA

M3onepumerpuueckas 3aaaya.
Ypasuenue Ditnepa-Ilyaccona, Diinepa-
Octporpaackoro. Y CIOBHEIH SKCTpEeMyM
B 3aJjadaX BapHAI[IOHHOTO HCUYHCIICHUS.
Metox muOXUTeNeH Jlarpamka. 3amgaga
C TIOJBUKHOW I'paHULIEH.

1.4 | 3amaum nuHEHHOTO | DKCTpEMYM JIMHEHHOTO (pyHKIMOHAIA Ha
MPOTPaMMHUPOBAHUSI | MHOXKECTBE B KOHEYHOMEPHOM
npocrpaHcTBe. I'padmueckuii  MeTon
peleHus 3a1a4 JMHEHHOTO
MIPOrpaMMUPOBAHMUSL. CuMILIEKCHBIN
Metoq. TeopeMbl  JIBONHCTBEHHOCTH.

TpaHCHOpTHBIE 3a8a4H.

1.5 | 3apauu IloctaHOBKa  3amaud  ONTHMANBHOIO
ONTHMAJIEHOTO ynpasieHus. [[puHINT ONTHMAaNTbHOCTH.
YIpPaBJICHUS [Ipyniun bemiMaHa JHHAMUYECKOTO

MIPOTPaMMHPOBAHUSL. VYpaBHeHUE
bennmana. punun MaKcHUMyMa
IlonTpsaruna.  Teopema o0  4ucie
NepeKyItoYeHnd. Merton pemeHns 3amgad
0e3 orpanmucHus. Metonx HeroroHna.
Meronbl CONpPSIKECHHBIX HAaIpPaBICHUM.
UucneHHble METOABI pELICHUS 3a7ady
ONTUMU3ALHNU
2. [pakmuYyeckue 3aHIMus

2.1 | Ilpocreiimas VYpaBuenune Oiinepa. Yactasle ciaydan | Kypc Meroas
3a/1a4ya ypaBHeHUs Diinepa. ONTUMHU3AIHNA
BapUAIMOHHOTO (edu.vsu.ru)
WCUHCIICHUSL.

2.2 YcmoBus YcaoBue Jlexannpa. Ycunennoe
9KCTPEMYMA B ycnosue Jlexannpa. YpaBHeHuHe SkoOw.
npocTeiiei 3agade | YCIoBHE,  SKBHBAJICHTHOE  YCJIOBHIO
BapUaMOHHOTO Sxobmn. HocraTouHble YCIIOBUS
WCUHCIICHUS JKCTpEMyMa.

2.3 3agaun ODyHKIUOHAI, 3aBUCSIIUI OT BEKTOPHOU
BapHaIMOHHOTO ¢byHkimu. YpasHenue Ditnepa-
HCYUCIICHUSA IlyaccoHa. Y cnoBHBII 3KCTPEMYM B

3aJa4yax BapHaIlMOHHOTO HCYUCICHHS.
Merton mHOXuTene Jlarpanxka. 3agada
Bonbua.

2.4 | 3amaum nuHedtHOTO | I'padmueckuii MeTOJ] pelIeHus 3aaad

MPOTPaMMHUPOBAHUS | JTMHEHHOTO pOTPaMMHUPOBAHMUSL.
CummnekcHelii Meron. TpaHcnopTHbIE
3aJ1a4H.

2.5 3amaun IlocTanoBka 3agayM  ONTHMAJIBHOIO
ONITHMAJIEHOTO ynpasieHus. [IpuHmmMnm — Makcumyma
yIpaBIeHUs [onTpsiruxa.

13.2. Tembl (pa3penbl) AUCUMNIIUHBI U BUObI 3aHATUN

Ne
n/n

HanmeHoBaHue
TeMbl
(pasgena)
JVCUMMMNUHbI

Buapl 3aHaTUN (4acos)

Jlekunn | MNMpakTnyeckne

JlabopaTopHble

CamocTosTenbHas
paboTta

KoHTponb

Bcero

IIpocreiimas
3agaya
BapHaIMOHHOTO
WCUUCIICHHUSL.

23

Ycnosusa
JKCTpEMyMa B

11

30




npocteiiei 3axaue
BapUaOHHOTO
WCUHCIICHUS

3amaun
3 | BapMalMOHHOTO 6 6 0 11 7 30
MCYHCIICHUS

3amaqyu JUHEWHOTO
MPOTPaMMHUPOBAHHUS

3amaun
5 | onTUManbHOTO 6 6 0 11 8 31
yIpaBiICHUS

WNToro: 28 28 0 52 36 144

14. MeToan4yeckune ykasaH1Ma Ana ody4arowmxcsa no 0CBOEHUIO AUCLUNIIUHDI
(pekomeHOayuu obyqaroujuMcsi o 0C80EHUK0 AUCUUNIUHBI: yKazaHue Hauboree CroxXHbIX pa3derios,
paboma ¢ KoHcriekmamu fekyul, npe3eHmauyuoHHbLIM MamepuanaoM, pekomeHOayuU o 8bIrnoSTHEHUIO
Kypcoeol pabombl, 10 op2aHu3dayuu camocmosimesibHol pabomsi no ucyunauHe u op)

Ona obecneyeHnss cuUCTeEMaATUYECKOM W perynspHon paboTbl N0 U3YYEHUIO
ANCUUNIAUHBI M YCMNELLUHOMO NPOXOXAEHUS aTTecTauuini CTydeHTaM pekoMeHayeTcs
npuaepXmnBaTbCs cneayoLlero nopsaka obyvyeHus:

1. CamocTodatenbHo onpegenutb ob6beM BpeMeHun, Heobxoaumoro ansa npopaboTku
Ka)KOaon TeMbI.

2. PerynapHo usyyatb kaxagyro TeMy AUCLMNIIMHBI Kak NO KOHCMEKTaM Nekuun, Tak u no
PEKOMEHOOBAHHOW nuTepaTtype, WUCMOoMb3ys pasnuyHble OpMbl UHOAUBMAYANbHOM
paboTbl.

3. ComacosbiBaTb C npenogasatenem Buabl paboTbl NO U3YYEHWUIO OUCLMMNHDI.

Mo 3aBeplieHMM OTAENbHbIX TEM nepefaBaTb BbINOSMIHEHHbIE PaboThl (AOMalLHWe
3agaHuns) npenogaBartento.

5. lMpn ycnewHoOM npOXOXKAEHUN PYOEXHbIX KOHTPOSMbHbLIX WCMAbITAHUA CTYAEHT
MOXeT NPeTeHAOBaTb Ha COKpalleHWe MnporpaMmbl MPOMEXYTOYHOW (MTOrOBOW)
aTTectaumm no UCUMNInHE.

MeToauyeckune ykasaHus 4ns obyvatowmnxcst NpyM camocTosiTeNnbHON paboTe.

1. CamoctoaTenbHass pabota oOyyalWKUXCs HanpaBneHa Ha CcaMoCToATeNbHOe
OCBOEHME BCeX TEM U BOMNPOCOB Y4YeOHOM OUCUMNAWUHBI, NPEeAyCMOTPEHHbIX
nporpammon. CamocTtosiTenbHass paboTa sBndetca  obs3aTenbHbiM — BUOOM
AEeATeNnbHOCTM ANnd  Kaxgoro obydvarouierocd, ee obbem no y4vyebHOMy Kypcy
onpegenserca y4ebHbiIM nnaHoMm. [lpu camoctoATensHon pabote oby4atowmincs
B3aMMOOencTByeT C peKOMeHOOBaHHbIMW MaTtepuanamu npy MMHUMarbHOM ydacTun
npenogasaTens.

2. CamoctositenbHaa pabota c yyebGHukamu, y4ebHbiMM nocobuamKn, Hay4HOMN,
CrpaBOYHOM M MOMYNApPHOM NUTepaTypon, maTepuanamMv nepnogudeckux nsgaHum u
pecypcammn cetu Internet asnsetca Hambonee apP@PeKTMBHBIM METOAOM MNOSTyYeHUs
3HaHUN, NO3BOMSAET  3HA4YUTENbHO  aKTMBM3MPOBaTb  MNPOLECC  OBMaAeHus
nHcpopmaumen, cnocobeTeyeT 6onee rnybokoMy YCBOEHWIO M3y4aemMoro martepuana,
dopmmpyeT y oby4datoLmMxcs 3anHTepecoBaHHOE OTHOLLEHME K KOHKPETHON npobneme.



Bonpochkl, koTopble BbI3bIBAOT Yy OOyYaloWMXCsi 3aTpyaHEHUST MpU  MNOAroTOBKE,
OOMKHbI ObiTb 3apaHee COPMYNMPOBaHbl M 03BYYEHbl BO BpPEMS 3aHATUN B
ayauTopun ansa AONOSTHUTENBbHOMO Pa3bsCHEHUA NpenoaaBsaTenem.

[Ans ycnewHoro v nNnogoTBopHOro obecneyeHuss UTOrOB CaMOCTOATENbHOW paboThl
paspaboTaHbl y4ebHO-MEeTOANYECKNE YKa3aHUS K CAMOCTOATENbHON paboTe CTYAEHTOB
Haa pasnu4yHbIMK pasgenam UCUMUNANHDI.

Bugbl camocTtosiTenbHOM  paboTbl:  KOHCMEKTMpOBaHME  y4ebHOWM U Hay4HOW
nuTepaTtypbl; NnpopaboTka y4ebHoro matepuana (No KOHCNeKTam NeKuun, y4ebHOM U
Hay4yHOM nuTepaTtype); paboTta B 9neKkTpoHHoM ©ubnunoteyHom cucteme; paborta C
NHOPMALMNOHHLIMU  CMPABOYHbIMW CUCTEMAaMW, BbINOSIHEHME AOMALUHUX 3a4aHuin
(NPaKTUYeCKMX U TEOPEeTUYECKUX); BbIMOSTHEHNE KOHTPOSIbHLIX pPaboT; NoaroToBka K
NpakTUYECKNM 3aHATUSIM; paboTa C Bonpocamm A1 CamMonpOBEPKU.

Bce 3apgaHus, BbINONHAEMbIE CTyAeHTaMU CaMOCTOSTENBHO, NogsiexaT nocneayroLlemn
NpoBepke npenogasaTenem.

15. Nepe4yeHb OCHOBHOW U AONONIHUTENLHOW NUTepaTypbl, PeCypCoOB UHTEPHET,

HeoOGXoAMMbIX ANsi OCBOEHUSI OUCUUNIUHBLI (Criucok rumepamypbl OGopMAsemcs 6
coomeemcmeuu ¢ mpebosaHusmu FOCT u ucrionb3yemcsi obwiasi ckeo3Hasi Hymepauusi 0risl ecex sudoes

UCMOYHUKO8)
a) OCHOBHasi uTeparypa:
Ne n/n NcTouvHUK
JuddepeHnnansHbie 1 MHTETPAbHBIC YPABHECHUS, BAPHAIIMOHHOE NCYHCIICHHUE B
1 npuMepax u 3ajgavax : yueonoe nocodue / A.b. Bacunsesa [u np.] .— U3n. 3-e, ucnp. —

CII6 ; M. ; Kpacuogap : Jlans, 2010 .

Mopc M. Bapunaunonnoe ucuncienue B neaom / M. Mopc ; iep. ¢ anri. JL.b.
2 BeptreiiMa ; mon pen. M.A. TaiimanoBa .— M. ; MxeBck : UTHCTUTYT KOMITBIOTEPHBIX
uccienoBanuil : Perynspnas u xaotudeckas nuHamuka, 2010 .

Axynmnu W.JI. MaTematudeckoe mporpaMMHpOBaHUE B IpUMepax U 3a/1auyax : yueOHoe

3 nocobue / N.JI. Axynmuu .— U3a. 3-e, crep. — Cankr-IletepOypr ; Mocksa ; KpacHonap
: Jlann, 2011 .
AtTtetrkoB A.B. MeTobl onTuMH3aIny : yueOHOe MOoCOOHe : [171s1 CTYyI. BBICII. y4eO.

4 3aBenieHuii]| / A.B. Arrerkos, B.C. 3apyoun, A.H. Kanaraukos .— Mocksa : PUOP :

NHOPA-M, 2013 .

Bacunwes @.I1. MeToasl onTuMu3anu : [y4eOHHK A CTYA. BY30B, 00y4. IO
5 cnermansHocTy BITO 010501 "Tlpuknannas matemaTtuka u nuadopmartuka'] : [B 2 u.] /
@.I1. BacunweB .— Mocksa : U3n-so MITHMO, 2011.

6) JononHWTENbHas NUTepaTypa:

Ne n/n NcTouHMK

5 [Tokopnsriii F0.B. Ontumanshbie 3anaun : [yaeOnoe mocodue] / FO.B. TlokopHbrit .—
M. ; MkeBck : Perynsp. u xaotud. auHaMuka : H-T komnerotep. uccien., 2008 .

. [Toxopnsrii }0.B. Kpatkuii kypc MareMaTn4eckol TEOpUH ONITUMAJIBHBIX 3a7a4. -
Boponex : OAO "LlentpanbHo-YepHo3emHoe u3narenscTso’', 2007,

8 IMoutpsirun JI.C. [IpuHumn makcuMyma B ontumansHoM yrpasnenuu / JI.C.
[TonTpsarus. - M. : Hayka, 1989.

9 Axuesep H.U. Jlexiuu no Bapuanmonnomy ucuncienuto / H.M. Axuesep. - M. :
TI'ocrexmsmar, 1955.

10 INanneeB 2.M. Kpatkuii Kypc Teopun sKkcTpeManbHbIX 3aaa4 / O.M. Naniees, B.M.
Tuxomupos. - M. : 3n-Bo MI'Y, 1989.

11 I'ensdann .M. Bapunanmonnoe ucuncinenue / I.M. I'enbpana, C.B. omun. - M. :




dusmatiur, 1961.

Onwcronbi JI.3. Juddepennuanbrbie ypaBHEHHUS U BAPHAIIHOHHOE UCYHCIICHUE |
12 yueOHHK 1t pu3. u ¢pus.-mMar. pak. yH-toB / JI. D. Dnbcromsl . - 4-e u3a. - M. :
Onuropuan YPCC, 2000.

B)MH(DOPMALMOHHbIE 3NIEKTPOHHO-00pa3oBaTenbHble pecypchl (oduLmanbHble pecypebl MHTEPHET)™:

Ne n/n Pecypc

DnekTpoHHBIA KaTanor Hayunoit 6ubnnorexn BopoHEKCKOTo rocy1apcTBEHHOTO

B | yuusepcurera. — (http // www.lib.vsu.ru/)

DJIEKTPOHHBIN Kypc MeToipl onTUMU3aui

14.
(edu.vsu.ru)

* BHauane ykasbiBatoTca IBC, ¢ koTopbiMun MMetoTcs gorosopa y BIY, 3atem OTKpbITble 3NEKTPOHHO-
obpasoBaTtenbHble pecypchbl, OHNanH-kypcbl, Y MK

16. lMepeyeHb Yy4yebOHO-meTOAMYECKOro obecne4vyeHUs AONA CaMOCTOSATENIbHOM

pPaboTbl (yyebHo-Memoduyeckue pekomeHdayuu, nocobusi, 3adadyHuKU, MemoduyecKue yKasaHusi no
8bIMOJIHEHUIO MIPaKMU4YeCcKUX (KOHMpPOosbHbIX) pabom u 0p.)

Ne n/n NcTouHmK

1 JlMnakTHYecKuii Matepuai o Bapuannonnomy ucuuciennto / FO.B. TlokopHsrii [u 1p.]
-Boponex : UIIL BI'Y, 2007.

2 Junaktrueckuid MaTepuan rmo merogam ontumu3sanuu / F0.B. TlokopHsrii [u ap.] -

Boponex : UIIL BI'Y, 2007.

17. O6pasoBaTtefibHbleé TEXHONOrMU, UCMOSNb3yeMble NpuU peanusauuum y4ebGHOMU
AUCLUMNIINHBI, BKNOYas AUCTaHUUOHHbIe obpa3oBaTesibHble TexHonoruu (AOT),
3neKTpoHHoe oby4yeHue (J0), cmewaHHOe OOyy4eHue):

duncumnnmHa MoXeT peann3oBbIBaTbCS C MPUMEHEHMEM ONCTAHLMOHHbIX
obpasoBaTenbHbIX TEXHOMNOIMKM, Hanpumep, Ha nnatgopme « ANEKTPOHHbIN
yHusepcuteT BI'Y» (Kypc Metoabl ontummsaumn (edu.vsu.ru)).

lMNepeyeHb HEOBXOANMOro NPOrpaMmMHOro obecnedeHns: onepaunoHHas cuctema
Windows mnnu Linex, Microsoft Office, LibreOffice5, Calc, Math, 6paysep Mozilla Firefox,
Opera, Interet.

18. MaTepmanbHO-TEXHUYECKOE obecneyeHne QUCLUUNIUHbI:

1. Tunosoe obopynoBaHue y4ebHON ayauTopun.

2. 30HanbHaa HayyHast OubnuoTeka, 9NEeKTPOHHbIN  KaTanor Hay4yHoun
6ubnuotekun BI'Y (http://www.lib.vsu.ru)



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

19. OueHou4HbIe cpeacTBa AN NPOBeAEHUA TEKYLen U NPOMEXYTOYHOMN

aTTecTauumu

MopsifoK OLEHKN OCBOEHMS 0DyYatoLwmMncs y4ebHoro matepuana
onpenensieTcs coaepXxaHvem crieayrLmx pa3aenos AMCLUUNIMHDI:

HavnmeHoBaHue
Ne WuaukaTop(bl)
n/ pasfena KomneTteHuna(n) | OOCTMXKEHUA OueHouHble cpeacTaa
n ancLmninHel KOMMeTeHL MM
(Mogynsi)
[Ipocreiimas 3anaya OMNK-1.1,
BapHalMOHHOT'O OnK-1 OnK-1.2, [NpomexyTodHas aTTectauus -
UCYUCIICHUSL. OnK-1.3 ak3ameH, KoHTponbHas pabota 1,
1 OnK-2 OrK-2.1, KOHTPOMbHO-N3MepUTErNbHbIE
OlMK-2.2, MaTepumanbl K 9K3aMeHy
OllK-2.3
OnK-1.1,
YcnoBus SKCTpeMyMa B OrnK-1.2, [MpomexyToyHas aTTecrauus -
npocTeiiiiei 3aaa4e OrnK-1 OnK-1.3 ak3ameH, KoHTponbHas pabota 1,
2 BapHAI[HOHHOTO OlMK-2 OrMK-2.1, KOHTPOISbHO-M3MepUTENbHbIE
HCUHCIICHUS OrK-2.2, mMaTepuanbl K 9K3aMeHy
OlK-2.3
OrnK-1.1,
Eop— OrnK-1.2, [MpomexyToyHas aTTecrauus -
OrnK-1 OnK-1.3 ak3ameH, KoHTponbHas pabota 1,
3 | BAPHALHOHHOTO OlMK-2 OMNK-2.1 KOHTPOISbHO-M3MepUTENbHbIE
HCUYHNCIICHUA T
OrMK-2.2, MaTepuarnbl K 3k3aMeHy
OlK-2.3
OrnK-1.1,
OnMK-1 OnK-1.2, MpomexyTo4vHas atrecTauus -
3amaun JIMHEHHOTO OrnK-1.3 ak3ameH, KoHTponbHas paboTta 2,
4 MPOrpaMMUPOBAHUS OriK-2 OrnK-2.1, KOHTPOJSTbHO-M3MepUTENbHbIE
OrK-2.2, MaTepuarnbl K 3k3aMeHy
OllK-2.3
3a1ayu ONTUMAIBHOTO OnK-1.1,
YynpaBjeHuUs OrnK-1.2, lMpomexyToyHas atTecTtayus -
OrliK-1 OrnK-1.3 ak3ameH, KoHTponbHas pabota 2,
5 OMK-2 OnK-2.1, KOHTPOMNbHO-N3MepUTENbHbIE
OlMK-2.2, MaTepuarnbl K 9K3aMeHy
OllK-2.3

HDOMS)KyTOHHaFI arrecrtauuma
CDopma KOHTPOJ14 - 3K3aMeH

I'Iepequb BOMPOCOB K 3K3aMeHYy.

20 TunoBble OLEHOYHbIe CpeacTBa u

npoueaypbl OLeHUBaHUA

20.1 TeKywWwMn KOHTPOSIb YCNEBaeMoCTH

MeToaAn4YeCcKkune mMmatepuanbl, onpegendowniume

KoHTporb ycrnesaemocTu Mo AUCUUMNIIVHE OCYLLECTBNSAETCH C MOMOLLIO CNeAyoLLNX
OLEHOYHbIX CPeACTB: KOHTPOsbHasa paboTta 1, KoHTponbHasa paboTa 2.




IIpuMepHBbIH KOMILIEKT 32IaHUI VI KOHTPOJIbHBIX padoT
KonTtpoJuabnas padora Nel
Bapuanm 1

3aganue 1.

Haiinure nomycTuMble SKCTpeMaI JJisl 3aJaHHBIX (PYHKIIMOHAJIOB:

1
oUu)=[@U?)dx  u@=u@©=0 u@l=u@®=0
0

0
oUu)= [@2xu-u?)dx u(-)=1 u(0)=0
-1
Samanue 2.

UccnenyiiTe Ha cinalblil SKCTpEMyM

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

CocTaBuTtenb %7_/

(nopnucek)

M.B. 3BepeBa

Bapuanm 2
3ananue 1.

Haiinute nomycTumbie SKCTpeMalu IS 3aJIaHHBIX (PYHKITMOHAJIOB:

b
CD(u):I(u2+2xuu’)dx u@=A u()=8B
a

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

3amanue 2.

HccnenyiiTe Ha cnalbIil SKCTpEMyM



2
j(tzx'z)dt x(1)=3, x(2)=1
1

CoctaButenb %‘%/ M.B. 3BepeBa

(noanuchb)

KonTtpoJsbnas padora Ne2
Bapuanum 1
Samanune 1.

Pemure 3a1auy TMHEMHOTO OBICTPOACHCTBUS

X1'=3u
O<u<?

3amanue 2.

2X, +3X, <6,
L = 3X, + X, — MaxX npu orpaHAYEeHusX 1 2X; —3X, < 3,
X, 20, X,=0.

5%, + 2X, <6,
L =16X, +9X, — max npu orpaHUYeHUsIX ¢ X; + 3X, <6,
X, 20, x,2>0.

X, U X, — LETbIe.

CoctaButenb ﬁ%/ M.B. 3BepeBa

(noanuchk)

Bapuanm 2



3aganue 1.

Pemmre 3anauy MTMHEHMHOTO OBICTPOACHCTBHS

Xi'=u

' -1<u<3
X2 - Xl —Uu

3aganue 2.

X; =X, 20,
L =2Xx; —10X, — min npu orpanuyeHusx | X; —5X, > -5,
X, 20, x,2>0,

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

X; U X, — IIeJble.

CoctaButenb M.B. 3BepeBa

(noanuchb)

Tekywmin KOHTpONb npeacraBnseTr cobon  nNpoBepKy YCBOEHMs Yy4ebHOro
MaTtepuana TeopeTn4eCcKoro n NPakTUYeCcKoro Xxapakrepa, perynsapHo ocyLleCTBNSAEeMYHO
Ha 3aHATUAX.

K OCHOBHbIM (hopMam TeKyLero KOHTPOMs MOXHO OTHECTU YCTHbIA Onpoc,
NPOBEPKY AOMALLHMX 3a4aHNNA, KOHTPOSIbHbIE PaboThI.

3apaHne ansa Tekywero KOHTPONsS U npoBefeHUs MPOMEXYTOYHOW aTTecTauun
AOSDKHbI ObITb HanpaeneHbl Ha OUeHUBaHUE:

1. YPOBHSI OCBOEHUSA TEOPETUYECKUX U MPAKTUYECKUX MOHATUN, HayYHbIX OCHOB
npodeccnoHanbHON AeATEeNbHOCTH;

2. cTeneHun roTOBHOCTM oby4valweroca nNpUMEHSATb TeOopeTU4eckne wu
npakTnyeckmne 3HaHUSA n npodeccnoHarnbHO 3Ha4YnMyo NHopMaLmto,
COOPMUPOBAHHOCTUN KOTHUTUBHBIX YMEHUNA.

3. Np1oBpEeTEHHbIX YMEHUN, npodgeCccnoHanbHo 3HAYUMBbIX ans
npodeccnoHanbHoOn AeATENBHOCTM.

TekywMn KOHTpONb MpedHasHayeH [Ans MpOBEepKM xoda W KavecTBa
OpMUPOBaHUSA KOMMETEHLUNN, CTUMYNMPOBaHUA Yy4ebHoW paboTbl obyvyaembiX U



COBEpLUEHCTBOBaHNS METOAMKM OCBOEHWsi HOBbIX 3HaHuii. OH obecneynBaeTcs
NpoBeAEHNEM KOHTPOSbHbIX 3a4aHWA U OOMalHMX paboT, MPOBEPKON KOHCMEKTOB
neKuui, NepuoanyeckumM onpocom criyluaTenemn Ha 3aHSATUSIX.

dopmbl, MeToabl W NEPUOAUYHOCTb  TEKyLlero KOHTPOMns onpeaenset
npenogaeatenb.

Mpwn TekyweM KOHTPOSie YPOBEHb OCBOEHUSI Y4eOHOW AMCUMMIUHBI U CTeneHb
chOPMMPOBAHHOCTN KOMMETEHUMN OMPEdEnsioTCs OLEHKaMM «3a4TEHO» U «He
3a4TEHOY.

OnucaHue TeXHONOrnMM NpoBeaeHus

TecTupoBaHMe 1 KOHTPOSIbHbIE PaboTbl NPOBOAATCS MUCbMEHHO.
TpeGoBaHue K BbINONHEHUIO 3aaHUN

KoHmporsbHas paboma

3a KOHTpPOsbHyl0O paboTy CTaBUTCS OLEHKa «3a4TeHO», B Clny4vae, ecnu
oby4aroLLMINCs BbIMONHWI:

- NpaBWnbHO B MOSTHOM O0ObeMe BCe 3adaHusi KOHTPONbHOM paboThl, Mokasan
OTNWYHblE BrAfEHMs1 HaBblkaMW MPUMEHEHUS MOMYYEHHbIX 3HAHUA WU YMEHWUA npu
peLleHnn npodeccrmoHanbHbIX 3aa4 B paMkax YCBOEHHOro matepuana;

- o6yL|arou.wu7|cs1 BbINOMHWUIT BCE 3adaHusi C HeOONbLUMMW HETOYHOCTAMU W
nokKasaJsl Xxopowune BliageHna HaBblkaM NMPUMEeHEHUA MOoJTyYeHHbIX 3HaHUN U yMeHI/II7I
npu peleHnn I'IpOd)eCCVIOHaJ'IbeIX 3alay B paMKax yCBOEHHOIo martepuana;

- oby4Yarowuii BbINOSHU MOMOBUHY U3 MPEAJIOXKEHHbIX 3a4aHui NpaBuUIIbHO,
oCTarnbHble C CyWeEeCTBEHHbIMU HETOYHOCTAMM M MNoKasan YAOBMNEeTBOPUTENbHOE
BraJeHne  HaBblkamMy  MOJNYYEHHbIX  3HAHMW WM YMEHWA  NpU  peLUeHum
npodeccroHanbHbIX 3a4ad B paMmKax yCBOEHHOro Matepuvana.

B ocTanbHbIX crnyyasx obyyatoLemMycsi CTaBUTCS 3@ KOHTPOSIbHYO paboTy «He
3a4TEHOY.

20.2 NMpomexyTo4yHan aTrectauus

NMpomexyTouyHasa artTecTauusa npegHasHadeHa Ans onpefeneHns YpoBHSA
OCBOEHUA Bcero obbema yyebHOM AncuMnnuHbl. [MpomexyTodHas artTectaums no
ancuunnunHe «MeToabl oNnTMMU3aUnn» NpoBoaMTCS B hOpMe 3K3ameHa.

I'Iepequb BOMPOCOB K 3K3aMeHYy:

. AbctpaktHas Teopema depma.
. [Ipocreiimas 3ajaya BapuallMOHHOTO UCYUCIIEHUS. Y paBHEHUE Diiepa.
. Jlemma Jlarpanixa.
. [lepBble MHTETpabl B YaCTHBIX CIIy4asiX ypaBHEHUA Diliepa.
. 3agada o OpaxuCTOXpOHE (C pelIeHueM)
. Teopema u nemma [ro-bya-Perimona.
. I'magkocTe akcTpemMaren.
. 3agaua [lyaccona

. OYHKIIMOHAJIBI OT BEKTOPHBIX (PYHKIIMIA
10. 3agaga OcTporpaackoro
11.3amaua bonsna

O©CONOOOTPH,WN -



12.Bropas Bapuanus. Teopema o 3HaKe BTOpoi Bapuaiuu. Bropast Bapuanus B
npocreiiiei 3aaue BapualiMOHHOTO UCYUCIICHHUS.
13.Teopema Jlexxanapa.

14. Teopema Jlexxanapa-Jlarpanxka

15.YcnoBue SAxkobu

16. Heocummnsiuus ypaBHeHUs SAko0u

17.Teopema IllTypma

18. Teopema o HeocTUIUTAIH (00 SKBUBAJICHTHBIX YCIIOBHSIX)

19. Ycunennas teopema Sxobu
20. JToctatouHoe ycioBre ciaaboro sKCTpeMyma
21. Jlemma 00 OIIEHKE «XBOCTa.

22. Teopema 00 sKCcTpeMyMe JIMHEHHOTO (PYHKIIMOHAA
23. Beimykiiast 06os049ka. Teopema o BEITYKIIONH 000JI0UKe.
24. Kpurtepuii BbIITYKJIOCTH.

25. Teopema 0 JOCTHIKEHUHU DKCTpEMyMa B KpaltHEH TOUKe.
26.ANTOPUTM CUMILJIEKCHOTO METO/1a

27. IlocTanoBKa 3a/1a4¥ ONTUMAIBHOTO YIIPABICHHUSI.

28. Jlemma 1 o caBure yrpaBJieHUsI.

29. Jlemma 2 0 cyneprio3uiiuy yIpaBieHH.

30. IIpuHIUT ONTUMATIEHOCTH.

31. Ypasuenue bennmana a1 3a1a9u ObICTPOICHCTBHS.
32. Ilpunnun makcumyma [loHTpsiruHa.

MpomexyTouHas aTTecTaumsi, kKak NpaBuo, OCyLLECTBNSETCS B KOHLIE ceMecTpa
N 3aBepluaeT n3yyeHnme AMCUMNMHbI. MpomMexyTodyHas aTTecTtauusl NoMoraeT OUEHUTb
Bonee KpynHble COBOKYMHOCTM 3HAHWA W YMEHWIN, B HEKOTOPbIX Cryyasx — gaxe
dopMupoBaHne onpederneHHbIX NpodeccuoHanbHbIX KoMneTeHuun. Ha ak3ameHe
OLEHMBaETCs YpPOBEHb OCBOEHUS y4eOHOM ANCLUMNIMHBI U CTENeHb ChOPMUPOBAHHOCTY
KOMMNEeTEeHLUUM onpenensitoTcs oueHKamu «OTMUYHOY, «XOPOLLIOY,
«YOOBMNETBOPUTENBHO», «HEYOBNETBOPUTENBHOY.

OnucaHue TexXHONOruu NpoBeAeHUs

Ha oak3ameHe CTyOoeHT BbITArMBaeT OWNET, KOTOPbLIA  COAEPXWUT [nOBa
TEOpPEeTUYECKMX BoMpoca U YeTblipe npakTudecknx. Bce Bonpockl u 3agayun, Bxoaswmne B
OGuneTbl, OXBaTbIBAOT BECb MaTepuarn, U3y4aeMblii 3a BECb CEMECTP.



IIpumMepHBbIH KOMILIEKT OMJIETOB AJISl IK3aMeHa

KoHTpOonbHO-n3amMeputensHbln maTepuman Ne 1

1. 3agaua bonbiia

2. DKCTpeMyM JIMHEHHOTO (PyHKIIHOHAIA

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

1.2
0 =j”7dx+u(0)+u(1)
0

4. Bo3MoOKeH Jiu ciiy4ai, KOoT/la SKCTPEMYM JIMHEWHOTO (DyHKIIMOHAa
JIOCTUTaeTCs BO BHYTPEHHEW Touke kKommakra G?

5. Brimuiurte ypaBHEHHUE U YCIOBUS, KOTOPBHIM JI0JDKHA YAOBIETBOPSATH TOUKA
MUHUMYMa (QyHKIIOHAJa

1urr2 1
®(u) = [—dx—Juxdx, u(0)=u'(0)=0.
02 0

6. Pemmnre cuMITIIEKCHBIM MCTOJOM

X1 — X2 — X3 + 2X4—> max
—X1+2Xg —Xg+X4 <2
2X1 + Xo + X3 —2%X4 <12
2X1 +2Xp +4X3+2X4 <6
xjz0 j=1..4.

CoctaButenb M.B. 3BepeBa

(noanuchb)

KoHTponbHO-nsmeputernbHbii matepuan Ne 2

1. AGctpakTHas Teopema Depma.

2.YpaBuenue bennmana s 3a1aun ObICTPOICHCTBHS.

h (x2 +1)u'2 h
3. BemummmTe nepByro Bapuanuio GyHKiroHama d(u) = J‘#dx —J'udx,

0 0
3aJaHHOT'0 Ha IPOCTPAHCTBE clo]



4. Pacnumurte ypaBHeHue bennmana ais 3amaun x'=x+u, |ul<l, B R1. Ilycts

T(x) = x2.

5. BemuiunTe ypaBHEHUE U YCIIOBUS, KOTOPBIM JI0JKHA YIOBJIETBOPSITH TOUKA
MUHHAMYMa (DyHKIIMOHAJa

1/vy2 n?2
() = j%x,
0

u(0)=u'(0)=0, u@=0.

6 Pemure cUMIIEKCHBIM MCTOJ0M

X| — X2 — X3 +6X4—> max

—X1+2X2—X3+X4S2

X1+ Xo +X3—2X4 <12

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

Xj20  j=1...4

CocTtaButenb

M.B. 3BepeBa

(noanuchb)

KpI/ITepMVI BbICTaBJIEHNA OLIEHOK:

OueHkn

Kputepum

OT1nu4yHo

oby4valoWnncs nokasblBaeT BbICOKAA WHTESNEKTyarbHbIN U
OOLLEKYNbTYPHbIA  ypOBEHb, [NyOOKOE W BCECTOPOHHEEe
3HaHWe npegmMeTa, Ha BCe BONpocbl 6Guneta OaHbl
npaBusbHbIE ncyepnbiBaroLme OTBETHI, npusegeHbl
AokasaTenbcTBa oby4varoLwmmnca apryMeEHTUPOBAHO U FIOTMYHO
nanaraeTt maTtepuvan, NpaBubHO pellaeT BCce MNpeasioXeHHble
npakTuyeckne 3apaHusl; OOMNOSfHUTENbHbIE BOMPOCHI  HEe
BbI3bIBAlOT 3aTPygHEHUN

XopoLuo

obyyalLmMincs MnokasblBaeT CBOW  MHTEMMEKTyanbHbIi U
O6LLEKYNbTYPHbIA YPOBEHb, TBEPOO 3HAET npeaMeT y4yeGHow
AVCUMMNMWHBI, NOFMYHO M3naraeT MW3y4YeHHbI MaTepuan,
yMeeT MPUMEHATb TEOPETUYECKNE 3HaAHUSA ONs  pelleHust
NpaKkTUYeCKUX 3adaHusi, Ha BOMPOCbl OUNETbl MOMNy4YeHbl
NnonHblE N BepHble OTBETbl, NPUBEAEHO A0Ka3aTenbCTBO, HO
ecTb HebonbliMe HeTo4YHOCTM B DOPMyNMpOBKax U
3aTpyaHEHUS NpU OTBETE HA AONONHUTENbHbIE BOMNPOCHI

YnoBneTBOpPUTESIbHO

obyyvatoLmincs nokasbiBaeT CBOW OBLLEKYNbTYPHbIA YPOBEHb,
B OCHOBHOM 3HaeT npeamMeT y4yebHOM AMCUMNMAWHBI, 3HaeT
OCHOBHbIE OMpefeneHns U TEPMUHbI, UMEET onpefeneHHble




3HaHWUA nNpeamMmeTa, npaktndyeckme 3agaHnd penTb He MOXeT,
TakKXe He MOXET NpunBeCTn JOKa3aTENbCTBA.

HeynoBneTBopuUTENbHO | CTENEHb OCBOEHMS Y4eBHOM AUCUMMNMHBI OBy4YaeMblM He
COOTBETCTBYET KPUTEPUSIM, MpeabsBAsSeMbIM K OLEHKe
«yOOBNETBOPUTENBHOY

20.3 ®oHA OUEHOYHbIX cpeaAcTB C(POPMUPOBAHHOCTU KOMMETEHUUN CTYOEHTOB,
pekomeHAyeMbIn ANnS NpoBeAeHUs AUarHocTUYeckux pador

1) 3akpbIThle 3agaHUg (TECTOBbLIE, CPeAHUN YPOBEHb CMOXHOCTU):

3aganue 1 IlepBas Bapuanus QpyHKurOHaNIA ) (X) onpezensercs Kak

2
A /12 (I)(X‘l‘ih) Hpnizo
b (I)(X"‘ih) Hpnﬂ,:O
d
B CD(X‘l‘/Ih) HpI/IZ:].
3ananme 2

IlycTh mMmeeTcss TpH MOCTaBIIMKA OJHOPOAHOrO ToBapa ¢ 3amacamu 40, 25, 35 en. u Tpu
NoTpeduTeNsl 3TOro ToBapa ¢ moTpedHocTssMu B KonmuecTBe 50, 30, 20 ea. COOTBETCTBEHHO.
CTOMMOCTH TEpPEBO30K E€IMHHIIBI TOBAapa OT KaXKJIOTO IMOCTABIIMKA K KaXXIOMY MOTPEOUTENIO

3a/1aHbl MaTpuIel TapudoB ( B JI€H. €]1.)

~N bR
g o N
W 0o N

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

A 3amaga TMHAMUYECKOrO IPOrpaMMUPOBAHMUS
b 3agada nuHENHOrO MporpaMMupOBaHUs

B 3apnaua BeImyKI0ro nporpaMMHUpOBaHUs

I' 3agavya HEMMHEWHOTO MPOrPaMMHUPOBAHUS

3amanmue 3

1
BeimumuTe ypaBHeHus Jiepa st pyHkimonana d(X) = I(X'Z —x%)dt, x(0)=x(1) =0
0




AX"+x=0
pX"—=X=0
BX"+2X=0

3ananmue 4

1
Beimuinure BTopyro Bapuanuio st Gyaknuonana d(X) = J.(X'z —x%)dt, x(0)=x(1)=0
0

A

(2h2—2h?)dt, h(0)=h(1)=0

P O

5 [ (2h'*+2h*)dt, h(0)=h(1) =0

EB{(hQ4-2h2)dL h(0)=h(1) =0

3aganue 5

B CyTOYHBIH pamMOH BKIOYAKT aBa mpoaykra mutanus Pp u P,, npuuem npomyxra P
JIOJDKHO BOMTH B paunoH He 6osiee 200 en. Croumocts 1 en. mpoaykra P; cocraisier 2 pyo.,

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

HOPMbI HOTpe6HeHI/I${ YKa3aHbI B Ta6J'II/II_Ie. Ol'[peI[eHI/ITL pallioOH MUTAHUA, CTOUMOCTb KOTOPOTO

OyJ1eT HauMEeHbIIIEH.

[MuTarencHbIC MuHnManbpHas HOpMa MOTPEOIICHUS CopeprxaHue MUTATEIIEHBIX BEIICCTB
BellleCTBA B | en. mpoaykra

Pl Pz

A 120 0,2 0,2

B 160 0,4 0,2

Pernrenne MokeT OBITH HaliIEHO C IIOMOIIBIO:
A. I'papuueckoro metona
b. MeToa moTeHIIMAIOB
B. CuMiiekcHOTr0o MeTOIa
I'. MeToa MUHUMAILHOTO DJIEMEHTA
J1. MeTrona ceBepo-3anagHOro yria



3amanmue 6
Jns ynydmienus (UHAHCOBOTO MOJIOKEHUS (pUpMa NpUHsIIA pelieHrne 00 YBEeIMYSHUH BBITYCKa

KOHKYPEHTOCIIOCOOHOM MPOAYKIMH, AJS YEro MPHUHSITO pelieHHe 00 YCTaHOBKE B OJHOM W3

IIEXOB JIOTIOJIHUTENILHOTO 000pya0BaHus, 3aHuMatomiero 19/3 M wiomaau. Ha npuobperenue
JIOTIOJTHUTENBHOTO 00opynoBaHus (upma Bbaenmia 10 y.e., Ipu 3TOM OHa MOXET KYNUTh
obopynoBanue 2 BuaoB. [IpnoOpereHne 0JHOTO KOMIUIEKTa 000pyaoBaHus 1-ro BuAa cTtouT 1
y.e., 2-ro Buga — 3 y.e. [IpnoOperenne ogHOro KOMILIEKTa 000pyJ0BaHHs 1-TO BUIA MO3BOJISET
YBEJIMYHUTH BBIIYCK NMPOAYKIMH B CMEHY Ha 2 INT., @ OJHOTO KOMIUIEKTa 000OpyJOBaHHS 2-TO

BUJa — Ha 4 mT. 3Has, 4TO JUIsl YCTAHOBKM OJHOTO KOMILIEKTa OOOpyaoBaHus 1-To BHaa

TpeOyercs 2 Jl/l2 IUIOLIA/IU, a 171l 00opynoBaHus 2-ro Bujga — 1 ]l/l2 IUTIOMIA/IU, ONIPEIETUTh TaKOU
HA0OP JTOMOIHUTEILHOTO 000PYI0BaHUS, KOTOPBIN Ja€T BOZMOKHOCTh MAaKCUMAIbHO YBEIUYUTh
BBITTYCK MTPOJTYKIIUH.
K xakoMy THmy 3a/1a4 OTHOCUTCS JTaHHAsA?

A. 3ajaya uea0YnCcICHHOTO IPOrpaMMHUPOBAHUS

b. 3agaua BBITYKIOr0 NpOrpaMMHUPOBAHUS

B.3anaqa JUHAMHUYCCKOI'O ITPpOrpaMMUpPOBAHUA

3amanue 7
Haiitn makcumyMm ¢yHKIIMOHANIA L=2 X1 + Xy npu orpaHuueHUAx

2 2
X~ + X" <16,

X 2 0.

A 45 5.5 835 T 0

3amanne 8

BolunicnuTe 3HaueHWe JONMYCTUMOM OJKCTpeMaiau B Touke X=-0,5 118 QyHKIHOHaNa

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, MOBbILLIEHHbLIN YPOBEHb CIOXHOCTW):




3aganue 1

BriOepuTe BEepHBIE YTBEPKICHUS
A. MHoxecTBO G BBIITYKJIO, €CTH OHO COJIEPKUT CBOM KpailHUE TOUYKHU.
b. MuoxectBo G BBIYKJIO TOTJAa U TOJIBKO TOIJa, KOrJla OHO COBIIAJAeT CO CBOEH BBIMYKIION

000JI0UKOH.
B. MHoxecTBO BBINYKJIOE, €CIAM C JIOOOM Mapoil TOYEK OHO COJEPKUT OTPE30K, HX
COCTUHSIOIINIA.

I'. MHOECTBO KpailHUX TOYEK SIBJISIETCS BBIMYKJIBIM.

3aganue 2
o 1
Brruucnure 3HaueHUe MepBO Bapyuauy GyHKIIHOHATA f o x'? dt B Touke X=t 110 HANPABJIECHUIO

h=t.

3ananue 3
Beinumivte 3Ha4eHUE TOMYCTUMON SKCTpeMalTd Tl (PyHKIIHOHAIA

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

3aganue 4

Brimuimurre 3Ha4eHne JOMyCTUMOM SKCTpeMail (PyHKIIMOHAIA 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 ¢pynkmonan ®(h) = '[ ("> =h*)dt, h(0)=0= h(%) HEOTpULIATENbHBIM?
0

3aganue 6

Byner nu ypaBHeHue

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

YcTaHOBHTE COOTBETCTBHE MEXKIY TUIIOM 33Jlaud M HanboJsiee 4acTo MPUMEHSEMBIM METOIOM €€
perieHus

1.3amava TMHEHHOTO TPOTPAMMHUPOBAHUS

2.3a/1a4a eJTOYUCICHHOTO POTPaMMHUPOBAHUS

3.TpancnopTHas 3ama4ya

4 3aaya TMHAMUYECKOTO IPOrPaMMHUPOBAHUS

A. Meton bennmana

b. CuMILUIEKCHBIN METOL

B. Mertox I'omopu



I'. MeTtox moTeHIInaIOB

3aganue 8
[lycTe MmeeTcs Tpu MOCTaBUIMKA OJHOPOAHOTrO ToBapa ¢ 3amacamu 40, 25, 35 ea. u Tpu

noTpeOuTesss 3TOro ToBapa ¢ norpedHoctsiMu B koiaumuyectBe 50, 30, 20 ea. COOTBETCTBEHHO.
CTrouMOCTH MEpPEeBO30K CIMHUIBI TOBapa OT KaXKAOTO IMOCTABIIMKA K KaXKIOMY HOTPEOUTEITIO

3a/1aHbl MaTpHIlei Tapudos ( B JICH. €1.)

~N bR
g o N
w 0O N

TpebOyercs HailTH TUTaH TEPEBO30K C MUHUMAIIbHOW CTOMMOCTBIO.

OnTuMalbHBIN MJ1aH EPEBO30K MOXKET ObITh HAalJEH ¢ OMOUIbIO:
A. I'padpuaeckoro metoia
b. MeToma moTeHIuaIoB
B. CumiiekcHOrO MeTona
I'. MeToma MEHEMAILHOTO 3JIEMEHTA
J1. Merona cesepo-3anagHoro yria

3ananue 9
B cyTouHBIH paiyoH BKIIOYAIOT JBa MPOJYKTAa MUTAHUS Pl u P2, puYeM MPOAYKTa Pl

JOJKHO BOUTH B panmoH He 6onee 200 ex. Ctoumocts 1 ex. mpoaykra P; cocraBusieT 2 pyo.,

npoxykra P, — 4 py06. ConepaHue NHUTATENbHBIX BENIECTB B 1 €/ MPOAYyKTa, MUHMMAJIbHBIE

HOPMbI HOTpe6HeHI/I${ YKa3aHbI B Ta6J'II/II_Ie. Ol'[peI[eHI/ITL pallioOH MUTAHUA, CTOUMOCTb KOTOPOTO

OyJeT HauMEeHBIIIEH.

[TutaTenbHble MunumanbHas HopMa CopepxaHue MUTATEIbHBIX BEIIECTB
BEIIECTBA notpeOneHus B | en. mpoaykra
Pl P2
A 120 0,2 0,2
B 160 0,4 0,2

B otBeTr HamucaTtb, CKOJIbKO €AWHUI IPOAYKTa P2 JOJIXKHO BOWUTH B ONITUMAaJIbHBII panroH

3ananme 10. Pemuts 3a1auy. B oTBeTe yka3are MUHMMaIbHOE 3HaYeHHE (QYHKIIMOHAIA



3X, +X,29,
X, +2X, 28,
X, +6X, =212,
X, 20, Xx,=0.

L= 4X1 + 6X2 — min [IpYA OIPAHUYCHUAX

3aganue 11
Jns ynmyureHus: GUHAHCOBOTO TOJIOXKEHUS (hrpMa MPHUHSIIA PEIICHHE 00 YBEIUYCHUH BBITYCKA

KOHKYPEHTOCTIOCOOHOH NPOAYKIMH, JUISI Yero MPHUHATO pelIeHHe 00 YCTaHOBKE B OJHOM H3

IIEXOB JIOMOJIHUTEIILHOTO 000pYyI0BaHusl, 3aHuMatomero 19/3 M 2 momaayu. Ha npuoGperenue
JIOTIOJTHUTEILHOTO 000pynoBanus ¢upma Bbyienuiaa 10 y.e., Ipyd 3TOM OHAa MOXKET KYIHUTh
obopynoBanue 2 BuaoB. IIpuoOpeTeHne ogHOro KOMIiekTa o0opyaoBaHus 1-ro Buga crout 1
y.e., 2-To Buma — 3 y.e. [IpuoOpereHne 0THOr0 KOMITJIEKTa 000pyAOBaHUs |-ro BHIa MO3BOJISICT
YBEJIMYUTH BBITYCK MPOAYKIIMA B CMEHY Ha 2 INT., & OJJHOTO KOMIUIEKTa 00OpyHOBaHUs 2-TO

BUJa — Ha 4 mr. 3Haﬂ, qTO0 MJIs1 YCTAHOBKU OJHOI'O KOMIIJICKTA O60py,I[OBaHI/I$[ 1-ro BHUaa

2 2
Tpebyerca 2 M miomanu, a s obopyaoBaHus 2-ro Buga — 1M miomaau, OnpeaesiuTh
TakoH HaOOp JOMOJHUTEILHOTO 000pYIOBaHHUsS, KOTOPBIM JaeT BO3MOKHOCTh MaKCHMAaJbHO
YBCIWYNUTL BBIITYCK HPOAYKIHH. B otBete YKa3aTb OINTHMAJIBHOC YHUCIO KOMIIICKTOB

o0opymoBaHus 2 BUJA.

3aganue 12
Haiitu makcumyMm ¢ynkmuu  F = 5X1 + 2X2 + X3 m@OpH yCIOBHSAX HEOTPULATECIBHOCTH

MNEPEMCHHBIX U YCIIOBUAX
X; +3Xy — X3 <6,
Xo + X3 < 4,
3% + X, <7,
B otBete YKa3aThb OIITUMAJIBHOC 3HAYCHUC 11 (S (3:10) Q)YHKHI/II/I, OKPYIJIMB pE3YJIbTAaT A0 COTHIX

3aganue 13

VYkaxuTte onTUMaIbHOE 3HAUEHHE 1eJIeBOM (PyHKIMM 11 3aa4H, JBOWCTBEHHOM K
IIPUBEJIECHHOMN



X, — X, — X3 +2X ,— Max
=X +2X, =X, + X, <2
2%, + X, + X3 —2X, <12
< 2X, +2X, +4X+2X, <6
x; 20 j=1..4

3apanue 14

CocTaBUTh ONTUMAIBHBINA TUIAH TIEPEBO3KH 3JIEKTPOOOOPYIOBAHHS OT TPEX MOCTABIIUKOB C
rpy3amu 240, 40, 110 en. x yeTslpeM HaceJeHHBbIM MMyHKTaM ¢ 3anpocamu 90, 190, 40 u 130 T.
CrouMoOCTH TIEPEeBO30K E€AMHUIIBI TPy3a OT KaXKIOTO IMOCTABIIMKA K KAKIOMY IMOTPEOUTEIIIO

3a/1aHbl MaTpUIEH

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

HyxHO cocTaBuTh IIaH MEPEBO30K C MHUHUMAIBHOM CTOMMOCTHIO. BpImucaTte B OTBET

MHWHUMAJIbHYIO CTOUMOCTD IICPCBO30OK.

Kputepun n wkanbl oueHnBaHua 3agaHun ®0C:

1) 3apgaHung 3akpbiTOoro Tuna (BbI60p 0aHOro BapraHTa oTBeTa, BEpPHO/HEBEPHO):

e 1 6ann — ykasaH BEpPHbIN OTBET,;
e 0 6annoB — yka3aH HEBEPHbLIN OTBET.

2) 3agaHung 3aKpbITOro Tuna (MHOXeCTBEHHbIV BbIOOP):

e 2 6anna - ykasaHbl BCe BEPHbIE OTBETbI;
e 0 6annoB — ykasaH x0Tsi Obl OOWUH HEBEPHbLIN OTBET.

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

e 2 6anna — Bce COOTBETCTBUSA OnpeaeneHbl BEPHO;
e 0 6annoB — xoTa 6bl 0AHO CONOCTaBNEHNE ONpPeaeneHo HEBEPHO.

4) 3apgaHuga 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 BepHbI/i OTBET,;
e (0 6annoB — yka3aH HEBEPHbIN OTBET.

3apaHua pasgena 20.3 peKOMeHAYHTCA K MCNONb3OBaHUKO NMpU NpoBeAeHUU
ONarHOCTUYEeCKUX paboT C Lefiblo OLEeHKM OCTaTOYHbIX pe3ynbTaTOB OCBOEHUSA
OaHHOW AUCLUNIUHBI (3HAHUW, YMEHUW, HaBbIKOB).



