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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. Mpocdunb noaroTtoBKK/cneunanusaums:

AnddepeHumanbHble ypaBHEHUS, AMHAMUYECKME CUCTEMbI U ONTUMarnbHOe
ynpasneHue

3. KBanudwmkauma BbinyckHuKa: bakanasp

4. dopma o6y4yeHus: OyHas

5. Kadeppa, oTBevyarwwas 3a peanusauuilo  AUCUUNIIUHDbI: Kadbegpa
MaTtemMmaTn4ecKkoro aHarnmnaa

6. CocTtaBuTENM NPOrpaMmmbil:

(®UO, yyeHasi cmeneHb, y4eHoe 38aHUe)

3BepeBa Mapraputa bopucoBHa, kKaHg. n3-MaT. HayK, OLEHT

7. PexomeHaoBaHa: Hay4Ho-meToamyeckum CoBeTOM MaTemMaTudeckoro dakynbreTa,
npotokon ot 18.03.2025 Ne0500-03

8. YueOHbIX roa: 2028-2029 CemecTtp(bl): 7



9. Uenu n 3apgaum y4ebHOM AUCLUNIINHDI:

Llensimu oceoeHusi yuebHOU QucyurniuHbl 181151H0MCH:

- nogrotoBka CTYAEHTOB K BOCMPUATUIO  MaTemMaTU4ecKoro
cneumanbHbIX OUCUUNINH, YTEHUIO crieumanbHON nuTepaTypsbl;

- nony4vyeHme 06a30BblX 3HaHMA U POPMUPOBAHME OCHOBHbIX HAaBbIKOB MO
MeTogaMm OonTMMM3auuMn, HeobxoauMbIX AONs  pelweHus 3adad, BO3HUMKaKWMUX B
NpaKTU4eCKON OesATeNbHOCTY;

- pa3BUTKE NTOrMYECKOTO MbILLNEHMS;

- opMMpoOBaHNEe HeoBXOoOMMOro YpPOBHA MaTemaTU4ecKoM MnoAroTOoBKM ANis
NOHMMaHNA APYrMx MaTemMaTU4eCcKUX ANUCLMUMNIINH.

annapara

3adayu y4yebHoU OuCyUMNIUHbI:

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

- oBnageHve CTyaeHTaMn OCHOBHbIMW MaTeMaTU4YeCKUMU MOHATUSIMU MeTOLOB
onTUMM3aLmu,;

- BblpaboTka YMEHUM aHanuauMpoBaTb MOJSlyYeHHble pe3ynbTaThbl, pelwaTtb
TMNoBble 3agadvn, npuobpeTeHne HaBbIKOB paboTbl CO cneunanbHOM MaTeMaTUyYeckon
nutepaTypowm;

- opmMunpoBaHne yMEHUM WUCNOMb30BaTb MaTemMaTMyeckKun annapart ans
peLleHnsa TeopeTUyYecknx 1 NpuknagHblx 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.

Aucumnnuua «MeTtoabl onTuMmMsauumn» 6asmpyeTcs Ha 3HaHUAX, NONYYEHHbIX B pamMKax
KypcoB «MaTtematnyeckum aHanmay, «OdnddepeHunansHble ypaBHEHUA».
MprnobpeTeHHble B pe3ynbTaTe 00y4eHUst 3HaHUS, YMEHUS N HaBbIKWU UCMOMb3YTCS BO
BCeX 0e3 WUCKIYEeHNa MaTeMaTUYEeCKMX W eCTEeCTBEHHOHAy4HbIX AUCUUNIINHAX,
MOAYNsAX W npakTukax. [lonydeHHble 3HaHuMs MOoryT ©ObiTb MCNONb30BaHbl  MNpwU
npoaormKeHnn obpa3oBaHMs B acnMpaHType U B AanbHENLLIEN TPYO0BOW OEATENBHOCTH
BbIMYCKHUKOB.

11. MnaHupyemble pe3ynbTaTbl 00y4YeHUA no AucuunnuHe/moaysnio (3HaHUA,
YMEHUA, HaBblKk1), COOTHECEHHblIEe C MIaHUpyeMbiMU pe3yribTaTaMu OCBOEHUS
obpasoBaTenbHOW NporpaMmmbl (KOMMNETEHUUS MU BbIMYCKHUKOB):

Kog HassaHue Koa(bl) WHamnkaTtop(bl) MnaHnpyemble pe3ynbTaTtbl 00y4YeHns
KOMMeTeHL MK

OlK-1 CnocobeH OrK-1.1 OlK-1.1 3HaTb OCHOBHblE onpefeneHns, NMOHATUS
NPUMEHATb MpumeHseT W naew nsyyaembix pa3genos Kypca.
dyHaameHTanbH 6azoBble 3HaHUS,
ble 3HaHwus, nonyyeHHole B | YMeTb  MNPUMEHATb  MaTtemaTu4eckui
nony4eHHble B obnactn annapaT Ans  peleHus NoCTaBMeHHbIX
obnactu mMaTtemaTuMyeckMx | 3agadv,  aHanuM3upoBaTb  MOJSlyYeHHble
MaTemaTn4ecKkmx n(unw) pe3ynbTartbl.
" (nnn) €CTEeCTBEHHbIX
€CTECTBEHHbIX Hayk Bnagetb  OCHOBHbIMW  TepMUMHaMKU U
HaykK, " YTBEPXAEHUSAMMU, NoMny4YeHHbIMM B
Mcnonb3oBaTb KX obnactu nsy4aemoro Kypca.




B

npodgeccunoHansH | OMK-1.2 OrllK-1.2 3HaTb Kak MCnonb3oBaTb oOnpeaeneHus,
O OesATenbHOCTH OueHuBaet N | NoHATKSA " noeu Kypca B
dopmynumpyeTt npodeccnoHanbHON SeATENbHOCTH.
aKkTyanbHble n
3HaYMMble YmeTb rpamoTHO oueHnBaTb "
npobnemsl dopmMynupoBaTtb 3HaYUMble Mpobnembl
dyHaameHTaneH | doyHaamMeHTanbHOM MaTeMaTuKm
On MaTeMaTuKm
Bnagets  OCHOBHbIMM  TepMWHaMn 1
YTBEPXKOEHUAMMU, NonyyYeHHbIMU B
obnacTtu n3y4yaemoro Kypca.
OriK-1.3. | OrK-1.3. 3HaTb mMeToabl peLueHna 3agay
AHanusnpyet 1 | npodeccnoHanbHON  OeATenbHOCTU  Ha
npuMeHseT OCHOBE  MOMYYEHHbIX  TEOPETUYECKMX
HaBblku BblboOpa | 3HaHWUN.
MEeTOA0B
pelleHns 3agdad | YMeTb aHanusanpoBaTb M MCMOMb30BaTb
npodeccuoHanb | MeToabl peLleHns 3agav
HoWM npodeccnoHanbHONn  AeATENbHOCTU  Ha
0EeATenbHOCTU Ha | OCHOBE TEOPETUYECKUX 3HAHUI.
OCHOBE
TEOPETUYECKMX Brnagets meTogamu CaMOCTOSATENbHOrO
3HaHWN peLueHuns 3apad Ha OCHOBEe
TEOPETUYECKMX 3HAHWUN.
Orik-2.1 Orik-2.1 3HaTb OCHOBHblE OrnpefeneHusl, NOHATUS
OueHuBaet N naen nlyvyaembix pa3genos Kypca.
OCHOBHbIE
NPUHUMMbI YMeTb OLEHUBaTb OCHOBHbIE MPUHLMMbI
MaTeMaTM4yeckux | MaTemMaTU4eckux Mogenen.
Moaenen
Bnagetb HaBbIkaMK OLEeHMBaHWsA
OCHOBHbIX MPUHLUMNOB MaTeMaTU4eCKMX
Mogenemn.
OriK-2.2 OriK-2.2 3HaTb, kakK MCMonb30BaTb OnpeneneHus,
Bbibupaet MOHATUSA " noeun Kypca B
OMK-2 HeobxoanMble npodeccnoHanbHon AeATeNnsHOCTU.
MeToabl
C nccnenoBaHus, YMeTb BbiOMpaTb Heobxoaumble MeTonbl
nocobeH paspabaTbiBaTh,
aHANUUPOBATL 1 BHEAPATE moaudmumpyet nccrnegoBaHusl.
HOBble MaTemaTuyeckume cyiectsylowne
n Bnagetb MeTogamu peLleHns
MOOENN B COBPEMEHHbIX
6CTECTBO3HAHMN, TEeXHIIKE, paspabatbiBaeT onTMMarbHbIX 3a4ad.
HOBblE METOAbI,
3SKOHOMWKE W yrpaBneHun
nucxoast M3 3agad
KOHKPETHOro
nccnegoBaHus
OrikK-2.3 OriK-2.3 3HaTb, Kak MPUMEHSTb oOnpefeneHus,
MpumeHsieT NOHATUSA n noeun Kypca B
NosnyyYeHHble npod)eccnoHasnbHON OeATenbHOCTH.
pes3ynbTarThl,
npencrasnseT YMeTb NpeacTaBnsaATb UTOMM NpPoAenaHHoOwM
nToru paboThbl
npogenaHHomn
paboTbl Bnagetb MeTogamu pelleHus  3agad

MEeTO0B ONTUMMU3aLINIA.




12. O6beM OUCUMNNMHbI B 3a4YeTHbIX eaumHuuax/vyac.(e coomeemcmsuu ¢ y4yebHbIM
nnarom) 4/144

dopma NpoMeXyTOUYHON aTTeCcTaLMnU(3avem/sxk3ameH) IK3aMeH

13. TpyaoeMKoCTb No Buaam y4yebHon paboTbl

B Mo cemecTpam
cero
Bug y4ebHowm paboTbl
7 cemecTp
KoHTakTHast pabota 56
nekuum 28
B TOM 4uChe: npakTnyeckme 28 28
nabopaTtopHble 0 0
CamocTodaTeneHas pabora
B TOM uyucne: kypcoBas pabota (MpoekT)
dopma NpoOMEXYTOUYHOWM aTtTecTaumm
3K3aMeH
WToro: 144 144

13.1. CopepxaHue AUCLMNNUHBI

n/n Peannsauus
pasgena
HanmeHoBaHue ANCLNANHBI C
nomMoLbro
pasgena CopaepxaHve pasgena AUCLMNANHbI OH-TTaH
ANCLIMNNNHBI
Kypca,
QYMK
1. NNekuun
1.1 | Ipocreiimas Teopema ®epma juts1 GyHKIHOHANIA B TMHEHHOM HOPMHPOBAaHHOM Kypc Meronbt
3azaya npoctpanctBe. IlepBas Bapuanus. YpaBHeHue Jitnepa. Jlemma ONTHUMM3AIUIA
BapUaLlHIOHHOTO Jlarpamxa. YacTHble ciiydyan ypaBHeHUs Diiepa. 3agada o (edu.vsu.ru)
WCYMCIICHUS. opaxuctoxpore. Teopema Jlro-bBya-Petimona. I'magkocTh
SKCTPEMAJIM B MPOCTEHIIEH 3a/1aue BApHAIIMOHHOTO HCUHCIICHHUSI.
1.2 | Yenosus Venosue Jlexanapa. Ycunennoe ycnosue Jlexanapa. YpaBHeHHE
JKCIpeMyma B Sxobu. Bropas Bapmamms. Teopemsr Illtypma. VYcnoswue,
mpocTeiei 3aiaue
SKBUBAJIGHTHOE  ycioBuio  SIkoOu.  JloctarouHble  yCIOBUS
BapHaIMOHHOTO
HCUUCIICHUS OKCTpEMyMa.
1.3 | 3agaun DYHKIMOHA, 3aBUCSIINN OT BEKTOpHOHU QyHKIMK. 3anada bombia.
BApUALIMOHHOTO M3onmepumerpudeckas 3aiada. YpaBHeHue Ditepa-Ilyaccona,
HCYUCJICHUS Oiinepa-OcTporpaackoro. Y CIOBHBIN SKCTPEMYM B 3a/1adax
BapUallMOHHOTO UcuucieHus. Meroa MHoxkuTenel Jlarpanxa.
3asava ¢ MOABMXKHOM rpaHULIeH.
1.4 | 3agaum TMHEHWHOTO | DKCTpEeMyM JIMHEHHOro  (yHKIHMOHaJla Ha  MHOXECTBE B

pOrpaMMHUPOBAHUS

KOHEYHOMEPHOM THpocTpaHcTBe. ['paduueckuii MeTon pemeHus
3aja4 JMHEHHOro mnporpaMMmupoBaHus. CHMIUIEKCHBIH METOJ.
Teopewmsl nBolicTBeHHOCTH. TpaHCIOPTHBIE 33/1a4H.




1.5 | 3apgaun IlocraHOBKa 3afauu ONTHMAaNbHOro  ympasieHus. IIpuniun
ONTHMAJIEHOTO ONITUMAJILHOCTH. [TpuaIND bennmana JMHAMHYIECKOTO
YIpPaBJICHUS nporpaMMmupoBanus. YpaBHeHue bemnmana. IIpuHiun makcumyma
Ilontpsaruna. Teopema o uucie nepeknoueHuid. MeTon peleHus
3amad 0e3 orpanmdeHns. Meron HproTroHa. MeTombl cOnpsiKeHHBIX
HanpasieHuH. YncaeHHbIe METOIbI pEIICHNUS 3a4a4 ONTHMH3AINH
2. [lpakmu4eckue 3aHsImusi
2.1 | Ipocreiimas VYpasuenue Ditnepa. YacTHble ciryyan ypaBHEHHS Diiepa. Kypc Metonbt
3a7a4da ONTHUMM3ALIUHA
BapUAIHOHHOTO (edu.vsu.ru)
UCUUCJICHMUSL.
2.2 | Ycnosus VYcnosue Jlexannpa. YcunenHoe yciosue Jlexxanapa. YpaBHeHue
3KCTpeMyMa B SIkoOu. YcnoBue, SKBUBaJICHTHOE ycioBuio SlkoOu. JlocrtarouHsle
npocTeiiiei 3a1a4e | ycIoBHs IKCTpEMyMa.
BapHaIlMOHHOTO
HCUHUCJICHUS
2.3 | 3apauu dyHKIMOHAT, 3aBUCSIIMNA OT BEKTOPHOU (QYHKIMU. YpaBHEHHE
BapUaLlIOHHOTO Otinepa-Ilyaccona. Y CIIOBHBIH SKCTpeMyM B 3a7adax
WCUYHCIICHUS BapHalMOHHOTO HcuucieHns. Meron MHOXwuTener Jlarpanxa.
3anada bobia.
2.4 3amauu TUHECHHOTO I'padmaeckuit METO/I pemeHus 33149 JIMHEWHOTO
POrpaMMHUpPOBaHUsL | mporpamMmupoBanusi. CUMIIIEKCHBIH MeToa. TpaHCIIOPTHBIE 3a/1au.
2.5 | 3amaum IlocraHOBKa 3afgauum ONTHMaNbHOro  ympapieHus. IIpuHiun
ONITHMAJIEHOTO Makcumyma [TonTpsiruna.
YIpaBICHUS
13.2. Tembl (pasaensl) AUCUUNIIUHBI U BUAbI 3aHATUN
HanmeHoBaHune Bugpl 3aHaTUR (4acoB)
Ne TeMb! CamocToaTenbHas KowTponk
n/n (pasgena) Jlekuymm | MpakTtnyeckue | JlabopaTopHble paGota Bcero
ANCUUNNHBI
IIpocreiimas
1 | e 4 4 0 8 7 23
BapHaIMOHHOTO
HUCYUCIICHU.
YcnoBus
JKCTPEMYyMa B
2 | mpocreiiei 3anade 6 6 0 11 7 30
BapUaMOHHOTO
WCUYHCIICHUS
3agaun
3 | BapHalMOHHOIO 6 6 0 11 7 30
HUCYUCIICHUA
4 3amauyu TUHEWHOTO 6 6 0 11 7 30
MPOrpaMMHUPOBAHUS
Bagaun
5 | ontumanbHOrO 6 6 0 11 8 31
yIpaBJIeHUs
Wtoro: 28 28 0 52 36 144




14. MeToanyeckme ykasaHus ons oby4yaromxcs no 0CBOEHUK AUCLUNIIUHDI
(pexkomeHOauuu 0by4arouwuMcsi o 0C80EHUI0 AUCUUINITUHBI. yKazaHue Hauboriee Cr1oXHbIX pa3derios,
paboma ¢ KoHcriekmamu fekyull, npeseHmayuoHHbLIM MamepuanoM, pekomeHOayuU o 8bIrnoSTHEHUIO
Kypcoeol pabomel, 110 opeaHu3ayuu camocmosimesibHol pabomal o ducuyurnsiuHe u op)

Ona obecneyeHnss cuUCTEMATUYECKOM U perynspHon paboTbl N0  U3YyYEHUIO
ANCUMNINHBI U YCMELLIHOMO MNPOXOXAEHUS aTTecTauun CTydeHTaM pekoMeHOyeTcs
npuaepXmnBaTbCs crneayoLlero nopsaka odbyvyeHus:

. CamoctoqarenbHo onpegenutb obbeM BpeMeHun, Heobxoaumoro Ans npopaboTku
KaXkaom TeMbl.
PerynapHo usyyatb Kaxaylo TeMy AUCLMMNIIMHBI Kak NO KOHCMNEKTaM Nekuuun, Tak U no
PEKOMEHOOBAHHOW nuTepaTtype, WCMOoMb3ys pasnuyHble OopMbl UHOUBUAYANbHOWM
paboTbl.
CornacosbiBaTb C npenogasatenem BuAbl paboTbl NO U3YyYEHWUIO OUCLUNNHDI.
Mo 3aBeplieHMM OTAENbHbIX TEM nepefaBaTb BbINOSIHEHHbIE PaboThl (AOMalLHWe
3agaHuns) npenogaeartento.
Mpy ycnewHoOM NPOXOXOEHUN PYOEXHBIX KOHTPOMbHbBIX WCMbITAHUA CTYOEHT
MOXeT MNpPeTeHAOBaTb Ha COKpalleHWe MnporpaMmbl MPOMEXYTOYHOW (MTOrOBOW)
aTTectaumm no MCUMNInHE.

MeToaundeckne YKa3aHuna Ons o6yt-|arou_|,|/|xc;| npu CaMOCTOATESIbHOM pa60Te.

CamoctosTenbHas paboTta oOy4yalMXCa HanpaBneHa Ha CcaMOCToATeNbHOE
OCBOEHME BCeX TEM W BOMNPOCOB YYeOHOM OMCUUMNAWUHBI, NPEeAyCMOTPEHHbIX
nporpammon. CamocTtosiTenbHas pabota aBnsetca  obsa3aTenbHbiM  BUOOM
AEeATEeNbHOCTM ANa  Kaxgoro obydatowerocss, ee obbeM no yd4ebGHOMY Kypcy
onpegenserca yd4ebHbiM nnaHom. [lpu camoctoaTensHon pabote oby4atowmincs
B3aMMOOencTByeT C peKOMeHOOBaHHbIMW MaTtepuanamu npy MMHUMarbHOM y4acTun
npenogasaTens.

CamocTosaTenbHasa pabota C yyebOHMKamu, Yy4ebHbiIMM nNOCOBMAMM, Hay4yHOW,
CNpaBOYHOM W MNONYNAPHOW NUTepaTypon, MatepuanaMmm nepuognyecknx nUsgaHum m
pecypcammn cetu Internet asnsetca Hambonee aPPEKTUBHBIM METOAOM MNOSyYEHUS
3HaHUN, MO3BOMSAET  3HAYMTENbHO  aKTUBM3MPOBATb  MpoOLEeCcC  OBnageHus
MHopMauunen, cnocobcTeyeT Bonee rnybokoMy YCBOEHWUIO M3y4aemoro matepuana,
dopmmpyeT y oby4daroLmMxcs 3anHTEpeCcoBaHHOE OTHOLLEHME K KOHKpEeTHON npobneme.
Bonpocbl, KOTOpble BbI3bIBAT Yy OOy4YalOLUXCS 3aTpPyAHEHUs NpU  MNOAroTOBKE,
OOMKHbI ObITb 3apaHee COPMYNMPOBaHbl U O3BYYEHbl BO BPEMSI 3aHATUMIA B
ayanTopun ans ONONHUTENbHOrO pasbsACHEHUS NpenogaBaTenem.

[Ana ycnewHoro n nnogoTBOpHOro obecnedyeHnss UTOrOB CaMOCTOATENbHOM paboTbl
pa3paboTaHbl y4ebHO-MeToaNYECKNE YKa3aHMs K CaMOCTOSATENbHON paboTe CTyAeHTOB
Hag pasnUYHbIMK pasgenamu GUCUUNINHGI.

Buaobl camoctoATenbHom paboTbl:  KOHCNEKTUpPOBaHME y4ebHOM UM Hay4yHOM
nutepatypbl; npopaboTka y4ebHOro matepmana (MO KOHCNEKTaM nekuun, ydyebHonm u
Hay4yHOW nuTepaTtype); pabota B 9NeKTPOHHOM OGubnmnotevHom cucteme; paborta c
MHPOPMALMOHHBIMA  CMPABOYHBIMW CUCTEMaMMW, BbINOMHEHNE LOMALLUHMX 3afaHui



(NPaKTUYECKMX N TEOPETUYECKMX); BbINONIHEHNE KOHTPOSIbHbLIX paboT; NMoAroToBKa K
NpakTUY4eCKNM 3aHATUSIM; paboTa ¢ Bonpocamu At CamonpOBEPKU.

Bce 3agaHus, BbINOMHAEMble CTYAeHTaMU CaMOCTOSITENbHO, NOANEXaT NnocneayoLwen
NnpoBepke npenogasaTenem.

15. Nepe4yeHb OCHOBHOW U AOMNOJSIHUTENILHOW NUTepaTypbl, PECYPCOB MHTEPHET,
HeoOXoaMMBbIX ANsi OCBOEHUSI AUCUMUMNUHBLI (Criucok numepamypbl OGOpMIsemcs 6
coomeemcmeuu ¢ mpebosaHusimu FOCT u ucrionb3yemcsi obwasi ckeo3Hasi Hymepauusi 0r1s1 ecex sudoes
UCMOYHUKO8)

a) OCHOBHas nuTeparypa:

Ne n/n NcToYHMK
JuddepeHnnanbHble 1 HHTETPaJIbHBIC YPAaBHEHHUS, BAPHAIIMOHHOE NCUUCIICHUE B
1 npUMepax | 3ajadax : yueOnoe nocodbue / A.b. Bacunwea [u np.] .— U3n. 3-e, ucnp. —

CII6 ; M. ; Kpacuogap : Jlans, 2010 .

Mopc M. Bapunannonnoe ucuncienue B neaoM / M. Mopc ; iep. ¢ anri. JL.b.
2 Beprtreiima ; nox pea. M.A. TaiimanoBa .— M. ; MxkeBck : THCTUTYT KOMIIBIOTEPHBIX
uccuenaoBanuil : PerynsipHast u xaotnueckas nuHamuka, 2010 .

Axymnu W.JI. Marematudeckoe mporpaMMUpPOBAaHKE B IPUMeEpax U 3a/1a4ax : yueOHoe

3 nocobue / N.JI. Akymmua .— U3x. 3-e, ctep. — Cankr-IlerepOypr ; Mocksa ; Kpacaonap
: Jlann, 2011 .
ATtTteTkoB A.B. MeTonbl onTuMu3aIiy : yaeOHoe mocodue : [[UIsl Ty, BeICII. y4eO.

4 3aBenenuii]| / A.B. Atretkos, B.C. 3apyoun, A.H. KanataukoB .— Mocksa : PUOP :

NHOPA-M, 2013 .

Bacunwes @.I1. MeToap! ontuMuzanus : [y4eOHUK A7 CTYA. BY30B, 00y4Y. 1O
5 cnerranbHocTH BITO 010501 "IlpukinagHas maremaruka u napopmaruka'] : [B 2 4.] /
@ I1. BacunbeB .— Mocksa : U3a-so MITHMO, 2011.

0) gononHuTensHasa nuTepartypa:

Ne n/n NcTOYHUK

[Toxopusrii 10.B. Ontumanshsle 3agaun : [yuyeOHoe nocodue] / FO.B. ITokopHblii .—

° M. ; MkeBck : Perynsp. u xaotud. auHamuka : MH-T komnblotep. uccnen., 2008 .

. IToxopHnsrii FO.B. Kpatkuii Kypc MareMaTH4eCKOlH TEOPUHU ONTUMAJIBHBIX 3a/1a4. -
Boponex : OAO "llenrpansHo-UepHo3zemHoe nznatenscTro', 2007.

8 IMoutpsirun JI.C. [IpuHuun makcuMyma B ontumansHoM yrpasinenun / JI.C.
[Tontpsrun. - M. : Hayka, 1989.

9 Axuesep H.U. Jlekiuu no Bapuanmonnomy ucuncienuro / H.M. Axuesep. - M. :
TI'ocrexusnat, 1955.

10 INanneeB 2.M. Kpatkuii Kypc Teopuu skcTpeManbHbIX 3aaa4 / O.M. Nannees, B.M.
Tuxomupos. - M. : Uzxa-so MI'Y, 1989.

1 I'ensdann .M. Bapunannonnoe ucuncnenue / I.M. I'ensana, C.B. @omun. - M. :

dusmatiut, 1961.

Onwcronbi JI.3. uddepennmanbrbie ypaBHEHNS U BapHallUOHHOE UCYHUCIIEHUE !
12 yueOHuK i ¢pu3. u ¢pus.-mar. gak. yu-tos / JI. 3. Dnbcronsl . - 4-e uza. - M. :
Smuropuan YPCC, 2000.

B)MHDOPMALIMOHHbIE 3NEKTPOHHO-06pa3oBaTenbHble pecypch! (oduLmanbHble pecypcbl MHTEPHET)*:

Ne n/n Pecypc

OnexkTpoHHBIN KaTanor Hayunoii 6ubaroTexn BopoHexckoro rocyiapcTBEHHOTO

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

DneKTpOoHHBIN Kypc MeToabl ONTUMU3ALNI

14.
(edu.vsu.ru)



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

* BHauane ykasbiBatoTcs 3BC, ¢ KoTopbiMM umeloTcs goroBopa y BIY, 3aTtemM OTKpbITble 3MEKTPOHHO-
obpasoBaTernbHble pecypcbl, OHNanH-Kypcbl, Y MK

16. lMepeyeHb y4yebBHO-meTOAMYECKOro obGecneveHuUst ANsi CaMOCTOATENbHOM

paboTbl (y4ebHo-memodudeckue pekomeHdauuu, nocobusi, 3adayHuKU, MemoduyecKue yKasaHusi o
8bIMOMIHEHUIO NPaKMU4YeCKUX (KOHMPOIbHbIX) pabom u dp.)

Ne n/n NcToYHMK

JlugakTryeckuii MaTepuai o BapuanoHHoMy ucuncienuto / FO.B. ITokopHsrii [u ap. |

1 -Bopounex : UIIL BI'Y, 2007.

Junaktrueckuit Mmatepuai no Mmerogam ontumusanuu / F0.B. [TokopHsi [u ap.] -
Boponex : UIIL BI'Y, 2007.

17. O6pasoBaTtefibHble TEXHONOrMU, UCNOSIb3yeMble NpU peanusauun y4yebHom
OUCUMNIINHBbI, BKNOYas AUCTaHUMOHHbIe obpa3soBaTenbHble TexHonorum (OOT),
3neKTpoHHoe oby4yeHue (J0), cmewaHHOe OOy4YeHue):

AuncumnnmHa MoXeT peannsoBbIBaTbCS C MPUMEHEHUEM OUCTAHLMOHHbIX
obpasoBaTenbHbIX TEXHONOMMK, Hanpumep, Ha nnatgopme « ANEKTPOHHbIN
yHuBepcuteT BI'Y» (Kypc Metoabl ontummsaumin (edu.vsu.ru)).
lMepeyveHb Heobxoanmoro nporpammHoro obecneveHus: Mozilla Firefox (Mozilla Public
License (MPL), oecnnaTHoe n/mnm cBobogHoe Mno, NUUEH3ns:
https://www.mozilla.org/en-US/MPL/)

18. MaTepmanbHO-TeXHUYECKOoe obecrneyeHne AUCLUMUNIIUHDI:
YyebHasa ayguTtopus: cneunanuanposaHHas mebenb

19. OueHo4HbIe cpeacTBa AN NPOBeAEeHUA TEKYLEeNn U NPOMEXYTOYHOMN
aTtrecTauum

MopsiAoK OLEHKN 0CBOEHMS 0byyatoLmMmMmcst ydeGHoro maTepurana
onpenensieTca coaepXxaHvem crieayoLLmMxX pasaenos AUCLUUNIHBI:

HanmeHoBaHue
Ne WugukaTop(bl)
n/ pasaena KomneTenumsi(n) | AoCTVKeHMs OueHOuHbIE CpescTBa
n AMGLIMINMHEI KOMMeTeHL MM
(mogyns)
IIpocTeiimias 3agaua ONnK-1.1,
BapHannoHHOTO ONMK-1 OnK-1.2, lNpomexyToyHasn aTtTecTaums -
HUCYUCIICHUSL. OnK-1.3 ak3ameH, KoHTponbHas pabota 1,
1 OfK-2 OrK-2.1, KOHTPOMbHO-N3MepuTErnbHbIE
OrK-2.2, MaTepuansl K 9k3aMeHy
OllK-2.3
OnK-1.1,
YcnoBus SKCTpeMyMa B OrnK-1.2, lMpomexyToyHas arrecrauus -
MpoCTeMIIei 3aa4e OrnkK-1 OnK-1.3 ak3ameH, KoHTponbHas pabota 1,
2 BapHAIlHOHHOTO OlMK-2 OrK-2.1, KOHTPOMbHO-N3MepuTENbHbIE
UCYHCJICHUS OrnkK-2.2, Martepuarnbl K 9K3aMeHy
OllK-2.3



https://www.mozilla.org/en-US/MPL/

OnK-1.1,
anauu OrnK-1.2, lMpomexyToyHas aTTecrauus -
OrlK-1 OrnK-1.3 ak3ameH, KoHTponbHas pabota 1,
3 | BAPHALMOHHOTO OlMK-2 OMNK-2.1 KOHTPOISbHO-U3MepUTENbHbIE
HCUYHCIICHUA T
OlMK-2.2, MaTepuanbl K 3k3aMeHy
OlK-2.3
OrnK-1.1,
OnK-1 OnK-1.2, MpomexyTovHas atrecTtauus -
3amaun JIMHEMHOrO OrnK-1.3 ak3ameH, KoHTponbHas pabota 2,
4 POrpaMMHPOBAHHS OriK-2 OrnK-2.1, KOHTPOSbHO-N3MepUTENbHbIE
OrK-2.2, MaTepuanbl K 3k3aMeHy
OrlK-2.3
3amaun ONTUMAIHHOTO OnK-1.1,
yHnpasJIeHHs OnK-1.2, MpomexyTovHas arrecrauus -
OrK-1 OnK-1.3 ak3ameH, KoHTponbHas paboTta 2,
5 OnK-2 OrK-2.1, KOHTPOMbHO-N3MepUTENbHbIE
OlMK-2.2, MaTepumarnbl K 9K3aMeHy
OllK-2.3
lMpomexyToyHas aTTectauusi
[MepeyeHb BONPOCOB K 3K3aMEHY.
Popma KOHTpONS - 9K3aMeH

20. TwnoBble OUEHOYHble cpeAcTBa M MeToAuYeCKMe  mMaTepuansl,
onpeagensirowme npoueaypbl OLeHMBaHUA

20.1 TeKyWwMWn KOHTPOSb yCreBaeMocCTH

KoHTponb ycneeaeMocT no gUCUMNIIMHE OCYLLECTBSIETCS C MOMOLLBIO CIEeAYHLMX
OLIEHOYHbIX CPEACTB: KOHTPOsbHas paboTa 1, kKoHTponbHas paboTa 2.

IIpyMepHBbIH KOMILIEKT 32JaHUI 1JI1 KOHTPOJIbHBIX padoT
KonTpoabnas padora Nel
Bapuanm 1
3ananue 1.

Haiingute nomycTuMBbIe SKCTpeMalu i 3aIaHHBIX (PYHKITMOHAJIOB:

1
o(u)=[(u?)dx  u©)=u'(0)=0 u@=u'@Q)=0
0

0
®u)= [@A2xu-u?)dx  u(-1)=1 u(0)=0
-1
3amanue 2.

Hccnenyiite Ha cnalbIit IKCTpEMyM




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

CocTaBuTtenb %7_/

(noanucek)

M.B. 3BepeBa

Bapuanm 2
3aganue 1.

Haiinure nomycTuMble SKCTpeMan i 3aJaHHbIX (YHKIIMOHAJIOB:

b
d)(u)=_[(u2+2xuu')dx u@=A ub)=B
a

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

Samanune 2.

HccnenyiiTe Ha cinalbIil SKCTpEeMyM

2
j t2x2)dt  x(1)=3, x(2)=1
1

CocTaBuTtenb %‘?—/

(noanwuchb)

M.B. 3BepeBa

KonTpoabnas paéora Ne2
Bapuanm 1
3amanue 1.

Pemure 3a1auy TMHEMHOTO OBICTPOACHCTBUS



3amanue 2.

2X, +3X, <6,
L =3X; + X, — MaX npu orpaHuyeHusx < 2X; —3X, <3,
X; 20, x,=0.

59X, + 2X, <6,
L =16X, +9X, — maX npu orpanndeHnsx | X; + 3X, <6,
X, 20, x,=0.

X; U X, — IeTbIe.

CoctaButenb %‘?—/ M.B. 3BepeBa

(noanuchk)

Bapuanm 2
3amanue 1.

PemuTe 3amauy mTuHEHHOTO OBICTPOICHCTBUS

Xi'=u
. -1<u<3
X2 = Xl —-u

3amanue 2.

L =2Xx, —10X, — min npwu orpanuuenusx < X, —5x, > -5,
X, 20, x,=0.



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

X; U X, — LIeTble.

CoctaButenb M.B. 3BepeBa

(noanuceb)

TekywMn KOHTpONb npeacraBndeTr cobon  nNpoBepKy YcBOeHUst Yy4ebHoro
MaTepuarna TeopeTU4eCcKoro 1 NpakTU4YeCcKoro xapakrepa, perynsipHo OCyLLeCTBNAEMYHO
Ha 3aHATUAX.

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

3agaHve Onsa TeKyllero KOHTPONs U NpoBedeHUs NPOMEXYTOYHON aTTecTauuun
AOMMKHbI BbITb HANpaBeHbl Ha OUeHUBaHUe:

1. YPOBHSA OCBOEHUS TEOPETMYECKUX N NPAKTUYECKMUX MOHATUNA, HAYYHbIX OCHOB
npodeccnoHanbHoOn AeATENbHOCTH;

2. cTeneHu roTOBHOCTM oObOyvarouweroca nNpuUMEHATb TeopeTudeckne u
npakTnyeckmne 3HaHUS n npodeccnoHarnbHO 3Ha4YUMyHo NHopMaLnto,
ChopMUPOBAHHOCTN KOTHUTUBHbBIX YMEHUN.

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

TeKywMin KOHTpONb npeaHasHavyeH Ans  MNpoBEPKM Xxoda M KayecTsa
OpPMUPOBAHNSA KOMMETEHLUNN, CTUMYNMPOBaHUSA Yy4yebHoW paboTbl obyvyaembix U
COBEpPLUEHCTBOBAHNA METOAUKM OCBOEHUsI HOBbIX 3HaHuKM. OH obecneynBaeTcs
NpoBeAEHMEM KOHTPOSbHbIX 3aJaHuin U goMaliHuX paboT, NpoOBEPKOM KOHCMEKTOB
neKkunn, NnepmoanvecknmM OnpocoM criyluatenen Ha 3aHsTUsIX.

dopmbl, MeToAbl W NEepUOAMYHOCTb  TEKyLero KOHTpons onpegenser
npenogasartersb.

[Mpn TeKyLleM KOHTpONe YpOBEHb OCBOEHWUS y4ebHOW OMCUMNAWHBI U CTENEHb
C(OOPMMPOBAHHOCTN KOMMETEHUUN ONpedensoTCa OLEeHKaMU «3a4TeHO» W «He
3a4TEHOY.

OnuncaHue TeXHONOrMM NpoBeAeHUsA

TecTnpoBaHne n KOHTPOIbHbIE PaboTbl MPOBOAATCA MMCbMEHHO.

Tpe6oBaHMe K BbINOJIHEHUIO 3a4aHNN

KoHmponbHasi paboma

3a KOHTpOsbHYyO paboTy CTaBUTCA OLEHKa «3a4vTeHOo», B Clyyae, €ecnu
oby4aroLmnncs BoINOMHU:

- MpaBWNbHO B NMOMHOM 00beMe BCe 3afaHus KOHTPOSNbHOW paboTbl, nokasan
OTMMYHbIE BMadeHWs HaBblKaMW MPUMEHEHUS] MOMYYEHHbIX 3HAHUW U YMEHUN npwu
peLLeHnn NpodeccMoHanbHbIX 3ag4a4q B paMkax YCBOEHHOro maTtepuana;




- o6yqarou.wu7|c;| BbIMNOSHUIT BCE 3afdaHusi C HebOoNbLMMW HETOYHOCTAMWU W
nokKasas Xopowune BliageHuna HaBblKkaMi NPpUMEeHEHUA MOoJTyYeHHbIX 3HaHUN U© yMeHMVI
npu peleHnn I'IpO(*)eCCVIOHaJ'IbeIX 3alad B paMKax yCBOEHHOIro Mmatepumana,

- oby4Yarowmii BbINOMHUI MOMOBUHY M3 NPEASIOKEHHbIX 3a4aHW NPaBUIIbHO,
oCTarnbHble C CyLEeCTBEHHbIMU HETOYHOCTAMM W MokKasan YAOBMNeTBOpUTENbHOE
BrMaJleHne  HaBblkamMy  MOJSIYYEHHbIX  3HAHWA WM YMEHWA  NpU  peLUueHum
npodeccroHanbHbIX 3a4ad B pamKax yCBOEHHOro mMatepuvana.

B ocTtanbHbIX crnyyasx obyyatoLiemMycsi CTaBUTCS 3@ KOHTPOSIbHYO paboTy «He
3a4TEHO».

20.2 NpomexyTo4yHaa aTrectauus

NMpomexyTouyHaa artTecTauusa npegHasHadeHa Ans onpefeneHns  YpoBHSA
OCBOEHUSA BcCero obbema yyebHOM AucuMnnuHbl. [MpomexyTodHas aTTectaums no
ancuunnnHe «MeToabl oNnTMMU3aUUn» NPoBOAUTCS B hOpMeE 3K3aMeHa.

I'Iepequb BOMPOCOB K 3K3aMeHYy:
. AGctpakTtHas Teopema depma.
. [Ipocreiimas 3aaya BapualMOHHOTO UCYUCIIEHUS. Y paBHEHUE DWiiepa.
. Jlemma Jlarpanxa.
. [lepBBie HHTErpAIIBI B YACTHBIX CIIy4asiXx YpaBHEHUs JUiepa.
. 3agaya 0 OpaxucToxpoHe (C pereHueM)
. Teopema n nemma /{ro-bya-Peiimona.
. 'magkocTh 3KCTpEeMalIei.
. 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. Heocrmumnsiiust ypaBHeHUs SIkoOu
17.Teopema Illtypma
18. Teopema o HeocTUIUTAMH (00 SKBUBAJIEHTHBIX YCIIOBHSIX)
19. Ycunennas teopema Sxobu
20. JToctatouHoe ycioBue ciaaboro skcTpeMmyma
21. Jlemma 00 OIIEHKE «XBOCTa.
22. TeopeMa 00 sKCTpeMyMe JIMHEHHOTO (PyHKITMOHAIIA
23. Beimykiias o6omouka. Teopema o BBITYKJIONW 000JI0UKe.
24. Kpurtepuii BBITYKJIOCTH.
25. Teopema 0 TOCTHIKEHUHU DKCTpEMyMa B KpaltHEH TOUKe.
26.ANTopuTM CUMILIEKCHOTO METO/1a
27. IlocTaHOBKa 3a7]a4¥ ONTUMAJILHOTO YIIPaBICHUS.

O©OCoo~~NOoO Ol WN B



28. Jlemma 1 o caBure ynpapieHUs.

29. Jlemma 2 0 cynepno3uiivu yIpaBieHUH.

30. IIpuHIUTT ONTUMATIEHOCTH.

31. Ypaeuenue bemimana aiis 3agauu ObICTPOACHCTBHS.
32. Ilpunmun makcumyMa [loHTpsATHHA.

[MpomexyTodHaa aTtTecTauus, Kak NpaBuIio, OCYLLECTBISIETCA B KOHLUE ceMecTpa
N 3aBepluaeT u3yyeHne ancUMNIMHLL. NpomMexyToyHaa aTTectaunsa noMoraeT OueHUTb
Gonee KpynHble COBOKYMHOCTWM 3HAHUMW WU YMEHWUWA, B HEKOTOPbIX Clyyasx — Aaxe
dopmmpoBaHMe onpeneneHHbIX npodeccuoHanbHbIX KoMneTeHuuMn. Ha ak3ameHe
OLleHMBaETCs YPOBEHb OCBOEHUS y4eOHOM ANCLMNIIMHBI U CTeNeHb COOPMUPOBAHHOCTU
KOMMNeTeHUnn onpegensatTcs oLeHKamm «OTIMNYHOY, «XOpPOLLOY,
«yOO0BMNETBOPUTENBbHOY», KHEYAOBNETBOPUTEITBHOY.

OnucaHue TeXHONOrum npoBeaeHust
Ha oak3ameHe CTydeHT BbITArMBaeT OWNeET, KOTOPbLIA  coOepXWUT [aBa

TEOPEeTUYECKMX BOMpoca U YeTbipe npakTudyecknx. Bce Bonpockl 1 3agayn, Bxogsime B
GuneTbl, OXBaTbIBAOT BECb MaTepuarn, n3y4aemblii 3a BECb CEMECTP.

IIpyMepHBIH KOMILIEKT OMJIETOB /ISl IK3aMEHA

KoHTponbHO-n3mepuTtensHbIn matepunan Ne 1

1. 3agauga bosbia
2. DKCTpeMyM JIMHEWHOTO (PyHKITMOHATA

3. Bremmummre ypaBHEHUE U YCIOBHUS, KOTOPBHIM JODKHA yIOBIETBOPITH TOUKA
MUHUMYMa (DyHKIIMOHAJa

1.2
u
®(u) = j7dx+ u(0) +u()
0
4. B03MOXEH JIM cllydail, KOr/ia SKCTpEMYM JIMHEHHOTO (PyHKIIMOHAJIA
JIOCTUTaeTcs BO BHYTPEHHEW Touke Kommakra G?

5. Bremmummre ypaBHEHUE U YCIOBHUSA, KOTOPBHIM JOJKHA YIOBIETBOPSATH TOUKA
MUHUMYMa (QyHKIHOHAJA

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

6. Pemnre cMMIJIEKCHBIM MCTOJOM



X1 — X9 — X3 + 2X4—> max
— X1 +2Xp =Xz +X4 <2
2X1 +Xp + X3 —2X4 <12
2X1 +2X9 +4X3+2X4 <6
xjz0 j=1..4.

CoctaButenb M.B. 3BepeBa

(noanuceb)

KoHTponbHO-n3mMepuTenbHbii matepuan Ne 2

1. AGctpakTHas TeopeMa depma.

2.Ypasuenue bemnmana juis 3a1aun ObICTPOICHCTBUS.

h (x2 +1)u'2 b
3. BoimummTe nepByto Bapuanuio GpyHKIHoHaIa O(u) = J #dx —Iudx,
0 0

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

4. Pacriumurte ypaBHeHHe benmnmmana s 3amaun X'=x+u, |u|<1, B R1. IlycTh
T(x)=x 2,

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

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

6 Pemmnre cHMMIIIEKCHBIM MCTOJOM

X1 — Xp — X3 + 6X4— max
— X1 +2Xg —X3+ X4 <2
X1+ Xo + X3 —2X4 <12
2X1 +5Xo +4X3+2X4 <6
xjz0 j=1..4

CocraButensb M.B. 3BepeBa

(noanuchk)



KpuTepum BbiCTaBNeHMs OLIEHOK:

OueHkn

Kputepum

OT1nnyHo

oby4valolnncss NokasbiBaeT BbICOKMA WMHTENNEKTyarbHbIA U
OOLLEKYNbTYPHbIA  ypOBEHb, [NyOOKOE W BCECTOPOHHEE
3HaHMe npegmMeTa, Ha BCe BOMpocbl Ouneta Aadbl
npaBurbHble ncyepnbiBatoLLne OTBETHI, npuBeaeHbl
AokasaTtenbcTBa obyvatommnca apryMeEHTUPOBAHO U FIOTMYHO
nsnaraet maTepwuan, NpaBuUibHO pellaeT Bce MNpeanoXeHHble
npakTMyeckne 3agaHusl; OOMNOSHUTENbHbIE BOMPOCHI  HEe
BbI3bIBAKOT 3aTPYAHEHUN

XopoLlo

obyvarolmincs MokasblBaeT CBOW  MHTENNEKTyamnbHbId U
06LLEKYNbTYPHBIA YPOBEHb, TBEPAO 3HAET npeamMeT yyebHow
AVCUMMNIMHBI, JIOTMYHO M3naraeT W3yYeHHbI MaTepuan,
yMEEeT NPUMEHSITb TEOPEeTUYECKUE 3HAHUS ANs peLleHus
NpaKkTUYecknx 3afaHusi, Ha BOMpPOCbl OUNEeTbl MOoNy4YeHbl
MONHblE U BepHble OTBETbI, NPUBEAEHO AOKa3aTENbCTBO, HO
ecTb HebonbluMe HeToYHOCTM B (QOPMyNMpPOBKaxX U
3aTpyaHeHWs Npu OTBETE Ha AOMOSHUTENbHbIE BONPOCHI

yD,OBJ'IeTBOpI/ITeJ'IbHO

oby4aromnmncs nokasbiBaeT CBOW OOLLEKYNbTYPHbIA YPOBEHD,
B OCHOBHOM 3HaeT npegMeTt y4yebHOW AUCUMMNNUHBLI, 3HaeT
OCHOBHble onpefeneHns U TepMuHbl, UMeeT onpeaeneHHble
3HaHus NpegMeTa, npakTudeckue 3agaHnsa pelnTb He MOXET,
TaKKe He MOXET NPUBECTUN JoKa3aTenbCcTBa.

HeynoBneTBopuTenbHO

cTeneHb OCBOEHUSI y4eOHOW AUCUMNIUHBI Oby4yaeMblM He
COOTBETCTBYET KPUTEPUSIM, MpPEeObsBMsSeMbIM K OLEHKe
«y[0OBMNETBOPUTENBHOY»

20.3 ®oHA OUEHOYHbIX cpeacTB C(POPMUPOBAHHOCTU KOMMETEHUUN CTYOEHTOB,
pekomMmeHAyeMbIW ANns NpoBeAeHUA ANarHOCTUYECKUX paboTt

1) 3akpbIThle 3aaaHUg (TECTOBbIE, CpeaHUN YPOBEHb CINOXHOCTU):

3ananue 1 Ilepas Bapuanus ¢pyHKIIMOHATA (D(X) ONpeAeIsieTCs Kak

2
A /12 (D(X+ﬂ/h) Hpnﬁzo
b CD(X"‘/’ih) Hpnl:O
d
B (D(X+/1h) npnﬁ:].

3aganue 2




IlycTte MMeeTcs Tpu MoOCTaBUIMKA OJAHOPOAHOro ToBapa ¢ 3amacamu 40, 25, 35 exa. u Tpu
noTpeOuTeNst 3TOro ToBapa ¢ norpedHoctssMu B KonumuectBe 50, 30, 20 en. cOOTBETCTBEHHO.
CrouMOCTH TEpEeBO30K E€IUHHIIBI TOBapa OT KaXJIOTO IMOCTABIIMKA K KaXIOMY HOTPEOUTEIIO

3a/1aHbl MaTpuIiei Tapudos ( B IeH. e1.)

~N AP
o1 O N
w o N

TpeGyercs HAWTH MJ1aH MEPEBO30K C MUHUMAJILHOM CTOMMOCTBIO. BbIOpaTh, K KakoMy THITY
OTHOCHTCS 3Ta 3ajaua

A 3ajmaya TMHAMUYECKOrO IPOrpaMMUPOBAHMUS
b 3anaua nuHeHOro nporpaMMHpOBaHUs

B 3amauva BBITyKIIOTO IPOTrpaMMHUPOBAHUS

I' 3agaua HEMMHEHHOTO MPOrPaMMHUPOBAHUS

3amanue 3

1
Beimumure ypaBHenus Dinepa i pyHkiuoHana d(x) = J.(X'2 —x*)dt, x(0)=x(1) =0
0

AX"+x=0
g X"—=X=0
B X"+2x=0
3aganue 4

1
BeinuiuTe BTopyto Bapuaiuio 1 GpyHakinonana ®(X) = I(X'Z —x*)dt, x(0)=x(1)=0
0

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

B

(h?+2h?)dt, h(0)=h(1) =0

o1
Ot Ok O

3amanme 5



B cyTouHBIH palMOH BKIHOYAKOT aBa Tpojaykra nutanus P, u P,, mpuuem npomykra Py
JOJDKHO BOMTH B pannoH He 6osee 200 exn. Croumocts 1 en. mpoaykra P; cocrasisier 2 pyo.,
npoaykta P, — 4 py0. CoxepikaHue MUTATENbHBIX BEIIECTB B | elI. MpOAyKTa, MUHUMAJIbHBIC

HOPMBbI 1'[0Tp€6.]'ICHI/I5I YKa3aHbl B Ta6J'II/IHC. OHpeI[eJ'II/ITB PpalruoH IMHUTaHUusl, CTOUMOCTb KOTOPOI'O

OyJ1eT HauMEHBIIICH.

IIutaTenbHbIe MuHuManbHas HOpMa HOTpeGJ'IeHI/IH Coz[epmaHI/Ie IIHUTATCJIBHBIX BCIICCTB
BCIICCTBA B 1 €. MpOAYKTa

Pl P2

A 120 0,2 0,2

B 160 0,4 0,2

Pemennie MoKeT OBITh HaMAEHO C IIOMOIILIO:
A. I'padpuaeckoro metoia
b. MeToma moTeHIuaIoB
B. CumiiekcHOrO MeTona
I'. MeToa MUHUMAJILHOTO DJIEMEHTA
J1. Merona cesepo-3anagHoro yria

3amanue 6
Jns ymydmenns GUHAHCOBOTO MOJIOKEHUS (prpMa NpUHSIIA perieHne 00 YBEeIMYCHUH BBITYCKa

KOHKypeHTOCHOCO6HOI\/’I NpoAYKIUH, IJIA YCro IPUHATO PCUHICHUC 00 YCTAaHOBKE B OJHOM U3

LIEXOB JIOTOJHUTEIBLHOTO0 000pyA0BaHUs, 3aHUMaromero 19/3 M mwiomiaau. Ha npuobperenue
JIOTIOJTHUTENLHOTO 000pynoBanus ¢upma Bbiaenuaa 10 y.e., Ipu 3TOM OHAa MOXET KYIHUTh
obopynoBanue 2 BuaoB. [IpuoOpeTeHne ogHOr0 KOMILIEKTa 000pyaoBaHusi 1-ro Bumga ctout 1
y.e., 2-ro Buja — 3 y.e. IlpuoOperenne oqHOro KoMIuIekTa 060py1oBaHus 1-ro BUJa MO3BOJISET
YBEJIMYUTh BBITYCK MPOAYKIMH B CMEHY Ha 2 IIT., & OJAHOTO KOMIUIEKTa 00OpyAOBaHUs 2-TO

BHUJa — Ha 4 . 3Ha$I, 4TO 11 YCTAHOBKHM OJHOTI'O KOMIIJIICKTA 060py2[0BaHI/I$[ 1-ro BUJa

TpebyeTcs 2 Jl/l2 UMM, a JuIst o0opynoBaHus 2-ro Buaa — 1 Jl/l2 IUIOIIA/IU, ONIPENETUTH TaKON
Ha0Op JOMOJHUTEIBHOTO 000PYA0BaHUS, KOTOPBIH 1aeT BO3MOXHOCTh MAaKCUMAJIbHO YBEITUYUTh
BBIIYCK MTPOTYyKIUH.
K kakomy Ty 3a7a4 OTHOCUTCS J1aHHasA?

A. 3agayda 1eno4YrCcIeHHOro MPOrpaMMHUPOBAHHUS

b. 3anaga BBITyKJIOr0 IPOrpaMMHUPOBAHNUS

B.3a;[aqa AUHaAMHUYCCKOI'0 NIporpaMMUupOBaHUA



3amanmue 7
Haiitu makcumym dynkumonana L =2 X, + X, npu orpanuuenusx

2 2
X~ + X" <16,
X2 20.

A4V5 5.5 B35 T 0

3amanue 8

Bbruucnute 3HaueHuWe JOMYCTUMOM OSKCTpeManu B Touke X=-0,5 g QyHkunoHaia

d(x) = T(thx—x'z)dt, X(-1) =1 x(0)=0

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

2) OTKpbITbIE 3a4aHUg (TECTOBbLIE, NOBbILWEHHbLIN YPOBEHb CIOXHOCTU):

3ananue 1

BeiOepute BepHbIE yTBEPKICHUS
A. MHuoxectBO G BBIITYKIIO, €CITH OHO COJICPKHUT CBOU KpaifHNE TOYKH.
b. MHoxecTtBo G BBITYKJIO TOT/Ia U TOJIBKO TOTJA, KOT/Ia OHO COBIIAJAeT CO CBOEH BBITYKION

000JI0YKOH.
B. MHo)xecTBO BBINYKJIOE, €CIM C JIOOOH Mapoil TOYEK OHO COJCPKHUT OTPE30K, HX
COEIMHSAIOLIUH.

I'. MHOX€ECTBO KpallHUX TOYEK SBJISIETCS BBITYKJIBIM.

3aganue 2

. 1
BriuncnuTe 3Ha4eHne MEPBOii BapUaluu (yHKIMOHANA | 0 x'% dt B Touke X=t 110 HANPaBIEHUIO
h=t.

3aganue 3
Brinmummmre 3HaUeHNE TOMYCTUMON SKCTpeMalu A GyHKIIMOHAIa

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

3amanne 4

Brinmummure 3HaueHUE TOMYCTUMOM dKCTpeMalu GyHKIIMOHAIa f 01(720t2x — x”z)dt, x(0)=0,
x’(0)=1, x(1)=0, x’(1)=2,5 B Touke t=0,5



3amanme 5

T

2

byner mu pynxnuonan ®d(h) = I (h'> =h*)dt, h(0)=0= h(%) HEOTPULIATEIbHBIM?
0

3aganue 6

Byner nu ypaBHeHue

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

VYcTaHOBHUTE COOTBETCTBUE MEX/Y THUIIOM 3aJlaul U HauboJiee 4acTo MPUMEHSAEMbIM METOJIOM €€
peneHus

1.3amaua nMHEMHOro NPOrpaMMHUPOBaHUS

2.3a7aua 11eJI0YMCICHHOTO IPOrpaMMHUPOBAHNUS

3. TpancnopTHas 3agaya

4 3agaya AMHAMHUYECKOTO MPOrpaMMHUPOBAHUS

A. Merop bennmana

b. CuMiuiekcHBINA METOO

B. Meton I'omopu

I'. MeToa moTeH1aioB

3amanne 8
[Tycth uMeeTcss TpH TMOCTaBIIMKA OJHOPOJHOTO ToBapa ¢ 3amacamu 40, 25, 35 ex. u Tpu

noTpeduTenst 3Toro ToBapa ¢ norpedHoctsimu B konuyectBe 50, 30, 20 ea. COOTBETCTBEHHO.
Croumoctu MNEPCBO30K CAMHHUIIBI TOBAapa OT KaXAOI'0 IMOCTaBIIMKA K KaXJIO0OMY HOTp€6I/ITCJ'IIO

3a/1aHbl MaTpuIed Tapudos ( B JI€H. e]1.)

~N AP
oo N
w © N

TpeGyercs HAlTH MJ1aH MEPEBO30K C MUHUMAJILHOW CTOMMOCTBIO.

OnTuManbHBIN TUTaH MEPEBO30K MOXKET OBITh HalIeH C TTIOMOIIBIO:
A. I'padmueckoro metoa
b. MeTtonma moTeHIaioB
B. CummnekcHoro meroaa
I'. MeTota MUHUMAJILHOTO DJIEMEHTA
J1. Merona ceBepo-3anagHoro yria



3amanue 9
B cyTOuHBIH pamyioH BKIIIOYAIOT JBAa MPOJIYKTAa ITHTAHUS Pl "u P2, MpUYeM TPOIyKTa Pl

JIOJDKHO BOMTH B paunoH He Oosiee 200 en. Croumocts 1 en. npoaykra P; cocrasuser 2 pyo.,

npoaykra P, — 4 py6. ConepxaHue MUTATENbHBIX BEUIECTB B 1 €. MpOAYKTa, MUHUMAaJbHbIE

HOPMBI MOTpeOsIeHHs yKa3zaHbl B Tabuuie. OnpeaenuTs palyuoH MUTaHUs, CTOUMOCTb KOTOPOTO

OyJieT HauMEHbIIIEH.

[TuTtaTenbHble MunumanbHas HopMa CopepxaHue MUTATEIbHBIX BEIIECTB
BelIeCTBa notpebeHus B | en. mpoaykTa
P, P,
A 120 0,2 0,2
B 160 0,4 0,2

B otBeTt HaInucaTb, CKOJIBKO €AUHUI IPOAYKTa P2 JOJIDKHO BOWTH B ONTHUMAJILHBIN panruoH

3ananmue 10. Pemuts 3amady. B oTBeTe yka3are MUHHUMaNbHOE 3HaYCHHE (DYHKIIMOHATIA

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

1

L= 4X1 + 6X2 — min IIpY OIPAHUYCHUAX

3aganue 11
Jns ynydmenust pUHaHCOBOTO MOJIOKEHUsI (prpMa MpHUHsUIA pelieHre 00 YBETMYEHUH BbIITyCKa

KOHKYPEHTOCIIOCOOHOM MPOAYKIMH, IJSl YEro MPHUHSTO pelIeHHe 00 YCTAaHOBKE B OJHOM U3

[[EXOB JIOMOJIHUTEIBHOTO 000pyA0BaHus, 3aHuMatoiero 19/3 M wiomanu. Ha npuoOperenue
JOTIOTHUTENFHOTO 000pyAoBaHus (Gupma Bbyaenuia 10 y.e., Mpu 3TOM OHA MOXKET KYNHUTh
obopynoBanue 2 BuaoB. [IpuobpeTeHre ogHOr0 KOMIUIEKTa 000pyAoBaHus 1-ro Buaa cTouT 1
y.e., 2-ro Buna — 3 y.e. [IpuoOpeTeHne 0JHOTO KOMIUIEKTa 000pyA0BaHUs 1-T0 BUJIa TO3BOJISIET
YBEJIMYUTH BBIYCK MPOAYKLHU B CMEHY Ha 2 IIT., @ OJHOTO KOMIUIEKTa 00Opy/n0BaHUs 2-TO

BUJa — Ha 4 mT. 3Has, 4TO JUIsl YCTAHOBKM OJHOTO KOMIUIEKTa oOOpyaoBaHHs 1-ro Bua

2 2
Tpebyercs 2 M  momanau, a s o0opyaoBaHus 2-ro Buga — 1M miomiaau, ONpeaesuTh
Takol HAOOp JOMOJHUTEIHHOTO O0OPYIOBAHHUSA, KOTOPBHIM JaeT BO3MOXHOCTh MaKCHMAaJbHO
yBeJ'II/I'-II/ITI) BI)IHyCK HpO}IYKHI/II/I. B OTBETC YKaSaTB OIITUMAJIBHOC YHCIIO KOMIIJIICKTOB

obOopymoBanus 2 BUJA.



3ananme 12
Haiitn wmakcumym  QyHKIHH F= 5X1 + 2X2 + X3 TpH  YCIOBUAX HEOTPHULATEIBHOCTH

MNEPCMCHHBIX U YCIIOBUAX
X; +3Xy — X3 <6,
Xo + X3 < 4,
3% + X, <7,
B oTBeTe ykazaTh onTHMalIbHOE 3HAYCHHE 11€JIEBOM (DYHKIIMH, OKPYTIIUB PE3yabTaT 10 COTHIX

3aganue 13

VYkaxuTe oNTUMaIbHOE 3HaUCHHUE 1EeJIeBOM (DYHKIMM JUIs1 331a4H, JBOWCTBEHHOM K
MIPUBEICHHOMN

X, — X, — X; +2X ,— max

=X, +2X, =X+ X, <2

2X + X, + X, —2X, <12

2X, 42X, +4X,+2X, <6

X 20 j=1...4.

3aganue 14

CocTaBUTh ONTUMAJBHBINA IUIAH MEPEBO3KH 3JIEKTPOOOOPYHOBaHMS OT TpPeX MOCTaBIIMKOB C
rpy3amu 240, 40, 110 en. k yeTslpeM HaceleHHbIM IMyHKTaM ¢ 3anpocamu 90, 190, 40 n 130 T.
CroumocTH TEpeBO30K E€AMHUIIBI T'py3a OT KaXKIOro IMOCTABIIMKA K KaXKIOMY IMOTPEOUTEINO

3aJ]aHbl MaTpPUILIEH

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

HyxHO cocTaBuUTh IJIaH MEPEBO30K C MHUHUMAJIBHOM CTOMMOCTBIO. BpImncaTe B OTBET

MHUHUMAJIbBHYHO CTOUMOCTD IIEPCBO30OK.

Kputepum n wkanbl oueHMBaHuA 3agaHm ®0OC:

1) 3agaHung 3akpbITOro Tuna (Bbloop 04HOro BapraHta OTBeTa, BEepHO/HEBEPHO):

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

2) 3agaHung 3akpbIToro Tmna (MHOXEeCTBEHHbIV BbIOOP):




e 2 6anna - ykasaHbl BCE€ BEPHblE OTBETHI;
e 0 6annoB — ykasaH xoTsi 6bl OOUH HEBEPHbLIN OTBET.

3) 3apaHug 3akpbiToro TMna (Ha cooTBeTCcTBME):

e 2 6Ganna — Bce COOTBETCTBUS ONpeaerneHbl BEPHO;
o 0 6annoB — xoTs 6bl 0QHO CONOCTaBNEHME OnNpeaeneHo HeBEPHO.

4) 3agaHug OTKPbITOro Tuna (KOPOTKUM TEKCT):

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

5) 3agaHug oTkpbITOro TMnNa (4mcno):

e 2 6anna — ykasaH BEpHbI OTBET,;
e 0 6annoB — ykasaH HEBEPHbLIN OTBET.

3apaHua pasgena 20.3 peKOMeHAYHTCA K WUCMOSIb30OBaHUIO NpU NpoBeAeHUU
ANarHoCTUYeCKUX paboT € uenbio OLEHKM OCTaTOYHbIX pe3ynbTaToB OCBOEHUS
AaHHOW AUCUUNNUHBI (3HAHWW, YMEHUIN, HAaBbIKOB).



