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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 U MeXaHuKa

2. Mpodunb noaroToBkM/cneumanmsayms :

CoBpeMeHHble MeTOAbl TEOPUN PYHKLNA B MaTeMaTUKE U MEXAHUKE
3. KBanudumkaumsa BbinyckHuka: MatemaTtuk. MexaHuk. lNpenogaBatens.

4. dopma obyyeHua: OyHas

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

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

3BepeBa Mapraputa bopucoBHa, kaHg. u3-MaT. HaykK, JOLUEHT

7. PekomeHpoBaHa: HaydyHo-meToanyecknm CoBeTOM MaTeMaTU4ecKkoro cakynbTeTa,
npotokon ot 18.03.2025 Ne0500-03

8. YuebOHbIn roa: 2028-2029 CemecTp(bl): 7



9. Uenu n 3apgaum y4ebHOM AUCLUNIINHDI:

Llensimu oceoeHusi yuebHOU QucyurniuHbl 181151H0MCH:

- nogrotoBka CTYAEHTOB K BOCMPUATUIO  MaTeMaTuU4ecKoro
cneumanbHbIX OUCUUNINH, YTEHUIO crieumanbHON nuTepaTypsbl;

- nony4vyeHme 06a30BblX 3HaHMM U (OPMUPOBAHME OCHOBHbIX HaBbIKOB MO
MeTogaMm OonTMMM3auuMn, HeobxoauMbIX AONs  pelweHus 3adad, BO3HUMKaKWMUX B
NpaKTU4eCKON OesATeNbHOCTY;

- pa3BUTUE NTOMMYECKOIrO MbILLEHMS;

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

annapara

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 YMEHUM aHanuauMpoBaTb MOJSlyYeHHble pe3ynbTaThbl, pelwaTtb
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
obsa3aTenbHOW YacTu NporpaMmmbl cneumnanuteTa no cneunanoHoctn 01.05.01
dyHOaMeHTanbHble MaTemaTuka U MexaHuKa.

Aucumnnuua «MeTtoabl onTuMmMsauumn» 6asmpyeTcs Ha 3HaHUAX, NONTYYEHHbIX B pamMKax
KypcoB «MaTtematnyeckum aHanmay, «OdnddepeHumnanbHble ypaBHEHUA.
MpunobpeTeHHble B pe3ynbTaTe 00y4eHUst 3HaHUS, YMEHUS N HaBbIKWU UCMOMb3YTCS BO
BCeX 0e3 WUCKIIYEHNa MaTeMaTU4eCKUX W eCTEeCTBEHHOHAYYHbIX AMCUUNNHAX,
MOAYNsAX W npakTukax. [lonydeHHble 3HaHuMs MoryT ©ObiTb MCNONb30BaHbl  MNpwU
npoaormkeHnn obpasoBaHMsa B acnMpaHType U B JaNbHENLIEN TPYOOBOW OEATENBHOCTH
BbIMYCKHUKOB.

11. MnaHupyemble pe3ynbTaTbl 00y4YeHUA no AucuunnuHe/moaysnio (3HaHuUA,
YMEHUA, HaBblK1M), COOTHECEHHbIEe C MIaHUpyeMbiMU pe3yrbTaTaMu OCBOEHUS
obpasoBaTenbHOW NporpaMmmbl (KOMMNEeTEHUUS MU BbIMYCKHUKOB):

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

OlK-1 CnocobeH OrK-1.1 OlK-1.1 3HaTb OCHOBHblE onpefeneHns, NMOHATUS
HaxoauTb, Obnapaet 1 ngeun n3yvyaemMblx pasfenos Kypca.
hopmynmposaTb 6asoBbiMK
n pewarb 3HaHMAMMU, YMeTb  MpUMEHsITb  MaTeMaTu4eckui
aKkTyanbHble " MonMy4YeHHbIMX B | annapaTt QAfis  pPeleHus MNOCTaBIEHHbIX
3Ha4YMMble obnactn 3agay, aHanusmMpoBaTb  MOSyYeHHble
npobnembl MaTtemaTu4eckmMx | pesynbTaThbl.
yHOaMeHTarnbHO " (nnn)
M mMaTemMaTvkum 1 €CTeCTBEHHbIX BnageTb  OCHOBHbIMM  TEPMUMHAMU U
MEXaHWKK Hayk yTBEPXOEHUAMMU, nosyyYeHHbIMK B




obnacTtu nsyyaemoro kypca.

OrkK-1.2 OriK-1.2 3HaTb Kak MCMonb3oBaTb OnpegeneHus,
Ymeet NOHATUSA n noen Kypca B
ncnonb3oBaThb npodeccnoHanbHon OeaTenbHOCTMY.
0a3oBble 3HaHUS,
nonyyeHHole B | YMeTb rpamoTHO Mcnonb3oBaThb
obnactun onpegenenns, MOHATUS U MAOEUM Kypca B
MaTtemaTudeckux | npodeccuoHarnbHON OesATENbHOCTH.
" (nnn)
€CTECTBEHHbIX Bnagetb  uCTOYHMKamMn  MHopmaumm,
Hayk, B | HaBblkamn  paboTbl C  nUTepaTypom,
npodpeccnoHanb | MHPOPMALNOHHBIMU CUCTEMAMM.
HOM
[eaTenbHOCTU
OlnK-1.3. | OMNK-1.3. 3HaTb mMeToabl peLueHus 3apad
MimeeT  HaBblkM | NpodeccnoHanbHONn  OeATeNnbHOCTM  Ha
BblOOpa METOAOB | OCHOBE  MOJSIYYEHHBbIX  TEOPETUYECKUX
pelleHnst 3agad | 3HaHWN.
npodpeccuoHarnb
HoWM YMeTb MCMonb30oBaTb METOAbl PeLleHUs
OeATenbHOCTU Ha | 3agay nNpodecCcroHarnbHON AeATenbHOCTU
OCHOBE Ha OCHOBE TEOPETUYECKUX 3HAHUN.
TEOPETUYECKMX
3HaHWUN Brnagets  HaBblkamu BblGopa MeTOO0B
peweHns  3agady  NpodeccuoHarbLHON
[eaTenbHOCTU.
OrkK-2.1 Orik-2.1 3HaTb OCHOBHble ornpefeneHusi, NOHATUS
Bnapgeet N ngeun nlyvyaeMbix pasgenos Kypca.
OCHOBaMu
nnaHnpoBaHus YmeTb NPUMEHSTb MaTemaTU4YecKun
3KCMEPUMMEHTOB C | annapat Ans peleHuss MoCcTaBMeHHbIX
MaTtemaTu4eckum | 3agau, aHanuanpoBaTb nosny4eHHble
n MoaensiMu, | pesynbTathl.
3HaeT
YMCIEHHbIE n | Bnagetb OCHOBaMMu nnaHMpoBaHUs
YMCIEHHO- 3KCMEPUMMEHTOB C  MaTeMaTu4ecKummn
aHanuTn4eckmne Moaensmu, 3HaeT YMCNEHHbIE "
CnocobeH MeToAabl YMCNEeHHo-aHaNUTU4Yeckne MeToAbl
co3gaearb, NOCTPOEHUS NMOCTPOEHMS PELLEHUN.
aHanuaunpoBaTb U peLLeHun
peann3oBbIBaTb
HOBble OrlK-2.2 OrllK-2.2 3HaTb, Kak MCnonb3oBaTb OnpeaeneHus,
OnK-2 mMaTtemaTudeckue NOHATUSA n _vnen Kypca B
Moaenv B YMeeT BblOMpath | NnpodeccroHanbHom AeSTENbHOCTH.
COBPEMEHHOM MeToAabl
€CTECTBO3HaHUN, MoLenupoBaHus | YmeTb BblOMpaTh MeToabl
TEeXHUKe, W aHanu3npoBaTb | MOAENNPOBaHUSA " aHanuaupoBaTb
3KOHOMMKE U MOLENMPYEMYIO MOLENUPYEMYIO CUCTEMY.
yrpaBnennm cucTemy
BnageTtb MeTogamm peLleHns
onTUManbHbIX 3agau.
OrlK-2.3 OlK-2.3 3HaTb, Kak MCnonb3oBaTb OnpeaeneHus,
VmeeTt NOHATUSA " noeu Kypca B
NpaKkTU4eCcKni npodeccnoHanbHON OeATENBHOCTH.
onbIT pa3paboTku
MaTemaTuyeckux | YmeTb paspabartbiBaTb MaTemaTudeckune
Mogenei W WX | MOGENU N UX YNCIIEHHYIO peanu3auuio.
YMCIEHHON
peanusauum Bnagetb MeTogamu peLueHus

onTMarnbHbIX 3a4au.




12. O6beM AUCUMNNMHbI B 3a4YeTHbIX eAumHuuax/vyac.(e coomeemcmsuu ¢ y4yebHbIM
nnarom) 3/108

dopma NpoMeXyTOUYHON aTTeCcTaLMnU(3avem/sxk3ameH) IK3aMeH

13. TpyaoeMkKocCTb No BMaam y4ye6Hon paboTbl

B Mo cemecTpam
cero
Bug yuebHowm paboTbl
7 cemecTp
KoHTakTHast pabota 50
nekuum 34 34
B TOM YmUChIE: npakTu4eckme 16 16
nabopaTtopHble 0 0
CamoctodaTensHas pabora
B TOM uyucne: kypcoBas pabota (MpoekT)
dopMa NpomMeXyToUHOWN aTTecTauum
3K3aMeH
Wtoro: 108 108

13.1. CopepxaHue AUCLMNNUHBI

n/n Peanusauus
pasgena
HanmeHoBaHue ANCLNANHBI C
nomMoLbro
pasgena CopepxaHve pasgena AUCLMNINHGI OH-ITaH
ANCLIMNNUNHBI
Kypca,
QYMK
1. Nekuun
1.1 [IpocTeitmas Teopema depma ans GyHKIMOHANA B TUHEHHOM HOpMupoBaHHOM | Kypc Mertonabt
3azaya npocrpanctBe. [lepBas Bapuanus. YpaBHeHue Diliepa. Jlemma ONTHUMM3AIUIA
BapUaLlHIOHHOTO Jlarpanxa. YacTHble ciiyyau ypaBHeHUs Dinepa. 3aiada o (edu.vsu.ru)
WCYMCIICHUS. opaxuctoxpone. Teopema [ro-bya-Peiimona. ['magxocth
9KCTpPEMaIU B IPOCTEHIIIeH 3a/1aue BapUallMOHHOTO HCUHCIICHHS.
1.2 | Yenosus Venosue Jlesxanapa. YcunenHoe ycnosue Jlexanapa. YpaBHeHHE
JKCTpeMyMa B Sxobu. Bropas Bapmamusa. Teopemsr Iltypma. VYcioswue,
mpocTeiiiei 3aiaue
JKBHBAJIEHTHOE  ycloBUi0  SkoOu. [locTaTouHble  yCIIOBHUS
BapHaIMOHHOTO
MCYMCIICHUA OKCTpEMYyMa.
1.3 | 3amaunm OYHKIIMOHAI, 3aBUCSIINN OT BEKTOPHON QyHKIMH. 3a1a49a
BApUALIMOHHOTO Bonpma. M3onepuMerpuueckast 3a1ada. Y paBHeHHE Diinepa-
WCUUCIICHUS ITyaccona, Diinepa-OcTtporpaackoro. Y CIOBHBIH IKCTPEMYM B
3aj/la4axX BapUallMOHHOTO MCYHUCIIEHUs. MeTo1 MHOKUTENEeH
Jlarpamxa. 3aaya ¢ moABMXKHOM rpaHuLeH.
1.4 | 3amaum nuHEHHOrO | DKCTpeMyM JIMHEHHOro (YHKIMOHANa Ha MHOXECTBE B
NPOTPaMMHUPOBAHUS | KOHEYHOMEPHOM NpocTpaHcTBe. ['paduueckuii MeTox penieHus
3aJad JUHEHHOro mnporpaMmupoBaHus. CHMIUIEKCHBIH METO..
TeopeMmsl 1BOHCTBEHHOCTU. TpaHCHOPTHBIE 3aa4u.
15 3amaun [locraHoBka 3ajayum oNTUMAaNbHOrO ympaBieHus. I[IpuHuun
ONTUMAJIEHOTO ONTUMAJIBHOCTH. [puaIun Bemvana JUHAMHYECKOTO
YIIPaBJIEHUs NIPOrPpaMMHPOBAHHS. YpaBHEHME bennmana. [Tpunnun




Makcumyma IlonTpsaruna. Teopema o0 uHciIe NEpEKIIOUCHHI.
Meron pemeHus 3agad 0e3 orpanmdeHus. Meton HpioToHa.
Meronpl CONpPSDKEHHBIX HampaBieHU. YucIeHHbIE METOBI
penIeHus 3a1a4 ONTUMHU3AIIH

2. [lpakmu4eckue 3aHaMus

2.1 | Ilpocreiimasn YpaBHenue Ditnepa. YacTHble crydan ypaBHEHHS Difnepa. Kypc Metonbt
3a7a4da ONTHUMM3ALINHA
BapHAaIMOHHOTO (edu.vsu.ru)
VCUUCIICHHS.

2.2 | Ycnosus VYcnosue Jlexanapa. Ycunennoe ycnosue Jlesxxannpa. YpaBHeHHe
3KCTpeMyMa B Sxobu. YcnoBue, SKBUBaJICHTHOE ycioBH0 SIkoOu. JlocTatouynsie
npocTeiei 3a1ade | yclIoBHs HKCTpeMyMa.

BapHaIlMOHHOTO
HCUUCJICHUSI

2.3 | 3apauu OyHKIMOHA, 3aBUCSIIMNA OT BEKTOPHOH (DYHKIIMH. Y paBHEHHUE
BApHUALIMOHHOTO Oiinepa-Ilyaccona. YcnoBHBIN 3KCTpeMyM B 3a7jauax
UCUUCIICHUS BapHaIlMOHHOI0 HcuuciaeHud. Meron MHOoxkuTeneit Jlarpanxa.

3agaga bonpna.

2.4 | 3amaunm nuaeiHOTO | I'padmueckuit METOJ peuieHus 3amaq JIMHENHOT O
OpOrpaMMHUpPOBaHKs | mporpamMmupoBaHus. CHMIUIEKCHBIH — MeToA. TpaHcmopTHbIE

3ajauu.

2.5 3agaun IlocraHoBKka 3afgauu ONTHMANBHOrO ympasiueHus. IIpuHnun
ONTUMAIILHOTO MakcumyMa [loHTpsruna.
yIpaBJIECHUs

13.2. Tembl (pasaensl) AUCLUNIIUHBI U BUAbI 3aHATUN

Ne
n/n

HanmeHoBaHue
TeMbl
(pasgena)
OVUCUMMMUHbI

Bugbl 3aHATMIA (YacoB)

JNlekuun

MpakTnyeckme

JlabopaTopHble

CamocToaTenbHas
paboTta

KoHTponb

Bcero

IIpocreiimas
3ajgaya
BapHaIMOHHOTO
WCUUCIICHHSL.

20

Ycnosusa
JKCTpEMyMa B
npocreiiei 3agaue
BapHAaIMOHHOTO
HCUHCIIEHUS

21

3agaun
BapHAIMOHHOTO
HCUHCIIEHUS

21

3amauyu TUHEWHOTO
POTPaMMHUPOBAHHS

21

Bamaun
OITUMAJIBLHOTO
yIpaBJICHUS

25

WToro:

34

16

22

36

108

14. MeToauueckue ykasaHusi 4nsi oby4aroLWwmxcsa No 0CBOEHUIO OUCLIUMMIIUHDI

(pekomeHOayuu obydaroujuMcsi o 0C80EHUK0 dUCUUNIIUHBI: yKazaHue Hauboriee CroxHbIX pa3deros,

paboma ¢ KoHcrekmamu JieKyul, npe3eHmayuoHHbIM MamepuasoMm, PEKOMeHAayuuU Mo 8bIMNOSTHEHUIO
Kypcoeol pabomel, 1o opaaHusayuu camocmosimeribHol pabomal rno ducyuniuHe u op)




Ona obecnedyeHnss cucTemMatMyeckom W perynsapHon paboTbl MO U3yYEHMIO
ANCUMMNANHBI U YCMELLHOMo MNPOXOXAEHUA aTTecTauuni CTygeHTaM pekoMmeHayeTcs
npuaepXxmBaTbCsa creayoLlero nopsaka obyyeHus:

. CamoctoqarenbHo onpegenutb obbem BpeMeHun, Heobxoaumoro ans npopaboTku
KaXkaom TeMbl.
PerynapHo usyyatb Kaxayl TeMy AUCLMNIMHBI Kak NO KOHCMEKTaM Nekuun, Tak 1 no
PEKOMEHOOBAHHOW nuTepaType, MCMOMb3ys pasnuyHble OOopMbl UHOAUBMAYaNbHOWM
paboTbl.
CornacosbiBaTb € npenogasatenem BuAbl paboTbl NO U3y4EHWUIO OUCLUNINHDI.
Mo 3aBeplieHMU OTAENbHbIX TEM NepefaBaTb BbINOSIHEHHbIE pPaboThl (AOMalLHWe
3agaHunsd) npenogasartento.
Mpy ycnewHOM NPOXOXOEHUN PYOEXHBIX KOHTPOMbHbBIX WCMbITAHUA CTYOEHT
MOXeT MNpPeTeHAOBaTb Ha COKpalleHWe MnporpaMmbl MPOMEXYTOYHOW (MTOrOBOW)
aTTectaumm no UCUMNInHE.

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

CamoctosTenbHas paboTta oOy4yalMXCa HanpaBneHa Ha CaMOCToATeNbHOE
OCBOEHME BCeX TEM W BOMPOCOB YYeOHOM OMCUMMNAWUHBI, NPEeAyCMOTPEHHbIX
nporpammon. CamocTtosiTenbHaa  paboTa aABndetca  obs3aTenbHbiM  BUOOM
AesATenbHOCTM And  Kaxgoro obydawouwerocsi, ee ob6beM Mo yyebHOMY Kypcy
onpegensietcs y4ebHbIM nnaHoMm. [lpu camocTtoaTenbHon pabote oby4arowmincs
B3aMMOOeNCcTByeT C peKOMeHOOBaHHbIMM MaTepuanamm npy MMHUMarbHOM ydacTun
npenogasaTens.

CamocTosaTensHaa pabota C yyebOHMKamu, Yy4ebHbiIMM NOCOBUAMM, Hay4yHOW,
CNpaBOYHOM W MNONYNAPHOW NUTepaTypon, MatepuanaMmm nepuognyeckux nUsgaHum v
pecypcammn cetn Internet asnsetca Hambonee aPPEKTUBHBIM METOAOM MNOSyYEHUS
3HaHUN, NO3BOMSET  3HAYMTENbHO  aKTUBM3WPOBATb  MpoLecC  OBMageHud
nHdopmaumnen, cnocobeTeyeT Bonee rnybokoMy YCBOEHUIO M3y4aemoro matepuana,
dopmmpyeT y oby4daroLmMxcs 3anHTepeCcoBaHHOE OTHOLLEHME K KOHKpEeTHON npobneme.
Bonpocbl, KOTOpble BbI3bIBAT Yy OOy4YalOLUXCS 3aTpPyAHEHUs NpU  MNOAroTOBKE,
AOMKHbI ObITb 3apaHee COpPMynMpOBaHbl M O3BYYEHbl BO BPEMSA 3aHATUN B
ayanTopun ans ONONHUTENbHOrO pasbsACHEHNS NpenofaBaTenem.

[na ycnewHoro n nnogoTBopHOro obecnevYeHns UTOroB CaMOCTOATESNbHOW paboThl
pa3paboTaHbl y4ebHO-MeToaNYECKNE YKa3aHUs K CAaMOCTOSATENbHON paboTe CTyAEeHTOB
Hag pasnUYHbIMK pasgenamu UCUUNANHGI.

Buaobl camoctoATenbHom paboTbl:  KOHCNEKTUpPOBaHME y4ebHOM UM Hay4yHOM
nutepatypbl; npopaboTka y4ebHOro matepmuana (Mo KOHCNEKTaM nekuun, yd4ebHom u
Hay4yHOM nuTepaTtype); paboTta B 9nekTpoHHon ©ubnmnoteyHom cucteme; paborta C
NH(POPMALNOHHBIMW  CMPABOYHBIMW  CUCTEMaMW, BbINOSIHEHWE [OMALLUHUX 3afaHun
(MPaKTUYECKMX N TEOPETUYECKUX); BbINOSMIHEHNE KOHTPOSIbHbIX paboT; MOAroToBKa K
NPaKTUYECKNM 3aHATUSM; paboTa ¢ BonpocaMu 45t CaMOMNpPOBEPKMN.

Bce 3agaHus, BbinonHseMble CTyaeHTaMM CaMOCTOATENbHO, NoanexaT nocnegylowen
npoBepKe NpenogaBaTenem.



15. MNepe4yeHb OCHOBHOW U AONOJSIHUTENILHOW NUTepaTypbl, PECYPCOB MHTEPHET,

HeoOXoaMMBbIX ANsi OCBOEHUSI AUCUMUMIUHBbI (Criucok numepamypbl OGOpMIsemcs 6
coomeemcmeuu ¢ mpebosaHusimu FOCT u ucnionb3yemcsi obwasi ckeo3Hasi Hymepauyusi 0511 ecex 8udo8

UCMOYHUKO8)
a) OCHOBHas nuTeparypa:
Ne n/n NcToYHMK
JuddepeHnranbapie 1 HHTETpaIbHbIC YPaBHEHUS, BApUAIIMOHHOE UCYHCIICHUE B
1 npUMepax | 3ajadax : yueOnoe nocodbue / A.b. Bacunwea [u np.] .— U3n. 3-e, ucnp. —

CII6 ; M. ; Kpacuogap : Jlans, 2010 .

Mopc M. Bapunaunonnoe ucuncienue B neaom / M. Mopc ; iep. ¢ anri. JL.b.
2 Beprtreiima ; mog pen. U.A. TaitmanoBa .— M. ; MbkeBck : MTHCTUTYT KOMITBIOTEPHBIX
uccueaoBanuil : PerynsipHas u xaotnueckas nuHamuka, 2010 .

Axymuu W.JI. Marematudeckoe mporpaMMHUpOBaHUE B IPUMEpaXx U 3ajavax : yueOHoe

3 nocobue / N.JI. Akymuu .— U3x. 3-e, ctep. — Cankr-IletrepOypr ; Mocksa ; Kpacaonap
: Jlangn, 2011 .
ATtterkoB A.B. MeToibl ONTHMHU3ALNY | YUeOHOE TOCOOUE : [T CTY/. BBICII. y4el.

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

NHOPA-M, 2013 .

BacwibeB @.I1. Metoasl onTuMuU3aIuy : [y4eOHHUK TSl CTY. BY30B, 00y4. 1O
5 cneruansHoctu BITO 010501 "Ilpuknagnas marematuka u uHpopmaruka'] : [B 2 u.] /
@ I1. BacunseB .— Mocksa : U3n-so MITHMO, 2011.

0) gononHuTensHasa nuTepaTypa:

Ne n/n NcToYHMK

5 [Toxopwusriit FO.B. Ontumanbhble 3a7aun : [yueOHnoe nocobue] / FO.B. Tlokopublit .—
M. ; MkeBck : Perynsp. u xaotud. auHamuka : MH-T komnbrotep. uccien., 2008 .

. [Tokopnsrii }FO.B. Kpatkuii kypc MareMaTiuyeckoil TEOpUU ONTUMAJIbHBIX 3a/a4. -
Boponex : OAO "llenrpansHo-UYepHozemuoe nznatenscTro', 2007.

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

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

10 INannees O.M. Kpatkuii kypc Teopuu 3kcTpeManbHbIX 3a1a4 / 9.M. I'amuiees, B.M.
Tuxomupos. - M. : U3a-s0 MI'Y, 1989.

1 I'enbang 1.M. Bapuaunonnoe ucurcnenue / .M. I'enbdpana, C.B. ®omun. - M. :
®usmatiaut, 1961.
Onwcronbi JI.3. luddepenimanbrbie ypaBHEHNS U BapHallMOHHOE HCYHUCIIEHUE :

12 yueOHuK i ¢pu3. u ¢pus.-mar. gak. yu-tos / JI. 3. Dnbcronsn . - 4-e u3a. - M. :
Onuropuan YPCC, 2000.

B)MH(DOPMaLMOHHbIE 3NIEKTPOHHO-06pa3oBaTebHble pecypchl (ouLmManbHble pecypebl MHTEPHET)*:

Ne n/n Pecypc

OnexkTpoHHbIN Katanor Haydnoit 6ubaroTexn BopoHexxckoro rocyiapcTBeHHOTO

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

DneKTpOoHHBIN Kypc MeToabl ONTUMU3ALNI

14.
(edu.vsu.ru)



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

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

16. lMepeyeHb y4yebBHO-meTOAMYECKOro obGecneveHuUst ANsi CaMOCTOATENbHOM

paboTbl (y4ebHo-memodudeckue pekomeHdayuu, nocobus, 3adadyHUKU, Memoduyeckue yKasaHus o
8bIMOMIHEHUIO NPaKmMU4YeCcKUX (KOHMpPObHbIX) 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. O6pasoBaTefibHble TEXHOMOrMU, UCMoNb3yeMble NpuU peanusaumum y4eOGHOU
OUCUMNIINHBbI, BKNOYas AUCTaHUMOHHbIe obpa3soBaTenbHble TexHonorum (OOT),
3neKTpoHHoe oby4yeHue (J0), cMellaHHOe OOyYeHue):

AncumnnnHa MOXeT peanm3oBbIBaTbCA C NPUMEHEHMEM ANCTAHLUNOHHbIX
obpasoBaTenbHbIX TEXHONOMMK, Hanpumep, Ha nnatgopme « ANeKTPOHHbIN
yHuBepcuteT BI'Y» (Kypc Metoabl ontummsaumin (edu.vsu.ru)).

MepeyveHb Heobxoanmoro nporpammHoro obecneveHus: Mozilla Firefox (Mozilla Public
License (MPL), oecnnaTHoe n/mnm cBobogHoe Mno, NUUEH3ns:
https://www.mozilla.org/en-US/MPL/)

18. MaTepumanbHO-TEXHUYECKOE obecneyeHne QUCLUNIUHDI:
YyebHas aygutopusa: cneumannanpoBaHHas mebenb

19. OueHo4HbIe cpeacTBa ANA NPOBeAEHUA TeKyLEeN U NPOMEXYTOYHON
aTtrecTauum

MopsifoK OLEHKN OCBOEHMS 0byYatoLmMmMmcst ydebHoro maTepumana
onpefensieTcs coaepXxaHvem crieQyrLwmnx pasaenos AUCUMNIIVHGI

HanmeHoBaHve
No WHankaTop(bl)
n/ pasjena KomneTteHuma(1) | OOCTUXEHUS OueHouHble cpeacTea
n AVCLIANTVHGI KOMMeTeHLmMH
(mogyns)
IIpocreiimas 3anaya ONnK-1.1,
BapHUALMIOHHOTO OnK-1 OrnK-1.2, MpomexyTouHas aTtTecTaums -
HCHUCIICHUS. OrnK-1.3 ak3ameH, KoHTponbHass pabota 1,
1 OnK-2 OrnK-2.1, KOHTPOSbHO-N3MepUTENbHbIE
OlMK-2.2, MaTepumanbl K 9K3aMeHy
OllK-2.3.
OrnK-1.1,
VYcnoBus SKCTpeMyMa B OnK-1.2, MpomexyToyuHas aTTecrauus -
pocTennie 3axaqe OrlK-1 OrnK-1.3 ak3ameH, KoHTponbHas paborta 1,
2 BapHAI[IOHHOTO OMK-2 OrnK-2.1, KOHTPOSbHO-N3MepUTENbHbIE
HCYHCIICHUSI OrnK-2.2, MaTepuansl 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
OrMK-2.2, MaTepuanbl K 9k3aMeHy
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
OrnK-2.2, MaTepuanbl K 3k3aMeHy
OllK-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 OlMK-2.1, KOHTPOMbHO-N3MepUTENbHbIE
OrMK-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, KOHTponbHas paboTa 2.

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

Haiingute nomycTuMBbIe SKCTpeMalu i 3aIaHHBIX (PYHKITMOHAJIOB:

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

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

HccnenyiiTe Ha calbIil SKCTpEMyM




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

CocTtaButenb %7_/

(noanuchb)

M.B. 3BepeBa

Bapuanm 2
3ananue 1.

HaﬁI[HTe AOIYCTUMBIC DKCTPCMAJIN JISL 3aJaHHBIX CI)}’HKHI/IOHELHOB:

b
®(u)=j(u2+2xuu’)dx u@=A u()=B
a

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

3amanue 2.

HccnenyiiTe Ha cinalblil SKCTpEMyM

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

CocTtaButenb ﬁ%

(nopnucek)

M.B. 3BepeBa

KounrpouabHast padora Ne2
Bapuanum 1
3amanue 1.

Pemute 3amaqy muHEHHOTO OBICTPOICHCTBUS



3amanue 2.

2%, +3X, <6,
L = 3X; + X, — Max npu orpaHuyYeHusIX §2X; —3X, < 3,
X; 20, Xx,=0.

5%, +2X, <6,

L =16x, + 9X, — max npu orpaHuyYeHUsX < X; + 3X, <6,
X, =20, x,=0.

CoctaButenb %‘?—/ M.B. 3BepeBa

(noanuchk)

Bapuanm 2
3ananue 1.

Pemute 3anauy TuHEHHOTO OBICTPOICHCTBUS

Xi'=u
1. -1<u<3
X2 =X1—U

3amanue 2.

L =2x, —10X, — min npu orpaHryYeHHsX 4 X; —5X, > -5,
X; 20, x,2=0.



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

X, ¥ X, — LIeJIBIE.

CoctaButenb M.B. 3BepeBa

(noanucsk)

Tekywmn KOHTpONb npeacraBnger cobon  nNpoBepKy YCBOeHUs Yy4ebHoro
MaTepuarna TeopeTU4eCcKoro 1 NpakTMYeCcKoro xapakrepa, perynsipHo oCyLLEeCTBNSEMYHO
Ha 3aHATUAX.

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

3ajaHve Onsa TeKywlero KOHTPONs U NpoBedeHUs NPOMEXYTOYHOW aTTecTauuun
AOMMKHbI BbITb HANpaBreHbl Ha OUeHUBaHUe:

1. YPOBHSA OCBOEHUS TEOPETUYECKNX U NPAKTUYECKUX MOHATUNA, HAYYHbIX OCHOB
npodeccnoHanbHon AeATENbHOCTH;

2. cTeneHu roTOBHOCTM oOOyvatoweroca nNpUMEHATb TeopeTudeckne u
npakTnyeckmne 3HaHUSA n npodgeccnoHarnbHO 3Ha4YUMyHo NHopMaLnto,
chopMUPOBAHHOCTN KOTHUTUBHBIX YMEHUN.

3. nprnobpeTeHHbIX YMEHUMN, npodgeccnoHarnbHo 3HaYMMBbIX ans
npodeccnoHanbHON AeATeNbHOCTY.

TeKywiMin KOHTpONb npeaHasHavyeH Ans  MNpoBEPKM Xxoda M KayecTsa
GOpPMUPOBAHNSA KOMMETEHLUNN, CTUMYNMPOBaHUA Yy4yebHouW paboTbl obyvyaembix U
COBEpPLUEHCTBOBAHNSA METOAMKM OCBOEHUsI HOBbIX 3HaHuW. OH obecneudnBaeTcs
NpoBeAEHMEM KOHTPOSbHbIX 3aJaHuin U JOMalHUX paboT, NPOBEPKOM KOHCNEKTOB
neKkunn, NnepmoanyecknmM onpocoM criyluatenen Ha 3aHsTUsIX.

®dopmbl, MeTOoAbl W NEpPUOAMYHOCTb  TEKyLero KOHTpons onpegenser
npenogasarterb.

[Mpn TeKyLiemM KOHTpOfe YpOBEHb OCBOEHWUS y4ebHOW OMCUMMNMAWHBI U CTENEHb
C(OOPMUMPOBAHHOCTU KOMMETEHUUN OMpeaensTca OLEHKaMU «3a4TeHO» W «He
3a4TEHOY.

OnucaHue TeXHONOrnMM NpoBeaeHUs

TecTupoBaHMe 1 KOHTPOSbHbIE PaboTbl NPOBOAATCS MUCbMEHHO.

Tpe6GoBaHue K BbINONHEHUIO 3aJaHNN

KoHmpornsHas paboma

3a KOHTpOsbHYy paboTy CTaBUTCA OLEHKa «3a4vTeHO», B Clnyyae, €ecnu
oby4aroLmnncs BuINOMHUIT:

- NpaBWNbHO B NOMHOM Ob6beme BCe 3adaHusi KOHTPONbHOM paboTbl, Nnokasan
OTNMYHbIE BMAAEHWS HaBblKaMW MNPUMEHEHUS MOMYYEHHbIX 3HAHUW M YMEHUN npwu
peLLeHnn NpodeccrmoHarnbHbIX 3a4a4 B paMkax YCBOEHHOro matepuana;




- 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 yCBOEHHOIo Mmatepuana,

- oby4yarowmii BbINOSHUI MOMOBUHY W3 MPEANOXEHHbIX 3adaHui NpPaBUIbHO,
oCTarnbHble C CyLEeCTBEHHbIMU HETOYHOCTAMM W MokKasan YAOBMNeTBOpUTENbHOE
BrMaJleHne  HaBblkamMy  MOJSIYYEHHbIX  3HAHWA WM YMEHWA  NpU  peLUueHum
npodeccroHanbHbIX 3a4ad B pamKax yCBOEHHOro mMatepuvana.

B ocTtanbHbIX cnyyasx obyyatoLemMycsi CTaBUTCS 3a KOHTPONbHY0 paboTy «He
3a4TEHO».

20.2 NpomexyTo4yHaa aTrectauus

NMpomexyTouyHaa artTecTauusa npegHasHadeHa Ans onpefeneHns  YpoBHSA
OCBOEHUSA BcCero obbema yyebHOM AucuMnnuHbl. [MpomexyTodHas aTTectaums no
ancuunnunHe «MeToabl oNnTMMU3aUU» NPOBOAUTCS B (hopMe aK3amMeHa.

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 OpaxucToxXpoHe (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 dKCTpeMyMe JIMHEHHOTO (PyHKITMOHAIA
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 yrnpaBieHUsI.

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 ANCUMNInHLL. NMpomMexyTovHas aTTectauusa noMoraeT OueHUTb
Gonee KpynHble COBOKYMHOCTWM 3HAHUMW WU YMEHWUWA, B HEKOTOPbIX Clyyasx — Aaxe
dopmmpoBaHMe onpeneneHHbIX npodeccuoHanbHbIX KoMneTeHuuMn. Ha ak3ameHe
OLleHMBaETCS YPOBEHb OCBOEHUSI y4eOHOM ANCLMNIIUHBI U CTENEHb CHOPMUPOBAHHOCTH
KOMMNeTeHUnn onpegensatTcs oLeHKamm «OTIMNYHOY, «XOpPOLLOY,
«yOO0BMNETBOPUTENBbHOY», KHEYAOBNETBOPUTEITBHOY.

OnucaHue TexHonornm nposegeHunA

Ha oak3ameHe CTydeHT BbITArMBaeT OWNeET, KOTOPbLIA  coOepXWUT [aBa
TEopPeTUYECKMX BONpPOca U YeTbipe npakTudecknx. Bce Bonpock! 1 3agayn, BXxoasawme B
ObuneTbl, OXBaTbIBAOT BECb MaTepuan, n3y4yaemblii 3a BECb CEMeCTp.

IIpyMepHBIH KOMILIEKT OMJIETOB /ISl IK3aMeHA

KoHTponbHO-n3mepuTenbHbIn matepuan Ne 1

1. 3amaua bonsna

2. DKCTpeMyM JIMHEUHOTO (PyHKIIMOHATIA

3. Brimmmure ypaBHEHHUE U YCIOBUS, KOTOPHIM JI0OJDKHA YAOBJIETBOPSATH TOUKA
MUHUMYMa (QyHKIIOHAJA

1.2
D(U) =Iu7dx+u(0)+u(1)
0

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

5. Boemmummre ypaBHEHUE U YCIOBHUSA, KOTOPBIM JIOJKHA YIOBIETBOPATH TOUKA
MUHUMYMa (QyHKIIMOHAJA
1 u "2 1
®(u) = dex— fuxdx, u(0)=u'(0)=0.
0 0



6. Pemmnre cMMINIEKCHBIM MCTOOOM

X1 — X2 — X3 + 2X4—> Max
— X1 +2Xp —Xg+X4 <2
2Xq + X + Xz —2X4 <12
2X1 +2X +4X3+2X4 <6
xjz0 j=1..4.

CoctaButenb M.B. 3BepeBa

(noanuchb)

KoHTponbHO-n3meputenbHbii matepuan Ne 2

1. AGctpakTHas Teopema Depma.

2.YpaBuenue bennmana s 3a1aun ObICTPOICHCTBUS.

i (x2 +)u'?
3. BemwummTe nepByto Bapuaiuoo ¢GyHKIHOHAIA O(U) = I #dx —_[udx,

0 0

3alaHHOTO Ha IIPOCTPAHCTBE clo]

4. Pacrimmurte ypaBHeHue benmnmMana niis 3agaun X'=Xx+u, |ul<l, B R1. IlycTth
T(x) = x2.

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

L(x? +1)u"?

du) =] dx, u(0)=u'(0)=0, u(®)=0.
0

6 Pemnure cHMIIEKCHBIM METOOOM

X1 — X2 — X3 +6X4—> max
—Xp+2Xp —Xg+ X4 <2
X1+ Xp + X3 —2X4 <12
2X1 +5Xg +4X3+2X4 <6
X;i20 j=1...4



CocTaBuTtenb

M.B. 3BepeBa

(noanuceb)

KpuTepum BbiCTaBNeHMs OLIEHOK:

OueHkn

Kputepum

OT1nnyHo

oby4valolnncss NokasbiBaeT BbICOKMA WMHTENNEKTyarbHbIA U
0OLWEeKyNbTYPHbIN  YPOBEHb, MNyOOKOE W  BCECTOPOHHEE
3HaHWe npegmMeTa, Ha BCe BOMNpocbl Ouneta Aadbl
npaBusbHblEe ncyepnbiBaoLme OTBETHI, npueeneHbl
AokasaTenbcTBa obyvarowmmnca apryMeEHTUPOBAHO U NOMMYHO
nanaraeTt maTtepuvarn, NpaBuIibHO pellaeT Bce MNpeasioKeHHble
npakTuyeckne 3agaHusl; OOMNOSHUTENbHbIE BOMPOCHI  HEe
BbI3bIBAKOT 3aTPygHEHUN

XopoLlo

obyyalwLmincs rnokasblBaeT CBOW  MHTEMMEKTyamnbHbIi U
06LLEeKyNbTYPHBIN YpOBEHb, TBEPAO 3HAET npegMeT ydebHow
AVCUMMNMMHBI, NOFMYHO M3raraeT M3y4YeHHbI MaTepuan,
yMeeT MPUMEHSITb TEeOpPeTUYeCKMe 3HaHWS AN peLleHust
NPaKkTUYeCKUX 3afaHusi, Ha BOMPOCbl OUNETbl MOMNYy4YeHbl
NOSHble N BepHble OTBEeTbl, NPMBEAEHO A0Ka3aTenbCTBO, HO
ecTb HebonbluMe HeToYHOCTM B (QOPMyNMpPOBKaxX U
3aTpyAHEHMs NPU OTBETE HAa AOMNOSHUTENbHbIE BOMPOCHI

YnoBneTBOpUTESIbHO

obyyaroLunnca nokasbiBaeT CBOW OOLLEKYNbTYPHbLIN YPOBEHD,
B OCHOBHOM 3HaeT npeameT y4ebHOW AMCUMNIUHBLI, 3HaeT
OCHOBHble ornpefeneHns U TepMUHbI, UMeeT onpenerneHHble
3HaHWA npegmeTa, NpakTuyeckne 3afaHusa pelnTb He MOXeT,
TaKXe He MOXET NPUBECTWN JoKa3aTernbCcTBa.

HeynoBneTBOpUTESbHO

CTEMEHb OCBOEHUSI Yy4yeBHOW AUCUMNNNHBLI 0By4yaemMbiM He
COOTBETCTBYET KPUTEPUSIM, MpPeabsBMsSeMbIM K OLEHKe
«YOOBNETBOPUTENBHOY

20.3 ®oHA OUEHOYHbIX cpeaAcTB C(POPMUPOBAHHOCTU KOMMETEHUUN CTYOEHTOB,
pekomeHAyeMbIn ANA NpoBeAeHUs ANarHoCTUYeCKux padoT

1) 3aKkpbIThle 3agaHUg (TECTOBbIE, cpeaHUA YPOBEHb CIIOXHOCTU):

3ananme 1 IlepBas Bapuanus pyHKIHOHATA (D(X) OINpeAesaeTcs Kak

2

A 22

b

(D(X‘Fﬂh) npu ﬂ, :O

CI)(X‘F/lh) HpI/Iﬂa :0




d

CD(X‘Flh) npﬂﬁ :1

B

3ananme 2
[lycTh mMeeTcss TpU MOCTaBIIMKA OJHOPOAHOTO ToBapa ¢ 3amacamu 40, 25, 35 en. u Tpu

noTpeOuTesst 3TOro ToBapa ¢ norpedHoctsiMu B koiaumuectBe 50, 30, 20 ea. COOTBETCTBEHHO.
CrouMocTH MEepeBO30K EIMHUIBI TOBapa OT Ka)KAOro IMOCTABIIMKA K KaXKIOMY MOTPEOUTENIO

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

N N
g o N
w 0 N

Tpebyercs HalTH TUTaH IEPEBO30K C MUHUMAIIbHOW CTOMMOCTBIO. BBIOpaTh, K KaKoMy THITY
OTHOCHUTCS 3Ta 3aJa4a

A 3agaya TMHAMUYECKOIO IPOTrPaMMHUPOBAHHUS
b 3anaya nuHeitHOro MPOrpaMMUpPOBAHUS

B 3anaua BhITyKIJIOTr0 MpOrpaMMHPOBAHUS

I' 3anaya HEMMHEIHOTO MPOrPaMMUPOBAHMUS

3amanmne 3

1
Beimumure ypaBHeHus Diinepa i pyHknuoHana @ (x) = j(x'z —x%)dt, x(0)=x(1) =0
0

AX"+x=0
g X"—=X=0
BX"+2x=0
3amanue 4

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

R Jl'(2h'2—2h2)dt, h(0) =h(1) =0

5 j(2h'2+ 2h?)dt, h(0)=h(1) =0

0



b j‘(h'2+ 2h?)dt, h(0)=h()=0

0

3amanue 5

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

npoaykra P, — 4 py6. ConepxaHue NUTATENbHBIX BEUIECTB B 1 €. MPOAYKTa, MUHUMAaJbHbIE

HOPMBbI HOTpe6J'ICHI/I$I YKa3aHbI B Ta6J'II/II_Ie. Ol'[peI[eJ'II/ITL PpalruoH IMUTaHusl, CTOUMOCTb KOTOPOI'O

OyJeT HauMEHbIIIEH.

IIuTarenbHble MunuMansHas HOpMa l'[OTpe6J'IeHI/IH Couepmaﬁne IIUTAaTCJIbHBIX BCIIICCTB
BEILIECTBA B | en. mpoaykra

Pl Pz

A 120 0,2 0,2

B 160 0,4 0,2

Pemennie MoKeT OBITH HaMAEHO C IIOMOIILIO:
A. I'papuueckoro metona
b. MeToaa moTeHIIMAIOB
B. CumiuiekcHoro meroaa
I'. MeTona MUHUMAILHOTO JIEMEHTA
J1. Meropna ceBepo-3anagHoro yria

3amanmue 6
Jns ynydienus: prUHaHCOBOTO MONIOKEHUS (UpMa MPHUHsIA pelieHre 00 YBEJTMYEeHUH BBITYCKa

KOHKypeHTOCHOCO6HOI\/’I NpoaAYKIUH, HJIA YCro IPUHATO PCUHICHUC 00 YCTAaHOBKE B OJHOM U3

[[EXOB JIOTOJTHUTEIBLHOTO 000pyA0BaHus, 3aHuMarotero 19/3 Jl/l2 wiomaau. Ha npuobperenue
JIOTIOJTHUTENLHOTO 000pynoBanus ¢upma Bbiaenuaa 10 y.e., Ipu 3TOM OHAa MOXET KYIHUTb
obopymnoBanue 2 BuaoB. [IpuobpeTeHne oJHOr0 KOMIUIEKTa 000pyaoBaHus 1-ro Buaa cTouT 1
y.e., 2-To Buja — 3 y.e. [IpuobpereHne oAHOTO KOMITJIEKTa 000pyAoBaHus 1-ro BHa MO3BOJISIET
YBEJTUYHUTH BBIMYCK MPOAYKIIMU B CMEHY Ha 2 MIT., a OJJHOTO KOMILJIEKTa 00OpYyIOBaHMS 2-TO

BUJa — Ha 4 mT. 3Has, 4TO JUIsl YCTAHOBKM OJHOTO KOMILIEKTa OO0OpymoBaHHs 1-TO BHaa

2 2 .
Tpebyercs 2 M TUIOMIAAH, a Il 000pya0oBaHUsA 2-TO BUja — 1M TIIOMIA I, ONPESTUTh TAKON
HA0OP JTOMOTHUTENHLHOTO 000PYIOBAaHUS, KOTOPBIN JaeT BO3MOXXHOCTh MAaKCUMAJIbHO YBEIUYUTH

BBIITYCK ITPOJTYKIIHH.



K xakomy Tumy 3ama4 OTHOCUTCS TaHHas?
A. 3agayda 1en04YMCIEHHOr0 IPOrpaMMHUPOBaHMS
b. 3agaua BeITyKIIOTO TPOrpaMMUPOBAHUS

B.Saﬂaqa JAUHAMHUYCCKOI'o IIporpaMMHUupOBaHUA

3aganue 7
Haiitn Makcumym ynknuonana L =2 X1 + X5 IIpH OrpaHUYEeHHAX

x12 + x22 <16,
X2 = 0.

A 45 5.5 B35 T.0

3aganue 8

Breluucnute 3HaueHUE HOHYCTHMOﬁ OKCTpEMAJIX B TOUYKC X:'O,S JIA (I)YHKI_[I/IOHaJ'Ia

D(X) = i(thx—x'Z)dt, x(-1) =1, x(0) =0

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

2) OTKDbITbIE 3a0aHUga (TECTOBbIE, MOBbLILLIEHHbLIN YPOBEHb CIIOXXHOCTU):

3aganue 1

Bri6epuTe BepHbIE YTBEpKIEHUS
A. MHoxecTBO G BBIYKJIO, €CIIM OHO COJICPKHUT CBOU KpaiHUE TOUKH.
b. MHoxecTtBo G BBINYKJIO TOT/Ia U TOJBKO TOIJa, KOT/Ia OHO COBMAJAaeT CO CBOEH BBIMYKJIOH

000JI0YKOH.
B. MHoxecTBO BbINYyKJIOE, €ClIM ¢ JI000H Mapoil TOYEK OHO COJEPKUT OTPE30K, HX
COETUHSIONINIA.

I'. MHOKECTBO KpalHUX TOYEK SIBJISIETCS BBITYKJIBIM.

3axanue 2

. 1
BhIuKCIIMTE 3HAYEHHE TIEPBOi Bapuanuyu GpyHKIMOHANA | 0 x'% dt B Touke X=t 110 HAMPABIEHHIO
h=t.

3amanue 3



BrinuimmTe 3HaYeHHE TOMYCTUMON SKCTpEeMaId s (PyHKIIMOHAA

d(x) = j.(x'z—xz)dt, X(0) = x(2) =0 B Touxe Xx=0,5

3aganue 4

BrinuimTe 3HaU€HHUE JOIMMYCTUMOM SKCTpeMan (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

2

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

3amanue 6

Bbyner nu ypaBHeHue

—((t2 + 5)U ') '+ (Sint + 7)U =0 HeocLuIMpoBarts Ha [0,1]?
3aganue 7

YcTaHOBUTE COOTBETCTBUE MEXAY TUIIOM 3aJ]aud U HauboJiee 4acTo MPUMEHSIEMbIM METOJIOM €€
peleHus

1.3amaua nMHEMHOrO0 NPOrpaMMHUpPOBaHUS

2.3a/1a4a MeJI0YUCIICHHOTO TPOTPaMMHUPOBAHUS

3.TpancnopTHas 3a1a4ya

4 3agava AIMHAMUYECKOTO MPOTPAMMHUPOBAHUS

A. Merog bennmana

b. CUMILUIEKCHBIN METO

B. Meton I'omopu

I'. MeTon noTeHIIHaI0B

3ananmue 8
[lycTh mMeeTcss TpHW TMOCTaBIIMKA OJHOPOAHOTO ToBapa c 3amacamu 40, 25, 35 en. u Tpu

noTpeduTeNss 3Toro ToBapa ¢ norpedHoctssMu B KonumdectBe 50, 30, 20 en. cOOTBETCTBEHHO.
CrouMOCTH TNEpeBO30K E€IUHHIIBI TOBapa OT Ka)JIO0TO MOCTABIIMKA K KaXJIOMY HOTPEOHTEIIO

3a/1aHbl MaTpuIeil Tapudos ( B JIeH. e1.)

~N P
o1 o DN
w o N

TpeGyercs HAlTH MJ1aH MEPEBO30K C MUHUMAJIbHOW CTOMMOCTBIO.



OnTUManbHBIHN MJIaH EPEBO30K MOXKET OBITh HAMJIEH ¢ TOMOIIBIO:
A. I'padpuaeckoro metoa
b. MeToa noTeHIMAaIOB
B. CuMmiiekcHOro MeTona
I'. Metoma MUHHUMAIBLHOTO 3JIEMEHTA
J1. MeTtona ceBepo-3anagHOro yria

3amanue 9
B cyTouHBIH palnyoH BKJIIOYAIOT JBa MPOJIYKTAa IMHTAHUS Pl u P2, MpUYeM TPOIyKTa Pl

JIOJDKHO BOMTH B paunoH He Oosiee 200 exn. Croumocts 1 exn. npoaykra P; cocrasuser 2 pyo.,
npoaykta P, — 4 py0. CoxepikaHue MUTATENbHBIX BEIIECTB B 1 elI. MpOAyKTa, MUHUMAJIbHBIC

HOPMBbI HOTpe6J'ICHI/I$I YKa3aHbI B Ta6J'II/II_Ie. Ol'[peI[eJ'II/ITL PpalruoH IMUTaHUsl, CTOUMOCTb KOTOPOI'O

OyJeT HauMEHbIIIEH.

IIurtarensHbIe MuHuMansHass HopMa ConeprkaHue MUTATEIIbHBIX BEIIECTB
BEIECTBA noTpeOIeHus B | en. mpoaykra
Pl PZ
A 120 0,2 0,2
B 160 0,4 0,2

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

3ananme 10. Pemuts 3a1ady. B oTBeTe yka3ate MUHMMaIbHOE 3HaYeHHE (QYHKIIMOHAIA

3, + X, >9,

X, +2X, 28,

X, +6X, =212,
X, 20, Xx,=0.

L =4X; +6X, — MiN 1pu orpanuyennsx

3aganue 11
Jns ynydmenust puHaHCOBOTO MOJIOKEHUS (UpMa MpHUHsIIA pelieHre 00 YBEJIMUYEHUHN BBIITyCKa

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

[IEXOB JIOMOJIHUTEIILHOTO 000pyI0BaHusI, 3aHuMatomero 19/3 M 2 momaau. Ha mpuoGperenue
JIOTIOTHUTEILHOTO 000pyAoBaHus (upma Bbyiemmwia 10 y.e., IpH 3TOM OHAa MOXET KYITUTh
obopynoBanue 2 BuaoB. [IproOpeTeHne ogHOr0 KOMILIEKTa 000pyaoBaHus 1-ro Buaa cTouT |
y.e., 2-To Buna — 3 y.e. [IpuobpereHne oMHOTO KOMITJIEKTa 000pyAOBaHUs 1-T0 BHa MO3BOJISIET
YBEJIMYUTH BBIYCK MPOAYKIMHA B CMEHY Ha 2 IIT., & OJHOTO KOMIIJIEKTa 00OpyI0BaHUS 2-TO

BUJa — Ha 4 mT. 3Has, 4TO JUIsl YCTAHOBKM OJHOTO KOMILIEKTa OO0OpymoBaHHs 1-TO BHaa

2 2
Tpebyercst 2 M muomaau, a s obopynoBaHus 2-To Buaa — 1M ruiomanu, onpeaeauThb



Takol HaOOp JOMOJIHUTEIBHOIO O00OPYAOBAaHHUSA, KOTOPBIM JaeT BO3MOXXHOCTh MaKCHMAalbHO
YBEJIUYUTh BBIIYCK NPOAYKUMU. B oTBere yka3aTh ONTUMAIbHOE YHCIO KOMIUJIEKTOB

o0opynoBaHus 2 BUJA.

3aganue 12
Haiitu makcumy™m ¢ynkmuu  F = 5X1 + 2X2 + X3 1@OpH yCIOBHSAX HEOTPULATECIBHOCTH

NEPEMECHHBIX U YCIIOBHAX
Xy +3X, — X3 <6,
Xy + X3 <4,
3%, + X, < 7.
B otBete YKa3aThb OIITUMAJIBHOC 3HAYCHUC ueneBoﬁ (1)YHKI_II/II/I, OKPpYIJIMB pE3YyJIbTAaT 10 COThIX

3amanmne 13

YKaxuTe onTUMAallbHOE 3HaUYEHHUE 11eJIeBOM (YHKIIMH [T 3a/1a4H, TBOMNCTBEHHON K
MIPUBEICHHON

X, — X, — X3 +2X ,— Max
[—X, +2X, = X, + X, <2
2X, + X, + X, —2X, <12
2X, +2X, +4X 42X, <6
x;=0 j=1..4
3aganue 14

CocTaBuTh ONTHMAJBHBIA IJIaH MEPEBO3KHU 3JIEKTPOOOOPYAOBAaHUS OT TPEX MOCTAaBUIMKOB C
rpy3amu 240, 40, 110 en. k ueTslpeM HacelneHHbIM MyHKTaM ¢ 3anpocamu 90, 190, 40 n 130 T.
CrouMOCTH TepeBO30K E€IMHUIIBI I'py3a OT KaKIOro MOCTABIIMKA K KaXIOMY MOTPEOHTENIO

3a/1aHBI MaTpULEH

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

HY)KHO COCTaBUTL IUIaH TICPCBO30K C MHUHUMAaIbHON CTOMMOCTBIO. BrlmcaT B OTBET

MHWHUMAJIbBHYHO CTOUMOCTD IIEPCBO3OK.



Kputepun n wkanbl oueHnBaHusa 3agaHmm ®OC:

1) 3apaHung 3akpbiToro Tuna (BbI60p 0aHOro BapraHTa oTBeTa, BepHO/HEBEPHO):

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

2) 3agaHung 3akpbiToro Tuna (MHOXeCTBEHHbIV BbIOOD):

e 2 6anna - ykasaHbl BCe BEPHbIE OTBETHI;
e 0 6annoB — ykasaH xoTsi 6bl OOWH HEBEPHbLIN OTBET.

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

e 2 6anna — Bce COOTBETCTBUSA ONpeaeneHbl BEPHO;
e 0 6annoB — xoTa Obl 0OAHO CONOCTaBNEHNE ONpPeaeneHo HEBEPHO.

4) 3agaHng OTKPLITOro Tuna (KOPOTKUM TEKCT):

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

5) 3apaHug oTkpbiTOro TMNa (4ncno):

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

3apaHua pasgena 20.3 peKOMeHAYHTCA K MCNONb30BaHUIO MpU NpoBeAeHUuun
ANarHoCTUYeCKUX paboT € uenbio OLEHKM OCTaTOYHbLIX pe3ynbTaToB OCBOEHMS
AaHHOW AUCUUNNUHBI (3HAHUW, YMEHUIN, HaBbIKOB).



