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PABOYASA NMPOrPAMMA YYEBHOM OUCLUUNINUHDbI
b1.0.24 MeToabl onTUMHU3ALUN

Kod u HaumeHosaHue ducuunsuHbl 8 cCoOomeemcmauu ¢ y‘-le6HbIM riaHom

1. Koa u HammeHoBaHWe HamnpaBfeHUsa NoAroToBku/cneynanbLHOCTH:

01.05.01 ®dyHaameHTanbHble MaTeMaTuKa 1 MexaHuKa

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

Teopna yHKUUM 1 NPUNOXKEHNA
3. KBanudwmkauua BbinyckHuka: Matematuk. MexaHuk. lNpenogasaTens.

4. dopma o6y4yeHus: OyHas

5. Kadeppa, oTBevawwas 3a peanusauuio aucuunnuHbl:  Kadegpa
MaTeMaTU4yeckoro aHannsa

6. CocTtaBuTENnU NporpamMmbi:
(®UO, yyeHasi cmeneHb, y4eHoe 38aHUe)
3BepeBa Mapraputa bopucoBHa, kKaHg. n3-MaT. HaykK, JOLUEHT

7. PekomeHpoBaHa: HayyHo-meToamndecknm CoBeToM MaTeMaTU4eCcKoro (pakynbTeTa,
npotokon ot 28.03.2024 Ne 0500-03

8. YuebOHbIn rop: 2027-2028 CemecTp(bl): 7



9. Uenu n 3agayum y4eb6HON ANCLUNIINHDI:

Llensimu oceoeHusi yuebHOU QucyurniuHbl 181151H0MCH:

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

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

- pa3BUTUE NTOMMYECKOIrO MbILLEHMS;

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

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

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

10. MecTo yye6HOM AnCUMNNUHBI B CTPYyKType OOIT:

Auncunnnuua «MeTtoabl oNnTMMM3auniny OTHOCUTCS K y4ebHbIM gucumnnanHam 6roka 1
obsa3aTenbHOW YacTu NporpaMmmbl cneumnanuteTa no cneunanoHoctn 01.05.01
dyHOaMeHTanbHble MaTemaTuka U MexaHuKa.

Oucunnnuua «MeToabl onTuMmnsauumn» 6asmpyeTcs Ha 3HaHUSX, MONYYEHHbIX B pamMKax
KypcoB «MaTtematnyeckum aHanmay, «OdnddepeHumnanbHble ypaBHEHUA.
MpunobpeTeHHble B pe3ynbTaTe 00y4eHUst 3HaHUS, YMEHUS N HaBbIKWU UCMONb3YTCS BO
BCeX 0e3 WUCKIIYEHNa MaTeMaTU4eCKUX W eCTEeCTBEHHOHAYYHbIX AMCUUNNHAX,
MOAYNsAX W npakTukax. [lonydeHHble 3HaHuMs MoryT ©ObiTb MCNONb30BaHbl  MNpwU
npoaormKeHnn obpa3oBaHns B acnMpaHType U B AanbHENLLEN TPYOO0BOW OEATENBHOCTH
BbIMYCKHUKOB.

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

Kog HassaHue Koa(bl) WHamnkaTtop(bl) MnaHnpyemble pe3ynbTaTtbl 0Oy4eHus
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 Afis  pPeleHus MoCTaBIeHHbIX
3Ha4YMMble obnactn 3agay, aHanusmMpoBaTb  MOSyYeHHble
npobnembl MaTtemaTu4eckmMx | pesynbTaThbl.
yHOaMeHTarnbHO " (nnn)
M mMaTemMaTvkum 1 €CTeCTBEHHbIX BnageTe  OCHOBHbIMM  TEPMUMHaMU U
MEXaHWKK Hayk yTBEPXOEHUAMMU, nosyyYeHHbIMK B




obnacTtu nsy4yaemoro Kypca.

OrkK-1.2 OriK-1.2 3HaTb Kak MCMonb3oBaTb OnpegerneHus,
Ymeet NOHATUSA n noev 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  nNUTepaTypou,
npodpeccnoHanb | MHPOPMALNOHHBIMM CUCTEMAMM.
HOM
[eaTenbHOCTU
OlnK-1.3. | OMNK-1.3. 3HaTb mMeToabl peLueHus 3apad
MimeeT  HaBblkM | NpodeccnoHanbHONn  OeATeNnbHOCTM  Ha
BblOOpa METOdOB | OCHOBE  MOSIYYEHHBbIX  TEOPETUYECKUX
pelleHnst 3agad | 3HaHWN.
npodpeccuoHarnb
HoWM YMeTb MCMosb30BaTb MeToAdbl peLleHust
OeATenbHOCTU Ha | 3agay nNpodecCcnoHanbHON AeATenbHOCTU
OCHOBE Ha OCHOBE TEOPETUYECKUX 3HAHWN.
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
3KCMEPUMEHTORB C | annapat Ans  pelleHuss MNoCTaBEeHHbIX
MaTtemaTu4eckum | 3agau, aHanuanpoBaTb nosny4eHHble
n MoaensiMu, | pesynbTathl.
3HaeT
YMCIEHHbIE n | Bnagetb OCHOBaMMu nnaHMpoBaHUA
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 " _vnen Kypca B
Moaenv B YMeeT BblOMpath | NnpodeccroHanbHom AeSTENbHOCTH.
COBPEMEHHOM MeToAabl
€CTECTBO3HaHUN, MoLenupoBaHus | YmeTb BblOMpaTh MeToabl
TEeXHUKe, W aHanu3npoBaTb | MOAENNPOBaHUSA " aHanuaupoBaTb
3KOHOMMUKE U MOLENVPYEMYIO MOLENNPYEMYHO CUCTEMY.
yrpaBnennm cucTemy
BnageTtb MeTogamm peLleHns
onTUManbHbIX 3a4au.
OrlK-2.3 OlK-2.3 3HaTb, Kak MCnonb3oBaTb OnpeaeneHus,
VmeeTt NOHATUSA " noeu Kypca B
NpaKkTU4eCcKni npodeccnoHanbHON OeATENBHOCTH.
onbIT pa3paboTku
MaTemaTuyeckux | YmeTb paspabartbiBaTb MaTemaTudeckune
Mogeneh w WX | MOGENU N UX YNCIIEHHYIO peanu3auuio.
YMCIEHHON
peanusauum Bnagetb MeTogamu peLueHus

onTMarnbHbIX 3a4au.




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

dopma NpoMeXyTOUYHON aTTeCcTaLMnU(3avem/sxk3ameH) IK3aMeH

13. TpyaoeMkKocCTb No BMaam y4ye6Hon paboTbl

B Mo cemecTpam
cero
Bug yuebHom paboTbl
7 cemecTp
KoHTakTHast pabota 50 50
nekuum 34 34
B TOM YMUChIE: npakTu4eckme 16 16
nabopaTtopHble 0 0
CawmocTosiTenbHas pabora 22 22
B TOM uyucne: kypcoBas pabota (MpoekT)
dopma NPOMEXYTOUHOW aTTecTauum 36 36
3K3aMeH
Woro: 108 108
13.1. CopepxaHue AUCLMNNUHBI
n/n Peanusauus
pasgena
HavmeHoBaHue AvCLMNINHE! C
NMOMOLLbIO
pasgena CopepxaHve pasgena AUCLMNINHGI -
OH-NavH
AVCUUNITUHBI
Kypca,
QYMK
1. Nekuun
1.1 [IpocTeitmas Teopema depma 11 PyHKIIMOHANIA B TUHEHHOM HOpMupoBaHHOM | Kypc Meromsr
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

OKCTpEMaJIn B HpOCTeﬁmeﬁ 3a4a49C BAPUALIMOHHOI'O MCYHCJICHUS.

1.2 | Venosus Vcnosue Jlesxxanapa. Ycunensoe ycnosue Jlexannpa. YpaBHeHMe

JKCTpeMyma B Sxobu. Bropas Bapmamusa. Teopemsr Iltypma. VYcioswue,
mpocTeiiiei 3aiaue

SKBHBAJIEHTHOE  ycloBUi0  SkoOu. JloctaTouHble  yCIIOBUS
BapHaIMOHHOTO
MCYMCIICHUA OKCTpEMYyMa.

1.3 | 3amaunm OYHKIIMOHAI, 3aBUCSIINN OT BEKTOPHON QyHKIMH. 3a1a49a

BApUALIMOHHOTO Bonpma. M3onepuMerpuueckast 3a1ada. Y paBHeHHE Diinepa-
WCYHCIICHUS ITyaccona, Ditepa-OcTporpackoro. Y cIOBHBIN 3KCTPEMYM B

3aj/la4aX BapUallMOHHOTO UCYHUCIIeHUsI. MeTo1 MHOKUTENEH
Jlarpamxa. 3aaya ¢ moABMXKHOM rpaHuLeH.

1.4 | 3amaum nuHEHHOrO | DKCTpeMyM JIMHEHHOro (YHKIMOHANa Ha MHOXECTBE B
NPOTrPaMMHUPOBAHUs | KOHEYHOMEPHOM INpocTpaHcTBe. ['paduueckuii MeTon peneHus
3aJad JUHEHHOro mnporpamMmupoBaHus. CHMIUIEKCHBIH MeETO/,.
Teopemsl 1BoKCTBEHHOCTU. TpaHCIOPTHBIE 3aJa4u.

15 3amaun [locraHoBka 3ajayum oNTUMAaNbHOrO ympaBieHus. I[IpuHuun
OIITUMAaJILHOTO OITHMAaJIbLHOCTH. ITpunHITII Bennmana JTMHAMHAYECKOIO
YIIPaBJIEHUs NIPOrPpaMMHPOBAHHS. YpaBHEHME bennmana. [Tpunnun




Makcumyma IlonTtpsaruna. Teopema o0 uucie mNEpeKIIOYEHUI.
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)
WCUUCIICHHUSL.

2.2 | Ycnosus VYcnosue Jlexanapa. ¥Ycunennoe ycnosue Jlesxxanapa. 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.

3agaua bombia.

2.4 3amauu THHECHHOTO I'padurueckuit METO/I peleHns 3a1a9 JIMHEWHHOT O
MPOTPaMMHUPOBAHMS | mporpaMmupoBaHus. CHMIUIEKCHBIA —MeToA. TpaHCopTHBIE

3aJaqu.

2.5 3amaun [locTraHoBka 3ajayu ONTUMANBHOrO ympaBieHus. [IpuHuun
ONTUMAIIEHOTO MakcumyMa [loHTpsTHHA.
yIpaBICHUSL

13.2. Tembl (pasaenbl) AUCUUNIIUHBbI U BUAbI 3aHATUNA
HavmeHoBaHue Bugbl 3aHATMIA (YacoB)

Ne TEMbI N KoHTponb

n/n (pasgena) Jlekumm | MpakTtnyeckue | JlabopaTopHble ’aMOCT%ﬂTeanaﬂ Bcero

OVCUMMIUHbI pabora

IIpocreiimas

1 | e 6 3 0 4 7 20
BapHaIMOHHOTO
WCUUCIICHHSL.
YcnoBus
SKCTpEeMyMa B

2 | mpocreie 3anaue 7 3 0 4 7 21
BapHAaIMOHHOTO
WCYUCIICHUS
3agaun

3 | BapHalMOHHOIO 7 3 0 4 7 21
WCYUCIICHUS

4 3amauyu TUHEWHOTO 7 3 0 4 7 21
MPOTPaMMHUPOBAHHS
3amaun

5 | ontumanbHOrO 7 4 0 6 8 25
yOpaBJIEHUS
Wtoro: 34 16 0 22 36 108

14. MeToanyeckue ykasaHuUs Ans ooy4arLmxca Nno 0CBOEHUIO AUCLUMNIIUHDbI

(pekomeHOayuu obydaroujuMcsi o 0C80EHUK0 dUCUUNIIUHBI: yKazaHue Hauboriee CroxHbIX pa3deros,
paboma ¢ KoHcrniekmamu nekuut, npe3eHmauloHHbIM MamepuarioMm, pekoMeHOayuu o 8bIrnoSIHEHUIO
KypcoeoUl pabomel, 1o opeaHu3ayuu camocmosimesibHol pabomai rno ducyuniuHe u op)




Ana obecnedyeHnss cuctematudeckom wu perynspHorm paboTbl MO U3y4EHUHO
ANCUMMNANHBI U YCMELLHOIO MNPOXOXAEHUA aTTecTauun CTygeHTaM pekomeHayeTcs
npuaepXxmBaTbCa crieaytoLero nopsaka obyyeHus:

. CamoctoqarenbHo onpegenutb obbemM BpeMeHun, Heobxoaumoro ans npopaboTku
KaXkaom TeMbl.
PerynapHo usyyatb Kaxaylo TeMy AUCLMMNIMHBI Kak NO KOHCMEKTaM Nekuun, Tak u no
PEKOMEHOOBAHHOW nuTepaType, MCMOMnb3ys pasnuyHble OpMbl UHOAUBMAYaANbHOM
paboTbl.
CornacosbiBaTb € npenogasatenem BuAbl paboTbl NO U3y4EHWUIO OUCLUNINHDI.
Mo 3aBeplieHMU OTAENbHbIX TEM NepefaBaTb BbINOSIHEHHbIE PaboThl (AOMalLHWe
3agaHunsd) npenogaeartento.
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.

CamoctoaTenbHas paboTta oOy4yalLMXCA HanpaBneHa Ha CcaMOoCToATeNbHOE
OCBOEHME BCeX TEM W BOMPOCOB YYeOHOM OMCUMMNAWUHBI, NPEeAyCMOTPEHHbIX
nporpammon. CamocTtosiTenbHas  pabota aBnsetca  obsaA3aTenbHbiM  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.

CamocTosaTenbHasa pabota C yyebOHMKamu, Yy4ebHbIMM NOCOBUMAMM, Hay4yHOW,
CNpaBOYHOM W MNONYNAPHOW NUTEpaTypon, MaTtepuanaMmm nepuogmyecknx nsgaHumn um
pecypcammn cetn Internet asnsetca Hambonee aPPEKTUBHBIM METOAOM MNOSyYEHUS
3HaHUN, NO3BONMSET  3HAYUTENbHO  aKTUBM3MPOBATb  MpoUecC  OBnageHus
nHdopmaumnen, cnocobeTeyeT Bonee rnybokoMy YCBOEHUIO M3y4aemoro matepuana,
dopmmpyeT y oby4daroLmMxcs 3anHTepeCcoBaHHOE OTHOLLEHME K KOHKpEeTHON npobneme.
Bonpocbl, KOTOpble BbI3bIBAT Yy OOy4YalOLUXCS 3aTpPyAHEHUs NpU  MNOAroTOBKE,
OOMKHbI ObiTb 3apaHee CopMynMpOBaHbl M O3BYYEHbl BO BpPEMS 3aHATUMNA B
ayanTopun ans ONONHUTENbHOrO pasbsACHEHNS NpenofaBaTenem.

[na ycnewHoro n nnogoTBopHOro obecnevYeHns UTOroB CaMOCTOATESNbHOW paboThl
pa3paboTaHbl y4ebHO-MeToaNYECKNE YKa3aHMs K CaMOCTOSATENbHON paboTe CTyAeHTOB
Hag pasnUYHbIMK pasgenamu GUCUUNINHGI.

Buaobl camoctoATenbHom paboTbl:  KOHCNEKTUpPOBaHME y4ebHOM U Hay4yHOM
nutepatypbl; npopaboTka y4ebHOro matepmuana (Mo KOHCNEKTaM nekuun, yd4ebHom u
Hay4yHOM nuTepaTtype); paboTta B 9nekTpoHHon ©ubnmnoteyHom cucteme; paborta C
NH(POPMALNOHHBIMW  CMPABOYHBIMW CUCTEMaMW, BbINOMIHEHWE AOMALLUHMX 3afaHun
(MPaKkTUYECKMX U TEeOpPEeTUYECKNX); BbINOSIHEHWE KOHTPOSbHbIX paboT; MOAroToBKa K
NPaKTUYECKNM 3aHATUSM; paboTa ¢ BonpocaMu 45t CaMOMNpPOBEPKMN.

Bce 3agaHus, BbiNnonHseMble CTyAeHTaMM CaMOCTOATENbHO, NOAeXaT nocneayoLlen
npoBepKe NpenogaBaTenem.



15. lNepe4yeHb OCHOBHOM U AONOJSIHUTENILHOW NUTEpaTypbl, PECYPCOB UHTEPHET,

HeoOXoaMMBbIX ANsi OCBOEHUSI AUCUMUMIUHBbI (Criucok numepamypbl OGOpMIsemcs 6
coomeemcmeuu ¢ mpebosaHusimu FOCT u ucrionb3yemcsi obwasi ckeo3Hasi Hymepauus 0r1s1 ecex sudoes

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. ; Kpacuonap : Jlans, 2010 .

Mopc M. Bapunaunonnoe ucunciaenue 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. Marematundeckoe mporpaMMUpOBaHKE B IIpUMepax U 3a/1a4yax : yueoHoe

3 nocobue / N.JI. Akymuu .— U3x. 3-e, ctep. — Cankr-IletrepOypr ; Mocksa ; Kpacaonap
: Jlann, 2011 .
ATtterkoB A.B. MeTobl onTHMHU3aIUY : yueOHOE MOCOOUe : [T CTY/. BBICHI. yueO.

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) gononHuTenbHasa nuTeparypa:

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 MareMaTnueckoil TEOpUHU ONTUMAJIbHBIX 3a7ad. -
Boponex : OAO "llenrpansHo-UepHo3zemHoe nznatenscTro', 2007.

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

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

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

1 I'enbpang .M. Bapuaunonnoe ncurcnenue / .M. I'enbdpana, C.B. @omun. - M. :
®usmatiaut, 1961.
Onwcronbi JI.3. luddepennmanbrbie ypaBHEHNS U BapHAllMOHHOE HCYHCIIEHUE :

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

B)MHDOPMALMOHHbIE 3NEKTPOHHO-06pa3oBaTenbHble pecypchl (oduLmanbHble pecypcbl MHTEpPHET)*:

Ne n/n Pecypc

OnexkTpoHHbIN Katanor Hayunoit 6ubarorexun BopoHexxckoro rocyiapcTBeHHOTO

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

DneKTpOoHHBIN Kypc MeToabl ONTUMU3ALNI

14.
(edu.vsu.ru)



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

* BHauvane ykasbiBatoTca IBC, ¢ koTopbiMn MMetoTcst gorosopa y BIY, 3atem oTKpbITbie 3MeKTPOHHO-
obpasoBaTernbHble pecypcbl, OHNanH-Kypcbl, Y MK

16. lMepeyeHb y4yebBHO-meTOAMYECKOro obGecneveHuUst ANsi CaMOCTOATENbHOM

paboTbl (yyebHo-memodudeckue pekomeHdauuu, nocobusi, 3adayHuKU, MemoduyecKue yKasaHus o
8bIMOMIHEHUIO NPaKMU4YeCcKUX (KOHMPObHbIX) 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):

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

MepeyveHb Heobxoammoro nporpammHoro obecneveHunda: Mozilla Firefox (Mozilla Public
License (MPL), oecnnaTHoe n/vnm cBobogHoe Mno, NNLUEH3NS:
https://www.mozilla.org/en-US/MPL/)

18. MaTepumanbHO-TeEXHUYECKOEe obecneyeHne QUCLUMUNIUHDI:
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 paboTta 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,
anaun OrnK-1.2, lMpomexyToyHas aTTecrauus -
OrlK-1 OrnK-1.3 ak3ameH, KoHTponbHas pabota 1,
3 | BAPHALMOHHOTO OlMK-2 ONK-2.1 KOHTPOISbHO-U3MepUTENbHbIE
HCUYHCIICHUA T
OrMK-2.2, MaTepuanbl K 3k3aMeHy
OlK-2.3.
OrnK-1.1,
OnK-1 OnK-1.2, MpomexyTovHas atrecTauus -
3amaun JIMHEMHOrO OrnK-1.3 ak3ameH, KoHTponbHas pabota 2,
4 POrpaMMHPOBAHHS OriK-2 OrnK-2.1, KOHTPOSbHO-N3MepUTENbHbIE
OrnK-2.2, MaTepuanbl K 3k3aMeHy
OlK-2.3.
3amaun ONTUMAIHHOTO OnK-1.1,
yHnpasJIeHHs OnK-1.2, MpomexyTovHas arrecrauus -
OrK-1 OnK-1.3 ak3ameH, KoHTponbHas pabota 2,
5 OnK-2 OMK-2.1, KOHTPOMbHO-N3MepUTENbHbIE
OrK-2.2, MaTepumarnbl K 9K3aMeHy
OlK-2.3.
lMpomexyToyHas aTTectauusi
[MepeyeHb BONPOCOB K 3K3aMEHY.
Popma KOHTpONS - 9K3aMeH

20. TwnoBble OUEHOYHble cpeAcTBAa M MeToAuYeCKMe  maTepuansl,
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
Bapuanum 1

3amanue 1.

Haiingute nomycTuMBbIe SKCTpeMalu i 3aIaHHBIX (PYHKITMOHAJIOB:

1
o) =[(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 cinalObIii KCTpEMyM




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

CocTaBuTtenb %‘%/

(noanuchb)

M.B. 3BepeBa

Bapuanm 2
3aganue 1.

Haiiaure nomycTumMble SKCTpeMaiy Ui 3alaHHBIX (yHKIIMOHAJIOB:

b
Q)(u):.[(u2+2xuu’)dx u@=A u(b)=B
a

3
d)(u):j(360x2u —u”2)dx u(@=0,u'(0)=1, u(d=0,u'(3)=25
0

Samanue 2.

HccnenyiiTe Ha cinalbIil SKCTpEMyM

2
j 2x2ydt  x(1)=3, x(2)=1
1

CocTaBsuTtenb %7/

(nopnucek)

M.B. 3BepeBa

KonTpoabnas paéora Ne2
Bapuanm 1
3amanue 1.

Pemure 3anauy MTMHEMHOTO OBICTPOACHCTBUS



3aganue 2.

2X, +3X, <6,
L =3X; + X, — maXx npu orpaHuueHusX 4 2X; —3X, < 3,
X, 20, x,20.

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

%7/ M.B. 3BepeBa

(noanuchk)

CocTtaButenb

Bapuanm 2
3amanue 1.

Pemure 3a1auy TMHEMHOTO OBICTPOAEHCTBUS

Xq'=U
1. -1<u<3
X2 =X1—u

3amanue 2.

L =2x, —10X, — min mpu orpaHHYeHHsX ¢ X; —5X, > =5,
X, 20, x,20.



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

X; U X, — LeIbIE.

CoctaButenb M.B. 3BepeBa

(noanuceb)

Tekywmn KOHTpONb npeacraBnseTr cobon  nNpoBepKy YCBOEHUs Yy4ebHOro
MaTtepuana TeopeTM4eCcKoro n NPakTUYeCcKoro Xxapakrepa, peryngapHo ocyLlecTBAsSeMYyto
Ha 3aHATUAX.

K OCHOBHbIM (hopMaMm TeKyLlero KOHTPOMs MOXHO OTHECTU YCTHbIA Onpoc,
NpoBEepPKY AOMAaLLHUX 3a4aHUA, KOHTPOSIbHbIE PaboThI.

3agaHue ansa Tekywero KOHTPONsS U npoBefeHUs MPOMEXYTOYHOW aTTecTtauun
AOSKHbI ObITb HanpasneHbl Ha OyeHUBaHuUe:

1. YPOBHS OCBOEHUSA TEOPETUYECKUX U MPAKTUYECKUX MOHATUN, HAaYYHbIX OCHOB
npodgeccnoHanbHON AeATeNbHOCTH;

2. cTeneHun roTOBHOCTM oOby4vallerocd MNpUMEHSTb TeopeTudeckne u
npakTuyeckune 3HaHWS n npoeccrnoHarnbHO 3HaYNMYHO NHpopmauuio,
COOPMUPOBAHHOCTUN KOTHUTUBHBIX YMEHUNA.

3. NproBpeTEeHHbIX YMEHUMN, npodeccnoHanbHo 3HAYMMBbIX ans
npodeccnoHanbHoON AeATENbHOCTM.

TekywMn KOHTpONb MpedHasHayeH A NpOBEepKM xoda W KavecTBa
doOpMUPOBaHUSA KOMMETEHLUNN, CTUMYNMPOBAHUSA Yy4ebHoW paboTbl oby4vyaembiX U
COBEPLUEHCTBOBAHNA METOOMKM OCBOEHWUS HOBbIX 3HaHuin. OH obecneunBaeTca
NpoBeOEeHMEM KOHTPOSIbHbIX 3adaHuUn M AoMallHUX paboT, MPOBEPKOM KOHCMEKTOB
NeKumin, NepmoanyecknmM onpocoM criyliaTenen Ha 3aHATUsIX.

dopmbl, MeTOoObl M MNEPUOAMYHOCTb  TEKyWero KOHTponsa onpegensieT
npenogasaTenb.

Mpn Tekywem KOHTPOfe YpOBEHb OCBOEHUS y4ebHOM OUCUUNIIMHBI U CTeNeHb
COPMMPOBAHHOCTM  KOMMETEHUUN ONPedensaiTca OueHKaMM «3a4TEeHO» W «He
3a4YTEHO.

OnuncaHue TeXxHONOrMM NpoBeAeHUsA

TecTnpoBaHne N KOHTPOIbHbIE PaboThl MPOBOASATCHA NMMCbMEHHO.
Tpe6GoBaHue K BbINONHEHUIO 3a4aHNN

KoHmponbHas paboma

3a KOHTpONbHYyO paboTy CTaBUTCA OLEHKA «3a4TeHO», B Clnyyae, ecnmu
oby4aroLnncs BbINOMHUIT:

- MpaBWMbHO B MOSTHOM 0ObEME BCe 3afaHusl KOHTPOSbHOW paboTbl, Nokasan
OT/IMYHbIE BNaAeHWUs HaBblkaMW MPUMEHEHUSI MOSYYEHHbIX 3HAHUMN WU YMEHWA Npu
peLlleHnn npodeccuoHanbHbIX 3a4a4 B paMmkax yCBOEHHOroO maTepuana;




- o6yqarou.wu7|c;| BbINOMHWUIT BCE 3adaHusi C HeOONbLIMMW HETOYHOCTAMU WU
nokKasas Xopowune BliageHuna HaBblKkaMi NPpUMEeHEHUA MOoJTyYeHHbIX 3HaHUN U” yMeHMVI
npu peleHnn I'IpO(*)eCCVIOHaJ'IbeIX 3alad B paMKax yCBOEHHOIo Mmatepuana,

- o0y4Yarowuii BbINOMHUI MOMOBUHY U3 MPEAJIOXKEHHbIX 3a4aHuin NpPaBUIIbHO,
oCcTarnbHble C CyWeEeCTBEHHbIMU HETOYHOCTAMM M MNoKasan YAOBMeTBOpUTENbHOE
BraJeHne  HaBblkaMy  MONYYEHHbIX 3HAHWMA M YMEHWA  MpU  peLUeHUM
npodeccroHanbHbIX 3a4ad B pamKax yCBOEHHOro mMatepuvana.

B ocTtanbHbIX cnyyasx obyyatoLemMycs CTaBUTCSl 3@ KOHTPOSIbHYO paboTy «He
3a4TEHO».

20.2 NpomexyTo4yHaa aTrectauus

NMpomexyTouyHaa artTecTauusa npegHasHadeHa Ans onpefeneHns  YpoBHSA
OCBOEHUA Bcero obbema yyebHOM AncuMnnUHbIL. [MpomexyTodHaa artTectaums no
ancuunnnHe «MeToabl oNnTUMMU3aUUn» NPoBoAUTCS B hOpMe 3K3aMeHa.

I'Iepequb BOMPOCOB K 3K3aMeHYy:
. AGctpakTtHas Teopema depma.
. [Ipocreiimas 3agaya BapuallMOHHOTO UCUUCIICHUSA. Y paBHEHUE DUIepa.
. 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. 3agaua 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 HeocuMIIALMH (00 SKBUBAJIEHTHBIX YCIOBUSIX)
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. Kpurepuii BEITYKJIOCTH.
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 ciBure yrpaBieHHUS.

29. JlemMma 2 0 CyNepIIO3UIINH YIIPABICHHH.

30. IIpuHIUTT ONTUMATIEHOCTH.

31. Ypaeuenue bemmana aiist 3a1auu ObICTPOACHCTBUS.
32. Ilpunmun makcumyMa [loHTpsATHHA.

[MpomexyTodHaa aTtTecTauus, Kak NpaBuIio, OCYLLECTBISIETCA B KOHLUE ceMecTpa
N 3aBepluaeT u3yyeHne ANCUMNInHLL. NpoMexyToyHasa atTectaums NoMoraeT OUEeHUTb
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 nposegeHuA

Ha oak3ameHe CTydeHT BbITArMBaeT OWNeET, KOTOPbLIA  coOepXWUT [aBa
TEopPeTMYECKMX BONpPOca U YeTbipe npakTndecknx. Bce Bonpockl 1 3agayun, Bxogsiume B
ObuneTbl, OXBaTbIBAOT BECb MaTepuan, n3y4yaemblii 3a BECb CEMeCTp.

IIpuMepHBIH KOMILJIEKT OMJIETOB /151 IK3aMeHAa

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):ju?dx+u(0)+u(1)
0

4. Bo3MoOeH i ciIy4ai, KOoT/la SKCTPEMYM JIMHEWHOTO (DyHKIIOHATa
JIOCTUTAeTCs BO BHYTpPEHHEW Touke kommnakra G?

5. Bemmummwure YpPaBHCHHEC 1 YCIOBUA, KOTOPBIM JOJIKHA YAOBJICTBOPATH TOUKA

MUHUMYMa (QyHKIIMOHAJa
1,,n2 1
D) = [ —dx—Juxdx, u(0)=u'(0)=0.
02 0



6. Pemnre cMMITJIEKCHBIM MCTOJOM

X1 — X2 — X3 + 2X4—> max
— X1 +2Xp —Xg+Xg <2
2X1 + X9 + X3 —2X4 <12
2% +2Xo +4X3+2X4 <6
XjZO j=1....4.

CoctaButenb M.B. 3BepeBa

(noanucsk)

KoHTponbHO-n3mepuTenbHbii matepuan Ne 2

1. AGctpakTHas Teopema Depma.

2.Ypasuenue bemnmana juis 3a1aun ObICTPOCHCTBUS.

f(x2 +1)u2
3. BeimummTe nepByro Bapuanuio GpyHKuuoHana d(u) = Jde —Iudx,

0 0

3aJJaHHOT'0 Ha IIPOCTPAHCTBE cloq]
4. Pacniumurte ypaBHeHue bennMana s 3agaun X'=X+U, |ul<l, B R1. Ilycth

T(x)=x2.

5. BeinuiuTe ypaBHEHHE U YCIOBHSI, KOTOPBIM JOJIKHA yJIOBJIETBOPSITH TOUKA
MUHUMYMa (QDyHKIIMOHAJa

2 n2
D(U) = }%dx, u(0) =u'(0) =0, u(l)=0.
0

6 Pemmnre cHMMIIIEKCHBIM MCTOJOM

X| — X2 — X3 +6X4—> max
—X1+2Xg —Xg+ X4 <2
Xq + X9 + X3 —2X4 <12
2X1 +5X9 +4X3+2X4 <6
XjZO j=1....4.



CocTaBuTtenb

M.B. 3BepeBa

(noanuchb)

KpuTepum BbiCTaBNeHMs OLIEHOK:

OueHkn

Kputepum

OT1nnyHo

oby4valolnncss NokasbiBaeT BbICOKMA WMHTENNEKTyarbHbIA U
0OLEeKyNbTYPHbIN  YPOBEHb, [MNybOKOE W  BCECTOPOHHEE
3HaHWe npegmMeTa, Ha BCe BOMNpocbl 6Guneta OaHbl
npaBusbHblEe ncyepnbiBaoLme OTBETHI, npueeneHbl
AokasaTenbcTBa obyvarowmmnca apryMeEHTUPOBAHO U NOMMYHO
nanaraeTt maTtepuvan, NpaBUIbHO pellaeT BCce MNpeasioXeHHble
npakTuyeckne 3afaHus; OOMNOMHUTENbHbIE BOMPOCHI He
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
NpaKkTUYeCKNX 3adaHusi, Ha BOMNPOCbI OWUMETbl MOMNyYeHbl
NOSHble N BepHble OTBEeTbl, NMPMBEAEHO A0OKa3aTenbCTBO, 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 OCBOEHMUS Yy4eBHOWM AUCUMNNNHBI 00y4aeMbiM He
COOTBETCTBYET KPUTEPUSIM, MpPEeObsBASEMbIM K OLEHKe
«YOOBNETBOPUTENBHOY

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

1) 3aKkpbIThle 3agaHUg (TECTOBbLIE, CpeaHUN YPOBEHb CIOXHOCTU):

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

2

A 12

b

@(X-i_ﬂ/h) pu l :O

qD(X"‘ﬁh) pu ﬂ :O




d

CD(X‘FAh) pu i :1

B

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

noTpeOUTENsT 3TOTO TOBapa ¢ moTpedHocTssMu B KonmuecTBe 50, 30, 20 ea. COOTBETCTBEHHO.
CTOMMOCTH TIEPEBO30K CIUHHIIBI TOBapa OT KaXKIOTO TMOCTABIIMKA K KKIOMY MOTPEOUTEIIO

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

~N P
(62 N> RN \©)
w o0 DN

Tpe6yeTc;1 HaWTH IIJIaH IIEPCBO30K C MUHUMAIbHOU CTOMMOCTBIO. BLI6paTL, K KaKOMY TUITY
OTHOCHUTCI OTa 3aJayda

A 3ajiaya TMHAMUYECKOrO IPOrpaMMUPOBAHMUS
b 3anaua nuHeiHOro nporpaMMHpOBaHUs

B 3amauva BeITyKIIOTO IPOTrpaMMHUPOBAHUS

I' 3agaua HEMMHEHHOTO POrPaMMHUPOBAHUS

3ananue 3

1
Beimumre ypaBHenus Junepa i pyHknuoHana d(x) = J'(X'2 —x*)dt, x(0)=x(1) =0
0

AX"+x=0
pX"—Xx=0
BX"+2Xx=0
3aganue 4

1
BeimuinuTe BTOpyo Bapuaiuio 1 Gpyakmuonana @ (x) = J.(X'z —x*)dt, x(0)=x(1)=0
0

R j(Zh'z— 2h?)dt, h(0)=h(1)=0

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

0



b _1[(h'2+ 2h?)dt, h(0)=h(1)=0

0

3aganue 5

B CcyTouHbIii pallMOH BKJIHOHYAIOT 1Ba Tpoaykra nutanus P, u P,, npuuem mponykra Py
JOJDKHO BOMTH B pannoH He 6osee 200 exn. Ctoumocts 1 en. mpoaykra P; cocrasisier 2 pyo.,
nponykra P, — 4 py06. CoxepxaHue NMUTATENbHBIX BEHIECTB B 1 €. MPOAYKTa, MUHUMAIIbHbIE

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

OyJeT HauMEeHBbIIIEH.

IIuTaTenbHbIE MuHuManbpHas HOpMa TOTPEOICHHS CopeprxaHue MUTATEIFHBIX BEIICCTB
BEIIIECTBA B | ex. mpoxykTa

Pl Pz

A 120 0,2 0,2

B 160 0,4 0,2

Pemenune MokeT OBITH HAlJICHO C IOMOIIBIO:
A. I'paduueckoro metona
b. MeTtonma moTeHIAaIoB
B. CummnekcHoro meroaa
I'. MeToma MEHHEMAILHOTO 3JIEMEHTA
. Merona ceBepo-3anagHoro yria

3amanue 6
Jns ynydmenust puHaHCOBOTO MOJIOKEHUS (UpMa MpHUHsIIA pelieHre 00 YBEJIMUYEHUHN BBIITyCKa

KOHKYPEHTOCIIOCOOHOM MPOAYKIMH, IS YEro MPHUHATO pelieHHe 00 YCTAaHOBKE B OJHOM U3

LIEXOB JIONOJIHUTEIBHOTO0 000pyA0BaHUsl, 3aHUMaromero 19/3 M mwiomaau. Ha npuobperenue
JIOTIOJTHUTEIBHOT0 00opynoBaHus (upma Bbiaenwia 10 y.e., Ipu 3TOM OHa MOXXET KYNUTh
obopynoBanue 2 BuaoB. [IproOpeTeHne ogHOr0 KOMILIEKTa 000pyaoBaHus 1-ro Buaa cTouT 1
y.e., 2-ro Buna — 3 y.e. [IpuoOpeTenne oJHOTO KOMIUIEKTa 000pyAOBaHUs 1-T0 BUJIa TTO3BOJISIET
YBEJIMYUTH BBITYCK MPOAYKIMH B CMEHY Ha 2 IIT., @ OJHOTO KOMIUIEKTa 000pyAOBaHUs 2-TO

BUJa — Ha 4 mT. 3Has, 4TO JUIsl YCTAHOBKM OJIHOTO KOMIUIEKTa 0oOOpyaoBaHHs 1-ro Bua

2 2 .
TpeOyercs 2. M miomaan, a ans o0opyaoBanus 2-ro Bujga — 1M~ miiomiaan, onpeaeauTh TaKou
Ha0Op MOTOJHUTEIHLHOTO 000PYI0BAHHS, KOTOPBIN Ta€T BO3MOKHOCTh MAaKCUMAIHHO YBEITUIUTh

BBIITYCK ITPOAYKIINH.



K xakomy Tuny 3a7a4 OTHOCUTCA JaHHAs?
A. 3agayda 1eno4YrCIeHHOro POorpaMMHUPOBAHMS
b. 3anaya BbIyKJIOr0 IPOrpaMMUPOBAHHUS

B.Saﬂaqa JAUHAMHUYCCKOI'o IIporpaMMHUupOBaHUA

3aganue 7
Haiitn Mmakcumym pynkuuonana L =2 X; + X, npu orpanuuenusx

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

A4v5 5.5 B35 T.0

3aganue 8

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

D(x) = j)'(12tx—x'2)dt, x(-1) =1, x(0)=0

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

2) OTKpbITbIE 3a4aHUgG (TECTOBbLIE, NOBbILEHHbLIN YPOBEHb CIOXHOCTU):

3apanue 1

BeiOepute BepHbIE yTBEPKICHUS
A. MHuoxecTtBO G BBIITYKIIO, €CITH OHO COJICPKHUT CBOU KpaifHNUE TOYKH.
b. MHoxecTtBo G BBITYKJIO TOT/Ia U TOJBKO TOTJA, KOT/Ia OHO COBIIAJAeT CO CBOEH BBITYKIOH

000J104KOI1.
B. MHOXeCTBO BBINyKJIOE, €CIU C JII0OOW Mapoid TOYEK OHO COJEPKUT OTPE30K, HX
COEIUHSIOLIUH.

I'. MHOXECTBO KpallHUX TOYEK SIBJISIETCS BBITYKIIBIM.

3aganue 2

. 1
BhIunciuTe 3HAYEHWE MEPBOii Bapramuu GyHKIMOHaNA | 0 x'% dt B Touke X=t 110 HANPABIEHUIO
h=t.

3amanue 3



BrinuimmTe 3HaYeHHE TOMMYCTUMOM SKCTpeMan s (PyHKIIMOHAA

d(x) = j.(x'z—xz)dt, X(0) = x(1) =0 B Touke x=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) = _[ (h'> —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

YCcTaHOBUTE COOTBETCTBUE MEXAY TUIIOM 3aJ]aud U HauboJiee YacTo MPUMEHIEMbIM METOJIOM €€
peleHus

1.3amaua nMHEMHOrO NPOrpaMMHUpPOBAHUS

2.3a/1a4a MeJI0YUCIICHHOTO TPOTPaMMHUPOBAHUS

3.TpancnopTHas 3a1a4ya

4 3agava AIMHAMUYECKOTO MPOTPAMMHUPOBAHUS

A. Merog bennmana

b. CuMILIEKCHBIN METOT

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 TMEpeBO30K E€IUHHIIBI TOBapa OT KaXKIOro MOCTAaBIIMKA K KaXKAOMY MOTPEOUTEINIO

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

~N AP
(62 N> NN \©)
w 0 N

TpeGyercs HAlTH MJ1aH MEPEBO30K C MUHUMAJIbHOW CTOMMOCTBIO.



OnTUManbHBINA IJ1aH TEPEBO30K MOXKET OBITh HAWACH C IIOMOUIBIO:
A. I'padpuaeckoro metoa
b. MeToa noTeHIMAaIOB
B. CuMmiiekcHOro MeTona
I'. Metoga MUHHUMAILHOTO 3JIEMEHTA
J1. MeTtona ceBepo-3anagHOro yria

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

JOJKHO BONTH B pauuoH He 6omnee 200 ex. Ctoumocts 1 exn. mpoaykra P; cocraBusier 2 pyo.,
npoaykra P, — 4 py6. CojepikaHue NMUTATEIbHBIX BEIIECTB B | €. NPOAYyKTa, MUHMMAJIbHbIE

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 otBeT HaIluncaTb, CKOJIbKO €AWHUI TPOAYKTa P2 JIOJDKHO BOUTH B ONTUMAJIbHBIN palroH

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

3, + X, >09,

X, +2X, > 8,

X, +6X, 212,
X, >0, x,2>0.

L =4x, + 6X, — MiN npu orpannuenusx

3aganue 11
Jns ynydinenus: puHaHCOBOTO MONIOKEHUS (GUpMa MPHUHIA pelieHre 00 YBEJIMYEeHUHU BBITYCKa

KOHKprHTOCHOCO6HOI>'I NpoaAyYKIUHU, A Y€ro IpUHATO PCUHICHUC 00 YCTaHOBKEC B OJHOM U3

IIEXOB JIOTIOJIHUTENFHOTO 000pYyA0BaHus, 3aHuMatoriero 19/3 Jl/l2 wiomaau. Ha mpuobperenue
JOTIOTHUTEIBHOTO 000opyAoBaHus (upma Bbyienwia 10 y.e., IpHU 3TOM OHa MOXKET KYIUTh
oOopynoBanue 2 BUJOB. [IprnoOpeTenne oHOro KoMIuiekTa obopyaoBanus 1-ro Buza ctouT 1
y.e., 2-ro Buga — 3 y.e. IlpuoOperenre ofHOro KOMIUIEKTa 000pyioBaHMs 1-TrO BUJa MO3BOJISET
YBEJIMYUTH BBITYCK MPOAYKLUMU B CMEHY Ha 2 IIT., @ OJHOTO KOMILJIEKTa 000pyI0BaHUsS 2-TO

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

2 2
Tpebyercs 2 M  mnomanau, a s obopyaoBaHust 2-ro Buga — 1M mmomaau, OnpeaesuTh



Takol HaOOp JOMOJHUTEILHOTO 000pYAOBaHHUS, KOTOPBIM JaeT BO3MOXXHOCTh MaKCHMalbHO
YBEJIUYUTh BBINIYCK NPOAYKIMU. B oTBere yka3aTh ONTUMAIbHOE YHCIO KOMIUJIEKTOB

o0opynoBaHus 2 BUJA.

3aganue 12
Haiitu makcumym ¢ynxkmuu  F = 5X1 + 2X2 + X3 1@OpH yCIOBHSAX HEOTPULATECIBHOCTH

NEPEMECHHBIX U YCIIOBHAX
X; +3Xy — X3 <6,
Xo + X3 < 4,
3% + X, <7,
B otBete YKa3aThb OIITUMAJIBHOC 3HAYCHUC (S (3:10) (I)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
2%, + X, + X3 —2X, <12
2X, +2X, + 4X 42X, <6
kszo j=1...4.
3aganue 14

CocTaBUTh ONTUMAJBHBIA IUIAH MEPEBO3KH 3JIEKTPOOOOPYIOBaHMS OT TpPeX MOCTaBIIMKOB C
rpy3amu 240, 40, 110 en. k yeTslpeM HaceleHHbIM MyHKTaM ¢ 3ampocamu 90, 190, 40 u 130 T.
CToMMOCTH TIEpEBO30K EIWHUIIBI T'py3a OT KaKIOrO IMOCTABIIMKA K KAKIAOMY MOTPEOHTEII0

3a/laHbl MaTPHIICH

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

HyxHO coCTaBUTh TJJaH TEPEBO30K C MHHUMAJIBHOW CTOMMOCTBHIO. Beimucarb B OTBET

MHWHUMAJIbBHYHO CTOUMOCTD IIEPCBO3OK.



Kputepum n wkanbl oueHMBaHuA 3agaHm ®0OC:

1) 3apaHung 3akpbiToro Tuna (BbI60p 0aHOro BapuaHTa oTBeTa, BEpHO/HEBEPHO):

e 1 6ann — ykasaH BepHbIN OTBET,;
o 0 6annoB — ykasaH HEBEPHbIN 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 cooTBeTCcTBMUE):

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 — yka3aH HEBEpPHbLIN OTBET.

5) 3apaHung oTkpbiTOro TMNa (YMcno):

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

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



