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PABOYASA MPOrPAMMA YYEBHON ONCUUMIIUHDI
b1.0.27 MeToanl onTUMMW3AIMIA

Kod u HaumeHosaHuUe ducyumniuHbl 8 COOM8emMcmaeuu ¢ y4ebHbIM rniaHoM

1. Koa n HammeHoBaHWe HanpaBneHUs NoAroToBKu/cneunanbHOCTH:
02.03.01 MaTemaTuKka U KOMMbIOTEPHLIE HAYKK

2. Mpodunb noaroToBkM/cneumanmsayms :

MaTtemaTnyeckoe 1 KOMNbITEPHOE ModeNupoBaHe

3. Keanudwmkauma BbinyckHuka: bakanasp

4. dopma o6y4yeHus: OyHas

5. Kadeppa, oTBevawwas 3a peanusauuio aucuunnuHbl:  Kadegpa
MaTemMaTU4ecKoro aHanmsa

6. CoctaBuTENM NPOrpaMmmbl:
(®UO, yyeHass cmeneHb, y4eHoe 38aHue)
3BepeBa Mapraputa bopucoBHa, kaHg. u3-MaT. HaykK, JOLEHT

7. PekomeHpoBaHa: HaydyHo-meToamnyecknm CoBeTOM MaTeMaTu4yeckoro 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  MaTemMaTU4ecKoro
cneumanbHbIX OUCUUNINH, YTEHUIO crieumanbHON nuTepaTypsbl;

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

- pa3BUTKE NTOrMYECKOTO MbILLNEHMS;

- opMMpoOBaHNEe HeoBXOoOMMOro YpPOBHA MaTemaTU4ecKoM MnoAroTOoBKM ANis
NOHMMaHNA APYrMx MaTemMaTU4eCcKmx ANCLUMNIINH.

annapara

3adayu y4ebHoU OuCyuUnuHbI:

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

- oBnageHve CTyaeHTaMn OCHOBHbIMW MaTeMaTU4YeCKUMU MOHATUAMM MEeTOLOB
onTUMM3aLmu,;

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

- opmMunpoBaHne yMEHUM WUCNOMb30BaTb MaTemMaTMyeckKun annapart ans
peLleHnsa TeopeTUYeCcKMX N NPUKagHbIxX 3agau.

10. MecTo yye6HOM AnCUMNNUHBI B CTPYyKType OOIT:

Auncunnnuua «MeTtoabl oNnTMMM3auniny OTHOCUTCS K y4ebHbIM gucumnnanHam 6roka 1
obs3atenbHON YacTu nporpamMmmbl bakanaspmata HanpasneHus 02.03.01 MatemaTtuka
N KOMMbIOTEPHbIE HAYKMW.

Aucumnnuua «MeToabl onTuMmnsauumn» 6asmpyeTcs Ha 3HaAHUAX, NOSTYYEHHbIX B pamMKax
KypcoB «MaTtematnyeckum aHanmay, «OdnddepeHumnanbHble ypaBHEHUA.
MpunobpeTeHHble B pe3ynbTaTe 00y4eHUst 3HaHUS, YMEHUS N HaBbIKWU UCMOMb3YTCS BO
BCeXx 0e3 WUCKIYEeHNa MaTeMaTUYeCKMX W eCTEeCTBEHHOHAYYHbIX AUCUUNIINHAX,
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, HaBblk1), COOTHECEHHbIEe C MIaHUpyeMbiMU pe3yribTaTaMu 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
KOHCYNnbTUpOBaTb Obnapaet 1 ngeun n3yvyaemMblx pasfenos Kypca.
W ucnonb3osaTb 6asoBbiMK
dyHAaMeHTarnbH 3HaHuaMu, YmeTb NPUMEHATb MaTemMaTu4eckum
ble 3HaHMa B MonMy4YeHHbIMX B | annapaTt QAfis  pPeleHus MNOCTaBIEHHbIX
obnactu obnactn 3aja4y, aHanuauposaTb  MOMy4YeHHble
MaTeMaTn4eckoro MaTeMaTU4ecknx | pesynbTathbl.
aHanusa, " (nnn)
KOMMNIIEKCHOrO  ” €CTeCTBEHHbIX Bnagetb  OCHOBHbIMW  TEpMUHaAMKU U
PYHKLMOHaNbHOr HaykK. YTBEPXKAEHUAMU, Nony4YeHHbIMM B




o] aHanusa obnacTtu nsy4yaemoro Kypca.
anrebpsl,
aHannTU4eckom OrK-1.2 OrK-1.2 3HaTb Kak ucnonb3oBaTb ONpeaeneHus,
reomeTpun, Ywmeet NoHATUSA " noeu Kypca B
anddepeHymnans Ncnonb3oBaTb npodeccnoHanbHon AeaTenbHOCTU.
HOW reomeTpun u 6a3oBble 3HaHWSA
Tononorun, B obrnactu | YmeTb rpamoTHO ucnonb3osaTb
anddepeHymans MaTemMaTU4eckux | onpegeneHns, MOHATUS U ugen Kypca B
HbIX YpaBHEHWH, n (unun) ecte- | NnpodeccuoHanbHON AeATENBHOCTMW.
ONCKPETHOM CTBEHHbIX HayK B
MaTemMaTuKn " npodgeccnoHane | Brnagets  uctodHvkamu  mHoOpMaLmK,
MaTemMaTU4eCKOM HoWm HaBblkamn paboTbl C  nUTepaTypou,
fnorvku,  Teopuu OeaTenbHOCTU WHPOPMALIMOHHBIMU CUCTEMAMU.
BEPOATHOCTEN, OriK-1.3. | OrK-1.3. 3HaTb mMeToabl peLueHna 3agay
MaTeMaTn4ecKom MmeeT  HaBblku | NpodeccnoHanbHONn  AesaTeNnbHOCTW  Ha
CTaTUCTUKN n BblOOpa METOOOB | OCHOBE  MOSTyYEHHbIX  TEOPETMYECKNX
cny4amnHbIX pelleHns 3agdad | 3HaHWW.
npoueccos, npodeccnoHanb
YMCITEHHBIX HoW YMeTb uchnonb3oBatb MeToAdbl pelleHus
MeToA0B, OedaTenbHOCTU Ha | 3a4ay nNpodecCnoHanbHON AeATenbHOCTU
TEoPETUYECKOM OCHOBEe Ha OCHOBE TEOPETUYECKUX 3HAHWIA.
MEeXaHMWKN B TEOPETUYECKMX
npodbeccroHarbH 3HaHUN. Brnagets meTogamMu CaMOCTOSITENbHOMO
Ol OeATenbHOCTH peLleHns 3agav Ha OCHOBEe
TEOPETUYECKMX 3HAHWUN.
OriK-2.1 OrnkK-2.1 3HaTb OCHOBHble oOrnpefeneHusl, NOHATUSA
Brnapeet W ngeun nsyvyaemblx pasgenos Kypca.
HaBblKamu
Hay4HbIX YMeTb  MpuMMeHATb  MaTteMaTuyecKui
0630poB, annapat Aansg pelweHus NoCTaBMeHHbIX
nyénukaunn, 3afjad, aHanusupoBaTb  MOMYyYeHHble
pedepaToB n | pesynbTaThbl.
OMK-2 onbnmorpaduin
no Tematuke | Bnagete HaBblkamMu HayyHbIX 0630pOB,
CrocoBeH NpoBOaANTb Mo NPOBOAMMBIX gy(énmxaumﬁ, ) pedepaTtoB "
HAYUHBIM PYKOBOACTEOM nccnegoBaHun " nmorpaq)myl Mo TemaTuke NPOBOAUMbIX
MCCTIE0BaHME HA OCHOBE Ha  pyCCKOM U | MCCNEAOBaHMIA Ha PYCCKOM W aHIMMACKOM
QHINIMNCKOM A3bIKE.
CYLLIECTBYIOLLMX METOA0B B
7 oBnacy A3bIKE.
ﬁg:g:lgng(;anoﬁ OriK-2.2 OrkK-2.2 3HaTb, kakK MCMonb30BaTb OnpeneneHus,
[EATENBHOGTH YMeeT  pelwatb | NOHATUA " _vneu Kypca B
Hay4Hble 3agadn | NpodeCcCUoHanbHON OeATeNbHOCTMU.
B CBA3N c
nocTaBneHHON YMeTb pelwatb HayyHble 3a4ayun B CBA3U C
Lenbto " B | NOCTaBNEHHOM Lenbio U B COOTBETCTBUU C
COOTBETCTBMU C | BblOpaHHON METOAMKOMN
BblIBpaHHOM
MeToaMKon Bnapetb MeTogamm peLeHnsd
onTUManbHbIX 3a4au.

12. O6beM AgucuMniIMHbI B 3a4YeTHbIX eAuHuuax/yac.(s coomeemcmsuu ¢ yyebHbIM

nnarom) 4/144

dopma NpoOMeXyTOUYHOMN aTTeCTauun(3avem/sxk3ameH) IK3aMeH




13. TpyaoeMKoCTb NO BUAam y4ye6HON paboTbl

Bug yyebHor paboTsl Bcero Mo cemecTpam
7 cemecTp
KoHTakTHast paboTa 68
nekuum 34 34
B TOM Yucne: npakTu4eckme 34 34
na6oparopHble 0 0
CamoctodaTeneHas pabora
B TOM yucne: kypcoBasi pabota (nMpoekT)
dopMa NpoMeEXYTOYHOM aTTecTaumm
3K3aMeH
NToro: 144 144

13.1. CopepxaHue AUCLMNNUHBI

n/n

pasgena

HanmeHoBaHue

OUCLMMNIUHBI

CopepxaHue pasaena AUCUUNMvHBGI

Peanusauus
pasgena
ONCUMMIWHBI C
NMOMOLLbIO
OH-NaKH Kypca,
OYMK

1. Nekuun

11 [IpocTeitmas
3a1aya
BapHAIIIOHHOTO
HUCUYUCIICHHUA.

Teopema depma i pyHKIMOHAA B TMHEHHOM
HOPMHUPOBAaHHOM ITpocTpaHcTBe. llepBast Bapraiusi.
VYpasHenue Diinepa. Jlemma Jlarpamka. YacTHble ciydan
ypaBHeHHUs Ditnepa. 3amadya o 6paxucrtoxpone. Teopema
Jro-bya-PeiimoHa. ['1an1koCTh 3KCTpeMay B IPOCTEUIIEH
3a/1aue BapUAIIOHHOTO MCUYHCIICHHUSI.

1.2 YcmoBus
JKCTPEMyMa B

npocreiiei 3agaue

Ycnosue Jlexxanapa. YcuineHHoe ycioBue Jlexannpa.
Ypasuenue Skobu. Bropas Bapuanus. Teopems! Ltypma.
VYcnoBue, skBuBaJeHTHOE ycioBruio SkobOu. JlocTaTouHble

BapUaMOHHOTO
e — YCIOBHSA SKCTPEMyMa.

1.3 3agaun DyHKIMOHA, 3aBUCSIIMNA OT BEKTOPHOH (YHKIMHU. 3a1ada
BapUaMOHHOTO bonbua. M3onepumerpuieckas 3aqaya. Y paBHEHHUE
WCYHCIICHUS Diinepa-Ilyaccona, Ditnepa-Octporpaackoro. Y cloBHBIN

HKCTPEMYM B 33/1a4ax BapHAIIMOHHOTO HCYMCICHUSA. MeTox
MHOXxwuTenen Jlarpamka. 3aada ¢ MOABHKHOM rpaHUIIEH.

1.4 3amauyu TUHEWHOTO

DKCTpeMyM JMHEWHOTro (YHKIIMOHATa HAa MHOXECTBE B

MPOTPaMMHUPOBAHKS | KOHCYUHOMEPHOM MPOCTpaHcTBe. [ 'paduueckuit MeTosq
penieHus 3a7a4 JINHEHHOTO MPOrPaMMHUPOBAHHUS.
CummiekcHelii  Meroa. TeopeMbl  JIBOMCTBEHHOCTH.
TpaHcnopTHbIE 3a/1a4H.

15 3agaun [TocTanoBKa 3a1a4il ONTUMANIBHOTO yripaBieHus. [IpuHumn
OIITUMAaJILHOIO ontuManpHocTU. [lpunuun bennmana JuHAMUYECKOTO
yIpaBJIEHUS nporpamMMmupoBanus. YpaBHeHue bemmana. [lpuHumn

MaKCUMyMa [HonTpsruna. Teopema 0 YHCIIe

nepexitoYeHnid. Meroy penienust 3a1a4 6e3 orpaHuueHHUs.
Meton HbtoToHa. MeToabl CONPSDKEHHBIX HANpaBICHHM.
UncneHHbIe METO/Ibl PEIICHHUS 33,184 ONTUMHU3aLUU

Kypc Metosst
ONTUMHU3AIUH
(edu.vsu.ru)

2. [lpakmuyeckue 3aHsIMuUsi

2.1 | Ipocreiimas
3aja4ya
BapUaAIIMOHHOI'O
HUCYUCIICHHU.

VYpasuenue Dittepa. YacTHbIe ci1ydan ypaBHEHHS Diiepa.

Kypc Meronbt
ONTUMHU3AIUH
(edu.vsu.ru)




2.2 | Ycnosus VYcnosue Jlexangpa. YcuneHHoe ycnoBue Jlexannpa.

3KCTpEMyMa B Vpasuenue SkoOu. YcnoBue, SKBHBAJICHTHOE YCJIOBHIO
npocreiimreii 3agade | SAxo6u. JlocTaTogHbIe YCIOBHS SKCTpEMyMa.
BapHAIMOHHOTO
WCUNCIICHUS

2.3 Bamaun OYHKIINOHAI, 3aBUCSIINI OT BEKTOPHON (PYHKIINH.
BapUaLlMIOHHOTO Ypasuenue Diinepa-Ilyaccona. Y cI0BHBIN 3KCTPEMyYM B
WCUUCIICHUS 3a/1a4ax BapHalMOHHOTO UCYUCIICHISL. MeTon

MHoxwuTener Jlarpamka. 3anaga bosbna.

2.4 3amaum nmuHeiiHoro | ['padumueckuit  meronm  pemieHuWs — 3aJad  JIMHCHHOTO

MPOTPaMMHUPOBAHUS | IPOrpaMMHUPOBAHUSL. CuMIuIeKCHBIN METOJ.
TpaHCIOpTHBIE 33/1a4H.
2.5 | 3amaun ITocraHoBKa 3aaun ONTUMANBHOTO yrpasneHus. [IpuHnun
ONTHMAJIEHOTO MakcumyMa [loHTpsruna.
yIpaBJIeHUs

13.2. Tembl (pasgenbl) AUCUUNIIUHBLI U BUAbI 3aHATUN

HavnmeHoBaHue Bugpl 3aHaTUN (4acoB)

Ne TEeMbI K KoHTponb
CamocTonTenbHas
n/n (pasgena) Jlekumm | MNpaktnueckne | JlabopatopHbie

a6oTa Bcero
OVUCUMMMNUHbI P

IIpocreiimas
3agada
BapHaOHHOTO
HCUHCIICHUSL.

VYcenoBus
IKCTPEMyMa B
2 | mpocreiiieii 3anaue 7 7 0 8 7 29
BapHAaIMOHHOTO
HUCYUCJICHUA

3amauu
3 | BapHAIMOHHOIO 7 7 0 8 7 29
HUCYUCJICHUA

3agaun TMHEHHOTO
MPOTPaMMHUPOBAHHS

3agaun
5 | onTuMansHOTO 7 7 0 8 8 30
yIpaBJICHUS

WToro: 34 34 0 40 36 144

14. MeToan4yeckune ykasaHma Ansa ody4arowmxca no 0OCBOEHUIO AUCLUMNIIUHDI
(pekomeHOayuu oby4arouuMcsi o 0C80EHUK0 QUCUUNIIUHBI; yKazaHue Hauboree CroxXHbIX pa3derios,
paboma ¢ KoHcriekmamu fekyul, npe3eHmayuoHHbIM MamepuarioM, peKoMeHOayuu o 8bIMNOSTHEHUIO
Kypcoeol pabomel, 110 opa2aHu3ayuu camocmosimesibHol pabomai o ducyuniuHe u op)

Ona obecneyeHnss cucTemMaTUdecko W perynspHoi paboTbl MO M3YYEHUHO
OVCUMMNIMHBI U YCMELIHOTO MPOXOXAeHUs aTTecTauui CTydeHTaM peKoMeHOyeTCs
NpuaepXXmBaTbCs crieayloLero nopsiaka ooy4eHus:

1. CaMocTosiTENbHO oOnpeaenuTb OObEM BpemMeHu, Heobxoaumoro Ans npopaboTku

KaXKQoWn TEMbI.

PerynapHo uady4atb Kaxay TeMy OUCUMMNIIMHBLI Kak MO KOHCMEeKTaM Jiekumn, Tak u no
pekoMeHOOBaHHOW nuTepaType, MCMNonb3ys pasfuyHble (OpMbl WMHOMBUAYAbHOW
paboTbl.

3. CornacoBbiBaTb C npenogasarteniemMm BUAbI pa6OTbI no n3ydeHur AnCUunniinHbI.




4. o 3aBeplleHWM OTAENbHbIX TEM nepedaBaTb BbIMNOMHEHHble paboTbl (omaluHWe
3agaHund) npenogasartento.

5. lMpn ycnewHoOM npPOXOXAEHUN PYOEXHbIX KOHTPOSMbHbLIX WCMbITAHUIA CTYAEHT
MOXeT NPeTeHAOBaTb Ha COKpalleHWe MNporpaMmbl MPOMEXYTOYHOW (MTOrOBOW)
aTtrecTtauum no AUCLUMNINHE.

MeToanyeckune ykasaHus Ans obyyatowmxcs npu camocToaTenbHOn paboTe.

1. CamoctoaTenbHas pabota oOy4yallwmxca HarnpaBfieHa Ha CaMOCTOATENbHOE
OCBOEHMEe BCeX TeM U BOMPOCOB Y4YebHOM OMCUMNAWNHBI, NPeayCMOTPEHHbIX
nporpammon. CamocrtosiTenbHas  paboTa saABndetca  obsaA3aTenbHbiIM  BUOOM
AeaTenbHOCTUM Ans  kaxgoro obydatwowerocss, ee obbem no ydyebHOMYy Kypcy
onpegensietcsa yy4ebHbIM nnaHoM. [lpu camocTtoaTenbHon pabote oby4arowmincs
B3aMMOOencTByeT C peKOMeHOOBaHHbIMM MaTepuanamm npy MMHUMarbHOM ydacTun
npenogasaTens.

2. CamoctositenbHas pabota ¢ ydyebHukamu, y4yebHbIMM nocobussmMK, HaydHOW,
CNpaBOYHOM W NONYNAPHOW NUTepaTypon, MatepuanaMmm nepuognyecknx nUsgaHum m
pecypcammn cetu Internet asnsertca Hambonee aPPEKTMBHBIM METOAOM MNOSyYEHUS
3HaHUW, NO3BOMSET  3HAYMTENbHO  aKTUBM3WPOBaTb  MpouecC  OBMageHud
nHopmMaumnen, cnocobeTeyeT Bonee rnybokoMy YCBOEHWUIO M3y4yaemoro matepuana,
dopmupyeT y obyvaloLLmMxXcs 3anHTepecoBaHHOE OTHOLLEHME K KOHKpEeTHON npobneme.

3. Bonpocbl, koTOopble BbI3bIBAOT Yy OOy4YalOLUXCHA 3aTpyAHEHUs Npu  NOAroTOBKe,
AOMKHbI ObITb 3apaHee COpMynMpOBaHbl M O3BYYEHbl BO BPEMSA 3aHATUN B
ayanTopun ansa OONONHUTENBHOrO pasbsACHEHNSA NpenofaBaTenem.

4. [Ins ycnewHoro u NrogoTBOPHOrO obecnevyeHnsi NTOroB CaMOCTOSTENbHON paboThbl
pa3paboTaHbl y4ebHO-MeToaNYECKNE YKa3aHUs K CAaMOCTOSATENbHON paboTe CTyAEHTOB
Hag pasnUYHbIMK pasaenamu GUCUUNINHGI.

5. Bugbl camocTosTenbHOM paboTbl: KOHCMEKTMpOBaHME Yy4yebHOM ©n  HaydHOWM
nutepaTtypbl; npopaboTtka y4ebHoro martepmana (No KOHCNEeKTam nekumn, ydebHom u
Hay4yHON nuTepaTtype); pabota B aNeKTPOHHOM OGubnmMoTevHom cucteme; paborta c
MH(POPMALMNOHHBIMW  CMPaBOYHBIMW CUCTEMaMW, BbINOSIHEHWE [OMALLHUX 3afaHun
(MPaKkTUYECKMX U TEeOPEeTUYECKNX); BbINOSIHEHNE KOHTPOSIbHbIX paboT; MOAroToBKa K
NPaKTUYECKNM 3aHATUAM; paboTa ¢ BonpocaMu A5 CaMOMpOBEPKN.

6. Bce 3apaHus, BbinonHsemMble CTygeHTaMuM CaMOCTOATENbHO, NoanexaT nocnenyowen
npoBepKe npenogaBaTenem.

15. NepeyeHb OCHOBHOM U AOMOJNIHUTENBLHOWN NUTepaTypbl, PECYPCOB UHTEpPHET,

HeoOXoaMMbIX ANsi OCBOEHUSI AUCUMUMIMUHBLI (Criucok numepamypbl 0GopMasemcs 6
coomeemcmeuu ¢ mpebosaHusimu FOCT u ucnionb3yemcsi obwiasi ckeo3Has Hymepauyusi 0511 ecex 8udos8

UCMOYHUKO8)
a) OCHOBHas nuTeparypa:
Ne n/n NcTOYHMK
Juddepennnanbabie U MHTETPATbHBIC YPABHEHUS, BApUALIMOHHOE UCUYHCIICHHE B
1 npuMepax U 3ajgavax : yueonoe nocodue / A.b. Bacunbsesa [u np.] .— U3na. 3-e, ucnp. —

CII6 ; M. ; KpacHonap : Jlans, 2010 .

2 Mopc M. Bapunannonsnoe ucuuciaenue B neaoM / M. Mopc ; iep. ¢ anri. JL.b.




Beprtreiima ; non pen. M.A. TaitmanoBa .— M. ; MbkeBck : MHCTUTYT KOMITBIOTEPHBIX
uccienoBanuil : PerynspHas u xaotudeckas 1uHamuka, 2010 .

Axymuu W.JI. Marematudeckoe mporpaMMHUpOBaHKE B IIPUMEpaXxX U 3ajavax : yueOHoe

3 nocobue / N.JI. Akymmu .— U3x. 3-e, ctep. — Cankr-IletrepOypr ; Mocksa ; Kpacaonap
: Jlangn, 2011 .
AtretkoB A.B. MeTobl onTuMuU3anuy : yaeOHoe mocobue : [ CTy/. BhICII. yueo.

4 3aBeaeHuii| / A.B. Atretkos, B.C. 3apyoun, A.H. KanaraukoB .— Mocksa : PUOP :
NHOPA-M, 2013 .
Bacwiber @.11. Metoasl onTUMHU3aIMy : [ Y4€OHHK TSI CTY. BY30B, 00yY. 1O

5 cnerransHocTr BITO 010501 "Tlpukinagnas maremartuka u napopmaruka'] : [B 2 4.] /

®.I1. BacunseB .— Mocksa : U3a-so MITHMO, 2011.

©0) gononHUTenbHasa nutTeparypa:

Ne n/n NcToYHMK

5 [Toxopwnsrii FO.B. Ontumanbabie 3a1a4u : [yaeOHoe mocobue] / FO.B. TlokopubIit .—
M. ; MxeBck : Perynsap. u xaotnd. guHamuka : IH-T komnerotep. uccnen., 2008 .

; [Tokopnsrii FO.B. Kpatkuii kypc MareMaTiuyeckoi TEOpUU ONTUMAJIbHBIX 3a/a4. -
Boponex : OAO "llentpanbHo-YepHozemHoe usgarensctso’, 2007,

8 [Monutpsarun JI.C. Ilpunuun makcumyma B onTuMansHoM ynpasnenuu / JI.C.
[lontpsrun. - M. : Hayka, 1989.

9 Axwueszep H.U. Jlekuuu no Bapuarnmonnomy ucuucnenuto / H.M. Axuesep. - M. :
I'ocrexusnar, 1955.

10 I'annees D.M. Kpatkuii Kypc Teopun sKkcTpeManbHbIxX 3a1a4 / D.M. I'amiees, B.M.
Tuxomupos. - M. : U3g-so MI'Y, 1989.

1 I'enpdang .M. Bapuanronnoe ucuucienne / I.M. I'enbdang, C.B. @omun. - M. :
duszmatiur, 1961.
Onwcronbil JI.3. uddepenimanbubie ypaBHEHUS U BapHAIIHOHHOE UCYHCIICHUE !

12 yueOHuK Ui pu3. u pus.-mar. pax. yH-toB / JI. D. Dnbcroms . - 4-e u3ad. - M. :

Onuropuan YPCC, 2000.

B)MH)OPMaLMOHHBIE SMNEKTPOHHO-00pa3oBaTenbHble pecypchbl (ohulmnanbHble pecypebl MHTEPHET)™:

Ne n/n Pecypc

13 ONEKTPOHHBIN KaTajaor Haquo_I?I 6ubnuorekn BopoHekckoro rocy1apcTBEHHOTO
yuauBepcurera. — (http // www.lib.vsu.ru/)

14 OneKTpOHHBIM Kypc MeToibl onTUMU3alni

(edu.vsu.ru)

* BHavane ykasbiBatotcd OBC, ¢ kKoTopbiMM MMetoTca gorosopa y BIY, 3aTem OTKpbITble 3MEKTPOHHO-
obpasoBaTenbHble pecypchbl, OHNanH-Kypcbl, Y MK

16. lNepeyeHb y4yebHO-meTOAMYECKOrO obecne4vyeHUss AN CaMOCTOATENIbHOMU

paboTbl (yuebHo-memodudeckue pekomeHdayuu, nocobus, 3adadHuUKU, Memoduyeckue yKasaHus ro
8bIMOIHEHUIO MPaKMUYeCKUX (KOHMPOIbHbIX) pabom u dp.)

Ne n/n NcToYHMK

1 JMnakTHUecKuil Matepualn no Bapuanuonnomy ucuucienuto / FO.B. TlokopHslii [u ap.]
-Boponex : U1 BI'Y, 2007.

5 Junaktruueckuil MaTepuan no merogam ontumusaiuu / F0.B. TlokopHsiit [u ap.] -

Boponex : UL BI'Y, 2007.



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

17. OGpa3oBaTenbHbleé TEXHONONMU, UCNOoNb3yeMble Npu peanusauum y4eOGHOM
OUCLUMNINHBLI, BKNOYas AUCTaHUMOHHbIe obpa3oBaTenbHble TexHonorum (OOT),
3neKTpoHHoe obyyeHue (J0), cmewaHHOe OOy4eHue):

AuncumnnmHa MoXeT peannsoBbIBaTbCS C MPUMEHEHUEM OUCTAHLMOHHbIX
obpasoBaTenbHbIX TEXHOMOMMIA, HaNnpMMep, Ha nnatgopmMe «ANEeKTPOHHbIN
yHuBepcuteT BI'Y» (Kypc Metoabl ontummsaumin (edu.vsu.ru)).

MepeyveHb Heobxoammoro nporpammMmHoro obecnevexus: Mozilla Firefox (Mozilla Public

License

(MPL),

OecnnaTtHoe

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

n/mnu

cBobogHoe

no,

18. MaTepmanbHO-TeEXHUYECKOEe obecneyeHne QUCLUUNIUHbI:

YyebHasa aygutopus: cneuynanuanposaHHas mebenb

19. OueHou4HbIe cpeAcTBa ANsi NPOBeAEeHUA TEKYLEN U MPOMEXYTOYHOMN
aTTectauumm

MopsiAoK OLEHKN OCBOEHMS 0byyatoLmMMmcst ydeGHoro maTepumana
onpeaensieTcs coaep)xaHMeM cneayoLmx pasnenos ANCUUNINHLI:

JINUeH3nA:

HavnmeHoBaHue
Ne asnena MugukaTop(bl)
n/ pasi KomneTteHumsa(n) | DOCTUXEHUS OueHouyHble cpeacTea
AVCUUNITUHBI
n KOMMeTeHL MM
(mogyns)
IIpocreiimas 3anaya ONnK-1.1,
BapHAI[HOHHOTO OrK-1 OnK-1.2, MpomexyTouas arrecrauvs a
1 | meuncnenus, OMK-2 OMK — 1.3 ak3ameH, KoHTponbHas pabota 1,
KOHTPOMbHO-N3MepuTernbHbIE
OrlK-2.1, MaTtepuarnbl K 3k3aMeHy
OllK-2.2
OrnK-1.1,
VYc1oBHs 9KCTpEMyMa B ONK — 1.2 MpomexyToyHas aTTectaums -
5 mpocTenmiei 3axade OrliK-1 oMK — 1'3’ ak3ameH, KoHTponbHas paboTta 1,
BapHAIlHIOHHOTO OMK-2 ' KOHTPOMbHO-U3MepUTENbHbIE
HACUYUCIIEHUSA OlnK-2.1, MaTepuarbl K 9k3aMeHy
OrnK-2.2
OMnK - 1.1, MpomexyTouHas arTecrauus -
Sanaun OnK-1.2, POMEXY y
OrnK-1 ak3ameH, KoHTponbHas paboTta 1,
3 | BapHAIOHHOTO OnK-1.3
OMK-2 KOHTPOJSIbHO-U3MepUTenbHble
HUCYUCIIEHUS ONnK-2.1
y MaTepuansl K 3k3aMeHy
OllK-2.2
OnK - 1.1, MpomexyToyHas atTectauusi -
. OmMK-1 oMK - 1.2, pomexy y
4 3a1a4u TMHEHHOTO OMK-2 ONK—1.3 ak3ameH, KoHTponbHas paboTta 2,
[IPOrpaMMUPOBAHUS ) KOHTPONbHO-N3MepUTENbHbIE
OrK-2.1, MaTtepuarnbl K 3Kk3aMmeHy
OlK-2.2
3amaun ONTUMAIHHOTO OnK-1.1,
yrpaBeHus ONK — 1.2 MpomexyToyuHas aTTectauud -
5 OrlK-1 OMK — 1 3’ ak3ameH, KoHTponbHasi paboTta 2,
OMK-2 ' KOHTPOIbHO-NU3MepUTeNbHbIE
OrK-2.1, MaTtepuarnbl K 3Kk3aMeHy
OrnK-2.2

I'Ipomex(yTquaﬂ arrectauuma
CDopma KOHTPOJ14 - 3K3aMeH

I'Iepequb BOMPOCOB K 3K3aMeHYy.



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

20. TvnoBble OLEHOYHbIe CcpeAcTBAa M MeToAUYECKMe  MaTepwuanbl,
onpegensilowue npoueaypbl OLleHUBaHUA

20.1 TeKywmi KOHTPONb yCneBaeMoCTH

KoHTponb ycneBaeMocTy no gUCLUNIIVHE OCYLLECTBNASETCA C MOMOLLIO CreayHLLMX
OLIEHOYHbIX CPEACTB: KOHTPOsbHas paboTa 1, koHTponbHas paboTa 2.

IIpuMepHBIA KOMIUIEKT 3aJaHUI 151 KOHTPOJbHBIX padoT

KonTtpoJsabnas padora Nel
Bapuanm 1

3aganue 1.

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

1
®(u)=[(u?)dx  u0)=u'(0)=0 u@)=u'1)=0
0

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

3amanue 2.

UccnenyiiTe Ha cinalblil SKCTpEMyM

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

CoctaButenb %7_/ M.B. 3BepeBa

(noanuchb)

Bapuanm 2
3ananue 1.

Haiinmute nomycTuMBbIe SKCTpeMany i 3aaHHBIX (PYHKITMOHAJIOB:

b
®(u)=j(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)=2.5
0



3aganue 2.

UccnenyiiTe Ha caObIi SKCTPEMYM

2

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

1
%7_/ M.B. 3BepeBa

(noanuchb)

CocTaBuTtenb

KonTpoabnas paéora Ne2
Bapuanm 1
Samanune 1.

Pemure 3a1auy TMHEMHOTO OBICTPOACHCTBUS

3amanue 2.

2X, +3X, <6,

L =3X; + X, — Max npu orpaHuyYeHusX 3 2X; —3X, <3,
X, 20, X,2>0.

5X; +2X, <6,

L =16X, + 9X, — max npu orpaHUYeHUAX < X; + 3X, <6,
X, 20, X,2=0.

X; U X, — LeTble.



CoctaButenb M.B. 3BepeBa

(noanuceb)

Bapuanm 2
3aganue 1.

PemuTe 3ana4y TMHERHOTO OBICTPOAEHCTBHUS

X1'=U

. -1<u<3
X2 = Xl - U

3amanue 2.

L = 2%, —10X, — min npu orpaHu4eHusIx < X; —5X, = -9,
X, 20, x,2=0.

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

CoctaButenb M.B. 3BepeBa

(noanuchk)

Tekywmn KOHTpONb npeacraBnser cobon  nNpoBepKy YcBOeHUs Yy4ebHOoro
MaTepuana TeopeTMYeCcKoro 1 NpakTU4YeCcKoro Xxapakrepa, perynspHo oCyLLEeCTBISEMYHO
Ha 3aHATUAX.

K OCHOBHbIM (opMam TeKyLlero KOHTPOMs MOXHO OTHECTU YCTHbIM Onpoc,
NPOBEPKY AOMALUHUX 3a4aHUN, KOHTPOsbHbIE PaboThl.

3agaHve Ons TeKywlero KOHTPONs U NpoBeAeHMs NPOMEXYTOYHON aTTecTauuun
AOMMKHbI BbITb HANpPaBneHbl Ha OUeHUBaHUE:



1. YPOBHSI OCBOEHUA TEOPETUYECKUX U MPaKTUYECKUX MOHATUM, HAYYHbIX OCHOB
npodeccnoHanbHON AeATeNbHOCTY;

2. cTeneHu roTOBHOCTM oOOyvaroweroca nNpuUMEHATb TeopeTudeckne u
npakTuyeckune 3HaHWS n npoeccrnoHarnbHO 3Ha4YNMyHO MHpopmauuio,
COOPMUPOBAHHOCTU KOTHUTUBHBIX YMEHUN.

3. nproBpeTeHHbIX YMEHUMN, npodeccuoHanbLHo 3HaYUMBbIX ans
npodgeccnoHanbHON AeATENbHOCTM.

TekywMn KOHTpONb MpedHasHayeH [Ans MpOBepkM xoda W KavecTBa
POPMMPOBAHNA KOMMETEHLUMIN, CTUMYyNUpoBaHUS Yy4yebHonm paboTbl obyvaembix W
COBEPLUEHCTBOBAHNA METOOMKM OCBOEHUs HOBbIX 3HaHuin. OH obecneunBaeTcs
NpOBEeAEHMEM KOHTPOSbHbIX 3aJaHui U OOMalHUX paboT, NPOBEPKOM KOHCMEKTOB
NeKuuin, Nnepuoamyecknm onpocom criyiatenen Ha 3aHaTUsX.

dopmbl, MeTOObl WU NEPUOAMYHOCTb  TEeKyLWlero KOHTpons onpegenser
npenogasaTerib.

Mpn TeKylem KOHTpOsfie YpOBEHb OCBOEHWUS y4ebHOW OMCUMMNANHBI U CTENEHb
COPMUPOBAHHOCTM  KOMMETEHUUN ONpPedensiTca OueHKaMM «3a4TeHO» W «He
3a4TeHOY.

OnuncaHue TeXHONOrMM NpoBeaeHUsA

TecTupoBaHWe 1 KOHTPOSbHblEe PaboTbl NPOBOAATCS MUCbMEHHO.
TpeboBaHMe K BbINONTHEHUIO 3a4aHUN

KoHmponbHas paboma

3a KOHTPOsbHYl0 paboTy CTaBUTCS OLEHKA «3a4TeHO», B Ccly4vae, ecnu
06yyaloLLMINCS BbIMNONHUI:

- nNpaBuJibHO B MOJIHOM obbeme Bce 3agaHus KOHTpOJ'IbHOIZ pa6OTbI, nokKas3arl
OT/IMYHbIE BlNageHUA HaBblKaMU MPUMEHEHUA NOoJTy4YEHHbIX 3HaHMN 1" yMeHMVI npu
peweHnn I'IpOd)eCCI/IOHaJ'IbeIX 3alad B paMKax yCBOEHHOIro martepuana;

- obyvalolwuincs BbLINOMHUN BCe 3adaHusi C HeObOMbLUMMU HETOYHOCTAMU U
nokasan xopolive BrageHusi HaBblkaMy MPUMEHEHUS NMOMYYEHHbIX 3HAHWUA U YMEHUN
npu pelweHun npodeccruoHanbHbIX 3aa4 B paMkax YCBOEHHOro Matepuana;

- obyvatoWwmin BbINOMHUN MNOSIOBUHY W3 NpPeasioXKeHHbIX 3afaHuiA NpaBuIbHO,
ocTanbHble C CYLIECTBEHHbIMW HETOYHOCTSIMM U NoKasan YAoBNeTBOpUTENbHOE
BnageHWe  HaBblkaMyM  MOMYYEHHbIX  3HAHWA W YMEHWA NpU  peLleHuu
npodpeccroHarnbHbIX 3a4a4 B paMkax YCBOEHHOro matepuana.

B ocTanbHbIX cnyyasix obyyatoemycs CTaBUTCS 3a KOHTPOSIbHYH paboTy «He
3a4TEHOY.

20.2 NMpomexyToyHaa aTrectaums

NMpomexyToyHaa artTecTauumsi npefHasHadeHa ANs onpefeneHus YpPoBHSA
OCBOEHUA BcCero obbema yyebHOM AucuMnnuHbl. [MpomexyTodHas aTTectaums no
ancuunnunHe «MeToabl oNnTUMU3aUUU» NPOBOAUTCS B POpME dK3aMeHa.

MepeyeHb BONPOCOB K 3K3aMeHy:
1. AGctpakTHas TeopeMa Depma.
2. [IpocTeitmias 3aga4a BapualiOHHOTO UCUYHUCIICHU. Y paBHEHUE Ditiepa.
3. Jlemma Jlarpanxa.
4. IlepBble HHTETpaJIbl B YACTHBIX CIy4YasiX ypaBHEHUS Diliiepa.



5. 3agava 0 OpaxucTOXpoHeE (C penieHueM)

6. Teopema u nemma J{ro-bya-Peiimona.

7. I'magkocTh SKCTpeMaei.

8. 3anmaua I[lyaccona

9. ®yHKUIMOHATBI OT BEKTOPHBIX (PYHKIUH

10. 3agaga OcTporpaackoro

11.3agaua bombia

12.Btopas Bapuanus. Teopema o 3HaKe BTOpoi Bapuaiuu. Bropast Bapuanus B

MIPOCTENIIEN 3a/1a4€ BAPUALMOHHOTO NCYUCIIEHHUS.
13.Teopema Jlexxanmpa.

14. Teopema Jlexanapa-Jlarpanxa

15.YcnoBue Axkobu

16. Heocmusiiust ypaBHeHUs SIkoOu

17.Teopema llltypma

18. Teopema o HeoctMUIALIMH (00 SKBUBAJIEHTHBIX YCIOBUSIX)

19. Ycunennas teopema Sxodu

20. JlocTaTo4HOE YCIOBHE CIA00TO DKCTpEeMyMa

21. Jlemma 00 OILIEHKE «XBOCTa.

22. TeopeMa 00 sKCTpeMyMe JIMHEHHOTO (PyHKIIMOHAIIA
23. Beinykiiast 06osouka. Teopema o BBITYKJIONH 000JI0UKeE.
24. Kputepuii BBIITYKIOCTH.

25. Teopema 0 TOCTHKEHUHU IKCTpEMyMa B KpailHEeH TOUKE.
26.ANTOPUTM CUMITJIEKCHOTO METO/1a

27. ITocTaHoBKa 3a/1a91 ONTUMAIBHOTO YIIPABICHHUS.

28. Jlemma 1 o ciBure yrpaBieHHUS.

29. Jlemma 2 0 Cymeprno3ulliy yIpaBICHHA.

30. IIpuHIUT ONTUMATIEHOCTH.

31. YpaBuenue bennmana ais 3amaun ObICTPOICHCTBUS.
32. [lpunnun makcumyma [loHTpsiruHa.

lMpomexyTodHaa aTTecTauus, Kak NpaBuIio, OCYLLECTBISIETCA B KOHLUE ceMecTpa
N 3aBepluaeT u3yyeHne AncuMnnHbl. NpomMexyToyHas atTectaums NoMoraeT OUEeHUTb
bonee KpynHble COBOKYMHOCTU 3HaHWA W YMEHWW, B HEKOTOPbIX Clyvyasx — Aaxe
dopmupoBaHMe onpeneneHHbIX npodeccnoHanbHbIX KOMMeTeHuMn. Ha ak3ameHe
OLEeHMBaeTCs YPOBEHb OCBOEHUS yHeOHON ANCLMMINHBI U CTENEHb CHOPMUPOBAHHOCTHU
KOMneTeHuuu onpegensTcs oLeHKamu «OTIIUYHOY, «XOpPOLLOY,
«y[OBIETBOPUTENBHOY», KHEYAOBNETBOPUTENBHOY.

OnucaHue TeXHONOruM NpoBeAeHUs

Ha ak3ameHe CTygeHT BbITArMBaeT OWNeT, KOTOPbIA  COAepXWUT [OBa
TEopeTUYeCcKMx Bonpoca n YeTblipe npakTuyecknx. Bce Bonpockl u 3agayun, Bxoaswme B
OuneTbl, OXBaTbIBAOT BECb MaTepuan, U3y4aemblii 3a BECb CEMECTP.



IIpumepHBbIi KOMILIEKT OMJIETOB VISl IK3aMeHa

KoHTpOonbHO-n3amMeputensHbln maTepuman Ne 1

1. 3agauya bonbua
2. DKCTpeMyM JIMHEHHOTO (PyHKIIHOHAIA

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

12
u
®(u) = j7dx+ u(0)+u()
0
4. BO3MOXEH JIM cllydail, KOrjia SKCTPEMYM JIMHEHHOTO (PyHKIIMOHAJIA
JIOCTUTAaeTCs BO BHYTPEHHEU Touke kommakra G?

5. BeimuiuTe ypaBHEHHE U YCIOBUSI, KOTOPBIM JIOJKHA YOBIETBOPSATH TOUKA
MUHUMYMa (QyHKIIOHAJa

1un2 1
®(u) = [—dx—Juxdx, u(0)=u'(0)=0.
02 0

6. Pemnre cMMIIEKCHBIM METOJOM

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

CoctaButenb M.B. 3BepeBa

(noanuchb)

KoHTponbHO-n3mMepuTenbHbii matepuan Ne 2

1. AGctpakTHas TeopeMa depma.

2.Ypasuenue bennmana s 3a1aun ObICTPOCHCTBUS.

fo2 U g
3. BemummTe nepByto Bapuanuio GyHKIHoHana d(u) = I #dx —_[udx,

0 0
3aJ]aHHOTO Ha MpocTpaHcTse C[0]]



4. Pacriumurte ypaBHeHUe benmnMana s 3a1aun X'=Xx+Uu, |ul<l, B R1. Ilycth

T(x):xz.

5. BeinumuTe ypaBHEHHE U YCIOBHSI, KOTOPBIM JOJIKHA YJIOBJIETBOPITH TOUKA
MUHHAMYMa (DyHKIIMOHAJIa

1/v2 n2
D(U) = j%dx,
0

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

6 Pemure cUMIIEKCHBIM MCTOJO0M

X1 — Xp — X3 +6X4—> max

—X1+2X2—X3+X432

X1 + Xp + X3 —2X4 <12

2% +5Xp +4X3+2X4 <6

XjZO j=1, ..... 4,

CocTtaButenb

M.B. 3BepeBa

(noanuchb)

KpI/ITepMVI BbICTaBJIEHNA OLIEHOK:

OueHkn

Kputepumn

OT1nu4yHo

oby4yalolWnncs nokasbiBaeT BbICOKUA WHTENNEKTyasbHbIA U
OOLLEKYNbTYPHbIA  YPOBEHb, [NyOOKOE U BCECTOPOHHEE
3HaHWe npegmMeTa, Ha BCe BOMNpocbl 6Guneta AaHbl
npaBusbHbIE ncyepnbiBaroLme OTBETHI, npusegeHbl
AokasaTenbcTBa obyvaroLwmmnca apryMeEHTUPOBAHO U FIOTMYHO
nanaraet maTtepuvan, NpaBuIibHO pellaeT BCce MNpeaioKeHHble
npakTuyeckne 3agaHus; OOMNOMHUTENbHbIE BOMPOCbI He
BbI3bIBAKOT 3aTpygHEHUN

XopoLuo

obyyalwLmincs MnokasblBaeT CBOW  MHTEMNEeKTyanbHbIi  ©
O6LLEKYNbTYPHbIA YPOBEHb, TBEPOO 3HAET npeaMeT y4yeGHow
AVCUMMNMMHBI, NOMMYHO M3naraeT MW3y4YeHHbI MaTepuan,
YMEeT MPUMEHSATb TEOPETUYECKME 3HaAHUS AN peLUueHUs
NpaKkTUYeCckNX 3adaHus, Ha BOMPOCbl OWMEeTbl MOMNyYeHbl
NonHblE N BepHble OTBETbl, NPUBEAEHO A0Ka3aTenbCTBO, HO
ecTb HebonbliMe HEeTo4YHOCTM B  (DOPMyNUpOBKax U
3aTpyaHEHUS NpU OTBETE HA AONONHUTENbHbIE BOMNPOCHI

YnoBneTBOPUTESNIbHO

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




3HaHUA npeamMeTa, npaktnyeckme 3agaHn4a pewnTb He MOXeT,
TakKXe He MOXET NpunBeCTn JOKa3aTENbCTBA.

HeynoBneTBoOpuUTENbHO | CTENEHb OCBOEHMSI Y4ebHOW AUCUMMNUHBI OBy4YaeMbiM He
COOTBETCTBYET KPUTEPUSIM, MpPEeObsBASEMbIM K OLEHKe
«yOOBNETBOPUTENBHOY

20.3 ®oHA OUEHOYHbIX cpeaAcTB C(POPMMUPOBAHHOCTU KOMMETEHUUN CTYOEHTOB,
pekomeHAyeMbIn ANA NpoBeAeHUsA AuarHocTuYeckux pador

1) 3aKkpbIThle 3agaHUga (TECTOBbIE, CpeaHUN YPOBEHb CIOXHOCTU):

3aganue 1 IlepBas Bapuanuus QpyHKuroOHaNA (D(X) onpezensercs Kak
2

A 22 (D(X‘Fﬂh) Hpnﬂ,zo

b CD(X‘F/lh) HpI/I/?.«ZO
d

B (D(X‘Flh) HpI/Il:l

3aganue 2

IlycTh mMmeeTcss TpM MOCTaBIIMKA OJHOPOAHOrO ToBapa ¢ 3amacamu 40, 25, 35 en. u Tpu
noTpeduTeNst 3TOro ToBapa ¢ moTpedHocTssMu B KommuectBe 50, 30, 20 ea. COOTBETCTBEHHO.
CTOMMOCTH TEpPEBO30K €IMHHIIBI TOBAapa OT KaXKIOTO MOCTAaBIIMKA K KaXIOMY MOTPEOUTEIIO

3a/1aHbl MaTpuIel TapudoB ( B JIeH. e]1.)

~N AP
o1 O N
w © N

Tpebyercs HAlTH MJ1aH MEPEBO30K C MUHUMAJIbHOW CTOMMOCTBIO. BbIOpaTh, K KakoMy THUITY
OTHOCHTCS dTa 3a/1a4ya

A 3amaga TMHAMUYECKOrO TPOrpaMMHUPOBAHMUS
b 3agada nuHENHOrO MporpaMMUpOBaHUs

B 3apnaua BeImyKkI0ro nporpaMMHUpOBaHUs

I' 3agavya HEMMHEWHOTO MPOrPaMMHUPOBAHUS

3amanue 3




1
Beimumite ypaBaenus Jiiepa i pyHkunoHana O(x) = J‘(X'2 —x%)dt, x(0)=x(1)=0
0

AX"+x=0
g X"—Xx=0
BX"+2X=0
3amanue 4

1
Beimumvre BTOpyIo Bapuaruio s GyHkiponana d(x) = I(X'Z —x*)dt, x(0)=x(1)=0
0

A j(Zh'z—th)dt, h(0) = h(1) =0
(2h2+ 2h?)dt, h(0) =h(L) =0

b

B

(h2+2h%)dt, h(0)=h(1)=0

3amanmue 5

B cyrouHBIl panMOH BKJIKOYAKOT JBa NPOAYKTA NMHUTAHUSA Pl u P2, [pu4eM IMPOaYyKTa Pl
JOJDKHO BOMTH B panmoH He 6osee 200 ex. Crommocth 1 en. mpoaykra P; cocrasmisier 2 pyo.,

npoaykta P, — 4 py0. CoxepikaHue MHUTATENBHBIX BEIIECTB B | €. MPOAyKTa, MHHUMAJIbHBIC

HOpPMBI NOTpeOsIeHNs yKa3zaHbl B Tabuuie. OnpenesuTs paluoH MUTaHUs, CTOUMOCTh KOTOPOTO

OyJeT HauMEeHBIIIEH.

[MuraTensHbIe MuHuManbHast HOpMa NOTpeOIeHNs ConepkaHKe MTATENbHBIX BEIIECTB
BEIIEeCTBa B | en. nponykTa

Pl I:)2

A 120 0,2 0,2

B 160 0,4 0,2

Pemenne MoxeT OBITH HAMIEHO C IIOMOIILIO:
A. I'padudeckoro metosia
b. MeToma moTeHIIMAIOB
B. CuMmiiekcHOrO MeTona



I'. Metona MUHUMAIBLHOTO DJIEMEHTA
J1. MeTropna ceBepo-3amagHOro yria

3amanue 6
Jist ymydinenusi (UHAHCOBOTO TMOJIOKEHUS (UpMa MPHHIIA pelieHre 00 YBEJIMYCHUU BBITYCKA

KOHKYPEHTOCIIOCOOHOM MPOAYKIMH, AJIS YEro MPHUHSITO pelieHHe 00 YCTaHOBKE B OJAHOM W3

IIEXOB JIOTIOJIHUTENILHOTO 000py0BaHus, 3aHuMatoiero 19/3 M2 mwiomaau. Ha npuobperenue
JIOTIOJTHUTENBHOTO 00opynoBaHus (upma Bbaenmia 10 y.e., Ipu 3TOM OHa MOXET KYNUTh
obopymoBanue 2 BuaoB. [IpnobpeTeHre oqHOr0 KOMIUIEKTa 000pyaoBaHus 1-ro Buaa cTouT 1
y.e., 2-ro Buga — 3 y.e. [IpuoOperenne ogHOro KOMILIEKTa 000pyJ0BaHHs 1-TO BUIA MO3BOJISAET
YBEJIMYHUTH BBIIYCK MPOAYKIMH B CMEHY Ha 2 INT., @ OJHOTO KOMIUIEKTa 000pyJOBaHHS 2-TO

BUJa — Ha 4 T, 3Haﬁ, 4TO i1 YCTAaHOBKHM OJHOI'O KOMIIJICKTA O60py&0BaHI/I$[ 1-ro BuUJa

Tpedyercs 2 M TUIOIIAIH, a JUIs 000pyAoBaHus 2-ro Buaa — 1 M IUTOLIA ¥, ONIPEICTUTh TAKOH
Ha0Op JIOMOIHUTEIFHOTO 000PYI0BaHHS, KOTOPBIH 1aeT BO3MOKHOCTh MAaKCUMAJIbHO YBEIHUUTh
BBIITYCK IIPOJYKIIUU.
K kakomy Tumy 3a7a4 OTHOCUTCS J1aHHasA?

A. 3agaya 1en04YMCIEHHOr0 MPOrpaMMHPOBaHUS

b. 3agaya BBIIYKIIOr0 IpOrpaMMHUpPOBaHUS

B.3aﬂaqa JUHAMHUYCCKOI'O ITpOrpaMMUpPOBaHUs

3amanue 7
Haiitin makcumyMm ¢yHKIIHMOHANIA L=2 X1 + X5 mpu orpaHu4eHUAX

2 2
X~ +X," <16,

X2 2 0.

A 45 5.5 B35 T.0

3ananue 8

Bbruncnure 3HaueHuWe JOMYCTUMOM SKcTpeManu B Touke X=-0,5 g QyHKkuHOHaNA

D(X) = T(thx—x'z)dt, x(-1) =1, x(0) =0

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



2) OTKDbITbIE 3aaaHUg (TECTOBbIE, MOBbLILLIEHHbLIN YPOBEHb CITIOXHOCTU):

3aganue 1

BriOepuTe BEepHBIE YTBEPKICHUS
A. MHoxecTBO G BBIIYKJIO, €CTH OHO COJIEPKUT CBOM KpaiHUE TOUYKH.
b. MuoxxectBo G BBIYKJIO TOTJA U TOJIBKO TOIJa, KOrJla OHO COBIIAJAeT CO CBOEH BBIMYKIION

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

I'. MHOXECTBO KpallHUX TOUYEK SIBJISIETCS BBITYKJIBIM.

3aganue 2
o 1
Brruncnute 3HaueHue mepBoil Bapuanuu GyHKIIMOHAIA f 0 x'? dt B Touke X=t o HaIPaBJICHUIO

h=t.

3ananue 3
Beinumivte 3Ha4eHUE TOMYCTUMON SKCTpeMalTd JUTsl (QyHKIIHOHAIA

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

3aganue 4

Brimumurre 3Ha4eHne JOMyCTUMOM SKCTpeMail PyHKIIMOHAIA f01(720t2x — x”z)dt, x(0)=0,
x’(0)=1, x(1)=0, x’(1)=2,5 B Touke t=0,5

3amanue 5

T

2

byner mu ¢pynkimonan ®(h) = I (' —h?®)dt, h(0)=0= h(%) HEOTpHUIATENbHBIM?
0

3ananmue 6

Byner nu ypaBHeHue

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

Y CcTaHOBUTE COOTBETCTBHE MEX]Ly TUIIOM 33/1a4M M HanboJsee 4acTo MPUMEHSIEMbIM METOJIOM €€
pelieHus

1.3amaua MMHEMHOro MPOrpaMMHUpPOBaHUS

2.3a7aua 11eJI0YUCICHHOTO IPOrPaMMHPOBAHUS

3. TpancnopTHas 3a1a4a

4 3agava TMHAMHUYECKOTO MPOrPaMMHUPOBAHUS

A. Merton beinmana



b. CuMImiekcHBINA METON
B. Meron I'omopu

I'. MeTo nmoTeH1aioB

3amanue 8
[lycTh mMmeeTcss TpW 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 KaXKIOTrO MOCTABIIMKA K KAKIOMY MOTPEOUTEIIO

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

~N e
g o N
W © N

Tpe6yeTc;1 HaWTH IIJIaH IIEPCBO30K C MUHUMAIbHOU CTOMMOCTBIO.

OnTUMabHBIN TUTaH MEPEBO30K MOYKET OBITh HAWJIEH C TTIOMOIIBIO:
A. I'padmaeckoro merona
b. MeTtoma noreHImaioB
B. CummiekcHoro meroaa
I'. MeTona MUHUMAIBLHOTO JIEMEHTA
J1. Merona ceBepo-3anagHoro yria

3aganue 9
B CcyTouHbIii palMoH BKJIIOYAIOT JBa NpojaykTta nutanus P u P,, mpuuem mpoaykra P

JOJDKHO BOMTH B pannoH He 6onee 200 en. Croumocts 1 en. mponykra P; cocrasuser 2 pyo.,

npoaykra P, — 4 py6. ConepxaHue MUTATENbHBIX BEUIECTB B 1 €. MPOAYKTa, MUHUMAJbHbIE

HOpPMBI NOTpeOsIeHNs yKa3zaHbl B Tabuuie. OnpenesnuTs paluoH MUTaHUs, CTOUMOCTh KOTOPOTO

OyJieT HauMEeHbIIIEH.

IIutaTenbHble MunumabHas HopMa CopepxaHne MUTATENBHBIX BELIECTB
BELIECTBA notpeOieHus B | exn. mpoaykra
P, P,
A 120 0,2 0,2
B 160 0,4 0,2

B otBer HaluncaTtb, CKOJIbKO €AWHUIl TPOJAYKTa P2 JIOJDKHO BOUTH B ONITUMAJIbHBIM panroH

3aganue 10. Pemuuts 3aauy. B oTBeTe ykazaTh MUHUMAaNbHOE 3HAU€HHE (DYHKI[MOHATA



3X, + X, 29,
X, +2X, =8,
X, +6X, 212,
X, 20, x,2>0.

L =4x; +6X, = MiN npu orpanuuenusx

3aganue 11
Jist ymydinenusi (UHAHCOBOTO MOJIOKEHUS (UpMa MPHHIIA pelieHre 00 YBEIMYCHUU BBITYCKA

KOHKYPEHTOCTIOCOOHOH MPOAYKIMH, JUISI 4ero MPHHATO peuieHHe 00 YCTaHOBKE B OJHOM U3

IIEXOB JIOTIOJIHUTENFHOTO 000pYyAOBaHus, 3aHnMaroero 19/3 MZ wiomaau. Ha mpuobperenune
JONOJHUTENBHOTO o0OopynoBanus ¢upma Beigemwia 10 y.e., IpH 3TOM OHa MOXKET KYIHUTh
obopynoBanue 2 BuaoB. [IppoOpereHne oJHOTO KOMIUIEKTa 00opyaoBaHus 1-ro Buma crout 1
y.e., 2-To Buma — 3 y.e. [IpuoOpereHne 0JHOro KOMITJIEKTa 000pYyAOBaHUs |-r0 BHIa MO3BOJISICT
YBEJIMYUTH BBITYCK MPOAYKLUU B CMEHY Ha 2 IIT., @ OJHOIO KOMILJIEKTa 00OpyI0BaHUS 2-TO

BUJa — Ha 4 mT. 3Haﬂ, qTO0 MJIs1 YCTAHOBKU OJHOI'O KOMIIJIICKTA O60py,HOBaHI/I$I 1-ro BHUaa

2 2
Tpebyerca 2 M  miomanau, a s obopyaoBaHust 2-ro Buga — 1M miomaau, ONpenesiuTh
TakoH HaOOp JOMOJHUTEILHOTO 000pPYHIOBaHUs, KOTOPBIM JaeT BO3MOXXHOCTh MaKCHMaJIbHO
YBCIWYNUTL BBIITYCK HPOAYKIHH. B otBete YKa3aTb OINTHMAJIBHOC YHUCIO KOMIIICKTOB

o0opymoBanus 2 BUJA.

3aganue 12
Haiitn wmakcumym  ¢dyHKUIMN F= 5X1 + 2X2 + X3 mnpu ycIOBHAX HEOTPULATENLHOCTU

MNEPEMCHHEBIX U YCIIOBHAX
X +3X, — X3 <6,
Xy + X3 <4,
3%, + X, < 7.
B oTBeTe ykazarh onTUMalbHOE 3HAUEHUE 1I€JIEBOM (PYHKIIMH, OKPYTJIUB PE3YIbTAT JI0 COTHIX

3aganue 13

VYkaxuTte oNnTUMaIbHOE 3HaUEHHE 1eIeBOM (QyHKIMM 11 3a1a4H, JBOWCTBEHHOM K
IIPUBEJIECHHOMN



X, — X, — X3 +2X ,— Max
[—X, 42X, — X, + X, <2
2X + X, + Xy —2X, <12
2X, +2X, +4X 42X, <6
x;20 j=1..4
3apanue 14

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

3alaHbl MaTpULIECH

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

HY)KHO COCTaBUTh ILIaH IIEPCBO30OK C MHHUMaJILHOH CTOMMOCTRIO. BrhImcaTtes B OTBET

MHHUMAJIbHYIO CTOUMOCTD IICPEBO30K.

Kputepun n wkanbl oueHnBaHua 3agaHun ®0C:

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

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

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

e 2 6anna - ykasaHbl Bce BEpHble OTBETHI;
o 0 6GannoB — ykasaH xoTsi Obl OAUH HEBEPHbIN OTBET.

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

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

4) 3apaHnga OTKPbLITOro Tuna (KOPOTKUM TEKCT):

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

5) 3agaHug oTkpbITOro TMna (4mcno):




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

3apaHua pasgena 20.3 peKOMeHAYHTCA K MCNONb30BaHMIO NMpU NpoBeAeHUun
ONarHOCTUYECKUX paboT C uenbi OLEHKW OCTaTOYHbIX pe3yNnbTaTOB OCBOEHUS
OaHHOW AUCLUNIUHBI (3HAHUW, YMEHUW, HaBbIKOB).



