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PABOYASA NMPOrPAMMA YYEBHOM OUCLUUNINUHDbI
b1.0.27 MeTtoabl ONTUMHU3ALUN

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 :

MaTemaTnyeckoe n KOMnbLITEPHOE MOAENUPOBaHNe

3. KBanudwmkauma BbinyckHuKa: bakanasp

4. dopma o6y4yeHus: OyHas

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

6. CocTtaBuTENM NPOrpaMmmbil:
(®UO, yyeHasi cmerneHb, y4eHoe 38aHUe)
3BepeBa Mapraputa bopucoBHa, kKaHg. n3-MaT. HaykK, OLUEHT

7. PekomeHpoBaHa: HayyHo-meToamndecknm CoBeToM MaTeMaTUyeckoro hakynbteTa,
npotokon ot 28.03.2024 Ne 0500-03

8. YueOHbIX roa: 2027-2028 CemecTtp(bl): 7



9. Uenu n 3agayum y4eb6HON ANCLUNIINHDI:

Llensimu oceoeHusi yuebHOU QucyurniuHbl 181151H0MCH:

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

- nony4vyeHme 06a30BbiX 3HaHUN W (POPMUPOBAHME OCHOBHbLIX HaBbLIKOB MO
mMeTogaMm onTMMmM3aumn, HeobxoouMbIX AONs pelweHus 3adad, BO3HMKalWMX B
NpaKTU4eCKON OesATeNbHOCTY;

- pa3BUTKE NTOrMYECKOTO MbILLNEHMS;

- opMMpoOBaHNEe HeoBXOoOMMOro YpPOBHA MaTemaTU4ecKoM MnoAroTOoBKM ANis
NOHMMaHNA APYrMx MaTemMaTU4eCcKux 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 MaTeMaTU4eCKUMU MOHATUAMM MEeTOLOB
onTUMM3aLmu,;

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

- opmMunpoBaHne yMEHUM WUCNOMb30BaTb MaTemMaTMyeckKun annapart ans
peLleHnsa TeopeTUYecKMx U NpuKagHblx 3agad.

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.

Oucunnnuua «MeToabl onTuMmnsauumn» 6asmpyeTcs Ha 3HaHUSX, MONYYEHHbIX B pamMKax
KypcoB «MaTtematnyeckum aHanmay, «OdnddepeHumnanbHble ypaBHEHUA.
MpunobpeTeHHble B pe3ynbTaTe 00y4eHUst 3HaHUS, YMEHUS N HaBbIKWU UCMOMb3YTCS BO
BCeX 0e3 WUCKIYEHNa MaTeMaTUYEeCKMX W eCTEeCTBEHHOHAy4YHbIX 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), COOTHECEHHble C MNNaHUpyeMbiMU pe3yribTaTaMu OCBOEHMS
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 Afis  pPeleHus MoCTaBIeHHbIX
obnactu obnactn 3aja4y, aHanuauposaTb  MOMy4YeHHble
MaTeMaTn4eckoro MaTeMaTU4ecknx | pesynbTathbl.
aHanusa, " (nnn)
KOMMNIIEKCHOrO  ” €CTeCTBEHHbIX Bnagetb  OCHOBHbIMW  TEpMUHaAMKU U
PYHKLMOHaNbHOr HaykK. YTBEPXKAEHUAMU, Nony4yeHHbLIMU B




o] aHanusa obnacTtun nsy4aemoro Kypca.
anrebpsl,
aHannTU4eckom OrK-1.2 OrK-1.2 3HaTb Kak ucnonb3oBaTb ONpeaeneHus,
reomeTpun, Ywmeet NoHATUSA " noeu Kypca B
onddepeHumans 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
MaTemMaTuKu " npodgeccnoHane | Brnagets  uctodHvkamu  mHoOpMaLmK,
MaTemMaTU4eCKOM HoWm HaBblkamMn paboTbl C  nUTepaTypowm,
fnorvku,  Teopuu OeaTenbHOCTU WHPOPMALIMOHHBIMU CUCTEMAMU.
BEPOATHOCTEN, OriK-1.3. | OrK-1.3. 3HaTb mMeToabl peLueHna 3agay
MaTeMaTn4ecKom MmeeT  HaBblku | NpodeccnoHanbHONn  AesaTeNnbHOCTW  Ha
CTaTUCTMKN " BblOOpa METOOOB | OCHOBE  MOSTyYEHHbIX  TEOPETMYECKNX
cny4amnHbIX pelleHns 3agdad | 3HaHWW.
npoLeccos, npodeccuoHarnb
YNCNEHHbIX HoW YMeTb ucnonb3oBaTtb MeToAdbl pelleHus
MeToA0B, OedaTenbHOCTU Ha | 3a4ay nNpodecCUoHanbHON OeATenbHOCTU
TEopeTM4ecKon OCHOBEe Ha OCHOBE TEOPETUYECKUX 3HAHWIA.
MEeXaHMWKN B TEOPETUYECKMX
npodbeccroHarbH 3HaHUN. Brnagets meTogamMu CaMOCTOSITENbHOMO
Ol OeATenbHOCTH peLleHns 3agav Ha OCHOBEe
TEOPETUYECKMX 3HAHWUN.
Orik-2.1 Orik-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 | Bnagetb HaBblikamMu HayyHbIX 0630pOB,
CrocoBeH NpoBOaANTb Mo NPOBOAMMBIX gy(énmxaumﬁ, ) pedepaTtoB "
HAYUHBIM PYKOBOACTBOM nccnegoBaHun " nmorpaq)myl Mo TemaTuke NPOBOAUMbIX
MCCTIE0BaHME HA OCHOBE Ha  pyCCKOM U | MCCNEAOBaHMIA Ha PYCCKOM W aHIMMACKOM
QHINIMNCKOM A3bIKE.
CyLLEeCTBYOLLMX METOAOB 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 3aayn B CBA3U C
Lenbto " B | NOCTaBNEHHOM Lenbio U B COOTBETCTBUU C
COOTBETCTBMU C | BblOpaHHON METOAMKOMN
BblIBpaHHOM
MeToauKOM Bnapetsb MeTtogamu peLueHuns
onTMManbHbIX 3a4au.

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

nnarom) 4/144

dopma NpoOMeXyTOUYHOMN aTTeCTauun(3avem/sxk3ameH) IK3aMeH




13. TpyaoeMKoCcTb NO BUAam y4ye6HON paboThbl

Bug yyebHor paboTsl Bcero Mo cemecTpam
7 cemecTp
KoHTakTHas paboTa 68 68
nexkumu 34 34
B TOM Yucne: npakTu4eckme 34 34
na6oparopHble 0 0
CamocTosiTensHasa paboTa 40 40
B TOM yucne: kypcoBasi pabota (nMpoekT)
dopMa NpoMeEXYTOYHOM aTTecTaumm 36 36
3K3aMeH
NToro: 144 144

13.1. CopepxaHue AUCLMNNUHBI

n/n Peanusauuns
pasgena
HavmeHoBaHue OVCLUNNIINHBI C
pasgena CopepxaHve pasgena QUCUUnivHbl NOMOLLbIO
ONCLUNMNNHBI OH-NaWH Kypca,
OYMK
1. Jlekumnm
11 [IpocTeitmas Teopema depma 111 GYHKIIMOHANA B THHCHHOM Kypc Metonbt
3aJaya HOPMUpPOBaHHOM npocTpaHcTBe. llepBas Bapuanus. ONTUMHU3AIUH
BapUAIHOHHOTO Vpasuenwue Ditnepa. Jlemma Jlarpamka. HacTHblie ciiyyan (edu.vsu.ru)
WCYHCIICHUS. ypaBHeHHUs Ditnepa. 3amadya o 6paxucrtoxpone. Teopema
Jro-bya-PeiimoHa. ['1an1koCTh 3KCTpeMay B IPOCTEUIIEH
3a/1a4€ BapUAIMOHHOTO UCUHCIICHHS.
1.2 | Yenosus Vcnosue Jlexannpa. YcuiensHoe yciosue Jlexanspa.
JKCTpeMyma B Ypasuenue Skobu. Bropas Bapuanus. Teopems! Ltypma.
TpocCTeiIIeH 3a1aue
VYcnoBue, skBuBaJeHTHOE ycioBuio Skobu. JlocratouHpie
BapHAaIMOHHOTO
e — YCIIOBUS DKCTPEMYyMa.
1.3 3amaun OYHKIIMOHA, 3aBUCSIIUI OT BEKTOpHOU (YHKINH. 3a1aua
BapHaIMOHHOTO Bonbna. Uzonepumerpudeckast 3aqada. Y paBHCHHE
WCYHCIICHUS Diinepa-Ilyaccona, Ditnepa-Octporpaackoro. Y cloBHBIN
3KCTPEMYM B 33/lauax BapUallMOHHOTO UCUHUCIIEHU. MeTo[
MHOXxwuTenen Jlarpamka. 3aaqa ¢ MOABHKHOM rpaHUIIEH.
1.4 | 3amaum iuHEHHOrO | OKCTpEeMyM JHHEHHOro (yHKI[MOHAla Ha MHOMECTBE B
MPOTPaMMHUPOBAHKS | KOHCYUHOMEPHOM MPOCTpaHcTBe. [ 'paduueckuit MeTosq
peleHus 3a1a4 JIMHEUHOT O MpOrpaMMHUPOBAHUS.
CummiekcHelii  Metoa. TeopeMbl  JIBOHCTBEHHOCTH.
TpaHcTIOpTHBIC 3a/1a9H.
1.5 | 3amaumn [TocraHoBKa 3aa9u ONTHMAIBHOTO yIpaBieHus. [IpuHIMI
ONTUMAIIEHOTO ontumaneHOCTH. [lpwHnun bemiMaHa JUHAMHYECKOTO
yIpaBJICHUS mporpaMMHpOBaHus. YpaBHeHHe bemnmana. [IpuHImI
MaKCUMyMa [Noutpsruna. Teopema 0 qucIe
MepeKITIoYeHU. MeTo peneHus 3a1ad 0e3 OrpaHuYeHUs.
Merton HproToHa. MeTonbl CONPSKEHHBIX HAMPABIICHUI.
YuciieHHble MCTOABI PECIICHUA 3aJ1a4 ONITUMHU3allUN
2. [lpakmuyeckue 3aHsIMuUsi
2.1 | Ilpocreiimas Ypasraenue Diinepa. YacTHble cirydan ypaBHeHus Ditnepa. | Kypc Metozast
3a7a4a ONTUMHU3AIUH
BapUAIHOHHOTO (edu.vsu.ru)

HNCYHUCJICHUA.




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. MeToanyeckue ykasaHusa Ans ooy4aroLWmxca Nno OCBOEHUIO AUCLUMNIIUHDI
(pekomeHOayuu oby4arouuMcsi o 0C80EHUK0 QUCUUNIIUHBI; yKazaHue Hauboree CroxXHbIX pa3derios,
paboma ¢ KoHcriekmamu fekyul, npe3eHmayuoHHbIM MamepuarioM, peKoMeHOayuu o 8bIMNOSTHEHUIO
Kypcoegol pabomel, 110 opeaHu3ayuu camocmosimesibHol pabomai o ducyuniuHe u op)

Ona obecneyeHnss cucTemMaTU4ecko W perynspHoi paboTbl MO M3YYEHUHO
OVCUMMNIMHBI U YCMELIHOTO MPOXOXAeHUs aTTecTauui CTydeHTaM peKoMeHOyeTCs
NpuaepXXmBaTbCs crieayloLero nopsiaka ooy4eHms:

1. CaMocTosiITENbHO oOnpeaenuTb OObLEM BpemMeHu, HeobxoauMoro Ans npopaboTku

KaXKQoWn TEMbI.

PerynapHo nady4atb Kaxay TeMy OUCUMMNIIMHBLI Kak MO KOHCMeKTaM Jiekumn, Tak u no
pekoMeHOOBaHHOW nuTepaType, MCMNonb3ys pasrvyHble (OOpMbl WMHOMBUAYaAITbHOW
paboTbl.

3. CornacoBbiBaTb C npenogasarteniemMm BUAbI pa6OTbI no n3ydeHur AnCUunniinHbI.




4. o 3aBeplleHMM OTAENbHbIX TEM nepedaBaTb BbIMOSIHEHHbIE pPaboTbl (QomMaluHWe
3agaHunsd) npenogaeartento.

5. lMpn ycnewHoOM npOXOXAEHUN PYOEXHbIX KOHTPOSbHbIX WCMAbITAHUIA CTYAEHT
MOXeT NpPeTeHAOBaTb Ha COKpalleHWe MNporpaMmbl MPOMEXYTOYHOW (MTOrOBOW)
aTtrecTtauum no AUCLUMNINHE.

MeToanyeckune ykasaHus Ans obyyatowmxcs npu camocToaTenbHOn paboTe.

1. CamoctoaTenbHas paboTa oOy4yalolwmxca HanpaefieHa Ha CaMOCTOATENbHOE
OCBOEHMEe BCeX TeM U BOMPOCOB Y4YebHOM OMCUMNAWNHBI, NPeayCMOTPEHHbIX
nporpammon. CamocTtosTenbHas pabota sBnseTca  obssaTenbHbIM  BUAOM
AeaTenbHOCTUM Ana  kaxgoro obydawuwerocss, ee obbem no yyebHOMYy Kypcy
onpegensietca y4ebHbiM nnaHoMm. [lpu camocTtodATenbHoW paboTe obyvarowmmncs
B3aMMOOencTByeT C peKOMeHOOBaHHbIMM MaTepuanamm npy MMHUMarbHOM ydacTun
npenogasaTens.

2. CamoctositenbHas pabota ¢ ydyebHukamu, y4yebHbIMM nocobussmMK, HaydHOW,
CNpaBOYHOM W MNONYNAPHOW NUTEpaTypon, MaTtepuanaMmm nepuogmyecknx nsgaHumn um
pecypcammn cetu Internet asnsertca Hambonee aPPEKTMBHBIM METOAOM MNOSyYEHUS
3HaHUW, NO3BONMSET  3HAYUTENbHO  aKTMBM3MPOBaTb  MNPOLECC  OBMafeHus
nHopmMaumnen, cnocobeTeyeT Bonee rnybokoMy YCBOEHWUIO M3y4yaemoro matepuana,
dopmupyeT y 0byyaroLmMXCca 3anHTepeCcoBaHHOE OTHOLLEHME K KOHKpeTHON npobneme.

3. Bonpocbl, koTOopble BbI3bIBAOT Yy OOy4YalOLUXCHA 3aTpyAHEHUs Npu  NOAroTOBKe,
AOMKHbI ObiTb 3apaHee copMynMpoBaHbl M 03BYyYEeHbl BO BpPEMSA 3aHATUN B
ayanTopun ansa OONONHUTENBHOrO pasbsACHEHNSA NpenofaBaTenem.

4. [nga ycnewHoro n nnogoTBOPHOro obecneyvyeHnss UTOroB CamMOCTOSTENbHON paboTbl
pa3paboTaHbl y4ebHO-MeToaNYECKNE YKa3aHNsi K CaMOCTOATENbHOM paboTe CTyaeHTOB
Hag pasnUYHbIMK pasaenamu GUCUUNINHGI.

5. Bugbl camocTtosTensHoM paboTbl:  KOHCNEKTUpoBaHWe y4ebHOM U Hay4dHOW
nutepaTtypbl; npopaboTka ydebHoro martepmana (No KOHCNEeKTam nekumn, yd4ebHom u
Hay4yHON nuTepaTtype); pabota B aNeKTPOHHOM OGubnmMoTevHom cucteme; paborta c
MH(POPMALMNOHHBIMW  CMPaBOYHBIMW CUCTEMaMW, BbINOSIHEHWE [OMALLHUX 3afaHun
(MpaKkTNYeCKMX U TeopeTUYECKMX); BbINOMHEHWE KOHTPOSbHbIX paboT; NOAroToBKa K
NPaKTUYECKNM 3aHATUAM; paboTa ¢ BonpocaMu A5 CaMOMpOBEPKN.

6. Bce 3apaHus, BbiNnonHaeMble CTyAeHTaMu CaMOCTOATENbHO, NOANeXaT nocneaytoLlen
npoBepke npenogasaTenem.

15. MNepeyeHb OCHOBHOW U AOMOJIHUTENILHOW NUTepaTypbl, PECYPCOB UHTEpPHET,

HeoOXoaMMbIX ANsi OCBOEHUSI AUCUMUMIMUHBLI (Criucok numepamypbl 0GopMasemcs 6
coomeemcmeuu ¢ mpebosaHusimu FOCT u ucrionb3yemcsi obwiasi ckeo3Hasi Hymepauyus 0r1s1 ecex sudos

UCMOYHUKO8)
a) OCHOBHas nuTeparypa:
Ne n/n NcTOYHMK
JuddepeHnnanbabie U MHTETPATbHBIE YPaBHEHUS, BAPHAIIMOHHOE UCYUCIICHUE B
1 npuMepax U 3ajgavax : yueonoe nocodue / A.b. Bacunbsesa [u np.] .— U3na. 3-e, ucnp. —

CII6 ; M. ; Kpacnonap : Jlans, 2010 .

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




Beprtreiima ; mog pen. M.A. TaitmanoBa .— M. ; MkeBck : MTHCTUTYT KOMITBIOTEPHBIX
uccienoBanuil : Perynspnas u xaotndeckast nuHamuka, 2010 .

Axymnu W.JI. Marematuueckoe mporpaMMHUpOBaHUE B IPUMeEpax U 3ajadax : yueOHoe

3 nocobue / N.JI. Akymmu .— U3x. 3-e, ctep. — Cankr-IletrepOypr ; Mocksa ; Kpacaonap
. Jlann, 2011 .
ATtretkoB A.B. MeTobl onTUMU3ANNH : y4eOHOE TTOcOOUe : [JIst CTY/. BBICII. yueo.

4 3aBeaeHuii| / A.B. Atretkos, B.C. 3apyoun, A.H. KanaraukoB .— Mocksa : PUOP :
NHOPA-M, 2013 .
Bacwiber @.11. MeToasl onTUMHU3AIMH : [ y4€OHHK )1 CTYA. BYy30B, 00y4Y. 1O

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

@ I1. BacunbeB .— 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 .

; [Tokopnsiii FO.B. Kpatkuii kypc MareMaTnueckoil TEOpUH ONTUMAJIbHBIX 3a7a4. -
Boponex : OAO "llentpanbHo-YepHozemHoe usgarensctso’, 2007,

8 [Monutpsarun JI.C. IIpunuun makcumyma B onTuMaibHoM yrpasienuu / JI.C.
[lontpsrun. - M. : Hayka, 1989.

9 Axwueszep H.U. Jlekuuu no Bapuarnmonnomy ucuucienuto / 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 / U.M. I'enbdang, C.B. PomuH. - 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)MHYOPMaLMOHHBIE SMNEKTPOHHO-00pa3oBaTenbHble pecypchbl (odhuLmnanbHble peCypebl UHTEPHET)™:

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 pekomeHdauuu, nocobus, 3adayHuKU, Memoduyeckue yKasaHus o
8bIMOIHEHUIO MPaKMUYeCKUX (KOHMPOIbHbIX) pabom u dp.)

Ne n/n NcToYHMK

1 JMnakTHUecKuit Matepualn no Bapuaunonnomy ucurcienuio / FO.B. TTokopuslii [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. Obpa3oBaTenbHble TeXHOJNIOrMU, UCMONb3yeMble Npu peanu3auum y4yebHomM
OUCLUMNINHBLI, BKNO4Yas AUCTaHUMOHHbIe obpa3oBaTesnibHble TexHonorum (AQOT),
3NneKTpoHHoe obyyeHue (D0), cmewaHHOe 0Gy4eHune):

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

MepeyveHb Heobxoammoro nporpammHoro obecneveHnsa: Mozilla Firefox (Mozilla Public

License

(MPL),

OecnnaTHoe

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

n/mnu

cBobogHoe

no,

18. MaTepmanbHO-TEXHUYECKOEe obecneyeHne QUCLUUNNUHbI:

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:

MU EeH3UnA:

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 | mcuncnenus, OMK-2 OMK — 1.3 ak3ameH, KoHTponbHass pabota 1,
KOHTPOMbHO-N3MepuTernbHbIE
OfnK-2.1, MaTtepuarnbl K 3k3aMeHy
OllK-2.2
OrnK-1.1,
YcnoBusi SKCTpeMyMa B ONK — 1.2 MpomexyToyHas aTTecrauud -
5 mpocTenmiei 3axade OrliK-1 oMK — 1' 3’ ak3ameH, KoHTponbHas pabota 1,
BapUAIIMOHHOTO OMK-2 ' KOHTPOMbHO-U3MepUTENbHbIE
HACUYUCIIEHUSA OlnK-2.1, MaTepuarbl K 9k3aMeHy
OrnK-2.2
Onk - 1.1, MpomexyTouHas artTecrauus -
Sanaun OnK-1.2, POMEXY y
OrnK-1 ak3ameH, KoHTponbHas pabota 1,
3 | BapHAIOHHOTO OnK-1.3
OMK-2 KOHTPOJSIbHO-U3MepUTenbHble
HUCYUCIIEHUS ONnK-2.1
y MaTepuansl K 3k3aMeHy
OlK-2.2
OMNK-1.1, MpomexyToyHas atTectauust -
. OmMK-1 oMK - 1.2, pomexy y
4 3a1a4u TMHEHHOTO OMK-2 ONK—1.3 ak3ameH, KoHTponbHas pabota 2,
[IPOrpaMMUPOBAHUS ) KOHTPONbHO-N3MepUTENbHbIE
OrK-2.1, MaTtepuarnbl K 3Kk3aMmeHy
OlK-2.2
3amaun ONTUMAIHHOTO OnK-1.1,
yrpaBeHus ONK — 1.2 MpomexyToyuHas aTTecrauud -
5 OrlK-1 OMK — 1 3’ ak3ameH, KoHTponbHasi pabota 2,
OMK-2 ' KOHTPOIbHO-NU3MepUTeNbHbIE
OrK-2.1, MaTtepuarnbl K 3Kk3aMeHy
OrK-2.2

I'Ipomex(yTquaﬂ arrectauuma
CDopma KOHTPOJ14 - 3K3aMeH

I'Iepequb BOMPOCOB K 3K3aMeHYy.



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

20. TunoBble OLEeHO4YHbLIe cpeacTtBa n mMeToan4yeckKune MaTepuanbl,
onpeagendaowmne npoueaypbl oleéHNBaHuA

20.1 TeKywmi KOHTPONb yCneBaeMoCTH

KoHTponb ycneeaeMocT Nno AUCLMNIIMHE OCYLLECTBMSIETCS C MOMOLLbIO CIEeAYHOLLMX
OLIEHOYHbIX CPEACTB: KOHTPOsbHas paboTa 1, koHTponbHas paboTa 2.

IIpuMepHBIA KOMIUIEKT 3aJaHUI 151 KOHTPOJbHBIX padoT

KonTtpoJsabnas padora Nel
Bapuanm 1

3aganue 1.

Haiiaure nomycTumMble 3KCTpeManu Ui 3alaHHBIX (DyHKIIMOHAJIOB:

1
o) =[U?)dx u@)=u'(0)=0 u@)=u'®)=0
0

0
®u)= [@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 %% M.B. 3BepeBa

(noanuchk)

Bapuanm 2
3amanue 1.

Haﬁ)lHTe AOIMYCTUMBIC DKCTpEMAIN JIA 3aJaHHBIX q)YHKLII/IOHaJIOBI

b
CD(u):I(u2+2xuu’)dx u@=A u()=8B
a

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



3aganue 2.

UccnenyiiTe Ha caObIi SKCTPEMYM

2

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

1
CoctaButenb %‘%/ M.B. 3BepeBa

(nopnucek)

KonTpoabnas paéora Ne2
Bapuanm 1
Sanmanune 1.

Pemure 3a1auy TMHEMHOTO OBICTPOACHCTBUS

X1'=3u
0<u<?

3amanue 2.

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

5%, + 2X, <6,
L =16X, + 9X, — max nmpu orpaHudeHmsIX | X; +3X, <6,
X, 20, x,2>0.



CoctaButenb M.B. 3BepeBa

(noanuchb)

Bapuanm 2
3aganue 1.

PemuTe 3ana4y TMHERHOTO OBICTPOAEHCTBHUS

X1I= u

. -1<u<3
Xy'=X7;—U

3amanue 2.

X; =X, 20,
L = 2%, —10X, — min npu orpaHUYeHUsIX 4 X; — 95X, = -9,
X, 20, x,2=0.

2X; + X, 29,
L =2x, +3X, — Min npu orpaHu4eHusx < 3X,; —4x, =3,
X, 20, x,=0.

X; ¥ X, — LIeTble.

CocraButensb M.B. 3BepeBa

(nognuceb)

Tekywmn KOHTpONb npeacraBnsder cobon  nNpoBepKy YCBOEHUs Yy4ebHOro
MaTepuana TeopeTU4eCcKoro 1 NPakTUYeCcKoro Xxapakrepa, perynsapHo ocyLlecTBnseMyto
Ha 3aHATUAX.

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

3agaHve Ons TeKywlero KOHTPONs M NpoBeAeHMs NPOMEXYTOYHOW aTTecTauuun
AOMMKHbI BbITb HANpPaBneHbl Ha OUeHUBaHUE:



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

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

3. NproBpeTeHHbIX YMEHUMN, npogeCccmnoHanbHo 3HAYNMbIX ans
npodgeccnoHanbHON AeATENbHOCTM.

TekywMn KOHTpONb MpedHasHayeH [Ans MpOBepkM xoda W KavecTBa
POPMMPOBAHNA KOMMETEHLUMIN, CTUMYyNUpoBaHUS Yy4yebHonm paboTbl obyvaembix W
COBEPLUEHCTBOBAHNA METOAMKM OCBOEHWS HOBbIX 3HaHuin. OH obecneuymBaeTtcs
NpOBEAEHMEM KOHTPOSbHbIX 3aJaHuin U OOMaliHUX paboT, NpPOBEPKOM KOHCMEKTOB
NeKuuin, Nnepuoamyecknm onpocom criyiatenen Ha 3aHaTUsX.

dopmbl, MeTOObl M NEPUOAMYHOCTb  TEKyWero KOHTponsa onpegensieT
npenogasaTerib.

Mpn TeKyliem KOHTpOsfie YpOBEHb OCBOEHWUS y4eOHOW OMCUMMNANHBI U CTEMNEHb
COPMUPOBAHHOCTM  KOMMETEHUUN ONpPedensiTca OueHKaMM «3a4TeHO» W «He
3a4TeHOY.

OnuncaHue TeXHONOrMM NpoBeaeHUsA

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

KoHmponbHas paboma

3a KOHTpPOsbHYl0O paboTy CTaBUTCS OLEHKa «3ayTeHO», B Clny4vae, ecnwu
06yyaloLLMINCS BbIMNONHUI:

- nNpaBuJibHO B MOJIHOM obbeme Bce 3agaHus KOHTpOJ'IbHOIZ pa6OTbI, nokKas3arl
OT/IMYHbIE BnageHUA HaBblkaMU NMPUMEHEHUA NOJTYYEHHbIX 3HaHUN 1" ymeHvu7| 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;

- obyvatowmin BbINOMHUN MOMOBUHY U3 MPEeasioXXeHHbIX 3afaHuiA MpaBuIbHO,
ocTanbHble C CYLIECTBEHHbIMW HETOYHOCTSIMM UM MoKasan YAoBNeTBOpUTENbHOE
BnageHWe  HaBblkaMyM  MOMYYEHHbIX  3HAHWA W YMEHWA NpU  peLleHuu
npodpeccroHarnbHbIX 3a4a4 B paMkax YCBOEHHOro matepuana.

B ocTanbHbIX cnyyasix obyyatoLemycsi CTaBUTCst 3a KOHTPOSIbHYH paboTy «He
3a4TEHOY.

20.2 NMpomexyToyHaa aTrectaums

NMpomexyToyHaa artTecTauumsi npefHasHadeHa ANs onpefeneHus YpPoBHSA
OCBOEHUA Bcero obbema yyebHOM AncuMnnuHbIL. [pomMexyTodHaa aTTectaums no
ancuunnunHe «MeToabl oNnTUMU3aUUU» NPOBOAUTCS B POpME dK3aMeHa.

MepeyeHb BONPOCOB K 3K3aMeHy:
1. AGctpakTHas TeopeMa Depma.
2. [IpocrTeitmas 3aga4a BapualimOHHOTO UCUUCTICHUs. Y paBHEHUE Diisiepa.
3. Jlemma Jlarpanxa.
4. IlepBble HHTETpaJIbl B YACTHBIX CIy4YasiX ypaBHEHUS Diliiepa.



5. 3agava o 6paxucTOXpoHe (C pereHueM)

6. Teopema u nemma Jlro-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. Heocmummsiiust ypaBHeHUS SIkoOH

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. TeopeMma 00 sKcTpeMyMe JIMHEHHOTO PyHKITMOHAIIA
23. Beinykiiast 06osouka. Teopema o BBITYKJIONH 000JI0UKeE.
24. Kputepuii BBITYKIJIOCTH.

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

27. ITocTaHoBKa 3a/1a41 ONTUMAIBHOTO YIIPABICHHUS.

28. Jlemma 1 o ciBure yrpaBieHHUS.

29. Jlemma 2 0 Cyneprno3ulIiy yIPaBICHHA.

30. IIpuHIUT ONTUMATIEHOCTH.

31. YpaBuenue bennmana aiis 3agaun ObICTPOICHCTBUS.
32. [lpunnun makcumyma [loHTpsiruHa.

lMpomexyTodHaa aTTecTauus, Kak NpaBuIio, OCYLLECTBISIETCA B KOHLUE ceMecTpa
N 3aBepluaeT u3yyeHne ancumnmHbl. MpomexyTouHas atTectaunsa nomMoraeT OLEeHUTb
bonee KpynHble COBOKYMHOCTU 3HaHWA W YMEHWW, B HEKOTOPbIX Clyvyasx — Aaxe
dopmupoBaHMe onpeneneHHbIX npodeccnoHanbHbIX KOMMeTeHuMn. Ha ak3ameHe
OLEeHMBaAETCS YPOBEHb OCBOEHUS YHEeOHON ANCLMMINHBI U CTENEHb CHOPMUPOBAHHOCTHU
KOMneTeHuuu onpegensTcs oLeHKaMu «OTIIUYHOY, «XOPOLLIOY,
«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 MaTepuarn, U3ydaemblii 3a BECb CEMECTP.



IIpumMepHBbIH KOMILIEKT OMJIETOB AJISl IK3aMeHa

KoHTpOonbHO-n3amMeputensHbln maTepuman Ne 1

1. 3agaua bonbiia

2. DKCTpeMyM JIMHEHHOTO (PyHKIIHOHAIA

3. Brmmmure YPaBHCHHUC U YCJIOBUS, KOTOPBIM HOJIZKHA YAOBJICTBOPATH TOYKA

MUHUMYMa (QyHKIIMOHAJa

1.2
d)(u):ju?dx+u(0)+u(1)
0

4. Bo3MoOeH Jii ciiy4ai, KOT/la SKCTPEMYM JIMHEWHOTO (DyHKIIMOHATa
JIOCTUTaeTCsd BO BHYTPEHHEW Touke kKommakra G?

5. Bemummure YpPaBHCHHC 1 YCIOBUA, KOTOPBIM JOJDKHA YAOBJICTBOPATH TOYKA

MUHUMYMa (DyHKIIMOHAJa

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

6. Pemnre cHMMIIEKCHBIM METOOOM

X1 — X9 — X3 + 2X4—> Max
— X1 +2Xp —Xg+X4 <2
2X) + X9 + X3 —2Xg4 <12
2X) +2X9 +4X3+2X4 <6
xjz0 j=1..4.

CoctaButenb M.B. 3BepeBa

(noanuchb)

KoHTponbHO-nsmeputernbHbii Matepuan Ne 2

1. AGctpakTHas Teopema Depma.

2.YpaBuenue bennmana s 3a1aun ObICTPOICHCTBHS.

f(x2 +1)u2
3. BoimummTe nepByro Bapuanuio GpyHKuuoHanza d(u) = J.#dx —Iudx,
0

0
3aJaHHOTO Ha TIpocTpaHcTBe C[0,1]



4. Pacnumurte ypaBHeHue bemmana nns 3ajaun x'=x+u, |ul<l, B R1. Ilycts

T(x):xz.

5. BemuiunTe ypaBHEHUE U YCIIOBUS, KOTOPBIM JI0JIKHA YJIOBJIETBOPSITh TOUKA
MUHHAMYMa (DyHKIIMOHAJIa

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

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

6 Pemnre cHMIIEKCHBIM MCTOJOM

X1 — Xo — X3 +6X4—> max

—X{ +2Xp —X3+Xg <2

Xq + Xp + X3 —2X4 <12

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

Xj20  j=1...4.

CocTtaButenb

M.B. 3BepeBa

(noanuchb)

KpI/ITepMVI BbICTaBJIEHNA OLIEHOK:

OueHkn

Kputepum

OTnnyHo

oby4valoWnncss NokasbiBaeT BbLICOKMA WMHTENNEKTyalnbHbIA U
OOLLEKYNbTYPHbIA  ypOBEHb, [NyOOKOE W BCECTOPOHHEee
3HaHWe npegmMeTa, Ha BCe BOMpocbl Ouneta Aadbl
npaBusbHbIE ncyepnbiBaroLme OTBETHI, npusegeHbl
AokasaTenbcTBa oby4varoLwmmnca apryMeEHTUPOBAHO U FIOTMYHO
nanaraet maTtepuvan, NpaBUMbHO pellaeT BCce MNpeasioXeHHble
npakTuyeckne 3agaHusl; [OONOSfHUTENbHbIE BOMPOCHI  HEe
BbI3bIBAlOT 3aTpygHEHUN

XopoLuo

obyyalLmincs rnokasblBaeT CBOW  MHTEMNEKTyamnbHbIi U
06LLEKYNbTYPHbIA YPOBEHb, TBEPAO 3HAET npeaMeT y4yeGHow
AVCUMMNMWHBI, NOFMYHO M3MnaraeT MW3y4YeHHbI MaTepuan,
YMEeeT MPUMEHSATb TEOPETMYECKME 3HaAHUS AN peLUueHUs
NpaKkTUYeCKUX 3adaHusi, Ha BOMPOCbl OUMNETbl MOMNy4YeHbl
MoOnHbIE N BepHble OTBETbl, NPUBEAEHO O0Ka3aTenbCTBO, HO
ecTb HebonbliMe HeTo4YHOCTM B DOPMyNMpOBKax U
3aTpyaHEHUS NpU OTBETE HA AONONHUTENbHbIE BOMNPOCHI

YnoBneTBOpPUTESIbHO

obyuvatoLmincs nokasbiBaeT CBON OOLLEKYNbTYPHbIA YPOBEHb,
B OCHOBHOM 3HaeT npeamMeT y4yebHOM AMCUMNMAWHBI, 3HaeT
OCHOBHbIE OMpefeneHns 1 TEPMUHbI, UMEET onpefeneHHble




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

HeynoBneTBOpUTENbHO | CTEMEHb OCBOEHMSI Y4YeOHOW AUCUMMNUHBI 00y4YaeMbiM He
COOTBETCTBYET KPUTEPUSIM, MpPeabsiBNsSeMbIM K OLEHKe
«yOOBNETBOPUTENBHOY

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

1) 3aKkpbIThble 3agaHUg (TECTOBbIE, cpeaHU YPOBEHb CIIOXHOCTU):

3aganue 1 IlepBas Bapuanus QpyHKuroHaNa () (X) oTpesieNsieTCs Kak
2

A 22 qD(X"‘/Ih) npanO

b qD(X"‘ﬁh) Hpnﬂzo
d

b ——D(X+ M) o A =1

3ananmue 2

[lycTh mMeeTcss TpW MOCTaBIIMKA OJHOPOJHOTO ToBapa ¢ 3amacamu 40, 25, 35 en. u Tpu
noTpeduTenst 3Toro ToBapa ¢ norpedHoctsimu B konuuyectBe 50, 30, 20 ea. COOTBETCTBEHHO.
CtoumMocCTH MEepeBO30K EIMHUIBI TOBapa OT Ka)XAOrO IMOCTABIIHMKA K KaXKIAOMY MOTPeOUTENIO

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

~N AP
o1 o DN
w o0 N

Tpebyercs HallTH TUIaH MEPEBO30K C MUHUMAIILHONW CTOMMOCTBI0. BbIOpaTh, K KakoMy THUITY
OTHOCHTCS 3Ta 3a/1a4a

A 3amaya TMHAMUYECKOTO TPOrpaMMHUPOBAHUS
b 3apaua nuHelHOrO NporpaMMHpOBaHUS

B 3agauda BBITYKIIOrO IpOrpaMMupOBaHUS

I' 3anaya HEMMHEIHOTO MPOrPAMMHUPOBAHMUS

3amanue 3




1
Beimumire ypaBHenus Jiiiepa i pyHkiuoHana @ (x) = I(X'Z —x%)dt, x(0)=x(1)=0
0

AX"+x=0
pX"—=Xx=0
B X"+2x=0
3aganue 4

1
BeinummTe Bropyro Bapuaiuro uist pyHkiponana d(x) = '[(X'z —x%)dt, x(0)=x(1)=0
0

R j(Zh'Z—th)dt, h(0)=h(1) =0
(2h*2+ 2h?)dt, h(0)=h(1) =0

b

B

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

Ot i O ey

3amanme 5

B CyTouHbIi palloH BKIOYAOT aBa Tpoaykra nutanus P u P, npuuem mponykra Py
JOJDKHO BOHMTH B panmoH He 6osee 200 ex. Crommocts 1 en. mpoaykra P; cocrasisier 2 pyo.,

npoaykta P, — 4 py0. CozxepikaHue NUTATENbHBIX BEILECTB B 1 €11. MPOAYyKTa, MUHUMAJIbHBIE

HOpPMBI NOTpeOsIeHNs yKa3aHbl B Tabnuie. OnpenesnnTs paluoH MUTaHUs, CTOUMOCTh KOTOPOTO

OyJeT HauMEeHBIIIEH.

IMuTarensHele MuHuManbHast HopMa NOTpeOIIeHHs CopeprkaHye MUTATENIBHBIX BELIECTB
BEIIEeCTBa B | en. nponykTa

Pl PZ

A 120 0,2 0,2

B 160 0,4 0,2

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



I'. Metona MUHUMAIBLHOIO DIIEMEHTA
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 000pya0BaHus, 3aHuMatomiero 19/3 M mwiomaau. Ha npuobperenue
JIOTIOJTHUTENIBHOTO 00OopyAoBaHus (upma Bbaenwia 10 y.e., Ipu 3TOM OHAa MOXET KYIHTh
obopymoBanue 2 BuaoB. [IpnobpeTeHre oqHOr0 KOMIUIEKTa 000pyaoBaHus 1-ro Buaa cTouT 1
y.e., 2-ro Buga — 3 y.e. [IpnoOperenne ogHOro KOMILIEKTa 000pyJ0BaHHs 1-TO BUIA MO3BOJIAET
YBEJIMYHUTH BBIIYCK MPOAYKIMHA B CMEHY Ha 2 IIT., @ OJHOTO KOMILJIEKTa 000pyJOBaHHS 2-TO

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

Tpedyercs 2 M TUIOIIA/H, a U1 000pyAoBaHus 2-ro Buaa — 1 M IUTOLIA ¥, ONIPEICTUTh TAKOH
Ha0Op JIOMOIHUTEIFHOTO 000PYI0BaHUsI, KOTOPBIN JaeT BO3MOXHOCTh MAKCUMAIIbHO YBEIIUYUTh
BBIITYCK IIPOJYKIIUU.
K kakomy Tumy 3a7a4 OTHOCUTCS J1aHHasA?

A. 3agaya 1en04YMCIEHHOr0 MPOrpaMMHPOBaHUS

b. 3agaua BbIIYKIIOrO0 IPOrpaMMHUPOBAHUS

B.3aﬂaqa JUHAMHUYCCKOI'O ITpOrpaMMUpPOBaHUs

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

x12 + x22 <16,
X2 2 0.

A4v5 5.5 B35 T.0

3amanne 8

Bbluncnure 3HaueHWe JOMYCTUMOM SKcTpemManun B Touke X=-0,5 s ¢yHKIHOHATA

D(X) = _(f (12tx — x"?)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'. MHOECTBO KpailHUX TOYEK SBJISIETCS BBIMYKJIBIM.

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 f 01(720t2x — x”z)dt, x(0)=0,
x’(0)=1, x(1)=0, x’(1)=2,5 B Touke t=0,5

3amanue 5

T

2

byner mu ¢pynkmonan ®(h) = '[ ("> =h*)dt, h(0)=0= h(%) HEOTPULIATENbHBIM?
0

3aganue 6

Byner nu ypaBHeHue

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

Y CcTaHOBUTE COOTBETCTBHE MEX]Iy TUIIOM 33/1a4M U HauboJee 4acTo MPUMEHIEMBbIM METOJIOM €€
pelieHus

1.3amaua MMHEMHOro MPOrpaMMHUpPOBaHUS

2.3a7aua 11eJI0YUCICHHOTO IPOrPaMMHPOBAHUS

3. TpancnopTHas 3a1a4a

4 3agava TMHAMHUYECKOTO MPOrPaMMHUPOBAHUS

A. Merton beinmana



b. CuMimiekcHbBIA METO
B. Meton I'omopu

I'. MeTo nmoTeH1aioB

3amanue 8
[lycTh mMmeeTcss TpHW MOCTaBIIMKA OJHOPOJHOTO ToBapa ¢ 3amacamu 40, 25, 35 en. u Tpu

noTpeOUTENsT 3TOTO TOBapa ¢ moTpedHocTssMu B KonmuecTBe 50, 30, 20 ea. COOTBETCTBEHHO.
CTOMMOCTH TIEPEBO30K CIUHHIIBI TOBapa OT KaXKJOTO IOCTABIIMKA K KaXJIOMY HOTPEOUTEIIO

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

~N AP
o1 o DN
w o0 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 MUHUMAIBLHOI'O DJIEMEHTA
J1. Merona ceBepo-3anagHoro yria

3aganue 9
B cyTouHbIi palMoH BKJIHOYAIOT aABa NpoaykTta nutamus Py u P, mpuuem mpoaykra Py

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

nponykra P, — 4 py06. CoxepxaHue NUTATENbHBIX BEHIECTB B 1 €. MPOAYKTAa, MUHUMAIbHbIE

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

OyJeT HauMEeHbIIIEH.

IIutaTenbHble MunumabHas HopMa CopepxaHne MUTATENBHBIX BELIECTB
BELIECTBA notpeOieHus B | en. mpoxykra
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, 9,
X, +2X, =8,
X, +6x, 212,
X, 20, x,=0.

L =4x; +6X, — MiN npu orpanuuenusx

3aganue 11
Jist ymydinenusi (UHAHCOBOTO TMOJIOKEHUS (UpMa MPHHIIA pelieHre 00 YBEJTMYCHUU BBITYCKA

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

[IEXOB JIOTIOJIHUTENILHOTO 000pyA0BaHus, 3anuMatomiero 19/3 M ? wiomaau. Ha mpuobperenune
JIOTIOJTHUTENBHOTO 00opynoBaHus (upma Bbaenmia 10 y.e., Ipu 3TOM OHa MOXET KYNUTh
obopymoBanue 2 BuaoB. [IpnobpeTeHre oJHOr0 KOMIUIEKTa 000pyaoBaHus 1-ro Buaa cTouT 1
y.e., 2-ro Buga — 3 y.e. [IpuoOperenne ogHOro KOMILIEKTa 000pyJ0BaHKs 1-T0 BUIa MO3BOISET
YBEJIMYHUTH BBIIYCK MPOAYKIMUM B CMEHY Ha 2 INUT., @ OJHOTO KOMIUIEKTa 00OpYyJOBaHHS 2-TO

BUJa — Ha 4 T, 3Haﬁ, 4TO 11 YCTAHOBKHM OJHOI'O KOMILJICKTA O60py&0BaHI/I$[ 1-ro BuUJa

2 2
TpeOyercs 2 M mnomaau, a ans obopynoBanust 2-ro Buga — 1M mjomaau, onpenenuThb
Takol HaOOp AOMOJHUTENHLHOTO 000pYAOBaHUS, KOTOPHIM JaeT BO3MOXXHOCTh MaKCHMalbHO
VBEJIMYUTh BBIIYCK NPOAYKIMH. B o0TBeTe yKazaTh ONTHMAaIbHOE YHCIO KOMILIEKTOB

o0opynoBaHus 2 BUJA.

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

MNEPEMCHHBIX U YCIIOBUAX
X; +3X, — X3 <6,
Xy + X3 <4,
3X; + X, < 7.
B oTBeTe ykazarh onTUMalbHOE 3HAUEHUE 1I€JIEBOM (YHKIIMH, OKPYTJIUB PE3YJIbTAT JI0 COTHIX

3aganue 13

VYKaxuTe ONTUMaIbHOE 3HaUEHNE 11eJIeBOM QYHKITUU IS 3a]]a4H, TBOMCTBEHHON K
IIPUBEJECHHOMN



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

CocTaBUTh ONTHUMAIBHBIA IUIAH MEPEBO3KU 3JIEKTPOOOOPYAOBaHUS OT TPEX MOCTABIIMKOB C
rpy3amu 240, 40, 110 en. x yeTblpeM HacelleHHbIM NyHKTaMm ¢ 3anpocamu 90, 190, 40 u 130 T.
CroumocTH TEpeBO30K E€AMHHUIIBI T'py3a OT KaXKIOrO MOCTABIIMKA K KaXKIOMY IMOTPEOUTEIIO

3a/1aHBI MaTpULEH

7 13 9 8
14 8 7 10
3 15 20 ©6

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

MHWHUMAJIbBHYHO CTOUMOCTD IIEPCBO30OK.

Kputepum n wkanbl oueHnBaHuA 3agaHm ®0OC:

1) 3agaHung 3akpbIToro Tuna (Bbloop 0gHOro BapnaHta OoTBeTa, BepHO/HEBEPHO):

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

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

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

3) 3agaHug 3akpbITOro Trna (Ha CooTBEeTCTBUE):

e 2 0anna— BCce COOTBETCTBMS onpeaeneHbl BEPHO;
e (0 GannoB — xoTsa Obl 0AHO COMOCTaBMEHNE ONpeaeneHo HEBEPHO.

4) 3apaHuga OTKPbLITOro TMna (KOPOTKUN TEKCT):

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

5) 3agaHug oTkpbITOro TMna (4mcno):




e 2 6anna - ykasaH BepHbl OTBET;
e (0 6annoB — yka3aH HEBEPHbIN OTBET.

3apaHua pasgena 20.3 peKOMeHAYHTCA K MCNONb30BaHMIO NMpU NpoBeAeHUun
ONarHOCTUYEeCKUX paboT C Lefiblo OLEeHKM OCTaTOYHbIX pe3ynbTaTOB OCBOEHUSA
OaHHOW AUCLUNIUHBI (3HAHUW, YMEHUW, HaBbIKOB).



