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PABOYASA MPOrPAMMA YYEBHON ONCUUMIIUHDI
b1.0.25 MeToanl onTUMU3AIMIA

Kod u HaumeHosaHuUe ducyumniuHbl 8 COOM8eMcmaeuu ¢ y4e6HbIM riaHoOM

1. Kog n HanmeHoBaHue HanpaBneHus NoAroToBku/cneynanbHOCTU:
01.03.01 MaTemaTuka

2. NMpodunb NnoaroToBKU: BCe Npohunnu
3. KBanudwmkauma BbinyckHuKa: bakanasp

4. dopma obyyeHua: OyHas

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

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

7. PexomeHaoBaHa: Hay4Ho-meToamyeckum CoBeTOM MaTeMaTudeckoro dakynbTeTa,
npotokon Ne 0500-03 ot 24.03.2022

8. YuebHbI1 roa: 2025-2026 CewmecTp(bl): 7



9 .Uenwu n 3agayum y4ebHON ANCLUNIINHDI:

Llensimu oceoeHusi yuebHOU QucyurniuHbl 181151H0MCH:

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

- nony4vyeHme 06a30BblX 3HaHMN W (POPMUPOBAHME OCHOBHbIX 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 OuCyUMNUHBI:

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

- OoBnageHve CTyaeHTaMy OCHOBHbIMW MaTeEMaTU4YEeCKMMU MOHATUSIMU MEeTOO0B
onTUMM3aLmu,;

- BblpaboTka YMeHUM aHanuaumpoBaTb MOSlyYeHHble pe3ynbTaThl, pelwaTtb
TMNoBble 3agadvn, npuobpeTeHne HaBbIKOB paboTbl CO cneunanbHOM MaTeMaTUyYeckon
nutepaTypowm;

- 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
obszaTtenbHOM YacTu nporpammbl bakanaspmata HanpasneHus 01.03.01 MatemaTtuka.

Oucunnnuua «MeTogbl onTuMmsauuny 6asmpyeTcs Ha 3HaHUSIX, MOMNyYeHHbIX B pamMKax
KypcoB «MaTtematnyeckum aHanmay, «OdnddepeHunansHble ypaBHEHUA».
MprnobpeTeHHble B pe3ynbTaTe 00y4eHUst 3HaHUS, YMEHUS N HaBbIKWU UCMOMb3YTCS BO
BCeX 0e3 WUCKIMIYEHNa MaTeMaTU4eCKUX W eCTEeCTBEHHOHaY4YHbIX AUMCUMUNINHAX,
MOAyNsX W npaktukax. [lonyydeHHble 3HaHuMs MoryT ObITb  MCMNOSIb30BaHblI  MNpU
npoaormKeHnn obpa3oBaHMs B acnMpaHType U B AanbHENLLIEN TPYO0BOW OEATENBHOCTH
BbIMYCKHUKOB.

11. MnaHupyemble pe3ynbTaTbl 00y4YeHUA no AucuunnuHe/moaysnio (3HaHUA,
YMEHU!A, HaBblkM), COOTHECEHHble C NNaHUpyeMbiMU pe3yrbTaTaMu OCBOEHUS
obpasoBaTenbHOW NporpaMmmbl (KOMMNETEHUUS MU BbIMYCKHUKOB):

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

OlK-1 CnocobeH OrK-1.1 OlK-1.1 3HaTb OCHOBHblE onpefeneHns, NMOHATUS
NPUMEHATb MpumeHseT W naew nsyyaembix pa3genos Kypca.
dyHaameHTanbH 6azoBble 3HaHUS,
ble 3HaHwus, nonyyeHHole B | YMeTb  MNPUMEHATb  MaTtemaTu4eckui
nony4eHHble B obnactn annapaT Ans  peleHus MnocTaBreHHbIX
obnactu mMaTtemaTuMyeckMx | 3agadv,  aHanuM3upoBaTb  MOJSlyYeHHble
MaTemaTn4ecKkmx n(unw) pe3ynbTartbl.
" (nnn) €CTEeCTBEHHbIX
€CTECTBEHHbIX Hayk Bnagetb  OCHOBHbIMW  TepMMHaAMKU U
HaykK, " YTBEPXAEHUSAMMU, NoMny4YeHHbIMM B
Mcnonb3oBaTb KX obnactn n3y4aemoro Kypca.




B

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

MEeTO0B ONTUMMU3aLINIA.

12. O6bem gucuMNMHbI B 3a4eTHbIX eauHuuax/yac.(s coomsemcmsuu ¢ y4ebHbLIM

nnavom) 4/144

dopma NpoMeXyTOHYHON aTTeCTaLMNU(3avem/sk3ameHr) IK3aMEH




13. TpyaoeMKocTb NO BUAaM y4ye6HoOM paboTbl

B Mo cemecTpam
cero
Bug yuebHowm paboTbl
7 cemecTp
KoHTakTHas paboTa 56 56
nexumm 28 28
B TOM Yyucne: npakTuyeckme 28 28
nabopartopHble 0 0
CamocTtodTtenbHasi paborta 52 52
B TOM YucChne: KypcoBas paboTa (NpoekT)
dopMa NpoMEXYTOYHOM aTTecTaumm 36 36
3K3aMeH
WToro: 144 144

13.1. CopepxaHue AUCLMNNUHBI

n/n Peanuzauus
pasgena
ONCLUMMNNUHBI C
HanmeHoBaHue pasgena
A CopgepxaHve pasgena AUCLMNInHGI MOMOLbI0
OH-NalH Kypca,
QYMK
1. NNekumn
1.1 [pocteiimasn 3agaua Teopema ®epma [yt QyHKIHOHANIA B TMHEHHOM HOPMHPOBAaHHOM Kypc Meronbt
BAapUAIMOHHOTO UCYUCIIECHUSL. npoctpanctBe. IlepBast Bapuanus. YpaBHeHue Jinepa. Jlemma ONTHUMM3AIUIA
Jlarpamxa. YacTHble cilydyan ypaBHeHuUs Diiepa. 3agada o (edu.vsu.ru)
opaxuctoxpore. Teopema Jlro-bya-Peiimona. ['magkocTs SkcTpeMany B
IIpoCTelIed 3aa4e BApHallMOHHOTO UCUUCIICHHSL.
1.2 VYcnoBus skcTpeMyMma B Vcenosue Jlexanapa. YcuieHHoe ycioBue Jlexanapa. YpaBHeHUE
npocTeiiien 3anayue SIko6u. Bropas Bapuais. Teopemsi [HItypma. VciioBre, SKBUBAIEHTHOE
BapHallHOHHOI'0 HCHUCIICHNA ycnoBHio SIko6n. JlocTaTOYHBIE YCIOBHS IKCTPEMyMa.
1.3 3ajayu BapUalMOHHOTO OyHKITMOHAI, 3aBUCSIIIA OT BEKTOPHOH QyHKINH. 3agada bompia.
HACYHCIICHUS M3onepumerpuueckas 3agaya. YpaBHeHue Dilnepa-Ilyaccona, Ditnepa-
OcTtporpanckoro. Y cIoBHBIN 3KCTPEMYM B 3aJjauaX BapHALHOHHOTO
ncuucieHus. Meron Muoxkurenent Jlarpanxka. 3aaua ¢ noJABUKHOM
rpaHuLEen.
14 3amaun JIMHEHHOTO OKcTpeMyM TUHEHHOTO (YHKIIMOHAIA HA MHOXECTBE B KOHEYHOMEPHOM
NIPOTPaMMHPOBAHHUSA mpocTpancTBe. ['padmueckmii MeTon pemieHHs 3amad  JIMHEWHOTO
nporpaMmupoBaHus. CHUMITIEKCHBIN MeToa. TeopeMbl 1BOHCTBEHHOCTH.
TpaHcnopTHBIE 3a1a4H.
1.5 3ama4n ONTUMAIHHOTO IlocTanoBka  3agaud  ONTUMA@IBHOrO  ynpasieHus.  [Ipunnun
yIpaBJIeHUs ONTUMAIIBHOCTH. punnun bennmana JUHAMUYECKOTO
mporpaMMupoBaHus. YpaBHeHue bemnmana. IlpuHnun wmakcumyma
[onrpsiruna. Teopema o uucne nepexstodeHuil. MeTos pemeHus 3agad
06e3 orpanmuenus. Meron Herorona. Meroasl  CONpsDKEHHBIX
HanpasieHui. YnucneHHble METO/Ibl PELIEHNUs 33124 ONTHMU3ALIY
2. [lpakmu4eckue 3aHaAMuUs
2.1 I [IpocTeiimas 3agaya I Ypasuenne Diinepa. YacTHble cinydau ypaBHeHus Dilnepa. Kypc Metoast




BapHALMOHHOTO UCUUCIICHUSL. ONTUMU3ALUN
VYcnoBus skcTpeMyMa B Venosue Jlexanmpa. Ycuinennoe ycnoue Jlexannpa. Ypaenenue | (edu.vsu.ru)
MIpoCTEeNIIeH 3a1aue Sxobu. VYcnoBme, SKBHBaJCHTHOE YycloBuio Skobu. JloctaTodHbIe
BapUANMOHHOTO HCYUCIICHUS YCIIOBHSI 9KCTPEMyMa.
3amaun BapUaiOHHOTO OyHKITNOHAI, 3aBUCSIIIA OT BEKTOPHOH QyHKIINH. YpaBHeHHE Ditepa-
HCYHCIICHUS IlyaccoHa. YcnoBHBIN 3KCTPEMYM B 3a/1a4ax BApUaLUOHHOTO

ncuncienus. Merox muoxwurenert Jlarpamka. 3agaga bosia.
3amaun JIMHEHHOTO I'padmueckuit MeTox pemreHUs 3amad JHHEHHOTO MPOTPaMMHPOBAHIUSL.
MIPOTrPaMMHUPOBAHUS CummiekcHblil MeToa. TpaHCTIOPTHBIE 3a/1a49H.
3agaun ONTHMAIBHOTO ITocTanoBKa 3ama4y ONTHUMAIBHOTO yrnpasieHus. [IpuHIHMI MakcuMyma
yIpaBIeHUS IMonTpsiruaa.

13.2. Tembl (pasaenbl) AUCLUNIIUHBI U BUAbI 3aHATUN

HanmeHoBaHune Bugpl 3aHaTUN (4acoB)
Ne TeMbI
n/n (pasgena) Jlekumm | MNpaktnueckne | JlabopatopHbie
AVCUMNIUHBI
IIpocreiimas
3ajaua
BAPHUALIMOHHOTO
HUCUYUCIICHMUA.
YcnoBus
3KCTpEMyMa B
2 | mpocreien 3anaue 6 6 0 11 7 30
BapHUAINITMOHHOI'O
HCYHUCJICHUA
3agaun
3 | BapMalMOHHOTO 6 6 0 11 7 30
HCYHUCJICHUA

h KoHTponb
CamocTosaTenbHas

paGoTa Bcero

3amauyu TMHEWHOTO
POTPaMMHUPOBAHHS

3agaun
5 | ontumanbHOTO 6 6 0 11 8 31
yIpaBICHUS
UToro: 28 28 0 52 36 144

14. MeToan4yeckune ykasaHma Ans odyvaromuxcsa no 0CBOEHUIO AUCLUMNIIUHDbI
(pekomeHOayuu obydaroujuMcsi o 0C80EHUI0 dUCUUNIIUHBI: yKazaHue Hauboree CroxHbIX pa3deros,
paboma ¢ KoHcriekmamu fekuul, npe3eHmauluoHHbIM MamepuarioM, peKoMeHOayuu o 8bIrNoSTHEHUIO
Kypcoeol pabomel, 1o opeaHusayuu camocmosimersibHol pabomsi rno ducyuniuHe u op)

[Ona obecneyeHnss cuUcCTeEMaATUYECKOM WU perynspHorM paboTbl MO U3YYEHUIO
ANCUUNANHBI M YCMELLUHOMO NPOXOXAEHUS aTTecTauuini CTydeHTaM pekoMeHOyeTcs
npuaepXmnBaTbCs cneayoLllero nopsaka obyveHums:

1. CamocTodaTenbHO onpegenutb 00bem BpemMeHu, HeobxoauMmoro Ans npopaboTku
KaXkgown Tembl.

2. PerynapHo nsyyatb kaxagyro TeMy AUCLMNIIMHBI Kak NO KOHCMEKTaM Nekuun, Tak n no
PEKOMEHOOBAHHOW nuTepaType, MCMOonb3yst pasnuyHble OopMbl UHOANBMAYANbHOM
paboThbl.

3. ComacoBbiBaTb C npenogasatenem Buabl paboTbl NO U3YYEHUIO OUCLMNINHDI.

4. o 3aBeplleHMM OTAENbHbIX TeM nepedaBaTb BbIMOSIHEHHbIE pPaboTbl (QoMallHWeE
3agaHuns) npenogaBartento.



5. [pn ycnewHoM MpPOXOoXKAeHUM PYOEXHbIX KOHTPOSbHbIX WCMbITAHUA CTYAEHT
MOXEeT MpeTeHAoBaTb Ha COKpalleHWe MNporpaMmbl MPOMEXYTOYHOM (MTOFOBOW)
aTTecTaumm nNo AUCUMUMIMHE.

MeToanyeckune ykasaHus Ans obyyatoLwmxcs npu camocToaTenbHON paboTe.

1. CamoctoaTenbHass paboTa oOy4yalolwmxca HanpaefieHa Ha CaMOCTOATENbHOE
OCBOEHMEe BCeX TeM U BOMNPOCOB Y4YebHOM AMCUMNAWNHBI, NPeayCMOTPEHHbIX
nporpammon. CamoctodatenbHaa pabota saBnsetca  obssaTenbHbiM  BUOOM
AeaTenbHOCTM Ons Kaxgoro obyvawowerocd, ee obbem no y4vyebHOMy Kypcy
onpegensietcsa yy4ebHbIM nnaHoM. [lpu camocTtoaTenbHon pabote oby4arowmincs
B3aMMoOencTByeT C peKOMeHOOBaHHbIMM MaTepuanamn npy MMHUMarbHOM ydacTun
npenogaeaTens.

2. CamoctositenbHas pabota ¢ ydyebHukamu, y4ebHbIMM nocobussMK, HaydHOW,
CMpPaBOYHOM M NOMYNIAPHON NUTepaTypon, MatepuanaMmm Nepuoanyeckux M3gaHum u
pecypcamu cetu Internet aBnsetca Hanbonee apPeKTUBHBIM METOAOM MOMy4YEeHMUS
3HaHUW, NO3BONMSET  3HAYUTENbHO  aKTUBM3WPOBaTb  Mpouecc  OBMageHus
nHopmMaumnen, cnocobeTeyeT Bonee rnybokoMy YCBOEHWUIO M3y4aemoro matepuana,
dopmupyeT y obydaroLmMXcs 3anHTepecoBaHHOE OTHOLLEHME K KOHKpEeTHON npobneme.

3. Bonpocbl, koTOpble BbI3bIBAOT Yy OOy4YalOLUXCHA 3aTpPyAHEHUs Npu  MNOAroTOBKe,
OOMKHbI  OblTb 3apaHee CopMynMpoBaHbl M 03BYyYeHbl BO BpPEMSA 3aHATUN B
ayanTopun ansa ONONHUTENBHOIrO pasbACHEHUS nNpenofaBaTenem.

4. [Ins ycnewHoro v nnoaoTBOPHOrO obecnevyeHns UTOroB CaMOCTOSTENbHON paboThbl
paspaboTaHbl y4ebHO-MeToaMYECKNE YKa3aHMsA K CaMOCTOSATENbHON paboTe CTyAEHTOB
Hag pasnUYHbIMK pasgenamu GUCUUNNHGI.

5. Bugbl camocTtosTenbHoM paboTbl:  KOHCNEKTUpoBaHWe y4yebHOM U Hay4HOW
nutepaTtypbl; npopaboTtka ydebHoOro matepmasna (MO KOHCNEKTam nekumn, ydebHon u
Hay4yHOW nuTepaType); paboTa B 3NEKTPOHHOM 6BubnmnoTevHom cucteme; pabota c
MH(POPMALMNOHHBIMW  CMPABOYHBIMW CUCTEMaMW, BbINOSIHEHWE [OMALLHUX 3afaHun
(MpaKkTUYEeCKMX U TeopEeTUYECKUX); BbINOSIHEHWE KOHTPOSbHbIX paboT; MOAroToBKa K
NPaKTUYECKNM 3aHATUAM; paboTa ¢ BonpocaMu 451 CaMONpOBEPKN.

6. Bce 3agaHug, BbiNnonHsAeMble CTyAeHTaMy CaMOCTOATENbHO, NoanexaT nocnenyowen
npoBepke nNpenogaBaTenem.

15. NMepeyeHb OCHOBHOW U OOMOJIHUTENILHOW NUTepaTypbl, PECYPCOB MHTEPHET,

HeoOGXxoAMMbIX ANsi OCBOEHUSI OUCUMMIUHBLI (Criucok numepamypbl OGhopMasemcs 6
coomeemcmeuu ¢ mpebosaHusmu OCT u ucrionb3yemcsi obwasi ckeo3Has Hymepauyus 0nsi ecex 8udoes

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

CII6 ; M. ; Kpacnonap : Jlans, 2010 .

Mopc M. Bapuanmonnoe ucuucienue B uenom / M. Mopc ; iep. ¢ anra. JL.b.
2 BeptreiiMa ; mon pen. M.A. TaiimanoBa .— M. ; MxeBck : THCTUTYT KOMITBIOTEPHBIX
nccneaoBanuil : PerynspHas u xaotnueckas nuHaMmuka, 2010 .




Axynmna W.JI. MaTemaTtnyeckoe mporpaMMUpOBaHUE B IPUMEPAX U 3aja4dax : yaeOHoe

3 nocobue / N.JI. Axynua .— U3n. 3-e, crep. — Cankr-IlerepOypr ; Mocksa ; Kpacnonap
: Jlangn, 2011 .
ArtretkoB A.B. MeTtobl onTuMuU3anuy : yaeOHoe mocobue : [ CTy/. BICII. yueo.

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

5 cnerransHocT BITO 010501 "Tlpuknaguas marematuka u napopmaruka"] : [B 2 4.] /

@ I1. BacunbeB .— Mocksa : U3a-so MITHMO, 2011.

©0) pononHWTenbHasa nuTeparypa:

Ne n/n NcToYHMK

5 [Toxopwnsrii FO.B. Ontumanbabie 3a71a4u : [yaeOHoe mocobue] / FO.B. TlokopHbIit .—
M. ; MxeBck : Peryisip. u Xxaotud. quHamuka : MH-T komneroTep. uccnen., 2008 .

; IToxopHnsriit FO.B. Kparkuii Kypc MareMaTu4ecKoi TEOpUU ONTUMANIbHBIX 3a/1a4. -
Boponex : OAO "llentpansHo-UepHo3zeMHoe nznaTenscTBo', 2007.

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

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

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

1 I'enpdang M1.M. Bapuanmonnoe ucuucienne / I.M. I'enbdang, C.B. @omun. - M. :
duszmatiur, 1961.
Onwcronbil JI.3. luddepenimanbrbie ypaBHEHUS U BapHAIIHOHHOE UCYHCIICHUE :

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

Onutopuan YPCC, 2000.

B)MH)OPMaLMOHHBIE SNEKTPOHHO-00pa3oBaTenbHble pecypchl (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, ¢ KoTopbiMM MMetoTca gorosopa y BIY, 3aTem OTKpbITble 3MEeKTPOHHO-
obpasoBaTenbHble pecypchbl, OHNanH-Kypcbl, Y MK

16. lNepeyeHb y4yebHO-meTOAMYECKOrO obecne4vyeHUs ANA CaMOCTOSTENIbHOMU

paGOTbI (y4ebHo-memodudeckue pekomeHOauuu, rnocobus, 3adayHuKu, MemoodudecKkue yKa3aHus o
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 Junaktuueckuil MaTepuan no merofgam ontumusaiuu / F0.B. TlokopHsiit [u ap.] -

Boponex : UL BI'Y, 2007.

17. O6pasoBaTtefibHble TEXHONIOrMU, UCMOSNb3yeMble Npu peanusaumm y4eOGHOU
OUCLUMNIINHBbI, BKNOYas AUCTaHUMOHHbIe obpa3oBaTenbHble TexHonorum (OOT),
3neKTpoHHoe oby4yeHue (J0), cmellaHHOe OOyyYeHue):



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

AucumnnuHa MoXeT peanu3oBbIBaTbCA C NPUMEHEHNEM ANCTAHLUNOHHbIX
obpasoBaTefibHbIX TEXHOOMMN, HaNpUMep, Ha NnaTdopmMe «QNEKTPOHHbLIN
yHusepcuteT BI'Y» (Kypc Metoabl ontummsaumn (edu.vsu.ru)).

MepeyveHb HeobXxoaMMOro NporpamMmmMHoOro obecneyeHuns: onepaunoHHas cmctema
Windows unu Linex, Microsoft Office, LibreOffice5, Calc, Math, 6paysep Mozilla Firefox,

Opera, Interet.

18. MaTepumanbHO-TeEXHUYECKOe obecneyeHne AUCLUNIUHDBI:
1. TunoBoe obopyaoBaHme y4ebHON ayanTopum.

2. 3oHanbHas

Hay4Has

oubnuotekn BIY (http://www.lib.vsu.ru)

oubnuoTeka,

9NIEKTPOHHbLIN

KaTanor Hay4Hon

19. OueHO4HbIe cpeaAcTBa ANs NPoBeAeHUs TeKyLlen U NPOMEeXYTOYHOMU

aTTecTauumu

MopsaoK OLEHKM 0CBOEHMS oby4atommmncs ydebHoro maTepuana
onpenensieTcs coaepXkaHvem crieayrLLmMx pa3aenos AMCLUUMNIMHDI:

No HaunmeHoBaHve KoMneTen NuoukaTop(bl)
- pasgena QuCUMNvHbI OOCTUXEHNS OueHouHble cpeacTea
n/n umnsa(n)
(moayns) KOMMNeTEHLMMN
IIpocreiimas 3agaya OMK-1 OMK —1.1, ONK n
BAPHALHOHHOTO 12 OMNK—-13 pOMEXYTOYHas aTTecTauus — 3SK3aMeH,
1 | peuncnenms OllK-2 v "~ | KoHTponbHaa pabota 1, KOHTPOSbHO-
' OrlK-2.1, OlK-
J na3mepuTenbHble MaTepuarnbl K 3k3aMeHy
2.2, OlNK-2.3
VYcaoBus SKCTpeMyMa B OrnK-1.1, OrnkK
N : N N lMpoMexyTouHasa aTTecTauus — 3K3aMeH,
2 :g Olize?[];l::(;?aqe OfK-1 1.2, ONK-1.3 KoHTponbHass pabota 1, KOHTPOMbHO-
pual Or1K-2 Or1K-2.1, OTIK- M3MepuTeribHble MaTepuarbl K 3Kk3aMeHy
HCYHUCTICHUS 2.2, OMNK-2.3
OnK-1.1, OrkK
3amaun BapuAIMOHHOTO OlK-1 -1.2,0MNK-1.3 EpOMeM(yTOLIHaFI a6TTeCTaI,ij'Mﬂ — OK3ameH,
3 | Lcuncienus ONK-2 ONK.2.1. OFK OHTponbHas paboTa 1, KOHTPOMbHO-
. e g M3MepuTernbHble MaTtepuanbl K 9k3aMeHy
2.2, 0OrMK-2.3
Sanan THHeHHOM OrK-1 (—):”;_CJI':K (_)TI; [MpomexyTouHas aTtTecTauus — 9K3aMeH,
4 I ’zr AMMUDOBAHILS OrlK-2 - ' KoHTponbHaa pabota 2, KOHTPOMbHO-
porp P OrK-2.1, OrK- M3MepuTeribHble MaTepuarbl K 3k3aMeHy
2.2, OrK-2.3
332[21‘{1/1 OIITUMAJIBHOI'O OI—IK -11 OI—IK
yIpaBIICHHUSI OMK-1 — 1.2, 0MK-13 lMpomexyToyHas aTtTecTaums — 9K3aMeH,
5 KoHTponbHas pabota 2, KOHTPOMbHO-
OrnK-2 OrK-2.1, OTK- U3MepuTerbHble MaTepuarnbl K 3k3aMeHy
2.2, OlK-2.3
I'clgomemyTquaﬂ arrecrauvs [MepeyeHb BOMPOCOB K 3K3aMeHY.
OpMa KOHTPOS - 3K3aMeH

20 TunoBble OLUEHOYHbIe cpeacTtea n metToanvyeckme matepuanbl, onpeagendrouie

npoueaypbl OLeHUBaHUA

20.1 TeKywmin KOHTPONb ycneBaeMoCcTH

KoHTponb ycneeaeMocTy no AUCLMNIINHE OCYLLECTBSIETCS C MOMOLLbIO CNEeAYHOLLMX
OLIEHOYHbIX CPEACTB: KOHTPOsbHasA paboTa 1, KOHTponbHas paboTa 2.

IIpyMepHBIA KOMILUIEKT 3aJaHUI JJI KOHTPOJIbHBIX padoT



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

Kontpoabnas padora Nel
Bapuanm 1

3aganue 1.

Haiinure nomycTuMble SKCTpeMaI JJisl 3aJaHHbIX (PYHKIIMOHAJIOB:
1

OUu)=[u?)dx  u©)=u'(0)=0 u@E)=u'(=0
0

0
®(u) = [@2xu-u?)dx u(-)=1 u(0)=0
-1

3amanue 2.

Hccnenyiite Ha cinalObIil SKCTpEMYM

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

0
CocTaBuTtenb %7_/

(nopnucek)

M.B. 3BepeBa

Bapuanm 2

3amanue 1.

Haiingute nomycTuMBbIe SKCTpeMalu i 3aIaHHBIX (PYHKITMOHAJIOB:

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

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

3amanue 2.

UccnenyiiTe Ha cinalblil SKCTpEMyM



2
j 2x2)dt  x(1)=3, x(2)=1
1

CoctaButenb %7_/ M.B. 3BepeBa

(noanuchb)

KonTtpoJsbnas padora Ne2
Bapuanm 1
3ananue 1.

Pemure 3a1auy TMHEHMHOTO OBICTPOACHCTBUS

3amanue 2.

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

o9X, + 2X, <6,
L =16X; + 9X, — Max npu orpaHuyeHusx X, + 3X, <6,
X, 20, x,2>0.

é%/ M.B. 3BepeBa

(noanuchk)

X; U X, — Leble.

CoctaBsuTenb

Bapuanm 2



3aganue 1.

Pemmre 3anauy MTMHEHMHOTO OBICTPOACHCTBHS

X1I= u

. -1<u<3
Xo'=X; —U

3amanue 2.

L =2x, —10x, — min mpu orpaHuyeHusX ¢ X; —5X, > -5,
X, 20, x,=>0.

2X; + X, 29,
L =2X,; +3X, — min npu orpaHuyeHusx 43X, —4X, >3,
X, 20, x,=0.

X, U X, — Leble.

CoctaButenb M.B. 3BepeBa

(nopnucek)

Tekywmn KOHTpONb npeacraBnger cobon  nNpoBepKy YycBOeHUst Yy4ebHoro
MaTepuarna TeopeTU4eCKOro 1 NPakTMYeCcKoro xapakrepa, perynspHo OCyLLeCTBNAEMYHO
Ha 3aHATUAX.

K OCHOBHbIM (hOpMaM TeKyLLEero KOHTPOMS MOXHO OTHECTU YCTHbIA Onpoc,
NPOBEPKY AOMALUHUX 3aJaHUN, KOHTPOSbHbIE PaboThl.

3agaHve Onsa TeKywlero KOHTPONs U NpoBeAeHMs NPOMEXYTOYHOW aTTecTauuun
AOMMKHbI BbITb HANpPaBneHbl Ha OUeHUBaHUE:

1. YPOBHSI OCBOEHUA TEOPETUYECKUX U MPAKTUYECKUX MOHATUN, HayYHbIX OCHOB
npodgeccmnoHanbHON AeATeNbHOCTY;

2. cTeneHu roTOBHOCTM oOOyvaroweroca nNpuMeHATb TeopeTudeckne u
npakTnyeckmne 3HaHUSA n npodeccnoHarnbHoO 3Ha4YUMyHo NHopMaLnto,
CCOOPMUPOBAHHOCTU KOTHUTUBHBIX YMEHUN.

3. nprobpeTeHHbIX YMEHUMN, npodeccnoHarnbHo 3HaYUMbIX ans
npodeccnoHanbHON AeATeNbHOCTY.

TeKywMin KOHTpONb npeaHasHavyeH Ans MNpoBEPKM Xxoda WM KayecTsa
POPMMPOBAHNA KOMMETEHLUMIN, CTUMYyNUpoBaHUsa Yy4yebHonm paboTbl obyvaembix W



COBEpLUEHCTBOBaHNS METOAMKM OCBOEHWsi HOBbIX 3HaHuii. OH obecneuynBaeTcs
NpoBeAEHNEM KOHTPOSbHbIX 3a4aHWA U OOMalHMX paboT, MPOBEPKON KOHCMEKTOB
neKuui, NepuoanyeckumM onpocom criyluaTenemn Ha 3aHSATUSIX.

dopmbl, MeToabl W NEPUOAUYHOCTb  TEKyLlero KOHTPOMns onpeaenset
npenogaeatenb.

Mpwn TekyweM KOHTpOSie YPOBEHb OCBOEHUSI Y4eOHOW AMCUMMIUHBI U CTeneHb
chOPMMPOBAHHOCTN KOMMETEHUMN OMPEdEnsioTCs OLEHKaMM «3a4TEHO» U «He
3a4TEHOY.

OnucaHue TeXHONOrnMM NpoBeaeHus

TecTupoBaHMe 1 KOHTPOSIbHbIE PaboTbl NPOBOAATCS MUCbMEHHO.
TpeGoBaHue K BbINONHEHUIO 3aaHUN

KoHmporsbHas paboma

3a KOHTpPOsbHY0O paboTy CTaBUTCSt OLEHKA «3a4TeHO», B Clny4vae, ecnu
oby4aroLLMINCs BbIMONHWI:

- NpaBWnbHO B MOSTHOM O0ObeMe BCe 3adaHusi KOHTPONbHOM paboThl, Mokasan
OTNWYHblE BrAfEHMs1 HaBblkaMW MPUMEHEHUS MOMYYEHHbIX 3HAHUA WU YMEHWUA npu
peLleHnn npodeccrmoHanbHbIX 3aa4 B paMkax yCBOEHHOro matepuana;

- o6yL|arou.wu7|cs1 BbINOMHWUIT BCE 3adaHusi C HeOONbLUMMW HETOYHOCTAMU W
nokKasaJsl Xxopowune BliageHna HaBblkaM NMPUMEeHEHUA MOoJTyYeHHbIX 3HaHUN U yMeHI/II7I
npu peleHnn I'IpOd)eCCVIOHaJ'IbeIX 3alay B paMKax yCBOEHHOIo martepuana;

- 0oby4Yalowuii BbINOSHUI MOMOBUHY M3 NPEASIOKEHHbIX 3afaHW NPaBUIbHO,
oCTarnbHble C CyWeEeCTBEHHbIMU HETOYHOCTAMM M MNoKasan YAOBMNEeTBOPUTENbHOE
BraJeHne  HaBblkamMy  MOJNYYEHHbIX  3HAHMW WM YMEHWA  NpU  peLUeHum
npodeccroHanbHbIX 3a4ad B paMmKax yCBOEHHOro Matepuvana.

B ocTtanbHbIX cryyasx obyyatoLemycs CTaBUTCS 3a KOHTPONbHY0 paboTy «He
3a4TEHOY.

20.2 NMpomexyTo4yHan aTrectauus

NMpomexyTouyHasa artTecTauusa npegHasHadeHa Ans onpefeneHns YpoBHSA
OCBOEHUA Bcero obbema yyebHOM AncuMnnuHbl. [MpomexyTodHas artTectaums no
ancuunnunHe «MeToabl oNnTMMU3aUn» NPoOBOAUTCS B (hopMe dK3aMeHa.

I'Iepequb BOMPOCOB K 3K3aMeHYy:

. AbctpaktHas Teopema depma.
. [Ipocreiimas 3ajaya BapuallMOHHOTO UCYUCIIEHUS. Y paBHEHUE Diiepa.
. Jlemma Jlarpanixa.
. [lepBble MHTETpabl B YaCTHBIX CIIy4asiX ypaBHEHUA Diliepa.
. 3agada o OpaxuCTOXpOHE (C pelIeHueM)
. Teopema u nemma [ro-bya-Peiimona.
. I'magkocTe akcTpemaren.
. 3agaua [lyaccona

. OYHKIIMOHAJIBI OT BEKTOPHBIX (PYHKIIMIA
10. 3agaga OcTporpaackoro
11.3amaua bonsna

O©CONOOOTPH,WN -



12.Bropas Bapuanus. Teopema o 3HaKe BTOpoi Bapuaiuu. Bropast Bapuanus B
npocreiiiei 3aaue BapualiMOHHOTO UCYUCIICHHUS.
13.Teopema Jlexxanapa.

14. Teopema Jlexxanapa-Jlarpanxa

15.YcnoBue SAxkobu

16. Heocummnsiuus ypaBHeHUs SAko0u

17.Teopema IllTypma

18. Teopema o HeocTUIUTAIH (00 SKBUBAJICHTHBIX YCIIOBHSIX)

19. Ycunennas teopema Sxobu
20. JToctatouHoe ycioBre ciaaboro sKCTpeMyma
21. Jlemma 00 OIIEHKE «XBOCTa.

22. Teopema 00 sKCTpeMyMe JTMHEHHOTO (PYHKIIMOHAA
23. Bemykiast 06os04ka. Teopema o BEITYKIIONW 000I0UKe.
24. Kpurtepuii BbIITYKJIOCTH.

25. Teopema 0 JOCTHIKEHUHU DKCTpEMyMa B KpaltHEH TOUKe.
26.ANTOPUTM CUMILJIEKCHOTO METO/1a

27. IlocTanoBKa 3a/1a4¥ ONTUMAIBHOTO YIIPABICHHUSI.

28. Jlemma 1 o caBure yrpaBJieHUsI.

29. JlemMa 2 0 cyneprio3uiiviy yIpaBiIeHH.

30. IIpuHIUT ONTUMATIEHOCTH.

31. Ypasuenue bennmana a1 3a1a9u ObICTPOICHCTBHS.
32. Ilpunnun makcumyma [loHTpsiruHa.

MpomexyTouHas aTTecTaumsi, kKak NpaBuo, OCyLLECTBNSETCS B KOHLIE ceMecTpa
N 3aBepllaeT n3yyeHne AMCUMNMHbL. [pomexyToyHas aTTecTtauusi NoMoraeT OLEeHUTb
Bonee KpynHble COBOKYMHOCTM 3HAaHWA W YMEHUIN, B HEKOTOPbIX Cryyasx — Aaxe
dopMupoBaHne onpederneHHbIX NpodeccuoHanbHbIX KoMneTeHuun. Ha ak3ameHe
OLEHMBaETCs YpPOBEHb OCBOEHUS y4eOHOM ANCLUMNIMHBI U CTENeHb ChOPMUPOBAHHOCTY
KOMMNEeTEeHLUUM onpenensitoTcs oLeHkaMu «OTIIUYHOY, «XOPOLLIO»,
«YOOBMNETBOPUTENBHO», «HEYOBNETBOPUTENBHOY.

OnucaHue TexHonornm npoeeneHus

Ha oak3ameHe CTyOoeHT BbITArMBaeT OWNET, KOTOPbLIA  COAEPXWUT [nOBa
TEOpPEeTUYECKMX BoMpoca U YeTblipe npakTudecknx. Bce Bonpockl u 3agayun, Bxoaswmne B
GuneTbl, OXBaTbIBAOT BECb MaTepuarn, n3ydaemblii 3a BECb CEMECTP.

IIpuMepHBIH KOMILIEKT OMJIETOB /151 IK3aMeHa

KoHTponbHO-n3meputeneHbin matepuan Ne 1

1. 3amaua bonsna



2. DKCTpeMyM JIMHEHHOTO (PyHKIIMOHAIA

3. Brimuiurte ypaBHEHHUE U YCIOBUS, KOTOPHIM JI0KHA YAOBIETBOPSATH TOUKA
MUHUMYMa (QyHKIIOHAJa

u.2
®(u) :I7dx+u(0)+u(l)
0

4. Bo3MO>KeH JU ciydaid, KOTJa SKCTPeMyM JIMHEHHOTo (DyHKIIMOHAJIA
JIOCTUTAeTCs BO BHYTPEHHEU Touke kommnakra G?

5. Bemummure YPAaBHCHHC 1 YCJIOBUA, KOTOPBIM JOJDKHA YAOBJICTBOPATH TOYKA

MI/IHI/IMyMa (dbyHKUIHOHANA

”2
d(u) = j—dx }uxdx u(0) =u'(0)=0.
0

6. Pemmre cuMIIEKCHBIM MCTOJOM

X1 — X2 — X3 + 2X4—> Max
— X1 +2Xp —Xg+X4 <2
2Xq + X + Xz —2X4 <12
2X1 +2X9 +4X3+2X4 <6

>0 j=1..4

CoctaButenb M.B. 3BepeBa

(noanuchb)

KoHTponbHO-mn3mepuTenbHbIn Matepuan Ne 2

1. AGctpakTHas Teopema Depma.

2.YpaBueHnue bennmana qis 3a1aun ObICTPOICHCTBUS.

3. BoimummTe nepByro Bapuanuio GyHkuroHana d(u) = I (X +1)u Iudx
0

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

4. Pacnumure ypaBHeHue benmnmana ans 3amaun X'=x+Uu, |u|<1, B RI1. IlycTts

T(x) =x2,



5. BeinummTe ypaBHEHUE U YCIOBHUS, KOTOPHIM JOJIKHA YAOBIETBOPATH TOUKA
MUHUMYMa (QyHKIIOHAJa

1702 "2
() = j%x,
0

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

6 Pemnre cHMIIEKCHBIM MCTOJOM

X| — X2 — X3 + 6X4—> max

—X1+2X2—X3+X4S2

X) + Xp + X3 —2X4 <12

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

XjZO j=1....4.

CocTtaButenb

M.B. 3BepeBa

(noanuchk)

KpI/ITepMVI BbICTaBJIEHNA OLIEHOK:

OueHkn

Kputepum

OT1nuyHo

obyyarowmnca nokasbiBaeT BbICOKMMA MHTENNEKTyanbHbIA ©
OOLLEKYNbTYPHbIA  YypPOBEHb, [NyOOKOE U BCECTOPOHHEE
3HaHMe npegmMeTa, Ha BCe BOMpocbl Ouneta Aadbl
npaBuibHble  WCYepnbiBalOWME  OTBETHI, npvBeaeHbI
AokasaTtenbcTBa oby4darommnca apryMeHTMPOBAHO U FIOTMYHO
nsnaraeT maTepuvarn, NPaBUITbHO PeLlaeT BCE MPenJIoKeHHbIe
npakTM4Yeckne 3agaHusi; AONOSHUTESbHblIE BOMPOCbI  HEe
BbI3bIBAOT 3aTPYAHEHUI

XopoLuo

oby4valoWmnncs nokasbiBaeT CBOWM WHTENNEKTyanbHbIN U
00LEeKyNbTYPHbIN YPOBEHb, TBEPAO 3HaeT npegmMet ydebHowm
ANCUMNMUHBI, JIOTMMHO M3naraeT W3YYeHHbIn MaTepwuan,
ymMeeT MNPUMEHATb TeopeTU4ecKMe 3HaHWs [ONs  pelleHus
NpakTU4eCKNX 3adaHusi, Ha BOMPOCbI OuNeTbl MOMyYeHb!
NOMHbIE U BEpHble OTBETLI, NPUBEAEHO AOKa3aTeNlbCTBO, HO
ecTb Hebonblne HEeTOYHOCTU B  POPMYIIMPOBKax WU
3aTpygHeHus npu OTBETE Ha JOMNOJSTHUTENbHbIE BOMPOCHI

YnoBneTBOPUTESNIbHO

obyuvatoLmincs nokasbiBaeT CBON OOLLEKYNbTYPHbIA YPOBEHb,
B OCHOBHOM 3HaeT npeamMeT y4yeOHOM AMCUMNMAWHBI, 3HaeT
OCHOBHbIE OMpPeAeneHnss U TEPMUHbI, UMEET OnpeaeNeHHble
3HaHWA NpeameTa, NPaKTUYeckne 3afaHusl PeLlnTb He MOXET,
TaKKe He MOXET NPUBECTM JoKa3aTeNnbCTBa.

HeynosneTBopuUTenbHO

cTeneHb OCBOEHUA yqe6H0|7| ONCUNNITNHBI O6y‘-laeMbIM He
COOTBETCTBYET KpUTEPUAM, nNpeabAaBndeMbiM K OLEHKe
«ygoBneTBOPUTESIbHO»




