MNHOBPHAYKN POCCUA
®ENEPAINBHOE NOCYAAPCTBEHHOE BIO[PKETHOE OBPA3OBATESTbHOE YYPEXKOEHVE
BbICLLEMO O5PA30OBAHUA

«BOPOHEXCKWUN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXXOAKO
3aBegyowmmn kacegpomn
MameMamu4yecko20 aHanusa

C/ A.ll. Baes

nodnuce, pacwugposka nodnucu

03.07.2018r.

PABOYASA NPOrPAMMA YYEEHOW OAUCLUMUNINHDI

B1.B.07 MeToabl onTmMn3auumn
Kod u HaumeHosaHuUe ducyumniuHbl 8 COOM8emMcmaeuu ¢ y4ebHbIM riaHoM

1. Koag 1 HaumeHoBaHMe HanpasneHus nogrotosku/cneynansbHocTn: 02.03.01 MaTemaTuka
N KOMMbIOTEPHbIE HAYKK

2. Mpocdunb nogroroBku/cneunanusayms:

3. KBanudukauma (cteneHb) BbinyckHUKa: bakanasp

4. dopma oby4yeHua: O4yHas

5. Kacbegpa, oTBevawwas 3a peanusaumio aucuunnuHbl: Kadegpa MaTemaTnyeckoro
aHanusa

6. CocTtaBuTENM NpOrpaMmmbil:

(®UNO, yyeHasi cmeneHb, y4eHoe 38aHUe)

3BepeBa Mapraputa bopucoBHa, kaHg. u13-MaT. HayK, AOLEHT

7. PekomeHpoBaHa: Hay4yHo-meTogmyeckum CoBeTOM MaTeMaTU4ecKkoro pakynbTeTa,
npoTtokon Ne0500-07 ot 03.07.2018r.

8. YuebGHbIN roa: 2018-2019 CemecTp(bl): 7



9 .Uenwu n 3agaym y4eb6HOM QUCLUUNIINHDI:

Llenu u3y4yeHusi QucyuniuHsbl:

- noaroToBka CTydeHTa K BOCMPUATUIO MaTeMaTMyeckoro annapata cneuuanbHbIX
ANCLMNIIMH, YTEHMIO CneunanbHOM NuTepaTypbl;

- nonydyeHne 6a30BblX 3HAHUMN M (HPOPMUPOBAHME OCHOBHbLIX HABbLIKOB MO MeTOAaMm
onNTUMM3aLMKM, HeoOXoOAUMbIX AN pelleHuMst 3adad, BO3HMKaKWMX B MNpakTU4ecKown
NesTenbHOCTY;

- pa3BUTUE JTOMYECKOTrO MbILLEHMS;

- hopmmnpoBaHme HeobXxoaNMMOro ypoBHS MaTteMaTU4ecKkon NOLroTOBKM ANS NOHUMAaHUA
ApYrmx MatemaTn4eckmx ANCUUNIINH.

3adayu oucyunmnuHsbl:

- OEeMOHCTpauma Ha npumepax MaTemMaTUyYecKMX MOHATUA U MeTOOOB CYLIHOCTU
Hay4HOro nogxoaa, cneundunkn maTtemMaTuKn, ee ponu B passBuTUN Apyrnx Hayk;

- OBrageHne CTydeHTaMu OCHOBHbIMW MaTeMaTU4yeCKUMU MOHATUAMM  METOAOB
onTuMmu3auuu,

- BblpaboTka YMeHUW aHanu3upoBaTb MONyYEeHHble pe3ynbTaTbl, pewaTb TUNoBble
3agayn, npnobpeTeHne HaBbIKOB paboThl CO cneumanbHOM MaTeMaTUYECKOn NUTepaTypou;

- (pbopmupoBaHMe yMeHW UCMONb30BaTb MaTeMaTU4YecKU annapat gns pelleHus
TeopeTU4eCKMX N NpUKNagHbIX 3a4ad.

10. MecTo yyebHOM ancuunnuHbl B cTpykTtype OOI: (6510k 61,6a308as unu eapuamusHasi
yacmb, K Komopol omHocumcs ducyunuHa; mpebosaHusi K 8XOOHbIM 3HaHUSIM, YMEHUSM U
HasblkaM; QuCUUNIIUHbI, Orisi Komopbix 0aHHas ducyunuHa siensemcs npedwecmesyrouwed))

OucumnnuHa «MeTogbl oNTUMU3aUnUny OTHOCUTCS K y4eOHbIM AncuuninHam 6a3oBon 4YacTu
onoka b1 ocHoBHOM 06bpasoBaTenbHOM NporpamMmbl HanpaeneHnsa nogrotoekn 02.03.01

MaTtemaTtuka n KOMMNbKOTEPHbIE HayKM-EaKanaBp

AucumnnuHa «MeTogbl onTuMu3aumny 6asmpyeTcs Ha 3HaHUAX, MOMNYYEHHbIX B paMKax
KypcoB «MaTtemaTtudecknin aHanuady, «OQuddepeHumanbHble ypaBHeHUsI». [1pnobpeTeHHble B
pesynbtate Oby4YeHUs1 3HAHUS, YMEHUS W HaBblKM MCMONbL3YKTCA BO Bcex 6e3 ucknoveHus
MaTemMaTU4YeCKUX N eCTeCTBEHHOHAy4YHbIX OUCUMNIMHAX, Moaynax u npaktukax. NonyyeHHble
3HaHUs MoOryT ObiTb MCMONb30BaHbl MPU MNPOAOIIKEHUN OOpa3oBaHMs B acnvpaHType U B
AanbHenwen TpyaoBon AeATeNbHOCTU BbIMYyCKHUKOB.

11. MnaHupyeMbie pe3ynbTaTbl 00y4YeHUsi MO AUcUUNNUHe/MoAyNio (3HaHUA, YyMeHwus,
HaBblKW), COOTHECEHHbIe C NIIaHUPYEeMbIMU pe3yrbTaTaMuM OCBOEHUsi o6pa3oBaTeribHOM
nporpaMmmbl (KOMNETEHUMSIMU BbiNMYCKHUKOB):

KomneteHuus MnaHvpyemble pe3ynbTatbl 00y4yeHus
Kon HasBaHune
OK-8 CnocobHocTb K 3HaTb: OCHOBHble oOMpeaeneHnsi, MOHATUS U uaew n3y4yaembix
camMoopraHunsauunm 1 pasfgernos Kypca.
camoobpa3oBaHuio
YMETb: BbISBNATL €CTECTBEHHOHAYYHYI0 CYLIHOCTb  npobrem,
BO3HMKAOLLMX B Xo4e NpodeccuoHanbHOM AesaTeNbHOCTH.




BnapgeTb: Bnageth matemaTtvyeckum annapaTtoM, HeobXxoauMbIM
ansa camoobpa3oBaHus.

OrnK-2

CnocobHOCTb KOPPEKTHO
NPMMEHSATb annapat
MaTeMaTn4eckoro aHanmaa,
reomeTpumn, anrebpl,
OVCKPETHOM MaTeMaTuKMu,
TEopUn BEPOATHOCTEN,
MaTemMaTU4eCKON CTaTUCTUKM,
YUCIEHHbIX METOO0B, METO0B
onTMM3auun ans
dhopmanmsaumm n peLieHus
3ajad B cipepe
npodeccnoHarnbHON
OEeATenbHOCTM.

3HaTb: OCHOBHble CMOCOBLI MPUHATUS ONTUMArbHbLIX PELIEHWIA,
OCHOBHble oOrnpefeneHnsi, MOHATUMS WM KAen ulyvyaemblx pasgenos
Kypca.

YMETb: dhopMynmpoBaTh 1 [OKa3blBaTb OCHOBHbIE Pe3yrbTaThl.

BnageTtb: wmatematnuyeckum annapatom Ons  opmanusaumm,
aHanuaa u BblpaboTKM peLleHnii.

12. O6bemM AucUMNUHBLI B 3a4€THbIX eanHuLax/yac.(s coomsemcmsuu ¢ y4ebHbiM nnaqom) 41144

Popma NpoMeXyTOUHON aTTeCcTauuU(savem/sxk3ameH) IK3aMeH

13. Buabl yue6Houn paboThbl

TpyaoeMKoCTb (4Yachl)
Bua y4ebHon paboThl Mo cemecTpam
Bcero
7 cemecTp
AyanTOpHbIE 3aHATUS 68 68
B TOM 4ucne: nexkuun 34 34
npakTnyeckne 34 34
nabopaTtopHble
CamocTosaTenbHaa paborta 76 76
NToro: 144 144
13.1. CopnepxaHme AUCLMNIINHBI
n/m Hanmerosarune pasaena CopepxaHuve pasgena AUCUMNIVHSI
ANCLMNINNHBI Aep pasi Anct
1. Jlekuum

11 IIpocreiimas 3anaua Teopema @epma 111 GyHKIIMOHANA B THHEHHOM HOPMHPOBAHHOM

BApUALIMOHHOTO UCYUCJICHUS. npoctpanctBe. [lepBas Bapuarus. YpaBHeHue Ditnepa. Jlemma
Jlarpamxa. YacTHble ciydan ypaBHeHUs Ditnepa. 3amada o
Opaxuctoxpone. Teopema /{ro-bya-Peiimona. ['maakocTh skcTpemManu
B IIPOCTEHIICH 3a1a4ye BapHallMOHHOTO HCUUCIICHUSL.

1.2 Ycnosust 3kcTpeMyMa B VYcenosue Jlexanapa. YcuneHHoe ycnoBue JlexaHnapa. YpaBHeHHe
NpoCTeHINel 3a1aue Sxobu. Bropas Bapmammsa. Teopemsr Iltypma.  YcioBwue,
BapHALIMOHHOI'0 NCUUCIICHHAA SKBUBAJIICHTHOE YCIIOBHIO SIK00OH. JlOCTaTOYHBIE YCIOBHUS SKCTPEMyMa.

1.3 3amaumn BapualmOHHOTO DyHKITMOHAT, 3aBUCSIINNA OT BEKTOpHOH GyHKINH. 3aia4da bobia.
HCYUCIICHUS Wzonepumerpudeckas 3aiada. Y paBHeHue Ditepa-Ilyaccona,

Diinepa-OcTporpagckoro. Y CIOBHBIN SKCTPEMYM B 3a/1adax
BapHAallMOHHOr0 UcyucieHus. Meron MHoxkuTenelt Jlarpanxka. 3amgaya
C MIOJIBUYKHOW I'paHULIEH.

1.4 3aauu JINHEHHOTO OKCTpeMyM  JIMHEHHOTo  (YHKIMOHAJIa Ha  MHOXECTBE B

POrpaMMHUPOBAHUS

KOHEYHOMEPHOM IIpOCTpaHCTBe. [ paduuecknii MeTon pemeHus 3anad
JUHENHoro mnporpamMMmupoBanus. CumiuiekcHslii Meron. Teopemsl
JIBOMCTBEHHOCTH. TpaHCIIOPTHBIE 3a/1a4H.




15

3a1a4y ONITHMAaIbLHOIO
yIpaBJICHUS

[ToctaHoBKa 3amauyd  ONTUMAIBHOrO  ympasiieHus.  [IpuHIun
ONTUMAILHOCTH. [Tpunnun bemnmvana JTUHAMHYECKOTO
nporpaMMupoBaHud. YpaBHeHue bemnmana. [lpuHuun makcumyma
[ontpsiruna. Teopema o uucne nepekiIoueHud. MeTos peueHHs
3amau Oe3 orpanmdeHus. Metox HeroToHa. MeTOIBI CONPSKEHHBIX
HanpaJieHud. YnclieHHbIe METO/IbI PEIICHUS 3a]a4 ONTHMH3AIII

. MMpakmuyeckue 3aHssMus

21 IIpocreimas 3anaya VYpaBHenue Oiinepa.. YacTHble ciiydan ypaBHeHuUs Diniepa.
BapHUaIMOHHOI'0 HCUUCIICHHUS.

2.2 Ycnosus skcTpeMyMa B VYcnosue Jlexannpa. YcuwieHHoe ycinoBue Jlesxanngpa. YpaBHeHue
MpocTeie 3agaue SlkoOu. YcmoBue, PKBUBAJEHTHOE ycioBuio Skobu. JlocraTodnsie
BapUAMOHHOTO HCUUCICHUS YCIIOBHSI 9KCTPEMyMa.

2.3 3agaun BapHAHOHHOTO OYHKIIMOHA, 3aBUCSIINI OT BEKTOPHOU (YHKINHU. Y paBHEHHE
HCUYMCIICHUS Oninepa-Ilyaccona. YcioBHBIN 3KCTpeMyM B 3aJjadaX BapHAITHOHHOTO

ncuncienus. Merox mHoxwuteneit Jlarpamka. 3amgaga bonbia.

24 3aga4un JIMHEHHOTO I'pacuaeckuii MeTox pemeHns 3aaad JIMHEHHOTO IPOrpaMMUPOBAHUSL.
POrpaMMHUPOBAHUS CummiexcHblit MeToa. TpaHCIOpTHBIE 33/1a49H.

2.5 3a1a4n OIITHMAaIbLHOIO IlocTaHoBka  3ajayu  ONTUMANBHOIO  ymopaBieHUs.  [IpuHiun
yIpaBIeHUS makcumyMa [loHTpsiruHAa.

13.2. Tembl (pa3aenbl) AUCLUUNIIUHBI U BUAbI 3aHATUNX

Ne HavmeHoBaHue Tembl Bub! 3ansTvi (1acos)

n/n (pasgena) aucumnnmHbl Jlexumm | MNpaktnyeckme | JlabopaTtopHble CaMO;;%TTanHaﬂ Bcero

o1 IIpocreiimas 3anaya 7 7 15 29
BapUAIIMOHHOI'O UCUUCJICHUS.
VYcnosus skcTpeMyMa B

02 | mpocreiiei 3anade 7 7 15 29
BapUAMOHHOTO HCUUCIICHUS

03 3aga4n BapHaHOHHOTO 6 6 16 o8
WCUYHCIICHUS

04 3agaun TMHEUHOTO 7 7 15 29
POrpaMMHUPOBAHUS

05 | 3apgaum ONTHMaNbHOTO YIPaBJICHUS 7 7 15 29
Wtoro: 34 34 76 144

14. MeToan4yeckue ykasaH1A Ans ody4yarowmxcsa no 0CBOEHUIO0 AUCLUNSIUHDbI
(pekomeHOayuu 0byqarowuMCcs Mo 0C80EHUO OUCUUNIUHBI: paboma ¢ KoHcrnekmamu f1ekyud, npe3eHmauuoHHbIM
MamepuaroM, 8bIrNofHeHUe fpakmuyeckux 3adaHul, mecmos, 3adaHuli mekywel ammecmauyuu u m.o.)

Onsa obecneyeHns cucTeMaTM4eckon U perynsapHon paboThbl

no Wu3y4eHU ANCUUNINHDbI

npoxoxaneHua aTtrecTauummn CTYyOEeHTYy pekomMeHayeTCcAa npuaepXmearbCa cnefylowlero nopanka 06yqu|/|;|:

CamocTosATensHoO onpenenntb obbem BpeMeHN, Heobxoammoro ans ﬂpOpa6OTKl/I Kakgon Tembl.

M yCNeLHoro

PerynﬂpHo n3ydatb Kaxayto TemMy AUCUUNIIUHBbI KaK MO KOHCMeKTaM nekuyun, T1ak u no peKOMeHﬂ,OBaHHOIZ

nuTepaType, Ucrnonb3ys pasnuyHble popMbl MHANBUAYANBHOW paboThl.

CornacoBbiBaTb C npenogaBatenem Buabl paboTbl MO M3YYEHUIO QUCUMUMMHBI.

Mo 3aBeplleHun OTAENbHBIX TEM MNepefaBaTh BbIMNOSMHEHHbIE PaboThl (JOMaLLHWE 3a4aHus) NpenoaaBaTento.

Mpy ycnewHoM npOXOKOAEHUN PYOEXHBIX KOHTPOSBbHBLIX MCMbITAHUIA CTYOEHT MOXET NpeTeHAoBaTb Ha

COKpaLlueHne nporpamMmmbl npomex(yTquon (I/ITOFOBOI7I) arTectauun no gncunnimnHe.




15. lMepeyeHb OCHOBHOMW U [OOMNOJSIHUTENLHOW nUTepaTypbl, PECYypCOB WHTEpPHET,

Heob6XoaUMbIX ONA OCBOEHUS AUCLUMUNIIUHBI (Crucok numepamypbl 0hOPMISIEMCS 8 COOmeemcmeuu
¢ mpebosarusimu TOCT u ucrions3yemcsi obuw,asi CK803Hasi Hymepauyus 0518 ecex sudo8 UCMOYHUKOS)
a) oOCHOBHas nuTeparypa:

Ne n/n NcTouHmK
JuddepeHunanbHbie 1 MHTETPATIbHBIC YPABHEHHS, BAPHALMOHHOE HCUNCIICHHE B
1 npUMepax | 3ajadax : yueOnoe nocodbue / A.b. Bacunwea [u np.] .— U3n. 3-e, ucnp. —

CII6 ; M. ; Kpacuogap : Jlans, 2010 .

Mopc M. Bapunaunonnoe ucuncienue B neaoMm / M. Mopc ; iep. ¢ anri. JL.b.

2 Beptreiima ; non pea. M.A. TaiimanoBa .— M. ; MkeBck : MTHCTUTYT KOMITBIOTEPHBIX
uccueaoBanuil : PerynsipHas u xaotnueckas nuHamuka, 2010 .

Axynna WM.JI. Marematndeckoe MporpaMMHPOBAHKE B MPUMEPAX U 33/1a4ax : yueOHOe

3 nocobue / N.JI. Axymuu .— U3a. 3-e, crep. — Cankr-IletepOypr ; Mocksa ; KpacHonap
: Jlans, 2011 .
ATtTteTkoB A.B. MeTtonbl onTuMu3aiuy : yaeOHoe nmocodue : [ cTy. BeIcil. y4eO.

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

NHOPA-M, 2013 .
Bacunwer @.I1. MeToasr onTuMu3aIy : [ y4eOHUK JJIs CTYJ. BYy30B, 00yd. IO

5 cneruansHoctu BITO 010501 "Ilpuknagnas marematuka u uapopmaruka'] : [B 2 u.] /
@ I1. BacunseB .— Mocksa : U3n-so MITHMO, 2011.

6) gononHuTenbHasa nuTeparypa:
Ne n/n McTOYHUK

[Toxopwusrii FO.B. Ontumanbhblie 3aaaun : [yueOnoe nocodue] / F0.B. TlokopHblit .—

° M. ; MxeBck : Perynsp. u xaotud. quHamuka : MIH-T komnetorep. uccnen., 2008 .

. [Toxopnsrii }O.B. Kpatkuii kypc MareMaTuueckoi T€OpUH ONTUMAIIbHBIX 3a4a4. -
Boponex : OAO "llenrpansno-UYepHozemuoe nznatenscTro', 2007.
[MouTpsirun JI.C. [IpuHiinn MakcuMyma B ontumansHoM yrpasienun / JI.C.

8
[Tontpsrusn. - M. : Hayka, 1989.

9 Axuesep H.U. Jlekuuu no Bapuanmonnomy ucuucienuto / HM. Axuesep. - M. :
I'ocrexm3mar, 1955.

10 ["annees D.M. Kpatkuii kypc Teopun 3kcTpemMalbHbIX 3a1au / 9.M. I'annees, B.M.
Tuxomupos. - M. : U3a-s0 MI'Y, 1989.

1 I'enppang .M. Bapuaunonnoe ucuucnenue / U.M. I'ensdann, C.B. @omun. - M. :

®usmataur, 1961.

Onwcronsil JI.O. [luddepennuanbabie ypaBHEHHs U BApUAIIMOHHOE UCUUCIIEHUE !
12 yueOHUK Ui ¢u3. u pus.-mat. pax. yH-toB / JI. 3. Dnbcronsl . - 4-e u3a. - M. :
Onuropuan YPCC, 2000.

B)MHGOPMALIMOHHBIE 3NEKTPOHHO-00pa3oBaTenbHbIe pecypchl (orumnaneHble pecypebl MHTEPHET)™:
Ne n/n Pecypc

OnekTpoHHbIH Katanor HayuHol 6mbnuoreku BopoHekcKkoro rocyJapcTBEHHOTO
yuausepcureta. — (http // www.lib.vsu.ru/)

13.

* BHavane ykasbiBawoTca OBC, ¢ koTopbiMM wumeroTcs poroBopa Yy BIY, 3aTteM OTKpbITble 3MEKTPOHHO-
obpasoBaTernbHble pecypchbl


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

16. MNepeyeHb y4eOHO-MeTOAMYECKOro obecrnevyeHUss ANsi CaMOCTOATENIbHOW paboTbl
(y4ebHo-mMemoduyeckue pekomeHOayuu, nocobusi, 3aldaqyHuKku, MemooudecKue yKalzaHusi O 8bIMNOSTHEHUIO
rpakmu4eckux (KOHMPOosibHbIX) pabom u 0p.)

Ne n/n McTOYHUK

1 Anpaktuyecknn maTepuan no BapmaynoHHomMy ucumcrienmio / KO.B. TNokopHbIn
[v op.] -Boponex : UM BI'Y, 2007.

5 Anpaktnyecknin maTepuan no metogam ontummnsaumm / KO.B. MokopHbIn [n ap.]

-Boponex : MU BI'Y, 2007.

17. UHcpopmMaLMOHHbIE TeXHONOIMMU, UCnonb3yeMble ANA peanu3auum y4ebHoun
ANCLUUNIINHBI, BKINOYaa nporpamMmmHoe obecnevyeHme u MHpopmMaLMOHHO-CNpaBOYHbIe
cucrtembl (Npu HeO6XOAMMOCTH)

OC Windows, Linux, nporpammbl Mathematica, Maple.
[MpoBepka 3agaHnM 1 KOHCYNbTUPOBaHWE nocpencTesom e-mail, Skype.

18. MaTepnanbHoO-TeXHU4YECKoe obecrneyeHme ANCUUNIINHDI:
(npu ucriosnib3osaHuUU f1abopamopHoeo 0b6opy0osaHUs yKasbleamb MOMHbIU epeyYyeHb, npu 60bWoM Kornudecmeae
060pydoeaHUS MOXHO 8biIHECMU 0aHHbIU pa3der 8 rpusioxeHue K paboyel npozpamme)

Y4yebHble ayanTopum Ana NpoBeAeHUst NEKLMOHHbIX U NTabopaTopHbIX 3aHATMIA. [locka, men,
Tpsinka, y4ebHble Nocobusi, KOMMNbIOTEP.



19. ®oHA OLEeHOYHbIX CPEeACTB:

19.1.

nnaHMpyeMbiX pe3ynbTaToB 06y4YeHus

MepeyeHb KOMNETEHLUN C YKazaHMeM 3TanoB hOpMUPOBaHNA U

JKCTpemMymMma B

Koa v cogepxaHve KoMmneTeHumm MnaHnpyemble OT1anbl
pesynbTarthl dopmMmpoBaHus dOC*
0ByyeHuns KoMneTeHunn (cpenctBa
(nokasatenu (pasgensbl (TeMbl) OLeHVBaHWS)
[OCTUXEHNSA OUCUMNINHBL UK
3a4aHHOrO YPOBHSI MOoZYyns U nx
OCBOEHUS HaVMeHOBaHWeE)
KOMMeTeHLMn
NoCcpeacTBOM
dopmupoBaHus
3HAHUN, yMEHUN,
HaBbIKOB)
OK-8 3HaTb:oCHOBHbIE Paspensl 1-3:
CnocoBGHOCTbL K camMoopraHusauuu W | onpepeneHus, MpocTeiiwas
camoobpa3soBaHuto noHATMS 1 wnpew | 3adada
usydyaembix pasgenos | BapnauvoHHOro
Kypca. NCHYUCITEHNA.
Ycnosus KoHTponbHas
3KCTpEMyMa B paboTta Ne1
npocTenen 3agade
BapuaLnOHHOro
NCYMCIEHNS.
3agaun
BapuaLumMOHHOro
ncuncneHus. KoHTponbHas
Paspenbl 4-5: pabota Ne2
3apaum nMHenHoro
nporpamMmmMmnpoBaHusl.
3agaun
ONTMMAarbHOro
ynpaBneHusl.
YMeTb BbISIBNGTb Paszpenbl 1-3: YCTHbIN
ecTecTBeHHOHayyHyto | lpocTeiiias onpoc
CylwHOCTb npobrnewm, | 3aAaya
BO3HMKaKOLNX B xoae | BapnaunoHHOIo
npogeccmoHarnbHoi | MCHUCTIEHNUS.
[EeATENLHOCTMW. Ycnosus
3KCTpemyma B
npocrenen sagadve
BapuaLuMOHHOro
ncuncneHus.
3agaumn
BapuaLOHHOro
NCYMCIEHNS.
Paspenbl 4-5:
3agaym nMHemnHoro
nporpamMmmMmnpoBaHusl.
3apgaun
ONTUManbHOro
ynpaBneHus.
BrnapeTs: Paspenbl 1-3:
MaTeMaTU4ECKUM MpocTeniian
arnnaparowm, 3apja4a YCTHBIIA
HeobxoaunMbIM Ans BapnaLlnoHHoro onpoc
camoobpasoBaHus. ncyncneHns.
YcnoBus




npocTenlen 3agaye
BapMaLMOHHOro
ncuymcneHus.
3apgaun
BapuaLMOHHOro
ncuyncneHus.
Paspenbl 4-5:
3agayn nMHemHoro
nporpaMMmnpoBaHus.
3apgaun
onTUManbHOro
yrnpaBneHuns.

OrllK-2

CnocobHOCTb KOPPEKTHO NPUMEHATL annapar
MaTemMaTM4ecKoro aHanmsa, reomeTpum,
anreGpbl, ANCKPETHOW MaTeMaThKK, TEOPUM
BEPOSITHOCTEMN, MaTEMaTUYECKON CTAaTUCTUKMN,
YUCNEHHbIX METOAOB, METOAOB ONTUMM3ALIUM
ana oopmanusaunm n pelieHnst 3agad B
cchepe npodeccnoHanbHON JeATENbHOCTHU.

3HaTb:  OCHOBHbIe
cnocobbl  NPUHATUSA
ONTUManbHbIX
pEeLleHNNn, OCHOBHbIE
onpeaeneHus,
NnoHATUS WU uaen
n3y4yaemblx pasaenos
Kypca.

Paspenbl 1-3:
[NpocTelniwas
3agava
BapuauMOHHOro
NCYMUCHEHUS.
Ycnosus
3KCTpemyma B
npocrtenlen sagade
BapraLMOHHOro
ncuymcneHus.
3agaun
BapMaLMOHHOro
ncuymcneHus.
Paspenbl 4-5:
3apaun nMHenHoro
nNporpaMMmnpoBaHus.
3apauu
onTUMarnbHOro
yrnpaBneHuns.

YCTHbIN
onpoc

YMmeTb:
dopmynupoBatb U
AOO0Ka3blBaTb
OCHOBHbIE
pesynbTarhbl.

Paspenbl 1-3:
Mpocrenwas
3aga4a
BapMaLMOHHOro
ncuymcneHus.
Ycnosus
3KCTpEMyMa B
npocTenen 3agade
BapraLMOHHOro
NcYUCHEHUS.
3apaun
BapraLMOHHOro
NcYUCHEHUS.
Paspnenbl 4-5:
3agaym nmHemnHoro
nporpaMMmnpoBaHus.
3agaumn
onTUManbHoro
ynpaBneHusl.

YCTHbIN
onpoc

Bnapets:
MaTemMaTU4eCKUM
annapartom ans
dopmanumsaumm,
aHanusa un
BbIpaboTKN peLLeHNiA.

Paspenbl 1-3:
MNpocTeliwas
3agava
BapraLMOHHOro
NcYUCHEeHUs.
Ycnosus
3KCTpeMyMa B
npocTenLlen 3agaye
BapMaLMOHHOro
ncuymcneHus.
3agaum
BapuaLMOHHOro
ncuymcneHus.
Paspenbl 4-5:

KoHTponbHas
paboTta Ne1

KoHTponbHas
paboTta Ne2




3agayn nMHemnHoro

NporpaMmMmnpoBaHms.
3apgaun
onTUMarbHOro
yrnpaBneHuns.
MpomexyTo4yHas aTrecTauus Bonpocsbl k
3K3aMeHy

19.2 OnucaHne KputTepueB M LIKanbl OLEHUBaAHUA KOMNeTeHUuun (pe3ynbTaToB OOy4veHus) npu

n pome)KyTquon aTrecTtauumn

[na oueHmBaHus pe3ynbTaTtoB o6yquV|9| Ha 3K3aMeHe UCMNOJ1b3YHTCA creayowimne rnokasartenu:

1) 3HaHue yqeGHoro MaTtepuana un snageHune NOHATUMHBLIM annapartom rnpegmMmeTa.

2) yYMEHUE CBA3bIBATb TEOpPUKO C I'IpaKTI/lKOIZ, NPUMEHATb TeopeTudeCkne 3HaHUA [Ond pelleHud

npakTn4ecknx 3agad

3) ymeHuve nnniocTpMpoBaTh OTBET NpUMepamu, haktamu, 4aHHbIMU HayYHbIX UCCeaoBaHuM.

,D,J'IFI oueHunBaHUA pe3ynbTaToB 06yquM;| Ha J3K3aMeHe WnCnosib3yeTcH 4-6annbHas wana:

«OTJINHHO», «XOPOLIO», «yAOBNIETBOPUTESNIbHO», «KHEYOOBJ1IETBOPUTEITBHO».

CooTHoLLEeHNe nokasaTenen, KputepueB U LLKasbl OLueHNBaHNA pe3ynbTaTtoB o6yqu|/|9|.

YpoBeHb
KpuTepum oueHuBaHnsa KomneTeHumnin cchopmmpoBaH LLikana oueHokK
HOCTU
KOMMeTeHUun
OOyvatoluinica B MNOMHOM Mepe BriageeT MOHATMWHBIM annapatoM | [1ogbiweHHbIU OmsuyHo
JaHHOM obnactm Hayku (TeopeTUYecKMMM OCHOBaMW OUCLMMIMHBI), ypo8eHb
cnocobeH unncTpupoBaTb OTBET MpuMepamu, baktamu, OaHHbIMU
Hay4HbIX WCCNEeOoBaHUN, MPUMEHATb TEOopeTUYEecKMe 3HaHus AOns
peLUeHns NpakTU4eckMx 3agau.
CchopmumpoBaHHbIe, HO coaepalLme OTAerNbHbIe NPoGerbl 3HaHWS ba3zoeniti Xopouwio
OCHOBHbIX OrpeAeneHui, NOHATUI U naen n3y4aemoro Kypca, 3HaHue Ypo8eHb
€ HeboNbLWMMK HeoYeTaMy LOKa3aTeNbCTB OCHOBHbIX Pe3YrbTaToB.
CdopmnpoBaHHOe, HO cofepxallee oThelNbHble Npodenbl ymeHue
ucnonb3oBaTb MaTeMaTuyeckui annapat Aana  Qopmanusauumu,
aHanusa u BbIpaboTKM peLLeHni.
HenonHoe npeactaBneHve 06 OCHOBHbLIX ONPeAEneHnsiX, MOHATUSAX U lNopoeosnbili Ydoenemeopu-
noesax wusydaemoro Kypca, He3HaHue [oKas3aTenbCTB OCHOBHbIX ypo8eHb meJsibHO
pesynbTaTos. He NOSTHOCTbIO chopmMmpoBaHHoEe ymMeHue
ucnonb3oBaTb MaTemaTMyeckun annapat  gnd  opmanvaauuu,
aHanusa u BbIpaboTKM peLLeHni.
dparmeHTapHble 3HAHUSA U OTCYTCTBME 3HAHUN N YMEHUN - Heydosnemeopu-
meribHO

19.3 TunoBble KOHTPONbHble 3aJaHUs WM MUHble MaTepuanbl, HeoGXoAuMblIe ANs OLEHKU
XapakTepusylowme 3Tanbl

3HaHWUW, YMEHUW, HaBbIKOB U (UnHK)

onbiTa AeATeNibHOCTM!,

t¢hopMmupoBaHUA KOMNEeTeHLUN B NpoLiecce 0CBOeHUA obpazoBaTeribHOM NporpaMmmsbl




19.3.1 NMepeyeHb BONPOCOB K 3K3aMEHY:

. AGcTtpakTHas Teopema Depma.
. IIpocTeiias 3a1a4a BapuallMOHHOTO UCYUCIICHUS. Y paBHEHUE Dilepa.
. Jlemma Jlarpanxa.
. [lepBbIe MHTETpABI B YACTHBIX CIIy4asXx ypaBHEHUS Diliepa.
. 3aa4a 0 OpaxucToXpoHE (C peIICHUEM )
. Teopema n nemma /{ro-bya-Pelimona.
. 'magkocTh 3KCTpEeMasie.
. 3agaya ITyaccona

. OyHKIIUOHAIBI OT BEKTOPHBIX (PYHKITUI

10. 3agaua OcTporpaackoro

11.3amaua bonbia

12.Btopas Bapuanus. Teopema o 3Hake BTOpoil Bapuaiuu. Bropas Bapuanus B

npocTeiiel 3aaye BapualliOHHOTO UCYUCIICHHUS.

13.Teopema Jlexxanapa.

14 . Teopema Jlexxanapa-Jlarpanka

15.YcnoBue SAxobu

16. Heoctmmsitiust ypaBHeHus SIxoOu

17. Teopema llTypma

18. Teopema o HeocIAIAN (00 SKBUBAJICHTHBIX YCIOBHUSX)
19. Ycunennas teopema SAxobu

20. JTocratouHoe ycioBue ci1aboro 3KCTpeMyma

21. Jlemma 00 OIIEHKE «XBOCTa.

22. TeopeMma 00 sKCTpeMyMe JIMHEHHOTO (PyHKITMOHAIIA
23. Boinyknast o6os0uka. Teopema 0 BBIMYKIIOH 00010YKe.
24. Kputepuii BBIMTYKJIOCTH.
25. Teopema 0 TOCTHKEHUU IKCTpEMyMa B KpallHEH TOUKe.
26.AITOPUTM CUMIIJIEKCHOTO METO/1a
27. IlocTaHOBKa 3a/1a4u¥ ONTUMAJIBHOTO YIIPABJICHHUS.
28. JlemMa | o ciBure yrpaBieHUS.
29. JleMMa 2 0 Cymneprio3uliiy yIpaBiICHHN.
30. [TpuHIIATT ONTUMATBHOCTH.
31. YpaBuenue bennmmana 11 3aaa9u ObICTPOICHCTBUS.
32. ITpunnun makcumyma [loHTpsirnHa.

©Coo~No Uk~ WN

19.3.2 lMepe4veHb NpaKTU4ECKUX 3a4aHNMN

Pewmenne npocreiiniei 3a1a4u BApUaLMOHHOTO UCYUCIICHUSI.

Pemenune npocreninen 3a1auv BApUALMOHHOTO UCUUCIICHUS ISl YACTHBIX CITyYaeB.
Pemenne 3amaun IlyaccoHa.

Pemienue 3amaun y1st GyHKIIMOHATIOB OT BEKTOPHBIX (PYHKIIHM.

Pemenne 3amauyu bonsbia.

HccnenoBanre GyHKITMOHAIOB Ha DKCTPEMYM.

Pemenune 3a1a4 Ha NpOBEPKY BBIMYKIOCTA MHOXKECTB.

Pemrenne 3a1a4 TMHEHHOTO MPOrPaMMHUPOBAHUS rpaUIECKUM METOJIOM.

Pemenue 3a1a4 JIMHEWHOTO TPOTPaMMHUPOBAHUS CUMILIEKCHBIM METOJIOM.

CoNoOaRrwWdE



10. Pemrenue TpaHCHOPTHBIX 33/a4.
11. Pemenue 3a1a4 ONTUMU3ALINAN C TIOMOIIBIO MPUHIUNA MakcuMyMa [ToHTpsiruHa.



MNHOBPHAYKN POCCUA
®ENEPAINBHOE NOCYAAPCTBEHHOE BIO[PKETHOE OBPA3OBATESTbHOE YYPEXKOEHVE
BbICLLEMO O5PA30OBAHUA
«BOPOHEXCKWW rOCYQAPCTBEHHbIN YHUBEPCUTET»
(Preoy BO «BI'Y»)

Kadbeppa matemartmnyeckoro aHanmsa

KomMnnekTbl 3agaHuUi AnNA KOHTPOSbHbIX paboT
no AMcUUNinHe MeToabl ONTUMU3aLUN
Kounrpoabnas padora Nel
Bapuanm 1

3amanue 1.

Haitnure nomycTuMple SKCTpeMaIn Ui 3aJaHHbIX (YHKIIMOHAJIOB!

1
d(u) :'[(u”z)dx u(@=u'(0)=0 u@=u@=0
0

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

3ananue 2.

Uccnenyiite Ha c1abblil SKCTpEMyM

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

0

CocTaBuTtenb %%/

(noanmck)

M.B. 3BepeBa

25.06.2017r.



MWHOBPHAYKN POCCUA

®E[IEPAILHOE MOCYJAPCTBEHHOE BIODKETHOE OBPA3OBATENLHOE YUPEXIEHVE
BbICLLEIO OGPA3OBAHUSA
«BOPOHEXCKWIN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(®rBOY BO «BlY»)

Kadbeppa matemartmnyeckoro aHanmsa

KomMnnekTbl 3agaHuUi AnNA KOHTPOSbHbIX paboT
no AMcuuniMHe MeToabl ONTUMU3aLUN
KonTpoabnas padora Nel
Bapuanm 2

3anmanue 1.

HaﬁHHTe AOITYCTUMBIC DKCTPpEMAIN OJIA 3aJaHHBIX Q)YHKHHOHEIHOBZ

b
®(u)=j(u2+2xuu’)dx u@=A u(b)=8B
a

3
O(u) = [(360x°u—u"?)dx u(0)=0, u'(0)=1, u(8)=0, u'(d)=25
0

3ananue 2.

Uccnenyiite Ha ci1abblil SKCTpEMYM

2
j t2x2)ydt  x(1)=3, x(2)=1
1

CocTaBsuTtenb %%

(noanmck)

M.B. 3BepeBa

25.06.2017r.



MNHOBPHAYKN POCCUA
®ENEPAINBHOE NOCYAAPCTBEHHOE BIO[PKETHOE OBPA3OBATEITbHOE YYPEXKOEHVE
BbICLLEMO O5PA3OBAHUA
«BOPOHEXCKWW rOCYQAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «BI'Y»)

Kadbeppa matemartmnyeckoro aHanmsa

KomMnnekTbl 3agaHuUi AnNA KOHTPOSbHbIX paboT
no gucuunnuHe Mmetoabl ONTUMU3ALUMN
KounTtposbHasi padora Ne2
Bapuanm 1
3ananue 1.

Pemmre 3amauy TMHEHHOTO OBICTPOACHCTBHS

X1'=3u
O<u<?

Xo =—Xq1

3ananue 2.

2X, +3X, <6,
L =3X, +X, — Max Ipu orpaHu4eHusIX §2X; —3X, <3,
X, 20, x,=>0.

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

X, B X, — IIeIIbIE.

CocraButennb %7/ M.B. 3BepeBa

(noanuchk)

25.06.2017r.



MNWHOBPHAYKN POCCUA
®ENEPAINBHOE NOCYAAPCTBEHHOE BIO[PKETHOE OBPA3OBATESTbHOE YYPEXKOEHVE
BbICLLEMO O5PA3OBAHUA
«BOPOHEXCKWW rOCYQAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «BI'Y»)

Kadbeppa matemartmnyeckoro aHanmsa

KomMnnekTbl 3agaHuUi AnNA KOHTPOSbHbIX paboT
no gucuuniuHe MeToabl ONTUMU3ALIUMN
KounrtposbHasi padora Ne2
Bapuanm 2
3ananue 1.
Pemmre 3amauy TMHEHHOTO OBICTPOACHCTBHS

X1'=U
. -1<u<3
X2 = Xl —Uu

3ananue 2.

X; —X, 20,
L =2x, —10x, — min npu orpaHn4eHusx | X; —5X, = -5,
X; 20, x,=>0.

2X, + X, 209,
L =2X, +3X, — min npu orpaHuyeHusx | 3X; —4X, =3,
X, 20, X,20.

X, B X, — IIEIIBIE.

CoctaButenb zfigizi// M.B. 3BepeBa

(noanmck)

25.06.2017r.



19.4. MeTtoaunyeckue MaTepuanbl, onpeaensowme npoueaypbl OLeHMBaHWUA 3HAHWUN, YMEHWUW,
HaBbIKOB U (M) oNbiTa AeATENbHOCTU, XapaKTepu3yroLwWwmx 3Tanbl POPMUMPOBAHUA KOMMNETEHLUN

OueHKka 3HaHWW, YMEHUN N HaBbIKOB, XapakTepusyolwaa atanbl (opMUPOBAHUA KOMMETEHUMIA B
pamMKax Usy4yeHust ANCLUMNITMHBI OCYLLLECTBNAETCA B XO4€e TEKYLLEN U MPOMEXYTOUHOW aTTecTauun.

Tekywaa aTrectaumss NPOBOAUTCSH B COOTBETCTBUMM C [lonoxeHnem O TeKywen aTtTectauum
obyyarowmxca no nporpammMaMm  Bbicwero obpasoBaHWs  BoOpoHeXCKoro  rocygapcTBEHHOro
yHMBepcuteTa. Tekylias atrectaund npoBoaMTCAa B POpPMax ycmHo20 onpoca; KOHmposibHbIX pabom.
Kputepumn oueHnBaHus npuBeaeHb! Bbille.

[MpomMexyToyHass aTTecTaums MNpoBOAUTCA B COOTBETCTBMM C [lonoxeHnem O MNpOMEXyTOYHOWN
aTTecTaumm oby4yarowmxcs no nporpaMmmam Bbicwero obpasoBaHusa. [lpomexyTodHas atTectauus
BKIMOYaeT B ceba TeopeTnyeckne BOMpoChbl U NpakTUYEeCKMe 3adaHus, NO3BONSIOWME OLEHUTb YPOBEHb
NOSTy4YeHHbIX 3HAHWUNA.

I'IpM oueHnBaHMM UCMNONb3YHOTCA KadYeCTBEHHble LWKalrbl OLeHOK. KpI/ITepI/II/I oueHunBaHNA npuBeaeHbI
BbilLE.



