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PABOYASA NPOrPAMMA YYEEHOW OAUCLUUMITUHDI

B1.B.08 MeToabl onTmMmmnsauumn
Koo u HaumeHosaHue OUCL(UI'IHUHbI 8 coomeemcmeuu c y'-le6HbIM rnriaHom

1. Kog n HaumeHoBaHMe HanpaBneHnAa nogrotoBku/cneunanbHocTu: 01.03.01 MaTtemaTtuka
2. Mpodcdunb noaroTroBku/cneymannsayus:
3. KBanudumkauusa (cteneHb) BbinyCKkHUKa: bakanasp

4. ®dopma oby4eHus: O4yHas

5. Kadegpa, oTBevarwas 3a peanusauuio aucumnnuiHbl: Kadegpa martemaTnyeckoro
aHanmsa

6. CocTtaBuTENM NpOrpaMmmbil:

(®UNO, yyeHasi cmeneHb, y4eHoe 38aHUe)

3BepeBa Mapraputa bopucoBHa, kaHA. M3-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 .lenn v 3apgayum y4e6HON ANCLUNIIUHDI:

Llenu u3y4yeHusi QUCUUNIUHbI;

- noaroToBka CTydeHTa K BOCMPUATUIO MaTeMaTU4Yeckoro annaparta cneuuarnbHbIX
ANCLMNIIMH, YTEHUIO CneunanbHO nnuTepaTtypbl;

- nonydyeHne 6a30BbiX 3HaHUMW M (HPOPMUPOBAHME OCHOBHbLIX HaBbLIKOB MO MeToAam
onTUMmM3auMmM, HeobXoOuMbIX ANS  peleHMa  3aday, BO3HMKAKLWNMX B NPaKTUYECKON
NesATenbHOCTY;

- pas3BUTUE NTIOrMYECKOrO MbILLNEHUS;

- hopmmnpoBaHme HeobBXoANMMOro YpOBHS MaTteMaTU4eckon NoAroTOBKM ANS NOHUMaHUSA
ApYrmx MatemaTnyeckux ANCUUNIINH.

3adayu oucuyunnuHsbl;

- OEeMOHCTpaumsa Ha npumepax MaTeMaTUYecKMX MOHATUM M MEeTOL4OB CYLYHOCTU
Hay4YHoro noaxona, cneumdukm maTeMaTukn, ee posiv B pasBuTum pYrux Hayk;

- OBfageHne CTydeHTaMuM OCHOBHbIMW MaTeMaTU4eCKUMU MOHATUAMM METOAOB
onTuMmusaumu;

- BblpaboTka YMEHUN aHanuaupoBaTb MONyYEHHbIE pe3ynbTaTbl, pewaTb TUMNoBble
3aga4un, npnobpeTeHne HaBbIKOB paboTbl CO cneumansHON MaTemMaTUyYeckon nuTepaTypou;

- dopMupoBaHNEe YMEHUM WUCMONb30BaTb MaTeMaTMyeckKun annapaTt Ans pelleHus
TeopeTMYEeCKNX N NpuUKnagHbIX 3agad.

10. MecTo yyeb6HOM ancuunnuHbl B cTpykTtype OOI: (6s510k 651,6a308as unu eapuamusHasi
yacmb, K Komopol omHocumcs oucyurniuHa; mpebogaHus K 8XO00HbIM 3HaHUSIM, YMEHUSM U
HasblkaM; QuCyUnuHbI, Orisi Komopbix 0aHHas ducyunuHa siernsiemcs npeowecmesyrouwed))

AucumnnuHa «MeToabl onTUMM3aUUny OTHOCUTCH K y4ebHbIM aucuumnnmHaMm 6as3oBon 4acTu
bnoka b1 ocHoBHOM oOb6pasoBaTenibHOW nporpamMmmbl HanpasneHuss nogrotoeks 01.03.01
MaTemaTuka-bakanasp

AucumnnuHa «MeTogbl onTuMu3aumny 6asmpyeTcs Ha 3HaHUAX, MOMNYYEHHbIX B paMKax
KypcoB «MaTtemaTtudecknin aHanuady, «OQuddepeHumanbHble ypaBHeHUsI». [1pnobpeTeHHble B
pesynbtate OBy4YeHUs1 3HAHUS, YMEHUS U HaBblKM MCMNOSb3YKOTCA BO BCEX 0e3 MCKNoYeHUs
MaTemMaTU4YeCKUX N eCTeCTBEHHOHAy4YHbIX OMCUMNIMHAX, Moaynax u npaktukax. NonyyeHHble
3HaHUs MoOryT ObiTb MCMONb30BaHbl MPU MNPOAOIIKEHUN OOpa3oBaHMS B acnvpaHType U B
AanbHenwen TpyaoBon AeATenbHOCTU BbIMyCKHUKOB.

11. MnaHupyeMbie pe3ynbTaTbl 00y4YeHUsi MO AuUcUUNNUHe/MoAynio (3HaHUA, yMeHwus,
HaBbIKW), COOTHECEHHbIe C NIIaHUPYeMbIMU pe3yrbTaTaMuM OCBOEHUsi o6pa3oBaTenbHOMN
nporpaMmmbl (KOMNETEHLUMSAMU BbINYCKHUKOB):

KomneTteHuus [MnaHupyemble pedynbtatbl 06y4YeHus
Kon HaseaHue
OK-8 CnocobHocTb K 3HaTb: OCHOBHble oOMpedeneHnsi, MOHATUS U uaew n3y4yaembix
camMoopraHunsaunm 1 pasfgernos Kypca.
camoobpa3oBaHuio

YMeTb: BbisBRATh €CTeCTBEeHHOHay4HYyl0  CYLHOCTb npo6neM,
BO3HMKAKOLWKNX B Xo4e FlpO(*)eCCMOHaﬂbHOVI OeATEeNIbHOCTW.

Bﬂa,ﬂ,eTb: Bnagetb mMaremaTudeckum annapaTtom, HeobxoaMMbIM
ansa CaMOO6pa3OBaHl/IF|.

OlMK-2 | CnocoBHOCTb KOPPEKTHO 3HaTb: ocHOBHble CMOCOBLI MPUHATMA ONTUMANbHBIX PELIEHUN,
NPMMEHATL annapart OCHOBHble onpefeneHns, MOHATUA W uaen un3yvaemblX pasfernos




MaTtemMaTtun4ecKkoro aHanmsa, Kypca.

reomeTpum, anrebpel, YMEeTb: dhopMynmpoBaTh 1 [OKa3bIBaTh OCHOBHbIE pe3ynbTaThbl.
OUCKPETHOM MaTeMaTuKu,
TEOPUUN BEPOATHOCTEN, BrnapgeTtb: martemaTtuueckum annapatom Ans  opmanusauuu,

MaTemMaTU4eCKOM CTaTUCTMKM,
YUCIEHHBIX METOOO0B, METO0B
onTMMM3auum 4ns
dopmManuaaumm n peLLeHmns
3agad B cipepe
npodeccnoHasnbHON
OesTenbHOCTH.

aHanuaa u BblpaboTKM peLleHnit.

12. O6beM AUCUUNIIUHBI B 3a4eTHbIX eanHMUax/vac.(s coomeemcmesuu ¢ y4ebHbim nnaHom) 4/144
PopmMa NpoOMeXYTOHYHON aTTeCTaUMnU(savem/sxk3ameH) IK3aMEH

13. Buabl yue6HOM paboThbl

TpyaoeMKoCTb (Yachl)
Bua y4ebHon paboThl Mo cemecTpam
Bcero
7 cemecTp
AyOUTOPHbIE 3aHATUSA 68 68
B TOM 4ucne: nexkuun 34 34
npakTnyeckune 34 34
nabopaTtopHble
CamocTtosaTenbHaa paborta 76 76
Wtoro: 144 144
13.1. CopepxaHue AUCUUNIUHbBI
n/n HaumeHoBaHue pasgena
CopaeprkaHue pasaena gucUunivHbl
OUCLIMNIUHBI
1. NNekuum

1.1 IIpocreiimas 3agaua Teopema ®epma it pyHKINOHANA B IMHEHHOM HOPMHPOBAaHHOM

BApUALIMOHHOTO UCYUCJICHUS. npoctpanctBe. [lepBas Bapuarus. YpaBHeHue Ditiepa. Jlemma
Jlarpamxa. YacTHble ciiydan ypaBHeHUs Ditniepa. 3aiaqa o
Opaxuctoxpone. Teopema /{ro-bya-Peiimona. ['magkocTs sxcTpemManu
B IIPOCTEHIIEH 3a/1aue BAPUALLMOHHOI'O UCUUCIICHHUS.

1.2 VYcnoBus s3kcTpeMyMa B VYcnosue Jlexanapa. YcuneHHoe ycioBue Jlexannpa. YpaBHeHue
npocreiiiei 3anage Sxobu. Bropas Bapmamusa. Teopemsr Illtypma.  Ycnoswme,
BapHAIIHOHHOT'O HCIUCIICHUA 9KBHBAJICHTHOE YCIOBHIO Slko0Ou. JlocTaToOUHBIE YCIOBHUS 3KCTPEMyMa.

1.3 3amaumn BapualmOHHOTO OYHKIIHOHAI, 3aBUCSIIUI OT BEKTOPHOU QyHKIMH. 3a1aua bosbiia.
HCYUCJICHUS Wzonepumerpuueckas 3ai1ada. YpaBHeHue Ditnepa-Ilyaccona,

Diinepa-OcTporpagckoro. Y CIOBHBIN SKCTPEMYM B 3a/1adax
BapHaIMOHHOT0 HcUUCcIeHns. Metox MHOxuTenel Jlarpanxka. 3amada
C MOABUKHOM rpaHuLen.

1.4 3aauu JINHEHHOTO OKCTpeMyM  JIMHEHHOTo  (YHKIMOHAJa Ha  MHOXECTBE B

IpOTrpaMMUPOBaHUS KOHEYHOMEPHOM IpOoCcTpaHCTBe. [ padudecknii MeTox perieHus 3anaq
JIUHeNHoro mnporpamMMmupoBaHus. CumiuiekcHslii Meton. Teopemsl
JIBOMCTBEHHOCTH. TpaHCIIOPTHBIE 33a4U.

1.5 3aayu ONTUMAIBHOTO [locranoBka  3amayud  ONTUMANbHOrO  yhnpaBieHus.  [IpuHuun

yIpaBIeHUS ONTHMAJIEHOCTH. [MpuHIMD bennmana JUHAMUYECKOTO
mporpaMMupoBanus. YpaBHeHue bemnmana. IlpuHnun makcuMmyma
Ilontpsiruna. Teopema o uMcne nepexiroueHuid. Meton peuieHus
3amau 6e3 orpanndeHusa. Mertonq Hrroroma. MeTomsl CONMpPSsDKEHHBIX
HanpaBieHui. YnclieHHpIe METOIBI PEIICHHUS 3a/1a4 ONTHMHU3AIIH




2. [lpakmu4eckue 3aHamMus

2.1 IIpocreiimas 3anaua VYpasuenue Ditiepa.. HacTHbIE CiTydan ypaBHEHUs Diiepa.
BapHAIMOHHOT'O NCYUCIICHHS.

2.2 Ycnosus s5kcTpeMyMa B VYcnosue Jlexanapa. YcuneHHoe ycnosue Jlexannpa. YpaBHEHHE
IpocTeien 3agade Sxobu. YcioBue, SKBHBaJCHTHOE YCIOBHIO SkoOm. JlocTaTodHbIe
BapUAIMOHHOI'O HCUUCIICHUS YCIIOBUSI 9KCTpEMYyMa.

2.3 3a1aun BapHallMOHHOTO OyHKIMOHA, 3aBUCSIIHMNA OT BEKTOPHOH (DYHKIIMH. Y paBHEHHUE
HCYHCIICHUS Oitnepa-Ilyaccona. Y ciioBHBIN 3KCTpEeMyM B 33/1a4aX BapHALMOHHOTO

ucunciaeHus. Meron muoxutenei Jlarpanxka. 3agada bonbia.

2.4 3aja4u JIMHEHHOTO I'pacdmueckuii MeToA pemeHus 3aaad JIMHEHHOT0 IpOrpaMMUPOBAHUSL.
MPOTPaMMUPOBAHHUS CuMruieKcHbI MeTo. TpaHCTIOPTHEIC 3a/Ia4H.

25 3a71a4u ONTHMAILHOTO IMoctaHoBKa  3aJaydl  ONTHUMAIBLHOTO  YIOpPaBICHUSA.  [IpuHIUD
yIpaBJICHUS Makcumyma [loHTpsruHa.

13.2. Tembl (pasaenbl) AUCLUUNIIUHBI U BUAbI 3aHATUNA

Buabl 3aHATUN (4acoB)
Ne HaumeHoBaHve TeMmbl
CamocTtosATenbHas

n/n (pasgena) oucumnnmHel Jlexumm | Mpaktnyeckme | JlabopaTtopHblie pa6ota Bcero

01 IIpocreiimas 3agaya 7 7 15 29
BapUAIIMOHHOI'O UCUYUCJICHUS.
VYcnosus skcTpeMyMa B

02 | mpocreiimieii 3aiaue 7 7 15 29
BapUAITMOHHOI'O MCUUCJICHU

03 3amaymn BapualMOHHOTO 6 6 16 8
HUCUYUCJICHUA

04 3amaymn TUHEHHOTO 7 7 15 29
MPOrpaMMHUPOBAHHUS

05 | 3agauu ONTHMANIBHOTO YIIPABJICHUS 7 7 15 29
WToro: 34 34 76 144

14. MeToau4yeckue yKkasaHuMAa Ans ody4aroWmxca no 0CBOEHUIO AUCLUNIIUHbI
(pekomeHOayuu 0byHarouUMCs Mo 0C80EHUK AucyunuHbl: paboma ¢ KOHcrnekmamu fekyud, npeseHmayuoOHHbIM
Mamepuarom, 8bIrNofHeHUe fpakmuyeckux 3adaHul, mecmos, 3adaHuli mekywel ammecmauyuu u m.o.)

Ona obecneyeHnss cuUcTemaTMyeckol U perynsipHoin paboThbl

no WU3y4eHNKw AOAUCUUNIINHDbI

npoxoxaeHua aTTecTayun CTYyOEHTY pekoMeHOyeTCA npuaepXmearbCA cnefyroLllero nopsanka o6yqu|/|ﬂ:

CamocTosATenbHoO onpenenntb obbem BpeEMEHN, Heobxoammoro ans I'IpOpa6OTKI/I Kakgon TeMbl.

M ycnewHoro

PerynﬂpHo nM3ydatb Kaxayw TeMy AOUCUUNIIUMHBbI KaK MO KOHCMEeKTaM nekuyun, Tak U no peKOMeHﬂOBaHHOVI

nuTepatype, UCronb3ys pasnnyHble opMbl MHAMBUAYATNbHON paboThl.

CornacosbiBaTh C npenogasarenemMm BuObl pa6OTbI no Un3y4YeHn ONCUUNIInNHbI.

Mo 3aBepweHnn OoTAesNibHbIX TeM nepegaBsatb BbINOJIHEHHbIE pa6OTbI (D,OMaUJHI/Ie 3aﬂ,aHl/Iﬂ) npenoagaBarernto.

I'Ipvl ycnewHoOM npoXoxXaeHUn pY66)KHbIX KOHTPOJIbHbIX UCnbITaHWN CTydeHT MOXeT nperteHgoBaTb Ha

COKpallleHMe MporpaMMbl MPOMEXYTOYHOW (MTOroBON) aTTecTauumn No QUCUMUNIMHE.




15. lMepeyeHb OCHOBHOMW WU [OOMNOJSIHUTENILHOW nUTEpaTypbl, PECYpPCOB WHTEpPHeET,

HeobXoauMbIX ANA OCBOEHUS AUCLUUNIIUHBI (Crucok numepamypbl 0hOPMISIEMCS 8 COOmMeemcmeuu
¢ mpebosarusimu FOCT u ucrionb3yemcsi obuw,asi CK803Hasi Hymepauyus 0518 ecex sud08 UCMOYHUKOS)
a) ocHOBHasi nuTepartypa:

Ne n/n NcToYHUK
JuddepeHnnanbabie 1 MHTETPATbHBIC YPABHEHUS, BAPHAIIMOHHOE MCYUCIICHUE B
1 npuMepax 1 3ajadax : yueoHoe nmocoowue / A.b. Bacunwesa [u ap.] .— U3zn. 3-e, ucnp. —

CII6 ; M. ; Kpacuogap : Jlans, 2010 .

Mopc M. Bapuannonnoe ucurciienue B neaom / M. Mopc ; niep. ¢ anri. JI.b.

2 Beptreiima ; non pen. M.A. TaiimanoBa .— M. ; MxeBck : THCTUTYT KOMITBIOTEPHBIX
uccienoBanui : Perynsipnas u xaotuueckas nuHamuka, 2010 .

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

3 nocobue / N.JI. Axymuu .— U3a. 3-e, crep. — Cankr-IletepOypr ; Mocksa ; KpacHonap
: Jlans, 2011 .
AtTtetrkoB A.B. MeToibl ONITUMH3AINY : yueOHOE TTOCOOME : [171s1 CTYI. BBICII. y4eO.

4 3aBenenuii| / A.B. Arretkos, B.C. 3apy6oun, A.H. Kanataukos .— Mocksa : PUOP :

NHOPA-M, 2013 .

BacwibeB @.11. Metoasl onTuMuU3aIuy : [y4eOHHUK ISl CTY. BY30B, 00y4. 1O

5 cneraiasHocTy BITO 010501 "IIpuknagnas matemaTuka u nuHpopmaruka'] : [B 2 4.] /
@ I1. BacunseB .— Mocksa : U3n-so MITHMO, 2011.

6) gononHuTenbHasa nuTeparypa:

Ne n/n McToYHMK

6 [Toxopwusrit FO.B. Ontumanbhblie 3aaaun : [yueOHnoe nocodue] / FO.B. ITokopHsbrit .—
M. ; MxeBck : Perynsp. u xaotud. nuHamuka : MIH-T komnetorep. uccnen., 2008 .

. [Toxopwsiii FO.B. Kpartkuii kypc MaTeMaTH4e€CKON TEOPUH ONTUMAJIbHBIX 33/]1a4. -
Bopounex : OAO "llenrpansHo-UepHo3emHoe uzaarenscTso’, 2007.
[MouTpsirun JI.C. [IpuHiinn MakcuMmyma B ontuMainsHoM yrpasnennn / JI.C.

8
IlonTpsirus. - M. : Hayka, 1989.

9 Axwuesep H.U. Jlexiuu o Bapuanmonnomy ucunciennto / H.M. Axuesep. - M. :
I'ocrexusmar, 1955.

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

1 I'enppang .M. Bapuaunonnoe ucuucnenue / U.M. I'enbdpann, C.B. @omun. - M. :
®usmataur, 1961.
Onbcronbil JI.O. uddepenninanbubie ypaBHEHUs M BApUAITMOHHOE UCYHUCIICHHE :

12 yueOHUK Ui ¢pu3. u pus.-mat. pax. yH-ToB / JI. 3. Dnbcronsl . - 4-e u3a. - M. :
Onuropuan YPCC, 2000.

B)MHGOPMaLIMOHHBIE 3NEKTPOHHO-00pa3oBaTenbHbIE pecypchl (orumnansHble pecypcbl MHTEPHET)™:
Ne n/n Pecypc

OnekTpoHHbIH Katanor HayuHoli 6mbnuoreku BopoHekckoro rocyjapcTBEHHOTO
yuusepcuteta. — (http // www.lib.vsu.ru/)

13.

* BHavane ykasbiBawoTca OBC, ¢ koTopbiMM wumetoTca pgoroBopa Yy BIY, 3ateM OTKpbITble 3MEeKTPOHHO-
obpaszoBaTerbHble pecypchl


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

16. MNepeyeHb y4eOHO-MeTOAMYECKOro obecrnevyeHUss ANsi CaMOCTOATENIbHOW paboTbl
(y4ebHo-Memoduyeckue pekomeHdayuu, nocobusi, 3adavyHuku, Memodu4yeckKue yKalzaHusi MO 8bIMOSTHEHUIO
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 ontummnsauum / KO.B. MokopHbIn [1 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 3agaHu U KOHCYNbTUPOBaHME nocpencTeom e-mail, Skype.

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

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 (hopMMPOBaHUA 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




npocTenen sagade
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 MaTeMaTUKK, TEOPUU
BEPOSITHOCTEMN, MaTEMaTUYECKON CTAaTUCTUKMN,
YUCNEHHbIX METOAOB, METOAOB ONTUMM3ALIUM
ana oopmanusaunm n pelieHnst 3agad B
cchepe npodeccnoHanbHON JeATENbHOCTHU.

3HaTb:  OCHOBHbIe
cnocobbl  NPUHATUSA
ONTUManbHbIX
pEeLleHNNn, OCHOBHbIE
onpeaeneHus,
NoHATUS U 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
onTUManbHOro
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
McYMCreHus.
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
npocTenen 3agayve
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 LIKarnbl OLEHUBaAHUA KOMMNeTeHUuun (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 MOHATUWHBIM annapatoM | [1oebiweHHbIU 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 cofepallee oTaeNbHble Npobenbl yMeHue
ucnonb3oBaTb MaTemMaTudecku 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 chopmmpoBaHHoe yMeHue
ucnonb3oBaTb MaTemaTMyeckun annapat  gnd  opmanvaauuu,
aHanusa u BbIpaboTKM peLLeHni.
dparmeHTapHble 3HAHUSA U OTCYTCTBME 3HAHUN N YMEHUN - Heydosnemeopu-
meribHO

19.3 TunoBble KOHTPOSibHble 3aJaHUs UMW MWHble MaTepuanbl, Heo6XoAuMble AN 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 BapualiMOHHOTO UCYUCIICHUS. Y paBHEHUE Dilnepa.
. 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 (PYHKITUH

10. 3amaua 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 HeocuLIAINN (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 BBIYKJIOCTH.
25. Teopema 0 TOCTHKEHUU IKCTPEMyMa B KpailHEH 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 aiis 3a1aun 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 y1si GyHKIIMOHATIOB OT BEKTOPHBIX (PYHKIIUM.

Pemenne 3amauyu bonsbia.

HccnenoBanre GyHKITMOHAIOB Ha DKCTPEMYM.

Pemenune 3a1a4 Ha NpOBEPKY BBIMYKIOCTA MHOXKECTB.

Pemrenne 3a1a4 TMHEHHOTO MPOrPaMMHUPOBAHUS rpaUIECKUM METOJIOM.

Pemenue 3ama4d JIMHEWMHOTO TPOTrPaMMHUPOBAHUS CUMILIEKCHBIM METOJIOM.

CoNoOaRrwWdE



10. Pemenue TpaHCHOPTHBIX 3a/1a4.
11. Pemenue 3a1a4 ONTUMU3ALINAN C TIOMOIIBIO MPUHIUNA MakcuMyMa [ToHTpsiruHa.



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

Kadbeppa matemartmnyeckoro aHanmsa

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

3amanue 1.

HaﬁHHTe AOITYCTUMBIC OKCTPpEMAIN IOJIA 3a1dHHBIX (bYHK]_II/IOHaJIOBI

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

0

CocTaBuTtenb %%/

(noanmck)

M.B. 3BepeBa

25.06.2017r.



MWHOBPHAYKN POCCUA

®E[IEPAILHOE MOCYJAPCTBEHHOE BIODKETHOE OBPA3OBATEILHOE YUPEXKIOEHVE
BbICLLEIO OGPA30OBAHUSA
«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 OKCTpCMAJIN IJIA 3aJaHHBIX q)YHKLII/IOHaJ'IOBI

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 caabblii 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 OBPA3OBATESTbHOE YYPEXKOEHVE
BbICLLEMO O5PA3OBAHUA
«BOPOHEXCKWW rOCYQAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «BI'Y»)

Kadbeppa matemartmnyeckoro aHanmsa

KomMnnekTbl 3agaHuUi AnNA KOHTPOSbHbIX paboT
no gucuunnuHe Mmetoabl ONTUMU3ALUMN
KountposbHasi 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 orpaHudeHusx § X; +3X, <6,
X, 20, x,2>0.

X, B X, — IIeIIbIE.

CocraButennb %7/ M.B. 3BepeBa

(noanuchk)

25.06.2017r.



MNHOBPHAYKN 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 MeTogbl ONTUMU3ALIUMN
KountposbHasi 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. MeTogu4yeckme maTtepuanbl, onpegenslme npoueaypbl OUEeHMBaAHUA 3HAHWUW, YMEHUW,
HaBbIKOB U (UNX) ONbITa AEATEeNIbHOCTU, XapaKTepU3yroLWKUX 3Tanbl hopMUPOBaHUA KOMNETEeHLMN

OueHKka 3HaHWW, YMEHUN N HaBbIKOB, XapakTepusyowaa atanbl (opMUPOBAHUA KOMMETEHLUA B
pamMKax Usy4yeHust ANCUMNIIMHBLI OCYLLIECTBNAETCA B XO4€e TEKYLLEN U NPOMEXYTOUHOW aTTecTauun.

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

[MpomMexyToyHass aTTecTaums MNpoBOAUTCA B COOTBETCTBMM C [lonoxeHnem O MNpOMEXyTOYHOWN
aTTecTaumm oby4yarowmxcs no nporpaMmam 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.



