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PabGouas nporpamma IUCHUIUIMHBL «BapualiMOHHOE UCYUCIEHUE U METOJbI
ONTUMM3ALMK» COCTABJIIEHA B COOTBETCTBUM C YYEOHBIM IUIAHOM IO MPOrpaMme
OakanaBpuata Matematuka (Maremarnueckoe W MporpaMMHOe oOecreyeHue
HKOHOMHUYECKOU JIeITeTbHOCTH) YTBEPKACHHBIM

-nst ouHou opmbl oOyuerus 28.06.2024 r.
PabGouass mporpamma IUCHHMIUIMHBI OJ0OpeHa Ha 3acefdaHuu Kadempbl

«Marematuka u ¢pusuka» «31» aprycra 2024 roga, mpotokos Ne 1

Pabouyro nporpaMmy cocTaBui

3aBenyrommii kKadeapoi M.B. I'aBpmiibuuK.

«Maremartuka u (bPIBI/IKa»

CorJiacoBaHo:

Cnenuanuct 1o yueOHO-METOUYECKOM I'.B. Ka3zankoBa

paboTe yueOHO-METOAUIECKOr0 OT/esa

HavanbHuk ynpasiieHus N.B.I'puropenko

o0pa3zoBaTeILHOMN AESTEILHOCTH



1.ObBEM JNCIUIIJIMHBI

BCero: 6 3a4eTHBIX eMUHUIIBI (216 akageMHUIecKuX Jaca)

Bun yueOHO# paOoThI Ha Bcro ceMecTp
TUCITUTUTUHY =

AyauTopHble 3aHATHA (KOHTakTHas | 88 88
paboTa c mpenojiaBaTeieM), BCEro

4acoB

JlekimmoHHbIE 44 44
[IpakTHueckue 3aHATHUS 44 44
CamocrosiTenbHas padora, Bcero | 128 128

9acoB, B TOM YUCJIC.

[ToaroroBka K 3K3amMeHy 27 27
KonTponbnas pabota 18 18
Jlpyrue BUIBI CaMOCTOSI TEIHHOMN 83 83
paboThI

Bua npome:xxyTo4HOI aTTecTanuu 9K3aMEeH PK3aMEH
O61mas Tpy10eMKoOCTh 216 216

AUCHUIIJINHBI, HaCOB




2. MECTO JUCIHUILIUHBI B CTPYKTYPE OBPA3OBATEJIBHON
ITPOT'PAMMBbI

HuciuminHa «BapuaimoHHOE MCYHMCIEHHE W METOAbl  ONTUMU3AIIN»
BxoauT B biok 1(oOs3arenbHass AWCHUIUIMHA), COOTBETCTBYET TpeOOBaHHSIM
®denepalbHOTO  TOCYJApPCTBEHHOTO  00pa3oBaTEeNIbHOTO CTaHAApTa  BBICIIETO
oOpa3oBaHusi 00pa30BATENBLHOMN MPOrpaMMBbl BBICIIETO 00pa30BaHUsI — MPOrPAMMBbI
oakanapuata 01.03.01 «Maremarukay. M3ydeHue BapualiioOHHOTO UCYUCIICHUS U
METO/IOB ONTUMHU3AIMM, KaK OJHOM M3 (U3MKO-MATEMATUUYECKUX IUCIUILIAH
UTpaeT BAXKHYIO pOJIb B TMOATOTOBKE CIEHHUAIUCTOB IO MAaTeMaTHUYEeCKUM
HaIpaBJICHUSIM.

DTOT Kypc MPU3BAH YCUIIUTHh MNPUKIAJHYI0 HANPABICHHOCTh MOATOTOBKHU
cnenquanicra-MaremMaruka. OH TO3BOJISIET CHELUANIMCTaM BBIPA0OTATh y HUX
HEOOXOJUMbIE  3HAaHWUS I PELICHUS  CIOXKHBIX  €CTECTBEHHOHAYYHBIX,
PKOHOMHUYECKHUX 33/a4, B KOTOPBIX TpeOyeTcs BBIOOP ONTUMAIbHBIX TAPaAMETPOB.

[Ipyn u3M0)K€HHH Kypca aKTUBHO HCIOJIB3YIOTCS TaKHE IUCLUUILIMHBI Kak
MaTeMaTUYeCKUil aHaiu3, OOBIKHOBEHHbIE UM PEepeHIHATbHbIE ypaBHEHUS,
YpaBHEHUS B YACTHBIX POU3BOJIHBIX.

3.INIAHUPYEMBIE PE3YJIBTATbI OBYYEHUS

Lenbto M3ydeHHs] AUCUMIUIMHBI «BapuanuoHHOE HCYHMCIEHHUE U METOJbI
ONTUMU3ALMN»  SBJISIETCS  HaydyHOe OOOCHOBAHHME  OCHOBHBIX  IIOHSTH,
CUCTEMAaTUYECKOE U3JI0’KEHUE OCHOBHBIX Pa3/ielOB BapUALIMOHHOTO UCUUCIECHUS U
METOJIOB pElICHUs 3aJady ONTHUMAJbHOTO YNPABICHUS, HPUBUTHE HABBIKOB
MaTEMaTUYECKOr0 MOJEIUPOBAHUS M  MCHOJIb30BAaHUS MOJEIEH peabHBIX
MIPOIIECCOB VISl HAXOXKACHHSI PEIICHUN IPUKIIATHBIX 3a/1a4.

3amaun Kypca: 03HAaKOMJIEHHE OOYYaIOIIMXCS C POJIbI0 U MECTOM TEOpPUU
BapHAIIMOHHOTO  WMCYHUCJICHHWS W  METOJOB  ONTHUMH3AlMd B  CHCTEME
MaTEeMaTHYECKUX W JAPYTUX HAyK; O3HAKOMIIEHHE C METOJOJIOTHEH MOCTPOSHUS
MaTEMaTUYECKUX MOJIENIEN pealbHbIX MPOLECCOB.

[Ipn u3NOXKEHWM Kypca aKTUBHO HCIOJB3YIOTCS TaKHe TUCIHUILTMHBI KaK
MaTeMaTUYeCKUid aHainu3, OOBIKHOBEHHbIE JudepeHlnabHbIE ypaBHEHUS,
YPaBHEHHUS B YACTHBIX ITPOU3BOIHBIX.

[Ipouecc u3ydeHus OUCUUILIMHBI «BapuanuoHHOE MCUMCIEHHE U METOJIbI
ONTUMU3ALIUN HaIpaBJieH Ha (dopmupoBanue clIeIyomen
obmenpodecCHOHATBHOM KOMIICTCHITUH . Cnocoben MIPUMCHSITh
(dyHIaMeHTalIbHble 3HAHUS, MOJY4YEHHbIE B O0JIaCTH MaTeMaTHYecKuX U (HIIn)
€CTECTBEHHBIX HAayK, W HCIIOJIb30BaTh MX B MNPOPECCHOHAIBHON NESTEIbHOCTH
(OIIK -1).

NuaukaTopel W JECKPUNTOPHI YaCTH COOTBETCTBYIONIEH KOMIIETCHIIHH,
dbopmupyeMoil B Tpoliecce  M3YYEHHMS ~ JUCUUIUIMHBI  «BapuamuonHoe
UCYHCIICHUE ¥ METOJbI ONTUMHU3AINNY», OLICHWBAIOTCS TPU TOMOINM OLEHOYHBIX
CPEICTB.

[Tnanupyemblie pe3ynbTaThl OOYYEeHHS TI0 TUCIUTITHHE «BapuanmoHHOe HCUNCIICHUE U METOIBI
ONTUMU3AININY, UHAUKATOPHI HocTikeHus kommnereHuid OI1K-1, mepedeHs O1eHOYHBIX
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CpENCTB

Ne Kon HaumenoBanue Kon [Inanupyemble HanmenoBanue
/Tl | MHAMKATOpa WHJUKaTOpa IJIAHUPYEMOTO pe3yabTaThl OLIEHOYHBIX
OCTHIKEHUS JOCTHIKEHUS pe3yJiibTaTta 0o0y4eHus CpEICTB
KOMIIETEHIINHI KOMIIETEHIIUH o0OyueHus
1. WUI-1 onk 1 3HaTh: ocuoBubie | 3 (MJ-1 ok .1) 3Haet: onpenaeneHus U | Bompocsr JIbIE:
IIOHATHUSA U METOIbI CBOMCTBa OCHOBHBIX cJa4yu SK3aMCEHa
peuicHus THUITIOBBIX HOHHTI/Iﬁ,
3aaa4 HCIOJIB3YyEMbIX B
TAaHHOM obacTu,
METOAbI peHICHI/IH
3aaa4, BO3MOJKHEIC
ceps ux
TIPWIIOKEHUH
2. N-20mk -1 VYmers: ucnoanzoBath | Y (UO-2 onk 1) Vmeer: pemaTs | 3amaHuA
TOJTYYCHHBIC 3HAHUA OCHOBHBIC€ THUIIBI 3a4a4 pY6e)KHLIX
JUTSE peLeHust KOHTpOJIEH,
NPUKIIAJHBIX 3a4a4 BOIIPOCHI JJIsL
cJa4yu SK3aMCHa
3. WUI-3omk-1 Brnaners: B (MO-3 onk-1) Bnazmeer: ocHoBHBIMH | Bompocsr TSt
MaAaTEMAaTUYCCKUM NOHATUAMMU, cda4yu SK3aMCHa
arnmnapaTom MpUEMaMH  PEILECHUS
JUCILIMITIINHBI, 3aaa4
OCHOBHBIMH
IIOHATHAMU,
npueMamMu peaIcHuA
3a1a4
4.COJIEPKAHUE JUCHUIIJINHBI
4.1. YyeOHO-TEeMAaTHYECKHIi IJIaH
KoanuecTBo yacoB
KOHTAKTHO¥ padoThI ¢
. | Homep HaumenoBanue pa3aea, p
PyOesxubiii pasmena npenogaBaresjiemM
9
KOHTPOJIb
TeMBbI
TEMBI IIpakTHy.
Jekuun
3aHATHA
1 DeMEHTHI Qg depeHInaIbHOro 2 0
HWCYMCIIEHHS M BBITYKJIOTO aHAJIM3a.
Pybex 1 a
Knaccuueckoe BApUALIMOHHOE
2 ucuucieHue. lVcropuueckue cBeAEHHUS. 2 2
OCHOBHBIE TTOHATHSA.
3 Bapuannonnas 3aj1a4a C 4 2
HEMOABMKHBIMHA KOHIIAMHU.
4 3aaya ¢ DOABMXKHEIMH KOHIIAMH 4 4
5 JloctatouHble ycia0BHUs SKCTpEMyMa 4 4




3aiaun KJIACCHYECKOr0 BapHUallMOHHOTO
HCYHUCIECHUS c OTPaHUYCHUSIMHU.
6 HeobxonuMbie YCIIOBUS B 4 4
M30MEPUMETPUYCCKON 3a7aue U 3ajade
Jlarpanxa.

YunciaeHHbBIE MCTOJbl PEIICHHA 3aaad
BAapHUAIlMOHHOT'O HCYUCIICHUA

PyGexub1it koHTposH Nel

Konrponbnas padora

OnTuManbHOE YIPaBICHUE U 33/1a91
TEXHHUKH. 3a1a4 JTHHEHHOr 0
MIPOrpaMMHUPOBAHUS U TTPOOIIEMBI
Py6Gex 2 SKOHOMUKH

YucneHHble METOObI peUICHUA 3aaad
ONTUMAJIBHOI'O YIIPABJICHHAL.

10 10

PyGexxHblif KOHTpOIIb No2 2

Bcero: 44 44

4.2 Conep:kanue JJEKIMOHHBIX M MPAKTUYECKUX 3aHATHH.

Pa3znen 1. Dnementsl AuddhepeHnaIbHOro HCUUCIECHUS U BBITYKJIOTO aHAIM3A.

['mankue 3amaum ¢ paBeHCTBAMU M HEpaBeHCTBaMU. [IpaBriio MHOXKHUTENEN
Jlarpanxa.

Paznen 2. Kiaccuueckoe BapualluoHHOE wucuucieHue. Vcropudeckue
cBesieHusi. OCHOBHBIE MTOHATHSL.

[Tonsitue QyHKIIMOHANA, HENPEPHIBHBIA U JIMHEWHBIH (DYHKIIMOHAIIBI.
Bapuanus dynkuronana. Heob6xomumoe ycioBue skcTpeMyma (PyHKIIMOHAIIA.
Omnpenenenus CUILHOTO U CIA00TO IKCTpEMyMa

Paznen 3. BapuanuoHHas 3ajadya ¢ HEMOABWXKHBIMU KOHIIAMU. Y paBHEHUE
DOiinepa. Pemienne 3amauy 0 OpaxuCTOXpOHE, O HAUMEHBIIEH TMOBEPXHOCTHU
BpAalllCHUA. 3aJadya C 3aKpPEIUVICHHBIMA KOHIAMU B Ciydae N HEU3BECTHBIX
¢byukiuii. HeoOxoammoe yciaoBue B 3ajaye CcoO CTaplIMMU MPOU3BOIHBIMHU.
VYpasuenne Jiniepa — Ilyaccona. Ypasuenue Ditniepa- OcTporpajickoro. 3ajaada o
MOBEPXHOCTH HAMMEHBIIEH TIJIOIIA/IA, HATSIHYTON Ha 3aJJaHHYIO0 KPUBYIO

Paznen 4. [Ipocreitmas 3anaya ¢ MOJABUAKHBIMU KOHIIAMHU

[Ipocreiimas 3amada ¢ MOJBMXKHBIMH KOHIAMH. 3ajada C MOJABUKHBIMU

rpaHuiaMu s (pyHKIMOHAIOB BHIA j F(x,y,2,y',2')dx.

Xo
Pazpnen 5. Jloctarounsle ycnoBUs 3KCTpeMyma. YciaoBue Beuepirpacca.
VYcnoBust BToporo nopsjka Jiexxanapa u Skoowu.



Pazgen 6. 3amauum  KIACCMYECKOIO BAPUALIMOHHOTO HCYMCIECHHS C
orpanndeHusiMu. HeoOxoiuMble yclioBUS B U30NIEPUMETPUUYECKOM 3a/1aue U 3a/1aue
Jlarpanxa.

Paznen 7. UYucieHHble METOABI pEUICHUS 3aJad  BapHAlMOHHOTO
VCUYUCIICHUS.

Paznen 8. OnTtumManbHOE ynpaBieHUE U 33[]a4d TEXHUKHU. 3a/1a4d JINHEUHOTO
POrpaMMUPOBAHUS U MPOOIJIEMbI IKOHOMHKHU.

Mertoap! pemenns 3a1ad JUHEWHOrO NMPOorpaMMUpOBaHus. ['eomerpruueckas
MHTEpIIpeTalns 3a/la4i JTUHEHHOro mporpaMMupoBaHus. ['paduueckoe pelieHue
stux 3adad. Cumriuiekc — meroA. B3auMHO ABOICTBEHHBIE 3anaud. Teopema
JIBOMCTBEHHOCTH. /IBOMCTBEHHBIM CUMILJICKC- METO/I.

Paznen 9. Uucnennsle METOABI PELIEHUS 3a1a4 ONITUMAIBHOTO YIIPABICHUS.

I'paguentHbie MeTonabl. MeETONBI CONPSXKEHHBIX HAMPABICHHUM, METOJ
Herorona.

4.3 KonrpoabHasi padota
VY4eOHbIM IJIaHOM MpeaycMoTpeHal KoOHTposibHAs padoTa.
[lens KOHTPOJIBHOM pabOTHI: MPOBEPUTH 3HAHUS, YMEHUS U HABBIKU
oOy4Jaronnxcs B pelIeHUH 3a/1a4.
TexcT KOHTPOJIbHOM paOOThI MPUBEJICH B METOJAMYECKUX YKAa3aHUSIX U B
pazaene 6.4

5. METOAOUYECKUE YKASAHUA ANA OBYHAKOLLUXCA NO YCBOEHUIO

ANCUUNIUHDI

[Ipuctynass K UW3y4eHUIO IUCUHUIUIMHBI «BapualnmoHHOE HWCYUCIEHUE H
METO/bl ONTUMM3ALMN», HEOOXOJUMO IOBTOPUTH: OCHOBHBIE TIOHSTHS KYpCOB
«Marematnueckuil ananusy, «JuddepeHimanbable ypaBHEHUS» U « Y paBHEHUS C
YaCTHBIMH MPOU3BOIHBIMUY.

Jlist ycnenrHoro ocBoeHus Kypca «BapualMoHHOE MCUMCIEHUE M METOJbI
ONTUMU3ALKNY», O00S3aTEIbHO TOCEIICHUE JIEKIUH M MPaKTUYEeCKUX 3aHATHUH,
pPETryJIsIpHOE KOHCIIEKTMPOBAaHHME Marepuala BCEX JIGKUMA M ydacTHE B
OOCY>KIICHUH PEIICHUs 3a/1a4 Ha IPAKTUUECKHUX 3aHATHUAX.

[Ipy MoOAroTOBKE K MNPAaKTHUUECKUM 3aHATUSAM HEOOXOAMMO MpopadOoTaTh
TEOPETHUYECKUI MaTepHall, BBIIIOJHUTD 3aJaHUs I CAMOCTOSITEIBHOTO PEILEHUS
[0 TEME MPEIBIAYLIETO 3aHATHS; MTOCJIE 3TOT0 U3yYUTh TEOPETHUYECKUI MaTepHuall
OUYEPEHOr0 MPAKTHYECKOro 3aHATHA. [loaroroBka Hy»XHa HE TOJBKO K
MPAKTUYECKAM 3aHATHUSIM, HO W K JekuusMm. llepen odepenHol nekiuen
HEOOXOAMMO TMOBTOPUTh MaTrepuan NpPeIbIAyIIMX JIEKIUH, Tak Kak MaTepuall
HOBOW JIEKLIMM 4aCTO ONMPAETCS HA YK€ U3BECTHBIN MaTepuall.

Cucremarnueckasi TOJArOTOBKAa K ayJUTOPHBIM 3aHATHSM W aKTUBHOE
y4acTHe B PAacCMOTPEHUM BOMPOCOB, KaK HAa MPAKTUUYECKUX 3aHATUAX, TaK U Ha
JICKUMSIX SIBISIETCS 3aJIOTOM YCIIEHIIHOTO MPOXOXKJEHUS PYOEKHBIX KOHTPOJIEH U
IIPOMEKYTOUHBIX aTTECTAlUi MO AMCHUIUIMHE «BapunannoHHOE HCYUCIEHHE U
METO/Ibl ONTUMHU3ALIAN.

JUis  TeKylero KOHTPOJS YCHEBA€MOCTH  HCHOJB3yeTCsl  OaibHO-
pelTUHroBast cHUCTeMa KOHTPOJS M OLEHKH AaKTUBHOCTH OOYYaroIIMXCSs, YTO

7



CIIOCOOCTBYET JIy4IlIeMy OCBOCHHIO MaTepHasa U MOJTyYSeHUIO0 BRICOKOW OIEHKH 10
pe3ynbTaTaM OCBOCHHUSI IUCHUILIIUHBI.

BrlnonHeHne caMocTosATeIbHOM paboThl MOAPAa3yMEBAET CaMOCTOATEIBLHOE
U3y4YeHUE pa3esioB JMCIMIUIMHBI, TOJATOTOBKY K MPAKTUYECKUM 3aHATHSIM U
pYOEKHBIM KOHTPOJISIM, BBITIOJIHEHHE KOHTPOJBHBIX padoOT, MOATOTOBKY K
HK3aMEHY.

PeKkomeHAyemMbil peXXMm CaMoCTOATENIbHOM PaboTbl.

HaumenoBanue Bu1a caMOCTOSITENIbHOM pabOTHI PexoMeHnyemast Tpy10€MKOCTb,
akaj.uac
1.Yrny6neHHoe u3ydeHue TeM 57
-JIOCTaTOYHBIE YCIOBUS dKCTpeMyMa (hYHKIIMOHATIA 20
-TeOpUs ONTUMAIILHOTO YIIPaBJICHUS 17
-4HUCIIEHHBIE METO/IbI PEIIEHUS 3a/1a4 ONTUMAIBHOTO 20
yIpaBIeHUS
2.IloaroroBka K npakTuueckum 3anatusm( mo 1 gacy Ha
Ka)KJI0€ 3aHATHE) 22
3.IloaroroBka K KOHTPOJIBHOM paboTe 18
4.TToaroToBKa K 3K3aMeHY 27
5. IloaroroBka K pyOeKHBIM KOHTPOJISIM( 110 2 4.Ha KaXKIbIH 4
pybex)
Wroro 128

6. DoH/ OlIEHOYHBIX CPEICTB JI ATTECTAIMH N0 AUCHUILITHHE
6.1 IlepeyeHDb OLIEHOYHBIX CPEICTB

l.banmnpHO - pelTHHroBas cHUCTeMa KOHTPOJIS U OIEHKH aKaJeMUYECKON
akTuBHOCTU oOyyatontuxcs KI'Y

2.IlepeueHpb BOIPOCOB K IK3aMEHY
3.bank 3ananuii K pyoexxHbIM KOHTpoJisiM Nel,2
4 KontpomabHas pabota

6.2 Cuctrema 6annbHO - PeMTUHIOBOM OLLEHKU paboTbl 0byyarowmxca no
AVUCLUNUHE.

HanmenoBanue

Conepxanne

Pacnpenenenue
OaJIoB 3a
ceMecTp 110
BHJIaM Y4eOHO
paboThl, CpoKH
caaun yaeOHoM
paboTHI(TOBOISIT
Csl IO CBEIICHUS
00yJaroIIXxCcst
Ha IIEPBOM
3aHSATHH)

Pacrnipenenenne 6amioB 3a 7 cemectp

ITpomexxyTouHas
aTTecTalus

Pabota Ha
HpaKTI/I‘IeCKI/IX
3aHATHAX

110 2 6amIoB
(mo 206am10B)

ITocemenue
JIEKITMOHHBIX
3aHATHNI

22x0,56=116

Py6exxHbIif KOHTPOITH
(xoHTpOIBHAS paboTa)
Nel 206

Py6exub1ii koHTpOIH No2
196

OK3aMCH

30 6aytoB




Kpurepnit 60 1 MmeHee 0aJIOB — HEYJOBIETBOPUTEIHHO (HE 3a4TEHO);

repecyera 61...73 — yIOBIETBOPUTENHHO (3a4TEHO);

0aJIIo0B B 74... 90 — xoporio;

Tpaguimonnyo | 91...100 — otnuyHO

OIIEHKY TIO

HATOTaM paboTHI B

ceMecTpe

Kpurepuit Jns monmycka K MpOMEXYTOYHOH aTTecTalliy MO AUCLUIUIMHE 32
JIOTyCcKa K cemecTp oOyuaromiuiicst IoJbKeH HaOpaTh MO WMTOraM TEKYIIETo M
MPOMEKYTOYHON | pyOe:KHOro KOHTponed He wMeHee 51 ©Oamma. B cioywae ecim
aTTeCTaIuu 1o oOyuaromuiics HaOpanm MeHee 51 Oamma, TO K aTrTeCTAllHOHHBIM
JUCHUITIINHE HCIIbITAHHUAM OH HC JOITYCKACTCA.

(3a4eT),BO3MOXKH
OCTH TONyYCHHUS
aBTOMATHYECKOT
0 3a4eTa 1o
JUCIMIIIIMHE

Hdns  momyuyeHuss 9SK3aMeHa Oe3 TPOBEACHUS MPOLETYPHI
MIPOMEXKYTOYHOU aTTecTanuu o0ydaromemMycss HeoOX0 MO HaOpaTh B
X0JIe TeKyIIero U pyOeKHBIX KOHTpoJiel He meHee 61 Gamna. B stom
cillyyae HWTOr OaJUIbHOM OILICHKH, IONy4aeMoW 0O0yYaromumcs,
OTIpefeNsieTcs IO KOJUYECTBY OayuioB, HAaOpaHHBIX MM B XOJE
TEKyLIET0 M pPyOexHbIX KoHTponei. IIpum 3ToM, Ha ycMmoTpeHHE
npernojaBarens, OalibHas OIEHKAa OO0Yy4Yalolmerocss MOXKeT ObITh
MOBBIIIIEHA 3a CYEeT TONyYeHHs MAONOJIHUTENBHBIX OajiloB 3a
aKaJEMUYECKYI0 aKTUBHOCTb.

OOy4varomuiicsi, UMEIOIWNA MPaBO Ha TMONydYeHHE OLEHKH 0e3
IPOBEACHMS MPOLEAYPHI IPOMEKYTOUHOM aTTeCTallud, MOXKET
MOBBICUThH €€ IIyTEM CIaud aTTECTAallMOHHOrO HCIbITaHui. B ciaydae
MOJTy4eHus1 00yJaroIuMcsl Ha aTTeCTalMOHHOM ucnblTaHuu 0 6ajioB
HATOT OAJILHOM OLEHKH I10 JUCIUILIMHE HE CHUKAETCSL.

3a  akaJeMHYecKyrd aKTHBHOCTh B  XOJI€ OCBOCHHS
OUCLUIUIMHBI, y4yacThe B Y4eOHOH, Hay4HO-HCCIIeI0BaTENIbCKOM,
CIIOPTHUBHOM, KYJIBTYPHO-TBOPUYECKOM U OOIIECTBEHHOMN NEATEILHOCTH
00yJaroneMycsi MOTyT OBbITh HAYHMCJICHBI JOMOJHUTEIbHBIC OaJlIbl.
MakcuManbHOE ~ KOJMYECTBO  JOINOJHHUTENBHBIX  OasioB  3a
aKaJeMUYECKYI0 aKTUBHOCTD cocTasisieT 30.

OcHoBaHuEM IJId TOJYYCHHS JONOJHUTCIIBHBIX 6aJIJ'IOB
SIBIISTIOTCSL:
- BBIIIOJIHEHHE JONOJHUTENBHBIX 3aJaHUi 10 AUCLUIUIMHE (MOIYIIIO,
MPaKTUKE); JOMOTHHUTENIbHBIE OAIIIbl HAYUCIISIFOTCS TIPETIo/IaBaTelNeM;
- y4acTHE B TEUCHHE CEMECTpa B yUeOHOMH, Hay4HO-
HCCIIEI0BATENbCKOM, CIOPTUBHOM, KyJIBTYPHO-TBOPYECKOH 1
obmectBeHHol aesitenbHocTH KI'Y.

@DOpMBI U BUBI
y4eOHOH paboThI
IC
HEYCTIEBAOIINX
(BOCCTaHOBHBIIH
Xcs Ha Kypce
o0yueHUs)
00yJaroIIXxCcst
JUTSL TTOJTyYSHUS
HEJIOCTAIOIINX

B cnywae ecnm kK TpOMEXyTOYHOH arrecTanuu (dK3aMeHY)
Habpana cymma MeHee 51 Oamma, oOydaromeMycs HEO0XOIUMO
HaOpaTh HeJOCTAloIIee KOJMYECTBO OaioB 3a CYET BBIOJHEHHUS
JOTIOJTHUTENBHBIX 3aJJaHui, A0 KOHIa TMOCIeaHeH (3a4eTHOM) Henenn
cemecTpa.

JIukBUIAMS aKaAeMUYECKUX 33J0JDKEHHOCTEH, BOSHUKIINX H3-32
Pa3HOCTH B y4eOHBIX TUIaHAX MPH MEPEBOJIE UM BOCCTAHOBICHHUH,
IIPOBOJUTCS ITYTEM BBITTOJIHEHUA JOITOJIHUTECIIbHBIX 3aJIaHHﬁ, (bopMa u
00bEM KOTOPBIX ONpeiesisieTcs NpenojaBaTesieM




0aJUIOB B KOHIIE
cemMecTpa

6.3 IIpouenypa oueHUBaHUs Pe3y/JIbTATOB OCBOCHUSA TUCUMILJIMHBI.

Py0exxHbie KOHTPOJIM MPOBOJAATCSA B BHJI€ KOHTPOJIBHBIX padoT. Ha kaxbiii
pyOex oOyuaronieMmycs oTBoauTcst 90 MUHYT.

[lepen npoBeneHrneM pyOeKHOTO KOHTPOJIS MPOBOASITCS UTOTOBBIE 3aHATHUS
10 COOTBETCTBYIOIIMM paslenaMm, TrAe pa30uparoTcs NpUMEpPHbIE 3aJaHus
pyOEKHOTO KOHTPOJIS.

DK3aMeH MPOBOJUTCS MO OHiieTaM, B KOTOPBIX OJUH BOMPOC TEOPETUUECKUM
(onenmBaetcs g0 10 GammoB) u aBe 3amgaun (mo 10 OamtoB). Bpems, oTBoanmMoe
oOy4aroniemMycst Ha SK3aMEHallMOHHOE 3aJlaHue, COCTaBIsET 1.5 aCTPOHOMUYECKUX
yaca.

Pe3ynbTaTh TEKYILEro KOHTPOJIS yCIIEBaEMOCTH 3aHOCSITCS
npenojaBaresieM B OK3aMEHAIIMOHHYKO BEJIOMOCTb, KOTOpas CHaeTcsi B
OpraHU3allMOHHBIA OTJIEN MHCTUTYTa B JICHb SK3aMEHA, a TAaK)KE BBICTABIISETCSA B
3a4ETHYI0 KHIKKY 00y4aroierocs

6.4 IIpumepsbl OLIEHOYHBIX CPEACTB sl PyOe:KHBIX KOHTPOJIeH U IK3aMeHa
Py06e:x 1(xonTpoibHas padotaNel)

1. Haiitu skcTpeManu ¢hyHKIIMOHATA
v

4
a)Jlyl= J(—y2 +y'4)dx; y(0) =1, y(”):
0

7\ _+2
4) 2°

2
5) [y, z]= [ (¥ +2 +2y2)dx y(0)=0, V(2 )=1, 2(0)=0, 2(Z)="1.
0

2. UccnenoBaTh GyHKIIMOHAT HA SKCTPEMYM

J[y]=je*(y2 +%y'2jdx, y(0)=1, y(@1) =e.

Py06e:xk 2(koHTpoiabHas paboTaNe2)
1. Pemnth 3a1auy TMHEHHOTO TPOTrPaMMUPOBaHUS TpaUyECKUM METOOM:
f(X) = - 2X; — X;—min,
X, +2X, > 2,
2%, — X, =0,
X, —2X, <0,
X, — X, 2 -1,
X1, Xo> 0.
2. Pemnth 3a1a4y JIMHEWHOTO TPOrPaMMHUPOBAHUS CUMILIEKC-METOA0M:
f(X) = 2X1 + Xo + X3 + 7X4 — 2X5—> min,
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X, +X, =X, +X=1,
2X, + X, + X3 =X =7,
X, +2X, + Xy = TX, + X5 =6,
X;20,]=1,...,5.

3.HaiiT r1o6anbHble 3KCTpeMyMbl QYHKIHK yeaoBmsx: F = (X; - 3)% + (Xp - 1)?
TIPY YCIIOBUSX

X, + X, <6,
X, +2X, <8,

X1, Xo> 0.

4. JItoObIM TpaJue€HTHBIM METOJIOM MEPBOIO MOPSAKA HAUTH MUHUMYM (YHKIIUU:

~

9.

Z=X +XF—2X —2X, +2.

I[MTPUMEPHLIE BOITPOCBHI K 5K3AMEHY

Bompock! k 3k3aMeHy 1o Kypcy

«Bapnaunonﬂoe HCYUCIICHUC U MCTO/JbI OIITUMH3all»

Oynkunonansl.  Ilpumepsr  ¢yHkmuoHanoB.  OCHOBHblE — 3ajaydu
BapUAllMOHHOTO HcuucieHus. Pemenue 3agaum o OpaxucToxpoHe.
@®yHKIMoOHANIbHBIE TTpocTpaHcTBa. [IpuMmepsl. [loHATHA OIU30CTH KpUBBIX,
paccTosiHus MeXAy KpuBbIMUA. HenpepbIBHOCT (DyHKIIMOHATA.
Huddepenunan ¢pynxunonana. EquHcTBeHHOCTh (QyHKIMOHaNA. [ToHsTHE
skcTpemyma. Heobxoaumoe yciioBue 3kcTpeMyMa (pyHKIIMOHAIA.
YpaBHenue Ounepa. Hexkoropele mpocTedime ciaydan HWHTETPUPYEMOCTH
ypaBHEHHUs Diliepa.

Bapuanuonsslie 3a1aun a1 QyHKIMOHAIOB C 3aKPEIUICHHBIMU KOHIIAMU B
cllydae N HEU3BECTHBIX M 3aBUCSIIUX OT MPOU3BOJHBIX O0Jiee BBICOKOTO
HOpsIZIKA.

Bapuanuonnas 3agada uisi  (YHKIMOHAJIOB, 3aBUCALIMX OT (DyHKUMH
HECKOJIBKMX NTEPEMEHHBIX.

BapuaronHnas 3ajjaua ¢ IOJABWXHBIMU T'paHULIaMU JUIs1 GyHKIIMOHAJA.
Bapuanuonnas 3ajada ¢ TOABMXKHBIMU TpaHHMIAMHU 711 (DyHKIIMOHAJIA

[F(xy. 2y, 2")dx.

[Tone skcTpemanen. @ynkuuoHan Bereprpacca.

10.TTone sxcTpemaneii. Jloctatounslie ycinoBus Jlexxanpa.
11.N3onepuMeTrpuyeckas 3aaaya.

12.3anava Jlarpanxa.

13.00mas ¢hopmyIupoBKa 3aa4i JUHEHHOTO TporpaMMHUpoBaHusi. PaznmuuHbie

dbopMbI 3a1a4.

14 Unes cumrekc-metona. CuMILIEKC-MeTo 1 B 00I1IeM cliydae.
15.KoHTpOJb 32 MPaBUIBHOCTBIO COCTABICHUS TaOIUII.
16.0OtbIcKkanue TIepBOro Oaszuca.

11



17.TeopeMa 0 KOHEUHOCTH CUMILIEKC- aITOPUTMA.

18.B3anmMHO- ABOMCTBEHHBIE 3aa4M JUHEHHOTO MIpOrpaMMupoBanus. Teopema
JIBOMICTBEHHOCTH.

19.3anaun HEeNMMHENHOTO MPOTpaMMUPOBaHUs. [ paueHTHBIE METO/IBI.

7.0CHOBHASA U JONNOJIHUTEJBHASA JIUTEPATYPA
7.1 OcHoBHas auTEpaTypa

1.Anexcees, B. M. CoopHuk 3aga4d o ontumuszauuu. Teopus. [lpumepsl. 3agaun
[DnexTpoHHBIH pecypc]: Yueb. mocodbue / B. M. Anekcees, 3. M. I'anees, B. M.
Tuxomupos. - 3-e uzn., ucnp. - M.: ®UIMATIIUT, 2011. - 256 c. -Hoctyn u3
OBbC «KoHCYJIbTaHT CTYyIEHTA»

2 Kypc muddepeHnmaapbHbIX ypaBHCHWH ©  BApHUAIMOHHOTO  WCYHCIICHUS
[OnexTponnsIil pecypc] / B. K. Pomanko. - 4-e¢ u3a. (31.). - M.: BUHOM, 2015. -
Hoctyn u3 9bC «KoHCYyNnbTaHT CTyACHTa»

3.0cHOBBI Teopuu ympaBieHUs [DnekTpoHHbId pecypce] / Eropor AWM. - M.:
OU3SMATIINUT, 2007. -Hoctyn u3z ObC «KoHCYIbTaHT CTyI€HTa»

7.2 JlomogHUTENIbHAS JINTEpATYpa:

1. JuddepennnanbHbie U UHTErPaIbHbIE YPaBHEHUS, BAPUAIIMOHHOE UCYHUCIICHUE B
npuMepax M 3anadax [InexkTpoHHbld pecype] / BacunbeBa A. b., Measenes I'. H.,
TuxonoB H. A., Ypazrunpauna T. A. - M.: ©U3MATIIUT, 2003-octyn u3 3bC
«KoHCyNbTaHT CTyACHTa»

2.Ilpuknaguele  3aJadd  ONTUMU3AUMHA. MoJend, METOIbl, AJITOPUTMBbI:
[IpakTueckoe nocodue / Crpydyenkos B.W. - M.: COJIOH-IIp., 2016. - 314 c.-
Hoctyn n3 9bC «KoHCynbTaHT CTy1€HTa»

8. PECYPCBI CETU «MHTEPHET» VI OCBOEHUA JUCIIUIT/INHBI

Ni HNurepHer-pecypce Kparkoe onucanue
[TopTan siBiIIETCSI COCTAaBHOM YacCThIO
1 http://en.edu.ru/ dbenepanpHOro mopraia "Poccuiickoe
obpazoBanue".
®enepanbHbli mopTan «Poccuiickoe
2 http://www.edu.ru/ AP P
o0Opa3oBaHUE»
Caift MOCKOBCKOTO TOCYAapCTBEHHOTO
3 http://www.msu.ru yaap

yHuBepcurera uM. M.B.JIomoHOCOBa

9. UIH®OPMAIIMOHHBIE TEXHOJIOI'MN,
INPOI'PAMMHOE OBECIIEYEHUME
N UTHOOPMAIINOHHBIE CITPABOYHBIE CUCTEMBbI
1. OBC «JIanb»
2. OBC «KoHCynbTaHT CTYJ€HTa»
3. DBC «Znanium.comy
12



http://en.edu.ru/
http://www.edu.ru/
http://www.msu.ru/

4. «["apaHT» - CIpaBOYHO-NIPABOBast CUCTEMA

10. MATEPUAJIBHO-TEXHHNYECKOE OBECIIEYEHUE
JUCHHAIIJINHBI
MarepuanbHO-TEXHUYECKOE OO0ECIICUeHUE 110 pean3allud JUCHUILUIMHBI
OCYIIECTBISIETCS. B COOTBEeTCTBUU ¢ TpeboBanusamu PI'OC BO mno manHOM
oOpa3zoBaTeILHON ITpOTrpaMMe.

11. 151 CTYAEHTOB, OBYYAIOIIUXCA C UCIIOJIb30BAHUEM
JAUCTAHIUOHHBIX OBPA3ZOBATEJIBHBIX TEXHOJOI'MU

[Ipy wHcHoONb30BaHUM  DJIEKTPOHHOTO OOYYEHHS] U JUCTAHIIMOHHBIX
oOpa3oBarenbHbIX TexHoJorui (mamee D0 um JIOT) 3aHATHS TOJHOCTBIO WM
YaCTUYHO MPOBOJATCS B pekume oHjaitH. O0beM TUCHUIUIMHBI U paclpe/eieHue
Harpy3ku 1o Bujam pabot cootBercTByeT 1. 4.1. Pacnpenenenue O6amioB
COOTBETCTBYET II. 6.2 MO0 MOXKET ObITh UBMEHEHO B COOTBETCTBUH C PEIICHUEM
kadenpel. B ciayuyae mepexoga Ha 30 u JJOT B mporecce oOyuenus. Perenue
Kadeapbl 00 HUCTOIB3YEMBIX TEXHOJIOTHSIX M CHUCTEME OIICHUBAHUS JTOCTHXKCHHIM
oOyyJarommxcsi MPUHUMAETCS C YYETOM MHEHHUS BEAyUIEro IpenojaBareiiss u
JIOBOJIUTCA IO CBEACHUS O0yUYarOIIMXCA.
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HNPUJIOKEHHUE 1

AHHOTaIMs K paboueld mporpaMMe AUCHUIUIMHBI «BapualiioHHOE HCUUCIEHUE U
METO/bl ONTHMH3AIUN» 00pPa30BaTEIBLHON MPOrPaMMBbl BBICIIETO OOpa30BaHUS —
nporpammbl  OakanaBpuata  01.03.01  «Marematuka»  HampaBICHHOCTH:
Matematuyeckoe 1 MporpaMMHOE 00ECTIeUeHUE YIKOHOMUYECKON ACSITEbHOCTU

TpymnoeMKOCTh TUCHUIUTHHEL: 63. €. (216 akageMUYecKHX 4acoB)
Cemectp 7
@opMBI MPOMEKYTOUHON ATTECTALIMU: IK3aMEH

Coaep:xaHue TUCHUIIMHBI

OneMeHThl TU(PEPEeHIIMATBHOTO HMCYHMCICHUS U BBIMYKIOIO aHaIN3a;
IJIaJKMe 3aJadyd C pPaBEHCTBAMM M HEPABEHCTBAMM; MPaBUJIO MHOXUTENEH
Jlarpanka; 3agauu JIMHEHHOTO MPOrPAMMHUPOBAHUS U MPOOJIEMBI IKOHOMUKH;
TeopeMa JBOMCTBEHHOCTH; KJIACCUYECKOE BapUALMOHHOE MCUYUCIICHUE; YPAaBHEHUE
Diinepa; ycioBue BTOporo nopsiaka Jlexanapa u Axobu; 3a7auu KJIaCCUYECKOTO
BApUAIIMOHHOTO WCYHMCJICHUSI C OTpaHUYEHUSMHU; HEOOXOJUMBbIE YCIOBHUS B
M30MEPUMETPUYECKOM 3a/laue W 3ajJjay€ CoO CTapliUMH  MPOU3BOIHBIMU;
KJIACCUYECKOE BAPUALMOHHOE MCUUCIEHUE W €CTECTBO3HAHHWE; ONTHMAJIbHOE
yOpaBJIEHUE;, ONTUMAJbHOE YIIPABICHHE W 3aJa4ll TEXHUKH; METOJbl PEIICHUS
3a/1a4 JIMHEHHOTO MPOTPaMMUPOBAHUS; CUMILIEKC-METO/T; METOAbI PELICHUS 3a/1a4
0e3 orpaHUYeHMs; TPAJUEHTHBIE METOIbI; METOJ] HpI0TOHA; METO/IbI COMPSKEHHBIX
HaIlpaBJICHUI; YUCIIEHHBIE METO/IbI PEIICHUS 33]1a4 BAPUALIMOHHOTO UCUHCIICHUS U
ONTUMAJILHOTO YIIPABIICHHSI.
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