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PABOYASA NPOrPAMMA YYEEHOW OAUCLUMUNINHDI

B1.0.18 MeToabl onTMMU3auuun
Kod u HaumeHosaHuUe ducyumniuHbl 8 COOM8eMcmaeuu ¢ y4e6HbIM rniaHoM

1. Kog 1 HaumeHoBaHMe HanpaBreHUs NOAroToBKU/cneunanbLHOCTU:

01.03.04 lNMpuknagHas matemaTtuka

2. Mpodumnb nogrotoBku/cneumanusauus: NpumeHeHne maTeMaTn4eCcKnx MeTogoB K

peLLEeHNIO MHXEHEPHbIX N 9KOHOMUYECKNX 3aaau
3. KBanudumkauma (cteneHb) BbinyckHUKa: bakanasp

4. ®dopma oby4eHus: O4yHas

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

6. CocTtaBuTENnU NporpamMmbi:
(®UO, yyeHasi cmeneHb, y4eHoe 38aHue)
3BepeBa Mapraputa bopucoBHa, KaHg. u13-MaT. HayK, AOLEHT

7. PekomeHpoBaHa: Hay4dHo-meTogmyeckum CoBeTOM Martematuyeckoro dakynbTeTa,
npotokon Ne 0500-07 ot 29.06.2021

8. Yueb6HbIn roa: 2023-2024 CemecTp(bl): 5



9 .lenn 1 3apayum y4eO6HON ANCLUNIIUHDbI:

Llensmu oceoeHusi y4ebHoU OucyurniuHbl S611sIK0MCS.

- NoaroToBka CTYAEHTOB K BOCMPUATMIO MaTeMaTM4ecKoro anmnaparta cneuuanbHbIX
ANCLMNIIMH, YTEHUIO CneunanbHO nnuTepaTtypbl;

- nonydyeHne 6a30BbiX 3HaHUMW M (HPOPMUPOBAHME OCHOBHbLIX HaBbLIKOB MO MeToAam
onTUMmM3aummM, HeobXxoOuUMbIX ANA  peleHMs 3adad, BO3HMKaKLWMX B MPaKTUYECKOWM
NesATenbHOCTY;

- pas3BUTUE NTIOrMYECKOrO MbILLNEHUS;

- hopmmnpoBaHme HeobXoANMMOro YpoBHS MaTtemMaTU4eckor NMOAroTOBKM ANt NOHMMaHUS
ApYrmx MatemaTnyeckux ANCUUNIINH.

3adayu y4yebHoU OucyurnuHsbI:

- OEeMOHCTpaumMsa Ha npumepax MaTemMaTUYecKMxX MOHATUA U METOOOB CYLLUHOCTM
Hay4YHoro noaxona, cneumdukm maTeMaTukn, ee posiv B pasBuTum pYrux Hayk;

- OBlageHne CTydeHTaMuM OCHOBHbIMW MaTeMaTUYEeCKMMU MOHATUAMM METOAOB
onTuMmusaumu;

- BblpaboTka YMEHUN aHanuaupoBaTb MONyYEHHbIE pe3ynbTaTbl, pewaTb TUMNoBble
3aga4un, npnobpeTeHne HaBbIKOB paboTbl CO cneumansHON MaTeMaTU4Yeckon nuTepaTypou;

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

10. MecTo yyebHOM AncUMNIUHbLI B cTpyKType OOI:

OucumnnuHa «MeToabl ONTMMM3aUMA» OTHOCUTCHA K y4ebHbIM aucumninuHam  6roka 1
obsizaTtenbHOM 4Yactu nporpammbl Gakanaepuarta HanpasneHuss 01.03.04 [lpuknagHaqa
MaTtemaTuka, npodunb “fpuMeHeHne mMaTeMaTUdYecKUX METOAOB K PELLUEHUID UHXEHEPHbIX W
OKOHOMMUYECKUX 3agad’”.

OucumnnuHa «MeTtoabl onTuMusaumny 6asmpyeTca Ha 3HaHUAX, NOSTYYEHHbIX B paMKax KypcoB
«MaTtematnyecknn aHanms», «[uddepeHunancHble ypaBHeHUSA». [1pnobpeTeHHble B
pesynbtate OBy4YeHUs1 3HaAHUS, YMEHUS U HaBblKM MCMNOSb3YKOTCA BO BCEX Oe3 MCKNIYeHUs
MaTemMaTU4YeCKMX N eCTeCTBEHHOHAy4YHbIX OMCUMNIMHAX, 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, YMeHwus,
HaBbIKW), COOTHECEHHbIe C NIIaHUPYeMbIMU pe3yrbTaTaMuM OCBOEHUsi o6pa3oBaTenbHOM
nporpaMmmbl (KOMNETEHLUMSAMU BbINYCKHUKOB):

Kog HassaHue Koa(bl) WHamnkaTtop(bl) lMnaHnpyemble pesynbTaTbl 0Oy4eHns
KOMMeTeHLMH
OrlK-1 CnocobeH OrlK-1.1 OrlK-1.1 3HaTb OCHOBHbIE OMNpeaeneHnsi, MOHATUSA 1 naen
HaxoguTb, O6napaet n3ydyaembix pasgernos Kypca.
dopmynmpoBaTtb ©asoBbiMU
n pewaTb 3HaHUSIMM, YMeTb nNpuMeHsiTb MaTeMaTudeckuid annapat
aKTyanbHble n nosny4yeHHbIMM B | And peLueHus MOCTaBIIEHHbIX 3agauv,
3Ha4YMMble obnactn aHanu3npoBaTb NoflyYyeHHble pe3ynbTaThl.
npobnembl MaTemaTn4ecKmx
dyHOaMeHTanbHO " (vnn) | Bnagetb OCHOBHbIMU TepMuHamMu "
M mMaTemMaTvku u €CTEeCTBEHHbIX yTBEPXOEHNAMK, MOMyYeHHbIMM B  obnacTu
MeXaHWKK HaykK. n3y4yaemoro Kypca.
OlK-1.2 OlK-1.2 Ymeet | 3HaTb Kak NCMOMb30BaTb ONpeaeneHns, NoHATUSA
ucnonb3osaTb X | M mMaen  Kypca B npodpeccroHarnbHOW




B
npodeccuoHarnb
HoWm
AedATernbHOCTU.

0eATenbHOCTW.

YMeTb rpaMoTHO WCMONb30BaTb OnpeneneHus,
MOHATMS M naen kKypca B npodeccuoHanbHON
OEesATeNnbHOCTH.

BnageTtb nctouyHukamu nHcpopmaumm, HaBblikamm
paboTel € nuTepaTtypon, WHPOPMAaLMOHHBIMA
cucTtemamu.

OlK-1.3.

OlMK-1.3. WUmeer
HaBblku BblbOpa
MEeTOA0B
pelweHns 3agad
npodeccuoHarnb
HoWm
0eaTenbHOCTU Ha
OCHOBE
TEOpPEeTUYECKMX
3HaHUN.

3HaTb MeToabl peLleHnsa 3agad
npodgeccnoHanbHONn OeATeNbHOCTM Ha OCHOBE
NOMy4YEeHHbIX TEOPETUYECKNX 3HAHWIA.

YMeTb MCnonb3oBaTb MEeToAbl peLleHus 3agay
npodgeccnoHanbHONn OeATeNbHOCTM Ha OCHOBE
TEOPETUYECKMX 3HAHUN

Bnanetb mMeTogamMu CaMOCTOATENbHOIo
pelweHns 3adady Ha OCHOBE TeOpPEeTMYECKUX
3HaHUN.

12. O6bem gucuUMNnHBbI B 3a4€eTHbIX eanHuuax/yac.(s coomsemcmsuu ¢ y4ebHbim nnaqom) 41144

Popma NpoOMeEXYTOHYHON aTTeCTaUMNU(3avem/sxk3ameH) IK3aMEH

13. TpyRoeMkocTb No Buaam yyebHon paboTbl

TpyaoemMKoCTb
[lo cemecTtpam
Bug y4eGHol paboTbl Bcero
5 cemecTp
KoHTakTHasi paboTa 68 68
nekumm 34 34
npakTuyeckune 34 34
B TOM YuCnhe: nabopaTtopHbie - -
KypcoBas pabota - -
KOHTpOIb 36 36
CamoctosTensHas pabota 40 40
Utoro: 144 144

13.1. CopepxaHme AUCLMUNIINHLI

n/n HanmeHoBaHue pa3gena
CogaepxaHve pasgena AMCUUNIUHDI
OVNCLUMNNUHBI
1. lekuum
11 IIpocreiimas 3anaua Teopema @epma 115 GyHKIIMOHANA B THHEWHOM HOPMHPOBAHHOM

BAapUAIITMOHHOI'O UCUUCIICHUS.

npoctpasncTse. IlepBas Bapuanus. YpasHenue Ditnepa. Jlemma
Jlarpanxa. YacTHsle cityyan ypaBHeHHs Oiinepa. 3ajaua o
6paxucroxpone. Teopema [J1o-bBya-Peiimona. ['magkocTs sxcTpemanu
B IIpOCTeHIeH 3a/1aue BapUalIOHHOIO HCUHUCIICHHUSI.

1.2 Ycnosust skcTpeMyMa B
npocTeiien 3agaue

VYcnosue Jlexanapa. YcunenHoe ycnosue Jlexannpa. YpaBHEHHE
Sxobu. Btopas Bapmamms. Teopemsr Ilrtypma. VYcmoswue,




BapHUAIIMOHHOI'O UCUYUCIICHUA

SKBUBAJICHTHOE YCIOBHIO SIK00H. JlOCTaTOYHBIE YCIOBHUS SKCTPEMyMa.

1.3 3agauu BapualiMOHHOTO OyHKUMOHAI, 3aBUCSIIMHA OT BEKTOPHOH (yHKIMH. 3anada bosbna.

HCUUCIICHUS W3onepumerpudeckas 3agaua. YpaBHeHue Ditnepa-Ilyaccona,
Ditnepa-OcTporpagckoro. Y CJIOBHBIN 9KCTPEMYM B 3a/1adax
BapHaIMOHHOIO HcuucieHus. Meronx MHoxutenelt Jlarpanxka. 3anada
C MTOABUKHOM rpaHuLEH.

1.4 3agauu JIMHEHHOTO OKCTpeMyM  JIMHEHHOTO  (YHKIMOHala Ha  MHOXECTBE B
MPOTPaMMUPOBAHUS KOHEYHOMEPHOM IIPOCTpaHCTBE. [ padudeckuil MeTon pemeHns 3anad

JTUHEHHOTO mporpaMMmupoBaHui. CuMIUIEKCHBIH Metoa. TeopeMsr
JIBOMCTBEHHOCTHU. TpaHCIIOPTHBIE 3a1a4H.
1.5 3aga4n ONTHMAIBHOTO IlocTanoBka  3ajayu  ONTUMANBHOIO  ynpaBieHUs.  [IpuHiun
YTIpaBICHUS ONTHMAJIBHOCTH. [TpuHIND bennvana JUHAMHIECKOTO
porpaMMupoBanus. YpaBHeHue bemnmana. IlpuHinun Makcumyma
[lontpsruna. Teopema o uuciae nepekiItouyeHUd. MeTon peleHus
3aga4 Oe3 orpannueHus. Mertox HploroHa. MeToabl CONMpPSKEHHBIX
HanpaBieHuil. YucieHHble METOIb! PELICHNUS 3a/1a4 ONTHMU3AINH
2. MMpakmu4eckue 3aHsIMuUusi

21 IIpocreiimas 3agaya VYpaBHenue Jitnepa. YacTHbIE ciiydau ypaBHeHUs Oiinepa.
BapHaIMOHHOI'0 HCUUCIICHHUS.

2.2 VYcnous s3kcTpeMyMa B VYcnosue Jlexannpa. YcwieHHoe ycnoBue Jlesxannapa. YpaBHeHue
npocTeiliei 3agaue SIkobu. VYcioBue, 3KBHBalCHTHOE YcioBuio SkoOu. JlocTatouHbie
BapHaIMOHHOI'0 NCUUCIICHHS YCIIOBHS DKCTpEMyMa.

2.3 3agaun BapuaIriMOHHOTO OyHKIMOHA, 3aBUCSIIMNA OT BEKTOPHOH (DYHKIIMH. Y paBHEHHUE
WCUYMCIICHUS Oiinepa-Ilyaccona. Yca0BHbBIN 3KCTPEMYM B 3a/1a4aX BapUaLIOHHOTO

ucurciaeHus. Meron mHoxutenen Jlarpanka. 3agada bonbua.

24 3a1a4u JINHEWNHOTO I'pacnaeckuii MeTox pemieHns 3aaad JIMHEHHOTO IPOrpaMMUPOBAHUSL.
POrpaMMHUPOBAHUS CummiexcHbli MeToa. TpaHCIIOpTHBIE 33/1a49H.

25 3amayu ONTUMAIBHOTO [locTaHoBka  3amayu  ONTUMANbHOrO  ymopaBieHUs. [IpuHuun
yIpaBIeHUs MakcumyMa [loHTpsiruHAa.

13.2. Tembl (pa3genbl) AUCUUNIIUHBI U BUAbI 3aHATUN

Ne Bugbl 3aHsATUN (4acoB)
HanmeHoBaHue TemMbl =
n/ CamocTtosATenbHas| KoHTp
(pasgena) gucumnnuubl | Nlekuun | MpakTudeckne | JNlabopaTopHble Bcero
n paboTta onb
o1 [Ipocreiimas 3agaya 6 6 0 8 7 27
BapHAIlMOHHOTI'0 NCYUCIICHHS.
VYcnoBus s3kcTpeMyMa B
02 | npocreiimieii 3amaue 7 7 0 8 7 29
BapUAIMOHHOTO HCUUCIICHUS
03 3a7a4n BapHalMOHHOTO 7 7 0 8 7 o9
WCUYHCIICHUS
04 3anayu TMHEHHOTro 7 7 0 8 7 29
MPOTPaMMHUPOBAHUS
05 3amaun ONTHMAaIBHOTO 7 7 0 8 8 30
YIpaBIECHUs
Wtoro: 34 34 0 40 36 144

14. MeTogu4yeckue yKkasaH1MA Ans ooy4arowmxcsa no 0CBOEHMIO AUCLUMNIIUHDI
(pekomeHOayuu 0by4arouUMCS Mo 0C80EHUK AucyuniuHbl: paboma ¢ KOHcrekmamu Jiekyud, npeseHmayuoHHbIM
Mamepuariom, 8bIrNOo/IHEHUE Mpakmu4yeckux 3adaHul, mecmos, 3adaHuli mekywel ammecmauyuu u m.o.)

Ona obecneyeHnss cucTemaTMyeckol U perynsipHon paboThbl

no WU3y4eHNnKw AUCUUNINHDbI

NPOXOXAEeHUs aTTecTalnii CTydeHTaMm pekoMeHOyeTcsl NpUAepXKUBaTbCsi creayroLLero nopsaka obyvyeHus:

CamocTonATenbHO onpeaeniTs oGbeM BpemMeHu, HeoBXoaMMOro Ans NPOPabOoTKU KaXKaon TeMb.

M ycnewHoro




PerynapHo wmsydatb kaxayw TemMy AWCUMUMNMNUHBI Kak MO KOHCNEeKTam nekuun, Tak U No peKoMeHOO0BaHHOW
nuteparype, UCnonb3ysi pasnuyHble opMbl MHAMBUAYANLHOW paboThl.

ComacoBbiBaTb C npenogasarenieM BuAbl paboTbl MO U3YYEHWUO OUCLUMNIUHGIL.

Mo 3aBepllieHUn oTAenbHbIX TEM MNepefaBaTb BbINOMHEHHbIEe pPaboThl (QOMaLUHME 3a4aHus) npenogaBaTento.
Mpn ycnewHoM npoxoXOeHUN pPYOEXHbIX KOHTPOMbHBLIX WCMbITAHUA CTYOEHT MOXET npeTeHaoBaTb Ha

COKpalleHMe MporpaMMbl MPOMEXKYTOYHOI (MTOroBOK) aTTecTauum no AUCUMNIIVHE.

MeToaunyeckune ykasaHus ans obyvatoLmxcs npu camoctosTensHon paboTe.

CamocTtosaTenbHasa pabota obyyalolmxcs HanpasBfieHa Ha CamMOCTOATENbHOE OCBOEHME BCEX TEM W BOMPOCOB
y4ebHOM AnCUMNAWHBI, NPeayCMOTPeHHbIX nporpammon. CamocTtosiTenbHas paboTa AsnseTcsa obssaTenbHbIM
BMOOM [AEATeNnbHOCTU ANA Kaxgoro obydarwowerocs, ee obbem no yyebHOMy Kypcy onpepensiercsa yvyebHbim
nnaHoM. lNMpu camocToaTenbHON paboTe 06y4aroLWMnCs B3aNMOAENCTBYET C PEKOMEHA0BaHHbIMN MaTepuanamm
NP1 MUHUMAarnbHOM y4yacTum npenogasaTens.

CamocTtosATenbHasa pabota ¢ ydyebHukamu, y4eBHbIMM NOCOBUSIMK, Hay4yHOW, CMPaBOYHOM W MONYNSPHON
nuTepaTypon, martepuanamv nepuoauyvecknx usgaHui u pecypcamm cetu Internet asnsetca Haubonee
3(PPEKTUBHBIM METOAOM MOMNYYEHUS 3HAHWMWA, MO3BONSAET 3HAYUTENbHO aKTMBM3MPOBAaTb MPOLECC OBnageHus
nHdopmaumen, cnocobctyet 6onee rnybokoMy yCBOEHUIO U3ydaeMoro matepuana, dopmmpyeT y obydaromxcs
3anHTEepPecoBaHHOE OTHOLLEHUE K KOHKPETHOW npobneme.

Bonpochkl, koTopble BbI3biBAlOT Yy 00yvalOWMXCA 3aTpyaHEHWUS Mpu MNOArOTOBKe, AOMKHbI OblTb 3apaHee
cchopmMynupoBaHbl WM O03BYYEHbl BO BpeMs 3aHATMA B ayauTopuM AN AONOMHUTENBbHOMO pasbsACHEHWS
npenogasartenem.

[na ycnewHoro n nnogoTBOPHOro obecrneyeHns WTOrOB CaMOCTOATenbHOW paboTbl pasdpaboTaHbl yyebHo-
MeToaMYeCcKNe yKasaHus K CamoCTosATENbHON paboTe CTyAeHTOB HaA pasfnuyHbIMK pasgenamMmm QUCLUMNIVHBbIL.
Buabl camocToaTenbHow paboTbl: KOHCNEKTMPOBaHWE y4yebHOW M Hay4HOW nuTepaTtypbl; npopaboTka yyebHoro
mMaTtepuana (Mo KOHCMeKTam nekuumn, y4ebHow u HaydHom nutepaTtype); pabota B aneKTpoHHON BGubnmoTeyHoun
cucteme; pabota € MHPOPMAUMOHHBIMW  CNPABOYHLIMU CUCTEMamMu, BbINOMHEHUE [AOMAalIHUX 3afaHui
(MpakTuyecknx M TeopeTUyecknx); BbIMONIHEHME KOHTPOSbHbLIX PaboT; MOAroTOBKa K NPAKTUYECKUM 3aHATUSM;
paboTa ¢ BonpocaMu Ans CaMonpoBEPKY.

Bce 3agaHudA, BbINOMHAEeMble CTyAeHTaMy  CaMOCTOATENbHO, nognexar nocrneaylwen npoBepke
npenogasaTenem.

15. lMepeyeHb OCHOBHOW U [OOMOJIHUTENILHOW NUTEpaTypbl, PECYpPCOB WHTEpPHeET,

HeobOXoaUMbIX AN OCBOEHUSI ANCLUUNIIUHBI (Crucok numepamypbl 0GhOPMASIEMCS 8 COOmM8emcmeauu
¢ mpeboearusivu FOCT u ucrionb3yemcsi obujasi CK8O3Hasi Hymepauyusi 0515 ecex sud08 UCMOYHUKOS)
a) OCHOBHas nuTeparypa:

Ne n/n NcTouHmK
JuddepernnanpHble 1 MHTETpAbHBIC YPAaBHEHNUS, BAPUAIIIOHHOE MICUUCIICHHE B
1 npUMepax M 3ajavax : yueOnoe nocodbue / A.b. BacunweBa [u np.] .— U3n. 3-e, ucnp. —

CII6 ; M. ; Kpacuogap : Jlans, 2010 .

Mopc M. Bapunaunonsnoe ucuncienue B neaom / M. Mopc ; iep. ¢ anri. JL.b.

2 Beprreiima ; nox pea. M.A. TaiimanoBa .— M. ; MeBck : THCTUTYT KOMIIBIOTEPHBIX
uccienoBanuii : Perynspnas u xaotndeckas 1uHamuka, 2010 .

Axynnua W.JI. MaTemaTndeckoe mporpaMMHpPOBaHKE B IPUMEPAX U 3a7adax : yaeOHoe
3 nocodue / N.JI. Axynuu .— U3n. 3-e, crep. — Cankr-IlerepOypr ; Mocksa ; Kpacnonap
: Jlaus, 2011 .

4 AtrterkoB A.B. MeTobl ontuMu3aiuy : yaeoHoe mocooue : [171s CTyI. BhICHI. y4ueO.




3aBenenuii]| / A.B. Arretkos, B.C. 3apy6un, A.H. Kanataukos .— Mocksa : PUOP :
NH®PA-M, 2013 .

Bacunwer @.I1. MeToasl onTuMu3anu : [y4eOHHUK IJIs1 CTY/A. BY30B, 00y4Y. IO

5 cnermansHocTy BITO 010501 "I[Ipuknaanas matemaTuka u nHpopmartuka'] : [B 2 4.] /
®.I1. BacunseB .— Mocksa : U3n-so MITHMO, 2011.

0) fononHUTENbHaa nuTeparypa:
Ne n/n NcToYHmK

IToxopnsriii F0.B. OntumanbsHble 3a1aun : [yaeOHoe mocodue] / FO.B. TlokopHbrit .—

° M. ; MxeBck : Perynsp. u xaotuu. quHamuka : MIH-T komneiorep. uccnen., 2008 .

. [Toxopwsiii FO.B. Kpartkuii kypc MaTeMaTH4e€CKON TEOPUHU ONTUMAJIBHBIX 33]1a4. -
Boponex : OAO "llenrpanbHo-UepHozemHoe nznarenbcTBo', 2007.

8 [MouTpsrun JI.C. [Tpuniun Makcumyma B onTuMaiabHOM ynpasienuu / JI.C.
IToutpsarun. - M. : Hayka, 1989.

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

10 [anneeB D.M. Kpatkuii Kypc Teopuu SKCTpeMabHbIX 3a1a4 / O.M. [Namtees, B.M.
Tuxomupos. - M. : U3a-so MI'Y, 1989.

1 ensdann .M. Bapnannonnoe ucuncnenne / .M. I'ensdpana, C.B. @Domun. - M. :

duzmaraur, 1961.

Onwcronbil JI.O. J[luddepennmanbapie ypaBHEHHS 1 BAPUAITIOHHOE HCYUCIICHUE !
12 yueOHUK 1 pu3. u ¢pusz.-mat. dpak. yH-toB / JI. 3. Dascrons . - 4-e uza. - M. :
Omuropuan YPCC, 2000.

B)MHGOPMaLIMOHHBIE 3NEKTPOHHO-00pa3oBaTenbHble pecypchl (OrumnaneHble pecypebl MHTEPHET) :
Ne n/n Pecypc

DnexTpoHHbIH Katanor Hay4unoit 6ubarnoTexu BopoHeXcKoro rocy1apcTBeHHOTO
yuusepcureta. — (http // www.lib.vsu.ru/)

13.

* BHavane ykasbiBawoTca OBC, ¢ koTopbiMM wumetoTcsa goroBopa Yy BIY, 3ateM OTKpbITble 3MEeKTPOHHO-
obpaszoBaTernbHble pecypchl

16. MNepeyeHb y4eOHO-MeTOAUYECKOro obecrnevyeHus Ansi CaMOCTOATENIbHOW paboTbl
(y4ebHo-memoduyeckue pekomeHdayuu, rocobusi, 3adaqyHuKku, MemoOou4vyecKue yKa3aHusi MO 8bIMOSTHEHUIO
rpakmu4eckux (KOHMpPOosibHbIX) pabom u 0p.)

Ne n/n NCTOYHKK

1 Aunpaktnyecknii matepuan no BapmaynoHHomMy ucumcnenmio / KO.B. MNokopHbIn
v op.] -BopoHex : UIML| BI'Y, 2007.

5 Anpaktnyecknin matepuan no metogam ontummnsauum / KO.B. MokopHbin [n gap.]

-Boponex : UMNML, BI'Y, 2007.

17. OO6pasoBaTtenibHble TEXHONOTUMW, MUCMNOJSIb3yeMble MNpu peanusaumum y4ebHoM
AUCLUMNSINHBI, BKMOYasi AUCTaHUUOHHble oOpa3oBaTtenbHble TexHonorum (OOT),
3neKTpoHHoe oby4yeHue (J0), cmewaHHOe OOy4YeHue):
(1 YpOK-neKkums ¢ npuMeHEHNEM COBPEMEHHbIX TEXHOMNOMM (YPOK-Npe3eHTaums).
18. MaTtepmanbHO-TeXHUYeCcKoe obecnevyeHne AUCLUNIUHbI:

1. TunoBoe obopyaoBaHme y4ebHON ayanTopumn.

2. 30HarnbHasa HayyHasi bMbnuoTeka, aNeKTPOHHbLIN KaTanor HayyHon 6ubnunotekn BIY
(http://www.lib.vsu.ru

19. OueHou4Hble cpeacTBa ANA NPOBeAEHUA TeKyLEen 1 NPOMEXYTOYHOWN aTTecTaumumn


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

MopanoK OLEeHKN 0CBOeHMs obydatowmnmmcsa y4ebHoro matepuana onpenenseTcs

COAEepXXaHNEM creayrLnxX pasaenos ANCUUNINHGIL

HanmeHoBaHve WHamnkaTtop(bl)
No KomneteH
n/n pasgena QuCuUunimHbl us(n) OOCTMXKEHNS OueHouHble cpeacTea
(mogyns) o KOMMeTeHummn
[Ipocreiimas 3anaya [MpomexyTouHaa artTecTtaums — 3K3aMeH,
OnK-1.1, OrK
1 BapHAIMOHHOTO OrlnK-1 12 OMNK-1.3 KoHTponbHaa pabota 1, KOHTPOMbHO-
WCUYHCIICHUSI. e ~ =2 | usmepuTenbHble MaTepuarbl K 9k3aMeHy
YcnoBus 3KCTpeMyMa B
P SKCTPEMYM OonK-1.1, lMpomexyToyHaa aTtTecTauus — 3K3aMeH,
npocreiiiiei 3a1a4e
2 | paprammoHHOro OonkK-1 OMNK —1.2, OMK | KoHTponbHas pabota 1, KOHTPOMbHO-
P -1.3 n3mepuTenbHble MaTepuansl K 3k3aMeHy
HNCYHUCJICHUSA
3a71a4H BapHAIHOHHOTO OMK — 1.1. OMK lMpomexyToyHaa aTtTecTauus — 3K3aMeH,
3 OlnK-1 ' KoHTponbHasas pabota 1, KOHTPOSbHO-
HCYHCICHUS —12. 0MNK-13
’ n3mepuTenbHble MaTepmanbl K 9k3aMeHy
N lMpomexyToyHaa aTtTectaumss — 3K3aMeH
3a1aun TUHEHHOTO OMNK-=1.1, OMNK POMEXyTOHHAs artTecTa SK3ameH,
4 OrnK-1 ' KoHTponbHaa pabota 2, KOHTPOMbHO-
MIPOrpaMMHUPOBAHHUS -1.2,0MNK-1.3
n3mepuTenbHble MaTepmanbl K 9k3aMeHy
3agaun ONTHUMAIbHOTO [MpomexyTouHas aTTecTaumss — SK3aMeH,
OrnK-1.1, OrnK
5 | ynpaBieHus OlnK-1 12 ONK-13 KoHTponbHasi pabota 2, KOHTPOMbHO-
e ~ 2 | usmepuTesnbHble Matepuansl K 3k3amMmeHy

MpomexyTouHas aTTecTaums

dopMa KOHTPONs - 9K3aMeH

[MepeyeHb BOMPOCOB K 3K3aMeEHY.

I'Iepequb BOMPOCOB K 3K3aMEeHYy:

. AGcTpakTHas Teopema Depma.

. Jlemma Jlarpanxa.

. 'magkocTh 3KCTpeMasiei.
. 3anmada [lyaccona

©oo~NOoO Uk~ WN B

10. 3amaua OcTporpaackoro
11.3agaua bonbia

. OYHKIIUOHAIBI OT BEKTOPHBIX (PYHKITUI

. [Ipocreiimas 3anaya BapuallMOHHOTO UCUYMCIIEHUS. Y paBHEHUE DUiiepa.

. [IepBBIe HHTETpAIIBI B YACTHBIX CIIy4asXx YpaBHEHUs JUiepa.
. 3aa4a o OpaxucToXpoHe (C pelIeHreM)
. Teopema n nemma /{ro-bya-Pelimona.

12.Btopas Bapuanus. Teopema o 3HaKe BTOpoi Bapuaiuu. Bropas Bapuarus B
IIPOCTENIIIEN 3a1a4€ BApUALMOHHOTO UCYUCIICHUSI.

13.Teopema Jlexxanapa.
14 Teopema Jlexxannpa-Jlarpanxa
15.Ycnorue SAxobu

16. Heocuumsiiust ypaBHeHus: SIkoOu

17. Teopema llTypma

18. Teopema o HeocLIALKUU (00 SKBUBAJIECHTHBIX YCIOBHUSX)

19. Ycunennas teopema Axkoou

20. JloctaTouHoe ycnoBue cinaboro skcTpeMmyma

21. JleMMma 00 OLIEHKE «XBOCTA.

22. Teopema 00 sKCTpeMyMe JIMHEHHOTO (PYHKITMOHAIIA
23. Beimyknast 06oouka. Teopema 0 BBIMyKIIOH 00010YKe.

24. Kputepuii BBIMTYKJIOCTH.

25. Teopema 0 TOCTHKEHUU IKCTpEMyMa B KpailHEH TOUKe.




26.ANropyuTM CUMILIEKCHOTO METO/a

27. IlocTaHOBKA 3a/1a4¥ ONTHMAIBHOTO YIIPABJICHHUS.
28. JlemMa 1 o ciBure yrpaBieHUS.

29. JleMMa 2 0 Cymneprio3uliiy yrpaBiIeHUH.

30. [TpuHIIUT ONTUMATHHOCTH.

31. Ypaeuenue bemnmana aiist 3agauu ObICTPOACHCTBHS.
32. Ipunmun makcumyma [loHTpsTHHA.

20 TuvnoBble OUEHOYHbIE cpeAcTBa M MeToAMYECKUMe MaTepuanbl, onpeaensroLwme
npoueaypbl oueHUBaHUs

20.1 TeKywMn KOHTPONb yCNeBaeMocCTun

KOHTpOSb ycneBaemMocTh Mo UCLMNIINHE OCYLLECTBASIETCA C MOMOLLLIO CleayoLmMX OLEHOYHbIX
CpencCTB: koHTponbHasa paboTta 1, kOHTponbHas paboTa 2.

IIpuMepHBIH KOMILUIEKT 3aJaHUI JJI1 KOHTPOJIbHBIX padoT
no avcumnnnie B 1.0.18 MeTtoabl onTuMmusaummn

KonTpoabnas padora Nel
Bapuanm 1
3ananue 1.

Haiimute nomycTumbie SKCTpeMaliy AJi 3a1aHHBIX (YHKIIMOHAJIOB:

1
o(u)=[U?)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 caabbIii SKCTpEMyM

1
I(x‘2+9x2)dt x(0)=x(1)=0
0



CocTaBurtenb %%/

(nognuchk)

M.B. 3BepeBa

27.05.2019r.

Bapuanm 2

3anganue 1.

HaﬁHHTG AOITYCTUMBIC OKCTpCMAJIN JIA 3aJlaHHBIX Q)YHKHI/IOHEUIOBl

b
D(u) :J'(u2 +2xuu’)dx u(@a)=A u(b)=B
a

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

3ananue 2.

Uccnenyiite Ha c1aOblil SKCTpEMYM

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

CoctaBsuTtenb %%/

(noanuchk)

M.B. 3BepeBa

27.05.2019r.



KonTtpoabHas padora Ne2
Bapuanm 1
3ananue 1.

Pemmre 3amauy TMHEHHOTO OBICTPOACHCTBHS

3ananue 2.

2X, +3X, <6,
L = 3X; + X, — Max mpu orpaHu4eHusIx | 2X; —3X, <3,
X, 20, X,2>0.

o9X; + 2X, <6,
L =16X; + 9X, — Max mpu orpaHu4YeHusIx | X; + 3X, <6,
X, 20, x,=0.

X, U X, — LIeTble.

CoctaButenb %%/ M.B. 3BepeBa

(noanuck)

27.05.2019r.



Bapuanm 2
3ananue 1.

Pemure 3amauy nTuHERHOTO OBICTPOIEHCTBHUS

X1'=U

' -1<u<3
X2 == Xl - U

3ananue 2.

L = 2Xx, —10X, — min npu orpaHu4eHusx 4 X; —5X, = =5,
X, 20, Xx,2=0.

2X, + X, 29,
L = 2%, + 3X, — min npu orpaHu4YeHmsIX < 3X; —4X, >3,
X, 20, x,2=0.

CoctaButenb %%/ M.B. 3BepeBa

(noanuchk)

27.05.2019.



Tekywmi KOHTPONb npeactaBnseT cobo npoBepKy YCBOEHUst y4ebHOro matepuana
TEOpPEeTUYECKOro U NPakTUYeCKoro xapakrepa, perynsapHo OCyLLeCcTBSEMY0 Ha 3aHATUSX.

K OCHOBHbIM hopmMaM TeKyLlero KOHTPOMNA MOXHO OTHECTU YCTHbIA Ornpoc, NMpPOBEPKY
AOMaLUHWX 3aaHWNI, KOHTPOIbHbIE PaboThl.

3agaHue Onsa Tekyllero KOHTpons 1 npoBefeHUsl MPOMEXYTOYHOW aTTecTauum OOSTKHbI
ObITb HanpaBneHbl Ha oyeHuUBaHue:

1. YpOBHSI OCBOEHUSI TEOpPEeTUYECKUX U MPaKTUYECKUX MOHATUN, Hay4HbIX OCHOB
npodgeccnoHanbHoOW AeATenbHOCTY;

2. cTeneHn TroTOBHOCTM Oby4vatolleroca NpUMMEHSATb TeopeTUYeckue u npakTuyeckue
3HaHUA W NPOPECCUOHANBHO 3HAYMMYKO WHGOPMaLMIO, CHOPMUPOBAHHOCTU KOFHUTUBHbIX
YMEHUN.

3. NpMOBPETEHHbIX YMEHUIN, MPOMECCUOHANbHO 3HaYUMbIX Ans NPodeCcCUoHanNbHOM
AeATerIbHOCTN.

TekywmMin KOHTpONb MpeaHasHayeH AN NpoBepku xoda U KavectBa (popMupoBaHUS
KOMMNEeTeHUMA, CTUMYNMpOBaHusa Yyd4ebHon paboTbl obyvyaeMbix W COBEPLUEHCTBOBAHMS
METOAMKN OCBOEHMUS HOBbIX 3HaHUN. OH obecneunBaeTca NpoBeAEHNEM KOHTPOSbHbIX 3aaHni
N AOMaLLHUX paboT, NPOBEPKON KOHCMEKTOB NEKUNA, NepuoanyecknmM onpocom crnyluatenen Ha
3aHATUAX.

dopmbl, METOABI N NEPUOLMYHOCTD TEKYLLIErO KOHTPONS onpeaensdeT npenogaBarers.

Mpy Tekywiem KOHTpOrie YpPOBEHb OCBOEHUA Yy4ebHOW AUCUMMAMHBI WU CTEMneHb
ChOpMMPOBAHHOCTU KOMNETEHLMN ONPEeaensoTCA OLEHKaMN «3a4TEHO» U «HE3a4YTEHO».

OnucaHue TeXHONOrMM NpoBeAeHUA

TecTnpoBaHMe N KOHTPOIbHbIE PaboThl NPOBOAATCA MMCbMEHHO.
TpeGoBaHue K BbLINONHEHUIO 3a4aHNN

KoHmponsHas paboma

3a KOHTpPONbHYK paboTy CTaBUTCSA OLIEHKA «3a4TEHO», B crnyyae, ecnu oby4varowmica
BbIMOSTHWI:

- MNpaBWibHO B NONIHOM 06beMe BCe 3afaHus KOHTPOSbHONM paboTbl, mokasan OTNnYHbIe
BNageHWs HaBblkaMy MNPUMEHEHUSI MOSMYYEHHbIX 3HAHUM U YMEHUA MpPU  peLleHun
npodheccroHarnbHbIX 3a4ay B pamMmkax YCBOEHHOrO MaTepuana;

- obyvarowniics BbIMNOMHW BCe 3afdaHust C HEBONMbLIMMW HETOYHOCTSMU W MoKasarn
XOpOLUNEe BNafeHUsi HaBblkaMW MPUMEHEHUSI MOSMYYEHHbIX 3HAHWA WU YMEHWUI MpU PeLleHUn
npodheccroHarnbHbIX 3a4ay B pamMmkax YCBOEHHOrO MaTepuana;

- 006yyYaloLWmnin BbINOMHMM NOMOBUHY U3 NPeaSIoKeHHbIX 3a4aHuiA NpaBuIbHO, ocTarnbHble
C CYLIECTBEHHBbIMW HETOYHOCTSMW W MNoKasan YyOoBMNeTBOPUTENbHOE BrafeHWe HaBblkaMu
MOMYYEHHbIX 3HAHWUIA M YMEHUI NPU peLLeHn NPpodeccnoHanbHbIX 3a4a4 B pamKkax YCBOEHHOMO
mMaTepuana.
B ocTanbHbIX criyyasix obyyatoLemMycsi CTaBUTCS 38 KOHTPOIbHY paboTy «HE3aUTEHOY.

20.2 NMpomexyToyHana aTrectauus

NMpomexyToyHas aTtTrecTtauus npegHasHadeHa AONs onpeferieHnss YpoBHS OCBOEHUS
Bcero obvema yvyebHon gucumnnuHel. lNpomexyTodyHasa aTTectauus no gucumnnmie «MeTtogpl
onTUMmM3auumn» NPoOBOANTCA B hopMe aK3amMeHa.

lMpomexyToyHaa aTTecTaums, Kak npaBuIio, OCYLLECTBISIETCA B KOHUE cemecTpa U
3aBeplUaeT u3ydeHne AMCUMNNUHbBL. [lpomMexyToyHas atTecTtaumsa nomoraeT oueHuTb Gornee
KPYNHblE COBOKYMHOCTW 3HAHUW M YMEHWUW, B HEKOTOPbIX Cyyasx — gaxe opmMupoBaHue
onpeaeneHHbIX npodeccMoHarnbHbIX KoMneTeHuun. Ha 9Sk3ameHe oueHMBaeTCs YpPOBEHb
OCBOEHNA y4ebHOM ANCUMMINHBI N CTeneHb COOPMMUPOBAHHOCTU KOMMETEHUNN ONpeaensoTcs
OLleHKaMW «OTIIMYHO», «XOPOLLUO», «YAOBNETBOPUTENBHO», «HEYOOBNETBOPUTEITBHOY.



OnucaHne TexHonormu npoBegeHus

Ha ak3ameHe cTydeHT BbITArMBaeT OWMeT, KOTOPbIA COOAEPXUT [Ba TEOPEeTUYECKMX
BOMpoca N YeTblpe nNpakTuyeckux. Bce Bonpockl M 3agaun, Bxoasiume B GuUneThbl, oxBaTbliBalOT
BECb MaTepwuar, U3y4yaemblil 3a BECb CEMECTP.

IIpuMepHBIA KOMILIEKT OMJIETOB VISl IK3aMeHa

KoHTponbHO-n3meputeneHbin matepuan Ne 1

33.3anaua bonpna
2. DKCTpEeMyM JIMHEWMHOTO (PyHKIIMOHATIA

3. Beimumure ypaBHEHUE U YCIOBUS, KOTOPHIM JI0JKHA YAOBIETBOPSATH TOUKA
MUHUMYyMa (YHKIIMOHAJA

1.2
u
d(u) = I7dx +u(0)+u()
0
4. Bo3MOX€EH JIM cily4ai, Korja 3KCTpEMyM JJMHEUHOTO (yHKIIMOHAIA I0CTUTACTCS
BO BHYTpPEHHEH Touke kommakra G?

5. Beimwumurte ypaBHEHUE U YCIOBUS, KOTOPHIM JIOJKHA YAOBIETBOPSATH TOUKA
MUHUMYyMa (YHKIIMOHAA

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

6. Pemmure CUMIIJIEKCHBIM MCTOOOM

X1 — Xp — X3 + 2X4—> max
— X1 +2Xp =Xz +X4 <2
2Xq + Xp +Xg —2Xg <12
2X1 +2Xp +4X3+2X4 <6
szo j=1...4.

CocraButennb M.B. 3BepeBa

(noanmck)

27.05.2019r.



KoHTponbHo-nsmeputenbHbii Matepuan Ne 2

1. A6ctpakTHas Teopema depma.

2.Ypasuenue bemnmana s 3a1aun ObICTPOICHCTBUS.

1, 9 2 1
3. BpimwummTe nepByro BapHanuio GyHKIHoHama d(u) = J%x —Judx, 3aJIaHHOTO

0 0
Ha mpocTpaHcTBe C[0,1]

4. Pactummure ypaBHenue bennmana s 3agaun x'=x+u, |ul<1, B R1. ITycts T(x) = x2.

5. Bemmummure YpaBHCHHEC U YCJIOBHUA, KOTOPBIM JOJIZKHA YIOBJICTBOPATHL TOYKa MUHUMYMa

(yHKIMOHANa
2 n2
D) = }%x u(0)=u'(0) =0, u(l)=0,
0

6 Pemmure CUMIIIEKCHBIM MECTOOOM

X1 — Xp — X3 +6X4—> max
—X1+2X2—X3+X4 <2
X1+ Xp + X3 —2X4 <12
2X1 +5X2 +4X3+2X4 <6
XjZO j=1...4.

CoctaButenb %%/ M.B. 3BepeBa

(noanuchk)

27.05.2019.



KpnTepum BbiCTaBNEHNS OLIEHOK:

OueHkmn

Kputepum

OTnuyHo

obyyaloLlmincs  NokasblBaeT  BbICOKMA  WHTENMEeKTyanbHbIi U
06LLEeKYNbTYPHBIA  YpOBEHb, TNyboKoe U BCECTOPOHHEE 3HaHue
npegmeTa, Ha Bce Bonpocbl 6uneta gaHbl  NpaBWilbHble
ncyepnbiBaroLLme OTBETHI, npuBeaeHbl [AokasaTernbcTBa
obyyaloLmincss apryMeHTUpoBaHO M JOrMYHO W3naraet martepwvarn,
npaBuUnbHO pellaeT BCe MpeasioKeHHble NpakTUYeckne 3agaHus;
AONONHUTENBbHbIE BONPOCHI HE BbI3bIBAKT 3aTPyAHEHW

XopoLuo

obyvarowmimncs nokasbiBaeT cBow NHTEeNeKTyanbHbIN n
OOLEeKyNbTYPHbIN ~ yPOBEHb, TBEPAO 3HaAeT npeamer y4vebHoun
ONCUMNIIMHBI, FIOTMYHO uM3raraeT W3YYeHHbI MaTtepuarn, ymeer
NPUMEHATb TeOopeTUYEeCKNe 3HaHUA [ONs pelleHUs NpakTUYeckux
3afaHus, Ha BONPOCHLl BUneTbl Nony4YeHbl NOSIHbIE N BEPHbIE OTBETHI,
npuBeAeHO AOKa3aTeNnbCTBO, HO eCTb Hebomnbline HETOYHOCTM B
hbopMynNMpoBKax WM 3aTpyoHEHUS NpU OTBETE Ha AOMOSfHUTEMNbHblE
BOMPOCHI

y}J,OBJ'IeTBOpI/ITeJ'IbHO

obyvarolnncss nokasbiBaeT CBOW OOLLUEKYNbTYPHbLIN YPOBEHb, B
OCHOBHOM 3HaeT npegMeT yd4ebHOM OUCUMNIMHBI, 3HAaeT OCHOBHbIE
onpegeneHns u TepMuHbl, UMeeT onpeerieHHble 3HaHus npeameTa,
npakTu4yeckne 3agaHns peLnTb He MOXET, TaKkKe He MOXeT NpuUBecTU
JoKasaTtenbCcTBa.

HeynosnetBoputensHO

CTeneHb OCBOEHUS y4yebHOW  AvcuMNNUHBI  ODy4YaeMblM  He
COOTBETCTBYET KpUTEpUaM, npeabABMAsAeMbIM K OLlEeHKe
«y[OBNETBOPUTENBbHOY




