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PABOYASA MPOrPAMMA YYEBHON ONCUUMIIUHDI
b1.0.18 MeToanl onTUMU3ANMi

Kod u HaumeHosaHuUe ducyumniuHbl 8 COOM8eMcmaeuu ¢ y4e6HbIM riaHoOM

1. Koa u HammeHoBaHWe HamnpaBfeHUsa NoAroToBku/cneynanbLHOCTH:

01.03.04 TlpuknagHas matemaTuka

2. NMpodcunb NnoaroToBKMU:
[MpMeHeHne MaTeMaTUYECKUX METOLOB K PELUEHNIO NHXEHEPHBIX 1 SKOHOMUYECKMX

3agad
3. Keanudwmkauma BbinyckHuka: bakanasp

4. dopma o6y4yeHus: OyHas

5. Kadeppa, oTBevyarwwas 3a peanusauuilo  AUCUUNIIUHDbI: Kadbegpa
MaTeMaTU4YeCcKoro aHanuaa

6. CoctaBuTENM NpOrpaMmmbl:
(®UO, yyeHass cmeneHb, y4eHoe 38aHue)

3BepeBa Mapraputa bopucoBHa, kaHg. u3-MaT. HaykK, JOLUEHT

7. PekomeHpoBaHa: HaydyHo-meToanyecknm CoBeTOM MaTeMaTu4yeckoro cakynbteTa,
npotokon Ne 0500-03 ot 24.03.2022

8. YuebOHbIn roa: 2024-2025 CemecTtp(bl): 5



9 .Uenwu n 3agayum y4ebHON ANCLUNIINHDI:
Llensimu oceoeHusi y4ebHOU OucyurniuHbl 68715IK0MCS:

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

- nonyvyeHme 06a30BbIX 3HaHMM WU (POPMUPOBAHME OCHOBHbLIX HAaBbLIKOB MO
mMeTogaMm onTMMmM3aumn, HeobxoouMbIX AONs pelweHus 3adad, BO3HMKalWMX B
NpaKTU4eCKON OesATeNbHOCTY;

- pa3BUTKE NTOrMYECKOTO MbILLNEHMS;

- opMMpoOBaHNEe HeoBXOoOMMOro YpPOBHA MaTemaTU4ecKoM MnoAroTOoBKM ANis
NOHMMaHNA APYrMx MaTemMaTU4eCcKUX ANUCLMUMNIINH.

annapara

3adayu y4ebHoU OuCyuUnuHbI:

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

- oBnageHve CTyaeHTaMn OCHOBHbIMW MaTeMaTU4YeCKUMU MOHATUSIMU MeTOLOB
onTUMM3aLmu,;

- BblpaboTka YyMeHUM aHanuanpoBaTb MOJSlyYEeHHble pe3ynbTaTbl, pewaTb
TMNoBble 3agadvn, npuobpeTeHne HaBbIKOB paboTbl CO cneunanbHOM MaTeMaTUyYeckon
nutepaTypowm;

- opmMunpoBaHne yMEHUM WUCNOMb30BaTb MaTemMaTMyeckKun annapart ans
peLleHnsa TeopeTUyYecknx 1 NpuknagHblx 3agau.

10. MecTo yye6HOM AnCUMNNUHBI B CTPYyKType OOIT:

Auncunnnuua «MeTtoabl oNnTMMM3auniny OTHOCUTCS K y4ebHbIM gucumnnanHam 6roka 1
obsaszaTenbHON YacTn nporpaMmmel 6akanaspmaTta HanpasneHus 01.03.04 MpuknagHas
MaTtemMmartuka.

Oucunnnuua «MeToabl onTuMmnsauumn» 6asmpyeTcs Ha 3HaHUSX, MONYYEHHbIX B pamMKax
KypcoB «MaTtematnyeckum aHanmay, «OdnddepeHumnanbHble ypaBHEHUA.
MpunobpeTeHHble B pe3ynbTaTe 00y4eHUst 3HaHUS, YMEHUS N HaBbIKWU UCMOMb3YTCS BO
BCeX 0e3 WUCKIYEHNa MaTeMaTUYEeCKMX W eCTEeCTBEHHOHAy4YHbIX AUCUUNIINHAX,
MOAYNsAX W npakTukax. [lonydeHHble 3HaHuMs MoryT ©ObiTb MCNONb30BaHbl  MNpwU
npoaormKeHnn obpa3oBaHns B acnMpaHType U B AanbHENLLEN TPYOO0BOW OEATENBHOCTH
BbIMYCKHUKOB.

11. MnaHupyemble pe3ynbTaTbl 00y4YeHUA no AucuunnuHe/moaysnio (3HaHuUA,
YMEHUA, HaBblk1), COOTHECEHHble C MNNaHUpyeMbiMU pe3yribTaTaMu OCBOEHMS
obpasoBaTenbHOW NporpaMmmbl (KOMMNEeTEHUUS MU BbIMYCKHUKOB):

Kog HassaHue Koa(bl) WHamnkaTtop(bl) MnaHnpyemble pe3ynbTaTtbl 00y4YeHus
KOMMeTeHL MK

OlK-1 CnocobeH OrK-1.1 OlK-1.1 3HaTb OCHOBHblE onpefeneHns, NMOHATUS
NPUMEHSATb O6napaet W ngen n3yvyaembix pasgesnios Kypca.
3HaHue 6asoBbiMK
byHAaMeHTarnbHO 3HaHuaMu, YmeTb NPUMEHATb MaTemMaTu4eckum
M mateMaTukm wu MonMy4YeHHbIMX B | annapaTt Afis  pPeleHus MoCTaBIeHHbIX
€CTeCTBEHHO- obnactn 3aja4y, aHanuauposaTb  MOMy4YeHHble
Hay4HbIX MaTeMaTU4ecknx | pesynbTathbl.
OUCUMNNUH - npu " (nnn)
pelleHMn 3agay B €CTeCTBEHHbIX Bnagetb  OCHOBHbIMW  TEpMUHaAMKU U
obnactu HayK YTBEPXKAEHUAMU, Nony4YeHHbIMM B




[eATenbHOCTN Ha
OCHOBE
TEOPETUYECKNX
3HaAHUN.

€CTECTBEHHbIX obnacTtu nsy4yaemoro Kypca.

HayK "

NHXXEHEPHOM OrkK-1.2 OriK-1.2 3HaTb Kak MCMonb3oBaTb OnpegerneHus,

npakTuke Ymeet MOHATUS n noev Kypca B
ncnonb3oBaTb npodeccnoHanbHon OeaTenbHOCTMY.
0a3oBble 3HaHUS
B obnactn | YmeTb rpamoTHO OoLEeHuBaTb "
MaTemMaTU4eckMx | opMyrnMpoBaTb 3HauYuMble MpPobGreEMbI
n (unu) ecrte- | PyHAaMeHTanbHOW MaTemaTuku
CTBEHHbIX HayK B
npodeccnoHans | Bnagetb  OCHOBHbIMM  TEPMUHaAMU U
HoM YTBEPXKAEHUAMMU, NonyyYeHHbIMU B
neaTenbHoCTn obnacTtu n3y4yaemoro Kypca.

OriK-1.3. | OrK-1.3. 3HaTb MeToabl peLueHna 3agad

MimeeT  HaBblkM | NpodeccnoHanbHONn  OeATeNnbHOCTM  Ha
BblOOpa METOAOB | OCHOBE  MOSIYYEHHBbIX  TEOPETUYECKUX
pelleHnst 3agad | 3HaHWN.
npodpeccuoHarnb
HOW YMeTb aHanuanpoBaTb M WCMNOMb30BaTb

mMeToabl peLleHns 3agav
npodeccnoHaneHon OeATeNnbHOCTM  Ha
OCHOBE TEOPETUYECKMX 3HAHUM.

Brnagets  HaBblkamu BblGopa MeTOO0B
peweHns  3agady  NpodeccuoHarbLHON
[eaTenbHOCTU.

12. O6beM AucuUMNIIMHbI B 3a4YeTHbIX eaAuHuuax/yac.(s coomsemcmsuu ¢ yyebHbIM

nnaHom) 4/144

dopma NpoMeXYyTOHYHON aTTeCTaLUMNU(3avem/sk3ameH) IK3aMEH

13. TpyaoeMKoCTb NO BMaam y4yebHon paboTbl

Bcero Mo cemecTpam
Bug yuebHou paboThl 7 cemectp
KoHTakTHast paboTa 68 68
nekuuu 34 34
B TOM 4ucre: npakTu4eckme 34 34
nabopaTtopHble 0 0
CamocTtodTtenbHas pabota 40 40
B TOM 4YuMChe: KypcoBas paboTa (NpoekT)
dopMa npoMexyTodHOM aTTecTaunm 36 36
9K3aMeH
WTtoro: 144 144




13.1. CopepxaHue AUCLMNIUHBI

n/n Peanusauus
pasgena
JUCLIMNIUHBI C
HanmeHoBaHue pasgena
AMCLMNAVHI COﬂ,Gp)KaHVIE pasgena gucunniinHbl I'IOMOLI:I,bIO
OH-NaliH Kypca,
QYMK
1. NNekumnn
1.1 IIpocteiimasn 3agaga Teopema @epma 11 QyHKIHOHANIA B THHEHHOM HOPMHPOBAHHOM Kypc Metonbt
BapHALlMOHHOTO UCUUCIICHHUS. npocTpanctBe. IlepBas Bapuanus. YpaBHenue Ditnepa. Jlemma ONTUMU3AIUN
Jlarpamka. YacTHble ciydan ypaBHeHus Diinepa. 3agaya o (edu.vsu.ru)
opaxuctoxpone. Teopema Jlro-bya-Peiimona. ['maakocTh sxcTpeMaiu B
IIpocTelIel 3a1a4e BAPUALMOHHOIO MCUUCIICHHUS.
1.2 VYcnoBus skcTpemyma B VYcenosue Jlexanapa. YcuieHHoe ycnosue Jlexanapa. YpaBHeHUe
HpocTeiilen 3anaye SAxo6u. Bropas Bapuanus. Teopemsr Llltypma. VcnoBue, 5KBUBAICHTHOE
BapHallMOHHOr0 NCIUCIICHH:A ycnoBuro SIko6u. JlocTaTouHBIE YCIOBHS SKCTPEMyMa.
1.3 3arauy BapUaIMOHHOTO @OyHKIMOHA, 3aBUCSIIUN OT BEKTOPHOH (yHKIMHU. 3anada boibiia.
HUCUYUCIICHUSA M3onepumerpudeckas 3ajaua. Y paBHeHue Ditnepa-Ilyaccona, Diinepa-
Octporpaackoro. Y CIoBHBIN 3KCTPEMyM B 3a7jauaxX BapHaI[HOHHOTO
ucuucienus. Meroa muHoxurenel Jlarpamxka. 3azada ¢ MOABHKHOM
rpaHuue.
1.4 3amaun JIMHEWHOTO OKCTpeMyM JHHEHHOro (yHKIMOHAa Ha MHO)KECTBE B KOHEYHOMEPHOM
MIPOTPaMMHUPOBAHUS mpocTpaHcTBe. ['paduueckuit MeTON pemieHHs 3ajad  JIMHEHHOTO
nporpaMMmupoBanust. CHUMILIEKCHBIA MeToA. TeopeMbl JBOMCTBEHHOCTH.
TpaHcriopTHBIE 3a1a4H.
1.5 3amaun ONTUMAIbHOTIO IlocTranoBka  3agaud  ONTUMAJIBHOTO  ynopaBieHus.  [IpuHumn
YIpaBIIeHUS OINITUMAJIHOCTH. [puHIMD bennvana JMHAMHYECKOTO
nmporpaMMupoBaHusa. YpaBHenue bemimana. IlpuHnun wmakcumyma
Iloutpsruna. Teopema o uuciie nepekyitoueHuil. Meroj peuieHus 3agau
6e3 orpanmueHus. Metoq HeioroHa. MeToasl  CONPSKEHHBIX
HanpapyeHHH. YncieHHbIe METO bl peIIeHHs 3a/1a4 ONTUMH3AIUU
2. [lpakmuyeckue 3aHsimusi
2.1 IIpocreiimias 3agaua YpaBuenue Ditnepa. YacTHbie ciaydan ypaBHeHHS Ditnepa. Kypc Metonst
BapHAIMOHHOTO MCUUCIICHUSL. ONTUMU3AINH
2.2 VYcnoBus SKCTpeMyMa B Venoeue Jlexannpa. Ycunennoe yenosue Jlexanmpa. Ypaemenwe | (edu.vsu.ru)
npocTeiiiieit 3agaue Skobu. VYcioBue, SKBHBaJCHTHOE YCIOBHIO SIko0Ou. JloctaTodHbIe
BapUAMOHHOTO HCYUCIICHUS YCIIOBUSI 9KCTPEMYyMa.
2.3 3amaun BapUaLIOHHOTO OyHKIIMOHAI, 3aBUCSIIIA OT BEKTOPHOH QyHKIUH. YpaBHeHHE Dilepa-
NCUYHUCIICHUS [Tyaccona. YcnoBHBIN 3KCTpEMyM B 3a/jadyax BapHAIOHHOTO
ncuucieHusi. Meron Mmuoxkurenent Jlarpanxka. 3anaua bonbia.
24 3anauu JIMHEMHOTO I'paduueckuii MeTox pemieHus 3a1ad JMHEHHOTO HMPOrPaMMHPOBAHUSL.
IIPOrpaMMUPOBAHMUS CummiekcHblit MeToa. TpaHCIIOPTHBIE 33a4U.
25 3azauu ONTUMAIbHOTO ITocraHoBKa 3ajaun onTUMaabHOrO ynpasieHus. [IpuHIun mMakcuMyma
yIpaBJIECHUs [TonTpsiruna.

13.2. Tembl (pa3genbl) AUCUUNIIUHBLI U BUAbI 3aHATUN

HaumeHoBaHue Buapl 3aHaTUN (4acos)
Ne TEMbI N KoHTponb
n/n (pasgena) TNekumm | MpakTnyeckue | JlabopaTopHble ’aMOCT%ﬂTeanag Bcero
AVCUMNIUHBI pabora
1 IIpocreiimas 6 6 0 8 7 27
3aga4da




BapUaliMOHHOI'O
HNCYUCJICHUA.

Ycnosus
9KCTPEMYyMa B
2 | mpocreen 3anade 7 7 0 8 7 29
BapUaOHHOTO
WCUHCIICHUS

3amaun
3 | BapMalMOHHOTO 7 7 0 8 7 29
MCYHCIICHUSI

3agauu IMHEHHOrO
MpOrpaMMUPOBAHUS

3amaun
5 | onTumambpHOTO 7 7 0 8 8 30
yIpaBICHUS

NToro: 34 34 0 40 36 144

14. MeToanyeckue ykaszaHuUs Ansi o6y4aroLWmnxca no 0CBOEHUIO AUCLUMNIIUHDI
(pekomeHOayuu 0by4arouuMcs 1o 0C80EHUI OUCUUNIIUHbI. yKa3aHue Haubosiee CrioXHbIX pa3desos,
paboma ¢ KoHcnekmamu fekuul, npe3eHmauuoHHbIM MamepuanoMm, PeKOMeHOauuuU Mo 8bIMOSTHEHUO
Kypcoeol pabombl, 10 op2aHu3dayuu camocmosimesibHol pabomsi no ucyuniauHe u 0p)

Ona obecneyeHnss cucTeMaTU4ecKkon U perynspHoM paboTbl MO U3YyYEHUIO
ANCUMMNANHBL N YCMELHOro MNPOXOXAEHNA aTTecTauuin CcTygeHTaM pekomeHayeTcs
npuaepXxmBaTbCsa crieaytoLero nopsiaka obyyeHus:

1. CamocTodatenbHo onpegenutb ob6beM BpeMeHun, Heobxoaumoro ansa npopaboTku
KaXkaom TeMbl.

2. PerynapHo nsyyatb kaxagyro TeMy AUCLMNIIMHBI KaK MO KOHCMEKTaM Nekuun, Tak u no
PEKOMEHOOBAHHOW nuUTepaType, MCMOoMnb3ysi pasnuyHble OopMbl UHOANBMAYANbHOM
paboTbl.

3. CormnacoBbiBaTb C npenogaBatenem Buabl paboTbl NO U3YYEHWUIO OUCLUNINHDI.

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

5. lpn ycnewHOM NPOXOXOEHUN PYBEXHBIX KOHTPOMbHbBIX WCMbITAHUA CTYOEHT
MOXeT NPeTeHAOBaTb Ha COKpalleHWe MNporpaMmbl MPOMEXYTOYHOW (MTOrOBOW)
aTTectaumm no UCUMNInHE.

MeToanyeckue ykasaHus Ans obyyatowmxcs npu camocTosTenbHOn paboTe.

1. CamoctoaTenbHas pabota oOyyalWUXCs HanpaefeHa Ha CcaMOoCTosTernbHoe
OCBOEHME BCEX TEM W BOMPOCOB Y4YeBHOM OUCUUNIIMHBLI, MNPEeaYCMOTPEHHbIX
nporpammon.  CamocrtodatenbHas pabota saBnsetca  obssaTtenbHbiM  BUOOM
AedaTenbHOCTM Angd  Kaxgoro obydarwouwerocss, ee o0b6beM Mo yyebHOMY Kypcy
onpegenserca yd4ebHbiM nnaHoMm. [lpu camoctoaTenbHon pabote obyyatowmincs
B3aMMOAENCTBYET C PEKOMEHAOBAHHbIMM MaTepuanamu npu MMHUManNbHOM y4yacTuu
npenogasaTens.

2. CamoctostenbHaa pabota c yyeBHukamu, y4ebHbiMM nocobuamKn, Hay4HOMN,
CrpaBOYHOM U MOMYNAPHOM NUTepaTypon, mMaTepuanaMmv nepnogudeckux nsgaHum u
pecypcamun cetu Internet asnsetcsa Hanbonee apPEKTUBHBIM METOAOM MOMy4YEeHUS



3HaHWA, MO3BOMSIET  3HAYMTENbHO  aKTUBM3MPOBATb  MPOLIECC  OBMageHus
MHopmMaumnen, cnocobeTeyeT Bonee rnybokoMy YCBOEHWUIO M3y4yaemoro matepuana,
dopmmpyeT y oby4datoLmMxcs 3anHTepecoBaHHOE OTHOLLEHME K KOHKpEeTHON npobneme.
Bonpocbl, koTOpble BbI3bIBAOT Yy OOy4YalOLMUXCS 3aTPyAHEHUs NpU  NOAroTOBKe,
OOMKHbl ObiTb 3apaHee CcopMynMpoBaHbl M 03BYyYeHbl BO BPEMS 3aHATUN B
ayanTopun ans JONONHUTENbHOIrO pasbsACHEHUS NpenogaBaTenem.

[ns ycnewHoro v nnogoTBOpHOro obecneyeHns UTOrOB CaMOCTOATENbHOW paboThl
pa3paboTaHbl y4eOHO-MeToaNYECKNE YKa3aHNs K CaMOCTOSATENbHOM paboTe CTyaeHTOB
HaZ pasnu4yHbIMK pasgenam QUCUMUMNINHDI.

Bugbl camocTtosiTenbHOM  paboTbl:  KOHCMEKTMpoBaHME Y4ebHOM U Hay4HOW
nuTepaTtypbl; NnpopaboTka y4ebHoro matepuana (No KOHCNeKTam NeKuun, y4ebHoM U
Hay4yHOM nuTepaTtype); paboTta B 9neKkTpoHHoM ©ubnunoteyHom cucteme; pabota C
MHPOPMALMOHHBIMA  CMPABOYHBLIMWA CUCTEMaMW, BbINOSIHEHWE OOMALLHUX 3afaHun
(NpaKkTUYEeCKUX U TEOPEeTUYECKNX); BbINOSIHEHWE KOHTPOSbHbLIX paboT; MoAroToBKa K
NPaKTUYECKNM 3aHATUSM; paboTa ¢ BonpocaMu A4St CaMOMNpOBEPKM.

Bce 3agaHus, BbiNnonHsieMble CTygeHTaMy CaMOCTOSATENbHO, NoanexaT nocneayowen
npoBepke nNpenogaBaTenem.

15. Nepe4yeHb OCHOBHOW U AONOJNIHUTENILHOW NUTEpaTypbl, PECYPCOB UHTEPHET,

HeoOGXoAMMbIX ANSi OCBOEHUSI OUCUMNIUHBLI (Criucok rumepamypbl OGopMAsemcs 6
coomeemcmeuu ¢ mpebosaHusimu FOCT u ucnionb3yemcsi obwiasi ckeo3Has Hymepauyus 01151 ecex 8udoa8

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

CII6 ; M. ; Kpacnonap : Jlans, 2010 .

Mopc M. Bapuanuonnoe ucuucnenue B uenom / M. Mopc ; iep. ¢ anra. JI.b.
2 BeptreiiMa ; mon pen. M.A. TaiimanoBa .— M. ; MxeBck : UTHCTUTYT KOMITBIOTEPHBIX
uccienoBanuil : Perynspnas u xaotudeckas nuHamuka, 2010 .

Axynuu W.JI. MaTematndeckoe mporpaMMHpOBaHUE B IPUMeEpax U 3a/lauax : yueOHoe

3 nocobue / N.JI. Axynmuu .— U3a. 3-e, crep. — Cankr-IletepOypr ; Mocksa ; KpacHonap
: Jlann, 2011 .
AtrtetkoB A.B. MeTobl onTuMH3aIiny : yueOHOe MocoOue : [171sl CTYyI. BhICII. y4ueO.

4 3aBenieHuii]| / A.B. Arretkos, B.C. 3apyoun, A.H. KanatnukoB .— Mocksa : PUOP :

NHOPA-M, 2013 .

Bacunwes @.I1. MeToasl onTuMu3anus : [y4eOHUK A7 CTYA. BY30B, 00y4Y. IO
5 cnermansHocTy BITO 010501 "Ilpuknannas matemaTtuka u napopmartuka'] : [B 2 4.] /
@.I1. BacunseB .— Mocksa : U3n-so MITHMO, 2011.

0) gononHuTensHasa nuTepaTypa:

Ne n/n MNcTOYHUK

[Toxopusrit F0.B. Ontumanshsie 3aaun : [yuyeOnoe nocodue] / FO.B. ITokopHbiii .—

° M. ; MxeBck : Perymnsp. u xaotnd. quHamuka : MIH-T Komnerorep. uccnen., 2008 .

. IToxopHnsrit }O.B. Kpatkuii Kypc MareMaTH4eCcKOli TEOPUHU ONTUMANIBHBIX 3a]1a4. -
Boponex : OAO "llerrpansHo-UepHo3eMHoe n3natenscTBo", 2007.

8 [Moutpsirun JI.C. [IpuHuun MakcuMyma B ontumansHoM yrpasnenun / JI.C.

[TonTpsarus. - M. : Hayka, 1989.

9 Axuesep H.M. Jlekiuu no Bapuanmonnomy ucunciennro / H.M. Axuesep. - M. :




TI'ocrexmsmar, 1955.

IanneeB 2.M. Kpatkuii Kypc Teopun sKkcTpeManbHbIX 3a1a4 / D.M. Naniees, B.M.

10 Tuxomupos. - M. : U3a-Bo MI'Y, 1989.

I'ensdann .M. Bapuanmnonnoe ucuncnenne / I.M. I'enbpana, C.B. Domun. - M. :

t ®uzmariur, 1961.

Onwcronbi J1.O. {uddepeHnmansabie ypaBHEHUS U BApUAIIIOHHOE UCYHUCIICHUE |
12 yueOHHK 1t pu3. u ¢pus.-mar. pak. yH-toB / JI. D. Dnbcromsl . - 4-e u3a. - M. :
Onuropuan YPCC, 2000.

B)MH(DOPMALMOHHbIE 3NIEKTPOHHO-00pa3oBaTenbHble pecypchl (oduLmanbHble pecypebl MHTEPHET)*:

Ne n/n Pecypc

DnekTpoHHBIA KaTanor Hayunoit 6unbanoTexu BopoHEKCKOTO ToCcy1apCTBEHHOTO

| yuusepcurera. — (http // www.lib.vsu.ru/)

DneKTpOHHBIN Kypc MeToabl ONTUMU3AINI

14.
(edu.vsu.ru)

* BHavane ykasbiBatotca OBC, ¢ kKoTopbiMu MMetoTca gorosopa y BIY, 3aTem OTKpbITblE 3NIEKTPOHHO-
obpasoBaTernbHble pecypcbl, OHNanmH-kypcbl, Y MK

16. lMepeyeHb Yy4yeOHO-meTOAMYECKOro obecne4vyeHUs AONA CaMOCTOATENIbHOMU

pPaboTbl (yyebHo-memoduyeckue pekomeHdauuu, nocobusi, 3adadyHuKU, MemoduyecKue yKasaHusi no
8bIMOJIHEHUIO MPAaKMU4YeCKUX (KOHMpPOoibHbIX) pabom u 0p.)

Ne n/n McTOYHMK

JunakTHaecKkuii Mmatepuan no Bapuanuonnomy ucuuciennto / FO.B. Tlokopusrii [u ap.]

! -Boponex : UI1L BI'Y, 2007.

Junaktrueckuid MaTepuan rmo merogam ontumu3sauu / F0.B. TlokopHsrii [u ap.] -
Boponex : UIIL BI'Y, 2007.

17. O6pasoBaTtefnibHbleé TEXHONOrMU, UCNONb3yeMble NpU peanusauun y4yebHomn
AUCLUMNINNHBLI, BKNO4Yas AUCTaHUUOHHble obpa3oBaTenbHble TexHonorum (OOT),
3neKTpoHHoe oby4yeHue (J0), cmewaHHOe OOyy4eHue):

duncumnnmHa MoXeT peann3oBbIBaTbCS C MPUMEHEHNEM ONCTAHLMOHHbIX
obpasoBaTenbHbIX TEXHONOIMK, Hanpumep, Ha nnatopme « ANEKTPOHHbIN
yHusepcuteT BI'Y» (Kypc Metoabl ontummsaumn (edu.vsu.ru)).

lMNepeyeHb HEOBXOANMOro NPOrpaMmMHOro obecnedeHns: onepaunoHHas cuctema
Windows mnnu Linex, Microsoft Office, LibreOffice5, Calc, Math, 6paysep Mozilla Firefox,
Opera, Interet.

18. MaTepmanbHO-TEXHUYECKOE obecneyeHne QUCLUUNIUHbI:

1. TunoBoe obopyaoBaHMe y4ebHON ayanTopum.

2. 3oHanbHaa HayyHas OubnuoTeka, SNEKTPOHHbIM  KaTanor Hay4yHown
onbnunoteku BI'Y (http://www.lib.vsu.ru)

19. OueHo4HbIe cpeacTBa ANA NPOBeAEHUA TeKyLLEen 1 NPOMEXYTOYHON
aTtrecTauum

MopAOoK OLEeHKN 0CBOEHMS 0Bydatowmnmmcsa y4ebHoro matepuana
onpeaenseTca coaepXxaHuem crieayroLLmMx pasaenos AUCLUUNIHBI:



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

HanmeHoBaHue NHankaTop(bl)
Ne KomneTeH 0
/n pasgena UuCUUnIvHbI () OOCTMKEHNS LleHO4YHble CpeacTBa
(mogyns) KOMMeTeHummn
IIpocreiimas 3anaua OMK-1 OlMNK-1.1, OMNK | lNMpomexyToyHass aTTectaumsi — 3K3aMeH,
1 BapHallMOHHOI'O —1.2, OMNK-1.3 | KoutponbHas pabota 1, KOHTPOMbHO-
HCHYUCIICHU. M3MepuTernbHble MaTepuansl K 3k3aMeHy
YcnoBus 3KCTpeMyMa B
HbocTeiimeil 32na¥ OMNK-1.1, OMNK | lNMpomMexyToyHasas aTTecTauusi — 3K3aMeH,
2 p OlK-1 —1.2, OMNK - 1.3 | KoHTponbHass paboTa 1, KOHTPOJbHO-
BapuaniuoOHHOI'O
n3MepuTenbHbIE MaTepumarbl K 9k3aMeHy
HUCYUCJICHUA
342141 BAPHALHOHHOTO OlrK - 1.1, OMNK | lNMpomexyToyHass aTrecTauus — 3K3aMeH,
3 chmneml; OrK-1 —1.2,OlNK - 1.3 | KoHTponbHaa pabota 1, KOHTPOSIbHO-
n3MepuTenbHbIE MaTepurarbl K 9k3aMeHy
N OlMNK-1.1, OMNK | MNMpomexyToyHast atrectaums — 3K3aMeH,
3a7a4n JTUHEHHOTO OlnK-1 P yT H
4 —1.2, OMNK - 1.3 | KoHTponbHass paboTa 2, KOHTPOJbHO-
IIPOrpaMMHUPOBAHUS
N3MepuUTENbHbIE MaTepuarbl K 3k3aMeHy
3ajaun ONTHMATEHOTO OMNK-1.1, OMNK | MNMpomexyTo4yHasi aTTecTaums — 3K3aMeH,
5 | YHpaBICHHA OlMK-1 —1.2,OMNK - 1.3 | KoHTponbHaa paboTa 2, KOHTPOSbHO-
n3MepuTenbHble MaTepuarbl K 3k3aMeHy
lMpomexyTouyHasi aTTecTauus
[MepeyeHb BONPOCOB K 3K3aMeHY.
Popma KOHTPOIS - 9K3aMeH

20 TunoBble OLEHOYHbIe CpeacTBa U MeToAuYeCKMe MaTtepuansl, onpegensioLwme
npoueaypbl OueHUBaHUsA

20.1 TeKyWwmMn KOHTPOJIb YCNEBaeMOCTH

KoHTpornb ycneBaemocTv Mo AUCUUNIIMHE OCYLLEeCTBNAETCS C MOMOLLBIO CReayroLmnx
OLIEHOYHbIX CPeACTB: KOHTpOrbHasa paboTa 1, KoHTponbHas paboTa 2.

IIpyMepHBIA KOMILUIEKT 3aJaHUI 1JI KOHTPOJIbHBIX padoT
KoutpoJuabHas padora Nel
Bapuanm 1
3ananue 1.

Haiingute nomycTuMBbIe SKCTpeMalu i 3aIaHHBIX (PYHKITMOHAJIOB:

1
d(u) = j(u"z)dx u0)=u'(0)=0 u@)=u'(Q)=0
0

0
®u)= [@2xu-u?)dx u(-1)=1 u(0)=0
=
3amanue 2.

UccnenyiiTe Ha cinalblil SKCTpEMyM



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

CocTtaButenb %7_/

(noanucsk)

M.B. 3BepeBa

Bapuanm 2

3amanue 1.

HaﬁIII/ITe AOITYCTUMBIC DKCTpEMAJIN IJIA 3aJdHHBIX (1)YHK]_II/IOHaJIOBZ

b
CD(u)=J'(u2+2xuu’)dx u@=A u()=8B
a

3
®(u) = [(360x%u —u"?)dx u(0)=0, u'(0)=1, u(3)=0, u'(3d)=25
0

3amanue 2.

UccnenyiiTe Ha cinalblil SKCTpEMyM

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

CocTaBuTtenb %‘%/

(nopnucek)

M.B. 3BepeBa

KonrpoubHast padora Ne2
Bapuanum 1
3amanue 1.

Pemure 3anauy TMHEHMHOTO OBICTPOACHCTBHS



3amanue 2.

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

5%, +2X, <6,
L =16X, + 9X, — Max npu orpaHu4YeHusx | X; + 3X, <6,
X, 20, x,2=0.

X; ¥ X, — LIEIBIE.

CocTtaButenb %7_/

(noanuchk)

M.B. 3BepeBa

Bapuanm 2
3amanue 1.
PemuTe 3amauy TuHEHHOTO OBICTPOICHCTBUS

X,'=u
t ~1<u<3
X2:X1—U

3amanue 2.

L =2x; —10X, — min npu orpaHuyeHusx qX; —5X, = -9,

X, 20, x,20.



2X, + X, 29,
L =2x, +3X, — Min npu orpaHuYeHusIX ¢ 3X; —4X, =3,
X; 20, X, =0.

X; ¥ X, — LEIBE.

CoctaButenb M.B. 3BepeBa

(noanuchb)

Tekywmn KOHTpONb npeacraBngeTr cobon  nNpoBepKy YycBOeHUst Yy4ebHoro
MaTepuarna TeopeTU4eCcKoro 1 NpakTMYeCcKoro xapakrepa, perynsipHo oCyLLEeCTBNSEMYHO
Ha 3aHATUAX.

K OCHOBHbIM (hOpMaM TeKyLLero KOHTPOMSA MOXHO OTHECTU YCTHbIN Onpoc,
NPOBEPKY AOMALUHUX 3a4aHUN, KOHTPOSbHbIE PaboThl.

3agaHve Onsa TeKywlero KOHTPONs U NpoBedeHUs NPOMEXYTOYHOW aTTecTauuun
AOMMKHbI BbITb HANpPaBreHbl Ha OUeHUBaHUe:

1. YPOBHSA OCBOEHUSI TEOPETUYECKNX U NPAKTUYECKUX MOHATUNA, HAYYHbIX OCHOB
npodeccnoHanbHoOn AeATENbHOCTH;

2. cTeneHu roTOBHOCTM oOOyvarouweroca nNpUMEHATb TeopeTudeckne u
npakTnyeckmne 3HaHUS n npodeccnoHarnbHO 3Ha4YUMyHo NHopMaLnto,
CchopMUPOBAHHOCTN KOTHUTUBHBIX YMEHUN.

3. nprnobpeTeHHbIX YMEHUMN, npodgeccnoHarnbHo 3HaYMMBbIX ans
npodgeccnoHanbHON AeATeNbHOCTY.

TeKywiMin KOHTpPONb npeaHasHavyeH Ans MNpoBEpPKM xoda M KayecTsa
POpPMUPOBAHNSA KOMMETEHLUNN, CTUMYNMPOBaHUSA Yy4yebHouW paboTbl obyvyaembix U
COBEpPLUEHCTBOBAHNSA METOAMKM OCBOEHUsI HOBbIX 3HaHuW. OH obecneudnBaeTcs
NpoBeAEHMEM KOHTPOSbHbIX 3aJaHuin U JOMalHUX paboT, NPOBEPKOM KOHCNEKTOB
neKkunn, NnepmoanvecknmM OnpocoM criyluatenen Ha 3aHsTUsIX.

dopmbl, MeToAbl W NEepPUOAMYHOCTb  TEKyLLero KOHTpons onpegenser
npenogasartersb.

[Mpy TeKkyLiem KOHTpOfe YpOBEHb OCBOEHWUS y4ebHOW OMCUMNNAWHBI U CTENEHb
C(OOPMUMPOBAHHOCTN KOMMETEHUUN ONpeaensoTca OLEeHKaMU «3a4TeHO» W «He
3a4TEHOY.

OnuncaHue TeXHONOrMM NpoBeAeHUsA

TecTnpoBaHne n KOHTPOIbHbIE PaboTbl MPOBOAATCA MMCbMEHHO.

Tpe6oBaHue K BbINONHEHUIO 3a4aHUN

KoHmponbHasi paboma

3a KOHTpOmbHyl paboTy CTaBUTCA OLEHKa «3a4TeHO», B Cry4vae, €ecnu
oby4aroLmnncs BoINOMHU:

- MpaBWNbHO B NMONMHOM 0ObeMe BCe 3adaHuUs KOHTPONbHOW paboTbl, nokasan
OTMIMYHbIE BRaAeHUst HaBblkaMW MPUMEHEHUS] MOMYYEHHbIX 3HAHUMN WU YMEHWA npu
peLLeHnn NpodeccMoHanbHbIX 3a4a4 B paMkax YCBOEHHOro maTtepuana;




- o6yqarou.wu7|csi BbINOMHWUIT BCE 3adaHusi C HeOONbLUMMW HETOYHOCTAMU W
nokKasas Xopowune BliageHuna HaBblKkaMi NPpUMEeHEHUA MOoJTyYeHHbIX 3HaHUN U© yMeHMVI
npu peleHnn I'IpO(*)eCCVIOHaJ'IbeIX 3alad B paMKax yCBOEHHOIo Mmatepuana,

- o0y4Yarowuii BbINOMHUI MOMOBUHY U3 MPEAJIOXKEHHbIX 3a4aHuin NpPaBUIIbHO,
oCcTarnbHble C CyWeEeCTBEHHbIMU HETOYHOCTAMM M MNoKasan YAOBMeTBOpUTENbHOE
BrMaJleHne  HaBblkamMy  MOJSIYYEHHbIX  3HAHWA WM YMEHWA  NpU  peLUueHum
npodeccroHanbHbIX 3a4ad B pamKax yCBOEHHOro mMatepuvana.

B ocTtanbHbIX cnyyasx obyyatoLemMycs CTaBUTCSl 3@ KOHTPOSIbHYO paboTy «He
3a4TEHO».

20.2 NpomexyTo4yHaa aTrectauus

NMpomexyTouyHaa artTecTauusa npegHasHadeHa Ans onpefeneHns  YpoBHSA
OCBOEHUA Bcero obbema yyebHOM AncuMnnUHbIL. [MpomexyTodHaa artTectaums no
ancuunnnHe «MeToabl oNnTUMMU3aUUn» NPoBoAUTCS B hOpMe 3K3aMeHa.

I'Iepequb BOMPOCOB K 3K3aMeHYy:
. AGctpakTtHas Teopema depma.
. [Ipocreiimas 3aaya BapualMOHHOTO UCYUCIIEHUS. Y paBHEHUE DWiiepa.
. Jlemma Jlarpanxa.
. [lepBBie HHTErpAIIBI B YACTHBIX CIIy4asiXx YpaBHEHUs JUiepa.
. 3agaya 0 OpaxucToxXpoHe (C pereHueM)
. Teopema n nemma /{ro-bya-Peiimona.
. 'magkocTh 3KCTpEeMalIei.
. 3amaua ITyaccona
. OyHKIIMOHAJBI OT BEKTOPHBIX (PYHKITUH
10. 3agaga OcTporpaackoro
11.3agauga bosbia
12.Bropas Bapuarnus. Teopema o 3HaKe BTOpoi Bapuaiuu. Bropas Bapuarus B
IIPOCTEHUIIIEN 3a/1a4€ BAPUALMOHHOTO UCYUCIICHUSL.
13.Teopema Jlexxanmpa.
14. Teopema Jlexxanapa-Jlarpanxa
15.YcnoBue SAxkobu
16. Heocrmumnsiiust ypaBHeHUs SIkoOu
17.Teopema Illtypma
18. Teopema o HeocuMIIALMH (00 SKBUBAJIEHTHBIX YCIOBUSIX)
19. Ycunennas teopema Sxobu
20. JToctatouHoe ycioBue ciaaboro skcTpeMmyma
21. Jlemma 00 OIIEHKE «XBOCTa.
22. TeopeMa 00 sKCTpeMyMe JIMHEHHOTO (PyHKITMOHAIIA
23. Beimykiiast o6osmouka. Teopema o BBITYKJIONH 000JI0UKe.
24. Kpurtepuii BBITYKJIOCTH.
25. Teopema 0 TOCTHIKEHUHU DKCTpEMyMa B KpaltHEH TOUKe.
26.ANTopuTM CUMILIEKCHOTO METO/1a
27. IlocTaHOBKa 3a7]a4¥ ONTUMAJILHOTO YIIPaBICHUS.

O©OCoo~~NOoO Ol WN B



28. Jlemma 1 o ciBure yrpaBieHHUS.

29. JlemMma 2 0 CyNepIIO3UIINH YIIPABICHHH.

30. IpuHIUTT ONTUMAJIEHOCTH.

31. Ypaeuenue bemimana aiis 3agauu ObICTPOACHCTBHS.
32. Ilpunmun makcumyMa [loHTpsATHHA.

[MpomexyTodHaa aTtTecTauus, Kak NpaBuIio, OCYLLECTBISIETCA B KOHLUE ceMecTpa
N 3aBepluaeT u3yyeHne ANCUMNInHLL. NpoMexyToyHasa atTectaums NoMoraeT OUEeHUTb
Gonee KpynHble COBOKYMHOCTWM 3HaHMM WU YMEHWUA, B HEKOTOPbIX CryYyasx — Aaxe
dopmmpoBaHMe onpeneneHHbIX npodeccuoHanbHbIX KoMneTeHuuMn. Ha ak3ameHe
OLleHMBaETCS YPOBEHb OCBOEHUSI y4eOHOM ANCLMNIIUHBI U CTENEHb CHOPMUPOBAHHOCTH
KOMMNeTeHUnn onpegensatTcs oLeHKamm «OTIMNYHOY, «XOpPOLLOY,
«yOO0BMNETBOPUTENBbHOY», KHEYAOBNETBOPUTENTBHOY.

OnucaHue TexHonornm nposegeHunA

Ha oak3ameHe CTydeHT BbITArMBaeT OWNeET, KOTOPbLIA  coOepXWUT [aBa
TEopPeTMYECKMX BONpPOca U YeTbipe npakTndecknx. Bce Bonpockl 1 3agayun, Bxogsiume B
OGuneTbl, 0XBaTbIBAOT BECb MaTepuarn, n3y4yaemblii 3a BECb CEMECTP.

IIpyMepHBIH KOMILIEKT OMJIETOB /ISl IK3aMeHA

KoHTponbHO-n3mepuTenbHbIn matepuan Ne 1

1. 3amaua bonsna

2. DKCTpeMyM JIMHEUHOTO (PyHKIIMOHATIA

3. Brimmmure ypaBHEHHUE U YCIOBUS, KOTOPHIM JI0OJDKHA YAOBJIETBOPSATH TOUKA
MUHUMYMa (QyHKIIOHAJA

1.2
D(U) = Ju?dx +u(0)+u()
0

4. Bo3MoOKeH Jiu ciIy4ai, KOT/la SKCTPEMYM JIMHEWHOTO (DyHKIIOHATA
JIOCTUTAeTCs BO BHYTpPEHHEU Touke kommnakra G?

5. BeimuiuTe ypaBHEHHE U YCIOBHSI, KOTOPBIM JTOJKHA YOBJIETBOPSATH TOUKA

MUHUMYMa (QyHKIIMOHAJA

1un2 1
®(u) = [—dx—Juxdx, u(0)=u'(0)=0.
02 0



6. Pemnre cMMITJIEKCHBIM MCTOJOM

X1 — X2 — X3 + 2X4—> Max
— X1 +2Xp —Xg+X4 <2
2Xq + X + Xz —2Xgq <12
2X1 +2Xp +4X3+2X4 <6
XjZO j=1....4.

CoctaButenb M.B. 3BepeBa

(noanuceb)
KoHTponbHO-n3mepuTenbHbii matepuan Ne 2

1. AGctpaktHas Teopema Depma.

2.Ypasuenue benmnmana s 3a1aun ObICTPOCHCTBUS.

; (x? +1)u'? i
3. BemummTe nepByto Bapuaruio GyHKIHOHana d(u) = I#dx —Iudx,
0 0

3alaHHOTO Ha IIPOCTPAHCTBE clo]

4. Pacnumure ypaBHeHue bemnmana nis 3ajaun X'=x+U, |ul<l, B R1. Ilycts
T(x) = x2.

S. BelinummuTe ypaBHEHUE U YCIIOBUS, KOTOPBIM JIOJIKHA YAOBIIETBOPATH TOUKA

MUHUMYMa (DyHKIIMOHAJa
1/v2 n2
D) = j%dx, u(0)=u'(0)=0, u(l)=0.
0

6 Pemnure cHMIIEKCHBIM METOOOM

X| — X9 — X3 + 6X4—> max
—X1+2X2—X3+X4 <2
X1+X2+X3—2X4 <12
2X1 +5X9 +4X3+2X4 <6
xjz0 j=1..4.



CocTaBuTtenb

M.B. 3BepeBa

(noanuchb)

KpuTepum BbiCTaBNeHMs OLIEHOK:

OueHkn

Kputepum

OT1nnyHo

oby4valolnncss NokasbiBaeT BbICOKMA WMHTENNEKTyarbHbIA U
0OLEeKyNbTYPHbIN  YPOBEHb, [NyOOKOE W  BCECTOPOHHEE
3HaHWe npegmMeTa, Ha BCe BOMNpocbl 6Guneta OaHbl
npaBusbHblEe ncyepnbiBaoLme OTBETHI, npueeneHbl
AokasaTenbcTBa obyvarowmmnca apryMeEHTUPOBAHO U NOMMYHO
nanaraeTt maTtepuvan, NpaBUIbHO pellaeT BCce MNpeasioXeHHble
npakTuyeckne 3afaHus; OOMNOSHUTENbHbIE BOMPOCHI  He
BbI3bIBAKOT 3aTPygHEHUN

XopoLlo

obyyalwLmincs rnokasblBaeT CBOW  MHTEMMEKTyamnbHbIi U
06LLEeKyNbTYPHBIN YpOBEHb, TBEPAO 3HAET npegMeT ydebHow
AVCUMMNMMHBI, NOFMYHO M3raraeT M3y4YeHHbI MaTepuan,
yMeeT MpPUMEHsITb TEeOpPeTUYeCKMe 3HaHWUS [N peLleHus
NPaKkTUYeCKUX 3afaHusi, Ha BOMPOCbl OUNETbl MOMNYy4YeHbl
NOSHble N BepHble OTBEeTbl, NMPMBEAEHO A0OKa3aTenbCTBO, HO
ecTb HebonbluMe HeToYHOCTM B (QOPMyNMpPOBKaxX U
3aTpyAHEHMs NPU OTBETE HAa AOMNOSHUTENbHbIE BOMPOCHI

YnoBneTBOpUTESIbHO

obyyaroLmnnca nokasbiBaeT CBOW OOLLEKYIbTYPHbLIN YPOBEHD,
B OCHOBHOM 3HaeT npeameT y4ebHOW AMCUMNIUHBLI, 3HaeT
OCHOBHble ornpefeneHns U TepMUHbI, UMeeT onpenerneHHble
3HaHWA npegmeTa, NpakTuyeckne 3afaHusa pelnTb He MOXeT,
TaKXe He MOXET NPUBECTWN JoKa3aTernbCcTBa.

HeynoBneTBOpUTESbHO

CTEMEHb OCBOEHMSI Yy4eGHOW AUCUMNIUHBI 0By4aeMbiM He
COOTBETCTBYET KPUTEPUSIM, MpPEeObsBASEMbIM K OLEHKe
«YOOBNETBOPUTENBHOY




