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PABOYASA MPOrPAMMA YYEBHON ONCUUMIIUHDI
b1.0.18 MeToanl onTUMU3ANMi

Kod u HaumeHosaHuUe ducyumniuHbl 8 COOM8emMcmaeuu ¢ y4ebHbIM rniaHoM

1. Koa v HammeHoBaHWe HamnpaBfeHUsa NoAroToBkK/cneynanbLHOCTH:

01.03.04 TlpuknagHas matemaTuka

2. Mpocdunb noaroToBKK/cneunanumsaums :
MpumeHeHne maTeMaTUYECKMX METOAOB K PELLEHNIO MHXEHEPHbIX 1 3KOHOMUYECKNX

3agad
3. Keanudwmkauma BbinyckHuka: bakanasp

4. dopma o6y4yeHus: OyHas

5. Kadepgpa, oTBevyarwwas 3a peanusauuilo  AUCUUNSIUHDbI: Kadbegpa
MaTeMaTU4YeCcKoro aHanmsa

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

3BepeBa Mapraputa bopucoBHa, kKaHg. u3-MaT. HaykK, JOLEHT

7. PekomeHpoBaHa: HaydyHo-meToamnyecknm CoBeTOM MaTeMaTuyeckoro cakynbteTa,
npotokon ot 25.05.2023 Ne 0500-06

8. YuebOHbIn roa: 2025-2026 Cemectp(bl): 5



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

- nogrotoBka CTYQEHTOB K BOCMPUATUIO MaTemaTuUdeckoro annapaTta
cneumanbHbIX OUCUUNINH, YTEHUIO crieumanbHON nuTepaTypsbl;

- nony4vyeHme 6a30BbiX 3HaHUN W (POPMUPOBAHME OCHOBHbIX HaBbLIKOB MO
mMeTogaMm onTMMmM3aumn, HeobxoouMbIX AONs pelweHus 3adad, BO3HMKalWMX B
NpaKTU4eCKON OesATeNbHOCTY;

- pa3BUTKE NTOrMYECKOTO MbILLNEHMS;

- opMMpoOBaHNEe HeoBXOoOMMOro YpPOBHA MaTemaTU4ecKoM MnoAroTOoBKM ANis
NOHMMaHNA APYrMx MaTemMaTU4eCcKmx ANCLUMNIINH.

3adayu y4yebHoU OuCyUMNIUHbI:

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

- oBnageHve CTyaeHTaMy OCHOBHbIMW MaTeMaTU4eCKUMU MOHATUAMM MEeTOLOB
onTUMM3aLmu,;

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

- opmMunpoBaHne yMEHUM WUCNOMb30BaTb MaTemMaTMyeckKun annapart ans
peLleHnsa TeopeTUYeCcKMX N NPUKagHbIxX 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.

Oucumnnuua «MeToabl onTuMmnsauuin» 6asmpyeTcs Ha 3HaHUAX, MOSTYYEHHbIX B pamMKax
KypcoB «MaTtematnyeckum aHanmay, «OdnddepeHumnanbHble ypaBHEHUA.
MpunobpeTeHHble B pe3ynbTaTe 00y4eHUst 3HaHUS, YMEHUS N HaBbIKWU UCMOMb3YTCS BO
BCeX 0e3 WUCKIIYEeHNa MaTeMaTUYeCKMX W eCTEeCTBEHHOHAY4YHbIX AUCUUNIIMHAX,
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, HaBblKM), COOTHECEHHbIEe C MNMaHupyeMbiMU pe3yribTaTaMu OCBOEHUS
obpasoBaTenbHOW NporpaMmmbl (KOMMNEeTEHUUS MU BbIMYCKHUKOB):

Kog HassaHue Koa(bl) WHamnkaTtop(bl) MnaHnpyemble pe3ynbTaTtbl 00y4YeHus
KOMMeTeHL MK
OrK-1 CnocobeH OrkK-1.1 ObnapaeTt 3HaTb: 6a3oBble 3HaHWS, NOMy4YeHHbIE B

NPUMEHSATb ©asoBbiMU obnactn maremaTnyeckux u (unm)
3HaHue 3HaHMAMMU, €CTECTBEHHbIX HayK.
dyHOaMeHTaneHo NOMy4YeHHbIMU B
M mateMaTukm wu obnactu YMeTb: ucnonb3oBatb 6a30Bble 3HaHUS B
€CTEeCTBEHHO- mMatemaTtmyeckmx | obnactu MaTeMaTUyeckux u (Mnu)
Hay4HbIX " (Mnn) | ecTecTBEHHbIX HaYK B NPOdeCCUOHarbHOM
AVCLUMMNAMH  npu €CTeCTBEHHbIX AeATenbHOCTH
pelueHnn 3agad B Hayk
obnactu OrlK-1.2 Ywmeet BnageTb HaBblkamu: Bbibopa MeToO0B




€CTECTBEHHbIX ncnonb3oBaTtb
HayK " 0a3oBble 3HaHUSA
NH)XEHEepPHON B obnactun
npakTuke MaTeMaTU4eCKmX
n (nnn)
€CTECTBEHHbIX
Hayk B
npodeccuoHarnb
HOMN
OesTenbHoCcTH
VimeeT  HaBbIkK
BblbOpa mMeToa0B
pelleHus 3agad
npodpeccnoHarnb
HoWM
OEeATenbHOCTN Ha
OCHOBE
TEopeTU4ECKMX
3HaHWN.

pelueHus 3agay npoeccrmoHansHom
OesTenbHOCTN Ha OCHOBE TEOPETUYECKNX
3HaHWN.

OrlK-1.3.

12. O6beM AgucuMNIIMHbI B 3a4eTHbIX eAuHuuax/yac.(s coomsemcmsuu ¢ yyebHbIM
nnaHom) 4/144

dopma NpoMeXyTOHYHON aTTeCTaLMUU(3avem/sk3ameH) IK3aMeH

13. TpyaoeMKOCTb NO BMaam y4yebHon paboTbl

B Mo cemecTpam
cero
Bug y4ebHow paboTbl
5 cemecTp
KoHTakTHas paboTa 68 68
nekuum 34 34
B TOM YuCheE: npakTnyeckme 34 34
naGopaTtopHble 0 0
CawmocTosiTenbHas pabora 40 40
B TOM uucne: kypcoBas pabota (nMpoekT)
dopMa NpoMeXyTOYHOM aTTecTaumnm 36 36
3K3aMeH
UToro: 144 144
13.1. CopepxaHue QUCLMNINUHBI
n/n Peanusauus
pasgena
HaumeHoBaHve ONCUMMIWHBI C
pasgena CopaepxaHve pasgena gUCLMNAHBLL | MOMOLLLHO
ANCLMNITUHBI OH-FalH Kypca,
QYMK
1. Nlekuun
1.1 | [pocreiimas Teopema ®epma jutst GyHKIMOHANIA B Kypc Metosl
3a7a4a JINHETHOM HOPMUPOBAHHOM ONTUMHU3ALMN
BapUAIHOHHOTO npoctpadcTe. IlepBast BapHaiusl. (edu.vsu.ru)
HCYMCIICHUSL. VYpasuenue Oitnepa. Jlemma Jlarpamxa.
YacTtHble ciydan ypaBHEHUs Diepa.




3anmaua o Opaxuctoxpone. Teopema Jlro-
Bbya-Peitmona. I'maakocTs 3xcTpeManu B
NpOCTENIIEN 3a/1aue BApUALIIOHHOTO
HCYHCIICHUS.

1.2 YcnoBus YcaoBue Jlexannpa. Ycunennoe
OKCTpEMyMa B ycnosue Jlexannpa. YpaBHeHue SkoOw.
npocTeliuei 3a1a4e | Bropas apuamms. Teopemst LlITypwma.
BApUALIOHHOTO VciaoBMe,  SKBMBAICHTHOE  YCIOBHIO
HCIUCIICHHA SAxob6mn. Joctarounsle yCIIOBUS

JKCTpeMyMa.

1.3 | 3apauu ODyHKIMOHA, 3aBUCSIIUI OT BEKTOpHOH
BapHaIlMOHHOTO ¢ynkun. 3anaya bosbia.

MCUYHCIICHUS W3onepumerpudeckas 3aaaya.
VYpasrenne Diinepa-Ilyaccona, Ditnepa-
Octporpaackoro. Y CIOBHEIH SKCTpEeMyM
B 33/1a4aX BapHallMOHHOTO MCUUCIICHUS.
Metox muOXWUTeNel Jlarpamka. 3amaga
C TIOJBMXHOW I'paHULEH.

1.4 | 3amaum nuHEHHOrO | DKCTpEMyM JIMHEWHOTo (yHKIMOHANA Ha

MIPOTPaMMHUPOBAHMSI | MHOJKECTBE B KOHEYHOMEPHOM
npocrpaHcTBe. ['paduueckuid  MeTon
peenus 3a1a4 JINHEWHOTO
MIPOrpaMMUPOBAHHUSL. CUMILIEKCHBIN
meron. TeopeMbl  JIBOMCTBEHHOCTH.
TpaHcriopTHBIE 3a1a4H.

1.5 3amaun IlocTanoBka 3agayd  ONTHMAJBHOIO
ONITHMAJIEHOTO ynpasneHus. [IpuHINIT ONTHMANIBEHOCTH.
YIIpaBICHUS [puanun  Bennmana  IUHAMHYECKOTO

MIPOTPaMMHPOBAHUSL. VYpaBHeHUE
bennmana. punun MakcuMyma
Ilontpsaruna.  Teopema 0  4ucie
nepexyroueHuil. Mertoj peuieHus 3anad
0e3 orpanudenus. Meroax HeioToHa.
MerTonbl CONpPSIKEHHBIX HAaIPaBICHUI.
UnciaeHHbIE METOABI pELICHHS 3amad
ONTHUMH3ALNHU
2. [lpakmudYeckue 3aHsimusi

2.1 | Ilpocreiimas VYpaBuenne DOiinepa. Yactasle cinydan | Kypc Mertoas
3ajaya ypaBHEHHU Dilnepa. ONTUMHU3ALMNA
BapHAIMOHHOTO (edu.vsu.ru)
WCYHCIICHUSL.

2.2 YcaoBus YcaoBue Jlexannpa. Ycunennoe
9KCTPEMYMA B ycnoBue Jlexxanapa. YpaBHeHue SkoOu.
npocreiiiei 3agade | YCiIoBHe,  SKBHBAJICHTHOE  YCIJIOBHIO
BapHaLlMIOHHOTO Sxobu. JlocTtaTouHble YCIIOBHUS
HCUUCJICHUS SKCTpEeMyMa.

2.3 | 3amaun OyHKITMOHAI, 3aBUCSIINI OT BEKTOPHON
BapHaIMOHHOTO ¢yHKuMu. YpaBHeHHe Diepa-
HCYUCIICHUSA IlyaccoHa. Y cnoBHBIN 3KCTPEMYM B

3aJa4ax BapHAIlHOHHOTO HCUUCICHHS.
Merton mHOXUTeNeH Jlarparka. 3agada
Bonbna.

2.4 | 3apaun nuneitHoro | I'padmueckuit Meron pemieHust 3anad

IPOrpaMMHUPOBAHUS | TUHEHHOTO pOrpaMMHUPOBAHMUSL.
CummniekcHblil  MeTon. TpaHCHOPTHBIE
3ajauu.

2.5 | 3apauu IlocraHoBKa  3ajaud  ONTHMAJIBHOIO
ONTUMAIILHOTO yrnpasiaenus.  [IpuHmmMnm — Makcumyma
yIpaBJIeHUs [TonTpsiruxa.




13.2. Tembl (pa3aenbl) AUCLUNNUHBI U BUAbI 3aHATUN

HanmeHoBaHune Bugpl 3aHaTUR (4acoB)

Ne TEMbI N KoHTponb

n/n (pasgena) Jlekumm | MpakTtnyeckue | JlabopaTopHble ’aMOCT%ﬂTe”bHaH P Bcero
ONCUUNNNHBI pabora
IIpocreiimas

1 | e 6 6 0 8 7 27
BapUaIliMOHHOI'O
HUCUYUCIICHHUA.
YcnoBus
S3KCTpEMyMa B

2 | mpocreiimen 3anade 7 7 0 8 7 29
BapuaniuoOHHOI'O
HNCUYHUCJICHUS
3amaun

3 | BapMalMOHHOTO 7 7 0 8 7 29
HNCYHUCJICHUSA

4 3amauyu TMHEWHOTO 7 7 0 8 7 29
MpOrpaMMHUPOBaHUS
3amauu

5 | onTumansHOTO 7 7 0 8 8 30
YIpaBICHUS
Wtoro: 34 34 0 40 36 144

14. MeToanyeckue ykasaHuUs Ans o6y4yaroLmnxca no 0CBOEHUIO AUCLUMNITUHDI
(pekomeHOayuu 0by4arouUMCcs 1o 0C80EHUI OUCUUNIIUHbI. yKa3aHue Haubosiee CrioXHbIX pa3desos,
paboma ¢ KoHcnekmamu fekuud, rnpe3eHmauuoHHbIM Mamepuanom, PeKOMeHOauuuU ro 8bIMNOSTHEHUO
Kypcoeol pabomsl, 110 opeaHu3ayuu camocmosimesibHol pabomsi 1o ducyuniauHe u op)

Ona obecneyeHnss cucTemMaTUdeckon U perynspHon paboTbl MO U3YyYEHUIo
ANCUMNANHBI U YCMELLHOMO MNPOXOXAEHUA aTTecTauuni CTygeHTaM pekomeHayeTcs
npuaepXxmBaTbCsa crieaytoLero nopsaka obyyeHus:

1. CamocTodatenbHO onpegenutb 0b6beM BpeMeHun, Heobxoaumoro ansa npopaboTku
KaXkaom TeMbl.

2. PerynapHo usyyatb kaxagyro TeMy AUCLMNIMHBI KaKk NO KOHCMEKTaM Nekuun, Tak u no
PEKOMEHOOBAHHOW nuUTepaType, MCMOoMnb3yst pasnuyHble OopMbl UHANBMAYANbHOM
paboTbl.

3. ComacosbiBaTb C npenogasatenem Buabl paboTbl NO U3YYEHUIO OUCLMMNHDI.

4. o 3aBeplleHMM OTAENbHbIX TEM nepedaBaTb BbIMOSIHEHHbIE pPaboTbl (JoMallHWe
3agaHuns) npenogaBartento.

5. lNpn ycnewHoOM npoOXOXAEHUN PYOEXHbIX KOHTPOSbHbIX WCMAbITAHUA CTYAEHT
MOXeT NpPeTeHAOBaTb Ha COKpalleHWe MNporpaMmbl MPOMEXYTOYHOW (MTOrOBOW)
aTTectaumm no gUCUMNInHeE.

MeToauyeckune ykasaHusi 4nsi 06yvaloLwmnxcs Npy camocTosiTenbHoN paboTe.

1. CamocTosiTtenbHas pa60Ta 06yqarom,v|xc9| HanpaBrlieHa Ha CaMOCTOoATEJIbHOE
ocBOeHME BCeXx TemM Wn BOIMPOCOB yqe6H0|7| ancumniinHbl, nNpeaycMoOTpPEHHbIX
nporpamMmmMom. CamocTodarenbHas pa60Ta ABNAEeTCA oba3aTenbHbIM B1NOOM
OeATeNIbHOCTN AOnA KaXxaoro o6yqarou_ter00ﬂ, ee obbem no yqe6Homy KypcCy



onpegensietcsa yy4ebHbIM nnaHoM. [lpu camocTtoaTenbHon pabote obydarowmincs
B3aMMoJencTByeT C peKoOMeHOOBaHHbIMW MaTepuanamu npy MMHUMasrbHOM y4acTun
npenogasaTens.

CamocTosATenbHaa pabota C yy4yebOHMKamu, Yy4eOHbIMM NOCOBUAMM, Hay4HOW,
CNpaBoOYHOM W MNONYNAPHOW NUTepaTypon, MaTtepuanaMmm nepuogmyecknx nsgaHumn um
pecypcammn cetu Internet asnsetca Hambonee apP@eKTMBHBIM METOAOM MNOSyYEHUS
3HaHUN, NO3BOMSAET  3HA4YUTENbHO  aKTUBM3MPOBATb  MpoUecC  OBMageHus
nHdopmauuen, cnocobetyeT 6onee rnybokoMy yCBOEHUIO M3y4yaemMoro martepuana,
dopmupyeT y oby4vatoLmMxcsa 3anHTeEpecoBaHHOE OTHOLLEHME K KOHKpETHON npobneme.
Bonpocbl, KOTOpble BbI3bIBAOT Yy OOy4YalOLMXCS 3aTpPyAHEHUS NpPU  NOArOTOBKE,
AOMKHbI ObiTb 3apaHee COpMynMpPOBaHbl M O3BYYEHbl BO BpPEMS 3aHATUMIA B
ayanTopun ansa ONONHUTENBHOIO pasbsACHEHNSA NpenofaBaTenem.

Ana ycnewHoro u nnogoTBOpHOro obecnevyeHnss UTOrOB CaMOCTOATENbHOM paboTbl
paspaboTaHbl y4eOHO-METOANYECKNE YKA3aHUS K CAMOCTOATENBbHON paboTe CTYAEHTOB
Hag pasnuYHbIMK pasgenamu OUCUUNIHDI.

Buabl camoctoATenbHon paboTbl:  KOHCNEKTUpOBaHME y4ebHOM U Hay4yHOM
nutepaTtypbl; npopaboTtka y4ebHoro matepmana (No KOHCNEKTam nekumn, ydebHom u
Hay4yHOW nuTepaType); paboTta B 3NEeKTPOHHOM GBuGIMoTevHom cucteme; pabota c
NHPOPMALMOHHBIMA  CMPABOYHBIMW  CUCTEMaMW, BbINOMHEHNE LOMALLHMX 3a4aHun
(MpaKTUYECKMX U TEeOpPEeTUYECKUX); BbINOSIHEHWE KOHTPOSbHbIX paboT; MOAroToBKa K
NPaKTUYECKNM 3aHATMAM; paboTa ¢ BonpocaMu 451 CaMOMNpPOBEPKMN.

Bce 3agaHus, BbINnonHAeMble CTyAeHTaMyM CaMOCTOATENbHO, NOAMeXaT nocneayoLen
npoBepKe npenogaBaTenem.

15. NepeyeHb OCHOBHOM U AOMONIHUTENBLHOWN NUTepaTypbl, PECYPCOB UHTEpPHET,

HeoOXoauMbIX ANsi OCBOEHUS AUCUMUMIWUHBbI (Criucok numepamypbl OGopMasemcs 6
coomeemcmeuu ¢ mpebosaHusimu FOCT u ucrionb3yemcsi obwiasi ckeo3Hasi Hymepauus 0ris1 ecex sudos

UCMOYHUKO8)
a) ocHoBHasi UTepaTypa:
Ne n/n NcTouHMK
JuddepeHnnanbHble 1 HUHTETPAJIbHBIE YPAaBHEHUS, BApUALIMOHHOE UCUYHCIICHHE B
1 npUMepax M 3ajavax : yueOHoe nocodue / A.b. BacunweBa [u np.] .— U3n. 3-e, ucnp. —

CII6 ; M. ; Kpacuogap : Jlans, 2010 .

Mopc M. Bapunaunonsnoe ucuucienue B neaoM / M. Mopc ; iep. ¢ anri. JL.b.
2 Beptreiima ; on pen. M.A. TaiimanoBa .— M. ; MxeBck : THCTUTYT KOMITBIOTEPHBIX
nccueaoBanuil : PerynsipHas u xaotnueckas nuHamuka, 2010 .

Axymuu W.JI. Marematundeckoe mporpaMMHUpOBaHUE B IpUMeEpax U 3a/1adax : yueOHoe

3 nocodue / N.JI. Axynnu .— U3n. 3-e, crep. — Cankr-IlerepOypr ; Mocksa ; KpacHonap
: Jlanp, 2011 .
ATttetkoB A.B. Mertonbl onTUMHU3aluy : yueObHoe mocodue : [[uis CTyA. BeICHI. yueo.

4 3aBeneHuii| / A.B. Atretkos, B.C. 3apyoun, A.H. KanaraukoB .— Mocksa : PUOP :

NHO®PA-M, 2013 .

Bacunber @.I1. Metoasr onTuMU3aIuy : [ y4eOHHUK TSI CTY. By30B, 00yd. 1O
5 cneuuansHoctu BITO 010501 "[Ipuxnagnas matematuka u nuapopmaruka"] : [B 2 u.] /
@.I1. BacunbeB .— Mocksa : U3a-so MITHMO, 2011.

6) JononHWTENbHas NUTepaTypa:

[ Nen/n | McTouHmK




[Tokopnsriii F0.B. Ontumanshbie 3anaun : [yueOnoe nmocodue] / FO.B. TlokopHbrit .—

° M. ; MkeBck : Perynsp. u xaotud. auHaMmuka : MH-T komnbrotep. uccnen., 2008 .

. [Toxopusiii FO.B. Kpatkuii kypc MareMaTH4€CKOM TEOpUH ONTUMAJIbHBIX 33/1a4. -
Boponex : OAO "llentpanbHo-YepHozemHoe usgarensctso’', 2007,

8 [onTpsrun JI.C. [IpuHuun Makcumyma B onTuMasibHOM yrpasieruu / JI.C.
[Tontpsrun. - M. : Hayka, 1989.

9 Axwuesep H.U. Jlekuuu o BapuarmonHomy ucurciennto / H.W. Axuesep. - M. :
I'ocrexusnar, 1955.

10 lNannmeeB D.M. Kpartkuii kypc Teopuu 3KcTpeManbHbIX 3a1a4 / 3.M. ['amnees, B.M.
Tuxomupos. - M. : U3a-so MI'Y, 1989.

1 I'enpdang M1.M. Bapuanronnoe ucuucienne / U.M. I'enbdang, C.B. DomuH. - M. :

duszmariur, 1961.

Onwcronbi JI.3. uddepeHnmansabie ypaBHEHUS U BApHAIIMOHHOE UCYUCIICHUE !
12 yueOHHK 1t pu3. u ¢pus.-mMar. pak. yH-toB / JI. D. Dnbcromsl . - 4-e u3a. - M. :
Onuropuan YPCC, 2000.

B)MHDOpPMaLMOHHbIE 3NEKTPOHHO-06pa3oBaTenbHble pecypch! (oduLmanbHble pecypcbl MHTEPHET)*:

Ne n/n Pecypc

DnexTpoHHbIH Katanor Hayynoi 6ubnuoreku BopoHEKCKOTo rocy1apcTBEHHOTO

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

DNeKTPOHHBIH Kypc MeToibl ONTUMU3ALUN

14.
(edu.vsu.ru)

* BHavane ykasbiBatotcd OBC, ¢ koTopbiMM MMetoTca gorosopa y BIY, 3aTem OTKpbITble 3nEeKTPOHHO-
obpasoBaTenbHble pecypchbl, OHNamH-kypcbl, Y MK

16. lMepeyeHb Yy4yebOHO-meTOAMYECKOro obecne4vyeHUs AONA CaMOCTOATENIbHOMU

paGOTbI (y4ebHo-Memoduyeckue pekomeHOauuu, rocobusi, 3adayHuUKuU, Memoodudeckue yka3aHusi ro
8bIMO/IHEHUIO MPaKMUYeCKUX (KOHMPObHbIX) pabom u dp.)

Ne n/n NcToYHMK

1 JlunakTHaecKui Matepuan no BapuanuonHomy ucuncienuto / FO.B. TTokopHslii [ ap.]
-Bopounex : UIIL BI'Y, 2007.

9 Junaktuueckuit Mmatepuan no merogam ontumuzanuu / F0.B. [lokopHsii [u ap.] -

Boponex : UIIL BI'Y, 2007.

17. O6pasoBaTtefnibHbleé TEXHONOrMU, UCNONb3yeMble NpU peanusauun y4yebHomn
AUCLUMNINNHBLI, BKNO4Yas AUCTaHUUOHHble obpa3oBaTenbHble TexHonorum (OOT),
3neKTpoHHoe oby4yeHue (30), cmewaHHOe OOyyeHue):

OuncumnnmHa MoXeT peann3oBbIBaTbCS C MPUMEHEHNEM ONCTAHLMOHHbIX
obpasoBaTenbHbIX TEXHOMNOMMIA, HanpMMmep, Ha nNnatgopmMe « ANEKTPOHHbIN
yHusepcuteT BI'Y» (Kypc Metoabl ontummsaumn (edu.vsu.ru)).

MNepeyeHb HEOBX0ANMOro NPOrpaMmmMHOro obecneveHns: onepaunuoHHas cuctema
Windows mnnu Linex, Microsoft Office, LibreOffice5, Calc, Math, 6paysep Mozilla Firefox,
Opera, Interet.

18. MaTtepuanbHoO-TexHU4YecKoe obecrnevyeHme AUCLUNIINHbBI:

1. TunoBoe obopyaoBaHme y4ebHON ayanTopum.

2. 30HanbHaa HayyHaa 6ubnuoTeka, ANEKTPOHHbLIN  Katanor Hay4dHoun
6ubnuotekun BIY (http://www.lib.vsu.ru)



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

19. OueHo4HbIe cpeacTBa ANA NPoOBeAEeHUA TEKYLEeNn U MPOMEXYTOYHOMN

aTTecTauumu

MopsifoK OLEHKM OCBOEHMS 00yYatoLmMmMumcst ydebHoro maTepumana
onpenensieTcs coaepXxaHvem crieayrLmx pa3aenos AMCLUUNIMHDI:

HavnmeHoBaHue
Ne asnena WuaukaTop(bl)
n/ pasa KomneTteHuus(n) | OOCTMKEHUS OueHo4Hble cpeacTaa
AVCUMNITUHBI
n KOMMeTeHL MM
(mogynsi)
IIpocretitnas 3amaqa OnK-1.1, MpomexyTouHas aTTecTaums -
1 BapHallMOHHOTO OrnK-1 OrnK-1.2, ak3ameH, KoHTponbHas pabota 1,
HCHUCIICHUS. OnK-1.3 KOHTPOJSIbHO-N3MEPUTENbHbIE
MaTepumanbl K 9K3aMeHy
VYcnoBus 3KCTpeMyMa B OrnK-1.1, MpomexyToyHas atTecrauusd -
npocTeiiriei 3aaa4e OrnK-1.2, ak3ameH, KoHTponbHas pabota 1,
2 OriK-1
BapUaIMOHHOTO OrnK-1.3 KOHTPOJSTbHO-U3MepUTEnbHbIE
HCUYMCIICHUS MaTtepuanbl K 9K3aMeHYy
OnK-1.1, MpomexyTo4vHasi aTtTectayms -
Bagaun
3 | sapuawonoro OnK-1 OnK-1.2, ak3ameH, KoHTponbHass pabota 1,
prai ; OnK-1.3 KOHTPOJSIbHO-N3MEpPUTENbHbIE
HCYHCIICHHUA
mMaTepumanbl K 9K3aMeHy
OMnK-1.1, [MpomexyToyHas aTTecrauus -
4 3a1a4yu JIMHEHHOrO OrK-1 OrnK-1.2, ak3ameH, KoHTponbHas pabota 2,
POrpaMMHUPOBAHUS OrnK-1.3 KOHTPOJSTbHO-U3MepUTEnbHbIE
mMaTepuanbl K 9K3aMeHy
3ajauu ONTHMAIBHOTO OrnK-1.1, [MpomexyToyHas aTTecrauud -
5 yHIpaBJeHUs OnK-1 OrnK-1.2, ak3ameH, KoHTponbHas paboTta 2,
) OrnK-1.3 KOHTPOJSIbHO-U3MepUTEenbHbIE

MaTtepuarnbl K 9K3aMeHYy

HDOMS)KyTOHHaFI arrecrtauuma
CDopma KOHTPOJ14 - 3K3aMeH

I'Iepequb BOMPOCOB K 3K3aMeHy.

20 TunoBble OLEHOYHbIe CpeacTBa n

npoueaypbl oLueHUBaHUA

20.1 TeKywWwMWn KOHTPOJSIb yCNEeBaeMOCTH

MeToaAn4YeCKkune mMmatepuanbl, onpeagendroliume

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

IIpyMepHBIA KOMILUIEKT 3aJaHUI 1JI KOHTPOJIbHBIX padoT
KonTpoabnas padora Nel

Bapuanm 1

3amanue 1.

Haiinmute nomycTuMBbIe SKCTpeManu i 3a1aHHBIX (PYHKITMOHAJIOB:

1
o) =[?)dx u@)=u0)=0 u@=u@W=0
0




0
®(u) = [@2xu-u?)dx u(-1)=1 u(0)=0
=

3aganue 2.

HccnenyiiTe Ha ca0bIi SKCTPEMYM

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

CoctaButenb ﬁ%/ M.B. 3Bepera

(noanuchk)

Bapuanm 2
Sanmanune 1.

HaﬁI[HTe AOITYCTUMBIC DKCTPEMAJIN JIS 3aJaHHBIX CI)yHKI_[I/IOHaJ'IOBZ

b
cD(u)zj(u2+2xuu’)dx u@=A u()=B

a
3

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

3amanue 2.

HccnenyiiTe Ha cinalblil SKCTpEMyM

2
j t2x?)ydt  x(1)=3, x(2)=1
1

CoctaButenb %7_/ M.B. 3BepeBa

(noanuchk)




KonTpoJsbnas padora Ne2
Bapuanm 1
3aganue 1.

PemuTe 3ana4y TMHEHHOTO OBICTPOAEHCTBHUS

Samanune 2.

2X, +3X, <6,

L =3X; + X, —> mMax mpu orpaHUYeHMsIX §2X; —3X, < 3,
X, 20, x,2=0.

5%, +2X, <6,

L =16X, + 9X, — max npu orpaHuueHusIx | X; +3X, <6,
X, 20, x,2>0.

%7_/ M.B. 3BepeBa

(noanwuchb)

CocTtaButenb

Bapuanm 2
3amanue 1.

Pemmre 3a1auy MTMHEMHOTO OBICTPOACHCTBUS

X1'=u
. -1<u<3
X2 =X1—u



3amanue 2.

X; =X, 20,
L = 2x, —10X, — min mpu orpaHUYEHUsIX j X; —9X, = =,
X, 20, x,=0.

2X, + X, 29,
L =2x, + 3X, — mMin npu orpaHIYeHUsAX 3X; —4X, =3,
X, 20, x,2=0.

CoctaButenb M.B. 3BepeBa

(nopnucek)

Tekywmn KOHTpONb npeacraBnseTr cobon  nNpoBepKy YCBOEHUs Yy4ebHOro
MaTtepuana TeopeTn4eCcKoro 1 NpakTU4YecKoro Xxapakrepa, perynspHo oCyLLEeCTBSIEMYHO
Ha 3aHATUAX.

K OCHOBHbIM (hopMam TeKyLlero KOHTPOMs MOXHO OTHECTU YCTHbIA Onpoc,
NpoBEpPKY AOMALLHMX 3a4aHNA, KOHTPOSIbHbIE PaboThI.

3agaHue ansa Tekywero KOHTPONs U npoBefeHUs MPOMEXYTOYHOW aTTecTtauun
AO0SKHbI ObITb HanpaeneHbl Ha OUeHUBaHuUe:

1. YPOBHSI OCBOEHUSA TEOPETUYECKUX N MPAKTUYECKUX MOHATUN, HAaYYHbIX OCHOB
npodgeccnoHanbHON AeATEeNbHOCTH;

2. cTeneHun roTOBHOCTM oObyyalweroca npUMEHSATb TeopeTudeckne Wu
npakTuyeckune 3HaHWS n npoeccrnoHarnbHO 3HaYNMYHO NHpopmauuio,
COOPMUPOBAHHOCTU KOTHUTUBHBIX YMEHUNA.

3. NproBpeTEHHbIX YMEHUMN, npodeccnoHanbHo 3HAYMMBbIX ans
npodeccnoHanbHoON AeATENbHOCTM.

TekywMn KOHTpONb MpedHasHayeH [Anis NpOBEepkM xoda W KavecTBa
dopMUPOBaHUSA KOMMETEHLUNN, CTUMYNMPOBaHUA Yy4ebHoW paboTbl obyvyaembiX U
COBEPLUEHCTBOBAHNA METOAMKM OCBOEHUS HOBbIX 3HaHuin. OH obecneunBaeTcs
NpPOBEOEHMEM KOHTPOSIbHbIX 3adaHun M JoMallHux paboT, NPOBEPKON KOHCMEKTOB
nekunn, Nnepuoan4ecknM ornpocoM criyluatenen Ha 3aHATUSIX.

dopmbl, MeTOoOgbl M MNEPUOAMYHOCTb  TEKyLWero KOHTponsa onpegensiet
npenogasarterb.

Mpn Tekylwem KOHTPOsfe YPOBEHb OCBOEHUS y4eBHOM OUCUUNIMHBI U CTENEeHb
CCOOPMUPOBAHHOCTN KOMMETEHUUN OrNpedeniaioTCa OLEeHKaMM «3a4TeHO» WU «He
3a4YTEHO.

OnuncaHue TexHonornu nposegeHunsA
TeCTI/IpOBaHI/Ie N KOHTPOJIbHbIE pa6OTbI npoBOoaATCA NMMCbMEHHO.



TpeboBaHue K BbINONTHEHUIO 3a4aHUN
KoHmponbHas paboma

3a KOHTPOsbHYl0O paboTy CTaBUTCS OLUEHKa «3ayTeHo», B Crydae, ecnu
oby4aroLLMINCs BbIMOHWI:

- MpaBWIbHO B MOSTHOM OObeMe BCe 3adaHusi KOHTPONbHOW paboThl, Mokasan
OTNNYHbIE BriAAEHMS HaBblKaMW MPUMEHEHUS MOMYYEHHbIX 3HAHWUA WU YMEHWUA Npu
pelleHnn npodeccrmoHanbHbIX 3aa4 B paMkax YCBOEHHOro Matepuana;

- O6y‘-la}OLIJ,I/Il7ICFI BbIMONMHUIT BCE 3adaHust C HeOONbLUMMW HETOYHOCTAMU U
nokasaJsl Xxopowiune BliageHna HaBblkaMi NMPpUMEeHEHUA MoJTyYeHHbIX 3HaHUN U yMeHMVI
npu peleHnn I'IpO(*)eCCVIOHaJ'IbeIX 3alad B paMKax yCBOEHHOIo Matepuana,

- o0y4arowmii BbINOSHUI MOMOBUHY W3 MNPEASIOKEHHbIX 3a4aHWA NPaBUIbHO,
ocTarnbHble C CyWeEeCTBEHHbIMU HETOYHOCTAMM M MNoKasan YAOBMNeTBOpUTENbHOE
BrMaJieHne  HaBblkaMy  MOJSIYYEHHbIX  3HAHWA WM YMEHWA NpU  peLUueHum
npodeccroHanbHbIX 3a4ad B pamKax yCBOEHHOro Matepuvana.

B ocTanbHbIX criyyasx obyyatoLiemycsi CTaBUTCS 3a KOHTPOSbHY0 paboTy «He
3a4TEHOY.

20.2 NpomexyTo4yHaa aTrectauus

NMpomexyTouyHaa aTtTecTauus npegHasHadeHa Ans onpefeneHns  YpoBHSA
OCBOEHUA Bcero obbema yyebHOM AncuMnnUHbIL. [MpomexyTodHas aTTectaums no
ancuunnunHe «MeToabl oNTUMMU3aUUn» NPoBOAUTCS B hOpMe 3K3aMeHa.

I'Iepequb BOMPOCOB K 3K3aMeHYy:
. AGctpakTtHas Teopema depma.
. [Ipocreiimias 3ajaya BapuallMOHHOTO UCUUCIICHUS. Y paBHEHUE Diliepa.
. Jlemma Jlarpanxa.
. [lepBpie HHTETpAIIBI B YACTHBIX CIIy4asx YpaBHEHUs DWiepa.
. 3agaya o OpaxucToxpoHe (C pereHueM)
. Teopema u nemma [lro-bya-Peiimona.
. 'magkocTh 3KCTpEeMaiei.
. 3amaua [Iyaccona
. OYHKIIMOHAJIBI OT BEKTOPHBIX (DYHKITUN
10. 3amaga OcTporpaackoro
11.3agauga bosbia
12.Bropas Bapuarnus. Teopema o 3HaKe BTOpoi Bapuaiuu. Bropas Bapuarus B
MPOCTEUIIEN 3aa4€ BAPUALIMOHHOTO UCUHUCIICHUS.
13.Teopema Jlexxanmpa.
14.Teopema Jlexanapa-Jlarpanxa
15.Ycnoue Axobu
16. Heocumssinust ypaBHeHUs1 SIkoOu
17.Teopema IllTypma
18. Teopema o HeocuMIIALMH (00 SKBUBAJIEHTHBIX YCIOBUSIX)
19. Ycunennas teopema Sxodu
20. JlocTaToO4HOE YCIOBHUE CIA00TO AKCTpEeMyMa
21. JlemMa 00 OILIEHKE «XBOCTa.

©Coo~NOoO UL WN -



22. Teopema 00 sKCTpeMyMe JIMHEHHOTO (PYHKIIMOHAIA
23. Beimykias o6osiouka. Teopema 0 BBITYKJI0M 000JI0UKe.
24. Kputepuit BBITYKIOCTH.

25. Teopema 0 JOCTHXKEHUHU SKCTpEMyMa B KpailHEH TOUKe.
26.ANTopuT™M CUMILIEKCHOTO METO/1a

27. IlocTaHoBKa 33/1a4¥ ONTUMAJIBHOTO YIIPABICHHUS.

28. Jlemma 1 o caBure ynpasiieHuUs.

29. Jlemma 2 0 Cymepro3ulliy yIpaBICHHA.

30. [IpuHIUIT ONTUMATHHOCTH.

31. YpaBuenue bennmana asis 3agaun ObICTPOCHCTBUS.
32. Ilpunnun makcumyma [loHTpsiruHa.

MpomexyToyHas aTtTecTaumsi, kKak NpaBuo, OCYLLLECTBNSETCS B KOHLIE ceMecTpa
N 3aBepluaeT nsyyeHnme AMcUMNuHbI. MpomMexyToyHas aTTecTtauusl NoMoraeT OUEeHUTb
Bonee KpynHble COBOKYMHOCTM 3HAHWA W YMEHMUI, B HEKOTOPbIX Cryyasx — Oaxe
dopMumpoBaHMe onpeaerneHHbIX NpodeccuoHanbHbIX KoMneTeHuun. Ha ak3ameHe
OLEHMBAETCs YPOBEHb OCBOEHMS Y4eOHOM ANCLUMNINHBI U CTENEHb ChOPMUPOBAHHOCTH
KOMMNETEeHLUM onpenensitoTcs oLeHKamu «OTMUYHOY, «XOPOLLIOY,
«YOOBMNETBOPUTENBHO», «HEYIOBNETBOPUTENBHOY.

OnucaHue TexHonornm npoeeaneHus
Ha ak3ameHe CTyAOeHT BbITArnBaeT ouner, KOTOprl71 coaoepXnuTt OBa

TEopeTUYEeCKMX Bompoca n YeTblipe npakTuyecknx. Bce Bonpockl u 3agayun, Bxoaswme B
GuneTbl, OXBaTbIBAOT BECb MaTepuar, U3y4aeMblii 3a BECb CEMECTP.

IIpuMepHBIH KOMILIEKT OMJIETOB /ISl IK3aMEeHa

KoHTponbHO-n3mMeputenbHbin maTepuman Ne 1

1. 3amaua bonsna
2. DKCTpeMyM JIMHEUHOTO (PyHKIIMOHATA

3. Boimummre ypaBHEHUE U YCIOBUS, KOTOPBIM JODKHA yIOBIETBOPSITH TOUKA
MUHUMYMa (QyHKIMOHAJA

1
®(u) =J-§dx+u(0)+u(l)
0

4. B03MOXEH JIM cllydail, KOr/ia SKCTpEMYM JIMHEHHOTO (PyHKIIMOHAJIA
JIOCTUTAeTCs BO BHYTpPEHHEW Touke kommnakra G?



5. Brinuinre ypaBHEHUE U YCIOBUS, KOTOPBIM JIOJKHA YAOBIETBOPATH TOUKA
MUHUMYMa (QyHKLIHOHAJIA

1urr2 1
®(u) = [—dx—Juxdx, u(0)=u'(0)=0.
0 2 0

6. Pemnre cMMIIEKCHBIM MCTOJOM

X1 — X — X3 + 2X4—> max
— X1 +2Xp —Xg+ X4 £2
2% + X9 + X3 —2X4 <12
2X1 +2X9 +4X3+2X4 <6
xi=0 j=1...4.

CoctaButenb M.B. 3BepeBa

(nopnucek)

KoHTponbHo-mn3mepuTensbHbin matepuan Ne 2

1. AGctpaktHas Teopema Depma.

2.YpaBuenue bennmana s 3a1aun ObICTPOICHCTBUS.

G +nu?
3. BeimummTe nepByro Bapuanuio GyHKuuoHana ®(u) = J.fdx —Iudx,
0 0

3aJJaHHOI'0 Ha IIPOCTPAHCTBE clon

4. Pacnumurte ypaBHeHue bennmana aiis 3agaun x'=x+u, |ul<l, B R1. Ilycts
T(x) = x2.

S. BelinumuTe ypaBHEHUE U YCIIOBUS, KOTOPBIM JIOJIKHA YAOBIIETBOPATH TOUKA

MUHUMYMa (QyHKIIOHAJA
1702 n2
D) = j%x, u(0)=u'(0) =0, u(l)=0.
0

6 Pemmre cMMIIEKCHBIM MCTOJOM



X1 — X9 — X3 +6X4—> max

— X1 +2X9 —Xg3 +Xg <2

Xq + Xo + X3 —2X4 <12

2X1 +5X9 +4X3+2X4 <6

XjZO j=1....4.

CocTaBuTtenb

M.B. 3BepeBa

(noanuchb)

KpuTepum BbiCTaBNeHMs OLIEHOK:

OueHkun

Kputepum

OTnnyHo

oby4yalolnncs nNokasbiBaeT BbLICOKMA WMHTENNEKTyalbHbIA U
OOLLEKYNbTYPHbIA  ypOBEHb, [NyOOKOEe W BCECTOpPOHHEee
3HaHWe npegmMeTa, Ha BCe BOMNpocbl 6Guneta AaHbl
npaBusbHbIE ncyepnbiBaoLme OTBETHI, npusegeHbl
AokasaTenbcTBa obydaroLwmmnca apryMeEHTUPOBAHO U FNIOMMYHO
nanaraet maTepuvan, NpaBUIbHO pellaeT BCce MpeasioXeHHble
npakTnyeckne 3afaHus; [LOMONHUTESbHbIE BOMPOCHI  He
BbI3bIBAKOT 3aTPYAHEHUI

XopoLlo

oby4valoWmnncss nokasbiBaeT CBOWM  WHTENNeKTyanbHbIn U
0OLLEKYNbTYPHbIM YPOBEHb, TBEPAO 3HAET npeameT ydebHou
AUCUMNIINHBI, FIOTMYHO U3naraeT WU3yYeHHbIn maTepwuan,
yMeeT MNPUMEHATb TeopeTuyeckue 3HaHus On9  pelleHus
NPaKTUYECKNX 3afaHus, Ha BOMNPOCbl OuneTbl MNOMyYeHbl
NoSIHble U BepHble OTBEThbI, NPMBEAEHO [0OKa3aTeNnbCTBO, HO
ecTb HebonbliMe HeTo4YHOCTM B  (POPMYNMPOBKAX U
3aTpygHeHus Npu OTBETE Ha AONOSTHUTENbHbIE BOMPOCHI

YoBneTBOPUTESIbHO

oby4arommncs nokasbiBaeT CBOW OOLLEKYNbTYPHbIA YPOBEHD,
B OCHOBHOM 3HaeT npegMeTt y4yebHOW AUCUMNNUHBLI, 3HaeT
OCHOBHblE OnpeaeneHns n TepMuHbl, UMeeT onpeneneHHble
3HaHus NpegMeTa, npakTudeckue 3agaHnsa pelnTb He MOXET,
TaKKe He MOXET NPUBECTUN JoKa3aTenbCTBa.

HeynoBneTBOpUTESbHO

CTEMEHb OCBOEHMSI Yy4eGHOW AUCUMNIUHBI 0By4aemMbiM He
COOTBETCTBYET KPUTEPUSIM, NpPeabsBNsSeMbIM K OLEHKe
«YOOBNETBOPUTENBHOY»

20.3 PoHA OLUEHOYHbIX cpeaAcTB C(hOPMUPOBAHHOCTU KOMMETEHUUN CTYOEHTOB,
pekomeHAyeMbi AN NpoBeAeHUsl AMarHOCTUYeCKuX paéor

1) 3aKkpbIThle 3agaHUg (TECTOBbIE, CPEeaHUN YPOBEHb CIOXHOCTN):

3ananue 1 IlepBas Bapuanus ¢hyHKIIHMOHATA () (X) onpeaensieTcs Kak




2

A 22 (I)(X+Zh) HpHﬂ;ZO

b cD(X"‘/lh) Hpni:O
d

b ——D(X+ Ah) wu A =1

3aganue 2

[lycTh mMeeTcss TpH TMOCTaBIIMKA OJHOPOAHOTO ToBapa c 3amacamu 40, 25, 35 en. u Tpu
noTpeOuTeNss 3TOro ToBapa ¢ nmorpedHoctsmMu B koiaumdectBe 50, 30, 20 ea. COOTBETCTBEHHO.
CrouMocTH MEepeBO30K €IMHUIIBI TOBapa OT KaXKIOrO MOCTABIIMKA K KaXKIOMY MOTPEOUTEIIO

3a/1aHbl MaTpuiel Tapudos ( B JI€H. €]1.)

~N b e
g o N
W © N

Tpebyercs HAlTH MJ1aH MEPEBO30K C MUHUMAJIbHOW CTOMMOCTBIO. BbIOpaTh, kK KakoMy THUITY
OTHOCHTCS dTa 3a/1a4a

A 3agaya TMHAMHYECKOTO IPOTpaMMHUPOBAHUS
b 3anaya nuHeitHOro MporpaMMUpPOBAHUS

B 3anaua BITYKIJIOr0 MPOrpaMMHUPOBAHUS

I' 3anaya HEMMHEITHOTO MPOrPaMMUPOBAHUS

3amanmne 3

1
BeimumuTe ypaBHeHus Jiiepa st pyHkimonana O (X) = I(X'Z —x*)dt, x(0)=x(1) =0
0

AX"+x=0
pX"—X=0
B X"+2Xx=0
3aganue 4

1
Beimuinute BTOpyro Bapuaiuio s Gpyaknuonana d(x) = _[(X'Z —x*)dt, x(0)=x(1)=0
0



A [(2h?=2n?)dt, h(0)=h(1) =0

b _l[(Zh'2+ 2h2)dt, h(0)=h(1)=0
b j(h'2+ 2h2)dt, h(0)=h(1)=0

3amanue 5

B cyrouHblii panMoH BKIIOYAIOT JBa MPOAYKTa MUTAHHS Pl u PZ, MpUYEeM MPOIYKTa Pl
JOJKHO BOUTH B pauuoH He 6onee 200 en. Croumocts 1 en. mpoaykra P; cocraBiser 2 pyo.,

nponykra P, — 4 py6. CoxepxaHue NUTATENbHBIX BEUIECTB B 1 €. MPOAYKTa, MUHUMAIIbHbIE

HOPMBbI HOTpe6J'ICHI/I$I YKa3aHbI B Ta6J'II/II_Ie. Ol'[peI[eJ'II/ITL PpalruoH IMUTaHUsL, CTOUMOCTb KOTOPOI'O

OyJ1eT HauMEeHbIIIEH.

IIuTarenbHbie MunuMansHas HOpMa HOTpe6J'IeHI/IH ConepmaHI/Ie IUTATCJIbHBIX BCIIICCTB
BellleCTBA B | en. mpoaykra

Pl Pz

A 120 0,2 0,2

B 160 0,4 0,2

Pemenne MoKeT OBITH HAMAEHO C IIOMOIIILIO:
A. I'papuueckoro metona
b. MeToaa moTeHIIMAIOB
B. CumriuiekcHoro meroaa
I'. MeTona MUHUMAILHOTO DJIEMEHTA
J1. MeTrona ceBepo-3anagHOro yria

3aganue 6
Jns ymydinenust (UHaHCOBOTO MOJIOKEHUS (UpMa MPHHIA pelieHre 00 YBEJTMYEHUU BBITYCKa

KOHKYPEHTOCTIOCOOHOM MPOAYKIMH, AJS YEro MPHUHSTO pelieHHe 00 YCTaHOBKE B OJHOM U3

2
[IEXOB JIOMOJHUTENIBHOTO 000pya0BaHus, 3aHuMaronero 19/3 M~ miomanu. Ha npuoGperenue
JIOTIOJTHUTENBHOTO 00opyaoBaHus (upma Bbaenwia 10 y.e., Ipu 3TOM OHa MOXET KYNUTh
oOopynoBanue 2 BuJ0B. [IpnoOpeTeHne oHOro KoMIulekTa obopynoBanus 1-ro Buzaa ctout 1

y.e., 2-ro Bunaa — 3 y.e. [IpuoOpeTenne oJHOTO KOMIUIEKTa 000py/A0BaHUs 1-T0 BHJIa TO3BOJISIET



YBEJIMYUTH BBITYCK MPOAYKLUHUU B CMEHY Ha 2 IIT., @ OJHOTO KOMILJIEKTa 00OpyI0OBaHUS 2-TO

BUJa — Ha 4 mWT. 3Has, 4TO JUIsl YCTAHOBKM OJHOTO KOMILIEKTa OOopyaoBaHus 1-Tro BHaa

TpeOyercs 2 Jl/l2 IUIOLIa/IU, a 171l o0opynoBaHus 2-ro Bujga — 1 Jl/l2 IUTOMIA/IU, ONIPEIETUTh TaKON
HA0Op JTOMOJHUTENLHOTO 000PYI0BaHUS, KOTOPBIN Aa€T BOZMOKHOCTh MAaKCUMAIbHO YBEIUYUTh
BBIITYCK MTPOJTYKIIUH.
K xakoMy THmy 3a/1a4 OTHOCUTCS JTaHHAasA?

A. 3agaua 1eno4YrcIeHHOT0 MPOrpaMMHUPOBAHUS

b. 3amaua BRITYKIJIOrO IPOrpaMMHUPOBAHUS

B. 3&,[[3‘13 AUHAMHUYCCKOI'O ITPpOrpaMMHUPOBAHUA

3amanue 7
Haiitu makcumyM QyHKIIMOHATA L=2 X1 + Xy mpu orpaHUYeHHAX

2 2
X~ + X" <16,
X2 20.

A4V5 5.5 835 T 0

3aganue 8

Bolunicnute 3HaueHWe JONMYCTHMMOM OJKCTpeMaiau B Touke X=-0,5 118 QyHKIHOHaNa

D(X) = j- (12tx — x'*)dt, x(=1) =1, x(0) =0

A -0,125
b -0,523
B -0,5

2) OTKDbITbIE 3aaaHUg (TECTOBbIE, MOBbLILLIEHHbLIN YPOBEHb CITIOXXHOCTU):

3axanue 1

Bri6epute BepHbI€ YTBEPKICHUS
A. MHoxecTBO G BBIIYKJIO, €CITH OHO COJCPKHUT CBOM KpailHUE TOUKH.
b. MuoxectBo G BBINYKJIO TOT/Ia U TOJBKO TOTJa, KOT/Ia OHO COBMAJAaeT CO CBOEH BBIMYKION

000JI0UKOH.
B. MHoxecTBO BbINYKJIOE, €ClIM C JII000H Mapoil TOYEK OHO COJEPKUT OTPE30K, HX

COEIUHSIIONINH.



I'. MHOXECTBO KpallHUX TOUYEK SIBJISIETCS BBITYKJIBIM.

3aganue 2
o 1
Brruucnure 3HaueHue nepBol Bapuanuu (PyHKIIMOHAIIA f o x'? dt B Touke X=t 110 HaNPABJIECHUIO

h=t.

3amanue 3
Beimnuinmre 3HaYCHUE TOMYCTHMON SKCTPEMAITH JIJIs (yHKITMOHAIA

D(x) = .l[(x'z—xz)dt, X(0) = x(1) =0 B Touke X=0,5

3aganue 4

BrinuiiTe 3HaU€HHUE JOIMMYCTUMOM dKCTpeManu (GyHKIIHOHAIA f01(720t2x - x”z)dt, x(0)=0,
x’(0)=1, x(1)=0, x’(1)=2,5 B Touke t=0,5

3amanue 5

T

2

byner mu ¢pynxmonan ®d(h) = '[ ("> =h*)dt, h(0)=0= h(%) HEOTPULIATENbHBIM?
0

3aganue 6

Byner nu ypaBHeHue

—((t2 + 5)U ') "+ (Sint + 7)U =0 HeocnuIMposars Ha [0,1]?
3ananue 7

YCcTaHOBUTE COOTBETCTBHE MEX]y TUIIOM 33/1a4M M Hanbosee 4acTo MPUMEHSIEMbIM METOJIOM €€
peteHus

1.3amaua MMHEMHOrO MPOrpaMMHUPOBaHUS

2.3a7aua 11eJI0YMCICHHOTO POrpaMMHUPOBAHUS

3. TpancnopTHas 3a7aya

4 3agaya AMHAMUYECKOTO MPOTrPaMMHUPOBAHUS

A. Meron bennmana

b. CuMIIeKCHBIN METOT

B. Mertoz I'omopu

I'. MeTtox moTeHIInaIOB

3amanne 8
[TycTh mwMeeTcss TpH TMOCTaBIIMKA OJHOPOJHOTO ToBapa ¢ 3amacamu 40, 25, 35 en. u Tpu

noTpeduTeNst 3TOro ToBapa ¢ norpedHoctssMu B KonumdectBe 50, 30, 20 en. cOOTBETCTBEHHO.
CronmocTH MNEPEBO30K €AMHUIIBI TOBApa OT KaXXI0I'0 IMOCTaBIIMKA K KaXJIO0OMY HOTpe6I/ITeJ'IIO

3a/iaHbl MaTpuiieil Tapudos ( B JIeH. e11.)
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TpeGyercs HAWTH IJ1aH MEPEBO30K C MUHUMAJIbHOM CTOMMOCTBIO.

OnTUMabHBIN TUTaH MEPEBO30K MOYKET OBITh HAalJIEH C TTIOMOIIBIO:
A. I'pahuyeckoro merona
b. Mertona noreHmainoB
B. CummiekcHoro meroaa
I'. MeToma MUHHMMAILHOTO 3JIEMEHTA
J1. Merona ceBepo-3anagHoro yria

3amanue 9

B cyTouHBIl painyoH BKIIIOYAIOT JBa MPOJYKTa MUTAHUS Pl u P2, MpUYEM HPOIYKTa Pl
JIOJDKHO BOMTH B paunoH He Oosiee 200 exn. Croumocts 1 en. nponykra P; cocrasuser 2 pyo.,

nponykra P, — 4 py06. CoxepxaHue NUTATENbHBIX BEUIECTB B 1 €. MPOAYKTa, MUHUMAIIbHbIE

HOPMBI TIOTpeOIeHHs yKa3aHbl B Tabnuie. OnpeaenuTh pauoH MUTaHUsA, CTOUMOCTb KOTOPOTO

OyJeT HauMEHbIIIEH.

IIutaTenbHble MunumaibHas HopMa CopepxaHue MUTATEIBHBIX BELIECTB
BELIECTBA notpeOieHus B | en. nponykra
P, P,
A 120 0,2 0,2
B 160 0,4 0,2

B otBeTr HaIlncaTb, CKOJIbKO €AWHUII ITPOAYKTa P2 JIOJDKHO BOUTH B ONTUMAJIbHBIN palroH

3apanme 10. Pemuts 3amady. B oTBeTe yka3are MUHHUMaIbHOE 3HaYCHHE (DYHKIIMOHATIA

(3%, + X, =9,
X, +2X, > 8,
X, + 6%, >12,
X =0, x,=0.

L = 4%, +6X, = MiN npu orpanuuenusx

3axanue 11
Jns ynydmenust puHaHCOBOTO MOJIOXKEHUs (upMa MpHUHsIIA perieHre 00 YBEJIMUYEeHUHN BBITyCKa

KOHKprHTOCHOCO6HOI>'I NpoaAyYKIUHU, A Y€ro IpUHATO PCUHICHUC 00 YCTaHOBKEC B OJHOM U3

2
[IEXOB JIOMOJIHUTEIILHOTO 000pyioBanHusl, 3anuMaromiero 19/3 M mnomanu. Ha mpuobperenue



JOTIOJTHUTEIBLHOTO 00OpymoBaHus (upma Bbaenmia 10 y.e., IpU 3TOM OHa MOXXET KYIHUTh
obopymoBanue 2 BuaoB. [IpnobpeTeHre oJHOr0 KOMIUIEKTa 000pyaoBaHus 1-ro Buaa cTouT 1
y.e., 2-ro Buga — 3 y.e. IlpuoOperenne oqHOro KOMIUIEKTa 000pyHoBaHHs 1-TO BUJa MO3BOJISET
YBEIMYUTH BBITYCK MPOAYKIIMK B CMEHY Ha 2 INT., a OJHOTO KOMIUIEKTa 00OpYAOBaHUS 2-TO

BHUJa — Ha 4 mr. 3Ha${, 4TO 11 YCTAaHOBKHM OJHOI'O KOMIIJIICKTA 060py,I[OBaHI/I5[ 1-ro BHUAa

2 2
Tpebyercs 2 M  momanay, a s o0opyaoBaHus 2-ro Buga — 1M miomanu, ONpeaesuTh
Takol HaOOp JOMOJHUTEILHOTO 000pPYHIOBaHUs, KOTOPHIM JaeT BO3MOXXHOCTh MaKCHMalIbHO
YBEJIUYUTh BBINYCK TPOAYKIIMU. B oOTBeTe yka3aTh ONTHMAJIbHOE YHCIO KOMILJIECKTOB

obopynoBaHus 2 BUA.

3aganue 12
Haittu wmakcumym  QyHKIUU F= 5X1 + 2X2 + X3 TpH yCIOBUSAX HEOTPHLATENBHOCTU

MNEPEMCHHBIX U YCIIOBUAX
X; +3X, — X3 <6,
Xy + X3 <4,
3X; + X, < 7.
B oTBeTe ykazarh onTUMalbHOE 3HAUEHUE 1I€JIEBOM (PYHKIIMH, OKPYTJIUB PE3YIbTAT /10 COTHIX

3amanue 13

VYkaxxuTe onTuManbHOE 3HaUeHHE 11e1eBON (QYHKIIUU J1J1s 337a4u, IBOMCTBEHHOM K
IIPUBEICHHON

X, — X, — X3 +2X ,— Max
=X +2X, =X, + X, <2
2%, + X, + X3 —2X, <12
2X +2X, +4X+2X, <6
x; 20 j=1..4

3amanmue 14

CocTaBUTh ONTUMAJBHBIA IUIAH TEPEBO3KH 3JEKTPOOOOPYIOBaHHMS OT TpPeX MOCTABIIMKOB C
rpy3amu 240, 40, 110 en. x yerslpem HacesneHHbIM ITyHKTaM ¢ 3anpocamu 90, 190, 40 u 130 T.
CroumocTH TEpeBO30K E€AMHUIIBI T'py3a OT KaXKIOTO IMOCTABIIMKA K KaXKIOMY IMOTPEOUTEINIO

3aJaHbl ManI/II_ICI\/'I



/7 13 9 8
14 8 7 10
3 15 20 6

HyxHO cocTaBuTh IUIaH MEPEBO30K C MHUHUMAIbHOM CTOMMOCTBIO. BpIlHcaTh B OTBET

MHWHHUMAJIbHYIO CTOUMOCTD IIEPEBO3OK.

Kputepun n wkanbl oueHnBaHua 3agaHum ®0C:

1) 3apgaHung 3akpbiToro Tuna (BbI6op 0aHOro BapuaHTa oTBeTa, BEpHO/HEBEPHO):

e 1 6ann — ykasaH BepHbIN OTBET;
o 0 6annoB — yka3aH HEBEPHbIN OTBET.

2) 3agaHung 3akpbIToro Tuna (MHOXeCTBEHHbIV BbIOOD):

e 2 6anna - ykasaHbl BCe BEPHbIE OTBETHI;
e 0 6annoB — ykasaH x0Tsi 6bl OONH HEBEPHbLIN OTBET.

3) 3apaHug 3akpbiToro TMna (Ha cooTBeTCTBMUE):

e 2 6anna — Bce COOTBETCTBUSA ONpeaeneHbl BEPHO;
e 0 6annoB — xoTa Obl 0OAHO CONOCTaBNEHNE ONPeaeneHo HEBEPHO.

4) 3agaHug OTKPLITOro Tuna (KOPOTKUM TEKCT):

e 2 6anna — ykasaH BEpHbI OTBET,;
e 0 6annoB — yka3aH HEBEPHbLIN OTBET.

5) 3apaHug oTkpbiTOro TMna (4ncrno):

e 2 6anna — ykasaH BepHbI OTBET;
e 0 6annoB — yka3aH HEBEPHbLIN OTBET.

3apaHua pasgena 20.3 peKOMeHAYHTCA K MCNONb30BaHUIO MpU NpoBeAeHUn
ANarHoCTUYEeCKUX paboT C uenbio OLEHKM OCTaTO4YHbIX pe3ynbTaToB OCBOEHUS
AaHHOW AUCLUUNNUHBI (3HAaHUW, YMEHUIN, HaBbIKOB).



