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PABOYASA NMPOrPAMMA YYEBHOM OUCLUUNIUHDbI
b1.0.18 MeToabl onTUMH3ALUNT

Kod u HaumeHosaHue ducuunsuHbl 8 cCoOomeemcmauu ¢ y‘-le6HbIM riaHom

1. Koa n HammeHoBaHWe HanpaBneHUs NoAroToBKu/cneLnanbHOCTH:

01.03.04 TlMpuknagHas maTemMaTtuka

2. NMpodcdunb nogroToBku/cneunanusauyms :

[MpMeHeHne maTemMaTUYECKUX METOLO0B K PELUEHWNIO NHXEHEPHBIX 1 3KOHOMUYECKUX
3apay

3. Keanudwmkauma BbinyckHuka: bakanasp

4. dopma obyyeHua: OyHas

5. Kadeppa, oTBevawwas 3a peanusauuio aucuunnuHbl:  Kadegpa
MaTemaTU4ecKoro aHanmsa

6. CoctaBuTENM NPOrpaMmmbl:
(®UO, yyeHass cmeneHb, y4eHoe 38aHue)
3BepeBa Mapraputa bopucoBHa, kKaHg. u3-MaT. HaykK, JOLEHT

7. PekomeHpoBaHa: HaydyHo-meToanyecknm CoBeTOM MaTeMaTuyeckoro cakynbteTa,
npotokon ot 18.03.2025 Ne0500-03

8. YuebHbIn roa: 2027-2028 CemecTtp(bl): 5



9. Uenu n 3apgaum y4ebHOM AUCLUNIINHDI:
Llensimu oceoeHusi y4ebHOU OucyurniuHbl 68715IK0MCS:

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

- nony4vyeHme 06a30BblX 3HaHMM U (OPMUPOBAHME OCHOBHbIX HaBbIKOB MO
MeTogaMm OonTMMM3auuMn, HeobxoauMbIX AONs  pelweHus 3adad, BO3HUMKaKWMUX B
NpaKTU4eCKON OesATeNbHOCTY;

- pa3BUTKE NTOrMYECKOTO MbILLNEHMS;

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

annapara

3adayu y4yebHoU OuCyUMNIUHbI:

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

- oBnageHve CTyaeHTaMn OCHOBHbIMW MaTeMaTU4YeCKUMU MOHATUAMM MEeTOLOB
onTUMM3aLmu,;

- BblpaboTka YMEHUM aHanuauMpoBaTb MOJSlyYeHHble pe3ynbTaThbl, pelwaTtb
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.

Aucumnnuua «MeTtoabl onTuMmMsauumn» 6asmpyeTcs Ha 3HaHUAX, NONTYYEHHbIX 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), COOTHECEHHbIEe C MIaHUpyeMbiMU pe3yribTaTaMu OCBOEHUS
obpasoBaTenbHOW NporpaMmmbl (KOMMNEeTEHUUS MU BbIMYCKHUKOB):

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

OlK-1 CnocobeH OrK-1.1 | OMK-1.1 3HaTb OCHOBHblE onpefeneHus, NMOHATUS
NPUMEHSATb O6napaet W ngen n3yvyaembix pasgesnios Kypca.
3HaHue 6asoBbiMK
byHAaMeHTarnbHO 3HaHuaMu, YmeTb NPUMEHATb MaTemMaTu4eckum
M Matematukm u MonMy4YeHHbIMX B | annapaTt QAfis  pPeleHus MNOCTaBIEHHbIX
€CTeCTBEHHO- obnactn 3aja4y, aHanuauposaTb  MOMy4YeHHble
Hay4HbIX MaTeMaTU4ecknx | pesynbTathbl.
ONCLUMINH npu " (nnn)
pelweHnn 3agjad B €CTeCTBEHHbIX Bnagetb  OCHOBHbIMW  TEpMUHaAMKU U
obnactu HayK YTBEPXKAEHUAMU, Nony4YeHHbIMM B




[eATenbHOCTN Ha
OCHOBE
TEOPETUYECKNX
3HaAHUN.

€CTECTBEHHbIX obnacTtu nsy4yaemoro Kypca.

HayK "

NHXXEHEPHOM OriK-1.2 OriK-1.2 3HaTb Kak MCronb3oBaTb OnpeaerneHus,

npakTuke Ymeet MOHATUS n noeun 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.

OrlK-1.3. | OlK-1.3. 3HaTb MeToabl peLueHna 3agad

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

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

Brnagets  HaBblkamu Bblbopa MeTOO0B
peweHns  3agady  NpodeccuoHarbLHON
[eaTenbHOCTU.

12. O6beM AgucuuniIMHbI B 3a4YeTHbIX eAuHuuax/yac.(s coomsemcmsuu ¢ yyebHbIM

nnaHom) 4/144

dopma NpoMeXYyTOHYHON aTTeCTaLUMNU(3avem/sk3ameH) IK3aMEH

13. TpyaoeMKoCTb NO BMaam y4ye6Hon paboTbl

Mo cemecTpam
Bcero P
Bug yuebHou paboThl
cemecTp
KoHTakTHast paboTa 68
nekumn 34
B TOM 4ucre: npakTu4eckme 34 34
nabopaTtopHble 0 0
CamocTodaTensHas pabora
B TOM 4YuMChe: KypcoBas paboTa (NpoekT)
dopma NpoOMEXYTOUHON aTTecTaLmm
9K3aMeH
WTtoro: 144 144




13.1. CopgepxaHue AUCLUMIIUHBI

n/n Peanusauus
pasgena
HanmeHoBaHune AONCUUNIINHBI C
pasgena CopaepkaHue pasgena QucUUnivHbl NMOMOLLbIO
ONCUNNIINHbI OH-NanH Kypca,
QYMK
1. Nlekuunm
1.1 | Hpocreiimasn Teopema ®epma U1 pyHKINOHANA B THHEHHOM Kypc Metonbt
3aa4a HOPMHPOBAHHOM IpocTpaHcTBe. IlepBas Bapuanus. ONTUMU3AIUN
BApHUALIMOHHOTO VYpaBuenue Oitnepa. Jlemma Jlarpanxka. YacTHble cityyan (edu.vsu.ru)
HCUYUCJICHUS. ypaBHeHus Ditnepa. 3anada o 6paxucroxpone. Teopema [ro-
bya-PeiimoHa. I'1ankocTs 3KCTpeMaiy B IPOCTEULIEH 3a1a4e
BapHUaIMOHHOI'0 UCUUCIICHHSL.
1.2 | Venosus VYenoeue  Jlexanmpa.  YcuieHHoe  ycnoBue  Jlexanapa.
IKCTpEMyMa B VYpaBHenue Sxo6u. Bropas Bapuamus. Teopemsr Illtypma.
IpocCTeNIel 3anade
VYcnoBue, 3KBHBaJIEHTHOE YycioBuio Sko6u. Jloctarounsie
BapHalMOHHOTO
S — YCIIOBHS DKCTPEMYMa.
1.3 3amaun OYHKIIMOHA, 3aBUCSIINI OT BEKTOpHOU (GYHKIWH. 3a1aua
BapUaLlMIOHHOTO Bonbua. M3onepumerpuueckas 3aiada. Y paBHeHHE Dilnepa-
WCUMCIICHUS [lyaccona, Ditnepa-OcTporpackoro. Y coBHbIN 3KCTPEMYM
B 3a/la4aX BapUaLlMOHHOIO UCYUCIIEHU. MeToa MHOKUTENEeH
Jlarpanxa. 3amaya ¢ MOABMKHOM IpaHULEH.
1.4 | 3apauum nuHEiHOrO | DKCTpeMyM JIMHEHHOro (yHKIMOHAJa Ha MHOXECTBE B
NPOrpaMMHUPOBaHUsI | KOHEYHOMEPHOM  NIPOCTpaHCTBe. [ paduueckuil  MeTon
peneHus 3a1a4 JMHEHHOT 0 IpOTPaMMHUPOBAHUS.
CHUMILIEKCHBIN METOJ. Teopemsl JIBOIICTBEHHOCTH.
TpaHCIOPTHBIE 33/1a4H.
1.5 3amaun [locraHoBka 3agauu ONTHUMAJIBHOrO YyrpaBieHus. [IpuHIUn
ONTUMAIILHOTO ontumaneHocTH. [IpuHnmn  bennmana — JUHaMHUYECKOTo
yIpaBJIECHUs nporpaMMHpoBaHus. YpaBHeHue bemnmana.  [Ipunnun
MakcumyMa IlonTparuna. Teopema 0 4uclle MEPEKIIOYEHUI.
Meron pemrenus 3anad 6e3 orpanndenus. Meron HeroToHa.
MeTtoas! CONpsKEHHBIX HampaBilcHUN. UMCIEHHbIE METOABI
pemieHns 3aa4 ONTHMH3ALNT
2. [Mpakmuyeckue 3aHsimMusi
2.1 IIpocreiimas YpasHenue Diinepa. YacTHbIE cilydau ypaBHEHUs Difepa. Kypc Metoast
3a1a4a ONTUMM3ALUN
BapUAIHOHHOTO (edu.vsu.ru)
WCUHUCIICHHSL.
2.2 | YcnoBus VYcnosue Jlexanapa. YcwieHHoe ycnosue Jlexxanzapa.
9KCTpEMyMa B YpaBaenue Sxobu. VYcnoBue, 3KBHUBAIEHTHOE YCJIOBHIO
npocreireii 3axade | SAxkoou. JlocTaTouHbIe YCIOBHUS SKCTpEMyMa.
BapHalMOHHOTO
UCUUCJICHUSI
2.3 3agaun DyHKIMOHAI, 3aBUCSIINHA OT BEKTOPHOH (YHKIHH.
BapUALIMOHHOIO VYpaBuenue Oiinepa-IlyaccoHa. YcnoBHbIN 3KCTpeMyM B
UCUUCIICHUS 3aJayax BapUalMOHHOIO UCUUCIEHHs. MeToJ MHOXUTeNnei
Jlarpanxa. 3anaya bosbna.
2.4 | 3apaun nuHeiiHOoro | I'padmueckmii  Meron — pemieHMs — 3ajad  JIMHEHHOTO
MPOTPaMMHUPOBAHMA | IporpamMmupoBaniust. CuMmmiiekcHbIii MeTton. TpaHCIOpPTHEIE
3aJa4H.
2.5 | 3amaun ITocraHoBKa 3amauM ONTHUMAIBHOTO yrpaBieHws. I[IpuHITHT
ONTUMAJIEHOTO Makcumyma [loHTpsruHa.

YIpaBJICHUS




13.2. Tembl (pa3aenbl) QUCUMNIUHBI U BUAbI 3aHATUN

HavnmeHoBaHue Bugpl 3aHaTUR (4acoB)

Ne TEMBI N KoHTponb

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

p | aaeia 6 6 0 8 7 27
BapHAIMOHHOTO
HCUHUCIICHHUSL.
YcnoBus
SKCTpEeMyMa B

2 | mpocreiimen 3anade 7 7 0 8 7 29
BapHAIMOHHOTO
WCUNCIICHUS
3amaun

3 | BapMalMOHHOTO 7 7 0 8 7 29
WCUUCIICHUS

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

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

14. MeToan4yeckune ykasaHma Ans odyvaromuxca no 0CBOEHUIO AUCLUMNIIUHDI
(pekomeHOayuu 0by4arouUMCcs 1o 0C80EHUI OUCUUNIIUHbI. yKa3aHue Haubosiee CrioXHbIX pa3desos,
paboma ¢ KoHcnekmamu fekuud, rnpe3eHmauuoHHbIM Mamepuanom, PeKOMeHOauuuU ro 8bIMNOSTHEHUO
Kypcoeol pabombl, 10 op2aHu3dayuu camocmosimesibHol pabomsi no oucyuniauHe u op)

Ona obecneyeHnss cucTeMaTU4eckon U perynspHoM paboTbl N0 U3YyYEHUIo
ANCUMNANHBI U YCMELLHOMO MNPOXOXAEHUA aTTecTauuni CTygeHTaM pekomeHayeTcs
npuaepXxmBaTbCsa creayoLero nopsaka obyyeHus:

1. CamocTodatenbHO onpegenutb 06beM BpeMeHun, Heobxoaumoro ansa npopaboTku
KaXkaom TeMbl.

2. PerynapHo nsyyatb Kaxagyro TeMy AUCLMNIIMHBI KaK NO KOHCMEKTaM Nekuun, Tak u no
PEKOMEHOOBAHHOW nuUTepaType, MCMOMb3yst 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. lMpn ycnewHoOM npOXOXKAEHUN PYOEXHbIX KOHTPOSbHbIX WCMAbITAHUA CTYAEHT
MOXeT NpPeTeHAOBaTb Ha COKpalleHWe MNporpaMmbl MPOMEXYTOYHOW (MTOrOBOW)
aTTectaumm no gUCUMNInHeE.

MeToauyeckune ykasaHusi 4ns oGy4arowmxcs NpyM camocTosTeNbHON paboTe.

1. CamocTosiTtenbHas pa60Ta o6yqarou_u/|xc9| HanpaeneHa Ha CaMOCTOoATEeSIbHOE
ocBOeHME BCeXx TemM Wn BOIMPOCOB yqe6H0|7| ancumniinHbl, nNpeaycMoOTpPEHHbIX
nporpamMmmMom. CamocTtoqatenbHas pa60Ta ABndAeTCA obsa3aTenbHbIM BMOOM
OeATeNIbHOCTN AOnA KaXxaoro o6yqarou_ter00ﬂ, ee obbem no yqe6Homy KypcCy



onpegensietcs yy4ebHbIM nnaHoMm. [lpu camocTtoaTenbHon pabote obyyarowmncs
B3aMMoOJencTByeT C peKoOMeHOOBaHHbIMW MaTtepuanamu npy MMHUMasrbHOM y4acTun
npenogasaTens.

CamocTosaTenbHasa pabota C yyebOHMKamu, Yy4eOHbIMM NOCOBUAMM, Hay4HOW,
CNpaBoOYHOM W NONYNAPHOW NUTepaTypon, MaTtepuanaMmm nepuogmyecknx nUsgaHum u
pecypcammn cetu Internet asnsetca Hambonee apP@eKTMBHBIM METOAOM MNOSyYEHUS
3HaHUN, NO3BOMSAET  3HAYMTENbHO  aKTUBM3WPOBATb  MpoLEecC  OBnageHusd
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 COpMynMpOBaHbl M O3BYYEHbl BO BpPEMSA 3aHATUN B
ayanTopun ansa ONONHUTENBHOIO pasbsACHEHNSA NpenofaBaTenem.

Ana ycnewHoro n nnogoTBOPHOro obecnevyeHnss UTOrOB CaMOCTOATENbHOM paboTbl
paspaboTaHbl y4eOHO-METOANYECKNE YKA3aHUs K CAMOCTOATENbHON paboTe CTyaeHTOB
Hag pasnuYHbIMK pasgenamu OUCUUNINHGI.

Buabl camoctoATenbHoM  paboTbl:  KOHCNEKTUpOBaHME y4ebHOM UM Hay4yHOM
nutepaTtypbl; npopaboTtka y4ebHoro matepmana (No KOHCNEKTam nekumn, ydebHom u
Hay4yHOW nuTepaType); paboTta B 3NEeKTPOHHOM GBuGIMoTevHom cucteme; pabota c
NHPOPMALMOHHBIMW  CMPABOYHBIMW  CUCTEMaMW, BbINOSIHEHWE [OMALLUHMX 3afaHun
(MpaKTUYECKMX N TEOPETUYECKUX); BbINOSMIHEHNE KOHTPOSbHbIX paboT; MOAroToBKa K
NPaKTUYECKNM 3aHATMAM; paboTa ¢ BonpocaMu 451 CaMOMNpPOBEPKMN.

Bce 3agaHus, BbINnonHAeMble CTyAeHTaMuM CaMOCTOATENbHO, NoanexaT nocneaylowen
npoBepKe npenogaBaTenem.

15. MNepeyeHb OCHOBHOU U AOMNOJSIHUTESNILHOWU NUTEpaTypbl, PECYPCOB UHTEPHET,
HeoOXoauMbIX ANsi OCBOEHUS AUCUMUMIWUHBbI (Criucok numepamypbl OGopMasemcs 6
coomeemcmeuu ¢ mpebosaHusimu FTOCT u ucrionb3yemcsi obwiasi ckeo3Has Hymepauyus 051 ecex 8udos
UCMOYHUKO8)

a) OCHOBHas nuTeparypa:

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 ucuuciaenue 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. Marematudeckoe mporpaMMHUpOBaHUE B IPUMeEpax U 3ajadax : yuyeOHoe

3 nocodue / N.JI. Axynnu .— U3n. 3-e, crep. — Cankr-IlerepOypr ; Mocksa ; KpacHonap
: Jlanp, 2011 .
ATttetkoB A.B. MeTosbl onTUMH3aLUY : yueOHOe 1mocodue : [1d CTyA. BbICHI. yuel.

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 : Perynsap. u xaotud. auHamuka : H-T komnbrotep. uccien., 2008 .

. [Toxopusiii FO.B. Kpatkuii Kypc MareMaTH4€CKO TEOpUM ONTUMAJIbHBIX 3a/1a4. -
Boponex : OAO "llentpanbHo-YepHozemHoe usgarensctso’, 2007,

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

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

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

1 I'enpdang .M. Bapuanronnoe ucuucienne / I.M. I'enbdang, C.B. @omun. - M. :

duszmariur, 1961.

Onwcronbi JI.O. JluddepeHnuanbabie ypaBHEeHHUS U BApHAIIMOHHOE UCYHUCIICHUE |
12 yueOHHK 1t Gu3. u ¢pus.-mMar. pak. yu-toB / JI. D. Dnbcromsl . - 4-e u3a. - M. :
Onuropuan YPCC, 2000.

B)MHDOPMaLMOHHbIE 3NEKTPOHHO-06pa3oBaTenbHble pecypchl (odhuLmanbHble pecypebl MHTEPHET)*:

Ne n/n Pecypc

DnexTpoHHbIH Katanor Hayynoi 6ubaunorekun BopoHeXCKOro rocyapcTBEHHOTO

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

DNeKTPOHHBIH Kypc MeToibl ONTUMU3ALUN

14.
(edu.vsu.ru)

* BHavane ykasbiBatotcd OBC, ¢ kKoTopbiMM MMetoTca gorosopa y BIY, 3aTtem OTKpbITble 3MeKTPOHHO-
obpasoBaTenbHble pecypchbl, OHNamH-kypcbl, Y MK

16. lMepeyeHb Yy4yebOHO-meTOAMYECKOro obecne4vyeHUs AONA CaMOCTOATENIbHOMU

paGOTbI (y4ebHo-memodudeckue pekomeHOauuu, rnocobusi, 3adayHUKU, MemoodudecKue yKa3aHusi o
8bIMOIHEHUIO NPaKMUYeCKUX (KOHMPOIbHbIX) 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. O6pasoBaTtefibHbleé TEXHONOrNMU, UCMNOJfib3yeMble NpuU peanusauuum y4ebHOMU
AUCLUMNINNHBLI, BKNO4Yas AUCTaHUUOHHble obpa3oBaTenbHble TexHonorum (OOT),
3neKTpoHHoe oby4yeHue (D0), cmewwaHHOe OOyYeHue):

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

MepeyveHb Heobxoammoro nporpammHoro obecneveHus: Mozilla Firefox (Mozilla Public
License (MPL), 6ecnnaTtHoe n/mnm cBobogHoe Mno, NUUEH3Ns:
https://www.mozilla.org/en-US/MPL/)

18. MaTepmanbHO-TEXHUYECKOE obecneyeHne QUCLUUNINHbI:

YyebHas aygutopusa: cneumannsnpoBaHHas mebenb



http://www.lib.vsu.ru/%29
https://www.mozilla.org/en-US/MPL/

19. OueHo4HbIe cpeacTBa ANsA NPOBeAEeHUA TEeKYyLLEeNn U NPOMEXYTOYHON
aTTrecTaummn
Mopsgok oueHkM ocBoeHus oby4vatowmmmucsa y4ebHoro matepuana onpegensieTcs
cofepXXaHneM cnegyroLmx pasaenos AUCLUUNINHDIL

No Ham;iHZisze MHankaTop(bl)
- pasi KomneTteHums (1) OOCTUXKEHUS OueHouHble cpeacTaa
n/n ONCLUUNINHBI KOMNETEHLIMM
(mogyns)
IIpocreiimas 3amaya oMK —1.1. OMNK lMpomexyTouHass artTectaums —
1 BapUAIHOHHOTO OrK-1 12 OI.'IIé— 1.3 | 2K3ameH, KoHTponbHasa paboTta 1,
HCUMCIICHUS. o ’ KOHTPOSNbHO-N3MepUTENbHbIE
MaTepuansl K 3Kk3aMeHy
VYcnoBust akcTpeMyma B oMK —1.1. OfK lMpomexyToyHaa aTtrectaums —
mpocTeiei 3a1aue N o 3k3ameH, KoHTponbHas pabota 1,
2 BapUaLlIOHHOTO OrK-1 1.2, OMNK-1.3 KOHTPOSbHO-N3MepUTENbHbIE
WCUYHCIICHUS MaTepuansl K 3k3aMeHy
Sazan oK = 1.1, 0K | Romponiian patora 1.
3 BapHAaIMOHHOTO OlMNK-1 —-1.2,0MNK-1.3 ’ P P ’
S KOHTPOMbHO-U3MepuTenbHbIE
MaTepuanbl K 9K3aMeHy
) oMK — 1.1, OMK [MpomexyToyHas artectauma —
4 3a1a4yu JTUHEHHOTO OrK-1 — 12 OMNK— 1.3 | 2K3ameH, KoHTponbHasa paboTta 2,
[IPOrPaMMHUPOBAHHUS o ' KOHTPONbHO-N3MepUTENbHbIE
MaTepuanbl K 9K3aMeHy
3a1a4u ONMTUMAIBEHOTO ONK—1.1. ONK [MpomexyToyHas artectauma —
5 YIIpaBICHUS OnMK-1 12 Ohk— 1.3 | SKsameH, KoHTponbHas paboTta 2,
o ’ KOHTPOSNbHO-N3MepUTESbHbIE
MaTepuansl K 3Kk3aMeHy
MpomexyTouHas aTrecrauys [MepeyeHb BONPOCOB K 3K3aMeHYy.
dopma KOHTpOns - 3K3aMeH
20. TwunoBble OULEHOYHbIE cpeacTBa M MeToAuYeCKUe  MaTtepwuanbl,

onpegendawwme npoueaypbl oleHnNBaHuA

20.1 TeKywMWn KOHTPOSb ycrneBaeMocTun

KoHTponb ycneeaeMocTy Nno AUCLUNIIVHE OCYLLECTBNSETCA C MOMOLLbIO CreayHoLLMX
OLIEHOYHbIX CPEACTB: KOHTPOsbHas paboTa 1, koHTponbHas paboTa 2.

IIpyMepHBIH KOMILUIEKT 32JaHUI 1JI1 KOHTPOJIbHBIX padoT

Bapuanum 1

3amanue 1.

KonTpoabnas padora Nel

Haf/inge AOIMYCTUMBIC DKCTPEMAIN JIS 3aAaHHBIX ®YHKHHOH8HOBZ

1
o(u)=[?)dx  u@0)=u'(0)=0 u@®=u'@W)=0
0

1

3amanue 2.

0
CD(U):I(lZXU—u'Z)dX u-)=1 u(0)=0




UccnenyiiTe Ha cnaObIi SKCTpEMYM

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

CoctaButenb %‘?—/ M.B. 3BepeBa

(noanuchb)

Bapuanm 2
Sanmanune 1.

HaﬁIII/ITG AOITYCTUMBIC DKCTpEMAJIN IJIA 3aJdHHBIX ¢)YHKLII/IOH2U'IOBI

b
®(u):j(u2+2xuu’)dx u@=A u(b)=B
a

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

3amanue 2.

HccnenyiiTe Ha cinalblil SKCTpEMyM

2
I(tzx'z)dt x(1)=3, x(2)=1
1

CocTtaButenb %%

(nognuceb)

M.B. 3BepeBa

KounrpoubHast padora Ne2

Bapuanm 1



3amanue 1.

Pemmre 3anauy MTMHEMHOTO OBICTPOACHCTBHS

X1'=3U
O0<u<?2

3amanue 2.

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

5X; +2X, <6,
L =16X, + 9X, — max npu orpaHu4eHusix < X; +3X, <6,
X, 20, x,20.

CoctaButenb %‘?—/ M.B. 3BepeBa

(noanuchb)

Bapuanm 2
3ananue 1.
PemuTe 3amauy TuHEHHOTO OBICTPOICHCTBUS

X1'=U
. -1<u<3
X2 = Xl —u

3amanue 2.



X; =X, 20,
L =2x, —10X, — min npu orpaHu4YeHusx §X; —5X, = -9,
X; 20, Xx,=0.

2X, + X, 29,
L =2X, +3X, — Min npu orpaHu4eHusx < 3X; —4x, =3,
X, 20, x,2=0.

CoctaButenb M.B. 3BepeBa

(nopnucek)

Tekywmn KOHTpONb npeacraBnseTr cobon  nNpoBepKy YCBOEHUs Yy4ebHOro
MaTtepuana TeopeTn4eCcKoro n NPakTU4YeCcKoro Xxapakrepa, perynsapHo ocyLecTBnsaemMyto
Ha 3aHATUAX.

K OCHOBHbIM (hopMaMm TeKyLero KOHTPOMs MOXHO OTHECTU YCTHbIM Onpoc,
NpOoBEepPKY AOMALLHUX 3a4aHUA, KOHTPOSIbHbIE PaboThI.

3apaHve ansa Tekywero KOHTPONsS U npoBefeHUs MPOMEXYTOYHOW aTTecTtauuun
AO0SKHbI ObITb HanpaeneHbl Ha OUeHUBaHUe:

1. YPOBHS OCBOEHUSA TEOPETUYECKUX U MPAKTUYECKUX MOHATUN, HAYYHbIX OCHOB
npodgeccnoHanbHON AeATEeNbHOCTH;

2. cTeneHun roTOBHOCTM oObyyalweroca nNpUMEHSATb TeopeTuveckne wu
npakTuyeckune 3HaHWS n npoeccrnoHarnbHO 3HaYNMYHO NHpopmauuio,
COOPMUPOBAHHOCTUN KOTHUTUBHBIX YMEHUM.

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

TekywMn KOHTpONb MpedHasHayeH A NpOBEepKM xoda W KavecTBa
dopMUPOBAHUSA KOMMETEHLUNN, CTUMYNMPOBaHUSA Yy4ebHoM paboTbl obyvyaembixX U
COBEPLUEHCTBOBAHUA METOAMKM OCBOEHWS HOBbIX 3HaHun. OH obecneuymBaeTtcs
NpoBeOEeHMEM KOHTPOSIbHbIX 3adaHuUn M AoMallHUX paboT, MPOBEPKOM KOHCMEKTOB
nekunn, Nnepuoan4ecknM ornpocoM criyluatenen Ha 3aHATUSIX.

dopmbl, MeTOoOgbl WM NEPUOAMYHOCTb  TEKyLWero KOHTpoOns onpegensieT
npenogasarterb.

Mpn Tekylwem KOHTPOsfe YpPOBEHb OCBOEHUS y4eBHOM OUCUUNIMHBI U CTENeHb
CCOOPMUPOBAHHOCTN KOMMETEHUUN OrnpefeniaioTCAa OLEeHKaMU «3a4TeHO» WU «He
3a4YTEHO.

OnuncaHue TeXxHONOrMM NpoBeAeHUsA

TecTnpoBaHne N KOHTPOIbHbIE PaboTbl MPOBOAATCHA NMMCbMEHHO.
Tpe6oBaHue K BbINONHEHUIO 3a4aHUN

KoHmponbHas paboma




3a KOHTpPOmbHyl0O paboTy CTaBUTCS OLEHKA «3a4TeHO», B Chny4vae, ecnu
0by4aroLLMINCs BbIMOSHWI:

- MpaBWrbHO B MOSTHOM OObeMe BCe 3adaHusi KOHTPONbHOW paboThl, Mokasan
OTNMYHblE BRAgEHWUs1 HaBblkaMW MPUMEHEHUSI MONYYEHHbIX 3HAHUA UM YMEHWA npu
peLleHnn npodeccrmoHanbHbIX 3a4a4 B paMkax yCBOEHHOro matepuana;

- obyvatowmncs BbINOMHUN BCe 3adaHusi ¢ HebONbLMMM HETOYHOCTAMU U
nokasan xopolive BrageHusi HaBblkaMy MPUMEHEHUS! NOMNYYEHHbIX 3HAHWUA U YMEHUN
npu peleHun npodeccnoHanbHbIX 3aa4 B paMkax YCBOEHHOro Matepuana;

- obyvatowmii BbINOMHU MOSIOBUHY W3 MpPeasioXKEeHHbIX 3a4aHui NpaBuIibHO,
ocTarnbHble C CYLIECTBEHHbIMW HETOYHOCTSIMM W NoKasan YAOBNETBOPUTENbHOE
BraJieHne  HaBblkamMy  MOJIYYEHHbIX  3HAHWA WM YMEHWA NpU  peLUueHum
npodheccroHarnbHbIX 3a4ay B paMkax YyCBOEHHOro matepuana.

B ocTtanbHbIX cnyyasx obyyatoLemycsi CTaBUTCS 3a KOHTPONbHY paboTy «He
3a4TEHOY.

20.2 NpomexyTo4yHan aTrectauus

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

ﬂepequb BOMPOCOB K 3K3aMeHYy:
. AGctpakTtHas Teopema depma.
. [Ipocreiimias 3agaya BApUalMOHHOTO UCUUCIICHUSA. Y paBHEHUE DWiiepa.
. Jlemma Jlarpanxa.
. [lepBBie MHTETrpAIIBI B YACTHBIX CIIy4asix YpaBHEHUs DWiepa.
. 3agaya o OpaxucToxpoHe (C pereHueM)
. Teopema u nemma [lro-bya-Perimona.
. I'magkocTe skcTpemarei.
. 3amada ITyaccona
. OyHKIMOHAJBI OT BEKTOPHBIX (PYHKITUH
10. 3agaga OcTporpaackoro
11.3agauga bosblia
12.Bropas Bapuarnus. Teopema o 3HaKe BTOpoi Bapuaiuu. Bropas Bapuarus B
MIPOCTENIIEN 3a/1a4€ BAPUALMOHHOTO UCYUCIIEHHUS.
13.Teopema Jlexxanmpa.
14.Teopema Jlexxanapa-Jlarpanxa
15.YcnoBue SAxkobu
16. Heocumsinust ypaBHeHUs1 SIkoOu
17.Teopema IllTypma
18. Teopema o HeocrMUIALIH (00 SKBUBAJIEHTHBIX YCIOBUSIX)
19. Ycunennas teopema Sxobu
20. JToctatouHoe ycioBue ciaaboro skcTpeMmyma
21. Jlemma 00 OIIEHKE «XBOCTa.
22. TeopeMa 00 sKCTpeMyMe JIMHEHHOTO (PyHKITMOHAIIA
23. Beimykias o6omouka. Teopema o BBITYKJIONW 000J0UKeE.

O©OCooO~NoOoOolThs WN -



24. Kputepuii BBIITYKJIOCTH.

25. Teopema 0 JOCTHKEHUHU IKCTpEeMyMa B KpailHEH TOUKe.
26.ANTopuTM CUMILIEKCHOTO METO/1a

27. IlocTaHoBKa 33/1a4¥ ONTUMAJIBHOTO YIIPaBICHHUS.

28. Jlemma 1 o caBure ympasiieHuUs.

29. Jlemma 2 0 cyneprio3uliuy yIpaBieHH.

30. IIpuHIUTT ONTUMATIEHOCTH.

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

MpomexyTouHas aTTecTaums, Kak NpaBuo, OCyLLECTBNSETCS B KOHLIE ceMecTpa
N 3aBepluaeT n3yyeHne AMCUMNNMHbLI. MpomMexyToyHas aTTecTtauust NoMoraeT OUEeHUTb
Bonee KpynHble COBOKYMHOCTM 3HAHWA W YMEHUIN, B HEKOTOPbIX Cryyasx — Aaxe
dopMumpoBaHne onpeaerneHHbIX NpodeccuoHanbHbIX KoMneTeHuun. Ha ak3ameHe
OLEHMBAETCS YPOBEHb OCBOEHMS Y4eOHOM ANCLUMNINHBI U CTENEHb ChOPMUPOBAHHOCTH
KOMMNETEeHLUM onpenensitoTcs oLeHkamu «OTMUYHOY, «XOPOLLIOY»,
«YOOBMNETBOPUTENBHO», «HEYIOBNETBOPUTENBHOY.

OnucaHue TexHonoruu n poBeaneHuUA
Ha ak3ameHe CTyOeHT BbITArnBaeT ouner, KOTOprl71 coaoepXnuTt OBa

TEOpPEeTUYECKMX BoMpoca N YeTblipe npakTudecknx. Bce Bonpockl 1 3agayun, Bxoaswmne B
GuneTbl, OXBaTbIBAOT BECb MaTepuarn, u3y4aemblii 3a BECb CEMECTP.

IIpuMepHBIH KOMILIEKT OMJIETOB /ISl IK3aMEeHa

KoHTponbHO-n3mMeputenbHbin maTepuman Ne 1

1. 3agauga bosbia
2. DKCTpeMyM JIMHEUHOTO (PyHKIIMOHATA

3. Bremmummre ypaBHEHUE U YCIOBUS, KOTOPBHIM JODKHA yIOBIETBOPITH TOUKA
MUHHUMYMa (DyHKIIMOHAJa

1.2
u
®(u) = J.de+ u(0) + u()
0
4. Bo3MoOeH i cily4ai, KOT/la SKCTPEMYM JIMHEWHOTO (DyHKIIHOHATA
JIOCTUTAeTCs BO BHYTpPEHHEW Touke kommnakra G?

5. Brinuiurte ypaBHEHHUE U YCIOBUS, KOTOPHIM JI0JKHA YAOBIETBOPSATH TOUKA
MUHUMYMa (DyHKIIMOHAJa



1uu2 1
®(u) = [—dx—[uxdx, u(0)=u'(0)=0.
02 0

6. Pemnre cMMIIEKCHBIM MCTOJOM

X1 — Xp — X3 + 2X4—> max
—X1+2X2—X3+X4 <2
2X1 + X + X3 —2Xgq <12
2Xq +2X9 +4X3+2X4 <6
XjZO j=1, ..... 4,

CoctaButenb %‘?—/ M.B. 3BepeBa

(noanuchb)

KoHTponbHO-n3mepuTenbHbii matepuan Ne 2

1. AGctpakTtHas TeopeMa depma.

2.Ypasuenue bemnmana jis 3aaun ObICTPOCHCTBUS.

: (x2 +1)u'2 1
3. BeimummTe nepByro Bapuanuio GyHKIHOHaIa O(u) = J ~———dx —Iudx,

2
0 0

3a/[aHHOTO Ha npocTpancTBe C[01]

4. Pacniumurte ypaBHeHue bennMana nis 3agaun xX'=x+u, |ul<l, B R1. IlycTth
T(x) = x2.

5. BeinuiumTe ypaBHEHHE U YCIOBHSI, KOTOPBIM JOJIKHA yJIOBJIETBOPSITH TOUKA
MUHUMYMa (DyHKIIMOHAJa

L(x% +)u"?

o) = dx, u(0)=u'(0)=0, u@)=0.
0

6 Pemure cMMITIEKCHBIM MCTOJOM

X1 — X2 — X3 + 6X4—> max
— X1 +2Xp —X3+ X4 <2
X1 + X9 + X3 —2X4 <12
2Xq +5Xo +4X3+2X4 <6
Xxi=0 j=1...4



CoctaBuTtenb

M.B. 3BepeBa

(noanucek)

KpuTepum BbiCTaBNEHMS OLIEHOK:

OueHkn

Kputepum

OT1nnyHo

oby4valolnncss NokasbiBaeT BbICOKUA WMHTENNEKTyasbHbIA U
OOLLEKYNbTYPHbIA  ypOBEHb, [NyOOKOE W BCECTOPOHHEE
3HaHMe npegmMeTa, Ha BCe BOMNpPocbl Guneta gadbl
npaBurbHble ncyepnbiBatoLLne OTBETHI, npuBeaeHbl
AokasaTtenbcTBa oby4vatowmmnca apryMeEHTUPOBAHO U FIOTMYHO
nsnaraet maTepuan, NpaBuUibHO pellaeT BCce MpeanoXeHHble
npakTMyYeckne 3agaHusl; OOMONHUTENbHbIE BOMPOCHI He
BbI3bIBAKOT 3aTPYAHEHUN

XopoLlo

obyvaloWmnncss nokasbiBaeT CBOWM  UWHTENNeKTyanbHbIn U
0OLLEeKYNbTYPHbIM YPOBEHb, TBEPAO 3HAET npeameT ydebHou
AUCUMNIINHBI,  FIOTMYHO U3naraeT W3yYeHHbIn MmaTepwuan,
yMeeT MNPUMEHATb TeopeTuyeckMe 3HaHus [Ons  pelleHus
NPaKTUYeCKMX 3afaHus, Ha BOMNPOCbI OUMEeTbl MNOSyYeHbl
NoJSIHble M BepHble OTBEThbl, NPMBEAEHO [OKa3aTeNnbCTBO, HO
ecTb HebonbliMe HeToYHOCTM B (POPMYNUPOBKaAX U
3aTpygHeHus Npu OTBETE Ha AONOSTHUTENbHbIE BOMPOCHI

yD,OBJ'IeTBOpI/ITeJ'IbHO

oby4aromnmncs nokasbiBaeT CBOW OOLLEKYNbTYPHbIA YPOBEHD,
B OCHOBHOM 3HaeT npegMeTt y4yebHOW AUCUMMNNUHBLI, 3HaeT
OCHOBHblE onpeaeneHns n TepMuHbl, UMeeT onpeneneHHble
3HaHus NpegMeTa, npakTudeckue 3agaHnsa pelnTb He MOXET,
TaKKe He MOXET NPUBECTUN JoKa3aTenbCTBa.

HeynoBneTBopuTenbHO

cTeneHb OCBOEHUS Yy4eOHOW AMCUMNIIUHBI 0By4aeMbiM He
COOTBETCTBYET KPUTEPUSIM, MpPEeObsBMASEMbIM K OLEHKe
«y[OBMNETBOPUTENBHOY»

20.3 ®oHA OUEHOYHbIX cpeaAcTB C(POPMUPOBAHHOCTU KOMMETEHUUN CTYOEHTOB,
pekomeHAyeMbIn ANA NpoBeAeHUs ANarHoCTUYeCcCKux padoT

1) 3aKkpbIThle 3agaHUg (TECTOBbLIE, CPeaHUN YPOBEHb CIOXHOCTU):

3ananme 1 IlepBas Bapuanus pyHKIHOHATA (D(X) OIpeAesaeTcs Kak

2

A 12

b

(D(X‘Fﬂh) pu ﬂ, :O

CD(X‘F/lh) an/I/l :0




d

CD(X‘Flh) npﬂﬁ :1

B

3ananme 2
[lycTh mMeeTcss TpU MOCTaBIIMKA OJHOPOAHOTO ToBapa ¢ 3amacamu 40, 25, 35 en. u Tpu

noTpeOuTesst 3TOro ToBapa ¢ norpedHoctsiMu B koiaumuectBe 50, 30, 20 ea. COOTBETCTBEHHO.
CrouMocTH MEpeBO30K €IMHUIBI TOBapa OT KaXKIOro MOCTABIIMKA K KaKIOMY MOTPEOUTEIIO

3a/1aHbl MaTpHIlei Tapudos ( B JICH. €1.)

N N
g o N
w 0 N

Tpebyercs HalTH TUTaH IEPEBO30K C MUHUMAIIbHOW CTOMMOCTBIO. BBIOpaTh, K KaKoMy THITY
OTHOCHUTCS 3Ta 3aJa4a

A 3agaya TMHAMUYECKOIO IPOTrPaMMHUPOBAHHUS
b 3anaya nuHeitHOro MPOrpaMMUpPOBAHUS

B 3anaua BBITyKIJIOr0 MpOrpaMMHUPOBAHUS

I' 3anaya HEMMHEIHOTO MPOrPaMMUPOBAHMUS

3amanmne 3

1
Beimumure ypaBHeHus Diinepa i pyHknuoHana @ (x) = j(x'z —x%)dt, x(0)=x(1) =0
0

AX"+x=0

g X"—=X=0

BX"+2x=0
3amanue 4

1
BeinuiuTe BTopyto Bapuaiuio 1 GpyHakinonana ®(X) = J(X'z —x*)dt, x(0)=x(1)=0
0

R j'(2h'2—2h2)dt, h(0) = h(1) =0
5 Jl'(2h'2+ 2h?)dt, h(0)=h(l) =0

0



b j(h% 2h?)dt, h(0)=h(1) =0

0

3amanue 5

B CyTOuHBIH palMOH BKIIOYAIOT ABa mpoaykra mutanus Pp u P,, nmpuuem npomykra P
JIOJDKHO BOMTH B paunoH He 6osiee 200 exn. Croumocts 1 en. mpoaykra P; cocrasiser 2 pyo.,

npoaykta P, — 4 py0. CoxepikaHue mMUTATENbHBIX BEIIECTB B 1 elI. MpOAyKTa, MUHUMAJIbHBIC

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

OyIeT HauMEeHBIIeH.

IIuTarenbHble MunuMansHas HOpMa l'[OTpe6J'IeHI/IH Couepmam/le IIUTATCJIbHBIX BCIIICCTB
BEILlECTBA B | en. mpoaykra

Pl Pz

A 120 0,2 0,2

B 160 0,4 0,2

Pemennie MoKeT OBITh HAMAEHO C IIOMOIILIO:
A. I'papuueckoro metona
b. MeToaa moTeHIIMAIOB
B. CumiuiekcHoro merojaa
I'. MeToma MUHUMAILHOTO DJIEMEHTA
J1. Meropna ceBepo-3anagHOro yria

3amanue 6
Jns ynydenust puHaHCOBOTO MOJIOKEHUS (UpMa MpUHsIIA pelieHre 00 YBEJIMUYEHUU BBIITyCKa

KOHKypeHTOCHOCO6HOI\/’I NpoAYKIUH, IJIA YCro IPUHATO PCUHICHUC 00 YCTAaHOBKE B OJHOM U3

LIEXOB JIONOJIHUTEIBLHOTO0 000pyA0BaHUsl, 3aHuMaromero 19/3 M2 mwiomaau. Ha npuobperenue
JIOTIOJTHUTENLHOTO 000pynoBanus ¢upma Bbyaenuaa 10 y.e., Ipu 3TOM OHAa MOXET KYIHUTh
oOopynoBanue 2 BuJ0B. [IpnoOpeTenue oHOro KoMIUIeKTa obopyaoBaHus 1-ro Buzpa ctouT 1
y.e., 2-ro Buja — 3 y.e. IlpuoOperenre oqHOro KOMIUIEKTa 000py10BaHUs 1-TO BUJa MO3BOJISET
YBEJIMYUTh BBITYCK MPOAYKIMH B CMEHY Ha 2 IIT., a OJHOTO KOMIUIEKTa 000pyAOBaHUs 2-TO

BUJa — Ha 4 mT. 3Has, 4TO JUIsl YCTAHOBKM OJHOTO KOMIUIEKTa O0OpymoBaHHs 1-TO BHaa

2 2 .
TpeOyercs 2. M miomaan, a ais o0opyaoBanus 2-ro Bujaa — 1M miiomiaau, onpeaenuTh TaKou
HA0OP JTOMOTHUTENHLHOTO 000PYI0BaHUS, KOTOPBIN Ja€T BOZMOKHOCTh MAaKCUMAIbHO YBEIUYUTh

BBIITYCK ITPOJTYKIIHH.



K xakomy Tumy 3ama4 OTHOCUTCS TaHHas?
A. 3agayda 1en04YMCIEHHOr0 IPOrpaMMHUPOBaHMS
b. 3agaua BeITyKIIOTO TPOrpaMMUPOBAHUS

B.Saﬂaqa JAUHAMHUYCCKOI'o IIporpaMMHUupOBaHUA

3aganue 7
Haiitn Makcumym ynknuonana L =2 X1 + X5 IIpH OrpaHUYEeHHAX

x12 + x22 <16,
X2 2 0.

A 45 5.5 B35 T.0

3aganue 8

Breluucnute 3HaueHUE HOHYCTHMOﬁ OKCTpEMAJIX B TOUYKC X:'O,S JIA (I)YHKI_[I/IOHaJ'Ia

d(x) = _(‘1(12tx—x'2)dt, X(-1) =1, x(0)=0

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

2) OTKpbITbIE 3adaHUgA (TECTOBbLIE, NOBbILWEHHbLIN YPOBEHb CIOXHOCTU):

3apanue 1

BeiOepute BepHbIE yTBEPKICHUS
A. MHuoxecTtBO G BBIITYKIIO, €CITH OHO COJICPKHUT CBOU KpaifHHE TOYKH.
b. MHoxecTtBo G BBITYKJIO TOT/Ia U TOJIBKO TOTJA, KOT/Ia OHO COBITAJAeT CO CBOEH BBIYKION

000J104KOI1.
B. MHOXeCTBO BBINYKJIOE, €CIU C JII0OOW Mapold TOYEK OHO COJEPKUT OTPE30K, HX
COETUHSIONINIA.

I'. MHOXECTBO KpallHUX TOYEK SIBJISIETCS BBITYKIIBIM.

3aganue 2

. 1
BhIunciuTe 3HaYEHWE MEPBOii Bapuamui GyHKIMOHANA | 0 x'% dt B Touke X=t 110 HANPABIEHUIO
h=t.

3amanue 3



BrinuimmTe 3HaYeHHE TOMYCTUMON SKCTpEeMaId s (PyHKIIMOHAA

d(x) = j.(x'z—xz)dt, X(0) = x(2) =0 B Touxe Xx=0,5

3aganue 4

BrinuimTe 3HaU€HHUE JOIMMYCTUMOM SKCTpeMan (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

2

byner mu pynxnuonan ®d(h) = I ("> =h*)dt, h(0)=0= h(%) HEOTPULIATEIbHBIM?
0

3amanue 6

Bbyner nu ypaBHeHue

—((t2 + 5)U ') '+ (Sint + 7)U =0 HeocLuIMpoBarts Ha [0,1]?
3aganue 7

YCcTaHOBUTE COOTBETCTBUE MEXAY TUIIOM 3aJ]aud U HauboJiee YacTo MPUMEHIEMbIM METOJIOM €€
peleHus

1.3amaua nMHEMHOrO NPOrpaMMHUpPOBAHUS

2.3a/1a4a MeJI0YUCIICHHOTO TPOTPaMMHUPOBAHUS

3.TpancnopTHas 3a1a4ya

4 3agava AIMHAMUYECKOTO MPOTPAMMHUPOBAHUS

A. Merog bennmana

b. CuMILIEKCHBIN METOT

B. Meton I'omopu

I'. MeTon noTeHIIHaI0B

3ananmue 8
[lycTh mMeeTcss TpHW TMOCTaBIIMKA OJHOPOAHOTO ToBapa c 3amacamu 40, 25, 35 en. u Tpu

noTpeduTeNss 3Toro ToBapa ¢ norpedHoctssMu B KonumdectBe 50, 30, 20 en. cOOTBETCTBEHHO.
CrouMOCTH TNEpeBO30K E€IUHHIIBI TOBapa OT Ka)JIO0TO MOCTABIIMKA K KaXJIOMY HOTPEOHTEIIO

3a/1aHbl MaTpuIeil Tapudos ( B JIeH. e1.)

~N P
o1 o DN
w o N

TpeGyercs HAlTH MJ1aH MEPEBO30K C MUHUMAJIbHOW CTOMMOCTBIO.



OnTUManbHBIHN MJIaH EPEBO30K MOXKET OBITh HAMJIEH ¢ TOMOIIBIO:
A. I'padpuaeckoro metoa
b. MeToa noTeHIMAaIOB
B. CuMmiiekcHOro MeTona
I'. Metomga MHUHHMMAIBLHOTO 3JIEMEHTA
J1. MeTtona ceBepo-3anagHOro yria

3amanue 9
B cyTouHBIH palnyoH BKJIIOYAIOT JBa MPOJIYKTAa IMHTAHUS Pl u P2, MpUYeM TPOIyKTa Pl

JIOJDKHO BOMTH B paunoH He Oosiee 200 exn. Croumocts 1 exn. npoaykra P; cocrasuser 2 pyo.,
npoaykta P, — 4 py0. CoxepikaHue MUTATENbHBIX BEIIECTB B 1 elI. MpOAyKTa, MUHUMAJIbHBIC

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

OyJeT HauMEHbIIIEH.

[MurarensHbIC MuHuMansHass HopMa ConeprkaHue MUTATEIIbHBIX BEIIECTB
BelIeCTBa notpedieHus B | en. mpoaykra
P, P,
A 120 0,2 0,2
B 160 0,4 0,2

B otBeTt HaInucaTb, CKOJIBKO €AUHUI IPOAYKTa P2 JOJIDKHO BOWTH B ONTHUMAJILHBIN panruoH

3ananme 10. Pemuts 3aady. B oTBeTe yka3ate MUHMMaIbHOE 3HaYeHHE (PYHKLIMOHAIA

3X, + X, =29,
X, +2X, =8,
X, +6X, =212,
X, >0, x,2>0.

T

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

3aganue 11
Jns ynydinenus: prUHaHCOBOTO MONIOKEHUS (UpMa MPHUHIA pelieHre 00 YBEJIMYEeHUU BBITYCKa

KOHKypeHTOCHOCO6HOI\/’I NpoaAYKIUH, HJIA YCro IPUHATO PCUHICHUC 00 YCTAaHOBKE B OJHOM U3

[[EXOB JIOMOJIHUTEIHHOTO 000pya0BaHus, 3aHuMatoiero 19/3 M wiomanu. Ha npuoOperenue
JIOTIOTHUTEILHOTO 000pyAoBanus (upma Bbyiemmwia 10 y.e., IpH 3TOM OHAa MOXKET KYITUTh
obopynoBanue 2 BuaoB. [IpnobpeTeHne oJHOr0 KOMIUIEKTa 000pyaoBaHus 1-ro Buaa cTouT 1
y.e., 2-To Buna — 3 y.e. [IpuobpereHne oMHOTO KOMITJIEKTa 000pyAOBaHUs 1-T0 BHa MO3BOJISIET
YBEJIMYUTH BBITYCK TMPOAYKIIMA B CMEHY Ha 2 IIT., & OJHOTO KOMILJIEKTa 00OpYyIOBaHUS 2-TO

BUJa — Ha 4 mT. 3Has, 4TO JUIsl YCTAHOBKM OJHOTO KOMILIEKTa OO0OpymoBaHHs 1-TO BHaa

2 2
Tpebyercs 2 M momanu, a aias obopyaoBaHusi 2-ro Bujga — 1M muomaau, ONnpeneiuTh



Takol HaOOp JOMOJIHUTEIBHOIO O00OPYAOBAaHHUSA, KOTOPBIM JaeT BO3MOXXHOCTh MaKCHMAalbHO
YBEJIUYUTh BBIIYCK NPOAYKUMU. B oTBere yka3aTh ONTUMAIbHOE YHCIO KOMIUJIEKTOB

o0opynoBaHus 2 BUJA.

3aganue 12
Haiitu makcumy™m ¢ynkmuu  F = 5X1 + 2X2 + X3 1@OpH yCIOBHSAX HEOTPULATECIBHOCTH

NEPEMECHHBIX U YCIIOBUAX
Xy +3X, — X3 <6,
Xy + X3 <4,
3%, + X, < 7.
B otBete YKa3aThb OIITUMAJIBHOC 3HAYCHUC ueneBoﬁ (1)YHKI_II/II/I, OKPpYIJIMB pE3YyJIbTAaT 10 COThIX

3amanmne 13

YKaxuTe onTUMAallbHOE 3HaUYEHHUE 11eJIeBOM (YHKIIMH [T 3a/1a4H, TBOMNCTBEHHON K
MIPUBEICHHON

X, — X, — X3 +2X ,— Max
[—X, +2X, = X, + X, <2
2X, + X, + X, —2X, <12
2X, +2X, +4X 42X, <6
x;=0 j=1..4
3aganue 14

CocTaBuTh ONTHMAJbHBIA IJIaH NEPEBO3KU 3JIEKTPOOOOPYHOBAaHUS OT TPEX MOCTaBLIMKOB C
rpy3amu 240, 40, 110 en. k ueTslpeM HacelneHHbIM MyHKTaM ¢ 3anpocamu 90, 190, 40 n 130 T.
CrouMOCTH TepeBO30K E€IMHUIIBI I'py3a OT KaKIOro MOCTABIIMKA K KaXIOMY MOTPEOHTENIO

3a/1aHBI MaTpULEH

7 13 9 8
14 8 7 10
3 15 20 ©6

HY)KHO COCTaBUTL ILIaH TICPCBO30K C MHUHUMAaIbHON CTOMMOCTBIO. BrlmcaTe B OTBET

MHUHUMAJIbBHYHO CTOUMOCTD IIEPCBO30OK.



Kputepun n wkanbl oueHnBaHusa 3agaHmm ®OC:

1) 3apaHung 3akpbiToro Tuna (BbI60p 0aHOro BapraHTa oTBeTa, BepHO/HEBEPHO):

e 1 6ann — ykasaH BepHbIN OTBET,;
o (0 6annoB — ykasaH HEBEPHbLIN OTBET.

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

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

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

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

4) 3agaHng OTKPLITOro Tuna (KOPOTKUM TEKCT):

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

5) 3apaHug oTkpbiTOro TMNa (4ncno):

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

3apaHua pasgena 20.3 peKOMeHAYHTCA K MCNONb30BaHUIO MpU NpoBeAeHUuun
ANarHoCTUYeCKUX paboT € uenbio OLEHKM OCTaTOYHbLIX pe3ynbTaToB OCBOEHMS
AaHHOW AUCUUNNUHBI (3HAHUW, YMEHUIN, HaBbIKOB).



