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PABOYASA NMPOrPAMMA YYEBHOW ONCUUMITUHDI
b1.0.02.08 MeToabl oNITUMHA3AIAI

Kod u HaumeHosaHuUe ducyumniuHbl 8 COOM8emMcmaeuu ¢ y4e6HbIM riaHoOM

1. Wndp 1 HaMmeHOBaHWe HanpaBneHusi NOAroToBKK/cneLnanbLHOCTHU:

10.05.04 WHdpopMaLMOHHO-aHaNMTUYeCcKne cucTemMbl 6e30nacHoCcTm

2. Mpodunb noaroToBKK/cneunanmsaums.:
ABTOMaTU3auuns MHpoOpPMaLMOHHO-aHaNNTUYECKON AeATENbHOCTHU

NHdbopmaumoHHasa 6e3onacHOCTb (PMHAHCOBLIX U 3KOHOMUYECKUX CTPYKTYP
3. Keanudwmkaumua BbinyckHuka: Crneumanuct no 3awmTe nHgopmauum

4. dopma o6y4yeHus: OyHas

5. Kadeppa, oTBevyarwwas 3a peanusauuilo  AUCUUNIIUHDbI:
MaTeMaTU4YecKoro aHanuaa

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

LLlabpos C.A.

25.05.2023

Kadbegpa

7. PekomeHpoBaHa: HaydyHo-meToanyecknm CoBeTOM MaTeMaTU4ecKkoro cpakynbTeTa,

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 MaTemMaTuUdecKoro annapata
cneumanbHbIX OUCUUNINH, YTEHUIO crieumanbHON nuTepaTypsbl;

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

- pa3BUTUE NTOMMYECKOIrO MbILLEHMS;

- opMMpoOBaHNEe HeoBXOoOMMOro YpPOBHA MaTemaTU4ecKoM MnoAroTOoBKM ANis
NOHMMaHNA APYrMx MaTemMaTU4eCcKux ANCLUMNIINH.

3adayu y4yebHoU OuCyUMNIUHbI:

- eMOHCTpauUunsa Ha npumepax MatemMmaTUdecknx NOHATUA U MeTOOO0B CYLIHOCTU
Hay4HOro nogxopaa, cneundukm maTtemMaTuKn, ee ponu B pasBuTUN Opyrux Hayk;

- OoBnageHve CTyaeHTaMy OCHOBHbIMW MaTeEMaTU4YEeCKMMU MOHATUSIMU MEeTOO0B
onTUMM3aLmu,;

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

- opmMunpoBaHne yMEHUM WUCNOMb30BaTb MaTemMaTMyeckKun annapart ans
peLleHnsa TeopeTUYecKMx N NpuknagHbIxX 3agau.

10. MecTo y4ye6HOM AncuunnuHbl B cTpyktype OlMOI:

OucumnnuHa «MeTogbl onTMMM3auMm» OTHOCUTCA K Y4eOHbIM AucuunivHam
6noka 1 obszatensHon Yactn nporpammbl cneuymanuteta 10.05.04 MHdopmaunoHHO-
aHanuTnyeckme cuctembl ©OesonacHoctn. [OucumnnuvHa «MeTtogbl onTUMM3aunny
GasmpyeTcs Ha 3HaHWAX, NOSMyYEHHbIX B pamMKax KypcoB «MaTtemaTuyeckui aHanuay,
«OndbdepeHumnanbHble ypaBHeHUNA». NMpnobpeTeHHble B pe3ynbTaTe 00y4yeHus 3HaHUS,
YMEHUST U HaBblKM WCMNOSb3YKOTCA BO BCex 0e3 WCKMYeHUs MaTeMaTU4ecKnx WU
€CTEeCTBEHHOHAY4YHbIX MCUUNIIMHAX, MOOYNAX U NpakTukax. lNonyyeHHble 3HaHWUst MOryT
ObITb MCNONb30BaHbI NPU NPOAOCIIKEHNN 0Opa3oBaHNA B acnMpaHType 1 B AanbHenLwen

pr,D,OBOIZ 0eATelIbHOCTU BbINMYCKHUKOB.

11. MnaHupyemble pe3ynbTaTbl 00y4YeHUA no AucuunnuHe/mMoaynio (3HaHuUA,
YMEHUA, HaBblK1U), COOTHECEHHbIE C MNMNaHUpyeMbiMU pe3yribTaTaMu OCBOEHMS
obpasoBaTenbHOW NporpaMmmMbl (KOMMNETEHUUSIMU BbIMYCKHUKOB):

Kop HassaHue Koa(bl) WHamnkaTtop(bl) MnaHnpyemble pesynbTaTtbl 00y4YeHus
KOMMeTeHL MK
OrK-3 CnocobeH Ha | OlK-3.9 Mcnonbayet 3HaThb: OCHOBHbIE MOHATUSA "
OCHOBaHun mMaTemMaTtmyeckue | MaTemaTtumdeckue mMeToabl anrebpbl,
COBOKYMHOCTM MeToAdbl METOAOB | rEOMETPUN, MaTeEMaTU4ecKoro aHanusa,
CYyLLECTBYIOLLNX onTMMmM3auum ONCKPETHON MaTemaTmKu, Teopum
MaTeMaTn4eckmnx npm peLleHnn | BeposTHOCTEN, MaTemMaTn4eckon
MeTOA0B 3apay CTaTUCTUKN, YNCNEHHBIX MEeTOLOB,
pa3pabarbiBaTh, npodpeccnoHans | audpdepeHunanbHbIX ypaBHEHWIA,




o0OCHOBbIBATL U
peanu3oBbIBaTb
npouenypbl

peweHns  3agad
npodeccroHarnbH
o AesATenbHOCTU

HoWm
[esaATenbHOCTH

METOAOB ONTMMMU3auUM NpU  peLLeHnn
3agad npodeccrmoHanbHON AeATeNbHOCTH;

YMeTb: Ha OCHOBaHMM  COBOKYMHOCTU
CYLLECTBYIOLLNX MaTemMaTUYeCKnX
MeToAoB paspabaTtbiBaTb, 060OCHOBLIBATb
N peanu3oBbiBaTb MNpoLEAypbl peLleHus
3agad npodeccmnoHanbHOM OeATENbHOCTY;

BnageTb: HaBbikaMy NPUMEHEHMS
MaTtemaTu4Yeckux metoaoB anrebpsl,
reoMeTpun, MaTeMaTU4ECKOro aHanumaa,
OVCKPETHOM MaTeMaTuKn, Teopumn
BEPOATHOCTEN, MaTeEMaTNYECKOM
CTaTUCTUKU, YNCIIEHHBIX METO0B,
onddepeHumanbHbIX YypaBHEHUN,
METOAO0B ONTMMM3aLMM NPU PeLLEHUN
3agad npodeccnoHanbHOM AeATENbHOCTH.

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

nnaHom) 4/144

dopma NpoMeXyTOHYHON aTTeCTaLMUU(3avem/sk3ameH) IK3aMeH

13. TpyaoeMKoCTb No Buaam y4e6Hon paboTbl

B Mo cemecTpam
cero
Bug y4ebHow paboTbl
5 cemecTp
KoHTakTHas paboTa 68 68
nekuum 34 34
B TOM YuChe: npakTnyeckme 34 34
naGopaTtopHble 0 0
CawmocTosiTenbHas pabora 40 40
B TOM uucne: kypcoBas pabota (nMpoekT)
dopMa NpoMEXYTOYHOM aTTecTaumm 36 36
3K3aMeH
UToro: 144 144
13.1. CopepxaHue QUCLMNINUHBI
n/n Peanunsauyus
pasgena
HavnmeHoBaHue OVUCLUMMNHBI C
pasgena CopepxaHue pasgena OUCUMNIvHbL | MOMOLLbHO
ANCLUNMNNHBI OH-NalH Kypca,
QYMK
1. Nekuun
1.1 | IIpocreimas Teopema @epma st pyHKIIMOHAIA B Kypc Metrons!
3agada JIMHEHHOM HOPMHUPOBAHHOM 0HTI/IMI/I3EIIII/II>1
BapHUallMOHHOTO npocTpanctBe. IlepBas Bapuanyus. (edu.vsu.ru)
UCYMCIICHUS. VYpasuenue Oiinepa. Jlemma Jlarpanxa.
YacTHble ciiydau ypaBHEHHUs Oinepa.




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

1.2 YcnoBus YcaoBue Jlexannpa. Ycunennoe
OKCTpEMyMa B ycnosue Jlexannpa. YpaBHeHue SkoOw.
npocTeliuei 3a1a4e | Bropas apuamms. Teopemst LlITypwma.
BApUALIOHHOTO VcioBMe,  SKBMBAICHTHOE  YCIOBHIO
HCIUCIICHHA SAxob6mn. HocrtaTouHsle 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 MCUUCIICHUSI.
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 MaKcHUMyMa
IlonTtpsaruna.  Teopema o0  uwucie
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  YCJIOBHIO
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 muneiiHoro | I'padmueckuit Meron pemeHust 3axad

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. 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, 110 op2aHu3dayuu camocmosimesibHol pabomsi 1o ducyuniuHe 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. CamocTtoqatenbHas pa60Ta ABndAeTCA obsa3aTenbHbIM BMOOM
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.

CamocTosaTenbHasa pabota C yyebOHMKamu, Yy4eOHbIMM NOCOBUAMM, Hay4HOW,
CNpaBoOYHOM W MNONYNAPHOW NUTepaTypon, MaTtepuanaMmm nepuogmyecknx nsgaHumn um
pecypcammn cetu Internet asnsetca Hambonee apP@eKTMBHBIM METOAOM MNOSyYEHUS
3HaHUN, NO3BOMSAET  3HA4YUTENbHO  aKTUBM3WPOBATb  MpoOLEecC  OBMadeHus
nHdopmauuen, cnocobetyeT 6onee rnybokoMy yCBOEHUIO M3y4yaemMoro martepuana,
dopmupyeT y oby4vatoLmMxcsa 3anHTeEpecoBaHHOE OTHOLLEHME K KOHKpETHON npobneme.
Bonpocbl, KOTOpble BbI3bIBAOT Yy OOy4YalOLMXCS 3aTpPyAHEHUS NpPU  NOArOTOBKE,
AOMKHbI OblTb 3apaHee CcopMynMpoBaHbl M 03BYYeHbl BO BpPEMSA 3aHATUN B
ayanTopun ansa ONONHUTENBHOIO pasbsACHEHNSA NpenofaBaTenem.

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

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
NHPOPMALMOHHBIMW  CMPABOYHBIMW  CUCTEMaMW, BbINOSIHEHWE [OMALLUHMX 3afaHun
(MpaKTUYECKMX U TEeOpPEeTUYECKUX); BbINOSIHEHWE KOHTPOSbHbIX paboT; MOAroToBKa K
NPaKTUYECKNM 3aHATMAM; paboTa ¢ BonpocaMu 451 CaMOMNpPOBEPKMN.

Bce 3agaHus, BbinonHsAeMble CTyAeHTaMy CaMOCTOATENbHO, NoanexaT nocneayoLwen
npoBepKe npenogaBaTenem.

15. Nepe4yeHb OCHOBHOM U AONOJSIHUTENILHOW NUTEpPaTypbl, PECYPCOB MHTEPHET,

HeoOGXxoAMMbIX ANsi OCBOEHUSI OAUCUUMIUHBLI (Criucok rumepamypbl OGhopMasemcs 6
coomeemcmeuu ¢ mpebosaHusimu FOCT u ucnionsb3yemcsi obwasi ckeo3Has Hymepauyusi 0nsi ecex sudos

UCMOYHUKO8)
a) OCHOBHas nuTepartypa:
Ne n/n NcTOYHMK
Juddepennnanbable 1 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. JL.b.
2 BeptreiiMa ; mon pen. M.A. Taiimanosa .— M. ; MxeBck : UTHCTUTYT KOMITBIOTEPHBIX
nccneaoBanuil : PerynspHas u xaotnueckas nuHaMmuka, 2010 .

Axynuu WM.JI. MaTematudeckoe mporpaMMHpOBaHUE B IPUMEpax M 3ajiadax : yueOHoe

3 nocobue / N.JI. Axymuu .— U3a. 3-e, crep. — Cankr-IletepOypr ; Mocksa ; KpacHonap
: Jlans, 2011 .
AtrterkoB A.B. MeTob1 onTuMH3aIiy : yaeOHOe TOCOOue : [ CTYI. BBICHI. y4eo.

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

WH®DPA-M, 2013 .

Bacunwer @.I1. MeToasl onTuMu3anu : [y4eOHUK A7l CTYA. BY30B, 00y4Y. IO
5 cnermansHocTy BITO 010501 "Tlpuknannas matemaTtuka u napopmartuka'] : [B 2 4.] /
@.I1. BacunseB .— Mocksa : U3n-so MITHMO, 2011.




©0) gononHWTenbHaa nuTeparypa:

Ne n/n McTOYHMK

[Moxopusrii 10.B. Ontumaneheie 3agaun : [yuyeOnoe nocodue] / FO.B. ITokopHbrii .—

® M. ; MxeBck : Peryisip. u Xxaotud. quHamuka : MH-T komneroTep. uccnen., 2008 .

. [Toxopusiii FO.B. Kpatkuii kypc MareMaTH4eCKO TEOpUH ONTUMAJIbHBIX 3a/1a4. -
Boponex : OAO "llentpanbHo-YepHozemHoe usgarensctso’', 2007,

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

9 Axwuesep H.U. Jlekuuu o BapuarmonHomy ucuuciennto / 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 .M. Bapuanronnoe ucuncienne / U.M. I'enbdang, C.B. @omun. - M. :

duzmariur, 1961.

Onwcromnbir JI.O. luddepennnanbabie ypaBHSHUS U BAPUAIIMOHHOE UCUYHCIICHUE :
12 yueOHuK i pu3. u pus.-mar. pax. yH-toB / JI. D. Dnbcroms . - 4-e u3ad. - M. :
Onutopuan YPCC, 2000.

B)MHOPMaLMOHHBIE 3MNEKTPOHHO-00pa3oBaTenbHble pecypchbl (ohulmnanbHble pecypebl MHTEPHET)™:

Ne n/n Pecypc

DnexTpoHHbIH Katanor Hayynoi 6ubanorekun BopoHeXCKOTro rocyapcTBEHHOTO

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

DNeKTPOHHBIH Kypc MeToibl ONTUMU3ALUN

14.
(edu.vsu.ru)

* BHavane ykasbiBatotcad OBC, ¢ kKoTopbiMM MMetoTca gorosopa y BIY, 3aTem OTKpbITble 3MEeKTPOHHO-
obpasoBaTenbHble pecypchbl, OHNamH-kypcbl, Y MK

16. lNepeyeHb y4yebHO-meTOAMYECKOrO obecne4vyeHUs AN CaMOCTOSTENIbHOWU

paGOTbI (y4ebHo-memodudeckue pekomeHOauuu, rnocobusi, 3adayHuKuU, MemoodudecKkue yKal3aHus o
8bIMOIHEHUIO NPaKMUYeCKUX (KOHMPOIbHbIX) pabom u dp.)

Ne n/n NcToYHMK

1 JlMnakTHuecKuil Marepuan no BapuanuonHomy ucurcienuto / FO.B. TTokopHslii [ ap.]
-Bopounex : UIIL BI'Y, 2007.

2 Junaktuueckuil MaTepuan o merogam ontumusanuu / F0.B. TlokopHsiit [u ap.] -

Boponex : UL BT'Y, 2007.

17. O6pasoBaTefibHble TEXHONOrMU, UCMOSNb3yeMble Npu peanusaumm y4eOGHOU
OUCLUUNINUHBbI, BKIOYas AUCTaHUUOHHbIe obpa3oBaTesnbHble TexHonoruu (OOT),
3neKTpoHHoe oby4yeHue (J0), cmellaHHOe OOyyYeHue):

AuncumnnmHa MoXeT peannsoBbIBaTbCS C MPUMEHEHUEM OUCTAHLMOHHbIX
obpasoBaTenbHbIX TEXHONOMMK, Hanpumep, Ha nnatgopme « ANEeKTPOHHbIN
yHusepcuteT BI'Y» (Kypc MeTtogbl ontumunsauuin (edu.vsu.ru)).

MNepeyeHb He0bXxo0aANMMOro NpPorpamMmmMHoOro obecneveHnst: onepaunoHHasl cuctema
Windows unu Linex, Microsoft Office, LibreOffice5, Calc, Math, 6paysep Mozilla Firefox,
Opera, Interet.



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

18. MaTepmanbHO-TEXHUYECKOEe obecneyeHne QUCLUMUNNUHbI:

1. Tunosoe obopyaoBaHme y4yebHoOM aygmuTopun.

2. 30HanbHas HayyHas  OuGnMoTeka, AnEeKTPOHHbIM  KaTanor  Hay4dHon
6ubnuotekun BI'Y (http://www.lib.vsu.ru)

19. OueHo4HbIe cpeacTBa AN NPOoBeAeHUA TeKYLen U NPOMEXYTOYHOMN
aTrecTauuu

MopsiAok OLEeHKN ocBoeHMS obyvatowmmmncs y4ebHoro matepuana
onpegensieTcs cogepXxaHMeM cneayrLLmx pasgenos ANCUUNINHLI:

No HavnmeHoBaHue K WHankaTop(bl)
- OMneTeH OueHouHble cpeacTBa
/n pasgena aucumniuHbl () OOCTUXKEHNS u pen
(mogyns) KOMMNeTeHLMMN
IIpocreiimas 3agaya lMpomexyToyHaa  aTTecTauna —
BAPUAIIHOHHOTO OnnK-3 OrK-3.9 ak3ameH, KoHTponbHas paboTta 1,
1| cuncnenms. KOHTPOJIbHO-U3MEPUTENbHbIE
maTtepuanbl K 3k3aMeHy
VeioBus 9KCTpEMyMa B MNpomexyTouHas  aTTectauuss —
npocreiimeii 3anaue OrK-3.9 ak3ameH, KoHTponbHas paborta 1,
2 BApPHUALMOHHOTO OrK-3 KOHTPOSbHO-U3MepUTENbHbIE
MCUYMCIICHUA MaTtepuarnbl K 3K3aMeHy
lMpomexyToyHaa  aTTecTaums —
3a/auM BAPUALIMOHHOTO OrK-3.9 ak3ameH, KoHTponbHas paGoTta 1,
3 | neuncrenms OrK-3 KOHTPOSbHO-U3MepUTESNbHbIE
maTtepuanbl K 9k3aMeHy
lMpomexyToyHaa  aTTecTaums —
3ajauy TMHEHHOTO OnK-3 OrK-3.9 ak3ameH, KoHTponbHaa paboTta 2,
4 pPOrpaMMHPOBAHUS KOHTPOJIbHO-U3MEPUTENbHbIE
maTtepuanbl K 3k3aMeHy
3a1a4n ONTUMAILHOTO MNpomexyTouHas  aTTectauuss —
yIIpaBJICHHUS OlK-3.9 ak3ameH, KoHTponbHasi pabota 2,
> OfK-3 KOHTPOJbHO-U3MEPUTENbHbIE
maTtepuanbl K 3k3aMeHy
MpomexyTouHas aTTecTauums A
DODME KOHTDOMS! - SK3AMEH epeyveHb BOMPOCOB K 3K3aMeHY.
p p

20 TunoBble OLEHOYHbIe CpeacTBa U MeToANnYeCKMe MaTtepuanbl, onpegensioLwme
npoueaypbl OueHUBaHUSA

20.1 TeKywWwMn KOHTPOJSIb yCNEeBaeMOCTH

KoHTponb ycneBaemocTv Mo AUCUUMNIIMHE OCYLLEeCTBNAETCS C MOMOLLbIO CeayoLwnx
OLIEHOYHbIX CPeACTB: KOHTpOrbHasa paboTa 1, KoHTponbHas paboTa 2.

IIpyMepHBIA KOMILUIEKT 3aJaHUI JJI KOHTPOJIbHBIX padoT
KonrpoJuabHast padora Nel
Bapuanum 1

3amanue 1.

Haiimute nomycTuMBbIe SKCTpeManu i 3a1aHHBIX (YHKIIMOHAJIOB:


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

1
ou)=[@?dx u@)=u0)=0 u@®=u@=0
0

0
d)(u):J'(12xu—u'2)dx u(-1)=1 u(0)=0
-1

3aganue 2.

Hccnenyiite Ha caa0bIi SKCTPEMYM

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

CocTaBuTtenb %7_/

(nopnucek)

M.B. 3BepeBa

Bapuanm 2
Sanmanune 1.

Haiinmute nomycTuMBbIe SKCTpeMalin IS 3aIaHHBIX (PYHKITMOHAJIOB:

b
®(u) = [(u? +2xuu)dx U@ =A u(b)=B
a

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

3amanue 2.

UccnenyiiTe Ha cinalblil SKCTpEMyM

2

Jex2yd  x(1)=3, x(2)=1

1
CoctaBsuTtenb é‘%/

(nognuce)

M.B. 3BepeBa




KounrtposbHasi padora Ne2
Bapuanm 1
3ananue 1.

Pemure 3anauy MTMHEHMHOTO OBICTPOACHCTBHS

{x1=3u 0<u<?
Xp'=—=X

3amanue 2.

2%, +3X, <6,
L = 3X, + X, — Max npu orpaHHYCHUsX 4 2X; —3X, <3,
X, 20, x,=0.

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

X, U X, — IIEJbIE.

CoctaButenb é‘%/ M.B. 3BepeBa

(nopnucek)

Bapuanm 2
3aganue 1.
Pemmre 3a1auy MTMHEMHOTO OBICTPOACHCTBUS

Xq'=U
t ~1<u<3
X2 =X1—U



3aganue 2.

L =2x, —10X, — min npu orpaHuueHusx  X; —5X, = -5,
X; 20, x,=>0.

2X, + X, 29,
L =2x, + 3X, — min npu orpanuueHusx | 3X; —4X, >3,
X, 20, x,2>0.

X; U X, — Leble.

CoctaButenb M.B. 3BepeBa

(noanuchk)

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

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

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

1. YPOBHSI OCBOEHUSA TEOPETUYECKUX U MPAKTUYECKUX MOHATUIN, HayYHbIX OCHOB
npodgeccnoHanbHON AeATEeNbHOCTH;

2. cTeneHun roTOBHOCTM oOby4valweroca nNpUMEHSATb TeopeTudeckne Wu
npakTuyeckune 3HaHWS n npoeccrnoHarnbHO 3HaYNMYHO NHpopmauuio,
COOPMUPOBAHHOCTU KOTHUTUBHBIX YMEHUNA.

3. NproBpeTEHHbIX YMEHUMN, npodeCccnoHanbHO 3HAYNMbIX ans
npodeccnoHanbHoON AeATENbHOCTM.

TekywMn KOHTpONb MpedHasHayeH nAns MpOBEepKM xoda W KavecTBa
dOpMUPOBaHUSA KOMMETEHLUNN, CTUMYNMPOBaHUA Yy4ebHoW paboTbl obyvyaembiX U
COBEPLUEHCTBOBAHUA METOAMKM OCBOEHMS HOBbIX 3HaHun. OH obecneuymBaeTtcs
NpoBeOEeHMEM KOHTPOSIbHbIX 3adaHun M AoMallHuMX pabdoT, MPOBEPKOM KOHCMEKTOB
nekunn, Nnepuoan4ecknM ornpocoM criyluatenen Ha 3aHATUSIX.

dopmbl, MeTOoOgbl M MNEPUOAMYHOCTb  TEKyLWero KOHTponsa onpegensieT
npenogasarterb.

Mpn Tekywem KOHTPOsfe YPOBEHb OCBOEHUS y4eBOHOM OUCUUNIAMHBI U CTeneHb
COOPMUPOBAHHOCTN KOMMETEHUUN OrnpedeniaioTCa OLEeHKaMU «3a4TeHO» WU «He
3a4YTEHOY.



OnuncaHue TeXHONOrMM NpoBeAeHUA

TecTnpoBaHme 1 KOHTPOIbHbIE PaboThl MPOBOAATCHA NMMCbMEHHO.
Tpe6oBaHue K BbINONHEHUIO 3aJaHNN

KoHmponbHas paboma

3a KOHTPOsbHyl0O paboTy CTaBUTCSt OLEHKA «3a4TeHO», B Clny4vae, ecnu
06y4aroLLMINCS BbIMONHI:

- nNpaBuJibHO B TMOJIHOM obbeme Bce 3agaHusA KOHTpOJ'IbHOIZ pa6OTbI, nokKazs3arl
OTIIMYHbIE BnageHUA HaBblKaMU NMPUMEHEHUA NOJTyYEHHbIX 3HaHUN 1" yMeHVIIZ npu
peweHnn ﬂpOd)eCCMOHaﬂbeIX 3alad B paMKax yCBOEHHOro matepuana,

- obyvatowuincs BbLINOMHUN BCe 3adaHusi ¢ HeBOMbLIMMU HETOYHOCTAMU U
nokasan xopoluve BrageHusi HaBblkaMy MPUMEHEHUS NOMNYYEHHbIX 3HAHWUA U YMEHUN
npu peleHun npodeccrmoHanbHbIX 3aa4 B paMkax YCBOEHHOro Matepuana;

- obyvatowuii BbINOMHU MOMOBUHY W3 MPEeasioXKEeHHbIX 3afaHuiA MpaBUIbHO,
ocTarnbHble C CYLIECTBEHHbIMW HETOYHOCTSIMM UM MoKasan YAoOBNEeTBOpPUTENbHOE
BnageHne  HaBblkaMW  MOMYYEHHbIX  3HAHWA W YMEHWA NpU  peLleHuU
npodpeccroHarnbHbIX 3a4a4 B paMkax YCBOEHHOro matepuana.

B ocTanbHbIX cnyyasx obyyatoemycsi CTaBUTCS 3a KOHTPOSIbHYHO paboTy «He
3a4TEeHOY.

20.2 NMpomexyToyHaa aTrectauums

NMpomexyTouyHaa artTecTauusa npegHasHadeHa Ans onpeneneHns ypoBHSA
OCBOeHUA Bcero obbema yyebHOM AncuUMnnUHLIL. [MpomexyTodHaa artTectaums no
ancumnnuHe «MeTtoabl onTMMM3auniny NPoBoaUTCA B oOpMe 3K3amMeHa.

MepeyeHb BONPOCOB K 3K3aMeHy:
. AGctpakTHas TeopeMma depma.
. [Ipocreiinias 3ajaya BapuallMOHHOTO UCUUCIICHUS. Y paBHEHUE Diliepa.
. Jlemma Jlarpanxa.
. [lepBbie HHTErpaJIbl B YACTHBIX CIIy4asiX ypaBHEHUs Diliepa.
. 3agada o OpaxuCcTOXpoHe (C pereHueM)
. Teopema u nemma [lro-bya-Perimona.
. I'magkocTe skcTpemarei.
. 3amaua [Tyaccona
. OYHKIIMOHAJIBI OT BEKTOPHBIX (DYHKITUN
10. 3amaga OcTporpaackoro
11.3amaya bonsna
12.Btopas Bapuanus. Teopema o 3HaKe BTOpoil Bapuaiiuu. Bropas Bapuanus B
MPOCTEMNIIEN 3a7]aU€ BAPUALMOHHOTO UCUUCIIEHHUS.
13.Teopema Jlexxanapa.
14.Teopema Jlexanapa-Jlarpanxa
15.Ycnoue Axobu
16. Heoctmsitiust ypaBHeHus1 SIkoOu
17.Teopema LllTypma
18. Teopema o HeocrUIAMH (00 SKBUBAJIEHTHBIX YCIOBUSIX)
19. Ycunennas teopema Sxobu

©Cooo~NOoO Ul WN -



20. JlocrarouHoe ycioBue ci1adoro sKCTpeMyma

21. JlemMa 00 OLIEHKE «XBOCTa.

22. Teopema 00 3KkCcTpeMyMe JTUHEHHOTO (hyHKIIMOHAIA
23. Beimnykias o6osiouka. Teopema o BBITYKION 000I0UKe.
24. Kputepuit BBITYKIIOCTH.

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

27. IlocTaHoBKa 3aa4 ONTUMAIBLHOTO YIPABICHUSI.

28. Jlemma 1 o ciBure yrpaBieHHUS.

29. Jlemma 2 0 Cyneprno3UlIUU yTIPaBICHHA.

30. [TpuHIUIT ONTUMATHHOCTH.

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

lMpomexyTodHaa aTTecTauus, Kak NpaBuIio, OCYLLECTBISIETCA B KOHUE ceMecTpa
N 3aBepluaeT u3yyeHne ancuMnivHbl. NpomexyTovHas atTectaunsa nomoraeTt OLeHUTb
bonee KpynHble COBOKYMHOCTU 3HaHWA N YMEHWW, B HEKOTOPbIX Cly4vyasx — Aaxe
dopmmpoBaHMe onpeneneHHbIX npodeccnoHanbHbIX KOMMeTeHuMn. Ha ak3ameHe
oLeHMBaeTCs YpOBEHb OCBOEHUS yHeOHON ANCLMMINHBI U CTENEHb CHOPMUPOBAHHOCTHU
KOMMNeTeHunn onpegensaTcs oLeHKamu «OTIIUYHOY, «XOPOLLIOY,
«y[OBETBOPUTENBHOY», KHEYAOBNETBOPUTENBHOY.

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

TEopeTUYEeCcKMX Bonpoca n YeTblipe npakTuyecknx. Bce Bonpockl u 3agayun, Bxoaswme B
OGuneTbl, OXBaTbIBAKOT BECb MaTepuran, U3ydaemblii 3a BECb CEMECTP.

IIpuMepHBbIH KOMILJIEKT OMJIETOB /151 IK3aMeHa

KoHTponbHO-n3mepuTenbHbIn matepunan Ne 1

1. 3amaua bonsna
2. DKCTpeMyM JIMHEWMHOTO (PyHKIIMOHATA

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

1.2
D) =j”7dx+u(0)+u(1)
0

4. Bo3MoKeH v ciIy4ai, KOT/la SKCTPEMYM JIMHEWHOTO (DyHKIIOHATA
JIOCTUTAeTCs BO BHYTpPEHHEW Touke kommnakra G?



5. Beimmmure YPaBHCHHUC U YCIIOBUS, KOTOPBIM HOJIZKHA YAOBJICTBOPATH TOYKA

MUHHUMYyMa q)yHKuHOHaJIa

1y"?
®(u) = j—dx juxdx u(0)=u'(0) =0.

6. Pemmure cuMIIIIEKCHBIM MCTOJO0M

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

CoctaButenb %7/ M.B. 3BepeBa

(noanuchk)

KoHTponbHo-m3mepuTensbHbin matepuan Ne 2

1. AGctpakTHas Teopema Depma.

2.YpaBuenue bennmana s 3a1aun ObICTPOICHCTBUS.

3. BemummTe nepByro Bapuanuio GyHkiuoHama ®(u) = J. (X +1)u J.udx
3aJaHHOI'0 Ha IIPOCTPAHCTBE clon

4. Pacnummre ypaBHeHue benmnmana mis 3amaun X'=x+Uu, |[ul<1, B R1. [lycTts
T(X) = x2.

5. Bemumuite ypaBHEHUE U YCIIOBUS, KOTOPBIM JOJKHA YIOBIETBOPSITH TOUKA
MUHHAMYyMa (byHKuHOHana

I(x 2 1 1yu"?

®(u) = dx, u(0)=u'(0)=0, u@@=0.

6 Pemmre cMMIIEKCHBIM MCTOJOM



X1 — X2 — X3 +6X4—> max

— X1 +2Xp =Xz + X4 <2

X1+X2+X3—2X4 <12

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

Xj20  j=L..4.

CocTaBuTtenb

M.B. 3BepeBa

(noanuchb)

KpuTepum BbiCTaBNEHMS OLIEHOK:

OueHkn

Kputepum

OT1nuyHo

obyyarowmnca nokasbiBaeT BbICOKMMA MHTENNEKTyanbHbIA ©
OOLLEKYNbTYPHbIA  ypOBEHb, [NyOOKOE U BCECTOPOHHEE
3HaHMe npegmMeTa, Ha BCe BOMpocbl Ouneta Aadbl
npaBuibHble  WCYepnbiBalOWMe  OTBETHI, npvBeaeHbl
AokasaTtenbcTBa oby4datolmmncsa apryMeHTUPOBAHO U FIOTMYHO
nsnaraeT maTepuvarn, NPaBUIbHO peLlaeT BCe MPensioKeHHbIe
npakTUyYeckne 3agaHusl; AONOSHUTESbHblIE BOMPOCHI  HEe
BbI3bIBAlOT 3aTPYAHEHUI

XopoLuo

obyvarolmnncs nokasbiBaeT CBOWM  WHTENNEKTyanbHbIN U
0OLLEKYNbTYPHbIM YPOBEHb, TBEPAO 3HAET npeameT ydebHou
AUCUMNIINHBI,  FIOTMYHO U3naraeT WU3yvYeHHbIn maTepwuan,
yMeeT MNPUMEHATb TeopeTuyeckMe 3HaHus [Ons  pelleHus
NPaKTUYECKNX 3afaHus, Ha BOMNPOCbl OuneTbl MNOnyYeHbl
NoSIHble U BepHble OTBEThl, NPMBEAEHO O0Ka3aTenbCTBO, HO
ecTb HebonbliMe HeTo4YHOCTM B (POPMYNUPOBKAX U
3aTpygHeHus Npu OTBETE Ha AONOSTHUTENbHbIE BOMPOCHI

YoBneTBOPUTESIbHO

oby4aromnmncs 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 JoKa3aTenbCcTBa.

HeynoBneTBopuTenbHO

cTeneHb OCBOEHUSI y4eOHOW AMCUMNIUHBI Oby4yaeMbliM He
COOTBETCTBYET KpPUTEPUSIM, MpPeabsBrseMbiM K OLEHKe
«y0OBMNETBOPUTENBHOY»




20.3 PoHA OUEHOYHbIX cpeaAcTB CPOPMUPOBAHHOCTM KOMMNETEHLUUN CTYAEHTOB,
pekomeHAyeMbI ANA NpoBeAeHUA AuarHoCTUYecKux padotT

1) 3aKkpbIThble 3agaHUg (TECToBbIE, cpeaHU YPOBEHb CIIOXHOCTU):

3aganue 1 IlepBas Bapuanus QpyHKunoHaa (D(X) oTpesieNsieTCs KakK
2

A /12 (D(X—Fﬂ,h) HpH//L:O

b CD(X"‘ih) Hpn)i:O
d

B (D(X‘Fﬂh) Hpnﬂuzl

3ananme 2

[TycTh MMeeTcs TpW MOCTaBIIMKA OJHOPOAHOro ToBapa ¢ 3amacamu 40, 25, 35 en. u Tpum
noTpeduTenst 3Toro ToBapa ¢ norpedHoctsimu B konmyectBe 50, 30, 20 ea. COOTBETCTBEHHO.
Croumoctu MEPCBO30K CAMHUILIBI TOBAapa OT KaXAOI'0 IMOCTAaBIIMKA K KaXXIO0OMY HOTpC6I/ITeJHO

3a/1aHbl MaTpuIei Tapudos ( B IeH. e1.)

~N &P
g1 o DN
w 0 N

Tpebyercs HallTH TUIaH MEPEBO30K C MUHUMAJIbHONW CTOMMOCTBI0. BbIOpaTh, K KakoMy THUITY
OTHOCHTCS 3Ta 3a/1a4a

A 3ajmaya TMHAMUYECKOTrO MPOrpaMMUPOBAHUS
b 3anaua nuHeiHOrO NporpaMMHpOBaHUs

B 3amava BITYKIIOTO POTrpaMMHUpPOBAHHS

I’ 3agaua HEMMHEWHOTO MPOrPAMMUPOBAHUS

3aganue 3

1
Beimuiute ypaBHeHus Jitiepa st pyHkiponana d(X) = I(X'Z —x*)dt, x(0)=x(1) =0
0

AX"+x=0
B X"—=X=0
B X"+2X=0



3amanue 4
1

Beimumvre BTOpyIo Bapuaruio s GyHkiponana d(x) = _[(X'z —x%)dt, x(0)=x(1)=0
0

1

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

W O¢

s [(2h2+2h?)dt, h(0)=h() =0

(h2+2h%)dt, h(0)=h(1)=0

oy
Ot O

3aganue 5

B CcyrouHblif palMoH BKJIHOHYAIOT aBa Tpoaykra nutamus P u P,, npuuem mponykra Py
JOJDKHO BOMTH B pannoH He 6osee 200 exn. Crommocts 1 en. mpoaykra P; cocrasisier 2 pyo.,

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

HOpPMBI NOTpeOsIeHNs yKa3zaHbl B Tabuuie. OnpenesnuTs paluoH MUTAaHUs, CTOUMOCTh KOTOPOTO

OyJeT HauMEeHbIIIEH.

ITurarensHbIE MuHnManbpHas HOpMa TOTPEOICHHS CopeprxaHue MUTATSIFHBIX BEIICCTB
BEIIECTBA B | ex. mpomykTa

Pl Pz

120 0,2 0,2

B 160 0,4 0,2

Pemrenne MokeT OBITH HAlJIEHO C TOMONIBIO:
A. I'paduueckoro metona
b. MeTtonma moTeHIaioB
B. CummnekcHoro meroaa
I'. MeTota MUHUMAJILHOTO DJIEMEHTA
J1. Merona ceBepo-3anagHoOro yria

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

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

2
[[EXOB JIOTOJTHUTEIHLHOTO0 000pyAoBaHus, 3anuMaromiero 19/3 M~ mnomanu. Ha npuoOperenue



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 000pyoBaHus 1-ro BUa 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

Tpedyercs 2 M TUTOIIA/IH, a U1 000pyoBaHus 2-ro Buaa — 1 M IUTOLIA M, ONIPEICTUThH TAKOH
Ha0Op JIOMOIHUTEIIFHOTO 000PYI0BaHHsI, KOTOPBIN 1a€T BO3MOXHOCTh MAKCUMAIIbHO YBEIUYUTD
BBIITYCK TPOTYKIIUH.
K xakomy THITy 337124 OTHOCHUTCS AaHHAs?

A. 3agayda 1eno4YrCIEHHOr0 IPOrpaMMHUPOBAHMS

b. 3agaya BRITYKIIOTO IPOTPaMMHUPOBAHUS

B.3aﬂaqa JUHAMHUYCCKOI'O ITpOrpaMMUpPOBaHUs

3aganue 7
Haittn Makcumym pynkuuonana L =2 X; + X, npu orpanuuenusx

A 45 5.5 835 T 0

3amanne 8

Bbruucnute 3HaueHWe JOMYCTHMMOM JKcTpeMann B Touke X=-0,5 pang  QyHKIMOHana

D(X) = jl (12tx — x?)dt, x(-1) =1, x(0) =0

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

2) OTKpbIThIE 3adaHNgG (TECTOBbLIE, NOBbILWEHHbIN YPOBEHb CIOXHOCTU):

3ananue 1

Bri6epute BepHbIe YTBEPKICHUS
A. MHoxecTBO G BBIIYKJIO, €CITH OHO COJEPKHUT CBOM KpailHUE TOUKH.
Bb. MHoxecTtBo G BBINYKJIO TOTAA U TOJIBKO TOT/A, KOTJa OHO COBHAJAET CO CBOEH BBIMYKIION

000JI0YKOH.



B. MHOXeCTBO BBIMYyKJIOE, €CIM ¢ JI000H Tapod TOYEK OHO COJEPKHUT OTPE30K, HX
COEIUHSIOLLNN.

I'. MHOX€ECTBO KpallHUX TOYEK SIBJISIETCS BBITYKJIBIM.

3aganue 2

o 1
BhIlumCIIMTE 3HAYEHWE MEPBOii Bapuanuyu GpyHKIMOHANA [ 0 x'% dt B Touke X=t 110 HANPABIEHUIO
h=t.

3aganue 3
BrimummuTe 3HaYEHUE TOMYCTUMON dKCTpEeMalu st GyHKITMOHAIA

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

3aganue 4

BhIUIIMTE 3HAYEHHE JOMYCTHMO# SKCTpeMatn (pyHKIMOHANA | 01(720t2x - x”z)dt, x(0)=0,
x’(0)=1, x(1)=0, x’(1)=2,5 B Touke t=0,5

3aganue 5

2

byner nmu pynkumonan ®d(h) = J. (h'? —h?®)dt, h(0)=0= h(g) HEOTPHUIATCILHBIM?
0

3aganue 6

Bbyner nu ypaBHeHne

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

YcraHOBUTE COOTBETCTBHE MEXKTY TUIIOM 3aJa4d U HauboJiee 4acTo MPUMEHSIEMBIM METOJIOM €€
perieHus

1.3amaua TMHEHHOTO MPOrpaMMUPOBAHUS

2.3a/1a4a MeJI0YUCIICHHOTO TPOTPaMMHUPOBAHUS

3.TpancrnopTHas 3a1a4a

4 3amaya TMHAMUYECKOTO TPOrPAMMHUPOBAHUS

A. Meton bemimana

b. CuMIIIIeKCHBIN METOT

B. Meroa I'omopn

I'. MeTo noTeHIINaI0B

3ananue 8
[IycTe MmeeTcs Tpu MOCTaBUIMKA OJHOPOAHOTO ToBapa ¢ 3amacamu 40, 25, 35 en. u Tpu

noTpeduTenst 3Toro ToBapa ¢ norpedHoctsiMu B konuudectBe 50, 30, 20 e1. COOTBETCTBEHHO.



CrouMocTH MNEPEBO30K €AMHUIIBI TOBAapa OT Ka)XOO0I'0 IMOCTaBIIMKAa K KaXJIO0OMY HOTpC6I/ITeJ'IIO

3a/1aHbl MaTpuIlei Tapudos ( B JACH. €11.)

~N P
o1 o DN
w 0 N

Tpebyercs HallTH TUIaH MEPEBO30K C MUHUMAIIBHOW CTOMMOCTBIO.

OnTUMaNbHBIA IJIaH TIEPEBO30K MOXKET OBITh HAWACH C IIOMOUIBIO:
A. I'padpuaeckoro metoia
b. MeToa oTeHIMAaIOB
B. CumiuiekcHOrO MeTona
I'. MeToma MEHEMAILHOTO 3JIEMEHTA
J1. Merona cesepo-3anagHoro yria

3aganue 9
B cyTouHblif palMoH BKJIHOHYAIOT 1ABa NpojaykTta nutanus P u P, mpuuem mpoaykra Py

JOJDKHO BOMTH B pannoH He 6onee 200 en. Croumocts 1 exn. mponykra P; cocrasusier 2 pyo.,

npoaykra P, — 4 py6. ConepikaHue MUTATENbHBIX BELIECTB B | €. NPOJYyKTa, MUHUMAJIbHbIE

HOPMBI TIOTpeOIeHHs yKa3aHbl B Tabnuie. OnpeaenuTh panuoH MUTaHUsA, CTOMMOCTb KOTOPOTO

OyJeT HauMEeHBIIIEH.

[TutaTenbHble MunumanbHas HopMa CopepxaHue MUTATEIbHBIX BEIIECTB
BEIIECTBA notpeOneHus B | exn. mpoaykra
Pl PZ
A 120 0,2 0,2
B 160 0,4 0,2

B otBer HamucaTtb, CKOJIbKO €AWHUI TPOJAYKTa P2 JOJIXKHO BOWUTH B ONITUMAaJIbHBII panroH

3ananme 10. Pemuts 3amauy. B oTBeTe yka3ate MUHMMaIbHOE 3HaYeHHE (QYHKIIMOHAIA

3X +X, 29,

X, +2X, =8,

X, +6X%, =12,
X, 20, x,=0.

L =4x; +6X, = MiN npu orpasmuexmsx

3aganue 11
Jns ynydmenust puHaHCOBOTO MOJIOXKEHUS (upMa MpHUHsIIA perieHre 00 YBEJIMUYEeHUN BBIITyCKa

KOHKprHTOCHOCOGHOI\/II NpoaAyYKIUHU, A Y€ro IMIpUHATO PCUHICHUC 00 YCTAaHOBKEC B OJHOM U3



IIEXOB JIOTOJIHUTENILHOTO 000pyA0BaHus, 3aHuMatomiero 19/3 M ? wiomaau. Ha mpuobperenue
JIOTIOJTHUTEIBHOTO 00OopyAoBaHus (upma Bbaenwia 10 y.e., Ipu 3TOM OHAa MOXET KYIHTh
obopymoBanue 2 BuaoB. [IpnodpeTeHre 0JHOr0 KOMIUIEKTa 000pyaoBaHus 1-ro Buaa cTouT 1
y.e., 2-ro Buga — 3 y.e. [IlppoOpereHure oqHOr0 KOMIUIEKTa 000pyIOBaHHs 1-TO BHA MO3BOJISET
YBEIMYUTH BBITYCK MPOAYKIIMK B CMEHY Ha 2 INT., & OJHOTO KOMIUIEKTa 00OPYAOBaHUS 2-TO

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

2 2
Tpebyercs 2 M  momanau, a s o0opyaoBaHus 2-ro Buga — 1M muiomaau, ONpeaesuTh
Takol HAOOp JOMOJHUTEIHHOTO 00OPYIOBaHHUS, KOTOPBIM JaeT BO3MOXHOCTh MaKCHUMAaJbHO
YBEJIUYUTh BBINYCK TPOAYKIIMU. B o0TBeTe yka3aTh ONTHMAIbHOE YHCIO KOMILJIECKTOB

obopynoBaHus 2 BUA.

3amanmne 12
Haittu makcumy™m ¢ynkmuu  F = 5X1 + 2X2 + X3 @pH YCIOBHSAX HEOTPULATCIBHOCTH

NEPEMCHHBIX U YCIIOBUAX
X; +3Xy — X3 <6,
Xo + X3 < 4,
3%, + X, < 7.
B otBete YKa3aThb OIITUMAJIBHOC 3HAYCHUC 1 (S (3:10) q)YHKI_II/II/I, OKPYIJIMB pE3YJIbTAaT 10 COTHIX

3amanue 13

VYkaxxuTe onTuManbHOE 3HaUeHHE 11e1eBON (QYHKIIUU /7S 337a4u, IBOMCTBEHHOM K
IIPUBEICHHON

X, — X, — X3 +2X ,— max
(X, +2X, — X, + X, <2
2%, + X, + X, —2X, <12
2X, +2X, +4X,+2X, <6
x;20 j=1...4
3aganue 14

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

3aJaHbl ManI/ILIeﬁ



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

HyxHO cocTaBuTh IIaH MEPEBO30K C MHUHHUMAJIbHOM CTOMMOCTBIO. BbIlcath B OTBET

MHWHUMAJIbHYHO CTOUMOCTD IICPCBO30OK.

Kputepun n wkanbl oueHnBaHua 3agaHum ®0OC:

1) 3apgaHung 3akpbiToro Tuna (BbI60p 0aHOro BapraHTa oTBeTa, BEepHO/HEBEPHO):

e 1 6ann — ykasaH BEpPHbIN OTBET,;
e 0 6annoB — yka3aH HEBEPHbLIN OTBET.

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

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

3) 3agaHug 3akpbITOro Tuna (Ha cooTBeTCTBUE):

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

4) 3agaHug OTKPLITOro Tuna (KOPOTKUM TEKCT):

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

5) 3apaHug oTkpbiTOro TMna (4ncrno):

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

3apaHua pasgena 20.3 peKOMeHAYHTCA K MUCNONb3OBaHMIO NPU NpoBeAeHUU
ANarHoCTUYeCcKuUxX paboT C Leniblo OLEeHKM OCTaTO4YHbIX pe3ynbTaTOB OCBOEHUS
OaHHOM AUCLUMNIUHBI (3HaHUW, YMEHWUN, HaBbIKOB).



