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Kod u HaumeHosaHuUe ducyumniuHbl 8 COOM8emMcmaeuu ¢ y4ebHbIM rniaHoM

1. Kog v HammeHoBaHUe HamnpasfeHUsa NoAroToBku/cneynanbLHOCTH:

10.05.04 NHdopmaLMOHHO-aHanNUTU4eckKne cmctemMbl 6e3onacHoCTr

2. Mpocdhunb noaroToBKK/cneunanumsaums :
ABTOMaTU3auuns MHpoOpPMaLMOHHO-aHaNNTUYECKON AeATENbHOCTHU

NHdbopmaumoHHasa 6e3onacHOCTb (PMHAHCOBLIX U 3KOHOMUYECKUX CTPYKTYP

3. Keanudwmkaumua BbinyckHuka: Crneumanuct no sawmute nHgopmMmauum
4. dopma obyyeHua: OyHas

5. Kadegpa, oTBevawowas 3a peanusaumio agucumnnuHbl:  Kadegpa
mMaTeMaTU4ecKoro 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 18.03.2025 Ne0500-03

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



9. Uenu n 3apgaum y4ebHOM AUCLUNIINHDI:
Llensimu oceoeHusi y4ebHOU OucyurniuHbl S8715IKOMCS:

- 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 OeATEeNbHOCTY;

- pa3BUTKE NTOrMYECKOTO MbILLNEHMS;

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

annapara

3adayu y4yebHoU OuCyUMNIUHbI:

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

- OoBnageHve CTyaeHTaMy OCHOBHbIMW MaTeEMaTU4YEeCKMMU MOHATUSIMU MEeTOO0B
onTUMM3aLmu,;

- BblpaboTka YMEHUM aHanuauMpoBaTb MOJSlyYeHHble pe3ynbTaThbl, pelwaTtb
TMnoBble 3agayvn, npuobpeTeHne HaBblKOB paboTbl CO creumanbHON MaTemMaTU4ecKom
nutepaTypowm;

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

10. MecTo yyebHOM AncuMNUHbLI B cTpyKType OOI:

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, HaBblK1M), COOTHECEHHbIEe C MIaHUpPyeMbIMU pe3yribTaTaMu OCBOEHUS
obpasoBaTenbHOW NporpaMmmMbl (KOMMNETEHUUSIMU BbIMYCKHUKOB):

Kop HassaHue Koa(bl) WHamnkaTtop(bl) MnaHnpyemble pesynbTaTtbl 00y4YeHus
KOMMNeTeHL MK

OlK-3 | CnocobeH Ha | OrlK-3.9 OlK-3.9 3HaTb OCHOBHblE onpefeneHns, NMOHATUS
OCHOBaHun cnonbayet 1 naen n3yvaembix pas3genos Kypca.
COBOKYMHOCTM mMaTemaTtumyeckue
CYLLECTBYIOLLMX MeToAdbl METOAOB | YMeTb ncnonb3oBaTb MeToabl
MaTeMaTn4eckmnx onTMMmM3auum onTMMM3aumMM NpuM  peweHun  3agad
mMeToaoB npu peleHnn | npodeccrMoHanbHoW AeATeNbHOCTU
pa3pabaTtbiBaThb, 3agad




00OCHOBbIBATL Y
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npouenypbl
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12. O6beM AgucuMNIIMHbI B 3a4YeTHbIX eAuHuuax/yac.(s coomsemcmsuu ¢ yyebHbIM

nnarom) 4/144

dopma NpoMeXyTOUYHON aTTeCcTaLMnU(3avem/sxk3ameH) IK3aMeH

13. TpyaoeMkKocCTb No BMaam y4ye6Hon paboTbl

Bcero Mo cemecTpam
Bug yuebHowm paboTbl
cemecTp
KoHTakTHas paboTa 68
nekuum 34
B TOM YuChe: npakTnyeckme 34 34
naGopaTtopHble 0 0
CamocTosTensbHasn pabora
B TOM uyucne: kypcoBasi pabota (MpoekT)
dopma NPoOMEXYTOYHOM aTtTecTaumm
3K3aMeH
Wtoro: 144 144
13.1. CopepxaHne AUCLMUNIUHLI
n/n Peanunsauus
pasgena
HavmeHoBaHue ONCLMNITUHBI C
pasgena CopnepxaHue pasgena OUCUMUNNUHBI | NOMOLLbIO
ANCUUNNNHBI OH-NawH Kypca,
OYMK
1. Nekuun
11 IIpocreiimas Teopema @epma 1 pyHKIIMOHANIA B Kypc Metoss
3ajada JIMHEITHOM HOPMHPOBAHHOM ONITUMU3ANNI
BapUaMOHHOTO npoctpadcTie. [lepBast Bapuanusi. (edu.vsu.ru)
UCYMCIICHUS. VYpasuenue Oiinepa. Jlemma Jlarpanxa.
YacTHble caydau ypaBHeHuUs Jilnepa.
3anaua o 6paxucroxpone. Teopema [lro-
Bya-Peiimona. 'maaxocTs sxcTpemanu B
NIpOCTENIIEN 3a/1aue BapUaLlMOHHOTO
HUCYHUCIICHUA.
1.2 | Ycinosusa VYcnosue Jlexannpa. VYcunennoe
9KCTpEMyMa B ycnoBue Jlexxanapa. YpaBHenne SkoOu.
HPOCTCHUIICH 3a11a49€ | Bropast Bapuauus. Teopems! llltypma.
BapUAIHOHHOTO VcnoBue,  SKBUBAJIEHTHOE  YCJIOBHIO
HCIUCIICHUA Sxob6wu. Hocrarounsie YCIIOBHSA
9KCTpEMyMa.
1.3 3agauun ODyHKIMOHAJ, 3aBUCSIIUI OT BEKTOpPHOU




BapUaAIIMOHHOT'O
HUCYHUCJICHUA

¢ynkun. 3anaya bosbia.
W3zonepumerpudeckas 3aaada.
VYpasrenne Ditnepa-Ilyaccona, Ditnepa-
Octporpaackoro. Y CIOBHEIH SKCTpeMyM
B 33/1a4aX BapHallMOHHOTO MCYUCIICHUSI.
Metox muOXWUTeNeH Jlarpamka. 3amgaga
C TIOJBUKHOW I'paHULEH.

1.4 | 3amaum nuHEHHOrO | DKCTpEMyM JIMHEHHOTO (pyHKIMOHANIA Ha
MPOTPaMMHUPOBAHUSI | MHOXKECTBE B KOHEYHOMEPHOM
npocrpaHcTBe. ['padmueckuii  MeTon
peleHus 3a1a4 JUHEHHOTO
MIPOrpaMMUPOBAHMUSL. CUMILIEKCHBIN
Meton. TeopeMbl  JOBONHCTBEHHOCTH.
TpaHcOpTHBIE 3a1a4H.
1.5 Bamaun IlocTanoBka 3agauyd  ONTHMAJIBHOIO
ONTHMAJIEHOTO ynpasneHus. [[puHOINT ONTHMAaNTbHOCTH.
YIpPaBJICHUS [Ipuniun bemiMaHa JHHAMUYECKOTO
MIPOTPaMMHPOBAHUSL. VYpaBHeHUE
bennmana. punun MaKcUMyMa
IlonTtpsaruna.  Teopema o  uwucie
NepeKIodYeHuid. Meron peuieHus 3anad
0e3 orpanuucHus. Metonx HeroroHa.
Meronbl CONPSKEHHBIX HAaIPAaBICHUM.
UucneHHble METOABI pEHIeHHs 3a4ad
ONTUMU3ALHHU
2. [lpakmuYyeckue 3aHIMus
2.1 | Ilpocreiimas VYpaBuenune Oiinepa. YactHsle ciaydan | Kypc Meroas
3a/1a4a ypaBHEeHHUs Dilniepa. ONTUMHU3ALMN
BapUAIMOHHOTO (edu.vsu.ru)
WCUHCIICHUSL.
2.2 YcmoBus YcaoBue Jlexannpa. Ycunennoe
9KCTPEMYMA B ycnosue Jlexannpa. YpaBHeHue SkoOw.
npocreiiiei 3agade | YCiIoBHe,  SKBHBAJICHTHOE  YCJIOBHIO
BapUaMOHHOTO Sxobmn. HocraTouHble YCIIOBUS
HCUUCJICHUS SKCTpEeMyMa.
2.3 | 3amaun OyHKITMOHAI, 3aBUCSIINI OT BEKTOPHON
BapHaIlMOHHOTO ¢byHkmu. YpasHenue Ditnepa-
HCYUCIICHUSA IlyaccoHa. Y cnoBHBIN 3KCTPEMYM B
3aa4yax BapHaIlMOHHOTO HCYUCICHHS.
Merton mHOKuTene Jlarpanka. 3agada
Boibna.
2.4 3amayu TUHEHHOTO I'papuueckuit meronm pemeHus 3amaq
MPOTPaMMHUPOBAHUSI | JTMHEHHOTO MpOTPaMMHUPOBAHHUSL.
CummnekcHelii Meron. TpaHcnopTHbIE
3a1a4H.
2.5 3amaun IlocTanoBka 3agayM  ONTHMAJIBHOIO
ONITHMAJIEHOTO ynpasieHus.  [IpuHmmMnm — Makcumyma
yIpaBIeHUs [TonTpsiruxa.
13.2. Tembl (pa3genbl) AUCUUNIIUHBLI U BUAbI 3aHATUN
No HavnmeHoBaHue Buabl 3aHaTUN (4acoB)
n/ ( ;‘:Mb' JNlekun | MpakTtnyeckn | JNlabopatopHbl [CamocTosATernbHa KowTporn Bcer
n pasnena) " e e 51 paboTta b o]
ANCLMNNUHBI
IIpocreiimas
p | 6 6 0 8 7 27
BapHAIHOHHOTO
HCYUHCIICHUSL.
2 | YcinoBus 7 7 0 8 7 29




JKCTpEMyMa B
MpocCTeiIei
3amade
BapHAIHOHHOTO
HCYHCICHUS

3amaun
3 | BapHalMOHHOTO 7 7 0 8 7 29
HCYHCJICHUS

3amayn IMHEHHOTO
4 | mporpaMMHpOBaHH 7 7 0 8 7 29
s

3amgaun
5 | onrumansHOrO 7 7 0 8 8 30
yIpaBJIeHUsI

Wtoro: 34 34 0 40 36 144

14. MeToan4yeckmne ykasaH1MAa Ansa odyvarowmxca no 0CBOEHUIO AUCLUNIIUHDI
(pekomeHOayuu oby4arouuMcsi o 0C80EHUI0 QUCUUNIIUHBI; yKazaHue Hauboree CroXHbIX pa3derios,
paboma ¢ KoHcriekmamu feKyul, npe3eHmauyuoHHbIM MamepuarioMm, pekomeHOayuu o 8bIMnOoSTHEHUIO
Kypcoeol pabomsl, 110 op2aHu3dayuu camocmosimesibHol pabomsi 1o ducyuniuHe u op)

Ona obecneyeHnss cuUCTeEMaATUYECKOW U perynsipHon paboTbl MO U3YyYEHWUIO
ANCUUNANHBL M YCMELLIHOMO MNPOXOXAEHUS aTTecTauuini CTydeHTaM pekoMeHayeTcs
npuaepXmnBaTbCs cneayoLlero nopsaka obyvyeHus:

1. CamocToaTenbHO onpegenntb 06beM BpemeHu, Heobxogmmoro Anst npopaboTku
Ka)Kaon TeMbI.

2. PerynapHo m3yyaTtb Kaxayto TeMy OUCUMNIAMHBI KaK NO KOHCMEKTaM fEKUUKn, Tak 1 no
PEKOMEHOOBAHHOW NMTEpaType, MCMNoNb3ysi pasnuyHble (OpMbl MHOMBMAYASbHON
paboTbl.

3. CornacoBbiBaTb C npenogasatenemM Buabl paboTbl NO U3YyYEHUO AUCLMMINHDI.

Mo 3aBeplUEHMM OTAENbHbLIX TEM nNepenaBaTb BbINOSMIHEHHbIE PabOThLI (QOMaLUHKME
3agaHund) npenogasartento.

5. [lpyn ycnewHoOM nNpPOXOXOEHUN PYOEXHbLIX KOHTPOSbHbLIX WCMbITAHWUA CTYOEHT
MOXET MpeTeHAoBaTb Ha COKpalleHue nporpamMmbl MPOMEXYTOYHOM (MTOrOBOM)
arrecTtayum no AUCUUNInHe.

MeToauyeckune ykasaHusi 4nsi 06yvalowmnxcs NpyM camocTosiTenbHON paboTe.

1. CamoctoaTenbHass pabota oOy4yalWKUXC HamnpaBneHa Ha CcaMoCTosTeNbHOEe
OCBOEHME BCeX TEM UM BOMPOCOB YY4eOHOM OMCUUNMAWUHBI, NPEeaAyCMOTPEHHbIX
nporpammon. CamocrtodatenbHaa pabota saBnsetca  obssaTtenbHbiM  BUOOM
AEeATEeNbHOCTM ANnda  Kaxgoro obydatowerocss, ee obbeM Mo y4yebGHOMY Kypcy
onpegenserca yd4ebHbiIM nnaHom. [lpu camoctoaTenbHon pabote oby4arowmincs
B3aMMOOeNcTByeT C peKOMeHOOBaHHbIMU MaTtepuanamu npy MMHUMarbHOM ydacTun
npenogasatens.

2. CamoctostenbHaa pabota ¢ yyebGHukamu, y4ebHbiMM nocobuamKn, Hay4HOMN,
CNpPaBOYHOM M NOMNYNISAPHON NUTepaTypon, MatepuanaMmm Nepuoanyeckux M3gaHum u
pecypcammn cetu Internet asnsertca Hambonee apP@PeKTMBHBIM METOAOM MNOSTyYeHUs
3HaHUN, NO3BOMSET  3HAYMTENbHO  aKTUBM3NPOBATb  MpoOLECcC  OBnageHus



nHpopmaumen, cnocobcreyet 6onee rnybokoMy YCBOEHUIO M3y4aeMOro martepuana,
dopmunpyeT y 0byyaoLLMXCA 3aMHTEPECOBaAHHOE OTHOLLEHWE K KOHKPETHON npobneme.
Bonpochkl, koTopble BbI3blBAOT Yy 0OyYaloWUXCsl 3aTpydHEHUS1 MpU  MOAroTOBKE,
OOMKHblI OblTb 3apaHee CGOPMYNMPOBaHbl M 03BY4YEHbl BO BPEMS 3aHATUN B
ayauMTopun Ans AONOSTHUTENbHOMO pasbsiCHEHUS NpenoaaBaTereM.

[ns ycnewHoro v nNnogoTBoOpHOro obecrneyeHns UTOroB CaMOCTOSTENbHON paboThl
pa3paboTaHbl y4eOHO-MeToaNYECKNE YKa3aHNs K CaMOCTOSATENbHOM paboTe CTyaeHTOB
HaZ pasnuyHbIMK pasgenam QUCUMUNANHDI.

Bugbl camocTtosiTenbHOM  paboTbl:  KOHCMEKTMpoBaHME Y4ebHOM U Hay4vHOWM
nuTepaTtypbl; NnpopaboTka y4ebHoro matepuana (No KOHCNeKTam NeKuun, y4ebHOM U
Hay4yHOM nuTepaTtype); paboTta B 9neKkTpoHHoM ©ubnunoteyHom cucteme; pabota C
NHOPMALMNOHHLIMU  CMPaBOYHbIMWA CUCTEMaMW, BbINOSIHEHME AOMALUHUX 3a4aHui
(NPaKTUYeCKMX U TeopeTUYeCKUX); BbIMOSTHEHWE KOHTPOSbHLIX PaboT; NoAroToBKa K
NpakTUY4ECKUM 3aHATUSM; paboTa ¢ Bonpocamm Ansi CamonpoOBEPKU.

Bce 3agaHus, BbINOMHAeMble CTyAeHTaMU CaMOCTOSITENbHO, NOANeXaT nocrneayoLen
NnpoBepke npenogaBaTenem.

15. Nepe4yeHb OCHOBHOM U AONOJSIHUTENILHOW NUTEpaTypbl, PECYPCOB MHTEPHET,

HeoOGXoAMMbIX ANsi OCBOEHUSI OUCUUNIUHBLI (Criucok numepamypbl OGhopMAsemcs 6
coomeemcmeuu ¢ mpebosaHusimu FOCT u ucnionb3yemcsi obwiasi ckeo3Hasl Hymepauyusi 0511 ecex 8udoa8

UCMOYHUKO8)
a) OCHOBHas nuTeparypa:
Ne n/n NcTOYHMK
Juddepennnanbable 1 HHTETPAIbHBIE YPABHEHUS, BApUALIMOHHOE UCUHUCITICHHE B
1 npUMepax | 3ajadax : yueOnoe nocobue / A.b. Bacunwea [u np.] .— U3n. 3-e, ucnp. —

CII6 ; M. ; Kpacnonap : Jlans, 2010 .

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

Axynmnu N.JI. MaTematudeckoe mporpaMMHpOBaHUE B IpUMepax U 3a/1a4yax : yueOHoe

3 nocobue / N.JI. Axynmuu .— U3a. 3-e, crep. — Cankr-IletepOypr ; Mocksa ; KpacHonap
: Jlann, 2011 .
AtrterkoB A.B. MeTo/ibl onTUMH3aIny : yueOHOE TOCOOUeE : [1J1s CTYI. BBICHI. Y4eo.

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

NHOPA-M, 2013 .

Bacunwes @.I1. MeToap! onTuMu3anus : [y4eOHUK A7 CTYA. BY30B, 00y4Y. IO
5 cnermansHocT BITO 010501 "Tlpuknannas matemaTtuka u nuadopmaruka'"] : [B 2 u.] /
@.I1. BacunweB .— Mocksa : U3n-so MITHMO, 2011.

0) gononHuTensHasa nuTepaTypa:

Ne n/n NcToYHMK

5 [Toxopusrit F0.B. Ontumanshsie 3agaun : [yuyeOHnoe nmocodue] / FO.B. ITokopHblii .—
M. ; MxeBck : Perynsp. n xaotnd. quHamuka : MIH-T Komnerorep. uccnen., 2008 .

. IToxopHnsrii FO.B. Kpatkuii Kypc MareMaTH4ecKol TEOPUU ONTUMANIbHBIX 3a/1a4. -
Boponex : OAO "llerrpansHo-UepHo3eMHoe n3natenscTBo", 2007.

8 IMoutpsirun JI.C. [IpuHumn MakcuMyma B ontumansHoM yrpasnenun / JI.C.
[TonTpsarusn. - M. : Hayka, 1989.

9 Axuesep H.U. Jlekiuu no Bapuanmonnomy ucuucienuto / H.M. Axuesep. - M. :
TI'octexmsmar, 1955.




lNanneeB 9.M. Kpartkuit kypc Teopuu 3KcTpeManbHbIX 3a1a4 / 3.M. ["annees, B.M.

10 Tuxomupos. - M. : I3a-8o MI'VY, 1989.

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

1 duszmariur, 1961.

Onbcronsi JI.O. [luddepennnanbapie ypaBHEHHS U BAPHALMOHHOE HUCUHCIICHHE |
12 yueOHuK it ¢pu3. u ¢pus.-mar. gak. ya-tos / JI. 3. Dnbcrons . - 4-¢ u3a. - M. :
Dnutopuan YPCC, 2000.

B)MH)OPMaLMOHHBIE 3NEKTPOHHO-00pa3oBaTenbHble pecypchl (ohulmnansHble pecypebl MHTEPHET)™:

Ne n/n Pecypc

DOnexkTpoHHbIN KaTanor Hayunoit 6nbiaroTexn BopoHekcKkoro rocy1apcTBeHHOTO

13 yauBepcureta. — (http // www.lib.vsu.ru/)

DNeKTpOHHBIN Kypc MeToabl ONTUMU3ALINI

14.
(edu.vsu.ru)

* BHauane ykasbiBatoTca IBC, ¢ koTopbiMun MMetoTcs gorosopa y BIY, 3atem OTKpbITble 3NEKTPOHHO-
obpasoBaTernbHble pecypchbl, OHNanmH-kKypcbl, Y MK

16. lNepeyeHb y4yebHO-meTOAMYECKOrOo obecne4vyeHUss AN CaMOCTOSITENIbHOMU

paboTbl (yuebHo-memodudeckue pekomeHdayuu, nocobus, 3adadHUKU, Memoduyeckue yKasaHus o
8bIMOIHEHUIO NPaKMUYeCcKUX (KOHMPOIbHbIX) pabom u dp.)

Ne n/n NcTovHuK

1 Junaktuueckuil MaTepuali rno BapuannoHHomy ucuucienuto / FO.B. Tokopusiit [u ap.]
-Bopounex : UIIL BI'Y, 2007.

5 Junaktuueckuid MaTepuan rno merogam ontumusanuu / F0.B. TlokopHsiit [u ap.] -

Boponex : UL BI'Y, 2007.

17. O6pasoBaTefibHble TEXHONOrMU, UCMOSNb3yeMble Npu peanusaumm y4eOGHOU
OUCLUMNIINHBbI, BKNOYas AUCTaHUUOHHbIe obpa3oBaTenbHble TexHonorum (OOT),
3neKTpoHHoe oby4yeHue (J0), cMellaHHOe OOyyYeHue):

AncumnnmHa MOXeT peanm3oBbIBaTbCA C NPUMEHEHMEM ANCTAHLNOHHbIX
obpasoBaTesnbHbIX TEXHONOMMK, Hanpumep, Ha nnatgopme « ANEeKTPOHHbIN
yHuBepcuteT BI'Y» (Kypc MeToabl ontummsaumn (edu.vsu.ru)).

MepeyveHb Heobxoanmoro nporpammHoro obecneveHus: Mozilla Firefox (Mozilla Public
License (MPL), OecnnaTHoe n/nnm cBobogHoe Mno, nUUEH3nsa:
https://www.mozilla.org/en-US/MPL/)

18. MaTepmanbHO-TEXHUYECKOE obecneyeHne QUCLUUNIUHbI:
YyebHas aygutopusa: cneumann3npoBaHHas mebenb

19. OueHo4HbIe cpeacTBa ANA NPOBeAEHNA TeKyLen U NPOMEXYTOYHON
aTtrecTauum

MopsAOoK OLEeHKN 0CBOeHMs obydatowmnmmcs y4ebHoro matepuana
onpegensieTcsa cogep)kaHMeM criedyoLmx pasgenos ANCUMMIUHLI:

HavnmeHoBaHue WHankaTop(bl)
No KomneTeH o
/n pasgena QUCUUNIvHbI uMA() OOCTMKEHNS LleHOYHbIe CpeacTBa
(mogyns) KoMMNeTeHuumn



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

IIpocreiimas 3agaua lMpomexyToyHas  aTTecTtaums —
BAapHAL[OHHOTO OrK-3 OrK-3.9 ak3ameH, KoHTpornbHaa paGoTta 1,
ER [ — KOHTPOSbHO-U3MEpPUTENbHbIE
mMaTepuanbl K 3k3amMmeHy
VCoBHs SKCTpeMyMa B MpomexyTouyHaa  aTTectauusa —
IpOCTEHINEN 3anaue OrK-3.9 ak3ameH, KoHTponbHaa paborta 1,
2 BAPHALMOHHOTO OrK-3 KOHTPOSbHO-U3MEpPUTENbHbIE
MCYHCIICHUS] mMaTepuarnbl K 3k3ameHy
MpomexyTouyHaa  aTTectauus —
3ajauy BapHAlIOHHOTO OrlK-3.9 ak3ameH, KoHTponbHas paboTa 1,
3 | ucuncnenus OrK-3 KOHTPOIMbHO-N3MEPUTENbHbIE
mMaTepmarnbl K 3K3amMmeHy
MpomexyToyHas  aTTecTaums —
3aiaun MHEHHOTO OrlK-3 OrlK-3.9 ak3ameH, KoHTponbHas paboTa 2,
4 MpOrpaMMUPOBAHUS KOHTPOIIbHO-M3MepuTEenbHbIe
mMaTepmarnsbl K 9K3amMeHy
3a71a4u ONTUMAILHOTO [MpomexyToyHas  aTTectaumsa —
yIIpaBJICHHUS OlK-3.9 ak3ameH, KoHTponbHasi pabota 2,
s OfK-3 KOHTPOSbHO-U3MEPUTENbHbIE
mMaTepmarnsbl K 3k3ameHy
MpomexyTouHasa aTTecTauus
MepeyeHb BOMPOCOB K 9K3aMeHY.
dopmMa KOHTpons - 3K3ameH
20. TunoBble OLleHO4YHbIe cpeacTtBa n MeToaAn4v4YeckKkue MaTepuanbl,

onpeagensirowme npoueaypbl OLeHMBaHUA

20.1 TeKyWwMWn KOHTPOSb yCreBaeMocCTH

KoHTponb ycneeaeMocT no gUCLUMNIMHE OCYLLECTBMSIETCS C MOMOLLBIO CIEeAYHLMX
OLIEHOYHbIX CPEACTB: KOHTPOsbHas paboTa 1, kKoHTponbHas paboTa 2.

IIpyMepHBIA KOMILUIEKT 3aJaHUI 1JI KOHTPOJIbHBIX padoT
KonTpoabnas padora Nel

Bapuanm 1

3amanue 1.

Haiingute nomycTuMBbIe SKCTpeMalu i 3aIaHHBIX (PYHKITMOHAJIOB:

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

0
o(u)= [@2xu-u?)dx u(-)=1 u(0)=0

1
3amanue 2.

HccnenyiiTe Ha calbIil SKCTpEMyM




1
J(x'2+9x2)dt x(0)=x(1)=0
0

CocTtaButenb %%

(noanuchb)

M.B. 3BepeBa

Bapuanm 2
3ananue 1.

HaﬁI[HTe AOIIYCTUMBIC OKCTPEMAJIN JIS 3aJaHHBIX CI)yHKI_[I/IOHaJ'IOBZ

b
®(u)=[(u®+2xuu)dx u(@)=A u(b)=B
a

3
®(u) = [ (360x2u —u"?)dx  u(0)=0, u'(0)=1, u(3)=0, u'(3)=25
0

3amanue 2.

HccnenyiiTe Ha cinalbIil SKCTpEMyM

2
J' 2x2ydt  x(1)=3, x(2)=1
1

CocTaBuTtenb %7_/

(noanuchb)

M.B. 3BepeBa

KonTpoabnas paéora Ne2
Bapuanum 1
3amanue 1.

Pemure 3anauy MTMHEMHOTO OBICTPOACHCTBUS



3amanue 2.

2X, +3X, £6,
L = 3X; + X, — Max npu orpaHuyeHmsIX §2X; —3X, < 3,
X, 20, x,20.

5X; +2X, <6,
L =16X%,; +9X, — max npu orpaHuyeHusX § X; + 3X, <6,
X, 20, X,2=0.

CoctaButenb %‘?—/ M.B. 3BepeBa

(noanuchk)

Bapuanm 2
3ananue 1.

Pemute 3amauy TuHEHHOTO OBICTPOICHCTBUS

Xl': u

. -1<u<3
X2 = Xl —Uu

3amanue 2.

L =2x, —10X, — min npu orpaHryYeHHsX 4 X; —5X, > -5,
X, 20, x,20.



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

X; U X, — LIeTbIE.

CoctaButenb M.B. 3BepeBa

(noanucsk)

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

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

3ajaHve Onsa TeKywlero KOHTPONs U NpoBedeHUs NPOMEXYTOYHOW aTTecTauuun
AOMMKHbI BbITb HANpaBreHbl Ha OUeHUBaHUe:

1. YPOBHSA OCBOEHUS TEOPETUYECKNX U NPAKTUYECKUX MOHATUNA, HAYYHbIX OCHOB
npodeccnoHanbHon AeATENbHOCTH;

2. cTeneHu roTOBHOCTM oOOyvatoweroca nNpUMEHATb TeopeTudeckne u
npakTnyeckmne 3HaHUSA n npodgeccnoHarnbHO 3Ha4YUMyHo NHopMaLnto,
chopMUPOBAHHOCTN KOTHUTUBHBIX YMEHUN.

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

TeKywiMin KOHTpONb npeaHasHavyeH Ans  MNpoBEPKM Xxoda M KayecTsa
GOpPMUPOBAHNSA KOMMETEHLUNN, CTUMYNMPOBaHUA Yy4yebHouW paboTbl obyvyaembix U
COBEpPLUEHCTBOBAHNSA METOAMKM OCBOEHUsI HOBbIX 3HaHuW. OH obecneudnBaeTcs
NpoBeAEHMEM KOHTPOSbHbIX 3aJaHuin U JOMalHUX paboT, NPOBEPKOM KOHCNEKTOB
neKkunn, NnepmoanyecknmM onpocoM criyluatenen Ha 3aHsTUsIX.

®dopmbl, MeTOoAbl W NEpPUOAMYHOCTb  TEKyLero KOHTpons onpegenser
npenogasarterb.

[Mpn TeKyLiemM KOHTpOfe YpOBEHb OCBOEHWUS y4ebHOW OMCUMMNMAWHBI U CTENEHb
C(OOPMUMPOBAHHOCTU KOMMETEHUUN OMpeaensTca OLEHKaMU «3a4TeHO» W «He
3a4TEHOY.

OnucaHue TeXHONOrnMM NpoBeaeHUs

TecTupoBaHMe 1 KOHTPOSbHbIE PaboTbl NPOBOAATCS MUCbMEHHO.

Tpe6GoBaHue K BbINONHEHUIO 3aJaHNN

KoHmpornsHas paboma

3a KOHTpOsbHYy paboTy CTaBUTCA OLEHKa «3a4vTeHO», B Clnyyae, €ecnu
oby4aroLmnncs BuINOMHUIT:

- NpaBWNbHO B NOMHOM Ob6beme BCe 3adaHusi KOHTPONbHOM paboTbl, Nnokasan
OTNMYHbIE BMAAEHWS HaBblKaMW MNPUMEHEHUS MOMYYEHHbIX 3HAHUW M YMEHUN npwu
peLLeHnn NpodeccrmoHarnbHbIX 3a4a4 B paMkax YCBOEHHOro matepuana;




- o6yqarou.wu7|c;| BbIMNOSHUIT BCE 3afdaHusi C HebOoNbLMMW HETOYHOCTAMWU W
nokKasas Xopowune BliageHuna HaBblKkaMi NPpUMEeHEHUA MOoJTyYeHHbIX 3HaHUN U© yMeHMVI
npu peleHnn I'IpO(*)eCCVIOHaJ'IbeIX 3alad B paMKax yCBOEHHOIo Mmatepuana,

- oby4yarowmii BbINOSHUI MOMOBUHY W3 MPEANOXEHHbIX 3adaHui NpPaBUIbHO,
oCTarnbHble C CyLEeCTBEHHbIMU HETOYHOCTAMM W MokKasan YAOBMNeTBOpUTENbHOE
BrMaJleHne  HaBblkamMy  MOJSIYYEHHbIX  3HAHWA WM YMEHWA  NpU  peLUueHum
npodeccroHanbHbIX 3a4ad B pamKax yCBOEHHOro mMatepuvana.

B ocTtanbHbIX cnyyasx obyyatoLemycs CTaBUTCS 3a KOHTPONbHY paboTy «He
3a4TEHO».

20.2 NpomexyTo4yHaa aTrectauus

NMpomexyTouyHaa artTecTauusa npegHasHadeHa Ans onpefeneHns  YpoBHSA
OCBOEHUSA BcCero obbema yyebHOM AucuMnnuHbl. [MpomexyTodHas aTTectaums no
ancuunnunHe «MeToabl oNnTMMU3aUU» NPoOBOAUTCS B (hOpMe dK3aMeHa.

I'Iepequb BOMPOCOB K 3K3aMeHYy:
. AGctpakTtHas Teopema depma.
. [Ipocreiimas 3aaya BapualMOHHOTO UCYUCIIEHUS. Y paBHEHUE DWiiepa.
. Jlemma Jlarpanxa.
. [lepBBie HHTErpAIIBI B YACTHBIX CIIy4asiXx YpaBHEHUs JUiepa.
. 3agaya 0 OpaxucToxXpoHe (C pereHueM)
. Teopema n nemma /{ro-bya-Peiimona.
. 'magkocTh 3KCTpEeMalIei.
. 3amaua [Tyaccona
. OyHKIIMOHAJBI OT BEKTOPHBIX (PYHKITUH
10. 3agaga OcTporpaackoro
11.3agauga bosbia
12.Bropas Bapuarnus. Teopema o 3HaKe BTOpoi Bapuaiuu. Bropas Bapuarus B
IIPOCTEHUIIIEN 3a/1a4€ BAPUALMOHHOTO UCYUCIICHUSL.
13.Teopema Jlexxanmpa.
14.Teopema Jlexxanapa-Jlarpanxa
15.YcnoBue SAxkobu
16. Heocrmumnsiiust ypaBHeHUs SIkoOu
17.Teopema Illtypma
18. Teopema o HeocTUIUTAMH (00 SKBUBAJIEHTHBIX YCIIOBHSIX)
19. Ycunennas teopema Sxobu
20. JToctatouHoe ycioBue ciaaboro skcTpeMmyma
21. Jlemma 00 OIIEHKE «XBOCTa.
22. Teopema 00 sKCTpeMyMe JIMHEHHOTO (PyHKITMOHAIIA
23. Beimykiias o6omouka. Teopema o BBITYKJIONW 000JI0UKe.
24. Kpurtepuii BBITYKJIOCTH.
25. Teopema 0 TOCTHIKEHUHU DKCTpEMyMa B KpaltHEH TOUKe.
26.ANTopuTM CUMILIEKCHOTO METO/1a
27. IlocTaHOBKa 3a7]a4¥ ONTUMAJILHOTO YIIPaBICHUS.

O©OCoo~~NOoO Ol WN B



28. Jlemma 1 o caBure ynpapieHUs.

29. Jlemma 2 0 cynepno3uiivu yIpaBieHUH.

30. IIpuHIUTT ONTUMATIEHOCTH.

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

[MpomexyTodHaa aTtTecTauus, Kak NpaBuIio, OCYLLECTBISIETCA B KOHLUE ceMecTpa
N 3aBepluaeT u3yyeHne ancUMNInHbL. NpomMexyToyHas aTTectauus noMoraeT OUeHUTb
Gonee KpynHble COBOKYMHOCTWM 3HAHUMW WU YMEHWUWA, B HEKOTOPbIX Clyyasx — Aaxe
dopmmpoBaHMe onpeneneHHbIX npodeccuoHanbHbIX KoMneTeHuuMn. Ha ak3ameHe
OLleHMBaETCS YPOBEHb OCBOEHUSI y4eOHOM ANCLMNIIUHBI U CTENEHb CHOPMUPOBAHHOCTH
KOMMNeTeHUnn onpenenstTcs oLeHKamu «OTIIUYHOY, «XOPOLLOY,
«yOO0BMNETBOPUTENBbHOY», KHEYAOBNETBOPUTEITBHOY.

OnucaHue TeXHONOrum npoBeaeHust
Ha oak3ameHe CTydeHT BbITArMBaeT OWNeET, KOTOPbLIA  coOepXWUT [aBa

TEOpPeTUYECKMX BoMpoca N YeTblipe npakTudecknx. Bce Bonpockl n 3agayun, Bxoaswmne B
GuneTbl, OXBaTbIBAOT BECb MaTepuarn, n3y4aemblii 3a BECb CEMECTP.

IIpyMepHBIH KOMILIEKT OMJIETOB /ISl IK3aMEHA

KoHTponbHO-n3mepuTtensHbIn matepunan Ne 1

1. 3agauga bosbia
2. DKCTpeMyM JIMHEWHOTO (PyHKITMOHATA

3. Bremmummre ypaBHEHUE U YCIOBHUS, KOTOPBHIM JODKHA yIOBIETBOPITH TOUKA
MUHUMYMa (DyHKIIMOHAJa

)
u
d(u) = j7dx +u(0)+u(®)
0
4. B03MOXEH JIM cllydai, KOr/ia SKCTPEMYM JIMHEHHOTO (PyHKIIMOHAJIA
JIOCTUTAeTCs BO BHYTpPEHHEU Touke kommnakra G?

5. Boemmummre ypaBHEHUE U YCIOBHUSA, KOTOPBIM JIOJKHA YIOBIETBOPATH TOUKA
MUHUMYMa (QyHKIIMOHAJA

1uﬂ2 1
®(u) = [—dx—[uxdx, u(0)=u'(0)=0.
02 0

6. Pemmnre cUMILUIEKCHBIM METOIOM



X1 — X2 — X3 + 2X4—> max
—X| +2Xp — X3+ X4 <2
2X1 + X + X3 —2Xgq <12
2Xq +2X9 +4X3+2X4 <6
xi>0 j=1...4.

CoctaButenb M.B. 3BepeBa

(noanuceb)

KoHTponbHO-n3meputenbHbii Matepuan Ne 2

1. AGcTpakTHas Teopema Depma.

2.YpaBuenue bemnmana s 3a1aun ObICTPOICHCTBUS.

1, - 2 1
3. BoimummTe nepByto Bapuaiuio GyHKIHOHaIa O(U) = j%x - I udx,
0 0

3a/]aHHOTO Ha npocTpancTBe C[01]

4. Pacnumure ypaBHeHue bemnmana mis 3amaun x'=x+u, |u|<1, B R1. IlycTh
T(x) = X2,

5. BeinuiuTe ypaBHEHHE U YCIIOBUSI, KOTOPBIM JJOJIKHA yIOBIETBOPSITH TOUKA
MUHUMYMa (DyHKIIMOHAJa

L(x? +1)u"?

o) =| dx, u(0)=u'(0)=0, u(l)=0.
0

6 Pemnure cHMIIEKCHBIM METOOOM

X1 — Xo — X3 +6X4—> max
— X1 +2Xp =Xz +Xg4 <2
X1+ Xp +Xg —2X4 <12
2X1 +5Xy +4X3+2X4 <6
xi>0 j=1...4

CocraButenb M.B. 3BepeBa

(nognuce)



KpuTepum BbiCTaBNeHMs OLIEHOK:

OueHkn

Kputepum

OT1nnyHo

oby4valolnncss NokasbiBaeT BbICOKMA WMHTENNEKTyarbHbIA U
OOLLEKYNbTYPHbIA  ypOBEHb, [NyOOKOE W BCECTOPOHHEE
3HaHMe npegmMeTa, Ha BCe BOMNpocbl 6Guneta gadbl
npaBurbHble ncyepnbiBaoLLne OTBETHI, npuBeaeHbl
AokasaTtenbcTBa obyvatommnca apryMeEHTUPOBAHO U FIOTMYHO
nsnaraet maTepwuan, NpaBuUibHO pellaeT Bce MNpeanoXeHHble
npakTMyeckne 3agaHusl; OOMNOSHUTENbHbIE BOMPOCHI  HEe
BbI3bIBAKOT 3aTPYAHEHUN

XopoLlo

obyvalolumMincs MokasblBaeT CBOW  MHTENSIEKTyanbHbId U
06LLEKYNbTYPHBIA YPOBEHb, TBEPAO 3HAET npeamMeT yyebHow
AVCUMMNIMHBI, JIOTMYHO M3naraeT W3yYeHHbI MaTepuan,
yMEEeT NPUMEHSITb TEOPEeTUYECKUE 3HAHUS ANs peLleHus
NpaKkTUYecknx 3afaHusi, Ha BOMpPOCbl OUNEeTbl MOoNy4YeHbl
MONHblE U BepHble OTBETbl, MPUBEAEHO AOKAa3aTeNbCTBO, HO
ecTb HebonbluMe HeToYHOCTM B (QOPMyNMpPOBKaxX U
3aTpyaHeHWs Npu OTBETE Ha AOMOSHUTENbHbIE BONPOCHI

yD,OBJ'IeTBOpI/ITeJ'IbHO

oby4aromnmncs nokasbiBaeT CBOW OOLLEKYNbTYPHbIA YPOBEHD,
B OCHOBHOM 3HaeT npegMeTt y4yebHOW AUCUMMNNUHBLI, 3HaeT
OCHOBHble ornpeaeneHns U TepMuHbl, UMEET onpeaeneHHble
3HaHus NpegMeTa, npakTudeckue 3agaHnsa pelnTb He MOXET,
TaKKe He MOXET NPUBECTUN JoKa3aTenbCcTBa.

HeynoBneTBopuTenbHO

cTeneHb OCBOEHUSI y4eOHOW AUCUMNIUHBI Oby4yaeMblM He
COOTBETCTBYET KPUTEPUSIM, MpPEeObsBMASEMbIM K OLEHKe
«y[0OBMNETBOPUTENBHOY»

20.3 PoHA OLEHOYHBLIX cpeacTB C(hOPMUPOBAHHOCTU KOMMETEHUUN CTYOEHTOB,
pekoMeHOyeMbIl AnS NpoBeAeHUs ANarHOCTUYEeCKNX paboTt

1) 3aKkpbIThble 3agaHUg (TECTOBbIE, cpeaHUA YPOBEHb CIIOXHOCTU):

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

d2

22

A

b

d

B

(D(X+ﬂh) npn/l :O

D(X+ AN) mu A =0

(D(X‘Flh) npu /1 :1




3aganue 2
ITycte mMmeeTcss Tpu MOCTaBIIMKA OAHOpPOJHOro ToBapa c 3amacamu 40, 25, 35 en. u Tpu

noTpeOuTesss 3TOro ToBapa ¢ norpedHoctsiMu B koiauuyectBe 50, 30, 20 ea. COOTBETCTBEHHO.
CroumocTH MEepeBO30K EIMHUIBI TOBapa OT Ka)KAOro IMOCTABIIMKA K KaXKIOMY MOTPEOUTENIO

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

~N P
o1 o DN
w o N

Tpebyercs HallTH TUIaH EPEBO30K C MUHUMAIILHOW CTOMMOCTBIO. BBIOpaTh, K KakoMy THITY
OTHOCHUTCS 3Ta 3aJa4a

A 3agaya TMHAMUYECKOIO IPOTrPaMMHUPOBAHHUS
b 3anaya nuHeitHOro MPOrpaMMUpPOBAHUS

B 3anaua BbITyKIJIOr0 MPOrpaMMHPOBAHUS

I' 3anaya HEMMHEIHOTO MPOrPaMMUPOBAHMUS

3aganue 3

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

AX"+x=0
s X"—=Xx=0
B X"+2Xx=0
3aganue 4

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

A

(2h2—2h?)dt, h(0)=h(1) =0
(2h2+2h?)dt, h(0)=h(1) =0

b

(h?+2h?)dt, h(0)=h(1) =0

B



3amanme 5

B CyTOYHBIH pamMOH BKIIOYAKT aBa mpoaykra mutanus Pp u P,, npuuem npomyxra P
JIOJDKHO BOMTH B pauuoH He 6osiee 200 exn. Croumocts 1 en. mpoaykra P; cocraBiser 2 pyo.,

npoaykra P, — 4 py6. ConepxaHue NUTATENbHBIX BEUIECTB B 1 €. MPOAYKTa, MUHUMAaJbHbIE

HOPMBbI 1'[0Tp€6.]'ICHI/I5I YKa3aHbl B Ta6J'II/IHC. OHpeI[eJ'II/ITB PpalruoH IMHUTaHUsL, CTOUMOCTb KOTOPOI'O

OyJeT HauMEHbIIIEH.

ITuraTensHbIC MuHuManbpHast HOpMa IOTpeOIeHNs ConepkaHHe UTATENbHBIX BEIECTB
BeIleCTBa B | ex. mpoaykTa

Pl Pz

120 0,2 0,2

B 160 0,4 0,2

Pemennie MoKeT OBITH HaMAEHO C IIOMOIILIO:
A. I'padmaeckoro merona
b. MeTtona noreHImaioB
B. CummiexkcHoro mMeroaa
I'. MeTona MUHUMAIBLHOIO DJIEMEHTA
J1. Merona ceBepo-3anagHoro yria

3amanmne 6
Jns ynydienus: pUHaHCOBOTO MONIOKEHUS (upMa MpHUHsIA pelieHre 00 YBEJIMUYEeHUHN BBITYCKa

KOHKYPEHTOCIIOCOOHOM MPOAYKIMH, IJS YEro MPHUHSTO pelieHHe 00 YCTAaHOBKE B OJHOM U3

[[EXOB JIOTOJTHUTEIHLHOTO 000pyA0BaHus, 3aHuMarotero 19/3 M wiomiaau. Ha npuobperenue
JOTIOTHUTENIFHOTO 000opyaoBanus ¢Gupma Bbyaenuiaa 10 y.e., MpuU 3TOM OHAa MOXET KYIHUTh
obopynoBanue 2 BuaoB. [IpnobpeTeHre oJHOr0 KOMIUIEKTa 000pyAoBaHus 1-ro Buaa cTouT 1
y.e., 2-ro Buna — 3 y.e. [IpuoOpeTeHne 0JHOTO KOMIUIEKTa 000pyA0BaHUs 1-T0 BUJIa MO3BOJISIET
YBEJIMYUTH BBIYCK MPOAYKLUHH B CMEHY Ha 2 IIUT., a OJHOTO KOMILJIEKTa 00OpYyI0BaHUS 2-TO

BUJa — Ha 4 mT. 3Has, 4yTO JUIsl YCTAHOBKM OJIHOTO KOMIUIEKTa oOopynoBaHHsl 1-ro Buia

Tpedyercs 2 M 2 TIJIOIAH, a it 000pyIoBaHus 2-To Bujaa — 1 Jl/l2 JTOIA N, OTIPEISTUTh TaKOH
Ha0Op JOMOIHUTEIBHOTO 000PYAOBaHS, KOTOPBIH JaeT BO3MOKHOCTh MAaKCUMAIILHO YBEITUYUTh
BBIITYCK PO TyKIIHH.
K kakomy THIy 3a/1a4 OTHOCHUTCS 1aHHAas?

A. 3aiaya 1eN04nCIeHHOr0 TPOTPaMMUPOBAHUS

b. 3agada BBITYKIOT0 IPOrpaMMUpPOBAHUS

B.3aga4a tuHaMM4YeCKOro NpoOrpaMMHUPOBAHMS



3amanmue 7
Haiitu makcumym dynkunonana L =2 X; + X, npu orpanuuenusx

2 2
X~ + X" <16,

X2 2 0.

A4v5 5.5 B35 T.0

3amanue 8

Bbluncnure 3HaueHWe JOMYCTHMOM SKcTpemManun B Touke X=-0,5 g  ¢yHKIHOHATIA

D(X) = _T(thx —x")dt, x(-1) =1, x(0)=0

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

2) OTKDbITbIE 3a0aHUg (TECTOBbIE, MOBbLILLIEHHbLIV YPOBEHb CITIOXHOCTU):

3aganue 1

Bri6epuTe BepHbIE YTBEpKIEHUS
A. MHoxecTBO G BBINYKJIO, €CIIM OHO COJICPKHUT CBOU KpaiHUE TOUKH.
b. MHoxecTtBo G BBINYKJIO TOT/Ia U TOJBKO TOIJa, KOT/Ia OHO COBMAJAaeT CO CBOEH BBIMYKIOH

000JI0UKOH.
B. MHoxecTBO BBINYKJIOE, €CAM C JIOOO0H Mapoil TOYEK OHO COJAEPXKHUT OTPE30K, HX
COCIMHSIOLIUN.

I'. MHOKECTBO KpaliHUX TOYEK SIBJISIETCS BBITYKJIBIM.

3aganue 2

. 1
Briuncnute 3Ha4eHne MEPBOii Bapuanuu QpyHKIMOHANA | o x'% dt B Touke X=t 110 HANPABIEHUIO
h=t.

3aganue 3
Beinmummmure 3HaUeHNE TOMYCTUMON SKCTpeMalu A GyHKIIMOHAIa

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

3amanue 4

Brinmummure 3HaueHNE TOMYCTUMOMN dKCTpeManu GyHKIIMOHaIa f 01(720t2x — x”z)dt, x(0)=0,
x’(0)=1, x(1)=0, x’(1)=2,5 B Touke t=0,5



3amanme 5

T

2

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

3aganue 6

Byner nu ypaBHeHue

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

YcTaHOBHUTE COOTBETCTBUE MEX/Y TUIIOM 3a/laui U HauboJiee 4acTo MPUMEHIEMBIM METOJIOM €€
peneHus

1.3amaua MMHEMHOrO0 NPOrpaMMHUPOBAHUS

2.3a7aua 11eJI0YMCICHHOTO IPOrpaMMHUPOBAHNUS

3. TpancnopTHas 3agaya

4 3agaya AMHAMHUYECKOTO MPOrpaMMHUPOBAHUS

A. Merop bennmana

b. CuMiuiekcHBINA METOO

B. Meton I'omopu

I'. MeToa moTeH1aioB

3amanne 8
[Tycth uMeeTcss TpH TMOCTaBIIMKa OAHOPOJHOTO ToBapa ¢ 3amacamu 40, 25, 35 en. u Tpu

noTpeduTenst 3Toro ToBapa ¢ norpedHoctsimu B konuyectBe 50, 30, 20 ea. COOTBETCTBEHHO.
Croumoctu MNEPCBO30K CAMHHUIIBI TOBAapa OT KaXAOI'0 IMOCTaBIIMKA K KaXJIO0OMY HOTp€6I/ITCJ'IIO

3a/1aHbl MaTpulel Tapudos ( B JIeH. e]1.)

~N AP
oo N
w © N

TpeGyercs HAlTH MJ1aH MEPEBO30K C MUHUMAJILHOW CTOMMOCTBIO.

OnTuManbHBIN TUTaH MEPEBO30K MOXKET OBITh HalIeH C TTIOMOIIBIO:
A. I'padmueckoro metoa
b. MeTtonma moTeHIaioB
B. CummnekcHoro meroaa
I'. MeTota MUHUMAJILHOTO DJIEMEHTA
1. Merona ceBepo-3anagHoro yria



3amanue 9
B cyTOuHBIH pamyioH BKIIIOYAIOT JBAa MPOJIYKTAa ITHTAHUS Pl "u P2, MpUYeM TPOIyKTa Pl

JIOJDKHO BOMTH B paunoH He Oosiee 200 en. Croumocts 1 en. npoaykra P; cocrasuser 2 pyo.,

npoaykra P, — 4 py6. ConepxaHue muUTaTeNbHBIX BELIECTB B 1 €. MPOAYKTa, MUHUMAaJIbHbIE

HOPMBI MOTpeOsIeHHs yKa3zaHbl B Tabuuie. OnpeaenuTs palyuoH MUTaHUs, CTOUMOCTb KOTOPOTO

OyJieT HauMEHbIIIEH.

[TuTtaTenbHble MunumanbHas HopMa CopepxaHue MUTATEIbHBIX BEIIECTB
BelIeCTBa notpebeHus B | en. mpoaykTa
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 3amady. B oTBeTe yka3are MUHHMaIbHOE 3HaYCHHE (DYHKIIMOHATIA

3X, + X, =9,

X, +2X, =8,

X, +6X, =212,
X, >0, x,2>0.

L= 4X1 + 6X2 — min IIpYA OIPAHUYCHUAX

3aganue 11
Jns ynydinenus: puUHaHCOBOTO MONIOKEHUS (UpMa MPHUHsIA pelieHre 00 YBeJTMYEeHUU BBITYCKa

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

[[EXOB JIOMOJHUTEIBHOT0 000pyA0BaHus, 3aHuMatoiero 19/3 Jl/l2 wiomaau. Ha npuoOperenue
JIOTIOJTHUTENLHOTO 000pynoBanus ¢upma Bbiaenuaa 10 y.e., Ipu 3TOM OHAa MOXET KYIHUTb
obopynoBanue 2 BuIoB. [IpnobpeTeHre ogHOro0 KOMIUIEKTa 000pyaoBaHus 1-ro Buaa cTouT 1
y.e., 2-ro Buja — 3 y.e. [Ipuobperenne oaHOrO KOMITJIEKTa 000pyAoBaHUs 1-ro BUa MO3BOJISIET
YBEJUYHUTH BBIMYCK MPOAYKIIMU B CMEHY Ha 2 MIT., a OJJHOTO KOMILJIEKTa 00OpYy/IOBaHUS 2-TO

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

2 2
Tpebyercs 2 M  miomanau, a s obopyaoBaHust 2-ro Buga — 1M mmomaau, ONpeaesuTh
Takoi HaOOp JOMOJHUTENHLHOTO O0OpPYAOBaHHWsS, KOTOPBIM JaeT BO3MOXKHOCTH MaKCHMAaTbHO
yBeJ'II/I'-II/ITI) BI)IHYCK HpO}IyKLII/II/I. B OTBCTC YKaSaTB OIITUMAJIBHOC YHCIIO KOMIIJIICKTOB

obopynoBaHus 2 BUA.



3ananme 12
Haiitn wmakcumym  QyHKIHH F= 5X1 + 2X2 + X3 TpH  YCIOBUAX HEOTPHULATEIBHOCTH

MNEPCMCHHBIX U YCIIOBUAX
X; +3Xy — X3 <6,
Xo + X3 < 4,
3% + X, <7,
B oTBeTe ykazaTh onTHMaIbHOE 3HAYCHHE 11€JIEBOM (DYHKIIMH, OKPYTIIUB PE3YIbTAT JI0 COTHIX

3aganue 13

VYkaxuTe oNTUMaIbHOE 3HaUCHHUE 1EeJIeBOM (DYHKIMM JUIs1 331a4H, JBOWCTBEHHOM K
MIPUBEICHHOMN

X, — X, — X3 +2X ,— max

=X +2X, =X, + X, <2

2%, + X, + X, —2X, <12

2X, +2X, +4X+2X, <6

X ;2 0 j=1...4
3ananmue 14

CocTaBUTh ONTUMAIBHBIA IUIAH TIEPEBO3KH DJIEKTPOOOOPYAOBAHUS OT TPEX IOCTABIIMKOB C
rpy3amu 240, 40, 110 en. k yeTslpeM HaceleHHbIM MyHKTaM ¢ 3anpocamu 90, 190, 40 u 130 T.
CrouMOCTH TepeBO30K E€IMHUIIBI Ipy3a OT KaKIOro MOCTABIIMKA K KaXIOMY HOTPEOHTENIO

3a/laHbl MaTPUIICH

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

HyxHO cocTaBuTh IJIaH MEPEBO30K C MHUHUMAJIbHOM CTOMMOCTBIO. BbIlHcath B OTBET

MHWHUMAJIbHYIO CTOUMOCTD IIEPEBO3OK.

Kputepun n wkanbl oueHnBaHua 3agaHun ®0C:

1) 3apgaHung 3akpbITOoro Tuna (BbI6op 0aHOro BapraHTa oTBeTa, BEPHO/HEBEPHO):

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

2) 3agaHung 3aKkpbITOro Tuna (MHOXEeCTBEHHbIV BbIDOD):




e 2 6anna - ykasaHbl BCE€ BEPHblE OTBETHI;
e 0 6annoB — ykasaH xoTsi 6bl OOUH HEBEPHbLIN OTBET.

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

e 2 6Ganna — Bce COOTBETCTBUS ONpeaerneHbl BEPHO;
o 0 6GannoB — xoTs 66l 0QHO CONOCTaBNEHME ONpeaeneHo HEBEPHO.

4) 3agaHug OTKPbITOro Tuna (KOPOTKUM TEKCT):

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

5) 3agaHug oTkpbITOro TMnNa (4mcno):

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

3apaHua pasgena 20.3 peKOMeHAYHTCA K MUCNONb3OBaHUIO NMpPU NpoBeAeHUMU
ANarHoCTUYeCKUX paboT € uenbio OLEHKM OCTaTOYHbIX pe3ynbTaToB OCBOEHUS
AaHHOW AUCUUNNUHBI (3HAHWW, YMEHUIN, HAaBbIKOB).



