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1. KommereHnuu M HHIAKATOPbI HX JOCTHKCHHUHA, IIPOBEPACMbIC NAaHHBIMHA
OICHOYHBIMM MaTepHaJIaMHU

[lenbio OCBOEHUS AUCHHUIIINHBI ABISETCS POPMUPOBAHUE CIAEAYIOIIUX KOMITETEHIIUI:

OIIK-1 CriocobeH ucnonb30BaTh B MPoheCCHOHATBLHON AEITEeTbHOCTA OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYUYHBIX U OOIIEUHKEHEPHBIX TUCIUIUINH, IPUMEHATh METObl MaTEMATHUECKOTO
MOJIEJIMPOBAHUS, TEOPETUUECKUX U IKCIIEPUMEHTAIbHBIX UCCIEA0BAHUN.

OIIK-2 CriocoOeH BBISBIATh €CTECTBEHHOHAYYHYO CYIIHOCTh TPOOJIEM, BO3HUKAIOIIUX B
XoZle TpOoEecCCHOHATBHON  NEATEIbHOCTH, TNPHUBJIEKATh Ui HUX pemeHus  (usmko-
MaTeMaTUYeCKUN anmnapar ¥ COBPEMEHHbIE KOMIIBIOTEPHbIE TEXHOJIOTHH.

Pesynbraramu 0CBOEHUS AMCLUIUIMHBI ABISIOTCS CICAYIONINE UHAUKATOPBI TOCTHKEHUS
KOMIIETEHLIHM:

POOIIK-1.1 3Haer dbyHIaMEHTAIbHBIE  3aKOHBI €CTECTBEHHOHAYYHBIX  H
OOIIEMHKEHEPHBIX TUCIUTUIMH U MATeMAaTUYECKUE 3aKOHBI

POOIIK-1.2 VYmeeT mpuMEHATh 3aKOHBI €CTECTBEHHOHAYYHBIX M OOIIEHHKEHEPHBIX
JUCLUIUIMH M MaTeMaTU4YeCKUE METOJIbI NIl PeIleHUs 3a7ady TEOPETUYECKOro U MPHUKIATHOTO
XapakTepa

POOIIK-2.1 3HaeT METOOUKY BBISBICHUS €CTECTBEHHOHAYYHOW CYLTHOCTH MpoOIIeM,
BO3HUKAIOIIUX B XOJ€ NPOo(eCCHOHATBLHON AEITETbHOCTH, U METOAUKY MpPUBJICUEHUS (HU3UKO-
MaTEeMAaTHYECKOTO anrmapaTa i COBPEMEHHbIE HHPOPMAIIMOHHBIX TEXHOJIOTHIA JUTSI UX PEIICHHUS

POOIIK-2.2 YMmeeT BBISBIATh €CTECTBEHHOHAYUYHYIO CYITHOCTH TPOOJIEM, BOZHUKAIOIINX
B XoAe MpodecCHOHAIBLHON NeATEeNbHOCTH W TPHUBICKATh JUISI WX pEIIeHUus (U3HKO-
MaTeMaTHUYeCKU anmnapar u coBpeMeHHbIe HH(OPMAIIMOHHBIE TEXHOJIOTUN

2. OneHo4YHbIe MaTepUAaJIbl TEKYILIEr0o KOHTPOJISI H KPUTEPHH OLleHUBAHHUS

DIeMEeHTHI TEKYIEro KOHTPOJIS:
— KOHTpOJIbHAs paboTa;
Kontponsnas padora (POOIIK-1.1, POOIIK-1.2, POOIIK-2.1, POOIIK-2.2)

KonrponsHas pabora coctouT U3 3 3a1a4.

buner 1
1) Pemuth mpocTeiinnyto BapualoHHYIO 33129y

2y, 612 m
J)= T Kyib + X 32InxByx, y(1)= 3 y(2)= 4(4In2+ 3).
1 N X B
2) Pemnth u30nepuMeTpUUECKYIO 3a1auy J (y) = _; Kyy)z g& y ( O) 0y (p) - _'I”_ ysinxdk = 0.
0 0

1 o
3) Pemuth 3a1a4y co CBOOOTHBIMH YCIOBHAMHE J (y)= T l%yy;“ﬁ (yy)zg&.
0

buner 2
1) Pemmts npocreiinnyto BapuallMOHHYIO 3a7a4y

2 o
J()=T1 E(z (5 + 27 + 32x2y|nx§&, y(1)= - 5 y(2)= 4(4In2- 5).
1

2) Haiitu skctpemMany (GyHKIHOHANA -;i E(yyiw yy+ vl y(0)= 0y¥0)= 0 y(p)= ty¥p)= 1
0

3) Pemuts 3amady ¢ NoABMKHOM IpaHulieil. B oTBeTe yka3aTh MUHMMAJIbHOE 3HAUEHUE

1+ ()

; dx, y(0)= 0,y (b)= b.

b
dynxumonana. J (y)= T
0



Buner 3
1) Pemmte mpocTeiinnyio BapHalioHHyo 3anady J (y)= 1?— j'%((y)“/)2 + 2yy§§3(, y(1)= 0,y(2)= In2.
2) Pemuth u3omepuMeTpUUYECKyIO 3a1a9y
y)= T: Kyi’)2 +yP+ 2yoosxg5<, y(0)= 0 y(p)= - ZT:yoosxdx = p.

3) Haiitu kparyaiiiiee paccrosture oT Touku A(-1, 2) o mapabousl y = x°.

buner 4
1) PemHTL IIPOCTEUIIYIO0 BApUALIMOHHYIO 3a/1a4y

J(v)= T i 05(yy) +y%|nxdx yggai— - Inv2, yaga

p/4

2) Haiitu sxctpemMany GyHKIMOHAIA .; Kyﬁ)z ] yzgx; y(0)= 0y¥0)= 1 y(p)= sh piy¥p)=chp .
0

1 o
3) Pemmth 3a1a4y co CBOOOTHBIME YCITOBHAMHE J (y)= T iglly2 + 2y cosx + (yy)zgk(.
0

buner 5
1) Pemuth mpocTeiinnyto BapuamoHHYIO 33129y

1 o
J (y)= T E).Se” (y)“/)2 + (1 + x)exygﬁ(, y(0)= 1, y(1)= 1.5.
0
2) Pemuth u3omepuMeTpUUYECKyIO 3a1a9y
P o p
y)= T Ky)")z + 2y + 3y5§5<, y(0)= 0, y(p)= p* T ysinxdx = p®- 1.
0 0

3) Pemmts 3amady ¢ NoABMKHOM IpaHulieil. B oTBeTe yka3aTh MUHMMAJIbHOE 3HAUEHUE

dyuximonana. J (y)= -;,[1 + (y)“/)2 dx, y(0)= 0 by (b)= 1.

0

Kputepuu onenvuBanus:

Pe3ynbpTaThl KOHTPOJNBHON pPAabOTHI OMPEAEINSIOTCS OLEHKAMU «OTIMYHO», «XOPOIIO»,
«YIOBJIETBOPUTEIHHO», «HEYOBIETBOPUTEIHHO.

OrneHKa «OTJIMYHOY BBICTABIISIETCS, €CIIU BCE TPH 3a7aud PEIICHBI O3 OMTHOO0K.

OreHKa «XOpoIlI0» BBICTABIIAETCS, €CIIU JABE 33/1a4u U3 TPEX pelleHbl 0e3 OIHOOoK.

OrneHka «yJIOBICTBOPUTEIHLHO» BBICTABISICTCS, €CIHM OJIHA 3ajjada M3 TpeX pemeHo 0e3
OmMOOK.

OHGHKa «HCYOOBJICTBOPHUTCILHO» BBLICTABJISACTCA, CCJIIM HC PCIHICHLI 3aa4u, UJIN PCHICHBI
¢ omuOKamH.

3. OueHoyHble MaTepHaJbl HTOTOBOI0 KOHTPOJIS (IPOMEKYTOUHON aTTeCTALMU) U
KPUTEPUHU OLlCHUBAHUS

3adeT B CEIbMOM CEMEeCTpe TPOBOJUTCS B YCTHOM (opMe.

[lepeuens BOIPOCOB K 3a4ETY:
1. UccnenoBanue pyHKIIMM HECKOIBKUX MMEPEMEHHBIX Ha IKCTpeMyM. JlocTarouHoe ycioBue
IKCTpeMyMa (PYHKIIUU MHOTHUX IT€PEMEHHBIX.
2. Onpenenenue ¢pyHkuuoHaia. [Ipumepsr GopMyIMpoOBOK 3a71a4, TPUBOAAIINX K
BAapHUAllMOHHBIM 3a/la4yaM Ha HaXO0XICHUC SKCTpECMyMa (1)yHKLII/IOHaJIa.



3. IloHsATHE «MaTOCTH» U3MEHEHUS y(x) . Manioctsb 1-ro nopsiaka, MajocTh N-ro MopsaKa.

4. lonsiTue Bapuanuu GyHKIIMOHATA.
5. BeiBon ypaBHEeHUS Diiniepa. YpaBHeHHe Ditiepa B 0011IeM BHJIEC U B pa3BEPHYTOM BHJIC.
6. OcHOBHasl IeMMa BapUALIMIOHHOT'O UCYUCIICHUSI.

7. YacTHble ciyyau ypaBHeHus Ditnepa. ®ynxius F He 3aBucut oT ) . dynkius F 1uHeRHO
3aBucUT OT ) . DyHKIMA F 3aBHCUT TOJBKO OT ).
8. UacTHble crydyau ypaBHeHus Ditnepa. ®ynkuus F 3aBUCHT TOIbKO OT X U ) . ®ynkuus F

3aBHCHT TONBKO OT y H ) .

9. Bapuanmonssie 3a1auu B TapamMeTprIeckoit popme.

10. ®yHKUMOHANBI, 3aBUCSIINE OT MMPOU3BOJHBIX BHICIIETO NOpsiAka. BeiBo ypaBHEHUE
Oitnepa-Ilyaccona.

11. ®yHkunoHamsl, 3aBUCsIMe OT m QyHKuuil. Cucrtema ypaBHeHHI Diiepa.

12. IIpocreiinias BapuallMOHHAs 3ajada C MOJBHKHBIMU IpaHULIaMu. BbIBOT yC10BuUSA
TPaHCBEPCAIBHOCTH.

13. BapuannoHHbI€ 3a7Ja4i Ha YCIOBHBIN SKCTpeMyM. MeToa pelieHusl.

14. U3onepumerpudeckas 3aiada. MeToJ1 peiieHus.

15. DkcTpemanu ¢ yrjaioBbIMA TOYKaMHU.

16. O1HOCTOPOHHUE BapHUALIUH.

17. Ilpsimble YUCIIEHHBIE METOABI BAPUALIMOHHOTO UCUUCIIeHUs. KOHEUHO-pa3HOCTHBIA METOT
Diinepa.

18. [TocTanoBKa BapuallMOHHOM 3a/1a4u ¢ MTOABMKHBIMYM TpaHUIIaMU. MeTo 1 penieHusl.
19. IlocTaHoBKa U pellIeHHE 3aa4d O T€0AE3UUECKOM PACCTOSIHUU.

20. ITocTanoBKa ¥ pelIeHUE 3aa4l O MUHUMAJIBHOW MOBEPXHOCTH BpaICHUS.

21. [locTaHoBKa U pelICHHE 3a7a4l O MUHUMAJIbHOM PACCTOSIHUM OT TOYKH /10 KPUBOM.
22. [locTaHOBKa U pEIICHHE 3a7a9l O OpaxUCTOXPOHE.

23. [locTaHnoBka U penieHue 3anaun JuaoHsl (M30nepuMeTpruieckas 3aiaqa).

24. [locTaHOBKa U pemIeHHE 3a1a4u 0 (opMe Tella ¢ HAMMEHBIIIUM COITPOTHUBIICHUEM.

[TepedyeHb BOMPOCOB K 33aU€Ty COCTABIICH C YUYETOM, YTO OHH COJIEP)KAT MPOBEPKY OCBOCHHUS
komneteHuit OIIK-1, OIIK-2, (uanukaropsl noctmwkenus komnerenmuu POOIIK-1.1, POOIIK-
1.2, POOIIK-2.1, POOIIK-2.2) o0y4arommmcs.

buner k 3a4eTy COCTOUT U3 ABYX BOIIPOCOB M3 MEPEUHSL.
[Tpumepb! OMIIETOB K 3a4eTy:

buner Ne 1
1. UccnenoBanue GyHKIIMM HECKOJIBKUX MIEPEMEHHBIX Ha SKCTpeMyM. [locTaTouHoe yciaoBue
IKCTpeMyMa PYHKIIUH MHOTHX MTEPEMEHHBIX.
2. [TocTanoBka u penieHue 3agauu J{uaoHsbI.

buner Ne 2
1. Onpenenenue ¢pynkunonana. [Tpumepsr popMynnpoBoK 3aaa4, MPUBOIAIIUX K
BapUAlMOHHBIM 33/1a4aM Ha HaXOXKICHUE SKCTpeMyMa (yHKIIMOHATIA.
2. IlocTaHOBKa U pelIeHUE 3a/1a4i 0 OpPaXUCTOXPOHE.

buser Ne 3
1. [ToHsATHE «MaATOCTHY U3MEHEHUS y(x) . Manocts 1-ro mopsifka, MajiocTh N-Tro MOpPsIIKa.

2. [TocTanoBKa U penieHre 3aa4M O MUHUMaJIbLHOM PACCTOSTHUM OT TOYKH 10 KPUBOM.

Buier Ne 4



1. [TonsaTre Bapuanuu GpyHKIIMOHAIIA.
2. IlocTaHoBKa U pelIeHUE 3aa4l O MUHUMaJIbHON IOBEPXHOCTH BPALLEHUS.

buner Ne 5
1. BeiBon ypaBHEeHUS Diiniepa. Y paBHEeHHE Ditiepa B 00IIeM BHJIE U B pa3BEPHYTOM BHJIC.
2. IlocTaHoBKa M peLIEHUE 33/1a4 O F€0/IE3NYECKOM PACCTOSHUH.

buner Ne 6
1. OcHOBHas IeMMa BapUALIMOHHOT'O UCYUCIICHUSI.
2. IlocranoBka u peuieHue 3a1a4yu JunoHsl (M30MepuMeTpUUYECcKas 3a1a4a).

buter Ne 7
1. YacTHble cinyuyau ypaBHeHud Oiniepa. DyHkuus F HE 3aBUCHUT OT y/ . OyHKuys F JIUHEHHO

/ /
3aBUCHT OT ) . OyHKIMA F 3aBHCHUT TOJIBKO OT ) .
2. IlocTaHOBKa U pelieHue 3a1a4u o (hopMe Teaa ¢ HAMMEHBIIUM COITPOTHBIICHUEM.

Kpurepun onieHuBanus:

Pe3ynbrarhl 3aueta onpenensoTcs OIEHKaMU «3a4TeHOY, «HE3aUTCHOY

OrneHka «3a4TEHOY» BBICTABISETCS, €CIHM JaHbl MPABHIbHBIE OTBETHl Ha BCE BOMPOCHI
9K3aMEHAIIMOHHOTO OMJIeTa, BOBMOXKHO ¢ HEOOJIBIINMH HEJ0UYeTaMU

OrneHKa «HE3a4TEHO» BBICTABIISETCS, €CIIN JIaHBI HETPABUIILHBIC OTBETHI HA BCE BOTIPOCHI
3K3aMEHAIIMOHHOT0 OMIeTa

4. OueHo4yHbIE MaTepHaJIbI IS NpoBepKH 0CTATOYHBIX 3HAHMH
(chopMUPOBAHHOCTH KOMITETEHIIM)

[lepeuenr BOMpPOCOB MAJii TPOBEPKHM OCTATOYHBIX 3HAHWM, CHOPMUPOBAHHOCTU
KOMIIETEHLIHM:
1. Onpenenenne ¢pynknuonana. [Ilpumepsr GopMyTHMpOBOK 3a1a4, TPUBOASAIINX K
BapHAIIMOHHBIM 33/1a4aM Ha HAX0XJICHUE IKCTpeMyMa (PyHKIIHOHANA.
. [lonsiTre Bapuanuu QpyHKIMOHANA.
. OcHOBHas leMMa BapUallMOHHOTO HUCYUCIICHUS.
. OyHKIMOHAIIBI, 3aBUCAILME OT MPOU3BOIHBIX BBICIIETO MOPSIIKA.
. OyHKUIMOHAJBI, 3aBUCAIIME OT M (YHKIIHA.
. [Ipocreiimas BapranimoHHas 3ajayda ¢ MOABUKHBIMHU TPAHULIAMH.
. BapranyoHHsle 3a/1a4u Ha YCIOBHBIN 3KCTPEMYM.
. I3onepumerpuueckas 3agaya.
. IlocraHoBKa 3a/1a41 0 T€0AE3MUYECKOM PACCTOSIHUU.
10. ITocTanoBKka 3a1a4 0 MUHHUMAJIbHOW MOBEPXHOCTH BPAIICHUS.
11. ITocranoBka 3a1a4u 0 MUHUMAJIbLHOM PACCTOSTHUU OT TOYKU IO KPUBOM.
12. TTocTaHoBKa 3a/1a4u 0 OPaXUCTOXPOHE.
13. I[NocranoBka 3anaun J{uaoHsI (M301I€pUMETpUYECKas 3a1a4a).
14. TTocranoBka 3a1auu 0 opMe Tena ¢ HAUMEHBIITUM COTPOTUBIICHUEM.

O 01O L B~ W

Kputepun  oueHuBaHusl:  BEpHBIM, pa3BEpHYTHIA  OTBET WM  COJACPIKAIIUMN
HE3HAYNTENbHbIC (DAKTHUECKHE HETOYHOCTH Ha JIF000H OMH TEOPETUIECKHUI BOIIPOC U3 CITUCKA.

HNudopmauus o pazpadoTunkax

KpaitnoB Aumnekceit FOpbeBuu, n.¢.-M.H., 3aBeyroumii kadenpoil maremaTHyecKon
buzuku OTO TI'Y
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