MuHucTepcTBO HayKH U BhICIIEro oOpa3oBanus Poccuiickoil Ddexepaunn
HAIIMOHAJIbHBIN NCCJIENOBATEJIbCKHN
TOMCKUU I'OCYAAPCTBEHHbBIM YHUBEPCUTET (HU TT'Y)

DUBHKO-TEXHUYECKUHA PaKyIbTET

YTBEPXEHO:
Jexan
IO.H. Prokux

OI.[CHO‘IHI:IG MaTepuraibl IO AUCHUIIIINHE
OCHOBBI BAPMALIMOHHOI0 MCYHCIEHUSI
110 HAalIpaBJICHUTO MOATOTOBKHU / CIICHHUaJIbHOCTHU
24.03.03 banucTUKa U THAPOA3POANHAMHUKA

Hanpasnennocts (npoduiib) HOArOTOBKY/ CHIEHUANINA3ALINS:
Baummernka U ruipoa’poiMHaAMHKA

®dopma 00yueHus
Ounas

KBanmuduxamms
HNuxeHep, MHKeHEP-PaA3PaAOOTUUK

I'on mpuema
2024

COI'NTACOBAHO:
PykoBoautens OITOII
E.N. bop3enko

K.C. Poraes

[Ipeacenarens YMK
B.A. Ckpunusik

Tomck — 2024



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

[lenbio 0OCBOEHUS AUCHHUILINHBI SBISETCS POPMUPOBAHUE CIAEAYIOIIUX KOMITETEHIIUI:

OIIK-1 CriocobeH ucmnonb30BaTh B MPoheCCHOHATBLHON AEITEeTbHOCTH OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYUYHBIX U OOIIEUHKEHEPHBIX TUCIUIUINH, IPUMEHATh METObl MaTEMATHUYECKOTO
MOJIEJIMPOBAHUS, TEOPETUYECKUX U IKCIIEPUMEHTAIbHBIX UCCIEA0BaHUMN

OIIK-2 CriocoOeH BBISBIATh €CTECTBEHHOHAYYHYIO CYIIHOCTh ITPO0JIeM, BO3HUKAIOIIUX B
XoZle TpOoPEecCUOHATBHOM  NESATEIbHOCTH, MNPHUBJIEKATh JUISI WX  pemeHus  (usuko-
MaTeMaTHYeCKU anmnapar u COBpeMEHHbIE KOMIIBIOTEPHBIE TEXHOJIOTUH

Pesynbpraramu 0CBOEHUS AMCLUIUIMHBI ABIISIOTCS CIEAYIONINE UHAUKATOPBI TOCTHKEHUS
KOMIIETEHLIHM:

POOIIK-1.1 3naer pyHmaMeHTaIbHBIC 3aKOHBI MPHUPOILI U OCHOBHBIC (HU3HUYECKHE H
MaTEeMaTUYECKHUE 3aKOHBI

POOIIK-1.2 Ymeer npuMeHATh (HU3NYECKHE 3aKOHBI U MATEMaTHYCCKUE METOJBI JUIs
pelieHus 3a/1a4 TEOPETUYECKOTO U MPUKJIIATHOTO XapaKkTepa

POOIIK-2.1 3Haer METOAMKY BBISBICHUS E€CTECTBEHHOHAYYHOW CYITHOCTH MpoOJeM,
BO3HUKAIOIIUX B XOJA€ MPO(ECCHOHATBHON ACITeTbHOCTA, U METOIAUKY MPHUBICYCHUS (DU3UKO-
MaTEeMaTUYECKOro anmnapara 1 COBPEMEHHbIE KOMIIBIOTEPHBIX TEXHOJIOTHH ISl UX PEIIEHUs

POOIIK-2.2 YMmeer BBISBIATH €CTECTBEHHOHAYYHYIO CYIIHOCTh MPOOJIEM, BOZHUKAIOLINX
B XoAe MpodeccHOHATIbHON NeATEeNbHOCTH M MpPHUBIEKATh [UIsI WX pelleHus (U3HNKO-
MaTEeMaTUYECKUI anmnapar U COBPEMEHHbIE KOMIIBIOTEPHbIE TEXHOJIOTUN

2. OueHoYHbIe MATEPHAJIbI TEKYLIEr0 KOHTPOJISI H KPUTEPUH OLleHUBAHUS

DEMEHTHI TEKYILETO KOHTPOJIS:

— KOHTpPOJIbHAs paboTa;

KonTpomnsnas padora (POOIIK-1.1, POOIIK-1.2, POOIIK-2.1, POOIIK-2.2)
KontponbHas paboTa coctouT u3 3 3a1ad.

buier 1
1) Pemmts npocreiinnyto BapuallMOHHYIO 3a7a4y
) -
J()= T Kyy)2 + %- 32InxU€x, y(1)= 3 y(2)= 4(4In2+ 3).
1 X bl
2) Pemmth H30nEpUMETPHUECKYIO 3a1ady J (y Kyy) ax, y(0)= 0. y(p)= p. -; ysinxdx = 0.

0

3) Pemmth 3a1a4y co CBOOOTHBIME YCITOBHAMHE J (y)= T %yyw (y)“/)zg&.
0

bumer 2

1) Pemuth mpocTeiinnyto BapuaoHHYIO 33129y
2

J(v)= ?&.‘ () + 22+ 32¢yInxgk, y(1)= - 5 y(2)= 4(4in2- 5).

p 'y s ~ ~ ~
2) Haiftu skcTpemany dpynxunonana 1 Ry g+ yy+ y*itx; y(0)= 0y¥0)= 0 y(p)= ty¥p)= 1
0
3) Pemuth 3amauy ¢ moaBMKHOM TpaHuiieid. B oTBeTe yka3aTh MUHUMAaIbHOE 3HAYEHUE
1+ ()

;o y(0)= 0y(b)= b.

b
¢dyHkunonana. J (y) =T
0



buier 3
1) PewnTs mpocTefiLyio BApHALHORHYIO 33134y J (y)= T G0 + 20l v ()= 0 y(2)= 2
2) PelnTh H30IEPUMETPHHUCCKYIO 3312y
J(v)= '|:' igyi')2 +y'+ Zywsxgk y(0)= 0 y(p)= - 2,-|:-ycosxdx =p.

3) Haiitu kparyaiiiiee paccrostarie oT ToUku A(-1, 2) mo mapabousl y = x°.

buner 4
1) Pemuth mpocTeiinnyto BapuaMoHHYIO 33129y

J(y)= ff?q 0.5(y)7)2 + yﬁnxdx, ya%gf - In \/5 ya%gf 0.

p/4

2) Haiitu skctpemMany (yHKIHOHANA -F Kyi/’)z - yzgx; y(0)= 0y¥(0)= 1 y(p)= sh piy¥p)=chp .
0

1 o
3) Pemuth 3a7a4y co CBOOOTHBIMH YCIOBHAMHE J (y)= T l}g]ly2 + 2y cosx + (yi/)zg&(.
0

buner 5
1) Pemmtsb npocreiinnyto BapuallMOHHYIO 3a7a4y

1 o
JO)= T ?-5@ vy + (1+ x)e*yék y(0)=1y(1)= 15
0
2) Pemnth U30MIEPUMETPUUECKYIO 3a/1a4y
[ p
J(y): T Eyy)z +2y+ 3y9§&, J/(O)= 0 y(p)= p*, T ysinxdx = p*- 1.
0 0

3) Pemuth 3amauy ¢ moaBMKHOM TpaHuiieid. B oTBeTe yka3aTh MUHUMAaIbHOE 3HAYEHUE

dynximonana. J (y)= -:- 1+ (y},'/)2 dx, y(0)= 0 b’y (b)= 1.

Kpurepun onieHuBanus:

Pe3ynbraTsl KOHTPOJIBHOM pabOTHl ONPENENAIOTCA OLIEHKAMU «OTJIMYHOY», «XOPOLIO»,
«YIOBJIETBOPUTEIILHOY, «HEYIOBICTBOPUTEIHLHOY.

O1eHKa «OTJIMYHOY» BBICTABIISIETCS, €CIIM BCE TPH 3a/1a4M PELIeHbI 0e3 OIMOoK.

O1eHKa «XOpOIIOY» BBICTABISETCA, €CIU JIBE 33a4l U3 TPEX peIICHbI 0e3 OmMOOoK.

O1eHKa «yJOBJIETBOPUTEIBHO» BBICTABIISIETCS, €CIIM OJJHA 3ajaya U3 TpeX pelieHo Oe3
OLINOOK.

OreHKa «HEYOBICTBOPUTEIBHO» BBICTABIACTCS, €CIIM HE PEIICHBI 33/1a4M, WU PELICHbI
C OIIMOKaMH.

3. OneHo4YHbIe MATEPHAJIbI HTOTOBOI0 KOHTPOJS (MPOMEKYTOYHOI ATTECTALMM) U
KPHUTEPUH OLlCHUBAHUSA

3aueT B ceIbMOM CeMeCTpe MPOBOIUTCS B YCTHOH (opme.

IlepedyeHb BONPOCOB K 3a4eTy:
1. UccnenoBanue GyHKIMN HECKOJIBKUX IIEPEMEHHBIX Ha SKCTpeMyM. JlocTaToyHOE yClIoBHUE
9KCTpeMyMa (YHKIIMU MHOTHX IT€PEMEHHBIX.
2. Onpenenenue ¢pynkuuonana. [Tpumepsr popMynnpoBoK 3a1a4, MPUBOISAIIUX K
BapHalMOHHBIM 3ajlayaM Ha HaXOXAE€HUE dKCTpeMyMa (PyHKIHMOHAJIA.



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 BapUALIMOHHOT'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, MPUBOIIAIIUX 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 3aBUCUT OT y/ . OyHKuys F JIUHEHHO

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

Kpurepun onieHuBanus:

Pe3ynbrarhel 3aueta onpenensoTcs OIEHKaMU «3a4TeHOY, «HE 3a4TCHO»

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
3K3aMEHAIIMOHHOTO 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 (PyHKIIHOHAA.
. [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. TTocTanoBka 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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