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

Ienbro 0CBOCHMSI JUCIUIUIMHEIL ABIsETCA (POPMUPOBAHUE CIEAYIOIIMX KOMIETEHIUI:

OIIK-2 CnocoOeH BBISBIATh €CTECTBEHHOHAYYHYIO CYLITHOCTH NMPOOJIEM, BOZHUKAIOLINX B
X0Zle NPOPECCHOHATBHON  JEATEIbHOCTH, MPHUBJIEKATh JUIsI WX  pemeHus  (usuko-
MaTeMaTUYECKUN annapar ¥ COBPEMEHHBIE KOMIIBIOTEPHBIE TEXHOJIOTHH.

PesynpTaTamMyu 0CBOEHUS IUCLUIUIMHBI SIBISIOTCS CIEIYIOIINE WHANKATOPBI JOCTHXKEHHUS
KOMIIETECHIINH:

POOIIK-2.1 3HaeT METOOUKY BBISBICHUS €CTECTBEHHOHAYYHOW CYITHOCTH MpoOIIeM,
BO3HUKAIOIIUX B XOJ€ MPOo(eCCHOHATBHON AEITEIbHOCTU, U METOAUKY MpPUBJICUEHUS (HU3UKO-
MaTEMaTUUYECKOT0 alrnapaTa 1 COBPEMEHHbIE KOMITBIOTEPHBIX TEXHOJIOTUN U1 UX PELICHUS

POOIIK-2.2 YMmeeT BBISBIATh €CTECTBEHHOHAYUYHYIO CYITHOCTH ITPOOJIEM, BOZHUKAIOIINX
B Xole TMNpo(hecCHOHAILHOW MAEATENbHOCTH M TPUBJIEKATh IS WX pEUIeHus (QU3UKO-
MaTeMaTHYeCKU anmnapar u COBpeMEHHbIE KOMIIBIOTEPHBIE TEXHOJIOTUH

2. OneHo4YHbIe MaTepuaJIbl TEKYILIEr0o KOHTPOJISI H KPUTEPHH OLleHUBAHHUS

DNEeMEeHTHI TEKYIEro KOHTPOJIS:
— KOHTpOJIbHAs paboTa

KountpoabsHnas padora no teme «Ilpeneasn (POOIIK-2.1, POOIIK-2.2)
Bapuant Nel

Brerauciauth MMpCaAcCiIbL:

2
) x°—4
D lim— ;
oo xt —x =2
2
2 X
. [ x"+5
2) lim| 5| ;
X—>00 x —

1—cos4x.

3) lim —

—0 X
" hme+11—2Jx—1'
x5 x° =25

KonTpoabHas padora no teme «lIpousBoanpie pyHKUIMH OTHOI MepeMeHHON»
(POOIIK-2.1, POOIIK-2.2)

Bapmuanr 1

1. Haiftu mpou3BoiHbIE
1
a) y=3x+¥x-—+3,
X
06) y=sinx -arctg x,

COS X

B) =T >
Y x_%/;



1
x2+1°

I‘) y:3

1 5
1) y:Etg X—tgx+x,
2x—1
\/g 9

%) y=(1+Insinx)?,
1

€) y =arccos

3) y=2m,

H) y=x arctg\/;,

K) y:esinx’
ex_e—x

hi§ = ,

)y >

M) y=ctg e .

KonTtpoabsHnas padora no treme «Heonpenenennniii uaTerpams» (POOIIK-2.1,
POOIIK-2.2)

BAPHUAHT 1. Boruucnuts HeonpeAeIEHHbIE HHTETPAJIbL:

arcth_ dx xdx Sy dx 5
s '[ (I+x)v/x J.x4—2x3+2X—1’ -[\/x2+1’4' J‘x/2)c—l—4/2x—1’5' J-tg xdx,
J‘ 1+sinx
sin2x+2sinx

KonTpoasnas padora no teme «Psabpy (POOIIK-2.1, POOIIK-2.2)
Bapuanr 1.

HccnenoBath Ha CXOAMMOCTH Pl ¢ ToMoIIbIo pu3Haka Komm unu JlanmamGepa:
3/2

e (Jn+2)
;[ﬁuj

KonTtpoabsHnas pa6ora no teme «Kparnsie narerpansn (POOIIK-2.1, POOIIK-2.2)
Bapuant Nel

{xzcost, y =—sint, z:t} e te[47z, 67[]

1) Haiitu maccy kpuBoi , €CIIU JINHEWHAast

2 2 2
o . =X +y +z
IJIOTHOCTD B KQXKJIOM TOYKE KPUBOHM paBHA P Y .

M = j p-dS
(Macca kpuBO# HaXOJUTCS C TIOMOIIBI0 KPUBOJIMHEHHOTO HHTETpana 1 posa: ¢ ).
sz -dx .
2) Boruncnute € , TIe C. ayra KpHUBOH Y=SIMX o1 rouku (7[; O)zno TOYKHU

B(0; O)'



3) Beruncnute 1iomans (GUTyphl, OTPAaHUYCHHOW CIICIYIONIUMU JIUHUAMH (4epe3 BOWHOMN
WHTErpan):

1 3x-2y+4=0,3x-2y+1=0,y=2,y=5
2)x+y+2=0, y=x",x=0

Kputepuu onenuBanus:

Pe3ynbTaThl KOHTPOJILHON paOOTHI OIPEIEIISIIOTCS OIEHKAMU «3a4TEHOY, «HE3aUTECHOY.

OneHKa «3a4T€HO» BBICTABIAETCS, €CIM BCE 3aJaud pelIeHbl 0e3 CyIIeCTBEHHBIX
OIINOOK.

OneHka «HE3aYTEHO» BBICTABISETCS, €CIM MPU PELIEHUH 3aJad  JIOMYLIEHBI
CYIIIECTBEHHBIC OIINOKHU.

3. OueHoyHble MaTepHaJbl HTOTOBOr0 KOHTPOJIS (IIPOMEKYTOUHON aTTeCTALMU) U
KPUTEPUHU OLlCHUBAHUS

JK3aMeH B MepBOM, BO BTOPOM M TPeThHX ceMecTpax IPOBOAUTCS B IMHUCHMEHHOM
dopme mo OuneraM. DK3aMEHALMOHHBIM OHIIET COAEPXKHT ABa Bompoca. [IpogomKuTenbHOCTh
JK3aMeHa | Jac.

DK3aMEHAI[MOHHBIE BONPOCH IMPEAINOJIaraloT pa3BEpHYTbIE OTBETHl M MPOBEPSIOT
ycBoeHnue cryaeHtamu kommereHuuid POOIIK-2.1, POOIIK-2.2.

[IpumepHbIil TepedeHb TEOPETUYECKUX BOIIPOCOB Ha 3K3aMEH B |1 cemectpe:

1. Tlonsatue MHOXecTBa. Onepany co MHOKECTBAMU

PatmmonansHble U nppanoHaibHbIe uncia. [lonstue ceuenus. OnpeneneHue

BEILIECTBEHHOI'O YUCJIA KAaK PE3y/IbTaT CEUEHHUS.

Onpenenenue npezaena GyHKIUH (B TepPMUHAX TTOCIEAOBATEIFHOCTH U B TEPMHUHAX €-0)

IlepBblii 3aMeUaTeNbHBIN TPEeAe

TeopeMsl o npenenax GyHKIuU

TeopeMsbl 0 cpaBHEHUU TPeeNoB GYHKIHUN

Monotonnsle QpyHKIUH. OnpeaenceHrne MOHOTOHHOH QyHKiuu. CyIiecTBOBaHUE Mpeiena

MOHOTOHHOHW (QYYHKIITHH

8. Omnpenenenue nuddepenunana GpyHkuuu u quddepeHimaia He3aBuCUMON ITePeMEHHOM.
I'eomerpuueckuii cMbica nuddepenimana QyHKIui.

9. IlpousBoansie n auddepeHnnanbl BEICIINX NOPsSAKOB. [IpaBuiia BEIYMCIEHHS CTapIIMX
npou3BoIHBIX U Auddepennnanos. Popmyna JleiiGHuma.

10. Teopems! o mudpepenupyembix pyakiusax: Teopema @epma. Teopema Posst.

11. Teopemsr o nuddepennmpyembix Gynkmusax: Teopema Jlarpanxka. Teopema Komm.

12. ®opmymna Teitnopa.

13. Bo3pacranue u yosiBanue GpyHkiuu. CBsi3b co 3HAKOM Mpou3BoHONU. [ToHsTHE
JKCTpeMyMa (QYHKITUH.

14. HeoOxoauMBlii mpU3HAK SKCTpeMyMa (GYHKIIUN

15. locTarouHble NPU3HAKK CYIIECTBOBAHMS SKCTpEMyMa (yHKIIHH.

16. BBITTyKII0CTh, BOTHYTOCTh U TOYKH Tiepernda rpaduka GyHKIIH.

17. llonsaTre MHOroMepHOro pocTpancTBa I 'panuna npoctpancrsa. [lonstue GyHkImm
MHOTHX TIEpEMEHHBIX.

18. Ipenen pyHKIMHM MHOTUX TTEPEMEHHBIX

19. DxcTpemyM (QyHKLIMH MHOTHX IepeMeHHbIX. HeoOxonumoe ycinoBue skcTpemyma
(YHKIIMU MHOTHUX NI€PEMEHHBIX.

20. JlocTaTo4HOE yCIOBHE IKCTpEMyMa (PYHKIIMHA MHOTHUX IT€PEMEHHBIX.
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21.

22.

[TonsTre HesiBHOM (DYyHKITHH. . TeopeMbl CYIIECTBOBAHUS HESBHBIX (DYHKITHH, OTIPEICIIIEMbIX
OJIHMM YPaBHEHUEM U CUCTEMOH YpaBHEHHU.
VYcnoBHBIN SKCTpeMyM (DYHKIIMHM MHOTHX MTEPEMEHHBIX.

[IpumepHBIil nepedyeHb TEOPETUUECKUX BOIIPOCOB HA IK3AMEH B 2 CEMECTpE

A A o R

11.
12.
13.
14.
15.
16.

17.

18.

19.

20.

21

24.

25.

26.

27

[TepBooOpasHast GyHKIIUS U HEOMIPEACICHHBIN HHTETPaJl.

['eoMeTpryeckoe UCTOJIKOBAaHUE TIEPBOOOPA3HOM.

HNuTerpupoBanue nmyteM 3aMeHbl IepeMeHHON. THTerpupoBaHue 1o YacTsIM.
Paznoxenune parmoHanbHBIX Ipo0Oei Ha MpoCTerIue Ipoou.

Brruncnenue HHTErpaaoB OT PallMOHATIBHBIX APoOeil 001IM METOJ0M

Meroa Octporpaackoro.

WuTerpupoBanue OMHOMUANBHBIX TuddepeHanos (moacTraHoBky YeOpiiesa).
IToncranoBku Diinepa

NHTerpupoBanyue HEKOTOPBIX UppanroHanbHOCTEW. IHTerpupoBanue
TPUTOHOMETPUUYECKUX (YHKIUH.

Omnpenenenue onpeaeneHHoro uurerpana Pumana. Ilpumepsl nHTErpupyeMBIX U
HEUHTETPUPYEMBIX (PYHKITHIA.

Cymmsr [lapOy. CBoiictBa cymmsl lapOy.

Heo6xoanMoe u 10cTaToOyHOE YCIOBUE CYIIECTBOBAHUS ONPEICIIEHHOTO HHTErpaa.
HuTerpupyeMocTs HeNpephIBHBIX (GYHKIMNA. IHTErpiupyeMoCcTb MOHOTOHHBIX (DYyHKITHIA
HNHTerprpyeMoCTh pa3pbIBHBIX (yHKIIHA.

[IpocTetilive cBOMCTBA ONMPEIETCHHBIX HHTETPAJIOB: UHTETPAJl IO OPUEHTUPOBAHHOMY
IIPOMEKYTKY.

UHTETpaJ OT CYMMBI M OT IPOMU3BeIeHHs (PYHKIMHA, HHTETPUPOBAHNE HEPABEHCTB, OIIEHKA
MHTETpaja Mo abCONIOTHOM BeINYNHE.

OcHoBHast popMyJia HHTETPajIbHOTO UCYHCIIEHUS (TeopeMa o0 CpeIHEM 3HAUYCHU U
MHTETpaJia, CBOMCTBA HHTErpasa ¢ IePEMEHHBIM BEpXHUM MPEAESIOM, OCHOBHas (hopmyia
MHTETPAIIbHOTO UCUUCIICHHUS).

3aMeHa MEePEeMEHHOM B ONpENIeICHHOM UHTepBaiie. UHTerpupoBaHue 1Mo 4acTsiM B
ONpPEIETICHHOM UHTErpase.

[Tnomans mockoit ¢purypsl. [Torstre momanu wiockon Gurypsl. [Tnomans Ha KIacce
MHOTOYTOJBHBIX (puryp. [1momans mpon3BOILHON OrpaHHUYEHHON 3aMKHYTOM 00JIACTH.
HeoOxoaumoe u 1ocTaTOYHOE YyCIOBHE CYIIECTBOBAHMUS IJIOLIAIA TPOU3BOILHOM
OTrpaHUYEHHON 3aMKHYTOH o0nactu. Kiacchl KpUBBIX, UMEIOIIUX HYJIEBYIO MJIOIIAMb.

. Beruncnenue miuomazei niockux (GUryp ¢ moMoIbio OnpeeeHHbIX HHTETPAJIOB.
22.
23.

Brruncienue oobema tena.

JlnnHa kpuBoil nuHuK. OnpenencHue JUIMHBI TTIaAKOW KpUBOH JINHUY, BBIYUCIICHUE €€
JUIMHBI C IIOMOILBIO OIPEIECIICHHOIO0 UHTETpala

Crarnyeckue MOMEHTBI U KOOPAMHATHI LIEHTPA TSKECTH KOHEUHOM CHCTEMBI
MaTepHaIbHBIX TOUEK, MATEpUAIbHON IUIACTUHKU. J[Be Teopemsl [lanmna-I ynbsauna.
[Tonstne MHOrOoMepHoro npocrpancrsa. ['panuna npocrpanctsa. [lonsaTue QpyHkuMN MHOTUX
HEPEMEHHBIX.

[Ipenen pyHKIMU MHOTUX NEPEMEHHBIX

. HempepwiBHOCTH PyHKIIMM MHOTHX TTepeMeHHbIX. CBOMCTBA HEMPEPHIBHBIX (PYHKITUH.
28.
29.
30.
31.

YacTtHble MpoU3BOIHbIE (PYHKIIMKA MHOTUX ITEPEMEHHbIX. | eOMeTpUYeCcKuil CMBICI.
[Torroe pupamenne u quddepernran GyHKIITH MHOTUX IEPEMEHHBIX.

[Tonnas mpou3BogHAs PYHKIIMM MHOTUX MEPEMEHHBIX

Yactable mpon3BoHbIC U qUudepeHnraibl Beicux nopsakoB. @opmyna Teitnopa mist
(hYHKITUM HECKOJIBKUX TIEPEMEHHBIX.



32

33.
34.

35.
36.

37.
38.

39.

40.

41.

42.
43.

44,

45

46.

47.

. DkcrpemyM (pyHKIIMKM MHOTUX NepeMeHHbIX. HeoOxonumoe yciioBue skcTpeMyma
(YHKIMN MHOTHUX NT€PEMEHHBIX.

[TonsiTue sikobuana.

[TonsiTHE OAHOPOAHOTO MHOTOUICHA, CBOMCTBA. [IoHATHE KBagpaTHYHON (OPMBI, BUIBI
KBaJIPaTHYHBIX POPM.

JlocTatouHoe yciaoBUe SKCTpeMyMa (PyHKIIMU MHOTUX MTEPEMEHHBIX.

INonsTre HesBHOH (yHKIMH. TeopeMsbl CyleCTBOBAHUS HESIBHBIX (DyHKLUIL, OnpeaensieMbIX
OJTHUM YpaBHEHHEM U CUCTEMOIl ypaBHEHHH.

Y cnoBHBIH SKcTpeMyM (DYHKIIMU MHOTHX MepeMeHHbIX. CIoco0 BBIUMCICHHUS.

[TonsiTrie YMCIIOBOTO psifia, CXOAUMOCTD Psiia, AOCOMIOTHAS U YCIOBHAs CXOAMUMOCTD,
IIPOCTEUIIINE CBOMCTBA PSAIOB,

Heo6xoanmMoe ycnoBre CX0IMMOCTH YUCIIOBOTO psaa. [TonoxkuTenbHble psbl, MPU3HAK
CpaBHEHHUS

[Mpusznaku Komm, Jlanambepa u HHTErpaIbHbIN MPU3HAK CXOJUMOCTH MOJIOKHUTEIBHBIX
PAIOB.

Heo6xoanMoe u 10CTaToOyHOE YCIOBUE CXOJUMOCTH ITPOU3BOJIEHOTO YHCIOBOTO PSA.
[Tpu3nak JleiiOHMIIa CXOAMMOCTH 3HAKOYEPEAYIOLIETOCS PAIA.

OyHKUMOHANbHBIE Psiibl. PaBHOMEpHAs: cX0AUMOCTh (DYHKIIMOHAIBHOTO pAfa,
Heo6xoanMoe u 1ocTaToyHOE YCIOBUE PAaBHOMEPHOM CXOAMMOCTH (DYHKIIMOHAIBHOTO
psna. Ilpusnak Beliepmirpacca paBHOMEPHON CXOIUMOCTH (PYHKLIMOHAIBHBIX PSIOB
[Ipocreiimue cBoiicTBa PYHKIMOHATIBHBIX PSIIOB: HEMPEPBHIBHOCTH CYMMBI psfa,
MOWICHHOE MHTETPUPOBaHUE U TTowIeHHOe nuddepeHupoBanre GyHKIIHOHATHFHOTO
pana.

. Ilonstue crenennoro psana. [Ipocrelinme cBOMCTBa CTENEHHBIX PSAIOB: paBHOMEPHAs
CXOJMMOCTB CTENIEHHOT'O Psiia BHYTPU IIPOMEKYTKA CXOJUMOCTH, HEMTPEPBHIBHOCTH
CYMMBI CTETIEHHOTO PsAJ1a, TOYWIEHHOE MHTETPUPOBAHKUE CTEIIEHHOTO PsAJIa: CTEIEHHBIN
pan, kak psa Teitnopa.

dopmynsl 1u1st paguyca cxogumocth ( Teopema Abenst). ApudmeTndecKkue 1eHCTBH
HaJ| CTEIIEHHBIMHU PSJIaMHU.

PasnoxeHus B cTeneHHbIE psAIbl HEKOTOPBIX AJIeMeHTapHbIX GyHKkuuid. [IpuMenenue npu
BBIYUCIICHUH MTPUOIMKEHHBIX 3HaUeHUH (QyHKIMI 1 uHTErpanos. Pemienne ypaBHeHUH.

[IpuMepHbIil MEpeUYeHb TEOPETUYECKUX BOIIPOCOB HA IK3aMEH B 3 cemMecTpe

NN R WD =

[TonsiTHE CTENEHHOTO psAaa

NHTerpupoBanmne parmoHaIbHbIX BEIPAKEHUN.
Onpenenenne KPUBOJUHEHHBIX HHTETpasioB | 1 2 Tuna
[TonsiTHE OMpEIEIEHHOTO UHTErpaia

[ToHsiTME KPaTHBIX UHTETPATIOB

[Ipr3HaKu CXOMUMOCTH pAna

Psaner @ypee

Inomane moBepxHocTu. JnuHa AyTu.



10.1. bajuibHbBIE OLIEHKH JJISl 3JIeMEHTOB KOHTPOJIS

Tabnuna 10.1 — bamipHbIe OLIEHKH TS 2JIEMEHTOB KOHTPOJISI

MaxkcumansHbld | MakcuManbHblii | MakCUMaJIbHBIN
OneMeHThl yueOHoi | 6amut Ha 1-yro KT | Gamn 3a mepuon | Oamn 3a mepuon | Bceero 3a
JIEATEIIbHOCTH C Hayajia mexay IKTu | mexny 2KT nuna | cemectp
cemecTpa 2KT KOHEI[ ceMecTpa
1,2 u 3 cemecTtp
OK3aMeH 60
Otuer no 10 10 20
MPaKTUYECKOMY
3aHSTHIO
Htoro makcumym 3a 10 30 100
MepHoJ
Hapacratomum utorom 10 10 40 100

10.2. IlepecueT 02/U10B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH

[lepecuer OanoB B OLIEHKH 32 KOHTPOJIBHBIE TOUKU Mpe/cTaBieH B Tabmuue 10.2.
Ta6muma 10.2 — IlepecueT 6aJIJIOB B OIICHKH 32 KOHTPOJIBHBIE TOYKH

bamnibl Ha 1aTy KOHTPOJIBLHOM TOYKH OrneHka
>90% ot MakcuManbHOM cymMMbl 6aiioB Ha aaty KT 5
Ot 70% no 89% oT MakcuMabHOM cymMMbl 6ayutoB Ha gaty KT 4
Ot 60% 110 69% oT MakcuMalIbHOM cyMMBI O6aiioB Ha naty KT 3
< 60% oT MakcuManibHOI cyMMBbl 6aiioB Ha gaty KT 2

10.3. Ilepecyer cymMMbl 02/1JIOB B TPAAMIMOHHYI0 U MEKIYHAPOAHYIO OLIEHKY

[lepecuer cymMmmbl OayIOB B TPAAULIMOHHYIO M MEXKIYHAPOJHYIO OLICHKY IPEACTaBICH B

tabymue 10.3.

Tabmuna 10.3 — [lepecueT cyMMbI 0aJJIOB B TPAAUIIMOHHYIO i MEXKIYHAPOIHYIO OIEHKY

Hrorosas cymma Oanios,

Orenka (I'OC) YUYUTBIBAET YCIICIIHO CIAHHBIN Ouenka (ECTS)
9K3aMeH
5 (oTM4HO) (3a4TEHO) 90 - 100 A (OTIMYHO)
85 -89 B (ouens xopor1o)
4 (xopor1o) (3a4TeHO) 75 - 84 C (xoporo)
70 - 74
D (ynoBnerBopuTenbHO)
3 (Y1OBIETBOPHUTEIHHO) 65 - 69
(3a4TeHO) 60 - 64 E (mocpencrsenHo)

2 (HeyOBJIETBOPUTEINIBHO) (HE
3a4TEHO)

Hwuxe 60 6aiuios

F (HeynoBneTBOpUTENHHO)




4. OueHo4HbIe MaTepHaJbl ISt NPOBEPKH OCTaTOYHBIX 3HAHUI
(chopMUPOBAHHOCTH KOMITETEHIIM)

Haiitu npou3BoaHyto QyHKIHH:

y=(1+Insinx)?,

BrruncinTe HeonpeeIeHHbIA HHTETpa:
I x’dx
xt=2x"+2x-1

. . {x:cost, y =—sint, Zzt} te[47r, 67[] .
Haiitu MacCy KpHUBOU , rae , €CJIM JIMHCHHasA

2 2 2
o . =X +y +z
IJIOTHOCTH B KQXKJIOM TOYKE KPUBOHW paBHA P Y .

Nudopmanus o paspadoTunkax

HapumanoB Punar Kaz0ekoBuu, kaHmumaT (U3HMKO-MAaTEMaTHYSCKUX HAYK, OIEHT
KadeIpsl IPUKITATHON a9POMEXaHUKHI
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