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1. KOM]’[eTeHIII/II/I N HHAAKATOPbI HX JOCTHXKCHMSA, IPOBepPACMbIC TaHHBIMH
OLCHOYHBIMH MaTepHaAIaMH

HGHLIO OCBOCHUA JUCHUIIJIMHBI ABJIACTCSA q)OpMI/IpOBaHI/Ie CICOYIOUX KOMHGTGHHI/Iﬁl

OIIK-2 CriocoOeH BBISBIATh €CTECTBEHHOHAYYHYIO CYITHOCTH TPOOJIeM, BO3HUKAIONIUX B
XoJle TpOoPEecCHOHATBHON  JESATEIbHOCTH, TPHUBIEKATh JUIsI WX  pemeHus  (usuko-
MaTeMaTUYeCKUN anmnapar ¥ COBPEMEHHbIE KOMIIBIOTEPHbBIE TEXHOJIOTHH.

Pesynpraramu OCBOEHUS AMCLUIUIMHBI ABISIOTCS CICAYIOIINE HHIUKATOPBI TOCTHKEHUS
KOMIIETEHLIH:

POOIIK-2.1 3Haer METOAMKY BBISBICHUS E€CTECTBEHHOHAYYHOW CYITHOCTH MpoOJeM,
BO3HHUKAIOIIUX B X0J€ NMPOPEeCCHOHATBHON JESITEeIbHOCTH, U METOJIUKY MpUBJICUCHHS (UZNKO-
MaTEeMaTUYECKOro anmnapara i COBPEMEHHbIE KOMIIBIOTEPHBIX TEXHOJIOTHH JIJIs1 X PEIIEHUs

POOIIK-2.2 YMmeeT BBISBIATh €CTECTBEHHOHAYYHYIO CYIIIHOCTB MTPOOJIEM, BOSHUKAIOIINX
B XoJe MNpo(ecCHOHAIbHON NeATENbHOCTH U NpPHUBIEKATh JUIsi WX pelleHus (U3UKo-
MaTeMaTUYECKUH anmnapar u COBPEMEHHbIE KOMIIBIOTEPHBIE TEXHOJIOTUU

2. OueHoOYHbIe MATEPUATBI TEKYLEr0 KOHTPOJISI U KPUTEPUH OLleHUBAHUS

DEMEHTHI TEKYLIETO KOHTPOJIS:
— KOHTpOJIbHAs paboTa

KontpoabHasi padora no teme «Ipexenasr» (POOIIK-2.1, POOIIK-2.2)
Bapuant Nel

Beranciaurts mpeaAciibl:

2
. X —4
Dlim———;
x> X°— X —2
x> +5 g
2) lim| —1 ;

X—>00 X _5

1-cos4x
2 )

3) lim
x—0 X

N "me+1g—2Jx—1.
e X°—25

KonTpoabsHnas pa6ora no reme «IIpousBoanbie pyHKIMH 01HOI IepeMeHHON»
(POOIIK-2.1, POOIIK-2.2)

BapuanTt 1

1. HaiiTu npousBogHbIE
a) y=3x° +§/§—i2+3,
X

0) y=sinx -arctg X,
COS X

B =,
)y X



) y=%tg3x—tgx+x,
Jg )
x) Y =(1+Insinx)?,

1

€) Yy =arccos

3) y=2",
u) y=X arctg\/;,
K) y eSII’]X

e’ —e"
moy= >
M) y=ctg e”.

KountpoabsHas padora no teme «Heonpenenenunbiii muarerpam» (POOIIK-2.1,
POOIIK-2.2)

BAPUAHT 1. Beruucnuth HeonpeaeaEHHbIE HHTETPAJIbL:

arcth_ dx x°dx x°dx dx 5

-[ (1+x)Vx J. —2x°+2x-1" -[\/x 2410 L/Zx—l—(‘/Zx—l’ > J'tg xax,
6. .[ l+smx I

Sin2x+2sinx

KontpoabHasi padora mo teme «Psinpi» (POOIIK-2.1, POOIIK-2.2)
Bapwuanr 1.

HccnenoBaTh Ha CXOAUMOCTS psiJl ¢ oMoIbio ipu3Haka Komm wnu J{anambepa:
3/2

2 (Jn+2 !
nZ;L\/H+3J

KontpoabHnasi padora no reme «Kparubie uarerpas» (POOIIK-2.1, POOIIK-2.2)
Bapuant Nel

{x=cost, y=-sint, z=t} te[dr, 67]

1) Haiitn maccy kpuBoii , e , €CJIM JIMHEHHAas

2 2 2
o o =X +Y +Z
INIOTHOCTH B Ka)KJIOM TOYKE KPHBOM paBHA P y .

M = j p-dS
(Macca kpuBOI1 HaXOIUTCS C TOMOIBIO KPUBOJIMHEWHOTO MHTErpaa 1 poza: ¢ ).
j x* - dx _
2) Beruncioute © , TIe C. JlyTa KPUBOM y=sinx OT TOYKH (ﬂ; )/:[o TOUYKH

B(0;0)



3) BerunciuTh 1wiomans (QUrypbl, OrpaHHYCHHOW CIEAYIOUIMMHU JIMHHAMHU (4epe3 JBOHHOMN
WHTErpan):

1) 3X-2y+4=0, 3x-2y+1=0,y=2,y=5
2) X+Y+2=0, y=x>,x=0

Kpurepun onieHuBanus:

Pe3ynbTaThl KOHTPOJIBHOM PaObOTHI OMPEENIAIOTCS OLEHKAMU «3aUTEHO», KHE3aUTEHO.

OrneHka «3auTeHO» BBICTABISETCS, €CIM BCE 3a7aydl pelieHbl 0e3 CyHIeCTBEHHBIX
OIINOOK.

OmeHka «HE3aYTEHO» BBICTABISECTCA, €CJIM MpPU PElICHHH 3aJad  JOMYIICHbI
CYIIIECTBEHHBIC OIIHOKH.

3. OneHoYHbIe MaTepHaJbl HTOTOBOr0 KOHTPOJISI (IPOMEKYTOYHOIH aTTecTaluu) v
KPHUTEPUH OLlCHUBAHUSA

JK3aMeH B MEePBOM, BO BTOPOM M TPeTbUX ceMeCTpax NPOBOAUTCS B MHCHbMEHHOMN
dbopme 1o Owreram. DK3aMEHAIMOHHBIM OWJIET COAEPKUT JBa Borpoca. [IpomomKuTenbHOCTh
sK3ameHa | yac.

DK3aMEeHAI[MOHHbIE BONPOCHI MPEIMNOJIaraloT pa3BepHYTble OTBETHl M IPOBEPSIOT
ycBoenue cryaentamu kommnerenuuit POOIIK-2.1, POOIIK-2.2.

[TpuMepHBIii IepedeHb TEOPETUIECKUX BOIIPOCOB Ha 9K3aMeH B 1 cemectpe:

1. Tlonstue MHOXecTBa. Onepanuu cO MHOKECTBAMHU

2. PammonanbHbIe U UppanMoOHaNbHEIC yucna. [lonstue ceuenus. Onpenenenue

BEIIICCTBEHHOT'O YHCIIA KaK PE3YJIbTaT CEUCHUSI.

Omnpenenenne npeaena GyHKIUU (B TEPMUHAX MMOCIEIOBATEILHOCTH U B TEPMHUHAX £-0)

IlepBblil 3aMedaTenbHbIN IIPEIeT

Teopemsl 0 npenenax GyHKIUU

TeopeMbl 0 cpaBHEHHH TPEIETIOB () yHKITAN

Mounotonnslie pynkuu. Onpeaenenne MOHOTOHHON (pyHkIuu. CyliecTBoBaHUE TIpeiesa

MOHOTOHHOH (YHKITUU

8. Ompenenenne nuddepennuana pynkiuu u auddepeHimana He3aBUCUMON ITEPEMEHHOM.
['eomerpuyeckuii cMpich nuddepeHimana GyHKIUH.

9. TlpomsBoanbie u quddepeHIranbl BRICIIUX TOPSAKOB. [IpaBuia BEIMUCICHUS CTaPIIHX
npon3BoAHBIX U Auddepenimano. Gopmyna Jleitoaua.

10. Teopemsr o nuddepenniupyembix hynaknmsax: Teopema depma. Teopema Poss.

11. Teopemsl o quddepennmpyeMsix GpyHkuusax: Teopema Jlarpanxka. Teopema Korm.

12. ®opmyna Teitnopa.

13. Bo3pactanue u yosiBanue pynkiuu. CBs3b O 3HaKOM MPOU3BOIHON. [loHsITHE
IKCTpeMyMa (PyHKIINH.

14. HeoOxoaumMbli TPU3HAK KCTpEMyMa (PyHKITUN

15. JlocTaTouHbIe MPU3HAKK CYIIECTBOBAHUS SKCTpeMyMa (DYHKITUH.

16. BeInykiocTh, BOTHYTOCTh ¥ TOUKH niepernda rpaduka GyHKIHH.

17. TlonsiTie MHOTOMEPHOTO MPOCTpaHcTBa [ 'panuiia mpocrpanctsa. [lonstue GyHKIIHN
MHOTHUX ITEPEMEHHbIX.

18. TIpenen GyHKIMHU MHOTHX MTEPEMEHHBIX

19. DkcrpeMyM GQyHKIIMM MHOTHX TIEpeMEeHHBIX. HeoOxomumoe ycioBre SKCTpeMyMa
(GYHKIIMY MHOTHX TIEPEMEHHBIX.

20. JToctaTo4HOE yCIIOBUE IKCTpeMyMa (DYHKITUHM MHOTHUX TIEPEMEHHBIX.

No gk ow



21.

22.

[TonsTre HesiBHOM (DYyHKITMH. . TeopeMbl CyIIIeCTBOBAHUS HESBHBIX (DYHKIIHH, OTIPECIIIEMbIX
OIHUM YPaBHEHHEM U CHCTEMOMN YpPaBHEHUM.
VY citoBHBIH 3KcTpeMyM (DYHKIIMH MHOTHUX TIEPEMEHHBIX.

[IpuMepHbIil mEpeYeHb TEOPETUYECKUX BOIIPOCOB HA IK3aMEH B 2 CEMECTpE
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[TepBooOpasHast GyHKIIUS U HEOMPEACICHHBIN HHTETPaJl.

['eoMeTpryeckoe UCTOJKOBaHUE TIEPBOOOPA3HOM.

HNuTerpupoBanue myreM 3aMeHbl IepeMeHHON. THTerpupoBaHue 1O YacTsIM.
Paznoxxenune parmoHanbHBIX 1po0ei Ha MpoCTerIe Jpoou.

Brruuciienue HHTErpagoB OT PallMOHATIBHBIX APoOeit 001IMM METOJ0M

Meroa Octporpaackoro.

WnTerpupoBanue OuHOMUANBHBIX U depeHano (moacTaHoBky YeOniena).
IToncranoBku Diinepa

HNHTerpupoBanyre HEKOTOPBIX UppanuoHanbHOCTEW. MIHTErpupoBanue
TPUTOHOMETPUUYECKUX (PYHKLIUH.

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

Cymmst [lap0Oy. CBoiictBa cymmsl lapOy.

Heo6xoanmMoe n 10cTaToyHOE YCIOBUE CYIIECTBOBAHUS ONPEICIIEHHOTO HHTErpaa.
HuTerpupyemMocTs HeNpephIBHBIX (GYyHKIMNA. IHTErpupyeMoCcTb MOHOTOHHBIX (DYHKITHIA
HNHTerprpyeMoCTh pa3pbIBHBIX ()YHKIIHA.

[IpocTetinve cBOCTBA ONPEIETICHHBIX HHTETPAJIOB: UHTETPAJT 10 OPUEHTUPOBAHHOMY
IIPOMEKYTKY.

MHTETPajJ 0T CyMMBI M OT IPOU3BeIeHHS HYHKIUN, HHTETPHPOBAHUE HEPABEHCTB, OIIEHKA
MHTETpasa mo abCoMOTHON BeTHINHE.

OcHoBHast popMysa MHTErPajJIbHOTO UCYHCIIEHUS (TeopeMa 0 CpeIHEM 3HAUYECHU U
MHTETpaJia, CBOMCTBA HHTETpaia ¢ IePEMEHHBIM BEPXHUM MpeAeSioM, OCHOBHas (hopMya
MHTETPAIIbHOTO UCUUCIICHHUS).

3aMeHa MEePEeMEHHOM B ONPEIEICHHOM HHTepBaiie. UHTErpupoBaHue 1o 4acTsiM B
ONpPEIETICHHOM UHTErpase.

[Tnomans mockoit purypsl. [lorstre momaau wiockon purypsl. [nomans Ha KIacce
MHOTOYTOJIBHBIX (puryp. [1momans mpon3BOILHON OrpaHUUYEHHON 3aMKHYTOM 00JIaCTH.
HeoOxoaumoe 1 JocTaTOYHOE YCIOBHE CYIIECTBOBAHHUS IJIOUIAIA TPOU3BOILHOM
OTPaHWYEHHOM 3aMKHYTOM 00sacTh. Kitacchl KpUBBIX, UMEIOIIHNX HYJIEBYIO TUIOMIA/Ib.
Brruncnenue miomaaei miockux GUryp ¢ moMouUbIo ONpeeeHHbIX HHTETPAJIOB.
Brruncnenue oobema Tena.

JlnnHa kpuBoil nuHuK. OnpeneneHue JUIMHbI TTIaAKOW KpUBOH JINHUY, BBIYUCIICHUE €€
JUIMHBI C TIOMOIIBIO OINPEAEIEHHOT0 HHTErpaia

Crarnyeckue MOMEHTBI U KOOPAMHATHI LIEHTPA TSKECTH KOHEUHOM CHCTEMBI
MaTepHaIbHBIX TOUYEK, MATEpUAIbHON IUIACTUHKU. J[Be Teopemsl [lanmna-I ynbauna.
[TonsiTne MHOTOMEpHOTO TpocTpaHcTBa. [ pannna npocrpancTsa. [lonsaTie GyHKINN MHOTHX
HepeMEHHBIX.

[Ipenen GpyHKIMH MHOTHX ITE€PEMEHHBIX

HenpepsiBHOCTD (PYHKITMH MHOTHX TIepeMeHHBIX. CBOMCTBA HEMPEPBHIBHBIX (DYHKITHIA.
YacTtHble Mpou3BOIHbIE (PYHKINN MHOTUX ITEPEMEHHBbIX. | eOMeTpUYeCcKuil CMBICI.
[Tomroe mpupatmenne u quddepernran GyHKIIT MHOTUX IEPEMEHHBIX.

[Tonmnas mpou3BogHAs PYHKIIMM MHOTHUX MEPEMEHHBIX

Yactable mpon3BoHbIC U TUdepeHIrabl Beicux nopsakoB. @opmyna Teitnopa mist
(YHKIIUY HECKOJILKUX MTEPEMEHHBIX.
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. OkcTpeMyM (YHKIIMK MHOTHX MepeMeHHbIX. HeoOxonumoe ycioBue s3kcTpeMyma
(GYHKIIMY MHOTHX TIEPEMEHHBIX.

. I[lonsiTue sikoOnaHa.

[TorsiTHE OTHOPOTHOTO MHOTOWIEHA, CBOMCTBA. [IoHATHE KBagpaTHIHOM (POPMBI, BHIBI

KBaJ[paTHYHBIX (HOpM.

JlocTatouHoe yciaoBUE SKCTpeMyMa (PYHKITUH MHOTUX MTEPEMEHHBIX.

[Tonstre HesiBHOM (DYyHKIIMU. TeopeMbl CyIEeCTBOBAHMSI HESBHBIX (DYHKITUH, OTIPEIeITsIeMbIX

OIHUM YPaBHEHHEM U CHCTEMOM YPaBHEHUU.

VY cnoBHBIH SKcTpeMyM (DYHKLIMU MHOTHX MepeMeHHbIX. CIoco0 BBIUMCICHHUS.

[TonsiTrie YMCIIOBOTO psizia, CXOAUMOCTD psifa, AOCOMIOTHAS U YCIIOBHAS CXOAUMOCTD,

IIPOCTEUIIINE CBOMCTBA PSAIOB,

Heo6xoanmoe ycnoBrue CXOAUMOCTH YUCIOBOTO psijia. [1omoxxuTensHbIe psibl, IPU3HAK

CpaBHEHUS

[Mpuznaku Komm, Jlanambepa u HHTErpaIbHbBIN MPU3HAK CXOJUMOCTH MOJIOKHUTEIbHBIX

PAIOB.

Heo6xoaumoe 1 10CTaToOyHOE YCIOBUE CXOUMOCTH ITPOU3BOJIILHOTO YHCIOBOTO PSA.

[Tpu3nak JleiiOHMIIa CXOAMMOCTHU 3HAKOYEPEAYIOMIETOCS PAIA.

OyHKIMOHATBHBIE psiibl. PABHOMEpHAS CXOUMOCTh (DYHKIIMOHAIBHOTO Ps/a,

Heo6xoanmMoe u 1ocTaToyHOe YCIOBUE PAaBHOMEPHOM CXOAMMOCTH (DYHKIIMOHAIBHOTO

psna. Ilpusnak Beiiepiirpacca paBHOMEPHOH CXOIUMOCTH (PYHKIIMOHAIBHBIX PSZOB

[Ipocreiimme cBoiicTBa PYHKIMOHAIBHBIX PSIIOB: HEMPEPHIBHOCTH CYMMBI pAfa,

MOWICHHOE MHTETPUPOBaHUE U TTowIeHHOe nuddepeHmpoBanne GyHKIIMOHATHLHOTO

pana.

[TonsiTue crenenHoro psga. [IpocTeiinme cBOMCTBA CTENEHHBIX PSAOB: paBHOMEpPHAs

CXOJIMMOCTb CTEMEHHOTO Psiia BHYTPU MPOMEKYTKA CXOJAUMOCTH, HEITPEPBIBHOCTH

CYMMBI CTETIEHHOTO PsAJ1a, TOYIEHHOE MHTETPUPOBAHKUE CTEIIEHHOTO PsAJIa: CTEIEHHBIN

pan, kak psa Teitnopa.

dopmynbl 11 paguyca cxogumocTH ( Teopema Abenst). ApudmeTndeckue 1erHCTBH

HaJ| CTENIEHHBIMHU PSIaMHU.

Paznoxenust B cTeneHHBIC PSIJIbl HEKOTOPBIX dJIeMeHTapHbIX QyHKuuid. [Ipumenenue npu

BBIYHCIICHUH MPUOIMHKCHHBIX 3HaUeHUN (DYHKIMI ¥ HHTETpaioB. Pemenne ypaBHEHUH.

[IpumepHbIi TepeyeHb TEOPETUIECKUX BOIIPOCOB HA 3K3aMEH B 3 CEMeCTpe

N~ WDNE

[TonsTue creneHHoro psaa

HHTerpupoBanye pallOHaIbHbIX BBIPAKCHUM.
OrnpesiesieHne KPUBOTUHEHHBIX HHTETpasioB 1 1 2 Tuma
[TonsTHE onpeneneHHOro HHTErpaIa

[ToHsiTHE KpaTHBIX UHTETPATIOB

[Ipr3HaKu CXOIUMOCTH pAna

Psaer @ypre

Ilnomane noBepxHoctTu. JyinHa ayru.



10.1. BannbHbIe OLEHKH 1JIsl 3JIEMEHTOB KOHTPOJIA

Ta6mmma 10.1 — banibHbIE OIICHKH JIs1 2JIEMEHTOB KOHTPOJIS

MakcuMansHEIA | MakcuMalnpHBIM | MakcuManbHBIN
OnemenTsl yueOHoW | 6ayn Ha 1-yro KT | Oamn 3a mepuoy | Gam 3a mepuon | Bcero 3a
NEITEILHOCTH C Hayaja Mexny IKTu | mexny 2KT uHa | cemectp
ceMecTpa 2KT KOHEI[ ceMecTpa
1 u 2 cemectp
Ok3aMeH 60
OTuer o 10 10 20
MPAKTUYECKOMY
3aHATHIO
Hrtoro makcumym 3a 10 30 100
nepuos
Hapacraromum urorom 10 10 40 100

10.2. TlepecueT 0a/1710B B OLIEHKH 32 KOHTPOJIbHbIE TOYKH

[Tepecyer 6amIoOB B OLIEHKHW 32 KOHTPOJIbHBIC TOYKH IIpeIcTaBiieH B Ta0uie 10.2.
Tabmuua 10.2 — IlepecueT 0aJI0B B OLIEHKHU 32 KOHTPOJIbHBIE TOYKH

bainel Ha 1aTy KOHTPOJIBHOM TOYKH Onenka
> 90% oT MakcUMalbHOM cyMMBbI OayutoB Ha fgaty KT S)
Ot 70% 1o 89% ot MakcuMalibHOM cyMMBbI O0amioB Ha naty KT 4
Ot 60% 10 69% oT MakcuMalbHOM cyMMBI OayutoB Ha gaty KT 3
< 60% oT MakcuManbHOI cymMMbl OaisioB Ha naty KT 2

10.3. IlepecueT cyMMbI 02/1710B B TPAAUIMOHHYIO M MEKAYHAPOAHYIO OLICHKY

[lepecuer cymMMbl 0auioB B TPaJIWLMOHHYIO U MEXAYHAPOAHYIO OLEHKY MPEJCTAaBIECH B

tabimue 10.3.

Ta6mmma 10.3 — Ilepecuer cymmBbl 6asIOB B TPAAUITMOHHYIO i MEXKTYHAPOIHYIO OIICHKY

HroroBast cymMmma 6asmios,

Omnenka (I'OC) YYHUTHIBACT YCIEITHO CIAHHBIN Onenka (ECTS)
IK3aMeH
5 (oTMuHO) (3a4TEHO) 90 -100 A (0TIMYHO)
85 -89 B (ouens xoporo)
4 (xopori0) (3a4TeHO) 75-84 C (xoporo)
70-74
D (ymoBiIeTBOpHUTEIBHO)
3 (YIOBIIETBOPUTEIIBHO) 65 - 69
(3a4TeHO) 60 - 64 E (mocpencrBeHHo)

2 (HeYZOBJIETBOPUTEILHO) (HE
3a4TEHO)

Huxe 60 6aiuios

F (HeynoBieTBOpUTENBHO)




4. OueHo4HbIe MaTepHaIbl s NPOBepPKH OCTaTOYHBIX 3HAHUI

(chopMupoBaHHOCTH KOMIIETEHIIHIA)

Haiitu npon3BoaHy0 GyHKIMH:
y = (1+Insinx)?,

Brruncints HeOnpeaeIeHHbIA NHTETpal:
I x>dx
X*—2x3+2x-1

{x=cost, y=-sint, z=t}

Haiitu maccy xpuBon , rae
p=xX+Yy +7°

IJIOTHOCTh B KaXJI0M TOYKE KPUBOM paBHA

Nudopmanus o pazpadoTunkax

te [47[, 67[]

eclIn JUHENHaa

HapumanoB Punar Ka3OekoBuy, KaHaugar (U3MKO-MAaTEMATHYECKUX HAYK, JIOLECHT

KadeIpsl TPUKIATHON a9pOMEXaHUKHI
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