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1. KOMHeTeHHHI/l U HMHAUKATOPbBI HMX [JOCTHKCHHUSA, IMPOoBEpPsA€MbI€¢ JaHHBIMHA
OIICHOYHBIMHA MaTepHaJIaMHU

Llenbro OCBOCHHMS AUCIMIUIMHBI SBISCTCS POPMUPOBAHUE CIEAYIOIINX KOMICTEHIIUHI:

OIIK-1 CriocobeH ucmonb30BaTh B NPOPECCHOHATBHOM AEATEIIbHOCTH OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX U OOLICHH)KEHEPHBIX AUCIMIUINH, TPUMEHATh METOABI MAaTeMaTH4eCKOro
MOJICIIMPOBAHMS, TEOPETUIECKUX M IKCIIEPUMEHTAIBHBIX UCCIIEIOBAHUN.

Pesynbraramu OCBOEHUSI AUCIUIUIMHBI SBJISIOTCS CIACAYIOIINE WHIMKATOPBI JOCTHKEHUS
KOMIIETECHIINH:

POOIIK 1.1 3naer ¢QyHgamMeHTanbHBIE  3aKOHBI ~ €CTECTBCHHOHAYUYHBIX  H
OOLIEMHKEHEPHBIX TUCIUIUINH U MAaTeMaTUYeCKUE 3aKOHBI

2. OIIeHO‘lHLIe MaTepuaJbl TEKYIIEro KOHTPOJS U KPUTEPUU OLHCHUBAHUS

DIEeMEeHTHI TEKYIEro KOHTPOJIS:
— KOHTpOJIbHas paboTa

KonrposabHnasi pagora no teme «IIpexgens» (POOIIK-2.1, POOIIK-2.2)
Bapuant Nel

Bprunciuts npeaenst:

2
X —4
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KonTtpouabHnas pa6ora no teme «IlpousBoanbie pyHKUMU 0HOM IepeMeHHOI»
(POOIIK-2.1, POOIIK-2.2)

Bapmuanr 1

1. Haiitn mpon3BoIHbIE
1
a) y=3x’ +?&/;——2+3,
X

0) y=sinx -arctg X,

B) y = COS X
x—3/x

1
F) y=3 2 )



1 5
1) yzgtg X—1tgX + X,

&
K) y=(1+Insinx)?,

€) Yy =arccos

3) y= Zm!
H) y=X arctgx/;,
K) y:esinx’
eX _e7X
I = )
) 2
M) y=ctg e”.

KounTtposabHas padora no teme «Heonpenenennbrii unterpaia» (POOIIK-2.1,
POOIIK-2.2)

BAPUAHT 1. Beruucnuts HeonpeAeaEHHbIE HHTETPaIbl:

arctg/xdx X dx x°dx dx 5
- (L+x)Nx 2 [z It [T ga & Jloxax,
.[ 1+sinx

Sin2x+2sinx

KonTpoabHasi padora mo teme «Psizbi» (POOIIK-2.1, POOIIK-2.2)
Bapwuanr 1.

HccnenoBath Ha CXOAMMOCTH Pl ¢ ToMoIbio mpu3Haka Komm nnm J{anam6epa:
3/2

s[ne]

KonrpoabHasi paora no reme «Kparasie marerpaiasn (POOIIK-2.1, POOIIK-2.2)
BapuanTt Nel

y L X = , y=-sint, z= el4r, y
1) Haiitn MacCy KpHUBOU { COSt y S t t} , TAC t [ d 67[], €CJIN JIMHCUHAas

Ny Ny p=x+y +7°
IIJIOTHOCTH B KAXKIOW TOYKEC KPHBOU paBHA .

M = I p-dS
(Macca kpuBO#i HaX0JIUTCS ¢ TTOMOIIBIO KPUBOJIMHEHHOTrO HHTEerpana 1 poaa: ¢ )
j' x* - dx _
2) Beruucnutp  © , TIe C. Jyra KpHUBOH y=sinx OT TOYKH A(ﬂ; O) 0 TOYKH

B(0; 0)

3) BorunciuTh 1wiomans (QUrypbl, OTpaHHYCHHOW CICHYIOUMMHU JUHUAMH (4epe3 IBOHHOI
WHTETpan):

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



2) X+y+2=0, y=x>,x=0

Kputepuu orieHnBaHus:

Pe3ynbpTaThl KOHTPOJIBEHOM PaOOTHI OIIPEACISIOTCS OIEHKAMU «3a4TCHOY, «HE3aUTECHOY.

OrneHKa «3a4TEHO» BBICTABISCTCSA, €CIM BCE 3aJauyd pElIeHbl 0€3 CYIIECTBEHHBIX
OINOOK.

OneHKa «HE3a4TEHO» BBICTABISICTCS, €CJIIM MPH PEIICHWH 3a1ad  JOMYIICHBI
CYIIECTBEHHBIC ONINOKHU.

3. OueHoYHbIe MaTEePHAJIbI HTOTOBOT0 KOHTPOJIs (IPOMEKYTOUYHOIH ATTECTAIUN) U
KPUTEPHUHU OLleHUBAHUS

JK3aMeH B MEePBOM, BO BTOPOM M TPeTHBHX ceMecCTpPaxX IPOBOJIUTCS B MUCbMEHHOM
dopme mo OuneraM. DK3aMEHALMOHHBIMA OWJIET COAEPXHT ABa Bompoca. [IpogomKuTensHOCTh
3K3aMeHa 1 gac.

DK3aMEHAIIMOHHBIC BOMPOCHI TPEAIONATal0T Pa3BEPHYTHIC OTBETHI M IPOBEPSIOT
ycBoeHue ctyaeHTamu kommnerenuii POOIIK-2.1, POOIIK-2.2.

ITpuMepHbIii IepedeHb TEOPETUUECKUX BOIIPOCOB Ha 3K3aMeH B 1 cemecTpe:

1. Tlonstue mHOXecTBa. Onepanuu co MHOXKECTBAaMU

2. PanuonanbHble U MppaluoHanbHble yucia. [lonstue ceuenus. Onpenenenue

BEIIECTBEHHOT'O YMCJIa KaK PE3yJIbTaT CEUCHUSI.

Omnpenenenne npeaena GyHKIUHN (B TEPMUHAX ITOCIEAOBATEILHOCTH U B TEPMHUHAX €-0)

IlepBolii 3aMeUaTeNIbHBIN Ipeae

Teopemsr o penenax GpyHKIUU

TeopeMsl 0 cpaBHEHUH TIPENIEIOB PYHKINI

Monotonssle pyHkuu. OnpeneneHrne MOHOTOHHOHN QyHKIuK. CyliecTBOBaHUE Mpejiena

MOHOTOHHOH (PYHKIIMH

8. Ompenenenue nuddepenmana GpyHkuu u quddepeHrana He3aBUCHMON TePEeMEHHOH.
['eomerpuueckuii cmpica quddepenipana GyHKIUiA.

9. TIpousBoanbie u nudhepeHIaIbl BEICIINX MOPSIKOB. [IpaBuiia BEIYHUCIEHUS CTaPIIAX
pou3BOJHBIX U Tuddepernuanon. @opmyna JleitOHuma.

10. Teopemsl o nuddepenmpyeMsx pynkuusax: Teopema @epma. Teopema Posus.

11. Teopemsl 0 nuddepenumpyemMsix pynkuusax: Teopema Jlarpanxka. Teopema Kormn.

12. ®opmymna Teiinopa.

13. Bo3pacranue u yobiBanue ¢pyHKIMU. CBs3b CO 3HAKOM NMpou3BoAHO. [TonaTue
IKCTpeMyMa (PYHKIIHH.

14. HeoOxouMelii mpu3HaK skcTpeMyMa QyHKIIUU

15. locraTouHble MPU3HAKHU CYIIECTBOBAHUS KCTpeMyMa (PyHKIIUH.

16. BeInmyki10CTh, BOTHYTOCTh M TOUKH Neperuda rpaduka GyHKIMH.

17. [lonsiTne MHOroMepHoro npoctpanctsa I'panuiia npocrpancrsa. [lonsTre QyHkuun
MHOTHX MEPEMEHHBIX.

18. Tlpenen hyHKIMU MHOTHX NEPEMEHHBIX

19. Dkerpemym yHKIIMM MHOTHX TIepeMeHHbIX. HeoOxoaumoe ycioBre sKCTpeMyMa
(YHKIIMY MHOTHUX NT€PEMEHHBIX.

20. locTatouHOE ycI0BHE KCTpeMyMa (PYyHKITMH MHOTHX TIEPEMEHHBIX.

21. INonsrue HesiBHOW GyHKIUH. . TeopeMbl CyIeCTBOBAHUS HESIBHBIX (DYHKLIMIA, OTIPEeIsieMbIX
OJIHUM YPaBHEHHEM U CUCTEMOW YpaBHEHHIA.

22. YciaoBHBIN SKCTpeMyM (DYHKIIMH MHOTHX TIEpEMEHHBIX.

No akow

[TpriMepHBIii TepeueHb TEOPETUUECKUX BOIIPOCOB HA 3K3aMEH B 2 CEMECTpE
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[TepBooOpasHast pyHKIIMS U HEONPEACIECHHBIN HHTETPal.

['eomeTpHuyecKoe HCTOJIKOBAaHHE MTEPBOOOPA3HOIA.

HHTterpupoBanue myTeM 3aMeHbl IEpeEMEHHON. IHTerpupoBanue 1o 4acTsM.
Paznoxenne panroHaNbHBIX Ipo0ei Ha mpocTeimme Apoou.

Brrunciienue HHTErpagoB OT PallMOHAIBHBIX APOOEH 0OIIMM METOAOM

Meroa Octporpaackoro.

WuTterpupoBanne OMHOMHAIBHBIX TU(depeHIanos (moacTaHoBKH YeObiieBa).
[ToacranoBku Ditnepa

NHTerpupoBanre HEKOTOPBIX UppanuoHaibHOCTEN. MIHTErpupOoBanue
TPUTOHOMETPUUYECKHUX (PYHKIUH.

Onpenenenue onpeaeneHHoro uurerpaita Pumana. IlpuMeps! uHTErpUpyeMbIX U
HEUHTETPUPYEMBIX (PYHKIIHIHA.

Cymmsl JlapOy. CBoiicTBa cymmel JlapOy.

HeoOxoaumoe u 1ocTaTOYHOE yCIOBHE CYIIECTBOBAHUS ONPEACIEHHOr0 HHTErpaa.
HuTerpupyemMocts HempephIBHBIX QyHKIMA. HTErprupyeMoCcTh MOHOTOHHBIX (DYHKUINN
HuTerpupyemMocTh pa3pbIBHBIX QYHKIUH.

[Ipocreiiine cBOKWCTBA ONPEACIICHHBIX UHTETPAJIOB: MHTErPajl 0 OPUEHTUPOBAHHOMY
MIPOMEKYTKY.

UHTErpaJ OT CYMMBI M OT IpOH3BeNeHNs (PYHKIHMIA, HHTETPUPOBAHUE HEPABEHCTB, OIICHKA
UHTEerpasia 1o abCoII0THOMN BEIUUYNHE.

OcHoBHast popMyJia HHTETPaJIbHOTO UCYUCIIEHUS (TeopeMa O CPeITHEM 3HAUCHUU
MHTETpalia, CBOMCTBA HHTErpasa ¢ IepeMEHHBIM BEpXHHUM IMPEAETIOM, OCHOBHAs (hopMyIia
HUHTETPAIILHOTO UCUUCIICHHUS).

3ameHa MEepeMEHHOU B OIPEACIICHHOM MHTepBaje. lHTerpupoBanue no yactsam B
ONpE/IETICHHOM UHTErpase.

[Tnomane miockoi ¢urypsl. [lonstue mnomanu mnockoii purypsl. [Tnomane Ha ki1acce
MHOTOYTOJIbHBIX Guryp. Ilnomane npon3BoabHON OrpaHUYEHHON 3aMKHYTOM 00J1acTH.
HeobOxonumMoe 1 1ocTaTOuHOE YCIIOBUE CYIIECTBOBAHUS IIJIOLIAAN TPOU3BOJIBHOM
OTpaHUYEHHOU 3aMKHYTOM 00nacTu. Kiaccel KpUBBIX, UMEIOIINUX HYJIEBYIO IIOMIA/Ib.
Boruncnenue miomazneil miockux (Guryp ¢ moMousio OnpeesIeHHbIX HHTETPaloB.
Boruncnenue oobema Tena.

JnunHa xpuBoit iuaun. OnpeneneHne AIUHbI TIaAK0N KPUBOHM JIMHUH, BRIYUCIICHHUE €€
JUIMHBI C IOMOIIBIO OIPEAECIIEHHOIO0 HHTETpaia

Cratnyeckue MOMEHTHI U KOOPAMHATHI LIEHTPA TSYKECTH KOHEUHOM CHCTEMBI
MaTepHAIbHBIX TOYEK, MaTEPUATbHOM MIacTUHKU. [[Be Teopemsl [Tanmna-I'ynbpauHa.
[TonsiTne MHOrOMEpHOTO NpocTpaHcTBa. [ panuna npocrpancTsa. IlonsTHe GyHKINN MHOTHX
NEePEMEHHBIX.

[Tpenen GpyHKIMKM MHOTHX TIEpEMEHHBIX

HenpepbiBHOCTh PyHKIIMN MHOTUX NIepeMeHHbIX. CBOMCTBA HEMIPEPBHIBHBIX (DYHKIIUH.
YacTHble MPOU3BOAHbBIE (DYHKIIMM MHOTHX MIEPEMEHHBIX. [ eoMeTpruecKuii cMbICI.
[TonHoe npuparienue u AuddepeHnnan GyHKIU MHOTUX IEPEMEHHBIX.

[TonHast mpou3BoAHAs PYHKIIMU MHOTUX ITEPEMEHHBIX

YacTHble npousBoaHble U Auddepentnanst Boiciux nopsakos. ®opmyna Teitnopa s
(YHKIMN HECKOJBKHUX NEPEMEHHBIX.

DkcrpeMyM (pyHKIIMKM MHOTUX NepeMeHHbIX. HeoOxoaumoe ycioBue 3kcTpeMyma
(GYHKIIUN MHOTHX IEPEMEHHBIX.

[TonsiTue ssikoOuaHa.

[TonsTHE OAHOPOAHOTO MHOTOUICHA, CBOMCTBA. [IoHATHE KBaApaTUYHON (GOPMBI, BUIBI
KBaJAPaTUYHBIX (POPM.
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. JlocTaTouHOE yC0BUE S3KCTpeMyMa (DYHKIIMM MHOTHX IIEPEMEHHBIX.

. IlonsTie HesiBHOM pyHKIMKM. Teopemsl CylecTBOBaHUS HESBHBIX (DYHKIMMH, OIpeeIsieMbIX
OJIHMM YPaBHEHUEM U CUCTEMOI YpaBHEHHUHU.

VY caoBHBIN SKCTpeMyM (PYHKIIMM MHOTHX IlepeMeHHbIX. Crloco0 BBIYMCIECHHUS.

[ToHsATHE YMCIOBOTO psAZia, CXOAUMOCTD PsAJa, AOCOIIOTHAS M YCIIOBHAS CXOAUMOCTD,
IIPOCTEUIIINE CBOMCTBA PSAIOB,

HeobOxonumoe ycioBue cXo0AMMOCTH YNCIOBOTO psijia. [loaoxkuTenbHble psbl, IpU3HAK
CpaBHEHUs

[Tpuznaku Komwu, Janam6epa u MHTErpabHbIN MPU3HAK CXOJUMOCTH MOJIOKHUTEIHHBIX
PAIOB.

Heo0OxonumMoe 1 J0cTaTOUYHOE YCIIOBUE CXOAUMOCTH IPOU3BOJIBHOTO YHCIOBOIO PAJa.
[Tpu3nak JleiiOHUIIa CXOAUMOCTH 3HAKOUEPEIYIOMIETOCS psa.

OyHKUMOHANBHBIE Psiibl. PaBHOMEpHAs: CXOIUMOCTh (DYHKIIMOHAIBHOTO PAAa,
Heo6xoanMoe u 10cTaToyHOe YCIOBHUE pAaBHOMEPHOH CXOAMMOCTH (DYHKIIMOHATBHOTO
psna. Ilpusnak Beliepirpacca paBHOMEPHO#H CXOIUMOCTH (PYHKITMOHAIBHBIX PSIOB
[Ipocretimme cBoWcTBa (PyHKIMOHATBHBIX PAOB: HEMPEPHIBHOCTH CYMMEI psifa,
HOWIEHHOE UHTEIPUPOBAHKE U NMOUIEHHOE JU(depeHIIMpOoBaHNEe PYHKIMOHATIBHOIO
psza.

[TonsiTue crenennoro psaa. Ilpocreiimme cBocTBa CTENEHHBIX PSAJOB: paBHOMEPHAs
CXOAMMOCTB CTEINIEHHOT'O PsAJla BHYTPHU IPOMEXKYTKA CXOAUMOCTH, HEIPEPBIBHOCTh
CYMMBI CTEIIEHHOTO PsAJ1a, IOWIEHHOE HHTErPUPOBAHUE CTEIIEHHOTO PsAJla: CTEIIEHHbIN
pan, kak psan Teinopa.

®opmyuisl uia paguyca cxogumocTh ( Teopema AGenst). Apudmerndeckue AeHCTBUSL
HaJ CTENICHHBIMU PsAIaMU.

PaznoxeHus B CTeNIEHHBIE Pl HEKOTOPBIX JIeMEHTapHbIX QyHKIMHA. [Ipumenenne npu
BBIUMCJIEHUH NTPUOIMKEHHBIX 3HAU€HUN QYHKIMH U UHTErpasioB. Penienue ypaBHEHUIA.

[TpuMepHBIii epedeHb TEOPETUUYECKHUX BOIPOCOB Ha 9K3aMEH B 3 ceMecTpe

N A WNE

ITonsTHE CTENEHHOTO psifa

HHTerpupoBaHue paliOHAIbHBIX BIPAXKEHUN.
OrpezenieHre KpUBOJIUHEHHBIX HHTErpasioB 1 U 2 Tumna
ITonsATHE OIPENENEHHOTO UHTErpasa

IToHsiTHE KpAaTHBIX HHTETPAIOB

[Ipu3Haku cxoAMMOCTH psiaa

Psaner @ypre

[Tnomane nosepxHocty. JyinHa ayru.

10.1. basibHble OLEHKH JJIsl 3JIEeMEHTOB KOHTPOJIA

Tabnuna 10.1 — banipHble OLIEHKH TSI 2JIEMEHTOB KOHTPOJIS

MakcuManbHbId | MakcuManbHBIN | MakcuMaIbHBIA

OnemenTsl yueOHoi | O6ayn Ha 1-yro KT | 6amn 3a mepuoy | Gamn 3a mepuon | Bceero 3a
JIESITETbHOCTH C Havasia Mexnay KT u | mexny 2KT nuna | cemectp

cemecTpa 2KT KOHEIl ceMecTpa

1 u 2 cemectp

OK3ameH 60

Oruer o 10 10 20

MPaKTUYICCKOMY




3aHATUIO

Hrtoro makcumym 3a 10 30 100
TIePHOT
Hapacraromum urorom 10 10 40 100

10.2. IlepecueT 02/1710B B OLIEHKH 32 KOHTPOJIbHbIE TOYKHU

[Tepecyer 6amIOB B OLIGHKHU 32 KOHTPOJIBHBIC TOUKH MpecTaBiieH B Tadmwmie 10.2.
Tabmuua 10.2 — IlepecueT 0aJIOB B OLIEHKHU 33 KOHTPOJIHBIE TOYKH

banel Ha 1aTy KOHTPOJIBHOM TOYKH Onenka

> 90% oT MakcuManbHOM cymmbl OaiioB Ha aaty KT 5

Ot 70% 1o 89% oT MakcuMalIbHOM cyMMBbI O6aiioB Ha naty KT

4
Ot 60% 10 69% OT MakcuMalbHOM cyMMbI OayutoB Ha gaty KT 3
2

< 60% ot MakcuManbHOI cymMbl OaiioB Ha naty KT

10.3. IlepecueT cyMMblI 02/1710B B TPAAUIIMOHHYI0 M MEK/TYHAPOIHYIO OLIEHKY

[lepecuer cyMMBbl OaJUIOB B TPAJAMIMOHHYIO M MEXKIYHAPOIHYIO OLICHKY IPEICTAaBIICH B
tabimne 10.3.
Tabmuua 10.3 — IlepecueT cyMMbl 0JJIOB B TPAIMIIMOHHYIO M MEXKIYHAPOIHYIO OLICHKY

Htorosas cymma 6aJijios,

Ouenka (I'OC) YUYUTBIBAET YCIICIIHO CIAHHBIN Ouenka (ECTS)
JK3aMeH
5 (oTnM4HO) (3a4TEHO) 90 - 100 A (0TIIMYHO)
85 - 89 B (ouens xoporo)
4 (xopoti10) (3a4TEHO) 75-84 C (xoporo)
70-74
D (ynoBneTBOpUTENHHO)
3 (Y10BIETBOPUTEIHHO) 65-69
(3auTeHo) 60 - 64 E (mocpencTBenHo)
2 (seynosaeTsoputeIbHO) (He Hwmxe 60 6ammos F (meynoBneTBopuTeabHO)
3a4TEHO)
4. OueHo4HbIe MaTepHaIbl st NMPOBEPKH 0CTATOYHBIX 3HAHUI

(c¢hopMHUPOBAHHOCTH KOMIIETEHIIHIA)

Haiiti npousBoanyto GyHKIUU:
y = (1+Insin x)?,

BoruncinTe HEOnpeAeIeHHbIN UHTETpal:
J- x>dx
4 3
X —2X°+2x-1



Haiitu maccy kpuBoit {X:COSt’ y =-sint, Z:t}, rue t€[47[’ 67[]

p=x+y'+17°

, €CIIM JUHCEHHAas

IJIOTHOCTH B KaXKJI0M TOUYKE KPUBOM paBHA

Nudopmanus o paspadoTunkax

HapumanoB Punar Ka3GekoBuu, kaHaumaT (U3HKO-MATEMAaTHYECKUX HAYK, JOIEHT
KadeIpsl IPUKIIATHON adPOMEXaHUKH



