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1.001mme nosoxxkeHust

KoHTponbHO-01LIeHOUHBIE Cpe/ICTBA MpeJHA3HAUYCHBI JIJIs1 KOHTPOJIS U OIIEHKU 00-
pa3oBaTeNbHbIX JOCTHKEHHUI 00y4aroIUXCsl, OCBOMBIINX Iporpammy aucuurinael EH.
01 Marematuka.

@OH OLEHOYHBIX CPEACTB BKIKOYAET KOHTPOJIbHO-OLICHOYHBIECPEACTBA IS
MPOBEJCHUS TEKYIIETO KOHTPOJIA U POMEXYTOUHOM aTTecTaluu B (hopMe SK3aMeHa.

Texymuil KOHTPOJIb YCIIEBAEMOCTH IMPOBOJUTCS B TEUEHUE cemecTpa B (popme
NEPUOANYECKOTO BBIOOPOYHOIO YCTHOTO OIPOCa, TECTUPOBAHUS MO MPOIMIEHHBIM pa3-
JieJ1laM U KOHTPOJIS 32 BBIIIOJIHEHUEM 3a/1aHui Ha Ja00PAaTOPHBIX U MPAKTUYECKUX 3aHS-
THUSAX.

2. Pe3yabTaThl 0OCBOEHMSI JUCHMILIUHBI, MO/JIeKAINE POBEpPKe

Pe3yabTarbl 00yueHust

OcHOBHBIE IOKA3aTeIU

dopMa KOHTPOJIAA U OLlEeHUBA-

(yMeHus1, 3HaHus, o01He OLICHKH Pe3y/1bTaToB HHUA
KOMIIETEHI[MH)
YMETh: - YMETb BBIIIOIHATD — [leproinyecKuii yCTHBIM OIpocC
— pemath  NPHKIAIHBIE AEHCTBUSA C MaTpUIIAMU, — TectupoBanue

3amauyu B 00JacTu Tpodec-
CHOHAJIBHOW  J1€SITEJIbHOCTH
(OK 01.);

—  HAXOJUTh TYTHU peIle-
HUS 7S BBIOJIHEHUS 3aJ]a4
npodeccuoHaIbLHON nest-
tensHOCTH (OK 02,)

—  HCMONB30BaTh HHQPOP-
MaIMOHHbIE TEXHOJIOTHH
OpU peleHur Npodeccuo-
HapHBIX 3a1a4 (OK 02)

BBIUHCIISTH OMPEICTHTEIH,
peuats CJIAY;

-yMEHHUE TOIh30BATHCS
OCHOBHBIMH (hOpMYyTaMHu
KOMOWHATOPUKH

- HaXOXJIeHHE BEPOSITHOCTH
COOBITHS

— HaGronenre 1 olieHKa KauecTBa
paboT Ha 1a0OpPaTOPHBIX U MPaK-
TUYECKHUX 3aHATUSIX

— KOHTpOJIb caMOCTOSTETbHOM
paboTHI

— Jlud. 3auer

3HATD:

— 3HAYCHHUEC MATCMATHUKU B
npodeccHoHaNBEHON  Jesi-
tenpHOCTH (OK 01);

— OCHOBHBIC MaTeMaTnu4dc-
CKHE MCTOAbI peH_IeHI/IH
MIPUKJIATHBIX 3371a4 B 00-

Jactd  mpodeccCHOoHalb-
Hot pestenpHOCTH (OK]
01);

— OCHOBHBIC MOHATHSI U Me€-
TOJbl JUCKPETHOM Mare-
MaTHKH, JHHEHMHOM ai-

reOpbl, TEOPUU BEPOSITHOA

CTell W MaTeMaTH4ECKOM|

craructuku (OK 01);

— IIYTH PCIICHHUA IJISI BbIA

MOJIHCHUA 3a4a4 B IIPO-

- BBINOJHEHHUE YIPaXKHe-
HUM, HCHONb3Yys IOHATHE
MHOXKECTBA U  OIEPALHH
HaJ HUMU;

- BBIIIOJIHEHUE
YIIPA)KHEHUM, UCIIOIb3Ys
OCHOBHBIE ITOHATHUS TEOPUHU
BEPOSITHOCTH;

- BBIIIOJIHEHUE YIIPAXKHE-
HUH, UCII0JIb3YsI OCHOBHBIE
MOHSTHS MaTEMATUYECKON
CTaTUCTUKH;

- BBIIIOJIHEHUE YIIPAXKHE-
HUH, UCII0JIb3YsI OCHOBHBIE
HOHATHUS KOMOMHATOPHKH;

- 3HaHUeE MpaBuIIa pazoue-
HUS1 YHUBEPCAIBHOIO
MHOJKECTBA;

- HaXOXJICHUE Tepecede-

— [leproauueckuil yCTHBINA OIPOC
— TectupoBanue

- HaGroieHue 1 OrjeHKa KayecTBa
paboT Ha 1a0OpaTOPHBIX U MpaK-
TUYECKUX 3aHATUAX

— KoHTpoJIb camMOoCTOSITENNbHON
PaboTHI

— Jlud.3auer




(heccuoHanbHOM nesi-
tenpHOCTH (OK 02)
METOJBl  HMCHOJIb30BAHMS
MHPOPMAIIMOHHBIX — TEX-
HOJIOTUM TpU pPELICHUHY]
npoeCCHOHATBHBIX  3a-
nau (OK 02)

HUS MHOXKECTBA M M300pa-
x)eHwue rpados.
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3. KOHTPO/1bHO-01I€eHOYHbIEe MATEPHAJIBI TEKYIEr0 KOHTPOJIS
B xauecTBe KOHTPOJIbHO-OLICHOYHBIX MAaTCPUAJIOB TCKYIICTO KOHTPOJIA UCIIOJIB3YHOTCA:
3.1. Ilepuoanyeckuii yCTHBIN ONPoOC

Tema 1.1 MaTpuubl 1 onpeaeanuTe n
Omnpenenenre MaTpuLlbl U ONPEACIIUTENS
Onepanuu HaJ MaTpULlaMu
Omnpenenurenu 2-ro, 3-ro nopsjka, UX CBONCTBa
Omnpenenenne 0OpaTHONW MaTPHIIBI
Meroa penieHuss MATpUYHOTO YpaBHEHUS
Ompezenenne panra MaTPUITbI

Tema 1.2 Cucrembl JIUHeHHBIX ajreopandeckux ypasHenuii (CJIAY)
Onpenenenne CJIAY
Pemenue cucrem nuHeHHBIX ypaBHeHUH 110 popmynam Kpamepa.
Pemrenue cucrem nuHelHbIX ypaBHeHu MetoaoM XKopaana-I'aycca.
Pemenue cucreM TUHEHHBIX YpaBHEHUN MAaTPUYHBIM CITOCOOOM.

Tema 2.11Ipeaesa pyHkumnu
[Tpenen ¢pynkuuu.
Onuocroponnue npenenst. [Ipumep.
OCHOBHBIE TEOPEMBI O IIpeEax.
[TepBsIiii cnenuanbubiii npenein. [Ipumep.
Bropoii cienuansusii npeaen. [pumep.

Tema 2.2. HenpepbIBHOCTH QyHKIIUH
Touku paspsiBa 1-ro poaa. [Ipumepsr.
Touku paspsiBa 2-ro poaa. [Ipumepsl.
Ycrpanumele pa3peiBbl. [Ipumepsl

Tema 3.1. IlpousBoanas u nuddepenuuan GyHkuumn
[Tpou3sBoHbIE TpUTOHOMETpUYECKUX QyHKIUH. [Ipumep.
[Tpon3BoHBIC MOKA3aTEILHOMN U IOTApU(PMUIECKON PYHKITUH.
[Tpon3BoiHBIE OOPATHBIX TPUTOHOMETPHUYECKUX (QYHKLINH.
[IpousBoanas HesBHOM PyHKIUU. [Tprmep.
Jlorapudpmuueckoe auddepenuuposanue. [Tpumep.
[IpousBoaHbIie cTapmmnx nopaakoB. [Ipumepsl.
[IpaBuno Jlonurains. [Ipumep.

Tema 3.2 UccaenoBanne nosegeHuss pyHKuui
Bo3spacranue u yosiBanue ¢pynknuun. [Ipumep.
Makcumym u MuHUMYM GyHKIIAA. [Tpumep.
BrINyk10CTh M BOTHYTOCTBH KpUBOH. IIpumep.
[Teperu6 kpusoii. [Ipumep.
OOmias cxema uccnenoanus ¢pyHkuuu. [pumep.
[TepBooOpasnas GyHKIIHUS U HEOTIPEACIICHHBIA HHTErPall.

Tema 4.1 HeonpeneneHHbIl HHTErpaJ
Bospacranue u yosiBanue pynkun. [pumep.
Makcumym u MuHUMYM GyHKIAA. [Tpumep.



BrIITyk10CTh M BOTHYTOCTBH KpUBOH. IIpumep.

[Teperu6 kpusoii. [Ipumep.

OOmias cxema uccnenoBanus ¢pyHkuuu. [pumep.
[TepBooOpasHas GyHKIHS U HEOTIPEACIICHHBI HHTErPaJl.

SNk w

Tema 4.2 OnpenesieHHbINH HHTErPaJI
Onpenenenue onpenenenHoro uarerpana. opmyna Herorona- Jleitbuuna.
OCHOBHBIE CBOMCTBA OMPEACICHHOTO UHTErpala.
3ameHa nepeMeHHoM B onpeneneHHoM unrerpaie. [Ipumep.
HNuTerpupoBanue mo 4acTtsiM B onpenesieHHoM uHterpaie. [pumep.
Breruncnenue mnomaneit gpuryp. [pumep.

A

Tema 5.1 Dy1eMeHTHI TeOpHH BePOATHOCTE
Omnpenenenue coOOBITUS
Onpenenenre BEpOATHOCTH
Teopema croskeHHS BEPOSITHOCTEH HECOBMECTHBIX COOBITHI
Omnpenenenre yca0BHONW BEPOATHOCTBIO
Teopema yMHOKEHUST BEPOSITHOCTH HE3aBUCUMBIX COOBITHI
Kakue BeposTHOCTH Ha3bIBatOTCSl PABHOBO3MOKHBIMU?
Kakne BepossTHOCTH Ha3bIBaIOTCSI HECOBMECTUMBIMU?

Nowunhk W=

Tema 5.2 OcHOBBI MATEMATHYECKOM CTATHCTUKHU
Omnpenenenre BEIOOPOYHON COBOKYITHOCTH
Onpenenenne reHepaibHOM COBOKYITHOCTH
Omnpenenenre BEIOOPKHU ¢ BO3BpAIICHHEM
Omnpenenenue BHIOOPKHU 06€3 BO3BpAIICHUS
OmnpeneneHne THCTOrPaMMBbI YaCTOT
Omnpenenenre rucTOrpaMMbl OTHOCUTENIBHBIX YaCTOT

S

Kpurepun oieHKH yCTHBIX OTBETOB

KauecTtBeHHas oneHka
Kpurepun 00pa3oBaTeNbHBIX
PE3yNIBTaTOB

OtBeTH Ha BOITPOCHI JaHbI B ITIOJTHOM OG’bGMG, BBICKAa3bIBaHU S
CBA3HBIC M JIOTUYHBIC, MCIIOJIB30BaHA Hay4dHas JICKCHUKA, IIpH- OTanaHOo
BCACHBI NIPUMCPBHI.

Bonpoc packpbIT HE B TOJTHOM 00beMe, BHICKA3bIBAaHUSI B OCHOB-
HOM CBSI3HBIE U JIOTMYHBIC, HMCIOJb30BaHa Hay4dHasl JICKCHKA,

Xopomo

npuBeeHb! npuMepsl. OTBETHl Ha BONPOCHI CUTHAIN3HUPYIOT O
HINYUH TPOOIEMBbI B TOHUMAHUHU TEMBIL.
OTBeThl Ha BONPOCH! B 3HAUYUTEIBHON CTENEHU 3aBUCAT OT IIO-
MOIIM CO CTOPOHBI IpenoaaBatelis. BbICka3biBaHMs HECBSI3HbIE

Y 10BIIETBOPUTEIILHO
u HejoruuHsle. HayuHast jgekcuka He MCIOJIb30BaHa, MPUMEPHI
HE IIPUBEJICHBI.
OTBETHI HA BONIPOCH! OTCYTCTBYIOT. HeynoBneTBopuTenpHO

3.2. [Ipumep TecTOBBIX 3aJaHUI

1. Ilpu pewenuu cucmemvl n TUHEUHBIX YPAGHEHUIL C I NEPEMEHHBIMU MONHCHO 60CNOTb306AMbCA
dopmynamu Kpamepa, echu ...



A) oTMH U3 CTOJIOIOB MaTPHIIBI KOA(DPHUITMEHTOB ABISETCS TUHEHHON KOMOMHAITMEH OCTAITb-
HBIX

b) cronbubr maTpuilsl K03()PUIIMEHTOB TMHEHHO HE3aBUCUMBI
B) onpenenutens Matpuibl KO3(GGUIIMEHTOB HE paBEH HYIIIO
I') crpoxu MaTpuirsl K03(PHUIIMEHTOB TUHEHHO 3aBUCUMBI
a b c
2. ®opmyna eviuucienua onpedenumenn mpemoveco nopaoka | d e f |codepycum npouseede-
g h k
HuA ...
A) cdk
b) bfg
B) adf
D) cfh

3. lanvt mampuuyvr A = (1

3 4) u B= (:1 2) Inemenm I1-it cmpoxku u 2-020 cmoaoua cym-

mot A+ 2B pagen ...
A) 12
b) 6
B)-12
I)-6

4. Keaopamnaa mampuya Ha3vleaemcs eblPOdHCOCHHOIL, eciu eé onpedeumeitb pasex ...
OTBeT: HYNIO

5.0npeoenums munwvt HeonpeodeneHHOCMEl U bIYUCTUMb NPEDelbl

1y lim,_3 logz x?

2) limxﬁm E
. 1 1
3 limyo (5= )
2 X
: tg*s
4)lim,. g —

6.Haiimu mouku pa3spwviéa (yynkyuu u onpeoeaumsp, KAK020 OHU pooa

. x%-9
DY x2—4x+3
(x+1)2%x<-1
v-Jlxl-1,-1=x<1
2)Y 2,x=1
(x—1%x>1

7. Haitmu npou3eoonuvie (hynKkyuii
ny =2x>—3x3+7x?-6
2)y =352

3)y = 4logs (2x3-5)

4)y = 2sin(4x — 1)



5y = 3arctg(5x + 2)

8. Haitmu unmeczpainwi

1. Isinaxdx Z_Itga)xdx
J- sin yxdx J- xdx
3. /70087“_’_0{ 4. ﬂxz p

9. Onvim npouseenu n pas, coovtmue A npu smom npouzowio m paz. Haiimu wacmomy nosenenus
coovimusa A: n=m=100

a) 0,75

0) 1

B) 0,5

r) 0,1

10. Bpocuﬂu uzcpalbHy10 Kocma. Kaxkoea 6eposamHoOCHIb, YUMo évinadem YemHoe Yucio 04Kos

2 1 5
0,5 0)= = =
a) 3 97 g

11. B awuxke 20 cmanoapmuuix oemanei u 7 opakosannvix. Beimawunu mpu oemanu. Coovimue
Aj — I-aa oemanw opakosannan, A;— 2-aa demany opaxkosannan, Az — 3-ba 0emaib OpaAKoBaHHas.
3anucamp coovimue: B — ece oemanu opaxosannbie.

WA A A, =B  O)A+ A, +A4, =B  §)AAA =B  2)A A A+ A A A+ AA A =B
12. IIycmov A — pabomaem mawuna, B1 — pabomaem 1—vtit komen (1=1,2,3). 3anucams coovimue:

ycmanoska pabomaem MauiuHHO-KOMEAbHAA YCMAHOBKA padomaem, eciu padbomaem Mauwiuna u
xomsa 0vl 00uUH Komel.

a)AB,B,B, 6)A(B, + B, + B;) 6)AB,(B, + B,) 2)A(B,B,B, + B,B,B, + BB, B, + B B,B,)

13.Ha noake paccmaguiu n-momHoe coOpanue cOUYuUHeHull 8 npou3eoabHom nopsaoke. Kakoea se-
POAMHOCMb MO20, YMO KHUZU CINOAM 6 NOPAOKE 603DACMAHUA HOMEPOE MOMOE, eClu n = 5.

a)~0,0083 0)~0,000025 6) =~ 0,00000028 2)~0,00020

14. B cpynne 8 oegyuiek u 6 ronowei. Hx pazoenunu na oge paguvie noozpynnt. CKoJ1bK0 ucxo006
onazonpuamcmeyom cooblmulo: 6ce WHOWU OKAMCYMCA 6 00HOU noozpynne?

a)8 ©6)168 B)840 1)56
15. Monemy nooopocunu 3 paza. Kaxoea eepoamnocms mozo, umo “open” evitnadem 3 pasa.
3 1 7 1
a)— 0)— 8)— 2)—
) 8 ) 2 ) 8 ) 8

16. B awuke 25 wmapoe, uz nux 10 oenvix, 7 conyovix, 3 scenmuix, 5 cunux. Haiimu eepoamnocmeo
moz2o, Ymo Hayoauy blHYmblil uiap Oevlil.
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17. Onvtm npouseenu n paz. Coovimue A npouszouwino npu 3mom m pas. Haiitmu wvacmomy nosaene-
Hus coovimua A: n=10,m =2

a)% 6)0,2 80,25 1)0,15

18. Bepoamnocmo 6e30mka3noit padomul 00HOU AYEUKU 0OUTbHOU YCMAHOBKU pasHa p. X — YUCI0
0e30mKa3Ho padomaruux A4eeK 00UIbHOU YCMAaH08KU 60 epemsa 0oliKu n kopos. Haumu /1 (x).
p=09; n=10

a) 2,52

0)3, 6

B) 1,44

10,9

19. Ha ¢haxkynvmeme yuamcsa cmyoeHmol, He NPOMCUSAIOWUE 6 OOUleHCUMUU U CHLYOeHMbl, NPO-
scusarouwue 6 oowexncumuu. Ilycmo A — muoscecmeo écex cmyoenmos paxynromema; B —
MHOdMCECME0 cmydenmos haxyromema, npoxcusarouwux ¢ oouwexcumuu. Tozoa nepeceuenu-

em (A7 B) amux muoscecme oyoem...
a)  MHOXECTBO CTYACHTOB (DaKyJIbTEeTa, HE MPOKUBAIOIIUX B OOIICIKUTHU

0) MHOXECTBO BCEX CTYJEHTOB (paKyiabTeTa
B)  MHOJXECTBO CTYACHTOB (haKyJbTeTa, IPOXKUBAIOIINX B OOIICKUTHH.

I)  IyCTOE MHOXECTBO.

KpnTepnn OIlEHKH BBINOJIHEHUS TECTOBBIX 3aJaHMil

85-100% mpaBHIIbHBIX OTBETOB — 5 OAJLIOB;
75-84% mpaBUIBHBIX OTBETOB — 4 Oaina;
55-74% npaBunbHBIX OTBETOB — 3 Oaia;
Menee 55% npaBuIbHBIX OTBETOB — 2 Oaia.



3.3. OneHka BBIOJHEHHBIX NPAKTHYECKHX Pad0T, KOHTPOJIb CAMOCTOSITeIbHON padoThl

OreHKa BBITIOJIHEHHBIX MPAKTUYECKUX U JAOOPATOPHBIX paldOT BKIIIOYAET MOJATOTOBKY OTYETa
o paboTe W UX 3aIIUTY, B X0JI€ KOTOPOM CTYAEHT JOJDKEH MPOJIEMOHCTPUPOBATh 3HAHUS 1O JTaHHOU
TEME, T.€. OTBETUTh HAa KOHTPOJIbHBIE BOIIPOCHIL.

Kputepuu orieHuBaHus:

- OLEHKA «OTJIMYHO»: OTBET MOJHBIMA U NPABUJIbHBIA HA OCHOBAHUH U3YYEHHBIX TEOPUI; MaTEPU-
aJl U3JIOKEH B OMPEACICHHON JIOTUYECKON MOCIeA0BATEIbHOCTH, JIUTEPATYPHBIM S3bIKOM: OT-
BET CaMOCTOSTEIbHEIMN;

- OLIEHKA «XOpPOIIO»: OTBET MOJIHBIA U MPAaBUIbHBII HA OCHOBAHUM U3YUYEHHBIX TEOPHIl; MaTEepH-
aJl U3JIOKEH B ONPEACIIEHHON JTOTHYECKON MOCIEA0BATEIbHOCTH, IPU 3TOM JIOMYLIEHBI JBE-TPU
HECYIIECTBEHHBIC OITMOKHU, UCIIPABICHHBIC 0 TPEOOBAHHIO TTPETIOIaBATEIIS;

- OIEHKA «YJOBJICTBOPUTEIHLHO»: OTBET MOJHBINA, HO IPHU ATOM JOIYyIIeHa CYIIeCTBEHHAs OLINO-
Ka, I HEIOJIHBIN, HEeCBA3HBIN;

- OIIEHKA «HEYAOBIIETBOPUTEIBHO»: MPU OTBETE OOHAPYKEHO HEMOHMMAaHUE OOYyYarOIIMMCS OC-
HOBHOTO COJIEp>KaHMs y4eOHOTO MaTepuasa Wiu JOMYIIEHbI CYIIeCTBEHHbIC OMNUOKH, KOTOPHIE
o0ydJarouuiics He CMOT UCTIPABUTH MPU HABOAIIUX BOMPOCAX MPErogaBaTes.

Onenka 3a cemecTp
CemecTpoBasi OIICHKA OIpPEAEIAeTCsS KaK OKPYTIIEHHOE JI0 LEJIOTO Yuciia cpeaHee apudmernde-

CKOC€ OLICHOK TCKYHLICTO KOHTPOJIA, ITIOJTYYCHHBIX B TCUHCHUC CEMECTpPA.

4. KoHTPOJIbHO-0LICHOYHBIE MATePHAJIbI 1JIsl IPOMEKYTOUYHOH aTTecTANNU

VY4eOHbIM MJIaHOM 10 JUCHUIUIMHE «MareMaTHKa» NpeaycCMOTpEeHa IPOMEKYTOUHAs aTTecTalus
B (hopme nuddepenunpoBanHoro 3ayeta. uddepeHunpoBaHHbIN 3a4eT BHICTABISIETCS HA OCHOBAHUU
TEKYIIMX OLIEHOK, IIOJy4YEHHBIX B TEUEHUHU CEMECTpA.

5. 3a1aHNs OTKPBITOrO M 3aKPBITOr0 THIIA VIS IPOBEPKH OCTATOYHBIX 3HAHMH

OK 01.Bp1i0upaTh crioco0bl penieHus 3a1a4 NpodeccuoHaJIbLHOM 1eATeJTbHOCTH PUMe-
HHUTEJbHO K Pa3JIMYHBIM KOHTEKCTaAM

3aoanus 3axkpvimozo muna:
1. Ykaxure ¢opmyJibl, KOTOPble HOCAT Ha3BaHHe BTOPOro 3amMedYaTebHOro (BTOPOro creuu-
AJILHOT0) Mpeaena.(HeCKOJIbKO BADHAHTOB OTBETOB)

a) lime (142) =
6) lime_o (1+2) =
B) limy e (1 + i)x =1
r) Timyo(1 4+ x)F = e

1
) lim,L(1+x)x=e

Ilpasunvuuiii omeem: a, e

2. YkaxKuTe ycji0BHe HeNPEPbIBHOCTH (PYHKIIUSA B TOYKe. (OUH NMPABUJILHBIA OTBET)
a) mpenen QyHKIMHU CeBa B 3TOI TOUYKE CYIIECTBYET M paBeH 3HaYCHHIO (YHKIIMH B 3TOH TOUKE;
0) cymecTByeT npenaen QyHKIMHU B 3TOM TOUKe, U OH paBeH 3HAYCHUIO PYHKIIMH B 3TOW TOUKE;



B) 00a OIHOCTOPOHHUX Tpezena GyHKIMHU B 3TOM TOUKE CYIIECTBYIOT U paBHBI MEXKIY CO00ii;

) npeaen GyHKIMU clipaBa B 3TON TOYKE CYLIECTBYET U paBEH 3HAUEHUIO QYHKIUH B 3TOH TOU-
K€;

1) HET BEPHOI'O OTBETA.

IIpasunvhoiti omeem: 6

3. YkaxuTte BepHOe onpeaeeHne NPOU3BOAHOM pyHKIMHU y=f(X) B TOUKe X4 (OAUH NPaBUIbHBIN

OTBeET)

' . f(xo+Ax)—f(xo)
a) f'(xo) = limpyeo=———>

6) f’(xo) — limAx_m f(xo+Ax)+f(xo)

Ax

, : F8x)=f(xo)

B) f(x) = limpy o =
' : FAx)+£(xo)

r f (xO) = limay_, xAx x0

Ilpasunvuuviii omeem: a

4. YcTaHOBHUTE COOTBETCTBHE
1) mepBbIil 3aMeuaTeIbHBIN Mpee; . 1\*
N N a)lim,_,|1+=-) =e
2) BTOpOI1 3aMeyaTeNIbHBIN MPECIT; _
3) npasusio Jlomuras. 6) lim,_, X _1
X

. f(x) . fr(x)
B)llmx_)a % = llqua gl_(x)

IIpasunvnoiti omeem: 1-6, 2-a, 3-6

5.loctaTouHbIiM ycjaoBueM yobiBaHusspynkuun f(x) sipiasiercs .... (0AMH NPaBUJIbHBII 0TBET)
a)f'(x)>0;
0)f'(x)<0;
B) f"'(x)>0;
n)f'(x)<0;

IIpasunvHoiti omeem: 6

3aoanus omkpvimozo muna:
1. Halinute npon3BoaHy10 pyHKIHHN y=tg(X) 6 mouke x=0.
Ilpasunvroiii omeem: 1

3
2. ]Insa pynkmum f(x)=— —2T011Kax= SIBJISIETCS] TOUKOM 0eCKOHEYHOropa3pbiBa.
X—

IIpasunvHoiii omeem:2

3.HaiiTu npou3BoanyI0 3a1aHHON PyHKIUH ) =4X +e —sinx
Ipasunvroii omeem: 4 —cosx

4.BeposITHOCTD JII000OTr0 COOBLITHA €CTh HEOTPULATEIbHOE YN CJI0, He MPEeBOCXOAfAIIee YHCIa .
Ipasunvnuiii omeem: 1

S.Heonpeneaénnsplii mHTErpa GyHkunu f(x) = sin2xumMeeTBug .
IIpasunvroviti omsem: —0.5 cos2x + C



6. B ypue 200 6neroB. U3 Hux 10 BoIMTpbIIIHBIX. BeposATHOCTH TOr0, YTO NEPBBIil BHIHYTHIN
OmJ1eT OKakKeTcs BbINTPhIINIHBIM, PABHA .
Ipasunvnuii omeem: 0,05

7. ILl1omaas KpuBoOJIMHEHOM Tpaneuun D paBHa .
¥a

X

y=e

/”’D

o 1 X

Ilpasunvnuiti omeem: €-1
8. [lnst mpoBepkM Ha BexokecTh 0b110 mocessHo 2000 cemsiH, u3 KoTopbix 1700 mpopocio.
CKOJIbKO CeMSIH B CpeIHEM B30MH/IeT U3 KAXKA0M ThHICAYH MOCETHHbIX?

Ilpasunvruiti omeem: 850

9. Inddepennuan oT HeonpeaeJeHHOI0 MHTErPAJia PaBeH MOAbIHTErPAJIbHOMY

Hpa@uﬂbellZ omeeni. 8blPpANCEHUIO

10. BeposiTHOCTB TOr0, 4YTO NMPOU30M/IET OHO U3 IBYX HECOBMECTHBIX COOBITHII, paBHA
BEPOSITHOCTEH ITUX COOBITHIA.
Ilpasunvruiti omeem: cymme

11. Toukn MaKCUMYMa 1 MUHUMYMA Ha3bIBAKTCHA TOYKAMHU .
Ilpasunvnuviti omeem: skcmpemyma

12. Cayuaiinas Be1nunHa X 3aJaHA PSAJIOM pacnpeae/eHus:
X, —2 0 1 3
P 0.1 0.2 05 0.2

Eé maremaTnyeckoe o:kujaanue paBHO .
IIpasunvruiii omeem: 0,9

13. Touka, B koTOpOii rpaguK PyHKIUHM MEHsIeT HANIPABJIeHHE BBINYKJIOCTH, Ha3bIBAaeTCHA TOY-
KoM .
IIpasunvHoiti omeem: nepezuba

14. OnpenenénHblil HHTerpaa (PyHKIHH BbIYHC/IsIeTCs 0 (popmysie (Ha3BaHMe)
Ipasunvroiti omeem: HeroToHa-JlelOHMIIA

15.CoBOKYNHOCTH BCeX MePBOOOPA3HBIX (PYHKIMHU y = f(X)Ha3bIBAETCS

Hpa@uﬂbellZ omeeni. H€0np€ae.7l€HHblM uHmezcpaiom

OK.02Hcnonv3o6ams cospemennsvie cpedcmea noucKa, AHAIU3A U UHMEPRPEeMayuu UH-
dopmayuu u ungpopmayuonnvie mexHo102uu 01 6bINOIHEHUA 3A0a4 NPOPeccUOHATbHOU des-
menvHoCmuU

3aoanus 3axkpvimozo muna:



1. Ykaxure popmy.y, KOTOPasi HOCUT Ha3BaHUE NMEPBOro 3aMeYaTeJIbHOI0 (MEPBOro CrenuaIb-

HOT'0) npejaeJia (OAUH NPABUJIbLHBIH 0TBET)
X

1
a) lim (1 +—> =e
X

X—00

x>0 X
1
N lim(1+x)x=e
X— 00

Ilpasunvnuviti omeem: 2

2. IlpousBoanoii pynkuuu y = f (x) Ha3pIBaeTcs: (OAMH NPABUJIbHBIN OTBET)
a) Ipezies OTHOLIEHUS IpUpalleHus QyHKIUN K IPUPAILIEHUIO apryMeHTa

0) mpenen npupaieHus apryMeHTa
B) Ipeell NpupanieHus pyHKuuu
I') OTHOLLIEHHE NpUpaLeHUs PYHKIIMU K IPUPALLEHUIO apryMeHTa

IIpasunvuuiii omeem: a

3. 'eomeTpuyeckuii CMbBICJI IPOM3BOJIHOM COCTOMT B TOM, YTO NMPOU3BOJAHAS PaBHa (OAUH Mpa-

BWJIbHBIH OTBET)
a) CUHYCY yIJjla HaKJOHA KacaTeJbHOM K rpaduky (QYHKIIUU K MOJOXKUTEILHOMY HAIlPaBICHUIO

ocu Ox

0) TaHTeHCy yrila HaKJIOHA KacaTelbHOH K TpaduKy QYHKIIMH K MOJOKUTEIbHOMY HalpaBIeHUIO
ocu Ox

B) yriaoBomy kodddunuenty k kacarenbHol K rpaduky GyHKIIUN

T) yrioBomMy Ko3pdunmeHTy k cexyiei k rpaduxy GpyHkmun

IIpasunvHoiti omeem: 6

4. YCTAaHOBHTE COOTBETCTBHE

1. (tgx)’ —r 1 ;
1—x2
2. (ctgx)' =-- B L
3. (arcsinx)’ = - Covimx®
4. (arccosx)' = - B. cosZx ’
i
T sin?x

Ilpasunvnuviti omeem: 1-B, 2-I', 3-A, 4-b

S5.Haiigure npou3BoaHYy0 QyHKIUMN Yy = 2X + sin X(0AMH NPaBUJIbHbII OTBET)

a) 2x +cos x
0) 2 +cos X
B) X - COS X
r) 2 - cos X

IIpasunvHoiti omeem: 6

3aoanus OmKpsvlmoco muna.



1. Haiiaure npou3Boauyio GyHKIUH ) = COSX — X~
IIpasunvholti omeem: —sin x —2x

lim x> —6x-17

2
2.BbrumcauTh npegea o x =1

lIpasunvuoiii omeem: 1

3.BeposiTHOCTH HEBO3MOKHOTO COOBITHSI PABHA
lIpasunvroiti omseem:

4.BeposiTHOCTH NPOU3BEACHUSA IBYX 3aBUCUMBbIX COObITHI A 1 B Bhruncisiercs no gopmy.ie
(BcTaBUTH 4acTh (popmy.anl)P(AB)= PA(B).
IIpasunvroiii omeem: P(A)

V3
Isin xdx

5.BbIYHCIUTH ONpe/eseHHbII uHTerpaJ ° .
lIpasunvuoiti omseem: 2

6. B ypue 10 mapos: 3 KpacHbIX, 5 cunux u 2 0ecuBeTHbIX. Hayrag Bpinumaercsa oaun map. Ka-
KOBA BEPOSITHOCTH TOI'0, YTO BHIHYTh IBETHOM map?
lIpasunvuoiti omseem: 0,8

7.. MaTepHaIbHasi TOUKA ABHKETCS MPSMOIHHEIHO 10 3aKOHY (1) = 61 481417 (rme x —
paccTosiHMe OT TOYKH 0TCYeTa B MeTpax, f — BpeMsl B CeKYH/IaX, H3MEPEeHHOe ¢ HAa4YaJ1a JABUIKe-
Hus1). Haiiaure ee ckopocTh (B M/C) B MOMEHT BpeMeHu £ =9 c.

Ipasunvhuiti omeem: 60

8. [IpoBeneHo yeThIpe U3MePEHNsI HEKOTOPOH CJIy4aiiHOM Besiu4uHbI (B cm): 8, 9, 10, 13.

HajiguTe olleHKY MATEMATHYECKOT0 O:KUAAHUS ITOM CIyYAHHOH BeJIMYNHBI.
Ipasunvnwviii omeem: 10

o . 4-x
9. BeprukanbHoii acuMNTOTON rpadpuka GyHKIUN Y = —,AIBJIAETCH NpsAMas X=....
X

Ipasunvhuiti omeem: -1

10. Haxo:xxaenue npeaesa yHKIUH ¢ TOMOIIbIO PON3BOAHOI, HA3bIBAETCSI MPABUJIOM

Ilpasunvnwviii omeem: Jlonurans

11. Touka, B KOTOPOIi NoBeaeHMe rpaduka GyHKINH H3MEHSETCS ¢ BO3PACTaHus HA yObIBaHMe,
Ha3bIBaeTcs TOYKOM .
Ilpasunvuviii omeem: maxcumyma

12. Ha pucyHke uzoopaxen rpapuk GpyHKIuu y = f(x), onpeaejaeHHol Ha uHTepBaJje (—6; 8).
Omnpenenure KOJIMYECTBO HEJIbIX TOUEK, B KOTOPbIX MPOU3BOAHAS (DYHKIMH MOJ0KUTEIbHA.,



Vi /

Ilpasunvruiii omeem: 4

13. Touka, B KoTOpOIi NoBeeHue rpaduka GyHKIUN U3MEHSIETCSl C BO3pacTaHus HA yObIBaHUe,
Ha3bIBAETCH TOYKOM

Ilpasunvnuiii omeem: maxcumyma

14. ®yHkuus, apryMeHTOM KOTOPOil siBjsieTcsl Apyrasi QyHKIUs,HA3bIBAETCH
IpasunvHoiti omeem: cnodcHou hynkyuet

15. Iliiomanb KpUBOJIMHEIHOM Tpaneunu D paBHa...
yll

b ¥

Ilpasunvroiii omeem: 1
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