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1.001mme nosoxxkeHust

KoHTponbHO-0OLIeHOUHBIE Cpe/icTBa MpeIHA3HAYCHBI IJI1 KOHTPOJISL U OLIEHKU 00-
pa3oBaTeNbHBIX JOCTHKEHHUI 00y4arOIUXCsl, OCBOMBIINX MporpamMmy auciuminasl EH.
01 Maremartuka.

@OoH/ OLEHOYHBIX CPEACTB BKIKOYAET KOHTPOJIBHO-OLICHOYHBIECPEACTBA IS
MIPOBEJCHUS TEKYIIETO KOHTPOJIS U MPOMEKYTOUHON aTTecTalni B (hopMe SK3aMeHa.

Texymuil KOHTPOJIb YCIIEBAEMOCTH IMPOBOJUTCS B TEUEHUE ceMecTpa B (opme
HNEPUOANYECKOTO BHIOOPOYHOIO YCTHOIO OIpPOCa, TECTUPOBAHUS IO MPOIHJIEHHBIM pa3-
JieJlaM U KOHTPOJIS 32 BBIIIOJIHEHUEM 3a/laHui Ha JJaOOPATOPHBIX U MPAKTUUECKUX 3aHS-
THUSX.

2. Pe3yabTaThl 0OCBOEHMSI JUCHMILUIUHBI, MOAJIEKAIME IPOBEPKe

Pe3yabTarbl 00yueHust

OcHoBHBIE TIOKa3aTeJIN

®opMa KOHTPOJIA U OLlEeHUBA-

(yMeHus1, 3HaHus, o01IHe OLICHKH Pe3y/1bTaTOB HHSA
KOMIIETEHIIUM)
YMeTb: - YMETb BBIIOJIHATh — [leproinyecKkuii yCTHBIM OIpocC
— pemarb  MpUKIagHbIel AEHCTBUS C MAaTPHUIIAMU, — TectupoBanue

3amauyn B oOjactu mpodec-
CHOHAJIBHOW  JIESITEJIbHOCTH
(OK 01.);

—  HAaXOJUTh NYTH pelie-
HUS 7Sl BBINIOJIHEHUS 3a7ay
npodecCHOHAIbHON nesi-
tenbHOCTH (OK 02,)

—  UCIOJIb30BaTh HMHQOP-
MaIMOHHbIE TEXHOJIOTHH
Opu peleHur mnpodeccuo-
HabHBIX 3a1a4 (OK 02)

BBIUHCIISTH OIPEEIUTENH,
pemars CJIAY;

-YMEHHUE T0JIb30BaThCs
OCHOBHBIMH (pOopMyIamMu
KOMOMHAaTOPUKHU

- HaXOXKJIEHUE BEPOSITHOCTU
cOOBITHS

— HaOronenure 1 oIjeHKa KauyecTBa
[paboT Ha 1a0OPATOPHBIX U MPaK-
TUYECKUX 3aHATUIX

— KOHTpOJIb caMOCTOSITEIbHOM
[paboTHI

— Jlud. 3auer

3HATh:

— 3HAUCHHWE MATEeMAaTHUKH B
npoeCCUOHAIBHON  JIesI-
tenbHOCTH (OK 01);

— OCHOBHBIE MaTeMaThudye-
CKHE METOJbI PEeIICHUs]
MPUKJIAJHBIX 3a7a4 B 00-

mactu  mpodeccuoHab-
Hou gnestenbHOCTH (OK
01);

— OCHOBHEBIC MOHATHSI U ME-
TOJbl JUCKPETHOM MaTe-
MaTHKH, JHWHCHHOU al-

re0pbl, TEOPUU BEPOSATHO-

CTell M MaTeMaTHYECKOH

craructuku (OK 01);

— IIYTH PCIICHUA IS BbI+

IMOJIHCHUA 3aJad B IIPO-

- BBINOJHEHHUE YIpa)kKHE-
HUH, HCHONb3ysd MOHITHE
MHOYKECTBA U  OIEpalyu
HaJ HUMU;

- BBIIIOJIHEHUE
YIPA)KHEHHM, HCTIOIb3YS
OCHOBHBIE ITOHATHUS TEOPUU
BEPOSITHOCTH;

- BBIIIOJIHEHUE YIIPAXKHE-
HUH, UCII0JIb3YSI OCHOBHbBIE
MOHSTHS MAaTEMAaTUYECKON
CTaTHUCTUKH;

- BBIIIOJIHEHUE YIIPAXKHE-
HUH, UCTIOJIb3YSI OCHOBHBIE
MOHATHUS KOMOMHATOPHKH;

- 3HAHUWE TIpaBuJa pa3oue-
HUSl YHUBEPCAJIBHOTO
MHO>KECTBA;

- HaxOXKJIEHHUE IIepeceye-

— Ileproanyeckuii yCTHBIM OIpocC
— TectupoBanue

— HaGnroeHne u orieHKa KauecTna
[paboT Ha 1a00PAaTOPHBIX U MPaAK-
TUYECKUX 3aHITHIX

— KOHTPOJIb CaMOCTOSITENIBHOU
[PaboThI

— Jlud.3auer




(beccuonanbHOU nesi-| HUsL MHOJKECTBA U M300pa-
tenbHOCTH (OK 02) JKeHHe rpados.

METOJbl  HMCHOJIb30BAHMS
MHPOPMAIIMOHHBIX  TEX-
HOJIOTUM TIpHU PEIICHUH
npoeCCUOHATIBHBIX  3a-
na4d (OK 02)
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3. KoHTPO/IbHO-0LIEHOYHbIE MATEPUAJIbI TEKYIEr0 KOHTPOJIsI
B xauecTBe KOHTPOJIbHO-OLICHOYHBIX MAaTCPUAJIOB TCKYIICTO KOHTPOJISA UCIIOJIb3YIOTCA:
3.1. Ilepuoguveckuii yCTHbIN Onpoc

Tema 1.1 MaTpuubl 1 onpeaeuTe n
Onpenenenne MaTpULIbl U OIPEIEITUTENS
Onepanuu HaJ MaTpULIAMU
Onpenenurenu 2-ro, 3-ro NopsiaKa, UX CBOWCTBA
Omnpenenenne 0OpaTHON MaTPHIIBI
Meroa penieHust MATPUYHOTO YpaBHEHUS
Omnpenenenue paHra MaTpUIlbl

Tema 1.2 Cucrembl JJUHEeHHBIX ajreopandeckux ypapauenuii (CJIAY)
Onpenenenne CJIAY
Pemenue cucrem nuHeHHBIX ypaBHeHHI 1o hopmynam Kpamepa.
Pemenue cucrem nnHenHbIx ypaBHeHuid metonoM JKopaana-I'aycca.
Pemenue cuctem MMHEHHBIX YpaBHEHUI MAaTPUYHBIM CIIOCOOOM.

Tema 2.1 Ilpenen pynkuun
[Ipenen GyHkmwm.
Onnocroponnue npenensl. [Ipumep.
OcHOBHBIE TEOPEMBI O IIpeieiax.
IlepBbiid cnenmnanbHbI peaen. [pumep.
Bropoii cnenmaneubiii npeaen. [pumep.

Tema 2.2. HenmpepbIBHOCTh (PYHKIMH
Touxku paspsiBa 1-ro poaa. [Ipumepsi.
Touku paspsiBa 2-ro poaa. [Ipumepsi.
YcrpannMele pa3psiBbl. [IpumMepst

Tema 3.1. I[IpousBoanas u nudpepenunan GpyHkuun
[Ipown3BoHbIe TpUroHOMETpUUecKUX QpyHkuuid. [Tpumep.
ITpon3BoiHbIE OKA3aTENbHOM U JTOrapuPpMUIecKoi GyHKIUH.
[Ipon3BoiHbIE 0OpAaTHBIX TPUTOHOMETPUUECKHUX (DYHKIUH.
ITpousBonHas HesBHOM pyHkmu. [Tpumep.
Jlorapupmuueckoe nuddepennnponanue. [Ipumep.
IIponsBoaHbIe cTapmIUX NOPSAKOB. IIpumepsr.
[IpaBuno Jlonurains. [Tpumep.

Tema 3.2 UcciienoBanne nopeaeHnst pyHKUMii
Bospacranue u yosiBanue pynxun. [Tpumep.
MaxkcumyM 1 MUHUMYM pyHKIuH. [Tpumep.
BrInyksiocTs 1 BOTHYTOCTH KpuBOH. [Ipumep.
Ileperu6 xpusoii. [Ipumep.
O6mas cxema uccnenaoanus Gyakmun. [Ipumep.
[lepBooOpazHas GyHKIMS U HEOTIPEIEICHHBIA HHTErpaJl.

Tema 4.1 HeonpeaeieHHbI HHTErpas
Bospacranue u yosiBanue gpynkuuu. [Tpumep.
MaxkcumyM 1 MUHUMYM QyHKIuH. [Tpumep.



BrInyks10cTh ¥ BOTHYTOCTBH KpUBOH. IIpumep.

[Teperu6 kpusoii. [Ipumep.

Oo6mas cxema uccnenoanus pyakuuu. [Tpumep.
[lepBoobOpasnas GpyHKLMS U HEOIpeIeJICHHbI HHTETPaJl.

©ksw

Tema 4.2 OnpenesieHHbIA HHTErPaJI
Onpenenenue onpeaeneHHoro uarerpaita. @opmyna Hetorona- JleiiOnuma.
OCHOBHBIE CBOICTBA ONPEIEICHHOTO UHTErpasa.
3ameHa IIepeMEHHOH B OllpeieIeHHOM uHTerpaie. Ilpumep.
WNHTterpupoBanue 1o 4actsm B onpeaerneHHoM uHrerpaie. [Ipumep.
Breruncnenue mnomaneit uryp. [pumep.

ocoukrwhE

Tema 5.1 Di1ieMeHTHI TeOPHHU BePOATHOCTEH
Omnpenenenue coObITUSA
Onpenenenne BEpOATHOCTH
TeopeMma ci10keHUsI BEpOATHOCTEH HECOBMECTHBIX COOBITUIMA
Onpenenenre ycaoBHONW BEPOSATHOCTHIO
Teopema ymMHOMXeEHHS BEPOSTHOCTH HE3aBUCUMBIX COOBITHI
Kakue BepossTHOCTH Ha3bIBaIOTCSI PABHOBO3MOKHBIMU?
Kaxue BeposSTHOCTH Ha3bIBAIOTCSI HECOBMECTUMBIMU ?

Noogok~owhE

Tema 5.2 OcHOBBI MaTEMATHUYECKOH CTATHCTHKH
Onpenenenne BEIOOPOYHON COBOKYITHOCTH
Omnpenenenre reHepaibHON COBOKYITHOCTH
Omnpenenenre BEIOOPKHU ¢ BO3BPAIICHHEM
Omnpenenenue BHIOOPKH 0€3 BO3BpaICHUS
Ormpezenenne rucTorpaMMbl 4acTOT
OrnpezesieHne rTuCTOrpaMMbl OTHOCHUTEIBHBIX YacTOT

ocoarwnhE

KpuTepnu OLCHKH YCTHBIX OTBE€TOB

KauecTBeHHas olleHKa
Kpurepun 00pa3oBaTeNbHBIX
pe3yJIbTaTOB

OTBeTHI Ha BOIIPOCHI JAHBI B ITOJIHOM O6’LCMC, BBICKA3bIBaAHU A
CBS3HBIC 1 JIOTUYHBIC, UCIIOJIb30BaAHA HAaydHas JICKCHUKA, IMpU- OTtnuyHO
BCACHBI IPUMCDPBHI.

Bormpoc packpsIT HE B TOTHOM 00heMe, BHICKa3bIBAHUS B OCHOB-
HOM CBSI3HBIE W JIOTMYHBIC, MCIOJb30BaHa HAay4dHasl JIEKCHKa,
npuBeeHbl mpuMepbl. OTBETH Ha BOMPOCHI CUTHAJIU3UPYIOT O
HAJIMYUU TPOOJIEMbl B TOHUMAHUH TEMBI.

Xopo1o

OtBeTHl Ha BOITPOCEHI B 3HAQUUTEILHON CTEIIEHU 3aBUCAT OT IIO-
MOIIIHU CO CTOPOHBI IIpETIoaAaBaATECIIA. Bricka3pIBaHHS HECBS3HBIE
1 HCJIOTUYHBIC. HayllHaSI JICKCHKAa HE HCIIOJIb30BaHA, MPUMCPLI
HC INPUBCIACHBI.

YI[OBJ'ICTBOpI/ITeHBHO

OTBeTHI HAa BONPOCHI OTCYTCTBYIOT. HeynoBnersopurenbHo

3.2. Ilpumep TecTOBBIX 3aAaHMIi

1. Ilpu pewenuu cucmemovl N TUHENHBIX YPAGHEHUIL C N NEPEMEHHBIMU MOIHCHO 60CNOTb3I0BAMBCA
dopmynamu Kpamepa, ecnu ...



A) oaMH U3 CTOJIOIOB MAaTPHUIIBI KOI(D(HUIIMEHTOB SBIISCTCS TMHEHHOM KOMOMHAIMEN OCTallb-
HBIX

B) cTton6upr matpuiisl K03 GHUIMEHTOB JIMHEHHO HE3aBHUCUMBI
B) onpenenutens maTpuiibl KOAOPHUITUEHTOB HE paBEH HYIIO
') ctpoku MaTpuIsl K03()(HUIHMEHTOB IMHEHHO 3aBHCUMBI

a b c
2. @opmyna eviuucnenun onpedenumens mpemopezo nopaoka |d e f |codepycum npouseede-
g h k
HUA ...
A) cdk
b) bfg
B) adf
I') cth

3. danvt mampuypr A= (; i) u B= (:;‘ g) Inemenm 1-it cmpoxu u 2-020 cmonoya cym-

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

4. Keaopamnas mampuua Ha3vleaemcs evlpoHCOCHHOIL, ec/lu eé onpedeiumetb pagex ...
OtBert: HynIO

5.0npedenumsv munsvt HeonpeoenreHHOCmell U 8bIYUCIUMD NPedebl

- 2
1y i3 logs x
. 2
2) lim,, o, w5
. 11
3) lim,o (1~ 33)
. tg?s
4) hmx—a(} x_zz

6.Haitmu mouxu paspviéa hynKuyuu u onpeoeaums, KAKO20 OHU pooa

_ x*-9
nYy x?—4x+3
(x+ 1% x <-1
—1,-1=
2)y = x] —1,-1=x <1

2,x=1
(x—1)?%x>1

7. Hatimu npou3eoonuvie pynKyuil
Hy = 2x° —3x3+7x% -6

2)}' =3. 5x2+2
3y = 4log;(2x3 —5)



4)y = 2sin(4x — 1)
5)¥ = 3arctg(5x + 2)

8. Haitmu unmezpanwi
1. [sinaxdx 2. [tgaxdx
sipxdx xdx

3. \JCOS+cx 4. L +oa

9. Onvim npouseenu N pasz, coovimue A npu Imom npouzouwino M pa3z. Haiimu wacmomy noaenenusn
coovimusa A: n=m=100

a) 0,75

0) 1

B) 0,5

r) 0,1

10. Bpocuﬂu UspaibHy0 Kocmba. Kaxoesa 6EPOAMHOCHIb, UM O 8binaoen YemHoe Yucjio 04Koe

2 1 5
a)0,5 0)— 8)— 2)—
) )3 )3 )6

11. B awuxe 20 cmanoapmuvix oemaneii u 7 opakosannvix. Bovmawunu mpu oemanu. Coovimue
A1 - 1-asa demansy 6pakosannasn, A — 2-aa demanv opaxkosannas, Az — 3-va demanv OPAKOBAHHAA.
3anucamv coovimue: B — 6ce demanu opaxoeannuie.

Q)ZA_ZZZB 0)A, + A4, + A4, =B 6)4,4,4, = B 3)A1A_2173+21A_2A3+21A2173:B

12. Ilycmo A — pabomaem mawmuna, B: — pabomaem 1 —vtit komen (1 =1,2,3). 3anucams coovimue:
ycmanoexka pabomaem MAWUHHO-KOMENbHAA YCMAHOSKA padomaem, eciu padomaem mMauwiuna u
xoms 0vl 00UH Komesn.

a)ABB,B,  6)A(B,+B,+B,)  6)AB,(B,+B,)  2)A(B,B,B,+ B,B,B,+B,B,B,+B,B,B,)

13.Ha noake paccmagunu N-momuoe codpanue cOUuHenuil ¢ nPou3eonbHom nopaoke. Kaxoesa ge-
POAMHOCHIL MO20, YMO KHUSU CIOAM 8 NOPAOKE 603PACMAHUA HOMEPOB MOMO8, eciu N = 5.

a)~0,0083 0) ~0,000025 8) ~0,00000028 2) ~0,00020

14. B zpynne 8 oeeyuiek u 6 wnouweit. Ux pazoenunu na oge pasuvie noozpynnsl. CKoJ1bK0 ucxo006
01a20npuUAMCMEYIOm COObIMUIO: 6Ce IOHOUIU OKANCYM A 8 00OHOI noozpynne?

a)8 ©6)168 B)840 T1)56
15. Monemy nooopocunu 3 paza. Kakoea eepoamunocms mozo, umo “open” evinadem 3 pasa.

3 1 7 1
a)— 06)— 8)— 2)—
)8 )2 )8 )8

16. B awuxke 25 wapoe, uz nux 10 éenvix, 7 20ayovix, 3 nceamuix, 5 cunux. Haiimu eepoamnocmeo
mo2o, Ymo Hayoauy 6bIHYmblil wiap oebvlil.



7 3
a)— 0)0,4 6)0,2 2)—
)25 ) ) )25

17. Onveim npou3zeenu N paz. Coovimue A npousouwino npu 3mom M pa3s. Haiimu yvacmomy nosnene-
Husa coovimua A: n=10,m=2

a)% 6)0.2 1025 1)0.15

18. Bepoamnocmo 6e30mKaznoi padoomovt 00HOU AYEUKU 0OUNbHOU YCMAHO8KU pasHa p. X — 4ucio
0e30mKa3no padbomarouwiux A4eeK 0OUIbHOU YCMAHOBKU 60 8pems 0oliku N kopoe. Haimu /] (x).
r=09 n=10

a) 2,52

0)3, 6

B) 1,44

r 0,9

19. Ha chakynememe yuamca cmyoenmsol, He npodcusaioujue 6 o0WieHcUmuu u cmyoeHmsl, npo-
scusarowue ¢ oowerncumuu. Ilycmo A — muoxscecmeo eécex cmyoenmos axynomema; B —
MHOIHCECMEO CHYOeHmMO06 (haKynbmema, npoxcugaruiux 6 oowexncumuu. Tozoa nepeceuenu-
em (A B) amux muoxncecme dyoem...

a)  MHOXECTBO CTYJCHTOB (paKyJIbTETa, HE TMPOKUBAIOIINX B OOMIEKUTHH
0) MHOXECTBO BCEX CTYJIEHTOB (paKynbTeTa

B)  MHOJECTBO CTY/AEHTOB (haKyybTeTa, MPOKUBAIOUINX B OOIIEKHUTHH.
I)  IyCTO€ MHO>XECTBO.

KpnTepml OIIeHKH BBINOJHEHHUA TeCTOBBIX 3aJaHUM

85-100% mpaBWIIBHBIX OTBETOB — 5 OAIIJIOB;
75-84% npaBUIIbHBIX OTBETOB — 4 Oaia;
55-74% npaBUIIbHBIX OTBETOB — 3 Oasia;
Menee 55% npaBUIBHBIX OTBETOB — 2 Oasuia.



3.3. OneHka BBINOJHEHHBIX IPAKTHYECKUX Pad0T, KOHTPOJIb CAMOCTOSITeIbHON padoThl

OreHKa BBITIOJHEHHBIX MPAKTUYECKUX M JTAOOPATOPHBIX pa0dOT BKIIFOYAET MOJTOTOBKY OTYETA
1o paboTe W UX 3aIIUTY, B X0JIe¢ KOTOPOU CTYJIEHT JOJDKEH MPOJEMOHCTPUPOBATh 3HAHUS 110 JTaHHOU
TE€Me, T.€. OTBETUTh Ha KOHTPOJIbHBIE BOIIPOCHI.

Kputepun oriennBanus:

- OILICHKA «OTJIMYHO»: OTBET MOJHBIM U MPABWIbHBIA Ha OCHOBAHWHU U3yYEHHBIX TEOPUI; MaTepu-
aJl U3JIOKEH B OMPEICIICHHOMN JIOTHYECKOW MOCIeI0BaTEIbHOCTH, JTUTEPATYPHBIM SI3BIKOM: OT-
BET CaMOCTOSTEIIbHEIMN;

- OIICHKA «XOPOIIIO»: OTBET MOJHBIA U MPABWIbHBIM HA OCHOBAHUM W3YyYECHHBIX TEOPUI; MaTEpH-
aJI U3JI05KEH B OIPECIICHHON JTIOTUYECKOMU MOCIIeI0BATEILHOCTH, IPU 3TOM JOIYIICHBI 1BE-TPU
HECYIIECTBEHHBIC OITMOKHU, UCIIPABICHHBIC 110 TPEOOBAHUIO TPETIOIABATEIS;

- OLIGHKA «Y/IOBJICTBOPUTEIILHO»: OTBET MOJIHBINA, HO TIPH 3TOM JIOMYIIECHA CYIIECTBCHHAS OIINO-
Ka, MJIH HEIIOJIHBIN, HECBSI3HBIN;

- OLIEHKA «HEYJOBIIETBOPUTEIHLHO»: TIPH OTBETE OOHAPYKEHO HETIOHMMAaHWE O0YUYaOITUMCS OC-
HOBHOTO COJIEp>KaHMsI y4eOHOTO MaTepuasa Wik JOMYIIECHbI CYIIeCTBEHHBIC OITUOKHU, KOTOPBIC
00yyJaronmics He CMOT UCTIPABUTH MPU HABOISAIIUX BOMPOCAX MPEIOgaBaTels.

OueHka 3a cemecTp
CemecTpoBasi OLIEHKA ONPEICNICTCS KaK OKPYIJICHHOE JI0 LIEJIOro YKcia cpeanee apudmernde-

CKOC OLICHOK TCKYILIECTO KOHTPOJIA, ITOJYUCHHBIX B TCUCHUC CCMECTPA.

4. KOHTpOJIbHO-OIIeHO'lHLIe MaTepHaJIbl IJIA HpOMe)KyTO'lHOﬁ aTrecranum

VY4eOHbIM IJIaHOM 10 TUCHUIUIMHE «MareMaTHKa» NpeayCMOTpeHa IPOMEKYTOUHAs aTTecTalus
B (hopme nud.3adera./[ud.3aueT BHICTABIAETCS HA OCHOBAaHUM TEKYILUX OLIEHOK, ITOJyYEHHbIX B TeUe-
HUH CEMECTpa.

5. 3a)1a}mﬂ OTKPBLITOI'0 M 3aKPLITOI0 TUIIA 1JIsI IPOBEPKHU OCTATOYHBIX 3HAHMH

OK 01.Be10upaTs crioco0bl pemieHus 32124 NPo(ecCHOHAIBHOM AeATeJIbHOCTH NPHMe-
HHUTEJbHO K PA3JIMYHBIM KOHTEKCTaM
3aoanus 3aKpsinoco muna.
1. Ykaxurte (popMyJibl, KOTOPble HOCAT HA3BaHHE BTOPOI0 3aMe4yaTeJIbHOI0 (BTOPOro cremnu-
AJIBHOT0) npeaena.(HeCKOJIbLKO BADHAHTOB OTBETOB)
X
a) lim (1+§) =e

6) Zi;:@ + i)x =e
9 Jim (143) =1

1
r) lim(1+x)x=e
x—0

1
o lim(1l+x)x=e
X—>00

Ilpasunvnuiti omeem: a, 2

2. YKa)KuTe ycJ0BHe HeNMpepbIBHOCTH (PYHKIHS B TOUKE.
a) mpenen pyHKIMHU CIeBa B 3TOM TOUKE CYIIECTBYET U paBeH 3HAUECHUIO (PYHKIIUU B ATON TOUKE;
0) cyuecTByeT npenen pyHKIMHU B 3TOM TOUKE, U OH PaBeH 3HAUYEHUIO0 (PYHKLIHHU B ITON TOUKE;



B) 00a OTHOCTOPOHHUX Tpe/ena GyHKIIMU B 3TOM TOYKE CYIIECTBYIOT M paBHBI MEXIy COOOI;

r) mpenen GyHKLIUU CIIpaBa B 3TOM TOUKE CYIIECTBYET U PaBEH 3HAUYECHUIO (PYHKIUH B 3TOU TOU-
Ke;

1) HET BEPHOT'O OTBETA.

IpasunvHoiti omeem: 6

3. Ykaxkute BepHoe omnpenaeaeHue npou3BoanHoii pynkuuu y=f(X) B Touke Xo.

’ . f(xo+Ax)—f (xo)
a) f'(xp) = Ag%%

' . flxo+Ax)+f(x0)
= |im Xt Xo)
6) f'(xo) lim —

, D ~f(xo)
B) f'(xo) = Jim ==

, P+ Gx)
0 f'() = Jim ZEe

IIpasunvruiii omeem: a

4. YcTaHoBHTE COOTBETCTBHE
1) mepBbIit 3aMeyaTeNbHBIN MPELT,; a)lim ( )
2) BTOpOI1 3aMeyaTeIbHbIN IPEe; xX—00

3) npasuno Jlonurans. 6)lim ) SLZx 1
X—

B)lim —= L) i L2
x—»adXx) x-ag'(x)
Ipasunvnoiti omeem: 1-6, 2-a, 3-6

5.locTtaTouHbIM yciioBueM YobiBaHusipynkuuu f(x) sapasercs ....
a)f (x)>0;
6)F'(x)<O0:
B) f'(X)>0;
r)f"(x)<0;

IIpasunvuviti omeem: 6

3aoanus omxkpelmo2o muna:
1. Haiinure npon3Boanyo pyHkoun y=ctg(X).
1

IIpasunvrovii omeem: — >
1+x

3
2. J{ns pynxuun f(X)=— o TOUKAX=___ sBIseTCH TOYKOH 0eCKOHEeYHOT0
<

paspsbiBa.
IIpasunvruiii omeem:x=2

2
o) 9 3
3.HaiiTn npon3BoaHYI0 3aJaHHOI PYHKIMHU Yy = 4X + 34/X — 3

4
Ipasunvhoiti omeem y' = =12x* + ——

2\/_

4.BepoSITHOCTH JIIOOOT0 COOBLITHSI €CTh HEOTPUIIATEIbHOE YUCJI0, He PEBOCXO/sIIIee Yuc/ia
Ilpasunvnoiti omeem: 1



5.Heonpenenénnsbiii naTerpat pynknun f(X) = sin2xumeer Buj
. 1
Ipasunvnviti omeem: — 5 cos2x + C

6. B ypue 200 6uieroB. U3 Hux 10 BHIMTPBIIIHBIX. BepOATHOCTH TOr0, YTO NMePBbId BHIHYTHIMH
OnJIeT 0KaKeTCsl BLIMTPBIIIHBIM, PABHA .
Ipasunvnoiti omeem: 0,05

7. [lnomaab KpuBoJMHeitHOM Tpanenuu D paBua .
¥

X

y=¢

,,.'-”’D

0 1

L 3

Ipasunvuviti omeem: €-1

8. [lnst mpoBepkM Ha BexokecTh 0b110 mocesino 2000 cemsin, u3 kotopbix 1700 mpopoc.io.
CKo0JIbKO ceMsIH B CpeJIHeM B30MH/IeT U3 KaX/A0il THICYU MOCESTHHBIX?
Ilpasunvrwviii omeem: 850

o . o 3
9. HaiinuTe Heompeae1éHHbII HHTErpaj f \/de.

. 3 3
Ilpasunvruoiii omgemz Xﬁ +C

10. HaiiT mpou3BOAHYIO 32IaHHO (PYHKIIUH y2 + 2X2y —-x*=0
2X —4x

Ipasunvhoiti omeem: y' = —Z

2y +2X

11. Toukn MakcMMyMa H MUHMMYMAa HA3bIBAIOTCS TOUKAMHU
IIpasunvHroviil omeem: skcmpemyma

12. Cayyaiinas Be1nunHa X 3aJaHA PAJOM pacnpeaeIeHus:
X, —2 0 1 3
Pi 0.1 0.2 05 0.2

Eé maremaTnyeckoe 0kujaanue paBHO .
IIpasunvruviti omeem: 0,9

13. Touka, B koTOpo¥i rpaduk pyHKIUH MeHsIeT HanpaBJieHHe BHIYKJI0CTH, HA3bIBAETCS TOY-
KOH .
IIpasunvubiii omeem: nepecuba

14. OnpenesiéHHbIEe MHTETPAJILI BHIYUCISIOTCS 10 (hopmy.ie:
b

jf(x)dx:.

a

b
Ipasunvholii omeem: I f (x)dx = .F(b)-F(a)



15.CoBoxkynHOCTH Bcex nmepBoodpa3HbIx pyHkmun y = f(X)Ha3piBaeTcs

IIpasunbholii omeem: HeonpeodeleHHbIM UHMeSPaiom

OK.02HUcnonv3oeamv cospemennvle cpeocmea NOUCKA, AHAIU3A U UHMEPRPEMAUUN UH-
dopmayuu u unghpopmayuonnsvie mexnonozuu 013 6bINOJIHEHUA 3a0a4 NPOPeccUOHaANbHOU Oe-
menvHOCMU
3aoanus sakpvimozo muna:

1. Ykaxure popmy.y, KOTOpPasi HOCUT Ha3BaHUE MEPBOro 3aMeYaTeJbHOI0 (MePBOro CreNHaIb-

HOI'0) MmpejaeJia.
X

1
a) lim (1+—> =e
X

X—>00

x>0 X L
N lim(1+x)x=e
X—00

Ilpasunvnvit omseem: 2

2. IlpousBoanoii pynkuuu y = f (X) Ha3pIBaeTCAd ...
a) mpezeNl OTHOUICHUS pUpanieHns QyHKIUN K TPUPALICHUIO apTyMEeHTa

0) mpenen npupameHus apryMeHTa
B) Mpejien npupameHus GyHKIum
I') OTHOIICHHE NPUPAILEHHS HYHKIMH K TPUPAIICHUIO apryMEHTa

Ipasunvnuiii omeem: a

3. 'eoMeTpHyecKHuii CMbIC]I NPOM3BOIHON COCTOUT B TOM, YTO NPOU3BO/IHASI PABHA ...
a) CUHYCY yIJla HaKJIOHa KacaTeJIbHON K rpaduky (yHKIHHU K MOJOKUTEIbHOMY HAIPaBICHUIO

ocu Ox

0) TaHTEHCY yIJla HaKJIOHa KacaTelbHOH K TpaduKy QYHKIMH K MOJOKUTEIIbHOMY HalpaBJIeHUIO
ocu Ox

B) yrioBomy ko3¢ duuneHTy k kacarenbHo k rpaguky GpyHKIMH

r) yriaoBoMy ko3 dunmenty k cexyieit k rpaduky ¢ yHKIUU

IIpasunvnviii omeem: 6

4., YCcTaHOBUTE COOTBETCTBHE

1. (tgx) =-- A.%;
2. (ctgx)' =-- B g
3. (arcsinx)’ = - oviea®
4. (arccosx)' = -- B. cosZx ’
i
 sin?x

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

5.Hajigute npou3BoaHy0 pyHkuum y = 2x + sin x
a) 2X + cos X



0) 2 + CoS X
B) X - COS X
T) 2 - COS X

IpasunvHoiti omeem: 6

3aoanus OmMKpblmozco muna.

X2

y =
1. Haitiure npou3BoaHy0 GyHKIMH cosx .

2XC0S X + X2 sin X

IIpasunvnoviii omeem: y = 5
CoS™ X

lim x*-6x-7

2
2.Beruncanrh npegen *° X -1

Ipasunvroiti omeem: [

2
o v 3
3.HaiiTu npou3BOAHYIO0 32IaHHOI PYHKIHU Y = 4X~ + 3+/X — -z

3 4

_+_
2Jx  x°

Ipasunvuoii omsemy' =12x° +

4.Bep0ﬂTHOCTI) NMPOU3BECACHHUA IBYX 3AaBHCUMBIX coObITHii A 1 B BhIUHKC/IsIETCS 1O (bopMy.ﬂe

Ipasunvnoii omeem: P(AB)=P(A)P(B)

x

Isin xdx
5.BbIYuCIMTH Onpe/iesieHHbIi mHTerpas °
Ipasunvnoii omeem: 2

6. B ypue 10 mapoB: 3 kpacHbIX, S5 cunux u 2 6ecuBeTHbix. Hayrag Beinumaercs oaun map. Ka-
KOBa BEPOATHOCTD TOI'0, YTO BHIHYTh LIBETHOM map?
Ipasunvroiti omeem: 0,8

7. 'padux pynkuun y=f(X) nzodpaxen Ha pucynke. Toraa 3HaueHnne npon3BoOAHOM ITOMH PyHK-
MU B TOYKe X0 PABHO .
vh

Yo

I
30° l
Xq

Tx

. V3
IIpasunvnoii omeem: 5



8. [IpoBeneHo yeThbIpe U3MepPeHHs] HEKOTOPOIi ciayuyaiiHoii BesimunHbl (B cM): 8,9, 10, 13.
HajiguTe OeHKY MAaTeMaTHYEeCKOI0 O:KUAAHUS ITOH CIIYYAHHON BEeJIUYUHBI.
Ipasunvnoii omeem: 10

. . 4—-x
9. BepTukajbHOH acUMNTOTOM rpaguka PyHKIUHN y = A BJISeTCS IpsiMast X=....
Ipasunvnoiii omeem: -1

10. HaiiTu npou3BOAHYIO 3aJaHHO# yHKIIUN y2 + 2x2y -x?2=0
2X—4x

Ipasunvroiti omeem: y' = —Z

2y +2x

11. Touka, B koTOpOii noBeaeHue rpaduka GyHKUUM U3MEHSIETCS ¢ BO3PACTAHUA HA YObIBaHMe,
HAa3bIBaeTCH TOYKOM .
Ilpasunvuuiti omeem: maxkcumyma

12. Ha pucynke uzoopaxken rpapuk pynkuun Yy = f(X), onpenenennoii na unrepsaie (—6; 8).

Onpe)leJmTe KOJMIECTBO HEJIBIX TOUYECK, B KOTOPLIX IPOU3BOJIHAA (l)yHKIII/II/I MOJIOKUTEJ/IbHA.
YA

\ f(x) [
\ y=J(x I
\ /'/ \
AN
\\ /1 \
\ 1 / 8 | x
N/ /
W/ /
,.A//f

Ipasunvnuii omeem: 4

13. Touka, B KOTOpOIi NoBeeHUe rpaduka PyHKIUM U3MEHSIETCS ¢ BO3pacTaHus Ha YObIBaHHe,
Ha3bIBAETCH TOYKOM .
Ilpasunvnoviti omeem: maxkcumyma

14. ®yHKkuus, apryMeHToOM KOTOPOii siBJsieTcs: Apyrasi pyHKuus,Ha3bIBaeTcs
IIpasunvHolti omeem: cloHCHOU PyHKYUel

15. Ilnowaas kpuBoauHeiiHO# Tpanenuu D paBHa...
¥a

b ¥

IIpasunvuoviti omeem: 1
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