[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0

NHdopmaumsa o Bnagenbue:

ONO: YepHbiwosa MﬂHH@WPCTBO CEJIBCKOT'O XO31CTBA POCCUNCKON ®EJIEPAITNN

ﬁ;’fﬁ*g”b: Bp ]I_S—II HAVYYHO{TEXHOJIOT MYECKOM IMOJIMTUKNN OBPA3OBAHUS
o é:#:ﬁ OE I'OCYJJAPCTBEHHOE BIOJDKETHOE OBPA30BATEJIBHOE

YHUKanbHbIM ﬂpO

e068472ab7c50af6ed5238041c036b4770 FPEAKIIEHUE BBICIIET'O OBPA3OBAHVA
«HOHEKOHTFOEYIAPCTBEHHBIN ATPAPHbBIN YHUBEPCUTET»

(®I'BOY BO Honckoii 'AY)
JIoHCKOM arpapHbIii KOJUIEIK

OOKYMEHT NOANUCAH yTBEP}I{'Z[AIO
=ik ) ONEKTPOHHOM MNOAMNCHIO I
S popektop o YP u LIT
5 *‘IuSﬁiifiiii‘e’ffﬁiSQ"“WC““E“EFBC [Hupsies C.I.
[DeiictBuTeneH: € 28.08.2024 go 21.11.2025
«25» mapta 2025 1.

P®OH/J ONEHOYHbBIX CPEACTB I1O JIMCHUIIJIMHE

EH.01 Mamemamuxka
35.02.05 Aeponomus
CnennajibHOCTh
Ha baze 11 knaccos (cpednee obwee obpazosanue)
®opma o0yueHust O4Has, 3a0YHAA

Opranuszanus-pazpadorunk: deaepaibHOe TOCYyJapCTBEHHOE 010 IKETHOE 00pa3oBaTebHOE yupe-
KJCHHUE BBICIIET0 00pa3oBaHus «JlOHCKOM rocy1apCTBEHHBIN arpapHbIi YHUBEPCUTET»

Pa3zpadorunk:
Moxkpuesnu A.T". JIOLIEHT K.T.H. JIOLIEHT

[J5(0) (IO MKCH) (J1OJKHOCTD) (y4eHas CTeNeHb) (yueHoe 3BaHuE)

PaCCMOTpeHO H PCKOMEHI0BaHO:

Ha 3acemannn Metoanueckoro copera KoJsemxa nportokon 3acemanust oT  18.03.2025r. Ne 9
N.o. nupexropa JIoHCKOro arpapHOro KOJuiemaxa [Iupoxosa H.B.
(TIOITHCB) dUO

n. [lepcnanoscekuii, 2025 r.



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. Ilepuoguyeckuii yCTHbIH 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 2.111peaen pynxuun
[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 nopeaeHusipynkumi
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 nepeMeHHOM B onpesiesieHHOM unrterpaie. [Ipumep.
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

Kpurepun onieHKH yCTHBIX OTBETOB

KauecTBeHHast oneHka
Kpurepun o0pa3oBaTeIbHBIX
pE3yJIBTaTOB

OTBeTHI Ha BOIIPOCHI JaHbI B ITOJJHOM 06’B€M€, BBICKAa3bIBaHU A
CBA3HBIC U JIOTUYHBIC, UCITIOJIb30BAHA HaydHas JICKCHKA, IMpU- OTnangHO
BCACHBI NTPUMCPHI.

BOHpOC PACKPLIT HE B IIOJIHOM O6’LCM€, BBICKa3bIBaHUA B OCHOB-
HOM CBS3HBIC W JIOTMYHBIC, HMCIIOJIb30BaHAa Hay4dYHasA JICKCHUKa,
MMPUBCACHBI ITPUMCPHI. OtBeThl Ha BOIIPOCHI CUTHAJIU3UPYIOT O
HaJIMYHUH HpO6J’IeMI)I B IOHMUMaHHH TCMBbI.

Xopomo

OtBeTHl Ha BOITPOCEHI B 3HAQUUTEILHON CTEIIEHU 3aBUCAT OT IIO-
MOIIIX CO CTOPOHBI ITpETIoaAaBaTECIIA. Bricka3pIBaHUS HECBS3HBIE
1 HCJIOTUWYHBIC. Haquaﬁ JICKCHKAa HC HCIIOJIb30BaHA, IMPUMCPLI
HC NMPUBCICHBI.

Y 10BIIETBOPUTEITHHO

OTBeTHI HAa BONPOCHI OTCYTCTBYIOT. HeynoBnersopurensHo

3.2. [Ipumep TeCTOBBIX 3aJaHU I

1. Ilpu pewenuu cucmemut N TUHEHHBIX YPAGHEHUT ¢ N NEPEMEHHBIMU MOHCHO 80CHOJIb308AMbCA
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()(HUIMEHTOB IMHEHHO 3aBHCUMBI

a b
2. @opmyna evlMuUCIeHUA onpedesiumets mpemvezo nopaoka | d e cooepicum npouseeode-
g h

X =« O

HUA ...
A) cdk
b) bfg
B) adf
I') cth

3. lanvt mampuyot A = (1

3 4) u B= (:1 2) Inemenm 1-it cmpoxu u 2-020 cmonoya cym-

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

4. Keaopamnasa mampuua Ha3vleaemcsa 6blPOHCcOEHHOIL, eC/lu eé onpedeiumeib PageH ...
OTBeT: HyIIO

5.0npedenums munvl HeonpedeieHHoCmell U 6bIHUCUMb NPeOeslbl
lim, .- log. x2
1) My 3 1083

] 2
2) limy e oi5

+5
li 1 1
3) Iy o (; - x_g)
. tg?
4) llmx—IO xzz

6.Haitmu mouxu paspviéa (hynKuuu u onpeoeiums, KAK020 OHU pood

_ x*-9
DY x2—4x+3
(x+1)?%x <-1
_Jlx|—-1,-1=x<1
2)¥ 2,x=1
(x—1D%x>1

7. Haitmu npou3eoonuvie pynkyuii
Ny = 2x° —3x3+7x? -6
)y =3-5%+2

3)y = 4logz(2x® - 5)

4)y = 2sin(4x — 1)



5)y = 3arctg(5x + 2)

8. Haitmu unmezpanot
1. [sinexdx 2. [tgaxdx
sinxdx xdx
4 [

\ COBK~+x £ +a

9. Onvim npouseenu N paz, coovimue A npu Imom npouzowio M paz. Haiimu wacmomy nosnenenusn
coovimua A: n=m=100

a) 0,75

0) 1

B) 0,5

r) 0,1

10. Bpocuﬂu uzpaibHyro Kocmbo. Kaxosa GEPOAMHOCHIb, UM O évinaoem yemHoe Yucjio 04Ko6

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 demans 6pakosannasn, A — 2-ana demanv opaxkosannas, Az — 3-va demanv OPAKOBAHHAA.
3anucamv coovimue: B — 6ce demanu opaxoeannuie.

a)A, A, A, =B  6)A + A, + A, =B  6)AAA, =B  2)A A, A, + A A, A, + A A, 4, =B

1472473
12. Ilycmo A — pabomaem mawmuna, B: — pabomaem 1 —vtit komen (1=1,2,3). 3anucams codvimue:

YCMaHoeKa padomaem MauwiuHHO-KOMEAbHAA YCMAHOBKA padomaem, eciu padomaem MAuiuHa u
xomsa 0vl 00UH Komel.

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

13.Ha nonke paccmagunu N-momnoe codpanue couunenuii 8 npou3eoapvHom nopsaoke. Kaxoea se-
POAMHOCHD MO20, YMO KHUSU CIOAM 8 NOPAOKE 603PACMAHUA HOMEPOE MOMO8, eciu N = .

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

14. B cpynne 8 oegywiex u 6 rwonoweii. Hx pazoenunu na ose pasusie noozpynnul. CKoJ16K0 UcxX0008
O1a20NPUAMCIMBYIOM COOLIMUIO: 8Ce IOHOULU OKANCYMCA 8 00HOIL hoozpynne?

a)8 0)168 B)840 1)56
15. Monemy nooépocunu 3 paza. Kaxosa éepoamnocms mozo, umo “open’” évtnadem 3 pasza.
3 1 7 1
a)— 0)— 8)— 2)—
) 8 ) 2 ) 8 ) 8

16. B sawuxe 25 wapos, uz nux 10 6envix, 7 2oayovix, 3 sceamoix, 5 cunux. Haiimu eepoamuocmo
moz2o, umo Hayoauy ebIHymulil wiap Oeavli.



7 3
—  6)0,4 0,2 —
4 o ) 6) )

17. Onvim npouszeenu n pas. Coovimue A npouzowino npu 3mom M paz. Haitmu wacmomy nosnene-
Husa coovimusa A: n=10,m=2

a)% 602 5025 1)0,15

18. Beposamnocmo 6e30mKaznoit pabomsl 00HOU AUEUKU OOULHOU YCMAHOB8KU pagHa p. X — UUclo
0e30mKasno padomarouwux a4eex 00UNbLHOU YCMAHOB8KU 680 8pema 0ouku N kopos. Hauumu /1 (x).
r=09; n=10

a) 2,52

0)3, 6

B) 1,44

r 0,9

19. Ha ¢hakynememe yuamcsa cmyoenmol, He npojcusaoujue 8 oOUieHcUmuu u cmyoeHmsl, npo-
scusarowue ¢ oowencumuu. Ilycmo A — mHoNscecmeo eécex cmyoenmos paxynomema; B —
MHOMCECmE0 cmyoenmos gaxynvmema, npoxcusarouiux ¢ oowencumuu. Tozoa nepeceuenu-
em (A B) amux muoxcecme 6yoem...

a)  MHOXECTBO CTYJICHTOB (paKyiabTeTa, He MPOKUBAIOIINX B OOLICKHUTUH
0) MHOXECTBO BCEX CTYJEHTOB (paKyabTeTa

B)  MHOXECTBO CTYACHTOB (haKyJIbTETa, IIPOKHUBAIOIINX B OOIIEKUTHH.
r)  IIyCTO€ MHOXECTBO.

KpnTepml OIleHKH BBINOJHEHHUA TeCTOBBIX 3aJaHUM

85-100% mpaBUIBHBIX OTBETOB — 5 OAILJIOB;
75-84% npaBUIIbHBIX OTBETOB — 4 Oaina;
55-74% npaBUIIbHBIX OTBETOB — 3 Oasia;
Menee 55% npaBUIBHBIX OTBETOB — 2 Oasuia.



3.3. OneHka BBINOJHEHHBIX NPAKTHYECKHX Pa0d0T, KOHTPOJIb CAMOCTOSITeIbHON padoThl

OreHKa BBITIOJHEHHBIX MPAKTUYECKUX M JTAOOPATOPHBIX pa0dOT BKIIFOYAET MOJTOTOBKY OTYETA
1o paboTe W UX 3aIIUTY, B X0JI¢ KOTOPOU CTYIEHT 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 OMPEACIICHHOMN JIOTUYECKON MOCIeA0BaTEIbHOCTH, JIUTEPATYPHBIM S3BIKOM: OT-
BET CaMOCTOSTEIIbHEIMN;

- OIICHKA «XOPOIIO»: OTBET MOJHBIA U MPABWIbHBIM Ha OCHOBAaHWM U3YYEHHBIX TEOPU; MAaTEpHU-
aJI U3JI05KEH B OIPECIICHHON JTIOTUYECKOMU MOCIIeI0BATEILHOCTH, IPU 3TOM JOIYIICHBI 1BE-TPU
HECYIIECTBEHHBIC OITMOKHU, UCIIPABICHHBIC 110 TPEOOBAHUIO TIPETIOIABATEIS;

- OLIGHKA «YIOBJICTBOPUTEIILHO»: OTBET MOJHBIN, HO TIPU 3TOM JOIYIIECHA CYIIECTBEHHAs OIINO-
Ka, MJIH HEIIOJIHBIN, HECBSI3HBIN;

- OLIEHKA «HEYJOBIIETBOPUTEIHLHO»: TIPH OTBETE OOHAPYKEHO HETIOHMMAaHWE O0YUYaOITUMCS OC-
HOBHOTO COJIEP’KaHMs y4eOHOTO MaTepuaja Wid JOMYIIECHbI CYIIeCTBEHHBIC OMTUOKH, KOTOPBIC
00ydJarouuics He CMOT UCTIPABUTH MPU HABOSAIIUX BOMPOCAX MPEroaaBaTesl.

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

CKOC OLICHOK TCKYILICTO 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 nuddepenunpoBanHoro 3aueta. uddepeHrpoBaHHbIil 3a4€T BHICTABISIETCS HA OCHOBAaHUHU
TEKYIIHMX OLICHOK, IIOJy4YEHHBIX B TEUEHUH CEMECTpA.

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

OK 01.Be10upaTs crioco0blI pemieHHs 32124 NPO(PecCHOHAIBHOH NeATeJbHOCTH IPHMe-
HHUTEJbHO K PA3JIMYHBIM KOHTEKCTaM

3aoanus 3axkpvimoeo muna:
1. Ykaxurte (popmy.ibl, KOTOpPbIe HOCAT HAa3BaHME BTOPOr0 3aMevYaTeJbHOro (BTOPOro cCremu-
aJILHOr0) npeaea.(HeCKOJIbKO BAPUAHTOB OTBETOB)
. 1\*
a) lim (1+—) =e
X

X—00

6) lim(1+2) =e

x-0
9 Jim (143) =1

1
r) Jlci_r)r(l)(l +x)x=e

1
o lim(l1+x)x=e
X—00

IIpasunvhovii omeem: a, 2

2. YkakuTe yCcJ0BHe HeNPePbIBHOCTH (PYHKIUSI B TOYKe. (OAUH NIPABUJIbLHBIH 0TBET)
a) mpeaen QyHKIUH ceBa B 9TON TOUKe CYLIECTBYET U paBEH 3HAUCHHUIO (PYHKIIUHU B 3TOH TOUKE;



0) cymiecTByeT npesen GyHKIUA B 3TON TOYKE, U OH paBeH 3HAYCHUIO (PYHKITUU B ATOM TOYKE;

B) 00a OJJHOCTOPOHHHUX Tpeiena (GYHKIIMU B 3TOM TOUKE CYIIECTBYIOT U PaBHBI MEXy COOOI;

r) mpenen GyHKIUU CIIpaBa B 3TOM TOUKE CYIIECTBYET U PaBEH 3HAUYECHHUIO (PYHKIIUHU B 3TOU TOU-
Ke;

1) HET BEpPHOT'O OTBETA.

IIpasunvhoiti omeem: 6

3. Yka:kuTe BepHoOe onpeaesieHne npou3BoaHoi ¢pynkuun y=f(X) B Touke Xo.(0AHH NMpaBUIbHbII

OTBeET)

,  FOrotAn)— £ (xo)
a) f'(xo) = Jim ZRmmme

, - ot Ax)+ £ (xo)
6) f'(xo) = Jim ZEmmmtme

, P —f(xo)
B) f'(x0) = lim ===

r) f’(xo) — Allm fAx)+f(x0)

x—0 Ax

Ilpasunvuviii omeem: a

4. YcTaHOBHUTE COOTBETCTBHE

1) mepBbIii 3aMeyaTeNbHbIN MPEILT; 2) lim (1 N l)x _,
2) BTOpOU 3aMeYaTelIbHBIN Mpeer; x—00 \ x
3) npasuiio JlonuTais. 6) lim X _ 1

x-0 X

B)lim £ = |jm £
x-agd(x) x-ag/x)
Ipasunvnoviti omeem: 1-6, 2-a, 3-6

5.JocTaTouHbIM ycjioBHMeM YObIBaHUsIpYyHKIMHU f(X) siBjIsieTCA .... (OIMH NPABUJIbHBIA 0TBET)
a)f'(x)>0;
0)f'(x)<0;
B) f'(X)>0;
r)f"(x)<0;

IIpasunvhoiti omeem: 6

3adanus omkpwvimoz2o muna:
1. Haiigute npon3Boanyo pynkuuu y=tg(x) ¢ mouxe x=0.
Ipasunvroiti omeem: 1

3
2. 1nst pynkuuu f(X)=— T TOIKax=__ sBIseTCH TOYKO# 0eCKOHeYHOropa3pbiBa.
X—

IIpasunvnviii omeem.2

3.HaiiTu npon3BoAHYI0 3a1aHHOI QYHKIUM Y = 4X + e —Sin X
IIpasunvroviti omeem: 4 —COS X

4.BeposITHOCTH JIIOOOT0 COOBLITHSI €CTh HEOTPUIIATEIbHOE YU CJI0, HE TPEBOCXO/sIIee Ynciaa .
Ilpasunvnoiti omeem: 1

5.Heonpenenénnpiii naTerpai pynkuuu f(X) = sin2xumeerBu
Ipasunvuviti omeem: —0.5 cos2x + C



6. B ypue 200 ousieroB. U3 Hux 10 BoIMrpbimHbIX. BeposiTHOCTH TOr0, YTO NMEepPBbIA BBIHYTHIH
OnJIeT 0KaKeTCsl BBIMTPBIIIHBIM, PABHA .
Ilpasunvnuiti omseem: 0,05

7. [lnomaab KpuBoJMHeiHOM Tpanenuu D paBHa .
¥s

Foe

_,,/D

0] 1

“1F

Ipasunvuviti omeem: €-1
8. [li1s1 npoBepKHU Ha BCX0kecTh 0b110 mocessHo 2000 cemsin, u3 kotopbix 1700 mpopoc.io.
CKo0JIbKO ceMSIH B CPeJIHEM B30H/IET U3 KAKA0H THICIYU MOCESIHHBIX?

Ipasunvroiti omeem: 850

9. Indpepenuual oT HeonpeaeIeHHOT0 HHTErpajia paBeH NOAbIHTErPATbHOMY

Ilpasunvnviti omeem: svlpadicenuro

10. BepoiTHOCTB TOT0, YTO MPOU30Ii/I€T OTHO U3 IBYX HECOBMECTHBIX COOBLITHIH, paBHA
BEPOATHOCTEN ITHX COOBITHIA.
Ilpasunvnuviti omeem: cymme

11. Toukn MakcUMyMa U MUHUMYMAa Ha3bIBAIOTCHA TOYKAMH .
Ilpasunvnuviti omeem: skCcmpemyma

12. Cayyaiinas Be1nunHa X 3aJaHA PAJOM paclpeneIeHus:
X, 2 0 1 3
Pi 0,1 0,2 05 02

Eé maremaTnyeckoe 0kujaaHue paBHO .
IIpasunvnuviti omeem: 0,9

13. Touka, B koTOpOii rpaduk GyHKINHM MEHsIeT HANIPABJIeHHE BHINYKJIOCTH, Ha3bIBACTCSH TOY-
KOH .
IIpasunvHoiti omeem: nepecuba

14. Onpenenénnblii HHTErpaa GyHKIUHM BIYHCISETCS 10 (hopMyJie (Ha3BaHHE)
IIpasunvroiti omeem: HerotoHa-JleiOnuma

15.CoBokynHOCTH BcexX nMepBoo6pa3HbIX pyHkmun y = f(X)Ha3piBaeTcs

IIpasunbHulii omeem: HeonpeoeieHHbIM UHMeSPAaioM

OK.02Hcnonv3oeams coepemennle cpeocmea nOUCKa, AHAAU3A U UHMEPNPEManuu uH-
dopmayuu u ungopmayuonnvie mexnonozuu 01 6bINOIHEHUA 3a0a4 NPodheccuonanbHoll des-
menvHoOCmU

3aoanus 3axkpeimozo muna:



1. Ykaxure popmy.y, KOTOpPasi HOCUT HA3BaHUE MEPBOr0 3aMeYaTeJIbHOI0 (MePBOro CrnenuaIb-

HOI'0) nmpeaeJia (OAUH NPABUJIbLHbIH OTBET)
1 X
a) lim (1+—> =e
X—00 X
_ sinx
6) im——=e
x-0 X
X

1
B) lim (1+;) -1
X—00
sinx _ 1

r) lim
x-0 X

1
N lim(1+x)x=e
X—00

IIpasunvnoviti omeem: 2

2. IlpousBoanoii pynkumuu y = f (x) Ha3pIBaeTcs: (0MH NPABUJIbHBIN 0TBET)
a) MmpeJie OTHOIICHUS pUpalieHus (YHKIIUU K TPUPAIIECHUIO apryMEeHTa

0) mpeen npupameHus apryMeHTa
B) Mpejien npupameHus GpyHKIum
I') OTHOIICHHE NPUPAILEHHS GYHKIMH K TPUPAIICHHUIO apryMEHTa

IIpasunvnoviii omeem: a

3. 'eomeTpuyeckuii CMBICJI MPOU3BOJHONH COCTOMT B TOM, YTO NMPOU3BOAHAS PaBHa (0AMH Mpa-
BHJIbHBIH OTBET)
a) CHHYCY yIJIa HAaKJIOHAa KacaTelbHOW K TpaduKy QYHKIIMH K ITOJIOXKHUTESILHOMY HAIPaBICHUIO

ocu Ox

0) TaHTeHCY yriia HaKJIOHA KacaTelbHOU K TpaduKy (QYHKIMH K MOJOKUTEILHOMY HalpaBIeHUIO
ocu Ox

B) yrioBomy Koaddunnenty k kacatenbHoil k rpaduky QyHKIHH

r) yriioBoMy ko3¢ uimenty k cexymeit k rpadpuxy pyHkuum

Ipasunvhoiti omeem: 6

4. YcTaHOBHUTE COOTBETCTBHE

1 (tgx) = A—;
1-x2
2. (ctgx)' = - L.
3. (arcsinx)’ = --- oy
4. (arccosx)' = - B. o
1
 sinZx

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

S5.HajiguTe nNpon3BoAHYI0 PYHKIUM y = 2X + Sin X(0MH NPABUJIbHBIH OTBET)

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

Ipasunvroiii omeem: 6

3aoanus omkpvimo2o muna:



1. HaiizuTe Npon3BoaHyI0 PYHKIHH Y = COS X — X°
IIpasunvroviii omeem. —sin X — 2X

lim x°-6x-7

2
2.Beruncants npegea *—*  X° -1

Ipasunvroiti omeem: 1

3.BeposiTHOCTH HEBO3MOKHOTO COOBITHS PAaBHA
Ipasunvhoiti omeem: ()

4.BeposiITHOCTH MPOM3BEIEHHS ABYX 3aBUCHMBIX cOObITHII A 1 B BbIuncisieTcst mo gpopmyiie
(BcTaBuUTH YacTh (hopmyJinl)P(AB)= Pa(B).
IIpasunvruiti omeem: P(A)

x

J'sin xdx
5.BpruncuTh onpeesieHHbIH HHTErpaJ °
Ipasunvnoiti omeem: 2

6. B ypue 10 mapoB: 3 kpacHbIX, 5 cunux u 2 6ecuBernbix. Hayraa Bpinumaercsa oaun map. Ka-
KOBA BEPOSATHOCTH TOI'0, YTO BHIHYTh IBETHOM map?
IIpasunvruiti omeem: 0,8

7. . MaTepuabHasi TOYKA ABHKETCS NPAMOJIMHEHO 10 3aKOHY " (r) =61 48417 (rme X —
paccTosiHue OT TOYKH 0TCYeTa B MeTpax, t — BpeMsl B CEKYHIaX, M3MEPEHHOe ¢ HAYaJIa IBUKe-
nus). Haiinure ee ckopocthb (B M/c) B MOMeHT Bpemenn t=9 c.

Ipasunvroiti omseem: 60

8. IlpoBeaeHo YeThIpe H3MepeHUsI HEKOTOPOH ciay4aiiHoi Be1nuuHbI (B cM): 8, 9, 10, 13.

HajignTe oleHKY MAaTeMAaTHYEeCKOI0 O:KUAAHUS ITOM CJAYYAHHON BeJUYUHbI.
IIpasunvruviti omeem: 10

. . 4—-x
9. BepTuKaJIbHON acCHMITOTON rpaduka GyHKUMHN y = -, IBJISIETCH NpAMAast X=....
X

IIpasunvnwviii omeem: -1

10. Haxoxxnenne npenesna pyHKIMH ¢ IOMOIIbIO IPOM3BOAHOM, HA3bIBACTCH NPABHJIOM

IIpasunvhoviti omeem: Jlonnrans

11. Touka, B KOTOpOI1 NOBeAeHHe rpaduka PyHKIMN H3MEHsAeTCs ¢ BO3pacTaHus Ha yObIBaHHe,
Ha3bIBaeTCs TOYKOM .
IIpasunvrviil omeem. maKcumyma

12. Ha pucynke n3zoopaxen rpapux ¢pynxkuuu y = f(X), onpenesiennoii Ha unrepsaJe (—6; 8).
Omnpenesanre KOJIUYECTBO HEJIbIX TOYEK, B KOTOPbIX NPOU3BOIHAN (DYHKIMHU MOJI0KUTEIbHA.



YA
™
= f( x) !J \

y
\ /
\\ ‘ 1 \ i
1

+

Ilpasunvruviii omeem: 4

13. Touka, B KoTOpPOi MoBeJAeHUE rpaduka PyHKUNH U3MEHSAETCH ¢ BO3PACTAHUSA HA YObIBaHUe,
Ha3bIBaeTC TOYKOM .

Ilpasunvruiti omeem: maxkcumyma

14. ®ynkumsi, apryMmeHTOM KOTOPOH sABJIsSeTCS APyras GyHKIUsA,HA3bIBAETCSA
IpasunvHolii omeem: cl0HCHOU YHKYUEl

15. Ilnomaas kKpuBoJIMHeliHOM Tpaneuuu D paBHa...
ylk

bl ¥

Ilpasunvroiti omeem: 1
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