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OneHouyHble MaTepuaibl AUCHUIUIMHBI pa3paboTaHa B COOTBETCTBUU C
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38.02.01 DxoHOMUKA U OyXranTepcKui y4eT (110 OTpaciisiMm)

OueHouHble MaTepHalibl 0OCYXKJIEHbI Ha 3acefaHuu Kadenpsl MHOOPMAIMOHHBIX
TEXHOJIOTHI, yueTa U SKOHOMUYECKON Oe30macHoCTH MPoTOKoJI Ne 7 oT «21» mapra
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ITacopT OLIEHOYHBIX MATEPHAIOB

OueHoYHbIE MaTEpHUAIIBI PEIHA3HAYEHBI ISl IPOBEPKHU PE3YIBTATOB OCBOCHUS
y4eOHOM JUCUMIUIMHBI MareMatuka MporpaMMbl MOATOTOBKH — CHEIMAIMCTOB
cpeaHero 3BeHa 1o crnenuanbHocTd 38.02.01 DxoHOMUKa U OyXranTepckuil yuer (1o
OTPACIISIM).

OMa  BKIIOYAKOT KOHTPOJBHBIE MATEPUANIBl [JI1 NPOBEACHUS TEKYLIETO
KOHTPOJISL M MPOMEXKYTOUHOU aTTecTaliui B popme AuddhepeHIupOBaHHOTO 3a4eTa U
HK3aMEHa.

OMp pa3paboTaHbl Ha OCHOBAHHH ITOJIOKESHUMN:

- OCHOBHOW TpodeccHoHaTBLHOW 00pa30BaTEIHHONW MPOTPAMMEI TI0 CIICIIHATIBHOCTH
38.02.01 DxoHOMUKA U OyXTanTepCKuil yueT (110 OTPacisiM).
- [porpaMMbl Y4eOHOU TUCUUIIMHBI MaTeMaThka.

[Ipouecc M3yuyeHus: TUCUMILIMHBI HAMPABIEH HAa YaCTUYHOE (DOPMHUPOBAHHE Y
00yyYarommxcst OOUUX KOMITETCHITUH:

OK 01. Beibupats criocoObl pemieHus 3ana4d npodeccnoHamIbHON AeSITENbHOCTH
MIPUMEHUTENBHO K Pa3IMYHBIM KOHTEKCTaM;

OK 02. MHcnonb3oBaTh COBpEMEHHBIE CPENICTBA MOKCKA, aHAIM3a U MHTEPIPETAIIH
uHbpopMalluu U UHPOPMAIIMOHHBIE  TEXHOJIOTWUM  JUISl  BBIIOJHEHUS  3ajad
npo(heccuoHaNbHON e TENbHOCTH;

OK 09. I[MTons3oBatbest mpohecCHnoHaTbHOM JOKYMEHTAIMEN Ha TOCYAapCTBEHHOM U
WHOCTPAaHHOM $I3bIKAX;

[1K 1.1. O6pabaTsiBaTh MEPBUUHBIE OyXTadTEPCKUE TOKYMEHTHI.

[1K 1.2. Pa3zpabarbiBaTh U COTJIACOBBIBATH C PYKOBOACTBOM OpraHU3aluu padboumnit
IJIaH CYETOB OYXTaJITEPCKOTO yuyeTa OpraHUu3aliH.

[IK 1.3. IIpoBOAHUTH YUET IEHEKHBIX CPEACTB, ODOPMIISITh I€HEKHBIE U KACCOBBIE
JOKYMEHTBI.

[1K 1.4. ®opmupoBath OyXraarepckue MpoBOAKHU MO YUETY aKTHBOB OpraHU3allMiHA
OCHOBE paboyero MiaHa cyeToB OyXTrajaTEepPCKOTo y4era.

[IK 2.1. ®opmupoBath OyXraiTepckue NpoBOAKHU MO YUETY UCTOYHUKOB aKTUBOB
OpraHM3aly Ha OCHOBE pabOoyYero mjiaHa CYeToB OyXTajTepCKOro yuyera.

ITIK 2.3. [IpoBOANTH NOATOTOBKY K MHBEHTAPU3ALIMKU U POBEPKY JACHUCTBUTEIBHOTO
COOTBETCTBUS (PaKTHUECKUX JAHHBIX MHBEHTAPU3aLUU JAHHBIM yYeTa.

[IK 2.4. OTtpaxkath B OyXTraJTepCKUX MPOBOJKAX 3a4eT U CHHCAHUE HEA0CTAaYu
LIEHHOCTE (peryJupoBaTh WHBEHTAPU3ALMOHHBIE PA3HMIIBI) MO PE3yJIbTaTam
MHBEHTAPU3ALIHH.

[1K 2.6. OcymiecTBiasTh cOop HHGOPMAIMH O ACSITEIBHOCTH 00BEKTa BHYTPEHHETO
KOHTPOJIS TTO BHIMIOJTHEHUIO TPEOOBAHMI MPAaBOBOM M HOPMATUBHOM 0a3bl U
BHYTPEHHHUX PETIAMEHTOB.

[1K 2.7. BbINONHATH KOHTPOJIbHBIE MPOLIETYPhl U UX TOKYMEHTUPOBAHUE, TOTOBUTH
1 0(pOpMJISITH 3aBEPILIAOIINE MAaTepUAIbI IO pe3yJIbTaTaM BHYTPEHHETOKOHTPOJIS.
[IK 3.1. ®opmupoBath OyXraaTepckue MPOBOJKH M0 HAUYKCIECHUIO U MEPEUUCTICHUIO
HAJIOTOB U COOPOB B OIOKETHI PA3IMYHbBIX YPOBHEM.

[1K 3.2. OpopMasTh IIaTeKHbIE JOKYMEHTHI JJIs IEPEUYHUCIICHUS HaJIOTOB U COOPOB



B OIO/IKET, KOHTPOJUPOBATH UX IIPOXOKIACHHUE IO PACUETHO-KACCOBBIMOAHKOBCKUM
OIlEpaLUsIM.

[1K 3.3. ®opmupoBaTh OyXraaTepcKue NpOBOAKU MO HAYMCIECHUIO U MEPEUUCICHHUIO
CTPaxOBbIX B3HOCOB BO BHEOIOKETHBIE (POH]IbI U HAJIOTOBBIEOPTaHBbI.

[1K 3.4. OopmisaTe muaTeXHbIE JOKYMEHThI Ha IIEPEUYHUCICHUE CTPAXOBBIX B3HOCOB
BO BHEOIO/KETHBIE (DOH/IBI U HAJIOTOBBIE OpPraHbl, KOHTPOJIMUPOBATh UX MPOXO0KICHUE
10 paCYETHO-KaCCOBBIM OAHKOBCKUM OIEPALUSIM.

[IK 4.1. OTpaxaTb HapacTaOIMM UTOTOM Ha cYeTax OyXraJTepcKoro

ydeTa UMYIIECTBEHHOE U (PMHAHCOBOE MOJI0XKEHUE OpPTraHU3alluH, OMPEIEsITh
PE3yJIbTATHI XO3IUCTBEHHON AEATEIBHOCTH 3a OTYETHBIN ITEPUOJ.

[1K 4.2. CoctaBnath (opMbI OyXraaTepcKoil OTYETHOCTH B YCTAHOBJICHHBIE
3aKOHOJATEIBCTBOM CPOKHU.

I1K 4.3. CocTaBmsiTh (OTYETHI) M HAIOTOBBIE ACKIAPAIIMH 110 HAjoraM U coopam B
OI0JI’KET, yUUThIBasi OTMEHEHHBIN eTMHbIN connanbhubiil Hasor (ECH), oTueTtsl o
CTPaxoOBbIM B3HOCAM B rOCYJJapCTBEHHbIE BHEOIOIXKETHBIE (POHIBI, @ TAKXKE (POPMBI
CTaTUCTUYECKON OTUETHOCTH B YCTAHOBJICHHBIE 3aKOHOIATEIHCTBOM CPOKHU.

I1K 4.4. [IpoBOAUTH KOHTPOJIb U aHATN3 UH(POpMAIIUK 00 UMYIIECTBE U

(bMHaHCOBOM MOJIOKEHUH OPTaHU3ALNH, €€ IIATEKECTIOCOOHOCTH U T0XOJHOCTH.

B pesynbrare u3ydeHuss yuyeOHOW JUCIUIUIMHBI OOYYAIOMIMICS OJDKEH

yMeThb:

g pemaTh 3a/layd Ha OTHICKAaHHWE MPOU3BOJHOMN CIOKHOM (PYHKIIHMH,
IIPOU3BOJIHBIX BTOPOTO U BBICIINX MOPSIKOB;

g IIPUMEHATh OCHOBHBIE METOJBl MHTEIPUPOBAHUSA NPU PELICHUH
3a/1ay;

o IPUMEHATh METOJIBl MAaTEMaTUYECKOTO aHalIu3a IpPU pPELICHUU
3aJa4  NPUKIAIHOTO  XapakTepa, B TOM 4YHUCIE NpOPecCHOHATbHON
HaIIpaBJICHHOCTH.
3HATH:

o OCHOBHBIE TIOHATUSA U METOJIBI MATEMATUYECKOI0 AHAJIN3A;

g OCHOBHBIE YHCJIIEHHBIE METO/IBI PELIEHUS MPUKIAJIHBIX 33/1a4.

B pe3yJsbTaTe nNpoBepKHu OCYyLIECTBISETCH OLEHKA CJeAYIONIUX MOKAa3aTeJieii:

KonTtponmupyemsbie KonTtponupyemsbie HaunmenoBanue
No pasieibl pe3yJIbTaThl OIICHOYHOTO CPEJICTBA
/1 (TeMBbI TUCITUTIITUHBI ) oOy4eHus
1 2 3 4
1. | Beenenne OK 01, BreayauropHas
OK 02, camocTosTeNnbHas paboTa
OK 09 (nmpe3eHTanus)




Pa3nea 1. Teopus

npeaesioB
2.| Tema 1.1. IIpeaen pyHkumun. OK 01, YceTHBIN onpoc
HenpepbiBHOCTH (YHKIHH. OK 02, [TpakTuyeckas pabora
OK 09 [TpoBepounas pabora
Tect
Bneaynuropnas
caMmocTosiTeNbHas paboTa
Pazgea 2.

JAunddepennuanbHoe ucuncjieHmne

3. Tema 2.1.1Ipou3BoaHbIe OK 01, YcTHbIi onpoc
pyHKuMn OK 02, [IpakTuueckas pabora
OK 09 Tect
Bneaynuropnas

CaMOCTOATCI/IbHAsA pa60Ta

4. Tema 2.2. UcciaenoBanmne OK 01, VYcTHbIi onpoc
(pYHKUIMH ¢ TOMOLIbIO OK 02, [IpakTnueckas padbora
MPOU3BO/IHOM. OK 09 KonTponbras padbora
Tect
Bneaynuropnas

camocCTosITeNIbHas paboTa

Paznea 3.
HNHTerpajbHoe HCYHCICHUE

5. OK 01, YcTHBIN onpoc
Tema 3.1. Heonpenenennblit OK 02, Ipakruyeckas pabora
HHTErpaj OK 09 KonrtponsHas pabora
Tect
Breaynuropnas
camMocCTosATeNbHas paboTa
6. Tema 3.2. OnpenesieHHbIH OK 01, VYcTHbI# onpoc
HHTErpaji OK 02, [TpakTuueckas padbota
OK 09 CamocrosTenbHas paboTa
Tect
Breaynuropnas

CaMOCTOATCIIbHaA pa60Ta

SAJAHMSA JJIA KOHTPOJISA U OHEHKUW OCBOEHUA
MMPOT'PAMMBI YUYEBHOM JIUCHUATLTAHBI

KoHTpoas u oleHka OCBOCHHS Y4yeOHOW IUCIHUIUIMHBI MPOBOAUTCA B dopme
YCTHOTO OIpOCa, MHUCHBMEHHBIX MPOBEPOUYHBIX, KOHTPOJBHBIX pPaOOT, BBINOJHECHUE
MPaKTUYECKUX 3aJIaHUN U CAMOCTOSATENbHBIX pa0d0T, TECTOBBIX 33JJaHUI U peIlIeHUs 3a/1a4.

Kpurepuu omuodox:



Krpy 6 bl M omubkaM OTHOCATCS OIIMOKH, KOTOPbIe OOHAPYKUBAIOT HE3HAHUE
ydamuMucs (QOpMyJ, TpaBUi, OCHOBHBIX CBOMCTB, TEOpeM U HEyMEHHE UX
IPUMEHSTH; He3HAHUE MIPUEMOB pPEIICHUs 3a/1a4, pacCCMaTPUBAEMbIX B yUEOHUKAX,
a TaKk)Ke BBIYMCIUTEIbHBIC OMIUOKH, €CITH OHU HE SBIISIOTCS OMTUCKOI;

KHerpy 0 bl MomubkamM OTHOCITCS: TIOTEPS KOPHS MIIM COXPAaHEHUE B OTBETE
IIOCTOPOHHETO KOpHS; OTOpacbiBaHue 03 OOBSCHEHWH OJHOTO W3 HUX U
pPaBHO3HAYHBIE UM;

K H e 1 0 494 e T a M OTHOCIATCA: HEpalMOHAIBLHOE pEIIeHUE, OIUCKH,
HEJI0CTaTOYHOCTh WM OTCYTCTBHE MOSCHEHH, 000CHOBAaHUHN B PEIICHUSAX

Kpurepumu onieHk# yCTHOT0 onpoca:

«5» - OTBET MOJHBIN, APTYMEHTUPOBAHHBIN

«4» - OtBeT TpedyeT AOMOTHEHU

«3» - OTBET pacKpbIBAECT C HABOASIIMMHU BOIIPOCAMHU
«2» - OTKa3bpIBaeTCs OTBEYATh

Kpurepuu onneHuBaHus TeCTOBBIX 3aIaHUI

Tect oneHnBaeTcs 1Mo 5-0aqbHOMN MIKAJIE CICAYIONIUM 00pa3oM:
Ouenka «5» coorBercTBYET 91% — 100% npaBUIBHBIX OTBETOB.
Ouenka «4» coorBerctByeT 71% — 90% npaBUIIBHBIX OTBETOB.

Ouenka «3» cootBetcTBYET 51% — 70% npaBuiibHBIX 0TBETOB. OlIEHKA
«2» cootBerctBYeT 0% — 50% MpaBUIBHBIX OTBETOB.

Kpurtepun onieHKu padoThl CTYACHTOB HA IPAKTHYECKOM 3aHATHH

Kputepnn OoLieHKH BBINOJHEHUS IPAKTUYECKUX 3aJaHUM.

OueHka «OTJIIMYHOY» CTABUTCS, €CIU CTYJEHT BBINOJIHUI padoTy B OJHOM 00BbEME C
coOJII0/IEHHEM HEOOXO0IUMO TOCIE0BATEIbHOCTU JEHCTBUI; B OTBETE IPABUIBHO
M aKKypaTHO BBINIOJIHAET BCE 3alHUCH, TaONHIIbl, PUCYHKH, Tpa(UKH, BEIYUCICHUS;
MPaBUJILHO BBIMOJIHSIET aHAIU3 OLIMOOK.

OneHka «XOpoIlI0» CTaBUTCS, €CIU CTYAEHT BBIMOJIHWI TpeOOBaHMS K OLeHKe "5",
HO JOMYUIEHBI 2-3 HEA0YETA.

OueHka «yJOBJIETBOPUTEIBHO» CTABUTCS, €CIM CTYACHT BBINOJHUI PaboOTy He
MOJIHOCTBIO, HO OOBEM BBIMOJIHEHHOW YacTH TAKOB, YTO IO3BOJISIET MOJYYHTh
paBUJIbHBIE PE3YJbTaThl M BBIBOJBL; B X0OJI€ MPOBEACHUS PabOThI ObLIN JOMYIIECHBI
OIITHOKHU.

OneHka «HEeyIOBJIETBOPUTEIIbHO» CTABUTCS, €CJIM CTYJEHT BBIMOJHUI paboTy He
MOJIHOCTBIO WJIM OOBEM BBINOJIHEHHOW YacTh paboThl HE MO3BOJISIET CHAENATh
IPaBUJIbHBIX BBIBOJOB;

KpnTepnn OICHKH MUCbMEHHBIX KOHTPOJBbHBIX U CAMOCTOATEC/IbHBIX paﬁoT

OTrmMeTKa «5» cTaBUTCS, €CIIN:



paboTa BBIMIOTHEHA TOJHOCTHIO; B JIOTUYECKHX PACCYXKICHUSAX W OOOCHOBAHHH
pelieHuss HeT MpoOeoB M OLIMOOK; B PEIICHUH HET MATEMaTHYECKUX OILIMOOK
(BO3MOHA O/IHA HETOYHOCTh, ONTUCKA, HE SIBJIAIONIASCS CIEICTBUEM HE3HAHUS WU
HEMOHUMAaHUs y4eOHOTO MaTepHaa).

OtMmeTka «4» CTaBUTCS, €CIU:
paboTa BBINOJIHEHA MOJHOCTHIO, HO 0OOCHOBAHMSI 11arOB PEIICHUs HEOCTATOYHBI
(ecmu ymMeHuEe 0OOCHOBBIBaTh PacCy Xk ACHUS HE SIBISUIOCH CIIEHUAIBHBIM 00bEKTOM
MPOBEPKHU); JAOMyIIEHA OJHA OINMOKa WJIM JBa-TPU HEJOYETa B BBIKJIAJKAX,
PUCYHKaX, uepTekax WM rpadukax (ecimd 3TH BUIbl PabOTHl HE SBISIUCH
creuuaIbHbIM 0OBEKTOM MPOBEPKH).

OtmMmeTka «3» cTaBUTCS, €CIIH:
JOMYIIeHBI 0oJiee OJHOW OMIMOKK Wi Oojee ABYX-TPEX HEIOYETOB B BBIKJIAIKAX,
yepTexkax Wik Tpadukax, HO ydalluiics BiajeeT 00s3aTeIbHbIMH YMEHUSMH IO
IIPOBEPSIEMON TEME.

OT1MeTKa «2» CTaBUTCS, €CIIH:
JIOMYIIEHBI CYIECTBEHHBIC OMMOKH, TTOKA3aBIINe, YTO YUaIUHCs HE BIaJIeeT
00s13aTeIbHBIMH YMEHHUSIMH T10 JJAHHOK TeMe B TIOJIHOM Mepe

OtmeTtka «1» cTaBUTCS, €CIIH:
paboTa ToOKa3zajga IMOJHOE OTCYTCTBHE Yy YydYallerocss oOs3aTeNIbHbIX 3HAHUU U
YMEHHI MO MPOBEpsSEeMON TeMe WJIM 3HAYUTEIbHAs 4acTh paOOThI BHITIOJHEHA HE
CaMOCTOSTEIBHO.

2.1. 3apaHus I TEKYIIEro KOHTPOJIs

BBenenue
Tema: IIpeamer u 3agaum Kypca. Pojib MaTeMaTHKH U MATEMATHYECKHUX
3HAHUH B MOATOTOBKE CNENUAJIUCTOB H30paHHOM npodeccum.

BHaeaynuropHasi camocTosiTeJibHAs padora:
[ToaroroBka npe3eHTau 10 TEMaM:

MareMaTrka Kak METOJ M SI3bIK TTO3HAHUS OKPY’KAFOIIETO MUpPa

«Ponp MaTemaTuku B mpodeccun IoprcTar

«MaremaTrka B COBPEMEHHOM MHPE»

«Marematuka B Moel Oyayiien mpodeccumn

«MaremaTrdecKkue 3HaHUS U HaBBIKM HEOOXOUMBIE COTPYIHUKY (poHIa
COIMAJIBHOTO 00€CTIeueHuUs, TIEHCUOHHOTO (hOHTA»

ok wWwh e



Paznen 1. Teopusi npeaesnoB. HempepbIBHOCTD.

Tema 1.1. Ilpenen pynkuuu. HenpepoIBHOCTH (PyHKINH.
Bomnpocel 1J151 yCTHOT0 onpoca 1no reme.

1. MaiiTe onpezaeseHue npeaena B TOUKE.

2. OOBsCHUTE PACKPBITHE HEOMPEICIECHHOCTH 2.
0

3. [aiite onpenenenue npeaena GyHKIUN Ha OECKOHEYHOCTH.
4. OOBSICHUTE OCHOBHOM METOJ] pACKPBITHS HEONPEIETECHHOCTH 2.

[o¢]

5. ChopmynupyiiTe TeopeMbl 0 Ipeaeax.
6. ChopmynupyiiTe 1 HANUIIKUTE TIEPBHIN U BTOPOM 3aMedaTeNnbHbIC TPeIebl.

CoBMecTHasi IpakTHYecKas padora «Beryuciaenne npeaesios. PackpbiTue
HeomnpeeJdeHHoCcTe». (Pemenne 3aganuil y JOCKM)

x00 SIN 4X 3x
a) lim 2,x2 0 x - ) limO01 010 0000
a1 ;
ol 00
Ex05x 01 2x2 05x 03
0) lim 5 (¥=3;3=1;3-2) xoooe3x 0 11x O 6
8x°03x*09
B) lim . x
im ;
2
xooo 2Xs 2% F) xomo Sin15x
O0s5; . +4-2
12% VxZ+9-3
Jl) lim 8x3—3x2+2x e) L

X—o0 4x2—-2x+1 X

3)  lim (x2—3x+ 1) x—2
x) lim (1 + 1x+4

-) K) lim sin 5x.
X—00 X .
x00 SIN14X
o M) limO1 0150 s« .
sin 9 X

IIpoBepounasi padora B rpynmax



Bapuanr — 1.

Beruucnure

3x2-16x+5 IIPEACIT

" %55 3—VZx=T
Bl. lim 3x%2-17x+10; x-5

5—x

5. 3 lim V-1
- —_Z—V,B 3x )’(_)

4 lim 2x3+x+1 .
. —_— )
X—00 * 3x +

x+1xlim (1) _ 2

X—00

sinl7

. X
lim “=xo

sinl2x

Bapuanr - 2.

Brruucnure npenensi.

1.

3x2-2x—1

lim 4x?-7x+3

x—1

2. lim X
x—0 3§+xf§_7§fx

3

- Sxt—x
4. lim 4 342x,
x—00 X —8X +1_X

5. lim (1 +}.

X—00

6. lim sin 7x xo0sin13x

Tect o paszneay 1 : «Teopust npeneaoB. HenmpepbIBHOCTHY.

1. Eciam kaxaoMmy 4YHMCIy n W3 HaTypajlbHOro psga umcena 1, 2, 3, ... n
MOCTaBJI€HO B COOTBETCTBHE BEIIECTBEHHOE YHCIIO Xn

BCIICCTBCHHBIX YHCCJI

X1,X2,X3, ... Xn, ... HQ3bIBA€TCA...?

Bapuanr 1

5

a) YUCIIOBOM IMOCJICI0BATEILHOCTHIO;

0) YMCIIOBOM HENMPEPHIBHOCTHIO;
B) YHCJIOBOM MPEACIHbHOCTBIO.

9

TO MHOXECTBO

2. UTo W3 NpUBEIEHHOTO HIKE HE SBIISETCS MOCJIEI0BATEIILHOCTHIO?



a) MOCJIEA0BATEIBHOCTD JIEMEHTOB YMCIOBOTO MPOCTPAHCTBA

0) pyHKIMS, ONIpeesieHHas: HA MHOXKECTBE HATyPaJIbHbBIX YUCEN

B) YIOPSJOYEHHBII CIMCOK 3JIEMEHTOB HEKOTOPOI'O MHOXKECTBA

') IOCTOSIHHASI, K KOTOPO HEOTPaHUYEHHO NPHUOIMKAETCS HEKOTOpasi IepeMeHHas
BEJIMYMHA, 3aBUCAILASA OT APYTrOM NEPEMEHHON BEIIMUUHBI

3. Kakas 310 mmocienoBaTeabHOCTL 123 7 Y,
a) yObIBaroIiasi ¥ orpaHlyeHHas; 2 ,,,3 4. #»+

0) Bo3pacraroias U orpaHuYeHHas;
B) BO3pacCTaIoIas U HEOTpaHUYEHHas;
r) HeyObIBaloIIast U HeOrpaHHMYCHHAS.

4. Kaxkas QyHKIMS Ha3bIBaeTCs OECKOHEYHO MaJoi?
a) lim a(x) = oo B) lim a(x) = A x>0 x—0
6)lima(x) =0 r)lima(x) =1 x-0 x—0

5. IlpousBeneHre 0€CKOHEYHO MAJIOW HAa OTPAHUYCHHYIO (DYHKIUIO €CTh. . .7

a) KOHEYHas

0) 6eckoHeUHas

B) 0€CKOHEUHO OO0JIbIIIas
r) OECKOHEYHO Majiast

L 2%%4x+1
lim

6. Bbruucaute npegen xow 3x2-1

a) 2/3; 0) 2/4; B) 1/2; r) 1/4.
2
7. Bpramcauth lim*—* npeaen
X—00 X_\/;
a) 1 0) oo B) 3 r)2
sin 5x

8. Bbruncnurh npeaen fim xx0O0



a) He cymecTtByet 0) 0 B) 00 r)5

9. Beruucnuth npenen lim 001 000 1x 000002«
00 O ooo

x 000
a) e? 0)e 5 B)I ) ©
10. Beruncnuts npenen lim (1 — )x

X—00 X
a)e 0) e® B) 1/e5 r)e-1

Bapuant 2

1. Ecam kaxaoMmy 4YMCIy n W3 HaTypallbHOro psga umcen 1, 2, 3, ... n,

IIOCTABJICHO B COOTBCTCTBUEC BFCIICCTBCHHOC 4YHUCIO Xn , TO MHOXKCECTBO
BCIICCTBCHHBIX YHMCCJI

X1,X2,X3, ... Xn, ... HA3pIBACTC...?

a) YMCJIOBOMU MOCJEI0BATETbHOCTBIO;
0) YMCIIOBOM HENMPEPHIBHOCTHIO;

B) YHMCJIOBOM NPENETbHOCTBIO;

2. UTto Ha3bpIBAIOT BEIMYMHON, K KOTOPOW CTPEMUTCS paccMaTpuBaeMas (pyHKIWs
IIPU CTPEMJIEHNH €€ apryMEHTA K TAHHOW TOYKe?

a) npenen QyHKIuu

0) GyHKIIHMSI, oNIpe/ieIeHHas Ha MHOYKECTBE HATypaIbHbIX YHCEIT

B) YIOPSIOUYEHHBIN CIIMCOK 3JIEMEHTOB HEKOTOPOT'O MHOKECTBA

I') IOCTOSTHHAS, K KOTOPOM HEOTPAaHHUYCHHO MPHUOIMKACTCS HEKOTOpAs MepeMeHHast
BEJIMYMHA, 3aBUCSIIAS OT IPYTrod MePpEeMEHHON BEIUIMHBI

3. Kakas sto nmocienoBarenpHocts 1,1,1, ...1_,...72 3 n
a) yObIBaroIasi ¥ OrpaHNYCHHAS;

0) Bo3pacTaroias 1 orpaHuYCHHAas,

B) BO3pacTaroiias U HeorpaHuYCHHaS;

') HeyObIBaroasi 1 HEOrPpaHUYECHHAS.

4. Kakast pyHKIMS Ha3bIBaeTCsl OECKOHEYHO OOJIBINION?


http://ru.wikipedia.org/wiki/%D0%A4%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D1%8F_(%D0%BC%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0)
http://ru.wikipedia.org/wiki/%D0%A4%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D1%8F_(%D0%BC%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0)
http://ru.wikipedia.org/wiki/%D0%A4%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D1%8F_(%D0%BC%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0)
http://ru.wikipedia.org/wiki/%D0%A4%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D1%8F_(%D0%BC%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0)

a) lim a(x) = oo B)lima(x) =A
x=0 x—0

6) }(gr()l a(x) =0 r)lima(x) =1

5. TlpousBeneHune OECKOHEUYHO MaJION Ha OTPaHUUYEHHYIO (PYHKIIMIO €CTb. .. "

a) KOHEYHas

0) 6eckoHeUHas

B) O€CKOHEYHO OOJIbIIas
r) OECKOHEYHO Majiast

6. Bperuucauthb lim 2~ npeaen
X—0C0o x2 +1
a) 0; 0) 2; B) 1; r) 4.
2
7. Bpruucauthb npenen lim xO02x0O1
a) HE CYIIECTBYET; 0) 0; B) 2. T) 1
3 2
Sin X
8. Bprumcnuth npeaen lim oo 3x
X
a) 1/2 6)1/3 B) 1 r)2

1
9. Bpruucnute mpeaen lim T (1)«
X

X—00

a)e 0)1/e® B) e* r)e-1/3
4

10. Beraucnuts npenen lim (1 +
_)x+3

X—00 X

10



a)e 0) e* B) 1/e5 r)e-1

Bapuanr 3

1. Ecnum kaxaoMy 4YMclly h M3 HarTypalbHOTO psga yucen 1, 2, 3, ... n,
MOCTABJICHO B COOTBETCTBUE BEIIECTBEHHOE YHUCIO Xn , TO MHOXECTBO
BEIIIECTBEHHBIX YMCET

X1,X2,X3, ... Xn, ... HA3pIBa€TCH...?

a) YUCIIOBOM MOCJIEIOBATEIILHOCTHIO;
0) YHUCITOBOM HENPEPHIBHOCTHIO;

B) YKCJIOBOM NPEIETHbHOCTBIO;

T') YUCJIIOBOW OTPAHUYCHHOCTHIO.

2. Urto Ha3pIBaIOT HEKOTOPHIMH IINPOKO U3BECTHBIMH MaTeMaTHYeCKUMHU
TOKJIECTBAMH CO B3SITUEM IIpejiena? a) MOociIe10BaTeIbHbIE MPEEIIb
0) BEJIMKOJIEITHBIE MPEEIbI

B) 3amMeYaTesIbHbIE TIPEIeIIbl
T') 3JIEMEHTapHbIE MTPEAEIIbI

3. Kakasg sTo nmociaenoBarensHocTs 1,2, 3, ..., n, ...?7

a) yObIBaroIasi ¥ OrpaHNYCHHAS;

0) Bo3pacTarolasi 1 orpaHuYCHHAas;
B) BO3pacTarolas 1 HeorpaHuYeHHas;
') HeyObIBaroOIasi 1 HEOTPAaHUYCHHAS.

4. Kaxkas pyHKIus Ha3bIBaeTCs OECKOHEYHO MaJoi?

a) lim a(x) = oo B) lim a(x) = A x~0 x—0
6)lima(x) =0 r)lima(x) =1 x-0 x—-0

5. TlpousBenenue 6€CKOHEYHO MaIOW HAa OTPAHUYCHHYIO (DYHKITUIO €CTh. . .7

a) OECKOHEYHO MaJas

0) OeckoHEYHO OOoJIbIIIast
B) KOHEUHAs

r) OecKoHeYHas

11


http://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5_%D1%82%D0%BE%D0%B6%D0%B4%D0%B5%D1%81%D1%82%D0%B2%D0%BE
http://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5_%D1%82%D0%BE%D0%B6%D0%B4%D0%B5%D1%81%D1%82%D0%B2%D0%BE
http://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5_%D1%82%D0%BE%D0%B6%D0%B4%D0%B5%D1%81%D1%82%D0%B2%D0%BE
http://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5_%D1%82%D0%BE%D0%B6%D0%B4%D0%B5%D1%81%D1%82%D0%B2%D0%BE
http://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5_%D1%82%D0%BE%D0%B6%D0%B4%D0%B5%D1%81%D1%82%D0%B2%D0%BE
http://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B5%D0%B4%D0%B5%D0%BB_(%D0%BC%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0)
http://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B5%D0%B4%D0%B5%D0%BB_(%D0%BC%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0)
http://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B5%D0%B4%D0%B5%D0%BB_(%D0%BC%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0)

. 2x3+4
lim
6. BBIYHCINTE MPEACI x—00 x2+5

a)l 0) B) 3
sin 8x
lim X
7. Beranciuth npeaen X
oo
a) HE CYIIECTBYET 0) © B) 0
O
lim _l i
xOdaag X X
a)1/2 6)0 B) 1
8. Bprumcnuth npeaen 022
x X
9. Beruucnuts npenen lim
) X—00 (x+1
a)e 0)1/e® B) e*
1
10. Beraucnuts npenen lim (1 +
_)X+4
X—00 e
a)e 0) et B) 1/e5

)2

r)e1

r) 8
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Bapuanr 4
1. Ecnom kaxaomy uuciay n M3 HaTypalbHOTO psiga umcen 1, 2, 3, ... n,
MIOCTABJICHO B COOTBETCTBUE BEIIECTBEHHOE YHUCIO Xn , TO MHOXECTBO
BEIIIECTBEHHBIX YHCEI

X1,X2,X3, ... Xn, ... Ha3bIBaeTCA...7

a) YUCIIOBOM MOCJIEIOBATEIILHOCTHIO;
0) YHUCITOBOM HENIPEPHIBHOCTHIO;

B) YKCJIOBOH TPEEIBHOCTHIO;

T') YUCJIIOBOW OTPAHUYCHHOCTHIO.

2. Uto HaA3BIBAIOT HCKOTOPBIMH ITHUPOKO U3BCCTHBIMU MaTCMAaTHICCKMMH
TOXIACCTBAMHU CO B3ATUCM H[!GZ[GH&?

a) BEJIUKOJICITHBIE TIPEACIIbI

0) 3aMeuaTebHbIC TIPECIbI

B) ITOCJIEAOBATEIbHBIC TIPEICIIbI

I') 3JIEMEHTApHBIC MPEIEIIbI

I') IOCTOSTHHAS, K KOTOPOM HEOTPAaHHUYECHHO MPHUOIMKACTCS HEKOTOpas MepeMeHHast
BEJIMYMHA, 3aBUCSIIAS OT JIPYTroi MepEeMEHHON BEIUIMHBI

3. Kakas oto nocaenoBarensHocts 1, 1,2,2,3,3, ...,n,n, ...7

a) yObIBarIoIasi 1 OrpaHUYCHHAS;

0) Bo3pacTarolas ¥ orpaHuYCHHas;
B) BO3pacTarolas U HeorpaHuYeHHas;
') HeyObIBaroOIasi 1 HEOTPAaHUYCHHAS.

4. Kakas (GpyHKIHS Ha3bIBa€TCS OECKOHEYHO OOJIBIION?

a) lim a(x) = o0 B) lima(x) =A
x—0 x>0
6) 1133 a(x) =0 r)lima(x) =1
x—0

5. TlpousBeneHune 6€CKOHEUHO MaJION HA OTPAHUYCHHYIO (DYHKITHIO €CTh...?
a) 6eCKOHEYHO OOJIbIIas
0) OecKOHEYHO Masas
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http://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5_%D1%82%D0%BE%D0%B6%D0%B4%D0%B5%D1%81%D1%82%D0%B2%D0%BE
http://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5_%D1%82%D0%BE%D0%B6%D0%B4%D0%B5%D1%81%D1%82%D0%B2%D0%BE
http://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5_%D1%82%D0%BE%D0%B6%D0%B4%D0%B5%D1%81%D1%82%D0%B2%D0%BE
http://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5_%D1%82%D0%BE%D0%B6%D0%B4%D0%B5%D1%81%D1%82%D0%B2%D0%BE
http://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%BE%D0%B5_%D1%82%D0%BE%D0%B6%D0%B4%D0%B5%D1%81%D1%82%D0%B2%D0%BE
http://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B5%D0%B4%D0%B5%D0%BB_(%D0%BC%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0)
http://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B5%D0%B4%D0%B5%D0%BB_(%D0%BC%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0)
http://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B5%D0%B4%D0%B5%D0%BB_(%D0%BC%D0%B0%D1%82%D0%B5%D0%BC%D0%B0%D1%82%D0%B8%D0%BA%D0%B0)

B) KOHEUHas
r) OeCKOHEUHas

6. Beruucnuth npeaen lim 1ox

X—00 X2 +1
0 2
a) 1 6) lim B) 3 r) 0
7. Bpraucauth O);_)OO e npexnen x
+1
a) 1 0) B) 3 r)2
lim  sin 5x
8. Bsrumcnuts npenen x 0 0 sin x
a) HE CYIIECTBYET x 0)x 0 B) 00 r)5
9. Bemuucnuts npeaen lim
(x+1 ) X—00
a)e 0)1/e° B) e~1 r) et
10. Beraucauts mpeaen lim 001 000 1x 00000sx
a0 oooo
x a0
a)e 0) 1 B) > r)!
e
Kiarouu k Tectam
Ne BAPUAHT BApUAHT 2 BApUAHT 3 BapuaHT 4
3aaHus 1
1 A A A A
2 r A B b
3 b A B r
4 b B b B
5 I r A b
6 A A r r
7 b B r A
8 I b B I
9 A r I B
10 B b A B
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BHeaynuTopHasi camocTosiTeIbHasi padoTa:
1. BEINOTHUTH MUCHMEHHBIC JOMAIITHUE 33/IaHUS TT0 TeMe « BrIuuciieHne npeenos.

PackpsiTHE HEompe1eIeHHOCTE

2
ity M-t kS 18, g X=X+t
=2 x*—12x 4 20 x=0 4 x
5 6 x—x*° G 2x? —x— 1
18, lim= 2 E. 1.4, Iim-22 =X |
| I:—Q? x—!-!;l ME—K—z
- 2— - — 2
L&, lim 2 —Tetd 1.6. lim 2+x—x
x—~+2 x"—5x+46 X3 x*— 27
-
1.7. lim 32X +t2x—1 1.8. lim X —4x—5
X==]/3 27.’.’1—| x—-]:[-ll. x9—2x-—3
1.9. i 3x 4 2x — 1 s 3 —1Ilx 46
P = I8 g
1.1l lim—_x—8 : lim H=x—2
x=2 X 4 x—6 1.12. x-.!TI x0  1

1.13. lim — % —16 1.14. lim A4+ 1lx—3
-""r—o - -
= Fx—20 1. Im <

P |
32 —7x—06

2
108 p e =03 - 1.16. lim ¥ H£7x—2
x—3 2x" —Tx+4 3 ;!.'.Tz +8x 4+ 4
: 5x’ 4-4x— 1 . x'—4x—5
1.17. lim —/— .. 1.18. 1 —
x>—1 3x*4x—2 - x-lr—nl x4 2x—2
2 — e
1.19. lim X t4x—8 = 90, |im35=3=+2
x—=—1 2x* 4 3x+41 -4 B—x—12
5 2x* —9x 4 10 . “4x? x5
1.21. lim=—YF———+— ___, 1.22. —_—
x—=+2 x* 4 3x— 10 a2 ll—-nlt X —2x4+ 1
2
1.23. lim =3 t1x—2 1.24. limX,=5x—14
=2 3Jx*—x— 10 17 2x" —9x — 35
' ]
128, Lim 3L R4 . i 4x 43415
!ﬂ? 2x" —3x — 35 120, IL'TJ. 22— B 0T
1.27. lim X —2x—35 . 2¢® 4 15x—8
x=—5 2X2F IIx 5 " 128 Jiog 3x° 4 25x + 8

2. [TonroroButh nokinag «Bennkue MaTreMaTUKI
Paznen 2. ludpepeHunanbHoe HCHUCTCHIE

Tema 2.1. IIpou3eoonvie hynkuyuu

Bomnpocs! AJ1s1 yCTHOTO ompoca 1o reme.

1. Yto Ha3pIBaeTcs, MpUpAIICHUEM HE3aBUCUMOW MEPEMEHHOM W MpHUpAIICHUEM
byHKIMNA?
2. JlaliTe onpezaenenue HenpepblBHON (yHKIMHU. KakuMu cBOMCTBaMU Ha OTpE3Ke

oHa oOagaet?
3. Urto xapakTepu3yeT CKOpOCTbh M3MEHEHUs (hYHKIIMU OTHOCUTEIHHO U3MEHEHUS
aprymenTa? JlaiiTe onpeaeneHue mponu3BOIHOM.
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4, Kakas ¢yHkuus HazbpiBaeTcs auddepeHnupyeMoil B TOYKE W Ha OTpe3ke?
Chopmynupyiite 3aBUCUMOCTh MEXKIY HENPEPBIBHOCTHIO U
audhepeHInpPyEeMOCThIO QYHKITUH.

5. U3 kakux omepanuii ckiaabiBaeTcs 001liee MPaBUIIO HAXOXKICHUS ITPOU3BOIHON
naHHOM QyHKIMN? Kak BEIUMCINTH YaCTHOE 3HAYCHHE MTPOU3BOTHOM?

6. MoXXHO M BBIYUCIUTH TMPOU3BOAHYIO JIOOOMW  (YHKIMH, TOJB3YACH
ONnpeaeIeHUEM MPOU3BOIHOMN?

7. BeimmmuiTe B TaOnMily OCHOBHBIC TpaBuiaa W GopMynbl AuddepeHITnpoBaHUs
GyHKIHA.

8. IloBTopute onpenenenue ciaoxHon ¢pyHkuu. Kak HailTu ee mponu3BoaHYy0?

9. KakoB reomerpuueckuii cmbica npou3BoaHoi? Kak reomerpuyecku
ONpEEIUTh 3HAYEHUE TIPOU3BOIHOM B TOUKE?

10.B ueM 3akmro9aeTcss MEXaHHYECKUI CMBICIT TIPOU3BOTHOM ?

11.Yto Ha3pIBaeTcs, NPOU3BOJHOM BTOPOTO MOPSJKA M, KAKOB €€ MEXaHHYECKHM
CMBICH?

12.Yto wHazweBaercs, nuddepenmmaniom (GyHKIHMH, dYeMy OH paBeH, Kak
0003HaYaeTCs U KAaKOB €r0 TEOMETPUUECKUN CMBICT?

13.IloBTOpHTE OMperdeneHuss Bo3pacTamomeid u yOwBarome (ynkuuid. B dem
3aKJII0YAETCS IPU3HAK BO3PACTaHUS U YOBIBAHUS (PYHKIMMN?

14.B uyeM 3akiaro4aroTcsi HEOOXOIUMBIM M JOCTATOYHBIA MPU3HAKK CYIIECTBOBAHUS
skctpemyma? Ilepeuncinre nopsaoK onepanuii AJis OTBICKAaHUS MAaKCUMyMa M
MUHUMYMa (DYHKIUU C TIOMOILBIO NIEPBOM MPOU3BOTHOM.

15.B yem pazinuue MexJy HaXOXKICHHEM MaKCUMyMmMa U MUHUMyMa (PYHKUUHU H
HaXO0XKJIEHUEM €€ HauOOJIbIIEro 1 HAMMEHbLIEro 3HAUCHU?

16.Kak mummercs HamOonblllee ¥ HAaWMEHbIIee 3HA4YCHHsS (QYHKIMH Ha JaHHOM
oTpe3ke?

17.Kak omnpenensitoTcsi TEOMETPUYECKM M 1O 3HaKy BTOpPOM MPOU3BOIHOMN
BBIIYKJIOCTb U BOTHYTOCTb KPUBOM?

18.Yto Ha3pIBaeTCs, TOUYKOW Mepernda U KaKoBbl HEOOXOAMMBINA M TOCTATOYHBIH
MpU3HaKU ee cyuiecTBoBaHuA? ChopMyaupyiTe NpaBUIIO HAXOXKICHUS TOUYKH
neperuoa.

19.Kako#i cxeMol pEKOMEHAYyeTCs TOJIb30BAaThCA TMPU TMOCTPOCHUH Trpaduka
byHkun?

IMucsmenHasi npakTHYeckasi padora « Bbluuciaenne Nnpou3BoaHbIX)

Bapuanr — 1.

1. HaiimuTe pon3BOIHYIO CAEAYIOMUX (yHKITHA:
= x2
a)y 6 + 4x + 3;

0)y=+2+x;
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X

B) y = re=Tx ¥1; (

T) Y = 3x—4;
—3—

N) y =3x4 7-2x
e) y = 3sin2x; (V-1, 3-1, 3-2)

K)y = Vx2 — 4x; (V-1, 3-1, 3_2)
3) y=(3+2x)(2x — 3),y'(0,25)-?

2. Haiinute mpon3BOHYI0 BTOPOTO MOPSAKA 3aJaHHBIX (PYHKIMIA: a) y =

X3;
0) y = coszx;
B) y = In(3xz — 2x + 5).

JlonmoaHUTENbHOE 3aJ]aHuE.

3. Touka ABHXKETCA MO 3aKOHY S = 3t3 — 12t +5. Haiigure CKOpPOCTh
JBIDKEHUS U yCKOpEHUE Tpu t = 2c.
4, Onpenenute yriaoBoil KodhPUIMEHT KacaTeabHON, MPOBEACHHON K

KpUBOH y = 3cosx+sinX B TOUKe Xg = 7. 5. Bapuanr — 2.
1. HaliguTe mpoU3BOIHYIO CJIECYIOMMX (PYHKITHIA:
a)y=x6—3x+8;

2
0) y =4x —Z:
x5—3x2+)26
B)y ———— =;
8—6x_
r)y 9
= 5x+2,
n)y=
x—3
e)y = 5cos3x;
v
3K)yy= = X +3 ), y(1)=?

2. Haliiute mpou3BOHYO BTOPOTO MOPSAKA 3aJaHHBIX (QYHKIIHIA: 8) ¥ = sinx;
0)y = (5x + 2)4
B) y = 105-3%,

JlonmoIHUTENBHOE 3aJJaHuE.
3.Touka nBMKETCS TIO 3aKOHY S =2t3 + t -5. Haiigute CKOPOCTb JIBMKCHUS U
yCKOpeHue npu t = 3c.
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4. Omnpenenure yriioBo KOA(h(UIIMEHT KacaTeIbHOU, MPOBEACHHON K KPUBOH y
= e* + Inx B Touke Xp = 1.

BapuanTt - 3.
1. Haiinure mpou3BOAHYIO CICAYIONTNX (DYHKITHIA:

a) y=34x* — 6x2+ 5;

0)y=_+4x;
X3 27—
B)y= X —9x+5;
X
)y =6x2-7%;
—
5x+1,
n)y=—:
3—-2x
e) y = 2tg5x;
K)y=V8x—7;

3))y=(4x—1)(4x+ 1), y(0,25)-?

2. Haiinute npon3BOHYIO BTOPOTO MOPsIKa 3aJaHHBIX (YHKIMMA: a) y = x4;

0) y = V1 + cosx;

B) y = xInx.

JlonmoaIHUTENbHOE 3aJ]aHuE.

3. Touka gBWXKETCS TO 3aKOHY S = 5t — 8t +3. Haitnure CKOPOCTbH JIBHXKEHHUS U
yckopeHue npu t = 1c.

4. Omnpenenure yrioBol Kod()PUIMEHT KacaTeIbHOU, MPOBEACHHON K KPUBOU Y
= 3tgX- cosSX B TOYKE Xg = T.

Bapuant — 4,
1. HalimuTe MpOM3BOIHYIO CIICIYIOMMX (PYHKITHIA:
a)y=x7—4x2+9;

5
0)y=6Vx—2I;
B) y = 4x+523; x
—_—
3x2—x
F) y = x+1,
21) y — 3+7x" 4—x
€) y = 5sinbx;
K)y=+V3x—1;

3)y = (2x+ 1)(2x — 1), y'(3)=?

18



2. Haliyre MpoOM3BOIHYIO BTOPOIO MOPSIKA 3aJaHHBIX (QYHKIIMIA: a) y = 2x]
0) y = arcsin¥;
2

0y =Vitls

I[OHOHHHTCJILHOG 3aJaHUC.

3. Touka ABMXKETCS 1O 3aKOHY S = 2t% — 2t +5. Haiiaure CKOPOCTb JIBUKEHUS U
yCKOpeHwue mpu t = 3c.

4, Onpenenure yrioBol Kod()@PUIIMEHT KacaTeIbHOMW, MPOBEICHHON K KPUBOU Y
= 3/X B TOUKE X9 = 3

BueaynuTopHasi camocTosiTe/ibHasi padoTa:

1. CocrtaButh Tabmuity popmyn nuddepeHrpoBanus.

2. BBIMOMHUTE NHCHbMEHHBIE JOMalIHUE 3adanus 1o Teme «lIpousBoaHbIe

bynkuun» 1) BeraucauTe npou3BoHY0 QYHKIIHH
2 2

- 1
fG)= —3x%+ 15x*-2x + x + 2 y = 4x% + 3x3 + 4x3 + 3x
fG) = Bx* + 1)2x* + 3)

x*-x+1
f)= ————
x“+1

2) BorarciuTe MpOU3BOIHYIO CIOKHON (DYHKIIUN
y= (1-3 =y 2‘1-3 + 5)3
1

e
o (x*+1)?
= G2+ 1)

3) HaiiguTe mpou3BOAHBIC BTOPOTO MOPsAKA OT (PyHKITHIA
y = sin®x

y=x*+3x*-72x+ 90

y = sin2x 4 cos(x + 1)

Tema 2.2. UcciienoBanue GyHKIUM ¢ IOMOIIBIO IPOU3BOJTHOI.

IInceMeHnHas npakTH4ecKasi padora
IIpyMeHeHMe NPOU3BOIHOM K UCCIACA0BAHUIO (PYHKIUHN

Bapuanr — 1.

1. HaiiT mpoMexyTKU MOHOTOHHOCTH (DYHKLIUHU y = ex — X.
2. VccnenoBaTh Ha SKCTpeMYM (GYHKIIHIO y = x3 — 6x2+9X+3.
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3. Haiitu Hanbombiliee 1 HaMMEHbIIIee 3HAUCHNE PYHKUIUU y = 2x3 — 15x2 + 24x + 3
Ha OPOMEXYTKE [2; 3].
4. HaiiTu mpoMeXyTKU BBIMYKJIOCTH U TOYKU Niepernda pyHkuuu y = 1x3 — 3x2 +

38x
— 4,

Bapuaur — 2.
1. HaiiT mpoMexyTKd MOHOTOHHOCTH (DYHKIIHH y = 2%,

e
2. HccnenoBath Ha SKCTpeMyM (DYHKIHUIO y = —x3 — 3x+2 +24x-4.
3. Haiitu Hanbomnpliee 1 HauMeHbIIIee 3HaYCHUE PYHKIUU ¥y = 2x3 + 3x2 — 12x — 1
Ha NpPOMEXKYyTKe [—1; 2].
4. HailTu npoMeXyTKHU BBIMYKJIOCTU U TOYKH Ieperndoa QyHKIuu
y =x4— 10x3 + 36x2 — 100.
Bapuanr — 3.

1. HaiiTu mpoMeXyTKU MOHOTOHHOCTH (DYHKIUU y = 2xex.

2. UccnenoBaTh Ha 3KCTpeMyM (PYHKIHIO y = x3 — 3x2-9X-4.

3. Haiitn Hanbospiiee 1 HaMMEHbIIIEee 3HaUYeHNEe QYHKIMA y = —x3 — 3x2 + 9x — 2
Ha MPOMEXKYTKE [—2; 2].

4. HailTu npoMeXyTKH BBIMYKJIOCTH U TOYKH Neperuda QyHKIUu y = xs — 8x3 +
18x2 — 48x + 31.

Bapuanr - 4.

1. HaiiT mpoMexyTKU MOHOTOHHOCTH YHKIIUU y = ex+ 1.

UccnenoBath Ha 9KCTpeMyM QYyHKIHIO y = —x3 + 6x2+15X+1.

3. Haittu Hanbosbiliee 1 HAUMEHbIIIEE 3HaUeHNUE QYHKITUN ¥ = x3 — 3x2 — 9x — 4 Ha
IIPOMEXKYTKE [—4; 4].

N

4. HailTu npoMeXyTKHU BBIMYKJIOCTH U TOYKH Neperundoa QyHKIuu
y =x4— 6x3+ 12x2 — 10.

CoBMecTHasi npaKkTHYeCKas padora

1) Uccnenyiite cnemytromue GyHKIIMA U TIOCTPOUTE UX TPaUKH:
y = 2x*-8x

1
y=—-x%-9
3

ey
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2) Pemmre 3agauy:

B TioppMe ropoma N coOpanuch CTPOUTH KEJIE3HYI0 KaMmepy IJsi COJEp KaHHs
0c000 OIacHbBIX MpecTymHUKOB. Kakoe HamMmeHbIee KOJIMYECTBO XKeje3a HYXHO
JUTSL ATOM 1I€JIM, €CJI M0 CAaHUTapHBIM HOpPMaM BBICOTa Kamepbl JIOJKHA OBITh HE
MeHee 2,5 M, a ee mJjIomaa b, — He MeHee 6 M2?

KonTpoJsbnas padora

HUccaenoBanue QyHKUUM U IOCTPOEHUE rPaPpuKoB

Hccnenyiite n moctpoite rpaduk JaHHON (QYHKITUH

Bapuant — 1.

y =2x3—6x+5.

Bapuanrt — 2.
y=x3—x2—x+ 3.

BapuanTt - 3.
y=x4—10x2+ 9.

Bapuanr — 4.
y=—x4+ 2x2+ 3.

BHeaynuTopHasi caMmocTosiTeIbHasI padoTa:

1) Haiigute ToukH mepernda W HaNpPaBICHHS BBIMTYKIOCTH, aCUMIITOTHI Tpaduka

GyHKUIUU.
e+ 1)(x + 8)

=

2) Uccnenyiite Gpynkiuu mo oobiei cxeme u nmoctpote rpadukw. f(x) O Ox* O 3x O

2f(x)O0x*02x°03

3) IloaroroButh coobmieHue mo teme «[IpruMeHeHne MPOU3BOTHOM B PA3ITHUHBIX

00JIaCTSX HAYKI

Tect o paszneay 2: «/IndpdepeHnnaibHoe HCHUCJICHHUE

Bapuanr 1

1. Yto Ha3bIBaeTCs MPOU3BOAHON PYyHKIINH?
A) ocHOBHOE mMoOHATHE AU(PPEPEeHIIUATBHOTO UCUUCIICHUS, XapaKTepU3yrouiee

CKOPOCTh U3MEHEHUS (DYHKIIHH;
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b) nmpaBuio Hymepaum HEKOTOPBIX AEHCTBUTEIbHBIX YHCEIL;
B) pasmen wmaremMaTMKH, B KOTOPOM  HM3y4YalOTCS  IPOU3BOJHBIE

muddepenianbl GyHKIUNH U UX TPUMEHEHUS K UCCIIeIOBaHUIO (DYHKITUH;

') oquH 13 cnocoO0B HAXOXKACHUS UHTETpaja.

2. Haiigure npoussoanyro pynxuun y O 4x3
A) 12x2 b) 12x B) 4x? IN12x3

3.Kakas popMysia OTHOCHTCS K TIPaBUJIaM BBIYHCIICHHSI CYMMBI TPOU3BOTHBIX?
A)(u+v)=u+Vv B)(c)=0 B)(shx)=chx TI)0201

n

4. 'eoMeTpUYECKHUII CMBICIT TMPOU3BOJAHONW COCTOMT B TOM, YTO ... A) OHa paBHa

npeneny QyHKIuu
b) ona paBHa Bcerna HyJIO
B) ona paBna yrioBomy ko3 PuIueHTy KacaTeabHOM

I') ona paBHa MakCHUMaJlbHOMY 3HAYEHUIO (DYHKIIMH

5. Touka MBUKETCS IO KOOPJIMHATHOM MPSMOM 10 3aKoHy X (t)= 5t% - [2t+ 2, rae x

(t) — xoopauHaTa ToukH (B METpax) B MOMEHT BpeMEHHU t (B CEKyHIax), B KaKOH

MOMEHT BPEMEHU CKOPOCTh TOUKH OyAeT paBHa § m/c?

A)3 B)2 B)4,5 T)3,5

6. Haitnure nmpou3BoaHyt0 QpyHKIMN yOx?cosX.

A) 2x sin x B) O2x sin x B) 2x cos x O x? sin x ') 2x cos x O x? sin x

/. HalimuTe mpon3BOIHYIO BTOPOTO MOPSIKA y=Sin X

A) —sinx b) cosx  B)tgx INctgx

8. [IpousBoanas ¢hyHkimu y O e * paBHa:
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.
.
A)er  B)2%x B)\/x_e . ) 5x2.,

9. Beruncnure 3HaueHre mpon3BoaHoN (yHkuun y O 3x2 012 x B TOUKE/Xo= 4.

x0?2

A)21B)24B)0T)3,5

10. Haiigure 3Ha4€HUS X, IPU KOTOPBIX pousBoaHas Gpynkuuu  y O x2 papua

0

A)8 b) 12 B) 28 4
11. IuddepennmpoBanue — 3T0... A) BEIYUCICHUE MIPEACI

b) Beluncnenue npupaiieHus GyHKIUN
B) HaxoxneHre mpou3BOHOM OT JaHHON (DYHKITUN

I') cocTaBnenue ypaBHEHHs] HOPMaJIH

12. YpaBHEHHE KacaTeIbHOU K TAaHHOM JIMHAH B TOYKe M UMeeT BUI. ..
A) y-y (X)) = Y/(X0) (x-Xo)
B) y=y/(x0)) (x-Xo)
B) y-Yo=x-xXo
I) y=y*x

13. CkoapKO HHTEPBAIOB Bo3pacTanus uMeeT PyHkius f(x) = 2x3 — 6x

A)l b)2 B)3 I') Hu onnoro
14. Haitaute TouKky MUHUMYMa QYHKIIUU y = (X — 2)2ex5
A)0 b) -5 B) 2 18

15. Tlpu BBIYMCIIEHUH IPOU3BOJHOMN MOCTOSTHHBIM MHOXHUTEIb MOXKHO. ..
A) BO3BOJUTH B KBaApar
b) BbIHOCHTH 3a 3HaK MPOU3BOJAHOU
B) He mpuHUMAaTh BO BHUMaHUE
I') npunsTh 32 HYJH

Bapuanr 2

1. Ckonpko UHTEpBaJIOB yObIBaHUS UMeeT PpyHkuus f(x) = x3 — 3x



A)l b)2 B)3 I') Hu onnoro
2. llpemen oOTHOIIEHUS TpHUpPAMICHUS (PYHKIIMA B TOYKE X K MPUPAIICHHUIO

ApPrymcecHTa, Koraa rnocjIcaunecc CTpCMHUTCA K HYJIFO HA3BIBACTCA. . .

A) IPOU3BOTHON (PYHKIIUH

b) HeomnpeneneHHBIM HHTETPAIOM
B) mpeaenom dyHkiuu

') mepBooGpasHoOi

3. Haiiaure nponssoanyo dynxmmn y O cosld5x 0 200 .

A)-2 sin (5x-2) B)-5sin (5x-2)  B) 5 sin (5x-2) I') sin (5x-2)
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Haiigute nmponsBoaHy0 QyHKINH y = 4X° — ex.
A) 20x5 — ex B) 20x° + ex B) 4x* — ex )20x* - ex
5. Ecnu matepualibHasi TOUKa JIBHXKETCS MO 3aKOHY S(t), TO mepBasi MpOU3BOJHAS

OT IYTH 110 BPEMEHH €CTb. ..
A) yrioBoit ko3 unrent
b) yckopenue nBHKEHUS
B) ckopocTh B TaHHBIII MOMEHT BpEeMEHHU

I') HeT BepHOTO OTBETA

+1
6. Haﬁ,Z[PITe IIPOU3BOAHYIO BTOPOI'O ImopsakKa (b}lHKHI/II/I y=*=
x—1

7. Berauciure f' (e), ecim f(x) = x2 Inx.

A)l +2e b)2e B)e’+e ') 3e
8. Touka aBuKeTCs MO KOOPAUHATHOW MPSIMOM TI0 3aKOHY X (t)= 2t* - 6t+ 12, rae
X (t) — xoopAuHaTa TOYKH (B METpax) B MOMEHT BpeMeHH | (B ceKyH/ax), B KaKoi
MOMEHT BPEMEHU CKOPOCTh TOUKH OyJeT paBHa 8§ mM/c?

A)3 b) 2 B)4,5 3,5
9. Haiigure skctpemyMmbl pynkmnu f(x) = x3 — 48x + 17

A) fmin (3)=-100 B) fmin (8)=145 B) fmin (4)=-111 I') fiin (1)=-6

fmax (0)=17 fax (1)=-30 fmax (-4)=145 frmax (4)=3

10. Haiinure Touku neperuda rpaduka ¢pynknuu f(x) = x* — 8x3 + 18x2 — 48x +
31
A) (4:5) (2:3) B)(1;-6) (3;-86) B) (0;3) (0;-48)  T') (0;0) (2;4)

11. TIpou3BoHAs MOCTOSHHOW BEIMYMHBI paBHA. ..
A) enuHuiie
b) camoii moctosiHHOM

B) He cymectByer

I') mynro
12. Haiinure Touky Makcumyma QyHKIUN y = (X — 2)2ex5
A)O b) -5 B) 2 18

13. ®yHKUMS BO3pACTAET HA 33/ITaHHOM IIPOMEKYTKE, €CIIH. ..

A) nepBasi IpOM3BOIHAS MOJOKUTEIbHA
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b) BTOpas mpou3BoHAas MOTOKUTEIbHA

B) nepBas mpousBoHas OTpULIATEIbHA

I') nepBas mpou3BoiHAS paBHA HYJIIO
14. uddepenurpoBanue — 310. ..

A) BbIUKCIICHUE TIpeiena

b) Beruncnenne npupaiieHus GyHKIIMU
B) HaxoxneHnve npou3BOHOM OT JaHHON (DYHKIIUU

I') cocTaBnenue ypaBHeHHs] HOPMaJIH

15. Haiiaure yrioBoi K0d(pQHUIMEHT KacaTeabHOW K rpaduky ¢yHKIuu y = (x +
2)3 B TOuKE X,= 3
A) 125 b) 75 B)9 I') 45

Bapuant 3

1. Yro Ha3bIBaeTCs, MPOU3BOAHON PyHKIIUM?
A) ocHOBHO€ TOHsTHE AU(PDHEPEHIINATHLHOTO HUCUUCICHUS, XapaKTEePU3YIOIIee

CKOPOCTb U3MEHEHUS (QYHKIIHH;

b) nmpaBuio Hymepalm HeKOTOPBIX AEHCTBUTENBHBIX YHCEIT;
B) pa3men wmaremaTMkd, B  KOTOPOM  M3y4YalOTCS TNPOU3BOJAHBIE U

muddepenunansl GyHKUIUNA U MX TPUMEHEHHS K UCClIeIoBaHnI0 GyHKUMA; ') oaun

13 CIOCOOOB HAXOXKACHUSI UHTETpasa.

y O xaO003x2 O 2%

2. Bpraucnure 3HaueHUE MPOU3BOIHON (PYHKIIMH 2 2 B TOUKE X,=2.

A)10 B)I2 B)8 T)6 yO_Tx8.
3. HaiinuTe npousBoaHyo QyHKIINH 3

B) 1xs ') 6x°
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A) 2x° B) 2x° 3
HaiiauTe npor3BoAHyIO BTOPOro nopsaka GpyHkmuu y = (x + 2)3,
A) 6(X+2) B) 4(x+3) B)-7(x+2) I) x+2

5. Haitaure Touky MuUHUMYyMa QyHKIIUK ¥ = (X — 2)2ex~>
A)0 b) -5 B) 2 18
6. Haitgure mpou3BoiHy0 PyHKIIUH y O x%cos X .
A) 2x sin x B) 02x sin x B) 2x cos x O x? sin x I") 2x cos x O x? sin x 7. Kakas dopmyna

OTHOCHTCS K MIPABUJIaM BBIYKMCIICHHS CYMMBbI IPOou3BOIHBIX? A) (U + v) = u' +
v'B) (c) =0B) (shx) =chxT') 0201

8. HaiiguTte mpoMexyTKH MOHOTOHHOCTU (DYHKIIUHU Y = x3 — 6x2% + 4
A) (-o0; 0) U (4; +o0) Bo3pacTtaet, (0;4) yObiBaeT
B) (-o0; 0) U (4; +0) yosiBaert, (0;4) Bo3pactaer
B) (-o0; 1) U (5; +o0) Bo3pacraer, (1;5) yObiBaer
I') (-o0; 1) U (5; +0) yOBIBaET, (1;5) Bo3pacraer
9. UYro BXOAWUT B QJrOPUTM HAXOXACHUSA IKCTPEMYMOB (PYHKLUHU C MOMOUIbIO

BTOPOM IPOU3BOJIHOM?

A) Haiiti mpousBoanyo f(x)

b) HaiiTu kpuTudeckue TOYKU JaHHOW (QYHKIUH, B KOTOPBIX f (x) =0
B) Haiitu BTOpyto npoussoanymo f (x) = (f (x))’

I') Bce Boile nepeyuciaeHHoe

y 0 3x? 012 B Touke X,= 4. 10. Beuncaure 3HaueHHE HpOI/IBBOI[\I]tOI\/JI byHKIUN X

A) 21 b) 24 B)O I35
11. Yckopenue npsiMOJIMHEWHOTO ABUKEHUS PABHO. ..

A) CKOPOCTH OT ITyTH IO BPEMEHH
b) nepBoii npou3BOIHOM OT MyTH MO BPEMEHU
B) BTOpO# MPON3BOIHON OT YT MO BPEMEHU

I') mymro
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4.
12. IIpousBogHas mepeMEHHOM BETUYUHbI paBHA. ..

A) enuHuIie
b) camoii nepemenHoi

B) He cymiectByeT

I') mymo
13. Haiiqute Touky MuHUMyMa GyHKIHH Y = (3 — X)2e3~x
A)3 b) 1 B) 4 o

14. Touka ABWKETCS MO KOOPIWHATHOU MIPSIMOM TI0 3aKOHY X (t) = — 2+ 4t + 2,
2-rae x (1
— KOOpJIMHATa TOYKH (B METpax) B MOMEHT BpeMeHH t (B cekyHaax).

Haitgure cKOpOCTh TOUKH Yepe3 5 € MOCIE Havalla IBUKECHHUS.

A)-1 B) 1 B)-9 )9

15. 'eomeTpryecknii CMBICI MPOU3BOJHON COCTOUT B TOM, YTO ...
A) oHa paBHa rnipezienny GyHKIUU

b) ona paBHa Bcernia HyJO
B)) ona paBna yriioBomy K03 GUIIMEHTY KacaTeIbHOM

I') ona paBHa MakCHUMalbHOMY 3HAYEHUIO (DYHKIIMH

Bapuanr 4

1. Haiigute npoussoanyto pyakuun  y O x*0O1Inx O 1In 4
A)3xz*Inx+x2+1 b)3x2xInx +x2 B)3x I') 3x2 * Inx + x3
4

y Q4 LI:I xe”.
2. Haitagute npon3BogHyt0 GyHKIMA X

A)Oe'Oxe*Ox2 Byxe*OeOx5% B)Oxe*Ox% T)Oxe*De Oxb
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3. Ilpemen oTHOIIEHWs mpHpamieHus (QYHKIMA B TOYKE X K MPUPALICHUIO
apryMeHTa, KOT1a IOCIeHEe CTPEMUTCS K HYJIIO HAa3bIBACTCH. ..

A) nipeaenoM GyHKIUH
b) HeompeneneHHBIM HMHTETpaJOM
B) npousBoaHoi GyHKIIMN
I') neprooGpa3HOiA.
CKOJIbKO MHTEPBAJIOB Bo3pacTaHus umeeT pyHkuus f(x) = x3 — 3x
A)l b)2 B) 3 I') Hu onHoro
5.HaiiauTe MIpOU3BOAHYIO BTOPOTO Mmopsiaka GpyHkuun y = 33 — 6x% + 7x — 1.

A)18-12x B) 4+3x B) 18X-12 I)7-12

«  Belunciure 3HaYeHHE TIPOM3BOIHOM QyHKIMK y O 3x2 DlZ\/x_ B TOUKE X,= 9.
A) 21 b) 24 B) 52 I') 3,5

» Hccnenyiite pyHKIUIO f(X)= 2 + 9x 4+ 3x2 — x3 Ha MOHOTOHHOCTS
A) (-0; -1) U (3; +©) yOnIBaer, (-1;3) Bo3pacraer

Bb) (-o; -1) U (3; +o) Bo3pacraet, (-1;3) yObIBaeT
B) (-o0; 3) Bo3pacraer, (3; +o0)) yObIBaeT
I') (-o0; -3) U (1; +0) yObIBaer, (-3;1) Bo3pacraer

»  Haittu nmpousBoauyto ¢hyHkmu y O x

A) x*sinx B) cos x O x O sin x B) 2x sinx I') log x

+  IIpomsBogHas pyHkimu y O e * paBHa:

-
bl 2
A) e B)e! B) xe x ) sc*
2°X ox2
y O
©  BpluncnuTe 3HaYeHUE MPOU3BOIHON QYyHKIUU *300 T 3X B TouKe Xo=2.
3 2
A) 13 b) -3 B) 8 )27

s YpaBHEHHME KacaTeJIbHOM K JAHHOMW JIMHUU B TOUKE M nMeEeT BUL. ..
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A) y-y (X)) = ¥/(X0) (x~X0)

B) y=y/(x0)) (x-X0)

B) y-Yo=x-Xo

) y=y*x N

= Touka JBMKETCS 110 KOOPAUHATHOU MPSAMOM 10 3aKOHY X (t) =
rae

+ 4t + 2,

2x (1) —

KOOpJAWHATA TOYKH (B METpax) B MOMEHT BpeMeHH t (B CeKyH1ax). Haﬁﬂ(yfTe
CKOPOCTb TOYKH Yepe3 5 ¢ mociie Havyalla JIBUKEHUS.

A)-1 b) 1 B)-9 No
s JluddepenumpoBanue — 3710...

A) BbIUMCIIEHUE TIpeena

b) Beruncnenue npupaimieHus GyHKIUNA

B) HaxoxneHve mpou3BOHOM OT JaHHON (DYHKITUN

I') cocTaBnenue ypaBHEHHs] HOPMaJIH

«  Haiimure yriaoBoi ko3pQUIUEHT KacaTelbHOH K rpaduky GyHkmuu y = (x - 2)3
B TOUKE X,= 6

A) 64 b) 12 B) 48 No

s (DyHKIMS yObIBaeT HA 3a/IaHHOM MPOMEXKYTKE, €Clid... A) nepBasi IPOU3BOIHAS

HOJIOKUTENbHA
b) BTOpas npousBoiHas OTpUIIATEIbHA
B) nepBas npou3BojHas oTpuLaTeabHa

I') nepBast mpon3BO/IHASI paBHA HYJIIO

Kiaouu Kk Tectam

Ne BapHuaHrT 1 BapHaHrT 2 BapHaHT 3 BapHaHr 4
3a/laHus

1 A A A b

2 A A b r

3 A b b A
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(x=1)

10
11
12
13
14
15
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Pa3nea 3.
HNHuTerpajbHoe ucHHUCTeHHE

Tema 3.1. Heonpeoenennwtii unmezpan

Bonpochkl 1151 YCTHOTO 0Ipoca 1o TeMe.

1.
2.
3.

© N Ok

Uro siBisieTCSI OCHOBHOM 3aj1aueii MHTETPaIbHOTO UCUUCIICHUS ?

Kakas ¢byHkius Ha3pIBaeTCs MepBOOOPA3HOMN SIS 3aJaHHOU (PYHKIIUK?

[ToueMy Tpu  UHTErpupOBaHUM  (PYHKIMHA  TOSABISETCS  MPOU3BOJIbHAS
ITOCTOSIHHAA?

[ToueMy onHa GyHKIIMS UMEET LIEJIYI0O COBOKYITHOCTD ITEPBOOOPA3HBIX ?

Kak 3anucarh BCI0 COBOKYITHOCTB ITEPBOOOPA3HBIX (PyHKIIHI?

Urto Ha3bIBaeTCs, HEOMPEICICHHBIM UHTETPAIOM?

[Touemy uHTETpa Ha3bIBAECTCS HEONIPEACICHHBIM?

Uto o3Hauaet noctosiHHas C B ompeaeeHU HeonpeaeaeHHoro uarerpaia? B
YeM 3aKJII0YaeTCsd MPaBWIO MHTETPUPOBAHUS BBIPAKEHUS, COJAECPKAIIEro
ITOCTOSIHHBIN MHOKHUTEIND?

B ueM 3akiroyaeTcss MpaBWIIO HMHTETPUPOBAHUS areOpanyecKkod CyMMBbI
byHKIIH?

10.Yemy paBen unterpai ot auddepenirana HeKOTOpoi GyHKIUN?
11.Hanummte ocHOBHBIE (OPMYJIbl MHTETPUPOBAHUS.

12. Kak mpoBepuUTh pe3ysibTaTa UHTETPUPOBAHUS?

13.B ueM COCTOUT reOMETPUUYECKUN CMBICIT HEOIPEIEIEHHOTO HHTEerpasa?

IIpakTnueckas padora B rpyumme «Bbruucienue

HEONPEACJTCHHbBIX HHTETrPpajloB»

Bapuanr — 1.
Haitgure HeonpeaeneHHbI HHTErpal:
a) METOJIOM HETIOCPEICTBEHHOTO HHTETPUPOBAHUSL:

1) [(2 — 3x4)dx; 2) [E-wrax,

X

0) METOJIOM TMOJICTAHOBKHU:

1) [(x3+ 1) - x2dx; 2) [ 5x+7 dx.
B) METOZOM MHTETPHUPOBAHUS 10 YACTSIM:
1) [(4x — 1)exdx; 2) (3 — x)cosxdx.

Bapuanr - 2.

Hannure HeonpeneeHHblii HHTErpat:
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a) METOJOM HENOCPEACTBEHHOIO HHTETPUPOBAHHUSL:
1 3
1) [(4+ - = X)ax; 2) J(7x — Vx7Tdx,

X

0) METOJIOM TOJICTAHOBKHU:

1) ln_xdx; 2) x dx.

x;}ﬁ- 7—x
B) METOIOM 1o
urterpupoBanmsaactsM: 1) J Sxexdx; 2)

J(6x + 1)cosxdx.
Bapuanr — 3.

Haitgure HeonpeaeneHHbId UHTErpal:
a) METOJIOM HETOCPEJACTBEHHOTO HHTETPUPOBAHMUS:

1 %3
1) f(; B T)dx; 2) J (5 — sinx)dx,
0) ,, METOJAOM MOJCTaHOBKH: 1)
J ___Inxdx; 2) J 2%y qx.

X
B) METOJIOM HHTETPUPOBAHUS 110 YACTSIM:
1) | 2xsinxdx; 2) J 3xexdx.

Bapuanr — 4.

Haiinure HeonpeeieHHbI HHTETpal:

a) METOJIOM HEMOCPEICTBEHHOTO NHTETPUPOBAHUS
3
1) J(sinx + dx; 2) dx.
0) METOJIOM MOJICTAHOBKHU:
1
1) J xe 32 gy, 2) J dx.

xlna x

B) METOZIOM WHTETPUPOBAHUS TI0 YACTSIM:
1) J (2 = X)edx; 2) J(6x = 1D)cosxdx.

BHeaynuTopHasi caMmocTosiTeIbHasI padoTa:

1) CocraBuTh TabMUIy (OPMYJT UHTETPUPOBAHUS.

2) BBINOJHUT MUCHMEHHBIC JOMAITHUE 3a1aHHS
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1. Haiitn HCOIIPCACIICHHBIC HHTCIPAJIBI MCTOIOM HCIIOCPCACTBECHHOI'O

I/IHTeI‘pI/IPOBaHI/ISIDD 03x?0 1 . .

a) 5cosx
d Odx O x OO

6) HHsxeax5 0 x4 dx .

8) (060320 40x.
o1 1 00

o 2xdo10xe
000dx . Ocos

n) 0010 16dx x 2.

2. Haiitu HeomnpeeaeHHbIE HHTETPAIbl METOJIOM ITOJICTAHOBKHU Q) [00812x Ox 43

00: 5 dx.

6) [ 3xso5x0dx .
3
B) U xsOewdx.

3. Haiitu HeonpeneneHHBIN UHTETPAT METOJIOM WHTETPUPOBAHUS IO YACTSIM:

00x o 50cos xdx .
Tema 3.2. Onpeoenennvtii unmezpai

Bonpocsl AJ1s1 yCTHOrO Onpoca 1mo reme.

Yrto Takoe onpeneeHHbIA NHTETpan?

CdopmynupyiiTe OCHOBHBIE CBOMCTBA OMPEICTICHHOTO HHTErpaJia.

B dem 3aknroyaercs reoMeTpUYECKU CMBICH ONPEAEIEHHOTIO HHTErpana’?
MoskeT nu mIomaab KPUBOJWHEHHON Tpamenuu ObITh paBHA OTPHUIATEIHHOU
BEJINYMHE, HYJIIO U IMOYeMY?

3aganus 1Jis1 COBMECTHOM padoThI

A\
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1. BHIYMCTUTE ONpeeTeHHbIi naTerpal: [ 102ax(4x2% + x — 3)dx,

2. BwrumcnnTth onpeneneHHslii uaTerpan: |
0 1+x?2

1
3. Brruncnute onpeneneHHbIA HHTETpal METOAOM IMOACTaHOBKH J 0 (3x + 1)*dx 4.
Beraucnuth, mpenBapuTeNsHO CACTAB PUCYHOK, TUIOMAAL (DUTYpHI, OrpaHUYECHHOM
JMHHMAAME: Y = - X2+ 6,y =0,X=-2, X = 2.
5. Haiitu 00bemM Tena, MOJYYEHHOTO NPU BPAIICHUH BOKPYT OCH abcCHucc
KPUBOJIMHENHOM Tpaneuun, OTPaHUYCHHON JINHUAMU: Y = \/ x_, y=0,x=1,x=4.
6. CkopocTh ABMKEHHUS TOUYKH U3MEHSETCS 10 3akoHy vV = 3t2 + 2t + 1 (m/c).
Haittu myTh S, mpoiiieHHBII TOUKOM 3a TPU CEKYHJIBI OT HavaJia IBHYKCHUSI.

7. CKOpOCTb JABMKEHHUS TOYKU U3MEHSETCS 10 3akoHy UV = 9t2 — 8t(m/c). Haiitn
nyTh S, MPONIEHHBI TOYKOM 32 YETBEPTYIO CEKYHTY.

CamocrosiTesibHAsA pacuyeTHO-Tpaduyeckasi padora

Boruucnure miuomaas GUrypbl, OrpaHiueHHON JTMHUSAMU. BBITIOTHUTE PUCYHOK.

Bapuant — 1.
l.y=—x2+4;,y=0.

2. y=x2;y=09.

Bapuanrt — 2.
l.y=x2+3;x=0;x=2;y=0.2.
y=—x2+6,y=2.

BapuanTt - 3.

l.y=x2—-2xx=2;x=4;y=0.
2.y=x2+2,y=x+ 4.

Bapuanr — 4.
l.y=—x2+4x;x=2;y=0.
2.y=x2;y=x+2.

BHeaynuropHasi camocTosiTeJIbHAs padoTa:;

1. BbuucIuTh OnpeaeseHHbIN HHTETpal: O04x. Ox0O 3|:|dx ,
0
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2. BbI4MCINMTB ONpeIeIeH b HHTErPal METOI0M moACTaHOBKH: 2 Lox pilsdx |
3. BpmumcnuTh, TpeaBapUTENBHO  CACNAB  PUCYHOK, IUIOMIaAb  (UTYPHI,

OrpaHMYCHHON TMHUAMHK: y 0 Ox*04,y00,x002,x02.
4. Haiftu o0beM Tena, MOJYYEHHOrO IPU BpallCeHUHM BOKPYTr OCH alcCIucC

KPHUBOJIMHENHOM Tpaneuyn, OTPaHUYEHHON JINHUAMU: y O x\,/; 0o, x0O1,x04.

5. CkopocTh IBM)KEHHUS TOUKH M3MEHSETCS IM0 3akoHy v O 3t20 2t 0 1 (m/c). Haittu
nyTh S, MPONIeHHBIN TOUKOM 3a 10 ¢ OT Hauana JBMKCHHUS.

Tect 1m0 Teme: «MHTErpaJbLHOE HCUMCTIEHUE»
Bapuanr 1
1. MHokecTBO TmepBOOOpa3HbIX sl AaHHOW (yHkuu f(X) Ha3pIBaeTcs... a)
byHKUIHEH
0) HeolpeeaeHHBIM HHTETPaIoM
B) IOCTOSIHHBIM MHOXKHUTEJIEM
I') YaCTHOM MPOU3BOTHOM
2. IlpousBoaHAas OT HEOMPEEICHHOTO UHTETpalia paBHa. . .
a) MOJBIHTETPAIBHON (QYHKIINH
0) MOCTOSIHHOW MHTETPUPOBAHUS
B) IEPEMEHHOM UHTETPUPOBAHUS
r) mo00il pyHKUINN

N [%2x2 dx.
3. Boluucnuth ompeneneHHbIHN WHTErpan “1 :
a) 5 3 6) 5 B)2 14’
63
4. BBIYMCINTH f dx  (y-2,3-1,3-2)
V16—
i X
sin”
a) 4+C 0) arcsin3X + C  B)arcsins& +C r1)arcsinx +C

5. OmpeneneHHbIit HHTErpail — 3TO

a) (DyHKIMs, TepBasi MPOM3BOAHAs, KOTOpO# paBHa maHHOW ¢GyHKimu. Ecou g(X)
sBisieTcss npousBognoit ot f(X), To f(X)+k (rme kK — mpousBonbHO BBIOpaHHAs
KOHCTaHTa) ABJSCTCS HEOMpPEeAeICHHBIM HHTErpasioM oT g(X).
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18

0) anaUTUBHBIA MOHOTOHHBIM HOPMHUPOBAHHBIM (YHKUIMOHAN, 3aJaHHBIM Ha
MHOJKECTBE Map, NepBas KOMIIOHEHTa KOTOPBIX €CTh MHTErpupyemas QyHKIUS WU
(yHKIIMOHAJ, a BTOpas — O00JacTh B MHOXECTBE 3aJaHMsl 3TOW (PYHKIUU
(bynkimoHana).

B) OTHOIIICHWE HCTHHHOTO 3HAYCHHS YHCIIa K TPUOIKCHHOMY
T') BEIpaKEHUE BUA a+b

6. Borumcants [ (x2 + 3x3 + x + 1) dx(Y-2, V3, 3-1, 3-2)

a)3+3ut+taet+tx+C 0) x4+ 3xa+ w2+ 2x+C
3 4 2 4 4 2
3 4x x2 3

B)x+ + +x+C r)x+3u+xst+x+C
I 3 4F 3

1

. -1
. Beraucnuth uaterpai no ¢popmyie Hototona — Jleitouuiia J 7 exdx
e3—1 e —1

a) e 0) e B) e21-171) eze— 1
»  Berancmmts [4(8 + 2x — x2) dx

a)l2 6)58 - B)36 r)75

5 Beraucauth [ 1xde+xz

a)%ln(l +x2) 4 ¢ 6)2In(1+3) +C
B)In(1+x%)+C r)In(1+x3)+C

. Ecimm y Of (x)(f (x) O0), TO IJIOIIAb KPUBOJUHEHHOW TpaNelUH, OTPAHUYCHHON
ATOW JIMHUEH, ABYMs MPAMBIMU X=a u X=b W oTpe3koM ocu abcuucc a < x < b,
BBIYHUCIIsICTCS 110 (popMyIie

b

a) s 0 0 f (xdx

a
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http://ru.wikipedia.org/wiki/%D0%90%D0%B4%D0%B4%D0%B8%D1%82%D0%B8%D0%B2%D0%BD%D0%BE%D1%81%D1%82%D1%8C
http://ru.wikipedia.org/wiki/%D0%90%D0%B4%D0%B4%D0%B8%D1%82%D0%B8%D0%B2%D0%BD%D0%BE%D1%81%D1%82%D1%8C
http://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D0%BD%D0%BE%D1%82%D0%BE%D0%BD%D0%BD%D0%BE%D1%81%D1%82%D1%8C_%D1%84%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D0%B8
http://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D0%BD%D0%BE%D1%82%D0%BE%D0%BD%D0%BD%D0%BE%D1%81%D1%82%D1%8C_%D1%84%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D0%B8
http://ru.wikipedia.org/w/index.php?title=%D0%9D%D0%BE%D1%80%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D0%BE%D1%81%D1%82%D1%8C&action=edit&redlink=1
http://ru.wikipedia.org/w/index.php?title=%D0%9D%D0%BE%D1%80%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D0%BE%D1%81%D1%82%D1%8C&action=edit&redlink=1
http://ru.wikipedia.org/wiki/%D0%A4%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D0%BE%D0%BD%D0%B0%D0%BB
http://ru.wikipedia.org/wiki/%D0%A4%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D0%BE%D0%BD%D0%B0%D0%BB
http://ru.wikipedia.org/w/index.php?title=%D0%98%D0%BD%D1%82%D0%B5%D0%B3%D1%80%D0%B8%D1%80%D1%83%D0%B5%D0%BC%D0%BE%D1%81%D1%82%D1%8C&action=edit&redlink=1
http://ru.wikipedia.org/w/index.php?title=%D0%98%D0%BD%D1%82%D0%B5%D0%B3%D1%80%D0%B8%D1%80%D1%83%D0%B5%D0%BC%D0%BE%D1%81%D1%82%D1%8C&action=edit&redlink=1
http://ru.wikipedia.org/wiki/%D0%A4%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D0%BE%D0%BD%D0%B0%D0%BB
http://ru.wikipedia.org/wiki/%D0%A4%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D0%BE%D0%BD%D0%B0%D0%BB

6) s O f (x)dx

B) SO0 f(xdx

r) sooef (0
dx

Bapuanr 2
1. OmnpeneneHHbId HHTErPAT — 3TO

a) (DyHKIMs, TepBas MPOM3BOHAs, KOTOpO# paBHa naHHOW ¢GyHKimu. Ecmu g(X)
sBisiercss npousBogHor ot f(X), To f(X)+k (rme k — mpomsBoibHO BBHIOpaHHAs
KOHCTaHTA) SABJISICTCS HEONPEICIICHHBIM HHTerpajioM oT ¢(X).

0) aAIUTUBHBIA MOHOTOHHBI HOPMUPOBAaHHBIA (YHKIMOHAJ, 3aJaHHBIA Ha
MHOKECTBE Tap, NepBasi KOMIIOHEHTa KOTOPBIX €CTh MHTErpupyemMasi (QyHKIHS WA
dbyHKIIMOHAN, a BTOpas — 00JacTh B MHOXECTBE 3aJaHus JTON (QyHKIUHU
(bynkimonana).

B) OTHOIIICHUE UCTUHHOTO 3HAYEHUSI YHUCIIa K TPUOJIMKEHHOMY

T') BeIpaXeHHe BUaa a+b

2.  BBIYUCINTD [—Ltxdxxs

a)arctgtx?+C 06)In(1+x2)+C B)In(1+ x?%) r)larctgtx:+ C
2

3. Bepruncienve myTd, NPONRAEHHOTO MaTepUalIbHOW TOYKOW MPOU3BOJIUTCA IO
dbopmyiie:
t2

a)so 0 f(at

t1
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http://ru.wikipedia.org/wiki/%D0%90%D0%B4%D0%B4%D0%B8%D1%82%D0%B8%D0%B2%D0%BD%D0%BE%D1%81%D1%82%D1%8C
http://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D0%BD%D0%BE%D1%82%D0%BE%D0%BD%D0%BD%D0%BE%D1%81%D1%82%D1%8C_%D1%84%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D0%B8
http://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D0%BD%D0%BE%D1%82%D0%BE%D0%BD%D0%BD%D0%BE%D1%81%D1%82%D1%8C_%D1%84%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D0%B8
http://ru.wikipedia.org/w/index.php?title=%D0%9D%D0%BE%D1%80%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D0%BE%D1%81%D1%82%D1%8C&action=edit&redlink=1
http://ru.wikipedia.org/w/index.php?title=%D0%9D%D0%BE%D1%80%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D0%BE%D1%81%D1%82%D1%8C&action=edit&redlink=1
http://ru.wikipedia.org/wiki/%D0%A4%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D0%BE%D0%BD%D0%B0%D0%BB
http://ru.wikipedia.org/wiki/%D0%A4%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D0%BE%D0%BD%D0%B0%D0%BB
http://ru.wikipedia.org/w/index.php?title=%D0%98%D0%BD%D1%82%D0%B5%D0%B3%D1%80%D0%B8%D1%80%D1%83%D0%B5%D0%BC%D0%BE%D1%81%D1%82%D1%8C&action=edit&redlink=1
http://ru.wikipedia.org/w/index.php?title=%D0%98%D0%BD%D1%82%D0%B5%D0%B3%D1%80%D0%B8%D1%80%D1%83%D0%B5%D0%BC%D0%BE%D1%81%D1%82%D1%8C&action=edit&redlink=1
http://ru.wikipedia.org/wiki/%D0%A4%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D0%BE%D0%BD%D0%B0%D0%BB
http://ru.wikipedia.org/wiki/%D0%A4%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D0%BE%D0%BD%D0%B0%D0%BB

6) so O f )t

B) SO O f(t)dt

t2

t2

r)sodt0 )

t1

m

Tcos 2
4. BeIYUCIIUTH fo xdx

a) 1 6)1+C B) 1 s
2 2 25

5. Vkaxute nepooOpasnyro GyHkuuu f (x) 0 3x 2 Osinxa) F (x) O xx 320

COS X
0) 0 00
: F(X) — sinx
2
B) F(x) Ox 20 cos X
r) F(x) 020 cos x
6 Ilnomans KpUBOJIMHEWHOW Tpameluu, OrpaHHYEHHON mMHMAMHU y=4 — X2, y=0
onpenaensercs uarerpamom(yY-2, Y3, 3-1, 3-2)
0 2 4 2
O O O O
a) 2 (40x*)dx; ©0)o 2 (40x%)dx; B) o (40x2)dx; r) o (40x2)dx

u]

1. OnpeneneHHbIN MHTErpall [13x 2dx paBeH
2
a)l9; 0)18; B)35; r) 27
8. MHOXeCcTBO  BCceX IMepBOOOpa3HbIX (YHKIMU Y=5 x
UMeEeT BU/T
a)x?; 0)5°0C; B)x*0C r)5°0C
®opmyna Hetotona-Jleltonuna



a)  f(tdtOF (b) OF (a)

ab

6) 1 fdtOF (@) 0F (b)

ab

B) U f()dtOF (@) O F (b) O 7

ab

r) OfodtoF@®OF@DOA

8

J3 10. BerauciauTh xdx
Vidx
a) 10 0) 10 2 B) 23 r) —333
3
Bapuanr 3
1. Oyakums F Ha3pIBaCTCA .........coeoeenven..... 1 GyHkiuu f Ha HEKOTOpOM

IPOMEKYTKE, ECIIH JUIS BCEX X U3 3TOT0 IPOMEKYTKA CyIIECTBYET ITPOU3BOAHASL
F/(x), paBHas f(X),
T.e. F/(x)=f(x) 770...

a) popmyna Herorona-JleiiOnura

0) nuddepenunan GyHKIUHA

B) nepBooOpazHas st pyHkuuu f

I') MPOU3BOJHAS B TOUKE
2. Ecnum xpuBONMHENHAs Tpaneuus, OrpaHUYeHHAs JUHAEN y O f (x) 0 0 ¥ MpAMBIMHU
y=0, X=a, x=Db, Bpamaercs Bokpyr ocu x, TO 00bEeM BpalllCHHS BBIYHCISICTCS IO

dbopmyie
b

ayvooOy2dx

ab

6)voo O x2adx

aa

B)voO y2dx

ba
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r)vood x2dx

b

3. Heonpenenennslil nHTErpan ot anreOpandyeckoi CyMMBI ABYX WUJIM HECKOIbKUX
(GYHKIHMI paBeH. ..

a) MMPOU3BEICHUIO HHTETPAJIOB ATUX (DYHKIINH
0) pa3HOCTH ATUX (YHKIIHI

B) anreOpandecKkoil CyMMe WX UHTErpajioB

T') MHTETPaATy YaCTHOTO ATUX (DYHKIIUH
4. Tlpu mepeMeHe MeCTaMH BEPXHErO M HIDKHETO TPEACIIOB HHTECTPUPOBAHHMS
onpe/eIeHHbIA UHTErpal. ..

a) OCTaeTCs MPEKHUM

0) MEHsIeT 3HaK

B) YBEIIMYHMBACTCS B JIBA pas3a

') paBEH HYIIIO
X3

5. Bermuaucnuts F(x) =
3

2)6 6)8 B)s4 r) 8 3t

6. Haiitu momans GUrypsl, orpaHMYEeHHON TMHUAMA Y = -X? + X +4my =-X + 1

32 32 B) 2 r) 12
a) 6) _
345 8

7. Beraucuts [ (x2 + 3x3 + x + 1) dx

3 3x4  x2 4

a)x+ + +x+C 0)x+3u+x2+2x+C
3 4 2 4 4 2
3

B)x+4x+x2t+x+C r)x+3xat+x3+x+C
3 4 2 3 4 3

8. Bruncnuts 00b€M Telna, MOIYYEHHOTO BpalleHueM BOKpyr ocu OX (urypsl
OTrpaHMYEHHOM mapabonamu Y = X2 u X = y?
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a)3m 0)3 B) 2T rm

9. B pesynbrare moactaHoBku t = 3x + 2 uHTErpan f dx MPUBOAUTCS K BUIY

3x 02

90a: 610 al¥e: 0O

Vi

Vi 3
10. Boruucnuth HHTErpal METOIOM MOACTAHOBKU J cos 3xdx
a)sin3x+C 0) 3x +C B)lsinx+ C 11911:15LC

3 3
Bapuanr 4

1. Omnepauus Hax0XJIE€HUS HEONPEIECIEHHOTO UHTErpajia Ha3bIBaeTCsl. . .

a) nuddepeHpoBaHueM QPyHKIUH
0) npeoOpa3zoBaHueM (PyHKIIUU

B) MHTErpupoBaHUEM (HYHKIIMH

I') HET BEpHOTO OTBETA

2. HemocpencTBeHHOE MHTETPUPOBAHME, METOJ TOACTAHOBKH, MHTETPUPOBAHUE

0 YacTsM 3T0...
a) METOJIbl HAXO0KJICHUS POU3BOJHOM
0) METOAbl MHTErPUPOBAHUS
B) MeTO/IbI penieHud 3aaaun Ko
I') BCE OTBETHI BEPHBI
3 OnpeneseHHbI HHTETPAIT UCIIOIb3YETCS IPHU BBIYUCIICHUH. . .
a) IJIONIA/IeH MIIOCKUX QUryp
0) 00beMOB TeJ BpallleHHs
B) IPOMJIEHHOTO MyTH
I') BCEX MEPEUMCIECHHBIX 3JIEMEHTOB
4.  MHOXeCTBO BCEX MEpBOOOpa3HBIX (QyHKIUH Y=5 x
BUJ

HMECT

a)x°; 0)5x0C; B)x*0C ; r)530cC
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2 3 paBeH

O

5.  OmpeneneHHbI UHTErpan 1 4x dx

a) 36; 6)17; B)16; r)15

6. Boruumcauts [ cos Sxdx
5 5x 5x

a)sindx+C 0)s"+C( B)sn +(C r1)sin +(C
5 5 2

7.  Bbruucauth nnTerpan no gopmyite Herorona — JleitGuuma [? sin xdx
a

a) COS a — COS X 0)cosb  B)cosa r)cosa-—cosb
2dx

8. Bsrumconts [
1x

a)ln2 6)In3 B)In1 r)ln 6

9. OmnpeneneHHBIH HHTETPA BEIYUCIIAIOT 110 hopMyIIe. ..
oo

2) ia f(x)dx=F(a)-F(b)

oooo

6) w0 f(x)dx=F(b)-F(a)

oo

g) w0 f(x)dx=F(a)+F(b)

oo

r) w0 f(x)dx=F(a)

10. OmnpeneneHHbIN HHTETPAT C OJJMHAKOBLIMU TIpEJeiaMu PaBeH. ..
a) eAUHULIC
0) OECKOHEYHOCTH
B) HYJIIO
') YKa3aHHOMY Mpeieny
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Kiarouu Kk Tectam

No 3aganus BapuaHT | BapuUaHT 2 BapHaHT 3 BapuaHT 4

1

Ol Nk~ lwWwN

Splsgiecliegicligieg e giegics!

>\ || ||| | |
Mg o ||| o |
===zl Rasl Rvvd Rau Rve A Rau i Res i oo

[E=y
o

HUTOroBbliii TECT
Bapuanr 1

3aganue 1. (BeiOepere oguu202 0 3BapuaHT O 5 OTBETA)

3nauenue npepena lim4000302 pasHO...
0 ooo

BapuaHThI OTBETOB:
A)l B) _° C) 2 D)3
4

3aganue 2. (BpiOepeTe OAUH BapUaHT OTBETA)

3nauenue npenena lim 00 0 3002 0 0 OO paswo...(

ooz 4002
BapuaHTbl OTBETOB:
A) B)o! C)?! D)0
4 6

3amanne 3. (BeiOepeTe OJMH  BapuUaHT  OTBETA)

[TpownsBoauas ¢pynkuu O I]17_[17|:| O0* e"Oumeer BUL. . ..

BapuaHTbI OTBETOB:




O

A) DlDZWE’DD B)O:02r C) 01 00D) DlDZeAjQ:DDDQ/D_DDD

3ananue 4. (BbIOEpeTe OJUH BaprUaHT OTBETA)

[IpousBoanas GpyHkiu 000 2 arccos x B Touke o O 0 pasHa. ...

BapuaHTbl OTBETOB:

A) -2 B)2 O D)o,
2
2

3amanue S. (BbIOEpeTe OJMH BapuaHT 0TBeTa) [Ipon3BoHas
¢ynkuuu O 0 sin 50 UMEET BUL. . ...

BapHaHTBIOTBGTOB:

A)O'0cos500 )0 05cos 00 ¢y 0! 05sin 00 D) 0! 0O 5cos500

3aganue 6. (BbIOEpUTE OJMH BapUAHT OTBETA)

Bropas npoussoxnas ¢pyuxuuu OO0 30 20 20 O1 umeer Bug. ..

BapuaHTBI OTBETOB:
A)0%oo BO¥O8 c)d0¥oeD)d¥o4
O

3ananue 7. (BbIOEpUTE OUH BapUaHT OTBETA)

Vriosoi koaddunuenT kacarensHor k rpaduxy Gyuxun O O O sg 20000 5

TOYKC

Oo O 0 pasew.......

BapuaHTbl OTBETOB:

A0 B) -1 C)?2 D)1

3amanue §. (BHIOEPUTE OJUH BapHaHT OTBETA)

Touxoit munumyma ¢pynxuun 000 O 3 0 300 ssnsercs. . ...
BapuaHTbl OTBETOB:

A) -1 B) /3 C)1 D) -8
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3amanue 9. (BpIOEpPETE OJMH BapUAHT OTBETA)

A6cimccoii Toukn nepern6a dynxumu 000 03 0 20 O 4 asnsercs. ...
BapuaHTEI OTBETOB:

A0 B) 2 C)6 D)!
3 3
3ananue 10. (BbiOepeTe BapuaHThI COMIACHO TEKCTY 3aJIaHus) Oo 10002

a0

. nO1
[TocnenoBaTenbHOCTh 3adaHa (opMysoil oOiiero 4ieHa

PacnonioxuTe 37€MEHTBI TOCIEN0BATENBHOCTH B ITOPSAIKE BO3PACTAHUS UX
ITOPSAKOBBIX HOMEPOB. BapruaHTBI OTBETOB:

A) 165 B) 4 C) -2 D) -1

3ananue 11. (BprOepeTe oMH BapUAHT OTBETA)
MHuoxkecTBO Bcex TmepBooOpasHbix ¢yHKuuM 000 200 wWMeeT BU....
BapuaHTbl 0OTBETOB:

A) 2 B)2020¢ C)0O:20¢ D)0
3aganue 12. (BbiOepeTe 0MH BapUaHT OTBETA)

OnpenencHHbli  UHTETpai O 40 = qO paBeH.....
Bapuantel oTBETOB: !
A) 17 B) 36 C) 16 D) 15
3amanue 13. (BprOepeTe OMH BapUAHT OTBETA)
[Tmomaas KpUBOJIMHEUHOW TpANlEIMK S ONPEIEIIIETCS UHTETPAJIOM. ...

A

\

N

\ > BapuanTe! orBeTos: O O 4 O
D.A).d400.0doo0 By 0. Oaooe

\
/

y
\\\
Odoo

c)dw Oaoo20doo oy s :040020doo
2-10 12
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Bapuanr 2

3ananue 1. (BeiOepute oquu3l » 0 BapuaHT O 1 OTBETA)
3HadeHue npezena M o 2 PaBHO.....
3 0 20 O OO
BapuaHTs! 0TBETOB:
A)l B) 3 C)? D)0
2 3

3ananue 2. (BblOepered oauH 2 0 25 BapHaHT OTBETA)

3HaueHue npezaena lim paBHO.....
oos 30 015
BapuaHTbI OTBETOB:
A) 0 B) 5 C)-5 D) !
3

3

3ananue 3. (BpIOEpETE OJMH BapUaHT OTBETA)

[poussomnas ¢yskuus O O O * 2% umeer Bug. ...

A)0t0200B)0'O02°00*2%In2Cc) 0028 In2D)0t 027020 * OO

3ananue 4. (BpIOEpETE OJUH BapUaHT OTBETA)

[IpousBoanas ¢pyHkuuu 000 3In OO B TOUKE Oo03 paBHa.....

A) 1 Bapuantsl otsera:B) 3 C) !
3 D) 9

3ananue 5. (BblOepeTe 0JMH BapuaHT oTBeTa) [IponsBoaHas
¢bynkuuu 000 cos 300 UMEET BU. . ..

BapnanTs! oteera: L] N [

Ay 0000308 oy i g 36 00 ¢) 0t 0 ossin 00 D) 0 0 03sin 300



3amanue 6. (BIOEpPETE OJMH BapHaHT OTBETA)

Bropas npoussoanas ¢pynxuuu 000 2 O 30 O 50 2 numeer Bugn. ...

BapuaHTel OTBETOB:

A)0v006 By0“oplo00c)0* 0010 D)0 oosO0

3amanue 7. (BIOEpPETE OJMH BapHaHT OTBETA)

a
VrnoBoit kospduumenT kacarenbHoi k rpapuky ¢pynaxmuu 0 0302020038

touke Lo O 1 pasen....

BapuaHTbl OTBETOB:
A) -7 B) -4 C)4 D)7
3aganue 8. (BpIOepeTe OAMH BapUAHT OTBETA)

Toukoii Makcumyma QyHkiuu 000 ! 0®00O0 gsnsercs. ..
3

BapuaHTbI OTBETOB:
A) -1 B) O C)1 D)3

3ananue 9. (BriOepeTe OJMH BapuaHT OTBETA)
Ao6cuuccoit Touku neperu6a rpaduka Gyuxuuu O 0 60 20 O s gpngercs. . ..
BapuaHTBI OTBETOB:

A) ! B) -2 C) -t D) 2
2 2

3aganue 10. (BbIOEpeTe BapuaHThl COTJIACHO TEKCTY 3aJ]aHusl)

ITocnenoBarenbHOCTD 3a4aHa (HOPMYJIOH OOIIETO YiIcHa n? . Pactionoxxure

bn oo JIEMEHTHI
MOCTIEIOBATEILHOCTH B TIOPSIJIKE BO3PACTAHUS UX MTOPSAIKOBBIX HOMEPOB.
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BapuanTe! OTBETOB:

A) 4 B) 1716 C)1 2
5 D)
1
0

3aganue 11. (BeIOEpeTe OMH BADMAHT OTBETA) 2

MHoxecTBO Beex neppoobpasupix Gynxuuii 0 O 30 umeer Bu. ...

BapI/IaHTBI OTBCTOB!

A) 600 B)3D20¢ C)03%0c¢ D)30%0c

3ananue 12. (BbiOepeTe oauH BapuaHT oTBeTa) OnpenencHHbIMN
uHTerpan 4 2d00 paBeH.. ..

0. oo

BapuanteiA) 4 orseros:B) 1 C)!
2 D) 2
3aganue 13. (BbiOepeTe OIMH BapUaHT OTBETA)
[1momanbs KpUBOJIMHEWHOW TPAIIEIMU S ONPEAEIIAETCS HUHTETPAIOM. . ..

Y BapuaHnTel 0TBETOB:

DoO0:01 A) 0o Oo.o010¢0o8) 0. Oo 2010400

011 001

c)0 Oo.o10doo 0y O Oo .o 10doo

01 1

Bapuanr 3

3ananue 1. (BeiOepere oquH4ls 0 BapuaHT 201 OTBETA)

lim
3HaueHus mpesaena

N

3 pPaBHO....
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oonl 030 0200
Bapuante otBetoB: 31 D)-5A)-2 B)1

C) -
3amanue 2. (BIOEpPETE OUH BapHaHT OTBETA)
3naueHue npenena pasHo.... lim s 0300.00
200
oo
oo D09

BapI/IaHTI)I OTBCTOB.:
A) 2 B) 0 C)S D) 2
3 6

3aganue 3. (BbIOEpeTe ONMH BapuaHT otBeTa) [Ipou3BoaHas
¢ynxmun 000 O 2 In OO0 umeer Bua. ...

BapI/IaHTI)I OTBCTOB!:

AD'o0O0 B)O!o20l Cc)Olo20n_'p)dto2in0O0
oo

3aganue 4. (BpiOepeTe OAMH BapUAHT OTBETA)

[Ipoussoanas ¢pyrkuuu 000 arctgdO B Touke o O O1 pasHa.....

BapuanTtel otBetoB:  A)0 B)1 C)

12 D)1

3ananue 5. (BblOEpeTe 0JMH BapuaHT o0TBeTa) [IponsBoaHas
¢ysxuu 000 g 200 UMEET BUL. . ...

BapuaHThl OTBETOB:

A) cos2. OO0  B) cos222 00 C) cos2 200 D) cos12 2 OO

3ananue 6. (BbIOEpeTe OJUH BapyUaHT OTBETA)
Bropas npoussoanas 000 _'0%p0002wumeer Bun. ...

50



BapuaHTbI OTBETOB: 2

A 0%o0OO0B)O0%D2 c)O%oOD1 D)O%0O1

3ananue 7. (BbIOEpETE OJUH BaprUaHT OTBETA)

YrioBoi kos¢dumuent kacatensHol k rpadpuky Gynxuuun 0004030302058

touxe o0 O1 pasen...

BapuaHThI OTBETOB:

A)8 B) 18 C)6 D) -6
3amanue §. (BpIOEpETE OJMH BapHaHT OTBETA)

Toukoi makcumyma GpyHkuuu 000 _10°0402 sBnsercs.....
3

BapI/IaHTI)I OTBCTOB! D

A) 0 B) \/g C) n%g D) 8

3ananue 9. (BpIOEpETE OJMH BapUaHT OTBETA)

A6cimccoii Toukn nepern6a dynxupu 0 0 030 0 O1 saensercs. ...

BapuaHTbI OTBETOB:
A) -6 B) 6 C)0 D)?!
6
3amanue 10. (Bp1OepeTe BapuaHThl OTBETA COTJIACHO TEKCTY)

3n0O5

[TocnenoBaTenbHOCTD 3aaHa hopMysioi obmero wieHa 0 O . Pacnonoxure

" 2n O 1 DHDIEMEHTHI
MIOCJIEA0BATECIBHOCTH B MOPSAJAKE BO3pACTaHUS UX MOPSIAKOBBIX HOMEPOB.

BapuaHTbI OTBETOB:

A) 2 B)s C) 179 D) 115
3
3ananue 11. (Bb1OepeTe 01MH BapUaHT OTBETA)

. O
MHokecTBO Bcex nepBooOpa3Hbix ¢yHkimil [ O EI2 MMECT BUJL

BapuaHTbl OTBETOB:

A)'B‘zg.DC B) nploc C)I:I_ZIZIC D)2Int|\|]c
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O
3ananue 12. (BbiOepeTe 01MH; BapUaHT OTBETA)

Onpenenéunbiii  uurerpan Oles 0 10dx pasen.....

BapuaHTbl OTBETOB: o

A)e B) e+l C)et2 D)eD1
3amanue 13. (BeIOEpeTE OJMH BapUAHT OTBETA)
[1no1maas KpUBOIMHENHON Tpaneuu S onpeaeIsieTcs] HHTETPaIoM.

BapI/IaHTLI OTBCTOB:

00 eoO i eqdx B) ol ¢ @
o dx
X C)ol: e Pdnn p) 0. e dnO
Bapuanr 4

3ananue 1. (BeiOepere ogunus O 20 ,BapuaHT O 700 3 OTBETA)

3nauenue npeaena glim ooo48-38-0.201 pasHo.. ..
BapuaHTbI OTBETOB:
A) -5 B) -2 C)7 D) °
4
3amanue 2. (BIOEpETE OJMH BapHaHT OTBETA)

3nadenue npezaena lim DD_Q _1|:||:|I:|_Q _zﬂD paBHO...

pom 1 O O > Bapuants
OTBETOB:
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A) -2 B) -1,5 C) D) -0,5

3amanue 3. (BpIOEpETE OJUH BapHaHT OTBETA)

Ipoussoxuas dpyrxmuu O O 37 * O0umeer sug. ...

BapI/IaHTBI OTBCTOB:
A)0'03%In3 B)O'03°0IN3C)0t03"*003°0D)0t03°03"*0*1In3

3amanue 4. (BIOEpETE OJUH BapHaHT OTBETA)

ITponssoanas Gynkumu O O arcetgd0 B TOUKE Oo O O1 pasHa. ..

BapuaHTBI OTBETOB:

A) O 1 B) 1, C)o0 D) -1
2

3aganue 5. (BpIOepeTe OAMH BapHaHT OTBETA)

[TpousBogHas pyHKIMY OO ¢tg 0,50 UMEET BUA. . ..

BapuaHThI OTBETOB: 000,5D) 01001 sin20,500
A)0:0o005B)0:wmoo0o5C)0Osin200sin ___ sin2 00
20,500

3ananue 6. (BblOEpeTe OAMH BapyaHT OTBETA)

Bropas npousBoanas pynkuuu 00030200 102 umeer Bug. ...
BapuaHnTsl 0TBETOB: 2

AO1rO2 ByO!0O1 c0%oor bp)Ofoo
3ananue 7. (BpIOEpETE OJUH BapUaHT OTBETA)

O, 001 D) -6 B TOYKE

BapuaHTBI OTBETOB:

A) 7 B) -5 C) 6

3ananue §. (BbIOEpeTe OJUH BapHaHT OTBETA)
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VrioBoit koaduient kacarenbHoii k rpaduky ¢dynxuuun 0 02030003

Toukoit makcumyma Gyrxuuu O O 0 40 20 2 gensercs. . ..

BapI/IaHTBI OTBCTOB:
A) 4 B)1 C) -1 D)0

3ananue 9. (BpIOEpETE OJMH BapUaHT OTBETA)

A6cnuccoit Toukn neperu6a Gynkuuu 001030302080  sBusAETCA. . ..
3

BapI/IaHTI)I OTBCTa.
A) 4 B) 3 C)1 D) 2

3amanue 10. (BbIOEpeTe BapuaHTBI OTBETA COTNIACHO TEKCTY) o » 0O nln 30 100

ITocnenoBarenbHOCTD 3a7aHa (HOPMYJIO OOIIIEro YieHa

PacniosioxuTe 371€MEHTHI TOCIEN0BATEIBHOCTH B ITOPAIKE BO3pACTAHUS UX
MTOPSAKOBBIX HOMEPOB. BapruaHTBI OTBETOB:

A) 2 B) 20 C) 4 D) 2
3 3

3aganue 11. (BbiOepeTe 0IMH BapUaHT OTBETA)

MmuosxectBo Beex nepsoobpasusix ¢pynkmuit OO0 3"Oumeer Bux. . ..
BapuaHTbI OTBETOB:

A) 3o00c¢ B)In33mn  C)In33mo00c D)3oin3dc
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3amanue 12. (Be1OepeTe OJMH BapUaHT OTBETA)
2

Onpenenérnsiii maTerpan 1 40 sdx paBeH. ...
1

BapI/IaHTBI OTBCTOB!

A) 3% B)15C)20D)7
4

3ananue 13. (BbIOEpeTe OIMH BapUaHT OTBETA)
[Inomans KpUBOJMHEUHOW TPANIELIMK S ONPEIEIIAETCS UHTETPAJIOM. . ..

BapI/IaHTBI OTBCTOB:
1

os O0dO0O
A 0
A) O cosOdOO .
0
ao
0 O cosO 2 D) O cos 0dOO
oo
C) Q cos O0d0O0O 2
“D— Ne 1} 2| 3| 4, 5| 6| 7 8 9 1 1
> Bapua . . . : : : : : : 0. 1.
HTa
1 CC B O A O ¢ A4 g A 1o C
B
Ka C
z‘ll/l A
recr| 2 Bl 1 B A O d A A O d C
aM A
0 A
o B
Al B d B B ¢ B
B) Ifl Il Il 1 A
¢ A
C
4 CC B 4 A B d A a4 B a1 C
A
C
B




2.2. 3agaHus AJ1 UTOTOBOH aATTECTALIMH - JK3aMeH.

2.2.1 Kputepuu OlleHKH:

OLI€CHKA «OTJHMYHO)» BBICTABIILACTCA CTYACHTY, CCIM IMIPHUBOAATCA IIOJIHBIC
CBCIACHUA II0 BOIIPOCaAM 6I/IJ'I€T3., ACMOHCTPUPYIOTCA FJIY6OKI/I€ 3HaHHUA II0
BOIIpOCaM 6I/IJI€T8,, OTBCTHI Ha ITOCTABJICHHBLIC BOIIPOCHI B OouJleTe M3nararoTcs

JIOTUYHO, TTOCJIEIOBATEIBLHO M HE TPEOYIOT OTIOJHUTEIBHBIX TTOSICHEHUH;

OLICHKA «XO0pomo»: IIpUuBOAATCA OCHOBHBIC CBCACHHA OTHOCUTCIIBHO BOIIPOCOB
6I/IJICT3, ACMOHCTPUPYIOTCA HCIIOJHBIC 3HAHUWA 110 BOIIPOCAM 6I/IJ'ICT8,, OTBCTHI HA
3aJaHHBIC BOIIPOCEHL Jar0TCs1 C HC3HAYUTCIIbHBIMH OIMOKaMU NN

HETOYHOCTSIMMU.

OLIEHKA «YyJOBJIETBOPUTEJIbHO». TIPUBOASATCA CKYJIHbIC CBEIECHHUS IO
BOIpOCaM OwuJjieTa, JEMOHCTPUPYIOTCS TOBEPXHOCTHBIC 3HAHUS BOIPOCOB B

6I/IJ'ICT€, HMCIOTCS 3aTPYAHCHUA C OTBCTAMU HA BOIIPOCHI;

OlICHKA <«HEYAOBJCTBOPUTECJIbHO)! HpI/IBOIUITCSI CKYIHBIC CBCIACHUA IIO
BOIIpOCaM 6I/IJ'I€T21, CTYACHT HC MOXKCT Pa3bACHUTDL CYTHU COACPIKAHUA TOI'O, YTO
OH IIPCACTAaBUJI B KAYCCTBC OTBCTA HAa BOIIPOCKHI 6I/IJIeTa, HC Oar0oTCs OTBCTHI Ha
BOIIPOCHI IMpCrio4aBaTcCJiid, Marcpuail n3Jj1aracrci

HGHOCHC,Z[OB&TGJ'H)HO,C6I/IBLII/IBO .

2.2.2 Bonpochl K 3K3aMeHy

1.

©o0oNOoO Ok W

LICJ'II/I " 3aJa41 U3YyUCHUA MATCMATUKHU IMIPH OCBOCHUU CIICHUAIIBHOCTHU «HpaBo
" OpraHu3anusga COOuaIbHOI'O oOecrIcUeHUY

Onpenenenue npeaena GyHKIMU B TOUKE.
Onpenenenue npeaena GyHKIIMU B 0ECKOHEYHOCTH.
Teopemsl 0 Tipenenax.

Omnpenenenre HEMPEPbIBHON (YHKLIUU B TOUKE.
Omnpenenenre HeMpepbIBHON (YHKLIUH HA TPOMEKYTKE.
CBoiicTBa HENPEPHIBHBIX (DYHKIIMA.

Touku paspseisa I-ro pona.

Touku paszpseisa II-ro pona.

10.3ameuarenbHbIE IPEETBI.
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11.0npenenenre nporu3BOAHOM.

12.IIpon3BoHBIE BBICIINUX MTOPSIAKOB.
13.IIpon3BoaHbIE dIEMEHTAPHBIX (QYHKIHI.
14.ITpousBoaHbIE 0OPATHBIX TPUTOHOMETPUUECKUX (DYHKIIUM.
15.11pou3BoaHBIC CIIOKHBIX (PYHKIIHM.

16.ITpaBuna nuddepeHupoBaHus.

17.Touku neperuoda.

18.AcumnToTsl rpaduka QyHKIHH.
19.UccnenoBanrie PyHKIUU 1O 0OIIIEH cXeMe.
20.BoimykiiocTs rpaduka GyHKIUH.

21.IloHsTHE HEONIPEAEIIEHHOTO UHTErpaa.
22.CBOKMCTBA HEONIPEAEIEHHOTO UHTErpaIa.

23 .MlHTErpupOBaHrE METOIOM 3aAMEHBI.

24 .MHTErpUpOBaHKE MO YACTSM.

25.I1oHsATHE ONPENETIEHHOTO HHTETPAIA.
26.CBoiiCTBa ONPEIECICHHOIO0 HHTETPAJIA.
27.MeToapl BBIYUCIICHUS ONTPEICICHHOTO MHTETpaJIa.
28.Berunciienne miomaan miockux Guryp.
29.TeopeMbl 0 cylIeCTBOBaHUU Tipeena GyHKIUH.
30.OcHOBHBIE TEOPEMBI O IIPEACIIAX.
31.Ilpupamienue apryMmeHTa.

32.Tumsl pa3pbeIBOB.

33.CBoiicTBa HEMPEPHIBHBIX (HYHKIIUA.

34 Ilpenen ¢hyHKIIMN Ha OECKOHEYHOCTH.
35.Berunciienue npeaenoB QyHKITHA.

36.11epBblii 3aMedaTeIbHBIN MPEACII.
37.Beruncienue uncina "e'".

38. [TpubmxeHHbIE METO 1Bl BHIYUCIICHUS HEOTIPEICTICHHOTO UHTETpaJa.
39.BprlunciieHHE TEOMETPUYECKHX BEJIMYMH C MOMOIIBIO  ONPEAECITCHHBIX

HMHTETPaJoB.
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40. BbluncneHre MEXaHMYECKUX BEJIMYMH C MIOMOIIBIO ONPEIEIEHHBIX NHTErPAJIOB.

41.Beruncienue (pU3NYeCKUX BEIUYUH C TTOMOIIBIO ONPEACICHHBIX UHTETPAJIOB.

42.BpruncieHue npou3BOIHBIX BTOPOTO MOPsIKA.

43.BpruncieHue Npou3BOIHBIX BBICIIETO MOPSAIKA.

44. BbIYUCIICHUE OMNPEJEICHHBIX HWHTErPAJIOB METOJAOM HWHTETPUPOBAHUS IO
YacTsM.

45. BblunCIICEHUE  OMNPENENICHHBIX HMHTErpajJoB  METOJOM  BBEACHUS  HOBOU
IIEPEMEHHOM.

46. OCHOBHBIE MOHATHS U METOJIBI MATEMATUYECKOTO aHAJIN3A.

47.OCHOBHBIE YHCIICHHBIE METO/Ibl PENICHUS TPUKJIAAHBIX 3a]1a4.

48.0cHOBHBIE MOHSITHUS MaTEMaTH4YECKOTO aHaJIn3a.

49.0OCcHOBHBIE METObI MATEMATUYECKOTO aHAJIN3A.

50.OCHOBHBIE YHCIIEHHBIE METO/IbI PEIICHUS TPUKIIAIHBIX 3a]1a4.

51.IlpumeHeHrE METOJIOB MaTEMaTUYECKOrO aHaau3a MpU PEHIeHUH 3a]ad
MPUKJIAIHOTO XapaKTepa, B TOM duciie MpodheCcCUOHAIBHOM HANMPaBICHHOCTH.

52.1IpyuMeHEeHrE METOJI0B MAaTeMaTUYECKOr0 aHalIn3a NpU pEIICHUH 3ajad
npo¢eCCUOHAIBHON HAMPaBICHHOCTH.

53.IIpuMeHeHre OCHOBHBIX METOJIOB MHTETPUPOBAHUS MPU PEUICHUU 3aa4.

54.Pemenue 3aa4 Ha OTHICKAHUE TPOU3BOIHOMN CIOXKHON (PYyHKIUU.

55.Pemienue 3a1a4 Ha OTBICKAHUE MTPOMU3BOIHBIX BTOPOIO MOPSIAKA.

56.Pemienue 3a1a4 Ha OTBICKAHHUE MPOU3BOAHBIX BBICILIETO MOPSJIKA.

57 Ilpupamenve QyHKIIUN.

58. PenieHre HECIOKHBIX 33/1a4 HA ONPEIEIICHUE PA3TUYHBIX BEIUYHNH C TOMOUIBIO
ONPEAECTICHHBIX NHTETPAJIOB.

59. Bropoii 3amedaTenbHblil Opeae.

60.00mas cxema uccieoBaHus (PyHKIINU.

61.HaxoxaeHuit pou3BOIHBIX OOPATHBIX PYHKIUH.
2.2.3 DK3aMeHAllMOHHbIE ONJIETHI

SK3AMEHAIIMOHHBIN BUJIET Ne 1
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1. Tonstue npenena GyHKIIUA B TOUKE.
OnpeneneHue MpoU3BOTHOM.
3. Haitnute oOBeM Tena, MOIYYEHHOTO BpaIlleHHEM BOKPYT oOcH abcmmce

N

KPUBOJIMHEWHOMN Tparnenuu, orpaHndyeHHoN JInHuAME: y=0, y=3, y=5u

yO ~/ x0O2.

SK3AMEHAIIMOHHBIN BUJIET Ne 2
1. OcHOBHBIE TEOPEMBI O TIPEICIIaAX.

2. IlpumeHeHue BTOPOM MPOU3BOTHOM.
1

3. Bpruncnure unTerpan o 2 (x O 2)2 dx

DK3AMEHAIIMOHHBIA BUJIET Ne 3
1. Beluucnenue npeaenoB QpyHKIUi.
2. OCHOBHBIE CBOMCTBA OMPEIEICHHOTO HHTETPAIA.

3. Haiigute Hanbomnbiiee 3HaueHNEe PYHKIMU y = x3 + 3 Ha oTpeske [0,5; 2]
*

SK3AMEHAIIMOHHBINA BUJIET Ne 4
1. Omnpenenenve HenpepblBHOCTH (PyHKIuu. 2. HaxoxneHnue

IIPOU3BOIHOM CIIOKHOM, 0OpATHBIX (PYHKITUH.
edx

3. Beruncnuts unrerpai: [
1%

3K3AMEHAIIMOHHBIN BUJIET Ne 5
1. Ompenenenue To4eK pa3pbiBa (PyHKIIHUH.
2. Brpruucnenune npou3BOIHBIX BHICIITUX MOPSIKOB.

3. Bsrunciure uaTerpan L (sin x 016)dx
3K3AMEHAIIMOHHBINA BUJIET Ne 6
1. Onpenenenue npeaena GyHKIUN B OECKOHEUHOCTH.
2. Bpruncnenne (GU3NYECKUX BEJIMYMH C TOMOIIBIO OIpPEIeICHHBIX

MHTETPaJIoB.

3. Haiinure npoMexxyTku Bo3pacTaHust PyHKIUU y = xs — 8x2 + 3

3K3AMEHAIIMOHHBIN BUJIET Ne 7
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1. Brruncienue reOMCTPHUICCKUX BCIUIUH C TIOMOIIbBIO
OIIPCACIICHHBIX HHTCTPAJIOB.

2. TlpaBuna nuddepenmupoBanus. 3. Haitaute npenen
dynkmu lim (x3+2x-8) x 0 1

SK3AMEHAIIMOHHBIN BUJIET Ne 8
1. Haxoxnenue acumMnToT rpaduka QyHKIIUH.
2. TlonsiTHe HEeoNmpeAeIeHHOTO HHTETPaIA.

3. BeMumCIUTE ONpeeneHH bl naTerpan: [3(4x + x2)dx
2

SK3AMEHAIIMOHHBINA BUIET Ne 9
1. O6mias cxema uccneaoBaHus GyHKIIUU.
2. OCHOBHbIE CBOMCTBA HEOMPEIEICHHOTO HHTETpaa.

3. Haiinure npoussoanyto Gpynkuuu ¢ () 0 Ux. 04,0 20e

SK3AMEHAIIMOHHBIN BUJIET Ne 10
1. HaxoxaeHue HampaBiIeHUI BBITYKIOCTH.
2. llonsaTue onpeneneHHOro HHTETpaa.
3. Haittu f"(x), ecnu f(x) = sin(x?)

SK3AMEHAIIMOHHBIN BIJIET Ne 11 1.
Haxoxnaenue Touek neperuoa.
2. 3ameyaTelIbHBIC TIPEICIIbI.

3. Bwramcnure miuomanas Gurypsl, orpaHuueHHON rpadukoM GyHKIuH y 0 16 O x* 1

OCBIO abcruce

DK3AMEHAIIMOHHBINA BUJIET Ne 12
1. 1 DBbluucieHne MeEXaHUYECKUX BEJIWYMH C TOMOIIBIO  ONpPEIeeHHBIX

HMHTETPaJoB.

2. Turmbl pa3pbIBOB.

3. Beraucauts npeaen: lim **+3%*-1
Xx—00 23 4+4x

3K3AMEHAIIMOHHBIN BUJIET Ne 13
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1. CpoiicTBa HEMPEPHIBHBIX (YHKIUH.
2. IlepBblii 3aMeyaTeNbHBIN MpEaET.

3. Haiitu f'(x), ecmm f(x) = 2 sinx - cosx+ 5
3

SK3AMEHAIIMOHHBIN BUJIET Ne 14
1. Ilpupaiienue apryMeHTa u npupamieHue GyHKIUH.
2. Metozbl BEIYHCIICHUS ONPEIEIEHHOTO HHTErpasa.

3. Boruucauts npezen: lim 27°+x-3 2. Brluncienue 4ucia
x>l =x=TT «en.
) 3. Haiigure mmomans
IK3AMEHAIIMOHHBIN BUJIET Ne 15 CI)I/IprBI,
1. AcumnroTsl rpaduka QyHKIUHA OrpaHUYEHHOM
IK3AMEHAIIMOHHBI

2. Bpruncnenue miaomaau3 s 0 4 IUVIOCKUXn2 il BIJIET Ne 17

012 duryp. n

3. Beruncaute: M wom6ns 02n20 3 JIMHHASAMM

yO02x0Ox’uy=0
SK3AMEHAIIMOHHBINA BUJIET Ne 16
1. IlpaBuna nuddepeHpoBanus
1. OcHOBHBIE TEOPEMBI O TIpEIeTIax.
2. [lpubmmxeHHbIE METO/IbI BRIUUCIICHUSI HEOTPEIETICHHOTO HHTETpaa.
3. Touka nBWXKETCS MPSAMONHHEHHO Mo 3akoHy s=t*+11t+30. Haiitu 3HaueHwus

CKOPOCTH U YCKOPEHUSI B MOMEHT BPEMEHHU t=3.

SK3AMEHAIIMOHHBIN BUJIET Ne 18
1. Teopemsl 0 cyliecTBOBaHUY Tipeena GyHKIIUH.
2. BwruuciaeHue mpou3BOIHBIX CIOKHBIX (PYHKITUH

3. Bsrunciure narerpan O (e* 0 cos x O 2)dx
SK3AMEHAIMOHHBIN BUWIET Ne 19
1. Bpruncienne omnpeaeaeHHBIX HHTETPAJioB  METOJOM  BBEACHUS  HOBOMU

IIEPEMEHHOM.

2. Ilpumenenue BTOpOW IPOU3BOTHOM.

3. Boruciaure: 1M _5=X

x—5 3—v2x—1
OK3AMEHAIIMOHHBLI _BWJIET Ne 20 1.
Haxoxnenue acuMnrot rpaduka GyHKUUN
2. WHTerpupoBaHue Mo YsACTSIM.
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3. HaiinuTe nmponsBoaHyto GyHKIuH y O 2¢* O 0,3x°
SK3AMEHAIIMOHHBIA BUJIET Ne 21

1. TloHsTHE TPOU3BOIHOM.

2. Brruncienue o6beMa e BpameHns. [

. . O
3. Haiinure 3Ha4YeHHE MPOU3BOAHON (PYHKITHH y O D\yn_x B Touke Xo O 1.

DK3AMEHAIIMOHHBIN BUJIET Ne 22

1. Tlonsrue OIIPCACICHHOI'O HMHTCTpalia. 2.
HaXO}KIICHHG TOYCK Hepem6a.

3. Haiigute Touky MakcuMyma QyHKIIMH Yo™p_8xsO6x03.
3
IJK3AMEHAINIMOHHBIN BUJIET Ne 23
1. HccnenoBanue (pyHKIMH C TOMOIIBIO TPOU3BOJIHOM.
2. Tlonsarue npenena pynkuuu B Touke. 3. Haiiaure yrmoBoit kodphuiiueHT
KacaTelbHOM K rpaguky GyHKIHH

OO0 y0Osin2x B Touke o

oo ..
2

SK3AMEHAIIMOHHBIN BUJIET Ne 24
1. Brruucnenue npenena QyHKIMN Ha OECKOHEYHOCTH.
2. Haxoxnenne npomMexyTKOB MOHOTOHHOCTH.

4

3. Boruncinrel (x 2 OO

DK3AMEHAIIMOHHBIN BUJIET Ne 25

1. Haxoxnenue Touek mneperuda 2.

[TonsiTue HEONPEAETIEHHOIO UHTErpaa.

3. Haiinute npon3BOAHYIO BTOPOTO NOpsAKa PYHKIUHU y = 2x3 + 4x2 — 5x + 6
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SK3AMEHAIIMOHHBINA BUIET Ne 26
1. JIBa 3ameyaTeabHBIX MpeJena.

2. Borumcrienue miomamu mwiockux ¢uryp. 3. Beraucnure [ (x2
— 4x)*dx

YK3AMEHAIIMOHHBINA BUJIET Ne 27
1. Teopemsl 0 npenenax
2. HaxosxnmeHne mpon3BOAHBIX BHICIIMX MOPSIKOB

3. Boruucnure uaTerpan L (¢ O 4x 01)dx
DK3AMEHAIIMOHHBIN BUJIET Ne 28
1. BbluucieHre TeOMETPUYECKUX BEIMYUH C  [OMOUIBIO

UHTETPAJIOB.
2. [lpou3BojHbIC PIIEMEHTAPHBIX PYHKIUH. . 06

—

xO6x 0303

3. Haiigure: lim

SK3AMEHAIIMOHHBIA BWJIET Ne 29 1.
CBoiicTBa HEONPEEICHHOTO UHTETpalia

2. Ormpejenenne TOYEK pa3pbiBa.

3. Haitnure npou3BoaHYI0 PYHKIIUH y = sin(2x + 1)

3K3AMEHAIIMOHHBINA BUJIET Ne 30
1. CaoiicTBa onpeeIeHHOr0 HHTeTpalia

2. Haxoxnenue acuMntoT rpaduka GyHKIUN.

O08x0O3.

3. Haiinure Touky MUHUMYMa QYHKIIUU 3

OTIPEIEIICHHBIX

y 0" x



YCJOBUSA PEAJIN3ALIMU TPOT'PAMMBI JUCHUTIJIMHBI
MarepuajbHO-TEXHHYECKOE O0ecreyeHue

[Ipu peanuzanuu oOpa3zoBaTeIbLHON MPOrpaMMBbl MO HAMPABIECHUIO TOATOTOBKU
38.02.01 DOxonomuka U OyxranTepckuid yder (IO oOTpaciasiM) M PEMOHT
CEJIbCKOXO3SIUCTBEHHON TEXHUKM M OO0OPYJIOBaHUSA HCIOJB3YIOTCA CIEAYIOIIne
KOMITOHEHThI MaT€pUATbHO-TEXHUYECKOM 0a3bl JIJIs1 U3YUESHUS AUCIUILIAHBL:

YyeOHble ayIUTOPHUM JIJIsl TPOBEICHUS YUEOHBIX 3aHATUN BCEX BUJOB (B T.4.
MPAKTUYECKONM TOATOTOBKM OOyYarolMxcs), TPYMIOBBIX W HHAWBUAYaJIbHBIX
KOHCYJIbTAIIMM, TEKYIIErOo KOHTPOJISL U TPOMEKYTOUHOM aTTeCTAINH.

[lepcoHalibHbIE KOMITBIOTEPHI C BBIXOJOM B MHTEPHET, SKpaH ISl IPOEKTOpa, J0CKa
MapKepHasi, MPOEKTOp, 2 KOJOHKH, YYEeOHbIE CTOJIbI, YYEHHUYECKHE CTYJIbS,
KJIaBUATYpa, KOMIbIOTEPHAs MBIIlIb, HATJISIHBIE TTOCOOUS, TJIaKaThl, CTEH/IBI.

[TomernieHue a1t CaMOCTOSITENIBHON PabOThl 00YUAIOIIUXCS C BBIXOJOM B CETh
«/IHTEpHET» U TOCTYIOM B 3JIEKTPOHHYIO MH(OPMAIIMOHHO-00pa30BaTEIbHYIO CPELy
YHUBEpPCUTETA.

[lenTpanbHas wHayunas Oubnuorexka umenu H.M. JKenmesnoBa u HaydHas
oubmmorexa Kamyxckoro ¢unuana — 4dTalbHbIe- KOMIIBIOTEPHBIE 3QJIbI C BBIXOJIOM B
WHTEpHET.

Ilepeuenv Heo0X00UMBIX KOMNIEKMOG TUUEHIUOHHO20 NPOZPAMMHO20
obecneuenus.

Microsoft Office (Microsoft Office Excel, Microsoft Office Word, Microsoft
Office PowerPoint, Microsoft Access 2007), Omnepanmonnas cuctema Microsoft
Windows 10, ZIP, Google Chrome, Adobe Reader, Skype, Microsoft Office 365,
AntuBupyc Kacnepckuii.

YueOHast Jureparypa u pecypcbl HH(OPMALMOHHO-00pPa30BaTEIbLHOM
cpelbl YHMBEPCUTETA, BKJIKYAS NepeYyeHb YUeOHO-MeTOAN4eCKOro odecrne4eHust
JJISI CAMOCTOAITEJIbHON pPadoThl o0ydaromuxca no aucuuiuvindHe IleuaTtHblie
U3IaHus

OcHoBHas auTEpaTypa

1. ['puropreB B.I1. DnemeHThl Boiciie MaTeMaTuku. — M.: M3paTtenbckuii
HEeHTp «Axkaaemus», 2017. — 320 c.
2. ['puropre B.II. COopHuk 3amad 1o BBICIICH MaTeMaTHKe: Yueo,

nocobue mis cryaeHToB yupexna. CIIO / B.ILI'puropses, T.H.Cabypoma. - M.:
N3narenbckuii neHTp «Akaaemus», 2016. — 160 c.
3. boromornog, H. B. Marematuka : y4eOHUK AJ1s cpeHero mpodhecCuoHaIbHOTO
obpazoBanusi / H. B. boromornog, I1. 1. Camoiinenko. — 5-e usn., mepepad. u A0m. —
MockBa : M3marenbctBo [Opaiit, 2024. — 401 c. — (IIpodeccrnonanpHoe
obpazoBanue). — ISBN 978-5-534-07878-7. — Tekcr : dIeKTpOHHBIA //
OopasoBareibHas mwiathopma FOpaiit [caitr]. — URL: https://urait.ru/bcode/536607
4. 2. Kpemep, H. I1I. Maremartuka 115t KOJUIEIDKEH : yaeOHOe mocoOue st
cpeanero npodeccronansHoro odpaszoranus / H. III. Kpemep, O. I'. KoncrantruHoBa,
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M. H. ®punman ; nox pemakiueit H. . Kpemepa. — 12-e uza., mepepad. u mon. —
MockBa : WzpmarensctBo HOpaiit, 2024. — 408 c. — (IIpodeccuonansuoe
obpazoBanue). — ISBN 978-5-534-17852-4. — Tekcr : dIeKTpPOHHBIA //
OopasoBarenbHas wiatdopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/536272

JlonmoiHUTEIbHbI€ HCTOYHUKH
1. Cenpix N.1O., I'pebenmukoB FO.b., [lleBeneB A.FO. MaTemaruxka:
yueOHuK u mnpaktukym st CIIO — M.: UzpartensctBo FOpaiit, 2021. — 443 c.
Oo6pazoBatenbHas miatopma KOpait
2. Maremaruka. [IpakTukym : ydeOHOE mocoOue sl CpeaHero npodeccuoHaIbHOTO
obpazoanus / O. B. TarapaukoB [u ap.] ; mox obmeit pemakuueirr O. B.

TarapuukoBa. — MockBa : M3marensctBo FOpaiit, 2024. — 285 c. —
(ITpodeccuonanpuoe obpazoBanue). — ISBN 978-5-534-03146-1. — Tekcr :
anekTpoHHbIN // OOpa3zoBatenbHast 1wiargopma IOpaiit [caiit]. — URL:

https://urait.ru/bcode/537193

3. MaremaTuka ajig 3KoHOMHUCTOB. [IpakTuky™m : yueObnoe nmocobue st By3oB / O. B.
TatapuukoB [u nap.] ; moa obmieit penakiueit O. B. Tarapuukoa. — Mockaa :
N3narensctBO Opaiit, 2022. — 285 ¢. — (Bricmiee obpazosanne). — ISBN
978-5-9916-8868-0. — Tekcr : anexTpoHHbIl // OOpa3oBaTenbHas miathopma
FOpaiit [caiiT].
Y4eOHo-MeTOqUYECKHE MATEPUAJIBI:

1. Marematuka. [lpaktukym : y4yeOHOe mocoOue IS  CpEeIHEro
npodeccuonansHoro obpazoBanus / O. B. TarapuukoB [u np.] ; mox oOmiei
penakuueit O. B. TarapaukoBa. — Mocksa : M3narensctBo FOpaiit, 2021. — 285 c.

— (ITpodeccuonanbuoe obpazoBanue). — ISBN 978-5-534-03146-1. — Tekcr
aneKTpoHHbIH // OOpa3oBaTenbHas miatdopma FOpait [caifr].

2. [MumaueB, B. C. Maremaruka : y4eOHUK W TPAKTUKYM I CPEIHETO
npodeccuoHaIbHOTO  oOpa3oBaHus / B. C. [llunaues ; oJ1 penaxkiuei
A. H. TuxonoBa. — 8-e mu3x., nepepad. u gon. — Mocksa : U3gaTenscTBo FOpaiiT,

2021. — 447 c. — (Ilpodeccuonanbroe oopazoBanue). — ISBN 978-5-534-13405-6.
— Texct : anextponHslii / O6pa3zoBarensHas mnatdopma FOpaitt [cait].

3. HopodeeBa, A. B. Maremarnka : y4eOHUK [JII  CpPEIHETO
npodeccuoHanbHoro oopazosanus / A. B. JlopodeeBa. — 3-¢ u3m., mepepad. u gorm.
— MockBa : HznmarenbctBo HOpaiit, 2020. — 400 c¢. — (ITpodeccuonanbuoe
obpazoBanue). — ISBN 978-5-534-03697-8. — Tekcr : dIeKTpOHHBIA //
O6pazoBatenpHas watgopma KOpaiit [caitT].

4, CrexnoB, B.A. Marematnka U €€ 3HAUYCHUE [UISI 4YEJIIOBEYECTBA

/ B. A. CrexnoB. — Mocksa : U3gatensctBo IOpaiit, 2021. — 204 c. — (AHTONOTHS
Mmbicn). — ISBN 978-5-534-08325-5. — Texcr : snexrponssiii // Obpa3oBaTenbHast
miargopma FOpaiit [caiiT].

Meroauyueckue  ykazaHUsT K MPAKTHUYECKUM/JIa00paTopHbIM  paboTam
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(Onexrponnslii pecypc)/ Koposun 10.1., , —Mocksa: PTAY-MCXA, 2021
— OBbC — «PTAY-MCXA» Hnumepnem

— pecypcul

DNeKTPOHHO-OMOIMOTEYHAs! CUCTEMA PTAY-MCXA um. K.A. TumupszeBa
(manee DBC) caitr www.library.timacad.ru

Hayunas aniektponnas o6ubdnuoreka «KubepJlenunkay - https://cyberleninka.ru/

CereBas AIIEKTPOHHAS 6ubnamoTeka arpapHbIX BY30B -
https://e.lanbook.com/books
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