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OINIEHOYHBIE CPEACTBA

no AucuuIInHe MareMaTHYeCKHil aHAJIN3

NEPEYEHb KOMIETEHIUI C YKASAHUEM PE3YJIbTATOB
OBYUYEHUA U OTAITIOB UX ®POPMHUPOBAHUA 11O JNCHUIIJIMHE

® Nuapukatopsl
OpMHpYy€EMBIE JAOCTHKEHHUS p 5 HaumenoBanue
JbTATHI YyeHHUs
KOMIIETEHINN KOMITeTeHIMii €3y 0byHe KOHTPOJIHPYEMBbIX pa3/iesioB
(K00 u HaumeHo6aHUE N (3Hanus, ymenus) " Tem
Komnemeuuuu) (KO U HAUMEHOB6aHUe
uHouKkamopa)
OIIK-2. Cnocoben OIlIK-2.1. OIIK-2.1. 3-1. 3naem Pasnen 1. Beenenue B
OCYWecmensime Hcnonvzyem Memoobl NOUCKA U MATEMATHICCKIT AHATH3.

6 61ab Tema 1. MHOXeCTBa M (PyHKIIUH.
cbop, obpabomky u | ocHo8Hble cucmemamu3ayuu Tema 2. TIpe/ien TOCTEIOBATEIHHOCTH
CmMamucmu4eckull Memoowl, uHgopmayuu 06 Tema 3. TIpenen dyHKIm.

AHATU3 OAHHDIX, cpedcmea IKOHOMUYECKUX npoyeccax | LeMa 4. HenpepsisHOCTS GyHictmi,
Pazgen 2. IludpepenunaabHoe

HeoOX00uUMbIX OISl nosyyeHus, U SAGNICHUSX "
HCYUC/ICHUE (l)y]-[](].[l/ll/l OJHOU

peuienus npeocmasnenus, OIIK-2.1. V-1. Ymeem 1epeMeHHoii.

nocmaeneHHvlx XPAHEeHUs U pa6omamb c Tema 5. luddepenumpyemocts 1

9KOHOMUYECKUX obpabomxku HAYUOHATLHBIMU U TPOM3BOIHAS.

0 Tema 6. OCHOBHBIE TEOPEMBI
saoay cmamucmuieckux MeNCOYHAPOOHBLMU OaA3aAMU JubdepeHnnanTbHOTO HCYUCIEHHU.
OAHHBIX OAHHBIX C Yeblo NOUCKA Tema 7. Mccnenosanue GyHKImi

uHghopmayuu,
He00X00UMOUL 0151 peLleHusl
HOCMABTIeHHbIX
9KOHOMUYECKUX 3a0aH.

OIlIK-2.1. V-2. Ymeem
paccuumuvléams
9KOHOMUYECKUE U
COYUATLHO-IKOHOMUYECKUE
noxazameiu,
Xapakmepu3syoujue
OesimenbHOCMb
XO3AUCMBYHOUUX
cyObeKmos Ha 0cHoGe
MUNOBbIX MEMOOUK U
Oeticmayroweti
HOPMAMUBHO-NPAGoEoL
basvl

OIIK-2.1. V-3. Ymeem
npeocmasums Ha2lsaoHy0
8U3YANUIAYUIO OAHHBIX

MeTonaMu quddepeHmantsHoro
HCUHCIICHNS.

Paznen 3. InddepennuannbHoe
HCYHCJIeHne pyHKIUH
HECKOJILKHX IepeMEeHHbIX.
Tema 8. @yHKIMU HECKOIBKUX
MEepPEMEHHBIX.

Tema 9. IuddepHImpyeMocTh U
IPOU3BOIHBIE.

Tema 10. DxcTpemyM GyHKIHH
HECKOJIbKHX NNEPEMCHHBIX.

Pasnea 4. UnTerpaJjibHoe
HCYHUCICHHE.

Tema 11. Heonpenenénuslii HHTErpal.
Tema 12. Onpenenénusit

UHTETpal U €ro MPUI0KEHHUS.

Tema 13. HecoOcTBEeHHBIE HHTETPATIHL.
Tema 14. KparHble uHTErpaisl.
Paspea 5. Iupdepenuuanbubie
YpaBHeHHUS.

Tema 15. ITonsTHE OOBIKHOBEHHOTO
i depeHInaIbHOTO YpaBHEeHHs. 3a1a4a
Komm.

Tema 16. Iuddepennuansaeie
YpaBHEHHUS [IEPBOTO MOPSIIKA.

Tema 17. Iuddepennuansaeie
YpaBHEHHS BBICHIUX MOPSIAKOB.

Tema 18. JIuneiinsie
nmuddepeHranbpHpIe YpaBHEHHS.
Pa3gen 6. Psapebl.

Tema 19. UucnoBsle psaabl.

Tema 20. Crenennsie psiabl. Psn

Teinopa.




METOANYECKHUE MATEPHUAJIbL, XAPAKTEPU3YIOLIUE OTAIIbI

®OPMUPOBAHUSI KOMIIETEHILU

IlepeyeHb y4eOHBIX 32JaHMI HA AYAUTOPHBIX 3aAHATHAX

Nuauxaropsl goctuxkenus OIIK-2.1
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Bonpocs! 111 onpoca

Pazgen 1. BBegenue B MaTeMaTHYeCKMH aHAIN3
Uro Takoe MHOecTBO? [IpuBecTu nmpumepsl.
Yro Takoe NoJAMHOKECTBO?
Kakum 06pa3oM 3a1aéTcst MHOKECTBO?
Yro Takoe KOHEYHOE, 0ECKOHEYHOE U ITyCTOE MHOKECTBO?
Uro Takoe KBaHTOPHI?
Jate onpenenenus oneparuii Hal MHOKECTBAMH.
Kakumu cBoiicTBamu 001a/1a10T ONlepalyy HaJ MHOKECTBaMu ?
JlaTe onpeiesieHre BEpXHEH (HM)KHEH ) rpaHd ¥ TOYHOW BepXHEeW (HMIKHEW) IpaHu YMCIIOBOTO
MHOECTBA.
Jate onpeneneHue C4ETHOTO MHOXKECTBA.
UYro Takoe AeKapTOBO MPOU3BEIACHIE MHOKECTB?
Uro Takoe MOIIHOCTh MHOXECTBA?
Kakoe MHOkecTBO 00J1a1a€T MOIITHOCTHIO KOHTUHYYMa?
Hatb onpeneneHue QyHKINU.
Kakumu criocob6aMu MOTyT OBITh 3a1aHBI PyHKIIMH?
UYro takoe cioxHasi, oopatHas pynkuuu? [IpuBecTr mpumepsl.
Kakue ¢hyHKIIMHM Ha3bIBalOTCS OCHOBHBIMU 3JIEMEHTAPHBIMU U 3JIEMEHTAPHBIMHU ?
Kaxkune ¢hyHKIMM Ha3pIBalOTCS aareOpandecKuMH, palliOHATBHBIMHA U TPAHCIIEHICHTHBIMH ?
JlaTe onpeneneHue YMCIOBOM MOCIEI0BATEILHOCTH.
Kakass mocnenoBaTenbHOCTh Ha3bIBAIOTCA OrpaHUYEHHOH (HeorpanuueHHou)? IlpuBectn
MIPUMEPHI.
Kakas mocnenoBaTenbHOCTh Ha3bIBaeTCs O€CKOHEUHO Masiol (6ombioii)? [IpuBecTu mpuMepsl.

. Kak B3auMocBsg3aHbl OECKOHEUHO Majias NOoCJICAOBATCIIBHOCTE M IIOCIACAOBATCIBHOCTD

00paTHBIX BEJIUYHH €€ YJICHOB?

Kakumu cBoiicTBaMu 0071a/1at0T 6€CKOHEYHO MaJible MOCIe10BaTEIbHOCTH?

CdopmynupoBats ornpeaeseHue npeesna nociae10BaTeIbHOCTH.

Kakas nocnenoBatenbHOCTb Ha3bIBaeTCs cxoasueiics (pacxomsiueiics)? [Ipuectu npumepsl.
Kaxumu cBolicTBaMu 001a/1al0T CXOSIIMECS TOCIEA0BATENBHOCTH?

[IpuBecTu npuMepbl MOHOTOHHBIX MOCIE0BATEIILHOCTEH.

Cdopmynupoats Teopemy bonbsriano-Kormm.

Cdopmynupoats Teopemy Beiiepirpacca o npezese MOHOTOHHOM MOCIeI0BaTeIbHOCTH.
JlaTb onpenenenne KOHEYHOro ¥ 6eckoHeuHoro npezena gynkunu no Ko Ha s3b1ke €—0 pu

X=Xy x>0

. KakoB reomeTpudeckuii CMbICI Npeaena npu X2 4 x—>009
. UTo Takoe 0JJHOCTOPOHHUE TPeAebl?

32.
33.
34.

B 4ém cocToaT He0OX0UMbIE U IOCTATOYHbIE YCIOBHS CYIIECTBOBAHUS Mpeaena GyHKIN?
Yro Takoe 6€CKOHEYHO Majible U OECKOHEYHO Oonblne PyHKINU U KaK OHH B3aWMOCBS3aHbI?
Kakumu cBolicTBaMu 0071a/1at0T 6€CKOHEYHO Mable PyHKIUU?
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37.
38.
39.
40.

41.

42.
43.
44.
45.
46.
47.
48.
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23.
24.

CdopmynupoBaTh TEOPEMBI O IPEICTaBICHUN (QYHKIIMH B BUJI€ CyMMBI IIpeJiesia U 0€CKOHEYHO
MaJjoi pyHKIUH.

Kakumu cBolicTBamu 00J1a/1at0T npeesibl PyHKITUH?

CdhopmynupoBath U 10Ka3aTh EPBBIN 3aMeyaTeIbHBIN Ipeaes.
CdopmynupoBaTh U JoKa3aTh BTOPOU 3aMeyaTeNbHbIN Mpeaed.

Yro Takoe HENpPEepPhIBHOE HAUHUCIICHUE POLIEHTOB.

3anucatb (GOpMyJIbl HAPALICHHON U MPUBEICHHON CyMM (DMHAHCOBOMN PEHTHI.
UYTo 3HAYUT CPaBHUTH OECKOHEUHO Majible (yHKITUH?

Kakne 6eckoHeuHO Masible ()yHKIIMY Ha3bIBAIOTCS SKBUBAJICHTHBIMU ?

Jlatb ornpeneneHne HEMPEepbIBHOCTU (QYHKIUHU B TOUKE?

Kakas (yHk1Ms Ha3pIBaeTCsl HEMPEPHIBHON Ha OTpe3ke?

Kakue neiicTBUSI MOXHO BBITIONHATH HaJl HEMPEPBIBHBIMU (PYHKIMSIMU?
Jlokxa3aTh HEPEPBHIBHOCTh HEKOTOPBIX OCHOBHBIX 3JIEMEHTAPHBIX (DYyHKIUH.
Kaxumu cBoiicTBaMu 0071a/1at0T HENPEPbIBHbIE QYHKIUH?

Yro Takoe TouKa pa3pbiBa GYHKIHH?

Pazgen 2. udppepenunanbHoe ucuucjieHne PyHKIMA OHON NepeMeHHOo

Jatb omnpeneneHue Npou3BOAHON QyHKIMH.

Kak B3auMoCBsi3aHbI HENIPEPHIBHOCTD U 1D HepeHIIUPYEMOCTb (DyHKIUH.
Brisectu popmyiasl npaBuil quddepeHurpoBanus GyHKINN.

BriBectu popmyisl auddepeHunpoBaHus OCHOBHBIX 3JIEMEHTAPHBIX (PYHKLUH.
3anucath TaOIUIy TPOU3BOIHBIX (PYHKIIHIA.

CdhopmynupoBaTh IPaBUIO HAXOXKCHUS IIPOU3BOJHON CIIOKHON (QYHKLUU.
Kak HaliTH Mpou3BOAHYIO MOKA3aTEIbHO-CTEIEHHOW PYHKITUN?

Yro Takoe norapudmuyeckas mpou3BoHast?

Kak HaliTu mpou3BOJHYO0 HESIBHON (YHKITHH?

UYro takoe nuddepennnan GyHKINHU U KaKOBBI €r0 CBOHCTBA?

KakoB reomerpuueckuii cMbicn auddepenimana?

Kak npumensercs nud depeniyan 11 npuOIKEHHBIX BEIUNCICHUNA?

Yro takoe auddepeHnnansl BHICIINX MOPSIAKOB?

Yro Takoe 3aCTUYHOCTh (PYHKIIMU U KaKOBHI €€ CBOMCTBA?

KakoB reomeTpuueckuii 1 3KOHOMUYECKUI CMBICI ATACTUYHOCTH (PYHKIMU?
Yto Takoe npeesibHble U3AEPKKH, IpeiesibHasl BEIPYUKa, peieibHas NpuObLIb?
CdopmynupoBats Teopemy Poiiis u mpuBecTH npuMepsl €€ IPUMEHEHMUSL.
Chopmynuposats Teopemy Jlarpanxka, oObICHUTH €€ TEOMETPUUECKHUI CMBICI.
Cdopmynuposats Teopemy Komn.

Korna MmoxHO ucnonb3oBaTh npasuio Jlonuransa?

3anucats popmyny Teiopa u €€ OCTaTOYHBIN YJIeH.

3anucath popmysly MakiopeHa u €€ 0CTaTOYHBIN YWICH.

e : n
3ammcats pasnokenus o Gopmyie Maknopena dynxuuii & # S, €OSX, (1+x) .

[TpuBecTu npuMepbl MpuMeHeHHs! (GopMyJibl MakiiopeHa Jj1sl BBIYUCICHUS 3HAYUCHUH QyHKIUI

1 HaXO0XACHUA IMPEACITIOB.

25.
26.

Yro Takoe Aropanus U BHITYKIOCTh KyOHHON oOnuranuu?
Kak wucnomns3yercs dopmyna MakimopeHa ans cpaBHeHUS 3(P(HEKTUBHOCTH (UHAHCOBBIX

oneparmii?

217.
28.

CdopmynupoBaTs HEOOXOIUMBIN M TOCTATOUHBIN MPU3HAKH MOHOTOHHOCTH (DyHKITUH.
CdopmynupoBaTs JOCTATOYHBIE MPU3HAKH dKCTpeMyMa (PYyHKIIUU ¢ UCIIOJIH30BaHUEM TIEPBOM

U BTOPOY ITPOU3BOIHOM.

29.

Cq)OpMy.]'II/IpOBaTB HCO6X0}1HMI)II>'I u ﬂOCTaTOqHBIﬁ IMPU3HAKHW BBIIIYKJIOCTHU, BOT'HYTOCTHU

GbyHKIIH.



30.
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21.

22

23.

24.
25.

3anucaTh ypaBHEHHUE aCUMIITOTHI U (POPMYJIBI ISl HAXOXKIACHUS TapaMETPOB ACUMIITOTHI.

Paznen 3. Iudpepenunanbroe ucunciaenne GyHkuumin
HECKOJIbKHUX NepeMeHHbIX

Jats onpenenenue GyHKIIUHA HECKOJIBKUX MEPEMEHHBIX.

Jate onpenenenue npeaena GyHKIIUA HECKOIbKUX nepeMeHHbIX 1o Komm u mo ['efine.
3anucaTh YacTHBIC M MOJTHOE MPUpPALICeHNUS (PYHKIUN HECKOIBKUX TIEPEMEHHBIX.
CdhopmynupoBaTh IPaBUIO HAXOXKCHUS YaCTHBIX POU3BOIHBIX.

KakoB reoMeTpUYECKHl CMBICII YaCTHBIX IIPOU3BOIHBIX.

Yro Takoe (YyHKIHS MMOJIE3HOCTH U e€ TUHUM Oe3paznuuus?

3anucats ¢pyHkuuro Ko66a-/lyrmaca.

B 4yem cocTouT cyTh METO1a XOP/T M METO/1a KacaTeIbHBIX ?

Kak HaxonuTcsi BHYTpEHHSS IOXOAHOCTh KYIIOHHBIX OOMranuii?

. ChopmynupoBaTh HEOOXOIUMBIE U JOCTATOUHBIE YCIOBUS IUD(HEpEeHIUPYEMOCTH (YHKIIMU

JBYX IIEPEMECHHBIX.

. 3anucaTh NOJIHBIN TuddepeHIran GyHKIUN IBYX IePEMEHHBIX.

. 3anucath GopMyITy IPOU3BOIHON (QYHKILUH 110 HANIPABICHHUIO.

. Uro Takoe rpaaueHT GyHKLINU U KaKOBBI €ro CBOWCTBa?

. B xakoM ciyyae cMelnaHHbIe YaCTHbIE IPOU3BO/IHbBIE PaBHBI.

. 3anucaTh nonHbIi 1uddepeHran GyHKIUU 7 TEPEMEHHbIX.

. UTto Takoe QyHKIMS [T0JIE3HOCTH U 3a/1a4a MOTPeOUTENHCKOro BriOOpa?

. Yto Takoe kpuBas 0e3paznuuus. [IpenenbHas HOpMa 3aMeieHUs ?

. Uro Takoe ¢yHKIHs cripoca?

. 3armucatps popmyiy Teiinopa ans GyHKIHH JBYX IEPEMEHHBIX U €€ OCTATOUHBIN YJICH.
. ChopmynupoBaTh HEOOXOIUMBIM M JOCTATOUHBIM NMPU3HAKK SKCTpeMyMa (QYHKIMH JIBYX

MEePEMEHHBIX.
CdopmynupoBaTh MIOCTAHOBKY 3a/1a4U Ha YCIOBHBINA IKCTPEMYM.

. Uto Takoe QpyHKIMs 1 MHOKUTeNn Jlarpanxa.
3anucarh CUCTEMY YpaBHEHUU JUIS HAXOXKJECHUSI KPUTUUYECKUX TOUEK B METOJ/I€ MHOXHUTEIECH

Jlarpanxa.
Kak HaiiTu abCcoNOTHBIN 3KCTpeMyM (PYHKIIMHA HECKOIBKUX NMEPEMEHHBIX ?

HpI/IBeCTI/I MMPpUMCPbI HCIOJIB30BAHHA MCTOAOB HAXOXKJICHHA YCIIOBHOI'O 3KCTpEMyMa IIpU

pEILIEHNN S5KOHOMUYECKUX 3a]a4.
Pasnen 4. Uuterpanbi
Yro Takoe nepBooOpaszHas GyHKIuA?
CdhopmynrpoBaTh TEOPEMY O CYILIECTBOBAaHUH N1EPBOOOPA3HON (PYHKIIMH.
JlaTh onpeniesieHUe HEOPEACIEHHOIO HHTETpaIa.
KakoB reoMeTpu4ecKkuii CMbICI HEONIPEAEIEHHOIO HHTETpaia?
Kakumu colicTBamu 0071a1aeT HeonpeieIEHHbII HHTerpa?
3anucarh TaOIUIy HEONPEAEIEHHBIX HHTETPAJIOB.
Kak mnaiftTu wuHTerpan or ¢QyHKOUM, cojepXkalluii KBaJApaTHBIA TpEXUJIEH
3HamMeHaTene?
8. 3anucath (OpMyITy HHTETPUPOBAHHUS 110 YACTSIM.
9. Kak BbIienuTh NpaBUIbHYIO APOOb U3 HEMPABUILHOM ?

Nownswbh =

10. Kakue BUJbI TOACTAHOBOK HCIOJB3YIOTCA HNpPHU HAXOXKIACHUU HHTCTPAJIOB OT

UPPaLMOHANIBHBIX QYHKIUI?

11. Kakue BuIbI TMOJCTAHOBOK HCHOJIB3YIOTCS NP HAXOXKJICHUM MHTETPAIOB OT

TPUTOHOMETPUYECKUX YHKIUIT?

12. Kakue BuABI TPUTOHOMETPUUYECKUX IOACTAHOBOK MCIIOJIB3YIOTCS NMPU HAXO0XKICHUU

MHTETPaJIOB OT UPPALUOHAIBHBIX QYHKIUI?
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10.

11
12
13

16.

17.
18.

—

13. IlpuBenuTe nmpuMeEpsl MHTETPaOB, KOTOPBIE HE BBIPAKAKOTCS YEPE3 IIEMEHTapHbBIC
(GyHKIIHH.

14. Kakue 3aga4uu MpUBOJAT K MOHITHIO ONMPEACIEHHOr0 MHTETpaja U B 4YEM 3aKII0YaeTCs
aJTOPUTM UX pelIeHUs ?

15. Uro Takoe nHTErpajgbHas cyMMa M KakuMu CBOMCTBaMH OHa 06J1aaet?

16. [laTh onipeniennieHne onpeaeaéHHOro HHTerpana.

17. ChopmynupoBaTh CBONHCTBA ONpPEAEIEHHOTO HHTETpaa.

18. B 4€M 0COOEHHOCTh METOJI0B HaX0KICHHSI OIIPEICIEHHBIX HHTErPaioB?

19. Yto Takoe HECOOCTBEHHBIC MHTETPAIIBI U KAKUX BUIOB OHU OBIBAIOT?

20. KakoB reoMeTpHueCKUii CMBICI HECOOCTBEHHBIX UHTETPAIOB?

21. ChopMynupoBaTh TEOPEMBI O CXOAUMOCTH HECOOCTBEHHBIX HHTETPATIOB ¢ 0ECKOHEUHBIMHU
npeaeIaMy U OT Pa3pbIBHBIX (YHKITHI.

22. 3anucath (OpMYIIBI A BBIYMCICHUS: TII01AAN PUTYpbl, 00bEMa Tesa BpalleHUs], UTMHbI
JlyTH KPUBOM.

23.3anucate QopMyJbl NPUOIMKEHHOTO BBIYHMCIEHUS OINpPENeIEHHOIO MHTEerpaja:
MPSMOYTOJILHUKOB, Tpanenuii, CuMIcoHa.

24.IlpuBectT npUMEpPHl MCIOJIb30BaHUSI HHTETPAIBHOIO HCYMCIEHUS MpPU PELICHUH
SKOHOMHUYECKHX 3a/1a4.

25. Yro Takoe kpuBas JlopeH11a OTHOCUTENIBHOTO pacipeaesieHus Joxoaa?

26. Yto Takoe ko3 punuent [>keHHU HEPaBHOMEPHOCTH pacupeaeneHus 1o0xona?

Pazgen 5. luddepenunajibHbie ypaBHEeHUs
Kakoe ypaBHeHune Ha3biBaeTcs nuddepeHInanbHbIM U Kak HalTH ero nopsanok? IlpuBectu
IIPUMEPBI.
Hatp ompeneneHne OOLIETO M YaCTHOIO peHIeHui, OOIIero M YacTHOrO HWHTerpaia
T GepeHIINaTbHOTO YpaBHEHHUSL.
Kak naiitu nuddepennnanbHoe ypaBHeHue 1o ero pemenuto? [Ipuectu npumepsl.
Kakoe nuddepennnanbHoe ypaBHEHHE HA3bIBAETCSl YPAaBHEHHEM C DPa3ACIsSIOLIIMUCS
nepeMeHHbIMU?
Kakast pyHKIMS Ha3pIBaeTCS OJTHOPOIHOM?
Kak onpenenuts mopsaiok u3mMepeHus ogHopoaHol ¢yHkuuu? [IpuBectu npuMepsl.
C momormipio, Kakoi 3aMeHbl MEPEeMEHHBIX perialTcs auddepeHuanbHble ypaBHEHUS C
OJTHOPOAHBIMU QPYHKIHUSIMU?
Kakoe nuddepennuansHoe ypaBHEHHUE Ha3bIBACTCS JIMHEHHBIM?
Kakas noactaHoBKa UCIIOJIb3Y€TCS IPU PELIEHUH JIMHENHHOT0 U depeHnanbHOr0 ypaBHEHUS
HepBOro nopsiaka?
B 4uém cyTh MeTOAa Bapraluy NpOU3BOJIILHON IIOCTOSIHHOM ?

. Kakumu crmocobaMu MOKHO pemuTh ypaBHeHUe beprymin?

. Kak mpoBeputs, uTO ypaBHEHHE ABISETCS YpaBHEHUEM B MONHBIX AU depennnanax?
. Kak pemaercs ypaBuenue B noiusix nuddepenimanax?

14.
15.

3anucarh oOLUMI BUJ IMHEHHOTO AU(epeHInaTbHOIO YPaBHEHUS 1-T'0 MOPSIKA.

3anucath OO BHI XapaKTEPUCTHUECKOTO YPaBHEHUS ISl TIMHEWMHOTO TU(depeHIInaTIbHOTO
ypaBHEHHUS 1-TO TOPsIJIKa.

Kak Haxomurcs oOimee perieHHe OJHOPOJHOTO M HEOJHOPOJIHOTO AU(QEpeHIMaILHOTO
ypaBHEHHUS N-T'0 mopsaka?

Urto Takoe MOJeb €CTEeCTBEHHOI'O pOCTa BhITyCKa?

Uro Takoe quHaMudeckas mojens Keinca?

Pasnen 6. Psaabl
Yro Ha3bIBA€TCS YMCIOBBIM PSAOM?
Kakumu criocob6amu MokeT OBITh 3a71aH psif?
Kakoli psin HazpIBaeTcst cxoaammmcest?



XAk

9.

10.
11.
12.

13.
14.

15.

Uro Takoe yacTU4YHas CyMMa psifa U 4TO TAKOE OCTATOK psiaa’?

Kakumu cBoiicTBamMu 00J1a1at0T CXOAIINECS YUCITOBBIE PSIIbl?

CdopmynupoBaTs HEOOXOIUMBIN MPU3HAK CXOJAUMOCTH YHCIOBOTO psfa.

Kak ncronb3oBaTh ciaeAcTBHE HEOOXOIUMOTO MPU3HAKA CXOJUMOCTH YHCIOBOTO PA/A.
CdopMynupoBaTh NpU3HAKKA CPABHEHUSI 3HAKOIOJIOKUTEITHHBIX YHCIOBBIX PSIOB.
Cdopmynuposats npusHak Jlamamodepa CXOIUMOCTH YUCIOBOTO PSJIa.
CdopMynupoBath HHTETpAIBHBINA TpU3HAK Ko,

CdhopmynupoBats pagukaibHbIi mpu3Hak Komu.

ChopmynupoBaTe HEOOXOIUMBIE M JOCTATOYHBIC YCIOBUS CXOJIMMOCTH CTEIIEHHOTO psia K
byHKUIMH, 17T KOTOPOM OH COCTABJICH.

3anucath psja Teisnopa v ero 0OCTaTOYHBIN YJIEH.

3anucaTth psaag MakiaopeHa v ero OCTaTOYHBIN YJICH.

e',sinx, cosx, (1+x)”

b

3anucath pa3iokeHus B psa Makinopena QpyHKITHI:

In(1+x), arctgx, arcsinx

TemMaTuka rpynnoBbIX AMCKYCCHI
Paznen 1. BBenenue B MaTreMaTHYeCKHil aHAJIN3
[IpuBecTu npuMep NoCIeI0BATEIHLHOCTH HEOTPAHUYEHHOM CBEPXY U CHH3Y.

2
. 3n
lim
JloKasaTh, HCIIONB3Ys onpedenenue npedena nociedosamensvrocmu: "> N° —4

lima,=a limb,
[Tyctp noe , n>= " He cylecTByeT. MOoryT 11 UMETh NpeJien I0CIe]0BATeIbHOCTH:

(a, +bn}f{”"b”}'{%}?

n

=3.

lim f(x)=+0
CdopMynupoBaTh Ha si3bIke €~ O OTNpeieeHue: Hoof (%) .
lim f(x)=2
CdopMyIupoBaTh Ha s13bIKe € — O ONpeNIeICHHE: x> f(x) . ChopmynupoBaTh Ha S3bIKE

limf(x) =—0

&—0 onpeneneHue: -2 .
Pazgen 2. AudpepenunanbHoe ucuucjienne pyHKUMUA OHO NepeMeHHO

1. Yrto MOXHO cKkazaTh 0 AUPPEPESHIIUPYEMOCTH CYMMBI f (x)+g (x) B TOYKE X=X €CiH, B
3TOU TOYKE:

a) pyHKIUs f (x) mupdepeHnupyema, a GyHKIUs g (x) He auddepeHnupyema;

0) 00e GpyHKIIUU f (x) ud (x) He auddepeHIUpPyEMBI.

2. Ilycts dyHKIMSA f (x) muddepeHpyeMa B TOUKE Yoy f (xO);tO, a QyHKIUsA 8 (x) HE

mupdepeHuupyema B 3TOM Touke. JlokasaTb, YTO IPOU3BEICHUE f (x)g (x) ABJISIETCS

HeauppepeHInpyEeMbIM B TOUKE %o,
3. MHcxons u3z onpeneneHus Npou3BOAHOM, T0Ka3aTh, 4YTO
a) Mpou3BOAHAs Nepuoanyeckoit nuddepenupyemoit GyHKINMN ecTh GYHKIUS EePUOANYECKAS;
0) mpou3BoiHas 4eTHOH nuddepeHrpyemMoil yHKINU ecTh PyHKINS HeUeTHas;
B) MPOM3BOIHAS HEUETHOU updepeHrupyeMoit pyHKIHH ecTh (PYyHKIHUS YeTHAsL.



4. JloxasaTb, 4TO €CTH (PyHKLUS f (x) mupdepertmpyema B Touke X =0 g f (0):0, TO

f'(()):limM

x—0 X
xsin(1/x), x =0,

70 L
5. Jloka3ate, 4TO MPOU3BOAHAS HE CyIIECTBYET, €CIIU ¢ R
Paznen 3. ludpdepenunanbHoe HCHHCTeHNE PYHKIUI HECKOJIbKHX MepeMeHHbIX

. X—
11rr01 Y
x>0 x 4
1. CymecTtByet iu npeaen v—0 Yo

2. IlpuBectn npumep GyHKIHH z=f (x’y ) paspBIBHOM BIOMb runep6omnsr XY =6

3. IlpuBectu mnpumep ¢GyHKIUU z=f (x’y), MMEIOIIEH 4YacTHbIE IIPOU3BOJHBIE, HO
HeauppepeHInpyeMoil B HEKOTOPOM TOUKe.

n "

4. Ilpusectu npumep Qpynkuuu [IpuBectu npumep GyHKIUH z=f (x’y ) , JUIs1 KOTOpOH Zay * 2y

5. BniBecTu npubamxEHHYI0 GOpMyITy f (xo +AY, Yo +AY ) ~f (xo,y 0 ) +df (xo, yo) U yKa3aTb €€
reOMETPUYECKUI CMBICIL.
Paznen 4. UnTerpaJnl
1. Jlokasatb, 4TO IepBOOOpa3Has YETHOU QYHKIIMH — QYHKIUS HEYETHAS.
2. MoxeT I CyMMa JIBYX HEHHTETPHUPYEMBIX Ha OTpe3Ke (YHKIHI ObITh MHTETPUPYEMO Ha

3. IlpuBectu npuMmep HEUMHTErpUpyeMoi GpyHKIUH.

t(sinx ) rsinx
J-( j dx I dx
4. Kakoit u3. uaTerpanos Gonpme: o\ X i 0 %

?

5. Ilycts f (x) — HeTpepbIBHAS TepHOAWYEcKas (QYHKIHUS C MEPHOIOM T, Jokazatb, 4TO

a+T

T
[ f(x)dx=]f(x)dx.
a 0
Pasznen 5. luddepenunanbHbie ypaBHeHUA

A(2;-1) y y
1. KpuBas mpoxXOmuT 4epe3 TOUKY ! u oOjagaer TeM CBOWCTBOM, YTO YIJIOBOH
KOA(PUIMEHT KacaTeJIbHOMU B JIF000H €€ TOuKe MPONOPLMOHAIEH KBAaIpaTy OPAUHATHI TOUKHU KACAHUS

¢ k03 unreHTOM MPONMOPIHOHATBHOCTH P = 3. Haiitu ypaBHEHUE 3TOW KPUBOM.

2. dupma NOAroTOBMJIA JId pealu3aluM HOBBIM MNpoXyKT. s ero mnpojaBHkeHHs Obuia
MPOBEJICHA pPEKJIaMHAs KaMmIaHusA, B pe3ysibTate KOTopoil o HOBHHKE K3 10000 moTeHIManbHBIX
nokynarenei y3Haiau 2500 yenosek. Ilocne 3Toro cBeieHusi 0 HOBOM TOBape pPaclpOCTPAHSIOTCA C
NOMOIIbI0 Tepenayn WHGOpMalUu OT OJHOTO 4YelloBeKka K japyromy. CuuTasi, 4TO CKOPOCTh
pacnpocTpaHeHus HH(GOPMAIUHU 0 TOBAapE NPONOPIIMOHATBHA YHUCITY TOKYTATENIeH, He 3HAOIINX O HEM,
ONPEENIUTh 3aKOH PacIpOCTPAHEHUSI PEKIaMHON HH(POPMALMK O TaHHOM TOBape.

3. Hacenenne Conneunoro ropojaa yasownoch 3a nepuoa ot 2000 go 2020 roma ¢ 100000 mo
200000 gemoBek. CumTas,, YTO CKOPOCTh MPHUPOCTA HACEJICHUS NMPONOPLHUOHAIbHA €r0 HAIMYHOMY
KOJIMYECTBY, OIPEAEIIUTh 3aBUCUMOCTh KOJINUeCTBA HaceneHNUs1 COTHEYHOTO ropoJia OT BPEMEHH.

4. TemmnepaTypa BBIHYTOr0 M3 1euyu xjeba B TeueHue 11 = 20 muH najgaet ot to = 100 °C go t; =
60 °C. Temnepatypa okpyxatoiero Bo3ayxa tc = 25 °C. Yepe3 kakoe BpeMsi OT MOMEHTa Hauala
OXJIQXKJIEHUS TeMIlepaTypa xjeba noHu3ured Ao te = 30 °C?



5. MoropHas J10Ka JBUKETCSA B CIIOKOWHOM BOJIE CO CKOPOCThIO 5 M/cek. Ha momHOM X0ny ee
MOTOp BBIKIIOUaeTrcs U 4epe3 40 cek mociie 3TOro CKOPOCTh JIOJKH YMEHBIIAETCs J0 2 M/CeK.
OrnpenenuTb CKOPOCTb JIOJKH YEPe3 2 MUHYTHI ITOCJIE OCTAHOBKU MOTOPA, CUMTAs], YTO CONPOTUBIICHUE
BOJIbI MPOMIOPIIMOHATLHO CKOPOCTH IBHKEHUS JIOIKH.

Paspnen 6. Paabl

2.0, b, 2.6 0 <c <b

1. Psaaer =1 wm n=1  cxopgarcs. Jlokazatb, 4ToO psig n=1  CXOJMTCS, €ClIK " — n,
0 0
2
2.4, ( ) 2
2. Pap »=1 n cxoautcs. Jlokasate, 4To psg n=1 ToXe cxomuTcs. IToka3aTs,

YTO 00paTHOE YyTBEPKACHUE HEBEPHO.

X 3 >

3. Paner n=1  wm »=1  cxopsrcs. JlokazaTs, 4TO P

a,|b,

TOXKEC CXOOUTCA.

0

iaﬁ ibi Z(an+bn)2

4, Paner n=1  wm »=1  cxopsrcs. JJokazats, 4To psag n=1 TOXKE CXOOUTCH.
0
. a
z a, lim—2=1
n—w
5. [Tycte psig =1 CXOIUTCS U n . MOXHO 11 yTBEPKATh, UTO CXOJUTCS P

. Ly &l (D)1
b Zﬂnz N

n
n=1 2 PacCMOTpETh IpuMep n=1 N1

1.

Kpurepuu onenku (B 0a1ax):

- 10 GannoB mo pesynapTaraM ompocoB M 10 6amuioB 3a yyacTHe B TPYNIOBBIX IHCKYCCHAX
BBICTABIIAETCSl 00YyUaloNIEMyCsl, €CJIM OH MPAaBUJIBHO U MOJHO OTBEYAET Ha BCE BOMPOCHI U aKTUBHO
y4acTBYeT B JUCKYCCHH, JEMOHCTPUPYSI BBICOKYIO CIIOCOOHOCTh IOHUMATh IPOOJIEMBI U KPUTHUECKH
UX aHaJU3MpOBaTh, MPOAEMOHCTPUPOBAH BBICOKMI YPOBEHb NOHUMaHHUS MaTepuasa; MPUHUMAET
000CHOBAHHbBIE ONTHUMAJbHBIE PELICHUS; YPOBEHb OCBOEHHSA KOMIIETEHIMI COOTBETCTBYET
IPOABUHYTOMY YPOBHIO.

- 5 - 9 GamnoB mo pe3yibraTaM ONPOCOB M 5 - 9 Oa/UIOB 3a ydacTHE B I'PYIIOBBIX JHUCKYCCHUSX
BBICTABJIAETCS 00YUaOLIEMYCsl, €CJIM OH YACTUYHO NMPABUIILHO M/WIIM HEMOJIHO OTBEYAET Ha OOJIBIIYIO
4acTh BOIPOCOB U 3MU30JUYECKHU y4aCTBYET B TUCKYCCHH, IEMOHCTPUPYS XOPOIIYIO CIIOCOOHOCThb
IOHUMAaTh MPOOJIEMbl U KPUTHYECKH MX aHAJIU3UPOBATh, MPOJEMOHCTPUPOBAH XOPOIIUIl YPOBEHb
IOHMMAaHMUs MaTepuaja; NPUHUMAeT O0OOCHOBAHHBIE ONTHMAJbHBIC PEIIEHUS; YPOBEHb OCBOCHUS
KOMIETEHIIMI COOTBETCTBYET MOBBILIEHHOMY YPOBHIO.

- 1 - 4 Gayma mo pesyibTaTam OnpocoB U 1 - 4 Oayia 3a ydacTde B TPYIIIOBBIX JTUCKYCCHSIX
BBICTABIIACTCS 00yYarOIIEMYCsl, €CITM OH YaCTUYHO NMPABUIIHHO U/WJIH HETIOJIHO OTBEYAET HA HEKOTOPHIE
BOIIPOCHl M PEIKO yYacTBYET B JHUCKYCCHH, JIEMOHCTPHUPYS HEBBICOKYIO CIOCOOHOCTh MOHHMMATH
npoOJIeMbl M KPUTHUYECKU WX aHATU3UPOBATh, MPOJACMOHCTPUPOBAH CPEIHUN yPOBEHb MOHUMAHMS
MaTepuana; NMPUHUMAET HE BCerga OOOCHOBAHHBIC ONMTHUMAIIBHBIC PEIICHUS, YPOBEHb OCBOCHHS
KOMIIETEHIIMH COOTBETCTBYET 6a30BOMY YPOBHIO.

- 0 6amnoB no pe3ynbraTtaM onpocoB U 0 6A/UIOB 3a ydyacTHe B TPYNIOBBIX AUCKYCCHSX IO KaKIOH
TEME BBICTaBJISETCS 00yUaroleMycs, €Clii OH He OTBEYaeT Ha BOMIPOCHI U HE YYACTBYET B AUCKYCCHH,

10



JEMOHCTPUPYS HECHOCOOHOCTh IMOHMMATh NPOOIEMBI W KPUTHUYECKM HX aHaJIW3UPOBAThH,
POJEMOHCTPUPOBAH HU3KUH YPOBEHb MOHMMaHMsI MaTepuana. KommnereHiwu He c(hOpMUPOBAHBI.
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Banamm AJIA TEKYIIETro KOHTPOJIsA

KoMmuiekT 3agaHnii 1J1s1 KOHTPOJIbHOM padoThl
Nupukaropsl noctuxenus OITK-2.1

3amanus AJ1s TEKyero KOHTPOJIst

Tunosble 3a1aHUs 1J KOHTPOJIbHOU padoThI:
Nunukaropsl noctmxkenus: OITK-2.1.

KonTpoabnas padora Nel
Bapuanm 1

1. Bolumcantob npeaensl, HeE NCNO/b3yA NpasBnia NonuTtana:

A ) [Sn + 3j_3n
lim
e\ Bn+1

B) 2 _3y_
hmw 2,5 6anna
1 x?—4x+3
B) . sin2x-In(1+x)
m
0  1—cos8x
2. BbluncaunTb npegensl, UCnonb3ya npasuna Jlonutana:
X _ X 1 1
A) limﬂ B) lim| ——-— 2,5 6anna
-0  xy—sinx -1\ x-1 Inx
3. UccnepoBaTb QYHKUMIO Ha HEMPEPBLIBHOCTb M ONPeAEeUTb XapaKTep eé ToOYEeK paspblBa:
2
Y= ﬂ 2,5 6anna
x> —4x+3
4. HainTn npounsBoAHble YKa3aHHOro NopaaKka ana GyHKUMA:
A) =2x+1’y,:? B) _ x+7 ,ynz? 2,5 6anna
Inx 1-2x
Bapuanm 2
1. BblumcanTb npegensl, He NCnonb3ya npasuna Jlonutana:
A) n?+n+1
(21"
lim | —
n—>+o| 1° 4 5
b 2
) y 7x°+3x-4 2,5 6anna
1m —s——"
1 x"+4x+3
B) . sin2x—In(1+x)
lim >
-0 1-cos8x—x
2. BbluncanTb Npegensl, UCnonb3ys npasuaa JlonuTana:
. e +e =2 ) 1 1
A) lim——— B) | lim| ——— 2,5 6anna
=0 xT —tgx 1\ x+1 sinzx
3. UccnepoBaTb GYHKUMIO Ha HEMPEPBLIBHOCTb M ONPeAEeUTb XapaKTep eé ToOYeK paspblBa:
x> +x—2
Yy=— 2,5 6anna
x|x =1

4. HainTn nponsBoHble YKa3aHHOro NopaaKka ana GpyHKUMMA:

12



A) x—-l_]_ ! ? B) ex+7 ”:?

Y=— Y= y= —, 2,5 6anna
sin x 1-e
Bapuanm 3
Ne 3apaHue
1. ctg2x 2,5 6anna
Haitu obnactb onpeaeneHuns GyHKUMM: Cx-2 .
2. . 4% 451 2,5 6anna
. 3
BbIUMCAUTL NPeaen, He ucrosb3ys npaswno Jlonutans: >+ 5-27 +7-5"
3. ) 2
. [x"+1
lim
xX—0 x2 -1
BblumcanTtb Npeaen, He ucnoss3ya npasuno Jlonutana:
4. | Wccnenosatb GYHKLMIO Ha HEMPEPbIBHOCTb M OXapaKTepM30BaTh €€ TOUKM
Y= x*-9
paspblBa: Jc+3| .
5. . Insin2x 2,5 6anna
im——
BbluMcnTb Npeaen ¢ nomowbro npasuna Jlonutana: *~° Insinx |
6. . 5x*+6x+1
im———
x—>-1 X
COS—
Bbluncnntb npegen:
7 (%) f(x)=¢"(cos2x+2sin2x),x, =7 /2 2,5 6anna
Halitn 0/, ecnun 70 .

Kpurepuu ouenku (B 0a/1ax) (3a 0HO 3aaHHe U3 YeTbIpex):

- 2,5 Ganna BbICTaBISETCs OOydwarolmieMycs, €CiM OH 3aJaHHe pPelIMJl BEpPHO, B TOM uucie 0e3
apupMeTHYeCKux OmMOOK, ¢ MPUMEHEHHEM CBOMCTB U (OpMyJ, NEMOHCTPHUPYS MPOABHUHYTHIN

YPOBEHb OCBOCHUS;

- 2 Gana BbICTaBIIAETCS 00yUalOIEMYCsl, €CJIU OH NP PELICHNUH 3aJaHKsI A0y CTHII apupMeTHIECKUe
OIIMOKH, HO TPHUMEHMII BEpHbIE CBONCTBA U (OPMYJIbI, IEMOHCTPUPYS MOBBIIICHHBI ypOBEHb

OCBOCHMHA KOMHCTGHHHﬁ;

- 1 Oamn BeICTaBIsAETCS O0YyYarOIIEMYCs, €CJIM OH YaCTHUYHO IPABUJIBHO W/WMJIM HEMOJIHO PEIIN

3aJjaHue, IEMOHCTPUPYS 0a30BbIil yPOBEHb OCBOCHHUS KOMIIETEHIINIA;

- 0 OanmoB BBICTABIISCTCS 06yqa10LueMycs{, €Clin OH HE pClnJa 3aJaHuC, KOMIICTCHLIIMU HE

c(hopMUPOBaHBI.

KontpoabHas padora Ne2
Bapuanm 1

2
y=2Inx’ _Sx+

nepernba rpadmKka aTon GyHKLUMN.

1. UccnepoBatb ¢yHKUMIO 2 Ha MOHOTOHHOCTb U yKasaTb €€ | 2 56anna
TOYKM IKCTPEMYMa; OMNpeneNvTb XapaKTep BbINYKAOCTM M abcumccbl TOYeK

3
x -1
2. =

V="
OnpeaennTb ypaBHEHMA acCMMNTOT rpadmka GyHKLMM 4x* -3x-1.

2,5 6anna
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Ucnonb3ys nonHbin  auddepeHumnan, HanNTM nNpubANKEHHOE 3Ha4vYeHue
3. arctg ’ 2,5 6anna

BblpaKeHus 1,02,

A2 _ 2
4. NccnenoBatb Ha aKCTpeMyM PYyHKLUIO Z=Xx —X ny 8x+y +8y. 2,5 6anna
Bapuanm 2
1
=x+arctg— .
1 UccnepoBatb GyHKLMIO X Ha MOHOTOHHOCTb U YKa3aTb €€ TOUKM | , oo
" | aKCTpemMyMma; onpesennTb XapaKTep BbINYKAOCTU M abCumcchl Todek nepervba |
rpaduKa aTon GyHKLUN.
2
+7x—
2. y= x—xS 2,5 6anna
2

OnpepennTb ypaBHEHMA acCMMNTOT rpaduKa GyHKLUK 4x”—-3x-1.

Ucnonb3ys nonHbint  auddepeHumnan, HanNTM nNpubANKEHHOE 3HA4YeHue
3. 3, 0,08 2,5 6anna

BblpaXkeHunA \/3'1199 e,

2 2

4 | cenenosats Ha skcTpemym dyHkumio 2 = —H2” + 6zy — 18y~ + 62 — 18y 2,5 banna

Kpurtepuu ouenkn (B 0asiax) (3a 01HO 3aJlaHHe U3 YeTbIPeXx):
- 2,5 Oamna BBICTABIISICTCS OOydYaroIeMycs, €CJIM OH 3aJaHue PEIIMi BEPHO, B TOM Yucie 0e3
apupMeTHYecKux OomubOK, ¢ MPUMEHEHHEM CBOWCTB U (OpMYJ, IEMOHCTPHUPYS MPOABHHYTHIN
YPOBEHb OCBOCHUS;

- 2 Gamnna BBICTABIISETCSl 00YUaIOIIEMYCsl, €CITU OH MPH PEIICHUH 3aJaHHsI JOITYCTIII apuPMeTHIeCKue
OIMMOKU, HO TPHMEHHII BEpPHBIE CBOHCTBA U (OPMYIbI, NEMOHCTPUPYS TMOBBIIICHHBIH ypOBEHb
OCBOCHHS KOMIICTCHIIN;

- 1 Gann BeIcTaBisieTCsl 0OydYaIOLIEMYCsl, €CIM OH YaCTUYHO IPABUIBHO W/WIIM HETIOJIHO PEIIHI
3aJaHue, IeMOHCTPUPYs 0a30BbI YPOBEHb OCBOCHHUSI KOMITETCHIINH;

- 0 OamnoB BbICTaBIsieTCs OOydaroIEMyCs, €CIIM OH HE pCIIM 3aJaHde, KOMICTCHIUH He
c(OpMHUPOBAHEI.

KonTpoabnast padora Ne3

Bapunam 1
1. e 2,5 6anna
J.(3x2 —5)111 xdx
A) BblMMCANUTb, MHTErPUPYA MO YacTaAM: 1 .
B) BblumncauTb MHTErpan, nogobpas NoAXoAALLYO 3aMeHY NepemeHHOI:
x*dx
J‘ 6 3
x°—4x’ +13
2. 4x2 +12x-10 2,5 6anna
I dx
BblUMCANUTb MHTErpan OT paLumoHaabHOW Apobu: (x —2)(x + 1)(x +3)
3.
J' /4 2 " 2,5 6anna
BbluMCcAnTb MHTErpan: ve
4. 2,5 6anna

_ 2
HaliTn nnowaas TOW &Wrypbl, OrpaHMueHHol auHmamm XY =4 y—2 X

2x =3y =10 yoropas coaep*unT Hauano KOOpAMHaT.
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Bapunam 2

L 3 2,5 6anna
I (2x+1)arctg xdx
A) BbluncanTb, MHTErPUPYSA MO YacTAM: 1 .
B) BblumncauTb MHTErpan, nogobpas NoAX0AALLYO 3aMeHY NepemMeHHON:
J~ sin xdx
cos® x —4cos® x+13 .
2. 2 +2x—10 2,5 6anna

==
BbluMCAUTL MHTErpan OT paumoHanbHOU Apobu: (x=2)"(x+1)

3. dx 2,5 6anna

s

BbluncnnTb nHTErpan:

4. _9 _xz 2,5 6anna
HaliTu nnowagb Toii dWrypbl, OrpaHudeHHol AuHuamm XY =4 y= ,
2x =3y =10 koropasn coaepuT Ha4ano KOOPAMHAT.
Bapuanm 3
Ne 3apaHue
1. | BbluMcAnTb MHTErpan, npeobpas3oBas NoAbIHTErPabHOE BblpaXKeHUe: 2,5 6anna
2
[(5"+4-27) dx
2. dx
[-==2Inyx+C
BepHo 2 BbluMcneH UHTerpan (otBeT 060CcHOBaTb): \/; ?
3. J. dx 2,5 6anna
2
Bbl6paB noaxoasLLyto 3ameHy nepeMmeHHOM, BbIMUCIUTb UHTerpan: \/;(x +3) .
4. | TpMMeHAn MHTErPUPOBAHME MO YaCTAM, BbIYUCAIUTL UHTErpan:
I(3x —1) arctg xdx
5. I 45 —11x +10 i 2,5 6anna
3 2
Bbl4MCAUTb MHTErPan OT paumMoHanbHOW apobu: © X —2x"—-4x+8 .
6. J.COS4 xdx 2,5 6anna
BbluncnnTb nHTErpan: .
7. —4x-2
I—z dx
Bblumcauntb uHterpan: NX + 10x-1

Kpurtepuu ouenkn (B 0asiax) (3a 01HO 3a/laHHe U3 YeTbIPeX):
- 2,5 Oamna BBICTaBJISIETCSI OOydYaromeMycsi, €ClM OH 3aJaHue PElIdil BEpPHO, B TOM uucie 0e3
apuPMETHYECKUX OMHMOOK, ¢ MPUMCHCHHEM CBOWCTB W (OPMYJI, JNEMOHCTPHUPYS MPOJBHHYTHINA
YPOBEHb OCBOCHUS;
- 2 Gasia BBICTABIISICTCS O0YYAOIIEMYCsl, €CITA OH MPHU PEIICHUH 3aaHUsI JOITYCTHIT apupMeTHICCKUE
OIMMOKH, HO TPHMEHHJ BEPHBIC CBOHCTBA W (OPMYJIBI, JTEMOHCTPUPYS TOBBIIICHHBIH ypPOBEHb
OCBOCHHS KOMIICTCHIIN;
- 1 Gamn BeICTaBISIETCS OOYYArOMIEMYCs, €CJIM OH YaCTUYHO TPABWUIBHO /WU HEMOJHO PEeIIUI
3aJlaHue, IEMOHCTPUPYS 0a30BbIi YPOBEHb OCBOCHHUS KOMIICTCHIIHIA,
- 0 OayutoB BBICTABISACTCS OOYUYaOUIEMYCs, €CJIM OH HE pelWI 3aJaHue, KOMIICTCHIIMH HE
c(hOpMHUPOBAHBI.
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Kontpoabnas padora Ned

Bapuanm 1
1. | BblumMcnnTb HeCOBCTBEHHDIV MHTEMPAN UK A0Ka3aTb €ro PacxogMmocCTb: 2,5 6anna
+j3° dx
o xP+4x+3
2. o sinx _ 2,5 6anna
Pewntb anddpepeHumanbHoe ypaBHEHME: \/?’y +6
3. 2 2,5 6anna
y'=L -3.241
Pewntb anddpepeHumanbHoe ypaBHEHME: X X
4. | HaliTi yacTHoe pelweHue audpdepeHUnanbHOro ypaBHeHUA, ya0BAETBOPAOLLEE 2,5 6anna
Ha4ya/IbHOMY YCNOBWIO:
Yy 12
—L=-,
X X
y(1)=4
Bapuanm 2
1. | BblunMcAnTb HecobCTBEHHDIV MHTEMPAN AN 0Ka3aTb €ro PacxogMmocCTb: 2,5 6anna
j)‘ dx
45 +4x-1
2. 1, 2. 2,5 6anna
PewnTb anddepeHumanbHoe ypaBHEHHUE: y+ 3x~1cos y= 0.
3. 2 2,5 6anna
Y Y
2
Pewntb anddpepeHumanbHoe ypaBHeHMeE: X X
4. | HaliTi yacTHoe pelweHue audpdepeHUnanbHOro ypaBHeHMA, ya0BAETBOPAOLLEE 2,5 6anna
Ha4YaNIbHOMY YC/N0BMIO:
Sy
’ 2
Y= =xY,
X
y(1)=4.

Kpurtepuu ouenku (B 0asiax) (3a 01HO 3a1aHHe U3 YeTbIpeXx):

- 2,5 OGanna BbICTaBisieTcss 0OydaroIIeMycsi, €CJIM OH 3aJjaHhe pelIMil BEpHO, B TOM 4ucie 0Oe3
apupMeTHYeCKUX OHMOOK, ¢ MPUMEHEHHEM CBOMCTB U (OpMyJI, JIEMOHCTPUPYS MPOABUHYTHIN
YPOBEHb OCBOEHHS;

- 2 Gania BbICTaBIIAETCS 00YyUaOIEMYCsl, €CJIU OH NPU PELICHNUH 3aJaHUsI JOIYCTHII apupMeTHIecKue
OIIMOKH, HO NPHUMEHMJI BEpPHbIE CBOMCTBA U (OPMYJIbI, JIEMOHCTPUPYS MOBBIIIEHHbI ypOBEHb
OCBOCHHS KOMIICTCHIIN;

- 1 Oamy BeICTaBIsETCS O0Yy4YaroIIEMycCsl, €CJIM OH YaCTHUYHO IMPABUJIBHO W/WJIM HEMOJIHO PEIIN
3a/1aHue, IEMOHCTPHUPYS 0A30BbII YPOBEHb OCBOCHUSI KOMIIETEHITU;

- 0 OamioB BbICTaBIAETCS OOyyaroUIEMyCs, €CIM OH HE peIlwl 3aJaHue, KOMIETCHLIMH He
c(OpMHUPOBAHBI.

Tunoeblepacuemno-auaﬂumutteacue 3a0anus
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HaiiTu npenensl, He npuMeHss npaBuiio Jlonurass:

x? -1 2-Jx-3 $3-2n+64n°

lim

lim lim

Da) w20 -x-1; 6) o 49-x7 ;) wow YBrnen’
D lim(V4n® +2 —2n)
lim= x' -8 1 Jr-1 li Un+ 3n+\/n—3
pa) M2 56, 6 MM5-6, 5 M
D lim(wn -’ +2)
1i x* +2x i 2x* —7x—4 i Bri+d+n
3) a) xl_gzl X’+8 . ) m Jr -2 ) 1M ™57 g :
D lIim@n—+ 49n* -2)
I x*+x-2 li V1+3x -4 1 37 +4n* +1
ga) T4 7x+10, 6 VY05 . 5 NV,

lim(4n® +5-2nr* -1)

r n—»oo

1. x3+64 1. 2_,"x_4 1. 3”3—4
5pa) 12, ) M Ti6r 16 5y o7 nent 12 ;

[im(nr® +6 -n)

F) n—>0
li 2x* -5x-25 1; 1-+/x>+x+1 lim 2n+4nn
6) a) LIPS ) Mo B) n B 42n+1

: lim(on? +n+1-3 /n2+g+1)
T n—>0

1. 2X2+X—21 1. 1—\’x+5 1. n2+«,n2_1
7a) T xe . 6 M P16 . ) M 7ns dfient 41

im(V4n? +8n+1-2n? +2n-1)

F) n—o
1- X +4x+3 1; X +3x°+4-2 1 n+3n®+1
8) a) }_{r?)l X’ +27 ;  0) %I%l x° ;  B) }gl 1+\7/n7+2;
lim (7 —vn* +1)
r n—o0
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t x*+2x i Jx =2
9 a) TR +6r+8; ) TN -8
N lim@Wn-3-vn+4)
1imxz_2x_3 1 Vx*+9 -3
10)a) = ©-27 ; g) VP
] lim@vn+3 —V4n+1)
1 3x* —5x+2 ! Jx+3-1
11) a) gp x> —4x+3 . 6) }El 42
9 lim(3n—+9n* -5)
1 X% +3x+2 I Jrt1-2
12)a) Mo 52, ) MM g

Hm©9n-7 —=3vn+4)

T n—»w
1 x*—x—12 i Jx+2-2
13) a) }E}x2+5x+6; 0) =g
limV3n-1-12n+7)
T n—»ow
1 x* +5x i Jx+8-3
14)a) 05 ) MG 577
; Lim(on® -7 —3n* +4)
li P+l 1; J2x-2 -4
15)a) T2 g I 5036

lim(Vn? +1n—-1—4n* +4n+3)

T n—>00

B) n—»o0

lim

3n+n*+2

n+

n+1 ;

n* —n

» T2

lim

B) n—

lim

B) n—»0

n+3

T+\n+2n*+3 ;

3n® +3n
Van' +n+1 ;

li 3+n
B) 359\/471%2 +n-1;

1. Tl+%
B) }glxl4n2+2n+4;

lim
B) n—oo

21° —2n+10

\3/719 +7 ;

II. OxapaxkTepu30BaTh TOYKH Pa3pbiBa JaHHON QyHKUMH:

_ sin(x+2) _ sin(x—2)
1) f(X)_x2_6X—16 6) f(x)_x2+3x—10
_ sin(x+1) sin? 6x
2) f(x) x2 4 x 7) f(X):W
1—-cosb6x . 2
f)=——FF _sin(x-2)
3) X' —2x 8) f(x) 2 —4x+4

cos2x—1
1) /= e

cosx —cos4dx
12) /= o s

sinx —sin3
13) /=" e

18



_cos3x—1 sin 2x —sin 5x sin x —sin 2

f(x)= f(x)=

4) x* —4x® 9) x? —4x 14) 4_ 2
sin” 5x sin? (x + 1) Flx) = COs2x —cosx
ik 10) 7= rex+s ) X3

16. UccnenoBaTth (PyHKIIMIO HAa HENPEPHIBHOCTh M OMPEICIUTH XapakTep €€ TOYeK

pasphbIBa:

x, ecm x<0,

y=11-x, ecm 0<x<1,

, ecmm x> 1.
1-x

II1. Haiitu f'(x) (mepBY10 NPON3BOAHYIO JAHHON PYHKIIMH):

1) f(x)=In(arcsin2x—x’) 6) /(1) =In(tgBx+2") 1 fE=e

2) f(¥)=In(4"+4x) 7) flx)=emns) 12) f)=3""

3) f(x)=In(arctg(x’ —x°)) 8) f(x) =2 13) f(x) =arctg(sin(5x))

g) f(x)=sin(In(5x—x")) 9) f(x) =sin(e™ ) 14) () =In(4-5x)

5) f(x)=In(x’ ~cos3x) 1) f(@)=cosln(x+2*) 5 f(x)=sin3x-3x
IV. Haiiti f"'(x) (BTOpYI0 IPOM3BOIHYI0 (YHKIMM) B YKA3aHHOI TOUKe:

1) f(x)=¢(cos2x+2sin2x),x, =7 /2 9) f(x)=In(x—V¥*~1),%, =2

2)f(x) =€ (2sindx—cosdx),x, =7 /4 10) f(0)=Vx ~(L+xjarcigyx, x, =1

3) f(x)=€"(2-sin2x~cos2x),x, =0 11) f®)=x+In(l-¢"), x,=0

4) f@)=e" (x+2),%, =0 12) f(®) = In(vx +Vx+1),x, =1

5) f()=¢"(* +x+1),x, =1 13) f(¥)=x-In(l+¢"),,=0

6) f(0)= e (x* =3x+1),x, =0 14) f(0)= e (x* +2x% +2),x, =0

7 f(x)=x(sinlnx-cosInx),x, =1
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— 1 — 2
8) f(x)=x(sinlnx +coslnx),x, =1 £(x) = xarctgx— In(1+x%)

15) 2

X, =1

V. Haiitu quddepennuan nepsoro nopsiaka pyunkuun S (*) B janHoii Touxe

a.
1 flx)= ii;: a=4 9) f(x)=arctg%, a=0
2) f(x):%' =0 10) F@=e", a=1
N f(X)=3(;’;j2, a9 1y FO- T2 0
9 f(X)=Mf’J_i—r;c, a=0 12) f(x):ﬁ, a=0
G IR ST el
6) f(x)=008%, a=1 14) f(x)=sin%, a=1
7) f(x):\/;/;?, a=1 ) f(x):iej;g;j’ 120

e +3
g /s =0

16. Bpraucnuth npuOIMKEHHO 0€3 HUCHOIb30BaHUS KaJIbKyJnaTopa (MpUMEHSS

noJHbIN nuddepennman): J3,02° -2.0,98% |

VI. BoruncjauTs npeaesibl, HCHOJAb3YS NpaBuiio JlonuraJs:

1. X3 _3X2 +7x-5 1' xZel/x
1) a) gpx3+2x2—9x+6; 6) gp
. 2x 43x° —4x* - 9x—4 . 2
lim Himx’ Inx

2)a) 1 3x* +5x° +3x* +3x+2 6) 10

xt+x%—3x* —5x-2

. i In(sin x
3)3)15? 20201 6)1}3)1 (sinx)

.2 .

lim— hm\/;lnx

4) a) x>0 X +3x; 6) x—>+0
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e —e”

. TmxIn? x
[imR=r
6) a) }gl 2 . 6 ]}H}anxlnx
m cos7x . e
7) a) xo7/2 COSSX; 5) 1}}}(‘)136 e
. sin15x . ”
xe
. In(cosx) o
lim lim

9) a) x>0 xz ) 6) x—+0

sin7x—-7sinx

. imixinx
10) a) 11?01 X’ . 6) 1}{}01
li 1 Jim/x In(sin x)
11) a) m sinx ;@) 1111
Yx-1

12) a) llglﬁ’ 6) lim>xIn(1—cosx)

x—>+0

x°—3x*+7x-5

13) a) 11}}1 _Brid . ) ljglsinxln(sinx)
2 —-10x+9
im— v s A Inx
14) a) lim™— "y . 6) lim
. In(x*-8) L
P R x’Inx
15) a) I}El 2x* —5x -3 . 6) I}EO‘

16) Beraucnuthb npeaesnsl NocieI0BaTeIbHOCTEN:

(n=1)(n+1)(n+3)(n+5) . _ :
a) 11—+ 1_3n2+4n4 : 6) 31)1}010(\/7’1 +n—\/n —n).

VIL Jnst pannoii pynkuuu /(X Y) HaliTH YacTHBIE IIPOU3BOIHBIE IEPBOIO
NOPAAKA ¥ BBINMCATH MOJHBIN AM(depeHnall nepBoro nNopsiaAKa B TOYKe

M(1:-1).
n fEy=er 9) f(x,y)=In(xy’+5x" ~y)
2) flay)=em 1) Flxy) =6
3) f(xy)=In(xy+5x—y") 11) fy)=e
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g flry)=er>
5) f(x,y)=In(xy+52’-3)
6) f(xy)=InQ2x—y* +xy)

7)f(xy)=e

8) fly)=e

Sy—x*+
):eyx xy

12) f(xy
13) f(xy)=In(y* -3xy+5)
14)f(0y)=In(dyx+y7)

15) () =InQ2xy—x+y°)

VIII. das nannoii dyuxuun f(*.Y) galiTu: a) BeKTOp rpagnenTa GyHKIMH B
Touke M(1;1); 0) BeJMYMHY HAHJIEHHOr0 TpPaJUeHTa; B) NPOU3BOJAHYIO IO
HANPaBJECHUIO B YKA3aHHOM TOYKe.

1) fy)=x2x+6y
2) fy)=y5y-2x
3) flxy)=xdy+5x
2y =yBr-y

5) fy)=yifx+3y

6) floy)=yBx—y
7) fx,y)=x, /3x+2y

__ Y
9 floy)= T

9) f(x,y)=x3dx—y

X

10) TN = s,

IX. st nannoii pynkuuu /(X Y) HaliTH Bee YACTHBIE IIPOU3BOIHBIE

Of _OF

BTOPOTO MOPSIIKA H MOKA3aTh, 4T OX0Y  OYOX ;

1) f(xy)=In(x-y’)

2) f(x,y)=InQ2y-x°)
3) f(x,y) = cos(Wx" —2y)
4 f(xy)=In(x’ ~2y)

5)f(x,y)=sin(5x-y’)

6) f(x,y)=cos(x’ ~3y)
7) f(x,y)=In(x" -3y)

8) f(x,y)=In(x-y’)
) f(x,y) = cos(dx* +3y)

10)f(xy)=In2x-y’)

11) fE@y)=In(3-2x+y’)
12/ (0, y)=cos(2y+5¢%)
13)f(x,y)=cos(3x—y’)
14)f(x,y)=sin(2%* ~5y)

15)f(xy) =cos(3x-y’)
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X. OnpeneanTs HHTEPBAJIBI BO3PACTAHUA-YObIBAHUS, HAUTH JIOKAJIbHbIE
MAaKCHUMYMbI U MUHMMYMBbI JaHHOH (QYHKIUM:

x> S . :x3+2x2
0 f(x)—1+x " f( )—(2_x)2 7 (x) =g
(x+1) _(x-1) _2x-1
2) f(X)— X—l 5) f(x) (x—2)2 8) f(X) (x_1)2
x4 _Ax f=2-%
3) fO)=7— 3 6 f=—"7 9) X x

10) f(x)=x-3[(x-1) 12) Fx)=x®-2x" +x 14) f(x)=3/(16—x")
11) f()=x-Yx*=5 13) f(x)=(x=5)"-Yx+1 15) f(x)=x*-Y6x-7

XI. HaiiT Han0oJib1Iee 1 HAaUMeHbIee 3HAYeHN JaHHO! QYHKIIMU HA
YKa3aHHOM OTpe3Ke.

1) f()=2"=6"+9x .43 9) f(0)=2 =2 +x-1 1)
2) f(x):2x3+9x2—24x+1’ [0:1] 10) f(x):x3+3x2—24x—1’ [0:3]
3) f(x):x3—27X+13’ [094] 11) f(x):2x3—l—9x2_36x, [0,3]
4) f(X)=x3+3x2—24x—1’ [_5’0] 12) f(x):x3_6x2+9x, [2;4]
5) f(x):x3+6x2—36x’ [_7’0] 13) f(x):x3—27x+13, [_4;0]

4 I
6 f(x):3_x_(x+2)z LLD) 14) (%) X +4x+9 [0:4]
7) f(x)=x3—6x2+9x+8, [0:2] 15) F(x)=10-2x —1%’ (055

8 [ ()= =15 [o.9)

XII. 3aBMCHMOCTDH YIIPABJICHYECKUX PACX0I0B R 0T KOJIHYECTBA

b
R=aP+——+d
o P s C+ p I
npousBeaeHHON npoaykuun P onpenensiercs: gpopmyJioi . llpn
KAKOM KOJIMYECTBE BbINMYIIEHHON MPOAYKIUM yIIPaBJIeHYeCKHe Pacxoabl OyayT
MUHUMAJIBHBI?

1) a=3, b=1452, c=16, d=17 9) a=2, b=2178, c=16, d=6



2) a=3, b=588, c=10, d=3
3) a=4, b=1764, c=16, d=7
4) a=4, b=784, c=9, d=24
5) a=1, b=1225, c=21, d=5
6) a=3, b=2187, c=19, d=32
7) a=2, b=2450, c=11, d=17

10) a=2, b=1458, c=20, d=21
11) a=2, b=2450, c=31, d=2
12) a=3, b=867, c=11, d=32
13) a=4, b=1024, c=12, d=32
14) a=2, b=512, c=9, d=17
15) a=1, b=961, c=26, d=19

8) a=5, b=720, c=8, d=13
XIII. OnpenenuTs HaNPaBJICHHS BBIMYKJIOCTH U TOYKH nepernda rpaguxa
AAHHOU PyHKUIUM:

1) f()= x* —12x° +48x* -5 9) f(0)=(x-D¢"

1 11 10) f(x)=—x" 22" +36x" +x

f(x)=—x4—2x3+?x2—3

2) 12

3) fR)=e™

4) f)=("-1)
5) f()=(x+T)e”

6) fx)=e™ 14) f(x)=3x"-5x" +3x-2

11) f(®) =x* +2x° -36x" —3x-12
12) f(®) =x* —6x" +5x

13) f(2)= 3x” ~10x* +10x° +x

15) f(x) — er—xz

XIV. lIpoBecTH moIHOE HCCIeA0BaHHE (BKJIIOYAIOLIEe ONpeieIeHue
ACHUMIITOT) M MIOCTPOUTH I'PAPUK JAHHOU (PYHKIIUM.

b f=2 R ;22_*146 " f(x)zij;

2) 075 7! E 12) ( ):(?:)12
5 x(x1+ 5 g0 1x_2x 13- ;22__215
4 =31 9) OR e 19 f(X)—zx;_1
5 f(x)=x(11_x) 10 )= 2 5 f(x):(ix__l)lz
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XV. HaiiTu JIoKaJbHbIe 0€3yCI0BHbIE IKCTPeMyMbI pyukmuun f (X ¥):

I)f(x,y):6x—6y—3x2—?)y2 6) f(x,y)=2xy-3x* -2y* +10
2) floy)=x"+xy+y’ ~2x-y 7) Floy) =2 + 20— ~dx

3) flry)=xy=3x" =2y° 8) f(x,y)=x"-3wy+y* +4

g foy)=3c—xy"-y* (y=0) 9) fxy)=2xy-2x" ~dy* +1

5) [ y)=xJy—x"+6x-y+3 10) fOoy)=2"-2xy—y’ +4x+5
1) fxy) =2 +y" +xy-6x-9y 14) flxy)=x"—6xy+8y’ -2
12)'f(x,y):x2+y2—xy+x+y. 15) f(x,y)=2x" —6xy+2y° +5

13) f(x,y)=2x+2y—x" —)°

XVI. Haiitu 3kcTpeMyMbl (PYHKIIUH fx,y ):
1) fy)=2x"+y-)’ IIpH YCIOBUU x_y+1:O;
2) fry)=x"+y" —2x-2y+8 npu ycaosun ¥ +x—1=0,

3) flay)=xy—x*/2 TIPH yCIIOBHU y:2x2’.

4) flxy)=x" =2y +4xy—6x-1 IpH ycnoBun Y X =3
5) floy)=x"+xy-2 IIPH YCIOBUM y:4x2—4’.

6) flxy)=x"+2xy+5 IIPH YCIOBUU y:x2—4;

7) flxy)=3x"+3y" ~2x -2y -2 npu yciaouu ¥ +x=1;
8) flay)=x" -2y-y" +4x+1 npu ycaosuu Y +x+1=0,
9) flay)=x" =y +2xy —4x pH ycaoBum ¥ =x+1,

y)=4-2"+y’ npu ycnosun ¥ +x=1;

11) fEy)=x" +2y =y +4x oy o onopum y+x+2=0;
12) npu ycnosuu ¥ —x=0;

13) fEy)=4-4y-X" -y [ou s cnopmn x—2y-4=0;
14) fEy)=4-4y-X" -y [on s cnopmn x+2y-4=0;

15) f(x,y)=2x2+2xy—4X—y2/2 TIpU yCIIOBUU y=2x.
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XVII. Ucnogb3ys npaBu/jia HHTErPUPOBAHMS 10 YACTHAM /ISl HEONpPeaeIeHHbIX
U ONpee/IeHHbIX HHTErPaJIoB, HAWTH:

D )IIH(X+2)dx 6 j x cos dx
2)a) Ixsin3xdx; 6) lxarctg xdx
3)a [In(x* +4)dx ;8 ”stxﬁnélxdx
4) a) IxcosBxdx; 6) :[xarctg xdx
5)a)] xinxdx, g J s
Jlnx

6) o) J-Ded

7) a) Iln(x2 —1)dx; 6) 2!‘(2—3C)€2xdx
J'lnx
8) a) [@-x)evax ;

9) a) J‘%/;lnxdx; 5) _([xcos(x/2)dx

Jx Inxdx
)]

3

xe " *dx
11) a) IarCthdx’. 5).([

10) @) J x37dx

2
i 1n(3x+2)dx
12) (l) Ix51n5xdx’. 5) -[
/4

13) a)_[ln(zx—?))dx . I x cos2xdx

[ g j xe ™ dx
14) tl) X 5 6) i

Va

x sin 2xdx
15) a) IarcthZac_—ldx ; 6)—[:

XVIII. Ilpumensin BHeceHHe MO 3HAK aMddepeHUHATa HJIH HCHOJIb3YH
HY)KHYK0 3aMeHY IepeMeHHbIX, HaiTH (cJeIuTh 32 O0COOCHHOCTAMHU
HeolpeaeJIeHHOr0 M ONpeieJICHHOT0 HHTerpaJial):

i 1
J-arcsm X 2 '[ o

dx
l)a) m 6) -([M ’ 6) 01+\/;;

26



2 4
ICOS (Inx) i I xdx I dx
2)a) X , 1N +3 8) 1x+\/;;
I(l lnx) j dx
g [eVI-Cdx g . gilidlix,
arctgx 6 _
AP P o (D
4)a)’ 1+x s 0) o 8) 3 x\Jx—2 ;
x° 4arctg3«/; ¢ dx
d — " x -
S)a)Iz_x4 x’ 5)'1[ J; 8) '(l;\/m+1/(1+x) ;
J‘ dx .[ xdx j-\/;dx
6) a) x(1—21nx)’ 15— x> g 1x+10.
tg*(x+1) el ‘ dx
! d _—
7) a) Icosz(x+1) x’ 6) '!. x° x’ 6) ;‘;1+«/3x+1 :
J» {/arcsin x j In®(2x +3)dx zf dx
8) a) , 6) 0 2x+3 8) ° 3+\3/(x—2)2 ;
J- e dx J/- cos xdx j x—3
9) a) 31+ e* , ¢ 3—sin’ X > ;
2+ tg x)dx x+1
5 4P — 5 J. dx
10)a) J¥°¢ a5 3 cos’x o ik
xdx ¢ T 2T xdx 52
[— L2 inxdy 22
1) a) "N1-x", §)1 x , 6)>
J3¢lnxdx jxsm(x +3)dx I Jx d
12)a)° x , 60 , @
jctg“xdx .[ xX’dx i dx
13)a) sin’ x , o V5 —x° 8) o (x+1)Jx+4 ;
dx -
— R2+3x°d
14) a) -[coszxtgx’ 6) .[x o x’ ‘[\/XT(X+8)
Jarctg23x " J- sinx j‘ dx
15) a) 1+9x* N2- cosx g) 103x+2
XIX. Hautm HeompeaejJeHHbIe HHTErpPaJibl, COAepKANIMEe KBAJAPATHBIN

TpexX4wieH:

J- (x+1)dx
1)a)’ x*+6x—4;

dx
6) J.O\/4+8x—x2
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+1)dx j dx

(x ——
2)a) I —2x+2; 6) “N12+6x+x°

f (x +4)dx J‘L
Ja)! P+12x+1;  §) N3-4dx-x’
G=Dix Id—x
da) ¥ rax—4; §) Ni-6x-2°
J-(x 5)dx J‘L
5)a)’ x> +6x+6; 0) \3-2x-x°
j 3 Jd—x
6)a)’ ¥ +4ax+1;  §) " N4+6x+x’
f (3 —x)dx Id—x
7)a) ' ¥ +12x+43;  §)  N1+dx-x’
I xdx jL
8) a)’ x*+6x+13; 0) N7 +4x +x°
I (x +6)dx IL
9) a) —2x+4; ) " N1+6x+x’
I xdx J'L
10) a) ' x* +8x+18; ) ~ N4+2x+x"
f (x +2)dx IL
11)a)’ x> -2x-3; ) ~ N1+8x+x’
I xdx IL
12) a) ° x> +2x+4; ) ~ N5+6x—x°
f (2 —x)dx jL
13)a) ' Pr6x+19; ) N5-6x—x
[ jL
14) a) ' x> +10x-1";  §) JA-2x—x?
e Sy IL
15)a) ' x> —4x+10;  §) " N5+2x+x’

J-\/4;x2 dx

16) Berauciauth UHTErpat:

XX. HaiiTy uHTErpaJibl 0T TPUITOHOMETPUYECKUX (PYHKIUIA:



7/6
I sin 2x cos13xdx
0

Daloosxdx, g

/6
I cos 2x cos 3xdx
0

2) g J5in* 20, g

1
3)a) [sin® (x / 2)dx .6 ! sinx cos 3xdx
1

ba) J‘ sin’® 2x dx; 5 !COS 3x cos7xdx
/6

5)a ICOSS xsin* xdx; 6) _([ sin® 2xdx
z/6

6) a) ICOSZ xsin® xdx ; 6) _([ sin’® 2xdx
/6

7) a) ,[ cos’ xsin’® xdx; 6) !). cos* xdx

4 vsint xd
8) a) ICOS xsim X x;

/3

j sin®(x / 2)dx

) 0
z/3
sin 2x sin 5xdx
poloson, g1
/6
f 4 vdx cos 2x sin 3xdx
10) a) o8 ;s 6) 7712
2
in3 sin7x cos 3xdx
11) a) Ism xdx; 6) .([
7r'|/.3
in 5x cos xdx
4 3)d sin
12) a) Jeos'(x/3) x, 6)
”J/‘?’
2 3xdx
in® 3 d cos
13) @ Joinxcostxdr, g g
7rJ/.4
3 Dxdx
4 vsin? xd Ccos
14 @) Jeostxsinay . o) ]
71'.’/‘3
in* 2xcdx
in® 4 5d sin
15)a) .[Sln xcos” xdx . 6) o

XXI. Haiitu niomaas (urypbi, OrpaHM4eHHOH

GyHKIWii:

rpaguKaMu  CJIeIyHOIHX
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) @ ¥=r+Ll y+x=3. g5 y=x’, yx=8 x=0, y=16

2) @V=¥/4 y=xn20); Y=Y, W=8 y=8 w=8/v
3) a y=5-x, y=—4x ;) y=x", yx=8, x=4, y=0

Y @ V=, yrx=12, 5 y=x, yx=1 y=8

5) a) y=x"+1, x—y+3=0; 6) y=4x, yx=1, y=0, x=2

6) a) y:xz/z, y=x3/6; 6) y=x, yx=1,y=0, x=4

7) @) y=5/% y=6-x. g) y=(x+1y, y+x=5 y=0

8 a)v=1/x y+x=5/2; g y=x, y+x=6, y=0

9) a) y:x3/3, y=x2; 6) v=x, yx=1,y=5 x=0

10) a) y=12-x, yzzxz; 6) v=x, yx=1,x=5 y=0

11) @) y=2/x 2y+x-5=0; 5)y:4—x2, y=3x, y=0 (x>0)
12) @) y=6/% y+x-7=0, 5)y:x2, y+x=2, x-y=2, x=0
13) a) y=x", y=6-x ; ) v=x yx=1 y=d4x (@y=0)

14) a) y:x2—2x—4, y:—xz; o) y=x, yx=1,y=4, x=0
15) a) ¥x=9 x+y=10 ; ) y=(x-2), y=4x-8, y=4

16) Haiitn miomans Toi (GUIyphl, OrPAaHUYEHHOM JHMHHAMU *Y =4 yzz_xz,

2x—-3y =10 koropas cOmEPKUT HAYaI0 KOOPAUHAT.

Kpurepuu onenku (B 0aj1ax):

- 10 6a/10B BBICTABISIETCS 00yYaOIIEMYCsl, €CJTU IPABUIBHO BBIMOTHEHBI BCE 3aJaHUs MO KaXI0H
T€M€, IPOJIEMOHCTPUPOBAH BBICOKHI YPOBEHb BIAJCHUS MAaTEPUATIOM, MPOSIBJICHBI MPEBOCXOIHBIE
CITIOCOOHOCTH TPHUMEHSTh 3HAHUS W yYMEHHUSA K BBINOJTHCHUIO KOHKPETHBIX 3aJaHuil. YPOBEHb
OCBOCHMS KOMIIETEHLIMI COOTBETCTBYET IIPOJABUHYTOMY YPOBHIO.

- 6 0aJ110B - BBICTABISETCS 00YUAIONIEMYCsl, €CIIH MPABWIHLHO BBIMTOJIHEHA OO0JIbINAs YacTh 3alaHUui
0 KX 10 TeMe, MPUCYTCTBYIOT HE3HAYUTENbHBIC OIIMOKH, TPOJIEMOHCTPUPOBAH XOPOIIUI YPOBEHB
BIAJCHHUSI MaTepUAIOM, MPOSIBIEHBI CpPEIHHE CHOCOOHOCTH NPHMEHSTh 3HAHUS W YMEHUS K
BBIIOJTHEHUIO KOHKPETHBIX 3aJaHhil. YPOBEHb OCBOCHUS KOMIIETEHIIMH COOTBETCTBYET
MOBBIIIEHHOMY YPOBHIO.
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- 4 fanJia - BBICTABISETCS O0ydYaromIeMycsl, €CJIM 3aJlaHus BBIOJTHEHHBI OoJjiee yem Ha 50 % mo
KaKIOW TeMme, MPUCYTCTBYIOT CEpPhE3HBIE OLIMOKH, MPOJAEMOHCTPUPOBAH YIOBIETBOPUTEIbHBIN
YPOBEHb BJIAJICHUSI MAaTepUaIOM, IIPOSBIEHbI HU3KHE CIIOCOOHOCTU NMPUMEHATh 3HAHUS U YMEHUS K
BBINOJIHEHUIO KOHKPETHBIX 3aJaHUil. YPOBEHb OCBOCHUS KOMIIETEHLIMI COOTBETCTBYET 0a30BOMY
YPOBHIO.

- 2-1 6ana BBICTaBIseTCS OOydalOLIeMyCsl, €CIM 3aJaHus BBINOJIHEHb MeHee yeM Ha 50 % mo
KaXI0W Teme, IPOJEMOHCTPUPOBAH HEYJIOBIETBOPUTEIbHBIH YpPOBEHb BJIAJICHUS MaTepUAlIOM,
IPOSBIIEHBl HEIOCTATOYHBIE CIIOCOOHOCTH MPHUMEHSTh 3HAHUS W YMEHHUS K BBINOJTHEHHIO
KOHKpETHBIX 3alannil. Komnerenunu copMupoBaHbl 4aCTUYHO.

3amanus 1)1l TBOPYECKOr0 peiiTHHTa

Temamuxka epynnogvix u/unu uHOUGUOYATbHBIX NPOCKMOB:

Oyukius u ee rpapuk. Buast ¢pynkiuit. CBoiicTBa QyHKIUH.

TpaHClIIEeHAEHTHOE YpaBHEHHE C OJHUM HEU3BECTHBIM. [[pnbImxkeHHoe pemeHue

YPaBHECHUM.

3. Meroast muxotomuu U HetoroHa. MeTon TMHEHHON WHTEPTIOJSAINN U TI0100pa
napameTrpa MS Excel.

4. OmnpeneneHre BBITYCKa MPOAYKIUN C IOMOIIBIO OIIPEIEIEHHBIX HHTErPAJIOB.

5. IlpubnmxeHHOE BBIYKMCIIEHHE CPEAHUX 3HAYEHUN (PYHKIIUN B SKOHOMHUKE.

6. OnpeneneHue NpuObUIA ¢ TOMOIIBIO OMPEIETICHHBIX HHTErPAJIOB.

7. IlpubnmxkeHHOoe HeoTpeIeIeHHOE HHTETPUPOBAHUE.

8

9.

1

N —

[IpubnukeHHOE ONIpEeAeIEeHHOE UHTEIPUPOBAHUE.
Kpusas Jlopenna u kpuBasi 00y4deHusl.
0.KpuBasi ppIHOYHBIX TOXOJHOCTEW U METO 1Bl TOCTPOCHHUS O Py JaHHBIX.

Kpurepumu onenku (B 0a/ax):

20 - 15 0anaoB BbICTaBiIsieTCS O0ydYarolIEMycCs, €ClIUM B padoTe COJep>KaTcs AJIEMEHThl Hay4HOI'O
TBOPUYECTBA M JEJAIOTCS CaMOCTOSITENIBHBIE BBIBOJBI, JOCTUTHYTBI BCE PE3YJIbTaThl, YKa3aHHbIE B
3aJlaHMU, Ka4yecTBO O(OPMIIEHHUS] OTYETA COOTBETCTBYET TPEOOBAHUAM U IIPHU 3alUTe 00yUaromuics
IPOSIBUII OTJIMYHOE BJIAJICHHE MaTepHaloM pabOThl U COCOOHOCTh apryMEHTHPOBAaHO OTBEYaTh Ha
[IOCTABJIEHHBIE BOIIPOCHI MO TeMe palboThl. YPOBEHb OCBOEHMSI KOMIIETEHIIMH COOTBETCTBYET
IPOJBUHYTOMY YPOBHIO.

14 - 10 0annoB BbICTaBiIsSIETCA OOyyaroUIEeMycs, €ClIM B paboTe JOCTUTHYTBHI BCE PE3YJbTaThl,
yKa3zaHHbIE B 3a/IaHUM, KaueCTBO O(GOPMIIEHHs OTYETa COOTBETCTBYET TPEOOBAHUSAM U IPHU 3alUTEe
00yyYaroIUKcs TPOSIBUII XOPOIIIee BIaJICHUE MaTEpHAIOM pabOThl U CIIOCOOHOCTh apryMEHTHPOBAHO
OTBEYaTh Ha I[IOCTABJICHHBIE BOIPOCHI IO TeMe pabOTbl. YPOBEHb OCBOEHHS KOMIIETEHIUI
COOTBETCTBYET OBBILIEHHOMY YPOBHIO.

9 - 4 6ayna BeICTaBiseTCS O0ydaroIEMyCs, €CId B paboTe TOCTUTHYTHI OCHOBHBIE PE3YJIbTAThI,
yKa3aHHbIE B 3aJ]JaHUH, Ka4eCTBO 0()OPMIICHHS OTYETa B OCHOBHOM COOTBETCTBYET TPEOOBAHUSM U IIPU
3aMTe 00yJaroNUHics MPOSIBUI YAOBIETBOPUTEILHOE BJIaICHUE MAaTepUaioM paboOTHI U CITIOCOOHOCTD
OTBE€YaTh Ha OOJIBIIMHCTBO ITOCTABJICHHBIX BOIPOCOB MO TeMe paboOThl. YPOBEHb OCBOCHUS
KOMIIETCHIIMH COOTBETCTBYET 0230BOMY YPOBHIO.

3 - 2 fanna BeIcTaBIsSETCS 00yUaroUIeMycs, €clii B paboTe HE JOCTUTHYTHI OCHOBHBIE PE3YJIbTAThI,
yKa3aHHbIE B 3aJ]aHUH, Ka4eCTBO O(hOpMIIEHHUSI OTYETAa HE COOTBETCTBYET TPEOOBaHUSIM, MPHU 3aIUTE
oOyyJaromuiics MposBUI HEYIOBJIETBOPUTEIHHOE BIaJCHNE MaTepUaIoM pabOThl M HE CMOT OTBETUTh
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Ha OOJIBIIMHCTBO IIOCTABJICHHBIX BOIPOCOB MO TeMme paborel. KommereHuuu chopMupoBaHbl
YaCTUYHO.
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METOINUYECKHUE MATEPHUAJIbL, XAPAKTEPU3YIOIIUE OTAIIbI
®OPMUPOBAHUS KOMIETEHIIUI BO BPEMSI ITIPOBEJIEHUS
MNPOMEXYTOUYHOM ATTECTALIUA

TunoBasi CTpyKTypa 3a4eTHOI0 3aJaHU S

HaumeHoeaHue oyeHo4HO20 cpedcmea MakcumansHoe
Konuyecmeo 6asnos

Bonpoc 1. 8 6annos

Mpakmuyeckue 3a0aHuUA (pacyemHo-aHanaumu4eckue)

3adaHue 1. 3 6anna

3adaHue 2. 3 6anna

3adaHue 3. 6 6annos

3adaHue 4. 7 6annos

3adaHue 5. 6 6annos

3adaHue 6. 7 6annos

3amanmusi, BKJIIOYaeMble B 3a4e€THOE 3a/IaHN e
Tunoeoit nepeuenv 60npocos K 3auemy ¢ OUeHKouU:

1. MHoxecTBa, ciocoObl ux 3aganHus. Ksantopel. Onepanuu HaJ MHOKECTBaMHU
(oOBeauHEeHUE, IepecedeHue, pa3HoCTh), UX CBOKWCTBA. MOIy/Ib Yncia, €ro
CBOMCTBA. [[ekapToBO Mpou3BeaCHNE MHOKECTB. | paHu MHOKeCTB. CUETHBIE U
HECUYETHbIE MHOXKECTBA.

2. dyukImH, cmocoObl UX 3a/1aHus, Ki1accupukaius.

3. OxpectHocTb ToukH. [Ipenen nocnenoBarensHocT. Teopemsbl bonbiano-Komm
u Beiiepmtpacca (0e3 nokasarennctBa). OmnpeaeneHue npeaeina GyHKIUH MO
I'enne.

4. OpnocroponHue npenensl. Heobxoaumble ¢ JA0CTATOYHbBIE — YCIOBUS
CyIlleCTBOBaHUs npejena. ['eomeTpudeckuii CMbICH Mpeena.

5. Onpejenerue npenena GpyHKIHE HepepbIBHOro apryMenTa o Komm mpu ¥~ %o

" X—>0,

6. beckoneyHo mainble U OECKOHEYHO OoibIIMe (DYHKIUH, B3aUMOCBSI3b MEXY
HuUMU. CBOIICTBa OECKOHEUHO MAJIBIX (QYHKIHI.

7. Teopembl 0 mpencTaBieHUU (PyHKIMM B BUIAE CYMMBbI Ipejiena U OECKOHEYHO
Majoil PyHKIUY.

Teopemsl 0 npeaenax (CBOMCTBA MPEAETOB).

8. Teopema o mpomexyTouHou pyHkimu. [lepBbIil 3aMeuaTenbHbINA MPEE.

9. Bropoii 3amedarenbHbIi Tipeies, ero 000CHOBaHUE, MPUMEHEHNE B (PMHAHCOBBIX
BBIYHCIICHUSIX.

10. CpaBHeHHE OECKOHEYHO MabIX (PYHKITHH.
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11. HenpepbsIBHOCTH (PYHKITUH B TOUKE U HAa OTpe3ke. JleCTBUS Hal HEPEPBIBHBIMU
¢yskuusamu. HenpepblBHOCTh OCHOBHBIX 3JIEMEHTAPHBIX (PYHKIIHUH.

12. CBoiicTBa HENPEPHIBHBIX (DYHKIIMIA.

13. Touku pa3pbiBa (HyHKIIHIA.

14. Ilpon3BoaHast pyHKINHU, €€ TEOMETPUUECKUNA U MEXAHUIECKUIN CMBICI.

15. BzaumocBsa3p  HenpepblBHOCTH U auddepeHiupyeMoctd  (yHKIUH.
HenocpencTBeHHOE Hax0KI€HUE TPOU3BOIHOM.

16. [IpaBuna nuddepenipoBanus GyHKIUI.

17. BoeiBoa dopmyn muddepeHIpoBaHrus TPUTOHOMETPUUECKUX M OOpPATHBIX
TPUTOHOMETPUUECKUX (YHKITHIL.

18. BeBog dopmyn auddepeHupoBaHus JOrapuPMUIECKON W TOKa3aTEIbHOU
GyHKITUH.

19. BeBog dhopmyn muddepeHmpoBaHus CTENEHHON U TTOKA3aTeIbHO-CTETICHHON
bynkuuit. Tabnuia npou3BoAHBIX. [[pon3BOIHBIE BBICIIUX TOPSIKOB.

20. DnacTUyHOCTh (YHKIMH, €€ TeOMETPHUYECKMH M SKOHOMHYECKUH CMBICT,
cBoycTBa. [Ipumepsl.

21. Juddepennman dyHkuuu oaHOM mnepemeHHo. OnpeneneHue, ycCIOBUS
CYIIECTBOBaHHUSI, TEOMETPUUECKUN CMBICTI, CBOKCTBA.

22. Ilpumenenune nuddepennmana (yHKIMM OJHOM TMEPEMEHHOM IS
NpUOIMKEHHBIX BbIUKUCICHUN. J(udepeHnnanbl BBICUINX MOPSIKOB.

23. Teopemsbl Posmns, Jlarpanmka u Komm o auddepeHuupyeMbix (yHKIUAX, WX
r€OMETPUYECKHUIN CMBICIL.

24. TlpaBuna Jlonuransi, UX MCHOJIb30BAHHUE JUISl PACKPBITUS HEOMNPEACICHHOCTEM
MIPU HAXOXICHUH MPEENIOB.

25. ®opmyna Teiinopa. OctaTounslii uieH B (opme Jlarpanxa u Ileano.

26. ®opmyna MakiiopeHa, €€ OCTaTOYHBIM 4ieH. Pa3znoxeHue 3JIeMEeHTapHbBIX
GyHKIHI.

27. @®opmyna MaknopeHa, €€ MNpPUMEHEHUE I HaXOXKJEHUS MPEACIOB U
BBIYHCIICHUS 3HAYCHUHN (PYHKITUH.

28. MoHnoronnble (GyHKIMU. HeoOXomumplii W JOCTATOYHBIA  MPU3HAKH
MOHOTOHHOCTH (DYHKIIHH.

29. JlokanbHbli 3KcTpeMyM (yHKunu. HeoOxomumMmeblil mpu3HaK 3KCTpeMyma
GyHKITUH.

30. IlepBbIil 1 BTOPO# JOCTATOUYHBIE MPU3HAKH SKCTpEMyMa (PyHKITUH.

31. JloctaTo4HbIN MPU3HAK BBITYKIOCTH, BOTHYTOCTH Tpadrika GyHKIHH.

32. HeoO6xoauMbli M TOCTaTOYHBIN MPU3HAKU CYIIECTBOBAHUS TOUKH Meperuoa.

33. Acumnrotsl rpaduka ¢yskiuu. OOmas cxema ucciaefoBaHus (YHKIUUA U
MOCTpOeHus rpaduka.

34. OyHKIUSA HECKOJBKHX IIEPEMEHHBIX, €€ ONpPEACIICHUE, JIMHUU YPOBHS H
MOBEPXHOCTU YPOBHS.

35. OnpenencHue npeaena GyHKIIMA HECKOJIBKUX MepeMeHHbIX 1o Kommu. CBolicTBa
IIPEIEIOB.

36. OnpeneneHus HENPEPHIBHOCTH (PYHKIMU HECKOJBKUX NMEpEeMEHHbIX. TOUKH U
auHUU pa3pbiBa. CBONCTBA HEMPEPHIBHBIX (PYHKITHIA.
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37. YacTHple mpuUpalleHUss U YaCTHbIE TMPOU3BOJAHBIC (YHKIMH HECKOJIbKUX
nepeMeHHbIX. 1IpaBHiI0 HaXOXKIEHMsS YacTHBIX NPOM3BOJHBIX. | €OMETpHUYECKHIA
CMBICIT YaCTHBIX IPOU3BOIHBIX.

38. Heobxomumele ycnoBus auddepeHuupyeMocTd (YHKIUU HECKOJBKUX
nepeMeHHbIX. [lpuMepsl B3auMOCBSI3M IUPPEPEHIUPYEMBIX U  HENPEPHIBHBIX
GyHKLHI.

39. Hocrarounsie ycnoBusi nuddepeHnupyeMocTd (YHKIUA  HECKOJBKUX
NIEPEMEHHBIX.

40. [Tonusrit nuddepenunan GyHKIIUN HECKOIBKUX MTEPEMEHHBIX, €0 ONpe/IeeHuE.
41. ITpumenenue nonroro auddepenimana GyHKII HECKOILKIX IEPEMEHHBIX IS
MPUOJMKEHHBIX BHIYUCIICHUN.

42. YacTHble NpOU3BOJIHbIE U TU(]PepeHIIraibl BEICIIUX TOPSIKOB.

43. YacTHblE MPOU3BOAHBIE CIOKHON (PYHKIIMH HECKOJIBKUX MEPEMEHHBIX.

44. YactHble Npou3BOIHbIE (YHKIIMU HECKOJIBKUX MEPEMEHHBIX, 3aJJaHHOI HESIBHO.
45. IlpousBoaHas (yHKIHUM HECKOIBKHUX MEPEMEHHBIX IO HAMPABIEHUIO.

46. I'panueHT GyHKIIMN HECKOIBKUX TTEPEMEHHBIX, €r0 CBOWMCTBA.

47. ®opmyina Teinopa a1t GyHKIMH HECKOJIBKUX MEPEMEHHBIX.

48. HeoOxoUMBIA M JOCTATOUYHBIA MPU3HAKU JIOKATBHOTO IKCTpeMyMa (PyHKIIUH
JIBYX TIEPEMEHHBIX.

49. Y cioBHBIHN 3KCTpeMyM (PyHKIIUU HECKOJIBKUX MEPEMEHHBIX. MeTOT MHOKUTENEH
Jlarpanxa. JlocTaTO4HBIN NIPU3HAK YCIOBHOTO 3KCTPEMYMA.

50. Meron HauMEHbBIINX KBAIPATOB.

Tunoesou nepeuens npaxKkmuiecKux 3a0aHuil 012 3auema ¢ OE(eHKOii.'

Bapuanm 1.

. |-Bx*+2x+5
lim P S —
1. BbIuuciuTh mpeesisl He menoJab3yst npasuia Jlomurans: >V 3x” +8x+5

lim &> In(—x)
2. BBIqHCHHTL HpeI[eJILI C ICIT0JIBb30BaHUEM HpaBI/IJI HOHI/ITaﬂﬂ X—>—00

" = 1' 2
Borancnuts Y (0), ecliu Y 1n(x+ * +7)

4. Haiinute nHTEpBAJIbI BHITYKIOCTH M a0CHUCCHI TOYEK nepernda QyHKIIM:

et

y= 11r1(5x)—arctg1
X,
5. Brraucnute npubirmkeHHO 0€3 UCIO0JIb30BaHUS KAIbKYJISITOpa (MMPUMEHSIS
3 4
MOJTHBIN auddepeHman): 2,03 +0,98

6. DOyHKIMS TOJE3HOCTH UMEET BUJT U(x, y) :10x2y . CToMMOCTH €IUHUI] TIEPBOTO
OJyiara x ¥ BTOpOro 01ara y COCTaBJIsIIOT 5 U 2 y.€. COOTBETCTBeHHO. Ha
npuoOpeTeHue 3Tux osar rianupyetcs 3arpatuth 900 y.e. Kak pacnpenenutsb
MMEIOIIYIOCS CYMMY 3aTpaT NpuoOpeTeHue Onar, 4ToObl MOJIe3HOCTh ObLia
MaKCUMAJIbHOM?
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Bapuanm 2.
1. Bpruncnuth npenensl He MCmoJb3ys npasuia Jlonurans:

lim V3z+1—+z+5 3—=z

T— 400

. [ 2 3 ]
lim — —
2. Bpraucnuts mpeessl ¢ nenoab3oBanueM npasit Jlomuramst I\ 2 1 sinmz
Sx—4
y'(0)
3. Bprauciauts , €CJIN 1+3x
4. HaiiguTe nHTEpBaNIbI BHITYKIOCTH M aOCHUCCHI TOUYEK Mepernda GyHKIUu:

y:

y=1In

1
T+ =
x

5. Beruucnaute npuOImkeHHO 0€3 UCIOIb30BaHUs KAIbKYIATOpa (MIPUMEHSS

7

arctg
NOJIHBIN auddepeHIman): 0,97
6. OOmue U3JIEPKKA IIPOU3BOJICTBA 3aJ1al0TCA byHKIHEH

TC = 0,32" — 0,22y + 0,5 rjie x M ¥ COOTBETCTBEHHO KOIMYECTBO TOBAPOB A U
B. O6miee KOJIMYECTBO MPOM3BEACHHOW MPOIyKIHUH cocTaBwio 120 equHuI.
Omnpenenure, CKOJIBKO €IMHMII TOBAapa Ka)XJAOrO0 BUJA HYKHO IPOU3BOJIUTH,
4TOOBI U3AEPKKU ObUT MUHUMAJIbHBI?

TunoBasi CTpPyKTYpa 3K3aMeHALIMOHHOTI0 OnJieTa

HaumeHoBaHME OIIEHOYHOTO CPEICTBA Maxcumanbnoe
KOJHMYECTBO OAIIIOB
Bomnpoc 1. 6 6ayoB
MpakmuyecKue 3a0aHusA (pacyemHo-aHaaumu4yeckue)
3adaHue 1. 10 6anmoB
3adaHue 2. 9 6anoB
3adaHue 3. 8 damnoB
3adaHue 4. 7 6annoB

3agaHus, BKJIOYaeMble B YK3aMeHAIIMOHHBIA OuJ1eT

Tunoeoii nepeuensb 60nPOCO8 K IKIAMEHY:

OrnpeneneHre HEONPENENEHHOIO HHTErpajga, €ro CBOWCTBA, I'€OMETPUYECKUI
cMmbici. Tabnuila HeonpenenEHHBIX HHTETPAIOB.

Metoabpl HAaXOXIOEHHS  HEONMPENEIEHHBIX HMHTErpasioB. HemocpeacTBeHHOE
VMHTErpUpOBaHue. MeTo 3aMeHbI IEPEMEHHON.

HNuTerpupoBanne HEONPEETEHHBIX HHTETPAIOB 10 YaCTSIM.

WNuTterpupoBanne apoOHO-pallMOHANBHBIX (yHKIMA. Pa3noxxkeHue Ha TpOCTHIE
JTpoOH.
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5. UuTerpupoBanue upparioHaIbHbIX (YyHKIIHHA.

6. MuTerpupoBaHue TPUTOHOMETPUUYECKUX (DYHKIUH.

7. VUHTerpupoBaHue HppalMOHAIBbHBIX (PYHKUUN C MOMOIIBIO TPUTOHOMETPUYECKUX
MOJCTaHOBOK.

8. 3agaum, npuBOAAIIME K NOHATHIO ONPEACIEHHOTO HHTErpaIa.

9. Omnpenenenue onpeaenéHHOro uHTerpaina. CBoucTBa ONPeAEIEHHOTO HHTETpasa.

10.®opmyna Herorona-JleriOnuna (¢ 10Ka3aTeIbCTBOM).

11.Bpruncienue miomaaen miockux Guryp ¢ HoOMOIIbIO ONpeIeIEHHOI0 HHTerpaa.

12.Brrunciienre 00ObEMOB TeJT BpallleHUs ¢ TOMOIIBbIO OMPEACIEHHOTO HHTErpaia.

13.Briunciienue JuHbI JyTH IIOCKOW KPUBOW C MOMOIIBIO OMPEAEIEHHOTO UHTErpara.

14.Hecob6cTBeHHBIC MHTETPAJIBI C OECKOHEUHBIMU TIPEIeIaMHu.

15.HecoOcTBeHHBIE MHTErPAIIBI OT Pa3pPhIBHBIX (PYHKIIUM.

16.1Ipu3Haku cX0AMMOCTH HECOOCTBEHHBIX HHTETPAJIOB.

17.3anauu, npuBosiye K qudpepeHunanbHbIM YpaBHEHUSAM.

18. Iuddepenninansupie ypaBHeHUs. OCHOBHBIC TOHSATHSI.

19./ludbdbepentuanbabie ypaBHEHUS C PA3ACIISIIONMUCS TIEPEMEHHBIMH.

20.0gHOpOIHBIE ypAaBHEHHSL.

21.JIunelinbie nuddepeHuanbHble ypaBHEHUS IEPBOTO NOPSIKA.

22.YpaBuenus bepuymim.

23. luddepeHumanbHple YpaBHEHUs BBICIIMX MOPSAIKOB. YPaBHEHUS, JOITyCKalOLIUE
MOHWKXEHUE MOPAIKA.

24.Jlunelinple  oHOpoAHBIE AU depeHurnaTbHble ypaBHEHUS BTOPOTO TMOPSAAKA C
NOCTOSIHHBIMU KO3 ueHTaMu. XapakTepucTuueckoe ypaBHeHue. Bua oOmiero
pELIeHHs] OJTHOPOJHOTO YPABHEHUS.

25.JIunelinple HEOHOPOAHBIE MU epeHnaTbHbIE YpaBHEHUS BTOPOrO MOPSAKA C
MOCTOSIHHBIMU KO3 duninenTamu. MeTo1 Bapualuy MpOU3BOIbHBIX MOCTOSHHBIX.

26.Yucnosbie psasl. OCHOBHBIE ONPE/IeNICHUs, CBOMCTBA U IPUMEPHI.

27.Heo0xo1uMoe yCcIoBre CXOUMOCTH PSa.

28.1Ipu3Haku cpaBHEHUS.

29.1Tpusnaku /I’ Anambepa u Komu cxogumocTu psija.

30.1HTerpanbHblil NPU3HAK CXOAUMOCTH PAA.

31.3nakouepenytroumecs psaasl. [pusnax Jleitonua.

32.A0coMI0THAS U YCIIOBHASI CXOAMMOCTD YUCIIOBOT'O Psija.

33.IlepecranoBka uneHoB psaa. [lonstue o Teopeme Pumana.

34.Crenennsble psabl. OCHOBHBIE ONPEIEIICHUS U CBOMCTRA.

35.Teopema AGens.

36.Pannyc 1 MHTEpBAJI CXOAMMOCTH CTENEHHOTO PsJIA.

37.Heobxonumoe 1 JOCTaTOUHOE YCIOBUS Pa3JIoKEHHUs (PYHKIIUU B CTETIEHHOM AL,

38.Psap1 MakiiopeHa 1711 OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIHMA.

39.Mcnonp30BaHUE  CTENMEHHBIX  PSAAOB Uil  MNPUONMIKEHHOTO  BBIYMCIICHUS
ONPEIENIEHHBIX UHTETPAIOB.

40.Vcionp30BaHUE CTENEHHBIX PSIIOB B (PMHAHCOBBIX pacyéTax.

Tunoeoii nepeuensb npaKkmuiecKux 3a0aHuil 015 IK3AMEHaA:
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Bapuanm 1.

cos 2xdx

. o . 2 )
1.BBIYUCINTE HEONPEAEIEHHbIN HHTErPA: \/sin? 2x +2sin 2x +3

2.Haiitu miommans Toi GUrypbl, OTpaHMYEHHON THHUAME YY =6,y =2x+4,y=x—5

KOTOpas He COAePKUT TOUKY (-3-3).
. 2wy x?+4
Y4 NI

3.Pemmnts 3amauy Komm: (Y (4)=-1.

4.ITocne mpowuszBoactBa 1000 uznenuit (1 eguHUna OpPOAYKIUHU), Ui KOTOPOTO
notpeboBanoch 50 4acoB, OKa3aJloCh, YTO B JalbHEHIIEM TpeOyemoe Bpems s
MIPOU3BOICTBA JIOTIOJIHUTEIBHBIX X CAMHHMII TPOTyKIIMH YOBIBAET B COOTBETCTBUU C

_ -0,5
dbopmynoit f(x) =50 . Cxonpko BpeMeHHU noTpedyercs aisa npousBoacTsa 5000

uznenuit, mocine toro kak 4000 uznenuii OyAeT yke Npou3BeaeHO?

Bapuanm 2.

N . j(4—5x)sin3—xdx
1. Beruncnuts HeonpeaenEHHbIA NHTETPAT: 2 .

4-x*

y:—

_ 2
2. Haiitn miomans Gurypsl, orpanndenHoii napadonamn ¥ =4-X" 2 wu

TOPU30HTAIBHOM MPSIMOM, IPOXOIAIIEH Yepe3 TOUKY (_1"3).
y'+6y'+9=0,

3. Pemmuts 3agauy Komm: {V(O) =2, y'(0)=-7.
4. Haiitu 3aKon cripoca ¥ = y(p ), €CIIM OH O0JIA/IA€T TIOCTOSHHOM 31aCTHYIHOCTHIO

n=-0,5, u u3BecTHO, 4TO MpH 11eHe (p) B 4 y. €. mpuobpeTaroT 18 ex. ToBapa.
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IHoka3zaTein U KPpUTEPUHU OLlEHMBAHNS IJIAHNPYEMBIX Pe3yJIbTATOB 0CBOEHM I
KOMIICTEHIIUI U Pe3yJIbTATOB 00yYeHHU, IIKAJIA OLleHNBAHUSA

dopMupyemble Wuukarop Kpurepun YpoBeHb 0cBOCHMS
IIIxajia oneHUBaHUs JOCTHIKEHHUS .
KOMIIETEeHIIHH OLlEHHMBAHUS KOMIIeTeH il
KOMIIETEHI[UH
OIlIK-2. OIIK-2.1. 3HaeT BepHO U B MOJHOM 00beMe:
Cnocoben Hcnonvzyem | memodw: noucka u cucmemamu3ayuyl
ocyuecmeninms OCHOBHblE ungopmayuu 06  IKOHOMUYECKUX]
C60p, 06pa60m1<y M€m0()bl, npoyeccax u A6J1eHUAX
u cpedcmesa 'Y MeeT BepHO 1 B IOJIHOM 00beMe:
CMAmuCmuyeckutl| — nOiy4enus, | f pabomames ¢ HAYUOHALLHBIMU U]
ananus OAHHLLX, | NPEOCMAaGNeHus, MENCOYHAPOOHBIMU 6A3aMU OAHHBIX C
HeoOX00UMbBIX ON15l|  XPAHEHUs U yenvio noucka ungopmayuu,
peuierus obpabomxu HeoOxX00uMOl ons petens]
85-100 «OTJIMYHO» NOCMAGNICHHBIY - |CMAMUCMULECKUX)  pocmaenenHbX 9KOHOMUUECKUX .
6aJII0B OKOHOMUYECKUX OaHHbIX sadau; HpoasunyTeii
sadav V' paccuumvieame  sKOHOMUUECKUE U
COYUATLHO-IKOHOMUYECKUE
noxkazamein, xapakmepusyoujue|
OesimenbHOCHb XO33UCMEYHOUUN]
CYObeKmo8 Ha OCHOBe MUNOGLIX|
Memooux u Oeticmsyrowell
HOpMAamueHo-npasosoll 6asvl;
Vv npedcmasume HA2NAOHYIO
BU3YANU3AYUIO OAHHBIX
OIIK-2. OIIK-2.1. 3HaeT ¢ HE3HAYUTEIbHBIMHU
Cnocoben Hcnonvzyem BaMeyaHMAMU:
ocywecmensins OCHOBHblE V' Memoovl noucka u cucmemamuzayuy
cbop, obpabomky Memoow, ungopmayuu 06  IKOHOMUYECKUX]
u cpeocmea npoyeccax u A6J1eHUsAX
cmamucmuyeckuli|  noayuenus,  [Ymeer ¢ He3HAUHTEIbHBIMH
aHAU3 OAHHBIX, | NPeOCmAasIeHUs, 3aMedaHUSIMM:
HeoOXOOUMbIX Ol XpaHeHus u | f pabomams ¢ HayuonarbHLLMU U
peutenua obpabomxku MENCOYHAPOOHBIMU OA3AMU OAHHBIX C
NOCMABNEHHBIX  CIMAMUCTIUYECKUN]  yonpio noucka ungpopmayuu,
70 — 84 OKOHOMUHECKUX OanHblx HeobX00uMoll ons peuterus) .
0aJ1J10B «xopomo» 3aday NOCMABICHHBIX OKOHOMUYECKUX Mosbrmennp1ii
3a0a4;
V' paccuumeieamev  dKOHOMUYECKUE U
COYUANLHO-IKOHOMUYECKUE
noxazamein, Xapaxmepuszyouue
oesimenbHOCMb X03AUCM8YIOUUN]
CcyOvLeKmos Ha  OCHOBe  MUNOBHIX
Memooux u Oeticmsyrowell
HOpMAamueHo-npasosoli 6asol;
Vv npedcmasume HA2NAOHYIO
BU3YANU3AYUIO OAHHBIX
OIIK-2. OIlIK-2.1. 3HaeT Ha 0a30BOM YPOBHE, C
Cnocoben Ucnonvzyem  jomudkamm:
ocyuecmeiinms OCHOBHblE Vv Memoowl noucka u cucmemamuzayuyl
coop, obpabomxy Mmemoow, ungopmayuu 06  IKOHOMUHECKUX]
u cpedcmesa npoyeccax u A6NeHUAX
50-69 «YROBJIETBO cmamucmuyeckutl|  NOJYYeHUs, Ba3oBbIii
basL0B PUTEIBHO» ananus 0annwl, | npeocmaenenus, Y meer Ha 6a30BOM ypOBHe, ¢
HEeobX0O0UMbBIX OS]  XPAHEHUA U |oIHOKAMMU:
peutenun obpabomku |y pabomamv ¢ HAYUOHANLHLIMU U
nocmaeieHHblx cmamaucmuqeacux MENCOYHAPOOHBIMU OA3AMU OAHHBIX C
AHHBIX

yenvio noucka unghopmayuu,
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9KOHOMUYECKUX Heobx00uMou ons peuienus]
3a0ay HOCMABLEHHbIX IKOHOMUYECKUX|
3a0dau;
Vv paccuumvieams  sKOHOMUUECKUE U
COYUATLHO-IKOHOMUYECKUE
nokazameinu, Xapaxmepuszylouue
OesamenbHOCHb X03AUCMEYIOUUN]
CcyOvbeKkmos Ha  OCHOBE  MUNOBHIX
Memoouk u Oeticmsyrowetl
HOPMAMUHO-Npasosoti baswl,
Vv npedcmaeums HA2NLOHYIO
BU3VAIUZAYUIO OAHHBIX
OIlIK-2. OIllIK-2.1. He 3HaeT Ha 0230BOM ypOBHe:
Cnocoben Hcnonezyem | memoodur noucka u cucmemamu3ayuyl
ocyuwjecmesiims OCHOBHblE ungopmayuu 06  IKOHOMUHECKUX]
C60p, 06pa60m1<y Men’lOObl, npoueccax U A6INCHUSX
u 5 cpeocmea He ymeer Ha 6230BOM ypoOBHe:
CIMAMUCMUNECKUY)  NOIYHERU,  f pabomambs ¢  HAYUOHANBHBIMU U
ananus OauHbIX, | IPEOCMAGIEHUs, | yoxedynapodnvimu 6asamu OaHHbIX ¢
HeoOX00UMbIX ON15l|  XPAHEHUs U yenvio noucka unopmayuu,
veHee peuwienus obpabomxku HeobxooumMou onst peuieris]
50 «HEYIOBJIETBO NOCMAGICHHBIX  |CMAMUCIMUYECKUX|  pocmaenentblx okonomuueckux|  Kommerenmmuu
PHTEIBHO» IKOHOMUHECKUX OaHHBIX saday; He copMUPOBANEI
0aJi10B 3a0ay

V' paccuumvieams

OKOHOMUYecKue u

COYUAIbHO-IKOHOMUYECKUe

noxasamen, xXapakmepuzyroujue
OesimenbHOCmb XO3UCMBYIOUUN]
CYOBEKmMo8 Ha OCHOBe MUNOBbIX|
Memoouk u Oeticmsyrowetl

HOPMAMUHO-npasosoti basvl,

Vv npedcmaeums

HA2NLOHYIO

suzyaiuzayuro OaHHbIX
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