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1. MecTo nucuunauebl B crpykrype OII

Hucnunnuna «MaTeMaTHYeCKHi aHaIu3» OTHOCHTCS K 00s13aTelbHON 4acTH 00pa3oBa-
TEIBHOMN NMporpaMmsl 1o cneruaibHocT 38.05.01 DxoHoMuueckast 6€30MacHOCTb.

OO0yyeHne NPOUCXOAUT B IEPBOM U BTOpOoM cemecTpax. OcBoeHre JaHHOW TUCHUIUIMHBI
H€O6XOI[I/IMO JJISL I[ElJIbHCfIH.ICI‘O HU3YYCHUA TAKUX AUCHUILIMH KaK TCOPHUA BepOHTHOCTefI 1 Marte-
MaTH4YeCKasi CTATUCTHKA, METO/Ibl ONTHUMAJIbHBIX PEUICHUI U 3JI€MEHThl TEOPUU UTP, MaTEeMaTH-
gyecKas 9KOHOMHUKA U OCHOBBI (PMHAHCOBOW MaTEMaTHKH U JIp.

H3ydeHue Kypca OCHOBaHO Ha TPAJULIMOHHBIX METOAaX OTEUECTBEHHOW BBICIIEH HIKOJIBI,
TECHOM B3aMMOCBSI3M CO CMEXHBIMH KypCaMH, a Tak)Ke Ha HCIOJb30BaHUU KaK COBPEMEHHOM
yueOHOM U METOIUYECKOU JTUTEPATYypPhl, TAK U KIACCUYECKUX HU3/IaHUH.

2. [lnanupyembie

€3YJbTAaTbI oﬁyqem/m o JTMCHMIIJINHE

KoMmnerenuus

WMH1uKaTopsl TOCTHIKEHUS (8 cOOmeemcmseuu ¢ pazoe-
nom 7 obwei xapakmepucmuxu OIl BO)

OIIK-1:

Crroco0eH UCIIoNIB30BaTh 3HAHUS U Me-
TOJIb SKOHOMHUYECKON HAYKH, TPUME-
HATH CTaTI/ICTI/IKO'MaTeMaTI/I‘IGCKI/H\/JI HNH-
CTPYMEHTAPHA, CTPOUTH SKOHOMHKO-
MaTeMaTHYECKUE MOJIEIH, HEOOXO/IH-
MbI€ JIJIS PEHICHHS TIPO(eCCHOHATBHBIX
3ajJa4, aHAIM3UPOBATh U HHTEPITPETH-
pOBaTh MONyYEHHBIC PE3YIbTATHI.

3HaTh: TEOPETUYECKUE OCHOBBI SKOHOMHUYECKOU
HayK{; CTaTUCTHUKO-MaTEMaTUYECKUW HHCTPYMEHTa-
puii, MpUMEHSIEMBbId TpPU pelIeHur TpodhecCuoHAIb-
HBIX 3a7a4; CIOoCcOoObl aHaau3a, CHUCTEeMAaTHU3alluu,
0000I1ICHIST PKOHOMHYECKON HHGOPMAIIMK; METOJIbI
MOCTPOCHUS YKOHOMETPHUYECKUX MOJCIEeH OOBEKTOB,
SABICHUM W TMPOLECCOB;, METOJAbl KPUTUYECKOIO
OCMBICIICHUSI YKOHOMHYECKOW HMH(POpMALUM B XOJE
peiieHus npodeccuoHalbHBIX 337a4 U BbIOOpA MyTeit
uX 3 PEKTUBHOTO pEIICHHUS.

Ymersn: OPUEHTHPOBATHCS B COLIMAJIBHO-
SKOHOMHUYECKUX TPOIIECCax; BBISBISATh OCOOCHHOCTH
U 3aKOHOMEPHOCTH (PYHKIIMOHUPOBAHUS COBPEMEH-
HBIX DKOHOMHYECKUX CHCTEM; OCMBICIIMBATH OCHOB-
HbI€ SKOHOMUYECKHE IMOKA3aTeNH, XapaKTEePHU3YIOIINe
(GYHKIMOHUPOBAHUWE HSKOHOMHUYECKON CHCTEMBI Ha
MaKpo- U MHUKPOYPOBHSIX; MPUMEHATH Ha IpPaKTUKE
CTaTUCTUKO-MATEMAaTUYECKUA HMHCTPYMEHTApUu IJIst
pernieHus mpodecCHOHANBHBIX 33a[a4; CTPOUTh Ha OC-
HOBE ONUCAHUSA CUTYyallMd CTaHJApPTHBIC TEOpEeTHYe-
CKHE U SKOHOMETPUYECKUE MOJEIH, aHAJTM3UPOBATh U
COAEPKATEIBbHO MHTEPIPETUPOBATH IMOJTYyYECHHBIE pe-
3yJbTaTHI.

Baaaers: DNOHATHUIMHBIM — aIIapaToM COBPEMEHHOU
SKOHOMHUYECKON TEOpUHU;  HABBIKAMU TOHCKAa U MC-
M0JIb30BaHUsA WHGOpPMauu, HEOOXOIUMOU I Ocy-
IIECTBIICHUSI aHAJM3a COBPEMEHHOW SKOHOMUKH, MpPH-
MEHEHHsI CTaTHCTUKO-MAaTeMaTHYeCKOTr0 WHCTPYMEH-
Tapusi, COBPEMEHHON METOIUKON MOCTPOCHUS U aHAJIH-
3a IKOHOMETPUUYECKHX MOJIEeH, HAaBBIKAMH BBISBIIC-
HUS B3aUMOCBSI3€ U B3aMMO3aBUCUMOCTHU SKOHOMUYE-
CKHUX SIBJICHH B TPO(HECCHOHATLHOM e TEIIbHOCTH.

[MK-1:

CriocobeH 000CHOBBIBAThH BEIOOP METO-
JIMK pacyeTa 5)KOHOMHYECKHUX IOKa3a-
TeJIEW B COOTBETCTBUU C AEHCTBYIOLIEN
HOPMAaTHBHO-TIPABOBOM 0a30H, paccuu-

3HaTh: pa3IMyHble METOJUKH pacyeTa SKOHOMHUYECKUX
IoKa3aTelieil B COOTBETCTBHU C JCHCTBYIOIIECH HOpMa-
TUBHO-TIPABOBON 0a30i C HCIOJB30BAHUEM JIYUIIIUX
MPaKTUK, OIEHUBATh YKOHOMHYECKHE TMOKa3aTesu, Xa-
PaKTEPU3YIONINE COIUATBHO-?KOHOMUYECKUE MPOIIEC-




THIBaTh 9KOHOMHUYECKHE MTOKA3aTeNH,
XapaKTEepU3YIOIIHNE COLIMAIBHO-
SKOHOMMYECKHE MPOLECCHl Ha pa3iny-
HBIX YPOBHSIX B LIEJISIX BBISIBJICHHS PUC-
KOB U YIp03 9KOHOMUYECKOM Oe3zomac-
HOCTH.

Chbl Ha PA3JINYHBIX YPOBHSIX B LIEJSIX BBIBICHUS PUCKOB
U yTpo3 3KOHOMHUECKOI 6€30acHOCTH.

YMerb: NpOU3BOAUTH PacdyeT dKOHOMHYECKHE IOKa-
3aTeu, XapaKTEepU3yIOILKE COLIMAJIbHO-
HYKOHOMHYECKHUE MPOLIECCHl Ha PA3JIMYHBIX YPOBHAX B
LEIAX BBIABICHUS PUCKOB M YIpo3 HKOHOMHUYECKOMN

0€30MacHOCTH.

Baajerb: HaBbIKAMHU HCMOJIb30BAaHUM PA3TUYHBIX Me-
TOJUK JJI pacuera SKOHOMHMUYECKUX MOoKa3aTesel B co-
OTBETCTBUU C JICMUCTBYIOIIEH HOPMATHUBHO-TIPABOBOM
0a30i1, pacCUUTHIBATh YIKOHOMHUYECKHUE MMOKa3aTeIH, Xa-
PaKTEpU3YIOIINE COLUATBLHO-2KOHOMUUYECKHE MPOIec-
Chl Ha PA3JINYHBIX YPOBHSX B LIEJIAX BBISIBIICHUS PUCKOB
U yIpo3 YKOHOMHYECKOI 0€30MacHOCTH.

3. Coep:xaHue AU CHUIINHBI
BBenenne B anaau3. [lonarue MHOXecTBa U onepanuy HaJ MHOXecTBaMu. [loHsTHE QYHK-
[IUU OJIHOM MepeMeHHOM U ee cBoicTBa. [’ padmku OCHOBHBIX dNieMeHTapHbIX QyHkuuid. [Ipe-
JIeJI YUCIIOBOM IOCIIEN0BaTENbHOCTU U €ro cBoicTBa. llpenen u HenpepbIBHOCTh (YHKIIUH.
Touxu pa3psiBa pyHKIUH. ['100aIbHBIE CBOWCTBA HEMTPEPBIBHBIX (DYHKIIUH.
Nuddepenunaibuoe ucuucienne GpyHkuuii oqnoii nmepemennoii. IlpousBognas u aud-
¢depennuan ¢yHkuuu ogHOW nepeMeHHOH. OCHOBHbBIE TeopeMbl AU(QPepeHINaTIbHOIO Uc-
guciienus. [Ipasuno Jlomurans. VccienoBanue QyHKIHA C MMOMONIBIO MMPOU3BOIHON U TO-
CTpOEHUE UX rpauKoB. ACUMOTOTHI.
HHuTerpaabHoe ucyucjiaenue (pyHKUUA 0JHON nepeMeHHoil. HeonpeneneHHbIil uHTErpas.
Mertonbl unTerpupoBanus. OnpeneneHHblil HHTErpal U ero BeluMcieHue. HecoOcTBeHHBIE
WHTErPAJIbIL.
JuddepenunaibHoe ucuncaeHne GPyHKIMNA HECKOJbKUX nepeMeHHbIX. [IoHsaTHE (YyHK-
IIMM HECKOJIbKMX NepeMeHHbIX. [Ipenen u HenmpepbIBHOCTh (DYHKIIMU HECKOJIBKUX MEepEeMEH-
HbIX. YacTHble npousBoanble. Juddepenuupyemocts u auddepenunan GpyHKuuu AByX Ie-
peMEHHBIX. DKCTpeMYM (YHKIMH JIBYX IEPEMEHHBIX.
JNuddepenunanbubie ypaBHenus. JluddepeHuunanbuple ypaBHEHUS IEPBOrO IMOPSAIKA
(ypaBHEHHMSI ¢ pa3AeIOIIMMUCS IEPEMEHHBIMU, OJTHOPOIAHbIE YpaBHEHUS, TUHEITHbIE ypaB-
HeHus). JuddepennmansHple ypaBHEHHs BTOPOro nopsaka. Jlnneinsle nuddepeHnpanbHbe
YPaBHEHHUS € IOCTOSIHHBIMU K03 (PULIUEHTaMHU.
Psanp1. [loraTue uncnoBoro psaaa. Cxopsiuecs U pacxoIsLIrecs YucioBble psaasl. CBolicTBa
YUCIOBBIX psAOB. IlonoxurensHbie psiabl. [IpU3HAKKM CXOAMMOCTH MOJIOKHUTEIBHBIX PSAOB.
3nakonepemennble psabl. [Ipusnak JleitOnuna. Ilonstre dynkuuonansHoro psaa. O6nacth
CXOJMMOCTH M paBHOMEpHasi CXOAMMOCTh (YHKIIMOHaIbHOTO psiaa. CreneHHble psiabl. Teo-
pema Abens. PaznoxxeHre OCHOBHBIX 3JIEMEHTAPHBIX (DYHKIIMN B CTETIEHHOH psl.




4, TemaTuuyeckuii nJjial

1 cemecTp
Ne DOpMBI 3aHATHI
n/m Paznensl Bcero | Jlekmuun JlaGop. [Ipaktuue- | Camocrtosi-
TEMBI 4acoB 3aHATHUS | CKHE 3aHS- | TeJbHAS
THSI pabora
1 | BBenenue B aHanu3 38 6 0 12 20
Huddepennmanbaoe uc-
2 | uncnenue GyHKIUN OAHOM 34 12 0 6 16
MepEMEHHON
Bcero 3a cemectp 72 18 0 18 36
2 ceMecTp
No DopMbl 3aHITUI
n/n Paznenst u Bceero | Jlekuun JlaGop. ITpakTuue- | CamocTos-
TEMBI 4acoB 3aHATUS | CKHE 3aHS- | TeJbHas
TUS pabora
HuTerpanbHOe HCUUCTICHUE
1 | pyskumit ogHOM MepeMeH- 28 5 0 16 6
HOI
Juddepenunanpaoe nc-
2 | yncnenue GyHKIHHI He- 19 6 0 8 5
CKOJIBKUX TTePEMEHHBIX
3 JuddepenunansHbie ypas- 18 5 0 8 5
HEHUS
3 | Paner 17 0 0 2 15
Bcero 3a cemectp | 108 16 34 31+27
NTOI'O | 180 34 0 52 67+27

5. Buabl 00pa3oBaTe/ibHOili 1eSITeIbHOCTH
3aHATHS JEKIIMOHHOI0 THIIA
1 cemecTp

Tema 1. BBenenne B anaaus

Jlexyus Ne 1. TloHsaTne MHOKECTBA U OINEpallMM HaJl MHOXKECTBAMU M MX CBOHCTBA. DYHKIMO-
HaJIbHas 3aBUCUMOCTD. [loHsATHE QyHKIIMM OJTHOW TIEpEMEHHOM U ee CBOMCTRa.

Jlexyus Ne 2. Tlpenen 4ucioBOd MOCIEA0BATEIFHOCTH U €ro CBOMCTBa. TeopeMa O eIWHCTBEH-
HOCTHU TIpeJielia MOCJIE0BATEIbHOCTH. bECKOHEUHO Mallble IOCIEA0BAaTEIbHOCTH U UX CBOWCTBA.
Teopema 06 apupMeTnuecKux AEHCTBUAX HaJ MOCIEI0BAaTEIbHOCTSIMU U WX npeaenamu. [penen
¢yHKIMU B TOUKe U Ha OeckoHeuHocTH. Onpenenenue npeaena GyHkuu B Touke no Komm u mo
['eiine. Teopemsl o npenenax yHkuuu B Touke. [Ipenen pyHKuu Ha OECKOHEUHOCTH U OECKO-
HEuYHbIe Mpejesbl. 3aMevareibHble mpeaenbl. beckonedyHo Manible QyHKIMH B TOYKe. DKBHBa-
JICHTHbIE OECKOHEYHO Mallble.

Jlexyus Ne 3. HenpepbiBHOCTh (yHKIMU. Touku pa3pbiBa ¢pyHkuuu. Kimaccudukaims Touek pas-
pbiBa. CBoMcTBA QYHKIMI HETIPEPHIBHBIX HAa OTPE3KE.

Tema 2. ludgdepeHunanbHoe HCHUCIeHHE (PYHKIMH OHOM IepeMeHHO
Jlexyus Ne 4. TlpousBonHas u nuddepeHnuan GyHKIUN OJHON mepeMeHHoM. ['eomeTpuueckuii
CMBICJT TPOU3BOTHOM.



Jlexyus Ne5. Ilpumenenue auddepeHunansl K mpuOIMKEHHBIM BbIYUCICHUAM. [IpaBuna Bbranc-
JeHus pou3BoAHBIX. OCHOBHBIE TeOpeMbl JuddepeHIanbHoro ucuncienus. Teopemsl Pepma,
Posuns u Jlarpanska. IIpasuino Jlonurans.

Jexyus Ne 6-7. Dxctpemymbl dyHKImi. MccnenqoBanue GyHKIIMM HA MOHOTOHHOCTH C TIOMOIIBIO
npou3BoaHOW. Hambomnbiiee 1 HaumeHblliee 3HaueHHE QYHKUIMHU. Beimykinocts rpaduka GpyHk-
[UU. ACUMIITOTEI.

Jlexyus Ne 8-9. VccnenoBanue GyHKIUH ¢ TOMOIIBIO TPOM3BOIHON U MOCTPOEHHUE UX IPaUKOB.

2 cemecTp
Tema 1. UuTerpajabHoe ucuncienue GyHKIUii 01HOI nepeMeHHOM
Jlexyusa Ne 1. TlepBooOpasnasi. HeornpeneneHHblii MHTETpal U €ro cBoiicTBa. MeToa 3aMeHbl 1e-
PEMEHHOW M MHTErpUPOBAHME 110 YacTAM B HEOIpeleIeHHOM uHTerpaie. MHrerpupoBanue pa-
UOHANBHBIX Apo0eil. IHTerpupoBaHne TPUrOHOMETPUUYECKUX (DYHKIMA. YHUBEpcanbHas TpH-
TFOHOMETpUYECKasl I10/ICTAHOBKA.
Jlexyus Ne 2. OnipenenieHHBI HHTETPA] U ero CBOKCTBA. ['eomerpuueckuii cmbicit. MeTon 3aMe-
Hbl TIEPEMEHHOM U MHTErpUPOBAHUE 10 YACTSAM B ONpeAETIeHHOM uHTerpaiue. MHrerpan c nepe-
MEHHBIM BepXHUM IipenenoM. ®opmyna HeroTona-JIeliOHuna.
Jlexyus Ne 3. I'eomeTpruyeckre 1 SJKOHOMHUYECKUE PUI0KEHUS ONpeeTIeHHOro unrerpana. He-
COOCTBEHHBIE HHTETPaAJIbl U UX BBIYUCIICHHUE.

Tema 2. luddepenunanbHoe ucuucjaeHne PyHKIHI HECKOJIbKHUX NepeMeHHbIX

Jlexyus Ne 4. Ilonatue (pyHKUMHM HECKONBKHX NepeMeHHbIX. OOnacTh omnpeaeneHus (QyHKLUU.
[Ipenen u HENPEPHIBHOCTH (PYHKIIUU HECKOJIBKUX ITEPEMEHHBIX.

Jlexyus Ne 5. Yactusie npousBoaubie. Juddepenuupyemocts u auddepenunan GyHKIUNA ABYX
nepeMeHHbIX. HeoOxomumele ycnmoBust nuddepennupyemocta. Jlocrarounoe ycinosue audde-
PEHIIMPYEMOCTH.

Jlexyus Ne 6. Tlonublii muddepeHnman GyHKIUN IBYX TEPEMEHHBIX U €r0 MPUMEHEHHE B TPH-
OJMVOKEHHBIX BBIYUCICHHUAX. DKCTPEMyM (QYHKLUUHU ABYX MEPEMEHHBIX. YCIOBHBIN 3KCTpEMyM
¢GbyHKIIMM OBYX nepeMeHHbIX. Hanbombiiee 1 HauMeHblee 3Ha4eHNs (YHKIIUU HECKOJIbKUX Te-
PEMEHHBIX B 3aMKHYTOH 00JIaCTH.

Tema 3. luddepenunanbHble ypaBHeHUS

Jlexyus Ne 7. TlonsiTue 0ObIKHOBEHHOTO UG HEepeHINaTbHOIO YpaBHEHHS U ero pemeHus. Jud-
(depeHLnaabHble ypaBHEHUS IEPBOTr0 NOPSAIKA. YPaBHEHUS C pa3JeNsIIOIIUMUCS IEPEMEHHBIMHU.
OpnHoponuble nuddepeHnnanbaple ypaBHeHus: 1-ro nopsaka. Jlunelinsle nuddepeHnuanbHbe
YpaBHEHHUS MIEPBOTO MOPSAIKA.

Jlexyus Ne 8. JluddepeHnanbible ypaBHEHUs BBICIIUX MOPSAIKOB, JTOMYCKAIOMIUX MOHMKEHUE
nopsika. Jluneiinsie muddepeHnanbHple ypaBHEHHS BTOPOTO MOPSIKA M CBOWCTBA MX pellle-
Huil. Teopema o0 CTpyKkType OOIIEro pemeHus: JUHEHHOro OJHOPOAHOro IudepeHNaTbHOrO
ypaBHEHHUd 2-To nopsaaka. Teopema 0 CTpyKType 0OIIero pemeHus JMHEHHOro HEOAHOPOIHOTO
QG epeHIMaIbHOr0 YpaBHEHUS 2-T0 MOPsIKa.

Jlunetinsie omHOpOIHBIE U depeHnanbHbIe YpaBHEHUS BTOPOTO MOPSAKA C IIOCTOSHHBIMHU KO-
spdurmentamu. JInHeitHble HeoTHOPOAHBIE MU (epeH AT HbBIE YPABHEHUS! BTOPOTO MOPSIJIKA C
MOCTOSTHHBIMU KO3 puienTamMu. MeTos1 HeonpeaeneHHbIX K03()()UIIMEHTOB MOKCKa YaCTHOTO
peleHNs TMHEHHOT0 HEOJHOPOIHOTO TU(PEepeHIINATBHOIO YpaBHEHUs 2-TO MOPSAIKA MO BUIY
€ro NpaBoOM YacTH.

3aHsATHSI CEMHHAPCKOT0 TUIA (MPAKTHYECKHE 3aHATHS)
1 cemectp

3ansaTue 1. MHOXkecTBAa M onepanuy HaJ HUMH. YHCI0BbIe MHOKECTBA
Teopemuueckue éonpocul



1. Kaxue MHOXkeCTBa Ha3bIBAIOTCSI pABHBIMU?

Kak moxHO 3agaTh MHOXeCTBO? [IpuBennte mpumepsl.

3. Maiite ompeneneHue oObeAUHEHHs, TIEpECeUeHHs], Pa3HOCTH U CHMMETPUYECKOH pa3HOCTH

MHOXkeCTB. llepeunciaure CBOINCTBA 3TUX OlEepaluil.

Urto Ha3bpIBaeTCS MOAMHOXKECTBOM JAHHOI'O MHOKECTBA?

Yo Ha3bIBaeTCs YUCIOBBIM MHOKeCTBOM? Ha3z0BUTE OCHOBHBIE YMCIIOBBIE MHOKECTBA.

6. /[laliTe onpeneneHue MOy IEHCTBUTEIBHOTO YUCa. B ueM 3akito4aeTcsi TeOMETPUIECKOe
CBOMCTBO MOAYJIfA?

7. Kaxoe 4mcioBoe MHOXECTBO Ha3bIBAa€TCS OrpaHMUYEHHBIM? JlaiiTe ompeneneHus BEpXHEH U
HWKHEW TpaHel, TOUHbIX BEPXHEW U HUXKHEU IpaHei.

8. Cdopmynupyiite akcCHOMy HENPEPHIBHOCTH JEHCTBUTENBHBIX yucen. Kakoe cBOMCTBO orpa-
HUYEHHBIX MHOXECTB U3 HEE CleayeT?

3aoauu u ynpasricnenusn

1. Haitnure AU B, A(1B, A\B, B\ A, AAB, eciu

a) A={1,2,3,4}, B={2,3,4,5}; 6) A=(-3:2], B=[L2);

8) A=[0;2], B={L 3}; r) A={x|x=t*+t,t R}, B={2}.
2. U300pasure ¢ NOMOIIBIO AuarpaMm Diinepa-BeHHa MHOXeCTBa YeThIpexyroabHukos: U —
MHOYKECTBO BCEX YETHIPEXYrONbHUKOB, P — mapamrenorpammos, R — pom6os, L — mpsamo-
yronsaukos, K — kxsagparos, T — tpanenumit, W — paBno6ounbix tpaneunii, O — onucanusix

BBITTYKJIBIX YETBHIPEXYTOJIbHUKOB.
3. C noMomuipto aAuarpamm Ditiiepa-BeHHa nokaxure, 4To

o

ok

a) A\(A\B)=ANB : 6) AAB=(AUB)\(ANB).
4. Peuiute ypaBHEHUS:
a) | x—3|=2; 6) |3x+1|=X; B) [ X* —X—2|=2+x-X°.
5. Pemute HepaBeHCTBA:
a) | X+2|<3; 6) |2x —1|>1; B) |[X—3|+|x+4[<5.
6. st touex X; =0, X, =3, X3 =—1 ykaxure aBe Kakux-1160 OKPECTHOCTH, OIHA U3 KOTO-

pBIX comepxkut TouKky X, =1, a mpyras He comepXwuT 3Ty TOUKy. 3amaiiTe 3TH OKPECTHOCTH B

BH/JIC HEPABEHCTB C MOAYJISIMH.
7. SIBnsieTcs M MHOXKECTBO A OrpaHMYEHHBIM CBEPXY? CHHM3Y? OrpaHUYEHHBIM? YKaKHTE TOU-
HbIE BEPXHHUE U HUKHUE IPaHH.

a) A={L, 2,3 4}; 6) A=(-32]; 8) A=[0;2];
r) A={x|x=2t* +1teR};:n) A=(L2]U[3; 4).

3ausrtue 2. IlonsaTue pynkuuu. OcHoBHbIE cBOiicTBA QyHKUMH. DYHKIIUOHAJIbHbIE 3aBH-
CHUMOCTH B JKOHOMHKE
Teopemuueckue éonpocut
1. Yro nHaszwiBaeTcs umcnoBoi Qynkuueit? Ilepeuncianre ocHOBHbIE crocoObl 3agaHus (DYHK-
117078
Yro HazbIBaeTcs rpauKoM (QyHKIIHH.
Jaiite onpenenenne orpaHnyeHHON (HeorpaHndeHHo) pyHkuuu. [IpuBenure npuMepsl.
Jlaiite ompeneneHnue Bo3pacTaromiei (yOwiBaromieil) Ha mpoMexyTtke ¢yHkuuu. [IpuBenute
MPUMEPBHL.
5. Cdopmynupyiite onpenenenue 4etHoi (HeueTHol) Gynkiuu. [IpuBenute npumepsl. Kakosa
cnenuduka rpadKoB YETHBIX U HEYETHBIX (QYHKIUI?
6. Kakas ¢pyHkums HazpiBaeTcs mepuoanueckoi. [IpuBeanre npumepsl.
7. Kakue (GyHKIMHM Ha3bIBAIOTCS OCHOBHBIMH JJIEMEHTAapHBIMH (GyHKIuUsMH? Kakumu CBOWi-
CTBaMH o0J1ajaeT Kaxaas u3 Hux?

o



8. Kakue ¢yHkumu HazpiBaroTcsi B3auMHO oOpatHeiMu? IlpuBeaure mpumepsl. KakoBa crenu-
¢duKa pacronoxeHus rpaukoB B3aMMHO 0OpaTHBIX (DYHKITHII?
3aoauu u ynpasricnenusn
1. Haiinure obmacte onpenencHus GyHKIIHM:

3
a) f(x):#; 0) f(x):log—zx; B) f(x)=arccos(l— x?).
x? —5x X—2
2. N300pa3ute rpaduku QyHKIUH U IEpEeYUCINTE OCHOBHBIE CBOMCTBA ()yHKIIMNA:
a)f(x)_-——1 6) f(x)=3"% B) f(X)=1-In(x+1).
X

3. Haiinute MHOXECTBO 3HAUYCHUH QYHKIUU. YKXKUTE, KaKue U3 (PYHKIUI SBIISIOTCS YETHBIMH,
HEYETHBIMH, IEPUOUUECCKUMHU.

a) f(X)=v9—x?; 6) f(x)=4sin2x; B) f(X)=2cos?x.
4. V3BecTHO, 4TO KOJIMYECTBO MOTpeOIIieMoro ToBapa (crpoc) ( 3aBUCHUT OT LIEHBI 3TOTO TOBapa

p , 1 KOJIMYCCTBO IIpE€ajiaracMoro ToBapa S TakXe 3aBUCHUT OT €r0 ICHBI p , TO €CTb UMCHOTCs

dynxmun cnpoca = ((pP) u npennoxenus S=S(pP). M300pasute KpuBble COpPOca U MPEJl-

[I03KeHUs. U Hail/Te LeHy phIHOUHOro paBHoBecns, ecan (=24 —2p, S= p®+3p. Oupe-
nenute eUIAT TOBApa HA PHIHKE PH YPOBHE IeHbl P = 2.

3ausTue 3. UnciaoBbie mocjie10BaTeIbHOCTH U UX cBolicTBA. [Ipeaen unciaoBoii nocjenoBa-
TEeJbHOCTH

Teopemuueckue eonpocut
1. JlaiiTe onpeneneHre YMCIOBOM MOCIeI0BaTeIbHOCTH. [IpuBeIUTE MPUMEPBHI.
2. Kakwue mocnemoBaTenbHOCTH Ha3bIBAIOTCS OrpaHndeHHBIMU? [IpuBeauTe mpuMepsl OrpaHu-
YEeHHOW M HEOTPaHUUYEHHOM MOCIE0BATENbHOCTH.
Uto Ha3BIBaETCS MPEIETIOM MOCIEA0BATEILHOCTH.
KakoBBEI OCHOBHBEIE CBOMCTBA CXOISAIIMXCS MOCIIe0BATEIbHOCTEH?
Kakast mocienoBaTeIbHOCTh Ha3bIBAETCSI OSCKOHEYHO Masion? beckoneuHo 60abmoii?
Cdopmynupyiite TeopeMy 00 apupMETHUECKUX NEHCTBUSAX HAJ MOCIEIO0BATENLHOCTIMH U
UX TIpeJieJIaMHu.

ook w

3aoauu u ynpasxcnenus
1. Hanmmmmmre TEPBLIC MTATh YJICHOB MOCJICIOBATCIIbBHOCTHU XI’I . BBI?ICHI/ITG, SABJIACTCA JIX 3Ta I10-

CJIEIOBATEIBbHOCTh OTPaHUYEHHOI? MOHOTOHHOMN?

2n—-1 H"t
a) X, =———; 0) X, = ( B) X, =N—~+n-1.
n“+1 3"
2. HOJ’IBSy}ICL OMpCACIICHUECM IIpCciia, TOKaKUTC, YTO
2n-1_ 2. 2"
a) lim — 0) lim =1.
neoo3n+1 3’ noo 2 41
3. Berunciure mpeacii NoCjaca0BaTCIIbHOCTH!
3n’-n+1 . n?-3n+1 n?—n?
a) lim ————— 6) lim————; B) lim————;
>0 4n? +2n-1 n—o  3n° -1 >N +5n+6
(1+n?)X _Jn-1 3n-_2"
r) lim—————— n) lim—-; e) lim——;
n—e (1+2n'%)? N N+ 2 n—>003”+2”
5" —sinn .
®) lim m———; 3) Ilm(\/n2+n+1—x/n2—n).
n— 5% 4+ oSN n—o0

3ansTue 4. BolunciieHne npeaeioB YMCJI0BBIX NOCTE0BATEIbLHOCTEM
Teopemuueckue éonpocut



1. Cdopmynupyiite Teopemsl Beiiepiitpacca o mpenene orpaHMYeHHON 1 MOHOTOHHOM TOCIIe-
JIOBATEJILHOCTH.
2. Cdopmynupyiite TeopeMy 0 mpeesne MpoMeKyTOYHOM MOCIeI0BaTEIbHOCTH.

n
1
3. CXonuTcst M MOCIEN0BATENBHOCTD X = (1 + = | ? Yemy paBeH ee npenen?
n

4. Jlaiite onpeneneHue NOANOCIEA0BATENLHOCTH IIOCIEN0BATENBHOCTH X, . KakuM cBoiicTBOM

00anaet ar00as MOAIOCIEN0BATENILHOCTD CXOAAMIENCS TOCIEN0BATENBHOCTH X, ?

5. Kak ¢ momoipio moAnocineaoBaTeIbHOCTE MOMXHO J0Ka3aTh PacXOAMMOCTh MOCJeI0Ba-
TEJIBbHOCTH?
3adauu u ynpaxicnenus

1. Beruucnure npeen nocaeaoBaTeIbHOCTHU:
2
2n+1 n=-—n
. 3\" . (2n-1)\"" n’ -1
a) lim|1+— | ; 0) lim| —— ;B) lim| ———— ;
n—wm n n—w\ 2N+ 3 n>o( n? +2n

r) li (l+n) LGN 1) Iimnz(:’{/5+n3—?{/3+n3).

n—)oo (1 n) + (1_|_ n) n—o
2. Jlokaxxute, 4TO TOCIIEIOBATEILHOCTh HE UMEET MPEe/Ie:

n-1
a) lim(-1)" —— 6) limcos(/m); B) Iimﬂ.

n—>co 2n +]_ n—oo n-o (02"
3. B 6ank caenan Bkaan A pyOueit pu 10X0AHOCTH ) NPOLEHTOB rofoBbiX. Hauncienue mpo-

IIEHTOB ITIPOM3BOJMTCS €KEMECAYHO. 3anaite (GOpMyIIOl HOCIEN0BATENbHOCTE X, — BEIMYUHA

BKJIaJa yepe3 N Mecsues, IPU YCIOBUH, UTO:
a) MPOLIEHTHI 110 BKJIAY €KEMECSIYHO NePEUUCIISIIOTCS Ha IPYroi cyeT (IpoCThie MPOLEHTHI);
0) MPOLIEHTHI IO BKJIAAy €KEMECIYHO 3aUUCISIOTCSA Ha CYET BKIIAJAA, T.€. KallUTaIU3UPYIOTCS
(CTI0KHBIE MTPOLIEHTHI).
Kakas mpu 3TOM nosiydaercss npuObUIb B KaKaoM ciydae? Bo CKOJIBKO pa3 MOXKHO yBETUYUTh
HayaIbHYyI0 CyMMy A TIpu 107rocpouHoM BiokeHuu (N —» 00)?
3ansrtue 5. [Ipenen pyHKuuu B TOUKe M HA 0€CKOHEYHOCTH. 3aMevaTeIbHbIE Npe/ieabl
Teopemuueckue eonpocut
1. [Maiite onpenenenue npenena GyHKIUU B TOUKE Ha A3bIKE « E — O » (mo Komm).
2. Cdopmynupyiite onpeneneHue npeaena GyHKIMA B TOUYKE HA SI3BIKE TOCIIEOBATEIbHOCTEH
(mo Ieiine).
[Tepeunciante OCHOBHBIE CBOMCTBA (YHKIIMH, UIMEIOLLEH MTPEIes B TOUKE.
Jlaitre onpenenenue samucsam: lim f(X)=b, lim f(x) =00, lim f(x)=-—
X—>00 X—>00 X—>+00
Kakwue npeznensl Ha3bIBalOT 3aMEUYaTEIbHBIMU?
Hatite onpenenenune 6eckoHeyHO Mayol PyHkiuu B Touke. Kakue nBe 0€CKOHEUHO Mabie
(GYHKLMHU B TOUKE HA3bIBAIOTCS SKBUBAIEHTHBIMU? [IpuBeuTEe IpUMEpHI.
3adauu u ynpaxcnenus
1. Tlonb3ysch onpeneneHHeM nperena ¢yHkuud B Touke 1o Komm, gokaxure, YTO

oo B~ w

lIim(3x—-4)=-1
x—1
2. Beruucnure npeaensl:
. X2 =3x 2x% +x-1 . Ax+1-1
a) lim——; 0) lim m—————; B) lIm—;

x=3 X—3 x—>1x —X-2 x—0 XZ—X—X



1

2 X i
r) lim (2‘X+\/x2+1—x); ) lim X +X1. e) Iim(ijzx.

2 ' X+1

X—>+00 X—=o| X° — X x—0

1
3. Jlokaxure, uto Gpynkmus Y = 2* ne umeer npezena B touke X =0.
4. ITonb3ysach MOHATHUEM SKBUBAICHTHBIX OECKOHEYHO MaNbIX (DYHKIIHMA, BEIYUCIUTE IPEIEbI:

. sinbx . 1-cos4dx . arcsin2x
a) lim ; 6) lim————; B) lim——;
x-0 tg10x x—0 X2 x—>0 % _1
. sin4x . sin2x—tgx sin(x —z /6)
D) lim———; o lim——————¢) lim———=.
x>03/x +1—1 x>0 In(1+ x) X%%\/5/2—cosx

3ansaTue 6. HenpepoiBHOCTh pyHKnnu B Touke. Kinaccupukanusa touek paspbiBa pyHk-
nuu. CBoiicTBa pyHKIHUIA, HeNPEPBLIBHBIX HA OTPeE3Ke
Teopemuueckue éonpocut

1. JlaiiTe onpezneneHue HENPEPHIBHON (PYHKIIUHN B TOUKE.
2. CdopMmynupyiiTe ompeeieHne TOYKW pa3pbiBa ¢GyHKIUH. KakoBa kimaccuuKaius TOUYEK
paspbiBa QyHKIUH?
Kakas ¢yHkums Ha3pIBaeTCsl HEMIpepbIBHOM B mHTEpBasie? Ha orpeske?
Cdopmynupyiite TeOpeMbl 0 CBOMCTBAaX (PYHKIUI, HENPEPHIBHBIX HA OTPE3KE.

3aoauu u ynpasxcnenusn
. Uccnenyiite GyHKIMIO HAa HEMTPEPBIBHOCTh U CXEMAaTUYHO ITOCTPOUTE ee rpaduk:

How

—

2
X X° -1
a) y:u1 6) y= ;
X x—1
) iz, npu X <0,
— X 43X, npu x <0, X
B, Y=9x+1 r) y=<2x-1, npu0<x<1,
—, npuX>0; .
2", npux>1.

2. Ipusenute mpuMep GyHKIMH, onpeaenenHoit Ha orpeske [—1;1], o He aBnsromeiica orpa-
HUYEHHOW HA HEM.
3. MoxkHo 1M yTBepkaaTh ypaBHenue, uto ypasHenne [P(X)=0 umeer xopen» Ha oTpeske
[0; 1] ? OtBer o6ocHyiiTe.

a) p(X)=x>+2x-2; 6 p(x)=%x+2e*1-2; B) p(x):%;

4. TlpuBenaute npumep GYHKIHUH, OMPENCICHHON Ha OTpe3Ke [—1; 1], MHOKECTBOM 3HAYEHUH

KOTOPOU SIBJIAETCS:

a) otpesok [0; 2]; 6) npomexyrok (0; 2] ; ) muoxectso [0;1]U[2; 3];
3ansaTusa 7. llponsBognasa pynkuumn B Touke. [IpaBuiaa nuddepenuuposanus. Ipoussoa-
Hble BBICHINX MOPSAIKOB

Teopemuueckue eonpocwi
1. Chopmynupyiite onpeneiaeHne Npou3BOIHON PYHKIIMU B TOUKE.
2. KakoBa cBsI3b MEX/y CYILECTBOBAaHHEM MPOU3BOJHON (DYHKIIMU B TOUKE U €€ HEeNpEephIBHO-
CTBIO B 3TOM TOYKE?
[lepeuncnure OCHOBHBIE MpaBuia TU(GepeHIIMPOBAHUS HYHKIUH.
ChopmynupyiiTe TEOpeMy O MPOU3BOTHOM CIIONKHOU (PYHKITUH.

~ow



5. Haiite onpenenenune auddepenunpyemoit pynkuun B Touke. KakoBa cBs3b Mexay nudde-
PEHLIUPYEMOCTbIO (DYHKLIMU B TOYKE U CYIIECTBOBAHUEM €€ IMPOM3BOJHON (DYHKIIMU B ATOM
TOouKe?

6. Haiite onpeneneHue Nporu3BoaHONW N -ro mopsaka QyHKIUH.

3aoauu u ynpasrxcnenusn

1. Monw3ysick onpenenennem, naiiaure (1), ecm f(X) = x? — 3X.
2. Haiiute mpou3BOAHYIO (DYHKITUH:

2
a) y=(x*>=x)Inx; 6) y = x3sinx—3x B)y:X3+21X;

X —
r) y:e—x2+cosx; 1) yztg(x2+§/;); €) yzsin(m Xz).

3. @ynkuua OOWEll MONE3HOCTH MOTPeONIEHHsT HEKOTOPOro Onara HMMEEeT — BHA
TU =2q°-q° +10q + \/a +2, rae  — o6bem notpebnenus 6iara. OnpenenuTe npeaesb-

HYIO ITIOJIC3HOCTDb 9 CAHUHUIL 3TOI'0 Onara.

2
4. Hanviuure ypaBHEHHs KacaTelbHbIX K rpaduky Gpynkmun Y =4X — X° B TouKax mepeceue-

HUS C OCSAMHU KOOP/IMHAT.
5. Hanumure ypaBHenue mpsamoii, npoxonsmeii gepes Touxy A(L2) mepnemmuxynspro kaca-

TeJIbHOM K rpaduky GyHKIMU Y = X2 — xeX , TIPOBEJICHHOM B TOYKE ¢ abcuuccol Xg = 0.
6. Haitnmure nuddepennnan GyHkmmm:

2 X

X*-2
a) y=x3-2x°; 6) y= ; B) y = ctgx® +arcctgx?.

Xx+1

7. Haiinute npou3BOJHbIE BTOPOTO MOPsIIKA PYHKIIMU:
2

X2 —X++/X .

?{/? B)y=¢€ 2.

3ansaTue 8. I'eomeTpuyeckuii cMbic1 npou3BoaHoi. Anddepenunan GyHKIunuu 1 ero npu-
MEHEeHHe.

a) y=(x*+2x)Inx; 6) y=

Teopemuueckue éonpocwi
1. B uem 3akirouyaercsi reOMETPUUECKUM (IKOHOMUYECKUI) CMBICIT TPOU3BOIHON?
2. Haiite onpenenenue auddepenunana ¢pynkuun B Touke. Kak monsatue auddepeHnmana
(GYHKIIMM MOXHO MCIOJIb30BaTh IpY MPHUOIMKEHHOM BBIYMCICHUH 3HAaYeHUs (PyHKINN?
3aoauu u ynpasxcnenus

1. CocTtaBbTe ypaBHEHHMsI KacaTeJIbHbIX K KDUBBIM U [TOCTPOUTE KPUBBIE U KacaTeJIbHbIE!
3

X
a)yngTque X=-1, 06)y=

X=3.
2. Haiijure yron Mexty muausmu 2Y = X" n 2y =8- Xx?.

B TOuKe X =2; B) y2:4—XBT0qu

4+ Xx*

3. Haiiyre monso npupamenne pyrkuan Y = 2X° + 3X* + 6X u ee muddepentman. CpasHu-
Te ux 3Hauenus npu X =1,

4. Haitnure nuddepennman pynkuuu Y = cos’ 2x.

5. BoluucIuTe NPUGIIKEHHO ¢ ToMombio audepennuana 3/8,05 .

3ansaTue 9. OcHoBHBIE TeopeMbl AU PepeHnuaIbLHOrO Hcuuciaenus. Ucciaenosanue GpyHnk-
IMH ¢ OMOIUBIO POU3BOAHOM

Teopemuueckue 6onpocul
3. Cdopmynupyiite Teopembl Depma, Pomns u Jlarpamxka.



&

Cdopmynupyiite npaBuio JlonuTans BEIYUCICHUS MPEAeTIoB (yHKITUH.

5. JlaiiTe onpeneneHre TOUYKH JOKAITHHOTO MakcUMyMa (MHHUMYMa). Kakue TOuku MOTYT OBITh
TOYKAMH dKCTpeMyMa (yHKIIUN?

6. CdopmymupyiiTe omnpeaeneHue Bo3pacTaronieil (yObiBaromell) GyHKIMH Ha MPOMEXYTKE.
Kak ¢ momoIiso mporu3BOJHON MOKHO OMPEACTUTh MPOMEKYTKH MOHOTOHHOCTU (DYHKITUU?

7. B xakom ciydae roBopsT, 4YTo Tpaduk (yHKIIUHU SIBISETCS BBITYKIIBIM BBEpX (BHM3) Ha MPO-
MexxyTke? UTo Ha3bIBaeTCsl TOUKOW nepernda rpapuka GyHKuuu?

8. Jlaiite ompenenenne acumnToThl rpaduka GyHkiuu? Kak HallTH BepTHUKaJIbHBIC (HAKIOH-
HbIE) aCUMITOTHI?

9. HazoBure 0011yI0 CXEMY HCCIIEIOBaHUS (PYHKITUH.

3aoauu u ynpasricnenusn

1. BorsicuuTe, BRINOIHACTCS 1K A7t QyHKIUU Y = X2 —4x+3:
a) Teopema Pouist na otpeske [0; 4];
6) Teopema Jlarpansxa Ha orpeske [—1; 5].
2. Brruucaute ¢ noMouisko npasuia Jlonurans npenens:
X —X X
. e +e " =2 . e .
a) lim————— 6) lim—-; B) limxInx.
x—0 X X—0 X x—0
-~ —X2
3. Uccnenyiite ¢pyakiuio Y = X€ © Ha 3KCTpEMyM, OMPEEIUTE TPOMEKYTKA MOHOTOHHOCTH U
CXeMaTUYHO U300pasute ee rpadux.

. 3
4. Haitnurte Touku neperu6a rpaduxa Y = X(X —1)° u onpenenure mpoMeskyTKH, Ha KOTOPBIX
rpaduk QyHKIHUHU SBISIETCS BBITYKIIBIM BBEPX (BHH3).
X3
5. Haiimte acummroTe! rpaduka QyHKuun Y = ——-.
x° -1
6. IlpoBenuTe nmosHOE Mccae10BaHue GYHKIUU U TOCTPONTE ee Tpaduk:
X
—
x° -1
3ansaTue 11. llpumenenue nudgepeHINATBHOTO HCHUCIEHUS] B IKOHOMUKe. 3a/1a4M HA OII-
THMH3ALHIO.

a) y=x2Inx; 6) Y=

Teopemuueckue eonpocwi
1. Kak ¢ nmomouipto Npou3BOAHON MOXKHO HAaliTW HauMeHblIee (Haubosnbliee) 3HaueHue QyHk-
uH Ha otpe3ke? Ha mpoMexyTke, He SBISTFOIIUMCS OTPE3KOM?

3adauu u ynpaxcnenus
1. Halinute HauMeHbIee U Haubosblee 3Ha4eHUs QyHKIUU:

a) y=3x%Inx, xe[L e] 6) Y= ll:—;(,XE(];e].

2. Ecniu cobpaTh yposkail B Hadase aBrycra, To ¢ KaxJI0i COTKH MO>KHO mosryduTh 200 Kr paHHe-
ro kaprodens U peaau3oBath ero mo 12 pyo./kr. OTcpouka yOOpKH Ha KXyl HEJENIO BEIET K
YBEIMYEHUIO ypokaitHOCTH Ha 50 KT ¢ OIHOM COTKH, HO LleHa KapTodess mpu 3TOM HajaaeT Ha 2
py0./kr. Korna cnenyer cobpats kapTodensb, YTOOBI T0X0 OT €ro MpOoJIaXu ObLT MaKCHMAJICH,
€CIIM CPOK YOOPKH COCTaBJISIET 5 HE/lenb?

3. OOwvem mpoaykuuu (@ B TeueHMM palOoyero JHS  TNPEACTaBIsAET  (QYHKIUSA

gq= —§t3 +20t? +90t ,rne 0 <t <8. Haitqure npou3BoAUTENLHOCTS TPY/A Yepe3 IBa yaca

1ocJie Havana padoThl. B kakoit MOMEHT BpeMEeHHU TIPOU3BOAUTEIBHOCTD TPY/a MaKCHMaJIbHA?



4. V3nepKKu TIPOM3BOJICTBA HeKoToporo Toapa pasHel 1C =4+ 15Q, cnipoc Ha ToBap ompe-

nenserca Qpynxuuenn P = —Q2 +20Q+ 2, 10<Q < 20. Haiizure o6bem mpomykuuu Q
MaKCUMU3HPYIOLUIUN TPUOBLIb.
3ansiTne 12. Heonpenenennnlii marerpaj. HemocpeacrBeHHoe MHTErpUpPOBaHMe W WHTe-
TpUpPOBaHMe METOI0M 3aMEHbI

Teopemuueckue 6onpocul
Yro HaseiBaeTcs neppoobpasuoit pynxmuu Y = f(X) na mpomexyrke?
[aiite onpeneneHre HEONPEAECIICHHOTO UHTErpaa.
CdopmynupyiiTe OCHOBHbBIE CBOWMCTBA HEONPEACIEHHOTO UHTErpaa.
CdopmynupyiiTe TeopeMy 0 3aMeHE TIEpEMEHHOI B HEOIpeIeIeHHOM uHTerpaie. [Ipusenu-
T€ IPUMEPBHI.

5. Yemy paBeH HHTErpai I f (kX+ b) dX,rne K u b — HEKOTOpHIC YHCIIa, k=0, ecu us-

Eal S

BECTHO, YTO I f (X) dx = F(X) + C, C — npousBosibHas IOCTOSHHAS.

3aoauu u ynpasxicnenusn
1. Halinute HeonpeaeneHHble HHTETPaJIbL:

2
a) j(2x2 —x+3\/§)dx; 6) J% dx; B) f— dx;
X

X+3

r) j(ZSinx— 32 jdx; H)Je Z_dex; e) [tg®x dx;
cos® X e

dx dx

dx
x> -16 K x> +16 H)J\/m—xz’
: J dx : J dx : J dx
K e ] T M T .
Jx?% -16 VX% +16 V16 — 2x?

2. 3amoaHuTe IMMPOITYCKHU TaK, YTOOBI MOJIYYHUJIMCh BEPHLIC pABCHCTBA:

a) xdx=d(...); 6) d(cosx)=(.)dx; ) (.)dx=d(x2 +1);
) d(..)=e*dx: 0 d(tgx) = (...)dx: e)d—;‘=d(...).

3. Haiinute HeompeneneHHbIE MHTETpalbl METOJIOM BHECEHMs IMOJA 3HaK nuddepeHimana wim
METOJIOM 3aMEHBI:

2x+3 " 2x
2cos(3x —1) dx; 6 : dx;
) | ( ) )fsx 1 B).)x2+3
X 2 (" dx
——dx; xe ™ dx; A
" J\/x2—3 9 e)J X? +4x+8
dx dx ( dx
x) | ———; 3) — 1) —
X +4x-8 VXS +8X J V8X—X

3ansaTue 13. UnTerpupoBanue no yacraM. UHTerpupoBanue panuoHaIbHBIX Apodeit
Teopemuueckue éonpocut

1. Cdopmynupyiite TeopeMy 00 HHTETPUPOBAHUH IO YACTSIM.

2. B kakmx cimydasx MOXHO HCIIOJIb30BaTh METOJ| MHTETPHPOBAHUS 1O dYacTsMm? UTo B 3THX

cllydasix Hy>KHO IPUHUMATH 32 ()YHKIIMOHAIBHYIO, a 4T 3a Tu(PepeHIHaTbHYI0 YacTh?

3. ChopmynupyiTe alrOpUTM HHTETPUPOBAHUS PALIMOHAILHON ApOOH?
3adauu u ynpasricnenusn

. HaiinuTe HeonpeneneHHble HHTErpaJibl METOOM UHTEPUPOBAHMUS [0 YaCTAM:

—



a) [xInxdx; 0) jxe2X dx; B) [arcsinx dx;

r) [x?sin3xdx; ) In—de; ¢) [/16 — x?dx.
J Jx
2. Halinute HeompeeieHHbIE MHTETPAIBI OT PAIIMOHAIBHBIX JPOOCii:
2 o3
) jz_d 5 [ ax: 0 [
X°+1 J x+1 X° +2X
2X +3 [ dx X2 + X
r) = dx; 0N | — e) 3 dx.
X“+2X+5 J x°(x-1) x® +1

3ansaTue 14. UHTerpupoBanne TPUrOHOMETPHYECKHX (PYHKIHI H HEKOTOPHIX MPPAalHO-
HAJbHOCTEH
Teopemuueckue 6onpocui
1. Kakue npuembl HHTEIPUPOBAHUS TPUTOHOMETpUYECKUX QyHKIMI Bam n3zBecTHbI?
2. Yro Ha3bpIBaETCsl YHUBEPCAIHHONW TPUTOHOMETPHUECKOW MO cTaHOBKOM? [lpuBeanTe npume-
PBL.
3. Kakwue Buap! MppaimoHaTBHOCTEH M METO/IBI UX UHTETpUpOBaHMs BaM n3BecTHBI?
3aoauu u ynpasxcnenusn
1. Halinute HeonpeaeneHHble HHTETPaJIbL:

a) [sin?3x dx; 6) [sinxcos® xdx; B) [sin2xcos3xdx.

2. Haiinute HeompeaeneHHbIE MHTErpalibl ¢ NOMOUIbI0 YHMBEPCAIbHOW TPUTOHOMETPHUECKOMN
IIOJICTAHOBKHU:

[ dx [ sinXx
a) | - 6) | ———dx
J 3+5cosx J 1-sinx
3. Haiinure HeonpeaeneHHbIe HHTETPaJIbl:

" 3 r

X x; o [, B) JL .
J Vx-1 Jx+1 xvx? -1
3ansaTue 15. OnpeneneHHbI HHTErpaj v ero BbIYHUCICHUE
Teopemuueckue éonpocwl

1. ChopmymupyiiTe ompenenenue omnpeneaeHHoro unterpana ¢yaxuuu f(X) Ha oTpeske

[a;b].

Ha3oBuTe OCHOBHBIE CBOICTBA ONPEIEIEHHOTO UHTETrpaia?

3. Kak MOXXHO BBIYHCIUTH OTMPEICIICHHBIM WHTErpal npu momom (opmynsl HeroToHa-
Jleitbnuma?

4. ChopMmynupyiTe TEOPEMBbI O 3aMEHE TIEPEMEHHON U 00 WHTETPUPOBAHUHU TI0 YaCTSIM B OTpe-
JIETICHHOM MHTErpaje.

a)

N

3adauu u ynpaxcnenus
1. BeruucnuTte onpeaeeHHbIe HHTErPaJIbl:
2

4 (" 2 w2
a) j(3x2—2x+2\/§)dx; 6) @dx; B) [sin2xdx;
1 .Jl 0
zl4 1 )
Y2 713
r) J(Zsinx— 32 jdx; o | X+1dx; e) | cos?3xdx;
COS“ X J e 716

0



dx dx

S oy V) e

) dx
u —.
2 b
X +9 V9 — X2
0 0 -rl2
2. BBIIII/ICJ'H/ITC OHpe,Z[eJIeHHbIe I/IHTeraHBI METOAOM 3aMCHBI UJIU IIpyu MOMOIITHU I/IHTerI/IpOBaHI/IH
110 9acCTsIM:

8 8
a)J X2 dy- 6 dx )jlnxdx
T 7 —1 B - L
Jx+1 3/x +2 ) X
3 1

r) fxarcthx dx; ) x=1 dx; e) X dx
] ’ x(x+1) -x+2
1 -2

3austue 16. 'eoMmeTpuyeckue 1 IKOHOMUYECKHE NPUJIOKEHHSI ONIPeleJIEHHOT0 HHTerpaJja
Teopemuueckue 6onpocut

1. B dem 3akito4aeTcs reOMETPUUECKUI CMBICI OTPEICIICHHOTO HHTErpaa?

2. Kaxkue s3xoHOMUYECKHE IPUIIOKEHHS ONPEICTICHHOT0 HHTerpaia Bam u3BecTHbI?

3aoauu u ynpasxcnenusn
1. Beruncnure miomazau Guryp, orpaHu4eHHbIC JINHUSMH:

a) y=4-x2, y=0; 6) y:sing, y=0, x=0, x=ur;

B) Y=X2+4X, y=X+4; rn y=x—x% y=x3+x.
2. TIpou3BOAMTENBHOCTH Tpyda pabodero B TEYEHMH OHOTO JHS 3ajaercs  (yHKIueit
y= —0,00625t2 + 0,05t + 0,5 nen. en./u, 0 <t <8. Haiimure o6Bem npoaykmmn Q (B cTo-
MMOCTHOM BBIPaKEHUH ), IPOM3BEIEHHOI 32 CMEHY PabOuMM.
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3. KpuBas crnpoca Ha HEKOTOPBIi TOBAp ONMKMCHIBAETCS ypaBHeHHeM (| = — — 2, a KpuBas Ipeji-

noxenust — ypaaenuem S = P —1. Halinure usmumex norpeGutens. Yka3aHue: W3IHIIEK T10-

TpeOuTeNsl — pa3HULA MEXAY LIEHOH, KOTOPYIO MOTPeOUTENb TOTOB 3aIlJIaTUTh 3a TOBAp, U TOM,
KOTOPYIO OH JIEHCTBUTENIbHO IUIATUT MPHU MOKYIKE (PaBHOBECHOM 1IEHOM); YUCIEHHO PaBEH IJI0-
maau GUrypsl, OrpaHHYeHHON KPUBOM CIIpoca, MPsSMOil paBHOBECHOW LIEHBI U OCHIO 1IEHBI.

4. Ilo naHHBIM HCCIEIOBaHUS B PACIPEACIEHUH 10X0A0B CTpaHbl KpuBas JIopeHla, nokas3piBa-

15
I0111asi HEPAaBHOMEPHOCTh PaCIpeIeeHHs 10X0/10B, UMeeT Bu Y = X7, rne X — J0Js Hacele-

HUs, y — 0N J0X0J0B HaceleHus. Halimute KOE)(b(i)I/II_[I/IeHT I[)KI/IHI/I HCPaBHOMCPHOCTH pac-

npeaeneHust JOX00B.
5. Onpenenute JUCKOHTUPOBAHHBIN JOXOJ 3a 5 JeT npu npoueHtHoil ctaBke 10%, eciu nepBo-
HayaJbHOE BJIOXKEHHUE COCTABWIIO 5 MJIH. py0. U HAMEYAETCs €KEeTrOoJHO YBEIMYUBATh KallUTaJo-
BJIO’KCHHS Ha 2 MJTH. pyoO.
3ansaTue 17. HecoOcTBeHHbIE MHTETrPaJIbI
Teopemuueckue eonpocut
1. JaiiTe onpenenenue HecoOCTBEHHOrO UHTerpaia |-ro pona. B kakoMm ciydae oH Ha3bIBaeTCs
cxonsmuMmcs?
2. Cdopmynupyiite onpenenenne HecoOCTBEHHOro unTerpaia ll-ro poxa.
3. ChopmynupyiTe TprU3HAKH CXOAUMOCTH HECOOCTBEHHBIX HHTETPAJIOB.
3aoauu u ynpasxicnenus



1. BeruncnuTh HeCOOCTBEHHBIE MHTETPANIbI |-T0 poJia Ui YCTaHOBUTD UX PACXOJMMOCTD:

+00 +00 +©
dx dx arctgx dx
Q) | —5 0) 5 B) | —%
X 1+ X X“+1
1 —0o0 1
+00 +o0
dx to In x
r) Jz— : m)  [xsinxdx; e) | — dx.
X +4x+9 0 X
2. I/ICCJ'IG,I[OBaTb CXOJIMMOCTh HeCOOCTBEHHBIX HHTErpasioB |l-ro poxa:
. 2
dx
J 6) [xInxdx; B) | — ;
(x-1)2 0 xIn x
0 1
2 2
r) n  [tgx dx; e) j—
\ Ja_x? 0 Inx
0 1
2 cemecTp

3ansaTue 1. Heonpenesennblii nuterpaa. HemocpeacrseHHoe HHTerpMpoOBaHue M MHTEIPHU-
POBaHHE METO/I0M 3aMeHbI

Teopemuueckue éonpocul
Uro HasbiBaeTcs nepBoodpasuoit pyukmuu Y = f (X) Ha mpomesxyTke?

[JaiiTe onpeneneHne HEONMPEAEICHHOTO HHTErpaa.

ChopmynupyiiTe OCHOBHBIE CBOWCTBA HEOTIPEACICHHOTO HHTETpaIa.

CdopmynupyiiTe TeopeMy 0 3aMeHe MepeMEHHOM B HeolpeieIeHHOM uHTerpaie. [Ipusenu-
T€ IIPUMEPBIL.

Lo~ o

10. Yemy paBeH uHTerpain j f(kx+Db) dx, rne K u b — nexoropeie uncna, K #0, ecnu us-

sectro, uto | f(X) dX=F(X)+C, C — npoussonsHas nocrostauast.

3aoauu u ynpasxcuenun
1. Haiinute HeonpeneneHHbIE HHTETPalbl:

(" _1)2
2x% — X +3/x ) dx: 6 (X—dx; —dx
2 I( ) )d x3 ®) X+3
r) J(Zsinx— 32 )dx; o | & 2zldx; e) [tg°x dx;
cos? x J e
: dx ) (odx )J dx
>I< —’ —’ H —’
x* —16 J x?+16 V16 — X2
)J dx : [ dx )J dx
K) | n | M) | —=.
Vx? 16 J Vx? +16 V16 — 2x?

2. 3amoHUTE TPOITYCKU TaK, YTOOBI MOJYIHIHCh BEPHBIC PABEHCTBA!
a) xdx=d(...); 6) d(cosx)=(..)dx; ) (..)dx=d(x* +1);

n d(.)=e*dx; 0 d(tgx) = (...)dx: e)%_d( ).



3. Haiinute HeompeneneHHbIE MHTETPajbl METOJOM BHECEHHs IMOJ 3HaK auddepeHuunana uim
METOOM 3aMEHBI:

2X+3 " 2X
2cos(3x —1) dx; 0 dx; dx;
) [2cos3x-1) )JBX—l R I
X 2 (" dx
——dX: xe ™ dx; A
" J\/X2—3 o] e)d x> +4x+8
dx dx ( dx
®) | 3) i 1) —
X +4x—8 \ X +8X J A/8Xx—X

3anstue 2-3. UnTerpupoBanue no yactsM. UHTerpupoBanue pauuoHaJIbLHbIX Apoodeii
Teopemuueckue éonpocut
4. CdopmynupyiiTe Teopemy 00 HHTETPUPOBAHUY 10 YACTSM.
5. B kakux ciyyasx MOXHO HCIIOJIb30BaTh METOJl MHTEIPUpOBaHUs IO YacTsAM? UTo B 3THX
ClIydasix Hy)KHO IPUHUMATH 32 ()YHKIIMOHAIBHYIO, a 9TO 32 MU depeHIHaTbHYI0 YacTh?
6. Cdopmynupyiite aIrOpUT™M UHTETPUPOBAHUS pallMOHATILHOM 1poou?
3aoauu u ynpasxcnenusn
1. HaiiguTe HeompeiesieHHbIe MHTErpalibl METOA0M MHTETPUPOBAHUS 110 YaCTSAM:

a) [xInxdx; 0) jxe2X dx; B) [arcsinx dx;
r) [x%sin3xdx; 1) INX ix ¢) |16 — x%dx.

J Vx

2. Haitnure HeompeaeieHHbIE HHTETPaJIbl OT PAlIMOHATBHBIX IPOOCH:

2x% — x [ x3 dx
a) Z—dX; 6) —dX; B) 2—;
X°+1 J X+1 X° +2X
2X +3 ( dx X2 + X
T) z—dX; 1) 2—; e) 3 dx.
X“+2X+5 J x°(x-1) X® +1

3ansaTue 4. HuTerpupoBanne TPUroHOMeTpu4YecKMX (GYHKIHMH M HEKOTOPbIX MPpPalHo-
HAJIbHOCTEH
Teopemuueckue éonpocut
4. Kakue nmpreMbl HHTETPUPOBAHUS TPUTOHOMETpHUECKUX (pyHKIMHA Bam u3BecTHbI?
5. Uro Ha3pIBaeTCs yHHBEpCAIbHON TPUTOHOMETpUUECKOoW nojctaHoBkoi? [Ipusenure npume-
pBI.
6. Kakue BuabI HppalMOHATBHOCTEH M METOBI X HHTETpUpOBaHus Bam u3BecTHBI?
3aoauu u ynpasricnenusn
1. Haligute HeonpeeeHHbIE HHTETPAJIBI:

a) [sin?3x dx; 6) [sinxcos® xdx; B) [sin2xcos3xdx.

2. Haiinute HeomnpeneneHHble MHTErpaibl ¢ MOMOIIBI0 YHUBEPCAIBHON TPUTOHOMETPUUYECKOU
MOJCTaHOBKH:

" dXx " sinXx
a) | ————; 6) | ——— dx
J 3+5c0sx J 1-sinx
3. Haitgute HeonpeaeaeHHbIe NHTETPaIbl:

" 3 r

X dx; 0) i; B) JL
J vx-1 Jx+1 xvx? -1
3ansitue 5-6. OnpeneeHHbIi HHTErPaJ U ero BbIYHCIEHHE
Teopemuueckue éonpocut

a)




5. Cdopmymupyiite omnpenenenue omnpenenenHoro unterpana ¢yskuuu f(X) Ha orpeske
[a;b].

6. HazoBuTe OCHOBHEIE CBOKCTBA OMPEACICHHOTO HHTErpana?

7. Kak MOXHO BBIYMCIHTH OIpEAETICHHBIH HMHTerpai npu mnomomu ¢opmynsl HeroToHa-
Jleitonuna?

8. CdopmynupyiiTe TeOpeMbl O 3aMeHE NEPEMEHHON U 00 UHTETPUPOBAHUU IO YACTSAM B OIpe-
JIeICHHOM MHTErpajie.

3adauu u ynpaxicnenus

1. Beruncnure OMPCACIICHHLIC NHTCTPAJIbl:
2

4 " 2 zl2
a) j(3x2—2x+2\/§)dx; 0) @dx; B) [sSin2xdx;
1 .)1 0
7l 1 ) /
(" alX 713
r) J(Zsinx— 32 )dx; 1) e—x+1dx; e) jcosZBde;
COS“ X J e 716
0
V4 wl2
)J dx 3)J dx ) dx
X ; ; 71 a——N
x2 -9 x> +9 V9 — X2
0 0 —l2

2. Berancimre OMPECACIICHHLIC MHTCIPAJIbl MCTOAOM 3aMCHBI WJIX IIPHU IMIOMOIINU MHTCTPUPOBAHUA
10 4aCTAM:

a)J X dx ; 6)J - B) Inx
3\/X+1 Yx+2° 4
y 3
r) fxarctg3x dx; ) JX—_l dx; e) jgx— dx.
1 XT—X+2

X(X+1)
1 -2
3ansTue 7. FCOMeTpH‘{eCKHe U IKOHOMHUYIECCKHUE ITPUJTIOKCHUA ONPECACJICHHOIO HHTErpaJjia
T eopemudecKue 6onpocnl
3. B deM 3axirodaeTcsi TeOMETPUUYCSCKUN CMBICI ONPE/ICIICHHOTO HHTErpasia?
4. Kaxue >KOHOMHYECKHE MMPUIIOKCHUS OIIPCACIICHHOI'O HHTCTpalia Bam u3BectHBI?

3adauu u ynpasrxcnenusn
1. Boruncnure miomaau Gpuryp, orpaHudeHHbIE JTNHUSMU:

a) y=4-x2, y=0; 6) y= sm— y=0, x=0, X=r;

B) Y=X2+4X, y=X+4; r) y:x3—x, y=x>+x.
2. TIpoW3BOAMTENHHOCTH Tpyla pabouero B TEUCHWH OJHOTO JHS 3ajaerTcd (yHKIUeH
y= ~0,00625t2 + 0,05t + 0,5 nen. ex./a, 0 <t <8. Haiture 06bem npoaykuuu Q (B cro-
FIMOCTHOM BBIPaXKEHHH), TPON3BEICHHOMN 33 CMEHY PabounM.

20

3. KpuBas crnpoca Ha HEKOTOpBIi TOBap OMHChIBAaeTCs ypaBHeHHeM (| = — — 2, a KpuBas npeji-

noxenusi — ypasenueM S = P —1. Haiigure usmumek nmorpedurens. Yka3aHue: U3JIULIEK T1O-
TpeOuTeNs — pa3HHIA MEXAY LIEHOH, KOTOPYIO MOTPEeOUTENs TOTOB 3aIIaTUTh 3a TOBap, U TOM,



KOTOPYIO OH JIEWCTBUTEIBHO IUIATUT IPU MOKYIKE (PaBHOBECHOM LIEHOM); YUCIEHHO PaBeH IJI0-
maau GUrypsl, OrpaHUYCHHON KPUBOM CIIpoca, MPSIMOM PaBHOBECHOM IIEHBI M OCHIO IICHBI.
4. Ilo naHHBIM HCCIEIOBaHUS B PACIPENEICHUM 10XOA0B CTpaHbl kKpuBas JlopeHua, nokaspiBa-

15
I01I[asi HEPAaBHOMEPHOCTD PACIPEIEICHUS 10X010B, UMeeT BU Y = X7, rne X — J0Js Hacele-
HUs, Y — 70 10Xo10B HaceneHus. Haiinure koaddurment /KuHU HEpaBHOMEPHOCTH pac-

npeiesieHUs I0XO/I0B.
5. Onpenenure AMCKOHTUPOBAHHBIN J0X0 3a 5 JieT npu npoueHTHoi craBke 10%, ecnu nepso-
HAYaJIbHOE BJIOYKEHUE COCTABHIIO 5 MITH. py0. U HAMEUAETCS €KErOHO YBEIUYHBATH KAITUTAJIO-
BJIO’KEHUS Ha 2 MIIH. PYO.
3ansitue 8. HecoOcTBeHHbIEe HHTErPaJIbI
Teopemuueckue 6onpocul
4. Jaiite ompeneneHne HECOOCTBEHHOro uHTerpaia I-ro poga. B kakom ciiyyae OH Ha3bIBaeTCs
cxonmsamumcs?
5. Cdopmynupyiite onpenenenne HecoOCTBEHHOTo nunTerpaina ll-ro poxa.
6. CdopMmynupyiTe NpU3HAKU CXOJAUMOCTH HECOOCTBEHHBIX HHTETPAJIOB.
3aoauu u ynpasxcuenus
1. BerancnuTh HeCOOCTBEHHBIE HHTETpajibl |-ro posia min ycTaHOBUThH UX PACXOJIUMOCTD:

+00 +00 +00
dx dx arctgx dx
a) 5 0) 5 B) 5 .
X 1+x X“+1
1 —0 1
+00 +00
dx T In x
r) JZ— ; n [xsinxdx; e) | — dx
X“ +4x+9 0 X
—0 1
2. UccnenoBaTh CXOIMMOCTh HECOOCTBEHHBIX HHTErpasioB |l-ro poxa:
2 2
[ dx 1 dx
) | ——— 6) [xInxdx; B) | — ;
J (x=1) 0 xInx
0 1
2 2
[ ) g dx )f X
n | ——; i ; e) | —.
J N4 — X2 0 A In x
0

3ansitue 9. IlonaTHe (GYyHKUMM HeCcKOJIbKUX mNepeMeHHbIX. Ilpemes M HempepbIBHOCTH
(PYyHKIHMH HECKOJbKHX MepeMeHHbIX

Teopemuueckue 6onpocui
1. Yro naszwiBaercs yncinoBoit pynkuuenr? Ilepeuncirure ocHOBHBIE CITOCOOBI 3aJaHUS (PYHKIUH.
2. JaiiTe onpe/eneHe JUHUU YPOBHS (QYHKIUH.
3. Cdopmymupyiite onpenenacHus mpeaeia GYHKIUHA B TOYKE W HENPEPHIBHOH (PYHKIIMH B TOY-
Ke.
Uto Ha3zwiBaeTcs 001acThio? 3aMKHYTOM 001aCThIO?
5. Kakumu cpoiicTBamu 001a1at0T HENIPepbIBHBIE (YHKIIMU B 3aMKHYTON 00nacT?

3adauu u ynpaxcnenus

1. U300pa3ute obnacts onpeaeneHus QyHKINU:

a) Z=+/xy; 6) z= L . B) z=arcsin(x+y).
/9—x2—y2

2. IMoctpoiite nuHUK YpOBHS AJs 3HaUeHUH QyHkuu -1; 0; 2:

B




a) Z=2X+Y; 6)2:5; B) Z=In(xy).
y

3. Haiinure ipenen GpyHkmmm:

. sin2x-cosy . cosx—1 . (x=1-y
a) Iim———————=;  ¢) lim———; B) lim——————.
e x(y—-1) o9 Xy 0 (Vx-Dtgy

3ansaTue 10. YacTHbIe NPOU3BOAHBIE PYHKIHMN HECKOJIbKHUX MepeMeHHbIX. J{uddepennuan
Teopemuueckue eonpocul

1. JlaiiTe ompeneneHue 4acTHOW MPOU3BOAHON (YHKIMH HECKOJIBKHX NEPEMEHHBIX B TOYKE.
[IpuBenuTe npuMeEpBI.

2. Cdopmynupyiite ornpeaeneHue Mpou3BOIHON MO HANpPaBICHUIO (PYHKIIUH HECKOJIBKHUX Iepe-

MEHHBIX B TOuKe. [IpuBenuTe npumepsl.

Uro Ha3bpiBaeTcs rpagueHToM GyHKIUHU B Touke? KakoB ero cmpicia?

4. Jlaiire ompenenenue nuddepeHIupyeMoil (GpyHKIMN HECKOJIBKHUX IEPEMEHHBIX B TOUKE.
Cdopmynupyiite cBoiicTBa nuddepeHupyemMpix GyHKIHI B TOUKE.

5. Yro HazpiBaercs auddepeHipanoM GyHKIIMA HECKOIbKUX nepeMeHHbIX? [IpuBenuTe nmpumep
UCIONIb30BaHus A depeHrana npu npuoIMKEHHBIX BHIYUCICHUSX 3HAUCHUN QYHKIUY.

w

3aoauu u ynpasxcnenusn
1. Haligute 9yacTHBIC MPOW3BOAHBIC (PYHKIIHH:

a) 7=2x>—xy’ +3y; 6) Z=X"—V; B) Z=XIn(y — x?);
2_
r) z=sin(x’y) - y?; 1) z:X—z; e) z=xy’e ™.
X+y

2. TIpoussoscTeenHas (ynkuus 3anana ypasuenuem ( =100+12K? +10KL + L. Haitzure
ypaBHEHHs MPeJIENbHBIX IPOLYKTOB KalluTana 1 Tpy/a.

3. Boumciute mpousBoamylo 1o Hampapienmio | =(1;,2) wu rpaguent dynkiuum
z=x>y —5xy* +3 srouke M (L 1).

4. Haiinute nuddepenuan GyHKIUU:

a) z=2x%—xy* +3y; 6) z=In(x— y?); B) Z =+/XYySiNX.
5. Beraucnute npubimkeHHo mpu nomomnwm auddepennuana:
2
— X
a) 3,01°%:6) z=x*—-y; B) Z _y=x —.
X

3ansaTue 11-12. HaxoxaeHue HanGo/IbIIEr0o H HAMMEHbIEro 3HAYeHUs] QYHKIIUM HEeCKOJIb-
KHMX IIepEMEHHBIX B 3AMKHYTOH 00/1acTH. MeTo HaMMeHbIIMX KBA/IPAaTOB
Teopemuueckue 6onpocui
1. [aiite onpenenenyue TOUKU MakcuMyMa (MUHUMYyMa) QYHKIUN HECKOJIBKUX MEPEMEHHBIX.
2. UYro Ha3bIBaeTCS KPUTHUUECKON TOUKON (PYHKIIMM HECKOJIbKMX NepeMeHHbIX? BepHo au, yto
BCSIKasi KpUTHYECKAsl TOUKA SIBJISIETCSI TOUKOM AKCTpemyma?
ChopmynupyiiTe 10CTaTOUHOE YCIOBUE IKCTpeMyMa (DYHKIIMH JBYX MEPEMEHHBIX.
4. ChopMmynupyiTe alrTOPUTM HAXOXKJACHHS HAMOOJBIIETO ¥ HAMMEHBIIETO 3HaYeHUN (HYHKIIUN
HECKOJIbKUX MEPEMEHHBIX B 3aMKHYTOM 00JacTu.
3adauu u ynpaxcnenus
1. Haligute kpuTH4YECKHE TOUKH (PYHKIIHH:

a) z=xy? —xy—xy®; 6) z=In(xy — y?).
2. Haiimute sKCcTpeMyMbl (DYHKITHH:
a) Z=X> =Xy + Y2 +9x -6y +20; 6) z=¢€

w

x/2

(x+Yy?).



3. Haiimute Han0oblIce ¥ HAaMMEHbIIEE 3HaueHNs (DYHKLIUK B 3aMKHyTOM 00mactu D :
a) 2=5x*-3xy+Yy?+4, Dix=-1 y=-1 x+y=1;
6) z=x>+2xy+2y?, D —1tpeyromuuk ¢ sepumnamu A(0; 0), B(3;3), C(5;1).

3ansaTue 13. IousTue auddepeHUNATLHOI0 YPABHEHHS] U €ro pelleHHsl. YPaBHEHUs C
pa3esIlIMMHCS epeMeHHbIMHU
Teopemuueckue 6onpocul

Jaiite onpenenenue auddepeHnnanbHOro ypaBHEHMs U ero nopsiaka. [IpuBenure npumMepsl.
Urto Ha3bIBacTCs pelieHneM OOBIKHOBEHHOTO TP PEpEeHIINATHHOTO YPpaBHEHUS?
Cdhopmynupyiite 3agauy Komm mis muddepeHanbsHoro ypaBHEHUS TIEPBOTO MOPSIIKA.
Haiite onpeneneHue obmiero (4acTHoro) pemeHus auddepeHInaIbHOTO YPaBHEHUS TIEPBOTO
Mopsi/IKa.
5. Kakoe ypaBHeHHE Ha3bIBaCTCS YpaBHEHHEM C pa3elAOIUMU mepeMeHHbIMU? KakoB ero

oOmuii uaTerpan’?

el A

3aoauu u ynpasxcnenus
1. SIBnsercs nu naHHas QYHKIUS PEIICeHHEM yKa3aHHOTO AudQepeHnaibHOro ypaBHeHUs ?

a) y=5x", xy'=2y; 6) y=§, y'=x"+y*.
2. Pemnte ypaBHEHHSI C Pa3ICIISSIONIUMKCS IEPEMCHHBIMH:

a) X’y —y=0; 6) X+xy+(xy+x)y =0;

B) (X% -1y =-2xy?; r) xydx+(x+1)dy=0.

3. Haiimute yacTHOE pemieHHe JaHHOTO IU((EpeHIINaTbHOTO YPaBHEHNUs, YAOBIETBOPSIONIEE
yKa3aHHOMY HayaJlbHOMY YCJIOBHUIO:
a) Xy'+y=y%, y)=05; 6) 2y'x—-y=0, y(4)=1.
3ansitue 14. OqHopoaHbIe ypaBHEHHMS M YPABHEHMS B NOJIHBIX JH(depeHnnanax
Teopemuueckue éonpocut
1. Chopmynupyiite onpenenenue oqHopoaHo pyHkuuu N-ro usmepenus B obnactu. [Ipuse-
JUTE IPUMEPHI OJJTHOPOIHON U HEOTHOPOAHOMN (HYHKIUH.
2. Kakoe ypaBHeHHE Ha3bIBAE€TCS OJJTHOPOJHBIM AU(PepeHINaTbHBIM YPaBHEHUEM TIEPBOTO 110-
psanka?
3. C momomipio Kakoi 3aMeHbI OJIHOPOJIHOE ypaBHEHHE MOXHO CBECTH K YPaBHEHHIO C pasjie-
JSIFOIIAMUCS TIEPEMEHHBIMU ?
4. JlaiiTe onpeesieHUe ypaBHEHU B MOJHBIX U depeHIanax.
5. CdopmynupyiiTe HEOOXOAUMOE M JOCTATOYHOE YCJIOBHE TOTO, YTO YpPaBHEHUE SBIISICTCS
ypaBHEHHEM B MOJHBIX AU depennnanax.
6. Kak MoxHO HaliTu 0OIIMI UHTErpall ypaBHEHUS B OJIHBIX AU depeHnnanax?
3adauu u ynpaxcnenus
1. Pemmiute ogHOopoHble U depeHnnanbable ypaBHEHUS:
a) y,:_x;y; 6) (x* —3y?)dx+2xydy=0.

2. Haiinute yactHoe pemieHue nupdepeHnalbHOr0 ypaBHEHUs (X2 + yz)dx— 2xydy =0,

ynosnetsopsiiomee HauansHomy yenosuio Y(0) =4.
3. Pemnite ypaBHEHUs B OJHBIX AU QepeHnanax:

a) (x? —y)dx+xdy =0; 6) (3x% +2y)dx+(2x-3)dy =0.



4. Pemnre 3a1aqy Komm JUIS Qg epeHIaTbLHOro yYpaBHEHUs
X X

(x+ e;) dx+e’|1- X dy = 0 u nawansnoro ycnosus y(0) = 2.

3ansrTue 15. JIluneiinbie 1udPpepeHnnaibHbie YypaBHEeHHs NEPBOro MopsiaKa
Jluneiinbie oqHOpoaAHBbIE U PepeHIIHATbHbIE YPABHEHUSI BTOPOT0 MOPSAIKA
Teopemuueckue 6onpocul
1. Yro Ha3wIBaeTCs TMHEWHBIM U QepeHITNAIBHBIM YPaBHECHHEM MIEPBOTO MOpsIKa?
2. Kaxoe nuneitHoe nuddepennuanbHoe ypaBHEHHE IEPBOrO MOPSIKa HA3bIBACTCS OJHO-
poausiM? HeogHopoaubsiM?
3. KaxkoBa ctpykTypa oO1iero pemeHust IMHeHHOro Aud dhepeHIaasHOoro ypaBHeHUS ep-
BOTO nopsiaka’?
4. Kakue MeToibl pelieHus TUHEWHbIX U depeHInanbHbIX YpaBHEHUN IEPBOro MOPsAKa
Bri 3naere?
5. B uem cymnocTs MeTona Jlarpamxka (Bapuamuu MpOU3BOJIBHOM MOCTOSHHOM) MOMCKA
00mIeTro pemeHus TMHSHHOTO HEOJHOPOAHOTO MU HEepeHIINATEHOTO YPaBHEHHS TIEPBO-
ro MOpsIKA.

6. MaiiTe ompeneneHue JUHEHHOro IU(QEpEeHINATIBLHOIO YpaBHEHHUS BTOPOIO MOpsaKa.
[IpuBenuTe mpUMeEpBI.
7. Kakoe nuHeitHoro auddQepeHnnanbHOro ypaBHeHUs! ypaBHEHUE HA3bIBAETCS OJJHOPOI-
HBIM?
8. Cdopmynupyiite TeopeMy 00 001IeM peleHu JUHeHHOoro quddepeHInalbHOTO ypaB-
HEHUS.
9. KakoBa cTpykTypa OOIIEro peuieHus: JUHEHHOro OJHOPOAHOro Au¢depeHnalbHOTO
ypaBHEHHUS BTOPOro HopsiaKa?
10. MaiiTe onpenenenue GpyHAaMEHTAIbHON CHCTEMbI PELICHUN JIMHEHHOIo OJHOPOIHOTO
nuddepeHInaIbHOTO YPaBHEHNS BTOPOT0 MOPSAKa.
11.Kak HaliTu yHIaMEHTAJIbHYIO CUCTEMY PEIIEeHHH JIMHEWHOTO 0IHOPOAHOro AuddepeH-
[[MAJILHOTO YpPaBHEHMsI ¢ MOCTOSHHBIMU KO3 duireHTaMu (B 3aBUCUMOCTH OT KOpHEH
XapaKTEPUCTUYECKOTO ypaBHEHHUS)?
3aoauu u ynpasicnenun
1. Kakue u3 npuBefieHHBIX TU(GepeHIHaTbHbIX YPaBHEHUI SBIAIOTCS TUHEHHbIMU auddepen-
[MAIbHBIMU YPaBHEHUSMHM NepBoro nopsaka? Kakue u3 HUX SBISIOTCS OJHOPOJHBIMU, a KaKue
HEOJHOPOJAHBIMU?

a) Y +Xy=x’; 6) y —sinx-y%=x; B) Y+ x2y=0;
) Xy —/xy+e* =0; n Yy —Inx-y=0; ) Y +xy=4/y.

2. Haiigute obiiee pernenne TMHEHHOTO AU PEpeHITNaTBHOTO ypaBHEHUS:

0y~ 2y=2x56) y = X(y - xcos); ® X°Y'+xy +1=0.

3. Haiiure gactHOe peurenne auddepenrmansaoro ypasaenns Xy + Y —e” =0, ynosnerso-

psioee fanHoMy HadanbHoMy yenosuio Y(0) =1:

4. Kakue u3 npuBeICHHBIX AU(PPepeHInanbHbIX YPaBHEHUN SBISIOTCS JTMHEHHBIMU AU depeH-
LIMAJIbHBIMU YPaBHEHMSIMHM BTOpoOro nopsaka? Kakue U3 HUX SBISIFOTCS OAHOPOJHBIMH, a KaKUe
HEOJHOPOJIHBIMU?

a) V' +xy' =x%; 6) y'—sinx-y? =x; B) Y'+Xx°y=0;
Ny +xy =4y; n xy"+y —Jxy+e* =0.



5. lokaxute, yto QyHKUUU Y = e* u y= e 006pasyroT (hyHIAMECHTATBHYIO CHCTEMY peLie-
Huit uddepenumansHoro ypasuenus y' =Y.
6. Pemmnre muddhepeHnnanbHbIe ypaBHEHUS:

a) y'—4y'+3y =0; 6) y' -8y’ =0; B) Y'+4y +13y =0;

r) y'—8y' +16y =0; n y"'—16y=0; e) Y'=2y'+y=0.
7. Haiinure yactHoe pemenue quddepenimansaoro ypasnenus Y' + 4y =0, ynosnersopsio-
mee nagansubiM yostosuam Y(0) =1, y'(0) =0.

3anstue 16. JIuneiinble HeoqHOPOAHBIE TU(PepeHIATbHbIe YPABHEHUSI BTOPOr0 MOPSIAKa
Teopemuueckue sonpocut

1. [aiite ompeneneHne TUHEHHOTO HEOJAHOPOAHOTO MU((HEepeHIIMATLHOTO YPaBHEHHSI BTOPOTO
nopsiaka. [IpuBeaure npumepsi.

2. ChopmynupyiiTe TeopeMy 00 0OIIEeM PEIICHUH JIMHEHHOTO HEOJHOpoaHOro nuddepeHiiu-
aJIbHOTO YPAaBHEHHMSI.

3. KakoBa cTpykTypa 00mIero pemeHus JMHEHHOTO OJJHOPOJHOTO MU(QepeHIIHaTIbLHOTO YpaB-
HEHHUs BTOPOTO Nopsaka?

4. B uyem cymHocTh Metoza Jlarpana (Bapranuy NpOoU3BOJIbHBIX IOCTOSIHHBIX) MOMCKA 00I11e-
r'O pelIeHus TMHEWHOTO HEOAHOPOJHOTO MU (HEepeHIIMATFHOTO YPaBHEHHUS BTOPOTO OPSIKA.

5. B kakux ciaydasix ¥ B KaKOM BUJ€ MO>KHO HAWTH YaCTHOE pELIEHUE JTUHEHHOr0 HEOJHOPOI-
HOro Au(depeHInaIbHOr0 YpaBHEHH BTOPOTO MOPAIKA C TOCTOSHHBIMU KO3 PUIIieHTaMu
METOJIOM HEOTPEIeICHHBIX KOA(PDUITUESHTOB?

3aoauu u ynpasxcnenusn
1. PemnTe nuHEWHBIE HEOAHOPOAHBIE AH(QepeHIHaTbHbIE YPAaBHEHHS BTOPOTO MOPSAKA METO-
JioM Jlarpanxa:

" _ 1 ) 6 " _t
a)y—Y—;, ) Yy Yy =19X.
2. Pemute nuHelHble HEOTHOPOJAHbIE NU(depeHnanbHbIe YpaBHEHHUSI BTOPOrO IMOpsIKa MPHU
MOMOIIIM METO0J1a HEONpeAeIeHHbIX K03 PUIneHToB:

a) Y +y=x+1; 6) y' -2y +y=2e";
B) Y —8y +16Yy = COSX; )y —y=e”-x%

3. Haifnure wacTHOe pemenne muddepenmuansaoro ypapaenns Y + 4y’ = xe , YIIOBJIETBO-
psiomee nauansueiM yenosusim Y(0) =1, y'(0) =0.

3ansaTue 17. Uncnossbie paabl. [lonsitue ynciaoBoro psiza u ero cxoauMocts. Ilosoxurenn-
Hbl€ psiJibl. 3HAKOYepeayIMecs psaabl. AOCOTIOTHASA U YCI0BHAsA cxoaqumMocTh. [Ipu3nak
Jlelionnma

Bonpocwt ona camonposepku

1. aiiTe onpesesieHre YUCIOBOTO psisia, N-0i YaCTUYHON CyMMBI YHUCJIIOBOTO PsAJa, CXOIU-
MOCTH 9HCcIIOBOTrO psiga. ChopMynupyiTe HEOOXOAUMBIN MPU3HAK CXOAUMOCTH.

2. Kakwue psapl Ha3bIBAIOTCS TIOJOKUTEBHBIMU? [lepedncinTe MpU3HaAKH CXOJUMOCTH T10-
JIO’KUTEIIbHBIX PAJIOB.

3. Kakwue psiasl Ha3pIBalOTCS 3HaKOUYepeyromuMucs? Jlaiite onpeaeneHue abCOMOTHON U
ycIoBHOM cxonumoctu psina. Chopmymnupyiite mpusHak JIeiOHUIIA CXOAUMOCTH 3HAKO-
YepeayIOLIUXCS PSIOB.

3aoauu ona ayoumopHoi padoomaot
1. [loxa3aTh CXOAMMOCTb 11O ONPEAEICHUIO U HAUTH CYyMMY psJa



1 1 1
— .+ ——+....
1.2 2.3 n-(n+1)
2. I/ICCJ'IC,I[OBaTB Ha CXOJUMOCTDH C ITIOMOIIBIO HCO6XO,I[I/IMOFO IMIpHU3HaKa CXOANUMOCTH
>
~2n-1
3. HccnenoBarh Ha CXOAMMOCTH TOJIOKUTEIBHBIN Pl ¢ MOMOIIBI0 Tpu3Haka Jamambe-

2,100"
pa .
 n!
0 n+1
4. I/ICCJ'IC,I[OBaTB Ha CXOIUMOCTDH C IIOMOIIbBIO ITPU3HAKa KOH_II/I Z (3 )n .
- n
n=1
=1
5. I/ICCHGI[OBaTb Ha CXOOUMOCTD I1O0 HCpBOMy HpI/ISHaKy CpaBHeHI/ISI Z 2n .
— +Nn
n=1
6. HCCHGI{OB&TB pHI[ Ha CXOOUMOCTHD I10 BTOpOMy HpI/I3HaKy CpaBHeHI/Iﬂ i; .
n=1 (2n +1)2

7 I/ICCJIG,I[OBaTb pAaa Ha a6COHIOTHyI'O " YCJIIOBHYIO CXOOUMOCTDb i—(_l)n%L
1 v2n—1

CamocrosiTesibHas padora

3aaHus 11 CaMOCTOSITEIbHOM padOThI MPEITIOKEHBI K KAXKI0OMY MPAKTUYECKOMY 3aHsi-
THIO.

[Ipy n3ydeHun Kax 0 TeMBI Kypca B XOJ€E JICKIMH, a TAKKE HA IPAKTUYECKUX 3aHITHUIX
paccMaTpHUBAIOTCS PELIEHUs TUIIOBBIX 3aa4 [0 COOTBETCTBYIOIIEH TeMe. [ camocToaTenbHON
paboTHI CTyIEHTaM MPEIaraloTcsl aHAJIOTMYHbBIE 3a/1a4H, TT0O3TOMY OHU MOTYT BOCIIOJIb30BaThCsI
TUMH 00pa3laMu.

1 cemecTp
3ansitue 1. MHoOKecTBA M oniepaiuu HaX HUMHU. YUK cI0BbIe MHOKECTBA
Homawnee 3a0anue
1. Haimure AU B, A(1B, A\B, B\ A, AAB, ecin
a) A={1, 2,3}, B={4,5}: 6) A=[-13], B=[-13);
8) A=[0;2], B={0; 2} r) A={x|x=t*-t,teZ}, B={2;3}.

2. U306pasuTe ¢ MOMOLIBIO AUarpaMm Jiiepa-BeHHa MHOKECTBA TPEYTONBLHUKOB: A — MHOXKe-
CTBO BCEX TPEyrobHUKOB, B — ocrpoyromsreix, C — mpamoyromsreix, D — Tynmoyronsmsix,

E — paBroGenpennsix, F — paBHOCTOpOHHUX.
3. HaiiguTe nepecedyeHre MHOXKECTBA YETHBIX YHCENT U MHOKECTBA YUCEN, KPATHBIX TPEM.
4. Pemite ypaBHEHUS:

a) |3x—3|=-2; 6)|3—x|=2; B) | X2 + X|= X% + X.
5. Pemure HepaBeHCTBA:
a) | 2x+ 3| <1; 6) | 2x—1|>-1; B) | X—-1|—|x+1<3.

3ausrtue 2. IlonsaTue pynkuuu. OcHOBHbIE cBOIicTBA QyHKUMA. DYHKIMOHAJIbHbIE 3aBH-
CHMOCTH B DKOHOMHKE

Homawnee 3a0anue
1. Haiigute o0nacth onpeneneHust (pyHKIHIA:

a) f(x)=In(3-2x—x?); 6) f(x)=+/x—-3+x*+3x.

2. N300pa3ute rpaduku QyHKIMHA 1 IepeUnCcInTe OCHOBHBIE CBOWCTBA (PYHKIMIA:



a) f(X)=cosx+sinx; 6) f(x)=2arccos(x—1).
3. Haiinute MHOKECTBO 3HAUCHUI QYHKINHU. YKaKUTE, Kakue U3 QYHKIUN SBISIOTCS YeTHBIMH,

HCYCTHBIMHU, IIEPUOINYCCKUMH.

X2

a) f(X)=e 2 ; 6) f(x)=2""

4. Bennuuna goxona R ¢upmbl npu npousBoactee (| €IMHUIL IPOAYKIMU ONPEAEISIETCS 3aBU-

CUMOCTBIO R(q): 20° -39 +10, a wmsgepxku C  IpOM3BOACTBA —  3aBUCHMOCTBIO

C(q):5q + 2. Tlpu kakux oObemax mnpousBoacTBa (| (upma cMoxkeT cebe rapaHTupOBaTh

HauOOJIBIIYIO TTPUOBLIE?
5. 3aBucumocth crnpoca ( Ha HEKOTOpPHIM TOBap OT e€ro IeHsl [ 3amgaercs (QyHKIHEH

g=16—p. Ilpu kaxoii meHe ToBapa, MPUOBLIL OT €ro peanru3amMu OyJAeT HamOONbIIEH?

CKOIIBKO IPH 5TOM HYKHO IPOM3BECTH TOBapa?
6. B crpane A (yHKuuM crnpoca u npeioKeHus HekoToporo Tosapa umerot Bua  =10—2p

uS=4+p,ascrpane B Qpynkuun cnpoca u npemnoxenus sroro xe tosapa — = 20—3p
u S=2+2pP. Onpenenure paBHOBECHYIO LIEHY HA STOT IIPU TOPrOBJIE MEXKIY cTpaHamu A u

B . Vkazanue: paBHOBecHas 1ieHa HAXOAMTCS IIPU YCJIOBUHM PABEHCTBA UMIIOPTA M 3KCIIOPTA TO-
Bapa.

3ansTue 3. YncioBble MOC/Ie10BATEILHOCTH M UX cBoMcTBA. [Ipenes unciioBoii mociaenoBa-
TeJILHOCTH
Jomawnee 3a0anue

n-1 1
1. ITonw3ysick onpeneneHueM peaena, J0KaxxUTe, 4To I|m— =—
N—o0 2n 2
2. Beruncnute npezaen nociae10BaTeIbHOCTH:
3+l . n®+4n-1 . n®-1
a) Ilmﬁ; o) lim——; B) lim 3 ;
n>on®4+n°—n > 3n-1 NN 42
1+n%)t : _(2n 2"
(6 ) — n limlWn?+3n-n}; e) lim| — ———
n->x (14+n°)(L-n°) n—>e0 n>ol N+1 3

3ansTue 4. Boiuncienue npeueoB YUCJI0BBIX MOCJIe0BATEIbHOCTEH
Homawnee 3a0anue
1. Beruucnure npeaen nocaeaoBaTeIbHOCTH:

n 2n
a) Iim(l—ij . 6) Ilm(sn_ﬂ ; B) Iim(3\/n+2—§/ﬁ).

N—»o0 n+1 n—o\ 3N+ N—o0
2. Nlmeet nu mipeziest mocCiie10BaTeIbHOCTh
. 1—cos(zn _( n+1Y 0,2"
a) I|m¢; o) lim| ———| ; B) Ilm—’)
oo 2n+1 n—>o0 n n—=1+1g%n
3ausrtue 5. IIpenen GpyHKnuu B TOUKe M HA 0ECKOHEYHOCTH. 3aMeyaTeIbHbIe MPeaesbl
Jlomawnee 3a0anue
1. Berarcnure npeaensl:
. 3x% —6x . 3x% —6x 2x* —6x+4
a) lim———; 6) lim——; B) |Im—;
x=2 2X+4 x—=2 2X—-4 x—1 3)( —X-2
_J2x—x _(x+2Y
r) lim , ) lim| =—= | ; e) lim(1+3x)"*;
x=>2 X—2 x—o\ X — x—0



x2sin? x . 1—cos5x . sinx
— 3) lim : u) lim

x=0 /x4 4 x2 — x? ' x—>71—COSX

2. lokaxwure, yTo GyHKUusA Y = SIN X He umeer npegeia mpu X —» 00,

x) lim
x—01—C0S X

3ansaiTe 6. HenpepoiBHOCTH (pyHKIMH B Touke. Kitaccupukanus Ttouek paspbiBa (PyHK-
nuu. CpoiicTBa (yHKIHMI, HeNPePbIBHBIX HA OTPe3Ke

Homawnee 3a0anue
1. Uccnenyiite pyHKINIO HA HENPEPHIBHOCTh M CXEMAaTHYHO MOCTPOIiTE ee rpaduk:

1, npu X <0,
1 X
a) y=X—|X|[; 6) y=3*%; B) y=<x*+1, npu0< x<1,

Inx, npux>1.

sin(x* — 5x)

e1/ X

3. JIOKaXHTe YTO ypaBHEHHE 4/x+1—x3+10=0 umeer xors G5l OJIUH KOPEHb.

2. Jloxkaxwure, 4to PpyHkuusa Y = sBysieTcs orpanndenHoi Ha orpeske [1;10].

3austusa 7. [IpouzBognas pynkuum B Touke. [IpaBuiaa nuddepennuponanus. [poussoa-
Hble BBICHINX MOPSAKOB

omawinee 3a0anue
1. Haliagute npou3BOaHYIO QYHKIIUU:

2 .5

a)yzsl/?—xlnxz; 6)y:XSin\/;; B)y:#;
X

r) y=+/xarcsinx; n)y=(x-/x); e)y:—“arCth.
X

2. Hanumute ypaBHEHHs KacaTelbHBIX K Tpapuky GyHKImMH Y = 2x° + X —1, napannensHbx
npsimoii Y = 7X.
3. Haiinure muddepennnan GpyHkumm:

a) y=2x>—10x; 0) y =arctg 2x; B) ¥ = X—arccos X.
5. Haiigute npon3BoIHbIE BTOPOTO MOPsIKa GYHKIHU:
inx _
a) y=xInx2; 6) y =X, B) y=xe ™.
X

3ansaTue 8. I'eomeTpuyeckuii cMbic1 Npou3BoaHoM. Anddepenunan GyHKINU U ero npu-
MEHEeHHe.

Homawnee 3a0anue
1. CocTaBbTe YpaBHCHHA KaCaTCIbHBIX K KPUBBIM U HOCTpOfITe KpPHUBBIC U KaCaTCJIbHEBIC!

a) Yy=— Broukax X=—1u X=4; 6) y=4X— X’ B TouKax mepecedecHns ¢ ocbio OX.
X

3
2. Haiinure muddepennuan ynxnuu Y =3 .
3. Haiiaure ¢ momomisto quddepennuana npubmmkenHoe 3Hadenne Beipakenns 1N0,98 .
3ansaTne 9. OcHoBHbBIE Teopembl AU PepeHUNATBLHOr0 Hcuncaenus. UccienoBanue PpyHk-
IHMH C NOMOIUbIO IPOU3BOAHOM

Homawnee 3a0anue
1. Beruucaure ¢ noMouibio npasuia Jlonurans npeaesnst:



- - 2
a) lim2=31NX.. 6) lim — X . B) |im(1— 1 j

x—0  x3 ’ x—0 X +1—e* -0\ X e*—-1

2. Uccnenyiite pynkuuio Y = (X2 + X)INX Ha skcTpeMyM, MOHOTOHHOCTB, OTIPEIETHUTE TIPO-

MEXYTKH Ha KOTOPBIX rpaduk GyHKINU SIBISIETCS BBITYKIBIM BBEpX (BHH3). CXeMaTUYHO H300-
pasure ee rpaduk.

2x% -1
X+1
4. TIpoBenuTe MOJTHOE MCCIeI0BaHNE QYHKIMHE Y = X€ °* U ToCTpoiiTe ee rpaduk.

3. Haiimure acuMntoTel rpadguka QyHKIUu Y =

3ansiTue 11. [Ipumenenne nuddepeHUAIBHOIO HCUYNCIEHUS B IKOHOMHUKeE. 3a1a4l HA Oll-
THMH3ALHIO.

Homawnee 3a0anue
1. HaiimuTe HanMeHbIIee ¥ HanOoblee 3HaYeHNS (DyHKIINU:

2 .
a) Yy=3X" - XX, xe[0;1] 6) y=Xx-2Inx.
2. Ha cTpanmuIle TEKCT JOJKEH 3aHUMaTh 384 cM?. BepxHee u HIKHEE MO JOKHBI OBITH O 3
CM, JieBOe M IpaBoe — 1o 2 cM. Eciau npuHUMaTh BO BHUMAaHUE TOJIBKO SKOHOMMIO OyMaru, To

KaKOBBI JIOJDKHBI ObITh HAaU0O0JIEEe BHITOHBIC Pa3MEPhI CTPAHUITBI?
3. B HekoTopoii cTpaHe Mpy U3y4eHUU MOTPEOUTETHCKOTO CIpOca Ha MallOIIeHHbIE TOBAPHI ObLIa

2J(J +3)
2
J+1
ATOM CTPaHBbI, JJIsI KOTOPBIX CIPOC HA MAJIOLEHHBIE TOBAPHI CAMbBI BBICOKHU.
4. Gupme «Anbda» MOCTYNWIO MPEATOKEHUE BHITIOJHUTH 3aKa3 Ha MPOU3BOJICTBO HEKOTOPOM
npoaykuuu oobema (. M3BecTtHO, uTO QyHKIMS A0X01a (PUPMBI IPU BHIIOJHEHUH 3TOTO 3aKa3a

oJrydycHa (1)YHKI_[I/I$I TOpHKBI/ICTa X= . OHpe,Z[eJ'II/ITe A0XOAbl TPYIIIIbI HACCICHUA

2
R(q) =(0° —q+11; pynkuus usmepikek MpOM3BOACTBA — C(q) =50 +1. IIpu kakux oObe-
Max Mpom3BojcTBa (| GpUpPMe UMEET CMBICI OPAThCS 3a BBIIOJHEHHE JAHHOTO 3aKa3a’

3anaTue 12. Heonpenenennbiii naTerpajg. HemocpeacreeHHoe MHTErpHpPOBAHUE M HHTE-
rpUPOBaHHE METOI0M 3aMeHbI

Jlomawnee 3a0anue
1. Haiinute HeonpeneeHHbIE NHTETPAIbL:
a) [x*(3—x)dx; 6) J(\&—X)dx; B) 2 gy
X J X+3
1
1 o . 2 (" dX
—-ex dx; xsin(x<) dx; —_;
& JXZ ﬂ)J ( ) e).) X2—6X+1O
: f dx ) J dx : [ dx
X —, — nu —
x* +6Xx—8 V2x2 - 8x J \/8x —4x°
: (2x -1)dx )J(l—x)dx_ : (" arctgxdx
K T I -, M _—.
VX2 =X +2 VX + X J 1+%°

3ansaTue 13. UnTerpupoBanue no yacraM. UHTerpupoBanne pauoHaIbHBIX Apo0dei
Homawnee 3a0anue
1. Haiigute HeonpeieneHHbIE HHTETPAJIbL:

a) [Xcos2x dx; 6) jlnzxdx; B) stmxdx;

cos? x



)J dx e)Jsz—de
! X(x +1)?° x* +1

3austue 14. UHTerpupoBaHue TPUTOHOMETPUYECKHX (PYHKIHII M HEKOTOPBLIX HPPALHO-
HaJbHOCTEH

Homawnee 3a0anue
1. Haiinute HeonpeieeHHbIE MHTETPAJIbI:
sinx . . COS X
a)j : 6) [sin2xsin6xdx; B)J
cos? 1+ cos x

X 2 X
) dx; ) [V9 —x“ dx; )J—.
' J\/X+l g I ) X~/ 2X — X2

3ansaTue 15. OnpeneneHHbI HHTErpaja v ero BbIYUCIEHUE
omawnee 3a0anue
1. Boruucnute onpeaeneHHbIe I/IHTCFpaJILI'

3 /2
X+ l d
a) j(3x2 —2x+5)dx; 6)J X; B) [cos3xdx;
-1 0
9 ) 3
X 2 : x-1
r) dx; n [(x—1)sin2x dx; e) Jz— dx
Ix +1 1 X“(x-1)
1 2
3anstue 16. 'eomeTpuyeckue 1 IKOHOMHUYECKHE NPHUJIOKEHHUS ONIPeleJICHHOT0 HHTerpaJjaa
Homawnee 3a0anue
1. Beraucnute miomaau Gpuryp, orpaHudeHHbIE THHUSMU:
a) y=Inx, y=0, x=e; 6) y=x>+5x, y=—x?+X+6.

2. Onpenenute 00BbeM BBITTycKa NPOMYKIMH Hpu mpousBoxuTensaoctu tpyaa J(t) = 11te O

3a MepBbIe MATh YaCOB PAOOTHI.
3. KpuBas cripoca Ha HEKOTOpbIii ToBap ommchiBaeTcs ypapaennem ( = 50— 2, a kpusas npeio-

enus — ypapaenreM S = 5+ 3 . Haiiure nammiex notpeduress.

3ansaTue 17. HecoOcTBeHHbIE MHTETrPaJIbI
Homawnee 3a0anue
1. UccnenoBarh CXOAMMOCTh HECOOCTBEHHBIX MHTETPAJIOB:

+00 1 +0
)de_ 6)J dx )dex_
a) | —&; ; B ;
x> 1-x? x? +1
1 0 0
1 +00
T2 dx dx
(S X dx; —_ .
r) (jj 1) 3t e) 1x|nx
0
2 cemecTp

3ansaTue 1. Heonpenesennblii naTerpaa. HemocpeacrseHHoe HHTerpHpoOBaHue M MHTEIPHU-
POBaHHE METOA0M 3aMEHBbI
Homawnee 3a0anue



1. Haiinute HeonpeaeieHHbIE MHTETPaIbl:

X = x)? [ 2X
x*(3—=x)dx: 6 J(—dx; =2 dx:
2 I ( ) ) X B)J X+3
i (" dx
— .exdx: xsin(x?) dx: - .
g J I[)J ( ) e).) X2—6X+1O
f J dx [ dx
) | o 3) | — u) | ——;
X2 +6X — 8 V2x2 —8x J /8x — 4x?
(2x-D)dx 1)dx _ ) (1—x)dx " arctgxdx

n) | —/——— M)
! 2
VX2 —X+2 VX2 + X J 1+X

3ansaTue 2-3. UnTerpupoBanue no yactsiM. UHTerpupoBanme pannoHaJIbHbIX Apoodeii
Homawnee 3a0anue
1. Haligute HeonpeaeneHHbIe MHTETPAJIbL:

a) [Xcos2x dx; 6) [In? x dx; B)JXSngdX;
COS” X

)j )J dx )Jsz—xdx

r _— e —_— .
x? +1 ! X(x +1)* x? +1

3austue 4. UHTerpupoBaHue TPUTOHOMETPHUYECKUX (PYHKUMHA M HEKOTOPBIX HPPAIHO-
HaJbHOCTEH

Homawinee 3a0anue
1. Haliqute HeonpeieeHHbIE MHTETPAJIbI:
sin X i . COSX
a)f >—adx; 6) [sin2xsin6xdx; B) f—dx;
COS” X 1+ cosx

3
X
r)J Ux dx ; II)IV9—X2 dx ; e)JL.
Jx+1 XN 2X — X2
3ansTie 5-6. OnpenejaeHHbI HHTErPaJ U €ro BLIYHCIEHHE

Homawnee 3a0anue
1. Beruucnure onpeneneHHble I/IHTeraJ'ILI'

j w2

a) ,[(3x2—2x+5)dX; 6) JX—H-dX » feosaxdx.
_1 0
9 3

)j i )f(x 1sin2x dx; e)J x-1
r | B ’ _—
Ix +1 A 1 X2 (X —1)
1 2

3ansaTue 7. [eoMeTpuyecKue U IKOHOMHUYECKHE MPUIOKEHHSI ONMpPe/IeJIEHHOr0 MHTerpaJia
Homawnee 3a0anue
1. Beraucnute minomaau Gpuryp, orpaHudeHHbBIE THHUSIMU:
a) y=Inx, y=0, x=e; 6) y=x>+5x, y=—x?+Xx+6.

2. Onpenenute 00BbeM BEITTycKa MPOXYKIMH mpu mpomsBoxuTensaoctn tpyaa J(t) = 11te O

3a MepBbIe MATh YacOB paObOTHI.



3. KpuBas cripoca Ha HEKOTOPbIi ToBap onuchiBaercs ypasaennem ( = 50— 2, a kpusas npemio-

KeHust — ypaBHenreM S = 5+ 30 . Haiinure usmmuiek norpeburersi.

3ansTne 8. HecoOCTBEeHHbIE HHTETPAJIbI

Homawnee 3a0anue
1. I/ICCJ'IG,I[OBaTB CXOANMOCTHh HeCO6CTBeHHbIX HHTCTPAJIOB!:
+00 1 +00
) dx 6) [ dx ) J X dx
a A 1 ) B 1
x3 J1- x2 x2 +1
1 0 0
1{, —+00
o 2 dx dx
r) | e " dx; n) T e) | — .
0 o 1- X4 xInx
0 1

3ansatue 9. lloHaTHe (PYHKIMM HECKOJBbKHUX mNepeMeHHbIX. Ilpeaen m HempepbIBHOCTH
(GyHKUMH HECKOJBKHMX NepeMeHHbIX

Jlomawnee 3a0anue
1. M306pa3ure obaacTb onpeaeneHus QyHKIuu:

X
a) Z=+/X+Y; 6)z=In—o——-—; B Z=—.
X“+y -4 y
2. IlocTpoiiTe MMHUYU YPOBHS JUIst 3HaYeHUH GyHKuu -1; 0; 2:

2
—X

a) Z2=X°+V*+3; 6 z=x’-V; By 7= ~

X

3austue 10. YacTHble npon3BoaHbie QyHKIMU HECKOJIBKUX NepeMeHHbIX. Jnddepennuan
Homawnee 3a0anue

1. Haliaute yacTHbIE TPOU3BOAHBIE (PYHKIIMH:
X

a) 2=3xy +xy’ —4; 6) Z=X y+i; By z=g’:

Jx
2
r) z=(tgy-cosx)?; m) z=+xy® —3/x%y; e)sz—yz.
In(xy~)
2. Boluuciure npousBogdyro no Hampasnenmioo | =(—=11) wu rpagument ¢ynxium
z =In(xy + xy?) B rouxe M (L 2).

3. BbruucanTe, Ha CKOJIBKO MPOLIEHTOB MPUOIMKEHHO MU3MEHUTCS CIPOC, OMUCHIBAEMbIN (yHK-

_ 2
maeit Z=5474e V""" e N — umcno IPOM3BOIUTENEN TOBapa, a ) — II€Ha TOBapa, eCIu

YHUCIJIO MMPOU3BOIUTENEH TOBapa ymeHbmuTesa Ha 1%, a 1iena Bo3pacret Ha 1%. Ha peiake nmeeT-
csl 7 Ipou3BOAUTENIEH, [IEHA TOBApA COCTABIISIET 2 V.€.
3ansaTue 11-12. HaxoxkaeHue HanGoJIbIIEr0 H HAMMEHbIEr0 3HAYEeHUsI PYHKIIUN HECKOJIb-
KHX NlepeMeHHbIX B 3aMKHYTOM o0JiacTi. MeTo HanMeHbIINX KBA/IPATOB

Homawnee 3a0anue

1. Haliaute kpuTHieckre TOUKH QyHKIMU Z = 3x?% — 2y\/§ + 0,5y2 — 56X .

2
2. Haitzme sxctpemymsr dyrxmn Z =€ 2 (X2 +Y).



3. Haiinure nanbonbinee 3uauenue bynxmm Z = 4X% — 2XYy + y2 —8X B 3amkHyTOI 0ONacTH
D, OTPaHUYECHHOMN JIUHUAMHU X = 0, y= 0, 4X + 3y =12.

3ansatne 13. Ilonsitue nuddepeHUATBHOIO YPaBHEHNsI U €ro pellleHUusl. YpaBHeHHUsl ¢
pa3ae s iOIUMHCH NepeMeHHbIMHU
Homawnee 3a0anue

1. SBusercs mu dymkmms Y = +e* peumienueM U depeHnaNIbHOr0  ypaBHEHUS

y"—3y' +2y=07?
2. Pemmure nuddepeHnumaibabie ypaBHEHUS:
a) xyy' =1-—x%; 6) (1+e")yy' =e*; B) x(y—1)dx =(x?+1)dy.

3. Haligure yactHOoe pemenue nuddepeHInanbHOro ypaBHEHUS y’ctg X+y= y2 , YIOBIIETBO-

pstroriee HavansHOMy yenosuto Y(0) =—1.

3ansitue 14. OqHopoaHbIe ypaBHEHHUS U YPABHEHHA B NOJHBIX JH(depeHuanax
Homawnee 3a0anue
1. Pemmure nuddepeHnuanbaple ypaBHEHUS:
y

a) xy':y—xe;; 6) (Xx+2y)dx—xdy=0;
B) Y2 +X2y =xyy'; r) 2xcos® ydx+(2y —x?sin2y)dy =0.
2. Haitnure qactHoe pemenne muddepenmuansaoro ypasrenns (X2 —3y?) dx+2xydy =0,

yIoBIeTBOpsIOee HauanbHoMy ycnosuio Y(2) =1.
3anstue 15. J/Iuneiinble AudpepeHnnaibHbIe ypABHEHUS NEePBOro MOPsIKa
JInneiinblie ogHOpoAHbIe I depeHIATbHbIEC YPABHEHUS] BTOPOI0 MOPSIAKA
Homawnee 3a0anue

1. Pemute nuHelHble 0HOPOIHBIE TU(depeHIINaTbHbIE YPAaBHEHUS:

a) y'+y —2y=0; 6) y'+8y' =0; B) y' -4y +12y =0;

r Y +4y'+4y=0; n y'+16y=0; e) y'—2y'—y=0.
2. Haiinute yacTHOe pelieHHe TaHHOTro AuddepeHInalbHOTO YpaBHEHMS, yJOBIETBOPSIOIIEEe
YKa3aHHBIM HaYaJIbHBIM YCIOBHSIM:

a) y'+y' =0, y(0)=1, y(0)=2; 6) y'-4y=0, y(0)=y'(0)=1.

3anstue 16. JIuneiinble HeoqHOPOAHBIe TU(PepeHINANbHbIC YPABHEHUSI BTOPOrO MOPSIAKA
Homawnee 3a0anue
1. Pemnte nuHelHbIe HEOAHOPOAHBIE (P PepeHIINATBHBIC YPAaBHEHUS:

" 1 " 3x
a) y'+4y= ; 6) Yy + Yy =xe>;
COS 2X
B) Y =2y +3y =sinx; r Yy -y —2y=x-x%
m Y +4y +4y=e?; &) Y+ Yy =x°.

2. Haiinute yactHoe pemieHne AudQepeHInanbHOro ypaBHeHHs y” - 2y’ = xe* , YAOBJICTBO-

psioutee Hauansubv yestousim Y(0) =1, y'(0) =0.

3anstue 17. Yucaosbie psaabl. [loHsiTHE YUCTI0BOr0 psiia v ero cxoauMocThb. Ilosoxuresnb-
Hble psiJbl. 3HAKOYepeayIuecs psabl. AOCOTIOTHAS U YCJI0BHAA ¢X0AUMOCTh. [Ipu3Hak
JleiiOHnIa



Jlomawinee 3a0anue
1. HccnemoBaTh Ha CXOJUMOCTh [0 ONPEACICHUIO M HAWTH CyMMy psaa

e 1
Z;‘ (3n-2)(3n+1)
2. I/ICCJIGI[OBaTb PsAbI HA CXOOMMOCTD:

a>z 6)2( - 2”” )Z( L

6. KpnTeplm OLICHUBAHHUA PE3YJAbLTATOB OCBOCHUA NTUCHUIIJIHHDBI (MO)Iy.]'[H)

6.1. OneHo4Hble Cpeacrea 1 KPUTEPUH OLICHUBAHUA 1JIsT TeKleIeifI arrecranuu

1 cemecTp
Kontpoabnas padora Nel (TunoBasi)
1
1. Haiinute obnacte onpenesneHuss yHKuuu Y = .
—logs(x—2)
2. Broruuciure:
n2+n+1_ : n-1

a) lim ——————: 6) lim .
e n -1 )”*an2+3n+1

3. Brryucnure:

) —5X+6 . SIn7x tg2x
a) lim —+——; 6) lIm ———
2 x—0 2
Xx—>2x° —8x+12 X
4. UccnenoBaTh QYHKIIMIO HA HETIPEPHIBHOCTh U YCTAHOBUTH XapaKTep TOUEK pa3pbiBa
X1
X2 —3x+2

4. Wccnenyiite pynkuuio Y = X3 + 3X u mocTpoiite ee rpaduk.

Kpurepun oneHuBaHus KOHTPOJILHOM padoThl Nel
1. HopMmbl olieHHMBaHMS: Ka)K[0€ MPaBUIBHO BHINOJHEHHOE 3aJaHHE olleHHBaercs B 1 Oami, ¢
BO3MOXKHOCTBIO Tpaganuu B 0,25 Gamna.
2. lIkana oueHnBaHus pabOTHI:

Ne Orenka KomnuectBo Oamios
1/
1 OTan4HO 4,75-5
2 Xopo1io 3,75-4,5
3 Y 10BAETBOPUTETHLHO 3-3,35
4 HeynosnerBopurenbHO MeHee 3
2 cemecTp
2 cemecTp

Kontpoabsnas padora Ne2(Tunoas)



1.

0 n2
n=1 3n .

Hccnenyiite Ha CXOAUMOCTD psif:  0)

BBIYKMCIINTE YaCTHBIE IPOM3BOHBIE QYHKIMH Z = X2 Yy — Xy + X Btouke M (L, — 2).

. 2
Haiinute yactHoe pemenue auddepeHnnanbHOro ypaBHeHus neporo nopsiaka Yy = Xy,

yIoBIeTBOpsTIomee HauansHoMy yenosuio Y(1) = —1.

Haiigure o6mee peurenne mupdepenuuansaoe ypasuenne: Y +9Y +4y =0,

Kpurepun oueHuBaHusi KOHTPOJIbHOMH padoThl Nel
Hopwmbl onieHuBanus: Kaxa0e MpaBUIBLHO BBIOJHEHHOE 3aJaHUE OlleHUBaeTcs B 1 Oami, ¢

BO3MOKHOCTHBIO rpaganuu B 0,25 Gana.
2. lllkana oneHuBaHus pabOTHI:

Ne Onenka Koauuectso 6a11oB
/1

1 OTiIn4HO 3,75-4

2 Xoporo 3,25-3,5

3 VY 10BIE€TBOPUTEIIHHO 2,25-3,0

4 HeynosnerBoputenbHO MeHee 2

6.2. OueHo4HbIe CpeACTBA U KPUTEPHHU OLlEHMBAHUS /LIS IPOMEKYTOYHOH aTTeCcTalluH
1 cemectp
Teopernyeckne BONpPOCHI 1 CAMOIIPOBEPKH
[TonsiTne MHOXKecTBa. Oniepauy HaJl MHO’KECTBAMHU M MX CBOICTBA.
JlexapToBO NpOM3BEACHUE MHOKECTB. bUHApHOE OTHOLIEHHE.
[TonsTHe QyHKIMM OHON NEPEMEHHON U ee CBOMCTBA.
HucnoBsle MOCIENOBATENBHOCTH U MX Ipeneisl. TeopeMa 0 €IMHCTBEHHOCTH IMpeaena Io-
CJIEI0BATEILHOCTH.
beckoHEeYHO Masble IMOCIEA0BATEIBHOCTH U UX CBOMCTBA.
Teopema 00 apudmeTndeckux JeiHCTBUAX HaJ| IOCIEI0BATEIbHOCTIMU U X MpeAeIaMH.
Onpenenenue npeaena GyHkuu B Touke 1o Komu. Teopemsl o npenenax GyHKIUU B TOUKE.
| u |l 3ameuarenbHbIE TIPEIETBI
beckoneuHo masnble GyHKIMU B TOUKE. DKBHUBAJICHTHbIE OECKOHEUYHO MaJlble.
. HenpepsiBHOCTH pyHKIIMM B Touke. Kiaccudukanus Touek pa3pbiBa.
. CBoiicTBa (yHKIMI HETIPEPBIBHBIX Ha OTPE3KE.
. [lonsitue nmponsBogHON pyHKIMU. ['eoMeTpruecKkuii CMbICT TPOU3BOAHOM.
. IIpaBuiia BeIuMCIIEHNs TPOU3BOAHBIX. [IprMepsl.
. Auddepenunpyemocts pyHkuuu. Cs3p nuddepeHupyeMocTy U HEMPEPHIBHOCTH.
. Anddepennnan pynkuuu. [Ipumenenue nuddepeHiuanbl K puOImKeHHBIM BRIYHCICHUSM.
. Teopembr ®epma, Posuts u Jlarpanxa.
. IIpaBuno Jlonurans. [Ipumepsl.
. UccnenoBanne pyHKIIMY HA MOHOTOHHOCTb. DKCTPEMYM.
. Beimykiiocts u BorHyTocTh rpaduka ¢pynkiuu. Touku neperuoa.
. AcuMNTOTHI rpaduka QyHKIHUH.
. IlepBooOpa3znas. HeonpeneneHHbIi HHTETpall U €T0 CBOKCTBA.
. 3aMeHa MepeMEHHON B HEONPEAEIeHHOM uHTerpaie. [Ipumepsr.
. IHTErpupOBaHue Mo 4acTsM B HEONpeAeIeHHOM uHTerpaie. [Ipumepsl.
. IHTerprpoBanne parmoHaIbHBIX APOOCH.
. IHTerpupoBaHue TpPUrOHOMETPUIECKUX (PYHKIUH.
. OnpeneneHHbl THTErpal, €ro TeOMETPUUYECKHUI CMBICT U CBOMCTBA.



27. aTerpan ¢ nepeMeHHbIM BepXHUM npeaeioMm. @opmyna Hetorona-Jlelbuuna.
28. 3aMeHa MepeMEHHON B OIPEICICHHOM WHTETrpalle.

29. 'eomeTpruecKue MPUIOKEHHSI ONPEACTICHHOTO HHTETpaia.

30. [TonsiTHe 0 HECOOCTBEHHBIX MHTETpanax. [Ipumepsl.

KpuTtepuu BhIcTaB/IeHHS 3a4eTa
3adeT BBICTAaBISACTCSA MO pe3yibTaTaM pabOThl CTYAEHTa B TEUEHHE CEMECTpa COIIACHO
[Tono)xeHnI0 O TEKyIeM KOHTPOJE YCIEBAEMOCTH M IMPOMEXYTOYHOW aTTECTAIlMH CTYJCHTOB B
¢denepalbHOM TOCYAApCTBEHHOM OIOJDKETHOM 00pa30BATEIbHOM  YUPEXKICHHUU  BBICHIEIO
npodeccuonanpHoro  oOpazoBaHusi  «CMOJEHCKMII  TOCYJapCTBEHHBIH  YHHBEPCHUTET»
(yTBepikIeHO puKa3zoM pekTopa ot 24 anpens 2014 r. Ne01-36).
JInst momyveHust 3a4eta CTYJCHT JIOJDKEH:
e yMETh OTBEYATh HA TEOPETUYECKUE BOIPOCHI, PACCMOTPEHHbIE HA JEKIHIX (TeopeThye-
CKHe BOIPOCHI [uisi camornpoBepku (1 cemectp));
e yMETh pelIaTh 33Ja4M, MPEI0KEHHBIC Ha MPAKTHYECKUX 3aHATHSIX;
e  BBINOJHUTH KOHTPOJIBHYIO pabOTy IO OCHOBHBIM pa3zeiiaM Kypca Ha IOJOXHUTEIbHYIO
OLICHKY.

2 cemecTp

Bonpocs! 1151 MOATOTOBKH K IK3aMeHY

ITepBooOpaznas. HeonpeaeneHHbI HHTETPAl U €r0 CBOMCTBA.

3aMeHa NepeMEHHOI B HEOIpeIeIeHHOM uHTerpaiie. [IpumMepst.

WuTerpupoBaHue 1o yacTsM B HeolpeAeIeHHOM unrterpaie. [Ipumepsl.

WHuTerpupoBanue palioOHAIbHbIX APOOEH.

WHTerpupoBaHue TPUrOHOMETPUUYECKUX (QYHKIIHH.

OmnpenieneHHbIi HHTErpajl, €ro FreOMEeTPUUECKUI CMBICT U CBOMCTBA.

WuTerpan ¢ nepeMeHHbIM BepxXHUM Mpenenom. Popmyna Herotona-Jleiibnuna.

3aMeHa NepeMEHHOH B OIpe/IeJICHHOM MHTETpaJle.

['eomeTpryeckue NpuIoKEeHUs ONPEAEICHHOTO HHTETpaa.

10. INonsTHE O HECOOCTBEHHBIX MHTErpanax. [Ipumepsr.

11. Tlonatue QpyHKINHU HECKONBKUX MepeMeHHbIX. O0nacTh onpeaeneHus Gpynkuuu. [Ipume-
juse

12. YactHble npou3BoHbIE (PYHKIUI IBYX MEPEMEHHBIX.

13. IIponsBoaHast IO HaMpaBJIEHUIO GYHKINH IBYX MEPEMEHHBIX. | pareHT.

14. DxcTpemyM GyHKIHUI IBYX IEPEMEHHBIX.

15. Tonnsiit tuddepenipan GyHKIUN ABYX NEPEMEHHBIX U €r0 IPUMEHEHUE B MPUOIHKEH-
HBIX BBIYHCIICHUSX.

16. [onstre o quddepernnansHOM ypaBHeHHH. OOIIee U YaCTHOE peIIeHHe.

17. Tnddepennmanbable ypaBHEHUS € Pa3IeIAIONIUMHICS IEPEMEHHBIMH.

18. OgHOpoaHbIe MU hepeHIaTbHbIE YpaBHEHHUS.

19. JIuneiinsle nuddepennunanbusie ypaBHeHus | mopsaka.

20. Inddepennmansasie ypaBHeHus |l mopsaka ¢ mocTOsTHHBIME KOAQQPUIIIEHTAMH.

21. JIuneiinbie nuddepennmanbubie ypaBHeHus |l mopsaka

22. Yucnosele psabl. ['eomerprueckuii 1 0000MIEHHBIN TAPMOHIMYECKHUI PSIIBL.

23. HeoOxoauMmBblil MPU3HAK CXOTUMOCTH YUCIOBBIX paaoB. [Ipumepsr.

24. TIpu3Haku cpaBHEHHUS TIOJIOKHUTEIBHBIX PAI0B. [Ipumepsl.

25. Ilpuznaku Jlanambepa u paaukaibHbIM npu3Hak Komm Ui MOJOXKHUTENBHBIX PSAOB.
IIpumepsl.

26. arerpanbHblii npu3Hak Koy A7 MoI0KUTENbHBIX PSAI0B.

27. 3nakouepenytontuecs psaasl. [Ipusnak Jleitoauma. [Tpumepsr.

28. AOGCOIOTHAS U YCIIOBHAsI CXOJUMOCTb YHCIIOBBIX PSIOB.

CoNoOA~WNE



29. dyHkHoHaNbHBIE psiibl. CXOAUMOCTh (DYHKIIMOHATIBHBIX psA0B. PaBHOMEPHO CXOASIIN-
ecst QyHKIIMOHAJIbHBIE PSIIBL.

30. Crenennsie psaasl. IHTEpBan 1 001aCTh CXOIUMOCTH.
31. Paznoxxenne GyHKIMHA B cTeneHHble psaabl. Psa Teinopa. Paznoxxenue B psg MakiiopeHa

dynkmmit y =e*, y=cos x, y=sinXx, y =In(1+x).

IIpuMep THIIOBOI0 3K3aMEHALIMOHHOT0 TECTA
2 cemecTp

CMONEHCKUI roCYAAPCTBEHHbBI B
9 L

CMOJIEHCKHIA . YHUBEPCUTET
IOCYJIAPCTBEHHBIM
YHUBEPCHUTET

1918

B51.6.8.2 MatemaTnyeckuin aHann3

» JINuHbIl kabuHeT B MaTemaTuueckuii aHanms B 1 ceMecTp B Sk3aMeHaLWIOHHbIM TECT (AeMOHCTPaLMOHHBIN BapyiaHT) B MpocMoTp

Bonpoc 1 CooTHecuTe Ha3BaHWA onepaLuii HaZ MHOXeCTBaMu 1 VX onpeAeneHus
Moka HeT oTBeTa MHoXxecTBO, COCTOsALLEe N3 TEX N TOJSIbKO TexX
Bann: 4,00 3M1eMeHTOB, KOTOPble NPUHaANEeXaT XoTs 6bl OAHOMY 13 BeiGepure... ™

MHOXeCTB A unw B, HasblBaeTca

MHOXeCTBO, COCTOALLIEE 113 TeX U TONBbKO Tex
3N1EMEHTOB, KOTOpble NpuHagiexar nAu B Buibepure... v
0AHOBPEMEHHO, Ha3biBaeTcs

Bonpoc 2 Ve > 03N(e)(Vn > N = |z, — A| <€)

BbilLe HanvcaHHoe B CUMBONBHOM BZe onpejesnieHie - 5To
lMoka HeT oTBeTa
bam: 200 Bbl6epuTe oanH OTBET:

O  a.OnpeaeneHwne npeaena no leiHe

O  b.OnpeaeneHve npegena nocnesoBaTenbHOCTU
O  c. OnpegeneHue npegena GyHKUMN B TOUKe
O

d. onpegenexue npegena no Kowum



Bonpoc 3 A=(-3,2], B=[1,2)

CKOMIbKO LieNblX YMCeN COAEPXUT MHOXECTBO A\B?
Moka HeT oTBeTa

bann: 4,00
OtBeT:
Bonpoc 4 BbluvcinTe npejen v 3anuwmnTe otTeeT
limy, oo 2250
Moka HeT oTBETa B0y -3
Bann: 4,00
OrteerT:
Bonpoc 5 BbluvcanTe npejen 1 3anuiiuTe oTBeT B BUAE ACATUYHOR APO6YU

limn_m\/m —-n

Moka HeT oTBETA
Bann: 4,00

OtBeT:

BOﬂpOC 6 Bbiuncnnte npegen n sanuinTe oTeet
limnoov/n +2 — Y/
Moka HeT oTBETA

bann: 4,00
Orger:

- -n
Bonpoc 7 z, = -3
YKkaxvTe HOMep N, HaunHas C KOTOPOro MOAYNb &, CTaHeT 1 byAeT ocTaBaTbCs MeHblue 0,0001
Moka HeT oTBeTa

bann: 4,00
OtBeT:

Bonpoc 8 CooTHecuTe onpeaeneHns

Moka HeT oTseTa VM > 036 > 0Vz € D(f)((] & |1: — al <§= |f(m)] > M) Bbibepure...
Bann: 4,00

Ve > 03K > 0Vz € D(f)(|z| > K = |f(z) —b| <¢) BeiGepure...
Bonpoc 9 BbluncnTe Npeaen v 3anuiumnTe OTBET B Biae AeCATUUHON Apo6U
: a2—4
OTBeT coxpaHeH limg oo 22426
bann: 4,00
OrtseT: 1
Bonpoc 10 BbiuncinTe npegen v 3anvinTte oteeT
limzﬁﬂ sindz

T
Moka HeT oTBETa

bann: 4,00
Oreer:



Bonpoc 11

IMoka HeT oTBeTa
Bann: 4,00

Bonpoc 12

Moka HeT oTBETA
bann: 4,00

Bonpoc 13

Moka HeT oTBETA
Bann: 4,00

Bonpoc 14

lMoka HeT oTBeTa
bann: 4,00

Bonpoc 15

Moka HeT oTBETa
Bann: 4,00

Bonpoc 16

Moka HeT oTBETA
Bann: 4,00

Bonpoc 17

Moka HeT oTBETA
bann: 4,00

Bbluncnute npejen v sanuiinTe B OTBeTe MOYUYNBLUYHOCS CTeMNeHb Ynca e

limy, 00 (1 + %)31

OrtserT:

Bbluncnute npegen v 3anuwnTe oTeeT

i Vz+2-2
lim, S
+6-2

OtBeT:

CooTHecnTe XapakTepuncTrku To4ek pa3spbiBa C X Ha3BaHeM

Oba OAHOCTOPOHHMX Mpezena KOHeYHb!, PaBHbI 1

Bbibepure...
OT/NIMYHbI OT 3HaYeHUs GyHKLMM B TOUKe
O6a 0AHOCTOPOHHIX Mpesena KOHeUHbI U He paBHbI Apyr
A P PEA P APyl BbiGepure...
apyry
_ z’—6a+5
3anuiwnTe abcumMccy TOUKW paspbiBa BTOPOro poja QyHKUMUY = Gogeio

OtBeT:

Kak Ha3blBaeTcs Npeien OTHOLEHWSA NPUPALLEHUS GYHKLMM K MPYPaLLEHIIO aprymMeHTa npu
CTpemneHnn NocneaHero K Hynto? (OTBET AaiiTe OAHMM CIOBOM B UMEHWUTENBHOM Nagexe)

OtBeT:

Kak Ha3blBaeTca npsiMasi, NpeAcTaBAstoLLan cobol npeAenbHoe NonoxXeHue cekyLleln npu
CTpeMNeHWV NpVpaLLeHns aprymeHTa k Hynto? (OTBeT AaliTe 0AHUM CI0BOM B VIMEHUTENEHOM
nagexe)

OtBeT:

YeMy paBHa Npov3BoAHas QyHKUMM Y = arctge

BbibepyiTe OAVH OTBET:

O a. —1:7
©) 1-::2

O « 11—3:2
O d-——




=

Bonpoc 18 Y= A
YeMy paBHo BbipaxeHiie y' « z°

lMoka HeT oTBeTa

bann: 4,00
OtgerT:

r0823
ST grouke & = T

BOFIpOC 19 Halignte 3HaueHe Npov3BoaHON Y = 3 2

lMoka HeT oTBeTa
Bann: 4,00

OrtseT:

o = 3 &
Bonpoc 20 YrnoBoii ko3GpPULMEHT KacaTeNbHOM iy = I? B TOuke C abcuycconi x = —1 paBeH

Moka HeT oTBeTa
Bann: 4,00

OrtseT:

Kpurtepun oneHnBaHus 0TBETa HA IK3aMeHe
1. Hopwmsl olileHuBaHus oTBETA

Nen/mt | CtpykTypHas 4acth Ouiera KomnyectBo  GamioB (1o
1006as11pHOM TIKAJIE)

1 Tect 80 OamnoB ¢ rpamanuen |
Oasn

2 3agaua 10 6atoB

3 bonycHple 6asl (paboTa B TeUCHHE CEMECTpPa) 10 6amioB

2. Ilkama oneHuBaHUS paOOTHI:
OrnieHka Ha PK3aMEHE OIPEACIIAETCS 10 TaOJIHIIe:

Onenka no Onenka no Onenka o 100-6aymibHOM HIKane
5-0aympHOM TIKae 10-6amnpHOI mIKa-

ae

5 — «OTIMYHO» 10 95-100 6amoB
9 91-95 6amnoB
8 86-90 Gamnos

4 — «xopo1Io» 7 79-85 6amnoB
6 71-78 GamnoB

3 — «yJOBJIETBOPUTEIILHOY 5 63-70 6amnoB
4 56-62 6amioB

2 — «HEYyJIOBJIETBOPUTEIHHOY» 3 38-55 6amnoB
2 19-37 6annos
1 0-18 GamoB

7. IlepeyeHb OCHOBHOW M JOMOJHUTEIbHON Y4eOHOM JIUTEPaTypPhI

7.1 OcHoBHasi 1MTEpPaTypa

1. Kpewmep, H. IlI. MaTemaTtuueckuii ananu3 B 2 4. Yacte 1 : yueOHHMK U IPAKTUKYM ISl aKaje-
muueckoro Oakanaspuara / H. III. Kpemep, b. A. Ilyrko, . M. Tpumus ; ots. pea. H. 1.
Kpemep. — M. : UznarensctBo KOpaiit, 2017. — 244 c. — (Cepus : bakanasp. Akanemuye-
ckuit kypc). — ISBN 978-5-534-02017-5. — Pexum pmoctyma: www.biblio-
online.ru/book/5C094630-BD03-40AB-AB13-C25AADB55CD1.

2. Kpemep, H. IlI. Marematuueckuii ananus B 2 4. YacTh 2 : yueOHUK U MPAKTUKYM JJIS aKajie-
muueckoro OakanmaBpuarta / H. III. Kpemep, b. A. Ilyrko, . M. Tpumwus ; ots. pea. H. 1.
Kpemep. — M. : U3narensctBo FOpaiit, 2017. — 389 c. — (Cepus : bakanaBp. Akagemuye-



http://www.biblio-online.ru/book/5C094630-BD03-40AB-AB13-C25AADB55CD1
http://www.biblio-online.ru/book/5C094630-BD03-40AB-AB13-C25AADB55CD1

ckuit kypc). — ISBN 978-5-534-02019-9. — Pexum poctryma: www.biblio-
online.ru/book/09CE20BE-CF09-409C-82A4-2337E5612ADA.

7.2 lonosiHUTEIbHAS JIUTEPATypPa
1. Keimmanos, A. M. Marematudeckuii aHaimu3 : ydeOHOe mocoOue s OakaaaBpoB /
A. M. KeitmanoB. — Mocksa : MznarensctBo FOpaiit, 2019. — 607 ¢. — (bakanasp.
Axkanemudeckuit kypc). — ISBN 978-5-9916-2785-6. — TekcT : anekrponnsiit / O0pa-
3oBarenabHas Iutatdopma IOpaiit [caiir]. — URL: https://urait.ru/bcode/425244 (nara
oOpatuenus: 20.04.2022).

7.3 Tlepevenn pecypcoB HHPOPMALHOHHO-TEJIEKOMMYHHKANMOHHOI ceTH MHTepHeT
1. Maremaruka. URL: http://www.intuit.ru/department/mathematics/;

2. O6mepoccuiickuii Mmaremarnueckuii noprar MATH-NET URL: www.mathnet.ru:

3. HanumoHanbHBIN OTKPBITEIA yHHBEpcUTET (intuit.ru);

4. HarumonanpHas miaTgopma oTKpeITOro o0OpasoBanus (openedu.ru).

8. MaTepI/laJILHO-TeXHI/I'leCKOC odecneuyeHue
Y4yeOHas ayauTopus AJisl NPOBeJICHUA 3aHATHI JTEKIIMOHHOTO THIIA
ayn. 508, 510 yae6HOTO KOpITyca Ne 2
CrangaprtHas yueOHas MeOenb (75 yueOHbBIX TOCaJOYHBIX MECTa), CTOJ U CTYJ JUIS IpenojaBaTelis — 1o 1
HIT.
Kadenpa niis nexkropa — 1 mr.
Jocka HacTeHHas TpexdIeMeHTHas — | mT.
Hacrennstit mpoexnuonnsiii sxkpad DA-LITE — 1 mwr.
MynbsTumenuanpoextop BenQ — 1 mT.
Hoyt6yk Lenovo — 1.
Kononku Genius — 1 mr.
Y4yeOHas ayAuTOpUs AJisl IPOBEACHHUS 3aAHATHI CEMUHAPCKOr0 THIA, IPYNIOBBLIX U MHAM-
BHAYAJIbHbIX KOHCYJIbTAIMH, TEKYILIEro KOHTPOJISI U MPOMEKYTOYHOI aTTecTAlMu — KOM-
NBIOTEPHBINA KJIacC
ayn. 517 yuebHoro kopiryca Ne 2
CrangaptHas yueOHas MeOelb (26 y4eOHBIX MOCaJI0UHBIX MECT), CTOJI U CTYJI JJIs IIperogaBares — o 1
HIT.
Kadenpa nis nexkropa — 1 mr.
Jocka HacTeHHas TpexdeMeHTHas — | mr.
MynsTumenuanpoextop BenQ — 1 mT.
Hoyrt6yk Lenovo — 1.
HamoneHerii mpoeknmonnslii 3xkpad DA-LITE — 1 mir.
Komonku Genius — 1 mr.

9. IlporpamMmHoOe obecneyeHue
1. Kaspersky Endpoint Security ms 6usneca Cranmaptasiii AO «Jlaboparopust Kacnepckoroy,
mmuensug 1FB6-161215-133553-1-6231.
2. Microsoft Open License, nmunensus 66975477 ot 03.06.2016 B cocrase:
e Microsoft Windows Professional 7 Russian;
e Microsoft Office 2003/2007 Russian.
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