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COJIEP)KAHUE

1. | lenw u 3a1a91 OCBOCHHUSI TUCITUTITHBI

2. | Ilepedyenp miaHUPYEMbIX PE3yJbTaTOB OOYyUEHHUS MO TUCHUIUIMHE (MOIYIIO),
COOTHECEHHBIX C IUIAHUPYEMBIMU pE3yJIbTaTaMU OCBOCHHsI 00pa3oBaTelIbHOMN
IPOTPAMMBI

3. | Mecto  AWCUMIUIMHBI B CTPYKType  0OOpa3oBaTelbHONM  MpPOrpaMMbl
OakanaBpuara

4. | O0beM AUCHUIUIMHBI (MOIYJsI) B 3a4eTHBIX E€IWHUIIAX C YyKa3aHUEM
KOJIMYECTBA AaKaJCMHYECKUX YacOB, BBIJICIICHHBIX HAa KOHTAKTHYIO pPaboTy
oOydaromuxcsi ¢ mnpenojarareneM (Mo BUAaM Yy4YeOHBIX 3aHIATHI) M Ha
CaMOCTOSITENIbHYIO padOTy 00yUarOIUXCs

5. | ConmepkaHue JUCHUIUIMHBL  (MOAYNS), CTPYKTYPUPOBAaHHOE IO TEMaM
(pa3nmenam) ¢ yka3zaHHEM OTBEJIEHHOTO Ha HUX KOJMYECTBA aKaJEeMUYECKUX
9acOB U BHJIOB YUEOHBIX 3aHATUN

5.1. | Comeprxanue pa3ienoB yueOHON AUCIUTUIUHBI (MOTYJIS)

5.2. | CtpykTypa yuyeOHON AUCIUIUIUHBI (MOTYJIs)

6. | [lepeueHr y4eOHO-METOIUYECKOTO OOECIIEUEHUST [UJII  CaMOCTOSITCIIbHOM
paboThl 00YYAIONIUXCS 110 AUCIUIUIMHE (MOIYIIIO)

7 | ®oHJ OLEHOYHBIX CPEACTB HJisi MPOBEIEHUS IMPOMEKYTOYHOM aTTecTaluu
00y4Jaromuxcs Mo AUCIUTUINHE (MOYITIO)

7.1. | TlepeueHb KOMIIETEHIIMI C yKa3aHUEM 3TarnoB UX (GOPMHUPOBAHUS B IMPOIECCE
OCBOCHHUS 00pa30BaTEIBLHON MPOTPaAMMBI

7.2. | Onucanue TmoKa3zaTele W KPUTEPHEB OILCHUBAHUA KOMIICTCHIIMH Ha
Pa3IUYHBIX dTanax ux (OPMHUPOBAHUS, ONTMCAHNE TIIKAJ OICHUBAHUS

7.3. | TunoBble KOHTPOJIbHBIE 3a/laHUs WJIM MHBIE MaTepuaibl, HEOOXOAUMBIE IS
OIICHKH 3HAHWI, YMECHU, HABBIKOB U OIIBITA JICSITCILHOCTH, XapaKTePU3YIOIINX
sTansl (HOPMUPOBAHUS KOMIIETEHLUN B MPOIIECCE OCBOCHUSI 00pa30oBaTENIbHON
IPOrPaMMBbI

7.4. | MeTtoaudeckue MaTepuabl, ONPEIEISIONIIe MPOLeIyphl OIICHUBAHUS 3HAHUH,
YMEHUH, HABBIKOB M OIBITA JCATCIBHOCTH, XapaKTCPU3YIOMIMX OITaIlbl
(hopMUPOBaHUS KOMITCTCHITUH

8 | IlepeueHb OCHOBHO U JOTIOJIHUTENIBHOW y4eOHOM AUTEpaTyphl, HEOOXOAMMOI
JUTsI OCBOCHHUS TUCITUTIIUHBI (MOTYJIS)
8.1. | OcHoBHas yueOHas TuTepaTypa
8.2. | JlononHuTtenbHas yueOHas JuTepaTypa
9. | [lepeuenr  pecypcoB  MH(POPMAIMOHHO-TEIEKOMMYHUKAIMOHHON  CETH
«HTEepHETY, HEOOXOIUMBIX JUIsI OCBOSHUS TUCIUILTAHBI (MOJTYIISI)

10. | MeToauueckue ykazaHUsS JUIS OOYYaronIMXCs 10 OCBOCHUIO JUCITUTUTHHBI
(Monyns)

11. | Ilepeuens WH(OPMAIIMOHHBIX TEXHOJIOTHUH, UCTIOJIb3yEeMBIX npu
OCYIIIECTBIICHUN O00pPa30BaTENIBHOTO TMpoIecca MO JUCHUIUITHHE (MOIYIIO),
BKJIOYasi TMEpeueHb MPOrpaMMHOro obecreueHuss U HHPOPMaLUOHHBIX
CIPABOYHBIX CUCTEM

12. | Ontucanue MaTepHaIbHO-TEXHUYECKOM 0asbl, HEO00XO0IUMOI IS

OCYIIECTBJIEHHs 00pa30BaTEIHLHOTO MpoIiecca Mo AUCHUILINHE (MOYIIIO)




1. Hean u 32124 0CBOEHMSI JUCHUILJIMHBI

easimn ocBOEHM AUCHMUIIMHBI «MaTeMaTHUEeCKUI aHAIU3Y SIBJISTFOTCS
- (opmupoBaHue 3HAHWUK MO MATEMAaTHYECKOMY aHAIW3Y HEOOXOJMMBIX IS PEIICHUS
3a/1a4, BO3HUKAIONINX B IPAKTUUYECKON JEATEIbHOCTH;
- pPa3BUTHUE JOTHYECKOIO MBIIIJIEHUS U MATEMAaTUYECKOU KYJIbTYPBI;
- ¢opMHupoBaHHE HEOOXOAMMOTO YPOBHS TMOATOTOBKM JUIS TOHUMAaHHS — JIPYTrUX
MaTeMaTUYECKUX U MPUKIIAIHBIX JUCIUILINH;
3agaum AMCHMILIMHBI
-~ M3Y4YEHHE OCHOBHBIX MOHATUNA U METOJIOB MAaTEMATHYECKOI0 aHAJIN3A;
- (dopMmupoBaHWEC HABBIKOB W YMCHHHM pemiaTh THUIOBBIE 3aJa4yd W paboTaTh CO
CHeuuaIbHON JIuTepaTypoil;
- YMEHHUE HCMOJIb30BaTh YMEHUE HCMOJIb30BATH METOAbl MAaTEMATHYECKOrO0 aHaIu3a I
pelIeHus] TEOPETUUYECKHUX U MPUKIIAAHBIX 33/1a4 €CTECTBEHHOHAYYHBIX TUCLUUILIUH. .

2. IlepeyeHb NJIAHUPYEMBIX Pe3yJILTATOB 00y4YeHHUSs M0 JUCHHUILIMHE (MO1Y.I10),
COOTHECEHHBIX ¢ IJIAHUPYEMbIMH Pe3yJIbTaTaMH 0CBOCHHM 00pa30BaTeJbHOI NPOrpaMMbl

B coBokynnocTu ¢ apyrumu aucuumnHamu @I'OC BO pucuumumnaa «MarematudecKuii
aHaJIM3» HarpasiieHa Ha (POPMHUPOBAHKE CIICTYIOIINX KOMITCTECHIIHIA:

Tabmiua 1. Kommereniuu oOydaromerocs, ¢GopMupyeMble B pe3yjibTaTe OCBOSHUS
JTUCHUTITUHBI (MOYJIs1)

Kon
KOMIIETEHIIH HanMeHoBaHHe KOMIIETEHIIUH
"
1 CHOCO66H OCYHICCTBJIATH IIOUCK, KpI/ITI/I‘{eCKI/Iﬁ aHaJIN3 U CUHTE3 I/IH(I)OpMaI_[I/II/I, MPUMCHATH

YK- CUCTEMHBIN NOAXO0A JJIsl pCHICHH A NTOCTABJICHHBIX 3a1a4
CHOCO66H OCBauBaTh U UCIIOJB30BAThH 6330BLI€ HAay4YHO- TCOPCTUYCCKUEC 3HAHUS KIACCUYCCKUX
pa3acios MaTeMaTH4ECKON HAyKH, 6330BHMI/I naCsIMHU U METOAaMH MaTEMATHUKU, CUCTEMONI

HK-6 OCHOBHBIX MAaTCMATUYCCKUX CTPYKTYP U AKCUOMATUYCCKHUM METOAOM..

B pe3ynbrare u3yueHuss AMCUUILTUHBI «MaTeMaTHUUeCKUM aHaln3» CTYJECHTHI TOJKHBI:
3HaTh
OcHoBbl Teopuu TmpeaenoB, auGGEepeHIMaTbHOTO U WHTETPAIbHOTO HCUYUCICHUS
(GYHKIUH OJTHOW ¥ MHOTHX TIEPEMEHHBIX, YHCIIOBBIX W (DYHKIIMOHAIBHBIX PSIJIOB;
YMerh
[IpuMeHATh METONBI MAaTEeMAaTHYECKOTO aHajdu3a s pelIeHUus TUIOBBIX U
HECTaH/IaPTHBIX 33/1a4 IUCIUIUIMH €CTECTBEHHOHAYYHOTO HAMPABJICHHS,
Baagern
HaBbikamMu mpuMeHeHUss MeTofoB AuGGEepeHINaTbHOTO HCYUCICHUN IS pelIeHUs
MPUKJIAHBIX U TEOPETUUECKUX 3a]1ad.

3.Mecto qucuuniauHbl B cTpykrype OIl 6akanaBpuara

JHuciunnuaa «Maremaruueckuii anaans» b 1.0.08.02.04  sxomur & npeaverno-
CoJIepIKATENBHBIA MOYIIb: (poduis MaTemarika) —HarmpabieHUS moaArotoBku 44.03.05. [ledazozuueckoe
obpaszosanue, npopwn «Puzukan u «Maremaruka» (kBanudukanus — «0akantaBp») U U3y4aeTCs B
1-4 cemecTpax.

Hucuumnmua «Martematndeckuil aHanu3» OazupyeTcs Ha 3HaHUSX, IMOJYYEHHBIX B
paMKax IIKOJBHOTO Kypca MATEMATHKHW WX COOTBETCTBYIOIIMX JUCHUWILUIMH CPETHETO
npoecCHOHATLHOTO 00pa30BaHMUS.




3HaHus, NOJyYCHHbIE ITPU N3YYEHUH JJaHHOM JUCLMILIMHBI CIy»KaT OCHOBOM JJIs1 OCBOECHUS
mucuuruinH: «Teopust QyHKIMHA JeiicTBUTENFHOTO IepeMeHHoroy, « Teopust pyHKImi
KOMILJIEKCHOT'O IEpEeMEHHOTo», «JlnddepeHnnansupie ypaBHeHUA», «Teopusi BEpOSITHOCTEN U
MaTeMaTHYECKOM CTaTUCTUKNY, «/Iuddepennmansaas reometpusy», «Kypcebl mo BEIOOpY» U T.1.

4. O0beM TUCHUIUIMHBI (MOAYJis1) B 3a4€THBIX €IUHHUIIAX ¢ YKA3aHUEM KOJMYeCcTBa
aKaJeMH4YeCKHX YacoB, BbIIeJeHHbIX HA KOHTAKTHYI0 PpadoTry o0yyawiuxcsi ¢
npenojaaBarejeM (M0 BuAaM Y4YeOHBIX 3aHATHI) W Ha CAMOCTOSTEJILHYI0 PpPadoTy
o0yJaromuxcs

OO01mmas Tpy10eMKOCTh TUCIUTUINHBI «MaTeMaTHUeCKHid aHanu3» coctaBiseT 432 yacoB
(12 3a4eTHBIX €IUHMII).

O0beM KOHTAKTHOW paboOThl OOyYaIOIIUXCS C IMpEnojaBaTeieM IO JUCIHUILIMHE U Ha
CaMOCTOSITEIIbHYIO0 PaboTy 00y4aroIMXCcsi OYHON OPMBI OTpaXKeH B TabuIie 2.

Tabmuma 2. OObeM KOHTakTHON paOOThl O0y4YaloOIIMXCS C MPEenojaBaTeseM Io
JHMCLUILIMHE M Ha CAMOCTOSTEIBHYIO PadOTy 00y4JaromuXcsi O4HOM (POPMBI

Bua paboTst TpynoemkocTh (B yacax) mo cemectpam | Urto
ro
1 2 3 4 5 6

Obwast rpynoemiocts, 144 | 72 | 108 | 108 432
4acoB
AynuTopHas pabdora:
Jexyu (1) | ¢ moa wucze npaxm. | 16710 | 16710 | 16/10 | 16/10 64
Hanpas
Hpaxmuseckue samamus (I13) | 1,10 | 16110 | 16110 | 16/10 64
/ 6 MOoM ducijie npakn. Hanpae
Jlabopamopnwie pabomut (JIP/ 16/10 16/10 | 16/10 48
6 NMOoM qucie npaxkm. Hanpae)
Koumponw 27 27 54
CamocTrosiTeibHAs padoTa: 69 40 60 33 202

Bua uToroBoro KOHTpoJIst

K3 | 3a4 | 3a4 | IK3
(3auer, IK3aMeH)

O0beM JTUCIUIIIUHBI KOHTAaKTHOM paOOThl OOydalImMXCS C TMpenojaBaTeleM U Ha
CaMOCTOSTENIbHYIO paboTy 00y4aronmxcst 3a04HON (GOPMBI OTpaXkeH B Taliuie 3.

Tabmuma 3. OObeM KOHTakTHOM palOoThl O00ydaroImKMXCs C MpenojaBaTesieM I0
JUCLUTUIMHE M HAa CAMOCTOSITENIbHYIO paboTy 00yUaromuxcst 3a04H0H (popMeI

Bun paboTst TpynoemkocTs (B "acax) mo cemectpam | Hto
ro
1 2 3 4 5 6

Obwasn Tpyroemrocts, 144 | 72 | 108 | 108 432
4acoB
AynuTopHas padora:
Jexyuu (J1) 42 | 412 | 412 | 4]2 16
Ipaxmuueckue 3ansmus (113) 42 | 4/2 | 6/4 | 6/4 20
Jlabopamopnwvie pabomot (JIP) | 412 4
KCP
CamocTosiTe1bHas1 padoTa: 132 | 64 98 98 392




Bun paboTst TpynoemkocTs (B yacax) no cemectpaM | Hto
ro

1 2 3 4 5 6

Bua uToroBoro KOHTpoOJIA

K3 | 3a4 | 3a4 | JK3
(3a4eT, IK3aMeH)

5. CoaeprxaHue TUCHHUILNINHBI (MOYJIs), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3gesiam) ¢
yYKa3aHHeM OTBEJICHHOI0 HA HUX KOJHMYEeCTBA aKaJAeMHYECKHUX YaCOB U BUI0B Y4eOHbIX
3aHATHH

5.1. Conep:xanue pa3esoB y4eOHOM I CHUIITTUHBI (MO1YJIs)
BBenenue B anaus.

Pa3nes 1. ®ynkuus oJHON MepeMeHHOI.

1.1. TonsTre u cnocoObl 3amanus ¢yHKwH. 1.2. YeTHble M HEYETHBIE, MEPHOIUYECKUE,
OIpaHUYEHHBIC U HEOrpaHUUYCHHbIC (QYHKIMHU, oOpaTHas QyHkuus. 1.3. DnemeHTapHble QYHKIMU U
ux knaccudukamys. 1.4. OCHOBHBIE 2IeMEeHTapHbIE (PYHKIINH, UX CBOMCTBA U TpaduKu.

Paszaen 2. UnciioBasi mocjie10BaTEIbLHOCTD.

2.1. Tlonatue u mpenen IMocCiaeIOBAaTENbHOCTU U MoArocienoBaTenbHOCTU. 2.2. IlonsTue
CXOJMMOCTH M OIPaHMYEHHOCTH IocienoBarenbHocTH. 2.3. HeobxoqumMoe ycioBHE CXOAMMOCTH
nocsenoBarenbHocT. 2.4. Ilpenen cyMMbl, IPOU3BEACHUS U YaCTHOI'O MOCJIEI0BATENbHOCTEN. 2.5.
MoHOTOHHasI TOCIIEI0BATENBHOCTD U €€ Tpeaen. 2.6. Yucio e. 2.7. JleMMa 0 BIIOKEHHBIX OTPE3KaX.
2.8. Kputepuii cXOIUMOCTH TOCIIEIOBATEITEHOCTH.

Paznea 3. [Ipenen pyHkoum.

3.1. Tlonsitre okpectHocTH Touku. 3.2. Ipenen pynkuun B Touke mo Komm u no Ieiine. 3.3.
OnHocroponHue npezensl. 3.4. beckoHeuHo Masble 1 OeCKOHEYHO Ooblive (QyHKINH, UX CBOMCTBA
u cpaBHenue. 3.5. Ilpenen cymmbl, pou3BeeHUss U yacTHOro (QyHkiwid. 3.6. IlepBbiii u BTOpOI
3ameuarenbHble npenensl. 3.7. [penen ciaoxHON QyHKIUH.

Pasnen 4. HenpepbIBHOCTD (DyHKIMH.

4.1. TlonsTue HenmpepbIBHOCTU (YHKIMM B TOYKE M HA MHOXecCTBe. TpH orpeneneHus
HenpepbIBHOCTH (pyHKIMU B Touke. 4.2. OmHOCTOPOHHSS HempepblBHOCTh. 4.3. HempepbhIBHOCTH
crnokaort pyrkrmu. 4.4. Touku pazpbiBa GyHKIMU U WX Kiaccudukarus. 4.5. Teopembl 0 CBOMCTBaxX
(byHKLMI, HeTIpephIBHBIX Ha oTpeske. 4.6. Teopema 0 CyIIECTBOBAHMU M HEMIPEPHIBHOCTH OOpaTHOM
¢bynkimu.  4.7. HenpepbIBHOCTh OCHOBHBIX 3JeMeHTapHbIX (QyHkuui. 4.8. PaBHOMepHas
HenpepbIBHOCTb. Teopema Kantopa o paBHOMEpHOI HENPEepBHIBHOCTH (PYHKIUH.

JuddepenuuanbHoe ucuncaenne (PyHKIMH OHOM IepeMeHHOI.

Paznen S. IIponssoanas u qugdepenunast GyHKUHMH OIHOM NepeMeHHOM.

5.1. 3amaun, MpUBOIAIIME K TIOHSATUIO TPOM3BOAHOM. 5.2. OmnpeneneHue MPOU3BOTHOM.
['eomeTpuyecknii M MeXaHMYeCKMH  cMbIcH  mpousBofHoM. 5.3.  HempepwslBHOCTH |
mpdepeHuupyeMocTb QyHKIMHU. 5.4. IIpon3BoHast CyMMBl, IPOU3BEAEHHUS, YACTHOIO, KOMITO3ULIUU
u obparHoit ¢yHkumu. 5.5. Tabmuua npomsBogubix. 5.6. uddepeniman. I[IpousBomnbie u
g depeHIaTbl BBICIIAX TOPSIIKOB. S.7. [Tpon3BoaHast GyHKINH, 3aJaHHON TapaMeTPUIECKH.

Pa3nen 6. Teopembl 0 cpenHem.
6.1. Teopema depma. 6.2. Teopema Poms. 6.3. Teopema Jlarpamka, Gopmyna KOHEUHBIX
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npupaieHuii Jlarpanxa.

Paznen 7. IlpuioskeHnusi npou3BOIHOM.

7.1. IlpaBuna Jlonurais. 7.2. @opmyna Teitnopa. 7.3. Y cnoBus NOCTOSIHCTBA U MOHOTOHHOCTH
bynkun. 7.4. DkcrpeMymbl (GyHKIuH. HeoOxomumoe W JOCTaTOYHBIE YCIIOBHS SKCTpemyma. 7.5.
Bemykinocts u Touku nepernta ¢yHkuun. 7.6. Acummrotsl (yHkimu. 7.7. TlomHoe ucciemnoBanue
(YHKIIUH U TIOCTpOoeHUE €€ rpaduka.

HNurerpaibHoe ucunciaienue GyHKIUM OHOM MepeMeHHONM.

Pa3neu 8. IlonsiTue HeonmpeieJIeHHOTO HHTEIPAJIa i MeTO/Ibl HHTETPUPOBAHUS.

8.1. 3amaua BoccraHoBICHUS PYHKIWH TI0 €€ mpon3BoHOM. 8.2. [lepBooOpazHast u
HeolpeeneHHblid naTerpai. 8.3. CBolicTBa HeolpeieNieHHOro narerpana.. 8.4. OcHoBHas Tabnuia
UHTErPAJIOB.

8.5. Hermocpencreennoe naTerpuposanue. 8.6. IurerpupoBanme cinoxuol GyHkImu, Tabmmna
UHTErpajioB CIOKHBIX pyHKimi. 1.7. IHTerpupoBanue 3aMeHoi nepemMenHoil. 8.8. inrerpupoBanue
TI0 YaCTsIM.

Pa3nen 9. UHTerpupoBaHue PAHOHAIBHBIX (DYHKIMIA.

9.1. lonsTue parmonansHOl Qynkuun. 9.2. Llenas u npoOHas parrioHanbHbIE GYHKIWH. 9.3 .
[paBuiibHas 1 HETIpaBWIbHAS paMOHATIBHBIE Apoou. 9.4. BriparkeHre HeNpaBUIbHON PAIMOHATIBHOM
JIpo0u yepe3 LEyr0 palMoHATIbHY0 (DYHKIMIO U NMPAaBHIIbHYIO PALMOHANIBHYIO JIpo0b. 9.5. IlpocTeie
paIOHANIbHBIE IPOOH, TIPEACTABIICHUE MIPABWILHOW PAIIMOHATIBHON IpOOH B BHIE CYMMBI IPOCTBIX
palMOHATIBHBIX JIpo0EH, METO HeomnpeeneHHbIX Kod(duuueHToB. 9.6. VHTerpupoBaHue MpoCThIX
paroHaNbHEIX  Apodeir. 9.7  PekyppeHTHast (opMyina JUis BBIYMCICHHS WHTETPAJIOB  BHIA

dx
Iﬁ. 9.8. [lonsTHE 0 HE UHTETPUPYEMOCTH (HYHKITHH.
(x*+a%)

Pazgen 10. HHTerpupoBaHue MNpOCTeHIIMX HPPANMOHAIBHBIX M TPUIOHOMETPHYECKHX
(ysnxmit pyHKIuMM.

k
ax+b ax+bY)
10.1. MlaTerpupoBaHue HHTErPAIOB BHIA I R| x,n —d feenyS —d dx.
CX + CX +

10.2. HWurerpupoBanue OuHoMmuaibHoro auddepenimana. 10.3. TloncranoBku YeOblesa.,
UHTErpajibl BUJA J.R( 'V ax? +bx + c}jx. 10.4. HWHterpupoBaHHE TPUTOHOMETPUUYECKUX
byHKIH.

Pa3neun 11. [lonsiTue U cyliecTBOBaHME ONPe/IeIeHHOT0 HHTerpaJa.

11.1. 3amaum, mnpuBOAANE K TOHATHIO onpeaeraeHHoro wuHTerpana. 11.2. TlonsTue
onpeneneHHoro unrerpana. 11.3. Heo6xoaumoe ycroBust CyIeCTBOBaHHE ONPEAEICHHOI0 HHTErpaia.
114. Cymmer JlapOy. HeoOxomumoe M JIOCTaTOYHOE YCIIOBHUE CYIIECTBOBAHHS OIPEICIICHHOTO
UHTETpaa. 11.5. Hurerpupyemocts HenpepbiBHOH ¢(yHkumu. 11.6. OcHOBHBIE CBOIiCTBa
OIPE/IETIEHHOT0 UHTErpaja.

Paznen 12. BoruuncieHue onpeneieHHOr0 MHTerpaJja.

12.1. OnpeneneHHblii UHTETpai C MEpPEeMEHHBIM BepXHMM mperenoM. 12.2. CymiecTBoBaHue
nepBooOpa3Hoil HempepbiBHOW (QyHKImK. 12.3.  dopmyna Herotona-JlenOnuma. 12.4. 3amena
NIEPEMEHHON B OIPE/IEIIEHHOM MHTerpaie. 12.5 HrerpupoBaHue no 4acTsM.

Pa3nen 13. HecoGcTBeHHBbIE HHTEIPAJIbI.



13.1.ITonsiTrie HECOOCTBEHHOTO MHTErpasia meporo poaa. 13.2, Beraucienre HeCOOCTBEHHOTO
UHTErpajia OT HempepbIBHOW (QyHKuMK nepBoro poma. 13.3. IloHsTHe HECOOCTBEHHOrO HMHTErpaia
BTOpOro poza. 13.4. BerunciieHne HeCOOCTBEHHOIO MHTErpaja OT HENpephIBHOM (YHKLMH BTOPOro
poza..

Pa3nen 14. Ilpuiio:keHusi OnpeaeIeHHOT0 HHTErpaJia.
14.1. Brruucnenue riomaau miockord ¢urypel. 14.2. BeraucneHne JUMHBI IyrH TUIOCKOM
kpuBoi. 14.3. Beraucnenue oobemoB Ten. 14.4. Beraucnienre paboThl IEPEMEHHON CUITBL

JAuddepenunaibHOe M MHTErPAIbHOE HCUYMCIeHHE (PYHKIMIA MHOTHX IepeMeHHbIX

Paznen 15. InddepenumnanbHoe ncuucienne GyHKIMA MHOTHX IlepeMEeHHbIX.

15.1. EBximmioBo mpocTpancTBo. ToueyHble MHOXKECTBA B €BKJIMIOBOM MPOCTpaHCTBE. 15.2.
@yHkiu MHOrMX nepemeHHbIX. 15.3. Ilpemen u mnoBTOpHBIE mpenenbl (YHKUMA MHOTHX
nepeMeHHbIX. 15.4. HenpepbIBHOCTL M paBHOMEPHAs: HENPEPHIBHOCTh (DYHKIMIA MHOTHX I1€PEMEHHbIX.
15.5. YactHble Tpou3BOIHBIE IIEPBOTO U BHICUINX MOPSIKOB (PYHKIMHU JBYX NIEPEMEHHBIX, CMEIIIAHHbIE
npomsBoaHbie. 15.6. Juddepenumpyemocts u noiHeiii muddepeniman GyHKIMN IBYX ITepEeMEHHBIX.
15.7. nddepenmmansl Boicimx mnopsiakoB. 15.8. IlpowsBognbie n auddepeHImaipl CIOKHON U
HesiBHOW (yHKumit. 15.9. [IponsBoanas nmo Hanpasnenuto. 15.10. JlokanbHbIi SKCTpeMyM (HyHKIUH
nByx nepemeHHbix. 15.11. HeobGxomumoe ycnoBue JokaipHOro skctpemyma. 15.12. JlocratouHoe
YCJIOBHE JIOKaJIbHOTO AKcTpeMyMa. 15.13. VcnoBHbIM skcTpeMyM (DyHKIMM JBYX MEPEMEHHBIX, 15.14.
Heo6xoaumoe 1 10CTaTOYHOE YCIIOBHS YCIOBHOI'O 3KCTPEMYMA.

Pasznen 16. UurerpajibHoe ncuucieHne (pyHKIU MHOTHX ITepeMEeHHbIX.

16.1 KBagpupyemocts MHOKecTBa. 16.2. TIoHSTHE M CyIIECTBOBAaHHE JTBOMHOTO MHTETpAa.
16.3. OcHoBHBIE CcBOIcTBa JBOiHOrO MHTerpaia. 16.4. Beruucnenue 1BoiHOro MHTErpaiga. 3ameHa
TIEPEMEHHBIX B JBOMHOM HHTerpaie. Skobuan. 16.5. J[BoiHON MHTErpan B MOISIPHBIX KOOPIUHATAX.
10.6. Ilpunoxxenust aporiHoro uuterpana. 16.7. Kybupyemocts MHOXkecTBa. IloHsATHE, OCHOBHBIE
CBOMCTBA W BBIYMCIIEHUE HHTerpana.. 16.8. TpoiiHoi uHTErpain B IMUJIMHAPUYECKUX U ChepruecKux
koopruHarax. 16.9. Ilpunoxenust TpoiHoro unterpana. 16.10. KpuonuHeiHbI uHTErpan mno
KOOp/AMHATaM: TOHATHE, CYIIECTBOBAHHME, OCHOBHbIE CBOMCTBa M BbluMciieHHe. 16.11. ®opmyna
I'puHa, HE3aBUCMMOCTh KPHMBOJIMHEHHOIO MHTErpaja IO KOOpAMHATaM OT IIyTW HMHTEIPUPOBAaHUS.
16.12. KpuBonuHEHHBINH MHTETPAT TI0 JUTMHE JYT'H: TIOHATHE, CYIIECTBOBAHHE, OCHOBHBIE CBOWCTBA U
BbIYHCIIEHHE. 16.13. IprioykeHns: KpUBOJIMHEHHBIX HHTETPAIOB.

YucrnoBble U (PYHKIHOHAIBHBIE PSIIbI

Paznen 17. YuciioBbie psabl.

17.1. HavanpHble nonstus. 17.2. 'eomerpuueckuii 1 rapMoHnueckuil psiasl. 17.3. CpolictBa
cxomsmmxcs psinoB. 17.4. HeoOxomumplii pu3HAK CXOJUMOCTH psijia, TeOpeMa 00 OCTaTKe psfa..
Kpurepniit Komm. 17.5. Tlonoxurenshbele psaapl. [IpusHaku cpaBnenus, [lamambepa u Komm
CXOJIMMOCTH TIOJIOKUTEBHBIX PsoB. 17.6. 3Hakonepemennbie psinpl. [Ipusnak JleliOauma. Y cinoBHas
1 a0COJTIOTHAsE CXOJJUMOCTb.

Paznen 18. @®yHknmoHATbHBIE OCIE10BATEILHOCTH U PAbI.

18.1 CxommuMocTh W paBHOMEpHAS CXOIMMOCTh (D)YHKIMOHAIBHBIX TTOCIIEIOBATEILHOCTEH 1
psinoB. Kputepuii paBHoMepHO# cxonumoctH, [Ipu3Hak Beliepiirpacca. 18.2. ColicTBa paBHOMEPHO
cxomsmmxcss psgoB. 18.3. Crenennble psiapl. Teopema AOens. Pammyc, maTepBam u o0iacTh
cxomuMocTH crereHHoro pspa. 18.4. Pan Teiinopa. HeoOXomumblii M JOCTATOUHBIN MpPH3HAKH
cxomumocTH psga Teinopa. 18.5. PasnokeHne sneMeHTapHbIX (QYHKIMA B psabl Teinopa. 18.6.
I[TpunoxeHue CTENeHHbIX PSIOB K MPUOIMKEHHBIM BBIYUCICHUSM.



Paznen 19. Tpuronomerpuyeckuii psix @ypoe.

19.1. IlonsaTre TpuroHomerpuueckoro psaga @ypee. 19.2. JloctarouHplii NpU3HAK CXOAUMOCTU
psana ®ypee. 19.3. Pasnoxenne GpyHkimit B psinbsl @ypbe B pomexyTke [—77,77] v B Ipou3BosbHOM

npomexxytke [—l,l]. Paznosxenue yeTnbix u HeueTnsIx QyHKImii B psmpl Pyphe.

5.2. CTtpykrypa y4eOHOM QU CHUIINHBI (MOIYJIs1)

CtpyKTypa JUCHMILIMHBI 10 TEMaM OTpakeHa B Tabuunnax 6-9

Tabnuma 6. CTpykTypa ydeOHOH AUCIMIUIMHBI (MOIYIIsI) Il O4HOM (hOpMBI 00YUCHUS

Tema (pa3xes) IUCUMILTHHBI

Hroro

Buabl y4eOHOU padoThl, BKJIIOYas

CaMOCTOATEIBbHYIO

CTY/IEHTOB, U TPY/10€MKOCTh
(B yacax)

paboty

JIK

113

JIP

KOHTPOJIb

Clp

IlepBblii cemecTp

Pazpen 1. ®yHkuun oJHON NepeMeHHOM

Pazgen 2. HucaoBas mmocie1oBaTeIbHOCTD

Pasnen 3. Ilpegen dynxiuu

Pasnen 4. HenpepbIBHOCTH (DyHKITHH

Bcero 3a cemectp

144

16

16

16

27 3k3

69

Bropoii cemecTp

Paznen 5. IlpouwsBomnass u auddepenmman
(GYHKLMU OJJHOM epeMeHHON

Pasnen 6. TeopeMmsl o cpegHeM

Paznen 7. IlpuitoxeHus: IpOU3BOAHON

Pasnen 8. Ilomsatne  HeOIpeneIeHHOIrO
MHTErpajla ¥ METO/Ibl UHTETPUPOBAHUSI.

Paznen 9. UMHTerpupoBaHuEe palnMOHAIBHBIX
byHKIMIA

Pasznen 10. HMuTerpupoBanue mnpocTeUIInX
UPPALMOHAIBHBIX W TPUTOHOMETPHUYECKHUX

byHKIMH

Paznen 11. [Ilonarwe, cymiecTBOBaHUE H©
OCHOBHBIE€ CBOWMCTBA OMPEECICHHOT0 HHTErpaia

Paznen 12. Beruncienue onpeaeieHHoro
VHTETpaja

Bcero 3a cemectp

72

16

16

3a4

40

Tpernii cemecTp

Paznen 13. HecoOcTBEeHHBIC HHTETPATBI

Paznen 14. Ilpunoxxkenuss onpeneiaeHHOro
WHTErpasa




Paznen 15. JIuddepennuaipbHoe HCUYHCICHHUE
(GYHKIIMI MHOTHX TIEPEMEHHBIX

Bcero 3a ceMeCTp

108

16

16

16

3a4

60

YeTBepThlil ceMecTpP

Paznen 16. UnrerpanpHoe ucumciacHue (QyHKIUH
MHOTHX MTEPEMEHHBIX

Bcero 3a cemectp

Paznen 17. YucnoBsie psabl

Paznen 18. @yHKIIMOHANBHBIE MOCIEIOBATEILHOCTH
U PAJTBI

Pazgen 19. Crenensble psiibl

Pasnen 20. Tpuronomerpudeckuil psg Pypre

Bcero 3a CeMECTp

108

16

16

16

277K3

33

Tabmumna 7. CTpykTypa yaeOHON AMCIUTUTHHEI (MOJTYJIs1) IS 3209HON (OpMBI 00yUEHUS

Buabl y4eOHOi#l padoThl, BKJINOYAs

CAMOCTOSITEJIbHYIO paboty
o CTY/IEHTOB, M TPY/10eMKOCTh
Tema (pa3aes) TUCHUILUTHHBI g (B yacax)
=
= JIK | I3 | JIP | konTpoas | C/p
IlepBblii cemecTp
Paznen 1. dynkiuu o1HON IepeMeHHOM
Pa3nen 2. YnciioBas nociaen0BaTeNbHOCTh
Paznen 3. Ilpenen pynkuuu
Paznen 4. HenpepbIBHOCTD (DyHKITMH
Bcero 3a cemecTp 144 | 4 4 14 IK3 105

Bropoi cemecTp

Paznen 5. IlpouwsBomnas u auddepenunan
(GYHKIIMH OJTHOW IEpeMEHHOU

Pasznen 6. Teopemsl 0 cpetHEM

Pazpen 7. IlpuiioxkeHus: IpOU3BOAHOU

Paznen 8.  IloHATtHe  HeompenereHHOIo
MHTETpaJla U METObI UHTETPUPOBAHUSL.

Paznen 9. MWHTerpupoBanue panmoHaIbHBIX
byHKIMI

Paszpnen 10. MHrerpupoBaHune NpOCTEHIINX
UPPALMOHATIBHBIX U TPUTOHOMETPUYECKHX

byHKIMIA

Pasznen 11. [Ilonsatme, cymecTBoBaHHE U
OCHOBHBIE CBOICTBA ONPENIEICHHOr0 HHTErpaja

Pa3znen 12. Boluncienue onpeneaeHHoro
UHTErpaia




Bcero 3a cemecTp 72 4 4

3a4

64

Tpernii cemecTp

Paznen 13. HecoOcTBEeHHBIE HHTETPAIIBI

Paznen

14.

HHTCIrpaia

[IpunoxxeHuss  ONpEAEICHHOIO

Pazmen 15. JluddepennumanbHoe ucHUCICHHE
GYHKIMI MHOTHX TIEPEMEHHBIX

Bcero 3a ceMeCTp

108 |4 6

3a4

98

YeTBepThlil ceMecTp

Paznen 16. MuTerpanbHoe wucUMcieHUe (QYHKIUHA
MHOTHUX TTIE€PEMEHHBIX

Pazgen 17. YucnoBsie psiabl

Paznen 18. dyHKIMOHATBHBIE TTOCIEAOBATEILHOCTH
U psAlIbl

Pazgen 19. Crenennsle psiibl

Pazgen 20. Tpuronomerpuueckuil psin Pypoe

Bcero 3a cemecTp 108 4 6

k3 27

71

Lenpto mNpakTUUECKMX M JaOOPAaTOPHBIX 3aHATHH SIBISETCS KOHTPOIb
TEOPETHYECKOro0 Marepuaia I0 JAMCIMIUIMHE, a TakKe MPUBUTHE HABBIKOB M YMEHHH HMPUMEHEHHS IMOJYYEHHBIX
3HAHWU NIPH PEIICHUN MPHUKIIAIHBIX 3a/1a4.

[puMeHsieMbIe TEXHOJIOTUH P HPOBEICHUH IPAKTHYCCKOTO 3aHSATHS:
- O3HAKOMJICHHE CTYACHTOB C LIENBIO U 3aJa9aMH 3aHATHS;

- ()pOHTANBHBIN ONPOC TEOPETHYESCKOTO MaTepHaa,;

- QHAJTU3 U peLICHHE MPAKTUYSCKHX 3a/1ay;

- BBITIOJTHEHHE KOHTPOJIBHBIX M KPATKUX CaMOCTOSITENBHBIX paboT;

- 3amuTa JJabopaToOpHBIX PadoT;

- IO/IBEJICHUE UTOTOB U OLIEHKa 3HAHUI CTYJICHTOB.

Tembl NPAKTUYECKUX 3aHATHI

YCBOCHHUS

CTy/IeHTaMu

NeNe | Nepaszpg Tpynoe | Kommneren
n/n ejga TemaTuKka NPaAaKTHYECKUX 3aHATHI mkocth | . OK,
JTUCIHUIT (Buyac.) | [IK
JIMHBI
1 1 Ionstne wu crnocoObl 3amaHus (QyHKOUH. YeTHBIC W HCEUYCTHBIC, VK-1,
MIEPHOIITIECKUE, OTPAaHUICHHBIC M HEOTpAaHHYCHHBIC (DYHKIIUH, OOpaTHAS T1K-6,
(dbyHKIMA. DneMeHTapHble (YHKIMH W WX Kiaccudukarmsi. OCHOBHBIC
JJIeMEHTapHbBIe (PYHKIIUH, UX CBOWCTBA U IPaUKIL.
2 2 Yucaosast N0CJICI0BATELHOCTD. TMousTre u npenen VK-1,
MOCJIEZIOBATEILHOCTH M TIOJINOCIIENOBATENLHOCTH. [TOHATHE CXOIMMOCTH [1K-6,
W OTpaHWYCHHOCTH TIOCIEIOBAaTeNBHOCTH.  HeobxoamMmoe ycioBue
CXOJMMOCTH TIOCIICIOBaTeILHOCTH. [Ipenenn CyMMBI, MpOHW3BEACHUS WU
YaCTHOTO IMOCIIeIOBaTeIbHOCTEH. MOHOTOHHAS TTOCIIEI0BATEIEHOCTD U €6
npenen.  Yucno e. JleMma o BioxkeHHBIX oOTpe3kax. Kpurepuit
CXOJIMMOCTH TI0CJIEI0BATEIbHOCTH.
3 3 Ipenen ¢ynxmuu. IToHATHE OKPECTHOCTH TOYKH. IIpemen GyHKImH B VK-1,
touke 1o Komm u mo T'eitne. OmHOCTOPOHHUE TpeneNbl. becKoHedHO [1K-6,
Majbie ¥ OCCKOHEYHO Ooublvie (DYHKIMHM, MX CBOWCTBA M CpPAaBHCHHC.
Ipenen cymmebl, npousBeneHus 1 yactHoro (yHkiwid. [lepBbiii 1 BTopoit
3ameyarenbHblie npenensl. [Ipenen ciaoxHon GyHKIHH.
4 4 HenpepsiBaocTb ¢yHKIun. [ToHsTHE HEMPEPHIBHOCTH (DYHKIMH B TOUYKE VK-1,

10




M Ha MHO)KecTBe. TpH onpeeneHust HEeNpepbIBHOCTH (DYHKLIMH B TOUKE.
OIHOCTOPOHHSISI HENpPepbIBHOCTh. HenpephIBHOCTh  CIOKHOW  (DYHKIIUH.
Touku paspbiBa QyHKIMK M UX Kilaccudukarys. TeopeMsl O CBOMCTBAax
(yHKIMI, HENpephIBHBIX Ha OTpe3ke. Teopema O CYIIECTBOBAaHMH U
HENPEepBIBHOCTH  00paTHOM  (YHKIMH. HenpepbIBHOCTE  OCHOBHBIX
JNIEMEHTAapHBIX (YHKUMHA.  PaBHOMepHas HenpepbIBHOCTh. Teopema
Kanropa 0 paBHOMepHO# HENPEePBIBHOCTH (PYHKIIHTL

[1K-6,

MpousBognass u uddepenuman (yHKIMM OJHON NepeMEHHOM.
3amaun, TPUBOIMINMEC K TOHATHIO TPOM3BOAHOH.  OmpernencHue
Mpou3BOAHON. ['eoMeTprdecKUil U MEXaHMYECKHH CMBICT MPOM3BOIHOM.
HemnpeprBHOCTS W muddepenimpyemocts (yHknum.  [IpomsBoaHas
CYMMBI, TPOM3BEICHHS, YACTHOTO, KOMIIO3HMIMM M OOpAaTHOH (yHKIHN.
Tabmuma  TPOW3BOMHBIX. Hduddeperrmar. [powusBoaHBIE u
JrddepeHImaibl BRICIIHMX nopsiakoB. [IponsBonnast GyHKIMY, 3a1aHHOM
apaMeTPHIECKH.

YK-1,
[1K-6,

Teopembl 0 cpennem. Teopema @®epma. Teopema Pomna. Teopema
Jlarpamka, opMyJia KOHCUHBIX pUpaItieHu# Jlarpamka.

YK-1,
[1K-6,

punosxkenust npoussoaHoi. [Ipasuna Jlonurans. ®opmyna Teitnopa.
VYcnoBuss MOCTOSIHCTBA W MOHOTOHHOCTH  (DYHKIIMHM.  DKCTPEMYMBI
¢ynkopyn.  HeoOxozmmoe ¥ [IOCTATOYHBIC  YCIOBHS — 3KCTpPEMyMa.
Brinykiocts 1 Touky nepernta ¢yHkimu. AcuMntoTs! GyHKuuy. [TomHoe
rcclejoBaHre (YHKIMH M TIOCTPOCHHE €€ rpadrKa.

VK-1,
[1K-6,

ITonsATHE HEOTIPE/IeJIEHHOTO HHTErPAIA H MeTOAbI HHTEeIPHPOBAHMS.
3amaya BOCCTaHOBIEHMS (GyHKIMH 10 e€ mpon3BoaHOH. TlepBooOpasHast u
HEOTpe/IeIeHHbIH MHTerpail. CBOICTBA HEOPEAETIEHHOTO HHTETPaa.
OcHoBHas TabnHIIa HHTETpatoB. HerocpecTBeHHOE NHTETPUPOBAHNE.
WHTerpupoBaHue CI0XKHOH (pyHKIHH, TaOIHIA HHTETPATIOB CIIOKHBIX
(ysxumii. MHTErppoBaHie 3aMeHo! repeMeHHOH. VIHTerpupoBaHue 1mo
JacTsIM.

YK-1,
I1K-6,

MuTerpuposanue panMoHaabHbIX (PyHKIMIA. [ToHsATHE palMOHAILHON
¢dyskimn. Lenas u npoOHast parmonanbHele pyHKuuy. [IpaBuiibHas U
HeTpaBUJIbHAS PaIlMOHAIBHBIE Ipo0H. BeipaskeHHe HepaBUIIBHOM
palMoHAILHOM APOOH Hepe3 NETyI0 PaIMOHATIBHYIO (QYHKIIUIO U
MPaBIJILHYIO PATMOHAIBHYIO ApoOk. [IpocThie palrioHaibHbIe 1pooH,
Mpe/ICTaBIICHUE TIPABUIILHOM pallMOHaIbHOM APOOH B BUIE CyMMBI
MPOCTBIX PALMOHATBHBIX JPOOEH, METO HEOTIPEIENIEHHBIX

ko3¢ punmenToB. HTErprpoBaHne NPOCTHIX PAMOHAIBHBIX IPOOEH.
PexyppenTHast (hopMyIta IS BBIYHMCIICHUS HHTETPaIoB BU/IA

dx
J‘ﬁ [onsTHE O HE MHTETPUPYEMOCTH (QYHKITUHL.
(x“+a)

YK-1,
[1K-6,

10

10

Murerpuposanue NpocTeImx HPPaLUOHAIBHBIX u
TpPUroHoMerpuyeckux (yHkuumid. VHTErpUpoBaHME HMHTErPaIoOB BHIA

K

ax+b ax+b\

— | 8 —— | dX
cxX +d

WurterpupoBanne  OnHOMHMamsHOTO b depeHimana.  [loacTaHOBKH

YeObIieBa.,  MHTErpajbl  BUJA J- R(X, Y ax2 +bx+c }jX.

WuTerpupoBaHie TPUrOHOMETPUUYECKUX (DYHKIMH.

YK-1,
[1K-6,

11

11

[NonsiTre n cynecTBOBaHNE ONPEIEIEHHOT0 HHTETPaia.

3aaur, IPUBOJIAIIIE K MTOHSITHIO ONpeieJIeHHOTo HHTerpaia. [TonsTie
OIPE/ICIICHHOro UHTerpaia. HeoO0xoauMoe yCIoBusI CyIIeCTBOBAHKE
omnpenenenHoro uaTerpaina. Cymmol JlapOy. Heo6xoammoe 1 joctatognoe
YCIIOBHE CYILIECTBOBAHHSI OMPEICIICHHOTO HHTerpasia. MHTerpupyeMocTh
HernpepbIBHOH (yHKIMH. OCHOBHBIC CBOWCTBA OTPENICIICHHOTO MHTErpaJia.

YK-1,
[1K-6,

12

12

. Borunciienune onpeneneHHoro uarerpaia. OnpenesieHHbIH HHTErpa ¢
MepeMeHHBIM ~ BepxXHUM  TipeniesioM.  CyIlecTBOBaHHE —TEPBOOOPA3HOMN

YK-1,
I1K-6,

11




HenpepbiBHOM  (yHkim.  ©Dopmyna  Herortona-JleiiOnuma.  3amena
TIEPEMEHHOM B OMpPEIETIEHHOM MHTErpasie. IHTerpupoBaHue 1o 4acTsM.

13

13

Heco6cTBennble wmHTerpajinl. [loHsTHEe HECOOCTBEHHOIO HHTErpaia
MePBOro poyia. Brruncienne HecoOCTBEHHOTO MHTErpajia OT HEeNPEPBIBHOM
¢yskimM nepBoro poxa. IloHsTHe HECOOCTBEHHOTO HMHTErpajia BTOPOTO
pona. Beriuncienre HecoOCTBEHHOTO MHTETpalla OT HENPEPBIBHOM (QyHKIMI
BTOPOTO POJIa..

YK-1,
[1K-6,

14

14

IIpunoxeHnsi oONpefeJIeHHOr0 MHTerpaja. BerucieHue momamm
IIOCKOW  (QUrypel. BpmmcieHne [UIMHBI OyTH  IDIOCKOH — KPHBOIL.
Brrancnenne 065eMoB Tell. BerarcneHre paboThl IepeMEHHOM CHITBL.

YK-1,
[1K-6,

15

15

JuddepennmnannHoe ncuncieHne GyHKIMIA MHOTHX NepeMeHHbIX.
EBKIMI0BO IpocTpaHCcTBO. TOUEUHBIE MHOKECTBA B €BKIIMIOBOM
npocTpaHcTBe. OYHKIMU MHOTHX NepeMeHHbIX . [Ipenen u noBTopHble
npezens! pyHKIMIT MHOTHX IIepeMEeHHBIX. HenpepsIBHOCTD 1 paBHOMEpHAs
HENpEepBIBHOCTD (DYHKIMI MHOTHX MIEPEMEHHBIX. YacTHBIE IPOU3BOIHBIC
TIEPBOTO U BBICIIMX MOPSIIKOB (DYHKIMH IBYX TIEPEMEHHBIX, CMEIIIAaHHbIC
nipom3BoHbIe. [nddepeHmpyeMocTs 1 OMHBIH AnddepeHtman
(dyHKIMM NBYX TiepeMeHHBIX. [ pepeHnpatb! BRICIIIX MOPSIIKOB.
[MponzBoaHble 1 aUdhepeHIMabI CI0KHON 1 HESIBHOM (yHKIIUH.
[pon3BoaHas mo HanpasieHuto. JIOKaIbHBIN SKCTpeMyM (DYHKIUH JBYX
nepeMeHHbIX. Heo6xoaumoe yclioBUE JTOKaIbHOIO KCTPEMyMa.
Jloctarounoe ycioBHe JIOKAJIBHOIO SKCTPEMYMa. Y CIIOBHBII 3KCTPEMYM
(yHKIMM IBYX TIepeMeHHBIX, HeoOXomrmoe 1 J0CTaTouHOE YCITOBHS
YCIIOBHOTO 9KCTPEMYMa.

YK-1,
[1K-6,

16

16

HWurerpasbHoe ucumncienne (YHKOMA MHOIMX  NepeMeHHBIX.
Ksanpupyemocts MHOXkecTBa. IIOHATHE M CyLIECTBOBAHHME IBOMHOIO
unHterpana. OCHOBHBIE CBOMCTBAa JIBOMHOIO HHTErpana. BeruucneHue
JIBOMHOTO HHTErpana. 3aMeHa IEPEMEHHBIX B JBOWHOM HHTErpae.
SxoOman. JIBoliHOW MHTETpal B TOJSPHBIX KOOpIMHATaX. [IprmoxeHns
JBoitHOTO WHTerpana. KyOupyemocts mHOXecTBa. [loHSITHE, OCHOBHBIC
CBOICTBA M  BBIYMCIICHUE uHTerpana.. TpoilHOM uHTerpal B
IIMHIPHYECKUX U CeprUecKux KoopauHaTax. [IpuinokeHus TpoOHHOro
uHTerpasa. KpuBONMMHEHHBI WHTErpal IO KOOpAWHATAM: MOHSATHE,
CYILLIECTBOBAaHUE, OCHOBHBIE CBOMcTBa M BbluucieHue. @opmyna I['puna,
HE3aBHCUMOCTh KPHBOJIMHEIHOTO HMHTErpaja Mo KOOpAWHATaM OT IyTH
uHTerpupoBanusa. KpHBoiIMHEHHBIN MHTErpan MO AJIWHE OyrH: MOHATHE,
CYILIECTBOBAHUE ,0CHOBHBIE CBOMCTBA M BBIUHCICHHE.  HPHIOKECHHS
KPUBOJIMHENHBIX MHTETPAJIOB.

YK-1,
I1K-6,

17

17

. UmcaoBble psabl. HayanbHble MNOHATHS. I'eomerpuueckuit 1
rapMoHuUecKUid psmpl.  CBOHMCTBa CXOIAMIMXCS PAmoB. HeoOxomumbrid
TIPI3HAK CXOIMMOCTH psifia, TeopeMa 00 octatke psina.. Kpurepuii Ko
TTonoxxutensHple psapl. [lpmsHaku cpaBaeHwsi, [amambepa m Komm
CXOJJMMOCTH TIOJIOKUTENBHBIX PSIZIOB. 3HaKOTIepeMeHHbIE psbl. [Ipr3HaK
JletiOnunia. YciaoBHas ¥ aOCOIIOTHAS CXOIMMOCTb.

YK-1,
I1K-6,

18

18

DYHKIHOHATBHbIE MOC/IeI0BATEILHOCTH M PSA/ABIL.

CXx0MMOCTh ¥ paBHOMEPHAS! CXOIMOCTh (DYHKIMOHATBHBIX
HOCJIEIOBATENILHOCTEN U PsiioB. Kputepuii paBHOMEPHON CXOIMMOCTH,
IIpmsnak Betiepmrrpacca. CBolicTBa paBHOMEPHO CXOIAIINXCS PSIOB.

YK-1,
[1K-6,

19

19

Crenennnle psaabl. Teopema AGerst. Pagmyc, natepsan u 061acTh
CXOJIMIMOCTH cTeneHHoro psina. Psax Teiinopa. HeoOxonmmerit u
JIOCTaTOUHBIN MPU3HAKU cXoauMocTu psiza Teitnopa. 18.Pasnoxxenue
aneMeHTapHbIX GyHKIWit B psiapl Telinopa. [Ipunoskenne cTeneHHbIX
PSI0B K PHOIMKEHHBIM BBIYUCIICHHSIM.

YK-1,
[1K-6,

20

20

Tpuronomerpnyeckuii psin Pypbe. [loHsATHE TPUTOHOMETPUUIECKOTO
pina @yppe. JlocTaTouHBIA TpH3HAK CcXoAUMOCTH paga Dypse.

Paznoxxenne ¢yHkmmii B pagpl Oypbe B MPOMEKYTKE [—7Z' W T ] U B
TIPOM3BOJIEHOM TIPOMEKYTKE [—l ) |] Pa3noxeHne 4eTHBIX M HEYETHBIX

(hyHKIWHA B psizel Dypee.

YK-1,
I1K-6,
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6. [lepeyeHb y4eOHO-METOAMYECKOTO 00eCTIedeHHUsI IVIsI CAMOCTOATEILHOH PadoThI 00yYaAIOIIUXCS 0
AUCHUILIHHE (MOIYJIIO)

Tabiuua 6.
Bonpocs! /15 caMOCTOSITETLHOTO U3YYEeHMSI.

IlepBEhlii Kypc (BTOPOIi cemMecTp)

Bropoii kypc.
. 3amaun, MPUBOIAIINE K TOHITHIO TIPOU3BOJHOM.

. UuBapuantHOCTH (hopMmbl quddepeHunana.

. Jlorapupmuueckoe nuddepennupoBanre GyHKIuUii.

. [IponsBosHbIE rUNIEPOOINUECKUX (DYHKIUH.

. PasnoxeHre OCHOBHBIX 3JIeMEHTapHBIX (QyHKIWMIA Mo hopmyne Teitnopa.
Ocratounslii wieH ¢popmyisl Teiinopa B popme Komm u B popme Jlarpanxa.
. Berumcienue mpeesioB ¢ moMoInsio ¢popmyisl Teitmopa.

. PazojxeHne npaBmIIbHBIX pallMOHAIBHBIX APOOEH Ha MPOCThIE APOOH.

. Meron OcTporpaackoro HHTErpHPOBAHHS PALIMOHAIBHBIX APOOEH.

WHTerpansl Buga J. R(ShX, ChX) dx.

11. 3ameuanue 00 MHTETpaNaX, HS BHIPAXKAIOMIUXCS Yepe3 dJeMEeHTapHbIC (YHKIINH.

12. Ompenenennsrii uaTerpan. [lonarue wuHTerpHpyeMocTH (yHKIMH. WMHTErpupyeMocTb MOHOTOHHBIX U
KYCOYHO-HETIPEPHIBHBIX (D YHKITHIA.

13. HenpepbIBHOCTh MHTETPaja [0 BEPXHEMY MPEACIY.

14. Bropas TeopeMa 0 cpeJHeM 3HAUEHHH JJIsL OTIPEIeTICHHOTO HHTerpaa.

15. 3ameuanue o coco6ax MPUOIUKEHHOTO BEIUUCICHHS ONPECIICHHOTO HHTErpaa.

16. BeruncneHne cTaTHIECKUX MOMEHTOB M LIEHTPA TSKECTH KPUBOM.

17. WccnenoBaHue CXOJUMOCTH HECOOCTBEHHBIX HHTETPAJIOB.

'_\
©

Tpertwuii Kypc.
1.ITocnemoBaTeNbHOCTH TOYEK B #-MEPHOM MPOCTPAHCTBE.

2.CpoiicTBa (yHKIHI, HEIPEPHIBHBIX HA 3aMKHYTHIX MHOXKECTBaX.
3.KacarenbpHasi INIOCKOCTh W HOPMaJlb K HOBEPXHOCTH.

4.YcnoBHbIN 3KcTpeMyM. Metoa Jlarpamxa.

5.HesiHbIe QyHKIHH, ONPECIieMbIC CUCTEMOM YpaBHCHH.
6.Boccranopnenne GyHKIuu 1o eé noaHomy auddepennuany.
7.JlocTaTouHble IPU3HAKU CXOJMMOCTH TOJI0KHUTENBHBIX psAA0B: Mpu3Haku Pabe, Kymmepa, beptpana.
8.0 mepecTaHOBKE YJICHOB B YHCIIOBBIX PsiaX.

9.YMHOXEHNE a0COTIOTHO CXOSIIUXCS PAIOB.

10.Hekoropbie kocBeHHbIE (OPMBI pa3IoKeHNst PYHKINN B CTEIICHHBIE PSIJIBL.
11.Borancnenue onpeaeneHHbIX HHTETPAIOB € IIOMOIIBIO CTETIEHHBIX PSIJIOB.
12.Cxonumocts B cpenHeM. HepaBenctso beccens u pasenctso [lapceBans.

CamocrosrtenbHas pabora 00y4arOINXCsl OCYLIECTBIISIETCS METOIAMH CaMOOOYYEHHsI U CAMOKOHTDOJISI B
ABYX HanpaBJeHUSX:
- JUI 3aKPEIUICHHSI M YIIyOJIeHWsl 3HaHWH W HaBBIKOB, ITOJIy4EHHBIX Ha JICKIMOHHBIX M IPAKTUYECKHX
3AHATUSX;
- 1 CAMOCTOSATCIIBHOTO U3YYCHUA OTACIBHBIX TEM U BOIIPOCOB AUCHUILINHBI.
CamocTosTenpHast paboTa OCYIIECTBISIETCS B BHJIE:
- KOHCTIEKTUPOBAHMS y4eOHOM, HAyYHOW M MEPHOANIECCKOM TUTEPaTyPHI;
- IpopaboTKN yaeOHOTro MaTepraia (110 KOHCIEKTaM JeKINHA y4eOHO! 1 HayYHOH JINTepaTypsl);
- MOATOTOBKH COO6H_IeHPII>i K MPAKTUYCCKUM 3aHATHUAM, K YYACTUIO B TEMATUYCCKUX NUCKYCCHAX, pa60Te
HAaYYHOTO KpYXKa U KOHPEPEHIHAX;
- moucka M 0030pa Hay4HBIX IyOJHMKALMA M 3JIEKTPOHHBIX HCTOYHWKOB HH(OpMalUWH, HMOATOTOBKU
3aKJTI0YEHUS 110 0030py HH(pOPMAaIHY;
- BBITIOJIHEHHS JIAOOPATOPHBIX, KOHTPOJIBHBIX paboT, KypcOBBIX padoT (IIPOEKTOB);
- pelIeHus IPaKTHYECKUX ¥ CUTYallMOHHBIX 3a]1ay;
- COCTABJICHUS aHATMUTUIECKUX Ta0JHII, Tpaduaeckoro ohopMIICHHUS MaTepraa;
- paboTHI ¢ TecTaM¥ ¥ KOHTPOJIBHBIMA BOIIPOCAMH ISl CAMOTIPOBEPKH;
PesynbraTel caMoCTOATENEHONW pabOThl KOHTPOJIMPYIOTCS W YYUTHIBAIOTCS TIPH TEKYIIEM M IPOMEKYTOYHOM
KOHTPOJIE ycIIeBaeMOCTH oOydatomierocs. 1Ipn 3ToM MpoBOIATCS TECTHPOBAHUE, SKCIPECC-0MPOC U (HPOHTAIHHBII
oTIpoc Ha TA0OPaTOPHBIX U MPAKTUIECKUX 3aHATHAX, 3aCIyIINBAaHUE JOKIAJA0B U COOOMICHHH 1O TOMOIIHUTEIFHOMY
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MaTepually K JCKIUAM, IIPOBEPKa JOMAITHUX KOHTPOJbHBIX pa60T U T.AO.

7. ®oH/I OLIEHOYHBIX CPEICTB

AJIsl TIPOBEACHUA l'[pOMQ)KyTO‘lHOﬁ arrecranuu oﬁyqamumxca

Mo JUCUMILTIMHE (MOXYJII0)

7.1. IlepeyeHb KOMIIETEHIMI C YKA3aHUEM 3TAaNoOB UX ()OPMHPOBAHUSA B NpoLecce
0CBOEHHUs 00pa30BaTeJIbHON MPOrpaMMbl

Komnierennus Oranbl [Ipouenypa
dhopMHUpOBaHHS OIlICHUBaHMS
YK-1 CnocobeH ocyLLeCcTBASATb MOWCK, 3HaTh: OCYIIECTBIIATH OUCK, VYerHblii onpoc,
KPUTUYECKNIA aHanm3 U CUHTE3 KPUTUYECKUI aHAIM3 ¥ CUHTE3 TECTHpOBAHHNE,

MHpopMaLIMK, NMPUMEHSITb CUCTEMHBIN
noaxoa Ans peleHns NoCTaBNEeHHbIX
3agday

HHPOPMAINH

YMern: pemars MaTeMaTHYECKHE
3aJaun.

Baagers: NpUMEHATb CUCTEMHBII
MOAXOJ AJISl PELIEHUS IOCTaBICHHBIX
3a1a4

KOHTpOJIbHas paboTa.

IIK- 6 Cnocoben ocamBaTh u
HCTIOJIB30BaTh 0a30BBIC HAYIHO-
TEOPETHUYECCKIE 3HAHUS KIACCHICCKUX
pa3nenoB MaTeMaTHIECKOW HAYKH,
0a30BLIMU UJIESIMUA U METOAAMU
MaTEeMaTHKH, CUCTEMOM OCHOBHBIX
MaTeMaTHYeCKUX CTPYKTYp U
aKCHOMAaTHYECKUM METOIOM..

3HaeT: UCHONB30BaTh 0a30BbIE HAYUHO-
TEOPETUYECKUE 3HAHUS U MPAKTHUECKUE
YMEHUS 110 TIPSAMETY B
npodeCcCHOHANBHON NesTeTPHOCTH
YMmeer: pemath MaTeMaTHIeCKHE
3a1aqn.

Baangeer: ucnons3oBaHneM 0a30BBIX
HAyYHO-TEOPETHUYCCKIX 3HAHUH U
MPaKTUICCKUX YMECHHH 110 TIPEIMETY B
npodeccnoHaNbHON eATENBHOCTH.

YcrHblii onpoc,
TECTUPOBAHHUE,
KOHTpOJIbHAS paboTa.

7.2. Onucanne nokasareseil 1 KpUTepUeB OLCHNBAHUS KOMIIETEHIMI HA Pa3JIMYHbIX
ranax ux GopMHUPOBaHMSI, OIIMCAHUE KA OLICHUBAHUS

YK-1 Cnoco6eH ocymiecTBJIATh NONCK, KPUTHYECKHIT AaHAJIN3 M CMHTe3 HH(OpMaLu,
NPUMEHATH CHCTEeMHBIH IOAXO0/ AJIsl PELICHHS MOCTABJICHHBIX 32124

IMoka3atenu (uto OueHo4yHasi KA
o0y4yarommiics  J0JIZKEeH | Y/I0BJIETBOPHUTEILHO Xopowo Otanuno
MPOAEeMOHCTPUPOBATH)
3HaTh: OCYIIECTBIATH 3HaeT OCHOBHOM MarepHal, 3Haer y4eOHbIH Martepuai. Ymeer | 3HaeT TIIy0OOKO M IPOYHO
HOMCK. KDHTHUECKHUIA HO JIOITyCKaeT HeTOUYHOCTH, IPaBUIIBHO IPUMEHHUTh TEOPHUIO IIPH | Y4eOHBIII MaTephal, CBOOOTHO
» Kp Ipu pemeHnu IpUEMeEpoOB, BBITIOJTHEHUH MPAKTHYECKHX | OTBEYaeT Ha BOIPOCHL, CBOOOTHO
aHalln3 ¥ CHUHTE3 3a/1a4 JIOIyCKaeT OMINOKH. 3a/IaHUi, BiajieeT HEOOXOAMMBIMH | peIIaeT 3aJav, He 3aTPyAHSIETCs
I/IH(I)OpMaHI/II/I npueMaMu BBINIOJIHEHUSA | C OTBETOM IIPU BUJOM3MCHCHUU
YmMmern: pemiathb MIPAKTHYECKUX 3aJaHuH, HO | 3aJaHUH, MIPaBUIBHO
NpaKTHIECKHe 3aatH. 3ATPYHAETCS ¢ TPHMEHEHHEM 000CHOBBIBaET TIPHHATOE
. 3HAHUH, CBS3aHHBIX C HOBBIMH | pEIICHHE, BIIasieeT
Baaners: npuvenaTs HECTaHJAPTHBIMH 3a7auaMi. | pa3sHOCTOPOHHMMH HABBIKAMH U
CHCTEMHBIH noAXO0d JIsd MOKa3blBaeT  JOJDKHBIM  ypOBEHb | NMpUEMaMu BBINOJTHEHUS
peIIeHHS TOCTABICHHBIX c¢(OPMUPOBAHHOCTH KOMIIETEHIIMH. | MPAKTHYECKUX 3a/1aHUH,
3a/a9 MIOKa3bIBAaeT JODKHBIH ypOBEHb
chopMUPOBAHHOCTH
KOMITIETEHITHH.
K- 6 Cnoocoben ocBanuBaTh U MCIIOIb30BAThL 0a30BEIE Hay4YHO- TCOPCTHUYCCKUC 3HAHUA
KIIAaCCUYCCKUX pa3aciioB MaTeMaTHIeCKOM HAyKH, 0a30BBEIMU nacsasMmM U METoOdaMUu
MaTEMAaTUKU, CHUCTEMOM OCHOBHBIX MaTEMaTHUYECKHX CTPYKTYp MU AKCHOMATHYCCKUM
METOJOM..
IMoka3aTenun (uto0 OueHoyHasi KajJa
odyuarouuiics JOJKEH | Y/10BJIETBOPUTEJIBLHO Xopomuio OtanyHo
NPOAEeMOHCTPHPOBATH)
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3uaTh 3HaeT OCHOBHOI 3Haer y4yeOHBII MaTepuan. | 3HaeT IiIyOOKO W HPOYHO
OCHOBBI  TeOpuH | MaTepHall, HO JOMycKaeT YMeeT MpaBUIBHO TPUMEHUTH | y4eOHBIH MaTepual,
NpeeNoB, HeTtouHocTH, [Ipu TEOPHIO  TIPM  BBITOMNHEHUH CBOOOIHO OTBEYaeT  Ha
T (epEHIHATBHOTO 41 | BPIMOTHCHHH 3 MPAKTHYECKUX 3aJaHuil, | BONPOCH], CBOOOAHO permaer
MPAKTUYCCKHX 3aTaHUI BJIaJceT HEOOXOJMMBIMU | 3aJIaud, HE 3aTpPyAHSACTCS C

MHTCrpajIbHOTO _ | momyckaet ommOKu. pueMaMu BBINTOJTHCHUS. | OTBETOM TP BHIOU3MCHCHUH
MCIUCIICHNA ynxumi NpaKTUYECKUX  3aJaHui, HO | 3aJaHu, NpPaBUIIBHO
OTHOU 148 MHOI'MX 3aTPyAHACTCS C TPHUMEHEHUEM | 0OOCHOBEIBAET MIPUHATOE
IMEPEMEHHBIX, YHUCIIOBBIX H 3HAHUM, CBA3aHHBIX C HOBBIMH | PELICHHE, BIaAceT

(byHKI_[I/IOHaJILHLIX p}IZ[OB; HECTaHAAPTHBIMU 3agadyaMu. Pa3HOCTOPOHHUMU HABBIKAMH
YMmeTh MOKa3bIBAET JOJDKHBIA YpPOBEHb | U IPUEMaMH  BBIIIOJHEHUS
IIpuMenaTH C(’popMHpOBaleOCTH NIPAKTUYECKUX 3anaHH17£,
METOAbl MaTEMaTHYECKOTO KOMIICTCHIINH. IIOKa3bIBacT JOJIKHBIN
aHaJin3a s peLHeHI/ISI YPOBEHb Cq;)?pMI/IpOBaHHOCTI/I
THUTIOBBIX u KOMIICTCHIINH.
HECTaHJapTHBIX 3amaq
JUCLUIUIAH
€CTECTBEHHOHAYYHOTO
HarpaBJICHUs;
Baagern
Hagbikamu
MPUMEHCHHUS METOJIOB
I QepeHInaTBHOTO
WCUYHCICHUH U pEeIICHUS
MPUKIIATHBIX u

TCOPECTUYCCKUX 3a4a4.

7.3. TunoBble KOHTPOJIbHBbIE 32/IaHNSI I HHbIE MAaTEPHAJIbI, HEOOXOAUMbIe IJIsl OIeHKH 3HAHW, YMEHUI,
HABBIKOB M (MJIM) ONbBITA [eSITeJIbHOCTH, XAPAKTepU3YHOLIUX 3Tanbl (GOpPpMHPOBAHMSA KOMIIETEHUMH B
npouecce 0CBOeHHs 00pa3oBaTeNbHOI NPOrpaMMbl

Ilpumepnsie apuanmol KORMPOILHBIX padOmM

KounrpoabHnas pagora Nel (paznen 5)

Bapuant Ne 1

.~ o 2 .
1. Mcronb3ys onpejieieHue NpOM3BOIHOM, HaliTH npou3BoaHyto GyHkiuu Y = 5X° + 2X ;

2
X“+1 X <1
2. UccnenoBath (pyHkM0 Ha AuddepeHunpyemMocTs: Y = P
X=1 npux=>1.

3. Haiiti mpou3sBoaHbIe PYyHKIINIA:

3X [y2
X — . .
1) y= (X2 +4X—2)lo; 2) y =i3x; 3y :X—1+arcsm 1 : 4) y =sin(x? +2%);
— X X
x=tint,
4. Haiitu npou3BoAHyI0 QYHKINH, 3aJJaHHON MapaMeTpUUYeCcKu: €1
y=t>+1.

5. 1) Haiiti yrioBoii ko3(pGUIIMEeHT U yroJ ¢ 0ChI0 a0CIIUCC KacaTebHON K KPUBOM

/4
y =COSX npu X:E :
. . . 1 1
2) Haiitn ypaBHEeHHE KacaTeIbHONW U HOpMaJIu K KpUBOU Y = i1 B Touke M (L E) .
X° +
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2

6. Haiitu nuddepennmansr BToporo nopsiaka GyHKIuA Yy = arCCOS1 5
+ X

2 -~
7. HaiiTi mpoM3BOIHYIO YKA3aHHOTO Topsiika GyHKIMd Yy =€ * , naumu y" |

Bapuant Ne 2

1. Mcnonb3ys onpe/eaeHue Ipou3BOIHOIM, HANTH MPOU3BOAHYI0 GyHKIMK Y = 3",
sin X npu x <0,
2. UccnenoBath GhyHKIMIO HA AU HEPEHIIUPYEMOCTD: Y =
cosx npu X > 0.

3. Haiitn mpou3BoiHbIe QYHKITUN:
X X

1) y=x*@In?x—4hx+1); 2) y=xe2 +2e 2; 4) y= arctg§+éln(x2 +a%); 5) y=sin(In( x? +1)).
a
X = 2Int
y=In?t.
5. 1) Haiitu yrioBoii k03 (QUIIMEHT U YTOJI C OChIO a0CIIUCC KacaTelbHON K KPUBOU
y=x>-x* npux=0.

4. Haiitu npon3BoAHYI0 (YHKLMH, 3a/laHHOM IMapaMeTpU4eCcKu: {

2) Ha xpuBoit Y =3x* —4x+1 HaiiTi TOuKy, B KOTOPOii KacaTeabHas NPAMOM mapaienbHa
y=2x+1

6. Haittu muddepenmuan Broporo nopsaka yskmun Y = In(vV1+x* +x).

7. Haiitu mpou3sBoanyro GyHKIUM YKa3aHHOTO IOpsaKa: Y = € " sin X, uatimu y" .

KonTpoubnasi pabora Ne2 (pasaenst 6 u 7)
Bapuanr Ne 1
1. IIpoBepuTh cipaBeATUBOCT TeOpeMbl Jlarpanxa /i GyHKIHMI:

1) f(x)= %Xs — X+1na ompeske [0;1]; 2) f(x)=3/x —1na ompesxe [— 1;1] .

Ecnu npumennma teopema Jlarpanxa, TO HalTH COOTBETCTBYIOIINE 3HAYEHUS C.
2. Tlonw3ysce Gopmynoit Teitnopa, paznoxuts Gpynaxmuio f(X) = x* —3x? +5x —2 mo cremensam X —1.
3. Ucnonb3ys npasuiio JlonuTans, BBIYUCIUTE PEAEIbl:
: . In(x-a
1) lim xInx; 2) lim g;
X—0+ Xx—a |n( eX — ea)

4. HaifTi “HTEpBaJIbl MOHOTOHHOCTH M SKCTPEMYMBI () YHKITHIA:

x> x?

1 =————-2X: 2 =2x+1e%.
)Y 3 > ) y=( )

5. HaiiTi Han6oJIblee 1 HANMEHbIIIee 3HadeHns GyHKImil Ha oTpeske Y = 1100 —x% X € [— 6;8];

6. Cpeau Bcex MpsIMOYTOJILHUKOB JJAHHOMH IUIOIMIAN S HAUTH MPSIMOYTOJIbHUK HAUMEHBIIIETO
nepuMerpa.

7. IlpoBecTy MOHOE UCCIICAOBAHUE (DYHKITHH:

1) y=—2 2) y = (x+1)e*.
1+x

7

Bapuanrt Ne 2
1. ITpoBepuTh cCripaBeATUBOCTH TEOpeMbl Poutst i QyHKIMMI:

1) y=x?—-2x-3=0 naorpeske [-13]; 2) y=1-%/x naorpeske [-11].

Ecnu npumenuma teopema Posursd, To HailTH C.
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2. B kakoii Touke KacaTenbHas K KpUBO# Y = 4 — X* mapajuiesbHa XopJie, CTATUBAIoIIeil Touku
A(-2;0) u B(L 3).
3. Ilpumensis npasuna Jlonurasns, BBIYMCIUTE TPEAETIbL:

1) lim (1—cos x)ctgx; 2) lim ( 1 - E].
x—0 x=>0\ X-SIn X X

o 3
4. HaifTu uHTEpBaJIbl MOHOTOHHOCTH U SKCTPEMYMBI (QYHKIIMU Y = 2 xt—x3-9x% +7;

T
5. Haiitu HauGosnbliiee 1 HaMMeHbIIee 3HaYCHUST PYHKIMI HA OTpe3ke Y = Sin 2X, X € {— — —}

6. Hucno 64 pa3noXUTh Ha IBa MHOXKHTEJNS, YTOOBI UX CyMMa KBaJJpaToB ObliIa HAMMEHBIICH.
7. IlpoBectu mosHoe uccnenoBanue GyHkoun y = X-In x.

Koutpoasnas padora Ne3 (pa3aenst 8,9,10)

Bapuant Nel
1. Beruucianuts CJICAYIOIINEC NHTECTPAJIbL
4 2
1) fln X 2) J-xzxfl—xdx; 3) I(X—Z).32de; 4) IX +3X2+ 2X +X+1dx; 5)
X“+x+1

J' \/;dx
G
2. BBIYMCIIUTE UHTETPAIbL:

. dx
1) [ x23xM3+1)%2dx;  2) |sin®2xcos? 2xdx; yf——————
)I ( ) )I )-[BSin X+ 4c0s X

Bapuant Ne 2
1. Beiuucnuts ciaenyronie HHTerpaibl

1) j e xdx 2) j (x+1)/x+2dx; 3) j (3—2x)cosxdx, 4) j J_d—xi/_; 5)
X +4/X
2x° +6x3+1
[ = e
X"+ 3X

2. Berancnurs HUHTCIpaJIbl:

1) I dx .

ICOS? xdx, J- dx

3sin?x | 3+sin X +COS X’

Bapuanr Ne 3
1. Beruucnute cnezly}onme HHTETpaIbl:
arctg?® 2x 2X+3
1) dx; 2 —dx 3) | arctgxdx, 4 —dx; 5
'[ 1+ 4x2 ) I )'[ J ) -[ 3x-10 )

X +3xC + 2x% +x+1
dx.

X2+ x+1
2. BLIYMCIIUTE ClIELYIOIIUE UHTETPAIIBL:

1
1) [x3@2+x23)4dx:  3) [cos*3xdx; 4 sin x
) j ( ) ) I ) I1+S|n X

Konrtpoabsnas padora Ned (paspensr 11, 12, 13, 14)

5|
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Bapuanr Ne 1
1. Beruncnauth uHTErpaibl ¢ noMomsio popmyisl HetoTona — Jleitonuma:
1 _jl—dx o2 ii—dx
“,(11+5x) o (X +1)
2. MeTo;[OM 3aMEHbI IEPEMEHHON BBIYUCIUTh UHTErPaIbl:
J xdx ) 2) .1[ \/e_x dx
ove +e™

3. MeTo10M UHTErpUPOBAHHUS 10 YACTSIM, BBIYUCIUTH HHTETpall Iarcsin xadx;

4. HccnenoBaTh Ha CXOAUMOCTb HECOOCTBEHHBIN I/IHTerpaJII =
2 (X - 3)
5. Beraucnuts miomaas GUrypsl orpaHUuEeHHON JTHHISIMHA:

1) y=x*u y=2x+3, 2)xoopaunaroii p =a(l+cosg), a>0.

6. Haiitu niuHy nyru KpuBoii:

X X

a — _
1) 1ieHHO¥M TMHUN Y = E(ea +e ?) (a>0)mnacermente [— a, a];

Bapuant Ne2

1. BeIYuCIUTh MHTETPAJIBI:
13

dx _
1)'[xxfl—lnzx, '[ w/ 3-x)*

2. MeTo10M 3aMEHBI HepeMeHHOI/I BBIYHUCIIUTH NUHTCTPAJIbI

d
2)'|‘x2\/a2 — x2dx.
0

x o
1)2[\/;_1dx,

3. MeToioM HHTETPUPOBAHUS 110 YACTSIM, BEIYUCIUTH HHTETPAJl J.In xadx;
0

© 2xdx
x+1

5. Beruncnuts 1iomanp GUrypsl, orpaHMuE€HHOM 011H0171 apKOM LIMKJIOWIbI
x=a(t-sint), y=a(@—-cost) (a>0) uocso OX.

6. Beraucinurs JJIMHY AYyTU OAHOI'0 BUTKA CIIMpaJId ApXI/IMe,Z[a p=age.

Bapuant Ne3
1. Beruncaute UHTErpabl:

2
X+3
1) | =—dx;
-([x2+4

2. MeTo1oM 3aMeHbl IEPEMEHHOM BBIUMCIUTH HHTETPAJIBI

In2 a
2 2d.
l)j\/? 2).([\/a X dx
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1
3. MeTo10M HHTErpupOBaHUs MO YACTSIM, BHIYHCIUTh I/IHTeraJIIaI’CthdX.
0

o0
2
4. VccnenoBaTh Ha CXOAUMOCTH HECOOCTBEHHBIM WHTETPAs Ixe *dx.

o

5. Beruncnuts miomaas Gurypsl orpaHHueHHOM 37TuncoM X = acost, y =bsint.

6. BeraucnuTh IIMHY OYTH MOJIYKyOHYecKoid mapadoIibt y2 = X3, 3aKITI0UCHHOM MEXIY
toukamu (0, 0) u (4, 8);

Koutpoasnas padora S (pa3gen 15)

Bapuanm 1.

. . 2X + . X
1. Haiitu o6actu onpesencaus GyHKUMMA: @) Z = y ; 6) z=arcsin :
X—=Yy X+y
2.BeIuncinTh IBOWHBIE M IIOBTOPHBIE TPEIeibl (DYHKIUI B yKa3aHHBIX TOYKAX, €CIIH OHH

X X
CYIIECTBYIOT: @) Z= Y B Touke (0; 0); 6) z = Y
1- Xy + 1 X2 + y2
3.Haiitn nomnusle audQepeHIuans! IepBoro i BTOPOro HopsAakos GpyHkmun z=tg(x2-y).

4.BbIYUCIUTh NPUOIMKEHHOE 3HAUCHHUE BBIPAKCHUS V4,052 + 3,072,

5.HaiiTi mpoM3BOHYIO NIEPBOTO TOpsi/IKa HesiBHOM QyHKmu y(x), 3aaHHON ypaBHEHHEM

y—x'=2.

6.Haittu npomssoanyio gpyakumn z=In(x2+y?) B Touke 4(3; 4) B Hanpapienuu Touku B(1;
3).

7WccnenoBaTh Ha TOKATbHBINA SKCTPEMyM (YHKIHIO Z=4X+2y—X2—y?,

B TOYKe (0] 00).

Bapuanm 2.
X —
1. Haiitu o6nactu onpeneneHust QyHKIMA: a) Z = I—y; 6) 7 =+4—X" —y°.
n X

2 .Beranciauth JIBOMHEBIE U MMOBTOPHBIC TPCACIIbI (bYHKI_II/Iﬁ B YKa3aHHBIX TOYKaX, €CJIN OHAa
2

CYIIECTBYIOT: @) Z = MXY 5 rouxe (0;0), 6) z= X+
X

XZ

B Touke (0; 0).

y

o X
3.Haiitu nonnble quddepeHIaibs IepBoro U BTOPOro NopsiikoB GyHKIUU Z = — — —.
X

4. BBIY4ECINTS IPHOIIKEHHOE 3HaueHne BhIpaxkerns 2,01%03,

5.HaiiTi mpou3BOAHYIO IEPBOTO MOPsiaKa HesIBHOM QyHKIMU y(x), U3 ypaBHEHUS Y=X—
Iny.

6.Haiitu npousBoaHyto ¢pyHkuu Z=arcsin(x—y) B rouke A(1; 3) B HanpaBienuu Touxu B(6;
7).

7 MlccnenoBath Ha NOKaTbHEIH SKCcTpeMyM QyHKIMIO Z=XYy2(1-X-Y).

Bapuanm 3.
2.,2

" . X'y 2
1.Haittu oOiactit onpeneneHus KW a) I = ———; Z=In(x"=3x—-y+2).
p ymais @) 2= = 0) 2= y+2)

2.BeIuncIuTh JBOMHBIC U TOBTOPHBIC MTPEeACIbl (YHKIMKN B 3aJaHHBIX TOYKaX, €CJIU OHH

CYIIECTBYIOT: @) Z _ oy B Touke (0; 0); 6) z Xy B TOYKE (00; 00).
y X
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y

3.Haiiti nonubie audhepeHnnaisl NepBoro ¥ BTOPOro nopsiakoB pyHkuuu Z = XIn =.
X

4.BeIauCIUTh TPUOIMKEHHOE 3HAUCHUE BBIPAKCHUS J101® +1,98°.

5.Haiitu ipoM3BOIHYIO IIEPBOTO MOPSIKA HEIBHOM PyHKIMK V(X), 3a1aHHON ypaBHEHHUEM
5-x=arcsin(x+y).

6.Haiiti mpon3Boayro GyHKImn Z = /X* +y? B Touxe A(1; 1) B Hanpanenun Touxu B(3;
2).

7.WccnenoBaTh Ha JTOKaTbHBIHA SKCTpeMyM GYHKIHIO Z=X2—XYy+Y?.

Bapuanm 4.

1.Haiiti obiactu onpeaencHus GyHKIUN: a) Z = arctg\/x_ D 60) Z=X"+Yy —1+8/x—y.

2.HaiiTu nBO¥HbIE U TOBTOPHBIE IIPEEIIbl (PYHKIHMM B YKa3aHHBIX TOUKaxX, €CJIU OHU
CYILIECTBYIOT:

JXy+9-3 1

a) z= B Touke (0;0); 6) z=ysin— BTouke (0; 0).
Xy X

3.Haiiti nonubie audhepeHnnaibl IepBoro 1 BToOporo mopsiakoB GpyHkuuu Z=Incos(x+y).
4.BprauciuTh NpUOIMKEHHOE 3HAYCHUE BBIpAXKECHUS /3,97 + 3,03.

5.HaiiTi mpoM3BOAHYIO MIEPBOTO MOPsIKa HEesIBHON QyHKIMU y(X), 3aaHHON ypaBHCHUEM
x2+y+In(x?>—y?)=a?.

6.BprunciuTs npousBoAnyIo GpyHknun Z=X2y? B touke A(l;2) B HampaBIEeHHH TOUKHU
B(5;4).
7.Uccnenosats pynkmuo Z=x3+y3—15X Ha 3KCTpeMyM.

KounrpoJasHnas padora 6 (pazaea 16)
Bapuanm 1.

1. BbIUMCIHUTh ABOMHOM MHTET A H cos(x + y)dxdy, rae obmacte D orpannueHa JTUHUAMA
D

x=0,y=x,y==x
2. BBIYHCIUTh B MOJSIPHBIX KOOPIMHATAX JBOWHOW MHTETPa “.w/16 —x% — y?dxdy, tme
D

o6macte D orpaHmdyeHa okpykHOCTBIO x2+)?=16.
3. BeIUucIuTh miomas miockoi Gurypsl, orpaHnueHHON uHusiMu xy=4, x+ y—5=0.

4. BBIYUCITUTHh TPOHHON HHTErpal m(xz + y)dxdydz o obmactu 7T, orpaHHYCHHON
T

noBepxHocTssmu X=0, x=1, y=0, y=1, z=-1, z=1.
5. BelunucnuTh KpUBOIMHEMHBIM HHTETPAJI 110 KOOPAUHATAM: I(Z —y)dx+ xdy, L —apka
L

mukionael X=t-sint, y=1-cost, 0<t<2r.
6. IlokasaTh, 4TO HHTErpAI §2y cos xdy — y? sin xdx 1o mo6omy 3aMKHyTOMY KOHTYpY C,
C

coJiepKaniemMycsi B 0JTHOCBsI3HOM obOnactu D, paBeH Hyro.

Bapuanm 2.
1. Borunciauth ABOWHOW MHTETPa H(Xz + y)dxdy, rme obmacte D orpanuueHa JTUHUSIMA

D
y=x% y=+x
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2. BBIYHMCIUTD B MOJISAPHBIX KOOPAMHATAX ABOWHON HHTErpal ” (x* + y*)dxdy, e obnacth
D
2, .2_
D orpanuueHa oKpy>KHOCTbIO X“+y“=2ax.
3. BbIuucnuTh mI0maib mWIockoi GUIyphl, OrpaHHueHHON THHUAME y2=4x+4, x+y=2.

4. BBIYUCITUTH TPOHHON HHTErpal _m- zsin( X+ y)dxdydz, rme obmacte T orpaHuueHa
T

noBepxHoctsamu X=0, x=7x, y=0, y=x, z=0, z=1.
5. BeIUMCIUTE KPUBOJIMHEWHBIA HHTETPAIT [0 KOOPAUHATAM: J-(x + y)dx+ (x—y)dy, L -
L
OKPYKHOCTh X2+y%=4,
6. IlokasaTh, 4TO HHTETrpall § sin? ydx+ xsin 2ydy 1o no6oMy 3aMKHyTOMY KOHTYpy C
C

COACpKalICMyCA B OJIHOCBSI3HOM obnactu D, PpaBCH HYIIIO.

Bapuanm 3.

1. Beruuciuth TBOMHON UHTErpas ” (2x — y)dxdy, rne obmacte D orpanuueHa JMHUSIMU
D
y=x2, y=4.
2. BeraucnuTh B OJIIPHBIX KOOPAWHATAX JBOWHOW HHTETpa J.J' e y2 dxdy, rme oomacts D
D
OTpaHUYEHA OKPYXKHOCTBIO x2+ y2:a2.

3. BeraucnuTh miIomas miockoi (Gurypel, OorpaHHYEHHOW TUHUSAME: Xy=¢e, y=e”, y=1.
4.BpIY4MCIUTh TPOWHON WHTETPA jﬂ(x +y+12)%dxdydz rme o6macts T orpaHHyeHa
T

noBepxHocTamu: X+y+z=1, x=0. y=0, z=0.
5. BeIUMCIUTE KPUBOJIMHEHHBIA HHTETPAIT IO KOOPAUHATAM: J.(4x +y)dx+ (x+4y)dy, L—
L
ot touku A(1; 1) go touku B(-1; 1).
2
6. [lokaszaTp, 4TO UHTErpa §2X In ydx+ X—dy o Mo0oMy 3aMKHyTOMY KOHTYpY C,
X y
N

myra mapabonsr y=x*

COACpKaCMyCia B OJHO CBSI3HOM 00J1acTH D, PaBEH HYIIIO.

Bapuanm 4.

1 BbumuTh ABOIHON HHTETpal ”sin(x + y)dxdy, rne o6nacte D orpanuuena nunusimu x =0,
D

2 BpIuMCAUTH B MOJSIPHBIX KOOPJAUHATAX IBOMHON MHTETpajl ” N x2 — y2 dxdy, rae
D

o6macte D orpanuueHa OKpYKHOCTBIO x2+)2=1.
3 BeraucnuTh miiomank iockoi GUrypsl, orpaHHueHHON IMHUSIMA Y = v X, x=4, y=0.

ABBIYUCIUTH TPOHHOM UHTETpaT H_[ (xy + z)dxdydz rae obmacte 7 orpaHuveHa
T

noBepxHoctsamu X=0, x=1, y=0, y=2, z=0, z=3.

S BeIUMCINTD KPUBOJIMHEHWHBIA HHTETPAJT 110 KOOPAUHATAM: Iydx+ 2xdy, L — myra mapaboJsr
L

y=x3 or Touku A(0, 0) no Touku B(2, 8).

6 IToka3aTh. 4TO UHTETPaI j: (3x%y + 2y*)dx + (x® + 6xy?)dy 1o M060MY 3aMKHYTOMY KOHTYPY
C
C, conepkaiemMycsi B OJHOCBsI3HOI obnactu D, paBen Hymio.
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KonTtpoabsnas pa6ora 7 (pa3nea 17)
Bapuanm 1.

1
1 I/ICXO,I[H N3 OIPEACICHUA CXOAUMOCTH, UCCIICA0BATE CXOANMOCTD psaa 2—3 2
n n+
n=1

n?+2n
2.ITo HEOOX0IMMOMY MPHU3HAKY CXOAUMOCTH, HCCIIEI0BATh CXOUMOCTh P z —3
~' n°+

n2

o0
3.MccnenoBaTh CXOOUMOCTD psia Z
n=1

n® +5n2
4.WccnenoBarh CXOAUMOCTh psifia Z— I10 BTOPOMY IIPU3HAKy CPaBHEHUSI.

1 N

0 NEPBOMY IPU3HAKY CPABHEHHUSI.

5. HCCJ’IGI{OB&TB CXOOUMOCTD pAAOB, UCIIOJIB3YA MMPU3HAKU CXOAUMOCTU [[anaM6epa nnu Komm:

1
4) Z In (n +1)

6.I/ICCJIGI[0BaTI> Ha a6COJIIOTHy10 u yCJIOBHyIO CXOJIMMOCTh 3HAKOTICPEMEHHBIE PSI/IbL:

a) i(—l)”(zn)!; 6)2( 1)

n'4"

2f3

Bapuanm 2.

1.Mcxons u3 onpeneneHus, UCCIeI0BaTh CXOAMMOCTD psaa Z —.
n=1

n
2.ITo HeoOXOAMMOMY MPU3HAKY UCCIICAOBATH CXOUMOCTbD Psijia 2(14— —J .
n=1 n

3.UccnenoBaTh CXOAUMOCTH psiia Z
n=1 N4/ N
n2

2 4

110 ICPBOMY IIPU3HAKY CPABHCHUA.

+1

4.MccnenoBath CXOOUMOCTBD psizia Z 110 BTOPOMY IPU3HAKY CPABHEHMS.

5.HUccaenoBarb CXOAUMOCTD pAAOB, UCTIOJIB3YS NPU3HAKU CXOAUMOCTH I[anaM6epa nm Komm:

3" +1 "
)22”1’ )Z(nﬂj '
6.MccnenoBath Ha aOCOTIOTHYIO ¥ YCIIOBHYIO CXOJUMOCTD PSI/IBI:
2-5-8-. (3n 1) -1 n
a n"t ;0 —_— .
)Z( ) )le( D 2n+ D)3
Bapuanm 3.

1.Mcxons u3 onpeneneHus, UCCIEA0BATh CXOAUMOCTD psiia z 2"
n=1

5n? +3
2.I1o HeoOXoguMOMY TIPU3HAKY HCCIIEIOBATh CXOIMMOCTD psiaa Z—l
~ n+

3.MccnenoBaTh CXOAUMOCTD psifa z

1
~ n(n +3)

4. VccnenoBarb CXOAUMOCTD psija z
1 4/ I"I +Nn

10 IIEPBOMY IIPU3HAKY CPABHEHMUS PSLIOB.

110 BTOPOMY IIPU3HAKY CPaBHEHUS.

5.WccnenoBaTh CXOAMMOCTD PSIIOB, MCTIOIB3Ys MPU3HAKU cxoauMocTu Jlanambepa nim Kommu:
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)Z(n 1){ %) Z(2n+1j '

6.MccnenoBarh Ha aOCOIIOTHYIO U YCIIOBHYIO CXOAUMOCTD PSIIbL:

0 nZ
_1"—;
9 2L 5

= COSN

Bapuanm 4.

1
1 I/ICXOI[H H3 OMPCACIICHUA, UCCIICA0BATh CXOJUMOCTD psaa Z—
n=2 (n 1)(n + 2)

2.1To HEoOX0AMMOMY MPU3HAKY MCCIEA0BATH CXOUMOCTD psijia Z (-2)".
n=1

o0
3.I/ICCJIGI[0B3TI> CXOJUMOCTD psAaa Z 110 ICPBOMY IIPU3HAKY CPABHCHUS.
n=1

2

4. VccnenoBarb CXOAUMOCTD psijia Z
n=1

110 BTOPOMY IIPU3HAKY CPaBHEHUS.

S. I/ICCJIGIIOBaTB CXOJIMMOCTB PSIIOB, UCIIONB3Ys MpHU3HaKU cxoaumoctu Janambepa ninm Kormm:

) Z2 (n+1) Z @:Jrﬂ

6. HCCJ’IGI{OB&TB Ha a6COJ'IIOTHy10 " YCIIOBHYIO CXOAUMOCTD PSAABI:

sinn n+1
. 6) Zl( D" n(zf oy

KonTpoabnas padora 8 (pa3gen 18)

Bapuanm 1.

1.HaiiTu 06:macth CXOMMOCTH U IPEAETBHYIO PYHKIHIO (YHKIIHOHATBHON
2
n
nocnegoBatensHocTd  f (X)=—————.
n°(x“+1)+x

2.Haiitu 00nacti cX0qUMOCTH (QYHKIIMOHAIIBHBIX PSI/IOB:

) g(@jn, 0) ni;x”sin ZL”

3./loka3aTsb, 4TO psAJIbI CXOAATCSA PABHOMEPHO B YKAa3aHHBIX MPOMEXKYTKAX:

& (x=1)" cos nx P
é—nz . (0,2); 6) Z [o,ﬂ.

“~n2x%4n’

Bapuanm 2.

1.Haiiti 06:1acTh CXOAMMOCTH U TIPEACTbHYIO QYHKINIO QYHKITMOHATHHON
n
nocienoBarenbHocTd  f,(X) =

"1

@Z

2.HaiiTi 001acTH CXOAMMOCTH (PYHKIIMOHAIBHBIX PSIIIOB: @) z -
~2+n’

3. I[0Ka3aTI> YTO PsABI CXOAATCS PABHOMEPHO B YKA3aHHBIX IIPOMEXYTKAX:
1 X
a) Z X3 . (0,4 ); 0) Y rsin=, (-0, +0).
nan® n=1 N n
Bapuaum 3.

n?x? +1
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1.Haiiti 06:1acTh CXOAMMOCTH U MPEACTbHYIO QYHKINIO (PYHKITMOHATHHOM
n

2n>(2 )

nocienosarenbHocT  f (X) =

2.Haiitu o0yiacTi CXOIUMOCTH (byHKuHOHanLHLIX PAIIOB:
n
2 (2+%3
9 z[ J a3
n=1 n ~e™
3. [[oxa3aTb YTO PSAIBI CXOIATCS PAaBHOMEPHO B YKa3aHHBIX TPOMEKYTKAX:
2\ n* cosnx
a) , [0,1. 6) ) ——— (-0 +x).
Z_;‘ nzx2 +n Z‘ 3"

Bapuanm 4.
1.Haiitu o6nactb CXOI[I/IMOCTI/I u HpeIIeHLHyIO byHKIMIO QYHKIIMOHAIBHON

nocsenoBarenpbHocT  f (X) =
nx2 +1

2.Haiitu o0nactu cXOAUMOCTH (PYHKIIMOHATBHBIX PSAIOB:

a) ZZHCOSX ; 23x+5n
3.Jloka3aTh, YTO PsAbl CXOASATCS PABHOMEPHO B YKA3aHHBIX IPOMEKYTKAX:

a) Zw:Si:an, (—o0, + ); i , [-1,1].

KounrpoJabsHnas padora Ne 9 (pazaeasnt 19 u 20)
Bapuanm 1.

-2
1. HaiiTi 00;1aCTH CXOIUMOCTH CTETIEHHBIX PSIOB: @) Z \/_ Z ((x 1))| .
1 nt1):

2.Paznmoxuth (I)YHKI_II/II/I B CTCIICHHBIC PAJLI 10 CTCTICHAM X, UCIIOJIb3Yysd U3BECCTHBLIC

paznokeHus deMeHTapHbIX QyHKIuN. Halitu paguyc cXoquMoCTy OTy4eHHOTO psija:

1

a) f(x)=xIn(l+x?); 6) 0=
- 3x+
0, —m<x<0,

2

3.Paznoxuts B psn @ypre pynkuuio f(x) :{
X, 0<x<ur.

Bapuanm 2.
2

3 X 2n
1.Haiitt 06:1acTH CXOUMOCTH CTCTIEHHBIX PSAIOB: @) Z ; 0) z( )

n=1 n \/_

2.Pa3noxxnThb Q)YHKHI/H/I B CTCIICHHBIC PAABI IO CTCIICHAM X, UCITIOJIb3Yysd U3BCCTHLIC

pasyioKeHus 3JeMeHTapHbIX QpyHKIM. Hailtu paguyc cXoquMOCTH MOTy4eHHOTO psaa:

X 6) f(x)=— "+

Vi-x2 2x% +5x=3

3.Paznoxuts B pag Pypre dynxmuro f(X) ={

a) f(x)=

—-sinx, —z<x<0,
X, 0<x<u.

Bapuanm 3.
n

< 3" K/_

1.Haiit 06:1acTH CXOJMMOCTH CTECTICHHBIX PSJ/IOB: Q) z

Z (X + 2) n+1
(n+1"
2.Pa3HO)KI/ITB q)yHKHI/H/I B CTCIICHHBIC pﬂ,Z[BI IO CTCIICHAM X, I/ICHOHL?)YH N3BCCTHLBIC

pa3ioxKeHus deMeHTapHbIX GyHKIMI. HaliTu paguyc cXoauMOCTH MOIYy4eHHOTO psija:
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] 1
a) f(X)=xsin’x; 6) f(x)=———.
) (%) ) (%) 7 tx10

0, —7<x<0
3.Paznoxuth B pag @ypbe pyakiuu  f (X) = ' ’
pan Pypoe pymi (x) {sinx, 0<x<m.

Bapuanm 4.

. 2 (n1)2x" = (n+1Y"
1. Haiit 06;1acTH CXOMMOCTH CTETICHHBIX PSJ/IOB: Q) E ((2) X ; 0) E (—) x2".
n)! n
n=1 =1

2.Pa3JIO)KI/ITB CI)YHKI_II/II/I B CTCIICHHEBIC pSI[[BI 10 CTCIICHAM X, I/ICHOHLBYSI N3BCCTHBIC
PasoXKEeHHS dJIEMEHTApHbIX PyHKIMH. HaliTi paguyc cXoaMMOCTH MOJTYy4E€HHOTO psija:
_ v2A-2X. _ 1
a) f(x)=xe™; 6) f(x)—z—.
X°+5x—-6
—-X, —m<X<0,

3.Paznoxwuts B pag Pypre pynkuuio f(X) =4 x2
—, 0<x<um.
T

SAJAHUA U1 ©UTOTI'OBOI'O KOHTPOJIA

KonrposabHnasi pagora Nel (IIsarelii cemectp).
Bapuanm nepeuwiii

1. Haiiti 1 mocTpouTh 001acTh onpeaeneHus GyHkuuu Z = 3/X + Y +arccos(xy).

2.Haiitu nonusle quddepeHuans nepBoro U BTOPOro MOpAIKOB QYHKIUU Z = A/ 2XY + Y.

3.MccnenoBath Ha TOKaIbHEIH SKCTpeMyM QYHKIMIO Z=X2+Xy+2y2-3X-6y.

5.BBIYMCINTH B IPSIMOYTOJIBHBIX KOOPAWHATAX UHTETPajl H(X + 2y)dxdy, mo obmactu D,
D

OTPAaHHYCHHON THHHAMH Y = X%, Yy = Jx

6.BbruuciuTh HHTETpa H ydxdy, ecmu o6macts D — momykpyr (x—a)2+y?< a?, y>0.
D

7.BbIYUCITUTH UHTETPAI ”_[ xdxdydz, mo obmacti D: 0<x<1, 0<y<2, x?<z<x.
T

8.BbIuncnuTh KpUBOJIMHEWHBIM HHTETpaA 110 KOOpAMHATAM J ydx — x*dy mo muEum L:

L

x?,  0<x<1

y= OT Havayia KoopauHat 10 Touku M2; 0).
—x+2,1<x<2

1o npsiMoit x-2y-4=0 ot

9.BBIUUCITUTH KPUBOJIIMHEHHBIH HHTETPAJ 1O UTUHE TyTH I
X=y
L

touku M(0; —2) no touku N(4; 0).

Bapuanm emopoii.
1. Haiitu 1 1ocTpouTh 061acTs onpeaenenus Gpynakimn Z = 2°" +./In(y + X).

N y X
2.Haiitu nonusle tuddepeHuansl NepBoro U BTOPOro NOpsiAKOB GyHKIUN Z = — — —.
X

y

3.HccnenoBaTh Ha JOKAIBHBIN KCTpEMYM (QYHKIIHIO Z=Xy2—X2y2—Xy3, x>0, y>0.

4.BBIYHCITUTH B MPSMOYTOIBHBIX KOOPIUHATAX UHTETPA H xydxdy mo o6mactu D,
D
OTPAaHUYEHHOU JIMHUSIMU X+2y=2, 2y—X=2.
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dxdy

—— -, €cnm obnacte D orpanuyena muHuAMY
X +y +1

5.BbruucianTs uHTErpan J I
D

y=+1-x*, y=0.

6.BrauciuTh HHTErpa IJ.I(l—Zy)dXdde no obmactu 7. 0<x<3, 0<y<3-x, 0<z<1.
T

7.BbpruucianTh KpUBOJMHENHBIN MHTETPAJI 10 KOOpAUHATAM IXdX+ ydy mo nuHuM
L

e*, -1<x<0,
={ or toukn M(-1; e1) 1o Touxm N(2; 1).

1, 0<x<2
8.Haittu ¢pynxumio W(X, y) 1o eé nonaomy nuddepenmuany dw=6xydx+(6x2y+3y?)dy.

9.BbruncnuTh KpUBOJUHEHHBINA HHTETPAJ MO JUIMHE AYTH j x* + y*dl mo nepBoii ueTBepTH

L
OKpY)KHOCTH X=rCOSt, y=rsint.

Bapuanm mpemuii.

1.HaiiTi 1 mocTpouTs 061acTh onpeaenenus GyHkiuu Z =4y — (x —1)°.
2.Haiitu nosbie audepeHnnaisl IepBoro ¥ BTOPOro MopsiakoB GpyHkuuun z =e.

3.UccrneoBarh Ha JTOKANBHEIH SKCTpeMyM QYHKIHIO Z=2X2+Xy—y2—Xx—3Y.

4 BbIYHCIUTD B TPSIMOYTOJIBHBIX KOOPAMHATAX HHTErPasl ”(XZ +y?)dxdy mo o6mactu D,
D
OTpaHWYEHHOW TUHHUSIMH Y =X, X+y=2, y=0.

5.BbruucnuTh uHTErpa ” arctg y dxdy B momsipHBIX KOOpaMHATaX 1Mo obmactu D,
X
D

OTpPaHMYEHHOM MONYOKPYKHOCTBIO X2+)y*=1 U ocbio opauHart, x > 0.
6.BranciuTh HHTErpa J-J.J‘ ydxdydz mo o6mactu D: 0<x<2, 0<y<1, y?<z<y.
T

7.BbruucauTh KpUBOJUHENHBIN UHTETPAJ J. Xdy 1o KOOpaMHATAM TIO JTHHUH
L

x+1, -1<x<0,
= or Touku M(-1; 0) mo touxku N(3; 0).
y 1-3, 0sx<3 L0 = (5:0)

8.Haiitu ¢pynkuuio W(X, Y) 1o e€ momHomy audpepenunary dw=2xdx+cosydy.

. 1
9.BEIYHUCIUTD KPHUBOJIMHCUHBIN UHTCTPAJl IO JJIMHE AYT'U I ydl Je(e] Hapa6one y=—- X3 oT
L

N 1
Hayayia KoopAuHaT 10 Touku | (1; —j.

Bapuanm uemeepmeutii.

1.Haittu 1 moctpouts 061acTh onpeaenenus Gynkmuu z=arctg(y—x?3).

2.Haiitu momasle quddepeHtuans IepBoro 1 BTOPOro Nopaakos GyHKum Z=sin?(xy).
3.MccnenoBath Ha NOKaIbHbIH SKCTpeMyM QYHKIMIO Z=X2+6Xy+Yy2-2x—38y.

4 BBIYKMCIIHTE B IPSIMOYTOJIBHBIX KOOPAMHATAX HHTErpall H (2x+ y)dxdy mo o6mactu D,

D
OTpaHMYEHHON THHUAME X =)2, x=1.
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5.BbIYUCITUTE HHTETPA ” (x? + y?)dxdy B moIAPHBIX KOOPAMHATAX MO 06nacTH D,
D
OTPaHUYECHHON OKPYKHOCTBIO Xx2+(y+2)2=4

6.BbranciuTh HHTErpa J-jJ.(l—ZZ)dXdde no obmactu D: 0<x<2, 0<y<1, 0<z<2-x.
T

7.BbruucanTh KpUBOJUHENHBINA UHTETPAI I ydX mo KoopaMHATAM [0 JIUHHA

OT Havaya KoopauHat 10 Touku M(3: 0).
—-Xx+3,1<x<3

8.Haiitu dpynkuuto W(X, Y) 1o e€ momnomy auddepeniuany dw=-sinxdx+2ydy.

_{Zﬁ, 0<x<1,

N dl .
9.BbruncnuTh KpUBOJUHEHHBINA HHTETpAJ MO JUIMHE AYTH .[— o npsimoit x—y+2=0 ot
toukn M(2; 4) mo touku N(1; 3).
KonTpoabsnas padora Ne 2 (Illecroii cemecTp)

Bapuanm nepeutii.

_1)
n=1
3n+5 —
2. UccrenoBath Ha CXOAUMOCTD PSIbL: @) Z 3 ; 0) Z
s —4n 2n+l
5" 2n-3Y"
6) Z ;2 Z
3n+5
0 n
X
3. Haiiti 06nacth CXOAMMOCTH psifa Z
11— X
n
X
4. UccnenoBath psij Z Ha oTpeske [—1, 1] Ha paBHOMEPHYIO CXOAUMOCTb.
n=1N+

(n+1)x"
5. Haititu paguyc CXOIUMOCTH psifa Z S ——
—= (2n+1)

6. Hanmcatp paznoxenue pynkuuu f(x)=arctgx B psg Maxmnopena.

Bapuanm emopoii.

1. Haiitu ¢ psaaa Z !
UTU CYMMY PsI _—
—n(n+1)
2n-1N
2. UccrenoBarhb Ha CXOAUMOCTD PSIBL: @) Zsm - 6) z(—n’
o 2 -1 N3
3n+1 - 1
6) 2) .
23 zgm”n

n
X + NX
3. Haiitu 0651acth cXOMMOCTH psifa Z — .
n
n=1
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cosSnx

4. UccnenoBath ps z B IIPOMEXKYTKE (—00, +00) Ha PABHOMEPHYIO CXOJUMOCTb.

n=1
(x+2)

5. HaiiTu nHTEpBa CXOAMMOCTH psia Z e

n=1
6. Haiitn nepBble msTh wieHoB pasnoxenus ynkmmu f(X)=In(x?+1) B pax MaknopeHa.

Bapuanm mpemuii.

1
— (2n-1)(2n- 1)

n° +5n—1 2 2n Y
2. WccnenoBaTh Ha CXOJUMOCTD PSI/IbI: a) Z—, 5) Z( ,

1. Haiitu cymmy psna Z

-1 no+7 n=1 3n-1
o 4
n
) Z =
n=1 +7l n=1
n
X
3. Haiitu o06sacTh CXOAUMOCTH psijia z
0 nx
4. UccnenoBaTh B poMexyTke (—oo, 0] psg Z Ha PaBHOMEPHYIO CXOJUMOCTb.
n=1 l’l

2 2
5. HaifTu paguyc cXOJUMOCTH psijia Z 3" x"

n=1
6. Haiitu paznoxenne ¢pynkiun f(X)=c0s3x B psiq MaknopeHa.

Bapuanm uemeepmoutii.

1
~ (3n-2)(3n+1)

1. Haiitu cymmy psina Z

2
2—n. = n°+1
2. UccnenoBath Ha CXOUMOCTD PSIBL: @) Z 5, 0) z ;
an+

841

0 0 n
6) Zntgﬂn; 2) Z(arcsinlj.
a1l 3 n=1 n

0 X n
3. Haiiti 065acTh CXOAUMOCTH psifia Z
o\ 2x+1

COS nx

4. UccnenoBath psig Z— B IIPOMEXKYTKE (—00, +00) Ha PaBHOMEPHYIO CXOJUMOCTb.
n=1 X

n X "
5. Haittu paguyc CXOIUMOCTH psifa Z 1( 2)
+
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6. Haittu mepBbic msaTh wieHoB pasnoxkenus ¢yHkmumu f(X)=ctgx B psg Teitmopa mo

T
CTCIICHAIM X — —.

IlpumepHnboiii nepeuensb 60RPOCOE O NPOMENCYMOUHOU ammecmayuu

Bo emopom cemecmpe

1. ITonsiTre 1 crocoObI 3aaHus (PYHKIIHH.

2. UeTHble ¥ HEYECTHBIC, IEPHOANYCCKIE, OTPAaHHUYCHHBIC H HEOTPAHUYCHHBIE (DYHKIINH,
oOparHast pyHKIIHS.

3. OcHOBHBIE 3JIeMEHTapHBIC (PYHKIINH, UX CBOMCTBA U TPADUKH.

4. TToHsTHE U TIPEIEI OCIIEIOBATEIBHOCTH | TTOIIIOCIISIOBATEIIEHOCTH.

5. Heobxomumoe ycioBre CXOMMOCTH MOCIIEI0BATEILHOCTH.

6. [Ipemen cyMMbI, IPOU3BEICHHS M YaCTHOTO TIOCIIEIOBATEIIEHOCTEH.

7. MOHOTOHHAs NTOCIIEAOBATEIBHOCTD U €€ npenen. Yucno e.

8. JleMMa 0 BJIO’KEHHBIX OTpPE3KaXx.

9. Mpenen Gpyukuum B Touke no Komu u 1o Ieitne. OQHOCTOPOHHUE TIPEAETBI.

10. BeckoHEeYHO Malibie M OECKOHEYHO 0OJbIue (PYHKIHH, X CBOHCTBA U CPAaBHCHUE.

11. Ipenen cyMMBI, TPOM3BECHUS U YACTHOTO (PYHKLIHUH.

12. TIlepBblit 1 BTOPOI 3aMeuaTenbHbIE MPECbl.

13. INonsiTue HempephIBHOCTH (PYHKLIMH B TOUKE M HA MHOXKECTBE. TpHU ONpeesieHns] HeNPEPbIBHOCTH (QYHKIMN
B TOUKE.

14. OtHOCTOPOHHSIA HETIPEPHIBHOCTH. TOUKH pa3pbiBa GYHKIMN U UX KJIACCH(PHUKALINSL.

15. TeopeMmsl o cBOMcTBaxX (QPyHKIMH, HEIPEPHIBHBIX HA OTPE3KE.

16. Teopema 0 CyIIECTBOBAHHUH H HETIPEPHIBHOCTH OOPAaTHON (PYHKITUH.

17. HerrpepbIBHOCTh OCHOBHBIX 3JIEMEHTAPHBIX (PyHKIMIL.

18. PaBHOMepHast HeTIpepbIBHOCTE. Teopema KaHTopa 0 paBHOMEpPHO# HENPEPBIBHOCTH (QYHKIIHH.

B mpemvem cemecmpe
. 3aaum, MPUBOJSAIIUE K TIOHATHUIO TPOU3BOIHOM.
. Onpenenenne npon3BogHON. ['eomeTpuyecKuii 1 MEXaHUYECKUIA CMBICIT TIPOU3BOJHOM.
. YpaBHEHHsI KacaTeIbHOU U HOPMAJIH K KPUBOM.
. HenpepbiBHOCTD TuddepenpyeMoil GpyHKIMH.
. IIpon3BoHas CyMMBI, IPOU3BEAEHHUS, YACTHOTO.
. IIpon3BosiHas cinoxHOM 1 0OpaTHOM pyHKIMA. Tabnua npou3BOHBIX.
. Audpdepennunan GyHKIUHU U €ro TEOMETPUUYECKUN CMBICI.
. IlpousBoaubIe U qudQepeHIInanbl BHICIINX MOPSIKOB.
. Teopema ®@epmel, Pons n Jlarpanxa.
10. INpaBuna Jlonurass.
11. ®opmyna Teiinopa.
12. YcnoBus MOCTOSHCTBA 1 MOHOTOHHOCTH (DYHKITUH.
13. Dkcrpemymbl pyHKIIMH. HeoOXoanMoe 1 T0CTaTOYHBIE YCIOBHS SKCTPEMYyMA.
14. BeInmyK/10CTh U TOYKH neperunda GyHKInu.
15. AcuMOTOTHI PYHKIIHUH.
16. [MonHoe uccnenoBanue GYHKIUU U TOCTpOoeHHE e€ Tpaduka.

OO0 WN K~

B uemeepmom cemecmpe
1. ITepBooOpa3Has u HeomnpeaeneHHbIH nHTerpai. CBOWCTBa HEONIPEACICHHOTO HHTETpaIa.
2. OcHoBHas Tabnuia nHTErpaioB. HermocpeacTBeHHOE HHTErpUpoBaHue. IHTerpupoBaHue
CIIOKHOHM (hYHKIIUH.
3. UHTerpupoBanue 3amMeHoON epeMeHHoi. VIHTerpupoBaHue 1Mo YacTsM.
4. NaterpupoBanue ApoOHO-PAIMOHATBHBIX PYHKITUH. MeTo1 HeonpeneaeHHbIX
KO3 PHUIIUEHTOB.
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5. UHTerpupoBanme MpOCTHIX PAIMOHATBLHBIX Ipo0ei. [ToHsTHE 0 HE MHTETPUPYEMOCTH

byHKINN.
6. UaterpupoBanne ounomuansHoro auddepennuana. [logctanoku YeOrbimena.

7. HTerpaiibl BUIa jR( vV aX2 +bx + C}jX. [ToncranoBku Dusepa.

8. NnTerpupoBanne TpUTOHOMETpHUIECKUX (QyHKIHH. HTETpans Buga

j sin" xcos™ xdx, I sin ax cos bxdx, Isin axsin bxdx, J' COS ax cos bxdx.

9. 3agaun, NpUBOASIIMIE K IOHITUIO ONIpeIeIeHHOro nHTerpaia. IlonsaTue onpeneneHHoro
UHTETpasa.

10. Heo6xonumoe U 10CTaTOYHOE YCIIOBHSI CYILIECTBOBAHUE OIPEAEICHHOIO HHTErpaa.

11. Cymmer [JapOy. HeobxonumMoe U JOCTaTOYHOE YCIIOBUE CYIIIECTBOBAHUS OTPEICIICHHOTO
UHTErpaa.

12. OcHOBHBIE CBOKCTBA ONPEACICHHOTO HHTETpaIa.

13. Teopema o cpejHEM 3HaYEHUU (PYHKLUH.

14. OnpeneneHHblil HHTETpAJ C IEPEMEHHBIM BEpXHUM IpeienoM. CylecTBOBaHUE
epBOOOPA3HOM HenpepbIBHON (QYHKLINU.

15. Berunciienue onpeaenennoro uurerpaina. @opmyna Heiorona-Jleiibuuiia.

16.3ameHa nepeMeHHOM B ONpe/IelIEeHHOM UHTErpajie U MHTErPUPOBAHME TI0 YACTSIM.

17. Beluuciienne 1iomau iockoil purypsl, 3alaHHOM B SIBHOM BHJIE U IAPAMETPUUECKHU.

18. Boruucnenue niomuaam miockoi GUrypsl, 3alaHHON B MOJISIPHBIX KOOPAWHATAX.

19. IonsiTHE HECOOCTBEHHOTO MHTETPajIa MEPBOro poja. Brrancienne HecOOCTBEHHOTO
MHTErpaja NepBoro pojia OT HEMPEPbIBHON (QyHKIMH.

20. INonaTue HECOOCTBEHHOTO MHTETPajIa BTOPOTO pojia. Beruucienne HeCOOCTBEHHOTO
MHTErpajia OT HEMPEPbIBHON (QYHKIIMU BTOPOTO poJa.

1. O6nacte onpeaeneHus, rpaguk, JMHUU YPOBHS (PYHKUINHU ABYX MEPEMEHHBIX.

2. KpatHblii mpezien, MoBTOPHbIE MPeIeibl HENPEPIBHOCTh (PYHKIIUH JIBYX MEPEMEHHBIX.

3. YacTHble IPOU3BOHBIE U AU PEepeHIInaIbl IEPBOTO U BHICIINUX MOPSIAKOB U (PYHKLINU ABYX
NIEPEMEHHBIX.

4. Teopema 0 JOCTaTOYHOM YCJIOBUHU AUPPEpEeHINPYEMOCTH PYHKIUU ABYX MEPEMEHHBIX.

5. YacTHble MPOU3BOAHBIE CIOXKHBIX (yHKIMHA. VHBapuaHTHOCTH MOJNHOro aAuddepeHunnana
NEPBOIO MOPSAIKA CIOKHON QYHKIUH.

6. IIponsBogHas no HanpaBiIeHUIO. [ pagueHT.

7. DxcTpeMyM QYHKIUH ABYX IepeMeHHbIX. HeoOxoaumoe ycioBre U J0CTaTOUHbIE YCIOBUS
JKCTpEMyMa.

8. YcnoBHbBIN 3KCTpeMyM, MeTon Jlarpanixka.

9. IlonsTHE W BBIYMCICHUE ABOWHOIO HMHTETpajla B NPSIMOYTOJbHONM M B INPOU3BOJILHOMN
o0nacTH.

10. 3ameHa mnepeMEHHBIX B JBOMHOM HHTerpajie. JIBOMHOW MHTErpag B MOJSPHBIX
KOOPJIMHATAX.

11. TloHsaTne ¥ BBIUMCIEHUE TPOWHOrO uUHTerpana. llumuHapuueckue U cdepuyeckue
KOOPJIMHATBHI.

12. IIpunoxeHust KpaTHbIX UHTETPAJIOB.

13. KpuBOJMHENHHBI MHTErpajg MO KOOpJAMHATaM: IOHATHE, CYIIECTBOBAaHWE, CBOMCTBA M
Bbunciienue. @opmyna I'puHa.

14. He3aBUCUMOCTh KpUBOJIMHENHOTO MHTETpaia 0 KOOPAUHATAM OT IIyTH HHTETPUPOBAHUSI.

15.KpuBonuHeNHbIA UHTETpaJl IO JUIMHE AYTH: IOHATUE U BHIYMCIECHUE

16. [TpunoxeHus: KpUBOJMHENHBIX HHTETPAJIOB IIEPBOT0 U BTOPOTO THUIIOB.

B namom cemecmpe

1. YUncnoBsle psaabl: MOHATHE, CXOAUMOCTh M CyMMa psiaa. ['eomerpuueckuiil pan. CeolicTBa
cxonamuxcs psaaoB. ['apMoHnUeckuii 1 0000IEHHBIN TAPMOHUYECKUN PSIBI.
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2.HeoOxonumMplii TpU3HAK CXOAMMOCTH psifa. Teopembl 00 ocTaTke psfa.

3. IIpu3HaKu CXOAMMOCTH MOJIOKHUTEIBHBIX PSI0B.

4. 3nakonepeMmeHHble psnbl. [Ipu3nak JlelOHMIIA CXOMMMOCTH 3HAKOYEPEIYIOMIETOCs psiia.
[Ipumenenne mnpusHaka JleiOHuIa U1 BBIYMCICHUS NPHOIMKECHHOTO 3HAYEHUS CYMMBI
3HAKOYEPELYIOIErocs psaa.

5. AGcomIoTHAs ¥ YCIIOBHAS CXOJIMMOCTh 3HAKOMIEPEMEHHBIX psioB. Teopema 00 abCOMOTHOM
CXOAMMOCTH 3HaKoIlepeMeHHoro psaja. [lepectaHoBka 4ieHOB B aOCOIIOTHO CXOAALIEMCS psLlie.

6. Ilomsrue, oO0macTp CXOAMMOCTH M pPaBHOMEPHAs CXOIUMOCTh (DYHKIIMOHAJIBHOU
H0CJIEI0BATENBHOCTH U (PYHKIIMOHAIBHOTO PsAa.

7. Teopema 0 HEIPEPHIBHOCTH MpeaesIbHON (HYHKIIMK (YHKIMOHAIBHOW MOCIEI0BATEIbHOCTH
U QYHKIIMOHAIBHOTO psijia.

8. Kpurepuit Ko paBHOMEpHOI ¢X0AUMOCTH (PYHKIIMOHAIBHOTO PsAA.

9. IlpusHak BeiliepmTpacca paBHOMEpHOM cXOAMMOCTH (DyHKIMOHAIBHOTO psia. Teopema o
HETPEPBIBHOCTh CYMMBI (DYHKITMOHAIBHOTO PSAA.

10. UnTerpupoBanue u quddepeHurpoBanue GyHKIHUOHAIBHBIX PSIOB.

11.Ilonarue crenenHoro psaa. Teopema AOens o CTENEHHBIX psaax. Paamyc cxoaumocTu
CTEIIEHHOI'O psiza.

12.0cHOBHBIE CBOMCTBAa CTENEHHBIX PSJIOB: TEOPEMBI O PAaBHOMEPHOW CXOJUMOCTH U 00
UHTETpUpOBaHUM U AU epeHInpPOBaHIH CTETIEHHBIX PSJIOB.

13. Paznoxxenne ¢pyHkumii B creneHnsie psaabl. P Teitnopa.

14. HeoGxoaumMoe 1 10CTaTOYHOE YCIOBUE Pa3iokKUMOCTU (YHKLHUU B CTEIIEHHOH ps/l.

15. JlocrarouHoe ycinoBUE pa3inokKUMOCTH QYHKIIMU B CTEIIEHHOM psi.

16. Paznoxenue snemeHTapHbIX QyHKuuil B pan Teiiopa. [IpuGniskeHHbIE BBIUMCIEHUS C
IIOMOIUIbIO CTETIEHHBIX PS/I0B.

17. Tpuronomerpuueckuii psg @Dypoe. Teopema [lupuxie O [TOCTaTOYHBIX YCIOBUSX
paznoxxuMoctu pyHKuui B psin Pypse.

18. Paznosxenue yetHo U HeueTHOM yHKIMiA B pax Dypre.

19. TlonsaTHe mnepuoaMYECKOro NpPoAOKEeHUs (QyHkuuu. Paznoxenue ¢yHKOU B
TpuroHoMmerpudeckuii psyg @ypoe B mpomexytke [0, 7].

20. Pa3noxxenue QpyHKIMA B TpuroHoMerpudeckuii psg @ypee Ha otpeskax [, 1], [0, 1].

54  Meroauyeckue MaTepuabl, OMNpelesiiOllie MNPoOUEeAYPbl OLEHUBAHUA
3HAHUM, YMEHMi, HABBIKOB M (WJH) ONbITA JAeSATeJbHOCTH, XapaKTepHU3YIOUIUX ITanbl
(opMupoBaHus KOMIETEHIH.

PesynbpTatel  popmupoBaHUS KOMIIETEHIIMA MO TUCIUILUIMHE OIEHUBAIOTCS MO OauTbHO-
PEUTHUHTOBOW CHCTEME.

Beero no gucuuruivHe cryneHT MoxeT HaOpars 100 GamnoB (umnm Gosee ¢ ydeTom
OOHYCHBIX OaylJioB), U3 KOTOpbIX 20 OamioB COCTaBISAIOT Oayuibl 3a mMocem@aemMocts, 50 — 3a
aKTUBHOCTH U 30 CTYZIEHT MOJIy4aeT Ha 3a4eTe UM Ha dK3aMeHe.

Bcero mo pucnumimHe mpeaycMOoTpeHo nBa Moayis. s pacuera OaiioB, IMONYYEHHBIX
CTYACHTOM 32 MOJAYJIb M HUTOTOBOTO pPEUTHMHra C YYETOM TPYAOEMKOCTH UCIMILIHHBI,
BKITIOYCHHOW B YyYeOHBIH TUTaH, MoKaszaTtenw (TI0 TIOCEIEHHI0, AaKTUBHOCTH, PYOEXKHOTO
KOHTPOJISI) TEPEMHOXKAIOTCA Ha COOTBETCTBYIOUIME KO3(duuumeHTsl. JlaHHbIe KO3 (UIMEHTHI
OTIPENIENISFOTCS OTACIBHO ISl KAKI0TO MOJYJIS CIICIYIOIIAM 00pa3oM:

Koaddurment nocemennst - Kuocern =10/ Naaw,

Koadpdumment aktuBHOCTH - Kacrun =25/ Nacrus.

['ne:

Nsan. — KOJTMUECTBO 3aHATHH (TTap) MO AUCIMIUIMHE B JAHHOM MOJYJIE;

Naxrie. — MAKCUMAJIBHOE KOJMYECTBO OaIOB, KOTOPOE MOXKET HaOpaTh CTYAEHT Ha 3aHATHSX
(TPaKTUYECKUX, CEMUHAPCKUX, Ja0OpaTOpPHBIX) B JAaHHOM MoOmyJje + Oajuibl, TOJyYeHHbIE Ha
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PYOEKHOM KOHTPOJIE.

EEUIJIBI, IMOJYYCHHBIC CTYACHTAMM, 3aHOCATCA B KYypPHAJI Cpa3y IIOCJIIC OKOHYAHUA 3aHATHSA, BO

BpeMsI KOTOPOT'O 3T OasLIbl ObUTH MOTYYECHBI.

OneHka Ha NPOMEXKYTOUHOM KOHTpOJE (3a4eT, SK3aMEH) BBICTABISETCS MO pe3yJbTaram

0aJlyIoB, MOyYEHHBIM CTYIEHTOM B CyMMe 000MX MOJYJIeH 110 clieTyroliei Tadnuie

HaOpanHsie ctyneHTOM Onenka Ha ipoMekyTodHOM | OrieHKa Ha IPOMEKYTOYHOM
OauIb KOHTpOJI€, €CIIN AUCIMIUIMHA | KOHTPOJIE, €CIH AUCIUIUINHA
3aBEPILAETCS IK3AMEHOM 3aBEpPILAETCS 3aUETOM
(3a4€TOM C OIICHKOIA)
ot 0 10 50 HEY/IOBJIETBOPUTEIILHO HE 3a4TEHO
ot 51 no 64 Y/I0BJIETBOPUTEIILHO 3a4TEHO
ot 65 1o 74 XOPOIIIO
ot 75 no 100 OTJIIMYHO

Jliig mpoueaypsl OLICHUBaHMSI UCIIONIb3YIOTCS TECThI, KOHTPOJIbHBIE pAOOTHI.

Haubosnee cniocoGHbIM CTyAEHTaM MpernojjaBaTreib PEKOMEHIyeT CIeHaIbHYI0 HAyYHYIO
pa3paboTKy OTAENBHBIX TEM M MpoOJieM Kypca B paMmkax paboTbl KadeapalbHOTO KpPYKKa
CTYACHYECKOI'O HayyHOro oOIlecTBa C MOCIEAYIOIIMMHU BBICTYIUIGHUSIMM Ha €XErofHbIX
Hay4YHbIX KOHPEPEHLINAX YHUBEPCUTETA.

Tecmuposanue: Ha TIPAKTUUECKUX 3aHATUAX pPEANU3YyeTCs TeCTHPOBAHME CTYACHTOB C
ENIBI0 KOHTPOJIS pE3yIbTATOB HX CAMOCTOSITEIIHHON pabOTHI IO YCBOCHUIO OCHOBHBIX OHATHH 1
TEeM Kypca.

Ouenka padomol ¢ mecmogolMu 3a0AHUAMU

0- 20 % mnpaBWIBHBIX OTBETOB OLIEHMBAETCS KaK «HEYJOBIETBOpPUTENbHO»; 30-50% -
«ynoBIeTBOpUTENBHOY; 60-80% - «xopomroy; 80-100% — «OTIMIHOY.

Cucmema oyenku omeema cmyoenma Ha 3aueme:

Onenka "He3auTeHO" BBICTABIISIETCA IIPU HE3HAHWH OCHOBHBIX BOIIPOCOB MaTepuala WIH
IIPY HAJIMYUU IPYObIX OIIMOOK B OTBETAaX HA HHUX, HEYMEHUU Ha OCHOBE TEOPETUYECKUX 3HAHUUI
pemaTh NPaKTUYECKUE 3aJayH.

Onenka "3auTeHO0" BBICTABISETCS MPHU JIOCTATOYHO MOJHOM 3HAHWU MaTepuaia yueOHOM
IIPOrpaMMBbl, OTCYTCTBUM CYHIECTBEHHBIX HETOYHOCTEH IIPU €ro M3JI0XKEHHM M B OTBETax Ha
BOIPOCHI, YMEHUU PEIIATh MPAKTUYECKUE 3a0a4H.

Cucmema ouenku omeema cmyoOenma Ha IK3IaMeHe:

OreHka 3a KaXJIbIii BOIIPOC U UTOTOBAsl OIICHKA BBICTABISETCSA B 4-X OaJbHOM CHCTEME:
"oTmyHO", "Xopomo", "ya0BIEeTBOPUTENBHO", "HEYIOBIETBOPUTENBHO". ITpH sTOM:

Onenka "oTIIMYHO" BBICTABISETCS MPU TITyOOKOM M BCECTOPOHHEM 3HAHUHM MaTepHalia
y4eOHOIl mporpaMmbl, TPAMOTHOM M JIOTHUECKH CTPOMHOM €ro M3JI0KEHUH, YMEHUU Ha OCHOBE
TEOPETUUECKUX 3HAaHUHN penaTh NPaKTUYECKUE 3a1a4H.

Onenka "xopomo" BBICTABISETCS NpPU TBEPAOM U JOCTATOYHO IIOJIHOM 3HAaHUU
MaTepuaia ydeOHOI mporpaMmbl, OTCYTCTBHH CYLIECTBEHHBIX HETOYHOCTEH MPHU €ro U3JI0KEHUH
Y B OTBETaX HA BOIIPOCHI, yMEHHUHU PELIATh NIPAKTUYECKUE 3aauu.

Ouenka "yJgOBJIETBOPUTENIBHO" BBICTABISETCS MPU HAJIMYUE HETOYHOCTEW B 3HAHUH
OCHOBHOT'O MaTepuaa, Ipu JOMYIIEHUH OINOOK MPU BHINOJIHEHUH MPAKTUYECKUX 3a/1aHUMH.

Ouenka "HEyAOBJIETBOPUTEIHbHO'" BBICTABISIETCA NMPU HE3HAHHMM OCHOBHBIX BOMPOCOB
HK3aMEHAIlMOHHOTO OWjieTa WM HaJIW4YMM TpyObIX OIIMOOK B OTBETaX HAa HUX, HEYMEHHM Ha
OCHOBE TEOPETUUYECKUX 3HAHUH pelaTh NPaKTUYECKUEe 3aJadH.

8. [lepeyeHb OCHOBHOM M IOMOJTHUTEJIbHON YU4eOHOM JTUTEPATYPbl, HEOOXOAUMOIH 51
OCBOECHHUS TUCHMUILUINHBI (MOYJIs1)

8.1. OcHoBHas yyeOHas IUTEpaTypa
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1. bepmantr A.®., ApamanoBuu WN.I'. Kpartkuii kypc MareMarnyeckoro aHaiusa. -M.:
Jlans. 2009. -736 c.

2. Hemunouu b.I1. COOopHUK 3a1a4 ¥ yHOpaXHEHHH MO MaTEMaTHYECKOMY aHalU3y. —
CII06: JTaus, 2006. — 544 c..

3. AxmeroBa, @. X. Beenenue B ananus. Teopust npenenos. Yacte 3 : MeTOIMYECKUE YKa3aHUS
K peleHuto 3a1ad 1o teme «lIpeaen u HenpepbIBHOCTH (GYHKIHID AUCHUTIITMHBI
«Maremarnueckuii ananus» / @. X. Axmerosa, T. A. JlackoBas, U. H. I[lenesuna. — MockBa :
MOCKOBCKHI TOCYIapCTBEHHBIM TEXHUYECKU yHUBepcuTeT mMeHu H.D. baymana, 2014. — 28
c. — ISBN 978-5-7038-3998-0. — TekcT : 3neKTpOHHBIH // DIIEKTPOHHO-OUOTHOTEIHAS
cucrema IPR BOOKS : [caiit]. — URL.: http://www.iprbookshop.ru/30865.html
4. beikoBa, O. H. IIpakTukyMm 1o MaTeMaTH4eCKOMY aHaIu3y : yueOHoe nmocooue / O. H.
breikosa, C. 10. Konsarun, b. H. Kykymkua. — Mocksa : [Ipomereit, 2014. — 277 ¢. — ISBN
978-5-9905-8861-5. — Tekcr : 25eKTpOHHEIH // DIeKTpoHHO-0nOIMoTeuHas cuctema [PR
BOOKS : [caiit]. — URL.: http://www.iprbookshop.ru/30409.html
5. Tep-Kpukopos, A. M. Kypc MareMaTH4eCKOro aHaim3a : yaeOHoe mocooue ajis By30B / A. M.
Tep-Kpukopos, M. U. llabynun. — 6-e u3a. — Mocksa : BUHOM. JlaGoparopus 3HaHMIA,
2015. — 673 c. — ISBN 978-5-9963-2987-8. — TeKcT : 31eKTpOHHBIN // DIEKTPOHHO-
o6ubnuoreynas cucrema [PR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/88987.html

6. ®@uxrenronsy I'M. Kypc auddepeHnnanbHOro M WHTETPAIBHOTO HCUYHCICHHS
Vuebnuk B 3-x TT. T.1 9-¢ u3n. Usn-so «JIans», 2009.-608 c.

7.  ®uxtenronsly ['M. Kypc nuddepeHunaasbHOro M HWHTETPAIBHOTO HCUYHUCICHUS
Vuebnuk B 3-x 1. T.2 9-¢ u3n. Usn-so «Jlarwy, 2009.-800 c.

8. @uxtenronbnr ['M. Kypc nuddepeHunanbHOTO W WHTETPATBHOTO HCYUCICHUS
Vuebnuk B 3-x TT. T.3 9-¢ u3a. U3a-Bo «Jlauby, 2009.-656 ¢

9. Kepumos K.I'. Iluddepennnansuoe u uHTErpagbHoe McUUCIeHne (QYHKIIMI MHOTHUX
NMepeMeHHBIX. Y4eOHOoe Tmoco0ue NS OpraHu3alud MEXKCEeCCHOHHOM CcaMOCTOSTeIbHOM
paboTHl CTYIEHTOB 3a0YHOTO OTACIICHHUS MATEMaTUYECKOTO U (PU3UUYECKOro (PaKyIbTETOB.
Maxauxkana JII'TTY, 2006.

8.2 JlonoinuTe/IbHAsE y4eOHasi IUTEpaTypa

1. bepmant A.®., ApamanoBuu WN.I'. Kparkuii kypc maTemaruyeckoro aHamuza. -M.:
Jlans. 2009. -736 c.

2. Nemunouu b.I1. COopHUK 3a1a4 U yHOpaXHEHHH MO MaTeMaTHMYeCKOMY aHalu3y. —
CIIo: Jansp, 206. — 544 c..

3. 3opuu B.A. Maremarnueckuii ananu3. M.: Hayka, 4.1 1981, 4.1l 1984.

4. Huxonbckuit C.M. Kypc marematnueckoro ananusa. T.1 u 1.11. M.: Hayka, 1972.

5.5Cmupnos B.U. Kypc Beiciieit maremaruku. T.1 u 1.11. M.: Hayka, 1965.

6. Tep-Kpukopo A.M., llabyaun M.U. Kypc matemarnueckoro ananm3a. M.: Hayka,
1988.

7. ®uxrtenronsy I'M. Kypc nmuddepeHunanbHOro M HMHTErPAIBHOTO HCYUCICHHS
Vuebnuk B 3-x 1. T.1 9-¢ u3n. Usn-so «JIarwy, 2009.-608 c.

8. ®uxrenromsy I'M. Kypc muddepeHunanbHOro M HMHTETPAIBHOTO HCYUCICHHS
Vuebnuk B 3-x 1. T.2 9-¢ u3n. Usn-so «Jlarwy, 2009.-800 c.

9. ®wuxrenromerr ['M. Kypc muddepeHInaIpbHOr0o W HWHTETPATBHOTO HCUUCICHUS
VYuebnuk B 3-x 1. T.3 9-¢ u3a. Usn-so «Jlanby, 2009.-656 ¢

10. Kepumon K.I'. luddpepennmansnoe u uHTErpaabHOe UCYUCIEHUE PYHKIUNA MHOTHX
NepeMEHHBIX. YueOHOoe mocoOue Al OpraHM3alMh MEXCECCHOHHOM CaMOCTOATEIbHON
paboThl CTYAEHTOB 3a0YHOTO OTAENIEHUS MATEeMaTHYeCKOTO M (U3UYECKOro (haKyabTEeTOB.
Maxaukana JAI'TTY, 2006.
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9. IlepeyeHb pecypcoB HH(POPMAMOHHO-TEJIEKOMMYHUKAMOHHOM ceTn « UHTEepHeT»,

He00XO0AUMBIX /IJIS OCBOCHU S JUCIUIIJIMHBI (MOIYJIs1)
JIeKTPOHHBbIE pecypcehl:

1. ht tp://www.math.ru — maremaTnueckuii caiit

2. ht tp://window.edu.ru/window — undopmanuonnas cucreMa «Eaunoe
OKHO JIOCTYyTa K 00pa30BaTeIbHbIM pecypcam» ¢ OOMMPHON OMOINOTEKON IO OCHOBHBIM pa3iei
aM MaTeMaTUKH

3. ht tp://www.exponenta.ru/ - o6pasoBaTenbHblii MATEMAaTHYECKHUIA CAUT

10. MeToanyeckue yKazaHus /Uil 00y4alOLIUXCSl 10 OCBOCHHIO THCIMIJIUHBI
(Momy.Jist)

Jns M3ydeHus: Kypca CTylIeHTaM HEOOXOJMMO HCIOJIb30BaTh JICKIMOHHBIA MaTepHal,
y4eOHUKU U y4yeOHbIE TIOCOOMSI M3 CHHCKA JIMTEPaTyphbl, CTaTbU U3 MEPUOAMYECKUX U3JaHHM,
pecypcsl HHGOPMAITMOHHO-TEIICKOMMYHHKAITMOHHOH cetn «HTepHeT»

Kpowme Toro, nenecoobpazHo HCIONb30BATh CASAYIOLUINE METOAUYECKHE MaTepUabl:
BapuaHTbl KOHTPOJIBHBIX Pa0OT U TECTOB.
3amauu 11l IPAKTUYECKUX 3aHITHI CAMOCTOSITEIbHON PabOTHhI
Pa3naTouHbIil MaTepHUall Uil NPAKTUYECKUX 3aHATUN.
3ajaHus A1 MIPOMEXKYTOUYHOIO U TEKYIIEr0 KOHTPOJIS 3HAHUM CTYJIEHTOB.
DIEKTPOHHYIO 0a3y TaHHBIX MO JTUCHUTIIINHE.

Pabouue TeTpaau CTyIEHTOB.

ocouakrwnE

JlJis TeopeTH4ecKoro M MPAKTHUYECKOrO YCBOGHUS MUCIUIUIMHBI OOJNBIIOE 3HAYCHHE
UMEEeT CaMOCTOsATEIbHasi paboTa CTYAEHTOB, KOTOpash MOXET OCYLIECTBISITHCS CTyIEHTaMU
MHJUBUIyaJIbHO U MO/ pPyKOBOJICTBOM IpENOAaBaTENsl.

CamocrosiTenbHast paboTa CTYJEHTOB, IPEAYCMOTPEHHAs! Y4eOHBIM IUIAHOM B 00bEME HE
meree 50-70% oOmero kosM4yecTBa 4YacoB, HampaBieHa Ha Oojee TIyOOKOe YCBOCHHE
M3y4aeMoro Kypca, (GOpMHUPOBAHHME HABBIKOB HCCIIEAOBATEIbCKON pabOThl U OPUEHTHPOBAHUE
CTYJICHTOB Ha YMEHUE NPUMEHATh TEOPETUUECKHUE 3HAHUS HA ITPAKTHUKE.

Ilocne U3yuerust meopemudecKkoco mamepuaia cmydeHm 00aiCcen:
- 3HATb OCHOBHBLIC AKCHUOMBI U TCOPEMbBI MATEMATHYCCKOI'O aHAJIn3a.
- OBJIAACTb MCTOAaMHU JOKA3aTCJIbCTB TCOPEM B MATEMATHUICCKOM aHAJIN3C.

Ilo okonyanuu npaxmuuecko2o Kypca cmyoenm OO0JIHCEH:
- OBJIQJIETb OCHOBHBIMHU METOJIaMH PELICHUS 3a]1ay.

Jns ycnemHoro ocBoeHusi yueObHOro Marepuaina Kypca «MaTemMaTHUecKuil aHanu3» TpeOyroTcs

CUCTEMATHYCCKasa pa60Ta o MU3YUYCHHUIO JIeKIU u peKOMCHHyCMOﬁ JIUTCPATyphbl, PCHICHUIO
AOMAlIHUX 3aJad W JOMAIIHUX KOHTPOJBHBIX pa60T, a TaKX€ AaKTHBHOC Y4YaCTUC B pa60Te
MPAKTUYCCKUX 3aHATHH.

ITokazaTeneM OCBOEHHS Mar€puaia CIYyXUT YCIOCHIHOC PCHICHUE 3aaad, IMpeajaracMbIX B

ma0opaTOpHBIX paboTax, BBINOJHEHHE JOMAIIHUX 3aJaHuid, ayIUTOPHBIX CAMOCTOSITEIbHBIX H
KOHTPOJIBbHBIX padoT.

B kaudecTBe OLICHOUYHBIX CpCACTB HpOFpaMMOﬁ JAUCHUIIIIMHBI TPEAYCMATPUBACTCA:

® TCKYIINI KOHTPOJIb (ayAUTOPHBIE KOHTPOJIbHBIE pa0OTHI, JOMAIITHUE 3a/IaHUS ).
® ITOrOBOM KOHTPOJIb (3a4eT WK 3K3aMEH).
Dopmbl meKyuje2o, NPOMeHCYmouHo20 U Umo208020 KOHMPOJIA.

Texywuil KOHMpPoOb.:
- CamocTosTEeNIbHBIC PAOOTHI
- UaauBuayanbHble 3aaHNS
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- Onpoc CTyIeHTOB
IIpomedxcymounwiii KOHmMpOb:
- KonTponpHas pabora 1o Kypcy
Hmozoswiii kKonmpons:
- 9K3aMEH WJIU 3a4eT

11.IlepeyeHb HH(POPMALMOHHBIX TEXHOJIOTHIA, HCMOJIb3yeMbIX IIPH OCYILIECTBJIEHUH
00pa30BaTeJbLHOI0 NMPOoLEcca Mo JUCHUILIHHE (MOYJ/II0), BKJIIOYasl NlepeYyeHb
NMPOrpaMMHOIo o0ecrniedyeHnsi H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM

1. OnekTpoHHas OuOIMOTEKa Kypca, KOHCHEKThl JIGKUWH, 3aJaHud  JUis
MPAKTUYCCKUX 3aHSITHUM M CaMOCTOSTEIHLHOU pa6OTBI, BAapHUaHTBlI TCCTOBBIX 3aIIaHI/II\/JI JII
MPOBEPKU TEKYIIMX M OCTATOYHBIX 3HAHWUN CTYIEHTOB, BapHaHTHI 3aJlaHUN ISl TEKYIIEro U
MIPOMEKYTOUHOT'O KOHTPOJISI 3HAHUN 00YyJaroIIuXCst

2. KomnbroTepHoe 1 MyJabTUMEUIHOE 000py10BaHHE .
3. MeTtonnyeckue peKOMEHAALNN 110 U3YUEHUIO TUCHUTUIUHBI.
12. Onucanue MaTepuaIbHO-TEXHUYECKOI 0a3bl, HEOOXOAMMOM 1JIs1

OCylIecTBJICHHS 00Pa30BaTeIbLHOIO NPouecca Mo AMCHMUILINHE (MO1YJIIO)

JUis npoBeleHMs JEKUMOHHBIX W TPAKTUYECKUX 3aHATHM HMEITCA ayJUTOpHH,
OCHAIIIEHHBIE BCeil HEOOXOIMMON MeOeIbI0 M HHBEHTapeM. J[JIsi OTAETbHBIX 3aHITUH ayIUTOPUN
OCHAIIIEHbI IPOEKTOPOM, HOYTOYKOM M MHTEPAKTUBHBIM 3KPAaHOM Il JEMOHCTPALIUU CIIAiiIoB U
T.IL
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