MUHUCTEPCTBO OBPA3OBAHUS 1 HAYKU POCCUMCKOMN ®EJIEPALIU
SpocnaBckuii rocynapctBeHHbl yHuBepcuTeT uM. [1.I°. Jlemunosa

Kadenapa MUKpOIIEKTpOHHUKHU 1 001IeH HHU3UKH

YTBEPXJ/IAIO
Hexan ¢usnyeckoro paxynpTeTa

q,(j}j N.C.Orues

(noonuce,)

« 23 » mag 2023 .

PaGouyass nporpamMmMa quCUUIINHBI
«MaTteMaTHYeCKHUH aHAJIHN3)

Hanpasnenne noarotoBku
11.03.04 DnexTpoHUKA U HAHORJIEKTPOHHUKA

Hanpasnennocts (npoduib)
« HTerpanpHast 2IEKTPOHNKA U HAHODJICKTPOHHUKA»

dopma 00yueHus

OuHas
[Iporpamma paccmotpena [Iporpamma omobpena HMK

Ha 3acenanuu Kadeapol ¢buszmdeckoro GakyapTera

ot «17» anpens 2023 roga, nporokost Ne 5 npoTtokoi Ne 5 ot «25» anpenst 2023 rona

Spocnasnp



1. llesan ocBOEeHMSI AN CIMIIJIMHbI

[lenbpro 0cBOCHUST TUCHUIUIMHBI «MaTeMaTHYECKUN aHAIU3» SIBISIETCA U3yYEHUE OCHOB
nudGepeHIMaIPHOTO U MHTETPATLHOTO UCUUCIEHUS (PYHKIIUNA OTHOM M MHOTHX IEPEMEHHBIX,
YTO BMECTE C APYTMMHU MAaTEMATHUECKUMHU JUCIUILUIMHAME OYET CIOCOOCTBOBATH OOECTICUCHUIO
rIyOOKOM 0O0meld MaTeMaTH4ecKOW ITOJATOTOBKH CTYJIEHTOB W CO3JaHUI0 (QyHAaMEHTa IS
YCTEIIHOTO OCBOCHUS (PU3NIESCKUX TUCIIUILTHH.

2. MecTo AMCHMILVINHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

JucuumimHaa «MaremaTHdecKuid  aHalmM3» OTHOCHUTCS K 00S3aTeIbHOM  4YacTH
0o0pa3oBaTeNbHONW TPOTpaMMBbl UM SABISETCA 4acThio MoAyis «Maremartuka». i ocBoeHHs
JaHHOW AMCUMILIUHBI CTYJEHTHI JOJKHBI OBITh 3HAKOMBI C OJJHOMEPHBIM A dhepeHIaTbHBIM
Y MHTETPAJIbHBIM UCYUCIIEHUSIMH, OCHOBHBIMM MOHATHSMH ILIKOJIBHOI'O Kypca MaTEMaTHKHU.

[Tonyuennsle B kypce «MaTtemMaTuyeckuil aHajan3» 3HAHUA HEOOXOAMMBI JUIsl U3YUYECHUS
NOCEAYIOMUX JUCHUIUIMH Monyis «Marematukay: «uddepennuanbapie 1 HHTErpalibHbIC
ypaBHeHUs», «Teopus (YHKIMH KOMIUIEKCHOW TiepeMeHHO#», «Teopusi BEpoOsSTHOCTEH W
MaTeMaTU4yecKas CTaTUCTHKa», «BEKTOpHBIA M TEH30pHBIM aHAIMU3», & TAKXKE I U3Y4YEHUs
(byHIaMEHTaIbHBIX JUCIUIUINH 1O (PU3HUKE U MPOJOJKEHUS 00yUeHHUsI B MarucTparype.

3. [Ilnanupyemble  pe3yabTaTbl  O00y4eHMs 1O JWCOMIUIMHE, COOTHECEHHbIe €
IUIAHUPYEMBIMH pe3yJIbTaTaAMHU OCBOCHHS 00pa30BaTe/IbHON MPOrpaMMbl

ITponiecc u3yueHus AUCUUILIMHBI HAIIPABICH Ha (DOPMUPOBAHME CIEAYIOLIUX 3IEMEHTOB
kommnereHmii B coorsercTBur ¢ ®I'OC BO, OOIT BO u npuoOpereHus cleayomux 3HaHHUH,
YMEHUH, HaBBIKOB U (UJIM) OIBITA AEATEIbHOCTH!



Dopmupyemas
KOMIIeTeHIUSI
(ko1 u (OpMYJIMPOBKA)

HNHaukaTop 10CTHKEHUS
KOMIIeTEHIINH
(xox u GopmMyJIMPOBKA)

Ilepeuennb
IUVIAHUPYEMBbIX Pe3yJIbTATOB 00y4eHH s

Oo6menpodeccHoHAILHBbIE KOMIIETEHIIUH

OIIK-1.

Cnocoben
UCIIOJIb30BATh
MOJIO’KEHUS, 3aKOHBI U
METOAbI €CCTCCTBCHHBIX
HayK ¥ MaTeMaTUKU
AJId pCIICHU 3aaa4
WHKEHEPHOM
ACATCIIbHOCTH.

nJ_OIIK-1.1.

3Haer
dbyHIaMEHTATBHBIC
3aKOHBI ~ TPUPOABI U
OCHOBHBIC (PU3UUYECKHE U
MaTeMaTHYeCKHE
3aKOHBI.

NJ_OIIK-1.2.

CrocobeH  mpUMEHSTH
dbu3MvecKue 3aKOHBI |
MaTEMaTHUUYCCKUE METOAbI
IUIE  pelIeHus — 3aaa4y
TEOPETUYECKOTO u
MPUKIIQJTHOTO XapaKTepa.

nJ_OIIK-1.3.
JIeMOHCTpUPYET HaBBIKU
WCIOJIb30BAaHUS 3HAHUNI
(bU3MKN 1 MaTEeMaTUKU
IIPU PEeLICHUN
IIPaKTUYECKUX 3a]au.

3HaTh:
-OCHOBHBIE TIOHATHS U TEOPEMBI

JUCHUITIIMHBI,
-TEOMETPUYECKUN U (U3UYECKUN CMBICIT
MIPOU3BOJIHBIX U MHTETPAJIOB.

YMeTh:
-BOCITIPOU3BOJIUTH KIIFOUEBBIE [IPaBUJIa U

MPUEMBI, UCTIOJIb3yEMBIE B
MaTeMaTHUEeCKOM aHaJIN3e;
-IIEPEXOJIUTh K MOJICIMPOBAHUIO 3ajady,
BCTpeUaronmxcs B pu3nke, MEXaHUKe,
SKOHOMHUKE.

BaageTrh HaBBIKAMM:

-IIPUMCHCHHUS ITPOU3BOAHBIX U UHTCTPAJIOB
AJIg pCIICHU 3aa4 MaTEMAaTU4YCCKOTO
aHalii3a U €ro NpUIOKEeHU;

-penieHust 3a/1a4 BBIYUCIUTEIHLHOTO
XapakTepa;

-MHTEPIPETALUU PE3yIbTaTOB
BBIYUCJICHUU Ha COACPIKATCIIbHOM S3BIKC.




4. O0beM, CTPYKTYpPA U COAEpPKAHUE TUCUUNINHBI
OO01mas TpyI0eMKOCTh AUCIUILUTHHBI COCTaBIsET 11 3aueTHBIX equnwMIl, 396 akaJeMHYECKUX YacoB.

Ne | Temnsl (pa3nennbl) CeMm | Buanbl yueOHBIX 3aHATHI, BKJIIOYASI DopMbI TEKYILLETO
n/ | AMCHUIUIMHBI, MX eCT | CaMOCTOSITEeJIbHYI0 Pa00Ty CTYAeHTOB U UX | KOHTPOJIS
n coJepKaHue p TPYAOEMKOCTH (B aKaJeMHYEeCKUX YaCaX) ycmeBaeMocTH
dopma
NMPOMEKYTOYHOM
aTTrecTalun
(no cemecmpam)
KoHnrtakTHas pabota
JICKOUH TIPAKTUICCK KOHCYJIBT A'ITGCTB.I_I. CamocTto
ue. aluu HCIIBITAHHU AT.
s pabora
1 BBenenue B anamus. | 1 4 2 2 Saganus s
BemecTBeHHbIC CaMOCTOSITeITLHON
qucia paboThI
2 Yucinoswie 1 4 6 2 3 Saganus st
MOCIIE0BATEIIEHOCT CaMOCTOSITeITLHON
u paboThI
3 [Ipenen u 1 10 10 2 7 3agaHus ans
HEINpPepPBHIBHOCTH CaMOCTOSITETHbHON
dhyHKIIT paboThI
KonTponbphas
pabota Ne 1
4 Huddepennuansaoe | 1 30 30 2 10 3agaHus A
WCYHCTICHHE CaMOCTOSITETFHON
($YyHKUIMHU onHOU paboThI
TIepeMEHHOM Kommoxsuym Ne 1
5 Heonpenenennwnit u | 1 20 20 2 14 3agaHus A
OTIpEICTICHHBII CaMOCTOSITeITLHON
WHTETPaJIbI paboTHL
KonTponbHas
paborta Ne 2
2 0,5 33,5 DK3aMCcH
Bcero 216 68 68 10 70
6 OYHKITAN 2 14 14 2 10 Samanus Uit
HECKOJIbKHX CaMOCTOSITETHbHOMN
MEPEMEHHBIX. paboThI
KonTponbphas
pabota Ne3
7 Kpartssre, 2 16 16 4 14 3agaHus A
KPUBOJIMHEITHBIE 1 CaMOCTOSITeITLHON
TTOBEPXHOCTHBIC paboThI
HWHTErpajbl Komnoxsuym Ne 2
8 Yucnossle 1 2 21 21 2 10 Saganus st
(hyHKITMOHATBHBIC CaMOCTOSITeITLHON
psansl. Psaer @ypoe. paboThI
KonTponbHas
pabota Ne4
2 0,5 33,5 DK3aMCcH
Bcero 180 51 51 10 68
Bcero 396 119 119 20 138




Conep:xaHue pa3iesioB AUCHUTITHHBI

1.BBenenue B anaans. BemecrBeHHBIE YHCJIA

BemiectBenHble (EHCTBUTENBHBIE) YHCIA M HMX CBOMCTBA.  BepxHAS W HIDKHAA TpaHH
MHO’KecTBa. ApudmMeTnyecKue onepanuy HaJl BEIIeCTBEHHBIMU YHCIIaMU.

2.YucnoBble NOCIe10BATEIBLHOCTH

YucnoBble  mocielnoBaTeNbHOCTU.  beckoHeyHo — OQonplmiMe U OECKOHEYHO — Majble
IOCJIEI0OBATENbHOCTY M MX cBoMcTBa. Cxopsiiuecs NOCIEN0BAaTEIIBHOCTH U MX CBOWCTBA.
[IpenenbHbIN Mepexo B HepaBeHCTBaX. MOHOTOHHHBIE MOCIEAOBATENIBHOCTH, UX CXOJUMOCTb.
Uucno e. IlognocnemoBarenbHocTu. Teopema bonbnano-Beiepmrpacca. Kpurtepuit Komm
CXOJMMOCTH MOCJIETOBATEIbHOCTH.

3.Ilpenes u HenpepbIBHOCTH (PYHKIMHU

Yucnoseie pynknuu. [Ipenen pyHKIMM U ero cBoWcTBa. 3aMedaTeNbHbBIE MPEIEIbl U CIEACTBUS
u3 HuX. HenpepbIBHOCTH (yHKIMM B TOuke. TOUKM pa3pbiBa U MX Kiaccudukamms. Teopembl
Beiiepmitpacca, Tteopembl bonbmano-Kommu. CBolicTBa OECKOHEUHO MajblX U OCCKOHEYHO
O6ompmnx ¢ynkuuid. CumBonsl Jlanmay. HempepbIBHOCTH CIOXHOW M 00paTHON (QyHKIUH.
PaBHOMepHas HenpeprIBHOCTH GyHKIMU. Teopema KanTopa.

4.IuddepenunanbHoe HcHUCIeHUE PYHKIMHA 0HOM NepeMeHHOM

[Ipon3BogHas, ee ¢usmueckas W TeoMeTpudeckas uHTeprpetanus. JuddepeHmupyemocts
¢ynkuuu. Juddepenuman u ero cpoiictBa. JuddepeHunpoBanue Ccymmbl, pPa3HOCTH,
npou3BeeHuss W 4acTHoro ¢yHkiuil. [IpousBonHas cTenmeHW ¢ HaTypalbHBIM IOKAa3aTEJIEM.
[IpousBonnass  oOparnoit  Qynkuuu.  JIuddepeHnupoBanue  CIOXKHOM  (QyHKIUH.
Jlorapudmuueckass  mpousBoaHas. [IpowsBojgHble  JOrapuPMHUYECKOM,  IMOKa3aTeIbHOM,
CTETIEHHOW (DYHKIMHM, TPUTOHOMETPHUECKUX U apKQYHKIMHA, CTEINEeHHO-NOKa3aTeIbHbBIX
bynkumid. [lpouwsBomnple u auddepeHnmansl Beicux mopsakoB. dopmyna JlehOHuma.
Teopembr ®epma, Pomns, Jlarpamwxa wu Komm. [IuddepennmpoBanue HesBHOW U
napaMeTpuuecku 3aaHHoN GyHKUMU. JIOKaIbHBINA 3KCTPEMYM U YCIIOBHS €r0  CYIIECTBOBAHUS.
®opmyna Teitnopa ¢ ocrarounsiM wieHoM B ¢opme [leano u B ¢opme Jlarpamxa. @opmyia
Tetinopa ns BaXKHEHIINX 3JIEMEHTApHBIX (DYyHKIHI. BBITyKII0CTh, TOUKH meperuda. PackpeiTue
HeomnpeneneHHocTed, mnpaBwio JlonuTtans. AcuUMOTOTH. MOHOTOHHOCTH U MOCTOSIHCTBO.
HccnenoBanue GyHKIMH U TIOCTPOCHUE €€ Tpaduka.

S.HeonpeneneHHbIN U ONPeAeIeHHbIH HHTErPaJIbl

[TepBooOpasHas, HeONpeaCICHHBIH UHTErpajl U €ro cBoWcTBa. VHTErpupoOBaHHE MO YacTAM U
3aMeHa TepeMEHHOW MHTerpupoBaHus. MHTerpupoBaHHe palMOHATIBHBIX (YHKIMHA |
TPUTOHOMETPUYECKUX (PYHKIMU. MHTEerpupoBaHue APOOHO-TUHEHHBIX WPPANMOHATBLHOCTEH H
ouHomuanbHbIX auddepennmanos. IloacranoBku Jitnepa. OnpeneneHHbI UHTETpal U €ro
cBoiicTBa. ['eomerpuueckas mHTepnpetamnus. MuTerpanbHbie cymmbl JlapOy ¥ uX CBOICTBa.
Kputepuit unterpupyemoctu. WHTErpupyeMocTh HENPEPhIBHOH M MOHOTOHHOH (DYHKIIHIL.
®opmyna Hetotona-Jleioauma. ®opmysibl 3aMeHBI IEPEMEHHON M MHTETPUPOBAHUS 110 YACTSIM B
ONpeAeNeHHOM uHTerpaie. Teopema o cpeaHeM. ['eoMmerpuueckue M MEXaHMUYECKHE
MIPUJIOKEHUS ONPEIEICHHOTO UHTErpana. Belunuciaenue anmHa AJyru KpuBOM, MJIOIMAIN TUIOCKOM
¢urypel, o0bEM W IUIOMIAAb TMOBEPXHOCTH Teja BpallCHUs. BbluncieHue Macchl, LIEHTpa
TsDKECTH U paboThl. HecoOCTBEHHBIE MHTETPATTBI.

6.DyHKIIMH HECKOJIBbKHUX MepeMeHHBIX

[TonsTe GyHKIUM HECKONbKUX MNepeMeHHbIX. [Ipexen B Touke, HENpepbIBHOCTb. YacTHBIE
npou3BOJHBIE, AU(depeHIrpyeMocTs. YacTHbIe MPOU3BOJHBIC BRICHIMX MOPSAAKOB. Teopema o
CMELIaHHBIX NPON3BOAHBIX. [Ipon3BOIHAsA IO HANIPaBIEHUIO, TPAJUEHT, OTBICKAHUE JIOKAJIBHOTO
U YCIIOBHOTO 3KcTpemyMa. [loHaTre HesBHOH (yHKIIUM, BEIYUCIIEHUE TPOU3BOIHBIX.

7. KpaTHble, KpMBOJINHEHHbIE M TIOBEPXHOCTHbIE HHTETPAJIbI

Kpatnbie unTerpansl. CriocoObl BBIYMCICHUS. 3aMEHa TEPEMEHHBIX B KpPATHBIX HHTErpaax.
['eomeTpuueckue mnpunoxeHus, Qusnueckue npuiaokeHus. KpHUBOJIMHEHHbIE MHTErpasbl
IEPBOro U BTOpOro poza. [loBepXHOCTHBIE MHTETpaJbl IEPBOrO U BTOpOro pona. Ilpunoxxenus



KPUBOJIMHEWHBIX M MOBEPXHOCTHBIX HMHTErpanoB. @opmyibl ['puna, OcTtporpaackoro, CTokca.
Hurerpainsl, 3aBUCSIINE OT IapaMeTpa.

8.Pannl

UucnoBble psnbl, UX cXoauMocTh M cBoMcTBa. Kpurtepuit Komm. 3HaKOMmOCTOSIHHBIE PpsIbI,
CpaBHEHHUE pPsAIOB, Npu3Haku JlamamOepa, MHTErpadbHBI W paauKadbHBIA mpu3Haku Korm.
3nakouepenyromuecs psabl. [Ipusnak JleiiOHuma. AOCONMIOTHAS W yCIOBHAS CXOJUMOCTH.
[TocnemoBaTeTbHOCTH W psAnbl (QYHKIMH ©W WX paBHOMEpHAs CXOAUMOCTh. [Ipu3Haku
Beiiepmtpacca, lupuxie u AGernst paBHOMEPHOW CXOAMMOCTH psifa GyHKuid. MHTerpupoBanue
u muddepennupoBanue psaga ¢yHkuuii. CtemeHHbIE psabl M UX cBoicTBa. Teopema Komm-
Anamapa. Tpuronomerpuueckue psasl. Paael @ypee u Ux cBOMCTBA.

5. O0pa3oBaTe/ibHbIe TEXHOJOIMH, B TOM YHUCJIE TEXHOJOIUHM IJIEKTPOHHOI0 O0OyYeHUS H
AMCTAHIIMOHHBbIE O00pa3oBaTeibHbIE TEXHOJOTHH, HCHOJb3yeMble MPH OCYIIECTBICHUH
o0pa3oBaTeIbHOIO Mpolecca Mo JMCHUIJIMHE

B npouiecce o0yuenust HCMOIB3YIOTCS Clieqyiomre o0pa3oBaTebHbIe TEXHOJIOTHH:

BBoanasi JiekuMs — 1aeT TIEpBOE IEJIIOCTHOE MPEACTaBICHUE O JUCHUIUIMHE |
OPHUEHTHPYET CTYJIECHTAa B CUCTEME W3YUYEHUs JNaHHOM JUCUUIUIMHBL. CTYJIEHTBI 3HAKOMSATCS C
Ha3HAYCHHEM M 3aJladaMH Kypca, €ro PoJibl0 U MECTOM B CHCTEME yUeOHBIX NUCIUIUIMH U B
CUCTEME MOATOTOBKH B 1enoM. [laeTcst kpaTkuil 0030p Kypca, UCTOPHS Pa3BUTHS HAYKU U
MPAKTUKH, TOCTIKEHUS B 9TOU cdepe, MMEHA U3BECTHBIX YUCHBIX, U3JIAraloTCs MEPCICKTHBHBIC
HampaBjieHUsA uccilenoBaHuid. Ha 3Toll  JeKuuMM  BBICKA3bIBAIOTCS ~ METOAUYECKHE U
OpTraHM3AIlMOHHBIE OCOOCHHOCTH pabOThl B paMKax JTaHHOW JUCHUIUIMHBI, a TaKXKe JaeTcs
aHaJIM3 PEKOMEHIyeMOW Y4eOHO-METOIMYECKOU JTUTEPaTyPHI.

AkaneMuyecKasi JIEKIUs ¢ JIeMEHTAMHU JeKIHN-0ecelbl — 0CIeA0BaTeIbHOE H3JI0-
JKEHHWE MaTepHalla, OCYLIECTBISEMOE IMPEUMYLIECTBEHHO B BHJE MOHOJIOTa IPENOAaBaTEls.
DNEeMEeHTHl JIeKIIMU-0ece bl O00eCIeunBalOT KOHTAKT MPENoJaBareisi ¢ ayAuTOpHEH, 4YTO
MO3BOJIIET TPUBJIEKATh BHUMAaHUE CTYACHTOB K HauOoyiee BaXKHBIM TEeMaM JUCLMILIUHBL,
AKTUBHO BOBJIEKAaTh MX B Y4YeOHBIH MpoIecC, KOHTPOJIMPOBATH TEMIT M3JIOKECHHUS Y4eOHOTO
MaTepHuaya B 3aBUCUMOCTH OT YPOBHS €r0 BOCIIPHUSATHSA.

IIpakTHYeckoe 3aHSITHE — 3aHITHE, MOCBALICHHOE OCBOCHUIO KOHKPETHBIX YMEHUU M
HAaBBIKOB I10 3aKPETUICHHUIO TIOJYYEHHBIX Ha JICKIUU 3HAHUM.

KoHcyabTanum — BHUJ y4eOHBIX 3aHATHH, SBISIONIMNICA OAHOM M3 (OPM KOHTPOJIS
CaMOCTOSITENIbHOM  paboThl  cTyaeHTOoB. Ha KoHcynbTanusx 1o mpoch0e CTYACHTOB
paccmarpuBaroTcs Hanboyiee CIOKHBIE MOMEHTBHI TPU OCBOCHHMHM MaTepHhalia TUCIUTUIUHBI,
IIpenoiaBaresib OTBEYAaeT Ha BONPOCHI CTYJEHTOB, KOTOpPbIE BO3HUKAIOT Y HHUX B IIpoLecce
CaMOCTOSITENIbHON PaOOTHI.

B npouiecce 00ydeHus: HCHOIB3YIOTCS CIEIYIOIME TEXHOJIOTHH 3JICKTPOHHOTO 00yYEeHHUs
U IUCTAaHLMOHHBIE 00pa30BaTEIbHbIEC TEXHOIOTHUH!
JIEKTPOHHBIN y4eOHbI Kypc «MatemaTtudeckuii anaaus» B LMS JiieKTpoHHBII
yausepcuter Moodle ApI'Y, B koTopom:
- OCYHICCTBIIACTCA MMPOBCACHUC OTACIBbHBIX MepOHpI/IHTI/Iﬁ TCKYILICTO KOHTPOJIA
yCIIEBAEMOCTH CTY/IEHTOB;
- mpexacraBieHa HHpopMmanus O (GopMe M BpEeMEHH MPOBEICHHUS KOHCYJIbTALUH I10
JUCLUIUIMHE B PEKUME OHJIANH;
- mocpenctBoM  (opyma  OCYWIECTBISICTCS CHHXpPOHHOE W (WIM) aCHHXPOHHOE
B3aUMOJICHICTBHE MEXJy OOydYaromMMHUCA M MpenojaBaTeleM B paMKax H3ydeHHs
JUCHUITIIUHBI.



6. [lepeyeHb JHIEH3MOHHOTO M (MJIHM) CBOOOJHO PACHPOCTPAHAEMOr0 MPOrPpaMMHOIO
o0ecrneyeHusi, HCNOJb3yeMOro MPH OCYIIECTBJIEHUH 00pPa30BaTEJbHOr0 Mpomecca o
JUCIUILINHE

B mpomecce ocymecTtBieHuss  00pa3oBaTENbHOrO  Mpolecca M0 JAUCIUIUIMHE
UCIIOJIb3YIOTCA:

u1si GOPMHUPOBAHUS MATEPUAJIOB JIJIsI TEKYIIErOo KOHTPOJIS YCIEBAEMOCTH U MPOBEACHUS
MPOMEKYTOUHOM aTTecTaruu, 1isi GOpMUPOBAHUS METOIMYESCKUX MATEPUAJIOB MO TUCIUTUIMHE:

- mporpammbl Microsoft Office;

- u3marenbckas cucrtema LaTex;

- Adobe Acrobat Reader.

7. IlepeyeHb COBpeMEHHBIX NPOPecCHOHANBHBIX 0a3 JaHHBIX W HWHPOPMALMOHHBIX
CIIPABOYHBIX CHCTEM, HCI0JIb3YyeMbIX IPH OCYIECTBJICHHH 00pPa30BaTeIbHOI0 NMpouecca 1o
JUCHUIIMHE (MPUA He0OXO0UMOCTH)

B mpomecce ocymiectBieHus — 00pa3oBaTENBHOrO — Mpolecca IO JUCIHUILUIMHE
UCIIOJIB3YIOTCS:

ABToMaru3upoBaHHas ~ OubnanoreuHo-uHpopmannonHas cucrema «BYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk cat find.php

8. IlepeyeHb OCHOBHOM M  JONOJHHMTEJILHOW Yy4YeOHOWl  JMTEpPaTypbl, pPecypcoB
HHG(POPMANIMOHHO-TEJIEKOMMYHUKAUMOHHO ceTH «UWHTepHeT» (MPH HEOOXOAMMOCTH),
peKOMeHAyeMbIX /Jisl OCBOCHHS JMCIHIJIMHbI

a) OCHOBHAS JIUTEepaTypa

1.Unpua  B.A., Ilosask D3.0. OcHoBe MaTeMaTHueckKoro anammsa. 4.1, 2
M.:®uzmataur,2009, 646 c.

2. lemunoBuy B.I1. COOpHUK 33a7au U YNPaKHEHUN MO MAaTEMAaTUYECKOMY aHaIn3y. M.:
Hayxka, 1990, 624 c.

0) 1OMOJIHUTEIbHAS JIUTEepaTypa
1.Kynpssues JI.JI. Kypc matemarndeckoro ananusa. - M.: Beiciias mkona, T.1, 2, 1981.
2.Huxonsckuii C.M. Kypc matemaruueckoro ananusa. — M.: Hayka, 1.1, 2, 1991, 543 c.
3. Mnbun B.A., CanoBanunii B.A. Matematnueckuii ananus. - M.: Hayka, 1979, 662 c.
4.OnexTpoHHas 6ubnuoreka y4eOHBIX MaTepUajoB Apl'y
(http://www.lib.uniyar.ac.ru/opac/bk cat find.php).

9. MaTepuajibHO-TeXHUYeCKas 0a3a, He00X0AUMAas ISl OCYLEeCTBJIECHUS 00pa30BaTEeJIbHOI0
npoiecca no TUCIHUIIINHE

MarepuanpHo-TeXHUYECKas 0aza, HeoOXoauMas JJIs OCYIIEeCTBICHHUsI 00pa30BaTEIHLHOTO
nmponecca no JUCHUIIMHE BKIIIOYACT B CBOI1 cocTaB CIICIINAJIbHBIC IIOMCIHICHUA

- yueOHbIE ayTUTOPUH AJIs1 IPOBEACHUS 3aHATH JIEKIIMOHHOTO TUIIA;

- y4eOHBIC ayTUTOPUU JJIsI TPOBEICHUS MPAKTUUECKUX 3aHATHI (CEMUHAPOB);

- yueOHbIE ayITUTOPUH JJIs TPOBEAEHUS TPYNIOBBIX U MHINBUIyaIbHBIX KOHCYJIbTAIIHIA;



- y4eOHBIC ayIUTOPUHM IS TPOBEJACHUS TEKYIIETO KOHTPOJS H TPOMEKYTOUHOM
aTTeCTaIluY,

- TIOMEIIEHUS JIJISl CAMOCTOATEIILHON PabOTHI,

- IOMEMICHUS JUIS XPaHEHUs U NPOPUIAKTHUECKOTO OOCIYXHBAaHUS TEXHUYECKUX
CpenCTB O0yUYCHHS.

[TomemeHust 1Ji1 CaMOCTOSATENBHON PAOOTHI O0YUYAIOUTUXCS OCHAIIEHBI KOMITHIOTEPHOM
TEXHUKOW C BO3MOXKHOCTBIO TOJNKIIOYEHHS K ceTh «MHTepHeT» M olecredeHueM I0CTyma K
3IIEKTPOHHOHN MH(pOpMaIoHHO-00pa3oBaTensHOU cpene SAplY.

ABTOD:

JomueHT kadenps
MaTeMaTHYECKOro aHAJIN3a, K.(.-M.H. E.P.Cemko

Q0NIACHOCTD, YUEeHAsl CINeNneHb noonuce U.0. Damunus



IMpuiaoxenne Ne 1 k padoyeid nporpaMme M CHUATIIAHbBI
«MaremMaTHYeCKHH aHAJIM3)

DoH/I OLIEHOYHBIX CPEICTB
JJIS1 IPOBEeHN S TEKYILEero KOHTPOJISl YCIeBaeMOCTH
U MIPOMEKYTOYHOM aTTEeCTAIUM CTY/IE€HTOB
o JUCIHHUIIJINHE

1. TunoBbIe KOHTPOJILHBIE 3a]JaHUS M HHbIE MaTePHAJIbI,
HCHOJb3yeMble B Mpoliecce TEKYIero KOHTPOJIs YCIeBaeMOCTH

3amaHust IS CAMOCTOSITEJILHOM PadoThl

3aganusa mo Teme Nel «BBenenue B anaiam3. BemecrBeHHble 4uciaa» (Pasgea 1
3agaynuka B.II. JlemunoBnua «COOpHMK 3aJa4 M yNpPa)KHeHHH IO MAaTeMaTH4YeCKOMY
aHaJIM3y»):

3ajaun Ha METOJ MaTEMaTUYeCKOW MHIYKIHH, 3371a4d Ha TOYHbIC BEPXHUE U HUKHUE
TPAHU MHOKECTB.
3ananus nmo teme Ne2 «UmucaoBble mociaenoBareabHocT» (Pazgen 1 3agaunmka b.I1.
JdemuapoBuua «COOpHHMK 32124 U YIIPAKHEHUN 10 MATEMATHYECKOMY AHAJIHU3Y»):

3aza4yu Ha ONpEJENICHUE TIpeaeNa, 3aJauu Ha BBIYHCIICHUE IIpENIEOoB
MOCJIE0BATEIbHOCTEM, 3a/]Ja4M Ha YaCTUYHbIC MTPEJIETbl, 3aJ1a4u Ha KpuTepui Komm.
3aganus no teme Ne 3 «lIlpexes u HenpepbIBHOCTH pyHKuum» (Pasgen 1 3axaunnka B.I1.
JdemuagoBuua «COOpHHMK 32124 U YIIPAKHEHUN 10 MATEMATHYECKOMY AHAJIHU3Y»):

3ajaun Ha YCTaHOBJECHHE OOJACTH oOlpeneseHuss (YHKIMU, MOCTPOCHHE TIpaduKoB
GyHKIMA B MPSIMOYTOJILHOM JIEKapTOBOM CHCTEME KOOPAHWHAT; 3ajaHue QyHKIUA B MOJISIPHOU
CHCTEME KOOpAMHAT; MapaMeTpUyYecKHil crocol 3aiaHus (QpyHKIUUi; 3a7a4nd Ha ONpeneeHue
npenena (yHKUWU, BBIYMCIEHUE MPOCTHIX  IPENEesoB, COJAEpKaIINX HEOIpeneIeHHOCTH,
3a7la4d Ha I[EpPBbIM 3aMEyaTeNIbHBIM MpeAes, 3aJadyd Ha BTOPOM 3amMedaTelbHbId Mpeae;
BBIYKCIICHHE TIPENESIOB, COACPKAINIMX HEONPEIEICHHOCTH pPAa3HbIX THUIOB; 3aJadyd Ha
uccienoBanue QyHKIMNA Ha HEMPEPBIBHOCTD; UCCIIEIOBAHNE TOUEK Pa3phIBa.
3ananus no reme Ne 4 «/IuddepennuanbHoe ucuuciaeHue GyHKIUN OJHOIN MepeMeHH O
(Pazmen 2 3apaynuka bB.Il.[demupoBuua «COOpPHHUK 3agay W YNpPaKHEeHHH 1O
MATEeMATHYECKOMY aHAJIHU3Y»):

Beruricnenue TpPOM3BOAHBIX TMPOCTEUIUX OSJIEMEHTAPHBIX (YHKIUU C TIOMOIIBIO
IPEJIEIOB; BBIYMCIEHUE MPOU3BOAHBIX JJI MPOCTHIX CIIy4aeB CYNEpPHO3UINM (QYyHKIIHIA;
BBIYUCIICHHE MPOU3BOJHBIX NMPOU3BEACHUM M IpOoOe; BBIYUCICHUE MPOM3BOIHBIX CIIOKHBIX
GYHKIUIT ¥ CTENEHHO-NIOKa3aTeIbHBIX BBIPAKECHUM; NPUOIMIKEHHBIE BBIYUCICHUS C
UCTIOJIb30BaHUEM U hepeHInanoB; BbIUYMCIEHUE MPOU3BOIHBIX U I (HEPEHIINATOB BBICIINX
MOPSIKOB; 3374l Ha MCCcleoBaHue obacTeil Bo3pacTaHus U yObIBaHUS (DYHKIIMH; 3a]1a4i Ha
BBIYMCIICHHUE MPEENIOB 10 NpaBuity Jlonurans; pasnoxenue GyHkuuii mo gopmyne Teitnopa,
uccienoBanue rpaukoB QyHKIHIA; 3a1a41 HA MAKCUMYM U MUHUMYM (QYHKITUH.
3aganus mo teme Ne 5 «HeonpeneneHHbl M onpenejieHHbIH HHTerpam (Pasgenn: 3,4
3anaynnka b.Il.lemunoBuua «COOpHUK 3aa4 M YNPaKHEHUH MO0 MATEMATHYECKOMY
aHAJIN3Y»):

Brrunciienue npocTermmx HeoNnpeeIeHHbIX HHTETPAIOB; METO/] 3aMEHbI TTIEPEMEHHOIA;
METOJT MHTETPUPOBAHMS TIO YACTSAM; HMHTETPUPOBAHHE  PANUOHAIBHBIX  (DYHKIIHIA;,



UHTETPUPOBAHUE APOOHO-PALIIOHAIBHBIX BBIPA)KEHUH; HHTETPUPOBAHUE TPUTOHOMETPUUYECKUX
BBIPKEHUI; BBIYMCICHHE OOJiee CIOXKHBIX MHTETPaioB Pa3HbBIMU METOJaMH; BBIUMCIICHHUE
ONPECICHHBIX WHTETPAJIOB 4Ye€pe3 MNpEeAeiibl MHTETPAIBHBIX CyMM; BBIYHCICHHME IPOCTBIX
OTIpeNIeIeHHBIX MHTErpaioB 1o ¢opmysie HproToHa-JIeiiOHMIA; BBIYHMCICHUE ONPEAEICHHBIX
MHTETPaJoB C UCIOJIb30BAaHUEM 3aMEHBI IEPEMEHHON U (POPMYJIbI HHTETPUPOBAHUS 110 YACTSM;
BBIYUCIICHHE JJIMHBI JIyTM KpPUBOM; BBIUMCIIEHUE IUIOMIAJCH; BBIYUCICHHE OOBEMOB;
BBIUMCJICHUE KOOPAUHAT LIEHTPA MAacC U MOMEHTOB; BBIYHUCIICHUE U ONPEACICHUE CXOAUMOCTH
HECOOCTBEHHBIX WHTETPAJIOB.
3ananusa nmo reme Ne 6 «®yHKUMM MHOruX mnepemeHHbIX» (Pasgen 6 3agaunuka b.IL
JdemunoBuya «COOpHHMK 3a1a4 M YNIPasKHEHUH 10 MAaTEeMATHYECKOMY aHAJIN3Y»):

Beruncnenue npou3BoaHbIX U Au(p(HEepeHINaNoB; 3aJa4l Ha JIOKAIBHBIH M yCIIOBHBIM
sKcTpeMyM; dopmya Teitnopa st GyHKIUNA MHOTHUX TT€PEMEHHBIX.
3ananusa no teme Ne7 «KpaTrHble, KpUBOJIMHEHHbIe U TMOBEPXHOCTHbIE HHTEIrPAJbI»
(Pazmen 8 3apmaunuka bB.Il.[JdemugoBuua «COOpPHHUK 3aaay W yHpPaKHEeHHH 1O
MATEeMATHYECKOMY aHAJIHU3Y»):

Bpluncnenue ABOMHBIX M TPOMHBIX HHTErPANIOB; BBIYUCICHUE KPUBOJIMHEHHBIX
MHTETPAJIOB; BBIYNCICHUE TOBEPXHOCTHBIX HHTETPAJIOB.
3aganus no teme Ne 8 «UuncsioBble M PpyHKIMOHAIBHBIE psiabl. Psiabl dypee» (Paszgen 5
3anaynnka b.Il.lemunoBuua «COOpHUK 3aa4 M YNPaKHEHUH MO0 MATEMATHYECKOMY
aHAJIN3Y»):

3amaun Ha mpusHaku cpaBHeHwus, [lamamOepa m Komm; 3amaun Ha HWHTETpabHBINA
NpU3HaK; 337a4u Ha npusHaku JleiOnuna, AGens u Jupuxie; 3amaud Ha paBHOMEPHYIO
CXOIMMOCTh; 3aJayd Ha Tmpu3Haku BelepmTpacca u AGens-Jlupuxne; 3amadyn  Ha
UCCIIEIOBaHUE CXOIMMOCTH CTEIICHHBIX PSJIOB; pasiioskeHue (QyHKIMiA B psiisl Dypbe.

Cnucok BONPOCOB U 3alaHUil JJIf1 IPOBeeHHsI IPOMEKYTOYHOM aTTeCTAMHU

Bonpoce! k kossiokBuymy (1 cemectp)

1.MHO€ecTBO 1eHCTBUTENBHBIX uncell. Ero cBoiicTBa (ynopsq0ueHHOCTh, INIOTHOCTD,
HEIPEPHIBHOCTD ).

2.YucnoBsle IpOMEXYTKH. MolylIb EMCTBUTEIBHOTO YUCIIA, CBOWCTBA MOMYJISL.
3.0rpaHn4eHHbIE YUCIOBBIE MHOKECTBA. | paHU YHCIIOBBIX MHOYKECTB.

4. YucnoBasi IoClIeJ0OBATEIbHOCTD.

5.0rpaHn4eHHbIE U HEOTPAaHUYEHHBIE MOCIEI0BATEIIBHOCTH.

6.MOHOTOHHBIE TTOCJIEIOBATEIBLHOCTH.

7.beckoHeyHO Manble 1 0ECKOHEYHO OO0JbIINE TOCIe10BATEIbHOCTH.

8.Cxopsmuecs ¥ pacxoAsiiiuecs Mmocjae0BaTeIbHOCTH.

9.CBoiicTBa OECKOHEYHO MaJIBIX U OECKOHEUYHO OOJIBIINX ITOCIEI0BATEIILHOCTEN.
10.I1penen mocienoBaTeabHOCTH. ['eOMETpHUUECKUI CMBICIT CYILIECTBOBaHUS IIpeiesia
MIOCJIEIOBATEIbHOCTH U €r0 OTCYTCTBHSI.

11.CgoiicTBa cXOAAIIMXCS TOCAEA0BATEIbHOCTEH.

12.IlpenenbHblil mEpexo] B HEPABEHCTBAX.

13.Teopema 0 CXOQUMOCTH MOHOTOHHOM OrpaHUYEHHOMN MOCJIEI0BATEILHOCTH.
14.Yucno e.

15.ITonnocnenoBarenbHOCTU. YacTUUHBIN, BEpXHUN U HYXKHUN TIPEJEIbI.
16.®ynkuus. Onpenenenne. CriocoObl 3a1aHus. MOHOTOHHBIE PYHKITUU. YeTHbIE, HEUETHBIE
byHKIHN.

17 Knaccudukanust GyHKITAHA.

18.I1lpenen pynkuuu B Touke. B 6eckoneunoctu. OgHocToponnue npeneisl. (Bee
onpenenenus no Komm u no I'eitne.)

19.Teopems! 0 nipeaenax GyHKINU.



20.I1epBbIit 3amevaTeIbHbINA MPEET.

21.Bropoii 3amedarenbHbli npeaen. CneacTsus.

22.beckoHeYHO Majbie B 0ECKOHEUHO OOJbINe (QyHKIIUH.

23.CpaBHeHHE OECKOHEYHO MaJIbIX U OECKOHEYHO OONbIINX (QYHKINH.

24.0OnpeneneHus HENPEPbIBHON (YHKIIMK B TOUKE. ApupMETHUECKUE TSUCTBUS HAL
HENPEPBIBHBIMU (QYHKITUSIMHU.

25.HenpepbIBHOCTD 37IEMEHTAPHBIX (DYHKITHIA.

26.Touku pa3pbiBa, UX KjIaccupuKaIus.

27.0cHOBHBIE CBOMCTBA HeNIpephIBHBIX (yHKIHHA. Teopemsbl bonbsiiano-Komm , Beitepmrpacca
28.PaBHOMepHAs HEMIPEPHIBHOCTD (DYHKIIHH.

29.006partHbIe U cioxHbIe GyHKIMH. VX HEMPEPHIBHOCTS.

30.IIpousBoanast pyHKIMH B ToOUuKe. DUINYECKUN 1 TECOMETPHUICCKHUIA CMBICIT.
31.01HOCTOPOHHUE MPOU3BOHEIE.

32.Ilonsarue nuddepenunpyeMmoctu GpyHkuuu B Touke. HeoOXoaumbIe U TO0CTaTOYHbBIE
ycnoBus auddepenimpyeMoctd. CBsa3b Mexy auddepeHIInpyeMOCTbIO M HEMPEPHIBHOCTHIO
byHKUIHN.

33. Iuddepenunan pynkuun. Ero reomeTpuueckuii CMbICT.

34.11paBuna nudhepeHIupoBaHUs.

35.Bpruncienre mporu3BOIHBIX JIEMEHTAPHBIX (DYHKITHI.

3ananus Kk KoJu1okBUYMY (1 cemecTp)

1 Bapuanr.

1. JlaTtb onpesieNieHne U IPUBECTU IPUMEP OTPAHUYEHHON CHU3Y MOCIE0BATENBHOCTH.
2. JlaTh onpeneneHue Toro, 4To Mpeaen nocieaoBaTenbHocT paseH 4. [IpuBectu npumep.
3. UTo Ha3bpIBa€TCsl YACTUUHBIM MIPEACIIOM.

4. Jate onpenenenue no ['eitHe Toro, uTo npeaen GyHKIMNA B 0ECKOHEUYHOCTH PaBEH
MHUHYC O€CKOHEYHOCTH.

5. JlokazaThb J1000€ ceICTBUE U3 BTOPOTO 3aMevaTeIbHOro Mpeena.

6. Kakue nBe 6eckoHeuHO Manble (PyHKIIMU HA3bIBAIOTCA (YHKLUUSIMHU «OJIHOTO
nopsiaka»? IlpuBectu npumep.

7. [IpuBecTr npumep TOYKHU pa3pbiBa BTOPOTO poja.

8. Cdopmynuposats Teopemy bonbiano- Komrm.

9. Jlokazatb (opMyITy MPOU3BOIHOMN YaCTHOTO.

10.  Beruucnuts audpdepennuan mo0oii qpoOHO-palnoHaTbHON QYHKIIUH.

2 BapHuaHT.

l. JlaThb onpeneneHrue U NPUBECTU MPUMEP HEOTPAHUUECHHOM CBEPXY
II0CJIE0BATEIBHOCTH.

2. JlaThb onpeneneHue Toro, 4To Mmpeaes nociea0BaTeIbHOCTH paBeH -2. [IpuBectu
puMep.

3. UTo Ha3BIBAETCSA BEPXHUM MPEIECIOM.

4. Jate omnpenenenue no Komm Toro, uto mpeaen GyHKINU B TOUKE 2 PaBeH IUTIOC
OECKOHEYHOCTH.

5. Jlokazats J11000€ CIIeACTBHE U3 IIEPBOTO 3aMEUATEIILHOTO Mpeea.

6. Kakue nBe 6eckoHeuHO Masible (yHKIIMHM HAa3bIBAIOTCS SKBUBaJIEHTHBIMU? [IpuBecTn
IpuMep.

7. [IpuBecTr npumep TOYKM pa3phiBa MEPBOrO poOJa.

8. CdopmynupoBats Teopemy Beitepirpacca.

9. Jlokazath opMyITy IPOU3BOIHON MPOU3BEICHHMS.

10.  Beruucnuts quddepeHnnan Jo00i Heaoi pauoHaIbHOW QyHKIHH.



KonTpoasnas padora Nel «Ilpenes u HenmpepbIBHOCTH PyHKIIUII»
KountponbHas padota Nel

Bapuanm 1

Hawitu nipenesnsr:
x3+x?—-3x+1

1. lim . :
x—1 x?—1
. \.-"I + 1-—-2

2. lim :

=3\x —2 -1

to x — sinx

3. lim —
=0 X 5INn-Xx

X + 2
4.lim( )
x—w \Y — 3

5x

5. /Ina ganHoA GYHKIHH f(x) TpeOyercs:
a) HATH TOYKH Pa3phiBa;
0) mocTpouth rpaduk

0, X <
f(x) = 4{sinx,—-m<x
T, X

IV A

=



KountponbHas padota Nel
Bapuanm 2

Havitu npenensr:
_ x? + 8
1. lim

x=-2x3 —x? —8x — 4

¥

\.-"X-l-?— 3

¥

2. lim
=21 —\3— x

to x — sinx

3. lim 3 :
x—=0 X

1 _xz 4%2
4. lim :
x=w \ 3 + x?

5. dna ganHon yHKuIMU f(x) Tpedyercs:
a) HATH TOYKHU Pa3phIBa;
0) mocTpouth rpaduk

x+1, x =0
flx) = !(x+1)2, 0<x<?2
—x + 4, x = 2.



KontponbHas padota Nel
Bapuanm 3

Hawtu nipenesnsr:
2x3 — 2x* +x -1

P

1. lim .
x~1 x%—x?+3x—3

2. lim (x: —Jx?2—x+ 1] ;

r—+oo

tg x + sinx

3. lim ;
x—+0 2x

2x — 5%
4, lim( ) )
x—m W2y + 3

5. /114 JaHHOH QVHKIMH f(x) TpeOyeTcs:
a) HAalTU TOYKU Pa3pbIBa;
0) mocTpouth rpaduk

—X, x =0
f(I)={x3, 0<x<?2
3, x = 2.



KontponbHas padota Nel
Bapuanm 4

Havitu npenensr:
_ 3x% +x 2
1. lim

2 | (r—2)(x2+x+1) x—2|’

. 5x¥—xZ 44
2. lim 2 :
x—=w —7x 4+ X

sin 3x

3. lim — ;
0N+ 2 — V2

2
32+ 1\
4. lim | —

x—=co \3x% — 2

5. dna nanHoi GyHKIHK f(x) TpeOyercs:
a) HATH TOYKHU Pa3phIBa;
0) mocTpouth rpaduk

-..\
|
| ]
e
A
|

T
f(x) =1 2sinx, -3 < x

|/
| SN Hro | g

[y
=
V



KonTpoabsHas padora Ne2 «OnpenesieHHbId HHTErpaJny
KontponbHas padora Ne2

Bapuanm 1

1. BbIUuCInTh HHTETPAIbI:

V3
a) | x2-Y(3—x3)%dx;
1
In2

e* —1
6)j —dx ;
et +1

Q

T
4
X
B)j dx .
Q

costx

2. Berunciants HecOOCTBEHHBIE HHTCTPAJIbl NJIN YCTAHOBUTDH HUX

PACXOIUMOCTB:
—+ oo )
) | LB
a — dx -
x2+4
3
1

In x
—dx .

\.E
0
3. Beraucimth miomaas GUrypbl, OorpaHHYeHHOMN JIMHUSIMH
a)y=x3y=x%x=-2x=1;
1

6)1‘23—2(‘05@,1‘:5.

4. BbIUNCIUTD IJINHY AyTH KPUBOW:
x = 2(r-cost — cos 2t),

3) y =2(2sint—sin2t), 0 <t <

6)y=1—-Insinxorx=0g0x =

Bl Hw s

5. a) HailTi 06beM Tej1a, OrpaHHYeHHOTO [10BEPXHOCTAMH
z=x?+5y%z=5.



KonTtpomnbhas padota Ne2
Bapuanm 2
1. BEIUMCIUTH UHTETPAIIBIL:

T
a) J v sinx — sin3xdx ;
i

2
1

6) fxz (2x — 1)%dx ;
1

2

B) | (x —3)e *dx.
J

2. Berauciaute HecOOCTBEHHBIC HHTCTPAJIbl UJIN YCTAHOBUTDL HX
pPacxoauMOCTh:

+co
dx
a)f = :
X vxs—1
2

2
dx
) lf x(x —2)
3. BeraucauTs miomaas GUrypel, orpaHudeHHON JTUHUSMU:
aA)y=x-5)-1—-x),y=4x=1;
x =2V2cost,

= 5\2sint ,y=5(y =5).

4. BBIUMCIUTD JIMHY AyTH KPUBOM:

T
a)lencusy,f}*_iyiig;

T
6)r‘=3-(1-|—si11q9)1—g£q0£0.

6)

5.a) Bel4HuCIUTE 06beM Tesla, OrpPAaHHYEHHOTO [10BEPXHOCTAMHU
x? y? g2

z=0z=1—+—+—=1.
16 9 4

6) HaliTu 06beM Tesla, IOAYYeHHOTO BpalleHHeM BOKPYT Ox QUIVPE
OrpaHUYeHHOH JHHHAMHU 2x — vy —2 =0,y = 0,x = 3.



KonTtpomnbhas padota Ne2
Bapuanm 3

1. BEIUMCAUTH UHTETPAIIBIL:

}T "
sin x
a) dx ;
) 5 —3cosx

3
5x dx
0) f

\.I‘l‘

B) Jx-ln(1+x)dx.

2. Berauciauts HeCOOCTBEHHBIC MHTETPAJIBI MJIM YCTAHOBUTH MX
paCXOHHMOCTB‘

a)j
Bx+20

3. BeraucauTs mwiomaas GUrypel, orpaHUueHHON JTUHUSIMU:
X

a)y=

6)r=2sing,r = 4sing.

4. BBIUMCIUTD NIMHY AyTH KPUBOM:

3
3)1‘22-@1011@111;

V=X,x = —2;
3}'

6) vy = Inx ,or Touku A(1;0) g0 TOYKH B(w’g; In ng

5.a) Hantu 0GbeM Tesa, 0rpaHHYeHHOTO MOBEPXHOCTAMH
2 2
X v _
z=0z=2—+"——z2=1.
25 9

6) OTpesoK npsaMOH, COeJUHAIIMH Ha4yal0 KOOPAHUHAT C TOUKOH
(—3; —2) BpamaeTcsa BokpyT ocu Oy.HaliTu 06béM Tela BpalleHHs.



KonTtpomnbhas padota Ne2
Bapuanm 4

1. BBIIII/ICJII/ITB VHTErPabl:

a)fx-l—l ’

dx
a)f —;
! 2+ V8x — 7

I
2
B)jX'CDS‘q-X'dI.
T

|

2. Berauciauts HeCOOCTBEHHBIC MHTETPAJIBI MJIM YCTAHOBUTH MX
paCXOHHMOCTB

f dx
) x? -|—2x:-|—10

— oD

dx
6)j — )
2 v—x< + 8x — 15

3. BeraucauTs mwiomaas GUrypel, orpaHUueHHON JTUHUSIMU:
a)y = x*
abecnuccol ¥ = 1, npamMon x = 0 ;

T
6)r =cos@,r = sing (O Eqﬁig).

,HOpMaJIbl0, K HeH MPOBEJEHHOH B TOYKE C

4. BBIUMCIUTD JIMHY AyTH KPUBOM:
3¢ 18

3)1‘23-.9?10*_:@*_:5;
y=4—-x%x=-2,x=2.
5. a) Hautu 06beM Tena, OrpaHHYEHHOTO MOBEPXHOCTAMHU
X°+y*=9z=y,z=0(=0).
6) HalTu 06beM Tesa, 00pa30BaHHOT0 BpallleHHeM BOKpYT Ox
GHUTypbI, OTpaHUYEHHOH TUHUAMH ¥ = x%,x = 2,y = 1.



Cnucok BONpocoB K 3k3ameny (1 cemectp)

1.MHoXecTBO JAeWCTBUTENBbHBIX uncen. Ero cBoiicTBa (yHnoOpsOOYEHHOCTb, IUIOTHOCTb,
HEIPEPHIBHOCTB ).

2.YucnoBsle IpOMEXYTKH. Molyllb JEMCTBUTEIBHOTO YUCIIA, CBOWCTBA MOMYJISL.
3.0rpaHn4eHHbIE YUCIOBBIE MHOKECTBA. | paHN YHMCIIOBBIX MHOYKECTB.

4.YucnoBas oCI€10BATEIBHOCTD.

5.0rpanndeHHble 1 HEOTPaHUUEHHBIE MTOCIIEJ0BATEIbHOCTH.

6.MOHOTOHHBIE M1OCIIEI0BATEIBHOCTH.

7.beckoHeyHO Manble 1 0ECKOHEYHO OO0JbIINe TOCIe10BATEIbHOCTH.

8.Cxopsmuecs M pacxoasiiiuecs mocjae0BaTeIbHOCTH.

9.CBoiicTBa 0ECKOHEYHO MaJIBIX U OECKOHEUYHO OOJIBIINX ITOCIEN0BATEIILHOCTEN.

10.Ilpenen  mocnenoBaTeNbHOCTU. ['€OMETPUYECKMII  CMBICI  CYLIECTBOBaHMS  Ipefelna
MOCJIEI0BATEILHOCTH U €r0 OTCYTCTBUSI.

11.CgoiicTBa cXOAAIIMXCS TOCAEA0BATEIbHOCTEH.

12.IlpenenbHblil NEPeXo] B HEPABEHCTBAX.

13. Teopema 0 cXOAMMOCTH MOHOTOHHOW OTPaHUYEHHOM 110CIIE0BATEIBLHOCTH.

14.Yucno e.

15.ITonnocnenoBarenbHOCTU. YacTUUHBIN, BEpXHUN U HYXKHUN IIPEJEIbI.

16.®ynkuus. Onpenenenue. CriocoObl 3agaHus. MoHOTOHHBIE (QYHKIIUU. YeTHBbIC, HEYCTHBIC
dyHKIMN.

17 Knaccudukanust GyHKITAHA.

18.Ilpenen ¢pynkuu B Touke. B 6eckoneunoctu. OpHocToponnue npeaensl. (Bee onpeneneHus
no Komm u mo I'eiine.)

19.Teopems! 0 npeaenax GyHKINU.

20.I1epBbIit 3amevaTeIbHbINA MPEIET.

21.Bropoii 3amedarenbHbli npeaen. CineacTBus.

22.beckoHeYHO Majbie B 0ECKOHEUHO OOJbINe (QyHKIIUH.

23.CpaBHeHNE OECKOHEYHO MaJbIX U OECKOHEYHO OONbIINX (QYHKINH.

24.0OmnpeneneHuss HENMPEphIBHOW (QYHKIIMM B Touke. ApudMeTHYECKHe JCUCTBUS HaJ
HENPEPBIBHBIMU (QYHKITUSIMHU.

25.HenpepbIBHOCTD 37IEMEHTAPHBIX (DYHKITHIA.

26.Touku pa3pbiBa, UX KiIaccu(pUKaIus.

27.0cHOBHBIE CBOMCTBA HeNPephIBHBIX (yHKIMA. Teopembl bonbiiano-Komm, Beliepmrpacca.
28.PaBHOMepHAas HEMIPEPHIBHOCTD (DYHKIIHH.

29.06partHbIe U cioxHbIe GyHKIMH. VX HEMPEPHIBHOCTS.

30.IIpousBoanast ¢yHKIMM B TOouke. DUINYECKUH U  TEOMETPUUYECKUH  CMBICIL
31.01HOCTOPOHHUE MPOU3BOHEIE.

32.Ilonsarue nuddepenmupyemoctu GyHKIIUN B Touke. HeoOXoauMble U JOCTATOYHBIC YCIOBHS
nuddepernupyeMocT. CBsi3b MeXKIY MU GEpeHITMPYEMOCTHIO U HETIPEPHIBHOCTHIO (DYHKITUH.
33. Iuddepentman pynkunu. Ero reomeTpudeckuii CMbICI.

34.IlpaBuna nuddhepeHnpoBaHUs.

35.Bbruncienre Npou3BOJHBIX AIEMEHTAPHBIX (YHKIIHA.

36.0mnpenenenne oopatHor GpyHkMU. BeiBoa Gpopmyiibl mpon3BoaHON 00paTHOM (HYHKIIUH.
37.1Ipon3BoaHbIE MOKA3aTEIbHON M OOPATHBIX TPUTOHOMETPUUECKUX (PYHKITUI.
38.0mpenenenue cnoxuon Gpyukuu. [Ipasuno quddepenuuponanus. [Ipumepsr.
39.'unepbonnyeckue GyHKIMUN: CBOUCTBA, TpapUKH, IPOU3BOIHBIC.

40.JTorapudmuaeckast mpousBogHast. [[prmepsl BEIYUCICHUS POU3BOIHBIX C €€ TTOMOIIBIO.

41 .IlpousBoaHble cTapuX nopsakos. IIpumeps.

42. Iudpdepenmman ynkuu. Cporicta. {uddepenmnmans: cTapumx mopsaKkoB.

43.HesiBHO 3aannble pyHkimu. Mx nuddepenuupoBanme.



44 .Dyuk1mMy, 3aaHHbBIe TapaMmeTpudecku. Ux nuddepennupoanue.

45.Teopema Possi.

46.Teopema Komu.

47.Teopema Jlarpanxa.

48.1TpaBusio Jlonutans. [Ipumepbl pacKpbITHS HEOTPEACICHHOCTEH.

49.®opmyna Teitnopa A MHOTOUJICHA.

50.®opmymna Teiimopa ( oOmuii cayyai).

51.®opmyna Teitnopa ¢ ocraTo4HbIM wieHOM B ¢opme Jlarpanxa , Ileano.

52.®@opmyna MakiopeHa Juist psjia 2JIeMEHTapHBIX (PYHKITHH.

53.Teopema @epma.

54.JlocTaTo4HOE yCIOBHE BO3pacTaHus ()yHKIIMM HA MHOYKECTBE.

55.Touku 3xcTpeMyma. HeoOxomumMoe U JOCTaTOYHBIC YCIOBUSL.

56.I1pomexxyTkn BbITyKJIOCTH. Touku mepernba. HeoOxoawmmoe M J0CTaTOYHBIC YCIOBUS
BBIITYKJIOCTH.

57 IlpomexxyTku BbIyKiIocTH. Touku mepernda. Heobxomaummoe u 10CTaTOYHBIC YCIOBHUS TOTO,
9TOOBI TOUKA ObLJIa TOUKOM meperuoa.

58.AcumnroTtsl. [Tpumepsl.

59.I1epBooOpa3Hnas ¢pyHKIMU. HeonpeneneHHbIi HHTerpal U €ro CBOMCTBA.

60.Tabnuira HeonpeAeICeHHBIX HHTETPAJIOB ( C JI0Ka3aTeIhCTBOM).

61.MeTonbl 3aMEHbl TMEPEMEHHBIX W HMHTETPUPOBAHUS MO YacTsIM JIJIsi HEONPEAETICHHBIX
WHTErPAJIOB.

62.MlHTerpupoBanme paroOHAIBHBIX (PYHKIIUH.

63.MlHTerpupoBaHue MPOCTEUIINX APOOEH YeThHIPEX TUIIOB.

64.MlHTerpupoBaHrue TPUrOHOMETPUIECKUX (PYHKITHIA.

65.luTerpupoBaHne KBaIPATHIYHBIX U TPOOHO-TMHEHHBIX UPPAIMOHATLHOCTEH.
66.ludpepentmanbHbIil OUHOM.

67.KBa3MMHOTrOWIEHBI U KX UHTETPUPOBAHUE.

68.0mpenenennblit uHTErpa. Ero ¢pusnyeckuii 1 reOMeTpUYeCKUi CMBICIL.

69.Knaccel uaterpupyeMbix GpyHkiuid. CBOHCTBAa OMpEEICHHOTO MHTETpaia, He CBA3aHHBIC C
€ro OLICHKOM.

70.Knaccel mHTETpUpyeMbIX (GyHKIMA. CBOWCTBA ONpENEICHHOTO HWHTETpaia, CBSI3aHHBIE C
OLICHKOM MHTErpaa.

71.MHTErpai ¢ nepeMeHHbIM BEpXHUM IPEACIIOM.

72.@opmyna HeroTona-JleliOHuIA.

73.3aMeHa IEPEMEHHOM B OMIPEICIICHHOM UHTETpae.

74 VIHTErprpOBaHUE 110 YACTSAM OINPEAEIEHHOTO HHTErpaa.

75.«Hebepymmecs» UHTETpaIbI.

76.HecoOcTBeHHbIE HHTETPaAJIbI IEPBOro poaa. Mx cxonumMocTs.

77.HecobcTBeHHBIE HHTETPAJIBI BTOPOTO poaa. X cX0auMOoCTh.

78.Dusnueckue NpUIOKEHNs ONPEIEIEHHOTO UHTErpasa.

79.Bpraucienue mionaae 1 00beMOB C IIOMOIIBIO ONIPEICTICHHOTO HHTErpaa.

80.Bbruncienue AauH AyT KPUBBIX C OMOIIBIO ONPEIEICHHOTO HHTErpaa.

Tunoskwle 331244 1JA JK3aMeHa

1. BbIYHCIUTH NPOU3BOIHYIO
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2. BbruuciuTs npenes GyHKIuuu
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" 31_1)130(\/x +x +1—\/x —x +1) lim(x+ex)X.
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3. BbIYuCIUTH HHTErPaAJ




x4+ 2x? 42
-5 dx,
1. ¢ x +3x"+2x

F —x*+2x? -3

2.3 xP +x? —4x—4

dx,

F x4 2x? -3

3.9 xP +x? —4x—4

dx,

5
x” +1

S dx,
4. d x° +x°—-2x

* dx

5 sin® xcos> x

*sin® xdx

6.9 cos®x

*sin® xdx

7.d cos*x

*sin’ x —cos® x
dx.

g J sin®x+cos*x

" dx J‘ dx
9. J cos’ x 10. sinxcos® x’
dx e
11 Jsin4x+cos4 x I(xlnx)z dx.
12. 1
1 V4
) Iex cos x dx.
J'arcsinxdx.
14. 0
13. 0
e V4
J.xz Inxdx. Ixz cos x dx.
15. 1 16. 0

3anaHus K KOJUIOKBUYMY (2 ceMecTp)

1.IlpennoxxuTh AN pacCMOTpPEeHHs] CBOIO (YHKIMIO JBYX  IEPEMEHHBIX (HE JHMHEHHYIO) U

BBIYUCIUTH OJIA HEC:

- nuddepeHIman mepBoro MOPsAKa;
- nuddepeHIman BTOporo mopsiika;
- rpaaueHT B Touke M(1;2).

2. Jlana pynxnus z=In(u*+v?), u=xcosy, v=ysinx. Haiitu dz.

3.Jlatb onpeeieHre MPOU3BOJHON IO HAIIPABJICHUIO.

Haiitu nponsBoanyto dyHKImu z=3x>+5y> B Touke A(1;-1) mo HanpasneHnto x Touke B(2;1).
4.0mmcare anTOpUTM pEIICHUS 3aJad IS MOUCKA YCIOBHOTO JKCTpeMyMma s (QyHKIHN

HCCKOJIBKUX IICPEMCHHBIX.

5.Jlatb ompeneneHue ABOMHOIO HMHTerpana (cuenaTb HEOOXOAUMBIH PUCYHOK M BBECTH BCE

HY>XHBbIC 0003HAYCHHS).

6.3ammcare (opMyiy ans BBIYUCICHHsS OOBEMa Telna C TIOMOIIBIO JBOMHOTO HWHTETpala.
BLIYMCINTL 00BbEM Tejla, OrpaHMYEHHOro mHoBepxHocTsamu z=0, z=3-x>-y*> (kak ABOHHOIl
MHTETpaJl C IOMOIIbIO COOTBETCTBYIOLIEH 3aMEHBI IEPEMEHHBIX).

7.3anucate (GopMyily A BBIYUCIEHHA oObeMa Tela € MOMOMIbIO TPOMHOrO WHTErpala.
Boruncnute 00beM Tena u3 3agaud 6 Kak TPOWHON MHTErpajl ¢ COOTBETCTBYIOILEH 3aMEHOM

IMNEPEMCHHBIX.




KonTpoabHnas padora Ne3 « DyHKUMHM HECKOJbKHUX MepeMeHHbIX»
KontponbHas pabora Ne3

Bapuanm 1

x—y?

2

1. Haiitn nosnaslil auddepennyan GyHKIUn Z = OS>

x<—y

2. Jinst pymxupn z = u¥"Y, rae u = arccos,/xy,
. o dz dz
v = arcsin(x — y), HaliTH YacTHBIE IPOU3BOIHBIE o o
X v

3. Tlokasarth, uro QyHKIMsS z = arcsin(xy) ymoBieTBopser

x 522+}’ 8%z 8%z +'.2 dz 0
BHEHHUIO —*' —— + —'—— — —-—=0.
ypaBHCHUIO y  dx? x  dy? dxdv v dx

7,02
4. Beruncnuth npubIMKEHHO arctg — .
=

il

5. Haltu ypaBHEHHE KacaTe€JIbHOM IUIOCKOCTH M HOPMald K
nosepxuocty x(y + z)(xy — z) + 8 = 0 B Touke (2;1;3) .

6. Haiitu HanOoJipIliee 1 HAUMEHbIIIEE 3HAYSHUS IIPOM3BOTHOM
1o Hanpasienuro Gyukuun f(x,y) = 3x% — 6xy + ¥° B TOUKe

M, G,é)

) ) — 1
7. Ha smmurice x? + 4y? = 4 naHel aBe TOYku A (—\,-'3;5) u

43 .,
Bl1; - ) Ha sTom e aumnce HalTh Takyr TpeTbio TOUKy C,

9TOOBl TpeyrodbHUK ABC wuMen HauOOJNBIIYI0 IJIOIIA/lb
(rutommaakr TPEyTroJbHUKA BBIPA3UTh Uepe3 KOOPAMHATHI €ro
BEPIIIUH).



KontponbHas pabora Ne3
Bapuanm 2

1. Hatitu nonubiii nuddepeniman GyHKIUu
u(x,y,z) = %ln(:&:"2 +y* +2%).

tg2u
p2 ’

dz dz
2. Hantu yacTHBIE POU3BOIHBIE > U5 GYHKIINU Z =
v

T

€CIIN U = al‘ctg,v.-" Xy, v = -
X

o dz dz o
3. HaI/ITI/I YJaCTHBIC HpOI/ISBOI[HI)IC 5_ H 5_ HCIABHOU (I)YHKHI/II/I
x ¥

z = z(x;y), onpenensieMol ypaBHEHHEM

xy*

Ztg(I-l-}’—l-Z)—?:O.

4. BRIYUCIUTh NPUOIMKEHHO U3MEHEeHUE (DYHKITUH
z=x?—xy+y?% ecnum x u3MeHsercs ot 2 g0 2,15, a y
n3Mensiercsa ot 1 mo 1,25.

5. CocraBuTh ypaBHCHME KacaTEIbHOM IIJIOCKOCTH K
MOBEPXHOCTH Z = 4x — XV + Y2, NapaUIeIbHOU IUIOCKOCTH
dx+y+22+9=0.

x
6. Ilokazatb, uto QyHKUUS Z = tg xYy +; yAOBJIETBOPSIET

52 9z dz

52
BHEHUIO X° —=0.
YPaBHCHHIO —y*—+x Vo

7. Hautn npsSIMOYrOJIbHBIA NapaUICIENUIe] C JUIMHOU
JMaroHaju, paBHOW d, UMEIOIMNN HanOOIbIITHNA 00BEM.



KontponbHas pabora Ne3
Bapuanm 3

1. HaliTu yacTHbIC ¥ OJIHOE MpUpallieHuEe PYyHKIINU
f(x,y) =3x?+ xy — y?+ 1 BTOouke M, (1;2) npu
Ax =0,15,Ay = -0,25.

x+y

o dz —
2. Halitu —,ecmz =e ¥ ,ay = cos*x.
X

3. Jlokazatb, yTo QPyHKIMS Z =Xy + X [ (5) YIOBIIETBOPSIET
x

ABHCHUIO xa—z+ a—z— Xy + 2
yp ax ya}, y -

4. Tloka3aTh, 4TO MOBEPXHOCTH X% —xy —8x +z+5=0mu
x+2y—Inz+4=0 UMEIOT 00111y10 KacaTeJIbHYIO
IUIOCKOCTB B TOUKe My(2; —3;1).

5. Haiftu Touku pa3psiBa GpyHkuu z = tg x + ctg y .

6. CocTaBUTh YpaBHEHHUE KacaTeJIbHOW INIOCKOCTH U HOpMAJIU K
HOBEPXHOCTH 2Xx% + 3y% +5z% = 10 B Touke My(—1;1; —1).

7. Ha smmmnce 4x? + 36y? = 9 HalTH TOYKHM, Hamboiee u
HAaUMEHEE yAaJCHHbIC OT NpsMOUr 4x + 9y = 25.



KontponbHas pabora Ne3
Bapuanm 4

1. Haiitu pasHocts Au — du Uit GyHKIUH U = x 3372
B Touke (2; 1) npu Ax = 0,15, Ay = —0,18.

2. Haiitn a—z % a—z 171 HessBHOM Qynkuyu z = z(x; y),
x v

' X2+’
onpegensieMoll ypaBHeHueM arctg(xz) + ———— = 0.
zZ

3. [TIlokaszarp, uro ¢yHKIUA u = e*¥  yIOBIETBOPSET
33u 8%u ou

— — X —2x——u=20.
dxdyoz }Jﬂxﬂy dx

YPABHEHHIO

4. Hantu IIPOU3BOJHY IO byHKIUN
z=x*+3x*y+9x’y—8xy?+5y® B Touke (1;1) ™o
HanpaBJICHUIO K ToYke (2;2). HailTu Takke HampaBlICHUS, IO

dz
KOTOpBIM E NPHHHMaeT HaAa4YEHHA: HaI/I6OHBHIee,

HaWMEHbBIIIEE, PABHOE HYIIIO.

xz ¥

5. Beruucnouts npenen limy—g ———.
pelt 7Y - xZy+16

V— 0

6. CocraBuTh ypaBHEHHME HOPMAJIM K IOBEPXHOCTH

x? —2x+ 6y —z? =4, napajieabHON IPAMOIA
x y—-2 z-1
1 3 4

7. B mnonymap paauyca R=10 Bmnmcarbs mpSMOYTOJbHBIN
napajuieienuIie] HauooJIbIIero o0beMa.



KonTpoabHnas padora Ne4 «Huc/ioBble M cTeNeHHbIE PAIAbD)
KoutponbHas padota Ned

Bapuanm 1

1. UccnenoBath psijibl HA CXOIUMOCTb:

= 1
3t2_
n)nz_ln g —
= nl
6)Z3n+2;
n=1
n+1
B>Z( )

o

1
r) Zz n Inn In(lnn) ’

= (—1)"n!

2. Haiitu 061acTh CXOUMOCTH psifia

- (2 — )"
Zi:l'

n=1




KoutponbHas padota Ned
Bapuanm 2

1. UccnenoBath psijibl HA CXOIUMOCTb:

oo

arcctg(n + 3)
a) ZS ;

2 —n?d

n=1

p i n’
) n=1(” + 1)

1 n-l—l”2
D D5 )
1

8

=
Il

- 1
r) nz=1 (mn+1)In(n+1) ’

8

(-1)"

‘n +4n

n)

n

2. HaiitTu 061acTh CXOJAMMOCTH psijia

= 3n +1\"
] n




KoutponbHas padota Ned
Bapuanm 3

1. UccnenoBath psijibl HA CXOIUMOCTb:
Zl n? + 2
a n . ;
) n?
n=1

2n+l

P
) n‘ - 5"
n=1
- n+13\"
9 D (5rrg)
= in+2

1
r) HZI (n+2)In2(n + 2) ’

n) Z( 1)7+! 5111—.
nyn

2. HaiitTu 061acTh CXOJMMOCTH psijia



KoutponbHas padota Ned
Bapuanm 4

1 HCCHCHOB&TB PAIBI HA CXOAUMOCTh

a) Zawt

—_—

vn

= 3.5.7...-(2n+1)
G)Z
£i2-58-.

: .-(3:1—1);

(2n + 1)yIn(2n + 1) ’

S (D)™™ (n+ 1)
ﬂ) .

n? + 3n
=1

2. HaiitTu 06;1acTh CXOAMMOCTH psijia

YEN

n:




Cnucok BONPOCOB K 3K3aMeHy (2 cemecTp)

1.ITonaTtre GyHKIMH HECKOIBKHUX MepeMeHHBIX ((.H.I1.) (ompeneneHue, 00JacTh ONpeaeICHHs U
MHO>KECTBO 3HAUYCHUH, TpaQuK, JIMHUU YPOBHS).

2.Ilpenen GyHKIMHA HECKOJIBKUX MMEpEeMEHHBIX ((.H.I1.).

3.HenpepsiBHOCTH ¢.H.1I.

4.YacTHble TPOU3BOIHBIE.

S5.Ionstue muddepenmupyemoctn ¢GyHkuuu. HeoOXxoammple W JIOCTaTOYHBIC YCIOBHS
nuddepeHupyeMocT ¢.H.11.

6.I1pon3BOIHBIE CIIOKHBIX (DYHKITHIA.

7.YcnoBre paBeHCTBAa CMEIIAHHBIX TPOU3BOIHBIX.

8. Auddepennnan. KacarenapHas miockocTs M HOpMallb K TOBEPXHOCTH. [ eoMeTpruecKuii cMbIci
nuddepennuana.

9.IlpousBonHas 1o HampasiieHUIO. [ paaueHT.

10.YacTtHble Tpou3BOAHbIE U TU(PepeHITnaNbl CTapIIUX TOPSAKOB.

11.®opmyna Teitnopa ans ¢.H.1I.

12.3kctpemyM ¢.H.11. HeoOxonumeble ycinoBus 3kcTpeMyma. JlocTrarounble ycIoBHs AKCTpeMyMa
(cmyuait GyHKIIMH BYX MEPEMEHHBIX U MPUIOKEHUS TCOPHH KBaJAPATUIHBIX (HOPM IS CIydast
byHKIIMK TpeX u 00Jiee MepEeMEHHBIX).

13.YcnoBHbI 3kcTpeMyM. Metoa MHoxuTenel Jlarpamka nans ompeneseHus YCIOBHOTO
3KCTpeMyMa (.H.II.

14.J1BoiiHBIE HMHTErpayibl: ONpeeNCHHE, T'€OMETPHUUYECKUH U (UIUUYECKUN CMBICH, CIOCOOBI
BBIUMCJICHUS], 3aMEHA NTEPEMEHHBIX, TPUITIOKEHUSI.

15.Tpolinple WHTETpajbl: ONpEACICHNUE, TEOMETPUYECKH M (PU3MUECKUIl CMBICT, CIIOCOOBI
BBIUMCJICHUS], 3aMEHA NIEPEMEHHBIX, TPUITIOKEHUS.

16. KpuBonuneiinple unrerpansl 1 poma (KUIIP): ompenenenue, cBoiicTBa, reOMETpUUYECKUN
CMBICI.

17. Beruucnenune KUIIP.

18. KpuBonuHeitnbie uaterpaisl BToporo poaa (KMBP): onpenenenue, cBolicTBa, 3aBUCUMOCTh
OT HAMpPaBIICHUS] HHTETPUPOBAHMUSL.

19. Beruncnenne KNBP.

20. Ceasp mexay KUIIP u KHBP.

21. ®opmyna 'puna. [Ipumepsl HCnONb30BaHUA.

22. Ycnosus HezaBucumoctu KMBP ot myTtu nHTErpupoBaHusi.

23. VaTerpupoBaHue MONHBIX Tu(depeHIIranos.

24. Ilpunoxenus KUIIP u KNBP.

25. IloBepxHocTHbIe HHTETpabI iepBoro poaa (ITHUIIP): onpenenenue, cBoiicTBa.

26. Boruucnenue [TUITP.

27. IloBepxHocTHBIE HHTETpabl BToporo poaa (ITMBP): onpenenenue, cBoiicTBa.

28. Boruucnenue [1BP.

29. Ceszb mexay [TAIIP u ITUBP.

30. ®opmyna Octporpaackoro. [IpumMeps! UCOIB30BaAHMS.

31. ®opmyna Crokca. [IpuMepsl ucnoab30BaHus.

32. UnTerpansl, 3aBucamiie ot napamerpa. ['-pyHkms.

33. Uurerpassl, 3aBUcALINE OT MapameTpa. B-byHkius.

34. Onpenenenue yucinoBoro psga. Cxonumoctb. CBOMCTBA CXOIAUIUXCS PSJIOB.

35. Heo6xoauMmpblil mpU3HAaK CXOIUMOCTH.

36. Ilpu3HaKkyu cXOAUMOCTH PSAOB C HEOTPULIATEIbHBIMU WIECHAMH.

37. 3nakouepenyromiuecs psaasl. [Ipusnak JleiiOnua.

38. 3nakonepeMeHHbIe PsAAbl. AOCOIIOTHAS U YCIOBHAS CXOJIUMOCTb.

39. ®dynkunoHaneHbie psabl. [loToueunas u paBHOMEpHasi CXOIUMOCTb.

40. IlpusHaku paBHOMEPHOI CXOIUMOCTH.



41. Crenennslie psabl. Panuyc cxoquMocTu CTENEHHOTO psija.
42. Paznoxxenue GpyHKIMH B CTETIEHHOW PSII.
43. Psag @ypoe. Paznoxenne Gynkiuii B psag @ypee. Cxonumocts psgo Oypoe.

HpaBnna BBICTABJICHHUSA OLICHKH HA 3K3aMCHE

B 9K3aMCHAIIMOHHBIC OuJIeT BKIIFOYACTCS ABa TCOPCTUUCCKHUX BOIIPOCAa U ABC 3aJa4u. Ha
IMOATOTOBKY K OTBETY AACTCA HC MCHEC lgaca.

Ilo wToram »5K3aMEHa BBICTABIIICTCS oAHa U3 OLCHOK: «OTJIHUYHO», «XOPOIIO»,
«KYOOBJICTBOPHUTCIIbHO» UIIN «HCYIOBJICTBOPHUTCIILHOY.

Onenka «OTJMYHO» BBICTABIISIETCS CTYJCHTY, KOTOPBIM JEMOHCTpUpYET IiIyOoKoe U
IIOJIHOE BJIAJIEHUE COAEpKAaHUEM MaTepuasa, MOHATHUHHBIM anmapaToM M BEpHO pemiaer ole
3agaud. CTyIEHT IaeT pa3BEpHYTHIEC, IIOJHBIE U YETKUE OTBETHI HA BONIPOCHI 3K3aMEHAIMOHHOIO
Owiera W JONOJHUTEIbHBIE BOIPOCHl, COONIOAAET JIOTMUECKYIO IOCIEI0BAaTENbHOCTh IpU
M3JI0’)KEHUU MaTepuana. ' paMOTHO HCIIONb3yeT TEPMUHOJIOTMIO MATEMAaTUYECKOTO aHAIHN3a.

Onenka «Xopomo» BBICTABISAETCS CTYJIEHTY, OTBET KOTOPOTO Ha JK3aMEHE B IIEJIOM
COOTBETCTBYIOT YKa3aHHBIM BbIIIE€ KPUTEPHUSAM, HO OTIMYAECTCS MEHbIIEH OOCTOATENBbHOCTHIO,
INIyOMHOM, 0OOCHOBAHHOCTBIO U INOJHOTOM. B OTBeTe MMEIOT MECTO OTHENbHBIE HETOUYHOCTU
(HecyllecTBEHHbIe  OIIMOKM), KOTOpble  HUCHPABIAIOTCA  CaMUM  CTYJIEHTOM  IOcie
JIOTIOTHUTENBHBIX U (WJIN) YTOUHSIOIIKUX BOIPOCOB 3K3aMeHaTopa. MoryT ObITh HE 10OBEAEHHI 10
OTBETA 3aJ1a4M, HO XOJ PEIIECHUS IPABUIIbHBIN.

Onenka «Y10BJIeTBOPHUTEIbHO» BBICTABIISIETCS CTYACHTY, KOTOPBI 1aeT HEAOCTATOYHO
IOJHBIE M IOCJIENOBAaTENbHbIE OTBETHI HA BOIPOCHl 3K3aMEHALlMOHHOro Owiera u
JOTIOJIHUTEIIbHBIE BOIPOCHI, HO IIPH 3TOM JIEMOHCTPUPYET YMEHUE BBIICINUTH CYIIECTBCHHBIC U
HECYILECTBCHHbIE MPU3HAKU U YCTAaHOBUTH IPUUMHHO-CIIEICTBEHHbIE CBSI3H, JAOIYCKaeT OIMOKU
B OIPEIEICHUN U PACKPBITMM HEKOTOPBIX OCHOBHBIX IIOHATUN MaTEMaTUYECKOIO aHaIu3a,
dopmynupoBke TeopeM UM (QOpMyJ, KOTOpble CTYyJEHT 3aTpylIHSeTCd  HCIPaBUTh
camocrosTenbHo. [Ipy apryMeHTanum oTBeTa CTyAEHT HEe OOOCHOBBIBAET CBOM CyxaecHMs. Ha
4acTh JOINOJIHUTENBHBIX BOIPOCOB CTYACHT 3aTPyIOHSETCS OaThb OTBET WM JaeT HEBEPHBIC
OTBETHI.

Ounenka «HeynoBj1eTBOPUTEIBHO» BBICTABIACTCS CTYACHTY, KOTOPBIA AEMOHCTPUPYET
pa3po3HEHHbIE, OECCUCTEMHBIE 3HAHUS; OECIOPSIOYHO M HEYBEPEHHO M3JaraeT MaTepuall; He
YMEET BBIICIATH INIABHOE U BTOPOCTENIEHHOE, HE YMEET COCUHATh TEOPETHUECKUE MTOJIOKEHHUS C
IPAKTUKOM, IOMycKaeT rpyOble OIMOKH MpHU ONPEAEIECHUH CYLTHOCTU PACKPBIBAEMBIX IOHITHH,
ABJICHUM, BCIICJCTBUE HEIOHUMAHUS HMX CYIIECTBEHHBIX M HECYLICCTBCHHBIX IPU3HAKOB U
CBA3€H; JACT HEMOJHBIC OTBETHI, JIOTMKA U IOCIENOBATEIBHOCTh M3JI0KEHUS KOTOPBIX MMEIOT
CYIIECTBECHHbIE M INPUHLUNUAIbHBIE HApyIIEHUs, B OTBETaX OTCYTCTBYIOT BBIBOJBI.
JlonomHUTENbHBIE U YTOYHSIOIINE BOIIPOCHI dK3aMEHATOPA HE IMPUBOAAT K KOPPEKLIMHU OTBETOB
cTyaeHTa. Ha OCHOBHYIO 4acTh JNOIOJHUTENIBHBIX BOIPOCOB CTYACHT 3aTPyIHAETCSA JaThb OTBET
WU 1a€T HEBEPHBIE OTBETHI.

Ouenka «HeynoBIeTBOPUTENBbHO» BBICTABISIETCA TaKXKe CTYIEHTY, KOTOPBIH B3s
9K3aMEHAIMOHHBIN OMJIET, HO OTBEYATh OTKA3aJICs.



IMpuioxenne Ne 2 k padoyeid nporpaMme M CHUATIIAHbBI
«MaremMaTHYeCKHH aHAJIM3)

MeTonnquKne YKazaHud QJId CTYACHTOB 110 OCBOCHHIO JUCITUIIJIUHBI

OcHoBy ocBoeHusi kKypca  «MaTreMaTH4eCKMH aHAJIU3» COCTAaBISET COYETAHUE
JEKIIMOHHOTO Kypca JOCTAaTOYHO OOJBLIOTO O0beMa M MPAKTUYECKUX 3aHATHM, Ha KOTOPBIX
MPOUCXOIUT 3aKpeIUIeHHe JIEKIIMOHHOTO MaTepralia, 0TpaboTKa HaBBIKOB pabOThI C METOJIaMU U
TeopeMaMu MaTemaTuueckoro anaimsza. Kypc B uenoMm sBisgerca 0a3od  aiisg  Bce
MaTE€MaTU4YeCKOW MOArOTOBKH CTYJIEHTOB, MO3BOJSIOIIEH B JAJbHEWIEM YCIEHNIHO OCBauBaTh
MaTeMaTHYECKUEe U BCe PUBNUCCKUE TUCITUTUTHHEIL.

JIist yCnemHoro OCBOEHMUsS! TUCLUUILIMHBI IPUHIUIIAAIBHO BaXKHO PELICHUE JTOCTATOYHO
OOJIBIIIOTO KOJMYECTBA YINPAXHEHUM, KaK B ayJUTOPHH, TaK MU CAMOCTOSITEILHO B KayeCTBE
JoMamHUX 3anaHuil. [Ipumeps! pemneHus 3aaayd pa3OuparoTcss Ha JEKUUAX M MPaAKTUYECKUX
3aHATUAX, TIPU HEOOXOJIMMOCTH IO HauboJsiee TPYAHBIM T€MaM MPOBOISTCS TOTOJHUTEIbHBIC
KoHCynbTanu. OCHOBHAA 1IeNb PEIICHUS 337a4 — TOMOYb YCBOUTH (PYHIAMEHTAJIbHbIE TOHATHUS
Y OCHOBBI MaTeMaTHU4ECKOTO aHanu3a. /s pemenus Bcex 3a1a4 HeoOX0AUMO 3HATh U MIOHUMATh
JeKUMOHHBIM Matepuan. IlosTromy B mpouecce H3ydeHUs AUCHUIUIMHBI PEKOMEHAYETCS
peryjsipHO€ TMOBTOpPEHHE MpOHAeHHOro Mmarepuana. KOHCHEKTHl JIEKIUH HE0OXOAUMO
npopalaTeIBaTh €Ile pa3 JoMa U JOMOJHATh MHpOpMaluel, MoJyYeHHOW Ha KOHCYJIbTAIHIX,
MPaKTUYECKUX 3aHATHUSAX I U3 Y4eOHOU TUTEepaTyphl.

bonbiioe BHHMaHHME IOMHKHO OBITH YIEJIEHO BBIMOJHEHUIO JoMaliHedl paboTel. B
KauecTBE 3aJaHuM JUIsi CaMOCTOSATEIbHON pabOThl J0Ma MpeAsiaraloTcs 3aJadyd, aHAJIOTHYHbIC
pa3o0paHHBIM Ha JIEKUUAX M MPAKTHUYECKUX 3aHATUSAX WM HEMHOTo Oosiee CIO0XKHbIE, KOTOpHIE
SIBJISIIOTCS KOMOMHAIIMEH HECKOJIBKUX 0a30BBIX 3a/1a4.

Jlis mpoBEepKM M KOHTPOJS YCBOEHHS TEOPETUYECKOTOo MarepHala, MpUuoOpEeTeHHBIX
HAaBBHIKOB pabOThl € MaTeMaTUYeCKUM amnmapaTtoM B TeUYeHHE OOydYeHHs MPOBOISTCS
MEPONpPUATHS TEKyIIed aTTecTallii B BHAE KOHTPOJIBHBIX pabOT M KOJJIOKBUYMOB. Takke
MPOBOJATCS KOHCYJbTAIMM TO Pa30opy 3aJaHuid, KOTOpbIE BBI3BAIU 3aTpylHeHus. B ciyuae
HEOOXOJUMOCTH KOHCYJIbTAIIMH MPOBOJSATCS ITUCTAaHIIMOHHO. BO3MOXHBI Kak IpynmnoBble, Tak U
WHUBUTyaIbHbIE KOHCYJIbTAIUH.

B koHme 1-ro m 2-ro ceMecTpOB CTYAEHTHl CHAIOT 3K3aMEH, NPUHUMAEMBbI IO
sK3aMeHalUOHHBIM OmneraM. Kaxaplii OuieT BKIIIOUAaeT B ceOsl ABa TEOPETHUECKUX BOMpOca U
JIBa 3aJaHus IPaKTUYECKOro xapakrepa. Ha camocTosiTenpbHyr0 MOATOTOBKY K JK3aMEHY
BbIACNIAETCS 3 JIHA, BO BpeMs TMOATOTOBKM K SK3aMEHY MpPeIyCMOTpEHa TpynmnoBas
KOHCYJIbTalUsl.

OcBouTh CaMOCTOSTENBHO AUCHUILIMHY «MaremMarnueckuii — aHajau3» OOJBIIMHCTBY
CTYJIEHTOB KpailHe CII0HO. B nepByro ouepenp 3TO CBSI3aHO ¢ TEM, YTO MUCIOJIb3YIOTCS MHOTHE
MOHSATUS M METOJbl CMEXKHBIX MAaTEeMaTHUYeCKUX ITUCHUIUIMH, TaKUX Kak airedpa u
aHanuTHyeckas reomerpus. Mrpaer pons u Oonbmioil 00beM marepuana. [loatomy mocemenue
BCEX ayJUTOPHBIX 3aHATUN SIBIIAETCS COBEPIICHHO HEOOXOAMMBIM. be3 yrnmopHBIX U peryispHbIX
3aHATUH CAATh 3K3aMEH 110 UTOTaM U3YUYEHHUs TUCHUIIINHBI IPAKTUYECKH HEBO3MOXKHO.



