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HHOACHUTEJIbBHASA 3AIIMCKA
[Iporpamma BCTYNHMTEIBHOIO dK3aMEHa MpPEJHA3HAueHa I NOCTYIAIINX B

MarucTpatypy no HampaniieHuto noaroroBku 01.04.01 Maremartuka.

BerynuTenbHbli  9K3aME@H  MPOBOJAUTCA B (OpME  KOMIBIOTEPHOTO
TECTUPOBAHUSI.

[leap BCTYNUTENBHOIO 3K3aMEHA: OINPEAECIHTh TOTOBHOCTh K OCBOEHHIO
MarucTepCcKoil mporpaMmsl 1o HampasieHuto noaroroBku 01.04.01 MaremaTtuka Ha
OCHOBE BBISBJICHHOIO B XOJI€ TECTHPOBAaHUS YpPOBHS MpodeCcCHOHATHLHOU
KOMITETEHTHOCTH.

Kaxapiii Tect coaepkut 50 Borpocos: 10 — rnmepBoro ypoBHsI (Kax bl BOIIPOC
ornienuBaetcs B 1 6amt), 30 — BToporo (Kaxaplid BOMpOC OIEHUBaeTcs B 2 Oaia) u
10— TtpeThero ypoBHS CIOXKHOCTH (KaXAblii BOMPOC OILIGHHWBaeTCs B 3 Oama).
MakcumanbpHOe KonmdecTBo OaminoB — 100, mpoxoxnoit 6amn — 30. JmuTensHOCTh
Tecta — 60 MUHYT.

[Ipennaraemasi mporpamMma COJEPKUT IEPEUYCHb BOMPOCOB, MO KOTOPBHIM
COCTaBJIEHbl TECThl, W CIHUCOK JHUTEpaTypsl i1 NOArOTOBKU. B mporecce
HOJATOTOBKM K  KOMIIBIOTEPHOMY TECTUPOBAHMIO PEKOMEHIYEeTCS  H3YYHUTh
MaTepHalIbl IEPUOJUIECKUX U3aHUN, COOPHUKOB HAYUHBIX TPY/IOB.

HEPEYEHDB BOITPOCOB UJIA NIOATI'OTOBKHA

Auredpa

1. Jluneiinas anrebpa

1.1. Marpurb

[Tonstue marpuipl. PazmepHocTs marpui. IloHsATHE €OMHUYHOW MATPULIBI.
[Tonarue TpeyronbHOM Marpunbl. Onepaunu Haj Marpunamu. CBOWMCTBa MaTpHIL.
TpancnonunpoBanue mMatpuil. OOpaTHas MaTpuia. AJITOPUTM HAXOKIAEHUSI 0OpaTHOM
MmaTpuilbl. TeopeMa O CyIIeCTBOBaHMM OOpaTHOW MAaTpullbl. PaHr Matpuisbl.
CBoiicTBa paHra MaTpulibl. JJeMEHTapHbIE TPeoOpa30BaHUs MATPULL.

1.2. Ompenenurenn MaTpUIl

[Tonstue omnpeaenurens l-ro, 2-ro, .., n-ro nmnopsaka. BeluucieHue
onpenenuteneii. CBoiicTBa ompenenureneid. MuHOpH U anreOpanyeckue
nomonHeHusi. Teopema o ©OasucHom wmuHOpe. Teopema Jlammaca. Ilonsitue
HEBBIPOKICHHON MaTPUIBI.

1.3. Cucremsl nuHelHbIX anredbpanueckux ypaBHeHuit (CJIAY)

[Toustue CJIAY. Ionarue ognopoansix U HeogHopoaHbeix CJIIAY. CrolicTBa
CJIAY. [TonsiTus COBMECTHOCTH, HECOBMECTHOCTH, ONPEAEIEHHOCTH,
HeonpenenenHoctn  CJIAY.  OxBuBanentHocts  CJIAY,  snemeHTapHbIe
npeoOpaszoBanus CJIAY. Ilonstue w™arpuunoro ypaBHeHus. Meron ['aycca
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pemenusi CJIAY. Meton Kpamepa pemenuss CJIAY. Teopema Kpamepa. Teopema
Kponekepa-Kanemm.  Meton  oOpatHodt  Marpunbl  pemenuss  CJIAYVY.
OdynnamentanbHas cucrema pemennit CJIAY. O0miee u yactHoe pemenus CJIAY.

1.4. JluHeitHbIE POCTPAHCTBA.

[ToHATHE N-MEPHOTO BEKTOPHOTO MPOCTpPaHCTBA. JIMHENHbBIE onepanuy Haj n-
MEpPHBIMHA BEKTOpAMH U UX cBouCTBa. [lonsTre nuuenHoro npocrpancrsa. [lonstue
JMHEWHOW 3aBUCHMOCTH BEKTOPOB. KpuTepnn NMHEHHON 3aBUCUMOCTU BEKTOPOB.
[lonsitue pasmepHoctu npoctpanctBa. I[lonstue 6aszuca. Teopema o paznoKeHHH
BekTopa 1o Oasucy. Ilepexox ot craporo 6asuca k HoBomy. lloHsiTHE eBKIMIOBa
JUHEWHOro mpoctpaHcTBa. [loHsATHe HOpMBI BekTopa. CBOMcTBA HOpMBL. Teopema
[Mudaropa ays oproronanbHbIX BekTopoB. HepaBencTna ['enbaepa 1 MUHKOBCKOTO.
ToxnectBo mapamienorpamma. [IoHATHE CHCTEMBI OpPTOTOHAIBHBIX BEKTOPOB.
[lonsiTue  oproHOpMuUpoBaHHOro  0Oaszuca. TeopeMa O  CyIIECTBOBaHUHU
opToHOpMHUpoBaHHOro 0Oasuca. Ilponecc oproronanusanuu. [loHsTHE yHUTApPHOIrO
IPOCTPAHCTBA.

1.5. KommekcHsbie uncia

AHanmuTuyeckas, T€OMETPUYECKas, TPUTOHOMETPUYECKAs WHTEPIPETALHNH
KOMIUJIEKCHOTO 4Hciia. J[elcTBHS Haj KOMIUIEKCHBIMM uuciamu. IlokasaTtenbHast
dbopma komruiekcHoro uucia. @opmyna Dinepa. JleMcTBUS Haa KOMIUJIEKCHBIMU
YUCJIaMH, 3aJlaHHBIMA B TPUTOHOMETPUYECKOM (opme: HU3BJICUYECHHE KOpPHS,
BO3Be/leHHE B cTeneHb. Teopema be3dy. OcHoBHas Teopema anreOpsl. Pemienue
ypaBHEHUN € KOMIUIEKCHBIMU Kod(duimentamu. AsnreOpandeckoe penieHue
KyOMYECKUX YpaBHEHUH.

1.6. JIuneiHbIe omrepaTophl.

[Monsitue omeparopa B R". Tlomstme nmueiiHoro omeparopa. Ilonsrue
TOXJIECTBEHHOT0, HYJIEBOT'O OIIEPAaTOPOB, OoIepaTopa BpameHus. [lonsTne Matpuibl
nuHenHoro oneparopa. [lonstue nedekra matpuisl, nedexra oneparopa. JlecTBus
HaJ JMHEHHBIMH ONEpaTOPaMH. 3aBUCUMOCTbh MEXAY MaTPULIAMHU OJTHOTO U TOTO Ke
JUHEWHOro oreparopa B pa3audHbiXx Oasucax. I[logoOHbie Martpuibl. [loHsiThe
COOCTBEHHOTO  BEKTOpa,  XapaKTEpUCTUYECKOT0  MHOTOuYJeHa  oIepaTopa,
coOctBeHHOr0 BekTopa. CBOMCTBA COOCTBEHHBIX BEKTOPOB W COOCTBEHHBIX
3HAYEHHM OIeparopoB. TeopeMa 0 MPUBEACHUHA MATPHUILIbl JUHEWHOTO ONEpaTopa K
IMaroHaJIbHOMY BUY.

1.7. KBaapatuunbie (OpPMBI.

[lonsiTue KkBaapaTuyHOM  (OpPMBI, MaATPUIBl  KBAAPATUUYHON  (HOPMBL.
Marpu4yHOo-BeKTOpHBbIM BUA. IIOHATME KaHOHUYECKOUW, HOPMAJIBHOW KBaApaTUYHOU
dopmel. Teopema Jlarpamxka. CnocoObl NpuBEAEHHUS KBaJApPATUYHON (QOpMBI K
KaHOHMYEeCKOMY BHIy. lloHATHE MOJOXKUTENBHO/OTPUIIATENIEHO OMPEACICHHON
KBaApaTHUHON (hopmbl. TeopeMbl O MOJOKUTEIHHO/OTPUIIATEILHO OMPEIEICHHOM
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kBagapatuyHo ¢dopme. Kputepuit CunbBectpa. IloHsTHe HeomnpeaeaeHHOM
KkBajpaTuyHO (popmbl. 3akoH uHepuuu. [loHsTHE paHra KBaapaTUYHOU (QOPMBI.
bununeiinas gopma. CpoiicTBa OmnnHeHoOM Ghopmbl. DpMHUTOBBI (opMbl. CBOMCTBa
spMuTOBBIX GopM. [IpuMeHeHne KBaApaTUYHBIX (HOPM K WCCICAOBAHHIO JIMHUN H
MMOBEPXHOCTEN BTOPOTO MOPSIKA.

2. OO6mras anredpa

2.1. OtHoueHus U anredbpandecKue ornepaui Ha MHOXKECTBE.

[Tonsitue anre6psl, anredpanyeckoro oTHoOIIeHUs u oneparuu. [lonarue N-apHOro
(n-mMecTHOTO) OTHOMIEHHUSI Ha MHOXKecTBe A. [loHsTHE N-apHO# (N- MECTHOM)
anredpanydeckoil onepauuu. CBoicTBa omepanuid v oTHomeHuid. Kiaccudukanus
dbynnameHTanbHOM anredpel. M3omopdusm anredpanyeckux cuctem. [loacuctemsi
anreOpanyecKux CUCTEM.

2.2. I'pynmbl.

[Tonatue rpynnel. ['pynna nepectanoBok. CBorictBa noarpynn. CMeKHbIE
KJIacChI TpyMIIbI 10 oArpynne. CBOMCTBA JEBBIX CMEXKHBIX KIACCOB.
daxkroprpymnma. AGeneBsl rpymnibl. JleficTBUE TpyNbl HA MHOKeCTBE. Teopema
Jlarpanxa. Kiaccsl conpsbkenHoctd. Hopmansabie noarpynmel. KoHcTpykiun
rpyni. [Ipencrasnenus rpymnmn. XapakTepbl OpeICTaBICHUN.

2.3. Kombra.

ITousstne xomera. OcCHOBHBIE CBOWMCTBAa Koublia. JIMeBo koibio. CBA3b
aCCOIMaTUBHOTO KOJblla C JMEBBIM W HOPJaHOBBIM KoJibllaMu. Teopema 00
n3oMoppHOM BiIOKeHUH Kosiblla K B konbiio ¢ enunuiei. [loHstue mpoctoro
kosibia. Temo. Teopembl BepnepbapHa 0 KOMMYTaTUBHOCTH KOHEYHOTO Telld U O
CTPOEHUU ITPOCTOTO ACCOLMATUBHOTO KOJbIIA.

2.4. Tloms.

[Tonarue mons. [lonarue anreOpbl Ham moJieM. ACCOLMATUBHBIE alreOpbl C
JIEJICHUEM M UX CBOMCTBA. Anredpa kBarepHUOHOB. CBOICTBA KBATEPHUOHOB.
HeacconmatuBnbie anredOpnl. Anredpa Koanu. AnbrepHaTuBHBIE anreOpbl. Teopema
ApTurHa 0e3 ToKa3aTenbCcTBa. ACCOIMAaTUBHBIC AJIreOpPHI € 1, ¢ JeeHneM HaJl ToJieM
R. Teopema ®pobenuyca.

AHAJINTHYECKAs TeOMeTPHUst

1. BexTophl U KOOpAUHATHI.

Otpesku. Jlenenue orpe3ska B JNaHHOM OTHoweHuH. Bekrop. IIpoexuns
BeKkTopa. JIluHeliHas 3aBUCHUMOCTh M HE3aBUCHUMOCTH BEKTOPOB, KOJUIMHEAPHOCTHU
KOMIUIaHApHOCTh. basucel u penepsl. AdduHHas U NpPAMOYroibHasi CUCTEMBI
koopauHat. [lodsipHble, cdepuyeckue W UUIUHAPUYECKHE  KOOPAMHATHI.
IIpeoOpazoBanue koopauHat. Purypel W ypaBHeHHs. CKalspHOE, BEKTOPHOE,
CMEIIAaHHOE IPOU3BENECHUE TpeX BEKTOpoB. ['‘eoMerpuueckoe copepKaHue
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IIPOU3BEICHUN.

2. Ilpsimas nMHUS HA TIIOCKOCTH.

[TapameTpruueckue  ypaBHEHHS  OPSMOM.  YpaBHEHHME  NPsAMOM  Ha
miockocth. KaHOHMYECKOE ypaBHEHUE MPSIMOW Ha IUIOCKOCTU.OOIIee ypaBHEHUE
psAMOM Ha IIocKocTu. llapamnenbHble npsiMble. B3anMHOE pacronoKeHUE NBYX
IpSMBIX Ha IUIOCKOCTH. Teopema enmHcTBEHHOCTH. [lONMyruiockocTH, Ha KOTOpBIE
npsMasi  pa30oWBaeT IIOCKOCTh. [IpsiMble, KOTOpBIE TMPOXOAAT dYepe3 TOUKY
NEPECEUEHUs NIBYX NpSAMBIX. PacronokeHwe npsMoil MO OTHOUIEHUIO K OCSIM
KOOp/IMHAT.

3. Ilmockoctu B TpexmepHOM adHUHHOM MPOCTPAHCTBE.

[TapameTrpuueckue ypaBHEHHUS IUIOCKOCcTH. OOImiee ypaBHEHHE IUIOCKOCTH.
[Imockocth, mpoxopsdmias Yepe3 TpU HEKOUIMHEApPHBIE TOYKU. B3auMmHoe
PaCIIONOKEHUE IBYX IUIOCKOCTEN B MPOCTpaHCTBE. [1m0oCKOCTH, KOTOPBIE TPOXOIAT
4yepes3 JaHHYIO NPSIMYIO.

4. TlpsiMble U TIJIOCKOCTH B TPEXMEPHOM aP(HUHHOM MPOCTPAHCTBE.

PaznuuHble BUABI ypaBHEHHs NOpPsIMOM B MPOCTpaHCTBE. B3auMmHoe
pacoyioKeHUE NPSIMBIX W IJIOCKOCTEW B 3-MepHOM ap@dUHHOM MPOCTPAHCTBE.
IImockocTH, NMpOXOIAIUE Yepe3 TOUYKY IIEPECEUEHHUs TpeX ILIOCKOCTeH. DopmyJibl
pPacCTOSTHUM OT TOYKM 1O NPSMOM M OT TOYKM J0 IUIOCKOCTH. |'eomeTpuyecKkuii
CMBICII HEPABEHCTB C JIByMS U TPEMS IEPEMEHHBIMU.

5. Kpussie Broporo nopsaxa.

Knaccudukanus KpuBbIX BTOPOTO MOPSIIKA HA TUIOCKOCTU. JIMpeKTOprambHbIe
CBOMCTBAa KpHBBIX BTOporo mopsnka. IlapaGoma. KanoHumdeckoe ypaBHEHHE
napabonbl. Dmurc. Kanonndeckoe ypaBHenue siummrnca. [lapamerpsl. ['unep6omna.
Kanonnueckoe ypaBHeHHe rurepOonasl U ee mapamerpbl. DoKaabHbIE CBOWMCTBA
aiurica u runep6ossl. KacarenbHas K KpUBOM BTOPOTO MOPSAJKA B 3aJaHHOM TOYKE.
VYpaBHeHUs KacaTellbHbIX K 3JUIMICY, Thnepooiie, napadone. OnTuyeckoe CBONCTBO
napadoJibl, DIJIIUIICA U TUNEpPOOJbl. YpaBHEHUE DJUIMIICOB, Mapadbosl u TrumnepOo,
KOTOpble OTHeceHbl K BepmmHe. [lossipabie koopauHarel. DOKanbHBIN NapaMeTp
AJUTUTICA, TUTEPOOIIBI M Mapadosibl. Y paBHEHUE AJUIUIICA, THUIEPOOIIBI U Mapadoibl B
MOJISIPHBIX KOOPAMHATAX.

6. IToBepxHOCTH BTOPOTO MOPSIIKA.

[uimHapUYeCcKrue MOBEPXHOCTH BTOPOTro nopsiaka. KoHnueckue moBepxHoCTH
BTOpOoro mnopsiaka. IToBepxHoctu BpamieHua. OMHOMOJOCTHBIM M JBYIOJOCTHBIN
runepoosions1. [lapabosouns BpamieHusl.

MaTteMaTHYeCKHid aHAJIN3
1. BBenenue B MaTeMaTUUYECKUI aHATIN3
1.1. MHOXEeCTBO JIEUCTBUTEIHLHBIX YUCEIL.



ITonstue mHoxkectBa. [lelictBus Hax MHOXecTBamu. [IoHsATHME MHOXECTBa
NEUCTBUTENBHBIX 4Kces. OCHOBHbIE CBOMCTBA MHOXECTBA JECHCTBUTEIBHBIX YHUCEN.
Mopynb NEUCTBUTENBHOTO 4YHCIa M €ro cBoicTBa. OTpaHUYECHHBIE YHCIIOBBIC
MHOK€CTBA. To4HAast BEpXHSAA U TOYHAS HWKHSASA TPAHULIBI YUCIIOBOTO MHOXKECTBA, UX
CyLIECTBOBAHUE U CBOMCTBA.

1.2. ®Oynkunu 1eWCTBUTEIBHON IEPEMEHOM.

[Tonsitue ¢QyHkumu ogHON mepemeHHOU. OOnacTh omnpenenacHus U 00JIacTh
3HaYeHUN (YHKIIUU OJHOM mepeMeHHOH. ['paduk (yHKIIMH OJHOM MEPEeMEHHOM.
Oo6parnass Qyukius. ['paduku  B3auMHO-00paTHBIX GyHKUMA. OnpeaeneHus
OCHOBHBIX JJIEMEHTAPHBIX (PYHKIUN U uX TpadukoB. ApudpMeTHyecKue IeHCTBUS
HaJ (QyHKOMSAMU, KoMmmo3uiusa ¢GyHkiuid. Ilpocreimme cBoiicTBa GyHKIHI
JNEUCTBUTEIBHON MEPEMEHHOM.

1.3. Ilpenemnsi.

[Ipenen uucnoBor MoOCIENOBATENBHOCTA. OCHOBHBIE TEOPEMBI O TpEAECax.
MoHOTOHHBIE — TOCHIENOBaTenbHOCTH. CylllecTBOBaHME Ipefena MOHOTOHHOM
nocienoBaTenbHOCTH. Teopema bonbuano-Beiepmrpacca. Kputepuil cxonumocTu
YUCIIOBOW mocnenoBaTenbHOCTH. [loHsATHE mnpenena (yHKUMKM JEHCTBUTENIBHOU
epeMEHHOM B Touke. ['eomeTpuyeckuil cMpich npeaena GyHKuuu. OQHOCTOPOHHHE
npenaeinsl GyHKUUU B Touke. CBA3b npenena (GyHKIHUH IeUCTBUTEIbHON TEPEMEHHOM
B TOYKE C OJHOCTOPOHHMMH mnpenenamu. IloHsATHUS OeckOHEYHO Mallod U
O0eckOHEYHO O0oJbIo (QyHKUIUNA. AcuMOTOTH. OCHOBHBIE TEOPEMBI O Mpeaesax.
Teopemsl 0 3ameyaTenbHbIX NPEaeax v CIEACTBUSA U3 HUX.

1.4. HenpepsiBHbIE HYHKITUH.

[Tonsitue HempepbiBHONW (YHKIHMHU JACHCTBUTEIHHOM TEPEMEHHOW B TOYKE.
HenpepplBHOCTE CyMMBI, Pa3HOCTH, TPOM3BEACHHUS M YACTHOTO (DYHKUUH.
HenpepreiBHOCTh cnokHOM (yHKIMU. OJHOCTOPOHHSISI HEMPEPHIBHOCTh. TOYKH
pa3peiBa M uX Kiaccupukanusa. CBoiicTBa (PyHKIUH, HENPEPBIBHBIX HA OTPE3KE:
OTPaHUYEHHOCTb, CYUIECTBOBAHWE HAMOOJBIIEr0 W HAUMEHBUIEr0 3HAYEHUH,
CYLIECTBOBAHUE IPOMEKYTOUHBIX 3HAYEHUW, pPABHOMEpPHAs HEMPEPBIBHOCTD.
Teopema o cyliecTBOBaHMHM, MOHOTOHHOCTH U HENIPEPHIBHOCTH 00paTHOMN (PYHKIIHU.

2. JInddepennuanbHoe ucHucieHne GyHKIIUMA OJTHON MepeMEHHON

2.1. TlpousBonHas u quddepeHmmann.

OmnpeneneHue NPOU3BOHON PYHKIIMH ACHCTBUTEIHLHON EPEMEHHON B TOUKE.
['eoMeTpuyeckuii 1 MEXaHUYECKUN CMBICI TPOU3BOJAHON (PYHKIIMU JE€HCTBUTEIHHOM
IIEPEMEHHON. YPaBHEHUS KacaTeJIbHOM M HOpMaiau K KpuBoill B Touke. [loHsaTuhe
¢ynkuuu, guddepenunpyemoir B Touke. CBsA3b IUPPEPEHIUPYEMOCTH C
HENpPephIBHOCTHIO. M depeHInpyeMOCTh CYMMBbI, Pa3HOCTH, NPOU3BEACHUS H
gacTHOrO (QyHkuid. JuddepeHuupyeMoctb CclI0XKHOW U 0OpaTHOM (YHKIUH.
Tabnuma TPOM3BOAHBIX OCHOBHBIX 3JeMEHTapHbIX ¢GyHKuuA. Juddepenunan
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(YHKIMM, €r0 MEXaHUYECKUH U F€OMETPUUYECKUN cMbIC. MIHBapraHTHOCTH (POPMBI
muddepennmana. [Ipumenenue auddepenimana aisi TpuOIMKEHHBIX BBIYUCICHUN.
[IpousBogueie u guddepeHuMansl BbICIIMX NOpAIKoB. JuddepennupoBanue
napaMeTpUIECKH 3a1aHHbIX (QYHKIIUH.

2.1. OcHoBHBIE TeopeMbl aUPPEpEeHIINANbHOTO HUCUYHUCICHUS M HX
MIPUMEHEHHUE.

Teopemsr ®epma, Poiuta, Jlarpanxa n Komwu. IlpaBuna Jlonuransa. YcnoBus
[IOCTOSTHCTBA M MOHOTOHHOCTH (YHKIMM Ha NpOMexyTke. Touku sKkcTpemyma
(GyHKIIMM OHOU nepeMeHHOM. Teopema 0 HEOOXOIUMOM YCJIOBUHU CYILIECTBOBAHUS
AKCTpeMyMa (PYHKIMM OJHOM MepeMeHHOU. JlocTaTouHble yCIIOBUS CYIIECTBOBAHMUS
sKcTpeMyMa (YHKIMU OJHOM mepemMeHHOW. HampaBieHue BBINYKIOCTH U TOYKH
nepern0a rpapuka ¢pynkuuu. [lomHoe uccienoBaHne QYHKIUU U MOCTPOCHHE €€
rpajduxka.

3. HHarterpanpHOe UcunciaeHUe GYHKIIUU OAHON MTIEPEMEHHOM

3.1. HeompeneneHHbIN HHTETpAJL.

[lonsitue  mepBooOpazHoii. Teopema o  mepBooOpasHoil.  [loHsiThe
HeolpeeeHHOro uHTerpaia. Tabnuia oCHOBHBIX MHTETpajioB. OCHOBHBIE METO/IbI
UHTErpUpoBaHus. VIHTerpupoBaHMe MPOCTEHIIMX PAUMOHAIBHBIX  (YHKIUIL.
WNHTerpupoBaHrue MNpPaBWIBHBIX W  HENPABWIBHBIX PAlMOHAIBHBIX  (DYHKIIHIA.
NHuTterpupoBanue TPUTOHOMETPUYECKUX BBIPAKEHU. WNHTterpupoBanue
MPPALMOHATIBHBIX BBIPAXKEHHUIA.

3.2. OrmpepeneHHbIi HHTErpall.

Pazbuenne oTpe3ka, paHr pa3OWeHHs, WHTerpaibHas cymma. [loHsTHe
ONPENEIECHHOT0 HMHTErpaia. ['€OMETpHUYECKUil CMBICI ONPENEIEHHOI0 WHTErpaa.
Teopema o HeoOxoauMoM ycioBur uHTerpupyemoctu ¢yHkuuu. Cymmer lapOy u
ux cBoictBa. Kpurepuit unHTerpupyeMoctd  QyHkuuu. HHTErpupyeMocThb
HETMPEPHIBHOM, KYCOYHO- HEMPEPhIBHOM M MOHOTOHHOM (yHKUMNA. OCHOBHBIE
CBOMCTBa OIpeIeNIEeHHOro uuTerpaia. Hrerpan ¢ nepeMeHHbIM BEPXHUM MPEIETIOM
uHTerpupoBanusi. CyliecTBOBaHHE MEPBOOOPA3HOM  HEMPEepbIBHOM  (DYHKIIMH.
Teopema o hopmyne HeroTona-JleitOnuna. Teopema 060 MHTErpUPOBAHUH TIO YACTSIM
B OIPENEIICHHOM HHTerpajne. TeopeMmbl O 3aMEHE IMEPEMEHHOM M TOJICTAHOBKE B
omnpeaeneHHoM uHterpaie. [lonsTie o mpuOIMKEHHOM BBIYUCICHUN ONPECICHHbBIX
UHTErpajoB. MeToJbpl BBIYMCICHUS ONPEAEICHHBIX HWHTErpajioB Mo (opmynam
NpsIMOYTOJIbHUKOB, Tpanenuil u Cumrncona. [ToHsiTHE HECOOCTBEHHOTO MHTETpaia ¢
OECKOHEYHBIMU  TIpeeslaMd  UHTerpupoBaHusd.  [Ipu3Hakm  cXOAMMOCTH
HECOOCTBEHHBIX MHTETPAJIOB.

3.3. I[IpumeneHue onpeneaeHHOro HHTerpaa.

Bbruncnenne miom@aau IUIOCKUX (GUTYp B JCKapTOBBIX U TMOJSIPHBIX
KoopauHatax. Beruncinenue o0bEma Tena BpamieHus. [loHsaTue copsmiseMol Ayru
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KpUBOU U €€ JUIMHBbI. BpruuciieHue IUIMHBI AYTW TJIAAKOW KpUBOW. BberuncieHue
IJIOIIAIA TOBEPXHOCTH BpaumleHus. [IpuMeHeHrne OmnmpeAeNeHHOro HWHTerpaia B
buzuke.

4. Panwl

4.1. YucnoBbie psbl.

[londaTrie 4YKCIOBOTO psifa, €ro YacTHUYHbBIX CcymMm. Cxopsmmecs U
pacxoasmuecss 4ucioBbie psaapl. Cymma 4yuciaoBoro psiaa. ['eomerpudeckuil u
rapMoOHUYeCKHil psapl. CIOKEHHE CXOASIIMXCS YHCIOBBIX PSAIOB. YMHOXKEHUE
CXOJISIIIETOCS YMCIOBOTO psjla Ha yucio. TeopemMa O HEOOXOIMMOM YCIOBUHU
CXOJIMMOCTH YHCIIOBOTO psAna. OcTaTkh 4uciIoBOro psaa. CXoauMOCTh YUCIOBOTO
psana u ero ocratka. Kpurepuii Komm cxomumoctn yucioBoro psna. llonstue
MOJIOKUTENBHOrO yucioBoro psaa. Ilpusnaku cpaBHenus, Jlamambepa u Komm
MOJIOKUTENIBHBIX ~ YMUCIIOBBIX  PSAMOB. VHTErpalbHBIA TPU3HAK  CXOJUMOCTH
MOJIOKUTENBHBIX YHCIOBBIX PAAOB. 3HaKouepeayrommuecs psaasl. Teopema 00
000011IeHHBIX rapMOHMUYECKUX psiax. Teopema JlelOHuIa 0 3HaKOUEPEAYIOIMIEMCS
psiae. AOGCOIIOTHO M YCJIOBHO CXOASIIMECs 4HCIOBBIE psnbl. [lepemecturensHoe
CBOMCTBO CXOJSIIIMXCSI YUCIOBBIX PSJOB M MPOU3BEIACHUE aOCOTIOTHO CXOJSIIUXCS
YUCJIOBBIX PAJIOB.

4.2. DOyHKITMOHAIBHBIE ITOCIEI0BATCILHOCTH U PSIBI.

[Tonarue ¢GyHKIHMOHAIBHOW MoOcCienoBaTeibHOCTH. O0JIACTh CXOJIUMOCTH U
npeaenbHas  (yHKUMS ~— (QYHKIMOHAIBHOM  mocnenoBareiabHocTH.  [loHsTHE
dbyHkroHanpHOro psiga. O61acTh CXOIUMOCTH U CyMMa (DYHKITMOHAIBHOTO Psiza.
PaBHOMepHas CXOJIMMOCTh GyHKIIMOHATBHON MOCJIEI0BATEILHOCTH u
dbyHkmoHanpHOrO psiza. Teopema BeiiepiiTpacca 0 paBHOMEPHOM CXOAUMOCTH
dbyHKIIMOHATBHOTO psAna. Heobxoaumoe M TOCTATOYHOE YCIOBUS PAaBHOMEPHOM
CXOJIUMOCTH (DYHKIIMOHAJIBHBIX PSAJIOB U (PYHKIIMOHAIBHBIX MOCJIEI0BATEIHLHOCTEH.
CBoiicTBa paBHOMEPHO CXOASIINUXCSA (DYHKIIMOHATIBHBIX PSAAOB.

4.3. CreneHHBbIE PAIBI.

[Tonsatue crenennoro psiga. Teopema AOenss o0 uHTepBajie W paauyce
CXOJUMOCTH CcTereHHoro psana. Cnencrtsus u3 teopemsl. Teopema 0 paBHOMEPHOM
CXOJUMOCTH CTEMEHHOTO psifa. CBOIMCTBA CTETIEHHBIX PsAAOB. Paznoxkenune GyHKIum
B CcTeneHHOU psn. Teopema 0 eAMHCTBEHHOCTH Pa3NIOKEHUS (PYHKIIUU B CTEIIEHHOM
psan. @opmyna Teinopa. Teopema 00 ycnoBuu cxoauMocTu psina Telnopa. Teopema

X .
o paznoxxkenun Qynkumu f(X)=e” B cremenHoii psaa. Teopema 0 pa3inoXKEHUH
¢ynkmuu f(X) =sinX B crenenno# psia. Teopema o paznoxkennn pyHkimu f(X) =cosx

B cTeneHHoi pan. Teopema o pasnoxenun QyHKUMH f(x)=In(1+x) B CTEHEHHOM ps.
Teopema o paszmoxkennn ¢ynkumu f(X)=arctgx B cremennoii psim. Teopema o

m .
paznoxennn Qynkmmu  f(x)=(1+x) B OuHOMHaNbHBIA psax. IlpuOimxeHHbIE
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BBIUMCJIEHHSI C TIOMOIIbIO CTETIEHHBIX PSIIOB.

4.4. TpuroHoMmetrpuueckue psabl. Psg Oypbe.

[TonsiTe creneHHOro psaa B KOMIUIEKCHOM obOnactu. Kpyr cxomumoctu
creneHHoro psga. Teopema AOens. Iloka3arenbHass M TPUTOHOMETPHUYECKHE
(GyHKIIMH KOMITJIEKCHOM mnepemeHHol. Dopmynbl Oitnepa. TpuroHoMmerpuueckas
cuctemMa (pyHKUUNA U €€ OpPTOroHaJIbHOCTh. [IOHATHE TPUTOHOMETPUYECKOTO psfa.
Psan ®@ypre. KommekcHas dopma psga @ypee. Cxomumocts psana Dypre. Teopema
Hupuxne. Psanpl mo xocuHycam u cuHycaMm. CrenuasnbHble IPUEMBI Pa3JlIOKECHHUS
(yHKIMI B 3aBUCHMOCTH OT 33JaHHOIO HHTEpBajia pasznoxeHus. [IpumeHenue
TPUTOHOMETPUUYECKUX psA0B Pypbe B NPUOIMKEHHBIX BBIUNCICHUSIX.

5. Juddepennuanpaoe ucuucieHe PYHKIMH HECKOJIBKUX MIEPEMEHHBIX

5.1. YacTHple mNpOM3BOJAHBIE W MOJHbIE JUdPepeHuranbl  QYHKIHH
HECKOJIbKHX MEPEMEHHBIX.

[lonsitTue QyHkmu AByX nepeMeHHbIX. OOsacTh omnpeaeseHus U 00JacTh
3HaYeHU (yHKIUHU ABYX NepeMeHHbIX. [Ipeaen u HenpepbIBHOCTh (PYHKIMH JIBYX
nepeMEHHBIX B TOUKe. [IOHATHSA YaCTHBIX NPOU3BOAHBIX. ['€OMETpUYECKHI CMBICIH
YaCTHBIX NMPOU3BOJHBIX ABYX NepeMeHHbIX. [lonsatue nudpdepenumpyemoit GyHKunun
IBYX MEpPEeMEHHbIX B Touke. HeoOXoaumble ycIOBUS M JOCTATOYHBIE YCIIOBUS
mupdepenuupyemoctd  (GyHKIMH JBYX nepeMeHHbIX. JluddepenurpyemocTs
CJIOKHOM (PYHKIIMU HECKOJBbKHX MepeMeHHbIX. KacaTenbHas II0CKOCTh U HOpMaJlb K
noBepxHocTu. [lonneiii auddepeHuman ¢GyHKIMM ABYX MEPEMEHHBIX U €ro
reoMeTpuueckuid cmpici. [IpousBojHas MO HaNpaBiICHUIO W TPagueHT (QYHKIUH
HECKOJIbKMX NepeMeHHBbIX. YacTHble npou3BoaHble U AUQQepeHnranbl BbICIINX
HOPSAAKOB (PYHKLIMM HECKOJBKUX MEPEMEHHbIX. TeopeMa O paBeHCTBE CMEIaHHBIX
YaCTHBIX NMPOU3BOJAHBIX. Jlu(depeHurpoBanue HEIBHbIX (YHKIMM OJHOW U JBYX
MIEPEMEHHBIX.

5.2. DkcTpeMyMbl PYHKIIMH ABYX MTEPEMEHHBIX.

[lonsiTe JNOKAIBHOTO HKCTpeMyMa (GYHKUUA HECKOJbKHX MEpPEMEHHBIX.
TeopemMa 0 HEOOXOAMMOM YCJIOBHM CYHIECTBOBAaHUSA SKCTpeMyma (PYHKIHMH JBYX
nepeMeHHbIX. JloCTaTOYHbIE YCIOBUS S3KCTPEMYMA JABYX NIEPEMEHHBIX.

6. HuterpanbHoe ncuncieHue QyHKINN HECKOIbKUX IEPEMEHHbBIX

6.1. Kparnple uHTETpAIBI.

KBaapupyemsie ¢urypsl u ux miomaau. [IpusHak kBagpupyeMocTH QUTypsbl.
[lonsiTue wuHTErpasbHOM CyMMBbI [ (QYHKUMM JABYX HepeMeHHbIX. lloHsTue
JBOMHOrO MHTErpaja W €ro reoMeTpuyeckuii cmeici. Heobxoaumoe ycioBue
CyllleCTBOBaHMs JABOMHOro wuHterpana. Cymwmbl [apOy st ¢GyHKUMM JIBYX
nepeMeHHbIX. [Ipu3Hak  HMHTErpupyeMoCTH  (YHKIMH JBYX I[EPEMEHHBIX.
JlocTaTouHbIE€ YCIIOBUSI CYIIECTBOBAHUS JIBOMHOrO MHTerpaia. CBoiicTBa ABOMHOTO
nHTerpana. llonsTue mMoBTOPHOrO MHTErpana. BeruucieHue ABOMHOIO HHTETpaia
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NOBTOPHBIM HMHTErpUpoBaHUEM. I[loHsATHE TpPOMHOTO WuHTErpana. BeruucieHue
TpoWHOro uHTerpana. lloHsTHE peryaspHOrO OTOOpaKEHUS IUIOCKUX OOJacTeil.
Teopema o mpumepe peryisipHoro orodpaxenus. [IpeoOpazoBanue miomanyd mpu
pEeryJIipHOM OTOOpaXe€HUHU IMIIOCKOW obnactu. Teopema 0 3amMeHE MEPEMEHHBIX B
IBOMHOM wuHTerpaie. Teopema o mpeoOpa3oBaHUM JABOMHOTO MHTErpajia K
MOJIIPHBIM KOOpAMHATaM. TpoiHO# MHTErpan B CHEepUUYECKUX U IMIMHIAPUYECKUX
KOOpJMHATAX.

6.2. IlpuMeHeHHE KpaTHBIX HHTETPAJIOB.

[IpuMeHEHNE KpAaTHBIX HWHTETPAJOB K BBIYMCICHUIO IUIOMIAJEH IUIOCKUX
¢uryp. I[lpuMeHeHHe KpaTHBIX MHTETPAJIOB K BBIYUCICHUIO OOBEMOB TeEI.
Boluucnenre macchl M KOOPJIWMHAT IEHTpa TSDKECTU IJIOCKOW (QUTYyphl U Tea.
Brluucnenure miomaan MOBEPXHOCTU. BbluucieHre MOMEHTOB WMHEPIUHU IJIOCKOM
(Gurypsl u Tena.

6.3. KpuBonuHelHbIe HHTErPAIbI.

3ajmaun, NpPUBOAAIIME K  KPMBOJMHEHHBIM  HMHTerpanaMm. IloHsTue
KPUBOJIMHEMHOIO MHTETpajga MepBOro poxa H  ero cpoiicrBa. lloHsTue
KPUBOJIMHENHOIO MHTErpajia BTOPOrO poJa M ero coicrea. Teopema o
CYLIECTBOBAaHUM KPHUBOJMHEHHOro MHTErpajga u (opmylse Il €ro BbIYHCICHUS.
Boeluucnenue paboTsl IEPEMEHHOM CHIIBI C TOMOUIBI0 KPUBOJMHEWHOTO MHTErpaa.
Teopema o popmyne Pumana-I'puHa u cienctBue u3 Hee. Y CIIOBUSI HE3aBUCUMOCTH
KPUBOJMHEHHOTO UHTErpajia BTOPOTo poAa OT MyTH UHTETPUPOBAHMUSL.

6.4. TloBepXHOCTHBIC MHTETPAJIBI.

OnpeneneHne NOBEPXHOCTHOIO MHTErpana MEpBOro ponaa. Beruucienue
NOBEPXHOCTHBIX HMHTETpajoB mnepBoro pona. OnpeneneHue MNOBEPXHOCTHOTO
MHTErpaja BTOpPOro poJa. BerunciieHre moBEpXHOCTHBIX HHTErPAJIOB BTOPOIO POJIaA.
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