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Pazpen 1. HEJIb OCBOEHUA AMCIHUITJIIMHBI

[leapt0o OCBOCHMSI AUCIUIUIMHBI SIBISETCS JOCTHXKCHHE IUIAHUPYEMBIX PE3yJbTaTOB OOYydYCHHS,
cooTBeTCcTBYIONIMX ycTaHOBICHHBIM B OIIOII nnaukaropam A0CTUKEHUSI KOMIIETSHITUI:

Konun Kon n HaumeHoBaHue Pe3ynbrarel 00yueHus
HalMEHOBAHUE | MHIUKATOPA JOCTHKEHHUS
KOMIETEHIIUU KOMIIETEHIIUH
1. YK-1 VYK-1.1 Brinonusiet 3HAHUA: 3HAET KAK BBIIOIHATE IOMCK HEOOXOIUMOM
Crniocoben MOMCK HEOOXOAUMOM IS |AJIs peLIeHUs IOCTaBIEHHOM 3a1a4u nHpopManuu, eé
OCYIIECTBIIATh  |pEIICHHUS TIOCTABIEHHON |KPUTHYECKUI aHaIn3, 0000IIeHNEe U [IPECTaBICHHIE
TIOWCK, 3ajaun uH(GOpMAaNKK, e€ |Ha OCHOBE 3HAHMHI €CTECTBEHHO-HAYYHBIX JUCLUILIMH
KPUTHYECKHIA KPUTHYECKHUM aHAIIU3, ¥ COBPEMEHHBIX WH(OPMAIIMOHHBIX TEXHOJIOTHIA
aHaJIU3 ¥ CUHTE3 |0000IIeHnE U yMeHHs1: YMEET BBIIOIHATH MOUCK HEOOXOAUMOM
I/IH(l)OpMaLII/II/I, NpeACTaBJIICHUC Ha AJI pCHICHUA IMOCTaBJICHHOM 3aJaun I/IH(l)OpMaLII/II/I,
[PUMEHSATh OCHOBE 3HAHUH MIPOBECTH €€ KPUTHUUECKUIM aHAIN3, 0000IIeHNE U
CHUCTEMHBI €CTECTBEHHO-HAYYHBIX  |[PEJICTABICHHE HA OCHOBE 3HAHUI €CTECTBEHHO-
MMOJXOJ JJIs1 JOUCLHILINH U HAaYYHBIX JUCHUIIJIMH U COBPEMCHHBIX
peuenus COBPEMEHHBIX I/IH(bOpMaIII/IOHHI)IX TEXHOJIOT Ui
IIOCTABJIEHHBIX  |HH(GOPMAIIMOHHBIX HaBBIKH: Biajgeer HaBbIkaMu onMcka HEOOXOUMOM
3a1a4 TEXHOJIOTHIA JUIsl peIlIeHUs TOCTaBJIEHHON 3a/1auu UH(pOpMaLnH,
MPOU3BOUT €€ KPUTUYECKHUIA aHATIN3, 00001IaeT u
IIPEJICTaBIISIET Ha OCHOBE 3HAaHUI €CTECTBEHHO-
HAYYHbIX JUCLUIUIMH U COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJIOTUH
YK-1.2 3HAHUs: 3HAET KaK CUCTEMaTU3UPOBATh
Cucrematusupyer 0OHapyKeHHYI0 HHPOPMALIUIO, TTOTYYEHHYIO U3
00HapyXEHHYIO pa3HbIX HCTOYHUKOB, B COOTBETCTBUU C
UH(OpMaLHIO, TpeOOBAHUSAMU U YCIOBUSMU 33/1a4H
NIOJIYYEHHYIO U3 Pa3HEIX |YMEHHs: YMEET CHCTEMATU3MPOBATh OOHAPYKEHHYIO
HUCTOYHHKOB, B UH(OPMALINIO, TIOTYYEHHYIO U3 Pa3HbIX UICTOUHUKOB,
COOTBETCTBHH C B COOTBETCTBUU C TPEOOBAHUSMU U YCIOBUIMHU
TpeOOBaHUSIMU U 3aJ1a4u
YCIIOBHSIMHU 3371a91 HAaBbIKK: Biaseer HaBbIKaMu cCTEMaTU3aLUN
oOHapy>KeHHOH MH(OpMAINH, TOJTYYEHHON U3
pa3HbIX UCTOYHUKOB, B COOTBETCTBUU C
TpeOOBaHUSMU U YCIOBUSAMU 33]1a4H
VYK-1.3 Beibupaer 3HAHUs: 3HAET KaK BHIOMPATh ONTUMAaIbHBIN
ONTUMAJIbHBIA BApUAHT |BapHaHT PEIICHUS 3a1a4M, apryMEHTHPYs CBOU
pelleHus 3a1auu, yMeHHsi: YMeeT BBIOUpaTh ONTUMAIbHBIA BapUaHT
ApryMeHTHPY CBOU peliCHus 3ala4r, apryMCHTUPYA CBOH BLI60p
BBLIOOD HaBbIKM: Bnaseer HaBbIkaMH BEIOOpA ONITUMATIBHOTO
BapHaHTa PEILECHUS 3aJa4l, aprTyMEHTHUPYs CBOI
BBIOOD
2. OIIK-1 OIIK-1.1 3naer 3HaHMsA: 3HaeT pyHIaMeHTaIbHbIE 3aKOHbI IPUPOIBI
Cnocoben byHIaMeHTalIbHbIE Y OCHOBHBIE (hU3HUECKHE U MAaTEeMAaTUYECKUE 3aKOHBI
UCIIOJIb30BaTh  |3aKOHBI IPUPOJIBI U yMeHusi:
MOJIOKEHUS, OCHOBHbIE (pU3MUeCcKe U |HABBIKH:

3aKOHBI U

MATEMATUYCCKHUEC 3aKOHBI




METOJIBI OIIK-1.2 YmMmeer 3HAHUA:
CCTCCTBCHHBIX  |IPUMCHSTH QU3NICCKUC |ymeHms: YMeET IPUMEHATh (U3MUECKUE 3aKOHBI U

HayK 1 3aKOHBI 1 MAaTEMATHYCCKH | MaTeMaTUIECKUE METOABI IS PELIEHUS 3a0a4
MAaTCMAaTUKH UIA IMETOAbI VIS pCHICHHA TEOPETUYECKOIO U NIPUKIIAHOIO XapaKTepa
pelIeHUs 3a/1a4  |3a/1a4 TEOPETUUECKOTO U |HaBBIKH:
VH)KCHEPHOU OPUKJIATHOIO XapaKTepa
nesreapbHoct  |OIIK-1.3 Bnaneer 3HAHUA:

HaBbBIKAMNU yMeHI/Iﬂ:

HCIOJIb30BaHNU 3HAHUN  |gaBpIkd: BiiajeeT HaBbIKaAMH HCIIOJIL30BAHUS
(bu3MKN ¥ MATEMAaTUKK  |3HaHuil QU3MKE M MATEMATHKH OPHU PElICHAN

HpH peHICHAN MPaKTHYCCKUX 3a71a9
HNPaKTUYECKUX 33124

Paznen 2. MECTO JUCHUIIIMHBLI B CTPYKTVYPE OIIOII

JucnunianHa otHocuTes K o0s3arenbHoi yactu OIIOIN.

JucnurinuHa siBIseTcs 0053aTeIbHON

Jns  mpomomkenust  (GopMHpOBaHUS — 3asABJICHHBIX ~ KOMIIETEHIMI  HEOOXOIMMBI  3HAHUS
npeanecTByomux qucuumini: Madopmannonnsie texHomoruu (YK-1)

W3yvyaemass IUCHUIUIMHA SIBIISIETCS OCHOBOM I MPOJOJIKEHHS (OPMUPOBAHUSA YKa3aHHBIX
KOMIIETEHIIM B cieayommx aucuuruimHax: Wupopmanmonusie texnonoruu (YK-1), dusnka
(OIIK-1), Tlpuknagnas mexanuka (OIIK-1), Teopernueckue ocHOBbl paanorexHuku (OITK-1),
Teopernueckue ocHOBBI AekTporexHuku (OIIK-1); rocygapcTBeHHOW WTOrOBOW aTTECTAllMU B
dbopme: BrimonHeHue u 3ammuTa BEIMYCKHON kBanudukarmonnoit padotsl (OIIK-1), [ToarotoBka k
cllave | c/1ava rocynapcTBeHHoro sk3amena (YK-1)

Pazzen 3. OIIUCAHUE OBPA30BATEJIbHBIX TEXHOJIOT A

I[J'ISI q)OpMI/IpOBaHI/IS{ 3asBJICHHBIX KOMHGTGHIII/II\/'I HCIIOJIB3YIOTCA MCTOHAOJOTMYCCKHUE TCXHOJIOTUH,
peaIn3yromue ﬂeHTeHBHOCTHLIﬁ, J'II/IIIHOCTHO'OpI/IeHTI/IpOBaHHBIﬁ, HpaKTHKO'OpHeHTHPOBaHHBIﬁ
IIOAXOJBI.

OCHOBHBIMHA CTPATCTUYCCKUMHU TCXHOJIOTUAMU ABJIAIOTCA: JICKIHIMOHHBIC 3aHATHA, IMPAKTHYCCKUC
3aHATUSA, IPOLUCAYPHI caM006yquH$[

Ha AOCTHXKCHUC KOHKPETHBIX ueneﬁ 06y116HI/I$I HaIpaBJICHBEI TPHUMCHACMBIC TAaKTUYCCKHEC
TCXHOJIOTHH: 3aJJaHHA, I/IH(I)OpMaLII/IOHHBIC, KJIaCCHYCCKas JICKL M

Paznen 4. COAEPXXAHUE JUCHUITVIMHBI

1 cemecTp

. Konunuectso | Dopmupyemeie
Bunel 1 TeMbl 3aHATHI

JacoB KOMITCTCHIIHH
DJieMeHThI JTUHEIHOI ajaredpbl 16 OIIK-1, YK-1
Jlexuus. Benenue. OnpeneauTenu BTOPOTO U TPETHETO MOPSIKOB, 2

WX CBOMCTBA. AnredpandecKkue TOMOJTHEHUS 1 MUHOPHI.
Omnpenenurenu n-ro nopsaka. Belunciienne onpeaenurens
pa3IokKeHUeM 10 CTpoke (cTosdiy). MaTpuilsl, OCHOBHbIE
oOo3Hauenwus. JlelicTBus ¢ marpuriamu. Onpenenenre panra
Matpuiel. O6paTHas matpuiia. CHCTEMBI IBYX M TPEXJIMHEHHBIX
ypaBHeHui. [IpaBuno Kpamepa. CucreMa 11 IMHEHHBIX ypaBHEHUI €
II HEU3BECTHBIMUA. MaTpu4Has 3aMch CUCTEMBI TMHEWHBIX




ypaBHeHu. CCTEMa m JTUHEWUHBIX YPaBHEHUH C 1T HEM3BECTHBIMU.
Teopema Kponekepa-Kanemm. Meron ["aycca.

[TpakTrueckoe 3ansTue. Beruncienue onpeaenuTens pa3ioxKeHHeM
o crpoke (cTondiy). deiictBus ¢ MaTpumamu. OnpeenieHue panra
MaTpulibl. MaTpuyHasi 3alIUCh CUCTEMBbI JINHEHHBIX YPaBHEHHUIA.
OoOpartnag matpuna. [Ipasuino Kpamepa. Meron I"'aycca.

CamocrostenbHas padbora. Onpenenurenan n-ro nopsgaka. Teopema
Kponekepa-Kanenmn. Meton I'aycca.

3ananus AJi CaMOCTOSITENIbHOM pabOThI, B TOM YHUCIIE BHITIOJIHEHHE
KP, PT'P

Onpenenutenu BTOPOro U TPETHETO MOPSAIKOB, X CBOMCTBA.
Brruucnenue onpenenuTens pazioKeHUEM 0 CTPOKe (CTOIOIY).
HetictBus ¢ matpuniamu. Onpesienienre panra MaTpuilsl. O6paTHas
marpuna. [Ipasuno Kpamepa. Marpuunas 3anuch CHCTEMBI
nuHelHbIX ypaBHeHui. Teopema Kponekepa-Kanemu. Meroa
I'aycca.

BekTopHas ajareopa

24

Jlexuus. IIpsimoyrosnpHas cuctemMa KOOpAMHAT Ha MIOCKOCTH.
IIpssMoyrosibHas cCUCTEMA KOOPIANHAT B IPOCTPAHCTBE. BEKTOPBI.
Jlunelinple onepauuu HaJ BekTopamu. KoopauHaTel BEKTOpAa.
Pasnoxxenne BekTopa 1o equHIYHOMY 0asucy. Hampapmnsiomme
KOCHUHYCBI BeKTOpa JInHelHbIe onepaluy HaJl BEKTOpaMHU,
3a/laHHBIMU B KOOpaAuHATHOU (popMe. CKansipHOE IPOU3BEICHUE
BEKTOPOB U €ro cBoicTBa. CKalIpHOE IPOU3BEICHUE B
KoopauHatHou opme. [IpunoskeHus CKaasipHOTO MPOU3BEACHHUS:
JUIMHA BEKTOPA, YToJl MEXY IBYMs BEKTOpaMHU Y CIIOBHE
OPTOTOHAJILHOCTH JIBYX BEKTOPOB. BEKTOpHOE Ipon3BeIeHNE ABYX
BEKTOPOB, €€ CBOMCTBA. BEKTOpHOE NMpON3BENEHNE B KOOPANHATHON
¢dopme IIpunoxxeHuss BEKTOPHOTO MPOU3BEIEHUS: TUIOIIAb
TPEYrOJIbHHUKA, YTOJ MEKIY ABYMsI BEKTOpaMH. Y CIIOBHE
KOJUIMHEAPHOCTH JIBYX BEKTOpOB. CMelIaHHOE IPOU3BEIEHUE TPEX
BEKTOPOB, €ro cBolcTBa. CMeNIaHHOE IPOU3BEIEHUE BEKTOPOB B
KOOpAUHATHON dopMe. Y coBre KOMIJIAHAPHOCTH TPEX BEKTOPOB.

[TpakTueckoe 3ansATHE. JIMHENHBIE ONEpaliy HaJl BEKTOPAMH.
Koopannats! BekTopa. PaznokeHue BeKTopa o eqUHUIHOMY
6a3ucy. Hanpasisromue kocunychl Bektopa JInHeitHble onepanuu
HaJ| BEKTOpaMH, 33JJaHHBIMH B KOOpIMHATHOH opme. CkasipHOe
IIPOU3BENIEHUE BEKTOPOB U €ro cBoicTBa. CKaIspHOE
Ipou3Be/ieHne B KOOpAUHATHOM (popme. [Ipunioskenus ckansipHOro
IIPOU3BENIECHUS: JUIMHA BEKTOPA, YIOJl MEXKIY ABYMS BEKTOpaMU
VYcnoBue OpTOroHaIbHOCTH JIBYX BEKTOPOB. BekTOpHOE
IIPOU3BEJICHUE JBYX BEKTOPOB, €€ CBOMCTBA. BekTopHOE
Ipou3Be/ieHne B KOOpAUHATHOM (popme. [IpuioskeHrs BEKTOPHOTO
IIPOU3BENEHUS: TUIOUIA/lb TPEYTOIbHUKA, YTOI MEKIY ABYMSI
BEKTOpPaMH. Y CJIOBUE KOJUIMHEAPHOCTH JIByX BEKTOPOB.
CMemiaHHOE IPOU3BEICHUE TPEX BEKTOPOB, €TO CBOMCTBA.
CMenragHoe IPON3BENEHNE B KOOPANHATHON hopme. Y ciioBuE

CamocrosrenbHas padora. JInHeliHas 3aBUCUMOCTh BEKTOPOB,
PaszmepHocth npoctpancTB. basuc. Koopaunatel BekTopa.
N3omMopdu3M n-MepHBIX TPOCTPAHCTB.

Jluneiinble oneparopsl, 0ToOOpa)karolne N-Mepruoe MPOCTPAHCTBO
camo B ce0s. MaTpuiisl JIMHEHHBIX oneparopoB, CloxeHue u

10

OIIK-1, YK-1




YMHOXKEHHE JIMHEHHBIX 0TOOpaXkeHU. S npo u 06acTh 3HAYCHHI
auHenHoro oneparopa. CoOCTBEHHBIE BEKTOPHI M COOCTBEHHBIE
3HAYEHUS JINHEHHBIX OMEPaTOPOB.

3amaHus U1 CaMOCTOSITENIbHON PabOThI, B TOM YHCIIE BBHITIOJIHEHUE
KP, PT'P

JIuneliHble onepanuy HaJ BeKTOopamu. JIMHEHbIE onepanyuu Hal
BEKTOpaMH, 3aJJaHHBIMU B KOOpIMHATHOH popme. CkassipHOe
IIPOU3BEJICHNE BEKTOPOB U €r0 CBOMCTBA. Y CII0BUE
KOJUIMHEApHOCTH JIByX BEKTOPOB. BeKTOpHOE Npou3BeieHne 1Byx
BEKTOPOB, €ro cBoiicTBa. CMelaHHOe IPOU3BEIECHUE TPEX
BEKTOPOB, €r0 CBOWCTBA.

10

AHaJIuTHYeCKas reoMeTpusi Ha NNJOCKOCTH

26

Jlexuus. PaccrosiHue Mexy 1BYMs TOYKaMH INIOCKOCTH. Jlenenue
OTpe3Ka B JaHHOM OoTHouleHuH. [lnomans TpeyronbHuKa.
YpaBHEHUS TUHHIA HA IJIOCKOCTU. Pa3nuynbie popMbl ypaBHEHHS
IIPSIMOM Ha IUIOCKOCTU. YTOJI MEXY HpsMbIMU. PacctossHue ot
TOYKH 10 IPSIMOH.

[IpakTuueckoe 3ansTue. PaccTosiHue MEXay AByMsSI TOUKaAMU
IJIOCKOCTH. [leneHne oTpe3Ka B JaHHOM OTHoIIeHuu. [1momans
TPEYroJIbHUKA. Y PaBHEHUS JIMHUN HA IJIOCKOCTU. YTOI MEXAY
npsMBIMHA. PaccTosiHIE OT TOYKH 10 TIPSIMOM.

CamocrositenbHas padora. IToysipHbIE KOOPIMHATHI HAa TNIOCKOCTH.
CBs13b MEX1y IOJIIPHBIMU KOOPJIMHATAMU TOYKH C
IPsIMOYTOJIbHBIMH KoopauHaTamu. [IpeoOpa3oBanue
MPSMOYTOJIbHBIX KOOpAMHAT. KpuBble BTOPOTO MOpsiIKa:
OKPYXHOCTB, DJUIHIIC, TUIIepOoIIa, mapadoia, iX TeOMETPUIECKUE
CBOMCTBA M YPAaBHEHUS.

12

3amanus A CaMOCTOSITENIbHOM paboThI, B TOM YHKCIIE BHITIOJTHEHHE
KP, PI'P

PaccrosiHue Mexny 1ByMs TOUKaMM IUIOCKOCTH. JleneHue oTpeska
B JIaHHOM OTHOIlEeHUH. [Tnomanp tpeyronbHuka. [lonspasie
KOOPAMHATHI HA IJIOCKOCTH.

YpaBHEHHUs JINHUN HA IJIOCKOCTH. YTOJI MEXAY IMPSMBIMHU.
PaccrostHue OT TOUKH 10 IPSAMOM.

Kpussie BTOporo nmopsijika: OKpy>KHOCTb, JUIUIIC, TUTIEpOOoIa,
mapabouia.

10

OIIK-1, VK-1

AHAJIUTHYECKAS TeOMeTPHsI B IPOCTPAHCTBE

26

Jlexuus. HopmanbHoe ypaBHeHue miiockoctu. OO1iee ypaBHeHHE
IUIOCKOCTH. Y paBHEHHE MJIOCKOCTH, POXOAAIIEHN Yepe3 TPU TOUKH.
VYpaBHEHHE INTIOCKOCTH B OTPE3KaX. YTOJI MEKIY INIOCKOCTSMH.
ITpsimast muHus B npocTpaHcTBe. [lapameTpuueckne, KAHOHUUYECKUE
U o01IKe ypaBHEHUS MPsIMON. Y paBHEHHUS MPSIMON, IPOXOAsIIEH
qyepe3 JBE TOUKU. YTO0JI MEXAy AByMs npsMbIMu. Ipsamas u
IJIOCKOCTh. YTOJ MEXIY IPSMOM U INIOCKOCThI0. Touka
nepecedeHysl MPSMOM U IIIIOCKOCTH.

IIpakTnueckoe 3ansatue. HopManesHOE ypaBHEHHE INTIOCKOCTH.
Ob1ee ypaBHEHHE TUIOCKOCTH. Y paBHEHHUE MJIOCKOCTH,
MIPOXOJSIIEH Yepe3 TPU TOYKH. Y PaBHEHHE IIJIOCKOCTH B OTPE3Kax.
Yrois Mexay MI0CKOCTSIMU.

ITpsimast muHus B npocTpaHcTBe. [lapameTpuueckne, KAHOHUYECKHE
U 001IMe ypaBHEHUS MPSIMOM. Y paBHEHUS MPSMOM, IPOX OIS
yepes IBE TOYKU. YTOJI MeXAy AByMs npsmbIMu. [Ipsamas n

OIIK-1, YK-1




MJIOCKOCTh. YTOJ MEXIY NPSIMOM U IJIOCKOCThIO. Touka
MepeCceUeHMs MPSIMOM U TIJIOCKOCTH.

CamocrosrenbHas padora. L{unuuapuyeckue NOBEpXHOCTH.
[ToBepXHOCTH BTOPOTO MOPSAIKA: SIUTUIICOU, THIIEPOOTIOUIHI,
napabosIon/ibl, KOHYC BTOPOI'o Nnopsaka. ['eomerpudecknue cBONCTBa
JTUX IOBEPXHOCTEM.

VYpaBHeHHE NOBEPXHOCTHU B pocTpaHcTBe. Chepa.

12

3agaHus U1 CAaMOCTOSTENIbHON PabOThI, B TOM YHCIIE BBHITIOJIHEHUE
KP, PI'P

OO611ee ypaBHEHHE IJIOCKOCTH. Y paBHEHHE MJIOCKOCTH,
MIPOXOJSIIEH Yepe3 TPU TOUKU. YTOJ MEXAY IUIOCKOCTSIMHU.
IIpsimas nuHuA B npocTpanctse. [[apamMerpuyeckue, KAHOHUYECKUE
1 00IIMe ypaBHEHUS IPSAMOW. Y paBHEHHS TPSIMOM, TPOXOSIICH
yepes ABE TOYKH. YTOJI MEXKAY AByMs NpsMbIMU. [Ipsamas u
IJIOCKOCTb. YTOJ MEXAY INPSIMOM U IIOCKOCThIO. TouKa
epeceYeH sl IPSIMOM U IIIIOCKOCTH.

10

J1IeMEeHTDI TCOPHUHU MHOKECTB

CamocrositenbHas pabora. MHoxxecTtBa. CriocoObI 3a1aHuUs
MHOkeCTB. Oniepamy HaJi MHOYKECTBAMH.

JlexapToBO Mpou3BeAcHUE MHOKECTB. OTOOpaKEHUSI MHOYKECTB.
MoniHocTs MHOXKeCcTBAa. MHOKECTBA JCHCTBUTEIbHBIX YHCETL.

3agaHus Ui CaMOCTOSITENIbHONU pabOThl, B TOM YHCIIE BBIIIOJIHEHUE
MmuoxectBa. CriocoObI 3aanus MHOXecTB. Onepanun Ha
MHO>KECTBaMHU.

JHexapToBo nmpousBeaeHe MHOKECTB. OTOOpaKeHUsSI MHOYKECTB.
MouHoCcTh MHOXKECTBA. MHOXKECTBA IEHCTBUTEIBHBIX YHCEIL.

OIIK-1, YK-1

BBeaenue B MaTeMaTH4YecKU aHAJIN3

26

CamocrositenbHas padbora. @yHKIUs 0AHOU repeMenHoi. O6nacTb
onpenenenus. CrnocoOsl 3aaanus. [TonsTue odpaTHON GyHKINU.
Cnoxnas ¢pynkuus. HesBHas pyHkuus. Anredpanueckue
¢ynkuuu. TpancuennenTHole GyHknun. Kiace anemMeHTapHbIX
(GyHKIHIA.

Omnpenenenue npenena GyHkuuu. beckoHeuHo manble QyHKIIUH.
beckoneuno 6omnpine GyHKIIMHA U UX CBA3b C OECKOHEYHO MaJIbIMH.
OcHoBHBIE TEOpEMBI 0 npenenax GpyHkuit Heonpenenenusle
BeIpakeHMs. [IpenenbHelil nepexon B HepaBeHcTBax. [1epBbiil n
BTOpOH 3aMeuaTenbHble npeaesbl. CpaBHEHHE OECKOHEYHO MabIX.
HenpepriBHOCTh QyHKIMH B Touke. CBOMCTBa (PyHKINH,
HENPEPBIBHBIX B TOUKE. HelmpepbIBHOCTh HAa MHTEPBAJIE U OTPE3KE.
Touku pa3pbiBa U ux kjnaccudukanus. CBoiicTBa PyHKINH,
HENPEPBIBHBIX HAa OTPE3KE: OTPAHUYEHHOCTb, CYILIECTBOBAHHE
HauOO0JIbIIEr0 U HAMMEHbIIEr0 3HaYeHHH, CYIIIECTBOBAHHE

16

3agaHus Ui CAaMOCTOSITENIbHON pabOThI, B TOM YHCIIE BBITIOJIHEHUE
KP, PT'P

OyHKIUs 0HOM nepeMeHHol. O01acTh OnpeaeneHus.
Onpenenenue npeaena GyHknun. OCHOBHBIE TEOPEMBI O IpeeIax
¢bynkuuit. [lepBolit 1 BTopoii 3aMeuaTenbHble Mpeaebl.
HenpepriBHOCTH QyHKIMH B TOUKe. TOUKM pa3pbiBa U UX
KJaccuuKarus.

10

OIIK-1, YK-1

JinddepennmanbHoe ncunciaeHne GyHKIUHA OTHON TepeMeHHOH

32

CamocrosrenbHas padora. OnpeaeneHue Npou3BoAHON QyHKINY B

24

OIIK-1, VK-1




Touke. [ 'eoMeTpruuecKuii U MEXaHUYECKUI CMBICI TPOU3BOIHOM.
Heob6xoaumMoe ycnoBue cyiecTBOBaHMs Nporu3BOAHON. OCHOBHBIE
npasuia guddepenunporanud. [IponsBogHas cloxHON QYHKIIMH.
[TpousBonHas norapupmudeckoit Gpynkmuu. [ponsBoaHbe
CTEMEHHBbIX U MOKa3aTelbHbIX QyHKIMN. [IponsBogHas o6paTHoit
¢ynkuuu. [Ipon3BoaHbIe SIeMEHTAPHBIX ()YHKITHIA.
JuddepenunpoBanue HesBHbIX QyHKIUN. [Ipon3BoAHbIC BRICITHX
nopsakoB. [IponsBogHbie OT QYHKIIHIA, 3aJaHHBIX TAPAMETPUYECKH.
Hudbdepennman Gynakiuu. ['eomeTprudeckuii CMbICI
muddepentmana. [TpubinxeHHbIe BEBIYUCIECHHS ¢ TOMOIIBIO
nuddepennuana.

Teopembl Pomuis, Jlarpanxka. Komm. [Ipasuno Jlonurans.
Packpreitue nHeonpenenennocreit. ®opmyna Telnopa ¢ 0cTaTOYHBIM
qwieHoM B Gpopme Jlarpanxka. Y cIoBUS MOHOTOHHOCTH (DyHKITHH.
Touku sxcTpemyma GpyHkiun. Heobxonumoe yciioBue sKCTpeMyma.
Hocrarounsie yciaoBus. OThICKaHHE HAMMEHBIIIETO U HAUOOIBIIETO
3HaueHu# QyHkuuu, 1uddepeHupyemMoii Ha OTpe3Ke.
HccnenoBanue BeIMyKIocTH GyHKImn. Touku neperuoda.
ACHMIITOTHI TNIOCKUX KpUBBbIX. O0IIas cxema uccie10BaHus
(GyHKIIMM U TOCTpoeHusI ee rpaduka. KpuBu3Ha 1iockoil KpuBou.
Panuyc v Kpyr KpuBHU3HBI. DBOJIFOTA IJIOCKOW KPUBOM.

3amaHus U1 CAaMOCTOSITENIbHONW PabOThI, B TOM YHUCIIE BBHITIOJTHEHUE
KP, PI'P

OcnoBubie nipaBwita auddepernnpoBanusi. [I[pon3BogHas CIOKHON
¢dbyukun. [IpousBoanas norapuMuyeckot GyHKIIUH.
[Tpon3BOIHBIE CTETIEHHBIX W TIOKA3aTEIBHBIX (YHKIINH.
[TpousBonHas obpatHoil pyHkuu. AnuddepenunpoBanme HesIBHBIX
¢dbynakuumii. [IponsBoaHbIe BeICIIUX TOPsAIKOB. [Ipon3BoHbIE OT
GbyHKLUH, 3a1aHHBIX TapameTpudecku. Juddepenman pyHkumu.
[TpubnmxeHHbIE BEIYUCICHUS C TOMOIIIBIO Aud depeninana.
IIpaBuno Jlonurans. Packpeitue Heonpenenennocren. opmyiia
Teitnopa ¢ octaTouHbIM WwieHOM B Gpopme Jlarpanxka. Touku
sKcTpeMyMa QyHKIUHU. OThICKAHNE HAUMEHBILIET0 ¥ HAauOOJIBIIETO
3HaueHUN QyHKIMH, TUPPEepeHIHPYyEMOIl Ha OTpe3Ke.
HccnenoBanue BoIMykinocTH GyHkuu. Touku neperuoa.
ACHUMIITOTHI INIOCKUX KpUBbIX. O0Ias cxema nccie10BaHus

(OYHKIIMU 1 TOCTPOEHNS €€ TpaduKa. 8
WMuas xoHTakTHAs padoTa: BRINOJHEHHE KOHTPOJIHHON padOThHI 0

2 cemecTp

N KonunuecTtBo | DopMupyemsbie

Bunbl 1 TemMbI 3aHATHN
4acoB KOMIICTCHITIHT

DYHKINY HECKOJbKHX NepeMeHHbIX 44 OIIK-1, VK-1
Jlekuus. MHOeCTBa TOYEK IIOCKOCTH: CBSI3HOE, OTKPBITOE, 2
o0mnacTh, orpaHUYEHHasl 001acTh, 3aMKHYTas 001acTh. OYHKIMH
HECKOJBKHX NepeMeHHbIX. O0nacTh onpenenenus. JInanm u
MOBEPXHOCTU YPOBHS.
Yactasie mpou3BoaHbie. [lomabiN quddepeHnmran u ero cBs3b ¢
YaCTHBIMH MPOU3BOAHBIMU. [IpuMeHeHus monHoro auddepennuana
B MIPUOJIMKEHHBIX BRIUUCICHUSAX. [Ipon3BoHAS CITOKHON (DYHKITHH.
ITonnas npousBonHas. [Ipon3BOHBIE BBICIINX IOPSIKOB.
[Tpon3BoIHBIC HESIBHBIX (DYHKITHH.
IIpakTrueckoe 3ansaTue. OyHKIIUU HECKOIBKUX IIEPEMEHHBIX. 2




O6nacte onpeaenenns. YactHwie npou3BoaHble. [TomHbIM

QG depeHIrat 1 ero cBsi3b ¢ YaCTHBIMHU MPOU3BOTHBIMH.
[Tpumenenus moaHoro auddepeHimana B IpuOIHKESHHBIX
BbuncieHusX. [IponsBoanas cnoxxuoit pynkuuu. [lomHas
npousBoHas. [Ipon3BoaHbIe BeICIINX TOPAIKOB. [Ipon3BoaHbIE
HESIBHBIX (DYHKITUH.

OkcTpeMyM (pyHKIHU ABYX nepeMeHHbIX [Ipon3BoaHast no
Hanpasnenuto. I'paauent ¢pynkiun. KacareapHas mIIOCKOCTh U
HOpMaJlb K TOBEPXHOCTH.

CamocrosrenbHas padora. [lonstue npeaena GyHKIUM.
HenpepriBHOCTB. DKCcTpeMyM GYHKIIUH JIBYX ITEPEMEHHBIX
Heob6xoaumoe ycnoBue 3xcTpeMmyma. JloctaTouHoe ycioBue.
Haubonbiee u HauMeHblee 3HaUeHUs QYHKIUU ABYX
NIEPEMEHHBIX B 3aMKHYTOM 00J1acTH. Y CIOBHBIN 3KcTpeMyM. MeToj
MHokuTenei Jlarpamxka. [lonaTue BeKTOpHON GyHKITNH
cKaJIIpHOro aprymMenTa. KpusBusHa IpocTpaHCTBEHHON KPUBOU.

26

3ananus A CaMOCTOSITENIbHOM paboThI, B TOM YHUCIIE BHITIOJTHEHHE
KP, PT'P

OYHKINY HECKOJIBKUX MepeMeHHbIX. O0IacTh onpeaeneHusl.
YacTasie npousBoaubie. [TonHbiii nuddepeniman u ero cBs3b ¢
YaCTHBIMH NPou3BOAHBIMU. [IpumeHenus nonHoro auddepenunana
B IIPHUOJIMKCHHBIX BBIUUCICHUSIX. [[pon3BOIHAS CIIOKHOW (DYHKIINH.
[Tonnas nmpousBoaHas. [Ipon3BoAHbBIE BHICIIMX TOPSIKOB.
[Tpon3BoIHBIC HESBHBIX ()YHKITUH.

OkcTpeMyM (pyHKIHMU ABYX nepeMeHHbIX [Ipon3BoaHas mo
HarpaBieHuto. ['panuent pynkunn. KacarenpHas II0CKOCTh U
HOpPMaJIb K IOBEPXHOCTH.

14

DJieMeHTbI BbICIIEN aJredpbl

14

Jlexums. KommuiekcHble uncna, 1eicTBust ¢ HuMu. Mzobpakenue
KOMIUIEKCHBIX YMCEJl Ha IIOCKOCTH. MOoysb U apryMeHT
KOMIUIEKCHOTO uncia. Tpuronomerpudeckas popma KOMILJIEKCHOTO
yrcna. ®opmyna Diinepa. [TokazarenpHas popma KOMILIEKCHOTO
ynciia. Kopan M3 KOMIIEKCHBIX YHCE.

CamocTtosrenbHas pabota. MHorounensl. Teopema be3y. OcHoBHas
Teopema anredpol. PaznoskeHne MHOTo4IeHa C ICHCTBUTEILHBIMHI
Kod(duUIMeHTaMH Ha JTUHEWHbBIE U KBAAPATUIHBIE MHOKHUTEIH.
Pasiio)xeHne panmoHIBHEIX IPO0OE Ha IPOCTENUIIIHNE.

3agaHus Ui CaMOCTOSITENIbHONU pabOThI, B TOM YHCIIE BBITIOJIHEHUE
KP, PI'P

KommnekcHble uncna, neiicteus ¢ HuMu. M3o0paxenue
KOMIIJIEKCHBIX YHCEJI Ha IIJIOCKOCTH. MOI[y.]'IB H aprymMmEHT
KOMILIEKCHOTO yncia. Tpuronomerpuueckas opma KOMILIEKCHOTO
yncna. ®opmyna Ditnepa. [lokazarenbHas popma KOMIIEKCHOTO
yrciaa. KopHU U3 KOMIUIEKCHBIX YUCEIL.

OIIK-1, YK-1

HeonpenejeHHbIi HHTErpaJj

32

Jlexuus. IlepBooOpa3znas. HeonpeneneHHbIil HHTErpai U €ro
cBoiicTBa. Tabmuiia OCHOBHBIX HHTETPAJIOB. 3aMEeHa IIEPEMEHHOH B
HEOIpeIeICHHOM HHTETpaIe.

WNHuTterpupoBanue 1o yactsam. MIHTerpupoBaHue 3J1eMEHTapHbIX
npobOeii. MaTerpupoBanne panroHaIbHbIX (hYHKIIUHA.

IIpakTrueckoe 3anstue. HeonpeneneHuslii HHTETpal U €ro
CBOICTBA. 3aMEHA MEPEMEHHON B HEONPEACICHHOM UHTETpaJle.

OIIK-1, YK-1




WuTerpupoBanue 1o yactsaM. MIHTerpupoBaHue 3JeMEeHTapHbIX
npobeit. MHTerprpoBanne paiioHIBHBIX (QYHKIUIA.

CamocrosrenbHas pabora. HTEerprpoBaHue paloHaaIbHbBIX
byHKINH.

HurerpupoBaHye TPUTOHOMETPUYECKHX BBIPAXKEHHI.
HHTerpupoBaHie HEKOTOPBIX UPPALMOHAIBHBIX BEIPAKEHUI.
TpuronomeTpuyeckue NOACTaHOBKHU.

16

3agaHus U1 CAaMOCTOSTENIbHON PabOThI, B TOM YHCIIE BBHITIOJIHEHUE
KP, PI'P

Heonpenenennslit UHTErpai U €ro CBOMCTBA. 3aMeHa EPEMEHHOM B
HEONPEIEICHHOM UHTErpase.

WuTerpupoBanue no yactaMm. HTerpupoBaHue 3j1eMeHTapHbIX
npobeit. HTerpupoBaHre parioHAIbHBIX (QYHKITUH.
WHTerpupoBanre TPUrOHOMETPUYECKUX BBIPAKECHUN.
WHTerpupoBaHne HEKOTOPBIX UPPALMOHAIBHBIX BbIPAXKEHUIA.
TpuroHoMeTpuyecKre NOACTAHOBKH.

12

OnpeneieHHbIIE HHTErpaJl

40

Jlexuus. MUnterpanpnas cymma. OnpeesIeHHbII HHTErpa, ero
cBoMcTBa. ['eomMeTpruecKuil CMbICI OIIPEEICHHOIO MHTErpaa.
Teopema o cpegnem. OnpeneneHHblii HUHTETpall ¢ IEPEMEHHBIM
BepxHUM npenenoM. ®opmyna HeroTona-JIeliOHuna.

3aMeHa IEpeMEHHOH B ompeneeHHoM unTerpaine. @opmyna
MHTETPUPOBaHUs 10 yacTsM. ['eoMmeTpruyeckne nNpusaoKeHus
OIpeIeIEeHHOr0 UHTerpaia. Beruncinenue miomaziei miockux
¢buryp B NpsAIMOYTOJIbHBIX U MOJISIPHBIX KOoOpAuHaTax. OmnpeneneHue
Y BBIUMCJIEHHE JJINHBI IyTU TUIOCKOM KPUBOM, KOTJa KpUBasl 3a/1aHa
YpaBHEHHEM B IIPSIMOYTOJIbHOM CHCTEME KOOpJUHAT,
[IapaMeTPUUECKH U B MOJIIPHBIX KOOPIWHATAX.

Boruncnenmne o6beMa Tena 1o U3BECTHBIM IUIOLIAJIIM €r0
napanienbHbIx cedeHnil. O0beM Tena BpaiieHus. HecoOcTBeHHbIe
MHTETpaJIbl C 0ECKOHEUHBIMHU IIpeIeIaMi U OT HEOTPaHUYEHHBIX

(O YHKIIMIA.

[TpakTueckoe 3ansaTue. OnpeaeneHHblii HHTETpall, €ro CBOWCTBA.
3aMeHa IEpEMEHHOM B ompeieIeHHOM uHTerpaine. @opmyna
WHTErPUPOBAHUS 10 4aCTSIM. Beluncienne miomanei miocKux
¢Guryp B npsIMOYToJIbHBIX M MOJISIPHBIX KoopauHatax. OnpeaeneHue
W BBIYUCJICHUC JJIMHBI 1YyTU IIOCKOH KpHBOﬁ, KOTraa KpuBas 3aaHa
YPaBHEHHEM B IIPSIMOYTOJIBHOM CHCTEME KOOPAMHAT,
HapaMETPUUYCCKU U B IIOJIIPHBIX KOOpJAMHATAX.

CamocrosrenbHas pabora. Beruucienue odbema tena no
M3BECTHBIM IUIOMIASM €ro NMapajljiesibHbIX cedeHnil. O0beM Tena
BpaieHus. HecoOcTBeHHBIE MHTETpalIbl ¢ 0ECKOHEUYHBIMU
pejiellaMy U OT HEOTPaHUYEHHBIX (YHKITH.

16

OIIK-1, YK-1




3ananus AJi1 CaMOCTOSITENIbHON paboThl, B TOM YHUCIIE BHITIOJIHEHHE
KP, PT'P

OnpeieNIeHHbIN HHTErpaJl, €r0 CBOMCTBA.

3ameHa epeMeHHOM B ornpeieiecHHOM uHterpaie. Gopmyna
MHTETPUPOBAHUS 1O YacTaM. Beruncienue miomaaei miockux
¢Guryp B mpsSIMOYroJibHBIX M MOJISIPHBIX KoopauHatax. OnpeaeneHue
Y BBIYUCJICHUE JJIMHBI IyTU TUIOCKOM KPUBOM, KOTJa KpUBasl 3a/1aHa
YPaBHEHHUEM B IIPSIMOYTOJIbHOM CHCTEME KOOpJUHAT,
napaMeTpUUecKy U B MOJISIPHBIX KOOpAWHATaX. Beruucienue
o0bema Tesa 10 U3BECTHBIM ILIOLIAASAM €T0 MapaljIesIbHbIX
ceuenui. O6beM Tena BpaiieHus. HecoOcTBeHHbIE MHTETPAJIBI C
0OECKOHEUHBIMU TpeieTIaMU U OT HEOTPAHUYCHHBIX (PYHKITUI.

20

O0bIKHOBeHHBIE TH( D epeHInATbHbIE YPABHEHHS

49

[Ipaktudeckoe 3anstue. JuddepeHnpanbapie ypaBHEHUS TIEPBOTO
nopsaka. 3agava Komm. Tunsl tuddepeHnnanbHbIX ypaBHEHUN
IIEPBOTO NOPsJIKA, MHTETPUPYEMBIX B KBaJIpaTypax: ¢
pa3eAIOIUMUCS IEPEMEHHBIMH; OJHOPOIHBIC YPABHEHUS;
JIMHENHBIE YPaBHEHHUs; ypaBHeHHE bepHyiuin.
Juddepenunanbable ypaBHEHHsI BTOPOro nopsaka. 3agada Komm.
Juddepennnanbaple ypaBHEHHSI BTOPOTO MOPSAKA, JOMYCKAOIIHIE
HOHMXeHue nopsaka. Jlunelinsle nuddepeHnnanbuple ypaBHEHUS
BTOPOTO MOPSAIKA, OJHOPOJHBIE U HEOJHOPOIHBIE.

CamocrosrenbHas pabdora. 3a1auu, IPUBOJIAIINE K
muddepeHIManbHBIM ypaBHeHUAM. JuddepeHnnanbabe
ypaBHEHHUs nepBoro nopsaaka. 3agadya Komm. Teopema
CYILIECTBOBAHMS U €JUHCTBEHHOCTH perieHus 3anaun Komu.
Tuns! tuddepeHanbHbIX ypaBHEHUH IEPBOTo MopsKa,
MHTETPUPYEMBIX B KBaJpaTypax: ¢ pa3esoluMucs
NIEPEMEHHBIMU; OJHOPOIHBIE YPABHEHUS; TMHEUHBIE YPABHEHMUS,
ypaBHeHue bepHyn.

Juddepenunanbable ypaBHEHHsI BTOpOro nopsiaka. 3agada Komm.
Teopema cyIiecTBOBaHUS U €IMHCTBEHHOCTH PEIIEHUs 3aJa4ul
Komu. /Tuddepentmranbabie ypaBHEHHs] BTOPOTo MOPsIKa,
JIOIyCKaroIMe NOHMKEHUE nopsaka. JInnelinsie
TuddepeHImaIbHbIe YpaBHEHHUs BTOPOTo MOpsKa, OJTHOPOIHbIE U
HEOJIHOPO/IHBIE.

JIuHeWHO 3aBUCUMBIE M HE3aBUCHMBbIE CUCTEMBbI (DYHKITHIA.
Onpenenuresib BpoHCKOro U T€OpeMBbI, CBA3aHHBIE C HUM.
CrpykTypa 0011ero pemeHus JTMHEHHOTO 0JTHOPOIHOTO
nuddepeHIaIbHOTO YpaBHEHUS BTOPOTro nopsiaka CTpykTypa
00I11ero pelIeHus JIMHEHHOT0 HEOAHOPOIHOTO
muddepeHIMaTbHOT0 YpaBHEHHsI BTOPOro nopsiaka. Meroa
BapHally IPOU3BOJILHBIX IIOCTOSIHHBIX.

Jluneitnble ogqHOpOIHBIE MU depeHIIMaTbHbIE YPABHEHUS BTOPOTO
HOpsi/IKa ¢ TOCTOSSHHBIMU KO3 ¢urentamu. JInneitnoie
HEOJIHOpOoAHbIE MU depeHIalIbHbIe YpaBHEHUS BTOPOTO MOPSAKa
C TMOCTOSTHHBIMH KO3 (GUIIMEHTAMH CO CIIEIaIbHOM MpaBoi
YacThIO.

Jluneiinble nuddepeHuanbHble ypaBHEHUs N-TO MOPSIKa,
OJTHOPOJHBIE U HEOTHOPOAHbIE. CTPYKTypa OOIIEro peleHus.

Jluneiinbie nudepeHnnanbHble YpaBHEHUS N-TO MOPSIKa C
mocTaguarvMu kondhdhumuenranvu

28

OIIK-1, YK-1




Cuctemsl nuddepeHnnanbHbpIX ypaBHeHnid. HopmanbHas cuctema
muddepeHraIbHbIX ypaBHeHUH. Perienre HopMaabHON CHUCTEMBI
b depeHIMaTbHBIX YPaBHEHU ¢ MOCTOSHHBIMU
KOd(pUITMEHTAMH METOIOM HCKTFOUCHHUS U C TIOMOIIIBIO
XapaKTEPUCTUUYECKOTO YPABHEHHSI.

3anaHus Ui CAaMOCTOSITENIbHOM PabOThI, B TOM YHKCIIC BHIIIOJHEHHE
KP, PI'P

Juddepennunanpapie ypaBHEHHS MIEPBOTO Mopsaka. 3anavya Kommu.
Tuns! tuddepeHnanbHbIX ypaBHEHUH IEPBOro MOpsKa,
UHTETPUPYEMBIX B KBapaTypax: ¢ pa3AesiouMuUcs
HEPEMEHHBIMU; OJTHOPOIHBIC YPABHEHUS; INHEHHbIE YPaBHEHHUS;
ypaBHeHue bepHyiun.

Juddepenunanbable ypaBHEHHsI BTOPOro nopsaka. 3anada Kommu.
Juddepennnanbaple ypaBHEHHSI BTOPOTO MOPSAKA, JOMYCKAOIIHIE
HOHMXeHue nopsaaka. Jiunelnsle nuddepeHnnanbuple ypaBHEHUS
BTOPOTO TOPSI/IKA, OHOPOAHBIE U HEOAHOPO/IHBIE.

Onpenenurens BpoHCKOTro v TeOpeMbl, CBA3aHHBIE C HUM.
Jlunelinble OHOPOAHBIE TU(PepeHIaIbHbIE YpaBHEHHUS BTOPOTO
Hopsi/iKa ¢ IOCTOSAHHBIMU K03 durmentamu. JInHeiinbie
HEOJHOPOAHbIE TU(epeHIInaIbHbIC YPaBHEHHS BTOPOTO MOPSAKA
C IMOCTOSTHHBIMH KO3 (GUIIMEHTaMH CO CHIELMaIbHOMN MpaBoi
YaCThIO.

Jluneilinble nuddepeHnanbHble YpaBHEHUS N-T0 MOPSIKa,
OJTHOPOJIHBIE ¥ HEOIHOPOAHBIE.

20

JIBoiinble HHTErpaJbl. TpoliHbIE HHTEIPAJIbI.

33

IIpakTrueckoe 3aHsaTHE. BpIuncieHne JBOMHOIO HHTErpasa
ITOBTOPHBIM MHTEIrPUPOBAHUEM.

JIBOMIHOM MHTETpal B MOJISAPHBIX KoopauHarax. [Ipunoxenus
JIBOMHBIX HHTETPAJIOB.

BolynciieHre TPOMHBIX HHTErPAIIOB B IIPSIMOYTOJIBHBIX,
LWJIMHJIPUYECKUX U chepruuecKrX KOOpAMHATAX.

CamocrosrenbHas padoTa. 3a1auu, IPUBOJIAIINE K TIOHATHIO
JBOIHOTrO MHTEerpana. Onpenenenrue ABOMHOIO UHTErpaa.
CaolicTBa. Beruncienue JBOMHOIO HHTETpasla HOBTOPHBIM
WHTETPUPOBAHUEM.

JIBOMIHOM MHTETpal B MOJISAPHBIX KoopauHarax. [Ipunoxenus
JIBOMHBIX UHTETPAJIOB.

Tpoiinble unTerpansl. Onpenenenue. CpoiicTBa. Beruncnenue
TPOMHBIX UHTETPAJIOB B IPSIMOYTOJIbHBIX, IAJIUHAPUYECKUX U
cdhepudeckux KOOpIHHATAX.

20

3amanus 11 CaMOCTOSITEIHHOM padOTHI, B TOM YMCJIE BHIMIOJTHEHNE
KP, PT'P

Beruncnenre 1BOWHOIO HHTETpaia MOBTOPHBIM NHTETPUPOBAHUEM.
JIBOMHOM MHTETpal B MOJSAPHBIX KoopauHarax. [Ipunoxenus
JIBOMHBIX UHTETPAJIOB.

Boruncnenue TpolHBIX HHTETPAIOB B IPSIMOYTOJIbHBIX,
HWIMHJPUYECKUX U c(hepruuecKrX KOOpAHATaX.

12

OIIK-1, YK-1

KpuBojuHeiHbIe HHTErPaJIbl.

22

CamocrositensHas padbora. OnpeneneHrne KpUBOJIMHEHHOTO
MHTETpaia nepBoro pogam. CBoicTBa KpUBOJIMHENHBIX HHTETPAJIOB
nepBoro poja. Beruucienue.

12
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Onpenenenrie KPUBOJIUHEHNHOTO UHTETpajia BToporo poaa CoiicTBa
KPUBOJIMHEHHBIX HHTETPAJIOB BTOPOro poaa. Beruucienue.
®opmyina ['puna. YcioBrue HE3aBUCUMOCTH KPUBOJUHEIHOTO
WHTETpaJIa BTOPOTO pojaa OT POpPMBI TyTH UHTETPUPOBAHUSI.
Haxoxnenue Gynkmum no ee nonmHomy nuddepeHimany.

3agaHus U1 CaMOCTOSTENIbHON PadOThI, B TOM YHUCIIE BBHITIOJTHEHUE
KP, PI'P

BrrunciieHue KpUBOJIMHEHHBIX UHTETPAJIOB IEPBOIO POAA.
BrruuciieHre KpUBOJIMHEWHOTO HHTETpajia BToporo poaa. ®opmyina
I'puna. Haxoxnenne pyHKImu 1o ee nosHoMmy auddepenmany.

10

WMuas koHTaKTHAS pa60Ta: BBITTOJIHCHUC KOHTDOJ'IBHOI71 pa6OTBI

HOI[]"OTOBK& K OK3aMCHY

30

HDOBGI[GHI/Ie OK3aMCHa

3 cemecTp

Bunsl 1 TeMBI 3aHATHH

KoanuectBo
4acoB

dopmupyemsble
KOMIETECHIINHU

YucjaoBble psiabl

44

Jlexuus. Yucnoseie psaabl. CX0QUMOCTb U CyMMa psiia.
I'eomerpuueckas nporpeccus. CBOICTBA CXOIALIUXCS PSIOB.
HeobOxonnumoe ycioBue cXoauMOCTH psaja. Jlocrarounble Npu3Haku
CXOJIUMOCTH PSAOB C MOJOKUTEIbHBIMU YJICHAMU: IPU3HAKU
cpaBHeHus, pusHaku JlanmamOepa u Ko, nHTErpaibHBIN
MPU3HAK.

3nakouepenyromntuecs psaasl. [Ipuznak Jleiibuuia.
3HaKoINepeMEHHbIE psAbl. Teopema 0 CXOAMMOCTH psJa U3
a0COJTIOTHBIX BEJINYUH WICHOB psiia. AOCONIOTHO U YCIOBHO
CXOIAIINECS PAIBL.

2

[TpakTrueckoe 3ansatue. Heo6xoanmoe yciaoBue CXOIUMOCTH psijia.
JloctatouHble pU3HAKUA CXOJIUMOCTH PSAOB C MOJIOKUTEIbHBIMU
YJIeHaMU: TPU3HAKU CpaBHEHUs, Mpu3Haku JamamoOepa u Komu,
MHTErpaJIbHBIN TPU3HAK.

3nakouepenyromntuecs psaasl. [Ipusznak JleiiOuuia. Onenka
CXOJIMMOCTH psifia. 3HAKOIepeMeHHbIe psibl. Teopema o
CXOJIMMOCTH Psifia U3 aOCOTIOTHBIX BEJIMYMH WICHOB Psija.
AOCOIOTHO U YCIIOBHO CXOJISIIIIMECS PSBL.

CamocrositensHas padora. @yHKIIMOHATBHBIE psiabl. O0IacTh
CXO/IMMOCTH, METO/JIbI €€ ONpeACTICHUS PAaBHOMEPHAs CXOJUMOCTb.
IIpu3nak Beliepmpacca. TeopeMsl 0 HEPEPHIBHOCTH CYMMBHI,
MOWIEHHOM MHTErPUPOBaHUU U TUDPEPEHIIUIPOBAHUN PAaBHOMEPHO
cxoasmuxcs panoB. Crenennsle paasl. Teopema AGenst Panuyc u
UHTEpBaJI CXOAUMOCTH HenmpepbhIBHOCTH CyMMBI, TOWJIEHHOE
WHTETpUpoBaHue U aupHepeHIInpoBaHHE CTETIEHHBIX PSJIOB.

Psan Teitnopa. Heobxoaumoe 1 JOCTaTOUHOE yCIOBHE
pasznoxxumoctu GpyHkiuu B psaa Teiinmopa. Psn Makiopena.
JlocTatouHoe yciaoBHE pa3oKUMOCTH (PYHKIIMM B s MakiopeHa.
Pasnosxenue B psiibl Makiiopena ¢ynkuuii e , Sin x. Cos X, arctg X,
In(1+x), (1+x) . [IpuMeHEeHNE CTENEHHBIX PSAOB B MPUOIMKECHHBIX
BBIUUCIICHUSIX.

20
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3amanus 111 CaMOCTOSITEIbHOM padOTHI, B TOM YKCJIE BHIMIOJHEHUE
KP, PI'P

Heobxoaumoe ycioBue cXoauMocTH psa. JloctaTounple TpU3HAKH
CXOJIMMOCTH PSIIOB C MOJOXUTEIBHBIMH YJICHAMU: TPU3HAKU
cpaBHeHus, pu3Haku JlanmamOepa u Komm, HHTErpaibHBIN
MPU3HAK.

3nakodepenyromntuecs psaasl. [Ipuznak JleiiOauma. AGCOIIOTHO U
YCJIOBHO CXOJSIIUECS PSJIBI.

Crenennsie psaapl. [IpuMeHeHre CTENIEHHBIX PSJIOB B
NPHOJIM>KEHHBIX BEIYMCICHUSX.

20

Psabl Pypbe

42

[TpakTrueckoe 3ansaTue. Psaapr @ypbe 115 GyHKIHN ¢ TIEpUOAOM
2pi ¥ IPOU3BOJILHBIM TIEproIoM 21 .
Psanpl @ypbe i YETHBIX U HEYETHBIX NEPUOAMYECKUX (YHKIIMA.

CamocrosrtenpHas padora. Cirydail HenepuoIn4eckoil QyHKIIH.
OproroHanabHble U OPTOHOPMHUPOBAHHBIE CUCTEMbI (D YHKIIMH.

20

3aanus 111 CaMOCTOSITEIbHOM padOThI, B TOM YKCJIE BHIMIOJHEHUE
KP, PI'P

Psaner @ypbe ans GyHKIUH ¢ IEproIOM 2pi ¥ IPOU3BOIBHBIM
nepuojiom 21 .

Psane1 dypbe 11 YETHBIX M HEYETHBIX MEPHOINYECKUX (YHKIHN.

20

OIIK-1, YK-1

MeTtoabl BLIYHCJICHUH

46

[TpakTrueckoe 3austue. [IpubnmxeHHOe pelieHue ypaBHEHHIA.
Nurepnionuposanue. [IpubivkeHHOE BEIUUCIEHNE OTIPEIETICHHBIX
uHTEerpasioB. YucienHoe nHTErpupoBanue AudepeHnnarbHbIX
ypaBHeHni. IIpocretimme cnocoOsl 00pabOTKH ONBITHBIX JAHHBIX.

CamocTtosrenbHas pabota. [IpubnmxeHHOe peleHue ypaBHEHHIA.
Nurtepnonuposanue. [IpubnmkeHHOE BRIUUCIEHNE OTIPEIeTIEHHBIX
uHTEerpasioB. YucienHoe nHTErpupoBanue AudepeHnnarbHbIX
ypaBHeHni. IIpocretimme cnocoOsl 00pabOTKH ONBITHBIX JAHHBIX.

12

3amanus A CaMOCTOSITENIbHOM paboThI, B TOM YHUCIIE BHITIOJTHEHHE
KP, PI'P

[TpubmmkeHHoe perieHne ypaBHeHui. IHTepnonupoBaHue.
HpI/I6J'II/I)KeHHO€ BBIYHCIICHUC OHpeI[eJ'ICHHBIX I/IHTel"paJ'IOB.
YucneHHoe uHTerpupoBanue nuddepeHImanbHbIX ypaBHEHU .
IIpocTeiimue crioco0bl 00PaOOTKH ONBITHELIX JTAaHHBIX.

32
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Teopusi BeposiTHOCTEMH

84

Jlexuus. [Ipenmet Teopun BeposTHOCTEH. MicTbITaHUS 1 COOBITHSI.
[IpocTpancTBO AyIeMEHTapHBIX COOBITHI. CiydailHbIe COOBITHS.
Omnepanuu Haf cOOBITUIMU. AnreOpa cOOBITHI. AKCHOMaTHYEeCKOe
omnpezaeneHue BepoaTHOCTH. Knaccuueckoe onpenesieHue
BEepOSTHOCTH. CTAaTUCTUYECKOE OMPEIEIEHUE BEPOSTHOCTH.
I'eomeTpuyeckne BEpOSTHOCTH

Teopema cinoKeHuss BEPOSITHOCTEN MOMTAPHO HECOBMECTHBIX
coOpITui. [ToHast rpyrina monapHO HECOBMECTHBIX COOBITHIA.
BeposiTHOCTE CyMMBI COOBITHH. Y CTIOBHBIE BEPOSITHOCTH.
BeposiTHOCTE IpOM3BeIeHUST HE3aBUCUMBIX COOBITHI. BeposTHOCTH
HACTYIUICHHSI XOTSI ObI OTHOTO COOBITHS.

®dopmyia nojHoM BeposaTHOCTH. Popmyna baiteca. HesaBucumelie
ncnblTanusa. Cxema bepaynnu. ®opmyna bepnyimm.

[TpakTuueckoe 3anstue. Coyuaiinbie coObITHs. Oniepauy Hal
coObITusIMH. AnreOpa coObITui. ['eoMeTprudeckne BEpOSITHOCTH.

OIIK-1, YK-1




Teopema cnoxeHus BEPOSITHOCTEN MOMAPHO HECOBMECTHBIX
coObITui. [TosHast rpyrna nonapHo HECOBMECTHBIX COOBITHIA.
BeposaTHOCTh cyMMBI COOBITHII. Y CIIOBHBIE BEPOSTHOCTH.
BeposiTHOCTh TpOM3BEICHUST HE3aBUCUMBIX COOBITUI. BeposTHOCTh
HACTYIUICHHSI XOTsI ObI OTHOTO COOBITHS.

®opmyiia nojiHoM BeposaTHOCTH. Popmyna baiteca. HesaBucumele
ucnbiTanus. Cxema bepuymiu. ®opmyna bepnysu.

CamocTosrenpHas padora. J{uarpammer Ditnepa-Bernna. DneMeHTHI
KOMOMHATOPUKH: MPaBUjIa CYMMbI U IPOU3BENICHUS, pa3MELICHUS
0e3 TOBTOPEHHUI, IEPECTAaHOBKH, COYCTAHUSI.

JlokanpHas u uHTEerpansHas Teopemsl Jlamnaca. [IpenenbHas
teopema Ilyaccona

20

3ananus A1 CaMOCTOSITENIbHOM pabOoThl, B TOM YHUCIIE BHITIOJIHEHHE
KP, PI'P

Crnyuaitnbie coObiTus. Onepanuu Hag cOObBITUSIMU. AnreOpa
COOBITHH. AKCHOMAaTHYECKOE OIPEIETIEHUE BEPOSITHOCTH.
Kiaccuueckoe onpenenenue BeposiTHOCTH. CTaTUCTHYECKOE
ONpEAEIIEHUE BEPOATHOCTH. ['eOMEeTpHUECKHE BEPOSITHOCTH
DneMeHTbl KOMOMHATOPUKH: MTPaBUiIa CyMMbI U IPOU3BEICHUS,
pasmMenieHus 0e3 MOBTOPEHUH, MePECTAHOBKH, COUCTaHUS.
TeopeMa c0KeHHs BEPOATHOCTEN MONAPHO HECOBMECTHBIX
coObITui. [TosHast rpyrna nmonapHO HECOBMECTHBIX COOBITHIA.
BeposaTHOCTh cyMMBI COOBITHII. Y CJIOBHBIE BEPOSITHOCTH.
BeposiTHOCTh TpOM3BEICHNST HE3aBUCUMBIX COOBITHI. BeposTHOCTh
HACTYIUICHHSI XOTSI ObI OJTHOTO COOBITHS.

®opmyia nosHoM BepoaTHOCTH. Popmyna baiteca. HesaBucumele
ncneiTanng. Cxema bepuyiu. @opmyna bepayinm.

60

WNuas koHTaKTHAs paboTa: BRINOJIHEHNE KOHTPOJIbHOU padOThI

IToAroToBKa K 9K3aMEHY

30

IIpoBesieHne dK3aMeHa

4 cemecTp

Bunpl u TeMBl 3aHATHI

KommuectBo
JacoB

dopmupyemsbie
KOMIIETCHLIUU

MaTteMaTHuecKasi CTATHCTHKA

82

IIpakTrueckoe 3ansaTue. JucKkpeTHas ciydaliHas BEJIMYHMHA U 3aKOH
ee pacnpenenenus. HenmpepoiBHas cityyaiiHas BennurnHa. OyHKUus
pacpeneneHus, IJIOTHOCTb PacpeleIeHus, UX B3aUMOCBS3b U
CBOMCTBA. YHCIIOBBIE XapaKTEPUCTHUKH CIIYYaHBbIX BETUYMH.
PacnipeneneHus HenpepbIBHBIX CIIY4aliHBIX BEIUYMH: PABHOMEPHOE,
MIOKa3aTeIbHOE, HOPMAJIBHOE.

3amaun MaTeMaTHYeCKOl CTaTUCTUKH. BbIOOpOUYHBI METOI.
Bapuanuonnsiii psg. ['mcrorpamma, smnupuueckas QyHKIUs
pacripenenenus. Beibopounas cpennsis u nucnepcus. TodeuHble
OIICHKH [TapaMeTPOB paclpeesieHus. IHTepBaIbHbIE OLICHKH.
IIpoBepka cratucTudeckux runores. [lonsarue o kpurepusx
cornacus. Kpurepuit  Ilupcona

8

CamocTtosrenbHas paborta. [luckperHas ciaydaitHas BeTUYHHA U
3aKOH ee pacrnpenenenus. HenpepbiBHas ciiyyaliHasi BETUYUHA.
DyHKIHUA pacpeaesIeHUs, IINIOTHOCTb PaCIPENeICHUs, UX
B3aMMOCBSI3b U CBOMCTBA. YHCIIOBBIE XapaKTEPUCTUKHU CITYHANHBIX
BCIIMYHH.

Pacnipenenenust HeNpepbIBHBIX CIIy4allHbIX BEJIHMUMH: PABHOMEPHOE,

10
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MIOKa3aTeNIbHOE, HOPMAJIBHOE.

3amayn MaTeMaTHIeCKON CTAaTHCTUKH. BRIOOPOYHBIN METO/T.
Bapuanuonnsiii psg. ['ucrorpamma, smnupuueckas QyHKIus
pacnpenenenus. BeiOopounas cpennss u aqucnepcusi. Toueunsle
OILICHKH [1apaMeTpOB pacrpezesieHus. IHTepBalIbHbIE OLICHKHU.
JloBepurenbHblil UHTEpBAIL. JloBEpUTEIbHAS BEPOSATHOCTD.
JloBepuTeNbHbINA HHTEPBAJ JI1 MATEMATUYECKOr0 OXKUAAHUS
CIIy4allHOM BEJIMYMHBI, PACIIPEACICHHON 110 HOPMAJILHOMY 3aKOHY.
IIpoBepka cratuctuueckux runores. [lonarue o kpurepusx
cornacusi. Kpurepuit  Ilupcona.

3agaHus Ui CaMOCTOSITENIbHONW pabOThl, B TOM YHCJIE BBIIIOJIHEHUE
KP, PT'P

JIMcKkpeTHas ciiy4aiiHas BEJIMYMHA U 3aKOH €€ PacIpeeIICHNU.
HenpepriBHas cinyyaiinas BennuuHa. OyHKIUSA pacpeneacHus,
IUIOTHOCTB PaclpeAeeHus], UX B3aUMOCBS3b U CBOMCTBA. YnCI0BbIE
XapaKTEPUCTUKH CIIyYalHbIX BEJINYHH.

Pacnipenienenns HEPEPhIBHBIX CIIyYalHBIX BEIMUMH: PABHOMEPHOE,
IIOKAa3aTeNbHOE, HOPMAIIBHOE.

3agaun MareMaTHYeCKOl CTaTUCTUKH. BbIOOpOUHBI MeTOI.
Bapuanuonsslii paa. I'ucrorpamma, sMnupudeckast yHKIUs
pacripenenenus. Berbopounas cpennss u nucnepcusi. ToueuHsle

OLIEHKH ITapaMeTPOB pacupeneiieHus. MurepBaabHble OIEHKH. 64
Muast KOHTaKTHAs pad0Ta: BEIIOJIHEHNE KOHTPOJIBLHOW pabOThI 0
IToaroTroBka K dK3aMeHY 30
IIpoBeneHne sK3aMeHa 6

Pasnen 5. METOJMUYECKUE VKA3AHHUSI JUISI OBVYAIOLIMXCS TIO OCBOEHMIO
JIACHUTUIMHBI

W3yuenne aucuuminHel "Marematuka' peKOMEHIyeTcss HadaThb C O3HAaKOMJIEHMsI ¢ paboueit
IpOTrpaMMOii, ee CTPYKTypOi M coJepXaHHeM pa3JliesoB. Y4eOHbIH MaTepual CTPYKTYpUpPOBaH,
W3Y4YEHHE  JUCLUUIUIMHBI  OCYIIECTBISAETCS B TEMATUYECKOM  IOCIEA0BATEIbHOCTH.
3aHATHA JIEKIIMOHHOTO THMNA AT CHUCTEMAaTU3UPOBAaHHBIE 3HAHMWS 1O JAUCLUILIMHE
"Matemaruka", KOHUEHTPUPYIOT BHMMAaHHME Ha HamOojee CIIOKHBIX M BaXKHBIX Bompocax. Bo
BpeMs JIEKIIMOHHBIX 3aHATHI PEKOMEHAYEeTCS BECTH KOHCHEKTHpPOBaHHE Y4eOHOro MmarepHaa,
oOpamiate BHUMaHue Ha (POPMYJIHPOBKU M KaTErOPUH, PACKPBIBAIOIIUE CYTh MPOOJIEMBI, SBICHUS
WIH IporLecca; 3a(hUKCUPOBAThH BBIBOJIBI " IIPAKTHYECKHE PEKOMEHALNH.
IlogroToBka K 3aHATHSIM MNPAKTHYECKOI0 THNA BKIOYAET O3HAKOMJIEHHE C IIJJAHOM
MPAKTUYECKOTO 3aHSATHUS; pabOTy € KOHCHEKTOM JIEKIHMM, BBIIOJHEHHE JOMAIlHEro 3aJaHus,
pabory ¢ yuyeOHOH U y4yeOHO-METOAMYECKOW JHUTEepaTypoi, HayYHBIMH H3AAHUSAMH U
AIIEKTPOHHBIMU 00pa30BaTENbHBIMU pPECypcaMM, PEKOMEHJOBAHHBIMU pabodel mporpaMmoi
IUCIHUILIINHEI "MatemaTtuka'.
CopepxaHue caMOCTOSTENbHOI PadoThl onpenensercs padbodeil mporpamMmon TUCIUIUIMHBI
"Matemaruka", OLEHOYHBIMH M METOJUYECKMMM MaTepualiaMM, 3aJaHUAMH M yKa3aHUSAIMU
npenonaBarens. CamocrosiTenbHas padoTa MOXKET OCYIIECTBIATHCS B ayIUTOPHOM M BHE
aynutopHoil (opmax. DPGIEeKTUBHBIM CPEICTBOM OCYIISCTBJICHHS CAMOCTOSTEIBHON paboThI
ABIIIETCS DJIEKTPOHHas HMHQPOPMAIMOHHO-00pa3oBaTelbHasl cpefa YHUBEPCHUTETa, KOTopas
ofOecrieunBaeT JOCTYNl K oOpa3oBaTelbHOM mporpamme, paboueld mnporpamme JUCIUIUIMHBI
"MaremaTuka", K 3JIeKTPOHHBIM OMOIMOTEYHBIM CHCTEMaM, NMPO(eCCHOHATBHBIM 0a3aM JaHHBIX U
MH(POPMALIMOHHBIM CIIPABOYHBIM CUCTEMaM.

V3yyeHune ancumnavHbl "MaTteMaTtnka" BKIHOUAET BbINOJHEHNE pacuéTHO-rpadpuueckux pabor n
KOHTPOJIbHbIX paborT.



Tpe6oBaHusa k pacueTHo-rpaduueckoin pabore:

BbinonHeHne pacyeTHo-rpadmueckonn paboTbl CTPOUTCA Ha CaMOCTOSTENbHOM W3y4YeHUW CreuunanbHOM
JTepaTtypbl, COOTBETCTBYHOLWMX MHPOPMALMOHHBIX CMpPaBOuUHbIX MaTepuanoB. PacueTHo-rpaduyeckas
paboTa COCTOUT M3 ABYX YacCTell — TEOPETUUECKON U MPaAKTUYECKOW M HOCUT HayuHO-UCCAe0BaTeNbCKUA
xapaktep. OCHOBHblE MONOXEHUS U BbIBOAbI MO TEOPETUYECKMM BOMPOCAM AOJXHbI 6bITb 06OCHOBaHbI 1
MOAKPEenaeHbl COOTBETCTBYIOLLMM TEOPETMUYECKMM U dakTMyeckMM maTtepuasom. Tema n odopmieHue
pacyeTHO- rpaduyeckon paboTbl COrNacoBLIBAETCS C NPENoaBaTeeM.

MpuvmepHbIie TemMbl pacyeTHo-rpadunueckrx paboT: MeToAbl BbIUMCIEHUS OMpeaevTeNnein mMaTpul, n- oro
nopsAKa; MHOXECTBa, AEWCTBMA Haj MHOXECTBaMW; JIMHENHbIe OMepauun Haj BEKTOPaMmu; BblYMCIEHMe
npezenoB GYHKUMK; UcCaefoBaHWE QYHKUUA NpY MOMOLUM MPOU3BOAHBIX; AENCTBUS C KOMMAEKCHbIMU
yncnamy; reoMeTpuyeckne 1 dusMyeckMe MNPUIOXKEHWUA OMPEeAENeHHOIrO WHTEerpana; JIMHenHble
HeoAHOPOAHble cUcTeMbI AnddepeHLManbHbiX YypaBHEHUR; pagbl Pypbe; psgbl B KOMMJIEKCHON MAOCKOCTU
(uncnoBble  pagabl, CTeMeHHble  psaabl, psg  Telnopa; NpUBAUKEHHOE  pELUeHWE  YpaBHEHWN.
WHTEPMONIMPOBAHNE; BEPOATHOCTHAs MOJE/b IKCMEPUMEHTA C KOHEUHbIM YMCAOM MCXOA0B; BEPOSTHOCTb
OTKJIOHEHWs OTHOCUTE/IBHOM YacTOTbl OT MOCTOSIHHOW BEPOATHOCTU B HE3ABUCUMBbIX UCMbITAHUSAX.

Mpwv BbINOJAHEHWM pacyeTHO-rpadunueckor paboTbl MPUMEHSOTCS, Kak MpaBu/Io, COBPEMEHHbIE PaCUYeTHO-
rpaduyeckve 1 MaTEMaTUYECKUE METO/bI; METOAbl aHaIN3a; OLIEHKM; CPaBHEHWS 1 T.A.

PacueTHo-rpaduryeckas paboTta AoKHa MMETb, MPUMEPHO, CeAYIOLLYIO CTPYKTYpPY:

TUTyNbHBI ANCT

Copep>xaHue

TeopeTtuyeckunin Bonpoc

MpakTnyeckne 3agaHna

CnncoK NCnoab30BaHHbIX MCTOYHNKOB

MpunoxeHuns (Npn HeobxoaMMOCTH).

[TepponnuHOCTh MpoOBeAeHUS, (GOPMBI TEKYIIErOo KOHTPOJIS YCIIEBAEMOCTH, CUCTEMa OLIEHUBAHUS
xona OCBOECHUA JUCIIAILINH IIPEJICTABIIEHBI B paboueit IIporpamMme.

®DopMoii TPOMEKYTOYHOU aTTeCcTallMy MO TUCIUILUIMHE "Matematuka" sBisieTcs IK3aMeH BO 2, 3
u 4 cemecTpax.

Paznen 6. MATEPUAJIBHO-TEXHUYECKOE n YYEBHO-METOANYECKOE
OBECIIEYEHHUE JUCHUIUINHBI

6.1. Y‘-Ie6HO-MCTOI[I/I‘-ICCKOC obOecrnieucHue

KoauuectBo
9K3EMILISIPOB TIEYATHBIX
NoeNe . W3IaHUHN, UMEIOIIUXCS B

CnucoK HCTIONTb3yeMOH JTUTePaTypPhl
n/n OuOJIHOTEKE, HITH
JJIEKTPOHHBIN apec U3JaHus
(pecypca) B cetn MHTEpHET

YYEGHBLIE, YYEBHO-METOAMYECKHNE 1 HAYYHBIE U3JIAHMA

1. |C60pHHK 3aja4 1o Beicuieii Matemaruke [Tekct] : ¢ | 140




KOHTPOJIbHBIMH PaOOTaMH : Pl M HHTETPANbl, BEKTOPHBIA U
KOMIUICKCHBIA ~ aHa/u3, JudQepeHnaIbHbple  ypaBHEHUS,
TEOpHsl BEPOSITHOCTEH, ONEpaliOHHOE MCYHCIIeHHEe. 2 Kypc /
K. H. Jlynry [u np.] ; nox pea. C. H. ®eauna. 7-e uzn.
Mockpa: AMPUC-TIPECC, 2011. - 589, [1] c. ISBN 978-5-
8112-4074-6. Dx3emmuisapsl: Bcero 140.

COopauk 3amad mo Beicmield wmartematuke [Tekct] @ ¢
KOHTPOJBHBIMU  paboTamu nuHeWHas — anreOpa,
aHAJIUTUYEeCKass TEOMETPHUS, OCHOBBI MaTeMaTH4eCKOro
aHanm3a, komiuiekcHsle yucna. 1 xype / K. H. Jlynry [u ap.].
9-¢ m3n. Mocksa: Atipuc-Ilpecc, 2011. - 574, [1] c. ISBN
978-5-8112-4389-1. Dx3emruisapsl: Bcero 77.

77

[Tucemennsiid, Imutpuit TpodumoBud. KoHCIeKT nekmnuii mo
Beiciield matemaruke [Tekcr]| : [mommseii xype] / . T.
IIncemennbrid. 15-e u3n. Mocksa: AP'IPI/IC-HPECC, 2018. -
602, [1] c. ISBN 978-5-8112-6472-8. Dx3eMmiasapsl: Bcero 9.

Bricmias MaTeMaTuka B yrpaKHEHHsIX U 3ajaa4ax [Tekct] : B
2 4. : [yue6HOE mocobue mist By3oB] / I1. E. Jlanko [u ap.]. Y.
1, 2015. - 368 c. ISBN 978-5-94666-566-7. DK3eMIuIsphbI:
Bcero 23.

23

Bricmias MaTeMaTuka B yrpakHEHHsIX U 3ajaa4ax [Tekct] : B
2 4. : [yue6HOE mocobue mist By3oB] / I1. E. Jlanko [u ap.]. Y.
2, 2015. - 448 c. ISBN 978-5-94666-567-4. DK3eMIUISpHI:
Bcero 27.

27

@OyHKIUM HECKOJIbKUX NepeMeHHbIX [Tekcr] : cO. 3amaHuii
JUISL CAaMOCTOSIT. pabOThI CTYJIEHTOB TEXH. CHELMaIbHOCTEN /
M-Bo oOpaszoBanusi u Hayku P®, ®I'bOY BIIO "IloBomx.
roc. TtexHon. yH-t"; [cocT.. FO. A. Benepuuxona, JI. H.
Ilapagyrmurosa, I1. A. ®umenko]. Momkap-Oma: IIT'TY,
2012. - 26 ¢. Dx3emmapsl: Bcero 112.

112 /
https://portal.volgatech.net/b
ooks/Vedernikova_Funkcii_n
eskolkix_peremennyx.pdf

MuxanapoBa, Omnbra BacunbeBHa. JluneiiHas anre6pa.
BextopHas anrebpa. AHanutuueckas reomerpus [Tekct] :
y4eOHO-MeToJMuecKkoe Mmocobue mo pasnenam "JIuHeiHas
anrebpa", "BekropHas anredpa", " AHanmuTUYeCKast
reometpuss"  aucuummiuHel  "Marematuka" </ O. B.
Muxanaposa, C. H. Cycanunna; MuHHCTEPCTBO HayKu U
BbIcIero oopasosanus Poccuiickoit @eneparn, ®I'bOY BO
"[ToBomkcKku rocyJapCTBEHHBIN TEXHOJIOTMYECKUI
yaupepcuter". Momkap-Ona: III'TY, 2024. - 107 c. ISBN
978-5-8158-2402-7. Dx3eMIsgpbl: Bcero 2.

2/
https://portal.volgatech.net/b
ooks/Mikhadarovaineynaya
algebra_Vektornaya algebra
_Analiticheskaya_geometriy

a_2024.pdf

Harancon, MW. II. Kparkuii Kypc BbICIIEH MaTeMaTHKU
[DnexTpoHHBI  pecypc] yaeOHoe mocobue / WU. IL
Harancon. 10-e u3a., crep. Canxr-IlerepOypr: Jlans, 2022. -
736 c. ISBN 978-5-8114-0123-9.

https://e.lanbook.com/book/2
10320

COopHUK UHIUBUAYATBHBIX 33JaHUI 110 BBICIICH MaTeMaTHKe
[Tekct] : yueG. mocoOue sl CTYyIEHTOB HWHXKCHEP.-TEXH.
cnenuanbHocTeit By30oB : B 3 u. / [A. II. Pabymko, B. B.
bapxatos, B. B. Jlepxasen, U. E. FOpyTs] ; mox o6m1. pex. A.
I1. Pabymko. Y. 1, 2005. - 269 c. ISBN 5-339-00326-4.
OK3eMILIpEI: Becero 186.

186

10.

NunuBuayanbHble 3aaHus MO BbIciIed maTemMaTuke [Tekcr]
: [yae0. mocoOue /It CTYJICHTOB TEXH. CIIEUATbLHOCTEH

48




By30B] : B 4 4./ A. Il. PsaGymiko [u np.] ; mox obmr. pex. A. I1.
Psa6ymko. Y. 1 JluneitHass u BeKTOpHas anredpa.
AnanmuTrueckas TeOMETPHSL. Juddepennmanbroe
ucuucienue GyHKUUN OJHOU mepeMeHHo#. 6-¢ u3a., 2011. -
303, [1] c. ISBN 978-985-06-1999-0. Ox3eMIuIsipbl: BCEro
48.

11.

NuauBunyansHble 3aaHus MO BhICHIEH mMaTeMatuke [TekcT]

[yaeb. mocobme misi CTYACHTOB TEXH. CIHEIUAIBHOCTEH
By30B] : B4 4./ A. Il. PaOymko [u ap.] ; mox. obmr. pen. A. I1.
Pabymxko. Y. 2 : KommnekcHsle yucna. Heompenenenusie u
orpezieNicHHbIe UHTETpaJIbl. OYHKIMM ~ HECKOJIBKHUX
IIEPEMEHHBIX. OOBIKHOBEHHBIE g depeHIaIbHbIe
ypaBHeHus. S5-¢ uzn., 2011. - 395, [1] c. ISBN 978-985-06-

1998-3. Dx3eMIuipel: Bcero 48.
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OJIEKTPOHHBIE OGPA3OBATEJIGHBIE PE

CVYPChbI

1. |Hayunas snexkrponnas oubnuoreka eLIBRARY.RU

http://elibrary.ru

6.2. MaTtepuanbHO-TeXHUYECKas 6a3a v MPorpaMMHOE 00ecrieueHue

NeNe | Ayauropuu st npose- | [lepeueHb 0CHOBHOrO 000pyJOBaHUS [Mporpammuoe
/Tl |ACHUS YIeOHBIX 3aHSATHH, obecrnieueHue
CaMOCTOATENBHOM pabo-
ThI U ITPOBCACHUS I'OCYy-
JIapCTBEHHOM UTOTOBOM
aTTeCTAlluU
1. 527 (1) JHocka mapkepnas 120x240 cm (1),[Microsoft Windows
XKK- manens Sharp PN-L602B 60"|Enterprise, Microsoft

(152 cm) B kommiekre (1), Komonku
MICROLAB SOLO15 (1),
Mukpopon  Shure  WLI8S (1),
Muxkwmepsasii  nynsT  YAMAHA
MGI10XU (1), Hoyroyxk ASUS
K53SC 15,6" (1), IlepconanbHbIi
komibioTep-Mono6sok Dell Inspiron
3277 21,5" Full (1), IIpoekrtop
mynbTuMeanitHeI Hitacht CP-EX250
¢ kpemnenweM (1), Kowmiiekr

Office Standard, Arent
Dr.Web, Kommaekr IIO
JUTSL PEIICHUsS OCHOBHBIX
MOJIb30BaTEIbLCKUX 3a/1a4

Paznen 7. ®OPMblI KOHTPOJIA OCBOEHUA AUCHUIIMHBI/ ®OHJ OLEHOYHBIX

CPEJICTB

KpI/ITepI/II/I OLICHUBAHUA MHAWUKATOPOB NOCTHXKCHUA KOMHeTeHHI/Iﬁ HaITpaBJICHEI HaA:
- YCBOCHHUC TCOPCTUUCCKOTO MaTCpHraia (06’BCM 3HaHHﬁ, rny61/1Ha YCBOCHI/ISI), npeayCMOTPCHHOT'O

paboueii mporpaMMoii;

- YMEHHWE u3JaraTh MaTepuan (Y4eTKOCTh, TPAMOTHOCTb H3JIOKEHHUS Marepualia, TOYHOCTh U
MOJTHOTA BOCITPOU3BEICHUS YIeOHOTO MaTepHraa);
- YMEHHE MPUMEHAITH TEOPETUUESCKUE 3HAHUS MPU PEUICHUH MPAKTUIECKUX 3aJaHUi.
IIIxana OIICHUBAHMIA IMPEACTABIICHA HUXKCE.

YpoBeHb
c(hopMUPOBAHHOCTH [xana
Kputepun oneHrnBanus
JJIEMEHTOB OIICHUBAHMSI
KOMITETEHIINH
[Toporosbiii OO0yuaromuiicsi IMEEeT 3HaHUS OCHOBHOTO MaTepHaia, YIOBJIET-




YPOBCHb MIpOoABJIACT YMCHHC JIOTUYHO €ro unajaratb, HO MOXET| BOPHUTCIBHO
AO0IYCKAaTb HCTOYHOCTH B N3JI0KCHHUU Marcpuajia,
HCOOCTAaTOYHO IIPABUJIBHBIC (])OpMy.]'II/IPOBKI/I, HUCIIBITBIBACT
3aTPYAHCHUS B BBIIIOJIHCHUH ITPAKTUYCCKUX 3aJaHui.

[IpoxBunyThili  |OOyuaromuiicsi TBEpAO 3HAET NPOrPAMMHBIA MaTepHall,| XOpPOIIO

YpOBEHB u3JlaraeT €ro IpaMOTHO U IO CYILECTBY, HE JOIyCKaeT
CYLIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOMPOC, IPABUIHHO
MPUMEHSAET TEOPETUYECKUE TMOJOKEHHUS TPU  PELICHUU
MPAKTUYECKUX BOIPOCOB U 3ajay, BIaZeeT HEOOXOIUMBIMU
HaBBIKAMU U IIPHUEMaMH UX BBINOTHEHUS

Bricokuii ypoBeHb |OOydaromuiicss TJIy0OKO W MPOYHO YCBOWJ MPOTPAMMHBIA| OTIUYHO
Marepuai, TpaMOTHO M JIOTUYECKH CTPOMHO €ro H3Jjaraer,
JlaeT MCUEPIIBIBAIOIIME OTBETHI HA MTOCTABIEHHBIE BOIIPOCHL. B
OTBETE TECHO YBS3BIBACTCS TEOPHUS C MPAKTHKOH, IIPU ITOM
oOyuarolmuiicss He  3aTpydHsAeTCs C  OTBETOM  IpHU
BUJIOM3MEHEHUU  3aJlaHus, CBOOOJHO  CIIpaBJsieTCs C
3alayaMM, BOMPOCAMHM U JIPYTUMH BHJIAMU MPUMEHEHUS
3HAHWW, II0Ka3bIBa€T 3HAKOMCTBO C MOHOTrpaduueckoi
JTUTEPATypO, TMEPUOJUYECKUMH HU3JaHUSIMH, MPABUIHHO
00OCHOBBIBACT TMPHUHATBIC PEHICHUS, CBOOOJHO BJaJaCeT
Pa3HOCTOPOHHMMHU  HaBbIKAMH, MpPHEMAaMHU  BBINOJTHEHUS
MIPaKTUYECKUX paboT

7.1. IlpoMexxyTouHast aTTecTalus 00y4Jaromuxcs
[TpomexxyTouHast aTrTecTarysl 00y4JarouIMxcs HallpaBJieHa Ha OICHHBAHHE Pe3yIbTaTOB OOYy4EeHUS
[0 TUCLUIUIMHE (MOYJII0) ¥ IPOBOJUTCS C UCIIOJIb30BAHUEM (DOH/I0B OLIEHOYHBIX CPEJICTB.

[IpuMeppl THUHOBBIX KOHTPOJBHBIX 3aJaHui M3 0a3bl (OHJAa OILEHOYHBIX CPEICTB IO
o0pa3oBaTeNbHON IpOrpaMMe.

IMpumep >K3aMeHANIMOHHOTO OHJIeTA

oBoJKCKMI TOCYAaPCTBEHHBIH TEXHOJIO0THYeCKHIl YHUBEPCUTET
3K3AMEHAIIMOHHBIN BUJIET Ne 7

o AucIHuILIHHe «MaTeMaTuka»

1. Teopemsr auddepennpansaoro ucuncienus (Pomus, Komm). [Ipasuito Jlonmrais.

2. lousaTue GyHKINU HECKOJIBLKUX MepeMeHHbIX. CIIOCOObI MX 3a1aHuUs.
3. Haitzmre ipenert: lim((x°-1)/(x®-1)) ecam X ctpemutcs k 6€CKOHEYHOCTH.

4. Haiinure npoussonuyto Gpyuxuuu p'x - Y = COS \/X.

3aBenywmmii kageapoi (B.I''HaBogHoOB) «__ » 20

Kpurepuu onennBanus

IToporoselii ypoBeHb — peneno 40-60 % 3agannii
IIpoasunyTHIii ypoBeHb —pemeno 60-80 % 3axanuii

Boicoknii yposens — pemreno 80-100 % 3ananmii



Mpumepbl TUNOBbIX KOHTPO/IbHbIX 3a4aHUA

1. BBIYMCIUTB ONIPENEIUTED.
2. PemnTh cucTeMbl IMHEWHBIX ypaBHEHUH 110 Gpopmynam Kpamepa u MaTpuyHBIM METOJIOM.

3. UccnenoBaTh U pemuTh cucteMy MeToioM ['aycca.

[Iepeuenb BOPOCOB AJIsl HPOBEACHUS MPOMEKYTOUHOM aTTECTALIU
Bonpocs! 1718 NpoMe:KyTOYHOT0 KOHTPOJIS 1o AucuunjiuHe "MartemaTuka" :

1. Martpuipsl. OCHOBHEIE ONIpPEAETIECHUSI.
2. Omnepanuu Hag MaTpuniamu. CBOKWCTBA Onepaliil HaJ MaTpullaMHu.
3. Omnpenenutenu Matpuil. OCHOBHBIE CBOWCTBA ompeaenuteneil. OnpenenuTennd MaTpull BTOPOTo U

TPETHETO MOPAAKOB.

4. OnpenenuTeny MaTpHIl N-0T0 MOPAAKA. MeTOAbI BEIYUCICHUS.

5. Panr maTpunel. MeToapl BEIYHCICHHUS.

6. O6patHas MaTpuna. Beraucinenue o6paTHON MaTPHUIBL.

7. Cucrema n IMHEWHBIX ypaBHEHHN ¢ n Hen3BecTHhIMUA. Meton Kpamepa.

8. Cuctema n TUHEHHBIX YPaBHEHUH C N HEM3BECTHBIMU. MeTo 00paTHOI MaTpHIIbL.

9. Cucrema m TUHEHHBIX ypaBHEHUH ¢ n Heu3BecTHRIMU. Teopema Kponekepa-Kanemnu. Meron ["aycca.
10. TpexmepHoe npocTpaHCTBO. BekTopkl. JIMHEHbIE Onepayy HaJl BEKTOPAMHU.

11. JIuneliHo-He3aBUCUMBIE CUCTEMBI BEKTOPOB. ba3uc.

12. IIpoexkuust BekTOpa Ha och. Pa3noxeHne BEKTopa o opTaM KOOpAMHATHBIN oceil. Moaynb BeKTopa.

Hampasistoniyie KOCUHYCBI.
13. JlelicTBYs Hall BEKTOpaMH, 3alaHHBIMU IPOEKIUSIMU.

14. CkassipHOE IPOU3BEICHHIE BEKTOPOB U €T0 CBONCTBA. JIJIHHA BEKTOPA, YToJ MEXIy ABYMs BEKTOPAMHU.
BelpakeHne CKalsIpHOro NpOU3BEACHUS YEPE3 KOOPAUHATEL

15. BexTopHoe npousBeneHue IByX BEKTOPOB, €T0 CBOICTBA. BhIpakeHHUE BEKTOPHOI'O MIPOU3BEIEHUS YEPE3
KOOpAMHATHI.
16. CMellaHHOE TPOU3BEJEHUE BEKTOPOB, €ro cBoiicTBa. 'eoMeTpuueckuil cmbici. BeipaxxeHue

CMCHIAHHOTO MPOU3BECACHUS UCPE3 KOOPANHATHI.

17. Cucrema KOOpAWHAT Ha IJIOCKOCTU: OCHOBHBIC TOHATH, OCHOBHBIC IPHUJIOXKCHUS MCTOJa KOOpAWHAT,
HpeO6pa30BaHI/Ie CHUCTEMbI KOOpAWHAT.

18. YpaBHeHus npAMoi Ha m1ockocTH. OCHOBHBIE 3a[1a4H.

19. JIunuu BrOpOro nopsiaka Ha mIockocTd. OCHOBHbIE NOHATUSA. OKpPY/KHOCTb.
20. Jlunuu BTOpOro nopsaka Ha I0cKoCcTH. OCHOBHBIE MOHATHUS. DIUIHIIC.

21. JluHum BTOpOTO TIOpsiIKa Ha TIOCKOCTH. OCHOBHEIE MOHATHS. [ Mnepbora.
22. Jluaum BTOpOTO MIOpsiAKa Ha TuIOCKOoCcTH. OCcHOBHBIC MOHATHS. [Tapabona.

23. JluHum BTOpOTO TIOpsiIKa Ha TIOCKOCTH. OCHOBHEIC MOHsTHSA. OO0I11ee ypaBHEHHE JIMHUI BTOPOTO



24.
25.
26.
27.
28.
20.
30.
31.
32.
33.
34.
35.
36.
37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.
48.
49.
50.
51.
52.
53.
54.

55.

TOPSIIKA.
YpaBHEHHE IOBEPXHOCTH U JIMHUU B MPOCTpaHCTBE. OCHOBHBIC TOHSTHSL.

YpaBHEHUS ITIOCKOCTH B IIPOCTPAHCTBE.

VYpaBHeHust IpsIMON B IPOCTPAHCTBE.

IpsiMast ¥ TUTOCKOCTH B IPOCTPAHCTBE.

L{unuHIprYecKre MOBEPXHOCTH.

IoBepxHocTH Bparienus. KoHn4eckue moBepXHOCTH

Kanonnyeckue ypaBHEHUS TOBEPXHOCTEH BTOPOTO MOPSIKA.

MHokecTBa: OCHOBHBIC TIOHSTHS, OTIEPAIIUH HAJl MHOXKECTBAMH, AUarpaMmsl Ditepa-BenHa.
Yucnoseie pyHkmun. CriocoObl 3a1aHUs ¥ CBOMCTBA.

OO0patHble u cinoxHble QyHKIMH. Kiaccupukanus 3eMeHTapHbIX (QYHKITHH.

IIpenen uncnoBoii mocneaoBatenbHOCTH. [Ipenen GpyHkmy B 6eckoHeqHOCTH (TIpH ).
[Ipenen ¢pynxunu B Touke. OMHOCTOPOHHUE TIPEICIBL.

beckoneuHo Maibie PYHKIIMU M UX CBOHCTBA. DKBUBAJICHTHBIC OECKOHEYHO MAJIbIC.
Beckoneuno OombIve GYHKIIMA U HX CBOHCTBA.

TeopeMsl 0 CBsI3M OECKOHEYHO MO (DYHKITNH U (PYHKINN, UMEIOIIEH Ipe/iel, O eTHHCTBEHHOCTH
npezena.

Teopema 00 OrpaHUYEHHOCTH (PYHKIIMU, IMEIOIICH MTpee)l.
TeopeMbl 0 Ipejiesie CyMMBbI, TPOU3BEAECHUS U YACTHOTO.

Teopemsl cyliecTBOBaHUS Ipeena.

IlepBrIil 3aMeUYaTeNbHBIN TPEACII.

Bropoii 3ameuaTenbHblil Ipeaes.

HenpepriBHBIC QyHKIMA. Y CITOBHE HEMIPEPBIBHOCTH. TOYKH pa3phIBa.
CaoifcTBa (pyHKINH, HEMPEPHIBHBIX HAa OTPE3KE.

3ajauu, NPUBOSIINE K MOHATHIO MTPOU3BOIHOM. OnpeaeneHne nporu3BogHoN. MexaHnueckuii u
TE€OMETPUYECKHUI CMBICI TPOU3BOJIHOM.

HenpepriBHOCTS 1 A depeHInpyeMocTs (pyHKINIA.
OcHoBHBIE NpaBuiIa AUQQepeHInpoBaHHUS.

ITpousBoHbIe 37eMEeHTapHBIX YHKINK. Tabauma npon3BoaHbIX.

Hduddepennman dpyakuuu. MapapuanTaocts Gpopmer quddepennmana. [Ipumenenue quddepernuana.

[IpousBoansie n TudQepeHIIaIB BBICIINX TOPSIKOB.

OcHoBHbIe TeopeMbl T depeHnnansHoro ncuncienus (teopemsr Gepma, Poms, Jlarpanxka, Komm).

IIpaBuno Jlonurans.
MOHOTOHHOCTG (DYHKIIUH B IPOMEKYTKE.

3KCTp€MyMBI (I)yHKHI/II/I. HCOGXOI[I/IMOC 1 JOCTAaTOYHOC YyCJIOBUAL.
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57.
58.
59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.
81.

82.

Hanpasnenue BeImykinocTy rpadrka QyHKIIMHA, TOYKH ITeperuoa.

AcumnToTsl Tpaduka pyHKIuu. Cxema ucciaeoBaHus GyHKIUN U IOCTPOeHUE rpaduka.
Paznoxenue B pan Teitnopa, MaknopeHa.

Pasnoxenue B psiz 3IeMEHTAPHBIX (QYHKIIUH.

OcHOBHBIE IIOHATHA, CBA3aHHBIC C KOMIIZICKCHBIMH YU CJIaMH. FCOMCTpI/ILICCKOS I/I306pa)I(CHI/IC
KOMIIJICKCHBIX YHCCII.

q)OpMI)I 3aIlIiCl KOMIIJICKCHBIX YHCCII.
Cnoxxenne YMHOKCHHUE, BBIYUTAHUEC KOMIUICKCHBIX YHUCEIL. BriBog (bOpMyJ'I. HpHMepr

JleneHue KOMIUIEKCHBIX uucen. M3Bnedenue KopHel n3 KOMIUIEKCHBIX 4ncel. BoBoa (opmyi.
IIpumepsl.

OyHKIIMK MHOTHX TiepeMeHHbIX. OcHOBHBIE TOHATHA. [Ipenen pynakuu ®HII. HenpepsiBHOCTB
¢ynkun nByx nepemeHHsIX. Colictea ®HII, HenpephIBHBIX B OrpaHUYEHHOMN 3aMKHYTOH 001acTu.

YacTHble IPOU3BOJHBIE IIEPBOTO MOPAAKA U UX TEOMETPUUECKUN CMBICI. YacTHbIE IPOU3BOAHBIE
BBICILIUX MOPSIAKOB.

Juddepenrupyemocts u nonuslil muddepeniman GHIIL. [Ipumenenue noiaHoro auddepeHmana k
IpUOIIIKEHHBIM BRIYUCIEHUAM. JluddepeHiuasl BRICIINX MOPSAKOB.

IIpousBoanas cnoxuoit ®HII. [TonHas npousBoaHast. THBapHaHTHOCTE (POPMBI IIOITHOTO
muddepenimana. JuddepeHiupopanue HesIBHON (QyHKIIUH.

KacarenbHast I0CKOCTb U HOpMaJIb K ITOBEPXHOCTH.

OKeTpeMyMBbl QYHKIIMH MHOTUX IlepeMeHHbIX. OCHOBHBIE MOHATHS. HeoOxoanmble 1 focTaTOUHbIE
yCJIOBHA 3KCTpEMyMa.

HawnbGospee 1 HauMeHbIIee 3HaYCHUS (YHKIIMN B 3aMKHYTOM 00nacTh. [IpuBecTy 00s3aTenbHO
IpUMEp C NOAPOOHBIM PEIICHUEM.

IlepBoobOpasHas u HeolpeAeIeHHBIN nHTerpan. CBOHCTBa HEONPEACICHHOTO HHTETpaa.
Tabnuna nHTErpanos. Beraucienne HHTErpaqoB METOIOM HETIOCPEICTBEHHOTO MHTETPUPOBAHHS.
3aMeHa NepeMEHHON U UHTErPUPOBAHHUE 10 YACTSIM B HEOIPEAEIEHHOM HHTErpae.
WHuTerpupoBanue panuoHaIbHBIX (HYHKITHH.

WHTerpupoBaHie HppanioHATEHBIX (YHKIIHH.

WuTerpupoBanne TpUTOHOMETPUIECKUX (DYHKIIHI.

«bepymmecs» n «HedepyIHecs» HHTETPAIIBL.

OnpeneseHHbIN UHTErpal Kak MIpeJiell UHTErPaIbHON CYMMBI.

3agaun, IpUBOIAIINE K ONIPeACICHHOMY UHTETpaiy. ['eoMmeTprdeckuil 1 GU3HMIECKUN CMBICT
OTIPEICNICHHOTO HHTETpaja.

CBolicTBa OIpEEICHHOIO HUHTErpaa.
OnpeneneHHbIi HHTErpall ¢ IepeMeHHBIM BepxHuM npeneiom. ®opmyna Herorona-JleiOHua.

MeTobl BEIYKCIICHUS ONpECACIICHHOI'O MHTErpaJia: qaopMyna HB}OTOHa-.HeI\/'I6HI/IIIa, HUHTCTPUPOBAHUE
HOI{CTaHOBKOﬁ, HUHTCTPUPOBAHUE IO YACTAM, UHTCTPHUPOBAHUEC YETHBIX U HCUCTHBIX d)yHKHI/Iﬁ B
CUMMCTPUYHBIX IMPpEACIax.
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89.
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11.

12.

13.

14.

15.

16.

17.

18.

19.

HecoOcTBeHHbIe HHTETpaNBI 1-TO poa.

HecoOcTBeHHBIE HHTETPAIIBI 2-TO poJa.

CxeMbl IPUMEHEHHS OTIPEICTICHHOTO HHTErpaia. Beraucienue miomasiei miockux Guryp.
CxeMbl MpUMEHEHUs OTIPEIEICHHOTO HHTerpaia. BeraucieHue IIuHbI JyTH MIIOCKON KPHBOMH.
Cxembl IpUMEHEHHUS OTIPENIEIICHHOr0 HHTerpasia. Beruncinenue oobeMa Tena.

CxeMbI IPUMEHEHHS OTIPEeTICHHOTO HHTETpaja. BrIaucinenue mioma i MoBepXHOCTH BPAIICHHSL.

CxeMbl IPUMEHEHHUS OIIPENIEIIEHHOr0 HHTerpaia. MexaHuueckue IpuioKeHus OlpeeIEeHHOro
UHTErpaja.

Bonpocs! UIsi TPOMEKYTOYHOI0 KOHTPOJIA N0 AucuuninHe "Maremaruka' 3-ii cemecrp:

Oo6mue cBeneHus o mudGepeHITHaIBHBIX YpaBHEHUAX. 3a1a9u, MPUBOIAIINE K JudGepeHInaTbHBIM
YPaBHEHUSM.

OCHOBHEBIE MTOHATHSA, OTHOCSIIHECS K TUPPEepPeHIINATHHEIM YPaBHEHISAM 1-TO mopsaKa. Y paBHEHHS C
pa3ensoIMUCA IEPEMEHHBIMH.

OnHopoaHble TudGepeHITaTbHbIe YPaBHEHUS 1-T0O TIOpsIIKa.

Jluneitnsie qudepeHManbHbIe ypaBHEHUS 1-ro nopsiaka. YpasHeHus bepHymu.
YpaBHeHus B MONHBIX auddepernnanax. UHTerpupyomuii MHOKUATEb.

OCHOBHBIE MOHATHSA, OTHOCSIIHECS K TUPPEepeHIINaTbHBIM YPABHEHHUSIM BBICIIUX TTOPSIKOB.
YpaBHEHHUS, TOITYCKAIOIINE TOHWKECHUE MTOPSIIKA.

Jluneitabie qudhepeHManbHbBIe YpaBHEHUS BBICIINX MOPSAKOB. JInHeiHbIe oqHopoaHbIe /1Y BTOpOro
nopsiaxa.

Jluneitabie qudhepeHManbHbIe YpaBHEHUS BBICIINX MOPsAKOB. JIMHeHbIe oqHOpoaHbIe Y N-ro
nopsiaxa.

Huterpuposanune JIOAY BTOpOTO MOpSIIKA ¢ MOCTOSHHBIMU Kod(druuueHTamu. MHTErprpoBanme
JIOAY n-ro mopsiaka ¢ MOCTOSHHBIME KO (DHUIIHEHTaMHU.

Crpykrypa obero pemenus JIHAY Broporo nmopsiaka. MeTos Bapuaiiy MpOU3BOJIBHBIX MTOCTOSHHBIX.

HuTterpupopanue JIHY BTOporo nopsaka ¢ moCTOSTHHBIMEA KO3 PHUIIMEHTAMH U TIPAaBOH YacThIO
cneransHoro Buaa. Materpuposanue JIHY n-ro nmopsaka (n>2) ¢ mOCTOSHHBIMU KO3 (OUITUCHTAMU H
MpaBOM YacCThIO CIIEIUAIBHOTO BUIA.

OCHOBHEBIC TOHATHS, OTHOCSIIIHECS K cucTeMaM uddepeHnanbHbIX ypaBHeHHH. HTeTprpoBanme
HOPMAJIBHBIX CHCTEM.

Cuctemsl TuHEHHBIX JIY ¢ TOCTOSHHBIMU KO3 HIIHECHTAMH.

OCHOBHEBIE TOHATHS, CBSI3aHHBIC C ABOMHBIM HHTETpaioM. ['eoMeTpuueckuii 1 pru3ndIecKuil CMBLI
JIBOMHOTO MHTETpaIa.

OCHOBHBIEC CBOMCTBA JIBOMHOTO HWHTErpaia. Brruncnenue JBOMHOTO HWHTCErpajia B ICKAPTOBBIX
KOOpAWHATax.

Brruncnenue JBOMHOTO HMHTErpaJia B OJSIPHBIX KOOPAWHATAX. HpI/I.]'IO)KeHI/ISI JIBOMHOTO HHTCIrpaia.

OcHOBHBIC IIOHATHA, CBA3aHHEBIC C KpI/IBOJ'II/IHeI\/'IHBIM HUHTErpajioM 1-ro poaa. Beruucnenue
KpHBOJ’IHHeﬁHOFO HHTCIrpaia I-ro poaa.

OcHOBHBIC IIOHATHA, CBA3aHHEBIC C KpI/IBOJ'II/IHeI\/'IHBIM HUHTErpajioM 1-ro poaa. HeKOTOpBIe MMPUITOKCHUA
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KpHBOJ’IHHeﬁHOFO HHTCIrpaia I-ro poaa.

OCHOBHBIE TTOHSTHS, CBSI3AHHBIE C KPUBOJIMHEHHBIM MHTETPAIOM 2-T0 poja. Berancnenue
KPUBOJIMHEWHOTO MHTETrpaia 2-ro poja.

®opmyna OcTporpajackoro-I'prHa. Y caoBusl HE3aBUCUMOCTH KPUBOJIIMHEHHOTO MHTErpana 2-ro poaa ot
IIyTH UHTETPUPOBAHUSL.

OCHOBHbI€ MTOHSTHUS, CBSI3aHHBIE C KPUBOJMHEWHBIM MHTETpajioM 2-To pojaa. HekoTopsle npuioxxeHus
KPUBOJIMHEMHOTO UHTETpasia 2-ro poja.

OCHOBHBIC MTOHATHS TOBEPXHOCTHOT'O MHTErpaia 1-ro poaa. BerunciieHre MOBEPXHOCTHOTO MHTETpaa
1-ro pona.

OCHOBHbIE MTOHSTHS TOBEPXHOCTHOTO HHTerpaja 1-ro poaa. HexoTopelie MpuiokKeHHs TOBEPXHOCTHOTO
uHTerpana 1-ro poxa.

OCHOBHBIC MTOHATHS TOBEPXHOCTHOTO HHTETpajia 2-ro pojaa. BeruuciieHre moBEpXHOCTHOTO HHTETpaia
2-T0 poa.

®Dopmyna Octporpanckoro-Iaycca. @opmyna Crokca.

OCHOBHBIC MTOHATHS OBEPXHOCTHOTO MHTErpaia 2-ro poaa. HekoTopsie MpHIoKeHHsI TOBEPXHOCTHOTO
UHTerpaja 2-ro poja.

OCHOBHbI€ MTOHSTHS YUCIOBBIX pAIOB. P reoMeTprudeckoil mporpeccu.
Heo0xoaumelii mpru3HAK CXOAUMOCTH YHCIOBOTO psina. ['apMonmdeckuii ps.
JocraTo4yHble MPU3HAKU CXOJUMOCTH 3HAKOIIOCTOSIHHBIX PAOB: MPU3HAKU CPAaBHEHHUS.

JlocTaTouHble MPU3HAKU CXOANMOCTH 3HAKOIIOCTOSHHBIX PAAOB: IMpu3HaK lamambepa, paauKaabHbINH
npusHak Komwu.

JloctaTouHble IPU3HAKHM CXOAMMOCTH 3HAKOTIOCTOSHHBIX PS/I0B: HHTETPANIbHBIN npru3Hak Komiw.
OO600ImEHHBII FapMOHUYECKU PS.

OCHOBHBIE MTOHSTHS YUCIOBBIX pAOB. 3HaKouepenyromuecs psaapl. [Ipusnak Jleitoaunma.

OOt 10CTaTOYHBII MPU3HAK CXOAUMOCTH 3HAKOTIEPEMEHHBIX PSA0B. AOCOIIOTHAS U yCIOBHAS
CXOZMMOCTH YHCIIOBBIX psA/10B. CBONCTBA aOCOIOTHO CXOSIINUXCS PSIOB.

OcHOBHBIC TOHATHS (PYHKIIMOHATBHEIX psinoB. Teopema Abens. IHTepBa U pagiyc CXOAUMOCTH
CTENEeHHOr0 psija.

MHuTepBan u paguyc CXOAUMOCTHU CTENIEHHOIO psijia. CBONCTBA CTENIEHHBIX PSIIOB.

Psaner Teitnopa u Maknopena. IIpumepsi.

PaznoxxeHue HEKOTOPBIX dNIeMEHTApHBIX QyHKIHi B psax Teinopa (MakiopeHa) (He MeHee 7).
Psner Teitnopa u Makiopena. [IpubmkeHHOe BRIYUCIEHHE 3HaYCHUN (QyHKIMU. [Ipumep

Psiner Teitmopa n Makiopena. [IpubnmkeHHOE BRIMUCICHEE ONPEACICHHBIX HHTETpaoB. [Ipumep.
[Ipubnmwxennoe pemenue nuddepenuaisaex ypaBHeHUi. J[Ba criocoba. [Ipumepsr.
Ieprommueckue ¢pyukmum. [lepronndeckue mpoueccol. Tpuronomerpudeckuii psan ypoe.

Pasnoxenue B psin @ypbe 2/span>-niepuoanueckux ¢pyHknuid. Teopema Jupuxie. Pasnoxxenue B psa
@®ypbe 4eTHBIX U HEUETHBIX (PYHKITHH.

Pasnoxxenue B psin @ypbe 4eTHBIX B HeUeTHBIX PyHKIM. Pasnoxenue B psan @ypbe hyHKIMM
MPOM3BOIBEHOTO TIEPHOIA.
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IIpencrasnenune Henepuoandeckoi pyHkunu psaom @ypee. KomrmnekcHas Gopma psna Dypre.
Hurerpan Oypoe.
MsuoxectBa. [TommHOXKecTBa. CriocoObI 3a1aHUS MHOXECTB.

OnepauHH HaJ MHOXXCCTBaAMMU: OGT)GJII/IHGHI/IG, NnepeceyCHue, pasHOCTb, JOIMMOJIHECHNUE, CHMMETPUICCKAA
Pa3HOCTb.

Juarpammel Ditnepa-Benna.OcHOBHBIE TOXIECTBa alreOpa MHOXKECTB (XOTs ObI OHO I0Ka3aTh).

[TpubnmkeHHOE peneHe ypaBHeHHH: METO I TIOJIOBUHHOTO JIETIeHHsI, METOJI KacaTeIbHbBIX, METO/]
CEeKyIIUX.

Mertozp! nHTeprioNMpoBanus GpyHKIMNA: MeTox Jlarpanika, nepseiit Meto HeroToHa, BTOpOit MeTOX
Herotona.

[TpubmKeHHOE BBIYHCICHUE ONPEACIICHHBIX HHTETPAIOB: (hOpMyIia MPSIMOYTOJIFHIKOB, (popMyITa
Tpanernuii, popmymna Cumricona. OTICHKH TTOTPENTHOCTEH ATHX (POopMyIL.

[TpubnmmxeHHOe BBIYMCIICHUE KPATHBIX HHTErPAJIOB: KyOaTypHas ¢popmyia tTuna CUMIICOHA.
UucnenHoe uaTerpupoanne auddepeHnmnaibHbIX ypaBHEHHH.
BeposiTHOCTHOE TPOCTPAHCTBO U €r0 KOMIIOHEHTBHI.

Knaccuduxanus coOprTuii.

OrpesienieHust U CBOMCTBA BEPOSITHOCTEH.

DopMyItbl KOMOMHATOPUKH.

YcnoBHa BeposTHOCTE. HezaBucuMbie cOOBITHSI.

TeopeMbl CII0KEHUSI U YMHOKEHHS BEPOSTHOCTEH.

@Dopmyibl IONHOH BeposTHOCTH U baiieca.

[ToBTOpHBIE UcTibITaHusA. Popmyna bepHymin.

®opmyna [lyaccona. JlokanbHas 1 uHTErpanbHas Gopmynsl Myaspa-Jlamnaca.
[TonmmHoMuanbHas cxema kak 00001eHre cxembl bepHysuin.

Bomnpocs! /15151 TPOMEKYTOUHOT0 KOHTPOJIs Mo quciuniude ""'Martematuka' 4-if cemecTp:
[TousiTue cny4yaiiHO! BelTMYMHBL. 3aKOH pacnpeaeNeHHs JUCKPETHON CilydyaifHON BEJIMUMHBI.
Maremartnyeckue onepanuu Hal CIydaiiHbIMA BETUYMHAMH.

Marematnyeckoe 0XKUIaHUE JUCKPETHON CIIy9aillHON BEJIMYNHBI.

Jucnepcust TMCKPETHOM Clly4yallHON BETUYUHBI.

DyHKLUS pacIpeesIeHus] CIIy4aiiHOM BEJTMYNHBL.

HenpepsiBHBIE ciTydaliHble BEJIMYUHEL. [[T0THOCTH BEPOSTHOCTH.

Mopa u mequana. KBantunn. MoMeHTHI cilydaliHbIX BETMYUH. ACUMMETPHS U DKCIIECC
BuHOMMaNbHBIN 3aKOH pacipeneacHus.

3akoH pacmpenenenus [lyaccona

I'eomeTpuyeckoe pacrpe/esieHue U ero 00001ieHus. [ nnepreoMeTpiuueckoe pacipeesieHue
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PaBHOMEpHBII 3aKOH pacHpeeeHus.

[Toka3zaTenbHBIN (IKCIIOHCHIIMAIBHBIN) 3aKOH paclpeleeHUs

HopmaibHblii 3aK0H pacipeneIeHusI

Pacnpenenenne HEKOTOPHIX CITyYaifHBIX BETUYNH, IPEICTABILIOMIX (QYHKIIMA HOPMAIGHBIX BEININH

[TonsiTne MHOTOMEPHOW CITy4altHOW BETMYMHBI U 3aKOH €€ paciipeieNieHus. 3aBUCUMBbIE I HE3aBUCUMBIE
CITy4aifHbIC BEIMINHBI

Kopapuamus u koaddurment koppensaiun. LleHTpansHas npenenbHas TeopeMa
BapuarnmonHsie psiasl 1 UX rpadudeckoe n3o0paxeHue

Cpennue BeTHUNHBI

ITokazarenu Bapuanuu

HavansHble ¥ IeHTpaIbHBIC MOMEHTBI BAPHAIIMOHHOTO Psjia

OO6mue cBefieHNs 0 BRIOOPOYHOM METO/Ie

[TonsTHE OLIEHKH MTApaMETPOB

Mertozp1 HaxOXkeHHs olleHOK. OLieHKa mapaMeTpoB TeHepaIbHOI COBOKYITHOCTH IO COOCTBEHHO-
ClTyyaifHOH BBIOOpKE.

IToHsiTHE MHTEPBAJILHOTO OlICHHWBaHUs. [loBepuTeIbHASI BEPOATHOCTH U MpeesibHAs OIIMOKa
BbIOOpKHITOCTpOCHNE TEOPETHUECKOTO 3aKOHA pacpeesieH s 10 ONBITHBIM AaHHBIM. [IpoBepka
TUIOTE3 O 3aKOHe pacnpezenenus. Kputepuii cornacus [Tupcona.

KoaddunueHT KOppensaium.



