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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, 3ajauy uH(GOpPMAIKMK, e€ |Ha OCHOBE 3HAHUHI €CTECTBEHHO-HAYYHBIX JUCLUILIMH
KPUTHYECKHIA KPUTHYECKHI 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
CHCTEMHBII €CTECTBEHHO-HAYYHBIX  |[PEJICTABICHHE HA OCHOBE 3HAHUI €CTECTBEHHO-
MMOJXOJ JJIs1 JOUCLHILINH U HAaYYHBIX JUCHUIIJIMH U COBPEMCHHBIX
peuenus COBPEMEHHBIX I/IH(bOpMaIII/IOHHI)IX TEXHOJIOTHI
HOCTAaBJIEHHBIX  |[MH()OPMALMOHHBIX 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
UCTOYHUKOB, 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
ONTHMAJIbHBIN BAPHAHT  |BapUaHT PEILEHUs 3aa4l, apryMEHTUpPYsl CBOH
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 N1 OIIK-1.1 3naer 3HaHMsA: 3HaeT pyHIaMeHTaIbHbIE 3aKOHbI IPUPOIBI
Cnocoben byHIaMeHTalIbHbIE Y OCHOBHBIE (hU3HUECKHE U MAaTEeMAaTUYECKUE 3aKOHBI
UCIIOJIb30BaTh  |3aKOHBI IPUPOJIBI U yMeHusi:
MOJIOKEHUS, OCHOBHbIE (pU3nyeckre |HABBIKH:
3aKOHBI U MaTEMaTUYECKNUE 3aKOHBI
METO/bI Y METO]Ibl HAKOTIJICHHUS,
€CTECTBEHHBIX |mepenayn u 00paboTKU

HayK U
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matematuku ais |1 OIIK-1.2 Ymeer 3HAHUA:

pelIeHus 33124 |IPUMEHSATh (PU3UUECKHE yMeHHs1: YMEEeT NPUMEHATh (PU3NIECKUE 3aKOHbI U
MHKEHEPHOH 3aKOHBI 1 MAaTEMATHYCCKH | MaTeMaTUIECKUE METOABI IS PELIEHUS 3a0a4
ACATCIIBHOCTH MCTOABI AJIA1 PCHICHUS TEOPETUYECKOIO U NIPUKIIAHOIO XapaKTepa

337124 TEOPETHYECKOTO U |HaBBIKH:

MPUKJIAJIHOTO XapaKTepa
NJI OIIK-1.3 Brnageer 3HAHUA:
HaBbBIKAMNU YMeHHUA:

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  nponomkeHus  (GopMUpOBaHMS — 3aABJICHHBIX  KOMIIETEHLMH  HEOOXOAMMBI — 3HAHMS
npeanecTByomux qucuumini: Madopmannonnsie texHomoruu (YK-1)

N3yuaemass JOUCHMILIMHA SBJISIETCS OCHOBOM JJIsi NPOJOJDKEHUS (OPMHPOBAHUS YKa3aHHBIX
KOMIIETEHIIM B cieayommx aucuuruimHax: Wupopmanmonusie texnonoruu (YK-1), dusnka
(OIIK-1); rocynapcTBeHHOI UTOroBOH arrectanuu B (hopMme: BrinosHeHHe U 3aluTa BbITYCKHON
kBanuukannoHHoi padotsl (OIIK-1), [TogroroBka k crave u cada ToCyJapCTBEHHOTO YK3aMeHa
(YK-1)

Pazzen 3. OIIMCAHUE OBPA30OBATEJILHBIX TEXHOJIOI M1

Jns dopmupoBaHus 3asBICHHBIX KOMIIETEHLIUN HMCIIOJIB3YIOTCS METOAOJIOIMYECKHE TEXHOJIOTHH,
peanu3yromue AesATEIbHOCTHBIA, JIMYHOCTHO-OPUEHTUPOBAHHBIN, IPAKTHUKO-OPUEHTUPOBAHHBIN
MOAXO/BI.

OCHOBHBIMU CTPAaTETMYECKUMHU TEXHOJIOTHSAMH SIBIIIOTCS: JIEKLIMOHHBIE 3aHATHS, NPAKTHUECKUE
3aHSATHSL, TPOLIEYPBI CAMOOOYUEHHS

Ha nocTixkeHHMe KOHKPETHBIX ILieneil OoOydeHHus HalpaBieHbl IPUMEHsEMble TaKTUYECKHUE
TEXHOJIOTHH: 331aHUs, UHPOPMAIIMOHHBIE, KJIaCCUYECKast JIEKIINS

Paznen 4. COAEPXXKAHUE JUCLHUITJINHBI

1 cemecTp

. Konnuectso | Dopmupyemblie
Bunpl 1 TeMBbI 3aHATHIA

4acoB KOMITETEHIINH
JieMeHThI JMHEHHOI aJredpbl 18 OIIK-1, YK-1
Jlexums. Beenenne. Onpenennreny BTOPOro U TPETHETO MOPSIIKOB, 1

uX CBOMCTBa. AnreOpanueckue JOMOIHEHUS U MUHODBI.
Omnpenenurenu n-ro nopsaka. Beruucienue onpeaenurens
pa3oXKEeHUEM IO CTpoKe (cTosdIy). MaTpuilsl, OCHOBHBIE
o0o3nauenus. JleiictBus ¢ MmaTpuniamMu. Onpesesienre paira
maTpuiibl. O0patHas Matpuia. CHCTEMBI IBYX U TPEXJINHEHHBIX
ypaBHeHul. [IpaBuino Kpamepa. Cuctema 11 TMHEHHBIX YpaBHEHUH C
1 HEU3BECTHBIMU. MaTpuyHas 3aMuch CUCTEMbI TUHEHHBIX
ypaBHeHU. CCTEMa m JTUHEHUHBIX YPaBHEHUH C 1T HEM3BECTHBIMU.




Teopema Kponekepa-Kanennu. Merop "aycca.

[IpakTrueckoe 3aHaTHE. BhIunCIEHHE ONPENETUTENS PA3I0KEHUEM
1o ctpoke (ctonbuy). deiictBus ¢ Matpuniamu. OnpeaeneHyue paira
MaTpuibl. MaTpu4Has 3aluch CUCTEMBbI JIMHEMHBIX YPAaBHEHUIA.
Oo6paraag matpuna. [Ipasuino Kpamepa. Meton I'aycca.

CamocrosrenbHas padora. OnpenenuTenu n-ro nopsaka. Teopema
Kponekepa-Kanemmm. Meton I'aycca.

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

Onpenenurenu BTOPOro U TPETHErO MOPSAIKOB, X CBOMCTBA.
Beruucnenue onpenenutens pasiokeHUEM 110 CTpoKe (CTooLy).
HeiictBus ¢ matpuniamu. Onpezenenue panra Mmatpuisl. O6paTHast
marpuia. IIpaBmio Kpamepa. MaTpuuHas 3a11UCh CUCTEMBI
JIuHEenHbIX ypaBHeHui. Teopema Kponekepa-Kanemm. Meron
I'aycca.
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BexTopHas aareopa

22

Jlexuus. IIpsmoyronpHas cucreMa KOOpAMHAT Ha INIOCKOCTH.
ITpstmoyronbHas cucTeMa KOOPAMHAT B IPOCTPAHCTBE. BEKTOPEI.
JInnelinble onepanuu Haj BeKkTopamu. KoopauHaTel BEKTOpA.
PaznoxeHnue BekTopa 1o eAMHUYHOMY Oazucy. Hanpasistomue
KOCHHYCBI BEKTOpa JIMHElHbIE Oonepaluy HaJl BEKTOPaMHU,
3aJJaHHBIMU B KOOpAMHATHOM popme. CkansgpHOe npou3BeieHIe
BEKTOPOB U €ro cBoiicTBa. CKaasipHOE IPOU3BEACHUE B
KoopauHaTHOH (opme. [IpuiioskeHus CKaasipHOro MPOU3BEACHU:
JUIMHA BEKTOPA, YrOJl MEXAY ABYMsS BEKTOpaMu Y CJI0BUE
OPTOTOHAJILHOCTH IBYX BEKTOPOB. BEKTOpHOE MpOU3BEACHUE ABYX
BEKTOPOB, €€ CBOMCTBA. BEKTOpHOE NIPON3BEAEHNE B KOOPIUHATHON
dopme [IpunoxeHnss BEKTOPHOTO MPOU3BEACHUS: TUIOMIA/Ib
TPEYTOJIbHUKA, YTOJI MEKY IBYMsI BEKTOPAMHU. Y CIIOBHE
KOJUIMHEApHOCTH JIByX BEKTOPOB. CMeIaHHOE TPOU3BENEHUE TPEX
BEKTOPOB, €ro cBoiicTBa. CMelIaHHOE IPOU3BEIEHUE BEKTOPOB B
KOOpAMHATHOHN hopme. Y ciIoBHEe KOMILUIAHAPHOCTH TPEX BEKTOPOB.

[IpakTueckoe 3angaTue. JIMHEHHbIE ONepalui HaJl BEKTOPAMH.
Koopaunarsl BekTopa. PaznoxkeHue BeKTopa no eqJuHUIYHOMY
6azucy. Hanpasisiroriue KocuHychl BekTopa JInHelHbIe onepanuu
HaJ BEKTOpaMH, 33/IaHHBIMH B KoOpIuHaTHOU opme. CkansipHoe
MIPOMU3BEJCHNE BEKTOPOB U €ro cBorcTBa. CkansipHOe
Mpou3BeieHrne B KOOpAnHATHOU popme. [IpunokeHus ckansipHOTo
MIPOU3BENICHUS: JUIMHA BEKTOPA, Yol MEXKIY IBYMS BEKTOpaMu
VYcnoBrue opTOroHaIbHOCTH IBYX BEKTOPOB. BekTopHOE
IIPOMU3BEJICHNE JBYX BEKTOPOB, €€ CBOMCTBA. BekTopHOE
pou3BeIeHNE B KOOpAHHATHOU dopme. [IpuioxeHns BeKTOpHOTO
MIPOM3BEICHUS: TIOUIA/lb TPEYTOIbHUKA, YTOI MEXKIY ABYMSI
BEKTOPAMH. Y CJIIOBUE KOJJIMHEAPHOCTH JIBYX BEKTODPOB.
CMmeniaHHO€ TPOU3BEIEHUE TPEX BEKTOPOB, €TO0 CBOMCTBA.
CwMelanHoe IpPOU3BeIeHUE B KOOPAMHATHON Gopme. YcaoBue

CamocrosrenbHas pabora. JIuHeliHas 3aBUCHMOCTh BEKTOPOB,
PasmepHocts npoctpancts. basuc. Koopaunats! BekTopa.
N3omMopdu3M n-MepHBIX IPOCTPAHCTB.

JluHelHbIE ONepaTophl, 0TOOPAXKAIOIIUE IT-MEPUOE TPOCTPAHCTBO
caMo B ce0s. Matpuiibl THHEHHBIX onepaTtopoB, CloxeHue u
YMHO)XEHHUE TMHEWHBIX 0TOOpakeHu#. Snpo 1 obaacte 3HaUeHUH

10

OIIK-1, YK-1




nuHenHoro oneparopa. CoOCTBEHHBIE BEKTOPHI M COOCTBEHHBIC
3HAYEHUsI JIMHENHBIX ONEPATOPOB.

3aaHus 111 CaMOCTOSITEIbHOM padOTHI, B TOM YMCJIE BBIMOJHEHUE
KP, PI'P

JIuneitnple onepaiuu HaJl BeKTopaMu. JIMHeHbIe onepaiy Hajl
BEKTOPAaMH, 33JJaHHBIMU B KOOpAUHATHOU opme. CranspHOe
MIPOU3BEICHNE BEKTOPOB U €r0 CBOMCTBA. Y CIIOBHE
KOJUIMHEApHOCTH JBYX BEKTOPOB. BekTopHOE IIpor3BeeHUE ABYX
BEKTOPOB, €ro cBolcTBa. CMEIIaHHOe TPOU3BEICHUE TPEX
BEKTOPOB, €r0 CBOMCTBA.

10

AHaJIUTHYECKAS reoMeTpusi Ha NJJOCKOCTH

26

Jlexuus. PaccrosHue Mexay AByMs TOUYKaMM IIOCKOCTH. [leneHue
OTpe3Ka B JaHHOM OTHOLIeHUH. [1nomans TpeyrojabHuKa.
VYpaBHeHMsI TMHUN Ha II0cKocTH. Pasnuunble opMbl ypaBHEHUS
IIPSIMOM Ha INIOCKOCTHU. YTOJI MEXy NpsiMbIMH. PaccTosHue oT
TOYKH 10 IPSIMOH.

[IpakTueckoe 3ansaTue. PaccrosHue Mexy AByMs TOYKaMU
IJIOCKOCTH. [lenenue orpeska B JaHHOM oTHoIIeHuH. [inomanp
TPEYTrOJbHUKA. Y PaBHEHHUS JIMHUM HA INIOCKOCTH. YTOI MEXKITY
IpsIMbIMU. PacCTOsIHUE OT TOYKHU J0 MPSMOM.

CamocrostenbHas padora. ITosipHbIe KOOPIMHATHI HA TNIOCKOCTH.
CBsi3b MEX/1y MOJIIPHBIMH KOOPAMHATAMH TOYKH C
IPSMOYTOJIBHBIMH KoopanHaTtaMu. [IpeoOpa3zoBanue
IPSMOYTOJBHBIX KOOpAUHAT. KpuBbIE BTOPOTO MOpsiaKa:
OKPYXHOCTb, 3JUIMIIC, TUIIepOoIIa, napadosia, UX TeOMETpUYECKUE
CBOWCTBA M YPABHEHMSL.

12

3amaHus QI CaMOCTOSITEIILHON paOOThI, B TOM YHCIIC BHITIOJTHCHHE
KP, PTP

PaccrostHre Mex 1y IByMs TOUKaMH IIOCKOCTH. [leeHne oTpeska
B JJAHHOM OTHOIIeHuU. [Inomans Tpeyronsuuka. [lonspasie
KOOPJIMHATHI Ha IIOCKOCTH.

YpaBHeHUs TUHUHN HA MJIOCKOCTH. YTOJ MEXIY MPSIMBIMHU.
PaccrosiHME OT TOYKM 10 TIPSIMOM.

KpuBbie BToporo nopsiika: oKpy»XKHOCTb, 3JUIHIIC, TUIiepOoa,
napaboia.

12

OIIK-1, YK-1

AHajauTH4ecKasi reoMeTpusd B IPOCTPAHCTBE

26

Jlexuust. HopmanbHoe ypaBHeHue miockocTu. OOriee ypaBHeHUE
IIJIOCKOCTH. Y paBHEHHE INIOCKOCTH, MPOXOIALIEN Yepe3 TPU TOUKH.
YpaBHEHHE INIOCKOCTH B OTPE3Kax. YTOJI MEKIY INIOCKOCTSMH.
IIpsimas nuHuA B npocTpancTse. [[apamMerpuyeckne, KAHOHUYECKUE
¥ 001IMe ypaBHEHHs MIPSIMOI. Y paBHEHUS NPSAMOMN, MPOXOAIEH
yepes3 ABE TOUKH. YTOJI MEXKAy AByMs NpsMbIMU. [Ipsamas u
IIJIOCKOCTh. YTOJI MEKIY NPSAMOU U IJIOCKOCThIO. Touka
IIEPECEUCHMS] IPSIMOU U IIJIOCKOCTH.

ITpakTrueckoe 3ansaTue. HopmanesHoe ypaBHEHHE MIIOCKOCTH.
OO6ree ypaBHEHHE TIJIOCKOCTH. Y paBHEHHE TIOCKOCTH,
IPOXOJAIIEH Yepe3 TPU TOUKHU. Y paBHEHHUE INIOCKOCTU B OTpPE3KaXx.
Yron Mmexay mioCKOCTSIMH.

IIpsimas nuHuA B npocTpancTse. [lapamMerpuyeckue, KAHOHUUECKUE
1 001IMe ypaBHEHUS MPSIMOU. Y paBHEHHsI IPSIMOMU, TTPOXOISIIICH
gyepes ABE TOYKU. YTOJI MeXAy AByMs psAMbIMU. [Ipsamas u
MJIOCKOCTh. YTOJ MEXIY NPSIMOM U IJIOCKOCThIO. Touka

OIIK-1, YK-1




nepecedeHsi MPsIMOi U MIIOCKOCTH.

CamocrosrenbHas padora. L{unnaapudeckrne moBEpXHOCTH.
[ToBepxHOCTH BTOPOTO MOPSIIKA: SJUTUIICOUI, TUIIEPOOIOUIbI,
n1apaboJIon ibl, KOHYC BTOPOIo Nopsijka. ['eomeTpuueckue cBONCTBa
ITUX [TOBEPXHOCTEH.

YpaBHeHHUE MOBEPXHOCTH B pocTpancTBe. Cdepa.

12

3ananus AJi CaMOCTOSITENIbHOM pabOoThI, B TOM YHUCIIE BHITIOJIHEHHE
KP, PI'P

OO1iee ypaBHEHUE MIIOCKOCTU. Y paBHEHUE TUIOCKOCTH,
MPOXOJIALIEH Yepe3 TPU TOUKHU. YTOJ MEKIY IIIOCKOCTSIMHU.
IIpsimas nuHus B npoctpanctse. [lapamMerpuyeckue, KAHOHUUECKUE
U 001IMe ypaBHEHHS IPSIMOI. Y paBHEHUS MPSMOU, IPOXOAIIEH
yepe3 ABE TOUKH. YTOJI MEeXKAy AByMs NpsMbIMU. [Ipsamas u
IJIOCKOCTh. YTOJ MEXIY NPSMOM U INTOCKOCThIO. Touka
MIEPECEUCHHMS] IPSIMOU U IIJIOCKOCTH.

12

JIeMEeHTDI TCOPHUHU MHOKECTB

CamoctosrenpHas padora. MuoxkectBa. CriocoObI 3a1aHuUs
MHO>kecTB. Onepanuu HaJl MHOKECTBAMHU.

HexapToBo npousBeaeHue MHOKECTB. OTOOpaKeHUsSI MHOYKECTB.
MoIHOCTh MHOXKECTBA. MHOXECTBA JICHCTBUTENILHBIX YHCEIL.

N

3ajanus 111 CaMOCTOSITEIbHOM padOThI, B TOM UKCJIE BHIMIOJHEHUE
MmuoxecTtBa. CriocoObl 3a/1aHust MHOXKECTB. Oriepaiuy Hajl
MHO>KECTBaMH.

JlexapToBO Mpou3BeAcHUE MHOKECTB. OTOOpaKEHUSI MHOYKECTB.
MoniHocTh MHOKeCTBA. MHOKECTBA JEHCTBUTEIbHBIX YHCETL.

OIIK-1, YK-1

BBenenue B MaTeMaTHYeCKHM aHAJIN3

26

CamocrosrenbHas padora. @yHkuus oiHON nepeMeHHoi. O6nacTb
onpezaenenus. Coco6s! 3aganus. [lonstue o6paTHOM PyHKINH.
Crnoxnas ¢pynkuus. HesBHas pynkius. AnreOpanueckue
¢yukun. TpancuenaeHTHble QyHKIMH. Kitacc anemeHTapHbIX
byHKLIUH.

Ornpenenenue npeaena GyHkiuu. beckoneuno manbie GyHKIIHH.
beckoneuno Gosblre GyHKIMU U UX CBSI3b ¢ OECKOHEUHO MaJIbIMH.
OcHoBHbIE TEOpeMBI 0 nipeaenax GyHkuuil Heonpenenenusie
BbIpakeHUs. [IpenenbHelii nepexon B HepaBeHCTBax. I1epBbIi u
BTOPOU 3ameyaresibHbIe penesbl. CpaBHEHHE OECKOHEYHO MaJIbIX.
HenpepsiBHOCTh QyHKIIMHN B TOouke. CBOMCcTBA (QYHKINH,
HENpPEephIBHBIX B TOUKe. HempepbIBHOCTh HA MHTEPBAJIE U OTPE3KE.
Touxu pa3pbiBa 1 ux kinaccupukanus. CBoucTBa QyHKIHIA,
HENPEPBIBHBIX HAa OTPE3KE: OrPAaHUUYEHHOCTb, CYILIECTBOBaHHE
HauOOJIBIIEr0 U HAMMEHbBIIET0 3HAYSHUH, CYIIIECTBOBAHUE

16

3amanus I CaMOCTOSITEIHHOM paOOTHI, B TOM YMCJIE BHIMIOJTHEHNE
KP, PT'P

OyHKIMS 0gHON epeMeHHo. O6acTh onpeaeneHus.
Onpenenenne npeaena GyHkuu. OCHOBHBIE TEOPEMBI O IIpeenax
¢bynkuuii. [lepBelii 1 BTOpoi 3aMeuaTeNIbHbIE MPEebl.
HenpepsiBHOCTh QyHKITMHN B TOuke. TOUKM pa3pbiBa U UX
KJIacCHU(pUKaIHS.

10

OIIK-1, YK-1

JIuddepennmanbHoe ncuncaenne GyHKIUH OTHON TepeMeHHOH

32

CamocrositenpHas padbora. OnpeneneHrue Mpou3BOAHON PYHKITUU B
TOYKe. ['eOMeTprUYEeCKU U MEXaHUYECKUN CMBICII IPOU3BOIHOM.

24
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Heobxoaumoe yciaoBue CyliecTBOBaHMs MPOU3BOAHON. OCHOBHBIE
npasuia quddepennmpoBanus. [IponzBoaHas cloXHON (QyHKIHU.
[TpousBonHas norapupmudeckoit Gpynkuu. IponsBoaHsie
CTETIEHHBIX U TIOKa3aTeNbHbIX (yHKuui. [IponzBoanHas odpaTHON
¢bynkuuu. [Ipon3BoaHbIe 3JIeMEHTAPHBIX (QYHKIIMH.
HuddepenumpoBanue HesBHBIX GyHKIUH. [Ipon3BoaHbBIE BBICIINX
nopsiakoB. [IpousBogHbie OT QyHKIMIH, 3aJaHHBIX TAPAMETPUUYECKH.
Huddepennman Gynxun. ['eomeTpuyecKii cCMbICT
muddepentmana. [TpubinxkeHHble BEIYUCIEHHS ¢ IOMOILBIO
muddepeHmmana.

Teopemsbl Posust, Jlarpanska. Komm. [TpaBusno Jlonurasns.
PackpeiTue Heonpenenennocrer. @opmyiia Telnopa ¢ 0CTaTOYHBIM
yieHOM B ¢opme Jlarpanxa. Y cioBUs MOHOTOHHOCTH (DYHKIMH.
Touku skcTpemyma ¢pyakimn. Heobxonmumoe ycinoBue sKkcTpeMyma.
HocTarounsle yciaoBus. OTbICKaHME HAMMEHBIIET0 U HAanOOIbIIETO
3HaYeHU! PyHKIWH, MU PEpEeHITIPYEMO Ha OTPE3Ke.
HccnenoBanue BeIykinocTy GpyHkuuu. Touku neperuba.
AcUMITOTHI TUNIOCKUX KpUBBIX. O0II1ast cxeMa UCCieI0BaHM
¢byHkuuu 1 nocrpoeHus ee rpaduka. KpupusHa rmiockoi KpUBOH.
Pannyc u kpyr KpuBH3HBI. DBOJIIOTA TNIOCKOW KPUBOM.

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

OcHoBHble npaBuia auddepenurposanus. [IponzBoaHas cioxHON
¢yukuuu. [IpousBonnas norapuMuyeckor GyHKIHUH.
[Tpon3BoIHBIE CTETIEHHBIX U MOKA3aTENbHBIX (PYHKIUH.
[TpousBoanas o6patHoit pyHkiuu. JuddepeHupoBanue HEIBHBIX
¢ynkuunit. [IponsBoanble BEICIINX NOPSAAKOB. [Ipon3BogHbIE OT
byHKUIMMA, 3a1aHHBIX TapameTpuyecku. Juddepennman Gynkimm.
[TpubnnxkeHHble BEIYUCIEHHS ¢ TOMOIIbI0 Auddepennuana.
[TpaBuno Jlonurana. PackpeiTue Heonpenenennocret. ®opmyna
Teiinopa ¢ octarouHbIM wieHOM B ¢popme Jlarpanxka. Touku
sKcTpeMyMa QpyHKIMH. OThICKaHNE HAUMEHBIIET0 U HauOOoJIbIIEro
3HaYeHU! GyHKUIUH, TUPepeHIIpyeMOi Ha OTpe3Ke.
HccnenoBanue BHITYKIOCTH QyHKIMU. Touky neperuoa.
ACUMITOTHI IIIOCKUX KpUBBIX. OO0I1Iast cXxema UCCIeJOBaHUS

(G YHKIUH ¥ TOCTPOEHHUS ee rpaduka. 8
Wuast KOHTaKTHasi paboTa: BHIMOJTHEHHE KOHTPOJIbHON pabOThI 0

2 cemecTp

. Komnuectso | Dopmupyemeie

Bunbl v TeMbl 3aHATHIA
4acoB KOMTETSHITHH

DYHKIUHA HECKOJbKHUX MepeMeHHbIX 43 OIIK-1, YK-1
Jlekius. MHOXeCTBa TOUEK MIIOCKOCTHU: CBSA3HOE, OTKPBITOE, 1
o0nacTb, orpaHMYeHHas 001acTh, 3aMKHYTas 001acTb. OYHKIIMU
HECKOJIbKUX TepeMeHHbIX. O0nacTh onpeneneHus. Jlnaum u
MTOBEPXHOCTH YPOBHSI.
Yacrtubie npousBoaHbie. [lomubiii quddepeHmman u ero cBs3b C
YaCTHBIMU TPOU3BOAHBIMU. [I[puMeHeHus OIHOTO AuddepeHnraia
B MIPHUOIMKEHHBIX BhIUMCICHUSIX. [[pon3BoHAS CTIOKHONW (DYHKIIUU.
[Tonnas nmpousBoaHas. [Ipon3BoAHbBIE BHICIIMX TOPSIKOB.
[Tpou3BOIHBIC HESBHBIX ()YHKITUH.
[TpakTrueckoe 3ansaTe. DyHKINN HECKOIBKUX EPEMEHHBIX. 2

Ob6nactp onpenenenus. YactHble mpousBoaHbIe. [TomHbIi




muddepeHIman 1 ero CBsi3b C YaCTHBIMU MTPOU3BOTHBIMHU.
[Tpumenenus nonHoro auddepenimana B NpruOIMKEHHBIX
BbIuKCiIeHusX. [Ipon3BoHas cinoxuoit ¢hyakuun. [TonHas
npousBoHasi. [IpousBoaHbie BeICIIMX TOPSIKOB. [Ipon3BoaHbIe
HESBHBIX ()YHKIIUH.

OkcrpeMyM (pyHKIIUH IBYX nepeMeHHbIX [Ipon3BogHast mo
Hanpasnenuto. I'paauent ¢pyukiun. KacareiabHas miIocKoCTh 1
HOpPMaJIb K TIOBEPXHOCTH.

CamocrosrenbHas pabora. [Tonsitue npenena GpyHKIuu.
HenpepbiBHOCTB. DKCTpEeMyM (YHKIUHU IBYX HEPEMEHHBIX
HeoOxonumoe ycnoBue s3xkcTpeMyma. JloctaTouHoe ycliOBHE.
Haubounpiee u HanMeHbIee 3HaYeHUS (QYHKIIMU ABYX
MePEMEHHBIX B 3aMKHYTOM 001acTH. Y CIIOBHBIN 3KCTpeMyM. MeTton
mHOXxwuTenei Jlarpamka. [lonsTie BeKTOpHOU (HyHKIUN
CKaJIApHOTO aprymeHTa. KpuBu3Ha 0poCTpaHCTBEHHOM KPUBOM.

26

3anaHus AJi CaMOCTOSITENIbHON padOThI, B TOM YHUCIIE BBIIIOJIHEHHUE
KP, PI'P

@YHKIMY HECKOJIBKUX NepeMeHHbIX. O0sacTh onpeaeneHusl.
Yacrtusie npousBoanbie. [lomueiil quddepeHmman u ero cB3b C
YacTHBIMU Tpou3BOIHBIMU. [IprMenenwust momHoro auddepennnana
B MIPUOIMKEHHBIX BblunciaeHusX. [IponsBogHast crnoxxHOM QyHKIIMH.
[Tonnas npousBoHas. [Ipou3BoAHbIE BHICIIMX TOPSIKOB.
[TpousBoHBIE HESBHBIX (QYHKIUH.

OkcrpemMyM (QyHKIMH OBYX repeMeHHbIX [Ipon3BoaHas mo
Hanpasnenuto. I'paauent ¢pynkiun. KacareapHas miockocTs U
HOpMaJlb K IOBEPXHOCTH.

14

J1eMeHThI BbICIIIEH AJredpnl

13

Jlexnus. KommnekcHele yncna, aeiicteus ¢ HuMu. M3o0paxkenue
KOMIIJICKCHBIX YHUCECJI HA ITIJIOCKOCTH. MOI[y.]'IB H aprymeHT
KOMIUTIEKCHOTO yKcna. Tpuronomerpudeckas popma KOMILIEKCHOTO
yucna. ®opmyna Diinepa. [TokazarenpHas Gopma KOMIIJIEKCHOTO
yricia. KopHU M3 KOMILIEKCHBIX YUCEIL.

CamocrosrenbHas pabora. MHorownensl. Teopema be3y. OcHoBHas
TeopeMa anredpsl. PaznoskeHne MHOTOUIeHa ¢ IeHCTBUTEIHLHBIMU
Kod(puimenTaMu Ha JTUHEHHBIC U KBAPATHUYHBIE MHOKUTEIIH.
Pa3noxeHue palioHaJbHBIX AP00€ei Ha MPOCTEHIIIHE.

3amanus 11 CaMOCTOSITEIBHOM paOOTHI, B TOM YHCJIE BBIMTOJTHEHUE
KP, PI'P

KowmrmekcHbie uncna, neiicteusi ¢ HUMH. M3o00paxenue
KOMILJIEKCHBIX YHMCEJ Ha MIJI0CKOCTH. MOynb U apryMEHT
KOMIUTIEKCHOTO uncia. Tpuronomerpudeckas popma KOMITTIEKCHOTO
yrcna. ®opmyna Diinepa. [TokazarenpHas popma KOMILIEKCHOTO
grcna. KOpHU M3 KOMIIEKCHBIX YHCE.

OIIK-1, YK-1

HeonpeneaeHHblii MHTErpaJja

36

Jlexuus. IlepBooOpaznas. HeonpenenenHslit HHTErpas U €ro
cBoiicTBa. Tabmuia OCHOBHBIX MHTETPAJIOB. 3aMEeHa IIEPEMEHHOM B
HEOIPEIEICHHOM UHTETpaje.

WNHuTterpupoBanue 1o yactsam. MIHTeErpupoBaHue 3J1eMEHTApHBIX
npoOeii. MurerpupoBanue parioHaIbLHBIX QYHKIIHHN.

[IpakTuueckoe 3ansaTue. HeonpeaeneHHbli HHTETpa U €ro
CBOICTBa. 3aMEHA IEPEMEHHOM B HEOIIPEIETIEHHOM UHTETpalle.
HuTerpuposanue no yactaMm. HTerpupoBaHue 3J1€eMeHTapHbIX

OIIK-1, YK-1




npobeit. HTerpupoBanne parmoHAIbHBIX QYHKITUH.

CamocrosrtenbHas padora. MHTerprupoBaHue pariioHaIbHBIX
G YHKIIHA.

HHTerpupoBanre TPUrOHOMETPUYECKUX BBIPAKEHUN.
HuTerpupoBanue HEKOTOPBIX UPPALMOHAIBHBIX BBIPAKCHUM.
TpPUroHOMETPUYECKHUE TOICTAHOBKH.

16

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

HeonpenenenHuplii MHTErpall ¥ €ro CBOMCTBA. 3aMeHa MEPEMEHHOM B
HEOIIpeIeIEHHOM UHTETpaJIe.

HuTerpupoBanue no yactam. HTerpupoBanue 3eMeHTapHbIX
npobeit. UuTerprpoBanne paloHAIBHBIX (QYHKIUI.
HuTerpupoBanue TPUrOHOMETPUUECKHUX BBIPaXKEHHIA.
HuTerpupoBanne HEKOTOPBIX UPPALIMOHAIBHBIX BHIPAKEHUH.
TpuroHoMeTpuyeCKre NOICTAHOBKH.

18

OnpeaeeHHblii HHTErpaJ

38

Jlexuus. Unterpanphas cymma. OnpeiesieHHbli UHTerpai, ero
cBoMcTBa. ['eOMeTprUYECKHI CMBICI ONPEAEICHHOTO0 UHTETpaa.
Teopema o cpegnem. OnpeneneHHbl HHTErpall ¢ IEPEMEHHBIM
BepxHUM mpenenoM. ®opmyna Herotona-JleliOnuna.

3ameHa IepeMEeHHOM B OINpeeiecHHOM uHTerpaie. Gopmyra
MHTETPUPOBAHUS 110 YACTIM. ['eoMeTpruecKue NpuiIoKeHUs
OIpeIeNIEHHOr0 UHTEerpajia. Boruncinenue miomaziei miockux
buryp B NpsIMOYTOJIBHBIX U MOJSPHBIX KoOpAuHaTax. OnpeneicHue
Y BBIYUCIJIEHUE JJIMHBI TyTU TUIOCKOM KpUBOH, KOTJja KpHUBast 3a/1aHa
YPaBHEHHEM B IIPSIMOYTOJIBHOM CUCTEME KOOpAUHAT,
apaMeTpUUecK! U B MOJISIPHBIX KOOPAWHATAX.

Beruucnenne o6bema Tena no u3BECTHBIM IUIOLIAJSIM €T0
napajuieNbHbIX ceueHuil. O0beM Tena BpaieHus. HecoocTBeHHbIe
UHTETrpajbl ¢ 0ECKOHEUHBIMU IpeieTiaMU U OT HEOTPAHUYEHHBIX
byHKIHIA.

[IpakTuueckoe 3ansatue. OnpeneaeHHbI HTHTETpai, ero CBOMCTBA.
3ameHa IepeMeHHOM B ONpeieIecHHOM uHTerpaie. Gopmyna
MHTETPUPOBAHUS 110 YacTsIM. Brluncnenune miomaaei miocKux
¢buryp B NpsAIMOYTOJIbHBIX U MOJISIPHBIX KOOpAUHaTax. OmnpeneneHue
Y BBIYMCIIEHHUE JUIMHBI IYTU MJIOCKOM KPUBOM, KOT/1a KpHBasi 3aJjaHa
YpaBHEHUEM B MPSIMOYTOJIbHOW CUCTEME KOOPAUHAT,
apaMeTpPUUECKH U B OJSIPHBIX KOOPJAMHATAX.

CamocrosrenbHas pabora. Beruncienue oobema tena rno
M3BECTHBIM IIJIOLIAJIIM €T0 MapajliesIbHbIX cedyeHnid. O0beM Tena
BpaieHus. HecoOcTBeHHBIE HHTETpaJIbl ¢ OECKOHEUHBIMU
npejesaMy U OT HeOrPaHUYEHHbIX (HYHKIUH.

16
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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
¢buryp B mpsIMOYroJbHBIX U NOJSPHBIX KoopauHaTax. OnpeaeneHue
Y BBIYUCJICHUE JJIMHBI IyTU TUIOCKOM KPUBOM, KOTJa KpUBasl 3a/1aHa
YPaBHEHHEM B IIPSIMOYTOJIbHOM CHCTEME KOOpPAUHAT,
napaMeTpUUecKy U B MOJISIPHBIX KOOpAWHATaX. Beruucienue
o0bema Tesa 10 U3BECTHBIM ILIOLIAASAM €T0 MapaljIesIbHbIX
ceueHnui. O6beM Tena BpaiieHus. HecoOcTBeHHbIE HHTETPAJIBI C
0OECKOHEUHBIMU TpeieTIaMU U OT HEOTPAHUYCHHBIX (PYHKITUI.

20

O0bIKHOBeHHBIE TH(DepeHnnaIbHbIe 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. JluddepeHunanbabe
ypaBHEHHUs nepBoro nopsaaka. 3agadya Komm. Teopema
CYILIECTBOBAHMS U €JUHCTBEHHOCTH perieHus 3anaun Komu.
Tuns! tuddepeHanbHbIX ypaBHEHUH IEPBOTo MopsKa,
MHTETPUPYEMBIX B KBaJpaTypax: C pa3aessiolUMUcCs
NIEPEMEHHBIMU; OJHOPOIHBIE YPABHEHUS; TMHEUHBIE YPABHEHMUS,
ypaBHeHue bepHyn.

Juddepenunanbable ypaBHEHHsI BTOpOro nopsiaka. 3agada Komm.
Teopema cymiecTBOBaHUS U €IMHCTBEHHOCTH PELLIEHUs 3a7aun
Komu. /Tuddepennuanbabie ypaBHEHUs] BTOPOTO MOPSIKA,
JIOIyCKaroIMe NOHMKEHUE nopsaka. JInnelinsie
TuddepeHImaIbHbIe YpaBHEHHUs BTOPOTo MOpsKa, OJTHOPOIHbIE U
HEOJIHOPO/IHBIE.

JIuHeWHO 3aBUCUMBIE M HE3aBUCHMBbIE CUCTEMBbI (DYHKITHIA.
Onpenenuresib BpoHCKOTo 1 TEOpeMBbI, CBA3aHHBIE C HUM.
CrpykTypa 0011ero pemeHus JTMHEHHOTO 0THOPOJHOTO
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 ¢ TOCTOSHHBIMU KO3 durnentamu. JInneitoie
HEOJIHOpOoAHbIE MU depeHIalIbHbIe YpaBHEHUS BTOPOTO MOPSAKa
C TMOCTOSTHHBIMH KO3 (GUIIMEHTAMH CO CIIEIaIbHOM MpaBoi
YacThIO.

Jluneiinble nuddepeHuanbHble YpaBHEHUS N-TO MOPSIKa,
OJITHOPOJHBIE U HEOJHOPOAHbIE. CTPYKTypa OOLIEro peleHHus..

Jluneiinbie nudepeHnnanbHble YpaBHEHUS N-TO MOPSIKa C
mocTaguarvMu kondhdhumuenranvu

28
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Cuctemsl nuddepeHnnanbHbpIX ypaBHeHnid. HopmanbHas cuctema
muddepeHraIbHbIX ypaBHeHUH. Perienre HopMaabHON CHUCTEMBI
b depeHIMaTbHBIX YPaBHEHU ¢ MOCTOSHHBIMU
KOd(pUITMEHTAMH METOIOM HCKTFOUCHHUS U C TIOMOIIIBIO
XapaKTEPUCTUUYECKOTO YPABHEHHSI.

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

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

Juddepenunanbable ypaBHEHHsI BTOpOro nopsaka. 3agada Komm.
Juddepennnanbaple ypaBHEHHSI BTOPOTO MOPSAKA, JOMYCKAOIIHIE
HOHMXeHue nopsaaka. Jiunelnsle nuddepeHnnanbuple ypaBHEHUS
BTOPOTO TOPSI/IKA, OHOPOAHBIE U HEOAHOPO/IHBIE.

Onpenenurens BpoHCKOro 1 TeOpeMbl, CBA3aHHBIE C HUM.
Jlunelinble OHOPOAHBIE TU(PepeHIMaTbHbIC YPaBHEHHS BTOPOTO
Hopsi/iKa ¢ IOCTOSAHHBIMU K03 durmentamu. JInHeiinbie
HEOJHOPOAHbIE TU(epeHIInaIbHbIC YPaBHEHHS BTOPOTO MOPSAKA
C IMOCTOSTHHBIMH KO3 (UIIMEHTaMH CO CIIeLMaTbHON 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

YucaoBble 1 GYHKIMOHAJIbHbIE PSIJbI

45

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.

1

CamocrositensHas padora. @yHKIIMOHATBHBIE psiabl. O0IacTh
CXOJUMOCTH, METOABI €€ ONIPEJIEIICHUS pABHOMEPHAs CXOAUMOCTb.
IIpu3nak Beliepmpacca. TeopeMsl 0 HEIPEPBIBHOCTH CYMMBI,
NOWIEHHOM MHTErPUPOBaHUHU U TU(DHEPEHIIUPOBAHUN PAaBHOMEPHO
cxoasamuxcs panoB. Crenennsle psaasl. Teopema Abens Paguyc u
MHTEPBAJl CXOAUMOCTH HenpepbIBHOCT CyMMBI, IOWIEHHOE
UHTETrpupoBaHue U 1uddepeHpoBaHNE CTEIIEHHBIX PSJIOB.

Psin Teitnopa. HeoOxoauMoe 1 10CTaTOYHOE YCIOBUE
paznoxxumoctu pyHkuuu B psin Teitnopa. Psg MakiiopeHa.
JlocTatouHoe yciIoBHE pa3NoKUMOCTH (PYHKIUH B psii MakiiopeHa.
Pasnoxxenue B psiibl Makiiopena ¢ynkuuii e , Sin x. Cos X, arctg X,
In(1+x), (1+x) . [IpuMeHEeHNE CTENEHHBIX PSAAOB B MPUOIMKEHHBIX
BBIUMCIICHHUSIX.

20

3agaHus Ui CAaMOCTOSITENIbHON pabOThI, B TOM YHCIIE BBHITIOJIHEHUE
KP, PI'P

Heo6xoanmoe ycinoBue cxonuMocTH psiaa. JlocraTouHble MpU3HaAKU
CXOJMMOCTH PSIIOB C MOJIOKUTEIbHBIMH WIEHAMU: TPU3HAKU
cpaBHeHUs1, mpu3Haku lanamOepa u Ko, nHTErpanbHbli
MpU3HAK.

3nakouepenyromuecs psaabl. [Ipusnak JleitOnuma. AGcomoTHO U
YCIIOBHO CXOJIAIINECS PAIBI.

Crenennsle psaabl. [IpumeHeHHE CTENEHHBIX PSAJIOB B
IPUOJIMKEHHBIX BBIYUCICHUSX.

24

OIIK-1, YK-1

Psaabl Pypbe

41

[TpakTrueckoe 3ansaTue. Psaapl @ypbe 11 QYHKIHHN ¢ IIEpUOAOM

OIIK-1, VK-1




U POU3BOJIBHBIM IIEpUOJIOM 21 .
Pspr Dypbe A1 YeTHBIX M HEYETHBIX NEPUOMUECKUX (DYHKIIHH.

CamocrositenbHas padbora. Ciydaii HeepuoANIeCKOr PyHKITHH.
OpTtoroHanbHbIC 1 OPTOHOPMHUPOBAHHEIC CUCTEMBI (DYHKIIUH.

20

3anaHus AJi CaMOCTOSITENIbHOM pabOoThI, B TOM YHUCIIE BBITIOJIHEHHE
KP, PT'P

Psinpr @ypre mis QyHKIUN ¢ Iepro1oM 2pi U TPOU3BOIHBHBIM
nepuosiom 21 .

Psanpl @ypbe A1 YETHBIX U HEUYETHBIX NEPUOANYECKUX (PYHKIIMA.

20

MeToabl BLIYMCJICHUH

37

[TpakTuyeckoe 3anstue. [IpubnmkeHHOE pelieHne ypaBHEHHH.
Wutepnonuposanue. [IpubnuxkeHHOE BEIUMCIIEHUE ONPEAEIeHHbIX
UHTErpaioB. YncaeHHoe nHTerpupoBanue 1udhepeHInaIbHbIX
ypaBHeHMH. [IpocTeiimune crnocodbl 00pabOTKU ONBITHBIX JTaHHBIX.

CamocrostenbHas padora. [IpubmmkeHHOE peleHne ypaBHEHHIA.
Hurepnionuposanue. [IpubnnkeHHOE BEIYUCICHNE OTPEIEICHHBIX
UHTErpaioB. YncieHHoe nHTerpupoBanue qudhepeHInaIbHbIX
ypaBHeHUi. [IpocTeiinme criocoObl 00pab0TKH OIBITHBIX JaHHBIX.

12

3aaHus AJI CaMOCTOSITENIbHON paboThl, B TOM YHUCIIE BBINOJIHEHHE
KP, PT'P

[TpubnmxeHHoe perieHue ypaBHeHui. MHTepnonupoBaHue.
[TpubinxKeHHOE BBIUMCIIEHUE ONPEAEICHHBIX HHTETPAJIOB.
UYucneHHoe HHTErpupoBaHue TUPPepeHInanbHbIX YPAaBHEHUH.
ITpocreiinye cnocoObl 00PaOOTKU ONBITHBIX JIAHHBIX.

24

OIIK-1, VK-1

Teopusi BeposITHOCTEH

Sf

Jlexuwms. [Ipenmer Teopun BeposiTHOCTeH. McnibiTanust 1 coOBITHS.
[TpocTpaHcTBO 2NEeMEHTApHBIX cOObITHI. CrydaitHble COOBITHS.
Onepaunu Hajg coObITUAMU. AnreOpa coObITHI. AKCMOMaTHYECKOe
onpezeneHue BeposTHocTu. Knaccuueckoe onpenenenue
BepoATHOCTH. CTaTUCTHYECKOE OIpeIeTICHIE BEPOSITHOCTH.
I'eomeTpuyeckue BEpOSATHOCTH

TeopeMa c10KeHHs BEPOATHOCTEN MTONAPHO HECOBMECTHBIX
coObITHii. [TomHas Tpyrna nomapHO HECOBMECTHBIX COOBITHIA.
BeposiTHOCTE CyMMBI COOBITHH. Y CJIOBHBIE BEPOSITHOCTH.
BeposTHOCTh mpoun3BeIeHUS HE3aBUCUMBIX COOBITHH. BeposTHOCTD
HACTYTUICHHS XOTSI ObI OJTHOTO COOBITHS.

dopmyia nosHou BepoaTHOCTH. Popmyna baiteca. HesaBucumele
ncnplTanud. Cxema bepavyinmu. @opmyina bepHyimin.

CamocTtosrenbHas pabora. J{uarpammer Ditnepa-Bernna. DneMeHTHI
KOMOMHATOPUKH: MpaBUjIa CyMMbI U TIPOU3BENICHUS, pa3MELICHUS
0e3 TOBTOPEHU, IEPEeCTAaHOBKH, COUETAHUSI.

JloxanbHas v nHTErpanbHas Teopemsl Jlamnaca. [IpenenbHas
teopema IlyaccoHa

20

OIIK-1, YK-1




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

Crnyqaitabie coObITHsA. Onepanuu HajJ COObITHIMU. AnreOpa
COOBITUH. AKCHOMAaTHUYECKOE ONPEIEIIEHUE BEPOATHOCTH.
Kiaccnueckoe onpenenenue BeposTHOCTH. CTaTUCTHYECKOE
OIpeziesIeHUE BEPOATHOCTU. ['eoMeTprudecKkue BEpOsSTHOCTU
DneMeHTbl KOMOMHATOPUKH: TIPaBUjIa CyMMbI U TIPOU3BEICHUS,
pasmeneHus 6e3 MOBTOPEHUH, TIEPECTaHOBKH, COYETAHUSI.
TeopeMa c0KeHHs BEPOATHOCTEN MTONAPHO HECOBMECTHBIX
coObITui. [TosHast rpyrna nonapHoO HECOBMECTHBIX COOBITHIA.
BeposaTHOCTh cyMMBI COOBITHII. Y CJIOBHBIE BEPOSTHOCTH.
BeposiTHOCTh TpOM3BEICHUST HE3aBUCUMBIX COOBITUI. BeposTHOCTH
HACTYIUICHHSI XOTsI ObI OTHOTO COOBITHS.

®opmyia nojiHoM BepoaTHOCTH. Popmyna baiteca. HesaBucumelie

ncnblTanusa. Cxema bepaynnu. ®opmyna bepuyimim. 36
Wuag xoHTakTHAsg paboTa: BEIIOIHEHNE KOHTPOJILHON pabOTHI 0
IToaroToBKa K 9K3aMeHY 30
ITpoBeeHne SK3aMeHa 6

4 cemecTp

. Kommuectso | @opmupyemsie

Buapl 1 TemMbl 3aHATHI
4acoB KOMITETCHIINHI

MaTteMaTHuecKasi CTATHCTHKA 118 OIIK-1, VK-1
[IpakTuueckoe 3ansatue. JuckperHas ciydaiiHas BEJIMYUHA U 3aKOH 2
ee pacrnpenenenus. HenpeppiBHas cirydaiinas BennunHa. OyHKuus
pacnpeneneHus, MIOTHOCTh pacipeieNIeHusl, UX B3aUMOCBS3b U
CBOMCTBA. YHCIIOBBIE XapaKTEPUCTUKH CIIY4aHbIX BEJTUYMH.
Pacnipenenenusi HENpepbIBHBIX CIyYailHbIX BEJIMYHUH: pABHOMEPHOE,
MOKa3aTeJIbHOE, HOPMAJIBHOE.
3amayn MaTeMaTHYeCKON CTAaTUCTUKH. BBIOOPOUYHBIN METO/I.
Bapuanuonssiii paa. ['ucrorpamma, sMnupudeckasi yHKIUs
pacnpenenenus. Beibopounas cpennss u gucnepcusi. ToueuHbie
OLICHKM MTapaMeTpOB pacipeienieHns. IHTepBaibHbIE OLICHKH.
[IpoBepka cratuctuueckux runores. [louarue o kputepusx
cornacus. Kpurepuit  Ilupcona
CamocTtosTtenbHas paborta. [luckperHas ciaydaitHas BeTUYHHA U 10

3aKOH ee pacrpezenenus. HenpepriBHas ciydyaliHas BEJIMUUHA.
DyHKIHUA paclpenesIeHus, IIIOTHOCTb PaCpeaeIeHUs, UX
B3aUMOCBSI3b U CBOMCTBA. UNCIIOBBIE XapAKTEPUCTUKH CITy4alHBIX
BEIINYMH.

Pacnipenenennss HENpephIBHBIX CIyYalHBIX BEJIMYHWH: pABHOMEPHOE,
[I0Ka3aTeJIbHOE, HOPMAJIBHOE.

3amaun MaTeMaTU4eCKOW CTaTUCTUKH. BrIOOpOUYHBI METOI.
Bapuanunonssliii psia. I'ucrorpamma, sMmnuprudeckast QyHKIHS
pacnpezenenus. Beibopounas cpennss u gucnepcusi. ToueuHsie
OLICHKHU [1apaMeTPOB paclpezeieHus. MTHTepBalbHbIE OLICHKH.
JloBeputenbHbIli HHTEpBa. JJoBepUTENbHAS BEPOSITHOCTD.
JloBEepUTENBbHBIN HHTEPBAJ I MATEMAaTUYECKOr0 OXKUIAHUS
CIIy4ailHOM BEJTMYMHBI, paCIpPEACICHHON 110 HOPMAJIbHOMY 3aKOHY.
IIpoBepka cratuctuyeckux runores. [Ionarue o kpurepusx
cornacus. Kpurepuit  Ilupcona.




3agaHus U1 CaMOCTOSITENIbHONW pabOThl, B TOM YHCIIE BBIIIOJIHEHUE
KP, PT'P

JIMcKpeTHas ciiy4aiiHas BEJIM4YMHA U 3aKOH €€ PacIpeeIICHNU.
HenpepriBHas ciyyaiinas BennuuHa. OyHKIUA pacnpenencHus,
IUIOTHOCTB PAaCIpeAeIeHus], UX B3aUMOCBS3b U CBOMCTBA. YHCI0BBIE
XapaKTEPUCTHKU CIIy4allHbIX BEJIUYUH.

Pacnipenienenus HENPEPBIBHBIX CIIy4alHBIX BEJIMYUH: PABHOMEPHOE,
II0Ka3aTeJIbHOE, HOPMAJIBHOE.

3ajaun MaTeMaTUYeCKOW CTaTUCTUKHU. BrIOOpOUYHBIN METO/I.
Bapuanunonnsliii psia. I'ucrorpamma, sMnupudeckast QyHKIHS
pactipenenenus. Beibopounas cpennss u nucnepcus. ToueuHsle

OIIEHKH MapaMeTpoB pactpeaesieHus. UHTepBaJIbHbIE OLICHKHU. 106
Hast KOHTaKTHAs PaboTa: BHITOJHEHHE KOHTPOILHOM paboThI 0
IToaroTroBka K dK3aMeHy 30
[TpoBeieHUE PK3aMEHa 6

Pasnen 5. METOJMYECKUE VKA3AHHUSI JUISI OBVYAIOLIMXCS TI0 OCBOEHMUIO
JIACHTUTUIMHBI

W3yuyenne mucuuminHel "Marematuka" pekOMEHJyeTcs HaydaTb C O3HAKOMJIEHHMSI C paboueit
IpOTrpaMMOii, ee CTPYKTYypOi M coJepXaHHEM pa3JiesoB. Y4eOHbIH MaTepual CTPYKTYpUpPOBaH,
U3ydyeHHe  JUCHMIUIMHBI ~ OCYIIECTBIISIETCS B TEMAaTHYeCKOH  IOCIe0BaTelIbHOCTH.
3aHATHSA JIEKIIMOHHOTO THMNA AT CHUCTEMAaTU3UPOBAHHbIE 3HAHUS MO JUCLUILIMHE
"Matemaruka", KOHUEHTPUPYIOT BHMMAaHME Ha HaumOoJee CIIOKHBIX M BaKHBIX Bompocax. Bo
BpeMs JIEKIIMOHHBIX 3aHATHI pPEKOMEHAYeTCs BECTH KOHCIEKTHpPOBAaHUE Y4eOHOro Marepuaa,
oOpaiiate BHUMaHue Ha (POPMYIMPOBKU M KaTErOPUH, PACKPBIBAIOIIUE CYTh IIPOOJIEMBI, SBICHUS
WIH porLecca; 3a(hUKCUPOBAThH BBIBOJIBI " IIPAKTUYECKHE PEKOMEHALNH.
[TonroroBka K 3aHATHAM MNPAKTHYECKOr0 THNA BKIKYACT O3HAKOMIIEHHE C IUIAHOM
MPAKTUYECKOTO 3aHSATHS; pabOTy € KOHCHEKTOM JIEKIHMH, BBIIOJHEHHE JOMAIHEro 3aJaHus,
pabory ¢ yuyeOHOH U y4yeOHO-METOJMUYECKOW JUTEepaTypoil, HayyHbIMH U3JaHUAMU U
AIIEKTPOHHBIMU 00pa30BaTENIbHBIMU PECypcaMM, PEKOMEHJOBAHHBIMU pabodell mporpaMmoi
muciUIUIuHEl "MaTtemaTuka'.

N3yuenne aucuumuimHbel "MaremaTuka'" BKIIIOYAeT BBIOJHEHHME pacuéTHO-Tpapuueckux pador,
KOHTPOJIbHBIX padoT.

TpeboBaHusa K pacueTHO-rpaduueckoin pabore:

BbinonHeHne pacyeTHo-rpadmyeckorn paboTbl CTPOUTCA Ha CaMOCTOSTENBHOM MW3Yy4YeHUW CreuunanbHOM
NnTepatypbl, COOTBETCTBYHOLLMX WHOOPMALMOHHBIX CNpPaBOYHbIX MaTepuanoB. PacueTHo-rpaduueckas
paboTa COCTOMT 13 ABYX YacCTel — TEOPETUYECKON U MPaKTUYECKOW W HOCUT HayuHO-UCCAef0oBaTeNbCKUA
xapaktep. OCHOBHblE MONIOXEHNA U BbIBOAbI MO TEOPETUYECKMM BOMPOCaAM JO/KHbI ObiTb 06OCHOBaHbI 1
NnoAKpeneHbl COOTBETCTBYHOLUMM TeopeTnyeckuM un dakTU4eckuMm MaTtepuanom. Tema u odopmaeHue
pacuyeTHO- rpadunyeckorn paboTbl COrNacoBbIBAETCA C NpenojaBaTenem.

MpumepHblie TeMbl pacyeTHO-rpadumyeckmx paboT: MeTOAbl BbIYUCIEHUA OMpefennTenein Matpuy, n- oro
nopsdka; MHOXEeCTBa, AEeWCTBMA Haj MHOXECTBaMW; JIMHENHble onepauun Haj BeKTOpamu; BblYMCIeHMe
npegenos GyHKUMK; mUccnepoBaHWe GYHKUMA NPU MOMOLLM MPOU3BOAHbLIX; AEWCTBUMS C KOMMIEKCHbIMU
yncnamy; reomeTpuyeckme U GU3NYECKME MPUIOXKEHUA OMPEAENEHHOrO  WHTErpana; JiMHelHble
HeoAHOPOAHblE cucTeEMbI AnddepeHUManbHbIX YpaBHEHU; pasbl Pypbe; pasbl B KOMMIEKCHOW MAOCKOCTM
(uncnoBble  pagbl, CTeneHHble  paabl, pag  Tennopa; nNpubBAMKEHHOe  peLleHWe  YpPaBHEHWN.
WHTEPMNOIMPOBaHME; BEPOATHOCTHAA MOAE/b 3KCMEPUMMEHTa C KOHEYHbIM YMCAOM WCXOAO0B; BEPOATHOCTb
OTK/JIOHEHWA OTHOCUTENIbHOM YacTOTbl OT NMOCTOAHHOM BEPOATHOCTU B HE3ABUCUMBIX UCMbITaHUAX.



|_|pl/l BbIMO/IHEHNN pacueTHo—rpacbmquKon pa6OTbI NPUMEHAIOTCA, KaK npaBwnio, COBPEMEHHbIE pPacyYeTHO-
rpaqwll-lecme N MaTeMaTtnyeckme MeTodbl; METOAbl aHa/n3a; OLEHKW; CpaBHEHNA U T.A4.

PacueTHo-rpaduueckas pabota gomKHa MMETb, MPUMEPHO, CEAYIOLLYHO CTPYKTYPY:
TUTYNBHbBIA ANCT

Copep>xaHue

TeopeTnyecknin Bonpoc

MpakTuyeckme 3agaHns

CnncoK NCNob30BaHHbIX MCTOYHUKOB

MpunoxeHuns (Npn HeO6XOAMMOCTH).

ConepxaHue camMoOCTOSITEILHOW PadoThl omnpesensercs pabouell MporpaMMoi JUCLMITIMHBI
"Maremaruka", OLICHOYHBIMH M METOJAMYECKUMHU MaTepuajaMu, 3aJaHUsIMA M YKa3aHUSIMU
npenogasarens. CamocrosiTesibHasg paboTa MOXKET OCYIIECTBIATHCS B ayJUTOPHOW U BHE
ayauTopHoil ¢dopmax. D(P(EKTUBHBIM CPEICTBOM OCYLIECTBICHHUS CAMOCTOSITEIbHONW paboThI
SBJISICTCA  DJIEKTPOHHasi HH(OpPMAIMOHHO-00pa3oBaTeibHas CpelJa YHHBEPCUTETa, KOTopas
o0OecnieunBaeT JOCTYNl K oOpa3oBaTelpbHOM mporpamme, pabouell mnporpamme JUCLUILIAHBI
"Matemaruka', K 2JIeKTPOHHBIM OMOJIMOTEUHBIM CUCTEMaM, NPOPECCUOHAIBHBIM 0a3aM JIaHHBIX U
UH(POPMALIMOHHBIM CIIPaBOYHBIM CHUCTEMaM.
N3zyuenne nucuumianHsl "MaTemaTtuka" BKJIIOYAeT BBINOJIHEHHE pacuéTHO-Tpaduueckoi paboThI.
[TepuonuuHoCTh MpoOBeeHUS, (POPMBI TEKYIIErO KOHTPOJIS YCIIEBAEMOCTH, CUCTEMa OLIEHWBAHUS
xoJa OCBOEHUS JTUCIUIINH MIPEJICTaBICHbI B paboueii IporpaMmMe.
Dopmoii MpOMeKYTOUHOH aTTecTanuy 1o JucuuiuiHe "MaremaTrka' sBIseTcs: 9K3aMeH BO 2, 3
4 cemecTpax.

Paznen 6. MATEPUAJIBHO-TEXHUYECKOE n YYEBHO-METONMYECKOE
OBECIIEYEHUME AMCHUITIIMHBI

6.1. YueOHO-MeTOIMUECKOE 00ECIIEUEHNE

KoaunuectBo
IK3EMILISIPOB MEYATHBIX
NoeNe . W3TaHUH, UMCIOIINXCS B

Crucox UCOIb3yeMOM JTUTepaTyphbl
n/n OnoNIMoTeKe, UiIn
AIIEKTPOHHBIN apec U3TaHUS
(pecypca) B cetu MuTepHer

YYEBHBIE, YYEBHO-METOAMYECKHWE U HAVYHBIE NU3JIAHUA

1. [ITucemennsiii, mutpuit Tpopumosuu. Koncnekr nexuuii no 153
TEOPUM BEPOSATHOCTEH, MaTeMaTH4eCKOHl CTAaTUCTUKE U
ciydaitueiM miporieccam [Teker] / JI. T. IluceMeHHbId. 5-€
u3n. Mocksa: Aiipuc-Ilpece, 2010. - 287 c. ISBN 978-5-
8112-3998-6. Dx3eMIUIIpEL: Bcero 153.

2. |(IIucemenssrit, Imutpuii Tpodrumosuu. KoHcnekT nekuuii mo 10
Beicieii matematuke [Tekcr] : [mommeii kypc] / . T.
[MuceMennsiii. 15-e u3a. Mocksa: AMPUC-TIPECC, 2018. -
602, [1] c. ISBN 978-5-8112-6472-8. DK3eMIUIIpHI: BCETO




10.

3. |COopHuk 3amay 1Mo BBICHICH MaTeMaTHKE C KOHTPOJIbHBIMU 20
paboramu [Texkcr] nmocooue / K. H. Jlynry, . T.
IIucemennsniii, C. H. ®enun, 0. A. IlleBuenko. Y. 1. 14-¢
u3n, 2022. - 574, [1] c. ISBN 978-5-8112-6174-1.
Ok3eMIusIpel: Bcero 20.
4. |Beicmias MaTeMaTHKa B yIpaXHEHUAX M 3amadax [Tekct] : B 24
2 4. : [yue6HOE mocobue mst By3oB] / I1. E. Jlanko [u ap.]. Y.
1, 2015. - 368 c. ISBN 978-5-94666-566-7. Dx3eMIuIspsbI:
Bcero 24.
5. |Beicmias maTeMatvka B ynpakHEHHSIX U 3amadax [Tekcr]| : B 27
2 4. : [yue6HO€ mocobue mist By3oB] / I1. E. Jlanko [u ap.]. Y.
2, 2015. - 448 c. ISBN 978-5-94666-567-4. DK3eMIUISpHI:
Bcero 27.
6. |['mypman, Branumup EdumoBuy. PykoBoncTBO K perieHuto
3aJad4 [0 TEOPUU BEPOSTHOCTEW ©  Martemarudeckoii | https://urait.ru/bcode/488572
cratuctuke [Tekct : DnekTpoHHbIl pecypc] : ydeOHOe
nocobue st By3oB / B. E. I'mypman. 11-e¢ m3a. Mockga:
IOpaiit, 2022. - 406 ¢ ISBN 978-5-534-08389-7.
7. |I'mypman, Bnagumup Edumosuu. Teopust BeposiTHOCTEH U
maremaruieckas craructuka [Tekct : DnekTponHslit pecypc]|https://urait.ru/bcode/488573
: yuebnuk mis By3oB / B. E. I'mypman. 12-e u3a. Mockaa:
Opaiit, 2022. - 479 ¢ ISBN 978-5-534-00211-9.
8. |Maremarnueckass craructuka [Tekcr] @ pacuerHo-Tpad. 230 /
3aJlaHie U METOJl. yKa3aHus K ero BwinonHeHuto / [cocr. : I'.[ https://portal.volgatech.net/b
4. Kocrpomun, B. II. Kucenesa]. Momkap-Ona: MapI'TV,| ooks/Kostromin_mat_statisti
2007. - 39 ¢. Dx3emmsipel: Becero 230. ka.pdf
9. |BepositHOCTh cimy4aHBIX coObITHH  [Tekcr] cO. 6/
KOHTPOJIbHBIX M TECTOBBIX 3a[aHuil M0 Teopuu BepositHoctei| https://portal.volgatech.net/b
/ [coct.: T. 5. Kocrpomun, M. H. Hexaes]. Momkap-Oma:|ooks/Kostromin_verojatnost_
MapI'TV, 2007. - 35 ¢. DK3eMIIIAPLI: BCEro 6. sluchajnyx.pdf
10. |Teopuss BeposITHOCTEW ™ MaTeMaTH4ecKas CTaTHCTUKA. 90 /
Paznen 2. Caydaiinbie BenuuuHbl : ¢0. KOHTPOI. M TecToBbIX [ https://portal.volgatech.net/b
3aJaHuii IS CTyAeHTOB  crnenmaibHocTe  230100.62,(0oks/Kostromin_teorija_vero
230101.65, 230105.65, 090105.65 / [cocT.: T'. 5I. KoctpomuH, jatnostej.pdf
U. H. Hexaes]. Momkap-Omna: MapI'TY, 2008. - 39 c.
Ox3eMIIsIpel: Bcero 90.
DJIEKTPOHHBIE OFPA3OBATEJILHBIE PECYPChHI
1. |Hayunas snekrponHnas ouommoreka eLIBRARY.RU http://elibrary.ru
2. |Hayunas snekrponHas OubanoTeka «KnbepieHnHKa http://cyberleninka.ru
6.2. MatepuanbHO-TeXHUYECKas 6a3a v MporpaMMHOe o0ecrieueHne
NoNe | Aynautopuu juist ipose- | [lepeueHb 0cHOBHOTO 000pYyI0BaHUS [IporpammHuoe
/Tl |AeHHs y9eOHBIX 3aHATHH, obecrnieueHne
CaMOCTOSTENIbHON pabo-
ThI U TIPOBEICHUSI TOCY-
JTAPCTBEHHON UTOTOBOM
aTTeCTaIlNU
1. 527 (1) Jlocka mapkepHas 120x240 cm (1),[Microsoft Windows
XKK- manens Sharp PN-L602B 60"|Enterprise, Microsoft
(152 cm) B xommiekte (1), Komonku|Office Standard, Arent
MICROLAB SOLO15 (1), Dr.Web, Kommnekt 10




MG10XU (1), Hoyroyk ASUS
K53SC 15,6" (1), IlepconanbHblit
koMIibtoTep-MonoOsiok Dell Inspiron
3277 21,5" Full (1), Ilpoekrop
mynpTuMennitaeiii Hitachi CP-EX250
¢ kpemnenuem (1), Kommiekr

Mukpodpon  Shure WLI85 (1),[ans pemenuss oCHOBHBIX
Muxkmepssii  nynsT  YAMAHA |nonb3oBaTenbckux 3agad

Paznen 7. ®OPMbI KOHTPOJISI OCBOEHHA JUCHUIUIMHBI, ®OHJ OLEHOYHbIX

CPEJICTB

Kpurepuu onieHMBaHNs HHAMKATOPOB JOCTUKEHUSI KOMIIETEHIINI HAPABJICHBI Ha!
- YCBOCHHE TEOPETUYECKOTO MaTepuasia (00beM 3HAHUH, IITyOMHa YCBOEHHUS), PEAYCMOTPEHHOTO
paboueii mporpamMmoi;
- YMEHHE Wu3JlaraTh MaTepuan (YeTKOCThb, IPAMOTHOCTh H3JIOKEHUS MaTepuaia, TOYHOCTh U
MOJIHOTA BOCIIPOU3BEICHUS] y4eOHOTO MaTepuana);

- YMEHUE MIPUMEHATh TEOPETUUECKUE 3HAHUS IPU PELICHUU TPAKTUYECKUX 3aJaHUM.
[[Ixana oueHUBaHUS IPEICTABICHA HUXKE.

YpoBeHb
c(OpMUPOBAHHOCTH [Ixana
Kpurepuu onenuBanus
JJIEMEHTOB OLICHUBAHMUSI
KOMIIETEHIIUH
IToporosslii OOyuaromuiics HMMeeT 3HAaHUS OCHOBHOIO Marepuana,| yJaoBieT-
YPOBEHBb IIPOSABIIAET YMEHHUE JIOTUYHO €ro Hu3Jjlararb, HO MOJKET| BOPHUTEIBHO
JOTyCKaTh ~ HETOYHOCTM B UB3JIOKEHUU  MaTepuana,
HE/JI0CTaTOYHO TMpaBUIbHBIE (OPMYIMPOBKH, HCIBITHIBAET
3aTpyJHEHUS B BHIIIOJIHEHUN IPAKTUUECKUX 3aJaHUM.
[IpoxBunythiii  [OOyuatomuiicss TBEpAO 3HAaeT MNPOTrPaMMHBIA MaTepHuai,| XOpolIo
YpOBEHBb U3JlaraeT €ro IpaMOTHO U IO CYILECTBY, HE JOITyCKaeT
CYLIECTBEHHBIX HETOYHOCTEN B OTBETE HA BONPOC, IPAaBUIIBHO
MPUMEHSIET TEOPETUYECKHE TOJOKEHUS TpU  pElIeHUun
MPAKTUYECKUX BOMPOCOB U 3ajad, BiajeeT HEOOXOAWMBIMU
HaBbIKaMU ¥ pUEMaMH UX BBIOJTHEHUS
Beicokuit ypoBenp |OOyuatommuiicss rinyOOKO M TNPOYHO YCBOMJ MPOrPaMMHBIM|  OTIMYHO

MaTepuall, TPAaMOTHO M JIOTUYECKH CTPOHHO €ro M3Jjaraer,
JlaeT MCUEpIIbIBAIOIINE OTBETHI HA MTOCTaBJIEHHBIE BONPOCHL. B
OTBETE TECHO YBS3BIBACTCS TEOPHUsS C MPAKTUKOW, TIPU ITOM
oOyJaroIuiicss He  3aTpyAHAeTCs C  OTBETOM  IIpH
BUION3MEHEHNN  3aJaHus, CBOOOJHO  CHpaBisieTcs C
3aJjauaMH, BOINPOCAMH U JPYTUMH BHJaMHU TPUMEHEHUS
3HaHW#, TIOKa3bIBAa€T 3HAKOMCTBO C MOHOTpadudecKoi
JUTEPaTypoi, MNEPUOJUYECKUMHU H3IAHUSAMH, TPABHIBHO
O0OOCHOBBIBAET TPUHATHIC pPEIICHHs, CBOOOJHO BIIAJEET
pPa3sHOCTOPOHHUMH  HaBbIKAMM, IpPUEMaMH  BBIIOJHEHUS
MPaKTUYECKUX padoT

7.1. IlpoMexxyTouHast aTTECTaIUs 00yJarONUXCs
[TpomexyTouHas arrecTanus oOydyaroIIMXCsl HAIlPaBJIeHA HA OLIEHUBAHHE Pe3yJbTaTOB OOYUYEHUs
M0 TUCIUIUIMHE (MOYJII0) ¥ MMPOBOJUTCS C UCIOJIb30BaHUEM (DOH/I0B OLICHOYHBIX CPEJICTB.




[Ipumepsl THUIOBBIX KOHTPOJBHBIX 3aJaHUid U3 0azbl (OHIA OLICHOYHBIX CPEACTB
00pa30BaTeNIbHON NpOrpamMme.
IIpumep 3K3aMeHANMOHHOI0 OWJIeTa

MoBONYKCKMIA rocyaapCTBEHHbIN TEXHOIOTMYECKMA YHUBepCcUuTeT
3K3AMEHALMOHHbIN BUNET Ne 7
no ancuunamHe « Marematuka»
1. Teopembl auddepeHumanbHoro ucumcneHms (Ponns, Koww). Mpasuno Nonutans.
2. MNoHATUE PYHKUMM HECKONBKUX NepemeHHbIX. Cnocobbl Ux 3agaHuA.
3. Haiigure mpegen: lim((x5-1)/(x®-1)) eciu X cTpeMuTCst K OECKOHEUHOCTH.

4.Haamte Npoun3BoaHYI0 GYHKLMKM Yy I Y = COS Vx.

3aBenyrommii kageapoi (B.I'.HaBogHoB)
« _» 20 Kpurepuu oueHMBaHUSA

MoporoBsbiii ypoBeHb — peweHo 40-60 % 3aaaHui

MpoaBYHYTLIM ypoBeHb —pelueHo 60-80 % 3apaHnii

BbiCOKUI ypoBeHb — pewwieHo 80-100 % 3agaHuin

1. BeIUMCIUTh ONPEACTUTEND.

2. PemmuTh cucteMbl TUHEHHBIX YpaBHeHUH 10 Gopmyrnam KpaMmepa u MaTprUUHBIM METOIOM.

3. HccnenoBate u peInuThb CUCTEMY MCTOOOM Faycca.

HepequL BOIIPOCOB HJIs1 TPOBCACHUA HpOMe)KYTOQHOIZ aTTeCTaluu

Bonpocs! 11 NPoMe:KYyTOYHOI0 KOHTPOJIs 1o aucuumiune "MartemaTtuka' 2-ii cemectp:
1. Martputisl. OCHOBHBIE OTIPEICIICHUSI.
2. Ornepanuu Ha matpuniamu. CBOKCTBA OTiepalinii Ha/i MaTPUIIAMH.

3. OHpe,I[eJ'II/ITeJ'II/I MaTpull. OCHOBHBIC CBOMCTBA onpe,uenI/ITeneﬁ. OHpCZ[CJ'H/ITCJ'II/I MaTpull BTOpOro u
TPETHETO MOPSAKOB.

4. OnpenenuTeny MaTpyLl N-0ro nopaaka. MeTobl BEIYUCICHUS.

5. Panr matpuisl. Metoap! BEIUMCICHHUS.

6. OO6patHast MaTpuua. Beruncienne o0OpaTHONW MaTpHLIbL.

7. Cucrema n IMHEMHBIX ypaBHEHUH ¢ n Heu3BecTHeIMU. Metoz Kpawmepa.

8. CucreMa n TUHEHHBIX YpaBHEHHUH C N HEM3BECTHRIMI. MeToa 00paTHON MaTpHIIEL.

9. Cucrema m TUHEHHBIX ypaBHEHUH ¢ n Heu3BecTHBIMU. Teopema Kponekepa-Kanemnu. Meron ['aycca.

10. TpexmepHoe mpocTpaHcTBO. BekTopsl. JInHelHbIe onepannn HaJl BEKTOPaMH.
11. JIuHeitHO-He3aBUCUMBIE CUCTEMBI BEKTOPOB. basuc.

12. IIpoeknus BekTOpa Ha oCh. Pa3noxeHne BEKTopa Mo OpTaM KOOPIAMHATHBIN oceil. Moaynb BEKTOpa.

Io



13.

14.

15.

16.

17.

18.
19.
20.
21.
22.

23.

24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

38.

39.

40.

41.

Harmpasnstoniye KOCUHYCHI.

,Z[eflCTBHﬂ HaJl BEKTOpaMH, 3aJaHHbIMU IIPOCKIUAMU.

CKaﬂﬂpHOG MpOn3BEACHNEC BEKTOPOB U €TI0 CBOIICTBA. I[J'II/IHa BEKTOpa, Yrojl MExay ABYMsI BEKTOpAMHU.

BI)Ipa)KeHI/Ie CKaJIIPHOT'O MPOU3BEACHUA YE€PE3 KOOPANHATHI.

BekTopHOe npou3BeieHne BYX BEKTOPOB, €ro0 CBOMCTBA. BhipaXkeHHe BEKTOPHOTO MPOU3BEACHHS Yepe3

KOOpPAWHATHI.

CwMenaHHOe MMPOU3BEJIEHNE BEKTOPOB, €ro cBoicTBa. ['eomeTpuieckuit cMbICI. BripakeHue cMeanHoro

IIPOU3BEJEHUS YePE3 KOOPIAUHATEHI.

CucreMa KOOpAMHAT Ha TUIOCKOCTH: OCHOBHBIC MTOHATHS, OCHOBHBIE MPHIOKEHUS METOIa KOOPANHAT,
npeoOpa3oBaHUe CHCTEMbI KOOPANHAT.

YpaBHeHuUs IpAMO Ha MIIOCKOCTH. OCHOBHBIE 3a/Ja4H.

Jlunuu BTOporo nopsaka Ha mIockocTd. OCHOBHbIE MOHATUSA. OKPYKHOCTb.
JluHuM BTOpOTO MOpPSAKA HA TNIOCKOCTH. OCHOBHBIE MOHSATHUS. DIUIHIIC.
JluHnu BTOpOTO MOpsiAKa Ha IOCKOCTH. OCHOBHBIE MOHATHSL. | uniepOona.
Jlunum BTOpOTO MOpsiAKa Ha TIOCKOCTH. OcHOBHBIE MOHATHS. [lapabomna.

Jlunum BTOpOTO MOpsiAKa Ha TIIOCKOCTH. OcHOBHBIE MOHsTHA. OOI1ee ypaBHEHHE JIMHUI BTOPOTO
nopsiKa.

YpaBHEHHE TOBEPXHOCTH U JIMHUU B IPOCTPaHCTBE. OCHOBHBIE TOHATHSL.
YpaBHEHHUS IIIOCKOCTU B IPOCTPAHCTBE.

VYpaBHEHUs IPAMOIL B IPOCTPAHCTBE.

IIpsiMast 1 TIIOCKOCTH B IPOCTPAHCTBE.

Hununnpudeckne NOBEpXHOCTH.

IToBepxHocTH BpaieHusi. Konnueckue noBepxHocTH

Kanonuueckue ypaBHeHHUs IOBEPXHOCTEN BTOPOTrO MOPsKA.

MHo>kecTBa: OCHOBHBIE TIOHATHS, OTIEpAIK HA/l MHOKECTBAMH, IUarpaMmmbl Ditiepa-BenHa.
Yucnossle pyHKmu. CrocoOb! 3a1aHNs U CBOWCTBA.

O6patHble 1 cnoxHble GyHKIMN. Kitaccnguxarys 31eMeHTapHbIX QyHKIHUH.
[Ipenen uyncnoBoii nocienoBarenbHOCTH. [Ipenen GyHKImK B OECKOHEUHOCTH (TIPH ).
[penen pynknun B Touke. OJHOCTOPOHHUE TIPEIETIHI.

BbeckoneuHo Mainble pyHKIMU U UX CBOHCTBA. DKBUBAJICHTHBIC OECKOHEYHO MaJIbIC.
Beckoneuno OosnbIme GyHKINHM U UX CBOMCTBA.

TeopeMsl 0 CBsI3u OECKOHEYHO MO (DYHKIIUH U (PYHKIINHN, UMEIOIIECH TPEIeN, O €THHCTBEHHOCTH
npejena.

Teopema 00 OrpaHUYEHHOCTH (PYHKIMY, IMEIOIIEH MPeae.
Teopemsl 0 Iipeesie CyMMbl, IPOU3BEASHHS U YaCTHOTO.

TeopeMm CyHieCTBOBAHHWA IpEACIIa.



42.
43.
44.
45.

46.

47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.

60.

61.
62.
63.

64.

65.

66.

67.

68.

69.

70.

[TepBrIil 3amedaTenbHBIN Tpenes.

Bropoii 3ameuaTenbHbIN Tpenen.

HemnpepriBHble hyHKIIMU. Y CIOBHE HENPEPHIBHOCTH. TOUYKHM pa3phiBa.
CaoiicTBa (PyHKIMI, HENPEPHIBHBIX HA OTPE3KE.

3ajauu, MPUBOSIINE K MOHATHIO TPOU3BOIHOM. OnpeaeneHne mponu3BogHOM. Mexannueckuii u
TEOMETPUYECKUIN CMBICI PONU3BOTHOM.

HenpepsiBHOCT U TU(GEpeHITUPYEMOCTh (QDYHKITHIA.

OcHoBHBIE NpaBwiIa AUQdepeHInpoBaHHS.

[TpownsBoaHbIe AeMeHTapHBIX QyHKIMHI. Tabauma mpou3BOIHBIX.

Juddepenrman pynkuun. MaBapuanTHOCTh GopMel audpdepernnana. [Ipumenenne augppepennmana.
IIpousBoaHbIe B AU PEpEHIHATBI BHICIITHX TOPSIKOB.

OcHoBHBIE TeopeMBl AU hepeHnanTbHOro ncuucienus (reopemsl @epma, Pomns, Jlarpamxka, Kommn).
IIpaBuiio Jlonurans.

MOHOTOHHOCTD (DYHKIINH B IPOMEKYTKE.

Oxctpemymbl pyHkIEH. Heo6XxoanmMoe 1 10cTaTOuHOE YCIOBUS.

Harmpapnenue BBIyKI0CTH rpaduka QYHKIMH, TOYKH ITeperuoa.

AcumnToTsl Tpaduka yHkiuu. Cxema ucciaeqoBanus GyHKIUN U MOCTPOCHUE rpaduka.
Paznoxenue B psan Teinopa, MakiopeHa.

Paznoxxenue B psiI DIeMEHTAPHBIX (QYHKITHA.

OcHOBHBIE IIOHATHUA, CBA3aHHBIC C KOMIIZICKCHBIMH YU CJIaMH. FCOMeTpI/I‘ICCKOC I/I306pa)KeHI/Ie
KOMIIJICKCHBIX YHCCII.

DOopMBI 3aITUCH KOMIUIEKCHBIX YHCE.
CrnoxxeHue yMHOXEHNE, BEIYUTAaHUE KOMIUIEKCHBIX drcell. BoBoxa ¢opmyi. [Ipumepsr.
Jleyienne KOMIUIEKCHBIX YHcel. M3BeueHe KopHel 13 KOMITICKCHBIX yrcen. BeBoa ¢popmyit. [Tpumeps.

Oyukmy MHOTHX nepeMeHHbIX. OcHoBHBIE moHsATH. [Ipenen ¢pynkiun OHII. HenpepeiBHOCTH
¢yskmun n1Byx nepeMeHHbIX. CBotictBa GHII, HempephIBHBIX B OrpaHUYEHHOHN 3aMKHYTON 00JIacTH.

YactHbIe IMPOU3BOJHBIC IICPBOI'0 MOPAAKA U UX reOMeTpI/I‘ICCKI/Iﬁ cMbIcil. YacTHbIE MMPOU3BOAHBIC
BBICHIUX IMOPAAKOB.

Huddepennupyemocts u nmonusiil quddepeniman O@HIIL. [Ipumenenue noiaHoro auddepeHnuana K
IpUOIIDKEHHBIM BRIYHCIECHIAM. [{uddepeHiuaisl BRICIINX MOPSAKOB.

[pousBoanas cnoxuoit ®HII. [TomHas nponsBoaHas. UTHBapHaHTHOCTH (POPMBI TIOITHOTO
muddepenimana. Juddepeniupopanue HeIBHON QyHKIIUH.

KacarenbHast mI0cKoCTb U HOpMaJIb K IMOBEPXHOCTH.

OKcTpeMyMBl QYHKIIMH MHOTUX IIepeMeHHBIX. OCHOBHBIE MOHATHL. HeoOxoanmeble 1 1ocTaTOUHBIC
YCIIOBHSI 9KCTPEMYyMa.

Haubonbiiee u HanMeHbIee 3HaYCHUS (PYHKINU B 3aMKHYTOH o6nactu. [IpuBectn 00s3aTebHO IpUMep
C IOJPOOHBIM PELICHUEM.
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72.
73.
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76.
77.
78.

79.

80.

81.

82.

83.
84.
85.
86.
87.
88.

89.

[TepBooOpa3Hast u HeonpeeneHHbIH HHTeTpasl. CBOMCTBA HEONPECICHHOTO HHTErpaa.
TaOnuma naTErpanoB. Beranucinenne HHTETPaJIoB METOJOM HEITOCPEACTBEHHOTO HHTET PUPOBAHHAL.
3aMeHa IepeMEeHHOM U UHTETPUPOBAHUE 0 YacTIM B HEONpeeIeHHOM HHTErpae.
HuTerpupoBanne paluoHaIbHBIX (YHKITHH.

WuTerpupoBanue nppanuoHATBHBIX (DYHKITHH.

HuTerpupoBanre TPUTOHOMETPUICCKHX QYHKITUH.

«bepyiuecs» 1 «HeOepyIIUecs» UHTETPaJIbL.

OmnpenesieHHbINA HHTErpal Kak Mpejiel HHTerpajJbHONH CYMMBI.

33[{3‘{1/1, MNPUBOIAIINE K ONTPEACIICHHOMY UHTCTpAILy. FeOMeTpI/I‘IeCKI/Iﬁ u (bI/ISI/I‘{eCKI/Iﬁ CMBICJI
OIIPCACIICHHOTO NHTETpaJIa.

CBoiicTBa OnpeIeICHHOTO WHTETpaa.
OnpeneneHHbIi HHTErpall ¢ HepeMEeHHBIM BepXHUM npenenoM. @opmyna Herotona-JIeioHuIa.

Metonbl BEIYHCICHHUS OIpeeieHHOro nHTerpana: gpopmyia Hetotona-JleiiOnuma, nHTErpupoBaHue
MOJICTAHOBKOM, HHTETPUPOBAHHUE 110 YaCTSIM, MHTETPUPOBAHNE YETHBIX U HEUETHBIX (DYHKIIUN B
CUMMETPHUYHBIX Mpeenax.

Hecob6cTBennble nHTErpaisl 1-ro pona.

HecoGcTBenHBIC HHTETpANIBI 2-TO poJa.

CxeMBbl IPUMEHEHHS OTIPEIETICHHOTO HHTETpaia. Breraucienue miomniaaei miockux Guryp.
CxeMbl IPUMEHEHMS ONIPEETIEHHOT0 NHTErpaia. Beruncinenye AMUHbL AyTU MI0CKOW KPUBOM.
CxeMbl IPUMEHEHHS OTIPEIETICHHOTO HHTETpaia. Berancnenue oobema tena.

CxeMbl IPUMEHEHMs ONIPEJEIEHHOr0 UHTErpaia. Beraucienye miomam NoOBEpXHOCTU BPAILEHHS.

CxeMbl MPpUMCHECHU ONIPEACIICHHOIO UHTErpaja. MexaHnueckue MPUJIOKEHU ONIPEACIICHHOTO
HHTCIrpaia.

Bonpocs! 1151 IPOMEKYTOUHOI0 KOHTPOJIS 10 AucHuIuinHe "Martemaruka' 3-ii cemectp:

O6mme ceenenns o TudpepeHINATBFHBIX YpaBHESHUAX. 3a1a4r, TPUBOASIINE K U PepeHIHATEHBIM
YpaBHCHUSIM.

OCHOBHEBIE TOHATHS, OTHOCSIIHECS K TUPPEPeHIINATBHBIM YPaBHEHISM 1-T0 mopsiika. Y paBHEHHUS C
pa3IensroNMMUCs IEPEMEHHBIMHU.

OnHoponnbie nuddepeHnnaIpHbIe ypaBHEHHS 1-To mopsiaka.

Jluneitabie qudepeHnmanbHbe ypaBHeHUS 1-ro opsiaka. YpasHeHus bepaymm.
YpaBHeHH B MOJHBIX AuddepenHnnanax. MHTerpupyomui MHOKHUTEIb.

OCHOBHBIE MIOHATHS, OTHOCAIIHECS K AU PepeHIHaIbHBIM YPAaBHEHHSM BBICIINX ITOPSIIKOB.
VYpaBHeHuUs, 10MIyCKalOIME NOHUKEHNE TIOPSIIKA.

Jluneiiabie qudepeHIaIbHbIe YpaBHEHUS BBICIIUX MOPSIKOB. JIMHEWHbIe oqHOpOAHbIE Y BTOpOTO
HOPSIITKA.

Jluneitabie quddepeHIraIbHbIe YpaBHEHUS BBICIIUX MOPSIKOB. JInHeWHbIe oqHOpoaHbIe 1Y N-To
TOPSIITKA.



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Wnrerpuposanue JIOJY Broporo nopsijaka ¢ HOCTOSHHBIMHU K03 dunueHTamu. MIHTerpuposanue
JIOY n-ro nmopsaxa ¢ MOCTOSIHHBIME K03 urnenramu.

Crpykrypa obuiero pemenust JIHIAY BToporo nopsiika. MeTos BapHaliul IPOU3BOIBHBIX OCTOSHHBIX.

Wnrerpuposanne JIHIY Broporo nopsiaka ¢ HOCTOSHHBIMU KO3(h(GHIMEHTaMH U ITPABOH YacThIO
crieransHoro Buna. MaTterpuposanune JIHY n-ro nopsaka (n>2) ¢ HOCTOSHHBIMU KO3 QHUIMEHTaMH U
IPaBOH YacCTBIO CIELUAILHOTO BUAA.

OcCHOBHBIE MOHATHS, OTHOCSIIIHECS K cucTeMaM quddepeHuanbHbeIX ypaBHeHuil. THTerpupoBaHue
HOPMAJIBHBIX CUCTEM.

Cucremsl TuHeHHBIX 1Y ¢ TOCTOSHHBIME KO3 QHUITEHTaMH.

OCHOBHBI€ MTOHSTHUS, CBSI3aHHBIE C IBOWHBIM UHTETpaiIoM. [ eoMeTprudeckuii 1 PU3NIECKU CMBLI
JIBOMHOT'O MHTETpaa.

OcHOBHBIE CBOMCTBA ABOWHOTO MHTETpaNa. Berarcienne ABOWHOTO HHTETpalia B JEKAPTOBBIX
KOOpAMHATAaX.

Brruncnenue ﬂBOﬁHOFO HUHTErpajia B NOJIIPHBIX KOOpAWHATAaX. HpPIJ'IO)KeHI/IS[ JIBOMHOTO HUHTErpala.

OCHOBHBIE MTOHSTHUS, CBSI3aHHBIE C KPUBOJMHEHHBIM HHTETpajioM 1-ro poaa. Beruncienue
KPUBOJIMHEHHOTO HHTETpasia 1-ro posa.

OCHOBHEBIC MTOHATHSA, CBSI3aHHBIE C KPUBOIUHEHHBIM HHTETpasioM 1-To poxa. HekoTopsle mprimoxeHus
KPUBOJIMHEWHOTO WHTErpana 1-ro poxa.

OCHOBHBI€ MTOHATHUS, CBSI3aHHBIE C KPUBOJMHEHHBIM HHTETPAJIOM 2-TO poja. Beruncienue
KPUBOJIMHEMHOTO UHTErpasia 2-ro poja.

®opmyna Octporpanckoro-I'puHa. YciioBus HE3aBUCUMOCTH KPUBOJIMHEHHOTO MHTErpaia 2-ro pojia oT
ITyTH UHTErPUPOBAHUSL.

OCHOBHbI€ MTOHATHUS, CBSI3aHHBIE C KPUBOJMHEWHBIM UHTETpajioM 2-ro pojaa. HekoTopsle npuinoxeHus
KPUBOJIMHENHOIO MHTErpaia 2-ro poja.

OcCHOBHbIE MTOHATHS IOBEPXHOCTHOTO MHTErpaja 1-ro poaa. Beiuncienue noBepXHOCTHOIO UHTErpana -
ro poja.

OCHOBHI)Ie IIOHATUSA HOBerHOCTHOFO I/IHTeraJ'Ia l-FO po;la. HeKOTOpLIC HpHJ’IO)KeHI/IH HOBCpXHOCTHOFO
uHTerpaia 1-ro poaa.

OCHOBHBIE MOHATHS IOBEPXHOCTHOTO MHTErpana 2-ro poja. BeruucieHne moBepXHOCTHOTO HHTErpaa 2-
ro poja.

®opmyna Octporpaackoro-I'aycca. @opmyna Ctokca.

OCHOBHBIG IIOHATHUSA HOBerHOCTHOFO I/IHTeraJ'[a 2-1"0 po;la. HeKOTOpBIC l'IpI/IJ'IO)KeHI/IH HOBCpXHOCTHOFO
WHTerpasia 2-ro poja.

OCHOBHBIE MTOHSTHUS YUCIIOBBIX PANOB. Psii reoMeTpudeckoil Mporpeccuu.
HeoOxoaumplil npu3HaK cXOAUMOCTH YUCIIOBOTO psiaa. ['apMoHndeckuii ps.
JocTarounble MpU3HAKK CXOAMMOCTH 3HAKOTIOCTOSIHHBIX PSJIOB: MPU3HAKU CPAaBHEHMSL.

JlocTaTounble MpU3HAKH CXOAUMOCTH 3HAKOIIOCTOSHHBIX PSIOB: MpH3HaK lamambepa, paanKanbHbIN
npuzHak Komm.

JlocTaTouyHble MPU3HAKH CXOIUMOCTH 3HAKOMOCTOSHHBIX PSIOB: HHTETPANbHBIN mpu3Hak Ko,
OO600MEHHBIN rapMOHUYECKUH P,

OCHOBHBIC MTOHSITHS YUCIIOBBIX PAIOB. 3HaKouepemyromuecs psaapl. [Ipusnak JleliOanma.
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OGHII/Iﬁ JIOCTaTOYHBIN IMPU3HAK CXOAUMOCTH 3HAKOIICPEMECHHBIX PSAA0B. AOcomoTHasS U YycCJ10BHasA
CXOAUMOCTH YHCIIOBBIX PSAOB. CBolicTBa aOCOIIOTHO CXOOAIIUXCS PsAAOB.

OcCHOBHBIC MTOHATHS QYHKIIMOHAILHBIX psAnoB. Teopema AGens. IHTepBal 1 paanyc CXOAMMOCTH
CTETICHHOTO Psa.

WHTepBan u pannyc cXoAUMOCTH CTETIEHHOTO psina. CBONCTBA CTENIEHHBIX PSIOB.

Psaner Teitnopa u Maknopena. IIpumeps.

Paznosxxenne HEKOTOPBIX AIeMeHTapHBIX QyHKIMI B psin Teiinopa (Makiopena) (He MeHee 7).
Psiner Teitmopa u Maknopena. [IpubnmxeHHoe BeraucieHue 3HaueHuii pynkuuu. [pumep

Psner Teitnopa u Makiopena. [IpubiimkeHHOE BRIYUCIICHHE OTPEICTICHHBIX HHTErpaioB. [Ipumep.
[Ipubnmwxennoe peuienue quddepenuansHeIX ypaBHeHuil. [[Ba ciocoda. [Ipumepsi.
Ilepuoanueckue ¢pyHkimu. [lepuonudeckue npoueccsl. Tpuronomerpudeckuii psa @ypsoe.

Paznoxenue B pag @ypbe 2/span>-nepuoguueckux GpyHxuuit. Teopema Aupuxie. Paznoxxenue B psia
@Dypbe YCTHBIX U HEUETHBIX (DYHKIIUH.

Paznoxenue B pag @ypbe UETHBIX U HeUeTHBIX (pyHKuuil. Paznoxxenue B psg Oypre GyHKuumit
IIPOM3BOJIBHOTO TIEPHOJIA.

IIpencraBnenue Henepuoandeckoi pyHkunu psagom Oypee. KommnexcHas popma psaga Dypee.
HuTerpan @ypee.
MuoxectBa. [TognmuoxkecTBa. CriocoObI 3aaHUS MHOXKECTB.

Onepanuu HaJ MHOKECTBAMU: 00BEIMHEHHUE, TIEPECEUCHIE, PA3HOCTb, JOMOIHEHHUE, CHMMETPUYCCKAsI
pasHOCTb.

Juarpammel Diinepa-Berna.OcHOBHBIE TOXKAECTBA anredpa MHOXKECTB (XOTs OBl OZHO JIOKA3aTh).

[IpubnmxeHHOE pelIeHne ypaBHEHUH: METO/T TIOJIOBUHHOTO JICIEHHsI, METO/] KacaTeIbHbIX, METO/
CEKYIIUX.

MeTo1pl HHTEPIONMPOBaHus PyHKIHI: MeTox Jlarpanka, epBbiii MeTol HproTOHA, BTOPOH METO
HeroToHa.

[TpubmIKeHHOE BBIYHUCICHUE ONPEICIICHHBIX HHTETPAJIOB: (hOpMYyIIa MPSIMOYTOJIEHIKOB, (popMyITa
Tpanernuii, popmyna Cumricona. OTCHKH TOTPEITHOCTEH ATHX (popMyIL.

[TpuGnmkeHHOe BEIYHMCIIEHHE KPATHBIX HHTETPaJIoB: KybdarypHas hopMyia Thra CHMIICOHA.
Yucnennoe nHTErprupoBanue A epeHIManbHBIX yPaBHEHUH.

BeposTHOCTHOE POCTPAHCTBO U €r0 KOMIOHEHTBHI.

Knaccudukanms coObITHi.

OnpeneneHus U CBOMCTBA BEPOSTHOCTEN.

DopmyTsl KOMOMHATOPHKH.

VYcnoBHa BeposITHOCTh. He3aBucuMble COOBITHSI.

Teopembl CIOXKEHUSI U YMHOXKEHHSI BEPOSITHOCTEH.

®Dopmyibl IONHON BeposTHOCTH U baiieca.

[ToBTOpHBIE HcnbITanus. Popmyna bepHyiu.
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®opmyna [lyaccona. JlokanbHas 1 uHTETrpasibHas Gopmyiibl Myaspa-Jlarmaca.
[TommHOMUANBHAS cXeMa Kak 0000IIeHre cXeMbl bepHyrum.

Bomnpoce! 171 IPOMEKYTOUYHOT0 KOHTPOJIS 1o aucuunaude "MaremaTuka' 4-if cemecTp:
[TonsiTue cydailHOM BETMUMHBL. 3aKOH pacipe/ieIeHus IMCKPETHON CITyqyailHOW BETMIMHBI.
MaremaTuieckue orepalny HaJl Cy4ailHbIMU BETUMUNHAMH.

MaremaTuieckoe 0>KHIaHNe TUCKPETHOMN CITydalHON BEJIMYUHBL.

Jucnepcust TUCKpeTHOM cIy4yailHOM BETNYHMHBI.

DyHKIMS pacnpeaeseHus CIIyqYaiHON BeTUIUHEI.

HenpepsIBHBIE CilydaliHble BEIMYUHBL. [[IOTHOCTH BEpOATHOCTH.

Mopa u Mmeauana. KBantuiau. MoMeHTBI cilydaiiHbIX BEIMYUH. ACUMMETPHs U JKCIIeCC
buHOMUaNbHBIN 3aKOH paclpeeIcHusl.

3akoH pacrnpeaenenus [lyaccona

I'eomerprdeckoe pacmpeneneHue u ero 06o0menus. [ nnepreoMeTpraeckoe pacrpeaeacHne
PaBHOMEpHBIN 3aKOH pacnpeneaeHus.

IToka3aTeNbHBIH (3KCTIOHSHIMATBHBIHN ) 3aKOH pacipeaeIcHHs

HopMabHbIii 3aK0H pacnpeneneHus

Pacnpe;[eneHHe HCKOTOPBIX CJ'IyIIaI‘/‘IHI)IX BCJIMYWH, MIPCACTABIAOIINX (l)yHKHI/II/I HOPMAJIbHBIX BEJIMYNH

IToHATHE MHOTOMEPHOH CiTyyaifHOM BEIMYMHBI M 3aKOH €€ pacHpeiciIeHus. 3aBUCHMBIC H HE3aBHCUMBIC

ClIy4ailHble BETUYMHbI

Kopapunamus u ko3 durmenT koppemnsuuu. LleHTpanpHas npenensHas TeopemMa
Bapwuaronnslie psasl M HX rpadudeckoe H300pakeHue

CpenHue BeTMYUHBI

ITokazarenu Bapuanuu

HauvanscHbie u HCHTPAJIbHBIC MOMCHTBI BApUAIIMOHHOT O psiia

OO61ue cBeieHHs 0 BEIOOPOYHOM METOIe

TlousATHE OLIEHKHN TapaMeTpOB

Merto/ip1 HaxOXkeHHs olleHOK. OlieHKa apaMeTpoB IT'eHepalbHOI COBOKYITHOCTH 10 COOCTBEHHO-
CITy4aifHO! BBIOOpKE.

Ilonsarue HWHTCPBAJIbHOTO OLICHUBAHU . I[OBepI/ITeJ'II)HaFI BEPOATHOCTD U IPCACIIbHAs ommbka

BBI60pKI/IHOCTpOCHI/IC TEOPECTUUCCKOI'0 3aKOHA paCcupCACJICHHSA 1O ONBbITHBIM JaHHDBIM. HpOBepKa TUIIOTE3

0 3akoHe pactipenenenusi. Kpurepuit cornacust [lupcona.

Koaddurment xoppemnsmuu.



