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[Tporpamma cocraBneHa B coorBercTBuu ¢ Tpeboarusimu @I'OC BO HanpaBieHUs OATOTOBKU
(cermanbHOCTH) 11.03.02 MHPOKOMMYHHKAIIMOHHBIE TEXHOJIOTHH U CUCTEMBI CBSI3U
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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

1505000101 0) Y €:1007051




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  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); rocynmapctBeHHON wuTOroBoil arrectauuu B ¢opme: IloaroroBka k cmaue u caaua
rocynapctBeHHOro 3k3ameHa (YK-1), Beimonnenue u 3ammra BBITYCKHOW KBAIM(PUKAIIMOHHOMN
pa6otsr (OITK-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 17 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.

BexTopHas aareopa

21

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.

AHaJIUTHYECKAS reoMeTpusi Ha NJJOCKOCTH

24

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.

10

OIIK-1, YK-1

AHajauTH4ecKasi reoMeTpusd B IPOCTPAHCTBE

23

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.

JIeMEeHTDI TCOPHUHU MHOKECTB

(ep]

Jlexuus. MuoxectBa. CiocoObl 3a1anusi MHOKeCTB. Oriepaliuu HaJ
MHOXECTBAMH.

[IpakTuueckoe 3anstue. MHoxxkectBa. CriocoObI 3aaHUSI MHOYKECTB.
Onepanuy HaJ MHOXKECTBAMHU.

CamocrosrenpHas padoTa. [lekapToBO Mpou3BeIeHIHEe MHOKECTB.
OTtoOpaskeHuss MHOKECTB. MOIIHOCTh MHOXKeCTBa. MHOXecTBa
JICUCTBUTEIILHBIX YHCETL.

3aaHus 111 CaMOCTOSITEIIbHOM padOThI, B TOM YHMCJIE BBIMOJHEHUE
MmuoxecTtBa. CriocoObl 3a/1aHust MHOXKECTB. Oriepaiiuy Haj
MHOKECTBAMH.

JHexapToBo nmpousBeaeHe MHOKECTB. OTOOpaKeHUsSI MHOYKECTB.
MoIIHOCTh MHOXKEeCTBA. MHOKECTBA JACHCTBUTCILHBIX YHCEIL.

OIIK-1, YK-1

BBeaenue B MaTeMaTH4YecKHU aHAJIN3
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Jlexuus. dyukmus onHoi nepemeHHo. O0IacTh ONpeIeICHHUS.
Onpenenenue npeaena GyHkur. OCHOBHBIE TEOPEMBI O IIpeenax
¢ynkuuii. [lepBelii 1 BTOpoii 3aMeuaTeNIbHbIE MPEEIbI.
HenpepbiBHOCTD pyHKIMM B TOUKe. TOYKH pa3pbiBa U UX
KiaaccudUKaIys.

[Tpaktuyeckoe 3anstue. yHKIMS 01HON epeMeHHOH. O61acTb
OIIPECIICHUS.

Onpenenenue npeaena GyHkur. OCHOBHBIE TEOPEMBI O Mpeenax
¢dbyukuuii. [lepBelii 1 BTOpoOil 3aMeuaTeNIbHbBIE MPEebl.
HenpepsiBHOCTh QyHKITNHN B TOuke. TOUKM pa3pbiBa U UX
KaaccubUKaIns.

CamocrosrenbHas padora. @yHkuusa oHON nepeMeHHoi. O6nacTb
ONpeIETICHUS.

Onpenenenne npeaena GyHkuun. OCHOBHBIE TEOPEMBI O IIpeenax
¢byukuuii. [lepBelii 1 BTOpoOii 3aMeuaTeNIbHbIE MPEebl.
HenpepsiBHOCTh QyHKITNHN B TOuke. TOUKM pa3pbiBa U UX
KaaccurKaIus.

16
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3ananus AJi1 CaMOCTOSITENIbHON paboThl, B TOM YHUCIIE BHITIOJIHEHHE
KP, PI'P

DyHKIUS 0HOM nmepeMeHHor. O0IacTh onpeIeeHuUs.
Onpenenenne npenena GyHkuu. OCHOBHBIE TEOPEMBI O MIpeeax
¢dbynakuumid. [TepBbIit 1 BTOpO# 3aMedaTeIbHbIC TPEEIbI.
HenpepsiBHOCTh QyHKIINHN B TOuKe. TOUKH pa3pbiBa U UX
KJaccuukarms.

JIuddepennmanbaoe ncunciaenne GyHKIUH OTHON ITepeMeHHOH

36

Jlexuus. OcHoBHble npaBuia quddepennuponanus. [IpousBoanas
cinoxxnort pynkimu. IpousBoaHast sorapupmMuuecKoi HyHKIHH.
[Tpon3BoHBIE CTENEHHBIX U MOKA3aTENbHBIX (DYHKIIUH.
[TpousBoaHas ooparHoit pynkuuu. JuddepeniupoBanne HESIBHBIX
¢dbyukuuii. [IpousBoanbie BoiciUX HopsakoB. [IponsBoaHbIe OT
byHKIMH, 3a1aHHBIX TapameTpudecku. Juddepeniman GpyHkumu.
[TpubnmkeHHbIE BBIYUCICHUS C TOMOIIBI0 Tuddepeniuana.
[TpaBuno Jlonurana. Packpeitue Heonpenenennocret. ®opmyna
Tetinopa ¢ ocrarouHbiM wieHoM B popme Jlarpamka. Toukn
sKcTpeMyMa QyHKIUHU. OThICKAHNE HANMEHBIIIETO ¥ HAaUOOJIBIIETO
3HaueHui QpyHkuuu, 1uddepeHupyemMoii Ha OTpe3Ke.
HccnenoBanue BoIMyKIocTH GyHKImMH. Touku neperuoda.
ACHMIITOTHI TNIOCKUX KpUBBbIX. O0IIas cxema uccie10BaHus

(O YHKIIMHY B IOCTPOEHHUS €€ rpaduKa.

[Tpaktuyeckoe 3anstue. OCHOBHBIE ITpaBUiIa JU(GEpEeHIIUPOBAHNUS.
[TpousBoaHas cnoxxHoit pynkuuu. [IponsBognas
aorapupmuueckon GpyHKIMU. [Ipon3BoJHbIE CTENIEHHBIX U
nokasarenbHbIX QyHKuMi. [IponszBogHas oOpaTtHoi QyHKIKH.
HuddepenunpoBanue HesBHBIX GyHKUUH. [Ipon3BoaHbIE BBICIINX
nopsakoB. [Ipon3BoaHbIe OT QYHKIIMH, 3alaHHBIX TapaMETPUUECKU.
Huddepenuman Gpynxmuu. [IpubnuxeHHble BEIYUCICHUS C
nomoinbio auddepenimana.

IIpaBuno Jlonurans. Packpeitue Heonpenenennocren. opmyiia
Teitnopa ¢ octaTouHbIM WwieHOM B Gpopme Jlarpanxka. Touku
sKcTpeMyMa QyHKIUU. OThICKaHNE HAUMEHBILEro 1 HauOOoJIbIIEro
3HaueHUN QyHKIMH, TUPPEepeHINPYyEMOIl Ha OTpe3Ke.
HccnenoBanue BoIMyKIocTH pyHKIMU. Touku neperuoda.
ACUMIITOTHI INTIOCKHUX KPUBBIX. OOIIast cxeMa UCCIIEI0OBAHNS

CamocrosrenbHas pabota. OCHOBHBIE ITPpaBUIa
muddepentmponanus. [IponsBoanas cinoxHON QyHKIUH.
[TpousBoHas norapupmudeckoit Gpynkuu. IponsBoaHse
CTENEeHHbIX U MOKa3aTeNbHbIX QpyHKUIMH. [Ipon3BoaHast o6paTHOi
¢bynkuuu. uddepenimponanue HesBHbIX GyHKUUN. [IponsBoaHbIe
BBICIIHMX TOPSIAKOB. [Ipon3BoHbIE OT DYHKIIHIA, 3aJaHHBIX
napamerpuuecku. JJuddepennman pynkuuu. [Ipudnmxennble
BBIYHCIICHHSI C TIOMOIIBIO qudpepennmana.

IIpaBuno Jlonurans. Packpeitue Heonpenenennocren. opmyiia
Teitnopa ¢ octaTouHbIM wieHOM B Gpopme Jlarpanxa. Touku
sKcTpeMyMa QyHKIUHU. OThICKaHUE HAUMEHBIIETO U HAauOOJIBIIEr0
3HaueHn PyHKIMHU, TuddepeHITupyeMoi Ha OTpEe3Ke.
HccnenoBanue BoIMYKIOCTH (pyHKIMU. Touku neperuoda.
AcUMNTOTHI IIIOCKUX KpUBBIX. OO0I1Iast cXxema UCCIeJ0BaHUS
(hYHKIIMU 1 TOCTPOEHUS €€ rpaduka.
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3ananus AJi1 CaMOCTOSITENIbHON paboThl, B TOM YHUCIIE BHITIOJIHEHHE
KP, PT'P

OcHosHnble npaBuia nuddepennupoBanus. [IpouzBogHas cioxxHOM
¢ynkuuu. [IponsBoanas norapudmMudeckoit GyHKIUH.
[Tpou3BoHBIE CTENEHHBIX U MOKA3aTENbHBIX (DYHKIIUH.
[TpousBoaHas ooparnoit pynkuuu. JuddepenninpoBanre HETBHBIX
¢dbyukuuii. [IpousBoanbie BeICIIUX MOPsSAKOB. [IponsBoHbIE OT
byHKIMH, 3a1aHHbBIX TapaMmeTpudecku. Juddepennman Gyakmmu.
[TpubnmkeHHbIe BBIYUCIECHUS C TOMOIIbI0 Tuddepeniuana.
[TpaBuno Jlonuraina. Packpeitue Heonpenenennocrei. ®opmyna
Telinopa ¢ ocrarouHbIM wieHoM B ¢popme Jlarpamwka. Touku
sKcTpeMyMa QyHKIUHU. OThICKaHNE HAUMEHBILIETO U HAaHOOJIBIIIErO
3HauYeHU PyHKIMHU, TuddepeHITupyeMoi Ha OTpEe3Ke.
HccnenoBanue BoIMyKIocTH (GyHKIMH. Touku neperuoda.
ACHMIITOTHI TNIOCKUX KpUBBbIX. O0IIas cxema uccie10BaHus

(O YHKIIMY U IOCTPOEHUS ee rpaduKa.

MHas koHTaKTHas pa60Ta: BBIINIOJIHCHHEC KOHT]C)OJ'IBHOfI pa6OTBI

2 cemecTp

Buap! 1 TeMbI 3aHITHH

KommuectBo
qacoB

dopmMmupyembie
KOMIIETCHIIMH

DYHKINH HECKOJbKHX MepeMeHHbIX

57

Jlexkuusi. MHOXKECTBA TOYEK INIOCKOCTH: CBS3HOE, OTKPBITOE,
o0yacTb, orpaHMYeHHas 001acTh, 3aMKHYTas 001acTb. OyHKIMU
HECKOJIbKUX nepeMeHHbIX. O0nacTs onpeneneHus. JInnuu u
MMOBEPXHOCTHU YPOBHHI.

YacTasle npousBoanble. [lonanbil nuddepeniman u ero cBssb ¢
YaCTHBIMH MPOU3BOAHBIMU. [IpumMenenus noiaHoro nuddepeHimana
B IIpUOJIMKEHHBIX BbIUMCIIEHUAX. [Ipon3BoiHAs CI0KHON QYHKIUH.
ITomaas IIPpONU3BOJHA. HpOI/ISBO)IHI)Ie BBICHIUX ITOPSAAKOB.
[Tpon3Bo/IHBIE HESIBHBIX (DYHKIIMH.

1

[TpakTnyeckoe 3ansTre. DyHKIMHA HECKOJIBKUX MEPEMEHHBIX.
Ob6nactb onpenenenus. YactHble nmpousBoaHbIe. [TomHbIi
muddepeHIman 1 ero CBsi3b C YaCTHBIMU MTPOU3BOJHBIMU.
[Tpumenenus noaHoro auddeperimana B NpuOIMKEHHBIX
Bbruncienusix. [IponsBoHas cinoxuoit ¢pyakuuu. [lonHas
npou3BojHas. [Ipou3BoaHble BeICIIMX NOPsIKOB. [Ipon3BoaHbIe
HESIBHBIX (QYHKIUH.

OkerpeMyM (pyHKIIMH IBYX nepeMeHHbIX [Ipon3Boanas no
HarpasieHuto. [ paguent ynkiun. KacaTempHast I0CKOCTh U
HOPMaJIb K TIOBEPXHOCTH.

CamocrosrenbHas pabota. [lonsTue npeaena GpyHKIUM.
HenpepbiBHOCTB. DKCTpeMyM (YHKIUU IBYX EPEMEHHBIX
Heobxomumoe ycinoBue sxcTpemyma. Jloctatounoe yciaoBHe.
Haubosnbiiee u HanMeHblee 3HaYeHUS (QYHKIMU ABYX
MEPEMEHHBIX B 3aMKHYTOM 0051acTH. Y CIOBHBIHN 3KcTpeMyM. MeToj
MHOXxHTenen Jlarpanxka. [lonsTre BekTopHOU QyHKINN
CKaIsIpHOTro aprymMmenTa. KpuBu3Ha NpocTpaHCTBEHHONW KPHUBOM.

26

OIIK-1, YK-1




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

OYHKINHI HECKOJIBKUX MepeMeHHbIX. O0acTh onpeaeneHusl.
UYactaeie npousBoanbie. [Tomubril nuddepenman u ero cBsa3b ¢
YaCTHBIMU MPOU3BOAHBIMU. [IpuMeHenus noiaHoro auddepenunana
B NIPHUOJIMKEHHBIX BhIUMCICHUSIX. [[pon3BoHAS CTIOKHONW (DYHKIIUU.
[Tonnas npousBoaHas. [Ipon3BoIHBIE BBICIIUX OPSIKOB.
[Tpou3BoHBIC HESBHBIX ()YHKITUH.

OkcTpeMyM (pyHKINU ABYX nepeMeHHbIX [Ipon3BoaHast no
Hanpasnenuto. I'paauent ¢pynkiuu. KacarenpHas mIIOCKOCTh U
HOPMaJIb K IOBEPXHOCTH.

28

J1eMeHTBI BbICIIEH AJIredpnl

18

Jlexnus. KommiekcHble yncia, aeictBus ¢ HUMu. M3o0pakenue
KOMILJIEKCHBIX YHCEJl Ha MIJI0CKOCTH. MOyb U apryMEeHT
KOMIUIEKCHOTO 4yrciia. Tpuronomerpudeckast popma KOMILIEKCHOTO
yrcna. ®opmyna Diinepa. [TokazarenbHas popma KOMILIEKCHOTO
yuciia. Kopan M3 KOMIIEKCHBIX YHCE.

CamocTtosrenbHas pabora. Muorounensl. Teopema be3y. OcnoBHas
Teopema anredpel. PaznoskeHne MHOro4IeHa C ICUCTBUTEILHBIMHU
ko3 uimeHTaMy Ha JTMHEHHBIC U KBAPATHYHBIE MHOKHUTEIIH.
Pasznosxenne panoHaabHBIX APO0OEH Ha IPOCTEUIINE.

[Tpaktudeckoe 3anstue. KoMIuieKCHbIC YKcCa, ICUCTBUS C HUMH.
N300paxeHre KOMIICKCHBIX YHCEN Ha IJIOCKOCTH. MOoayIb 1
apryMeHT KOMIUIEKCHOTO 4Kcia. TpuroHomerpudeckas hopma
KoMIuiekcHoro uncna. ®opmyna Ditnepa. [lokazarensHas Gopma
KOMILIEKCHOTO yncsia. KopHU U3 KOMILIEKCHBIX YHCEIL.

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

KowmrmiekcHbie uncna, neictsusi ¢ HuMH. M3o0paxenue
KOMIUIEKCHBIX YMCEJl Ha IIOCKOCTH. MOoysb U apryMeHT
KOMIUIEKCHOTO uncia. Tpuronomerpudeckas popma KOMILJIEKCHOTO
yrcna. ®opmyna Diinepa. [TokazarenpHas popma KOMILIEKCHOTO
yrcsa. KOpHY U3 KOMIIJIEKCHBIX YHCEIL.

OIIK-1, VK-1

HeonpeneaeHHblii MHTErpaJja

52

Jlexuust. IlepBooOpaznas. HeonpeneneHHslit HHTErpa U €ro
cBoiicTBa. Tabnuia OCHOBHBIX MHTETPAJIOB. 3aMEeHA IIEPEMEHHOM B
HEOIPEIEICHHOM UHTETpaJe.

WNHTterpupoBanue 1o yactsm. MIHTerpupoBaHue 3J1eMEHTApHBIX
npobeii. MurerpupoBanie parioHaIbHBIX (O YHKITHA.

[IpakTrnueckoe 3ansaTue. HeonpeneneHHslii HHTETPAT U €r0
CBOMCTBa. 3aMeHa IEPEMEHHOM B HEOTIPEICIICHHOM UHTETpalie.
Nuterpuposanue no yactsiM. UHTErpupoBaHue 31€MEHTAPHBIX
npobOeii. MurerpupoBanue parioHaIbHBIX QYHKIIHHA.

CamocrosrenbHas padora. IHTerpupoBaHue palioHaIbHBIX
(byHKUIUH.

WHTerpupoBanne TPUrOHOMETPUUECKUX BBIPAKEHUN.
WHTerpupoBanre HEKOTOPBIX UPPALMOHAIBHBIX BBIPAXKCHUMN.
TpUroHOMETPUYECKUE TTOICTAHOBKH.

16
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3ananus AJi1 CaMOCTOSITENIbHON paboThl, B TOM YHUCIIE BHITIOJIHEHHE
KP, PT'P

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

HuTerpupoBanue no yactam. HTerpupoBanue 3eMeHTapHbIX
npobeit. UHTerprpoBanne paroHAIBHBIX (QYHKIUH.
HuTerpupoBanue TpPUrOHOMETPUUECKHUX BBIPAXKCHHI.
WHuTerpupoBaHue HEKOTOPBIX UPPALMOHAJIBHBIX BBIPAXKEHUH.
TpuronomeTpuyecKre NOCTAHOBKH.

34

OnpeaeeHHbIii HHTErpaJl

52

Jlexuus. UnterpanpHas cymma. OnpeiesIeHHbIi UHTErpa, ero
cBOMCTBa. ['eOMeTpUYECKHI CMBICI ONPEAEICHHOTO0 UHTErpaa.
Teopema o cpegnem. OnpeneneHHbli HUHTErpall ¢ IEPEMEHHBIM
BepxHUM mpenenoM. ®opmyna Herotona-JleliOHuna.

3ameHa IepeMEeHHOM B OINpeieiecHHOM uHTerpaie. Gopmyra
MHTETPUPOBAHUS 110 YaCTIM. ['eomMeTpruecKue NpuiIoKeHUs
OIpeIeNIEHHOr0 UHTEerpajia. Boruncinenue miomazei miockux
buryp B NpsIMOYTOJIBHBIX U MOJSPHBIX KoOpAuHaTaxX. OnpeneieHue
Y BBIYUCIJIEHUE JJIMHBI TyTU IUIOCKOM KpUBOH, KOTJa KpUBasl 3a/1aHa
YpaBHEHUEM B MPSIMOYTOJIbHOM CHCTEME KOOPAUHAT,
[apaMeTPUUECKU U B MOJIIPHBIX KOOPAUHATAX.

Brruncnenmne o6beMa Tena 1mo u3BECTHBIM IUIOMIAISIM €TI0
napajuiesbHbIX ceueHuil. O0beM Tena BpaieHus. HecoocTBeHHbIE
UHTETpaIbl ¢ 0ECKOHEUHBIMHU TIPEIETIaMHU U OT HEOTPAaHUYEHHBIX
byHKIHIA.

[IpakTuueckoe 3anstue. OnpeneneHHbI HTHTETpai, €ro CBOMCTBA.
3ameHa IepeMEeHHOM B ONpeieIeHHOM uHTerpaie. @opmyna
MHTETPUPOBAHUS 110 YacTsIM. Brluncnenune miomaaei miocKux
¢buryp B NpsAIMOYTOJIbHBIX U MOJISIPHBIX KOOpAUHaTax. OnpeneneHue
Y BBIYMCIIEHHUE JUIMHBI IYTU MJIOCKON KPUBOM, KOT/1a KpUBasi 3aJjaHa
YpPaBHEHUEM B MPSIMOYTOJIbHOW CUCTEME KOOPAUHAT,
apaMeTpPUUECKH U B OJSPHBIX KOOPJAMHATAX.

CamocrosrenbHas pabora. Beluncienue oobema tena 1no
U3BECTHBIM IIJIOLIAJIIM €T0 NapajiesbHbIX ceyeHnid. O0beM Tena
BpaiteHus. HecoOcTBeHHbIE MHTETpaJIbl ¢ OECKOHEUHBIMU
npejesamMy U OT HEOrpaHUYEHHbIX HYHKIUH.

16

3amanus 11 CaMOCTOSITEIbHOM paOOThHI, B TOM YUCJIE€ BBITOJTHEHNE
KP, PI'P

OnpeieeHHbIN HHTErPaJl, €r0 CBOMCTBA.

3ameHa IepeMEeHHOM B ONpeieiecHHOM uHTerpaie. Gopmyna
WHTETPUPOBAHUS 10 YacTsIM. Beruncienne miomasei miocKux
¢buryp B NpsIMOYTOJIBHBIX U MOJSIPHBIX KOoOpAuHAaTaxX. OnpenencHue
Y BBIYHCIICHHUE JITMHBI TYTH TJIOCKON KPUBOH, KOT/1a KpUBas 3aJjaHa
YpaBHEHUEM B MPSIMOYTOJILHOM CUCTEME KOOPAMHAT,
napamMeTpUIecKH M B TIOJIIPHBIX KOOPAWHATAX. Bhraucienue
o0BeMa Tema 1Mo U3BECTHBIM ILIOMIAISIM €T0 MapalieIbHbIX
ceuenuit. O0beM Tena BpamieHus. HecoOCTBEeHHBIE MHTETPAIIBI C
OECKOHEUHBIMHU TIpe/ieJIaMH U OT HEOTPAHUYCHHBIX ()YHKITUH.

34
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O0bIKHOBeHHBIE TH( D epeHnaATbHbIE YPABHEHHS

o1

[Tpaktuyeckoe 3anstue. Juddepenpanbabie ypaBHEHUS IEPBOTO
nopsiika. 3agada Komm. Tumbl auddepeHmaibHbIX ypaBHECHUH

OIIK-1, YK-1




IIEpBOTO MOPAAKA, HHTETPUPYEMBIX B KBaApaTypax: ¢
pa3AeIsIOIUMUCS TEPEMEHHBIMU; OAHOPOIHBIC YPaBHEHHUS;
JWHEHHBIe ypaBHEHHUS; ypaBHeHHE bepHym.
Juddepenunanpaple ypaBHEHHsI BTOPOTo mopsiaka. 3agada Komm.
Juddepennmanbabpie ypaBHEHNS BTOPOTO HOPSIKA, JOIMYCKAIOIIIE
NOHMXeHue nopsaka. Jlunerinsie nuddepennnanbupie ypaBHEHUS
BTOPOTO IMOPSIIKA, OHOPOIAHBIE 1 HEOJHOPOTHBIE.

CamocrosrenbHas padora. 3aaun, IPUBOIAIINE K
nuddepeHnranbHbIM ypaBHeHUAM. uddepeHnnaababie
ypaBHEHUs MepBoro nopsaka. 3agadya Kommu. Teopema
CYLIECTBOBaHMS U €IMHCTBEHHOCTH pelieHus 3aaa4un Komm.
Tumnb! tuddepeHanbHbpIX YpaBHEHUH IEPBOTO MOPSIKA,
UHTETPUPYEMBIX B KBaJpaTypax: ¢ pa3ielsolUMUcs
NIEPEMEHHBIMH; OJTHOPOTHBIC YPABHEHUS; INHEHHbBIC YPAaBHEHHUS;
ypaBHeHue bepHyu.

Juddepenunanbaple ypaBHEHHsI BTOPOTo mopsiaka. 3agada Komm.
Teopema cyliecTBOBaHUS U €JUHCTBEHHOCTH pEILICHUs 3a/1aun
Komm. /Tuddepennmansapie ypaBHEHHS BTOPOTO MOPSIKA,
JIOITyCKAaoIe MOHWKeHHUe nopsiika. JInHeiHble

Qg depeHraIbHbIe YpaBHEHHS BTOPOTO MOPSIKA, OJTHOPOTHBIC H
HEOJJHOPOHBIE.

JIuHEWHO 3aBUCUMBIC M HE3aBUCHMBIE CUCTEMBI (DYHKITHIA.
Onpenenurens BpoHcKoOro u Teopemsl, CBA3aHHBIE C HUM.
CrpykTypa 0011ero pemeHus JTHHEHHOTO 0JHOPOTHOTO

T depeHnaIbHOro ypaBHeHUs BTOporo nopsaka CTpykrypa
00IIero penIeHus JINHEHHOTO HEOJHOPOIHOTO
TQdepeHIMaIbHOr0 YpaBHEHUs BTOPOTo nopsiaka. Meron
BapHaIiy MPOU3BOJIbHBIX TIOCTOSHHBIX.

JluneliHble OJHOPOAHBIE U PepeHIMaIbHbIE YpaBHEHHS BTOPOTO
NOpSI/IKa ¢ TIOCTOSSHHBIMU Kod( durentamu. JInneitHpie
HEOJHOPOAHbIE TU(pepeHIraIbHbIe YpaBHEHHUs BTOPOTO MOpsiaKa
C TIOCTOSIHHBIMU KO3 PUIIUEHTAMH CO CTIeUaIbHON PaBon
YacThIO.

Jlunetinbie nudhepeHnanbHpIe YpaBHEHUS N-TO MOPS/IKa,
OJTHOPOJIHBIE U HEOJHOPOAHbIE. CTPYKTypa OOLIEero peieHus.
Jlunetinbie udhepeHnanbHpIe YpaBHEHUS N-TO MOPSIKa C
MOCTOSIHHBIMU K03 purimenTamu.

Cucremsl nuddepeniuanbubix ypaBHeHuil. HopmanbsHas cucrema
muddepeHIMaIbHbIX ypaBHeHUH. Perienre HopMaabHON CHUCTEMBI
b depeHIMATBHBIX YpaBHEHU ¢ MOCTOSHHBIMU

K03 QHIIMEHTaAMU METOI0M MCKIIIOYEHHUS U C TOMOIIBIO
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Jlexuus. Auddepennnanbruple ypaBHEHUs TIEPBOTO MOPSAKA.
3anava Kommm. Tunsl nuddepeHnnanbHbIX ypaBHEHUHN IEPBOTO
NOpsIZIKA, MHTETPUPYEMBIX B KBaJpaTypax: ¢ pa3AesiolUMUCs
NEePEMEHHBIMH; OJHOPOIHBIE YPABHEHUS; TMHEWHbIE YPABHEHMUS,
ypaBHeHue bepHymn.

JuddepennmansHbple ypaBHEHHs BTOpOro nopsaka. 3agada Kommu.
Juddepennnanbable ypaBHEHHSI BTOPOTO MOPsAKA, JOMYCKAIOIIHE
NOHMXKeHue nopsaaka. Jiunelinsle nuddepeHnnansuple ypaBHEHUs
BTOPOT'0 MOPSAKA, OJHOPOJHBIE U HEOJHOPOIHBIE.

Onpenenurens BpoHCKOTo ¥ TEOPEMBI, CBSI3aHHBIE C HUM.
Jlunelinble OJHOPOAHBIE TU(PepeHIMaTbHbIC YPaBHEHHS BTOPOTO




MOpsAJKa C MOCTOSIHHBIMU K03 purrientamu. JInneiinsie
HEOJHOPOAHbIE TU(epeHIInaIbHbIe YPaBHEHHS BTOPOTO MOPSAKA
C TIOCTOSIHHBIMU KO3 PUITUEHTAMH CO CTIeUaIbHON paBon
4acThIO.

Jluneitnble nudpepeHmanbHbIe YpaBHEHHS N-TO HOPSIKa,
OJIHOPOJHBIE Y HEOJHOPOJAHBIE.

3amgaHus U CaMOCTOSATENILHON pabOThI, B TOM YHCIIC BBITOJIHCHNE
KP, PTP

Juddepennmanbabie ypaBHEHUS IEPBOTo nopsiaka. 3anada Komm.
Tumnb! tudpepeHanbHbpIX YpaBHEHUH IEPBOTO MOPSIKA,
MHTETPUPYEMBIX B KBaJIPaTypax: ¢ pa3AesIONMMUCS
NEPEMEHHBIMH; OJTHOPOIHBIC YPABHEHUS; INHEHHbBIC YPaBHEHHUS;
ypaBHeHue beprysmm.

Juddepennmanbaple ypaBHEHHs BTOPOTO nopsiaka. 3anava Komm.
Juddepennmanbapie ypaBHEHUS! BTOPOTO TOPS/IKA, JOIMYCKAIOIIHE
NOHMXeHue nopsaka. Jlnnerinsie nuddepeHnnansupie ypaBHEHUS
BTOPOTO IMOPS/IKA, OTHOPOIAHBIE M HEOJHOPOIHBIE.

Omnpenenurens BpoHCKOTO 1 TEOPEMBI, CBA3aHHBIC C HUM.
Jluneiinsie ogHOpoaHbBIE MU depeHIanbHbIe YpaBHEHNS BTOPOTO
HOpsi/IKa ¢ TIOCTOSSHHBIMU K03 duitnentamu. Jlnneiinse
HEOIHOpOAHbIE A (epeHInAIBHbIE YPaBHEHHUS BTOPOTO MOPSAKA
C TMIOCTOSTHHBIMH KO3 (GUIIMEHTAMH CO CIIEIHATIbHOMN MpaBon
YacThIO.

Jlunetinsie nuddepeHnuanbHpIe YpaBHEHUS N-TO MOPSIKa,
OJTHOPOJIHBIC ¥ HEOTHOPOAHBIE.

20

JIBoiiHbIe HHTErpabl. TpoliHble MHTErPAJIbI.

42

[IpakTrueckoe 3aHsaTHE. BhluncieHne 1BOMHOTO HHTETpasa
MIOBTOPHBIM UHTEIPUPOBAHUEM.

JIBOMIHOM MHTETpal B NOJSAPHBIX KoopauHartax. [Ipuioxenus
JIBOMHBIX UHTErPAJIOB.

Brluncnenue TpoHHBIX HHTETPAJIOB B NIPSIMOYTOJIBHBIX,
IJIMHAPUYECKUX U chepruuecKux KOOpAUHATAX.

CamocrosrenbHas pabora. 3agauu, NPUBOASIINE K TOHITHIO
JBOIHOTrO nHTEerpana. Onpenenenne ABOMHOIO UHTErpaa.
CaoiicTBa. Beiuncnenue JBOMHOr0 HHTErpajia HOBTOPHBIM
MHTETPUPOBAHUEM.

JIBOMHOM MHTETpai B NOJSAPHBIX KoopanHartax. [Ipunoxenus
JBOMHBIX MHTErPaJIOB.

Tporinble unTerpansl. Onpenenenne. CBoicTBa. Berancienne
TPOWHBIX UHTETPAJIOB B IPSIMOYTOJIBHBIX, IWINHAPUYECKUX U
cheprIecKux KOOpANHATAX.

20

Jlexuus. Auddepennnanbruple ypaBHEHUs TIEPBOTO MOPSAKA.
3anava Komm. Tunsl nuddepeHnranbHbIX ypaBHEHUHN IEPBOTO
NOpsIZIKA, MHTETPUPYEMBIX B KBaJpaTypax: ¢ pa3AeIsiolUMUCs
NEePEMEHHBIMH; OJHOPOIHbIE YPABHEHUS; TUHEWHbIE YPABHEHHUS,
ypaBHeHue bepHymn.

Juddepennmansabple ypaBHEHHs BTOpOro nopsaka. 3agada Komu.
Juddepennnanbable ypaBHEHHSI BTOPOTO MOPsAKA, JOMYCKAIOIIHE
NOHMXKeHue nopsaaka. Jinnelinsle nuddepeHnnansuple ypaBHEHUs
BTOPOT'O MOPSAKA, OJHOPOJHBIE U HEOJHOPOIHBIE.

Onpenenurens BpoHCKOTo ¥ TEOPEMBI, CBSI3aHHBIE C HUM.
Jlunelinble OJHOPOAHBIE TU(PepeHIMaTbHbIC YPaBHEHHS BTOPOTO

OIIK-1, YK-1




MOpsAJKa C MOCTOSIHHBIMU K03 purrientamu. JInneiinsie
HEOJHOPOAHbIE TU(epeHIInaIbHbIe YPaBHEHHS BTOPOTO MOPSAKA
C TIOCTOSIHHBIMU KO3 PUITUEHTAMH CO CTIeUaIbHON paBon
4acThIO.

Jluneitnble nudpepeHmanbHbIe YpaBHEHHS N-TO HOPSIKa,
OJIHOPOJHBIE Y HEOJHOPOJAHBIE.

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

Brruncnenne JBOMHOIO HHTErpaia MOBTOPHBIM HHTETPUPOBAHUEM.
JIBOMIHOM MHTETpal B MOJSAPHBIX KoopauHarax. [Ipuioxenus
JBOMHBIX MHTEIPAJIOB.

Bpluncienue TpOHHBIX HHTETPAJIOB B NIPSMOYTOJIBHBIX,
LWINHAPUYECKUX U CPepUUeCKUX KOOPAUHATAX.

20
KpuBoJinHeliHble HHTErpaJjibl. 34 OIIK-1, YK-1
CamocTtosrenbHas pabora. OnpeneneHue KPUBOIUHEHHOTO 12
MHTErpaiia neporo pojgam. CBoicTBa KPUBOJIMHENHBIX HHTETPAJIOB
nepBoro poja. Beruncienue.
Omnpenenenne KpUBOJIMHEHHOT0 UHTErpaia BToporo poga CoiicTBa
KPUBOJIMHENHBIX HHTETPAJIOB BTOPOro pojaa. Beiuncienue.
®opmyia ['puHa. YciioBre HE3aBUCUMOCTH KPUBOJIMHENHOTO
MHTETpasia BTOPOTo pojaa OT GOpMbI yTH UHTETPUPOBAHUSI.
Haxoxnaenue GyHKIMY 1o ee nojHoMy auddepenimany.
Jlexuus. Beruncnenne KpUBOJIMHEHHBIX HHTETPAJIOB IIEPBOTO POJA. 1
Brrunciienne KpuBOJIMHENHOTO HHTErpaia BTOpOro poaa. @opmyna
['puna. Haxoxxaenue GyHkuuu 1o ee noaHomy auddepenimany.
IIpakTHueckoe 3aHATHE. BpIUKCIIEHNEe KPUBOJIMHEWHBIX HHTETPAJIOB 1
NEepBOTo pojJa. Beruncienne KpUBOJIMHEWMHOTO UHTErPajia BTOPOro
pona. ®opmyna ['puna. Haxoxxnenue GyHKIIUH 110 €€ TTOTHOMY
b depeHImany.
3aaHus AJi CaMOCTOSITENIbHON padOThI, B TOM YUCIIE BBIIIOJHEHHE
KP, PI'P
BrrunciieHne KpUBOJIMHEHHBIX UHTETPATIOB IEPBOTO POAA.
Boruncnenne KpuBOJIMHEMHOTO HHTETpaia BToporo poaa. ®opmyna
I'puna. Haxoxaenne Gyuakmmu o ee noaHomy auddepenimany. 20
WHast KOHTaKTHasi paboTa: BHIMOJIHEHHE KOHTPOJIbHON pabOThI 0
IToAroToBKa K K3aMEHY 30
[IpoBeneHue 3K3aMeHa 6
3 cemecTp
. KonunuecTtBo | DopMupyemsbie
Bunpl 1 TemMbI 3aHATHN
4acoB KOMIICTCHITIHT
YucaoBble 1 QYHKIMOHAJbHbIE PAAbI 55 OIIK-1, YVK-1
Jlexuus. Yucnossle psaasl. CXOAMMOCTb U CyMMa psija. 1

I'eomeTpuueckas nporpeccusi. CBOMCTBa CXOIAMIMXCA PSIOB.
HeoOxonumoe ycrnoBue cxoauMocTH psifa. JloctaTouHble MpU3HAKU
CXOZMMOCTH PSIIOB C MOJIOKUTEIbHBIMH WICHAMU: IPU3HAKU
cpaBHeHuUs, mpu3Haku Jlanambepa u Koum, nHTerpaibHbIi
IIPU3HAK.

3nakouepenyrontuecs psaasl. [Ipuznak Jleiibauma.
3HaKoINepeMeHHbIE psAibl. Teopema 0 CXOAUMOCTH psAJa U3
a0COJIIOTHBIX BEJIMYMH WIEHOB psifa. AOCOIIOTHO U YCIIOBHO
CXOJAIIUECS PSIIBI.




CamocrositensHas padora. @yHKIIMOHATBHBIE psAabl. O01acTh
CXOJMMOCTH, METO/BI €€ OIIPEIEIICHNUS pABHOMEPHAs CXOAUMOCTb.
IIpusnak Beiiepiirpacca. Teopembl 0 HEIPEPHIBHOCTU CYMMBI,
MOYWICHHOM UHTETPUPOBAHUY U (U (HEPSHIIMPOBAHIH PABHOMEPHO
cxonsamuxcs psaaoB. CteneHHbie psaasl. Teopema Abens Pannyc u
MHTEpBaJ cxoaumocT HenmpepbIBHOCTh CYMMBI, TOUJIEHHOE
UHTETpupoBaHue u 1uddepeHInpoBaHNE CTEIIEHHBIX PSJIOB.

Psan Teitnopa. Heob6xoammoe u JOCTaTOYHOE yCIOBHE
pasnoxxumoctu GpyHkiuu B psaa Teimopa. Psn Makiopena.
JlocTatouHoe ycioBHe pa3noKUMOCTH (PYHKIIMH B psii MakiiopeHa.
Paznoxenue B psaasl Makiopena ¢yaknumii € , Sin X. Cos X, arctg x,
In(1+x), (1+x) . Il]puMeHEeHNE CTENEHHBIX PSIOB B MPUOIMKEHHBIX
BBIUMCIICHHUSIX.

20

[TpakTrueckoe 3ansatue. Heo6xoaumoe yciaoBue CX0IUMOCTH psijia.
JocratouHble pU3HAKUA CXOAUMOCTHU PSAAOB C MOJIOKUTEIbHBIMU
YJIeHaMH: TPU3HAKU CpaBHEHUs, mpu3Haku JlanamoOepa u Komu,
MHTErpAJIbHbIN TPU3HAK.

3nakouepenyromuecs psabl. [Ipusnak Jleiioauma. AGCONIOTHO U
YCIIOBHO CXOJSIIIUECS PSAJIBI.

Crenennsie psiapl. [IpumMeHeHne CTENEHHBIX PSJIOB B
IPUOIMKEHHBIX BBIUMCICHHUSIX.

3anaHus AJi1 CaMOCTOSITENIbHON padOThI, B TOM YHUCIIE BBIIIOJIHEHHUE
KP, PT'P

HeobOxonumoe ycioBue cXxoauMocTH psaja. Jlocrarounble Npu3Haku
CXOJMMOCTH PSJIOB C MOJOKHUTETbHBIMU YWICHAMU: IPU3HAKU
cpaBHeHHUs, mpu3Haku Jlanambepa u Koum, nHTerpanbHbIi
IIPU3HAK.

3nakouepenyromuecs psaasl. [Ipusznak Jleiibnuia. AGCOIIOTHO U
YCIIOBHO CXOJSILIUECS PSBI.

Crenennsble psaabl. [IpumeHeHHe CTENEHHBIX PSJIOB B
IPUOJIMKEHHBIX BBIYUCICHUSX.

32

Psaabl Dypbe

49

[TpakTrueckoe 3ansatue. Psaapt @ypbe st pyHKIMIA ¢ IEproaoM
2pi ¥ IPOU3BOJILHBIM IIepuoIoM 21 .
Psnel dypbe U YETHBIX M HEYETHBIX IIEPUOANIECKUX (DVHKITHI.

CamocrosrenbHas padora. Ciyyail Henepuoau4eckoil pyHKIuH.
OpToroHanbHble 1 OPTOHOPMHUPOBAHHBIE CUCTEMBI (DYHKIIMH.

20

Jlexuust. Paast dypre 1t QyHKIMIHA ¢ TepruoaoM 2pi u
MIPOU3BOJIBHBIM NIepuoaoM 21 .
Psanpl Dypbe A1 UeTHBIX U HEYETHBIX NePUOTMUECKUX (DYHKIMH.

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

Psaner @ypre s GyHKIUH ¢ IeprHooM 2pi U TPOU3BOIBHBIM
nepuosiom 21 .

Psiipl @ypre AIst YETHBIX M HEYETHBIX TEPUOANYECKUX (HYHKIIUHN.

26

OIIK-1, YK-1

MeToabl BLIYMCJIECHUH

45

[TpakTudeckoe 3austue. [IpubnmkeHHOE pellieHne YpaBHEHHIA.
WnTepnonuposanue. [IpuOamkeHHOE BBIYMCIEHUE ONPEIETCHHBIX
UHTErpaioB. YncaeHHoe HHTerpupoBanue 1udhepeHInaIbHbIX
ypaBHeHni. [Ipocretimme cnocoOsl 00pabOTKH ONBITHBIX JAaHHBIX.

CamocrosrenbHas pabdora. [IpulnmkeHHOE pereHre ypaBHEeHHH.
Nureprionuposanue. [IpubnmkeHHOE BEIYUCICHNE OTPEICICHHBIX

12

OIIK-1, YK-1




uHTErpaioB. YncneHHoe nHTerpupoBanue TuddepeHInaTbHBIX
ypaBHeHui. [IpocTeiimme ciocoObl 00pabOTKH ONBITHBIX JAHHBIX.

Jlexums. [TpubamkeHHOE pereHrne ypaBHEHHM.
WuTepnionuposanwue. [TpubamkeHHOE BRIYUCICHUE OMIPEICTICHHBIX
uHTerpasoB. Yuciennoe nHTerpupoBanre AuQepeHunaibHbIX
ypaBsHeHui. [Ipocrelimme cnocoObl 00paOOTKH ONBITHBIX JAHHBIX.

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

[TpubimxeHHOE peleHne ypaBHeHu. THTepnonupoBaHue.
[Ipubin>xeHHOe BEIYKMCIICHUE ONPEIEICHHBIX HHTETPAJIOB.
YucneHHoe uHTErpupoBanue nuddepeHmaibHbIX ypaBHEHU.
IIpocreiimme cioco0bl 00pabOTKH ONBITHBIX JAHHBIX.

30

Teopusi BeposiTHOCTEH

67

Jlexus. [Ipenmer Teopun BeposiTHOCTEH. McibITaHus 1 COOBITHSL.
[TpocTpancTBO 35eMeHTapHbIX cOObITHI. CydaiiHble COOBITHS.
Onepanuu Haf cOOBITUSIMU. AnreOpa cOObITHII. AKCHOMaTHYeCKOe
onpeneneHue BeposaTHOCTH. Kitaccnueckoe onpeneneHue
BEpOSTHOCTH. CTAaTUCTUYECKOE ONPEIEICHUE BEPOSTHOCTH.
I'eomeTpuyeckne BEpOSATHOCTH

TeopeMa c0KeHHs BEPOATHOCTEN MONAPHO HECOBMECTHBIX
coObITui. [TosHast rpyrna nmonapHO HECOBMECTHBIX COOBITHIA.
BeposaTHOCTh cyMMBI COOBITHII. Y CJIOBHBIE BEPOSTHOCTH.
BeposiTHOCTh TpOM3BEIEHNUST HE3aBUCUMBIX COOBITHI. BeposiTHOCTh
HACTYIUICHHSI XOTSI ObI OJTHOTO COOBITHS.

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

CamocrositenbHas pabora. Jlnarpammer Diinepa-Benna. DneMeHThI
KOMOMHATOPUKH: MPaBUJIa CYMMBI U TIPOU3BEICHUS, pa3MEICHUS
0e3 TOBTOPEHHUIA, TIEPECTAaHOBKH, COYCTAHUS.

JlokanbHas u uHTErpansHas Teopemsl Jlamnaca. [IpenensHas
teopema IlyaccoHa

20

[TpakTrueckoe 3ausatue. Cinydaiinbie coobITUs. Onepanuu Hal
coObITUsIMU. Anredpa coObITUIH. AKCHOMAaTUYECKOE OIpPEIeIICHNE
BepoATHOCTH. Kitaccuueckoe onpeneneHue BEpOSITHOCTH.
Craructuyeckoe ornpeieseHue BeposiTHOCTH. [ eoMeTpuueckue
BEPOSATHOCTH

DJIeMEeHThl KOMOMHATOPUKH: TIpaBUjIa CYMMBI U TIPOU3BEICHUS,
pasmeleHust 6e3 MOBTOPEHUH, TepecTaHOBKH, COYETaHUSI.
TeopeMa c0KeHHs BEPOATHOCTEN MTONAapPHO HECOBMECTHBIX
coObITHii. [TomHas Tpyrina nomapHO HECOBMECTHBIX COOBITHIA.
BeposTHOCTh CyMMBI COOBITHII. Y CJIOBHBIE BEPOSITHOCTH.
BeposiTHOCTE IpON3BeIeHUST HE3aBUCUMBIX COOBITHI. BeposTHOCTD
HACTYTUICHHS XOTSI ObI OJTHOTO COOBITHSI.

dopmyia nosHou BepoaTHOCTH. Popmyna baiteca. HesaBucumele
ncnplTanug. Cxema bepnyinmu. @opmyna bepHyimin.

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. ['eoMeTpruyecKkue 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 nosiHoU BeposaTHOCTH. Popmyna baiteca. HesaBucumelie

ncnblTanusa. Cxema bepaynnu. ®opmyna bepuyimim. 44
Wuag xoHTakTHAsg paboTa: BEIIOIHEHNE KOHTPOJILHON pabOTHI 0
IToaroToBKa K 9K3aMeHY 30
ITpoBeeHne SK3aMeHa 6

4 cemecTp

. Kommuectso | @opmupyemsie

Buapl 1 TemMbl 3aHATHI
4acoB KOMITETCHIINHI

MaTtemMaTHUyecKasi CTATHCTHKA 82 OIIK-1, VK-1
[IpakTuueckoe 3ansatue. JuckperHas ciydaiiHas BEJIMYUHA U 3aKOH 8
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

OLIEHKH ITapaMETPOB pacupeaeicHusd. MHTepBaabHble OIEHKH. 64
Muast KOHTaKTHAs pab0Ta: BEINOJIHEHHE KOHTPOJIBLHOW pabOThI 0
IToaroTroBka K dK3aMeHy 30
IIpoBeieHne 3K3aMeHa 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 9
Beicieii matematuke [Tekcr] : [mommeii kypc] / . T.
[MuceMennsiii. 15-e u3a. Mocksa: AMPUC-TIPECC, 2018. -
602, [1] c. ISBN 978-5-8112-6472-8. Dx3eMILIsSIpLl: Bcero 9.




3. |COopHUK 3a7a4 MO BBICHICH MaTEeMaTHUKE ¢ KOHTPOJIbHBIMU 20
paboramu [Tekcr] mocoobme / K. H. Jlymry, . T.
ITucemennsniii, C. H. ®engun, 0. A. IlleBuenko. Y. 1. 14-¢
w3, 2022. - 574, [1] c. ISBN 978-5-8112-6174-1.
OK3eMILIIphL: Becero 20.

4. |Bpicmias maremaTHKa B YIpaKHEHHAX W 3anavax [Tekcr] : B 23
2 4. : [yue6HOe mocobue mis By3oB] / I1. E. Jlanko [m ap.]. Y.
1, 2015. - 368 c. ISBN 978-5-94666-566-7. DOK3eMIUISpHI:
BCcero 23.

5. |Belciias marematvka B yrpakHEHHAX M 3a1adax [Tekcr] : B 27
2 4. : [yue6HOe mocobue mis By3oB] / I1. E. Jlanko [m ap.]. Y.
2, 2015. - 448 c. ISBN 978-5-94666-567-4. DK3eMILISApHIL:
Bcero 27.

6. |I'mypman, Brnagumup EdumoBny. PykoBoacTBO K pelieHuio
3aJad [0 TEOPUU BEPOATHOCTEM M  MaTtemarudeckoii| https://urait.ru/book/rukovod
craructuke [Texct : DiekTpoHHBIH pecypc] : yueOnoe| Stvo-k-resheniyu-zadach-po-
nocobue st By3oB / B. E. I'mypman. 11-e u3a. Mocksa: teorii-veroyatnostey-i-
IOpaiiT, 2023. - 406 ¢ ISBN 978-5-534-08389-7. matematicheskoy-statistike-

510436

7. |I'mypman, Bnagumup Edumosuu. Teopust BeposiTHOCTEH U
Mmarematuieckas craructuka [Tekcer : DnekTpoHHbIit pecype] | https://urait.ru/bcode/510437
: yuebnuk mis By3oB / B. E. I'mypman. 12-e u3a. Mockaa:
IOpaiit, 2023. - 479 ¢ ISBN 978-5-534-00211-9.

8. |Maremarnueckass craructuka [Tekcr] @ pacuerHo-Tpad. 230 /
3aJlaHie U METOJ. yKa3aHus K ero BwinonHeHuto / [cocr. : I'.[ https://portal.volgatech.net/b
A. Kocrpomusn, 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. CnyyaiiHble BeTHUUHBI : 0. KOHTPOI. M TECTOBBIX
3aaHuii s cTyneHToB  cnenuanbHocTed  230100.62,
230101.65, 230105.65, 090105.65 / [cocr.: I'. . KoctpomuHs,
U. H. Hexaes]. Homkap-Omna: MapI'TY, 2008. - 39 c.
Ox3eMIIsIpel: Bcero 90.

https://portal.volgatech.net/b
ooks/Kostromin_teorija_vero
jatnostej.pdf

6.2. MarepuanbHO-TeXHUYECKas 6a3a 1 mporpaMMHoOe oOecrieueHue

NeNe | Ayauropuu st npose- | [lepeueHb oCHOBHOTO 000pyJOBaHUS [IporpammHuoe
/T |AeHus y4eOHBIX 3aHSATUH, o0ecrnieueHue
CaMOCTOSITENIbHOU pabo-
ThI U IIPOBEJIEHUS TOCY-
JTApPCTBEHHON UTOTOBOM
aTTecTaluu
1. 527 (1) Hocka mapkepHas 120x240 cm (1),[Microsoft Windows
XKK- manens Sharp PN-L602B 60"|Enterprise, Microsoft

(152 cm) B kommiekte (1), Komonku
MICROLAB SOLO15 (1),
Muxkpopon  Shure WLISS (1),
Muxkmepubii  nynsT  YAMAHA
MG10XU Hoytoyx  ASUS
K53SC

(D,

Office Standard, Arent
Dr.Web, Kommiextr IIO
JUISS PEUICHUST OCHOBHBIX
I0JIb30BaTEILCKUX 3a1a4




15,6" (1), [TepconanpHBIH
kommnbioTep-Mono6sok Dell Inspiron
3277 21,5" Full (1), IIpoekrtop
mynsTuMennitapiii Hitachi CP-EX250
¢ kperenueM (1), Kowmmiekr

Paznen 7. ®OPMbI KOHTPOJISI OCBOEHUA AUCHUILIMHBLI ®OHJ OLIEHOYHBIX
CPEJACTB

KpI/ITepI/II/I OLCHUBAHUA MHAUKATOPOB NOCTHIKCHUA KOMHGTGHHI/Iﬁ HaIpaBJICHBI HaA:

- YCBOGHHE TEOPETHYECKOTo Marepuasa (00beM 3HaHUM, TITyOnHa yCBOCHUS), IPEYCMOTPEHHOTO
paboueii mporpaMMoii;

- yMEHHME H3JaraTh MaTepuail (4eTKOCTb, I'PAMOTHOCTh H3JIOKECHUS MaTepHajia, TOYHOCTh U
IIOJTHOTA BOCIIPOU3BEACHUS yueOHOrO MaTepuaa);

- YMEHHE IPUMEHSTh TEOPETHYECKUE 3HAHUS MTPH PEIICHUH PAKTHYECKUX 3aTaHuUi.

IMxana OLICHUBAHMIA IIPEACTABIICHA HUKCE.

YpoBeHb
c(hopMUPOBAHHOCTH [IIkana
Kpurepuu onennBanus
3JIEMEHTOB OLICHUBAHHUS
KOMIIETEHIIUHU
[Toporossiii OOyuvaromuiics ¥WMeeT 3HAaHUS OCHOBHOTO MarepHana,| yJaoBler-
YPOBEHb MPOSBISIET yMEHWUE JIOTUYHO €ro u3jaratb, HO MOXET| BOPUTEIBHO

JOIyCKaTb ~ HETOYHOCTM B U3JIOXKCHUM  MaTrepuala,
HEJO0CTAaTOYHO MpaBUJIbHBIE (POPMYIUPOBKH, HCIIBITHIBAET
3aTPyAHECHUS B BBINIOJIHEHUH IIPAKTUYECKUX 3aJaHUMN.

[IponBunyTthiii  |OOyuaromiuiicss TBepIO 3HAaeT MPOrPaMMHBIM MaTepuan,| XOpoIlo

YPOBEHb M3JIaraeT €ro rpaMOTHO M II0 CYIIECTBY, HE JOIIyCKaeT
CYILIECTBEHHBIX HETOYHOCTEN B OTBETE Ha BOIIPOC, PABUIIBHO
IIPUMEHSAECT TEOPETUYECKUE IIOJOKEHHUS IIPU  PELICHUH
MPaKTUYECKUX BOIPOCOB M 3ajay, BJIAZeeT HEOOXOIUMBIMU
HaBBIKAMU U IIPUEMaMH UX BBIITOITHEHUSA

Bricokuit ypoBenb |OOyuaromuiicss riay00oKO M MPOYHO YCBOWJI IPOrPaMMHBIN|  OTJIMYHO
MaTepuaj, TPaMOTHO M JIOTMYECKH CTPOMHO €ro H3Jaraer,
JlaeT MCUEPIIBIBAIOIIME OTBETHI HA MTOCTABIEHHBIE BOIIPOCHL. B
OTBETE TECHO YBS3BIBAETCS TEOPHUS C IPAKTUKOW, IPU 3TOM
oOyyaroluiics He  3aTpyaHsieTcsi C  OTBETOM  IpH
BUJIOM3MEHEHUM  33/1aHUs, CBOOOJHO  CIIpaBiseTCs  C
3aJladyaMM, BONPOCAMM UM JIPYTUMH BHJIAMU MPUMEHEHUs
3HaHUH, TIOKa3bIBa€T 3HAKOMCTBO C MOHOTrpaduyecKkoi
JUTEPaTypo, MEePUOIUYECKUMH HU3JaHUSIMH, TPABUIBHO
O00OCHOBBIBACT TMPUHATHIE pPELICHHs, CBOOOIHO BIAJEET
Pa3HOCTOPOHHUMH  HaBbIKaMHU, MPHEMAaMHU  BBIOJIHEHHUS
MIPAKTUYECKUX paboOT

7.1. IlpomexyTouHast aTTecTalus 00y4aronuxcs
[TpomexyTouHasi aTrTecTalysi o0y4yaroUuIMXcs HallpaBJIeHa Ha OICHHBAHHE Pe3yJbTaTOB OOy4eHHUS
10 JUCUUIUIMHE (MOIYJIIO) U IPOBOJUTCS C HCIIOIB30BaHUEM (DOHIOB OLIEHOUYHBIX CPEJICTB.

[IpuMepbl THMOBBIX KOHTPOJBHBIX 3aJaHUi W3 0a3bl (OHHA OICHOYHBIX CPEACTB IO
00pa3oBaTeNbHON IPOrpaMMe.

IIpumep 3K3aMeHANMOHHOI0 OUJIeTa



MoBOANMKCKMIA rocyAapCTBEHHbDIM TEXHOIOTMYECKUIA YHUBEepCUTeT
3K3AMEHALIMOHHbBIN BUNET Ne 7
no aucumnamHe «MatemaTtmka»
1. Teopembl anddepeHumnanbHoro ncuncnenus (Ponns, Koww). Npasuno Slonutans.
2. MoHATNE GYHKUMU HECKONBKNX NepemMeHHbIX. Cnocobbl UX 3agaHus.
3. Haiigure mpegen: lim((x5-1)/(x®-1)) eciu X cTpeMuTCst K OECKOHEUHOCTH.

4.HaianTe NnponsBoaHyo GyHKUMM Y'x I Y = COS Vx.

3aseayrommii kageapoi (B.I''HaBoaHOB)
« _» 20  Kpurepuu oueHUBAHUS

Moporosbiit ypoBeHb — pewieHo 40-60 % 3apaHuii

MpoaBUHYTHI YpoBeHb —peLueHo 60-80 % 3agaHuit

BbiCOKuM ypoBeHb — pewwieHo 80-100 % 3agaHuit

1. BerauciauTh onpeaeanuTeb.

2. PemnTh cucTeMbl IMHEWHBIX ypaBHEHUH 110 Gpopmynam Kpamepa m MaTpuyHBIM METOJIOM.

3. HccnenoBates u peuTh CUCTEMY METOAOM Faycca.



[Iepeuenb BOIPOCOB AJIsl HPOBEACHUS MPOMEKYTOUHOM aTTECTALIMU
Bonpocs! UIsi TPOMEKYTOYHOI0 KOHTPOJIA N0 AucuuninHe "Maremaruka' 2-ii cemectp:

1. Martpuipsl. OCHOBHEIE ONIpPEAETIECHUSI.
2. Onepanuu Hag MaTpuniamu. CBOKWCTBA onepaliil HaJ MaTpyuLaMHu.
3. Omnpenenurtenu Matpuil. OCHOBHBIE CBOMCTBA onpeaenuTeneil. OnpeaenuTenn MaTpHIl BTOPOTO U

TPETHErO MOPSAAKOB.

4. OnpenenuTeny MaTpyIl N-0ro nopaaka. MeTobl BEIYUCICHHS.

5. Panr matpuiibl. MeToabl BEIMUCICHHUS.

6. OOpatHast MaTpuIia. Berarcienne oOpaTHOW MaTpHIIBL.

7. Cucrema n TUHEHHBIX ypaBHEHUH ¢ n Heu3BecTHRIMU. MeTog Kpamepa.

8. CucremMa n JIMHEHHBIX YpaBHEHHUH C N HEM3BECTHBIMH. MeToJ1 00paTHOW MaTpHIIBI.

9. Cucrema m TUHEHHBIX ypaBHEHUH ¢ n Heu3BecTHRIMU. Teopema Kponekepa-Kanemnmu. Meron [aycca.
10. TpexmepHoe mpocTpadcTBO. Bektopsl. JInHelHbIe onepanuy HaJl BEKTOPAMH.

11. JIuneliHO-HE3aBUCUMBIE CUCTEMBI BEKTOpOB. ba3uc.

12. IIpoekuus BekTOpa Ha oCch. Pa3noxeHne BEKTOpa Mo opTaM KOOPIAMHATHBIN oceil. Moaynb BEKTOpa.

Hanpagnstome KOCUHYCHI.
13. JelicTBrs HaJ BEKTOpaMU, 3aJaHHBIMH ITPOEKIIUSIMHU.

14. CkassipHOE IPOU3BEICHHIE BEKTOPOB U €T0 CBONCTBA. JIJIHHA BEKTOPA, YToJ MEXIy ABYMs BEKTOPAMHU.
BripakeHne CKasipHOTO MPOU3BEACHUS Yepe3 KOOPAUHATHL.

15. BekTopHOe mpon3BenieHre IByX BEKTOPOB, €r0 CBOMCTBA. BrIpa)keHUE BEKTOPHOTO MPOU3BEACHUS YEPE3
KOOPAMHATHIL.
16. CwMenaHHO€e NPOU3BEEHNE BEKTOPOB, €ro cBoicTBa. ['eomeTpuueckuii cMbIcil. Beipakenue

CMCIIAHHOI'O IIPOU3BCACHUA Y€PE3 KOOPAUHATEI.

17. CI/ICTeMa KOOpPJAWHAT Ha IJIOCKOCTU: OCHOBHBIC IMOHATHUA, OCHOBHBIC IPUJIOKCHUA METOIAa KOOPAWHAT,
npeoOpa3oBaHKue CUCTEMBI KOOPAUHAT.

18. YpaBHeHuUs IpAMO Ha TIIOCKOCTH. OCHOBHBIE 3a/Ia4H.

19. JIuHnu BTOpOro nopsiaka Ha MIocKocTH. OCHOBHBIE MOHSTUS. OKPYKHOCTb.

20. JIuauu BTOpOro nopsiaka Ha IockocTH. OCHOBHBIE MOHSTUSA. DIUIMIIC.

21. JluHuu BTOpOro nopsaka Ha miockocTu. OCHOBHBIE MOHATHSL. I unepoona.

22. Jluanu BTOpOTO MOpsiAKa Ha IockocTH. OcHOBHEBIE MOHSTH. [1apabona.

23. JluHnYM BTOpOTO MOpsiAKa Ha MIOCKOCTH. OcHOBHBIE MOHTHS. OOI1ee ypaBHECHNE TUHNAN BTOPOTO
nopsiaxa.

24. YpaBHEeHUE IOBEPXHOCTH U JIMHUU B IPOCTPAHCTBE. OCHOBHBIE TOHSTHUS.

25. YpaBHEHHUS IUIOCKOCTHU B IIPOCTPAHCTBE.

26. YpaBHeHUs MPsIMON B MPOCTPAHCTRBE.

27. IIpsiMast 1 IIOCKOCTh B IPOCTPAHCTBE.

28. Hunuaapruyeckue NOBEPXHOCTH.



29.
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.
56.
57.
58.
59.

60.

[ToBepxHocTH BpamieHusi. Konnueckue moBepxHOCTH

Kanonnyeckue ypaBHEHUs MOBEPXHOCTEH BTOPOTO MOPSIKA.

MHoxecTBa: OCHOBHBIC TIOHSTHS, OTIEPAIIUH HAJl MHOKECTBAMH, AUarpaMMel Ditnepa-Benna.
UYucnoseie pyakiyn. CriocoOb! 3a1aHus ¥ CBOMCTBA.

O6partnslie u cnoxHble GyHknuu. Kinaccudukarus sneMeHTapHbIX QyHKIAH.

[Ipenen yrcnoBoit mocnenoBatenbHocT. [Ipenen GyHKIME B O6CKOHEYHOCTH (TIpH ).
Ipenen pynkuuu B Touke. OTHOCTOPOHHUE MPEIEITBL.

BeckoneuHo Maibie (PYHKIIMH ¥ UX CBOUCTBA. DKBUBAJICHTHBIC OCCKOHEUHO MaJbIC.
Beckoneuno OonbIme GYHKIIMA U KX CBOHCTBA.

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

Teopema 00 orpaHH4eHHOCTH (QYHKIMU, UMEIOILEH mpeaen.
TeopeMmsl 0 IIpeese CyMMBbl, IPOU3BEAEHHS U 4YaCTHOTO.

Teopemsl! cyliecTBOBaHUS Npeena.

IlepBrIii 3aMevaTenbHbIN peaes.

Bropoii 3amedarensHBIN TTpenes.

HenpepriBHBIE QyHKIMU. Y CIIOBHE HEMPEPHIBHOCTU. TOYKH pa3phIBa.
CgoiicTBa (pyHKINH, HEMPEPHIBHBIX HAa OTPE3KE.

3agauu, NpUBOJSIINE K IOHITHIO IPOU3BOAHON. OnpeneneHue Mpou3BOAHON. MexaHnyeckuil u
T€OMETPUYECKHUI CMBICI MPOU3BOTHOM.

HemnpepsiBHOCTD 1 U HepeHINPYEMOCTh PYHKITHH.

OcHOBHBIE ITpaBuIIa TUPPEPSHITUPOBAHUSL.

ITpousBojHbIe 271eMEeHTapHBIX (YHKINK. Tabaua npon3BOAHbIX.

Huddepennman ¢pynknun. MEBapuanTHoCTh hopMbl nuddepennnana. [Ipumenenne nuddepennumana.
[IpousBoansie n qudQepeHIIaIb BRICIINX TOPSIKOB.

OcHOBHBIE TeOpeMbI A depeHnnanbHoro neuncienus (reopemsl ®epma, Poms, Jlarpamxa, Komm).
IIpasuiio Jlonurans.

MOHOTOHHOCTD (DYHKIIUH B IIPOMEXKYTKE.

Okctpemymbl hyHKIHH. Heo0X0anMoe 1 10CTaTOYHOE YCIOBUS.

Hanpagsnenne BeITyKI0CTH Tpaduka GyHKIHH, TOUKH TIeperuoa.

Acumnrotsl rpaduka yHkun. Cxema nccienoBanus QYHKIMU U TIOCTPOEHHE rpaduka.
Paznoxenue B pan Teitnopa, MaknopeHa.

Pa3znoxeHue B psit 21I€MEHTAPHBIX (QYHKIUI.

OcHOBHBIC HOHATHA, CBA3aHHBIC C KOMIIZICKCHBIMHU YU CJIaMU. reOMCTpI/I‘ICCKOC I/I306pa)KCHI/Ie
KOMIIJICKCHBIX YHCCII.



61.
62.

63.

64.

65.

66.

67.

68.

69.

70.

71.
72.
73.
74.
75.
76.
77.
78.

79.

80.

81.

82.

83.

84.

85.

86.

87.
88.

@DopMBbl 3aIIUCH KOMIUIEKCHBIX YUCEIL.
CrnoxeHue yMHOXXCHHUE, BEIYUTAaHUE KOMIUIEKCHBIX urcell. BemBox ¢popmyn. [Ipuvepsr.

JleneHne KOMIUTEKCHBIX Yrcell. V3Bieuenre KopHel 13 KOMIIEKCHBIX Yrcen. BeBoa popmyir.
[Tpumepsr.

OyHKIIMK MHOTHX TiepeMeHHbIX. OcHOBHBIE moHATHA. [Ipenen pynkunun @HII. HenpepsiBHOCTH
(yaKIMH OBYX epeMeHHbIX. ColictBa @HII, HepephIBHBIX B OrpaHUYEHHON 3aMKHYTOW 0OJIACTH.

YactHbIe IMPOM3BOJAHLBIC IIEPBOIO MOPAAKA U UX FeOMeTpI/I‘-IeCKI/Iﬁ cMbIcil. YacTHbIE MMPOU3BOJHBIC
BBICHIUX ITOPAOKOB.

Huddepenmupyemocts u onubii muddepeniman OHIIL. [Ipumenenne nomHoro muddepenimana K
OPUOIIKEHHBIM BEIYHUCTEHIAM. J{uddepeHiuansl BRICIIHIX MOPSIKOB.

IIpousBoanas cnoxuoit @HII. [Toimas nponsBoaHas. MTHBapHaHTHOCTH POPMEI ITOJTHOTO
muddepennmana. JuddepeHnupoBanre HesIBHON (QYHKIIHU.

KacarenpHast mI10CKOCTh U HOpMaJIb K ITOBEPXHOCTH.

OKcTpeMyMBl QYHKITMH MHOTUX IIepeMeHHBIX. OCHOBHBIE MTOHATHL. HeoOXoanmble 1 ToCTaTOYHBIC
YCIIOBHS KCTpEMyMa.

HawnbGosnpiee n HauMeHbIIee 3HaYCHUS (YHKIIMK B 3aMKHYTOM 00nacth. [IpuBecTr 00s3aTelbHO
PUMED C MOAPOOHBIM PEIICHUEM.

ITepBooOpa3Has u Heolpe e IeHHbIA HHTerpait. CBOMCTBA HEONIPEIeICHHOTO HHTErpaya.
Tabnuia nHTErpanoB. BeryncneHne HHTErpaaoB METOJOM HEMOCPEACTBEHHOTO HHTETPUPOBAHMUSL.
3aMeHa IepeMEHHOM U MHTErPUPOBAHUE [0 YacTAM B HEONPEEIEHHOM HHTErpae.
WuTerpupoBanue panuoHaIbHBIX (HYHKITHH.

WHuTerpupoBanue nppauuoHAIbHBIX (DYHKITHH.

HHTerpupoBaHHe TPUTOHOMETPUYCCKUX (DYHKITHH.

«bepymuecs» u «HeOepyIIecs» HHTETPAIIBL.

OmnpenesieHHbINA UHTErpal KakK MpeJiell UHTErpajJbHONH CYMMBI.

3agaun, IpUBOISIINIE K ONIpeAeTIeHHOMY HHTerpaiy. ['eomerpudeckuil 1 GU3MISCKUIA CMBICT
OIpeAETICHHOTO HHTErpaIa.

CBoiicTBa OnpeeIeHHOTO UHTEerpaa.
OnpeneneHHbII HHTErpall ¢ HepeMEeHHBIM BepXHIM npenenoM. @opmyna Herotona-JleOHuma.

MeTo/161 BEIUMCIIEHUS OTpe/ieNieHHOTo HHTerpana: opmyna HeroTroHa-JleiiOHuUITa, MHTErpUpOBaHUE
MOJICTAHOBKOM, MHTETPUPOBAHHUE 110 YaCTSIM, HHTETPUPOBAHNE YETHBIX U HEUETHBIX (DYHKIIMH B
CHMMETPHYHBIX MTpEeTax.

HecoGcTBennsie naTerpais! 1-ro poxa.

HecoOcTBeHHBIE HHTETPAITBI 2-TO pOJa.

CxeMbl IPUMEHEHHS OTIPEICTICHHOTO HHTETpaia. Brrancienue mwiomnaaei miockux Guryp.
CxeMbl IPUMEHEHUs ONIPE/IETICHHOT0 UHTErpaia. Beluncienue AMUHbL AyTY NI0CKOH KPUBOM.
CxeMbl IPUMEHEHUS ONIPEACIEHHOT0 HHTerpaia. Beruncnenne o0bema Tena.

CxeMbI IMPUMCHCHHS OIIPEACICHHOIO MHTErpaia. Brruncnenue miaomaau MOBEPXHOCTH BpalllCHUA.
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CxeMbl IMPUMCHCHHS OIIPEACIICHHOIO MHTErpaia. MexaHuueckue IPpHUIIOKECHUA OIIPCACIICHHOTO
HHTECrpaia.

Bonpocs! 1718 NpoMe:KYyTOYHOT0 KOHTPOJIs mo Aucuuniaude ""Martemaruka' 3-if cemecTp:

Oommme cBenenus o AuddepeHInanTbHbIX ypaBHeHNAX. 3a1a4H, IPUBOAAIINE K Au(depeHInaTbHbIM
YpaBHEHUSIM.

OCHOBHBIE IOHATH, OTHOCAIIMECS K U depeHIManbHBIM YpaBHEHUSIM 1-T0 mopsika. Y paBHEHHUS ¢
pa3AeNOIIMMUCS IEPEMEHHBIMHU.

Onnopoaubie AuddhepeHIMaATbHBIC YpaBHEHUS 1-T0 IOPSIIKA.

Jluneitasie quddepeHImanbable ypaBHEHUS 1-T0 mopsaka. Y paBHeHUs bepHym.
VYpaBHenus B monHbIX auddepennnanax. MHTErpupyromuil MHOKHUTEI.

OCHOBHEBIC MTOHATHS, OTHOCSIIITHECS K TUPPEePeHIINATHHEIM YPAaBHEHISIM BBICIIUX TTOPSIIKOB.
YpaBHEHUS, JOMYCKAIOIINE MOHIKEHIE TIOPSIKA.

Jluneitapie qudepeHIaIbHbIe YpaBHEHUS BBICIIHX MTOPSIKOB. JIMHEWHbIe oqHOpOoaHbIE Y BTOpOTO
nopsxa.

Jluneitasie quddepeHIaIbHbIe YpaBHEHUS BBICIINX MTOPSIKOB. JIMHEWHbIe oqHOpoaHbIe JIY N-To
nopsxa.

Wuterpuposanue JIOY BTOpOro nopsiika ¢ HOCTOSHHBIMU KoddduuueHTamu. MIHTerpupoBanue
JIOZIY n-ro nopsizka ¢ MOCTOSHHBIMU KO3 (DUITMEHTAMU.

Crpykrypa obiero pemenus JIHAY Broporo nopsaxa. MeToa Bapuauuy NpOU3BOJIbHBIX TOCTOSHHBIX.

Wuterpuposanue JIHAY BTOpOro nopsiaka ¢ HOCTOSHHBIMU KOA((QUIIMEHTAMH U ITPABOH YaCThIO
cnieransHoro Buaa. Muaterpuposanue JIHY n-ro mopsaka (n>2) ¢ MOCTOSHHBIMU KO3 (UITUCHTAMH
MIPaBOM YaCThIO CIIEUAIEHOIO BUA.

OcCHOBHBIE MOHATHS, OTHOCSIIIHECS K cucTeMaM quddepeHanbHbIX ypaBHeHU. MHTErprpoBanue
HOPMAJIBHBIX CHCTEM.

CucteMsl TuHEHHBIX 1Y ¢ TOCTOSHHBIMA KOA(QUIIAECHTAMH.

OCHOBHEBIC TTOHATHS, CBSI3aHHBIC C IBOIHBIM HHTETpajoM. ['eoMeTpuaeckuii U pU3NIeCKuil CMBLT
JIBOMHOTO UHTETpana.

OcHOBHBIE CBOMCTBA ABOMHOIO MHTErpaia. Beluncienue 1BOMHOrO MHTErpaia B 1€KapTOBBIX
KOOpAMHATaXx.

Brluncnenue ABOHHOrO MHTErpajia B MOJISAPHBIX KoopauHatax. [IpunokeHus JBOMHOIO HHTETpaa.

OCHOBHBIE NTOHSTHUS, CBSI3aHHbBIE C KPUBOJMHEWHBIM UHTETpaoM 1-ro pona. Beluncienue
KpUBOJIMHEWHOTO MHTErpaia 1-ro poaa.

OCHOBHBIE NTOHSTHUS, CBSI3aHHbBIE C KPUBOJMHEWHBIM UHTETpajioM 1-ro pona. Hekoropsle npunosxeHus
KpUBOJIMHEWHOTO MHTErpaia 1-ro poaa.

OcHOBHBIC IIOHATHA, CBA3aHHBIC C KpPIBOJ'IPIHeﬁHBIM HUHTErpajioM 2-T0 poaa. Breruucnenue
KpHBOJ’IHHefIHOFO HHTCIrpaia 2-To poaa.

(DopMyna OCTpOFpaL[CKOFO-FpI/IHa. Yci10BUS HE3aBUCUMOCTH KpI/IBOJ'II/IHeI\/'IHOFO HHTCIrpaia 2-To poaa ot
IIYTH UHTCTPUPOBAHUS.

OCHOBHBIE TTOHSTHS, CBSI3aHHBIE C KPUBOJIMHEHHBIM UHTETpasioM 2-ro pojia. HexoTopsie mpuiioxkeHus
KPYBOJIMHEWHOTO MHTErpaia 2-ro poja.

OCHOBHBIE IOHITHS IMOBCPXHOCTHOI'O MHTECTpAJIa I-ro poaa. Brruucnenue MOBEPXHOCTHOI'O MHTErpaia
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1-ro pona.

OCHOBHEBIE TOHATHS OBEPXHOCTHOTO HHTETpaia 1-ro poxa. HekoTopsie mpuiokeHIs TOBEPXHOCTHOTO
uHTerpana 1-ro poxa.

OCHOBHEBIC MTOHATHS IOBEPXHOCTHOTO HHTETpaia 2-ro pojaa. BerauciieHre moBepXHOCTHOTO HHTETpaIa
2-T0 poza.

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

OCHOBHbIE MTOHSTHS TOBEPXHOCTHOT'O HHTErpaja 2-ro poaa. HexoTopelie MpUiokKeHHs: TOBEPXHOCTHOTO
WHTErpania 2-ro poaa.

OCHOBHBIE TTOHSTHUS YUCIOBBIX PSIIOB. Psii reoMeTpudIecKoi MporpecCcum.
Heo0Oxoaumplii mpru3HaK CXOJUMOCTH YUCIIOBOTO psifa. ['apMOHUYECKHA psil.
JocTaTtounple MpU3HAKH CXOAUMOCTH 3HAKOIIOCTOSIHHBIX PSIOB: TPH3HAKHA CPAaBHEHUSL.

JocraTo4yHble MPU3HAKK CXOUMOCTH 3HAKOIIOCTOSIHHBIX PSIOB: Mpu3Hak JlanamOepa, paaukaabHbINH
npuzHak Komm.

JloctaTouHble IPU3HAKH CXOAMMOCTH 3HAKOIIOCTOSHHBIX PS/I0B: HHTETPANIbHBIN Tpr3Hak Komw.
OO6001mEHHBII FrapMOHUYECKU S

OCHOBHBIE MTOHSTHUS YUCIOBBIX pAI0B. 3HaKouepenyromuecs psaasl. [Ipusnak Jleitoanna.

O6HH/II71 JIOCTAaTOYHBIHN IMPpU3HAaK CXOAUMOCTH 3HAKOIIEPEMECHHBIX PSAIOB. AOcomoTHas U yCJIOBHas
CXOAUMOCTH YHCIIOBLIX PSAIOB. CBoticTBa a0COIIOTHO CXOOAIIUXCA PSAOOB.

OcHOBHBIE MOHATHA (YHKIIMOHATBHBIX psoB. Teopema Abens. IHTepBall U paguyc CXOAUMOCTH
CTENEHHOTI0 pAfa.

WuTepBan u paguyc CXOIUMOCTH CTEIEHHOTO psina. CBONCTBA CTENEHHBIX PSIOB.

Psner Teitnopa u Maxknopena. [Ipumepsr.

PaznoxeHne HEKOTOPBIX AJIeMEHTApHbIX QyHKIMH B psin Teitnopa (Makiopena) (He MeHee 7).
Psner Teitnopa u MakiopeHna. [IpubmikeHHoe BeIYUCIeHHE 3HaYeHUH (QyHKIuU. [Ipumep

Psner Teitnmopa u Makiopena. [IpubmkeHHOe BRIYUCIICHHE OTPEIeTICHHBIX HHTErpaioB. [Ipumep.
[Tpubnmxennoe peenue quddepeHuaibHEIX ypaBHeHUH. J[Ba ciocoOa. IIpumepsr.
[epromnueckue ¢pyukum. [lepronndeckue mpoueccol. Tpuronomerpudeckuii psan ypoe.

Paznoxenue B psin @ypee 2/span>-niepuogmaeckux Gpynkmuuii. Teopema dupuxie. Paznoxxenue B psia
Oypbe YSTHBIX W HEYSTHBIX (DYHKITHIA.

Paznoxenue B psag @ypbe UeTHBIX M HeUeTHHIX (pyHKunii. Paznosxenne B psg @ypre GpyHKnit
IPOM3BOJIBHOTO TIEPHOJIA.

IIpencrarnenune Henepuoandeckor pyHkuuu psaom Oypee. KommnekcHas popma psina Dypre.
MNurerpan @ypse.
MumuoxecrtBa. [ToxmuoxkecTBa. CriocoObI 3a1aHUT MHOMXKECTB.

Omnepaiuu HaJl MHOXKECTBaMH: 00beIHHEHNE, TIepEeCeUCHIe, Pa3HOCTb, IOMOJHEHNE, CHMMETPHYECKas
Pa3HOCTb.

Juarpammer Diinepa-Bernna.OcHOBHBIC TOXKAECTBA areOpa MHOKECTB (XOTs OBl OZHO JJOKA3aTh).

[TpubmkeHHOE pelIeHNe YpaBHEHHIA: METO/ TIOJIOBUHHOTO JICJICHHS, METOJ] KACATEIBHBIX, METO.
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CEKYIIHX.

MeTopl HHTEPIIONMPOBaHus QPyHKIHI: MeTon Jlarpanka, mepBeiii MeTo HproTOHA, BTOPOH METO
Herorona.

[TpuOnmxeHHOE BBIYKMCIEHHE ONPE/IeTIeHHBIX HHTErpajIoB: (POpMYyIIa PSIMOYTOIEHUKOB, (hopMyIia
Tpanenui, Gpopmyiaa Cumricona. OLEHKH MOTPENIHOCTEH ITHX (POPMYIL.

[TpubnkeHHOE BRIYHCICHUE KPaTHBIX HHTErPajioB: KydartypHas ¢popmyna tuna CHMIICOHA.
YncrnenHoe nHTErprpoBanne A epeHNaNbHBIX yPaBHEHHUH.
BeposTHOCTHOE IPOCTPAHCTBO U €r0 KOMIIOHEHTBI.

Knaccudukanms coObITHI.

OmnpeneneHust U CBOcTBA BEPOSTHOCTEH.

DopMyIEl KOMOMHATOPUKH.

VYcnoBHa BeposiTHOCTh. He3aBucHMble cOOBITHS.

Teopembl CIIOKEHUA U YMHOKEHUS BEPOATHOCTEM.

®opMmyIbl TOTHOM BeposiTHOCTH U baiieca.

[ToBTOpHBIE HcnibITanus. @opmyna bepryiu.

®dopmyina [lyaccona. JlokanbHas 1 HHTErpaiibHas popmyitbl MyaBpa-Jlariaca.
[TonmmHoMuaneHast cxema Kak 00001eHrne cxeMbl beprysu.

Bonpocs! 1UI1s1 TPOMEKYTOUHOI'0 KOHTPOJIA N0 AucuuninHe "MaremaTruka' 4-ii cemectp:
[TonsaTue ciry4yaiiHol BeMUUNHBI. 3aKOH paclpeAeICHUs TUCKPETHON CITydaiiHON BETMUUHBI.
Maremaruyeckue ornepanuy HaJl CllydailHbIMU BEJIMUMHAMU.

Maremarnyeckoe 0XKHUIaHUE JUCKPETHOU CllydaliHON BEIUYMHBI.

Jucnepcust TuCKpeTHOM ciayyaiiHOM BETNYMHBI.

DyHKIMSA pacIpenesICHHs] CIIy4YallHON BETMYUHBI.

HemnpepsiBHble citydalinble BeUUUHbL. [I10THOCTE BEPOATHOCTH.

Moga n meauana. KBantunu. MOMEHTSHI CilydaifHbIX BEIUYMH. ACUMMETPUS U SKCLIECC
buHOMUanbHBIN 3aKOH pacpeIeICHHUS.

3akoH pacnpeaenenus [lyaccona

I'eomerpudeckoe pacnpenenenue u ero 00o0meHus. [ nnepreomerprudeckoe pactpenesieHne
PaBHOMEpHBI 3aK0OH pacmpeeseHusl.

IToxa3arenbHbIi (3KCIOHEHIMAIBHBIN) 3aKOH paclpeaeIcHus

HopMasbHblii 3aK0H pacnpeeneHus

Pacnipenenenne HEKOTOPBIX CITyYaiHBIX BEIWYNH, TIPECTABISAIONINX (DYHKINH HOPMaJIbHBIX BEIMYUH

Tlonsarue MHOI‘OMCpHOfI CJ'Iy‘-IafIHOfI BCJIMYMHBI U 3aKOH €€ pacClpeaCICHU. 3aBHCHUMBIC ¥ HC3aBUCUMEIC
C.]'Iy‘-IafIHBIe BCJINMYHHBI

Kosapuanus u ko3ddurment koppemnsuuu. LlenTpanpHas npeaensHas TeopemMa
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Bapuanuonssle psipl 1 uX rpaduieckoe H300paxeHne
Cpenuue BeTHUNHBI

ITokazarenu Bapuanuu

HauaneHbIe ¥ IEHTpaIbHBIE MOMEHTHI BAPHAIIIOHHOTO Paa
OO0uire cBeIeHNs O BBIOOPOYHOM METOIEC

[TonsiTue olleHKH MapamMeTpoB

MeTozpl HaxoXkAeHUs olleHOK. OlieHKa mapaMeTpoB TeHEePaTbHONW COBOKYITHOCTH IO COOCTBEHHO-
ciydaiiHOU BhIOOpKE.

[onsATHE MHTEPBATBHOTO OLICHUBAHMS. JJOBepHUTENbHASI BEPOSITHOCTD U TIpeeNibHAsT OIHOKa
BbIOOpKHIlOCTpOCHUE TEOPETUUECKOTO 3aKOHA PACIIPEICICHHUS M0 OMBITHBIM JTaHHBIM. [IpoBepka
CHUIIOTE3 O 3aKOHe pacnpesenenus. Kpurepuii cornacus [Tupcona.

KoaddumumeHt Koppensium.



