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AJITEBPA 1 HAYAJIA MATEMATHYECKOI'O AHAJIN3A

Pa3zgen 1. Ynciia U BLIYUCICHUA

Panmonanbupie  ymucna. OOBIKHOBEHHbIE U JACCATUYHBIE JIPOOH, MPOIEHTHI,
OeckoHeuHble nepuoanueckue apoou. Ilpumenenne apoOeil U MPOLEHTOB AJIs pELICHUS
IIPUKJIAIHBIX 33/1a4 U3 PA3IMYHBIX OTPACIIEC 3HAHUHI U pealbHON KU3HU.

HeiictBuTenbHple  yucia.  PanMoHanbHble M MppalMOHAIBHBIE  4YHCIIA.
Apudpmernyeckue omnepanuu C ACHCTBUTENBHBIMU YHUCIaMHU. Moayib JeHCTBUTEIBHOTO
yucaa U ero cBoicrBa. [IpuOMMKEHHBIE BBIYUCIICHUS, NIPABUIa OKPYIJIEHUS, IPUKUIKA U
OLICHKA pe3yJbTaTa BHIYUCIICHUM.

Cremnenp ¢ 1elbIM IOKa3zaTenaeM. bunom Hproorona. Mcmonp3oBanue moaxonsiiei
GopMBbI 3amHMCH JEUCTBUTEIBHBIX YHUCEN JJI1 pEUIeHUs MPaKkTUYECKUX 3a1ad |
IIPEICTaBICHUS TaHHBIX.

Apudmerndeckuii KOpeHb HaTypalbHOM CTENEHH U €ro CBOMCTBA.

Crenenp ¢ pallMOHAIBHBIM IOKA3aTeNIEM U €€ CBOMCTBA, CTENEHD C ACHCTBUTEIBHBIM
IIOKa3aTeJIeM.

Jlorapudm uucna. CoiicTBa gorapudma. JleciTHUHBIE U HATYpaJIbHBIE JIOTAPU(PMBI.

CuHyCc, KOCHMHYC, TaHI€HC, KOTAHI€HC YHMCIOBOIO aprymMeHTra. ApKCHHYC,
ApPKKOCHHYC U apKTAHT€HC YHCIOBOTO apTyMEHTA.

VYpaBHEHUS 1 HEPABEHCTBA.

ToxnecTBa M TOXIECTBEHHbIE NpeoOpa3oBaHMs. YpaBHEHUE, KOPEHb YPaBHEHUS.
PaBHOCWIIBHBIE YpaBHEHHUS U YpaBHECHUSI-CIIeICTBUA. HepaBeHCTBO, penieHne HepaBeHCTBaA.

OCHOBHBIE METOJBl pEIICHUs MLEJIbIX U JPOOHO-PALlMOHAIBHBIX YpaBHEHUH U
HEPABEHCTB. MHOIOWIEHB! OT OAHOW NEepeMEHHOU. JleleHne MHOTOWIEHa HAa MHOTOWIEH C
octatkoM. Teopema be3y. MHorousenst ¢ 1iesnbiMu kodgunuentamu. Teopema Buera.

[IpeoOpazoBaHus YMCTOBBIX BBIPAKEHUM, COJEPIKALIUX CTENIEHU U KOPHHU.

WppaunonanbHble ypaBHeHHs. (OCHOBHBIE METOZABI PEIICHUS HPPALMOHAIBHBIX
YPAaBHEHHUH.

ITokazarenpHble ypaBHeHUs. (OCHOBHBIE METOAbBl PEUICHUS IOKA3aTEIbHBIX
YPAaBHEHHUH.

[IpeoGpazoBaHme BeIpa)EeHHH, COAEPKAIIMUX JIOTApUDMBI.

Jlorapudmuueckue ypaBHeHUsA. OCHOBHBIE METObl PEIICHUS JOTAPUPMUUYECKUX
YPaBHEHHUU.

OcHoBHBIE TpUrOHOMETpHUYeckue popmyisl. [IpeoGpa3oBaHne TPUrOHOMETPUUECKUX
BBIpaKCHUU. PellleHne TpPUroHOMETPUYECKUX YPABHEHU M.

Pemenue crucrem NUMHEWHBIX ypaBHEHUN. MaTpuiia CUCTEMbI JJMHEUHBIX YPAaBHEHUM.
Onpenenutenb MaTpULbl 2X2, €ro TEOMETPUYECKUIM CMBICI M CBOWCTBA, BBIYMCIIEHHE €0
3HAYEHMs, NPUMEHEHUE OIPEACIINUTEN Ul PEIICHUS CUCTEMbl JIMHEHHBIX YPaBHECHMIA.
Pemrenne npukiiagHbIX 3a7a4 ¢ MOMOIIBIO CHCTEMBI JUHEHHBIX ypaBHEeHM. MccienoBanne
IIOCTPOEHHON MOJIENIH C IIOMOUIBI0 MaTPHUIL U ONIPEACIIUTEIIEH.

ITocTpoeHne MaTeMaTHYECKUX MOJEIEH PEAIbHOM CUTYallMH C IOMOILIBIO YPABHEHUN
Y HEpaBeHCTB. [[puMeHeHNne ypaBHEHNH U HEPABEHCTB K PELICHUIO MaTEMATUYECKUX 3a1a4
W 3aJ1a4 U3 pa3IMYHbIX 00acTell HAyKu U peabHON KU3HU.

Harypanbnable n nensle yucna. [IpuMeHeHne npu3HAKOB AEIUMOCTH LEIBIX YHUCEN,
HauOonbpImid o0muit nenutensd (manee — HOJl) u HanMmenbinee oOlree kpaTtHoe (maiee —
HOK), octratkoB no monyito, anropurma EBknuna ais pemieHus 3a/1a4 B 1eJIbIX YUCaX.



Kowmrmnekcubie umcna. AnreOpandeckass ¥ TPUTOHOMETpHYEcKas (GOpMBI 3amucu
KOMILJIEKCHOTO 4Hucia. ApupMeTHUEeCKHue Omepaldd ¢ KOMIUIEKCHBIMU  YHCIIAMH.
N3o0paxkeHne KOMIUIEKCHBIX YUCE Ha KOOPJAUHATHOM TiockocTu. @opmyrna Myaspa.

Kopuu n-oii crenenn W3 KOMIUIEKCHOTO uMcia. [[puMeHeHrne KOMIUIEKCHBIX YHCEN
JUTSL pelieHus] PU3HUECKUX M TEOMETPUUIECKHX 3a/1ad.

Paszpnen 2. @yHKkuuM U rpagpuku

OyHKIWMS, crioco0bl 3a1anus GyHKUMU. B3aumuo ob6patueie Qynkiun. Kommnosunus
byakumii. ['paduk pyHKIMHA. DIeMeHTapHbIE MpeoOpa3oBaHus rpaduKoB (YHKITHIA.

OO6nacTe ompeneneHuss W MHOXKECTBO 3HaueHWd ¢QyHkumu. Hymm QyHkoum.
[IpomexxyTku 3HaKornocTtossHcTBa. Y&rHpie u  Heu€THhle (¢QyHkiuu. [lepuoamdeckue
bynakuu. [IpoMexxyTk MOHOTOHHOCTH (PYHKIIMH. MaKCUMyMbl 1 MUHUMYMBI ()YHKITUH.
HauGonbiee u HauMeHblee 3Ha4eHUs] GYHKIIUU Ha TIPOMEXKYTKE.

Jluneiinas, KkBajgpaTU4yHass W  JOpOOHO-TMHEHHAs (PYyHKUUU. DJIEMEHTaApHOE
UCCJIEIOBAHUE U TIOCTPOCHUE UX TPaPUKOB.

CrenenHast QyHKIHS ¢ HATYpaJbHBIM M LIETBIM MoKa3aTesneM. E€ cBoiicTBa u rpaduk.
CaoiicTBa 1 rpaduK KOpHs N-0il CTENEHU KaK (PyHKIMHU OOpaTHOM CTENEHU C HATYpaJbHbIM
MOKa3aTeseM.

[TokazarenpHass u Jorapudmuyeckas (QyHKIMH, HX CBOWCTBA U TpaduKH.
Hcnonb3oBanue rpa@ukoB GYHKIIUN I PEIICHUS YPaBHEHHM.

Tpuronomerpuueckas OKpY>KHOCTb, OINpEAENIEHUE TPUTOHOMETPUYECKUX (DYHKIIMA
YHCJIIOBOTO ApryMEHTAa.

OyHKIIMOHATBHBIE 3aBUCUMOCTH B pEAlbHBIX Ipolieccax M SBJICHUSX. | paduku
peaIbHbIX 3aBUCUMOCTEH.

I'paduk komnozuumu pyHkuuid. I'eomerpruyeckne oOpa3bl ypaBHEHU U HEPABEHCTB
Ha KOOPAMHATHOM IUIOCKOCTH.

Tpuronomerpuueckue QyHKIIMH, UX CBOMCTBA U rpaduKy.

I'paduueckue MeToabl pelieHHs YpaBHEHUN W HepaBeHCTB. 'paduyeckue MeTonbl
pEeILIeHNs 3a/1a4 C TapaMeTpaMH.

Hcnons3oBanue rpadukoB QyHKITAN I UCCASTOBAHUS MMPOIECCOB U 3aBUCHMOCTEH,
KOTOpbI€ BO3HUKAIOT MPU pEUICHUM 3a/ad W3 JPYrHMX Y4eOHBIX IMPEJAMETOB M pealbHOU
KU3HU.

Pasnea 3. Hauana MmaTeMaTH4eCKOIo aHAJIH3A

ITocaenoBaTeIbHOCTH,  CHOCOOBI  3aJaHMs  IOCJIEIOBaTeldbHOCTEH.  MeTton
MaTeMaTU4eCKOM WHAYKIUU. MOHOTOHHBIE UM OrPaHUYECHHBIE IIOCIEAOBATEIBHOCTH.
HcTopust BOSHUKHOBEHUSI MATEMAaTHYECKOTO aHaIN3a KaK aHAJIN3a OECKOHEYHO MAaJIbIX.

Apudmernyeckass M TreomMeTpuueckas mnporpeccud. beckoHeuHo yObIBaromas
reoMerpuueckass mnporpeccusi. Cymma OeCKOHEYHO yObIBaloIlleld TIeoMEeTpHUYecKOon
nporpeccu. JIMHEHHBIM M OKCHOHEHIMaIbHbIM pocT. Uucno e. dopmyna CII0XKHBIX
poueHToB. VMcnonp30BaHME NPOrpecCUU I PELICHUS PEabHBIX 3a7ad IMPUKIATIHOIO
Xapaxrepa.

HenpepsiBHbIE GyHKIMM B UX CBOMCTBA. TOYKHM pa3pbiBa. ACHMNTOTHI IpauKOB
¢ynkuuii. CBoiicTBa (pyHKIMI HEPEPHIBHBIX HAa OTpe3Ke. MeToa HHTEPBAJIOB IS PEIICHUS
HepaBeHCTB. [IpuMeHeHre CBOMCTB HEeNMpPephIBHBIX (GYHKIUH AJIsl PEIIeHUs 3a/1ay.

[lepBass u BTOpas mnpousBoaHble (yHKUMU. OrnpeneneHue, TeOMETPUYECKU U
¢u3nvecKuii CMBICT MPOU3BOIHON. Y paBHEHUE KacaTeIbHON K TpaduKy QpyHKINU.

[IpousBoaHbie sneMeHTapHBIX (QyHKUMHA. IIpomsBoaHas cymMBbl, HpPOU3BEINCHMS,
YaCTHOTO U KOMIIO3ULIUU (DYHKIIHH.



[Ipumenenne mNPOU3BOTHOW K HCCIENOBAHHWIO (PYHKIIMH HA MOHOTOHHOCTH U
sKcTpeMyMbl. Haxoxzaenne HauOONBIIEr0O M HAUMEHBILIETO 3HAYEHHH HempepbhIBHON
(yHKIUU Ha OTpE3KE.

IIpuMeHeHne NpoOn3BOAHON I HAXOKJICHHSI HAWIY4YUIETO PEIICHUS B IPUKIIATHBIX
3ajjayax, JJIsl OINpe/eNieHUs] CKOPOCTH U YCKOpPEHHUs Mpolecca, 3alaHHOro popMyIlion Wiu
rpadukom.

[lepBooOpa3Hasi, = OCHOBHOE  CBOMCTBO  mepBooOpa3Hbix.  I[lepBooOpa3zHbie
arieMeHTapHbIX GyHKIUH. [IpaBuia HaX0XAeHUS TIEPBOOOPA3HBIX.

HNnrerpan. I'eomeTpuuecknii CMBICT HHTErpaja. BeluuciieHue oOnpenea€éHHOro
uHTerpana no ¢popmyne Hetotona—JleiiOnuna.

[IpumeHenne uHTErpana A HaXOKIACHUS IUIOAAEH IUIOCKUX (puryp u o0bEMOB
r€OMETPUYECKUX TEll.

[Ipumepsr  pemennit  nauddepeHuanbHbBIX  ypaBHeHHH.  MaTeMaTuueckoe
MOJIETUPOBAHUE PEANIbHBIX MPOLIECCOB C TOMOLIBIO TU(hepeHIuaNbHBIX YPaBHEHUM.

Pa3nen 4. MHokecTBA U JIOTHKA

MHO)k€eCTBO, ONepaluy HajJ MHOXECTBAaMU M HMX CBOWCTBA. Jlmarpammsl Jitnepa—
Benna. IlpuMeHeHHE TEOPETUKO-MHOXKECTBEHHOTO anmapara JJisi ONHCAHUsS PEeajbHbBIX
MIPOIIECCOB U SIBJICHUI, TP PEIICHUH 33/1a4 U3 APYTUX YU4EOHBIX MPEIMETOB.

Onpenenenne, TeopeMa, CBOMCTBO MaTeMaTHYECKOTO OOBEKTa, CIEACTBHE,
JI0KA3aTeJIbCTBO, PABHOCWIBHBIE YPABHEHHUS.

Paszjnen S. YpaBHeHHs U HEPABEHCTBA

CucrteMa ¥ COBOKYNHOCTh YPaBHEHUW M HEPABEHCTB. PaBHOCHIIBHBIE CHCTEMBI U
CHUCTEMBI-CJIEICTBHS. PaBHOCUIIbHBIE HEPABEHCTBA.

OT60p KOpHEH TPUTOHOMETPUUYECKUX YPABHEHHH C MOMOIIBIO TPUTOHOMETPUUYECKOM
OKpPYXHOCTHU. PenieHne TpuroHoMeTpru4eCcKiuX HEPaBEHCTB.

OcCHOBHBIE METO/IbI PEIICHUS MTOKA3aTEIbHBIX U JTOTApU(DMUUIECKUX HEPABEHCTB.

OcHOBHBIE METO/bI PEUICHUSI UPPALIMOHAIBHBIX HEPABEHCTB.

OCHOBHBIE METOJbl PEIICHHS] CHUCTEM M COBOKYINHOCTEH pallOHAIbHBIX,
UPPALIMOHANIBHBIX, TOKA3aTEeNIbHBIX U JIOTapU(PMUUECKUX YPAaBHECHUIM.

VYpaBHEeHUsI, HEPABEHCTBA U CUCTEMBI C TapaMeTpaMH.

[IpuMmeHeHne ypaBHEHU, CUCTEM U HEPABEHCTB K PELICHUI0 MAaTEMAaTUYECKUX 3a]1a4
U 3a/1a4 W3 Pa3IUYHBIX 00JacTel HayKH M PEaIbHOW KWU3HU, MHTEPIPETALHS MOJTYISCHHBIX
pe3yabTaTOoB.

I'EOMETPUSA

Pazpen 1. [IpsiMble 1 MJI0CKOCTH B POCTPAHCTBE

OcHOBHbBIE TOHATHS cTepeoMeTpuu. Touka, MpsiMasi, IIOCKOCTb, MPOCTPAHCTBO.
[TonsiTie 00 aKCMOMATHYECKOM IOCTPOCHUHU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUU U
CIICICTBUS U3 HUX.

B3aumHOe  pacnosiokeHHME  HpsAMBIX B NPOCTPAHCTBE:  IEpPECEKaAroIIUecs,
napajyielbHble W CKpeuuBaromuecss npsimble. [Ipu3Haku CKpenuBarOmUXCs MPSMBIX.
[TapannenpbHOCTh MOPSIMBIX M IUIOCKOCTEM B MPOCTPAHCTBE: NapajuleibHbIE MpPsSMbIE B
MPOCTPAHCTBE, MApPALICIIBHOCTh TPEX MPAMBIX, MAPAIEIBHOCTh MPSAMOM M IUIOCKOCTH.
[TapanmnenbHOoe W LEHTpAJIbHOE NPOEKTHpOBaHUE, u300paxkeHue ¢uryp. OCHOBHbBIE
CBOMCTBa MapajlIeIbHOTO TMPOCKTUpOoBaHUs. M300paxkeHue ¢uryp B MNapauielbHOU
MPOEKIMU. YTJIbI C COHAMPABICHHBIMU CTOPOHAMM, YTOJI MEXKY MPSIMBIMU B MMPOCTPAHCTRBE.
[TapamnenpbHOCTh TMUIOCKOCTEW: NapajulesibHbIE IUIOCKOCTH, CBOWCTBA MapajlyIE€IbHBIX



wiockocted. [lpocrelimme mnpocTpaHCTBEHHBIE (UTYPHI HA TUIOCKOCTH: TETpPasdap,
napajuielIenuIe]], IOCTPOSHNUE CEUEHUH.

[leprieHIUKYIAPHOCTE NPSIMOM M IUIOCKOCTH: IEPIECHIUKYJSAPHBIE TIPSIMBIE B
IIPOCTPAHCTBE, IpsIMbIE IIAPAJUICIBHBIE WM IEPIECHANUKYJISAPHBIE K IUIOCKOCTH, IPU3HAK
NEPNEHINKYISIPHOCTH TNPSAMOM M IUIOCKOCTH, TEOpEMa O MpPsMON MNEpPHEHAUKYIAPHOU
iockocty. OpToroHanbHOE NpoeKTHpoBaHue. [lepneHauKysap U HaKIIOHHBIE: PACCTOSTHUE
OT TOYKH /10 IUIOCKOCTH, PAacCTOSTHUE OT MPSIMOM A0 IUIOCKOCTH, MPOEKUHs (UTyphl Ha
IUIOCKOCTh. [lepneHIuKynapHOCTh IIJIOCKOCTEH: IPU3HAK NEPIEHIUKYISIPHOCTH ABYX
IockocTent. Teopema 0 TpEX NEpHEHANKYJIISIpax.

YIiel B NPOCTPAHCTBE: YrOJd MEXAY NPAMOM M IUIOCKOCTBIO, ABYTPAaHHBIA YIoJ,
JUHENHBIA yroy AByrpaHHoro yria. TpéxrpaHHbld M MHoOrorpaHHsle yribl. CBoHcCTBa
IUIOCKMX YIJIOB MHOTOrpaHHoro yria. CBOHCTBAa IUIOCKMX M JIBYI'PAaHHBIX YIJIOB
TPEXTPAHHOTO yria. TeopeMbl KOCUHYCOB U CUHYCOB JJIs1 TPEXTPAHHOIO yIia.

Pa3znen 2. MHOTOrpaHHUKH

Buabl MHOTOrpaHHUKOB, pa3BEpTKa MHOrorpaHHuka. IIpuama: n-yroiapHas npusma,
npsiMasi ¥ HaKJIOHHasi TpU3Mbl, OOKOBask U MOJIHAs MOBEPXHOCTh Mpu3Mbl. [lapannenenunen,
IPSAMOYTOJIBHBIN TMapajulelIeNUIe] U €ro cBoMcTBa. Kparwailime nmyTM Ha IOBEPXHOCTH
MHororpannuka. Teopema Dinepa. [IpoctpanctBennas teopema I[ludaropa. [lupamuna: n-
yroJibHasi MUpaMuja, MpaBWiIbHAS U yced€HHas mupamujbl. CBoiicTBa pédep M OOKOBBIX
rpaHel NpaBWIBHOW mNUpaMuibl. [IpaBHiIbHBIE MHOTOTPaHHUKH: IpPAaBWIbHAS INpHU3Ma M
MpaBWIbHAS TUPAMUJIA, TPABWIIbHAS TPEYTOJIbHASI TUPAMUJIA U IPABUIIBHBIN TeTpadap, KyO.
[IpencraBiaeHue o NpaBUIbHBIX MHOTOTPAaHHUKAX: OKTAa3Ip, AJOJAEKa3Ap U UKOCASIP.

Boluncrienne 371€MEHTOB MHOTOTPaHHUKOB: pE&Opa, nuaroHanu, yrisl. [lmomans
OOKOBOH TMOBEPXHOCTU M TOJHOM MOBEPXHOCTU MNPSAMON MPU3MBI, IUIOMIA/lb OCHOBAHUM,
TeopeMa O OOKOBOW TMOBEPXHOCTU MpAMOM mpusMbl. [lnomaas GOKOBOW MOBEPXHOCTH U
IIOBEPXHOCTH IPABWIBHOW NMUPAMUJIBI, TEOPEMA O IUIOIIAAN YCEYEHHON MTUPAMUIBI.

CummeTpus B IPOCTPAHCTBE. DJIEMEHThI CHMMETPHUH MPABUIBHBIX MHOTOI'PAaHHHUKOB.
CuMMeTpuss B IPaBWJIBHOM MHOIOTPaHHUKE: CHMMETPHUS NapajulesieNuIena, CUMMETpUs
IIPaBUJIBHBIX IIPU3M, CAMMETPUS NIPABUJIBHOU ITUPAMHUIBI.

Pa3nen 3. BekTOpbl H KOOPAMHATHI B IPOCTPAHCTBE

[TonsiTusi: BEKTOp B MPOCTPAHCTBE, HYJIEBOW BEKTOP, JJIMHA HEHYJIEBOI'O BEKTOPA,
BEKTOPBI KOJUIMHEAPHBIC, COHANIPABICHHBIE W MPOTUBOIOJIOXKHO HAMPABICHHBIE BEKTOPHI.
PaBeHcTBO BEKTOpOB. [[€CTBUS C BEKTOpaMH: CJIOKEHUE UM BBIYMTAHHE BEKTOPOB, CyMMa
HECKOJIbKMX BEKTOPOB, YMHOXEHHE BEKTOpa Ha 4ucyio. CBOWCTBA CIIOXKEHHUS BEKTOPOB.
CpolicTBa yMHOXEHHUSI BEKTOpa Ha uucio. [loHsTHME KoMIiaHapHble BeKTOpbl. [Ipu3Hak
KOMIUTaHApHOCTU TpEX BekTopoB. [IpaBuno mapamnenenunena. Teopema 0O pasziokeHUU
BEKTOpa MO TPEM HEKOMIUIAHAPHBIM BeKTOpaM. [IpsiMoyrosibHasi cucTteMa KOOpAMHAT B
npoctpanctBe. Koopaunatel Bektopa. CBsi3b  MEXIy KOOpPAMHATAMU BEKTOpa U
KOOpAMHATaAMHU TOYEK. YTOJ MEXYy BeKTopaMu. CKaJsipHOE MPOU3BEICHUE BEKTOPOB.

Pa3nen 4. Tesia Bpamenus

[TonATus: MUIMHAPUYECKas: MOBEPXHOCTh, KOHUYECKAsl MMOBEPXHOCTh, cheprueckas
MOBEPXHOCTh, 00pa3yrollue NoBepxHoCcTel. Tena BpaleHus: WIHHIP, KOHYC, YCeUEHHBIN
KOHYC, cdepa, map. Bzammnaoe pacnonoxkeHue cdepsl MU IIIOCKOCTH, KacaTelbHas
IUIOCKOCTh K cepe. M300pakeHre Ten BpalleHus: Ha IJIOCKOCTH. Pa3BépTka mumHApa u
koHyca. CummeTtpus chepsl U mapa.



O6wém. OcHoBHBIE CcBOWCTBAa 00bEMOB Ten. Teopema 006 00BEME MPSAMOYTOIBHOTO
napajienenumneaa u cieAacTsust u3 He€. OOBbEM NMPsIMON W HAKIOHHOW MPU3MBI, LIUIUHIPA,
nupaMuibl 1 Konyca. OObEM 11apa U 1apoBOro CETMEHTA.

KomOunamum ten BpamieHuss 1 MHOTOTPAaHHUKOB. [Ipu3Ma, BOmcaHHas B LUJIHHID,
onucaHHas okoso muuHapa. [lepeceyenne cdepsl u mapa c miockocteio. Kacanue mapa u
cdepbl IIOCKOCThbIO. [lOHATHE MHOrOrpaHHHKa, ONKMCAHHOTO OKOJO cdepsl, cdepsl,
BITMCAaHHON B MHOTOTPAaHHUK HJIM TEJIO BPAIICHUSI.

[Tnomane moBepxXHOCTU LMIMHPA, KOHYCA, Iomaas ceprl u e€ yacreil. [lonodue
B mnpocrtpaHcTBe. OTHomeHHe OO0BEMOB, IUIOLAAEH IMOBEPXHOCTEH IOJO0OHBIX QUIYD.
IIpeobpazoBanue nmoaobusi, romoreTHs. Pemienue 3a1a4 Ha INIOCKOCTH € HCMOJIb30BAaHHEM
CTEPEOMETPUUECKUX METO/IOB.

[TocTpoeHue ceueHH MHOTOIPAaHHMKOB M Te€Jl BpAIICHUS: CEYEHHS LMIMHIPA
(mapajuleapHO U MEPIEeHIUKYISPHO OCH), CEUEHHUs] KOHyca (MapajljieIbHOE OCHOBAaHUIO U
NPOXOAAIIEe dYepe3 BEpIINHY), CEYCHHs Iapa, METOIAbl IMOCTPOCHUS CEUCHHU: METOJ
CJIEJIOB, METOJ] BHYTPEHHET 0 IPOEKTUPOBAHMSI, METO/] IEPEHOCA CEKYIEH MIOCKOCTH.

Pa3nen 5. BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekropsl B mpoctpancTBe. Omnepannu HajJ BEKTOpaMH. BekTOpHOE yMHOXEHHE
BEKTOpoB. CBOMCTBa BEKTOPHOro yMHOXeHUs. lIpsmoyronpHas cucrema KOOpAHMHAT B
npoctpaHcTtBe. Koopaunatel BekTopa. Paznoxenue BekTopa mo 6asucy. KoopaunartHo-
BEKTOPHBIN METOJ] P PELIEHUN F'€OMETPUUECKUX 3aa4.

Pa3nen 6. /IBu:KeHUsI B IPOCTPAHCTBE

JiBmkenus: npoctpancTtBa. Orobpaxenus. JBrkeHus u paBeHCTBO ¢uryp. OOmue
CBOMCTBA JABVKCHNUW. BUIbI IBMKEHUI: NTapaJuIeIbHBIN IEPEHOC, LIEHTPAJIbHAsE CUMMETPHS,
3epKajbHasi CUMMETPHUSI, TTOBOPOT BOKPYT mpsimoid. [IpeoOpazoBanust mogodus. [lpsmas u
cthepa Ditnepa.

BEPOATHOCTDb U CTATUCTUKA

I'pad, cssubi Tpad, mytu B rpade: muxibl U nenu. CreneHb (BaJCHTHOCTH)
BepiuHkbl. ['padsl Ha miockocth. [lepeBbs.

CrnyyaliHple SKCHEpPUMEHTHI (ONBITHI) M ClydailHble COOBITHS. OJEeMEHTapHbIE
coObITUs (MCX0/1bI). BeposTHOCTH cilydyaitHOro cOOBITHS. BiIM30CTh 4acTOTH U BEPOATHOCTU
coObITuil. CitydaifHble OMBITHI C PABHOBO3MOXHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMHU.

Onepanui  Haa COOBITHUSIMU: TIEpecedYeHHe, OOBEIUHEHHE, MPOTUBOIOIOXKHbBIC
coObITHs. uarpammel Ditnepa. @opmyna CIIOKEHHS BEPOSITHOCTEH.

YcnoBHass  BEpPOSTHOCTb. YMHOXKEHHME  BEpOSATHOCTEH. JlepeBo  CiiydallHOTO
skcniepumenTa. opmyna moaHoit BepositHocTH. Dopmyna baiteca. HezaBucumbie coObITHS.

bunapHbiii ciayyaiiHbplii ONBIT (MUCHBITaHHWE), ycrnex M Heyaada. HesaBucumele
ucnelTanud. Cepusi HE3aBUCUMBIX MCHBITAaHUM 10 TepBoro ycmnexa. IlepecraHoBku u
daxropuan. Yucno coueranuii. Tpeyronsuuk [lackans. @opmyna Ounoma Herorona.

Cepusi He3aBucuMbIX wHcnbiTaHuil bepuynnu. CrnydaiiHbI BbBIOOp M3 KOHEYHOMU
COBOKYITHOCTH.

Cnyuaiinas BennuuHa. Pacnpenenenne BeposTHOCTEN. J(Marpamma pacnpeneneHus.
Onepaunu Haj cily4allHBIMU BelIWMYMHAMu. buHapHas cinywaliHas BenuuuHa. lIpumepsl
pacnpeieseHHil, B TOM 4Hciie TeoMeTpUuYecKoe 1 OMHOMUAIBHOE.

CoBMecTHOE paclpesiesieHue JIByX Ciy4ailHbIX BeauuuH. HesaBucumele ciydaiiHbie
BEJINYUHBI.



MatemaTnueckoe OXHUAAHHME CllydalHOM BenuuMHbl (pacnpeznenenus). [Ipumepsr
OPUMEHEHHUs] MaTeMaTHYeCKOro OXKUAaHUs (CTpaxoBaHue, JoTepes). Martemaruuyeckoe
OXHJaHue OWHApHOW ciaydyaHOM BeNWYUHBI. MaTemMaTH4ecKoe OXXHIAHUE CYMMBbI
CIIy4ailHbIX BEJIMYMH. MareMaTuyeckoe OXKUIaHHUE TNeOMETPUYECKOTO M OMHOMHAIBHOIO
pacnpeeseHui.

Jucriepcuss U CTaHIAPTHOE OTKJIOHEHHE CIy4yailHOM BeNMUYUHBI (pacnperesieHust).
Hucniepcus OuHapHO# ciiyyaliHON BeTWYMHBI. MaTemMaTH4ecKoe 0XKUAaHue TPOU3BEICHUS U
JUCIEPCHS CYMMBl HE3aBHUCUMBIX CIIy4alHBIX BenW4MH. Jlucmepcus W CTaHIApTHOE
OTKJIOHEHHWE OMHOMMAJILHOTO pacnpeaeneHus. Jlucnepcuss M cTaHAapTHOE OTKIOHEHUE
F€OMETPUYECKOTO PACIIPENEIICHHUS.

HepasenctBo YebbiméBa. Teopema Uebbiuépa. Teopema beprynnu. 3akoH O0sbmnx
yucen. BeiOopouHnslil MeTos nccinenoBanuil. Beibopounslie xapakrepuctuku. OlieHUBaHUE
BEPOSITHOCTU COOBITHS IO BBIOOPOUHBIM JaHHBIM. IIpoBepka HpOCTEHIIMX THUIOTE3 C
ITOMOILBIO U3YYEHHBIX PACIpPECICHUM.

HenpepbiBHBIE citydalinble BeaM4nHbI. [IpuMeprl. @yHKIUS IJIOTHOCTH BEPOATHOCTH
pacnpeneneHus. PaBHOMEpHOE paclpeiesieHue U €ro CBOMCTBA. 3ajadd, NPUBOJIAIIME K
[IOKa3aTEIbHOMY PACHpEACIICHUIO. 3a/1a4i, TPUBOASIINE K HOPMAJIIBHOMY PaCIpPEIEICHUIO.
OyHKIMS TUIOTHOCTH BEPOATHOCTH MOKA3aTENbHOTO pacnpeneiaeHus, GyHKUUs MIOTHOCTU
BEPOATHOCTH HOPMAJIBHOTO  pacnpeneneHuss. DOyHKIUSA IUIOTHOCTH M CBOMCTBa
HOPMAaJIbHOTO pacipeneIeHus.

[locnenoBaTebHOCTh OAMHOYHBIX HE3aBUCUMBIX COOBITHNA. 3agauu, IPUBOISALINE K
pacnpenenenmto Ilyaccona.

KoBapuanust nByx ciydaiHblX BenudyuH. KoappuuueHT IuHEeHHON Koppemsiuu.
CoBMecTHbIE HAOMIOACHUS JABYX BEIUYMH. BbIOOpOUHBIN KOA(P(GULUHEHT KOppEsSLuu.
Pasnuune wmexnay JMHEMHOW CBA3BIO M INPUYMHHO-CIEACTBEHHOM CBs3bl0. JIuHeliHas
perpeccusi, METOJl HAUMEHBIINX KBaIpaTOB.

HEPEYEHb PEKOMEHAYEMbBIX HCTOYHUKOB

Mamemamuxa: aneebpa u Hauaia MamemMamuyeckoeo aHAIu3a, ceomempus. Aneebpa u
Hauana mamemamuueckoeo anaauza 10-11 knace, Anumos I A., Korseun FO.M., Tkauesa M.B. u
opyeue. U30-60 «IIpoceewyenuey

Mamemamuxa: ancebpa u nauara mamemamudeckoco auanusa 10-11 knace, eeomempus.
Teomempus, Amanacan JI.C., Bymysoe B.®., Kaoomyes C.b. u opyeue. H30-60 «Ilpoceewenuer

Mamemamuxa. Aneebpa u Hauaia mamemamuiecko2o aHAIU3dA, YyeryoneHnoe o0OyueHue
10 xnace, Mepsnax A.I., Homuposckuu /[.A., Ilonaxoe B.M., noo pedaxyuei Ilooorvckoeo B.E.
OO0 BEHTAHA-I'PA®, H30-60 «IIpoceeujeruey

Mamemamuka. Aneebpa u nawanra mamemamudecko2o aHAIU3A, YeryOnieHHoe o00yueHue
11 xnace, Mepsnax A.I., Homuposckuu /[.A., [lonaxoe B.M., noo pedaxyueii Ilodonsckoeo B.E.
OO0 BEHTAHA-T'PA®, H30-60 «lIpocsewenuey



