Yri1y0/1eHHBIH YPOBEHb

Auire0pa 1 HayaJIa aHAJIU3A

IToBTOpeHue. Pemenne 3a1a4y ¢ UCIOJIB30BAHUEM CBOMCTB YHMCENl U CHUCTEM CUUCIIECHUS,
JIEITMMOCTH, JI0JI€i M 4YacTel, MPOLIEHTOB, MOJyJiel uncel. Pemienne 3aqad ¢ MCHOIb30BaHUEM
CBOMCTB CTETNEHEW M KOPHEW, MHOTOWICHOB, NPEOOpa3oBaHWN MHOTOWIECHOB U JIPOOHO-
paluMoOHaIbHBIX BbIpAKEHUU. Pelllenne 3a1a4u ¢ MCnoJIb30BaHUEM I'palyCHOM Mephbl yriia. Moayib
YHCIIa U €ro CBOMCTBa. Pemenne 3a1ad Ha JBM)KEHUE U COBMECTHYIO paboTy, CMECH U CILIAaBHI C
MOMOIUIBIO JIMHEWHBIX, KBaJJPATHBIX U APOOHO-pAllMOHANILHBIX YpaBHEHUH U UX cucTeM. Perienue
3a/a4 C IOMOIIBI0 YHCIOBBIX HEPABEHCTB U CHCTEM HEPABEHCTB C OJHOW INEPEMEHHOH, C
NPUMEHEHHEM H300pakKeHUs YHCIOBBIX IMPOMEXKYTKOB. PeleHue 3anad ¢ HMCHOJIb30BaHHUEM
YUCIOBBIX (YHKIMH M WX TpadukoB. Vcmonp3oBaHWE CBOWCTB U TPa@UKOB JIMHEWHBIX U

KBaJPaTUYHBIX (QYHKIMNA, 0OpPaTHON MPOMOPIHOHAIEHOCTH U QyHKIHUU Y =\/§ . I'padmueckoe

pelleHHe YypaBHEHHW M HepaBeHCTB. lcmosib30BaHME onepauuii HaJ MHOXKECTBAMU U
BBICKA3bIBaHUSIMU. VICmo/Ib30BaHME HEPABEHCTB M CHUCTEM HEPABEHCTB C OJHOW MEPEMEHHOM,
YHUCIIOBBIX MTPOMEXKYTKOB, UX OOBCIUHEHHUN U MepeceueHuil. [IpuMeHenue npu pemeHuu 3a1ad
CBOMCTB apu(METHUYECKOH U TeOMETPHUYECKONW MpOrpeccud, CYMMHpPOBaHUs OECKOHEHYHOM
CXOJIAIIEHCS TEOMETPUUECKOM MPOTPECCHUMU.

MHuosxecTBa (4HCIOBBIE, TeOMeTpHuecKux (uryp). XapakTepucTHUecKoe CBOICTBO,
2JIEMEHT MHOXECTBa, ITyCTOC, KOHEYHOEe, OCeCKOHeuHOe MHOecTBO. CrocoObl 3amaHus
MHOXkecTB [logmHokecTBO. OTHOILIEHUS TPUHAIEKHOCTH, BKIIOUEHHUS, paBeHCcTBa. Onepanuu
Hajy MHOoxecTBaMu. Kpyrm Oiinepa. Koneunsie u OECKOHEYHBIC, CUYETHBIE M HECUETHBIC
MHOK€ECTBA.

HctunHble M JIOKHBIE BBICKA3bIBAHUs, OINEpallMd HaJ BBICKA3BbIBAHUSAMU. Aneebpa
svickasviganui. CBsI3b BBICKA3bIBAHUN € MHOXecTBaMu. KBaHTOpBI CyIIECTBOBAHMUS U
BCEOOIIHOCTH.

3akoHbl JOTUKU. (OcHoBHble JNocuueckue npasunda. PenieHue JIOrMyeckux 3ajad ¢
HCIIOJIb30BaHUEM KPYTOB Dilliepa, OCHOBHbIX 102UYECKUX NPABUI.

YmozakmoueHus. OOOCHOBaHHMS U JOKa3aTeNbCTBO B MaTemaruke. Teopembl. Bumabl
MaTeMaTUYeCKNX YTBEpKACHUH. Buowl Odokazamenvcms. Mamemamuueckas uUHOYKYUs.
Ymeepoicoenus: obpamnoe OanHOMY, NPOMUBONONONHCHOE, 0OpAMHOE NPOMUBONONONCHOMY
oannomy. Ilpyu3HaK U CBONCTBO, HEOOXOIMMBIE U JIOCTATOUHBIE YCIOBUSI.

Ocnognas meopema apugpmemuxu. Ocmamku u cpaguenus. Aneopumm Eexnuoa.
Kumaiickaa meopema 06 ocmamkax. Manas meopema ®Pepma. (-uunvie cucmemvl CUUCTIEHUSL.
Qyukyus Diinepa, YUcio u cymma oerumeinel HamypaibHo20 YUcia.

Panuannas wmepa yriia, TPUTOHOMETPUYECKAss OKPYKHOCTb. TpPUTOHOMETPHUUECKHUE
byHKIIMM yucen U yriaoB. GopMynbsl TPUBEACHUS, CIOKEHUS TPUTOHOMETPUUYECKUX (DYHKIIUH,
dbopMysIBl JBOMHOTO H TOJOBHHHOTO apryMmeHrta. [IpeoOpa3oBaHue CymMMBbI, Pa3HOCTH B
MPOU3BEICHNE TPUTOHOMETPUYECKUX (DYHKIIUH, 1 HA0OOPOT.

Hymu ¢yHkImu, npomMexyTKu 3HAKOIMOCTOSIHCTBA, MOHOTOHHOCTh. HamOombmiee u
HauMeHblnee 3HaueHue GyHkiuu. [lepuoanueckue pyHKINNM U HAUMEHBIINI Tiepruoa. YeTHbie U

HeueTHble (QYHKUMU. DyHKyuu «OpobHas 4acme Yucia» y={x} U «yenas yacmv Huciay

y=[x].
Tpuronometprueckne (QYHKIIMH YUCIOBOTO aprymeHta Y =COSX, y=sSinX, y=tgXx,
y = ctg X . CBoiicTBa 1 rpaQ Ky TPUTOHOMETPUUYECKUX (DYHKLIUH.

OOpaTHble TPUTOHOMETpUUYECKHE (PYHKIINU, UX TJIaBHbIE 3HAUEHUs, CBOMCTBA U rpapuKu.
Tpuronomerpuueckue ypaBHeHus. OIHOPOIHBIE TPUTOHOMETPUYECKHE ypaBHEHUs. PemieHue
MIPOCTEUIINX TPUTOHOMETPUYECKUX HepaBeHCTB. IIpocreimme cucTeMbl TPUTOHOMETPUUYECKHUX
YpaBHEHUM.



Crenenp C J€MCTBUTENbHBIM IIOKAa3aTeJIeM, CBOWCTBa creneHu. lIpocreiimme
IOKa3aTesbHbIC YpaBHEHMs U HepaBeHcTBa. [lokazaTenbHas GpyHKIUS U ee CBOMCTBA U rpaduk.
UYucno € u pyHkuus y =e*.

Jlorapugm, cBoiictBa sorapudma. JlecATHUYHBIE ¥ HaTypaJbHBIA  Jiorapudm.
[IpeoOpa3oBanue  jorapupmMuuecKkux  BblpakeHHH. Jlorapupmuyeckue ypaBHEHHS U
HepaBeHCTBa. Jlorapudmudeckas GyHKIHS U ee CBOMCTBA U rpauK.

CrenenHas ¢pyHKLUA U ee CBOMCTBA U rpaduk. MppanyoHanbHble ypaBHEHHUS.

[lepBuuHblE MpeACTaBIEHUS O MHOXECTBE KOMIUIEKCHBIX uucen. /leicmeus ¢
KomnaekcHoimu yuciamu. Komnnexcno conpsoicennvie yucia. Moodyns u apaymenm yucaa.
Tpueonomempuueckas Gopma KOMHIeKCHo20 uucna. Pewenue ypasnenuii 6 KOMNIEKCHbIX
YUCIax.

MeTto WHTEpBAIOB Ui pelieHusi HepaBeHCTB. [IpeoOpazoBanusi TpadukoB (PYHKIIHIA:
C/IBUI, YMHOXKCHUE Ha YMCIIO, OTPaK€HHE OTHOCUTEIbHO KOOPAMHATHBIX oceil. ['papuueckue
METO/BbI PELICHUs] YPAaBHEHUN U HEPaBEHCTB. PellieHne ypaBHEHUI U HEPABEHCTB, COJEpKaIIUX
HEPEMEHHYIO 1101 3HAKOM MOAYJIS.

CucTeMbl TOKa3aTeNbHBIX, JIOTAapU(YMUIECKUX ¥ HPPAUOHAIBHBIX ypaBHEHUH. CHCTEMBI
[OKa3aTesbHbIX, JIOTapU(PMUUECKUX U UPPALIMOHATIbHBIX HEPABEHCTB.

B3anmnuo obparnbie pyHkumu. ['padukn B3auMHO 00paTHBIX (PYHKIHIA.

VYpaBHEHUs, CUCTEMBI YPAaBHEHHH € TapaMeTpoM.

Dopmyna bunoma Hviomomna. Pewenue ypasnenuii cmenenu eviuie 2 CneyuanbHbix
6uoos. Teopema Buema, meopema be3y. IIpusooumvie u nenpugooumvle mrozouienvl. OchosHas
meopema  ancedpvl. Cummempuueckue MHO20uNeHbl. Llenouucnennvie u  yenosnaumvie
MHO20UJIEHbL.

Huoganmoswl ypasnenus. Llennvie opodu. Teopema Pepma o cymme K8a0pamos.

Cymmbl u psosl, MEMOObL CYMMUPOBAHUSL U NPUSHAKU CXOOUMOCHIU.

Teopembl 0 npubaudICeHUU OCUCMBUMENbHBIX YUCEN PAYUOHATLHBIMU.

Mnoorcecmsa Ha KoOpOUHAMHOU NAOCKOCTU.

Hepasencmeo Kowu—Bynsxosckozo, nepaserncmeo Hencena, nepasencmesa o cpeonusx.

[Tonatue npenena ¢yHkuuu B Touke. [lowamue npedenra Qynkyuu 6 OecKkOHeuHOCmU.
Acumnmomul epagpuxa @ynxyuu. CpasHeHnue 0OECKOHEUHO MANbIX U OECKOHEeUHO OONbULUX.
HenpepsiHocTs pynkiun. Ceoticmea nenpepvisnvix ¢ynxyui. Teopema Beviepuumpacca.

Huddepenunpyemoctb ¢yHkuuu. [lpousBonnas ¢ynkuuum B Touke. KacarenpHas k
rpadpuky QyHkuuu. I'eomeTpuueckuid W (U3NYECKUH CMBICT TNPOU3BOJAHOM. [Ipumenenue
npou3eooHou 6  usuke. [Ipou3BojaHbIE  3JIE€MEHTapHBIX  (YHKIMM. [IpaBuia
T epeHIpoBaHus.

Bropas npousBoiHas, ee reoMeTpUUeCcKUi U PU3MUECKUN CMBICIT.

Touku sxcTpemyma (MakcuMyMa U MUHMMYyMa). MccaenoBanue ieMeHTapHbIX (PyHKIHIA
Ha TOYKHM SKCTpEMyMa, HauOoJblllee U HaWMEHblIee 3HAYEHHE C IOMOIIBI0 IPOU3BOJHOM.
Ilocmpoenue epagurxos Qynkyuii ¢ nomowwro npoussooHsix. llpumenenue npouzgooHol npu
pewenuu 3a0ay. Haxooicoenue sxcmpemymos )yHKyuti HeCKONbKUX NEPEeMEHHDbIX.

IlepBooOpasznass. Heompenenennsiit  uuTerpan. IlepBooOpaszHble  3IE€MEHTapHBIX
¢byuknuii.  Ilmomans  kpuBosnuHenHoW — Tpamemuu.  ®opmyna  Herotona-Jleitbnuna.
OmnpenenenHslil UHTErpan. Buiuucienue niowadeti niockux gueyp u 06vemos mei 6pawjerus ¢
nOMOWbIO UHmMe2pana..

Memoou! pewenus pyHkyuoHanbHix ypasHeHul U HepageHCms.

I'eomerpus

[ToBropenue. Pemenue 3amad ¢ HCMOIB30BAHHEM CBOWCTB (PUTYp HaA IJIOCKOCTH.
Pemienne 3agau Ha J0Ka3aTeNbCTBO U MOCTPOECHUE KOHTpIpUMEpoB. IIpumenenune npocrenmmx
JOTHYECKUX TmpaBui. PemneHwe 3agad Cc  HUCHOJNB30BAHUEM TEOPEM O TPEYTrOJIbHHUKAX,
COOTHOIIIEHUH B MPSIMOYTOJILHBIX TPEYrolbHUKAX, (DAKTOB, CBA3aHHBIX C YETHIPEXYTOJbHUKAMHU.
Pemenne 3amau ¢ ucnosp3oBaHueM (PAKTOB, CBA3AHHBIX C OKPY)XHOCTSAMU. Pelienue 3amauy Ha



U3MEPEHUs] Ha IUIOCKOCTH, BBIYUCIEHHS [UIMH M IUIOIAfel. Pewenue 3a0ay ¢ HOMOubIo
8EKMOPO8 U KOOPOUHAM.

Harnsinnas crepeomerpust. [Ipusma, napamienenumnes, mupaMuaa, TETpadp.

OcHOBHbIE TIOHATHUS T€OMETPUU B MPOCTPAHCTBE. AKCHUOMBI CTEPEOMETPUU U CIICICTBUS
u3 HUX. [lonamue 06 akcuomamuieckom memooe.

Teopema Menenaa ona mempasopa. lloctpoeHne cedeHuii MHOTOIPaHHUKOB METOJIOM
cienoB. LlenTpanbHoe npoekTHpoBanue. IlocTpoeHne cedeHHWHE MHOTOTPAHHUKOB METOJIOM
MIPOEKITUH.

CkpemuBaronyecs npsiMble B IPOCTPAHCTBE. YTOI MEXIY HUMU. Memoovl HaxodicoeHus
PACCMOAHUL MeAHCOY CKPeUUBAIOUUMUCS NPAMBIMU.

TeopeMbl 0 mapajuIeIbBHOCTU NIPSMBIX M IIOCKOCTEM B IpocTpaHcTBe. llapamnensHoe
IPOEKTUPOBaHUE U U300paxkenue Gpuryp. I eomempuueckue mecma moyex 8 NPOCMpPaHcmae.

[lepneHuKynsapHOCTh NPAMONM U  MIOCKOCTU. OpTOroHaNbHOE IPOEKTUPOBAHUE.
Haxnonnsle u npoekuuu. Teopema o Tpex neprneHauKyspax.

Buoet  mempasopos. Opmoyenmpuueckuti  mempa’sodp, KAPKACHLIL — mempal’aop,
pasnocpanusiii mempal’op. llpamoyzonvhelii mempas’dp. Meouanvl u bumeouanvl mempasopa.

Jlocmpaueanue mempasopa 0o napainenienuneoaq.

Paccrossnuss mexny ¢urypamu B mpocTpaHcTtBe. OOmMNA MEPHEHIUKYIAp ABYX
CKPEIMBAIOIINXCS MPSIMBIX.

VYrnel B mpoctpaHcTBe. [lepneHaukynspHble TUIOCKOCTH. [l1owjadb 0pmo2oHanbHOU
npoexyuu. Ilepnenouxynsipnoe ceuenue npusmol. Tpexepannvlii U MHO20SPAHHBIL V2OIl.
Ceoticmea nnockux yenos muoeozpannoeo yena. Ceoucmea NIOCKUX U O08Y2PAHHLIX Y2108
mpexepanno2o yaia. Teopemvl KOCUHYCO8 U CUHYCO8 OJisl MPexepanHo20 yed.

Bunet mHOrOrpaHHuKoB. Passepmku  mMHoeoepanHuka. Kpamuatiwue nymu mua
NOBEPXHOCIU MHO202PAHHUKA.

Teopema Oiinepa. 1lpaBuiibHbIE MHOTOTPAaHHUKU. J[goticmeeHHOCMb NpPABULILHBIX
MHO202PAHHUKOB.

IIpusma. [Tapamtenenumnen. CpolicTBa  napajuieienuIea. IIpssMOyTOJIBHBIN
napasienenunel. HaknoHHbIE TPU3MBIL.

[Mupamuna. Buasl nupamMun. DOIeMEHTH MpaBWIbHOW mHpaMuibl. [lupamuasr ¢
paBHOHAKJIOHEHHBIMH peOpaMu U TPaHsSIMHU, UX OCHOBHBIE CBOWCTBA.

[Tnomaau moBepxHOCTE MHOTOTPAaHHUKOB.

Tena BpameHus: nWIMHAP, KOHYC, map u chepa. CeueHnst MUIMHIPA, KOHYCa U IIapa.
[ITapoBoii cerMeHT, MapoBOii Ci10H, HIapoBOi CEKTOP (KOHYC).

YceueHHas mUpaMuia U yCEUSHHBIH KOHYC.

Onemenmul chepuueckou eeomempuu. Konuueckue ceueHus.

KacatenpHble TpsiMble W TIOCKOCTH. Brimcanuble u omucanuble chepsl. Kacarowuecs
cghepovl. Kombunayuu men 8pawjeHus.

Bekropsr u koopauHaTel. CyMMa BEKTOPOB, YMHOKEHHE BEKTOpA HA YUCIIO. YTOI MEXIY
BekTopamu. CKasipHOE IPOU3BECHUE.

VYpaBHenue miockoctu. dopMmyna pacCTOSHUS MEXIy TOYKaMH. YpaBHEHUE chepsl.
Dopmyna paccmosHus om mouku 00 niockocmu. Cnocobvl 3a0anus nNPAMOU YPAGHEHUIMU.

Pewenue 3a0au u oOokazamenbcmeo meopem ¢ NOMOWBIO 6EKMOPOE U MeEmMOOOM
KoOpouHam. DieMeHmyl 2eoMempun Macc.

[Tonstue obOwvema. OOBeMbl MHOTOTPAaHHUKOB. OOBEMBI TN BpalleHUs. AKcuombvl
06vema. Bvigoo ghopmyn 0b6vemos npsamoyeonrbHo2o napaiieienunedd, npuzmsvl U NUPAMUOBL.
Dopmynvl 01151 HAX0HCOeHUs 00bema mempal’opa. Teopemvl 06 omHOULEHUAX 0OBEMOS.

Ilpunoosicenus unmecpana K 6bIYUCTIEHUIO 00BEMO8 U NOGEPXHOCMEU Mel BPAUeHUs.
IInowaowv cghepuueckozo nosca. Obvem wapogozo cnos. llpumenenue ob6vemos npu peureHuu
3a0au.

[Tmomane chepsr.

Paseepmra yununopa u konyca. Ilnomans NTOBEpXHOCTH LIMIMHIPA U KOHYCA.



KoMOuHanmm MHOTOrpaHHUKOB U TEJ BPAILICHUS.

[Tomo6ue B mpoctpancTBe. OTHOIIEHUE 00BEMOB H TUIOMIA/ICH TOBEPXHOCTEH MOTOOHBIX
buryp.

suoicenus 6 npocmpancmese. napaiebHblil NEPEHOC, CUMMEMPUsL OMHOCUMETLHO NIOCKOCHIU,
YEHMPAbHASL CUMMEMPUSL, NOBOPON OMHOCUMETLHO NPSAMOL.

Ilpeobpazosanue nooodbus, comomemus. Pewenue 3a0au Ha NIOCKOCMU  C
UCNONb308AHUEM CIEPEOMEMPULECKUX MEMOOO8.

BeposiTHOCTH M CTATHCTHKA, JIOTHKA, TeOPHUs rpad)oB 1 KOMONHATOPHKA

IToBropenue. Hcnosnb3oBanue TabnaMLl M AUarpaMM Ui MPEACTaBICHUS JIaHHbIX.
Pemenne 3amau Ha IpUMEHEHHE ONMMCATENBHBIX XapaKTEPUCTUK YMCIIOBBIX HAOOPOB: CPEAHHUX,
HauOOJIBIIEr0 U HAUMEHBILEro 3HaueHMs, pa3Maxa, JUCIEPCUHM U CTAaHAAPTHOIO OTKIOHEHHS.
Bbruncnenue 4acToT M BEpOSTHOCTEH COOBITHH. BbrumcieHne BepOSTHOCTEH B OIBITaX C
PAaBHOBO3MOXHBIMM ~ 3JIEMEHTapHbIMM  HMcxojamu.  Mcmosnb3oBaHme  KOMOMHATOPHKH.
Borunicnenue BeposTHOCTEH He3aBUCHMBIX coOObITMH. Mcmosb3oBaHue (GOpMysbl CIOKEHUs
BEPOSTHOCTEH, iuarpamm Diijepa, iepeBa BeposaTHocTel, popmyisl bepHyiu.

Beposmnocmnoe npocmpancmeo. Akcuomvt meopuu 6eposimHocmell.

VYcnoBHas BeposTHOCTh. [IpaBuino ymHOkeHus BeposTHOocTed. PopMylia IOJHOU
BeposTHOCcTH. Dopmyna baiteca.

JIMCKpeTHbIE cilydaliHble BEIWYMHBI M pactpenencHus. COBMECTHBIE pacCIpEleICHMUS.
Pacnipenenenuie cymMMbl ¥ IPOU3BEACHNS HE3aBUCUMBIX CIIydallHbIX BEIMYMH. MaTemaTuueckoe
OXKHUJAHUE W JUCHEPCHsA CIIy4allHOM BEIWYMHBI. MaTemMaTHYecKOe OXXHMJIAaHUE M JUCIEpCUs
CYMMBI CJIy4allHbIX BEJIMYHH.

bunapnas cinydaiiHas BenuuuHa, pacnpenenceHue bepryimnu.  ['eomerpuueckoe
pacupeneiieHne. bUHOMMaIBHOE pacHpelereHue M €ro CBOWUCTBA. [ unepeceomempuueckoe
pacnpeoenenue u e2o ceoucmaa.

HenpepsiBHble  ciydaiiHple  BenuuMHbL.  [ImoTHOCTH  BeposTHOCTH.  DyHKIUA
pacnpezneneHus. PaBHoMepHOe pacnipeiesieHue.

Ilokazamenvroe pacnpedenenue, e2o napamempbi.

Pacnpeoenenue Ilyaccona u eco npumenenue. HopmanbHoe pacnpeaenenue. OyHkuus
Jlanmaca. IlapameTrpbl HOpMmanbHOro pacnpeneneHus. [IpuMepsl CiydallHbIX BEJIMYHH,
NOJYMHEHHBIX HOPMAJILHOMY 3aKOHY (TIOTPEeLIHOCTh U3MEPEHUH, POCT uenoBeka). [lenmpanvhas
npeoenvbHas meopema.

Hepasencmeo Yebviwesa. Teopema Hebviwesa u meopema bepuynnu. 3axon 6onrvuiux
yucen. Bvibopounwiii memoo usmepenusi eepoamuocmeil. Ponb 3akona b6onvuux yucen 6 nayke,
npupooe u obwecmae.

KoBapuanmst aByx ciydailHbiX BenuuuH. [loHaTHe O KO3(PdUIIMEHTEe KOPPENSIHu.
CoBmecTHBIE HAOMIOJEHMA JIBYX CIIy4allHbIX BENWYMH. Beibopounwiii  koa¢hhuyuenm
Koppenayuu. Jluneunas pecpeccus.

Cmamucmuyeckaa eunomesza. Cmamucmuxa Kpumepus U ee YpOo8eHb 3HAYUMOCHIU.
IIposepka npocmetiuiux cunomes. IMnupuieckue pacnpeoeieHus U ux ces3b ¢ meopemuyecKkumu
pacnpedenenusamu. Paneosas koppensyusi.

Ilocmpoenue coomeemcmeuu. HuvekmueHbvie U CIOPLEKMUBHbIE COOMEEMCMEUAL.
buexyuu. /{luckpemnas nenpepvignocmo. Ilpunyun [Jupuxe.

Koouposanue. Jleouunas 3anuco.

OcHognble nonamus meopuu 2pagos. [lepeevs. [eouunoe Oepego. Cesaznocme.
Komnonenmui cesznocmu. Ilymu na epaghe. Diineposwt u I amunbmorogvl nymu.



