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B mnepBoM pasznene nepeyucieHbl OCHOBHBIE MAaTE€MAaTHYECKHE IOHATHS,
KOTOPBIMH JOJKEH BJIAJIETh MOCTYTIAOIIHM.

Bropoii pasnen mpeacraBiseT coOOl NEpeyeHb TEOPETHUECKUX BOIPOCOB.
[Ipy moAroTOBKE K MHCHMEHHOMY OJK3aMEHY IIeIeCO00pa3HO O3HAKOMUTHCA C
BBIBOJIAaMU M JOKa3aTE€JIbCTBAMU YTBEPXKJIEHUH 3TOro pasziena. OTO IO3BOJUT
OBICTpEE U KaueCTBEHHEHN 3alIOMHUTH (POPMYIUPOBKH TEOPEM U (POPMYJIbI, KOTOPBIE
HEOOXOMMBI TS pEIICHUS 3a/1a4.

B TperbeM paznene yka3zaHO, Kaku€ HaBBIKM M YMEHMsS TpeOYyIOTCS OT
MOCTYIAOIIET0 Ha MUCbMEHHOM 3K3aMEHE.

O0BEM 3HaHMI U CTENEHb BJIAJEHUS MaTepUajIoM, OMMMCAHHBIM B IPOTpaMMe,
COOTBETCTBYET KypCy MATeMaTUKH CpelHeld ImKoJbl. [locTymarommii MOKeT
MOJIb30BAThCS BCEM apCEHAJIOM M3 CPEACTB 3TOro Kypca. OgHAKo, ISl pEeIICHHS
DK3aMEHALMOHHBIX 33Ja4 JOCTaTOYHO YBEPEHHOI'O BIAACHUS JIMIIb TEMH
NOHATUSAMU U HUX CBOMCTBAMH, KOTOPBIEC IEPEUYMCIICHBl B HACTOSALIEH IPOrpaMMe.
OOBekThl U (haKThl, HE U3y4aeMble B 00II€00pa30BaTEIbHON IIKOJIE, TAKKE MOTYT
UCIIOJIb30BAThCS MOCTYIAIOLIUMU, HO MIPU YCIOBUH, YTO OH CIIOCOOEH UX IMOSICHUTH
U J10Ka3arTh.

B cBsi3u ¢ oOmnreM y4eOHUKOB M PETYJISIPHBIM MX MEPEU3JaHUEM OTIENIbHbIC
YTBEPXKACHHSI BTOPOTO pa3zesia MOT'yT B HEKOTOPbIX yUEeOHHMKaX Ha3bIBaThCsl MHAUE,
YeM B MporpaMmme, Win GopMyIHpoBaTLCA B BUJE 3a/1a4, UM BOBCE OTCYTCTBOBATh.
Takue ciydyan He OCBOOOXKIAIOT MOCTYHAIOMIEr0 OT HEOOXOJUMOCTH 3HATh 3TH

YTBEPKIACHUS.



1. OcHOBHbIE MameMamuyecKue MOHSIMuUsi U (haKkmal
1.1 ApudmeTuka, anrebpa n Hayana aHanusa

Hartypanenbie uucna. Ilpocteie m coctaBHble uucna. Jlenurenb, KpaTHOE.
HauGonpmuit genurens, HaMMEHbIIee o01ee KpaTHOE.

Llenpie unciia. ParimoHanbHbpIe YuCia, X CIOXKEHUE, BBIMUTAHUE, YMHOKEHHE
u nenenue. CpaBHEHUE pallMOHAJIbHBIX Yyncell. [lelicTBuTenpHble uncia. [IponeHTs.

N3obpaxkenne umcen Ha mpsMod. Mojaynb NEMCTBUTEIBHOTO YHCIA, €ro
r€OMETPUYECKUN CMBICII.

Uucnoseie BbIpakeHUS. byKBEHHbIE BbIpaXKEHUsI. PABEHCTBA 1 TOXKIECTBA.

Crenenb. Kopenb. Apudmernueckuii kopenb. Jlorapupmel. JlecsTuunble u
HaTypaJibHbIe Jjorapudmsl. Huco e.

Pannannas Mepa yTiios.

CuHycC, KOCUHYC, TAHT'€HC, KOTAaHT'€HC Yucina (yria).

ApKCHHYC, apKKOCUHYC, apKTaHI€HC, aPKKOTAHI'€HC YHCJIA.

OIHOWIEH U MHOTOWICH.

Kopens MHOrOUIEHA C OTHOW IEPEMEHHOM.

[Tonsitue ¢ynkmuu. CrocoObl 3amanust QyHkiuid. OOJIacTh OmpeneeHus.
MuoxectBo 3HaueHud (yHkiuu. ['padux (ynkuuu. Bospactanue u yObiBaHUE
(GYHKIUM; IEPUOIUYHOCTh, YETHOCTh, HEYETHOCTh, OTPAHUUYEHHOCTb.

JloctatouHoe ycinoBue Bo3pacTaHus (yObIBaHHs) (PYHKIIMM Ha TTPOMEXKYTKE.
[Tonarue skctpemyma ¢ynkuuu. Heobxomumoe ycioBue sKcTpemyma (YyHKIUU.
JHlocraTouHoe ycinoBue dkcrpemyma. HawuGomnblnee M HauMeHbIllee 3HAUYEHUS
(GyHKUIHMH HAa TPOMEXKYTKE.

Jluneitnasi, KBaJipaTU4Hasi, CTECTICHHAs, TTOKa3aTeNIbHas, JorapupmMuueckas u
TPUTOHOMETPUUYECKUE (YHKIUH.

VYpasuenus. Kopuu ypasaenus. [lonaTre o paBHOCUIIbHBIX YPABHEHUSIX.

HepasenctBa. Pemenuss HepaBeHcTB. IloHsATHE O  PaBHOCWIIBHBIX
HEpaBEHCTBAX.

CucremMbl U COBOKYIHOCTH YpaBHEHUW M HEpaBEHCTB. PelieHue cucrem u

COBOKYITHOCTEM.



ApudmeTrueckas U TeOMETPUYECKasi IPOrPECCHHU.

[IpousBoaHas, e€ pusnueckuii ¥ TEOMETPUUECKUN CMBICI.

[lepBooOpa3Hasi U HeomnpeaesleHHbI uHTerpain. OmnpefeneHHbd HHTeTpal,
€ro reOMETPUYECKUM CMBICII.

1.2 TeomeTpusa

[Ipsamass Ha IUIOCKOCTH, Jy4, OTPE30K, JOMaHas, JJIMHA OTpe3Ka. YTo,
BEJINYMHA YIJIa, BEPTUKAJIBHBIE U CMEKHBIE YIUIbl. [lapasnienbHple npsiMbIE.

TpeyroneHuk. Mennana, OucceKkTpuca, BbICOTa. BuHIbl TpEeyroiabHUKOB.
COOTHOIIEHUSI MEKTy CTOPOHAMH M YIJIaMU MPSAMOYTOJIBHOTO TPEYTOJIbHUKA.

Beinykineiii  MHOroyronpHuk. [lapamnemorpamMm, mOpsIMOYTOJIBHUK, pPOMO,
KBaJpar, Tpanenus. [I[paBHIIbHBI MHOTOYTOJIBHUK. J{MaroHab.

OxpyxHocte M Kpyr. Llentp, xopna, auamerp, paaumyc. KacarenbHas x
OKpPYXHOCTH, ceKymasd. Jlyra OKpy>XKHOCTH W KpyroBou cekTop. LleHTpanbHbIE M
BIIMCAHHBIE YIJbl. JIMHA OKPY>KHOCTH U AYT'H OKPYXHOCTH.

[Imomaas MHOTOYTOJIBHUKA, Kpyra M KPyrOBOT'O CEKTOpA.

CummMmetpus. PaBenctBo u mnojobue ¢uryp. OTHOIICHHE IUIONIAIeH
Mo00HBIX GUTYP.

[TapannenbHOCTh ¥ MEPIEHINKYIAPHOCTD NPSIMBIX U INTIOCKOCTEN.

Yron Mexay OpsAMbIMHM, IUIOCKOCTSAMH, TMPSMOM U IUIOCKOCTBIO.
CxpeluBaronmecs npsiMbie.

Bnucannsie u onvcaHHble (PUIypbl HA TUIOCKOCTU U B TPOCTPAHCTBE.

Mmuororpananku. Wx BepmmHbl, pebpa, rpanu, auaroHanu. [lpsmas wu
HAKJIOHHasl MpU3Mbl, nupaMusl. [IpaBunbHas npusma U IpaBUiIbHAS MHPAMUJA.
[Tapaynenenunensl, UX BUBI.

®durypsl BpallleHus: UUIUHAP, KOHYC, cepa, map. Llentp, nuamerp, paguyc
cdepsl U mapa.

[Inomank MOBEPXHOCTH U 00BbEM MPU3MBI, MUPAMUAbI, IUIUHAPA, KOHYCA.

O6neM mapa. [Tnomans chepsl.

Koopaunartnas npsamas. UuciaoBeie TpoOMEXKYTKU. JlekapTOBBI KOOPAUHATHI HA

IIJIOCKOCTH 1 B IPOCTPAHCTBE.



2. OcHOBHbIe ¢hopMyIsiblI U meopeMbl
2.1 Anre6pa u Hayana aHanu3sa
[Ipusnaku nenumoctu Ha 2,3,4,5,9,10.
CBOIICTBA YHCIIOBBIX HEPABEHCTB.
@OopMyJIbl COKPAILICHHOTO YMHOXEHHS.
@opMyJibl KOPHEN KBAAPAaTHOTO YPABHEHHS.

Paznoxxenue kBaApaTHOro TpexwieHa Ha JIMHEHHbIE MHOXHUTENU. Teopema
Buera.

CRoiicTBa TUHEHHOW (PYHKIIMH U €€ TpaduK.

CBoiicTBa KBaJIpaTUYHON (DYHKIIMH U €€ TpaUK.

®opMyIbl 00IIETO WIEHa M CyMMbI N MEPBBIX WICHOB apu(PMEeTHUYEeCKOU U
reOMETPUUECKON Mporpeccuil. XapakTepucTHUECKHE CBOMCTBA mporpeccuil. Cymma
OECKOHEUHO yOBbIBAIOIIEH MPOTPECCUM.

CBoIICTBA CTENEHEN C HATYpaJIbHBIMU W LEIbIMU MOKazaTenasiMu. CBoiCTBa
apudMeTHYeCKUX KOpHEeH N-oil creneHu. CBONCTBa CTENEHEH ¢ palMOHAJIbHBIMU
ITOKA3aTEIISIMH.

CBoiicTBa CTeNeHHOW (PYHKITUH C 1IEJIBIM MoKa3aTelieM U ee rpaduk.

CBoiicTBa noka3aTeabHON PYHKIUU U ee rpadukK.

OcHoBHOe jorapudmudeckoe ToxaectBo. CpoiicTBa jorapudmon. Popmyia
[Iepexo/1a K HOBOMY OCHOBAHHUIO.

CaoiicTBa Jorapudmuueckoil yHKIUU U ee rpauk.

OCHOBHOE = TPUTOHOMETPUYECKOE  TOXAECTBO. COOTHOIIEHHSI  MEXIY
GyHKUMSIMU OHOTO aprymeHTa. PopMyibl MPUBENCHUS, CIOXKEHUS, JTBOWHOIO H
MOJIOBUHHOTO apryMEHTa, CyMMbl M Pa3HOCTH TPUTOHOMETPUUECKUX (DYHKITHI.
BrelpaxkeHne TpUTOHOMETPUYECKUX (GYHKIUNA Yepe3 TaHTeHC IOJOBUHHOTO
aprymenTa. [IpeoOpa3oBaHue MNpPOU3BENEHUS CUHYCOB M KOCHHYCOB B CyMMY.
[IpeoOpazoBanne cymmbl B mpousBeneHue. IIpeoOpazoBaHue  BbIpaXeHHs
asin X+bCoS X ¢ moMOoLIBI0 BCITOMOTaTENEHOTO apIyMEHTA.

DopMyIIbl PELIEHUN POCTENIIMX TPUTOHOMETPUUECKUX YPABHEHUM.

CBoiicTBa TPUTOHOMETPUUIECKUX HYHKIUN U UX TpadUKH.



[IpousBognasi, ee cBoictBa. OcHOBHBIE (opmybl audPEepeHITMPOBAHNS.
YpaBHenue kacareiabHOU. [Ipon3BoaHast cokHOM PyHKINU.

ITepBooGpa3zHasi, ee CBOMCTBA.

OnpeneneHHplii  uHTErpan. ['eoMeTpuyecKWid CMBICH  ONPEAEIIEHHOTO
WHTErpana.

2.2 TleomeTpusa

CaoiicTBa paBHOOEAPEHHOTO TPEYTOJIbHUKA.

CBoiicTBa TOYEK, PABHOYJAJIEHHBIX OT KOHIIA OTPE3Ka.

[Ipr3Haku napajuieIbHOCTH MPSAMBIX.

CymMma yrioB TtpeyronbHuKa. CymMMa BHEHNIHUX YIJIOB TPEYTrOJbHUKA.

CBOWCTBO CpeAHEN JIMHUN TPEYTOJIbHUKA.

CBOMCTBO CEpEANMHHOTO MEPIEHIUKYISAPA K OTPE3KY.

CBOICTBO OMCCEKTPUCHI yIJIa.

CBOHCTBO OTpE3KOB, Ha KOTOpble OHCCEKTpUCA TPEYroJbHUKA JIEJIUT

MPOTHUBOIIOJIOKHYIO CTOPOHY.

TeopeMbl 0 epeceueHn MeuaH, NepPeceyeHn OMCCEKTPUC U MEepEeceUeHUN

BBICOT TPEYT'OJIbHHKA.

[Tpuznaku napamnenorpamma. CBOKCTBA MapajuiesiorpaMmma.

OKpy>KHOCTb, OIIMCaHHAs1 OKOJIO TPEYTOJIbHUKA.

OKpy>KHOCTb, BIINCAHHAS B TPEYTOJIbHUK.

KacarenbHast K OKpYKHOCTH U €€ CBOMCTBA.

N3mepenue yriia, BIMCAHHOIO B OKPY’KHOCTb.

[Ipu3Haku paBeHCTBA U TOI00OMS TPEYTOJIBbHUKOB.

Teopema I[Tudaropa.

TeopeMbl CHHYCOB M KOCUHYCOB JIJIsI TPEYTOJIbHHKA.

DopMyJibl IIIOMIAZEH NapaJuIeIorpaMMa, TPEYTOJIbHUKA, TPAIICIUH.

@opMysia pacCTOSIHUSI MEXAY JBYMs TOYKAaMU IUIOCKOCTH. YPaBHEHUE

OKPYXHOCTH.

[Ipu3Hak mapajuieIbHOCTH MPAMOM U IJIOCKOCTHU.

[Tpu3Hak mapaeaTbHOCTH TIIOCKOCTEM.



Teopema 0 NepNeHANKYISIPHOCTH IPSIMOM U TIIOCKOCTH.
IIpr3Hak nepneHaAuKyIIPHOCTH IIIIOCKOCTEN.
TeopeMsbl 0 MapaJuIeIbHOCTH U NIEPIEHUKYISIPHOCTH IIIIOCKOCTEH.

Teopema o Tpex nepneHIuKyIspax.

3. OCHOBHbIe yMeHUSs1 U Ha8bIKU
DK3aMEHYIOIINICS JOJIKEH YMETh:
1) [pousBoauth apudmeTnveckue NSHCTBHS HAJ YHUCIAMHU, 33JaHHBIMH B
BHJIc OOBIKHOBEHHBIX W JECITHYHBIX Ipo0ei; ¢ TpeOyeMod TOYHOCTHIO
OKPYIJISATh JTaHHBIE YKCJIA W PE3YyJbTaTbl BBIUMCICHUMN; I0JI30BATHCS
KQJIBKYJIITOpAMU WM TaOJIUIAMU JJIs BBIUMCIEHUH; NEPEBOIUTH OJIHU
€AUHULBI U3MEPEHMS BEIIMYHH B JIPYyTHE.
2) [Tonmp30BaThCSl COOTHOIICHUSMU U (OPMYJIAMH, COJACPIKAIUMH MOYJIH,
CTENEHU, KOPHH, JOrapu(pMUYECKHE€ U TPUTOHOMETPHUUECKHE BBIPAKEHUS,
BEJIMUYUHBI YTJIOB, JJIMHBI, JIOMAAH, OOBEMBI.
3) UccnenoBarh GyHKIUM; CTPOUTH rpaduku QyHKIMA U MHOXKECTBA TOYCK
Ha KOOPJAMHATHOM IIOCKOCTH, 3aJaHHBIX YPAaBHEHUSMHU U HEPABEHCTBAMU.
4) Vcnonb3oBaTh CBOMCTBA U rpaduku (PYHKIIUN MIPU PEIICHUN YPaBHEHUN U
HepaBeHCTB. BiianeTs METO10M MHTEPBAJIOB.
5) Pemiate 3amaun Ha COCTABIICHHWE YPaBHEHHH W HEPAaBEHCTB, CHCTEM H
COBOKYITHOCTEW YpPaBHEHWU U HEPABEHCTB.
6) PemaTh ypaBHEHHS M HEPABEHCTBA MEPBOM M BTOPOM CTENICHH, YPABHEHUS
U HEpPaBEHCTBA, MPUBOJALIMECS K HUM; pelIaTh CHCTEMbl YPABHEHUN U
HEPaBEHCTB MEPBOW U BTOPOM CTETIEHHU U MPUBOASIIMECS K HUM, B TOM YHCIIE
¢ napamerpamu. Croza, B 4aCTHOCTH, OTHOCATCSI YPABHEHHSI U HEPABEHCTBA,
coJepKallie  CTENeHHble,  IOKa3aTelbHble,  Jorapu@MUyYecKue U
TPUTOHOMETPUUYECKHE PYHKIUU.
7) U3o0paxatrh reomeTpuueckne (GUIYpbl Ha YepTeXKE M IMPOU3BOAUTH

HpOCTCfIH.IPIC IMOCTPOCHHUSA Ha ITIJIOCKOCTH U B IIPOCTPAHCTBC.



8) Mcnonp3oBaTh  TEOMETPHUYECKHE  TPEJCTABICHHUS  NPUH  PCHICHHUH
anreOpandecKux 3a/1ad, a METOAbI aareOphl U TPUTOHOMETPUU-TIPH PEIICHUN
r€OMETPUYECKUX 3a]1aY.

9) [IpoBoAWTh HA TUIOCKOCTH OIEpallMd HaJ BEKTOpaMu (CIIOKEHUE U
BBIUMTAHHE BEKTOPOB, YMHOXEHHE BEKTOpA Ha YHCIO) U TOJb30BaThCs
CBOWMCTBAMU ATUX OIIEpaLIUHL.

10) IMonp30BaThcss MPOW3BOJHOW TpU  HCCIeNOBaHMHM  (YHKIMA  Ha
MOHOTOHHOCTh U Ha SKCTPEMYMBI; MIPU MOCTPOEHUHU IpapUKOB PYHKIUN; pU
pelieHud 3a7a4 Ha OTBhICKAaHME HAWOOJbIIEr0 (HAMMEHBIIEr0) 3HAYCHUS
GyHKIMH, a TAaKKe JJIs1 PEIICHUs] YpaBHEHUN U HEPaBEHCTB.

11) Ilonb30BaThCs MOHATHEM OMPEEICHHOTO WHTErpaja MPU BBHIYUCICHHUH
IJIOIIAIeH TIOCKUX (PUryp.

12) U3narath U O(GOPMIISATh pEIICHHE JOTMYSCKH MPABUIIBHO, IOJHO U

IIoCJICA0OBATCIBHO, C H€O6XOIII/IMBIMI/I ITOJACHCHUSAMM.
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