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B INEpBOM pas3aciic IMEpPCUUCICHbBI OCHOBHBLIC MATCMATUYCCKUC TIOHATUA, KOTOPLIMU HOJIZKCH
BJIQ/IETh MOCTYHAIOLIHIA.

Bropoii pasmen mpenctaBiser co0Oi  TEepeYeHb TEOPETHYECKHX BompocoB. [lpu
MOJArOTOBKE K IHChMEHHOMY 3K3aMEHY IIeJIeCOOOpa3HO O3HAKOMHUTHCS C BBIBOAAMH U
JI0Ka3aTebCTBAMM YTBEPKACHUM ATOr0 paszjena. IJTO IO3BOJIMT OBICTPEE M KaueCTBEHHEH
3alIOMHUTH (OPMYITUPOBKH TeOpeM U GOpMYIibl, KOTOPbIE HEOOXOIUMBI JJIsl pEIICHUS 3a/1a4.

B Tperbem paznene ykasaHO, KaKue HaBBIKM U YMEHUS TPEOYIOTCS OT MOCTYHAIOIIEro Ha
MUCbMEHHOM JK3aMEHE.

OOBéM 3HaHWI W CTEeNEHb BIAJACHUS MaTEpUAIOM, OIMCAHHBIM B IpOrpamme,
COOTBETCTBYET KypCy MaTeMaTUKH cpelnHed mKkousbl. [locTynaromuii MoKeT MoJib30BaTbCs BCEM
apceHasJoM U3 CPEICTB 3TOro Kypca. OHaKo, ISl pelIeHHUs IK3aMEHAlMOHHbIX 33/1a4 JOCTaTOYHO
YBEPEHHOTO BIAJCHUS JIUIIb TEMHU MOHITUSIMH M UX CBOWCTBAMH, KOTOpbIE MEPEUYHCICHBI B
Hacrosimed nporpamme. OOBEKTHl M (DaKThl, HE H3y4aeMble B 00IIC00pa30BaTENbHON IIKOJIE,
TaK)K€ MOTYT HCIIOJIb30BaThCs MOCTYIAIOLUIUMU, HO MIPH YCIOBUH, YTO OH CIIOCOOEH MX MOSCHUTH
U J10Ka3aTh.

B cBs3u ¢ oOunmeM y4yeOHMKOB U PETyJIspHbIM UX TMEpeu3JaHHeM OTHeJbHbIC
YTBEPKACHHUSI BTOPOrO pas3jiesia MOIYT B HEKOTOPHIX yue€OHMKaxX Ha3bIBaThCs HHAue, 4eM B
nporpamme, win GopMyJIUPOBaTLCA B BUJAE 3aJa4, WIM BOBCE OTCYTCTBOBaTh. Takue ciydyau He
0CBOOOKJAIOT MOCTYMAIOIIEr0 OT HEOOXOIMMOCTH 3HATh 3TH YTBEPKICHUS.

1. OcnoBHbIe MaTeMaTHYECKHE TOHATHS U GAKTHI
1.1 Apudmernka, ajaredpa u Hayajia aHAJIN3A

Hatypanbusle uncna. [Ipocteie u cocraBHble uncna. Jlenurenb, KpaTHOE.
HauOonpimmii nenuresns, HaMMEHbIIee 001ee KpaTHOE.

Lensble uncna. PannonanbHble Yncia, UX CIOKEHUE, BBIYUTAHUE, YMHOXKEHUE U JIEIICHUE.
CpaBHeHue palmoHaIbHBIX Yyncenl. JleiictBuTenpHble yncia. [IponeHTs.

N3o0paxkenue uncen Ha mpsiMoil. Moaynib eHCTBUTEIFHOTO YHCIHA, €r0 TEOMETPUUECKHI
CMBICIL.

Uucnossle BbIpakeHUs1. byKBEHHbIE BBIpAKEHUsI. PaBeHCTBA 1 TOXKI€CTBA.

Crenenb. Kopenb. Apudmerndeckuil kopenb. Jlorapugmsl. JlecsTuuHble U HaTypaibHbIE
norapudmsl. Yuco e.

Panuannas mepa yrios.

CuHyc, KOCHHYC, TAHT€HC, KOTAaHT'eHC Yncia (yria).

ApKcuHyC, apKKOCHHYC, ApKTaHI'€HC, aPKKOTaHT€HC YHCIIa.

OaHOWIEH U MHOT'OYJIEH.

Kopenp MHOTrOWIEHA C OAHON IEPEMEHHOM.

[Tonste @ynkuuu. CrnocoObl 3amanusg (yHkumid. Ob6nacte onpeaeneHus. MHOXeECTBO
3HaueHud ¢yHkumu. 'padux ¢yHkumu. Bo3pactanune u yObIBaHUE (YHKLMHU; NEPUOJUYHOCTS,
YETHOCTh, HEYETHOCTh, OTPAaHUYEHHOCTb.

JlocTatouHoe yciioBHe Bo3pacTaHus (yObiBaHus) (yHKIMM Ha mpomexyTke. IlonsTue
skcTpemMyMa (QyHkuuu. Heobxomumoe ycioBue skctpemyma ¢(yHKiuu. JlocraToyHoe ycCloBHUe
skcTpemyMa. Hanbonbiiee u HanMeHsblee 3HaueHUs! GyHKIIUU HAa TPOMEXKYTKE.

JIuneiiHast,  KBaJpaTW4Has, CTENEHHas, IMOKa3aTeJbHas, Jorapupmuyeckas H
TPUTOHOMETpHUUYECKHE (GYHKIUH.

VYpaaenus. Kopau ypaBHeHus. [loHsTHE 0 paBHOCUIIBHBIX YPaBHEHUSX.

HepasencrBa. Pemenus HepaBeHCTB. [loHsaTue 0 PaBHOCHUJIBHBIX
HEPABEHCTBAX.

Cucremsl 1 COBOKYITHOCTH YPaBHEHHUI U HEPABEHCTB. PelleHne cucreM 1 COBOKYITHOCTEH.

Apudmerndeckas ¥ reoMeTpuIecKas Iporpeccuu.

[IpousBonHas, e€ pusnueckuii U reoOMeTPUYECKUN CMBICI.



[lepBooOpazHass u HeompeneneHHBId wuHTerpai. OmnpeneneHHbId HHTETpal, ero
TEOMETPUYECKHNA CMBICIL.

1.2 Teomerpus

[Ipsimast Ha MIIOCKOCTH, JIyd, OTPE30K, JIOMaHasi, JUIMHA OTpe3Ka. YTOJI, BEJIMYMHA YIIa,
BEPTHUKAJIbHBIE U CMEXHbIE YIIibl. [lapanienbHble npsMble.

TpeyronsHuk. Meauana, OuccekTpuca, BbicoTa. Buabl TpeyroibHUKOB. COOTHOLIEHHS
MEXJly CTOPOHAMU U YIJIaMU IPSIMOYTOJIBHOTO TPEYroJIbHUKA.

Beimykibiit  MHOroyrosibHuk. IlapamnenorpamMm, mHpsMOYroibHMK, pomO, KBajpar,
Tpaneuus. [IpaBuiIbHBII MHOTOYTOJIBHUK. JlMaroHais.

OxpyxHocte u kpyr. llentp, xopama, nuamerp, paxumyc. KacartenpHas K OKpY»KHOCTH,
cekymas. Jlyra OKpy»KHOCTH M KpyroBod cekrtop. LleHTpanbHble M BnucaHHble yribl. JlyimHa
OKPYKHOCTH U IyTH OKPYKHOCTH.

[Inomans MHOTOYTOJIBHUKA, KPYra U KpyroBOT'O CEKTOpA.

CummeTtpus. PaBencTBo u mogo6ue ¢puryp. OTHOIICHHE IUTONIaieH MOA00HBIX (puryp.

[TapannenbHOCTb U NEPIEHIUKYISIPHOCTD MPSIMBIX U IIJIOCKOCTEH.

Yron MEXIY HPSIMBIMU, IJIOCKOCTSIMU, OpsIMOH U IJIOCKOCTBIO.
CkpenuBaronmecs npsmele.

Brnucanuble u  onucaHHele  (UIypbl Ha  IUIOCKOCTM M B NPOCTPAHCTBE.
MHuororpannuku. Mx BepunHbl, pebpa, rpaHu, auaroHanu. lIpsMas U HakJIOHHAs MPU3MBI;
nupamuel. [IpaBuiibHas npusma v paBuiIbHAsL IHPaMUIA.

[Tapannenenurnenpl, UX BB

@durypsl BpalleHus: HUWIMHIAP, KOHYC, cdepa, map. Llentp, nuamerp, paguyc chepsl u
iapa.

[Inomanas MOBEpXHOCTU M 0OBEM MPU3MBI, TUPAMU/bI, HUIMHAPA, KOHYCA.

O6beM mrapa. [Lmomans cdepsl.

Koopaunatnas npsmas. Yuciosble IPOMEKYTKH. J[eKapTOBbI KOOpAMHATHI HA INIOCKOCTU
U B IIPOCTPAHCTRBE.

2. OcHoBHBIE GOPMYJIBI M TEOPEMbI
2.1 Aure0dpa u HayaJia aHAJIN3a

[Ipusnaku genumoctu Ha 2,3.4,5,9,10.

CBolicTBa YHCIOBBIX HEPABEHCTB.

@DopMyJIBl COKPAILIEHHOTO YMHOKEHHUS.

@opMyIIbl KOPHEN KBaJIPAaTHOTO YPABHEHUS.

Pa3nosxeHne KBapaTHOTO Tpex4yeHa Ha JIMHEWHbIE MHOXUTEMU. Teopema Buera.

CpolicTBa TMHEWHON QYHKIMU U ee rpaduK.

CaoiicTBa KBapaTUUYHON QYHKIIMU U ee TpaduK.

@®opMmyJibl OOIIETO YWieHA U CyMMBI N IEPBBIX YWIEHOB apU(PMETUUECKON U TeOMETPUUECKON
nporpeccuii. XapakTepucTuueckue cBoicTBa mporpeccuil. CymMma OecKOHEUHO YyObIBarouien
IPOrPECCHUH.

CpolicTBa cTeneHed ¢ HaTypaJbHBIMM U  ILedbIMM  noka3atesnsmu. CBoliicTBa
apudmeTnuecKkux KopHeil N-oii creneHu. CBoCTBA CTENEHEN ¢ palliOHATbHBIMU ITOKa3aTesIMU.

CpoiicTBa cTeneHHON (YHKIMU C LIEIBIM IT0Ka3aTeNeM U ee rpaduk.

CaoiicTBa oKa3aTebHON (PYHKIMU U €€ TpaduK.

OcHoBHOe jorapudgmuueckoe ToxaecTBo. CpoiicTBa jorapugmon. dopmMyiia mepexona K
HOBOMY OCHOBAHHUIO.

CgoiicTBa norapudmuyeckoit GyHKINU U ee rpaduk.

OCHOBHOE TPUTrOHOMETpHUYECKOE TOXAEeCTBO. COOTHOMICHUS MEXAY (PYHKUIHMSAMU OIHOTO
aprymenTa. @opmyJsibl IPUBEJEHUS, CIOKEHUS, ABOMHOTIO U MOJOBUHHOIO apryMeHTa, CyMMBI U
pPa3HOCTH TPUTOHOMETpUYEeCKUX (YHKIUN. BblpakeHue TPUTOHOMETPUUECKUX (PYHKIHHM depes
TAQHT€HC TOJOBUHHOIO apryMmeHTa. [IpeoOpa3zoBaHMe NPOU3BENCHHUS CHHYCOB M KOCHHYCOB B



cymmy. [IpeoOpa3oBanue cymmbl B ipousBeeHue. [IpeodpazoBanue BoipaxkeHus asinx bl cosx c
MIOMOILIBIO BCIIOMOTaTEIbHOTO apTyMEHTA.
DopMyIIbl PEIIEHUH POCTENIINX TPUTOHOMETPUUECKUX YPABHEHUN.
CBolicTBa TPUTOHOMETPUYECKUX (PYHKIUN U X TpadUKH.
[TpousBonHasi, ee cBoiicTBa. OcHOBHBIC (hopMYyIIbI TU(PEpEeHIINPOBAHNS.
VYpaBHeHue kacarenbHOU. [Ipon3BogHAS CIIOXKHON (PYHKITUU.
IlepBooOpazHas, ee cBOWCTBA.
OnpeneneHHbIN UHTErpaj. ['eoMeTpruuecKuil CMBICIT ONPEIEIEHHOTO HHTErpaa.

2.2 T'eomerpust
CBoiicTBa paBHOOEPEHHOTO TPEYTOJIbHHKA.
CBoiicTBa TOYEK, paBHOYJAJICHHBIX OT KOHI[A OTPE3Ka.
[Tpu3HaKy napauieIbHOCTH MPSIMBIX.
Cymma yriioB Tpeyronbaruka. CyMMa BHEITHUX YTJIOB TPEYTOJIBHUKA.
CBOIICTBO CpelIHEH JIMHIK TPEYTOJIbHHUKA.
CBOICTBO CepeIMHHOTO MEPICHIUKYJIISPA K OTPE3KY.
CBOMCTBO OMCCEKTPHCHI YIIA.
CBOICTBO OTPE3KOB, HA KOTOPHIE OMCCEKTPUCA TPEYTOJbHUKA JIEIUT MPOTHBOIOIOKHYIO
CTOPOHY.
TeopeMbl 0 TepeceUCHHH MeEIHMAH, TEPECCUCHHH OWCCEKTPHC U TEPECCUYCHUHM BBICOT
TPEyroJbHHUKA.
[Tpu3Haku napasmienorpamma. CBoOMCTBA MapajuiesiorpaMmma.
OKpy»XHOCTb, OTIMCAaHHASI OKOJIO TPEYTOJIbHHKA.
OKpyXHOCTb, BITUCAHHAS B TPEYTOJIbHHUK.
KacaTenpHast K OKpY>KHOCTH U €€ CBOWCTBA.
W3mepeHue yria, BOIUCAHHOTO B OKPY)KHOCTb.
[Tpu3HaKy paBeHCTBA U MOJO0HS TPEYTOJILHUKOB.
Teopema IIudaropa.
TeopeMbl CHHYCOB ¥ KOCHHYCOB JIJIsl TPEYTOJIbHUKA.
®dopmyJIbI TUIOMIACH MapasieiorpaMMa, TPEYToJIbHHUKA, TPATICIIHH.
dopmyIia pacCTOSIHUS MKy ABYMsI TOYKAMHU TIOCKOCTH. Y paBHEHUE OKPYKHOCTH.
[Tpu3HaK napaieTbHOCTH MPSMOM U TIOCKOCTH.
[Tpu3HaK MapayuIeTbHOCTH TUIOCKOCTEH.
Teopema 0 epneHANKYISIPHOCTH MPSIMON M TUTOCKOCTH.
[Mpu3Hak meprneHIuKyISIPHOCTH TIOCKOCTEH.
TeopeMmsbl 0 mapaIeTbHOCTH M NEPIEHANKYIISIPHOCTH TUIOCKOCTEH.
Teopema o Tpex neprneHAnuKyJsapax.

3. OcHOBHbIE YMEHHS H HABBIKH

OK3aMEeHYIOIMNCA JOJKEH YMETh:
1) [TponsBonuTh apudmerHueckue IeWCTBUS HaAJ 4YHUCIAMHU, 3aJaHHBIMH B BHJIE
OOBIKHOBEHHBIX U JECATHUYHBIX Jpo0eil; ¢ TpeOyeMol TOYHOCTHIO OKPYTJATH JaHHBIE
qucaa U pe3yJbTaThl BBHIYMCICHUH; MOJIb30BAaThCS KaJIbKYJIATOPAMU MM TAOMUIAMU IS
BBIUHCIICHHI; TEPEBOIUTH OJITHU €IMHULIBI U3MEPEHUS BEIUUUH B IpyTHE.
2) [Tonp30BaTbCs COOTHOLICHUSIMU U (HOPMYJIaMH, COJEPKAIIUMHU MOJYJIH, CTEHECHH,
KOPHH, JJorapu(PMHUUECKHEe U TPUTOHOMETPUUYECKUE BbIPAXKEHHUSI, BEIMYUHBI YTJIOB, JJIUHBI,
TUTOIIAH, O0BEMBI.
3) UccnenoBath QpyHKIMU; CTPOUTH rpapuku GyHKIUN U MHOXKECTBA TOYEK Ha
KOOpJAMHATHOM INIOCKOCTH, 33/1aHHBIX YPAaBHEHUSIMU U HepaBeHcTBaMU. 4) Mcnosb3oBath
cBOMcTBa U rpaduku GYHKIMI PU pelIeHUH YpaBHEHUN U HEepaBeHCTB. Bianets MmeTogom
MHTEPBAJIOB.



5) Pemate 3amaunm Ha COCTaBI€HHME YPAaBHEHMM M HEPAaBEHCTB, CUCTEM U
COBOKYITHOCTEM ypaBHEHUW U HEPABEHCTB.

6) Pemrate ypaBHEHHS W HEpaBEHCTBA IEPBOH M BTOPOH CTENCHU, YpaBHEHHS U
HEPaBEHCTBA, MPUBOIAIINECS K HUM; PEIIaTh CUCTEMbI YpPaBHEHUI U HEPABEHCTB MEPBOU U
BTOpPOW CTENEHU M TPUBOJALIMECS K HUM, B TOM uucie ¢ mapamerpamu. Croma, B
YaCTHOCTH, OTHOCATCS ypaBHGHHUS W HEPABEHCTBA, COJEPXKAIIUE CTEICHHEIC,
MoKa3aTeIbHbIE, JOrapUPMHUECKUE U TPUTOHOMETPUIECKHE (DYHKIINH.

7) N300paxarh reoMmeTpudecke (GpUrypbl Ha 4epTekKe U MPOU3BOIUTH MPOCTCHUIITNE
MOCTPOCHHMSI Ha TNIOCKOCTH U B IIPOCTPAHCTBE.

8) Hcnonp3oBath reOMETPHUCCKUE NpeCTaBICHUS npu

pelIeHur anreOpanyecKux 3ajav, a METOIbl anreOpbl U TPUTOHOMETPUU-TIPH PEUICHUH
TeOMETPHUECKUX 3a]1au.

9) [TpoBoAWTh Ha TUIOCKOCTH OMNEPAlMK HaJ BEKTOpaMH (CJIOKCHHE W BBIUMTAHUE
BEKTOPOB, YMHO)KEHUE BEKTOPA Ha YKCIIO) U MOJIb30BaThCS CBOMCTBAMH ITHX OIEPALIUH.
10) Ionb3oBaThcs MPOM3BOAHON MPH MCCIENOBAHMM (YHKIHMH HA MOHOTOHHOCTb M HA
IKCTPEMYMBI; TIPU MOCTPOCHUH TPaUKOB (PYHKIMIA, TIPU PEIICHUU 3a/la4 HAa OTHICKAaHUE
HauOOJbIIer0 (HAMMEHBINETO) 3HAUCHUST (DYHKIMH, a TAaKXKe JUIS PEIICHUS YpaBHEHUH U
HEPaBEHCTB.

11) TIlomb3oBaThcs MOHATHEM ONpENETEHHOrO MHTErpana MNP BBIYUCIEHHMH IUIOIIAAeH
TUIOCKHUX QUTYP.

12) Msmarath u  oQOpPMJIATH  pENICHHE JIOTMYECKH MNPaBHIBLHO, MONHO M
MOCJIE0BATEIHHO, C HEOOXOUMBIMH TTOSICHEHUSIMHU.



