Pa6Gouyasi nporpamma no yueoHomy npeamery «MaremaTuka (ajredpa u reomeTpusi)»
Ha YPOBHE OCHOBHOIO0 00111ero oopazoBanus B coorsercTBuu ¢ PI'OC 2010 u ®OII
7-9 kiaccebl

COJAEPKAHUE OBYYEHUA KYPCA «AJITEBPA 7-9»

Yuciia 1 BbIYMCICHUS

JpoOu OOBIKHOBEHHBIE M JECATHYHBIC, MEPEXOJ OT OAHOM (OpMBI 3amucu Ipodel K
apyroi. IloHsTHE palMOHAIBLHOrO YKCIIA, 3aIMCh, CPABHEHHE, YIIOPAIOUYNBAHUE PALIMOHAIBHBIX
yrcen. ApudMeTHuecKue IeHCTBUA ¢ pallMOHAIBHBIMH YHCIaMu. Pemienue 3amad u3 peaabHOR
IIPAKTUKHU Ha YacTH, Ha APOOU.

CreneHb ¢ HaTypaJbHBIM IOKa3aTeJIeM: ONpeIeseHHe, peoOpa3oBaHue BBIPAKEHUH Ha
OCHOBE OINpeAesIeHUs, 3aIich 00bINX ynucen. [IpouenTsl, 3anuch IPOLEHTOB B BUJE IpoOU U
JIpoOu B BHJIE NPOLIEHTOB. TpU OCHOBHBIE 33Jaud Ha IPOLIEHTHI, PELICHNUE 3aau U3 pealbHOU
IIPAKTUKU.

[TpuMeHeHnEe NPU3HAKOB AEIMMOCTH, Pa3JI0KEHNUE HA MHOXKMTEIN HATYPaJIbHBIX YHCEI.

PeasibHbIe 3aBUCUMOCTH, B TOM UYHUCIIE IIpsiMasi U 00paTHas MPONOPLUOHAIBHOCTH.

Auredpanyeckune BbIpaKeHUs

IlepemeHHBIE, YUCIOBOE 3HAYEHHE BBIPAKEHMS C NEepeMEHHOU. [lomycTuMble 3HayeHUs
nepeMeHHbIX. [IpencraBieHne 3aBHCHMOCTH MEXAY BeIMYMHAMH B  BHIE (OPMYIIHL
Beruucnenus no gopmynam. IIpeodpasoBanue OyKBEHHBIX BbIPaKEHUH, TOXKIECTBEHHO paBHbIE
BBIp@)KEHUS, TPaBUIIa NPeoOpa3oBaHUs CyMM M IPOM3BEAEHUH, NMpaBUila PacKphITUS CKOOOK U
HPUBECHUS IOJJOOHBIX CJIaraeMblX.

CBolicTBa CTENEHU C HATYPAJIBHBIM [TOKA3aTEIIEM.

OpHowieHnbl 1 MHOrowieHsl. CteneHb MHOrowieHa. ClloKeHHe, BBIYMTAHUE, YMHOKEHUE
MHOro4eHOB. DopMynbl COKpaIIEHHOTO YMHOXEHHS: KBaApaT CyMMBl M KBaJpaT Pa3HOCTH.
®opmylia pa3HOCTH KBaJIpaToB. Pa3znokeHrne MHOTOWIEHOB Ha MHOYKUTEIIH.

YpaBHeHHUs M HEPABEHCTBA

VYpaBHeHUe, KOpEeHb YpaBHEHMs, NpaBuiIa MpeoOpa3oBaHUs YpaBHEHMs, PaBHOCUIBHOCTb
YpaBHEHUM.

JIuneliHOE ypaBHEHHME C OJHOM IEPEMEHHOM, YUCIO KOPHEH JIMHEHHOIO YpaBHEHWH,
pellleHue JIMHEHHBIX ypaBHeHHI. CocTaBl€HHME YpaBHEHHUH IO YCIOBHUIO 3aJadd. PemieHue
TEKCTOBBIX 3aJa4 C TIOMOIIBIO YPABHEHHH.

JluneliHOoe ypaBHEHHE C ByMs NEepeMEHHbIMU M ero rpa¢puk. Cucrema JABYX JMHEHHBIX
YpaBHEHUW C JBYMsI TIEpEeMEHHBIMHU. PeleHne cucTeM ypaBHEHHWH CIOCOOOM TIOJICTAHOBKH.
[Tpumepsl pelieHns: TEKCTOBBIX 3ajjayd ¢ TTOMOIIBIO CUCTEM ypaBHEHUH.

DOyHKIUHA

Koopaunara Toukn Ha mnpsMoil. UucnoBble mpomexyTku. PaccrosHue Mexay AByMs
TOYKaMHU KOOPAUHATHOU IIPSIMOM.

[TpsamoyronbHas cucrema koopauHat, ocu OX u Oy. AGcmmcca ¥ opauHaTa TOYKM Ha
KoOpAMHATHOM miockocTu. Ilpumeps! rpadukoB, 3agaHHbIX (opmynamu. UreHue rpadukoB
peanbHbIX 3aBucuMmocTed. [lonstue ¢ynxkuun. I'padux ¢ynkuuu. CpoiictBa  QyHKIMI.
Jluneitnas Qynkiwms, eé rpaduk. ['paduk dynkuuun y = |x|. ['padudeckoe perieHre TUHEHHBIX
YPaBHEHUU U CUCTEM JIMHEMHBIX YPABHEHUIA.

BeposiTHOCTB M CTATHCTHKA

[IpencraBnenne MaHHBIX B BHUAEC TaONHI], AuarpamMm, TpadukKoB. 3amoJIHCHHE TaOJHIl,
YTEHUE U MOCTPOCHHUE JUArpaMM (CTOJOMKOBBIX (CTOIOYATHIX) U KPYTroOBhIX). UTeHue rpadukon



peasbHbIX mpoleccoB. M3Bneuenne mHbopMaluu U3 AUarpaMMm M TaOIUL, UCHOJIb30BaHUE U
WHTEPIIPETAINS TAaHHBIX.

OmnwucarenpHasi CTATUCTHKA: CpeaHee apu(MeTnieckoe, MeanaHa, pa3max, HauOosbIee 1
HaMMEHbIIIee 3HAaYeHUsI Ha0opa YHCIOBBIX JaHHBIX. [IpruMepsl ciyyailHON H3MEHYHBOCTH.

CrnyualiHblii SKCTIEpUMEHT (OIIBIT) U ciaydaiiHoe coObiTHe. BepositHocTh U yactoTa. Poip
MaJIOBEPOSTHBIX U MPAKTUYECKH JOCTOBEPHBIX COOBITHI B mpupoje U B oOuiectBe. MoHeTa u
urpajiabHasi KOCTb B TCOPUU BEPOSTHOCTEH.

I'pad, BepmnHa, pedpo. Crenenp BepuinHbl. Yucno pédep U cymmapHasi CTeleHb BEPIIHH.
[IpencraBnenne o cBs3HocTH rpada. Llenu u nukiel. [Tyt B rpadax. O6xoxn rpada (simepos
nyTh). [Ipencrasnenue o0 opueHTHpoBaHHOM rpade. Perenne 3amau ¢ moMolIbo rpagos.

Yuciia ¥ BbIYHMCICHUSA

KBagparueiii kopenb u3 uyucia. llonstue 00 wuppauvoHadbHOM uyucie. JlecsaTU4HbIe
npuOJIMKEHUST HPPALMOHANBHBIX uncell. CBoWCTBA apuPMETHIECKUX KBAJAPATHBIX KOPHEH M MX
IpUMEHEHHE K IPeoOpa30BaHHUI0 YUCIIOBBIX BHIPAXKEHUN M BHIYHUCIICHUSM.

JleiicTBUTENBHBIE YUCIIA.

Crenens ¢ nenpIM MokasarenaeM U e€ cBoiictsa. CTaHgapTHas 3alKCch YHUCIIA.

Auredpanyeckue BbIpaKeHUs

KBaznpaTHblil TpEXUIICH, Pa3I0KEHUE KBAAPATHOIO TPEXWIEHA HA MHOXKHUTEIH.

Anrebpanueckas apoOb. OcHOBHOE CBoOicTBO anreOpanyeckoir apobu. Croxenue,
BBIUYUTAHNE, YMHOKEHHE, JIeJICHNE ainreOpandeckux ApoOeil. PammoHansHble BBIpaXKEHHUS M UX
npeoOpazoBaHue.

YpaBHeHHUs M HEPABEHCTBA

KBanpatHoe ypaBHeHMe, (opmyna KopHeH KBajpaTHoro ypaBHeHus. Teopema Buera.
Pemenne ypaBHeHU#, CBOASIIMXCA K JIMHEWHBIM M KBajapaTHeIM. IIpocreiimme apoOHO-
paloHaIbHbIE YPaBHEHUS.

['padmyeckas mHTEpIpeTalvs YpaBHEHUH C JBYMSI NEPEMEHHBIMM M CHCTEM JIMHEHHBIX
YpaBHEHUH C JBYMs INepeMEHHBbIMU. [IpuMepbl pemeHus CUCTeM HENMHEMHBIX YPaBHEHHU ¢
JBYMsI IEpEMEHHBIMHU.

Perrenre TekCTOBBIX 3374 aNreOpanyecKuM CIocoOOM.

YucnoBble HEpaBEHCTBA M WX CBoWcTBAa. HepaBeHCTBO € OAHON MEPEMEHHOM.
PaBHOCUIBHOCT HepaBeHCTB. JIuHeliHble HepaBeHCTBA C OAHOM mnepeMeHHOW. Cucrtemsl
JIMHEHUHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

DOyHKIUHA

[Tonsitue ¢pynkuuu. OOnacTh onpeaeaeHUs U MHOXKECTBO 3HaueHUH (yHKIuU. CriocoOsl
3aJaHus QYHKIIHH.

I'padpuk Pynkumuu. Yrenue cpoiictB ¢yHkumu no e€ rpaduky. Ilpumepst rpaduxos
GyHKIMIH, OTpa)karoluX peaabHble MTPOLECCHI.

@DYHKINY, ONUCHIBAIOIINE MPAMYI0 U OOpAaTHYIO MPOMOPIHOHAIbHBIE 3aBUCUMOCTH, UX

rpapuku. OyHKIUH Y =xy=x,y xy =|x|. T'papuueckoe pelieHHe ypaBHEHWH U
CHUCTEM YpaBHEHUH.

BeposiTHOCTB M CTATHCTHKA

[IpencraBieHue naHHBIX B BUJE TaOIUIL, JHAarpaMm, rpaukoB.

MHOX€eCTBO, 3JEMEHT MHOXECTBa, MOAMHOXeCTBO. Ornepauuu HaJ MHOXKECTBAMU!
oObenMHEeHNE, TiepecedeHue, npomnoyiHeHue. CBoWCTBAa omepamuii  HaJg  MHOXKECTBAMH:



NEePEMECTUTENIbHOE, COYeTaTeIbHOe, paclpele/uTenbHoe, BKiIoueHus. lcnonb3oBaHue
rpaduuecKoro mpeAcTaBlieHUss MHOXKECTB JIJIsl OMMCAHUS PEaTbHBIX MPOILIECCOB U SIBICHUH, MIPH
pelIeHny 3aau.

N3mepenne paccenBaHus NaHHbIX. JlUcmepcuss M CTaHAAPTHOE OTKJIOHEHUE YHCIOBBIX
HaOopoB. JluarpaMma paccenBaHHUs.

DJleMeHTapHbIe COOBITUS cly4aiiHoro omnbiTa. CiydaliHble coObITHA. BeposTHOCTH
coObITUH. ONBITEI ¢ PABHOBO3MOXHBIMH 3JIEMEHTApPHBIMH COOBITUsIMH. CiydallHBIA BBIOOD.
CBsi3b MeXIy MaJOBEpOSTHBIMU M MPAKTUYECKH OCTOBEPHBIMU COOBITUSIMU B MPUPOJE,
0011IecTBE U HAayKeE.

HepeBo. CBoiicTBa 1€peBbEB: €AMHCTBEHHOCTh MYTH, CYIIECTBOBAHUE BUCSYEH BEPILIUHEI,
CBsI3b MEXIy YMCIOM BepliH W uuciaoM pébep. IlpaBuno ymHokenus. Permenwme 3amau c
MOMOIIBIO TpadoB.

[IpotuBononoxkueie coObiTHsA. Jluarpamma Diinepa. OObequHeHUE U TepecedyeHUe
coObiTuii. HecoBmectHble coObiTus. @DopMyna CIOXKEHHS BEpPOATHOCTEH. YCIOBHas
BepoATHOCTb. [IpaBuio ymHoxxenus. HezaBucumeie coObiTust. IlpencraBienue sKkcriepuMenTa B
BUJIE nepeBa. Pemenue 3a1ay Ha HaXOXKJIECHUE BEPOSITHOCTEH € MOMOIIBIO JepeBa CIy4aiiHOTO
SKCIIEpUMEHTA, AUarpamm JDitepa.

Yuciia 1 BLIYUCICHUSA

PanmonanbHbie unciia, WppanroHaIbHBIE YKCa, KOHEYHbIE U OSCKOHEYHBIC JECATHYHBIC
npodu. MHOXKECTBO JI€HCTBUTENBHBIX YHCEN, ACWCTBUTEIBHBIE YHCIA KaK OCCKOHEYHBIC
JeCSTHUUHble  JpoOu. B3auMHO  OJHO3HAYHOE  COOTBETCTBUE  MEXJIY  MHOXECTBOM
JEHCTBUTENIBHBIX YUCET U KOOPIAMHATHON IIPSIMON.

CpaBHeHUE JEHCTBUTENBHBIX YHCEN, apu(MeTHUecKue NeHcTBUS C JIeHCTBUTENbHBIMU
YHUCIIAMH.

Pa3zMepbl 0OBEKTOB OKpY’KAIOIIEr0 MHUpPA, UIMTENBHOCTh HPOIECCOB B OKPY’KalOIIEM
MUpe.

[TpubnnxEHHOE 3HAYEHHWE BEJIWYMHBI, TOYHOCTh MNpHOMMKeHHs. OKpyrieHHe dYHcenl.
IIpuknaka v OLlEHKA pe3yIbTaTOB BEIYMCICHHMN.

YpaBHeHHUs M HEPABEHCTBA

JInneiniHoe ypaBHeHue. PelieHne ypaBHEHUH, CBOASILMXCS K JINHEUHBIM.

KBanpatHoe ypaBHeHue. PemieHne ypaBHEHHH, CBOAAIIMXCS K  KBaJIpaTHBIM.
bukBanpatHoe ypaBHeHue. lIpumepbl pelieHus ypaBHEHUN TPETbEd M 4YETBEPTOM CTEIECHEU
Pa3IoKEHUEM Ha MHOKUTEIIN.

Pemenne  npoOHO-panMoOHANbHBIX  ypaBHeHUH.  PemeHme — TEKCTOBBIX — 3ajad
areOpanyeckKuM METOOM.

VYpaBHeHHe ¢ ByMsl MepeMeHHbIMU U ero rpaduk. Pemenue cucrem ABYX JTHUHEHHBIX
YpaBHEHU C JByMs IEpEMEHHBIMU. PellleHne cHucTeM [BYX YpaBHEHUM, OJHO M3 KOTOPBIX
JUHEIHoe, a Ipyroe — BTOPOW cTeneHu. ['paduueckas MHTepHpeTalus CUCTEMbl ypaBHEHUH ¢
JIBYMSI IIEPEMEHHBIMHU.

Pemenre TeKCTOBBIX 3a71a4 anreOpandecKuM CIiocoOOM.

YuciioBbIE HEPABEHCTBA U UX CBOMCTBA.

Pemenne nMHEMHBIX HEPABEHCTB C OJHOM NEPEMEHHOW. PelreHne cuctem JMHEWHBIX
HEpaBeHCTB C OJHOW mepemeHHOM. KBaapaTHble HepaBeHcTBa. ['paduyeckas mMHTEpHpeTanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C IBYMsI [ICPEMECHHBIMH.



DOyHKIUHT
KBanpatnunas ¢ynkuus, e€ rpaguxk u cpoiictBa. I[lapabona, KOOpIAMHATHI BEpIIMHBI

napaboJibl, 0Cb CHMMETPHUH MapadoJIbl.

_ _ _*® 23 A — _
Fpa(bI/IKI/I(byHKuI/H?I:y_ kx, y= #x+b, y= Y= XY= Vx, y = |x|,
U UX CBOMCTBA.

YuciioBble NMOC€10BATEILHOCTH U MPOTrPecCcUn
[TonsiTe YMCIOBOM MOCIIENOBATEIBLHOCTH. 3aJaHue MOCIEI0BATEIbHOCTU PEKYPPEHTHOM

dbopmyroit u hopmyIoi N-ro dieHa.

Apudmernueckass U reoMmerpuueckas — nporpeccur.  Dopmynbsl N-TO  uieHa
apuQMeTUYECKOIl U FeOMETPUUECKOM MPOTPECCHii, CyMMBbI MEPBHIX N YJICHOB.

BeposiTHOCTB M cTAaTHCTHKA

N3o00paxeHne 4ieHOB apu(PMETHUUECKON M TeOMETPUUECKON MpOTpeccHii TOYKamMHu Ha
KOOPJMHATHOM MJIOCKOCTH. JIMHEHHBIN U 3KCIOHEHITUAIbHBIA pOCT. CII0KHBIE POLIECHTHI.

[IpencraBieHne NaHHBIX B BUJE TAOJHII, TUarpamm, rpaduKoB, HHTEPIPETANS JTaHHBIX.
Urenne 1 mocTpoeHue TabuIl, quarpamMmm, rpaduKoB 1Mo peaabHbIM JaHHBIM.

[TepecranoBku u (akropuan. Coueranuss u 4ucio couetaHuii. TpeyronpHuk I[lackais.
Pemenue 3a1a4 ¢ UCmonbp30BaHUEM KOMOMHATOPHKH.

['eomeTpuyeckasi BepoATHOCTh. City4aifHbIil BRIOOp TOUKH U3 (UTYPHl Ha IUIOCKOCTH, U3
OTPE3Ka U U3 IyTU OKPYKHOCTH.

Hcnbrtanue. Ycnex u Heynada. Cepust ucnbITaHui 10 nepBoro ycnexa. Cepusi UCIbITaHUI
bepnymiu. BeposatHocTu coObITHII B cepun ucnibiTanuii beprymm.

CrnyualiHas BeMMYMHA M pacHpelesieHHe BeposTHOCTEH. MareMaTHdeckoe OXUAAHUE U
nuctiepcusi. [IpuMepsl MaTeMaTHYECKOTO OXHAAHUS KaK TEOPETHYECKOTO CPEIHETO 3HAUYCHUS
BENTMYMHBI. MaTeMaTH4YeCcKoe OKUAHNEe U JTUCTIEPCHUS CIYIalHOW BETUYMHBI «UHCIIO YCTIEXOB B
CepHUH UCIBITAHUM bepHym».

[TonsiTe o 3akoHe OoNbIIUX unces. M3zMepeHnue BeposiTHOCTEH ¢ MTOMOIIBIO YacTOT.

Ponb u 3HaueHune 3aKoHa OONBIIMX YUCEN B PUPOJIC U OOIIIECTBE.

COJAEPKAHUE OBYYEHUA KYPCA «'EOMETPUA 7-9»

Havansnele nonstus reomerpun. Touka, npsimasi, OTPE30K, Jyd. YToJs. Buasl yrios.
BeprukanbHele M cmexHble yIubl. buccekrtpuca yria. JlomaHas, MHOTOYTOJIBHUK.
[TapamienpHOCTh ¥ NEPNEHAUKYISIPHOCTD IPSIMBIX.

Cummerpuunble purypbl. OCHOBHBIE CBOMCTBA 0ceBOil cummeTpuu. [lpumeps cumMmmerpun
B OKPY’KAIOIIEM MUDE.

OcHOBHBIE TIOCTPOEHMSI C IIOMOILBIO LMPKYJIs M JIMHEHKH. TpeyronbHUK. Beicora,
MenraHa, OMCCeKTpHCca, X CBOMCTBA.

PaBHOOeIpeHHBII 1 PAaBHOCTOPOHHUH TPEYroNbHUKH. HepaBeHCTBO TpeyrojabHHKA.

CBoiicTBa W TNpU3HAKH PaBHOOEAPEHHOTO TpeyroibHuKa. [Ipu3Haku paBeHCTBA
TPEYTOJIbHUKOB.

CBoliCTBa M NMpPHU3HAKK MapajuIeIbHbIX NpsAMbIX. CyMMa yriloB TpeyrojibHHKA. BHemHue
YTJIbI TPEYTOJIBHUKA.

IIpssMoyronbHbI TpeyroJbHUK. CBOWCTBO MeEOUaHbl IMPSMOYTOJIBHOTO TPEYrOJbHHUKA,
NPOBEACHHOW K runoreHyse. IIpusHaku paBeHCTBA IPSAMOYIOJIBHBIX — TPEYrOJIBHUKOB.
ITpstMOyTONBbHBIN TPEYroJIbHUK € yriaoM B 30°.



HepaBeHcTBa B reoMeTpUH: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAaHOM,
Teopema o OoblIeM yrie u 0oiblleil cTopoHe TpeyroyibHuKa. IlepnenanKyisp 1 HaKJIOHHas.

['eomeTpuueckoe MecTo Touek. buccekTpuca yriia M CepeAVHHBIM MNEPHEHAMKYISAP K
OTPE3KY KaK F€OMETPUYECKHE MECTA TOYEK.

OkpyXHOCTb M Kpyr, XOpAa M JAMaMeTp, HUX CBOICTBa. B3auMHOe pacronoxeHue
OKpykHOCTH M mIpsiMoil. KacarenbHas u cekymas K OKpyKHOCTH. OKpY>KHOCTb, BIIUCaHHas B
yroj. BnucanHast 1 onucaHHas OKpY>KHOCTH TPEYTrOJIbHUKA.

Yerbipéxyronpuuku. [lapamienorpamm, ero mnpu3Haku M cBOWCTBA. YacTHbIe ciiydau
napajuiejorpaMmoB (IpsSIMOYTOJIBHUK, poMO, KBajapaT), UX MPU3HAKK U CBoOMCTBa. Tpamenus,
paBHOOOKas Tpanenus, e€ CBOicTBa 1 Mpu3Haky. [IpsaMoyronbHas Tpanemnus.

Merton ynBoenuss menuanbl. LlenTpanbHas cummerpusa. Teopema Paneca u Teopema o
IPONOPLUOHAIIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYTOJIbHUKA U Tpanenuu. L{eHTp Macc TpeyroibHuKa.

[Tonobue TpeyroabHUKOB, K03pduiuent nomodbus. [Ipusnaku momodusi TpeyroabHUKOB.
[TpumeneHnue moo0Ust P PEIICHUH MTPAKTUYECKUX 3a7au.

CaoiicTBa muomazeil reomerpuueckux ¢uryp. @opMynsl A IUIOMIATUA TPEYrOIbHUKA,
napajuiesiorpamma, pom6a u tpanenun. OTHOIIEHUE IUIOMAACH MOA00HBIX QHUTyp.

Brraucnenue miomniaaeii TpeyroibHUKOB 1 MHOTOYTOJIBHIKOB Ha KJIETYaTO Oymare.

Teopema IIudaropa. Ilpumenenune teopemsl Iludaropa mpu pemeHHH NTPAKTHUIECKUX
3azad.

CuHyC, KOCMHYC, TaHT€HC OCTpPOro yrjia MpsSMOYrOJbHOro TpeyroyibHuka. OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO. Tpuronomerpuueckue GpyHkiuu yriaos B 30°, 45° u 60°.

BrincanHble M LIEHTpaJIbHBIE YIUIBI, YTOJl MEXAY KacaTelbHOW M XOPJAOW. YTIIBI MEXIY
XOpAaMM UM CEeKylMMHM. BrnucaHHble W ONMCaHHBIE UYETBIPEXYTOJBHMKH. B3aumHoe
pacrioyio’)keHre IByX OKpyxkHocTed. Kacanume okpyxnocTtei. OOumiye kacaTelbHble K JIBYM
OKPYKHOCTSIM.

Cunyc, xocunyc, TtaHreHc yrioB oTr 0 go 180°. OcCHOBHOE TPHUTOHOMETPUYECKOE
TOXKAECTBO. DOPMYIIBI TPUBEICHHS.

Pemenne tpeyronbHukoB. Teopema KOCMHYCOB M Teopema CHHYCOB. Pemenue
NPaKTUYECKUX 3a/1a4 C HCII0JIb30BAaHHUEM TEOPEMbI KOCUHYCOB U TE€OPEMbI CHHYCOB.

[IpeobpazoBanue momobus. [lomodre cOOTBETCTBEHHBIX IEMEHTOB.

Teopema o0 Mpou3BeACHUN OTPE3KOB XOPJ, TEOPEMBI O MIPOU3BEAECHUHN OTPE3KOB CEKYILHUX,
TeopeMa O KBaJipaTe KacaTeJIbHOM.

Bekrop, mnmmHa (MOIynh) BEKTOpa, COHAIPABICHHBIE BEKTOPHI, IPOTHBOIIOJIOKHO
HalpaBJICHHbIE BEKTOPHI, KOJUTMHEAPHOCTH BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpalyd Hal
BeKTOpaMHu. PaznokeHne BeKTopa 1o JBYM HEKOJUIMHEAPHBIM BEKTOPaM.

Koopnunatel Bektopa. CKalsipHOE TMPOU3BEACHHWE BEKTOPOB, MPHMEHEHHE TSt
HaXOXKJCHUS JJTUH U YTIIOB.

JlekapToBbl KOOPJAMHATHI HA IUIOCKOCTH. YPaBHEHUS TPSAMOA U OKPYKHOCTH B
KOOpJIMHATAaX, IepeceueHUue OKPYKHOCTEH U MPSAMBIX. MeTol KOOpIMHAT U €r0 IPUMEHEHHE.

IIpaBunbHBIE MHOIOYTOJIBHUKU. [[1MHA OKpyKHOCTHU. I'pangycHas u paguaHHas Mepa yria,
BBIUHUCIICHHE JUIUH 1yT OKpyxkHocTel. Ilnomanp kpyra, cekTopa, CerMeHTa.



JIBuKeHMsI TUIOCKOCTH M BHYTPEHHHE CUMMETPHUH GUryp (3JI€MEeHTapHbIE PEICTaBICHUS).
[TapannensHbii iepenoc. [1oBopoT.

Kypc «Teopun BepOATHOCTEN U CTATUCTUKH MPEICTABICH U3YYEHHUEM OTAEJIBHBIX TEM B
Kypce «Anredpa 7-9».

INIVIAHUPYEMBIE PE3YJIBTATBI KYPCA «AJITEBPA 7-9»

W3yueHne MaTeMaTMKd HA YPOBHE OCHOBHOTO OOIIEro OOpa3oBaHMsS HANpPaBICHO Ha
JOCTIKEHUE 00YYaIOIMMHUCS TMYHOCTHBIX, METAIIPEMETHBIX U IPEAMETHBIX 00pa30BaTEeIbHBIX
pe3yJIbTaTOB OCBOCHMSI YUEOHOTO MpeaAMETa.

JIMHHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3y/IbTaThl OCBOEHHS NIPOIPaMMBbI 10 MaTEMaTUKE XapaKTePU3YOTCS:
1) naTpuoOTHYECKOE BOCIIMTAHME:

MPOSIBJICHUEM MHTEpeca K TMPOIUIOMY W HACTOSAIIEMY POCCHUHUCKOW MaTEeMaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTHMKECHHMSM POCCHMCKMX MAaTeMaTUKOB H POCCHUUCKOM
MaTEeMaTUYECKON IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTHKEHUM B APYTUX HAYKaxX W MPUKIIATHBIX
chepax;

2) rpaskIaHCcKoe M TyXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBIITOJIHEHUIO 00SI3aHHOCTEH TpakIaHNHA U PealTU3allid €T0 TIPaB,

MPEJICTABIICHHEM O MAaTeMaTUYeCKMX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IMIHBIX CTPYKTYD,
SIBJICHHM, TPOIEAYP TPakJIaHCKOTO OOIIecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K
00CYXICHUIO ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM TPUMEHEHUEM JIOCTHMIKEHUUN
HAyKH, OCO3HAHUEM BaXXHOCTH MOPATBbHO-ITHUYECKUX MPUHIIUAIIOB B JIEATEILHOCTH YUEHOTO;

3) TpyaoBoe BocniUTaHHE:

YCTAaHOBKOM Ha aKTUBHOE YYacTHE€ B PEIICHUM NPAKTUYECKHUX 3a/Jad MaTeMaTH4ecKOM
HANPaBIEHHOCTH, OCO3HAHMEM BaXHOCTH MATEMaTUYECKOro 00pa30BaHUS HA MPOTSHKEHUH BCEi
JKU3HU JJIs1 YCIIEITHON MPOEeCCHOHATBHON JeATeIbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHHUI,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOEHHWEM WHJUBHUAYAIHHOM TpPaeKTOpUU OOpa3oBaHUs U
JKU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEIH;

4) 3cTeTHYecKOe BOCIIUTAHHE:

CITOCOOHOCTBI0O K OMOITMOHAIBHOMY U JCTETHYECKOMY BOCIHPHUSITHIO MaTEMaTUYECKHUX
00BEKTOB, 3a/1a4, PEUICHH, pacCyKIeHUH, YMEHUIO BUJETh MATEMaTHIECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HEHHOCTH HAYYHOT0 TIO3HAHMS:

OpUEHTAIel B JEATEIBHOCTH Ha COBPEMEHHYIO CHUCTEMY HAYYHBIX IPEICTaBICHHUH 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS YEIOBEKa, NPHUPOABI M O0OIIecTBa, TOHHUMaHUEM
MaTeMaTUYeCKOW HayKH Kak cdepbl 4YelOBEYECKOW NEATeTbHOCTH, ATAroB €€ pa3BUTHSI U
3HAYUMOCTH JIJIsl PA3BUTHUS [IUBUIN3AIUN, OBJIAJICHUEM SI3bIKOM MATEeMAaTHKU M MaTeMaTUYeCKOU
KyJIbTypOH KaK CpEICTBOM TIO3HAHUS MHpa, OBJAJCHUEM MPOCTEUIINMH HaBBIKAMU
MCCIIEI0BATEIbCKON IeATETLHOCTH;

6) d¢usnueckoe BocnuTaHue, GOPMHUPOBAHHE KYJbTYPbl  3710POBbSI "
IMOIMOHAIBLHOIO 0JIArONOJIYYHs:



TOTOBHOCTBIO TIPHMEHSTh MaTeMaTH4YeCKWe 3HAHHWA B HHTEpPECaX CBOETO 30POBBS,
BEJICHUS 3[0POBOTO 00pa3a >XKM3HM (370pOBOE MUTaHHE, COATAHCUPOBAHHBIM PEXUM 3aHATHH U
OTIbIXa, peryisipHas (Qu3MYecKas aKTUBHOCTH), CPOPMHUPOBAHHOCTHIO HaBbIKa pedICKCHH,
IPU3HAHUEM CBOETO IIpaBa Ha OUIMOKY M TAKOTO K€ IpaBa APYroro 4eaoBeKa;

7) IKOJIOTHYECKOe BOCTTUTAHUE:

OpHEHTaluel Ha NPUMEHCHNE MAaTeMAaTHYeCKUX 3HAHWU JJIS pelleHHs 3ajad B 00JIacTh
COXPaHHOCTH OKpPYKAaloIleil cpenbl, IUIAaHWPOBAHMS IOCTYNKOB M OLEHKH HX BO3MOXKHBIX
HOCJICACTBUM /ISl OKpPYJKAoLe Cpelibl, OCO3HAHWEM TJI00aTbHOTO XapaKTepa SKOJIOTHUYECKUX
npoOJIeM U IMyTel UX PeIIeHHS;

8) amanTanus K U3MEeHSIONIMMCS YCJIOBUSAM COIMAJILHOI H MPHPOIHO¥ Cpeubl:

TOTOBHOCTBIO K JICHCTBHSAM B YCJIOBHSAX HEOINPEACIEHHOCTH, MOBBIICHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JeATebHOCTh, B TOM YHCIE YMEHHE YUYUTHCS Y IPYTHX
Jro/iel, MpUOOpeTaTh B COBMECTHOM JESITEILHOCTH HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIINH U3
ONBITa JIPYI'HX; HEOOXOOUMOCThIO B ()OPMHUPOBAHMM HOBBIX 3HAHWH, B TOM 4YHUCIE
(GopMyIHpOBaTh WAEH, MOHATHSA, THUIOTE3bl 00 OOBEKTAaX W SBJICHUSIX, B TOM YHCIIE paHee He
W3BECTHBIX, OCO3HABATh JE(HUIMTHE COOCTBEHHBIX 3HAHMI M KOMIETEHTHOCTEH, IIAHUPOBATH
CBOE pa3BUTHE; CITIOCOOHOCTHIO OCO3HABATh CTPECCOBYIO CUTYAIIHIO, BOCIIPUHUMATH CTPECCOBYIO
CUTYyallMI0 KaK BBI30B, TPEeOYIOUIMH KOHTPMEpP, KOPPEKTUPOBATh NPUHHMAEMbIe PEUICHUS H
neicTBus, GOPMYIMPOBATh M OLIEHUBATH PUCKH U TIOCIEACTBUSA, (POPMHUPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATHI

B pesynbraTe OCBOEHHMS MPOrpaMMbl 10 MaTeMaTUKE Ha yPOBHE OCHOBHOTO OOIIero
oOpa3oBaHusi y oOyuyatouierocss OyayT cQOpPMHpPOBaHbl METANpPEAMETHbIE pEe3yJbTaThl,
XapaKTCPU3YIOIIUCCA OBJIaJICHUEM YHHUBCPCAJIbHBIMHU I1I03HaBaTCJIbHBIMU I[CI\/’ICTBI/HIMI/I,
YHUBCPCAJIbHBIMU KOMMYHHKAaTHBHBIMUA HeﬁCTBHHMH u YHUBCPCAJIbHBIMU
PETyJISATUBHBIMU JEHCTBUSMHU.

IMo3naBaTebHbIe YyHHBepPCcAIbHbIe yueOHbIE AeiicTBUSA

Ba3oBble 1oruveckue aeicTBUA:

BBISABJIATE N xapaKTemeBaTL CYHIGCTBGHHBIG HpI/I3HaKI/I MATEMATHUYCCKUX O6T)CKTOB,
NOHATUM, OTHOIIEHUH MEXAy TMOHATUSAMHU, (GOPMYJIUPOBATH OMNPENAEICHUS TOHATH,
yCTaHABIWBATh CYIECTBEHHBIM NpPU3HAK KIACCU(UKAIMK, OCHOBAaHUSA i OOOOIICHHS U
CpPaBHEHMsS, KPUTEPUU IMPOBOJUMOrO  aHalW3a; BOCIPUHUMATh, (OPMYIHUpPOBATH U
peoOpa3OBHIBAThH CYKICHUS: YTBEPIUTEIbHBIE

U OTpUIIATENbHbIC, €IMHUYHBIE, YACTHBIE U OOIIHE, YCIOBHBIC, BBISIBISITH MATEMAaTHIECKUE
3aKOHOMEPHOCTH, B3aMMOCBSI3M M TPOTHUBOpedMs B (hakTax, MAHHBIX, HAOMIOJACHUSX U
yTBep)K,HeHI/ISIX, npezmaraTL KpI/ITepI/II/I IJIs1 BBISIBJICHUA SaKOHOMepHOCTeﬁ nu HpOTHBOpG‘IHﬁ;
J€J1aTh BBIBOJAbI C UCITOJIB30BAHMUEM 3aKOHOB JIOTHKH, JIG)IYKTI/IBHI)IX N MHAYKTHUBHBIX

YMO3aKJIIOUCHHH, YMO3aKIIOYEHHH 1O  aHaJIOTWH;  pa30duparh  JI0Ka3aTeIbCTBA
MaTeMaTUYeCKUX YTBEPXKICHUH (IpsMble WU OT MPOTUBHOIO), MPOBOJUTH CAMOCTOSATEIHHO
HECJIO)KHBIE  JIOKa3aTeNbCTBA MaTeMaTHUecKuX (aKkToOB, BBICTpaMBaTh apryMEHTAIHIO,
MPUBOJUTH MPUMEPHI M KOHTPIPUMEPBI, 00OCHOBBIBATh COOCTBEHHBIE PACCYXKICHHS; BHIOUPATH
crocob pemieHus yd4eOHOUM 3amayM (CpaBHUBATh HECKOJIBKO BapHAHTOB pEIIECHUS, BBIOMPATH
HanOoJee MOAXO AU ¢ yYETOM CAaMOCTOSITETILHO BBICIICHHBIX KPUTEPHUEB).

ba3zoBble ucciiegoBarebckue AeMcTBYA.



HCIIOJIb30BaTh BOMPOCH KaK HCCIIEI0BATENbCKUIM HHCTPYMEHT MO3HAHUS, (POpMynupoBarth
BOTIPOCHI, (PUKCUPYIOIIKE MPOTUBOPEUHE, MPOOIIEMY, CAMOCTOSTENIFHO yCTaHABINBATH HCKOMOE
U JlaHHOoe, (OPMHUPOBATH THIIOTE3Y, ApIYMEHTHPOBATh CBOIO MO3HUIIMIO, MHEHHE; MTPOBOIUTH 110
CaMOCTOSITENIFHO COCTABJICHHOMY IIIaHY HECJIOXKHBIM SKCIIEPHUMEHT, HEOOJbIIoe MCCIeI0BaHue
[0 YCTaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOro 0ObEKTa, 3aBUCHMOCTEH OOBEKTOB MEXIY
co00ii; caMoCTOATENTFHO (POPMYIHUPOBATH 000OIIEHNUS U BBIBOJIBI 110 Pe3yabTaTaM MPOBEAEHHOTO
HAOJI0/ICHUS], UCCIIeIOBAaHUs, OIICHUBATh JOCTOBEPHOCTh MOJTYYEHHBIX PE3yJIbTaTOB, BHIBOJOB U
0000111eHII; MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIIEcCa, a TAK)KE BbIIBUTaTh

IIPEIIOJIOKEHNS O €70 PA3BUTHUHU B HOBBIX YCIIOBUSX.

Pabora ¢ unopmanmeii:

BBISIBJISITH  HEJIOCTATOYHOCTh U M30BITOYHOCTH MH(POPMAITUH, JAHHBIX, HEOOXOIUMBIX IS
pellleHus 3a]a4u1; BIOMpaTh, aHATU3UPOBAaTh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH
uH(GOPMALIMIO PA3IMYHBIX BUIOB U (QOpM MpelcTaBieHMs; BHIOMpaTh (HopMmy MpeacTaBiIeHUS
uH(pOpPMallMU U WIUTIOCTPUPOBATH PEIIaeMble 3a/1a4i CXeMaMH, JuarpaMMaMu, HHOUM rpaukoil u
UX KOMOHMHAIMSMH; OLIEHUBATh HAAEKHOCTh WMH(GOPMALMU MO KPUTEPUSAM, MHPEIIOKECHHBIM
yUUTEIEeM WU CPOPMYITUPOBAHHBIM CAMOCTOSATEIHHO.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBHUS:

BOCIIPUHUMATh U (DOPMYIHPOBaTh CYXJIEHUS B COOTBETCTBHM C YCIOBHUAMU U LEISIMU
o0I1eHus, ACHO, TOYHO, I'PAaMOTHO BBIpa)kKaTb CBOK TOUYKY 3PEHHUS B YCTHBIX U NHUCBMEHHBIX
TEKCTaX, JaBaTb IOSACHEHUS [0 XOJy peIleHUs 3aJaud, KOMMEHTUPOBaTb IOJYYECHHBIN
pe3yibTaT; B XOZe OOCYKIEHHs 3aJaBaTh BOIPOCHI IO CYHIECTBY OOCYXJaeMOHl TeMbl,
npoOjeMbl, penraeMoi 3adauyd, BBICKA3bIBaTh WJEH, HAllEJCHHblE Ha TIOMCK peIleHHs,
COIIOCTABJISITh CBOU CYXIEHHS C CYXICHHSIMH JIPYTMX YYAaCTHHKOB JHANOTa, OOHApYXHBaTh
pazIuuMe U CXOJACTBO MO3UIMH, B KOPpPEKTHOW (opme (opmynupoBaTh pa3HOIIACUS, CBOU
BO3P@)KEHUA; TMPEACTABIATh pPE3YyIbTaThl PELIECHUS 3aJauyd, HKCIEPUMEHTA, HCCIEA0BaHUs,
IIPOEKTa, CaMOCTOSITEJIbHO BbIOMpaTh (hOpMAT BBICTYIUIEHHMSI C y4ETOM 3aad MpEe3eHTAluu U
0COOEHHOCTEH ayAWTOpWHU; TOHMMATh W WCIOJB30BATh IPEHMYIIECTBA KOMAaHIHOH U
WH/IMBUIYAIbHOW pa0OTHl MPU PElIeHHH yYeOHBIX MaTEeMAaTHYECKHUX 3a[ad; MPHHAMATh IENb
COBMECTHOM JI€ATEIbHOCTH, IJIAHUPOBATH OPraHMU3AIMI0 COBMECTHOM pabOThl, pacrpenensiTh
BUJIBI paboT, JOTOBApUBATHCS, OOCYKIAaTh MPOIECC U pe3yiabTaT paboThl, 0000IIaTh MHEHUS
HECKOJIbKUX JIIOJIEH; y4yacTBOBaThb B TPYyNINOBbIX ¢GopMax paboTel (oOcyxkaeHus, oOMeH
MHEHHSMH, MO3TOBBIE IITYPMBI U APYTHE), BHITIOIHITH CBOIO 9acTh pabOTHl M KOOPAWHUPOBATH
CBOU JIEHCTBHS C APYTUMH YJICHAMU KOMAaHJbI, OLIEHMBATh KA4eCTBO CBOET0 BKJAJa B OOIIMMHA
IPOAYKT 110 KPUTEPUSM, CHOPMYTUPOBAHHBIM YUaCTHUKAMU B3aUMOJICHCTBHUS.

PeryasitTuBHbIe YHHBepcaJbHbIe y4eOHbIe eiicTBUS
Camoopranu3anus:

CaMOCTOSITENIFHO COCTABIISATH IUIaH, AJITOPUTM pEIIeHUs 3a/1a4M (WK ero 4acTh), BHIOUpATh
croco0 pemeHuss ¢ Y4ETOM HUMEIOIIUXCS PEeCcypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh M KOPPEKTUPOBATh BAPUAHTHI PELICHUH C yU€TOM HOBOM HH(pOpMAIIHH.

CaMOKOHTPOJIb:

BJIQJIETh CIIOCOOAMHU CaMOINPOBEPKH, CAMOKOHTPOJISI Ipolecca M pe3yjbTaTa peLIeHHs
MaTEeMaTU4YeCKON 3aJ1ayM; MPEIBHUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTh IPHU PELICHHUH
3aJjaui, BHOCUTb KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTENbCTB, HANJACHHBIX
OIIMOOK, BBISBIEHHBIX TPYIHOCTEH; OIEHUBATHL COOTBETCTBHE peE3yJibTaTa JAEATeIbHOCTU



IIOCTaBJIEHHOW IIEJIM U YCJIOBUSAM, OOBACHATh NPUUMHBI JOCTHKEHUS WM HEJOCTHXKEHUS LIENH,
HaXOJUTh OMIMOKY, 1aBaTh OLEHKY IPUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATBI KYPCA «AJITEBPA 7-9»

[TpenMeTHBIC pe3yabTaThl OCBOCHUS MIPOrPaMMBbl y4€OHOTO Kypca K KOHITy OOydeHust B 7
KJ1acce:
Yucya 1 BLIYUCICHHUS

BrimonHsATh, coderas yCTHbIE W NHCHMEHHBIE MPHUEMBI, apuPMETHYCCKHE ICUCTBHUS C
palMOHATILHBIMHU YUCIIAMH.

HaxoauTe 3Ha4YeHUS YUCIOBBIX BBIPAKCHHI, MPUMEHITH pPa3sHOOOpas3HBIE CIIOCOOBI H
npuEéMbl BBIUMCIICHHUS 3HAYEHUU JPOOHBIX BBIPAKEHUH, COJEp)KAIIMX OOBIKHOBEHHBIE U
JECSTHUYHBIE TPOOH.

[lepexonuTh OT OAHOW (OPMBI 3aMUCU YHUCEN K JIPYrod (mpeoOpa3oBbIBaTh ACCATUYHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YAaCTHOCTH B OECKOHEUHYIO
JECATUYHYIO APOOB).

CpaBHHBATH M YIIOPSIOYMBATH PAIIMOHAIBLHBIC YUCIIA.
OxpyrisTh yucIa.

BBITIONHATE MPUKHIKY U OLIEHKY PE3yJIbTaTa BBIYMCICHUH, OICHKY 3HAYCHHH YHCIIOBBIX
BbIpaX€HHUH. BBIOMHATE AEWCTBUS CO CTETIEHSMU C HATYPAJIbHBIMU MTOKA3aTEISIMHU.

[TpuMeHsTh MPU3HAKU JETMMOCTH, PA3I0KEHUE HA MHOKUTENIN HATYPaTbHbIX YHCET.

Pemate mpakTHKO-OpMEHTHPOBAHHBIE 3a/la4M, CBSI3aHHBIE C OTHOIICHWEM BEJIHYHH,
POTIOPIIMOHATTEHOCTHIO BEJINYHH, NPOIEHTaMH, MHTEPIIPETUPOBATh  PE3YIIBTATHI
pemieHus 3aady ¢ Y4ETOM OrpaHUYEHMI, CBSI3aHHBIX CO CBOMCTBAMH pacCMaTpPHBAEMbBIX
00BEKTOB.

AuredpanyecKkmne BbIPaKeHUs
Hcnonb30Bath aredOpandeckyto TEpPMUHOIOTHIO U CUMBOJIMKY, IPUMEHSTh €€ B Ipoliecce

OCBOCHMS yueOHOT0 MaTepuana.

HaxonuTh 3HaueHMst OYKBEHHBIX BBIpa)KEHHUH MPU 33aJJaHHBIX 3HAUEHUSIX IEPEMEHHBIX.

BeinonHATe npeoOpa3oBaHus 1€I0T0 BBIPAXKEHUS B MHOTOUIEH MPUBEICHHEM MOJOOHBIX
CJIaraeéMbIX, paCKpbhITHEM CKOOOK.

BBINONHATE yMHOXKEHHME OJHOWIEHA HAa MHOTOYIEH W MHOIO4YIeHa Ha MHOTOWIEH,
NPUMEHSTH (POPMYIIBI KBaJlpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcyecTBIATh pa3ioKEHUE MHOTOYJIEHOB HAa MHOXKMTEIW C IIOMOIIBIO BBIHECEHHUS 3a
CKOOKM OOIIer0 MHOXHUTEIS, TPYINIUPOBKU CJIaraéMblX, MPUMEHEHUs: (POpMys COKpAIIEHHOTO
YMHOKEHHS.

[IpumeHsTh mnpeoOpazoBaHMs MHOTOWICHOB JJIsl PpEHICHUS pPAa3IMYHbIX 3a7ad U3
MaTE€MaTHUKH, CMEKHBIX IIPEIMETOB, U3 PEaIbHON IPAKTUKH.

Hcnonp30BaTh CBOWCTBA CTENEHEN ¢ HATYPaJbHBIMH MTOKA3aTeIsIMU  JIJIsl IpeoOpa3oBaHUs

BBIPAKCHMUIA.
YpaBHeHus1 M HEpaBEHCTBA

PemaTte nuHEHHBIE ypaBHEHUs C OJHOM IMEPEMEHHOM, NPUMEHSSA MpPaBWIA MEPEX0aa OT
HCXOJHOIO YypaBHEHUS K PaBHOCWIBHOMY eMy. IIpoBepsaTs, fBIA€TCA 1M YHUCIO KOPHEM
YPaBHEHHS.



[TpumensTh rpaduueckre METObI IPHU PEIICHUN TUHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonOupare mpuUMEpHl Tap YWCEN, SBISIONIUXCS PEIICHUEM JIMHCHMHOTO YpaBHEHUS C
JIBYMsI IIEPEMEHHBIMHU.

Ctpouth B KOOPAMHATHOW IUIOCKOCTH TpaduK JHMHEWHOTO YypaBHEHUS C JBYMS
MIEPEMEHHBIMH, MOJIb3YSCh IPaUKOM, TPUBOUTH IPUMEPHI PEIIICHHS YPABHCHHUS.

Pemate cuctembl BYX JMHEHHBIX YpPaBHEHHMU C JABYMsSI NEPEMEHHBIMU, B TOM YHCIIE
rpagpuvecKy.

CocTaBiATh M pelIaTh JIMHEMHOE YpPAaBHEHHE WM CUCTEMY JIMHEHHBIX YpPaBHEHUU IO
YCIIOBHIO 3a/1ayd, WHTEPHPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJadyd IOJYYECHHBIN
pe3yJbTarT.

DOYyHKIUH

N300paxxatb Ha KOOPAMHATHOM MPSIMOM TOYKHU, COOTBETCTBYIOIME 3aJaHHBIM
KOOpJMHATAM, Jy4Yd, OTPE3KH, WHTEPBAJbl, 3alUChIBATh YHCJIOBBIE MPOMEKYTKH Ha
anreOpandeckoMm s3bIKe.

OTMeuaTh B KOOPAMHATHOM IUIOCKOCTH TOYKH TO 3aJaHHBIM KOOpJIWHATaM, CTPOUTH
rpaduku uHeHbIX GyHKkuuid. Ctpouts rpaduk GpyHKIINN ¥ = |X|.

OnuceiBaTh ¢ TOMOIIBIO PYHKIIMIA U3BECTHBIE 3aBUCUMOCTH MEXK/Ty BEIIMUNHAMMU:

CKOpPOCTb, BpEMs, pPACCTOSHHME, II€HA, KOJIMYECTBO, CTOMMOCTb, IMPOU3BOIUTEIBHOCTD,
BpeMsi, 00bEM paboTHI.

Haxomuts 3HaueHue GyHKIUH 110 3HAYCHUIO €€ apryMeHTa.

[Tonnmate rpaduueckuil cocod mpeacTaBieHUs M aHanu3a WHGOpPMAIUU, U3BJICKATh U
HMHTEPIPETUPOBATH HHPOPMALIHIO U3 TPadUKOB pPeaIbHbIX MPOIECCOB U 3aBUCUMOCTEH.

BeposiTHOCTB M CTATHCTHKA

YuraTe nH(bOpMAIUIO, IPEACTABICHHYIO B TAOIUIIaX, HA TUarpaMMax, MpeacTaBiIsaTh
JTAaHHBIE B BUJIE TaOJHUII, CTPOUTD JUATPAMMBbI (CTOJIOMKOBBIE (CTOIOYATHIE) i KPYTOBBIE) TIO
MacCUBaM 3HAYEHUM.

OnuceIBaTh U UHTEPIPETHUPOBATH PEATbHBIC YNCIIOBBIC JaHHBIC, IPECTABICHHBIC B
Tabynuax, Ha AMarpaMMmax, rpapukax.

Hcnonp30BatTh AJis ONKMCAaHUS JaHHBIX CTATUCTUYECKHE XapAaKTEPUCTUKH: CPEHEE
apudmeTnueckoe, MeraHa, HanOoJbIlIee U HANMEHbIIIee 3HAYCHUS, Pa3Max.

HmeTs mpeacTaBieHUE O CIy4alHON M3MEHUMBOCTH Ha TpHUMepax IIeH, (U3HUeCKHUxX
BEJIMYMH, AaHTPOIIOMETPUYECKUX JAHHBIX, HMMETh MPEACTABICHHUE O CTATHCTHYECKOU
YCTONYUBOCTH.

[IpeameTHBIE pE3yNBTATHI OCBOSHUS MPOTPAMMBI yU4eOHOTO Kypca K KOHITy oOydeHus B 8
KJacce:

Yuciaa 1 BLIYHCTICHUS

Hcnonp30BaTh HavyaJIbHBIE MPEICTABICHUS O MHOXECTBE JCHCTBUTEIBHBIX YHCEN IS
CpPaBHEHHMSI, OKPYTJICHUS M BBIYHCICHUHN, M300pa)kaTh EHCTBUTENBHBIE YWCIA TOYKAMU Ha
KOOPJIMHATHOW IIPSIMOM.

[IpumeHsaTy moHATHE apU(METUUECKOTO0 KBAIPATHOTO KOPHS, HAXOJWUTh KBaJpaTHHIC
KOPHH, UCTIOJIb3YS MPU HEOOXOAMMOCTH KAIBKYJISITOP, BBITIOIHATH MPE0OPa30BaHUS BhIPAKEHUMH,
coAEpKaINX KBaJPaTHbIE KOPHU, UCIIOJIb3YS CBOMCTBA KOPHEH.

Hcnonp30BaTh 3amvcu OONBIIMX M MajblX YUCENT C MOMOIIBIO JECATUYHBIX JIpoOel H

crenener uncua 10.



Anredpanyeckue BbIpasKeHHsI

[IpuMeHATh TMOHATHE CTENEHH C IeNbIM II0Ka3aTeleM, BBIOIHATH IMPEOOpPa30BaAHUA
BBIPKEHUH, COJIEPKAIIUX CTETICHHU C LIEJIBIM ITOKa3aTeNeM.

BbBINONHATE TOX/IECTBEHHbIE MPEOOpa30BaHUsl PAIMOHAIBHBIX BBIPAKCHHH HAa OCHOBE
MpaBWJI ACUCTBUI HAJl MHOTOWIEHAMH U anreOpanuyecKuMu JpoOsiMH.

PacknaapiBaTh KBaJIpaTHBIN TPEXUICH HA MHOKUTEIH.

[IpumensTe mnpeoOpa3oBaHUsl BBIPAKEHUIN i pEIICHUS Pa3IUYHbIX 3a7ad u3
MaTeMaTUKH, CMEXHBIX MPEIMETOB, U3 PEATbHOM MPAKTUKU.

YpaBHeHUS] U HEPABEHCTBA

Pemarb nuHeiiHble, KBaJpaTHbIE YpaBHEHUS U PAallMOHAIIbHBIE YPaBHEHUSI, CBOJISALINECS K
HUM, CUCTEMBI IBYX YPAaBHEHUH C IBYMS IEPEMEHHBIMH.

[TpoBoAUTH MpOCTEHIINE UCCIETOBAHMS YPABHEHUIM U CUCTEM YpaBHEHUM, B TOM YHCIIE C
NpUMEHEHHEM Trpa@UuecKux IMpeAcTaBiIeHUi (yCTaHABIMBAaTh, MMEET M YpaBHEHUE WIU
cucTeMa YpaBHEHUI peIIeHMs, €ClIi UIMEET, TO CKOJIBKO, ¥ ITpoYee).

[lepexoauth OT ciOBeCHOH (OPMYIMPOBKH 33Ja4l K €€ anreOpanueckoil Moaenn ¢
MIOMOIIIBI0  COCTABJICHHUSI YpPaBHEHHWsS WJIM CHCTEMBbl YypPaBHEHUH, WHTEPIPETUPOBATH B
COOTBETCTBUH C KOHTEKCTOM 33/1a4 TOJTYYCHHBIA PE3yJIbTaT.

[TprMeHsTh CBOMCTBA YUCIIOBBIX HEPABEHCTB ISl CPAaBHEHUS, OIICHKH, pellaTh JTHHEHHbIE
HEPAaBEHCTBA C OJHOM NEPEeMEHHOM U WX CHUCTEMbl, JaBaThb TpadUUYECKyI0 HILIIOCTPAIIIO
MHO>KECTBa pelICHII HepaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUHA

[ToHnMaTh 1 UCTIONIB30BaTh (PYHKIIMOHAIBHBIC TIOHATHS U S3bIK (TEPMUHBI, CHMBOJIMYECKHE
0003HaueHMsI), OTIPeNIeNATh 3HaUeHHE (PYHKIMH 10 3HAYEHUIO apryMEHTa, ONpeelsATh CBOMCTBA
¢ynkuuu no e€ rpapuky. CTpouTh rpaduKu 3JeMEHTapHBIX QYHKIUI BUA:

#

y= x’ Y= x?, Y= x?, Y= \/)_C' y=lx l, ONMUCHIBATh CBOMCTBA YHUCJIOBOM
byakuuu 1o e€ rpaduky.

BeposiTHOCTB M CTATHCTHKA

N3Bnekats u mpeoOpazoBbIBaTh HHPOPMAIINIO, TPEJCTABICHHYIO B BUJIE TA0JIHII,
IarpaMm, rpauKoB, IPEICTABISATE JaHHBIE B BHJIE TAOJIUII, TUarpaMM, rpadukos.

OnwuceIBaTh JaHHBIE C TIOMOIIBIO CTATUCTUYECKHUX ITOKA3aTeNei: CpeTHUX 3HAYCHUH 1 Mep
pacceuBaHus (pa3Max, JUCIIEPCUsl M CTAaHAAPTHOE OTKJIOHEHHUE).

HaxonuTh 4acTOTHI UHMCIIOBBIX 3HAYEHUH U YACTOTHI COOBITHI, B TOM YHUCIIE 10
pe3ysbTaTaM U3MEpPeHUN U HaOJII0ICHUH.

HaxoauTte BEposTHOCTH ClTyyailHBIX COOBITHII B OMBITaX, 3Hast BEPOSATHOCTH
AIIEMEHTAPHBIX COOBITHIA, B TOM YHCIIE B OMBITAX C PABHOBO3MOKHBIMHU JJIEMEHTAPHBIMH
COOBITHSIMH.

Hcnonp30Bath rpadguuecKie MOJIENH: AEPEBO CIIYUaHHOTO IKCIIEPUMEHTA, JHarpaMMbl
Diisiepa, 4ncaoBas npsmasl.

OnepupoBaTh MOHATUSMH: MHOKECTBO, IIOJAMHOKECTBO, BHIIOJIHSATH ONEpallui HaJ
MHOXECTBaMU: 00bEMHEHNE, IIepeceueHuUe, JOMOTHEHNE, IEPEUNCIIATh YIEMEHThl MHOXKECTB,
IPUMEHSTH CBOMCTBA MHOXKECTB.

Hcnonb3oBate rpaduyeckoe MpeACTAaBICHUE MHOXKECTB M CBS3€H MEXIy HUMHU  JUIsS
ONKCAHMs TPOLIECCOB U SIBJICHUW, B TOM YHCIE NPU PELUICHUU 33Jad U3 JIPYruxX Y4eOHBIX
MPEIMETOB U KYPCOB.



[TpenmerHble pe3ysnbTaThl OCBOCHMS MPOrpaMMbl Y4eOHOrO Kypca K KOHIly oOyueHHs B 9
KJ1acce:

Yuciia 1 BbIYUCICHUSA

CpaBHUBATh U YIOPSAI0UYNBATH PAllMOHAIBHbBIE U HPPALIOHAJIbHBIE YUCIIA.

BrimonsaTe apudmernyeckue ASWCTBUS C PALMOHAIBHBIMH YHCIIAMH, COYETasi yCTHBIC U
IIMCbMEHHBIEC IPUEMBI, BBIIIOJIHATH BBIYMCIICHUS ¢ UPPALMOHAIBHBIMU YHCIIAMH.

HaxonuTh 3Ha4€HUs CTENCHEW C LENbIMU NOKA3aTEIIIMA U KOPHEW, BBIYUCIIATh 3HAYCHHUS
YHCJIOBBIX BBIPAKCHUM.

OKpyrisiTh ACUCTBUTEIBHBIE YHNCIA, BBINOJHATH IPUKHUIKY pE3yJIbTaTa BbIYMCICHUM,
OLICHKY YHCIIOBBIX BBIPAKCHUM.

YpaBHeHHUs M HEpaABEHCTBA

Pemare nuHElHBIE M KBaJpaTHbIE YpPaBHEHUS, YPAaBHEHMs, CBOZIAIIMECS K HUM,
npocTeinme ApoOHO-PaMOHAIbHbIE YPaBHEHHUS.

Pemarb cuctemsl IBYX JMHEMHBIX YpPaBHEHUU C JBYMsI NIEPEMEHHBIMU M CHUCTEMBI JIBYX
YPaBHEHUH, B KOTOPBIX OJJHO YPaBHEHHUE HE SIBJIACTCS JINHEUHBIM.

Pemate TekcTOBBIE 3amaud  anreOpaMvecKuM CIIOCOOOM C TIOMOUIBIO COCTABIICHHS
YPAaBHEHUS UJIU CUCTEMBI IBYX YPAaBHEHHM C JBYMS IIEPEMEHHBIMHU.

IIpoBOINTH MPOCTEMIINE UCCIECOBAHUS YPABHEHUN U CUCTEM YPaBHEHMI, B TOM YHCIIE C
OpUMEHEHHeM TIpadUUecKuX TMpeACTaBIeHU (ycTaHaBIMBaTh, MMEET JM YpaBHEHUE WU
cucTeMa YpaBHEHUI peleHus, eClii UMEET, TO CKOJIbKO, U IIpoyee).

Pemate JsnHeliHbIE HEpaBeHCTBA, KBAJpaTHbIE HEPABEHCTBA, H300pa)xkaTh pelIeHUEe
HEPAaBEHCTB HA YMCJIOBOM IIPSIMOM, 3alIMCBIBATH PEIIEHUE C IIOMOIIBIO CHUMBOJIOB.

Pemate cucTemMbl JIMHEWHBIX HEPABEHCTB, CHUCTEMBl HEPABEHCTB, BKIIIOYAOIIHE
KBaJIpaTHOE HEPAaBEHCTBO, M300pa)kaTh PELICHHE CUCTEMbl HEPABEHCTB HA YMCIIOBOW MPSIMOMH,
3alUCBIBATh PEIICHHE C TOMOIIBK CUMBOJIOB.

Hcrnonb30BaTh HEPABEHCTBA MPU PEIICHUH PA3JIMYHBIX 3a/1a4.

DOyHKIUHA

Pacnio3HaBaTh GyHKINMU U3y4yeHHBIX BUJIOB. [I0Ka3bIBaTh CXEMAaTHUECKU PACHOIOKEHHUE Ha

KOOpJAMHATHON IJIOCKOCTH rpaduKoB byHKInH BUJA! y = &x,
y=fax+b,y=§,y=ax2+bx+c,y=x3,y=\/??,y=|x| 5
3aBHCUMOCTH OT 3Ha4eHUH K03()(PUIIMEHTOB, ONMMCHIBATH CBOMCTBA (DYHKIIUH.

Crpouth u u300paxaTb cxeMaTHYeCKU IpadUKH KBaApaTUUYHBIX (DYHKLMH, ONUCHIBATH
CBOICTBa KBaJIpaTUUHbBIX (PYHKUIUN MO UX rpauKam.

Pacno3naBaTh  KkBajgpaTuuyHyl0o (QyHKIMIO TI0 (opmyrne, NPUBOAUTH MPHUMEPHI
KBaJIpaTUUHBIX QYHKIUI U3 peanbHON )KU3HH, PU3UKU, TEOMETPHUH.

YucaoBble MOCIEI0BATEILHOCTH H IPOrPecCUH

Pacno3naBaTh apupMETHUECKYI0 U T€OMETPUUYECKYIO MPOTPECCUU MPHU Pa3HbIX crocodax
3aJJaHuUs.

BbINOTHATE BBIUMCIEHHSI C HCIOJNB30BaHHEM (OPMYJT Nn-ro 4ieHa apupMeTH4ecKod u
TFEOMETPUUECKOH MPOTPECCUI, CyMMBI IIEPBBIX N UJIEHOB.

N300pakaTh WieHbl NOCIEI0BATEIBHOCTH TOYKAMH HA KOOPIMHATHON TIOCKOCTH.

Pemats 3aaun, CBsI3aHHBIE C YMCIOBBIMU I10CIIEJOBATEILHOCTAMHU, B TOM UUCIIE 3a/1a4H U3
peasbHOM JKU3HU (C UCTIONIBb30BaHUEM KAJBKYIATOPA, IUPPOBBIX TEXHOJIOTH).

BeposiTHOCTB M cTATHCTHKA



W3Bnekats U mpeoOpa3oBbIBaTh HHPOPMAIIHUIO, PEJCTABIECHHYIO B PAa3IMYHbIX
UCTOYHHUKAX B BUJE TAOIUII, AUAarpamMMm, rpaduKoB, IPEACTABIAThH JaHHbBIC B BUJE TAOIHII,
Jarpamm, rpaukos.

Pemrate 3agaun oprann30BaHHBIM IEpeOOPOM BaPHAHTOB, a TAKXKE C MCIIOJIb30BAaHUEM
KOMOMHATOPHBIX [TPaBWJI U METOJOB.

Hcrnonb30BaTh onucaTenbHble XapaKTEPUCTUKH JUIsI MACCUBOB YMCIIOBBIX JIAaHHBIX, B TOM
4UCJIE CPEAHUE 3HAYCHUS U MEPBl PACCEUBAHMSL.

HaxoauTb 4acTOThI 3HaU€HUH M YaCTOThI COOBITHS, B TOM YHCJIE MOJIb3YICh pe3yJibTaTaMu
POBEAEHHBIX U3MEPEHUN U HAOIIOACHUIA.

HaxoauTb BepOsITHOCTH CITydalHBIX COOBITUN B U3YUYEHHBIX OIbITaX, B TOM YHCIIE B
OTbITaX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMH, B CEPUSIX UCIIBITAHUN 10 TIEPBOTO
ycnexa, B CepusX UCHbITaHUN bepHyin.

NmeTs peacTaBiieHUE O CIIy4YalHOW BEJIMYMHE U O PACHPEICIICHUN BEPOSTHOCTEM.

HmeTh npeacTaBiieHue 0 3aKOHE OOJIBIINX YHUCEN KaK O MPOSBIEHUN 3aKOHOMEPHOCTHU B
CIIy4aifHOM U3MEHYMBOCTHU M O POJIM 3aKOHA OOJIBIINX YHCENT B MIPUPOJIE U OOIIECTBE.

INPEAMETHBIE PE3YJIbTATBI KYPCA «'EOMETPHUA 7-9»

[IpenmeTHbIe pe3ynbTaThl OCBOGHUS MPOrpaMMBbl YI€OHOTO Kypca K KOHIly oOy4deHus B 7
KJ1acce:

Pacno3naBarte W3ydeHHBIE TE€OMETPHUECKHE (UTYpPBL, ONpPEACTATh UX B3AHMMHOE
pacnosoxeHue, nu300paxarb IeoMeTpUUYeCKHe (QUIYpbI, BBIIOJIHATh YEPTEXKU IO YCIOBHIO
3amaun. VI3MepsaTh JIMHEHHBIE W YIVIOBBIE BEJIIMYMHBI. Pemare 3agayd  Ha BBIYMCICHUE JUIMH
OTPE3KOB U BEJIUYHUH YIJIOB.

Jlenatb rpyOyr0 OLIEHKY JMHEWHBIX M YITIOBBIX BEJIMYMH MPEIMETOB B pealbHOW JKU3HHU,
pa3MepoB NMPUPOJHBIX 00BEKTOB. PaznuuaTh pasMepsl ’TUX OOBEKTOB IO MOPSAAKY BEJIUYUHBI.

CTpouTh 4epTekH K TEOMETPUUECKUM 3a1a4aM.

ITonp30BaTbCcs NPU3HAKAMU PABEHCTBA TPEYIOJIBHUKOB, HCIOJIB30BaTh IIPU3HAKU U
CBOMCTBa paBHOOEAPEHHBIX TPEYTOJILHUKOB MPU PELICHUH 3a/1a4.

[IpoBOANTH JIOTHYECKHUE PACCYKIECHUS C UCIOJIBb30BAHMEM IT'€OMETPUUECKUX TEOPEM.

[Tonp30BaTbcsl NpHU3HAKAMM PABEHCTBA NPSIMOYIOJIBHBIX TPEYTOJIBHUKOB, CBOWCTBOM
MEJIMaHbl, TNPOBEIEHHON K THUIIOTEHY3€ NPSIMOYIOJBHOIO TPEYrOJIbHUKA, B pELICHUU
F€OMETPUYECKHX 3a/1ad.

OmnpenensaTh MapauieNbHOCTh MPSMBIX C MOMOLIBIO YIJTIOB, KOTOpbIE 00pa3yeT ¢ HUMHU
cexymas. OnpenensaTs NapamuieIbHOCTh MPSAMBIX C IIOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK IPYroil MpsIMOM.

Pemate 3a1aun Ha Ki1eT4aToi Oymare.

[IpoBOANTH BBIUMCIEHHUS M HAXOAWTh YUCIOBbIE M OyKBEHHBbIE 3HAUYEHUS YIJIOB B
F€OMETPUYECKUX  3aJa4aX C  HCIOJB30BAHMEM CYMMBbl  YIJIOB  TPEYrOJBHUKOB H
MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX INPU MEPECEYCHMM [BYX MapaliebHbIX
MPSIMBIX CEKyIel. PemaTe mpakTnueckue 3aa4d Ha HaX0KJICHHE YTIIOB.

Brnaners moHATHEM reOMETPUYECKOr0 MeCTa TOYEK. YMETh ONpeAessTh OUCCEKTPHUCY yIiia
U CEpPEIVHHBINA MEPIEHIUKYIISIP K OTPE3KY KaK T€OMETPUUYECKHUE MECTA TOYEK.

@opMyIHMpOBaTh ONPEACICHUS OKPYKHOCTU MU Kpyra, XOpAbl U AUAMETPA OKPYKHOCTH,
II0JIb30BaThCA UX CBOMCTBAMU. ¥ METh IIPUMEHATH 3TH CBOWMCTBA IIPU PELICHUU 3a4a4.



Bnagers moHsATHEM ONMCAHHOM OKOJIO TPEYTOJIBHHKA OKPYKHOCTH, YMETh HAXOIHUTH €€
ueHtp. [lonp3oBarbes pakTamMu O TOM, YTO OMCCEKTPHUCHI YIIIOB TPEYTOJIbHUKA NEPECEKAr0TCs B
OJHOM TOYKE, MU O TOM, 4YTO CEpPEAUHHBIE MEPIECHIUKYIAPbl K CTOPOHAM TpPEYrOJIbHUKA
IIEPECEKAIOTCS B OJTHOM TOUKE.

Biagers mnoHATHEM KacaTeIbHOM K OKPYKHOCTH, IIOJI30BaTbCsd TEOPEMOM 0
NEPIECHIUKYJIAPHOCTH KAacaTeNbHON U paguyca, IPOBEAEHHOTO K TOUKE KACaHUS.

[losnb30BaTbecd  NMPOCTEHIIMMM — I€OMETPUYECKMMM  HEpPaBEHCTBAMM, IIOHMMAaTh HX
IIPAKTUYECKUM CMBICIL.

IIpoBOAUTH OCHOBHBIE T€OMETPUYECKHUE IIOCTPOCHUS C IOMOIIBIO IUPKYJIA U JIMHEHKH.

[IpenmeTHbIie pe3ynbTaThl OCBOCHHS MPOTPaMMbl Y4€OHOTO Kypca K KOHIYy oOy4yeHHs B 8
KJ1acce:

PacriozHaBaTh OCHOBHBIE BMJIbI YETHIPEXYTOJBHUKOB, HUX 3JIEMEHTHI, IOJb30BaThCA HX
CBOWCTBaMM IIPU PELICHUN T€OMETPUUYECKHX 3aay.

[IpuMeHATH CBOMCTBa TOYKM IE€peceYeHUss MeIuaH TpeyrojibHUKa (LIEHTpa Macc) B
peleHnH 3ajau.

Brnaners nmonsTHeM cpeqHeW JMHUU TPEYroJbHMKA W Tpamelyy, IPUMEHITh UX CBOMCTBa
IIpY pelIeHud reoMerpuyeckux 3anad. [lonme3oBarbecs Teopemonn dameca U TeopeMon 0O
IIPOINOPLIMOHANIBHBIX OTPE3KaX, MPUMEHSATh UX Ul PELIEHUS IPAKTUUECKUX 3ajau.

[TpuMeHsATHh MPU3HAKH MTOIO0US TPEYTOJILHUKOB B PEIICHUH TEOMETPUIECKUX 3a/1a4.

[Tonmp3oBatbest Teopemoit [ludaropa st pemieHHss T€OMETPHYECKUX W MPAKTHUYECKUX
3ama4. CTpouTh MaTeMaTHYECKYI0 MOJIENb B NMPAKTUYECKUX 3a/ayaxX, CaMOCTOSITEIBHO JeNaTh
4epTEX U HAXOJUTh COOTBETCTBYIOIINE JUIMHBI.

Bnagers moHATHAMH CHHYCAa, KOCHHYCa M TaHITE€HCA OCTPOrO yIjia NpSAMOYTOJbHOTO
TpeyrojabHuka. [101630BaThCS 3TUMHU MOHATUSMHU JUIsl PELICHUS TPAKTHUYECKUX 3a]ad.

Bbruucnare  (pa3auuHbIME - cioco0amM)  IUIOIIAAb  TPEYroJIbHUKA W IUIOIIAJH
MHOTOYTOJBHBIX  Quryp (Monab3ysach, TJ€ HEOOXOAuMO, KalabKyisiTopoMm). [IpumeHsTH
MIOJIyY€HHbIE YMEHMSI B IPAKTUYECKUX 3a/1ayax.

Bnagerp MOHATHSMHM BIMCAaHHOTO M LEHTPAJIbHOIO yIJa, UCIOJIB30BAaTh TEOPEMBI O
BIIMCAHHBIX yIJax, yriiax MeXay XOopAaMu (CEeKyIIMMH) U yIiie MeXAy KacaTelbHOW U XOpAou
IIPY PELICHUN T€OMETPUYECKUX 3a/1ay.

Bnagers MOHATHEM ONMCAHHOIO YETBHIPEXYTOJIBHHKA, IPUMEHATh CBOMCTBA ONMCAHHOIO
YETBIPEXYTOJIbHUKA IIPU PEIICHUH 3a]1a4.

[IpuMeHsTh MOJIydE€HHBIE 3HAHUS Ha MPAKTUKE — CTPOUTh MATEMATUYECKHUE MOJENH AJIs
3a/1a4 peanbHON KU3HU U MPOBOJIUTH COOTBETCTBYIOIINE BHIYMCIECHUS C MPUMEHEHUEM Mo100us
U TPUTOHOMETPUH (TOIB3YSICh, I'/Ie HEOOXOUMO, KaJIbKYJIATOPOM).

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS MPOTrPaMMbI Y4EOHOTO Kypca K KOHILy 00y4eHHs B 9
KJ1acce:

3HaTh TPUTOHOMETPUYECKHE (YHKIIMU OCTPBHIX VYIJIOB, HAXOOUTh C WX IOMOIIBIO
pa3IUYHbIE  AJIEMEHTHI  MPSIMOYTOJIBHOTO  TPEYroJbHUKA  («peIIeHHe  MPSIMOYTOJIbHBIX
TPEYTONBHUKOBY). HaxonuTh (C MOMOIIBIO KAIBKYJISATOpA) AJIMHBI U YTIIBI JJI HETaOIHMYHBIX
3HAUCHUM.



ITonp3oBaTbes (popMynaMu NPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM TOKAECTBOM
JUISL HAXOXKICHUS COOTHOIIEHUM MEX1Y TPUTOHOMETPUYECKUMH BEITMYMHAMM.

Hcnonbs30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUIS HaXOXICHUS Pa3JIMYHBIX 3JIEMEHTOB
TPEYTOJIbHUKA («PELIEHUE TPEYroJbHUKOB»), IPUMEHSITh WX MPU PELICHUH T'€OMETPUUYECKUX
3a1a4.

Brnaners nonsatusMu npeodpazoBaHus 000U, COOTBETCTBEHHBIX 3JIEMEHTOB IOJOOHBIX
¢uryp. ITonp3oBaTbes cBOMCTBAMHU 110100Us TPOU3BOJIBHBIX (DUTYp, YMETh BBIYUCIIATH JJIMHBI U
HaXOJAUTh YIJbl y MoA0OHbIX ¢uryp. IlpumensTs cBoiicTBa mogo0us B MPaKTHUECKUX 3a/adax.
YMeTh NpUBOANUTE MPUMEPHI OJOOHBIX (PUTYP B OKpYXKaroILEeM MHpE.

ITonbp30BaTbCst TEOpEMaMH O MPOU3BEACHUU OTPE3KOB XOpPI, O IIPOU3BEICHUU OTPE3KOB
CEKYILHX, O KBaJpaTe KacaTeJIbHOM.

[Tonp30BaTbcss BEKTOpaMH, IOHMMAaThb WX TEOMETPUYECKUNA U (PU3HUECKUI CMBICT,
MPUMEHITh UX B PEUICHUM T'€OMETpUYECKUX U (u3mdeckux 3anad. [IpuMeHsATH ckajsipHOE
IIPOU3BE/ICHNE BEKTOPOB AJIs HAXO0XICHUS JUIMH U YTJIOB.

Ilosnp30BaTbcs METONOM KOOPIMHAT HA IUIOCKOCTH, IPUMEHSTb €ro B PEIICHUU
TFE€OMETPUUYECKUX U NIPAKTUYECKUX 3a]a4.

Bnagers MOHATUAMU IPAaBUIBHOTO MHOTOYTOJIBHMKA, JJIMHBI OKPYXKHOCTH, JJIUHBI TyTH
OKPY’KHOCTH M paJUaHHOM MeEpbl YIVIA, YMETh BBIUMCIATH IUIOIIAJAL KpPyra M €ro 4acrem.
[IpuMeHATH MOTyYEeHHbIE YMEHHS B IPAKTUYECKUX 3a1adax.

Haxomute ocu (WM LEHTPBI) CUMMETPUHM (DUTYp, TPUMEHATH JBHKCHHS IUIOCKOCTH B
MIPOCTEUIINX CITyYasX.

[IpuMeHSTh MONYYEHHBIE 3HAHMS HAa NPAKTHKE — CTPOMTh MATEMaTHYECKHE MOAEIHU IS
3aJa4u peajbHOM KU3HU U POBOJUTH COOTBETCTBYIOINE BBIYUCICHHUS C MPUMEHEHHEM MO00US
U TPUTOHOMETPUYECKUX (PYHKIMH (TONB3YSCh, I71€ HEOOX0IMMO, KAJIbKYJIITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

AJI'EBPA

7 KJIACC

HaumenoBanmue pasaena
(TeMBbI) Kypca

Koan4gecTBO 4acoB

AnreOpandecKre BEIPaKCHHS 8
VpaBHEHUS C OJJHIM HEU3BECTHBIM 8
OIHOYWIEHBI U MHOTOYWIEHBI 16
Pa3noxeHre MHOTOWICHOB Ha MHOXKHUTENIH 18
Anrebpanyeckue 1poou 20
Uluneitnas Gynkuus u ee rpadux 10
CucTeMbl IByX ypaBHEHUH C IBYMsI HEU3BECTHBIMU 10
[IpencraBienue naHHbix. OnucaTenbHas CTaTUCTHKA BBeeHue B 7
reopuio rpados
BeposTHOCTB M 4acTOTa CIy4aifHOTO COOBITHS 3
[loBTOpEeHUNE 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102
8 KJIACC

HaunmeHnoBaHue pasaesa KonuyectBo yacos

(Tembl) Kypca

Hepasencrsa 15
[TpuGmKeHHbIE BEIYUCICHHS 8
KBanpaTHble KOpHU 12
KBanpaTHble ypaBHEHUS 25
KBanpatuunas QyHKIMsS 14
KBaznpaTHblEe HEpaBEHCTBA 10
OnwucarenpHast craTUCTHKA. PaccenBanne JaHHBIX. MHOXKECTBa 6
BeposTHOCTH citydaitHoTo coObITHs. CiydaiiHble COOBITHS 10
[loBTOpEeHHE 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102




9 KJIACC

HaumenoBanue pa3aesa KosauyecTBo yacos
(TeMBbI) Kypca
CterneHs ¢ paluoHAIbHBIM MTOKa3aTelieM 11
CrenieHHast PyHKIUSA 14
[Iporpeccuu 18
DneMeHThl KoMOUHAaTOpUKH. ['eoMeTpruueckas BepoATHOCTb 10
CiydaiiHble COOBITHS. 13
CrnyuaiiHasi BeIMYMHA 11
MHOXeCTBa, J0THKa 15
[loBTOpEeHUE 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102

TEMATUYECKOE INTAHUPOBAHHUE KYPCA «'EOMETPUMU 7-9»

7 KJIIACC
HaumenoBaHue pa3jaesa
KosmuecTBo yacos
(TemMBI) Kypca

[Ipocreiimue reomerpuyeckue ¢GUIyppl M UX CBoicTBa. l3MmepeHue 14
F€OMETPUUECKUX BEIMYUH

TpeyronbHuKH 22
[TapamienpHble MpsIMbIE, CYMMa yIJIOB TPEYTOJIbHUKA 14
Okpy>KHOCTb U KpyrT. ['eoMeTprueckre moCcTpoeHUs 14
[ToBTOpeHue, 06001IeHNE 3HAHUI 4
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68

8 KJIACC
HaumenoBaHue pa3jaesia
KoaudecTBO yacoB
(TeMBI) Kypca
HeThIpEXyroJbHUKN 12
Teopema ®aneca u TeopeMa 0 MPOMOPLIUOHAIBHBIX OTPE3Kax, MOJOOHBIC 15
TPEYTOJIbHUKA
[Mmomans. Haxoxxnenue muiomanei TPEeyroJbHUKOB W MHOTOYTOJIbHBIX 14

¢uryp. [lnomanu nogo6HbIX GUryp




Teopema ITudaropa u Havaga TPUTOHOMETPUH 10
YTibl B OKpY>KHOCTH. BrnucaHHble M ONMUCAHHBIE YETHIPEXYTOJbHUKHU. 13
KacarenbHbie K okpykHOCTH. Kacanue okpyxHOCTEH
[ToBTOpeHME, 0000IIEHNE 3HAHUI 4
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
9 KJIACC
HaumenoBanme pa3jaena
KosanuecTBo 4acon
(TeMBI) Kypca
Tpuronomerpusi. TeopemMbl KOCMHYCOB M  CHHYCOB. Perienue 16
TPEYrOJIbHUKOB
[TpeobpazoBanue mo06usi. MeTpuueckre COOTHOIICHUS B OKPYKHOCTH 10
BexTops! 12
JlexapTOBBI KOOPJUHATHI HA IJIOCKOCTH 9
[TpaBuiibHBIE MHOTOYTONBHUKH. J[MHA OKPY)KHOCTH U IUIOMIA/Ib KpyTra. g
Brrunciienue miommaaei
JIBUKEHMSI TITIOCKOCTH 6
[ToBTOpeHUE, 0000IIEHNE, CHCTEMAaTH3aIUsl 3HAHUI 7
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




