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Paboyaa nporpamma no ydyebHomy npeamety «MatemaTtuKa (anrebpa, reomeTtpusa)»
ana  7-9 knaccos ¢ 6a30BbIM M3y4EHMEM MATEMATUKM COCTaBNeHa B COOTBETCTBUW C
benepanbHbIM  KOMMNOHEHTOM [OCYyAapCTBEHHOrO CTaHZapTa cpeaHero (NosHoro)
obuwero obpasoBaHWs Ha OCHOBe aBTOPCKMX nporpamm HO.H. MakapbiyeBa, H.T.
MuHaok n ap.: «lporpammbl 06LLe06pa3oBaTenbHbIX yypexkageHuin. Anrebpa. 7-9
Knaccbl» (Mporpammbl 0bLieobpasoBaTenbHbIX yupexaeHnin. Anrebpa. 7-9 knaccbl /
coct. T.A. bBypmuctposa. — M.: lpoceeweHne, 2009), 1 Ha OCHOBE NPOrpammbl
N.C.AtaHacaHa, B.®.byty3os, C.6.Kagomues u ap. Nporpamma no reomeTpun.7-9 Knacc
(Mporpammsbl 0b6weobpazoBaTenbHbIX yuyperkaeHnin. feometpusa. 7 — 9 knaccbl./ cocT.
Bypmuctposa T.A.-M.: MpoceeweHne, 2009r.).

Mporpamma Kypca paccumtaHa Ha 510 yacos

Knacc Konnyectso Yacos no yue6HOMY naaHy KoaunyecTtso 4acos B HeJento
7 170 5
8 170 5
9 170 5

Pabouyas nporpamma npegHasHayeHa AnA opraHuMsauuu npouecca obydeHns no YMK
H.FOMakapblues 1 gp.,J1.C.ATaHacaH v ap.

1. Mporpamma ana obueobpasoBaTebHbIX y4pexaeHuin. Anrebpa. 7-9 knacchl
2. Nporpamma gns obueobpasoBaTenbHbIX yupexaeHnin. Ffeometpua. 7-9 Knaccol

3. Anrebpa 9Kknacc: yuyebHUK Aana obuieobpasosar. opraHusaumii/HO.H.Makapblues,
H.l.Mungtok,K.N.Hewkos,C.b.CysopoBa; nog pen.C.A.TenakoBckoro.-2 -e n3g,.,
M.:MpoceeweHne.2015.-287 c.

4.feomeTpusa 7-9knacc: y4yebHuk obuieobpasosat. yupexaeHuir//1.C.AtaHacaH, B.®.byty3os,
C.b.Kagomues v gp..-16 -e. M.:MpocseweHne 2006.-384 ¢

«Anrebpa» (6a30Bbi ypoBEHD)

B 7-9 Knaccax

IThanupyemoie pe3ynbmamot 0cé0eHUs yuedH020 npeomema
Yuawueca 7-9 knaccoe oonscuvt 3namo:
CyWw,ecCTBO MNOHATUA MAaTEMATUYECKOIO AO0Ka3aTeNNbCTBA, NPUMEPDbI A0KA3aTE/IbCTB;
Cyw,ecCTBO MOHATHUA aNTOPUTMa,; NpUMepbl arTOPUTMOB;
KaK MCNO/b3yHOTCA MaTeMaTUHECKNE d)OpMYI'IbI, YPaBHEHNA WU HEpPaBEHCTBA; NpPpUMepPbl UX
npuMeHeHnA onAa peweHna mateMaTn4yeCkUX N NPakKTUHECKUX 3a4ay;
> KaK maTemaTuyeckm onpegeneHHble d)YHKLI,I/IM MOTryT OnucbiBatb peasibHbleé 3aBUCUMMOCTU,
npneoaAnUTb NPUMeEpPbI TAaKOITo ONUCaHUA;
> KaK I'IOTpe6HOCTVI NPaKTUKN NpuBenn mateMmaTUYeCKyto HayKy K HeO6XOAVIMOCTM pacwmnpeHna
MOHATUA YNCNa,

Y VYV




» CMbICN  unaeanusauuu, NO3BOAAOWLIEN pewaTb 3a4ayv  peanbHON  AeNCTBUTE/bHOCTM
MaTEMATMYECKMMN METOAaMM, MPUMEPBI OLUMOOK, BO3HMKAIOLWMX NPU Naeanmsaumm;
> BEPOATHOCTHbIN XapaKTep MHOMMX 3aKOHOMEPHOCTEM OKPYMKaloWero Mmwupa; npuvmMmepsl
CTAaTUCTUYECKMX 3aKOHOMEPHOCTEN M BbIBOAOB.
Yuawjueca 7-9 Knaccoe 00m#HbI ymems:

» cocTaBnaTb bGyKBEHHble BbIpa)KeHUs W Gopmyabl NO YCAOBMAM 334ay; OCYLLEeCTBAATb B
BblpaXKeHMAX K dopmynax uUMCAOBble MNOACTAHOBKM W BbIMOJHATL COOTBETCTBYHOLLME
BbIYMCNIEHUA, OCYLLECTBAATb NOACTAHOBKY OZIHOMO BbIPAXKEHUA B APYroe; BblpaKaTb U3 dopmyn
OZlHY NepeMeHHYI0 Yepes OCTasIbHbIE;

»  BbINOMHATb OCHOBHbIE AEWCTBUA CO CTEMEHAMM C LebiIMU NOKa3aTeNaMMU, C MHOTOUYIEHAMU U C
anrebpanueckumn  apobAMK;  BbINOJMHATL  PA3/IOKEHME MHOIOY/IEHOB Ha  MHOXWUTENU;
BbINOJIHATL TOXAECTBEHHbIE NPE0bPa30BaHMA PALLMOHANBHbIX BblPAXKEHWI;

» TMPUMEHATb CBOWCTBA apUPMETMUECKMX KBaAPaTHbIX KOPHEN ANA BblUMC/AEHWUA 3HAYEHUI U
Npeobpa3oBaHUN YNCNOBBIX BbIPAXKEHWUI, COAEPIKALLMX KBALPATHLIE KOPHMU;

» pelwwaTb MHENHble, KBaApPaTHbIE YPaBHEHMSA U PaLMOHabHblEe YPaBHEHMA, CBOAALMECA K HUM,
CUCTEMbI ABYX IMHENHbIX YPAaBHEHWUIN N HEC/TOXKHbIE HEJIMHENHbIE CUCTEMDbI;

»  peluaTb IMHENHble N KBaApaTHble HEPaBEHCTBA C OAHON NEePeMEHHOMN M UX CUCTEMbI;

» pacnosHaBaTb apudMeTMYEeCKMe W TeoMeTpUYecKkMe MNpPorpeccuu; pewatb 3agauy  C
npumeHeHnem GopMybl OBLLETFO YEHA U CYMMbl HECKOJIbKMX NEPBbLIX Y/IEHOB;

» pewaTb TEKCTOBble 3aJdayn anrebpavyeckMm MeToZO0M, WMHTEPMNPETUPOBATb MNOJYYEHHbIN
pe3ynbTaT, NPOBOAUTb OTOOP peLleHUi, ucxoaa us GopMyIMPOBKM 3343a4u;

» 1306paXkaTb YMCNA TOYKAMM HA KOOPAMHATHOW NPAMOIL;

» onpeaenatb KOOPAMHATbl TOYKU MNAOCKOCTMU, CTPOUTb TOYKM C 3a4aHHbIMM KOOpAMHATamMMu;
n306parkaTb MHOMECTBO PeLUEHNI IMHENHOIO HepPaBEHCTBa;

> HaxoAuTb 3HadeHuna GyHKUMKM, 3adaHHON dopmynoit, Tabauuel, rpadpukom No ee aprymeHTy;
Haxo4MTb 3HAYEHME apryMeHTa No 3HaYeHUO0 QYHKLUNN, 3a4aHHON rpadmrKkom unm Tabaunuen;

» onpeaenatb CBOWCTBA PpYHKUMM NO ee rpaduKy; NPUMEHATb rpaduyeckme NpeacTaBaeHnn npu
peLleHnmn ypaBHEHWI, CUCTEM, HEPABEHCTB;

» OMUCbIBaTb CBOMCTBA U3YYEHHbIX GYHKLMIA, CTPOUTL UX TPadUKK;

HCMOJb30BATH NPUOOPETEHHbIE 3HAHUS U YMEHHUSI B MPAKTHYECKOH NeITeJIbHOCTH U MOBCETHEBHOM

SKM3HU JJI51:

e  BbINOJIHEHMA pacyeToB No GOpPMyam, COCTaBaeHUA GOPMYJ, BbIPAXKAIOLWMX 3aBUCUMOCTU MEXAY
peanbHbIMU BEIMYMHAMM; HAXOXKAEHUS HYXKHOW GOPMYJIbl B CNPABOYHbIX MaTepuanax;

e  MOAENVNPOBAHMA MPAKTUYECKMX CUTyauMA M UCCNeS0BaHUM  MOCTPOEHHbIX Moaenen ¢

MCNoNb30BaHWEM annapaTa anrebpol;

e  OMMUCAHWA 3aBUCUMOCTEN MeKAY GU3MUYECKMMMN BEANYMHAMM COOTBETCTBYOWMMKU GOpMyaamm npu
nccnef0BaHNN HECNIOMKHbIX MPAKTUYECKUX CUTYALNIA;
e VHTepnpeTaumm rpadMKoOB peasnbHbIX 3aBUCUMOCTEN MEXKAY BEIMYMHAMM

CopeprkaHue nporpammbl nNo anrebpe
7 Knacc
1. BbipakeHUA, TOXKAECTBA, YPpaBHEHMUA.

Yucnosble BbipaKeHUA W BbIParKEHUA C nepemeHHbiMU. MpocTeiiwmne nNpeobpasoBaHMA BbipaxKeHUN.
YpaBHeHWe C OAHMM HEW3BECTHbIM U €ro KOpPeHb, IMHENHOEe ypaBHeHWe. PelleHue 3a4ady MeTOA0M
ypaBHeHui. Llenb — cuctemaTMsmpoBaTb M 0600WKTL CBeAeHWA O MpeobpasoBaHWK BbIPAXKEHUN U
pelweHnn ypaBHEHUI C OOHUM HEW3BECTHbIM, MOJyYEHHble YYaWMMMUCA B Kypce MaTemaTuku 5,6
KnaccoB.3HaTb KaKMe 4ucna ABAAITCA UEeNbiMKW, APO6HbIMM, PaUMOHANbHLIMKU, MONOKUTENbHBIMM,
OTpULATENbHBIMM U Ap.; CBOWCTBA AEUCTBMI Hag, UMCAaMW; 3HATb M MOHMMaATb TEPMWHBI KYMUCIOBOE



BbIPaYKEHME», «BbIPAXKEHUE C NEPEMEHHbIMUY», «3HAYEHWNE BbIPAXKEHUNA», TOXKAECTBO, KTOXAECTBEHHbIE
npeobpa3oBaHUA».

YMeTb OCyLLEeCTBASATb B  OYKBEHHbIX BbIPAXKEHUAX UYMC/IOBble MNOACTAHOBKM U BbIMOJHATD
COOTBETCTBYIOLLME BbIYUCNEHMA; CPABHMBATb 3HAYEHUA OYKBEHHbIX BbIPAXKEHUM MNPU  3aAaHHbIX
3HAYEHMAX BXOAALMX B HUX MEPEeMEeHHbIX; MPUMEHATb CBOWCTBA AEWCTBMW Hag uuciamu npu
HaXOXAEHNM 3HAYEHUNIN YNC/IOBbIX BblPaXKEHUN.

2. DyHKuUN.

®dyHKUMA, obnactb onpegenenns dyHKummM, Cnocobbl 3agaHns GyHKUMK. Tpaduk dyHKUMKU. PyHKUMA
y=kx+b 1 eé rpaduk. OyHKUMA y=kx 1 eé rpaduk.

Llenb — NO3HaKOMUTb YYaALMXCA C OCHOBHbIMUW GYHKLMOHANABHBIMW NOHATUAMM U C FpadUKammn GyHKLNIA
y=kx+b, y=kx.3HaTb onpegenenus ¢yHKLMU, 0bnacTU onpegeneHma GyHKUMKM, 061acTU 3HAYEHUI, YTO
TAaKoe apryMeHT, KakaA MnepemeHHas Ha3blBAeTCA 3aBUCMMOM, KaKas HEe3aBMCMMOW; MOHMMATb, YTO
dYHKLMA — 3TO maTemMaTMyeckasa MOZLENb, MO3BOAKOWAA OMNWUCbIBaTb M M3y4vyaTb pasHoobpasHble
33aBUCMMOCTU MENKAY PEASIbHbIMU BENIMYMHAMM, YTO KOHKPETHble TUMbl GYyHKLMI (NpAMas M obpaTHas
NPONOpPLMOHANBHOCTH, NMHelHan) ONUCbIBAKOT 6onbluoe pa3sHoobpasue peasibHbIX
3aBMCMMOCTEN.YMETb NPaBUIbHO YNoTpebaaTb GYHKUMOHANbHYIO TEPMUHONOTUIO (3HaYeHne GYHKLUMK,
aprymeHT, rpaduk GyHKUMK, obnacTb onpegeneHme, 061acTb 3HAUYEHMI), MOHMMaTb ee B TEKCTE, B peym
yuntensa, B GOpMynMpoBKe 3a4ay; HaxoAuTb 3HauYeHus GyHKUMA, 3adaHHbIX dopmynol, Tabauuei,
rpapuKom; pellatb obpaTHyl 3adavy; CTPOUTL FpaduKU SUHENHOM YHKUMM, NpAMOM U obpaTHOM
NPOMNOPLMOHANBHOCTU; UHTEPNPETUPOBATb B HEC/NOMHbLIX CAY4YanaX rpaduKM peasibHbIX 3aBUCUMMOCTEN
MeXKay BeMYMHAMK, OTBEYAS HA NOCTaB/IEHHblE BOMPOCHI

3. CteneHb € HaTypasbHbIM NOKa3aTenem.

CTeneHb C HaTypanbHbIM MOKasaTesemM U eé cBoiicTBa. OgHouneH. DyHKLUMM y=X>, Y=X>, U WX rpaduKu.
Leno — BblpaboTaTb YyMeHME BbIMOAHATL AEUCTBMA HAL CTEMEeHAMM C  HaTypasbHbIMU
noKkasatensimu.3HaTb oOnpedeneHue CTeneHW, OAHOY/eHa, MHOroYJeHa; CBOWCTBA CTEMeHM C
HaTypa/bHbIM MOKasaTenem, CBOWCTBA OYHKUMI y=X°, y=X".YMETb HaxOAWTb 3HaueHUA OYHKLMIA,
3a4aHHbIX dopmynoi, Tabnauuel, rpadmMKom; pewwatb 0bpaTHYHO 3agayy; CTPOUTb FPaduKmM GyHKUUIM
y=x>, y=x>; BbINONHATb AENCTBMA CO CTEMEHAMM C HaTypa/ibHbIM MOKasaTenem; NpeobpasoBbiBaTh
BbIPAXKEHUA, COAEPIKalLMe CTEeMeHW C HaTypasbHbIM MOKasatesnem; nNpuBOAUTL OAHOYNEH K
CTaHZapPTHOMY BMAY.

4. MHorouneHb.l.

MHorouneH. CnoxeHue, BbIMMTAHME M YMHOXEHME MHOrouyseHoB. PasjioKeHue MHOoroyneHa Ha
MHOXUTeNU. Llenb — BbipaboTaTb YMeEHMWE BbIMOAHATb COXKEHNE, BblYUTAHNE, YMHOMKEHNE MHOTOYNEHOB
M Pas3/ioKEeHWEe MHOTOYNEHOB HA MHOXWUTENW.3HaTb OnpejefeHne MHOroYleHa, MOHMMaTb
GOPMYNMPOBKY 3aJaHNIA: «YMNPOCTUTb BbIPAXKEHUEY, «Pa3/ONKUTb HA MHOMKUTENN».YMETb MPUBOANUTD
MHOTOY/IEH K CTaHAAPTHOMY BMAY, BbINOAHATbL AENCTBMA C OAHOYNIEHOM M MHOTOY/IEHOM; BbINOAHATb
pasfNoXKeHNMe MHOroYNeHa BblHECEHMEM OOLLEro MHOMWUTENS 3@ CKOOKM; YMHOXaTb MHOrouYneH Ha
MHOTOY/IEH, PACKAaAblBaTb MHOIOY/IEH Ha MHOXWUTENM Cnocobom rpynnupoBKK, [AOKasbiBaTb
TOXECTBa.

5. Popmynbl COKPALLEHHOTrO YMHOXKEHMUA.



dopmynsi (a+b)’ =a? +2ab+b?, (a—b)(a=b)=a’ —b?, [(a+b)(a® Fab+b?)]. Npumenenne

$OpPMYN COKPALLEHHOTO YMHOKEHMSA K PA3/I0KEHUIO HAa MHOKUTENN.

Llenb — BbipaboTaTb yMeHME MPUMEHATb B HECAOMKHbIX CAy4anx GopmMynbl COKPALLEHHOTO YMHOMXKEHMA
Ana npeobpasoBaHMA LebIX BblPaXKEHU B MHOFOYNAEHbl M ANA PA3/IOXKEHMA MHOrOY/EHOB Ha
MHOUTeNN.3HaTb GOPMYNbl COKPALLEHHOrO YMHOXEHUA: KBaAPaTOB CYMMbl M Pa3HOCTU ABYX
BbIPaXKEeHWI; pa3iNyHble CNOCobbl Pa3NOKEHNA MHOTOYNEHOB Ha MHOXUTENN.

YmeTb uuTaTb GOPMY/bl COKPALLEHHOFO YMHOMEHWA, BbINONHATbL NpPeobpas3oBaHME BblpaXKeHUN
npumeHeHnem GopmMya COKPALLEHHOTO YMHOMEHMA: KBagpaTa CyMMbl U PasHOCTU ABYX BblparKeHue,
YMHOMEHMA Pa3sHOCTU ABYX BbIPAXKEHMI HA UX CYMMY; BbINOAHATL Pa3/ioXKeHWe PasHOCTU KBagpaToB
OBYX BbIPaXKEHUIA Ha MHOXUTENM; MPUMEHATb PasnyHble cnocobbl PasNoXKEeHMA MHOFOYIEHOB Ha
MHOXUTenu; Nnpeobpas3oBbiBaTh LE/ble BbIPAXKEHUA; NPUMEHATL NPeobpasoBaHMe LEeNbIX BblpaxKeHWi
npw pelweHnn 3agay.

6. CUCTEeMbI IMHENHbIX YpaBHEHWUIA.

CucteMa ypaBHEHWUN C ABYMA NepemMeHHbIMU. PelleHne cuctem ABYX NIMHEWHbIX YPaBHEHUN ¢ ABYMA
nepemeHHbIMU. PelleHne 33gay MeTOLOM COCTaB/NIEHUA CUCTEM ypaBHeHWW. Llenb — nosHakomwuTb
yYaLmMxca co cnocobamm pelleHnn CUCTEM IMHENHbIX YPaBHEHWUI ¢ ABYMA NepeMeHHbIMW, BblpaboTaTb
YMEeHUWe pelaTb CUCTEMbI YPAaBHEHWUIA U NPMEHATb UX NPU PELUEHUN TEKCTOBbLIX 33434.3HaTb, YTO Takoe
NIMHeHoe ypaBHEHMEe C ABYMA MepeMeHHbIMW, CUCTeMa YPaBHEHWW, 3HaTb Pas/inyHble Crnocobbl
peLWeHNAs CUCTEM YPaBHEHWN C ABYMA NepemMeHHbIMU: Cnocob MNoACTaHOBKWM, CMOCOO CAOXMEeHUs;
NMOHUMaTb, YTO YpPaBHEHWE — 3TO MaTeMaTMYEeCKMI annapaT peleHua pPasHoobpasHbIX 33agay M3
MaTEMATUKKN, CMENXKHbIX 0b6nactel 3HaAHMNA, NPAKTUKW.YMeTb MNpaBuIbHO YynoTpebnAaTb TepMMUHbI:
«ypaBHEHME C ABYMA MepPeMeHHbIMUY, KCUCTEMA»; MOHUMATb MX B TEKCTE, B pPeYM yunTens, NoHMMaTb
GOpPMYIMPOBKY 3afauM «PenTb CUCTEMY YPaBHEHWUIN C ABYMA NEPEMEHHbIMWUY; CTPOUTb HEKOoTopble
rpaduKM ypaBHEHMA C ABYMA NepeMeHHbIMM; pellaTb CUCTEMbl YPABHEHWUI C ABYMA NepemMeHHbIMU
pa3nnyHbIMK cnocobamm.

7. NosTopeHue.

3aKkpensieHne 3HaHWU, YMEHMIA N HAaBbIKOB, NOJIYYEHHbIX Ha YPOKax no AaHHbIM Temam (Kypc anrebpbl 7
Knacca).

8 Knacc

1. PauuoHanbHble gpobu.
PaunoHanbHas Apobb. OcHOBHOe cBOWMCTBO Apobu, coKkpalleHue Apobeit. CRoKeHWe, BbluMTaHUeE,

YMHOXeHue 1 geneHvie apobeit. MpeobpasoBaHMe paLMOHaNbHbIX BblparKeHUN. OyHKUMA Y = — U1 eé
X

rpaduk. Uenb — BbipaboTaTb YyMEHME BbIMONHATL TOMKAECTBEHHble Mpeobpa3oBaHMA pPaLMOHaNbHbIX
BbIpa*KeHW.3HaTb OCHOBHOE CBOMCTBO Apobu, paLMoHajbHble, Lenble, APObOHble BbIPaAXKEHWUs;
NpasuMAbHO YNOTPebAATb TEPMUHbI «BbIPAXKEHME», «TOXAECTBEHHOE npeobpasoBaHMe», MOHUMATb
$GOpPMYNNPOBKY 3a4aHMIA: YNPOCTUTL BbIPaXKEHME, PasNOKUTb Ha MHOMWUTENW, NPUBECTM K obLiemy
3HaMeHaTesto, COKPaTUTL AP0bb. 3HaTb M MOHMMaTb GOPMYINMPOBKY 334aHUI: YNPOCTUTL BbIPArKEHWUE,
PasNOXNUTb HA MHOXWUTENWN, NPUBECTM K 06LEeMy 3HaMeHaTeNlo, COKpPaTUTb Apobb, cBoiCcTBA 06paTHOM
NPONOPLMOHANLHOCTU. YMETb OCYLLECTBAATb B PALMOHA/bHBIX BblPayKeHUAX YNCA0BbIEe NOACTAHOBKM U
BbIMO/IHATL COOTBETCTBYIOLLME BbIYMC/IEHWA, BbLIMOAHATL OEUACTBUA C/IOXNKEHUS W BbIMMTAHUA C



anrebpanyeckmmm apobsamu, cokpawatb APobb, BbIMONHATL PA3/I0KEHNE MHOTOY/IEHA Ha MHOXUTENU
npumeHeHnem ¢opMy/s COKPALLEHHOrO YMHOMEHUs, BbINOMHATL NpeobpasoBaHMe pauMOHaNbHbIX
BblipaXKeHMN. YMeTb OCYLLECTB/ATL B PALMOHA/IbHbIX BblpaXKeHMAX YNCI0BbIe NOACTAHOBKM U BbIMOJIHATD
COOTBETCTBYIOLUME BbIYUCNEHUSA, BbINONHATL AENCTBUS YMHOMEHMA W AeNeHus € anrebpanyeckmmu
Apobamn, BO3BOAUTL APOOb B CTeMeHb, BbINOAHATb NpPeobpasoBaHME pPaLMOHa/IbHbIX BblparKeHUM;
NpPaBUAbHO YNoTPEbNATb PYHKLUMOHANbHYIO TEPMMHOJOMUIO (3HaYeHne (YHKUUKU, aprymeHT, rpaduk
dyHKUMK), cTpouTb rpaduK obpaTHOM NPONOPLMOHANBHOCTU, HaxoAUTb 3HaYyeHUa ¢yHKumMm y=k/x no
rpadumky, no popmyne.

2. KBagpaTHble KOpHU.

MoHAaTMe 06 wppaumoHanbHom uucne. Obuwme cBeAEHUA O AENCTBUTENbHbIX 4YMcnax. KBagpaTHbli
KOpeHb, MNpuUBAMKEHHOE 3HAYyeHWe KBaApaTHOro KopHA. CBOMCTBA  KBagpaTHbIX  KOpPHEN,

npeobpa3oBaHNA BbIPaXKEHUI, COAEPKALLMX KBAAPATHbIE KOPHU. PYHKUMA Y = JX nes rpaduk. Lenb

— CUCTEMATU3MPOBATb CBEAEHMA O PaLMOHaNbHbIX YUCAAX U AaTb NpeacTaBieHne o6 uppaLMoHaabHbIX
yucnax, pacwmMpmMB TEM CaMbIM MOHATUE 4YKMCAA; BblIPaboTaTb YMeHWe BbIMOJHATL NpocTerne
nNpeobpa3oBaHNA BbIPaXKEHMI, COAEepPKalMX KBaApaTHble KOPHW.3HaTb onpeaeneHua KBaapaTHOro
KOPHA, apudMeTMYecKoro KBagpaTHOrO KOPHA, KaKMe 4WUCNa HasbiBalOTCA  PaLMOHaNbHbIMM,
MppaLMOHaNbHbIMKN, Kak 0603Ha4aeTCA MHOXECTBO paLMOHaAbHbIX YNCEN; CBOMCTBA apnUPpMeTUUYECKoro
KBaApaTHOrO KOPHA.YMeTb BbINOMHATL Mpeobpa3oBaHMe UMC/AOBbLIX BbipaXKeHW, codepaliux
KBaJpaTHble KOPHW; pellaTb YPaBHEHWA BUAA X°=a; HAXOAWUTb MPUBAMKEHHbIE 3HAYEeHWA KBaApPaTHOMO
KOPHA; HaxoAuTb KBaApaTHbI KOpeHb U3 npou3BeaeHus, Apobu, cTeneHn, cTpoutb rpaduk GyHKLUK

¥ =+/X W HaxoAuUTb 3HaYeHWUA 3TOM GYHKLMM No rpaduKy uanm no Gopmyne; BbIHOCUTb MHOMXKUTE/b U3-

Mo 3HaKa KOPHA, BHOCUTb MHOMMTE/Nb MOA 3HaK KOPHA; BbINONHATL Npeobpa3oBaHUe BblPaskeHWUN,
coAepKallmx KBagpaTHbIe KOPHMU.

3. KBagpatHblie ypaBHeHuUA.

KBagpatHoe ypaBHeHWe. Popmynbl KOpHel KBagpaTHOro ypaBHeHuA. Teopema Bwuerta. PeweHue
pauMoHanbHbIX YypaBHeHWA. PelweHve 3agay, NPUMBOAALWMX K KBaAPaTHbIM W PaLMOHa/bHbIM
ypaBHeHusaM. Llenb  — BblpaboTaTb yMeHMs pelwaTtb KBagpaTHble ypaBHEHMs, npocTeilne
paunoHasbHble YpaBHEHMA U MPUMEHATb U3K PeLleHuio 3a4a4.3HaTb, YTO TaKoe KBagpaTHOe ypaBHEHWE,
Heno/IHoe KBaapaTHoe ypaBHeHWe, NpuBeAeHHOe KBagpaTHoe ypaBHeHWe; GopMybl ANCKPUMMUHAHTA U
KOpHel KBafpaTHOro ypaBHeHUs, TepemMy Bueta n obpaTHyto eil.YMeTb pellaTb KBagpaTHbIe YPaBHEHMS
BblAE/IeHMEM KBaZpaTa ABYY/€HA, pelaTb KBagpaTHble ypaBHeHMA No Gopmyne, pewwaTb HenojHble
KBagpaTHble ypaBHEHWA, pellaTb KBagpaTHble YpaBHEHMSA C MOMOLLbIO Teopembl, 0b6paTHOM Teopeme
BueTa, ucnonb3oBaTb Teopemy BueTa Ana HaxoxgeHua KoaddUUMEHTOB M CBOBOAHOrO YneHa
KBaApaTHOro ypaBHEHMSA; pellaTh TEKCTOBbIE 33434/ C NOMOLLbIO KBaAPaTHbIX YpaBHEHW.3HaTb KaKkue
YPaBHEHMA HasbIBAlOTCA APOOHO-PaLMOHANbHBIMUK, Kakue ObiBaloT Cnocobbl peleHus ypaBHEHWH,
NMOHMMaTb, 4YTO YypaBHEHME — 3TO MaTemaTMYecKuit annapaT pelweHua pasHoobpasHbIX 3a4ay
MaTeMaTUKK, CMEXKHbIX 061acTelt 3HaHWIA, NTPAKTUKN.YMETb pewaTtb A4pobHO-paLMOoHaNbHbIe YPaBHEHUS,
pewaTtb ypaBHeHMsA rpaduyeckum cnocobom, pelaTb TEKCTOBble 3a4ayvM C MOMOLWbI ApobHO-
PauMOHabHbIX YPaBHEHW.

4. HepaBeHcTBa.

Yucnosble HepaBeHCTBA U UX cBoiicTBa. lNoyneHHoe CnoXKeHue n YMHOXEeHNe YNCnoBbiX HEPaBEHCTB.
MpumeHeHne CBOWCTB HepaBeHCTB K OUeHKe 3Ha4YeHUA Bblpa*KeHnA. NnHeiiHoe HEepPaBEHCTBO C O,CI,HOﬁ



nepemeHHon. Cuctema /SIMHENHbIX HEPaBEHCTB C OAHOM nepemeHHoM. Llenb — BblpaboTaTb ymeHUs
pewaTtb IMHeNHble HEPABEHCTBA C OAHOW MepemMeHHON U UX cucTembl.3HaTb onpeaeneHne YNCN0BOro
HepaBeHCTBA C OAHON MepeMeHHOW, YTO HA3blBAeTCA pelleHnemM HepaBeHCTBA C OA4HOW NepemeHHOM,
YTO 3HAYMT PELUNTb HEPaBEHCTBO, CBOMCTBA YNCNOBbIX HEPABEHCTB, MOHUMATb GOPMYNPOBKY 3a4auun
«PeWwmnTb HEPABEHCTBO».YMETb 3aMnucbiBaTb M YMTaTb YUCNOBblE MPOMENKYTKM, M300paXKaTb MX Ha
UYMCNOBOM NPAMOM, pewaTb JMHENHble HEpPaBEHCTBA C OAHOM NEpPeMEeHHOM, pelaTb CUCTEMbI
HepaBEeHCTB C O4HON NepPeMeHHON.YMETb NPUMEHATb CBOMCTBA HEPABEHCTBA NPU peLleHUN HEPABEHCTB
N UX CUCTEM.

5. CteneHb € uenbim NoKasartenem.

CTeneHb C UenbiM MOKasaTenem WM eé coicTBa. CTaHAAPTHbIA BUA YMcna. 3anucb NPUBAMIKEHHbIX
3Ha4YeHui. [encTeuna Hag NpubaAnMKeHHbIMM 3HadYeHnaAMU. Uenb — cpopmmnpoBatb ymeHUe BbINONHATb
OEeWCTBUA HaA, CTENEHAMM C LENbIMM NOKA3aTeNAMM, BBECTU MOHATME CTaHAAPTHOrO BMAA YMCAa.3HATb
onpeaeneHne CTeNEHU C LeNbIM U LenbiM OTpULATENbHbIM MOKa3aTeieM; CBOWCTBA CTEMEHU C LeNbiM
nokasaTensiMu.YMeTb BbINOAHATb AEMACTBMA CO CTEMEHAMW C HaTypasibHbIM M LLe/bIM MOKasaTenamu;
3aMMcbiBaTb  4YMCNa B CTAaHAAPTHOM  BMAE, 3aNMCbiBaTb MNPUOAMMKEHHbIE  3HAYEHWs  Yucen,
BbIMOJ/IHATLAENCTBMA Hag, NPUBINMKEHHBIMN 3HAYEHUAMM.

6. MNoBTOpEHMe.

3aKpenaeHne 3HaHUM, YyMeHUI M HaBbIKOB, NOIYYEHHbIX HA YPOKax No AaHHbIM Temam (Kypc anrebpbl 8
Knacca).

9 Knacc
1. KsagpatnuHaa PpyHKumA.

dyHKumA. CeolicTBa PyHKUMKW. KBagpaTHbIA TpexuneH. PasnoeHWe KBagpaTHOro TpexuysieHa Ha
MHOXUTENU. DYHKUMA y=ax’+bx+c, eé cBoiicTBa U rpaduKk. CTeneHHas GyHKUMA. Lenb — paclumputhb
CBEeLEHMA O CBOMCTBAX PYHKLMA, NO3SHAKOMUTb YYaLLMXCA CO CBOMCTBAMM M rpadMKOM KBaZpPaTUYHOM
®YHKLUMN.3HATb OCHOBHble CBOWMCTBA OYHKUMWA, YMETb HaxoAWTb MPOMEXKYTKM 3HAKOMOCTOSHCTBA,
BO3pacCTaHMA, ybbiBaHUA OGYHKUMK. YMeTb HaxoauTb 06aacTb onpegeneHua U obnacTb 3HaYEeHWM
bYHKLUMN, YnTaTb rpaduk GyHKLMKU. YMeTb pellaTb KBagpaTHble YpaBHEHUS, onpeaensiTb 3HaKU KOPHEN.
YMeTb BbINOMHATb PA3/IOKEHME KBAZPATHOIO TPeX4/JieHa Ha MHOXUTenu. YMeTb CTpouTb rpaduk
GYHKLUMM y=ax’’ BbINOMHATL NPOCTeiiWmne NpeobpasoBaHUATPABUKOB GYHKLMIA. YMETb CTPOUTL rpaduK
KBaZpaTUYHOM GYHKLMM, BbINOAHATL NpOCTENLLME NpeobpasoBaHma rpadmnkos GYyHKLUN. YMETb CTPOUTb
rpaduK KBagpaTUUHOM GYHKUUU» HaxoauTb MO rpaduky Hyan GYHKUMKM, NPOMENKYTKM, rae dyHKumA
NPUHUMAET NONOKUTENbHbIE U OTPULLATENbHBIE 3HAYEHWA.YMETb NOCTPOUTL rpaduK GYHKLMM y=ax’ W
NPUMEHATb €& CBOMCTBA. YMeTb NOCTPOUTDL rpaduK GYHKLUMM y=ax’ + bX + C M NPUMEHATb eé cBOICTBA.
YMeTb HaxoAuTb TOKM nepecevyeHus rpaduka KeagpaTtuHOM ¢YHKLMU C OCAMM KoopAauHaT. YMeTb
Pa3NIoKUTb KBAAPATHbIN TPEXYNEH HA MHOXKUTENN.YMETb pellaTb KBaApaTHOE ypaBHEHNE.YMETb peLlaTb
KBagpaTHOe HepaBeHCTBO anrebpamyeckmm cnocobom. YmeTb pellaTb KBaZpaTHOE HEpPaBEHCTBO C
NOMOLLbBIO TFpaduKa KBaZPATUYHON GYHKLMMYMETb pelaTb KBafpaTHOE HepaBeHCTBO METOAOM
WHTEPBANIOB. YMETb Haxo4MTb MHOMECTBO 3HAYeHWI KBaApaTMYHOW YHKUMU.YMETb peLlaTb
HepaBeHCTBO ax’+BX+C.>0 Ha OCHOBE CBOICTB KBaPaTUUHOMN GYHKLMM

CreneHHasn ¢pyHKUMA. KOpeHb n-i cTeneHun

YeTHan 1 HeuyeTHaa GyHKUMKU. DyHKUMA y=X", OnpeaeneHne KOPHA N-i cTeneHu.



Llenb — BBECTU NOHATUE KOPHSA N-IA CTEMEHM.
3HaTb onpeaeneHne U CBOMCTBA YETHOM N HEYETHOMN PYHKLMI

YMmeTb CcTpouTb rpadmKk ¢yHKUMM y=x" , 3HaTb CBOWCTBA CTEMNEHHOM OYHKUMM C HaTypasibHbIM
nokasaTefiem, yMeTb pellaTb ypaBHeHMA X =a Npu: a) YETHbIX U B)HEUYETHbIX 3HAYEHUAX N

3HaTb onpeaeneHmne KOPHA N- I CTENEHU, MPU KaKMX 3HaYEHMAX @ UMEeT CMbICN BblpaXkeHue \/ d

YMeTb BbINONHATbH MNpocTenline npeobpasoBaHMA U BbIMUC/IEHMA BbIPAXKEHUN, COAEPrKALUMX KOPHM,
NPUMEHAA M3ydYeHHble CBOWCTBA apUPMETUMYECKOro KOpHA nNn-ii cTeneHuW. 3HaTb, UYTO CTeneHb C
OCHOBaHMeM, paBHbiM O onpeaenseTcA TONbKO ANA MOJIOXKUTENbHOTO APOBHOro Nokasartena U 3HaTb,
yTO CTeneHn ¢ ApobHbIM NOKasaTesiem He 3aBMCAT OT cnocoba 3anucu r B Buae Apobu. 3HaTb CBOMCTBA
cTeneHel C pauMoHaNbHbIM MOKasaTeneMm, YMeTb BbINOAHATL MNpocTeliwne npeobpa3oBaHUA
BbIPAXKEHUI, coAeprKalMx cTeneHn c ApobHbIM nokasatesnem. YMeTb BbIMONHATL NpeobpasoBaHmA
BbIPaXKeHUI, coaepXaLiux cTeneHu ¢ ApobHbIM NokasaTtenem

2. YpaBHEHUA U HepaBeHCTBA C O4HOWU NepeMeHHOM.

LUenble ypaBHeHus. [OpobHble pauMoHanbHble ypaBHeHWA. HepaBeHCTBa BTOPOM CTEMEHW C OAHOM
nepemeHHol. MeTtog unHTepsanos. Llenb — cuctemaTnsmposaTb M 0606WUTL CBEAEHUA O peLleHUK
LUenbix U ApOOHbIX paUMOHasbHbIX YPaBHEHUI C OAHOM NepemMeHHoMN, cdopMmnpPOBaTb YMEHME peLlaTb
HepaBeHcTBa BUAA ax’ + bx + ¢> 0 uam ax® + bx + c< 0, rae az0.

3. ypaBHEHMﬂ U HepaBeHCTBa C ABYyMA nNnepemMmeHHbIMNU.

YpaBHeHWe C ABYyMA NepemeHHbIMU U ero rpaduk. Cuctembl ypaBHEHUIA BTOPOM cTeneHu. PeweHue
33434 C NOMOLLbIO CUCTEM YPaBHEHWI BTOPOM CTeneHW. HepaBeHcTBa C ABYMA MEPEMEHHbIMU U UX
cuctemsl.Llenb — BbipaboTaTb yMeHMe pellaTb NPOCTENLLME CUCTEMbI, COAEPIKALLME YPABHEHUA BTOPOI
CTENEeHU C ABYMSA NEPEMEHHbLIMU, U TEKCTOBbIE 334341 C MOMOLLbIO COCTAB/IEHUA TaKUX CUCTEM.

3HaTb MeToAb! PeLleHMUA YPaBHEHWIA:
a) pas3NoXKeHME HA MHOXKUTENN;
6) BBeAeHMe HOBOW NepemeHHOoN’;
B)rpaduueckunin cnocob.
YMmeTb pewaTb Lesible ypaBHEHUA METO40M BBEAEHMSA HOBOW NepeMeHHOoi.
YMeTb peLatb cMCTeMbI 2 YpaBHEHUI C 2 NepemMeHHbIMU rpadryeckum cnocobom.
YMeTb peLatb ypaBHEHMSA C 2 NepeMeHHbIMUN CNOcObOM NOACTAHOBKU U CIOMKEHMUS.
YMeTb pelaTtb 3a4a4M «Ha paboTy», «Ha ABUKEHMEN U APYTUE COCTABIEHNEM CUCTEM YPaBHEHUMN.
4. Nporpeccun.

ApudmeTnyeckaa M reomeTpuyeckas nporpeccun. Popmyabl N-ro YneHa M CyMmbl MEPBbIX N YNEHOB
nporpeccuu. Llenb — Aatb noHATME 06 apudMETUYECKOW N FEOMETPUYECKOWN NPOrPeccHsax Kak YMCNOBbIX
nocaeaoBaTenbHoCTAX ocoboro Buaa. JobUTbCA MOHMMAHWUA TEPMUHOB «YNeH NOC/NeA0BaTe/IbHOCTUY,
«HOMep 4/ieHa nocsefoBaTeNbHOCTMY, «bopmMyna N —ro yneHa apudmeTnyeckoi nporpeccum».3HaTb



dopmyny n —ro yneHa apudmeTMUYECcKOM Nporpeccuun, CBOMCTBA YNeHOB apnudmMeTUYeCcKon nporpeccum,
cnocobbl 3afaHuAa apudmeTUYecKor nporpeccun. YmeTb NPUMEHATb GOpPMYSly CYMMbl N —NepBbIX
YNEeHOB aApUPMETUYECKOM MPOrpeccum Mpu peleHnn 3agad. 3HaTb, KakaAa nocnenoBaTefibHOCTb
ABNAETCA reOMETPUYECKON, YMETb BbIIBAATb, ABAAETCA N NOCNEL0BATE/IbHOCTb FEOMETPUYECKON, eCNn
43, TO HaxoguTb (.YMeTb BblUUCAATL Nt06OM YeH reoMeTpuUecKol nporpeccum no Gopmyne, 3HaTb
CBOMCTBA YNE€HOB TeOMETPUYECKOM nporpeccun. YmeTb MpUMeEHATb Gopmyny npu  pelleHuun

8
CTaHAAPTHBIX 3a4a4. YMeTb NpumeHATb Gopmyny S=1— NpY pelweHnmn NpPakTUYecKnx 3agad. YmeTb

HaXoAWUTb Pa3HOCTb apMdPMeTMUECKOM Nporpeccuu.

YMeTb HaxoAWTb CYMMY N NMEePBbIX YEHOB apuPMeTUUECKOM Nporpeccun. YmeTb HaxoanTb Ntobol uneH
reomMeTpUYEcKor Nporpeccnn. YMeTbHaxo4uMTb CYMMY N NepBbIX Y1EHOB reOMeTPUYEeCcKon nporpeccuu.
YMeTb pelaTtb 3a4aun.

5. dnemeHTbl KOM6MHATOPUKU U TEOPUN BEPOATHOCTEIA.

KomburHaTopHOe npaBuao yMHoOXKeHuA. [lepecTaHOBKM, pasmelleHua, coveTaHuAa. OTHocuTesibHan
4yacToTa U BEPOATHOCTb C/Iy4aliHOIo cobbITUS.

Uenb — O03HaKOMWUTb y4YaWMXcA C MOHATUAMM NEPEeCTaHOBKM, pPA3MELLEHUA, COYETaHMA U
COOTBETCTBYOWMUMKU GOPMYyIaMU ANA NOACYETA UX YMCNA; BBECTU NOHATMA OTHOCUTENIbHOM YacTOTbl U
BEPOATHOCTU CAy4alHOro cobbiTna.3HaTb GOPMY/bl YNCIA NMEPECTaHOBOK, Pa3MeLLEHUI, COYETAHUIA U
YMeTb NO0/b30BaTbCA WMMU.YMETb MO0NAb30BaTbCA GOPMYNON KOMOWMHATOPUKM  MpPU  BblUMUCIAEHUU
BEPOATHOCTEMN

6. MosTOpeHue. PeneHune 3aaau.

3aKpensieHne 3HaHWUIM, YMEHUI U HaBbIKOB, NMOJIYyYEHHbIX Ha YPOKax Mo AaHHbIM Temam (Kypc anrebpsbi 9

Knacca).
YuebHo-TemaTuueckuit nnaH ana 7 knacca
Ne Yacbl MnaHosble MpumeyaHune
HaumeHoBaHWe pasgena y4yebHoro CPOKM
n/n BPEMEHU | NPOXOXKAEHMUA
YyebHO-TeMaTUYECKMI NAaH ana 7 Knacca
1 BbiparkeHuA, TOXKAECTBA, YPaBHEHUA 22 1.09-30.09
2 OyHKUMK 14 3.10-20.10
3 CreneHb C HaTypanbHbIM NOKa3aTenem 15 21.10-24.11
4 MHorouneHsol 20 28.11-19.01
5 dopmynbl COKPALLEHHOTO YMHOMEHMA 20 23.01-8.03
6 CucTembl IMHENHbIX YPaBHEHW 18 09.03-26.04




MosTOpeHue
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27.04-25.05

BCElO:

119

YyebHo-TemaTuueckuii nnaH ana 8 Knacca

PaumoHanbHble Apobu 23 1.09-24.10
KBagpaTHble KOpHHU 19 26.10-16.12
KBagpaTHble ypaBHeHUA 21 19.12-17.02
HepaseHcTBa 20 20.02-17.04
CreneHb C Uenbim NoKasatenem. 11 19.04-12.05
3nemMeHTbl CTaTUCTUKM

MNosTOpeHue 8 14.05-31.05
BCErO: 102

Yyeb6Ho-TemaTUuecKuit nnaH ana 9 Knacca

KBagpatnuHas ¢yHKUMA 22 1.09-21.10
YpaBHEHUA M HEPABEHCTBA C OA4HOM 14 22.10-30.11
nepemeHHoMm

YpaBHeHWA 1 HepaBeHCTBa C ABYMA 17 2.12-21.01
nepemMeHHbIMU

ApudmeTnyeckasa n reomeTpuyeckasn 15 25.01-25.02
nporpeccum

3nemeHTbl KOMBMHATOPMKM U TEOPUM 13 1.03-6.04
BEPOATHOCTEM

MNosTOpeHue 21 7.04-25.05
BCErO: 102




«FeomeTpua»(6a3oBblii ypoBeHb)

B 7-9 Knaccax

ITnanupyemvie pesynomamut 0ceoenus yuebnozo npedmema
06u.|,eyqe6Hb|e YMeHuUA, HaBblIKU U cnocob6bl AeATe/IbHOCTU.

B xoge u3yyeHWA TreoMeTpuM  HeobXxoAMMO  OBNALEeBaTb YyMEHUAMM  obuieyyebHoro
XapaKTtepa, pazHoobpasHbIMM cnocobamm AeaTelbHOCTU, NPMobpeTaTb OMbIT:

e M/J1aHUPOBAHUA N OCYLLECTBAEHUA aNrOPUTMUYECKOM AEATENbHOCTM, BbIMOJIHEHMA 33a4aHHbIX U
KOHCTPYMPOBaHMA HOBbIX a/IFOPUTMOB;

e pelleHUs Pa3sHOODOPA3HbIX KACCOB 3af4ay M3 Pas/IMYHbIX Pa3aesioB Kypca, B TOM Yucie 3343,
Tpebyowmnx NoncKa NyTm n cnocoboB pelLeHuns;

e  UCCNeAOBaTE/IbCKOM AEATENbHOCTU, PAa3BUTUA UAEN, NPOBEAEHMA SKCNEPUMEHTOB, 0606LeHus,
NOCTAHOBKM 1 GOPMY/IMPOBAHMNA HOBbIX 334aY;

e ACHOrO, TOYHOrO, FPAMOTHOIO M3/I0XKEHUA CBOMX MbICIEM B YCTHOM M MUCbMEHHON peuu,
MCNONb30BAaHUA  PA3/IMYHbIX  A3BIKOB  MaTeMaTMKM  (CNOBECHOro,  CMMBOJIMYECKOTO,
rpaduyeckoro), cBoH6OAHOrO nepexoda C OAHOrO f3blka Ha APYrol Aaa WANOCTPaumK,
MHTepnpeTaumm, apryMmeHTaumm 1 A0Ka3aTebCTBa;

e pOBefEeHWsA [0KA3aTeNbHbIX PACCYXAEHWUN, aprymeHTauMu, BbIABUMMKEHMA T[MMNOTE3 U UX
obocHoBaHuUSA;

e OWCKa, CUCTemMaTM3aumu, aHanamsa W Knaccudukaumm UHOGOPMAUUKM, UCNOAb30BaAHMUA
pa3HO06pasHbIX MHPOPMALMOHHbLIX MCTOYHMKOB, BKIOYAA COBPEMEHHblE MHPOPMALMOHHbIE
TEXHONOTUK, YYEOHYIO U CNPABOYHYHO IUTEPATYPY.

Tpe60oBaHuMA K YPOBHIO NOATOTOBKM yyawmxca 7 Knacca

B pe3synbTaTe U3yyeHUA AAHHOrO KYpCa yyalmeca AO/MKHbI YMeTb/3HaTb



3HATH/MIOHUMATh:

B3aMMHOE PACIOJIOKEHUE TOYEK M MPSMBIX; CBOWCTBO IPSAMOM; NMPUEM MPAKTUYECKOIO
IIPOBEJCHUS MPSAMBIX HA IUIOCKOCTH (IIPOBELIMBAHUE); OHITHE JIy4da, YIJla, BHYTPEHHEN
U BHEIIHEeH 00J1acTH Hepa3BEpPHYTOI'O yIia; 0003HAYEHUs Jyda U yIja; yMeTh: pelaThb
MPOCTEUILNE 3aa4YH 11O TEME.

HOHATHUSl PaBEHCTBA IN€OMETPUYECKUX (PUTYp, CepelnHBbl OTpe3Ka, OMCCEeKTPUCHI YIUIa;
YMETb peIIaTh IPOCTEHIINE 3aJa41 10 TEME.

MOHATUE JUIMHBI OTPE3Ka; €AVHUL] U3MEPEHHUs OTPE3KOB; I'PAJyCHOM MEPBI YIJIOB; BUJbI
YIJI0B; YMETh pelaTh IPOCTEUIINE 3a/1a4U 110 TEME.

MOHATMA CMEXHbIX YrJI0B M WX CBOWMCTB; BEPTUKA/IbHbIX YINOB WM WX CBOWCTB; MOHATME
nepneHaNKYNAPHbIX MNPAMbIX; YMEeTb pelwaTb MPOoCTEMWME 334a4uM N0 Teme,NPUMEHATb
n3y4yeHHble popmynbl.

MOHATME TPeyroNbHMKa M ero 3/1eMeHTOB, PaBHbIX TPeyr-oB; TeOpembl U [OKa3aTenbCTBa
Teopembl; POPMYIMPOBKY M [OKa3aTe/IbCTBO TEOPEMbI; YMeTb pelaTb npocTeiwme 3aga4m no
Teme.

HOHATHUS NEPHEHIUKYIIpa K MPsSMON,MeluaHbl, OMCCEKTPUCHI, BBICOTHI TPEYIOJILHUKA;
PaBHOOEPEHHOTO W PABHOCTOPOHHETO TPEYroJIbHUKOB; CBONCTBA PaBHOOEIPEHHOTO
TPEYrOJIbHUKA C JOKA3aTeIbCTBAMM; YMEThPEIIATh IIPOCTEUIINE 3a4a4H 110 TEME.

BTOPOM MPHU3HAK  PABEHCTBA TPEYrOJILHUKOB C J0KAa3aTeIbCTBOM; YMEThb peIlaTh
IIPOCTEHIINE 3aJa4H 110 TEME.

BTOPOI 1 TPEeTUI NPU3HAKM PaBEHCTBA TPEYrONIbHUKOB C 0Ka3aTe/IbCTBOM.

MOHATUA OKPYXXHOCTU U ee 3/1eMEHTOB; YMeTb pellaTb MpocTeilune 3aJayn no Teme; yMeTb:
pelaTb NpocTeiLmne 3a4a4m no Teme.

3HaTb GOPMYIMPOBKM U AOKA3aTeNbCTBA NPU3HAKOB PaBeHCTBA TPEYrobHUKOB

MOHATMA MNapanneNbHbIX MPAMbIX, HAKPeCT JeXalinx, OAHOCTOPOHHWUX W COOTBETCTBEHHbIX
yrnos; GOPMyNMPOBKM U [AOKa3aTeNbCTBa MNPU3HAKOB NapasfnesibHOCTU  ABYX MPAMbIX;
NpaKTUYeckne cnocobbl MOCTPOEHWA NapannesibHbIX MPAMbIX; YMETb pellaTb NpocTeiLine
3aflauu no Teme.

MOHATME aKCMOMbI; aKCMOMY Napasife/ibHbIX NPAMbIX U ee C/IeACTBUA; CBOICTBA NapasnesibHbIX
MPAMbIX; YMeTb pelaTb NpocTeilume 3a4a4v no Teme.

CBOWCTBA M NMPU3HAKM NapasiesibHbIX NPAMbIX, YMETb pellaTb NPocTeiiline 3a4aum no Teme.
Teopemy O CyMMe YMI0OB TpeyrofbHWKa C [l0Ka3aTesNbCTBOM, ee CNeACTBUA; MOHATUA
OCTPOYroNbHOrO, NPAMOYFObHOMO U TYNOYrONbHOTO TPEYro/IbHUKOB, TEOPEMY O COOTHOLLEHMAX
MeXJy CTOPOHaMWM W yrAamMu TpeyroNbHWKa W ee CNeACTBMIA, Teopemy O HepaBeHCTBe
TPeyro/ibHMKa; ymeTb pelaTb NpocTeilime 3a4a4m no Teme.

CBOMCTBAa W IIPU3HAKH MPSAMOYTOJIBHBIX TPEYTOJIBHUKOB, IPU3HAKU PABEHCTBA, CBOMCTBO
MEJUaHbl TPSIMOYIOJIBHBIX TPEYTrOJIbHUKOB; IOHATHE HAKIOHHOW, INPOBEACHHON U3
TOYKHM, HE JIeXKalle Ha JaHHOW INpsSMOM, K 3TOM IPSIMOM; pacCTOSHUSA OT TOYKH J0
IPSAMOM, PACCTOSIHUA MEXAY IMapauUIeIbHBIMUA IPSAMBIMHM; YMEThb DPEIIaTh IIPOCTEUIINE
3a/1a4y 10 TEME.

Tpe6oBaHuMA K YPOBHIO NOATOTOBKM yyawmxca 8 Knacca
B pe3synbTaTe U3yyeHUA AAHHOrO KypCa yuyalimecs AOMKHbI ymeTb/3HaTb
O6bACHUTD, Kakaa Gurypa Ha3blBAaeTCA MHOTOYroJibHUKOM, Ha3BaTb €ro 3/1eMeHTbl. 3HaTb, YTO

TaKoe MNepMMETP MHOTOYroJ/ibHMKA, KAaKOW MHOTFOYro/ibHUK HasblBAeTCA BbIMYKAbIM; YMEeTb
BbIBECTU GOPMY/TY CYMMbI YT/I0B BbIMYK/0r0 MHOTOYTOJ/IbHUKA.



e 3HaTb onpegesneHus napannenorpamm u Tpaneunn, GOPMYIMPOBKM CBOMCTB U NPU3HAKOB
napannenorpamma u paBHobeapeHHON Tpaneuuu; yMmeTb WX AO0KasbiBaTb M MPUMEHATb Npu
peweHnn 3agay; AeNUTb OTPE30K Ha N PaBHbIX YacTel C MOMOLLbI UMPKYAA U AUHENKU U
pelaTb 3a4a4M Ha NOCTPOEHMUE.

e 3HaTb onpegeneHuAa NPAMOYrofibHUKA, pomba, KBaapaTa, GOPMYAMPOBKM WX CBOMCTB U
NMPWU3HAKOB; YMETb [0Ka3blBaTb M3yYEHHble TEOPEMbl U MPUMEHATb MX NPU PELUEHUN 3ajad;
3HaTb onpegeneHnsa CUMMETPUYHbIX TOYEK U GUTryp OTHOCUTENbHO MPAMOM U TOYKWU; YMETb
CTPOUTb CUMMETPUYHbIE TOYKU N pacrno3HaBaTb GuUrypbl, obnagarolime oceBon U LLEHTPaIbHOM
CUMMETPUENn.

e 3HaTb OCHOBHbIE CBOMCTBA Naowanen nu Gopmyay Ans BblMUCAEHUA NAOLLAAN NPAMOYTrONbHUKA,
YMETb BbIBECTU 3TY GOPMYAY M UCMOJIb30BaTb €€ 1 CBOMCTBA N/IOWAAEN NPU peLleHnn 3a4au.

e 3HaTb popmynbl ANA BbIMUCAEHUA NAOWALEN Napanienorpamma, TPEyrosibHWKA U Tpaneuuu;
YMETb WX [0Ka3biBaTb, a TaKX¥e 3HaTb Teopemy 06 OTHOWEHWW NOoWAAEeN TPeyrosbHUKOB,
UMEIOLLUX N0 PaBHOMY YTy, U YMETb NPUMEHATb U3yUYeHHble GopMY bl NPU peleHnn 3a4ay.

e 3HaTtb Teopemy lMndaropa n obpaTHylO e€ Teopemy; YMeTb UX AO0Ka3biBaTb U MPUMEHATb Npu
peleHnn 3aaau.

e 3HaTb onpegeneHns NPONOPLNOHANbHbIX OTPE3KOB M NOA06HbIX TPEYro/sbHUKOB, Teopemy 06
OTHOLWIEHUM NoWaaen noAobHbIX TPEYrosIbHUKOB M CBOMCTBO OUCCEKTPUCHI TPEYTONIbHUKA;
YMETb MPUMEHATb UX NPU PeLLEeHNN 3a43aY.

e 3HaTb NPU3HAKK NoAobUA TPeyronbHUKOB, YMETb MX A0Ka3biBaTb U MPUMEHATb NPU peLleHum
3agau.

e 3HaTb TEOPEMbI O CpegHEel INHUM TPeyrosibHMKa, TOYKe NnepeceyeHna meanaH TPeyroibHUKA U
NPoMNopuUMOHaNbHbIX OTPE3Kax B MPAMOYro/IbHOM TPEYro/ibHUKE, YMeTb WX [0Ka3biBaTb W
NPUMEHATb MPU pelleHMM 3afay, a TaKXe YMEeTb C MOMOLbI LUMPKYAS U IMHENKU OeNnUTb
OTPE30K B IAHHOM OTHOLIEHUW U peLlaThb 334341 Ha NOCTPOEeHUe.

e 3HaTb onpegeneHns CMHyca, KOCUMHYCa, TAHFeHCa OCTPOro yraa NPAMOYro/IbHOrO TPEYrobHUKa;
YMETb [0Ka3blBaTb OCHOBHOE TPUIOHOMETPUYECKOE TOMXAECTBO; 3HaTb 3HAYEHMA CUHYCA,
KOCMHYCa, TaHreHca gna yranos 302, 452, 609.

e 3HaTb BO3MOMKHbIe C/ly4an B3aMMHOTO PaCMO/IOKEHUA NPAMON U OKPYKHOCTM, onpeaeneHue
KacaTe/NbHOW, CBOMCTBO W MPW3HAK KacaTes/ibHOW; YyMeTb WX A0Ka3blBaTb M MPUMEHATb Npwu
pelleHnn 3azay.

e 3HaTb, KaKOW Yron HasblBaeTCs LEHTPa/bHbIM W KaKOW BNUCAHHbLIM, Kak onpeaennertca
rpaflycHaa mepa Ayrn oKpyXHOCTU, TeOpeMy O BMMCAHHOM Yrne, CieCTBUA U3HEN U Teopemy O
NpousBeeHUN OTPE3KOB MNepeceKalowmnxcs Xopd;, YMeTb [O0KasbiBaTb 3TWU TEOPEMbl U
NPUMEHATb UX NPU peLleHnn 3aau.

e 3HaTb Teopembl O OMCCEKTpUCE yrAa U O CEpeauMHHOM NepneHaMKYAApe K OTpesKy, WUX
CNeacTBus, TEOPEMY O MepeceyeHnn BbICOT TPEYro/ibHUKA; YMETb UX A0Ka3blBaTb U NPUMEHATb
npu pelweHnn 3agau.

e 3HaTb, KaKaa OKPYKHOCTb Ha3blBAETCA BMUCAHHON B MHOIOYrO/IbHUK M KaKasa OMMCAHHOM OKOJ10
MHOTOYro/IbHUKA, TeopemMbl 06 OKPY*KHOCTWU, BMNMUCAHHOW B TPEYroJibHUK, U 006 OKPYXKHOCTH,
OMMCAHHON OKONO TPeyro/ibHWKa, CBOMCTBA BMMCAHHOIMO WM OMUCAHHOIO YeTblPEXYrOJIbHUKOB;
YMETb UX A0KA3bIBaTb M MPUMEHATb NPU pPeLeHnn 3a4au.

Tpe60oBaHMA K YPOBHIO NOAFOTOBKM yyalumxca 9 Knacca
B pe3ynbTaTe U3yuyeHUA reoOMeTPUU YYEeHUK AO0KEH 3HaTb/NOHUMATb

® CyWwecTtBO MNOHATNA MaTeMaTUYECKOro 4OoKa3aTe/1bCTBa, NPUBOAUTb NPUMEPDLI A0Ka3aTE/N1bCTB;
® CywecTBO MOHATMNA aNTOPUTMaA; NPUBOAUTb NpUMepbl a/ICOPUTMOB,



L KaK MCNOJIb3yKHOTCA MaTeMaTUHECKNE d)OpMy.I'IbI, YpaBHEHNA WU HEpPaBEHCTBA; NpuUMepbl UX
npUMeHeHUA oNnAa peweHna maTteMaTu4eCKknUX N NpPpakTUHECKNX 3a4a4;

L KaK MaTemMmaTunyecKn onpeaeneHHblie d)yHKLI,VIVI MOryT OnucbiBaTb peasibHbleé 3aBUCUMOCTHU,
npnuBoaAUTb NPUMepPbl TAaKONo ONMUCaHUA;

° Kaknm o6pa30M reomeTpmua BO3HUKNA W3 NPAKTUYHECKUX 3a4a4 3emMiemepua; npumepbl
reoMeTpudeCcKknx 06BEKTOB U YTBep)K,D,EHVIﬁ O HUX, BaXXHbIX 014 NPAaKTUKU;

Ymertb

®  M0/1b30BaTbCA rEOMETPMYECKUM A3bIKOM A5 ONMUCAHUA NPeaMETOB OKPYXKaloLLero M1pa;

® pacrno3HaBaTb reomeTpuyeckue GUrypbl, pasiMyatb UX B3aMMHOE PACMOOKEHWE;

e un306paxkaTb reomeTpuuyeckme GUrypbl; BbINOJHATL YEPTEXM MO YCOBUIO 3343a4; OCYLLECTBAATD
npeobpasoBaHua GUryp;

® pacno3HaBaTb Ha JepTe)kax, MOAeNAX W B OKpyxawlein o06CTaHOBKE OCHOBHblE
MPOCTPaHCTBEHHbIE TeNa, U306paXkaTh UXx;

e MpPOBOAWTL ONepaLMu Hagd BEKTOPaMM, BbIYUCAATb AJIMHY U KOOPAMUHATBI BEKTOPA, YrOa Mexay
BEKTOPaMU;

®  BbIYMCNATb 3HAYEHUA FEOMETPUYECKUX BEAMYMH (4AWMH, YrNoB, naowagei, o6bemoB); B TOM
ynucne: ana yrnos ot 0° go 180° onpefenATb 3HAYEHUA TPUFOHOMETPUYECKUX OYHKUMI no
3aZl@aHHbIM 3HAYeHMAM YI/10B; HAXOAUTb 3HAYEHUA TPUTOHOMETPUYECKUX GYHKLUMI MO 3HAYEHUIO
OAHOW W3 HWX, HAaXOAMTb CTOPOHbI, YrAbl M MAOLWAAN TPEYTONbHUKOB, AJMHbI JIOMaHbIX, Ayr
OKPY*KHOCTW, N/IOLLLAAN OCHOBHbIX reOMETPUYECKUX GUrYp 1 GUTYP, COCTABNEHHDBIX U3 HUX;

® pewaTtb reomeTpuyeckuMe 3agauyv, onuMpascb Ha M3yyeHHble CBOMCTBA Uryp M OTHOLWEHWUN
MeX4y  HMMKW,  NPUMEHAA  OONOJAHWUTENbHble  MOCTPOEHMA,  anrebpamyeckuin  wu
TPUrOHOMETPUYECKMI annapaT, COobpaKeHUs CUMMETPUN;

® MpPOBOAUTL [AOKa3aTe/ibHble PacCyKAEHWA MpuM  peleHnun 3adad, WCMo/b3yAa W3BECTHble
Teopembl, 06HapyKMBas BO3MOMXKHOCTU ANs UX UCMO/b30BaHUA;

. pelwaTb NpocTeilmne NaaHMMeTPHUYECKUE 334a4M B NPOCTPAHCTBE;

MUCNOb30BaTb NPUOGPETEHHbIE 3HAHUA U YMEHUA

B NPaKTUYECKOM AeATe/IbHOCTU U NOBCEAHEBHOM }XU3HU ANA:

®  ONMCaHWA pPeasibHbIX CUTYaLMUI Ha A3bIKE TEOMETPUN;
®  pacyeToB, BK/KOYAIOLWMX NPOCTEMLLNE TPUTOHOMETPUYECKME GOPMYbI;
®  pelleHna reomMeTpMUYEcKmnX 3a4a4 C UCMo/Ib30BaHNEM TPUTOHOMETPUM;
® pelWeHna MPaKTMYECKUX 33434y, CBA3AHHbIX C HAXOXAEHUEM T[eOMETPUYECKUX BEANYMH
(Mcnonb3ya npu HeOBXO4MMOCTU CNPABOYHMKM N TEXHUYECKUE CPeacTBa);
NOCTPOEHUI FEOMETPUYECKMMMU UHCTPYMEHTAMM (IMHENKA, YTONbHUK, UMPKY/Ib, TPAHCMOPTMP)

CopaeprkaHue nporpammbl
7 Knacc

1. HayanbHble reomeTpUyecKue ceeaeHUA.



MpocTeiwmne reomeTpudeckme GpuUrypbl: Npamasn, ToUKa, OTPe3oK, /yd, yroa. NoHATMe paBeHCTBa
reometTpuyeckmx ¢uryp. CpaBHeHME OTPE3KOB W YI/N0B. M3mepeHue OTpes3KoB, AJIMHA OTpesKa.
M3amepeHune yrnos, rpagycHaa Mmepa yrna. CmeXKHble WM BepTUKajbHble YI/bl, WX CBOWCTBA.
MepneHauKynapHole npamble.OCHOBHAA Uesnb- CACTEMATU3MPOBATb 3HaHWA  obyyalowmxca o
NpocTeiwmnx reomeTpuyeckmx Gurypax u Mx CBOMCTBAX; BBECTU MOHATME pPaBeHCTBA ¢Uryp.B AaHHoOW
TeMe BBOAATCA OCHOBHblE reOMETPUYECKME NOHATUA U CBOMCTBA NPOCTEMLLNX reOMETPMUYECKUX GUryp Ha
OCHOBE HarnsgHbIX npeacTaBAeHUit 0bydyatowmxcs nytem o606LeHNn o4YeBUAHbIX UAN U3BECTHbIX U3
Kypca maTemMaTMKu |— 6 KnaccoB reomerpuyeckmx ¢aktos. MOHATME aKCMOMbI Ha HayaNbHOM 3Tane
0b6y4eHMs He BBOAMTCA, MU CaMM aKCMOMbl He GopMyANPYIOTCA B ABHOM BUae. Heobxoanmble ncxogHble
MOJIOKEHUA, HA OCHOBE KOTOPbIX MW3y4yaloTCA CBOMCTBA lEOMETpUYecKuMx ¢uryp, npuveoaAatca B
onucatenbHon ¢opme. MPUHUMNMANBHBIM MOMEHTOM [aHHOW TeMbl ABAAETCS BBEAEHME MNOHATUA
paBeHCTBA reoMeTpuyeckux ¢Ouryp Ha OCHOBE HarAagHOrO MOHATUA HanoxeHua. OnpegeneHHoe
BHUMaHME A0KHO YAENATLCA NPAKTUYECKUM NPUAOKEHUAM FreOMETPUYECKMX MOHATU.

2. TpeyronbHUKMW.

TpeyronbHWK. [pU3HAKM paBeHCTBA TPEYronbHUKOB. [lepneHAuKynap K npamoi. MeguaHbl,
6UCCEKTPUCHI U BbICOTbI TPEYronbHUKA. PaBHOGeApeHHbI TPeyroNbHUMK U ero CBOMCTBa. 3agauv Ha
MOCTPOEHME C NOMOLLBIO LMPKYNA U NUHENKN.OCHOBHAS Uesb- BBECTU NMOHATME Teopemsl; BbipaboTaTb
yMeHMe [0Ka3blBaTb PAaBEHCTBO TPEYro/IbHUKOB C MOMOLLbIO M3YYEHHbIX NMPW3HAKOB; BBECTU HOBbIN
K/1acc 3a4a4 — Ha NOCTPOEHMe C NOMOLLLLIO LMPKYAA U INHENKW.

Mpu3HaKM paBeHCTBa TPEYro/IbHUKOB ABAAKOTCA OCHOBHbIM pabouyMm anmapaTom Bcero Kypca
reometpun. [loKasaTenbCtBo 6O0/bLIE 4YacTM TEOPEM Kypca U TaKKe pelleHMe MHOMMX 3adad
nNpoBoAMTCA MO CAeaylolWeil cxeme: MOMUCK PaBHbIX TPEYroibHMKOB — 060CHOBaHME UX PaBeHCTBa C
NMOMOLLLbIO KaKOro-To NpU3Haka — CeACTBUA, BbiTEKatolMe U3 paBEeHCTBa TPeYro/bHUKOB.

I'IpwmeHeHme NMPU3HAaKOB pPaBEeHCTBa TPEYrosibHUKOB nNpun peweHnn 3aga4 nOaeT BO3MOXKHOCTb
NnocCTeneHHO HaKan/iMBaTb ONbIT NpoBeAeHUA [O0Ka3aTe/ibHbIX paCCV)'KLI,eHVIVI. Ha HavanbHOM 3Tane
NU3y4yeHnAa n npnmeHeHnA NPmU3HakKoB paBeHCTBA TPeyrosibHNMKOB u,enecoo6pa3Ho MCNo/1b30BaTb 3a4a4n
C rotoBbIMU YepTEXKAMU.

3. MapannenbHblie npAMble.

MpuW3HakM MapannenbHocTM MpAMbIX. AKCMOMa napanfenbHbix MNpAMbIX. CBONCTBA nNapannenbHbIX
nNpsambIx.OCHOBHAA Uesb- BBECTU OAHO U3 BAaXKHEMLUNX NMOHATUI - MOHATUE NapasnesibHbIX NPSAMbIX; 4aTb
nepeoe npeacTtaBieHne o6 aKCMOMAX M aKCMOMATUYECKOM MEeToAe B FreOMETpuM; BBECTU aKCMOMY
napannenbHblx MNPAMbIX.INIPU3HAKM M CBOMCTBA MapanieNbHbIX MNPAMbIX, CBA3aHHblE C Yr/amMu,
06pa30BaHHbLIMU NPU NepeceyeHnn AByX MNPAMbIX CeKyllel (HaKpecT fexallMmun, OgHOCTOPOHHUMM,
COOTBETCTBEHHbIMM), LUMPOKO WCMNOJb3YIOTCA B AajbHEWWEM MNpU WU3YYEHUU YETbIPEXYrosIbHUKOB,
NoA06HbIX TPEYrO/IbHUKOB, NPU PELIEHUM 33434, A TAKXKe B KypCe CTEPEOMETPUM.

4. COOTHOLWIEHMA MeXay CTOPOHAMU U YrNamMu TPeYronbHUKa.

Cymma yrnoB TpeyrosbHuWKa. COOTHOWEHWE MeXKAY CTOPOHAMM U YrI1amu TpeyrosbHWKa. HepaBeHCTBO
Tpeyro/ibHWKa. MpsAMOYrosibHble TPEeYro/sibHUKK, MX CBOWCTBA M MPW3HAKM paBeHcTBa. PacctosHue ot
TOYKM A0 NPAMON. PaccTtoaHmne mexay napannenbHbiMy NPAMbIMU. [ToCTpoeHKe TPeyrosbHWKa No Tpem
anemeHTam.OCHOBHASA Ueslb- PACCMOTPETb HOBblE MHTEPECHbIE WM BayKHble CBOWCTBA TPEYro/ibHUKOB.B
[JaHHOW Teme [A0Ka3blBAaeTCA O4HA M3 BaKHEMLMX Teopem reomeTpuM — Teopema O CyMMe YI/10B
TpeyronbHMKa. OHa MNo3BOAAET AaTb KAacCMPUKaUMIo TPEYrosibHUKOB MO yraam (OCTPOYroNbHbIN,



NPAMOYrONbHbIA, TYNOYrONbHbIA), a TaKKe YCTaHOBWUTb HEKOTOpble CBOWCTBA M MPWM3HAKM pPaBeHCTBa
NPAMOYrO/IbHbIX TPEYTro/IbHUKOB.MMOHATME PACCTOAHUA MEXAY NapaaienbHbIMU NPAMbIMU BBOAUTCA HA
OCHOBe [0Ka3aHHOW npeaBapuTe/ibHO TEOPEMbI O TOM, YTO BCE TOUKM KarKAoMN M3 ABYX NapasfiesibHbIX
NPAMbIX PaBHOYAANEHbl OT APYron MNpPAMOW. ITO MNOHATME WIPAEeT Ba)KHYI POJb, M YaCTHOCTM
MCMo/b3yeTca B 3agauyax Ha nocTpoeHue.llpy peweHUn 3afay Ha NOCTPOeHWe B 7 Kiacce cneayet
OrPaHNUYNTLCA TOJSIbKO BbIMNOJIHEHMEM U OMWCaHMEM MOCTPOEHMA MUCKOMON urypbl. B oTaenbHbIX
C/ly4Yanx MOXKHO MPOBECTM YCTHO aHaAM3 W [0Ka3aTeNbCTBO, a 3/IeMeHTbl UCCeA0BaHUA OOKHbI
MPUCYTCTBOBATbL /IMLLb TOrAa, KOrA4a 3TO OrOBOPEHO YC/I0OBUEM 334auM.

5.MosTopeHue. PeweHune 3apau.

OcHosHaAa L{€flb-|_|OBTOp6HME, 0606u.|,eHme n cncrtematmsauma 3HaHMl7I, yMEHMVI M HaBblKOB 3a KypcC
reomeTpumu 7 Knacca.

8knacc
1.YeTblpexyronbHuK.

MHOroyronbHuK,  BbINYKAbIA ~ MHOTFOYFrO/IbHUK,  YeTbIPEXYrOoNbHUK. Cymma Y108  BbINYKAOrO
MHOTOYro/ibHMKa. BnucaHHble W OMNWCaHHblE MHOFOYrO/IbHUKW. [paBuU/ibHble MHOFOYrO/bHUKM.
Mapannenorpamm, ero CBOWCTBA M MNpPW3HAKKU. [MPAMOYTroNbHUK, KBaApaT, pomb, MX CBOWMCTBA MU
npusHaku. Tpaneuusa, cpeaHAs AMHUA Tpaneuuu; paBHobeapeHHasa Tpaneuma. OceBasa WM LEeHTPanbHa
cUMMeTPUA.OCHOBHAA Yesb — U3y4nUTb Hanboiee BaxHble BUAbI YETbIPEXYTO/IbHUKOB: NAPANNENOrPaAMM,
NPAMOYroNbHUK, KBagpaT, pomb, Tpaneums; AaTb npeactasneHne o ¢purypax, ob6iagatowmx oceBon u
LEeHTPaNbHON CUMMETPUEN.

2.Mnowagp.

MoHATWE N/IOLWAAM MHOrOYrosibHWKa. Maowaam NpAamMoyro/ibHUKa, Napaaiesorpamma, TPeyrosbHWKa,
Tpaneumun. Teopema MNudaropa.OcHOBHAA Ueab — pacwMpuUTb U yraybuTb NpeacTaBAeHuUs yyYawmxcs ob
U3MEepPEeHUM WU  BbIMMCAEHMU NAoWaden; BbiBeCTM GOpPMySbl  MoWaaein  NPAMOYrO/bHUKA,
napannenorpaMmma, TPeyrojibHMKa, Tpanewmm; AoKasaTb O4HY M3 CaMbIX I/1aBHbIX TEOPEM FeOMETPUM -
Teopemy Mudaropa.

3.Moao6Hble TPpeyroNbHUKK.

MoaobHble TpeyronbHUKKU. [pU3HAKK nogobus TpeyronbHUKoB. [lpumeHeHne nogobua K
[OKa3aTeNbCTBY TEOPEM U peLleHuto 3a4ad. CUHYC, KOCMHYC M TaHIeHC OCTPOro yrna npsiMoyroibHoro
TPeyronbHWKa.OCHOBHAA Uesb-BBECTU NOHATUE MOJ06HbIX TPEYroNbHWKOB; PacCMOTPEeTb MpPU3HAKM
noaobus TPEeyronbHUKOB WM WX MNPUMEHEHUA; CAenaTb MepBbld War B OCBOEHUM YYalMMMUCA
TPUFOHOMETPUYECKOrO annapaTa reoMmeTpuu.

4.0KpYXXHOCTb U KpyTr.

LleHTp, paguyc, avameTp. Ayra, xopaa. Cektop, cermeHT. LleHTpanbHbIA, BNMUCAHHbLIWA Yron; BeMYMHA
BMUCAHHOTrO yrna. B3aumHoe pacnosioxKeHue NPsiMO U OKPYXKHOCTM, ABYX OKPYXKHOCTeN. KacaTenbHas u
CEKYLLan K OKPY)XHOCTM; PaBEHCTBO KacaTe/lbHblX, MPOBEAEHHbIX W3 OAHOW TO4YKWU. MeTpuyeckue
COOTHOLUEHWA B OKPY)KHOCTWU: CBOWCTBA CEKYLIMX, KacaTefbHbIX, Xoph. OKpyXKHOCTb, BMUCAaHHasA B
TPEYro/fibHUK, U OKPYXKHOCTb, OMUCAHHasi OKOJI0 TPeyro/sbHWKa. BnWcaHHble W OMNUCaHHble
YeTblpexyrolbHUKN.BNMcaHHbIe M ONMCaHHble OKPYXKHOCTU NPaBMAbHOTO MHOTOYronbHUKA.OCHOBHAsA



uesb-paclinpunTb ceBegeHunA 06 OKPYXHOCTHU, U3YYUTb HOBbLIE (baKTbI, CBA3aHHblIE C OKPYXHOCTbIO;
NMO3HAaKOMUTb Y4alLMNXCA C 4YeTblpbMA 3ameYaTe/ibHbIMU TOYKaMU TpeyrosibHMKa.

5.MosTopeHue. PewreHune 3apau.

OcHO8HaA yesnb -NOBTOPUTL MaTepman Kypca reomeTpmm 3a 8 Knacc.
9 Knacc

1. Bektopbl. MeToa KoopaUuHar.

MoHATMe BeKTopa. PaBeHCTBO BeKTOpPOB. C/OXeHWe U BbliMTaHME BEKTOPOB. YMHOXeHMe BeKTopa Ha
uncno. PasnoxeHune BeKTopa Mo ABYM HEKON/IMHEapHbIM BeKTopam. KoopanHaTbl BeKTopa. Mpocrteliwune
3a/a4M B KoopauHaTax. YpaBHEHMA OKPYXKHOCTU U NpAMOIA. MpumeHeHne BEKTOPOB M KoopAuHaT npu
peweHnn 3a0a4. OCHOBHAA L e N b-HAYYNTb YUYALLMXCA BbIMONHATL AEUCTBUA HAA, BEKTOPaMM KakK
HanpaB/1eHHbIMXU OTpPe3KamMu, 4YTO BaXHO O/ NPUMEeHEeHUA BEKTOPOB B ¢M3VIK€; MO3HAKOMUTb C
MCNONb30BaHMEM BEKTOPOB M MeToAa KOOPAMHAT NPU peLieHUM reoMeTPUYecKux 3adady. Bektop
onpeaenseTcs Kak HanpasieHHbI OTPe30K U AeNCTBUA Haf BEKTOPaMM BBOAATCA TaK, Kak 3TO NPUHATO
B OM3MKe, T. €. KaK [elCTBMA C HanpaB/ieHHbIMW oTpe3kamu. OCHOBHOE BHMMAaHWE [A0MKHO bbiTb
yaeneHo BbipaboTKe yMeHMWIA BbINOAHATL OMepauun Hajd BeKTopaMu (CKNaablBaTb BEKTOPbI MO
npasunam TPeYrofibHWUKa M napannenorpamma, CTPOUTb BEKTOP, PaBHbIA Pa3HOCTUM ABYX [AaHHbIX
BEKTOPOB, a TaK}Ke BEKTOP, PaBHbIV NPOM3BEAEHUIO JaHHOIO BEKTOPA Ha AaHHOe Yyncao). Ha npumepax
MOKa3blBAETCA, KaK BEKTOPbI MOTYT NPUMEHATLCA K pelleHnIo reomeTpuyeckmnx 3aaad. lemoHcTpupyerca
3 deKTUBHOCTb NpUMeHeHns GopMya ANA KOOpAMUHAT cepeduHbl OTpe3Ka, PacCTOAHUA Mexay ABYMs
TOYKaMM, YPABHEHWUIA OKPYXKHOCTU U MPAMOM B KOHKPETHbIX FEOMETPMYECKUX 3a[ayax, TEM CaMbiM
[aetca npeacrasieHne o6 n3yyeHnn reometTpmuyeckmnx Guryp ¢ NoMoLLbo MEeToa0B anrebpsbl.

2. COOTHOLWIEHUNA MeXKAay CTOPOHAMU U YI1aMU TPeyrosibHUKa.

CKkanspHoe npounsseaeHne BeKTOPoB. CUHYC, KOCMHYC W TaHreHc yria. Teopembl CUHYCOB M KOCMHYCOB.
PeweHne TpeyronbHUKOB. CKansapHoe NpousseseHne BEKTOPOB UM ero NPUMEHEHUE B reOMETPUYECKUX
3apa4ax. OCHOBHaA L e Nb- Pa3sBUTb YyMEHME YUaLLMXCA MPUMEHATb TOMFOHOMETPUYECKMI annapat
NpY peLIeHUM reomeTpuyeckux 3agad. CMHyC 1 KocuHyc ntoboro yraa ot 0° go 180°8BoasATcA ¢ nomo-
Wb eaNHUYHOMN NONYOKPYXKHOCTU, [OKA3bIBAKOTCA TEOPEMbl CMHYCOB M KOCMHYCOB U BbIBOAUTCA eLle
oaHa dopmyna naoLwaam TpeyronbHMKa (NoN0BMHA NPOU3BEAEHNA ABYX CTOPOH HA CUMHYC Yraa mexay
HUMM). DTOT annapaT NPUMEHAETCA K PELUEHUNIO TPeyroabHUKoB. CKanapHoe Npo U3BeLeHWe BEKTOPOB
BBOOMTCA Kak B ¢u3MKe (Npou3BeAeHWe AJ/IMH BEKTOPOB HA KOCUHYC Yyriaa Mexay Humu). Pac-
CMaTpPMBalOTCA CBOWMCTBA CKa/NAPHOro NMPOU3BEAEHNA N ero NPUMEHEHMWE NPU PeLleHNM TeEOMETPUYECKMX
3azau.

OcHOBHOE  BHWMaHMe cnepyetr yagenntb Bblpa6OTKe MPOYHbIX HaBblKOB B nPUMeEHEHNN
TPUTOHOMETPUYECKOIO annapaTta Npu pewleHnn reomeTpmnyeckmnx sagad.

3. lNnHa OKPYXXHOCTU U NAoWaab Kpyra.

MpaBuibHbIE MHOrOYrofibHUKU. OKPYXHOCTWU, OMWCAHHAsA OKOJIO MNPaBM/bHOIO MHOTOYrOJIbHUKA U
BMNUCaHHanA B Hero. MocTpoeHMe NpaBU/IbHBIX MHOFOYTO/IbHUKOB. JiMHA OKpy»KHOCTKU. Maowaab Kpyra. O
CHOBHAaA L eb-pacliMpUTb 3HAHME YUALLMXCA O MHOTOYro/IbHWKaxX; PacCMOTPETb MOHATUA AJINHbI
OKPY»KHOCTU M NAOWAAN Kpyra U GOpMYbl ANA UX BbIYUCAEHUS.



B Hauane Tembl flaeTcs onpeaeneHne nNpPaBuabHOrO0 MHOIOYroibHUKA U paccMaTpmuBaloTCA Teopembl 06
OKPYKHOCTSIX, ONMNUCAaHHOW OKOJIO MPAaBUAbHOFO MHOMOYrosbHMKa W BNUCaHHOM B Hero. C nomoubto
OMWUCAHHOM OKPYXHOCTU peLlatTca 3a4adn O MOCTPOEHMM MPaABUIbHOMO LIECTUYrO/ibHUKA U
NpaBMAbHOIO 2M-Yro/ibHMKa, eCAn AaH NPaBUbHbIN M1-Yyro/IbHUK.

®opmybl, BbIparKaloWMe CTOPOHY MNPaBMbHOFO MHOFOYro/ibHMKA M pPaguyc BMUCAaHHOW B HEro
OKPY)KHOCTW 4Yepes pafauyc OMUCAHHOW OKPYMKHOCTWU, WUCMOAb3YIOTCA NpWU BbiBoge GOPMYN AO/WHbI
OKPYKHOCTM M naowaam Kpyra. BbiBog onupaeTca Ha MHTYMTMBHOE MpeacTaB/ieHne o npegene: npu
HEOrpaHMYEHHOM YBE/IMYEHUM 4UWCNA CTOPOH MNPaBUABHOrO MHOMOYro/ibHWKA, BMWCAHHOTO B
OKPY’KHOCTb, €0 NepuMMeTP CTPEMUTCA K A/IMHE 3TOM OKPY)KHOCTW, a MJowWab - K NAowaam Kpyra,
OrPaHNYEHHOTO OKPYKHOCTbIO.

4. ABnxKeHusA.

OTobpaxkeHne nAOCKOCTM Ha cebsa. [loHaTMe paBuKeHus. OceBas M LEHTpasbHasd CUMMMETPUM.
MapannenbHblit nepeHoc. NMoBopoT. HanoxkeHna n apmkeHna. OCH O BH a A L € N b - MO3HAKOMUTb
yyalmxca C MNOHATMEM ABUMEHWUA W ero CBOMCTBAMM, C OCHOBHbIMW BMAAMM [ABWNKEHWH, CO
B3aMMOOTHOLLUEHUSAMWN HANOXKEHUA U OBUKEHWUN. [BUXKEHMEe MNOCKOCTM BBOAMTCA KaK oTobparkeHue
NIOCKOCTM Ha cebs, COXpPaHSAIOLLEE PAcCTOAHME MEeXKAY TOUKamu. Mpu paccMOTPEHUN BUAO0B ABUNKEHUIA
OCHOBHOE BHMMaHMe yaenseTcs NocTpoeHnto 06pas3oB TOYEK, NPAMbIX, OTPE3KOB, TPEYro/IbHUKOB Npu
OCEBOI U LEHTPaNbHOM CUMMETPUAX, NapannenbHom nepeHoce, nosopote. Ha apdeKTHbIX npumepax
NOKa3blBaeTcA NPUMEHEHWE ABUMKEHMI NPWU PelleHMM FeoMeTPUYEcKUX 3agad. MMoHATUE HaNoXKeHUn
OTHOCWUTCA B AAHHOM KypCe K YMCYy OCHOBHbIX MOHATMI. [lOKa3blBAaeTCA, YTO MOHATUA HANOXKEHMA U
OBVXKEHUA ABAAIOTCA 3KBMBANEHTHbIMU: Nt060E HanoXKeHue ABAAETCA ABUMKEHMEM MJIOCKOCTU U
06paTHO. U3yyeHMe AOKa3aTenbCTBa He ABAAeTcA 06sA3aTelbHbIM, O4HAKO CledyeT PacCMOTPETb CBA3b
NOHATUIN HANOMKEHNA U OBUNKEHUS.

5. 06 akcuomax reometpuun. becepaa 06 akcmomax reomeTpum.

OcHoOBHanA Uenb-aaTb bonee rnybokoe npeacTaB/ieHNe O CUCTEME aKCMOM MAAHUMETPUM U
aKcMomaTtuyeckom metoze. B aaHHOM Teme paccKasbiBaeTca O Pas/IMUHbIX CUCTEMAX aKCUMOM reoMeTpuM,
B YaCTHOCTM O pa3/INdHbIX crocobax BBeaeHWNA NOHATUA paBeHCTBa Guryp.

6. HayanbHble cBefeHUA U3 cTepeomeTpumn

MHororpaHH1KK: Npu3ma, napannenenunes, nupammaa, Gopmynbl AN BblUMCAEHNA UX 06bemoB. Tena
M NOBEPXHOCTU BPALLEHUA: LUAUHAP, KOHYC, cdepa, wap, Gopmynabl AAa BblUUCAEHWUA UX Naowanew
nosepxHocTe n obbemoB. O CHOBHa A L e/ b - AaTb HaYyanbHOe NpeacTaBieHne O Tenax u
MOBEPXHOCTAX B MPOCTPAHCTBE; MO3HAKOMMUTb YYaLMXCA C OCHOBHbIMU GOPMyNamMu ANA BblUMCNEHUA
naowasen NoBepxHOCTen M 06bEMOB Ten. PaccMoTpeHue MPOCTENLUMX MHOFOrPaHHWKOB (Npu3mbl,
napannenenunesa, nMpamuapl), a TakKe Tes U NOBEPXHOCTeN BpalLeHua (LManHApa, KoHyca, cdepbl,
lapa) NPoOBOAMTCA HAa OCHOBE HArNAAHbIX NpeAcTaBaAeHUi, 6e3 NPMBAEUYEHUA aKCMOM CTEPEeoOMETPUMN.
dopmynbl gaa BbluUCNEHMA OOBEMOB YKasaHHbIX TeN BbIBOAATCA Ha OCHOBe npuHuuMna Kasanbepw,
dbopmynbl ANA BbIMUCNEHUA NaowWwaae BOKOBbIX MOBEPXHOCTEW UMAMHAPA M KOHyca MNOJIyYatoTcsa C
NMOMOLLbIO PAa3BEPTOK 3TUX NOBEPXHOCTEN, popmyna naowaam chepbl NPUBOAUTCS 6€3 OCHOBAHMA.

7. NosTopeHue. PewwneHune 3aaau.

OcHoBHas yesb -NMOBTOPUTbL MaTepuMa Kypca reoMeTpun 3a 7-9 knacc



YyebHO-TemaTHMyecKkuii nnaH

Ne HavmeHoBaHue pa3genos, Tem Yacbl yuebHoro MnaHoBble CPOKM NPOXOXKAE
n/n BpeMeHU
YyebHO-TeMaTUUYEeCKUI NaaH Ha 7Knacc
1 HauanbHbie reomMeTpruecKue CBEACHUS 7 8.11-29.11
2 TpeyroabHUKH 14 2.12-31.01
3 [MapasuienbHbIe MPSIMbIC 9 3.02-2.03
4 CooTHOIIEHNS MEX 1y CTOPOHAMU U yIilaMu 16 6.03-4.05
TPEYTroJIbHUKA
> [ToBTOpenwue. Pemenwne 3amad. 4 6.05-31.05
BCErO: 50
YyebHo-TemaTUyYeCcKuin NaH Ha 8knacc
1. YeTblipexyrobHUKN 14 01.09-18.10
2. Mnowaab 14 20.10-15.12
3. MopobHble TpeyronbHUKK 19 19.12-7.03
4, OKpY*KHOCTb 17 10.03-10.05
5 MoBTopeHue. PelweHne 3agau 4 12.05-25-05
BCElO: 68
YyebHo-TeMaTUYECKUI NAaH Ha 9 Knacc
1 BekTopbl 8y 01.09-06.10
2 MeTtoa KoopauHat 10y 10.10-15.11
3 CooTHOLLEeHMA MeXay CTOPOHAMU U yraamum 11y 16.11-21.12
TpeyrosibHMKa. CkanapHoe nponssegeHue
BEKTOPOB
4 ONnHa OKPYXKHOCTM 1 NaowWaab Kpyra 12y 22.12-1.03
5 LBuxeHuns 8y 2.03-27.03
6 HauyanbHble cBeAeHUA U3 CTEPEOMETPUN 8y 1.04-16.04




06 akcMomax naaHUMeTpuUmn 24 18.04-24.04
MosTopeHue. PeweHne 3apau 9y C 26.04 -25.05
BCErO: 68




