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PABOYAS ITPOI'PAMMA
no npeamery «MaremaTuka»

IHosicHuTeaLHAA 3aNIUCKA
Pa6ouast nporpamma no npeamery «Marematuka» paspadboTaHa Ha OCHOBE CJIeYIOIIUX HOPMATUBHBIX IOKYMEHTOB:

1. ®epepanbHbIil TOCYIapCTBEHHBIH 00pa30BaTENbHbBIN CTaHAAPT OCHOBHOTO OOIIEro 0Opa3oBaHMsl, YTBEPKIAEHHBIN MPUKa30M
MunucrepcTBa 06pazoBanus u Hayku Poccuiickoit @enepanmu ot 17.12.2010 romga Nel897 (¢ u3mMeHEHUSIMU U IOTIOJTHEHHUSI-
MH).

2. OcHoBHas oOpa3oBartenbHas mporpaMma ocHoBHoro obmero oopaszoBanusi [ BOY COIII «lleatp o6pa3oBanus» r.YamaeBcka
Camapckoit 06s1acTu.

3. Anre6pa. PaGoune nporpammel. 5-9 kinaccel. A. I'. Mep3msik, B. b. [Tononckuii, M. C. Sxup, E. B. bynko. - M. : Benrtana-
I'pad, 2020

4. T'eometpus. Paboune nmporpammel. 7-9 kmaccel. JI.C.AtanacsH, B.®.byty3os, C.b.Kagomues u 1p. — M.: [IpocBemenue,
2020.

5. IlporpamMma BocTiMTaHMsI TOCYIAPCTBEHHOTO OI0HKETHOTO 00111€00pa3oBaTeibHOTO yupexaenus Camapckoit o0iactu cpe-
Hel o6mieoOpazoBaTenbHOM 1IKOJIBI «L{eHTp 00pa3zoBanus» ropojackoro okpyra Yamaesck Camapckoil o0aacTu.

Paboyasi nporpaMMa OpHEHTHPOBAHA HA MCIOJIb30BAHUE Y4COHUKOB:

1. A.T'. Mepansk, B.b. [Tononckuit, M.C. Skup. Anre0pa: 7 kiacc: ya4eOHUK IJI ydaluxcsi 001eo0pa3oBaTeIbHbIX YUPEKISHUN.—
M.: Benrtana-I'pad, 2019

2. A.I'. Mepzmsik, B.b. Tlomonckuii, M.C. SAxup. AnreOpa: 8 kiacc: yueOHUK I yHaIuxcs 0011e00pa3oBaTeIbHBIX YUPEKICHUH. —
M.: Benrana-I'pad, 2020.

3. A.l'. Mep3msxk, B.b. TTonouckwmit, M.C. Slkup. Anrebpa: 9 kiacc: y4eOHHK [Tl ydaruxcst o0meo0pa3oBaTeIbHbIX yUpEKISHUNH.—
M.: Benrana-I'pad, 2021.

4. T'eometpus. 7 - 9 knacc. Atanacsa JI.C. u ap., [Ipocsemenne, 2018



MecTo npeamera B y4e0OHOM IIaHe

B y4ueOHOM I1aHEe Ha H3yYCHHE aJredpbl OTBOJUTCS:

7 xnacc- 3 4 B Henenmo (34 Heenm)

8 kitacc- 3 u B Heneno (34 Henenu)

9 knacc-3 4 B Heenmo (34 Henenn)

B y4ueOHOM I1aHE Ha H3yYCHHE TeOMETPUH OTBOIUTCS:
7 xnacc- 2 4 B Henenmo (34 Heaenn)

8 kiacc- 2 u B Heneno (34 Henenu)

9 knacc- 2 4 B Henenmo (34 Heaenu)

Bcero 510u4.

Ilnanupyembie pe3yabTaThl 0CBOCHHS Y4eOHOI0 MpeaMeTa

N3yyenne maTeMaTUKU 1O JAHHOM pabouei mporpaMme crocoOCTBYeT (POPMHUPOBAHUIO Y YUAIIUXCS JUYHOCTHBIX, MeTaNpeIMeTHBIX
U NMpeIMeTHBIX Pe3yJbTaTOB 00yUeHHUs, COOTBETCTBYIOIUX TpeOoBaHusIM DeepaabHOT0 rocyJapcTBEHHOTO 00pa30BaTEILHOTO CTaH-
JapTa OCHOBHOTO OOIIIero 00pa3oBaHMUsI.

JINYHOCTHBIE Pe3yJIbTATHI:

1) BocnuTaHue POCCUMCKON I'pa’KJaHCKOW MJAEHTUYHOCTH :MAaTPUOTU3MA, YBaKeHHsI K OTedecTBY, OCO3HAHHE BKJIa/Ja OTEUYECTBEHHBIX
YUEHBIX B pPa3BUTHE MUPOBOM HAYKH;

2) OTBETCTBEHHOE OTHOLICHHE K YYEHHIO, TOTOBHOCTb U CIIOCOOHOCTh O0OYyYarOIMXCs K CaMOPa3BUTHIO U CaMOOOPAa30BaHUIO Ha OCHOBE
MOTHUBALMU K 00YUYEHHUIO U MO3HAHUIO;

3) 0CO3HaHHBIN BHIOOP U MOCTPOCHHE AAJIbHEWIIEH UHIMBUIYaTIbHON TpaeKTOpUU 00pa3oBaHus Ha 0a3e OPUEHTUPOBKU B MHpE npodec-
cuil U MpoeCcCUOHANBHBIX MPEANOYTEHUHN ¢ YUYETOM YCTOMUYMBBIX MO3HABATEIbHBIX HHTEPECOB, 4 TAKXKE HA OCHOBE (DOpMUPOBaHUS yBa-
KUTEIBHOTO OTHOIICHHUS K TPYAY, PA3BUTHE ONBITA YYACTHS B COLIMAIBHO 3HAYUMOM TPY/IE;

4) yMeHHe KOHTPOJIMPOBATh MPOLIECC U Pe3ybTaT yueOHOW U MaTEMaTHUECKOM 1eATeIbHOCTH;

5) KpUTUYHOCTH MBIUICHHS], THULIMATHBA, HAXOAYNBOCTh, aKTUBHOCTH IIPU PELIEHUH MATEMAaTUYECKUX 3aa4.



MeTanpeaMeTHble pe3yJIbTAThI:

1) ymeHue caMOCTOATENBHO ONPEACIISTh 1IeJIM CBOET0 00yUYeHUsl, CTaBUTh U (DOPMYITUPOBATH JIJIsi c€0s1 HOBBIE 3a/1a4u

B yu€0e, pa3BUBaTh MOTHUBBI U HHTEPECHI CBOEH MTO3HABATEIILHOM JCSITEIbHOCTH;

2) yMEHHE COOTHOCHUTh CBOM JICHCTBUS C MIIAHUPYEMBIM U PE3yJIbTaTaMH, OCYIIECTBIISITH KOHTPOJb CBOEH NIEATETLHOCTH B MPOIIECCE J0-
CTHXKEHHS pe3yJibTaTa, ONpeaessiTh CIOCOObl JEHCTBUNM B paMKax MPEAsIOKEHHBIX YCIOBUN M TpeOOBaHUN, KOPPEKTUPOBATH CBOU JICH-
CTBHSI B COOTBETCTBUM C U3MEHSIOMICICS CUTYallUEH;

3) yMeHue Onpeaenarh MOHATHS, CO3/1aBaTh 0000IIEHMs], YCTAaHABINBATh aHAJIOTUH, KIIAaCCU(PUIIMPOBATH, CAMOCTOSATEIHLHO BHIOMPATH OC-
HOBAHUS U KPUTEPUH JIJIs1 KIlacCU(DUKAIUY;

4) yMeHHE yCTaHaBIIMBATh NPUUYNHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTH JIOTHUYECKOE PACCYXKACHUE, YMO3AKIOUEHUE (MHAYKTUBHOE, 1ETyK-
TUBHOE U 110 aHAJIOTUH) U JeJaTh BHIBOJIBI;

5) pa3BuTHE KOMIETEHTHOCTH B 00JIACTH UCIIOJIL30BaHUsI HHPOPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH;

6) MmepBOHAYAJIbHBIC MPECTABICHUS 00 UIESIX U O METOJaX MaTEeMaTUKU KaK 00 YHHBEPCAILHOM SI3bIKE HAYKH M TEXHUKU, O CPEIICTBE
MOJEIUPOBAHUS ABICHUHN U ITPOLIECCOB;

7) yMeHHE BUJETh MATEMAaTUUECKYIO 3a/1a4uy B KOHTEKCTE MPOOIEMHON CUTYallMU B IPYTUX JTUCIMUIUIMHAX, B OKPY>KAIOLIEH KU3HU;

8) yMeHHE HaXOAUTh B PA3IMYHBIX HICTOYHUKAX WH(MOPMAIUIO, HEOOXOAUMYIO JJI PEIICHUSI MaTEeMaTUYECKUX MTPOOJIEM, U MPECTABISATh
e B MOHATHOU (popMe, MPUHUMATH PEUICHUE B YCIOBUAX HEMOJHOMN WM U30BITOYHOMN, TOUHOW HIJIM BEPOSITHOCTHON MH(MOpMAITUY;

9) ymMeHue MOHUMATh U UCTOJIH30BATh MATEMATHUYECKHE CPEJICTBA HATVISIIHOCTHU (TpaduKu, TaOIHIIbl, CXeMbI U Ap.) JJIs WIUTFOCTPAIIUH,
MHTEpIIPETalUN, apTyMEHTAIIUH;

10) ymeHue BBIIBUTaTh TUTIOTE3BI IPU PEIICHUU 3a/1a4, TOHUMATh HEOOXOIMMOCTh UX MPOBEPKU;

11) noHnMaHue CyITHOCTH aITOPUTMUYECKUX TIPEANUCAHUNA U YMEHUE JCHCTBOBATh B COOTBETCTBUU C MPEIOKEHHBIM aITOPUTMOM.

IIpeameTHbIe pe3yJIbTAThI:

Tema BeinyCKHUK Hay4uTCH: Buinycknuk noayuum 603m03#CHOCHIb:
® [IOHUMAaTh OCOOEHHOCTHU JAECSITUYHON CUCTEMBI CUHCIIE- ® IIO3HAKOMHUTLCS C MO3ULUMOHHBIMH CHCTEMaMH
PAIIMOHAJIBHBIE YNCJIA HUS, CUHUCIICHUS
® BJIAJACTh IIOHATUAMH, CBSI3aHHBIMH C I€JTUMOCTBIO ® C OCHOBAaHHUSAMH, OTIUYHBIMH OT 10;
HaTypaJIbHBIX YHCEII; e yrIyOUTh M DPa3BUTh NPEACTABICHUS O HaTypalb-
e BBIpa)KaTh YMCJIa B SKBUBAJIEHTHBIX (hopMax, BbIOUpas HBIX YMCJaX U CBOWCTBAX JEIUMOCTH;
Hau0oJIEe MOAXOMALYIO B 3aBUCHMOCTH OT KOHKPET- ® HAy4YUTHCS HCIOJIB30BAaTh NPUEMBI, pallMOHAIM3U-




HOU CHUTYallHH;

CpPaBHMBATH M YNOPSAIOYMBATH PAlMOHATIbLHbBIC YUCTIA;
BBITIOJIHATH BBIYMCIIEHUS C PALMOHAIIBHBIMU YUCIIAMU,
coyeTasl yCTHBIE U TIUCbMEHHbBIE PUEMBI BBIUUCIICHUH,
MIPUMEHSTh KaJIbKYJISATOD;

WCIIOJIb30BAaTh MOHATUSA U YMEHHUS, CBSI3aHHBIE C TIPO-
MOPUMOHAJILHOCTBIO BEJIMYKH, IPOLIEHTAMU B XOJE
pelIeHNs] MaTEMAaTUYEeCKHUX 3a7a4 U 3aJ1ad U3 CMEXKHBIX
MIPEIMETOB, BBIMOJIHATH HECIOKHBIE TPAKTUYECKHE
pacuEThl.

pYIOLIME BBIYUCICHHUS, TPUOOPECTH MPUBBIYKY KOH-
TPOJUPOBATH BBIYHMCIICHUS, BBHIOMpAs IOIXOJISIIUI
JUISL CUTYallUH CTI0C00.

JTEHCTBUTEJILHBIE
YUCJIA

HCIIOJI30BaTh HAYaJIbHBIC IMPCACTABJICHUA O MHOXKC-
CTBC IIGI\/JICTBI/ITCJIBHBIX YUCCII,

BJIAICTb IMOHATUCM KBaApaTHOI'O KOPH:A, IIPHUMCHATH
€Ir'o B BBIYHCIICHHUAX.

pa3BUTH MPEJICTABICHUE O YUCJIC M YUCIOBBIX CH-
CTeMaX OT HATypPaJbHBIX JO JICHCTBUTEIBHBIX YH-
Cell; O POJIM BBIYHMCIICHUN B YEJIOBEYECKOM MPaKTH-
Ke;

pa3BUTh M YIIIYOUTh 3HAHUS O JCCATHYHOU 3aIUCH
JICHCTBUTEIILHBIX YUCEN (IIEPUOANYCCKHE U Helle-
PUOJAMYECKHUE APOOH).

U3MEPEHWMA, ITPUBJIN-
ZKEHMS, ONEHKH

HCIIOJIb30BaTh B XOAC PCHICHHA 3aAa4d 3JICMCHTAPHBIC
MMpeacCTaBJICHUA, CBA3AHHBIC C HpI/I6JII/I)KéHHI)IMI/I 3Ha4eC-
HUsMU BCIIMYHUH.

IIOHATBH, YTO YMCIIOBBIC JAaHHBIC, KOTOPHIE UCIIOJIb-
3YIOTCSL JUIl XapaKTEPUCTUKU OOBEKTOB OKpY)Karo-
IIEr0 MUpA, SIBJISAIOTCS MPEUMYILECTBEHHO MPUOIIH-
KEHHBIMHU, YTO IO 3alUCU NPUOIMKEHHBIX 3HaYe-
HUH, cojepxamuxcs B MH()OPMAIMOHHBIX HCTOY-
HUKAaX, MOYKHO CYAMTH O MOTPEIIHOCTH MpUOInKe-
HUS,

IIOHSATh, YTO MOTPEIIHOCTD PE3YyJIbTaTa BIUYNUCICHUN
JOJKHAa OBITh COM3MEpHMa C IOTPEIIHOCThIO HC-
XOJHBIX JaHHBIX

AJITEBPANYECKUE BbI-
PAKEHU A

BIIAJICTh TOHATUSIMH «TOXIECTBO», «TOXKIECTBEHHOE
npeoOpa3oBaHuey, peliaTh 3aJa4yH, COJEpKalme OyK-
BEHHBIC JaHHBIE; pPad0TaTh ¢ hopMylIamu;

BBIMOJHATh MpeoOpa3oBaHUsl BBIPAXKEHHM, coaepka-
[IUX CTETICHU C IEJBIMHA TIOKA3aTeIsIMHA M KBaJpaTHbIE
KOPHU;

BBITIOJIHSITh TOXKJIECTBEHHBIE TPEOOPA30BaHUS PAIHO-
HaJIbHBIX BBIPAKEHUI HA OCHOBE MPaBWJI JEHCTBUN HAJl
MHOTOYJICHAMH U aNre0pandecKuMu Apo0sIMU;
BBITIOJTHSITH PA3JIOKEHUE MHOTOWICHOB HA MHOKHUTEIIN

HAYYHUTHCS BBITIOIHITH MHOTOIIIATOBBIE MPeoOpa3o-
BaHUS PALMOHAIBHBIX BBIPAKCHHUN, MPAMEHSS M-
pokuii Habop crocoO0B U MPUEMOB,;

NPUMEHSTh TOXIECTBEHHBIC IMPEoOpa3oBaHUs IS
pemieHus 3amad M3 PA3IMYHBIX pa3/ieNoB Kypca
(HampuMmep,  JUIA  HAXOXKJIEHHS  HaumOOJblie-
ro/HauMEHBIIET0 3HAY€HUS BBIPAKEHUS).




YPABHEHUA

peliaTb OCHOBHBIE BUJbl PAllMOHAIbHBIX YPaBHEHHUU C
OJHOI TEPEMEHHOM, CUCTEMBI JIByX YpaBHEHUH C JIBY-
M ICPCMCHHBIMU

MOHMMATh YpaBHEHUE KaK BaKHEHIIYI0O MaTeMaTH4e-
CKYIO MOJI€Nb JUIS ONMCAHUS U U3Y4YEeHHs pa3zHooOpas-
HBIX peaJbHbIX CHUTyalluid, pPeIIaTh TEKCTOBBIE 3aJa4yu
anredpandeckuM METOI0M;

NPUMEHSTh TpaduuecKue MPECTABICHUS I UCCIIe-
JOBaHUA ypaBHeHI/IfI, HUCCJIICAOBAaHUA W PCHICHUA CH-
CTEM YpaBHEHMH C ABYMs IEPEMEHHBIMHU.

OBJIAJIETh CHEUUAIBHBIMM INPUEMAMHU  PELICHUS
YpaBHEHUN U CUCTEM YpaBHEHHWH; YBEPEHHO NpH-
MEHATH almapar ypaBHEHHWH AJis pelleHus pas3Ho-
0o0pa3HbIX 3a/la4 U3 MaTeMaTUKH, CMEXHBIX Mpel-
METOB, ITPAKTUKU;

IPUMEHSTh IpaduyecKkue MNpeAcTaBlIeHUs A HC-
CJIeIOBaHMS YpaBHEHH, CHUCTEM YypaBHEHHH, co-
Jepxaimx OykBeHHbIE K03()GUIIMEHTHI

HEPABEHCTBA

MMOHUMAaTh U MPUMEHATh TEPMUHOJIOTHUIO U CUMBOJIUKY,
CBSI3aHHBIE C OTHOILICHHEM HEPABEHCTBA, CBOMCTBA
YHCJIOBBIX HEPABEHCTB;

pelaTh JMHEWHBbIE HEPABEHCTBA C OJHOM MEPEMEHHOMU
U UX CHUCTEMBI; pelIaTh KBaJpaTHbIE HEPABEHCTBA C
OMopoi Ha rpauuecKue MpeICTaBICHHUS;

MPUMEHSATh arlapaT HEPaBEHCTB JJIA PEUICHUs 3ajad
13 pa3JInYHBIX Pa3JelnoB Kypca.

pa3sHoOOpa3HbBIM HpuéMaM J0Ka3aTelIbCTBA Hepa-
BEHCTB; YBEPEHHO MPHUMEHSATH aIlllapaT HEPaBEHCTB
JUIS peIleHHs DPa3HOOOpa3HBIX  MaTeMaTHYeCKUX
3aj71a4 ¥ 3a/1a4 U3 CMEKHBIX MPEIMETOB, IPAKTHKH;
NPUMEHATh TpapHuyecKue MPeACTaBICHHUS IS UC-
CIIC/IOBaHUSI HEPABCHCTB, CHCTEM HEPAaBEHCTB, CO-
JepKammx OyKBeHHbIE KO (DUITUSHTHI.

OCHOBHBIE TIOHATUAA.
YUCJIOBbBIE ®YHKIIUN

MOHMMATh W HMCIIOJIb30BaTh (DYHKIIMOHAJIBHBIC TIOHSATHS
U S13bIK (TEpMUHBI, CAMBOJIMYECKHE 0003HAUEHU);
CTPOUTH TpapUKH 3TEMEHTAPHBIX (DYHKIMIA; UcCCIeno-
BaTh CBOMCTBA YMCIIOBBIX (DYHKIMI Ha OCHOBE H3yye-
HUS TIOBEJIEHUS UX I'paUKOB;

NOHUMAaTh (YHKIMIO Kak Ba)KHEHIIyI0 MaremaThye-
CKYI0 MOJENb JUIsl ONMCAaHUs IPOLIECCOB U SBJICHUN
OKpYXKAaloIllero Mupa, NPUMEHATh (QYHKIIMOHATbHBIN
A3BIK JJI ONMCAHMSI M MCCIEAOBAHUS 3aBUCUMOCTEN
MEXy PU3NYECKUMU BEINYNHAMM.

IIPOBOAMTDH MCCIIEA0BAHNUS, CBA3aHHbIE C U3YUEHUEM
CBOMCTB (DYHKIIMI, B TOM YHCJIC C HCIIOJIb30BAHHECM
KOMIIbIOTE€pPa; Ha OCHOBE TIpapUKOB H3YyYEHHBIX
¢GyHKIUI cTpouTh Oosee cioxHble Tpaduku (Ky-
COUYHO-3a/IaHHBIE, C «BBIKOJIOTBIMH» TOYKAMH M T.
IL);

UCMOJIb30BaTh (DYHKIIMOHAIbHBIE MPEACTABICHUS U
cBOMcTBa (PYHKUHMH AJIS peIIeHUs] MaTeMaTHYECKUX
3a/1a4 U3 pa3iIMYHbIX Pa3JeloB Kypca.

YUCJOBBIE TOCJIENO-
BATEJIBHOCTH

MMOHUMAaTh U MCIOJIB30BATh SA3BIK MOCIICA0BATEILHOCTEH
(TepMUHBI, CAMBOJIUYECKHE 0003HAUEHUS);

MPUMEHSTH (HOPMYIIbI, CBSI3aHHBIE C apUPMeTUIECKOI
¥ T€OMETPUYECKOM MPOrPEeCCUsIMU, U ammapar, chop-
MHUPOBAHHBIH IPU U3y4ECHUU JIPYTHX Pa3esioB Kypca, K
pEIIeHHIO0 3a/1a4, B TOM YUCJIEe C KOHTEKCTOM U3 peallb-
HOM >KW3HMU.

pemaTb KOMOMHUPOBAHHBIE 331a4H C IPUMEHEHUEM
dopMy1 n-ro 4YjeHa M CyMMBbI NEPBBIX N YJICHOB
apudmeTnyecKol U TeoMeTpudecKod Iporpeccuii,
IIPUMEHss TIPU 3TOM allapaT ypaBHEHUU U Hepa-
BEHCTB;

MOHUMAaTh apU(PMETHYECKYI0 U TEOMETPUUYECKYIO
MIPOrpeccuy Kak (yHKIMHM HATypalbHOI'O apryMeH-
Ta; CBS3BIBATh APU(PMETUYECKYIO TNPOTPECCHI0 C
JIMHEWHBIM POCTOM, T€OMETPUYECKYK) — C 3KCIO-




HCHIMWAJIbHBIM POCTOM.

OIIUCATEJIBHASA CTA-
TUCTHKA

® HCIIOJIB30BaTh HpOCTefIHlPIe CIIOCOOBI NpCACTAaBJIICHUA U
aHajIn3a CTaTUCTHYCCKHUX JaHHBIX.

npuoOpecTu MepBOHAYATIbHBIN ONBIT OpPTraHU3aANH
cOopa HaHHBIX MPH MPOBEIACHUH Ompoca oOIie-
CTBEHHOTO MHCHHUS, OCYIIECTBIISITh WX AaHAaJM3,
MNpCACTAaBJIATh PE3YJIbTATHI OIIPOCAa B BUAC Ta6J'II/II_IBI,
JIMarpaMMBbl.

CJIYUYAMHBIE COBBITHUSI

® HaXOJAUTb OTHOCHUTCIBHYIKO 4YaCTOTY H BCPOATHOCTH

IIPUOOPECTU OIBIT MPOBEAEHUS CIyYalHBIX JKCIIE-

N BEPOATHOCTD CIIy4aifHOTO COOBITHSI. PUMEHTOB, B TOM YHUCJIE C IOMOILBIO KOMIBIOTEP-
HOT'O MOJIETUPOBAHMsI, UHTEPIPETALUU UX PE3Yilb-
TaTOB.

KOMBHUHATOPHUKA e pematb KOMOMHATOPHBIC 33a4M HA HAXOKCHUE YUCIIa HAay4YUTHCS HEKOTOPBIM CIIELMAIBHBIM IIpUEMaM

00BEKTOB WK KOMOMHALHA.

PCUICHUA KOM6I/IHaTOpHBIX 3ajJa4d.

IInanupyemMble pe3yJbTaThl H3yYeHHs] Kypca reoMeTpuu B 7-9 Kiaccax.

Tema BrpInyCKHUK Hay4YuTCH: Buvinycknuk nonyuum 603moxncnocmp:
Harasignasi reomer- ® pAacIo3HaBaTh Ha YepTeKaxX, pUCyHKaAX, MOACIIX U B BBIYHCIIATD OOBEMBI  IPOCTPAHCTBEHHBIX  TI'€O-
pus OKpY’KarollleM MUPE IIOCKUE U IIPOCTPAHCTBEHHBIE METPUYECKUX (DUTYp, COCTaBICHHBIX U3 MPSIMO-
reoMeTpuyeckue QUrypsl; YIOJIBHBIX IapaJUICNICIIUIEIOB;
® pacro3HaBaTh Pa3BEPTKHU KyOa, MPSIMOYTOJIBHOTO Ma- yIIIyOUTh M pa3BUTh MPEJCTABIEHHUS O IMPOCTpPaH-
pajuienenuIea, IpaBuIbHOW MMPaMUIbI, LWJINHIAPA U CTBEHHBIX T€OMETPUUYECKHUX PUTypax;
KOHYcCa, IIPUMEHATH IIOHATHE DPa3BEPTKU I BBIINOJHEHUS
® OMpeneNiATh O JUHEHHBIM pa3MepaM pa3BEPTKU QUTy- NPAKTUYECKUX PACUYETOB.
PBI JIMHEIHBIE pa3Mepbl caMoi GUTYpBI U HA000POT;
®  BBIYHCIATH 00BEM NMPSMOYTOJIBHOTO Mapajljiesienuneaa
I'eomerpnueckue ® [I0JIb30BATHCA SA3BIKOM I'€OMETPUHU I OIUCAHUS IIPEI- OBJIaIETH METOAAMHM PEIIECHUS 3a1a4 Ha BEIYUCICHUS
(urypsi METOB OKPYJKAIOIIETO MHpa M MX B3aMMHOI'O PacCIIOjo- U J0Ka3aTelbCTBa: METOAOM OT IIPOTUBHOIO, METO-
JKEHUS,; JIOM T0/100MsI, METOJIOM Tepedopa BapHUaHTOB U Me-
® pacno3HaBaTh U U300paXkaTh Ha YepTeKaxX U PUCYHKaX TOAOM I'€OMETPUIECKUX MECT TOYCK;
reoMeTpruecKue GUrypsl 1 UX KOH(QUTypaIum; MPUOOPECTH OMBIT MPUMEHEHUS aIreOpanvyeckoro u
® HaxOJUTh 3HAYEHUS JJIUH JUHEHHBIX JIEMEHTOB (pUryp TPUTOHOMETPUYECKOTO aIllapaTa U UAed JBHUKEHUS
1 UX OTHOILIEHHs, TpaayCHyI0 Mepy yrioB oT 0 go 180°, IIpU PELICHUH F€OMETPUUYECKUX 3a/1a4;
IIPUMEHSS OIIPECIICHHUS], CBOMCTBA OBJIAJIETh TPAJULIMOHHON CXEMOW pelIeHus 3a/1a4 Ha
e oTHoweHus ¢uryp (paBeHCTBO, MOJ00HME, CUMMETPUH, MOCTPOCHKE C MOMOIIBIO IIUPKYIISL U JINHEWKH: aHa-
JIN3, IOCTPOEHUE, T0KA3aTEIbCTBO U UCCIEI0BAHNUE,




MIOBOPOT, MapajIeJIbHBINA epeHoc);

OIepUpOBaTh HAa 0A30BOM YPOBHE HNOHATUSMH I'E€OMET-
puueckux Guryp;

ONEPUPOBATh C HAYaJIbHBIMH IOHSTUAMHU TPHUIO-
HOMETPUU U BBIIOJHATH 3JEMEHTapHble  ONepaliu
HaJ (QYHKIUSMH YTJIOB;

pelaTh 3ajJjaud Ha JI0Ka3aTesIbCTBO, ONMUPAsCh HA H3Y-
YEeHHbIE CBOWCTBA (PUIyp M OTHOLIEHUH MEXAY HUMHU U
MIPUMEHSS] H3yYCHHBIE METO/IbI JI0KA3aTENIbCTB;

pelaTh HECIO0XKHbIE 3a/1la4id Ha NOCTPOCHUE, IPUMEHSIS
OCHOBHBIE QJITOPUTMbI IOCTPOEHUS C MIOMOILBIO LIUPKY-
JISL U JIMHEHKY,

pelaTh IUIAHUMETPUYECKUE 3aJaud Ha HaxOXJEHHe
IeOMETPUUECKUX BEIMYUH 0 00pa3laM WIN aJropuT-
MaMm, pemarhb MPOCTEHIIE TUTAHUMETPUIECKUE 3a1a9H B
IIPOCTPAHCTBE.

U3BIIEKaTh MH(OPMAIMIO O TEOMETPHUYECKHX (urypax,
MIPEJCTABICHHYIO Ha YePTEXKaxX B IBHOM BUJIC;
IPUMEHATH I pelleHus 3ajjad reoMeTpuyeckue (ax-
Thl, €CJIM YCJOBUS UX NPUMEHEHUS 33JaHbl B SBHOMN

dhopme

HAy4UThCS pEIIaTh 3a7aul Ha IIOCTPOEHUE METOIOM
reOMETPUUYECKOTO MECTa TOUEK U METOJIOM MOA00HS;
MpUOOpPECTH OIBIT UCCIEAOBAaHHUS CBOWMCTB IUIAHU-
METPUYECKUX (HUTYp C MOMOIIBI0O KOMIBIOTEPHBIX
porpamm;

MpUOOPECTH OMBIT BBINOJHEHHUS MPOEKTOB MO Te-
Mam: «['eomerpuueckue npeodpazoBaHUs Ha ILJIOC-
kocTn, «[loctpoenue oTpe3koB no popmyiey;
Hay4uTbCS MCIIONb30BaTh CBOMCTBA TI€OMETpHYE-
CKuX (UTYp A pelIeHus] TUIOBBIX 3ajady, BO3HU-
KAIOIIMX B CUTyalUsX MOBCEAHEBHOM >KM3HHU, 3a]1a4
IPAKTUYECKOIO COJIEPIKaHNUS.

OTHOIIEHU A

OlepupoBaTh Ha 0Aa30BOM YpPOBHE MOHSATHUSMHU: PaBEH-
cTBO (GUryp, paBHbIE (QUIYpbI, PABEHCTBO TPEYTOJIbHU-
KOB, MapajuIeIbHOCTh IPSIMBIX, NEPHEHANKYISIPHOCTh
NpSIMBIX, YIJIBI MEXAY MpSAMBIMH, TEPHEHAUKYIISD,
HAKJIOHHAsl, TPOEKIIHS.

HCIIOJIb30BaTh OTHOWICHUA JIs PCIICHHA HpOCTefI-
X 3aJa4, BOSHUKAIINX B peam,Hoﬁ KHU3HU.

I'eomeTpuueckue
MOCTPOEHHSI

n300paXxkaThb THUIIOBbIE IJIOCKHE (QUIYpbl U (QUIYypHI B
IIPOCTPAHCTBE OT PYKH U C TOMOUIbI0 HHCTPYMEHTOB.

BBINOJIHATh MPOCTEHIINE MOCTPOCHUS HA MECTHO-
CTH, HEOOXOIUMbIE B PEATbHOM JKU3HH.

I'eomerpnueckue
npeodpazoBaHus

CTpOUTH (GUTYpYy, CUMMETPUUYHYIO JaHHOW ¢urype ot-
HOCHUTEIIBHO OCH U TOUKH.

pacro3HaBaTh JBM)KEHHUE OOBEKTOB B OKPY)KAIOILIEM
MHUPE; CUMMETPUYHbIE (PUTYPHI B OKPYKAIOIIEM MU-

pe.

HN3mepenue reomer-
PHYECKHUX BEJIHYHH

KCMOJIb30BAaTh CBOMCTBA U3MEPEHUS [UIUH, TJIOMIACH 1
YIJIOB TIPU PEUICHUM 3a/1a4 Ha HAaXOXACHUE IJIMHBI OT-
pe3Ka, JUIMHBI OKPYXXHOCTH, JUIMHBI JYTU OKPYKHOCTH,
IpalyCHOM MepHI yria;

BBIYUCTIATH ATUHBI JTUHEWHBIX SJE€MEHTOB (QUTYP U UX
YTJIbI, UCTIONIB3YSl POPMYIIBI JITUHBI OKPY>KHOCTH U JUIH-

BBIYUCIIATH TUIOMIAAU QUTYD, COCTABIEHHBIX U3 IBYX
nnu 6ornee MPSAMOYTOJIBHUKOB, MapajlelorpaMMOB,
TPEYTOJIbHUKOB, KPYTa U CEKTOPA;

BBIYHCIISATH MJIOMAAX MHOTOYTOJIbHUKOB, UCIIOJIB3YS
OTHOIICHUS PAaBHOBEIMKOCTU U PAaBHOCOCTABJIECHHO-
CTH;




HBI IYTH OKPYKHOCTH, POpMYJIBI IUIOIIaneH (uryp;
BBIUUCIIATh IJIOUIAU TPEYTrOJbHUKOB, MPSIMOYTOJIbHU-
KOB, MapajuIeJIorpaMMOB, TpPaIeliii, KPyroB U CEKTO-
POB;

BBIUUCIIATH JUIMHY OKPY)XHOCTH, JUTMHY JYT'H OKPY>KHO-
CTH;

pelaTh 3a7ayd Ha JJ0Ka3aTelbCTBO C UCIOJIb30BAaHUEM
(bopMys JUIMHBI OKPYXHOCTH M JUIMHBI IyTH OKPYXKHO-
ctH, hopmyn muomaaei puryp;

pelaTh NPakTUYECKHUE 3aJaud, CBA3aHHBIE C HaXOxXJe-
HUEM I'€OMETPUUECKUX BEIUYHMH (KCIIOJIb3Ys NIPU HEOO-
XOJMMOCTH CIPAaBOYHUKHU M TEXHUYECKUE CPE/ICTBA);
BBINOJIHATh U3MEPEHUE JJIUH, PACCTOSIHUM, BETUUUH YT-
JIOB, C IOMOIIIbIO HHCTPYMEHTOB U1l U3MEPEHUH JUINH U
YIJIOB;

IPUMEHATh (POPMYJIBI IEPUMETPA, IO U 00beMa,
IUTOINAZM TOBEPXHOCTH OT/AEIbHBIX MHOTOTPAaHHUKOB
MIPY BBIYMCIICHUSX, KOTIa BCE TaHHBIE UMEIOTCS B YCIIO-
BUU,

npuMeHsATh TeopeMy Iludaropa, 6a3oBbie TpUTOHOMET-
pUYECKHE COOTHOMIICHHUS U BBIYMCICHHS JJIUH, pac-
CTOSIHUH, IUIONIA/IEH B IPOCTEUIINX CIyYasX.

pUOOpECTH OIBIT IPUMEHEHHUS AIreOpandeckoro u
TPUTOHOMETPUUYECKOIO ammapara u uael ABHKEHHs
IpU peIIeHUH 33/7a4 Ha BBIYMCICHHUE IUIOIMIAJCH
MHOI'OYTOJIbHUKOB.

BBIUUCIIATh PACCTOSIHUS Ha MECTHOCTH B CTaHIApT-
HBIX CHTYalUsX, IJIOMIAH B MPOCTEHININX CIydasx,
OPUMEHATh (POPMyYJIBI B IPOCTEHIIMX CUTyalUsIX B
IIOBCEIHEBHOU KU3HH.

Koopaunarsi

BBIYUCIIATH JJIMHY OTpe3Ka 110 KOOPAMHATaM €ro KOH-
LIOB; BBIYUCIIATH KOOPAUHATBI CEPEIUHBI OTPE3Ka;
HCIIOJIB30BaTh KOOPJAMHATHBIM METOA i1 W3YyYEHHsS
CBOMCTB IPSIMBIX U OKPY>KHOCTEH;

OIpeIeNIATh MPUOIIKEHHO KOOPJIUHATHI TOYKU IO €€
1300pakeHUI0 Ha KOOPIMHATHOM MIOCKOCTH

OBJIAJIETh KOOPAMHATHBIM METOJOM DPEILECHMS 3a1ad
Ha BBIYKCIIEHUE U JOKA3aTeNIbCTBO;

MPUOOPECTH ONBIT HCIOJIb30BAHUSA KOMIIBIOTEP-
HBIX  IPOrpaMm 1 aHAJINW3a YAaCTHBIX CIy4yacs
B3aMMHOT'0 PACIIOJIOKEHNS OKPYKHOCTEH U MPSAMBIX;
MIPUOOPECTU OMBIT BBHIOJHEHUS MPOEKTOB HAa TEMY
«IIpuMeHeHne KOOPAMHATHOIO METOJA NPH pellle-
HUH 33/1a4 HA BBIYKMCIICHUE U JOKA3aTEIbCTBOY.

BekTops!

ONEPUPOBATH C BEKTOPAMHU: HAXOJAUTh CYMMY U pas-
HOCTb JIBYX BEKTOPOB, 3aJJaHHBIX I'€OMETPUUYECKH,
HaxOJUTb BEKTOP, PaBHBIN IIPOU3BEIACHUIO 3aJaHHOTO
BEKTOPA Ha YHCJIO;

HaxOJHUTh JUUIs BEKTOPOB, 3aJaHHBIX KOOPAUHATAMM:
JUIMHY BEKTOpa, KOOPJIMHATHI CYMMBI U PA3HOCTH ABYX
u 6oJiee BEKTOPOB, KOOPJAMHATHI TPOU3BEICHNS BEKTOpa

OBJIQJIETh BEKTOPHBIM METOJIOM JIJIsl PEUICHUS 3a]a4
Ha BBEIUMCIIEHHE U JI0Ka3aTEIbCTBO;

MPUOOPECTH OMBIT BHITIOTHEHUS MPOEKTOB HA TEMY
«IIppuMeHeHne BEKTOPHOrO METOAA MPH PELICHHH
3a/7a4 Ha BEIUMCIICHUE U JI0KA3aTEIbCTBOY.




Ha 4UCJI0, TPUMCHSIS IpU HCO6XOIII/IMOCTI/I COUYCTaATCIIb-
HBIW, IEPEMECTUTEIbHBIN U PACIIPEICTUTEIbHBINA 3aK0-
HBI;

® BBIYHCIATH CKAISPHOE MPOU3BECHIE BEKTOPOB, HAXO0-
JUATH YTOJI MEXIY BEKTOPAMU, YCTaHABIMBATH IIEPIICH-
JTUKYJISPHOCTD MPSIMBIX.

Conep:xanue yueOHOr0 npeamera
7 KJIacce

1. Bbipa:keHusi, TO:KI1eCTBa, YypABHEHHUS.

Yucnosbie BBIPpAKCHHUA C IICPCMCHHBIMMU. HpOCTGfIIHHG Hp606pa3OBaHI/IH Bblpa)KeHHﬁ. YpaBHeHHe, KOPCHb YPAaBHCHMH:. JIuHelHoe
YpPpaBHCHHUC C O,Z[HOI>'I HepeMeHHOﬁ. Pemenue TeKCTOBBIX 3aJa4 MCTOAOM COCTAaBJICHU ypaBHeHHﬁ. CraTtucTuueckue XapaKTCPHUCTHUKHU.

2. CTeneHb ¢ HATYPAJIbHBIM MOKA3aTeJeM.
CreneHb ¢ HaTypaJIbHBIM ITOKa3aTeaeM 1 ee cBoicTBa. OpHowieH. yHkIuu y = X2, y = X3 U uX rpadukw.
3. MHoOro4jieHbl.
Mmuorowren. ClioxeHHe, BBIYUTAHNE U YMHOKEHUE MHOTOWICHOB. Pa3iioxkeHne MHOTOWICHOB HA MHOYKHUTEITH.

4. @opMyJibl COKPALLIEHHOT0 YMHOKEHUS.

®opmynel (a +b)2 =a2 + 2ab + b2, (a+b)3 =a3 +3a2b + 3ab2 £ b3, (a+b) (a2 + ab + b2) = a3 +b3. [Ipumenenue dpopmyi co-
KpaIIeHHOTO YMHOXEHUS B TPE0OPa30BAHMSIX BBIPAKCHHM.

5. ®yHkumum.

OynkIus, 06acTe onpeaenenus GyHkiuu. Beraucnenne 3nauennit pynkiuu no dhopmyne. ['padux Gyukuu. [psmas npomopiu-
OHAJIBHOCTH U ee rpaduk. JIunelinas Qyukmus u ee rpaduk.

6. Cucrembl JIMHEHBIX YPABHEHMIA.



Cucrema ypaBHeHM. PemieHne cuctemsl IBYX JIMHEWHBIX YPAaBHEHUI ¢ IBYMs IEPEMEHHBIMHU U €r0 T€OMETPUUYECKasi HHTEepIIpeTa-
1. Pemenne TeKCTOBBIX 3a7a4 METOIOM COCTABJIEHUS CUCTEM YPAaBHEHUM.

7. IloBTOpEHME.

8 kiacce

1. PanmonaibHbie Apo0u.
PammmonansHas apoOb. OCHOBHOE CBOMCTBO JIpoOM, coOKpaiieHue apooeit. ToxaecTBeHHbIE MNpeoOpa3oBaHusl pPaIMOHATBHBIX BbI-
paxenuid. OyHkuua | ee rpaduk.

2. CreneHb ¢ HeJbIM MOKA3aTeJeM. DJIEMEHThI CTATHCTHKH.
CreneHb ¢ LETBIM MOKa3aTeaeM U ee cBoiicTBa. CTaHAapTHBIN BuA uyncia. HadaneHble cBeieHUs: 00 OpraHu3alyi CTAaTUCTUYECKHUX UC-
ClIeJOBaHUMH.

3. KBaapaTHble KOPHH.
[Tonsatue 00 upparmoHanbHbIX ynciax. OOIme cBeeHUs 0 JeHCTBUTENBHBIX unciax. KBaapaTHeiil KopeHb. [loHATHE 0 HAX0XICHUU
MPUOJIMKEHHOTO 3HaYEHUsI KBaApaTHOTrO KOpHs. CBOMCTBA KBaApaTHBIX KOpHEW. [IpeoOpazoBaHus BeIpaKeHU, COAEPKAIUX KBaIpaT-
Hble KOpHU. DYHKIUSA , €€ CBOMCTBA U rpaduK.

4. KsagpaTHble ypaBHEHHS.
KBanparnoe ypaBaenue. @opMyra KOpHEN KBaIpaTHOTO ypaBHE "HUs. Perenne paimonanbHbIX ypaBHEHU. Pemenune 3agay, npu-
BO AKX K KBAJPATHBIM YPABHEHUSIM U IPOCTEUIIINM PAIMOHAIBHBIM YPAaBHEHUSIM.

5. IToBTOpenue.
9 kjace
1. Hepasencrsa.

YucnoBble HEPABEHCTBA U UX CBOMCTBA. [lO4UlIEeHHOE CIIO)KEHME W YMHOKEHHUE YKMCIIOBBIX HEPABEHCTB. JIMHEWHBIE HEPABEHCTBA C
OJHOW MEPEMEHHOMN U UX CUCTEMBI.

2. Kpagpatnunas GyHKIHS.

Oynkuus. CeoiictBa pyHkiuii. KBagpatueiii TpexusieH. Pa3noxeHnne KBagpaTHOrO TpexujeHa Ha MHOKUTeNU. DyHKIua y = ax2 +
bx + ¢, ee cBoiicTBa u rpadux. CrenenHas QyHKIus.



3. HepaBeHCTBA ¢ 0OHOM MepeMeHHoN

[enbie ypaBHeHus. J{poOHbIe palinoHalbHbIC ypaBHEeHUs. HepaBeHCTBA BTOPOI CTENEHU ¢ OJHOM nepeMeHHoN. MeToa HHTEpBaIoB.

4. HepaBeHcTBaA ¢ ABYMS epeMeHHBIMH

VYpaBHeHHE ¢ ABYyMs MepeMeHHBIMU U ero rpaduk. CucTeMbl ypaBHEHHI BTOpOW cTeneHu. PemieHue 3aay ¢ MOMOIIBIO CH-
CTEM ypaBHEHMH BTOPOU cTeneHu. HepaBeHCTBaA ¢ IByMs IEPEMEHHBIMU U UX CUCTEMBI.

5. DJieMeHThI NPUKJIATHOH MATEeMATHKH.

Maremarnueckoe moaenupoBanue. [IponentHeie pacuetsl. [IpubnnxeHnHbie BerunciaeHuss. OCHOBHbBIE TIpaBuiia KOMOMHATOPH-
k. OTHOCUTENBbHAS YacTOTa U BEPOSITHOCTh ClydyaiiHOro coObiTus. Knaccuueckoe omnpezenieHne BeposTHOCTU. HavanbHble cBEEHUS O
CTaTHUCTHKE.

6. YucjoBble MOCIeI0BATEIbHOCTH.

YucnoBble TOCIEIOBATEIBHOCTH. ApU(pMeTHUECKass U TeoMeTprudeckas nporpeccur. GopMyIbl M-ro 4WieHa W CyMMBI TEPBBIX N
YJIEHOB Mporpeccun. beckoHeuHo yObIBaroIasi reoMeTpruIecKast MporpecCusl.

/. TloBTOpenue (MTOroBoOE)

7 KJIACC

1. Teomerpuyeckue purypoi

I'eomerpuueckas ¢urypa. DopmupoBanue NpeACTaBICHUN 0 METaNpeIMETHOM NOHATHH «durypa». Touka, TMHHS, OTPE30K, Mps-
Masl, JIy4, INIOCKOCTh. YT0JI. Buael yrimoB. BepTtukansHeie u cMexHbIe yribl. buccektpuca yria. OKpy»KHOCTb, KPYT. DJIIEMEHTHI OKPYXK-
HOCTH: LIEHTP, PaANyC, TUAMETP, XOPJa.

TpeyronsHuku. Beicota, Menuana, Ouccektpuca. PaBHOOeIpeHHBI TPEYrOJbHUK, €ro CBOWCTBA M MpHU3HAKU. PaBHOCTOPOHHMIA
TpeyroJabHUK. [IpAMOYTOJIbHBIN, OCTPOYTOJNBbHBIN, TYNOYIOJBbHBIM TpeyroJbHUKH. CymMMa YIJIOB TPEYrojbHUKa. BHemHue yriel Tpe-
yroyibHuKa. HepaBeHCTBO TpeyroyibHUKA.



Pemenne 3amay Ha BBIYMCIICHUE C UCTIOIB30BAaHUEM CBOMCTB U3YYCHHBIX (QUTYP.

2. OTHOIIEHHUSs

PaBenctBo reomerpuueckux ¢uryp. CBONCTBa paBHBIX TPEYroJbHUKOB. [Ipu3Haku paBeHCTBa TpeyrodbHUKOB. COOTHOIIECHHS
MEXIy CTOPOHAMU U YTIJIaMH TpeyrojbHuka. CBONCTBA U IPU3HAKU MPSIMOYTOIBHBIX TPEYTOJIBbHUKOB.

HapaJ'IHCJ'ILHBIC " IICPECCKAIOIINUCCA IIPAMBIC. HpI/ISHaKI/I 1 CBOMCTBA mapaJuICIbHBIX IIPAMBIX. Axcuoma MapajiuICIIbHOCTHU EBKJII/II[a.

[lepnenaukynsipasie npsmseie. [Ipsamoit yroa. Ilepnennukynsap k npsmoil. Haknonnas, npoeknus. CepeaMHHbIA NEPIEHANKYIISAP K
oTpe3Ky. CBOICTBa M MPU3HAKYU MEPIECHIUKYIIPHOCTH. Pemenue 3aja4 Ha BBIUUCIEHUE U TOKA3aTeJIbCTBO C MCIOJIb30BAHUEM CBOWCTB
U3Y4YEHHBIX (Uryp.

3. U3mepeHusi U BLIYHCICHHS

[Tonstue Bemnuunsbl. JinHa. M3mepenue mivHbl. Equnniel usmepenus ninvHbl. Benmnunna yrima. ['pagycHas mepa yrina. MHCTpy-
MEHTBI JJI1 U3MEPEHUN U MOCTPOCHUI; U3MEPEHUE U BBIYKMCIICHHUE YIJIOB, JUIMH (paccTosiHui). PacctositHue Mexay Toukamu. Paccrosiue
OT TOYKH JI0 MpsAIMOM. PaccTosiHre Mexny napajsienbHbIMU NPsMbIMU. PaccTosiHue mexay ¢urypamu. Perienue 3a1a4 Ha BEIYMCIICHUE U
JI0Ka3aTeNIbCTBO C UCMOJb30BAaHUEM CBOMCTB U3YUEHHBIX (UTYD.

4. TeomerpuyecKHe MOCTPOCHHSI
['eoMeTpuyeckre MOCTPOEHUs ISl WILTIOCTPALMU CBOMCTB T€OMETPUUECKUX (PUTYD.
NHCTpyMEHTBI 1711 TOCTPOECHUM: LUPKYJb, JUHEHKA, YroJbHUK. [Ipocreiimme nmocTtpoeHrs LHUPKYJIEM U JIMHEMKOW: MOCTPOEHUE
OMCCEKTPUCHI yIiia, NEPIEHANKYJIISpa K NPSMOM, yriia, paBHOTO JAaHHOMY, NEPIEHIUKYJISPHBIX MPSIMBIX, CEPEIUHBI OTPE3Ka.
ITocTpoeHue TpEyroapHUKOB 10 TPEM CTOPOHAM, IBYM CTOPOHAM M YIJy MEXIY HUMHU, II0 CTOPOHE U IBYM IPUJIEKAILIMM K HEN yI-
naM. Jlenenue oTpe3ka B JaHHOM OTHOILICHUH.

5. Pemenue 3a1a4 HA MOCTPOEHHE.
Hctopus MareMatuku
Briaronuecs MaTeMaTUKU U UX BKJIAJl B pa3BUTHE HAYKHU.
[TosiBneHne MeToma KOOPAMHAT, MO3BOJISIONIETO TIEPEBOIUTh T€OMETPUUECKHE O0BEKTHI Ha s3bIK anreOpol. P. Jlexapt, I1. depma.
[TpuMepbl pa3nTuyYHBIX CUCTEM KOOPAUHAT.
Ot 3emnenenus k reomerpun. [ludarop u ero mkona. @anec, Apxumen. [Imaton u Apuctorensb.



8 KUIACC

1. T'eomerpuyeckue Gurypbi

JlomaHasg. MHOrOyTOIBHUK, €r0 3JIEMEHTHI U €T0 CBOKWCTBA. Pacno3HaBaHnEe HEKOTOPBIX MHOTOYTOJIbHUKOB. BBINMyKIIbIe U HEBBIITYK-
JIbIe MHOTOYTOJbHUKH. CyMMa BHEITHUX YTJIOB BBITYKJIOTO MHOTOYTOJIbHHKA.

Cpennsst nuHus TpeyroyibHuKa. YeTsipexyronbHuki. CymMMa yriioB BBITYKJIOTO YeTblpexyrojabHuka. [lapamnenorpamm, poM0, nps-
MOYTOJIbHUK, KBaJpar, Tpaneuusi, paBHOOEIpPEHHAs Tpamneuus, nmpsMoyroibHas Tpanenus. CBoWMCTBa W NMPU3HAKU Napajuleorpamma,
pomOa, MpsIMOYTroJIbHUKA, KBagpaTa. OceBasi CUMMETpUs TeoMeTpudeckux puryp. LlenTpanbHas ciMMeTpHsi T€OMETPUUECKUX (QUTYD.

OKpy>KHOCTB, KpYyT, UX JJIEMEHTHI U CBOMCTBA; LICHTPaJIbHbIE U BIMCaHHBIE yIJIbl. KacaTenpHas 1 cekylias K OKpY>KHOCTH, UX CBOM-
cTBa. BrincaHHble U ONMCAHHBIE OKPYKHOCTHU ISl TPEYTOJIbHUKOB, YETHIPEXYTOJIbHUKOB.

Pemenue 3a1ay Ha BBIYUCIICHUE U JOKA3aTEIbCTBO C UCIIOJIb30BAHUEM CBOMCTB U3yUEHHBIX PUTYP.

2. OTHOLEHMsA
Teopema ®aneca. YeTblpe 3aMedaTeNbHBIX TOYKHA TPEYTroabHUKA. CBOWCTBA OMCCEKTPHUCHI M CEPEIMHHOIO IEpIeHANKyIapa. I1po-
HOpIMOHANIBHEIE OTpe3kH, mojobue ¢uryp. IlogoOHble TpeyronabHukH. IlpmsHaku monoOus. B3amMHOE paclonokKeHHe NpsAMOM u
OKpPY’KHOCTH, IByX OKPY>KHOCTEH.
Penrenne 3a1a4 Ha BEIYKMCIICHUE M IOKA3aTEIBCTBO C UCHONIB30BAHMEM CBOWCTB H3yYEHHBIX (DUTYD.

3. W3MepeHusi U BLIYHCIEHHUS
I'panycHast Mepa nyru OKpy»KHOCTH. 3HAYEHHsI CHHYCa, KOCMHYCa U TaHreHca s yrioB 30°, 45°, 60°. [lonstrue o muomany mioc-
Kol purypsl u ee cBoiictBax. M3aMepenue minomaaeil. Enunuiiel u3mepenus miomaan. @opmyiibl TIOMAAA TPEYTOIbHUKA, Mapaylieso-
rpaMma U €ro 4acTHhIX BHJIOB, Tpaneuuu. CpaBHeHHe U BbluKciieHue miomaaeil. Teopema [Mudaropa. Tpuronomerpuyeckne GyHKIMH
OCTpOTrO yrjia B MPsIMOYTOJIbHOM TPEYTOJIbHUKE. PellleHne 3a/1a4 Ha BBIYMCIEHUE U JOKA3aTEIbCTBO C UCIIOJIB30BAHUEM CBOVICTB U3y4YECH-

HBIX (uryp.
4. TeomerpuuecKue Mpeodpa3oBaHMsI
ITonstue npeodbpazoBanus. [IpeacraBieHue o MeTanpeIMETHOM MOHATUHN «IpeoOpa3oBanuey. IlonodOue. [IpakTuyeckue mpuioxe-
HUA 10J100us TpeyroJibHUKOB. [Togo0ue npon3BoibHBIX GuUryp. Pemienne npakTHYeCKuX 3a/1ad ¢ UCHOJIb30BAHUEM CBOMCTB M3YUYEHHBIX

buryp.

5. Hcropusi MAaTeMaTHKH
Ucropus yucna n. 3onotoe ceuenue. «Hauana» EBknuna. JI Oiinep, H.M.Jlobauesckuii. P. [lekaprt, I1. ®epma. Ilpumepst paznuy-
HBIX CHUCTEM KOOpPJHHAT.
Ot 3emnenenus k reometpun. [ludarop u ero mkona. @anec, Apxumesn. [Imaton u ApuctoTensb.



['eomeTpus u uckycctBo. ['eomeTpuueckie 3akOHOMEPHOCTH OKpyskaroero Mupa. Codusmsl, mapagoKcChl.
9 KJIACC

1. T'eomerpuyeckue Gurypbi
IIpaBunpHBIE MHOTOYTIOJIBHUKH. BriMcaHHbIE M ONIMCAHHBIE OKPY>KHOCTHU JUISI IPABUIIBHBIX MHOTI'OYTOJIBHUKOB. OKpYKHOCTbB, KpPYT,
KpPYTOBOM CEKTOD.
Cpennsist TMHUSA TpANenyH.
Pemenuie 3a1a4 Ha BEIYMCIICHUE U JOKA3aTEIBCTBO C UCIIOJIB30BAHUEM CBOMCTB U3yUYEHHBIX QUTYP.

['eomerpuyeckue Gurypsl B mpocTpaHCTBE (0OOBEMHBIE TETIA)
MHOTOTpaHHHK M €T0 3JieMeHThl. Ha3BaHWsS MHOTOTPaHHUKOB C Pa3HBIM ITOJIOKEHHEM W KOJMYECTBOM TpaHeid. [lepBuunbie mpea-
CTaBJICHUA O MUpaMUJIe, apajuieNenunene, mpusme, chepe, mape, MIIMHAPE, KOHYCE, UX dJIEMEHTaX U MPOCTEHUIITNX CBONCTBAX.

2. OTHOMIEHHUs
CuHycC, KOCUHYC, TaHT€HC, KOTaHTeHC. OCHOBHOE TPUTOHOMETPUYECKOE TOXAeCTBO. DopMynbl npuBencHud. Pemenne 3amad Ha
BBIYMCIICHUE U JIOKA3aTEIbCTBO C UCIOJb30BAHUEM CBOMCTB U3YYEHHBIX PUTYP.

3. U3mepeHusi U BLIYHCICHHSI

Tpuronomerpudeckue QyHKIMH TYyMOro yria. Berauciienne 31eMeHTOB TPEYTOJbHUKOB C MCIIONIh30BAHHEM TPUTOHOMETPHUECKHUX
cooTHoueHn. Teopema cuHycoB. TeopemMa KOCUHYCOB. Penienne TpeyrojapHUKOB

dopmyna A BEIYUCIEHUS TIIOMIAIN MPABUIBHOTO MHOTOYTOJIHUKA, €0 CTOPOHBI U pajJiiyca BIIMCAHHOW OKPY>KHOCTH. DOpMYIIBI
JUTMHBI OKPY>KHOCTH, TUIOIIAIU Kpyra U IJIOL[aAd KPyroBoro cekropa. @opMyJibl JUisl BBIYMCIEHUS KOOPAUHAT TOUYKH.

[IpeacraBnenue 06 oObeme u ero cBoiicTBax. Mzmepenue oobeMa. EquHuIBI H13MepeHnst 00HEMOB.

Pemenue 3a1a4y Ha BEIYMCIICHUE U JOKA3aTEIbCTBO C UCIIOJIB30BAHUEM CBOMCTB U3yUEHHBIX (PUTYP.

4. T'eomerpuueckune npeodpa3oBaHUs
JBwxenus. [ToBopoT u mapamienbHbii neperoc. KoMOuHamm ABMKEHUH Ha TUIOCKOCTH U UX CBOWMCTBA.
Pemenne mpakTUyecKux 3ajad ¢ UCTIOJIb30BAHUEM CBOMCTB M3yUYEHHBIX PUTYD.
BekTopbl 1 KOOpIUHATHI HA NIOCKOCTH
[TonsiTne BekTOpa, ACHCTBUS HAJ BEKTOpaMH, UCIOJIb30BAaHUE BEKTOPOB B (PU3MKE, Pa3iOKEHHE BEKTOPA HA COCTABIISAIONINE, CKa-
JISIPHOE IPOU3BENICHUE.



Koopaunatel. OCHOBHBIE MOHATHUS, KOOPAMHATBHI BEKTOPA, pacCTOSHUE MEXy Toukamu. KoopauHatsl cepeaunbl oTpe3ka. CBs3b
MeX/1y KOOpAMHATaMU BEKTOpa U KOOPAUHATAMH €r0 Hayaia U KOHIIa. Y paBHEHUs QUryp.
IIprMeHeHre BEKTOPOB U KOOPIAMUHAT [l PELICHUs IPOCTEUIINX T€OMETPUYECKUX 3a1a4.

5. HMcropust MaTeMaTHKH
Briaromuecs MaTeMaTUKU U UX BKJIaJ B pa3BUTHE HAYKH.

[TocTpoenue npaBUIBLHBIX MHOTOYTOJIBLHUKOB. Tpucekuus yria. KBagparypa kpyra. ¥ asoenue kyoa. «Hauana» Epknuaa. JI Ditnep,
H.U. Jlob6aueBckuii. icTopus msToro mnocrysnara.

FCOMCTpI/IH N NUCKYCCTBO. FCOMCTpI/I‘{eCKI/IC 3aKOHOMCPHOCTHU OKPYKAIOIICTO MHUPA. ACTpOHOMI/I}I U rCOMCTpPUA. Yrto u kak Y3HalIu

Amnakcarop, Opatochen u Apuctapx o pasmepax Jlynsl, 3emnu u Connma. Paccrosinus ot 3emnu 1o Jlynst u Connna. U3smepenue pac-
ctostHus oT 3emun 10 Mapca. CousMel, mapaoKChI.

TemaTHueckoe IJIAHUPOBAHUE

7 kiacce Aureodpa

Ne i/m Tema KoandecTBo uacoB

1. o . o 15
JluneliHoe ypaBHEHHE C OJHOU IMepEMEHHON

2 50
Llenbie BoIpaxkeHUs

3 12
DyHKIMHU

4 o . 19
CucTtembl TUHEHHBIX YPaBHEHUH C IBYMsI IEPEMEHHBIMU

5 I 6

OBTOPEHHE U CUCTeMAaTH3aIlHs y4eOHOro MaTepuana

HToro 102

8 kuace Auredpa



Ne i/m | Tema KonuyecTBo yacos

1. 44
PanmonanpHblie BEIpaXEHUS

2 . 25
KBazgparHbie KOpHU. [|eliCTBUTENIBHBIC YHUCIIA

3 26
KBanparHble ypaBHEHUS

4 7
[ToBTOpeHMe 1 cucTeMaTu3anus y4eOHOro Marepuaia
Hroro 102

9 kaacc Aureodpa

Nei/m | Tema KosmnuectBo yacos
1. H 20
€paBEHCTBA
2 K 38
BajipaTUyHast QyHKIHS
3 . 20
DeMeHTH! NPUKIIaJHOW MaTeMaTHKH
4 q 17
HCJIOBBIE ITOCJIEI0BATENbHOCTH
5 I 7
OBTOPEHME U CUCTEMAaTH3alMs yueOHOro MaTepuana
Htoro 102
7 xaace I'eomerpus
H3yyaemasn Tema KonuyectBo
4acoB
Pasznen 1. HayanpHble reoMeTpudecKkre CBEICHUS 10
Pasnen 2. TpeyronpHuku 17




Paznen 3. [lapannenbHbie psMbIe 13
Pa3nen 4. CooTHOIIEHUS! MEXy CTOPOHAMM U yIJIaMH TPEYrOJbHUKA 18
Paznen 5. [loBTopenue 10
umozo 68

8 kiacc I'eomerpus

HN3yyaemas Tema KoumnuectBo
4acoB
Paszpgein 1. UeTblpexyrogbHUKH 14
Pasznexn 2. [Iinomans 14
Pasnen 3. [logoOHbIe TpeyronbHUKU 18
Pazgen 4. Oxpy>KHOCTB 17
Paznen 5. IloBropenue 5
Umozo 68
9 kaacc I'eomerpust
HN3yyaemasi Tema KoanuectBo
4acoB
Paznen 1. BekTopbl 1 MeTOT KOOpAMHAT 18
Pasnen 2. CooTHOLIEHUS MEXYy CTOPOHAMU U yIiIaMH TPEYTOJIbHUKA. 11
CkaJiipHO€ IPOU3BE/IEHNE BEKTOPOB.
Pasnen 3. JInnHa OKpYKHOCTH U IUIOIIAb Kpyra 12
Paznen 4. JIBrokeHHst 8
Pasznen 5. HadanpHble cBeIeHUS U3 CTEPEOMETPUH 7
Paznen 6. O0 akcnoMax IIaHUMETPHH 2
Paznen 5. IloBropenue 3a kypc 7-9 kiiaccoB 10

HUmoeo

68
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