MyHUIIUOATBEHOE O6D8,30B8,HI/IG IopoAa KDaCHOIIaD

(TeppUTOpUANIBbHBINA, aAIMUHUCTPATUBHBIN OKPYT (FOPOJI, paiioH, MOCEIOK)

MVHHUIMITAJILHOE ABTOHOMHOE 00I1I€00pa30BaATEIILHOE VUPEKIICHUE
MVHHUIIMITAJILHOTO 00pa3oBaHus ropos1 KpacHomap cpemnusst o0meo0pa3oBaTeIbHas
mroja Ne 102 umenu ['eposg CoBerckoro Coro3a ['eoprus bouapHmkoBa

(TTonTHOE HaMMEHOBaHKE 00Pa30BaTEILHOTO YUPESIKICHHU )

PABOYASA ITPOT'PAMMA

ITo reOMETPUHU
(yka3atp y4eOHBIH IpeaMeET, Kypc)

YpoBeHns oOpazoBaHus (Kj1acc) OCHOBHOE ob11ee oOpazoBanue (7 — 9 kacchl)

KomuyecTBO yacos 204

VYVuurenr I[lrema M.A.

[Iporpamma pa3paboTaHa B COOTBETCTBHH U Ha OCHOBE
dI'OC 000, asTopckor mnporpamMmbl  B.D. byry3oBa «l'eomerpuda. 7 — 9 kjiaccb»

K yueOHuky JI.C. Aranacsna u ap. (M.: [Ipoceenienue, 2019)
(ykazate ®I'OC, IIOOII, YMK, aBTOpCKYyIO MPOrpaMMy/IIpOrpaMMEbl, U3JaTEIbCTBO, TOI U3JaHHS)




Pabouast mporpamma coctaBiieHa Ha OCHOBE aBTOpcKoi mporpammbl  B.®. byrty3oBa «I'eomer-
pus. 7 — 9 xnacce» k yueOuuky JI.C. Aranacsna u np. (M.: [Ipocsenienue, 2015).
Ha n3yuenue reomerpuu B 7 — 9 kiaccax orpogutcsi 204 gaca.

Kitacc 7 8 9 Hroro

Koi-Bo yacoB Brog | 68 68 68 204

B cBs31 ¢ TeM, 4TO B aBTOPCKOM MporpaMMe Ha U3y4EeHHE T€OMETPUH B 7 Kiacce oTBoautcs S50
4acoB, a 110 y4eOHOMY IIJIaHy HIKOJIbI — 68 4acoB, YBEIMUEHO KOJMYECTBO YAaCOB B KAXJIOM pa3jieie:

Pa3znges nporpaMmmel aBTOpCKasi padouast
nporpaMma | mporpamma
HauanpHble reoMeTprUecKue CBEACHUS 7 10
TpeyroabHUKH 14 17
[TapanenpHpie TpsMbIe 9 13
COOTHOIIIEHHE MEXy CTOPOHAMHM M YTJIAMH TPEYTOJIbHUKA 16 18
[ToBTOpenue. Pemenue 3amau 4 10
Hroro: 50 68

1. ITAHUPYEMBIE PE3YJIbTATbHI

AUYHOCMHbLE:
- (hopMHpOBaAHKE OTBETCTBEHHOTO OTHOIICHUS K YYCHUIO, TOTOBHOCTH M CITIOCOOHOCTH OOYYarOIIIXCs
K CaMOpPa3BUTHUIO M CaMOOOpa30BaHUIO HA OCHOBE MOTHUBAIIMM K OOYYEHHIO U IMO3HAHUIO, BBIOOPY
JTAIBHEUINET0 00pa3oBaHus Ha 0a3e OPUEHTHUPOBKH B MHpe Tpodeccuit M mpodeCCHOHATBHBIX MPe/-
MOYTEHUI, OCO3HAHHOMY MOCTPOCHUIO WHIMBUIYaJbHOW 00pa30BaTEIbHONH TPACKTOPUU C YUETOM
YCTOWYHMBBIX TIO3HABATEIILHBIX HHTEPECOB;

- (hopMHpOBaHKE IIEIIOCTHOI'O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKHU ¥ OOIIECTBEHHOW MTPAKTUKU;

- ¢popMupOBaHHE KOMMYHUKATUBHON KOMIETEHTHOCTH B OOIIEHUU U COTPYJHUYECTBE CO CBEPCTHH-
KaMH, CTapIIMMH U MJIQIIIMMUA B 00pa30BaTeIbHOM, 00IIECTBEHHO MOJIE3HOM, yUeOHOMCCIIe10BaTENb-
CKOi1, TBOPYECKOI U APYTHX BUIAX JACATEIHHOCTH,

- YMEHHUE SICHO, TOYHO, TPAMOTHO HW3JlaraTh CBOM MBICIIM B YCTHOW M NMHUCbMEHHOW pedd, MOHUMATh
CMBICT MIOCTaBJICHHOH 3a]aui, BEICTpaNBaTh ApIyMEHTAIUIO, TPUBOAUTH MIPUMEPHI U KOHTPIIPUMEPHI;

- KPUTHYHOCTHh MBINIJICHHS, YMEHHE PACIO3HABAThH JIOTHYSCKU HEKOPPEKTHBIC BBHICKA3BIBAHUS, OTIIH-
4aTh TUNOTE3Y OT (haKTa;

- KPEaTUBHOCTH MBINUICHHS, HHUIIUATABA, HAXOAYNBOCTh, aKTUBHOCTH TIPH PEIICHUN T€OMETPHUCCKHUX
3a1ad4;

- YMEHHE KOHTPOJIMPOBATH MIPOLIECC U PE3YIbTAT YUCOHOW MaTeMaTUUECKOU IeITeTbHOCTH;

- CIOCOOHOCTHh K IMOILMOHATFHOMY BOCIPHATHIO MaTEMaTHUYECKUX OOBEKTOB, 3a/ay, pPelIeHul, pac-
CYXICHU;

MemanpeomemHvle:

- YMEHHE CaMOCTOATENbHO IUIAHUPOBATh aJbTEPHATHBHBIC MyTH JOCTHXKEHUS IIEJIeH, OCO3HAHHO BBI-
Ooupate HanOomnee > (heKTUBHBIE CIIOCOOBI PEIeHHs yUeOHBIX U MO3HABATEIBHBIX 33/1a4; YMEHHE OCY-
HIECTBIISATH KOHTPOJIBb TIO PE3YJIHTATy M MO CIIOCO0Y NEeWCTBHS Ha YPOBHE MPOU3BOJILHOTO BHUMAHUS U
BHOCHTH HEOOXOIUMbIE KOPPEKTHUBBI;

- YMEHHE aJICKBATHO OIICHUBATH MPABUIHLHOCTh WJIM OIMMOOYHOCTH BBIMOJHEHUS y4eOHOHW 3amayu, eé
00BEKTUBHYIO TPYAHOCTh M COOCTBEHHBIE BO3MOXKHOCTH €€ PelIeHHS;

- OCO3HAHHOE BJIQJICHHE JIOTHYECKUMHU JIEHCTBHUSIMHU OTpPENETEHUs TOHITHI, 0000IIeHHsI, YCTaHOBIIe-
HUS aHAJIOTHH, KIAcCU(PUKAIMK HAa OCHOBE CAaMOCTOSITENILHOTO BHIOOpPA OCHOBAaHWM W KPUTEPHEB,
YCTaHOBJICHUS POJIOBUIOBBIX CBSI3EH;

- YMEHHUE yCTaHABIUBATh MIPUUNHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH JIOTUYECKOE PACCYkACHHUE, yMO3a-
KITFoYeHUe (MHIYKTHBHOE, IS yKTUBHOE U TI0 aHAJIOTHH) U BBIBO/IBI;

- YMEHHE CO3]]aBaTh, MPUMEHATh M MPEe0OpPa30BLIBATh 3HAKOBO-CUMBOJIMYECKUE CPENICTBA, MOJETH U
CXEMBI ISl pelieHus yIeOHBIX U MO3HABATENBHBIX 337a4; YMEHHE OPTaHU30BhIBATh yUeOHOE COTPY/I-



HUYECTBO U COBMECTHYIO ACATEIBHOCTb C YYUTEIIEM M CBEPCTHUKAMU: OIPEIENATh LENH, pacipese-
JSATh QYHKIMH U POJIU YYaCTHHKOB, OOIIHME CIIOCOOBI pabOThI;

- YMeHHe paboTaTh B IpyIIe: HaXO0IUTh oOlllee peleHre U pa3periaTt KOH(QIMKTHI Ha OCHOBE COIJIa-
COBAaHMS MO3ULMHI U YYETA HUHTEPECOB; CIIYLIATh MApPTHEPA;

- (hopMyIMpPOBaTh, ApryMEHTUPOBATh U OTCTAaUBAaTh CBOE MHEHMUE;

- (hopMupoBaHue U pa3BUTHE y4eOHOH M OOIIETIOIB30BATENLCKOM KOMIIETEHTHOCTH B OOJIACTH HC-
[0JIb30BaHUs HHPOPMALMOHHO-KOMMYHUKAMOHHBIX TexHosoruit (MKT-komnerenTHOCTH);

- IepBOHAYAJIbHBIE TPEICTABICHUS 00 UAEIX M O METOJaX MAaTeMAaTUKU Kak 00 YHUBEPCAJIHLHOM SI3bIKE
HAyKHU U TEXHHUKH, O CPEIACTBE MOACINPOBAHNUS SBJICHUH U IIPOLIECCOB;

- YMEHHE BUIETh MaTEMAaTUYECKYIO 33/1a4y B KOHTEKCTE NMPOOJIEMHON CUTYalluu B JAPYTHX TUCIUILIM-
HaX, B OKPY KarolleH KU3HU;

- YMEHHE HaXOJUTh B PA3IMYHBIX UCTOYHUKAX HH(OpMAINIO, HEOOXOIUMYIO JUIS PEIICHHsI MaTeMaTh-
YEeCKHUX Ipo0JIeM, U IPEACTaBIATh €€ B IOHATHON (opMe; IPUHUMATh PELICHNE B YCIOBUSX HEIOJIHOM
¥ U30BITOYHOM, TOYHOH U BEPOSTHOCTHON HMH(pOpMaInm;

- YMEHHUE MOHMMAaTh M HUCIOJIb30BaTh MaTEeMaTUYECKHE CPEACTBAa HAIJSIHOCTU (PUCYHKH, YEPTEKHU,
CXEMBbI U JIp.) AJIsl WILTIOCTPALMK, HHTEPIIPETAlluY, apTyMEHTaLlUH;

- YMEHHUE BBIJIBUIaTh TMIIOTE3bI NPU PELICHUU YYeOHBIX 3a/la4 M MOHMMaTh HEOOXOIUMOCTh MX IPO-
BEPKU;

- YMEHHE NPUMEHSTh MHIYKTUBHBIE M JEAYKTUBHBIE CIIOCOOBI pacCyXICHWH, BUICThb pa3IHyHbIe
CTPAaTETHUH PELICHUS 3a/1a4;

- IOHMMAaHME CYIIHOCTH AITOPUTMHMUYECKUX NPEANUCAHUNA U YMEHHE JIEHCTBOBATh B COOTBETCTBHUHU C
IPEJJI0KEHHBIM aITOPUTMOM;

- YMEHHUE CaMOCTOSITEJIbHO CTaBUTh 11€JIM, BEIOUPATh U CO3/1aBaTh aJTOPUTMBI JJIsl PEICHUs y4eOHBIX
MaTeMaTHYECKUX MpooIiem;

- yYMEHHE IJIaHUPOBAaTh U OCYILECTBIIATH JEATEIBHOCTD, HAIIPABJICHHYIO HA PELICHUE 3aa4 UCCIIE0-
BaTEJIbCKOT'O XapakTepa;

npeomemmole.

- OBJIaJieHue 0a30BbIM MOHATUIHBIM alnapaToM 110 OCHOBHBIM pa3JieiaM COAEpKaHMsI; MPECTaBIICHNE
00 OCHOBHBIX HM3y4aeMbIX MOHATHUAX (YUCIIO, FeoMeTprudeckas pUrypa) Kak BaXHEHIINX MaTeMaTude-
CKHX MOJIEJISX, MO3BOJISIONINX OMHUCHIBATh U U3y4YaTh pealbHbIE MPOIECCHI U SIBJICHNUS;

- yMeHHe paboTaTh ¢ reOMETPUYECKMM TEKCTOM (aHAJIM3MPOBATh, U3BIEKaTh HEOOXOIUMYIO MH(Op-
MAaII0), TOYHO U I'PaMOTHO BBIPa)KaTh CBOM MBICIM B YCTHON M MUCHbMEHHOW peud ¢ MPUMEHEHHEM
MaTEMaTUYECKON TEPMHUHOJIOTMM M CUMBOJIMKH, MCIIOJIB30BAaTh Pa3JIMYHbIE S3bIKM MAaTEMAaTUKH, MPO-
BOJIUTH KJIACCU(UKALINH, JIOTUYECKHE 0OOCHOBAHUS, I0Ka3aTeIbCTBA MATEMATUYECKUX YTBEPKICHUIH;
- OBJIaJICHUE HABBIKAMM YCTHBIX, INCbMEHHBIX, MHCTPYMEHTAJIbHBIX BBIYUCIICHUI;

- OBJIQJICHHE T€OMETPUYECKHUM SI3BIKOM, YMEHHE HCIIOIB30BATh €ro I ONMMCAaHUSA MPEIMETOB OKpY-
JKAOILEro MHUpa, Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUNA U M300pa3UTENbHBIX YMEHHUH, MPHOO-
peTeHe HaBBIKOB T€OMETPUUYECKUX ITOCTPOCHHUIA;

- YCBOEHHE CHCTEMAaTHYEeCKHX 3HAHUM O IUIOCKUX (PUTYypax M MX CBOICTBaxX, a Takke Ha HarJSAHOM
YpOBHE - O MPOCTEHIINX MPOCTPAHCTBEHHBIX TelaX, YMEHHUE MPUMEHITh CUCTEMAaTHYECKHE 3HAHUS O
HUX JUISl pEIIEHNs FEOMETPUUECKUX U TPAKTUUECKUX 3a/1a4;

- YMEHHME U3MEpAThH JJIUHBI OTPE3KOB, BEJIMUYMHBI YTJIOB, UCIOJIB30BaTh (HOPMYIIbI IS HAXOKICHUS
NEPUMETPOB, TUIOIAAeH U 00bEMOB reOMETpUIECKUX (puryp;

- YMEHHE IPUMEHATh U3yYEHHbIE MOHITHS, PE3YIbTaThl, METO/BI JJISl PELICHMS 3a/1a4 MPAKTHYECKOrO
XapakTepa M 3a7ad M3 CMEXKHBIX JUCIHIUIMH C UCHOJIb30BAHUEM INPH HEOOXOAMMOCTH CIIPaBOYHBIX
MaTepHaNIOB, KAJIBKYJIATOPA, KOMIIBIOTEPA.

Haruasinnas reomerpust

BoinyckHUK HAy4yuTCS:

1) pacno3HaBaTh Ha 4epTEKaAX, PUCYHKAX, MOACIAX U B OKPY>KAIOIIEM MHUpPE IUIOCKHE M NPOCTpaH-
CTBEHHBIE T€OMETPUUYECKUE QUTYPBI;

2) pacno3HaBaTh pa3BEPTKU KyOa, MPSIMOYTOJIBHOTO MapayjieNenune/ia, NpaBmIbHOW MUPaMUIbl, IH-
JUHJPA U KOHYCA;



3) ompenensaTh MO JIMHEWHBIM pa3MepaM Pa3BEPTKH (UTYpHI JIMHEHWHBIE pa3Mephbl caMoOd (UTYpPHI U
Ha000pOT;

4) BBIYUCTATH 00BEM NMPSMOYTOJIBHOTO Mapalljiesienunesaa.

Buinycknux nonyuum 603mMoicHOCb:

5) sbluucasimo 06bEMbL NPOCMPAHCIBEHHBIX 2COMEMPUUECKUX DUSYD, COCMABLEHHBIX U3 NPAMOY20b-
HbIX NAPALLeNenuneoos;

6) yernyoums u pazeumos npedcmagienis 0 RPOCMPAHCMEEHHBIX 2eOMemPULeCKUX Guaypax;

7) npumeHsamo nowsimue pazeEpmxu 0Jist 6bINOIHEHUsL NPAKMUYECKUX PACHEMO8.

I'eomeTpuueckne Gpurypsl

BBINyCKHUK HAYy4UTCS:

1) monb30BaTHCS SA3BIKOM TEOMETPHH JJIsI OMMCAHUS MPEIMETOB OKPYKAIOMIEro MUPa U X B3aUMHOTO
PacCIOI0KCHHUS;

2) pacrio3HaBaTh M M300pa)xkaTh Ha YEPTEXKaxX M PUCYHKAX reoMeTpuueckue (Gpurypsl u ux KoHpurypa-
LN

3) HaXOUTh 3HAYCHHUS JJIMH JIMHEHHBIX 3JICMCHTOB (UTYP U WX OTHOIICHHS, TPAJTYCHYIO MEPY YIJIOB
ot 0 mo 180°, mpuMeHsIst onpeIeTICHHs, CBOMCTBA M MPU3HAKK (PUTYP M UX JICMEHTOB, OTHOICHUS (H-
ryp (paBeHCTBO, 110,1001€, CHMMETPUH, IIOBOPOT, MapajljieIbHbIN IEPEHOC);

4) onepHpoBaTh ¢ HAYAIbHBIMHU TMOHATUAMU TPUTOHOMETPHUH M BBIOJIHATH 3JIEMEHTAPHBIC OIEpaliu
HaJ QyHKIHUSIMH YTIIOB;

5) peuiath 3a1a4u Ha JOKA3aTEJIbCTBO, ONMUPASCh HA U3YYCHHBIC CBOMCTBA (PUTYp M OTHOIICHUH MEXITy
HUMU ¥ IPUMEHSST U3YYCHHBIC METOIbI IOKA3aTeIIbCTB;

6) pelaTh HECJIOXHBIC 3aJaYd Ha MMOCTPOCHHE, MPUMEHSSA OCHOBHBIC arOPHTMBI ITOCTPOCHHS C TI0-
MOIIBIO IUPKYJIS U JIMHECHKH;

7) pemiaTth NPOCTEUIITNE MTITAHUMETPUYCCKUE 3aa4d B IIPOCTPAHCTRBE.

Buinyckuux nonyuum 603mMoACHOCHb:

8) osnademv memooamu peurenus 3a0ay4 HA BLIYUCTEHUS U OOKA3AMENbCIEA: MEeMOOOM ONM NPOMUE-
H020, MemoooM no000Us, MEmMOOOM nepebopa 8apuUAHmMos U MemoooM 2eoOMempuUdeckKux Mecm modex,
9) npuobpecmu onvim npumeHeHUs: AnEOPAUUECKO20 U MPUSOHOMEMPUYECKO20 annapama u uoetl
08UDICEHUSL NPU PeULeHUU 2eOMeMPULECKUX 3a0ay,

10) osrademv mpaouyuonHou cxemou pewenus 3a0a4 Ha NOCMPOCHUE ¢ ROMOUWbIO YUPKYJISL U JTUHEl-
KU. QHAIU3, NOCMpoeHrue, 00KA3ameibCmeo U UCCie008aHue;

11) nayuumscs pewams 3a0auu Ha NOCMPOCHUE MEMOOOM 2e0MEMPUUECKO20 MECMA MOYEK U Memo-
0om noooous,

12) npuobpecmu onvim ucciedo8anusi C80UCME NIAHUMEMPUHECKUX PUSYD C ROMOUWBIO KOMNbIOMED-
HbIX NPO2PAMM;

13) npuobpecmu onvim evinonnenus npoexkmos no memam. «I eomempuueckue npeobpazosanus Ha
nirockocmuy, «I[locmpoenue ompesxoe no ghopmyner.

HN3mepenne reoMeTpu4ecKUX BeJTUYHH

BrITyCKHUK HAydnTCS:

1) ucronb30BaTh CBOMCTBA U3MEPEHUS JJIMH, TUIOMIA/IEH U yIIOB MPH PEIICHUH 331a4 HAa HAXO0XKICHUE
JUTHHBI OTPE3Ka, JUTHHBI OKPYKHOCTH, JUTUHBI TYTH OKPY>KHOCTH, TPayCHON MEpHI yTJIa;

2) BBIUUCHATH JJIMHBI TMHEWHBIX AJIEMEHTOB (UTYpP W UX YTIIbl, UCTIONB3YS (HOPMYIBI ITHHBI OKPYXK-
HOCTH W JUTUHBI JYTH OKPY>KHOCTH, (DOPMYIIBI TUTOIIA e GUryp;

3) BBIUUCISTH IUIOMIAIN TPEYTOJIbHUKOB, MIPSMOYTOIHHUKOB, MTAPAIIIEIIOPAMMOB, Tpaneuil, Kpyros u
CEKTOPOB;

4) BBIYHCTSTH JIUHY OKPY)KHOCTHU, JJIUHY TyTH OKPY>KHOCTH;

5) pewmathb 3a/1a4M Ha JOKA3aTEIbCTBO C UCIOIb30BaHUEM (POpMyT

JUTMHBI OKPY>KHOCTH U JUIUHBI TyTH OKPYKHOCTH, (popMyI miomazaeit puryp;

6) pemath MPaKTUYCCKHUE 33JIa4H, CBSI3aHHBIC ¢ HAXOXJICHHEM T'€OMETPHUSCKUAX BEIIMYUH (MCTIONB3YS
pu HEOOXOIMMOCTH CITPABOYHUKHU U TEXHUYECKHE CPEJICTBA).

Buvinycknux nonyuum 603mMoiCHOCTb:



7) sviuucnsmo niowaou ueyp, COCMAasieHHbIX U3 08YX uiu bojiee NPAMOY20NbHUKOS, NAPAJLIEN0-
2PAMMO8, MPey20IbHUKO8, Kpyed U CeKmopa;

8) sviuuciams nAOWAOU MHO20Y2OILHUKOS, UCNOIb3YSI OMHOWEHUS] PABHOBEIUKOCIU U PABHOCOCMAG-
JIleHHOCIU,

9) npuobpecmu onvim npumeHeHus: aneeOPAUUECKO20 U MPUSOHOMEMPUYECKO20 Annapama u uoetl
08UdICEHUS NPU peuleHUU 3a0ad HA 8bIYUCTEeHUEe NI0WAOel MHO20Y20TbHUKOE.

Koopaunartsi

BrinmyckHUK Hay4yuTCs:

1) BBIUMCHATH JUIMHY OTpe3Ka MO KOOpAMHATAM €ro KOHIIOB; BBIYUCIATH KOOPAMHATHI CEPEIUHBI OT-
pe3Ka;

2) uCnoNB30BaTh KOOPAUHATHBIN METO/ JUISl U3YUYESHHsI CBOMCTB MPSIMBIX U OKPYKHOCTEH.

BoinyckHux noayuum 603mMONCHOCMb.

3) osnademv KOOPOUHAMHBIM MEMOOOM PeuleHUs 3a0ad HA SbIYUCICHUE U OOKA3AMENbCMEO;

4) npuobpecmu onvim UCnOIb308AHUS KOMNLIOMEPHBIX NPOSPAMM OJis AHANU3A YACMHBIX CIYYAes 83a-
UMHO20 PACNOJIONCEHUSL OKPYIHCHOCMEU U NPAMBIX,

5) npuobpecmu onvim @vinonnenus npoekmos na memy «llpumenenue KOOPOUHAMHO20 Memooa npu
peuleHuly 3a0ay Ha Gbl4UCIeHUe U OOKA3AMeNbCmMBE0y.

BekTops!

BhInyckHUK HAy4UTCS:

1) omepupoBaTh ¢ BEKTOpPAMHU: HAXOJIUTh CYMMY M Pa3HOCTH JIBYX BEKTOPOB, 3aJaHHBIX I€OMETpPHUYC-
CKU, HAXOJHUTh BEKTOP, PABHBIN MPOU3BEACHUIO 33/IaHHOTO BEKTOpPA Ha YUCIIO;

2) HaXOJIUTh JIJISI BEKTOPOB, 33JaHHBIX KOOPAMHATAMU: JUTMHY BEKTOpa, KOOPIUHATHI CYMMBI M Pa3HO-
CTH JIByX U Oojiee BEKTOPOB, KOOPAMHATHI MMPOU3BEACHUS BEKTOPa HA YMCIIO, IPUMEHSAS IIPH HEOOXO-
JUMOCTH COUYETATEILHBIN, IEPEMECTUTEIIBHBIN U pacTIpeIeINTEIbHBINA 3aKOHBI;

3) BBIUKCIATH CKAISIPHOE NMPOU3BECHIE BEKTOPOB, HAXOIUTH YTOJl MKy BEKTOPaMH, yCTaAHABINBATh
MEPIICHIUKYJISIPHOCTD TIPSIMBIX.

Buvinyckuux nonyuum 603mMo#CHOCHb:

4) osnademv 6eKMOPHLIM MEMOOOM O/ PEULeHUs. 340aY HA BbIYUCTICHUE U OOKA3AMENbCIMEO,

5) npuobpecmu onvim svinonnenus npoexkmos na memy «llpumenenue sekmoprno2o memooa npu pe-
wlenuy 3a0a4 Ha 8bIYUCTIeHUE U OOKA3AMENTbCNEOY.

2. COAEP) KAHUME KYPCA TEOMETPHUU 7 - 9 KIACCOB

Harasaunast reomerpusi. Harmsiinele npeacTaBiaeHust 0 IPOCTPaHCTBEHHBIX GUrypax: KyO, ma-
pajuienenunes, npu3Ma, nupaMmuaa, map, chepa, konyc, mumuap. M3zo0paxkeHne npocTpaHCTBEHHBIX
¢uryp. Ilpumeps! cedenuit. MHororpannuku. [IpaBunbHble MHOrOrpaHHuku. IIpumepsl pa3BépTok
MHOT'OI'PAHHUKOB, IUIMHAPA U KOHYCA.

[TonsiTue 06bEMa; equHULBl 00BEMa. OOBEM MPSIMOYTOJIBHOTO NapajieNenunesa, Kyoa.

I'eomerpuueckne ¢urypsnl. [Ipsmeie n yrasl. Touka, npsmas, miaockocTs. OTpe3ok, dyd.
VYroiu. Bunsl yrinos. BepTukainbHble U cMexHbIE yribl. buccekrpuca yria. IlapamensHbie U nepece-
Karonyecs npsmele. [lepnenaukynsapHsie npsMsie. TeopeMsl 0 MapauIEIbHOCTH U MEPIEHIUKYISIPHO-
CTH NPAMBIX. YTIIBI ¢ COOTBETCTBEHHO MapaAJUICIIbHBIMUA U NEPIEHIUKYIISPHBIMU cTOpoHamu. [IeprieH-
JUKYJISIp U HAaKJIOHHAas K npsamol. CepeMHHBIA NEPIIEHIUKYJIAp K OTpe3Ky. ['eomerprnueckoe mMecTo
ToueK. CBOWCTBA OMCCEKTPUCHI YIIIa U CEPEMHHOTO MEPIEeHINKYJIISIpa K OTPE3KY.

Tpeyronbauk. BeicoTa, Mmenuana, OuccekTpuca, CpeHss JIMHUA TpeyrojbHuka. PaBHoOGepeH-
HbI€ U PABHOCTOPOHHHUE TPEYTOJbHUKH; CBOWCTBA M MPU3HAKU paBHOOEAPEHHOTO TpeyrojabHUKa. [Ipu-
3HAKN PaBEHCTBA TPEYroJIbHUKOB. HepaBeHCTBO TpeyrosibHMKa. COOTHOLIEHUS MEXy CTOPOHAMH U
yriaamu TpeyrojapHuka. Cymma yrioB TpeyrojbHuKa. BHentHue yrisl TpeyronbHuka. Teopema dane-
ca. [lonoOue TpeyronbaukoB. [Ipuznaku nogodus tpeyroasHukoB. Teopema [Iudaropa. Cunyc, kocu-
HYC, TAHI'€HC, KOTAHI'€HC OCTPOr0 yTIia IpsIMOYTOJIBHOIO TpeyrojapbHuKa u yriaos ot 0 no 180°; npuse-
JI€HUe K OCTpoMy yriy. PerieHue mpsiMOyTOJNbHBIX TPEYrojJbHUKOB. OCHOBHOE TPUTOHOMETPUUYECKOE
TOXAECTBO. POPMYIIBI, CBA3BIBAIOIINE CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC OJHOI0 U TOTO XK€E YIJIA.



Pemenne TpeyroiabHUKOB: TEOpEMa KOCUHYCOB U T€OpEMa CUHYCOB. 3aMe4aTesIbHble TOUKU TPEYIroJib-
HUKA.

UYersipéxyronpauk. [lapamnenorpamMm, ero cBoiictBa U npu3Haku. [IpsmMoyroinpHUK, KBaapar,
pOMO, UX CBOWCTBA M NMPU3HAKH. Tpanenus, CpeaHss JIUHUS TPAelnu.

MHoroyronpHuK. Beimykiibie MHOrOyronbHUKH. CyMMa yIjIOB BBITYKJIOIO MHOI'OYTI'OJIBHHKA.
[TpaBuiIbHBIE MHOTOYTOJIBHUKH.

OxkpyxHocTh U KpyT. Jyra, xopaa. Cexkrop, cerMeHT. LleHTpanbHblid yroj, BOMCAHHBIA yTOI,
BEJIMYMHA BIIMCAHHOIO yrija. B3auMHOEe pacronoKeHue npsiMoil U OKPY’KHOCTH, IBYX OKPYKHOCTEM.
KacarenbHast u ceKkyias K OKpPYXHOCTH, UX CBONCTBa. BrincaHHble U ONMCAHHBIE MHOTOYTOJIbHUKHU.
OKpy’KHOCTb, BIIUCAHHAsl B TPEYI'OJIbHUK, U OKPY>KHOCTb, OIIMCAaHHAsI OKOJIO TpeyroyibHUKa. Briucan-
HBIE U OIMUCAHHBIE OKPYKHOCTH IPABUIBHOTO MHOTOYTOJIbHUKA.

I'eomerpuueckue npeoOpasoBanus. [lonarue o paBencte ¢uryp. [lonsTue o ABMKEHUH: Oce-
Bas U IIEHTpaJIbHasi CHMMETPHH, MapajljIeNIbHbIN epeHoc, moBopoT. [loustue o noxoduu duryp u
TOMOTETHH.

[TocTpoeHust ¢ MOMOIIBIO IUPKYJIA U JUHEHKU. OCHOBHBIE 3a7aud Ha MOCTPOCHHUE: JIEJICHUE
OTpe3Ka I0II0JIaM; IIOCTPOEHUE YTJIa, PABHOTO JAaHHOMY; IOCTPOCHHUE TPEYIrOJbHUKA IO TPEM CTOPO-
HaM; [TOCTPOCHHE MEePIEHAUKYISPA K MPSMOIi; TOCTPOSHUE OMCCEKTPUCHI yTiia; AeJIeHUEe OTpe3Ka Ha 1
paBHBIX 4acTel. Pemenue 3a1a4 Ha BBIYKMCICHHE, TOKA3aTEIbCTBO U MOCTPOCHUE C HCIIOIb30BAHUEM
CBOMCTB M3yUYEHHBIX QUTYP.

HN3mepenue reoMeTpuyecKux BeJu4uH. /yinHa oTpe3ka. PaccTosiHue OT TOYKH A0 MPSIMOM.
PaccrosiHue mexny mapaiuienbHbIMA HpsMbIMHU. [lepumerp MHOroyrojbHuka. /[nmHa OKpy>KHOCTH,
YUCIO JI; JUIMHA AYTHM OKpYKHOCTH. ['pamycHas Mepa yria, COOTBETCTBHE MEXAY BEIMYMHOMN LIEH-
TPaAJIBHOIO YIJIa U JIJIMHOW TyTH OKPYKHOCTH.

[TonsaTue momanan mwiockux ¢uryp. PaBHOcocTaBieHHbIe U paBHOBeNHKHE GUrypsl. [1nomans
npsMoyrosibHuKa. [lnomanu napamnenorpamma, TpeyroiabHuKa W Tparneuuu. Ilnomaas MHOroyross-
Huka. [Inomanps kpyra u miomanb cexkrtopa. COOTHOIICHHE MEXAY IUIOMAIIMU MOJ00HBIX (UTYP.
Pemenuie 3a1a4 Ha BEIYKUCIICHUE U JOKA3aTEIbCTBO C UCIIOJIb30BAHUEM U3YUYCHHBIX (POPMYII.

Koopaunartel. Ypasaenue npsmoin. KoopauHatel cepeaunbl otpe3ka. dopmysia paccTOsSHUS
MEXy IByMsI TOUKaMU IUIOCKOCTH. Y pPaBHEHUE OKPYKHOCTH.

BexTopsbl. [lnnHa (Moaynb) BekTopa. PaBencTBo BekTopoB. KomnmmnneapHsie BekTopsl. Koop-
JUHATBl BEKTOpAa. Y MHOKEHHE BEKTOPA HA YUCIIO, CYMMa BEKTOPOB, Pa3j0KEHUE BEKTOPA IO IBYM He-
KOJUIMHEapHbIM BeKkTopaM. CKalisipHOE IPOU3BE/IEHUE BEKTOPOB.

TeopeTnko-MHOXKeCTBEHHbIe MOHATHA. MHOXECTBO, 2JEMEHT MHOXECTBA. 3aJlaHUE MHO-
JKECTB MEPEUNCICHUEM AJIEMEHTOB, XapaKTepUCTHUECKUM cBOMCTBOM. IlogmMHoO)ecTBO. OObeuHEHNE
U NIEPECEUCHUE MHOXKECTB.

DuieMeHTHI Joruku. Omnpenenenrue. AKCMOMBI U TeopeMbl. JlokazarenbcTBo. JlokazarenbcTBO
oT npotuBHoro. Teopema, oOpatHas naHHou. [Ipumep n koHTpnpumep. [loHsTHE O PaBHOCUIBHOCTH,
CJIEIOBaHUH, YIIOTPEOIEHNE IOTHYECKUX CBSA30K eciu ..., MO 8 MOM U MOJbKO 8 MOM clyuae, TOornye-
CKHE CBA3KU U, UTU.

I'eomerpust B ncropuveckom passutun. Ot 3emnemepus k reomerpud. [Iudarop u ero mko-
na. @anec. Apxumen. [loctpoenne npaBuIbHBIX MHOTOYTOJIBHUKOB. Tpucekuus yraa. Ksagparypa
Kkpyra. YaBoenue ky0a. Mctopust uucna n. 3onoroe ceuenue. «Hauana» Eknuama. JI. Diinep. H. U.
Jlo6aueBckuil. Mctopust mstoro nmocrynara. Mzobperenue Merona KOOpPAWHAT, MO3BOJISIOLIETO Tepe-
BOJUTH F€OMETpUYECKHe 00beKThl Ha s3bIK anredpwl. P. Jlexapt u I1. depma. Ilpumeps pazauuHbIX
CUCTEM KOOPJMHAT HA INIOCKOCTH.



3. TEMATHYECKOE IINIAHUPOBAHUE

Pasnenl Paznesnl K/4 Tembl K/4 Bunel 1esiTeIbHOCTH y4aIMXCs
coliepKaAHus MPOrpaMMbl
KRJIacC
FeOMeTque_ HauvajbHbIE 10 Hp;{Mag M OTPE30K. qu M yTOI1 1 O6’I>$ICH$ITI>, YTO TaKO€ OTPE30K, JIyY, YroJi, Kakue (bl/Il“prI Ha3bIBarOTCsI pPaBHbI-
cKHe QUIYpPHl | reOMeTpHYecKHe MH, KaK CPABHUBAIOTCS H H3MEPSIOTCS OTPE3KH H YIJIbI, ITO TAKOE IPAYC U rpa-
CBelleHHS CpaBHeHI/Ie OTPC3KOB U YIJIOB 1 JyCHas Mepa yrja, Kakor yroJ Ha3bIBaeTCs MPsIMBIM, TYIIBIM, OCTPBIM, Pa3BEpHY-
TBIM, YTO TAKOE CepeInHa OTPEe3Ka H OMCCEKTPHCA yTiia, KAKHE YIIIbl HA3BIBAKOTCSI
Usmepenue W3mepenue otpe3koB. M3mepenue yriaos |3 CMEXHBIMU U KaKHE BEPTUKAILHBIMU; (GOPMYIHPOBATH U 0OOCHOBEIBATL yTBEP-
reomMeTpru4c- KICHUSI O CBOMCTBAaX CMEXHBIX U BEPTHKAJIbHBIX YIJIOB; OOBSCHSTh, KaKUE Npsi-
CKUX BEJIMYUH CMEKHBIE U BEPTHKATBHBIE YIIIBI, X 2 MBIE HA3BIBAIOTCS  MEPTICH MK IAPHBIMI; ¢bopmyaupoBate U 06OCH(3BLIBaTL
" YTBEPXKICHHUE O CBOMCTBE IBYX MPSIMBIX, MEPICHINKYISIPHBIX K TPEThEil; M300-
cBouncTsa pakaTh M PACcIIO3HABAThH yKa3aHHBIC MPOCTEHINHE (UIyphl HA YSPTEkKax; PEIIaTh
[leprneH MKy JIAPHBIE IPSAMbIE 1 3aj1a4d, CBA3aHHBIC C STHMH MPOCTEHIIUME (DUTYypaMU.

Pewmenue 3amau 1

Kontposnpnas padora Ne 1 1
I'eomerpuue- |TpeyroabHuku |17 |IlepBblii mpu3HAK paBEHCTBA TPEYTOJIbHU- |3 OOGbscHATE, KaKas (Urypa Ha3HIBACTCA TPEYTONBHHKOM, YTO TAKOC BEPUIMHEI,
CcKHe QUrypBL KOB CTOPOHBI, YTIIBI H MEPHMETp TPEYTOMbHUKA, KaKOW TpPEYroJbHHK HAa3bIBACTCSI
v 5 PaBHOOEAPEHHBIM U KaKOi PaBHOCTOPOHHHM, KaKHE TPEYTOJbHUKH HA3BIBAIOTCSI
Ilepnenmkynap K npsAmoi paBHBIMH; M300paXkaTh M PACIIO3HABATh HA YCPTEIKAX TPCYTOJNBHUKU M UX 3JIe-
DneMeHTbI M 6 3 MEHTHL; (POPMYIIMPOBaTh M JOKa3bIBaTh TEOPEMBI O MPH3HAKAX PABEHCTBA Tpe-
JIOTUKH C/IMAHBL, DUCCCKTPHCBL M BRICOTRI TPe- YTOJIbHUKOB; OOBSICHATB, YTO HA3BIBACTCSI MEPIICHINKYISIPOM, [IPOBCISHHBIM W3
YrOJbHHKA JaHHOM TOYKH K IaHHOM MpsMOM; (HOPMyIHpOBaTh M JOKA3bIBATh TEOPEMY O
Bropoii u TpeTnii NpUu3HaKu paBEeHCTBA 3 HEPNIEHIUKYJIAPE K TIPAMOM; OOBIACHATH, KAKAE OTPE3KU HA3BIBAKOTCS MEIUAHOM,
Uswepere T — Mo ofiorsin pasnoGDeIOTo Théy oM pei Saa, oS ¢

2 bl

reoMeTpuHe- 3anadu Ha MOCTPOCHHE 2 IpU3HAKAMHU PABEHCTBA TpeyFOJ'II)HI/IKO}B/ U CBOWCTBAMM PaBHOOEIPEHHOrO Tpe-
CKUX BEIIMYUH YTOJNBHUKA; (OPMYIHPOBATE OIPEICIICHHE OKPYKHOCTH; OOBSICHSTH, YTO TAKOE
Pemenue 3amau 3 LEHTP, PaIuycC, XOPIa U AUAMETP OKPYKHOCTH; PEIIaTh MPOCTEHINNE 3a1a9d Ha
noctpoeHue (MOCTPOCHUE yIiia, PaBHOTO JAHHOMY, TOCTPOCHHE GHCCEKTPHCHI
KouTposbHast paGota Ne 2 1 yriia, IOCTPOCHHE MEPIICHINKYIISIPHBIX MPSAMBIX, HOCTPOCHHE CEPEIHHBI OTPE3Ka)

u 0oJiee CIOKHEIC 3aJa4u, HCIIOJb3YIOIUC YKa3aHHbIC HpOCTeﬁmHG; conocraB-
JIATH HOJ'Iy‘ICHHI;IfI pe3yabTaT € YCJIOBHUEM 3aJavyH; aHAJIU3UPOBATHL BO3MOIKHbBIC

cllyyau.




I'eomerpuue- |IMapamnenbubie |13 |IIpu3Haku mapauieIbHOCTH ABYX NPAMBIX | 4 | PopMynMpoBaTh ONpeeieHHe NapaiebHbIX IPSIMBIX; OOBSCHITE C MOMOLLBIO
cKue GUIyphl | MpsIMBbIe PHUCYHKa, KaKUE yTJIbl, 00pPa30BaHHbIE NPHU TIEPECEUEHHH JBYX MPIMBIX CEKYIIE,
Ha3bIBAIOTCA HAKPECT JIEKAIIMMH, KAKHE OJHOCTOPOHHMMH M KaKHE COOTBET-
CTBEHHBIMU; ()OPMYJIMPOBATh M JIOKA3bIBATH TEOPEMBI, BHIPAKAIOIIME MPU3HAKH
NapaJuIENbHOCTH JIByX MPAMBIX; OOBACHATB, YTO TAKOE aKCHOMBI T€OMETPUH M
DJIEeMEHTBI AKCHOMA TIapALIEbHBIX IPAMBIX 3| KaKue aKCHOMBI YXKe MCTIONB3OBATHCE PaHCE; (OPMYIHPOBATE aKCHOMY Mapail-
JIOTUKU JENBHBIX IPAMBIX U BBIBOUTH CIIEACTBUS U3 HEE; POPMYIIMPOBATh U JOKA3IBATH
TEOPEMBI O CBOMCTBAX MAPAILIENBHBIX TPAMBIX, OOPATHBIE TEOPEMAM O MPU3HA-
CaoiicTBa MnapajiCJIbHBIX MPAMBIX 3 |kax NapajyIeIbHOCTH, CBSI3aHHBIX C HAKPECT JIEKALIUMH, COOTBETCTBEHHBIMU U
OJIHOCTOPOHHMMH YTJIAMH, B CBSI3U C OTHM OOBACHSTE, 9TO TAKOE YCIOBUE U 3a-
Pemrenue 3a1au 2 |Kmouenne TeopeMbl, Kakas TeOpeMa Ha3bIBACTCS OOPATHOM MO OTHOMICHHIO K
JIaHHOM TeopeMe; OOBACHATh, B 4EM 3aKIIFOUAETCS METOJ| JIOKA3aTeNbCTBA OT
IPOTHUBHOTO: (JOPMYJIMPOBATh U JI0Ka3bIBATh TEOPEMBI 06 yIJIax C COOTBETCTBEH-
Konrposbhas padora Ne 3 1 HO THapaJjIebHBIMU U NEPHEeHIUKYISIPHBIMU CTOPOHAMH; NMPHUBOAUTH NPHUMEPHI
UCIOJIb30BaHMUs 3TOTO METO/Ia; PElIaTh 3a/1a4i Ha BHIYUCICHHE, JJOKA3aTEIbCTBO
1 MOCTPOCHUEC, CBA3AHHLBIC C MAPaJIJICJIbHBIMU ITPAMBIMH.
I'eomerpuue- |CoorHomenuss |18 |Cymma yIiioB TpEyroJbHHKA 3 | PopMyaHpoBaTh M J0Ka3biBaTh TEOPEMY O CyMME YITIOB TPEYrOJNbHMKa M €€
cKHe GUTYpHl | MEKILY CTOPO- COOTHOMIEHHS MEKTY CTOPOHAMHU 1 yIia- | 3 |CICACTBHE O BHIIHEM YIie TPEyroTbHWKA; MPOBOIHTE KIacCupUKAIUIO Tpe-
YTOJILHUKOB MO yriiaM; (GOpPMyJIMPOBATh U JOKa3bIBATH TEOPEMY O COOTHOLIEHH-
HaMH U yrJ1aMu MH TpEYrojbHUKa AX MEXITy CTOPOHAMH M YIJIaMHU TPEYTOJbHUKA (TIPSIMOE M OOpaTHOE YTBEPIK/IE-
DJIeMEHTHI TpEyrojbHUKa Konrposbras padora Ne 4 1 |uns) u cnenctBus U3 Hed, TeopeMy O HepaBEHCTBE TPeyrONBHAKA; (GOPMYIIHPO-
JIOTUKHU [IpsAMOYTOJIBHBIE TPEYTOJILHUKH 4 |BaThb W JIOKa3BIBATH TEOPEMBI O CBOMCTBAaX IMPAMOYTOJBHBIX TPEYTOJILHUKOB
PaccTostHKE OT TOUKH 10 IPAMOiA, paccro- | 1 (IPSIMOYTOJIBHBIN TPEYTONIBHUK ¢ yriioM 30°, MPU3HAKK PABEHCTBA TIPAMOYTOJIb-
Usmepenne SHME METY TIAPAIITETBHBIMU TPSMBIMH. HBIX TEeyroanHKOB); (hopMyIHpOBATH OMpEIENCHUS PACCTOSHUS OT TOUYKU JIO
" MpAMOU, PACCTOAHUA MEKAY NMapalJICIbHBIMU NPAMBIMHA; P€IIATh 3ala4l Ha BbI-
reomerpire- IlocTpoeHue TpeyronbHUKa IO TPEM dJie- 2 |yucnenne, 10KA3ATENBCTBO HOCTPOEHHE, CBA3AHHBIE C COOTHOMIEHUAMHU MEXKITY
CKHX BCJINYNH MEHTaM CTOPOHAMH M YIJIAMH TPEYTOJILHUKA U PACCTOSHUEM MEXIY MapauIelbHBIMU
Pemenue 3amau 3 | mpsAMBIMH, IPU HEOOXOAUMOCTHU IIPOBOAUTH O XOAY PEIICHUS HOMOIHUTEIbHbIE
KoHTponbHas pa6ota Ne 5 1 | MOCTPOEHHS, CONOCTABIATE NOTyUeHHbIH PE3YIILTAT C yCIIOBHEM 3a]a4H, B 3a1a-
4ax Ha MOCTPOEHHE MCCIIEN0BATh BO3MOKHBIE CITyYaH.
Usmepenue IHoBTOpEHME 10 |Pemenue 3amau 8
reoMeTpuye- Hrorosast koHTpOIBHAS paboTa 1
CKHX BEJINYUH Ob6o06maromuit ypok 1




8 KJi1ace
Pa3gennl Pa3nennl K/q TeMmbl K/4 Buabl 1esiTeJIbHOCTH YYEeHUKA
CoacprKaHusl IMporpaMMbl
FeOMeTque- qupréxyFOJIb- 14 MHOFOYFOJ'II)HI/IKI/I 2 O6’I>$ICH$ITI>, YTO TaKO€ JIOMaHasi, MHOI'OYT'OJIbHUK, €TI0 BEPIIUHBI, CMCIKHBIC CTO-
cKue QUrypbl HUKH POHBI, TUArOHAIN, H300paXkaTh W Paclo3HaBaThb MHOTOYTOJBHUKH Ha YEpTEXKax;
I 6 MOKa3bIBaTh 3JIEMEHTHl MHOTOYTOJBHUKA, €0 BHYTPEHHIOI M BHEIIHIOK 00Ia-
apaJlIeIorpaMM 1 TPAICLHs cTH; (popMyIHpOBaTh ONpPENEICHNE BBIMTYKIOT0 MHOTOYTOJIbHIKA; H300pakaTh U
pacIo3HaBaTh BBIMYKJIbIC M HEBBIMYKIBIC MHOTOYTOJBHHKH; (OPMYIHPOBATH U
[TpssmoyToNbHUK, pOMO, KBapat 4 | noKa3BIBATH YTBEPKIEHUS O CYMME yTJIOB BBITYKIOTO MHOTOYTOJIBHHUKA M CyMME
€ro BHEIIHUX YTJIOB; OOBSICHATH, KAKUE CTOPOHBI (BEPIIMHBI) YETHIPEXYTOIbHIKA
Usmeperne Pelmenme 3anad 1 | HAasBIBAIOTCA MPOTHBOTIONOKHBIMH; (opMyJIMpOBaTh ONpENENeHNs] apajlielio-
rpamMma, Tparenuy, paBHOOEIPEHHOM U NPSMOYTOJIbHOW Tpaenyid, NpsSMOYToJb-
reomMerpuie- HHKa, poM0Oa, KBaJapaTa; U300pakaTh M PacHo3HAaBaTh TH YETHIPEXYTOJIbHUKHY;
CKHX BCIIMINH KounrponbHas pabora Ne 1 1 | popmynuposate u mokasbiBaTH yTBEpXICHHS 00 HX CBOWCTBAX H INPHU3HAKAX;
pemaTh 3aJayd Ha BBIYUCICHHE, JOKA3aTeJIbCTBO M IOCTPOCHHE, CBA3AaHHBIC C
STHMH BHAAMH YETHIPEXYTOJIILHUKOB; OOBSICHATH, KAKHE JBE TOUKH HA3bIBAIOTCS
CUMMETPHYHBIMH OTHOCHTEIILHO MPSIMOH (TOYKHM), B KAKOM Cilydae (pUrypa Ha3bl-
BACTCSl CHMMETPUYHON OTHOCHTENBHO NPSIMOH (TOYKH) M YTO TaKO€ OCh (LIEHTP)
CUMMETpHUN (DUTYpBI; IPUBOIUTH NMPHUMEPHI GUTYp, 0OIagaomux oceBol (IeH-
TpaJIbHOH) CHMMETPHEH, a TaK)Ke TIPUMEPBI OCEBOH M IIEHTPATBHOW CHMMETPHIA B
OKpY>Karoliel Hac 00CTaHOBKe

I'eomerpuue- Inomane 14  |Il70111a0p MHOTOYTOJIBHHUKA 2 | OOBSCHATH, KaK NMPOM3BOAMUTCS U3MEPEHHE IUIOMIaZell MHOTOYTOIbHUKOB, KaKue
CKHe QUIYPEL. T110MWa1 napauieIorpaMma, TPEyroib- 6 |MHOTOYTONLHMKH Ha3bBAlOTCA PABHOBENMKMMH W KaKHE PABHOCOCTAB/ICHHBIMIL
CeoMeTDIs B HUKA 7 TOAT IR (opMyIHpPOBAaTH OCHOBHBIC CBOMCTBA IUIOIIAACH M BBIBOAUTH C HUX IOMOIIBIO
P paren ¢dopMyTBI IUIOMAACH MPAMOYTOIbHIKA, HapajuieJorpaMma, TpeyrojbHHKa, Tpa-
HCTOPHUICCKOM Teopema IMudaropa 3 | newun; GopMyIMpoOBaTh H 10Ka3bIBATH TEOPEMY 00 OTHOLIEHHH ILIOMIAfeil Tpe-
pa3BuUTHH. Pemenue 3amau 2 | yrOJILHUKOB, MMEIONIHMX [0 PABHOMY YIiy; (OPMYJIMPOBATh U JI0KA3bIBATH TEO-
I/I3MepeHI/Ie KOHTpOJlBHaSI pa60Ta Ne 2 1 |pemy IMudaropa u o6patHyto eif; BeIBOAUTH (hopmyiy ['epoHa ajst Tutomaau tpe-
reoMeTpuye- YTONIbHUKA; PEIaTh 3ajaui Ha BBIMHCICHHE M J0KA3aTENbCTBO, CBA3AHHBIC C

B — ¢dopmynamu miomaneit u reopemoii Iuaropa
I'eomerpuue- | [logoOHbIE 19 |Onpenenenne noJ00HBIX TPEYTOJIHHUKOB 2 | OOBsCHATb NOHSATHE NPONOPLHOHATIBHOCTH OTPE3KOB; (pOPMYIMPOBATH Ompe/e-
ckue GUTYpHL. | TPEYroabHHKH TIpH3HAKK 110106Hs TPEYTOIBHUKOB 5 |neHus MOJJOOHBIX TPEYTOJILHUKOB U KOB(I)(I)I/IHI/IGH\:[a no06mst; GopMyIMpoBaTh U
JIOKa3bIBaTh TEOPEMBI: 00 OTHOIIEHHH IUIONIa/Ieli MOJOOHBIX TPEYTrOJBHHUKOB, O
T'eomerpus B Konrponbaas padora Ne 3 1 MIPHU3HAKaX 000N TPEYyTrOJBHUKOB, O CPeIHEH TMHUN TPEyTroNbHUKA, O TIepece-
HCTOPHUYCCKOM ITpuMeHeHHe 0100Ms K JOKA3aTeIbCTBY 7 |uennn memman TPEYrOJIbHUKA, O IPONOPLUOHAIBHBIX OTPE3KAaX B MPSAMOYIOJIb-
Pa3BUTHH. TEOPEM M PEHICHHUIO 3aJ1a4 HOM TPEYTOJIbHUKE, 00BSACHATD, YTO TAKOE METOJ 000U B 3a/Ja4ax Ha oCTpo-
N3mepenune COOTHOIIICHHS MEX/Ty CTOPOHAMH 3 |eHHE, M MPHBOIUTS NPUMEPBI MPHMEHEHNUS STOTO METONa; OOBSICHATB, KAK MOYKHO
reoMeTpude- U YITTAMH PSMOYTONBHOTO TPEYTOTBHHKA UCIIOJIb30BaTh CBOMCTBA MOJOOHBIX TPEYTOJILHHUKOB B M3MEPHUTEIBHBIX PadoTax




CKHX BCJIMYHH.

Kontponbnas padora Ne 4

HAa MECTHOCTH; OOBSICHATh, KaK BBECTH IOHATHUC MOIOOWS IS MPOU3BOJIBHBIX
¢buryp; GopMyIHpPOBATH ONpPEICICHHS U WLIFOCTPUPOBATH MOHATUS CHHYCA, KO-
CHHYCa W TaHTeHCa OCTPOTO YIJIa MPSIMOYTOJILHOTO TPEYroJbHUKA; BHIBOJIUTH
OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO M 3HAYEHUS CHUHYCa, KOCHHyCa M
TaHreHca s yraoB 30°, 45°, 60°; pemarte 3aa4n, CBSI3aHHBIC C IOJOOHEM Tpe-
YTOJIEHUKOB, Ui BBIYMCICHHUS 3HAYCHUH TPUTOHOMETPHYECKUX (PYyHKIHIA wc-
T0JIb30BaTh KOMITBIOTEPHBIE POTPAMMBI

I'eomeTpuye-
ckue purypsl

I'eomeTpus B
HCTOPUYECKOM
pa3BUTUU

H3mepenne
reomMeTpuye-
CKHUX BEJIMYMH

Okpy:KHOCTH

17

KacarenbHas k OKpyKHOCTH

I_[eHTpaJ'IBHBIe U BIIMCAHHBIC YTJIbI

quHpe 3aMCHATCIIbHBIC TOYKH TPEYTOJIb-
HHUKa

Brnincannas u onrcanHas OKpyKHOCTH

Pemenue 3amau

Konrtpomnsnas padora Ne 5

HccnenoBaTs B3anMHOE PacIOiIOKEHHE IPSIMOM B OKPY>KHOCTH; (hOPMYJIUPOBATH
OTIpeZIeTICHUE KAacaTeIbHONH K OKPYKHOCTH; ()OpPMYIHPOBATh U TOKa3bIBaTh TEO-
pPEMBL: O CBOICTBE KacaTeJbHOH, O IPH3HAKE KacaTeIbHOW, 00 OTpe3kax Kaca-
TEJIBHBIX, MPOBEIEHHBIX U3 OJHOM TOUKH; (HOPMYINPOBATH MOHATHS LICHTPAIHHO-
TO yIJla U TPaxyCHON Mephl AyTH OKPYKHOCTH; (OPMYJIHPOBATh M JOKa3bIBATH
TEOPEMBI: O BIICAHHOM YTJIE, O IPOM3BEIEHIH OTPE3KOB MEPECEKAIOLIUXCS XOP/;
(bopMyITHpPOBaTh U JJOKA3bIBaTh TEOPEMBI, CBSI3aHHBIE C 3aMeYaTeNIbHBIMHU TOYKa-
MU TPEyrojbHUKA: O OUCCEKTPUCE YIJla U, KaK CJIEACTBUE, O MEpeceYeHUur Ouc-
CEKTPHUC TPEYTOJIbHUKA; O CEPEAMHHOM MEPHEeHIUKYIIpe K OTPEe3Ky U, Kak Clel-
CTBHE, O NIEPECEUCHUH CEePEIUHHBIX MEPICHANKYIIPOB K CTOPOHAM TPEYTOJIbHH-
Ka; O TIEPECEUCHUHN BBICOT TPEYTOJbHHUKA; (POPMYIHPOBATH ONPEACICHHS OKPYK-
HOCTEH, BIHMCAaHHOW B MHOTOYTOJIFHHK M ONHCAaHHOW OKOJIO MHOTOYTOJIbHHKA;
(GopMyITHpPOBaTh M JOKA3bIBATh TEOPEMBI: 00 OKPYXHOCTH, BIMCAaHHOW B Tpe-
YTOJILHUK; 00 OKPYXHOCTH, OTTMCAHHOI OKOJIO TPEYTOJIbHUKA; O CBOWCTBE CTOPOH
OIIMCAHHOTO YETHIPEXYTONBHIKA; O CBOHCTBE YITIOB BIIMCAHHOTO YETHIPEX yIrob-
HHKa; pemarh 3a7a4d Ha BBIYHMCICHHE, JOKa3aTelIbCTBO M MOCTPOCHHE, CBS3aH-
HBIE C OKPY>KHOCTBIO, BIIMCAHHBIMH M ONHCAaHHBIMHU TPEYTOJIbHUKAMHU U YETHIPEX-
YrOJIbHUKaMHM; UCCJIEZ0BaTh CBOMCTBA KOH(HUTYPAIMid, CBSI3aHHBIX C OKPY)KHO-
CTBIO, C TIOMOIIHI0 KOMIIBIOTEPHBIX IPOTPaMM

IHoBTOpEHME.
Pemenue 3anau

9 kiIacce

Bexkropsl

BekTops!

IlonsaTue BCKTOpa

N

CrnoxeHne U BEIYUTAHHE BCKTOPOB

w

YMHOXKEHHE BCKTOpa Ha YHCJIO. HpI/IMe-
HCHHUC BCKTOPOB K PCIICHUIO 3a1a4

q)OpMyHI/II)OBaTL OIIPEACIICHUA U UIIFOCTPUPOBATH ITOHATUA BEKTOPA, €T0 JJINHBI,
KOJUIMHECAPHBIX W PABHBIX BEKTOPOB; MOTHUBHUPOBATH BBCJCHHC MOHATHH H ﬂeﬁ-
CTBI/Iﬁ, CBA3aHHBIX C BEKTOpaMH, COOTBECTCTBYIOIUMU IpUMEpaMu, OTHOCAIIUMHU -
Cia K (1)I/I3I/I‘~IGCKI/IM BEKTOPHBIM BCJIMYUHAM; IPUMCHATH BEKTOPHI U HCﬁCTBHﬂ Hax
HUMU IPpU pECIICHUU TCOMCTPUICCKUX 3a4a4

Koopaunarst.
Bexkropsl.
['eometrpus B

Meton
KOOPAMHAT

10

KoopauHatsl BekTOpa

[Ipocreiimue 3a1a4u B KOOpAUHATaX

N

YpaBHEHUS OKPY>KHOCTH M IPSIMOM

OOBACHATE U WJUTIOCTPUPOBATL TMOHATHA anMoyroanoﬁ CHUCTEMbI KOOPJAWHAT,
KOOpAUHAT TOYKHW U KOOPAWHAT BEKTOPA; BBIBOAUTL U MCIOJb30BAaTh MPU peIe-
HUM 3a1a4 (bOpMyJ'II)I KOOpAUHAT CCPECAUHBI OTPC3Ka, JJIMHbI BEKTOPA, pAaCCTOAHUA
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HCTOPHUYCCKOM PCH_IGHI/IC 3aaa4 2 MEKAY ABYMS TOUKaMH, YpaBHCHHUS OKPYKHOCTH U HpHMOﬁ
pa3BUTHM. KoHnTtposbhas pabora Ne 1 1
BexTopsl CooTHoOILIEHHUA 11 |CuHnyc, KOCUHYC, TAHTE€HC, KOTAHTCHC 3 | PopmynupoBaTh W WUTFOCTPUPOBATH ONPEACICHUS CHHYCA, KOCHHYCa, TaHICHCA
MeIKILY CTOPO- yria U KoTaHreHca yrioB oT O mo 180°; BEIBOAUTH OCHOBHOE TPUIOHOMETPUYECKOE
4 | TOAeCTEO B (opmyIel ipuBeneHUs; GOPMYIMPOBATh M JOKA3bIBaTh TEOPEMBI
HaMHu 1 yrjiamu CooTHowICHNS MEXKTy CTOPOHAMH CHHYCOB M KOCHHYCOB, IPUMEHSTH UX IPH PELICHUH TPEYTOIbHUKOB; OOBSICHSATD,
TpeyroJbHHUKa. U YrjaaMu TPEyroJibHHUKa KaK WMCIOJbB3YIOTCS TPUTOHOMETPUYECKHE (DOPMYJIBI B H3MEPHUTENBHBIX PaboTax
CKaJIﬂpH()e CKaJISIpHOG ITPOU3BCACHUC BCKTOPOB 2 |Ba mectHOCTH; (hopMyITHUPOBATh ONPEACICHUS YIila MEKIY BEKTOPaMU U CKaJsIp-
Nnpou3BeaeHue Pemienue 3amau 1 |HOro mpousBeneHHs BeKTOpOBib BBIBOJIUTH (bopMyng CKQJISIPHOTO MPOU3BEICHUS
yepe3 KOOPAWHATEl BEKTOPOB; (hOPMYIHPOBATh M OOOCHOBBIBATH YTBEPKACHHUE O
BEKTOPOB Kontponbras pabora Ne 2 1 CBOMCTBaX CKaJIIPHOTO NMPOW3BEACHHS; HCIIOJIB30BATh CKASIPHOE NPOM3BEICHUE
BEKTOPOB IIPY PEIICHNU 3a1a4
I'eomerpuue- JauHa 12 |TIpaBHiibHBIC MHOTOYTOJbHUKH 4 | ®opMmynupoBaTh ONpeeNeHNE TPaBHIBHOI0 MHOTOYTOJIbHUKA; (HOPMYIHUPOBATH
cKkure QUrypbl OKPY/KHOCTH JUIMHA OKPYKHOCTH M IUIOIAAb KPyra 4 |¥ ROKa3BIBaTh TCOPEMBI 06u OKPYXHOCTSIX, OIIMCAHHON OKOJIO NPABMIIBHOTO MHO-
TOYTOJIbHUKA W BIHCAHHOW B HETO; BBIBOAWUTH W HCIIONB30BaTh (HOpMynbl mis
H nomansb Pemenue 3anaq 3 BBIYMCIICHHS TUIOLIAH MIPaBUIILHOTO MHOTOYTOJNIEHHKA, €r0 CTOPOHBI M pajuyca
Uzmepenue Kpyra KonTponbras padora Ne 3 1 |Boucannoit oxpyKHOCTH; pewaTh 3ajaun Ha TMOCTPOCHHME NPABHIBLHBIX MHOIO-
reomMeTpuru4c- YTOJIBHUKOB; OOBSICHATH MOHSATHS JUIMHBI OKPY>KHOCTH M IUIOMIAN KPYyra; BHIBO-
CKUX BEJIUYNH JUTh GOPMYJIBI JUIsSl BBIYMCIICHHS JAJIMHBI OKPY)KHOCTH M JUIMHBI IYTH, ILIOIIAAN
Kpyra ¥ IUIOLIaJ i KPYrOBOTO CEKTOPa; NPUMEHSTh 3TH (OPMYJIbI IIPU PEIICHUN
3a1a4
FeOMeTque_ I[Bn)](eﬂnﬂ 8 |Tlousgrue IBUKEHUA 3 | OOBsICHSITH, UTO TaKOE OTOOpaKEHHE MIOCKOCTH Ha ce0sl M B KAKOM CIy4yae OHO
CcKHe QUrypbl TlapaJutesIbHbIIi IEPEHOC U TOBOPOT 3 | HA3bIBACTCA JBWKCHHEM IUIOCKOCTH; 06L\fICHHTL, YTO TaKOE OceBasi CHMMETpHS,
LEHTpaIbHasi CUMMETPUs, MapaJUIeNbHBINA TIEPEHOC M TOBOPOT; 0OOCHOBBIBATH,
Pemenue 3aa4 1 YTO 3TH OTOOPaKEHWS IIOCKOCTH Ha CeOs SBIISIOTCS JIBIXKCHUSAMH; OOBSICHATD,
KOHTPOHBHaﬂ pa60Ta No 4 1 |kakosa cBa3b MEXITy IBIKCHUSMH M HAJIOKCHHUSIMH; WILTFOCTPUPOBATH OCHOBHEIE
BUJIBI IBFDKCHUH, B TOM YHCIIE C TIOMOIIBIO KOMITBIOTEPHBIX POTPAMM
Harnsguas HauajbHbIe 8 |MHororpaHHUKH OOBSICHATB, YTO TAKOE MHOTOTPAHHUK, €r0 TpaHH, péOpa, BEPIIMHBI, AT OHAH,
reoMeTpHs CBeleHHS U3 KaKOW MHOTOTPaHHHK Ha3bIBA€TCS BBIITYKJIBIM, YTO TaKOE JI-yroJibHas NMpu3Ma, eé
Tena v MOBEPXHOCTH BpallleHHs OCHOBaHHS, OOKOBBIE I'paHH M OOKOBBIE PEOpa, Kakas Mpu3Ma Ha3bIBaeTCs Mps-
cTepeoMeTpuH

MOM U Kakas HaKHOHHOﬁ, YTO TAKO€ BBICOTA IMPU3MBI, KaKas IprU3Ma Ha3bIBACTCA
mapajuiesIeune ;oM M KakoW TMapajuleNenune]] Ha3bIBaeTCsl NPsMOYTOJIBHBIM;
(opMyIHpoBaTh M 0OOCHOBBIBATH YTBEPIKIEHHS O CBOIMCTBE AMAroHaJjel mapai-
JeJIeTUIeaa U O KBaJpare JUaroHaid MpsMOYTOJIbHOTO MapajuleNenunena; 00b-
SICHATHh, YTO TAKOC 00BEM MHOTOIrpaHHUKA; BBIBOJAUTH (C TIOMOINBIO TTPUHIIUIIA
KaBassepu) dopmyiy o0béMa NpsIMOYTOJBHOTO Tapajulesienumesia; 00bICHITS,
KaKOH MHOTOTPaHHUK Ha3bIBaeTCs MUPaMMJON, YTO TAKOE OCHOBAaHHE, BEPIIMHA,
OoKOBbIE I'paHH, OOKOBBEIE pEOpa M BBICOTA MTHPAMUAbI, Kakas MUpaMH/a Ha3bIBa-
eTcsl IPaBWIBHOM, YTO Takoe anogema MpaBUIIbHOM MUpaMHIbl, IPUBOAUTE (QOp-
MyJly 00bEMa nupamupl; OOBSICHATh, KAKOE TEJIO HA3bIBAETCS LIMJIMHIAPOM, YTO
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TaKoe ero Och, BBHICOTA, OCHOBAHMA, PagUyc, OOKOBas MOBEPXHOCTb, 00pa3yro-
mye, pa3BépTka OOKOBOW MOBEPXHOCTH, KAKMMHU (pOpMysiaMu BEIpa)KaroTcsi 00b-
€M U wiomans G0KOBOM MOBEPXHOCTH HWJIMHJIPA; OOBSCHATH, KAKOE TEJIO Ha3bl-
BaeTcsl KOHYCOM, YTO TaKOE ero OCh, BHICOTA, OCHOBaHUE, OOKOBasi TIOBEPXHOCTb,
obpasyromue, pa3BépTka OOKOBOW MMOBEPXHOCTH, KaKMMHU (opMyrnamu BbIpaxa-
0TCsl 00BeM KOHyCa W IUIOIIAAb OOKOBOH MOBEPXHOCTH; OOBSICHATH, KaKas II0-
BEPXHOCTh Ha3bIBaeTCs c(hepoil M KaKoe TeJIO Ha3bIBACTCS MIAPOM, YTO TaKOEe pa-
myc u auameTp chepsl (mapa), Kakumu (GopMyJIaMH BEIPaKAIOTCS 00BeM IIapa
U wiomans chepbl; n300pakaTh M paclo3HaBaTh Ha PUCYHKAX NPU3MY, Hapajie-
Jenune ], THpaMuay, IHIHHAP, KOHYC, 1ap.

Harnsinnas reo- | Q6 akcuomax 2
METpHL. MJIAHUMETPHUH
3JIeMEHTHI JTOTH-
KU

IMoBTOpeHue. 9

Penrenne 3agau

COI'NTACOBAHO

ITpoTokon 3aceganusi METOINYECKOTO
00BbETMHEHNUST YUUTEIIeH MaTeMaTHKH,
¢bu3uku, vHGOpMaTHKU

MAOQOY COLII Ne 102

ot 26 asrycrta 20Qtoma Ne 1

e M.A. Illrena
noar&eﬂypykosonuTenﬁ}/I (6] D.N.0.

COT'JTACOBAHO

3amec ﬂ/ﬂ%ﬂpemopa no YBP
4 H.B. Tananko

‘/nourmc

26 aBrycfta 2020 rona

D.N.0.




