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INOACHUTEJIbBHAS 3AIINCKA

['eomeTpus KaK OMH U3 OCHOBHBIX Pa3/ieiOB MIKOJIHHONW MaTEMaTHKH, MMEIOIIIHIA
CBOCH IENIhI0 00ECTICYNTh M3YUYCHHE CBOKMCTB U pa3MepoB (QUTyp, UX OTHOIICHUH U
B3aMMHOE pAaclOJOXKEHUE, OINUPAaeTCs Ha JIOTMYECKYIO, JOKa3aTEeNbHYIO JHHHIO.
[leHHOCTh W3Yy4YEHHS TEOMETPUUM HA YPOBHE OCHOBHOTO 0O01Iero oOpa3oBaHus
3aKJIFOYAeTCsi B TOM, YTO OOYYAIOIIUHCSA YYUTCS TPOBOAUTH JOKa3aTEIIbHBIC
pacCyXJCHUS, CTPOUTh JIOTHYECKHE YMO3AKIIOUCHHUsS, JOKa3biBaTh WCTHHHBIC
YTBEPKJICHHUSI M CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, TIPOBOJIUTEH PACCYXKIACHUS «OT
MPOTUBHOTO», OTJIMYaTh CBOWCTBAa OT TMPHU3HAKOB, (OPMYIHPOBATH OOpATHBIC
YTBEPKICHUS.

BTOpoil LEHHOCTBIO M3Yy4YEHUsT TEOMETPHUM SBIIETCS HCIOJB30BAHHE €€ Kak
MHCTPYMEHTA TPU PEUICHUH KAaK MaTEMaTUYECKUX, TaK M MPAKTHYECKUX 3a7]ady,
BCTPEUAIOLIUXCS B PeaibHON KU3HU. OOyUarouuiicss JOMKEH HAyUYUThCs ONPEAETUTh
r€OMETPUYECKYIO0 (PUTypy, omHucaTh CIOBAMH JAHHBIA YEPTEXK WIM PUCYHOK, HAWUTH
IJIOIIAb 3€MEIBHOIO YYacTKa, pacCuYUTaTh HEOOXOAMMYIO JJIMHY ONTOBOJOKOHHOIO
kabenst wiu TpeGyemble pa3Mepbl rapaxka JJisi aBTOMOOWISl. DTOMY COOTBETCTBYET
BTOpasi, BBIYMCIUTEIbHASA JUHUA B HU3ydYeHHM reomerpuu. llpu pemenunn 3amad
MPAKTUYECKOI0 XapakTepa OOyYarolUiC YUYUTCS CTPOUTh MAaT€MaTUYECKHE MOJETU
peanbHbIX JKM3HEHHBIX CUTyallU, TMPOBOJUTH BBIUUCICHUS M  OICHUBATh
aJIeKBaTHOCTH ITOJIyYEHHOTO pe3yibTaTa.

KpaiiHe BaxxHO TOMYEPKUBATH CBSI3U TEOMETPUU C JAPYTUMH YYCOHBIMU
MpeAMETaMi, MOTUBUPOBATh UCIOJIb30BaTh ONPEACIICHUS] T€OMETPUUECKUX (DUryp U
MOHSATUH, TEMOHCTPUPOBATH MPUMEHEHHE MOJIYYCHHBIX YMEHUN B (PUBHKE U TEXHHKE.
Otu cBsA3u HauOosiee SPKO BHUAHBI B TeMax «Bektopw»y, «Tpuronomerpudeckue
COOTHOIICHUS», «MeTon koopauHat» u « Teopema [Tudaropay.

VYueOubiii kypc «['eomeTpus» BKIIOYAET CIEAYIOIIUE OCHOBHBIE pa3Jesbl
cogepxkanusi:  «l'eomerpuyeckue (Qurypel U UX CBoMWcTBa», «lM3mepeHue
F€OMETPUYECKUX BEIMYUHY», «/leKapTOBbl KOOPAMHATHI HA IJIOCKOCTHY», «BekTopb,
«/IBmxenust mnockoctuy, «IIpeodpazoBanus mogo0ous».

OO6miee 4YMCIO YacoB, PEKOMEHJOBAHHBIX JUISI M3Y4YEHUS Y4YeOHOTO Kypca
«I"eometpusi», — 204 yaca: B 7 kitacce — 68 yacoB (2 yaca B HeJeNi0), B 8 kiacce — 68
yacoB (2 Jaca B HeZiento), B 9 kinacce — 68 yacoB (2 4aca B HEZAEINIO).

COILEPKXAHUE OBYUYEHUA



7 KIIACC

HavanpHble noHsTHA reomeTpuu. Touka, mpsMas, OTPE30K, Jyd. Yroa. Bumasl
yrioB. BeprukanbHble W CMeEXHBIE yribl. buccektpuca yrma. Jlomanas,
MHOTOYTOJIbHUK. [[apaiiensHOCTh U IEPIEHIUKYISIPHOCTD IIPSIMBIX.

CumMmetrpuuHble ¢urypbl. OCHOBHBIE CBOMCTBa OCeBOWM cUMMeTpHuH. lIprmepsl
CUMMETPHU B OKPYKAIOILEM MUPE.

OCHOBHBIE IMOCTPOEHHUS C MOMOIIBIO TUPKYJIA U TUHEHKH. TpeyroyibHUK. BricoTa,
MearaHa, OMCCeKTpUca, UX CBOMCTBA.

PaBHOOe/peHHBII W PaBHOCTOPOHHUN  TpeyroibHuUkH.  HepaBeHCTBO

TPEYTOJIbHHUKA.

CBoiicTBa M NpHU3HAKU PABHOOEAPEHHOIO TpeyroyibHHKa. [Ipu3Haku paBeHCTBa
TPEYTOJILHUKOB.

CBONMCTBa M TNPU3HAKKA MAPAUICIBHBIX NpsMbIX. CyMma YTIJIOB TPEYrOJbHHKA.
Bremnue yribsl TpeyroibHuKa.

[IpsMoyrosibHBINE ~ TpeyrojJbHUK. (CBONCTBO  MeAWaHbl  MPSAMOYTOJIBHOIO
TPEYTOJbHHKA, NMPOBEIEHHOW K TWHOTEHy3€. [Ipr3Haku paBeHCTBAa NPSIMOYTOJIBHBIX
TPEyTOJIBHUKOB. [IpsAMOYTONIBHBIN TPEYTOABHUK C yrioMm B 30°.

HepaBeHcTBa B reoMETpUM: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O JJIMHE
JOMaHOW, TeopemMa o OoJblieM yrie U OOJbIIEH CTOPOHE TPEyroJIbHUKA.
[leprieHIUKYIISIp U HAKJIOHHAS.

['eomeTpuueckoe MecTO TOYeK. buccekTtpuca yrma W CEpeIMHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK F€OMETPUYECKUE MECTA TOYEK.

OKpy>KHOCTb M KpYT, XOpJia U JUaMeTp, X CBoWcTBa. B3anMHOE pacnosoxeHue
OKpY’KHOCTH M mpsMou. KacarenbpHas m cekymas K OKpPYKHOCTH. OKpPYKHOCTb,
BIIMCaHHAas B yroJ. BrincanHas u onucaHHasi OKPYKHOCTH TPEYTOJIbHUKA.

8 KUIIACC

YereipéxyronpHuku. llapammenorpamMm, €ro mnpu3Hakd U CBOMCTBA. YacTHbIE
CIydau TapajieiorpaMMoB (TIpsIMOYTOJIBHUK, pOMO, KBajpaT), MX TMPU3HAKU U
cBoiictBa. Tpamerusi, paBHOOOKass Tpameuus, €€ CBOWCTBA U MPU3HAKHU.
[IpssmoyroJsibHas Tpaneuus.

Merton yaBoenuss menuanbl. LlenTpanpHas cummerpus. Teopema daneca u
TEOpEMa O MPOMOPLUUOHAIIBHBIX OTPE3KAX.

Cpennue TMHUM TPEYTroJIbHUKA U Tparnenuu. LIeHTp Macc TpeyroiabHuUKa.

[Toqobue TpeyroiabHUKOB, KodpduuueHT mnomodus. I[lpuzHaku mom00Us
TpEeyroJbHUKOB. [IpruMeHeHne noqooust mpu pelieHun NpakTUYeCKUX 3a1ay.



CpoiictBa muom@aaeid reomerpuueckux ¢uryp. dopmynsl s miomaau
TpeyrojbHHUKa, Mapamienorpamma, pomba u Tpaneuud. OTHOUIEHHME IUIOMIA/EH
no1I00HBIX (QUryp.

Bbruncnenne miomaneil TpeyroibHUKOB W MHOTOYTOJIBHUKOB Ha KIIE€TYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenme teopembl Iludaropa mnpu pemeHUn
MPaKTUYECKUX 3a]1a4.

CHHYyC, KOCHHYC, TaHI'€HC OCTpPOro yrja IpsSMOYTrOJIbHOTO TpPEYrOJbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. TPUrOHOMETpUUYECKUE (PYHKIMH YTJIOB
B 30°,45° u 60°.

BnucanHble U LIEHTpaldbHBIE YIJIbl, YTOJ MEXAY KacaTeIbHOU W XOpAOH. YTJbl
MEXIy XOpJaMH M CEKyLIMMU. BhHcaHHBIE MW OINHCAaHHBIE YETBIPEXYTOJBHUKHU.
B3aumHoe pacnonoxkeHue JByX OKpyxkHocTte. Kacanuwe okpyxkHocteil. OOuue
KacaTeJIbHbIE K IBYM OKPYXHOCTSIM.

9 KUIIACC

Cunyc, kocunyc, Tanredc yrioB ot 0 go 180°. OcHOBHOE TPUTOHOMETPUUECKOE
TOXAECTBO. POPMYJIIbI IPUBEACHHUS.

Pemenne TpeyronpHukoB. TeopemMa KOCMHYCOB M Te€OpemMa CHHYCOB. PemeHune
IIPAKTUYECKUX 3a/1a4 C UCIIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeoOpazoBanue nmogaooust. [logodre COOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema 0 MPOU3BENECHUN OTPE3KOB XOPA, TEOPEMBI O MPOU3BEAECHUN OTPE3KOB
CEKYILHUX, TEOpEMa O KBAIpaTe KacaTeJIbHOM.

Bexkrop, niuHa (Mo1yib) BEKTOpa, COHAMPABIICHHBIE BEKTOPHI, TPOTHUBOIIOIOKHO
HAIIPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OllEpaLliU
HaJ BeKTopamu. PaznoxeHne BeKTopa 1o AByM HEKOJUIMHEAPHBIM BEKTOPAM.
Koopaunater Bektopa. CKalIsipHOE NIPOU3BENCHUE BEKTOPOB, INPUMEHEHUE JIS
HaxO0JICHUS JUIMH U YTJIOB.

JlexkapToBbl KOOPAMHATHI HA IJIOCKOCTH. Y PAaBHEHUS IMPSMOU U OKPYKHOCTH B
KOOpDAMHATAX, IIEPECEYCHHUE OKPYKHOCTEM M NpsMbIX. Merox KOoopavHAT U €ro
MIPUMEHEHUE.

IIpaBunbHbIE MHOTOYTOJIbHUKU. JlIMHA OKpYy:KHOCTU. I'pamycHas u paauaHHas
Mepa yIJia, BBIYMCIECHNE UIMH AYT OKpYyKHOCTEN. I1nomanp kpyra, ceKTopa, CerMeHTa.

JIBKeHUs TUIOCKOCTH H BHYTPEHHHE CUMMETpUU (uryp (dJIeMeHTapHbIC
npeacrasienus). [lapamnensHblii nepenoc. [ToBopor.

HNPEAMETHBIE PE3YJIBTATBI



[IpenMeTHbIC pe3yibTaThl OCBOCHHSI TPOTPpaMMbI y4eOHOrO Kypca K KOHILY
oOydeHus B 7 Kjacce:

Pacrio3naBaTh M3y4eHHBIC TE€OMETpUUYECKUE (DUTYPHI, OMPEACIATh UX B3aMMHOE
pacmoio)keHue, u300pakaTh TEOMETPHUUECKHE (UTYPHI, BBITIOJHATh UYEPTEKH I10
yCIOBUIO 3a7aud. M3MmepATh JUMHEHMHBIE W YIJIOBBIC BEJIWYMHBI. Pemarh 3amauu Ha
BBIUMCJICHUE JIJIMH OTPE3KOB Y BEJIUYHH YTIJIOB.

Jenate rpy0Oyr0 OIEHKY JTMHEUHBIX U YTJIOBBIX BEJIMYHMH MPEIMETOB B peaIbHOM
KU3HU, PAa3MEPOB MPHUPOJHBIX OO0BEKTOB. PaznuyaTh pasmepbl 3TUX OOBEKTOB MO
MOPAIKY BEJIMYHUHBI.

CTpouTh 4epTexKHU K TCOMETPUUECKUM 3a/1a4aM.

[Tonp30BaThCA MPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIOIb30BATh MPU3HAKA
Y CBOMCTBA PaBHOOEPEHHBIX TPEYTOJLHUKOB MPU PEIICHUU 3a/1au.

[IpoBOINUTE JIOTUYECKHUE PACCYXKIECHUS C MCIOJIb30BAHUEM T'€OMETPUUYECKHUX
TEOPEM.

[Tonp30BaThCd TpPU3HAKAMH PABEHCTBA MPSIMOYTOJIBHBIX  TPEYTOJbHUKOB,
CBOMCTBOM MEJIMAHBI, MPOBEAEHHON K TMIIOTEHY3€ MPSIMOYTOJbHOTO TPEYTOJIbHUKA, B
pPELIEHNN TEOMETPUUECKHUX 3a/1a4.

OnpenensaTe mapaiieabHOCTh MPSIMBIX ¢ MOMOIIBIO YTJIOB, KOTOPBIE 00pa3yeT ¢
HUMHU cekyias. OnpeaensiTh NapalieIbHOCTh MPSIMBIX € MOMOIIBIO PaBEHCTBA
PACCTOSIHUM OT TOYEK OJHOM NPSIMOM A0 TOUYEK IPYTrOM MPSMOMU.

Pemate 3a1auun Ha KjeT4aToi Oymare.

[IpoBOANTE BBIYMCIICHUS U HaXOJAUTh YHUCIOBBIC M OyKBEHHBIC 3HAUCHUS yTIJIOB B
F€OMETPUYECKUX 3aJayaX C HCHOJIb30BAHUEM CYMMbI YIJIOB TPEYTOJbHUKOB U
MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX TMpPHU TMEPECECUCHUU JABYX
napajuleabHbIX TPSIMBIX CEKyIIeH. Pemars MpakTU4YecKhe 3ajadyd Ha HaXO0XICHHUE
YIJIOB.

Brnagete MNOHATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh ONPEACAThH
OMCCEKTPUCY YIJla U CEPEIMHHBIA MEPHEHAUKYISP K OTPE3KY KaK IreOMETPUYECKUE
MeCTa TOYEK.

DopMynMpPOBaTh OINPEACICHUS OKPYKHOCTH M Kpyra, XOpAbl W JuaMerpa
OKPYKHOCTH, TOJIb30BAaTbCA MX CBOMCTBAMHU. YMETh IPUMEHSATH 3THU CBOWCTBA IPU
pELIEHNH 3a1aY.

Brnagete mNOHATHEM ONHWCAHHOMW OKOJIO TPEYrOJIbHUKA OKPY>KHOCTH, YMETh
HaxoauTh €€ 1eHTp. I[lomb3oBaTbest ¢dakTaMu O TOM, YTO OMCCEKTPUCHI YIJIOB
TPEYrOJIbHUKA IIEPECEKAKOTCS B OJHOM TOYKE, M O TOM, YTO CEpPEIUHHBIE
MEPIEHAUKYIISIPBI K CTOPOHAM TPEYTOJIbHHUKA MEPECEKAIOTCSA B OJTHOU TOUKE.



Brnagete moHsTHEM KacaTeNbHOM K OKPY)KHOCTH, IOJB30BAaThCS TEOPEMOU O
MEPIEHAUKYIJISIPHOCTU KacaTeIbHOM U paanyca, MPOBEAEHHOTO K TOYKE KACAHUS.

[Tonp30BaThCA MPOCTEUIIMMHA F€OMETPUUYECKUMH HEPABEHCTBAMM, MIOHUMATh UX
MPAKTUYECKUU CMBICI.

[IpoBOIUTH OCHOBHBIE T€OMETPUUYECKUE MOCTPOCHHUS C MOMOIILIO LHUPKYJIS U
JIMHEUKH.

[IpenmeTHBIC pE3yabTAaThl OCBOEHHUS NPOTPAMMBI Y4EOHOTO Kypca K KOHILY
oOyueHus B 8 kjacce:

PacniosHaBaTh  OCHOBHBIE  BHUIBl  YETBIPEXYIOJIBHUKOB, HX  JJIEMEHTHI,
ITOJIb30BAThCS UX CBOMCTBAMU IIPU PEIIEHUU TEOMETPUUECKUX 3a/1a4.

[IpuMeHsATh CBOMCTBA TOYKH MEPECEUECHHS] MEIMaH TPEYroJbHUKA (LIEHTpa Macc)
B PEILLICHNH 3a/a4.

BianeTe nmoHATHEM CpeIHEW JIMHUM TPEYTOJIbHUKA U TPANELHH, IPUMEHATh HX
CBONCTBA IIPU PELICHUM reoMeTprudueckux 3anad. llonp3oBarecs Teopemoint daneca u
TEOPEMOM O TPONOPUHOHAIBHBIX OTpPE3KaX, IMPUMEHATh WX I PElICHUs
IIPaKTUYECKUX 3a]a4.

[TpuMeHsTh NMpU3HAKU MOAOOUS TPEYTOJbHUKOB B PELIEHUM T'€OMETPUUYECKUX
3a1ad4.

[lonb3oBaTbcs Teopemoir Iludaropa nns  pelieHHss TeOMETPUUECKUX U
MpaKTUYECKUX 3a1ad. CTpOUTh MATEMATUYECKYI0 MOJENb B MPAKTUYECKUX 3a]ayax,
CaMOCTOSTEIIBHO JEe1aTh YEPTEK U HAXOAUTh COOTBETCTBYIOILINE JIJIUHBI.

Biagerp NOHATUSAMH  CHUHYCA, KOCHHYCa M TaHI€HCAa OCTPOro  yria
MPSIMOYTOJIBHOTO TPEYyroysibHUKa. [10nb30BaThCAd 3THUMH IOHATHSIMHU Ui PELICHUSA
MIPAKTUYECKUX 3a/1a4.

Bbruncnsate (pa3inyHbIMU CcIIOCOOAMH) IUIOIIAAL TPEYrOJbHUKA W IUIOLIAAU
MHOTOYTOJIbHBIX (DUTYp (TOJIB3YSCh, TJIe HEOOX0IUMO, KaNbKyJIsaTOpoM). [IpumMeHsTh
ITOJTyYEHHBIE YMEHHS B MTPAKTUYECKUX 3a/1a49aX.

Biiazers MOHATHSMYU BIIMCAHHOTO U LEHTPAIBHOTO YIJla, UCIOJIb30BaTh TEOPEMBI
O BIIMCaHHBIX YyIaxX, yIrjlax MeXIy XOpAaMH (CEKYIIMMH) U yTJe MEXKIy KacaTeJlIbHON
Y XOpJIOM NP PELICHUU T€OMETPUUECKHX 3a/1a4.

Brnagers NOHATHEM OINKMCAHHOIO YETHIPEXYTOJbHUKA, IIPUMEHATH CBOMCTBA
OIMCAHHOI'0 YETHIPEXYTOJIbHUKA MPU PELICHNUHN 3aa4.

[IpuMeHATh NOJy4YEHHBIE 3HAHUS HA MPAKTHUKE — CTPOMTh MAaTE€MATHYECKHE
MOJENM JUIsl 3a/1a4 peajlbHOM JKU3HU U MPOBOJUTH COOTBETCTBYIOIIUE BBIUYMCIIECHHUS C
MpUMEHEHUEM TMOA00US W TPUTOHOMETpUU (MOJIB3YysSCh, TA€ HEO0OXO0IUMO,
KQJIBKYJIITOPOM).



[IpenMeTHbIE pe3ylbTaTBl OCBOCHHS MPOrpaMMbl y4eOHOTO Kypca K KOHILY
oOyueHus B 9 kjacce:

3HaTh TPUTOHOMETPUYECKUE (PYHKIIMH OCTPBIX YIJIOB, HAXOJUTH C UX IMOMOIIBIO
pa3ianyHbIe JEMEHTHI MPSMOYTOJBHOIO TPEYIOJbHUKA («PEUIEHHE MPSMOYIOJIbHBIX
TPEYroJabHUKOBY»). Haxomautp (C MOMOIIBIO KaJbKyJNATOpa) AJUHBI W YIJVIBI IS
HETa0JIMYHBIX 3HAYECHHH.

[Tone30BaTbes GopMylaMu NPUBEIACHHUS W OCHOBHBIM TPUTOHOMETPHUYECKHUM
TOXKIECTBOM JUIA HAXOXKIEHUS COOTHOLICHHH MEXAy TPUTOHOMETPUYECKUMU
BEJIMYMHAMU.

Hcnonb30BaTh TEOPEMbl CHHYCOB M KOCHHYCOB I HAXOXKJIECHHS Pa3IMYHBIX
AJIEMEHTOB TPEYTOJbHUKA («PEIICHHE TPEYTOJIBHUKOBY), IPUMEHATh UX IIPHU PELICHUU
r€OMETPUYECKHX 3a/]a4.

Bnaners nosatusMu npeoOpazoBaHusi MOJOOHS, COOTBETCTBEHHBIX 3JIEMEHTOB
noa00HbIX Guryp. Ilonb3oBaTecs cBoicTBaMU MOAO0OUS MPOU3BOJIBHBIX (QUTYpP, YMEThH
BBIYMCIIATH JUIMHBI U HAXOAWTh YIibl y MoAoOHbIX ¢uryp. [IpuMeHaTs cBoiicTBa
1no/100Us B NMPAKTUYECKUX 3a/layax. Y METh NMPUBOAUTH MPUMEPHI MOAOOHBIX QUTYp B
OKpPYXKAaIoIEeM MHUpE.

[Tonb30oBaThCAd TEOpEMaMH O MPOU3BEACHUM OTPE3KOB XOpI, O MPOU3BEICHUU
OTPE3KOB CEKYIIHX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThCA BEKTOPAMH, IOHUMATh UX T€OMETPUUECKUN U (PU3NUECKUN CMBICI,
OPUMEHATh UX B pEHICHUH TeOMETpUYecKuX MU (usmueckux 3anad. [IpumeHsTH
CKJISIPHOE IPOU3BEIEHUE BEKTOPOB ISl HAXOKIEHU JUIMH U YIJIOB.

[Tonb30BaThCA METOIOM KOOPAMHAT HA IUIOCKOCTH, MPUMEHSTHh €r0 B PEIICHUU
r€OMETPUYECKUX U MPAKTUUYECKUX 3a/1a4.

BrnageTte MNOHATUSAMH TPAaBWIBHOIO MHOIOYTOJBHUKA, JUJIMHBI OKPYXKHOCTH,
JUIMHBI YT OKPY’KHOCTH M paJluaHHON MEPBI yIiia, YMETh BBIUYMCIATH IUIOAAb Kpyra
u ero yacteil. [[puMeHsTh noayyeHHble YMEHHSI B MPAKTUUYECKUX 3a7a4ax.

Haxonute ocu (WM LEHTPbI) CUMMETpUM (GUTYp, TPUMEHSTh JIBUKEHUS
MJIOCKOCTH B MPOCTEHIINX CITydasix.

[IpuMeHsATh MOJy4YEHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MaTeMaTHYECKHE
MOJEININ ISl 33]1a4 PEAIbHOM KU3HHM U MPOBOAUTH COOTBETCTBYIOIIHUE BBIUYMCIEHUS C
NpPUMEHEHHEM TMOAOOMS W TPUTOHOMETPUYECKHX (QYHKUMHA (MMONb3ysACh, T
HEO00XO0IMMO, KATBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHME 7 KJIACC

OcHOBHBIC BUJbI ACATCIBHOCTH o6yqa}oumx051

Hanmenosanue pasgena |KoanuecTBo OcHOBHOE
(Temnl) Kypca 4acoB CoAEpKaHUe
[Ipocreitmme 14 IIpocrerimmue DopMyJUPOBATH OCHOBHBIC MIOHATHS U OIIPEACIICHUS.
reoMeTpudeckue Gurypor u FCOMCTPHUICCKUC Pacno3naBaTthb H3y4yeHHbIE TEOMETPUUECKUE (DUTYDHI,
UX cBOMCTBa. M3mepenue OOBEKTBI. onpeneasaTh UX B3aMMHOE PACIIOJIOKEHNE, BBINOJIHATH
reOMETPHUYCCKUX BEITHUUH MuoroyronbHuk, 4epTEK 10 YCIOBHIO 3a/1a4H.

nomMa”asa. CMeXHbIE U o
IIpoBoaAMTH NPOCTEUIIINE TIOCTPOCHUS C IIOMOIIBIO LIUPKYJIS U

BCPTHUKAJIBHLIC YTJIbI.

JIMHENKH.
PabGora ¢ .
. M3mepsaTh IMHEWHBIE U YTIIOBBIE BEIMYMHBI TEOMETPUUECKUX U
MPOCTEUILIUMU
MPaKTUYECKUX OOBEKTOB.
yepTeKaMu.

V3MepeHue THHCHHBIX i Onpenensith «Ha TJ1a3» pa3Mepbl peaibHbIX 00bEKTOB,

YIJIOBBIX BEIUYHH, MMPOBOAUTDH I‘py6y10 OLCHKY X pasMCpoOB.

BBIYMCIIEHHE OTpe3KkoB 1| PellaTh 331241 Ha BBIYUCIICHHE IJIMH OTPE3KOB U BEIUYNH
YIJIOB YIJIOB.

Pemiathb 3a1a4umn Ha B3aMMHOE PACIIOJIOKEHUE TEOMETPUUECKHUX
duryp.

IIpoBoauth KiaccuUKALUIO YIJIOB, BBIYMCJATH
JIMHEMHBIE W YIVIOBBIE BEJIUYUHBI, MPOBOAMTH

HEO0XOUMBbIE JI0Ka3aTeJIbHbIE paccyKIeHUs.
3HAKOMUTBCS ¢ HCTOPHEH pPa3BUTUS TEOMETPUN
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TpeyronbHuku [ToHsiTHE O paBHBIX Pacno3HaBaTth mnapbl paBHBIX TPEYrOJbHUKOB Ha TOTOBBIX

TPEYTOJIbHUKAX U yeprexkax (C yKkazaHUEM IPHU3HAKOB).




NIEPBUYHBIE
IPEACTABICHUS O
paBHbIX Qurypax. Tpu
IIPU3HAKa PAaBEHCTBA
TPEYTOJIbHUKOB.
[Ipu3Haku paBeHCTBA
IPSMOYTOJIbHBIX
TPEYTOJIbHUKOB.
CBOICTBO M€IMAHBI
IPSIMOYTOJILHOTO
TPEYTOJIbHUKA,
MIPOBEAEHHON K
TUIIOTEHY3E.
PaBHoOenpenHsbie u
PaBHOCTOPOHHUE
TPEYTOJIbHUKHU.
[Ipu3Haku 1 cBOMCTBA
PaBHOOEIPEHHOTO
TPEYroJIbHUKA.
HepasencTBa B
T€OMETPUH.
[IpstmoyTONIBHBIN
TPEYTOJIBHUK C YIJIOM
B 30°

BoiBoauTh ciieicTBUs (PaBEHCTB COOTBETCTBYIOIIUX
AJIEMEHTOB) U3 PABEHCTB TPEYTrOJbHUKOB. DOpPMYJIMPOBATH
OTIPEJIENICHHS: OCTPOYTOJILHOTO, TYIOYTOJIBHOTO,
PSIMOYTOJIBHOTO, PABHOOEIPEHHOT0, PABHOCTOPOHHETO
TPEYTOJIBbHUKOB; OMCCEKTPUCHI, BBICOTHI, METUAHBI
TPEYTOJIBHUKA; CEPEIMHHOTO MEPIICHANKYISIPA OTPE3KA;
MepUMETpa TPEYTOJIbHUKA.

®opmMyIHPOBATH CBOICTBA U MPU3HAKU PABHOOEIPEHHOTO
TPEYTOJIbHUKA.

CTpoutrb 4YepTexH, pemiaTb 3a4a4d C  [IOMOUIBIO
Hax0>JICHUSI PABHBIX TPEYTOJIbHUKOB.

IIpuMeHATH PU3HAKU PABEHCTBA NPSIMOYTOIbHBIX
TPEYTOJbHUKOB B 3aJa4ax.

Ucnoan3oBath 1HQPpPOBHIE pecypchl AJdsl HCCIAeT0BAHUS
CBOMCTB U3y4aeMbIX QUTYP.

3HAKOMUTBCS ¢ HCTOPHUEH Pa3BUTHUS TEOMETPUU

10




HapaJIHCJILHBIG ITPsAMBIC,

CyMMa YIJIOB TPEYTrOJIbHUKA

14

[TapaiutenbHbie
MpsIMbIE, UX CBOMCTBA.
Hakpect nexamue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHHE YIJIBI,
oOpa3oBaHHbIE NpU
IIEPECCUCHHUU
HapaJyIeIbHbIX IPSIMBIX
cekymieil). [Ipuznak
HapaJJIeIbHOCTH
NPSIMBIX Yepe3
PaBEHCTBO PaCCTOSAHUMN
OT TOYEK OJHOM
MPSIMOU IO BTOPOM
npsiMmoid. Cymma yriioB
TPEYrOJIbHUKA.
Bremnue yribl
TPEYroJIbHUKA

D®opMyIMPOBaTh MOHSITHE [TAPAUIETBHBIX MPSMBIX,
HAXOAUTh IPAKTUYECKUE TPUMEPBI.

N3yuarts cBoiicTBa yrios, 00pa30BaHHBIX NIPU IIEPECCUECHUN
napaJuleIbHbIX NpAMbIX cekyiiel. [IpoBoanTs
A0KA3aTeJNbCTBA NAPALIEIBHOCTH IBYX IPSMBIX C [IOMOILBIO
yIJ10B, 00pa30BaHHBIX MPU NEPECEUECHUH ITUX NPSIMBIX TPEThEH
IPSAMOM.

Ber4ucjasaTs cymMMy yIVIOB TPEYTOJIBHUKA 1 MHOTOYTOJIBHUKA.
HaxoauTh yncioBble 1 OYKBEHHbIE 3HAUEHHS YIJIOB B
Tr€OMETPUYECKHX 3aJa4ax C UCIOJIIb30BAHUEM TEOPEM O CyMME

YTJIOB TPEYTOJbHUKA U MHOTOYTOJIbHUKA. 3HAKOMUTBHCSH €
UCTOPHUEH Pa3BUTUS T€OMETPUU

11




OKpy>KHOCTb U KPYT.
['eomerpruueckue

MMOCTPOCHUS

14

OKpy>KHOCTb, XOpAa U
JMaMETp UX CBOICTBA.
KacarenpHas k
OKPY>KHOCTH.
OKpy>KHOCTb,
BIIMCAHHAS B YTOJL.

@opmMyMpoOBaThH oNpeaeeHusi: OKPY>KHOCTH, XOP/IbI,
JMaMeTpa 1 KacaTeJbHOU K OKpykKHOCTU. U3yuaTh ux
CBOMCTBA, IPU3HAKH, CTPOUTH YEPTEHKHU.
HccaenoBathb, B TOM YUCIIE MCNIOJIB3YH IU(POBbIE pecypChl:
OKPY>KHOCTh, BIUCAHHYIO B YTOJI; LICHTP OKPY>KHOCTH,
BIIMCAHHOM B yrOJI; PABEHCTBO OTPE3KOB

[Tonsitue o I'MT,
IIPUMEHCHUE B
3a7ayax.
buccekrpuca u
CEpPEIMHHBIN
MEPHEHIUKYJIAp Kak
r€OMETPUUECKHUE
MECTa TOYEK.

OKpyX HOCTb,
OTNMCAaHHas OKOJIO
TPEYrOJIbHUKA.
OKpyX HOCTb,
BIMCAaHHAs B
TPEYTOJIbHUK.
[Ipocrenmme 3amaun
Ha MOCTPOCHUE

KacaTelIbHbIX.
HUcnoan3oBars metoa [ MT 1i1a nokazarenbcTBa TEOPEM O
nepeceyeHnn OUCCEKTPHUC YTIIOB TPEYTOJIbHUKA U
CEepPEIMHHBIX NEPIECHINKYISPOB K CTOPOHAM TPEYTOJIbHHUKA
¢ nomomsio I'MT.

OsBJuaaeBaTb NOHATHUSIMH BIWCAHHON M ONMCAHHOM
OKPYXHOCTEMN TPEYTOJbHUKA, HAXOAUTH LIEHTPHI ATUX
OKPYKHOCTEM.

Pemiartb OCHOBHBIC 32Ja4¥ HA MOCTPOEHME: YIJIA, PABHOTO
JAHHOMY; CEPEIUHHOIO IEPIEHAUKYIIApa JAaHHOIO OTPE3Ka;
MPSMOM, TPOXOIALIECH YEPE3 TAHHYIO TOUKY U
NEePHEeHANKYIAPHON TaHHOU PSIMOi; OUCCEKTPUCHI JaHHOTO
yIJIa; TPEYTOJIBHUKOB 110 Pa3JIMYHBIM JJIEMEHTAM.

3HAKOMHUTBHCS ¢ UCTOPHEH PA3BUTHUS TEOMETPUU
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[ToBTOpeHue, 0600IICHNE 4 ToBTopenHe y | PemiaTh 3aa4m Ha NOBTOPEHUE, HILTFOCTPUPYIOLIHME CBA3H
3HAHUU 0606IIeHHe OCHOBHBIX | MY PasIMYHBIMU YaCTAMHU Kypca
MNOHATUM U METOIOB
Kypca 7 Kiacca
OBIIEE KOJIMYECTBO 68
YACOB 110
ITPOITPAMME
8 KIIACC
HaumeHoBauue pasaena | KonmaecTBo OcCHOBHBIC BUBI JICATCIIBHOCTH O0yJarONTUXCs
OcHOBHOE coJiepKaHue
(Tembl) Kypca 4acoB
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UeThIpEXyTOIBHUKN

12

[Tapannenorpamm, ero
IIPU3HAKHU U CBOWCTBA.
YacTHble cnyyan
[apaJiJIeIorpaMmMoB
(IpAMOYTOJIBHUK, POMO,
KBaJpar), X MPU3HAKU
Y CBOKCTBA.

Tpanenws.
PaBHoOOKas 1
PSIMOYTOJIbHAS
Tpanenuu. Meron
YABOCHUS

MEUaHBI.
I{enTpanpHas
CUMMETPUS

HN300pakaTh M HAXOAMTH HA YEPTEKAX YETHIPEXYTOJIbHUKN
pa3HBIX BHUAOB M HX JJIEMEHTH. DOpmMyJMpOBaTh
onpeneJeHus: napajuienorpamMma, — IpsAMOYTOJIbHUKA,
pomOa, KBajpara, Tpamenud, paBHOOOKOM Tpamneuuu,
IPSAMOYTOJIBHOM TPaneLnH.

Jloka3piBaTh M MCIOJB30BATH IIPH PpPeLIeHHH 3a1ay4
IIPU3HAKU U CBOMCTBA: MapaJlIeIOrPaMMa,

OpsIMOYTOJIbHUKA, poM0Oa, KBajapaTa, Tpaneluu, paBHOOOKOH
Tpareunu, NpAMOYTroJIbHOU TpaIleIuu.

IIpuMeHATL METOX yABOCHUA MEIMAaHbl TPEYTOJbHUKA.
Hcnonb3oBath 1U(poBbBIE pecypchl Al UCCIIETOBAHUS
CBOMCTB U3y4YaeMbIX (UTyp.

3HAKOMMTBHCH ¢ HCTOPHEH PA3BUTHUS T€OMETPUU

Teopema Paneca u Teopema
0 MPONOPLUHUOHATIBHBIX
OTpe3Kax, MoJ00HbIC

TPEYrOJIbHUKHU

15

Teopema Paneca u
TeopemMa

O MPONOPLUOHAIBHBIX
orpeskax. CpenHsis
JIMHUS TPEYTOJIbHUKA.

IIpoBoaUTH NOCTPOEHUS C TOMOLIBIO HUPKYJISI U TUHEUKH
C HCIOJIb30BaHue Teopembl Daseca U TEOPEMBI O
MPONOPUMOHAIBHBIX OTPE3KaX, CTPOUTH YETBEPTHIN
MIPONOPUMOHAIBHBIN OTPE3OK.

HpOBOI[I/ITL AO0Ka3aTeJabCTBO TOTIO, qTo MCAHAaHbI
TPCYT'OJIbHUKA IICPCCCKAIOTCA B OI[HOﬁ TOYKE, U HAXOAUTH

14




Tpaneuus, e€ cpeaHss
JINHUSL.

[IponopuroHaibHbIE
otpesku. LlenTp macc
B TPEYT'OJIbHUKE.
[Tono6ubIe
TPEyroJbHUKU. Tpu
npU3HaKa nogoous
TPEYrOJIbHUKOB.
[Iprnmenenue
nojooust mpu
peneHun
IPaKTUYECKUX 3a]a4

CBSI3b C IICHTPOM Macc, HAXOAUTh OTHOIICHUE, B KOTOPOM
MEJIUAHBI JISTSATCS TOUKOU WX TIEPEeCCUCHUS.

Haxoauth mogo0HbIE TPEYTOILHUKHA Ha TOTOBBIX YEPTEKaxX C
yKa3aHUEM COOTBETCTBYIOIINX NMPHU3HAKOB MMoA00us. Pemarth
3aJ1a4M Ha MoJ00HbBIC TPEYTOJILHUKHU C TIOMOIIBIO
CaMOCTOSTEIILHOTO MIOCTPOSHUS YepTexKel U HaX 0K ACHUS
OJ00HBIX TPEYTOJIbHUKOB.

IIpoBoauTH T0KA3aTEJBLCTBA C UCIIOJIb30BAHUEM MPU3HAKOB
IIOJO0HS.

Jloka3pIBaTh TPU NPU3HAKA [10100MsI TPEYTOJILHUKOB.
IIpuMeHATH NOTyYEeHHBIEC 3HAHUS P PELICHUN
TF€OMETPUYECKHUX U NPAKTUYECKUX 337a4. 3HAKOMHUTbCS
€ HCTOPHMEH Pa3BUTHS T€OMETPUH

[Ltomanes. Haxoxnenue
[JIOLIAJICH TPEYTOJIbHUKOB
1 MHOTOYTOJIbHBIX (PUTYP.
[Tnomaau nogoOHBIX GHUTyp

14

CBoiicTBa IUIOIIAIEH
F€OMETPUYECKHUX
buryp. opmyibt
JUTS TIIOIIA N
TPEYTOJIbHUKA,
napajjeaorpamma,
Tpareiuu.
Brruncnenue
TUIOIIAAEH CIIOKHBIX

dburyp.

OgianeBaTh NEPBUYHBIMH MPEACTABJIEHUAMH 00 001IeH
TEOPUH ILJI0IIAau (MepbI), POPMYJIUPOBATH CBOWCTBA
IUIOIIAM, BBIACHSITH UX HAIJISIIHBIN CMBICI. BBIBOAUTH
(opMyJIbI MJIOIIAAM MapaljiesiorpaMmma, TPEYroJbHUKa,
Tpaneuuu u3 GopMyJibl IIIOMIAAN MPSIMOYTOJIbHUKA
(kBajapara).

BbIBOAUTH ()OPMYJIBI IJIOLIAAH BBITYKJIOTO
YETBIPEXYTOJIbHUKA YEpPE3 TUAarOHAIN U YroJl MEKIAY HUMH.
HaxoauTs momany ¢puryp, n300pax€HHBIX Ha KJIETYaTOU
Oymare, HCIOJIB30BATh pa3OueHue pUrypsl Ha 4acTu U
NOCTPanBaHMUE.

15




[Tnomanu duryp Ha
KJIeT4aTon Oymare.
[Tnomanu mor00HBIX
buryp. 3agaum c
MPaKTUYECKUM
coJiepKaHUEM.
Pemenne 3amag ¢
MTOMOIIIBIO METO1a
BCIIOMOTaTENIbHOMN
TIJIOTIA U

Pa36upaTh npuMepsbl UCIIOIH30BaHUS BCTIOMOTaTEIBHON
TUTOIAM JIJISI PEIICHUSI TEOMETPHUECKHUX 3a/1a4.
HaxoauTts 1iomiaam mogo0HbIX GuUryp.

BurumcasiTh miomaan pa3inyHbiX MHOTOYTOJIBHBIX (PUTYD.
PemaTe 3aga4m Ha U106 C IPAKTUYECKAM
CoZEepKaHUEM
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Teopema I[Tudaropa n
Hayaja TPUTOHOMETPUHU

10

Teopewma ITudaropa, n
€€ IPUMEHECHUE.
Onpenenenue
TPUTOHOMETPUUYECKHUX
GbyHKIIUH OCTPOTO
yTria IpsIMOYTOJILHOTO
TPEYrOJIbHUKA,
TPUTOHOMETPHUCCKHE
COOTHOIIICHHS B
IPSIMOYTOJIBHOM
TPEYTOJIbHHKE.
OcHoBHOE
TPUTOHOMETPHUECKOE
TOKJIECTBO

Joka3zbiBaTh Teopemy [ludaropa, ncnosb3oBarh €€ B
MPAKTUYECKUX BBIYUCIICHUSX.

DopMyJTHPOBATH ONPEACICHUS TPUTOHOMETPUUECKUX
(YHKIIHI OCTPOTO yIJia, IPOBEPSTh UX KOPPEKTHOCTb.
BbIBOAUTH TPUTOHOMETPUYECKHUE COOTHOLIEHUSI B
IPSIMOYT'OJIBHOM TPEYTOJIbHUKE.

HccaenoBath COOTHOLIEHUS MEXIYy CTOPOHAaMH B
NPSIMOYTOJIBHBIX TPEYTOJbHUKAX C yriaaMu B 45° u 45°; 30°
u 60°.

Hcnonb3oBath GopMyIibl IPUBEACHUS U OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO JJII HAXOKIACHUS
COOTHOLIEHUIN MEXIY TPUTOHOMETPUUECKUMU (PYHKIUSIMU
Pa3IMYHBIX OCTPBIX YTJIOB.

IIpuMeHsATh MOITyYEHHBIE 3HAHUS U YMEHHMS IPU PELICHUU

MPaKTUYECKUX 3a/1au.
3HAKOMHMTBHCS ¢ HCTOPHEH PAa3BUTHS T€OMETPUU
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YTJbl B OKPY>KHOCTH.
BriucanHble U ONMMCAaHHBIC
YETBIPEXYTOJbHUKH.
KacarenbHbie K
okpyxHocTH. Kacanue
OKPYKHOCTEMN

13

Bnucanuele n
LEHTPAaJIbHBIE YTJIbI,
YTOJI MEXKIY
KacaTeJIbHOM U
XOPJOU. YTIIBI MEXKIY
XOpAaMu U
CEKYILIUMHU.
Bnucanuelie u
ONMCAHHBIE
YETBIPEXYTOJIbHUKY,
UX IIPU3HAKU U
CBONCTBA.
[Ipumenenue sTux
CBOWCTB IpH
pelLIeHun
r€OMETPUUECKHUX
3a1ad.

Bzaumnoe
PAacCIoJIOKEHUE JBYX
OKpPYXHOCTeM, 0011me
KacaresbHble. Kacanue
OKPY’KHOCTEU

®opMyJIMPOBATh OCHOBHBIE OIIPENIETICHUS, CBSI3aHHBIE C
yrJaMH B Kpyre (BIUCAHHBIN yroJl, IEHTPAJIbHBII yroom).
HaxoauTp BIMCaHHBIE YIIIbl, ONUPAIOLIUECS HA OJIHY YTy,
BBIYMCJISATH YIJIbI C TOMOLIBIO TEOPEMBI O BIUCAHHBIX
yriax, TEOPEMbI O BIIMCAHHOM YETBIPEXYTOJIbHUKE, TEOPEMBI
O LICHTPAJIbHOM YTJIE.

HccaenoBathb, B TOM YUCIE C MOMOIIbIO TU(POBBIX
pECypCOB, BIIUCAHHBIE U OMKUCAHHBIE YETHIPEXYTOJIbHUKH,
BBIBOJMTH UX CBOMCTBA U MPU3HAKHU.

Hcnoab30BaTh 3TH CBOKCTBA U IPU3HAKYU NPU PEILICHUU
3a1a4

18




[ToBTOpeHue, 0600IICHNE

IToBTOpEHME OCHOBHBIX

Pemarnb 3ala4i Ha MMOBTOPCHUC, NIINIIOCTPHUPYIOIIUC CBA3U

3HaAHUU MEXKY pa3InYHbIMU YacTIMU Kypca
HOHSATHUI U METOI0B
KypcoB 7 U 8 KJIacCOB,
00o001IeHIE 3HAHUIA

OBILIEE KOJIMYECTBO 68

YACOB I10 ITPOI'PAMME
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9 KJIACC

OcHOBHBIE BUBI JICATEIIBHOCTH O0y4arOIIUXCS

HaumenoBanue pa3aena | KonnuectsBo
OcHOBHOE coiepKaHue
(Tembl) Kypca 4acoB
Tpuronometpusi. Teopembl 16 @®opMyJIMpPOBATHL  OMNpedeJeHHs]  TPUTOHOMETPUUECKUX
KOCHUHYCOB U CHYCOB. Onpenencane (GYHKIUHI TyIBIX U IPSMBIX YIJIOB.
TPUTOHOMETPUUYECKUX

Pemenue TpeyroibHUKOB

(yHKUUN yTI0B OT
0%10 180°. dopmymEI
npuBeneHus. Teopema
KOCHUHYCOB, T€OpeMa
CHUHYCOB. Pemienue
TPEYroJIbHUKOB.
[IpakTnueckoe
npUMEHEHUE
JIOKa3aHHBIX TEOPEM

BbIBOAMTH TEOpEMY KOCHHYCOB U TEOPEMY CHHYCOB (C
PauyCcoOM OMMCAHHON OKPY>KHOCTH).

BoiBoauTh (hOpMyJIbI A/ BBIYMCIEHHUS TLUIOIIAAEH ¢
HCMOJIb30BAHMEM TeopeM TpuroHomerpum (hopmyna
TJIOIAIA TPEYTOJIbHUKA Yepe3 IBE CTOPOHBI U YTOJI MEXIY
HUMH, (opMyJia TJIOMIAIN YeTHIPEXYTOJIbHUKA Yepe3 ero
JIMArOHAJIM M YTOJI MEXKIY HUMU).

Pemiats TpeyrogbHUKH.

Pemarts npakTudeckue 3aauu, CBOASAIIMECT K
HaXO0JICHUIO PA3JIMYHbBIX JIEMEHTOB TPEYTOJIbHUKA
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[IpeoOpazoBanue Mo100usl.
Metpuueckue
COOTHOIICHHS
B OKPY>KHOCTH

10

Ilonsatue o
npeoOpa3oBaHUU
Io00usI.
COOTBETCTBECHHBIC
DJIEMEHTHI ITOT0O0HBIX
¢buryp. Teopema o
MIPOU3BEICHUH
OTPE3KOB XOP/,
Teopema

OcBauBaTh NOHATHE TIPEOOPA3OBAHUS TTOTO0MS.
HccaenoBaTh OTHOIICHNUE JIMHEWHBIX SJIEMEHTOB QUTYP TIPH
peoOpa3zoBaHUM MOI00US.

HaxoauTth mpuMepsl OJ00us B OKpYKarOIIeH
NEHCTBUTEILHOCTH.

BbIBOAUTH METPUUECKHE COOTHOMICHUS MEXKIY OTPE3KaMHu
XOp, CEKYIIUX U KaCaTeIbHBIX C UCTIOJIb30BaHUEM
BIIMCAHHBIX YTJIOB U MOJAOOHBIX TPEYTOJbHUKOB. Pemarb
TCOMETPHUYCCKUE 3a/1aU U 33]]a9M U3 PEATbHOMN )KU3HU C
HCIIOJIb30BAaHUEM TTOI00HBIX TPEYTOJILHUKOB

O TIPOU3BEACHUU
OTPE3KOB CEKYIIHUX,
TeopemMa O KBaapare
KacaTeJIbHOM.
[Ipumenenue B
pelIeHnn
r€OMETPUYECKHUX
3a7a4
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BekTopsl

12

Onpenenenue
BEKTOPOB, CIIOKEHUE
Y BBIYUTAHUE
BEKTOPOB, YMHOKECHHE
BEKTOpA Ha YUCJIO.
dusnyecKkui u
r€OMETPUYECKUI
CMBICJT BEKTOPOB.
Paznoxenue Bextopa
10 IByM
HEKOJIJTUHEAPHBIM
BEKTOpPAM.
Koopaunatet
BekTOpa. CKaJsIpHOE
IPOU3BEICHUE
BEKTOPOB, €TI0

Hcnoab30BaTh BEKTOPHI KaK HAIIPABJICHHBIE OTPE3KH,
HCCJIeI0BATh TEOMETPUYECKUM (TTepeMENICHHE) U
bu3ndecKuit (CriIa) CMBICIBI BEKTOPOB.

3HaTh onpeaeseHUuss CyMMbI U pa3HOCTU BEKTOPOB,
YMHOKEHHSI BEKTOPA Ha YUCJIO0, HCCJIeI0BATH
T€OMETPUYECKUN U (PU3NIECKUN CMBICIIBI ATUX ONIEPAIIHii.
Pemath reomeTpuyeckre 3aJa4u ¢ UCIOIb30BAHUEM
BEKTOPOB.

PackiaapiBaTh BEKTOP 110 JBYM HEKOJUIMHEAPHBIM
BEKTOpaM.

Hcnmonb30BaTh CKAIAPHOE MPOU3BEIAECHUE BEKTOPOB,
BbIBOJIUTH €0 OCHOBHbBIE CBOMCTBA.

BpruucasiTb CyMMy, pa3HOCTh M CKAJISIPHOE MPOU3BEIICHHE
BEKTOPOB B KOOpJAMHATAX.

IIpyMeHATH CKaIsApHOE NPOU3BENCHUE ISl HAXOKICHHS
JUIMH U yTJI0B
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MIPUMEHEHNE IS
HaxXOXJEHUs JUIMH U
yrioB. Pemenne 3anau
C IOMOIIBIO BEKTOPOB.

[Ipumenenue
BEKTOPOB VIS
peLeHus 3a1a4
busuku
JlekapTOBBI KOOPAUHATHI JlekapToBbI OcBauBaTh NOHATHE NPIMOYTOJIBHON CUCTEMBI KOOPIMHAT,

Ha ITIJIOCKOCTH

KOOpJIMHATHI TOYEK HA
IIJIOCKOCTH.
YpaBHEHUE TTPAMO.
YpaBHeHue
OKPY’KHOCTH.
Koopnannatel Touek
IIEpECCUYCHUs
OKPYXHOCTH U
IIPSIMOM.

Meton KoopaAUHAT IpU
peleHnn
F€OMETPUYECKHUX
3a/1a4, MPAKTUYECKUX
3a1a4

JIEKapTOBBIX KOOPAUHAT TOYKHU.
BbIBOAUTH YpaBHEHUE IIPSMOU U OKPYKHOCTU. BohlaeasiTs
MOJIHBIM KBaJpaT AJI1 HaXO0KJIEHUS LIEHTpa U paauyca
OKPY’KHOCTH 110 €€ yPaBHEHUIO.

PemaTh 3agqaum Ha HAXO0XKIEHUE TOYEK NIEPECEUCHHUS
MPSAMBIX U OKPYKHOCTEHN C MOMOUIBIO METOAa KOOPAUHAT.
Hcnoan3oBaTh CBOMCTBA YIIIOBOTO KO PUItMeHTa IpsiMOid
MIPU PEIICHUU 3a/1a4, JUIsl ONPEICIICHHS PACTIOJIOKEHUS
MPSMOM.

IIpuMeHATH KOOPJUHATHI TPH PEIICHUN T€OMETPUUECKUX U
MPAKTUYECKUX 3a/1a4, JUIsl TOCTPOCHHS] MaTEMATUYECKUX
MOJIeJIel peasbHBIX 3a/1a4 («METO KOOPJIUHATY).
[oab30BaTbCA 111 TOCTPOEHUS U UCCIIEIOBAHUN

(G POBBIMU peCypcaMu.

3HAKOMUTBCS ¢ UCTOPHUEH Pa3BUTUSI TEOMETPUU
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[IpaBriIbHBIE
MHOTOYTOJIbHUKH. JlinHa
OKPYXHOCTH M IUJIOIIAAb
Kkpyra. Beraucienue
[JI01aJIe

[IpaBuibHBIE
MHOTOYTOJIbHUKH.
Yucao 1. [{nuna
OKPYKHOCTH, IyTH
OKPY’KHOCTH.

Panuannas mepa yria.

[nomans kpyra,
CEKTOpa, CETMEHTA

DopMyJHPOBATH ONPEICIICHUE MPABUIIBHBIX
MHOTOYTOJIbHUKOB, HAXOAUTh UX JJICMECHTBHI.
I[Hosb30BaThCHA NOHATHEM JJIMHBI OKPYKHOCTH, BBEAEHHBIM
C ITOMOIIBIO MPABUIIBHBIX MHOTOYTOJIbHUKOB, ONIPee/siTh
yucIo T, JUIMHY IyT'U ¥ paara”HHyto Mepy yria. [Iposoaurs
nepexoj OT paAuaHHOW MEpHI yria K rpaJlyCHOU U
Ha00OpOT.

Omnpenensith 10116 KPYTa.

BoiBoauTh (hopmy.ibl (B rpagyCHOM U paliaHHON Mepe) JUIs
JUTAH IyT, TUIOIIAJEH CEKTOPOB U CETMEHTOB.

BoruucjaaTs miomaan Guryp, BKIFOYAIOIMINUX JIEMEHThI
OKPYXHOCTH (KpyTa).

HaxoauTh 1uiomaam B 3aj1a4ax peajibHOM KU3HU

JIBU>KEHUS TIJIOCKOCTH

[TonsTue 0 ABUXKEHUU
IIOCKOCTH.
[TapannenbHbIN
IIEPEHOC, IIOBOPOT
[Ipumenenue 1pu
pelIeHnN 3a1a4

Pa30upaTh npuMepsl, HUTFOCTPUPYIOLIUE TTOHATHS
JBUKCHUS.

D®opMyJaHPOBaATh ONPENEIICHNUS NTapaJLIEIIBHOTO IIEPEHOCA,
II0BOPOTA U OCEBOM CUMMETPUU. BBIBOAUTH UX CBOMCTBA,
HAXOJAUThb HEIIOJABWKHBIC TOYKH.

HaxoanTh HEHTPHI U OCU CUMMETPHI MPOCTEHIIHNX QUTYP.
IIpuMeHsaTh apajuieIbHBIN IEPEHOC U CUMMETPUIO IIPU
pEIIeHNU TeOMETPUYECKUX 3a/1a4 (pa30upaTh IPUMEPHI).
Hcnoan3oBaTh 17151 TOCTPOSHUS U UCCIIEIOBAHUN ITU(DPOBBIE

pecypchl
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[ToBTOpEeHue, o6o0IIeHNE,
CHCTEMAaTH3aI1s 3HAHUI

[ToBTOpEHUE
OCHOBHBIX MOHITUI U

OnepupoBathb NOHATUAMM: GUTYpa, TOUKA, TIpsMasi, yroJ,
MHOTOYTOJIbHUK, PaBHOOEIPEHHBIN U PABHOCTOPOHHUMN
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METO/I0B KypcoB 7—9
KJ1acCOB, 0000IIIeHrE U
CUCTEeMaTHU3aLUs
3HaHUM.
[Ipocrerimme
F€OMETPUYECKUE
buUrypsl u ux
cBoiicTBa. M3mepenue
FEOMETPUYECKUX
BEJINYHH.
TpeyronbHuKH.
[TapamnensHbie 1
NEepIEHIUKYIISIPHbIC
psIMbIE.
OKpy»XHOCTb U KpPYT.
I'eomerpruueckue
MOCTPOECHUS. YTJIbl B
OKPY>KHOCTH.
Brincannseie u
OTIMCaHHBIC
OKPY>KHOCTH
MHOT'OYTOJIbHUKOB.
[Ipssmas u
OKPY>KHOCTb.
YeThIpEXyTOJIBHUKM.

TPEYTOJIBHUKH, TPIMOYTOJIBHBINA TPEYTOJIbHUK, MEANAHA,
OHCCeKTpHCa U BbICOTA TPEYTOJIbHUKA, TapallIeJIoOrpamm,
pOMO, TIPSIMOYTOJIBHHK, KBaJIpaT, TPAICIIUS;, OKPY>KHOCTb,
KacartelibHasl; paBEHCTBO U 1oj00ue Guryp, TpeyrojibHUKOB;
MapajuieIbHOCTh U NEPHEHAUKYIIPHOCTD MPSMBIX, YTOJI
MEXKTy IPSMBIMU, CAMMETPUSI OTHOCUTEIHHO TOUYKHU U
NPSAMOii; JIMHA, PACCTOSIHUE, BEIMYMHA YIJIA, MJI0IA/Ib,
epUMETD.

Hcnoab3oBath popMyJibl: iepruMeTpa U MIIOLIAN
MHOT'OYTOJIbHUKOB, JITTMHBI OKPY>KHOCTH U TUIOLIAU KpyTa,
00BEMa MPSMOYTOJIBHOTO MapajuieIenuneaa.
OnepupoBaTth NOHSITUAMM: TIPSIMOYTOJIbHASI CUCTEMA
KOOPAMHAT, BEKTOP; MCIOJIb30BATh 3TU MOHATHUS JIJIs1
MIPEICTABIICHUS] IAHHBIX U PEIICHMS 3a]]a4, B TOM YHUCIIE U3
JIPYTUX YYEOHBIX MPEIMETOB.

Pemartnb 3agaum Ha MOBTOPEHNE OCHOBHBIX TTOHSTHUH,
WJUTIOCTPALIMIO CBA3EH MEXy pa3IMUHbIMU YacTsIMU Kypca.
Boi0upatb MeTo U1 peleHus 3a1auu.

Pemarnp 3a1a4m 13 1IOBCETHEBHON KU3HU
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Bnoucanabie
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U OTIMCaHHBIE
YETHIPEXYTOJLHUKHU.
Teopema Iudaropa n
Havasa
TPUTOHOMETPHUH.
Pemenue o0mux
TPEYTOJIBLHUKOB.
[IpaBusbHbIE
MHOT'OYTOJIbHUKH.
IIpeobpazoBanms
MJIOCKOCTH.
JBmwxkenus. [Togobue.
Cummerpus.
IInomans.
Brruucnenue
mromanen. [nomann
moA00HBIX GUTYP.
JlexapToBbI
KOOPAWHATHI HA
IJIOCKOCTHU. BekTopsl
Ha MJIOCKOCTHU

OBIIEE KOJIMYECTBO
YACOB I10
[TPOI'PAMME

68
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CucreMa OneHKH INIAHUPYEMBIX Pe3yJbTATOB

JIns OLEHKH IUIAHUPYEMBIX PE3YJIbTATOB JAHHOW MPOrpaMMON IPELYCMOTPEHO
HCIIOJIb30BaHNUE:

® BOIIPOCOB M 3aJIaHU JIJI1 CAMOCTOATEIBHON MOJITOTOBKHY;
® 33/IaHUI U1 IOJATOTOBKH K UTOTOBOM aTTECTALNY;

® TECTOBBIX 3aJaHUS I CAMOKOHTPOJIS;

Buabl KOHTPOJISI M pe3yJIbTaTOB 00y4eHHs

1. Tekyuuii KOHTPOJIb

2. TemMaTuyeckuii KOHTPOJIb

3. ITOroBbIi KOHTPOJIb

Metoabl 1 (pOpMbI OPraHU3aLUM KOHTPOJISI

1. YcTHbIl onpoc;

2. Mosnosornueckasi popmMa yCTHOTO OTBETA,;

3. ITucbMeHHBIN OIPOC;

4. MateMaTU4YECKUI TUKTAHT;

5. CamocTosiTenbHas padoTa;

6. KonTponbsHas padora.

Oco0eHHOCTH KOHTPOJISA U OLIEHKH 10 TeOMeTPHH

Texymuii KOHTPOJIb OCYIIECTBIIAECTCS KaK B TUCbMEHHOM, Tak U B YCTHOU (popme
IIpU BBIIIOJIHEHUM 33JaHuil B TeTpaiu. [lucbMeHHble pabOThl MOYKHO IMPOBOJUTH B
BUJE TECTOBBIX WM CaMOCTOSITENIbHBIX paboT Ha Oymare. Bpems paGotel B
3aBUCUMOCTH OT CJIOXHOCTH pabotsl 5-10 wmm 15-20 munHyT ypoka. Ilpu 3Tom
BO3MOXXHO BBEJCHHME OILICHKH «3a o0Illee BIEYaTJIEHUE OT MHUCbMEHHON paboTh»
(aKKypaTHOCTb, 3CTETHKA, YUCTOTA, U T.J. ). DTa OTMETKAa JOINOJIHUTEIbHAS U B
’KypHaJ BBIHOCHUTCS MO XKelaHuio pedeHka. IToroBblil KOHTpOIb IPOBOAUTCS B (hopme
KOHTPOJIbHBIX PAa0OT MpakTHYeCKoro Tuma. B 3Tux paboTax ¢ Hayajla OTAENbHO
OLICHUBAETCS BBINOJIHEHUE KAXKIOTO 3aJaHUs, a 3aTEM BBOIAUTCSA WUTOrOBasi OTMETKA.
[Ipu 3TOM UTOrOBast OTMETKA SIBJISIETCS] HE CPETHUM OalsIoM, a ONPEIEIAETCS C yUETOM
TeX BHUJIOB 3aJ]aHU, KOTOpBIE U1l JAaHHOU paOOTHI SIBJISIOTCS OCHOBHBIMHU.

OueHka 0TBETOB yYaluXcs

OneHka — 3TO ONpENETICHUE CTENEHU YCBOEHUS YYaIlMMHUCS 3HAHWM, YMEHHWH,
HaBBIKOB B COOTBETCTBUU C TPEOOBAHMSIMHU TOCYIApCTBEHHOIO 00pa30BaTEIbHOTO
CTaHJapTa.

1. YCTHBINM OTBET OLICHUBAETCSI OTMETKOM «5», €CIIN yJallHiics:

-MIOJTHO PacKpbUl COJAEpKaHWe Marepuana B o00beMe, MNPEeIyCMOTPEHHOM
OporpaMMoil W y4eOHHMKOM; -M3JIOKHJI MaTrepuans TPaMOTHBIM  S3BIKOM B
ONPENEIICHHOW JIOTMYECKOM IOCIEA0BATEIbHOCTH, TOYHO HCIOJIb3Ysl CIEHHAIBHYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY;

-PAaBUJILHO BBITIOJIHUII PUCYHKH, YEPTEXKHU, IPa(UKH, COMyTCTBYIOLIUE OTBETY;
M0Ka3aJl yMEHHWE WUIIOCTPUPOBATh TEOPETUUECKUE IIOJIOKEHUSI KOHKPETHBIMHU
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puMepaMu, MPUMEHATh WX B HOBOW CHUTYallMM TIPU BBITOJTHEHUH MPAKTHYECKOTO
3aJlaHus;

-IPOJAEMOHCTPUPOBAIl YCBOEHUE paHEe M3YyUYEHHBIX COMYTCTBYIOUIUX BOIPOCOB,
c(hOpPMHUPOBAHHOCTH M YCTOWIMBOCTH MUCTIONB3YEMBIX IPY OTBETE YMEHHUI U HaBBIKOB;

-0TBEYaJ CAaMOCTOSATEIHHO 0€3 HABOASAIIUX BOIIPOCOB YUUTEIIS;

-BO3MOXKHBI OJTHA-JIB€ HETOYHOCTH MPU OCBEIICHWHU BTOPOCTETICHHBIX BOIPOCOB
WM B PUCYHKaX, YEPTEKax U T.l., KOTOPhIE YUYEHHUK JIETKO UCIPABUII MO 3aMEYAHHIO
YUUTETIS.

2. OTBeT OIICHUBAETCS OTMETKON «4», €ClIH OH YyIOBJIETBOPSIET B OCHOBHOM
TpeOOBAHUAM HA OTMETKY «5», HO IPU TOM UMEET OJUH U3 HEJOCTATKOB:

-B M3JI0’KEHUHU JOMYyIIEHbl HEOOJIbIINE MPOOEbl, HE MCKA3UBIIHUE COJCPIKAHUE
OTBETa; -JOMYIIEHBl OJMH-I[BA HEIOYETa IMPU OCBEIICHWH OCHOBHOTO COACPKAHHUS
OTBETA, UCTIPABIICHHBIC TIOCIIE 3aMEUaHUs YUUTEIIS;

-IONYyIIEHbl omuOKa wuiau 0OoJee JBYX HEJAOYETOB TMpPU  OCBEUICHUH
BTOPOCTEIIEHHBIX BOIPOCOB WJIM B PUCYHKaX, YEPTEKAX U T.I., JIETKO UCIPABICHHBIX
1o 3aMeyaHuto yaurens. 3. OTMeTka «3» CTaBUTCS B CICAYIOMUX CIIydasiX:

-HETIOJIHO WJIM HETOCJIEI0BAaTeIbHO PACKPBITO COACpKaHWE MaTepuana, HO
MoKa3aHo oOlee T[MOHMMaHWEe BONpPOCa U MPOJEMOHCTPUPOBAHBI  YMEHUS,
JOCTAaTOYHBIC I JAIBHEUIIIETO YCBOCHHSI MPOTPAMMHOTO MaTepuraa,

-AMEJINCh 3aTPyJHCHUS WJIA JOMYIICHBl OMIMOKH B ONPEACICHUH IOHSITHH,
MCIIOJIb30BAaHUU CHEIUATBHON TEPMUHOJIOTUH, YEPTEkKaX, BBIKIIAKAX, UCTIPABICHHbBIC
MOCJIe HECKOJIBKUX HABOISALINX BOMPOCOB YUHUTETIS;

-yJaluiicss He CHOpaBWIICS C MPUMEHEHUEM TEOPUU B HOBOM CHUTYyallUd TPH
BBITIOJIHEHUH TIPAKTUYECKOTO 3aJaHKsl, HO BBITIOJIHWI 3aJaHusl 0053aTeTLHOTO YPOBHS
CJIO)KHOCTH 10 JAHHOU TEME;

-pY  3HAHUU  TEOPETHUECKOro  MaTephalia  BBISIBJICHA  HEJ0CTaTOYHAas
c(hOpMHPOBAHHOCTH OCHOBHBIX YMECHHI U HaBBIKOB.

OueHka KOHTPOJbHBIX U CAMOCTOSITE/ILHBIX MHCbMEHHBIX PadoT

Orenka "'5" craBuTCS, €CIIM yUCHUK:

-BBIMOJHWI paboTy 0Oe3 omMOOK M HEAOYETOB B TPeOyeMOM Ha «OTIUYHOM
00BEME;

-JIOMYCTUJI HE 00Jiee OJHOTO Helo4YeTa B TPEOYeMOM Ha «OTIUYHO» 00BhEME;

Onenka ''4" craBuUTCA, €CIM YYEHHMK BBIMNOJHUI pPabOTy MOJHOCTHIO, HO
JOMYCTUJ B HEW: -HEe OoJjiee OJHOW HerpyOoil omuOKM W OJHOTO HeaoudeTra B
TpeOyeMOM Ha «OTJIMYHO» 00beMe; -UJIM He Oosiee TpeX HEJA0UYETOB B TpeOyeMOM Ha
«OTIMYHO» O0BEME.

Ouenka "'3" cTaBUTCS, €ClM YUYEHUK MPABUILHO BBIMOJHUI HE MEHEE MOJIOBUHBI
pabOThI UK JTOTTYCTHII;

-He OoJiee IByX rpyObIX OMIMOOK B TpeOyeMOM Ha «OTIMYHO» 00BEME;

-1k He 0oJiee 0JIHOM rpyO0oi U OTHOM HETPyOO OIITMOKHU M OJTHOTO HEJI0YETa;

-unu He Oosiee ABYX-TpeX HErpyObIX OHIMOOK; -HJIM OJHOW HErpyOOW OLIMOKHU U
TpeX HEI0YETOB;
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-WJI NIPU OTCYTCTBUU OLIMOOK, HO MTPU HAIMYUU YETHIPEX-IISITH HETOYETOB.
KpuTtepun BbICTaB/IeHUSI OLIEHOK 32 NMPOBEPOYHbIE TECThI

1. Kpurepuu BbICTaBIEHUS OLIEHOK 3a TECT
1. BpeMsi BBINIOJIHEHHS pa0OThI: HA YCMOTPEHUE YUUTETIS.

2. Ouenka «5» - 100 — 90% npaBuibHBIX OTBETOB, «4» - 70-90%, «3» - 50- 70%,

«2» - MmeHee 50% npaBUIIbHBIX OTBETOB.

KaJIEHI[apHO-TeMaTH‘leCKI/Iﬁ IJIaH. / KJacc

No Tema ypoka

Ypoka

1 Touku, mpsMbIe U OTPE3KU

2 Jly4 u yron

3 CpaBHEHHUE OTPE3KOB U YIJIOB

4 M3mepeHne oTpe3KoB

5-6 V3mepeHue yrios

U CMeXHbIE U BEpTHKAJIbHBIE YIJIbI

8 [eprieHAMKYIApHBIE IPSIMBIE

9 Pemenne 3amau no teme: «HauanpHble reOMETPUYECKUE CBEICHHS

10 KonTponbHnas padora Nel o teme: «HavanbHble reoMeTpruieckue
CBEJICHUS

11 TpeyronbHUK

12-13 [TepBblii NpHU3HAK PAaBEHCTBA TPEYTOJBHUKOB

14 [TepieHauKyIIAp K IpAMON
15 MennaHbl, OUCCEKTPHUCHI U BBICOTHI TPEYTOJIbHUKA
16 CBolicTBa paBHOOEIPEHHOT'O TPEYTOJIbHUKA

17-18 Bropoii npru3Hak paBeHCTBA TPEYTOJbHUKOB

19-20 Tperuit npru3HaK paBEHCTBA TPEYTOJbHUKOB

21 OKpy’>KHOCTb

22 [TocTpoeHus HUPKYJIEM U TUHEHKOH

23-24 3ajaun Ha TOCTPOEHUE

25-26 Pemenue 3anau no reme: «TpeyroabHuKm»

27 KontponbHas padora Ne2 o teme: «TpeyroibHUKN»

28 [TapannenbHble IpsiMbIE

29-31 [Tpu3HaKy mapayIeIbHOCTH JIBYX MPSMBIX
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32-36

AKcHOMa MapajieIbHBIX MPSMBIX

No Tema ypoka

Ypoka

37-39 Pemenue 3amau o teme: «llapanienpHbie TpsSMBbIC)

40 KontpoisbHast padota Ne3 o teme: «IlapamienbHpie IpsIMbIC)

41-43 CyMMa yTJi0B TPEYroJibHUKA

44-46 COOTHOIIEHHS MEX/1y CTOPOHAMH U YIJIAMU TPEYTOJIbHUKA

47-50 [IpssMOyTOJIBHBIC TPEYTOJIbHUKH

51-54 [TocTpoeHue TpeyroibHUKA IO TPEM AJIEMEHTaM

55-57 Pemenue 3amay nmo teme: «IIpaMoOyroapHbIE TPEYTOIbHUKH.
["'eomeTpruyecKre TOCTPOCHUS»

58 KonTponbnas padota Ne 4 o Teme: «COOTHOIIGHUSI MEXTy CTOPOHAMUH
yriaamu TpeyroibHuKa. [IpsMoyronbHbIe TPEyroJIbHUKI)

59-60  [loBropenue. TpeyroabHUKH

61-63  [loBropenwue. [lapannensHbie npsMbie

64-66 [ToBTOopenue. COOTHOLIEHHE MEXy CTOPOHAMM U YIIIAMUTPEYTOJIbHUKA

67 HToroBast KOHTpOJIbHAs paboTa

68 O0600mIarmui ypok

KasennapHo-temaTuueckuii niaH. 8 kiacc

Ne
YpOKa Tema ypoka
IToBTOpeHue Kypca reomerpum /7 Kiaacca (34)
1 [ToBropenue. Pemenue 3anau
2 [ToBropenue. Pemenue 3anau
3 Bxonnas koHTposbHAs paboTa
I'naBa 5. Yerbipexyrosbuuku (134)

4 MHOroyrojapHUK

5 MHOTroyroiabHUK

6 [Tapamtenorpamm

7 [Tpr3Haku napauienorpamma

8 Pemenue 3amaud no teme «llapamnenorpamm»
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Tpaneuus

10  Teopema Daneca
11 3ajaun Ha TOCTPOEHUE
12 [TpssMOyTOIBHUK
13 PoMm6 u kBazpar
14 Pemenwue 3ama4 o reme «IIpsmoyronpauk. Pom6. KBagpary
15  OceBas u rieHTpaJIbHAasE CHMMETPUH
16  KontpoabHas padorta Nel «HeThIpeXyroJbHUKN
I'aasa 6. Ilnomaap (13 4)
17 [L1omans MHOrOyroJibHUKA
18  [Ilnomanme mpsSMOYTOJbHUKA
19  [Inomane napamieaorpaMma
20  [Mnomamp TpeyroapHUKA
21 [Tnomane TpeyroiabHUKA
22 [Tmomane Tpanenuu
23 Pemenue 3a1a4y Ha BEIUKCIICHHE TIOMIaAeH GUTYp
24  Teopema Iludaropa
25  Teopema, oOpartHas Teopeme [Tudaropa
26  Pemenue 3agau no reme «Teopema [Iudaropar»
27  Pemenwue 3aga4
28  Pemenwue 3agau
29 KonTponbhas padota Ne 2 «[Inomaab»
I'naBa 7. [logo0ubie TpeyroabHuKku (17 4yacos)
Ne ypoka
Tema ypoka
1 4
30 OnpezaeneHne NOJ0OHBIX TPEYTOJIbHUKOB
31 OTHOIIEHUE MIIoMIaei MOTOOHBIX TPEYTrOJbHUKOB
32 [epBbIil mpU3HAK 11010011 TPEYTOIBHUKOB
33 Pemrenue 3a1a4 Ha MpUMEHEHHUE NTEPBOT0 MPU3HAKA 1101001s TPEYTOJIbHUKOB
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34

Bropoii mpu3Hak mo1o0ust TpeyroIbHUKOB

35 Tperuil npru3HaK M0J00MUS TPEYrOJbHUKOB
36 Pemenue 3anau
37 Pemenue 3a1a4 Ha MpUMEHEHHE MTPU3HAKOB TIOJJO0HSI TPEYTOILHUKOB
38 Cpenusist THHUS TPEYTroJIbHUKA
39 CBOICTBO Me/IaH TPEYTrOJIbHUKA
40 [IporoprroHaIbHBIE OTPE3KU B IPSMOYTOJIBHOM TPEYTOJIbHUKE
41 [IponopuroHanbHbIE OTPE3KH B IIPSMOYTOJIBHOM TPEYTOJIBHUKE
42 [IpakTHyecKre MPUIOKEHUS MOJ00HS TPEYTOJIbHUKOB
43 CuHYyC, KOCUHYC U TaHT€HC OCTPOTO yIila NPSMOYTOJIbHOTO TPEYroJIbHUKA
44 3HavyeHus CHHYyca, KocuHyca U TanreHca juis yrios 30, 45 u 60 rpamycos.
45 Pemenne 3a1a4 Ha COOTHOLIEHUS MEXIY CTOPOHAMU H yTIIaMH
BTPEYrOJIbHUKE
46 Kontponbhas pabota Ne 3 «[lomobHbIe TPEYTOTBHUKI
I'nasa 8. Okpy:kHoCTD (16 )
47 B3anmMHoe pacrosioxkeHre IpsMOi U OKPYKHOCTH
48 KacarenbHas K OKpYKHOCTH
49 KacarenbHas K OKpYKHOCTH
50 ['pamycHas Mmepa Iyru OKpYKHOCTH
o1 Teopema 0 BOMCaHHOM yTJie
52 Teopema 00 oTpe3kax MmepeceKarommuxcs Xop/1
53 Pemenue 3anau no teme «LleHTpanbHble U BIMCAHHBIE YTIIBD)
54 YeTsIpe 3ameyaTesibHble TOYKH TPEYTOJbHUKA
55 YeTsIpe 3ameydaTeNbHbIe TOYKH TPEYTOJbHUKA
56 YeTsIpe 3ameyaTeNbHbIe TOYKH TPEYTOJbHUKA
S7 Bnucannas OKpyKHOCTh
58 CBOICTBO OMMCAHHOTO YETHIPEXYrOJIbHUKA
59 OmnwucanHast OKPY>KHOCTb
60 CBOIICTBO BIIMCAHHOTO YETHIPEXYTOJIbHUKA
61 Pemrenne 3amau
62 Kontponbras padota Ne4 «OKpyKHOCTHY
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Hrorosoe nosropenue (6 1)
63 [ToBTrOopenue
64 [ToBTOpEHME
65 [ToBTrOopenue
66 [ToBTOpEeHUE
67 HToroBast KOHTpOJIbHAS paboTa
68 O06o0maromuii ypok

KasengapHo-reMmaTuueckuii niiat. 9 kiace

YpOKa

Tema ypoka

1-2

[ToBTOpenne matepuaina 8 kiacca

BxonHas koHTpoJibHas paboTa

[TonsTe BekTOpa. PaBEeHCTBO BEKTOPOB.

OTKJIaIlBIBaHI/IG BCKTOpa OT IIaHHOﬁ TOYKH

o | o B~ W

CYMMa ABYX BEKTOPOB. 3aKOHEBI CII0KESHUS BCKTOPOB. HpaBI/IJ'IO
napajijiejorpaMmma

\l

CYMMa HECKOJIbKHNX BCKTOPOB.

Brruuranue BEKTOpOB

Pemenne 3amaa mo Teme: «CI10XeHHE U BBIYNTAHHE BCKTOPOB»

10

YMHOXEHHE BCKTOpA Ha YUCIIO

11

YMHOKEHNE BEKTOpa Ha YUCIIO

12

HpI/IMeHeHI/Ie BCKTOPOB K PCHICHUIO 3a/1a1

13

Cpe,E[HSISI JIMHUMA Tpareuuu

14

Pemenue 3anau

15

Pemenue 3anau

16

Konrponsnas padora Nel o teme: «BekTopbi»

17

Paznoxenue BCKTOpPA 11O IBYM NAHHBIM HCKOJUIMHCAPHBIM BEKTOPaAM

18

KOOpI[I/IHaTLI BCKTOpPa

19

[Ipocreiimme 3a7a4u B KOOpAUHATAX

20

IIpocreiimme 3ana4u B KOOpAUHATAX

21

Pemenue 3amau MeTo10M KOOPIMHAT
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22

YpaBHEHHE OKPYKHOCTH

23 YpaBHeHUE MPIMOii
24 Pemenue 3amad o teme: «YpaBHEHUE OKPYKHOCTU. Y paBHEHUE
IPSAMON»
25 Pemenue 3anau
26 KonTponpHas padora Ne2 mo teme: «MeToa KOOpaIuHAT
27 Cunyc, KOCUHYC, TAHT€HC yTia
28 Cunyc, KOCHHYC, TAHTE€HC yTJja
29 CuHyc, KOCUHYC, TAHT€HC yIJla
30 Teopema o momaay TpeyroabHUKa
31 Teopema CHHYCOB U KOCUHYCOB
32 Pemenne TpeyroiabsHIKOB
33 Pemenne TpeyroiabsHIKOB
34 W3meputenbHble paboTh
35 Pemenue 3anau no teme: «COOTHOLIEHUS MEXY CTOPOHAMU U
yIJIaMU TPEYTOJTbHUKA
36 VYron mexay Bektopamu. CKansgpHoe pou3BeIcHHE BEKTOPOB
37 CkanspHoe nmpou3BeieHrue BEKTOpoB. CBONCTBA CKAISPHOTO
IPOM3BEICHUS.
38 CkaysipHOE MTPOU3BE/ICHNE BEKTOPOB U €r0 CBOMCTBA
39 Pemenue 3amau
40 KontponbHast pabota Ne3 o teme: «COOTHOLIEHUS MEXKITY
CTOpPOHAMH U yIJIaMu TpeyroibHuKa. CKaJsipHOE MpOU3BEICHUE
BEKTOPOBY
41 [IpaBHUIBHBIN MHOTOYTOJIBHUK
42 OKpYXHOCTb, OIMCaHHAsl OKOJIO MPaBUJIBHOTO MHOTOYTOJIbHUKA U
BITMCaHHAsl B IPABUJIbHBI MHOTOYTOJIBHUK
43 @DopMyIibl U1 BBIYUCIEHUS MJIOIA I PAaBUIILHOTO
MHOT'OYTOJIbHUKA, €0 CTOPOHBI U paJinyca BIMCAHHOW OKPYKHOCTH
44 Pemienue 3a1a4 1o Teme: «[IpaBUIbHBIA MHOTOYTOJBHUK)
45 JlIHa OKpY>KHOCTH
46 Pemenue 3amau mo treme: «JlymHa OKPY>KHOCTH»
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47

[Tnomanp Kpyra U KPyroBoro ceKropa

48 Pemenue 3amau o Teme: «Ilnomans kpyra u KpyroBoro CeKTopa
49 Pemenue 3amau
50 KonTponbnas padota Ne4 o teme: «/[mmHa OKpy»)KHOCTH, TIIOMIAIb
Kpyra ¥ KpyroBOro CEKTOpa»
51 OtobpaxkeHne IockocTH Ha ce0s. [loHsTHE NBHKEHHMS.
52 CBolicTBa IBIKEHUS.
53 Pemrenue 3amau no teme: «llonsitue nemxenusi. Oceasi u
LEHTPATbHAS CHUMMETPHSD)
54 [TapannenbHBIi IEpeHOC
55 [ToBoport
56 Pemenne 3anau: «Ilapannensusiii nepenoc. [1oBopor»
57 Pewmenue 3amau
58 Pewmenue 3amay
59 Pemrenue 3anau
60 KonTpomnbHas padota Ne5 o teme: «/IBuxeHune»
61 006 akcrmoMax TIaHUMETPHH
62 [ToBTOpenue. HauanbHble reoOMeTpUYECKUE CBEICHUSI.
[TapannensHble MpsiMbIE.
63 [ToBropenue. TpeyronbHuKH. PemieHne TpeyroabHUKOB.
64 IToBTOpenue. TpeyroabHUKN. PenieHue TpeyroinbHUKOB.
65 [ToBTOpenue. OKpy>KHOCTb.
66 HToroBast KOHTposbHas padboTa Neb
67-68 Pesepn
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MartepuaJIbHO-TeXHHYECKOe o0ecredeHne

st yauress:

1.

I'eomerpust: 7—9 xi. / JI. C. Atanacsn, B. ®@. byry3os, C. b. Kagomies u
np. — M.IIpoceemenue, 2017

['eomerpusti: padbouas Tetpaab: 7 k. / JI. C. Aranacss, B. @. byty30s, 10. A.
I'nazkos, U.W. FOauna. — M.: IIpocsemenue,2017

3uB b. I'. 'eomerpus: aumakr. matepuansl: 7 ki. / b. I'. 3uB,B. M.
Meiinep. — M.:IIpocsemenne, 2016

['eomeTpus: MeTol. peKOMeHAalMu. 7 Kiacc. YuebHoe nocooue 1is
ob1eoopazoBarenbHbIX yupexaenuit : / JI. C. Atanacss, B. @. byty30s, 10. A.
I'mazkoB u ap. — M.: IIpocBemenue, 2015

Muienko T. M. I'eomeTrpusi: Tematudeckue TecTsl: 7 Kii. /T. M. Mutenko, A.
J1. bnuakoB. — M.: [Ipocsewenue, 2017

['eomerpusi. CaMocTOSITEIbHBIE M KOHTPOJIBHBIE paOOTHI. 7-9 Kiacc: yueOHOe
nocobue A 0611e00pazoBaTeNbHbIX Yupexaenuil/ M. A. Muenckas. — M.:
IIpocsemenue, 2017

['eometpusi. Jluarnoctuueckue Tecthl. 7-9 knacc: / B.U. Peixuk — M.
[Tpocsemenne, 2014

3uB b.I'., Melnep B.M., baxanckuii A.T'., 3agaun no reomerpuu 7-11 kiacc,
M,IIpocsemienue, 2013r

['eomerpusi: pabouas tetpanp: 8 ki. / JI. C. Atanacsn, B. @. byry3os, 0. A.
I'mazkos, 1. U. FOnquna. — M.: [IpocBemenue, 2017

10.3uB b. I'. 'eomerpus: muaakt. matepuansl: 8 k. / b. I'. 3uB,B. M. Meiinep. —

M.: IIpoceemenune, 2016

11.T'eomeTpusi: METOI. pEKOMEHIAINU. 8 Kjacc. YueOHoe nmocodue st

oOureoOpa3zoBarenbHbIX yupexaenui : / JI. C. Aranacsn, B. @. Bytysos, 10. A.
I'mazkoB u np. — M.: [IpocBemienne, 2015

12 . Mumenko T. M. 'eometpusi: TeMatnueckue tectol: 8 ki1. /T. M. Muienko, A.

J1. biimakos. M.: IIpocsemienne, 2008

13.MenwsnukoBa H.b. Kontponbhbie paboThl o reomerpun. — M.: Dx3amen, 2019.

14 .T'eometpusi: pabouas Tetpans: 9 k. / JI. C. AtanacsH, B. @. byry3sos, 0. A.

I'naskos, U. U. FOauna. — M.: IIpocsemenue, 2017
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15.3uB b. I'. 'eomeTpus: nunakt. matepuansl: 9 k1. / b. I'. 3uB,B. M. Meiinep. —

M.: IIpocemenue, 2016

16.'eomeTpusi: MeTOI. peKOMEHAaIMK. 9 Kiacc. YueOHoe rnmocooue s

obmeobpasoBarenbHbIX yupexaeHuit : / JI. C. Atanacsan, B. ®@. byty3os, 0. A.

I'ma3zkoB u np. — M.: [IpocBemenue, 2015

17.Mumenko T. M. I'eometpusi: Tematuueckue Tectol: 9 ki. /T. M. Murienko, A.

. biimakos.- M.: [Ipocsemienue, 2008
s yyenuka:

1. Teomerpus: 7—9 k. / JI. C. AtanacsH, B. @. byty3os, C. b. Kagomiies u ap.
— M. Ilpoceemenue, 2017

2. 3uB b. I'. 'eometpus: aunakt. matepuansl: 7 k. / b. I'. 3uB,B. M. Meiinep. —

M.: ITpocsemienue, 2016

3. 3uB b. I'. 'eomerpus: qunakt. matepuainsl: 8 k1. / b. I'. 3uB,B. M. Meiinep. —

M.: ITpocBemienue, 2016

4. 3uB b. I'. 'eomerpus: nunakt. matepuainsl: 9 k. / b. I'. 3uB,B. M. Meiinep. —

M.: ITpocBemienue, 2016
HNuTepHeT-pecypcenl

I[OCBC MIKOJBbHOT'O YUYUTCIII MATCMATUKH - www.mathvaz.ru

Enunas KOJUICKIIHSI IU(BPOBBIX  00pa30oBaTEIBHBIX PECYpPCOB  -WWW.SChool-
collection.edu.ru/

"Poccuiickuii 00meodpazoBaTenbHbIi mopTan" - Www. school.edu .

"CeTh TBOPYECKUX YUUTEIEH - WWW.Iit-N.ru

denepasibHBIN mopTan.WWW. edu - "Poccuiickoe obpazoBanue"

®dectuBanp neparormueckux uaen "OTKpeIThIA ypok" - www.festival.1september.ru
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