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HHOACHUTEJIBHAA 3AIINCKA

OBHIASA XAPAKTEPUCTHUKA YYEBHOI'O KYPCA "TEOMETPUSA"
Pabouas mporpamma no yue6HOMY Kypcy "I'eomerpus" mis obydaromuxcs 7-9 ximaccoB paspaboraHa Ha

ocHoBe DeepanbHOTO rOCYJapCTBEHHOTO 00pa30BaTEIBHOTO CTaHIapTa OCHOBHOTO OOIIEro 0Opa3oBaHus C
y4€TOM U COBPEMEHHBIX MHPOBBIX TPeOOBaHW, MPEIbSIBIAEMBIX K MaTeMaTHUYECKOMY OOpa30BaHUIO, H
TPaJULIUNA POCCHIICKOTO 00pa30BaHuUs, KOTOPbIEe O0ECIEUMBAIOT OBJIAJCHHUE KIIOYEBHIMU KOMIIETCHIIMSMHY,
COCTaBJISIIOLIMMU OCHOBY JJIsi HEIPEPHIBHOTO OOpa3oBaHUs M CaMOpa3BUTHA, a TaKXKE LEJIOCTHOCTD
OOMIEKYJIBTYPHOTO, INYHOCTHOTO U MO3HABATEIBHOTO pa3BUTHs oOydarommuxcs. B mporpamMMe ydreHsl uaen
u nojoxxeHuss KoHuenuuu pa3BuTHUs MaTemMaTuueckoro odpaszoBanusi B Poccuiickoit @enepanuu. B snoxy
upoBoil TpaHchopMauu BceX cep UeIOBEYECKOH AesATeNbHOCTH HEBO3MOXKHO CTaTh 0Opa30BaHHBIM
COBPEMEHHBIM YeJIOBEKOM 0e3 0a30BOM MaTeMaTHYeCKOW MOJArOTOBKU. YK€ B ILIKOJE MaTeMaTHKa CIYXHUT
OTIOPHBIM MPEIMETOM JUIsl U3Yy4EHMsI CMEKHBIX JUCLMIUIMH, a MOCJE LIKOJBI peaJbHOW HE0OXO0IMMOCTBIO
CTAaHOBUTCS HETPEPHIBHOE 00pa3oBaHME, 4YTO TpeOyeT MOJHOLIEHHON ©a30Boil 0011e00pa3oBaTeIbHOM
MOATOTOBKH, B TOM YHCJI€ U MAaTEMAaTUUYECKOM.

D10 00YyCIOBJIEHO TE€M, YTO B HAlIU JHU PAcTET UYUCIO NMPOQeccHuid, CBS3aHHBIX C HEMOCPEICTBEHHBIM
MIPUMEHEHHEM MaTeMaTUKU: U B chepe SKOHOMMKH, U B OM3HECE, U B TEXHOJIOTMUECKUX 00JacTsIX, U JaXKe B
ryMaHuTapHbIX cdepax. Takum o00pa3oMm, Kpyr HIKOJBHUKOB, NI KOTOPBIX MaTeMaTHKa MOXKET CTaTh
3HAYUMBIM NPEAMETOM, PACIIUPSIETCS.

[IpakThyeckas TMOJIE3HOCTh MaTeMaTHKW OOycClOBlieHAa TeM, 4YTo €€ TPeaIMEeTOM  SBISIOTCA
(GbyH1aMeHTaJIbHbIE CTPYKTYpPBI HAIIIETO MUPA: MPOCTPAHCTBEHHbIE (DOPMBI I KOJIMYECTBEHHbBIE OTHOILEHUS OT
MPOCTENIINX, YCBAaUBAEMbIX B HEMNOCPEACTBEHHOM OIIbITE, A0 JOCTATOYHO CIIOKHBIX, HEOOXOIUMBIX JUIsS
pa3BUTHS HAyYHBIX U NPUKIAIHBIX UAeH. be3 KOHKPETHBIX MaTeMaTHUECKUX 3HAHUH 3aTPyJHEHO IIOHUMaHKE
IPUHLUIIOB YCTPOWCTBA M MHCIIOJb30BaHUA COBPEMEHHOW TEXHHUKH, BOCIHPUATHE M HUHTEpIpeTanus
pa3HOOOpa3HOW  CONMAIIBHOW, JKOHOMHYECKOW,  IMOJUTHYECKOW  wHbopMamuu, ManodpdheKTHBHA
MIOBCEJHEBHAs IPAKTUYECKas AEATeNbHOCTh. KaXkoMy 4erloBeKy B CBOEH JKM3HU NPHUXOJIUTCS BBIIOJHATH
pacu€Thl U COCTABJIATh AITOPUTMbI, HAXOAUTh U IPUMEHATh (GOPMYIIbI, BIAJETh NPAKTUYECKUMU NPUEMAMU
reOMETPUYECKUX H3MEPEHUH M IMOCTPOEHHH, 4uTaThb HMH(OpPMAIMIO, IPEICTABICHHYIO B BHJE TaONIHL,
auarpaMM M IpaMKOB, >KUTh B YCIOBMSAX HEONPENENEHHOCTH M IOHUMATh BEPOSITHOCTHBIA XapakTep
CITyJailHBIX COOBITHIA.

OnHOBpPEMEHHO C paclIMpeHHeM cep NMPUMEHEHUs MaTeMaTHKH B COBpEMEHHOM oOiiecTBe BcE Ooiiee
BaXXHBIM CTAaHOBUTCS MaTeMaTHMYECKUM CTUJIb MBIIUICHHS, MPOSBIIAIOIIMNACA B ONpPEACIEHHBIX YMCTBEHHBIX
HaBblKax. B mporecce u3ydeHHs MaTeMaTHKM B apceHal NPUEMOB M METOAOB MBILIUICHUS YeJIOBEKa
€CTECTBEHHBIM 00pa3oM BKJIIOYAIOTCA WHAYKLIUS M JEAYKIHs, 0000IleHue M KOHKPETH3alus, aHalu3 MU
CHHTE3, KJIacCU(UKalusi M cucTeMarusauus, adcrparupoBaHue M aHajorus. OOBEKTHI MaTeMaTHUECKUX
YMO3aKJIIOYEHUH, NpaBWiIa HMX KOHCTPYMPOBAHUS PACKPHIBAIOT MEXaHM3M JIOTUYECKMX HOCTPOCHMH,
CIOCOOCTBYIOT BBIPAOOTKE yMEHMs (OPMYIHUPOBATh, 0OOCHOBBIBATh U JIOKa3bIBaTh CYXAEHUS, TEM CaMbIM
pa3BUBAIOT JIOTUYECKOE MbIlUIeHUe. Benymas poib NpUHAUICKUT MaTeMaTHKe U B (OPMHPOBAHUU
AITOPUTMUYECKON KOMIIOHEHTHI MBIIUJICHUS U BOCIIUTAHUN YMEHUH AeHCTBOBATH MO 3a/laHHBIM aITOPUTMaM,
COBEpILIEHCTBOBATh U3BECTHHIE U KOHCTPYHMPOBATh HOBbIE. B mporiecce pemieHus 3a1a4 — OCHOBOM yueOHOM
JEeATeNbHOCTH Ha YpPOKax MaTeMaTUKU — pa3BUBAIOTCS TakXke TBOpYECKas M NpPUKIaJHAs CTOPOHBI
MBIIIUICHUS.

OOyueHne MmareMaTHKe Ia€T BO3MOXKHOCTh pa3BUBaThb y OOYYAIOIIMXCS TOYHYIO, PALMOHAIBHYI U
nH(POPMATHUBHYIO pedb, YMEHHE OTOMpaTh HanboJjee MoAX0IIKe I3bIKOBbIE, CHMBOJIMYECKHE, IpaduiecKre

CpeAcCTBa Ui BBIPAKCHUS CY)KI[CHI/Iﬁ " HarjsiAHOTO UX IMMPEACTABIICHUA.
HeO6XO,Z[I/IMBIM KOMIIOHCHTOM O6I.I.ICI>1 KYJIBbTYPbI B COBPCMCHHOM TOJIKOBAHHUU SBJIACTCA O6I.I.ICC 3HaKOMCTBO



C MCTOdaMU ITIO3HAaHUA I[eI\/'ICTBI/ITeJIbHOCTI/I, OpeACTaBJICHUC O IMPEAMCTC U MCTOJaX MATCMATUKU, UX OTJIMUHH
OT MCTOAO0B APYIrUXx CCTCCTBCHHLIX U T'YMAHUTAPHBIX HAYK, 00 0coOEHHOCTAX NPpUMCHCHUSA MAaTCMAaTUKU IJIA
peleHusl HaydyHBIX M NPUKIAIHBIX 3amad. Takum oOpa3oM, MaTeMaTHUeCKOoe 0Opa3oBaHHE BHOCHT CBOM
BKJIaJ1 B (hopMupoBaHHE OOIIEH KyTbTyphl YeIOBEKA.

I/IsyquHe MaTEMaTHUKHU TaKXKEC CHOCO6CTBy€T OCTCTUYCCKOMY BOCIIMTAHUIO YCJIOBCKA, ITOHUMAHUIO
KpacoThl W M3AMIECTBA MAaTEMATHUECKUX PACCYKICHUH, BOCHPHATHIO T€OMETPHYECKUX (DOPM, YCBOCHUIO
nacu CHMMCTPUH.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA "I'EOMETPUA"

«MartemMaTHKy yXe 3aTéM y4YUTh HaJ0, YTO OHAa yM B HOPSAAOK HPUBOJUT», — IUCAI BEJIUKHUN pyCcCKUI
yuenslii Muxaun BacunbeBny JlomoHocoB. M1 B 3TOM COCTOMT OJHA M3 ABYX Lieiel 0OydeHHsI T€OMETPHU
KaK COCTaBHOW YacTH MaTeMaTHKW B IIKOJE. OTOM IeIM COOTBETCTBYET JOKa3aTesibHas JIMHUS
npenojaBanusi reometpun. Cienys npeacTaBIeHHON pabodeil mporpaMMe, HauMHas ¢ CEIbMOIo Kjacca Ha
YpOKax reoMeTpuH O0ydaromuiics y4uTcs MPOBOJUTH JOKa3aTelbHbIE PACCYKICHUS, CTPOUTH JOTHUECKUE
YMO3aKJIIOYEeHHUs, T0KA3bIBaTh UCTUHHBIE YTBEP)KJICHUS U CTPOUTH KOHTP MPUMEPHI K JIOKHBIM, IIPOBOIUTH
paccyXJeHHUs OT «IPOTHUBHOTO», OTIWYaTh CBOWCTBA OT MPU3HAKOB, (GOPMYIUPOBATH OOpaTHBIE
YTBEPKICHUS. YUEHHUK, OBJIAJIEBIIMA HCKYCCTBOM pacCyXJaaTh, OyJIeT MPUMEHSATh €ro U B OKpYyKarolen
KU3HU.

Kak numcan reomerp m nemaror Urope ®enoposuu Illapeirus, «IroapMu, MOHHUMAKOUIMMH, YTO TAKOE
JI0Ka3aTeNbCTBO, TPYAHO M JlaK€ HEBO3MOXHO MaHUIYIMpOBaTh». M B O3TOM COCTOMT Ba)KHOE
BOCITUTATENIbHOE 3HAYCHHE H3Y4EHUsS T'€OMETPUH, MPUCYLIEe HMEHHO OTEYECTBEHHOM MaTeMaTHyecKoil
urkosie. BMecte ¢ TeM aBTOpBI MPOrpaMMBbI IPEAOCTEPEraloT YUUTENS OT U3JIMIIHETo popMalin3Ma, 0COOEHHO
B OTHONIIEHWU Hayaja U OCHOBaHWU reoMetrpur. Opaniy3ckuid Marematuk JKaH J[beJOHHE 1O 3TOMY MOBOIY
BbICKazaJicsi Tak: «YTo Kacaercsi NENUKaTHOW MpoOjeMbl BBEACHUS «AaKCHOM», TO MHE KaXKeTcs, YTO Ha
MEPBBIX MOPAX HYKHO BOOOIIE n30eraTb MPOM3HOCUTH caMo 3TO cjioBo. C Opyroi ke CTOpPOHBI, HE CIEAyeT
yIyCcKaTh HU OJHOM BO3MOKHOCTH JaBaTh MPUMEpPHI JIOTHYECKUX 3aKIIOUYEHUH, KOTOpbIe Kyla B Oojblei
Mepe, 4eM HJes aKCHOM, SBIISIOTCSI WCTUHHBIMU M €IUHCTBEHHBIMHM JBUTATEISIMM MAaTEMaTHYECKOIO
MBIIUICHUSI.

Bropoii 1enpio n3ydeHus: TeOMETpUH SBJISCTCS WCIIONb30BaHNE €€ KaK MHCTPYMEHTa IPH PEIICHUU Kak
MaTeMaTH4ecKuX, TaK M NMPAKTUYECKUX 3a7ad, BCTPEYAIOIIMXCS B PealbHOM XKU3HH. OKOHYMBLIMK KypC
r€OMETPUH IIKOJBHHK JIOJDKEH OBITh B COCTOSHUU OTIPEEIINTh T€OMETPUIECKYI0 (purypy, onucars clioBaMu
JTaHHBIA YepTEK WM PUCYHOK, HAaWTH IUIOLIA[ b 3€MEJIBHOTO y4acTKa, PACCUUTATh HEOOXOAUMYIO JIHHY
OINTOBOJIOKOHHOTO Kaleyis miu TpeOyeMble pa3Mepbl Tapaka Ui aBTOMOOWJIA. DTOMY COOTBETCTBYET
BTOpast, BBIYUCIIUTEIbHAS JIMHUS B U3YyYCHHH T'€OMETPUH B IIKoue. /laHHas mpakTudecKkasi JIMHUS SBISETCS
HEe MeHee BaKHOM, yeM mnepBast. Emé [lnarton npennuceiBan, uto0sl «rpaxaane [IpekpacHoro ropona HU B
KOEM cJIydae He OCTaBJUTH T'€OMETPHIO, Beb HEMAIIOBAXKHO Jaxke M0O0YHOE e€ MPHUMEHEHNE — B BOCHHOM
7iesie J1a, BIPOYEM, U BO BCEX HAayKaxX — JUI JYYIIEro MX YCBOEHMs: Mbl Be/lb 3HaeM, Kakas OecKOHe4Has
pasHUIIA CYLIECTBYET MEXIY YEJIOBEKOM MPUYACTHBIM K T€OMETPUU U HEMPUYACTHBIMY. JIJIsl 3TOr0 yuuTesnto
peKoMeHyeTcs MoAOUpaTh 3a7ayl MPAKTHYECKOro XapakTepa JUlsl pacCMaTpUBaeMbIX TEM, YYUTh AeTei
CTPOMTH MaT€MaTHUYECKHE MOJIENIN pealIbHBIX KU3HEHHBIX CUTYAIMi, IPOBOIUTH BBIYUCIEHHS U OLICHUBATh
aJIeKBaTHOCTh TOJY4E€HHOro pe3ynbTaTta. KpaliHe BakHO MOTUEPKUBATh CBA3M T€OMETPHU C JIPYTUMHU
npeaMeTaMd, MOTHBHPOBATh HCMOJB30BAaTh OINpPEAEICHUS TEeOMETpHUUYeCKMX (GUryp U TOHATHH,
JI€MOHCTPUPOBATh MPUMEHEHUE MOJYYEHHBIX YMEHUN B (M3MKE M TEXHUKE. OTHU CBsI3U Hauboliee SPKO
BUJHBI B TeMax «Bekropbl», «TpuroHomerpuueckue COOTHOIIEHUS», «MeTton koopauHat» U «Teopema
[Tudaropay.



MECTO YYEBHOT' O KYPCA B YYEBHOM IIJTAHE

CornacHo yyeOHOMY Iu1aHy B 7—9 Kiaccax u3y4aercs yueOHbIH Kypc «l'eoMeTpus», KOTOPBIH BKIIOYaeT
CIIEAYIOIINE OCHOBHBIC pa3nenbl coaepkanus: «['eomerpuueckue (GUTYpbl M MX CBOWCTBa», «M3Mepenue
Ir€OMETPUUECKUX BEIMYHUH», a Takke «JleKkapToBbl KOOpJAMHATHI Ha IJIOCKOCTH», «BekTopb», «JIBUKEHUS
mockoctu» U «IIpeoOpazoBaHus mog00Us».

VY4eOHbIil TUTaH MpexycMaTpUBaeT U3ydeHHE TeOMEeTpUH Ha 0a30BOM YpOBHE, UCXOIs U3 He MeHee 68
y4eOHBIX 4acOB B YUeOHOM TroJy, BCETo 3a TpH roga oOydeHuss — He menee 204 Jacos.

COJAEPKAHUE YYEBHOT' O KYPCA "I'EOMETPUSA"

7 KJIACC

Havansnele nonatus reomerpun. Touka, npsiMasi, OTpE30K, JIyd. YToJ. Buasl yrinos. Beprukanbssie u
CMeXxHbIe yribl. buccektpuca yria. JIomanasi, MHOroyroJibHUK. [lapaninensHOCTh U TepIeHIUKYIIPHOCTh
MIPSMBIX.

CumMmetrpuusnble purypsl. OCHOBHBIE CBOMCTBA 0ceBOil cuMMeTpu. [Ipumepsl cuMMeTpuu B
OKPYXKAIOIIEM MHpE.

OcHOBHBIE IOCTPOEHUS ¢ IOMOIIBIO LIMPKYJIS U JIMHENKU. TpeyronsHuK. BeicoTa, Menuana,
OucceKTpuca, MX CBOMCTBA.

PaBHOOEIpEHHBIN ¥ PABHOCTOPOHHUN TPEYrOJbHUKH. HepaBeHCTBO TpeyroapHUKa.

CpoiicTBa U MPU3HAKK PaBHOOEIPEHHOTO TpeyrojbHUKa. [IpU3Haku paBeHCTBA TPEYTOJILHUKOB.

CBolicTBa M MPU3HAKU MapaJIeIbHbIX NpsiMbIX. CyMMa yIJIOB TpeyrojabHUKa. BHENIHUE yribl
TPEYroJbHUKA.

[IpsimoyrombHbIi TpeyronbHUK. CBOMCTBO MEIMaHbI MPSMOYTOJIBHOTO TPEYTrOJIbHHUKA, IPOBEIEHHON K
runorenyse. [Ipu3Haku paBeHCTBa MPSAMOYTOJIbHBIX TPEYTOJbHUKOB. [IpSIMOYTOJIbHBIN TPEYTOJBHUK C YTIIOM
B 30°.

HepaBeHnctBa B reoMeTpuu: HEpaBEHCTBO TPEYroJIbHUKA, HEPABEHCTBO O JJIMHE JIOMaHOMU, Teopema
o0 OoJiblIeM yrie u 0oJiblIei CTOpoHE TpeyroibHuKa. [leprnenauKyasp u HakJIOHHAas.

FGOMeTpH‘{CCKOC MECCTO TOYCK. BI/ICCGKTpI/Ica yria u CCpCI[PIHHLIfI NEPHNECHAUKYIIAP K OTPE3KY
KaK rCOMCTPHYCCKHUEC MECTA TOYCK.

OKPY)KHOCTB H KpYT, XO0pAa U INaMETp, UX cBoMcTBa. B3anmuoe PacCIoJIOKCHUEC OKPYKHOCTH U HpHMOﬁ.

KacarenwHas u CCKYyIas K OKPY’KHOCTH. OKpY)KHOCTB, BIIMCAHHAs B YIrOJI. Bnucannas u onucanHas
OKPYXHOCTH TPCYTrOJIbHUKA.

8 KJIACC

YetsipéxyronpHuku. [lapamnenorpamm, ero npu3Haku U cBoicTBa. YacTHbIE caydan napaiienorpaMMoB
(MpsAIMOYTOJILHUK, pOMO, KBaJIpaT), UX MPU3HAKK U cBOMCTBa. Tpanenus, paBHoOOKas Tpamnenus, e€ cBoiicTBa
u npusHaku. [IpsmMoyroibHast Tpanemnus.

Merton ynBoenus meauanbl. LleHTpanbHas cummerpus. Teopema Daneca v TeopemMa 0 MPONOPIHOHATBHBIX
OTpEe3Kax.

Cpe,Z[HI/Ie JIMHUU TPCYTOJIbHUKA U TPAIlCIUH. HeHTp MaccC TpCYroJbHHUKaA.



[Torobue TpeyroibHUKOB, KO3 dumenT nogoous. [lpusnaku nogobus TpeyroisHukoB. [Ipumenenne
10100us TP peIIeHNH MPAKTUYECKUX 3a/1a4.

CoiicTa ruromaaei reomerpuyeckux Guryp. @opmysasl s MIOMAAN TPEYTOJIbHUKA, Tapalljiesiorpamma,
pomOa u Tpanermu. OTHOLICHHE TUIOIAAEH OJOOHBIX QUTYP.

Brruucnenue miomnianeii TpeyroJbHUKOB M MHOTOYTOJIBHUKOB Ha KJIETYaTo Oymare.

Teopema [Tudaropa. [Ipumenenne Teopems [Tudaropa npu pemeHun NpaKTUYECKUX 3a/1a4.

CuHyc, KOCHHYC, TAHT€HC OCTPOTO yIJIa IPSIMOYTOJIBHOTO TPeYroibHuKa. OCHOBHOE TPHTOHOMETPHUYECKOE
TOXJIeCTBO. Tpuronomerpudeckue GyHkwu yrios B 30°, 45° u 60°.

BrucanHnbie ¥ IEHTpaIbHBIE YIUIBI, YIOJI MEXY KacaTeIbHOW U XOpAOM. YIUIbI MEXIYy XOpAaMu U
CeKyIMMU. BricanHble U OnMCcaHHbIE YETBIPEXYTOJIbBHUKNA. B3auMHOE pacrosoKeHne IByX
okpyxHoctei. Kacanue okpyknocreid. O0IIme KacaTesIbHbIE K ABYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TaureHc yrioB oT 0 10 180°. OcHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
@OopMyIIbI IPUBEICHUS.

Pemenue tpeyronpHukoB. TeopeMa KOCUHYCOB U TEOPEMA CHHYCOB. Penienne npakTHyecKux 3a1ad ¢
WCIIOJIb30BAHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB.
[IpeobpazoBanue nomoo6wms. [logobre cOOTBETCTBEHHBIX IJIEMEHTOB.

Teopema o mpou3BeieHUN OTPE3KOB XOP/, TEOPEMBI O IPOU3BEJCHUN OTPE3KOB CEKYIIUX, TEOPEMA O
KBaJpaTe KacaTeJIbHOM.

Bekrop, nnuHa (Moyib) BEKTOpPa, COHAIIPABIEHHBIE BEKTOPHI, TPOTUBOIOJIO0XKHO HAMIPABJIEHHBIE BEKTOPBI,
KOJUIMHEApPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpallU HaJ BeKTopamu. PasnokeHne BeKTopa no JByMm
HEKOJUIMHeapHbIM BekTopaM. Koopaunatel BekTopa. CKansipHOe MPOU3BEACHUE BEKTOPOB, IPUMEHEHUE AJIs
HaXO0XJICHUS JUIUH U YTJIOB.

JlexkapTOBbI KOOPAWHATHI HA TUIOCKOCTU. Y PaBHEHHUS MPSIMOU U OKPYKHOCTH B KOOpJIMHATaX, IlepeceyeHre
OKPYKHOCTEH U NMPSAMBIX. MeTo 1 KOOpIUHAT U €ro MpUMEHEHHE.

[IpaBunbHbIe MHOTOYTOJIBHUKH. [{nnHa okpyxHOCTH. ['pagycHas u paguaHHasi Mepa yriia, BEIUMCICHHE
JUIMH OyT OKpyxkHOCTe. [1nomanp kpyra, cekropa, cerMeHra.

JIBUKEeHHUS IJIOCKOCTU M BHYTPEHHUE CUMMETpUU GUryp (dr1eMeHTapHble npescTabienus). [lapannenbHblit
nepenoc. [ToBopor.















IIVIAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIbTATHI

OcBoenue yueOHOTO Kypca «['eoMeTpus» TOJKHO 00eCIeYrBaTh JOCTIKEHHUE Ha YPOBHE OCHOBHOTO
o0m1ero o0pa3oBaHUs CICIYIOMINUX JIMYHOCTHBIX, METAIIPEIMETHBIX U TIPEIMETHBIX 00pa30BaATEIBHBIX
pe3yJIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIE PE3yJIbTAThl OCBOCHHS IMPOTrPaMMbl y4eOHOTO Kypca «['eoMeTpus» XapaKTepU3yrOTCS:

IMaTpuoTHYeCKOe BOCIUTAHME:

MPOSBJICHUEM HUHTEPECA K MPOULIOMY U HACTOSIIIEMY POCCHUICKOM MAaTEMATUKH, IEHHOCTHBIM OTHOLLIEHHEM
K JJOCTH>KEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaT€MaTUUYECKOM IIKOJIbI, K HCTIOJIb30BAHUIO ATUX
JTOCTH)KCHHM B IPYTrUX HayKaX U MPUKIATHBIX chepax.

I'paxnaHckoe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIITOJTHCHUIO 00SI3aHHOCTEH rpaskJaHIHA U PEATU3aliN €ro 1PaB, MPEICTABICHUEM O
MaTeMaTHYEeCKUX OCHOBAX (DYHKITMOHUPOBAHUS PA3TUIHBIX CTPYKTYP, ABICHUH, TPOLICIYP TPAKIAHCKOTO
ob1ecTBa (BBIOOPHI, OMTPOCHI U TIP.); TOTOBHOCTBIO K OOCYXJIEHUIO 3TUYECKUX MTPOOIIeM, CBSI3aHHBIX C
MPAKTUICCKUM IMPUMEHEHHEM JIOCTHKCHHUH HayKH, 0CO3HAHUEM BaKHOCTH MOPAITHLHO-ITHYECKUX TPUHIIUIIOB
B JEATEIBHOCTH YUYEHOTO.

TpynoBoe Bociutanue:

YCTaHOBKOW Ha aKTMBHOE Y4aCTHE B PEIICHUH NMPAKTUYECKHUX 33]1a4 MaTEMaTHYECKOW HAIIPaBJIEHHOCTH,
OCO3HAHHEM BaXHOCTU MaTeMaTUYECKOTO 00pa30BaHus Ha MPOTSHKEHUU BCEH JKU3HM JUTSl YCTICITHOM
po(hecCHOHAIBHON AEATEIBHOCTU M Pa3BUTHEM HEOOXOIUMBIX YMEHUM;

OCO3HaHHBIM BBIOOPOM U IOCTPOEHUEM MHIUBHYalbHON TPAeKTOPUU 00pa30BaHMs U )KU3HEHHBIX [UIAHOB
C Y4€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH.

JcTeTHYECKOEe BOCIIUTAHHUE.
CIOCOOHOCTBIO K OMOIIMOHATILHOMY U ACTETHYECKOMY BOCIIPUSITHIO MaTEMaTUYECKUX 0OBEKTOB, 3a/a4,
pelieHui, pacCyXICHHI; YMEHHUIO BUJIETh MaTeMaTHUYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE.

HCHHOCTH HAYYHOI'0o MO3HAHMUA:

OpI/IeHTaHPIeﬁ B JICATCIBHOCTH HA COBPEMEHHYIO CUCTEMY HaYYHBIX HpCI[CTaBJ'IeHI/Iﬁ 00 OCHOBHBIX
3dKOHOMCPHOCTAX pa3sBUTHUA YCIIOBCKA, ITPUPOJbI 1 06H_ICCTBa, IMOHUMaHHEM MaTeMaTHYEeCKOM HaYyKH KakK
C(bepbl YeJIOBEUCCKOU JACATCIIBHOCTH, OTAIlOB eé pa3sBUTHA U 3HAYUMOCTHU I PAa3BUTHUA HUBUIIN3AIllUU;

OBJIaJICHUEM SI3bIKOM MaTEMaTHUKU 1 MaTeMaTUUECKOM Ky.]'[LTypOﬁ KaK CpCACTBOM IIO3HAHUA MUPA,

OBJIaACHUCM HpOCTCﬁIlIPIMPI HaBBIKAMHU HCCJIEA0BATEIbCKOM JAEATEIBHOCTH.

du3nyeckoe BoCMUTaHue, POPMHPOBAHNE KYJIbTYPbI 310POBbSI H YMOIHOHAJIBLHOTO 0J1aArONMOIYYHsI:

TOTOBHOCTBIO IPUMEHSITh MaTEMATUICCKHE 3HAHKS B MHTEPECAX CBOETO 3/I0POBBS, BEJCHHUS 3I0POBOTO
o0paza xu3HH (3JJ0pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEXKUM 3aHATHI U OTIbIXA, pEryaspHas pu3ndeckas
aKTUBHOCTb);

c(hOpMUPOBAHHOCTHIO HaBbIKa peIeKCHH, MPU3HAHUEM CBOETO MpaBa Ha OMMOKY U TAaKOTO Ke MpaBa
JPYroro 4yenoBeKa.

JIKOJIOTHYECKOe BOCIIUTAHHUE:

OpHUEHTaIMel Ha MPUMEHEHNEe MaTeMaTHYeCKUX 3HAaHU [T peleHns 3a7a4d B 00JIaCTH COXPAaHHOCTH
OKpPY’KaIOILEeN Cpe/ibl, JIAHUPOBAHUS MOCTYIIKOB U OLIEHKH X BO3MOJKHBIX IOCIIEACTBUM Ul OKpYXKaroIleH
cpensl;

0CO3HAHMEM TJI00ATLHOTO XapaKTepa SKOJOTUYECKUX MPOOJIEM U MyTeil UX pelleHusl.

JIn4HOCTHBIE pe3yabTaThl, 00eceYHBAIOIIME AJANTANMI0 00y4a0IIerocsi K H3MeHSI0LHM CS
YCJI0BHAIM COLMATBHOM M NPUPOAHON Cpeabl:



— TI'OTOBHOCTBIO K HCfICTBHSIM B YCJIOBUAX HGOHpGHGHéHHOCTI/I, MOBBIIICHHUIO YPOBHA CBOCH
KOMIICTCHTHOCTH 4CPEC3 NPAKTUICCKYIO ACATCIbHOCTD, B TOM YUCJIC YMCHUC YUUTHCA Y APYTIHUX HIOHGfI,
HpI/IO6peTaTb B COBMECTHOI ACATCIIbHOCTH HOBBIC 3HAHUW S, HABBIKHM 1 KOMIICTCHINU M3 OIIbITA APYTUX;

— HEOOXOIUMOCTHIO B (JOPMUPOBAHUH HOBBIX 3HAHHM, B TOM YucIie (OPMYIUPOBATH UJIEH, TOHSATHS,
THIOTE3bl 00 00BEKTaX U SIBJICHUSIX, B TOM YHUCIIC paHee He U3BECTHBIX, OCO3HABATH JC(PHUIIUTHI
COOCTBEHHBIX 3HAHUW 1 KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE PAa3BUTHUE;

— CcIocoOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIMIO, BOCIIPHHUMATh CTPECCOBYIO CHUTYaLlUIO KaK
BBI30B, TPEOYIOINK KOHTPMEDP, KOPPEKTUPOBATH IPHHUMAEMbIE PEIICHUS U ACUCTBUS, (GOpMYTHpOBAThH
Y OLIEHUBATH PUCKU U MOCIIEACTBUS, (OPMUPOBATH OTIBIT.

METAINIPEAMETHBIE PE3YJIBTATHI

MetanpeameTHbIe pe3ynbTaThl 0CBOEHUS MPOTpamMMbl ydeOHOTO Kypca «['eoMeTpus» XxapakTepu3yroTcs

OBJIAJICHUCM YHUBEPCA/IbHbIMU RO3HABAM E/IbHbBIMU ()eﬁcmeuﬂmu, YHUBEPCATIbHHBIMU KOMMYHUKAMUBHBIMU

0eticmeUsMU U YHUBEPCATbHLIMU PECYIAMUGHBIMU OCliCIEUAMU.

1) Vuueepcanvuvie noznasamenvnuie oeticmeusi obecneuusaiom opmuposanue 6a306biX KOCHUMUBHBIX

npoyeccos odoyuarowuxcs (0ceoenue Memoo08 NOIHAHUSL OKPYHCAIOUWE20 MUPA,; NPUMEHEHUE I02ULEeCKUX,
UCCce008amenbCKux onepayull, ymeHui pabomams ¢ uHgopmayueli).

Ba3zoBble Jornuyeckue aAeiicTBUA:

— BBISBJIATH U XapaKTE€PU30BaTh CYIIECTBEHHbIE MPU3HAKH MaTEMaTHYECKUX OOBEKTOB, MMOHATHIA,
OTHOIICHUI MEXY MOHATUAMU; (OPMYIUPOBATH OIpEIEICHUSI MOHATHI; yCTaHABIMBATh
CYIIECTBEHHBIN MPHU3HAK KJIaccu(PUKAIIMN, OCHOBAHUS [l 00001EHUs M CPaBHEHUS, KPUTEPUU
MIPOBOJMMOTO aHAIH3a;

— BOCIPUHUMATh, POPMYIHPOBATH U MPe0OPa30BBIBATH CYXACHUS: YTBEPIAUTEIbHbIE U
oTpulaTeNIbHbIe, €AMHUYHBIC, YACTHBIE U OOIIUE; YCIOBHEIE;

— BBISBJISITH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUUS B (PaKkTax, TaHHBIX,
HaOJIOJICHUSX U YTBEPKACHUAX; Tpe/ylaraTb KPUTEPUH TSI BHISIBIICHUS 3aKOHOMEPHOCTEN U
MPOTHUBOPEUHIA;

— [ACJIaTh BbIBOJBI C HCIIOJIb30BAHUCM 3dKOHOB JIOTUKH, JCAYKTUBHbIX 1 NTHAYKTUBHBIX
YMOSaKJIIO‘{eHI/Iﬁ, YM033.KJ'II-O‘IGHI/II71 I10 aHAaJIOT'uH,

— pa30upaTh A0Ka3aTeNbCTBA MATEMATUYECKUX YTBEPKICHHUH (IIPsIMbIE U OT MPOTHUBHOIO), IIPOBOIUTH
CaMOCTOSITEJILHO HECIIOKHBIE IOKA3aTEIbCTBA MaTEMAaTHUECKUX (PAKTOB, BHICTPAUBATh apTyMEHTALIUIO,
MIPUBOJIUTH IPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

— BBIOMpATh cr10co0 penieHns ydeOHoM 3aJauu (CpaBHUBATh HECKOJIBKO BapUAHTOB PELICHNS,
BbIOMpATh HanboJIee MOIXOAALINHI ¢ YIETOM CaMOCTOSITEIBHO BBIJECICHHBIX KPUTEPUEB).

Ba3oBrble ucciaenoBarTe/bLCKHe JelCTBUA:

— HCIOJIB30BAaTh BOIIPOCHI KaK HCCIIeI0BATEIbCKUM HHCTPYMCHT IIO3HAHUS; (bOpMy.]'IPIpOBS.TB BOIIPOCHI,
q)HKCprIOH_II/IC MpOTUBOPCUUC, HpO6HCMy, CaMOCTOATCIIbHO YCTaHABJIMNBATh NCKOMOC U NAHHOC,
q)OpMI/IpOBaTB TUIOTE3Y, apryMCHTUPOBATH CBOIO IMMO3UIIUIO, MHCHHC,

— TPOBOJMTH MO CAMOCTOSTEIEHO COCTABJICHHOMY IUTAHY HECJIOXHBIH SKCIIEPUMEHT, HEOOIbIIIOE
HCCIIEIOBAHUE M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHIeCKOT0 00ObEKTa, 3aBUCHMOCTEH 0OBEKTOB
MeXIy co00ii;



— CaMOCTOATENILHO (JOPMYITUPOBATH 00OOIIEHHUS U BBIBOIBI IO PE3yIbTaTaM MPOBEAEHHOTO
HaGJ’IIOI[eHPUI, HCcCiICa0BaHHuA, OLICHUBATh I[OCTOBepHOCTb HOHy‘IeHHbIX pe3y.]IBTaTOB, BBIBOJAOB U
0000IIIEeHHI;

— IMPOTrHO3HUPOBATH BO3MOKHOC PA3BUTHUC ITPOLICCCA, a TAKIKC BbIABUI'aThb MIPCAIIOJJIOKCHHUA O €ro
Pa3BUTHUH B HOBLIX YCJIOBUAX.

Pa6ora ¢ undpopmanmueii:

— BBIABJISITHD HCAOCTATOYHOCTHh U I/I36I>ITO‘-IHOCTI) I/IH(bOpMaIlI/II/I, JaHHBIX, H€O6XOI[I/IMI>IX JUJIS pemeHI/m
3a/1a4u;

— BBIOMpATh, AaHATM3UPOBATH, CUCTEMATHU3UPOBATh U HHTEPIIPETUPOBATH HH(OPMAIIHIO Pa3INIHBIX
BUJIOB M (POPM IpEICTaBICHUS;

— BbIOMpaTh GOpMYy IpeCTaBICHHUSI HHPOPMAIMK U WILTIOCTPUPOBATh pellaeMble 3aa4ul CXeMaMH,
JrarpaMmmamu, HHOM rpadukoi 1 uX KOMOMHALMSIMU;

— OIICHMBATh HAJEKHOCTh UHPOPMALIMH 110 KPUTEPUSIM, MTPETIOKEHHBIM YUUTENIEM WU
c(OpMYyIUPOBAHHBIM CAMOCTOSITEIHHO.

2) VHuueepcanvhvie KOMMYyHUKamueHbwle Oelicmeus obecnedusaion cqhopmupo8anHocms COYUAIbHBIX
HABLIKO8 00VUAIOUUXCSL.

OO0menue:

— BOCIHPUHUMATH U GOPMYIHPOBATH CYXKJACHUS B COOTBETCTBUHU C YCIOBHUSIMH U LEISIMHU OOILIEHUS;
SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHUS B YCTHBIX M MHUCbMEHHBIX TEKCTaX, JaBaTh
MOSICHEHHUSI 110 X0y pelIeHHs 3a1a4l, KOMMEHTUPOBATh MOJYyYEHHBIN pe3ybTaT;

— B XO0J€ 0OCYXKJIEHUS 3a/1aBaTh BOMIPOCHI TI0 CYIIECTBY 0OCYXIaeMOM TEMBI, MPOOIEMBI, perracMoit
3aJ]auu, BHICKA3bIBATh UJICH, HAIICJICHHBIC HA TTOUCK PEIICHHS;, COTTOCTABIISATH CBOH CYXICHUS C
CYXJICHUSIMH JJPYTUX YYAaCTHUKOB JHMAJIOTa, OOHAPYKMBATh PA3JInYME U CXOJCTBO 110 3UIIHIA; B
KOPPEKTHOH opme (hopMyITHpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHUS;

— TMPEACTaBJIATh Pe3yJbTaThl PEIICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIICJOBAHMUS, TPOCKTA;
CaMOCTOSITENILHO BBIOMPATh (GOpMAT BBICTYIICHUS C YUETOM 3a/]a4 MPEe3eHTAIMU U 0COOCHHOCTEH
ayJUTOPHUHU.

CoTpyannuecTBo:

— IOHUMAThb U UCIIOJIb30BAaTh IPCUMYILCCTBA KOMaHJHOU U HHHHBHHyaHBHOﬁ pa6OTBI IIpH PCUICHHUU
y‘le6HI>IX MAaTEMAaTHYCCKUX 3a4a4,

— IIPUHUMATh LCJIb COBMECTHOM ACATCIIbHOCTH, INIAHUPOBATH OPraHU3allUuIO COBMECTHOM pa6OTLI,
pacnpeaciiiTb BUJbI pa60T, A0roBapuBaThbCA, O6CY)K,Z[3TL mponecc u pe3yyjbTar paGOTH; O606I.I.I8.T]':>
MHCHHA HCCKOJBKHX HMHeﬁ;

— Yy4acTBOBATbh B IPYNNOBBIX (hopMax paboTel (00CYXIeHHsI, 0OMEH MHEHUSIMH, MO3TOBBIE IITYPMbI U
p.);

— BBIIIOJIHATHb CBOIO 4aCTb pa60TBI " KOOPAUHHUPOBATH CBOU JICVCTBUS C JAPYTUMHU YJICHAMH KOMaH/bI,

— OLIEHMBATh Ka4eCTBO CBOETO BKJIAJa B OOIIMI MPOIYKT MO KPUTEPHUSIM, CHOPMYINPOBAHHBIM
YYaCTHUKAaMU B3aUMOJICHCTBHUS.

3) Yuueepcanvuvie pezynamuensie oeticmeus obecneuusaiom @opmuposaHue CMovlCl08bIX YCMAHOBOK U
HCUSHEHHBIX HABLIKOG TUUHOCHIU.



Camoopranmsanms:

CaMOCTOSITEIIBHO COCTABJISATD IUIAH, aJITOPUTM PEIICHUS 33aauu (WIH €ro 4acTh), BRIOMpATh CIOCO0
perieHus ¢ y46TOM UMEIOLINXCSI pECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpMALIUH.

CaMOKOHTPOJIb:

— BIIAJCTh CIIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJISI ITPOIIecca M pe3ybTaTa PEICHHS
MaTeMaTUYECKOM 3a1a9H;

— NPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELIEHUH 3aa4l, BHOCUTh KOPPEKTHBBI B
NESITETFHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, HAWIEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

— OIICHMBATh COOTBETCTBUE PE3Y/IbTaTa JACSITEIbHOCTH MOCTABICHHOM LIETU U YCIOBUAM, OOBSICHSITD
MIPUYMHBI TOCTUKEHUS WM HEJOCTHKEHUS LeNIH, HAaX0AUTh OIHUOKY, JaBaTh OLIEHKY PUOOPETEHHOMY
OTIBITY.

HNPEIMETHBIE PE3YJIBTATHI

OcBoenne yueOHOTO Kypca «['eomeTpusi» Ha ypOBHE OCHOBHOTO 00IIIero 00pa3oBaHus JOHKHO
o0OecreunBaTh TOCTHKEHHUE CIIEAYIONINX PEIMETHBIX 00pa30BaTeIbHBIX PE3YIIbTATOB:

7 KJIACC

— Pacno3naBathk n3yueHHbIe reoMeTpruecKre (GUTrypbl, ONPeAesaTh UX B3aUMHOE PacIoyioKEeHHUE,
n300paxkaTh reOMETPUUECKHE (PUTYPHI; BHIIIOIHSITH YEPTEXKHU [0 YCIOBHUIO 3a1a4l. 3MepsATh THHENHbIe
Y YIJI0BBIE BEJIMYMHBI. PemaTs 3ajau Ha BBIYMCIIEHUE IJIMH OTPE3KOB U BEJIMYHH YIJIOB.

— Jenate rpy0yI0 OLIEHKY JTUHEHHBIX U YTIIOBBIX BEJIMYMH MPEAMETOB B PEaIbHOM KHU3HHU, pa3MEPOB
MPUPOJHBIX 00BEKTOB. Paznnuare pazmMepbl 3TUX 00BEKTOB MO MOPSIIKY BEIUYNHBI.

— CTpOI/ITI) YEPTECIKU K TCOMCTPUICCKHUM 3a/ladaM.

— Ilonb30BaTbes MpU3HAKaMU PABEHCTBA TPEYTOJILHUKOB, UCIIOIb30BaTh IPU3HAKU U CBOMCTBA
paBHOOEIPEHHBIX TPEYTOJIBHUKOB IPU PELICHUH 33]1au.

— HpOBOI[I/ITI) JIOTHUYCCKUE PACCYXKIACHUA C UCIIOJIB30BAHUEM I'COMETPHUICCKUX TCOPEM.

— Iloap3oBaTbCs IMprU3HaKaMu paBCHCTBA MPAMOYIT'OJIbHBIX TPCYI'OJIbHUKOB, CBOMICTBOM MCOUAHBI,
HpOBGHéHHOﬁ K TUIIOTCHY3C NPAMOYI'OJIbBHOT'O TPEYT'OJIbHHUKA, B PCIICHHUU I'COMCTPUYICCKUX 3aJ1a4.

— OrnpenensaTs NapayieIbHOCTh MPAMBIX C TOMOIIBIO YTTIOB, KOTOPBIE 00pa3yeT ¢ HUMHU CEKyIasl.
Ornpenensats napawuiebHOCTh MPSAMBIX C TOMOILBIO PABEHCTBA PACCTOSIHUI OT TOYEK OJJHOM IPSIMOU J10
TOYEK APYTrOU MpsIMOM.

— Pematp 3a1a4n Ha KJI€TYATOM 6YM8.1"€.

— HpOBO,[[I/ITB BBIYMCJICHHUA U HAXOJWUTHb YHUCIJIOBBIC U 6YKB6HHI>IC 3HAYCHHA YIJIOB B TCOMECTPUUCCKUX
3ala4ax € UCIIOJIb30BAHHUEM CYMMBI YI'JIOB TPECYT'OJIbBHUKOB U MHOTOYT'OJILHHUKOB, CBOICTB yrios,
O6paBOBaHHI>IX IIpU NMEPECCUYCHNU ABYX MAPAJUICIIbHBIX IIPAMBIX ceKymeﬁ. Pemrate MMPAKTHUYICCKUC
3ala4v Ha HaAXOKACHUC YIJIOB.

— Bnagets nousatuem TCOMETPUUYCCKOI0 MECTA TOYCK. YMmeth ONpCACIIATh 6I/ICCCKTpI/Icy yriia u
Cepe,Z[I/IHHHﬁ NEPNCHAUKYIIAP K OTPE3KY KaK TCOMETPUUCCKUC MECTA TOYCK.

— (DOpMyJ'II/IpOBaTB ONpPCACIICHUA OKPYKHOCTHU U KPpyra, XOpAbl U JUAMETPA OKPYKHOCTH,
M0JIb30BaThCA MX CBONCTBAMU. Y METh NPUMCHSITH 53TH CBOMCTBA IIpH pCIICHUU 3a/1a4.



— DBnazners NOHATHEM OIMCAHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOUTh €€ LICHTP.
[Tonp30oBaThbes (hakTaMH O TOM, YTO OMCCEKTPHCHI YTIIOB TPEYTrOJIbHUKA MIEPECEKAIOTCS B OJJHON TOUKE, U
0 TOM, 4YTO CE€PEIUHHBIE IEPIICHIUKYIIAPBI K CTOPOHAM TPEYrOJIbHUKA [IEPECEKAIOTCS B OJHON TOUKE. —
BitageTs noHsATHEM KacaTeJIbHON K OKPYKHOCTH, II0JIB30BAaThCA TEOPEMOM O MEPIICHAUKYIISIPHOCTH

KacaTeJbHOW U paauyca, Ipo BEAEHHOIO K TOUKE KacaHUs.

— Ilomp3oBaTbes HpOCTGﬁHIHMH TCOMETPUUCCKUMHU HECPABCHCTBA MU, IIOHUMATb UX HpaKTI/I‘-IeCKI/Iﬁ
CMBICIJI.

— HpOBO[[I/ITI) OCHOBHBIC TCOMETPHUICCKUC ITOCTPOCHHA C ITIOMOIIBIO UPKYJIA U JIMHCHKH.

8 KJIACC

— Pacno3naBaTh OCHOBHBIE BU/IbI YETHIPEXYTOJILHUKOB, UX JIEMEHTHI, MI0JIb30BATHCSA UX CBOMCTBAMU
IIPU pEeIIeHUH T€OMETPUUECKUX 3a/1ad.

— [IpumeHsTH CBOMCTBA TOUKHM NIEpPECEUCHUsI MEIMaH TPEYrojbHUKa (LIEHTpa Macc) B PELLICHUH 3a/1a4.

— Bnaners noHATHEM CpeHEN JIMHUM TPEYrOJIbHUKA U TPaleUu, IPUMEHITh UX CBOMCTBA IIPU
pEeLIeHNN TEOMETPUYECKUX 3aad.

— [Ilomw3oBarscs Teopemoit daneca 1 TeOpeMOM O MPONOPLIUOHAIBHBIX OTPE3KaX, MPUMEHSTh UX JUIS
peLIeHNs IPaKTUYECKUX 3a1ad.

— [IpumeHsTH NpU3HAKK [10100US TPEYTOJILHUKOB B PELICHUH F€OMETPUUECKUX 3a/1a4.

— Tlone3oBatbcs Teopemoit [Tudaropa st peneHus reOMETPUUYECKUX U TPAKTUYECKUX 3329, —
Crpouth MaTeMaTHYECKYIO MOJIEb B MPAKTUYECKUX 33a/]auax, CAMOCTOSITENILHO JIeNIaTh YePTEXK U Ha

XOOUTh COOTBETCTBYIOIIUC IJIUHEI.

— Brnagets noHATHAME CHHYCa, KOCUHYCA U TAHT€HCA OCTPOro yIJa MPsIMOYTOJIbHOTO

TPCYrojbHUKA.— Ilons30BaThCa TUMU HOHITHS MU AT pEeIICHUS ITPAKTUYCCKUX 3a/1a4.

— BbruucnsaTe (pa3mm4yHbIME crIoco0amMu) TUIOMIAIb TPEYroJbHUKA U TUIOMIAJA MHOTOYTOJIBHBIX QUTYD
(TmoJIB3ysCh, TIe HEOOXO0IMMO, KaJTbKYISITOPOM).

— HpI/IMeHHTb MOJIYYCHHBIC YMCHUS B IIPAKTHUYCCKUX 3a/lavdaXx.

— Brmagetrs NOHATUSIMHU BIIMCAHHOT'O U HOCHTPAJIBHOT'O YIJIa, UCIIOJIB30BATh TCOPCMBI O BIIMCAHHBIX
yriax, yriiax Mexay xopaamMmu (CGKYIJ_[I/IMI/I) " YIJIC MCKOY KacaTelIbHOH U XOp,Z[Oﬁ IIpyu pCHICHNHU
ICOMCTPUYCCKUX 3ala.

— Bnaners NoHsATHEM OMMCAHHOTO YETHIPEXYrOJbHUKA, IPUMEHATh CBOICTBA OMMCAHHOTO
YETBIPEXYTOJIbHUKA TP PEIICHNUH 33]au.

— IlpumMeHsTh NOJy4YeHHBIE 3HaHUS HA MPAKTUKE — CTPOUTHh MaTeMAaTUUYECKUE MOJIENH JUIs 3a1a4
peanbHOM )KU3HU U IPOBOAUTH COOTBETCTBYIOIINE BBIUUCIICHUS ¢ IPUMEHEHNEM 110100Us U
TPUTOHOMETPHH (TIONIB3YSCh, II€ HEOOXO0IUMO, KAJIBKYIIITOPOM).

9 KJIACC

— 3HaTh TPUTOHOMETPHUYECKHE (PYHKIIMU OCTPBIX YITIOB, HAXOAUTH C UX IMOMOIIBIO Pa3InYHbIE
3JIEMEHTHI MPSAMOYTOJIBHOTO TPEYroJbHHUKA («pelIeHHe MPSIMOYTOJIbHBIX TPEYroJbHUKOBY). HaxomuTs (c
MOMOIIBIO KAJIBKYJISITOPA) ATHHBI U YIIIBI U1 HETAOJINYHBIX 3HAYEHUH.

— Iloap3oBaTbCs q)OpMyJIaMI/I NpUBCACHUA U OCHOBHBIM TPUT'OHOMETPHUICCKUM TOXKACCTBOM JIA



HaXO0XJICHUA COOTHOIIECHHUH MCKAY TPUTOHOMCTPUUCCKUMU BCINYNHAMU.

— Hcnonb30BaTh TEOPEMBI CHHYCOB U KOCUHYCOB JIJISl HAXO0KICHUS Pa3JIMYHBIX JJIEMEHTOB
TPEYTroJbHUKA («PELIEHUE TPEYTOJIBbHUKOBY), IPUMEHATH UX IIPU PELICHUH F€OMETPUUECKUX 3a1a4. —
Brnaners nousTHsAMHU peoOpa3oBaHus 1010015, COOTBETCTBEHHBIX AIIEMEHTOB MOJOOHBIX HUryp. —
[Tonp30BaThCs CBOMCTBAMH 1101001 IPOU3BOJIBHBIX (PUTYP, YMETh BBIUMCIATH AJIHHBI U HAXOIUTh

yribl y 1OoJ00HBIX Guryp. IlpumensTs cBoiicTBa HO00MS B IPAKTUUECKUX 3a4a4ax.

— YMeTh NPUBOIUTH IPUMEPHI MTOAOOHBIX QHUTYP B OKPY)KAIOILIEM MHUPE.

— Ilonp30BaTbCcs TEOPEMaMHU O IPOU3BEIECHUN OTPE3KOB XOPJI, O IPOU3BEICHUH OTPE3KOB CEKYILUX, O
KBaJpaTe KacaTeJIbHOM.

— Ilomp3oBaTnes BCKTOpaMH, IOHNUMAThb UX FCOMeTpI/I‘-IeCKI/II\/JI u (1)H3H‘-I€CKHI>1 CMBICJI, IPUMCHSTD UX B
PEIICHHUU TCOMCTPHUICCKUX U q)HSI/I‘IGCKI/IX 3aaa4.

— HpI/IMerlTB CKaJIIPHOC MPOU3BCACHHUE BEKTOPOB I HAXOKACHUA IJIMH U YIJIOB.

— Ilomp3oBaTnes MCTOAOM KOOpAMWHAT Ha IJIOCKOCTH, IIPUMCHATH €TI0 B pCIICHUN T'COMCTPUICCKUX U
IMPAKTUYCCKUX 3aaa4.

— Bnaners NOHATHAMH NPAaBUIBHOTO MHOTOYTOJIbHUKA, ITTMHBI OKPYKHOCTH, JUIMHBI AYT'U
OKPYXHOCTH W PAaJIMaHHON MEpBI yria, yMETh BBIUMCIATH IJIOMAb Kpyra U €ro 4yacTei.

— IIpuMeHATh NOJydYE€HHBIE YMEHHSI B IPAKTUYECKUX 3aa4ax.

— HaxoauTs ocu (MU LEHTPBI) CUMMETPUHN GUTYP, TPUMEHSTH JBUKEHUS IJIOCKOCTU B IPOCTEUIIINX
ClIydasx.

— [IpumeHsTH MoTydyeHHbIE 3HAaHUS HAa TPAKTHKE — CTPOUTHh MaTeMaTU4YEeCKHe MOJENH s 3a7a4
peasibHOM >KU3HHU U TPOBOAUTH COOTBETCTBYIOININE BHIUUCICHHS C TPUMEHEHUEM No100us 1
TPUTOHOMETPUYECKUX (PYHKIHH (IIOJIB3YSCH, TJIe HEOOX0AUMO, KAIBKYISTOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

7 KJIACC

Ne | HanmeHnoBaHue pa3iesioB U TeM IPOrpaMMbl KoJnuecTBo yacos DJIeKTPOHHbIE
n/n BCer | KOHTPOJa | mpakTtuie | (UHPpPOBLbIEL)
0 bHbBIE CKHe oOpa3oBareJib
padoThI padoThI HbIE PecypChl
Pazpnen 1. Ilpocreiimmne reomerpuyeckue Gurypsl 1 UX cBoiictea. U3mepenne reomeTpuyecKux
BeJIMYMH.
1.1. | lIpocreiimine reomeTpuyeckre 0ObEKTH TOUKU

MPSAMBIC, JIYUU W YIJIbl, MHOT'OYT'OJIbHUK, JIOMaHasd.

1.2. | CMexHbIC ¥ BEPTHKAIBHBIC YTIIBI.

1.3. | PaboTa ¢ mpocTeHmnuMH YepTeKaAMHU.

1.4, | U3mepeHue NTMHEMHBIX U YITIOBBIX BETUYUH,
BBIYHCIIEHUE OTPE3KOB U YIJIOB.

1.5. | Ilepumetp u miomaas GUryp, COCTaBICHHBIX U3

IPSMOYTOJIbHHUKOB.

Wroro no pazpeny: 14
Pazgen 2. TpeyrosibHuKH
2.1. | IlonaTue 0 paBHBIX TPEYTOJIbHUKAX U TIEPBUYHBIE
NpE/ICTaBICHHS O PaBHBIX (KOHIPYIHTHBIX) urypax.
2.2. | Tpu npu3HaKa paBeHCTBA TPEYTOJIbHHUKOB.
2.3. | [lpm3Hakyu paBeHCTBA MPSMOYTOJIBHBIX
TPEYTOJbHUKOB.
2.4. | CBOHMCTBO MeMaHbl IPSIMOYTOIHHOTO
TPEyTrolbHUKA.
2.5. | PaBHOOEIpEHHBIC M PABHOCTOPOHHKE TPEYTOIbHUKH.
2.6. | [lpusznaku u cBOICTBA paBHOOEAPEHHOTO
TPEyTroibHUKA.
2.7. | IIpoTuB GombIel CTOPOHBI TPEYTOIbHHUKA JICKHUT
OO0JIBIIIHIA yTOJI.
2.8. | Ilpocreiinye HEpaBeHCTBA B TEOMETPHUH.
2.9. | HepaBeHCTBO TpeyrojbHUKA.
2.1 | HepaBeHCTBO JIOMaHOM.
0.
2.1 | lIpsamoyronbHBIN TPEyTroJdbHUK C YoM B 30°.
1.
2.1 | IlepBbie MOHATHUS O I0KA3aTENbCTBAX B TEOMETPHUU
2.
Hrtoro mo pazneny: 22

Pa3g

ea 3.I1apajuiesibHble NPsiMble, CYMMA YIJIOB TPEYTroJIbHHKA

3.1. | IapansnenbHble NpsMbIe, UX CBOMCTBA.

3.2. | Ilateiit moctynar EBkinpa.

3.3. | Hakpect nexarine, COOTBETCTBEHHbIE U
OZIHOCTOPOHHHME YTIJIbI (0Opa3oBaHHBIE TPU
HepeceyeHnH NMapaieNIbHbIX MPSIMBIX CEKyLIeH).

3.4. | Ilpu3Hak napamieabHOCTH NPSIMBIX Yepe3 PaBEHCTBO
pacCTOSHUN OT TOYEK OJHOU MPSAMOU 10 BTOPO
IPSMOIA.

3.5. | Cymma yrioB TpeyrojbHUKa U MHOTOYTOJIbHUKA.

3.6. | BHemHue yrisl TpeyroibHUKa




Wtoro no paspeny:

| 14

Pazgen 4.0xkpy:kHOCTB M KpYr. 'eomeTpryecKkue nocTpoeHust

4.1. | OKpy’KHOCTb, XOp/Ibl U TUAMETPHI, UX CBOMCTBA.
4.2. | KacarenpHasi K OKPYKHOCTH.
4.3. | OKpy>XKHOCTb, BOMCAHHAs B YTOJL.
4.4. | Ilonarue o I'MT, npumeHeHue B 3a1a4ax.
4.5. | buccekTpuca u cepeJMHHbINA NEPIEHAUKYIIAP KaK
reOMETPUYECKUE MECTA TOUEK.
4.6. | OKpy’>KHOCTB, OTIMCAHHAS OKOJIO TPEYTOJIIbHHUKA.
4.7. | BrnucaHHas B TpEyroJbHUK OKPYKHOCTb.
4.8. | llpocTeiimue 3a1a4n HA TTOCTPOCHHE.
Wroro no pazueny: 14
Paznen 5. IloBTopenne u 06001meHue 3HAHMIA.
5.1. | [ToBropenue u 0000IIEHNE OCHOBHBIX MOHATUN U
METOJIOB Kypca 7 Kiacca.
Htoro 1o paszeny: 4
OBHIEE KOJIMYECTBO YACOB I10 [IPOT'PAMME 68 7
8 KJIACC
Ne | HaumeHoBaHHe pa3aeioB M TeM MPOrPaMMbl KoJsimyecTBo yacoB DJIEKTPOHHBIE
n/n BCer' | KOHTPOJ | mpakTuye | (uudposbie)
0 bHbIE CKHe o0pa3oBareJib
padoThI padoThI HbIe pecypchbl
Paznes 1. YeTbIpéxyroabHUKH
1.1. | IapannenorpamMm, ero MPU3HAKU ¥ CBOMCTBA.
1.2. | YacTHbIe ciTy4an mapamienorpaMMoB
(MpsAAMOYTOIBLHUK, pOMO, KBa/IpaT), MX MPU3HAKU U
CBOWCTBA.
1.3. | Tpanenus.
1.4, | PaBHOOOKAs ¥ IPSIMOYTOJIbHAS TPAIICITHH.
1.5. | YaBoenue MequaHsI.
1.6 | llenTpanpHas CUMMETPUS
Htoro no pazneny 12

Pa3n

eq 2. Teopema dajieca u TeopemMa 0 NPONOPIUOHATD

HBbIX 0TpPe3Kax, N0100HbIe TPeyr

O0JIbHUKH

2.1.

Teopema daneca u Teopema 0 MPONOPLUOHAIBHBIX
OTpe3Kax.

2.2. | CpeHsisi TUHUS TPEYTOJIbHUKA.

2.3. | Tpanenys, e€ cpeHsis JTMHHUA.

2.4. | IlponopiioHaIbHBIE OTPE3KH, ITOCTPOCHUE
4eTBEPTOTO MPOTIOPIUOHAIBHOTO OTPE3Ka.

2.5. | CBolicTBa IIEHTpa Macc B TPEYroJbHUKE.

2.6. | IlogoOHbIe TPEYTOIbHUKU.

2.7. | Tpu npusHaka 1nojj0061s TpeyroJbHUKOB.

2.8. | IlpakTuyeckoe MpUMEHEHHE

Hroro no pazgeny:

15

Pazgea 3. Iliiomans. Haxoxaenue miiomanaei TpeyroJibHIKOB H MHOTOYTOJIbHBIX (pUTYP.
noao0HbIX puryp

IInomaan

3.1

[TonsiTre 06 001Iel TeOpUM TUIONIAIH.

3.2.

@opmMyabl UIs TIJIOIMAAU TPEYTOJIbHUKA,




napajienorpaMma

3.3. | OTHomIeHNE TIOMIAIeH TPEYTOIHHUKOB ¢ OOIIUM
OCHOBaHMEM HJIU 0011l BBICOTOH.

3.4. | Boruucnenue miomianei CioxHeX GUryp uepes
paz0reHne Ha YacTH U JOCTPOCHUE.

3.5. | [Inomanu duryp Ha xierdatoit Oymare.

3.6. | [Inomaau nogo6HbIX uryp.

3.7. | Beraucnenue mioniaei.

3.8. | 3aauu ¢ IPAKTUUECKUM COJICPIKAHHEM.

3.9. | Pemenue 3a1a4 ¢ MOMOIIBIO METO/1a
BCIIOMOTaTEJIbHOMW TUIOMIAIN

Wroro no pazueny: 14

Paznen 4. Teopema Iudaropa u Hayaja TPUTOHOMETPHH

4.1 | Teopema IIudaropa, ee 10Ka3aTEIHCTBO U
MIPUMCHCHHE.

4.2. | O6patHas Teopema [Tudaropa.

4.3. | Onpenenenne TPUTOHOMETPUIECKUX QyHKIIMIA
OCTPOTO yTJIa, TPUTOHOMETPHICCKHE COOTHOIICHHS B
TPSIMO YTOJTEHOM TPEYTOJIBHHUKE.

4.4. | OcHOBHOE TPUTOHOMETPUIECKOE TOXKIECTBO.

4.5. | COOTHOIICHHS MEXTy CTOPOHAMH B MPSIMOYTOJILHBIX
TpeyroJbHUKax ¢ yrnaMu B 45° u 45°; 30° u 60°

Hrtoro mo paszneny: 10

Pazgen S. Yrusl B okpykHOCTH. BicaHHBIE U ONIMCAaHHBbIE YeThbIpeXyroabHukHu. KacareabHble K
okpyxkHocTH. Kacanue OKpyKHOCTH.

5.1 | BnucaHHbIC U IEHTPATbHBIE YTJIBI,
YTOJI MEXKY KacaTeabHOM U XOPIOH.

5.2 | Yrupl MeX1y XOpAaMH U CEKYIIHMH.

5.3 | BuiucanHble 1 ONMCaHHbBIC YETHIPEXYTONBHUKH, UX
MPU3HAKU U CBOICTBA.

5.4 | IlpuMeHEeHHE 3TUX CBOMCTB MPH PEIICHUU
reOMETPUYECKHUX 3a]1au.

5.5 | B3auMHOe pacronokeHue IByX OKPYKHOCTEH.

5.6 | Kacanue okpyxHOCTEH.

Hroro no pazgeny:

Pa3n

eq 6. [loBropenue, 00001menne 3HAHUM.

6.1

[ToBTOpPEHNE OCHOBHBIX MOHITHH M METOJIOB KypCOB
7 u 8 K1accoB, 00001IeHNE 3HAHUIA.

Hroro 1o pazaeny: 4
OBHIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 Il
9 KJIACC
Ne | HaumeHoBaHMe pa3aesioB H TeM MPOrPaMMBbI KosmuecTBo yacos DJIEKTPOHHbIE
n/n BCer | KOHTPoJa | mpaktuye | (UuppoBbIe)
0 bHbIE CKHUe o0pa3oBare/ib
padoThl padoThI HbIE pecypcsl

Pazpnea 1. Tpuronomerpus. TeopeMbl KOCHHYCOB H CHHYCOB. Penienne TpeyroJbHUKOB.

1.1

| Onpesenenne TpUroHOMeTpHYECKUX (YHKIMIL

£

| https://resh.edu




yrioB ot 0° no 180°. Tu
1.2. | KocuHyc 1 cHHYC HPSIMOTO U TYHOTO YIJIa. 2 https://resh.edu
Iu
1.3. | Teopema kocunycoB. (O000IEHHAS) 4 https://www.ya
TeopeMa CHHYCOB (C paJiyCcoM OMUCAHHOM klass.ru/
OKPY>KHOCTH). https://skysmar
t.ru
1.4. | HaxoxaeHue IJIMH CTOPOH U BEJIUYHMH YIJIOB 1 https://resh.edu
TPEYTOJIbHUKOB. U
1.5. | ®opmyna miomamy TpeyroibHUKa Yepe3 J1Be 2 https://skysmar
CTOPOHBI M YTOJI MEK/Ly HUMH. t.ru
1.6 | ®opmyna ruomaay 4eTHIPEXYTONbHIKA Yepe3 ero | 2 https://www.re
JIMATOHAIIU U YTOJI MEXy HUMH. solventa.ru/spr/
planimetry/sqf.
htm
1.7 | IlpakTuyeckoe MpUMEHEHHE JJOKa3aHHBIX TeopeM | 3
Hrtoro mo pazneny: 16

Pazpea 2. [IpeoOpa3zoBanue nogodus. Merpuyeckue COOTHOIIEHHS] B OKPYKHOCTH

2.1. | [lonsTue o npeoOpa3oBaHUU MOAOOHS. 1 https://infourok
.ru/konspekit-
uroka-
geometrii-
preobrazovanie
-podobiya-
3729454 html

2.2. | COOTBETCTBEHHBIC 3JIEMEHTHI MOJOOHBIX QUTYD. 2

2.3. | Teopema 0 IPOU3BEICHUH OTPE3KOB XOP/I, 3 https://infourok

TEopeMa O MPOU3BEICHUH OTPE3KOB .ru/prezentaciy

CEKyIIHX, TeOpeMa O KBajpare a-po-geometrii-

KacaTeJIbHOM. na-temu-
proizvedeniya-
otrezkov-hord-
i-sekuschih-
2896250.html

2.4. | IlpuMeHeHnE B pEIICHUU TEOMETPHYCSCKUX 3aa4 4

Htoro no pazpeny:
Pa3nen 3. BekTopsbl
3.1. | OnpeneneHue BEKTOPOB, CIOKEHHE M PA3HOCTh 2 https://www.ya
BEKTOPOB, YMHOYKEHHE BEKTOPA Ha YHCIIO. klass.ru/

3.2. | Ou3HYeCKHii ¥ TeOMETPUUYECKUI CMBICT BEKTOPOB. | 1 https://www.ya
klass.ru/

3.3. | PazjokeHue BEKTOpa MO IBYM HEKOJUTHHEApHBIM | 1 https://resh.edu

BEKTOPaM. .ru/subject/less
on/3038/main/

3.4. | KoopauHatsl BEKTOpA. 2 https://www.ya
klass.ru/

3.5. | CkanspHOe Mpou3BeICHIE BEKTOPOB, €T0 2 https://www.ya

PUMEHECHHUE JUI HAXO0XKICHHS JUTHH U YTIIOB. klass.ru

3.6. | Pemenue 3a1a4 ¢ MOMOIIBIO BEKTOPOB. 2 https://www.ya
klass.ru/

3.7 | IlpumeHeHne BEKTOPOB JUIsl peIICHHUs 3314 2 https://znanio.r

KHMHEMAaTUKH U MCXaHUKHU

u/pub/317




Wtoro no paspeny:

[ 12 |

Paznen 4.I[eKapTOBbl KOOPAUHATHI HA IJIOCKOCTH

4.1.

HeKapTOBI)I KOOPJIMHATHI TOYCK HA IJIOCKOCTH.

4.2.

VYpaBHeHUE NPSIMON.

https://www.ya
klass.ru/p/geo
metria/9-
klass/metod-
koordinat-
9887/uravnenie
-okruzhnosti-
uravnenie-
priamoi-
12247/re-
bbd7dd94-
cd7b-473e-
b426-
96cch9c0efa3

4.3.

VYrioBo#t k03 UITUEHT, TAHTEHC yTiIa HAKJIOHA,
IapajuIeIbHbIE U
[EPIEHIUKYIAPHBIE IIPSIMBIE.

https://infourok
.ru/konspekt-
uroka-uglovoj-
koefficient-
pryamoj-s-
podgotovkoj-k-
oge-
5005776.html

4.4,

VY paBHEHUE OKPYKHOCTH.

https://www.ya
klass.ru/p/geo
metria/9-
klass/metod-
koordinat-
9887/uravnenie
-okruzhnosti-
uravnenie-
priamoi-

12247 [re-
bbd7dd94-
cd7b-473e-
b426-
96cch9c0efa3

4.5.

Haxox1eHnekoop InHaTTOueK
HEepPECeYCHUSIOKPYKHOCTU U MPSIMOH.

https://www.ya
klass.ru/p/geo
metria/9-
klass/metod-
koordinat-
9887/uravnenie
-okruzhnosti-
uravnenie-
priamoi-

12247 /re-
67c5a588-
2bc7-4cc3-
aald-
1f7de1e3b060/
pe?resultld=37




39535245&c=1

4.6. | MetoJ KOOpAMHAT NPY PEIICHHUN TEOMETPUICCKUX | 2 https://resh.edu
3a/1a4. .ru/subject/less
on/3039/start/
4.7. | Ucnomb3oBaHUE METO/Ia KOOPIAUHAT B 2 https://resh.edu
MPAaKTHYECKHX 3a/1a4ax ru/subject/less
on/2508/main/
Hroro mo pazneny: 9

Paznean 5. HpaBl/IJ'[bele MHOI'0OyroJbHUKH. I[.mma OKPYKHOCTH M IJIOIHAAb

1o ae

Kpyra. Beruuciaenue

5.1

HpaBI/IHLHI)Ie MHOT'OYT'OJIbHUKH, BBIYUCIICHUC UX
OJICMCHTOB.

1

https://www.ya
klass.ru/p/geo
metria/9-
klass/dlina-
okruzhnosti-i-
ploshchad-
kruga-
9241/pravilnye

mnogougolniki
-9246/re-
983bb30f-
8304-4d02-
ar39-
40bbh351ch45d

5.2

Yucno pu 1amHa OKpY>KHOCTH.

https://www.ya
klass.ru/p/geo
metria/9-
klass/dlina-
okruzhnosti-i-
ploshchad-
kruga-
9241/dlina-
okruzhnosti-
ploshchad-
kruga-9494/re-
80ba7b3a-
e82c-4b90-
b115-
ed6027b17826

5.3

JIrHa TyTH OKPY>KHOCTH.

https://www.ya
klass.ru/p/geo
metria/9-
klass/dlina-
okruzhnosti-i-
ploshchad-
kruga-
9241/dlina-
okruzhnosti-
ploshchad-
kruga-9494/re-
80ba7b3a-
e82¢-4b90-
b115-




ed6027b17826

5.4

Panguannas mepa yria.

https://resh.edu
.ru/subject/less

on/4733/conspe
ct/

5.5

[Tnomans kpyra u ero 31eMEHTOB (CEKTOpa U
CErMEHTA).

https://www.ya
klass.ru/p/geo
metria/9-
klass/dlina-
okruzhnosti-i-
ploshchad-
kruga-
9241/dlina-
okruzhnosti-
ploshchad-
kruga-9494/re-
80ba7b3a-
e82c-4b90-
b115-
ed6027b17826

5.6

Brruncnenue miomazaei Guryp BKIOYAIOMINX
JJIEMEHTHI KPyTa.

https://resh.edu
.ru/subject/less
on/2514/start/

Wtoro no pazueny:

Paznen 6. JIBuskeHUsI JIOCKOCTH

6.1.

ITonstue o JBHXKCHHUU IIIIOCKOCTH.

https://www.ya
klass.ru/p/geo
metria/9-
klass/dvizhenie

10434/poniatie-
dvizheniia-
simmetriia-
10437/re-
150d4afe-
9334-462c-
abe7-
22a9b9b43f10

6.2.

[TapannenbHblii HEpeHOC, HTOBOPOT U CUMMETPHSL.

https://www.ya
klass.ru/p/geo
metria/9-
klass/dvizhenie

10434/paralleln
yi-perenos-i-
povorot-
9251/re-
35537b4b-
fe94-48de-
8388-
56489h9264e2

6.3.

Ocu ¥ LEHTPBI CUMMETPHH.

https://resh.edu
.ru/subject/less
on/2010/main/




6.4.

[Ipocreiinne NpUMEHEHUS B PEIIEHUH 3a/1a4.

https://infourok
.ru/urok-po-
matematike-
dlya-klassa-
pravilnie-
mnogougolniki
-reshenie-
zadach-
1178089.html

Wroro no pazpeny:

6

Pazgen 7. [loBTopenue, 06001menue, cucTeMaTu3anus 3HAHUI

7.1.

[ToBTOpEHUE OCHOBHBIX OHATHI U METOJIOB
KypcoB 7—9 kiaccoB, 000011eHNE U
cucTeMaTHU3aLMs 3HAHUH.

0.5

https://internetu
rok.ru/lesson/al
gebra/9-
klass/itogovoe-
povtorenie-
kursa-algebry-
9go-
klassa/povtoren
ie-i-
sistematizatsiya
-kursa-algebry-
7-9-klassa-
preobrazovanie
-vyrazheniy
https://www.ya
klass.ru/p/algeb
ra
https://infourok
rufissledovatel
skaya-rabota-
po-matematike-
na-temu-
obobshenie-i-
sistematizaciya
-uchebnogo-
materiala-
kursov-7-9-
klassov-
4314350.html

7.2.

[Ipocreiimue reomeTpudeckue GUTYphl ¥ UX
CBOMCTBA.

0.5

https://resh.edu
.ru/subject/less

on/7285/conspe
ct/

7.3.

I/I3MepeHI/Ie FCOMCTPHUUYCCKHX BCIUYHH.

https://www.ya
klass.ru/p/geo
metria/7-
klass/nachalnye
geometricheski
e-svedeniia-
14930/izmereni
e-otrezkov-i-
uglov-9704/re-




8118f3d0-7a8f-
4f3a-91cc-
9e12cff98c74

7.4.

TpeyronbHuku.

0.5

https://resh.edu
.ru/subject/less
on/2040/start/
https://www.ya
klass.ru/p/geo
metria/9-klass
https://www.ya
klass.ru/p/geo
metria/9-
klass/sootnoshe
niia-mezhdu-
storonami-i-
uglami-
treugolnika-
skaliarnoe-
proizvedeni_-
9222/sootnoshe
niia-mezhdu-
storonami-i-
uglami-
treugolnika-
9281
https://www.ya
klass.by/p/geo
metriya/9-
klass/vpisannye
-i-opisannye-
mnogougolniki

3443/vpisannai
a-i-opisannaia-
okruzhnost-
3450/re-
44a00ffc-ed9c-
4e4f-bb67-
45361f4c6d65

7.5.

[MTapannenbHble U NEPIEHIUKYISPHBIE TIPSIMBIE.

0.25

https://www.ya
klass.by/p/mate
matika/5-
klass/nagliadna
ia-geometriia-
12325/paralleln
ye-i-
perpendikuliarn
ye-priamye-
12353

7.6.

OKpyKHOCTb U KPYT.

0.25

https://www.ya
klass.ru/p/geo
metria/9-
klass/dlina-
okruzhnosti-i-




ploshchad-
kruga-
9241/dlina-
okruzhnosti-
ploshchad-
kruga-9494

1.1

I'eomeTpuueckue nOCTPOCHHUS.

https://infourok
u/urok-
okruzhnost-
geometricheski
e-postroeniya-
4502905.html

7.8.

VYTibl B OKpYKHOCTU. BriicaHHbIE ¥ ONTMCAaHHBIE
OKpPYKHOCTHU
MHOTOYTOJIbHUKOB.

0.5

https://internetu
rok.ru/lesson/g
eometry/8-
klass/effektivn
ye-
kursy/okruzhno
st-i-
mnogougolniki
-chast-2-
tsentralnye-
vpisannye-i-
opisannye-ugly

7.9.

[IpsiMast u OKpPYKHOCTB.

0.25

https://resh.edu
.ru/subject/less
on/3036/main/

7.10.

I‘IGTBIpéX}/l"OJ'IIL,HI/IKI/I. Brnmcannble n onmrcaHHBIE
YCTBIPCXYT'OJIbHUKH.

https://www.ya
klass.ru/p/geo
metria/8-
klass/okruzhno
st-
9230/vpisannali
a-i-opisannaia-
okruzhnosti-
9244/re-
2ace242a-
389d-494a-
acl3-
30973968caf9
https://www.ya
klass.ru/p/geo
metria/8-
klass/okruzhno
st-
9230/vpisannai
a-i-opisannaia-
okruzhnosti-
9244/re-
5¢73536¢-
3e29-4b74-
ae2b-
d6972dadd?2ac

7.11

Teopewma Iludaropa u Hauana

0.5

https://resh.edu




TpUTrOHOMETpUH. Penenne 00X TPEeyrolbHUKOB.

.ru/subject/less
on/1490/main/
https://resh.edu
.ru/subject/less
on/2040/main/
https://resh.edu
.ru/subject/less
on/7314/conspe
ct/

7.12

Hp ABUJIbHBIC MHOTOYT'OJIbHUKH.

0.5

https://resh.edu
ru/subject/less
on/2037/start/

7.13

[TpeobpazoBanus MIOCKOCTH.

0.25

https://resh.edu
ru/subject/less
on/5731/start/2
2407/

7.14

HBwxenus. [Tomobue. Cummerpus.

0.5

https://resh.edu
ru/subject/less
on/3138/start/

7.15

IInomans. Beraucienue mromanei. Ilmomann
NnoJ00HBIX GUryp.

https://resh.edu
.ru/subject/less
on/2013/main/
https://resh.edu
.ru/subject/less
on/1484/main/

7.16

JlexapTOBbI KOOPAMHATHI HA TUIOCKOCTH.

https://resh.edu
ru/subject/less

on/6921/conspe
ct/

7.17

BekTopsl Ha IIOCKOCTH

https://resh.edu
.ru/subject/less
on/2507/main/

Hroro no pazneny:

OBHIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME
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IHOYPOYHOE
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(HauMeHOBaHUE Y4eOHOM M CIUIIINHbI)

9A. 9b. 9B

( xmacc)

[1nanupoBaHe cOCTaBIEHO Ha OCHOBE paboyel mporpaMMbl
OO0 TIpeaAMETyY reoMerpus Juid 7-9 KjiaccoB,  YTBEPKIEHHOM IpukKa3zoM jgupekrtopa HPMOBY
«CansiMckast COII Ne 1» Ne 610 - o oT «30» aBrycra 2022 1.

B cooTtBercTBUM
Proc 000
( ®I'OC HavaabHOTO, OCHOBHOTO, CPEAHEr0 00IIEro 0opa3oBaHus)

YMK

«Anroputm venexa» «Aareopay» A. I'.Mepsiusk, B.b.Ilososckuii u 1p., M.: «Berrana-I'pad», 2020r.
(ykazaTp aBTOpa, H3/1ATENBCTBO, TOJ] U3/IAHHS)

KomnunuecTBo yacoB Bcero: 68, B Henemio 2

Yuurens Hukonaesa 1.H.

. CaneiM

2022 — 2023 y4eOHbIi TO



Nen/ Tema ypoka Koumnuect Hara Buabl, popmnbl
n BO YaCOB | U3y4YeHHH KOHTPOJIS
(mJ1an)
() Q
: )2
2| 2
2| g
= F
: | g
Pazgen 1. Tpuronomerpusi. TeopeMbl KOCHHYCOB H
ciHYycoB. PelieHue TpeyrojibHMKOB.
1. OmnpeneneHne TPUTOHOMETPUIECKUAX (DYHKIIHIA YTII0B OT 06.09
0° mo 180°.
2. OmnpeneneHne TPUTOHOMETPUIECKUX (DYHKIMIA YTII0B OT 08.09
0° mo 180°.
3. KocuHyc 1 CHHYC MPsIMOTO M TYIIOTO YTJIa. 13.09
4. KocuHyc 1 cCHHYC MPsIMOTO M TYIIOTO YTJIa. 15.09
5. Teopema KOCHHYCOB. 20.09
6. Teopema KOCHHYCOB. 22.09
7. (O600mEnHas) TeOpeMa CUHYCOB (C paanycoM 27.09
OTIMCAHHOM OKPY>KHOCTH).
8. (O600mEnHas) TeopeMa CHHYCOB (C panycoM 29.09
OTIMCAHHOM OKPY)KHOCTH).
9. Haxosxienue e CTOPOH U BEJIMYWH YTII0B 04.10
TPEYrOJILHUKOB.
10. dopmyria mIoIaan TPEyroJbHUKA Yepe3 IBE CTOPOHBI 06.10
Y YTOJI MEXTy HUMH.
11. dopmyria mIoIaan TPEyroJbHUKA Yepe3 IBE CTOPOHBI 11.10
Y YTOJI MEXJTy HUMH.
12. | ®opmyna miIomaam YeThIpEXYyroJibHUKA Yepe3 ero 13.10
JIMArOHAJIH U YTOJI MEXKTy HUMH.
13. | ®opmyna miIomaan YeThIpEXYroIbHUKA Yepe3 ero
JTUAroHAIIA U yroJl Mexx 1y HUMH. [loaroroBka k 18.10
KOHTPOJILHOH paboTe.
14. | [IpakTHueckoe MPUMEHEHHUE TOKa3aHHBIX TEOPEM. 20.10
15. | Konmponvnas paboma Ne 1 no meme 1 KontponbHas
«Tpuconomempusa. Teopemol KOCUHYCO8 U CUHYCOS. 25.10 pabota
Pewienue mpeyzonbHuKosy.
16. | AHanu3 KOHTPOJBHOU paboThl. [IpakTHueckoe 27.10
MIPUMEHEHHE JOKAa3aHHBIX TEOPEM.
Pa3nea 2. IlpeoGpa3osanue nogodusi. Merpuyeckue
COOTHOLIEHHUS B OKPYKHOCTH.
17. | Ilonarue o npeoOpazoBaHUU OO0 08.11
18. | CoOTBETCTBEHHBIE HJIEMEHTHI M0JIOOHBIX (GUTYD. 10.11
19. | CooTBETCTBEHHBIE HJIEMEHTHI M0I0OHBIX (PUTYD. 15.11
20. | Teopema o MpoOU3BEJCHUN OTPE3KOB XOPI. 17.11
21. | Teopema 0 MpOU3BEICHUHU OTPE3KOB CEKYIIMX. 22.11
22. | Teopema 0 KBaJiparTe KacaTelbHOM. 24.11
23. | Ilpumenenue nmpeobpa3oBaHus MoA00OUs B pEIICHUU 29.11




TCOMCTPHUUYCCKUX 3aaa4.

24. | llpuMeHeHrEe METPUIECKIX COOTHOIICHUH B 01.12
OKPY>XHOCTH B PEIICHUN FT€OMETPUYECKUX 3a/1a4.

25. | Pemennue 3amau mo reme «lIpeobpazoBanue moaoous. 06.12
MeTtpruecKkue COOTHONICHHS B OKPYKHOCTHY. '

26. | Konmponvuas paboma Ne2 no meme KontponbHas
«Ilpeoopazosanue nodoous. Mempuueckue 08.12 paborta
COOMHOULEHUS 8 OKPYHCHOCHU .

Pa3nes 3. BekTopsl.

27. | AHanmu3 KOHTPOJBHOH paboThl. Ompeienenne BeKTOpOB, 13.12
CII0’)KEHUE W Pa3HOCTh BEKTOPOB.

28. | YMHOXEHUE BEKTOpa HA YUCIIO. 15.12

29. | ®usnyecknuil ¥ TeOMETPUIECKUN CMBICI BEKTOPOB. 20.12

30. | PaznmoxeHue BeKTOpA IO IBYM HEKOJUTMHEAPHBIM 2912
BEKTOPaM.

31. | KoopawHAaThl BEKTOpA. 27.12

32. | KoopauHaThl BEKTOpA. 27.12

33. | CkansipHOE MMPOU3BENICHHE BEKTOPOB, €ro MPHUMEHEHHE 10.01
JUTsl HAXOXKICHUS JUTHH U YTJIOB.

34. CkaysipHO€ MPOU3BE/ICHNE BEKTOPOB, €ro MPUMEHEHNE 12.01
JUTsl HAXOKICHUS JUTMH U YTJIOB.

35. Pemenne 3a1a4 ¢ moOMOIIBIO BEKTOPOB. 17.01

36. Pemenne 3aga4 ¢ mOMOIIBIO BEKTOPOB. 19.01

37. [IpuMeHeHre BEKTOPOB ISl PEIISHUS 3a/1a4 2401
KMHEMATUKHU U MEXaHUKH.

38. | Konmponvnas paooma Ne 3 no meme «Bekmopuiy. 26.01 KontponbHas

' paborta

Pasznen 4. /lekapToBbl KOOPAMHATHI HA MJIOCKOCTH.

39. | AHanu3 KOHTPOJBHOU paboThl. J{eKapTOBBI KOOPAUHATHI 3101
TOYEK Ha IJIOCKOCTH.

40. | YpaBHEeHHE IPSIMOM. 02.02

41. | YrioBoit k03 GUIIUEHT, TAHTEHC YIJIa HAKJIOHA, 07.02
napajulesibHble U MEePIeHIUKYISPHbIC MTPSIMBIE.

42. | YpaBHEHHE OKPYKHOCTH. 09.02

43. | HaxoxaeHue KOOpAMHAT TOYEK IMePECeUeHus: OKPYKHOC
TH U TIPSIMOM.

44. | MeToa KOOpAMHAT MIPU PEIICHUU T€OMETPUUECKIX 14.02
3a/ad.

45. | MeToa KOOpAMHAT MPU PEIICHUU T€OMETPUIECKIX 16.02
3ajad.

46. | Mcnonp3oBaHME METOAA KOOPAUHAT B MPAKTUYECKUX 21.02
3aayax.

47. | Konmponvnas paboma Ned no meme «/lexapmoesnl 2202 KoHTposbHas
KOOPOUHAMbL HA NJIOCKOCHUY. ' pabota

48. | AHayiu3 KOHTPOJIbHOU paboThl. [IpaBuibHbIe 28.02
MHOTOYT'OJIbHUKH, BBIYHUCIICHUE UX IIEMEHTOB.

49. | Yncno p v AnMHA OKPYXHOCTH. 02.03

50. | AnuHa 1yru OKpY>KHOCTH. 07.03

51. | Paguannas mepa yria. 09.03




52.

[Tnomrans Kpyra ¥ €ro 3IeMEHTOB (CeKTopa U

14.03

CErMEHTA).

53. | Beriuucnenwue miomaaei Guryp, BKIFOYAOMINX 16.03
AJIEMEHTHI KpyTa.

4. | Konmponvnas paooma Ne5 no meme «Ilpasunvnote KonTposibHas
MHO20y201bHUKU. [ITUHA OKPYHCHOCU U NIIOWAOD 21.03 pabota
Kpyza. Botuucnenue naoujadeiny.

55. AHanmm3 KOHTPOJIBHOU paboThl. Beruncnenue miomanei 23.03
(buryp, BKIIOYAIOMINX 3JIEMEHTHI KpyTa. '

56. | IloHsiTHe O NBMKEHUH TIOCKOCTH. 04.04

57. | [lapannenbHBIH TEpeHOC, TOBOPOT U CHMMETPHSL. 06.04

58. | INapamtenpHBINA MEPEHOC, IIOBOPOT H CHMMETPHSL. 11.04

59. | Ocu u HeHTPBI CHMMETPHH. 13.04

60. | [Ipocreiimme npuMeHEHNsI B PEIICHUN 3a/1a4. 18.04

61. | [Ipocreiimme npuMeHEHHsI B PEIICHUHN 3a/1a4. 20.04

62. [ToBTOpEHNE OCHOBHBIX MOHSITHI U METOJIOB KYpCOB 7—
9 ximaccoB, 0000IIeHNE U CUCTEMATH3aI1s 3HAHUH. 27.04
[Ipocreiinme reomerprueckrue GUTypbl U UX CBOICTBA.

63. Tpeyronbauku. Teopema [Tudaropa u Havama 03.05
TpuroHoMeTpuu. Penienrie 061X TpeyroabHUKOB. '

64. OKpYXHOCTb U KPYT. YTJIbl B OKPY’KHOCTH. Brincanublie
Y OTIMCAHHBIC OKPY>KHOCTH MHOTOYTOJILHUKOB. [Ipsimas 04.05
U OKPY>KHOCTb.

65. UeTbIpEXyrobHUKH. BrircaHHbIe U OITMCAaHHBIC 10.05
YEeThIPEXYrOJIbHUKH.

66. | Hmozosas konmponvHnas paboma. 11.05 KontponbHas

' paborta

67. AHanmm3 KOHTPOJBbHOU paboThl. [lnomans. Beranucienne 16.05
momanei. [lnomanu nogoO6HbIX GuUryp. '

68. | IIpoMmexyrodHas aTTecTaius 3a Kypc 9 kiacca. 18.05




