


INOACHUTEJIBHASA 3ATINCKA
OBLIAA XAPAKTEPUCTHUKA YYEBHOT'O KYPCA "I'EOMETPUA"

Pabouass mporpamma mo yueOHOMY Kypcy "I'eomerpusa" mis oOywarommxcs 7-9 KiaccoB
pa3pabotana Ha ocHoBe denepasbHOTO TOCYAAPCTBEHHOTO OOpPa30BAaTEIBHOIO CTaHAAPTa
OCHOBHOTO 00m1ero o0pa3oBaHus C YY4€TOM U COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH,
OPEIbABISEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, M TPAJUIMNA POCCHUCKOTO 0Opa3oBaHMUs,
KOTOpBIE 00€CIeYNBAIOT OBJIAICHUE KIIFOUEBBIMU KOMITETEHIIUSIMH, COCTABJIAIOIIMMU OCHOBY IS
HEMPEPHIBHOTO OOpa30BaHMsI M CAaMOPa3BUTHS, a TaKKe IEIOCTHOCTh OOMIEKYJIbTYpPHOTO,
JMYHOCTHOTO M TIO3HABATEIHLHOTO pPa3BUTHS oOyuaromuxcs. B mporpamme yuTeHbl HlieW U
nosiockeHus: KoHIlenuu pa3BuThs MareMaTu4eckoro oopasoBanus B Poccuiickoii denepanuu.
B snoxy mudposoit Tpanchopmanuu Bcex cdep 4YeNnoBEYECKOM eATeIbHOCTH HEBO3MOXKHO
CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 0a30BOil MaTeMaTHYeCKOH IMOJTOTOBKH.
VYKe B IIKOJIE MATEMATHKA CIIYXKUT OIIOPHBIM MPEIMETOM JIJI U3yYEHUsI CMEKHBIX TUCLUILINH, a
[OCJ€ IIKOJIBI pealbHOW HEO0OXOAMMOCTBIO CTAHOBUTCS HENpEphIBHOE OOpa3oBaHHE, YTO
TpeOyeT TMOJHOLEHHOW 0a30Boil 00I1e00pa3oBaTeIbHONM TMOATOTOBKM, B TOM 4YHUCIE U
MaTE€MaTUYECKON.

D10 00YCNOBIEHO TeM, YTO B HAIlM JHA PacTET 4YuCIO mpodeccuil, CBA3aHHBIX C
HETIOCPEJCTBEHHBIM TNPUMEHEHHEM MAaTeMaTHKH: U B cdepe dKOHOMHKH, U B Ou3Hece, U B
TEXHOJIOTMYECKHX O00JIacTsAX, M Jaxe B rymaHuTapHbix cdepax. Takum oOpa3zom, Kpyr
IIKOJIbHUKOB, JJI1 KOTOPBIX MaT€MaTUKa MOXKET CTaTh 3HAUUMBIM NIPEAMETOM, PaCIIUPAETCS.

[IpakTuueckass MOJE3HOCTh MaTEeMaTHUKW OOYCIIOBJIEHA TeM, 4TO €€ MPEeAMETOM SIBISIOTCS
¢dyHaaMeHTalbHBIE CTPYKTYpPHI HAIIEr0 MHpPA: MPOCTPAHCTBEHHBIE (POPMBI M KOJINYECTBEHHBIE
OTHOLLEHUSI OT MPOCTEUILINX, YCBAUBAEMBIX B HEMOCPEACTBEHHOM OIIBITE, IO JOCTaTOYHO
CIIOXKHBIX, HEOOXOJMMBIX Ul Pa3BUTHSA HAyYHBIX W NPUKIATHBIX HJeH. be3 KOHKpeTHBIX
MaTeMaTUYeCKUX 3HAHUW 3aTPyJHEHO NMOHMMAaHHE MPUHLUIIOB YCTPOWCTBA M HMCIHOJIb30BaHUS
COBPEMEHHOM TEXHUKH, BOCIPUATUE M HMHTEpPHpPETaluss pa3HOOOpa3HOW COLMAIIBHOM,
SKOHOMHYECKOH, MOMUTHYeCKON nHpopmanuu, Manodh(ekTUBHA MOBCEIHEBHAS MPAKTUYECKas
JesTeNIbHOCTh. KakoMy uenoBeKy B CBOEH JKHM3HM IPHUXOAWUTCS BBIIOIHATH pacuérel U
COCTaBJIATh AITOPUTMBbI, HAXOJUTh U MIPUMEHATH (POPMYIIbI, BIAJAETh MPAKTUYECKUMHU NTPHUEMaMU
F€OMETPUUECKUX H3MEpPEHUI M MOCTPOEHUH, YUTaTh MH(OPMALNIO, NMPEACTABICHHYIO B BUJE
TabnauIL, auarpaMM U TIpadUKOB, >XUTb B YCIOBUSAX HEOINPENCIEHHOCTH U IOHUMATh
BEPOSATHOCTHBIN XapakTep CIIy4alHbIX COOBITHI.

OnHOBpEMEHHO C pacuIMpeHueM cdep NpUMEHEHHs MAaTeMaTHKH B COBPEMEHHOM OOIIecTBE
BcE€ Oosiee BaXXHbIM CTAaHOBHUTCS MaTEMaTHUYECKUH CTHJIb MBIIUIEHUS, MPOSBISAIOLIMNCT B
OINpeACIEHHBIX YMCTBEHHBIX HaBbIKaxX. B mporecce u3yueHus MaTeMaTUKK B apceHall IPUEMOB U
METOJIOB MBILUICHHS YeJIOBEKa €CTECTBEHHBIM 00pa30M BKIIIOYAIOTCA MHIYKIUS U ACTyKLuS,
o0oOmIeHne W KOHKPETH3alMsi, aHalu3 M CHHTe3, Kiaccu(uKalus W cucTeMaTH3alus,
abctparupoBanre M aHajorus. OOBEKTHl MaTEeMAaTUYECKUX YMO3AKIIOUEHHM, MpaBuiIa HX
KOHCTPYUPOBAHMSI PACKPBIBAIOT MEXAaHU3M JIOTHUECKUX MOCTPOCHUH, CIOCOOCTBYIOT BBIPaOOTKE
yMeHusl (OpMyIHpOBaTh, OOOCHOBBIBATh U JIOKA3bIBaTh CYKICHHS, TEM CaMbIM Ppa3BUBAIOT
JOTMYecKoe MbllUieHHe. Beaymas ponb NpUHAAIEKUT MareMaTMke U B (DOPMUPOBAHUU
AITOPUTMUYECKOW KOMIIOHEHTHI MBIIIIEHUS U BOCIUTAHUM YMEHHM JeHCTBOBATH IO 33JaHHBIM
aIropuTMaM, COBEPLIEHCTBOBATH M3BECTHBIE U KOHCTPYHMPOBATh HOBbIE. B mponecce pemreHus
3aJa4 — OCHOBOM yueOHOH NesATeThbHOCTH Ha YpOKaX MaTeMaTHKH — pPa3BUBAIOTCS TaKkKe
TBOpYECKasl U MPUKJIaHAS] CTOPOHBI MBIIIIJICHHS.

OOyuenne MaTeMaTuke JaéT BO3MOXKHOCTh pa3BUBaTh Yy OOydYalIUXcs TOYHYIO,
paloHaIbHYI0 U HHPOPMATUBHYIO peUb, yMEHHE OTOMpPaTh Hanbosiee MOIXOAIINE SA3bIKOBBIE,
CHUMBOJIMUYECKHE, TpaUuecKue CpelicTBa JUIs BBIPAKEHUS CYXIECHHM W HaIAJHOTO HX
Mpe/ICTaBICHHUS.

Heo6XxoauMbIM KOMITIOHEHTOM OOIIeH KyJIbTypbl B COBPEMEHHOM TOJIKOBAHUM SIBIISETCS
oOmiee 3HAKOMCTBO C METOJAMU MO3HAHUS JEUCTBUTEIBHOCTH, MPEACTABICHUE O MpEeAMETe U
METOJIaX MATEMaTUKH, UX OTIIMUMI OT METOJOB APYTUX €CTECTBEHHBIX U I'YMaHUTApHBIX HayK,



00 0COOEHHOCTSIX MPUMEHEHHS MaTeMaTHUKU IS PEIIeHUS HAayYHBIX M TNPHUKIAJHBIX 3a]ad.
Takum 00pa3om, MareMaTnueckoe oOpa3oBaHHE BHOCHT CBOW BKJIaa B (hOPMHPOBAHHE OOIICH
KYJIBTYpbI U€JIOBEKa.

N3ydyeHne MaTeMaTHKU TakKXe CIOCOOCTBYET JCTETUYECKOMY BOCIHTAHHUIO 4YEIIOBEKa,
NOHMMAHHIO  KpacoTbl M  M35ALIECTBA MAaTEMAaTUYECKUX  PACCYKICHHUH, BOCIPHUSATHIO
reoMeTpuuecKux GopM, YCBOCHHUIO 1€ CUMMETPHUH.

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA "I'EOMETPUA"

«MarteMaTHKy y’Ke€ 3aTeM YYUTh HaJ0, YTO OHA YM B MOPSAOK IPUBOIUT», — IHUCAIl BEIUKUN
pycckuil yuyenbli Muxaun BacuibeBuu JlomoHOCOB. I B 3TOM COCTOMT OJHA U3 JBYX lieJiel
00y4eHHUsI T€OMETPUU KaK COCTAaBHOM YacCTH MAaTEMaTHKHU B ILKOJE. DTOW L€ COOTBETCTBYET
JoKa3zaTeNnbHass JUHUS TpernogaBaHus reomerpun. Clrenys mpeacTaBieHHOW paboueit
nporpaMMe, Ha4yMHAs C CEIbMOrO Kjacca Ha ypOKax TEeOMETpUHM OOYyYaroIIMHCS YUHUTCS
MIPOBOJIUTH JTOKA3aTEJIbHBIE PACCYKJEHHUS, CTPOUTh JOTMYECKHE YMO3AKIIFOUEHUS, JOKa3bIBaTh
VCTUHHBIEC YTBEP)KIEHUS U CTPOUTH KOHTP IPUMEpPHI K JIOKHBIM, IIPOBOJUTH PACCYKIEHUS OT
«TPOTUBHOIO», OTJIMYATh CBOMCTBA OT MPHU3HAKOB, (HOPMYIHPOBATH OOpATHBIE YTBEP)KIICHUSI.
VYueHuk, OBIAACBIIMN HCKYCCTBOM pacCyXaaTh, OyAeT NPUMEHSTh €ro M B OKpYXarolen
JKU3HHU.

Kaxk nucan reomerp u neparor Mrops @enoposuy llapeirus, «1:01pM1u, TOHUMAKOIUMU, YTO
TaKo€ J0Ka3aTeJIbCTBO, TPYIHO M Ja)Xe HEBO3MOXXHO MaHUITyJIUpOBaTb». M B 3TOM COCTOUT
BaXHOE BOCHUTATEJIbHOE 3HAUEHHE WU3YUYEHMs] T€OMETpPUH, IPUCYILIEE UMEHHO OTEYECTBEHHOM
MaTeMaTU4yecKor Ikoyie. BMecre ¢ TeM aBTOpbI HpPOrpaMMbl MPEIOCTEPErar0T YUUTENs OT
U3JMIIHET0 (opManu3Ma, OCOOCHHO B OTHOIIGHWHM Hadal H OCHOBAHWUH T'€OMETPHH.
O®paniy3ckuii Marematuk JKan J[pbenoHHE 1O 3TOMY MOBOAY BbICKa3zancs Tak: «UTo kacaercs
JIIMKaTHOM MpoOJeMbl BBEJCHHUS «aKCUOM», TO MHE Ka)KE€TCS, YTO Ha MEPBBIX MOpax HYXKHO
BOOOIIe n30eraTb MPOU3HOCUTH Camo 3TO cioBO. C Ipyroi ke CTOPOHBI, HE CIeAyeT YIMycKaTh
HU OJIHOM BO3MOXXHOCTH JIaBaTh NMPUMEPHI JIOTHYECKUX 3aKIIOYCHUH, KOTOPBIE Kyaa B OOJbIIei
Mepe, YeM HUJed aKCUOM, SBISIOTCA WCTUHHBIMM W €IMHCTBEHHBIMU JIBUTaTEISIMU
MaTEMaTUYECKOTO MBILIUICHUS.

Bropo#i 1nenpt0 M3yd4eHHs I'€OMETPHUM SIBIISIETCSl MCIIOJIBb30BaHHE €€ KaK MHCTPYMEHTA IIPH
pelIeHNH KaK MaTeMaTH4YeCKUX, TaK M MPaKTHUYECKUX 3a/ay, BCTPEUaIoLUXCs B pealbHOU
#HU3HU. OKOHUMBUIMHA KypC T€OMETPUM HIKOJBHHUK JIOJDKEH OBITh B COCTOSHHMM ONpEAEIUTH
reOMEeTPUUECKYI0 (DUrypy, OMHMCaTh CIOBAMU JAHHBIA 4YepTEX WM PUCYHOK, HAWTH IUIOIIA[b
3eMENbHOTO YYacTKa, paccuuTaTh HEOOXOAMMYIO [UIMHY ONTOBOJIOKOHHOTO Ka0ens Win
TpeOyemble pa3Mephl rapaxa Jjisi aBTOMOOUIISl. DTOMY COOTBETCTBYET BTOpPasi, BBIUUCIUTENbHAS
JUHUS B M3Y4YEHMHM IeOMETpUM B 1IKoje. /laHHas npakTudeckas JIMHUS SIBISIETCS HE MEHEe
BaxHOM, yeM nepsad. Emé Ilnaton npeanuceiBai, utoObl «rpaxaane [IpekpacHoro ropoaa HU B
KOEM cllyyae He OCTaBJISUIM T€OMETPUIO, Beb HEMAIOBAXXHO JaXe MOO0YHOE €€ MPUMEHEHUE —
B BOGHHOM JIeJI€ /1a, BIIPOYEM, U BO BCEX HayKax — JUJISl JIYUILEro UX YCBOEHUS: MbI BEb 3HAEM,
Kakasg OECKOHEYHas pa3HHUIla CYIIECTBYET MEXIy YEJIOBEKOM IPHYACTHBIM K TE€OMETpUU U
HENpPUYaCTHBIM». [l 3TOro y4yuTento peKOMeHIyeTcsi MoAOduparTh 3ajauyd MPaKTUYECKOTrOo
XapakTepa UId pacCMaTpPUBAEMBIX TEM, YYHUTb JETE€d CTPOUTh MaTeMaTHYEeCKHE MOIENN
peasbHbIX JKU3HEHHBIX CHUTYyallMi, NPOBOJIWUTH BBIYMCICHUS U OIEHUBATh aJEeKBAaTHOCTH
IIOJIyUEHHOro pe3ynbrara. KpailiHe BaXXHO MNOMYEPKUBATh CBSI3U TE€OMETPUU C JIPYTUMU
npeaMeTaMi, MOTUBUPOBATh UCIOJIb30BATh OMPEAEICHUs TeOMETPUIECKUX (UTYyp U MOHSATHH,
JEMOHCTPHUPOBATh IPUMEHEHUE MOJYyUSHHBIX YMEHUH B GU3MKe U TEXHHUKE. DTH CBSI3U Haubouee
ApKO BUIHBI B TeMax «Bektopsl», « Tpuronomerpuueckue cooTHOIEHU», «MeTo KoopauHaT»
u «Teopema ITucdaropay.

®opmbl yuéTa padoydeil mporpaMMbl BOCIIMTAHMS B padoueil mporpamme
PabouasiiporpaMmMa BOCIIUTAHHUS LIKOJIBI PEATU3yeTCs B TOM YHCIIE U Yepe3 UCIOIb30BaAHUE
BOCIIUTATEIbHOIO MOTEHIINAJIA YPOKOB T€OMETPHUH. JTa paboTa OCYIIECTBIISAETCS B CIEIYIOLINX
dopmax:



- [ToOyxnenne oOyvaronuxcs coo0aTh HAa YpOKE OOIENPUHATHIC HOPMBI ITOBEICHHS,
npaBujIa OOIIEHUS CO CTapIIUMU (TIEAarornuecKuMu pabOTHUKAMH) U CBEPCTHUKAMU
(0OyJarommuMHuCst ), TPUHIUITBI Y9eOHOU JUCIIUIUIMHBI U CAMOOPTaHU3aIINH.

- IlpuBneyeHre BHUMaHUS 00YYAIOIIKUXCS K IEHHOCTHOMY aCIEeKTY M3Y4aeMbIX Ha ypoKax
MIPEIMETOB, SIBIICHUH, COOBITUH Yepes:

e oOpamieHre BHUMaHHS Ha HPABCTBEHHbIE AaCHEKThl HAYYHBIX OTKPBITHH, KOTOpPbIE
U3Y4aloTCs B JAHHBII MOMEHT Ha YPOKE; Ha IpPEACTaBUTEIEM YUEHBIX, CBSI3aHHBIX C
M3Yy4aeMbIMH B JIaHHBII MOMEHT TeMaMH, Ha TOT BKJIa/l, KOTOPBI OHU BHECIIU B Pa3BUTHUE
HaIIel CTpaHbl M MUPA, HA IOCTONHBIC MOPAXKAHUS TPUMEPHI UX JKU3HH, HA MOTHUBBI UX
MOCTYIKOB;

® CIIOJIb30BAHME BOCIIUTATEJIBHBIX BO3MOYKHOCTEW COAEpX aHUS y4eOHOro mpeamera s
dbopMUPOBaHUS Y 00YUAIONINXCS POCCUUCKUX TPAAUIIMOHHBIX JYXOBHOHPABCTBEHHBIX U
COLIMOKYJIbTYPHBIX IIEHHOCTEH uepe3 MoaA0Op COOTBETCTBYIOIIMX 3a/ay Ui pelIeHHUs,
IPOOJIEMHBIX CUTYyalUi 1715 00CYKIEHMsI B KJ1acce

® BKJIIOYEHHE B YPOK HUIPOBBIX IMPOLEAYp, KOTOPbIE MOMOTalOT MOJAEPKaTh MOTHBAIUIO
o0ydaromuxcsi K TMOTYYCHHUIO 3HAHWM, HANIaXKUBAHUIO MO3UTHBHBIX MEXKITHYHOCTHBIX
OTHOIIEHWI B KJacce, IMOMOTAa0T YCTAaHOBJICHHIO TOOPOXKEIAaTeNbHON aTtMocepbl BO
BpEMsI ypoKa.

® [pUMEHEHHWE Ha YPOKE WMHTEPAKTUBHBIX (opM  paboOThl, CTUMYIUPYIOIIUX
MI03HABATEIBHYIO MOTHBAILINIO 00yJYaroInXCs;

e T[pUMEHEHHE TPYNIoBOil padoTel UM paboOThl B Mapax, KOTOpPhIE CIOCOOCTBYIOT
Pa3BUTHIO HABBIKOB KOMAaH/IHOM pabOThI M B3aUMOACHCTBHIO C IPYTUMH 00Y4arOIIUMUCS.

e BbIOOp U HCHOJIB30BAaHUE HA YPOKAaX METO/IOB, METOAMK, TEXHOJIOIMH, OKa3bIBAIOIIKX
BOCIIMTATEIbHOE BO3JEHCTBHE HAa JMUYHOCTH B COOTBETCTBUM C BOCHUTATEJIbHBIM
U7eanoMm, elbio U 3a1a4aMH BOCIIUTAHUS;

® UHUIMHPOBAHUE M MOAJIEPKKA UCCIEIOBATEIBCKON NESITEIbHOCTH IKOJILHIUKOB B (hopme
BKJIIOUEHUS B YPOK pAa3JIMYHBIX MCCIEAOBATEIbCKUX 3aJaHUA W 3aJad, 4TO JaeT
BO3MOXXHOCTh OOYYalOIUMCSl TPUOOPECTH HABBIKM CAMOCTOSTEIHLHOTO PEIICHUS
TEOPETUYECKONH MPOOJIEMBbl, T€HEPUPOBAaHUS U O(OPMIIEHUS COOCTBEHHBIX THIIOTE3,
YBOXHUTEILHOTO  OTHONIGHHS K  YYXUM  HUJesM, MYOJIHMYHOTO  BBICTYILUICHUS,
apryMEHTUPOBAHHS U OTCTANBAHUS CBOCH TOYKH 3PCHHSI,

® YCTaHOBJEHUE YBAXXUTEIbHBIX, JOBEPUTEIbHBIX, HEPOPMAIbHBIX OTHOIICHHH MEXIY
YUHTENIEM U YYEHUKAMHU, CO3/IaHHE Ha YPOKaX AIMOLIMOHAIbHO-KOM(POPTHON CPEIBI.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIV/TAHE

CornacHo yuyebHOMYy TUIaHy B 7—9 Kkiaccax wu3yudaercs ydeOHbIM Kypc «['eomerpusi»,
KOTOPBIN BKJIIOUYAET CIEAYIOIINE OCHOBHBIE pa3zielibl conepxkanusi: «['eomerpuueckue GUrypsl u
UX CBOMCTBay», «/3MepeHne reoMeTpruuecKux BEIMUMHY», a TaKxke «JlekapToBbl KOOPAMHATHI Ha
TJIOCKOCTHY, «BekTops», «/[Bukenus mnockoctu» u «I[IpeoOpazoBanus mogo0usy.

Y4eOHbIi TTaH TpeaycMaTpUBAeT M3YUEHHE TeOMETpUU Ha 0a30BOM YPOBHE, MCXOMS U3 HE
MeHee 68 yueOHBIX 4acoB B y4eOHOM TOAly, BCETO 3a TpU roja o0yueHus — He MeHee 204 gacos.

l. COJAEPKAHUE YYEBHOI'O KYPCA "TEOMETPUSA"

7 KJIACC

Havanpubie monsiTuss reomerpuu. Touka, mnpsmMas, OTpe3oK, Jyd. Yroia. Buasl yrios.
BeprukaneHele u  cMmexHble yriel. buccekrpuca yrima.  JlomaHas, MHOIOYTOJIBHHK.
[TapanmienbHOCTh U NEPIEHANKYISIPHOCTD IPSIMbIX.

Cummerpuunsle ¢urypbl. OCHOBHbBIE CBOICTBa OceBOM cuMMeTpuu. [Ipumepsl cuMMeTpHH B
OKpY’KaroIlleM MHUpe.



OcCHOBHBIE ITOCTPOECHHSI C TIOMOIIBIO LUPKYJS U JUHEHKU. TpeyronbHUK. Beicora, Meauana,
OuccekTpuca, UX CBOMCTRBA.

PaBHOOEIpeHHBIN U paBHOCTOPOHHUM TPEyrojibHUKH. HepaBeHCTBO TpeyroabHHUKA.

CpoiicTBa M  mNpU3HAKW  paBHOOEIPEHHOro  TpeyronbHUKa. [Ipu3HakuM  paBeHCTBa
TPEYrOJIbHUKOB.

CpolicTBa M NPU3HAKY NapajuIeabHbIX NpsAMbIX. CymMMa yrioB TpeyroibHUKa. BHeniHue yribl
TPEYroJIbHUKA.

[IpsmoyronbHblii  TpeyrosbHUK. (CBOWCTBO MeEIUaHbBl IPSIMOYTOJIBHOIO TPEYrOJIbHHKA,
NPOBEACHHOM K runoreHyse. [IpusHaku paBeHCTBA IIPSAMOYIOJIBHBIX — TPEYrOJIBHUKOB.
[IpsaMOyrobHBIN TPEYTrOIBHUK C YTI0M B 30°.

HepaBeHcTBa B reoMeTpuu: HEPaBEHCTBO TPEYIrOJIbHHKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
TeopeMa o 0oJIbIIeM yriie U O0oNblIeH CTOpOHe TpeyroyibHUKa. [lepneHuKysp 1 HaKJIOHHAs.

I'eomeTpuueckoe MecTo Touek. buccekrpuca yria U cepeiMHHBIN NEPIEHIUKYISIP K OTPE3KY
KaK N€OMETPUYECKHE MECTA TOYEK.

OKpy’>KHOCTb M KpYT, XOp/ia U AMAMETP, UX CBOWCTBA. B3auMHOe paciiosokeHne OKpyKHOCTH
u npsamoin. KacarenbHas M cekymias K OKpPYKHOCTH. OKpYKHOCTb, BIMCAaHHas B YIoJl.
BnucanHas u onycaHHas OKPY>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

UYereipéxyronbHuku. [lapamnenorpamm, ero npusHaku M CcBOWCTBAa. YacTHble ciydau
napajuleJorpaMMoB (IIPSAMOYTOJIBHUK, POMO, KBajJpar), X IpHU3HAKuU U cBoMcTBa. Tpamenus,
paBHOOOKas Tpaneuus, e€ cBoiicTBa 1 pu3Haku. [IpsMoyronbHas Tpanenus.

Meron ynBoenuss menuasbl. lleHTpanbHas cumMmerpus. Teopema Paneca u TeopeMa O
IIPONOPLUOHAIIBHBIX OTPE3KAX.

CpenHue TMHUU TPEeyroibHUKA U Tpanenuu. L{enTp Macc TpeyroyibHUKa.

[Tonobue TpeyronbHUKOB, KOdpduiment mnonodus. I[IpuzHaku momoOus TPEyrolbHUKOB.
[TpumeHneHne no100ust pU peIeHUH IPAKTUUECKUX 3ajau.

CpoiictBa momaneit reomerpudeckux ¢uryp. dopmynsl Ui IUIOIIAAM TPEYrojbHHKA,
napajuiesiorpaMma, pomoOa u tpanenun. OTHOIIEHHUE IIOMAACH MOT00HBIX puryp.

Beruucnenue miomanei TpeyrolbHMKOB U MHOTOYT'OJIbHUKOB Ha KJleT4aTol Oymare.

Teopema [Iudaropa. Ilpumenenue reopems! [ludaropa npu pemeHnn NpakKTHUECKUX 3aad.

CHHyC, KOCHHYC, TaHI'€HC OCTpPOr0 YyIJIa NpPSIMOYTOJBHOTO TpeyroiapHuka. OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKIECTBO. TpuroHoMerpuueckre GpyHkuu yrios B 30°, 45° u 60°.

BrncaHHble M LEHTpalbHBIE YIUIBI, YTOJI MEXAY KacaTelbHOM M XOpHOH. YTIUIBI MEXIY
XopAaMM UM CEeKylmMMH. BrucanHble U onucaHHbIE YETBIPEXYTOJbHUKH. B3aummHoe
pacrioyio’)keHre ABYX OKpykHocTed. Kacanue oxpyxnocteil. OOmue KacarelbHble K JABYM
OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, tauresc yriaoB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOXKJECTBO.
DopMyibl IPUBEACHHUS.

Pemenue TpeyronbHUKOB. Teopema KOCHHYCOB U T€OpeMa CUHYCOB. PellleHne npakTHYecKux
3a/1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanne mogobus. [logodre COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 NpPOU3BENEHUH OTPE3KOB XOPJ, TEOPEMBI O NMPOU3BEIEHUM OTPE3KOB CEKYIIUX,
TeopeMa O KBaJipaTe KacaTeIbHOM.

Bekrop, mmmMHa (MOXIydb) BEKTOpA, COHAIPABIEHHBIE BEKTOPbI, MHPOTHBOIOJIOKHO
HaIpaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PaBEHCTBO BEKTOPOB, OIEpallMd HaJ
BEKTOpaMHU. Pa3nokeHue BeKTOpa 1o JByM HEKOJUIMHEAapHbIM BekTopaMm. KoopauHaTel BEKTOpa.
CkanspHoe Mpou3BeIeHHE BEKTOPOB, IPUMEHEHHUE 71l HaX0KJI€HUS JJIUH U YTJIOB.

JlexapToBbl KOOPJAMHATHI HA TIOCKOCTH. YPaBHEHMsI NPSMOM U OKPYKHOCTH B KOOpAMHATAX,
nepecedeHre OKpyKHOCTe! U MpAMbIX. MeTo] KOOpIMHAT U €Tro IPUMEHEHHE.

[IpaBuiibHBIE MHOTOYTOJBHUKH. JnMHA OKpyXHOCTH. I'pagycHas W panuaHHas Mepa yria,
BBIUKCJIEHHE JUIMH OYyT OKpykHOCTel. [Tnomane kpyra, cekTopa, cerMeHra.



JIBIDKEHHS TUIOCKOCTH M BHYTPEHHHE CHMMETpUU (puryp (seMeHTapHbIE MpPEICTaBICHUSA).
[TapannensHbIi epenoc. [ToBopoT.

1. INVIAHUPYEMBIE OBPA30OBATEJ/IBHBIE PE3YJIBTATbBI

OcBoenne ydeOHOro Kypca «l'eomMeTpus» MOJDKHO OOecleynBaTh JOCTHIKEHHE Ha YPOBHE
OCHOBHOTO 00111ero 00pa30BaHMsl CIEIYIOMIMX JIMYHOCTHBIX, METAPEIMETHBIX U MPEIMETHBIX
00pa30BaTeNbHbIX PE3YIbTATOB:

JIMUHOCTHBLIE PE3YJIBTATHBI

JIM4HOCTHBIE  pe3yNbTaThl OCBOGHMSI MporpaMMmbl  ydeOHOro Kypca «l'eomeTpus»
XapaKTepPU3YIOTCS:

IlaTpuoTnyeckoe BoCIUTAHHE:

MPOSIBIICHUEM MHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCUMCKONW MAaTeMAaTHUKH, IIEHHOCTHBIM
OTHOIICHHEM K JIOCTIKEHUSIM POCCHUMCKMX MAaTeMaTHKOB M POCCHUICKON MaTeMaTH4ecKoil
IIKOJIBI, K HCITOJIb30BAHUIO ATUX JOCTHKCHHH B IPYTMX HAyKaX U MPUKIATHBIX cepax.

I'paxnanckoe M TYXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBIMOJHEHUIO OO0S3aHHOCTEW TpaKJaHWHA U peau3alii ero IMpas,
NPEJICTaBICHUEM O MaTeMaTHYeCKHX OCHOBaX (YHKIMOHHPOBAHUS PA3JIUYHBIX CTPYKTYP,
SIBIICHUH, TPOIEAYP TPaKIaHCKOrO oOImecTBa (BBIOOPHI, OMPOCHI W TP.); TOTOBHOCTBIO K
O0CYXXJIEHUIO ITUYECKUX MPOOJIEeM, CBA3AHHBIX C MPAKTHUYECKUM HPUMEHEHUEM JOCTHKEHUN
HAyKH, OCO3HAHUEM BaXXHOCTH MOPAJIbHO-3TUUECKUX MPUHIIUIIOB B AEATEIHLHOCTH YYEHOTO.

TpynoBoe BocnuTanue:

YCTAaHOBKOW Ha AaKTMBHOE YYacTHE B PEHICHUU MPAKTHUUECKUX 3a7a4 MaTeMaTH4YEeCKOM
HAPaBIEHHOCTH, OCO3HAHHEM BaXHOCTH MATEMaTUYECKOro 00pa30BaHUS HA MPOTSHKEHUU BCEi
JKU3HU JJIs YCTIENTHON TPO(EeCCHOHAIILHOM JISATEIIEHOCTH U PA3BUTHEM HEOOXOAMMBIX YMCHHIA,

OCO3HAHHBIM BBIOOPOM U TOCTPOECHUEM HWHIMBUIYaIbHOW TPAEKTOpPUU OOpa3oBaHUA H
YKU3HECHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEH.

JcTeTHYeCKoe BOCIIUTAHUE!

CIOCOOHOCTBIO K OMOIIMOHAJIBHOMY M O3CTETHYECKOMY BOCIPHUSATHIO MaTEeMaTHYECKHX
00BEKTOB, 3aj7a4, PEIICHUH, PaCCYKICHHI; YMEHHUIO BHIETh MAaTEMaTHYECKHUE 3aKOHOMEPHOCTH
B UCKYCCTBE.

IleHHOCTH HAYYHOT0 MO3HAHUSA:

OpHEHTalMel B ACSITENbHOCTHM HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX MpeACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHS YEIOBEKa, NPHUPOABI M 0OIIecTBa, MOHUMaHUEM
MaTeMaTHUYeCKON HayKH Kak c(depbl 4YelOBEUECKON MAeITeNbHOCTH, ITAanoB €€ pa3BUTUS U
3HAYMMOCTH JISl PA3BUTHS [TUBUITH3AIUH;

OBJIAJICHHEM SI3IKOM MAaT€MaTHKH U MaTeMaTH4eCKOW KYIbTYypOH KaK CpPEICTBOM IO3HAHUS
MUpa;

OBJIaJICHHEM MPOCTEHIITMMI HaBbIKAMU UCCIIEIOBATENLCKON JAEITETbHOCTH.

dusznyeckoe BocnuTanue, (GopMUpPOBaAHUE KYJIbTYPbI 310POBbS M IMOIMOHAJIBLHOIO
Os1aromostyqusi:

TOTOBHOCTHIO MPUMCHSTh MaTEMaTHYCCKHE 3HAHUS B MHTEpPECaX CBOETO 3JI0POBbS, BEIACHHS
310pOBOTO 00pa3a *KU3HU (370pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHITHHA U OTABIXA,
peryasipHast pu3nvecKas akTHBHOCTH);

c(hOpMHUPOBAHHOCTHIO HaBbIKa pedIeKCUH, TPU3HAHUEM CBOETO TpaBa Ha OMIMOKY M TaKOTO
’Ke MpaBa JPyroro yeiaoBeKa.

JK0JI0THYEeCKOe BOCIIUTAHME:

OpUEHTAIlMe Ha TPUMEHEHHWE MaTeMaTHYECKWX 3HAHWUW IS pEmIeHHs 3a7ad B 00JacTh
COXPAHHOCTH OKpPYKAIOMIeH Cpefbl, IMIAaHUPOBAHUS IOCTYNMKOB M OIIGHKHM HUX BO3MOXKHBIX
MOCJIEACTBUM JJISI OKPYKAOLIEH CPEIbI;

OCO3HaHHEM TTI00aTBHOTO XapaKTepa SKOJOTHIECKUX MPOOJIeM U MyTel X pelieHus.

JInyHOCTHBIE  pe3yJibTaThl, oO0ecmeYuBalOIMe  aJaNTALMI0  00y4Yalwlerocs K
H3MEHSIOIMMCS YCJI0BUSM COUMAIBLHOI M MPUPOIHON Cpeabl:



TOTOBHOCTBIO K JIEHCTBUSM B YCIIOBHSIX HEOMPEACIEHHOCTH, TIOBBIIIICHUIO YPOBHS CBOCH

KOMITETEHTHOCTH Yepe3 MPaKTUUYECKYIO AEATEIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS Y APYTUX

JOJIeH, MPHUOOPETaTh B COBMECTHOM JIEATEIPHOCTH HOBBIE 3HAHUS, HABBIKA U KOMIICTCHIIUU U3

OTIbITA JIPYTHX;

HE0OXOIMMOCTBIO B (JOPMUPOBAHUYU HOBBIX 3HAHUIA, B TOM YHCIie (POPMYIUPOBATH UJIEH,

MOHSTHS, TUTIOTE3bI 00 00BbEKTaX U SIBJICHUSIX, B TOM YHCJIE paHEEe HE U3BECTHBIX, OCO3HABATD

neguIUTH COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEH, TUIAHUPOBATh CBOE PA3BUTHE;

CIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIUIO, BOCIIPUHUMATH CTPECCOBYIO CUTYAIUIO

KaK BBI30B, TPEOYIOIINN KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMBIC PEIICHUS U ICHCTBUSA,

(GhopMyIIMpOBaTh U OLICHUBATH PUCKU U MOCIEICTBUSA, GOPMUPOBATH OTIBIT.
METANPEJIMETHBIE PE3YJIbTATbBI

MertanpeaMeTHble pe3yabTaThl OCBOCHHUS MpOrpaMMbl  ydeOHOTO Kypca «l'eomerpusi»
XapaKTEepU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU NOZHABAMENbHBIMU OCLICIEUAMU,
VHUBEPCATIbHLIMU KOMMYHUKAMUBHBIMU OeliCMEUIMU u
VHUBEPCANIbHLIMU PEYTIAMUBGHBIMU OCliCIBUAMU.

1) Vuusepcanvnvie noznasamenvhule oelicmsusi obecneuwusarom @opmuposanue 6a308blx
KOCHUMUBHBIX NPOYECcco8 00yyaowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYHCAowe20 Mupa,
npuUMeHeHUe 102UHEeCKUX, UCCIe008aAMeNbCKUX Onepayull, yMeHull pabomams ¢ ungopmayueli).

Ba3zoBble joruyeckue aeiicTBus:

BBISIBJISTH M XapaKTEPU30BaTh CYIICCTBCHHBIE MIPU3HAKU MATEMAaTHICCKIX O0BEKTOB,

MOHATHM, OTHOIIEHUN MEX Y MOHATUAMU; (HOPMYIUPOBATH ONPEICICHUS TOHITHIA,

YCTaHABIIMBAThH CYMIECTBEHHBIN MTPU3HAK KIACCHU(PUKAIIUU, OCHOBAHHUS TSl 0000IICHUS 1

CpaBHEHHUS, KpUTEPUU TTPOBOAMMOIO aHAIIN3a,

BOCIIPUHHUMATh, JOPMYIUPOBATH U TIPEOOPA30BHIBATH CYKICHUS: YTBEPAUTEIbHBIC U

OTpHUIaTeNbHbIE, AMHUYHBIC, YACTHBIC U OOIIIKE; YCIOBHBIE;

BBISIBJISITH MATEMAaTHICCKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U TIPOTUBOPEYHsI B PaKTax,

JAaHHBIX, HAOJIIOICHUSAX U YTBEPKACHUSIX; IPeIaraTh KPUTEPUU TS BBISIBICHUS

3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

JIeNaTh BBIBOJIBI C UCTIOJB30BaHUEM 3aKOHOB JIOTUKH, JETYKTUBHBIX U HHITYKTUBHBIX

YMO3aKIIOYeHNH, YMO3aKIIIOUSHUH TI0 aHAJIOTHH;

pa3buparh JoKa3aTeNbCTBA MATEMATUUECKUX YTBEPKIEHUH (MIPSMBIE U OT IPOTUBHOTO),

MIPOBOMTH CAMOCTOSITEIIFHO HECIIOKHBIE JIOKA3aTeILCTBA MATEMAaTHICCKUX (DAKTOB,

BBICTPanBaTh apryMEHTAINI0, TPUBOIUTH MPUMEPHI M KOHTPIPUMEPHI; 000CHOBHIBATH

COOCTBEHHBIC PACCYKICHUS,

BBIOMpATh crioco0 pemieHus yaeOHoil 3a1auu (cpaBHUBATh HECKOJIBKO BAPHAHTOB PELICHMUS,

BBIOMpaTH HarOoJIee TOIXO AN ¢ YIETOM CaMOCTOSTEIIBHO BBIJICIICHHBIX KPUTEPHEB).

basoBble ucciieqoBare/ibCKHe AeHCTBUA:

WCIOJIb30BaTh BOMPOCHI KaK MCCIIEI0BATEILCKUI HHCTPYMEHT TIO3HAHHUS; POPMYITHPOBATH

BONPOCHI, GUKCUPYIOIIHE TPOTUBOPEUHE, TPOOIEMY, CAMOCTOSTEIHHO YCTaHABINBATh

HMCKOMOE U JaHHOE, (OPMHUPOBATH THIIOTE3Y, apTyMEHTHPOBATH CBOIO TTO3UIUIO, MHCHHCE;

MPOBOMTH M0 CAMOCTOATEIHHO COCTABIIEHHOMY TJIaHY HECIOXKHBINA AKCIIEPUMEHT,

HeOOoJIbIII0e HCCIe0BaHNE TI0 YCTAHOBJICHUIO 0COOEHHOCTEH MaTEMaTUYECKOTO OOBEKTa,

3aBUCUMOCTEN 0OBEKTOB MEXTY COOOM;

CaMOCTOSITENTLHO (POPMYTUPOBATH 00OOIIEHNUS 1 BEIBOJIBI TT0 Pe3yIbTaTaM MPOBEIEHHOTO

HaOJTI0ICHWS, KCCIICIOBAHMUS, OIICHUBAThH JJOCTOBEPHOCTH IMOTYICHHBIX PE3yJIbTaTOB, BEIBOJIOB

# 0000IIEHNI;

MIPOTHO3MPOBATH BO3MOXKHOE Pa3BUTHE TPOIIECCa, a TAKKE BBIIBUTATH TIPE/IITOJIOKEHHUS O €T

Pa3BUTHUU B HOBBIX YCIIOBHUSX.

PabGora ¢ undopmanmeii:

BBISIBJISITH HEIOCTATOYHOCTH M U30BITOYHOCTH MHPOPMAIUH, TAHHBIX, HEOOXOAUMBIX IS

peIICHUS 3a]1a9H,



BbIOMPATh, AaHATU3UPOBATH, CUCTEMATU3UPOBATh U HHTEPIPETHPOBATH HH(POPMAITHIO

Pa3IMYHbIX BUJOB U (POPM MpeICTaBICHHUS;

BBIOMpPATh (hOPMY MpeACTABICHUS HHPOPMALIUU U WILTIOCTPUPOBATH PEIIacMbIe 3a/1a4n

CXeMaMH, AMarpaMMaMu, HHOU rpaduKoi U X KOMOMHALIUAMU;

OLIEHUBATh HAAEKHOCTh HH(OPMAIIMU IO KPUTEPHUSIM, TPEATIOKEHHBIM YUUTEIIEM HITH

c(hOpMYyIUPOBAHHBIM CAMOCTOSTEIBHO.

2) Vuusepcanvhvie KOMMYHUKAMUBHbLE Oelicmeus — 0becneuugarom  copmuposaHHocmy
COYUANBHBIX HABLIKOB 00YYAIOUWUXCA.

Oo0menue:

BOCIPUHUMATH U (OPMYIUPOBATH CYXKACHUS B COOTBETCTBUU C YCIOBUSAMHU U LEISIMU

O0IIEeHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMHUChMEHHBIX

TEKCTax, 1aBaTh NOSICHEHHUS 10 X0y PEIICHHUs 3a/1a4l, KOMMEHTHUPOBATh MOJy4EHHBIH

pe3yJbTarT;

B X0/JIe 00CYXICHHUS 3a/1aBaTh BOIIPOCHI O CYIIECTBY 00CY)AaeMOM TeMbl, IPOOIEMBI,

peraemMoii 3a1a41, BICKa3bIBaTh UJICH, HAIIEJICHHBIC Ha IMOMCK PEIICHHS; COMIOCTABISATH CBOM

CYXICHHUS C CY>KICHUSIMU IPYTHX YUaCTHUKOB JAMAIora, OOHapyKUBATh pa3jinine U CXOACTBO

MO3UIHI; B KOPPEKTHOH (hopme POpMyITnpoBaTh pa3HOTIIACHS, CBOM BO3PAKEHHS,

MIPEJICTABIATh PE3yNbTaThl PEIICHUS 3a/1a4H, SKCIIEPUMEHTa, UCCIEA0BaHUA, IPOEKTAa;

CaMOCTOSITENTLHO BHIOMPATh (JOPMAT BBICTYIUICHHUS C YIETOM 3a71ad MPE3EHTAINN 1

0COOCHHOCTEH ayAUTOPUH.

CoTpyaHnuecTBo:

MMOHUMATh U UCIIOJIH30BaTh MPEUMYIIECTBA KOMAHIHON U UHIUBUIYATbHON pabOTHI pU

pelneHnH y4eOHBIX MaTeMaTHYECKHX 3a/1ay;

MPUHUMATH 1[€]1b COBMECTHOMU JeSTeNIbHOCTH, TUIAHUPOBATh OPraHU3aIUI0 COBMECTHOM

paboThI, pacrpenensTs BUABI paboT, JOroBapUBaThCs, 00CYKAATh MPOIECC U Pe3yIbTaT

paboThl; 06001IaTh MHEHUS HECKOJIBKHX JIIOJICH;

Y4acTBOBATh B IPYHIIOBBIX (hopMax paboTsl (00CyKIeHUsI, 0OOMEH MHEHHUSMH, MO3TOBbIC

HITYPMBI H JIp.);

BBITIOJIHATE CBOIO YaCTh pabOTHI M KOOPAMHUPOBATH CBOM JIEHCTBHUS C IPYTUMHU WICHAMHU

KOMaH/Ibl;

OLIEHUBATh KAYECTBO CBOETO BKJIAJa B OOIIMIA IPOIYKT MO KPUTEPHUSIM, CHOPMYITHPOBAHHBIM

YYaCTHUKAaMHU B3aUMOJICHCTBUSI.

3) Vuusepcanvhuvie pezyisamugnsle Oeticmsus 00ecneuusaiom @GopMuposanue CMvlCI0GbIX
VCMAHOBOK U HCUZHEHHBIX HABLIKOG TUUHOCHIU.

Camoopranuzanmusi:

CaMOCTOSITENIbHO COCTABJIAThH IUIAH, QJITOPUTM pEIIeHUs 3a1a4yM (MJIM €ro 4acTh), BHIOMpATh
crocod pemeHuss € Yy4ETOM HMEIOIIUMXCS PECYypcoB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yU€TOM HOBOM HH(pOpMAIHH.

CaMOKOHTPOJIb:

BJIaJIeTh CIIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJIS IIpoIiecca U pe3ysibTaTa pelieHus

MaTEeMaTHYCCKOH 3a1a4mu;

NPEIBUAETh TPYJHOCTH, KOTOPbIE MOTYT BO3HUKHYTh NP PEIIEHUH 3a/1a41, BHOCUTD

KOPPEKTHBHI B IEATEIILHOCTH HA OCHOBE HOBBIX OOCTOSATENBCTB, HAWICHHBIX ONIMOOK,

BBISIBIICHHBIX TPYAHOCTEH;

OILIEHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIHHOCTH TTOCTABICHHON IETTH U YCIOBHUSIM,

OOBSICHATH MPUYMHBI JOCTHXKEHUS WM HEJTOCTHKEHHUS 1IeNIU, HaXOAUTh OIMOKY, AaBaTh

OLIEHKY IPUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIbTATDBI
OcBoenne yueOHOTO Kypca «l'eomeTpusi» Ha ypOBHE OCHOBHOTO OOIIET0 0oOpa3oBaHUS

JOJIXKHO obecneunBaTh AOCTHUIKCHUC CIICAYIOIHX MPCIMETHBIX O6pa30BaTeJ'IBHBIX PEC3YJIbTATOB:
7 KJIACC



Pacrio3naBath n3ydeHHbIE TeOMETPHUECKUE (DUTYPBI, OTIPEACIISATH UX B3aUMHOE
pacroiokeHue, n300pakaTh TeOMETPpUUIECKHE (PUTYPHI; BHITOIHATH YEPTEKH O YCIOBHUIO
3agauu. MI3MepsaTh TMHEMHbBIE U YIJIOBBIE BEJIWYUHBIL. Peliars 3a1a4yu Ha BBIYKUCICHUE JJIMH
OTPE3KOB U BEJIUYUH YTJIOB.

Jlenath TpyOyIO OLIEHKY JIMHEWHBIX U YTJIOBBIX BEJIMYUH MPEIMETOB B PEATbHOU KU3HU,
pa3MepoB MPUPOIHBIX 00BEKTOB. PazmuyaTh pazMepsl 3TUX 0OOBEKTOB IO MOPSAIKY BETUINHBI.
CTpouTh 4epTEkKHU K FTEOMETPUUECKUM 3a7auam.

[Tonb30BaTbCs MpU3HAKAMKU PABEHCTBA TPEYTOJILHUKOB, UCI0JIb30BATh MPU3HAKU U CBOMCTBA
PaBHOOEAPEHHBIX TPEYTOJIBHUKOB IPU PEIICHUH 3a/1a4.

[IpoBOIUTH JIOTHYECKHUE PACCYKIICHUS C UCTIOIb30BAHUEM T€OMETPUUECKUX TEOPEM.
[Tonp30BaTbCs MpU3HAKAMU PABEHCTBA MPSMOYTOJIBHBIX TPEYTOJIbHUKOB, CBOMCTBOM
MeJIMaHbl, MPOBEAEHHON K TUIIOTEHY3€ MPSMOYTOJBHOIO TPEYroJIbHUKA, B PEIICHUN
reOMETPUYECKHUX 3a]1a4.

Onpenensarp mapauieIbHOCTh MPSAMBIX C TTIOMOIIBIO YIJIOB, KOTOPBIE 00pa3yeT ¢ HUMHU
cekymiasi. OnpenensiTh napauieIbHOCTh IPSIMBIX C TOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOUEK
OJIHOM IIPSIMOI1 10 TOUEK IPYroil NpsIMOM.

Pemate 3amaun Ha kieTyaroi Oymare.

[IpoBOANTH BHIYMCIIEHUS M HAXOIUThH YHCIIOBBIC M OYKBEHHBIE 3HAUCHUS YIJIOB B
F€OMETPUYECKHUX 3a]1a4ax C UCIOJIb30BAHUEM CYMMBI YIJI0B TPEYTOJIbHUKOB U
MHOTOYT'OJIbHUKOB, CBOWMCTB yIJIOB, 00pa30BaHHBIX MPU MEPECEUCHUH ABYX MapalieIbHBIX
IPSAIMBIX CEKyIel. PemaTe mpakTnueckue 3aa4 Ha HaxX0KJICHHE YTIIOB.

Brnanets moHsATHEM reOMETPUYECKOIO MECTa TOUEK. ¥ METh OMPEeATh OMCCEKTPUCY yIia U
CEepPEAUHHBIN MEPIEHANKYISAP K OTPE3KY KAK FTEOMETPUUYECKUE MECTA TOYEK.
@opMynHpOBaTh ONPENEIECHUS OKPYKHOCTU U KPyTra, XOpAbl U JUaMETpa OKPYKHOCTH,
MOJIb30BATHCSI UX CBOMCTBAMU. Y METh IPUMEHSTH 3TH CBOMCTBA MPU PEUICHUH 3a/1a4.
BrageTs noHsATHEM ONMMCAHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOUTh €€ LIEHTP.
[Tosb30BaThes (hakTamMu O TOM, YTO OUCCEKTPUCHI YTIIOB TPEYTOJbHUKA ITEPECEKAIOTCS B
OJIHOM TOYKE, U O TOM, YTO CEPEAUHHBIE MEPIIEHIUKYISPbI K CTOPOHAM TPEYTOJIbHUKA
IIEPECEKAIOTCS B OJTHOM TOUKE.

Brnaners nonsATHEM KacaTeNnbHON K OKPYKHOCTH, IOJIB30BaTHCSI TEOPEMOU O
MEePIEHANKYISIPHOCTH KacaTeIbHOM U pagnuyca, Ipo BEAEHHOIO K TOYKE KaCaHHUs.
[Tonp30BaTbCs TPOCTENIIMMU I'€OMETPUUECKUMH HEPABEHCTBA MU, IOHUMATh UX
MIPAKTHYECKHUI CMBICII.

[IpoBOAUTH OCHOBHBIE TEOMETPUUECKHUE ITOCTPOCHUS C TOMOIIBIO LIUPKYJIS U JTUHEUKHU.

8 KUIACC

Pacrnio3HaBaTh OCHOBHBIE BUBI YETHIPEXYTOIBHUKOB, HX 3JIEMEHTBI, TIOIb30BATHCS HX
CBOMCTBaMM IIPU PELICHUH T€OMETPUUYECKHX 3aaY.

[TpuMeHSTH CBOICTBA TOUYKH IEPECEUCHHUST METUaH TPEYTOJIbHUKA (IIEHTPa MaCcC) B PEIICHUH
3ajau.

BrnaneTs moHsTHEM CpeHEH IMHUH TPEYTOJIbHUKA U TPATICIIHH, TIPUMEHSTh UX CBOWCTBA MPH
peLIeHNH T€OMETPHUECKUX 3aj1au.

ITonb3oBatbcsa Teopemoit daneca U TEOPEMOI O MPONOPLUUOHANBHBIX OTPE3KAX, IPUMEHSTh
UX JUIS PEeUIeHUs TPAaKTUYEeCKUX 3a/1ad.

[TpuMeHATH PU3HAKH [10JI00US TPEYTOJIBHUKOB B PEIIEHUN TEOMETPUUECKUX 3a/1aU.
[Tonmp3oBatbest Teopemoit [Tudaropa amst pemeHus: TeOMETPUIECKUX B MTPAKTUIESCKHUX 3a/1a4.
CTpouTh MaTeMaTHYECKYIO MOJEIb B MPAKTHUECKUX 3a7ayaX, CAMOCTOSITEIIHHO JeaTh
94epTEXK M Ha XOJUTh COOTBETCTBYIOIINE JITHHBI.

Brnaners noHATHAMHU CHHYCa, KOCHHYCA U TAHT'€HCA OCTPOTO yIJIa IPSIMOYTOJIbHOTO
TPEYTOJIbHUKA.

[Tonp30BaTbesl ATUMU MOHATHS MU JUTSI PEILICHUS TPAKTUYECKHX 3a/1a4.

Beraucisars (pa3nmuyHbpIME CITOCOOaMH) TIOMIAIh TPEYTOIBHIKA U TUIOMAId MHOTOYTOJIBHBIX
¢buryp (mosb3ysch, rae HeoOX0IUMO, KAIbKYISATOPOM).



IIpuMeHSTH MONTY4YEHHbIE YMEHUS B IPAKTHUUECKUX 3a/1a4ax.

Brnanets NOHATHAMHU BIMCAHHOTO U LIEHTPAIBHOTO YIJIa, UCIIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, YIJaX MEXAY XOpAaMu (CEeKYLIUMU) U yIile MEeXAY KacaTelbHON U XOpA0H
IIPU PELIEHUH TeOMETPUUYECKHX 3ajiau.

Bnanetb MoHATHEM ONMCAHHOIO YETHIPEXYIOJbHUKA, IPUMEHATH CBOMCTBA OLIMCAHHOIO
4eThIPEXYTOJbHUKA MPU PEILICHUH 3a]1ay.

[IpuMeHsTH NOTy4YEeHHbIE 3HAaHUS HA IPAKTUKE — CTPOUTh MAaTEMAaTUYECKUE MOAEIHU AJIs
3aJja4 peaybHOM KU3HU U IPOBOJUTH COOTBETCTBYIOIME BHIYUCICHUS C IPUMEHEHUEM
1oI00US U TPUTOHOMETPUH (ITOJIB3YSICh, TJI€ HEOOXOMMO, KaJbKYISTOPOM).

9 KJIACC

3HaTh TPUTOHOMETPUUECKUE (PYHKIIMU OCTPBIX YTJIOB, HAXOIUTh C UX IOMOLIbIO pa3IMYHbIe
3JIEMEHTHI MPSIMOYTOJILHOTO TPEYTOIbHUKA («PELIeHHE IPSIMOYTOJIbHBIX TPEYTOJILHUKOBY).
HaxoauTs (¢ HOMOIIBIO KAJIBKYJIATOPA) JUIMHBI U YTJIbI 4711 HETAOJUYHBIX 3HAUCHU.
[Tonp30Batbes hopMyIaMu MPUBEICHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIESCTBOM JIJISt
HaXO0XKJICHUs COOTHOIIEHUI MEX 1y TPUTOHOMETPUUECKUMH BEITMUYHUHAMHU.

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB TSl HAXO0XKICHHSI Pa3IMYHBIX HIIEMEHTOB
TPEYToJIbHUKA («peIIeHUE TPEYTOJIbHUKOBY), IPUMEHATh UX IPHU PEIICHUU T€OMETPUUYECKUX
3ajad.

Brnaners nonstusMu npeoOpa3oBaHus 11010015, COOTBETCTBEHHBIX 3JIEMEHTOB MOI0O0OHBIX
buryp.

[Tonp30BaTbes CBOWCTBAMHM 10J100MS POU3BOJIBHBIX (DUTYP, YMETh BBIUUCIIATh JJIMHBI U
HAXOJUTh YIIIbl y TOJ00HBIX (uryp. IIpumMeHsTh cBOMCTBA MOAOOHS B IPAKTUYECKUX
3aayax.

YMeTb NpUBOAUTH MPUMEPHI IOJOOHBIX (PUTYP B OKPYIKAIOIIEM MHpE.

[Tonp30BaTbest TEOpEMaMU O MPOU3BEICHUH OTPE3KOB XOP/, O IPOU3BEAECHUHU OTPE3KOB
CEKYILUX, O KBaJIpaTe KacaTeIbHOM.

[Tonp30BaThbcs BEKTOpaMM, HOHUMATh UX F€OMETPUUECKUI U (PU3NYECKUIA CMBICIT, IPUMEHSTh
UX B PELICHUU TEOMETPUUYECCKHUX M (PU3MUYECKHX 3a/1a4.

[TpuMeHATH CKaJIsIpHOE MPOU3BEACHNE BEKTOPOB JJIsl HAXOXKAECHUS JITMH U YTJIOB.
[Tonmp30BaThCss METOIOM KOOP/IMHAT HA TUIOCKOCTH, TPHUMEHSTh €T0 B PEIICHUU
TeOMETPUUECKUX U MPAKTUYECKUX 3a]1ay.

BrnaneTs MoHATHSAMYU PaBUIIBHOTO MHOTOYTOJIBHUKA, [UTHHBI OKPY)KHOCTH, JITHHBI TyTH
OKPY>KHOCTH U paJlMaHHOIN Mepbl YIiia, yMETh BBIYUCIATH IJIOLIA/(b KPYTa U €ro 4acTei.
[TpuMeHSTH MOJTydYeHHbIE YMEHHUS B TIPAKTUYECKUX 33adax.

HaxoauTh ocu (Min EHTpbl) CUMMETPHUH (DUTYD, TPUMEHSTD ABHIKEHHS IUIOCKOCTH B
MIPOCTEUIINX CITyYasiX.

[TpuMeHATH MOJTyYeHHbIE 3HAHUS Ha IPAKTUKE — CTPOUTH MaTeMaTUYeCKHe MOJIENN s
3a71a4 peaybHOM KU3HHU U TIPOBOJUTH COOTBETCTBYIOIINE BHIYHUCIICHHUS C TPUMEHEHHEM
10J100US U TPUTOHOMETPUYECKUX (QYHKIUH (IOJIB3YsICh, T HEOOXOAUMO, KATIBKYIATOPOM).




TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
Ne HaunMeHoBaHue pa3jesioB U TeM NMPOrpaMMbl KonuyecTBo yacos DJIeKTPOHHbIE (uudposbie)
n/n o0pa3oBaTeJibHbIE pecypchl
BCEr0 | KOHTPOJIbHBIE MpaKTHYeCKHe
padoTsI padoThI
Pasnea 1. [IpocTreiimnne reomerpnyeckue Gurypsl U ux coiicrea. U3mepenne reoMmeTpuyecKuX BeJINYHH.
1.1. | Ipocreiimmue reoMeTprUECKe€ 00HEKTHI TOUKH MIPSIMBIE, TyUH U YIIIHL, 2 1 0 https://resh.edu.ru/
MHOTOYTOJIbHUK, JIOMaHasl.
1.2. | CMeXHbIC U BEPTUKAIbHBIC YTIIBI. 3 0 0 https://resh.edu.ru/
1.3. | PaGoTa ¢ mpoCTERIIMMU YePTEKAMH. 3 0 1 https://resh.edu.ru/
1.4. | 3MepeHue TUHEHHBIX U YTIIOBBIX BEJIMYKH, BEIYMCICHHE OTPE3KOB 3 0 1 https://resh.edu.ru/
YIJIOB.
1.5. | Ilepumerp u wiomniaab GUryp, COCTABICHHBIX U3 MPSIMOYTOJIbHUKOB. 3 0 0 https://resh.edu.ru/
Hroro 1o pasueny: :14'
Pazpnen 2. TpeyrojibHUKHU
2.1. | IlonsTHE O paBHBIX TPEYrOJbHUKAX U MIEPBUYHBIC MTPEICTABICHUS O 2 1 0 https://resh.edu.ru/
paBHBIX (KOHTPYIHTHBIX) (PUTYpaX.
2.2. | Tpu npu3HaKa paBeHCTBA TPEYrOIbHUKOB. 2 0 0 https://resh.edu.ru/
2.3. | Ilpu3HaKku paBEeHCTBA MPSMOYTOJIbHBIX TPEYTOJIbHUKOB. 2 0 1 https://resh.edu.ru/
2.4. | CBOHMCTBO MeHaHBI IPSMOYTOJILHOTO TPEYTOJIbHUKA. 1 0 0 https://resh.edu.ru/
2.5. | PaBHOOEIpEHHBIC I PABHOCTOPOHHUE TPEYTOJIbHHUKH. 3 1 0 https://resh.edu.ru/




2.6. | IlpusHaku u cBO¥CTBA paBHOOEAPEHHOTO TPEYTOIBHHKA. 3 0 0 https://resh.edu.ru/

2.7. | IlpoTHB GOMBILCH CTOPOHBI TPEYTOJILHUKA JISKUT OOJIBILIHIA YTOJI. 2 0 0 https://resh.edu.ru/

2.8. | IIpocrTeiimme HepaBeHCTBA B TEOMETPHH. 1 0 0 https://resh.edu.ru/

2.9. | HepaBeHCTBO TpEyrobHHUKA. 2 0 0 https://resh.edu.ru/

2.10. | HepaBeHCTBO JIOMaHO. 1 0 0 https://resh.edu.ru/

2.11. | IIpsIMOYTOJIbHBIN TPEYTOJBHUK C YoM B 30°. 2 0 1 https://resh.edu.ru/

2.12. | TlepBble TOHATHS O AOKA3aTEILCTBAX B TEOMETPUH 1 0 0 https://resh.edu.ru/

Hroro no pasznpeny: :22I

Pazpnen 3. [IapaiesnbHble IpsiMble, CyMMa YIJIOB TPEeYr0JIbHUKA

3.1. | [NapannenbHbIe MpsIMbIE, UX CBOMCTBA. 1 1 0 https://resh.edu.ru/

3.2. | Ilareiit moctynat EBkinna. 2 0 0 https://resh.edu.ru/

3.3. | HakpecrT jexariune, COOTBETCTBEHHbBIE U OTHOCTOPOHHHUE YTJIbI 3 0 1 https://resh.edu.ru/
(06pa3oBaHHbBIE TIPH TIEPECEUCHUH TTAPAIIIEIILHBIX MPSAMBIX CEKYIIEH).

3.4. | Ilpu3Hak mapasie bHOCTH MPSMBIX Y4epe3 PABEHCTBO PACCTOSHHN OT TOYEK | 3 0 0 https://resh.edu.ru/
OJHOU MPSIMOU 10 BTOPOM MpsIMOIA.

3.5. | Cymma yrioB TpeyrojbHUKa U MHOTOYTOJIHHKA. 3 0 1 https://resh.edu.ru/

3.6. | BuemHue yrasl TpeyroyiibHIKA 2 0 0

Hroro 1o pasueny: :14'

Paszpnen 4. Oxpy:kHocTh U Kpyr. 'eomeTpuyeckne nocTpoeHust

4.1. | OKpy»KHOCTb, XOPJIbI U THAMETPbI, UX CBOWCTBA. 2 1 0 https://resh.edu.ru/

4.2. | KacarenbHast K OKPY>KHOCTH. 1 0 0 https://resh.edu.ru/




4.3. | OKpy’>XKHOCTB, BIIMCAHHAS B YTOJL. 2 0 1 https://resh.edu.ru/
4.4. |Ilonstue o 'MT, npumeHeHHe B 3a1a4ax. 2 0 0 https://resh.edu.ru/
4.5. | BuccekTpuca 1 cepeIMHHBIN MEPICHINKYIISAP KaK TEOMETPUIECKHE MECTa 1 0 0 https://resh.edu.ru/

TOYEK.
4.6. | OKpY>KHOCTB, OIMCAHHAS OKOJIO TPEYTOJILHUKA. 2 0 1 https://resh.edu.ru/
4.7. | BrmcaHHas B TPEYTONBHUK OKPYKHOCTb. 2 0 0 https://resh.edu.ru/
4.8. | Ilpocreiimue 3a1a4n Ha TIOCTPOCHUE. 2 0 0 https://resh.edu.ru/
Utoro mo pasaeny: 14
Paznen 5. IloBTopenue u 00001IeHHE 3HAHMIA.
5.1. | [loBTopenue u 0000IMIEeHNE OCHOBHBIX IOHATHH W METOAOB Kypca 7 4 1 1

KJ1acca.
Uroro no pazneny: '_4I
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 7
8 KUIACC
Ne | HaumeHOBaHMe pa3/iesioB U TeM MPOrPamMMbl KosnuyecTBo yacoB JnexkTponnble  (uudpoBble)  0O0pa3oBaTebHBbIE
n/n pecypchl

BCEro | KOHTPOJIbHbIE | MPaAKTHYECKHe
padoTsI padoTsI

Paspeu 1. YeThIpéxyronbHUKH
1.1. | [Tapamienorpamm, ero MpU3HAKN U CBOMCTBA. 2
1.2. | YacTtHble ciiydau mapajiesorpaMMoB (NPSMOYTOJIBHUK, | 2 https://edu.skysmart.r

pOMO, KBajIpaT), MX MPU3HAKU U CBOMCTBA. u/homework/new




1.3. | Tpamernmus. 2 https://math-oge.sdamgia.ru/
1.4. | PaBHOOOKasI ¥ IPSMOYTOJIbHAS TPATICITHH. 2

1.5. | YaBoeHue Meauansl. 2

1.6. | LenTpanbHast cumMMeTpus 2 |1

Hroro no pazgeny r12I

Paznen 2. Teopema ®ajieca u TeopeMa 0 NPONOPIUOHATIBHBIX 0TPE3KaX, M0100HbIE TPEYTr0J1bHUKH

2.1. | Teopema daneca u TeopemMa O MNPONOPIHUOHATBHBIX 2
OTpe3Kax.
2.2. | Cpennss JTUHUS TPEYTOJIbHUKA. 2
2.3. | Tpanenus, eé cpenHsis JIMHUAL 2 https://edu.skysmart.ru/homework/new
2.4. | IlponopuyoHanIbHBIE OTPE3KH, IMOCTPOEHHE UYETBEPTOTO 1

HPONOPIMOHAIBHOTO OTPE3Ka.

2.5.. | CoiicTBa HeHTpa macc B TPEYyTrOoJIbHHKE. 2 https://edu.skysmart.ru/homework/new
2.6. | [lomoOubIE TPEYTOJbHUKH. 2

2.7. | Tpu MpHU3HaKa noa00us TPEYTOJIbHHUKOB. 2 1

2.8. | IlpakTrueckoe NpuMeHEHNE 2 1

Hroro no pazgeny: r15




Paznen 3. [Lnomaas. HaxoxkneHue miomiaaeil TpeyroibHUKOB U MHOTOYT0JbHBIX (puryp. Iliomaau mogo0HbIX (uryp

3.1. | Ilousarue 00 o0wei TEOpUU wiomany. | 1
3.2. | ®opmynsl TS iomaay | 2 https://edu.skysmart.ru/homework/new
TPEYyTroJIbHHKA, MTapauIeiorpaMMa
3.3. | OTHomieHNE TUIOIIAJCH TPEYroJbHUKOB ¢ oOmmM | 1
OCHOBAHHEM HJIH OOIIEN BEICOTOM.
3.4. | Beluncnenue Imiomaneil  cioxHelix  ¢Guryp depes | 2 https://math-oge.sdamgia.ru/
pa3bueHue Ha YacTH U JOCTPOCHHE.
3.5. | [Tnomaau buryp Ha KJIETYaTON Oymare. | 2 https://math-oge.sdamgia.ru/
3.6. | [Tnomaau momoGHBIX (uryp. 2 https://math-oge.sdamgia.ru/
3.7. | Beruncienune Iomaaei. | 2 https://math-oge.sdamgia.ru/
3.8. | 3amaun c MIPaKTHYECKAM conmepxkanuem. | 1
3.9. | Pemenne 3aja4 ¢ MOMOIIBIO METOJa BCIIOMOTATENBHOM | 1
TUTOTIAIH
Hroro no paszeiny: _14I
Paznen 4. Teopema Iludaropa u nHauajaa TpuroHoMeTpun
4.1. | Teopema ITudaropa, e€ 10Ka3aTeIbCTBO M IPUMEHEHHE. | 2 https://math-oge.sdamgia.ru/
4.2. | Obparnas Teopema [Tudaropa. | 1
4.3. | Onpenenenue TPUrOHOMETpUYECKUX (GyHKIMKA ocTporo | 3 https://math-oge.sdamgia.ru/

yriia, TPUTOHOMETPUUYECKUE COOTHOIICHUS B MPSMO




YTOJIBHOM TPEYIOJIbHUKE.

4.4. | OcuoBHOE TPUTOHOMETPHUUECKOE TOXIECTBO. | 2 1 https://edu.skysmart.r
u/homework/new
4.5. | CooTHOIIEHUSI MEXKIy CTOPOHAMH B TPSIMOYTOJNBHBIX | 2
TpeyroJibHUKax ¢ yriaamu B 45° u 45°; 30° u 60°
Hroro no pasnpeny: r10I

e

Pa3nes 5. Yrabl B OKpy:KHOCTH. BrincanHble U onucaHHbIe YeThIpexyroJbHuKU. KacaTeiabHble K okpyxHocTH. Kacanue okpy:KHOCTH.

5.1. | Boucannsle 4§ [EHTPaIbHEIE yriel, | 3 1 https://edu.skysmart.r
YrOJ MEX/Ty KacaTeabHOM U XOPI0H. u/homework/new
5.2. | Yrum MEX Ty XOpIaMH u CEeKYIIUMHU. | 2 https://math-oge.sdamgia.ru/
5.3. | BricanHble W ONHCaHHBIC YCTHIPEXYTOJBHUKH, HX | 2
IIPU3HAKU U CBOWCTBA.
5.4. | Ilpumenenmue STHX CBOWCTB IIpH pemennu | 2 https://edu.skysmart.r
TE€OMETPHUECCKHUX 3a/1a4. u/homework/new
5.5. | Bzaumuoe pacrooxeHue JIBYX OKPYKHOCTEH. | 2
5.6. | Kacanue okpyXHOCTEH. 2 https://math-oge.sdamgia.ru/
HWroro no paszeny: 13!
Paznen 6. [loBTOpenne, 00001eHEe 3HAHMIA.
6.1. | [ToBTOpEeHNE OCHOBHBIX MOHSATHI M METOJIOB KypcoB 7 u | 4 1

8 KJj1accoB, 00001eHNE 3HAHU.




Hroro no pazaeny:

OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 7
9 KVIACC
Ne | HaumenoBanue pasgenoB u TeMm | KoamnuecTBo yacos DJiIeKTpoHHBbIE (1 (poBbIe) 00pa3oBaTeJIbLHbIE pecypPChl
n/ | mporpaMmsl
I BCE | KOHTPOJ | MpaKTU4
ro | bHbIE ecKHe
padoTbl | padoThI

Pazpnen 1. Tpuronomerpusi. Teopembl Koc

HHYCOB M CHHYCOB. PellieHue TpeyrojibHMKOB.

1.1 | OnpeneneHue TPUrOHOMETPUIECKUX | 2 https://resh.edu.ru/subject/lesson/2509/main/
(dhynxmuit yraos ot 0° go 180°.

1.2 | KocuHyc ¥ CHHYC MPSIMOTO M Tymoro | 3 https://resh.edu.ru/subject/lesson/2509/main/
yria.

1.3 | Teopema kocunycoB. (O000mEHHas) | 2 https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-
TeopeMa CHHYCOB (C pajnycom treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-
OITUCAHHOM OKPY)KHOCTH). treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2

https://skysmart.ru/articles/mathematic/teorema-sinusov

1.4 | HaxoxaeHue  JUIMH ~ CTOpPOH | 2 https://resh.edu.ru/subject/lesson/2040/main/

BEJIMYMH YIJI0B TPEYrOJIbHUKOB.

1.5 | ®opmyrna miomaan 2 https://skysmart.ru/articles/mathematic/Kak-nayti-ploshchad'-pryamougol'nika
TPEYTroJIbHUKA Yepe3 IBE CTOPOHBI U
YTroJ MEXKAYy HUMHU.

1.6 | dopmyna iomamm | 2 https://www.resolventa.ru/spr/planimetry/sqf.htm

YETBIPEXYTOJIbHUKA gepes ero
JUAarOHAIN M YTOJ MEXKLy HUMH.



https://resh.edu.ru/subject/lesson/2509/main/
https://resh.edu.ru/subject/lesson/2509/main/
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://skysmart.ru/articles/mathematic/teorema-sinusov
https://resh.edu.ru/subject/lesson/2040/main/
https://skysmart.ru/articles/mathematic/Kak-nayti-ploshchad'-pryamougol'nika
https://www.resolventa.ru/spr/planimetry/sqf.htm

1.7 | IIpakTrueckoe npuMeHenwue | 3 https://www.resolventa.ru/spr/planimetry/sqf.htm
JOKa3aHHBIX TCOPEM
Hroro no pasgeny I16I

Paznen 2. [IpeoOpa3zoBanne noxodousi. Merpuue

CKHE COOTHOHICHUHA B OKPY/KHOCTH

2.1 | Tloustue 0 mpeobpaszosanuu | 1 ttps://infourok.ru/konspekt-uroka-geometrii-preobrazovanie-podobiya-3729454.html
TOA00HSI.

2.2 | CooTBETCTBEHHBIE aneMeHTsHI | 1 https://infourok.ru/prezentaciya-po-geometrii-na-temu-proizvedeniya-otrezkov-hord-i-
1000HBIX GHTYP. sekuschih-2896250.htmlhttps://interneturok.ru/lesson/geometry/9-klass/itogovoe-

povtorenie-kursa-geometrii-za-79-klassy/tochka-vnutri-i-vne-okruzhnosti

2.3 | Teopema 0 POU3BEICHUU OTPE3KOB | 2 https://infourok.ru/prezentaciya-po-geometrii-na-temu-proizvedeniya-otrezkov-hord-i-
XOp/I, TEOpeMa O MPOU3BEICHUH sekuschih-2896250.htmlhttps://interneturok.ru/lesson/geometry/9-klass/itogovoe-
OTPE3KOB CEKYIIHMX, TEOPEMA O povtorenie-kursa-geometrii-za-79-klassy/tochka-vnutri-i-vne-okruzhnosti
KBaapare KacaTeJIbHOM.

2.4 | llpumenenue B perieHud | 6
TCOMETPUICCKUX 3ada4d

Hroro no pazgeny LlOI

Paszpnen 3. Bektopsl

3.1 | OnpeneneHne BEKTOPOB, CIIOKECHUE U | 2 https://www.yaklass.ru/p/geometria/9-klass/vektory-9232/pravila-slozheniia-i-
Pa3HOCTh BEKTOPOB, YMHOKEHHE vychitaniia-vektorov-9239/re-ced6b05c-480a-470e-aa88-
BEKTOpa Ha YHUCJIO. 721b08d27235https://www.yaklass.ru/p/geometria/9-klass/vektory-9232/pravila-

slozheniia-i-vychitaniia-vektorov-9239/re-a4104f06-42a6-4417-ac0a-4e0c7ae17995

3.2 | dmsuyeckuit u  reoMerpuyeckuii | 1 https://www.yaklass.ru/p/geometria/10-klass/vektory-v-prostranstve-deistviia-s-
CMBICJT BEKTOPOB. vektorami-9248/opredelenie-i-fizicheskii-smysl-vektora-v-prostranstve-9286

3.3 | Paznokenne BekTOopa 1O  AByM |1 https://resh.edu.ru/subject/lesson/3038/main/
HEKOJIJIMHEAPHBIM BEKTOPAM.

3.4 | KoopauHats! BEKTOPA. 2 https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/vektor-v-sisteme-



https://www.resolventa.ru/spr/planimetry/sqf.htm
https://infourok.ru/prezentaciya-po-geometrii-na-temu-proizvedeniya-otrezkov-hord-i-sekuschih-2896250.html
https://infourok.ru/prezentaciya-po-geometrii-na-temu-proizvedeniya-otrezkov-hord-i-sekuschih-2896250.html
https://interneturok.ru/lesson/geometry/9-klass/itogovoe-povtorenie-kursa-geometrii-za-79-klassy/tochka-vnutri-i-vne-okruzhnosti
https://interneturok.ru/lesson/geometry/9-klass/itogovoe-povtorenie-kursa-geometrii-za-79-klassy/tochka-vnutri-i-vne-okruzhnosti
https://infourok.ru/prezentaciya-po-geometrii-na-temu-proizvedeniya-otrezkov-hord-i-sekuschih-2896250.html
https://infourok.ru/prezentaciya-po-geometrii-na-temu-proizvedeniya-otrezkov-hord-i-sekuschih-2896250.html
https://interneturok.ru/lesson/geometry/9-klass/itogovoe-povtorenie-kursa-geometrii-za-79-klassy/tochka-vnutri-i-vne-okruzhnosti
https://interneturok.ru/lesson/geometry/9-klass/itogovoe-povtorenie-kursa-geometrii-za-79-klassy/tochka-vnutri-i-vne-okruzhnosti
https://www.yaklass.ru/p/geometria/9-klass/vektory-9232/pravila-slozheniia-i-vychitaniia-vektorov-9239/re-ced6b05c-480a-470e-aa88-721b08d27235
https://www.yaklass.ru/p/geometria/9-klass/vektory-9232/pravila-slozheniia-i-vychitaniia-vektorov-9239/re-ced6b05c-480a-470e-aa88-721b08d27235
https://www.yaklass.ru/p/geometria/9-klass/vektory-9232/pravila-slozheniia-i-vychitaniia-vektorov-9239/re-ced6b05c-480a-470e-aa88-721b08d27235
https://www.yaklass.ru/p/geometria/9-klass/vektory-9232/pravila-slozheniia-i-vychitaniia-vektorov-9239/re-ced6b05c-480a-470e-aa88-721b08d27235
https://www.yaklass.ru/p/geometria/9-klass/vektory-9232/pravila-slozheniia-i-vychitaniia-vektorov-9239/re-a4104f06-42a6-4417-ac0a-4e0c7ae17995
https://www.yaklass.ru/p/geometria/10-klass/vektory-v-prostranstve-deistviia-s-vektorami-9248/opredelenie-i-fizicheskii-smysl-vektora-v-prostranstve-9286
https://www.yaklass.ru/p/geometria/10-klass/vektory-v-prostranstve-deistviia-s-vektorami-9248/opredelenie-i-fizicheskii-smysl-vektora-v-prostranstve-9286
https://resh.edu.ru/subject/lesson/3038/main/
https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/vektor-v-sisteme-koordinat-9247/re-9dbdf20d-28ae-4219-9d05-ae89cec4022a

koordinat-9247/re-9dbdf20d-28ae-4219-9d05-ae89cec4022a

3.5 | CkansipHoe mpou3BeIcHUE BEKTOPOB, | 2 https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-
€ro MpUMEHEHNE IS HaX 0K IECHHUS treugolnika-skaliarnoe-proizvedeni_-9222/skaliarnoe-proizvedenie-vektorov-svoistva-
JUTMH U YTIIOB. 9526

3.6 | Pemierne  3amad ¢ mOMOMIBIO | 2 https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/reshenie-

BEKTOPOB. prosteishikh-zadach-v-koordinatakh-9250/re-8fd741d3-706d-4e10-8fd6-92708dabcffc

3.7 | ll]pumeHeHne BEKTOPOB ISl peIICHHS | 2 https://znanio.ru/pub/317
3a1a4 KHHEMAaTUKU U MCXaHUKN

Hroro no pasznpeny: le.

Paszpnen 4. lekapToBbl KOOPAUHATHI HA IVIOCKOCTH

4.1 | lekapToBBI KOOpIMHATHI TOYeK Ha | 1 https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/uravnenie-
IJIOCKOCTH. okruzhnosti-uravnenie-priamoi-12247/re-bbd7dd94-cd7b-473e-b426-96cch9cOefald

4.2 | YpaBHEeHHE TIPSIMON. 1 https://infourok.ru/konspekt-uroka-uglovoj-koefficient-pryamoj-s-podgotovkoj-k-oge-
5005776.html

4.3 | YrnoBoii k03 PUIIHEHT, TAHTCHC 1 https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/uravnenie-

yIJla HaKJIOHA, apauIe/IbHbIe U okruzhnosti-uravnenie-priamoi-12247/re-bbd7dd94-cd7b-473e-b426-96cch9c0efa3
MEPIECHANKYJIIPHBIC IIPSMBIE.
4.4 | YpaBHEHUE OKPYKHOCTH. 2 https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/uravnenie-
okruzhnosti-uravnenie-priamoi-12247/re-67c5a588-2bc7-4cc3-aal4-
1f7de1e3b060/pe?resultld=3739535245&c=1
4.5 | HaxosieHue KOOpJHAT Touek nepec | 1 https://resh.edu.ru/subject/lesson/3039/start/
€4YEHUSI OKPY>KHOCTHU U IIPSIMOH.

4.6 | Meron koopamHaT Tpu pemeHuH | 1 https://resh.edu.ru/subject/lesson/2508/main/
TCOMECTPHUYCCKHUX 3ada4.

4.7 | Vicionp30BaHrEe METOAa KOOPAMHAT B | 2 https://resh.edu.ru/subject/lesson/2508/main/

IMMPAKTHUYCCKHUX 3aaavdax



https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/vektor-v-sisteme-koordinat-9247/re-9dbdf20d-28ae-4219-9d05-ae89cec4022a
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/skaliarnoe-proizvedenie-vektorov-svoistva-9526
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/skaliarnoe-proizvedenie-vektorov-svoistva-9526
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/skaliarnoe-proizvedenie-vektorov-svoistva-9526
https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/reshenie-prosteishikh-zadach-v-koordinatakh-9250/re-8fd741d3-706d-4e10-8fd6-92708da6cffc
https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/reshenie-prosteishikh-zadach-v-koordinatakh-9250/re-8fd741d3-706d-4e10-8fd6-92708da6cffc
https://znanio.ru/pub/317
https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/uravnenie-okruzhnosti-uravnenie-priamoi-12247/re-bbd7dd94-cd7b-473e-b426-96ccb9c0efa3
https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/uravnenie-okruzhnosti-uravnenie-priamoi-12247/re-bbd7dd94-cd7b-473e-b426-96ccb9c0efa3
https://infourok.ru/konspekt-uroka-uglovoj-koefficient-pryamoj-s-podgotovkoj-k-oge-5005776.html
https://infourok.ru/konspekt-uroka-uglovoj-koefficient-pryamoj-s-podgotovkoj-k-oge-5005776.html
https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/uravnenie-okruzhnosti-uravnenie-priamoi-12247/re-bbd7dd94-cd7b-473e-b426-96ccb9c0efa3
https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/uravnenie-okruzhnosti-uravnenie-priamoi-12247/re-bbd7dd94-cd7b-473e-b426-96ccb9c0efa3
https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/uravnenie-okruzhnosti-uravnenie-priamoi-12247/re-67c5a588-2bc7-4cc3-aa14-1f7de1e3b060/pe?resultId=3739535245&c=1
https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/uravnenie-okruzhnosti-uravnenie-priamoi-12247/re-67c5a588-2bc7-4cc3-aa14-1f7de1e3b060/pe?resultId=3739535245&c=1
https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/uravnenie-okruzhnosti-uravnenie-priamoi-12247/re-67c5a588-2bc7-4cc3-aa14-1f7de1e3b060/pe?resultId=3739535245&c=1
https://resh.edu.ru/subject/lesson/3039/start/
https://resh.edu.ru/subject/lesson/2508/main/
https://resh.edu.ru/subject/lesson/2508/main/

Hroro no pazaeny:

Paszpnen S. IIpaBuiibHbIe MHOIOYTOJIBHUKH.

JJIMHA OKPYKHOCTH U ILUIOIIAAb Kpyra. Beruuciaenue niomanei

5.1 | IIpaBunbHBIE MHOTOYTOJIBHHUKH, 1 https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-
BBIYHCIICHHUE WX DJICMEHTOB. 9241/pravilnye-mnogougolniki-9246/re-983bb30f-8304-4d02-a739-40bb351cb45d
5.2 | Yucmo || ¥ JyIHA OKPYKHOCTH. 1 https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-
9241/dlina-okruzhnosti-ploshchad-kruga-9494/re-80ba7b3a-e82c-4b90-b115-
ed6027b17826
5.3 | lnuHa 1yru OKPYKHOCTH. 1 https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-
9241/dlina-okruzhnosti-ploshchad-kruga-9494/re-80ba7b3a-e82c-4b90-b115-
ed6027b17826
5.4 | Paguannas Mepa yria. | 1 https://resh.edu.ru/subject/lesson/4733/conspect/
5.5 | [Inomans kpyra u €ro >JIEMEHTOB | 2 https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-
(cextopa " CeTMEHTA). 9241/dlina-okruzhnosti-ploshchad-kruga-9494/re-80ba7b3a-e82¢c-4b90-b115-
ed6027b17826
5.6 | Beruucienue miomiaaei ¢uryp | 2 https://resh.edu.ru/subject/lesson/2514/start/https://resh.edu.ru/subject/lesson/2512/start/
BKJIFOYAKOMIIUX 3JICMCHTBI KpyTa.
Hroro no pasaeny: :8'
Paznen 6. /IBH2KeHHS MII0CKOCTH
6.1 | TTousiTHE O ABMIKEHHUH TIOCKOCTH. 1 https://www.yaklass.ru/p/geometria/9-klass/dvizhenie-10434/poniatie-dvizheniia-
simmetriia-10437/re-150d4afe-9334-462c-abe7-22a9b9b43f10
6.2 | ITapaniensHBIH TEPEeHOC, MOBOPOT | 2 https://www.yaklass.ru/p/geometria/9-klass/dvizhenie-10434/parallelnyi-perenos-i-
U CHMMETPHSL. povorot-9251/re-35537b4b-fe94-48de-8388-5648909264e2
6.3 | Ocu U IEHTPbI CHMMETPHUH. 1 https://resh.edu.ru/subject/lesson/2010/main/



https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/pravilnye-mnogougolniki-9246/re-983bb30f-8304-4d02-a739-40bb351cb45d
https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/pravilnye-mnogougolniki-9246/re-983bb30f-8304-4d02-a739-40bb351cb45d
https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/dlina-okruzhnosti-ploshchad-kruga-9494/re-80ba7b3a-e82c-4b90-b115-ed6027b17826
https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/dlina-okruzhnosti-ploshchad-kruga-9494/re-80ba7b3a-e82c-4b90-b115-ed6027b17826
https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/dlina-okruzhnosti-ploshchad-kruga-9494/re-80ba7b3a-e82c-4b90-b115-ed6027b17826
https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/dlina-okruzhnosti-ploshchad-kruga-9494/re-80ba7b3a-e82c-4b90-b115-ed6027b17826
https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/dlina-okruzhnosti-ploshchad-kruga-9494/re-80ba7b3a-e82c-4b90-b115-ed6027b17826
https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/dlina-okruzhnosti-ploshchad-kruga-9494/re-80ba7b3a-e82c-4b90-b115-ed6027b17826
https://resh.edu.ru/subject/lesson/4733/conspect/
https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/dlina-okruzhnosti-ploshchad-kruga-9494/re-80ba7b3a-e82c-4b90-b115-ed6027b17826
https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/dlina-okruzhnosti-ploshchad-kruga-9494/re-80ba7b3a-e82c-4b90-b115-ed6027b17826
https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/dlina-okruzhnosti-ploshchad-kruga-9494/re-80ba7b3a-e82c-4b90-b115-ed6027b17826
https://resh.edu.ru/subject/lesson/2514/start/
https://resh.edu.ru/subject/lesson/2514/start/
https://www.yaklass.ru/p/geometria/9-klass/dvizhenie-10434/poniatie-dvizheniia-simmetriia-10437/re-150d4afe-9334-462c-abe7-22a9b9b43f10
https://www.yaklass.ru/p/geometria/9-klass/dvizhenie-10434/poniatie-dvizheniia-simmetriia-10437/re-150d4afe-9334-462c-abe7-22a9b9b43f10
https://www.yaklass.ru/p/geometria/9-klass/dvizhenie-10434/parallelnyi-perenos-i-povorot-9251/re-35537b4b-fe94-48de-8388-56489b9264e2
https://www.yaklass.ru/p/geometria/9-klass/dvizhenie-10434/parallelnyi-perenos-i-povorot-9251/re-35537b4b-fe94-48de-8388-56489b9264e2
https://resh.edu.ru/subject/lesson/2010/main/

6.4 | IIpocreiimme [IPUMEHEHUS B2 1
pelIeH!H 3a1a.

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

zadach-1178089.html

Hroro no pazneny: i6'

Paznen 7. [loBTOpenne, 00001eHNEe, CHCTEMATU3AIMS 3HAHUI

7.1 | IloBTOpEHNE OCHOBHBIX ITOHATHI 0,5
¥ METOOB KypcoB 7—9 KIJ1accos,
000011IeHHE U CUCTEMATH3AIUS

https://interneturok.ru/lesson/algebra/9-klass/itogovoe-povtorenie-kursa-algebry-9go-

klassa/povtorenie-i-sistematizatsiya-kursa-algebry-7-9-klassa-preobrazovanie-vyrazheniy

https://www.yaklass.ru/p/algebra https://infourok.ru/issledovatelskaya-rabota-po-

3HAHUMN. matematike-na-temu-obobshenie-i-sistematizaciya-uchebnogo-materiala-kursov-7-9-
klassov-4314350.html
7.2 | IIpocreiinme reoMeTpuuecKue 0,5 https://resh.edu.ru/subject/lesson/7285/conspect/

(urypsl u X cBoicTBa.

7.3 | U3mepenue reomerpuyeckux | 0,5 https://www.yaklass.ru/p/geometria/7-klass/nachalnye-geometricheskie-svedeniia-
BEJINYHH. 14930/izmerenie-otrezkov-i-uglov-9704/re-8118f3d0-7a8f-4f3a-91cc-9el12cffo8c74
7.4 | TpeyronbHHUKH. 0,5 https://resh.edu.ru/subject/lesson/2040/start/https://www.yaklass.ru/p/geometria/9-
klasshttps://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-
uglami-treugolnika-skaliarnoe-proizvedeni -9222/sootnosheniia-mezhdu-storonami-i-
uglami-treugolnika-9281https://www.yaklass.by/p/geometriya/9-klass/vpisannye-i-
opisannye-mnogougolniki-3443/vpisannaia-i-opisannaia-okruzhnost-3450/re-44a00ffc-
ed9c-4e4f-bh67-45361f4c6d65
7.5 | MapaienbHbie nl(0,2 https://www.yaklass.by/p/matematika/5-klass/nagliadnaia-geometriia-12325/parallelnye-
HEePIIEHIUKYJISIPHBIE TIPSIMBIE. 5 i-perpendikuliarnye-priamye-12353
7.6 | OKpY>KHOCTB ¥ KPYT. 0,2 https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-
5 9241/dlina-okruzhnosti-ploshchad-kruga-9494
7.7 | T'eomeTpruecKre MOCTPOCHHUSI. 0,5 https://infourok.ru/urok-okruzhnost-geometricheskie-postroeniya-4502905.html

7.8 | Yrubl B okpykHOCTH. Brimcanusie u | 0,5
OIMCAaHHBIE OKPYHOCTH
MHOTOYT'OJIbHUKOB.

https://interneturok.ru/lesson/geometry/8-klass/effektivnye-kursy/okruzhnost-i-

mnogougolniki-chast-2-tsentralnye-vpisannye-i-opisannye-ugly



https://infourok.ru/urok-po-matematike-dlya-klassa-pravilnie-mnogougolniki-reshenie-zadach-1178089.html
https://infourok.ru/urok-po-matematike-dlya-klassa-pravilnie-mnogougolniki-reshenie-zadach-1178089.html
https://interneturok.ru/lesson/algebra/9-klass/itogovoe-povtorenie-kursa-algebry-9go-klassa/povtorenie-i-sistematizatsiya-kursa-algebry-7-9-klassa-preobrazovanie-vyrazheniy
https://interneturok.ru/lesson/algebra/9-klass/itogovoe-povtorenie-kursa-algebry-9go-klassa/povtorenie-i-sistematizatsiya-kursa-algebry-7-9-klassa-preobrazovanie-vyrazheniy
https://infourok.ru/issledovatelskaya-rabota-po-matematike-na-temu-obobshenie-i-sistematizaciya-uchebnogo-materiala-kursov-7-9-klassov-4314350.html
https://infourok.ru/issledovatelskaya-rabota-po-matematike-na-temu-obobshenie-i-sistematizaciya-uchebnogo-materiala-kursov-7-9-klassov-4314350.html
https://infourok.ru/issledovatelskaya-rabota-po-matematike-na-temu-obobshenie-i-sistematizaciya-uchebnogo-materiala-kursov-7-9-klassov-4314350.html
https://resh.edu.ru/subject/lesson/7285/conspect/
https://www.yaklass.ru/p/geometria/7-klass/nachalnye-geometricheskie-svedeniia-14930/izmerenie-otrezkov-i-uglov-9704/re-8118f3d0-7a8f-4f3a-91cc-9e12cff98c74
https://www.yaklass.ru/p/geometria/7-klass/nachalnye-geometricheskie-svedeniia-14930/izmerenie-otrezkov-i-uglov-9704/re-8118f3d0-7a8f-4f3a-91cc-9e12cff98c74
https://resh.edu.ru/subject/lesson/2040/start/
https://resh.edu.ru/subject/lesson/2040/start/
https://www.yaklass.ru/p/geometria/9-klass
https://www.yaklass.ru/p/geometria/9-klass
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281
https://www.yaklass.by/p/geometriya/9-klass/vpisannye-i-opisannye-mnogougolniki-3443/vpisannaia-i-opisannaia-okruzhnost-3450/re-44a00ffc-ed9c-4e4f-bb67-45361f4c6d65
https://www.yaklass.by/p/geometriya/9-klass/vpisannye-i-opisannye-mnogougolniki-3443/vpisannaia-i-opisannaia-okruzhnost-3450/re-44a00ffc-ed9c-4e4f-bb67-45361f4c6d65
https://www.yaklass.by/p/geometriya/9-klass/vpisannye-i-opisannye-mnogougolniki-3443/vpisannaia-i-opisannaia-okruzhnost-3450/re-44a00ffc-ed9c-4e4f-bb67-45361f4c6d65
https://www.yaklass.by/p/matematika/5-klass/nagliadnaia-geometriia-12325/parallelnye-i-perpendikuliarnye-priamye-12353
https://www.yaklass.by/p/matematika/5-klass/nagliadnaia-geometriia-12325/parallelnye-i-perpendikuliarnye-priamye-12353
https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/dlina-okruzhnosti-ploshchad-kruga-9494/re-80ba7b3a-e82c-4b90-b115-ed6027b17826#:~:text=%D0%94%D0%BB%D0%B8%D0%BD%D0%B0%20%D0%BE%D0%BA%D1%80%D1%83%D0%B6%D0%BD%D0%BE%D1%81%D1%82%D0%B8%20%D0%BE%D0%B1%D0%BE%D0%B7%D0%BD%D0%B0%D1%87%D0%B0%D0%B5%D1%82%D1%81%D1%8F%20%D1%87%D0%B5%D1%80%D0%B5%D0%B7%20C,%C2%B0%20%3D%20%CF%80%20R%20180%20%C2%B0%
https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/dlina-okruzhnosti-ploshchad-kruga-9494/re-80ba7b3a-e82c-4b90-b115-ed6027b17826#:~:text=%D0%94%D0%BB%D0%B8%D0%BD%D0%B0%20%D0%BE%D0%BA%D1%80%D1%83%D0%B6%D0%BD%D0%BE%D1%81%D1%82%D0%B8%20%D0%BE%D0%B1%D0%BE%D0%B7%D0%BD%D0%B0%D1%87%D0%B0%D0%B5%D1%82%D1%81%D1%8F%20%D1%87%D0%B5%D1%80%D0%B5%D0%B7%20C,%C2%B0%20%3D%20%CF%80%20R%20180%20%C2%B0%
https://infourok.ru/urok-okruzhnost-geometricheskie-postroeniya-4502905.html
https://interneturok.ru/lesson/geometry/8-klass/effektivnye-kursy/okruzhnost-i-mnogougolniki-chast-2-tsentralnye-vpisannye-i-opisannye-ugly
https://interneturok.ru/lesson/geometry/8-klass/effektivnye-kursy/okruzhnost-i-mnogougolniki-chast-2-tsentralnye-vpisannye-i-opisannye-ugly

7.9 | TIpsimast 1 OKPYKHOCTb. 0,5 https://resh.edu.ru/subject/lesson/3036/main/

7.1 | YetpipéxyronbHuky. Brincanubie u 0,5 https://www.yaklass.ru/p/geometria/8-klass/okruzhnost-9230/vpisannaia-i-opisannaia-

0. | omucaHHbBIC YETHIPEXYTOIbHHUKH. okruzhnosti-9244/re-2ace242a-389d-494a-ac13-
30973968cafohttps://www.yaklass.ru/p/geometria/8-klass/okruzhnost-9230/vpisannaia-i-
opisannaia-okruzhnosti-9244/re-5c¢73536¢-3e29-4b74-ae2b-d6972dadd2ac

7.1 | Teopema Ilucaropa u Havana 0,5 https://resh.edu.ru/subject/lesson/1490/main/https://resh.edu.ru/subject/lesson/2040/main/

1. | tpuronomerpuu. Pemenue o0Omumx https://resh.edu.ru/subject/lesson/7314/conspect/

TPEYTOJIbHUKOB.

7.1 | [IpaBUIIbHBIE MHOTOYTOJIbHHUKH. 0,2 https://resh.edu.ru/subject/lesson/2037/start/

2. 5

7.1 | [IpeoOpa3oBaHus MIIOCKOCTH. 0,2 https://resh.edu.ru/subject/lesson/5731/start/22407/

3. 5

7.1 | demxenus. [Tomobue. CummeTpus. 0,2 https://resh.edu.ru/subject/lesson/3138/start/

4. 5

7.1 | [Inomane. Beraucnenue miomaneit. | 0,2 https://resh.edu.ru/subject/lesson/2013/main/https://resh.edu.ru/subject/lesson/1484/main/

5. | [Inomann mogoOHBIX Quryp. 5

7.1 | dexapToBbl KOOPAMHATHI Ha | 0,5 https://resh.edu.ru/subject/lesson/6921/conspect/

6. | MIOCKOCTH.

7.1 | BekTopbl Ha MIOCKOCTH 0,5 https://resh.edu.ru/subject/lesson/2507/main/

7.

Hroro no pazaeny: :7'

OBIIEE KOJIMYECTBO YACOB IIO | 68

[NPOI'PAMME
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