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INOACHUTEJIBHASA 3AIINCKA

OBIIAA XAPAKTEPUCTHUKA YYEBHOI'O KYPCA "I'EOMETPUA"

Pabouas mporpamma o yuednomy kypey "I'eomerpus” mist oOydarommxcs 7-9 KiaccoB pa3paboTaHa Ha
ocHoBe DeiepalibHOTO TOCYJAPCTBEHHOTO 00pa30BaTEIHLHOrO CTaHAApTa OCHOBHOT'O 001IIero 00pa3oBaHusl ¢
y4€TOM U COBPEMEHHBIX MUPOBBIX TPeOOBaHUI1, IPEIBSABISAEMBIX K MAaTEMaTHUECKOMY 00pa30BaHUIO, U
TpaauLUN POCCUIICKOTr0 00pa3oBaHusl, KOTOpPbIe 00ECIIEUNBAIOT OBJIA/IEHUE KIIOYEBbIMUA KOMIETCHIIUSIMH,
COCTaBJISIOLIMMHU OCHOBY JUISl HEIIPEPHIBHOTO 00pa30BaHUs M CAMOPA3BUTHS, a TAKXKE IIEIOCTHOCTh
00LIEKYIbTYPHOT0, TUYHOCTHOTO U MTO3HABATENILHOTO pa3BUTHs 00yvaromuxcs. B mporpamMme yuteHsl uaeu
1 noyioxkeHust KoHuenmmu pa3BuTHs MaTeMaTH4YecKoro oopasoBanus B Poccutickoit deneparuu. B snoxy
1 poBoi TpaHchopMaluy BeeX chep 4eIoBeueCKol IeITeIbHOCTH HEBO3MOXKHO CTaTh 00Pa30BaHHBIM
COBPEMEHHBIM YeJIOBEKOM 0e3 0a30BOil MaTeMaTHYECKOI MOATOTOBKU. YKe B IIKOJIE MAaTEMAaTHUKA CIIY>KUT
OTIOPHBIM TIPEIMETOM IS U3YUCHHSI CMEXKHBIX JTUCIIUIUIMH, a TIOCJIE IKOJIBI peaTbHONH HEOOXOIMMOCTHIO
CTaHOBUTCS HEMPEPhIBHOE 00pa3oBaHKe, YTO TPEOYET MOJIHOLEHHOH 6a30B0i 0011e00pa3oBaTeIbHOM
MOATOTOBKHU, B TOM YHCJIE U MAaTEMAaTUYECKOM.

310 00YCIIOBJIEHO TEM, UTO B HAIIHM JHHU PACTET YUCIIO MPOodeccHii, CBI3aHHBIX C HEOCPEACTBEHHBIM
NPUMECHEHUEM MaTEeMAaTHKH: U B c(hepe SIKOHOMUKH, U B OM3HECE, M B TEXHOJIOTUIECKUX 00JIacTsIX, U JTAXKE B
ryMaHuTapHbeiX cepax. Takum oOpa3om, Kpyr MIKOJLHUKOB, /I KOTOPBIX MAaTEeMAaTHKA MOXKET CTaTh
3HAYMMBIM MPEIMETOM, PACIIUPSIETCS.

[IpakTrueckas MoJe3HOCTh MATEMATHKU OOYCIIOBJIEHA TEM, YTO €€ MPEAMETOM SIBIISIIOTCS
dbyHIaMeHTallbHbIE CTPYKTYpPBI HAIlIETO MUPA: IPOCTPAHCTBEHHbIE (POPMBI U KOJTHUECTBEHHBIE OTHOIICHUS OT
MPOCTEHIINX, YCBAUBAEMBIX B HEMOCPEACTBEHHOM OIIBITE, A0 JOCTATOYHO CIOXKHBIX, HEOOXOIUMBIX ISt
pa3BUTHUS HAYYHBIX U MPUKIAJAHBIX Uei. be3 KOHKpEeTHBIX MaTeMaTHUECKUX 3HAHUI 3aTPyAHEHO TOHUMAaHUE
MPUHIIUIIOB YCTPOHUCTBA U HCIOIb30BAaHUS COBPEMEHHON TEXHUKU, BOCIIPUATUE U UHTEPIPETAIUS
pa3zHo00pa3HON COLMATBHOM, YKOHOMUYECKOM, MOMUTHYECKON HpopMaIuu, ManodhdexTuBHa
MOBCE/IHEBHAS MTPAKTHYECKasl eATENbHOCTh. KaxkIoMy 4eTToBeKY B CBOEH KH3HU MPUXOTUTCS BBITTOIHATH
pacuéThl U COCTABIAThH AITOPUTMBI, HAXOAUTH U IPUMEHATH (DOPMYIIbI, BIAJETh MPAKTUISCKUMU MpUEMaMu
T€OMETPUUECKUX U3MEPEHHI U TOCTPOCHUH, YNTaTh HHPOPMAIIUIO, MTPEACTABICHHYIO B BH/IEe TaOIUII,
IUarpamm u rpaukoB, )KUTh B YCIOBUSX HEONPENEIEHHOCTH U MOHUMATh BEPOSITHOCTHBIN XapakTep
CIIy4aifHBIX COOBITHIA.

OAHOBPEMEHHO C pacHIupeHueM cdep MPUMEHEHUS MaTeMaTHKU B COBpEMEHHOM 00111ecTBe Bcé Ooee
Ba)KHBIM CTAHOBHUTCSI MAaTEMAaTUUYECKUM CTUIIb MBITIICHUS, POSIBIISIOIIUNICS B ONIPEACIEHHBIX YMCTBEHHBIX
HaBbIKaX. B mporiecce u3yueHust MaTeMaTHUKH B apceHasl MPUEMOB U METOJIOB MBIIIIJICHUS YeJIOBEKa
€CTECTBEHHBIM 00pa30M BKJIIOYAIOTCS MHAYKIMS U ISyKIKs, 0000IICHHE U KOHKPETU3aIls, aHAINU3 U
CUHTE3, KIacCU(UKAIIHS U CHCTeMaTH3alusl, abcTparupoBanue u aHanorus. OObeKThl MAaTeMaTHYECKUX
YMO3aKJIIOUCHHH, TPaBUiia UX KOHCTPYHUPOBAHMS PACKPHIBAIOT MEXAHU3M JIOTHYECKUX TTOCTPOSHUH,
CIOCOOCTBYIOT BBIPA0OTKE YMEHHS ()OPMYITHPOBATH, 0OOCHOBHIBATH M JIOKA3BIBAThH CYXKIACHUS, TEM CaMbIM
Pa3BUBAIOT JIOTHYECKOE MBIIIUICHHE. Bemyras pois MpuHAAJICKUT MaTeMaTUKe U B ()OPMHUPOBAHUN
AITOPUTMHUYECKON KOMITOHEHTHI MBITIUICHHS M BOCIIUTAHUN YMEHHM JIEHCTBOBATH 10 33a/IaHHBIM aJITOPUTMaM,
COBEPIIICHCTBOBATh M3BECTHBIC U KOHCTPYHPOBATh HOBBIE. B mpoliecce pereHus 3a1ady — OCHOBOM y4eOHOM
NeATeTLHOCTH Ha YPOKaX MaTeMaTHKN — Pa3BUBAIOTCS TaK)Ke TBOpUECKas M MPHUKIATHAS] CTOPOHBI
MBIIUTICHHUS.

OOyuenne MaTeMaTHKE AaéT BO3MOKHOCTh Pa3BUBATh Y O0yUJaAIOUINXCS TOUHYIO, PAIUOHATBEHYIO U
WH(OPMATUBHYIO pedb, yMEHHE OTOMPATh HanboJIee MOIX O ISIINE I3bIKOBbIE, CAMBOINYECKHE, Tpaduueckue
CpEeICTBA TSl BRIPAKCHUSI CY)KJICHUHN M HATJISTHOTO MX MPEICTaBICHUS.

Heo6xoauMbIM KOMIIOHEHTOM OOI1IeH KyJIbTYPhI B COBDEMEHHOM TOJIKOBAaHHUH SIBJISIETCS 00111ee 3HAKOMCTBO



C METOJIaMH MTO3HAHMS IeHCTBUTEIBHOCTH, PEICTABICHUE O MPEIMETE U METO/IaX MAaTeMAaTUKU, UX OTIMYHMA
OT METO/IOB JIPYT'MX €CTECTBEHHBIX M TYMAaHUTAPHBIX HAYK, 00 OCOOCHHOCTAX MPUMEHEHUSI MAaTEMaTUKH IS
peleHus HayYyHbIX U IPUKJIaIHBIX 3a1a4. Takum 00pa3oM, MaremMaTuyeckoe 00pa3oBaHHe BHOCUT CBOM
BKJIaJ1 B JOPMHUPOBAHUE OOIIEH KYIbTYphl YETIOBEKA.

W3yuenne MaTeMaTUKU TaKKe CIIOCOOCTBYET ICTETUYECKOMY BOCIIUTAHHIO YENIOBEKA, TOHUMAHHIO
KPacoThl M U3SIIECTBA MATEMAaTHUECKUX PACCYKIACHUN, BOCIPUATHIO T€OMETPUIECKUX (POPM, YCBOCHHIO

U CUMMCTPHH.

HEJIN U3YYEHUA YYEBHOI'O KYPCA "I'EOMETPUA"

«MaremaTuky yKe 3aTeM Y4UTh HaJ0, 4YTO OHA YM B IIOPSAJOK IPUBOJUTY, — IIUCAJl BEIIUKUNA PYCCKUI
yuenblii Muxawmn BacunseBud JIomoHOCOB. U B 3TOM COCTOUT 0J1HA U3 ABYX IIeNiell 00ydeHUsI TeOMETPUHN KaK
COCTAaBHOM YaCTH MaT€MAaTHKH B LIKOJIE. DTOM LI€JIM COOTBETCTBYET JI0Ka3aTebHas JIMHUSA [IPENOoJaBaHus
reometpun. Cienys mpencTaBlIeHHON pabodell mporpaMMe, HaYMHAs C CEABMOT0 KJIacca Ha ypoKax
reoMeTpUH 00yUaIOIIMNHCs YUUTCSA IPOBOJUTH JJOKA3aTeIbHbIE PACCYKIAEHUS, CTPOUTH JIOTHUECKUE
YMO3aKJIIO4YEHHUs, JOKA3bIBaTh HCTUHHBIEC YTBEPKACHUS U CTPOUTH KOHTP IPUMEPHI K JIOKHBIM, IIPOBOJUTH
paccyXIeHUs OT «IIPOTUBHOIO», OTJIMYATh CBOMCTBA OT MPU3HAKOB, (hopMyIrpoBaTh 0OpaTHbIE
YTBEP)KJICHMSL. Y UEHUK, OBJIAJEBIINN HCKYCCTBOM PacCyXk/1aTh, OyJeT IPUMEHATh €0 U B OKPYKAIOLIEH
JKU3HU.

Kak nucan reomerp u nenaror Mrops @enoposny Hlapeirus, «1oapsMu, IOHUMAIOLIMMU, YTO TAKOE
JI0Ka3aTeNbCTBO, TPYIHO U JaKe HEBO3MOXKHO MaHMITYJIMPOBaTh». 11 B 3TOM COCTOUT BaxkHOE
BOCIMTATEIbHOE 3HAYCHUE U3YyUEHHS TE€OMETPHUH, IPUCYLIEE UMEHHO OT€YECTBEHHON MaTeMaTU4eCKON
mkoje. Bmecre ¢ TeM aBTOpBI IPOrpaMMbl IPEAOCTEPETrAIOT YUUTENS OT U3IHUIIHETr0 popMain3mMa, 0cOOEHHO
B OTHOLIECHHUH Ha4all U OCHOBaHMUM reomerpun. @pannysckuil Matematuk JKan /[peoHHE 110 ’TOMY 1TOBOLY
BbICKa3aJjcs Tak: «4YTo kacaercs JenuKaTHOW IpOoOIeMbl BBEIEHUS «aKCUOM», TO MHE Ka)KeTCsl, UTO Ha
NEPBBIX MOpax HYXKHO BOOOIIe U30eraTh MPOM3HOCUTH CaMo 3TO ¢i10BO. C Ipyroi *e CTOPOHBI, HE CIEAYyeT
YIIYCKaTh HU OJTHOM BO3MOKHOCTH /1aBaTh MIPUMEPHI JJOTHYECKUX 3aKJIFOUEHUH, KOTOpbIE Ky/J1a B OosbIIei
Mepe, 4YEM UJIesl aKCUOM, SIBJISIFOTCS UCTUHHBIMU M €IMHCTBEHHBIMU JIBUTATEISIMU MaTEMAaTUYECKOTO
MBILLUICHUSI.

Bropoii nienbro u3ydeHusi reoOMETpUH SIBISIETCS UCIIOJIb30BAHKE €€ KaK MHCTPYMEHTA IIPH PEIIeHUN KaK
MaTeMaTUYECKUX, TaK U MPAKTUUECKHX 3ajjay, BCTPEUAIOIINXCS B peaibHOU *KU3HU. OKOHUMBIIUI KypC
TE€OMETPHUH LIKOJIBHUK JIOJIKEH ObITh B COCTOSIHUU OTIPEAEIUTh TEOMETPUUECKYIO PUTYpY, OUCATh CIOBaMH
JAHHBINA YepTEX UM PUCYHOK, HANTH IIJIOLIA/1b 3eMEJIBbHOTO Y4acTKa, pacCUuTaTh HEOOXOAUMYIO IJTUHY
ONTOBOJIOKOHHOTO Ka0eJst Uit TpedyeMble pa3Mephl rapaxa Juis aBToOMOOUIIs. DTOMY COOTBETCTBYET BTOpas,
BBIUMCIIUTENbHAS JIMHUA B U3YYEHUH F€OMETPUH B 1IKouie. J[aHHas mpakTHUecKas JTMHUS SIBIISIETCS HE MEHee
Ba)XHOM, yeM nepas. Emé [1naTon npeanuceiBai, yToOs! «rpaxaane [IpekpacHoro ropoga Hu B KOEM
CJlyyae He OCTaBJISIIM T€OMETPUIO0, BE/Ib HEMAJIOBAXKHO J1aXke M000UHOe e€ MPUMEHEHNEe — B BOCHHOM JIeJie
Jla, BIIPOYEM, U BO BCEX HayKaxX — JUISl JYUIIEro UX YCBOCHUS: MBI Bellb 3HAaeM, Kakasg OECKOHEUHas pa3HuIla
CYILIECTBYET MEX/y YEJIOBEKOM ITPUYACTHBIM K T€OMETPUH U HEPUUYACTHBIMY. JlJI1 3TOrO y4nuTENto
pEeKOMeH 1yeTcsl oA0UpaTh 3aJjau MPAKTHUECKOTo XapaKkTepa sl pacCMaTPUBAaEMbIX T€M, YUUTh JETeH
CTPOUTH MaTEMAaTUYECKUE MOJENIN PEATBHBIX )KM3HEHHBIX CUTYALlUH, TPOBOJAUTH BHIYUCIIEHUS U OLICHUBATh
aJIeKBaTHOCTB IIOJIyYEHHOT0 pe3ysbrara. KpaiiHe BaXXHO MOAUEPKUBATh CBSI3U TEOMETPUH C IPYTUMU
npeMeTaMi, MOTHUBUPOBATh MCIIOJIb30BaTh ONMPEAEICHUS T€OMETPUUECKUX (DUTYP U TIOHATHH,
JIeMOHCTPUPOBATh MPUMEHEHNE MOJTYYEHHBIX YMEHHUH B (pr3KKe U TEXHHUKE. DTU CBSI3U Hanboliee IpKo
BUJHBI B TeMax «BekTopb», «pUroHOMeTprUECcKHE COOTHOLIEHU», «Meroa koopauHaT» U «Teopema
[Tucdaropay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTIAHE



Cornacno yueOHOMY TuIaHy B 7—9 Kitaccax u3y4aercsi yaeOHbIN Kypc «I'eoMeTpus», KOTOPBINA BKIIOYAET
CJICAYIOIINE OCHOBHBIE pa3zenibl cofepkanus: «I'eomerpuueckue GpUrypsl 1 Ux cBoiicTBay, «M3mepeHue
reOMETPUYECKUX BEJTHMUUHY, a TaKXKe «/lekapToBBI KOOPAWHATHI HA TUIOCKOCTHY, «BeKTOophI», «J|BHKEHHS
iockoctu» U «lIpeoGpa3oBanus mogoous».

VY4eOHbIii 1J1aH peayCMaTPUBAET U3YYEHHUE T€OMETPUN HAa 0a30BOM YPOBHE, UCXO U3 HE MEHee 68
y4eOHBIX 4acoB B yueOHOM T'0Jly, BCETO 3a TpH roja o0ydeHus — He meree 204 4acos.



COJEPKAHUE YYEBHOI'O KYPCA "I'EOMETPUA"

7 KJIIACC

Hauanbnbie nonstusa reomerpun. Touka, npsimMasi, OTPE30K, JIyd. Yroia. Buasl yrios. BepTukanbHbie u
cMexHbIe yribl. buccekTpuca yrina. JIomanasi, MHOrOyroybHUK. [lapaninenbHOCTh U ePHeHINKYISIPHOCTD
MPSIMBIX.

Cummerpuunblie purypsl. OCHOBHBIE CBOMCTBA OCEBOM cuMMeTpuu. [IprMepsl cuMMeTpUn B OKpYXkKaroiem
MUpe.

OcHOBHbIE OCTPOEHUS C IOMOILBIO LIUPKYJIS U JIMHEHKH. TpeyronbHUK. BricoTa, Meauana, 6uccekTpuca,
UX CBOMCTBA.

PaBHOOeIpeHHBIN 1 PAaBHOCTOPOHHUI TpeyroiabHUKU. HepaBeHCTBO TpeyrojabHUKa.

CaoiicTBa 1 MpU3HAKK PaBHOOEIPEHHOIO TpeyroyibHUKa. [Ipr3Haku paBeHCTBa TPEYroJIbHUKOB.

CaoiicTBa ¥ MPU3HAKU MapajuIeIbHBIX NpsAMbIX. CyMMa yIoB TpeyroibHUKa. BHelHue yrib
TpeyrojbHUKa.

[IpsimoyronbHbBIN TpeyroibHUK. CBOMCTBO MeIUaHbI MIPSMOYTOJIBHOIO TPEYTOIbHUKA, TPOBEAEHHON K
runotenyse. [Ipu3Haku paBeHCTBa MPAMOYTOJIbHBIX TPEYTOJIbHUKOB. [IpSAMOYToNbHBIA TPEYTOJBHUK C YIIIOM
B 30°.

HepaBeHncTBa B reoMeTpuu: HEPaBEHCTBO TPEYTOJIbHHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM, Teopema o
OoJibiieM yrie ¥ O0JbIIeH CTOPOHE TpeyroyibHUKA. [leprneHuKysp U HaKJIOHHAS.

I'eomerpuueckoe mecto Touek. buccekTpuca yria u cepeIMHHBIN NEPICHAUKYIISAP K OTPE3KY KaK
F€OMETPUUYECKHE MECTA TOUEK.

OKpy>XHOCTb U KPYT, XOpJia U IUAMETP, UX CBOMCTBA. B3anMHOE pacronioxeHne OKpy>KHOCTH U TIPSIMO.
Kacarenbnas u cexymas K okpy>kHOCTH. OKpY>KHOCTb, BIICaHHAas B yroJl. Briucanuas u onucanHas
OKPY>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

Yerreipéxyronpuuku. [lapamienorpamMm, ero npusHaku 1 cBoicTBa. YacTHbIE ciryyan napauienorpaMMoB
(MpsIMOYTOJIBHUK, POMO, KBaJpaT), UX MPU3HAKU U cBoiicTBa. Tpamenus, paBHOOOKas Tpamenus, e€ CBOHCTBa
u npusHaku. [IpsMoyronbHas Tpanenus.

Meron yasoenust meauansl. LlentpansHas cummerpus. Teopema ®Paneca 1 TeopeMa 0 MPONOPLHHOHATIBHBIX
OTpe3Kax.

CpenHue TMHUM TPEYTroJIbHUKA U Tpanenuu. LIeHTp Macc TpeyrosibHUKa.

[Tonobue TpeyroiabHUKOB, kK03 uurent nonodus. I[Ipusnaku nonodus TpeyronbHUkoB. [Ipumenenue
000U MPH PEeIIeHUH MPAKTUYECKHUX 3a/1a4.

CaoiicTBa miomaaei reomerpuueckux ¢puryp. @opmyssl A MIIOLMIAM TPEYrodbHUKA, HapajenorpaMma,
pomb6a u Tpanenunu. OTHOLIEHHE IOl MOAOOHBIX (QUTyp.

Brruucnenue miormaaei TpeyroibHUKOB 1 MHOTOYT'OJIbHUKOB Ha KJIeT4aTol Oymare.

Teopema [Tudaropa. [Ipumenenue reopems [ludaropa npu penieHnn mpakTHYECKUX 3a7au.

CuHyC, KOCUHYC, TAHT€HC OCTPOr0 yria NpsSMOYroJbHOr0 TpeyrojibHuKa. OCHOBHOE TPUTOHOMETPUUECKOE
TOXIeCTBO. Tpuronomerpudeckue GyHkiuu yrios B 30°, 45° u 60°.

BnucanHnbie U IEHTpaIbHBIE YIUIBI, YTOJI MEXAY KacaTeJIbHOW U XOPJOU. YTIIBI MEXAY XOpJAaMHu U
CeKyIMMHU. BrincanHble u onucaHHbIe YeTHIPEXYTOJIbHUKY. B3auMHOE pacnonoxeHune IByX OKpYKHOCTEH.
Kacanue okpyxnocteil. O61ue kacatenbHble K ABYM OKPYKHOCTSIM.

9 KUIIACC

Cunyc, kocunyc, TaureHc yriioB ot 0 1o 180°. OcHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. DOPMYJIbI

IMPUBCACHUS.



Pemenue tpeyronbHUKOB. Teopema KOCHHYCOB M TEOpEMa CUHYCOB. Pelienne npakTU4ecKux 3a/1a4 ¢
HCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[TpeobpaszoBanue mogodus. [logoOue cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema o nmpou3BeeHUHN OTPE3KOB XOPI, TEOPEMBI O IIPOU3BEIECHNUN OTPE3KOB CEKYILUX, TEOPEMA O
KBaJpaTe KacaTelbHOM.

Bekrop, 1nmHa (MO1yJib) BEKTOpPA, COHAIIPABIIEHHBIE BEKTOPBI, IPOTUBOIOIOXKHO HAIIPaBJIEHHbIE BEKTOPBI,
KOJUIMHEAPHOCTbh BEKTOPOB, PaBEHCTBO BEKTOPOB, ONEpAllMU HaJl BEKTOpaMHU. PaznoskeHue BeKTopa 1o JByMm
HEeKoJIMHeapHbIM BekTopaM. KoopaunaTel Bektopa. CKanspHOe IPOU3BEAECHUE BEKTOPOB, IPUMEHEHUE IS
HaXO0X/I€HUs JJIUH U YIJIOB.

JlexapToBbl KOOPAMHATHI HA INIOCKOCTU. Y PaBHEHHUS MIPSIMON U OKPY)KHOCTH B KOOPJIMHATaX, IEpecedeHHE
OKPY’KHOCTEH U IPsIMBIX. MeTON KOOPAUHAT U €ro IPUMEHEHHUE.

[IpaBuiibHBIE MHOTOYTOJIBHUKH. [{Ha OKkpyXHOCTH. ['pajiycHas u pajuaHHas Mepa yria, BEIYUCICHUE
JUIMH 1yT OKpykHOCTeH. [Inomane kpyra, ceKTopa, CETMEHTA.

JIBI>KEHUSI IIJIOCKOCTH M BHYTPEHHHE CUMMETpUU GUTyp (31eMeHTapHbIe npeacTaienus). [lapannenbHbrii
nepeHoc. [1oBopor.



IINTAHUPYEMBIE OGPA30OBATEJIBHBIE PE3YJIbTATDBI

OcBoenne yueOHOro Kypca «I'eoMeTpus» TOIKHO 00ecTeYnBaTh JOCTIKEHNE HA YPOBHE OCHOBHOTO
o0uiero 00pa3oBaHus CIEIYIONIMX JUYHOCTHBIX, METANPEAMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX
pe3yJIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE PE3yNbTATHl OCBOCHUS IIPOTPaMMBbI Y4eOHOT0 Kypca «I'eomMeTpus» XapaKTepU3yIOTCS:

I[IaTpuoTnyeckoe BoCIUTAHME:

MPOSIBJICHUEM UHTEpeca K MPOLUUIOMY M HACTOSILEMY POCCUMCKON MaTeMaTHUKU, IEHHOCTHBIM OTHOIICHHUEM
K JIOCTH>XKEHUSAM POCCHIMCKUX MAaTEMATHKOB U POCCUMCKOM MAaTEMATHYECKOM LIKOJIbI, K UCIIOJIb30BAaHUIO ITUX
JOCTHKEHUH B IPYTHX HayKax U MPUKIATHBIX cepax.

I'pa:knanckoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00S3aHHOCTEH rpak/laHlHA U Pea3alliy €ro Mpas, PEJICTABICHUEM O
MaTeMaTHUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYP, SIBJICHHM, TPOLEAYP IPAXKIAHCKOTO
oOmiecTBa (BEIOOPHI, OMPOCHI U TP.); TOTOBHOCTBIO K 00CYKIEHUIO STUYECKUX MPOOIIeM, CBSI3aHHBIX C
MPAKTUYECKUM MPUMEHEHUEM JJOCTUKEHHUM HayKu, OCO3HAHUEM BaXKHOCTH MOPAJIbHO-3TUYECKUX MTPUHIIUIIOB
B ICSITETILHOCTU YUEHOTO.

TpyaoBoe BociuTanue:

YCTAaHOBKOW Ha aKTMBHOE YYaCTHE B PEIICHUM MPAKTUUECKUX 33/1a4 MAaTEeMAaTHYE€CKOM HAIPaBIEHHOCTH,
OCO3HAHHEM BaXHOCTH MaTeMaTUYECKOT0 00pa30BaHUS HA MPOTSKEHUH BCEH )KU3HU JIJISl YCIEIIHON
npohecCuOHANBHOM EATEIbHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHHIA,

OCO3HAaHHBIM BBIOOPOM U TIOCTPOEHUEM MHAWBHUIYabHON TPAeKTOPUU 00Pa30BaHUS U KU3HEHHBIX TUIAHOB
C YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

JcTeTHYecKoe BOCIUTAHNE:

CHOCOOHOCTBIO K AMOIIMOHATIBHOMY U ACTETUYECKOMY BOCTIPUSATHIO MAaTEMAaTUUECKUX 0OBEKTOB, 3a/1a4,
pelieHui, pacCyXACHUI; YMEHHIO BUJIETh MaTEMaTUYECKHE 3aKOHOMEPHOCTU B UCKYCCTBE.

IleHHOCTH HAYYHOT0 IO3HAHUS:

OpHUEHTAIIHEeH B ESTEIbHOCTH Ha COBPEMEHHYIO CUCTEMY HayYHBIX MPE/ICTABICHUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, TPUPO/BI U 00IIeCTBa, TOHUMAaHUEM MaTeMaTUYECKON HAYKH KakK
cdepbl UeT0BEUECKOM 1eATeNbHOCTH, STANOB €€ Pa3BUTHS U 3HAYMMOCTH JJIS1 pa3BUTHI IMBUITU3AIUY;

OBJIAJICHUEM SA3BIKOM MaTE€MaTUKHU U MaTEMAaTUYECKON KyJIbTYpPOU Kak CPeICTBOM MTO3HAHUS MUDPA;

OBJIAJICHUEM MPOCTEHIITMMHU HAaBBIKAMH HCCIIEOBATENbCKON AESTEIBHOCTH.

du3nyeckoe BOCNUTaAHUE, POpMUPOBAHHE KYJIbTYPbI 310POBbS M SMOLMOHAJIBHOIO 0J1ar0NOJYYHs:

TOTOBHOCTBIO MPUMEHSITh MAaTEMaTHUYECKHE 3HAHUS B MHTEPECaX CBOETO 37I0POBBS, BEJICHUS 3/I0POBOTO
o0pas3a kU3HH (310pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEXKUM 3aHSATHI U OTNIbIXa, peryisapHas Gusndeckas
AKTHUBHOCTH);

c(hOpMHUPOBAHHOCTHIO HaBbIKa peIICKCUU, IPU3HAHUEM CBOETO IMpaBa Ha OMIMOKY M TaKOTO *Ke MpaBa
JIPYroro 4eaoBeKa.

JKOJIOTHYECKOe BOCTIMTAHME:

OpHUEHTAIlMel Ha TPUMEHEHNE MAaTeMaTHISCKUX 3HAHUIA JUIS PEIICHHUs 33/1a4 B 00JIaCTH COXPAaHHOCTH
OKPY’KaIOIIIEeH Cpebl, TIIAHUPOBAHUS TTOCTYITKOB M OIEHKH MX BO3MOKHBIX IMOCIEACTBUHN ISl OKPYKArOIIEH
Cpenpbl;

OCO3HAHUEM TJI00ATILHOTO XapaKTepa IKOJOTUUECKHUX MTPOOJIEM H ITyTeH UX PEIICHHS.

JIN4YHOCTHBIE pPe3yJbTaThl, 00eceYrBAKOIIUE ATANTANNI0 00Yy4AKIIErocsi K U3MEHS IO IMMCH
YCJI0BUAM COLMAJIBHON M IPUPOIHOM Cpeabl:



— TOTOBHOCTBIO K JACMCTBUSIM B YCIOBHUSIX HEONPEIEIEHHOCTH, MOBBIIIECHUIO YPOBHS CBOEH
KOMITETEHTHOCTH Yepe3 MPaKTUYECKYIO IeATEIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS Y APYTUX JIIOJIEH,
pHOOpPETaTh B COBMECTHOM JESTEIbHOCTH HOBBIE 3HAHUSI, HABBIKK U KOMIIETEHIIUU U3 OTIbITa IPYTUX;

— He00X0JUMOCTHIO B OPMUPOBAHUU HOBBIX 3HAHHI, B TOM yucie (POpMYIUPOBATh UJIEH, TIOHATHS,
TUIOTE3bI 00 00BEKTaX U SIBICHUSX, B TOM YHCJIE paHEE HE U3BECTHBIX, OCO3HABATH NE(UITUTHI

COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEMH, TNIAHUPOBATH CBOE pa3BHUTHE;

— CII0OCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYALIMIO, BOCIPUHUMATD CTPECCOBYIO CUTYALIUIO KaK
BBI30B, TPEOYIOLIUI KOHTPMED, KOPPEKTUPOBATH IPUHUMAEMbIE PEIICHUs U JeHCTBUS, POPMYIHPOBATH
Y OLICHUBATh PUCKU U MOCIEICTBUS, JOPMUPOBATH OIIBIT.

METAINPEAMETHBIE PE3YJIbTATbBI

MerTanpeaMeTHble pe3yIbTaThl OCBOSHHS MPOTrpaMMbl yueOHOTo Kypca «I eoMeTpus» XxapakTepusyroTcs

OBJIAZICHUCM YHUBEPCAIbHbIMU RO3HA6AM E/IbHbBIMU 061/76‘7’]’1614}1]1/114, YHUBEPCA/IbHOIMU KOMMYHUKAMUGHbBIMU

oeticmeusMU U YHUBEPCANbHbIMU PESYIAMUBHBIMU OeUCTNBUIMU.

1) Vhusepcanvnvle nosnasamenvhwle deiicmeus obecnevusarom Gopmuposanue 6a308blx KOSHUMUGHbIX

npoyeccoe 06yttai0u;uxc;z (OCGO@HH@ Memo008 No3HAHUSA OKpyaHcarwyeco mupa, NPUMeHERUe 102UYECKUX,

uccnedo8amenbeKux onepayutl, ymenutl pabomams ¢ uHgopmayuetr).

ba3oBble JJoruyeckue AeiicTBUsA:

— BBIABJIATH U XapaKTEPU30BaTh CYLIECTBEHHbIE IPU3HAKU MAaTEMATUYECKUX OOBEKTOB, IOHATHUH,
OTHOIIEHUN MEXy MOHATUAMU; (OPMYJIHUPOBATH ONPEEIICHUS OHITUN; YCTaHABIUBATh
CYIIECTBEHHBIN MPU3HAK KIACCU(PHUKAINH, OCHOBAHUS JJIs1 0000IEHHS U CPAaBHEHHS, KPUTEPUU
IIPOBOJAMMOIO aHAJIN3a;

— BOCHPHUHHUMATH, (POPMYIHUPOBATH U IPEOOPA30BHIBAThH CYKACHUS: YTBEPIUTEIbHbIE U
OTpHUIIATENbHbIE, €IMHUYHBIE, YACTHBIE U OOIIUE; YCIOBHBIE;

— BBISABJIATh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U IPOTUBOPEUHs B (paKTax, JaHHbIX,
HaOJIIO/IEHUSAX U YTBEPKACHUSX; Ipe/yiaraTh KPUTEPUU JJIsl BBISIBIIEHUS 3aKOHOMEPHOCTEN 1
IIPOTUBOPEYUH;

— JACJIaTh BbIBOABI C UCITIOJIb30BAHHUEM 3aKOHOB JIOTUKHU, ICAYKTHUBHBIX U HHAYKTUBHBIX
yMO33KJ’IIO‘-ICHHI>i, YMOSaKHIO‘-ICHI/Iﬁ 110 aHaJIOTHH,

— pa30uparh JA0Ka3aTebCTBA MATEMATUUYECKUX YTBEPXKAECHUH (IIPSMbIE U OT IPOTUBHOTO), TPOBOIUTh
CaMOCTOSITENIbHO HECIIOXKHBIE OKa3aTeIbCTBA MaTEMaTHUYECKHUX (DAaKTOB, BBICTpanBaTh apryMEHTAIHIO,
MIPUBOJIUTH MPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKIEHUS;

— BBIOMpATh CIOCO0 pelieHus: yueOHOM 3a7jau (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEILIEHUS,
BbIOMpPATh HanbosIee MOIXOAAINNA C YIETOM CAaMOCTOSATENLHO BbIIETIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTebCKue JeCTBUA:

— HCIIOJIB30BAThH BOIIPOCHI KaK HCCIIeN0BaTEIbCKUM HHCTPYMCHT I1O3HAHU, (I)OpMYJ]I/IpOBaTB BOIIPOCHI,
(pI/IKCI/Ip}IIOH_II/IC poTUBOpPCUHUC, HpO6HCMy, CaMOCTOATCIIbHO YCTaHABJIMBATH UCKOMOC U JTAHHOC,
(bOpMI/IpOBaTB THUIIOTE3Y, apryMCHTUPOBATL CBOIO MO3UIIUIO, MHCHUC,

— MPOBOJUTH IO CAMOCTOSITENTLHO COCTABIIEHHOMY TUTAHY HECTIOKHBIN SKCIIEPUMEHT, HEOOIIBIIIOE
WCCIIEIOBAaHHE IO YCTAHOBIICHHIO OCOOCHHOCTEH MaTeMaTHIeCKOro 00bEKTa, 3aBUCHMOCTEH 00BEKTOB
MEXIy CO0Oi;



— CaMOoCTOATENbHO (hOpMYIHPOBaTH 000OIIEHNS U BBIBOIBI IO PE3YJIbTaTaM MPOBEAEHHOTO
HAOJTIOICHUS, HCCIICIOBAHUS, OIICHUBATh IOCTOBEPHOCTH IMOJTYYCHHBIX PE3yIbTaTOB, BEIBOJIOB U
000011ICHMI;

— IIPOTHO3UPOBATH BO3ZMOKHOC pa3BUTHUC IIPOLECCA, a TAKKE BbIABUI'aTh ITPCAIIOJIOKEHUA O €T0
Pa3BUTHU B HOBLIX YCIIOBUAX.

PabGora ¢ undpopmanmeii:

— BBIABJIATH HEJOCTATOYHOCTh M M30BITOYHOCTH MH(OPMAIIUU, JTaHHBIX, HEOOXOIUMBIX JIJIs PEIICHHS
3aJa4u;

— BBIOMpATh, AHATTU3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH HHPOPMAIUIO PAITUYHBIX
BUJIOB U (hOpM IpeicTaBICHUS;

— BbIOUpaTh GOpMY NpeACTaBICHU HHPOPMALIMN U WIITIOCTPUPOBATh pellIaeMble 33Ja4ul CXeMaMH,
ararpaMMaMu, HTHOM rpaduKoi 1 uX KOMOUHAIMSIMU;

— OLECHUBATh HAJIEKHOCTh UH(POPMALUH 110 KPUTEPUAM, NPEAJIOKEHHBIM YUUTEIEM WU
c(OpMYIHPOBAHHBIM CAMOCTOSITENIBHO.

2) YHuueepcanvrbie KOMMYHUKAmMUEHBbLE Oelicmaus 00eCneyusarom chopMupo8aHHOCHb COYUATLHBIX
HaBbIKO8 00Y4aAOUWUXCAL.

O01menue:

— BOCIpHUHUMATH U (1)OpMy.HI/IpOBaTB CYKACHUA B COOTBCTCTBHUHU C YCJIOBHUAMHU U LECTIAMU O6HICHI/I$I;
SAICHO, TOYHO, 'PAMOTHO BBIPaXXaTb CBOXO TOYKY 3PpCHUS B YCTHBIX U MIMCbMCHHBIX TCKCTAX, JaBaTh

IMMOsACHCHUA 110 X0y PCIICHUA 3ada4i, KOMMCHTHUPOBATH HOJIy‘-ICHHBIﬁ PE3yabTaT,

— B X0/1e 00CYXIEHUS 3a2/1aBaTh BOIIPOCHI 110 CYIIECTBY 00CYK/TaeMOii TEMBI, TPOOJIEMBI, pelIaeMon
3a/1auu, BbICKa3bIBaTh UJIEH, HAILIEJIEHHbBIE HA TOUCK PEILLEHHUS; COITOCTABISATh CBOU CYKJIEHUS C
CYXJACHHUSIMH IPYTHX YYACTHUKOB AMANIOTa, OOHAPY>KHUBATh PA3IMUME U CXOJICTBO MO3UIIUN; B
KOPPEeKTHOI opme hopMyTupOBaTh Pa3HOIIACHS, CBOM BO3PAKECHHUS,

— TMPEACTaBIAThH PE3YIbTAThl PELICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIEJOBAHMSI, IPOEKTA;
CaMOCTOSITENIbHO BBIOMPATh (hOpMaT BHICTYIUIEHHUS C YUETOM 3a]a4 MIPE3EHTAMU U 0COOEHHOCTEN
ayIUTOPHH.

CoTpyannuecTBo:

— IIOHUMATb 1 HUCII0JIB30BaTh IMPEUMYIICCTBA KOMaH)IHOﬁ n HHI[HBHZ[y&HI;HOﬁ pa6OTBI IIpU pCUICHU A
yLIe6HBIX MAaTEMAaTUYCCKUX 3a4a4,

— MPUHUMATH 11€TThb COBMECTHOU JIEATENBHOCTH, TUTAHUPOBATh OPTaHU3AIINI0 COBMECTHON PalOTHI,
pacnpenenaTh BUABI paboT, 10roBapuBaThCs, 00CYKIaTh MPOIIECC B pe3yabTaT paboThl; 00001maTh
MHEHHS HECKOJIBKUX JIOJICH;

— y4acTBOBaTh B IPYNIOBBIX (hopMax padboThl (00CYkIeHUsI, 0OOMEH MHEHUSMHU, MO3TOBbIE LITYPMbI U
ap.);

— BBIIIOJIHATE CBOIO YaCThb pa60TBI U KOOPAWHHUPOBATH CBOU JIENCTBUS C APYruMHr 4JICHAMH KOMAaHbI;

— OILIGHUBATh KaY€CTBO CBOET0 BKJIAJa B OOLIHMI MPOAYKT 110 KPUTEPUSIM, CHOPMYTUPOBAHHBIM
Y4aCTHUKAMU B3aUMOJICHCTBHSI.

3) Vuueepcanvuvie pecynisamusnsie oeticmsus 0becnevusarom Gopmuposanue cCMolC08bIX YCMAHOBOK U
HCUSHEHHBIX HABLIKOG TUYHOCTU.



Camoopranuszaums:

CaMOCTOSITENTLHO COCTABIISATH IJIaH, aJITOPUTM pEILeHHs 3a1a4u (WM €ro 4acTh), BRIOUpPaTh CIIoco0
pelieHus ¢ y4ETOM UMEIOLINXCS pECYPCOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh U
KOPPEKTHPOBATh BApPUAHTHI pEIICHUH ¢ y4ETOM HOBOW MH(POPMALINH.

CaMOKOHTPOJIb:

— BIIAJETh CIIOCOOAMU CAMOITPOBEPKH, CAMOKOHTPOJIS MPOIIecca U pe3yibTaTa PeeHus
MaTeMaTUYeCKOH 3a1a4u;

— IMPEIBUAETH TPYIAHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IIPU PELICHUH 3a1a41, BHOCUTb KOPPEKTUBHI B
NeSTeIbHOCTh Ha OCHOBE HOBBIX 00CTOSITENbCTB, HAWJEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

— OILICHMBATh COOTBETCTBHE Pe3yJIbTaTa JIeATEIbHOCTH MOCTABICHHOM 1IeJIU U YCIOBUAM, OOBSCHATh
MPUYMHBI JOCTHKEHUS WM HEJOCTHXKEHUS LEJH, HAaXOAUTh OIKOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY
OTIBITY.

INPEJIMETHBIE PE3YJIbTATBI

OcBoenne y‘Ie6HOFO Kypca ((FGOMeTpI/IH» Ha YPOBHC OCHOBHOT'O 06mero O6paSOBaHI/I$I JOJIZKHO
o0ecreynBaTh AOCTHUIKCHUC CIICAYIOIHNX NPEIMETHBIX O6pa30BaTeJ'ILHBIX PE3YyJIbTATOB:

7 KJIACC

— Pacnio3naBarth N3YUCHHBIC ITCOMCTPUUCCKHUC (1)I/IprBI, OpCACIIATL UX B3aUMHOC PACIIOJIOKCHHUC,
I/1306pa)KaTb ICOMCTPHUUCCKUC (I)I/Il"ypbl; BBITIOJIHATE YEPTCIKU 110 YCJIOBUIO 3aa1H. I/ISMCPHTB JINHENHBIE
" YTJIOBBIC BCIIMYUHBI. Pemarts 3agaum Ha BEIYKMCIICHUE OJIUH OTPE3KOB U BCIIMYUH YTIJIOB.

— Jlenatb rpy0yI0 OLIEHKY JJMHEWHBIX U YIJIOBBIX BEJIMUYUH IIPEIMETOB B pEaIbHON JKU3HHU, pa3MepoB
MPUPOAHBIX 00BEKTOB. Pa3nuuaThk pa3mMepsl 3TUX 0OBEKTOB MO MOPAIKY BEJIUYHHBI.

— CTpouTh YepTeKH K TEOMETPUUYECKUM 3aauaM.

— Tlomp30BaThCs IMprU3HaKaMH paBCHCTBA TPCYTrOJIbHUKOB, UCITI0JIb30BAaTh IMIPU3HAKH U CBOMCTBA

PaBHOOEIPEHHBIX TPEYTOJILHUKOB IPH PEILIEHUH 3aj1au.
— IIpoBoauTh NOrMUECKHE PACCYk ACHUS C UCTIOIB30BAHUEM F€OMETPHUUECKUX TEOPEM.

— Ilonw3oBaThCs IIpHU3HaKaMH paBCHCTBA MMPAMOYT'OJIbHBIX TPCYTI'OJIbHUKOB, CBOMCTBOM MCJHAaHBbI,
HpOBeHéHHOﬁ K TUIIOTCHY3C NPAMOYT'OJIbHOTO TPCYT'OJIbHHUKA, B pPCHICHUN T'COMETPUICCKUX 3aaa.

— OnpeaensaTs NapauieIbHOCTh MPSIMBIX C IOMOIIBIO YTJIOB, KOTOpbIe 00pa3yeT ¢ HUMH CeKyILasi.
OnpenensTs napajiebHOCTh MPSAMBIX C IIOMOILBIO PABEHCTBA PACCTOSHUN OT TOUYEK OAHOM MPSIMOH 10
TOYEK APYrou MpsSIMOM.

— Pemarp 3a1aun Ha KJIeTYaTON Oymare.

— HpOBO,Z[I/ITB BBIYHMCIICHHUA U HAXOAUTH YK CIIOBBIC 1 6YKBCHHBIC 3HAYCHHA YTIJIOB B TCOMCTPHUICCKUX
3aa4yax € UCIIOJIb30BAHUCM CYMMEBI YIJIOB TPCYT'OJIbBHUKOB U MHOT'OYT'OJIbHUKOB, CBOICTB YIJIOB,
O6pa30BaHHBIX IIpU NMEPCCCUYCHNU ABYX MAPAJUICIIBHBIX MMPAMBIX CCKyIJ.ICIZ. Pemiate MMPAKTUYCCKUC
3ala4v Ha HaXOXKXACHHUC YIJIOB.

— BrageTs moHATHEM FeOMETPHUUECKOTO MEeCTa TOYEK. Y METh ONPEAETSTh OUCCEKTPHUCY YIIia U
CEpPEAUHHBIN MEPICHANKYISP K OTPE3KY KaK FT€OMETPUUECKUE MECTA TOYEK.

— @opMyJIHpOBaTh ONPEAEIEHUS OKPYKHOCTH U KPyTra, XOpAbl U AUAMETPA OKPY>KHOCTH,

M0JIb30BaThCS UX CBOMCTBAMU. Y METh IPUMEHATH 3TU CBOMCTBA MPH PELICHUH 3a]1a4.



— Brazners NOHATHEM ONMCAHHOM OKOJIO TPEYTOJIbBHUKA OKPYKHOCTH, YMETh HAXOAUTH €€ LICHTP.
ITonp30BaTbes (pakTaMu O TOM, YTO OMCCEKTPHCHI YTIIOB TPEYTOJbHUKA MIEPECEKAIOTCS B OJJHOM TOUKE, U
0 TOM, 4TO CEpEAVHHBIE NIEPIEHANKYIISAPBI K CTOPOHAM TPEYTOJIBHAKA IIEPECEKAOTCS B OIHON TOUKE.

— Brnagets noHsTHEM KacaTeNbHOM K OKPY>KHOCTH, MOJIb30BATHCS TEOPEMOM O MEPIEHAUKYIISIPHOCTH
KacaTelbHOU U pajuyca, Ipo BEIEHHOIO K TOUKE KacaHUsl.

— Ilonw3oBaThCs HpOCTefIIHI/IMI/I TCOMCTPUICCKUMU HCPABCHCTBA MU, IIOHUMATh UX HpaKTI/I‘-IeCKI/If/'I

CMBICJI.

— HpOBO,I[I/ITB OCHOBHBIC T'€COMETPHUICCKUE ITOCTPOCHHUA C IIOMOIIBIO MUPKYJIA U JINHCHKH.

8 KIIACC

— Pacno3HaBaTb OCHOBHBIC BHUBI ‘-IGTBIpéX}’TOHBHI/IKOB, HUX 3JICMCHTHI, I10JIb30BaThCA UX CBOMCTBaMH

IIpH pECHICHUN I'€OMCTPUUYCCKHX 3a/1ay.
— HpI/IMeHHTB CBOMCTBA TOYKH nepeceuCHus MEInaH TPCYTroJIbHUKA (ueHTpa MaCC) B pCUICHUHU 3a71a4.

— Bnagets nonsaTueM cpez[Heﬁ JIMHUHW TPEYTOJIbHUKA U TpallClUuH, IPUMCHATD UX CBOMCTBa Ipu

peICHUH ITrCOMCTPUYCCKUX 3a1a4Y.

— Ilonb3oBarscs TeopeMoit Pasneca U TEOPEMON 0 IPONOPLMOHAIBHBIX OTPE3KAX, IPUMEHATh UX JUIS
peleHMsl TPaKTUYECKUX 3ajay.

— HpI/IMeHHTB IIPpU3HAKH HOI[O6I/I$I TPEYTrOJIbHUKOB B pPCHICHUU I'COMCTPUUICCKHUX 3a/1a4.
— Iloap3oBaTbes TeOpeMOfI HHQ)aropa JJIA pCIICHUA T'COMETPUYCCKHUX U IMTPAKTUYCCKUX 3aJ[a4.

— CTpOI/ITB MaTEMAaTUYCCKYI0 MOJCIIb B IIPAKTHYCCKUX 3a/jadaX, CaAMOCTOATCIBHO ACJIATh qepTéxc U Ha
XO4UThb COOTBETCTBYIOIINEC JJIMHBI.

— BJ'IaI[eTB MOHATUAMHU CUHYCA, KOCUHYCA U TAHI'CHCA OCTPOTO yIjia IPAMOYTOJIBHOT'O TPEYTr'OJIbHUKA.
— Ilonp30BaThCs STUMH HOHITHS MU IJId pEIICHUA TPAaKTHYCCKUX 3a/1ay.

— Brruncnare (pa3nuyHbIMU CIOCO0OAaMH) TUIOIIAh TPEYTOJIbHUKA U TJIOMIAAN MHOTOYTOJBHBIX (DUTYD
(mONB3yACh, e HEOOX0IUMO, KABKYISTOPOM).

— IIpuMeHATh NOJy4EHHBIE YMEHUS B IPAKTUYECKUX 3aa4aXx.

— Buianets NOHATHSIMU BOIMCAHHOTO U IIEHTPAIBHOIO YIJIa, HCHOJIb30BATH TEOPEMBI O BIMCAHHBIX
yriiax, yriiax Mexay XopJaMu (CEKYIIMMU) B YTIIe MeXKIy KacaTeIbHOW U XOPI0H IIPH pelIeHUU
FeOMETPUYECKUX 3a]1a4.

— BJ'Ia}IeTI) IIOHATHUEM OIITMCAHHOI'O I-IeTBIpéX}/l"OJ'II)HI/IKa, IPUMCHSTH CBOMCTBA OIMCAHHOT'O

YeTBIPEXYTOJIbHUKA IIPU PELIEHUH 3a/1a4.

— HpI/IMeHHTB MOJIYYCHHBIC 3HAHUA HA MPAKTUKEC — CTPOUTHh MATCMAaTUYCCKUEC MOJCIN JJId 3a/1a1
peaHBHOfI JKU3HHU U IPOBOJAUTH COOTBETCTBYIOIIUE BEIYUCIICHUA C IPUMCHCHUEM 1'[02106I/I$I n

TPUTOHOMETPHH (IIOJIB3YSACH, IJIe HEOOXOAUMO, KAIbKYISTOPOM).

9 KUIACC

— 3HaTh TPUTOHOMETPUUECKHE (PYHKIIUU OCTPBIX YIIJIOB, HAXOAUTH C UX OMOIIIbIO Pa3InYHbIE
3JIEMEHTBHI NPSIMOYTOJILHOTO TPEYTOJIbHUKA («pEeLIeHHEe MPSIMOYTOIbHBIX TPEYroJdbHUKOBY). HaxomuTs (¢
MOMOIIBIO KaJIbKYJISITOPa) JUTMHBI U YTIIBI JJ11 HETaOJIMYHbIX 3HAUEHUH.

— Iloap3oBaTbCs (I)OpMyJIaMI/I MNPpUBCACHUA U OCHOBHBIM TPUTOHOMCTPUUCCKHUM TOXIACCTBOM JJIA



HaXO0XJICHHUA COOTHOIICHHI MCXKAY TPUTOHOMETPUUCCKUMHU BEJIMYUHAMMU.

— MHcnonb30BaTh TEOpPEMbI CHHYCOB U KOCHHYCOB JIJISl HAXO0XKJICHUS Pa3JINYHBIX 3JIEMEHTOB
TpeyrojbHUKa («peleHre TPEYroJbHUKOBY), MPUMEHATh UX IIPU PEIICHUU F€OMETPUUECKUX 3aay.

— BJ'Ia,Z[GTB INOHATHUAMU Hp606pa3OBaHI/IH HOI[O6I/I${, COOTBCTCTBCHHBIX 3JICMCHTOB HO,Z[O6HI:>IX (1)I/Il"yp

— Ilonp3oBarbes cBOWCTBAMM 110100US IPOU3BOJIBHBIX GUTYP, YMETh BBIUUCIIATh AJIMHBI U HAXOIUTh
yriabl y nogo0HbIX ¢uryp. IlpumMeHsTs cBoicTBa M0100Ms B MPAKTUYECKUX 3aauaX.

— YMeTh NPUBOIUTH MIPUMEPHI MOJTO0OHBIX (GUTYP B OKPY>KAIOLIEM MHUDE.

— Ilonb30BaTbCs TEOpEMaMU O IPOU3BEAECHUN OTPE3KOB XOP/, O IPOU3BEICHUH OTPE3KOB CEKYIIUX, O
KBaJparTe KacaTeJIbHOM.

— Ilonp30BaTbest BEKTOPaMH, TOHUMATh UX T€OMETPHUECKUI U (PU3NUECKUNA CMBICI, IPUMEHSATh UX B

PEIICHUU IT'€OMCTPUYCCKUX U (1)I/ISI/I‘ICCKI/IX 3aJaa4.
— HpI/IMeHHTB CKaJIIpHOC ITPOU3BCACHUEC BEKTOPOB JISI HAXOKACHUA JJIMH U YTJIOB.

— Ilonp30BaThCs METOAOM KOOpAMWHAT Ha IINIOCKOCTH, IIPUMCHATL €TI0 B pCICHUN I'COMCTPUIYCCKHUX H
MNPAaKTUYICCKUX 3a1a4.

— Brazners NOHATUAMU IPABUIBHOTO MHOTOYT'OJIBHUKA, JJIMHBI OKPYXKHOCTH, JJIUHBI 1yTH
OKPYKHOCTH M paJlMaHHON MEPBI yIiia, YMETh BBIYUCIATH IUIOLIAAb KPyra ¥ €ro 4acTen.

— HpI/IMeHHTB IMOJIYYCHHBIC YMCHUS B [IPAKTUYCCKUX 3aladax.

— Haxonute ocu (M1 EHTPBI) CUMMETPUU QUTYDP, IPUMEHSTH TBUKEHUS MIIOCKOCTU B IPOCTEHIINX
Cllydasx.

— HpI/IMeHHTb MMOJIYYCHHBIC 3HAHUA HAa IPAKTUKE — CTPOUTH MATEMATUYICCKHUEC MOACIIN JIA 3adaY
peaanoﬁ JKU3HHU U NPOBOAUTE COOTBECTCTBYIOIIUEC BEIYUCIICHUA C IPUMCHCHHUEM HOI[O6I/I$I u

TPUTOHOMETPUYECKHUX QYHKIMH (ITOJIb3YACH, T€ HEOOXOAUMO, KAIbKYISITOPOM).



TEMATHYECKOE IINIAHUPOBAHUE

7 KJACC
Ne HaumeHoBaHMe pa3/e/10B H TeM IPOTrPaMMBbI KosmmuecTBo yacos JuekTpoHHble (LU PoBLIe) 00pa3oBaTe/bHbIE PeCypchl
n/n
BCEro | KOHTPOJIbLHBIE | MpPaKTHYecKHe
paéoTbI padoTsI

Pa3pen 1. Ilpocreiimue reomerpuyeckne purypol 1 ux cBoiicrpa. 3MepeHne reomeTpu4ecKux BeJIMYUH.

1.1. | Ipocreiimme reoMeTpuIeCcKre 0ObEKThI TOUKH MPSMbIE, JIy9H U YIIIbl, MHOTOYTOJILHUK, JIOMaHasl. 6 0 0 https://resh.edu.ru/subject/lesson/7284/start/250330/
https://resh.edu.ru/subject/lesson/7281/start/250470/
https://resh.edu.ru/subject/lesson/7283/start/250505/
https://resh.edu.ru/subject/lesson/7286/start/280148/

1.2. | CmexHble U BEpTUKAJILHBIE YIJIbI. 2 0 0 https://resh.edu.ru/subject/lesson/7287/start/249699/

1.3. | Pabota ¢ mpoCTeHIIIMH YePTEIKAMU. 2 0 0 https://resh.edu.ru/subject/lesson/7282/start/250085/

1.4. | W3mepenue TMHEWHBIX U YIIIOBBIX BEJIMUNH, BBIYUCIIEHHE OTPE3KOB U YIJIOB. 2 0 0 https://resh.edu.ru/subject/lesson/7282/start/250085/

1.5. | Ilepumerp u momaas GUTyp, COCTABICHHBIX U3 IPSIMOYTOJIBHHKOB. 2 0 0 https://content.edsoo.ru/lab/subject/3/
https://uchi.ru/catalog

Hroro no pazneny: 14

Pa3gen 2. TpeyroabHUKH

2.1. | TlonsTHE O PaBHBIX TPEYTOJIbHUKAX U IEPBUYHBIC IPEIACTABICHUS O PABHBIX (KOHIPYIHTHBIX) 1 0 0 https://resh.edu.ru/subject/lesson/7292/start/305760/

(urypax.

2.2. | Tpu npusHaka paBeHCTBA TPEYTOJIBHUKOB. 7 0 0 https://resh.edu.ru/subject/lesson/7294/start/297975/
https://resh.edu.ru/subject/lesson/7296/start/250225/
https://resh.edu.ru/subject/lesson/7297/start/305895/

2.3. | Ilpu3Haku paBeHCTBA MPSIMOYTOJIBHBIX TPEYTOJILHUKOB. 2 0 0 https://resh.edu.ru/subject/lesson/7309/start/300528/

2.4. | CsoiicTBo MeanaHbI IPSIMOYTOJILHOTO TPEYTOIBHHUKA. 1 0 0 https://resh.edu.ru/subject/lesson/7309/start/300528/

2.5. | PaBHOGeOpEHHBIC i PABHOCTOPOHHHE TPEYTOJIbHHUKH. 1 0 0 https://resh.edu.ru/subject/lesson/7295/start/250015/

2.6. | Ilpu3Haku 1 CBOMCTBA paBHOOCAPEHHOTO TPEYTrOJIbHUKA. 2 0 0 https://resh.edu.ru/subject/lesson/7295/start/250015/

2.7. | TIpoTuB GOJbILIEH CTOPOHBI TPEYTOJIBHHUKA JISKHUT OOJIBIIHIA yrOJl. 1 0 0 https://resh.edu.ru/subject/lesson/7307/start/271519/

2.8. | Ilpocreiie HepaBeHCTBA B TCOMETPHH. 1 0 0 https://resh.edu.ru/subject/lesson/7307/start/271519/

2.9. | HepaBeHCTBO TPEyrojibHUKA. 1 0 0 https://resh.edu.ru/subject/lesson/7307/start/271519/

2.10. | HepaBeHCTBO JIOMaHOM. 1 0 0 https://resh.edu.ru/subject/lesson/7306/start/296950/

2.11. | TIpstMOYrONBHBIN TPEYTONBHHUK C yriioM B 30°. 2 0 0 https://resh.edu.ru/subject/lesson/7309/start/300528/

2.12. | TlepBble MOHATHSI O JI0KA3aTEIBCTBAX B TEOMETPHH 2 1 0 https://content.edsoo.ru/lab/subject/3/

https://uchi.ru/catalog




Hroro o paszeny:

22

Pazzen 3. [lapaiuiebHble NPsIMbIE, CyMMa YIJIOB TPeyroJibHUKA

3.1. | IMapaiesnbHble NPsIMbIE, UX CBONCTBA. 2 https://resh.edu.ru/subject/lesson/7301/start/249511/
https://resh.edu.ru/subject/lesson/7302/start/305593/

3.2. | Iarsnii nocrynat EBkimpa. 2 https://resh.edu.ru/subject/lesson/7300/start/249559/

3.3. | Hakpecr nexaiime, COOTBETCTBEHHBIE U OJJHOCTOPOHHHE yTJibl (00pa3oBaHHbIE [IPU MIEpECeUCHHH 2 https://resh.edu.ru/subject/lesson/7299/start/296526/

napajIeIbHbIX MPSIMBIX CEKyLIeit).

3.4. | Ilpu3Hak napauieIbHOCTH MPSMBIX YepPe3 PABEHCTBO PACCTOSHUIT OT TOUEK OJHOIT PAMOi 10 3 https://resh.edu.ru/subject/lesson/7298/start/249805/

BTOPOM MPSIMOIA.

3.5. | Cymma yriioB TpeyroJibHUKa i MHOI'OYTOJIbHHKA. 2 https://resh.edu.ru/subject/lesson/7308/start/305628/
https://foxford.ru/wiki/matematika/summa-uglov-mnogougolnikov?
utm_referrer=https%3A%2F%2Fyandex.ru%2F

3.6. | BHewiHue yriisl TpEyroiabHUKA 3 https://foxford.ru/wiki/matematika/vneshnie-ugly-treugolnika

Hroro no pazneny: 14

Paznen 4. Oxpy:kHOCTb M Kpyr. ['eoMeTpHyecKHe NOCTPOEH s

4.1. | OKpy»KHOCTb, XOP/Ibl U JUAMETPBI, X CBOHCTBA. 1 https://content.edsoo.ru/lab/subject/3/
https://uchi.ru/catalog

4.2. | KacarenpHasi K OKPY>KHOCTH. 2 https://content.edsoo.ru/lab/subject/3/
https://uchi.ru/catalog

4.3. | OkpyxHoctb, BiicaHHasi B yroJi. 1 https://content.edsoo.ru/lab/subject/3/
https://uchi.ru/catalog

4.4. | Moustue o T'MT, npuMeHeHHE B 3a1a49aX. 1 https://content.edsoo.ru/lab/subject/3/
https://uchi.ru/catalog

4.5. | Buccekrpuica u cepeiMHHbIN NEPICHIUKYIISP KaK TEOMETPHYCCKUE MECTA TOYCK. 1 https://resh.edu.ru/subject/lesson/2026/start/
https://resh.edu.ru/subject/lesson/2025/start/

4.6. | OxpyxHOCTB, ONIMCAaHHAS OKOJIO TPEYTOJIbHUKA. 2 https://resh.edu.ru/subject/lesson/2021/start/

4.7. | BoucaHHas B TpEyroibHUK OKPYKHOCTb. 2 https://resh.edu.ru/subject/lesson/2023/start/

4.8. | Ipocreiire 3aa4uu Ha MOCTPOCHHE. 4 https://resh.edu.ru/subject/lesson/7289/start/296456/
https://resh.edu.ru/subject/lesson/7305/conspect/250154/
https://content.edsoo.ru/lab/subject/3/
https://uchi.ru/catalog

Hroro no pazaeny: 14

Paznen 5. IloBTOpenue u 06001 eHNEe 3HAHUIA.




5.1. | IoBTopeHue u 0600IIEHHEe OCHOBHBIX MTOHSATHI W METOIOB Kypca 7 Kiacca. 4 0 https://resh.edu.ru/subject/lesson/7285/start/297905/
https://resh.edu.ru/subject/lesson/7314/start/297086/
https://resh.edu.ru/subject/lesson/7312/start/299521/
https://resh.edu.ru/subject/lesson/7311/start/297121/
https://resh.edu.ru/subject/lesson/2022/start/

Hroro no pazneny: 4

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 0

8 KJIACC
Ne | HaumeHoBaHMe pa3/ieioB H TEM IPOrpaMMbl KoanyecTso yacos DJeKkTpoHHbIe (IMppoBHIE) 00pazoBaTe/IbHbIE
n/n pecypchbl
BCEro | KOHTPOJIbHBbIC NMpPaKTHYeCKue
pa6oTsl pa6oThI

Paznen 1. YeThIpéxyroJbHUKH

1.1. | [Mapasienorpamm, ero NpU3HAKU U CBONCTBA. 3 0 0 https://content.edsoo.ru/lab/subject/3/

https://uchi.ru/catalog

1.2. | YacTHble ciTy9an MapauiesIorpaMMoB (TIPSIMOYTOJIBHUK, POMO, KBaIpaT), NX IPU3HAKH HCBONCTBA. 3 0 0 https://resh.edu.ru/subject/lesson/1495/start/

1.3. | Tpaneuus. 1 0 0 https://resh.edu.ru/subject/lesson/2009/main/

1.4. | PaBHOGOKAS M IPSIMOYTOJIbHASI TPATICLIHH. 2 0 0 https://resh.edu.ru/subject/lesson/2009/main/

1.5. | VuBoeHue MeauaHbl. 1 0 0 https://resh.edu.ru/subject/lesson/2010/main/

1.6. | LlenTpansHast cHMMeTpHs 2 0 0 https://content.edsoo.ru/lab/subject/3/

https://uchi.ru/catalog

Hroro no pazageny 12

Paznen 2. Teopema ®ajieca u TeopeMa 0 NPONOPUHOHAILHBIX 0TPe3KaxX, M0100HbIe TPEYTr0JIbHHKH

2.1. | Teopema ®aseca u TeOpeMa O POMOPLUHUOHAIBHBIX OTPE3KAX. 3 0 0 https://resh.edu.ru/subject/lesson/2502/main/

https://resh.edu.ru/subject/lesson/2502/main/
https://resh.edu.ru/subject/lesson/3035/main/

2.2. | CpenHsist IMHMS TPEYTOJIBHUKA. 1 0 0 https://resh.edu.ru/subject/lesson/2015/main/

2.3. | Tpaneuwust, e€ cpeaHsis IMHUSL. 2 0 0 https://content.edsoo.ru/lab/subject/3/

https://uchi.ru/catalog

2.4. | TIponopunoHaNbHbIE OTPE3KH, HOCTPOSHHUE YETBEPTOTO MPOIOPIIHOHAIBHOTO OTPE3Ka. 1 0 0 https://content.edsoo.ru/lab/subject/3/

https://uchi.ru/catalog




2.5.. | CpoiicTBa IeHTpa Macc B TPEYTrOJIbHUKE. 1 https://content.edsoo.ru/lab/subject/3/
https://uchi.ru/catalog

2.6. | IlogoGHBIE TPEYTOIBHHUKH. 1 https://resh.edu.ru/subject/lesson/2014/start/

2.7. | Tpu npusHaka 1oao0us TPEyroJIbHHKOB. 3 https://resh.edu.ru/subject/lesson/2014/start/

2.8. | IIpakTuueckoe NpuMeHeHNne 3 https://resh.edu.ru/subject/lesson/3140/main/

Wroro no pazzaeny: 15

Paznen 3. [lnomans. HaxoxkaeHue nmiomaneii TpeyroabHIKOB 1 MHOTOYrOJIbHBIX (puryp. [lnomanu nogodHbIx puryp

3.1. | Honstue 06 001t TEOPHH TUIOLIA K. 2 https://content.edsoo.ru/lab/subject/3/
https://uchi.ru/catalog

3.2. | ®opmynsl IS UIOIAAN TPEYTroIbHIKA, apajliesiorpaMma 4 https://resh.edu.ru/subject/lesson/1492/main/
https://resh.edu.ru/subject/lesson/1493/main/
https://resh.edu.ru/subject/lesson/1484/main/
https://content.edsoo.ru/lab/subject/3/
https://uchi.ru/catalog
https://resh.edu.ru/subject/lesson/1491/main/

3.3. | OrHoweHue WIonaeii TpEeYroJbHUKOB ¢ OOLIMM OCHOBAaHHEM HJIH OOLIEH BHICOTOM. 1 https://resh.edu.ru/subject/lesson/2014/start/

3.4. | Beluncienue IWIomanei CIoXHbIX GUryp depes pa3sOHeHne Ha 9aCTH U JOCTPOCHHE. 1 https://content.edsoo.ru/lab/subject/3/
https://uchi.ru/catalog

3.5. | Tlnowaau Guryp Ha KieT4aToii Gymare. 1 https://content.edsoo.ru/lab/subject/3/
https://uchi.ru/catalog

3.6. | Ilnomanm mogoGHBIX GUryp. 1 https://content.edsoo.ru/lab/subject/3/
https://uchi.ru/catalog

3.7. | Bbluncnenue ruomaziei. 1 https://content.edsoo.ru/lab/subject/3/
https://uchi.ru/catalog

3.8. | 3agauu ¢ MPaKTUYECKUM COJCPIKAHUEM. 1 https://content.edsoo.ru/lab/subject/3/
https://uchi.ru/catalog

3.9. | Pemenue 3a1a4 ¢ HOMOLIbIO METOAA BCIIOMOTaTEAbHOM MIIOMIAAA 2 https://content.edsoo.ru/lab/subject/3/
https://uchi.ru/catalog

Wroro no pazaeny: 14

Pa3nen 4. Teopema IIndaropa n Hayana TPUrOHOMETPHH

4.1. | Teopema ITudaropa, e€ JoKa3aTeILCTBO U IPHMEHEHHUE. 2 https://resh.edu.ru/subject/lesson/1490/main/

4.2. | O6parnas reopema ITudaropa. 2 https://content.edsoo.ru/lab/subject/3/
https://uchi.ru/catalog

4.3. | OmnpeneneHne TPUrOHOMETPHUYECKUX (DYHKIHIA OCTPOro yriia, TPUrOHOMETPHYECKHE COOTHOLICHHSI B IIPSIMO YTOJIBHOM 2 https://resh.edu.ru/subject/lesson/2019/main/

TPEyrojbHUKE.




4.4. | OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO. 2 0 0 https://content.edsoo.ru/lab/subject/3/
https://uchi.ru/catalog

4.5. | CooTHOLIECHNUsI MEK/Yy CTOPOHAMH B MPSIMOYTOJIBHBIX TPEYroJIbHUKAX ¢ yrnamu B 45° u 45°; 30° u 60° 2 0 0 https://resh.edu.ru/subject/lesson/2016/main/
https://resh.edu.ru/subject/lesson/2017/main/

Wroro no pazzaeny: 10

Paznen 5. Yribl B OKpY:KHOCTH. BicaHHble 1 onucaHHbIe YeThIpexyroabpnukn. Kacarenbnbie k okpy:knocTH. Kacanue okpyskHoCTH.

5.1. | BrucaHHble U LIEHTpaJIbHbIE YIJIbI, 2 0 0 https://resh.edu.ru/subject/lesson/2027/main/

YroJI MEXTy KacaTelIbHOM U XOP/IOiA. https://resh.edu.ru/subject/lesson/2505/main/

5.2. | Yrubl MeXIy XOpAaMU U CEKYIIHMH. 2 0 0 https://resh.edu.ru/subject/lesson/2504/main/

5.3. | BrucaHHbI€e U ONMCAHHBIE YETHIPEXYTOJbHUKH, X IPU3HAKU U CBOMCTBA. 2 0 0 https://content.edsoo.ru/lab/subject/3/
https://uchi.ru/catalog

5.4. | IlpuMeHeHHE JTHX CBOICTB MPH PEIICHHH [€OMETPHICCKHX 3aad. 2 0 0 https://content.edsoo.ru/lab/subject/3/
https://uchi.ru/catalog

5.5. | B3aumHoe pacnosnokeHue AByX OKPYKHOCTEH. 2 0 0 https://content.edsoo.ru/lab/subject/3/
https://uchi.ru/catalog

5.6. | Kacaumne okpy)KHOCTCI. 3 1 0 https://content.edsoo.ru/lab/subject/3/
https://uchi.ru/catalog

HWroro no pazaeny: 13

Pa3znen 6. [ToBTopenne, 06001enne 3SHAHMIA.

6.1. | TIoBTOpEHHE OCHOBHBIX ITOHSTHIA K METO/IOB KypcoB 7 1 8 KIIacCoB, 00001ICHNE 3HAHUIA. 4 0 0 https://content.edsoo.ru/lab/subject/3/
https://uchi.ru/catalog

HWroro no paszaeny: 4

OBIIEE KOJIMYECTBO YACOB ITO ITIPOTPAMME 68 3 0

9 KJIACC
Ne HaumeHoBaHMe pa3/Je/10B M TeM IPOTrPAMMBI KosamuecTBo yacos DJIeKTpOHHbIe (M (PpPOoBbIe) 00pa3oBaTeIbHbIC
n/n pecypcsl
BCEro | KOHTpPOJIBHBIE NMpaKkTHYeCKHe
padoThbI padoThbI

Paznen 1. Tpuronomerpusi. TeopeMbl KOCHHYCOB U CHHYCOB. PelieHne TpeyroJibHMKOB.

1.1. | Onpenenenne TpuroHomerpuyeckux (GyHkumii yrios ot 0° go 180°. 2 0 0 https://resh.edu.ru/subject/lesson/2509/main/

1.2. | KocuHyc 1 CHHYC IPSIMOT0O 1 TYTIOTO yTiia. 2 0 0 https://content.edsoo.ru/lab/subject/3/

https://uchi.ru/catalog




1.3. | Teopema kocunycoB. (O600IEHHAsT) TEOpeMa CHHYCOB (C paJinyCOM OITUCAHHO OKPY)KHOCTH). 2 https://resh.edu.ru/subject/lesson/2041/main/
https://resh.edu.ru/subject/lesson/2034/main/

1.4. | HaxoxieHue JUIMH CTOPOH U BEJIMYUH YIJIOB TPEYTOJBHUKOB. 2 https://content.edsoo.ru/lab/subject/3/
https://uchi.ru/catalog

1.5. | ®opmyna muiomaam TpeyrojibHUKA Yepes JBE CTOPOHbBI M YIoJl MKy HUMH. 2 https://content.edsoo.ru/lab/subject/3/
https://uchi.ru/catalog

1.6. | ®opmyia miomaay 4eThIPEXYroIbHAKA Yepe3 ero AMArOHAIN U YIol MEK/IY HUMH. 3 https://content.edsoo.ru/lab/subject/3/
https://uchi.ru/catalog

1.7. | Ilpaktryeckoe NpUMEHEHHE JOKA3aHHBIX TEOPEM 3 https://content.edsoo.ru/lab/subject/3/
https://uchi.ru/catalog

Hroro no paszeny 16

Paznen 2. IIpeoGpasoBanue noao6usi. MeTpuueckue COOTHOMIEHHS] B OKPYKHOCTH

2.1. | Ilomsitre o mpeoGpa30OBaHUM TOXOONSL. 2 https://content.edsoo.ru/lab/subject/3/
https://uchi.ru/catalog

2.2. | CoOTBETCTBEHHBIE DIIEMEHTBI OAOOHBIX GUTYP. 2 https://content.edsoo.ru/lab/subject/3/
https://uchi.ru/catalog

2.3. | Teopema o mpou3BEeACHNH OTPE3KOB XOP/I, TEOPEMa O IPOU3BEICHHI OTPE3KOB CEKYIIHX, TCOPEeMa O KBaapaTe 3 https://content.edsoo.ru/lab/subject/3/

KacaTeJbHOM. https://uchi.ru/catalog

2.4. | TlpuMeHEeHHE B PEIIEHHH T€OMETPUUYECKUX 3a1a4 3 https://content.edsoo.ru/lab/subject/3/
https://uchi.ru/catalog

Wroro no pazaeny 10

Paspen 3. BekTopsl

3.1. | Ompexnenerne BeKTOPOB, CIOKEHUE H PA3HOCTH BEKTOPOB, YMHOKEHHE BEKTOPA Ha THUCIIO. 3 https://resh.edu.ru/subject/lesson/2506/main/
https://resh.edu.ru/subject/lesson/2030/start/
https://resh.edu.ru/subject/lesson/2733/main/
https://resh.edu.ru/subject/lesson/3037/main/

3.2. | ®usnyecKuii 1 reOMETPUIECKHUI CMBICI BEKTOPOB. 1 https://content.edsoo.ru/lab/subject/3/
https://uchi.ru/catalog

3.3. | PaznoxeHHe BEKTOpa I10 JABYM HEKOJUTMHEAPHBIM BEKTOPAM. 1 https://resh.edu.ru/subject/lesson/3038/main/

3.4. | KoopauHaThl BEKTOpA. 1 https://resh.edu.ru/subject/lesson/2508/main/

3.5. | CkansipHOE IPOHM3BE/ICHUE BEKTOPOB, €r0 MPUMEHEHHE JUISl HAXOXKICHHS IJIMH U YTJIOB. 3 https://resh.edu.ru/subject/lesson/2039/main/

3.6. | Peruenue 3a1a4 ¢ HOMOIIBIO BEKTOPOB. 1 https://content.edsoo.ru/lab/subject/3/
https://uchi.ru/catalog

3.7. | IlpuMeHeH#e BEKTOPOB JUIsl pELICHHsI 3a/1a4 KHHEMATHKN U MEXaHUKH 2 https://content.edsoo.ru/lab/subject/3/

https://uchi.ru/catalog




Hroro o paszeny:

12

Paznen 4. ﬂ,eKapTOBbl KOOPAUHATHI HA VIOCKOCTH

4.1. | JekapTOBbI KOOPAMHATHI TOYECK HA IIIOCKOCTH. 1 https://content.edsoo.ru/lab/subject/3/
https://uchi.ru/catalog

4.2. | YpaBHeHue npsmoii. 1 https://content.edsoo.ru/lab/subject/3/
https://uchi.ru/catalog

4.3. | YrioBoii Ko3()(PUIHEHT, TAHIEHC YIJIa HAKJIOHA, [TapauIe/IbHbIE U IEPIICHUKYIISIPHBIE IIPSMBIE. 1 https://content.edsoo.ru/lab/subject/3/
https://uchi.ru/catalog

4.4. | YpaBHeHue OKPYKHOCTH. 1 https://resh.edu.ru/subject/lesson/2028/main/

4.5. | HaxoaeHue KOOpAMHAT TOYEK [1ePECeYSHUs] OKPYKHOCTH U IIPSMON. 1 https://content.edsoo.ru/lab/subject/3/
https://uchi.ru/catalog

4.6. | MeTox KOOPAMHAT IIPH PEIICHUH FT€OMETPUYCCKHX 3a1a4. 2 https://content.edsoo.ru/lab/subject/3/
https://uchi.ru/catalog

4.7. | Ucnonb30BaHUE METOIA KOOPIMHAT B IPAKTHYECKUX 3a]1a4ax 2 https://resh.edu.ru/subject/lesson/3039/main/
https://content.edsoo.ru/lab/subject/3/
https://uchi.ru/catalog

Hroro mo pasneiy: 9

Pa3nen S. IlpaBniibHbIe MHOTOYT0JIbHUKH. JIJIHHA OKPY/KHOCTH U IUIOIIAAb KPyra. Beruncienue miomaaei

5.1. | IlpaBuibHBIE MHOTOYTOJILHHKH, BEIYHCICHHE HX JIEMEHTOB. 1 https://resh.edu.ru/subject/lesson/2037/start/
https://resh.edu.ru/subject/lesson/2512/main/

5.2. | Yucio p u JUIHA OKPYKHOCTH. 1 https://resh.edu.ru/subject/lesson/2513/start/

5.3. | JumHa gyru OKpY>KHOCTH. 1 https://resh.edu.ru/subject/lesson/2513/start/

5.4. | PaauanHas mepa yria. 1 https://content.edsoo.ru/lab/subject/3/
https://uchi.ru/catalog

5.5. | Inomap Kpyra v €ro 3JIeMEHTOB 2 https://resh.edu.ru/subject/lesson/2514/main/

(CeKTopa 1 CErMeHTa). https://content.edsoo.ru/lab/subject/3/

https://uchi.ru/catalog

5.6. | Borumcnenue ruiom@aieil Guryp BKIFOYAIOLIMX SJICMEHTBI KPyTa. 2 https://content.edsoo.ru/lab/subject/3/
https://uchi.ru/catalog

Hroro o pasneiy: 8

Paznen 6. JIBHKeHHs IIOCKOCTH

6.1. | IToHsiTHE O IBUKEHHUHU IUIOCKOCTH. 1 https://resh.edu.ru/subject/lesson/2035/main/




6.2. | IlapasuienbHBlii IEPEHOC, TIOBOPOT M CHMMETPHSL. 2 https://resh.edu.ru/subject/lesson/3040/start/
https://resh.edu.ru/subject/lesson/3041/start/
https://resh.edu.ru/subject/lesson/2010/main/

6.3. | OcH 1 HEHTPBI CHMMETPHUH. 2 https://resh.edu.ru/subject/lesson/2010/main/

6.4. | Ilpocreiiiye IPUMEHEHHUS B PEIICHUH 3a/1a4. 1 https://resh.edu.ru/subject/lesson/2517/main/

Hroro no pazneny: 6

Pazpnen 7. IloBTOopenne, 00001eHNe, CHCTEMATH3AIMS 3HAHMI

7.1. | IloBTOpEHHE OCHOBHBIX MOHATHN M METOIOB KypcoB 7—9 KiaccoB, 000OIICHHE U CHCTEMATH3alMsl 3HAHHIA. 0.25 https://content.edsoo.ru/lab/subject/3/
https://uchi.ru/catalog

7.2. | Tpocreiimme reoMeTpudeckue GUrypbl U MX CBOMCTBA. 0.25 https://content.edsoo.ru/lab/subject/3/
https://uchi.ru/catalog

7.3. | U3mepenne reoMeTpHIeCKUX BEJIHINH. 0.5 https://content.edsoo.ru/lab/subject/3/
https://uchi.ru/catalog

7.4. | TpeyroiabHUKH. 0.25 https://content.edsoo.ru/lab/subject/3/
https://uchi.ru/catalog

7.5. | INapamrenbHble ¥ HEPICHANKYIIPHEIC IPSIMBIC. 0.25 https://content.edsoo.ru/lab/subject/3/
https://uchi.ru/catalog

7.6. | OKpYKHOCTb 1 KPYT. 0.25 https://content.edsoo.ru/lab/subject/3/
https://uchi.ru/catalog

7.7. | Feomerpnueckue mocTpoeHHsL. 0.25 https://content.edsoo.ru/lab/subject/3/
https://uchi.ru/catalog

7.8. | Yrubl B OKpY»KHOCTH. BIricaHHbIC U ONIMCAHHBIE OKPYKHOCTH MHOIOYTOJIbHIKOB. 0.5 https://content.edsoo.ru/lab/subject/3/
https://uchi.ru/catalog

7.9. | Ilpsimast 1 OKPY)KHOCTS. 0.5 https://content.edsoo.ru/lab/subject/3/
https://uchi.ru/catalog

7.10. | Yerbipéxyronpauky. BrincaHHbIC W ONIMCAHHBIC YETHIPEXYTOIbHHUKH. 0.5 https://content.edsoo.ru/lab/subject/3/
https://uchi.ru/catalog

7.11. | Teopema Iludaropa u Hayama TpUroHOMeTpUH. PelieHne o0IMX TPeyroJIbHUKOB. 0.5 https://content.edsoo.ru/lab/subject/3/
https://uchi.ru/catalog

7.12. | TIpaBuiibHBIC MHOTOYTOJIbHHUKH. 0.5 https://content.edsoo.ru/lab/subject/3/
https://uchi.ru/catalog

7.13. | IIpeoGpa3zoBaHus MIIOCKOCTH. 0.5 https://content.edsoo.ru/lab/subject/3/
https://uchi.ru/catalog

7.14. | IBuxenus. ITogobue. CumMmeTpust. 0.5 https://content.edsoo.ru/lab/subject/3/
https://uchi.ru/catalog

7.15. | Inowank. Berancienue momaeii. [nomaam moJo0HbIX Guryp. 0.5 https://content.edsoo.ru/lab/subject/3/

https://uchi.ru/catalog




7.16. | JlekapTOBBI KOOPJAMHATHI HA IJIOCKOCTH. 0.5 https://content.edsoo.ru/lab/subject/3/
https://uchi.ru/catalog

7.17. | Bekropbl Ha IIIOCKOCTH 0.5 https://content.edsoo.ru/lab/subject/3/
https://uchi.ru/catalog

Hroro no pasaeny: 7
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INOYPOYHOE IINTAHUPOBAHUE

7 KJIACC
Ne | Tema ypoka KounyecTBO 4acoB Buami,
n/n (popmbl
BCEro | KOHTPOJIbHbIE | IPAKTHYEeCKHe
KOHTPOJIA
padoThI padoThI

1. | HauanpHbIC MOHATHS TEOMETPUU. TOUKH H 1 0 0 YcTHbIi
npsMble, IX 0003HAYCHHE U CBOICTBA. OIpoC;

2. | Touku u npsimbie. Pemenue 3amay. 1 0 0 VcTHbIIT

OIIpOC;

3. | Otpe3ok u ero jyHa. PaBHBIE OTpE3KH. 1 0 0 YcTHbIi
W3mepenue U cpaBHEHHE OTPE3KOB. OIIpoC;

4. | Jlyu. Yron. Buasl yrinos. PazsepuyTsiii yrod. | 1 0 0 VYcrHbiit
PaBHble yrisl. buccekrpuca yria. OIIpOC;

5. | Benuuuna yria. 3mepenue yrios. 1 0 0 VYcTHbIN
['pamycnas mepa yria. OIIpoC;

6. |JlomMaHasi, MHOTOYTOJIbHHK. 1 0 0 VYcrHbiit

OIIpOC;

7. | CMexXHBIE YTIIBI. 1 0 0 VYcTHbIN

OIIpoC;
8. | BepTukanbHbie yIITHL. 1 0 0 YcrHbii
OIpOC;

9. |Pabota c mpocTeHmumMu 4epTeKamH. 1 0 0 YcTHbIN
W3mepeHne TMHEWHBIX U YTIIOBBIX BEJIMYUH, OIIpOC;
BBIYUCIICHHE OTPE3KOB H YTJIOB.

10. | [TepieHaUKYIISIpHBIE TIPSIMBIE. 1 0 0 VeIl
[TapannensHble NpsiMbIE. OIIpOC;

11. | Pemenue 3agau. Pacno3naBanue ucTuHHbIX | 1 0 0 VcTHBIN
¥ JIO)KHBIX BBICKA3bIBAHUH, IPHUMEPHI U OIIpoc;
KOHTPIPUMEPHI, TOCTPOCHHUE BBICKA3bIBAHHH
Y OTPUIIAHHS BEICKa3bIBAHUH.

12. | Cummerpuunble urypsl. OCHOBHBIE 1 0 0 VYcTHbIi
CBOMCTBA 0CEBOM cuMMeTpuu. IIpumepsl OIIPOC;
CUMMETPUHU B OKPYXKAIOILIEM MHpE.

13. | ITepumeTp ¥ miomags Guryp, coctaBieHHbIX | 1 0 0 VYcTHbii
U3 TIPSIMOYTOJIEHUKOB. OITpoC;

14. | O6o6menue mo teme «IIpocreimme 1 0 0 Y cTHBIIT
reoMeTpuuecKkue (pUrypsl 1 ux CBOMCTBaY. OIIpoC;




15. | Tpeyronbauku. CBOMCTBA PaBHBIX YcrHbII
TPEYroJabHUKOB. [IepBrUHbIE IpEICTaBICHUS OIIpOC;
0 paBHBIX (KOHTPYIHTHBIX) PUTYpax.
16. | IlepBblii MpU3HAK PaBEHCTBA TPEYTOJIbHUKOB. VYcrHblit
Teopewmsl, noka3arenscrsa. [lepBbie MOHATHS OIIpOC;
0 J10Ka3aTeNbCTBAX B TEOMETPUHU.
17. | Pemenue 3a1a4 Ha IpUMEHEHNE TIEPBOTO YcrHbII
IIPU3HAKa PABEHCTBA TPEYT OJIbHUKOB. OIIpoC;
18. | IIpsmoti yrom. [leprieHauKymnsp K IpsIMOIA. VYcrHblit
OIpoC;
19. | BeicoTa, Meauana, buccekrpuca Y cTHBIN
TPEYrOJIbHUKA. OIIpoC;
20. | Bropoii nmpu3Hak paBeHCTBA TPEYTOIbHUKOB. YcrHbli
OIpoc;
21. | Pemenue 3aqad Ha MPUMEHEHHE BTOPOTO YceTHbI
IIPU3HAKa PABEHCTBA TPEYT OJIbHUKOB. OIIpoC;
22. | Tperuii mpu3HaK paBEHCTBA TPEYTOILHUKOB. YcrHblid
OIpoc;
23. | Pemenwne 3a1a4 Ha MPUMEHEHHUE TTPU3HAKOB VYcrHbiit
paBEeHCTBA TPEYTOJbHUKOB. OIIpoC;
24. | Ilpu3Haku paBeHCTBA TPEYT OJIbHUKOB. YcTHBII
OIpoc;
25. | IIpssMOyTONIBHBINA TpeyrodbHUK. CBOWCTBO YceTHbII
MeANaHbI IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, OIIpoC;
IIPOBEJECHHON K TMIIOTEHY3E.
26. | Ilpu3Haku paBeHCTBA MPSIMOYTOJIbHBIX YcTHBII
TpPEYroJIbHUKOB. Pemenue 3anay. OIpoc;
27. | IIpsMOYTOJIbHBIN TPEYTONBHUK C YIJIOM B YceTHbII
300. ompoc;
28. | PaBHOOEIpEeHHBIN TPEYrOJbHUK, €r0 VYcTHbii
CBOMCTBA. PABHOCTOPOHHNI TPEYTOJIbHHUK. OIIpOC;
29. | [Ipu3Haku paBHOOEIPSHHOTO TPEYTOJIbHHKA. YcrHbii
OIpoC;
30. | Pemenue 3amxau no teme «PaBHOOEIpEHHBIH VcTHBIIT
TPEYTOJILHUKY. [ eomeTprueckue OIpoc;

HOCTPOECHMS JUIs1 WILTFOCTPALIUK CBOWCTB
reOMEeTPUUECKUX QUTyp.




31. | IIpocreiimue HepaBEeHCTBA B TEOMETPUH. YcrHbII
HepasenctBo Tpeyronasauka. HepaBeHCTBO OIpoc;
JIOMaHOM.

32. | CooTHOIIIEHNE MEXTY CTOPOHAMH H YTJIAMH VYcrHblit
TpeyroiapHuKa. [IpoTHB OobIIeH CTOPOHBI OIIpOC;
TPEYroJbHUKA JIC)KUT OOJIBIIHIA yrod.

33. | CooTHOIIIEHHE MEXKTY CTOPOHAMH H YTIIaAMH YcTHBIH
TpeyroyibHUKa. CIIeCTBUS TEOPEMBI. OIpoc;

34. | IlepneHAMKYIISAP, HAKIOHHAS, TTPOCKITHS. VYcrHblit
PaccrosiHrEe MeXly TOUKaMU. OIIpOC;

35. | [lepnenaukymsip, HAKIOHHAS, TPOCKIIHSL. YcrHbI
PaccrosiHue OT TOYKH 10 MPSAMOM. OIpoc;

36. | KonTposbHas paboTa 1o Teme KoHTposnbHas
«TpeyroibHUKN. pabora;

37. | Hakpect nexarnue, COOTBETCTBCHHBIE H VYcrHblii
OJIHOCTOPOHHUE YTIIbI (00pa30BaHHBIC MTPH OIpoc;
MEPECCUCHUH NapaJIeIbHBIX HPSIMBIX
CeKyIen).

38. | [Ipu3Haku napayuienbHOCTU MPSIMBIX. YcrHblid

OIpoc;

39. | [Ipu3Haku MapajuIeTbHOCTH ABYX MPSMBIX. YcrHbii

OIpoc;

40. | Pemenue 3amau o teme «IIpu3naku Y cTHBIN
MapaIeTbHOCTH MPSIMBIX ). OIpoc;

41. | IlpakTrueckue cnocoObl MOCTPOCHUS YcerHbII
napajuieIbHbIX MPSMBbIX. OIpoc;

42. | Pemenne 3amad mo reme «CrocoObl VcTHBIN
MOCTPOEHUS MAPAIUIETBHBIX TPSIMBIX). OIpoc;
«Hauana» EBkinnna.

43. | Axcuomsl, ciaeactaus. [Tonstue 00 VcTHBIN
AKCHOMATHUKE ¥ aKCHOMAaTHYECKOM OIpoC;
MOCTpoeHuu reometpuu. [1aThIil mocrynar
EBxnnpa. [Ipu3Hak napajiienbHOCTH MPSAMbBIX
Yyepe3 paBeHCTBO PACCTOSHUM OT TOUEK
OJIHOU IIPSIMOM 10 BTOPOU IPSIMOM.

44. | CaoiicTBa napauIeIbHBIX TPSIMBIX. YcrHbII

Ompoc;

45, | Pemenue 3amay 1o teme «CBoiicTBa VY cTHBIIT

napajvieIbHbIX MPSMBIX). OIpoc;




46. | Cymma yrioB TpeyrojabHHKA. YcrHbII
Ompoc;
47. | CymMMa yrJIoB MHOTOYTOJIbHUKA. VYcrHblit
OI1poC;
48. | BHemHue yTriibl TPEYroJbHUKA. YcrHbI
OIpoc;
49. | Pemenue 3amay o teme «CymMma yriioB VYcrHblit
TPEYrOJIbHUKAY. OI1poC;
50. | O606menue o teme «Ilapannenpabie YcTHBIH
npsimbie. CymMMa yIiloB TPEYTOJIbHUKAY. OIpoc;
51. | OKpy>XHOCTb, XOPABI U TUAMETPHI, UX VYcrHblit
CBOICTBA. OIpoc;
52. | HekoTopsie CBOMCTBA OKPYKHOCTH. VYcrHblit
KacarenbHast K OKpYHOCTH. OIpoc;
53. | KacarenbHas K OKpYKHOCTH, €€ CBOWCTBA U YcTHbBII
IPU3HAK. OI1poC;
54. | OKpy>XHOCTb, BIIMCaHHas B yroi. [lonstue o VYcrHblit
F€OMETPUUYECKOM MECTE TOUEK, IPUMEHEHUE OIpoc;
B 3a/1ayax.
55. | buccekTpuca u cepeIMHHBII MEPIECHAUKYIISP YcTHbIi
KaK T€OMETPUYECKHE MECTa TOYEK. OTIpoC;
56. | OnmcanHast OKOJIO TPEYTOJIbHUKA YcTHBIH
OKPYKHOCTb OIIpoC;
57. | OKpy>XHOCTb, BIIUCAHHAS B TPEYTOJIBHUK. VYcTHbIi
OTIpoC;
58. | OnmcanHas U BIUCAaHHASI OKPYKHOCTH YcTHbI
TpeyrojbHHuKa. Pemenue 3anauy. OIIpoC;
59. | OCHOBHBIE IOCTPOEHHUS C IOMOIIBIO YcTHbIN
HUpPKYJs ¥ IMHEeWKH. [IpocTeiimme 3anaun OIIpOC;
Ha MOCTPOEHHUE.
60. | [TocTtpoeHue yrita, paBHOTO JJAHHOMY, YcTHBIH
OMCCEKTPHUCHI yTIIa. OIIpoC;
61. | 3agaun Ha noctpoenue. [loctpoenue YcrHbII
CEpEeIUHHOTO MEPHEHANKYIISIpa K OTPE3KY, OTIpoC;

CepeIuHBI JaHHOTO OTPE3Ka,
NEPHEHAUKYIISIPA K IPSIMOU Yepe3 3a1aHHYIO

TOYKY.




62. | 3agaun Ha MOCTPOCHUE TPEYTOIBHUKA MO 1 0 0 VYcTHbIl
3aJJaHHBIM JIEMEHTaM OIIpoC;
63. | MeTo reoMeTpUIECKUX MECT TOUYEK B 1 0 0 VcTHBIT
3aJa4ax Ha MOCTPOCHUE OIIpoC;
64. | KoutponbHas padbota mo Teme «OKpyKHOCTH | 1 1 0 Koutposnbhas
U Kpyr. ['eoMmeTpudecknue nocTpoeHus» pabora;
65. | [loBTopenue. [Ipocreiimue reomerpuyeckue | 1 0 0 YcTHbIi
¢urypsl u ux cpoiicta. Mizmepenue OIIpOC;
reOMETPUYECKUX BEITHUYUH.
66. | [ToBTOpenue. TpeyronbHUKY. 1 0 0 YcTHBIH
OIIpOC;
67. | [loBropenue. [lapannenbHbie MpsSMEBIE. 1 0 0 YcTHbIi
CymMa yriioB TpeyrojibHUKa. OIpoc;
68. | [ToBTOopenue. OKPY>KHOCTb M KPYT. 1 0 0 YcTHbIH
['eomeTpuueckue mocTpoeHMs. OIIpOC;
OBLIEE KOJIMYECTBO YACOB I10 68 2 0
[MPOI'PAMME
8 KJIACC
Ne | Tema ypoka KouunyecTBo 4acoB Buapbi,
n/n popmbl
BCEro | KOHTPOJIbHbIE | IPAKTHYEeCKHe
KOHTPOJIA
padoThI padoThI
1. | YeThlpeXyronbHHUKH. 1 0 0 VYcTHbIi
OIIpoc;
2. |Ilapamnenorpamm, ero npu3HaKku u cBoicrTaa. | 1 0 0 YcTHbIN
OIIpOC;
3. | Pemenue 3amau no teme «Ilapamnenorpamm, |1 0 0 YcrHbii
€ro MPU3HAKU U CBOMCTBaY. OIIpOC;
4. | YacTHble ciryyau napauiesorpaMMoB 1 0 0 YcTHbIN
(MPsIMOYTOJILHUK ), €r0 MPU3HAKH U OIIpoC;
CBOMCTBA.
5. | YacTHbIe ciTyyau mapayieiorpaMMOB 1 0 0 YcrHbii
(pom0), ero MpuU3HAKU U CBOMCTBA. Ompoc;
6. |YacTHble ciiyyau napajuiesorpaMMmoB 1 0 0 VYcTHbii
(kBazpar), ero NpuU3HaKu U CBOMCTBA. OIIpOC;
7. | Tpaneuus. PaBHoOOKas Tpaneuus. 1 0 0 VeIl

OTpoc;




8. | Tpaneuus. PaBHoOokas Tpamenus. Ee VYcTHbIl
CBOICTBA U MPU3HAKHU. OIpoc;

9. | [IpsmoyronbHas Tpamnemus. YcrHbIit
OIpoc;

10. | Meron ynBoenus Meauansl. [lenTpanbaas Y cTHEIN
CUMMETPHUSI. OI1poC;

11. | Pemenue 3agau no teMe YcTHBIN
«HeTpIpexyroJbHUKI» OIpoc;

12. | O606menue 1Mo reme «YeThIpeXyroabHUKI YcTHbIi
OI1poC;

13. | Teopema daneca YcTHBIH
OIpoc;

14. | Teopema o MPOMOPLUOHATBHBIX OTPE3KAX. YcrHbli
OIIpoC;

15. | Pemenue 3ama4 no reme «Teopema o mipo- VYcrHblii
MOPLIMOHATIBHBIX OTPE3KaX). OIpoc;

16. | Cpennsist TMHUSL TPEYroJIbHUKA. YcTHbIi
OIIpoC;

17. | Tpanenus, e€ cpeaHsis TUHUSL. YcTHEIN
OIIpoC;

18. | Pemenue 3amau no reme «CpenHue JMHUN Y cTHBIN
TPEYroJabHUKA U TPAIEeIIN» OTIpoC;

19. | [IpomoprinoHAEHBIE OTPE3KH, TTOCTPOCHUE YcTHbI
4eTBEPTOrO MTPONOPLHOHAIBHOTO OTPE3KA. OIIpoC;

20. | Llentp Macc TpeyronbHuka. . CBoiicTa YcTHBII
LIEHTPa Macc B TPEYTOJIbHUKE. OTIpoC;

21. | IlogoOue TpeyroibHUKOB, KOOPPHUIUEHT YcerHbII
noaoous. OTIpoc;

22. | Ilpu3Haku nog00Ms TPEYrOJIbHUKOB. VYcTHbii
[TepBblit npu3HAK TOAOOHS TPEYTOIBHUKOB. OIIpOC;

23. | [Ipu3naku mogo0us TPEYroabHUKOB. BTopoii YcrHbii
MpHU3HAK TI0I00US TPEYT OJIbHUKOB. OIIpoC;

24. | Ilpu3Haku nof00Ms TPEyroJbHUKOB. TpeTHii VYcTHbii
MpU3HAK 110/1I00MS TPEYT OJIbHUKOB. OTIpoC;

25. | Pemenwne 3amau mo Teme «lIpu3Haku YcTHEIN
0100UsI TPEYTOILHUKOBY. OIIpoC;




26. | Ilpumenenue monoOusi MpU pEIICHUU VYcTHbIl
MPAKTUYECKUX 3a]ad, paclio3HaBaHHE OTIpoC;
moa00us (GUTyp B OKPYIKaIOIIEM MHPE.

27. | KontponbHas paboTa 1o teme KonTtposnbHas
«HetbipexyronbHuku. Teopema Paneca u pabora;
TeopeMa O MPOMOPLUOHAIBHBIX OTpE3Kax,

M0I00HBIE TPEYTOJILHUKIY.
28. | IlonsiTrie 00 OOIICH TEOPUH TUIOIIA/IHN. YcTHBIIT
OIpOC;

29. | CBoiicTBa IUIOMAACH TEOMETPUUECKUX YcTHBIH
duryp. OTpoc;

30. | ®opMynbl 1u1s JIOLIAANA TPEYTOIbHHKA. YcTHBIN

OIIpoC;

31. | @opMyiibl IS TIOMIAIH TTApAJUISTIOTPaMMa. YcrHbI

OTIpoC;
32. | ®opMynbl 118 TI0MAAU poMOa. VcTHBIN

OIIpoC;
33. | ®opMyIIbI IS TLTOMIAAN TPATICIIHH. YcTHBIH

OTIpoC;

34. | Peenue 3amay no teme «@opmMyIsl JUis YcTHBIN
TUTONIA/IA TPEYTOJIbHHKA, TTapajliesiorpaMma, OTIpoC;
pomOa u Tpanenumn»

35. | OTHOMICHME TUTOMIA IeH TTOJOOHBIX QUTYD. YcrHbii
OTHolIeHNE MO TPEYTOIHHUKOB C OTIpoC;
OoOIIMM OCHOBAaHHWEM WM OOIIEH BBHICOTOM.

36. | Beruncnenue miuomaaei cioxHbIX QUryp VcTHBIT
yepe3 pa3OueHNe Ha YacTH U JOCTPOCHUE. OTIpoC;
[Tnomanu ¢uryp Ha kineryaToi Oymare.

37. | [Inomaau mogoOHBIX uryp. Beraucienue YcTHbI
IJIOMIAACH. OIIpOC;

38. | 3amaum ¢ MpaKTUYECKUM COJIEPKAHUEM. YcTHBIN

OITpoC;

39. | Pemenue 3ama4u ¢ TOMOIIBI0 METOA YcTHbI
BCIIOMOTaTEeNbHOM TTOMIAIH. OTIpoC;

40. | Pemenue 3a1a4 o teme «Ilomodue puryp». VYcTHbii

OTpoc;




41. | KontponbHas padora o Teme «Ilnomas. KonTponpHas
Haxoxnenue miomanei TpeyroJbHUKOB U pabora;
MHOTOYTOJbHBIX ¢uryp. [Tnomanu
MOA00HBIX (HUTYDY.

42. | Teopema ITudaropa, e€ noka3aTeabCTBO U YcTHbIi
IIPUMEHEHUE. OIpocC;

43. | Ilpumenenue Teopemsl [ludaropa mpu Yerubii
pElIeHUE MPAKTUYECKUX 3aa4. OIpoc;

44, | Oo6parnas Teopema [Iudaropa. YcTHbIi

OIpoC;

45. | OmnpezesieHre TPUrOHOMETPUUECKHUX YcrHbI
GbyHKIMI OCcTporo yria. OIpoc;

46. | TpuroHoMeTpHU4ECKHE COOTHOILICHUS B YcrHbli
IPSIMOYTOJIBHOM TPEYrOJIbHUKE. OIpoc;

47. | OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. YceTHbI

OIpoc;

48. | Tpuronomerpuueckue pyHkiuu yrios B 30°, YcTHbIi
45°, 60°. OTIpoC;

49. | CooTHOIIEHUST MEXK]Ty CTOPOHAMU B VYcrHblit
MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX C yIaMu B OIpoc;
45° 1 45°; 30° u 60°.

50. | Pemenue 3amau no teme «Teopema Y cTHBIN
[Tugaropa v Hauaga TPUTOHOMETPHUI. OIpoc;

51. | O6006mmenue no Teme «Teopema Iudaropa u YcrHbii
Hayayia TPUTOHOMETPUI». OIpoc;

52. | BnucaHHbIe ¥ LIEHTPAJIbHBIE YTIIbI, YTOJ YcTHBII
MEXy KacaTeJIbHOW U XOPAOH. OIpoc;

53. | YuIbl MeXIy XOp/IaMy U CEKYIITUMH. YcTHbI

OIpoc;

54. | BoucaHHbIE U ONIMCAHHBIE YETHIPEX - YcrHbII
YT OJIbHUKH. OIpoc;

55. | BicanHble M OMCaHHBIE YETHIPEX - YcerHbII
YTOJIbHUKH, UX MPU3HAKH U CBOICTBA. OIpoC;
IIpuMeHeHne 3TUX CBOMCTB MPH PELICHUU
reOMEeTPUUYECKUX 3ajau.

56. | Pemenne 3amau mo teme «BroucanHble 1 Y cTHBIN
ONMCAHHBIE YETHIPEX YT OJIbHUKA" OIIpOC;




57. | B3aumHoe pacronoxxeHue JByX 1 0 0 VYcrubii
OKPYHOCTEH. OIpoc;

58. | Kacanue okpyKHOCTEH. 1 0 0 YcTHbIi

OIIpoC;

59. | O6mue KacaTeNbHbBIE K IBYM OKPYKHOCTSIM. | 1 0 0 VYerubii

OIpoc;

60. | Pemenue 3amay, B TOM YHCIIE U3 1 0 0 VcTHBIT
MIOBCEHEBHOM KU3HU, HA HAX0XKICHUE OIpOC;
TEOMETPHUYECKUX BEIIMYUH C IPUMEHEHHEM
U3YyYEHHBIX CBOMCTB (UTYp U (HAKTOB

61. | Ilpumepsl MaTEMaTHUECKUX 1 0 0 VeIl
3aKOHOMEPHOCTEH B MIPUPOJIC U KU3HH, OIpoc;
pacrio3HaBaHKUE MPOSIBICHUS 3aKOHOB
MaTeMaTHKHU B HCKYCCTBE.

62. | OTaenbHbIE BBIAAIOIINECS PE3YIbTATHL, 1 0 0 VcTHBIN
MOJTyYEHHBIC B XOJIC PA3BUTHSI MATEMATHKH, OIIpoC;
KaK HayKH.

63. | [Ipumepsr MaTeMaTHUECKUX OTKPHITHI U ux | 1 0 0 VYcTHbIN
ABTOPOB B OTEYECTBEHHON M BCEMUPHOM OIpoC;
UCTOPUH.

64. | KoutponbHas pabota nmo Teme «YrJbl B 1 1 0 KoutposnbHas
OKPYXHOCTH. BrimcanHbIe U OnMcaHHbIC pabora;
YeThIPEeXyroJibHuKH. KacarenpHble K
OKpykHOCTH. KacaHue okpyKHOCTEN».

65. | [ToBTOpeHue. YeThIpeXyroabHUKA 1 0 0 YcrHbii

OIIpOC;

66. | [ToBTopenwue. [Tnomanu 1 0 0 VcTHBIN

OIIpoC;

67. | [ToBTopenue. COOTHOMICHUS MEKIY 1 0 0 YcrHbii
CTOPOHAMH U YTTIaMU TPEyroJIbHUKA OTIpoc;

68. | IloBTOpeHue. YTIbl B OKPYKHOCTH 1 0 0 VYcTHbii

OIpoc;
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9 KJIACC
Ne | Tema ypoka KoanuectBo yacoB Buasi,
n/n (¢popmbl
BCEro | KOHTPOJIbHbIE | IPAKTHYECKHE
KOHTPOJISA
padoThbl padoThI




1. | OnpeneneHue TpUrOHOMETPUUYECKHUX YcrHbIi
dbyakuumii yraos ot 0° qo 180°. OTpoc;
2. | Kocunyc u cunyc IpsMOTo U TYIOTO yria YcrHbII
OIpoc;
3. | OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO. YcrHbIi
OIpocC;
4. | ®opmynbl NpUBEICHUS. YcrHbII
OIpoc;
5. | Pemenue TpeyroiabHUKOB. YcrHbiit
OIpocC;
6. | Teopema KOCHHYCOB. YcTHBIH
OIpoc;
7. | (O606meEnHas) TeopemMa CHHYCOB (C YcrHbii
pPaarycoM ONHMCAHHOM OKPYXHOCTH). OI1poC;
8. | I[IpakTyeckoe MPUMEHEHHE JOKa3aHHBIX YcrHbI
TEOpeEM OIpoc;
9. | PemeHue npakTHYECKUX 3a]1a49 C YcTHBIN
HCII0JIb30BaHUEM TEOPEMbI KOCUHYCOB U OI1poC;
TEOPEMBbI CUHYCOB.
10. | HaxoxieHne IJTUH CTOPOH TPEYTOJBLHUKOB. YcTHbI
OIpoc;
11. | HaxoxeHue BeIHYrH yTIJIOB VcTHBIN
TPEYrOJIbHUKOB. OIpoc;
12. | IIppumMeHeHue TPUrOHOMETPHYECKIX YcerHbII
COOTHOILLIEHUH JIUIs1 BBIYUCIICHUS JUINH, OIIpoC;
pPacCTOSIHUM.
13. | ®opmyna mioIaaM TPEyroJbHUKA Yepe3 J1Be VeIl
CTOPOHBI U YTOJI MEXAY HUMHU. OTIpoC;
14. | ®opmyna miomaay YeThIpEXYTroIbHUKA YcerHbII
qyepes3 ero AUaroHaau v yroyl Mexay HUMH OIIpoC;
15. | IIpumMeHeHue TPUroHOMETPUYECKUX YcrHbII
COOTHOILEHUH /711 BBIYMCIEHUS IO eH. OTIpoC;
16. | KonTponpHas paboTa mo teme «Teopemsl KonTtponphas
KOCHUHYCOB M CUHYCOB. Pemienue pabora;
TPEYrOJIbHUKOB
17. | Ilonsitue o mpeoOpa3oBaHUM MO100US. Vel

OTpoc;




18. | CooTBETCTBEHHBIC AIIEMEHTHI MOJOOHBIX VYcrubii
duryp. OTpoc;
19. | [Tomo6ue TpeyronpaukoB. Koaddunment YcTHbBIH
moxoous. OTpoc;
20. | CBs13p MeX Oy TUIOMAIIMHU MTOAOOHBIX (HUTYP. YcTHBIIT
OI1poC;
21. | buccekrpuca yriia u e€ CBOMCTBa. YcTHBIH
OIIpoC;
22. | Teopema o MpoMU3BEICHUN OTPE3KOB XOPI. YcrHbiit
OI1poC;
23. | Teopema 0 IpOU3BEICHUU OTPE3KOB YcTHBIH
CEKYILUX OTIpoC;
24. | Teopema o KBajpare KacaTelbHOMI YcrHblit
OI1poC;
25. | IlpumeHeHune B peleHNH TeOMETPHIECKUX YcerHbII
3a1au OTIpoC;
26. | O606menue o teme «lIpeodbpazoBanue YcrHbii
noao0usi. MeTpuieckrne COOTHOIICHHS B OIIpoC;
OKPYKHOCTH
27. | Bextop, umHa (MOTyJb) BEKTOPA, YcerHbII
COHAIPaBJICHHBIE BEKTOPBI, OIIpoC;
MPOTUBOIMOJIOKHO HAIMPABJICHHBIE BEKTOPHI,
KOJUTMHEAPHOCTHh BEKTOPOB, PABEHCTBO
BEKTOPOB
28. | CrnoxxeHre U pa3HOCTh BEKTOPOB YcTHbII
OTIpoC;
29. | YMHOXEHHE BEKTOpa Ha YUCIIO. YcTHBIH
OIIpoC;
30. | ®uznuecKkuil U reOMEeTPUUECKUI CMBICTT YcrHbII
BEKTOPOB. OTIpoC;
31. | Pa3noxenue BEeKTOpa IO IBYM YcrHbI
HEKOJUTUHEAPHBIM BEKTOPaM. OIIpoC;
32. | KoopiuHathl BeKTOpA. VYcTHbii
OTIpoC;
33. | CxansgpHOe MPOM3BEICHUE BEKTOPOB YcTHBIH
OIIpoC;
34. | [IpumeHeHHe CKalIpHOTO MPOU3BEACHUS IS YcTHbIH

HaXO0XKIEHUS JIUH

OIIpoc;




35. | [IpumeHeHne CKaIIpHOTO MTPOU3BEACHUS IS YcrHbIi
HAaxXO0XKJICHUs YTJIOB Ompoc;
36. | Pemenue 3a1a4 ¢ MOMOIIBIO BEKTOPOB. YcTHbBIH
OIpoc;
37. | IlpumeHeHnEe BEKTOPOB JJIs PEIICHUS 3a/1a4 YcrHbiit
KHUHEMaTUKU U MEXaHUKU OIpocC;
38. | KontponpHas padora o Teme «BeKTopb» Koutposnbhas
pabora;
39. | JlekapTOBBI KOOPIMHATHI TOUCK HA YcrHbiit
IIJIOCKOCTH. OIpocC;
40. | YpaBHeHue npsMoii. YTIIOBOMA YcrHbIit
K03 (UIIMEHT, TAHTEHC yTIiia HaKJIOHa OIpoc;
41. | ITapannenbHble U MEPHIEHANKYISIPHBIE YcrHblit
npsmMbie (YTI0BOM KO3 PHUIIUEHT, TAHT€HC OI1poC;
yrja HaKJIOHa)
42. | YpaBHEHHE OKPYKHOCTH. YcrHbII
OIpoc;
43. | HaxoxaeHue KoOpAMHAT TOYEK MepeceueHUs YcrHbii
OKPY’KHOCTH U IPSIMOM. OIIpOC;
44. | Metoa KOOpAUHAT MIPU PEIICHUN YcerHbII
FEOMETPUUYECKUX 3a1ad. OIpoc;
45. | Mcnionp3oBaHNe METO/1a KOOPJMHAT B YcTHBIN
MPAKTUYECKUX 3aJa4ax OIpoc;
46. | icmonp3oBaHWEe BEKTOPOB W KOOPAHMHAT ISt YcTHbI
MIPEICTABICHUS JAaHHBIX U PELICHUS 3a/1ay, B OIpoc;
TOM YHCJI€ U3 APYTUX y4eOHBIX NPEAMETOB U
peanbHON JKU3HU.
47. | O6o61enue no Teme «JlekapToBbl VcTHBIT
KOOPJIMHATHI Ha TUIOCKOCTH» OIpoc;
48. | [IpaBUIbHBIE MHOTOYTOJIEHUKH. YcerHbII
OIpoC;
49. | BeruuciieHue 31€MEeHTOB MTPABUIIBLHBIX YcrHbII
MHOTOYT'OJIbHUKOB OIpoc;
50. | Yncrno & v JutiiHA OKpYy»)HOCTH. J[JTMHA JTyTH YcrHbI
OKPY’KHOCTH. OIpoC;
51. | I'panycHas u paxuaHHas Mepa yria, YcrHbII
BBIUMCJIEHHE JJIMH AYT OKPYKHOCTEH. OIpoc;




52. | [Inomanp kpyra. VYcrubii
Ompoc;

53. | [Inomane 2meMeHTOB Kpyra (CeKTopa u YcrHbI
CEerMeHTa). OTpoc;

54. | Beruucienue miomasei puryp, VcTHBIT
BKJIIOUAIOLIMX JIEMEHTHI Kpyra OI1poC;

55. | KouTponbHas pabota mo teme «lIpaBuibHbIC KontponpHas
MHOT'OYTOJIbHUKH. J[JTMHA OKPYKHOCTH U pabora;
IJIOIIAJb Kpyra. Beruncnenue miomanein»

56. | [lousiTHe 0 NBMKEHUU ILUIOCKOCTH. Y cTHEIN
Bryrpennue cummerpun puryp OI1poC;
(3meMeHTapHbIE IPEICTABICHUS).

57. | IapanienbHblid IEPEHOC VYcrHbiit

OIpoc;

58. | [ToBopoT YcTHbIi

OI1poC;
59. | Cummerpust. OcH ¥ IEHTPHI CUMMETPHH. YcTHbII

OIpoc;
60. | [Ipocreiimne npuMEeHEHUs B PEUICHUH 3a/1a4 YcrHblid

OIIpoC;

61. | BerOop moaxoasiimero u3y4eHHOTO METoAa YcTHbI
JUIS1 pelIeHus 3a/1a4. OIIpoC;

62. | IloBropenue. IIpocreiimne reomerpuyeckue YcTHBII
¢burypsl 1 ux cpoiicrsa. izmepenue OIIpOC;
F€OMETPUUECKUX BEIUYUH. TpeyroJbHUKH.

[TapannenbHble U NEPIIEHIUKYIISPHBIE
psiMbIE

63. | [ToBTOpenue. OKPYKHOCTH M KPYT. YcTHBIH
['eomeTpuyeckue nocTpoeHus. YTibl B OIIpoC;
OKPYKHOCTH. BricaHHbIe U OMMCaHHBIE
OKPY’KHOCTH  MHOTOYTOJIbHUKOB. [Ipsimast
Y OKPY>KHOCTb.

64. | IloBropenue. YeTbIpEXYTrOIbHUKH. YcrHbII
Briricannsie u onmcaHHbIe OTIpoC;
YETHIPEXyTOJIbHUKH.

65. | [ToBTopenue. Teopema [Tudaropa n Hagana YcrHbii
TpUrOHOMETpHHU. Pemenne o0mmx OIIpoC;

TPCYIrOJIbHUKOB.




66. | IloBropenue. IIpaBuibHbIe 1 VYcTHbIl
MHOTOyroilbHUKH. [Ipeobpa3oBanus OIpoC;
miockoctH. Jpmxkenus. [lomooue.

CummeTpusi.

67. | IloBropenue. [Tnomans. Beraucnenue 1 Y cTHBIIT
wiomiaaei. [lnomany mogo6HbIX Guryp. OTIpoc;

68. | [ToBTOpenue. [lekapToBBI KOOPAUHATHI HA 1 YcTHBIH
IUIOCKOCTH. BEKTOpHI Ha TIIOCKOCTH OIpoc;
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YYEBHO-METOANYECKOE OBECIIEHEHHUE OBPA3OBATEJIBHOI'O ITPOIECCA

OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

7 KJIACC

Aranacsa JI.C., byry3os B.®., Kanomues C.b. u apyrue I'eomerpus 7-9 knacc AKIIMOHEpHOE OOIIECTBO
"U3natensctBo "[IpocBenienue";
Beenure cBO#l BapuaHT:

8 KJIACC

Aranacsa JI.C., byry3oB B.®., Kagomuer C.b. u apyrue, ['eomerpus, 7-9 knacc, AKIIMOHEPHOE 00IIIECTBO
«M3parenscTtBO «IIpocBerienue ;
BBenure cBoil BapuaHT:

9 KJIACC

Aranacsu JI.C., Byry3os B.®., Kagomues C.b. u npyrue, ['eomerpust, 7-9 xinacc, AKIIMOHEpHOE 00IIECTBO
«M3parenscTBO «lIpocBemenuey ;
BBenure cBoil BapuaHT:

METOANYECKHUE MATEPHUAJIBI U1 YYUTEJIA

7 KJIACC

https://prosv.ru/umk/about/geometry-atanasyan.html

I'eometpust. CamocTosTEIbHBIE M KOHTPOJIbHBIE pa0OTHI. 7 KJlacc.

I'eomerpus. Tematnueckue Tectsl K yueOnuky JI. C. AtanacsiHa u ap. 7 Kiacc.
I'eomerpus. IunakTrueckue Marepransl. 7 Kiacc.

8 KJIACC

https://prosv.ru/umk/about/geometry-atanasyan.html

reOMeTpI/IfL CaMocCTOSITENbHBIE U KOHTPOJIBHBIC pa60TBI. 8 kiacc.

I'eomerpus. TemaTnueckue Tectsl K yueOHuKy JI. C. AtanacsiHa u ap. 8 kiacc.
reOMeTpI/IfL Z[I/I,Z[aKTI/ILICCKI/IC MaTcpHraJibl. 8 ki1acc.

9 KUIACC

https://prosv.ru/umk/about/geometry-atanasyan.html

FGOMeTpI/IH. CaMocCTOSITENbHBIE U KOHTPOJIBHBIC pa60TBI. 9 kiacc.

I'eomerpus. Tematnueckue Tectsl kK yueOHuky JI. C. AtanacsiHa u ap. 9 kiacc.
FCOMeTpI/IH. I[I/I,Z[aKTI/ILIeCKI/Ie MaTcpHraJibl. 9 kiacc.

HHUPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET

7 KIIACC

https://marketplace.obr.nd.ru/library/
https://content.edsoo.ru/lab/
https://uchi.ru/catalog
https://resh.edu.ru/

8 KJIACC



https://marketplace.obr.nd.ru/library/
https://content.edsoo.ru/lab/
https://uchi.ru/catalog
https://resh.edu.ru/

9 KJIACC

https://marketplace.obr.nd.ru/library/
https://content.edsoo.ru/lab/
https://uchi.ru/catalog
https://resh.edu.ru/



MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOTI'O ITPOIECCA

YYEBHOE OBOPYJIOBAHHE

OBOPYJAOBAHME JUIA ITPOBEJAEHUSA TIPAKTUYECKHUX PABOT
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