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IHOACHUTEJIBHAS 3AIINCKA

OBLIASA XAPAKTEPUCTHUKA YYEBHOI'O KYPCA "TEOMETPUA"

PaGouas mporpamma o yue6Homy kypcey "['eomerpus" mist oOyuaromuxcs 7-9 kimaccoB pazpaboTaHa Ha
ocHoBe DenepaabHOro roCy1apCcTBEHHOT0 00pa30BaTENILHOTO CTaHIApTa OCHOBHOTO 0011er0 00pa3oBaHus C
y4€TOM M COBPEMEHHBIX MUPOBBIX TPEOOBAHUH, IPEIBIBIAEMBIX K MATEMaTHUYECKOMY 00pa30BaHUIO, U
TpaIUIMiA POCCHIICKOTO 00pa30oBaHusl, KOTOPbIE 00ECIIEYMBAIOT OBJIAJICHNE KITFOUEBBIMU KOMITETEHIUSMU,
COCTABJISIOLIMMH OCHOBY JJISl HETIPEPBIBHOTO 00pa30BaHUsI M CaMOPa3BUTHS, A TAKXKE IIETTOCTHOCTD
OOIIEKYJIBTYPHOTO, TMYHOCTHOTO U TIO3HABATEIILHOTO Pa3BUTHsI 00ydaromuxcs. B mporpamme yuTeHbI Haeu
1 noJioxkeHust KoHrenmmu pa3BuTusi MaTeMaTu4eckoro oopasoBanus B Poccuiickoit @eneparuu. B smoxy
U poBoii TpaHCPOPMALIUHU BCEX Cep UeIOBEUECKON NesITETLHOCTH HEBO3MOXKHO CTaTh 00pa30BaHHBIM
COBPEMEHHBIM 4eJIOBEKOM 0e3 0a30BOil MaTeMaTHUECKOI MMOATOTOBKH. Y)Ke B IIKOJIE MATEMATHKA CIIYKHUT
OIIOPHBIM IPEAMETOM ISl U3YYSHHUS CMEKHBIX TUCIHUILINH, a TIOCIIE IIKOJIBI PeaJIbHONH HEOOXOJMMOCTbIO
CTaHOBHTCS HETPEPHIBHOE 00pa30BaHKe, YTO TPEOYeT MOTHOLEHHOU 06a30B0ii 00111e00pa30BaTeNbHOM

IIOATOTOBKH, B TOM YHCJIC U MaTeMaTHYCCKO.

310 00YCIOBICHO TEM, UYTO B HAIIM JHU PACTET YMCIIO MPO(eccHii, CBA3aHHBIX C HETIOCPEACTBEHHBIM
MPUMEHEHHEM MaTeMaTHKH: U B cepe SKOHOMUKH, U B OM3HECE, U B TEXHOJIOTHUECKUX 00IaCTIX, U JaKe B
ryMaHMTapHbIX cpepax. Takum oOpa3oM, Kpyr MKOJIbHUKOB, 1JIs1 KOTOPBIX MaTeMaTHKa MOXET CTaTh
3HaYMMBbIM MIPEIMETOM, PACLIUPSACTCS.

[IpakTryeckast MoJe3HOCTh MATEMAaTHKH 00YCIIOBIIEHA TEM, YTO €€ IPEIMETOM SIBIISTFOTCS
(byHIaMeHTalIbHbIE CTPYKTYPbI HAIIEr0 MUpa: MPOCTPAHCTBEHHbIE (POPMBI U KOJIMYECTBEHHBIE OTHOIIEHUS OT
IIPOCTEHIINX, YCBAUBAEMBIX B HEIIOCPEJICTBEHHOM OIIBITE, A0 AOCTATOYHO CIOXKHBIX, HEOOXOIUMBIX JJIs
Pa3BUTHS HAYYHBIX U NPUKIAAHBIX UAEH. be3 KOHKPETHBIX MaTEMaTUYECKUX 3HAaHUH 3aTPYAHEHO [IOHUMaHue
IIPUHIUIIOB YCTPOMCTBA U UCITOJIB30BAaHNS COBPEMEHHOM TEXHUKH, BOCIIPUATHE U MHTEPIIPETALIHS
pa3Ho00pa3HOi colManbHON, SKOHOMUYECKOH, MOTUTHYECKONH HHPOpMaLuH, ManodppekTHBHA
ITOBCETHEBHASI IPAKTUYECKas AeATENbHOCTh. Kax10My 4estoBeKy B CBOEH KU3HU IPUXOAUTCS BBINOJIHATH
pacy€Thl U COCTABIATh AITOPUTMBI, HAXOAUTh U IPUMEHATH (YOPMYJIbI, BIAJETh IPAKTUYECKUMH TPUEMaMHU
reOMEeTPUYECKUX U3MEPEHNUN U TIOCTPOEHUH, YUNTaTh MH(OpMaIIHIO, TPEACTABICHHYIO B BUJIE TaOIHII,
JMarpaMM M rpauKoB, XKHUTh B YCIOBUSAX HEONPEIENEHHOCTH U TOHUMATh BEPOSTHOCTHBIN XapakTep
Cly4ailHbIX COOBITHH.

OnHOBpeMEHHO ¢ paciipeHrneM cdep MPUMEHEHHUsI MaTeMaTHKU B COBPEMEHHOM 00111ecTBe Bcé Ooee
Ba)XKHBEIM CTAHOBUTCSI MAaTEMaTUYECKUI CTUIIL MBIIIJICHUA, HpOfIBJ’I?IIOHIHﬁC?I B OHpGI[CJ'IéHHI)IX YMCTBCHHBIX
HaBBIKax. B IpOoHECCC N3YYCHUA MAaTECMAaTUKH B apCCHAIT HpI/IéMOB 1 METOZJ 0B MBIIIJICHUA YCJIOBEKA
€CTCCTBECHHBIM O6p330M BKJIIOYAIOTCA MHAYKIUA U JCAYKI W, O606H.[€HI/IQ 1 KOHKpETU3alus, aHaJIu3 U
CHHTE3, KJ1accu(UKalus U cucTemMaTrusaius, abctparupoBanue 1 aHanorus. O0beKThl MaTEMaTHUECKUX
YMO3aKJIFOUEHH, PaBWJIa UX KOHCTPYUPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTHYECKHUX ITOCTPOEHUH,
CIOCOOCTBYIOT BBIpA0OTKE YMEHHs (HOPMYITUPOBATh, 0OOCHOBBIBATH U JIOKA3BIBATH CYXKICHUS, TEM CaMbIM
pa3BUBAIOT JIOTUYECKOE MBIIITIEHHE. Benyias poib npuHaanexuT MaTeMaTHKe U B QOPMUPOBAHUU
’cU'IFOPPITMI/I‘—I@CKOﬁ KOMITOHCHTHI MBIIIJICHUA 1 BOCITUTAHUU YMGHI/II)’I I[Gf/iCTBOB&TB 110 3aJIaHHBIM aJITOpHUTMaMm,
COBEPIIIEHCTBOBATh M3BECTHBIC U KOHCTPYHPOBATh HOBHIE. B mipoliecce perneHus 3a1ad4 — OCHOBOW y4eOHOM
ACATCIIBHOCTH Ha YPOKAaX MAaTCMAaTUKH — PA3BUBAIOTCA TAKXKC TBOPUYCCKAA U IpUKIIaJHasd CTOPOHBI

MBIIIJICHUA.

OOydenune MaTeMaTuKe Aa€T BO3MOKHOCTh Pa3BUBATh Y 00YUAIONIMXCS TOUHYIO, PAIMOHATBHYIO
nH(POPMATHUBHYIO peub, YMEHHE OTOMpaTh Hauboee MOAXOIAIINE I3bIKOBbIE, CAMBOJIMYECKHUE, TpaduuecKue
CpEICTBa AJIs BRIPQKEHHS CY)KICHUN M HATJIAIHOTO UX TPE/ICTABICHUSI.

Heo0xoauMbpIM KOMIIOHEHTOM 001N KYJIbTYPhl B COBPEMEHHOM TOJIKOBAHUU SIBJISIETCS 00111ee 3HaKOMCTBO



C METO/IaMH [TO3HAHUS ISHCTBUTEILHOCTH, TIPEJICTABICHUE O IPEAMETE U METOAAaX MAaTEeMAaTHKH, UX OTIMYUH
OT METO/IOB JIPYTHX €CTECTBEHHBIX M TYMAaHUTAPHBIX HAYK, 00 OCOOCHHOCTAX MPUMEHEHUSI MAaTEeMaTUKH IS
peleHHs HayYHBIX U MPUKIaIHBIX 3a1ad. TakuM o0pa3om, MaTeMaTnyeckoe 0Opa3oBaHHe BHOCUT CBOM
BKJIa/1 B POpMHUpPOBaHKE OOILEH KYIbTYpPhI YeIOBEKA.

I/I3yquI/Ie MAaTEMATUKHU TaKXKC CHOCOGCTByeT 9CTCTUYCCKOMY BOCIIUTAHUIO YEJIOBCKA, IOHUMAHUIO
KpaCOThI 1 U3AIICCTBA MATCMATUYCCKUX paccyxc):[eHm”I, BOCIIPHUATUIO TCOMETPHUICCKUX (l)OpM, YCBOCHHUIO
nacu CUMMCTpPHUH.

HEJIN N3YUYEHUSA YYEBHOI'O KYPCA "I'EOMETPUA"

«MareMaTHKy yXe 3aTeM Y4UTh HaJ0, YTO OHA YM B MOPSAIOK MPUBOAUTY, — MHCAJT BEJIUKUI PYCCKHIA
yaeHbli Muxaunn BacunbeBud JIoMoHOCOB. M1 B 3TOM COCTOMT OlHA M3 IBYX IIeJIeld 00yUCHHUS TEOMETPUHU KaK
COCTABHOM YaCcTH MAaTEMAaTHUKH B IIKOJIE. DTOM 11€JIM COOTBETCTBYET JOKa3aTe/IbHAas JIMHUS MPETOJaBaHUs
reomerpun. Creays npeacTaBIeHHON paboueil mporpaMme, HaAUMHAS ¢ CEABMOIO Klacca Ha ypoKax
T€OMETPUHU 00YHAIOUNCS YUUTCS POBOAUTH JOKAa3aTEIbHbIC PACCYKICHHS, CTPOUTH JIOTHYECKUE
YMO3aKJIIOUEHUs, T0Ka3bIBaTh HCTUHHBIC YTBEPKICHUS U CTPOUTH KOHTP MPUMEPHI K JIOXKHBIM, IIPOBOIUTH
PacCyXJICHHS OT «IIPOTUBHOTOY», OTIMYATh CBOMCTBA OT MPU3HAKOB, (hOPMYIUPOBATH OOpaTHBIC
YTBEpXKACHUS. Y YSHUK, OBJIAJIEBUINI HCKYCCTBOM PacCyKIaTh, OyIeT MPUMEHSTh €ro U B OKpY>Karolei
KU3HHU.

Kaxk nucan reomerp u neparor Mrops ®enoposuy llapeirvs, «roasMu, TOHUMAOIUMHU, YTO TAaKOE
JI0Ka3aTeNIbCTBO, TPYJHO U AK€ HEBO3MOKHO MAHUITYJIMPOBATh». M B 3TOM COCTOUT Ba)XHOE
BOCIIUTATEJIbHOE 3HAYCHUE U3YYCHUS T€OMETPUH, IIPUCYLIEE UMEHHO OTEYECTBEHHON MaTEMaTUYECKON
mkoJje. BMecte ¢ TeM aBTOpBI MpOrpaMMsbl IPEAOCTEPETAIOT YUUTENSI OT U3IHUIIHETO (popMann3ma, 0cOOEHHO
B OTHOILICHWH HadaJ U OCHOBaHMUM reometpun. @pannysckuii marematuk JKan /[peJOHHE 110 ’TOMY IOBOLY
BbICKa3aJics Tak: «HTo KacaeTcs 1eMKaTHOM MpoOieMbl BBEACHUS «aKCHOM», TO MHE Ka)XKeTCsl, YTO Ha
MEPBBIX MOpax HYKHO BOOOIIE U30eraTh MPOM3HOCUTH caMo 3TO ¢10BO. C Ipyroil e CTOPOHBI, HE CIIEAYET
yIyCKaTh HU OJJHOM BO3MOXKHOCTH J1aBaTh MPUMEPHI JJIOTMYECKHUX 3aKII0UEHHH, KOTOpbIe Ky/a B O0bIIeiH
Mepe, 4eM HJIesl aKCHOM, SBJISIFOTCS UCTUHHBIMU U €JMHCTBEHHBIMU JIBUTATEISIMU MAaTEMAaTHYECKOTO

MBIIJIICHUA)).

Bropoii 1enbro n3y4eHns TeOMETPUU SABISETCS UCIIOIb30BaHNUE €€ KAK HHCTPYMEHTA IIPU PELICHUH KaK
MaTeMaTHYECKUX, TaK U MPaKTUYECKUX 3aJ1a4, BCTPEUYAIOUINXCS B peaibHOM Ku3HU. OKOHUMBIINHI KypC
re€OMETPUHU LIKOJIBHUK JTOJIKEH OBITh B COCTOSIHUU OTIPEAEITUTh T€OMETPUUECKYIO (PUTypy, OMHCcaTh CIOBAMU
JaHHBIN 4epPTEX WIM PUCYHOK, HAMTH IUIOLIA/Ib 3eMEJIbHOTO Yy4acTKa, PACCYUTaTh HEOOXOIUMYIO ITTUHY
OIITOBOJIOKOHHOT'O Ka0eJst Ui TpedyeMble pa3Mepbl Tapaxka i aBTOMOOMIsl. DTOMY COOTBETCTBYET BTOpasl,
BBIYMCIINTEINIbHAS JINHAS B U3YYEHUH T€OMETPHH B IIKOJIE. J[aHHAs MpaKTUYeCKas TUHUSA SBIIIETCS HE MEHEE
BaXkHOM, yeM rnepBasi. Emé IlnaTon npennuceiBai, 4todsl «rpaxaane [IpekpacHoro ropojia H1 B KoeM
cllydae He OCTaBJIsUIM F€OMETPHIO, Be/lb HEMAJIIOBAXXHO Jjake MOO0UHOE €€ MPUMEHEHHE — B BOEHHOM JIeJie
7ia, BIIPOYEM, M BO BCEX HayKax — JUIsl JIUIIero UX YCBOEHUS: Mbl BEJlb 3HAaeM, Kakas OeCKOHEeUHasi pa3HHIla
CYILLIECTBYET MEXY YEIOBEKOM IPUYACTHBIM K T€OMETPUN U HENTPUYACTHBIMY. [{J11 TOr0 yUUTENIO
peKOMeH1yeTCsl MoAOHpaTh 3a/1a4 MPAKTUYECKOT0 XapaKkTepa AJisi pacCMAaTPUBAEMBIX TEM, YUUTh JeTel
CTPOUTh MATEMATHYECKUE MOJIETHN PEATIbHBIX )KU3HEHHBIX CUTYyal[ui, IPOBOJAUTH BBIYUCICHUS U OLIEHUBATH
aJIeKBATHOCTD MOJYYEHHOT0 pe3yibTara. KpaliHe Ba)KHO OAUEPKHUBATH CBSA3U T€OMETPHUH C IPYTUMH
npeMeTaMi, MOTUBHPOBAThH UCIIOJIb30BATh ONPEAETIEHUSI TEOMETPUUYECKUX (PUTYp U TIOHSATHUH,
J€MOHCTPHUPOBATh MPUMEHEHHE MOJYYEHHBIX YMEHUN B (PU3HKe U TEXHUKE. DTH CBsI3U Hanbosee SpKo
BHUJIHBI B TeMax «BekTops», « Tpuronomerpudeckue COOTHOMEHU», «MeTtox koopauHar» U «Teopema
[Tudaropay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE



CormacHo yueOHOMY IUIaHy B 7—9 Kiaccax u3ydaercs yaeOHbIH Kypc «['eoMeTpusy», KOTOPBIN BKIIOYAET
CIIeAYIOIINE OCHOBHBIE pa3ziesbl coaepkanus: «I'eomerpuueckue GUrypsl 1 ux cBoiicTBay, «M3mepenue
F€OMETPUUYECKUX BEIMYUHY, a TaKKe «J{eKapTOBbl KOOPAMHATHI HA TNIOCKOCTUY, «BekTops», «/|BUkeHus
wiockoctu» U «lIpeoOpa3oBanust mogooHs».

Y4eOHbIH M1aH MpeIycMaTpUBACT U3yUYEeHUE TeOMETPUH Ha a30BOM YPOBHE, HCXOJIS U3 HE MEHee 68
y4eOHBIX 4acOB B YU€OHOM roJy, BCETo 3a TpU roaa o0yueHuss — He MeHee 204 yacos.



COJAEPKAHUE YYEBHOI'O KYPCA "I'EOMETPUA"

7 KJIACC

HauanbHble noHsATHS reoMeTpuu. Touka, mpsimasi, OTpe3oK, Jdyd. Yroia. Bunasl yrinos. Beprukanshbie u
cMeXHbIe yriibl. buccekrpuca yria. JlIomanasi, MHOroyroyibHUK. [lapajienbHOCTh U IEPIEHIUKYISPHOCTD
MPSIMBIX.

Cummetpuunbie purypsl. OCHOBHBIC CBOMCTBA 0CEBOM CUMMETPHUU. [IpuMepsl CHMMETPUHU B OKPYIKAIOIIIEM
MHpe.

OCHOBHBIE TIOCTPOCHUSI C TTIOMOIIBIO IUPKYJIS U THHEHKH. TpeyronbHUK. BeicoTa, Meuana, OuccekTpuca,
HX CBOMCTBA.

PaBHOOEIpEHHBIN U PABHOCTOPOHHUHN TPEYroJbHUKU. HepaBeHCTBO TpeyrojbHUKA.

CBoiicTBa M IPU3HAKK PAaBHOOEAPEHHOTO TpEyroibHUKA. [[pu3HaKu paBeHCTBA TPEYTOJIbHUKOB.

CBo¥iCTBa M IPU3HAKH MMApALICTbHBIX MPsAMBIX. CyMMa yIJIOB TpeyroibHuKa. BHElIHME yritbl
TpPEYroJbHUKA.

HpHMOYFOHBHBIﬁ TPEYrOJIbHUK. CBoiicTBO MCUAHBI NPAMOYT'OJIbHOI'O TPECYI'OJIbHUKA, HpOBeHéHHOﬁ K

runorenyse. [Ipu3Haku paBeHCTBA NPSAMOYTOJIbHBIX TPEYTOJIBHUKOB. IIpAMOYTrOIbHBIN TPEYTOJBHUK C YIJIOM
B 30°.

HepaBeHncTBa B reOMeTpuM: HEPABEHCTBO TPEYIOJBHHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM, TEOpeEMa O
OospiieM yriie u OOJbIIeH CTOPOHE TpeyroyibHUKA. [leprneHauKyIsip 1 HaKJIOHHAS.

['eomeTprueckoe MecTo Touek. buccekTpuca yriia u cepeJMHHbIN NEPIEHIUKYIIAP K OTPE3KY Kak
r€OMETPUYECKHE MECTA TOYEK.

OKpy’KHOCTb U KpYT, XOpJia U JUaMeTp, UX cBoiicTBa. B3auMHoe pacnonoxeHne OKpyKHOCTU U IPSIMOM.

KacarennHas u CCKYylIasa K OKPY>XHOCTH. Opr)KHOCTI), BIIMCaHHAasA B YI'OJI. Bnucannas n onucanHas
OKPYKHOCTH TPCYTOJIbHUKA.

8 KJIACC

YereipéxyronpHuku. IlapamienorpaMM, ero npus3Haku 1 cBoicTBa. YacTHbIE ciaydyau napauienorpaMMoB
(mpsAMOYTOJIBHUK, POMO, KBa/ipaT), X MPU3HAKU U cBolicTBa. Tpanenus, paBHOOOKas Tparneuusl, e€ CBoWcTBa
u npusHaku. [IpsMoyronpHas Tpanenus.

Meron ynBoenust Meauansl. LlentpansHas cummerpus. Teopema Paneca u TeopeMa 0 MPONOPLMOHATIBHBIX
OTpEe3Kax.

Cpennue TMHUM TPEYroJabHUKA U Tpanenuu. L{eHTp Macc TpeyrosibHUKa.

[Tonob6ue TpeyroabHUKOB, K03 uunent nonodus. [lpusnaku nonodus tpeyronbHUKOB. [IpumeHeHue
0/100US MPH PEIICHUH MPAKTUYECKHUX 3a/1a4.

CroiicTBa 1uiomnaaei reomerpudeckux Guryp. opmyssl s TUIOMIAAN TPEYTOJIbHUKA, TapauieiorpaMMma,
pomOa u Tpanernuu. OTHOIIEHUE TIOIAAeH MOJOOHBIX QUTYD.

Brruucnenue mioraaeil TpeyroibHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIeT4aToi Oymare.

Teopema [Iudaropa. I[lpumenenne Teopemsl [Tudaropa npu permeHun npakTHUECKUX 3ajad.

CuHyC, KOCHHYC, TAHT'€HC OCTPOTO yIjla MPSMOYTOJBbHOTO TPEYrojJbHuKa. OCHOBHOE TPUTOHOMETPUUECKOE
TOX7ecTBO. Tpuronomerpuyeckue GpyHkuuu yrios B 30°, 45° u 60°.

BrnucanHble M IEHTpaJIbHBIE YIUIBI, YTOJ MEXAY KacaTeJIbHOW U XOPJOU. YTIIBI MEXAY XOpJaMHU U
CEeKyIIMMU. BrincanHble U ONMCaHHBIE YETBIPEXYTOIbHUKH. B3aMHOE paCIIONI0KEHHUE IBYX OKPYKHOCTEM.
Kacanue oxpyxnocreit. O01mune kacaTeibHble K JBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc yrios oT 0 1o 180°. OcHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. DOPMYIIbI
IIPUBEACHHUS.



Pemienue TpeyronbHUKOB. Teopema KOCHHYCOB U T€OpeMa CUHYCOB. PerieHne npakTuyecKux 3a1ad ¢
UCIOJIb30BaHNEM TEOPEMbl KOCUHYCOB M TEOPEMbI CHHYCOB.

[Ipeo6pazoBanue momoodus. [1omo6rme cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema o mpou3BeIeHUN OTPE3IKOB XOP/I, TEOPEMBI O ITPOU3BEICHUN OTPE3KOB CEKYIIUX, TEOpPEMa O
KBaJpaTe KacaTeJIbHOM.

BekTop, 1rHa (MO1yJ1b) BEKTOpPA, COHAIIPABJIEHHBIE BEKTOPBI, IPOTUBOIOIOAKHO HAIIPABJIEHHBIE BEKTOPBI,
KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIIEpallii HaJl BEKTOpaMu. Pa3iioxkeHne BeKTopa 1o 1ByM
HEeKoJUTMHeapHbIM BekTopaM. Koopannatel BekTopa. CkansipHoe NPOoU3BeACHUE BEKTOPOB, TPUMEHEHUE AJIs
HAXO0XJICHUS JUIUH U YTJIOB.

JlexapToBbI KOOPIMHATHI HA TUIOCKOCTH. Y PaBHEHHS MPSAMOM U OKPYKHOCTH B KOOPAMHATAX, [IEpeceueHUe
OKPY>KHOCTEH U MpsMBIX. MeTo/1 KOOpJIMHAT U €ro MpUMEHEHHE.

IIpaBuibHBIE MHOTOYTOJIBHUKH. [IMHA OKpYKHOCTH. [ pagycHas U paguaHHas Mepa yria, BBIYUCICHUE
JUIMH 1yT OKpyKHOCTel. Ilnomans kpyra, CeKTopa, CErMEHTaA.

JIBI>KEHUS IIJIOCKOCTH M BHYTPEHHHE CUMMETpHH GQUTyp (31eMeHTapHbIe peacTasienus). [lapamienbHbrii
nepenoc. [IoBopor.



IINTAHUPYEMBIE OBPA30BATEJ/IBHBIE PE3YJIBTATDBI

OcBoenue yueOHOT0 Kypca «I'eoMmeTpus» JOKHO 00ecrieyuBaTh JOCTH)KEHUE Ha YPOBHE OCHOBHOTO
o01ero o6pazoBaHusl CIEIYIOIUX JUYHOCTHBIX, METAIIPEMETHBIX M IIPEIMETHBIX 00pa30BaTeIbHbIX
pE3yIbTATOB:

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3ybTaThl OCBOCHUS MPOTrpaMMbl yueOHOTro Kypca «I eoMeTpusi» XapaKTepu3yroTCs:

I[MaTpuoTHyeckoe BOCIUTAHHE:

MPOSIBJICHUEM MHTEPECa K MPOIUIOMY M HACTOSAIIEMY POCCUMCKON MaTeMaTHUKU, IEHHOCTHBIM OTHOIIICHHEM
K TOCTHXKEHHUSM POCCHICKIX MAaTEMAaTHUKOB M POCCUHUCKON MaTeMaTUYECKOM LIKOJIbI, K UCIIOIb30BAHUIO 3TUX
JOCTHKEHHM B IPYrHX HayKaX U MPUKIAIHBIX cepax.

I'paskianckoe M 1yXOBHO-HPABCTBEHHOE BOCIIMTAHUE:

TOTOBHOCTBIO K BBIIMOJIHEHUIO 00s13aHHOCTEHN TpakIlaHWHA U pealIU3alliy €ro IpaB, MPeICTaBICHHEM O
MaTEMaTHYECKUX OCHOBaX (DYHKIMOHUPOBAHUS PA3NUYHBIX CTPYKTYP, BICHUI, IPOLIETYP IPaskJaHCKOTO
obmiecTBa (BEIOOPHI, OMIPOCHI U TIP.); TOTOBHOCTBIO K 00CYKIEHUIO STHYCCKHUX TTPOOJIEM, CBI3aHHBIX C
MPAKTUYECKUM IIPUMEHEHUEM JOCTHKEHUN HAyKU, OCO3HAHUEM BaKHOCTH MOPATbHO-ITHYECKUX MPUHIIUIIOB
B JICSTENILHOCTH Y4EHOTO.

Tpynosoe BocnuTaHue:

YCTaHOBKOM Ha aKTMBHOE y4acCTHE B PELICHUH MTPAKTUYECKHUX 3a]a4 MaTEMaTHUECKON HalpaBICHHOCTH,
OCO3HAaHHEM Ba)KHOCTU MaTeMaTUYECKOr0 00pa30BaHUs Ha IPOTSKEHUH BCEH )KU3HU JIJISl YCHEIIHON
po¢ecCHOHATILHOM EATEILHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUM;

OCO3HaHHBIM BBIOOPOM U IIOCTPOEHUEM MHIUBUAYATbHONU TPA€KTOPHH 00pPa30BaHUS U KU3HEHHBIX IJIAHOB
C Y4E€TOM JINYHBIX UHTEPECOB U OOLIECTBEHHBIX MTOTPEOHOCTEH.

IcTeTnYecKoe BOCIUTAHHUE:!
CIIOCOOHOCTBIO K AMOIIMOHAITBHOMY U 3CTETUYCCKOMY BOCTIPUSATHIO MAaTEMATHYECKUX O0BEKTOB, 3a/1a4,
peLIeHu!, pacCyKICHHNI; YMEHHUIO BUJIETh MaTEMAaTHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE.

HeHHOCTI/I HAYYHOI'0 MO3HAHUA:

OpI/IeHTaHI/Ieﬁ B ICATCIIbBHOCTU Ha COBPEMCHHYIO CUCTEMY HAYYHBIX HpeI[CTaBJ'IeHI/Iﬁ 00 OCHOBHBIX
3aKOHOMCPHOCTIX pa3BHUTHUA YCJIOBCKA, MIPUPOIbI U O6HI€CTBa, IMOHMMAaHHEM MaTeMaTHIEeCKOI HAaYKH KakK
C(l)epbl YeJI0BEYECKON ACATCIIBHOCTH, OTAaIllOB eé Pa3BUTHA U 3BHAYUMOCTH JJI Pa3BUTUS HUBUIIN3AlINN,

OBJAJICHHEM SI3bIKOM MaTeMaTHKH M MaTeMaTHYSCKOM Ky.]'[BTypOfI KaK CpCACTBOM IMO3HAHU MHPA;

OBJIaICHUEM HpOCTGﬁHIPIMPI HaBBIKAMH HCCJICIOBATEILCKOM IESITCIIbHOCTH.

duznyeckoe BocnuTanue, GopMupoBaHue KyJbTYPbI 310POBbSI H IMOUMOHAIBHOI0 0JIarONoIy4usi:

TOTOBHOCTBIO IPUMEHATh MATEMAaTUUECKUE 3HAHUS B MHTEPECAX CBOETO 370POBbsI, BEAEHUS 3J0POBOIO
oOpasa >KHU3HH (3I0pOBOE MUTAaHUE, COATTAHCUPOBAHHBIN PEXUM 3aHATHI U OTIIbIXa, peryispHas Gu3nueckas
aKTUBHOCT);

c(OpPMHPOBAHHOCTBIO HaBbIKA pe(IeKCHH, TPU3HAHMUEM CBOETO IIPaBa Ha OIMMOKY U TaKOI'o K€ MpaBa
APYroro 4eJoBeKa.

IK0JI0THYeCcKOe BOCIUTAHHE:

OpHeHTaHHeﬁ Ha HpI/IMeHeHI/Ie MATEMATHYCCKUX 3HaHHI71 JJISA peHIeHI/IH 3a1a4 B O6J'IaCTI/I COXpaHHOCTI/I
OKpY’KaroIen cpe/bl, IIAaHUPOBAHUS MTOCTYMKOB U OIIEHKH X BO3MO>KHBIX TTOCTIEACTBHIA IS OKPYKAIOIIEH
CpeIbl;

OCO3HAaHHEM TJI00ATBFHOTO XapaKTepa 3KOJOTHISCKUX MPOOJIeM U IIyTeH MX pPelIeHusI.

JInyHOCTHBIE pe3yJIbTaThl, 00eceYrBaIOLIMe aJaNTAHI0 00y4al0IIerocsi K M3MeHSIOLIUM CS
YCJIOBHAM COLMATBLHOM M NPUPOAHOH Cpelbl:



— TOTOBHOCTBIO K JIEHCTBUSM B YCJIOBHSIX HEONPEAEIEHHOCTH, MOBBIIICHNIO YPOBHS CBOEH
KOMIETEHTHOCTH Yepe3 MPAaKTUYECKYIO IeATEIbHOCTh, B TOM YHCJIe YMEHUE YUUTHCS Y IPYTUX JIOJCH,
puoOpeTaTh B COBMECTHOM I€ATEIHHOCTH HOBbIE 3HAHMSI, HABBIKU M KOMIIETEHIIMU U3 OTbITa IPYTHX;

— HE0OXOIUMOCThIO B (POPMHUPOBAHUM HOBBIX 3HaHUI, B TOM 4ucie (GOpMYIUPOBATH UIEH, TIOHATHS,
THIIOTE3bI 00 00BEKTaX U SIBICHUSX, B TOM YHCIIE paHee He U3BECTHBIX, OCO3HABATH JC(PHUIIUTHI
COOCTBEHHBIX 3HAaHUH M KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE pa3BUTHUE;

— CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALIUIO KaK
BBI30B, TPEOYIOLINI KOHTPMED, KOPPEKTUPOBATH IPUHUMAEMBbIE PEIICHUS U ACHCTBUS, (HOPMYIHPOBAThH
U OLICHUBAThH PUCKHU U MOCIEICTBUS, (HOPMUPOBATH OIIBIT.

METANPEIJMETHBIE PE3YJIbTATBI

MetanpeaMeTHbIE pe3ynbTaThl OCBOCHHS MPOrpaMMbl yueOHOT0 Kypca «I eoMeTpus» XxapaKTepusyroTcs

OBJIAZICHUEM YHUBEPCANbHLIMU ROZHAGAMETbHBIMU OCUCMBUAMY, YHUBEPCATbHLIMU KOMMYHUKAMUGHBIMU
OelicmeusAMU U YHUBEPCATbHLIMU PEeYIAMUGHBIMU OCUCBUIMU.

1) VYnueepcanvnvie noznasamenvHule oelicmeaus obecnedusarom Gopmuposanue 6a306vlx KOCHUMUBHBIX

npoyeccoes O6yllaIOLl/ﬂ/DCC}Z (OC60€HM€ Memo008 NO3HAHUS OKpyatcaroweco mupa, NPpuUMeHerue j10cu4eCcKux,

ucc1e008amenbCKux onepayutl, yMmeHut pabomams ¢ uHgopmayueti).

Ba3oBrle Jlornuyeckue aeficTBUA:

— BBIABIIATH U XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKU MAaTEMaTUYECKUX OOBEKTOB, TOHITHH,
OTHOLIEHUN MEXy MOHATUAMU; (POPMYIHPOBATh ONIPEEICHUS TOHATHH; YCTaHABIINBATh
CYIIECTBEHHBIN MPU3HAK KITACCU(PHUKAIIIH, OCHOBAHUS JJIs1 0000IEHHS U CPAaBHEHUS, KPUTEPUU
IIPOBOAMMOIO aHAJIN34,;

— BOCIPHUHUMATh, POPMYIUPOBATH U MPe0oOPa30BBIBATH CY)KJECHUS: YTBEPAUTEIbHBIE U
OTpULATENIbHbIE, EAMHUYHBIE, YACTHbIE U OOIIUE; YCIOBHBIE;

— BBIABJISATh MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOpEUHs B (paKTax, JAHHBIX,
HaOJIOICHUSAX U YTBEPKACHUSX; MIpeularaTb KPUTEPUU AJIS BBISIBICHUS 3aKOHOMEPHOCTEN U
IIPOTUBOPEYUH;

— JACJIaTb BbIBOJALI C UCITIOJIb30BAHUEM 3aKOHOB JIOTUKU, ACAYKTUBHBIX U UHAYKTUBHBIX
YMO38.KJHO‘ICHI/II7I, y'MOBaKJ'II-OLICHI/Iﬁ 1O aHAJIOTHUH,

— pa30upaTh 10Ka3aTeIbCTBA MATEMAaTHUECKUX YTBEPKICHHUH (IIpsMBIE U OT MIPOTHUBHOI'0), TPOBOIUTH
CaMOCTOSITENIbHO HECIIO’KHBIE TOKa3aTeIbCTBa MaTeMaTHUYECKHX (DaKTOB, BRICTpanBaTh apryMEeHTAIHIO,
MPUBOJIUTH MPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

— BBIOMpATH CcI10CcO0 pelieHus yueOHoM 3aaun (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUS,
BBIOMpATh HanOoJIee MOIXOAAIIHMA C Y4ETOM CaMOCTOSATENBHO BBIICTICHHBIX KPUTEPUEB).

Ba3oBble ucciiefoBaTe/ILCKHe JelicTBUA:

— HCIOJIb30BaTh BOMPOCH! KaK MCCIIEI0BATENbCKUIT HHCTPYMEHT MO3HaHUsI; (OPMYIMPOBATH BOPOCHI,
buKcupymoIre NPpoTUBOPEUrE, MPodIeMy, CAMOCTOSTEIBHO YCTAHABIMBATh HCKOMOE U JaHHOE,
(dbopMUpPOBATH THIOTE3Y, APTYMEHTHUPOBATh CBOIO MO3UINIO, MHEHHE;

— MPOBOJUTH IO CAMOCTOSTEIBHO COCTABICHHOMY TUIAHY HECIIOKHBIN SKCIICPUMEHT, HEOOIbIIIOE
UCCJICIOBAHKE TI0 YCTAHOBJICHUIO OCOOCHHOCTE MaTEMAaTHIECKOTO 00BEKTa, 3aBUCUMOCTE 0OBEKTOB
MEXTy COOO0H;



— CaMOCTOSITEIILHO (POPMYITUPOBATH 000OMIECHHUS M BBIBOBI IO Pe3yJbTaTaM IMPOBEAEHHOTO
HAOJTIOICHUS, KCCIICIOBAHNUS, OIICHUBAThH JOCTOBEPHOCTH IMOJTYYCHHBIX PE3yJIbTAaTOB, BEIBOJIOB U
000011eHNI];

— IMPOrHO3UpPOBATH BO3MOKHOC PAa3BUTUC MMPOLECCA, d TAKIKC BbIIBUTATH IIPCAIIOJIOKCHHA O €ro
Pa3BUTHUHU B HOBLIX YCJIOBUSAX.

Pabora ¢ undopmanmeii:

— BBISBJIATH HEAOCTATOYHOCTh U U30BITOYHOCTh MH(OPMAIIUHU, JaHHBIX, HECOOXOUMBIX JIJIsI PEIICHHS
3a7a4u;

— BBIOMpATh, AaHAIM3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIIPETUPOBATh HH(OPMALIHIO Pa3IMYHbIX
BUJOB U (pOPM IPEICTABICHHUS;

— BBIOMpaTh PopMy mpencTaBieHus HHHOPMAIMH U WIUTIOCTPUPOBATH PeIIacMbIe 33/1a4H CXEMaMH,
qyarpaMMamu, HHOU rpadukoil 1 nX KOMOMHAIUSMU;

— OILIEHMBATh HAJEKHOCTh MHPOPMALIMH 110 KPUTEPHSM, NIPEAJIOKEHHBIM YUUTEIEM WU
c(OpMYJIMPOBAHHBIM CAMOCTOSITEIBHO.

2) Vuueepcanvhvie KOMMYHUKAmMUHbLE Oelicmaus 0becnedusam c@hopmupo8anHoCms COYUATLHBIX
HABbIKO8 00Y4aAOUWUXCAL.

Oo0urenue:

— BOCIIpUHHUMATL U (I)OpMy.]'II/IPOBaTL CYKIACHUA B COOTBECTCTBUU C YCJIIOBUAMU U LCIIAMU O6H.[CHI/I$I;
ACHO, TOYHO, I'PAaMOTHO BbIpaXaTb CBOIO TOYKY 3PpCHUA B YCTHBIX U NIMCbMCHHBIX TCKCTAX, 1aBaTh
MOSICHCHUA 110 X0y PCIICHUS 3aa4U, KOMMCHTHUPOBATDH HOJ'Iy‘I@HHHfI pe3yibTar,

— B X0JIe 00CYXJIEHHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY O0CYKIaeMON TeMbI, TPOOIEMBI, PelaeMoi
3a/1auu, BHICKA3bIBaTh UJICH, HAIIEJICHHBIE HA TIOUCK PEIIEHHUS; COMTOCTABIISATh CBOU CYXKJECHUS C
CYXKJICHUSIMH JIPYTUX YYACTHUKOB JMAJIOTA, 0OHAPY>KUBATh Pa3IudHe M CXOACTBO MMO3UIIHIL; B
KOPPEKTHOI opme popMyIupoBaTh pa3HOTIIACHs, CBOU BO3PAKEHNS,

— MPEACTaBJIATh PE3yJbTAThl PEIICHUS 3a/1a4M, YKCIIEPUMEHTA, UCCIEA0BAHUS, IPOEKTA;
CaMOCTOSITENILHO BBIOMPATh (hOpMAT BBICTYIUIEHUS C YYETOM 3aJ1a4 MPE3eHTAMU U 0COOEHHOCTEN
ayJIUTOPUH.

CoTpyaHu4ecTBo:

— IMOHUMAThb U HUCIIOJIB30BaTh NPECUMYIICCTBA KOM&HJIHOﬁ u I/IHI[I/IBI/IZ[yaIIBHOI\/’I pa6OTI)I IIpH pCUICHUHA
y‘IG6HBIX MaAaTE€MaTUYCCKUX 3aJ1a4,

— MPUHUMATH [[Eh COBMECTHON JESITENbHOCTH, TUIAHUPOBATh OPTraHU3aIUI0 COBMECTHOM paboTHI,
pacrpenenaTb BUABI paboT, JOrOBapUBaTHCS, 00CYKIATh MPOIECC U PEe3yJIbTaT paboThl; 000011aTh
MHEHHS HECKOJIBKUX JTIONEH;

— Yy4acTBOBAaTh B IPYyMIOBBIX (popMax paboThl (00Cyk1eH!Us, 0OMEH MHEHUSIMH, MO3TOBBIE IITYPMBI U
ap.);

— BBIIIOJHATH CBOKO YaCTh pa6OTI)I U KOOPAWHHUPOBATE CBOU )IefICTBHH C ApYTUMHU YWICHAMHU KOMAaHbI;

— OLIEHUBATh KaYeCTBO CBOETO BKJIaJ[a B OO MPOAYKT IO KPUTEPUSIM, CHOPMYTUPOBAHHBIM
YYaCTHUKAMHU B3aUMOJICHCTBHUS.

3) Vuueepcanvhuvle pecynamuensie Oelicmsus obecneuusarom Gopmuposarue cmMviCl08blX YCMAHOBOK U
HCUZHEHHBIX HABLIKOG TUYHOCHIU.



Camoopranuszanms:

CaMOCTOSITENIFHO COCTAaBIISATD IUIaH, AJITOPUTM pEIIeHHs 3a/1aui (MU €ro 4acTh), BBIOUPATh CIIOco0
peleHust ¢ y4ETOM UMEIOIIMXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTUPOBATh U
KOPPEKTHPOBATh BapUAHTHI PEIICHUI ¢ y4ETOM HOBOW MH(pOpMALIUH.

CaMOKOHTPOIb:

— BJIAJIETh CIIOCOOAMH CaMOIIPOBEPKHU, CAMOKOHTPOJIS IIPOIIecca U Pe3yiibTaTa PeIIeHUs
MaTeMaTHYECKOM 3aa4uH;

— MNPEABUACTb TPYAHOCTH, KOTOPLIC MOI'YT BOBHUKHYTH IIPpU PCIICHNU 3aJa4l, BHOCUTHE KOPPEKTHBEI B
JCATCIIBHOCTh HA OCHOBE HOBBIX 06CT05IT6J'IBCTB, HaﬁI[CHHBIX OIJ_II/I6OK, BBbISABJICHHBIX pr,HHOCT@ﬁ;

— OLIGHUBATh COOTBETCTBUE PE3yNbTATa ACATEIBHOCTH IOCTABICHHON 1IETTN U YCIOBUSAM, OOBACHSITH
MPUYUHBI JOCTHKEHUS WU HEIOCTHKEHUS 11e]I, HAXOAUTh OIIMOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY
OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

OcBoenne yqe6Hor0 Kypca ((FGOMeTpI/IH» Ha YPOBHC OCHOBHOI'O 06H_ICFO 06p330BaHI/IH JOJI2KHO
obOecreynBaTh AOCTHUIKCHUC CIICAYIOIIHNX MPEIAMCTHBIX O6p830BaTeJIBHLIX PE3yJIbTATOB:

7 KJIACC

— Pacno3naBaThe u3yueHHbIe reoMeTprUecKre (GUTYyphl, ONPEAEATh UX B3aUMHOE PacIoIOKEHNUE,
n300pakaTh reoMeTpuUecKre (GUTYPHI; BHIMOIHATH YEPTEKHU MO YCIOBUIO 3a7aun. V3MepsTh TMHEITHbIC
Y YIJIOBBIE BEJIMUMHBI. PemaTe 3a1a4u Ha BBIYMCIICHUE UIMH OTPE3KOB U BEJIMYUH YIJIOB.

— Jlenath rpyOyI0 OLIEHKY JIMHEHHBIX U YIJIOBBIX BEJIMYUH MPEIMETOB B PEAIbHOM KU3HU, Pa3MEPOB
IPUPOJIHBIX 00BEKTOB. PaznuuaTh pa3mMepsl 3TUX 00BEKTOB MO MOPSAIKY BETUUUHBL.

— Crpoutb yepTeku K reOMETPUUECKUM 3a/1adam.

— Ilonp30BaThCs IPU3HAKAMM PABEHCTBA TPEYTOJBHUKOB, UCIIOJIb30BaTh IPU3HAKH U CBOWCTBA
PaBHOOEIPEHHBIX TPEYTOJIBLHUKOB MPU PELICHUH 3a/1a4.

— HpOBOI[I/ITB JIOTUYCCKUC PACCYKACHUS C UCITIOJIb30BAHUCM I'€COMCTPHUICCKUX TCOPECM.

— llonp3oBathCs IMPpU3HAKaMH PABCHCTBA IIPAMOYTOJIBHBIX TPEYTI'OJIbHUKOB, CBOMCTBOM MCHAaHbI,
HpOBeHéHHOﬁ K TUIIOTCHY3C IPAMOYT'OJIBHOT'O TPCYTI'OJIbHHUKA, B PCIICHUU I'COMCTPUYICCKHUX 3a/1a4.

— OnpenensaTs napauiebHOCTh IPSMBIX C TOMOILBIO YIJIOB, KOTOPBIE 00pa3yeT C HUMHU CEeKyIIasl.
OnpenensaTs NapajaelbHOCTh MPSMBIX C IOMOIIBIO PABEHCTBA PACCTOSHUN OT TOYEK OJHON IPSIMOM 10
TOYEK APYroW MpsSIMOM.

— Pemrars 3a7aun Ha KieTyaToi Oymare.

— IIpoBoauTh BEIYHMCIEHUS U HAXOJIUThH YUCIIOBbIE U OyKBEHHBIE 3HAUYEHUS YIJIOB B TEOMETPUUYECKUX
3a/1a4ax C MCMOJb30BaHUEM CYMMBI YTJIOB TPEYTOJIBHUKOB U MHOTOYTOJIbHUKOB, CBOMCTB YTJIOB,
00pa30BaHHbBIX MPU MEPECEUCHUH ABYX MapalieIbHbIX MPSMBIX CeKyllel. Pemars npakTuueckue
3a/1a4M Ha HAXOX/IEHUE YTJIOB.

— Brnagets moHATHEM reOMEeTPHUYECKOr0 MECTa TOYEK. Y METh ONpeAeNsaTh OUCCEKTPUCY yTiia ’
CEepPEIVHHBINA MEPHEHIUKYISAP K OTPE3KY KaK FT€OMETPUUECKUE MECTA TOYEK.

— @opMyJIMPOBATH ONPEAEIICHUS OKPYKHOCTH U KpYra, XOpAbl U JUAMETPa OKPYKHOCTH,
MOJIb30BAThCS UX CBOMCTBAMU. Y METh IPUMEHSTH 3T CBOKWCTBA ITPU PELIEHUH 3a1a4.



— Brnazgets noHsTHEM ONMUCAaHHON OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOJIUTh €€ LIEHTP.
[Tonb30BaTbes (hakTamMu O TOM, YTO OMCCEKTPUCHI YTIIOB TPEYTOJIbHUKA MIEPECEKAIOTCS B OJJHOM TOUKE, U
0 TOM, YTO CE€PEIUHHBIC MEPIICHIUKYIIAPHI K CTOPOHAM TPEYroJIbHUKA MEPECEKAIOTCs B OJJHOM TOUKe.—
Bnaners noHsTHEM KacaTeIbHOU K OKPYXHOCTH, MOJIb30BaTHCS TEOPEMOM O NMEPIIEHIUKYIIPHOCTH

KacaTeJIbHOM U pajuyca, Ipo BEIEHHOIO K TOUKE KacaHUsl.

— Tlomp30BaThCs HpOCTCfII.HHMPI TCOMETPUICCKUMHU HEPABECHCTBA MU, IIOHUMATh UX HpaKTI/I‘leCKI/Iﬁ
CMBICIJI.

— HpOBO[[I/ITB OCHOBHBIC TCOMCTPUYCCKUC IMTOCTPOCHUS C TIOMOIIBIO UPKYJIA U JIMHEHUKH.

8 KJIACC

— Pacrnio3HaBaTh OCHOBHBIE BHUBI I-IeTLIpéXyI‘O.HI:HI/IKOB, HX 3JICMCHTHI, I1I0JIb30BAaThCA X CBOMCTBaMH
IIpU pCUHICHUH I'COMETPHUICCKUX 3aaaY.

— HpI/IMeHHTb CBOMCTBA TOUKH nepeceucHus MeInal TpCyroJibHUKa (I_ICHTpa MaCC) B PCHICHUH 3a1a4.

— Brnagers nonstTuem cpez[Heﬁ JIMHUUW TPECYTOJIbHUKA U TpaIllClIUuH, IPUMCHATD UX CBOICTBa IIpu
PEICHUU I'COMCTPHUUYCCKUX 3a/1a4.

— Ilonp3oBaTbes TCOpeMOﬁ daneca u TeopeMoﬁ O IMPOIIOPHHUOHATIBHBIX OTPE3KaX, IPUMCEHATD UX OJIA
pEeICHUA IMMPAKTUYCCKUX 3a/1a4.

— HpI/IMeHHTL IIPU3HAKH HOI[O6I/I$I TPEYTrOJIbHUKOB B PCIICHNUU I'COMCTPUYICCKUX 3a1a4.

— Tlonp3oBarkcs Teopemoii [Tudaropa st pemeHust reOMETPUYECKUX U MPAKTHIECKUX 3a1a9.—
CrpouTth MaTEMaTUUYECKYIO MOJIEIb B IPAKTUYECKUX 3a/1a4ax, CAMOCTOSATEIBHO JIE1aTh YEPTEXK U Ha

XOOUTb COOTBETCTBYIOIIHE TJIMHBI.

— Bnagers noHsatusaMu CHHYCA, KOCMHYCA U TaHI'CHCa OCTPOr0 yrijia NpAMOYTOJIbHOT'O

TPEYroJIbHUKA.— [Tonp30BaThCS STUMHU NOHATHSI MU IS peICHUsS NPAKTUICCKUX 3a/1a4.

— BoruncnsaTe (pa3auuHbIME crioco0aMu) III0IAlb TPEYTroJIbHUKA U TUIOIIA I MHOTOYTOJIbHBIX (PUTYP
(MonB3ysICh, TIe HEOOXOUMO, KATbKYIATOPOM).

— HpI/IMeHHTB IMOJIYYCHHBIC YMCHHUS B IIPAKTUYCCKUX 3aJlavyax.

— Brnagets NOHATHSAMHU BOMCAHHOTO U LIEHTPAJIBHOT'O YIJIa, UCIIOIb30BaTh TEOPEMBI O BIIMCAHHBIX
yriax, yriax MexJy XopAamu (CEKyIIMMHU) U YIJie MeXy KacaTeJIbHOW U XOP/I0i MpU peleHun
reOMETPUUECKUX 3a]1ay.

— Bnaners NOHATHEM ONKMCAHHOIO YETBIPEXYTOJIbHUKA, IPUMEHSATH CBOMCTBA OIUCAHHOIO
YETBIPEXYTOJIBHUKA ITPU PELIECHUN 3a/1a4.

— HpI/IMeHSITI) IMMOJIYYCHHBIC 3HAHUA HA MPAKTHKE — CTPOUTH MATECMATHYCCKHUEC MOACIIN IJId 3aJa4
pCaJIBHOﬁ JKU3HHU U IPOBOJAUTH COOTBCTCTBYIOIIUEC BHIMUCIICHUA C IPUMCHCHHUEM 1'[0,[[061/151 u
TPUTOHOMCTPHUU (HOJ'IB3y$ICB, rac HeO6XO,Z[I/IMO, I(aJ'ILKy.HSITOpOM).

9 KJIACC

— 3HaTh TPUTOHOMETpHUYECKHE (PYHKIIUU OCTPBIX YTIIOB, HAXOIUTH C UX TIOMOILBIO Pa3IUYHbIE
3JIEMEHTBHI MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA («pELICHHE IPSIMOYTOJIbHBIX TPEYTOIbHUKOBY). Haxomuts (c
MOMOIIBIO KaIbKYIIATOPA) JUTMHBI U YTIIBI U711 HETAOJIMYHBIX 3HAYCHUH.

— Ilonp30BaTbCcs (1)OpMy.HaMI/I OpUBCACHHA U OCHOBHBIM TPUT'OHOMETPHUYCCKUM TOKIACCTBOM JIA



HaXOXICHUA COOTHOIIICHUH MCKAY TPUTOHOMCTPUUCCKUMU BCINYUHAMU.

— Hcnonb30BaTh TEOpEMBI CHHYCOB U KOCHUHYCOB U1 HAXO0KICHHS Pa3JINYHBIX 3JIEMEHTOB
TPEYTroJIbHHUKA («PELIEHUE TPEYTOJbHUKOBY), IPUMEHATh UX MPU PELIEHUH F€OMETPUUECKUX 3a7ad. —
Brnaners nonstusiMu peoOpa3oBaHus MOA00Ms, COOTBETCTBEHHBIX JIEMEHTOB IMOJA0OHBIX GUTYpP. —
[Tonp3oBaTbest CBOMCTBAMU 110I00US IPOU3BOJIBHBIX (UTYP, YMETh BBIUUCIIATh AJIMHbBI U HAXOIUTh

yribl y noa00HbIX Guryp. [lpuMeHsaTs cBoiicTBa mog00Ms B MPAKTUYECKUX 3a/1adax.

— YMeTh NpUBOIUTH IPUMEPHI MOAOOHBIX (QUTYP B OKpPYKAIOIIEM MHUpE.

— Ilosp30BaTbes TEOpEMaMu O IPOU3BEIEHUU OTPE3KOB XOPJI, O IPOU3BENEHUU OTPE3KOB CEKYILUX, O
KBaJpaTe KacaTelbHOM.

— Ilonp30BaThCs BEKTOPAMU, IOHUMATh UX TE€OMETPUUYECKHIA U (PU3UUECKUI CMBICT, IPUMEHSTh UX B
pELICHUH T€OMETPUUECKUX U (PU3HUECKUX 3ajiau.

— HpI/IMeHHTb CKaJIIPpHOC IMPOU3BCACHUC BEKTOPOB IJII HAXOXKACHHUA NJIMH U YTJIOB.

— Iloap30BaThbCst METOAOM KOOpAMWHAT Ha IINIOCKOCTHU, IIPUMCHATL €TI0 B pCIICHUN I'COMCTPHUUYCCKUX U
MMPAaKTUYCCKUX 3aa4.

— Brnagers noHsaTusIMU MMPpaBUJIbHOTO MHOT'OYT'OJIBHUKA, JJIMHBI OKPYXXHOCTH, JJIMHBI YT
OKPY’KHOCTHU U paﬂHaHHOﬁ MCPBI yI'Jia, YMCTb BBIUUCIIATH IUIOMIAAb KpYyra U €ro yacTew.

— HpI/IMeHHTb IMOJIYYCHHBIC YMCHHUS B IIPAKTUYCCKUX 3aJlavax.

— HaxoauTs ocu (U HeHTPhl) CUMMETPUU GUTYD, TPUMEHSTh TBUKEHHS INIOCKOCTH B IPOCTEHIINX
CIIyJasix.

— IlpumeHsTH NONy4YeHHbIE 3HAHUS HA IPAKTUKE — CTPOUTh MaTeMaTHYeCKHe MOJENH AJIs 3aa4
peabHOM JKU3HU U MTPOBOJIUTH COOTBETCTBYIOIINE BBIYMCICHUS C IPUMEHEHUEM 1101001 1
TPUTOHOMETPUUYECKUX (YHKLUH (ITOJIB3YSICh, TJIe HEOOXOIUMO, KaJIbKYIATOPOM).



TEMATHYECKOE IIJIAHUPOBAHHUE

7 KIIACC
Ne HaumeHoBaHue pa3aesioB H TeM NPOrpaMMbl KoanuecTBo yacoB JeKkTpoHHbIe (LU(PPOBBIE) 00pa3oBaTeIbHbIe PeCYPChI
n/n
BCEro | KOHTPOJIbHbIE | MPAKTHYECKHE
paboTbl paboTbl

Paspen 1. IIpocreiimue reomerpuyeckne GUrypbl 1 ux cpoiicrsa. 3mepenne reoMeTpuyecKux BeJHYHMH.

1.1. | [Ipocreiinme reoMeTpudecKiue 0ObEKTHI TOUKU HPSMBIE, TyIH U YIIIbI, 3 0.25 https://resh.edu.ru/subject/lesson/4070/conspect/302537/

MHOTOYTOJIBHHK, JIOMaHasl. https://www.yaklass.ru/p/geometria/7-klass/nachalnye-geometricheskie-svedeniia-14930/priamaia-otrezok-
tochki-9703/re-18f77739-2ab6-4f1a-b5c0-049¢88127967

1.2. | CMexHbIe 1 BEPTUKAJIbHBIC YIIIbL. 2 0.25 https://resh.edu.ru/subject/lesson/7287/conspect/249698/
https://www.yaklass.ru/p/geometria/7-klass/nachalnye-geometricheskie-svedeniia-
14930/perpendikuliarnye-priamye-smezhnye-i-vertikalnye-ugly-9886

1.3. | PaGora ¢ mpocTeHINMU YepTeRaMH. 4 2 https://resh.edu.ru/subject/lesson/7313/start/249384/

1.4. | Vi3mepeHue TMHEHHBIX U YIJIOBBIX BEIMYHH, BHIYUCICHHE OTPE3KOB U YIIIOB. 3 1 0.5 https://www.yaklass.ru/p/geometria/7-klass/nachalnye-geometricheskie-svedeniia-14930/izmerenie-
otrezkov-i-uglov-9704/re-8118f3d0-7a8f-4f3a-91cc-9e12cff98c74

1.5. | Ilepumerp u ruommans GpUryp, COCTaBICHHBIX U3 IPSMOYTOIBHUKOB. 2 0.5 https://infourok.ru/laboratornye-raboty-po-geometrii-5341333.html

Hroro no pazzeny: 14

Paszgen 2. TpeyrojbHuKku

2.1. | ToHsiTHE O PaBHBIX TPEYTOJIHHUKAX U IIEPBHYHBIE MIPE/ICTABICHHUS O PABHBIX 1 https://resh.edu.ru/subject/lesson/7292/conspect/305759/
(KOHTpY3HTHBIX) QHTypax.

2.2. | Tpu npusHaKa paBeHCTBA TPEYTOIbHHUKOB. 7 0.5 https://www.yaklass.ru/p/geometria/7-klass/treugolniki-9112/pervyi-priznak-ravenstva-treugolnikov-9122
https://www.yaklass.ru/p/geometria/7-klass/treugolniki-9112/vtoroi-i-tretii-priznaki-ravenstva-
treugolnikov-9739

2.3. | Ilpu3Haku paBeHCTBA MPSIMOYTOJIBHBIX TPEYTOIBHHKOB. 2 0.5 https://www.yaklass.ru/p/geometria/7-klass/treugolniki-9112
https://www.yaklass.ru/p/geometria/7-klass/sootnoshenie-mezhdu-storonami-i-uglami-treugolnika-
9155/priamougolnyi-treugolnik-svoistva-priznaki-ravenstva-9175

2.4. | CBOICTBO MeIaHBI PSIMOYTOJIBLHOTO TPEYTOJbHUKA. 1 0.25 https://www.yaklass.ru/p/geometria/7-klass/treugolniki-9112/mediana-bissektrisa-vysota-treugolnika-9481

2.5. | PaBHOOeIpeHHbBIE  PABHOCTOPOHHHE TPEYTOJIbHUKH. 2 0.5 https://skysmart.ru/articles/mathematic/chto-takoe-ravnobedrennyj-treugolnik

2.6. | Ipu3Haku u cBOICTBA PaBHOOEIPEHHOTO TPEYTOIbHUKA. 2 0.5 0.25 https://skysmart.ru/articles/mathematic/chto-takoe-ravnobedrennyj-treugolnik

2.7. | Ilpotus GomblIei CTOPOHBI TPEYTOIBHUKA JICKUT OOMBIIHIT YrOI. 1 0.25 https://www.yaklass.ru/p/geometria/7-klass/sootnoshenie-mezhdu-storonami-i-uglami-treugolnika-
9155/teorema-o-sootnosheniiakh-mezhdu-storonami-i-uglami-treugolnika-9738

2.8. | Ipocreiiume HepaBeHCTBA B TEOMETPHH. 1 https://school-science.ru/3/7/33434

2.9. | HepaBeHcTBO TpeyrombpHHKA. 1 0.25 https://urok.1sept.ru/articles/612863

2.10. | HepaBeHCTBO JTOMaHO}. 1 https://www.treugolniki.ru/lomanaya/




2.11. | IIpAMOYTONBHBIN TPEYTONBHHK ¢ yrIoM B 30°. 2 0.25 https://resh.edu.ru/subject/lesson/7309/conspect/300527/
https://resh.edu.ru/subject/lesson/1352/

2.12. | [TepBble NOHSATHS O JOKA3ATENBCTBAX B FEOMETPUN 1 https://skysmart.ru/articles/mathematic/aksioma-teorema

Hroro no pazzeny: 22

Pa3nen 3.I11apaniensHble NpsiMble, CyMMa YIJIOB TPEYTOJbHHKA

3.1. | [apaswiesnbHble IpsAMbIE, UX CBOHCTBA. 2 0.25 https://www.yaklass.ru/p/geometria/7-klass/parallelnye-priamye-9124

3.2. | Ilsreiit noctynar EBkiupa. 1 https://resh.edu.ru/subject/lesson/7300/start/249559/
https://nsportal.ru/shkola/geometriya/library/2013/03/24/prezentatsiya-iz-istorii-parallelnosti-pryamykh
https://www.yaklass.ru/p/geometria/7-klass/parallelnye-priamye-9124/priznaki-parallelnosti-dvukh-
priamykh-svoistva-parallelnykh-priamykh-aksio_-9228

3.3. | Hakpecr nexaiiue, COOTBETCTBEHHbBIE H OJHOCTOPOHHKE YTkl (0Opa3oBaHHbie mpu | 3 0.25 https://resh.edu.ru/subject/lesson/7301/conspect/249488/

NepeceYeHNH MapaUIeNIbHBIX IIPSIMBIX CEKYIIEH).

https://urok.1sept.ru/articles/570868

3.4. | Ilpu3HaK MapajuIeNbHOCTH IPSMBIX Yepe3 PABEHCTBO PACCTOSIHUN OT TOYEK OHOH | 3 1 0.25 https://resh.edu.ru/subject/lesson/7306/start/296950/

MPSAMOM 10 BTOPOH NPSIMOH.

3.5. | Cymma yriioB TpeyrojibHHKA 1 MHOTOYTOJIBHHKA. 3 0.25 https://www.yaklass.ru/p/geometria/7-klass/sootnoshenie-mezhdu-storonami-i-uglami-treugolnika-
9155/summa-uglov-treugolnika-vidy-treugolnikov-9171

3.6. | BHeuHue yriisl TpeyronbHIKa 2 0.25 https://resh.edu.ru/subject/lesson/7292/main/305764/
https://www.treugolniki.ru/vneshnij-ugol-treugolnika/

Hroro no pazzeny: 14

Pa3nen 4.0xpy:kHOCTb M KPYT. 'eoMeTpHyecKue nocTpoeHus

4.1. | OKpy>KHOCTb, XOP/IbI ¥ AHAMETPBI, HX CBOHCTBA. 2 0.25 https://www.yaklass.ru/p/geometria/7-klass/treugolniki-9112/okruzhnost-radius-zadachi-na-postroenie-
10433/re-b5a2c2a4-5b38-4bef-b8f0-3ebb5cae946f

4.2. | KacarenbHast K OKpYKHOCTH. 2 0.25 https://skysmart.ru/articles/mathematic/kasatelnaya-k-okruzhnosti

4.3. | OKpY>KHOCTb, BIIMCAHHAS B yTOII. 2 0.25 https://shkolkovo.net/theory/79

4.4. | Housitre o 'MT, npuMeHeHHe B 3a1a4ax. 1 https://resh.edu.ru/subject/lesson/1383/

4.5. | buccekTpuca u cepeIHHHBINA NePIEeHANKYIAP Kak TeOMETPHIECKIE MECTa TOUeK. 1 https://infourok.ru/konspekt-uroka-po-geometrii-klass-na-temu-seredinniy-perpendikulyar-i-bissektrisa-
ugla-kak-geometricheskie-mesta-tochek-ploskost-3973346.html

4.6. | OKpYXHOCTb, OITUCAHHASI OKOJIO TPEYTOIbHUKA. 2 0.25 https://resh.edu.ru/subject/lesson/1349

4.7. | BriucaHHasi B TPEYroJIbHHUK OKPYKHOCTb. 2 0.5 0.25 https://resh.edu.ru/subject/lesson/1349/

4.8. | [Ipocreiinue 3a1a4n HA TIOCTPOECHHUE. 2 1 https://urok.1sept.ru/articles/617861
https://resh.edu.ru/subject/lesson/1356/
https://resh.edu.ru/subject/lesson/1408/

Hroro no paszzeny: 14




Paspen S. IToBTopenue u 00001IeHNe 3HAHMIA.

5.1. | IloBTopeHue 1 0600MICHIE OCHOBHBIX TIOHATHH U METOJOB Kypca 7 Kiacca. 4 1 https://resh.edu.ru/subject/lesson/7311/start/297121/
https://resh.edu.ru/subject/lesson/7310/start/297156/
HWroro no pazneny: 4
OBIIEE KOJMYECTBO YACOB I10 I[TPOTPAMME 68 9.75
8 KUIIACC
Ne | HanmeHoBaHMe pa3jeoB H TeM NPOrPAMMBbI KoanuectBo yacos JJeKTpoHHbIe (LU POBbIE) 00pa3oBaTeIbHbIE PeCypehl
n/n
BCEro | KOHTPOJIbHbIE | MPAKTHYEeCKUE
padoThI padoThI

Pa3gen 1. YeTbIpéxyroabHuKH

1.1. | IMapamnenorpamMm, ero IpU3HAKK U CBOCTBA. 2 0.25 https://www.yaklass.ru/p/geometria/8-klass/chetyrekhugolniki-9229/parallelogramm-svoistva-
parallelogramma-trapetciia-9234

1.2. | YacrHble ciryuan napasuiesorpaMMoB (PsMOYTOJIBHUK, POMO, KBaJpar), HX 4 1 https://www.yaklass.ru/p/geometria/8-klass/chetyrekhugolniki-9229/priamougolnik-kvadrat-priznaki-

[PU3HAKU U CBONCTBA. priamougolnika-i-kvadrata-romb-9231

https://resh.edu.ru/subject/lesson/1495/start/

1.3. | Tpaneuwus. 2 0.5 https://resh.edu.ru/subject/lesson/2009/start/
https://resh.edu.ru/subject/lesson/2011/start/
https://www.yaklass.ru/p/geometria/8-klass/chetyrekhugolniki-9229/parallelogramm-svoistva-
parallelogramma-trapetciia-9234/re-6b5b4f86-6daa-47a0-bada-h95467486197

1.4. | PaBHOGOKas U IPAMOYTOJIBHAS TPAIIEIIHH. 2 1 0.25 https://www.yaklass.ru/p/geometria/8-klass/chetyrekhugolniki-9229/parallelogramm-svoistva-
parallelogramma-trapetciia-9234/re-6b5b4f86-6daa-47a0-bada-b95467486197
https://ru.onlinemschool.com/math/formula/trapezium_right/
https://ru.onlinemschool.com/math/formula/trapezium_isosceles/
https://shkolkovo.net/catalog/planimetriya_chast_i/ravnobedrennaya_trapeciya

1.5. | VaBoeHue MeuaHbl. 1 https://foxford.ru/wiki/matematika/udvoenie-mediany

1.6. | LlenTpanbHas cumMmmeTpust 1 https://resh.edu.ru/subject/lesson/2010/start/

Hroro no paszzeny 12

Pa311eﬂ 2. TeopeMa danecan TeopeMa 0 MPONMOPIHOHATIBHBIX 0TPE3KAX, l'lO}]OﬁHble TPEYroJIbHUKH

2.1. | Teopema daneca 1 TeopeMa O MPOIOPLHOHAIBHBIX OTPE3KaX. 2 0.25 https://resh.edu.ru/subject/lesson/2502/start/

2.2. | CpenHsist THHHS TPEYTONBHHUKA. 2 0.25 https://resh.edu.ru/subject/lesson/2015/start/

2.3. | Tpanenysi, € CpEIHSIS THHHUSL. 2 0.25 https://urok.1sept.ru/articles/629102

2.4. | TIponopiHOHABHBIE OTPE3KHU, TOCTPOCHUE YETBEPTOrO MPONOPIHOHATHLHOTO 1 0.25 https://resh.edu.ru/subject/lesson/3035/start/

oTpe3Ka.
2.5.. | CaoiicTBa meHTpa Macc B TPEYTOIbHUKE. 1 https://urok.1sept.ru/articles/581753




2.6. | IlonoGHBIEe TPEYTONBHUKH. 1 https://www.yaklass.ru/p/geometria/8-klass/podobnye-treugolniki-9236

2.7. | Tpu npusHaKa mog00Hs TPEyroNbHUKOB. 3 https://www.yaklass.ru/p/geometria/8-klass/podobnye-treugolniki-9236/priznaki-podobiia-treugolnikov-
9525
https://resh.edu.ru/subject/lesson/2503/start/

2.8. | IlpakTuaeckoe pUMEHEHHE 3 1 2 https://www.yaklass.ru/p/geometria/8-klass/podobnye-treugolniki-9236/primenenie-podobiia-reshenie-
zadach-9482
https://resh.edu.ru/subject/lesson/3140/start/

Hroro no paszeny: 15

Paspen 3. Ilnomaas. Haxoxaenue niomaaei TpeyroabHUKOB M MHOTOYT0JIbHBIX (PUTYP.

Inomanu nogo0HbIX Guryp

3.1. | onarue 06 obuIe TEOPUH MIIOMIAH. 1 https://resh.edu.ru/subject/lesson/1484/start/
https://foxford.ru/wiki/matematika/ploschad

3.2. | ®opmybl UIst IUIOLIA/H TPEYTOIbHHUKA, apauIeiorpaMMa 2 05 https://resh.edu.ru/subject/lesson/1493/start/
https://resh.edu.ru/subject/lesson/1492/start/
https://foxford.ru/wiki/matematika/ploschad-treugolnika

3.3. | OrHouleHue MmIoma/eH TPEyroabHUKOB ¢ OOIINM OCHOBAHHEM HJIM 00LIeH BbICOTOM. | 1 0.25 https://shkolkovo.net/theory/42
https://foxford.ru/wiki/matematika/otnoshenie-ploschadey

3.4. | Brruncinenue miomasei cloxHEIX GUTYp depe3 pa3OueHne Ha YacTH M JOCTPOCHHE. | 2 0.5 https://infourok.ru/ploschadi-figur-na-kletchatoy-bumage-formula-pika-1487216.html

3.5. | [nowanu ¢uryp Ha KieT4atoir Oymare. 2 0.5 https://easy-physic.ru/ploshhadi-figur-po-formule-pika/

3.6. | [lnowaau nogo6HbIX Guryp. 2 0.5 https://resh.edu.ru/subject/lesson/2014/start/

3.7. | Bolumcienue miomamei. 2 0.5 0.5 https://resh.edu.ru/subject/lesson/2012/start/

3.8. | 3amauu ¢ NPaKTHYECKUM CO/IEPIKAHUEM. 1 0.25 https://resh.edu.ru/subject/lesson/2013/start/

3.9. | Penrenwue 3a1a4 ¢ MOMOIIBIO METO/IA BCTIOMOTATENBHON TUIOIIA N 1 0.5 https://foxford.ru/wiki/matematika/metod-vspomogatelnoy-ploschadi

Hroro no pazzeny: 14

Paspnen 4. Teopema IMudaropa u Hayasia TPUrOHOMETPUHI

4.1. | Teopema [Tndaropa, €€ 10KA3aTENHCTBO U PUMEHEHHE. 2 0.5 https://resh.edu.ru/subject/lesson/1490/start/

4.2. | O6parHas Teopema ITnudaropa. 2 05 05 https://skysmart.ru/articles/mathematic/teorema-pifagora-formul

4.3. | Onpenerene TPUTOHOMETPHUYECKIX (YHKITHIT OCTPOTO YIiia, TPHTOHOMETPUUYECKHE | 2 0.25 https://resh.edu.ru/subject/lesson/2019/start/

COOTHOLICHHUSI B TIPSIMO YTOJIIBHOM TPEYTOJIbHUKE. https://resh.edu.ru/subject/lesson/2016/start/
4.4. | OCHOBHOE TPHTOHOMETPUYCCKOE TOIKICCTBO. 2 0.25 https://skysmart.ru/articles/mathematic/osnovnoe-trigonometricheskoe-tozhdestvo
4.5. | CooTHOIIEHHUSI MEK/Y CTOPOHAMHU B IPAMOYTOJIBHBIX TPEYTOJIbHUKAX ¢ yriamu B 45°u| 2 0.25 https://resh.edu.ru/subject/lesson/2017/start/

45°;30° u 60°

Htoro no pazaeny:

10




Paznen 5. Yrabl B OKPY/KHOCTH. BnucanHble 1 ONMCAHHBIE YETbIPEXyroJIbHUKH. Kacareabnble K OKPYKHOCTH. Kacanue OKPY’KHOCTH.

5.1. | BrucaHHble ¥ LEHTPAIbHBIC YIIIbl, 2 0,25 https://resh.edu.ru/subject/lesson/2027/start/
YIOJl MEK/1y KacaTellbHOM 1 XOP/I0H. https://resh.edu.ru/subject/lesson/2505/start/

5.2. | Vsl MeXITy XOpAaMU U CeKYIIUMH. 2 0.25 https://resh.edu.ru/subject/lesson/2504/start/

5.3. | BrncanHble 1 ONMCAHHbIC YETHIPEXYTOIHUKH, HX HPU3HAKM U CBOHCTBA. 2 0.25 https://ege-study.ru/ru/ege/materialy/matematika/vpisannyj-i-opisannyj-chetyrexugolniki-i-ix-svojstva/

https://uchitel.pro/omnucannas-u-BuCaHHASI-OKPYKHOCTH/

5.4. | IlpumeHeHre 3THX CBOUCTB MPH PEIICHUH FEOMETPHIECKHUX 3a/1ad. 5 1 2 https://uchitel.pro/omnucannas-u-BIHCaHHASL-OKPYKHOCTH/

5.5. | B3anMHOe pacroIoKeHHe ABYX OKPYKHOCTEH. 1 https://resh.edu.ru/subject/lesson/2033/main/

5.6. | Kacauue okpyxHOCTEIi. 1 https://resh.edu.ru/subject/lesson/2033/main/

Uroro no paszaeny: 13
Paspen 6. IloBropenue, 06001 eHne 3HAHMA.
6.1. | IloBTOpEHHE OCHOBHBIX MOHATHI M METO/OB KypcoB 7 u 8 Kiaccos, 0006LIeHHE 4 1
3HaHUH.
Hroro no paszzeny: 4
OBLIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 5
9 KJIACC

Ne HauMeHoBaHHe pa3/iesioB M TeM KosnyectBo yacos JexTpoHHbIE (HU(PPOBbIE) 00pa3oBaTeIbLHbIE PeCypehl
n/m | nporpaMmsl

BCEro | KOHTPOJIbHbIE | MPAKTHYECKHE

padoTeI padoTsl

Paznen 1. Tpuronomerpusi. TeopeMbl KOCHHYCOB H CHHYCOB. PellieHHe TpeyroibHHKOB.

1.1. | Onpenenenne TPUrOHOMETPUYECKHX 1 https://resh.edu.ru/subject/lesson/2509/main/
(ynkimit yrios ot 0° mo 180°.

1.2. | KocuHyc u ciHyc mpsMoro u Tymoro yrma. | 1 https://resh.edu.ru/subject/lesson/2509/main/

1.3. | Teopema kocunycos. (OGOGIEHHAS) 1 https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-
TeopeMa CHHYCOB (C pajiiycOM OIMHCAHHOI mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359-27dd-4ae0-9272-8f1ce3e75ec2
OKPY/KHOCTH). https://skysmart.ru/articles/mathematic/teorema-sinusov

1.4. | HaxoxeHHe JUTMH CTOPOH U BEITMYNH 2 https://resh.edu.ru/subject/lesson/2040/main/

YIJIOB TPEYTOJIbHUKOB.

1.5. | ®opmyna momaa TpEYroabHIKa Yepe3 1 https://skysmart.ru/articles/mathematic/Kak-nayti-ploshchad'-pryamougol'nika
JBE CTOPOHBI U yroJl MEXY HUMH.

1.6. | ®opmyia rIoLaH YETHIPEXYTOIbHIKA 1 https://www.resolventa.ru/spr/planimetry/sqf.htm
Yepe3 €ro quaroHaad u yroja MExXay HUMH.




1.7. | [pakTideckoe MpUMEHEHHE TOKA3AHHBIX 1 1 https://www.resolventa.ru/spr/planimetry/sqf.htm
TeopeM
Uroro no pazaeny 8

Paspen 2. IIpeodpaszoBanue noa06usi. MeTpuyeckne COOTHOIIEHHS B OKPYAKHOCTH

2.1. | Hownstre 0 1peoOpa3oBaHKK MO00US. 2 https://infourok.ru/konspekt-uroka-geometrii-preobrazovanie-podobiya-3729454.htm

2.2. | COOTBETCTBEHHBIE IIEMEHTbI OJ00HBIX 1 https://infourok.ru/konspekt-uroka-geometrii-preobrazovanie-podobiya-3729454.htm
duryp.

2.3. | Teopema 0 NPOM3BELCHUH OTPE3KOB XOP/I, 1 https://infourok.ru/prezentaciya-po-geometrii-na-temu-proizvedeniya-otrezkov-hord-i-sekuschih-2896250.html
TeopeMa O IPOM3BEICHUN OTPE3KOB https://interneturok.ru/lesson/geometry/9-klass/itogovoe-povtorenie-kursa-geometrii-za-79-klassy/tochka-vnutri-i-vne-okruzhnosti
CEKyLIUX, TEOpEMa 0 KBajipaTe
KacaTeJIbHOM.

2.4. | Ilpumenenue B penieHnd reometpuueckux | 1 0.25
3aJ1a4

HUroro no pazueny 5

Pasnen 3. Bextopbl

3.1. | Onpenenenue BEKTOPOB, CIOKEHHE U 2 https://www.yaklass.ru/p/geometria/9-klass/vektory-9232/pravila-slozheniia-i-vychitaniia-vektorov-9239/re-ced6b05c-480a-470e-aa88-
Pa3HOCTb BEKTOPOB, YMHOKEHHE BEKTOPA 721b08d27235 https://www.yaklass.ru/p/geometria/9-klass/vektory-9232/pravila-slozheniia-i-vychitaniia-vektorov-9239/re-a4104f06-42a6-4417-
Ha YHCIIO. ac0a-4e0c7ael7995

3.2. | ®u3nYeCKHil 1 FEOMETPHIECKUN CMBICIT 2 ttps://www.yaklass.ru/p/geometria/10-klass/vektory-v-prostranstve-deistviia-s-vektorami-9248/opredelenie-i-fizicheskii-smysl-vektora-v-
BEKTOPOB. prostranstve-9286

3.3. | PasnoxeHune BEKTOPA M0 IBYM 2 https://resh.edu.ru/subject/lesson/3038/main/
HEKOJUIMHEAPHBIM BEKTOPaM.

3.4. | KoopauHatel BEKTOpA. 2 https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/vektor-v-sisteme-koordinat-9247/re-9dbdf20d-28ae-4219-9d05-ae89cec4022a

3.5. | CkassipHOE MIPOM3BECHNE BEKTOPOB, €r0 1 ttps://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/skaliarnoe-
[IPUMEHEHHE JUTsST HAXOXK ICHHS JUINH 1 proizvedenie-vektorov-svoistva-9526
YTJIOB.

3.6. | Pemenne 3a/a4 ¢ MOMOIIBIO BEKTOPOB. 1 https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/reshenie-prosteishikh-zadach-v-koordinatakh-9250/re-8fd741d3-706d-4e10-

8fd6-92708da6effc

3.7. | IIpuMeHeHHe BEKTOPOB 1ist pernenus 3amad | 1 0.5 https://znanio.ru/pub/317
KHHEMAaTHKH U MCXaHUKHU

Hroro no pazzeny: 11

Pasnen 4./lexapToBbI KOOPAHHATHI HA MJIOCKOCTH

4.1. | JlexapToBBI KOOPAMHATHI TOYEK HA 2 https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/uravnenie-okruzhnosti-uravnenie-priamoi-12247/re-bbd7dd94-cd7b-473e-
IJIOCKOCTH. b426-96cch9cOefa3

4.2. | YpaBHCHHE IPSIMOIL. 2 https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/uravnenie-okruzhnosti-uravnenie-priamoi-12247/re-bbd7dd94-cd7b-473e-

b426-96¢cch9cOefa3




4.3. | VrioBoii k09 PULIHEHT, TAHICHC Yria 1 https://infourok.ru/konspekt-uroka-uglovoj-koefficient-pryamoj-s-podgotovkoj-k-oge-5005776.html
HaKJIOHA, ITapaJlyICIbHbIC 1
MIEPICHIUKYIISPHBIE IIPSMBIE.
4.4. | YpaBHEHHE OKPY/KHOCTH. 1 https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/uravnenie-okruzhnosti-uravnenie-priamoi-12247/re-bbd7dd94-cd7b-473e-
b426-96cch9cOefa3
4.5. | Haxox/IeHHEKOOPAHHATTOYEK 1 https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/uravnenie-okruzhnosti-uravnenie-priamoi-12247/re-67c5a588-2bc7-4cc3-
HePEeCeUCHHOKPYKHOCTU U IPSMOIL. aal4-1f7dele3b060/pe?resultld=3739535245&c=1
4.6. | Merox KOOp/IMHAT HPH PEIICHUH 1 https://resh.edu.ru/subject/lesson/3039/start/
TEOMETPUYECKUX 3a1a4.
4.7. | Ucnonp3oBaHne METO/A KOOP/IMHAT B 2 1 https://resh.edu.ru/subject/lesson/2508/main/
MPaKTHYCCKUX 3a/1a4ax
Hroro no paszeny: 10

Paznen S. [IpaBuibHbIe MHOTOYTOJILHUKH. [lTHHA

OKPY/KHOCTH H IUIOIIAAb Kpyra. Boruuncienue miomanei

5.1. | TlpaBwsibHBIE MHOTOYTOJIBHHUKH, 2 https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/pravilnye-mnogougolniki-9246/re-983bb30f-8304-4d02-
BBIYHCIIEHUE UX DJIEMEHTOB. a739-40bb351ch45d

5.2. | Yucno pu aiuHA OKPYKHOCTH. 2 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. | JlanHa 1yru OKpYKHOCTH. 1 https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/dlina-okruzhnosti-ploshchad-kruga-9494/re-80ba7b3a-
£82c-4b90-b115-ed6027b17826

5.4. | Paauanuas mepa yria. 1 https://resh.edu.ru/subject/lesson/4733/conspect/

5.5. | [lnomaas Kpyra u ero 3J1eMeHTOB 2 https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/dlina-okruzhnosti-ploshchad-kruga-9494/re-80ba7h3a-
(cexTopa u cerMeHTa). €82¢-4b90-b115-ed6027b17826

5.6. | Beruncienue miomazei ¢puryp 2 0.25 https://resh.edu.ru/subject/lesson/2514/start/ https://resh.edu.ru/subject/lesson/2512/start/
BKJTIOYAIOIIUX JJIEMECHTBI KpyTa.

Hroro 1o pazneny: 10

Pa3gen 6. /[BuKkeHusI IIIOCKOCTH

6.1. | IloHsTHE O IBHKEHUH TUIOCKOCTH. 2 https://www.yaklass.ru/p/geometria/9-klass/dvizhenie-10434/poniatie-dvizheniia-simmetriia-10437/re-150d4afe-9334-462c-abe 7-22a9b9b43f10

6.2. | [apasienbHbIil IEpeHOC, TOBOPOT U 1 https://www.yaklass.ru/p/geometria/9-klass/dvizhenie-10434/parallelnyi-perenos-i-povorot-9251/re-35537h4b-fe94-48de-8388-56489h926 4e2
CUMMETpHSL.

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

6.4. | [lpocTeiinine IPUMEHEHNUS B PELIEHUH 2 https://infourok.ru/urok-po-matematike-dlya-klassa-pravilnie-mnogougolniki-reshenie-zadach-1178089.html
3a1a4d.

Hroro no paszeny: 7

Paspen 7. IloBTopenue, 00001meHHe, CHCTeMATH3AIMS 3HAHMIA




7.1. | IloBTOpEeHHE OCHOBHBIX MOHATHI 1 MeTO0B | 1 https://interneturok.ru/lesson/algebra/9-klass/itogovoe-povtorenie-kursa-algebry-9go-klassa/povtorenie-i-sistematizatsiya-kursa-algebry-7-9-
KypcoB 7—9 KiaccoB, 0000LIeHHE 1 klassa-preobrazovanie-vyrazheniy https://www.yaklass.ru/p/algebra https://infourok.ru/issledovatelskaya-rabota-po-matematike-na-temu-
CHUCTEMATH3AIIHS 3HAHUIA. obobshenie-i-sistematizaciya-uchebnogo-materiala-kursov-7-9-klassov-4314350.html

7.2. | lpocreiiume reomMeTpuyeckue GUrypsl u 1 https://resh.edu.ru/subject/lesson/7285/conspect/

UX CBOMCTBA.

7.3. | I3MepeHne reOMeTPHISCKHX BETHIHH. 1 https://www.yaklass.ru/p/geometria/7-klass/nachalnye-geometricheskie-svedeniia-14930/izmerenie-otrezkov-i-uglov-9704/re-8118f3d0-7a8f-

4f3a-91cc-9e12cff98c74

7.4. | TpeyronbHUKH. 1 https://resh.edu.ru/subject/lesson/2040/start/ 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.by/p/geometriya/9-klass/vpisannye-i-opisannye-mnogougolniki-3443/vpisannaia-i-opisannaia-okruzhnost-
3450/re-44a00ffc-ed9c-4e4f-bb67-45361f4c6d65

7.5. | HapamienbHble U NEPICHINKYISPHbIC 1 https://www.yaklass.by/p/matematika/5-klass/nagliadnaia-geometriia-12325/parallelnye-i-perpendikuliarnye-priamye-12353
TIIPpAMBIE.

7.6. | OKpY>KHOCTb H KpPYT. 1 https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/dlina-okruzhnosti-ploshchad-kruga-9494

7.7. | T'eomeTprUecKue MOCTPOCHUS. 1 https://infourok.ru/urok-okruzhnost-geometricheskie-postroeniya-4502905.html

7.8. | Yrusl B OKpy:KHOCTH. Brincanusie u 1 https://interneturok.ru/lesson/geometry/8-klass/effektivnye-kursy/okruzhnost-i-mnogougolniki-chast-2-tsentralnye-vpisannye-i-opisannye-ugly
OIIMCAHHBIC OKPYIKHOCTH
MHOI'OYT'OJIbHUKOB.

7.9. | IpsiMast u OKPY>KHOCT. 1 https://resh.edu.ru/subject/lesson/3036/main/

7.10. | Yersipéxyronbuuku. Brncanusie u 1 https://www.yaklass.ru/p/geometria/8-klass/okruzhnost-9230/vpisannaia-i-opisannaia-okruzhnosti-9244/re-2ace242a-389d-494a-ac13-
OIMCAHHBIC YETHIPEXYTOIBHUKH. 30973968caf9 https://www.yaklass.ru/p/geometria/8-klass/okruzhnost-9230/vpisannaia-i-opisannaia-okruzhnosti-9244/re-5¢73536¢-3e29-4b74-

ae2b-d6972dadd2ac

7.11. | Teopema [ludaropa u Havana 1 https://resh.edu.ru/subject/lesson/1490/main/ https://resh.edu.ru/subject/lesson/2040/main/ https://resh.edu.ru/subject/lesson/7314/conspect/
TpuroHomeTpui. Pererne o6mmx
TPEYroJbHUKOB.

7.12. | IpaBuiIbHBIE MHOTOYTOJIBHHKH. 1 https://resh.edu.ru/subject/lesson/2037/start/

7.13. | [IpeoOpa3oBaHus MIIOCKOCTH. 1 https://resh.edu.ru/subject/lesson/5731/start/22407/

7.14. | Meuxenus. [Togobue. Cummerpus. 1 https://resh.edu.ru/subject/lesson/3138/start/

7.15. | IInomas. Beraucnenue miomanei. 1 https://resh.edu.ru/subject/lesson/2013/main/ https://resh.edu.ru/subject/lesson/1484/main/

ITomanu mogoOHLIX Guryp.

7.16. | lekapTOBBI KOOP/IMHATHI HA TIOCKOCTH. 1 https://resh.edu.ru/subject/lesson/6921/conspect/

7.17. | BekTOpBI HA MIOCKOCTH 1 https://resh.edu.ru/subject/lesson/2507/main/

Hroro no pazzeny: 17

OBIIEE KOJMYECTBO YACOB I10 68

ITPOI'PAMME




YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA3ZOBATEJIBHOT'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI51 YYEHUKA
7 KIIACC

BBenure cBoil BapuaHT:

8 KUIIACC

BBenure cBoil BapuaHT:

9 KJIACC

Beeaute cBol BapuaHT:

METOAUYECKHUE MATEPUAJIbI IJ151 YUUTEJIA
7 KIIACC

8 KUIACC

9 KJIIACC

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
7 KJIACC
8 KUIACC
9 KJIACC

MATEPUAJNBHO-TEXHUYECKOE OBECIIEYUEHUE OBPA30OBATEJIBHOI'O ITPOLLIECCA
YYEBHOE OBOPYJIOBAHHUE
OBOPYJAOBAHME JIUIA ITPOBEAEHUSA ITIPAKTUYECKHUX PABOT
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