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IHHOACHUTEJIBHASA 3AIIMCKA

OBIIAA XAPAKTEPUCTUKA YYEBHOI'O KYPCA "I'EOMETPUA"

PaGouas mporpamma o yuebnomMy kypcey "I'eomerpus” st oOyqarommxcs 7-9 kinaccoB pazpaboTana Ha
ocHoBe DerepaabHOro TOCYIapCTBEHHOTO 00pa30BaTEeNLHOTO CTaHJAPTa OCHOBHOTO 00IIero 00pa3oBaHUsl ¢
y4€TOM U COBPEMEHHBIX MUPOBBIX TPeOOBaHUM, MPEIBSIBIIEMBIX K MATEMaTHYECKOMY 00pa30BaHUIO, H
TPaIUIIA POCCHIICKOTO 00pa30BaHMs, KOTOPbIe 00ECTIEYMBAIOT OBJIAJICHUE KIFOUEBEIMH KOMIIETEHIHSAMU,
COCTaBJISIFOIIMME OCHOBY JIJISl HETIPEPHIBHOTO 00pa30BaHUS M CAMOPA3BUTHS, & TAKXKE I[ETOCTHOCTD
OOMIEKYIBTYPHOTO, JINYHOCTHOTO Y TIO3HABATEIILHOTO Pa3BUTHA 00yJaromuxcs. B mporpamMme yareHs! uaeu
1 nosioxkenus: Konnenmmu pa3BuTrs MaTreMaTHueckoro oopasoBanus B Poccutickoit @enepanuu. B snoxy
uudpoBoit Tpanchopmaru Bcex chep 4eI0BEUECKOM NeITeTbHOCTH HEBO3MOXKHO CTaTh 00pa30BaHHBIM
COBPEMEHHBIM YeJIOBEKOM 0e3 0a30BOI MaTeMaTH4eCKO! MOATOTOBKU. Y)KE B IIIKOJIE MaTEMATHKA CITYKUT
OTIOPHBIM MIPEMETOM [Tl U3YUCHUST CMEKHBIX TUCIUILINH, a ITOCIIE IIKOJIBI pealbHOH HEOOXO0JMMOCTHIO
CTaHOBUTCS HENPEPhIBHOE 00Opa30oBaHKe, YTO TPeOyeT MOJHOIIEHHOM 0a30B0i 00111€00pa3oBaTeIbHON
MOJITOTOBKH, B TOM YHCIIE 1 MAaTEMAaTHIECKOM.

310 00YCIOBICHO TEM, YTO B HAIIM JTHU PACTET YMCIIO MPODECCHiA, CBA3aHHBIX C HETTIOCPEICTBEHHBIM
MPUMEHEHHEM MaTeMaTHKH: U B cepe SKOHOMHUKH, ¥ B OM3HECE, U B TEXHOJOTHUECKUX O0IACTAX, U JaXKE B
T'YMaHHUTapHBIX cepax. Takum 00pa3oM, Kpyr MKOJIBHUKOB, [UTSI KOTOPBIX MAaTEMaTHKa MOXKET CTaTh
3HAYMMBIM MIPEIMETOM, PACIITHUPSETCS.

[IpakTUdeckas mMoJIE3HOCTh MAaTEMATHKH 00YCIIOBIICHA TEM, UTO €€ TIPEAMETOM SIBIISFOTCS
(GyHIaMeHTaJIbHbIE CTPYKTYpPBI HAIlIETO MUpPA: MPOCTPAHCTBEHHBIE (POPMBI 1 KOJTUUECTBEHHBIE OTHOIIEHHS OT
MPOCTENIINX, YCBAUBAEMBIX B HEMIOCPEACTBEHHOM OIIBITE, 10 IOCTATOYHO CJIOKHBIX, HEOOXOUMBIX JIJIs
Pa3BUTHS HAYYHBIX U MPUKIAAHBIX Uaei. be3 KOHKpeTHhIX MaTeMaTHUeCKUX 3HAHUH 3aTpyTHEHO IOHUMaHUE
MPUHIIUIIOB YCTPOKWCTBA U UCIIOJIB30BaHUS COBPEMEHHON TEXHUKH, BOCIIPUITHE U MHTEPIIPETALUs
Pa3HOOOpa3HOM COMATIBHOM, S)KOHOMHUYECKOM, TOJUTUYECKOU nHpopmaluu, ManodhdexkTuBHa
MOBCEIHEBHAS NMpaKTUYecKas AeATeIbHOCTh. Kaxk1oMy 4enoBeKy B CBOEH KU3HU MPUXOUTCS BBIIIOIHATH
PacuéThl U COCTABJIATH AITOPUTMBI, HAXOAUTh U IPUMEHSTH (DOPMYIIbI, BIIAJIETh MPAKTUYECKUMU TpuéMamMu
reOMETPUYECKUX U3MEPEHUN U MOCTPOEHUH, YNTaTh UH(POPMALIUIO, TPEJICTABICHHYIO B BUJIE TaOIHII,
yarpamMm M rpauKoB, )KUTh B YCIOBUSIX HEONPEIEIEHHOCTH U TIOHUMATh BEPOSITHOCTHBINA XapakTep
CITyJailHBIX COOBITHIA.

OpHOBpeMEHHO ¢ pacuiupeHueM cep NpUMEHEHUsT MaTeMaTHKU B COBPEMEHHOM o011ecTBe BCE Ooiee
Ba)KHBIM CTAHOBHUTCSI MATEMAaTUUYECKHUI CTUJIb MBIIIJICHUS, IPOSIBIIIOMIUNACS B ONPEACIEHHBIX YMCTBEHHBIX
HaBbIKax. B mpoiecce uzyueHus MaTeMaTHKHU B apceHall MPUEMOB U METOJIOB MBIIILJICHUS YEJIOBEKa
€CTECTBEHHBIM 00pa30M BKIIOYAIOTCSA MHIAYKLIUA U ACTYKIHs, 0000IIeHre U KOHKPETU3AIHs, aHAIH3 U
CUHTE3, KJIaccu(UKalus U cucTeMaTh3alus, abcTparupoBanue u anajaorus. OObeKThl MaTEMaTHUYECKUX
YMO3aKTIOUYEeHUH, PaBUIIa KX KOHCTPYUPOBAHUS PACKPBHIBAIOT MEXaHU3M JIOTUYECKUX MTOCTPOCHHIH,
CIOCOOCTBYIOT BbIpaOOTKE yMEHUSI GOPMYIUPOBATh, 0O0OCHOBBIBATD U JI0KAa3bIBATh CYXKJCHHUS, TEM CaMbIM
Pa3BUBAIOT JIOTHYECKOE MbIIIUIeHUE. Beymmas posib NpuHaIIeKUT MaTeMaTike U B JOPMHUPOBAHUM
AJITOPUTMUYECKON KOMIIOHEHTHI MBIIIJICHUS U BOCIMTAaHUU YMEHUH 1eCTBOBATh 10 33JaHHBIM aJrOpUTMaM,
COBEpILIEHCTBOBATh U3BECTHBIE M KOHCTPYHPOBATh HOBBIE. B mpoliecce peneHus 3ajau — OCHOBOW y4eOHOM
JEeATeIbHOCTH Ha YpOKaX MaTeMaTHKU — Pa3BUBAIOTCS TAKXKe TBOpUYECKasi U MPUKJIIaHAs CTOPOHbI
MBIIIUICHUS.

OOyueHnne MaTeMaTuKe AaET BO3MOXKHOCTh Pa3BUBATh y 00y4YalOMKUXCA TOUHYIO, PAlMOHAIBHYIO U
MH(POPMATHUBHYIO peUb, YMEHUE OTOMPATh HanboJiee MOIX0IAIIHE S3bIKOBbIE, CAMBOJIMYECKHE, TpapuIecKue
CpeACTBa ISl BBIPAKEHUSI CYXK/IEHUH M HATJISAHOTO UX MPEJICTaBICHHS.

Heo0x0auMbIM KOMIIOHEHTOM OOI1IeH KyJIbTYPhl B COBPEMEHHOM TOJIKOBAHHUH SIBJISIETCS 00IIee 3HAKOMCTBO



C MCTOAaMM ITO3HAHUA I[QP'ICTBHTGJIBHOCTI/I, OpeACTaBJICHUC O IPCAMETC U MCTOJaX MATCMATHUKHU, UX OTJIMUMH
OT MCTOOB APYIUX €CCTCCTBCHHLIX U 'YMAHUTAPHBIX HAYK, 00 0COOEHHOCTSIX MNPUMCHCHUA MAaTCMAaTUKH JJI1
peleHus HayYHbIX U MPUKIaTHBIX 3a0ad. TakuM 00pa3oM, MareMaTndeckoe 0Opa3oBaHue BHOCUT CBOM
BKJIaJ1 B (hOpMUpPOBaHHE OOIIEH KyITbTYphl YEIIOBEKA.

I/I3yquHe MaTEMAaTHUKHU TaKXKC CHOCO6CTBy€T OCTCTUYCCKOMY BOCIIMTAHHIO YCJIOBCKA, IOHUMAHHUIO
KPacoThl ¥ M3SIECTBA MATEMATUYECKUX PACCYKICHHIA, BOCIIPUATHIO T€OMETPUUYECKIX (POPM, YCBOCHHIO

nacu CHMMCTPUH.

HEJIX U3YYEHUSA YYEBHOI'O KYPCA "I'EOMETPUA"

«MaremaTuKy yXe 3aTeM Y4UTh HaJ0, YTO OHA YM B MOPSAJIOK IPUBOJUTY», — IHACAI BEJIMKUA PYCCKUI
yuenbli Muxamn BacunbseBuu JIomoHOCOB. M B 3TOM cOCTOUT 01HA M3 IBYX 1ieJiel 00YYEeHHSI TEOMETPUU KaK
COCTAaBHOM YaCTH MaTeMATHKH B LIKOJIE. DTOM LI€JM COOTBETCTBYET JOKa3aTeNbHAsl IUHUS MPEoiaBaHus
reoMmerpun. Creays IpeacTaBlIeHHON paboueil mporpaMMe, HauMHas ¢ CEIbMOTO Kjlacca Ha ypokax
TreOMETPHUH 00YJarOLUICS YUYUTCS MPOBOANUTD JOKAa3aTEeJIbHbBIE PACCYXAECHUS, CTPOUTH JIOTUYECKUE
YMO3AKJIFOYEHUS, JOKA3bIBATh UCTUHHBIE YTBEPKACHUS U CTPOUTH KOHTP MPHUMEPHI K JIOKHBIM, IIPOBOJUTH
paccyXJeHUs OT «IIPOTUBHOT0», OTINYATh CBOICTBA OT MPU3HAKOB, (GOPMYIHNPOBaTh 0OpaTHBIE
YTBEPKICHUS. YUCHHK, OBJIaIEBIINNA UCKYCCTBOM PAacCyK/J1aTh, Oy/IeT IPUMEHSTh €r0 U B OKpYyKarolen
AKU3HU.

Kaxk nucan reomerp u nexaror Urops @enoposny LapsiruH, «1r01bMH, IOHAMAIOIIMMH, YTO TAKOE
J0KAa3aTeNIbCTBO, TPYJAHO M J1a’K€ HEBO3MOXKHO MaHUIYJIUPOBaThy». [ B 3TOM COCTOUT BaKHOE
BOCIIUTATEIBHOE 3HAYEHNE N3YUEHUS TEOMETPUH, IIPUCYIIEE UMEHHO OT€YECTBEHHON MAaTEMaTHYECKOU
uikosie. BMecte ¢ TeM aBTOpBI IPOrpaMMBbI IPEAOCTEPETAOT YUUTENS OT U3JIUIIHEro Gopmalin3Ma, 0COOEHHO
B OTHOILIICHUH Havyal U OCHOBaHWi reoMetpun. @paniry3ckuii maremaTuk JKaH /[peloHHE 110 3 TOMY MOBOLY
BbICKazaJcs Tak: «UTo KacaeTcs IeNMKaTHOU MpoOieMbl BBEICHUS «aKCHOM», TO MHE Ka)KeTCsl, 4TO Ha
MEPBBIX MOpax HYKHO BOOOIIE N30eraTh MPOM3HOCUTH CaMO 3TO ¢I0BO. C APYyroi *e CTOPOHBI, HE CIIEAYEeT
YIYCKaTh HU OJHOM BO3MOXKHOCTH JaBaTh MPUMEPHI JOTUYECKUX 3aKIIOYEHH, KOTOPbIE Ky/a B OOJIbIIeH
Mepe, 4YeM HJIes aKCUOM, SIBJISIIOTCS UCTUHHBIMU U €IMHCTBEHHBIMU JBUTATEJIIMU MAaTEMaTUYECKOTO
MBIIUICHUS.

BTtopoii nenbro n3ydeHust reoOMeTpUu SBISETCS UCIIOIb30BAHUE €€ KAK MHCTPYMEHTA IIPU PELLICHNUHN KaK
MAaTE€MaTHYECKUX, TaK U MPAKTUYECKUX 3a/1a4, BCTPEUAIOIIMNXCS B peasIbHON XKU3HU. OKOHUYMBIINNA KypC
TE€OMETPHH IIKOJIBHUK JIOJDKEH ObITh B COCTOSIHUU ONPEAETUTh T€OMETPUYECKYI0 (pUrypy, onucarb cioBaMu
JTAHHBINA YepTEX UM PUCYHOK, HANTH IJIOIA/Ib 3eMEIBbHOTO Y4acTKa, PACCYUTATh HEOOXOIUMYIO [UTUHY
OTTOBOJIOKOHHOTO Ka0eJs Uiu Tpedyemble pa3Mephl rapaxa Jiisi aBTOMOOUIIs. DTOMY COOTBETCTBYET BTOpas,
BBIYMCIIUTENbHAS JINHUS B U3YYEHUU F€OMETPUH B LIKOJIE. J[aHHAs mpaKTHUYecKas TMHUS SBIISIETCA HE MEHEe
BaXKHOM, yem nepBas. Emé [1naton nmpennuceian, utoos! «rpaxaane [IpekpacHoro ropojia HU B KOEM
cllydae HE OCTaBIISUIH F€OMETPHIO, BE/Ib HEMAIOBAXHO Jake MOO0UHOE €€ MPUMEHEHHE — B BOGHHOM JIeJie
71a, BIIPOYEM, M BO BCEX HayKax — JUIs JYYIIEro UX YCBOCHHUS: Mbl Be/Ib 3HAaeM, Kakas OECKOHEUHas pa3HUIla
CYLIECTBYET MEX/Y UYEIOBEKOM IIPUYACTHBIM K FTEOMETPUH U HENTPUUYACTHBIMY. /{715 3TOrO yuuTeto
PEKOMEH/yeTcs MoA0MpaTh 3a/1aun MPaKTHYECKOTO XapakTepa JUlsl pacCMaTpUBAaEMBbIX TE€M, YUUTh JIeTeH
CTPOUTh MaTEMaTUYECKUE MOJIEIIN PEATBHBIX JKU3HEHHBIX CUTYallUi, IPOBOAUTD BBIUNCIICHNS U OLICHUBATH
aJIEKBaTHOCTB IOJIy4EHHOTO pe3yabpTaTta. KpaliHe BaXXKHO OAYEPKUBATH CBSI3M TEOMETPHUH C APYTUMU
npeJMeTaMu, MOTUBUPOBATH HCIIOJIb30BATh ONPEIEICHUS T€OMETPUUECKUX (PUTYp U MTOHATHUH,
J€MOHCTPUPOBATh IPUMEHEHHE OJTYYEHHBIX YMEHHUH B (PU3KKE U TEXHHUKE. DTU CBS3U HauboJiee SpKo
BUJIHBI B TeMax «Bekropb», «TpuroHoMerpudeckue cooTHoIeHus», «Meron koopanHat» u «Teopema
[Tudaropay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTAHE



CornacHo yueObHOMY TUIaHy B 7—9 Kiaccax u3y4aercs ydeOHbIN Kypc «['eoMeTpHs», KOTOPBIA BKIIOYAET
CIIEAYIOIINE OCHOBHBIE pa3/ielibl coaepxkanus: «I'eomeTpuueckue GUrypsl 1 UxX cBOiCTBay, «M3Mepenne
Ir€OMETPUUECKUX BEJIMYMHY, @ TAKXKE «/eKapTOBbI KOOPAMHATHI HA IJIOCKOCTUY, «BekTophl», «/IBHXKEHUS
wiockoctu» U «IIpeoOpasoBanus mogoous».

Y4eOHbIi M1aH MpeaycMaTpuBaeT U3ydeHHe TeOMETPUH Ha 6a30BOM YPOBHE, UCXOJIS U3 HE MeHee 68
y4eOHBIX 4acoB B yueOHOM Tr'OJTy, BCETo 3a TpH roja o0y4yeHnusi — He meHee 204 4acos.



COJEPKAHUME YYEBHOI'O KYPCA "I'EOMETPUSA"

7 KJIIACC

HavansHnele nouaTus reomerpun. Touka, psimasi, OTpe30K, JIyd. YToJ. Buasl yrios. Beprukaibsbie u
CMeXHBbIE yIiIbl. buccekrpuca yria. JIomanas, MHOroyroyibHUK. IlapajiensHOCTb U IEPIIEHIUKYIAPHOCTD
MPSIMBIX.

Cummerpuusble Gurypsl. OCHOBHBIE CBOMCTBA 0ceBOM cuMmMmeTpuu. [IpuMepsl cuMMeTpun B OKpYKaroleM
MHpE.

OcHOBHBIE IOCTPOEHUS C IOMOILBIO LIUPKYJIS U IuHelKku. TpeyronbHuk. BoicoTa, Mmeauana, buccekrpuca,
UX CBOMCTBA.

PaBHOOEIpeHHBIN U PaBHOCTOPOHHUI TPeYroabHUKU. HepaBeHCTBO TpeyroiabHHUKa.

CpoiicTBa U MPU3HAKK PAaBHOOEIPEHHOIO TpeyroibHUKa. [Ipu3Haky paBeHCTBa TPEYTrOJIbHUKOB.

CpoiicTBa M IPU3HAKU NapajuIeNbHBIX NPsAMbIX. CymMMa yrioB TpeyrojbHuKa. BHemHue yribl
TPEYroJbHUKA.

[IpsimoyrombHbIi TpeyronbHUK. CBOMCTBO MeINaHbl MPSMOYTOJIBHOTO TPEYTOJIbHHUKA, TPOBEIEHHOM K
runotenyse. [Ipu3Haku paBeHCTBa NPSIMOYTOJIbHBIX TPEYTOJIBHUKOB. I IpsIMOYTOJIBHBIN TPEYTOJIBHUK C YTIIOM
B 30°.

HepaBeHcTBa B reoMeTpuu: HEPAaBEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JUIMHE JOMAaHOMU, TEOPEMA O
OoJibIieM yriie U O0JBIIeH CTOPOHE TpeyrobHUKA. [lepneHIuKysap 1 HaKJIOHHAS.

I'eomeTrpruueckoe Mecto Touek. bruccekTpuca yria u cepeJuHHBIN NEPIEHINKYISIP K OTPE3KY Kak
Tr€OMETPUYECKHAE MECTa TOYCK.

OKpyXHOCTb M KPYyT, XOpJa U TUaMETP, UX CBOMCTBA. B3anMHOE pacnoioxKeHUE OKPYKHOCTH U MPSIMOiA.
KacarenbHas u cekymas K OKpyKHOCTH. OKpy>XKHOCTb, BIIMCAaHHAs B yroJl. BnimcanHnas n onucanHas
OKPY’KHOCTH TPEYrOJIbHHKA.

8 KJIACC

YetripéxyroapHuku. [lapamienorpamm, ero npu3Haky U cBoicTBa. YacTHbIE ciaydyan napaiesorpaMMoB
(IpsAMOYTOJILHUK, pOMO, KBaJ(par), UX IPU3HAKK U CBOWCTBA. Tpanenus, paBHOOOKas Tpanenus, e€ CBOUCTBa
u npusHaku. [IpsmoyronbsHas Tpanenus.

Meroa ynBoenus meauansl. LlenTpanbHas cummerpus. Teopema ®aneca 1 TeopemMa 0 MPONOPLHOHATIBHBIX
OTpe3Kax.

CpenHuie TMHUM TPEYTroJIbHUKA U Tpanenuu. LIeHTp Macc TpeyroyibHuKa.

ITooOue TpeyrosibHUKOB, KO3 puureHT noaodus. Ilpuznaku nogobus tpeyroabHUKoB. [Ipumenenne
110/100Us P pEeIIEHUH TPAKTUYECKHX 3a/1a4.

CaoiicTa momaaei reomerpuyeckux guryp. @opmysasl A MIIOLAAN TPEYrOIbHUKA, TapallenorpaMma,
pomoOa u Tpaneruu. OTHOLIEHHE TUIOIAAeH NOJOOHBIX (Uryp.

Beruncnenue niomiaeit TpeyroJbHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIET4aTol Oymare.

Teopema IIudaropa. Ilpumenenue treopems! [lndaropa npu pemeHun NpakKTUYECKHUX 3a/1a4.

CuHyc, KOCHHYC, TAHT€HC OCTPOTO yIJla MPSAMOYTOJBHOTO TPEYroJibHUKa. OCHOBHOE TPUTOHOMETPUYECKOE
TOXJecTBO. TpuroHomerpuyeckue pynkuuu yrios B 30°, 45° u 60°.

BrincaHHBIE M IEHTPANIBHBIE YIUIBI, YTOJI MEKY KacaTelbHOW U XOPAOM. YTIIbl MEXAY XOpJaMHu U
CEKyIIMMU. BrincaHHble U ONKMCaHHBIE YETHIPEXYTOJIBHUKH. B3auMHOE pacnosnokeHue 1ByX OKpYKHOCTEH.
Kacanue okpyxnocreil. O0mue KacaTteiabHbIe K JBYM OKPYXHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TaureHc yrioB oT 0 10 180°. OcHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO. POPMYJIBI

MPpUBCACHUA.



Pemenue tpeyronbHukoB. TeopeMa KOCMHYCOB M TEOpEMA CUHYCOB. Pelienre npakTHuecKux 3a/1ad ¢
HCI0JIb30BAHNEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[Ipeo6pazoBanne nopoo6us. [logoOre COOTBETCTBEHHBIX YJIEMEHTOB.

Teopema 0 Ipon3BeIEHUU OTPE3IKOB XOPJI, TEOPEMBI O IPOU3BEIEHUU OTPEZKOB CEKYILUX, TEOPEMA O
KBaJpaTe KacaTeJIbHOM.

Bekrop, nnuHa (Mo1yiib) BEKTOpPa, COHAIIPABJIEHHBIE BEKTOPBI, IPOTHBOIIOJIOKHO HAPaBJIE€HHbIE BEKTOPBI,
KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONIEPALIMU HaJ BeKTOpaMu. PasioikeHne BeKTopa o JByM
HEKOJUIMHEapHbIM BekTopaM. Koopannatel BekTopa. CkaiasipHOE MPOU3BEIEHUE BEKTOPOB, IPUMEHEHUE 15
HAXOKJCHUS JUTMH U YTIIOB.

JlekapTOBBI KOOPIAMHATHI Ha MJIOCKOCTU. Y PaBHEHUS MPSMON U OKPY)KHOCTH B KOOPIMHATAX, MIepeceueHue
OKPYXXHOCTEH ¥ MPSIMBIX. METOJT KOOPIMHAT ¥ €T0 IPUMEHEHHE.

[IpaBunIBHBIE MHOTOYTOJIBHUKH. J[mHa OKpyx)HOCTH. ['pagycHas u panuaHHas Mepa yriia, BEIYHCICHUE
JUIMH YT OKpykHOcTel. [Inomane kpyra, cekropa, CEerMeHTa.

JIBMKEeHMsI IJIOCKOCTU M BHYTPEHHUE CUMMETPUHN GUTYp (dJ1IeMeHTapHbIe npecTaBiieHus). [lapannenbHblit

nepenoc. [IoBopor.



IIVIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATbBI

OcBoenne yueOHOTO Kypca «'eoMeTpus» TOJKHO 00eCIIeYrBaTh JOCTIKEHHE Ha YPOBHE OCHOBHOTO
o0m1ero o0pa3oBaHUs CIECIYIOMNX JIMYHOCTHBIX, METAIIPEIMETHBIX U TIPEMETHBIX 00pa30BaATEIBHBIX
pe3yJIbTaTOB:

JIMYHOCTHBIE PE3YJIbTATDBI

JInyHOCTHBIE PE3yabTAThl OCBOCHHUSI IPOTPaMMBbI ydeOHOTO0 Kypca «I'eomMeTpusy XapaKTepu3yroTCs:

IMaTpuoTHYecKoe BOCIMTAHME:

MPOSBJICHUEM HUHTEPECA K MPOUUIOMY U HACTOSIIIEMY POCCUICKON MAaTEMATUKH, IEHHOCTHBIM OTHOLLIEHHEM
K JOCTH)KEHHUSIM POCCUMCKUX MAaT€MaTUKOB M POCCUMCKOM MAaTeMaTHYECKOW IIKOJIbI, K HCIIOJIb30BAHUIO 3TUX
JTOCTHKCHHM B IPYTUX HayKaxX U MPUKIATHBIX cepax.

I'paxnanckoe M 1yXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHHUIO 00S3aHHOCTEH Ipak/laHWHA U PEAIM3alliH €ro MpaB, MPEICTaBICHUEM O
MaTeMaTHYE€CKUX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYD, SIBJICHUHN, MPOIEAYP TPaAXKIAHCKOTO
ob1ecTBa (BEIOOPHI, OMTPOCHI U TIP.); TOTOBHOCTBIO K OOCYXJIEHUIO 3TUYECKUX MTPOOIIEeM, CBI3aHHBIX C
MPAKTUYECKUM MMPUMEHEHNEM JOCTHKEHUN HayKH, OCO3HAHUEM Ba)KHOCTH MOPAIbHO-3TUYECKUX MPUHIIUIIOB
B JIEATEIBHOCTH YUYEHOTO.

Tpynosoe BociuTanue:

YCTaHOBKOM Ha aKTUBHOE y4aCTHE B PEUICHUH MPAKTUYECKHUX 3a7a4 MaTeMaTUYECKON HAITPaBJICHHOCTH,
O0CO3HAaHUEM BOKHOCTH MaTEMaTHYECKOTO 00pa30BaHMs Ha MPOTSHKEHUU BCEU KU3HH JIJIS1 YCIICITHON
npodeccrnoHalbHOM IeATENbHOCTH U Pa3BUTHEM HEOOXOAUMBIX YMEHHIA;

OCO3HAHHBIM BBIOOPOM U MOCTPOCHUEM MHIWBHIyaTbHOU TPAeKTOPUHU 00pa30BaHNUsA U )KU3HEHHBIX [UIAHOB
C Y4ETOM JIMYHBIX UHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEH.

JcTeTHYeCKoe BOCIMTaHUE:

CHOCOOHOCTBIO K SMOIIMOHAIIFHOMY U ACTETUYECKOMY BOCIPUSATHIO MaTeMaTHYECKUX 00bEKTOB, 3a/1a4,
peuIeHui, pacCyXIeHU; YMEHHIO BUJIETh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE.

IleHHOCTH HAYYHOI0 IO3HAHUSA:

OpHUEHTAIIMeH B IEATEIIbHOCTH Ha COBPEMEHHYIO CUCTEMY HayUHBIX MPEJICTaBICHU 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YeIOBEKa, IPUPOAbI U OOIIeCTBa, MOHUMAaHUEM MaTeMaTUYeCKON HayKHl Kak
cdepbl UeI0BeUeCKOH IeATeIbHOCTH, 3TANOB €€ Pa3BUTHS U 3HAYMMOCTH JIJISl pa3BUTHSI IUBUIN3AIUHY;

OBJIQJICHUEM SI3bIKOM MAaTEMAaTUKH U MaTEMAaTUYECKON KyJIbTYPOIl KaKk CPEJCTBOM IMO3HAHUS MUPA;

OBJIQJICHUEM IPOCTEHUIITMMU HAaBBIKAMH HCCIIEJOBATEIbCKOM JAESTEIIbHOCTH.

dusnveckoe BocnUTaHue, GopMrUpoBaHMe KYJIbTYPbI 310POBbS M SMOLIMOHAJIBHOI0 0JIArONOJIyYHs:

TOTOBHOCTBIO IPUMEHITh MAaTEMAaTUUYECKHUE 3HAHUSI B UHTEPECaX CBOETO 370POBbs, BEECHUS 310POBOTO
oOpasa kU3HH (3I0pOBOE MUTAHUE, COANIAHCUPOBAHHBIN PEXXUM 3aHATHI U OTABIXA, PEryisipHas Gu3ndeckas
aKTUBHOCTb);

c(hOpMUPOBAHHOCTHIO HaBbIKa pehIeKCUH, TPU3HAHUEM CBOETO MpaBa Ha OMMOKY U TAaKOTO e MpaBa
JIPYroro 4eyioBeKa.

JK0JI0TrHYeCKOe BOCIIUTAHHE:

OpUEHTAaIlMel Ha TPUMEHEHNE MaTeMAaTUYECKUX 3HAHUMN IS pellieHus 3a7ad B 00J1acTH COXPaHHOCTH
OKpY’KaroLIEen cpe/ibl, INIAHUPOBAHUS MTOCTYIIKOB M OLIEHKU UX BO3MOKHBIX MIOCJIEACTBUN JIJIS1 OKPYKAIOILIEH
cpenbl;

OCO3HAaHHEM TTI00ATBHOTO XapaKTepa HKOJIOTHIECKUX MPoOIeM U MyTel X perieHus.

JINYHOCTHBIE pe3y/bTaThl, 00eceYNBAIINE ATANTANNIO 00y4aI0Ierocs K N3MEeHS K IHMCH
YCJI0BHAIM COLMAIBHOM M NPUPOAHOM Cpeabl:



— TI'OTOBHOCTBIO K IICﬁCTBHSIM B YCJIOBUAX HGOHpCHCHéHHOCTI/I, MOBBIIICHUIO YPOBHA CBOCH
KOMIICTCHTHOCTH 4CPEC3 NPAKTUICCKYIO ACATCIIbBHOCTD, B TOM YHUCJIC YMCHUC YUUTHCA Y APYIrUX JIIOI[GIZ,

HpI/IO6peTaTb B COBMECTHO1 ACATCIIbHOCTU HOBBIC 3HAHM, HABBIKU U KOMIICTCHIUN U3 OIIbITA JPYIUX;

— HEO0OXOIUMOCTHIO B (JOPMHUPOBAHUH HOBBIX 3HAHUI, B TOM 4Kcie (JOPMYITUPOBATH UIEH, TOHSTHUS,
THIOTE3bl 00 00BEKTaX U SIBICHUSIX, B TOM YHUCIIC paHee He U3BECTHBIX, 0CO3HABATH JE(PHUIIUTHI

COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

— cnocoOHOCTHIO OCO3HABATh CTPECCOBYIO CUTYAINIO, BOCIIPHUHUMATh CTPECCOBYIO CHTYAIHIO KaK
BBI30B, TPEOYIOINK KOHTPMEpP, KOPPEKTUPOBATH MPUHUMAEMbIE PEIICHUS U ACHCTBUS, (GOPMYITHPOBAThH

1 OLCHHUBATH PUCKHU U MOCJICACTBUA, Q)OpMHpOBaTB OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATbBI

MetanpeaMeTHbIe pe3ynbTaThl 0CBOEHUS MPOTpamMMbl ydeOHOTO Kypca «['eoMeTpus» xapakTepu3yroTcs

OBJIAJICHUCM YHUBEPCAIbHbIMU RO3HA6AM E/IbHbIMU deﬁcmeuﬂmu, YHUBEPCANIbHBIMU KOMMYHUKAMUBHBIMU

OeticmeusMU U YHUBEPCANbHLIMU PESYIAMUGHBIMU OCLiCMEUAMU.

1) Vuusepcanvuvie noznasamensvnuie oeticmeus obecneuusarom hopmuposanue 6a306b1x KOSHUMUBHBIX

npoyeccoe 06)/’{61}01/1/;1/[)66'}1 (06'60€Hu€ Memoo08 NO3HAHUSA OKpyotcarnueco mupa, nNPpUMeHerue 102u4ecCKux,

UCCce008amenbCKux onepayuil, ymeHui pabomams ¢ ungopmayuelti).

Ba3oBrble jJoruyeckue JecTBUA:

— BBISBJIATH U XapaKTE€PU30BaTh CYILIECTBEHHbIE MPU3HAKA MaTEMaTHYECKUX O0BEKTOB, MOHITHIA,
OTHOIICHUI MEXY MOHATUAMU; GOPMYIUPOBATH OTPECNICHUS IOHATUI; yCTaHABINBATh
CYIIECTBEHHBIN MPHU3HAK KiIaccu(PUKAIMKI, OCHOBAHUS Ui 00001EeHUs 1 CPaBHEHUS, KpUTEPUU
MIPOBOJMMOIO aHAJIN3a;

— BOCIPUHUMATh, OPMYIHPOBATEH U MPeoOPa30BBIBATH CYXKIACHUS: YTBEPAUTEIbHbBIE U
OTpULaTeNIbHbIE, €JMHIUYHBIC, YACTHBIE U OOIIHE; YCIOBHBIE,

— BBISBJISTH MaTeMaTU4YeCcKre 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHUA B (PaKTax, TaHHBIX,
HAOIOJICHUSAX U YTBEPKIACHUSIX; TIpeyiaraTh KPUTEPUH JJIsl BBISBIICHUS 3aKOHOMEPHOCTEH U
MPOTHUBOPEUHIA;

— JAe€JIaTb BbIBOAbI C UCIIOJIb30BAHUCM 3aKOHOB JIOTUKH, NICAYKTUBHBIX U HHAYKTHBHBIX
YMOSaKHIOquHﬁ, YMOSaKJ'IIO‘IeHI/Iﬁ 110 aHaJIOT'UH,

— pa3bupaTh JA0Ka3aTeNbCTBA MATEMATUUECKUX YTBEPKIACHUM (IIPSIMbIE 1 OT MIPOTUBHOTO), TPOBOAUTH
CaMOCTOSITEILHO HECIIOKHBIE 0OKA3aTEIbCTBA MaTEMAaTHUECKUX (PAKTOB, BHICTPAUBATh apTyMEHTALIUIO,
MIPUBOJIUTH IPUMEPHI U KOHTPIPUMEPHI; 000CHOBHIBATH COOCTBEHHBIE PACCYKICHUS;

— BBIOMpATh cr10CcO0 peieHns ydeOHOo! 3aJauu (CpaBHUBATh HECKOJIBKO BApUAHTOB peIlICHMUS,
BbIOMpATh HanboJee NOIXOAAINH ¢ YIETOM CaMOCTOSTEIBHO BBIIETICHHBIX KPUTEPUEB).

BasoBrble ncciaenoBarejbcKkue 1eHCTBHA:

— HCIIOJIB30BaTh BOIIPOCHI KaK HCCJIeI0BaTEIbCKUI HHCTPYMCHT IIO3HAHU, q)OpMy.TII/IpOBaTL BOIIPOCHI,
q)HKCI/IpyIOH_II/IC MMpOTUBOPCUUC, HpO6HCMy, CaMOCTOATCIIbHO YCTaHAaBJIMBATh KCKOMOC U JAaHHOC,
q)OpMI/IpOBaTB TUNOTE3Y, aprYMCHTHUPOBATL CBOIO IMO3UITHIO, MHCHHC,

— TPOBOJMTH MO CAMOCTOSITEIILHO COCTABJICHHOMY IJIaHY HECJIOXKHBIM SKCIIEPUMEHT, HEOOIIBIIIOE
HCCIIEIOBAHUE M0 YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHIECKOTO 00bEKTa, 3aBUCHMOCTEH 00BEKTOB
MEXIy CO00If;



— CaMOCTOATENILHO (JOPMYIIUPOBATH 00OOIIEHHUS U BBIBOIBI IO PE3yIbTaTaM MPOBEAEHHOTO
HaGHIOI[eHI/IH, HCCICa0BaHHuA, OLICHUBATDH I[OCTOBepHOCTB HOJ'Iy‘-IeHHBIX pe3yanaTOB, BBIBOJIOB U
0000I1IEeHHI;

— IIPOTrHO3UPOBATH BO3MOKHOC PA3BUTHUC ITPOLECCCA, a TAKIKC BbIIBUT'ATh ITPCAIIOJIOKCHUA O €TI0
Pa3BUTHUH B HOBBIX YCIIOBUAX.

Pa6ora ¢ unpopmanmeii:

— BBIABJISITHD HCAOCTATOYHOCTHh U I/I36BITO‘IHOCTI) I/IH(bOpMaIII/II/I, JaHHBIX, HCO6XOI[I/IMI>IX JJISA pemeHI/m
3a/1a4u;

— BBIOMpATh, AaHATM3UPOBATH, CUCTEMATHU3UPOBATh U HHTEPIIPETUPOBATH HH(DOPMAITUIO PA3THIHBIX
BUJIOB U (QOPM TIpEACTABICHUS;

— BbIOMpaTh GOpMY IpEJICTaBICHUSI UHPOPMALIMK U WITIOCTPUPOBATh pelllaeMble 3a/1a4l CXeMaMH,
JqrarpaMmmamu, HHOHM rpa@ukoil 1 uX KOMOMHALMSIMU;

— OIICHMBATh HAJEKHOCTh UH(POPMALIMH 110 KPUTEPHSIM, MTPEITI0KEHHBIM YUUTENIEM WU

chopMYITUPOBAHHBIM CaMOCTOSTEIBEHO.

2) Vuueepcanvuvie KoOMMyHUKamugHble Oeticmaus 0becnedusaiom chopmuposaHHoCms COYUANTbHBIX
HABLIKO8 00VUAIOUUXCHL.

OO01menue:

— BOCIPHUHUMATH U POPMYIHPOBATH CYXKJIECHUS B COOTBETCTBUU C YCIOBUAMH U IENIIMU OOLICHHUS;
SICHO, TOYHO, TPAMOTHO BBIpPayKaTh CBOIO TOUKY 3pEHUS B YCTHBIX M MHUCbMEHHBIX TEKCTaX, JaBaTh
MOSICHEHHMSI 110 XO/1y pelIeHHUsI 3a1a4l, KOMMEHTHUPOBAThH NOJTyYECHHBIN Pe3ysIbTarT;

— B X0Jie 0OCYXKJIEHUS 3a/1aBaTh BOIIPOCHI 110 CYIIECTBY 0OCYXIaeMO# TEMbI, TPOOIEMBI, peIIaeMou
3aJ]auu, BHICKA3bIBATh UJICH, HAIICIICHHBIC HA TTOUCK PEIICHHSI; COTIOCTABIISITH CBOU CYXKIACHUS C
CYXJICHUSIMH PYTUX YYAaCTHUKOB JHAI0Ora, OOHAPYKMBATh Pa3IMYKe U CXOJCTBO TIO3HIIUH; B
KOPPEKTHOH opme (GopMyITHpOBaTh Pa3HOTIACHS, CBOU BO3PAKCHUS;

— MPENCTaBIIATh Pe3yJbTaThl PEIICHUS 3a/1a4H, SKCIEPUMEHTA, UCCIEA0BAHUS, TIPOEKTA;
CaMOCTOSITENILHO BBIOMPATh (GOpMAT BBICTYIICHUS C YUETOM 3a/]a4 MPe3eHTAIMU U 0COOCHHOCTEH
ayJTUTOPUH.

CoTpyannuecTBo:

— IIOHUMAThb U UCIIOJIb30BaTh IPCUMYILCCTBA KOMAaHJHOM U HHHHBHHY&HBHOﬁ pa6OTBI IIpHU PpCUHICHHUUA
y‘le6HI>IX MaTCMaTHYCCKHUX 3aa4,

— IIPpUHHUMATh LCJIb COBMECTHOH ACATCIIbHOCTH, IINIAHUPOBATH OpPraHU3aluIo COBMECTHOM pa6OTI>I,
pacnpeaciisiTb BUJBI pa60T, JA0TroBapHBaATHCA, O6CY)K,Z[3TL nponecc u pe3yybTar pa6OTH; 0606].H8.TB
MHCHHA HCCKOJBKHNX J'IIO,Z[CI\/'I;

— Y4acTBOBATb B I'PYIIOBBIX (hopMax paboThl (00CYXIeHHsI, 0OOMEH MHEHUSIMU, MO3TOBbIE LITYPMBI U
p.);
— BBIIIOJIHATH CBOIO 4aCTh pa6OTLI n KOOpI[I/IHI/IpOBaTL CBOHU I[CﬁCTBHH C IIpyTI/IMI/I YJICHAMH KOMAaHAbI,

— OLIEHMBATh Ka4eCTBO CBOETO BKJIAJa B OOIMIMI MPOIYKT MO KPUTEPHUSIM, CHOPMYINPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICHCTBHSL.

3) Vhusepcanvhvie pecynamuenvie oeticmsus 0becneuugarom hopmuposanie CMulC08bIX YCMAHOBOK U
HCUSHEHHBIX HABLIKOG TUYHOCHIU.



Camoopranusanms:

CaMOCTOSITEJIbHO COCTABJIATH IUIaH, AITOPUTM PELICHUS 3aauu (UM €0 YacTh), BBIOUpaATh CIOCO0
pereHus ¢ y46TOM UMEIOLINXCSI pECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBATH U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH C y4ETOM HOBOM MH(pOpPMAIIHH.

CaMOKOHTPOJIb:

— BJIQACTh CIOCOOaMM CaMOITPOBEPKH, CAMOKOHTPOJIA IMpoLecca U pe3yjibTaTa pCIICHUA

MaTeMaTUIECKON 33124,

— IPEABUJETh TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTh IIPH PELIEHUH 33/1a4l, BHOCUTh KOPPEKTUBHI B

JACATCIBHOCTh HA OCHOBEC HOBBIX O6CTO$ITGJII>CTB, HaﬁILGHHLIX OIHI/I6OK, BBISIBJICHHBIX TpYﬂHOCTeﬁ;

— OICHUBATb COOTBCTCTBUEC PE3yJibTaTa ACATCIIBHOCTH MOCTaBJICHHOM EJIN U YCIIOBHAM, OOBICHATE
IMPHUYUHBI JOCTHKCHUA WUJIN HEAOCTHIKCHHUA LEJIN, HAXOOAUTH OHH/I6Ky, AaBaTb OLCHKY HpI/IO6p€TéHHOMy

OTIBITY.

NPEAMETHBIE PE3YJIbTATHI

OcBoenne yueOHOTO Kypca «['eomeTpus» Ha ypoBHE OCHOBHOTO 0OIIero 00pa3oBaHus J0HKHO
oOecreunBaTh IOCTHIKEHHUE CIIEAYIONINX IIPEIMETHBIX 00pa30BaTeIbHBIX PE3yJIbTATOB:

7 KIIACC

— Pacno3naBaTh n3yueHHble reoMeTpuueckre (GUrypbl, ONMpeneisTh X B3aUMHOE PacloJioKeHue,
n300paxaTh reOMEeTpHUUecKre (PUTyphl; BBIMOJIHATH YEPTEXKH 10 YCIOBUIO 3a1aun. M3MepsATh TUHEHHbIE
Y YIJI0OBBIE BEIMYMHBI. PemaTs 3a1au Ha BBIYMCIIEHUE IJIMH OTPE3KOB U BEJIMYHH YIJIOB.

— JlenaTh rpy0yI0 OLIEHKY JMHEHHBIX U YIIIOBBIX BEJIMUMH MPEIMETOB B peasIbHOM KU3HU, Pa3MEpPOB
MPUPOJHBIX 00BEKTOB. Paznnuare pa3mepsl 3TUX 00BEKTOB MO MOPAIKY BEIUYHHBI.

— CTpOI/ITI) YEPTECKU K TCOMETPUICCKUM 3ajavdaM.

— Ilonb30BaTbcs MpU3HAKAMU PAaBEHCTBA TPEYTOJLHUKOB, UCIIOIb30BAaTh IPU3HAKU U CBOMCTBA
PaBHOOEIPEHHBIX TPEYTOJILHUKOB MPU PELUICHUH 33/a4.

— HpOBOI[I/ITI) JIOTUYCCKUE PACCYXKIACHHUA C UCIIOJIB30BAHUEM I'COMETPUUCCKUX TCOPEM.

— Iloap3oBaTbCcs IIpHU3HAKaMU paBCHCTBA MPAMOYI'OJIbHBIX TPECYT'OJIbHUKOB, CBOMCTBOM MCAUAHBI,
HpOBGHéHHOﬁ K TUIIOTCHY3C MPAMOYT'OJIbHOTO TPEYT'OJIbHUKA, B PCIICHUU I'COMETPUUCCKUX 3a1a4.

— OmnpenensTh NapasielbHOCTh NPSAMBIX C TIOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT ¢ HUMHU CEKyIIasl.
Ornpenensats napauiebHOCTh MPSMBIX C TOMOILBIO PABEHCTBA PACCTOSIHUI OT TOUYEK OJHOM IPsIMOU 110
TOYEK APYrou NpsIMOM.

— Pemars 3a1a4M Ha KJIeTYaTOM 6yMare.

— HpOBOI[I/ITB BBIYMCJICHHUA M HAXOJWUTHh YK CJIOBBIC 1 6YKB6HHI>IC 3HAYCHUA YTJIOB B TCOMETPUUICCKUX
3ala4ax € UCIIOJIb30BAHHUEM CYMMBI YI'JIOB TPECYTI'OJIbHUKOB U MHOTOYT'OJILHHUKOB, CBOICTB yrios,
O6paBOBaHHI>IX IIpU NMEPECCUYCHNU ABYX MAPAJUICIIbHBIX IIPAMBIX ceKymeﬁ. Penrate MMPAKTUYCCKUC
3ala4 Ha HAXOXKACHHUC YIJIOB.

— Bmagets nonsTueM TCOMETPHUICCKOI'0 MECTAa TOYCK. YMeTh ONpCHACIIATh 6HCC€KTpI/Icy yria n
Cepe,Z[I/IHHHﬁ NEPHCHAUKYIIAP K OTPE3KY KaK TCOMCTPUUCCKUC MECTA TOYCK.

— @opMynIMpOBaTh ONPEACIEHUS OKPYKHOCTH U KPYra, XOpAbl U JUaMETpa OKPYKHOCTH,
II0JIb30BAThCS UX CBOMCTBAMU. YMETh IPUMEHSTh 3TH CBOMCTBA IIPU PELICHUU 3a1a4.



— Buazers noHATHEM OIIMCAHHOM OKOJIO TPEYTOJIBHUKA OKPYKHOCTH, YMETh HAXOUTh €€ LIEHTP.
[Tonp3oBaTbes (hakTaMH O TOM, YTO OMCCEKTPHCHI YTIIOB TPEYrOJIbHUKA NEPECEKAOTCs B OTHOW TOUKE, U
0 TOM, 4TO CEPEINHHbIC IEPICHANKYIISAPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJHON TOUKE.

— Buazers noHATHEM KacaTENbHOM K OKPYKHOCTH, I10JIB30BATHCS TEOPEMOU O NEPIEHANKYIAPHOCTH
KacaTeNbHOU U paguyca, PO BEACHHOIO K TOYKE KacaHUs.

— Ilomp3oBarncs HpOCTGﬁHIHMPI TCOMETPUUCCKUMHU HCPABCHCTBA MU, IOHUMATh UX HpaKTI/IquKI/If/'I

CMBICIJI.

— HpOBO[{I/ITI) OCHOBHBIC TCOMETPHUUCCKUC TOCTPOCHHUA C TOMOIIBIO HUPKYJIA U JIMHCHKH.

8 KJIACC

— Pacmo3naBaTh OCHOBHEIE BUbI tIGTI)IpéX}’l"O.]'II:HI/IKOB, HUX 3JIEMCEHTHI, I10JIb30BaThCA UX CBOMCTBaAMH

IIPU PEIIEHUH FeOMETPHUUECKUX 3a/1a4.
— [IpumeHsThH cBOMCTBA TOUKU NIEpECEUEHUs MEaH TPEYTOJIbHUKA (LIEHTpa Macc) B pEILIEHUH 3a/1a4.

— BunazeTs noHATHEM CpeIHEN JIMHUM TPEYTrOJbHUKA U TPAELIUH, IPUMEHSTh UX CBOMCTBA MTPU

PEIICHHUU TCOMECTPHUICCKUX 3a1a4d.

— Ilonw3oBatbecs Teopemoit Paneca U TEOPEMOM O MPONOPLUUOHAIBHBIX OTPE3KaX, MPUMEHATh UX JIIS

peLIeHNs IPAKTUYECKUX 3a1ad.
— [IpumeHsTh IpU3HAKK 10100MS TPEYTOJIBHUKOB B PEIIEHUH T€OMETPUUYECKUX 3a/1a4.
— Tlonb3oBaThest Teopemoit [Tudaropa mist pemeHus reoMeTpUIECKUX U MTPAKTUYECKUX 3a/1a4.

— CTpOI/ITB MaTEMaTUYCCKYIO MOJICJIb B ITPAKTUYCCKUX 3aJjadax, CaMOCTOATCIIBHO ACIaTh ‘IepTé)K Hn Ha
XOOUTh COOTBETCTBYIOIIUC JTJIWHEI.

— Brnagets moHATUSAME CHHYCA, KOCHHYCA M TAHT'€HCA OCTPOTO yria MPsSIMOYroJbHOTO TPEYroJbHUKA.
— [lonb30BaThbCs STUMU MOHSATHUS MU JUISl PEILICHUs TPAKTUYECKUX 3a]1a4.

— BeruncnaTs (pa3m4HbIMEA cIOCO0aMHU ) TUTOIIA/Ib TPEYrOJbHUKA U TUIONMIAJIN MHOTOYTOJIBHBIX (DUTYD
(moNB3ysCh, TJIe HEOOXO0AMMO, KAIbKYISITOPOM).

— HpI/IMeHHTB IIOJIY4YCHHBIC YMCHHUS B ITPAKTUYCCKUX 3aJadax.

— BnaaeTh NOHATUSIMH BIIMCAHHOTO U HOEHTPAJIBHOI'O YI'Jid, UCIIOJIB30BATh TCOPEMBI O BIIMCAHHBIX
yriax, yriiax Mexay xopaamMu (CGKYH_[I/IMI/I) " YIJIC MCXKIAY KacaTeJIbHOH U XOp,Z[Oﬁ IIpHu pCIICHNU
ICOMCTPUYCCKUX 3a1aY.

— Buagets NOHATHEM ONKUCAHHOTO YEThIPEXYTOJIbHUKA, IPUMEHSATh CBOMCTBA ONTMCAHHOTO
YETBIPEXYTOJIbHUKA NIPU PEIIEHUH 3a4a4.

— IlpuMeHsTh NOTy4YeHHbIE 3HaHHsI Ha IPAKTUKE — CTPOUTh MaTeMaTHUECKUE MOJIENHN IS 3a/1a4
peanbHOM )KU3HU U IPOBOJAUTH COOTBETCTBYIOIINE BBIUUCIICHUS C IPUMEHEHNEM 1101001 U
TPUTOHOMETPHUH (TIOJIB3YSICh, T/I€ HEOOXOJUMO, KAJIbKYISITOPOM).

9 KUIACC

— 3HaTh TPUTOHOMETPHUYECKHE (PYHKIIMU OCTPBIX YIJIOB, HAXOJUTH C UX MIOMOIIBIO pa3IHyuHbIe
3JIEMEHTHI MPSAMOYT'OJIBHOTO TPEYroJbHUKA («pelIeHHe MPSIMOYTOJIbHBIX TPEYroJbHUKOBY). HaxomuTs (c
MOMOIIBIO KAJBKYJIATOPA) AIUHBI U YIJIbI U HETAOIWYHBIX 3HAYEHUH.

— Ilonp3oBaThcs (bOpMy.HaMI/I MPpUBCACHUSA U OCHOBHBIM TPUT'OHOMETPUUCCKUM TOKIACCTBOM IJIA



HaXO0XJICHUA COOTHOIIICHUH MCKAY TPUTOHOMCTPUUCCKUMU BCINYHNHAMMU.

— Hcnonb30BaTh TEOPEMBI CHHYCOB U KOCHUHYCOB JJIS1 HAXO0KICHUS Pa3JIMYHBIX JJIEMEHTOB
TPEYTrOJbHUKA («PELIEHUE TPEYTOJbHUKOBY), IPUMEHATh UX IPU PELIECHUN N'€OMETPUUECKUX 3aa4.

— BJI&I[GTB IIOHATUAMH HpGOGPaSOBaHI/IH HOI[OGI/ISI, COOTBCTCTBCHHBIX 3JICMCHTOB HOIIO6HBIX (1)I/II‘yp

— Tlonp30BaThCsi CBOMCTBAMHU MOJOOMS TPOU3BOJIBHBIX (PUTYDP, YMETh BBIYUCISATH [UIMHBI U HAXOJUTh

yria6l y TOJo0HBIX (uryp. IlpumensTh cBoiicTBa MOAO0US B MPAKTUYECKUX 3aadax.
— VYMeTh NpUBOJUTH IPUMEPHI I000HBIX (PUTYP B OKpPYXKAIOLIEM MUDE.

— Ilonb30BaTbes TEOpEMaMu O IPOU3BEIEHUU OTPE3KOB XOPJI, O IPOU3BEIEHUU OTPEZKOB CEKYILUX, O
KBaJpare KacaTeJIbHOM.

— Ilomp3oBatncs BCKTOpaMH, IOHUMATh UX FeOMeTpI/ILIeCKI/Iﬁ n (1)I/ISI/I‘-I€CKI/II\/'I CMBICJI, IPUMCHATH UX B

pELIeHNH T€OMETPUUECKUX U (PU3HUECKUX 3aa4.
— IIpuMeHATh CKaIsIpHOE NMPOU3BEIECHUE BEKTOPOB VI HAXO0K/ICHUS JUIMH U YIJIO0B.

— Ilomp3oBatncs MCTOAOM KOOPAWHAT Ha IJIOCKOCTH, MIPUMCEHATH €0 B pCIICHHUU 'COMCTPUYCCKUX U

IMPAKTUYCCKUX 3a7aa4.

— BJ'[a,HeTI) MMOHATUAMMU IMPABHUIIBHOT'O MHOT'OYI'OJIbHUKA, JJIMHBI OKPYXHOCTHU, JJIWHBI YT

OKPYXHOCTH Y PaJIMaHHOMN MEpBI yriia, YMETh BBIUYUCIIATH IUIOIIAAb KPYra M €r0 YaCTEH.
— IIpuMeHATh NOJydeHHBIE YMEHHS B IPAKTUYECKUX 3a7a4ax.

— Haxoautb ocu (WM LEHTPBI) CAMMETPUU GUTYP, IPUMEHSTH JBUKEHUS IIJIOCKOCTU B POCTEUIIINX
ClIydasx.

— IlpumMeHsTH MoJlydyeHHBIE 3HAHUS HA MPAKTUKE — CTPOUTHh MaTeMaTH4eCKUe MOJIEIH JUIs 3a/1a4
peayIbHOM >KU3HHU U TPOBOAUTH COOTBETCTBYIOIINE BHIUUCIICHHS C TPUMEHEHUEM No100us 1
TPUTOHOMETPUYECKUX (PYHKIIHH (II0JIb3YACH, TJIe HEOOXOAUMO, KAIbKYISITOPOM).



TEMATHYECKOE IINTIAHUPOBAHHUE

7 KJIIACC
Ne HanmeHoBaHue pa3ae/ioB U TeM POrPaMMbl KoanuecTrBo yacon SuexkTponHble (MM poBbIe) 06pazoBaTeJbHbIE PecypChbl
n/n
BCEro | KOHTPOJbHbIE | MPAKTHYeCKHE
padoThI paboThI

Pa3znen 1. [IpocTeiimme reomerpuyeckne GUIypbl H HX cBoiicTBa. U3MepeHnne reoMeTpHyecKHX BeJIHYHH.

1.1. | IIpocreiimme reomerpuueckne 06bEKTH TOYKH MPIMBIE, JIyYH H YIIIbI, 3 0 0.25 https://resh.edu.ru/subject/lesson/4070/conspect/302537/

MHOT'OYTOJILHUK, JIOMaHasl. https://www.yaklass.ru/p/geometria/7-klass/nachalnye-geometricheskie-svedeniia-14930/priamaia-otrezok-
tochki-9703/re-18f77739-2ab6-4f1a-b5c0-049e88127967

1.2. | CMmexHbIC U BEpTHKAIbHBIC YTIIbL. 2 0 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. | Paborac nmpocreiimuMu yeprexamu. 4 0 2 https://resh.edu.ru/subject/lesson/7313/start/249384/

1.4. | V3mepeHne TMHEHHBIX U YIIIOBBIX BEJIMYNH, BEIYUCIICHUE OTPE3KOB U YTJIOB. 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. | Hepumerp u riomans GUryp, COCTaBICHHBIX U3 IPSIMOYTOJIbHUKOB. 2 0 0.5 https://infourok.ru/laboratornye-raboty-po-geometrii-5341333.html

HWroro mo pasueiy: 14

Paznen 2. TpeyroabHUKH

2.1. | TonsiTHe O paBHBIX TPEYTOJbHUKAX U IEPBHUYHBIC IPEICTABICHHS O PABHBIX 1 0 0 https://resh.edu.ru/subject/lesson/7292/conspect/305759/

(KOHI'PYIHTHBIX) puUrypax.

2.2. | Tpu npu3Haka paBeHCTBa TPEYTrOJIbHUKOB. 7 0 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. | Ilpusnaku paBeHCTBA IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. 2 0 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. | CBoiicTBO MeIUAHBI IPSIMOYTOJIBHOTO TPEYT OJbHHUKA. 1 0 0.25 https://www.yaklass.ru/p/geometria/7-klass/treugolniki-9112/mediana-bissektrisa-vysota-treugolnika-9481

2.5. | PaBHOGeapeHHBIC 1 PABHOCTOPOHHHUE TPEYTOIbHHUKH. 2 0 0.5 https://skysmart.ru/articles/mathematic/chto-takoe-ravnobedrennyj-treugolnik

2.6. | IlpusHaku u cBOicTBa paBHOOEPEHHOIO TPEYTOJIbHUKA. 2 1 0.25 https://skysmart.ru/articles/mathematic/chto-takoe-ravnobedrennyj-treugolnik

2.7. | IlpoTus Gonblieil CTOPOHBI TPEYTOIbHUKA JIEKUT OOIBIIHIH yroiI. 1 0 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. | IIpocreiimme HepaBEHCTBA B TEOMETPHH. 1 0 0 https://school-science.ru/3/7/33434

2.9. | HepaBeHCTBO TpeyronbHUKA. 1 0 0 https://urok.1sept.ru/articles/612863

2.10. | HepaBeHCTBO IOMaHOH. 1 0 0 https://www.treugolniki.ru/lomanaya/




2.11. | IIpsmMoyronbHbIi TPEyroiabHUK ¢ yriaom B 30°. 2 0.25 https://resh.edu.ru/subject/lesson/7309/conspect/300527/
https://resh.edu.ru/subject/lesson/1352/

2.12. | IlepBble MOHATHSA O 1I0KA3aTEILCTBAX B TEOMETPUH 1 0 https://skysmart.ru/articles/mathematic/aksioma-teorema

Hroro no paszueny: 22

Paznen 3. [lapaniesibHble NPsiMbIe, CyMMa YIJI0B TPEeYroJbHHKA

3.1. | IlapamnensHble NpsIMbIE, KX CBOHCTBA. 2 0.25 https://www.yaklass.ru/p/geometria/7-klass/parallelnye-priamye-9124

3.2. | Iareiii mocrynat EBkimpa. 1 0 https://rech.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 nexamiue, COOTBETCTBEHHBIE M OJTHOCTOPOHHHUE YTIIbI (0Opa3oBaHHbIe IpH | 3 0.25 https://resh.edu.ru/subject/lesson/7301/conspect/249488/

NepecedeHHH! TapalIeNIbHBIX MPSIMBIX CEKYIIeit). https://urok. 1sept.ru/articles/570868
3.4. | Ilpu3sHak mapajuleIbHOCTH NPSIMBIX Yepe3 PAaBEHCTBO PACCTOSHUI OT TOYEK OJJHOU 3 0.25 https://resh.edu.ru/subject/lesson/7306/start/296950/
NpsAMOH 10 BTOPOH MPAMOA.

3.5. | Cymma yriioB TpeyronbHUKa ¥ 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. | Buemraue yrisl TpeyrojibHHKa 2 0.25 https://resh.edu.ru/subject/lesson/7292/main/305764/
https://www.treugolniki.ru/vneshnij-ugol-treugolnika/

HWroro mo pazneiy: 14

Pazgen 4. Okpy:kHOCTb U KpYT. [eomeTpuyecKkne nocTpoeHust

4.1. | OKpYXHOCTb, XOPJbl U JAUAMETPBI, HX CBOMCTBA. 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. | KacarenbHasi K OKPYKHOCTH. 2 0.25 https://skysmart.ru/articles/mathematic/kasatelnaya-k-okruzhnosti

4.3. | OKpy’>XHOCTb, BIHCAHHAs B yrOJ. 2 0.25 https://shkolkovo.net/theory/79

4.4. | IMonsrue o 'MT, npumeHeHue B 3aa4ax. 1 0 https://resh.edu.ru/subject/lesson/1383/

4.5. | buccekrpuca u cepeUHHBII NEPHSHIUKYISIP KaK TeOMETPUYECKHEe MECTa TOUEK. 1 0 https://infourok.ru/konspekt-uroka-po-geometrii-klass-na-temu-seredinniy-perpendikul yar-i-bissektrisa-
ugla-kak-geometricheskie-mesta-tochek-ploskost-3973346.html

4.6. | OKkpy>KHOCTb, ONMCAHHAS OKOJIO TPEYrOJbHUKA. 2 0.25 https://resh.edu.ru/subject/lesson/1349/

4.7. | BriucanHas B TpE€yroJIbHUK OKPYKHOCTb. 2 0.25 https://resh.edu.ru/subject/lesson/1349/

4.8. | IIpocTeiimmue 3a1a4n Ha TOCTPOCHUE. 2 1 https://urok.1sept.ru/articles/617861
https://resh.edu.ru/subject/lesson/1356/
https://resh.edu.ru/subject/lesson/1408/

Hroro mo pasnemny: 14

Pa3gen 5. [loBTopeHue u 06001eHHe 3HAHUIA.

5.1. | IloBTOpeHne n 06001IeHIE OCHOBHBIX MOHATHH M METOJOB Kypca 7 Kiacca. 4 1 https://resh.edu.ru/subject/lesson/7311/start/297121/

https://resh.edu.ru/subject/lesson/7310/start/297156/




Hroro mo pasnemny: 4

OBILEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 4 9.5
8 KJIACC
Ne HanmeHoBaHMe pa3ae/10B H TEM NPOrPaMMBbI Koun4ecTBo 4acos JaeKTpoHHBIE (LM(POBBIE) 00pa3oBaTelbHbIE PeCyPChI
n/n
BCEro | KOHTPOJbHbIE | MPAaKTHYeCKHE
padoThI padoThI

Paznen 1. YeThIpéxyroabHIKH

1.1. | [Mapaurensorpamm, ero Npu3HaKu U CBOWCTBA. 2 0 0.25 https://www.yaklass.ru/p/geometria/8-klass/chetyrekhugolniki-9229/parallelogramm-svoistva-
parallelogramma-trapetciia-9234

1.2. | YacrHble ciryyan mapajieaorpaMMoB (MpsMOyTolbHUK, pOMO, KBaaparT), UX 4 0 1 https://www.yaklass.ru/p/geometria/8-klass/chetyrekhugolniki-9229/priamougolnik -k vadrat-priznaki-

MPU3HAKH U CBOMCTBA. priamougolnika-i-kvadrata-romb-9231

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

1.3. | Tpaneuns. 2 0 0.5 https://resh.edu.ru/subject/lesson/2009/start/
https://resh.edu.ru/subject/lesson/201 1/start/
https://www.yaklass.ru/p/geometria/8-klass/chetyrekhugolniki-9229/parallelogramm-svoistva-
parallelogramma-trapetciia-9234/re-6b5b4{86-6daa-47a0-ba4a-b95467486197

1.4. | PaBHOOOKas M IPSIMOYTOJIbHAS TPATICIIHH. 2 1 0.25 https://www.yaklass.ru/p/geometria/8-klass/chetyrekhugolniki-9229/parallelogramm-svoistva-
parallelogramma-trapetciia-9234/re-6b5b4f86-6daa-47a0-ba4a-b95467486197

1.5. | YaBoeHue MeanaHsblL. 1 0 0 https://foxford.ru/wiki/matematika/udvoenie-mediany

1.6. | LentpaibHas CHMMETPHS 1 0 0 https://resh.edu.ru/subject/lesson/2010/start/

Hroro no pazneny 12

Pasnen 2. Teopema Dasieca H TeopeMa 0 NPONOPIHOHAIBHBIX 0TPe3KaxX, M000HbIE TPEYroJbHHKH

2.1. | Teopema ®aneca u TeopeMa O NPOMOPIIUOHAIBHBIX OTPE3KaX. 2 0 0.25 https://resh.edu.ru/subject/lesson/2502/start/

2.2. | CpenHsisi TMHUA TPEYTONIbHHUKA. 2 0 0.25 https://resh.edu.ru/subject/lesson/2015/start/

2.3. | Tpaneuus, e€ cpeHsst TMHUSL. 2 0 0.25 https://urok. 1 sept.ru/articles/629102

2.4. | [IponopuuoHagbHbIe OTPE3KH, OCTPOCHUE YETBEPTOrO MPOMOPIIMOHAIBHOTO 1 0 0.25 https://resh.edu.ru/subject/lesson/3035/start/

oTpesKa.

2.5.. | CBoiicTBa IIEeHTpa Macc B TPEYrOJIbHUKE. 1 0 0 https://urok.1sept.ru/articles/581753

2.6. | TlogoGHBIE TPEyrOIbHHKH. 1 0 0 https://www.yaklass.ru/p/geometria/8-klass/podobnye-treugolniki-9236

2.7. | Tpu npu3naka mogo0us TPEyroIbHUKOB. 3 0 0 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. | IIpakTnyeckoe npuMeHeHHE 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 paszueny: 15
Paznen 3. Illtomans. Haxoxkaenue miomasneii TpeyroJibHHKOB H MHOTOYT0IbHBIX (puryp. Ilinomaau moxodueix puryp
3.1. | [onsarue 06 obuIe TEOPUH IITOMATH. 1 0 0 https://resh.edu.ru/subject/lesson/1484/start/
https://foxford.ru/wiki/matematika/ploschad
3.2. | ®opmynsl Ul TUIOIAAM TPEYTOIBHUKA, TTapajlieorpaMma 2 0 0.25 https://resh.edu.ru/subject/lesson/1492/start/
https://resh.edu.ru/subject/lesson/1493/start/
https://foxford.ru/wiki/matematika/ploschad-treugolnika
3.3. | OrHomeHwue mIomazneif TpeyroJbHUKOB C OOIMIMM OCHOBaHHEM MM 00mmiei BeicoToi. | 1 0 0.25 https://shkolkovo.net/theory/42
https://foxford.ru/wiki/mate matika/otnoshenie-ploschadei
3.4. | Beluncnenue niomaaei ciokHeIX GUTyp yepes pa3OueHne Ha YaCTH U JOoCTpoeHune. | 2 0 0.5 https://infourok.ru/ploschadi-figur-na-kletchatoy-bumage-formula-pika-1487216.html
3.5. | nomanu ¢puryp Ha KieTyaToit Gymare. 2 0 0.5 https://easy-physic.ru/ploshhadi-figur-po-formule-pika/
3.6. | Inomanu mogoOHBIX GUryp. 2 0 0.5 https://resh.edu.ru/subject/lesson/2014/start/
3.7. | Boluucienue niomaieu. 2 0.5 0.5 https://resh.edu.ru/subject/lesson/2012/start/
3.8. | 3agauu ¢ HpaKTUUECKUM COJCPIKAHUEM. 1 0 0.25 https://resh.edu.ru/subject/lesson/2013/start/
3.9. | Pemrenue 3a/1a4 ¢ MOMOIIBIO METO/a BCIIOMOTaTeIbHOM MIIOIATH 1 0 0.5 https://foxford.ru/wiki/matematika/metod-vspomogatelnoy-ploschadi
Hroro no paszngeny: 14
Pa3znen 4. Teopema ITndaropa n Havyaa TPHTOHOMETPHH
4.1. | Teopema ITudaropa, e€ noka3arenbcTBO H IPUMEHEHHE. 2 0 0.5 https://resh.edu.ru/subject/lesson/1490/start/
4.2. | O6parnas treopema ITudaropa. 2 0.5 0.5 https://skysmart.ru/articles/mathe matic/teorema-pifagora-formula
4.3. | Ompenenenne TPUTOHOMETPHUSCKUX (PYHKIIMI OCTPOro yriia, TPUTOHOMETPUUECKIE 2 0 0.25 https://resh.edu.ru/subject/lesson/2019/start/
COOTHOIICHUS B MIPSMO YTOJIBHOM TPEYTrOJbHUKE. https://resh.edu.ru/subject/lesson/2016/start/
4.4. | OcHOBHOE TPUT'OHOMETPHUIECKOE TOXKIECTBO. 2 0 0.25 https://skysmart.ru/articles/mathematic/osnovnoe-trigonometricheskoe-tozhdestvo
4.5. | CooTHOLIEHHS MEXK/TY CTOPOHAMHU B MPSIMOYTOJIBHBIX TPEYTOJIbHUKAX C yriamu B 45° | 2 0 0.25 https://resh.edu.ru/subject/lesson/2017/start/
n45° 30°u 60°
Hroro no pazngeny: 10
Pa3nenS. Yribl B okpy:KHOCTH. BnucaHHbIe H onucaHHbIe YeTbIpexyroibHuKU. KacaTeibHble k okpy:kHOCTH. KacaHue okpyxkHoOCTH.
5.1. | BriucaHHbIe U IIEHTpaNbHbIE YIIIBL, 2 0 0,25 https://resh.edu.ru/subject/lesson/2027/start/
YTOJI MEeXy KacaTelIbHOU U XOPJOH. https://resh.edu.ru/subject/lesson/2504/start/




5.2. | Yrasel Mexay XOpJlaMH M CEKYIIUMH. 2 0.25 https://resh.edu.ru/subject/lesson/2504/start/
5.3. | Brnucannble 1 ONMCaHHBIE YETHIPEXYTOIBHUKH, HX MIPH3HAKH M CBOHCTBA. 2 0.25 https://ege-study.ru/ru/ege/materialy/mate matika/vpisannyj-i-opisannyj-chetyrexugolniki-i-ix-svojstva/
5.4. | IlpumeHeHue TUX CBOWCTB NPH PEIICHHH I'€OMETPUUECKHX 3a]1ad. 5 2 https://uchitel. pro/onucanHas-HBIHCaHHAS-OKPYKHOCTH
5.5. | B3auMHoe pacnosioxeHne IByX OKpy>KHOCTEH. 1 0 https://resh.edu.ru/subject/lesson/2033/main/
5.6. | Kacanue okpyxHoCTEli. 1 0 https://resh.edu.ru/subject/lesson/2033/main/
Hroro no pazneny: 13
Pa3nen 6. [loBTopenue, 0600 eHNe 3HAHTIA.
6.1. | [loBTOpEHNE OCHOBHBIX IIOHATHH 1 METOOB KypcoB 7 1 8 Ki1accoB, 00o0OmeHne 4 0
3HaHUH.
Hroro no pasgeny: 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
9 KJIACC
Ne HaumeHoBaHMe Pa3/leioB H TeM IIPOrpaMMbl Kosinyecrso yacos JjekTpoHHbIe (UM poBbIe) 06pazoBaTe/IbHbIE pecypChl
n/n
BCEro | KOHTPOJIbHbIC | IPaKTHYeCKHe
padorsl padorsl
Pa3geu 1. Tpuronomerpusi. TeopeMbl KOCHHYCOB H CHHYCOB. Pemenue TpeyroibHUKOB.
1.1. | Onpenenenue Tpuronomerpuueckux GpyHkiuid yrios ot 0° go 180°. | 2 0 0 https://resh.edu.ru/subject/lesson/2509/main/
1.2. | KocuHyc 1 cMHYC IPSIMOTO U TYHOTO yriia. 2 0 0 https://resh.edu.ru/subject/lesson/2509/main/
1.3. | Teopema kocunycoB. (O606mEHHas) TeopeMa CHHYCOB (C paauycom | 2 0 0 https://skysmart.ru/articles/mathe matic/teorema-sinusov
ONHUCAHHOW OKPYKHOCTH). https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-
proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-928 1/re-7ad3359e-27dd-4ae0-9272-
8flce3e75ec2
1.4. | HaxoxaeHue JUIMH CTOPOH M BEIMYHUH YTJIOB TPEYTrOJIbHHKOB. 2 0 0 https://resh.edu.ru/subject/lesson/2040/main/
1.5. | ®opmyna miomann TpeyroibHUKA Yyepe3 ABE CTOPOHBI U yroi 2 0 0 https://skysmart.ru/articles/mathematic/Kak -nayti-ploshchad'-pryamougol 'nika
MEXIy HUMH.
1.6. | ®opmyna miomann 4eTHIPEXYTONbHUKA YEpPe3 €ro JHaroHalld U 2 0 0 https://www.resolventa.ru/spr/planimetry/sqf.htm
YTOJl MEXJly HUMH.
1.7. | IlpakTndeckoe mpUMeHEHHE HOKa3aHHBIX TEOPEM 4 1 0 https://www.resolventa.ru/spr/planimetry/sqf.htm
Hroro mo pasnemy 16
Paznen 2. [Ipeo6pa3oBanue mogodusi. MerpuyecKkue COOTHOLICHHUSI B OKPYKHOCTH
2.1. | IonsTne o mpeobpazoBaHUU TOTOOUS. 2 0 0 htps://infourok.ru/konspekt.uroka.geometrii/preobrazovanie.podobiya/3729454.html




2.2. | CoOTBETCTBEHHBIC 3JIEMEHTHI TOTO00HBIX QUTYD. 2 https://infourok.ru/prezentaciya-po-geometrii-na-temu-proizvedeniya-otrezkov-hord-i-sekuschih-2896250.html
https://interneturok.ru/lesson/geometry/9-klass/itogovoe-povtorenie-kursa-geometrii-za-79-klassy/tochka-vnutri-i-vne-
okruzhnosti

2.3. | Teopema 0 mpou3BeAEHUH OTPE3KOB XOPJI, TEOPEMa O Ipou3BeeHuN | 2 https://infourok.ru/prezentaciya-po-geometrii-na-temu-proizvedeniya-otrezkov-hord-i-sekuschih-2896250.html

OTPE3KOB CEKYIIUX, TEOPEMa O KBaJApaTe KacaTelIbHOM. https://interneturok.ru/lesson/geometry/9-klass/itogovoe-povtorenie-kursa-geometrii-za-79-klassy/tochka-vnutri-i-vne-
okruzhnosti

2.4. | IlpumeHeHUe B peIICHUH I'€OMETPUYSCKUX 3a/1ad 4 https://interneturok.ru/lesson/geometry/9-klass/itogovoe-povtorenie-kursa-geometrii-za-79-klassy/tochka-vnutri-i-vne-
okruzhnosti
https://infourok.ru/prezentaciya-po-geometrii-na-temu-proizvedeniya-otrezkov-hord-i-sekuschih-2896250.html

Hroro no pasneny 10

Pa3nen 3. BekTopbl

3.1. | Ompenenenne BEKTOPOB, CI0KEHNE U Pa3HOCTh BEKTOPOB, 2 https://www.yaklass.ru/p/geometria/9-klass/vektory-9232/pravila-slozheniia-i-vychitaniia-vektorov-9239/re-a4104£06-

YMHOXEHHE BEKTOpa Ha YHCJIO. 42a6-4417-ac0a-4e0c7ael7995
https://www.yaklass.ru/p/geometria/9-klass/vektory-9232/pravila-slozheniia-i-vychitaniia-vektorov-9239/re-ced6b05c-
480a-470e-aa88-721b08d27235

3.2. | ®usnueckuii u reoMeTPUUECKUIT CMBICT BEKTOPOB. 2 https://www.yaklass.ru/p/geometria/10-klass/vektory-v-prostranstve-deistviia-s-vektorami-9248/opredelenie-i-fizicheskii-
smysl-vektora-v-prostranstve-9286

3.3. | PasnoxeHune BEeKTOpa MO JIBYM HEKOJUIMHEAPHBIM BEKTOPAM. 2 https://resh.edu.ru/subject/lesson/3038/main/

3.4. | KoopauHatrsl 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. | CkanspHoe npousBeaeHNE BEKTOPOB, €0 MPUMEHEHHUE ISt 1 https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-

HAXO0XJCHHS [UIMH U YIJIOB. proizvedeni_-9222/skaliarnoe-proizvedenie-vektorov-svoistva-9526

3.6. | Peurenue 3aa4 ¢ MOMOLIBIO BEKTOPOB. 2 https://znanio.ru/pub/317

3.7. | IlpuMeHeHne BEKTOPOB I pellIeH s 3a1a4 KHHEMATUKU U 1

MEXaHUKU

Hroro no paszaeny: 12

Pa3nen 4. [lekapToBbl KOOPIAHHATBI HA NJIOCKOCTH

4.1. | HexapToBbl KOOPAMHATHI TOUEK HA MIIOCKOCTH. 1 https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/uravnenie-okruzhnosti-uravnenie-priamoi-12247/re-
bbd7dd94-cd7b-473e-b426-96ccb9cOefa3

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

4.3. | VruoBoii k03¢ GUIHEHT, TAHT€HC YTiIa HAKJIOHA, TTapauIe/IbHbIC 1 1 https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/uravnenie-okruzhnosti-uravnenie-priamoi-12247/re-

MEePHEHAUKYIISIPHBIC PSIMBbIE. bbd7dd94-cd7b-473e-b426-96ccbIcOefa3

4.4. | YpaBHEHHE OKPYKHOCTH. 1 https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/uravnenie-okruzhnosti-uravnenie-priamoi-12247/re-
67¢5a588-2bc7-4cc3-aal4-1f7de1e3b060/pe resultld=3739535245&c=1

4.5. | HaxoxneHne KOOPANHAT TOUEK IEPECEUCHUS OKPYKHOCTH H 1 https://resh.edu.ru/subject/lesson/3039/start/

TPSIMOI.
4.6. | MeTton KoOpAUHAT MPU PEIICHUHN T€OMETPHUCCKUX 3aa4. 2 https://resh.edu.ru/subject/lesson/2508/main/
4.7. | Ucnonp30BaHne MeTOa KOOPANHAT B IPAKTUUYECKHUX 3aJa4ax 2 https://resh.edu.ru/subject/lesson/2508/main/




Hroro no paszgeny: 9

Pa3znen S. IIpaBuiibHbIe MHOTOYT0JILHUKH. JIJTHHA OKPY/KHOCTH M ILUIOIAAL KPyra. Berunciaenne niaomanei

5.1. | IlpaBuibHbBIE MHOTOYT OJIbHUKH, BBIYMCIICHUE X DJIEMEHTOB. 1 0 0 https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/pravilnye-mnogougolniki-9246/re-
983bb30£-8304-4d02-a739-40bb351cb45d

5.2. | Uncno p u JUIMHA OKPY’KHOCTH. 1 0 0 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. | JlnuHa 1yru OKPYKHOCTH. 1 0 0 https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/dlina-okruzhnosti-ploshchad-
kruga-9494/re-80ba7b3a-e82c-4b90-b115-ed6027b17826

5.4. | Pagnannas mepa yria. 1 0 0 https://resh.edu.ru/subject/lesson/4733/conspect/

5.5. | Ilmomank Kkpyra v €ro 3JIeMEHTOB 2 0 0 https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/dlina-okruzhnosti-ploshchad-

(CeKTOpa M CerMeHTa). kruga-9494/re-80ba7b3a-e82c-4b90-b115-ed6027b17826

5.6. | Beruncienue miomasnei Guryp BKIOYAOMIMX JIEMEHTHI KpyTa. 2 0 0 https://resh.edu.ru/subject/lesson/2512/start/

Hroro 1o paszaeny: 8

Pazneu 6. [IBuKeHHsI TIIIOCKOCTH

6.1. | TToHsiTHE O ABMIKESHHUHU MIOCKOCTH. 1 0 0 https://www.yaklass.ru/p/geometria/9-klass/dvizhenie-10434/poniatie-dvizheniia-simmetriia-10437/re-150d4 afe-9334-
462c-abe7-22a9b9b43f10

6.2. | TapayuienbHBIN TEpeHOC, TIOBOPOT U CUMMETPHSL. 1 0 0 https://www.yaklass.ru/p/geometria/9-klass/dvizhenie-10434/parallelnyi-perenos-i-povorot-9251/re-35537b4b-fe94-48de-
8388-56489b9264¢2

6.3. | Ocu u ueHTpsI CUMMETpPHUU. 2 0 0 https://resh.edu.ru/subject/lesson/2010/main/

6.4. | Ipocreiimme npuMeHeHHs B PSIICHUN 3a/1a4. 2 0 0 https://infourok.ru/urok-po-matematike-dlya-klassa-pravilnie-mnogougolniki-reshenie-zadach-1178089.html

Hroro no pasaeny: 6

Pasnen 7. [loBTopenue, 0000menue, cCHCTeMATH3AL M 3HAHU I

7.1. | IloBTOpeHHE OCHOBHBIX TOHSTUH M METOIOB KypcoB 7—9 Kiaccos, 0.5 0 0 https://infourok.ru/issledovatelskaya-rabota-po-matematike-na-temu-obobshenie-i-sistematizaciya-uchebnogo-materiala-

00001IeHNe U CHCTeMATU3alNs 3HAHHH. kursov-7-9-klassov-4314350.html

https://interneturok.ru/lesson/algebra/9-klass/itogovoe-povtorenie-kursa-algebry-9go-klassa/povtorenie-i-sistematizatsiya-
kursa-algebry-7-9-klassa-preobrazovanie-vyrazheniy

7.2. | Hpocreiimme reomerpudeckne GUTypbl U KX CBOHCTBA. 0.5 0 0 https://resh.edu.ru/subject/lesson/7285/conspect/

7.3. | U3Mepenne reoMeTpuueCcKuX BEIUUYNH. 0.5 0 0 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. | TpeyronbHuku. 0.5 0 0 https://resh.edu.ru/subject/lesson/2040/start/
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. | IlapannenbHble U NEPIECHANKYISPHBIE IPSAMBIE. 0.5 0 0 https://www.yaklass.by/p/matematika/5-klass/nagliadnaia-geometriia-12325/parallelnye-i-perpendikuliarnye-priamye-
12353




7.6. | OKpyKHOCTb M KPYT. 0.5 https://www.yaklass.ru/p/geometria/9-klass/dlina-okruzhnosti-i-ploshchad-kruga-9241/dlina-okruzhnosti-ploshchad-
kruga-9494/
7.7. | I'eomeTpuyecKue IMOCTPOCHHUS. 0.5 https://infourok.ru/urok-okruzhnost-geometricheskie-postroeniya-4502905.html
7.8. | Yrusl B OKpYKHOCTH. Brincanusle 1 onucanHble OKPYKHOCTH 0.5 https://interneturok.ru/lesson/geometry/8 -klass/effektivnye-kursy/okruzhnost-i-mnogougolniki-chast-2-tsentralnye-
MHOTOYTOJIbHUKOB. vpisannye-i-opisannye-ugly
7.9. | Ilpsimast ¥ OKPY’>KHOCTB. 0.5 https://resh.edu.ru/subject/lesson/3036/main/
7.10. | YersipéxyronpHuku. Brincannsie n onucanubie 0.5 https://www.yaklass.ru/p/geometria/8-klass/okruzhnost-9230/vpisannaia-i-opisannaia-okruzhnosti-9244/re-5¢73536¢-
YeTBIPeXyTrodbHUKH. 3e29-4b74-ae2b-d6972dadd2ac
https://www.yaklass.ru/p/geometria/8-klass/okruzhnost-9230/vpisannaia-i-opisannaia-okruzhnosti-9244/re-2ace242a-
389d-494a-ac13-30973968caf9
7.11. | Teopema Ilndaropa n Hauama TpuroHomerpuu. Pemenne obmmx 0.25 https://resh.edu.ru/subject/lesson/7314/conspect/
TPEyTroJIbHUKOB. https://resh.edu.ru/subject/lesson/2040/main/
7.12. | IlpaBuabHBIC MHOTOYTOJIBHUKH. 0.25 https://resh.edu.ru/subject/lesson/2037/start/
7.13. | IIpeoOGpa3zoBaHus MIOCKOCTH. 0.25 https://resh.edu.ru/subject/lesson/5731/start/22407/
7.14. | Aenxenns. ITogodue. Cummerpusi. 0.25 https://resh.edu.ru/subject/lesson/3138/start/
7.15. | Ilnomans. Beraucnenune rromaneit. [Lnomann nogoOHbIX Guryp. 0.5 https://resh.edu.ru/subject/lesson/2013/main/
https://resh.edu.ru/subject/lesson/1484/main/
7.16. | JlekapToBbI KOOPAWHATHI HA MIOCKOCTH. 0.25 https://resh.edu.ru/subject/lesson/6921/conspect/
7.17. | BekTopsl Ha MIOCKOCTH 0.25 https://resh.edu.ru/subject/lesson/2507/main/
HWroro no paszneny: 7
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YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UISA YYEHUKA

7 KJIACC

Mepznsik A.T'., Ilonouckuii B.b., AAxkup M.C.; non penakuueit [lononsckoro B.E., 'eomerpus,”7 kiacce,
OO01ecTBO ¢ orpaHnyeHHOM oTBeTcTBeHHOCThIO "M3narensckuii ienTp BEHTAHA-I'PA®"; AknmonepHoe
obmectBo "M3marenscTBo [IpocBenienue";

BBenure cBO# BapuaHr:

8 KJIACC

Mepznsik A.T'., Tlonsxos B.M.; non penaxiueit [Togonsckoro B.E., ['eometpus, 8 kmacc, ObiiectBo ¢
orpaHn4YeHHOI oTBeTCTBeHHOCThIO «M3naTensckuii nentp BEHTAHA-I'PA®y; AkiinonepHoe 00111ecTBO
«M3narenscTBO [Ipocsemenuey ;

Brenure cBOM BapHuaHT:

9 KJIACC

Mepsnsik A.T'., TonskoB B.M.; mox penakiueit [Togonsckoro B.E., 'eomerpus, 9 knacce, O6mecTBo ¢
oTpaHWYeHHOU 0TBeTCTBeHHOCThIO «M3maTensckuii mentp BEHTAHA-I'PA®y»; AkiinonepHoe 00111ecTBO
«M3narenbcTBO [IpocBemenuey ;

BBenurte cBOM BapuaHT:

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

7 KIIACC

I'eomeTpust: 7 kacc: MMIAKTHYECKUE MaTepHUaIIbl: COOPHHUK 3a/1a4 M KOHTPOJIbHBIX padoT/ A.I'. Mep3isk,
B.B. Iomouckuii, M.C. fAxup. — M.: Bearana —I"pad.

I'eometpus : 7 knacc: meroaudeckoe nmocoodue / E.B. bytiko, A.I'. Mepssik, B.b. ITononckuit, M.C. Skup. —
M.: Benrana —I'pad. MaremaTuka. 7 knacc. Beepoccuiickue nposepounsie pabotsl. byniko E.B. BEHTAHA -
I'PAD, xopnopanus "Poccuiickuii yaeOHUK"

8 KJIACC

I'eomerpus: 8 kinace: AMIAKTUYECKUE MaTepHalibl: COOPHUK 3a/1a4 U KOHTPOJILHBIX pabo1/ A.I'. Mep3msk,
B.b. Tonouckuii, M.C. Sxup. — M.: Benrana —I"pac.

I'eomerpus: 8 kinace: metoauueckoe nocodue / E.B. bymko, A.I'. Mep3msik, B.b. [lononckuii, M.C. Sxup. —
M.: Benrana —I'pad.

9 KJIACC

I'eomerpus: 9 kiacc: qUIaKTHUECKUE MaTepuallbl: COOPHUK 33aJa4 M KOHTPOJbHBIX padoT/ A.I'. Mep3isk,
B.b. ITonouckuii, M.C. Sxup. — M.: Bentana —I'pag.

I'eomerpus: 9 knacc: Mmetoguueckoe nocodue / E.B. bynko, A.I'. Mep3msk, B.b. ITononckuit, M.C. Sxup. —
M.: Benrana —I'pad

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU HHTEPHET

7 KIIACC

https://www.yaklass.ru/
https://resh.edu.ru/



https://uchi.ru/
http://www.fcior.edu.ru/

8 KJIACC

ttps://www.yaklass.ru/
https://resh.edu.ru/
https://uchi.ru/
http://www.fcior.edu.ru/

9 KJIACC

ttps://www.yaklass.ru/
https://resh.edu.ru/
https://uchi.ru/
http://www.fcior.edu.ru/



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIbBHOI'O ITPOLECCA

YYEBHOE OBOPYJIOBAHHUE

. IMHENKa KJIaCCHas

. TPEYroJIbHUK KJIaCcCHBIH (45°, 45°)
. TPEYroJIbHUK KiaccHbIi (30°, 60°)
. TPAHCTIOPTUP KJIACCHBII

. IMPKYJIb KJIACCHBIN

. Habop KITaCCHOTO MHCTPYMEHTA

. pyneTka

. MeJ1 OeJIbIi

O 0 9 N Lt A W N~

. M€JI [IBETHOM

MOJENH ISl U3yYEHUS] TEOMETPUUYECKUX (DUTYp — YaCTH LIEJIOTO Ha Kpyre, TPUTOHOMETPUYECKUM KpyT,
cTepeoMeTpruyeckuii Habop, HabOPbI FEOMETPUUECKUX MOJIENeH U (GUTYp ¢ pa3BEPTKOI;

MeYaTHbIE MaTepUalbl IS pa3/lay Ha ypoKaX — HOPTPEThI BBIAAIONMIMXCS YUEHBIX B 00JJaCTH MaTeMaTUKU,
JUIaKTUYECKHUEe MaTepUabl Mo anredpe v reoMeTprn, KOMIUIEKTHI TaOIHII.

OBOPYJOBAHME JUIs1 TPOBEAEHUSA TIPAKTUYECKUX PABOT

TEXHUYECKUE CPECTBA 00YUEHHUS: KOMITBIOTEp MPENoiaBaTeisi, MyJIbTUMEAUMHBIN POEKTOP,
WHTEpPaKTUBHAs JOCKa.
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