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HOACHUTEJBHAS 3AIIMCKA
OBLIASA XAPAKTEPUCTUKA YYEBHOI'O KYPCA

Pabouas nporpamma o yueoHomy Kypcy "['eomerpus” mist oOydarommxcs 9 kinaccos
pazpaboTtana Ha ocHOBe DeepanbHOro rocy1apcTBEHHOI0 00pa30BaTENbHOIO CTaHAapTa
OCHOBHOT0 00111er0 00pa3oBaHusl ¢ yUETOM U COBPEMEHHBIX MUPOBBIX TPEOOBAHMIA,
IPEIbABISEMBIX K MATEMAaTHUYECKOMY 00pa30BaHUIO, U TPAAULIUN POCCUIICKOTO 00pa3oBaHmUs,
KOTOpBIE 00ECIICUNBAIOT OBJIAJICHUE KIIFOUEBBIMH KOMITETEHIMSIMHU, COCTABIISIOIIMMU OCHOBY JJIsI
HEMPEPHIBHOTO 00pa30BaHMs U CAMOPA3BHUTHUS, a TAKXKE LEJIOCTHOCTh OOIIEKYIBTYPHOTO,
JMYHOCTHOTO M [TO3HABATEJIBHOIO Pa3BUTHS 00yyaromuxcs. B mporpamme yureHsl uaeu u
nosiockeHust KoHnenmuu pa3BuTs MareMaTuieckoro oopasoBanus B Poccuiickoii @eneparum.
B snoxy uudposoii Tpanchopmannu Beex cep uenoBeueckoi AeSITENbHOCTH HEBO3MOKHO
CTaTh 00pa30BaHHBIM COBPEMEHHBIM UEJIOBEKOM 0e3 0a30BOi MaTEeMaTHUECKOM MOITOTOBKH.
Vke B LIKOJIE MaTEMATUKA CIYKUT ONOPHBIM MPEIMETOM JJI U3YUEHUS CMEXHBIX JUCHUIUINH, a
MOCJIE HIKOJIBI PEATbHON HE0OX0AMMOCTBIO CTAHOBUTCS HEMPEPBIBHOE 00pa3oBaHKE, YTO
TpeOyeT MOIHOIIEHHOM 0a30B0i1 00111e00pa30BaTeNbHOM MOATOTOBKU, B TOM YHCIIE U
MaTEMaTH4ECKOM.

D710 00yCIOBIEHO TEM, YTO B HAIIIHM JHU PACTET YUCIO MPOQECCHil, CBSI3aHHBIX C
HETNOCPE/ICTBCHHBIM MPUMEHEHNEM MaTEMAaTUKH: U B c(hepe SIKOHOMHKH, U B OM3HECE, U B
TEXHOJOTMYECKHUX 00acTAX, U Jaxke B TyMaHUTapHbIX chepax. Takum o6pazom, Kpyr
IIKOJIBHUKOB, JUIsl KOTOPBIX MAaTEMAaTHKa MOKET CTaTh 3HAYUMBIM MIPEAMETOM, PACIIUPSIETCS.
[TpakTHyeckast Moje3HOCTh MaTEMATUKU 00YCIIOBIIEHA TEM, YTO €€ MPEAMETOM SBIISIOTCS
(dyHIaMEHTAIBHBIE CTPYKTYPHI HAIIIETO MHUPA: TIPOCTPAHCTBEHHBIC (POPMBI U KOJTMICCTBCHHBIC
OTHOLLIEHHUS OT IPOCTENUIINX, YCBAUBAEMBIX B HEIIOCPEICTBEHHOM OIIBITE, /10 JOCTATOYHO
CJIOKHBIX, HEOOXOAMMBIX ISl pa3BUTHUS HAYYHBIX M MPUKIAIHBIX Ulel. be3 KOHKpeTHbIX
MaTeMaTUYeCKUX 3HAHUH 3aTPyAHEHO TIOHMMAaHHUE IPUHIUIIOB YCTPOMCTBA U UCIIOJIb30BAHUS
COBPEMEHHOM TEXHUKH, BOCIIPUATHE U UHTEPIIPETALIUS Pa3HOOOPa3HON COLUAIbHOM,
HKOHOMUYECKOM, TOTUTHYECKON nHpopmarmu, ManodPpeKTHBHA MOBCEIHEBHAS MTPaKTUYECKas
JesATeTbHOCTh. KaXXJoMy 4eT0OBEeKY B CBOEH YKU3HU MPUXOJAUTCS BBITIOIHATH PACUETHI U
COCTaBIISITh AITOPUTMBI, HAXOUTh U IPUMEHATH ()OPMYIIbI, BIaI€Th TPAKTHUYECKUMU TPUEMaMU
T€OMETPUUYECKUX U3MEPEHUHN U TTOCTPOCHUH, UNTaTh HH(POPMAIIHIO, TPEJCTABICHHYIO B BUJIE
TaONUII, AUarpaMM U TpadUKOB, )KUTh B YCIOBUSX HEONPEIEIEHHOCTH U TIOHUMATh
BEPOATHOCTHBIN XapaKkTep CIIy4alHbIX COOBITHII.

OaHOBpEMEHHO C pacuipeHreM chep NPUMEHEHHs] MaTeMaTHKH B COBPEMEHHOM
oO1ecTBe Bc€ O0Jiee BaXKHBIM CTAHOBUTCSI MATEMATHYECKUN CTHIIb MBITIUICHHUS], TTPOSIBIISIOIIANCS
B ONpeJIEIEHHBIX YMCTBEHHBIX HaBbIKaX. B mpoiiecce u3yueHust MaTeMaTHKU B apCeHall TPUEMOB
¥ METOJIOB MBITIUICHHSI YE€TIOBEKA €CTECTBEHHBIM 00Pa30M BKIIFOUAIOTCS MHAYKITUS U JACTYKIIHS,
0000111eHIe ¥ KOHKPETU3aIlusl, aHAIIU3 U CUHTE3, KIIaCCU(UKAIIHS U CUCTeMaTHU3aIIHs,
abcTtparupoBaHue U aHaIOTusl. OOBEKTH MATEMATHYECKUX YMO3AKITIOUEHUH, TIPaBUIa UX
KOHCTPYHPOBAHUSI PACKPBHIBAIOT MEXaHU3M JIOTUYECKHUX TIOCTPOCHHUH, CTIOCOOCTBYIOT BBIPAOOTKE
yMeHHs POpMYyITUPOBaTh, 00OCHOBBIBATh U JJOKA3bIBATh CY)K/IEHUS, TEM CAMBIM Pa3BUBAIOT
JIOTUYECKOEe MBINUIeHre. Bemyas poias npuHAAIEKUT MaTEMaTHKE U B (DOPMHUPOBAHUH
AITOPUTMHUYECKON KOMIIOHEHThI MBIIIVIEHHUS] U BOCIIUTAHUM YMEHUN IEHCTBOBATH 110 33JJaHHBIM
aJToOpUTMaM, COBEPIIIEHCTBOBATh M3BECTHHIE M KOHCTPYHPOBATh HOBBIE. B mporiecce pemenus
3a/1a4 — OCHOBOM yueOHOU JEITeTbHOCTH Ha YPOKAaX MaTEeMAaTUKH — Pa3BUBAIOTCS TaKXKe
TBOpYECKasl U TIPUKJIAHAS] CTOPOHBI MBIITUICHHUS.

OOyueHne MaTeMaTHKE TAET BO3MOXKHOCTh Pa3BUBATh y 00YYAIOIINXCS TOUHYIO,
paloHaIbHYI0 U HHPOPMATUBHYIO peub, YMEHUE OTOMpATh HauOoJee MOAXOASIINE SI3bIKOBBIE,
CUMBOJINYECKUE, rpadruecKue CpeCTBA sl BRIPAXKCHUS CYKICHUN U HATTSAHOTO UX
IIPEJICTaBICHHUS.

Heo0xoauMbiM KOMIIOHEHTOM 0011Iei KyJIbTYyphl B COBPEMEHHOM TOJIKOBAHUU SIBJISIETCS
o011ee 3HAKOMCTBO C METOZAMH MTO3HAHUS AEHCTBUTEIHLHOCTH, MPEACTABICHUE O IPEIMETE U
METO/1aX MAaTEMATUKH, X OTJIMYUNA OT METOJIOB APYTUX €CTECTBEHHBIX U TYMAaHUTAPHBIX HAYK,



00 0COOCHHOCTSAX MPUMEHEHHUS MATEMATUKU JJIS1 pEILICHHS HAyYHBIX U MPUKIATHBIX 3371a4.
Taxum 00pa3oM, MaTeMaTuyeckoe 0Opa3oBaHne BHOCHT CBOW BKJIaJ B (hOpMUpOBaHHE OOIIEH
KyJIbTYpPBI 4EJIOBEKA.

W3ydenne MaTeMaTHKHU TaKXKe CIIOCOOCTBYET ACTETUYECKOMY BOCITUTAHUIO YEIIOBEKA,
IIOHMMAHHIO KPAacOThI U U3SI1ECTBA MAaTEMaTUYECKHUX PACCYKIACHUM, BOCIPUATHIO
reoMeTpruIecKux (HopM, YCBOCHUIO HJIEH CUMMETPHUH.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

«MareMaTuKy yXe 3aTeM yUUTh HaJl0, YTO OHA YM B MOPSAOK IPUBOIUT, — IHUCAI BEIUKHUI
pycckuil yueHsiii Muxaun BacuibeBud JIoMmoHOCOB. I B 3TOM COCTOUT OAHA W3 ABYX LeJieil
00y4eHHsI FEOMETPUH KaK COCTaBHOM 4acTW MaTEMAaTUKU B LIKOJIE. DTOM LIEIU COOTBETCTBYET
Jl0Ka3aTesbHas JIMHUSA NpenoaaBanus reomerpun. Crienys npeacTaBieHHoN padoueit
[IporpaMMe, HauMHasi C CEAbMOI0 Kjlacca Ha ypoKaxX FeoMeTpUU 00ydaroIuics yunTcs
IIPOBOAMTH J0KA3aTEIbHBIE PACCYKACHUS, CTPOUTH JIOTHYECKUE YMO3aKIOUEHHUs, T0Ka3bIBATh
VCTUHHBIE YTBEPKJIEHUSI U CTPOUTH KOHTPIIPUMEPHI K JIO)KHBIM, IPOBOJIUTH PACCYKIACHUS OT
«TPOTUBHOIO», OTJIMYATh CBOWCTBA OT IPU3HAKOB, (HOPMYIUPOBATH OOpaTHBIE YTBEPHKICHUS.
VY4eHuK, OBIaI€BIINN UCKYCCTBOM PacCyKaTh, Oy/1€T IPUMEHATDH €r0 U B OKpPY Karolen
KU3HU.

Kak nucan reomerp u nenaror Uropes @enoposny llapeiruy, «roasmu,
IIOHMMAIOIIMMH, YTO TaKOE I0KA3aTeIbCTBO, TPYAHO U JaKe HEBO3MOKHO MaHUITyJINPOBaThy». 1
B 9TOM COCTOMT Ba)KHOE BOCIIUTATENIbHOE 3HAUEHUE U3YUYEHUsI TEOMETPUH, IIPUCYILIEE UMEHHO
OTEUYECTBEHHON MaTEMaTUYECKOH 1IKoje. BMecTe ¢ TeM aBTOpBI IpOrpamMmsl IIPEIOCTEPETAIOT
YUUTENS OT U3JIUIIHETO (popMalin3Ma, 0COOEHHO B OTHOLLIEHUH Hayall U OCHOBaHUI r€OMETPUH.
@®panny3ckuil Matematuk JKaH J[beTIOHHE 110 3TOMY IIOBOAY BbICKa3ayics Tak: «HTo kacaeTcs
JIIIMKaTHON MpoOJIeMbl BBEIEHUS «aKCUOM», TO MHE Ka)KETCsl, UTO Ha MEPBBIX MOpax HY’KHO
BOOOIIIE U30€eraTh MPOM3HOCUTH caMo 3TO clioBO. C Ipyroii ke CTOPOHBI, HE CIeIyeT yIyCKaTh
HU OJTHOW BO3MOKHOCTH JaBaTh IPUMEPHI JOTUYECKUX 3aKJIFOUEHUH, KOTOpBIE KyAa B O0bIlei
MeEpe, YEM U1 AKCUOM, SIBIIIIOTCS UCTUHHBIMU U €IMHCTBEHHBIMU JBUTATEISIMU
MaTEeMaTHUYECKOTO MBIIIJICHHSD.

Bropoii nenb10 n3ydyeHns TeOMETPUN SBJISETCS UCIIOJIB30BAHNE €€ KaK MHCTPYMEHTA MpU
pELIeHNH KaK MaTeMaTH4YeCKUX, TaK U MPAaKTUYECKUX 3a/1a4, BCTPEUAIOLUXCS B peaIbHON
KHU3HU. OKOHUUBIINN KypC T€OMETPUH IIKOJIBHUK JOJKEH OBITh B COCTOSTHUM ONPEAETUTh
reOMETPHUUECKYIO QUTYPY, ONUCATh CIOBAaMH JaHHBIA 4EPTEK WM PUCYHOK, HAWTH IIOIAb
3eMeJIbHOT0 Y4acTKa, pacCUYUTaTh HEOOXOIUMYIO JJTUHY ONTOBOJIOKOHHOTO Kalels uin
TpeOyemble pa3Mephl rapaxa AJi aBTOMOOUII. DTOMY COOTBETCTBYET BTOPasl, BBIUNCIUTEIbHAS
JIMHMS B U3yUYEHUHU IT€OMETPUH B 1IKOJ€E. [laHHAs MpaKTUdecKas JINHUSA SBIISETCS HE MEHEe
BakHOM, ueM nepBas. Emé [lnaton npeanuceiBai, 4tods! «rpaxnane [IpekpacHoro roposa Hi B
KOEM CJIydae He OCTaBJISLIM T€OMETPHUIO0, BE/Ib HEMAJIOBAXHO J1aXke M000YHOe e€ MPUMEHEHHE —
B BOGHHOM JeJie /1a, BIIPOYEM, U BO BCeX HayKaxX — JUIs JYYIIEro UX YCBOCHHS: Mbl BEb 3HAEM,
Kakasg OECKOHEeuHas pa3HuIla CyIIECTBYET MEX/y YeIOBEKOM MPUYACTHBIM K T€OMETPUU U
HENPUYACTHBIM». [IJIs1 3TOr0 yUHUTEII0 peKOMEHIYEeTCsl MOI0MPaTh 3aJaul PAKTHYECKOTO
XapakTtepa JUIsl pacCMaTpUBAEMbIX TEM, YUUTh I€TE€H CTPOUTh MATEMaTHYECKHE MOAEIN
pEAIbHBIX JKU3HEHHBIX CUTYallUi, IPOBOAMUTDH BBIYKMCIEHUS U OLICHUBATh a/IEKBaTHOCTh
MOJTy4EeHHOT 0 pe3ynbrara. KpaiiHe BaKHO MOAYEPKUBATh CBS3U FEOMETPUH C APYTUMU
npeaMeTaMi, MOTUBUPOBATh UCIIOJIb30BATh OMPEAEICHHS TEOMETPHUECKUX (UTYP U OHATHH,
JEMOHCTPUPOBATh IPUMEHEHHUE MOTYYEHHBIX YMEHUI B (U3UKE U TEXHUKE. DTU CBSA3H Hanbosee
ApKO BUJHBI B TeMax «Bekropb», « TpuroHomerpuieckie COOTHOLIEHUs, «MeToa KOOpAUHAT
u «Teopema ITudaropar.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE
Cornacno yuebHOMY TuTaHy B 9 Kiacce u3yvaercst yaeOHbIN Kypc «['eomeTpus», KOTOpbIi
BKJIIOUYAET CIICTYIOIIIE OCHOBHBIC pa3/ienbl coaepkanust: «I eomerpudeckne GuUrypsl u ux
CBOMCTBa», «3MepeHne reoMeTpUUeCKUX BETUUUHY, a TaKkKe «JleKapTOBbI KOOPAUHATHI HA



IUIOCKOCTHY, «BekTopb», «/IBrkenns rmiockoctu» u «IIpeodpasoBanus mogodus». YueOHbIH
IUTaH MPeyCMAaTPUBACT U3yUeHHE TeOMETPUH Ha 6a30BOM YPOBHE UCXO U3 68 yueOHBIX 4acoB
B y4eOHOM TO1Iy.

COJAEPKAHUE YYEBHOI'O KYPCA "TEOMETPHUA"
Pa3nes 1. Tpuronomerpus. Teopembl KOCHHYCOB M CHHYCOB. PelieHue TpeyrojibHMKOB
(164)
Cunyc, kocunyc, Tanresc yriaos ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE TOKIAECTBO.
DopMyJIbl IPUBEACHMUS.
Pewenne tpeyronsHukoB. Teopema KOCMHYCOB U TEOpeMa CUHYCOB. PellieHne npakTnyeckux
3aJa4 ¢ UCIIOJIb30BAHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB.
Pazgen 2. [IpeoGpa3zoBanue noaodusi. MeTpuieckne COOTHOIEHHUS B OKPYkHOCTH (104)
ITpeoOpa3zoBanue noxodus. [1o1o0ue cOOTBETCTBEHHBIX JIEMEHTOB.
Teopema 0 pou3BeACHUN OTPE3KOB XOP/1, TEOPEMBI O IPOU3BEIEHUHN OTPE3KOB CEKYLIHX,
TeopeMa O KBaJlpaTe KacaTeJIbHOM.
Pa3nen 3. Bektopbl (124)
Bekrop, 1nuHa (Moysb) BEKTOpa, COHAPaBIEHHbIE BEKTOPBI, IPOTUBOIIOIO0KHO HAallpaBJIeHHbIE
BEKTOPbI, KOJUITMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONIEPALIMH HAJ] BEKTOPaMHU.
Pa3noxeHne BeKkTOpa 1Mo 1ByM HEKOJUIMHEApHBIM BekTopaM. KoopanHatel BekTopa. CkajsipHOe
IIPOU3BE/IEHNE BEKTOPOB, IPUMEHEHUE JIJIsl HAXOKICHUS JITUH U YTJIOB.
Pa3nen 4. lekapToBbI KOOPAMHATHI HA MJI0CKOCTH (94)
JlexapToBbl KOOPAMHATHI Ha MIJIOCKOCTU. Y paBHEHUS MPSAMOU U OKPY>KHOCTH B KOOpJMHATAX,
IIEPECEUCHUE OKPYKHOCTEN U NPAMBIX. MeTO KOOPAMHAT U €r0 IPUMEHEHHUE.
Pa3nes 5. [IpaBuiibHbIe MHOTOYT0JIbHUKH. J[JINHA OKPY’KHOCTH U IUIOIIAAL KPYra.
Bouruncienue miiomanei (84.)
[TpaBuiIbHBIE MHOTOYTOJIBHUKH. J{TMHA OKpyKHOCTH. ['pajtycHas u paguaHHas Mepa yria,
BBIUNCJIEHHE JUIMH QYT OKpy>kKHOCTel. [lnomanp kpyra, cektopa, CerMeHTa.
Pa3nen 6. IBu:keHus miockoctu (64.)
JIBM>KEHUS MII0CKOCTU U BHYTPEHHUE CUMMETPHH QUTYD (J1€MEHTapHBIE ITPEICTABICHHS).
[TapannensHbId iepenoc. [1oBopoT.
Pa3nen 7. [loBTOpenue, 060011eHne, cUcTeMAaTH3AMA 3HAHUI (74)

INJIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIbTATBI

OcBoenne yueOHoro Kypca «I'eomeTpus» T0KHO 00ecredynBaTh JOCTH)KEHUE Ha YPOBHE
OCHOBHOT'0 00111eT0 00pa30BaHus CIeNYIOIUX JUYHOCTHBIX, METAPEAMETHBIX U MPEIMETHBIX
00pa3oBaTeNbHbIX PE3YyJIbTAaTOB:
JIMYHOCTHBIE PE3YJIbTATHI
JIMYHOCTHBIE Pe3yIbTAThl OCBOCHHUS MIPOTrPaMMBbl yueOHOro Kypca «I eomeTpus»
XapaKTePHU3YIOTCS:
IIarproTHYeckoe BOCIIUTAHNE:
IMMPOABJICHUEM UHTEPECA K ITPOIIIIOMY U HACTOALIEMY pOCCHﬁCKOﬁ MaT€MaTuKH, HEHHOCTHBIM
OTHOILIEHHEM K JOCTHKEHHUSIM POCCHICKMX MaTEMaTUKOB U POCCUICKON MaTeMaTHYeCKOU
IIKOJIBI, K UCITOJIB30BAHHUIO 3THUX )IOCTI/I)KGHI/Iﬁ B IPYIUuX HayYKax U NPUKIIaJHBIX C(i)ean.
I'pazknaHckoe M JyXOBHO-HPABCTBEHHOE BOCIIMTAHMe:
TOTOBHOCTBIO K BBITTOJTHEHHUIO 00s13aHHOCTEH IpakTaHMHA U PeaTi3alliy €To Mpas,
NPECTaBICHUEM O MATEMAaTHYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3IMYHbBIX CTPYKTYP,
SIBJICHHH, IPOTIEAYP TPAXKTAHCKOTO 0011ecTBa (BBIOOPHI, OMTPOCHI U TIP.); TOTOBHOCTBHIO K
06CY)KIICHI/IIO ITHYCCKHUX HpOGHGM, CBA3aHHLBIX C MPAKTHUYCCKUM IMPUMCHCHUCM IIOCTI/I)KCHI/Iﬁ
HAyKH, OCO3HAHHEM Ba)KHOCTU MOPAIbHO-ITHUECKUX MPUHIUIIOB B JEATEIBHOCTH YUEHOTO.
TpyaoBoe BocnuTaHue:



YCTaHOBKOW Ha aKTUBHOE YYaCTHE B PEUICHUU MPAKTHUYECKUX 33]]a4 MaTeMaTHUECKOM
HaNpaBJICHHOCTH, 0OCO3HAHHEM BaKHOCTH MaTEMAaTUYECKOr0 00pa3oBaHUs Ha MPOTSHKEHUH BCEH
KHM3HHU JIJIS1 yCIIEITHOM MPO(eCCHOHATBHOM eSITeNbHOCTH U pa3BUTHEM HEOOXOMMBIX YMEHUIA;
OCO3HAHHBIM BHIOOPOM U TIOCTPOCHUEM HHIUBUAYATLHON TPASKTOPHH 00pa30BaHUs U
KM3HEHHBIX TUIAHOB C YYETOM JINYHBIX HHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEH.
JcTeTnyecKoe BOCHUTAHUE!

CIIOCOOHOCTBIO K IMOIIMOHAIBHOMY M 3CTETHYECKOMY BOCIIPUSATHIO MATEMAaTHIECKUX OOBEKTOB,
3aja4, peleHuil, pacCcyKJIeHUN; YMEHHUIO BHIETh MaTeMaTHUYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE.

LleHHOCTH HAYYHOT'0 O3HAHUS:

OpPHEHTALeH B IEATEIHHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX NPEICTAaBICHUH 00
OCHOBHBIX 3aKOHOMCPHOCTAX pa3BUTUA YCIIOBCKA, IPUPOAbI U O6IJ.I€CTB21, IIOHUMAaHUEM
MaTeMaTU4eCKON HayKH KaK c(hepbl 4YeITOBEUSCKOM eI TENbHOCTH, 3TAIlOB €€ Pa3BUTHS U
SHAYUMOCTHU JIA pa3BUTUA HUBUIIU3ALIUH

OBJIAJICHHUEM SI3bIKOM MaTEMaTUKH U MaTEMaTHYECKON KyJIbTYPOi Kak CpeICTBOM NO3HAHHS
MHpa; OBJIAACHUCM HpOCTeI;'IHII/IMPI HaBBIKaAMH HCCHCI{OB&TGHLCKOﬁ ACATCIIbHOCTH.
dusznyeckoe BOCMUTAHUE, (POPMHPOBAHUE KYJIbTYPhI 3/I0POBbSI M IMOLHOHAIBHOTO
Os1aronoJry4yus:

TOTOBHOCTBIO IPUMEHATh MATEMaTUYECKUE 3HAHUS B MHTEPECaX CBOETO 3/J0POBbBS, BEICHHS
3I0pOBOT0 00pa3a KU3HU (30POBOE MUTAHUE, COATTAHCUPOBAHHBIN PEKHUM 3aHSATHIA U OT/IbIXA,
peryispHas pu3ndecKasi akTUBHOCTb );

c(hOpPMHUPOBAHHOCTHIO HaBBIKA PEQIICKCHH, TPU3HAHIUEM CBOETO IMpaBa Ha OMIMOKY M TAaKOTO Ke
npaBa Jpyroro 4esioBeKa.

JK0JI0rHYeCcKOoe BOCITHTAHME:

OpHUEHTaIlMeH Ha MPUMEHEHUEe MaTeMaTHYeCKUX 3HAHUHM JIJIs pelieHus 3a/1a4 B 001acTu
COXPAaHHOCTH OKPY)KaIOHIGﬁ CpCabl, INTaHWUPOBAHHWA IMOCTYIIKOB U OLICHKHU X BO3MOXKHBIX
NOCJEICTBHUM JUIs OKpY’KaloIlen cpebl;

OCO3HAHMEM III00aTFHOTO XapaKTepa IKOJOTHUECKUX POOIIeM U IyTeH X PEeIIeHHSI.
JIn4HOCTHBIE pe3yJIbTaThl, 00ecneYuBaIOLIHE AAANTALNIO 00YUYaI0LIerocs K
HU3MEHSIOIIHUMCS YCJIOBHAM COLMAIbLHON U MPUPOIHOM cpelbl:

— TOTOBHOCTBIO K JICHCTBHSM B YCIOBUSAX HEONPEIEIEHHOCTH, MTOBBIIIEHUIO YPOBHS CBOEH
KOMIIETCHTHOCTH YCPE3 NPAKTUICCKYIO JCATCIBbHOCTH, B TOM YHUCJIC YMCHUC YUUTHCA Y
JpYTUX JIO/IeH, TPHOOpETaTh B COBMECTHOM IEATETbHOCTH HOBBIE 3HAHUS, HABBIKU U
KOMIIETCHIIMU U3 OIIBITA APYTUX;

— HEO0OXOIUMOCTHIO B (DOPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4KciIe (GOPMYIHPOBATH UJIEH,
IIOHATHS, THIIOTC3bI 00 00BEKTaxX U SBJICHUAX, B TOM YUCJIC PAHEC HE N3BCCTHHIX,
0CO3HaBaTh Ae(PUIUTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE
pa3BHTHE;

— CHOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CHTYAINIO, BOCHPUHUMATH CTPECCOBYIO CUTYAIIHIO
KaK BBI30B, TPEOYIOILINI KOHTPMED, KOPPEKTUPOBATH IPUHUMAEMbIE PEIICHUS U JeHCTBuS,
dhopMyHUpOBaTh M OLIEHUBATH PUCKHU U TIOCIIECTBUS, (POPMUPOBATH OTIBIT.

METAIIPEJIMETHBIE PE3YJIBTATBI

MerTanpeaMeTHbIE pe3yJIbTaThl OCBOCHUS MPOrpaMMbl yueOHOTo Kypca «['eomeTpusi»
XapaKTEePU3YIOTCS OBJIAJICHUEM VHUBEPCAIbHbIMU HO3HAGAMENbHBIMU OCUCMEUIMU,
VHUBEPCANbHBIMU KOMMYHUKAMUGHBIMU OCUCMEUIMU U YHUBEPCATbHBIMU Pe2YIsAMUGHbIMU
oeticmeusimu.

1) Vuusepcanvhvie noznasamenvhwle oelicmaus 0b6ecneyusaiom Gopmuposanue 6a306bix
KOZHUMUBHBIX NPOYECCO8 00YUAOWUXCSL (0C80eHUe MEMOO08 NOZHAHUSL OKPYHCAIOUe20 Mupa,
npUMeHeHUe 102UYEeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHuil pabomams ¢ uHgopmayuet).

Ba3oBble jjoruyeckne 1eicTBus:



2)

BBISIBJISITH U XapaKTEPHU30BATh CYIIECTBEHHBIC MPU3HAKU MATEMAaTHIECKIX OOHEKTOB,
MTOHATHA, OTHOIIICHUN MEXTY TIOHATUSAMU; (DOPMYIHMPOBATH ONIPEICIICHUS TOHATHIA,
YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK Ki1acCU(UKALUK, OCHOBaHUS JIsl 00001IEHUS U
CpaBHEHUSI, KPUTEPUU TIPOBOJUMOTO aHAIH3A;

BOCIPUHUMATh, POPMYIHPOBATH U IPEOOPA30BHIBATH CYKICHUS: YTBEPAUTEIbHBIC U
OTpHULIATEINIbHBIE, €IMHUYHBIE, YACTHBIE U OOIIUE; YCIOBHBIE;

BBISIBJISITH MaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3H U IPOTHUBOpEUHs B (haKTax,
JAHHBIX, HAOJTIOICHUSX W YTBEPKIACHUSIX; TIpeIIaraTh KPUTSPUH ISl BBISBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUHI;

JIeJIaTh BBIBOJIbI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JIETyKTUBHBIX U UHTyKTUBHBIX
YMO3aKJIIOYeHHUH, YMO3aKIIIOUeHUH 110 aHAJIOTHH;

pa3buparh J0Ka3aTEbCTBA MATEMATHICCKUX YTBEPKACHUM (TIPSIMBIE U OT IPOTUBHOTO),
MIPOBOAMUTH CAMOCTOSITEIbHO HECIIOKHBIE I0KA3aTeIhCTBA MATEMAaTHYECKIX (DaKTOB,
BBICTpPaMBaTh apryMEHTAIIUIO, TPUBOAUTH IPUMEPHI U KOHTPIIPUMEPHI; 000CHOBHIBATH
COOCTBEHHBIE PACCYKICHUS;

BBEIOMpATH CIIOCO0 perieHus yaeOHOH 3a1a9u (CpaBHUBATh HECKOJILKO BAPUAHTOB PEIICHUS,
BbIOMpaTh HanboJiee MOAXOISAIINNA ¢ YYETOM CaMOCTOSITENIbHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBaTebCKUE JeHCTBHS:

MCIIO0JIb30BATh BOIIPOCHI KAK MCCIICI0BATEIIbCKAN HHCTPYMEHT IMO3HAHMS;, (POPMYIIHPOBATH
BONIPOCHI, GUKCHPYIOIINE IPOTUBOPEUHE, TPOOIIEMY, CAMOCTOSTEIIHPHO YCTAHABIINBATh
HCKOMOE U JJaHHOE, (POPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOKO MMO3UIIHI0, MHCHHE;
MIPOBOIMTH [0 CAMOCTOSATEIHLHO COCTABIICHHOMY TUIAHY HECJIOKHBIM IKCIIEPUMEHT,
HeOOJIBIIIOE UCCIIEIOBAHUE IO YCTAHOBJICHUIO 0COOEHHOCTEH MaTeMaTHYECKOTO0 00BhEKTa,
3aBUCUMOCTEN 00BEKTOB MEXKTY COOO0ii;

CaMOCTOSITENFHO (POPMYITHPOBATH 0OOOIIEHUS 1 BEIBOJIBI IO PE3YJIbTaTaM MPOBEAEHHOTO
HaOJTIOICHUSI, KCCIICIOBAHMUS, OIICHUBATh JJOCTOBEPHOCTH IMOTYUYCHHBIX PE3yJIbTATOB,
BBLIBOJIOB 1 O0OOIIIEHNIH;

IMPOTHO3UPOBATH BO3MOKHOC Pa3BUTHUEC TPOLECCCA, a TAKIKEC BBIABUTATh MMPCAIIOJIOKCHUSA O
€ro pa3BUTHH B HOBBIX yCIIOBHSIX.

Pa6ora ¢ undgopmanmeii:

BBISIBJISATh HEJJOCTATOYHOCTh M U30BITOYHOCTH HH(OPMALIUH, TAHHBIX, HEOOXOAMMBIX JUIS
peuieHus 3a1a4u;

BbIOMPATh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH UH(DOPMALIHIO
Pa3IMYHbIX BUJOB U (POPM MpEICTaBICHMUS;

BbIOMpPATh GOpMY NpecTaBleHHs HH(POPMAIMK U WILTIOCTPUPOBATh pPelIaeMble 3a1a4H
CXeMaMH, AMarpaMMaMi, HTHOU rpaduKoi U UX KOMOMHALIUAMU;

OLIEHUBATh HA/IEKHOCTh MHPOPMALIUH 110 KPUTEPHSIM, MPEATIOKESHHBIM YUUTEIEM HWIN
c(OpMYITHPOBAHHBIM CAMOCTOSITENHHO.

YHusepcanvnvie Kommynukamuenble oelicmeaus 0becneduusarom cqh)opmuposaHHoCmy
COYUANBHBIX HABLIKO8 00YYAIOUUXCAL.
Oo0menue:

BOCIIPUHUMATh U (POPMYIIMPOBATH CYKJIEHHS B COOTBETCTBUH C YCIOBUSAMH U LETSIMU
OOIIEHUS; ICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX U ITHCHMEHHBIX
TEKCTaX, 1aBaTh MMOSICHEHUS 10 XO/1y peIIeHUs 3a/1a4l, KOMMEHTHPOBATh MOJTYYEHHBIH
pe3yJbTar;

B X0J1€ 00CYKJICHHS 33]]aBaTh BOIIPOCHI IO CYIIECTBY 00CYKIaeMOM TeMBbI, TPOOIEMBI,
perraeMoii 3a/1a4u, BEICKA3bIBATh HJICH, HALICIICHHBIC HA TIOUCK PEIICHNUS;

COIIOCTABJIATH CBOM CYXKACHUS C CYKICHUSAMU JIPYTHX YYaCTHUKOB JUAJIOTa,
0OHapy>XMBaTh Pa3IMIHME U CXOJCTBO MO3UIUI; B KOPPEKTHOU hopme GopMyTupoBaTh
pa3HoIJIacHsl, CBOM BO3PAKEHHS,



3)

MPEACTABIAThH PE3YyIbTaThl PEIICHUS 3aa4l, SIKCIIEPUMEHTA, UCCIIEIOBAHUS, IPOEKTA;
CaMOCTOSITENTLHO BBIOMPATh (hOPMAT BBICTYIUICHHS C YUETOM 3aJ1a4 MPE3CHTAIIUHN U
0COOEHHOCTEH ay TUTOPHH.

CoTpyaHn4ecTBo:

MMOHUMATh U MCIIOJIb30BaTh NPEUMYIIIECTBA KOMaHHON U HHIUBHIyaJIbHON pabOTHI IIPH
pelIeHnr y4eOHBIX MaTEMAaTHYECKHX 3a]1a4;

MPUHUMATH 11EJIb COBMECTHOH JICATEIIbHOCTH, TUTAHUPOBATh OPTraHU3aINI0 COBMECTHOMN
paboThI, pactipeesiTh BUIBI paboT, JOTOBapUBATHCS, OOCYKAATh MTPOLIECC U PE3YIbTAT
paboThl; 060011aTh MHEHHUS HECKOJIBKHX JTFOJICH;

y4acTBOBATh B IPYNIOBBIX (hopmax paboThI (00CYKaeHNUS, 0OMEH MHEHUSIMHU, MO3TOBBIE
IITYPMBI H JIp.);

BBITIOJTHSTH CBOIO YacTh PabOTHI M KOOPIUHUPOBATH CBOM JACHCTBHS C IPYTUMU YJICHAMH
KOMaH/Ibl,

OIICHUBATh KA4ECTBO CBOETO BKJIAJ[a B OOIIUH MPOIYKT IO KPUTEPHSIM,
c(OpMyYITMPOBaHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

Ynueepcanvuvie pecynamuensie oelicmeus 0becneduaiom opmuposanue CMbiCl06bIX
VCMAHOBOK U HCUSHEHHBIX HABbIK08 auyHocmu. CaMOOpraHu3aLys:
CaMOCTOSITENIbHO COCTABJISITh I1J1aH, AJITOPUTM pELICHUs 3a]1a4ul (WK €r0 YacTh), BEIOUpaTh
croco0 perieHus ¢ yuéToM UMEIOIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh M KOPPEKTHPOBATH BAPUAHTHI PEIICHHUH C Y4ETOM HOBOM MH(pOPMAITHH.
CaMOKOHTPOJIb:

BJIAJIETh CIIOCOOAMHU CAMOTIPOBEPKH, CAMOKOHTPOJIS IIPOIIecca M pe3yIbTaTa peeHus
MaTeMaTUYeCKOM 3a1a4u;

MPEABUIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYThH MPU PEIICHUU 33]1a4l, BHOCUTh
KOPPEKTUBBI B ACSITETFHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, HAlCHHBIX OIIHUOOK,
BBISIBIICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA IEATEIbHOCTH OCTABICHHON LIETU U YCIOBUSIM,
OOBSACHSITH MPUYUHBI TOCTHXKCHUS WM HEAOCTUXKEHHUS 11€TH, HAXOIUTh OIIHMOKY, JaBaTh
OLIEHKY MTPUOOPETEHHOMY OIIBITY.

MNPEIMETHBIE PE3YJIbTATBI
OcBoenue yueOHOTO Kypca «['eoMeTpus» Ha ypOBHE OCHOBHOTO OOIIEro 00pa30BaHUs IOKHO
obOecreunBaTh JOCTHIKEHUE CIEAYIONUX MPEAMETHBIX 00pa30BaTeNbHbIX PE3YyIbTaTOB:

3HaTh TPUTOHOMETPUYECKUE (DYHKIIMH OCTPBIX YTIIOB, HAXOJUTH C UX MTOMOIIBIO
pa3InYHbIE 3IEMEHTHI TPSIMOYTOJIBHOTO TPEYTOJIbHUKA («PEIICHUE MPSIMOYTOIbHBIX
TPEYTOJILHUKOBY).

HaxoauTs (¢ mMOMOIIBIO KabKYJSTOPA) JUIMHBI U YTIIbI A7l HETaOIMYHBIX 3HAYEHUI.
[Tonb3oBatbes opMyIaMu MPUBECHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIECTBOM
JUTSI HAXOXKJACHUST COOTHOIICHUH MEXTy TPUTOHOMETPUUECKIUMH BETMIHMHAMH.
Hcnonbs30BaTh T€OpEMBbl CHHYCOB U KOCUHYCOB JIJIsl HAXOXACHUS Pa3JIMUHbIX 3JIEMEHTOB
TPEYTONbHUKA («PEIIEHNE TPEYTOJIBHUKOBY ), IPUMEHATH UX TP PEIICHUN
F€OMETPUUYECKHX 3ajau.

Bnagets nonstusimMu npeodpazoBanus 1o 00Ms, COOTBETCTBEHHBIX 3JIEMEHTOB MO00HBIX
uryp.

[Tonp30BaThCs CBOMCTBAMU MOIO0MS MPOU3BOIBHBIX (DUTYP, YMETh BBIYUCIIATE JNTUHBI U
HAXOJUTh YIJIbl y TOJOOHBIX UTYD.

[IpuMeHATH CBOMCTBA MOA00MS B TPAKTUUECKHUX 3aa9ax.

YMeTh MPUBOAUTH TPUMEPHI TOTOOHBIX (PUTYP B OKPYKAIOIIIEM MHUPE.

[Tonb30BaTbes TEOpEMaMu O MPOU3BEACHUH OTPE3KOB XOP/I, O MPOU3BEICHUHN OTPE3KOB
CEKYIIUX, O KBaJipaTe KacaTeabHOM.

[Tonp30BaThCsI BEKTOpAMH, TOHUMATh UX TEOMETPUUECKHUI U (PU3UIECKUN CMBICT,
MPUMEHSITh UX B PEIICHUH T€OMETPUUECKUX B (PH3UUECKHX 3a/1ad.



— IIpuMeHATH CKaNsIpHOE IPOU3BEACHUE BEKTOPOB JUIS HAX0XKACHUS JJIUH U YIJIOB.
— Ilonp30BaTbCs METOOM KOOPAUHAT HA IIJIOCKOCTH, IPUMEHSATD €r0 B PEILICHUN
TEOMETPUUYECKUX U NTPAKTUYECKUX 3a]a4.
— Bunazers NOHATUAMMY IPABUIILHOIO MHOTOYTOJIBHUKA, JNIMHBI OKPYKHOCTH, JJIMHBI 1yTH
OKPY’KHOCTH M PaJlUaHHOW MEPBI yIJIa, YMETh BBIUMCIIATH IJIOMAAb KPyTa U €ro 4acTei.
— IIpuMeHATH NOTyYEHHBIE YMEHHUS B IPAKTUYECKUX 3a1a4ax.
— Haxoauts ocu (MM HEHTPBl) CAMMETPUU QUTYD, IPUMEHATh IBUKEHUS IIJIOCKOCTU B
MIPOCTEUIINX CIIyYasix.
ITpyMeHATH MOJIy4YEeHHBIEC 3HAHUS Ha IPAKTUKE — CTPOUTH MAaTEMaTUYECKHUE MOJENH Ul 3a1a4
peanbHON )KU3HU U IPOBOAUTH COOTBETCTBYIOIIUE BHIUMCICHUS C TPUMEHEHHEM TIOJJ00HS U
TPUTOHOMETPUUYECKUX (QYHKUUH (I10JIB3YSCh, ITIe HEOOXOAUMO, KaJIbKYJIATOPOM)

TEMATHYECKOE INTAHUPOBAHHUE

KommyectBo yacos

HaunmenoBanue

No Pas/ICIIoB 1 TeM KoHTponbHbIE DnexTpoHHBIE (U(POBbHIE)

n/n IDOIDAMMEL Bcero HpaKTI/IIIeCKI/Ie I[aTa 06pa3OBaTeJIBHLIC pPeCypchl
Porp padoThI MIPOBECHUS
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YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O
MPOLIECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

* MaremaTuka: aiaredpa U Hayaia MaTeMaTHYECKOT0 aHalu3a, TeOMEeTPHSL.
I'eomerpus, 7-9 xnaceel/ Atanacsia JI.C., Byry3os B.®., Kagommer C.b. u
npyrue, AkunonepHoe obmectBo «M3narensctBo «IIpocBemnienue

METOAUYECKHUE MATEPHUAJIBI IJISA YUUTEJIA
Mertonndeckue pekomenanuu kK yaeouuky Aranacsa JI.C. 10-11 kmaccsr;
IToypounoe rtanupoBanue k yueOHuky Aranacsia JI.C. 10-11 kiaccsl.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
Poccuiickas anekrponHas mkona. https://resh.edu.ru/
«Yuun.py» — https://uchi.ru/
«SIupexc. YueOnux» https://education.yandex.ru/home/
«SAKmaccey . https://www.yaklass.ru/

doxcdopn https://foxford.ru/about
«Cwupnyc. Onmaiiny . https://edu.sirius.online
«MapkeTrniieiic 00pazoBaTeIbHbBIX YCJIYD»
«Sunekcy, «1Cx», «Vau.py», «Ckaitenr», «Koasapacy,
u3narensctBo «lIpocBemenne» u npyrue. https://elducation.ru/
«UutepuetY pox» —. https://interneturok.ru/
OopazoBarenbHas atdopma «Jlekray . https://lecta.rosuchebnik.ru/
https://edu.skysmart.ru/

YYEBHOE OBOPY/IOBAHHUE

CIIPABOYHBIE TAOIHUIIBI

OBOPYJIOBAHME VIS ITPOBEJAEHUS IABOPATOPHBIX U TIPAKTUYECKHUX
PABOT
JUHENKa, KapaHaalll, IUPKYJIb, TPAHCIIOPTUD



https://infourok.ru/urok-po-matematike-dlya-klassa-pravilnie-mnogougolniki-reshenie-zadach-1178089.html
https://infourok.ru/urok-po-matematike-dlya-klassa-pravilnie-mnogougolniki-reshenie-zadach-1178089.html
https://interneturok.ru/lesson/algebra/9-klass/itogovoe-povtorenie-kursa-algebry-9go-klassa/povtorenie-i-sistematizatsiya-kursa-algebry-7-9-klassa-preobrazovanie-vyrazheniy
https://interneturok.ru/lesson/algebra/9-klass/itogovoe-povtorenie-kursa-algebry-9go-klassa/povtorenie-i-sistematizatsiya-kursa-algebry-7-9-klassa-preobrazovanie-vyrazheniy
https://interneturok.ru/lesson/algebra/9-klass/itogovoe-povtorenie-kursa-algebry-9go-klassa/povtorenie-i-sistematizatsiya-kursa-algebry-7-9-klassa-preobrazovanie-vyrazheniy
https://interneturok.ru/lesson/algebra/9-klass/itogovoe-povtorenie-kursa-algebry-9go-klassa/povtorenie-i-sistematizatsiya-kursa-algebry-7-9-klassa-preobrazovanie-vyrazheniy
https://interneturok.ru/lesson/algebra/9-klass/itogovoe-povtorenie-kursa-algebry-9go-klassa/povtorenie-i-sistematizatsiya-kursa-algebry-7-9-klassa-preobrazovanie-vyrazheniy
http://www.yaklass.ru/p/algebra
http://www.yaklass.ru/p/algebra
https://infourok.ru/issledovatelskaya-rabota-po-matematike-na-temu-obobshenie-i-sistematizaciya-uchebnogo-materiala-kursov-7-9-klassov-4314350.html
https://infourok.ru/issledovatelskaya-rabota-po-matematike-na-temu-obobshenie-i-sistematizaciya-uchebnogo-materiala-kursov-7-9-klassov-4314350.html
https://infourok.ru/issledovatelskaya-rabota-po-matematike-na-temu-obobshenie-i-sistematizaciya-uchebnogo-materiala-kursov-7-9-klassov-4314350.html
https://infourok.ru/issledovatelskaya-rabota-po-matematike-na-temu-obobshenie-i-sistematizaciya-uchebnogo-materiala-kursov-7-9-klassov-4314350.html
https://infourok.ru/issledovatelskaya-rabota-po-matematike-na-temu-obobshenie-i-sistematizaciya-uchebnogo-materiala-kursov-7-9-klassov-4314350.html
https://resh.edu.ru/
https://uchi.ru/
https://education.yandex.ru/home/
https://www.yaklass.ru/
https://foxford.ru/about
https://edu.sirius.online/
https://elducation.ru/
https://interneturok.ru/
https://lecta.rosuchebnik.ru/
https://edu.skysmart.ru/

IToypouyHoe niianHupoBaHue

BCEr' | KOHTp
No | Teuor 0 . Jlara DneKTpoHHBIE (ITU(POBBIC)
IIPaKT 00pa3oBaTeNbHbIE PECYpPCHI
paod.
Pa3nen 1. Tpuronomerpusi. 16 |1 https://www.yaklass.ru/p/geometria/9-klass/sootno
TeopeMbl KOCHHYCOB M CHHYCOB. mezhdu-storonami-i-uglami-treugolnika-skaliarno
Pemienne TpeyroibHUKOB. proizvedeni_-9222/sootnosheniia-mezhdu-storona
1. | Onpenencuue uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-
1. | TpuroHomeTpuUecKux GyHKIUI 2 8flce3e75ec2
yrioB ot 0° 1o 180°.
1. | Kocunyc u cHHYC IIpAMOTO U 2 https://www.yaklass.ru/p/geometria/9-klass/sootno
2. | Tynoro yria. mezhdu-storonami-i-uglami-treugolnika-skaliarno
proizvedeni_-9222/sootnosheniia-mezhdu-storona
uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-
8f1lce3e75ec2
1. | Teopema KOCHHYCOB. 2 https://www.yaklass.ru/p/geometria/9-klass/sootno
3. | (O606mEnHas), TeOpeMa CHHYCOB mezhdu-storonami-i-uglami-treugolnika-skaliarno
(c paarycoM OnMCcaHHOK proizvedeni_-9222/sootnosheniia-mezhdu-storona
OKPYXKHOCTH). uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-
8f1lce3e75ec2
1. | HaxoxeHue JJIiH CTOPOH U 2 https://resh.edu.ru/subject/lesson/2040/main/
4, | BeauuuH YTIJIOB TPEYTr'OJIbHUKOB.
1. | ®opmyna mIomag TpEyrojabHUKa | 2 YceTHBIN ompoc
5. | uepe3 IBe CTOPOHBI U YTOJI MEXKITY https://skysmart.ru/articles/mathematic/Kak
HHUMH. ploshchad'-pryamougol'nika
1. | dopmyna mutomaau 2 https://www.resolventa.ru/spr/planimetry/sqf.htm
6. | 4eTBIpEXYTOIBHIKA YEPE3 €ro
JuaroHajiv v yroJ MCxJ1y HUMH.
1. | IIpakTHYeckoe NpUMEeHeHne 3 https://www.resolventa.ru/spr/planimetry/sqf.htm
7. | mOKa3aHHBIX TEOpEM
2. | Paznen 2. [IpeoGpa3oBanue 10 1
1. | mogo0dus. Merpuueckue https://infourok.ru/prezentaciya-po-geometrii-na-t
COOTHOIICHUS B OKPYKHOCTH proizvedeniya-otrezkov-hord-i-sekuschih-2896250
[Tonsarue o npeoGpazoBaHUH 2
000
2. | COOTBETCTBEHHBIE IJIEMEHThI 2 https://infourok.ru/prezentaciya-po-geometrii-na-t
2. | momoOHBIX (uryp. proizvedeniya-otrezkov-hord-i-sekuschih-2896250
2. | Teopema o mpoU3BeICHUN 2 https://infourok.ru/prezentaciya-po-geometrii-na-t
3. | oTpe3koB xX0op1, Teopema o proizvedeniya-otrezkov-hord-i-sekuschih-2896250
MPOM3BEICHUHU OTPE3KOB CEKYIIIHNX, https://interneturok.ru/lesson/geometry/9-klass/ito
TeopeMa O KBaJpaTe KacaTeIbHOM. povtorenie-kursa-geometrii-za-79-klassy/tochka-v
okruzhnosti
2. | Ilpumenenue B pelieHUN 3
4. | reoMeTpUYECKHX 3a/1a4
3. | Pazaen 3. BekTopsl 12 1 https://www.yaklass.ru/p/geometria/10-klass/vekto
1. prostranstve-deistviia-s-vektorami-9248/opredelen

fizicheskii-smysl-vektora-v-prostranstve-9286



https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-9272-8f1ce3e75ec2
https://resh.edu.ru/subject/lesson/2040/main/
https://skysmart.ru/articles/mathematic/Kak-nayti-ploshchad%27-pryamougol%27nika
https://skysmart.ru/articles/mathematic/Kak-nayti-ploshchad%27-pryamougol%27nika
https://www.resolventa.ru/spr/planimetry/sqf.htm
https://www.resolventa.ru/spr/planimetry/sqf.htm
https://infourok.ru/prezentaciya-po-geometrii-na-temu-proizvedeniya-otrezkov-hord-i-sekuschih-2896250.html
https://infourok.ru/prezentaciya-po-geometrii-na-temu-proizvedeniya-otrezkov-hord-i-sekuschih-2896250.html
https://infourok.ru/prezentaciya-po-geometrii-na-temu-proizvedeniya-otrezkov-hord-i-sekuschih-2896250.html
https://infourok.ru/prezentaciya-po-geometrii-na-temu-proizvedeniya-otrezkov-hord-i-sekuschih-2896250.html
https://infourok.ru/prezentaciya-po-geometrii-na-temu-proizvedeniya-otrezkov-hord-i-sekuschih-2896250.html
https://infourok.ru/prezentaciya-po-geometrii-na-temu-proizvedeniya-otrezkov-hord-i-sekuschih-2896250.html
https://interneturok.ru/lesson/geometry/9-klass/itogovoe-povtorenie-kursa-geometrii-za-79-klassy/tochka-vnutri-i-vne-okruzhnosti
https://interneturok.ru/lesson/geometry/9-klass/itogovoe-povtorenie-kursa-geometrii-za-79-klassy/tochka-vnutri-i-vne-okruzhnosti
https://interneturok.ru/lesson/geometry/9-klass/itogovoe-povtorenie-kursa-geometrii-za-79-klassy/tochka-vnutri-i-vne-okruzhnosti
https://www.yaklass.ru/p/geometria/10-klass/vektory-v-prostranstve-deistviia-s-vektorami-9248/opredelenie-i-fizicheskii-smysl-vektora-v-prostranstve-9286
https://www.yaklass.ru/p/geometria/10-klass/vektory-v-prostranstve-deistviia-s-vektorami-9248/opredelenie-i-fizicheskii-smysl-vektora-v-prostranstve-9286
https://www.yaklass.ru/p/geometria/10-klass/vektory-v-prostranstve-deistviia-s-vektorami-9248/opredelenie-i-fizicheskii-smysl-vektora-v-prostranstve-9286

OnpeneneHne BEKTOPOB, CIIOKCHHE
U Pa3HOCTb BEKTOPOB, YMHOKCHHE
BEKTOpa Ha YHCJIO.

3. | dusnyUecKuil ¥ TEOMETPHUCCKHIA https://www.yaklass.ru/p/geometria/10-klass/vekto
2. | CMBICIT BEKTOPOB. prostranstve-deistviia-s-vektorami-9248/opredelen
fizicheskii-smysl-vektora-v-prostranstve-9286
3. | PasnoxeHnne BEKTOpa 110 JAByM https://resh.edu.ru/subject/lesson/3038/main/
3. | HEKOJUTMHEAPHBIM BEKTOPaM.
3. | Koopaunatel BekTopa https://www.yaklass.ru/p/geometria/9-klass/sootno
4. mezhdu-storonami-i-uglami-treugolnika-skaliarno
proizvedeni_-9222/skaliarnoe-proizvedenie-vektor
svoistva-9526
https://znanio.ru/pub/317
3. | CkansipHOE IPOM3BEICHNE 310 *Ke
5. | BEKTOPOB, €ro NpUMEHEHUE JUIs
HaxXOXXACHUA IJIMH U YIJIOB.
3. | Pemenue 3a1a4 ¢ MOMOIIBIO D10 ke
6. | BeKTOpOB
3. | [IpumeHeHnEe BEKTOPOB LIS O10 )€
1. pEeUICHUA 3aa9Y KHHEMATHKH U
MEXaHHUKU
4. | Paznen 4. lekapToOBBI https://infourok.ru/konspekt-uroka-uglovoj-koeffic
1. | KOOpAMHATHI HA VIOCKOCTH pryamoj-s-podgo
I[eKapT OBBbI KOOPAWHATEI TOYCK Ha
IIJIOCKOCTH.
4. | YpaBHeHue npsmon
2.
4. | YrnoBoit ko3 GHUIHMEHT, TAHT'€HC https://www.yaklass.ru/p/geometria/9-klass/metod
3. | yriia HaKJIOHa, MapajuleIbHbIe U 9887/uravnenie-okruzhnosti-uravnenie-priamoi-12
HepIEHINKYJISIpHBIE IPSIMbIE bbd7dd94-cd7b-473e-b426-96cch9cOefal
4. | YpaBHEHHE OKPYKHOCTH. https://www.yaklass.ru/p/geometria/9-klass/metod
4. 9887/uravnenie-okruzhnosti-uravnenie-priamoi-12
bbd7dd94-cd7b-473e-b426-96ccb9c0efald
4. | HaxoxaeHne KOOpIUHAT TOYEK https://www.yaklass.ru/p/geometria/9-klass/metod
5. | mepeceueHust OKPYKHOCTHU U 9887/uravnenie-okruzhnosti-uravnenie-priamoi-12
psAMOi bbd7dd94-cd7b-473e-b426-96cch9cOefal
4. | MeTo/ KOOPIUHAT MPU PEIICHUH https://resh.edu.ru/subject/lesson/2508/main/
6. TCOMCTPHUYCCKUX 3a1aY
4. | Ucnonb3oBaHue METO/IA https://resh.edu.ru/subject/lesson/2508/main/
1. KOOpAUHAT B MPAKTUICCKUX
3a71a4ax
5. | Pazgea S. IlpaBujibHbIe https://www.yaklass.ru/p/geometria/9-klass/dlin
1. | MHOTOYrOJLHUKH. JlTMHA okruzhnosti-i-ploshchad-kruga-9241/pravilnye-

OKPYKHOCTH U ILUIOIIAb KPyra.
Bruruncienue miomaaen
IIpaBuiIbHBIE MHOTOYTOJIBHUKY,
BBIYMCJICHHE UX JIEMEHTOB.

mnogougolniki-9246/re-983bb30f-8304-4d02-a7
40bb351cb45d

o

Yucno p 1 JUIMHA OKPY>KHOCTH.



https://www.yaklass.ru/p/geometria/10-klass/vektory-v-prostranstve-deistviia-s-vektorami-9248/opredelenie-i-fizicheskii-smysl-vektora-v-prostranstve-9286
https://www.yaklass.ru/p/geometria/10-klass/vektory-v-prostranstve-deistviia-s-vektorami-9248/opredelenie-i-fizicheskii-smysl-vektora-v-prostranstve-9286
https://www.yaklass.ru/p/geometria/10-klass/vektory-v-prostranstve-deistviia-s-vektorami-9248/opredelenie-i-fizicheskii-smysl-vektora-v-prostranstve-9286
https://resh.edu.ru/subject/lesson/3038/main/
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/skaliarnoe-proizvedenie-vektorov-svoistva-9526
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/skaliarnoe-proizvedenie-vektorov-svoistva-9526
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/skaliarnoe-proizvedenie-vektorov-svoistva-9526
https://www.yaklass.ru/p/geometria/9-klass/sootnosheniia-mezhdu-storonami-i-uglami-treugolnika-skaliarnoe-proizvedeni_-9222/skaliarnoe-proizvedenie-vektorov-svoistva-9526
https://znanio.ru/pub/317
https://infourok.ru/konspekt-uroka-uglovoj-koefficient-pryamoj-s-podgotovkoj-k-oge-5005776.html
https://infourok.ru/konspekt-uroka-uglovoj-koefficient-pryamoj-s-podgotovkoj-k-oge-5005776.html
https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/uravnenie-okruzhnosti-uravnenie-priamoi-12247/re-bbd7dd94-cd7b-473e-b426-96ccb9c0efa3
https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/uravnenie-okruzhnosti-uravnenie-priamoi-12247/re-bbd7dd94-cd7b-473e-b426-96ccb9c0efa3
https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/uravnenie-okruzhnosti-uravnenie-priamoi-12247/re-bbd7dd94-cd7b-473e-b426-96ccb9c0efa3
https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/uravnenie-okruzhnosti-uravnenie-priamoi-12247/re-bbd7dd94-cd7b-473e-b426-96ccb9c0efa3
https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/uravnenie-okruzhnosti-uravnenie-priamoi-12247/re-bbd7dd94-cd7b-473e-b426-96ccb9c0efa3
https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/uravnenie-okruzhnosti-uravnenie-priamoi-12247/re-bbd7dd94-cd7b-473e-b426-96ccb9c0efa3
https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/uravnenie-okruzhnosti-uravnenie-priamoi-12247/re-bbd7dd94-cd7b-473e-b426-96ccb9c0efa3
https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/uravnenie-okruzhnosti-uravnenie-priamoi-12247/re-bbd7dd94-cd7b-473e-b426-96ccb9c0efa3
https://www.yaklass.ru/p/geometria/9-klass/metod-koordinat-9887/uravnenie-okruzhnosti-uravnenie-priamoi-12247/re-bbd7dd94-cd7b-473e-b426-96ccb9c0efa3
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