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MHHOACHUTEJIBHASA 3AIITUCKA
OBLIAS XAPAKTEPUCTUKA YYEBHOI'O KYPCA

Pa6ouast mporpamma o yae6Homy Kypcey "T'eomerpust” mist oOydarommxcs 9 KiaccoB
paspaboTana Ha ocHOBe DeepanbHOr0 rocy1apcTBEHHOI0 00pa30BaTENIbHOIO CTaHAapTa
OCHOBHOTO 00111eT0 00pa30BaHus C Y4ETOM U COBPEMEHHBIX MUPOBBIX TPEOOBAHU,
NPEIbABISEMBIX K MATEMAaTHYECKOMY 00pa30BaHHIO, U TPAAULIUN pOCCUICKOTO 00pa30BaHus,
KOTOpBIE 00€CIIeYNBAIOT OBIIAJICHUE KIIFOUEBBIMH KOMITETEHIIUSIMH, COCTABJISAIOIIUMU OCHOBY JIJIS
HEMPEPHIBHOTO 00pa30BaHMs U CAMOPA3BHUTHS, a TAKKE LEIOCTHOCTh OOIIEKYIBTYPHOTO,
JUYHOCTHOTO U TIO3HABATENILHOTO Pa3BUTUS 00ydaromuxcs. B mporpamme y4teHs! uueu u
nosioskeHust KoHnenuu pa3BuTrs MaTeMaTHIecKoro oopasosanus B Poccuiickoit denepanuu.
B snoxy uudposoii Tpanchopmannu Beex cep uenoBeueckoi AeITeIbHOCTH HEBO3MOXKHO
CTaTh 00pa30BaHHBIM COBPEMEHHBIM UEJIOBEKOM 0e3 0a30BOi MaTEeMaTHUECKOM MOITOTOBKH.
VYkKe B IIKOJIE MATEMATHKA CIIY’KUT OMOPHBIM IPEIMETOM JJI U3yUYEHHUsI CMEKHBIX TUCLUIUINH, a
MIOCJIE IIKOJIBI PEATbHOM HE0OX0AMMOCTBIO CTAHOBUTCS HEMPEPBIBHOE 00pa30BaHME, UYTO
TpeOyeT MoNHOIEeHHOU 6a30BoOi 001Ie00pa30BaTeIbHON MOATOTOBKY, B TOM YHCIIE U
MaTE€MaTUYECKOM.

3T0 00YyCIOBIEHO TE€M, UTO B HAIM JIHU PACTET YKCI0 mpodeccuit, CBI3aHHBIX C

HETNOCPE/ICTBCHHBIM MPUMEHECHIUEM MaTEMAaTUKH: U B cepe SIKOHOMHKH, U B OM3HECE, U B
TEXHOJOTMYECKHUX 00JacTAX, U Jaxke B TyMaHUTapHbIX chepax. Takum o6pazom, Kpyr
IIKOJILHUKOB, JUIsl KOTOPBIX MAaTEMAaTHKa MOKET CTAaTh 3HAYUMBIM MIPEAMETOM, PACIIUPSIETCS.
[TpakTHyeckast Moje3HOCTh MAaTEMATUKH 00YCIIOBIIEHA TEM, YTO €€ MPEAMETOM SBIISIOTCS
(dyHIaMEHTAIBHBIE CTPYKTYPBI HAIIIETO MHUPA: TIPOCTPAHCTBEHHBIC ()OPMBI i KOJTMYECTBEHHBIC
OTHOLLIEHHUS OT IPOCTENUIINX, YCBAUBAEMBIX B HEIIOCPEICTBEHHOM OIIBITE, /10 JOCTATOYHO
CJIO’KHBIX, HEOOXOAMMBIX ISl pa3BUTHUS HAYYHBIX M MPUKIAIHBIX HJIel. be3 KOHKpeTHbIX
MaTeMaTUYeCKUX 3HaHUH 3aTPy/IHEHO TOHMMaHUE MPUHIUMIIOB YCTPOICTBA U UCIIOJIb30BAHUS
COBPEMEHHOM TEXHUKH, BOCIIPUATHE U UHTEPIIPETALINUS pa3HOOOPa3HON COLIUAIbHOM,
HYKOHOMUYECKOM, MONUTHIECKON nHPOopMaIuu, Manod3pPeKkTuBHA MOBCETHEBHAS MPAKTUYECKas
JesATeTbHOCTh. KaXXJoMy 4eToBEeKY B CBOEH YKU3HU MPUXOJAUTCS BBIMOIHATH PACUETHI U
COCTaBIISITh AITOPUTMBI, HAXOJAUTH U IPUMEHATH (DOPMYJIbI, BIAJETh MPAKTUYECKUMU MPUEMaMU
T€OMETPUUECKUX U3MEPEHUHN U TTOCTPOCHUH, UNTaTh HH(POPMAIIHIO, MPEJCTABICHHYIO B BUJIE
TaONUII, AUarpaMM U TpaduKOB, )KUTh B YCIOBUSX HEONPEACIEHHOCTA U TIOHUMATh
BEPOATHOCTHBIN XapakTep CIy4YaiHbIX COOBITHI.

OaHOBpPEMEHHO C pacuIupeHueM cdep MPUMEHEHUS MaTEMaTHKH B COBPEMEHHOM
obmrecTBe BCE 0osiee BaXKHBIM CTAHOBUTCSI MATEMAaTHYECKUN CTUITh MBIIIJICHUS, TTPOSIBIISTFOIITUICS
B OIIPE/IENIEHHBIX YMCTBEHHBIX HaBbIKax. B mpolecce n3yueHus MaTeMaTuKy B apceHa NpUEMOB
Y METOJIOB MBIIIUICHHSI YE€TIOBEKA €CTECTBEHHBIM 00Pa30M BKIIFOUAIOTCS MHAYKITUS U ACTYKIIHS,
0000111eHIe ¥ KOHKPETU3aIlusl, aHAIIU3 U CUHTE3, KIIaCCU(UKAIIHUS U CUCTeMaTHU3aIIHs,
abcTtparupoBaHue U aHaIOTUsl. OOBEKTHI MATEMATHYECKUX YMO3AKITIOUEHUH, TIPaBIIa UX
KOHCTPYUPOBAHUS PACKPHIBAIOT MEXAHU3M JIOTHYECKUX MTOCTPOCHUM, CTIOCOOCTBYIOT BHIPAOOTKE
yMeHus popMyIupoBaTh, 000CHOBBIBATH U JOKA3bIBAThH CY)KJICHHSI, TEM CAMBIM Pa3BHBAIOT
JIOTUYECKOe MBIIIUIeHHE. Benyias posib NpuHaAIe)KUT MaTEMATHKE U B POPMUPOBAHUU
AITOPUTMHUYECKON KOMITOHEHTHI MBITIUICHHS] M BOCTIMTAHUM YMEHHI JIEHCTBOBATH I10 33/IaHHBIM
aIropuTMaM, COBEpPIIEHCTBOBATh U3BECTHHIE M KOHCTPYHUPOBATh HOBBIE. B mporecce peenus
3aJ1a4 — OCHOBOH y4eOHOI 1eATeIbHOCTH Ha YPOKaX MaTeMaTUKU — Pa3BUBAIOTCS TaKKe
TBOpYECKasl U MIPUKJIIAHAS CTOPOHBI MBIIILICHHUS.

OO0yueHne MaTeMaTHKe Aa€T BOZMOXKHOCTh pa3BUBaTh y 00yUarolUXcs TOUHYIO,
paroHaIbHY0 U HUHGOPMATUBHYIO pedb, YMEHHE OTOMPATh Hanboiee MOIXOISIINE I3bIKOBEIE,
CUMBOJINYECKUE, rparuecKue CpeICTBA AJIsl BEIPAKEHUS CYXKACHUN U HArJISAHOTO UX
MIPEICTABIICHHUS.

Heo0xoaumMbpIM KOMITIOHEHTOM 001N KyJIbTYPbl B COBPEMEHHOM TOJIKOBAHUU SIBIISIETCS
o0I1ee 3HAKOMCTBO C METOJ[aMH ITO3HAHUS JCHCTBUTEILHOCTH, IPEJCTABICHUE O IPEIMETE U
METO/aX MAaTEMATHUKH, X OTJIMYANA OT METOJIOB JPYTUX €CTECTBEHHBIX U TYMAaHUTAPHBIX HAYK,



00 0COOEHHOCTSIX NPUMEHEHUSI MAaTEMaTHKH JUIsl PELIEHNUs HayYHbIX U MPUKIAIHBIX 331a4.
Taxum oOpa3omM, MareMaTHYecKoe 00pa3oBaHKe BHOCUT CBOM BKJIaJ B (pOPMHUPOBAHUE OOIIEH
KyJIbTYpPBI 4EJIOBEKA.

M3yueHne MaTeMaTUKU TaK)Ke CIIOCOOCTBYET ICTETUYECKOMY BOCIIUTAHHIO YEIIOBEKa,
IIOHMMAHHIO KPAaCOTHI U U3SI1ECTBA MATEMAaTUYECKUX PACCYKAECHUHI, BOCIPUATHIO
reoMeTpruuecKux (HopM, YCBOCHHUIO U/Ie CUMMETPHUH.

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

«MareMaTHKy yXe 3aTeM Y4YUTb HAJ0, YTO OHA YM B NIOPSAJOK IPUBOAUTY», — MHUCAI BEJIIUKHUM
pycckuil yuensiii Muxaun BacuibeBud JIoMoHOoCoB. U B 3TOM COCTOUT OHA M3 ABYX HeJieil
00y4eHHsI T€OMETPUH KaK COCTABHOM YaCTH MaT€MATUKH B IIKOJIE. DTOM LI€JIH COOTBETCTBYET
Jl0Ka3aTesbHas JIMHUSA NpenoaaBanus reomerpun. Crnenys npeacTaBieHHoN padoueit
nporpaMMe, Ha4MHas C CEbMOr0 Kilacca Ha YpOKax reéOMeTpUr 00YYarOIIUHCs YUUTCS
IIPOBOAMTH JOKA3aTEJIbHBIE PACCYKACHUS, CTPOUTH JIOTHYECKUE YMO3AKIIIOUEHHS, I0KA3bIBaTh
VCTUHHBIE YTBEPKJIEHUSI U CTPOUTH KOHTPIIPUMEPHI K JIO)KHBIM, IPOBOJUTH PACCYKIACHUS OT
«TIPOTUBHOIO», OTJIMYATh CBOICTBA OT MPU3HAKOB, (POPMYIMPOBATH OOpATHBIC YTBEPIKICHHS.
VY4eHuk, OBIaIeBIINN UCKYCCTBOM PacCyKaTh, Oy/1€T IPUMEHATD €r0 U B OKpPY’Karolen
JKU3HU.

Kaxk nucan reomerp u nenaror Urops @enoposuy llapeiruy, «roasmu,
IIOHMMAIOIIMMHU, YTO TaKOE J0Ka3aTeJIbCTBO, TPYJHO U AaK€ HEBO3MOYKHO MaHUITyJINpoBaTh». 1
B 9TOM COCTOMT Ba)KHOE BOCIIUTATENIbHOE 3HAUEHUE U3YyUEHUSI TEOMETPUH, TIPUCYILIEE UMEHHO
OTEUYECTBEHHON MaTEMAaTUYECKOH 1IKoje. BMecTe ¢ TeM aBTOpBI IPOrpaMMsbl IIPEIOCTEPETAIOT
YUUTEIS OT U3JIULIHETO (hopMaui3Ma, OCOOCHHO B OTHOIIIEHUH HAa4ajl U OCHOBAHUN T€OMETPHH.
®panny3ckuil MatemaTuk JKaH /[pejoOHHE 110 5TOMY NOBOAY BbICKa3aics Tak: «UTo kacaercs
JICIIMKaTHOM MPo0JIeMbl BBEICHUS «aKCUOM», TO MHE Ka)KETCsl, UTO Ha MEPBBIX MOpax HY’KHO
BOOOIIIE U30€eraTh NPOM3HOCUTH caMo 3TO clioBO. C Ipyroil ke CTOPOHBI, He CIeyeT YIycKaTh
HU OJTHOM BO3MOXKHOCTH J1aBaTh IPUMEPHI JJOTHUYECKUX 3aKJIFOUEHUH, KOTOpbIE Ky/1a B OoJblIei
Mepe, 4YEM U] AKCUOM, SIBIIIIOTCS UCTUHHBIMU U €IMHCTBEHHBIMU JBUTATEISIMU
MaTEeMaTUYECKOTO MBILUICHUS.

Bropoii nenbro n3y4eHusi FEOMETPUHM SIBJISIETCS UCIIOJIB30BaHNE €€ KaK HHCTPYMEHTA IIPU
pELIeHNH KaK MaTeMaTU4YeCKUX, TaK U MPAaKTUYECKUX 3a/1a4, BCTPEUAIOLUXCS B peaIbHON
KU3HU. OKOHUUBIINN KypC T€OMETPUH IIKOJIBHUK JOJKEH OBITh B COCTOSTHUM ONPEAETUTh
reOMEeTPHUUECKYIO (PUTYpPY, ONHMCATh CIOBaMU JAHHBIN YEePTEK WIM PUCYHOK, HAMTH TUIOLIA/lb
3eMeJIbHOT0 Y4acTKa, paCCUUTAaTh HEOOXOIUMYIO JUTMHY ONTOBOJIOKOHHOTO Kalesns nin
TpeOyeMmble pa3Mepbl rapaka Jjisi aBTOMOOMII. DTOMY COOTBETCTBYET BTOpasi, BEIYUCIUTEIbHAS
JIMHYS B U3yYEHUHU IT'€OMETPUU B IIKOJ€E. [laHHAs MpaKTU4ecKas JINHUSA SBISETCS HE MEHEe
BaxHOM, ueM nepsasi. Emé [InaTon npennuceiBai, 4to0Os! «rpaxaane [IpekpacHoro ropoga HU B
KOEM ClIydae He OCTaBJIsUIM T€OMETPUIO, BEIb HEMAIOBAXKHO JaXke M0O0YHOe € MPUMEHEHUE —
B BOGHHOM JIeJi€ /1a, BIIPOYEM, U BO BCEX HayKaxX — JUIsI IyUIIEro UX YCBOEHUS: Mbl BEJlb 3HAEM,
Kakas OECKOHEeuHasi pa3HUlla CyIIECTBYET MEX/y YeIOBEKOM IPUYACTHBIM K T€OMETPUU U
HENPUYaCTHBIM». [IJIs1 3TOr0 yUUTEII0 peKOMEHIYEeTCsl MOI0MpaTh 3aJaul MPaKTHYECKOTO
XapakTepa ISl pacCMaTpUBAEMbIX TEM, YUUTh I€TEN CTPOUTH MaTEMaTHUECKHE MOJIETIN
peasbHbIX KU3HEHHBIX CUTYaIUii, TPOBOJUTH BHIYMCICHUS U OLIEHUBATh a/IeKBaTHOCTh
MIOJIy4E€HHOT0 pe3ynbrara. KpaiiHe BaKHO MOAUEPKUBATH CBSA3U FEOMETPHUH C APYTUMU
npeIMeTaMi, MOTUBUPOBATh UCIOJIB30BaTh ONPEAETICHHS T€OMETPUUECKUX (DUTYDP U MOHATHH,
JIEMOHCTPUPOBATh MPUMEHEHHE TOJTYUYESHHBIX YMEHUN B (DPM3UKE U TEXHUKE. DTH CBSA3U Haubosee
ApKO BUAHBI B TeMax «BekTopen», « TpuroHoMerpuyeckrue COOTHOMEHU», «MeTo1 KoopIuHaT»
u «Teopema IIudaropay.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE
CoracHo yueOHOMY IUIaHy B 9 Kiacce u3ydaercs yueOHbIl Kypc «I eoMeTpus», KOTOPBIN
BKITIOUAET CIIEAYIONIUE OCHOBHBIC Pa3/Ielibl comepkanus: «I'eomeTpudeckue GUrypsl 1 ux
cBOiicTBay, «/3MepeHne reoMeTpuYecKuX BETUUUHY, a TakkKe «/lekapToBbl KOOPAUHATHI Ha



MJIOCKOCTHY, «BeKTops», «/IBrmkenus miockoctn» U «[IpeodpazoBanus momoousy. YueOHbIH
IUTaH MPEeyCMaTPUBACT U3yUYCHUE TeOMETPUHU Ha 0230BOM YPOBHE UCXO/s M3 68 yueOHBIX YacoB
B y4eOHOM TO1Iy.

COJAEPXAHUE YYEBHOI'O KYPCA "I'EOMETPUA"
Pa3nea 1. Tpuronomerpus. TeopeMbl KOCHHYCOB M CHHYCOB. PellieHne TpeyroJibHUKOB
(169)
Cunyc, kocunyc, Tanresc yrios ot 0 1o 180°. OcHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO.
DopMyJIibl IPUBEACHHUS.
Pemenue tpeyronpHukoB. TeopemMa KOCUHYCOB U TEOpEMA CUHYCOB. Perienne npakTH4eckux
3a]a4 C UCIOJIb30BaHUEM TEOPEMbI KOCHHYCOB M TEOPEMbI CHHYCOB.
Pa3nea 2. IIpeoOpa3oBanue nogodusi. Merpuyeckue cOOTHOIIEHUSI B OKpPYKHOCTH (104)
[IpeoOpazoBanue nonodus. [Togodue coOTBETCTBEHHBIX 3JIEMEHTOB.
Teopema o0 IpoU3BEIEHUN OTPEIKOB XOPJI, TEOPEMBI O IPOU3BEAEHNUN OTPE3KOB CEKYIIHUX,
TeopeMa O KBaJipaTe KacaTelbHOM.
Paznen 3. Bekropbr (124)
BekTtop, nrna (Moyib) BEKTOpa, COHANIPABIIEHHBIE BEKTOPHI, TPOTUBOMOIOKHO HAIIPABICHHBIE
BEKTOPbI, KOJUTMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONIEPALIMU HAJ] BEKTOPaMHU.
PasnoxeHue BeKTOpa Mo JByM HEKOJUTMHEapHbIM BekTopaM. KoopauHatsl BekTopa. CkansspHoe
IIPOU3BE/IEHNE BEKTOPOB, IPUMEHEHUE JIJIsl HAXOKCHUS JIJIMH U YIJIOB.
Pa3znen 4. lekapToBbl KOOPAMHATHI HA MJIOCKOCTH (94)
JlexapTOBbI KOOP/IMHATHI HA IUIOCKOCTH. Y PaBHEHMSI IPSMOM U OKPYKHOCTU B KOOpAMHATAX,
nepecedeHre OKpy>KHOCTEH U IpSIMbIX. MeTo1 KOOpAUHAT U €ro MPUMEHEHHE.
Pa3nea 5. IlpaBuiibHbIe MHOTOYTOJIBHUKH. J[JINHA OKPYKHOCTH H ILIOIIAAb Kpyra.
Bouruncienue miomanein (84.)
[IpaBriibHBIE MHOTOYTOJIBHUKY. JlJTMHA OKPY>KHOCTH. ['pagycHas u paguaHHas Mepa yria,
BBIUNCJIEHHE JUIMH QYT OKpy>kHOCTel. [lnomanp kpyra, cektopa, CerMeHTa.
Paznen 6. IBuxenust niiockoctu (64.)
JIBMOKEHUS TIJIOCKOCTH U BHYTPEHHHE CUMMETPHH (QUTyp (3JIEMEHTapHbIE IPECTaBICHUS).
[TapannensHbIi epenoc. [1oBopoT.
Pasnen 7. IloBTOpeHue, 06001eHue, cHCTeMAaTH3AUMs 3HAHUU (74)

INJTAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATHI

OcBoenue yueOHOro Kypca «l'eomeTpus» TOJKHO 00€CIeuynBaTh TOCTHKEHUE Ha YPOBHE
OCHOBHOTO 00111eT0 00pa30BaHUsl CIEAYIOMNX JTHIYHOCTHBIX, METAITPEIMETHBIX U MPEAMETHBIX
00pa30BaTeNIbHbIX PE3YJIbTAaTOB:
JJUYHOCTHBIE PE3YJIBTATHI
JlngHOCTHBIE PE3yIBTATHl OCBOCHHS IPOrPaMMBbI Y4eOHOTO Kypca «I eomMeTpusi»
XapaKTEePU3YIOTCS:
IHaTpuoTHYecKkoe BOCIMTAHME:
MPOSIBJICHUEM MHTEPECa K MPOLUUIOMY U HACTOSIIEMY POCCUMCKON MaTeMaTUKU, HEHHOCTHBIM
OTHOUIIEHUEM K JOCTHKEHUSIM POCCUUCKUX MAaTEMATHUKOB M POCCUICKON MAaTEMaTUYECKOM
IIKOJIbI, K HCIIOJIb30BAHUIO ATUX JOCTHKEHHUH B IPYTUX HAyKaX U MPUKIATHBIX cepax.
I'paxxnanckoe U 1yXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:
TOTOBHOCTBIO K BBITTOJIHEHUIO 00SI3aHHOCTEH TpakJaHNHA U pealTu3allii €ro Mpas,
MIPEICTABICHHEM O MaTEeMAaTUUECKHX OCHOBAX (PYHKIIMOHUPOBAHUS PA3IMUHBIX CTPYKTYP,
SIBIIEHUH, MPOIIETyp TPAXkKIaHCKOTO 00IIecTBa (BEIOOPHI, OMPOCHI U TIP.); TOTOBHOCTHIO K
00CYXICHUIO STUYECKUX TIPOOIIEM, CBI3aHHBIX C MPAKTHYECKUM MTPUMEHEHUEM JOCTHKECHHI
HayKH, OCO3HAHUEM BaKHOCTU MOPaJb- HO-3TUYECKUX MPUHIUIIOB B AESATEIHHOCTH YUEHOTO.
TpynoBoe BocliMTaHue:



YCTaHOBKOW Ha aKTHBHOE y4JacTHE B PEIICHUH MPAKTHYECKUX 33]ad MaTeMaTHYECKOM
HaNpaBJICHHOCTH, OCO3HAHUEM BXHOCTH MAaTEeMaTHUYECKOTO 00pa30BaHus Ha MPOTSHKEHUH BCEH
KHM3HHU JUTS1 yCTICITHOM MPO(ECCHOHATBHOM JIESITEIbHOCTH U pa3BUTHEM HEOOXOJMMBIX YMEHUIA;
OCO3HAHHBIM BBIOOPOM U TIOCTPOCHUEM HHIUBUAYATLHON TPACKTOPHH 00pa30BaHUs U
KM3HEHHBIX TUIAHOB C YYETOM JINYHBIX HHTEPECOB U OOLIECTBEHHBIX MTOTPEOHOCTEH.
JcTeTnvyecKoe BOCHUTAHUE!

CIIOCOOHOCTBIO K SMOIMOHATIBHOMY U 3CTETUYECKOMY BOCIIPUATHIO MATEMaTHYECKUX OOBEKTOB,
3aja4, peleHuil, pacCcyKJIeHUN; YMEHHUIO BHIETh MaTeMaTHUYECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE.

LleHHOCTH HAYYHOI'0 MO3HAHUS:

OpHEHTALEH B IEATEIHHOCTH Ha COBPEMEHHYIO CHCTEMY HAYYHBIX MPEICTABICHUH 00
OCHOBHBIX 3aKOHOMCPHOCTAX pa3BUTUA YCJIIOBCKA, IPUPOIAbI U O6IJ.I€CTB21, IIOHUMAaHUEM
MaTeMaTUYeCKON HayKH KakK Cepbl YeIIOBEYECKOM JeITEIIbHOCTH, 3TAIlOB €€ pa3BUTHS U
SHAYUMOCTHU JIA pa3BUTHUA HUBUIIU3 AU

OBJIAJICHHUEM SI3BIKOM MAaTEeMaTHKH U MaTeMaTHUECKON KyJIbTYpPOI KaK CPEeACTBOM IO3HAHHUS
MHpa; OBJIAACHUCM HpOCTeI;'IHII/IMPI HaBBIKaAMH HCCHGI{OB&TGHBCKOﬁ ACATCIIbHOCTH.
dusznyeckoe BocnHUTaHHE, (OPMHUPOBAHNE KYJIbTYPHI 310POBbS H YMOIMOHATBLHOIO
Os1aronosyqusi:

TOTOBHOCTBIO IPUMEHATh MATEMaTUYECKUE 3HAHUS B MHTEPECaX CBOETO 3/J0POBBS, BEICHHS
3I0pOBOTO 00pa3a )KU3HHU (3710pOBOE MUTAHUE, COATTAHCUPOBAHHBIN PEXXUM 3aHSATHIA U OT/bIXA,
peryispHas pu3nyecKasi akTUBHOCTb);

c(hOpPMUPOBAHHOCTHIO HaBbIKa pe(ICKCUH, PU3HAHUEM CBOETO MTPaBa Ha OMIMOKY U TAKOTO YKe
npaBa Jpyroro 4eioBeKa.

JK0JI0rHYeCKOoe BOCIIUTAHME:

OpHUEHTaIel Ha MPUMEHEHNEe MaTeMaTHYEeCKUX 3HAHUH NS pellieH s 3a/1a4 B 00JIacTH
COXPAaHHOCTH OKPY)KaIOHIeI\/'I CpCabl, INITaHUPOBAHHA IMOCTYIIKOB N OLICHKN UX BO3MOXKHBIX
NOCJEICTBHUM JUIs OKpY’KaloIIen cpebl;

OCO3HAaHUEM TJII00aTBHOTO XapakTepa SKOJIOTHYECKUX MPOOIeM U IyTeH NX pelieHHs.
JIn4HOCTHBIE pe3y/IbTaThl, 00eceYnBaOIIie AANTANMIO 00yYaloLIerocst K
HU3MEHSIOIIHUMCS YCJIOBHAM COLMAIbLHON U MPUPOIHOM cpelbl:

— TOTOBHOCTBIO K IEUCTBUSM B YCIOBUSAX HEONPEAEIEHHOCTH, MOBBILICHUIO YPOBHS CBOEH
KOMIIETCHTHOCTH YCPE3 NPAKTUICCKYTIO ACATCIbHOCTH, B TOM YHUCJIC YMCHUC YUUTHCA Y
APYTUX JI0/IeH, TPHOOpETaTh B COBMECTHOM NeATEIbHOCTH HOBBIE 3HAHUS, HABBIKU U
KOMIIECTCHI WU M3 OIbITa JPYTUX;

— HEO0OXOJUMOCTHIO B (POPMUPOBAHUH HOBBIX 3HaHUI, B TOM 4ncie GOpMyTUpOBaTh UICH,
IIOHATHSA, TUIIOTE3bI 00 00BEKTaxX U SABJICHUAX, B TOM YUCJIC PAHCC HEC N3BCCTHHIX,
0CO3HaBaTh Ae(PUINTHI COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, INTAHUPOBATH CBOE
pa3BUTHE;

— CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIHIO, BOCTIPUHUMAThH CTPECCOBYIO CUTYAIUIO
KaK BBI30B, TPEOYIOIIMI KOHTPMEpP, KOPPEKTUPOBATh MPUHUMAEMbIE PEILICHUS U IeUCTBUS,
(bopMyIHpOBaTh U OLEHUBATH PUCKHU U MTOCIEACTBUS, (OPMUPOBATH OIBIT.

METANPEJIMETHBIE PE3YJIbTATHI

MerTanpeMeTHBIE pe3yIbTaThl OCBOCHHS IMPOTPaMMBbI yaeOHOTO Kypca «I eoMeTpus
XapaKTePU3YIOTCS OBIAJICHUEM VHUBEPCATbHLIMU HOZHABAMEIbHBIMU OelicCEUSMU,
VHUBEPCATbHBIMU KOMMYHUKAMUGHBIMU OeUCMBUAMU U YHUBEPCATbHIMU Pe2YyIAMUEHbIMU
oelicmseusimu.

1) Vuueepcanvnvie noznasamenwvhsle oelicmsus obecnevusaom Gopmuposarue 6a306vix
KOZHUMUBHBIX NPOYECCO8 00VUaAOWUXCs (0c8oeHUe MEemMOo008 NOZHAHUSL OKPYHCAIOU,e20 MUpa;
npUMeHeHUe 02UYeCKUX, UCCIe008AMeNbCKUX Onepayull, ymeHul pabomams ¢ uHgopmayuetr).

ba3soBble Jlornyeckue 1efcTBUA:



2)

BBISIBJISITH U XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKN MaTeMaTHYECKIX OOBEKTOB,
MOHATHIA, OTHOIIICHUN MKy TIOHATUSAMU; (DOPMYIUPOBATH ONPEICIICHUS TTOHSITHIA,
YCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(UKALIMU, OCHOBAHUS JIJIs1 0000IIeHUS U
CpaBHEHUsI, KPUTEPUU TTPOBOJUMOTO aHAIH3A;

BOCIPUHUMATh, OPMYIUPOBATH U MPe0OPa30BBIBATH CYXKJICHUS: YyTBEPAUTEIbHBIEC U
OTpHUIaTENIbHbIC, EAMHUYHBIC, YACTHBIC U OOIINE; YCIOBHBIC,

BBISIBJISITH MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUHs B (paKTax,
JAHHBIX, HAOJTIOICHUSX W YTBEPKACHUSIX; TIpeIIaraTh KPUTSPUH ISl BBISBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUHI;

JIeJ1aTh BBIBOJIBI C UCTIOJIB30BAaHUEM 3aKOHOB JIOTUKH, I€TyKTUBHBIX U MHIYKTHBHBIX
YMO3aKJIIOYeHHH, YMO3aKIIIOUeHUH 110 aHAJIOTHH;

pa3buparh J0Ka3aTENbCTBA MATEMATUUYECKUX YTBEPKICHUH (MIPSAMBIC U OT IPOTUBHOTO),
MIPOBOAUTH CAMOCTOSITEILHO HECJIOKHBIE I0Ka3aTeIbCTBA MATEMAaTHYECKUX (DaKTOB,
BBICTpPaMBaTh apryMEHTALIUIO, IPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI; 000CHOBBIBAThH
COOCTBEHHBIE PACCYKICHUS;

BBIOHMpATH croco0 permeHust yueOHOH 3a1auu (CpaBHUBATh HECKOJIBKO BAPHAHTOB PEIICHUS,
BbIOMpaTh HanboJiee MOAXOISAIINNA C YYETOM CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble ucciaenoBarelbCcKue A€HCTBUA:

WCII0JIB30BATh BOIIPOCHI KaK UCCIIEAOBATEILCKUI HHCTPYMEHT TIO3HAHHUS; (HOPMYITUPOBATH
BONPOCHI, GUKCHPYIOIINE IPOTUBOPEUHE, TPOOIIEMY, CAMOCTOSTEIIHPHO YCTAHABIINBATh
HCKOMOE U JJaHHOE, (POPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOKO MMO3UIIHI0, MHCHHE;
MIPOBOIUTH 10 CAMOCTOSTEIHLHO COCTABIICHHOMY TUIAaHY HECIIOKHBIM SKCIIEPUMEHT,
HeOOJIBIIIOE MCCIICIOBAHUE 110 YCTAHOBJICHUIO 0COOCHHOCTEH MaTEeMaTHYECKOTr0 00OBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXKy CO0O0ii;

CaMOCTOSITENNEHO (POPMYTUPOBATH 00OOIIEHHS U BEIBOJIBI 110 pe3yIbTaTaM MPOBEIEHHOTO
HAOJTIOICHUSI, MICCIICI0BAHMUS, OIICHUBATH JJOCTOBEPHOCTH IMOJTYUYCHHBIX PE3yJIbTATOB,
BBIBOJIOB M O0OOOILEHHUIH;

IMPOTHO3UPOBATH BO3MOXKHOC Pa3BUTUC MTPOLECCA, a TAKIKE BBIABUT'ATb MMPCAIIOJIOXKCHUA O
€ro pa3BUTHH B HOBBIX yCIIOBHSIX.

Pa6ora ¢ undopmanmueii:

BBISIBJIATh HEJOCTATOYHOCTD U M30BITOYHOCTh MH(OPMAIIUH, TaHHBIX, HEOOXOTUMBIX IS
pellIeHns 3a/1auy;

BbIOMPATh, AaHATU3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETHUPOBATH MHPOPMAIIUIO
Pa3IMYHbIX BUJOB U (POPM MpEICTaBICHMUS;

BbIOMpPATh (OpMy NpeACTaBICHUS HHPOPMALIMU U WILTIOCTPUPOBATH peliaeMble 3a/1aun
CXE€MaMH, AMarpaMMaMy, UHOM rpadukoi U uX KOMOMHALUSMY;

OLIEHUBATh HAAEKHOCTh HH(OPMAIIMU IO KPUTEPHUSIM, TPEATIOKEHHBIM YUUTEIEM HITH
c(hOpMyJIMPOBAHHBIM CAMOCTOSTEIBHO.

Yuusepcanvuvie kommynukamusHuwie oeticmeaus obecnedusaom cqhopmuposanHocms
COYUANBHBIX HABLIKOS 00YUAIOUUXCAL.
Oomenne:

BOCTIPHHUMATH B (DOPMYITHUPOBATH CYXKIACHHUS B COOTBETCTBHH C YCIOBUSIMH U TEIISIMHU
O0I1IeHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMMCbMEHHBIX
TEKCTaX, 1aBaTh IMOSICHEHUS TI0 XO/1y PEIICHUS 3a/1a4i, KOMMEHTHPOBATH MOJTYYCHHBIH
pe3yJbTar;

B X0JI¢ 00CYX/I€HHS 33aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKIaeMOU TEMBI, IPOOIIEMBI,
pelaemMoi 3a/1a4M, BBICKa3bIBaTh UJICH, HAIIEJICHHbIE Ha MIOMCK PEeIICHUS;

COMOCTABIIATH CBOM CY>KACHUS C CY)KICHUSIMH APYTHX YYAaCTHUKOB JAHMAIOTa,
oOHapy>KUBaTh Pa3IMYMe U CXOJCTBO MO3HLIUI; B KOPPEKTHOU hopme POopMyIHpOBaTh
Pa3HOTIACHS, CBOM BO3PAKCHUS;



3)

MIPENICTaBIATh PE3ybTaThl PEIICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIEOBAHUS, TPOEKTA;
CaMOCTOSITENTLHO BBIOMPATh (hOPMAT BBICTYIUICHHS C YUETOM 3aJ1a4 MPE3CHTAIIUN U
0COOCHHOCTEH ayAUTOPHH.

CoTpyaHnuecTBo:

MMOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U HHIUBUIYAIILHON paObOTHI TIPU
pelIeHNN yUYeOHBIX MaTEMAaTHYECKHX 3a]1a4;

MPUHUMATH 11EJIb COBMECTHOH JIeATEIIbHOCTH, TUTAHUPOBATh OPTraHU3AINI0 COBMECTHOM
paboThI, pacrpenensaTh BUABI padOT, JOTOBAPUBATLCS, O0CYKAATH MPOLIECC U PE3yIbTaT
paboThl; 06001IaTh MHEHUST HECKOJIBKHX JIFOJICH;

y4acTBOBATh B TPYIIIOBBIX (hopMax paboThl (00CYKIeHUS, OOMEH MHEHUSMHU, MO3TOBBIC
MITYPMBI H JIp.);

BBITIOJTHSATH CBOKO YacCTh pa0OTHI U KOOPJAUHUPOBATH CBOU ACUCTBHS C APYTUMHU WICHAMU
KOMaH/IbI;

OIICHUBATh KAYECTBO CBOETO BKJIA/Ia B OOIIUH MPOIYKT MO KPUTEPHSIM,
c(OpMyYITHPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUSI.

Yuueepcanvuvie pecynamuenuie oeticmeus obecneuusaiom opmuposarue cmoiCi08blx
YCMAaHOB0K U JHCU3HEHHbIX HABbLIKOE JIUYHOCNTU. CaMOOpraHI/BaHI/IHZ
CaMOCTOSITEIILHO COCTABJISITH IUIAH, AITOPUTM PEIICHUS 3a1a9u (WJIA €ro 9acTh), BRLIOUPATh
Croco0 pemieHus ¢ y4€TOM UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yuéTOM HOBOM MH(pOpMaLIUU.
CaMOKOHTPOJIBb:

BJIa/IETh CIIOCOOAMM CaMOIIPOBEPKHU, CAMOKOHTPOJIS ITPOLIECCA U Pe3ysIbTaTa PELICHUS
MaTeMaTUYeCKOU 3a/1a4u;

MPEABUICTh TPYJHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPU PEIICHUU 3a]1a4l, BHOCHTD
KOPPEKTUBBI B ACITETFHOCTh HA OCHOBE HOBBIX 00CTOSTENHCTB, HAlIEHHBIX OIIUOOK,
BBISIBIICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA IEATEIbHOCTH MOCTABICHHON LIEIU U YCIOBUSIM,
OOBSACHSTH MPUUMHBI TOCTHKEHUS WU HEJOCTHIKEHUS 11€TTH, HAXOAUTh OIMOKY, 1aBaTh
OLICHKY MTPUOOPETEHHOMY OIIBITY.

MNPEAMETHBIE PE3YJIBTATbBI
OcBoenue yueOHOro Kypca «I eomeTpus» Ha ypOBHE OCHOBHOTO 00I1IeT0 00pa3oBaHUs JOJKHO
obecreunBaTh JOCTHIKEHUE CIEAYIONUX MPEAMETHBIX 00pa30BaTeNbHbIX PEe3YyIbTaTOB:

3HaTh TPUTOHOMETPHUECKHUE (DYHKIIMU OCTPBIX YIJIOB, HAXOIUTH C UX ITOMOILBIO
pa3NUYHbIC 3JIEMEHTHI IPSMOYTOJIBHOTO TPEYTOJIbHUKA («pEeIIeHUE MPSMOYTOIbHBIX
TPEYTOJILHUKOBY).

HaxoauTs (¢ TOMOIIBIO KAIBKYJISTOPA) JUIMHBI U YTJIBI [ HETaOJIMYHbBIX 3HAUEHUH.
[Tonb3oBatbes popmynamu NPUBEACHUSI U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIECTBOM
JUISL HAXO0XKJACHUS COOTHOIIEHUN MEXYy TPUTOHOMETPUUYECKUMH BEIMYMHAMM.
Hcnons30BaThk TEOPEMBI CHHYCOB M KOCUHYCOB JIJISl HAXOKIAEHUS Pa3IU4YHbIX HJIEMEHTOB
TPEYTOJIbHUKA («pEeIIeHNE TPEYTOIbHUKOBY ), IPUMEHSATh UX MPHU PEIICHUH
Tr€OMETPUYECKHX 3a/1a4.

Brnaners nonstusaMu npeoOGpa3oBaHus 1010011, COOTBETCTBEHHBIX 3JIEMEHTOB MOJOOHBIX
duryp.

[Tonp30BaTbes CBOWCTBAMHM 0100 POU3BOJIBHBIX (PUTYP, YMETh BHIUUCIIATE AJTUHBI U
HaxOJIUTh YTJIBI y TOJOOHBIX PUTYD.

[TpuMeHsATH cBOMCTBA OJO0MS B MPAKTUYECKHX 33/1a4ax.

YMeTh NpUBOANUTE NMPUMEPHI OJOOHBIX (PUTYDP B OKPYIKAIOIIEM MHpE.

ITonb30BaTbCs TEOPpEMAMU O IPOU3BEACHUHN OTPE3KOB XOPJ, O IPOU3BEACHUHN OTPE3KOB

CEKYILUX, O KBaJpaTe KacaTeIIbHOM.

[Tonmp30BaTbcsl BEKTOPaAMH, TOHUMATh UX T€OMETPHUECKUI U (PU3NIECKUN CMBICT,
IPUMEHSATh UX B PEIICHUH T'€OMETPUUECKUX U (PU3MUECKUX 3ajad.



— IIpuMeHATH CKaIIPHOE NIPOU3BEIECHUE BEKTOPOB JJIsl HAXOKICHUS JJIMH U YIJIOB.
— Ilonp30BaTbCs METOIOM KOOPIAMHAT HA IJIOCKOCTH, IPUMEHATH €0 B PELLICHUU
TEOMETPUUYECKUX U NTPAKTUYECKUX 3a1a4.
— Bunazers NOHATHAMU NPABWIBHOTO MHOT'OYT'OJIBHUKA, JNIMHBI OKPYKHOCTH, JUIMHBI IyTH
OKPY>KHOCTH Y PalMaHHON MEpPHI yIila, yMETh BBIUYUCIIATH IJIOMAAb KPyTa ¥ €ro 4acTeH.
— IIpuMeHATH NOJy4eHHBIE YMEHUS B IPAKTUYECKUX 3a/1a4ax.
— Haxoauts ocu (MM LEHTPbI) CAMMETPUU QUTYD, IPUMEHSATh ABUKEHUSI INIOCKOCTH B
MIPOCTEUIINX CIIyYasix.
ITpyMeHATH NOy4YECHHBIE 3HaHKS HA TPAKTUKE — CTPOUTh MATEMAaTUYECKUE MOCIN AJIA 3aa4
peanbHON )KU3HU U IPOBOAUTH COOTBETCTBYIOIIME BHIYMCIICHHUS C TPUMEHEHUEM TOJ00Hs U
TPUTOHOMETPUYECKHX (DYHKIHMH (IOJIB3YsICh, T HEOOXOIMMO, KaJbKYJISTOPOM)

TEMATHYECKOE IINTAHUPOBAHHUE

KonnuectBo yacos

HanmeHnoBaHue

Ne Kontponbubie DnexTpoHHbIE (IIUPPOBLIE)

/o Pa3/ICIOB N TeM Bcero | IlpakTuueckue I[aTa 06pa30BaTeJII>HI)Ie peCypcChl
IIPOrpaMMbI P

paboThI MIPOBEICHUS
https://www.yaklass.ru/p/geometria/9-
Paznen 1. klass/sootnosheniia-mezhdu-
TpuronomeTpus. storonami-i-uglami-treugolnika-
Teopembl skaliarnoe-proizvedeni_-

! KOCHHYCOB U 16 . CenTAOpp 9222/sootnosheniia-mezhdu-
CUHYCOB. Pemienue storonami-i-uglami-treugolnika-
TPEYTOJIbHUKOB. 9281/re-7ad3359e-27dd-4ae0-9272-

8flce3e75ec2
Pasen 2. https://mfourok.ru/prez_entacwg-po-
CEHTAOPH geometrii-na-temu-proizvedeniya-

2 | Ilpeobpa3oBanue 10 1 Kkov-h cekuschih
HoR0GHs OKTSIOPb otrezkov-hord-i-sekuschih-

' 2896250.html
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Paznen 4.

4 JlekapTOBBI 9 1 JeKadphb https://infourok.ru/konspekt-uroka-
KOOpAMHATHI Ha SIHBapb uglovoj-koefficient-pryamoj-s-podgo
IIJIOCKOCTHU
Paznen 5.

Hpasrbrbie https://www.yaklass.ru/p/geometria/9-
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Paszien 6. MapT https://infourok.ru/urok-po-
6 | JBmwxkeHus 6 1 - -
anpenb matematike-dlya-klassa-pravilnie-
IIJIOCKOCTH
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1178089.html
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[ToBTOpEHHUE, - -
klassa-preobrazovanie-vyrazheniy
000011IeHNE, o .
7 CHCTOMATHSALILS 7 anpens Maii | https://www.yaklass.ru/p/algebra
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KOJIMYECTBO 68
YACOB I1O
I[TPOI'PAMME

YYEBHO-METOJMYECKOE OBECHEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUIS1 YYEHUKA

* MaremaTuka: anredpa U Hauaiaa MaTeMaTHYEeCKOTO aHAIHU3a, TEOMETPHSL.
I'eomerpust, 7-9 xnacerl/ Atanacsa JI.C., Byty3os B.®., Kagommes C.b. u
npyrue, AkunonepHoe obmectBo «M3narenpctBo «lIpocBenienne

METOAUYECKHUE MATEPHUAJIBI U151 YYUTEJIA
Mertoanueckue pekomeHaanuu Kk yaeonuky Aranacsia JI.C. 10-11 xmaccsr,
IToypounoe mtanupoBanue k yueoHuky Aranacsia JI.C. 10-11 kiaccsl.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
Poccuiickas snekrponHas mkona. https://resh.edu.ru/
«Yuu.py» — https://uchi.ru/
«Sunekc. YueOnuk» https://education.yandex.ru/home/
«SIKmacey . https://www.yaklass.ru/

doxcdopn https://foxford.ru/about
«Cupuyc. Onnaiiny . https://edu.sirius.online
«MapkeTniieiic 00pazoBaTeJbHbIX YCJIYD»
«SAunekcy, «1C», «Yun.py», «Ckaitenr», «Koasapacy,
uznarenabcTBo «I[Ipoceemenne» u apyrue. https://elducation.ru/
«UuateprerY pok» —. https://interneturok.ru/
Oo6pasoBarenbHas iathopma «Jlexray . https://lecta.rosuchebnik.ru/
https://edu.skysmart.ru/

YUYEBHOE OBOPYAOBAHHUE
CIIPaBOYHBIC TAOJIUIIBI

OBOPYJIOBAHMUE Ui ITPOBEJAEHUS IABOPATOPHBIX U IPAKTUYECKHUX
PABOT
JUHeMKa, KapaHJall, UPKYJb, TPAHCTIOPTUP



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
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/

IToypouHoe uIaHUpPOBaHME

BCEr' | KOHTp
No | Tensr 0 . Jlata DneKTpoHHbIE (IU(PPOBHIE)
MPaKT 00pa3oBaTeNbHBIE PECYPCHI
pao.
Pa3nen 1. Tpuronomerpusi. 16 |1 https://www.yaklass.ru/p/geometria/9-klass/sootnc
TeopeMbl KOCHHYCOB M CHHYCOB. mezhdu-storonami-i-uglami-treugolnika-skaliarno
Pemienne TpeyroibHUKOB. proizvedeni_-9222/sootnosheniia-mezhdu-storona
1. | Onpenenenne uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-
1. | TpuroHomeTpudecKux QPyHKIHHA 2 8flce3e75ec2
yrioB ot 0° 1o 180°.
1. | Kocunyc u cunyc npsMoro u 2 https://www.yaklass.ru/p/geometria/9-klass/sootnc
2. | Tymoro yria. mezhdu-storonami-i-uglami-treugolnika-skaliarno
proizvedeni_-9222/sootnosheniia-mezhdu-storona
uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-
8flce3e75ec2
1. | Teopema KOCHHYCOB. 2 https://www.yaklass.ru/p/geometria/9-klass/sootnc
3. | (O6o0mEnHasT), TEOpEeMa CHHYCOB mezhdu-storonami-i-uglami-treugolnika-skaliarno
(c pamuycom onmucaHHON proizvedeni_-9222/sootnosheniia-mezhdu-storona
OKPYKHOCTH). uglami-treugolnika-9281/re-7ad3359e-27dd-4ae0-
8flce3e75ec2
1. | HaxoxeHue JJIMH CTOPOH U 2 https://resh.edu.ru/subject/lesson/2040/main/
4. | BEIMYUH YIJIOB TPEYTOJIbHUKOB.
1. | ®opmyna momany TpeyrojabHuKa | 2 VYerHbll onpoc
5. | 4epe3 1Be CTOPOHBI U YTOJI MEXTY https://skysmart.ru/articles/mathematic/Kat
HUMH. ploshchad'-pryamougol'nika
1. | ®opmyna nuomanu 2 https://www.resolventa.ru/spr/planimetry/sqf.htm
6. | 4eTBIpEXYTOMBHIKA Yepe3 ero
AUAaroHajiv U yroJj MCxJy HUMHU.
1. | IIpakTH4ecKoe MPUMEHEHUE 3 https://www.resolventa.ru/spr/planimetry/sqf.htm
7. JAOKAa3aHHBIX TECOPEM
2. | Pa3nen 2. Ilpeodpa3oBanue 10 1
1. | nopoOusi. Merpuyeckue https://infourok.ru/prezentaciya-po-geometrii-na-s
COOTHOIIIEHHUS B OKPYKHOCTH proizvedeniya-otrezkov-hord-i-sekuschih-289625(
[Tonsatue o npeoOpa3oBaHUH 2
moaoous
2. | CoOTBETCTBEHHBIE DJIEMEHTHI 2 https://infourok.ru/prezentaciya-po-geometrii-na-t
2. | momoOHbBIX GHTYD. proizvedeniya-otrezkov-hord-i-sekuschih-289625(
2. | Teopema o0 MpOU3BEACHUH 2 https://infourok.ru/prezentaciya-po-geometrii-na-t
3. | OTpe3KOB XOp/, TEOpEMa O proizvedeniya-otrezkov-hord-i-sekuschih-289625(
MPOU3BEICHUHU OTPE3KOB CEKYIIUX, https://interneturok.ru/lesson/geometry/9-klass/ito
TEeopeMa O KBaJpaTe KacaTelbHOM. povtorenie-kursa-geometrii-za-79-klassy/tochka-v
okruzhnosti
2. | IlpuMeHeHuE B pelieHUH 3
4. | reoMeTpUYECKHX 3a/1a4
3. | Pazgen 3. BekTopsl 12 1 https://www.yaklass.ru/p/geometria/10-klass/vekic
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'-pryamougol'nika
https://skysmart.ru/articles/mathematic/Kak-nayti-ploshchad'-pryamougol'nika
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

Onpez[eneHHe BCKTOPOB, CJIOKCHHUC
" pa3HOCThb BEKTOPOB, YMHOKCHHE
BCKTOpA Ha YHCJIO.

3. | ®usnueckuii ¥ reOMETPUIECKUI https://www.yaklass.ru/p/geometria/10-klass/vekic
2. | CMBICII BEKTOPOB. prostranstve-deistviia-s-vektorami-9248/opredelen
fizicheskii-smysl-vektora-v-prostranstve-9286
3. | Pa3noxenue BekTopa 1mo AByM https://resh.edu.ru/subject/lesson/3038/main/
3. HEKOJUIMHEAPHBIM BEKTOpPaM.
3. | Koopaunats! BekTOpa https://www.yaklass.ru/p/geometria/9-klass/sootnc
4, mezhdu-storonami-i-uglami-treugolnika-skaliarno
proizvedeni_-9222/skaliarnoe-proizvedenie-vektot
svoistva-9526
https://znanio.ru/pub/317
3. | CkanspHoe npou3BeeHUE J10 XKe
5. | BEKTOpPOB, €0 MPUMEHEHHE IS
HaXO0XIACHHWA IJIMH U YIJIOB.
3. | Pemienue 3a1a4u ¢ mOMOIIbIO O10 *)e
6. | BeKTOpOB
3. | [IpumeneHne BEKTOPOB IS 910 X)e
7. peICHUA 3a/la4 KHHCMATUKHU U
MEXaHUKU
4. | Paznen 4. lekapToOBBI https://infourok.ru/konspekt-uroka-uglovoj-koeffic
1. | KOOpAMHATHI HA TJIOCKOCTH pryamoj-s-podgo
I[eKapTOBBI KOOpAWHATBI TOYCK Ha
IIJIOCKOCTH.
4. | YpaBHeHue npsmon
2.
4. | YrioBo# K03 PHUIUECHT, TAHTCHC https://www.yaklass.ru/p/geometria/9-klass/metod
3. | yria HakjoHa, napajieNbHble U 9887/uravnenie-okruzhnosti-uravnenie-priamoi-12
HEePICHIMKYJISIPHBIC TIPSMbIC bbd7dd94-cd7b-473e-b426-96cch9cOefa3
4. | YpaBHEHUE OKPYKHOCTH. https://www.yaklass.ru/p/geometria/9-klass/metod
4. 9887/uravnenie-okruzhnosti-uravnenie-priamoi-12
bbd7dd94-cd7b-473e-b426-96cch9cOefal
4. | HaxoxIieHHe KOOpAUHAT TOYEK https://www.yaklass.ru/p/geometria/9-klass/metod
5. | mepecedeHust OKPYKHOCTH U 9887/uravnenie-okruzhnosti-uravnenie-priamoi-12
IpSIMOIA bbd7dd94-cd7b-473e-b426-96cch9cOefal
4. | MeToa KOOpAMHAT MPH pEeIICHUH https://resh.edu.ru/subject/lesson/2508/main/
6. | reoMeTpHUECKHX 3374
4. | Ucnonp30oBanue MeToa https://resh.edu.ru/subject/lesson/2508/main/
7. | KOOpAMHAT B MPAKTUYECKUX
3aaadyax
5. | Pa3gen 5. IlpaBujibHbIE https://www.yaklass.ru/p/geometria/9-klass/dlir
1. | mHOrOyroJabHuKH. JJinHa okruzhnosti-i-ploshchad-kruga-9241/pravilnye-
OKPY:KHOCTH H ILIOIIAb KPyra. mnogougolniki-9246/re-983bb30f-8304-4d02-a7
Borunciaenne miomagei 40bb351ch45d
[IpaBuiibHBIE MHOTOYTOJIBHUKH,
BBIYHCIICHUEC UX DJICMCHTOB.
5. | Yucno p u JyiMHA OKPY>KHOCTH.

N



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
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