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HOACHUTEJBHASA 3AIIMCKA

I'eomeTpust Kak OIMH M3 OCHOBHBIX PAa3ZElIOB IIKOJIBHON MAaTEMaTUKH, UMEIOIIUN CBOEM
[eIbI0 O0ECIEeUnTh M3YyYEHHE CBOMCTB M pa3MepoB (uryp, MX OTHOUICHHMM U B3aHMMHOE
PaCIIONIOKEHUE, OINHUPACTCS Ha JIOTMYECKYIO, JOKAa3aTelbHYK JUHUIO. LleHHOCTh u3ydeHus
reOMETPUM Ha YPOBHE OCHOBHOTO OOIIEro o0O0pa3oBaHUSA 3aKIOYaeTcs B TOM, 4YTO
OoOy4Jaronuiicss y4uTCs MPOBOAUTH JOKAa3aTelIbHbIE PpACCYKICHHS, CTPOUTH JIOTUYECKUE
YMO3aKJIIOUEHHUS], I0KA3bIBATh UCTUHHBIE YTBEPKICHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM,
MIPOBOAUTH  PACCYXKICHHUS «OT TMPOTUBHOIO», OTJIMYAaThb CBOWCTBA OT IPU3HAKOB,
dbopMypoBaTh 0OpaTHBIC YTBEPKIACHUS.

BTopoii nienpro n3ydeHus: reOMETPUN ABJISIETCSA MCIIOJIb30BaHUE €€ KaK MHCTPYMEHTA IPH
pELICHNH KaK MAaTEMAaTHYECKHUX, TaK M NPAKTHYECKUX 3a/1a4, BCTPEUAIOUIMXCS B PEATbHOU
Ku3HU. OOydarouuicsl TOJDKEH HAYYUTHCS OINpPEACNIUTh Te€OMETPUYECKYr0 (QUrypy, omnucarb
CJIOBAaMHU JAHHBIM YEPTEX WM PUCYHOK, HAWTH IUIOIIAJb 3€MEJIBHOTO y4acTKa, PACCUUTATh
HEOOXOJMMYIO JUIMHY OITOBOJIOKOHHOTO KaOenss WM Tpedyemble pa3Mephbl rapaxa s
aBTOMOOMJIL. DTOMY COOTBETCTBYET BTODPasi, BHIYMCIUTENbHASA JUHUS B U3yYEHUU T€OMETPHUH.
[Ipu pemenun 3agad  MPAKTUYECKOrO  XapakTepa OOydYalolIUMHCS  YYUTCS  CTPOUTH
MaTeMaTUYECKHE MOJEIHA PEATbHbIX XU3HEHHBIX CHUTyalud, MPOBOAUTH BBIYUCICHHUS U
OLICHUBATh aJ€KBATHOCTH ITOJIyYEHHOI'O pE3yJIbTaTa.

KpaiiHe Ba)XHO MOAYEPKHUBATH CBA3UM T€OMETPUU C APYTMMH YUE€OHBIMU IpEIMETaMH,
MOTHBHPOBATh  HCIOJB30BAaTh  OMNpPEJEICHUS TE€OMETpUYECKUX GUIYyp U MOHSITHIA,
JE€MOHCTPUPOBaTh NPUMEHEHUE IOJYYEHHbIX YMEHUNH B (U3MKE U TEXHUKE. OTHU CBS3U
HauOoJiee ApKO BUIHBI B TeMax «Bektops», « TpUroHoMeTpruecKrue COOTHOIICHUS», «MeToj
koopauHa™» U «Teopema ITudaropar.

VYyeonniii kypc «l'eoMeTpus» BKIIOYAET CIEAYIONIME OCHOBHBIC Pa3/ielibl COMEP KAHMUS:
«I'eomeTpuueckne QUrypl U UX CBOWMCTBay, «VI3MepeHHe TEOMETPUUYECKUX BEITUUYUH,
«/lekapToBbl ~ KOOpPAMHATBI HAa IUIOCKOCTW», «Bektopb», «/I[BHKEHHS IUIOCKOCTHY,
«IIpeobpazoBaHust NOTOOUS.

Ha u3yudenne yuebHoro kypca «I'eometpus» orBogutcst 204 vaca: B 7 kjacce — 68 yacos
(2 gaca B Henenio), B 8 kiacce — 68 yacoB (2 yaca B Heneno), B 9 kitacce — 68 yacoB (2 vaca B
HEJIEIIIO).



COILEPKXAHUE OBYUYEHUA
7 KIIACC

Havanpnble nonatus reomerpuu. Touka, mpsiMas, OTpPe3OK, Jyd. Yros. Buael yrnos.
BeprtukanbHble M CMEXHbIE yribl. buccekrpuca yria. JlomaHas, MHOTOYTOJIbHUK.
[TapajienpHOCTB U MEPIIEHAUKYIISIPHOCTD IIPSMBIX.

Cummetrpuunbie  ¢urypel. OCHOBHBIE CBOWCTBa OCEBOM CcuUMMeETpuu. [Ipumepbl
CUMMETPHUU B OKPYKAIOIEM MUPE.

OCHOBHBIE TIOCTPOEHHMsI C IOMOINBID LUPKYJIsd M JHMHEWKH. TpeyronpHuk. Bricora,
MeanaHa, OMCCEeKTpuca, UX CBOWCTBA.

PaBHOOEIpeHHBIN 1 paBHOCTOPOHHUH TpeyroibHUKU. HepaBeHCTBO TpeyroiabHUKA.

CBoiicTBa M TpU3HAKK paBHOOEAPEHHOTO TpeyroibHHUKa. [Ipu3Haku paBeHCTBA
TPEYTOJIBHUKOB.

CpoiicTBa M NpU3HAKM NapajuiesbHbIX NpsMbIX. CymMma yriloB TpeyroibHUKa. BHeniHue
YTIIbI TPEYTOJIbHUKA.

[IpsmoyrosbHbId TpeyroJbHUK. CBOWCTBO MEAWAHBI MPSMOYIOJBHOTO TPEYTOJbHUKA,
MPOBEAEHHON K THUIOTeHy3e. I[Ipu3Hakum paBeHCTBAa MPAMOYIOJIBHBIX TPEYTOJIbHUKOB.
IIpsAMOYTOJIBHBIN TPEYTOJIBHUK C yTioM B 30°.

HepaBencTBa B reOMETpUM: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
TeopeMa O OOJIbIIEM yTJiie U OOJIbIIEH CTOPOHE TPeYroJdbHUKA. [lepreHAuKysp 1 HaKJIOHHASL.

I'eomeTpuueckoe mecTto Touyek. buccekTpuca yriia M CEpeaVHHBIN TEPIEHAMKYISP K
OTPE3KY KaK FT€OMETPUYECKUE MECTA TOYEK.

OKpy>XHOCTb M KpYyI, XOpJa W JuaMeTp, MX CBOKCTBA. B3anMMHOE pacnoyioKeHHUE
OKPYXHOCTH M npsiMoi. KacarenbHas u cekymas K OKpy>KHOCTU. OKpy»KHOCTb, BIIMCAHHAs B

yroJi. BrimcanHas 1 onucaHHasi OKpYy»KHOCTH TPEYTOJIbHUKA.
8 KIIACC

UYereipéxyronpHuku. llapamnenorpamm, ero mpus3Haku M cBOMCTBA. YacTHbIE cCiydau
napajuie’aorpaMmmMoB (MPSIMOYTOJIbHUK, poMO, KBaapar), UX NpHU3HAKU U cBoicTBa. Tpameuus,
paBHOOOKas Tparneuusi, €€ CBOMCTBA U NMpu3Haku. [IpsmMoyronabHas Tpanenusi.

Meron ynBoenuss meauansl. lleHTpanbHas cummerpus. Teopema Panieca u TeopemMa o
MPONOPLIMOHAIIBHBIX OTPE3KAX.

CpenHue JIMHUM TPEYyroJibHUKA U Tpanenuu. LIeHTp Macc TpeyroiabHuKa.

[Tonobue TpeyroapHuKoB, kodhduimeHT noaodus. [IpuzHaku momgoOus TPEyroJabHUKOB.
[IpumeneHre nogo0us Ipy pelIeHUH MPAKTUYECKUX 3aad.

CaoiicTBa Tutomaae reomerpudeckux Guryp. Gopmynsl As MI0MATA TPEYTOJbHUKA,
napajienorpamma, pomoa u tpanernuu. OTHoOIIEHHE TIoMaAei MoJ0OHBIX GUTYD.

Brluucnenue mioniaiei TpeyroJibHUKOB 1 MHOTOYT'OJIBHUKOB Ha KJIETYaTON Oymare.

Teopema Iludaropa. Ilpumenenue teopembl [ludaropa nmpu pemeHHH TPAKTUYECKUX
3a1ad4.

CHHYyC, KOCHMHYC, TAHI€HC OCTpPOro YIVIa MPSMOYTOJIBHOTO TpeyroibHUKa. OCHOBHOE
TPUTOHOMETPHUECKOE TOXIeCTBO. TpuroHomerpuueckue Qpynkiuu yrios B 30, 45 u 60°.



BrnmcanHble M LEHTPAIBHBIE YIVIBL, YIOJ MEXKIY KAacaTEIbHOM M XOPAOH. YTIIBI MEXKIY
XOpJJaMM M CEeKyIlMMM. BnucaHHblE W OIMCAaHHBIE YETBIPEXYTOJIBHUKU. B3auMHOe
pacnojoxeHue AByX OKpykHocTeil. Kacanuwe okpykHoctei. OOmmMe KacaTeilbHble K JABYM
OKPYXHOCTSIM.

9 KUIIACC

Cunyc, xocuHyc, TaHreHc yriioB or 0 mgo 180°. OCHOBHOE TPUTOHOMETPHUUECKOE
TOXKAECTBO. POPMYJIIBI TPUBEICHHUS.

Pemienne TpeyronpHukoB. Teopema KOCHMHYCOB M TeOpeMa CUHYCOB. Pemenue
IIPAKTUYECKUX 3a/1a4 C UCTIOJIb30BAHUEM TEOPEMBI KOCHHYCOB Y TEOPEMBI CHHYCOB.

[IpeoOpazoBanue noaodus. [logo6ue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 MpoU3BENEHUN OTPE3KOB XOPA, TEOPEMBI O IPOU3BENCHUN OTPEZKOB CEKYIINUX,
TeopeMa 0 KBaJApaTe KacaTeIbHOM.

Bekrop, mnmmHa (MOAYJb) BEKTOpa, COHANpPABJICHHBIE BEKTOPBI, MPOTHUBOMNOJIOKHO
HAIIPaBJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OMNEPAMU HAJ
BEKTOpamu. Pa3noxkeHue BeKTopa 1o JByM HEKOJUIMHEApHbIM BekTOopaM. KoopauHatel BeKTOpa.
CkansipHO€ IpOM3BEACHUE BEKTOPOB, IPUMEHEHHUE JUIsl HAXOKICHHUS IJIUH U YIJIOB.

JlekapToBbl KOOpPAMHATBHI Ha IUIOCKOCTH. YPAaBHEHHS NPSAMOM M OKPYKHOCTU B
KOOPAMHATAX, IEPECEUEHUE OKPYKHOCTEN U IPSAMBIX. METOI KOOPAUHAT U €ro PUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. [[TMHA OKpYKHOCTHU. ['pamycHas u paauaHHas Mepa yria,
BBIYMCIICHHE JUIMH yT OKpy>KHOCTel. [Tnomans kpyra, cekTopa, CErMeHTa.

JIBUKEHUsT  TJIOCKOCTH M BHYTPEHHUE  CUMMeTpuu  Quryp  (d1emMeHTapHbIe
npeacrapienus). [lapamnensublii nepenoc. [ToBopor.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA ITPOI'PAMMBI YUYEBHOI'O
KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE Ppe3yJbTaThbl OCBOCHUS MPOrpaMMbl y4eOHOro Kypca «l'eomeTpusi»
XapaKTepU3yrOTCSA:

1) maTpuoTnyeckoe BOCIMTAHUE:

MPOSIBJICHUEM MHTEpeca K MPOUUIOMY M HACTOSIIEMY POCCHKWCKOW MAaTeMAaTHKH,
LHEHHOCTHBIM OTHOILIEHUEM K JOCTHKECHHUSIM POCCHMCKMX MATEMATHKOB U POCCHUCKOMN
MaTeMaTU4YECKOW IIKOJIbI, K HCHOJIb30BAHUI0 H3TUX JOCTHKEHUH B JPYIrMX HayKax u
NPUKJIAJAHBIX cdepax;

2) rpa:xKIaHCKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINOJHEHUIO OO0S3aHHOCTEW TpaKJIaHWHA W pealu3aluyd ero Ipas,
MPEACTABICHUEM O MAaTEMaTUYECKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYD,
SBJICHUM, TPOIEAYP TPaXKAAHCKOTO 001IecTBa (HanmpuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYXJIEHUIO ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTHKCHUHN
HayK{, OCO3HAHUEM BaXKHOCTH MOPAJIbHO-3TUYECKUX MPHUHIIMIIOB B IEATEIHOCTH YYEHOTO;

3) TpyaoBOe BOCIIMTAHUE:

YCTAHOBKON Ha aKTUBHOE YYacTHE B PEIICHHM MPAKTUYECKUX 3aa4 MaTEMaTHUYECKOUN
HaIPaBJICHHOCTH, OCO3HAHUEM BAXXHOCTH MATEMaTHUYECKOTrO OO0pa3oBaHUs Ha MPOTSHIKEHUU
BCEU KM3HU Ui YCIEIIHON NMpO(ecCHOHAIbHON AESITENIBbHOCTH U PAa3BUTHEM HEOOXOIMMBIX
YMEHUI, 0CO3HAHHBIM BBIOOPOM U MOCTPOECHUEM MHIUBUAYATbHON TPAEKTOPUU 00pa30BaHUs U
KU3HEHHBIX TIAHOB C YYETOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTH4ecKoe BOCIMTAHME:

CIIOCOOHOCTBIO K 3MOILMOHATBHOMY W AICTETUYECKOMY BOCIPUATHIO MATEMaTUYECKUX
00BEKTOB, 33/a4, pELUICHUH, paCCYX ACHUI, YMEHUIO BUIETh MAaTEMaTUYECKUE 3aKOHOMEPHOCTH
B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NMO3HAHUS:

OpUEHTAllUeH B JIEATEILHOCTH Ha COBPEMEHHYIO CHCTEMY HAay4YHBIX MPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHSl YEJIOBEKa, NPUPOABI M OOIIECTBA, MOHUMAHUEM
MaTeMaTUYeCKOM HayKM Kak c¢epbl YeIOBEUECKOW MESITEeIbHOCTH, STaloB €€ pa3BUTHS U
3HQUUMOCTH I8 Pa3BUTHUS  UMUBWIM3AIMH, OBJAJCHUEM  SI3BIKOM  MaTeMaTUKU U
MAaTEMATUYECKON KYJIbTYPOM KakK CpPEACTBOM MO3HAHUS MHUPA, OBJIAJCHUEM IPOCTEUIIUMHU
HaBBIKAMHU HCCJIEIOBATEIILCKON JEATEbHOCTH;

6) ¢usnyeckoe BocnuTaHHe, (POPMHPOBAHHE  KYJbTYPbl  310POBbS H
IMOIMOHAIBHOIO 0JIATONOJYYHsI:

TOTOBHOCTBIO NPUMEHATH MaTeMaTHYECKUE 3HAHUSI B HMHTEpPEcax CBOErO 3J0POBbS,
BEJICHUS 3JI0POBOTO 00pa3a >KU3HM (3I0pOBOE NMHUTAHKE, COATAHCUPOBAHHBIN PEKUM 3aHATHH U
OTIIbIXa, peryyspHas (u3udeckas aKTUBHOCTH), CHOPMHPOBAHHOCTHIO HABBIKA PEQIICKCHUH,
MPU3HAHUEM CBOETO MpaBa Ha OMIKOKY U TAKOTO K€ IpaBa APYroro YeIOBeKa;

7) 3K0JIOrH4YecKoe BOCIIMTAHUE:



OpUEHTalMel Ha MPUMEHEHHWE MATeMaTHYEeCKUX 3HAHUM Ui pelieHus 3a1ad B 00JacTH
COXPAaHHOCTH OKPY’KaIOIIEH cpeibl, IUIAHUPOBAHUSA IOCTYNKOB M OLEHKH WX BO3MOXKHBIX
MOCJIEICTBUN JIJISl OKPY KAIOIIEH Cpejibl, OCO3HAHUEM TJ100aIbHOTO XapaKTepa SKOJIOTUYECKUX
npo0sieM U MyTel UX pelieHus;

8) ajanTanus K M3MEHSIIOIUMCH YCJIOBUSIM COUUAIBLHON M IPUPOIHON Cpebl:

TOTOBHOCTBIO K JICHCTBUSAM B YCIIOBUAX HEONPENEIEHHOCTH, MOBBILIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTHYECKYIO AeATEIbHOCTh, B TOM YHCIE YMEHUE YUUTHCSA Y IPYTUX
JoJIed, MpruoOpeTaTh B COBMECTHOM JIESITEIbHOCTU HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUH U3
OIBITA IPYTHX;

HEO0OXOUMOCTHIO B (DOPMHUPOBAHMH HOBBIX 3HAHUH, B TOM 4yucie (HOpMyIUpOBaTh UJIEH,
MOHSTHS, TUTIOTE3Bl 00 O0BEKTaX W SIBJICHUSX, B TOM YHCIIE paHee HEM3BECTHBIX, OCO3HABATH
AePUIMTH COOCTBEHHBIX 3HAHUM U KOMIETEHTHOCTEH, MJIAaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HABAaTh CTPECCOBYIO CUTYyallMl0, BOCIPUHUMATH CTPECCOBYIO
CUTYallMI0 KaK BbI30B, TPEOYIOUIMI KOHTPMEp, KOPPEKTHPOBaTh MPUHUMAEMble PEIICHUS U
nencTBud, (OpMyJIUPOBaTh U OLEHUBATH PUCKH U MOCIEACTBUS, POPMUPOBATH OIIBIT.

METAIIPEAMETHBIE PE3YJ/IBTATDBI
Ilo3HaBaTe/IbHBIC YHUBEPCAJIbHbIC YUeOHbIE JeiiCTBUS

Ba3oBble jiornyeckue aeiicTBUs:

e BBIBISITH M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKKM MATEMATHYECKUX OOBEKTOB,
MOHATUH, OTHOIICHUH MEXIY MOHATUAMH, (DOPMYIUPOBATH OMPEICICHUS TMOHATHIA,
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIaCCU(PUKALIUU, OCHOBAHUS JUIsi 0000IIECHUS U
CpaBHEHUSI, KPUTEPHUH MMPOBOJIUMOTO aHAIN3A;

e BOCIPUHUMATH, (DOPMYIUPOBATH M TPEOOPA3OBBIBATH CYXKICHUS: YTBEPAUTCIbHBIC U
OTpULIaTeIbHBIC, STUHUIHBIC, YACTHBIC U OOIITUE, YCIOBHBIC,

e BBIBJISITH MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M U MIPOTUBOpEYHs B (paKTax,
JAHHBIX, HAONIOACHUSX W YTBEPXKICHUSAX, NpENjaratb KpPUTEPUM JIsi BBISIBICHUS
3aKOHOMEPHOCTEN U IMTPOTUBOPEUUH;

e JIe7IaTh BBIBOJBI C HCIIOJH30BAHWEM 3aKOHOB JIOTMIKH, METYKTUBHBIX W HWHIYKTUBHBIX
YMO3aKJIFOYEHHUM, YMO3AKIIFOUEHUN 110 AaHAJIOTHH;

e paszbupaTh JOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUN (MIPSMbIE U OT IPOTUBHOTO),
IIPOBOJUTH CaMOCTOSITEIbBHO HECTOKHBIE J0KA3aTeNbCTBA MaTeMaTH4eCKuX (HaKToB,
BBICTPAaWBaTh apTyMEHTAIUIO, TTPUBOJANTH MPUMEPHl M KOHTPIPUMEPHI, 000CHOBLIBATH
CcOOCTBEHHBIC PACCYKICHUS;

e BBIOMpaTh CHOCOO pemieHus y4eOHOW 3amayu (CpaBHUBATh HECKOJIBKO BapHUaHTOB
perieHus, BRIOUpaTh HanboJee MOIXOIANINN C YIETOM CaMOCTOSITEIbHO BBIJCIICHHBIX
KPUTEPUEB).

Ba3oBble ucciaenoBaTeIbCcKue 1eiiCTBHUS:

e HCIMOJb30BaTh  BOMPOCHI  KaK  HWCCJICNIOBATEIbLCKHMH  WHCTPYMEHT  TO3HAHMS,

dbopMynHpoBaTh BOMPOCH], (PUKCUPYIOIINE MPOTHBOPEUNE, TPOOIEMY, CAMOCTOSITEIILHO



yCTaHaBIMBATh MCKOMOE W JaHHOE, (OPMUPOBATH THUIOTE3y, apIYMEHTHPOBATH CBOIO
MO3UIMI0, MHEHHE;

IIPOBOJUTH IO CaMOCTOSATEILHO COCTaBJICHHOMY IUIAaHY HECJIOXHBIM SKCICPHUMEHT,
HEOOJIBIIIOE  WCCIICIOBAHWE 110 YCTAHOBJIICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro
00bEKTa, 3aBUCHUMOCTEH 00BEKTOB MEXKIY COOOi;

CaMOCTOATENbHO  (OpMyIupoBaTh OOOOIMIEHWS ¥  BBIBOABI 1O  pe3yJbTaTaM
MIPOBEAEHHOTO HAOIOACHUS, MCCIEAOBAHUS, OIEHUBATh JOCTOBEPHOCTH TOJIYyUEHHBIX
PE3yNbTaTOB, BEIBOJIOB M 000OIICHUI;

IIPOTHO3UPOBAaTh BO3MOXKHOE Pa3BHTHE IMPOIECCa, a TAKXKE BBIJIBUTATh MPEATOI0KCHHUS
0 €r0 Pa3BUTUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ nunpopmanueii:

BBISIBJISITH HEJIOCTATOUHOCTh U M30BITOYHOCTh MHPOPMAIINH, JaHHBIX, HEOOXOUMBIX JIJIs
pelIeHNUs 3a/1a4H;

BbIOMpaTh, aHAIU3UPOBATh, CUCTEMATHU3UPOBATH M HHTEPIPETHUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJOB U POPM IMIPEICTABICHHUS;

BBIOMPATh (OPMY IPEACTABICHUS UHPOPMALMK U WILTIOCTPUPOBATH PEIIaEMbIE 3a]a4H
CX€MaMH, AMarpaMMaMy, HHOU rpaUKoi U X KOMOMHALIUAMY;

OLICHHMBATh HAAEKHOCTh MH(OPMALMU MO KPUTEPUSIM, MPEAJIOKEHHBIM YUUTEIEM WU
c(OpMYJIMPOBAHHBIM CAMOCTOSATEIBHO.

KOMMyHI/IKaTI/IBH])le YHUBEPCAJIBHBIC yqeﬁnble IleICTBPIﬂ:

BOCIIPUHUMATh M (DOPMYITUPOBATh CYKICHHS B COOTBETCTBHH C YCIOBUSMH U IEISIMU
oOllleHusl, SICHO, TOYHO, TPAMOTHO BBIp@XaTh CBOK TOYKY 3pEHHS B YCTHBIX U
MUCBMEHHBIX TEKCTaX, J1aBaTh MOSICHEHUS MO XOJly PEIICHUS 3aJa4l, KOMMEHTUPOBAThH
ITOJyYEHHBIA PE3yJIbTaT;

B X0JI¢ OOCYXICHUS 3a/1aBaTh BOMPOCHI IO CYIIECTBY OOCYXIAEMOUN TEMBI, TPOOIEMBI,
peraeMoii 3a/1auu, BRICKa3bIBAaTh UJCH, HAIICJICHHBIC Ha IMOMCK PEIICHHS, COMOCTABIISATh
CBOM CYXJCHUS C CYXKJICHHUSIMHU JPYTUX YYACTHUKOB JUajora, 0OHapyXUBaTh pa3indue
U CXOJACTBO TO3UIIUNA, B KOPpEeKTHOW ¢opme (opmyaupoBaTh pasHOIIACHS, CBOU
BO3PaKCHUS;

MIPEACTABIIATh PE3yJbTaThl PEIICHUS 3a7add, SKCIICPUMEHTA, WCCISAOBAHMS, TPOCKTa,
CaMOCTOSITEJIbHO BBIOMpaTh (PopMaT BBICTYIUICHHS C y4€TOM 3aJad NpE3eHTAllUUd |
0COOEHHOCTEH ayIUuTOpHUU;

MOHUMATh W UCTIOIH30BATh MPEUMYIIIECTBA KOMAH/IHON W UHJIUBUIAYATbHOU pabOTHI MPU
pEIICHUH YICOHBIX MaTEMaTHICCKUX 3a]1aY;

NPUHUMATH I1eJTb COBMECTHOM JESITCIBHOCTH, IJIAHUPOBATh OPTraHU3AIMI0 COBMECTHOU
paboThI, pactpeiesiTh BUABI padOT, JOTOBAPUBATHCS, OOCYKIAaTh MPOLIECC U PE3yIbTaT
paboThI, 00001IaTh MHEHHUS HECKOIBKHX JIIOJICH;

y4acTBOBATh B IPyNIOBBIX hopmax paboThl (00CYKIeHUS, 0OMEH MHEHHUSIMH, MO3TOBBIC
IITYPMBI M APYTHE), BHITOJHATH CBOIO YacTh pabOTHl U KOOPAMHUPOBATH CBOM JICHCTBUS
C IPYTHMH YjieHAaMH KOMaH/IbI, OIICHUBATh KAYECTBO CBOETO BKJIAJa B OOIIMN MPOIYKT
0 KPUTEPUSIM, CPOPMYJIUPOBAHHBIM YIYACTHUKAMH B3aUMOJICHCTBU.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS



Camoopranusanus:

e CaMOCTOSITENIBHO COCTAaBJIAThH IIJIaH, AJITOPUTM pEUIeHHs 3aJadd (WIM €ro 4acTh),
BBIOMpATh CHOCOO pemieHUs ¢ y4E€TOM HMMEIOUIMXCA PEecypcoB M COOCTBEHHBIX
BO3MO’KHOCTEH, apryMEHTHpPOBaTh U KOPPEKTHUPOBATH BAPUAHTHI PELICHUH C YUYETOM
HOBOU MH(GOpMAIUH.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

e BIAJETHh CIIOCOOAMHM CaMOIPOBEPKH, CAMOKOHTPOJISI MPOLIEcca U pe3yibTaTa pelieHus
MaTEMaTUYECKON 3a4a4H;

e TMpPEABUIETH TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTh IPH PEUICHUU 33]a4d, BHOCHTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATEILCTB, HaWJEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJAHOCTEM;

e OLICHMBATh COOTBETCTBUE pe3ysbTaTa JAEATEIBHOCTH ITOCTABICHHOW LEIN U YCIOBUSM,
OOBACHSATH NPUUUHBI JOCTHKEHUS WIM HEAOCTUKEHUS 1IeJIU, HAXOAUTh OLMOKY, JaBaTh
OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDI

K koHny oOyuyeHuss B 7 KJjacce oOydarolIMiics IOJYYHUT CIEAYIOIIME IPEAMETHBIE
pe3yJIbTaTHhI:

Pacnio3HaBaTh HM3y4Y€HHbBIE TE€OMETpPUYECKHE (UTYpBI, ONPENENISATh HX B3aUMHOE
pacnoioKeHue, M300pakaTb I€OMETPUYECKHE (DUIypbl, BBINOIHATH YEPTEKHU IO YCIOBHUIO
3amaun. M3mepsaTe JMHENWHBIE W YIVIOBBIE BEIMYMHBI. PeliaTh 3aJayd Ha BBIYUCIICHUE IUIMH
OTPE3KOB U BEJIUYUH YIJIOB.

Jlenate TpyOyI0 OLIEHKY JIMHEHHBIX U YTJIOBBIX BEJIMYUH MPEIMETOB B pEalbHOM KU3HHU,
pa3MepoB MIPUPOAHBIX OOBEKTOB. Pa3nnuate pazMepsl 3TUX OOBEKTOB MO MOPSAKY BETHUUYHUHBI.

CTpouTh 4yepTeXKU K TEOMETPUUYECKUM 3a/1a4aM.

ITonp30BaTbCAd INpHU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, MCIOJIB30BAaTh IMPU3HAKU U
CBOMCTBa paBHOOEPEHHBIX TPEYTOJIBHUKOB IIPU PELICHUH 3a]1a4.

[IpoBOAUTE NOTHUYECKUE PACCYKIECHUS C UCITOIB30BAHUEM F€OMETPUUYECKUX TEOPEM.

Ilonp30BaThCd NpPU3HAKAMHM DPABEHCTBA IPSAMOYTOJIBHBIX TPEYrOJIBHUKOB, CBOMCTBOM
MEIHaHbl, IPOBEAEHHOM K TUIIOTEHY3€ MPSAMOYIOJBHOIO TPEYrOJIbHUKA, B PELICHUU
FeOMETPUYECKUX 3a1a4.

OnpenensaTb NapaieIbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOpble 00pa3yeT ¢ HUMHU
cekymasd. OnpenensaTe NapamuieIbHOCTh MPSAMBIX C TOMOLIBIO PABEHCTBA PACCTOSIHUN OT TOYEK
OJHOM IIPSIMOU 0 TOYEK APYTrOU MPSIMOM.

Pemate 3aaun Ha KjeT4yaToi Oymare.

[IpoBOAUTHL BBIYMCICHUS M HAXOJUTh YHUCIOBbIE W OYKBEHHbIC 3HAUEHHUS YTIJIOB B
FeOMETPUYECKUX  3aJadyaX C  MWCHOJb30BAHUEM CYMMBl  YIJIOB  TPEYIOJIBHUKOB U
MHOT'OYTOJIBHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHbIX NpPHU MEPECEUEHUHU [BYX MNapaJlIeIbHBIX
IPAMBIX CEKYILEH. Pemars npakTuyecKkre 3a1aun Ha HaX0XKJACHUE YIJIOB.

Bnagerp MOHATHEM T€OMETPUYECKOTO MECTa TOYEK. YMETh OINpPEAeNsTh OHCCEKTPUCY
yIJIa U CEpEIUHHBIN NEPIIEHANKYIISP K OTPE3KY KaK FT€OMETPUUYECKUE MECTA TOYEK.



@opMyUpOBaTh OMPENECICHUS OKPYKHOCTH M KPyra, XOpJIbl U JAHMaMETpa OKPY>KHOCTH,
MOJIb30BATHCS UX CBOMCTBAMHU. Y METh IPUMEHSTh 3TH CBOKWCTBA IPH PEIICHUHN 3a]1a4.

Brnaners moHSATHEM ONMCAHHOW OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETh HaXOIUTh €€
neHtp. [lonp3oBarbes hakTaMu 0 TOM, YTO OMCCEKTPUCHI YTIIOB TPEYTOJIbHUKA NIEPECEKAIOTCS B
OIHOW TOYKE, MU O TOM, 4YTO CEPEAUHHBIE MEPIECHANKYJSIPbl K CTOPOHAM TPEYTrOJIbHUKA
IIEPECEKAOTCS B OHOM TOUKE.

Brmaners nmoHATHEM KacaTeIbHOW K  OKPYKHOCTH, IIOJIB30BATBCS TEOPEMOU O
NEPNEHIUKYJIIPHOCTH KacaTeIbHOM U paJnyca, MPOBEIEHHOTO K TOUKE KaCaHUs.

[Tonp30BaTbCd MPOCTEHIIMMHU TE€OMETPUUYECKMMH HEPABEHCTBAMH, IIOHUMATh UX
MIPAKTUYECKUA CMBICIL.

[IpoBOANTE OCHOBHBIE TEOMETPUUECKHE MOCTPOCHUS C IOMOIIBIO [IUPKYJIS U JINHEUKHU.

K xoHiy oOyuenus B 8 kJjacce OOy4aromuics TIOMYYUT CIEAYIONME MPEAMETHBIC
pE3yJbTaTHI:

Pacnio3HaBaTh OCHOBHBIE BHUbI UYETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, MOJIb30BATHCS HUX
CBOWMCTBAMHU IPU PEIICHUU FT€OMETPUUECKHUX 3a]1a4.

[IpumMeHsTH CBOMCTBAa TOYKM IME€PECEUCHUs] MeAWaH TpEyrojbHHKa (IIEHTpa Macc) B
pelIeHnH 3a1a4.

Brnaners noHsiTHEM CpedHEN JIMHUU TPEYrOJIbHUKA U TPAICLMH, IPUMEHSITh UX CBOMCTBA
IIpU pELICHUU reoMmeTpuyeckux 3anad. Ilomp3oBareca Teopemoit daneca u TEOpeMou O
MPOTIOPLIMOHANIBHBIX OTPE3KaX, MPUMEHSTh UX JJISI PEIICHUS IPAKTUUECKUX 3aj1a4.

[TpuMeHsTh pU3HAKKU MOI00USI TPEYTOJILHUKOB B PEIICHUN FT€OMETPUYECKUX 3a]ad.

[Tonb3oBaTbes Teopemoit Iludaropa s pemieHus reOMETPUYECKUX M MPAKTUYECKHUX
3aaa4. CTpOUTh MAaTEMaTUYECKYIO MOJEIb B MPAKTUYECKUX 33]1a4aX, CAMOCTOSITEIIbHO JI€JaTh
4epTEX U HAXOJUTh COOTBETCTBYIOILINE JITTUHBI.

Bnagete moHsATHSMH CHMHYCa, KOCHMHYCa W TAaHTE€HCA OCTPOro yriia NPSIMOYTOJIBHOIO
TpeyrojbHuKa. [1071630BaThC STUMU TOHATUAMHU JJISI PEIICHUS MPAKTUYECKUX 3a]1a4.

Boruucnsate  (pa3nuyHBIMM - CMIOCOOAMU)  TUIONIAAb  TPEYTrOJdbHUKA W IJIOMIATU
MHOTOYTOJBHBIX (uryp (Mojb3ysick, TJA€ HEOOXOIUMO, KalubKyjsiTopoM). I[IpumeHsTH
MOJTyYE€HHbIC YMEHHUS B MIPAKTUYECKUX 3a/1auax.

Bnagerp mMOHATHSIMM BIMCAHHOTO W UEHTPAIBHOTO YIila, MCIOJIb30BATh TEOPEMBI O
BIIMCAHHBIX YTJIaX, YIJIaX MEXY XOpJaMu (CEKYIIMMH) U YIiIe MEXIy KacaTeIbHOU U XOPaoH
[IPU PEIIEHUU TEOMETPUUECKUX 3a/1au.

Brnaners NOHSTHEM ONMUCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSATh CBOMCTBA OMUCAHHOTO
YEThIPEXYTOJIbHUKA MPU PEIICHUHU 3a7a4.

[IpuMeHsATh MOJSIyYeHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTeMAaTHYECKUE MOICIH IS
3a/1a4 pEAJbHOW JKM3HU M TPOBOJAUTH COOTBETCTBYIOIIME BBIYUCICHUS C MPUMEHEHUEM
MoI00Mst U TPUTOHOMETPHUH (TIONIB3YACH, TI€ HEOOXOUMO, KATBKYJISITOPOM).

K koniy oOyueHus B 9 kJjacce 0Oy4aroluiics TMOMYYUT CIEAYIOIIUE MpPEAMETHbIC
pPE3yJbTaTHI:

3HaTh TPUTOHOMETpUUYECKUE (YHKIMHU OCTPBIX YIJIOB, HAXOJUTh C HX IOMOIIbIO
pa3JIMYHbIE  3JIEMEHThl MPSIMOYTOJIBHOTO  TPEYroJibHUKA («PEIIeHUE MPSIMOYTOJIbHBIX
TPEYTOJBbHUKOBY»). HaxoauThk (C MOMOIIBI0 KAJIBKYJIATOPA) JJIMHBI M YTIbI JIsl HETaOIUYHBIX
3HAYEHUU.



[Tonb30BaTbes popMyaMu MPUBEACHUS 1 OCHOBHBIM TPUTOHOMETPUUYECKUM TOXKIECTBOM
JUTSL HAXOKJIEHHUSI COOTHOLLIEHUI MEXITY TPUTOHOMETPUYECKHUMHU BEJIMYNHAMH.

Hcrnons30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUISI HAXOXKICHHS PAa3JIMUHBIX 2JIEMEHTOB
TPEYrojbHUKA («PEIICHUE TPEYrOJIbHUKOB»), IPUMEHATh UX NPU PELICHUU T'€OMETPUUYECKUX
3a/ay.

Bragets nonsatusaMu npeodpa3zoBaHus N0J00Hs, COOTBETCTBEHHBIX AIEMEHTOB MOJI0OHBIX
¢buryp. [lonb3oBaTbcs CBONCTBAMU MOJ00US MPOU3BOIBHBIX (PUTYp, YMETh BBIUUCIATH JJTHHBI
U HaxXOJIUTh YIWbl y MOJoOHBIX ¢uryp. IlpumeHars cBoiicTBa 1momoOHs B MPaKTUYECKUX
3aja4ax. YMeTb IPUBOJUTH NPUMEPHI OJOOHBIX QUTYDP B OKPYIKAIOLIEM MHpE.

Ilonp30BaThCAd TEOpEMaMH O NMPOU3BEACHUU OTPE3KOB XOPA, O IPOU3BENECHUU OTPE3KOB
CEKyIIMX, O KBaIpaTe KacaTeIbHOMU.

[lonb30BaTbcs BEKTOpaMM, MOHUMATh WX TEOMETPHUYECKMA M (DU3MUECKHl CMBICT,
OPUMEHATh MX B PEIICHUU T'€OMETpPUYECKUX M (pusmueckux 3anad. IlpumeHATh ckansipHOe
IIPOU3BEJICHUE BEKTOPOB JIJIsI HAXOKJAEHUS JUIMH U YTJIOB.

[lonp30BaTbCd METOOOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHSATh €Tr0 B PEIICHUH
r€OMETPUYECKUX U MPAKTUUYECKUX 3aa4.

BiianeTs NOHATHSMU MPAaBUJIBHOIO MHOTOYTOJIBHUKA, JJIMHBI OKPY’KHOCTH, JUIMHBI AYTU
OKPYXHOCTH M DPaJMaHHOM MEphl YIVIA, YMETh BBIUMCIATH IUIOIIAJb Kpyra M €ro 4acTeu.
[IpuMEHSATh Oy4EHHBIE YMEHUS B IPAKTUYECKUX 3a/1a4ax.

Haxonuth ocu (WM LEHTPbI) CUMMETPUU (PUTYp, TPUMEHATh IBHKEHHS IIJIIOCKOCTH B
MIPOCTENIINX CITyYasix.

[IpuMeHATh NOJydYEHHBIEC 3HAHUS HA MPAKTUKE — CTPOUTH MATEMATHYECKUE MOJEIN IS
3a/lady peaJbHOM MU3HM W IPOBOAWTH COOTBETCTBYIOIME BBIYUCICHHUS C IPUMEHEHUEM
M000MSl U TPUTOHOMETPUYECKUX (QYHKLHM (ITONIB3YSICh, I1€ HEOOXO0AUMO, KAJbKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KJIACC
Kosaun4vecTBo 4acos DJIeKTPOHHbIE
No HaunmeHnoBanme (mudpossIe)
e PA3EIIOB H TeM KOHTpOJIbeIe DopMBbI peau3aluu
n/n Bcero oOpa3oBaTe/ibHbIE BOCIIHTATEILHOIO
NporpamMmsbl padoTsI pecypes NoTeHI A pasjiea
PazButue y
oOydJaronmxcs
MIPOCTPAHCTBEHHOTO
[Ipocreiimue BOOOpaXeHUs u
reOMETPUYECKHE JIOTHYCCKOro
HrYpBI 11X MBILUICHUS — IYTEM
CBOICTRA. 14 1 bubnnorexa [IOK CHCTEMATHYECKOTO
https://m.edsoo.ru/7f415e2e = u3y4yeHuss CBOWCTB
N3mepenue
F€OMETPUUECKHUX
T€OMETPUUYECKHUX duryp Ha
BEJIMYUH MJIOCKOCTH;
PazButne
reOMETPUYIECKOMN
UHTYULIUU.
PazButue y
y4YaIuxcs
rPAMOTHOM YCTHOM
51 MUCbMEHHOU
peuu;
bu6nuoreka [IOK Bocrmranue
TpeyronbHUKH 22 1
https://m.edsoo.ru/7f415e2e = akKypaTHOCTH,
HAaCTOWYMUBOCTH  H
OpraHMW30BaHHOCTH
Opu  TOCTPOCHHUH
F€OMETPUUYECKHUX
YEPTEHKEH.
dopMHpOBaHHE
MaTeMaTU4eCcKoro
CTUJISL  MBIIUICHHUS,
BKJIFOYAIOLIETO B
ce0s MHIYKLUUIO H
JIEYKIHIO,
00o01ieHue u
apannenbHbre KOHKpETH3aIHIO,
IpsIMbIE, CyMMa 14 1 bubmuoreka [JOK aHaJIu3 W CHHTE3,
yIJI0B https://m.edsoo.ru/7f415e2e = kinaccupukanuio U
TpeyroibHIKA CHUCTEMaTHU3AIIHIO,
a0OCTparupoBaHue M
aHaJIOTHIO;
[IpnoGperenue
HaBBIKOB  YETKOIO
BBITIOJTHCHHS
MaTEeMaTUYECKHUX
3a1mcei.
OxpyXHOCTb U 14 1 bubmmoreka [IOK Bocnuranue



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

KpYT.
I'eomerpuueckue
IIOCTPOCHHUS

https://m.edsoo.ru/7f415e2e

TBOPYECKOTO CTHJIS
MBIIIICHUS,
BKJTFOYAIOIIEro B
ce0s
CO00Pa3UTEILHOCTD,
Ha0JII01aTEIbHOCTD,
XOPOIIYI0  TaMSTh,
OCTpPBIM  TIJIa30Mep,
(haHTazmIo,
BHUMATEILHOCTD;
Bocnuranme
MPUBBIYKU K
caMOTIPOBEpKeE,
MOJYMHEHHUS CBOHUX
NeUCcTBUHI
IMOCTaBJICHHOM
3ajJade, JOBEIEHUS
HayaTo paboOTHI 110
KOHIIA.

IToBTOpEHME,
000011eHIe 3HAaHUH

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME
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bu6nuoreka [IOK
https://m.edsoo.ru/7f415e2e

dopmupoBaHUE Yy
y4YaIuxcs
NPEACTABICHUS O
reOMETpUU KaK
4acTH
o011eyeI0BeyecKoi
KYJbTYpHI;
Boenno-
NaTPUOTUYECKOE
BOCITUTaHUE
YUAIIUXCSA:
cooO1eHue
HUCTOPUUYECKHUX
JTAHHBIX,
MOKa3bIBAIOLIUX
ponb  YY€HBIX  —
MaTE€MaTHUKOB B
YKpeIIeHUu!
00OpOHHOW  MOIIHU
Halle CTPaHBbl;
Bxian
OTEUECTBEHHBIX
YYEHBIX B pPa3BUTHE
TEOMETPHUH.



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
o HaumeHoBaHue (mudposbIe)
° PAa3IC/IOB U TeM KOHTpOJIbeIe ®opMbl peatu3anumn
n/n Bcero oOpa3oBaTe/ibHbIE BOCHUTATEIHLHOTO
MporpamMmmbl padoThI pecypes NOTeHIHAJA pa3esa
dopMupoBaHUE y
yYamuxcs
[loBTopenue Bu6uorexa LIOK MPEACTABICHUS O
H3YHEHHOTO B 7 2 https://m.edsoo.ru/7f417e18 reoMeTpHu Kax
KJ1acce 4acTu
0011[e4eI0BEYECKOMI
HAYKHU U KYJIbTYpHI;
PazButue y
oOydJaronmxcs
MIPOCTPAHCTBEHHOTO
BOOOpaXeHUs u
JIOTUYECKOTO
MBILUICHUS — ITyTEM
CHUCTEMaTHUYECKOTO
n bubnuoreka [JOK H3YSCHHA  CBOHCTB
YeTpIpEXyroIbHUKN 12 1 htts://m.edsoo.ru/7f417e1g  COMETPHIECKHX
¢buryp Ha
MJIOCKOCTH;
PazButue
r€OMETPUUYECKON
UHTYUIINN;
dopMHUpOBaHUE
a0OCTPaKTHOTO
MBIIICHUS.
®opMupoBaHue
MaTeMaTU4eCKOro
CTUJIA  MBIIJICHUS,
BKJTFOYAOIIETO B
ce0s MHIYKLUUIO H
JIEYKIHIO,
Teopema ®aneca u 06001meHne u
Teopema o KOHKPETHU3AIHUIO,
IIPONOPLUUOHAIBHBIX 15 1 brbmmorexa LTOK aHaM3 M - CHHTES,
https://m.edsoo.ru/7f417e18 xnaccupuUKaAIUIO U
OTpe3Kax, MoJ00HbIe CHOTEMATH3ALIHIO,
TPCYTOJILHAKH abcTparupoBaHue u
aHaJIOTHIO;
[Tpuobperenue
HaBBIKOB  YETKOTO
BBITTOJTHEHHS
MaTeMaTHYeCKUX
3aIncei.
[nomams. Pa3Burtue y
Haxosxenne Bu6moreka ITOK ydamuxest 5
JIomaaein 14 1 https://m.edsoo.ru/7f417e18 PaMOTHOU — yCTHOH
u MUCbMEHHOU
TPEYTOJILHUKOB 1 peum;* BOCIHUTaHHUE



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

MHOTOYTOJBHBIX
¢buryp. [Mnomamu
MoA00HBIX (huryp

Teopema [Tudaropa
U Havasa
TPUTOHOMETPHH

VYTIibl B OKpYKHOCTH.

Bnucannasie n
OIMMCaHHbBIC
YETBIPEXYTOJIbHUKH.
KacarennHabIC K
OKPY’KHOCTH.
Kacanwne
OKPY>KHOCTEN

[ToBTOpEHME,
000011IeHrEe 3HAaHU I

10

13

bu6nmoreka [IOK
https://m.edsoo.ru/7f417e18

bubnnoreka IIOK
https://m.edsoo.ru/7f417e18

but6mmoreka [IOK
https://m.edsoo.ru/7f417e18

aKKypaTHOCTH,
HAaCTOMYMUBOCTH U
OpraHU30BaHHOCTHU
pu [IOCTPOEHUHU
FeOMETPUUYECKUX
YEPTEIKEH.

Bocnuranue
TBOPYECKOTO CTHIIS
MBIIIICHHS,
BKJIFOYAIOIIETO B
ce0st
CO00pa3HTEIHLHOCTb,
Ha0JII01aTEIbHOCTD,
XOpOIIYI0  IMaMSTh,
OCTpPBIM  TIJIa30Mep,
(hanTazmto,
BHHMATEIILHOCTb.

Bocmuranne
MIPUBBIYKH K
CaMOITPOBEPKE,
MMOJYHMHEHHSI CBOHUX
e CTBUI
IMOCTaBJICHHON
3amade, JOBCACHUS
HayaTol paboTHI 110
KOHIIa;

PazButue y
y4Yaluxcs
IPAMOTHOM YCTHOH
u MHUCHMEHHOMN
peum;* BOCIUTaHUE
AKKypaTHOCTH,
HAaCTOMYMBOCTH |
OpraHMW30BaHHOCTH
npu MTOCTPOCHUU
F€OMETPUUYECKHUX
YEPTEHKEH.

dopMupoBaHUE y
y4Yanuxcs
MPEACTABICHUS O
r€OMETPUU KakK
JacTu
0011IeUeI0BEUeCKOM
HayK{ U KYJbTYPHI;

BoenHo-
MaTPUOTUYECKOE
BOCIIUTAHHE
y4anuxcs:
cooOI1IeHne
HCTOPUYECKUX
JIaHHBIX,
MOKAa3bIBAIOIINX
poJib  YY€HBIX  —
MaTEeMAaTUKOB;



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

Bxuan
OTEYECTBEHHBIX
YYEHBIX B Pa3BUTHE
T€OMETPHUH.

OBIIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

68




9 KJIACC

Ne
n/n

HaunmenoBanue
pa3iesioB U TeM
NMPOrpaMMbl

IToBTOpeHune
U3Y4YEHHOTIO B 8
KJIaCcCe

Tpuronomerpus.

TeopeMbl KOCUHYCOB
U CUHYCOB. Pemenne

TPEYroJIbHUKOB

[IpeoGpa3zoBanue
noio0usl.
Merpuueckue
COOTHOILICHUS B
OKPY>KHOCTH

KoanuecTBo 4acoB

Bcero

10

KonTposabHbie
padoThI

DJIEeKTPOHHBIE

(undposbie)
oOpa3oBaTejibHbIE

pecypchl

bubmuoreka [JOK

https://m.edsoo.ru/7f417e18

bu6mmoreka [JOK

https://m.edsoo.ru/7f41al2c

bu6mmoreka [{JOK

https://m.edsoo.ru/7f41al2c

DopMbI
peau3zanuu
BOCIIUTATEJILHOIO
NMOTeHIHAJIA
pa3iena

®opMupoBaHue
OTBETCTBECHHOI'O
OTHOIIICHUS K
YYEHUIO;

PaszButne
HACTOMYUBOCTH B
JOCTIKECHUU
ITOCTaBJICHHOM
LICIY;

ITonmoxurenpHa
s aJicKBaTHas
caMOOIleHKa  Ha
OCHOBE 3aJJaHHBIX
KpUTEPUEB
YCIIEIIHOM
yueOHO
JIESATCILHOCTH.

dopMupoBaHue
UHTEpeca K
U3YUEHHUIO TEMBI
u KeJlaHus
IPUMEHSATh
pUOOpPETEHHBIE
3HAHHUS u
YMEHHS;

®opMupoBaHue
YMEHHUS
¢dbopmynupoBaTh
COOCTBEHHOE
MHEHHUE;

dopMupoBaHue
MTOHVMAaHHUS
HE00X0IMMOCTH
o0Opa3oBaHMsl,
BBIDA)KEHHOW B
npeodagaHuu
yueOHo-
II03HABATEJIbHBIX
MOTHBOB.

dopmMupoBaHue
MaTeMaTU4eCKOro
CTHIIS
MBIILICHUS,
BKJTIOYAOMIETO B
ce0st MHAYKIHUIO U
ACIYKIHIO,
000611eHNe u



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

BekTopst

JlexapToBbI
KOOpJAMHATHI Ha
IJIOCKOCTH

12

bubmuoreka [JOK

https://m.edsoo.ru/7f41al2c

bu6mmoreka [IOK

https://m.edsoo.ru/7f41al2c

KOHKPETHU3AIHIO,
aHallM3 U CUHTE3,
KJIaCCU(PUKAITHIO
u
CHCTEMATH3AaIIHUIO,
abcTparupoBaHue
Y aHAJIOTHIO;
[Tpuobperenue
HaBBIKOB YETKOTO
BBITIOJIHCHU A
MaTeMaTHYECKUX
3aIucei.

®opMupoBaHue
HAaBBIKOB
CaMOCTOATEIILHON
paboThI, aHaIM3a
CBOCH pabOTHI;
dopMHUpOBaHUE
yMEHUs
KOHTPOJIUPOBATh
pouecc  CBOEH
MaTeMaTUYeCKOn
JIeSITEIIbHOCTH.

dopMupoBaHue
yMeHusi paboraTh
B KOJUIEKTUBE H
HaXOJUTh
COIJIACOBaHHBIE
peuieHus;
®opMupoBaHue
yMEHUs
MIPEACTABIIATH
pe3yJbTaT CBOEU
JIeATEIbHOCTH;
dopMupoBaHue
UHTEpeca K
U3Y4YEHUIO TEMBI
" KEJIaHUs
MPUMEHSITh
npuoOpeTEHHBIE
3HaHUSA u
YMEHUS.

IIpaBunbHbBIE
MHOT'OYTOJIbHUKH.

JlnvHa OKpYKHOCTH

Y IUIOIAJb Kpyra.
Brruuncienue
mJIomaaei

bubmuorexa [JOK

https://m.edsoo.ru/7f41al12c

®opMupoBaHue
YMEHHUS
OpPUEHTUPOBATHCS
Ha aHaJIu3
COOTBETCTBUS
pe3yNbTaToB
TpeboBaHUs
KOHKPETHOU
yueOHO 3a/1a4H;

PazButne
HAaCTOWYUBOCTH B
JIOCTHKEHUU



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

IIOCTaBJIICHHON
LETH.

JBro>keHus
IIJIOCKOCTH

bu6mmoreka [JOK

https://m.edsoo.ru/7f41al2c

®opMupoBaHue
YMEHHE
MPOSIBIISTH
MOJIOKUTEIBHOE
OTHOILIEHNE K
ypoKkam
reOMETPUH;

dopmMupoBaHUe
abCcTpakTHOTO
MBIIICHHS.

IToBTOpEHME,
000011IeHHE,
CHCTeMaTH3aIus
3HAHHUH

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

bu6mmoreka [{OK

https://m.edsoo.ru/7f41al2c

dopmMupoBaHUe
OTBETCTBCHHOI'O
OTHOIICHUS K
YUEHHUIO;

PazButue
HACTOMYHUBOCTH B
JOCTHKCHUH
IIOCTaBJICHHOM
LeTIN;

IlonoxurenpHa
' aJIcKBaTHast
caMOOIlICHKa  Ha
OCHOBE 3aJJaHHBIX
KpUTEpPHUEB
YCHEUTHOM
yueOHO
JIEATCIIbHOCTH.

[Tpu peanuszauuu Paboueit mporpaMmMbl BO3MOXKHA HHTETPALIUS OYHOTO 00yUeHHs ¢ 00yYEHHEM C

MIPUMEHEHUEM JUCTAHLMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH, MEKTPOHHBIM 00yueHueM. [Ipu opranuzanuu

O6yquHﬂ C MPUMCHCHUEM JUCTAHIITMOHHBIX 06pa30BaTeJ'II)HI)IX TGXHOHOFHﬁ, SJICKTPOHHOI'O 06yII€HI/I$I

HCIOJIb3YIOTCSl yKa3aHHBIE B JAHHOM pasielie 3JIeKTpOHHbIE (LU(POBbIE) 00pa30BaTENIbHbBIE PECYPCHI.



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

IHHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
Ne KosaunyecrBo 4yacos
Tema ypoka
n/n Bcero
1 [Ipocreiimue reomerpuyeckrue 00bEKThl. TOUYKU U IPSIMbIE 1
2 OTpe30k U ero AauMHa. MHOTrOyroyIbHUK, JJOMaHas 1
3 OTtpe30k u ero JiuHa. MHOTOYTrOJbHUK, JIOMaHast 1
4 Jlyu. Yron. U3mepenue yrioB 1
5 Jlyu. Yron. U3mepenue yrion 1
6 CMeXHBIC U BEPTUKAILHBIE YTIIbI 1
7 CMexHbIE U BEPTUKAJIBHBIE YIJIbI 1
8 [lepnienquKynsIpHBIC IPSMBIE 1
9 W3mepenne TUHEHHBIX U YTIIOBBIX BEJIMYHH, BBIYUCICHUE OTPE3KOB U 1
yIJI0B
10 V3MepeHue TUHEHHBIX U YTIIOBBIX BEJIMYKH, BBIYUCICHUE OTPE3KOB U 1
yIJI0B
11 AKCHOMBI
12 [lepumeTp 1 momags GUryp, COCTABICHHBIX U3 MPSMOYTOJILHIUKOB
13 KonTponbnas pabota no teme "lIpocTteiiine reometpudeckue GUrypsl u 1
ux cBoiicTra"
14 AHanu3 KOHTPOJILHOM paboThI 1
15 IToHsATHE O paBHBIX TPEYrOJIbHUKAX U IEPBUYHBIE IIPEJCTABICHUS O 1
paBHBIX (UTypax
16 BeicoTa, MennaHa, OrcceKkTprca TpeyrojabHHUKa 1
17 BricoTta, Mmenunana, OuccekTpuca TpeyroJibHIKa 1
18 [epBblif 1 BTOPOI NMpU3HAKU PaBEHCTBA TPEYTOJIbHUKOB 1
19 [IepBbIil 1 BTOPOM IPU3HAKU PABEHCTBA TPEYTOJbHUKOB 1
20 PaBHOOe1peHHbIE U PaBHOCTOPOHHUE TPEYTOJIbHUKU 1
21 [Ipu3Haku u cBoOMcTBa paBHOOEAPEHHOTO TPEYrOJIbHUKA 1
22 [Tpu3Haku 1 cBONCTBa paBHOOEIPEHHOTO TPEYrOJIbHUKA 1
23 [Ipu3Haku u cBoOICTBa paBHOOEAPEHHOTO TPEYrOJIbHUKA 1
24 Tperuii npru3HaK paBeHCTBA TPEYTOJILHUKOB 1
25 Tpertnii npru3HaK paBEHCTBA TPEYTOJIBHUKOB 1
26 [Ipu3Haku paBeHCTBA MPSMOYTOJIbHBIX TPEYTOJILHUKOB 1
27 [Ipu3Haky paBeHCTBA MPAMOYTOJIBHBIX TPEYTOJIbHUKOB 1
08 CBoiicTBO MeMaHbI MPSIMOYTOJIBHOIO TPEYTOJIbHUKA, IPOBEIEHHOMN K 1
THIIOTEHY3¢e
29 CBoiicTBO MeMaHbI MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, IPOBEIEHHOMN K 1
TUIIOTEHY3€e
30 [IpssMmoyTOnbHBIN TPEYroJbHUK ¢ yriaoM B 30°
31 [IpssMOyronbHBIN TPEYroJbHUK ¢ yrioM B 30°




32 HepaBenctsa B reomeTpun 1
33 HepaBenctBa B reomeTpun 1
34 Teopembl 1
35 Kontponbnas padota o teme "TpeyronbHuku" 1
36 AHanu3 KOHTPOJIBHON paboTHI 1
37 [TapannensHbIe IpsSIMBIC, UX CBOMCTBA 1
38 [Ipu3HaKy napayieIbHOCTH JIBYX MPSIMBIX 1
39 [Tareiit moctynat EBkinaa 1
40 Haxkpecr nexariue, COOTBETCTBEHHbIE U OJHOCTOPOHHUE YIJIbI, 1
00pa30BaHHbIE NIPH NIEPECEUEHUH NTapAJUIEIbHBIX IPSIMBIX CEKYIIeH
41 Haxpecr nexariye, COOTBETCTBEHHbIE U OJJHOCTOPOHHHUE YIJIbI, 1
00pa3oBaHHbIE MPH MEPECEUCHUH MTaPAJUICTBHBIX IPSIMBIX CEKYIIeH
42 Haxkpecr nexariue, COOTBETCTBEHHbIE U OJHOCTOPOHHUE YIJIbI, 1
00pa3oBaHHBIE MPH MTEPECEUCHUH MTAPATUICTBHBIX PSIMBIX CEKYIIeH
43 [Tpu3Hak napamienbHOCTH IPSAMBIX Y€pe3 PaBeHCTBO PacCTOSIHUMN OT 1
TOUYEK OJJHOU MPSAMOM 10 BTOPOH NpsiMoin
44 [Tpu3HaK mapamienbHOCTH MPSMBIX Y€pe3 PABEHCTBO PACCTOSHUMN OT 1
TOYEK OJTHOU MPSAMOIA 0 BTOPOH MPsSIMON
45 CymMma yriioB TpeyrojibHUKa 1
46 CymMa yriioB TpeyroJibHUKa 1
47 BHemrnue yriel TpeyrojibHUKa 1
48 BuemHue yribl TpeyrojabHHAKa 1
49 Kontponbnas padota nmo teme "[lapamienbHbie TpsiMbie, CyMMa YTIIOB 1
TpeyrojabHuKa"
50 AHanm3 KOHTPOJIbHOM paboThI 1
51 I'eomeTrpuueckoe Mmecto Touek. OKpYKHOCTb U KPYT, XOPJIbl U JTUAMETP, 1
WX CBOICTBa
52 KacarenbHast K OKpyKHOCTH 1
53 OKpyXHOCTb, BHHCAaHHAS B YTOJI 1
54 OKpy’KHOCTb, BIIUCAHHAS B YIOJ 1
55 [Tonstne o I'MT, npuMmeHeHue B 3a1a4ax 1
56 [Tonstne o I'MT, npuMmeHeHue B 3aa4ax 1
57 buccexTpuca 1 cepeAMHHBINA NEPIEHAUKYISAP KaK TeéOMETpUYEeCKHe 1
MecTa TOYeK
58 OKpyKHOCTb, ONTIMCaHHAs OKOJIO TPEYTOJIbHHUKA 1
59 OKpy’KHOCTb, ONIMCAHHAsA OKOJIO TPEYTOJIbHUKA 1
60 OKpy>XHOCTb, BIFICAHHAS B TPEYTOJIbHUK 1
61 OKpyKHOCTb, BIIUCAHHAS B TPEYTOJIBHUK 1
62 [Ipocreiinme 3a1aun Ha TOCTPOCHUE 1
63 [Ipocreiimue 3a1auu Ha TOCTPOEHUE 1
64 KonTponbhas padota no Teme "OKpy)HOCTb U Kpyr. [ 'eomeTpuueckue 1

MOCTpOeHHUs"




[ToBTOpeHME 1 06001IeHNE 3HAHNI OCHOBHBIX IMMOHSATHI U METOJIOB

65 1
Kypca 7 Kiacca

66 [ToBTOpeHME M 0000IIEHNE 3HAHNI OCHOBHBIX IMMOHATHIA U METOJIOB 1
Kypca 7 kiacca

67 [ToBTOpeHue u 06001IeHNE 3HAHNIT OCHOBHBIX MOHSATHI U METOJI0B 1
Kypca 7 Kiiacca

68 [ToBTOpenue u 0000IIeHNE 3HAHNN OCHOBHBIX MOHATHIA U METOJIOB 1
Kypca 7 kiiacca

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




8 KVIACC

Ne KosauyecTBO yacoB

Tema ypoka
n/n yp Bcero

HOBTOpeHI/IC OCHOBHBIX ITOHATHH U MCTOOOB KypCOB 7 KJ1acca,

1 . 1
000011eHNE 3HAHUNA
5 IToBTOpEHNE OCHOBHBIX MOHATUI U METOJIOB KypcOB 7 KJlacca, 1
0000111eHNE 3HAHUHA
3 [MapannenorpamMm, ero Npu3HaKu U CBOWCTBA
[TapannenorpamM, ero Npu3HaKku U CBOWCTBA
5 [MapannenorpamMm, ero Mpu3HaKu U CBOWCTBA
6 YacTHble ciyyau napamienorpaMMoB (IIPsIMOYTOJIbHUK, pOMO, KBaJIpar), 1
UX IIPU3HAKU U CBOMCTBA
7 YacTtHble cayyau napauienorpaMMoB (IpsIMOYTOJIbHUK, poMO, KBapar), 1
UX MIPU3HAKU U CBOMCTBA
8 YacTtHble cayyau napauienorpaMMoB (IpsIMOYTOJIbHUK, poMO, KBapar), 1
UX IIPU3HAKHU U CBOWCTBA
9 Tpamenus 1
10 PaBHOOOKast 1 IpsIMOYTOJIbHAS TPAIELIUU 1
11 PaBHOOOKas U IPAMOYTOJIbHAS TPATICIIUH 1
12 Merton yaABOEHUS MEAUAHBI 1
13 LlenTpanpHast CHMMETPUS 1
14 KonTponbHas padota no teme "HeTbIpEXyroibHUKH" 1
15 Teopema daneca u TeopemMa 0 MPONOPIIMOHAIBHBIX OTPE3Kax 1
16 CpenHsist TMHUSA TPEyrojbHUKA 1
17 CpenHsist TMHUS TPEYroJibHUKa 1
18 Tpaneuus, e€ cpeaHss TUHUA 1
19 Tpaneuws, e€ cpeaHsist TUHHAS 1
20 [IponopuroHaIbHBIE OTPE3KU 1
21 [IponopuroHabHbIE OTPE3KU 1
22 IlenTp Macc B TpeyroJIbHUKE 1
23 [TomoGHBIE TPEYTONBHUKH 1
24 Tpu npuzHaka nogo6us TpeyroJbHUKOB 1
25 Tpu npusHaka nogo0ust TPEeyroJbHUKOB 1
26 Tpu npuzHaka nogo6us TpeyroJbHUKOB 1
27 Tpu npusHaka nogo0ust TPEeyroJbHUKOB 1
28 [TpumeHeHne no00HS PH PEILICHUH PAKTUYECKUX 3a/1a4 1
29 KonrtponsHast pabora no reme "[lomo0HbIe TPpEYTOTHHUKH" 1
30 CoiicTBa TuIoImaAel TeOMETPHIECKUX QUTYP 1
31 dopMyIibl IS TUIOIIAAM TPEYTOJIbHHUKA, MapajlieorpaMma 1
32 DopMyITBl IS TUTOIIAIA TPEYTOJIBHUKA, TTapaJljieiorpaMma 1
33 dopMyIibl IS TUIOIIAAN TPEYTOJIbHHUKA, MapajlieorpaMma 1




34 @opMyibl I IUIOIIAANA TPEYTOJIBHUKA, NTapajljIeorpaMmma 1

35 DopMyITbl 1)1 TUTONIAIA TPEYTOJIbHUKA, TTapaJliejorpaMmma 1

36 Brruucnienue miomanei cioxHbIX GUryp 1

37 [Tnomanu ¢uryp Ha kieTyaToir Oymare 1

38 [Tnomaau mogoOHBIX Guryp 1

39 [Tnomanu mogoOHBIX puryp 1

40 3ajaun ¢ MPaKTUYECKUM COJICPIKaHHEM 1

41 3aza4yu ¢ MPaKTUYECKUM COAECpPKAHUEM 1

42 Pemienue 3a1a4 ¢ MOMOIIBI0 METO/1a BCIIOMOTaTeIbHOM IO 1

43 KonTponbHas pabora mo Teme "ILiomas" 1

44 Teopema I[Tudaropa u e€ npumeHenne 1

45 Teopema [Tudaropa u e€ npumeHeHme 1

46 Teopema ITudaropa u e€ npumeHenue 1

47 Teopema [Iudaropa u e€ npumeHenne 1

48 Teopema ITudaropa u e€ npuMeHeHne 1
OnpeneneHne TPUTOHOMETPUUYECKUX (PYHKIIHA OCTPOTO yTiia

49 MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, TPUTOHOMETPHUECKUE COOTHOLICHHUS B 1
IPSIMOYTOJIbHOM TPEYTOJIbHUKE

50 OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO

51 OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO

52 OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO

53 Konrtponbnas padora no reme "Teopema Iludaropa u Hauana 1
TpUroHomerpun"

o4 BnucanHbie U IEHTpaIbHBIE YIUIBI, YTOJ MEXAY KacaTeIbHOW U XOpJOU 1

55 Brincansble 1 1IeHTpalbHbIE YIJIbI, YTOJI MEXy KacaTeJIbHON U XOpa0ii 1

56 Bnucannbie U IEHTpaIbHBIE YIUIBI, YTOJ MEXAY KacaTeIbHOW U XOpJOU 1

S7 VYTibl MEXAY XOP/IaMHU U CEKYIIUMU 1

58 VYTiIbl MEXAY XOpaMHU U CEKYIIUMU 1

59 Brincannble 1 onMcaHHbBIC YETHIPEXYTOILHUKH, X TIPU3HAKU M CBOICTBA 1

60 Brincansble 1 onucaHHble YETIPEXYTOJIBHUKHU, UX IPU3HAKU U CBOMCTBA 1

61 Brincannble 1 onvcaHHbIe YeTHIPEXYTOILHUKH, HX TIPU3HAKU U CBOMCTBA 1

62 IIpuMeHeHre CBOWCTB BIMCAHHBIX U ONMCAHHBIX YETHIPEXYTOJIbHUKOB 1
IIPU PELICHUU TeOMETPUUYECKHX 3314

63 [TpuMeHeHne CBOWCTB BIMCAHHBIX U OTIMCAHHBIX YEeTHIPEX yTOIHLHIKOB 1
MIPH PEUICHUN TEOMETPUYECKHX 33124

64 B3anMHoOe pacnonokeHne IByX OKPYXHOCTEH, 0OIIHe KacaTeIbHbIC

65 Kacanne okpyxHOCTEN

66 KonTponbnas padota no Teme "Yribl B OKpykHOCTU. Brincanueie u 1
OIHMCaHHBIE YETHIPEXYTOJIbHUKH"

67 IToBTOpEHUE OCHOBHBIX MOHATUN U METOJIOB KYpCOB 7 M 8 KJIaCCOB, 1
0000111eHNe 3HaHU I

68 [ToBTOpEHNE OCHOBHBIX MMOHATHA U METOJ0B KypCOB 7 M 8 KIIaCCOB, 1




000011eH e 3HAHUN

OBIIEE KOJIMYECTBO YACOB I10 ITPOIPAMME

68




9 KVIACC

Ne Koau4vecTBo 4acoB
Tema ypoka
n/n Bcero
1 [ToBTOpEHME M3yUEHHOTO B 7-8 Kjlaccax, CUCTeMaTH3alusl 3HaHUI 1
2 [ToBTOpEeHne M3ydeHHOro B 7-8 Kiaccax, CUCTeMAaTU3alus 3SHAHUI 1
3 Omnpenenenne TpUroHOMeTpruIecKux GyHKIUK yriaoB ot 0° mo 180° 1
4 @opMyIIbl IPUBEACHUS 1
5 Teopema KOCHHYCOB 1
6 Teopema KOCHHYCOB 1
7 TeopeMa KOCUHYCOB 1
8 Teopema cuHycoB 1
9 Teopema cuHycoB 1
10 Teopema cunycoB 1
11 Haxox1eHre UIMH CTOPOH U BEJIMYMH YIJI0B TPEYTOJIbHUKOB 1
12 Pemenuie TpeyroiabHIKOB 1
13 Pemrenue TpeyroibHUKOB 1
14 Pemenuie TpeyroiabHIKOB 1
15 Pemenue TpeyroiabHIUKOB 1
16 IIpakTHyeckoe NpUMEHEHUE TEOPEM CUHYCOB U KOCHHYCOB 1
17 [IpakTueckoe NPUMEHEHHE TEOPEM CUHYCOB U KOCHHYCOB 1
18 KonTponbnas pabota no Teme "Penienue TpeyroiabHUKOB" 1
19 [Tonsatue o npeoOpazoBaHUM MTOIO0MUS 1
20 CoOTBEeTCTBEHHBIE 3JIEMEHTHI TTOJJOOHBIX (DUTYD 1
21 CoOTBeTCTBEHHBIE 3JIEMEHTHI OJOOHBIX (DUTYD 1
29 Teopema o mpou3BeIEHUHN OTPE3KOB XOP/I, TEOPEMA O MTPOU3BEICHUN 1
OTPE3KOB CEKYIIUX, TeOpeMa O KBaipaTe KacaTeIbHOU
93 Teopema o mpou3BeieHUHN OTPE3KOB XOP/I, TEOPEMa O IPOU3BEACHUU 1
OTPE3KOB CEKYIUX, TeOpeMa O KBajpaTe KacaTeIbHOU
24 Teopema o mpou3BeIeHUH OTPE3KOB XOP/I, TEOPEMa O TPOU3BEICHUN 1
OTPE3KOB CEKYIUX, TeOpeMa O KBajpaTe KacaTeIbHOU
25 [IpuMeHeHne TeopeM B pEIIEHNH FEOMETPUUYECKHX 3a/1a4 1
26 [IpumeHeHHe TeOpeM B PEIICHUH T€OMETPUYECKHX 3314
27 [TpumeHeHne TeopeM B pEIICHUH TeOMETPUIECKHX 3a1a4
28 KonrtponsHas padora o Teme "[IpeobpazoBanue nogoous. 1
MeTtpuueckue COOTHOLIEHHS B OKPY>KHOCTH"
29 Omnpenenenne BEKTOPOB. PU3MUECKUN U TEOMETPUIECKUI CMBICIT 1
BEKTOPOB
30 CroxeHre ¥ BRIYMTaHHE BEKTOPOB, YMHOKEHHE BEKTOpA HA YHCIIO 1
31 CrnoxeHre 1 BBIYMTaHHE BEKTOPOB, YMHOXKEHHE BEKTOpA HA YHCIIO 1
32 CroxeHre ¥ BRIYMTaHHE BEKTOPOB, YMHOKEHHE BEKTOpA HA YHCIIO 1
33 PaznoxeHnue BeKTOpa 1o JByM HEKOJUIMHEAPHBIM BEKTOpaM 1




34 Koopaunats! BekTopa 1
35 CkanspHoe Ipou3BeIeHnEe BEKTOPOB, €r0 MPUMEHEHHE JIJIsl HAX0XKICHUS 1
JUIMH U YTJIOB
36 CkansipHoe pOU3BEACHUE BEKTOPOB, €0 IPUMEHEHHUE JIJIs1 HAX 0K ICHUS 1
JUIMH U YTJIOB
37 Pemenue 3aga4 ¢ moMoIIbIO BEKTOPOB 1
38 Pemrenue 3amau ¢ moMoIb0 BEKTOPOB 1
39 [TpumeHeHre BEKTOPOB I pelIeHus 3a7a4d GU3NKU 1
40 KontposbHas padota mo teme "Bektopsr” 1
41 JlexapToBbI KOOPAMHATBI TOYEK Ha IIOCKOCTH 1
42 YpaBHeHue npsaMoi 1
43 VYpaBHeHHE TPSIMOI 1
44 YpaBHEHHE OKPY>KHOCTH 1
45 Koopaunatsl Touek nepeceyeHnst OKpYKHOCTU U MPSIMOI 1
46 MeTo KOOpAMHAT MIPU PEIICHUU T€OMETPUUYECKUX 3a/1a4, MPAKTUIECKUX 1
3a1a4y
47 MeTo KOOpAMHAT IIPU PEIICHUU T€OMETPUUYECKUX 3a/1a4, MPAKTHIECKIX 1
3ama4y
48 MeTtoa KOOpAMHAT MPH PEIICHHH T€OMETPUUECKUX 3a]1a4, IIPAKTHIECKUX 1
3a1a4
49 KontponbHas padota nmo teme "JlekapTOBbI KOOPIMHATHI Ha TIOCKOCTH" 1
50 [IpaBuIbHBIE MHOTOYTOJIBHUKHY, BBIYHCICHNAE MX 3JIEMEHTOB 1
o1 Uucno n. [InuHa OKpyKHOCTH 1
52 Yucno n. J[nHa okpykHOCTH 1
53 JlnmuHa TyTH OKPY>KHOCTH 1
54 Pannannas mepa yria 1
55 [Tnomane kpyra, ceKkTopa, CerMEeHTa 1
56 [Inomanp kpyra, ceKTOpa, CerMmeHTa 1
S7 [Tnomane kpyra, ceKkTopa, CerMEeHTa 1
58 IToHsTHE O ABMIKEHUH INIOCKOCTH 1
59 [TapannensHbIN IEPEHOC, TOBOPOT 1
60 [TapanneneHbli IEpeHOC, TOBOPOT 1
61 [TapannensHbIN IEPEHOC, TOBOPOT 1
62 IIpumeHeHne NBMKEHUI IPU PEILIEHUH 3a1a4 1
63 KonTponbnas padora no Temam "IIpaBuiibHble MHOTOYTOJIbHUKH. 1
OxkpyxHOCTb. [[BUKEHUS IIOCKOCTH"
64 [ToBTOpeHnue, 06061IeHNe, cucTeMaTH3alus 3HaHul. M3mepenue 1
Te€OMETPUYUECKUX BEIHUUH. TPeyroIbHIKN
65 IToBTOpenue, o0o0mIeHNe, cucTreMaT3anys 3HaHui. [lapamiensHble u 1
NEPIIEeHUKYIISIPHBIE MTPSIMbIE
66 [ToBTOpenue, 06061IeHNe, cucTeMaTH3alus 3HaHuH. OKPYKHOCTb U 1

Kpyr. ['eomeTpudeckue nocTpoeHus. YIIIbl B OKPYKHOCTH




[ToBTOpeHme, 06001IeHNE, cUCTeMaTH3alusl 3HaHui. Briucanusie u

67 1
OIIMCAHHBIC Opr)KHOCTI/I MHOFOYTOJ'IBHI/IKOB

68 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIINS 3HAHUM. 1

OBHIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68




MPOBEPSIEMBIE TPEGOBAHMUS K PE3YJIbTATAM OCBOEHHMA OCHOBHOM
OBPA3OBATEJBHON MTPOT'PAMMBI

7 KIIACC
Kon . .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHUSI OCHOBHOI 00pa3oBaTe/IbHOM
HPOBEPIEMOTO NPOrpaMMbl OCHOBHOI0 00111ero 00pa3oBaHus
pe3yjabTara
6 I'eomerpus
Pacno3naBate H3y4eHHBIE T'€OMETPHUECKHE (UTYPBI, ONPEACNATh HX B3aHMMHOE
6.1 pacroyio’)keHre, M300pakaTb TeOMETpPUYECKHE (UIYpbl, BBIIOJIHATH YEPTEKH 110
' YCHOBHUIO 3afaud. M3MepsATh JMHEHWHbIC W YIJIOBbIE BEIWMYMHBI. Pemars 3amaun Ha
BBIUNCJICHHUE JUIMH OTPE3KOB U BEJIMYHH YIJIOB
Henatb rpy0Oyi0 OLIEHKY JIMHEHHBIX M YIJIOBBIX BEJIUYUH INPEJIMETOB B peabHOM
6.2 KHU3HH, Pa3MEpPOB MPUPOAHBIX OOBEKTOB. Paznmuare pazMepbl 3TUX OOBEKTOB IO
HOPSKY BEJIINYMHBI
6.3 Ctpouth 4epTeKH K FeOMETPUUECKUM 3a/1a4aM
6.4 [Tonb30BaTbcsl MpU3HAKAMH PABEHCTBA TPEYrOJbHUKOB, HCIOJIb30BATh MPU3HAKU U
' CBOWCTBa paBHOOEIPEHHBIX TPEYrOJIbHUKOB IPU PEIICHUH 3a/1a4
6.5 ITpoBOAMTH TOTMYECKUE PACCYKACHUS C UCIIOJIBb30BAHUEM T€OMETPUUECKUX TEOPEM
[Tonp30BaTbCs MPU3HAKAMU PABEHCTBA IPSIMOYTOJIBHBIX TPEYrOJIbHUKOB, CBOMCTBOM
6.6 MeJMaHbl, IPOBEAEHHON K THMIIOTEHY3€ MPSIMOYTOJIBHOIO TPEYrOJIbHUKA, B PEIICHUU
TEOMETPUUECKUX 3a7a4
OnpeaensaTs NapauiedbHOCTh MPSIMBIX C TTOMOIIBIO YIJIOB, KOTOPBIE 00pazyeT ¢ HUMH
6.7 cekymas. OnpeaensiTs NapajjieIbHOCTh MPSIMBIX C MOMOIIBIO PAaBEHCTBA PACCTOSHUMN
OT TOYEK OJHOMU MPSAMOH 0 TOYEK APYTroH IPsIMOi
6.8 Pemats 3aaun Ha KieT4aToit Oymare
[IpoBOAUTH BBHIYMCICHUS W HAXOAUTH UYUCIOBbIE W OyKBEHHbIE 3HAUEHMs YIJIOB B
FEOMETPUUECKHUX 33Jadyax C MCIOJIb30BAHUEM CYMMBl YIJIOB TpPEYTOJIBHUKOB H
6.9 MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IpU MEPECEUCHHH JBYX
NapajuleJIbHBIX MPSAMBIX CeKylleil. Pemars mpakTudeckue 3anadd Ha HAXOKIEHHUE
yTJIOB
6.10 Bnaznerp nmoHsTHEM reOMETPUUYECKOTO MECTa TOYEK. Y METh ONPENENITh OUCCEKTPHUCY
' yria U CepeIMHHBIN NEPIEHANKYIISIP K OTPE3Ky KaK T€OMETPUUECKUE MECTA TOUEK
6.11 @opMynUpOBaTh ONPEIEIEHUS OKPYXKHOCTM UM Kpyra, XOpAbl M JIUaMeTpa

OKPYKHOCTH, TOJb30BaThCAd MX CBOMCTBAMHU. YMETh NMPUMEHSTH 3T CBOWCTBA IMPHU




pEIICHUH 33129

Brnaznerp moHsATHEM ONMUCAHHOW OKOJIO TPEYrOJbHUKA OKPYKHOCTH, YMETh HaXOAMUTh

e¢ uentp. [lonmp3oBarbes (pakTamMu O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYTOJIbHUKA

o1z [IepeceKaroTcss B OJHOM TOYKE, U O TOM, YTO CEpEeIMHHbIC MEPHEHIUKYISAPHl K
CTOpPOHAM TPEYroJbHUKA IIEPECEKAIOTCS B OJHOM TOUKE
6.13 Biamers mnoHATHMEM KacaTeIbHOM K OKPYXKHOCTH, IIOJIB30BaTbC TEOPEMOU O
' NEePIEHINKYJIAPHOCTH KacaTeJIbHOU U pasinyca, IPOBEIEHHOTO K TOUKE KacaHUsI
6.14 [Tonmp30BaThcs MPOCTEHIIMMHM TE€OMETPUYECKUMHU HEPAaBEHCTBAMH, IOHUMATh UX
' HPAaKTUYECKUHA CMBICIT
6.15 [TpoBOIUTH OCHOBHBIE TI'€OMETPUYECKHE IIOCTPOEHUS C IIOMOILIBI0 LHPKYIS U
. JIMHEUKHU
8 KUIACC
Kox N .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThI 0OCBOCHHS OCHOBHOM 00pa3oBaTe1bHOI
MPOBEPHEMOTO MPOrpaMMbl OCHOBHOI'O 00111ero 00pa30BaHuUsA
pe3yJbTara
6 I'eomerpus
6.1 Pacnio3HaBaTh OCHOBHBIE BHJIbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTBI, [10JIb30BaThCs UX
' CBOWCTBaMH IIPH PEIICHUH T€OMETPHUECKUX 33124
6. [IpuMeHsTH CBOMCTBAa TOYKHM INEPECEYCHUs] MEIUAH TPEYrojibHUKa (LEHTpa Macc) B
' pelLIeHnH 3a1a4
Bnaners monsTHeM cpenHed IUHMM TpPEYrojbHMKA W Tpareuud, MPUMEHSTh HX
6.3 CBOICTBA IpPU PEUICHUH reoMeTpruueckux 3aaad. [lonp3oBaTecs Teopemoit Daneca u
' TEOPEMOl O MPONOPIMOHAIBHBIX OTpe3Kax, MPUMEHATh UX JUIS pelieHHs
NPaKTUYECKHUX 3a/1a4
6.4 [TpuMeHATH MPU3HAKK OO0 TPEYTOJIbHUKOB B PEIIEHUH F€OMETPUUECKUX 3a1a4
[Tons3oBatbest Teopemoit [Iugaropa uist perieHns reOMeTpUYeCKUX U MPaKTHYECKUX
6.5 3agay. CrpouTh  MaTeMaTMYeCKyld  MoOJedb B  INPAKTUYECKUX  3ajJayax,
CaMOCTOSITENIFHO JeNIaTh YePTEK U HAXOAUTh COOTBETCTBYIOIINE JITUHBI
6.6 Brnaners MOHATUSAMM CHHYCA, KOCMHYCa M TaHT€HCAa OCTPOTO yria MPsSMOYTOJBEHOTO
' TpeyroipHUKa. [10J1630BaThCS STHMU TOHATHSIMHE JJIS1 PEIICHUS TIPAKTHIECKUX 33124
Boruncnsate  (pa3nuuHbIMM - COCO0aMHM) IJIOWIAAb TPEYTOJIbHUKA U IUIOMIAAH
6.7 MHOTOYTOJIBHBIX (DUTYp (TOJIB3YSCH, T1Ie HEOOXOAUMO, KaJIbKyIATOpoM). [TpuMeHsaTh
MIOJTy9YCHHBIC YMEHUS B MPAKTHUECKUX 3a7adax
68 BrnaneTs MOHATHSMHU BIHMCAHHOTO W IEHTPAIBHOTO YIJIa, HCIOIB30BaTh TEOPEMBI O

BIIMCAHHBIX yIJaX, yrilax MeXJy Xop/aaMu (CeKYLIIUMH) U YTJIe MEeX1y KacaTelbHOM 1




XOpAOH IpU pPelIeHUU TeOMETPUUECKHX 3a/1a4

6.9

6.10

9 KUIIACC

Kon
NpoBePsSIEMOro
pe3yabTara

6

Bnagere DNOHATHEM ONHCAaHHOTO  YETBIPEXYTOJBHUKA, IIPUMEHATH CBOWCTBA
ONMCAHHOT'O YETHIPEXYTOIbHUKA IPU PELLIEHUH 3a/1a4

[IpuMeHATH NOy4eHHBIE 3HAHUS HA MPAKTUKE — CTPOUTHh MAaTEMaTHYECKUE MOJIEIU
JUIs 3aJa4 peajbHOM JKU3HM U IPOBOIUTH COOTBETCTBYIOIIME BBIYUCICHUSA C
OpUMEHEHHEM TOJ00Ms Y  TPUTOHOMETpUM (TONB3YSACh, TI/A€ HEOOXOAMMO,

KaJIbKYJIITOPOM)

IIpoBepsiemble nMpeaMeTHBIE Pe3yJIbTAThI 0CBOECHHUSI OCHOBHOI 00pa30BaTe/IbHOM
MPOrpaMMbl OCHOBHOI'0 00111ero 00pa30BaHuUsA

I'eomeTpus

6.1

6.2

6.3

6.4

6.5

3HaTh TPUTOHOMETPUYECKHE (YHKIHUU OCTPHIX YIJIOB, HAXOJUTh C WX IOMOIIBIO
pa3IUYHbIE AJIEMEHTHI MPSIMOYTOJIBHOIO TPEYroJibHUKA («pelleHue MpsSMOYIOJIbHBIX
TPEyrojipbHUKOB»). Haxoauth (C HOMOIIBIO KalbKyAATOpa) [UIMHBL M YIJBl JUIS

HETAOIMYHBIX 3HAYECHUI

ITonp3oBaThCs Q)OPMYJ'IB.MI/I INpUBCACHHUA KW OCHOBHBIM TPHIOHOMCTPUYCCKHM
TOXICCTBOM AJId HaXOXIACHUA COOTHOIICHUM MCKAY TPUTOHOMCTPUICCKUMU

BCJIIMUYNHaAMU

Hcnons3o0BaTh TCOPEMbI CHUHYCOB HW KOCHHYCOB Ui HAXOXIACHUA PA3JIMYHBIX
9JICMCHTOB TpPCYTOJIbHUKA («pemeHﬂe Tpeyro.]'ILHI/IKOB»), NPpUMCHATL HUX IIPHU

pelIeHNH TeOMEeTPUUYECKUX 3a1a4

Brnaners mnoHATHSAMM TpeoOpa3oBaHMs 10J00US, COOTBETCTBEHHBIX 3JIEMEHTOB
no100HbIX (uryp. [Tonb3oBaThest cBONCTBAMU MO00MS TPOU3BOIBHBIX PUTYp, YMETH
BBIUMCIIATH JUIMHBI M HAXOAWUTh YIUIbI Yy NONOOHBIX ¢uryp. IIpumeHnsTs cBoiicTBa
no00us B MPAaKTUYECKUX 3a7adyax. YMeTh PUBOAUTH NMPUMEPHI MOAOOHBIX QUTYp B

OKpYXaroIleM MUpe

ITonw30BaThCS TEOpEMaMu O TIIPOU3BCACHUN OTPE3KOB XOpJA, O IMMPOU3BCACHUUN

OTPE3KOB CCKYILIUX, O KBAAPaATC KacaTellbHOM

6.6

6.7

[Tonb30BaThbcs BEKTOpaMH, MOHMMATh MX T€OMETPUYECKHl U (U3UYECKUN CMBICI,
OPUMEHATh WX B PEIIEHUH TeOMeTpUYecKux M (usnueckux 3agad. I[IpumeHATH

CKaJIApHOC MPOU3BCACHUC BEKTOPOB IJI HAXOKACHUS NJIMH U YTJIOB

Ilonp30BaThCd METOIOM KOOpAUWHAT Ha IIJIOCKOCTH, HNPUMCHATHL €TI0 B PCHICHUU

TCOMCTPHUYCCKUX U NIPAKTUYICCKHUX 3a1a4




Brnagerp MOHATHSIME TPAaBHILHOTO MHOTOYTOJNBHUKA, JJIUHBI OKPYKHOCTH, IJIMHBI
6.8 JyTH OKPY’KHOCTH U PaJIuaHHOM Mephl yIJia, YMETh BBIUYUCISTH IIOMIAh KPyra U €ro

yactel. [IpuMeHsTh mosyueHHbIe YMEHHS B MPAKTUYECKUX 3a7a4dax

HaxoauTte ocu WM LEHTPbl CUMMETPUH (PUTYP, TPUMEHSTHh JBUKECHUS TIOCKOCTH B

6.9
MPOCTEHIINX CITydasx
[IpuMeHsTh MONyYeHHBIC 3HAHUSI HA MPAKTHKE — CTPOUTHh MAaTEeMaTUYECKHUE MOJIETH
JUIsL 3a]a4 peajbHOM JKU3HH U MPOBOIAUTH COOTBETCTBYIOIIME BBIYUCICHUS C
6.10

NpPUMEHEHHEM ToJ00Us U TPUTOHOMETpUYeCKHX (QYHKIUN (MONb3ysach, Tle

HE00X0IUMO, KaJIbKYJIATOPOM)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
6 I'eomerpus
Hauanbnubie monsitusi reometpuu. Touka, mpsimMasi, OTPE30K, Jyd. YTroj. Buabl yrios.
6.1 BeprukanbHple M CcMexHbIE YIUIBL. buccekrpuca yria. JlomaHas, MHOIOYrOJIBHUHK.
[TapanmienpsHOCTh U NEPIEHIUKYIIPHOCTD MIPSIMBIX
6.9 Cummetpuunbie Gurypsl. OCHOBHBIE CBOMCTBA OCEBOM CUMMETpHUH. [IpuMepbl cHMMETpUH
' B OKPY’KAIOIIEM MHUPE
6.3 OcCHOBHbBIE IIOCTPOEHMSI C IOMOUIbIO LHPKYJId M JuHeWku. TpeyronbHuk. BeicoTa,
' MejMaHa, OMcceKTpHca, X CBOMCTBA
6.4 PaBHOOe1peHHBIN 1 paBHOCTOPOHHUI TpeyrojbHUKHU. HepaBeHCTBO TpeyroibHUKa
6.5 CpoiicTBa M MNpU3HAKM paBHOOEApPEHHOro TpeyroyibHUKa. Ilpu3Haku paBeHCTBa
' TPEYrOJIbHUKOB
6. CpolicTBa M NpHU3HAKM NapauienbHbIX NpsAMbIX. CymMma yIJIOB TpeyrojibHUKa. BHeminue
' YIJIBI TPEYTOJIbHUKA
[IpssmoyronbHbI  TpeyronbHUK. CBONCTBO MeQUaHbl MPSIMOYTOJIBHOTO TpPEYTrOJbHHKA,
6.7 IIPOBENEHHOW K runoreHyse. lIpu3Hakum paBeHCTBa MNPSMOYTOJNBHBIX TPEYTOJbHUKOB.
[IpssMmoyronbHBIN TPEyroJibHUK ¢ yrioM B 30°
HepaBeHcTBa B reoMeTpun: HEPABEHCTBO TPEYrOJBHHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
6.8 TeopeMa O OojblieM yrie Hu OoJblllell CTOpPOHE TpeyrojbHHUKa. llepneHaukyasp u
HAaKJIOHHAas
6.9 I'eomerpuueckoe MecTto Todek. buccekTpuca yrina M CepeIMHHBIM NEPIEHIUKYISAP K
' OTpE3KY KaK F€OMETPUYECKUE MECTa TOUEK
6.10 OKkpy)XHOCTHP W Kpyr, XOpAa W JAUaMeTp, WX CBOWcTBa. B3anMHOe pacnosoxxeHue
' OKpPY>KHOCTH U npsiMoii. KacarenbHast v cekyasi K OKpyKHOCTH
6.11 OxpyKHOCTb, BIIUCAHHAs B yrojl. BrimcanHas u onucaHHas OKPY>KHOCTH TPEYTOJbHUKA
8 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COACPKAHUS
6 ['eomerpus
6.1 YersipéxyroapHuku. [lapannenorpamm, ero npu3Haku U CBOMCTBA




6.2

[IpssMmoyronpHUK, pOMO, KBaJpaT, X MPU3HAKK U CBOMCTBA

6.3 Tpanermusi, papHOOOKast Tpamnenus, €€ CBONCTBA U pu3HaKu. [IpsMoyronbHas Tpanenus
6.4 Merton yaBoenuss meauanbl. lleHTpanbHas cummetrpusi. Teopema @aneca U Teopema o
' IPONOPIHUOHATBHBIX OTPE3Kax
6.5 Cpennue TUHUM TPEYrojdbHHUKA U Tpaneuuu. LlenTp Macc TpeyroyibHuka
6.6 [TogoOue TpeyronbHUKOB, K03 duueHtT noaodus. [IpuzHaku mogoOus TpeyroabHUKOB.
' [Ipumenenne nogo0us MPH PEIICHUH MPAKTUYECKUX 3a/1a4
6.7 DopmyIibl IS TUIOINAAHN TPEYTrOJIbHUKA, apajlieorpaMma, poMOa 1 Tparneiu
6.8 CgoiicTBa miomazae reomerpuueckux ¢puryp. OTHOIIEHHE TUIOMIAeH TOJOOHBIX (HUTYD
6.9 Brraucnenue miomnaaeii TpeyroibHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIETYaToi Oymare
6.10 Teopema IIudaropa. I[lpumenenne Teopems [Tudaropa npu pemeHnn NpaKTUYECKUX 3a1a4
611 CuHyCc, KOCHHYC, TaHI'€HC OCTpPOrO yIja MpPSMOYrOJILHOTO TpeyroibHuka. (OCHOBHOE
' TPUTOHOMETPHYECKOE TOXKIECTBO. TpuroHoMerpuueckne GyHKuu yriioB B 30°, 45° u 60°
6.12 BrnucanHble M LEHTPAIBHBIE YIUIBI, YTOJ MEXIY KACATEIbHOM M XOPHAOW. YTIIBI MEXKIY
' XOpAaMH U CEKYILIUMU
6.13 Brircannbie U onKrcaHHbIE YETHIPEX YTOIBHUKHT
-~ BzanmnHoe pacmnonoxenue nByX OkpyxkHocted. Kacanume oxpyxnocteil. OOrmrue
' KacaTeJbHbIE K IBYM OKPY>KHOCTSM
9 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
6 I'eomerpust
61 Cunyc, kocunyc, TaureHc yriaoB oT 0 g0 180°. OCHOBHOE TPUTOHOMETPUUECKOE TOXKIACCTBO.
' dopMyIibl TPUBEICHUS
6.0 Pemenue TpeyrosbHuKoB. TeopeMa KOCHHYCOB M T€OpeMa CHHYCOB. PelieHre mpakTH4eckux
' 3aJa4 C UCIOJIB30BAHUEM T€OPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB
6.3 [TpeobpazoBanue momodus. [1ogodne COOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema 0 TPOM3BEICHUU OTPE3KOB XOPI, TEOPEMBI O TPOU3BEIECHHH OTPE3KOB CEKYIIHX,
' TeopeMa o KBaJpare KacaTeIbHON
Bekrop, mnmHa (MOmYNb) BEKTOpa, COHANpPABICHHBIE BEKTOPHI, MPOTHBOIOJIOXKHO
6.5 HampaBJIeHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpaldd HaJ
BeKkTOpamu. PaznoxxeHne BEKTopa 1Mo IByM HEKOJUTMHEAPHBIM BEKTOpaM
6.6 Koopaunats! BekTopa. CKalsipHOE MPOW3BEICHHE BEKTOPOB, MPUMEHEHHE I HaXOXKICHHUS
' JUTUH U yTJIOB
6.7 JlekapTOBbI KOOPJMHATHI HA TUIOCKOCTH. YPaBHEHHS MPSMON M OKPYXHOCTH B KOOpIMHATAX,




nepeceyeHne OKpy>KHOCTEH U IpsIMbIX. MeTo1 KOOpAUHAT U €ro MpUMEHEHHE

6.8 [TpaBuUsIEHBIE MHOTOYTOJIBHUKH

6.9 JlnuHa OKpykHOCTH. [pamycHas ® paguaHHas Mepa yIjia, BBIUMCIEHWE [UIMH JIyT
' OKPY>KHOCTEHN

6.10 [Tnomane kpyra, ceKTopa, cerMeHTa

6.11 JIBYDKEHMSI TUIOCKOCTH W BHYTPEHHHE CUMMETPUU (UTYp (DJIEeMEHTapHBIC MPEICTABICHUS).

[TapamtensHblil nepenoc. Ilosopor




ITPOBEPAEMBIE HA OI'D 110 MATEMATHUKE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM IMPOI'PAMMbBI OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

Kon
NpoBepsieMoro
TpedoOBaHUs

IIpoBepsiemblie TpeOOBAHUSA K NPEAMETHBIM pe3yJibTaTaM 0CBOCHUSI OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHMs HA OCHOBE
orocC

YMeHue onepupoBaTh MOHSATHSMH: MHOXXECTBO, IIOAMHOXECTBO, OIEpallMU Haj
MHOKECTBAMH; YMEHHUE OINEepUPOBATh MOHATUSAMU: rpad, CBS3HBIN rpad, Iepeso,
IUKJ, TMPUMEHATh WX TPU PELICHUM 3a/a4; yMEHHE HCIIOJIb30BaTh IpauuecKoe
MIPEACTABICHUE MHOXECTB JUIsl ONUCAHUS PEaJbHBIX IPOLECCOB U SBICHUH, IPH

peIIeHNH 3a/1a9 U3 APYTHX YIeOHBIX MPEIMETOB

YMeHue OIICPUPOBATH INOHATUAMU: OIpCACIICHHUC, aKCHuoMa, TCOPECMaA,
A0Ka3aTCjIbCTBO;, YMCHHC pPACIIO3HABATL MCTHHHBIC W JIOXKHBIC BbICKA3bIBaHWA,
MNPpUBOJAUTL IIPHUMCPBI W KOHTPIPUMCEPLI, CTPOUTb BBICKA3bIBAHHUA W OTpHULAHUSA

BBICKA3bIBaHUN

YMmenue OICpHUPOBATH MMOHATHUAMU: HATYPAJIbHOC YHUCJIO, TPOCTOC U COCTAaBHOC YHCJIO,
ACIIMMOCTD HATYPAJIbHBIX YUCCII, IPU3HAKU ACIIMMOCTH, LEJI0C YUCII0, MOAYJIb YUCIIA,
OOBIKHOBEHHAS IIpO6I) n JcecaTudHas I[p06b, CTaHHapTHLIﬁ BHU/J 4KClia, pallMOHAJIBHOC
YUCJIO, HPppalMOHAJIBHOC YHCIIO, apI/I(bMeTI/I‘leCKI/Iﬁ KBa,Z[paTHBIﬁ KOpCHb;, YMCHUC
BBITIOJIHATH ﬂGﬁCTBI/IH C 4YuCllaMH, CpaBHUBATb MW YyHoopdaao4YuBaTb 4YHCIIA,
MNpEACTaBJIAThL YUCJIa HA I(OOpI[HH&THOfI HpHMOI\/'I, OKPYTJIATH YHUCJId; YMCHUC JCJIATh

IIPUKHJIKY U OLICHKY p€3yJIbTaTa BIYUCICHUI

YMeHue onepupoBaTh NOHATUAMU: CTENEHB C LIETbIM [T0OKa3aTeaeM, apupMeTHIECKUI
KBaJ[paTHBI KOPEHb, MHOTOUJIEH, ainredpanyeckasi JpoOb, TOKIECTBO; 3HAKOMCTBO C
KOpPHEM HaTypaJIbHON cTeneHu OOJIblle €IUHUIIbI; YMEHUE BBINOIHATH PACUETHI IO
dopmynaM, mnpeoOpazoBaHMs LENbIX, JPOOHO-PAllMOHANIBHBIX BBIPAOKEHUN U
BBIPAXEHUI C KOPHSIMH, pa3jio’)K€HHWE MHOTOUYIEHAa Ha MHOMKUTEIHM, B TOM YHUCIE C

HCIIOJIBb30BaHHUEM (I)opMyn Pa3HOCTU KBAAPATOB U KBaJApaTa CYMMBbI U PA3HOCTH

YMeHHe ONIepupoBaTh IOHATUAMU: YUCIOBOE PABEHCTBO, YpPAaBHEHUE C OJHOMU
MIEPEMEHHOM, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IMEPEMEHHOW; YMEHHE pelaTh
JUHEWHBIE U KBaJpaTHbIE ypaBHEHUs, APOOHO-PALMOHAIBHBIE YPABHEHUS C OIHOMN
IIEPEMEHHOM, CUCTEMBI JIBYX JIMHEHHBIX YPaBHEHWW, JIMHEHHBIE HEPABEHCTBA U MX
CHCTEMBI, KBaJIpaTHbIE U JAPOOHO-PallMOHAIbHBIE HEPABEHCTBA C OJHOI MEpEMEHHOI,
B TOM YHCJIE NPU PELICHUH 3a4ad U3 APYTMX NPEIMETOB M NPAKTUYECKHUX 3a4ad;
YMEHHUE HCIOJIb30BaTh KOOPAMHATHYIO IPSMYI0 U KOOPAMHATHYIO IUIOCKOCTH JUIS

M300paKeHUsl pelieHnid ypaBHEHUH, HEPAaBEHCTB U CUCTEM

YMeHue omepupoBaTh MOHATUAMU: (YyHKIMSA, Tpaduk (QYyHKIUM, HYIH (QYHKIUH,




NPOMEXYTKH  3HAKOIIOCTOSIHCTBA,  NPOMEXYTKH  BO3pacTaHus,  yObIBaHUS,
HAuOOJIBbIIIEE U HAMMEHBIIEE 3HAUYCHHUS q)yHKI_II/II/I, YMCHHC OIICPpUPOBATH MOHATUAMU:
npsiMas  TPONOPLUMOHAIBHOCTD, JIMHEWHas (YHKOMSA, KBaapaTHdHas (yHKIus,
oOpaTHasi MPOMOPLUUOHATBHOCTb, Mapadona, runepdosa; yMEHHE CTPOUTh rpaduku
(GYHKIMIA, HWCHONB30BaTh TpadUKH IS ONPEIENCHHUS CBOWMCTB IPOIECCOB H
3aBUCUMOCTEHN, Ul pElIeHUs 3a7ad U3 JAPYruxX ydeOHbIX IMPEIMETOB U PEabHOU

KHU3HH, YMCHHUEC BbIpaXkaTb (bOpMy.]'IaMI/I 3aBUCUMOCTHU MEXAY BEIIMYMHAMU
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YMeHne omnepupoBarh IMOHATUSIMHU: IOCIENOBATENbHOCTh, apudmMernyeckas u
reoMeTpHuuecKas IPOrPeCcCcui; yMEHHE UCII0JIb30BaTh CBOIiCTBa
nocineaoBarenbHOCTeH, GOpMysIbl CyMMBbl U OOIIEro WieHa MpH PEIIeHUU 3a]ad, B

TOM YHUCJIC 33]1a4 U3 IPYTUX YUCOHBIX MPEAMETOB U peaTbHON KU3HU

YMeHue pemaTth 3aJaud pa3HbIX TUIIOB (B TOM YHMCJE HA MPOLEHTHI, JOJHU U YacCTH,
JBIDKEHUE, paboTy, LIeHy TOBApOB U CTOMMOCTb IMOKYIIOK U YCITyT, HAaJOTH, 3aJ1a4d U3
o0acT! ynpaBleHHS JUYHBIMA W CEeMEWHBIMH (PMHAHCAMH), YMEHHE COCTaBJISThH
BBIPAKCHMS, YPABHEHUS, HEPABEHCTBA U CUCTEMBI 110 YCIIOBHUIO 3a1a4M, UCCICA0BATh

MMOJIYYCHHOC PCIICHHUEC U OLICHUBATDH HpaBIlOHOIIO6HOCTI> IMMOJIYYCHHBIX PC3YyJIbTAaTOB

YMeHue onepupoBath NOHATHAMU: (PUTypa, TOUKA, OTPE30K, MpsMas, JIyd, JJOMaHasl,
yroj, MHOTOYIOJbHUK, TpPEYrOJbHUK, PABHOOEAPEHHBIH U PaBHOCTOPOHHUMN
TPEYroJbHUKH, MPSIMOYIOJbHBII TPEYrojbHUK, MeAMaHa, OMCCEeKTpHCa M BBICOTA
TPEYroJbHUKA, YETHIPEXYTOJbHUK, [apajjiesiorpaMMm, poMO, NpSIMOYTOJIbHUK,
KBaJpar, Tpameuus; OKPYKHOCTb, KpYI, KacarellbHas; 3HAaKOMCTBO C
IPOCTPAHCTBEHHbIMM (UTypaMM; YMEHHME pelaTh 3ajJadyd, B TOM UHCIE U3
MIOBCEHEBHOM XU3HU, HA HAXOXKICHUE T'€OMETPUYECKUX BEIUYMH C IPUMEHEHHEM

M3YYEHHBIX CBOMCTB Uryp U (aKkToB

YMeHue onepupoBaTh MOHATUSMHU: PABEHCTBO (UIYp, PaBEHCTBO TPEYrOJIbHUKOB;
[apaJUIeJIbHOCTh W NEPIEHIUKYISAPHOCTh IMPAMBIX, YIOJd MEXAY IpsAMBIMY,
NEePIEeHIUKYIIAP, HAKIOHHAs, IPOEKIIUs, 1ogooue Guryp, nol00HbIE TPEYTrOJIbHUKH,
CUMMETpHUSI OTHOCUTEJIIBHO TOYKM W IIPSAMON; YMEHHME pACIO3HaBaTh PAaBEHCTBO,
CUMMETPUIO U 1oA00He QUryp, napauieabHOCTh U MEPHEHIUKYISIPHOCTD MPSMBIX B

OKpYXKaroIleM MUpe
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YMeHnue onepupoBarh NOHATUAMHU: JJIMHA, PACCTOSIHUE, Yroil (BEIMYMHA yIila, CHHYC
¥ KOCHHYC yIJIa TPEYrojbHUKA), IJIONIah; YMEHUE OLIEHUBATh Pa3Mephl MPEAMETOB U
O00BEKTOB B OKpY)KaIOLleM MHpe; YMEHHE NPUMEHATh (QOpMyJbl NepuMeTpa Hu
IUIONIAId MHOTOYTOJIbHUKOB, JUIMHBI OKPYXXHOCTM U IJIOAAM Kpyra, oObema
OpSAMOYTOJIBHOTO TMapajUleNienuIesia; yYMEHHE MPUMEHATh MpPU3HAKU paBeHCTBA
TPEYroJbHUKOB, TEOPEMy O CyMME€ YIVIOB TpeyroibHHKa, Teopemy Iludaropa,

TPUTOHOMCTPHUYCCKUEC COOTHOMICHUSA AJId BBIYUCJICHUA NJIUH, paCCTOﬂHHﬁ, IIoIaaei

12

YMmenue wu300paxars IUIOCKME (UTYpPHl U UX KOMOHMHAIMM, HPOCTPAHCTBEHHBIE




burypsl OT pyKd, C MOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB U AJIEKTPOHHBIX CPEICTB

MO0 TCKCTOBOMY HJIM CUMBOJIBHOMY OITMCAHHUIO

13
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YMeHue  onepupoBaTh  IOHATUSAMH:  IPSAMOYIOJIbHAs ~ CHCTEMa  KOOPAMHAT;
KOOPJMHATBI TOYKH, BEKTOpP, CyMMa BEKTOPOB, IPOU3BEICHHE BEKTOPA Ha 4YHCIIO,
CKAJIIPHOE MPOU3BEACHUE BEKTOPOB; YMEHHUE HCIIOIb30BATh BEKTOPHI U KOOPAUHATHI
JUI TPEJCTaBICHUs IAHHBIX M peleHMs 3aJad, B TOM YHUCIe U3 APYIHX Y4eOHbIX

IIPEMETOB U pealbHOM KU3HU

YMeHue onepupoBaTh MOHATHIMU: CTOJOUKOBBIE U KPYTOBBIE TUArpaMMbl, TaOIUIIbL,
cpeaHee apupMeTnyeckoe, MeinaHa, HauOoJbllee U HauMEeHbIlee 3HaYeHHUs, pa3Max
YHUCIOBOTO Ha0Opa, yMEHHE H3BJIEKAaTh, HMHTEPIPETUPOBATH U NPeoOpa3OBHIBATH
UHPOPMALIMIO, MPEICTABICHHYI0 B TabiuIax M Ha JuarpaMmax, OTPaKarollylo
CBOICTBA U XapaKTEPUCTUKU PEAJIbHBIX IIPOLIECCOB U SBJICHUI; YMEHUE PACIIO3HABAThH

HN3MCHYHUBLIC BCIIMUYNHBI B OKPY’KArOIEM MHUPCE
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YMeHue onepupoBaTh MOHATUSAMU: CIYYaWHbBIN ONBIT (CIy4alHBIA 3KCHEPUMEHT),
3JIEMEHTAapHOE COObITHE (3JIEMEHTApHbIM HCXOA) CIy4yallHOro OIbITa, Clay4aiHoe
coOBbITHE, BEPOATHOCTb COOBITUS; YMEHHUE HAXOJUTh BEPOSITHOCTU CIIy4alHBIX
COOBITHIl B ONBITAX C PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMHM COOBITHSMU; YMEHHE
pelaTh 3aJa4d METOJOM OPraHU30BAHHOIO Iepedopa U C UCIOIb30BAHUEM IIPABUIIA
YMHOXXEHUS; YMEHHE OLICHMBATh BEPOATHOCTH pEAJIbHBIX COOBITMH U SBICHMH,
MOHMMATh pOJIb MPAKTUYECKH JIOCTOBEPHBIX M MAJIOBEPOATHBIX COOBITUH B
OKpY’KaloIleM MHpE U B >KM3HM; 3HAKOMCTBO C IOHSATHEM HE3aBUCHMBIX COOBITHIA;

3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCE U €TO POJIBIO B MAaCCOBBIX SIBJICHUAX

YMeHue BbIOMpaTh NOAXOMANIMM HM3y4EeHHBIH METOJ JJisi pelIeHus 3ajJauu,
MPUBOAUTH IPUMEPBHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B NPHUPOAE U KU3HH,
pacro3HaBaTh IPOSIBIICHHE 3aKOHOB MAaTeMaTUKA B HCKYCCTBE, OIMCHIBATh
OTJEIIbHBIE BBIIAIOLINECS PE3YJIBTATHI, MOJYYCHHBIE B XOAE Pa3BUTHUA MATEMATUKU
KAaK HayK{, INPUBOJUTH IPUMEPBl MATEMaTH4YECKHX OTKPBITMM M HMX AaBTOPOB B

OTE€YECTBEHHOW U BCEMUPHOU UCTOPUHU




HHEPEYEHbDb 3JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMBIX HA OI'D ITO

MATEMATHKE
Kon IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS
1 Hucna u BIYUCIICHUS
11 Harypanbnsle u nensie yucna. [IpusHaky 1enMMOCTH LEIIbIX YUCE
1.2 OOBIKHOBEHHBIE U IECATHYHBIE APOOH, MMPOIIEHTHI, OCCKOHEYHBIC ITEPUOINUECKHIE TPOOH
1.3 Panmonansubie uncna. Apudmerndeckue onepanuu ¢ pairuoOHATLHBIMEI YUCIIaAMU
14 JeiicTBuTenbHBIC Yrcia. Apu(pMETHIECKIE ONIEPAlUU C ICHCTBUTEIIBHBIMU YHCIIAMHU
Le [TpuOnmxEHHbIE BBIYUCIICHUS, NpPaBWJIA OKPYIJIEHUS, NPUKHUIKA U OIEHKa pe3yibTara
' BBIYMCIICHU
2 AnreOpandecKkue BbIpaKCHUS
2.1 bykBeHHble BbIpaXeHUsI (BBIPaXKEHUS C IEPEMEHHBIMU )
2.2 Crenens ¢ nensiM mokasareneM. CTeneHs ¢ palluoHalbHBIM MoKazateraeM. CBOICTBa cTeNeHU
2.3 MHorousneHsbl
24 Anrebpaunyeckas 1po0b
2e ApudmeTnueckuii KOpeHb HaTypalbHOW cTemneHu. JlelcTBus ¢ apupMeTUyecCKUMU KOPHSIMHU
' HATypaJbHOW CTENEHU
3 YpaBHEHHs U HEPABEHCTBA
3.1 Lenble u poOHO-panrioHanbHbIe ypaBHEHUS. CUCTEMBI M COBOKYITHOCTH ypaBHEHUN
3.2 ensie u 1poOHO-panOHaTbHBIE HEpaBEeHCTBA. CHUCTEMBI U COBOKYITHOCTH HEPABEHCTB
3.3 Pemienune TekCTOBBIX 3a1a4
4 YucnoBsle IOCIE10BATEIBHOCTH
4.1 ITocnenoBaTeabHOCTH, CIOCOOBI 3aJaHUs TOCIEI0BATEILHOCTEN
4.2 Apudmernueckas u reomeTpudeckas mporpeccuu. opmyna cI0KHBIX TPOIICHTOB
) OyHKIMH
Oyukums, crnocoObl 3amanusg (yHkuuu. ['paduk Qynkumu. OO6nacTe omnpenesieHus u
- MHOKeCTBO 3HaueHMl ¢yHknuu. Hymu ¢ysknun. IlpomMexyTkn 3HaKOMOCTOSIHCTBA.
. [TpoMexyTKr MOHOTOHHOCTH (PYHKIHH. MaKCUMyMbl 1 MUHUMYMBI (yHKIIMU. Hanbomnwiee u
HauMeEHbIIIee 3HaUYeHNEe PYHKIIUU HA TIPOMEXKYTKE
6 KoopauHaTsl Ha MPSMOW U TIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexkapTOBbI KOOPIMHATHI HA TUIOCKOCTH




I'eomerpus

7.1 I'eomerpuueckue Guryps 1 UX CBOMCTBA
7.2 TpeyronbHHUK
7.3 MHOroyroiabHuKu
7.4 OKpy>KHOCTb U KpYyT
7.5 N3mepenne reoMeTpruiecKux BETMYHH
7.6 BexTops! Ha MII0CKOCTH
8 BeposTHOCTh M CTaTUCTHKA
8.1 OnucarenpHasi CTaTUCTUKA
8.2 BepositHOCTB
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'pads




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JJISI YAEHUKA

* Marematuka. ['eomerpus: 7 - 9-e kiacchl: 6a30BbIi ypOBEeHb: yueOHUK; 14-¢ uznanue,
nepepabotantoe, 7-9 knacc/ Aranacan JI.C., byryzos B.®., Kagomues C.b. u ap.,
AxknmonepHoe obmectBo «M3aarenseTBo «lIpocBemenne»

* ['eometpus, 9 xmacc/ Mepamsk A.T'., [Tonouckuit B.b., Slkup M.C.; noa pexaxiueit
[Tononbckoro B.E., OOmiecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO M3 1aTenbCkuii IeHTp

«BEHTAHA-T'PA®»; AxunonepHoe o6mectBo «M3natensctBo «IIpocsemnieHue»

METOAUYECKHUE MATEPHUAJIBI J1JIS1 YUYUTEJISA

» Marematuka. ['eomerpus: 7 - 9-e kiraccel: 0a30BbIN YPOBEHB: yUueOHUK; 14-¢ n3ganue,
nepepadboranHoe, 7-9 knacc/ Atanacsan JI.C., byryzos B.®., Kagomines C.b. u ap.,
AxknuonepHoe obiectBo «M3aaTensctBo «IIpocBemienne»

* 'eometpus, 9 xknacc/ Mepamsik A.T'., [Tonouckuii B.b., Slkup M.C.; mon penakiueit
[Toponwsckoro B.E., O611ecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO M31aTenbCKUil IIEHTP

«BEHTAHA-T'PA®»; AxunonepHoe o6mectBo «M3narensctBo «IIpocserienue»

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

https://workprogram.edsoo.ru
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