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MNOACHUTEJBHASA 3AIINCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX PA3EJIOB IIKOJIBHOW MAaTEMAaTHKH,
UMEIOLINI CBOEH 1LIeNbI0 00€CIeUnTh W3Y4YEHHE CBOICTB M pa3MepoB (uryp, ux
OTHOLIEHMM M  B3aMMHOE pACHOJIOKEHUE, ONHUPACTCA HA  JIOTUYECKYIO,
JIOKA3aTEIbHYIO JIMHUIO. [I€eHHOCTh M3ydYeHUs reOMETpUH Ha YPOBHE OCHOBHOI'O
o011ero 00pa3oBaHus 3aKIIOYAETCSI B TOM, YTO OOYYAIOLIUICS YUUTCS IPOBOIUTH
JIOKa3aTeJIbHBIE PACCYKICHHUs, CTPOUTH JIOTHYECKUE YMO3aKIIIOUECHHUsI, JOKa3bIBaTh
VCTUHHBIE YTBEPXKACHUS U CTPOUTHh KOHTPIPHUMEPBI K JIOKHBIM, IPOBOIUTH
pacCyXIeHUus1 «OT IPOTUBHOIO», OTJIAYAaThb CBOWCTBA OT IIPU3HAKOB,
(bopMyIMpPOBATH OOPATHBIE YTBEPKICHUSI.

Bropoii 1enpl0 HU3ydeHUsT TIE€OMETPUM SBIIACTCSA HCIIOIb30BaHUE €€ Kak
WHCTPYMEHTA NPU PEIICHUU KaK MATEMaTHYECKUX, TaK M IPAKTUYECKUX 3a/]ad,
BCTpEYAIOUIMXCS B peajgbHOM ku3HM. OOydaromuiics MAOHKEH HAayYUThCs
ONPEJENIUTh F€OMETPUUYECKYIO (DUTYpYy, ONMHUCATh CIOBAMM JAHHBIA 4YEpPTEX WIH
PUCYHOK, HATH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJINHY
ONITOBOJIOKOHHOTO Kalenst win TpeOyeMmble pa3Mepbl rapaxa Juisi aBTOMOOMJIS.
OTOMY COOTBETCTBYET BTOpasi, BBIYMCIMTEIbHAS JUHUSA B W3YyYECHUU I'€OMETPUHU.
[Ipu peuieHnun 3amay NPAKTUYECKOTO XapaKTepa OOYyYarolUHCS YUYHUTCS CTPOUTh
MAaTeMaTUYECKUE MOJEIM PEAIBbHBIX JKMU3HEHHBIX CHUTYyallMd, TPOBOJIUTH
BBIYMCJICHUS U OLIEHUBATD aJICKBATHOCTH MOJyYEHHOTO PE3YJIbTaTa.

KpaitHe BaxHO NOAUEPKUBATH CBSI3U TEOMETPUM C JAPYTUMHU Yy4eOHBIMU
npeaMeTaMu, MOTUBUPOBATh MCIIOJIb30BaTh OMPECIICHUSI T€OMETPUIECKUX (QUTYp
U TIOHSTHH, IEMOHCTPUPOBATH MPUMEHEHUE MOJIYYEHHBIX YMEHHU B (QU3HKE U
TEXHUKE. OTH CBA3M Haubosiee SpKO BUAHBI B TeMax «BekTopbi»,
«Tpuronomerpuyeckue cootHoumeHus», «Meroxn koopauHat» u «Teopema
[Tudaropar.

VYuebnsiii Kypc «l'eomMeTpus» BKIIOYAET CIIECAYIOIIME OCHOBHBIE DPAa3feiibl
conepxkanusi: «l'eomerpuueckue ¢Gurypsl M UX CcBoWcTBay, «M3mepeHue
F€OMETPUYECKUX  BEIWYUH», «JleKapTOBBI KOOpAMHATBI HAa  IUIOCKOCTWY,
«Bektops», «J[Bmkenus miaockocTuy, «lIpeodpazoBanust mogo0us».

Ha uzydenue yue6HOro Kypca «l'eomerpusi» orBoautcsa 204 yaca: B 7 kiacce
— 68 yacoB (2 yaca B HefIelNi0), B 8 Ki1acce — 68 yacoB (2 yaca B He/iel0), B 9 Kitacce
— 68 yacoB (2 4yaca B HEJIEIO).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

HavanpHble nonsTus reomerpun. Touka, mpsMasi, OTpPE30K, JIyd. YToi. Buaesl
yriaoB. BeprtukaneHele M CMexHbIE yriabel. buccektpuca yrma. JlomaHas,
MHOTOYTOJIbHUK. [[apajiensHOCTh U EPIEHAUKYISIPHOCTD IPSIMBIX.

CumMerpuuHsble purypbsl. OCHOBHBIE CBOWCTBA 0C€BOM cuMMeTpuu. [Ipumepsl
CUMMETPHU B OKPYKAIOILEM MUPE.

OCHOBHBIE TIOCTPOEHHSI C MOMOIIBID LHPKYJIA W JMHEUKH. TpeyrosibHUK.
Bricorta, MmenuaHna, OuccekTpuca, UX CBONWCTBA.

PaBHOOEpeHHBIN M PaBHOCTOPOHHUN  TpeyrojabHukU. HepaBeHCTBO
TPEYTOJIbHHUKA.

CBoiicTBa MW MNpU3HAKA PABHOOEAPEHHOTrO TpeyrojibHUKA. [Ipu3Haku
PABEHCTBA TPEYTOJIbHUKOB.

CBolicTBa ¥ IPU3HAKKU NapaJUIEIbHBIX NPAMBIX. CyMMa yrioB TPEYrOJIbHHKA.
Breninue yrisl TpeyrojibHUKA.

[IpssMOyTONBHBIA  TPEYroabHUK. (CBOWCTBO MEIHWAHBI IPAMOYTOJIBHOIO
TPEYTOJbHUKA, IPOBEAEHHOMN K TUIIOTEHY3€E. [I[pr3Haky paBeHCTBa IPSIMOYTOIBHBIX
TPEYTOJIbHUKOB. [IpsMOYTONIbHBINA TPEYTOIBHUK C yTioM B 30°.

HepaBeHcTBa B reomMeTpuu: HEPABEHCTBO TPEYIOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema o OouibllieM yriie U OOJbLIEH CTOPOHE TPEYroJIbHUKA.
[leprieHIUKYJISIp ¥ HAKIOHHAS.

['eomeTprueckoe MeCTO TO4YEK. buccekTpuca yrma W CEepeIMHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK FEOMETPUYECKUE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XopAa M JUaMeTp, HUX CBoilcTBa. B3amMmHoe
pacIonoKEeHUE OKPYKHOCTU U npsMoi. KacarenbHas n cexkymas K OKpPYKHOCTH.
OKpyXHOCTb, BIHMCaHHas B Yroj. BrnucaHHas u oONHMCaHHAs OKPYXHOCTHU
TPEYTOJIbHHUKA.

8 KUIACC

YeroeipéxyronpHuku. [lapamnenorpamm, ero nmpusHaku U cBoucTa. HacTHble
Cllydan MapajuieiorpaMMoOB (TIPSIMOYTOJIBHUK, pOMO, KBajpar), UX MPU3HAKU H
cBoiictBa. Tpameuusi, paBHOOOKasi Tpameuusi, €€ CBOWCTBA U MPU3HAKHU.
[IpssMoyroJibHas Tpaneuus.

Meron yaBoenust Mmeauansl. LlenTpanbHas cumMmerpusa. Teopema Daieca u
TEOpPEMA O IPOMOPLUUOHAIBHBIX OTPE3KaAX.

Cpennue JIMHUK TPEYTOJIbHUKA U Tpaneuuu. L{eHTp Macc TpeyrojapHuKa.



[Tomobue TtpeyronpbHUKOB, Ko3pduimeHnt mnomodus. [lpusHaku momoOus
TPEYroJbHUKOB. [IpuMeHeHne moqo0ust Mpy PeNIeHUH MPAKTHYECKUX 3a/1a4.

CpoiicTBa mom@aaei reomerpudeckux ¢uryp. DopMynsl Ui IUIOMIAIU
TpPEYroJibHUKa, Mapajienorpamma, pom6a u Tpanenuu. OTHOIIEHHUE IUIONIAIeH
oA0OHBIX GUTYP.

Brruncnenne niuomaaend TpeyroabHUKOB U MHOTOYTOJIBHHKOB Ha KJIETYATOMN
Oymare.

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa npu penreHUH
MPAKTUYECKUX 33/1a4.

CuHyC, KOCHHYC, TaHT€HC OCTPOro yrila MPSIMOYTOJIBHOTO TPEYTOJbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpUroHOMeTpuueckue (yHKIUU
yrioB B 30, 45 n 60°.

BrucaHHbIE U IIEHTPAJIBHBIE YIJIBI, YTOJI MEKYy KacaTeIbHOW U XOpI0H. YTJIbI
MEXKJy XOpJaMHU M CEKylIIMMH. BIMCaHHBIE W ONHCAHHBIE YETHIPEXYTOJIbHUKHU.
B3aumHoe pacnonoxxeHue ABYyX okpykHocteu. Kacanue okpyxuocten. OOuiue
KacaTeIbHbIE K IBYM OKPYKHOCTSIM.

9 KITACC

Cunyc, kocuHyc, TaHrenc yrmoB or 0 go 180°.  OcHoBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. DOPMYIIbl IPUBEAECHUS.

Pemenune TpeyronbHUKoB. Teopema KOCHHYCOB U TeOpeMa CUHYCOB. PemieHue
IIPAKTUYECKUX 3a/1a4 C UCIIOJIBb30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHUHYCOB.

[IpeobpazoBanue nomoous. [logodre COOTBETCTBEHHBIX JIEMEHTOB.

Teopema O TPOU3BENECHUM OTPE3KOB XOPA, TEOPEMBI O TPOU3BEACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAJPaTe KacaTEeIbHOM.

Bekrtop, mnumHa  (MOIyJnb)  BEKTOpA,  COHAINPABICHHBIE  BEKTOPHI,
MIPOTUBOIIOJIOKHO HAITPABIIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OINEpalyMyd HaJ BEKTOpaMH. Pa3noxkeHue BEKTOpa MO JBYM
HEKOJUIMHEApHbIM BeKkTopaMm. KoopauHaTel BekTopa. CKaasipHOE MPOU3BEIECHUE
BEKTOPOB, IPUMEHEHUE JJI1 HAXOXKICHUS JJIMH U YIJIOB.

JlexkapToBbI KOOPJIUHATHI HA TJIOCKOCTH. Y PaBHEHHUS IPSAMOMN U OKPYKHOCTH B
KOOpPAMHATAaX, MEPECEUECHUE OKPYKHOCTEM M MOpsIMbIX. MeTon KoopauHAT U €ro
MIPUMEHEHHUE.

[IpaBriIbHBIE MHOTOYTOJIBHUKH. JlTMHA OKpyKHOCTH. [ ' panycHas u paguaHHas
Mepa yIJjla, BBIUMCICHHWE JUIMH Iyr OKpykHocteu. [lmomane kpyra, cekropa,
CErMEHTA.

JIBWKEHUS TUIOCKOCTH M BHYTPEHHHE CUMMETpud Guryp (semMeHTapHbIe
npeactasienus). [lapannensubiit nepenoc. [loBopor.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHA TTIPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMmbl Yy4eOHOro Kypca
«I"eomeTpus» XapaKTEpHU3yHOTCH:

1) maTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCUHUCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JIOCTH)KEHHUSIM  POCCUHCKHX
MaTE€MaTUKOB M POCCUHCKONM MAaTEMaTHYECKOM IIKOJbI, K MCIOJB30BAaHUIO 3THX
JOCTHKEHUI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
opaB, IMpPEICTaBICHUEM O MAaTEMaTHYECKMX OCHOBaX (PYHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXACHUIO 3THYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3THYECKUX MPUHIUIIOB B AEATEIBHOCTH YYEHOTO;

3) Tpya0oBO€E BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHBHOE Yy4YaCTHE€ B PpEIIEHUU MPAKTUYECKUX 3aaad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHWEM Ba)XHOCTH MaTEMATHYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM IS YCNEIHON NpodeccruoHaIbHOM
JESATEIIbBHOCTY M Pa3BUTHUEM HEOOXOJIMMBIX YMEHHUHM, OCO3HAHHBIM BBIOOPOM H
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX MHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIOCOOHOCTBIO K 3MOLMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHHM, pacCyX JACHUW, YMEHUIO BHUIEThH
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOIBI U
o0miecTBa, MOHUMAHHUEM MaTEeMaTHUECKON HayKu Kak cdepbl UeIOBEUYECKO
JEATEIbHOCTH, TANoOB €€ pa3BUTUSA W 3HAYUMOCTH JJI Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH M MAaT€MaTHU4YECKON KYJIbTYypOM KakK CPEACTBOM
IIO3HAHNWS MHpPA, OBJIAJICHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEOBATEIbCKON
NEeSATEIbHOCTH;



6) ¢usuveckoe Bocnutanue, GopMHpPOBAHHME KYJIbTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIarOnoJIyYns:

TOTOBHOCTBIO MPUMEHSATh MaTeMaTUYECKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbsI, BEACHUS  3J0pOBOro  oOpa3a KU3HHM  (3I0POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMUPOBAHHOCTHIO HAaBBIKA pe(ieKCHu, MpU3HAHUEM CBOETO TIpaBa
Ha OIIMOKY M TaKOIO K€ MpaBa APYroro 4ejioBeKa;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha MPUMEHEHNE MaTEMaTUUECKUX 3HAHUM JIJIs1 PEIICHUS 3a/1a4 B
00J1aCTH COXPAaHHOCTH OKPYKAIOIICH CpeJibl, INIAHUPOBAHUS TTOCTYIIKOB U OIEHKH
UX BO3MOXKHBIX MOCJICICTBUH JJIsl OKPYXKAIOIIEH Cpe/ibl, 0OCO3HAHUEM TJI00aIbHOIO
XapakTepa SKOJOTMYECKUX MPOoOJIeM U IMyTel UX PEIICHUS;

8) ajanTanusa K U3MEHSIOIMMCS YCJIOBHAM COLMAJIBLHOM M NMPHUPOIHON
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSX HEOINPEACIEHHOCTH, MOBBLIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIeSITEIbHOCTh, B TOM YHCIIE
YMEHHUE YUYUTHCS Yy JPYTrUX JIOJIeH, MpUOOpEeTaTh B COBMECTHOM JESATEIbHOCTU
HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3 ONBITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpOBaTh WEH, TIOHSITHS, TUTIOTE3bl 00 O0OBEKTaX U SIBJICHUSIX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEpP, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUS W JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATHh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINPEJMETHBIE PE3YJIbTATDI
ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YYeOHbIE 1eiiCTBUS

ba3zoBble Jiornueckue aeicTBuA:

e BBIBJSITh U XapPaKTEPU30BaTh CYILIECCTBEHHBIE NMPU3HAKU MATEMATUUYECKUX
OOBEKTOB, TOHATHN, OTHOIICHUNW MEXITy MOHSATHSIMHU, (DOPMYyITHUpPOBATH
ONpEACICHUs]  TOHSITUWA, YCTAHABIMBATH  CYIIECTBEHHBIM  MpPU3HAK
KJaccupuKalii, OCHOBaHUS [Jisi OOOOIIEHWUS W CPaBHEHHS, KPUTEPUU
MPOBOJIMMOTO AaHAJIN3A;

e BOCIpPUHUMATH, (OPMYIHPOBATH U  MPEOOPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, C€AWHUYHBIC, YACTHBIE W OOIIHE,
YCJIOBHBIE;



BBISIBIIAITH ~ MAaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTtuBopedrss B (akTax, MTAHHBIX, HAOJNIOJACHUSIX U YTBEPKICHHSIX,
npeaiaraTh KpUTEPUH IS BBISIBJICHUSI 3aKOHOMEPHOCTEH U MPOTHBOPCUNIA;
JienaTh BBIBOJBI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIOUEHHH 110 aHATIOTUH;

pa30upaTh JO0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPXKICHUU (TIPSMBIE U OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOSATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTU4yecKux (HakToOB, BBICTpPAMBATh APTYMEHTAIIMIO, MPUBOJUTH
IpUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CIoco0 pemieHus y4eOHOM 3amaud (CpaBHUBATh HECKOJIBKO
BAPDUAHTOB pEIlCHUs, BbHIOUpPATh HauOoNee MNOAXOMANMNH C Yy4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTEPHEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIIbCKUNA WHCTPYMEHT IO3HAHUSA,
(bopMyaMpoBaTh BOMPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MPOOIEMY,
CaMOCTOSATENILHO YCTaHABIIMBaTh KMCKOMOE W JIaHHOE, (OPMHUPOBATH
TUTIOTE3y, apTYMEHTUPOBAThH CBOIO MTO3UIINIO, MHCHUE;

MPOBOJUTH MO CAaMOCTOSATEIBLHO COCTaBJICHHOMY TIUIaHY HECJIOXKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTUYECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;
CaMOCTOSITEIbHO (hOPMYJIUPOBATH O00OOIIEHUS] U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIIONCHUS, HWCCIEAOBAHMS, OIICHMBATH JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIhTaTOB, BEIBOJIOB U 000OIICHHUIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE IMPOIECCa, a TaKKE BBIJIBUTATh
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTH HWHGOpPMAIUMHU, JTaHHBIX,
HEOOXOUMBIX JJIsl pEeLICHU 3a1a4u;

BBIOMpATh, aHAIM3UPOBATH, CUCTEMATU3UPOBATH U HHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIAOB U (OPM IIPEICTABIICHHUS,

BbIOMpaTh (GOpMY MpEACTaBICHUS HHPOPMALMH U WUIUTFOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JIuarpaMMamH, WHOM Tpadukod u uX
KOMOMHAIIUSIMHU;

OLICHMBAaTh HAAEKHOCTh HMH(POpPMALMU MO KPUTEPUSIM, MPEII0KEHHBIM
yuuTeneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:

BOCIPUHUMATh U (OPMYITUPOBATH CYXKIACHHUSI B COOTBETCTBHU C YCIOBUSIMU
U LEJSIMH OOIIEHUs, ICHO, TOYHO, TPAMOTHO BbIpaXaTh CBOIO TOUYKY 3PEHHUS



B YCTHBIX M MUCHMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS MO XOJYy PEIICHUS
3aJ1a4yi, KOMMEHTUPOBATh MOJyYE€HHBIN pPe3yJIbTaT;

B X0JIe 00CYXKJIE€HHsI 3a1aBaTh BOMPOCHI 110 CYIIECTBY O0CYKIaeMOU TEMBI,
npo0JIeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICIICHHbIE HA MTOUCK
pelieHusi, CONOCTABIATh CBOU CYKICHHUS C CYKICHUSIMU IPYTUX YYACTHUKOB
auanora, OOHapyXUBaTh Pa3jU4Me U CXOJICTBO TO3UIMH, B KOPPEKTHOU
dbopme GopMyIHpOBaTH PA3HOTIIACHUS, CBOM BO3PAKCHHUS;

MPEACTABIIATh PE3yIbTaThl PEIICHUS 3aJa41, SKCIIEPUMEHTA, UCCIICI0BAHNUS,
MIPOEKTa, CAMOCTOSITEILHO BHIOMPaTh (OpPMAT BBHICTYIUICHHS C YUETOM 3aa4
NPE3EHTALUN U OCOOEHHOCTEN ayIUTOPUH;

MMOHMMATh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMAaHIHOW U UHAUBUIYaTbHON
paboTHI MPU pelICHUU YUeOHBIX MaTeMaTUYECKUX 3a/1a4;

MPUHUMATh LEJb COBMECTHOM IEATEIbHOCTH, IUIAHUPOBATH OPTraHHU3alUI0
COBMECTHOM pabOThl, pacmnpenensTh BUIbl pPabOT, JOTrOBapUBATHCA,
o0CyX)aTh MPOLIECC U Pe3yabTaT padoThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TpyHmoBbeIX (opmax padboTel (0OCykaeHus, OOMeH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHE), BBITIOJIHATH CBOIO YaCcTh PabOThI
U KOOPJAMHHUPOBATH CBOU JIEUCTBHUS C JPYTMMH WICHAMH KOMAaHJIbI,
OLICHMBATh KAau€CTBO CBOEr0 BKJaJa B OOIIMNA MPOAYKT IO KPUTEPUSIM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBHUSI.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH, ajJrOPUTM pelIeHMs 3afadd (WM ero
4acTh), BBIOMpaTh CHOCOO pelIeHus ¢ Y4ETOM HMMEIOIIMXCS PEeCcypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTHPOBATH
BAapUAHTHI pEUICHUN C YYETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIQJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTaTa
peLIEeHNs] MaTEMAaTUYECKOM 3a/1a4u;

MPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOBHUKHYTB IIPH PEILICHUH 3a]1a4H,
BHOCHUTH KOPPEKTUBBI B JESATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITENIHCTB,
HalICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATa AEATEIBHOCTH IOCTABICHHOU LIENH U
YCIOBUSIM, OOBSCHATh NPUYMHBI JOCTH)KEHUS WM HEJOCTHUKEHUS IIEJH,
HaXOAUTh OIIHUOKY, 1aBaTh OLIEHKY IPHUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoHmy oOydenuss B 7 kJjacce OOyYaromMICS TOJYYUT CIICAYIOIINE
MIPEMETHBIE PE3YJIHTATHI:

Pacro3naBaTh W3ydeHHBIE TEOMETpPHUYECKHE (HUTYpBI, OMpEaeisaTh UuX
B3aMMHOE PACIOJIOKCHUE, H300pakaTh TE€OMETpUUYECKHE (DUTYpBI, BBITOTHATH
YEPTEXKU IO YCIOBUIO 3a71aui. VI3MepsITh JIMHEWHBIE U YIJIOBBIE BEJIMYMHBI. Pemare
3aJ1a4y Ha BBIYMCIICHUE VIMH OTPE3KOB U BEJIMYUH YIJIOB.

Henate TpyOyl0 OIICHKY JIMHEHHBIX W YIJIOBBIX BEJIMYMH IPEIMETOB B
peanbHOM JKM3HU, Pa3MEpOB MPUPOJHBIX OOBEKTOB. PaznmuuaTh pa3Mepbl ITHX
O0OBEKTOB IO MOPSIIKY BETUYUHBI.

CTpouTh 4epTekKU K TCOMETPUUECKUM 3a/1a4aM.

[Tonb30BaThCs NPU3HAKAMUA PABEHCTBA TPEYTOJbHUKOB, HCIIOJIb30BATh
MPU3HAKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUHU 3a/1a4.

[IpoBOINTH JTOTHYECKUE PACCYXKICHUS C MCIOJB30BAHHEM T'€OMETPUUYECKUX
TEOPEM.

[Tonb30BaThCs NPU3HAKAMU PABEHCTBA IMPSIMOYTOJIBHBIX TPEYTOJBHUKOB,
CBOMCTBOM MEIUAHbI, POBEIEHHON K TUIIOTEHY3€ MPSIMOYTOJILHOTO TPEYTOJIbHUKA,
B PELICHUU I'€OMETPUUECKUX 3a7a4.

OnpenensTe napauieIbHOCTh MPSIMBIX C MOMOIIBIO YTII0B, KOTOPhIE 00pa3yeT
C HUMHM cekymas. OnpeaensTh MapayiebHOCTh NPSMbBIX C MOMOIIBIO PABEHCTBA
PacCTOSIHAN OT TOYEK OJHOM IPSMOU J0 TOUEK APYTrOU MPSIMOM.

Pemats 3amaun Ha KiteTyaToi Oymare.

[1poBOANTH BHIUUCIICHUS U HAXOIUTh YUCIIOBBIC U OYKBEHHbBIC 3HAUCHHUS YTIIOB
B I'€OMETPUYECKHUX 3aJa4yax C MUCIOJBb30BAHUEM CYMMBbI YIJIOB TPEYTOJIbHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX MPH TEPECEUCHUU JBYX
MapaJICIbHBIX MPSIMBIX CEKYIIEeW. Pelmars mpakTuuecKre 3aaud Ha HaXOXKICHUE
YIJIOB.

Brnagers TOHATHEM T€OMETPUYECKOTO MECTa TOYEK. YMETh OIPEACIATh
OMCCEKTPUCY yIJIa U CEPEIUHHBIN MEPICHANKYIISIP K OTPE3KY KaK reOMeTpUUYECKUe
MECTa TOYEK.

@opMynMpOBaTh ONPEAECIECHUS OKPYKHOCTH M Kpyra, XOpAbl U JHAMETpa
OKPY>KHOCTH, TI0JIb30BAThCS UX CBOWCTBAMH. Y METh MPUMEHATH 3TH CBOKWCTBA MPU
pELIEHNH 3aa4.

Brnagete MoHATHEM ONMCAHHOM OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ meHtp. [lomp3oBaThcs (akTamMu O TOM, YTO OMCCEKTPUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAOTCS B OJHOM TOYKE, M O TOM, YTO CEPEAUHHBIC
MEPIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA ITEPECEKAIOTCS B OJTHOM TOYKE.

Brnaners moHATHEM KacaTeabHOM K OKPYKHOCTH, MOJIB30BATHCS TEOPEMOU O
MEPIIEHANKYJISIPHOCTH KacaTelIbHOM U paanyca, MPOBEAEHHOTO K TOYKE KaCaHHUS.



[lonp30BaThCA MPOCTEUIIMMHU T€OMETPUYECKUMHU HEPABEHCTBAMM, TOHUMATH
UX IIPAKTHYECKUN CMBICIL.

[IpoBOANTE OCHOBHBIE T€OMETPUYECKUE MTOCTPOCHHUS C MOMOILIBIO LIUPKYJIS U
JIMHENKHU.

K koHmy oOyueHuss B 8 kuacce OOydaroIIMKCA MOJIYYUT CIEIYIOIINE
IIPEAMETHBIE PE3YIIBTATHI:

PacniosHaBaTh OCHOBHBIE BHJABI YETBIPEXYTOJIBHUKOB, MX JJIEMEHTHI,
II0JIB30BATHCS UX CBOMCTBAMU IIPH PEUICHUU T€OMETPUYECKUX 3a1au.

[TpuMeHsTh CBOMCTBA TOUKM NEPECEUEHMs] MEOUaH TPEYrojbHHUKA (LEHTpa
Macc) B pEIIeHUH 3ajau.

Biianets moHsATHEM CpEAHEN JIMHUM TPEYTOJIBHUKA U TPANIEWH, IPUMEHSATD UX
CBOMCTBA IIpU PEUICHUU reoMeTpuyeckux 3aaad. llons3zoBarscs teopemon Paneca
U TEOPEMOW O IPONOPLUHUOHAIBHBIX OTpPE3KaX, NPUMEHATb HUX Ul PELICHUs
IIPAKTUYECKUX 3a/1a4.

[IpuMeHsTh npU3HAKK MOA00US TPEYTOJIBbHUKOB B PEIIEHUH T€OMETPUYECKUX
3a1ad.

[Tonb3oBaTecs Teopemoir Iludaropa ans pemieHUsT TE€OMETPUUYECKUX U
IPaKTUYECKUX 3aAa4. CTPOUTh MaTEMAaTUYECKYIO MOJIENb B TPAKTUYECKHX 3a7a4aXx,
CaMOCTOSITEIIbHO JENaTh YEPTEK U HAXOAUTH COOTBETCTBYIOIIUE JUIMHBI.

Brnangerp NOHATMAMM CHHYyCa, KOCHMHYCA M TaHI€HCa OCTpPOro yria
PSAMOYTOJIBHOTO TpEyroibHUKa. [10630BaThCS TUMM MOHATHIMU I PEIICHUS
IIPAKTUYECKUX 3a/1a4.

Bbruncnsate (pa3nuyHbIMU crioco0amMu) IUIONIA/lb TPEYToJIbHUKA U IO
MHOTOYTOJBHBIX  Guryp (MONB3ysiCh, TI€ HEOOXOAUMO, KAIbKYJIATOPOM).
[IprMEHATH MOTYyYEHHBIE YMEHHUS B IPAKTUUECKUX 33/1a4ax.

Branerp NOHATHUSMM BIIMCAHHOTO W LEHTPAJIBHOIO YIVIA, HCIOJIb30BATH
TEOPEMBI O BIIMCAHHBIX yriax, yriiaX MEXIy XOpAaMH (CEKYIIMMH) U YIJIe MEXKIY
KacaTeJIbHOM Y XOPJIOU MPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

Brnagers moOHATHEM ONMCAHHOIO YETHIPEXYTOJbHUKA, IPUMEHSITH CBOWCTBA
OMMCAHHOIO YEThIPEXYTOJIbHUKA MPU PELICHUH 3aa4.

[IpyMEHATh MONYyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTH MATEMATUYECKHE
MOJENH JUIs 3a/1a4 PEAIbHOW KU3HU U NPOBOJUTH COOTBETCTBYIOIINE BHIYUCIICHUS
C TNpPUMEHEHHEM TMOJ00us W TPUTOHOMETpUU (TOJB3YsCh, TAE HEOOXOAMMO,
KAJIBKYJISITOPOM).

K koHmy oOyueHuss B 9 kiacce OOydaroIIMKCA IOJIYyYUT CIEIYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

3HaTh TPUTOHOMETpPUYECKHE (YHKIMU OCTPBIX YIJIOB, HAXOAUTh C UX
NOMOILBIO PA3JIMYHBIE 3JEMEHTHl MPSMOYTOJIBHOTO TPEYroJbHUKA («peleHue



IPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaxoauTh (C MOMOILBIO KaJbKYJISATOPA) JJIMHBI
Y YTJIBI 1711 HeTaOIMYHBIX 3HAYCHUA.

[Tonp30BaThes hopMynamu MPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM JUI HAXOXJICHHMS COOTHOIICHUM MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMMU.

Hcrnonb30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB JUIsl HAXO0XKJICHUS Pa3IuYHbIX
AJIIEMEHTOB TPEYTOJbHUKA ((PEIICHWE TPEYTOJIbHUKOBY»), MPUMEHATh HX MpHU
pELIEHUU T€OMETPUUECKUX 3a1a4.

Brnaznets noHsTHAMEU Ipe0Opa30BaHus IOA00MS, COOTBETCTBEHHBIX 3JIEMEHTOB
no100HbIX ¢uryp. [lonb3oBaTbest cBOMCTBaMU MOJ00MS NMPOU3BOJIBHBIX (QUTYP,
YMETh BBIYUCISATH JJIMHBI U HAaXOJIWUTh YIJIbl y MOA0OHBIX ¢uryp. IlpumeHsTs
CBOMCTBa MOJ0OOMS B MPAKTUYECKHX 3ajJadax. YMETb MPUBOJIUTH MPHUMEPHI
10JI0OHBIX (PUTYP B OKPY>KAIOILIEM MUDPE.

Ilonp30BaThCA TEOpEMaMU O MPOU3BEIECHUU OTPE3KOB XOPJ, O MPOU3BEICHUU
OTPE3KOB CEKYLIUX, O KBaIpaTe KacaTeIbHOM.

[Tonb30BaThCA BEKTOPAMH, MOHMMATh MX TE€OMETPUYECKUM M (PU3HUYECKHIA
CMBIC]I, MPUMEHATh HUX B PEUIEHUUM TEOMETPUUYECKUX U (PU3MYECKHUX 3aaad.
[IpuMEHSATH CKAIIPHOE MPOU3BENECHUE BEKTOPOB JUIsl HAXO0XKICHHUS IJTUH U YTJIOB.

[Tosb30BaTHCA METOIOM KOOPAUHAT HA IIJIOCKOCTH, IPUMEHSTh €r0 B PEILIEHUU
r€OMETPUYECKUX U MPAKTUUYECKUX 3a/1a4.

Bnanets NMOHATUSIMH NMPABUIBHOTO MHOTOYTOJIbHHMKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI 1TyT'M OKPY’KHOCTH W PaJWaHHOM MEphI yria, yMETh BBIUMCIATH ILIOIIAJb
Kpyra u ero yacteil. [I[puMeHsTh NoJydeHHbIE YMEHUS B IPAKTUYECKUX 3aa4ax.

Haxoauts ocu (MM LEHTPBI) CUMMETpUM (UTYp, NPUMEHSATH JABMXKEHUS
IJIOCKOCTU B MPOCTEUIINX CITy4dasiX.

[IpuMeHsATh MOJIy4eHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MaTeMaTUYECKUE
MOJEIIN IS 3a/1a4 PEAIbHOW JKU3HU U MMPOBOJIUTH COOTBETCTBYIOIIME BBIYMCICHUS
C TPUMEHEHHEM IMOA00OMS M TPUTOHOMETPUYECKUX (PYHKUMH (MOJB3YSCh, TIE
HE0O0XO0IMMO, KAJIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmeHnoBaHue pa3ae/ioB U TeM undposbie
Ne n/m P Konrpoabnsie IIpakruueckue (ndpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
[Ipocreitmune reomeTpuueckue GUrypsl u
1 Hf cBorictBa. M3me epHI/Ie FGOMeq’)F I/I}"-II;CKI/IX 14 bubamorexa LOK
’ p p https://m.edsoo.ru/7t415¢e2e
BEJIMYUH
bubnuoreka [IOK
2 T 22 1
PEYTONLHIKH https://m.edsoo.ru/7f415e2e
3 [TapannensHbie NpsiMbIE, CyMMa yTII0B 14 | bubnnorexa [JOK
TpEeYrojabHUKa https://m.edsoo.ru/7f415¢e2e
4 OxkpyxHOCTb U KpyT. ['eomerpruueckue 14 | bubmmoreka [JOK
IIOCTPOCHUS https://m.edsoo.ru/7f415¢e2e
bubmmoreka IIOK
I i 4 1
> OBTOpEHHE, 0000MmeHHeE sHamHii https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 68 4 0

I[TPOTPAMME




8 KUIACC

KounyecTBo yacoB DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungposbie
Ne i/m P Kourpoubnble IIpakTHyeckue (uubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [JOK
1 4 & 12 1
CTRIPEXYTONLHIKH https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 MPOMOPIIMOHAIBHBIX OTPE3KaX, MOJO0OHbIE 15 1 bubmmorexa [TOK
porioph P - 1A https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKHU
[1nomans. Haxoxaenue miomanei
3 Tpe mOJfBHI/IKOB u ildHOFO OJijHﬂHX ¢bur 14 1 bubmmorexa [TOK
peyr yr M https://m.edsoo.ru/7f417e18
[Tnomaau monoOHBIX Guryp
4 Teopema [Tudaropa u nHauana 10 1 bubnuorexa [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VY1l B OKpyKHOCTH. BriicanHsle n
5 ONMCAHHBIE YEThIPEX YT OJIbHUKH. 13 | bubnnoreka [JOK
KacarenbHblie k okpyxxHOCTU. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEU
bu6mmoreka [IOK
I1 i 4 1
6 OBTOpEHHE, 0000MeHHE HAHHIT https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 6 0




9 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM undposbie
Ne i/m P Konrpoabnsie IIpakrHyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcnl
| Tpuronomerpusi. Teopembl KOCHHYCOB U 16 | bubnmnoreka HOK
CUHYCOB. PellieHne TpeyroinbHUKOB https://m.edsoo.ru/7f41al2c
) [Ipeo6pa3zoBanue nonodus. Merpuueckue 10 | bubmmoreka [JOK
COOTHOLLIEHUS B OKPY)XKHOCTHU https://m.edsoo.ru/7f41al2¢c
bubnunoreka LIOK
3 B 12 1
CHTOPH https://m.edsoo.ru/7f41al2c
4 JlexkapToBbI KOOPJAWHATHI HA TUIOCKOCTH 9 1 bubmorexa [IOK
p pA https://m.edsoo.ru/7f41al2c
[IpaBunbHbIE MHOTOYTOJIBHUKHU. J[1nHA
5 Olf HOCTH U TIJIO y; b Kpyra 8 8 bubmmorexa [IOK
Py " Hv pyre: https://m.edsoo.ru/7f41al2c
Brruucnenue mionaaei
bu6mmoteka IIOK
6 6
JBHKeHus II0CKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, o6o0IIEHNE, 7 ’ bu6mmoteka IIOK
cucTeMaTu3auus 3HaHUN https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 63 6 0
I[MTPOT'PAMME




IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
Kosnu4yectBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Kontpoabnbsie IlpakTuueckue
n/n Bcero u3ydyeHusi  odpa3oBaTesIbHbIE
padoThI padoThI
pecypcsl
| [Ipocreiime reomeTpudecKue | bubnuoreka [IOK
00BEKTHI https://m.eds00.ru/8866b724
bubnuoreka [IOK
2 MHOroyroiapHuK, JJoMaHas 1 1
https://m.edso00.ru/8866cbba
bubmuorexa [JOK
3 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1
https://m.edso00.ru/8866c5c0
bu6mmoreka [IOK
4 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1
https://m.edsoo.ru/8866c7be
5 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1
6 CMexHbIe U BEPTUKAJIBHBIE YIJIBI 1
7 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1
8 CMexHbIE U BEPTUKAJIBHBIE YIJIBI 1
N3mepenue TMHENRHBIX U YTIIOBBIX
9 BEJIMYMH, BBIUMCIIEHUE OTPE3KOB U 1
yTJIOB
N3mepenne MTuHENRHBIX U YTIOBBIX
bu6mmoreka [JOK
10 BEJINYMH, BBIYUCIICHUE OTPE3KOB U 1

11

YTJI0B
N3mepeHne TMHENHBIX U YTIOBBIX
BEJINYMH, BEIYUCIIEHUE OTPE3KOB U
YTJI0B

https://m.edsoo.ru/8866c3ea




12

13

14

N3MepeHne JIMHEHHBIX U YTIIOBBIX
BEJIMYMH, BBIUNCIEHUE OTPE3KOB U
YIJIOB

[lepumetp u mnomaas Guryp,
COCTaBJICHHBIX U3
MPSIMOYTOJIbHUKOB

[lepumerp u maomags Guryp,
COCTaBJICHHBIX U3
MPSIMOYTOJIbHUKOB

15

[TonsTHE 0 paBHBIX
TPEyroJIbHUKAX U IEPBUYHBIC
IIPEACTABICHUSA O PABHBIX

¢burypax

bu6mmoreka [IOK
https://m.edsoo.ru/8866ce80

16

17

18

Tpu npu3Haka paBeHCTBa
TPEYTrOJIBHUKOB
Tpu npusHaka paBeHCTBa
TPEYroJIbHUKOB
Tpu npu3Haka paBeHCTBa
TPEYrOJILHUKOB

bubmuorexa [JOK
https://m.edsoo.ru/8866d1fa

bu6mmoreka [JOK
https://m.edsoo.ru/8866d34e

bu6mmoreka [IOK
https://m.edsoo.ru/8866e01e

19

20

21

Tpu npu3Haka paBeHCTBa
TPEYTrOJIbBHUKOB
Tpu npusHaka paBeHCTBa
TPEYroJIbHUKOB
Tpu npu3Haka paBeHCTBa
TPEYrOJIbHUKOB

bu6mmorexa [IOK
https://m.eds00.ru/8866e88¢e

22

[Ipu3Haku paBeHCTBa
MIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB




[Ipu3naku paBeHCTBa

23 IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB
CBOIiCTBO MeIHaHbI
24 MPSAMOYTOJIbHOTO TPEYTOJIbHUKA, bubmmorexa [IOK
. . https://m.edso0.ru/8866e9ec
IIPOBEJEHHON K TUIIOTEHY3€
CBoICTBO MeMaHbI
25 IIPSIMOYT'OJIBHOTO TPEYTOJIbHUKA,
IIPOBEJEHHON K TMIIOTEHY3€
26 PaBHoOepeHHbIC U bu6mmoreka [IOK
PaBHOCTOPOHHUE TPEYTOJILHUKU https://m.edsoo.ru/8866d6fa
7 [Ipu3sHaku u cBoiCTBA bubnnoreka [JOK
paBHOOEPEHHOTO TPEYrOJIbHUKA https://m.eds00.ru/8866d880
)3 [Ipu3Haku u cBoiicTBa bubnnorexa [HJOK
paBHOOEPEHHOTO TPEYrOJIbHUKA https://m.eds00.ru/8866d880
29 [Ipu3Haku u cBOMCTBA bubnuoreka [IOK
PaBHOOEIPEHHOTO TPEYTOJIbHUKA https://m.edso0o.ru/8866e26¢
30 HepasenctBa B reomerpuu
31 HepaseHnctBa B reomMerpuu bubnmorexa LIOK
https://m.edsoo.ru/8866e3a2
32 HepasenctBa B reometrpuu
33 HepasenctBa B reomerpun
34 IIpsAMOYTONIBHBIN TPEYTOJBHUK C bubnnoreka [JOK
yriaom B 30° https://m.eds00.ru/8866eb22
35 [IpssMOYTONBHBIN TPEYTOJIBHUK C
yriiom B 30°
36 KonrtponbHas pabora no teme bubnuorexa [IOK

"TpeyronsHukn"

https://m.edsoo.ru/8866ecbc




37

38

[TapannensHbIe IpMBIC, UX
CBOMCTBA

[TaTeiit noctynar EBkiua

bu6mmoreka [IOK
https://m.edsoo.ru/8866ef64

39

Hakpecr nexaiue,
COOTBCTCTBCHHBIC U
OOAHOCTOPOHHUC YI'JIbI,
00pa3oBaHHbBIE MIPH NTEPECEUCHUU
HapauIeIbHBIX MPSIMBIX CEKYIIeH

bubmuoreka [JOK
https://m.edsoo.ru/8866f086

40

Hakpecr nexamue,
COOTBCTCTBCHHBIC U
OAHOCTOPOHHUC YI'JIBI,
00pa3oBaHHBIE TIPH ITEPECEUCHUN
HapauIeIbHBIX MPSIMBIX CEKyIIeH

41

Hakpecr nexamue,
COOTBCTCTBCHHBIC U
OAHOCTOPOHHUC YI'JIBI,
o0Opa3oBaHHbIE IIPU [TEPECEUEHUH
napajiesIbHbIX MPSAMBIX CEKyILeH

42

Hakpecr nexamue,
COOTBETCTBCHHBIC U
OAHOCTOPOHHUC YI'JIBI,
00pa3oBaHHbIE NPH NEPECEUEHUU
MapaJuIeIbHBIX NIPSMBIX CEKYILEH

43

Hakpecr nexammue,
COOTBETCTBCHHBIC U
OAHOCTOPOHHUC YI'JIBI,
00pa3oBaHHbIE MPH NTEPECEUEHUU
NapaJuIeIbHBIX NIPSMBIX CEKYILEH

bu6mmorexa [IOK
https://m.eds00.ru/8866f3b0




ITpu3Hak napamienbHOCTH
IIPSIMBIX Y€PE3 PAaBEHCTBO

44
paccTOSAHUN OT TOYEK OAHOMN
IIPSIMOM 10 BTOPOU MPSIMOM
[Ipu3zHak napamienbHOCTH
45 MPSAMBIX YEPE3 PABEHCTBO
paccTOSAHUM OT TOYEK OAHOMN
IIPSIMOM 10 BTOPOU MIPSIMOM
46 CyMMa yriioB TPEyTroJbHUKA bubmorexa [JOK
yMMa YT Tpeyr https://m.edso00.ru/8866£630
47 CyMMa yriioB TPEyroJbHUKA bubmorexa [JOK
yMMa YT Tpeyr https://m.edso0.ru/8866f8ba
48 BHeniaue yriabel TpeyrojibHIKa bubmorexa HOK
r peyr https://m.edsoo.ru/8866faSe
49 Baeminue yriel TpeyrojabHHAKa
KonTponbHas pabota mo Teme
50 "[lapannenbHbIC IPSMBIC, CyMMa bubmorexa [TOK
p p W y https://m.eds00.ru/8866fe6e
YIJI0B TPEYTrOJbHUKA
51 OKpYy>XHOCTb, XOPJIbI M TUAMETP, bubnuoreka [JOK
HX CBOMCTBa https://m.eds00.ru/88670800
52 KacarenanHast K OKpY>KHOCTH bubmorexa HOK
Py https://m.edsoo.ru/88670e9a
53 OKpy>XHOCTb, BIIHCAHHAS B yTOJI
54 OKpy’KHOCTb, BIIUCAHHAS B YIOJ
55 [Tonsatne o I'MT, npumeHenue B bubnnoreka [JOK
3aga4ax https://m.edsoo.ru/8867013e
56 [Tonstue o 'MT, npumeHeHue B bu6mmnoreka [JOK

3agadax

https://m.edso00.ru/88670508




buccekTpuca u cepeIlMHHbBIN

57 MEPIEHIUKYIIAP KaK
re€OMETPUUYECKUE MECTA TOUEK
58 OKpY>XHOCTb, OITUCAHHAST OKOJIO bubnmoreka [JOK
TPEYroJbHUKA https://m.eds00.ru/88670a62
59 OKpy>KHOCTb, OIIMCAHHAsA OKOJIO
TPEYrojbHUKA
60 OKpy>XHOCTb, BIMCaHHAs B bubnnoreka [JOK
TPEYrOJIbHUK https://m.edsoo.ru/8867103¢
61 OKpy>XHOCTb, BIIMICaHHAs B
TPEYrOJIbHUK
2 [Ipocreiimue 3a1aun Ha bubnnorexa [HOK
IIOCTPOEHUE https://m.eds0o.ru/88671188
63 [Ipocreiimue 3amaun Ha bubnnoreka [JOK
IIOCTPOECHUE https://m.edsoo.ru/886712d2
KonTponbHas pabota mo Teme
64 "OKpS)KHOCTBII)/I KpYT. bubnrorexa LIOK
https://m.edso00.ru/88671462
I'eomeTrprueckue nocrpoeHus"
[ToBTOpEeHME U 006001IEHNE
65 3HaHUI OCHOBHBIX MOHATHU U bubmmorexa [OK
https://m.eds00.ru/886715b6
METOJIOB Kypca 7 Kiacca
bu6mmorexa [IOK
06 Hroroast kouTposbHas pabota https://m.edsoo.ru/886716ec
[ToBTOpenue u 06obIIEeHNEe
67 3HaHU OCHOBHBIX MOHSTHH H

MCTOHOB KypcCa 7 knacca




[ToBTOpEeHME M 0000IIEHNE
68 3HAHUHA OCHOBHBIX ITOHATUI U
METOJIOB Kypca 7 Kjacca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bu6mmoreka [IOK
https://m.edso0o0.ru/886719bc




8 KUIACC

Kosnu4yectBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi obOpa3oBaTesibHbIE
padoThI padoThI
pecypcsl

1 [Tapannenorpamm, ero npu3HaKku 1 | bubnunoreka [JOK
CBOMCTBA https://m.edsoo.ru/8867 1af2

) [Tapannenorpamm, €ro npu3Haku U | bubnuorexa [JOK
CBOMCTBa https://m.edsoo.ru/88671cal

3 [Tapannenorpamm, ero Nnpu3Haku u | bubnnorexa [HOK
CBOMCTBA https://m.edsoo.ru/88671ca0
YacTHble ciaydyan

4 napajuIeIorpaMmmMoB | bubnuoreka [IOK
(mpsAMOYTOJIbHUK, POMO, KBaIpar), https://m.edsoo.ru/88671dea
UX MPU3HAKHU U CBOKCTBA
YacrHble cnyyau

5 napajuIeJIorpaMMOB | bubnuoreka [IOK
(mpsAMOYTOJILHUK, POMO, KBa/Ipar), https://m.edsoo.ru/88671£20
WX MPU3HAKHU U CBOKCTBA
YacrHble cnyyau

6 napajuIeIorpaMMOB | bubnuoreka [IOK
(MpsIMOYTOJILHUK, POMO, KBaJpaT), https://m.edso0.ru/8867209¢
WX MPU3HAKH U CBOKCTBA

bubmuorexa [JOK
1
7 Tpaners https://m.edsoo.ru/88672358
2 PaBHOOOKAS ¥ IPSAMOYTOIBHAS | bubnmoreka [JOK

Tpaneuuu

https://m.edso00.ru/8867252¢




9 PaBHOOOKas 1 IpSIMOYTOIBHAS bubnunoreka [JOK
Tpaleunu https://m.edsoo.ru/88672858

bu6mmoreka [IOK
10 Merox ynsoerms meauare! htps:/m.edso0.ru/88672b14

11 LlenTpanbHas cumMeTpust bubmmorexa LIOK
p P https://m.eds0o.ru/88672b14

12 KoHTtponbHas pabota 1o Teme bubnnoreka [HOK
"YeThIpE€XyroJIbHUKH" https://m.edsoo.ru/88672c9a

13 Teopema Paneca u Teopema o bubnuorexa [JOK
MPONOPLUUOHAIBHBIX OTPE3KAX https://m.edsoo.ru/8867337a

14 Cpenusis JINHUS TPEYTOJIbHUKA bubmmorera [TOK
pel peyr https://m.edsoo.ru/88672e0c

15 Cpenusisd JUHUS TPEYTOJIbHUKA bubmorexa HOK
pedl peyr https://m.edsoo.ru/88672f38

16 Tpamernus, e€ cpequsast IUHAA bubmorexa HOK
A e htps://m.edsoo.ru/88672358

17 Tpanenus, e€ cpegHss INHUSA bubmorexa [TOK
pariet, pea https://m.eds00.ru/88673064

18 IIponopuoHaIbHEIE OTPE3IKH bubmorexa [TOK
poriopH P https://m.eds0o.ru/88673794

19 IIponopuoHaIbHEIE OTPE3IKH bubmorexa [TOK
potiopt p https://m.eds00.ru/88673794

bu6mmoreka [IOK

2

0 Tlentp mace B Tpeyromprike htps://m.eds00.ru/886738fc

bu6mmorexa [IOK
21 Tonoburre TpeyronpHiki https://m.edsoo.ru/88673a78

2 Tpu npusHaka nonoodus bubnnorexa [JOK

TPEYTrOJbHUKOB

https://m.edsoo.ru/88673bae




3 Tpu npuzHaka mogooOus bubnunoreka [JOK
TPEYTrOIbHUKOB https://m.edsoo.ru/88673d52
24 Tpu npuszHaka mogoous bubnmoreka [JOK
TPEYTOJILHUKOB https://m.edso0.ru/8867400e
’5 Tpu npuzHaka nogoous
TPEYrOJIbHUKOB
26 [Tpumenenue noxodus mpu
pELIEHNH IPaKTUYECKUX 3a7au
7 KonTponbhas pabota no Teme bubnuorexa [JOK
"ITono6HbIE TPEYTONBLHUKH" https://m.eds00.ru/8867445a
)% ColicTBa 1IOmaIeH bubmuorexa [JOK
TreOMETPHUUECKUX (HUTYp https://m.edsoo.ru/886745fe
29 @opMyIbl IS IUIOMAANA bubnuoreka [IOK
TpEYyroabHUKa, IapajjeaorpaMma https://m.eds00.ru/88674860
30 DopMyibl IS IUIOIIAAN bubnnorexa [HJOK
TPpEYTroJIbHUKA, apajlieJlorpaMma https://m.edsoo.ru/88674a22
31 DopMyIbl Ui 0N bubnuoreka [IOK
TpEYroJbHUKA, apajlieJiorpaMma https://m.edsoo.ru/88674a22
1 @opMmyisl Ui 0N bubnuoreka [IOK
TpeyroabHHUKa, IapajjiejiorpaMma https://m.edsoo.ru/88675288
3 DopMyIsl IS IUIOIIAHA bubnnorexka [JOK
TpEyroabHHuKa, IapajjieiorpaMma https://m.edsoo.ru/8867542c
34 Brruncienue miomnagei CiIoHbIX bubmuorexa [JOK
buryp https://m.edsoo.ru/88674¢78
35 [Mnomaau duryp Ha keT4aroi bubmuorexa [JOK
Oymare https://m.edsoo.ru/8867473¢
36 [Tnomaau mogoO6HBIX HUryp
37 [Tnomanu moxoOHBIX GuUryp




18 3aga4u ¢ TPaKTHYECKUM bubnunoreka [JOK
COJIEpKaHUEM https://m.eds00.ru/88675558
39 3aga4u ¢ IPaKTHYECKUM bubmuorexa [JOK
COJIEpKAHUEM https://m.edsoo.ru/88675684
40 Penienue 3a7a4 ¢ MOMOIIBIO METO/1a bubmuorexa [JOK
BCIIOMOTATEJIbHOM TUIOIAN https://m.edsoo0.ru/88674f90
A1 KoHTponbHas pabota 1o Teme bubnnoreka [HOK
"ITnomans" https://m.eds00.ru/8867579¢
4 Teopema [Tudaropa u eé bubnuorexa [JOK
MPUMEHEHUE https://m.edsoo0.ru/88675918
43 Teopema [Iudaropa u eé bubnuoreka [IOK
NIpUMEHEHNUE https://m.edsoo.ru/88675918
m Teopema [Iudaropa u eé bubnnoreka [JOK
MPUMEHEHUE https://m.edsoo.ru/88675abc
45 Teopema [Iudaropa u eé
MIPUMEHEHUE
46 Teopema [Tudaropa u eé
MIPUMEHEHUE
Onpenenenue
TPUTOHOMETPHUECKUX (PYHKIIHI
47 :;Zﬁ;ibfizar’[pﬂMOWOHbHom bubnmnoreka [JOK
https://m.edso00.ru/88675d32
TPUTOHOMETPUIECKHE
COOTHOIIIEHUS B IPSMOYTOJIBHOM
TPEYTrOJIbHUKE
43 OCHOBHOE TPUTOHOMETPUUYECKOE bubnmoreka [JOK

TOXKIACCTBO

https://m.edsoo0.ru/88675f44




OcHOBHOE TPUTOHOMETPUUCCKOC

49
TOKIECTBO
50 OCHOBHOE TPUTOHOMETPUUYECKOE
TOXKIECTBO
KonTtponbHas pabora o Teme
51 "Teopema [Iudaropa u Hauana bubmmorexa [IOK
p " p https://m.edsoo.ru/8a1407e8
TPUTOHOMETPUU
5 Brniucannbie ¥ IEHTpaJIbHBIE YTJIbI, bubnnoreka [JOK
YTOJI MEKTY KacaTeIbHOM U XOpI0H https://m.edsoo.ru/8al415b2
53 Brniucanneie U IEeHTpaIbHBIE YTIIbI, bu6mmoreka [IOK
YTOJ MEX1Y KacaTeJIbHON U XOpAOH https://m.edsoo.ru/8a141940
54 BrnucanHble M IEHTpaJIbHBIE YIIBI, bubnnorexa [HOK
YTOJI MEKTY KacaTeIbHOM U XOpI0H https://m.edsoo.ru/8al141b34
55 Yrael MeXy XOpAaMU U CEKYLLIMMU
56 Yrael MeXay XOpAaMu U CEKyLLIMMU
Bnucannnie 1 onucaHHbIe
57 4eTBIPEXYTOJILHUKY, UX IPU3HAKU U bubmnorexa [IOK
. pexyr ’ p https://m.edsoo.ru/8a140f86
CBOMCTBa
BnucanHbie U onrcaHHbBIE
58 YEeTBIPEXYTOJILHUKH, UX IPU3HAKU U bubmnorexa [IOK
. pexyr ’ p https://m.edsoo.ru/8al416d4
CBOMCTBa
BnucanHbie U onrcaHHbBIE
59 YETBIPEXYTOJIbHUKU, UX MPU3HAKUA U bubnmorera [TOK
PIPexyr X TP hitps://m.edsoo.ru/8al416d4
CBOMCTBa
IIpuMeHeHne CBOWCTB BIMCAHHBIX U
60 OTIMCAHHBIX YETHIPEXYTOJILHUKOB

IIpU pCHICHUH IT'COMETPUICCKUX
3aaad




[IprMeHeHue CBOMCTB BIMCAHHBIX U
OMMUCAHHBIX YETHIPEXYTOJIbHUKOB

61 1
P PEIICHUU T€OMETPUUYECKUX
3amaq
2 B3anmHoe pacnosioxkeHue aByx | bubmuorexa [JOK
OKpPYKHOCTEH, 0011I1e KacaTeIbHbIe https://m.edsoo.ru/8al410a8
bubmuorexa [JOK
63 K I 1
ACANHE OKPYHHOCTCH https://m.edsoo.ru/8al410a8
KoHTpoinbHas pabora 1o Teme
64 "VTIIBI B OK HocTHU. BrimcanHsle 1 bubmmnorera [TOK
pyx ' . https://m.edsoo.ru/8al141c88
U ONHUCaHHBIEC YETHIPEXYTrOIbHUKH
[ToBTOpEHNE OCHOBHBIX MOHITHH U
65 METOH0B KypcoB 7 U 8 KIIaCCOB 1 bubmmorera [TOK
FIOB KYP . ’ https://m.edsoo.ru/8al41ddc
000011IeH1E 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHITHH U
66 METOZIOB KYpPCOB 7 U 8 KJIacCOB 1 bubmorexa LIOK
JIOB KYP . ’ https://m.edsoo.ru/8al4lefe
000011IeHrEe 3HAHUI
bu6mmoreka [JOK
67 n 3] 1
TOTOBA KOHTPOILHA paboTa hitps://m.cdsoo.ru/8a142368
[ToBTOpEHNE OCHOBHBIX MOHITHH U
68 METOJIOB KYpPCOB 7 U 8 KJIacCOB 1 bubmorexa LOK
OB KYP . ’ https://m.edsoo.ru/8al420ac
000011IeHNEe 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME




9 KUIIACC

KouunyecTBo yacos DJIeKTPOHHbIE
Ne ara uudposbie
Tema ypoka Konrpoabnsie IIpakTHyeckue A p
n/n Bcero u3ydyeHusi oOpa3zoBaTejbHbIE
padoThI padoThI
pecypchl
Onpenenenue
1 T I/IIi“OIiIOMeT MYECKUX (PyHKITHIA 1 bubamorexa LIOK
P P YHIER https://m.edsoo.ru/8a1424bc
yriaos ot 0° 1o 180°
2 ®opMyIibl TPUBEAECHUS 1
3 Teopema KOCUHYCOB 1 bubmorexa LIOK
P Y https://m.edsoo.ru/8a14336¢
4 TeopeMa KOCUHYCOB 1
5 Teopema KocuHyCOB 1 bubmmorexa [TOK
P Y https://m.edsoo.ru/8a142d5e
bubnunoreka LIOK
T 1
6 cOpeMa CHITYCoB https://m.edsoo.ru/8al42e8a
Teopema cuHyCOB 1
Teopema cuHyCOB 1
9 HaxoxneHnne mjimH CTOpOH U | bubnuoreka [IOK
BEJIMYUH YTJIOB TPEYTOJIbHUKOB https://m.edsoo.ru/8a1430b0
bubnmorexa LIOK
1 P 1
0 CICHHE TPEYTOMBHHKOB https://m.edsoo.ru/8a142ac0
11 Pemenue TpeyronpHUKOB 1 brbmorexa [OK
peyr https://m.edsoo.ru/8al42ac0
but6mmorekxa [IOK
12 Petuieriie TpeyrobHikon ! https://m.edsoo.ru/8al42ac0
bub OK
13 Pemenue TpeyroiabHIUKOB 1 nomorexa L

https://m.edsoo.ru/8al42ac0




[IpakTueckoe NpUMEHEHHE TEOPEM

bu6nmoreka [IOK

14 CHHYCOB U KOCHHYCOB https://m.edsoo.ru/8al42c3c
1 [IpakTHueckoe NIpUMEHEHHE TEOPEM
CHUHYCOB M KOCUHYCOB
16 KonrponsHas pabora o Teme bubnuoreka [JOK
"Pemenue TpeyroabHUKOB" https://m.edsoo.ru/8a14392a
7 [TonsTHe 0 mpeobpa3zoBaHUU bubnmnoreka HOK
nmoxoous https://m.edsoo.ru/8al43ab0
13 COOTBETCTBEHHBIE JIEMEHTBI bubmmoreka [JOK
mo00HbBIX puUryp https://m.edsoo.ru/8al43de4
19 CoOTBETCTBEHHBIE 3JIEMEHTHI
oTI00HBIX QUTYp
Teopema o mpou3BeeHUN OTPEIKOB
20 XOp, TeopemMa O IPOU3BEICHUU bubnuoreka [IOK
OTPE3KOB CEKYLIUX, TEOpPEMA O https://m.edsoo.ru/8a14406e
KBaJpaTe KacaTeJIbHOU
Teopema o mpon3BeIeHUN OTPE3KOB
)1 XOpA, TEOpEMA O IPOU3BEICHUN bubmuoteka [IOK
OTPE3KOB CEKYIIHUX, TEOPEMA O https://m.edsoo.ru/8al441a4
KBaJpaTe KacaTeJIbHOU
Teopema o mpon3BeIeHUN OTPE3KOB
2 XOpA, TEOpEMA O IPOU3BEIECHUU bubmuoteka [IOK
OTPE3KOB CEKYIIUX, TEOPEMA O https://m.edsoo.ru/8al1442da
KBaJpaTe KacaTeJIbHOU
T IIpuMeHeHne TeopeM B peleHUun bu6muoreka [JOK
reOMETPUYECKUX 3a1a4 https://m.edsoo.ru/8a143f06
24 [IpumeHeHue TeopeM B pelIeHUH bubmuoteka [IOK

rCOMCTPHUYCCKUX 3aaa4d

https://m.edsoo.ru/8al443fc




[IpumeneHue TeopeM B pelIeHUH

bu6nmoreka [IOK

25
reOMETPUYECKUX 3a7a4 https://m.edsoo.ru/8a144578
KontposbHas paboTa mo teme
26 "[IpeobpazoBanue mog00usI. bubmmoreka [JOK
Metpuueckre COOTHOIIEHHUS B https://m.edsoo.ru/8al1447a8
OKpy>XHOCTH"
OrnpeneneHne BEKTOPOB.
27 @HEH%CKI/II?I u FCOMI;T WYECCKHI bubmmorexa LIOK
P https://m.edsoo.ru/8a144960
CMBICII BEKTOPOB
)% CrnoskeHue ¥ BEIUUTAHUE BEKTOPOB, bubnnoreka [JOK
YMHOKEHHUE BEKTOpPa Ha YHUCIIO https://m.edsoo.ru/8al44a8c
29 Cno>keHUE ¥ BBIYUTAHUE BEKTOPOB, bubnuoreka [{OK
YMHOKEHHUE BEKTOpa Ha YHUCIIO https://m.edsoo.ru/8a144d52
30 Cno>keHUE ¥ BBIYUTAHUE BEKTOPOB,
YMHOXEHHE BEKTOpa Ha YHCIIO
31 Pasnoxenne BekTopa 1o 18ByMm
HEKOJUTMHEAPHBIM BEKTOpaM
bu6nunorexa LIOK
32 Koopaunats! BekTopa
P p https://m.edsoo.ru/8al44fbe
CkasapHoe IpOU3BEICHIE
33 BEKTO pOB er(}j MPUMEHEHHUE IS bubmmorexa [TOK
POB, P A https://m.edsoo.ru/8a14539¢c
HaxO0>KJICHUS JIJTUH U YTJIOB
CxanspHoe pou3BeICHNUE
34 BEKTO pOB er(I)) MpUMEHEHHUE JIJIs bubmmorexa [IOK
POB, p https://m.edsoo.ru/8a14550e
HaxO0>KJICHUS JIJTUH U yTJIOB
35 Pemenue 3aga4 ¢ moMoIib1o but6mmorekxa [IOK

BEKTOPOB

https://m.edsoo.ru/8al44c3a




Pemrenne 3ama4 ¢ TOMOIIBIO

bu6nmoreka [IOK

36 BEKTOPOB https://m.edsoo.ru/8a1458¢c4
37 IIpumeHeHne BEKTOPOB IS
pereHus 3a1a4 GU3NKU
38 KonrponsHas pabora o Teme bubnuoreka [JOK
"BexTops!" https://m.edsoo.ru/8a145b08
39 JlexkapTOBbI KOOPIMHATHI TOYEK HA
IIJIOCKOCTH
40 VYpaBHeHue npsamMon bubmorexa HOK
https://m.edsoo.ru/8al45c48
41 VYpaBHeHue npsaMon
bubnunoreka LIOK
42 ¥ PaBHEHie OKpYKHOCTH https://m.edsoo.ru/8a14635a
43 Koopaunatsl Touek nepeceueHus bubnunoreka LIOK
OKPYKHOCTH U IIPSIMOU https://m.edsoo.ru/8a146620
Meroa KOOpAUHAT NPH PELIEHUN
44 r€OMETPUYECKHX 3a/1a4,
MIPaKTUYECKUX 3aja4
MeToa KOOpAMHAT IPU PELLIEHUU
45 reOMETPUUYECKUX 3a/a4,
MIPaKTUYECKHX 3ajau
MeToa KOOpAMHAT IPU PELLIEHUU
46 reOMETPUUYECKUX 33/a4,
MIPaKTUYECKUX 3a7a4
KonTponbhas pabota no teme
47 " JlekapTOBBI KOOPJAMHATHI HA Bubnmorexa [IOK

mIockocTu"

https://m.edsoo.ru/8al46e0e




43 [IpaBuiibHBIE MHOTOYTOJIHUKH, bubnmnoreka HOK
BBIUUCIIEHUE UX DIIEMEHTOB https://m.edsoo.ru/8al46fda

bubnuorexa [JOK

49 Hueno . Jlnnia OkpyKHOCTH https://m.edsogru/8a147208
bubnuorexa [JOK

>0 Huero . JlnHHa OKpysKHOCTH https://m.edsof)l.ru/SalM14c

51 JnmuHa 1yru OKpY>KHOCTH

32 Pannannas mepa yria E;ISSJ:I/I;I;T:(II(;)ES};M47I4C

53 [Inomane kpyra, ceKTopa, CErMeHTa Bubmiorexa OK
https://m.edsoo.ru/8al147426

54 [Tnomane kpyra, cekTopa, CErMeHTa bubmmorexa [TOK
https://m.edsoo.ru/8a147750

55 [Tnomane kpyra, cekTopa, CerMeHTa bubmmorexa [TOK
https://m.edsoo.ru/8a147750

56 Tlonstue o NIBMKEHHUU INIOCKOCTH bubnuorexa [IOK
https://m.edsoo.ru/8a147c82

57 [TapannensHbIN IEPEHOC, TOBOPOT bubmorexa HOK
https://m.edsoo.ru/8a147f16

58 [TapaiensHbIN IEPEHOC, TOBOPOT bubamorexa LOK
https://m.edsoo.ru/8a147f16

59 [TapannenbHbIi IepeHOC, TOBOPOT

60 [TapaiensHbIN IEPEHOC, TOBOPOT

61 [IpuMeHeHne NBUKEHUN ITPU bu6muoreka [JOK

pelenun 3ana4 https://m.edsoo.ru/8a1480e2
& KonTponbHas pabora no remam

"[IpaBuiIbHBIE MHOTOYTOJIbHUKH.




OKpy>XHOCTb. JIBUXKEHUS
mockocty"

[ToBTOpenue, o6o0mIEeHNE,
CHUCTEMATHU3ALIMS 3HAHHMA.
N3mepenne reoMeTpuIecKux
BEJIUYHH. TpeyroJbHUKU

63

[ToBTOpeHme, 06001IeHNE,
CUCTEMaTHU3alMs 3HAHUM.
[TapannenwHbie 1
NepIEHUKYISIPHbIE TPSIMbIE

64

bubnunorexa LIOK
https://m.edsoo.ru/8a148524

bubnunorexa LIOK
https://m.edsoo.ru/8a148650

[ToBTOpeHue, 06001IEeHNE,
CHCTEeMaTH3allus 3HAaHUH.

65 OKpy’>KHOCTb U KpYT.
['eomeTpryeckue MoCTPOCHHUS.
VYTIIbI B OKPY>KHOCTH

[ToBTOpenue, o6o0IIEHNE,
66 CHCTEeMaTH3aINsI 3HAaHUH.
Brmcannbie 1 onyucaHHEIS

OKPY’KHOCTU MHOT'OYT'OJIbHUKOB

67 HToroBasi KOHTpoOJIbHAsA paboTa

68 [ToBTOpenue, o6o0IIEeHNE,

CHCTeMaTHu3alus 3HaHuH

bu6mmoteka IIOK
https://m.edsoo.ru/8a148920

OBILIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

7 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

6

6.1

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUSI 0CHOBHOI
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30oBaHus

I'eomerpus

Pacrnio3HaBaTh M3y4eHHbBIE TE€OMETPUYECKHE (PUTYPBHI, OTIPENENATh UX
B3aMMHOE pacloJIOKEHUE, M300paxaTh reoMeTpudeckue (urypsl,
BBIIIOJIHATh YEPTEKHU IO YCIOBMIO 3a1ayu. M3MmepATs JMHENWHbIE U
YIJIOBBIC BEJIMYUHBL. Pemars 3a1aun Ha BBIYUCIECHUE JUIMH OTPE3KOB

W BCJIMYMH YTI'JIOB

6.2

Jenate rpy0yro OIIEHKY JTUHEHHBIX U YTTIOBBIX BEIMYMH MIPEIMETOB B
peabHOM >KW3HHM, pa3MepoB NPHUPOIAHBIX OOBEKTOB. Paznuuarhb

pPa3MEPEI 3TUX 00BEKTOB I10 MOpAAKY BCIIMYUHBL

6.3

CTpOI/ITB YCPTECIKU K TCOMCTPUYICCKUM 3a/ladaM

6.4

ITonb3oBaTbes IIPU3HAKaMU paBeHCTBA TPEYrOJIbHUKOB,
UCIOJBb30BaTh  TPU3HAKM U CBOMCTBA  paBHOOEIPEHHBIX

TPECYTrOJIbHUKOB IIPpHU PCIICHUHU 3a/1a4

6.5

6.6

6.7

HpOBOI[I/ITB JJOTHYCCKUC pacCyxACHUs C HUCIIOJIB30BAHHUEM

FEOMETPUUECKUX TEOPEM

[Tonb3oBaTbcA IIPU3HAKaAMU paBeHCTBA MPSAMOYTOJIBHBIX
TPEYrOJIbHUKOB, CBOMCTBOM MEIMAHBI, IIPOBEIAEHHON K THIIOTEHY3€

MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIIEHUN T€OMETPUYECKUX 3a7a4

OrnpenensTs napauiebHOCTh TPSMBIX C TOMOIIBIO YIJIOB, KOTOPHIE
oOpa3yet ¢ HUMH cekyas. Onpenenars napauielbHOCTh MPSMBIX €
MOMOIIIbIO PABEHCTBA PACCTOSTHUN OT TOUEK OJIHOM MPSIMOl 10 TOUEK

JIPYTor MpSAMOM

6.8

Pemate 3amaun Ha kieTyaTon Oymare

6.9

HpOBOI[I/ITB BBIYHMCIICHHUA W HaXOIUTh 4YHCIOBBIC H 6YKBCHHI>IG
SHA4YCHUA YIJIOB B TCOMCTPUUCCKHUX 3ajJadax C HCIOJIb30BAHUEM

CYMMBI YIJIOB TPEYTOJIbHUKOB U MHOTOYI'OJbHUKOB, CBOWCTB YTJIOB,




6.10

6.11

6.12

6.13

00pa3oBaHHBIX MpPU TMEPECEUCHUU JBYX MapaiebHBIX MPSIMBIX

CeKylllel. Pemare npakTuyecKkue 3a1aui Ha HaX0XKJICHUE YIIIOB

Brnagets TmOHSATHEM TE€OMETPUUECKOTO MeECTa TO4YeK. YMETh
OTpeeNiaTh OUCCEKTpUCY yIila M CEepeAUHHBIA NEePIEeHIUKYISp K

OTPE3KY KaK reOMETPHUUECKUE MECTa TOUEK

@opMynMpoBaTh ONPEIEIECHUSI OKPYXKHOCTM M Kpyra, XopAsl M
JMaMeTpa OKPYKHOCTH, IIOJb30BaTbCi MX CBOMCTBAMHU. YMeETh

IIPUMEHSATDH 3TU CBOMCTBA IIPU PELLICHUN 3a/1a4

BianeTe NOHATHEM ONKMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH,
yMeTh HaxoauTh €€ ueHTp. llonp3oBaThcs (akTamMu O TOM, UTO
OMCCEKTPHUCHI YTIIOB TPEYTrOJIbHUKA TIEPECEKAIOTCS B OJTHOU TOYKE, U
0 TOM, YTO CE€PEIMHHBIC NEPIIEHANKYJIAPHI K CTOPOHAM TPEYrOJIbHUKA
MEPECEKAIOTCS B OJTHOM TOUYKE

Brnagete mnoHsTHEM KacaTeNbHOM K OKPYKHOCTH, I0JIb30BaThCS
TEOPEMOM O MEPIEHIUKYIAPHOCTH KacaTeIbHOM U paauyca,

HpOBCI[éHHOFO K TOYKC KaCaHUA

6.14

6.15

8 KUIACC

Kon
NpoBepsieMoro
pe3yJjabTara

ITons3oBaThCA HpOCTeI\/’IH_II/IMI/I TCOMECTPUICCKUMHU HCPABCHCTBAMU,
IIOHUMATh UX HpaKTI/I‘IGCKI/Iﬁ CMBICJI
HpOBOI[I/ITI) OCHOBHBIC TCOMETPHUUYCCKUC IMOCTPOCHUA C IMOMOLIBIO

LUPKYJIS U IMHEHKH

IIpoBepsiemble peIMeTHbIE Pe3yJIbTATHI OCBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

6

I'eomerpus

6.1

6.2

Pacnio3znaBaTh OCHOBHBIE BUBI YETBIPEXYTOJILHUKOB, UX JJIEMEHTBHI,
MOJI30BAThCA X CBOMCTBAMH IIPU PEIICHUH F€OMETPUUYECKUX 3a/1a4
[IpuMeHATH CBOMCTBAa TOYKHM IEPECEUECHMsS] MEAUAH TPEYroJbHHUKA

(ueHTpa Macc) B pelIeHuH 3aau

6.3

Biagete moHATHEM CpEAHEN JIMHUM TPEYroJIbHUKA W TpaleLuu,
IPUMEHATh HMX CBOWMCTBA IPU PEUICHWM TI'E€OMETPHUYECKHX 3a1ad.
ITonb3oBatbes TeopeMoit Pasieca U TEOPEMOM O MPONOPLUOHATIBHBIX

OTpE3Kax, IPUMEHATE UX IJIA PCHICHUSA IPAKTHYCCKUX 3aJa4




6.4

6.5

[IpuMmeHsITh NpU3HAKK TOA00US TPEYrOJIbHUKOB B  PEIICHUU

TCOMCTPHUYCCKUX 3ada4d

[Tonw3oBatbest Teopemoit [Tudaropa muis pemeHus: reoMeTpHIecKuX 1
IIPAKTUYECKUX 3amad. CTpouTh MaTEMAaTHYECKyK0 MOZCIb B
MPAKTUYCCKUX 3adadax, CAMOCTOATCIIbHO JCJIaTh qepTénc U HAaXOOUThb

COOTBETCTBYHOIINE NJINMHBI

6.6

Bnaners MoOHATUSAMU CHUHYCa, KOCMHYCAa M TaHI€HCAa OCTPOro yria
IIPSAIMOYT'OJIBHOTO TPeyrojibHHUKa. I10b30BaThCs 3TUMHU NOHATHUAMU

A PCHICHHUA IIPAKTUYCCKUX 3a1a4

6.7

6.8

6.9

Bbrancnsate (pa3audHbIME CIIOCOOAMU) IJIOWIAAb TPEYrOoJbHUKA WU
IUIOIIAAX MHOTOYTONBHBIX (uryp (modb3ysch, Tae HEOOXOIMMO,
KanbKyIATOpoM). [IpuMeHATh mony4eHHbIE YMEHHS B IPAKTUYECKHIX

3agadax

Bnanerp MOHATHAMH  BOMCAaHHOTO W IIEHTPAJbHOrO  yIja,
MCII0JIb30BaTh TEOPEMBI O BIIMCAHHBIX YIJIaX, YIVIaX MEXIY XOpJAaMu
(cekyImMMH) U yrie Mexay KacaTelbHOM W XOpAOH NpH pelieHuH

TCOMETPHUICCKUX 3aaayd

BJ'Ia}ICTI) IIOHATHUEM OIIHMCAaHHOI'O ‘-ICTI)IpéXYFOJ'II)HI/IKa, MMPUMCHATH

CBOICTBA OIIMCAHHOTO quBIpéXYFOHBHHKa IIpH pCHICHUUN 3aJ1a4

6.10

HpI/IMeHHTB IMNOJIYYCHHBIC 3HAHUA Ha IIPAKTHKE — CTPOUTH
MATCMAaTHYCCKUEC MOJACIN JJId 3a7a4 peanLHoﬁ JKU3HU U IIPOBOAUTH
COOTBCTCTBYIOIIUEC BBIYUCICHUA C TIPUMCHCHUCM l'IOI[O6I/IH n

TPUTOHOMETPHH (IIOJIb3YACH, TJI€ HEOOXOAUMO, KaIbKYJISITOPOM)

9 KIIACC

Kon
NpoBepPsieMoro
pe3yjabTara

6

6.1

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/IbHON MPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

I'eomerpus

3HaTh TPUTOHOMETPpUUYECKUE PYHKIIMH OCTPBIX YIJIOB, HAXOAUTH C HX
NMOMOIIBIO PA3JIMYHBIC JJICMCHTHI IMPAMOYIOJIBHOI'O TPCYrOJIbHUKA
(«pemieHre  TPSAMOYTOJIBHBIX — TPEYroJbHUKOBY»). Haxomuts (c
MOMOIIBI0  KAJIBKYJISATOpPA) UTMHBI M yIJIBI Ui HETaOJIHMYHBIX

3Ha4YCHUHU




6.2

6.3

6.4

6.5

6.6

6.7

6.8

ITonb3oBarbes bopmynamu IIPUBEICHUS 51 OCHOBHBIM
TPUTOHOMETPUYECKUM TOKIECTBOM JJI1 HAXOXKIECHUS COOTHOLUCHUU

MCXKAY TPUTOHOMECTPUYCCKUMH BCIMYNHAMU

Hcnonp30BaTh TEOpEMbl CHUHYCOB M KOCHHYCOB JUISl HAXOKJIEHUS
Pa3IMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYTrOIbHUKOBY),

IMPUMCHATH UX IIPU PCIICHHUU I'COMCTPHUICCKUX 3a/1a1

Bnaners monsTusiMu mpeoOpazoBaHus MOA00MS, COOTBETCTBEHHBIX
AJIeMEHTOB MoA00OHBIX (uryp. [lonb30BaTbes cBoiicTBaMH Mo100US
MIPOU3BOJBHBIX (PUTYP, YMETh BBIYHUCIIATE JUIMHBI H HAXOIUTH YTIIBI Y
no100HBIX Guryp. [IpuMeHsITh CBOMCTBA TOIOOUS B MPAKTHICCKHIX
3aJayax. YMeTb MPUBOAUTH TMPUMEPhl MOJOOHBIX (UTYp B

OKpYZKaroumemM MUpe

ITonb3oBaThCs TCOpEMaMu O TIIPpOU3BCACHHUHU OTPE3KOB XOpAa, O

MMPOU3BCACHUUN OTPEC3KOB CCKYLIUX, O KBAApaTe KacaTeJIbHOM

ITons30BaThCS BCKTOpaMH, IIOHMMAThb HX FCOMeTpI/I‘IGCKI/II\/'I n
(I)I/ISI/I‘ICCKI/Iﬁ CMBICJI, MIPUMCHATH UX B PCHICHUU TCOMECTPHUYICCKUX U
(I)I/ISI/I‘ICCKI/IX 3agay. HpI/IMeHSITL CKaJIIpHOC MMPOU3BCACHNUE BEKTOPOB

JJI1 HAXOKACHWA OJIMH U YTJIOB

ITonp30BaThCI METOIOM KOOpAWHAT Ha IMJIOCKOCTH, IIPUMCHATDL €0 B

PEIICHUN TCOMETPUUCCKHX U MMPAKTUYCCKUX 3a1a4

Bimagers MOHATHAMU IPaBUIBHOIO MHOTOYIOJIBHHMKA, JUIMHBI
OKPY’KHOCTH, JJIMHBI JYyTW OKPYKHOCTU W PaJUaHHOM MEpHI yria,
YMETh BBIYUCIATH IUIOMIAAb Kpyra M ero uacrte. Ilpumensts

MOJIYYCHHBIC YMCHUA B IIPAKTHUYCCKUX 3aJavdax

6.9

Haxomute ocu WM LEHTpPHl CUMMETpUHM (Uryp, HpPUMEHSTH

JABUXXCHUA ITJIOCKOCTH B HpOCTGﬁIHPIX ciydasax

6.10

[lpuMeHSATH TONYYCHHBIC 3HAHHWS HAa TPAaKTUKE — CTPOUTH
MaTeMaTHYECKUEe MOJACIH JUIS 337ad PEeaTbHOM KU3HU U TPOBOJUTH
COOTBETCTBYIOIIIE BBIYUCICHUS C MPUMEHEHHEM I0A00Us H
TPUTOHOMETPUUYECKUX (QYHKIUH (HOJB3yACh, TI/A€ HEOOXOAUMO,

KaJIbKYJIATOPOM )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
6 I'eomeTpus
HauanpHble noHsaTus reomeTpun. Touka, npsimMasi, OTPE30K, JIyd. YToJ1. Buasl
6.1 yrioB. BepTukanbHble U cMexHbIE yribl. buccexkrpuca yrna. Jlomanas,
MHOTOyroiabHUK. [[apanienbHOCTh U NEPIEHAUKYIAPHOCTh IPSIMBIX
62 Cummetrpuunbie ¢urypol. OCHOBHBIE CBOMCTBa OCEBOMl CHMMETpUHU.
' [IpuMepsl cUMMETpUM B OKPYXKAIOIIEM MUPE
6.3 OcHOBHbBIE TIOCTPOEHHUS C MOMOUIbIO LUPKYJIS U JIMHEHKU. TpeyrosbHUK.
' Bricorta, Mmeaunana, 6uccekTpuca, X CBOMCTBA
6.4 PaBHOOenpeHHBIH W PAaBHOCTOPOHHMI TpeyrodbHUKU. HepaBeHCTBO
' TpeyrojbHUKa
6.5 CBoiicTBa U TpHU3HAKU PaBHOOEIPEHHOIrO TpeyroibHUKa. [Ipu3Haku
' PaBEHCTBA TPEYTOJIbHUKOB
6.6 CpoiicTBA ¥ TPU3HAKK TapaJUIeNbHBIX mpsMbIX. CyMma  yrjioB
' TpEeyroyibHUKA. BHEIIHNE yIIIbl TPEYroJbHUKA
[IpssMoyronbHbI  TpeyrodbHUK. CBOMCTBO MeAMaHBl NPSIMOYTOJBHOIO
. TpeyrojibHUKa, TMpoBeNEHHOM K rTuUnoTeHyse. IlpusHaku paBeHcTBa
' MPSIMOYTOJIBHBIX TPEYTOJbHUKOB. [IpsIMOYTONIbHBIN TPEYTOJIBHUK C YTIIOM B
30°
HepaBeHcTBa B reomeTpuu: HEpaBEHCTBO TPEYroJIbHHWKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOW, Teopema o OomnblleM yrie U Oonblieil cTopoHe
TpeyroyibHUKa. [lepneHauKysip 1 HaKJIOHHAS
6.9 I'eomeTpuyeckoe MecTO TOYEK. buccekTpuca yrila W CepeIWHHBIN
' NEePHEHANKYIISIP K OTPE3KY KaK FT€OMETPUUYECKHE MECTa TOUEK
OxkpyXHOCTb M Kpyr, XOpJa M JUaMeTp, HX CBoicTBa. B3ammHoe
6.10 pacrojoXeHue OKPY)KHOCTH M TnpsMou. KacarenbHas ©W cekymas K
OKPY>KHOCTH
611 OKpyXHOCTb, BIIMCAaHHAs B yroJj. BrmucaHHas M onucaHHash OKpPYKHOCTHU
' TPEYroJIbHUKA




8 KUIACC

Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA

6 I'eomeTpus

6.1 UYersipéxyronpauku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA

6.2 [IpsiMOyTroabHUK, pOMO, KBaJpaT, UX MPU3HAKH U CBOWCTBA

63 Tpaneuus, paBHOOOKass Tpamemnus, €€ CBOWCTBA W  IMPHU3HAKH.
' [IpsimoyronbHas Tpanenus

64 Meron ynBoenus Menuansl. LlenTpansHas cummerpus. Teopema Paneca u
' TeopeMa O MPONOPLUUOHAIBHBIX OTPE3Kax

6.5 Cpennue 1MHUM TpeyrojbHUKa U Tpanenuu. LleHTp Macc TpeyronbHuKa

6.6 [Tonobue TpeyroabHUKOB, koddduuuent mnomobus. Ilpuznaku momoOus
' TpeyroJibHUKOB. [IprMeHeHre mo100us Py peIeHNH MPAKTUYECKHUX 33124

6.7 @opmynbl Uil TUIOIIAAU TPEYroJibHHMKa, MapajjenorpamMmma, pomoda Hu
' Tpaneuuu

6.3 CpoiictBa momaaeil reomerpudeckux ¢uryp. OTHOIIEHHE IIOMIAAeH
' o100HBIX (pUryp

6.9 Beruncnenue miomanei TpeyroJlbHUKOB 1 MHOTOYT'OJIBHUKOB Ha KJIETYaTON
. Oymare

6.10 Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa npu penieHuu
' IIPaKTUYECKHX 3a7a4

CuHycC, KOCHHYC, TaHT€HC OCTPOTO YIJIa IPSIMOYTOJIBHOTO TPEYTOJIbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPHUYECKOE  TOXKIECTBO. | PUTOHOMETPUYECKHE
¢ynkuuu yrios B 30°, 45° u 60°

610 BrivcanHblE M LIEHTpaJIbHBIE YIUIBI, YIOJ MEXKIY KacaTeJIbHOM M XOpIOH.
' VYTibl MeXAY XOpAaMU U CEKYITUMU

6.13 BnucanHubie 1 onMCaHHBIE YETBIPEXYTOIBHUKHI

6.14 B3anmHoe pacnonoxkeHue AByX OKpykHocTel. KacaHue OkpyKHOCTEH.
' OOu1re KacaTeabHbIE K IBYM OKPYKHOCTSM




9 KIIACC

Kon IIpoBepsiemMblii 31eMeHT COAepPKAHUSA
6 I'eomeTpus
61 Cunyc, kocunyc, Tanresc yrioB ot 0 7o 180°. OcHOBHOE TPUTOHOMETPUUYECKOE
' TOKecTBO. POPMYIIbI IPUBEICHUS
Pemenue TpeyronbHukoB. Teopema KOCHHYCOB U TeOpeMa CHHYCOB. Perienune
6.2 IIPAKTUYECKUX 3a/ad C MCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI
CHHYCOB
6.3 IIpeoOpaszoBanue nogpodus. Ilogobre cOOTBETCTBEHHBIX IEMEHTOB
64 Teopema o mpon3BeACHUU OTPE3KOB XOP/I, TEOPEMBI O IPOU3BEACHUU OTPE3KOB
' CEeKYILIUX, TEOpeMa O KBaJipaTe KacaTeabHOU
Bekrop, mnuHa  (MOAysib)  BEKTOpa,  COHAIpPABIEHHbIE  BEKTOPHI,
6.5 IIPOTUBOINOJIOKHO HANpaBICHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, ONlepallvy Hajl BeKTopaMu. Pa3inoxkeHune BekTopa o JByM
HEKOJJIMHEApHBIM BEKTOpaM
6.6 Koopaunats! Bektopa. CkansipHOoe NpOoU3BeeHIE BEKTOPOB, IPUMEHEHUE IS
' HaXO0XKJCHUS JUIMH U YTJIOB
JlexapTOBbI KOOPAMHATHI HAa TUIOCKOCTH. Y paBHEHUS NPSIMON U OKPYKHOCTHU B
6.7 KOOpJMHATAX, IEPECEUEHHUE OKPYKHOCTEN U MPAMBIX. METO KOOPAUHAT U €r0
IIPUMEHEHNE
6.8 IIpaBuIbHBIE MHOTOYTOJIBHUKH
. JlnuHa oKpyXHOCTU. I'pagycHast U pajuaHHas Mepa yria, BBIUMCIIEHUE UIUH
' YT OKPY’KHOCTEN
6.10 [Inomane kpyra, CeKTOopa, CErMEHTa
611 JIBIDKEHHs] TJIOCKOCTH M BHYTPEHHHE CHMMETpUU (GUryp (dIeMeHTapHbIE
' npencrasienus). [lapamnensusiif nepenoc. [loBopot




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM pe3yJbTaTaM
O0CBOEHHUS OCHOBHOI 00pa3oBaTe/ibHOI NPOrPaMMbl OCHOBHOT'O
o0urero oopazoBanus Ha ocHoBe ®PT'OC

YMeHue onepupoBaTh IOHATUSAMH: MHOKECTBO, ITIOJMHOXKECTBO,
OIepauyvy HaJ MHOXXECTBAMM;, YMEHHUE OIEpUPOBATH IIOHATHUAMMU:
rpad, CBs3HBIN rpad, IepeBo, UK, TPUMEHITh UX HPU pPEIICHUH
3ajjay; yYMEHUE UCIOJIb30BaTh TIpauuecKkoe IpeJCTaBlICHHE
MHOXECTB JUIsl ONMCAHUs PEAIbHBIX IIPOLECCOB W SBICHUM, INpU

peHICHUHU 3a4a4 U3 APYTUX y‘Ie6HHX npeaMETOB

YMeHue OIICPHUPOBATH NOHATUAMU: OIPCACICHUC, aAKCUOMA, TCOPCMaA,
A0Ka3aTCjIbCTBO, YMCHHC pacClio3sHaBaTb MCTHUHHBIC W JIOKHBIC
BBICKA3bIBAHUA, MPUBOAWUTL HNPUMCEPBI WU KOHTPIPUMEPBI, CTPOUTH

BBICKA3bIBAHUA U OTPpULIAHUA BBICKQ3bIBaHUH

VYMeHue onepupoBaTh MOHATHAMH: HaTYpaJbHOE YMCIIO, IPOCTOE U
COCTaBHOE YHUCIO, JEIMMOCTh HAaTypaJIbHBIX YHCEN, IPU3HAKU
JIETUMOCTH, 1eJI0e YHUCII0, MOJAYJb YUCIa, OOBIKHOBEHHAs JIpo0b U
JecsiTUuHas ApoOb, CTAaHJAPTHBIM BUJI YKCIIA, PALlMOHAIIBHOE YHCIIO,
UppalMOHAIBHOE YHCIIO, apu(PMETHYEeCKUH KBaJpaTHBIM KOpEHbD;
YMEHHME BBINOJHATH JCHCTBUSL € UUCIAMM, CpaBHUBAaTh H
YHOPSAOYMBATh 4YMCIIA, NPEACTABJIATH YUCIA HAa KOOPAMHATHOU
psIMOM, OKPYIJIATH YHUCIA; YMEHHUE JeNlaTh MPUKUIKY U OLEHKY

pe3yibTara BBIUMCIICHU N

YMeHue onepupoBaTh MOHATUSAMH: CTENEHb C LENbIM MOKa3aTeleM,
apuMeTUUECKHUI KBaIpaTHBIN KOPEHb, MHOTOUJICH, alre0pandecKas
IpoOb, TOXJIECTBO; 3HAKOMCTBO C KOPHEM HATypallbHOW CTENEHHU
OoJibIlle €MHMIIBI, YMEHHE BBINIOJIHATH PaAcu€Thl 1O (opMmysam,
npeoOpa3oBaHusl ILEJbIX, APOOHO-PAIIMOHANBHBIX BBIPAKCHUNA U
BBIPA)KEHUI C KOPHSAMH, pPa3I0kKEHUE MHOTOWIEHA HA MHOXHTENH, B
TOM 4YHCIE C HCIOJB30BaHHEM (OpPMYN pPAa3HOCTH KBAJApaToB M

KBaJIpaTa CyMMbI U Pa3HOCTH




YMeHue onepupoBaTh NOHATHAMU: YACIOBOE PABEHCTBO, YPABHEHHE
C OJHOW IEPEMEHHOW, YHCIOBOEC HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHE PEIlaTh JUHEHHbIC U KBAJPATHHIC YPABHEHUS,
JIPOOHO-PAIMOHAIBHEIE YPaBHEHUSI C OJTHON NEPEMEHHOM, CHCTEMBI
JBYX JTMHEHHBIX YPaBHCHUH, INHEHHBIC HEPABCHCTBA U UX CUCTEMBI,
KBaJpaTHbIE M JApPOOHO-pallMOHANbHbIE HEPABEHCTBA C OIHOM
IIEPEMEHHOM, B TOM YHUCJIE IPU PELICHNUH 3a1a4 U3 JPYTUX [IPEAMETOB
U TPaKTUYECKUX 3aJady; YMEHHUE MHCIIOJIb30BaTh KOOPAMHATHYIO
OpSAMYI0 U KOOPJIMHATHYIO IUIOCKOCTb JJIsi MU300pakeHUs peleHHi

YpaBHEHUM, HEPABEHCTB U CUCTEM

YMeHue onepupoBath MOHATHAMU: GYHKIHS, TpaduK QYHKITUH, HYJTH
byHKLHY, IPOMEXKYTKM  3HAKOIOCTOSHCTBA,  NPOMEXYTKU
BO3pacTaHus, yObIBaHUS, HauOOJbIlIee W HAUMEHbIIEE 3HAUCHUS
byHKLIUY; yMeHue OIIepPUPOBAThH HOHATUSMHU: npsMast
POTIOPIMOHATILHOCTD, JINHEHHAsT PYHKIUS, KBagpaTHIHas (QyHKIHS,
oOpaTHasi MPONOPLUUOHAIBHOCTh, Mapaboyia, rumepoosia; yMeHHe
CTpOUTh Trpapukyd  QYHKIMM, HUCHONB30BaTh Tpapuku s
OIPEEIICHUsI CBOMCTB IIPOLIECCOB U 3aBUCUMOCTEH, JUISl PELICHUs
3aj1a4 U3 APYrux y4yeOHBIX NMPEAMETOB U peaIbHOM KU3HU; YMEHHE

BBIpAXAaTb (I)OpMy.]'IaMI/I 3aBUCHUMOCTU MCIKAY BCIIMYNHAMU

YMeHue  onepupoBaTb  IOHSTHUSIMM: II0CJIEI0BATENBHOCTD,
apumernueckas U TeOMETpUYECKass IPOrpecCUud; yMEHHe
UCIIOJIb30BaTh CBOICTBA MOCIEN0BATENIbHOCTEH, (DOPMYIIBI CYMMBI U
o0I1ero wieHa Npyu PelIeHUH 3a1ad, B TOM 4YUCIE 3aJad U3 JPyrux

y‘-IC6HLIX NpeaAMETOB U peam,Hoﬁ KHN3HHU

YMeHne pemarh 3a1a4u pa3HbIX THUIIOB (B TOM YHCIIEC Ha MPOIEHTHI,
IO W 4YacTH, NIBIDKEHUE, paboTy, IEeHY TOBapOB U CTOMMOCTH
MMOKYTIOK ¥ YCJIYT, HAJIOTH, 3a7a49H U3 00JIaCTH YIPaBICHUS JIMUHBIMU
U ceMeWHbIMH (UHAHCAMH), YMEHHE COCTaBISTh BBIPAKEHUS,
YpaBHEHUsS, HEPAaBEHCTBA M CHCTEMBI [0 YCIOBHUIO 3a/1ayH,
MCCJIEIOBATH MOJyUYEHHOE PEIIEHUE U OLIEHUBATh MPABIONOA00HOCTh

MOJIyYEHHBIX Pe3yIbTaTOB

YMeHne onepupoBarh MOHATUAMU: PUTYpa, TOUKA, OTPE3OK, MpsAMas,
oy, JIOMaHasl, yrou, MHOT'OYTOJIbHHUK, TPEYrOJIbHUK,

paBHOOEAPECHHBIN u PaBHOCTOPOHHMI TPEYTOJIbHUKH,




NPSIMOYTOJIBHBIN TPEYrOJIbHUK, MeIuaHa, OUCCEKTpPHCa U BBICOTA
TPEYroJibHUKA,  YETHIPEXYrOJbHHUK,  IMapajuiesiorpaMM,  pomo,
OpSIMOYTOJIBHUK,  KBajpar, Tpameuus;  OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C NPOCTPAHCTBEHHBIMH (HUTypaMH;
YMEHHE pellaTh 3a/1adyd, B TOM YHUCII€ U3 MOBCETHEBHOM JKMU3HM, Ha
HaXO0X/IEHNE F€OMETPUUECKUX BEJIUUYHUH C IPUMEHEHUEM U3YyUYEHHBIX

cBOMCTB (huryp u pakToB

10

VMeHHEe ONepHpoBaTh MOHATHSIMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYrOJIbHUKOB; MapalIeIbHOCTh U MEPICHIUKYIISIPHOCTD MPSIMBIX,
yroJ MEXIy MPSIMbIMH, HEPICHIUKYISP, HAKIOHHAS, MPOCKIUS,
nogodue  ¢uryp, TOAOOHBIE  TPEYrOJbHUKH,  CHUMMETPHS
OTHOCHUTEJIPHO TOYKH U TPSIMOW; YMEHHE PACIO3HABATh PABEHCTBO,
CUMMETpHIO W momobue  ¢Guryp,  HapaulelbHOCTh U

NEPNCHAUKYIIAPHOCTD IIPAMBIX B OKPY’KAarOIIEM MHUPE

11

VYMeHue onepupoBaTh IOHATHAMM: JUIMHA, PAcCTOSHHUE, Yol
(BeMMYMHA yIJia, CHHYC U KOCHHYC yIJla TPEyroJIbHHUKa), IUIOIAb;
YMEHHUE OLICHUBAThH pPa3Mephl IPEIMETOB M OOBEKTOB B OKPYXKAIOILEM
MHUpE; YMEHHE MPUMEHATh (OPMyNbI NEepUMeTpa U IUIOUIaau
MHOT'OYTOJIbHUKOB, JUIMHBI OKPYKHOCTH U IUIOLIAAN Kpyra, o0bema
IPSIMOYTOJIBHOTO MapajliesieNnuIe a; yMEHHEe MPUMEHITh MPU3HAKU
paBEHCTBAa TPEYTOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHHKA,
teopeMy Iludaropa, TpUTrOHOMETPUYECKHUE COOTHOIICHUS JUIS

BBIYMCJICHUA OJINH, paCCTOHHHﬁ, 0 (ONENEY

12

YMmenue wu3o0paxarb IUIOCKME GUIypsl M UX KOMOHMHAIWH,
MIPOCTPAHCTBEHHbIE (UTYPHI OT PYKH, C MOMOUIBIO UYEPTEKHBIX
WHCTPYMEHTOB M JJEKTPOHHBIX CpPEICTB MO TEKCTOBOMY HIIU

CUMBOJIbHOMY OITMCAHUIO

13

YMenue ONCprupoBaTh TMOHATUAMHU: MNPAMOYroJibHad CHCTCMaA
KOOpJuHAT, KOOpJAMHATBI TOYKH, BCKTOpP, CyMMa BCKTOPOB,
MPOU3BCACHUC BCKTOpPAa HaA YHCIO, CKAJIAPHOC TMIPOU3BCACHUC
BCKTOPOB;, YMCHHUC HCIIOJIB30BAaTh BCKTOPbBI W KOOPJAWHATHI JJId
NpCACTAaBJICHUA JAHHBIX W PCHICHHUA 3a/ia4, B TOM YHCJIC U3 APYTHUX

y4eOHBIX IPEIMETOB U PEATHLHOM KUZHU

14

YMeHHe onepupoBaTh TOHSATHSAMHU: CTOJIOMKOBBIE M KPYrOBbIE

qUarpaMMbl, TaOJMIBI, CcpeaHee apudMeTHuecKoe, MeAHaHa,




15

16

HanOoJibIlIee U HAaMMEHBIIIEE 3HAUYCHMSI, pa3Max YHCJIOBOTO Habopa;
YMEHUE W3BJIEKAaTh, HMHTEPIPETUPOBATH M  MPEoOpPa3OBHIBATH
WHPOPMAIIHIO, TIPEJICTABICHHYI0 B TaOJMIaX W Ha JuarpamMmax,
OTPAXKAIONIYIO CBOMCTBA U XaPaKTEPUCTUKH PEATbHBIX MPOIECCOB U
SIBJICHHWI; YMEHHE pACIO3HABaTh W3MCHUYUBBIC BEIWYMHBI B

OKpYXaIoIIeM MHpPE

YMeHue onepupoBaTh NOHATHUAMHU: CIyYalHBIM ONBIT (CIydalHBIN
AKCIIEPUMEHT), JJIEMEHTApPHOE COOBITHE (dJIEMEHTAPHBIA HCXOJ)
CIIy9aifHOTO OIBITA, CIYYalHOE COOBITHE, BEPOSTHOCTH COOBITHS
YMEHHE HAXOAUTh BEPOSITHOCTH CIIy4alHBIX COOBITHI B OMbBITaxX ¢
PaBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHE pellaTh
3aJjaud METOJOM OPraHU30BAaHHOTO Mepedopa U ¢ UCHOJIb30BaHUEM
IpaBWJla YMHOXKEHHUS; YMEHUE OLIEHUBATh BEPOSITHOCTH pPEaJIbHBIX
COOBITHI U SBIIEHUI, TOHUMATh POJIb IPAKTHUUYECKU JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKpY)XalolleM MHpPE U B IKU3HH,
3HAKOMCTBO C TIOHSTHEM HE3aBUCHUMBIX COOBITUN; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YHCE U €r0 POJIBIO B MAaCCOBBIX SABJICHUAX

YMeHue BbIOMpaTh MOAXOISIMIMNA HW3YYEHHBIH METOJ Ul pEeLICHUS
3a/1a4y, IIPUBOJUTH IIPUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B
IIPUPOJIE U KU3HH, PACIIO3HABATH MPOSBICHUE 3aKOHOB MATEMATHKHU
B HCKYCCTBE, OIIMCBIBATH OTHACIBHBIC BBIJAIOIINECA DPE3YJIBTATHI,
IIOJIy4eHHBIE B XOJ€ Pa3BUTHS MATEMATHKU KaK HayKH, IPUBOIUTH
IpUMEpPBl  MAaTEeMaTUYECKUX  OTKPBITMM W HX aBTOPOB B

OTEYECTBEHHOW U BCEMUPHON NCTOPHUH




INIEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA OI'D

11O MATEMATUKE
Kona IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

1 Uuncna v BEIUKUCICHUS

1.1 Harypanbnsie u nensie yucna. [IpusHaky 1eIMMOCTH LEIIbIX YUCEI

19 OOBIKHOBEHHBIE W JCCATUYHBIC  JAPOOM, TMPOICHTHI, OECKOHEUHBIE
' MEPUOIUUECKHIE IPOOH

13 PanmonaneHple uunciaa. ApudMETHYECKHE OIEpalid ¢  PaluOHAIbHBIMU
. YHCIIaMU

14 JlefictBuTenbHble Yncia. ApU(PMETHYECKUE ONEPAMH C JeHCTBUTEIbHBIMU
. YyHCclIaMU

s [TpuOmmkE€HHbIE BBIYMCICHUS, MpaBWUiIa OKPYIJIEHUS, MPUKHUIKA U OLEHKa
. pe3ynbTaTa BRIYUCICHUN
2 Anrebpanyeckue BhIpaXKEHUS

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMM )

55 Crenenp ¢ nenbiM nokazareneM. CTeneHb C pallMOHAJIbHBIM IOKa3aTeJeM.
. CBolicTBa CTENCHU

2.3 MHorousneHbl

24 Anrebpanueckas ApoOb

) s ApudpmeTnueckuii  KOpeHb  HaTypalbHOM  cTtemeHu.  JledcTBus ¢
' apupMeTHUIECKUMH KOPHIMHU HATypaIbHOU CTETICHU
3 YpaBHEHUs 1 HEpABEHCTBA

- Lenple u npoOHO-panvioHanbHbIE ypaBHEeHUA. CHUCTEMBI U COBOKYITHOCTH
' ypaBHEHUU

1n Lensle u apoOHO-panmoHanbHbIe HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
' HEPaBEHCTB

3.3 Penrenue TeKCTOBEIX 3amau

4 YucnoBbIe IOCIEN0BATEILHOCTH

4.1 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aMaHUs OCIEA0BATEILHOCTEH




Apudmernueckass u reomerpuueckas mporpeccurd. Dopmyna  CIOXHBIX

4.2
IPOLICHTOB
5 OyHKIMH
OyHKUg, cmocodsl 3amanus  GyHkuuu. ['paduk  dyakumm. OOIacTh
oTIpesieNIeHus] U MHOXecTBO 3HaueHui ¢pynkuuu. Hymu pynkmun. [IpomexyTku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKUMH. MaKCUMyMBbl U
MUHMUMYMbl GyHKuMd. HaunOosnbliee u HauMeHbllee 3HaYeHUE (QYHKLIHMU Ha
IPOMEKYTKE
6 KoopauHatsl Ha NpsMOi ¥ TJIIOCKOCTH
6.1 KoopaunaTthHas npsimas
6.2 JlekapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomeTpus
7.1 I'eomerpuueckue Gpurypsl 1 Ux cBOiCTBa
7.2 TpeyroabHUK
7.3 MHOroyrojabHuKu
7.4 OKpy>XKHOCTb U KpyT
7.5 W3mepeHune reoMeTpu4eckKix BEeTMYUH
7.6 BekTopsl Ha IIII0CKOCTH
8 BeposiTHOCTB U cTaTHUCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BeposiTHOCTB
8.3 Komb6unaropuka
8.4 MHoxecTBa
8.5 I'padmsr




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Maremaruka. ['eometpusi: 7 - 9-e kiacchl: 0a30BbIi YPOBEHB: YUeOHUK; 14-¢
u3nanve, nepepadoranHoe, 7-9 kiacc/ Artanacsn JI.C., byry3zoB B.®D.,
Kamomues C.b. u gap., AxuuonepHoe oOmectBo  «M3marenbcTBo

«IIpocBenieHue»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

Marematuka. ['eomerpus: 7—9-¢ kimaccol : 6a30BbIH YPOBEHb : METOAUYECKOE
nocobue K mpeaMeTHol nuHuM yuyeOHukoB o reomerpuu JI. C. ArtanacsiHa,
B.®. byry3ona, C. b. Kagomiiera u ap./ — 2-e uzn., crep. — M: IIpocBenienue
I'eomerpus. unaktuueckue matepuainsl. 7 kiaace / b.I'. 3us, B.M. Meiinep. —
M.: ITpocBeuieHue

I'eomeTpust. TemaTudeckue tectol. 7 kaace / T.M. Mummenko, A.Jl. binakoB. —
M.: IIpocseuienue

I'eomerpus. Pabouas terpaas. 7 kiace / JI.C. Artanacsn, B.®. byty3os, 10.A.
I'ma3zkoB u np. — M.: [IpocBenienne

I'eomerpus. lunaktuueckue marepuansl. 8 kiacc / b.I'. 3us, B.M. Meitnep. —
M.: IIpocsenienne

I'eomeTpus. TemaTudeckue Tecthl. 8 kiaace / T.M. Mummenko, A.Jl. binakoB. —

M.: IIpocBenienne



['eometpus. Pabouas Tetpaas. 8 knacc / JI.C. Aranacsn, B.®. byry3os, 10.A.
I'mazkoB u np. — M.: [IpocBemnienne

I'eomerpus. unaktuueckue marepuansl. 9 kinace / b.I'. 3uB, B.M. Meiinep. —
M.: IIpocsemnienne

I'eomeTpust. TemaTudeckue tectol. 9 knace / T.M. Mumenko, A.Jl. binakoB. —
M.: ITpocBemieHue

I'eomeTpusi. Pabouas terpans. 9 kiacc / JI.C. Artanacss, B.®. byry3os, 10.A.

I'ma3koB u np. — M.: [IpocBenienne
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