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MNOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX PA3ZEJIOB IIKOJIBHOW MAaTEMAaTHKH,
UMEIOLINI CBOEH LIeNbI0 00€CIeUnTh W3Y4YEHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOLIEHMM M B3aMMHOE PpACHOJIOKEHUE, ONUPACTCA HA  JIOTUYECKYIO,
JIOKA3aTEIbHYIO JIMHUIO. [|EeHHOCTh M3ydeHus reoMeTpur Ha YpPOBHE OCHOBHOTO
o011ero 00pazoBaHus 3aKIIOYAETCSI B TOM, YTO OOYYAIOLIUICS YUUTCS IPOBOJAUTD
JIOKa3aTeJIbHBIE PACCYKICHHUS, CTPOUTD JIOTHUYECKUE YMO3AKIIIOUCHHUsI, JJOKa3bIBaTh
VICTUHHBIE YTBEPXKACHUS U CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, IPOBOIUTH
pacCyXJIeHus «OT MPOTHUBHOIO», OTIMYaTh CBOWCTBA OT IPU3HAKOB,
dbopMynupoBaTh 0OpaTHBIC YTBEPKICHUSI.

Bropoii nenpr0 H3ydeHUsT TE€OMETPUHU SBISETCA HCIIONb30BAaHUE €€ Kak
MHCTPYMEHTA NPU PEIICHUU KaK MATEMaTHYECKUX, TaK M IPAKTUYECKUX 3a/]ad,
BCTpEYAIOUIMXCSI B peanbHOM ku3HU. OOydaromuiics AODKEH HayYUThCs
ONPENEIUTh F€OMETPUUYECKYIO (DUTYpYy, ONHUCATh CIOBAMHM JAHHBIA 4YEPTEX WIH
PUCYHOK, HATH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJINHY
ONITOBOJIOKOHHOTO Kalenst win TpeOyeMmble pa3Mepbl rapaxa JUisi aBTOMOOMWJIS.
OTOMY COOTBETCTBYET BTOpasi, BBIYMCIUTEIbHAS JUHUSA B W3YYEHUU T€OMETPHUH.
[Ipu pemieHuun 3amay NPAKTUYECKOTO XapaKTepa OOy4arolUHCsS YYHUTCS CTPOUTh
MaTEMaTUYECKHE MOJIETM  pEalbHBbIX JKU3HEHHBIX CUTYyallMil, MIPOBOJIUTH
BBIYMCIICHHS U OLIEHUBAThH aJIEKBaTHOCTh ITOJIYYEHHOT'O PE3yJIbTaTa.

KpaitHe BaxHO NOAYEPKUBATH CBS3U T'€OMETPUU C JPYTUMH y4eOHBIMU
npeaMeTaMu, MOTUBUPOBATh MCIIOJIB30BAaTh OMPECIICHUSI T€OMETPUIECKUX (QUTYp
U TIOHSTHH, IEMOHCTPUPOBATH MPUMEHEHUE MOJIYYEHHBIX YMEHHU B (QU3HKE U
TEXHUKEe. OTH CBA3M HauOosiee SpKO BUAHBI B TeMax «BekTopbi»,
«Tpuronomerpuyeckue cootHoueHus», «Meroxn koopaunat» u «Teopema
[Tudaropar.

VYuebnslii Kypc «l'eomMeTpus» BKIIOYAET CIIEIYIOUIME OCHOBHBIE DPa3/eiibl
conepxkanusi: «l'eomerpuueckue ¢Gurypsl M UX CcBoOWcTBay, «M3mepeHue
F€OMETPUYECKUX  BEIWYMH», «JleKapTOBBI KOOpAMHATBI HAa  IUIOCKOCTWY,
«Bektopsy, «J[Bmkenus miaockoctiy, «IIpeodpazoBanust mogo0us».

Ha u3ydenue yue6HOro Kypca «l'eomerpusi» orBoautcsa 204 yaca: B 7 kiacce
— 68 vacoB (2 4daca B Henen0), B 8 kiacce — 68 yacoB (2 vaca B Henelo), B 9
KJ1acce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

HavanpHble nonsTus reomerpun. Touka, mpsMasi, OTPE30K, JIyd. YToi. Buasl
yrioB. BepTukanbHble M CMEXHbIE yIWbl. buccekrpuca yria. JlomaHas,
MHOTrOYyroJibHUK. [[apannenbHOCTh U MEPIEHIUKYIISIPHOCTD NPSIMBIX.

Cummetpuunbie  ¢Gurypsl. OCHOBHBIE CBONCTBa OCEBOM CHUMMETPHH.
[IprMepbl CUMMETPHH B OKPYIKAIOLIEM MUPE.

OCHOBHBIE TIOCTPOEHHUSI C MOMOIIBIO LHUPKYJIS W JIMHEWKHU. TpeyrojabHUK.
BricoTa, Meinana, GuccekTpuca, uX CBOMCTBA.

PaBHOOEpeHHBIE U pPaBHOCTOPOHHUN  TpeyroiabHukU. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpoiicTBa M MNpPU3HAKA PABHOOEAPEHHOIO TpeyrojibHUKa. llpu3Haku
PABEHCTBA TPEYTOJIBbHUKOB.

CBolicTBa ¥ IPU3HAKKU NapaJUIeIbHBIX NPAMBIX. CyMMa yrioB TPEYrOJIbHHKA.
Breninue yrisl TpeyroyibHUKA.

[IpssMOyTONBHBIA  TPEYroabHUK. (CBOMCTBO MEIHWAHBI IPAMOYTOJIBHOIO
TPEYTrOJbHHUKA,  TNPOBEAEHHOM K  rumoreHyse. Ilpu3Haku  paBeHCTBa
IIPSIMOYTOJIBHBIX TPEYTOJIbBHUKOB. [IpsIMOYTOJIBHBIN TPEYTOJBHUK C yIiIoM B 30°.

HepaBeHcTBa B reoMETpuu: HEPABEHCTBO TPEYIOJIbBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OousbllieM yriie U OOJbLleH CTOpPOHE TPEYroJIbHUKA.
[leprieHIUKYJISIp ¥ HAKIOHHAS.

['eomeTprueckoe MecTO TO4YEK. buccekTpuca yria W CepeIUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK FEOMETPUYECKUE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOopAa M JUaMeTp, HUX CBoicTBa. B3amMmHoe
PaCIOJIOKEHUE OKPYKHOCTU M NpsiMoi. KacatenbHas u cekymias K OKpYXHOCTH.
OKpyXHOCTb, BIHMCaHHas B Yroj. BnucaHHas W oOnMcaHHas OKPYKHOCTH
TPEYTOJIbHUKA.

8 KUIACC

Yereipéxyronpauku. [lapamnenorpamm, ero nmpusHaku U cBoucTa. HacTHble
cllydad TapajuiesorpaMMoB (TIPSAMOYTOJIHUK, pOoMO, KBaapaT), UX NpPHU3HAKU U
cBoiictBa. Tpameuusi, paBHOOOKasi Tpameuusi, €€ CBOWCTBA U MPHU3HAKHU.
IIpssmoyronbHas Tparnenus.

Meron yaBoenuss meauansl. LlenTpanbHas cumMmerpus. Teopema Daneca u
TEOpEMa O IPOIOPLUOHAIIBHBIX OTPE3KaAX.

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



[Tonobue TtpeyronbHUKOB, Ko3(pduiuent mnoaodus. [IpuszHaku mnomoOus
TpeyrojabHUKOB. [IpumMeHeHne mogo0ust MPU pelIeHNH MPAKTUIECKUX 3a/1a4.

CpoiicTBa momaaei reomerpudeckux ¢uryp. DopMynsl i IUIOMIAIU
TpEyroJibHUKa, Mapajienorpamma, pom6a u Tpanenuu. OTHOIIEHHUE IUIONIAeH
oA0OHBIX GUTYP.

Brruncnenne niuomanaend TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. IIpumenenue teopembl Iludaropa npu penieHUH
MPAKTUYECKUX 33/1a4.

CHHyC, KOCHHYC, TaHT€HC OCTPOro yrila MNPSIMOYTOJIBHOTO TPEYTOJbHHKA.
OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO. TpUTOHOMETpUYECKHE (YHKIUU
yrioB B 30, 45 n 60°.

BnvcanHble M LEHTpPaJIbHBIE YIVIBI, YrOJd MEXAY KacaTelIbHOM M XOPAOH.
Yriel  Mexay —XopJaMH M CEeKyIUMMH. BrmcaHHble W ONMCAaHHbBIE
YeTBIPEXYTOJIbHUKNA. B3auMHOE pacnosiokeHne AByX OKpykHocTel. Kacanue
OKpy>kHOCTeH. OOI111e KacaTelIbHbIE K IBYM OKPY>KHOCTSIM.

9 KIIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O mo 180°. OcnHoBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO. DOPMYIIbl IPUBEAECHUS.

Pemienue TtpeyrosbHuUKoB. TeopemMa KOCHMHYCOB M TEOpEMa CHUHYCOB.
Pemienne mnpakTUYeCKUX 3a7ad4 C MCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nonoous. [logodue COOTBETCTBEHHBIX JIEMEHTOB.

Teopema O NPOU3BENAECHUM OTPE3KOB XOPA, TEOPEMBI O IPOU3BEIACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAJPaTe KacaTEeIbHOM.

Bektop, anumHa  (MOIyNnb)  BEKTOpA,  COHANpPABIECHHBIE  BEKTOPBI,
IIPOTUBOIIOJIOKHO ~ HAIPABJIECHHBIE  BEKTOPBI, KOJUIMHEAPHOCTb  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpAalM HaJ BEKTOpaMH. Pa3mokeHue BEKTOpa MO JBYM
HEKOJUIMHEAapHbIM BekTopaM. KoopauHaTtel BekTopa. CKalIpHOE MPOU3BEACHUE
BEKTOPOB, IPUMEHEHHE JIJIS1 HAXOXKACHUS IJTMH U YTJIOB.

JlexapToBbl KOOpAMHATHI HA IUIOCKOCTHU. Y PAaBHEHUsS NPSIMOU U OKPYKHOCTHU
B KOOpJIMHATAX, IEPECEUCHUE OKPYKHOCTEN U MPSIMBbIX. METO KOOPAWHAT U €ro
IIPUMEHEHHUE.

[IpaBriibHBIE MHOTOYTOJNBHMKH. JlnmHa okpyxHOCTH. I'panmycHas w
paaviaHHas Mepa yria, BBIYMCIEHHE JUIMH Oyr OKpyxHocTeil. [lnmomane kpyra,
CEKTOpa, CErMEHTA.

JIBWKEHUS TUIOCKOCTM M BHYTPEHHHE CHUMMETpUU Guryp (aremMeHTapHbIe
npexacrasienus). [lapamnensHeiil nepenoc. [ToBopor.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yabTaTbl OCBOEHUS HPOrpaMMbl ydyeOHOro Kypca
«I"eomeTpus» XapaKTEPHU3YHOTCH:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPONUIOMY W HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSIM  POCCUHCKHX
MaTE€MaTUKOB U POCCUHCKONW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHH B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
npaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJIECHUH, IPOLEAYp I'paKAaHCKOro oOuIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUUECKHUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM MPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YacTHE€ B PEIICHWH NPAKTUYECKUX 3ahad
MAaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
o0Opa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM ISl yCNEMHON MNpodeccruOoHaIbHOM
JESTEIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
NOCTPOCHUEM MHANBUAYAIBHON TPAEKTOPUH 00pa30BaHUs U KU3HEHHBIX IUIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIE€HUH, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHUECKONM HayKud Kak cdepbl ueaoBeuecKon
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTUKH U MAaTEMaTUYECKOW KYJIbTYpOM Kak CpeACTBOM
MO3HAHUS MHpPA, OBJAJCHUEM NPOCTEUIIMMHU HAaBBIKAMHU HCCIEN0BATENBCKON
NEATEIbHOCTH;



6) ¢usuveckoe BocnuTaHue, (POPMHPOBAHUE KYJIbTYPblI 310POBbSI H
IMOIMOHAJILHOTO 0JIarOnoJyYns:

TOTOBHOCTBIO MPUMEHATh MaTeMaTH4YECKUE 3HAHUS B HHTEPECAaX CBOETO
3I0POBbS, BEACHHUS  3J0pOBOro  oOpa3za KU3HU  (30POBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dunyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKAa pedJIECKCUH, MPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ IMpaBa IPYroro 4eI0oBeKa;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha NMMPUMEHEHUE MaTeMaTUYeCKUX 3HAHUU IS PEIICHUS 3a/1ad
B 00JIaCTH COXPAHHOCTH OKPYXKaloIleW cpenpl, IUIaHUPOBAHUS TIOCTYIIKOB U
OLICHKM HMX BO3MOXHBIX TOCIEACTBUN MJII OKPYXaIIIEH Cpeabl, OCO3HAHHEM
100alIbHOTO XapaKTepa KOJIOTHYECKUX MPOOJIEM U MyTEeH UX PelICHHUS;

8) ajanTanusa K U3MEHSAIOIIMMCS YCJIOBHAM COUMAJLHOM M NMPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSAM B YCJIOBHUSAX HEOINPEICIEHHOCTH, TMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIEATEIbHOCTh, B TOM UHCIIC
YMEHHUE YYUTHCS Yy JPYTrUX JIOJIeH, MPUOOpETaTh B COBMECTHON AESATEIbHOCTU
HOBBIC 3HAHMS, HABBIKM U KOMIICTCHIIMU U3 OIBITA JPYTHX;

HEOOXOJIUMOCThIO B ()OPMHUPOBAHMM HOBBIX 3HAHWH, B TOM YHCJE
dbopMyIUpOBaTh UEH, TIOHSTHS, TUTIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCJIIE
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] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANIPEJMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3zoBble JJornueckue aAeicTBUA:

e BBIBILITh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MATEMaTHYECKUX
OOBEKTOB, TMOHSATUH, OTHOIIEHUH MEXKIy MOHATUAMHU, (HOPMYIUPOBATH
ONpeNeNeHus]  MOHATHM, YCTaHABIMBAaTh  CYIIECTBEHHBIM  MpU3HAK
KJaccu(ukanmy, OCHOBaHUA i OOOOIIEHUS U CPaBHEHUS, KPUTEpUU
MPOBOJIMMOTO aHAJIN3A;

e BOCHOPUHUMATH, (OpPMYIHpPOBaTH M  NPEOOPa3OBHIBATH  CYKICHUS:
yTBEpIUTENIbHbIE U OTpULATENbHbIE, €IMHUYHbIC, YacTHbIE W OOIIue,
YCIIOBHBIE;



BBISIBIIATH ~ MAaTEMaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopeurss B (akTax, MTAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npemiaraTh KPUTEPUH ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHH;
JienaTh BBIBOJABI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

pa30upaTh JO0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPXKICHUU (TPSMBIE U OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOSATEILHO HECIIOKHBIC JOKa3aTeIhCTBA
MaTeMaTU4ecKuX (PakToOB, BBICTPAMBATH APTYMEHTAIMIO, MPUBOJUTH
PUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;
BBIOMpaTh CIOCOO permieHus ydeOHOM 3ajadyu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pEIICHUS, BBHIOMpaTh HaWOoOJIee TOAXOMAIMUNA C YIETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCIIOJIb30BaTh BOINPOCHI KaK HCCIEN0BATEIbCKUM MHCTPYMEHT IO3HAHUS,
(GbopMyaMpoBaTh BOMPOCHl, (UKCUPYIOLIME NPOTUBOpPEUHE, MpPOoOIEMY,
CaMOCTOSITENIFHO ~YCTaHABIMBATh HCKOMOE U JaHHOE, (HOpMHUPOBATH
TUMOTE3Y, apTYMEHTHPOBAThH CBOIO MO3UIINI0, MHEHHE;

OPOBOJAUTHh IO CaMOCTOSATEIbHO COCTABJICHHOMY IUIaHY HECIJIOKHBIH
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0BAHUE IO YCTAHOBJICHUIO OCOOCHHOCTEM
MaTEeMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN OOBEKTOB MEKTy COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH O00OOIEHHSI U BBIBOJBI MO pe3yjIbTaTaMm
NPOBEAEHHOIO HAOIIOACHMSI, HMCCIEIOBAHUS, OLEHUBATh JOCTOBEPHOCTb
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMPOLIECCa, a TaKXKE BBIJIBUTATh
MPENOJIOKEHUS O €T0 PA3BUTHUN B HOBBIX YCIIOBUSX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTh HHGOpPMAIUMH, JIaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHU 3a4a4u;

BBIOMpATh, aHAIM3UPOBATH, CUCTEMATU3HPOBATh U HHTEPIPETUPOBATH
MH(OPMAIUIO PA3TUYHBIX BUIOB U (POPM MPEICTABICHMUS;

BbIOMpaTh (GOpMy MpeAcTaBiICHUS HHPOPMALUU U UIUTFOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JIuarpaMMami, WHOM Tpadukod u ux
KOMOMHAIIUSIMHU;

OLICHMBATh HAAEKHOCTh HMH(OpPMALMU MO KPUTEPUSIM, MPEII0KEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHHMKAaTHBHBIE YHMBEpPCAJIbHbIC Y4eOHbIe NeiCTBHA:

BOCIIpPUHUMATL U (1)OpMy.]'II/Ip0BaTB CYKIACHUS B COOTBCTCTBUU C YCIIOBUAMU
H OeJsiMU O6IH€HI/I$I, SICHO, TOYHO, I'PaAMOTHO BBIPAKaThb CBOKO TOYKY 3PCHUA



B YCTHBIX M MHCBMEHHBIX TEKCTaX, JaBaThb MOSICHEHUS IO XOJIy PELICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJyYE€HHbBIN PE3YJIbTAT;

B X0JIe OOCYXJIE€HHS 3a/1aBaTh BOMPOCHI [0 CYHIECTBY OOCYKIa€MOM TEMBI,
npo0IeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pelieHusi, COIMOCTaBISATh CBOM CYXKIEHUA C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JMAaNora, OOHApY>KMBAaTh Pa3lMYue M CXOJCTBO IMO3WIIMHA, B
KOpPEKTHOM popme popMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
MPEICTABIIATD pPE3yNbTAThI penieHus 3a/lauu, HKCIIEPUMEHTA,
UCCJIEI0BAHUS, IPOEKTA, CAMOCTOATENILHO BEIOUPATh (hOpMAT BBICTYIUICHHUS
C Y4€TOM 3aja4 MPE3eHTANU U OCOOCHHOCTEN ay/IUTOPUH;

NOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHON U MHIMBUyaIbHON
paboThI MpU pEIICHNH YYEOHBIX MaTEMaTHYECKHUX 3a/aY;

IIPUHUMATh LE€JIb COBMECTHOM JAESITEIBHOCTH, IUIAHUPOBATH OPTraHU3ALUIO
COBMECTHOI paboThbl, pachpeneiasTh BUAbl pabOT, JIOroBapUBaThCH,
o0CyX)aTh MPOLIECC U pe3yabTaT paboThl, 00001IaTh MHEHHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TIpyHmoBbIX (¢Gopmax padoTel (0OCyxkaeHus, OOMEeH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHUE), BBITIOJIHATH CBOIO YacTh PaOOThI
U KOODAWHHUPOBATH CBOU JEUCTBUS C JPYTMMH 4YI€HAMU KOMAaH/IbI,
OLICHMBATh KA4€CTBO CBOEr0 BKJaJa B OOIIMKA MPOAYKT IO KPUTEPUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAJbHbIE YUeOHbIe 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJTOPUTM pEelIeHMs 3afadd (WM ero
4acTh), BBIOMpATh CHOCOO PEIICHHsS C YYETOM HMMEIOLIUXCS PECYpCoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJJIEKT:

BJIAJETh CIIOCOOAMHU CaMOITPOBEPKHU, CAMOKOHTPOJIS TIpoliecca M pe3ybTaTa
pelIeHusI MaTEMAaTHYECKOH 3a/1a4H;

MPEIBUAETh TPYJIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MIPU PEUICHUM 33/1a4H,
BHOCHTh KOPPEKTHBBI B JCSATEILHOCTh HAa OCHOBE HOBBIX OOCTOSTEIIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa JACIATEIbHOCTH MOCTABICHHOM LEIN U
YCJIOBUSIM, OOBSACHITh MPUYUHBI JOCTHKEHUS WJIM HEAOCTHXKCHUS IIEJIH,
HaxOJUTh OMKUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xoniy oOyueHuss B 7 kJiacce OOYYAlOIIMICS TMOJIYYUT CIICIYIOIINE
MIPEIMETHBIE PE3YJIHTATHI:

Pacro3naBaTh W3ydeHHBIE TEOMETpPHUYECKHE (UTYpBI, OMpEneisaTh UX
B3aMMHOE PACIOJIOKCHUE, H300pakaTh TE€OMETpUUYECKHE (DUTYpBI, BBITOTHATH
YEpTEKU M0 YCIOBUIO 3amaud. M3mepsaTe JMHEWHBIE W YIJIOBBIC BEIIMYHUHBL.
Pemats 3a1aun Ha BBIYUCIICHUE JIUIMH OTPE3KOB Y BEJIMYKH YIJIOB.

Henate TpyOyl0 OIICHKY JIMHEHHBIX W YIJIOBBIX BEJIMYMH IPEIMETOB B
peanbHOM JKM3HM, Pa3MEpOB MPUPOAHBIX OOBEKTOB. Pasznuuarh pa3mepbl 3THX
00BEKTOB IO TIOPSIKY BETUIHHBI.

CTpouTh 4epTeXKU K TCOMETPUUECKUM 3a/1a4aM.

[Tonb30BaThCs NPU3HAKAMUA PABEHCTBA TPEYTOJbHUKOB, HCIIOJIb30BATh
MIPU3HAKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJIbHUKOB IPU PEIICHUM 3a]1a4.

[IpoBOINUTH JTOTHYECKUE PACCYXKICHUS C HUCIOJIB30BAHUEM TE€OMETPUUECKHUX
TEOPEM.

[Tonb30BaThCs NPU3HAKAMU PABEHCTBA MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB,
CBOMCTBOM  MEIHWaHbl, NPOBEAEHHOM K  THUIOTEHY3€  MOPSAMOYTOJBHOIO
TPEYTOJIbHUKA, B PELICHUHA T€OMETPUUYECKUX 3a]1a4.

OnpenensiTe NapayieIbHOCTh IPSIMBIX C TOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
C HUMHM cekymag. OnpeaensaTh MapaieJbHOCTh NPSMbBIX C MOMOIIBIO PABEHCTBA
PAcCTOSIHUAN OT TOYEK OJHOM IMPSMOU 0 TOUEK APYTrOr MPSIMOM.

Pemats 3amaun Ha KiteTyaToi Oymare.

[IpoBOANTH BBIYHMCICHUS M HAXOJWUTh YHUCJIOBbIE M OYKBEHHBIC 3HAYCHUS
YIJIOB B TEOMETPUYECKHX 3aJayax C HCIOJIb30BAHUEM CYMMBbI  YIJIOB
TPEYTOJLHUKOB M MHOTOYT'OJIbBHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IpHU
MEPECCUCHUH JIBYX NAapAJUICIbHBIX MPSIMBIX CEKyIlled. Pemars npakTHdecKue
3a71a4d Ha HAXOKIEHUE YIJIOB.

Brnagete NOHSATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh OMNPEACHATH
OMCCEKTPUCY yIJIa U CePEIUHHBIN MEPICHINKYIISIP K OTPE3KY KaK reOMeTpUYECKUe
MeECTa TOYEK.

@opMynUpOBaTh ONPEAECICHUS OKPYKHOCTH M Kpyra, XOpAbl U JHAMETpa
OKPY>KHOCTH, TTOJIb30BAThCSA UX CBOWCTBAMU. ¥ METh IIPUMEHSTH 3TH CBOMCTBA IIPH
pElIEeHNH 3aa4.

Brnagere moHSATHEM ONMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETH
HaxoauTh €€ 1meHtp. [lomb3oBaThes (pakTamMu O TOM, YTO OMCCEKTPUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAOTCS B OJHOM TOYKE, U O TOM, YTO CEPEAUHHBIC
MEPIEHAUKYJISIPBI K CTOPOHAM TPEYTOJbHUKA MEPECEKAKOTCSA B OHOM TOUKE.

Brnagets noHsATHEM KacaTelnbHOM K OKPY’KHOCTH, II0JIB30BATHCS TEOPEMOU O
MEPIIEHANKYJISIPHOCTH KacaTeIbHOM U Paanyca, MPOBEAEHHOTO K TOYKE KaCaHHUS.



[Tonb30BaThCA MPOCTEMIIMMHU T€OMETPUUECKMMU HEPABEHCTBAMH, TOHUMATh
WX TIPAKTHYECKUN CMBICIL.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE MOCTPOCHHS C TOMOILBIO HUPKYIS U
JIMHENKHU.

K koniy oOydeHus B 8 KJjacce o0Oydaromuiics MOJYYUT CIEIYIOUTUE
IPEIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJIBHUKOB, WX 3JIEMEHTHI,
MOJIb30BAThCS UX CBOMCTBAMU IPU PEIIEHUU TEOMETPUUECKUX 3a/1a4.

[IpuMeHsATh CBOIMCTBAa TOYKM TEPECEUCHMs] MEIHWaH TPEyrojbHUKa (LEHTpa
Macc) B peIlICHUH 3a/1ay.

BnaneTe noHsATHEM CpeqHEN JTUHUU TPEYTOJIbHUKA U Tpaleluy, PUMEHSTh
UX CBOMCTBA NPHU pEHICHWH TreoMeTpuyeckux 3anad. [lomp3oBaTbes Teopemon
dajieca ¥ TEOPEMON O IPOIMOPLHOHAIBHBIX OTPE3KAX, IPUMEHATh UX JUJIS PELICHUS
IIPaKTUYECKUX 3a7a4.

[IpuMeHsATh npU3HaKK MOA00US TPEYTOJIBHUKOB B PEIIEHUH T€OMETPUYECKUX
3a1ad.

[Tonb3oBaTecss Teopemoir Iludaropa ans pemieHUss TE€OMETPUUYECKUX U
npakTUYecKux 3axad. CTpPOUTh MaTEMaTUYECKYyI0 MOJEIb B IPAKTHUYECKHUX
3aJ1ayax, CaMOCTOSITENIBHO JENIATh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JIJTUHBI.

Brnanete NOHATHSMU CHUHYycCa, KOCHMHYCa W TaHI€HCa OCTpPOro yria
IPSIMOYTOJIBHOTO TPeyroiabHUKa. [10b30BaThCsl STUMU MOHITUIMU JIJISl PELICHUS
IIPaKTUYECKUX 3a/]a4.

Boruncnsate (pa3nuuHbiMUA crioco0aMu) IUIOUIab TPEYroJbHUKA U IUIOLIAAN
MHOTOYTOJBHBIX  Guryp (MONb3ysCh, TI€ HEOOXOAUMO, KAIbKYJISATOPOM).
[IpuMeHsTh MoTy4eHHbIE YMEHUS B MPAKTUYECKUX 3a/1ayax.

Brnanets NOHATHSAMU BIHMCAHHOTO W LEHTPAJIBHOIO yria, HCHOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yriaX, YIJIaX MEXIy XOpAaMH (CEKYIIMMH) U YIJIe MEXIY
KacaTeJIbHOM U XOPJIOU MPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

Bnanete MoHATHEM OMMCAHHOTO YETHIPEXYTOJbHUKA, TPUMEHSTH CBOMCTBA
ONMKMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PEUICHUU 3a/1a4.

[IpuMeHsATh MOJIy4eHHbIE 3HAHUSI HA MPAKTUKE — CTPOUTh MaTeMaTHYECKUE
MOJEIN JIJIS 3a/1a4 PEAIbHOW JKU3HU U MMPOBOJUTH COOTBETCTBYIOIINE BBIYMCICHUS
C NpPUMEHEHUEM TMOJ00Us W TPUTOHOMETPUU (TIOJB3YSCh, TAE HEOOXOAMMO,
KJIBKYJISITOPOM).

K xoHiy oOyueHuss B 9 kJiacce OOyYaroOIIMICS TMOJTYYUT CIICIYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpUYECKHE (YHKIUU OCTPBIX YIJOB, HAXOAUTh C HX
MOMOILBIO PA3JINYHBbIE 3JEMEHTHl MPSMOYTOJIBHOTO TPEYroJbHUKA («peleHue



IPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaXxoauTh (C MOMOIIBIO KaJbKYJISATOPA) JJIMHBI
U YTJIBI 111 HeTaOIMYHBIX 3HAYCHUIA.

[Tonp3oBaTbes hopmynamMu MPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM JUII HAXOXICHHMSI COOTHOIICHUM MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMMU.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JUISI HAXO0XKACHUS Pa3JIUYHbIX
AIIEMEHTOB TPEYTOJbHUKA ((PEIIEHUE TPEYTOJIbHUKOBY»), MPUMEHATh HUX IpHU
pELIEHUU T€OMETPUYECKUX 3a1a4.

Bnagerp moHsTHsIMM  npeoOpa3oBaHMs  MOAOOMS, COOTBETCTBEHHBIX
3JIEMEHTOB NOJO0HBIX Guryp. [lonp3oBarbest cBOWCTBaMHU 110100Ms TPOU3BOJIBHBIX
buryp, yMeTp BBIYHCIATH [JIMHBI U HAXOAWUTh YIJIBI y TOJOOHBIX Quryp.
[IpumeHsATh cBoOWCTBa MOAOOMS B NPAKTUYECKUX 3aqadax. YMETh NPUBOJUTH
IpUMEpPHI OT0OHBIX (PUTYP B OKPYKAOIIEM MUDE.

Ilonp30BaThCsA TEOpEMaMU O MPOU3BEIECHUU OTPE3KOB XOPJ, O MPOU3BEICHUU
OTPE3KOB CEKYLIUX, O KBaIpaTe KacaTeIbHOM.

[Tonb30BaThCA BEKTOPAMH, MOHMMATh MX TE€OMETPUYECKUA M (PU3HYECKUIA
CMBICII, MPUMEHATh WX B PEUICHUU TEOMETPUUYECKUX W (DU3MYECKUX 3aj]ad.
[IprMEHATD CKAJISIPHOE NPOU3BEAEHNE BEKTOPOB JJIsl HAXO0XKIAEHUS UIMH U YTIIOB.

Ilonp30BaTbCd METOLOM KOOPAMHAT HA IUJIOCKOCTH, IIPUMEHSATH €ro B
pPELIEHNH T€OMETPUYECKUX U NMPAKTUYECKHUX 3a7a4.

Branerp MOHATUSAMH NMPAaBWIBHOTO MHOTOYTOJBHHKA, JUIMHBI OKPY’KHOCTH,
JUIMHBI TyTM OKPY’KHOCTH W PaJWaHHON MEphl yria, yMETh BBIYMCIATH ILIOIIAb
Kpyra ¥ ero yacreu. IIpuMeHsaTh oay4YeHHbIE YMEHHMS B IPAKTUYECKUX 3a/1a49ax.

Haxoguts ocu (MM LEHTPBI) CUMMETpUM (GUTYp, TPUMEHSATH JBMKEHUS
IJIOCKOCTHU B MPOCTEUIINX CITy4dasiX.

[IprMeHATh MONYyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTHh MATEMATUYECKHE
MOJENH U1 3a1a4 PEATbHON KU3HU U NPOBOJUTH COOTBETCTBYIOINE BHIYMCIICHUS
C NPUMEHEHHEM IMOA00OMS U TPUTOHOMETPUUYECKUX (PYHKUMH (HOJB3YSCh, TIE
HEO0OXO0IMMO, KAJIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

Koau4yecTBo yacon DJIeKTPOHHBIE
Ne HaumeHnoBaHue pa3aeion (uudposbie)
Konrpoabubie  IIpakrunyeckue
n/n U TeM IPOrpaMMBblI Bcero o0pa3oBaTeJbH
padoThI padoThI bie pecypebi
IIpocreiimme
bubnmnoreka
reoMeTpHUecKue (PUryps
. [HOK
1 U UX CBOWCTBA. 14 1
" https://m.edsoo.r
SMepente u/7f415e2e
F€OMETPUUYECKUX BEITUYUH.
bubmmotexa
2 TpeyronbHUKH. 22 1 HOK
https://m.edsoo.r
u/7f415e2e
bubnmnoreka
3 [TapannensHble npsmbIe, 14 1 LIOK
CyMMa YIJIOB TPEYTOJIbHUKA. https://m.edsoo.r
u/7f415e2e
bubnmoreka
OKpy’>KHOCTb U KpYT. OK
4 I'eomeTrpuueckue 14 1 1
https://m.edsoo.r
TOCTPOCHITL. u/7f415e2¢
bubnmnoreka
OK
) [ToBTOpEHMe. 4 1 1
Bropet https://m.edsoo.r
u/7f415e2e
OBIIEE KOJIMYECTBO YACOB 68 5 0

I10 ITPOT'PAMME
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n/n

HaumenoBanue pa3jesioB
U TeM IPOrpaMMBbl

YeTbIpEXyroabHUKU

Teopema ®aneca u Teopema
0 MPONOPLHUOHATBHBIX
OTpe3Kax, oJ00HbIe
TPEYTrOJbHUKH.

IInomane. Haxoxnenue
IJIOIIAJEH TPEYTOJIbHUKOB
¥ MHOTOYTOJIbHBIX (PUTYP.
ITnomanu momoOHBIX

uryp.

Teopema [Iudaropa u
Hayaya TPUTOHOMETPHUH.

VYribl B OKpYKHOCTH.
BrncanHble ¥ onycaHHBIC
YEeThIPEXYTOJIbHUKH.
KacarenpHbIe K
OKPY>KHOCTH.

Kacanue okpyKHOCTEH.

IToBTOpEHME.

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

8 KUIACC

KoauuecTBO yacoB

Bcero

12

15

14

10

13

68

KonTposabHbie
padoThI

IMpakTHyeckne
padoTsI

DJ1eKTPOHHBIE
(uudposbie)
o0pa3zoBaTejbH
ble pecypcsl

bubmnoreka
1HOK
https://m.edsoo.ru
[7f417e18

Bubmnoreka
1HOK
https://m.edsoo.ru
[7f417e18

Bubmnoreka
1HOK
https://m.edsoo.ru
[7f417e18

bubnuoreka
1HOK
https://m.edsoo.ru
[7f417e18

bubnuoreka
HOK
https://m.edsoo.ru
[7T417e18

bubmnnoreka
1HOK
https://m.edsoo.ru
[7f417e18
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9 KUIACC

Koau4yecTBo yacos DJIeKTPOHHBIE
Ne HaumenoBaHue pa3aeion (uudposbie)
KonTposabHbie IMpakTHyeckne
n/n H TeM MPOrpaMMbIl Bcero o0pa3zoBaTeIbHbI
padoThI padoTsI
e pecypcsbl
Bbubnuoreka
Tpuronomerpus. Teopemsl
1HOK
1 KOCHHYCOB ¥ CHHYCOB. 16 1
Peltteriiie The https://m.edsoo.ru
[IEHUE TPEYTOJILHUKOB 17§41a12¢
[IpeobpaszoBanue moao0us. bubnmoreka
M
2 €TpHUYECKHUE 10 1 1HOK
COOTHOIIIEHHUS B https://m.edsoo.ru
OKPYKHOCTH [7f41al12¢c
bubnuoreka
OK
3 BexkTopsl 12 1 1
p https://m.edsoo.ru
[7f41al2c
bubnuoreka
4 )leKapTOBLI KOOpAWHAThI HA 9 1 ]_[OK
TIIIOCKOCTH https://m.edsoo.ru
[7f41al2c
[IpaBunpHbIE
Bbubnuoreka
MHOT'OYTOJIbHUKU. [{nHa
5 OKPY>KHOCTH U TUIOLIab 8 HOK
B https://m.edsoo.ru
Kpyra. Lj‘{I/ICJ'IeHI/Ie 17f41a12¢
miomaaei
bubmnoreka
OK
6 BIDKEHUSA IUIOCKOCTH 7 1 1
A https://m.edsoo.ru
[7f41al2c
bubnnoreka
7 [ToBTOpEHUE 5 1 HOK
https://m.edsoo.ru
[7f41al2c
OBHIEE KOJIMYECTBO YACOB 68 5 0

I10 ITPOT'PAMME
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IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
N Konu4yecTBo yacoB
0
Tema ypoka KontposbHbie IpakTHYecKHe
n/n Bcero
padoThI padoTsI
1 [Ipocreiimme reomeTpudeckre 00BEKTHI 1
2 MHOroyroiabHuK, JJoMaHast 1
3 CMeXHBIC U BEPTUKAILHBIE YTIIbI 1
4 CMexHbIe U BEpTUKAJIbHBIE YIJIbI 1
5 CMexHbIE U BEPTUKAJIBHBIE YIJIbI 1
6 CMexHbIe U BEPTUKAJIBHBIE YIJIbI 1
7 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1
8 CMexHbIE U BEPTUKAJIBHBIE YIJIbI 1
9 N3mepenue JIMHEWHBIX U YIJIOBBIX BEJIMYNH, 1
BBIUMCIIEHUE OTPE3KOB U YIIIOB
10 W3MepeHue TMHEHHBIX U YTIOBbIX BEJINYMH, 1
BBIUHCIIEHUE OTPE3KOB U YIJIOB
11 N3mepenue IMHEWHBIX U YIJIOBBIX BEJIMYNH, 1
BBIUHCIIEHUE OTPE3KOB H YIJIOB
12 N3mepenue IMHEWHBIX U YTJIOBBIX BEJIMYNH, 1
BBIUHCJICHHE OTPE3KOB U YIJIOB
13 [lepumerp u miomaas GUryp, COCTaBICHHBIX U3 1
PSIMOYTOJIbHUKOB
14 KonTponbnas padora Ne 1 "HauanbHble HOHATHS 1 1
reomeTpun”
15 [ToHsATHE O paBHBIX TPEYTOJILHUKAX U TIEPBUYHEIC 1
MIPEJICTaBIICHNS O PaBHBIX (PUTYpax
16 Tpu npu3Haka paBeHCTBA TPEYTOJILHUKOB 1
17 Tpu npr3Haka paBeHCTBA TPEYTOJIBHUKOB 1
18 Tpu npusHaka paBeHCTBA TPEYTOJIBHUKOB 1
19 Tpu npr3Haka paBeHCTBA TPEYTOJIBHUKOB 1
20 Tpu npusHaka paBeHCTBA TPEYTOJIBHUKOB 1
21 Tpu npr3Haka paBeHCTBA TPEYTOJIBHUKOB 1
29 [Tpu3Haku paBeHCTBA MPSMOYTOJIBHBIX 1
TPEYTOJILHUKOB
93 [Ipu3Haku paBeHCTBA MPSMOYTOJIBHBIX 1
TPEYroJIbHUKOB
24 CBOMCTBO MEIMAHBI TPSIMOYTOJILHOTO 1




TPEYroJbHUKA, IPOBEAEHHON K THIIOTEHY3€

CBoIiCTBO MeIMaHBbI IIPSIMOYTOJIBHOTO

25 TPEYrOJIbHUKA, IPOBEIEHHON K TUIIOTEHY3€ 1

26 PaBHOOGe1peHHBIC 1 PABHOCTOPOHHUE 1
TPEYrOJIbHUKU

97 [Tpu3Haku ¥ CBOICTBA paBHOOEAPEHHOTO 1
TPEYroJbHUKA

28 [Tpu3Haku 1 CBOWCTBA paBHOOEAPEHHOTO 1
TPEyroJbHHUKa

29 [Ipu3naku u cBOICTBAa paBHOOEAPEHHOTO 1
TpPEYroJbHUKA

30 HepaBenctBa B reometpun 1

31 HepaBeHnctBa B reoMeTpun 1

32 HepaBenctBa B reometpun 1

33 HepaBeHncTBa B reoMeTpun 1

34 [IpssMOYTONBHBIN TPEYTOJIBHUK C YTIOM 1
B 30°

35 [IpsAMOYTONBHBINA TPEYTOJIBHUK C YTIIOM 1
B 30°

36 KontponsHas padora Ne 2 "TpeyronpHukn"

37 [MapannensHbIe PsSIMBIC, KX CBOWCTBA

38 [Tareiit noctynat EBkinaa
Haxpecr nexarniye, COOTBETCTBEHHBIE U

39 OJTHOCTOPOHHHE YTJIbI, 00pa30BaHHbIE TIPU 1
NepeceueHN ! NMapauieIbHbIX MPSAMBIX CEKyILeH
Haxpecr nexarniye, COOTBETCTBEHHBIE U

40 OJIHOCTOPOHHHE YTJIbl, 00pa30BaHHBIC MPHU 1
MepeceueHNH MapauIeIbHbIX MPSMBIX CEKYIIEH
Haxkpecr nexarye, COOTBETCTBEHHbIE U

41 OJIHOCTOPOHHUE YTJIbI, 00pa30BaHHbIE MTPU 1
MepeceueHNH MapauIeTbHBIX MPSMBIX CEKYIIEH
Haxkpecr nexarye, COOTBETCTBEHHbIE U

42 OJTHOCTOPOHHHE YTJIbI, 00pa30oBaHHbIE TIPU 1
MIepeceueHNH MapauIeTbHBIX MPSMBIX CEKYIIEH
Haxkpecr nexarye, COOTBETCTBEHHbIE U

43 OJTHOCTOPOHHHE YTJIbI, 00pa30BaHHbIE TIPU 1
NepeceueHnH MapauieIbHbIX MPSAMBIX CEKyILeH
[Tpu3HaK mapauIeTbHOCTH MPSMBIX Yepes

44 PaBEHCTBO PACCTOSIHUHM OT TOYEK OJTHOW MPSIMOit 1

J10 BTOPOM IPSIMOU




[Ipu3Hak napajyieabHOCTH MPSIMBIX Yepe3

45 PaBEHCTBO PACCTOSIHUHN OT TOYEK OJTHOW IPSMOi 1
JI0 BTOPOU MpsiMOM

46 CyMmMa yrIioB TpeyroibHUKA 1

47 CyMMa yTIoB TpEyroJibHHKa 1

48 Buemnue yrisl TpeyrojibHHUKa 1

49 Buemrnue yritbl TpeyrojibHUKa 1

50 KonTtponsHast padora Ne 3 "[lapannensHbie 1
MpsIMbIE, CYMMa YTJIOB TPEYroJIbHUKA"

ol OKpy>KHOCTb, XOP/Ibl M TUAMETP, UX CBOICTBA 1

52 KacarenbHast K OKpy>KHOCTH 1

53 OKpy>XKHOCTb, BHMCaHHAs B YTOJI 1

54 OKpy’>KHOCTb, BIIUCAHHAS B YIOJ 1

95 [Tonstue o I'MT, npumeHneHue B 3aa4ax 1

56 [Tonstue o 'MT, npuMeHeHHE B 3a1a4aX 1

57 BuccekTpuca v cepeIMHHBIN TEPIICHIANKYISP KaK 1
reOMETPHUECKUE MECTa TOUEK

58 OKpy’>KHOCTb, OTIMCAaHHAsl OKOJIO TPEYTOJIbHUKA 1

59 OKpy’KHOCTb, ONIMCAHHAsA OKOJIO TPEYTOJIbHUKA 1

60 OKpy>XHOCTb, BIFCaHHAs B TPEYTOJIbHUK 1

61 OKpy’KHOCTb, BIIUCAHHAS B TPEYTOJIBHUK 1

62 [Ipocreiimme 3a1a9u Ha TOCTPOCHHE 1

63 IIpocreiimue 3a1auu Ha IOCTPOECHUE 1

64 Kontponbnas padota Ne 4 "OKpyXHOCTb U KPYT. 1
I'eomeTpuueckue nocrpoeHus"

65 IToBropenue. HauanbHble reomeTpruyecKkue 1
CBEIICHHS.

66 [IpomexyTouHas aTTecTalus

67 [ToBTropenue. TpeyroapHUKH.
[ToBropenue. [TapannensHblie TpsMbIe.

68 CooTHOIIeHHE MEX /1y CTOPOHAMU M YTIaMu 1
TPEyroJIbHUKA.

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




8 KUIACC

KoanuecTBo yacoB

3?1 Tema ypoka Beero KontposbHbie IpakTHYecKue
padoThI padoTsI
[TapannenorpamMM, ero Npu3HaKku U CBOMCTBA
[MapannenorpamMm, ero Mpu3HaKu U CBOWCTBA
[TapannenorpamMM, ero Npu3HaKku U CBOMCTBA
YacTHble ciy4yan napamuiesorpaMMoB
4 (IpsAMOYTONBHUK, pOMO, KBaJIpaT), UX MPU3HAKH U 1
CBOICTBa
YacTHble ciyyan napauiesorpaMMoB
5 (IpsAAMOYTONBHUK, pOMO, KBaJIpaT), UX MPU3HAKH U 1
CBOMCTBa
YacTHble ciy4yau napaiiesorpaMMoB
6 (IpAMOYTONBHUK, POMO, KBaApaT), UX MPU3HAKU U 1
CBOMCTBa
7 Tpamenus 1
PaBHOOOKast U IpsIMOYTOJIbHAS TPAIELIUU 1
PaBHOOOKas ¥ IPSMOYTOJIbHAS TPAaNeLIUU 1
10 Mertox ynBoeHUsT MeTHAHBI 1
11 IlenTpanpHas cuMMeTpus 1
12 KonTponbnas padora Ne 1 "HeTslpéxyronbHuku" 1 1
13 Teopema Daneca u Teopema o 1
MIPONOPIMOHAIIBHBIX OTPE3KaX
14 CpenHsist TMHUSA TPEyroJbHUKA 1
15 CpenHsist TMHUS TPEYroJibHUKa 1
16 Tpaneuus, e€ cpeaHss TUHUA 1
17 Tpaneuus, e€ cpequss TUHUA 1
18 IIponopuroHalIbHBIE OTPE3KU 1
19 [TponopuroHambHBIE OTPE3KH 1
20 IlenTp Macc B TpeyroJbHUKE 1
21 [Tono6HbIE TPEYTONBHUKU 1
22 Tpu npuzHaka mogo6us TpeyroJbHUKOB 1
23 Tpu npusHaka nogo0ust TPEeyroJbHUKOB 1
24 Tpu npuzHaka mogo6us TpeyroJbHUKOB 1
25 Tpu npusHaka nogo0ust TPeyroJbHUKOB 1
26 [TpumeneHne nogo0us PH peIICHUH 1

IMPAKTUYCCKUX 3aaa4d




Kontponbnas padota Ne 2 "[TogoOHbIe

27 " 1
TPEYTrOJIbHUKU

28 CoiicTBa muomaael reoMeTpuIecKux Guryp 1

29 @dopmyiibl IS IUIOIAAN TPEYTOJIbHHKA, 1
napaiesnorpaMma

30 @opMyITbl IS TUIOIAAN TPEYTOJIbHHKA, 1
napaiesnorpaMma

31 @opMyITbl IS TUIOIAAN TPEYTOJIbHHKA, 1
napajiesiorpaMma

39 dopMmyiibl IS IUIOIAAN TPEYTOJIbHHKA, 1
napasiesorpaMma

33 @opMyITBI IS TUTOIAAN TPEYTOJIbHHKA, 1
napaiesiorpaMma

34 Brruucienue miomaei ciioxxHbeIx Guryp 1

35 [Tnomanu duryp Ha kiner4yaroit Oymare 1

36 [Tnomanyn moxoOHBIX Guryp 1

37 [Tnomaau nopo6HBIX GuUryp 1

38 3amaun ¢ MPaKTHYECKUM COJIEPKAaHUEM 1

39 3aza4yu ¢ MPaKTUYECKUM COAEPKAHUEM 1

40 Pemenmne 3amau CVHOMOHIBIO MeToaa 1
BCIIOMOTATENLHON TUTOIIAIN

41 KonTponbnas padorta Ne 3 "[Lnomans" 1

42 Teopema [Iudaropa u e€ npumeHeHue 1

43 Teopema [Iudaropa u e€ npumeHenue 1

44 Teopema [Iudaropa u e€ npumeHenue 1

45 Teopema [Mudaropa u e€ npumeHenue 1

46 Teopema [Iudaropa u e€ npumeHenue 1
OmnpeneneHne TPUTOHOMETPUIECKUX (DYHKITHIA

47 OCTPOTO yTJIa MPSIMOYTOJIFHOTO TPEYrOJIbHHKA, 1
TPUTOHOMETPHUYECKUE COOTHOIICHUS B
MPSIMOYTOJTBHOM TPEYTOJIbHUKE

48 OCHOBHOE TPUTOHOMETPUIECKOE TOKIECCTBO

49 OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO

50 OCHOBHOE TPUTOHOMETPUIECKOE TOKIECCTBO

51 Kontponsnas padora Ne 4 "Teopema [Tudaropa u 1
Hayaja TpuroHomerpun"

59 BHI/IC&HHBIeUI/I HeHTpaJEBHBIe YIJIBI, YTOII MEXKIY 1
KacaTeJIbHOU U XOpI0H

53 BnucanHble U LIIEHTpaIbHBIE YIUIbIL, YTOJ MEXIY 1




KacaTeJIbHOU U XOPA0oU

BrnucanHble U LIEHTpPaIbHBIE YIUIBI, YTOJI MEXIY

54 . . 1
KacaTeJIbHON M XOPI0H

55 VYTIbl MEXAy XOpJaMu U CEKYIIIUMHU

56 VYTaBl MEXIY XOpJaMH U CEKYIIUMHU

57 Brincansble u onucaHHble YeTIPEXYTOJbHUKH, HX 1
IIPU3HAKH U CBOMCTBA

58 Brincannble u onucaHHbIe YETHIPEXYTOIBHUKH, UX 1
IIPU3HAKY U CBOMCTBA

59 Brincannble 1 onrcaHHbIe YETHIPEXYTOIBHUKH, HX 1
IIPU3HAKU U CBOMCTBA
IIpuMeHeHHne CBOMCTB BIMCAHHBIX U ONMMCAHHBIX

60 YeThIPEXYTOILHUKOB MIPH PEIICHUN 1
reOMETPHUECKUX 33]a4
IIpuMeHeHHne CBOWCTB BIMCAHHBIX U ONMMCAHHBIX

61 YeThIPEXYTOILHUKOB MIPH PEIICHUN 1
reOMETPHUECKUX 3a]a4

62 B3anMHOe pacnosnokeHue 1ByX OKpPYKHOCTEM, 1
o01mue KacaTenbHbIe

63 Kacanne okpyxHOCTER 1

64 KontponbHast pabota Ne 5 "VYriibl B OKpY>KHOCTH. 1
Briucansble 1 onrcaHHbIE YEThIPEXyTrOJbHUKN"

65 [ToBTOpenue. YeThIpexyroabHUKH. 1

66 IToropenue. [Tnomans. [TonoOHbIE 1
TPEYTrOJIbHUKY.

67 [IpomexyTouHas aTTecTanus

68 [ToBTropenue. OKpyKHOCTb.

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




9 KUIACC

KoanuecTBo yacoB

3?1 Tema ypoka Beero KontposbHbie IpakTHYecKue
padoThI padoTsI
1 OmnpeneneHye TPUrOHOMETPUYECKUX (PYHKIUI 1
yriioB ot 0° go 180°
2 ®opMyIbl IPUBEIECHUS 1
3 Teopema KOCHHYCOB 1
4 Teopema kocuHycOB 1
5 Teopema kocuHyCcOB 1
6 Teopema cuHycOB 1
7 Teopema cuHycoB 1
8 Teopema cunycoB 1
9 Haxoxaenne AuH CTOPOH M BEJTMYUH YTIIOB 1
TPEYTrOJIbHUKOB
10 Pemenuie TpeyroibHIKOB 1
11 Pemenne TpeyrosbHUKOB 1
12 Pemenue TpeyroiabHUKOB 1
13 Pemenune TpeyroibHUKOB 1
14 [IpakTHyeckoe MpUMEHEHUE TEOPEM CUHYCOB U 1
KOCHHYCOB
15 [IpakTHyeckoe MpUMEHEHUE TEOPEM CUHYCOB U 1
KOCHHYCOB
16 KonTponbnas padora Ne 1 "Pemenue 1 1
TPEYroJbHUKOB"
17 [Tonsatue o npeoOpazoBaHUM TOIO0US
18 Co0TBETCTBEHHBIE 3IEMEHTHI TOJOOHBIX PUTYD
19 CoOTBEeTCTBEHHBIE 3JIEMEHTHI OJJOOHBIX (DUTYD
Teopema o mpou3BeIeHUH OTPE3KOB XOPI,
20 TE€OpeMa O MIPOU3BEAECHNUN OTPE3KOB CEKYIIHX, 1
TeopeMa o KBaJlpare KacaTeabHON
Teopema o mpou3BeIeHUH OTPE3KOB XOPI,
21 TeopeMa O MPOU3BEJICHUN OTPE3KOB CEKYIIUX, 1
TeopeMa o KBaJipare KacaTeabHON
Teopema o mpou3BeIeHUH OTPE3KOB XOPI,
22 TeopeMa O MPOU3BEIICHUN OTPE3KOB CEKYIIUX, 1
TeopeMa o KBaJpare KacaTeIbHON
23 IIpumeHeHne TEOpEM B pELIEHUH T€OMETPUUECKUX 1




3a1a4

[IpuMeHeHHEe TeopeM B PELLIEHUH FEOMETPUYECKUX

24 1
3aja4

o5 [TpumeHeHre TEOpeM B PEIICHUH T'€OMETPUIECKIX 1
3ama4y
Konrponsnas padora Ne 2 "[IpeobpazoBanue

26 nmoao0us. MeTpruieckue COOTHOIICHHS B 1
OKpy>XHOCTH"

7 Onpenenenne BeKTopoB. PU3ndeckuil u 1
T€OMETPUUECKUI CMBICT BEKTOPOB

08 CroxeHue ¥ BEIYUTaHHE BEKTOPOB, YMHOXKECHHUE 1
BEKTOPA Ha YHCIIO

29 CrnoxeHue ¥ BEIYUTaHHE BEKTOPOB, YMHOKCHHE 1
BEKTOPA Ha YHCIIO

30 CrnoxeHue ¥ BEIYUTaHHE BEKTOPOB, YMHOKCHHE 1
BEKTOpa Ha YHCIIO

31 Pa3znoxxeHne BEKTOpa 10 JBYM HEKOJUTMHEAPHBIM 1
BEKTOpaM

32 Koopaunatsl BekTOpa 1

33 CkansipHoe MpOU3BEACHUE BEKTOPOB, €T0 1
MPUMEHEHHE JJIS1 HAXOXKICHUS JUTHH U YTJIOB

34 CkansipHoe MpOou3BeCHUE BEKTOPOB, €T0 1
PUMEHEHHE JJI1 HAXOXK/IEHUS JUIMH U YTJIOB

35 Pemenue 3a1a4 ¢ TOMOIIBIO0 BEKTOPOB

36 Pemrenue 3a1au ¢ moMoIIbIO BEKTOPOB

37 [TpumMeHeHne BEKTOPOB ISl PELICHUS 33134 1
bu3uku

38 KonTpomnbnas padota Ne 3 "Bektopsr" 1

39 JlexapTOBbI KOOPIMHATHI TOUEK HA IUNIOCKOCTH 1

40 VYpaBHeHHE MTPSIMO¥ 1

41 VYpaBHeHHE MpsMO 1

42 YpaBHEHHE OKPYKHOCTU 1

43 KoopannaTsl Touek nepeceueHust OKpYKHOCTH U 1
PSMOi

44 MeTtoa KOOpAMHAT MPH PEIICHHH T€OMETPHUECKUX 1
3aja4, MPaKTHIECKUX 3aa4

45 MeTtoa KOOpAMHAT MPH PEIICHHH T€OMETPHUECKUX 1
3aja4, MPaKTHIECKUX 3aa4

46 Meroa KOOpAMHAT IPU PELLIEHUU T€OMETPUIECKUX 1




3aaa4, IMPaKTUYCCKUX 3aaa4

Kontponsnas padora Ne 4 "JIlekapToBbI

47 . 1
KOOPAMHATHI HA TUIOCKOCTH

48 [IpaBuiibHBIE MHOTOYTOJIBHUKH, BBIYHCIEHUE HX 1
3JIEMEHTOB

49 Hucno n. InuHa OKpyKHOCTH 1

50 Yucno z. [{nmrHa OKpYyKHOCTH 1

o1 JUIrHa AyTu OKPYKHOCTHU 1

52 Panuannas mepa yriia 1

53 [Tnomanp kpyra, cekTopa, cerMmeHTa 1

54 [Tnomane kpyra, cekTopa, CerMeHTa 1

55 [Tnomanp kpyra, cekTopa, cermeHTa 1

56 [ToHATHE O NIBMKEHHUHU TUIOCKOCTH 1

57 [TapanensHbIi IEPEHOC, TTOBOPOT 1

58 [TapannenbHbIN IEPEHOC, TOBOPOT 1

59 [TapanensHbIi IEPEHOC, TTOBOPOT 1

60 [TapamiensHbIi IEpeHOC, TOBOPOT 1

61 [IpuMeHeHne TBMKCHUI MTPU PEIICHUN 3a/1a4 1
KonTponbnas padora Ne 5 "IIpaBunbHble

62 MHOTOYTOJBHUKU. OKPYKHOCTB. [IBMKeHUs 1
MJI0CKOCTH"

63 [ToBTropenue. M3mMepeHne reoMeTpuIeckKux 1
BeMYMH. TpeyroapHUKH.

64 IToBropenue. IlapamienbHble U 1
MePIEeHIUKYISIPHBIC TIPSIMBIC.
[ToBTropenue. OKPYKHOCTH U KPYT.

65 I'eomeTprueckne nocTpoeHusl. 1
VYTIBl B OKPYKHOCTH.

66 [ToBropenue. COOTHOMIEHHUS MEXTYy CTOPOHAMH U 1
yIIIaMHA TPEYroJIbHHKA.

67 IIpomexyTouHas aTTecTalus 1

68 [ToBTOpenue. BnimcanHble 1 ONHCAHHbBIE 1

OKPY’KHOCTHU MHOT'OYT'OJIbLHHUKOB.

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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