MUWHHUCTEPCTBO ITPOCBEIIEHUS POCCUMCKOM ®EJEPAIINN
MuHucTEepCTBO 00PA30BAHUA U MOJIOAEKHON MOTUTHKHA CBepAJI0BCKOH 00J1aCTH
YnpasJiienue oopazoBanus UpouTCcKOro MyHMIMNIAJBLHOTO 00pa30BaHuUs

MOY «®omunckasa OO

YTBEPXXIEH
Hupexrop MOY «®omunckas OOILLD»

JI.II. 3abonoTckux

IIpuxazom Ne 67-ox ot 09.09.20251

MoanuncaHo

3a00N0TCK undposoi

noAnncbHo:

NX ﬂ |-O6O B b 3a6onotckux Nlio60osb

MeTpoBHa

[ €TPOBHaQA fara: 2025.09.09

09:07:39 +05'00'
PABOYASA ITPOTPAMMA

(ID 8438128)

yueOHoro npeamerta «I'eomerpusi»

1u1st oOyyaromuxcst 7-9 KjaccoB

a. domuHa, 2025 r.



MNOACHUTEJBHASA 3AIINCKA

['eomeTpusi Kak OAMH M3 OCHOBHBIX pa3[elOB IIKOJbHOM MaTE€MaTHKH,
UMEIOIINIA CBOEH 1ENbl0 00€CTeunTh M3YyYeHUE CBOMCTB U pa3MEpoB QUIYp, UX
OTHOUIEHWI M B3aUMHOE pPACIOJIOKEHHE, ONHUPAECTCI Ha  JIOTHYECKYIO,
JIOKA3aTeJIbHYI0 JIMHUIO. LIeHHOCTh M3ydeHHs] T€OMETPUM Ha YPOBHE OCHOBHOIO
oO1rero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNUCS YUUTCS POBOJAUTD
JI0KA3aTEJIbHbBIEC PACCYXKIEHHUS, CTPOUTH JIOTUYECKUE YMO3AKIOUEHHUS, TOKAa3bIBATh
VUCTUHHBIE YTBEPXKICHHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIAUTH
pacCcykAeHuss «OT TPOTUBHOIO», OTJIWYaThb CBOWCTBA OT IMPHU3HAKOB,
(GOopMyIMpPOBATH OOPATHBIE YTBEPKICHUS.

BTopoil uenpi0 H3ydeHUsT TE€OMETPUU SIBIISIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA NpPHU PEUIEHUU KaK MATEMaTUYECKUX, TaK U IMPAKTUYECKHX 3aj1ad,
BCTpEYAIOUIMXCSI B peanbHOM ku3HU. OOydaromuiics JODKEH HAayYUThCs
ONPEJEIUTh F€OMETPUUYECKYIO (DUTYpy, ONMHUCATh CIOBAMH JAHHBIA YEPTEX WIH
PUCYHOK, HAUTH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJIMHY
ONTOBOJIOKOHHOTO KaOeysi wiu TpeOdyeMmble pa3Mephbl Tapaxa s aBTOMOOWJIS.
DTOMy COOTBETCTBYET BTOpAsi, BHIUUCIUTEIIbHAS JIUHUS B U3YYEHUU T€OMETPUHU.
[Ipu pemieHuun 3amay NPAKTUYECKOTO XapaKTepa OOyYarolUHCsS YYHUTCS CTPOUTh
MaTeMaTUYECKUE MOJICM  PEATbHBIX JKMU3HEHHBIX CHUTyallMd, MPOBOJIUTH
BBIYMCJIEHUS U OLICHUBATh aJICKBATHOCTH MOJYYEHHOTO PE3YJIbTATA.

Kpaiine BaxkHO TNOMYEPKUBATH CBS3M TEOMETPUU C JPYTUMHU YUEOHBIMU
peIMeTaMi, MOTUBUPOBATH MCIOJIB30BaTh OMPEACICHUS TEOMETPUIECKUX (PUTYD
U TIOHATHUM, JIEMOHCTPUPOBATH MPUMEHEHHE MOJYYCHHBIX YMEHHH B (usuke u
TEXHUKEe. OTH CBA3M Haubosiee SpPKO BUAHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckne CcoOTHOWEHUs», «Meron koopauHat» U «Teopema
[Tudaropar.

VYuebnsiii mnpeameTo «l'eoMeTpusi» BKIIOYAET CJEAYIOIIME OCHOBHBIE
paszensl conepxkanus: «l'eomerpuyeckue GUrypsl U Ux cBoMCTBay», «l3mepenue
r€OMETPUYECKUX  BEIIMYUH», «JleKkapToBbl KOOpAMHATHL Ha  IJIOCKOCTH,
«BekTops», «J[Bmkenus miockoctiy, «IIpeodpasoBanus mo100us».

Ha u3yuenue yuebnoro mpenmera «I'eomerpusi» orBonutcs 204 yaca: B 7
KJ1acce — 68 yacoB (2 yaca B HeJIeN0), B 8 kiacce — 68 yacoB (2 yaca B HEZIENIO), B
9 xnacce — 68 yacoB (2 yaca B HEJICIIIO).



COAEPXKXAHUE OBYUYEHUA
7 KUIIACC

HavaneHble noHsTusa reomerpun. Touka, mpsmMasi, OTPE30K, JIyd. Yo Bubl
yriaoB. BeprukaneHele M CMexHbIE yribel. buccektpuca yrma. Jlomanas,
MHOTOYTOJIbHUK. [lapajiensHOCTh U NEPIEHAUKYISIPHOCTD IPSIMBIX.

CumMerpuunble  ¢urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHH.
[IpuMepbl CUMMETPHUH B OKPYKAIOILEM MUPE.

OCHOBHBIE TIOCTPOEHHSI C MOMOIIBIO LUPKYJIS U JIMHEMKHU. TpeyronbHUK.
Bricorta, MmennaHna, OuccekTpuca, UX CBOHWCTBA.

PaBHOOEpeHHBIN M pPaBHOCTOPOHHUN  TpeyroiabHuUKU. HepaBeHCTBO
TPEYTOJIbHHUKA.

CBoiicTBa M MNpPU3HAKA PABHOOEAPEHHOIO TpeyrojibHUKa. llpu3Haku
PABEHCTBA TPEYTOJIbHUKOB.

CBolicTBa ¥ IPU3HAKHU NAapaJUIEIbHBIX NMPsAMBIX. CymMMa yIioB TPEYrOJIbHUKA.
Baeninue yrisl TpeyrojibHUKA.

[IpssMOyTONBHBIA  TPEYroabHUK. (CBOWCTBO MEIHWAHBI IPSAMOYTOJIBHOIO
TPEYTrOJbHHUKA,  MPOBEAEHHOM K  rumoreHy3e. Ilpu3Haku  paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpsIMOYTOIbHBIN TPEYrOJIbHUK € yIiIoM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYIOJIbBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema o OousibllieM yriie U OOJbLleH CTOpPOHE TPEYroJIbHUKA.
[leprieHIUKYIISIp ¥ HAKIOHHAS.

['eomeTprueckoe MeCcTO TO4YEK. buccekTpuca yria W CepeIUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK F€OMETPUYECKUE MECTA TOYEK.

OKpyXHOCTb W Kpyr, XOopAa M JUaMeTp, HUX CBoiicTBa. B3amMmHoe
pacIoNoKEHUE OKPYKHOCTU M npsMoi. KacarenbHas n cexkymas K OKpPYKHOCTH.
OKpyXHOCTb, BIHMCaHHas B Yyroj. BnucaHHas W oOnMcaHHas OKPY>KHOCTH
TPEYTOJIbHUKA.

8 KUIACC

YereipéxyronpHuku. [lapammenorpamm, €ro nmprusHaku U cBoMcTBa. YacTHbIE
Cllydau MapajuieiorpaMMoOB (TIPSIMOYTOJIBHUK, pOMO, KBapar), UX MPU3HAKU H
cBoiictBa. Tpameuusi, paBHOOOKasi Tpameuusi, €€ CBOWCTBA U MPHU3HAKHU.
[IpssMoyroJibHAs Tpaneuus.

Meron yaBoenust Mmeauansl. LlenTpanbHas cumMmerpusa. Teopema Daneca u
TEOpPEMA O IPOIOPLUUOHAIBHBIX OTPE3KAX.

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



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

CaoiicTBa mmiomaael reoMerpuueckux @uryp. @opMmynbl s IUIOIIAAN
TpPEYroJibHUKa, Mapajienorpamma, pom6a u Tpanenuu. OTHOIIEHHUE IUIONIAIeH
oA0OHBIX GUTYP.

Brruncnenne niuomaaend TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJIIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa mnpu pemeHUN
MPAKTUYECKUX 33/1a4.

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

BroucaHHble W IEHTpalbHBIE YTIbI, YrOJd MEXKIY KacaTEIbHOW M XOPIOM.
Yrael  Mexay XopaaMd M CeKyIIMMHM. BrucaHHble W ONUCaHHbBIC
YeThIPEXYTOJIbHUKHA. B3auMHOE pacnosiokeHne AByX OKpykHocTel. Kacanue
OKpy>kHOCTeH. OOI11I1e KacaTelIbHbIC K IBYyM OKPY>KHOCTSIM.

9 KIIACC

Cunyc, kocuHyc, TaHrenc yramoB or 0 go 180°.  OcHoBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO. DOPMYIIbl IPUBEACHUS.

Pemienne TtpeyrosbHukoB. TeopemMa KOCHHYCOB M TEOpEMa CHUHYCOB.
Pemienne mnpakTUYeCKUX 3a7ad4 C MCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nonoous. [logodue COOTBETCTBEHHBIX JJIEMEHTOB.

Teopema O NPOU3BEIECHUM OTPE3KOB XOPHA, TEOPEMBI O MPOU3BEACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBaJpaTe KacaTeIIbHOM.

Bektop, anuHa  (MOIyNnb)  BEKTOpa,  COHAINpPABIECHHBIE  BEKTOPHI,
MIPOTUBOIIOJIOKHO  HAIPABJIECHHBIE  BEKTOPBI,  KOJUIMHEAPHOCTb  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalUM HaJ BEKTOpaMu. Pa3nokeHue BEKTOpa MO JIBYM
HEKOJUIMHEAapHbIM BekTopaM. KoopauHaTtsel BekTopa. CKalIpHOE MPOU3BEACHUE
BEKTOPOB, IPUMEHEHHE JIJIS1 HAXOXKJACHUS IJIMH U YTJIOB.

JlexapToBbl KOOpAMHATHI HA IUIOCKOCTHU. Y PaBHEHUS NPSAIMOU U OKPYKHOCTH
B KOOpPJIMHATAX, IIEPECEUCHUE OKPYKHOCTEN M MPAMBIX. METOJ KOOPAUHAT U €ro
IIPUMEHEHHUE.

[IpaBwiibHBIE MHOTOYTOJNBHMKH. JlnmmHa okpyxHOCTH. I'panmycHas w
paguaHHas Mepa yIyia, BBIYMCIEHHE JUIMH Iyr OKpyXHocrteu. Ilnmomans kpyra,
CEKTOPA, CErMEHTA.

JIBUKEHMsI TUIOCKOCTM M BHYTPEHHUE CUMMETpPUM (QUIYp (dIeMEHTapHbIE
npenacrasienus). [lapamensHeiil nepenoc. IloBopor.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yabTaTbl OCBOEHUS MPOrpaMMbl ydyeOHOro Kypca
«I"'eomeTpus» XapaKTEpHU3yHOTCH:

1) naTpuoTHYecKoe BOCIMTAHHE:

IIPOSIBICHUEM HMHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCHUHUCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IMIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHHUI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHWHA U pean3alii ero
opaB, IMpPEICTaBICHUEM O MAaT€MaTHYECKMX OCHOBaX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, ABJIECHUH, MPOLEAYp Ipa’kIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXAEHUIO 3THUECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JIOCTH)KEHUN HAyKd, OCO3HAHHUEM Ba)KHOCTH
MOPAJIBHO-3THYECKUX MPUHLUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyA0OBO€E BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B pEIICHWM MPAKTUYECKUX 3a1ad
MAaTeMaTUYECKOW HAINPABICHHOCTH, OCO3HAHUEM Ba)XHOCTH MaTEMATHYECKOTO
o0pa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM IS YCNEIMHON NpodeccruOoHaIbHOM
JESTEIIbBHOCTH M Pa3BUTUEM HEOOXOIMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHHUEM MHANBUAYAIbHON TPAEKTOPUH 00pa30BaHuUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJIBHOMY U  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHW, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEeHHOCTH HAYYHOI'0 MO3HAHMSL:

OpUEHTalUuel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOILI U
o0miecTBa, MOHUMAHHEM MaTEeMaTHYECKON HayKuM Kak cdepbl UeI0BEUYECKOi
NEeATEIbHOCTH, TAaNoB €€ pa3BUTHA W 3HAYMMOCTH JJIA PA3BUTHUS LMBUIU3ALINH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH M MaT€MaTU4YECKON KYJIbTYpOH KakK CPEACTBOM
IIO3HAHWS MHpPA, OBJIAJEHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEIOBATEIbCKON
NEeSATEIbHOCTH;



6) ¢usuveckoe Bocnutanue, GopMHpPOBAHHE KYJILTYPbl 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(HOPMHPOBAHHOCTHIO HAaBBIKA pPehICKCUH, TMPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ MpaBa JPYroro 4eJoBeKa;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha NMPUMEHEHUE MaTeMaTHYeCKUX 3HAHUW IS PEIICHUS 3a/1ad
B 00JIaCTH COXPAHHOCTH OKPYXKAaloIIeH cpenapl, IIaHUPOBAHUS ITOCTYIIKOB U
OIICHKM HMX BO3MOXHBIX MOCJEICTBUN sl OKpY>KaroIed cpeabl, OCO3ZHAHUEM
100aIbHOTO XapaKTepa dKOJIOTHYECKUX MPOOJIEM U MyTEeH UX PelICHHUS;

8) ajanTanusa K U3MEHSAIOIIMMCS YCJIOBHAM COLUMAJIBLHOM M NMPHUPOIHON
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSAX HEOINPEIACIEHHOCTH, MOBBLIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4€pe3 MPAKTUUYECKYIO JIEITEIHbHOCTh, B TOM YHCIIC
YMEHHUE YUYUTHCS Yy JPYTrUX JIOJIeH, MpUOOpEeTaTh B COBMECTHON JESATEIbHOCTU
HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3 ONbITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpOBaTh WEH, MOHITHS, TUIIOTE3bl 00 O0OBEKTaX U SIBJICHUSAX, B TOM YHUCJTIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIIMTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, TUIaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYaIlMI0 KaK BBI30B, TPEOYIOIIUNA KOHTPMEpP, KOPPEKTHUPOBATH
MPUHUMAEMbIE pEIICHUs] U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINPEJMETHBIE PE3YJIbTATDI
ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YYeOHbIE 1eiiCTBUS

ba3oBble Jlornueckue AelcTBUA:

e BBIBJSATh U XapPaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHATUN, OTHOIICHUNW MEXIy TOHSATHSIMHU, (DOPMYyITHUpPOBATH
ONpEACICHUs]  TOHSITUWA, YCTAHABIMBATH  CYIIECTBEHHBIM  MpPU3HAK
KJaccupuKalii, OCHOBaHUS [Jisi OOOOIIEHWS W CPaBHEHHS, KPUTEPUU
MPOBOJIMMOTO AaHAJIN3A;

e BOCIpPUHUMATH, (OPMYIHPOBATH U  MPEOOPa3OBBIBATH  CYKIICHHUS:
YTBEPAUTEIbHBIE W OTPUIIATEIbHBIC, CAWHUYHBIC, YaCTHBIE W OOIIHeE,
YCJIOBHBIE;



BBISIBIIAITH ~ MAaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTtuBopedrss B (akTax, MTAHHBIX, HAOJNIOJACHUSIX U YTBEPKICHHSIX,
npemiaraTh KPUTEPUU ISl BBISIBJICHUST 3aKOHOMEPHOCTEH U MPOTHBOPEUHH;
JienaTh BBIBOJBI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIOUEHHH 110 aHATIOTUH;

pa30upaTh JO0Ka3aTeIbCTBA MAaTEMATHUYCCKUX YTBEPXKICHUU (TIPSMBIE U OT
MIPOTUBHOTO), TPOBOIUTH CAMOCTOATEILHO HECIIOKHBIC OKA3aTeIbCTBA
MaTeMaTU4YecKux (HakToB, BBICTpPAMBATh APTYMEHTAIMIO, MPUBOJUTH
IpUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CIoco0 pemieHus y4eOHOM 3amaud (CpaBHUBATh HECKOJIBKO
BAPDUAHTOB pEIICHUs, BbIOUpATh HauOoNee MNOAXOMAMMN C y4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTCPHUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEIOBATEIIbCKUNH WHCTPYMEHT IO3HAHUSA,
(bopMynaMpoBaTh BOMPOCHl, (UKCUPYIOIIME NPOTUBOPEUHE, MPOOIEMY,
CaMOCTOSATEIILHO YCTAaHABIIMBaTh KMCKOMOE W JlaHHOE, (OPMHPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIIAI0, MHCHHE;

MPOBOJUTh MO CAaMOCTOSATEIHLHO COCTAaBJICHHOMY TIUIaHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTHYECKOro 00bhEeKTa, 3aBUCUMOCTEN 0OBEKTOB MEXTY COOOI;
CaMOCTOSITENIbHO (OPMYJIUPOBATH OOOOIIEHHS W BBIBOJBI MO pe3yJbTaTam
MPOBENEHHOTO HAOJIIONCHUS, HWCCIEAOBAHMS, OIICHUBATH JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKKE BBIIBUTATh
TIPEATOJIOKEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSX.

Pabora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTh HWHGOpPMAIUMH, JTaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHUs 3a4a4u;

BBIOMpATh, aHAIM3UPOBATH, CUCTEMATU3UPOBATH U HHTEPIPETUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUAOB U (OPM IIPEICTABIICHUS,

BbIOMpaTh (GOpMY MpeACTaBiIeHUs HMHPOPMALMH U UIUTFOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JIuarpaMMamH, WHOM Tpadukod u uX
KOMOMHAIIUSIMU;

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

KoMMyHMKaTHBHBIE YHMBEPCAJIbHbIC YUeOHbIe NeCTBHA:

BOCIPUHUMATh U (POPMYITUPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBHSIMHU
U LEJSIMH OOIIEHUs, ICHO, TOYHO, TPAMOTHO BbIpaXaTh CBOIO TOUYKY 3PEHHUS



B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJIy PELICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJyYE€HHBIN pPe3yJIbTaT;

B X07ie 00CYX/IeHHUs 3aJ]aBaTh BOIPOCHI M0 CYIIECTBY OOCY>KIaeMOW TEMBI,
npo0JIeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICIICHHbIE HA MTOUCK
pelIeHus, COIMOCTaBISATh CBOM CYXIEHUA C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JMaNiora, OOHApY>KHMBAaTh pa3Myue M CXOJCTBO IMO3ULMUH, B
KOPPEKTHOI Gopme popMyTupoBaTh pa3HOIIACHS, CBOM BO3PAKCHHUS,
MPEICTABIIATD PE3yNIbTAThI penieHus 3a/lauu, HKCIIEPUMEHTA,
UCCJIEIOBAHUS, TPOEKTA, CAMOCTOATENLHO BEIOUPATh (hOpMAT BBICTYIUICHUS
c yu€TOM 3aj1a4 NIpe3eHTAlUU U OCOOCHHOCTEN ayAUTOPUH;

MOHUMATh U UCIOJIb30BaTh MPEUMYILECTBA KOMaHAHONW U MHIWBUIyaIbHOU
paboTHI MPHU pElICHUN YUeOHBIX MaTEeMaTUYECKHUX 3a/1aY;

IIPUHUMATh LEJIb COBMECTHOM JAESITEIBHOCTH, IUIAHUPOBATH OPTraHU3ALUIO
COBMECTHOI paboThbl, pachpeneiasTh BUAbl pabOT, JIOroBapUBaThCH,
o0CyXaTh MPOLIECC U Pe3yabTaT pabOThl, 0000IIaTh MHEHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TIpymnmnoBbIX (¢Gopmax padoTel (0OCyxkaeHus, OOMEeH
MHEHHUSMH, MO3TOBBIC IITYPMbI U JPYTHE), BBITIOJIHATH CBOIO YaCcTh PaOOThI
U KOODJWHHUPOBATH CBOWU JEUCTBUS C JPYrMMH 4YI€HAMHU KOMAaH]IbI,
OLICHMBATh KAu€CTBO CBOEr0 BKJaJa B OOWIMKA MPOAYKT IO KPUTEPUSIM,
c(hOpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.

PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJTOPUTM pEelIeHMs 3afadd (WM ero
4acTh), BBIOMpaTh CHOCOO pelIeHus ¢ Y4ETOM HMMEIOIIUXCS PECypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHpOBaTb M KOPPEKTHUPOBATH
BAapUAHTHI pEeUICHUN C YYETOM HOBOM MH(OpMAIUH.

CﬂMOKOHTpOJIb, IMOIMOHAJIbHbINA HHTEJLJIEKT:

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

MPEABUIETh TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTH IPH PEILICHUH 3a]1a4H,
BHOCHUTb KOPPEKTUBBI B JESATEILHOCTh HAa OCHOBE HOBBIX OOCTOSITENIHCTB,
HalICHHBIX OIIMOOK, BBISIBICHHBIX TPYJHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA AEATEIBHOCTH IOCTABICHHOU LIENH U
YCIIOBUSIM, OOBSCHATh NMPUYUHBI JOCTHXKEHUS WM HEIOCTHXKEHUS LEIH,
HaXOAUTh OIIHUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyueHuss B 7 kJilacce OOYYalOIIMICS TMOJIYYUT CIICIYIOIINE
MIPEMETHBIE PE3YJIHTATHI:

Pacrio3HaBaTh W3ydeHHBIE TEOMETpPHUYECKHE (UTYpBI, OMNpEneisaTh UuX
B3aMMHOE PACIOJIOKEHUE, H300pakaTh TEOMETPUUYECKHE (PHUTYpHI, BBITOIHATH
YEpTEKU M0 YCIOBUIO 3amaud. M3mepsaTe JMHEWHBIE W YIJIOBBIC BEIIMYHUHBL.
Pemats 3a1aun Ha BBIYUCIICHUE IUIMH OTPE3KOB Y BEJIMYKH YIJIOB.

Henate TpyOyl0 OIICHKY JIMHEHHBIX W YIJIOBBIX BEJIMYMH IPEIMETOB B
peanbHOM JKM3HM, pPa3MEPOB MPUPOAHBIX OOBEKTOB. Pasznuuarh pa3mepbl ITHX
O0OBEKTOB IO MOPSIAKY BETUYUHBI.

CTpouTh 4epTekKU K TCOMETPUUECKUM 3a/1a4aM.

[Tonb30BaThCs NPU3HAKAMUA PABEHCTBA TPEYTOJbHUKOB, HCIIOJb30BATh
MIPU3HAKU U CBOMCTBA PAaBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUH 3a/1a4.

[IpoBOINUTH JTOTHYECKUE PACCYXKICHUS C HUCIOJIB30BAHUEM T'€OMETPUYECKHUX
TEOPEM.

[Tonb30BaThCs NPU3HAKAMU PABEHCTBA IMPSIMOYTOJIbHBIX TPEYTOJIBHUKOB,
CBOMCTBOM  MEIHWaHbl, NPOBEAEHHOM K  THUIOTEHY3€  MOPSAMOYTOJBHOIO
TPEYTrOJIbHUKA, B PEIICHUN T€OMETPUUECKUX 3a]1a4.

OnpenensiTe NapajyiebHOCTh MPSIMBIX C TOMOIIBIO YTJIOB, KOTOpPhIE 00pazyeT
C HUMHM cekymas. OnpeaensaTh MapayieIbHOCTh NPSMbBIX C MOMOIIBIO PABEHCTBA
PACCTOSIHUAN OT TOYEK OJHOM IPSMOU J0 TOUEK APYTrOU MPSIMOM.

Pemiats 3amaun Ha KiteTyaToi Oymare.

[IpoBOANTH BBIYUCICHUS M HAXOJIWUTh YHUCJIOBbIE U OYKBEHHBIE 3HAYCHUS
VIJIOB B TEOMETPUUYECKHMX 3aJayax C HCHOJb30BAHHEM CYMMBI  YTJIOB
TPEYTOJLHUKOB M MHOTOYTOJIbBHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IMpHU
MEPECEYEHNH [IBYX IApaJUICIbHBIX MPSAMBIX CeKyuled. Pemare mpakTthueckue
3aJ1a4d Ha HAXO0KJIECHUE YIJIOB.

Brnagete NOHSATHEM TE€OMETPUUYECKOTO MECTa TOYEK. YMETh ONpPEACsAThH
OMCCEKTPUCY yIJIa U CePEIUHHBIN MEPICHINKYIISIP K OTPE3KY KaK reOMeTPUUYECKUe
MeCTa TOYEK.

@opMynUpOBaTh ONPEAECICHUS OKPYKHOCTH M Kpyra, XOpAbl U JHAMETpa
OKPY>KHOCTH, TI0JIb30BaThCS UX CBOWCTBAMH. ¥ METh MPUMEHATH 3T CBOMCTBA IIPHU
pelUIEHNH 3a1a4.

Brnagete MoHATHEM ONMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETH
HaxoauTh €€ meHtp. [lomp3oBaThes (akTamMum O TOM, YTO OMCCEKTPUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAOTCS B OJHOM TOYKE, W O TOM, YTO CEPEAUHHBIC
MEPIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAOTCSA B OJHOM TOUKE.

Brnaners moHATHEM KacaTeabHOM K OKPYKHOCTH, MOJIB30BATHCS TEOPEMOU O
MEPIEHANKYJISIPHOCTH KacaTeIbHOM U Paanyca, MPOBEAEHHOTO K TOYKE KaCaHHUS.



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

[IpoBOANTE OCHOBHBIE T€OMETPUYECKUE TTOCTPOCHHUS C IIOMOIIBIO LIUPKYJIS U
JIMHENKHU.

K koHmy oOydyenus B 8 kiacce oOydaromuiics IOJIYyYUT CIEIYIOIINE
IIPEAMETHBIE PE3YIILTATHI:

PacniosHaBaTh OCHOBHBIE BHJABI YETBIPEXYTOJIBHUKOB, MX 3JIEMEHTHI,
II0JIB30BATHCS UX CBOMCTBAMU IIPU PEUICHUH T€OMETPUYECKUX 3a/1a4.

[TpuMeHATh CBOMCTBA TOUKHM NEPECEUEHMs MEIUaH TPEyroybHHKa (LEHTpa
Macc) B pEIICHUH 3ajay.

Bianets moHsATHEM CpeHEN JIMHUM TPEYTOJbHHUKA W TPAaNEUWd, MIPUMEHATD
X CBOMCTBA NPHU pEHICHWH TreoMeTpuyeckux 3anad. [lomp3oBaTbes TeopeMon
dasieca ¥ TEOPEMOM O MPONOPLUUOHAIBHBIX OTPE3KaX, IPUMEHATh UX I PELICHUS
IIPAKTUYECKUX 3a/1a4.

[IpuMeHsATh NpU3HAKK MOAO0US TPEYTOJIbHUKOB B PEIIEHUH T€OMETPUUECKUX
3a1ad.

[Tonb3oBaTecs Teopemoir Iludaropa ans pemieHUsT TE€OMETPUUYECKUX U
npakTUYecKux 3aaad. CTpPOUTh MaTEMaTHYECKYI0 MOJEIb B IPAKTHYECKHUX
3a/1a4ax, CaMOCTOSATEIIbHO JeIaTh YePTEXK U HAXOAUTh COOTBETCTBYIOIIUE JUTUHBI.

Brnanerp NOHATMAMM CHHYyCa, KOCHMHYCA M TaHI€HCa OCTpPOro yria
MPSAMOYTOJIBHOTO TpEYroibHUKa. [101630BaThCs STUMH MOHATHIMU I PELICHUS
IIPAKTUYECKUX 3a]1a4.

Bbruncnsate (pa3nuuHbiMUA crioco0aMu) IUIOUIaAb TPEYroJbHUKA U IUIOLIAAN
MHOTOYTOJBHBIX  GuUryp (MONB3ysCh, TIE HEOOXOAUMO, KAIbKYJIATOPOM).
[IprMEHATH MOyYEHHBIE YMEHHUS B IPAKTUUECKUX 33/1a4ax.

Brnanerp NOHATHUSMM BIMCAHHOTO W LEHTPAJIBHOIO YIVIA, HMCIOJIB30BATH
TEOPEMBI O BIIMCAHHBIX yriax, yriax MEXAy XOpAaMH (CEKYIIMMH) U YIJIe MEXIY
KacaTeJIbHOM Y XOPJIOU MPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

Brnagers moHATHEM ONMCAHHOIO YETHIPEXYTOJbHUKA, IPUMEHSITH CBOKWCTBA
OMMCAHHOTO YEThIPEXYTOJIbHUKA MPU PELICHUH 3aa4.

[IpyMeHATh MONYyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTHh MATEMATUYECKHE
MOJENH U1 3a1a4 PEATBHON KU3HU U NPOBOAUTH COOTBETCTBYIOIINE BHIYMCIICHUS
C TNpPUMEHEHHEM TMOJ00Us W TPUTOHOMETPUHU (TIOJB3YsCh, TAE HEOOXOAMMO,
KJIBKYJISITOPOM).

K koHmy oOydyeHus B 9 kiacce oOydaromMiics IOJIYYHUT CIEIYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

3HaTh TPUTOHOMETpPUYECKHE (YHKIUU OCTPBIX YIJIOB, HAXOAUTh C HX
NOMOILBIO PAa3JIMYHBbIE 3JEMEHTHl MPSMOYTOJBHOTO TPEYroNbHUKA («pelmeHue



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

[Tonp30BaTbes (hopMmynamu MPUBEACHHUS U OCHOBHBIM TPUTOHOMETPHYECKUM
TOXJIECTBOM JUII HAXOXJICHHMSI COOTHOIICHUM MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMMU.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JUII HAXO0XKACHUS Pa3JIUYHbIX
AJIIEMEHTOB TPEYTOJbHUKA ((PEIICHWE TPEYTOJIbHUKOBY»), MPUMEHATh HX MpHU
pELIEHUU TEOMETPUUECKUX 3a1a4.

Bnagerp moHsTHsIMM  npeoOpa3oBaHMs  MOAOOMS, COOTBETCTBEHHBIX
3JIEMEHTOB MOJA00HBIX Guryp. [lonb3oBarbest cBOWCTBaMU 110100MS TPOU3BOJIBHBIX
¢uryp, ymeTb BBIUKCIATH JJIMHBI W HAaXOAUTh YIJIbI Yy MOAOOHBIX (Uryp.
[IpumeHsATh cBoiicTBa MOAOOMS B MPAKTHYECKUX 3aJadax. YMEThb NPHUBOJUTH
IpUMEpPBI TOI0OHBIX (PUTYP B OKPYIKAIOIIEM MUDE.

Ilonp30BaThCA TEOpEMaMU O IPOU3BEIECHUU OTPE3KOB XOPJ, O MPOU3BEICHUU
OTPE3KOB CEKYIIUX, O KBaIpaTe KacaTeIbHOM.

[Tonb30BaThCA BEKTOPAMH, MOHMMATh MX TE€OMETPUYECKUA M (PU3HYECKUI
CMBIC]I, MPUMEHATh HUX B PEUICHUU TEOMETPUUYECKUX W (PHU3MYECKUX 3ajad.
[IpuMEHATH CKaJSIPHOE NPOU3BEAEHNE BEKTOPOB ISl HAXOXKIAEHUS UIMH U YTIIOB.

Ilonp30BaTbCd METOAOM KOOPAMHAT HA IIJIOCKOCTH, IIPUMEHSATH €ro B
pELIEHNN T€OMETPUYECKUX U MPAKTUYECKHUX 3a7a4.

Bianerp MOHATUSAMH NMPAaBUJIBHOTO MHOTOYTOJIBHHKA, JUIMHBI OKPYKHOCTH,
JUIMHBI YT OKPY’KHOCTH W PaJMaHHON MEphl yria, yMETh BBIYMCIATH ILIOIIAb
Kpyra ¥ ero yacreu. IIpuMeHsaTh 1oy4YeHHbIE YMEHHMS B IIPAKTUYECKUX 3a/1a4aXx.

Haxoauts ocu (WM LEHTPBI) CUMMETpUM (UTYp, NPUMEHSATH JABMXKEHUS
IJIOCKOCTU B MPOCTEUIINX CITydasiX.

[IprMEHATh MONYyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTH MATEMATUYECKHE
MOJENH U1 3a1a4 PEATBHOU KU3HU U NPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS
C TPUMEHEHHEM IMOA00OMS M TPUTOHOMETPUYECKUX (PYHKIMH (MOJB3YSCh, TIE
HEO0O0XO0IMMO, KAJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudpoBbie
Ne /o P Konrpoabnbie IIpakruueckue (mudpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcebl
[Ipocretimme reoMmerpudeckrue GUrypsl u
1 Hf cBoiicTBa. M3me epHI/Ie reOMj; I/I}‘,IpeCKI/IX 14 bubmmorexa [OK
’ p p https://m.edsoo.ru/7f415¢e2e
BEJIMYMH
bu6mmoreka [IOK
2 Tpeyrobimku 22 ! https://m.edsoo.ru/7f415e2e
3 [TapamtensHble psIMBbIE, CyMMa YIJI0B 14 | bubnnorexa [HOK
TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OxkpyxHOCTh U KpyT. ['eomeTpuueckue 14 | bubnnoreka [JOK
IIOCTPOCHUS https://m.edsoo.ru/7f415e2e
bu6mmoreka [JOK
I 7 4 1
> OBTOpEHHUE, 0000IeHHE 3HAHNI https://m.edsoo.ru/7f415¢e2e
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 0




8 KUIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ae/ioB U TeM nupposbie
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
bubmuoreka [JOK
1 q & 12 1
CTRIPEXYTOTBHHIH https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 MPOMOPLUOHANIBHBIX OTPE3Kax, MOA0OHBIE 15 1 bubnmorexa LIOK
ponopn P - 11OA https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKU
ITnomane. HaxoxaeHue miomanen
3 TPEYroJbHUKOB U MHOTOYT'OJIBHBIX (hUT 14 1 bubmmorexa [OK
peyr T P https://m.edsoo.ru/7f417e18
[Tnomaan moxoOHBIX Guryp
4 Teopema [Iudaropa n Hauana 10 | bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTU. Bricannsie u
5 OIMCAHHBIE YETBIPEX YT OJIbHUKH. 13 | bubnuoreka [IOK
KacarenbHble k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEH
bu6mmoreka [JOK
6 IT 600 i 4 1
OBTOPCHHUE, ODODIICHHE SHAHMH https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0




9 KUIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHMe pa3aeioB U TeM undposbie
Ne n/m P Konrpoabnbsie IIpakrHyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 | Bu6mumoteka LJOK
CUHYCOB. PenieHue TpeyroabHIUKOB https://m.edsoo.ru/7f41al2c
) [IpeobpazoBanue mogodus. Merpuueckue 10 | bubanorexa [JOK
COOTHOIIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al12c
bub K
3 BexkTopsl 12 1 uommoreka 110
https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPJIMHATHI HA TJIOCKOCTH 9 1 bubmmorexa [TOK
P P https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJIBHUKHU. [[THA
5 05 HOCTH | TIJIO yel; b Kpyra 8 8 bubmmorexa [TOK
Pyx m HU pyra. https://m.edsoo.ru/7f41al2c¢
Brruncnenue momiaaeit
bu6nunorexa LIOK
6 6
JBIKEHHS II0CKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHnue, 06001IeHNE, cCCTeMaTH3allUs 7 ’ bu6nmorexa LIOK
3HaHUH https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0




ITOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KosnuyectBo yacos DJIEeKTPOHHbBIE
Ne T uudposbie
€Ma ypoka KonTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
N Bbu6mmoteka [JOK
1 [Ipocreiinye reoMeTpruuecKue 0ObEKThI 1 1
https://m.edso00.ru/8866b724
bubnuoreka [IOK
2 MHOroyroiabHuK, JoMaHas 1 1
https://m.edso00.ru/8866¢cbba
bubnuoreka [IOK
3 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1 1
https://m.eds00.ru/8866¢5c0
bubnuoreka [IOK
4 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1 1
https://m.eds00.ru/8866c7be
5 CMexHbIe U BEPTUKAJIbHBIE YTJIbI 1
6 CMexHbIE U BEPTUKAJIBHBIE YIJIBI 1
7 CMexHbIe U BEPTUKAJIbHBIE YTJIbI 1
8 CMexHbIE U BEPTUKAJIBHBIE YIJIBI 1
9 H3MepeHne TMHENHBIX U YTIIOBbIX BEJIUYUH, |
BBIUHCIICHHE OTPE3KOB U YIJIOB
10 W3mepenune TMHENHBIX U YTIOBBIX BEJINYMH, | bubmuoreka [IOK
BBIYHCIICHHE OTPE3KOB U YIJIOB https://m.edsoo.ru/8866c3ea
1 N3mepenne JINHEWHBIX U YTJIOBBIX BEJIMYNH, |
BBIUHCIIEHHE OTPE3KOB U YIJIOB
12 N3mepenne INHEWHBIX U YTJIOBBIX BEJIMYNH, |
BBIUHCIICHHE OTPE3KOB U YTIJIOB
13 [lepumerp u miomaas GUryp, COCTaBICHHBIX U3 1




IpAMOYI'OJIBHUKOB

[lepumeTp u momaas GUryp, COCTaBICHHBIX U3

14 IPSIMOYTOJIBHUKOB
15 [TonsATHE O paBHBIX TPEYIOJbHUKAX U IIEPBUYHBIE bubnuoreka [JOK
MPEJCTaBICHUS O PaBHBIX (PUTYpax https://m.edsoo.ru/8866ce80
16 Tpu nnpru3Haka paBeHCTBA TPEYTOJILHUKOB bubamorexa LIOK
https://m.edsoo.ru/8866d1fa
17 Tpu npru3Haka paBeHCTBA TPEYTOJIBHUKOB bubmmorexa LIOK
https://m.edsoo.ru/8866d34e
18 Tpu npr3Haka paBeHCTBA TPEYTOJILHUKOB bubmorexa LIOK
https://m.edsoo.ru/8866e01e
19 Tpu npr3Haka paBeHCTBA TPEYTOJILHUKOB
20 Tpu npusHaka paBeHCTBA TPEYTOJIbHUKOB
21 Tpu npusHaka paBeHCTBA TPEYTOJIbHUKOB buomorexa LIOK
https://m.edsoo.ru/8866e88e
2 [Ipu3Haky paBeHCTBA NMPSMOYTOJIBHBIX
TPEYroJIbHUKOB
7 [Ipu3Haky paBeHCTBA MPSAMOYTOJIBHBIX
TPEYTrOJIbHUKOB
24 CBOICTBO MeIMaHBI TPSIMOYTOJILHOTO bubmuoreka [IOK
TPEYroJIbHUKA, IPOBENEHHOMN K TUIIOTEHY3€ https://m.edsoo.ru/8866e9ec
75 CBOMCTBO MeIMaHBI IPSIMOYTOJIBHOTO
TpEyroJIbHUKA, IPOBEAEHHON K TUIIOTEHY3¢€
26 PaBHOGeipeHHBIE 1 PABHOCTOPOHHUE bubmuorexa [IOK
TPEYrOJIbHUKHA https://m.edso0o.ru/8866d6fa
7 [Tpu3Haku u cBOKCTBA paBHOOEIPEHHOTO bu6mmoreka [JOK
TpEeYroiabHuKa https://m.edsoo.ru/8866d880
28 [Ipu3Haky u cBOMCTBAa paBHOOEAPEHHOTO bu6muoreka [IOK




TpEeYroJbHUKa

[Tpu3Haku ¥ CBOICTBAa paBHOOEAPEHHOTO

https://m.edsoo.ru/8866d880
bubnunorexa LIOK

29 TPEYrOJIbHUKA https://m.edso00.ru/8866e26¢
30 HepasencrBa B reomerpun
31 HepaBencrtBa B reomerpuu bubmmorexa OK
https://m.edsoo.ru/8866e3a2
32 HepaBenctBa B reomerpuu
33 HepasenctBa B reomerpuu
34 [IpsimoyronbHbIN TpeyroyibHUK ¢ yrioM B 30° bubmmorexa [TOK
https://m.eds00.ru/8866eb22
35 [IpsimoyronbHbIN TpeyroyibHUK ¢ yrioM B 30°
36 KonTponbnas pabota no teme "TpeyronbHuku" bubmmorera [JOK
https://m.edsoo.ru/8866ecbc
37 [TapannenbHble npsiMbIE, UX CBONCTBA bubmorexa HOK
https://m.edso00.ru/8866ef64
38 [Tarelit noctynat EBkinaa
HakpecT nexaiiue, COOTBETCTBEHHBIE U
39 OJTHOCTOPOHHHE YTJIbI, 00pa30BaHHbIE TIPU bubmorexa HOK
NIEPECEUEHUH MMAPAJUIENBbHBIX MPSMBIX CEKYIIEH hitps://m.edsoo.ru/SB66/U86
HakpecT nexaiiue, COOTBETCTBEHHBIE U
40 OJIHOCTOPOHHUE YTJIbI, 00pa30BaHHbIE TPU
NepeceyeHn ! MapaiebHbIX MPSMBIX CEKYyILIEi
HakpecT nexanue, COOTBETCTBEHHBIE U
41 OJIHOCTOPOHHUE YTJIbI, 00pa30BaHHbIE TPU
NepeceyeHn | MapaiebHbIX MPSMBIX CEKYyIIEei
HakpecT nexanue, COOTBETCTBEHHBIE U
42 OJTHOCTOPOHHHE YTJIbI, 00pa30BaHHbIE TIPU

NEepeCCUCHUH MapAJUICTIbHBIX ITPAMBIX cexymeﬁ




HaKpCCT JICXKaue, COOTBETCTBCHHBIC U

43 OJTHOCTOPOHHUE YTJIbI, 00pa30BaHHBIC ITPU bubmmorexa [TOK
. https://m.edsoo.ru/8866f3b0
MepeceyeHNH NapajlyIeIbHBIX MPSIMBIX CEKYIICH
[Ipu3HaK napaienbHOCTH MPSMBIX Yepe3
44 PaBEHCTBO PACCTOAHUHN OT TOUEK OJHOU MpsIMOM
JI0 BTOPOU MpsiMOM
[Ipu3Hak napajiieIbHOCTU MPSMBIX Yepe3
45 PaBEHCTBO PACCTOSAHUHN OT TOUEK OJHOM MPsMOM
JI0 BTOPOU mpsiMOi
46 CymMma yriioB TpeyrojibHUKa bubmorexa LIOK
https://m.eds00.ru/8866f630
47 CyMMa yriioB TpeyrojibHUKa bubmorexa [IOK
https://m.edso00.ru/8866f8ba
48 Bueminue yriibl TpeyrojibHUKa bubmmorexa [TOK
https://m.edsoo.ru/8866fa5e
49 Bueminue yrisl TpeyroiabHUKa
50 KonTponbnas padora no teme "IlapannensHbie bubmuoreka [IOK
MpsIMBIE, CYMMa YTJIOB TPEYroJibHUKA" https://m.edsoo.ru/8866fe6e
51 OKpy’>KHOCTb, XOP/IbI M TUAMETP, UX CBOICTBA bubmmorexa LIOK
https://m.edso00.ru/88670800
bubmuoreka [JOK
32 Kacatenbhas & okpykHocti https://m.edsofru/88670e9a
53 OKpy>XHOCTb, BIIHCAHHAS B yTOJI
54 OKpy’KHOCTb, BIIUCAHHAS B YIOJ
bubnuotexa [JOK
55 [Tonsitue o I'MT, npumeHeHue B 3aa4ax hitps://m.c dsoclfru 188670136
56 [Tonsitue o I'MT, npumeHeHue B 3aa4ax bubmmorexa TIOK

https://m.edsoo.ru/88670508




buccektpuca u cepelMHHBIN EPIEHAUKYISIP KaK

57 1
F€OMETPUUYECKHE MECTA TOUYEK
58 OKpY>KHOCTb, ONMCaHHAs OKOJIO TPEYTOJIbHUKA 1 bubmorexa HOK
https://m.edso0.ru/88670a62
59 OKpy>XHOCTb, OIIMCAHHAsA OKOJIO TPEYTOJIbHUKA 1
60 OKpY>KHOCTb, BIIMCAHHAS B TPEYTOJIbHUK 1 bubmmorexa [IOK
https://m.edsoo0.ru/8867103e
61 OKpy>KHOCTb, BIIUCAHHAS B TPEYTOJIbHUK 1
. bubnnoreka [JOK
62 [Ipocreiimne 3ajaun Ha MOCTPOEHUE 1 https://m.edsocL).Iru/88671 188
63 [Ipocreitmue 3a1aun Ha TOCTPOEHUE 1 bubmorexa [IOK
https://m.edsoo.ru/886712d2
64 Kontponbnas padota no teme "OKpyKHOCTb U | bubnnorexa [JOK
Kpyr. 'eomeTrpuueckue nocTpoeHus" https://m.eds00.ru/88671462
65 IToBTOpenue u 06001IeHNE 3HAHUN OCHOBHBIX 1 bubmuoreka [IOK
MOHATUH U METOJIOB Kypca 7 Kiiacca https://m.edsoo.ru/886715b6
66 HroroBas koHTpoNbHas paboTa 1 ngg;;fg;gg};gmmec
67 [ToBTOpeHMe U 06001IeHNE 3HAHUN OCHOBHBIX 1
MOHATUN U METOJI0B Kypca 7 Kiiacca
68 [ToBTOpEeHne u 0600611IeHNE 3HAHUI OCHOBHBIX | bubmmnoreka HOK
MOHSTUI U METOJIOB Kypca 7 Kiiacca https://m.edsoo.ru/886719bc
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




8 KUIACC

KoanuyecTBo 4acoB DJIeKTPOHHbBIE
Ne uugposbie
Tema ypoka Konrpoabnsie IIpakrHyeckue
n/n Bcero o0pa3zoBaTte/ibHbIE
padoThI padoThI
pecypchl
1 ITapanaenorpamm, ero MpuU3HaKU U CBOMCTBA 1 bubmorexa LOK
P p ’ p https://m.edso00.ru/88671af2
. bubnuorexa [IOK
2 [Tapannenorpamm, ero Mpu3HAKUd U CBOHCTBA 1
https://m.edso00.ru/88671cal
. bubmuoreka [{OK
3 [Tapannenorpamm, ero MpU3HAKUA U CBOMCTBA 1
https://m.edso0o0.ru/88671cal
YacTtHble cayyan mapaienorpaMMoB
4 (IpsIMOYTOJILHUK, pOMO, KBapaT), UX MPU3HAKH U 1 bubmorexa HOK
pu yr - P ’ Apat), p https://m.eds0o.ru/8867 1dea
CBOICTBa
YacTHbIe ciy4yad mapaaieiorpaMMoB
5 (mpsimo onﬁm( (I))M6 KBa, l:)aT) WX TIPU3HAKH U 1 bubmorexa HOK
PAMOYT » POMOD, KBazpat), X 1p https://m.eds00.ru/8867 120
CBOMCTBa
YacTtHbIe ciydau mapauieiorpaMMoB
6 (IpsAMOYTOJIBHUK, POMO, KBaIpaT), UX MPU3HAKU U 1 bbmmorexa [TOK
PAMOYE » POMD, KBAJpaT), X 1ip hitps://m.eds00.ru/8867209c
CBOMCTBa
bu6mmoreka IIOK
7 Tpare 1
patietis hitps://m.edsoo.ru/88672358
8 PaBHOOOKAs ¥ IPAMOYTOIBLHAS TPAMEINH 1 bubmmorexa TOK
PAMOYT paten hitps://m.edso0o.ru/8867252¢
9 PaBHOOOKAs 1 IPAMOYTOIBLHAS TPAMIEINH 1 bubmmorexa TIOK
PAMOYT paten hitps://m.eds0o.ru/88672858
b K
10 Meroa yaBoeHUs: MEIUAHbI 1 nGmroTexa O

https://m.edsoo.ru/88672b14




bub6nmoreka [IOK

H Henrparerast ciumveTpis https://m.edsoo.ru/8$8672b14
12 KonrponsHas pabora o teme bubmunoreka [IOK
"YeTbIpEXyroJpHUKN" https://m.edsoo.ru/88672c9a
13 Teopema Paneca u Teopema o bubmmoreka [JOK
MPOTIOPLIMOHAIBHBIX OTPE3KAX https://m.edsoo.ru/8867337a
14 CpenHsisi TMHUS TPEYroJIbHUKA bubmmorexa [IOK
https://m.edso0.ru/88672e0c
15 Cpenusiga nuHus TPEYroJibHUKA bubmorexa HOK
https://m.edso00.ru/88672138
16 Tpaneuus, e€ cpeaHssa TUHUS Bubmiorexa OK
https://m.eds00.ru/88672358
17 Tpaneuus, €€ cpeaHssa TUHUSA bubnnorexa [IOK
https://m.edso00.ru/88673064
18 [IponoprimoHanbHbIE OTPE3KH bubmmorexa LIOK
https://m.eds00.ru/88673794
19 [IponoprimoHanbHbIE OTPE3KH brbmmorexa [TOK
https://m.eds00.ru/88673794
20 IMenTp Macc B TpEYroJbHUKE bubamoreka LOK
https://m.edsoo.ru/886738fc
bubmmnoreka HOK
21 Tono0ute Tpeyrom,HiKM https://m.edsofru/88673a78
22 Tpu npusHaka nogo0us TPEyroJIbHUKOB bubmmorexa [IOK
https://m.edsoo.ru/88673bae
23 Tpu npusHaka nogo0us TPEyroJbHUKOB bubmmorexa LIOK
https://m.edsoo.ru/88673d52
24 Tpu npusHaka nogo0us TPeyroJbHUKOB bubmmorexa LIOK
https://m.edsoo.ru/8867400e
25 Tpu npusHaka nogo0us TPEYroJIbHUKOB




[Ipumenenue moaooust Npu perieHuH

26
MPaKTUYECKUX 3a/1a4
7 KonTponbhas pabora no teme "IlogoOHble bubmmoreka [JOK
TPEYroJbHUKH" https://m.edsoo.ru/8867445a
28 CBoiicTBa TUIONIAACH T€OMETPHUICCKUX PUTYD bubmmorexa [IOK
https://m.edsoo.ru/886745fe
79 @®opMmyIbl 1)1 IJI0LAAN TPEYTOIbHUKA, Bu6mmoteka [JOK
rnapajuiesiorpamMmma https://m.eds00.ru/88674860
30 @opMyIIbI IS IUIOIIAINA TPEYTOJIBHUKA, bubnuoreka [IOK
rnapajuiesiorpaMmma https://m.edsoo.ru/88674a22
31 @opMyIibl 1JIs IUIOIIAIA TPEYTOJIbHUKA, Bbu6motreka [JOK
napajuiesiorpaMmma https://m.edsoo.ru/88674a22
1 ®opMmyIbl 1)1 IIIOLAAN TPEYTOIbHHKA, Bbu6motreka [JOK
rnapajuiesiorpaMmma https://m.eds00.ru/88675288
13 ®opMmyIbl 1)1 IIIOLIAAN TPEYTOIbHUKA, bubmuorexa [IOK
rnapajuiesiorpaMmma https://m.eds00.ru/8867542c
34 Brruncnenue miuomaaei caokHbeIX GUTyp bubmmorexa [TOK
https://m.edso00.ru/88674e78
35 [Tnomanu duryp Ha kieryaToit Oymare ngg;ifg;gg};g 67473
36 [Tnomaau no1oOHBIX GUryp
37 [Tnomanu nogobHbIX GUryp
38 3ajaun ¢ MPaKTUUYECKUM COJIEPIKaHHEM bubnmorexa LOK
https://m.eds00.ru/88675558
39 3ajaun ¢ MPaKTUYECKUM COJIEPIKaHHEM bubnmorexa LOK
https://m.eds00.ru/88675684
40 Pemrenue 3agad ¢ mOMOMIBIO METOAA but6mmorekxa [IOK

BCIIOMOTATEIILHON ILIOMIAIN

https://m.edsoo.ru/88674f90




bub6nmoreka [IOK

41 KonTponbnas pabora mo Teme "Ilnomans" httos//m.ed 18867579
ps://m.edsoo.ru. c
N bubnuorexa [JOK
42 Teopema [Iudaropa u e€ npumeHenue hitps://m.cdsoo.r/88675918
N bubnuorexa [JOK
43 Teopema I[Tudaropa u e€ npumeHenue hitps://m.cdsoo.ru/88675918
N bubnuorexa [JOK
44 Teopema I[Tudaropa u e€ npumeHeHue hitps://m.cdsoo.ru/8867 Sabe
45 Teopema ITudaropa u e€ npuMeHeHne
46 Teopema [Iudaropa u e€ npumeHenne
Onpenenenre TPUTOHOMETPUYECKUX PYHKIIUN
47 OCTPOrO yria NpsIMOYroJbHOTO TPEYTOJIbHUKA, Bbu6mmoteka [IOK
TPUTOHOMETPUUYECKUE COOTHOLIIEHUS B https://m.eds00.ru/88675d32
MPSIMOYTOJIBHOM TPEYrOJIbHUKE
bu6mmoteka IIOK
48 OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO httos://mLed 18867544
PS://M.€dSO0.1ru
49 OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO
50 OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO
51 KonrtponbHas pabora o Teme "Teopema bubmmnoreka HOK
ITudaropa u Hayana TpuroHomerpun" https://m.edsoo.ru/8a1407e8
57 Brniucannsbie v IEHTpaIbHBIE YTIIIbI, YTOJI MEXIY bubnuoreka [IOK
KacaTeJIbHOU U XOPAOU https://m.edsoo.ru/8al415b2
53 Bnmcannsie u IeHTpaibHBIC YTIIbI, YTOI MEXKTY bubnmnorexa [JOK
KacaTeJIbHOW U XOpAou https://m.edsoo.ru/8a141940
54 BnucanHble U LIEHTpanbHBIE YIUIBI, YTOJ MEXIY bu6muoreka [IOK
KacaTeJIbHOU U XOPAOU https://m.edsoo.ru/8al41b34
55 VYTIubl MEeXAY XOpJaMU U CEKYLIUMU
56 VYTiel MEXAY XOpPaMHU U CEKYIIUMU




57 Brnucannsie v onvcaHHbIE YETHIPEXYTOJbHUKH, UX 1 bubnmnoreka HOK
IIPU3HAKU U CBOMCTBA https://m.edsoo.ru/8a140f86
53 Bnucannblie 1 onucaHHbIE YETBIPEXYTOIBHUKH, UX | bubmmoreka [JOK
MPU3HAKU U CBOMCTBA https://m.edsoo.ru/8a1416d4
59 Brniucannbie 1 onMcaHHbBIE YETHIPEXYTOJIBHUKH, UX | bubnmnoreka HOK
IIPU3HAKU U CBOMCTBA https://m.edsoo.ru/8a1416d4
[IpuMeHeHne CBOWCTB BOMCAHHBIX U ONUCAHHBIX
60 YeThIPEXYTOJIbHUKOB IIPU PEILICHUN 1
F€OMETPUUYECKHX 3a/1a4
[IpuMeHeHne CBOWCTB BOMCAHHBIX U ONUCAHHBIX
61 YEThIPEXYTOJIbBHUKOB IIPU PELICHUU 1
F€OMETPUYECKHX 3a/1a4
2 B3anMHoe pacnonokeHue IByX OKpPYXHOCTEH, | bubmmoreka [JOK
o0111e KacaTelbHble https://m.edsoo.ru/8al410a8
. bubmuoreka [IOK
63 Kacanme oxpyxocteit ! https://m.edsoo.ru/8a1410a8
Kontponbnas pabota o teme "Yriabl B
64 OKpPYXKHOCTHU. Brincanuble 1 onucaHHble 1 bubmmorexa [TOK
" https://m.edsoo.ru/8a141c88
YETHIPEXYTOJIbHUKHU
65 [ToBTOpEHNE OCHOBHBIX MOHSTHI U METOJIOB | bu6nmorexa LIOK
KypcoB 7 1 8 KjaccoB, 00001eHne 3HaHU I https://m.edsoo.ru/8al41ddc
66 IToBTOpEHNE OCHOBHBIX IIOHATUI U METOLOB | bu6muoreka [IOK
KypcoB 7 U 8 KJ1accoB, 000011IeHIe 3HaHUI https://m.edsoo.ru/8al41efe
but6mmorexa [IOK
67 HroroBas KOHTpoNIbHAs paboTa 1 https://m.edsoo.ru/8a142368
[ToBTOpEHNE OCHOBHBIX MOHSATUIA U METOJIOB but6mmorekxa [IOK
68 . 1
KypcoB 7 u 8 KJ1accoB, 0000IIeHne 3HAHUN https://m.edsoo.ru/8a1420ac
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




9 KVIACC

Koau4vecTBo yacoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka Kontpoabusie IIpakTunueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcebi
| OnpeneneHne TPUrOHOMETPUISCKUX (PYHKITHIA | bubnuorexa [JOK
yraoB ot 0° go 180° https://m.edsoo.ru/8al424bc
2 @opMyIIbl IPUBEACHUS 1
3 Teopema KOCUHYCOB 1 bubmmorexa [TOK
https://m.edsoo.ru/8al4336¢
4 TeopeMa KOCUHYCOB 1
5 TeopeMa KOCUHYCOB 1 bubmorexa HOK
P Y https://m.edsoo.ru/8al142d5e
bu6mmoreka [IOK
T 1
6 copeMa CHiycon https://m.edsoo.ru/8al42e8a
7 Teopema cunycoB 1
Teopema cuHyCOB 1
9 Haxoxnenue 1vH CTOPOH M BEJIMYKH YIJIOB | bu6mmoreka [IOK
TPEYrOJIbHUKOB https://m.edsoo.ru/8a1430b0
bu6mmorexa [IOK
1 P 1
0 CHICHHE TPEYTOTHHIKOB https://m.edsoo.ru/8al42ac0
11 Pemenue TpeyroisHUKOB 1 bubmorexa HOK
peyr https://m.edsoo.ru/8al42ac0
bu6mmoreka [JOK
12 P 1
CILICHUE TPEYTOJLHHIKOB https://m.edsoo.ru/8al142ac0
13 Pemenue TpeyronpsHUKOB 1 bubnmnorexa [JOK




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

HpaKTI/I‘-IGCKOC MIPUMCHCHUC TCOPCM CUHYCOB U

bu6mmoreka [IOK

14
KOCHHYCOB https://m.edsoo.ru/8al42c3c
L5 [IpakTueckoe NpUMEHEHNE TEOPEM CUHYCOB U
KOCHHYCOB
16 KonTponbnas padora no teme "Pemienue bubnnorexa [HOK
TPEyroJbHUKOB" https://m.edsoo.ru/8a14392a
bu6mmoreka [IOK
17 [TonsaTue o mpeoOpazoBaHUH OO0
peodp A https://m.edsoo.ru/8a143ab0
bu6mmoreka [IOK
18 CoOTBETCTBEHHBIE 3JIEMEHTHI MTOIOOHBIX (pur
A Puryp https://m.edsoo.ru/8al43de4
19 CoOTBEeTCTBEHHBIE 3JIEMEHTHI TOJJOOHBIX (DUTYD
Teopema 0 mpon3BEEHUH OTPE3KOB XOP/,
20 TEO peMa omn p0H3Be €HUU OT pe31<013 cer 170:¢ bubmmorexa LHOK
p p a p . YHUIX, https://m.edsoo.ru/8a14406e
TeopeMa O KBajipaTe KacaTeJIbHOU
Teopema 0 mpon3BEEHUH OTPE3KOB XOP/,
21 TEO peMa omn p0H3Be €HUU OT pe31<013 cer 170:¢ bubmmorexa [OK
p p 4 p . YHUIX, https://m.edsoo.ru/8al441a4
TeOpeMa O KBaJlpaTe KacaTeJIbHOU
Teopema o nmpon3BeEHNH OTPE3KOB XOP/I,
22 TEO peMa omn p0H3Be €HUU OTTp €3KOB cer 170:¢ bubmmorexa [OK
p p a p . YHUIX, https://m.edsoo.ru/8al1442da
TeopeMa O KBaJlpaTe KacaTeJIbHOU
3 [IpumeHeHue TeopeM B pelIeHUH bubmuoreka [IOK
reoOMEeTPUYECKUX 3a1a4 https://m.edsoo.ru/8a143f06
24 [IpumeHeHne TEOpEM B pELIEHUH bubmuoreka [IOK
T€OMETPUYECKUX 3a7a4 https://m.edsoo.ru/8al1443fc
)5 IIpuMeHeHne TeopeM B peleHUuN bubnnorexa [JOK

TreOMCTPHUYICCKUX 3aaa1

https://m.edsoo.ru/8a144578




KonrtponsHas padora o teme "[IpeobpazoBanue

bu6mmoreka [IOK

. gz;[;if;cﬁ?pﬂqem“e R https://m.edsoo.ru/8a1447a8
7 Onpenenenne BeKTOpoB. U3NUECKUN U bubnunoreka [HOK
FEOMETPUUYECKUIN CMBICT BEKTOPOB https://m.edsoo.ru/8a144960
)3 CrnoxeHue ¥ BRIYUTAHHUE BEKTOPOB, YMHOKEHHUE bubnuorexa [JOK
BEKTOpA Ha YUCIIO https://m.edsoo.ru/8al44a8c
79 CrnokxeHue ¥ BRIYUTAHHUE BEKTOPOB, YMHOKEHHUE bubnnoreka [JOK
BEKTOpa Ha YHUCIO https://m.edsoo.ru/8a144d52
30 CnoxeHue ¥ BBIYUTaHUE BEKTOPOB, YMHOKEHUE
BEKTOpa Ha YHCIIO
31 PasnosxeHne BekTOpa 10 IByM HEKOJIIMHEAPHBIM
BEKTOpaM
bubnnorexka [JOK
32 Koopamatst Bekropa https://m.edsogru/Sal44fbe
3 CkansipHO€ TTpOoU3BEIEHNE BEKTOPOB, €T0 bubnuotexa [JOK
IIpUMEHEHHE U1 HaX0XKIEHUA UINH U YIIIOB https://m.edsoo.ru/8a14539c¢
34 CkansipHoe MpoU3BEICHNE BEKTOPOB, €T0 bubnnoreka [JOK
IIpUMEHEHHE U1 HaXO0XKIEHUA UINH U YIIIOB https://m.edsoo.ru/8a14550e
35 Pemrenue 3a1au ¢ moMoIIbIO BEKTOPOB bubmmorexa [TOK
https://m.edsoo.ru/8al44c3a
36 Pemenue 3aga4 ¢ moMoIbIO BEKTOPOB bubnmorexa LIOK
https://m.edsoo.ru/8al1458c4
37 [IpuMeHeHne BEKTOPOB Il peleHus 3a/1a4
¢buzukn
38 Konrtponsnas padora no reme "Bekropsr” bubmmorexa LIOK

https://m.edsoo.ru/8a145b08
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I[CKapTOBBI KOOpAWHATBI TOUCK HA IMJIOCKOCTH

40 YpaBHeHue npsiMoit bubmorexa HOK
P P https://m.edsoo.ru/8al145c48
41 YpaBHeHue npsiMoit
bubmuorexa [JOK
42 v €Hue
PaBHERHC ORpYAHOCTH https://m.edsoo.ru/8a14635a
43 Koopaunats! Touek nepecedeHus OKpyKHOCTU U bubnnorexka [JOK
MPpSAMOit https://m.edsoo.ru/8a146620
m Meroa KOOpAUHAT IPH PELICHUN
F€OMETPUUYECKHX 3a/1a4, TPAKTUUECKUX 3a]1a4
45 MeTto1 KOOpJMHAT MPU PEIICHUN
FeOMETPUYECKHUX 3aJ1ay, IPAKTUYECKUX 3a7a4
46 Meroa KOOpAUHAT NpPH PELICHUN
T€OMETPUUYECKHX 3a/1a4, TPAKTUYECKUX 3a]1a4
47 Kontponbnas padota mo teme "JlekapToBbI bubnunoreka [JOK
KOOPJMHATHI Ha TUIOCKOCTH" https://m.edsoo.ru/8al146e0e
43 [IpaBunbHBIE MHOTOYTOJIBHUKH, BBIYUCIIEHUE UX bubnuotexa [JOK
3JIEMEHTOB https://m.edsoo.ru/8al46fda
bu6mmoreka [IOK
49 Yucno nt. /[muHa OKpyKHOCTH
A 2 https://m.edsoo.ru/8a1472c8
bu6mmorexa [IOK
50 Yucno n. JInuHa OKpyKHOCTH
A Py https://m.edsoo.ru/8al4714c
51 JlnvHa 1yru OKpy»KHOCTH
bu6mmorexa [IOK
52 Pannanuas mepa yrna
AHAHHaA Mepa YTt https://m.edsoo.ru/8al4714c
bu6 OK
53 [Inomane kpyra, cekTopa, cermeHTa nomoreka 1]

https://m.edsoo.ru/8a147426




bubmuorexa [JOK

>4 ILomtazs kpyra, cexropa, cermenta https://m.edsoo.ru/8a147750
55 [Tnomane kpyra, cekTopa, CerMeHTa bubmorexa HOK
https://m.edsoo.ru/8a147750
56 [ToHsITHE O IBMYKEHHUH TUIOCKOCTH bubmorexa [IOK
https://m.edsoo.ru/8al147c82
57 [TapannensHbIN IEPEHOC, TOBOPOT bubmmorexa HOK
https://m.edsoo.ru/8al47f16
58 [TapannensHbIi IEpEHOC, TOBOPOT bubmorexa LIOK
https://m.edsoo.ru/8al47f16
59 [TapanienpHbIil IEPEHOC, TOBOPOT
60 [TapannensHbIi IEPEHOC, TOBOPOT
61 [IpumeHeHne NBUKEHUI MPU PEIICHUH 3a/1a4 bubmorexa [JOK
https://m.edsoo.ru/8a1480e2
KonrtponsHas padora o temam "[IpaBuibHble
62 MHOTOYTOJBHUKH. OKPY>KHOCTD. JIBHKEHUS
MJIOCKOCTH"
[ToBTOpenue, 06001IeHNE, cCUCTeMaTH3allUs
63 3HaHu#. MI3MepeHne reoMeTpuyecKux BeTNYHH. bubmorexa [TOK
https://m.edsoo.ru/8a148524
TpeyroabHUKH
[ToBTOpeHme, 06001IeHNE, CUCTEMATH3AIUS
64 3HaHuil. [lapannenbHbie U IepIEeHIUKYISIPHbIE bubmorexa [JOK
https://m.edsoo.ru/8a148650
MpsiMbIE
[ToBTOpeHME, 0000IIIEHNE, CHCTEMATH3 AL
65 3HaHui. OKPY>KHOCTH U KpyT. ['eomeTpruueckne
MOCTPOEHHUS. YTJIbl B OKPYKHOCTH
66 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 AL




67

68

3HaHUU. BrircaHHbIE U ONMCAHHBIE OKPYKHOCTH

MHOT'OYTI'OJIbHUKOB
HToroBas KOHTpOJIbHASA paboTa 1 bubmmorexa LIOK
https://m.edsoo.ru/8a148920
IToBTOpenue, 0000LIEHNE, CUCTEMATH3ALUS |
3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

MNPOBEPAEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJILHOI

IMPOI'PAMMBI
7 KIIACC
Kon N .
IIpoBepsiemble npeAMeTHbIE Pe3yJabTAaThl 0CBOCHHS OCHOBHOI 00pa3oBaTe/1bHOI MPOrpaMMbl OCHOBHOI'O
NPOBepPsIeMOro
POBEp o0mero odpasoBanus
pe3yJabTara
6 I'eomeTpus
Pacrnio3HaBaTh M3y4YeHHBIE T'€OMETpPHUECKUE (PUTYpBI, ONpPEAENsATh MX B3aUMHOE PACMOIOXKEHUE, U300paxkaTh
6.1 TeOMETPUYECKHE (PUTYPBI, BBITOIHATH YEPTEXKH MO YCIOBHIO 3a/1a4d. M3MepsATh INHEHHbIE U YTIIOBBIC BEIMYHHEL.
Pemrate 3a1aun Ha BBIYMCICHUE AJTUH OTPE3KOB U BEJIMUUH YTJIOB
. Jlenatb rpyOyro OLIEHKY JMHEWHBIX M YIJIOBBIX BEIWYHH IPEIMETOB B PEalbHOI JKU3HU, pa3MEpOB MPUPOIHBIX
00BeKTOB. Pa3znuyare pa3mMepsl 3TUX 0OBEKTOB IO MOPSAKY BEITUIHHBI
6.3 CTpouTh YepTeKu K TEOMETPUUYECKUM 3a]jauaM
6.4 [Tonp30BaThcs MpU3HAKAMH PABEHCTBA TPEYrOJbHUKOB, MCIOIB30BaTh NMPU3HAKU U CBOICTBAa paBHOOEIPEHHBIX




TPEYTrOJIbHUKOB MPU PELICHUH 33124

6.5 [IpoBOAMTS JIOTMYECKHUE PACCYKACHUS C UCIIOJIB30BAHUEM T'€OMETPUYECKUX TEOPEM
6.6 [Tonp30BaTbCs NMPU3HAKAMU PABEHCTBA IIPSIMOYTOJIBHBIX TPEYTOJIBHUKOB, CBOMCTBOM MEIUaHbI, IIPOBEIEHHON K
' TUIIOTEHY3€ NPSMOYTOJIbHOIO TPEYrOJIbHUKA, B PELICHUY I€OMETPUUECKUX 3a1a4
6.7 OnpenensaTs napaieNbHOCTh NPSAMBIX C MOMOIIBIO YIJIOB, KOTOphle 00pa3yeT ¢ HUMM cekymas. Onpenensith
' [IapaJUIEIbHOCTD IPSIMBIX C IIOMOLIBIO PABEHCTBA PACCTOSHUN OT TOYEK OJHOU IPSMOM A0 TOYEK APYTrOM IPsMOM
6.8 Pemrate 3amaun Ha KieT4aToit Oymare
[IpoBOIUTH BBHIYMCICHUS W HAXOAWUTH YUCIIOBBIC M OYKBEHHBIC 3HAUEHUS YIJIOB B T€OMETPHUYECKMX 3aJadax C
6.9 UCIOJIb30BAHUEM CYMMBbI YIJIOB TPEYrOJbHHUKOB M MHOTOYIOJIBHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IpU
IIEPECEUECHNHU JIBYX IapAJIENIbHBIX IPSAMBIX CEKyIIed. PemaTe npakTnyeckue 3a1a4y Ha HaX0KJICHUE YIII0B
6.10 Brnaners NOHATHEM TeOMETPHUYECKOr0 MeCTa TOYeK. YMETh OIpelesATh OUCCEKTPUCY yIla M CepeluHHBIN
' NEPIEHAUKYIISAP K OTPE3KY KaK FEOMETPUYECKHE MECTA TOUYEK
611 DopMynMpOBATH OINPEACIICHUS] OKPYKHOCTHM M Kpyra, XOpAbl W JIUaMeTpa OKPYKHOCTH, IOJIb30BaTbCS HX
' CBOMCTBaMH. Y METh IPUMEHSATH 3TH CBOMCTBA IPU PELICHUU 3a/1a4
Bnaners MOHATHEM ONMCAHHON OKOJIO TPEYTOJIbHMKA OKPYKHOCTH, YMETh HaxoAuTh €€ 1eHTp. [lonp3oBaThCs
6.12 (dakTamMu 0 TOM, YTO OUCCEKTPHUCHI YIIIOB TPEYTOJIbHUKA MIEPECEKAIOTCS B OJTHON TOUKE, U O TOM, YTO CEpEANHHBIC
NEPIEHIUKYIISAPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCS B OAHON TOUKE
613 Bnagers noHsaTHEM KacaTeNbHON K OKPYKHOCTH, MOJIb30BAaTHCS TEOPEMOM O NMEPHEHAUKYISIPHOCTH KacaTeNbHON
' Y pajinyca, IPOBEIEHHOIO K TOUKE KacaHUs
6.14 ITonp30BaThCs MPOCTENIIMMHU T€OMETPUYECKUMH HEPABEHCTBAMM, [IOHUMATh MX MTPAKTUYECKUIN CMBICIT
6.15 IIpoBOINTE OCHOBHBIE T€OMETPUYECKUE TOCTPOEHUS C TOMOIIBIO [IUPKYJIS U TUHEHKH




8 KVIACC

Koz IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOI 00pa30BaTe/ibHOI NPOrpPaMMbl OCHOBHOT'O
HPOBEPIIEMOTO 0011ero 06pa3oBaHus
pe3yJbTarta
6 I'eomeTpus
6.1 Pacnio3snaBath OCHOBHBIE BHJIBI YETHIPEXYTOJIBHUKOB, WX 3JIEMEHTHI, MOJIb30BATHCS MX CBOMCTBAMHU IPHU PEUICHUU
' FeOMEeTPUUECKUX 3aau
6.2 [TpuMeHsTh CBOMCTBA TOUYKHU NIEpeceUeHUs MeaH TPEYrojlbHUKa (IIEHTpa Macc) B peLICHUH 3aa4
Brnaners mnoHsiTHEM cpenHeN JIMHUM TPEYroJIbHUKA M Tpamneluu, MNPUMEHATh WX CBOWCTBA IPU PEUICHUU
6.3 reoMeTpuueckux 3anad. [lonp3oBarecs Teopemoit Paneca u TeOpeMOl O MPOMOPIUOHATBHBIX OTPE3Kax, MPUMEHSITh
WX JIJIs1 PEIICHMS] TIPAKTUYECKUX 3a1a9
6.4 [IpuMeHsTh MpU3HAKK TOAOO0US TPEYTOJIBLHIUKOB B PEIICHUH T€OMETPUYECKUX 3a1au
[Tons3oBatbest Teopemoit  Iludaropa st permieHUss TEOMETPUUYECKUX M NPAKTHYECKUX 3amad. CTpouTh
6.5 MaTE€MaTUYeCKyl0 MOJEeIb B MPAKTUUYECKUX 3a/Jauax, CaMOCTOSTENbHO JenaTb YepTé&X U  HaXOJUTh
COOTBETCTBYIOIIUE JITTUHBI
6.6 Bragers moHATHAMU CHHYCa, KOCUHYCa U TaHI'€HCAa OCTPOIO yrja MpsIMOYTOJIbHOTO TpeyrojabHuka. Ilomp3oBaThcs
' STUMU NOHATHUSMU VISl pELIEHUs MPAKTUUECKUX 3a/1a4
. Boeruncnsate (pa3nuyHbIMU CIIOCOOAMH ) IO TPEYTOIbHUKA U TIIOMIAAN MHOTOYTOIBHBIX (GUTYD (MONB3YACh, T/Ie
' HE00XOIMMO, KATBKYIATOPOM). [I[pUMEHATH MOoTydeHHbIE YMEHHUSI B TIPAKTHYECKUX 3a7a9ax
6.8 Bianers NOHATHSMU BIMCAHHOTO M LEHTPAIBHOTO YIJia, HCIOJb30BaTh TEOPEMBI O BIMCAHHBIX YIJIaX, YIiax MEXIy
' XopJilaMu (CEKYIIMMU) B YTJIe MKy KacaTeIbHOW M XOPI0i MPH PEIICHUH T€OMETPUIECKUX 3a1a9
6.9 Bnanerp MoHSATHEM OMMCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSATh CBOMCTBA OMMCAHHOTO YETHIPEXYTOJbHUKA MpPU




PEIICHUHA 3aa4

[IpuMeHsTh TOJIy4eHHBIE 3HAHUS HA MPAKTHUKE — CTPOUTH MATEMATHUYECKUE MOJIEIH JJIA 3a7a4 pPeajbHON KU3HU U
6.10 MPOBOJAUTH COOTBETCTBYIOIIME BBIYUCICHUS C MPUMEHEHHEM ToJ00us W TPUTOHOMETpUH (TMOJb3YsCh, TJe

HE00X0IUMO, KaJIbKYJIATOPOM)

9 KUIIACC
Kon . .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTAThl 0CBOCHHS OCHOBHOI 00pa3oBaTe1bHOI NPOrpaMMbl OCHOBHOI'O
NPOBepPsIeMOro
poBep 0o01ero oopazoBaHus
pe3yJbTarTa
6 I'eomeTpus
3HaTh TPUTOHOMETpUUYECKHE (QYHKIMM OCTPHIX VIJIOB, HAXOAUTh C HUX IIOMOIIBIO pPAa3IUYHbIE 3JIEMEHTHI
6.1 NPSIMOYTOJIBHOTO TPEYrojbHUKA («pEIIeHHe TMpSMOYIOJbHBIX TpPEYroibHUKOBY). Haxoauts (¢ momobo
KaJIbKYJISTOPA) JUIMHBI U YTJIBI JUI HETaOJIMYHbBIX 3HAUEHUH
[Tonb3oBarbest (popMmynamMu MPUBEACHHUS W OCHOBHBIM TPUTOHOMETPUYECKUM TOXKAECTBOM JUISI HAXOXKJIEHUS
6.2
COOTHOILIEHUI MEXy TPUTOHOMETPUUYECKUMHU BETMUNHAMU
Hcnonp30BaTh TEOPEMbI CHHYCOB U KOCUHYCOB JJIsl HAXOKJCHHS Pa3IMUHBIX 3JIEMEHTOB TPEYrOJbHUKA («peIIeHHe
6.3
TPEYTrOJIbHUKOBY), MPUMEHSATh UX MPHU PELIEHUH F€OMETPUUYECKUX 3a7a4
Bnaners monsTHsMU mpeoOpa3oBaHUs MM0J00Ms, COOTBETCTBEHHBIX 3J€MEHTOB MOJOOHBIX (uryp. ITomp3zoBarbes
CBOMCTBaMH MOJ00USI MPOU3BOJBHBIX (UTYP, YMETh BBIUMCIATH JJIUHBI U HAXOJIUTh YIUIBI y MOJOOHBIX (UTYD.
6.4

[IpumeHsTh CBOICTBa MOAOOMS B MPAKTUYECKUX 3aqadyax. YMeThb NPUBOAMTH HpPHUMEPHl MOJOOHBIX (UTYp B

OKpYXaroIleM MUpe




ITonap30BaThCs TCOpEMaMu O IMPOU3BCACHUHU OTPC3KOB XOpHA, O MPOU3BCACHHUHU OTPE3KOB CCKYIIMUX, O KBaApaTrc

6.5 .
KacaTeJbHON
[Tonp3oBaTbcss BEKTOpaMM, NMOHUMAaTh HUX TEOMETPUYECKUNH M (U3MUECKUHA CMBICH, INPUMEHATh UX B PEIIECHUH
6.6 reOMEeTpUYECKUX U (pu3ndeckux 3aaad. [IpuMeHsATh CKalsipHOE MPOU3BEICHUE BEKTOPOB Ul HAXOXKICHUS JIUH H
yIJI0B
67 [Tonp30BaTbCst METOIOM KOOPAMHAT HA INIOCKOCTH, IPUMEHSATh €r0 B PEHIEHUN N€OMETPUYECKUX U MPAKTHYECKUX
. 3a1a4y
Biagets NOHATHAMM NPaBUIBHOTO MHOTOYTOJIBHHMKA, JJIMHBI OKPYKHOCTH, JJIMHBI 1YTH OKPYKHOCTH ¥ PaJliaHHOU
6.8 MEpBI yIia, YMETh BBIYUCIATH IUIOMIAAb Kpyra U ero 4acrei. [IpuMeHATh Ioy4eHHbIE YMEHUS B IIPAKTHYECKUX
3azaqyax
6.9 HaxoauTe ocu winy neHTpbl CHMMETPHUH (PUTYp, MPUMEHSATH JBUKEHHSI IJIOCKOCTU B IPOCTEUIINX CIydasx
IIpuMeHATH MOTy4YEHHBIE 3HAHUS HA MIPAKTUKE — CTPOUTh MAaTEMAaTUYECKUE MOJEIHN Ul 3a7a4 pealbHOW KU3HU U
6.10 MPOBOAMTH COOTBETCTBYIOLIME BBIUMCIECHHUS C NPUMEHEHHEM I[0J00MS U TPUTOHOMETPUYECKUX (YHKIIUM

(monb3ysich, I7ie HE00X0IMMO, KaJIbKYIISITOPOM)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
IIpoBepsieMblii 371eMeHT cOAepPKAHUA
Kon
6 I'eomeTpust
6.1 Havanenele nonstus reoMmerpuu. Touka, mpsmasi, OTpE30K, Jiyd. Yrod. Buael yrinoB. BepTuKanbHbIE M CMEXHBIE YIVIBL.
' buccekrpuca yria. Jlomanas, MEHOroyrojasHuk. [lapamiensHOCT U NEPIEHAUKYISIPHOCTD IPSIMBIX
6.2 Cummerpuunsie purypsl. OCHOBHBIE CBOMCTBA OCEBOM cHMMETpUH. [IpuMepsl CHMMETPUHN B OKPYXKAIOIIEM MHUPE
6.3 OCHOBHBIE TIOCTPOCHUS C TOMOIIBIO IUPKYIIS U JInHEHKU. TpeyronsHuK. BricoTa, Menuana, OuccekTpuca, UX CBOMCTBA
6.4 PaBHOOe1peHHBIN 1 paBHOCTOPOHHUH TpeyrojbHUKHU. HepaBeHCTBO TpeyroibHHUKa
6.5 CBoiicTBa ¥ IPU3HAKKU paBHOOEIPEHHOTO TpeyrojabHuKa. [Ipru3Haky paBeHCTBa TPEYrOJIbHUKOB
6.6 CaolicTBa M MPU3HAKY NapajljIeNIbHbIX MpsMbIX. CyMMa yIiioB TpeyrojibHUKa. BHENIHNE yriibl TpeyroibHUKa
6.7 [IpsimoyronbHbIN TpeyroabHUK. CBONCTBO MEAMAHbI MPSAMOYTOJIBHOIO TPEYroJibHUKa, MPOBEAEHHON K rumnotenyse. [IpusHaku
' paBEHCTBA NPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTONIBHBIN TpeyroapHuK ¢ yrioM B 30°
63 HepaBeHcTBa B reoMeTpuun: HEpaBEHCTBO TPEYroJIbHUKA, HEPABEHCTBO O JUIMHE JIOMaHOW, TeopeMa 0 OoJiblleM yriie u Oosblieit
. CTOpPOHE TpeyroybHUKA. [lepnenauKysap 1 HaKJIOHHAs
6.9 I'eomeTprueckoe MecTo Touek. buccekTprca yria u cepeJuHHbINA NEPIEHIUKYIISAP K OTPE3KY KaK F€OMETPUUECKHE MECTA TOUEK
6.10 OKpyKHOCTb M KpYI, XOpAa W JHAaMETp, UX CBOMCTBA. B3amMHOe pacmnosoxeHue OKpyXHOCTH U mnpsMoil. KacartenbHas u
' CeKyIlasi K OKPY>KHOCTHU
6.11 OKpy>KHOCTb, BIIMCAHHAs B yroj. BnucanHas v onucanHas OKPYKHOCTH TPEYroJIbHUKA




8 KVIACC

IIpoBepsieMblii 3JIEMEHT COACPKAHMS
Koa
6 I'eomeTpus
6.1 UYersipéxyronpauku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpsmoyronbHUK, poMO, KBapaT, UX MPU3HAKU U CBOMCTBA
6.3 Tpanenus, paBHOOOKast Tpamenus, e€ cBolicTBa U npusHaku. [IpsamoyronpHas Tpanenus
6.4 Meroa yaBoenust Mequansl. LlentpansHas cummerpus. Teopema Paneca U TeopeMa 0 MpONOPLHOHATIBHBIX OTPE3Kax
6.5 Cpennue TMHUM TpeyroiabHUKa U Tpaneuuu. L{eHTp macc TpeyrojapHuKa
6.6 [Tonobue TpeyronbHUKOB, Kod(hdunreHT noaodus. [IpusHaku momodus TpeyroabHUKOB. [IpuMeHeHue mompoous mpu peleHuu
' MPAaKTUYECKUX 33724
6.7 dopMyItbl 1J1s TUIOIIAIA TPEYTOJIbHUKA, TTapajiiesiorpaMma, poM0Oa 1 Tparennu
6.8 CaoiicTBa miomajeii reomerpudeckux ¢uryp. OTHOIIEHUE TUIOIIAAeH MOJOOHBIX PUTYD
6.9 Brruncnenue miuomaaei TpeyroibHIKOB M1 MHOTOYTOJILHUKOB Ha KIIETYaTOM Oymare
6.10 Teopema [Tudaropa. [Ipumenenue reopems! [Iudaropa npu pemnieHnn TPakKTUUECKUX 3344
611 CuHyC, KOCHHYC, TaHT€HC OCTPOrO yrIJjla MPsSMOYTOJbHOTO TpeyrojbHUKa. OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO.
' Tpuronomerpuueckue ¢pyHkiuu yriaos B 30°, 45° u 60°
6.12 Brniucannsbie v IEHTpaIbHBIE YT, YTOJI MEXAY KacaTeIbHOM U XOPAOU. YTIIbI MEXIY XOPAaMU U CEKYIUMHU
6.13 Brniucannslie 1 onMCaHHbIE YETBIPEXYTOJIBHUKHU
6.14 B3aumnoe pacnonoxenne 1Byx okpyxkHocteil. Kacanne okpyxHocteil. O01ue kacaTenbHbIe K IBYM OKPYKHOCTSIM




9 KUIACC

IIpoBepsieMblii 3JIeMeHT CO/iep:KAHUSA
Kon
6 I'eomeTpus
6.1 Cunyc, kocunyc, TanreHc yrioB ot 0 10 180°. OcHOBHOE TPUTOHOMETPUUYECKOE TOXK1€CTBO. DOPMYJIbI IPUBEICHUS
6.2 Pemenue TpeyrosnbHukoB. TeopemMa KOCMHYCOB M TeOpeMa CUHYCOB. PerieHne npakTH4ecKux 3a/1a4 ¢ UCI0JIb30BaHUEM TEOPEMBI
' KOCHHYCOB ¥ TEOPEMBbI CHHYCOB
6.3 [TpeoOpazoBanue momodus. [1ogodre COOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema o mpou3BeIEHUH OTPE3KOB XOP/I, TEOPEMBI O POU3BEICHIH OTPE3KOB CEKYILUX, TEOPEMa O KBapaTe KacaTelIbHOM
65 Bekrop, nnwHa (MOAYNb) BEKTOpa, COHAINPABICHHBIE BEKTOPHI, MPOTHBOIIOIOKHO HAIPABICHHBIE BEKTOPHI, KOJUIMHEAPHOCTH
' BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpaluy HaJl BEeKTopaMu. Pa3ioxkeHne BeKTopa Mo JBYM HEKOJUIMHEApHBIM BEKTOpaM
6.6 Koopaunats! BekTopa. CkaisipHOe IPOU3BEICHNE BEKTOPOB, IPUMEHEHHUE [T HAX0XKICHUS JJIMH U YTIIOB
67 JlekapTOBbI KOOPJMHATHI HA IUIOCKOCTH. YPAaBHEHUS NPSMOW M OKPYKHOCTH B KOOpJIMHATaX, MEpeceuyeHue OKPYKHOCTEH U
' IpsIMbIX. MeToJT KOOPAMHAT U €ro IpUMEHEHNe
6.8 IIpaBuIbHBIE MHOTOYTOJIBHUKH
6.9 JlnuHa oKpyXHOCTHU. ['pajycHas ¥ paguaHHas Mepa yria, BEIUMCIEHUE JUIUH YT OKPY>KHOCTEH
6.10 [Inomane kpyra, CeKTOpa, CErMEHTa
6.11 JIBM>KEHMS TIJIOCKOCTH M BHYTPEHHHE CUMMETpUHU GUTyp (31eMeHTapHble npeacTaBienus). [lapamiensuslii nepenoc. IloBopot




ITPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUA K PE3YJIBTATAM OCBOEHMUAA
OCHOBHOM OBPA3OBATEJIbHOM IMPOT'PAMMbBI OCHOBHOI'O OBIIET'O OBPA30OBAHUA

Kon
NpoBepsieMoro
TpeOOBaHUSA

IIpoBepsiemblie TPeOOBAHUA K MPEAMETHBIM Pe3yJbTATAM OCBOCHUS OCHOBHOI 00pa3oBaTe/IbHOM
NMPOrpaMMbl OCHOBHOI0 0011ero oopa3osanusi Ha ocHose ®I'OC

YMeHHE OIepupoBaTh IMOHATHUSAMU: MHOXKECTBO, IIOAMHOXKECTBO, OIEpAlMM HaJ MHOXECTBAMU; YMEHUE
OTIEpPHPOBATh MOHATHAMH: Trpad, CBI3HBIA Tpad, NepeBO, LUK, MPUMEHSATh MX TNPH PEIICHUH 3a/1ad; YMECHHE
UCIIOJIb30BaTh TpaUuecKoe IMpeiCTaBIeHUEe MHOXKECTB JJIS ONUCAHMs pealbHbIX MPOLIECCOB U SABICHWUH, NpU

peIlIeHNH 3a/1a9 U3 APYTHX YYeOHBIX MPEIMETOB

YMmenune OIICPHUPOBATHL IMOHATHUAMMU: OIPECACICHUC, AKCHMOMa, TCOpEMa, AO0Ka3aTCJIbCTBO, YMCHHUC pacCllO3HABAThb
HCTUHHBIC W JIOXKHBIC BBICKA3bIBAHUSA, IMPUBOJUTHL IMPUMEPBI W KOHTPIIPUMCPBI, CTPOHUTH BBICKA3bIBAHUA U

OTpULlaHUMA BBICKa3bIBaHUH

YMeHHe onepupoBarh MOHATHAMHU: HAaTypajdbHOE YHCIIO, IPOCTOE M COCTAaBHOE YMCIIO, JEIMMOCTh HaTypaJIbHBIX
qucen, NPU3HAKU JIEIMMOCTH, IEJI0€ YHUCIO, MOJYJIb YHCIA, OOBIKHOBEHHAass JpoOb W JecATHYHas Jpoob,
CTaHJApPTHBIA BUJ YKCIIA, PAlMOHAIIBHOE YHCIIO0, UPPALMOHAIBHOE YUCIO, apu(MeTHYeCKuil KBaJIpaTHbIN KOPEHb;
YMEHUE BBINOJHATh JEUCTBUSA C YHCIAMU, CPABHUBATh U YIOPAAOYMBATH YHCIA, IIPEICTABIATH YUCIA HA

KOOPJIMHATHON NIPSAMOM, OKPYTJISATh YUCIA; YMEHHE JIeJaTh IPUKUIKY U OLIEHKY pe3yJIbTaTa BBIYUCICHAN

YMeHue omnepupoBaTh MOHATHSAMH: CTENEHb C IEJbIM IOKa3aTellieM, apu(pMETHUeCKUd KBaJpaTHBI KOpPEHb,
MHOTOWJIeH, anredpanyeckas 1podb, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATYPaJbHON CTENEHH OOJbIlE eIUHUIIBI;
YMEHHE BBINOJHATh pacu€rbl Mo Qopmysiam, MpeoOpa3oBaHUs LENbIX, APOOHO-PALMOHAIBHBIX BBIPAXKEHUN U
BBIPQKEHUI C KOPHSMH, Pa3io)KEHHE MHOTOWIEHAa Ha MHOMKUTENIM, B TOM YHCJIE C HCIOJb30BaHUEM (opmyl

Pa3HOCTHU KBAAPATOB U KBaJgpaTa CyMMBI U Pa3HOCTH




YMeHue onepupoBaTh NOHATUSAMU: YUCIOBOE PABEHCTBO, yPaBHEHUE C OAHON NIEPEMEHHOM, YNCIIOBOE HEPABEHCTBO,
HEPAaBEHCTBO C IIEPEMEHHOH; yMEHHE pellaTh JIMHEWHbIE M KBAJpaTHbIE YpPaBHEHMs, IPOOHO-palliOHaIbHbIE
YPaBHEHHUs C OOHOW NEPEMEHHOM, CUCTEMBI JABYX JMHEHHBIX YPaBHCHMM, JIMHEHHBIC HEPABCHCTBA U UX CHCTEMBI,
KBaJpaTHbIC U JPOOHO-pallMOHATFHBIC HEPABEHCTBA C OJHOW NMEPEeMEHHOW, B TOM YHCJE NPU PEIICHUH 33134 U3
ApPYruxX MPEeIMETOB U IPAKTUYECKHUX 3aJad; yMEHHUE HCIOJIb30BaTh KOOPAUHATHYIO IPAMYI0 U KOOPIHMHATHYIO

IUIOCKOCTb JIJ1s1 ©300pakeHUsl pelieHUI YpaBHEHU, HEPABEHCTB U CUCTEM

YMeHue onepupoBarh MOHATUAMH: QYHKIHSA, rpaduK QyHKINU, HYTH QYHKIHU, TPOMEXYTKH 3HAKOIIOCTOSHCTBA,
NPOMEXYTKH BO3pacTaHus, yObIBaHWsS, HAHOOJIbIIEe W HAWMEHbIIEE 3HAYCHUS (DYHKIUH, yMEHHE OIEPUPOBATH
HNOHSATHUSAMH: TpsAMas NPONOPUUOHANBHOCTh, JHHEHHas (yHKIMSA, KBaapaTuyHas (yHKUus, oOpaTHas
IPOTNOPIHUOHATBLHOCTD, Mapadoia, Tunepoosa; YMEHHE CTPOUTh rpaduku (yHKIWH, MCIOIB30BaTh TpadUKh IS
OIIpEJICTICHNs] CBOWCTB IIPOLIECCOB M 3aBHCUMOCTEH, JJIS pEIICHHs 3a/1ad W3 JPYTUX YYEOHBIX NPEJIMETOB U

peabHOM J)KM3HH; YMEHHUE BbIpa)kaTh (JOpPMyJIaMU 3aBUCUMOCTH MEXy BETUUMHAMU

YMmenune ONCpHUpOBaATh IOHATUAMU: TIOCIICAOBATCIBHOCTD, aqu)MeTHHGCKaSI n TCOMETpHUUYCCKAA MPOrpeCCuu;
YMCHHUE UCIIOJIb30BATh CBOMCTBa HOCHCHOB&TCHBHOCTCﬁ, q)OpMyJ'IBI CYMMBI U o6111er0 YJICHA IIpU pCIICHUHU 3a/ia4d, B

TOM YHCIIC 3a/1a4 U3 IPYTUX YIYEOHBIX IPEIMETOB U PEATHHOM KU3HU

YMeHue pemiath 3a/a4d pa3HbIX THIOB (B TOM YHCIIE€ Ha MPOLEHTHI, JAOJM M YacTH, ABUKEHHUE, padoTy, LIEHY
TOBAPOB U CTOMMOCTH MOKYINOK M YCIYT, HAQJOTH, 33Ja4d M3 OOJIACTH YHPABJICHUS JUYHBIMH U CEMEHHBIMHU
(¢buHaHCaMM); yYMEHHE COCTaBJISATh BBIPAKEHUS, YPABHEHMs, HEPAaBEHCTBA M CHUCTEMBbl IO YCIIOBHUIO 3aJayd,

HCCJIICA0BATH MOJTYUYCHHOC PCIICHUC U OLICHUBATDH HpaBJIOHOIIOGHOCTB MOJIYYCHHBIX PC3YJIbTATOB

YMeHue omnepupoBaTh MOHATUSAMHU: (UTypa, TOUKa, OTPE30K, MpsMas, JIyd, JIOMaHas, Yrojl, MHOTOYTOJIbHUK,
TPEYroJbHUK, PaBHOOEIPEHHBbIH M PaBHOCTOPOHHUN TPEYrOJbHUKH, MPSIMOYTOJbHBIH TpPEYroJbHUK, MEIuaHa,
OucceKTpuca M BBICOTA TPEYroJbHHMKA, YETHIPEXYTOJBHUK, MapajjiesiorpaMM, poMO, MPsIMOYTOJbHUK, KBajpar,

Tpameuusi; OKpYXKHOCTb, KpYT, KacaTejbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHbIMHM (UTYypaMH; yMEHHE peularh
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3aJa4yd, B TOM 4YHCJIE U3 HOBCGI[HCBHOIZ KM3HHM, Ha HaXO0XACHHUEC TI'COMCTPHYCCKHUX BCIWYHWH C IIPUMCHCHHEM

U3YyYEHHBIX CBOMCTB UTYp U (pakToB

YMeHue onepupoBaTh MOHATHSAMH: PaBEHCTBO (UTYp, PaBEHCTBO TPEYrOJbHUKOB; MapauIeIbHOCTh H
NEePIEHANKYIIIPHOCTD MPSAMBIX, YTOJI MEXIY MPSAMBIMH, MEPICHINKYIISP, HAKIOHHAs, MPOEKIus, nmogooue ¢uryp,
MOJI0OHBIE TPEYrOJbHUKHU, CUMMETpPUS OTHOCUTEIIbHO TOYKHM M TMPSAMOM; yMEHHE pacro3HaBaTh PaBEHCTBO,

CUMMETPHUIO U IT01001e (PUTyp, NapajIeIbHOCTh U MEPIEHANKYISIPHOCTD MPSAMBIX B OKPYKAIOILIEM MUPE

YMeHue omnepupoBaTh MOHATUSMHU: JUIMHA, PACCTOSHHUE, yroj (BeJIMYMHA YIVIa, CHUHYC M KOCHUHYC yIja
TpPEeyrojbHUKa), IJIONMIab; YMEHUE OLIEHHWBATh Pa3Mephbl MPEAMETOB U OOBEKTOB B OKPYKAIOIIEM MHUPE; YMEHHE
OPUMEHATH (POPMYIIBI IEpUMETPA | ILIOMIAT MHOTOYTOJIbHUKOB, JUTMHBI OKPY>KHOCTH U IUIOLIAU Kpyra, o0bema
MPSIMOYTOJIBHOTO MapajUIeNIeNUIe1a; YMEHUE PUMEHITh IPU3HAKU PAaBEHCTBA TPEYTOJbHUKOB, TEOPEMY O CYMMeE
VIJIOB TpEYyroibHHKA, TeopeMmy lludaropa, TpuroHOMeTpudyecKHe COOTHOIICHHS MJISi BBIYMCICHUS JIJIHH,

PacCTOSHUH, TIIOIIAIEN

12
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YMeHnue I/1306pa)KaTB IIJIOCKHEC (I)I/Il"ypbl n ux KOM6I/IHaI_II/II/I, MMPOCTPAHCTBCHHBIC (1)I/IprbI OT pPyKH, C ITOMOLIBIO

qepTé}KHBIX HHCTPYMCHTOB U 3JICKTPOHHBIX CPEACTB IO TCKCTOBOMY MJIM CUMBOJIbHOMY OIIMCAHUTIO

YMmenune ONCpUpOBaATh IMOHATHUAMU. IMPAMOYIrOJibHasd CHUCTEMa KOOpPJAWHAT, KOOPAWHATBI TOYKH, BCKTOpP, CymMMa
BCKTOPOB, MPOU3BEACHNUEC BEKTOpPA HA YHUCJIO, CKAJIIPHOC IMPOU3BCACHUC BEKTOPOB, YMCHHUEC HCIIOJIB30BATH BEKTOPLL
N KOOPpAWHATHI MJIA MPEACTABJICHUA OAHHBIX W PCHICHUA 3aaa4, B TOM YHUCIIC U3 JPYIrux y‘~I€6HI>IX npeaMEeToOB U

peanbHOU KU3HU

14

YMeHue onepupoBaTh MOHATUSMH: CTOJOMKOBBIE U KPYTOBBIE JUArpaMMbl, TaOJIHIbI, cpeiHee apu(mMeTHuecKoe,
MeluaHa, HauOosplllee W HaWMEHblIee 3HA4YeHMs, pPa3Max YUCIOBOrO HaboOpa; yMEHHE U3BIEKaTh,
UHTEPIPETUPOBATL U MpeoOpa3oBbIBaTh HMHQOpPMAIMIO, MPEACTABICHHYIO B Tabmuuax M Ha Juarpammax,
OTPaXKAIOLYI0 CBOMCTBA U XapAKTEPUCTUKU PEABHBIX IPOLECCOB U SBICHUN; YMEHHUE PaClIO3HABATh U3MEHUYUBbIE

BEJIMYMHBI B OKPYKAIOLIEM MUPE
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VYMeHue OnepupoBaTh IMOHATUSAMU: CIYYaHBIA OMNBIT (CIy4alHBIA DKCIEPUMEHT), 3JEMEHTapHOE COOBbITHE
(37eMEeHTapHBI WCXOJ) CIYYalHOTO OIbITa, CIy4aiiHOEe COOBITHE, BEPOSATHOCTH COOBITHS; yYMEHHUE HAXOIHTh
BEPOSITHOCTH CIIyYaiHBIX COOBITHI B OIBITaX C PAaBHOBO3MOXKHBIMHU 3JIEMCHTAPHBIMU COOBITHSIMH; YMEHHE PeliaTh
3a/1a4yll METOJIOM OPTaHHM30BAHHOTO Tepedopa W C HUCIOJIb30BaHHWEM IPaBHUIA YMHOXKCHUS, YMCHHE OIICHHBATH
BEPOSITHOCTH PEATbHBIX COOBITHH W SIBJICHWH, MOHHMATh POJIb MPAKTUYECKH JOCTOBEPHBIX M MAJIOBEPOSITHBIX
COOBITHIA B OKPY)KAIOIIEM MHUPE W B JKH3HH; 3HAKOMCTBO C IOHSTHEM HE3aBHCHMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIMX YHCET U €T0 POJIBIO B MAaCCOBBIX SABJICHHUAX

YMmenue BI)I6I/IpaTI) HOI[XOI[SIHII/IfI H3y‘~I€HHLII71 MCTOJ JId PCIICHUA 3aaa4u, [IPUBOAUTL NPUMCPBI MATCMATUICCKUX
3aKOHOMepHOCTeﬁ B MIpHUPOAC U KHU3HHU, PACIIO3HABATL ITPOSABJICHUC 3dKOHOB MATCMATUKH B UCKYCCTBC, OIMUCHIBATDH
OTACJIbHBIC BBIAAOIINUECA PE3YJIbTAThI, ITOJYUCHHBIC B XOA€ PA3BUTUA MAaTCMATUKHN KaK HAYKH, IIPUBOJUTL ITPUMCPBIL

MAaTEMATUYCCKUX OTKpLITI/Iﬁ H UX aBTOPOB B OTEUYECTBCHHOM U BCCMHpHOfI HUCTOpUHU




HHEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMBIX HA OI'D ITO MATEMATHUKE

Kon IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1 Yucna v BBIYKCICHUS

1.1 Hatypanbnble u uenbie uncna. [Ipu3Haku JeMMOCTH LETIbIX YHCe

1.2 OOBIKHOBEHHBIE U JECSITHUHBIE IPOOH, TPOLIEHTHI, OECKOHEUHBIE IEPUOANUECKHE APOOU

1.3 Pannonanbuble yncna. Apudmernyeckue onepanuy ¢ palMoHaIbHBIMU YHCIAMU

1.4 JetictBuTenbHbIe Yncia. Apu(pMETHYECKHUE ONIEPAIUH C ICHCTBUTCIIBHBIMUA YUCIIAMH

1.5 [TpuOnmkE€HHBIE BHIYMCICHUS, PABUJIA OKPYIIICHUS, TPUKUAKA U OI[CHKA Pe3yJbTaTa BEIYUCICHUI
2 Anrebpanyeckue BbIpaXKeHUs

2.1 bykBeHHbIe BhIpakeHUS (BBIPAKESHHSI C IEPEMEHHBIMH )

22 Crenens ¢ nenpiM nokasareneM. CTENeHb ¢ palluOHAIBHBIM NT0Ka3areneM. CBOMCTBa CTENEHU

2.3 MHorousIeHBI

24 Anrebpanueckas 1poob

2.5 Apudmerndeckuit KOpeHb HaTYpaJIbHOM cTeneHu. J(efcTBHs ¢ apuMEeTHYECKUMH KOPHIMU HATypaJIbHOM CTETIEHU
3 YpaBHEHHS 1 HEpABEHCTBA

3.1 Lenblie u 1poOGHO-parMoHanbHble ypaBHeHHUs. CUCTEMBI U COBOKYITHOCTH YPaBHEHUH

32 Lenbie u 1poOGHO-paroHanbHble HepaBeHCTBA. CUCTEMbI U COBOKYITHOCTH HEPaBEHCTB

3.3 Pemenne TekcTOBBIX 3amau

4 YucnoBsle OCIEN0BATENBHOCTH




4.1

ITocnenoBaTenbHOCTH, CIIOCOOBI 3aMaHus OCIEA0BATEILHOCTEH

4.2 Apudmerndeckas 1 reomeTpudeckas mporpeccur. @opmyiia ClI0KHBIX MPOLIEHTOB
5 @yHKIMH
Oyukuus, crnocodsl 3amanus Gynkuuu. 'paduk pynkmmm. OOnacTe onpeneneHus 1 MHOXKECTBO 3HaYeHHd ¢yHkunu. Hymm
5.1. ¢ynkuuu. [TpomexxyTku 3HAKOMOCTOSHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKIHMH. MakCHMyMbl U MHUHUMYMBI (DyHKIIHH.
Haubosnbiee u HanMeHblee 3HaUeHUE (PYHKIIMU Ha IPOMEXYTKE
6 KoopaunaTsl Ha IpsAMOM U INIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbl KOOPIMHATHI HA TJIOCKOCTH
7 I'eomerpus
7.1 ['eomerpuueckue GUrypsl 1 X CBOMCTBa
7.2 TpeyronbHUK
7.3 MHOroyroiasHUKu
7.4 OKpy’>KHOCTb U KpyT
7.5 N3mepenune reoMeTpuyecKux BETUYHH
7.6 BexTops! Ha TIOCKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenbHasi CTaTUCTHKA
8.2 BepositHOCTB
8.3 Kombunatopuka




8.4

MuoxectBa

8.5

I'padmr
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