MUHUCTEPCTBO IMPOCBEUIEHUSI POCCUMUCKOU ®EJEPALIMUA
MunucrepcerBo oopazoBanusi TBepckoii ods1acTh

Otaen odpazoBanus AAMUHHCTpauuH CTapHUIKOro MyHHIHNAJIBLHOIO OKPYra

MBOY "Hoso-fImckaa COLL "

PACCMOTPEHO COI'JTACOBAHO YTBEPXIEHO

o
PO hn o 4
7TV ot f EHIE e 9

Ha 3acenanuu [1IMO 3aMeCTUTENb JUPEKTOpa
y4uTENEH MaTeMaTUKH no YP
: ({Ui’/ﬂ-‘*- g /"7 3// /"//‘
Muponoga O. C. Kykosa T. B

[Tporokon Nel ot «26»
asrycra 2025r.

PABOYASI IPOTPAMMA
(ID 7477598)

yuyeOHoro kypca «I'eomeTpus»

Juist o0yuaronmxcst 7-9 kjaccon

a. Hoso-SImckas, 2025



HOACHUTEJBHASA 3AIINCKA

['eomeTprst Kak OJWMH M3 OCHOBHBIX pa3JciiOB IIKOJBHOW MaTeMaTHKH,
UMEIOIUI CBOEH 1ENbI0 00ECTICYNTh M3YUYEHHE CBOMCTB M pa3MepoB QUryp, ux
OTHOIICHWHA W B3aUMHOE PACIOJIOKCHHE, ONUPACTCAd HA  JIOTHYECKYIO,
JOKA3aTeNbHY0 JTUHAK. LIEHHOCTh M3yYeHWsi TEOMETPUM HA YPOBHE OCHOBHOIO
o0uiero 00pa3oBaHus 3aKIOYAETCS B TOM, YTO OOYYArOIIMICS YUUTCS MPOBOIAUTH
JOKA3aTENbHbIC PACCYKICHUS, CTPOUTD JTIOTUYECKUE YMO3AKIKOUYCHHUS, T0KA3bIBATh
VUCTUHHBIE YTBEP)KICHUS W CTPOMTH KOHTPIPUMEPBI K JIOKHBIM, MPOBOJIUTH
pacCcy’KICHUsT «OT TMPOTHBHOIO», OTJIMYaTh CBOMCTBA OT  MPU3HAKOB,
(opMyupoBaTh OOPATHBIE YTBEPXKICHUSI.

Bropo#i 1enpr0 M3ydeHHs] TEOMETPHM SIBISIETCS KCMOJIB30BAHHE €€ Kak
WHCTPYMEHTA MPU PEIICHUU KAK MaTeMarHYeCKHX, TaK W MPAKTUYECKUX 3a7ad,
BCTPECUAKOIIMXCS B  pPealbHOW kM3HU. OOyyarommiics [OOKEH HAYyYMThCS
ONPEACTUTh TEOMETPUYECKY0 (DUTYypy, ONMcCaTh CIOBAMH AAHHBIA YEPTEX WM
PHCYHOK, HATH IJIOINAAb 3€MEIBHOTO YYacTKa, PACCUYMTATh HEOOXOAUMYIO JUTUHY
ONTOBOJIOKOHHOTO KaOeNsl Wid TpeOyeMble pa3Mepbl Trapaxka Uisi aBTOMOOWMIIS.
OTOMY COOTBETCTBYET BTOpAsi, BBIYMCIATEIbHAS JTUHUS B M3YUYCHUU T'€OMETPHH.
[Ipn pemeHnn 3ama4 MPAKTUYECKOTO XapakTepa OOydYarOIUiiCs YUUTCS CTPOWTH
MAaTEMATHUYECKAE MOJCIN  PEAbHBIX JKU3HEHHBIX CUTyaluuid, MPOBOJWTH
BBIYKCJICHHS U OLICHUBATh aICKBATHOCTh MOJIyYCHHOTO PE3ybTara.

Kpaiine BaxHO NOAUEPKMBATH CBSI3W TEOMETPUM C APYTAMHU yUYEOHBIMH
npeaIMeTaMi, MOTUBUPOBATh MCIIOJIB30BAaTh OMPEACIICHUSI TEOMETPUUYECKUX (PUryp
U TOHATUH, NEMOHCTPUPOBATH MPUMEHEHHUE IMOTYUYCHHBIX YMECHHHA B (PU3MKE U
TEXHUKE. OTH CBS3W HamOojee SPKO BHAHBI B Temax «BekTope»,
«TpuronomeTpuyeckue COOTHOLIEHUA», «Meron koopauHary W «Teopema
[Tugaropay.

YueOHblli Kypc «l'€OMETpUs» BKIIOYACT CICAYIOLME OCHOBHBIC Pa3JCibl
cogepxkanus: «l'eomerpuueckue QuUrypel W MX CBOHCTBay, «M3Mepenue
FEOMETPUYECKUX  BEIMYMHY», «JIeKapTOBbl KOOPAMHATHI HA  IUIOCKOCTHY,
«BexTopey, «IBuskeHHs MIOCKOCTHY, «IIpeodpazoBanus noao0us.

Ha n3yuenne yueOnoro kypea «I'eomerpus» orBoaurcs 204 yaca: B 7 knacce
— 68 uvacoB (2 yaca B Henenw), B 8 kiacce — 68 yacoB (2 yaca B HEAET0), B 9
KJj1acce — 68 4acoB (2 yaca B HEJEIIO).



COJAEPKAHUE OBYUYEHUA
7 KIIACC

HauanbHble OHATUA TeOMETPUU. TouKa, psAMasi, OTPE30K, JIy4d. YT0JI. Bubl
VIJIOB. DBeprukanbHele W CMEXKHBIE VYIUIBL.  buccekrpuca yria. JlomaHas,
MHOTIOYTOJIbHUK. [lapayiimenbHOCTh U EPIEHAUKYJISIPHOCTD MPAMBIX.

Cummerpuunbie  gurypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETPHH.
[IpuMepsl CUMMETPUH B OKPYKAKOILEM MUPE.

OCHOBHBIE TIOCTPOEHUSI C TMOMOLIBIO LMPKYJS M JIMHEWKH. TPEyrojibHUK.
BricoTa, Mmeanana, OuccekTpuca, uX CBOWCTRA.

PaBHOOEApEHHBIE W PaBHOCTOPOHHWI  TpeyroiibHUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CpoiicTBA W TpPU3HAKA PABHOOCAPECHHOIO TPEYroJbHUKA. [Ipu3Haku
paBeHCTBA TPEYTOJIBHUKOB.

CBo¥iCcTBa M NPU3HAKHU NAPAUIEIBHBIX NPAMBIX. CyMMa yTIIOB TPEYTOJIbHUKA.
BHennue yribsl TpeyroyibHUKA.

[IpsMOyrosnbHblid  TPEeyroabHUK. CBOWCTBO MEAMAHBI MPSIMOYTOJBHOIO
TPEYroJbHUKA,  NPOBEAEHHOM K  rumoreHys3e.  IIpusHaku  paBeHCTBA
MPAMOYTOJIBHBIX TPEYTONBHUKOB. [ IpAMOYTOJIBHBIN TPEYTOJIbHUK C yIJIOM B 30°.

HepaBeHncTBa B reOMETpUH: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMAHOM, TeopeMa O OOJIbIIEM yIie M OOJIbLIEH CTOPOHE TPEYrOJbHUKA.
[leprieHAUKY AP U HAKITOHHAS.

I'eomerpuyeckoe MeCTO TOYEK. bHccekTpuca yrina H - CEPEOUHHBIN
MEPIIEHIUKY ISP K OTPE3KY KaK FEOMETPUYECKUE MECTA TOYEK.

OKpy’>KHOCTb M KpyI, XOpAa W JMaMerp, MX CBo#cTBa. B3aummnoe
PacIoIOKEHHE OKPYKHOCTH M mpsiMoil. KacarenpHad U cexylias K OKPY>KHOCTH.
OKpy>KHOCTb, BIIMCAHHAs B Yroy. DBrnucanHas W onMcaHHas OKPY>KHOCTH

TPEYTOJIbHUAKA.
8 KUIACC

YeTelp€xyronbHuky. [lapamienorpamm, €ro nNpu3Haku U cBOiCTBa. YacTHBIE
Clly4ad NapajuieorpaMMoB (TIPSIMOYTOJIBHUK, POMO, KBAaApaT), UX NPHU3HAKK W
cBoiicTBa. Tpanenusi, paBHOOOKas Tpameuus, €€ CBONCTBA M NPHU3HAKH.
[IpsamoyroyibHas Tpanenus.

Meron yasoeHus Meauansl. LlenTpanbHas cumMmerpus. Teopema daiieca u
TEOpPEMa O MPOMOPLUUOHAIIBHBIX OTPE3KAX.

Cpennue JIMHAKA TPEYTOJIBHUKA U Tpaneuuu. LIEHTp Macce TpeyroapHuKa.

[TonoOue TpeyroapHukoB, kod(dduireHt noaodus. [lpuznaku nomoOus
TPEYroJabHUKOB. [ [puMeHeHe MOA00MS MPU PEIIEHUH MPAKTUYECKUX 3a1aY.



CpoiicTBa mnomaacii reomerpuyeckux ¢Guryp. @opmyibl i TUIOMIAIA
TPEYroJIbHUKA, MapajuienorpamMma, pomba u tparnenuu. OTHOLICHHE IUTOIAACH
no100HBIX (PUryp.

Brruucnenue miomanaeii TpeyroJpHUKOB U MHOTOYTOJIBHUKOB HA KJIETYaTOR
oymare.

Teopema [Iudaropa. Ilpumenenue Tteopemsl I[lugaropa mnpu penieHun
MPAKTUYECKUX 3aaY.

CHHYC, KOCHMHYC, TAHI'€HC OCTPOTO yIjla NMPSAMOYTOJBHOTO TPEYTrOJbHHUKA.
OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO. TPUrOHOMETpUYECKUE (DYHKIMU
yrioB B 30, 45 u 60°.

BrnucaHHble W LEHTpPAJIBHBIE VIVIBI, YIOJl MEXKAY KacaTrellbHOW W XOpIoil.
Yriel  MEXOy — XOpAamMu M CEeKylIMMHW. BrnmcaHHele W ONKCaHHBIE
YETBIPEXYTOJIBHUKN. B3auMHOE pacnoiokeHue ABYX OKpYy)KHOcTei. Kacanue

OKpy)HOCTEH. OOLIME KacaTeabHbIE K IBYM OKPY>KHOCTSIM.
9 KIIACC

Cunyc, KocuHycC, TaHreic yrinoB or O go 180°  OcHoBHOE
TPUTOHOMETPHYECKOE TOKACCTBO. DOPMYJIBI MPUBEICHUS.

Pemienne TpeyronbHukoB. TeopemMa KOCMHYCOB W TEOpPEMA CHUHYCOB.
Pemenne mnpakTHYeCKMX 3a7ady C HCHOJIB30BAHMEM TEOPEMBI KOCHHYCOB W
TEOPEMBI CHHYCOB.

[TpeoOpazoBanue noaodus. [10100Me COOTBETCTBEHHBIX DJIEMEHTOB.

Teopema O NPOM3BEICHUM OTPE3KOB XOPH, TEOPEMBI O MPOU3BEACHUHU
OTPE3KOB CEKYIIMX, TEOPEMA O KBAAPATE KACATEIbHOIA.

Bekrop, mimmHa  (MOAydb)  BEKTOPA,  COHANPABICHHBIE  BEKTOPHI,
OPOTUBOIMONOXHO  HAMPABJICHHBIE  BEKTOPBI, KOJJIMHEAPHOCTh  BEKTOPOB,
PABEHCTBO BEKTOPOB, ONEPALMM HAaJA BEKTOpamH. Pas3iiokeHHWe BEKTOpA MO JBYM
HEKOJJIMHEApHbIM BekTOpaM. KoopauHatel BekTopa. CKalspHOE MPOU3BEICHUE
BEKTOPOB, TPUMEHEHUE ISl HAXOXKICHUS JJTUH U YTJIOB.

JleKkapTOBbl KOOPAMHATHI HA TUIOCKOCTH. YPaBHEHMSI MPSMOM M OKPY>KHOCTH
B KOOpIAMHATAX, NEPECCUYEHNE OKPY>KHOCTEH M MPAMBIX. MeTOA KOOPAMHAT U €70
NPUMCHEHUE.

[IpaBuyibHBIE MHOTOYTOJIbHUKH. JMWHA OKpy>KHOCTH. ['paaycHas u
pamuaHHasi Mepa yIia, BBIYMCIECHUE JUIMH AyTr OKpyHoctel. [lnomane kpyra,
CEKTOPA, CETMEHTA.

JIBU>KEHUS TUIOCKOCTH M BHYTPEHHME CUMMETPUH (QUIYDP (3JIEMEHTApHBIC
npeacrapieHus ). [lapannenbaeiil nepenoc. [ToBopor.



INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHSA TTPOI'PAMMBI
YUYEBHOI'O KYPCA «(@I'EOMETPHS» HA YPOBHE OCHOBHOIO
OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JINYHOCTHBIE pe3yJIbTAaThl OCBOCHHMS MPOrpaMMbl  y4eOHOro Kypca
«"eomeTprs» XapaKTePU3YHOTCH:

1) narpuoTn4eckoe BOCIUTAHHE:

[IPOSIBJICHUEM HMHTEpPECA K MPOIUIOMY UM HACTOAIIEMY POCCHMCKON
MAaTE€MAaTUKH, LUEHHOCTHBIM  OTHOLIEHWEM K  JOCTHXKCHMSM  POCCUICKHX
MaTeMaTHKOB M POCCHMCKOW MaTEMaTHYECKON IIKOJBI, K HCIOJIB30BAHUIO DTHUX
JOCTUKEHMIA B PYTHUX HAyKaxX W MPUKIAAHbIX chepax;

2) rpa)kaIaHCKOe H JyXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBINOJTHEHUIO O0S3aHHOCTEH IMpayKAAHWHA U PEAU3ALMH €r0
npaB, NPEACTABICHHEM O MAaTreMaTHYECKMX OCHOBaX (PYHKIMOHWUPOBAHUS
PA3IAYHBIX CTPYKTYP, SBJICHHMA, MPOLEAYP MPAXIAHCKOro O0IIecTBa (HAMPUMED,
BbIOOPBI, OMPOCHI ), TOTOBHOCTBIO K OOCYKACHHAIO 3THYECKHAX MPOOJIEM, CBI3aHHBIX
C TPAKTUYECKAM TPUMEHECHHUEM JOCTHXKECHUI HAYKH, OCO3HAHUEM BaKHOCTH
MOPATbHO-3THYECKUX MMPUHLMUITIOB B ACATENBHOCTH YYEHOT O,

3) Tpy10BO€ BOCIIUTAHHUE:

YCTAHOBKOM HA AaKTMBHOE Y4YaCTHE B PCIICHUM NPAKTHYECCKUX 3aaa4
MAaTEMaTUYECKON HANPABICHHOCTH, OCO3HAHMEM BAKHOCTHM MATEMAaTH4ECKOrO
00pa3oBaHMsl HAa MPOTSHKEHWM BCEH SKM3HM JUIS YCIEIIHOW MPO(ecCHOHATbHOM
JESATEIbHOCTA M PA3BUTHEM HEOOXOAUMBIX YMEHHWA, OCO3HAHHBIM BBIOOPOM H
NOCTPOCHUEM WHANBUAYAIBHON TPacKTOPUM 00pa30BaHUs U 5KU3HEHHBIX MJIAHOB C
YUETOM JITYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTENH;

4) scTeTn4ecKoe BOCIIUTAHHE:

CHOCOOHOCTBKD K OMOLMOHAIBHOMY M 3CTETHYECKOMY  BOCIPHUSATHIO
MaTEMaTHUYECKAX OOBEKTOB, 33Ja4, PEUICHWHA, pacCyXKACHWN, YMEHHIO BUACTH
MaTEMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE,

S) neHHOCTH HAYYHOI O O3HAHMS:

OpPUEHTAUMEH B JEATEIBHOCTH HA COBPEMEHHYID CHUCTEMY HAYYHBIX
NPEICTABICHANH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOABI U
oOuiecTBa, MOHUMAHUEM MATEMATHYECKONH HAayKW Kak cQepel 4YeIOBEUECKOH
JEATENBHOCTH, JTANOB €€ Pa3BUTHS M 3HAYUMOCTH JJIsl PA3BUTHS LIABUIA3ALMUM,
OBJIAJICHUEM SI3bIKOM MATEMATHKU U MATEMATHYECKOM KYJIBTYPOH Kak CPEACTBOM
MO3HAHWS MHPA, OBJIAJEHUEM MPOCTEHIIMMUA HABBIKAMHM HMCCIIEA0BATENBCKON
NEATENBHOCTH,



6) ¢usnueckoe BocnuTaHHe, (POPMHPOBAHHE KYJbTYPbI 310POBbSI H
IMOLHMOHAIBHOIO 0JIArONOJyYHs:

TOTOBHOCTBIO TPUMEHSTh MAaTEMAaTUUYCCKUE 3HAHHWS B MHTEPECAX CBOETO
3/I0POBBS, BEACHUS  3J0pOBOTO  o0Opa3a KM3HU  (3J0pOBOC  MUTAHHUE,
cOATaHCUPOBAHHBIA PEKUM  3aHATHA W OTAbIXa, peryispHas (u3nyecKas
AKTUBHOCTH), C(OPMHUPOBAHHOCTBED HAaBBbIKA PE(PICKCHM, NPU3HAHUEM CBOETO
IPaBa Ha OIMOKY M TAKOTO K€ MpaBa APYroro YeJIOBEKa,

7) 3K0JI0rHYecKOoe BOCIIUTAHHE:

OpUEHTALIMEH HA MPUMEHEHUE MATEMATUYCCKUX 3HAHUN AJI PEIIEHUS 3aaa4
B 00JAacTM COXPAHHOCTH OKPY KArOUIEH Cpeabl, TMJIAHUPOBAHHUS MMOCTYNKOB M
OLICHKH WX BO3MOXHBIX TOCJIECICTBUH HJsl OKPY>KAMOIIEH CPeabl, OCO3HAHUEM
r100AIBPHOTO XapakTepa 3KOJOTHYECKUX TPOOIEM U MyTEH UX PELICHUS,

8) ajantanusi K U3MEHAIIMMCS YCJIOBHAM COLMAJBbHON M MPUPOAHOIT
cpeabl:

TOTOBHOCTBIO K JCHCTBUSIM B YCJIOBUSIX HEONPEACIEHHOCTH, TMOBBILICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Y€PE3 MPAKTUUYECKYIO NEATEIIBHOCTD, B TOM YMCIIE
YMEHHE YUUTHCA y OPYTHX JIFOACH, MpuoOpeTaTh B COBMECTHOW ACSITENLHOCTH
HOBBIC 3HAHUSI, HABBIKK M KOMIIETEHIIMH U3 ONBITA APYTHX;

HEOOXOOUMOCTBIO B (POPMUPOBAHWMM HOBBIX 3HAHWWA, B TOM YHCIIE
(OopMYyUPOBATH UIEHU, IOHATHUS, TUIOTE3BI 00 OOBEKTAX W SBICHUSX, B TOM YUCIIE
paHee HEW3BECTHBIX, OCO3HABATh JACPUIMATHI COOCTBEHHBIX 3HAHWA U
KOMIETEHTHOCTEH, TUIAHUPOBATH CBOE PA3BUTHE,

CHOCOOHOCTBK) ~ OCO3HABAaTh  CTPECCOBYKD  CHUTYalMIO, BOCHPHHHAMATH
CTPECCOBYK) CHUTYAlIMIO KaK BBI30OB, TPEOYIOMMIA KOHTPMEP, KOPPEKTHPOBATh
NPUHUMACMbIE PEIICHUST W ACHCTBUS, (OPMYJIMPOBATH M OLICHUBATh PHUCKH W
NOCNEACTBHS, POPMHUPOBATH ONBIT.

METAINIPEJIMETHBIE PE3YJ/IbTATBI
Ilo3naBaTe/IbHBIEC YHHBEPCAJbHbBIC YUeOHbIE AeiliCTBUA

ba3osble Jornyeckue aeiicrBus:

e BBISBJIATh M XapaKTEPU30BATh CYUICCTBCHHBIE MPU3HAKM MATEMaTHYECKUX
OOBEKTOB, MOHSATUH, OTHOWICHWH MEXIY NOHATUAMHU, (HOPMYJIHPOBATH
ONpEACTICHUS]  TOHATHI, yCTAHABIIMBATH  CYLIECTBEHHBIA  MPU3HAK
KIacCU(UKalMM, OCHOBAHWS AJisi OOOOIICHHWS W CpPaBHEHMS, KPUTEPUU
NPOBOAMMOIO aHAJIN3A,

e BOCHPHUHMMATh, (opMynHpoBaTh W  NPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIIbHBIE W OTPULATENIbHBIC, E€IWHUYHBIC, YaCTHBIE W OOIIME,
YCIIOBHBIC;



BBISIBJISITh ~ MATEMATUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
OPOTUBOpPEUMs. B (paKTax, JAHHBIX, HAOMIOJCHUSX M YTBEPKACHHUSAX,
npeuiaraTe KPUTEPUU JIJ1s1 BBISIBIICHUSI 3aKOHOMEPHOCTEH M TPOTUBOPEUMIA,
JeNIaTh BBIBOJBI C MCIOJIB30BAHUEM 3aKOHOB JIOTMKH, NCAYKTHBHBIX H
MHIYKTUBHBIX YMO3aKIIOYCHUN, YMO3AKIIFOUYCHUH 10 aHAJIOTHH,

pa3dupaTh N0KA3aTEIbCTBA MATEMATHUECKAX YTBEPKIACHUMA (MPAMBIE U OT
OPOTUBHOIO), TPOBOJUTH CAMOCTOSITEILHO HECJIOXKHBIE J0Ka3aTeIbCTBA
MaTeMaTHYECKUX (PAKTOB, BBICTPAMBATh APTYMEHTALMIO, MPHBOJIUTH
OPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS,
BbIOMpaTh CrMoco0 pemeHus y4eOHOM 3amaun (CpaBHUBATh HECKOJBKO
BAPHAHTOB pEUICHHS, BBIOMPATh HAMOONEE MOAXOMAIIMA C YUETOM
CaMOCTOSITENTBHO BBIJCIICHHBIX KPUTEPHUEB).

ba3oBble ncciienoBaTe/IbCKUe AeiiCTBHUSA:

MCIOJIb30BaTh BOMPOCHl KaK HCCICAOBATENILCKHIA WHCTPYMEHT IMO3HAHUS,
(opMyIMpOBaTh BOMPOCH, (PUKCUPYIOLIME MPOTUBOPEUME, MPOOIEMY,
CaMOCTOSITETIbHO ~ YCTAHABIIMBATh HWCKOMOE W JIaHHOE, (POPMHUPOBATH
TUIIOTE3Y, APTYMEHTHPOBATH CBOKO MO3UIUI0, MHEHHE,

OPOBOJAWTH MO CAMOCTOSATENBHO COCTABIICHHOMY IUIAHY HECIIOXKHBIH
AKCIIEPUMEHT, HEOOJBIIOE UCCIIEA0BAHUE M0 YCTAHOBICHUIO OCOOEHHOCTEH
MaTEMaTHYECKOTO 0OBEKTA, 3aBUCUMOCTEH OOBEKTOB MEKIY COOOIA;
CaMOCTOATEIBHO (PopMyIUpoBaTh 00OOMIEHUS U BBIBOJIBI MO PE3yJbTaTaM
NPOBECAEHHOTO HAOMIOJACHMS, WCCIEAOBAHUS, OLEHUBATH JOCTOBEPHOCTH
NOJTYYEHHBIX PE3YIbTATOB, BEIBOJOB H 0000IIEHUIA;

NPOrHO3MPOBATh BO3MOYKHOE PA3BUTHE TMPOIECCA, A TAKXKE BBIJIBHIaTh
IPEINOIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIIOBUSIX.

Pabora ¢ napopmanmueii:

BBISIBJISITh HEJOCTATOYHOCTh M M30BITOYHOCTH WH(OPMALMHU, [TaHHBIX,
HEOOXOMMBIX JJIsl PELICHUS 3a1a4H;

BbIOMpaTh, AaHAJIM3UPOBATh, CHCTEMATU3UPOBATh W HWHTEPIPETUPOBATH
WH(OPMALMIO Pa3IMYHbIX BUAOB U (POPM PEACTABICHHUS,

BbIOMpaTe (OpMy TPEACTaBICHHS WHPOPMAUMU W WILTIOCTPUPOBATH
pelIacMbple  3a7a4M  CXEMaMH, JAdarpaMMaMid, WHOW TpaQukod W ux
KOMOHMHALIUAMH,

OLICHWBATh HAAEKHOCTh WMH(POPMALMKA MO KPUTEPHSM, MPEATOKEHHBIM
YUUTENEM WU CPOPMYTUPOBAHHBIM CAMOCTOSATENBHO.

KoMmyHHKaTHBHBIE YHHBEpPCAJIbHbIC Y4eOHbIE IeHCTBHS:

BOCIIpHHHUMATL U (bOpMy.HI/IpOBaTB CY’KACHUA B COOTBCTCTBUU C YCIIOBUAMHU
H OcjIaMu O6I].I€HI/I$I, ACHO, TOYHO, I'PAMOTHO BBIPAYKATL CBOIO TOYKY 3PCHHUA



B YCTHBIX W MHUCbMEHHBIX TEKCTAaX, /ABaTh MOSICHEHUS MO XOIYy PELICHMUS
3a/1auu, KOMMEHTHPOBATh MOJYUYEHHBIH PE3yJIbTarT;

B X0J¢ 00CY>KIECHUS 3a1aBaTh BOMPOCHI M0 CYLIECTBY OOCY>KIAEMON TEMBI,
npoOJIeMbl, pelliaeMoii 3aauu, BbICKa3bIBaTh UJECH, HALCJIEHHBIE HA MOUCK
pELICHUs, COMOCTABJATH CBOM CYXXICHUS C CYXKACHUSAMH JPYTHUX
YYaCTHUKOB JAMajora, oOHapy’>KMBaTh Pa3iMuMe W CXOJCTBO MO3WIIMH, B
KOPPEKTHOH (opMe GOpMYyTUPOBATH PA3HOIIIACHS, CBOM BO3PAKCHHS,
OpEACTaBIATh  PE3yJbTaThl  PEUICHUs  3ajaud,  JKCIECPUMEHTA,
WCCIICTIOBAHMSI, POEKTA, CAMOCTOSTENIBHO BbIOUpaTh (POPMAT BBICTYILICHUS
C YYETOM 3a7a4 NPE3CHTALMKA U OCOOCHHOCTEH ay AMTOPHH,

NOHUMATh M UCMOJIb30BATh MPEUMYILECTBA KOMAHIHONW W UHIUBU Y AJIbHOU
PabOTHI MPU PELICHUH YUEOHBIX MATEMATUUECKUX 33/1a4;

OPUHUMATH 1€JIb COBMECTHOM ACITENBHOCTH, TUIAHUPOBATH OPraHU3allUIo
COBMECTHOI pabOTHI, pacmpencisTe BUIb PpadOT, JAOrOBApUBATHCA,
00Cy>X/1aTh MPOLECC U pe3yabTaT padoThl, 0000MATE MHEHHS HECKOIbKHUX
JIFOJICH;

y4acTBOBaTh B TIpPyHImoBeIX ¢opmax padoTel (0OCyx)acHHs, OOMEH
MHEHUSMHU, MO3TOBBIE LITYPMbI U JPYTHUE), BHINOJHATH CBOIO YaCTh PAOOTHI
U KOOPIWHMPOBATH CBOM JEHCTBUS C JAPYTUMH WICHAMH KOMAHJBbI,
OLIEHMBATh KAYECTBO CBOETO BKJAAa B OOUIMHA MPOAYKT MO KPUTEPUSIM,
c(OpMYTMPOBAHHBIM YUYACTHUKAMU B3aUMOJICHCTBUS.

PeryasiTuBHbIC YHHBeEpCaJbHbIE Y4eOHbIC AeiCTBUS

Camoopranusanusi:

CaMOCTOSITENTLHO COCTABNATH IUIAH, aITOPUTM PELICHUS 3afaud (WM €ro
YacTh), BBIOMPATh CHMOCOO pPEHICHHs ¢ YYETOM HMMEIOLIMXCS PECYpPCOB H
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHpPOBaTb W KOPPEKTHPOBATh
BapHAHTHI PELICHHI ¢ YYETOM HOBOH MH(OpMaLIUK.

CaMOKOHTPOJIb, SMOLUOHAJILHBII HHTEJJICKT:

BIIAJIETh CIIOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJIS TIPOLIECCa U PE3yJIbTaTa
PELICHHs] MAaTEMATUYECKON 3a1a4u;

MPEABUACTD TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IPU PELICHUAM 3a0a4H,
BHOCUTh KOPPEKTHBBI B JEATEIIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HalICHHBIX OLINOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATH COOTBETCTBUE PE3YJIbTATA NEATEIBLHOCTH IMOCTABICHHON L€ U
YCIIOBUSIM, OOBSCHATH NMPUYHHBI JAOCTH)KCHUS WM HEJOCTHKEHUS LIEIH,
HAXOAWTh OIIHMOKY, 1aBaTh OLICHKY MPHOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJIBTATDBI



K koHny oOydeHus B 7 kjaacce OOyYarOUACS TMONMYYUT CICAYIOLINAC
[PEAMETHBIE PE3YIIBTATHI:

Pacno3HaBaTh W3yYECHHBIE TE€OMETPUYECKUE (UTYPBI, ONPEACHATh WX
B3aMMHOE PACMOJIOKEHUE, M300paXkaThb T'E€OMETPUYECKHE (UTYPBI, BBINOIHATH
YEPTEXKU M0 YCIOBHIO 3anaud. M3MmepaTe JIMHEHHBIE W YIVIOBBIE BEIWYWHBL.
Pemrare 3a1a4y Ha BBIYMCIIEHUE IUTHH OTPE3KOB M BETMYUH YTJIOB.

Jlenate rpyOyH0 OLICHKY JIMHEHHBIX W YIJIOBBIX BEJIMYMH MOPEIMETOB B
PEANTbHOM JKW3HU, PA3MEPOB MPUPOAHBIX OOBEKTOB. Paznmmuare pa3Mepbl 3THX
OOBEKTOB MO MOPSAAKY BETUMUNHBI.

CTpOUTh YEPTEKH K TCOMETPUUECCKUM 3a/1a4aM.

[Tone30BaTbesd MPU3HAKAMH PABEHCTBA TPEYIOJBHUKOB, WCIOIB30BaTh
NPU3HAKK U CBOKCTBA PABHOOEAPEHHBIX TPEYTOJbHUKOB TP PEIICHUN 3a]a4.

[IpoBOINTE JTOTMYECKUE PACCYKACHUSA C UCIOIBb30BAHUEM T€OMETPUUYECKUX
TEOPEM.

ITonp30BaTbesd MpPU3HAKAMU PABEHCTBA IPIMOYTOJIBHBIX TPEYTOIBHUKOB,
CBOMCTBOM  MEJHWaHbl, [MPOBEIAEHHOW K  THIOTEHY3€  MOPSIMOYTOJIBHOTO
TPEYTOJIbHUKA, B PELICHUN TCOMETPHYECKHUX 3a1au.

OnpenensaTs NapajyieIbHOCTh MPSAMBIX C OMOIIBIO YIJIOB, KOTOPBIE 00pa3yeT
¢ HUMH cexymas. OnpenensaTe NapauieIbHOCTh MPSAMBIX € MTOMOILBK) PABEHCTBA
PacCTOSHUI OT TOYEK OJHON MPSAMON 0 TOYEK APYTOM MPSIMOH.

Pemare 3a1auu Ha KaeT4aroi Oymare.

[TpoBOMTE BBIYMCICHUWS W HAXOIUTh YMCIOBbIE W OYKBEHHBIC 3HAYCHUS
VIJIOB B TEOMETPUYECKMX 3aJadax C HCIOJIB30BAHUEM CYMMBI  VIJIOB
TPEYTOJbHUKOB M MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX NpU
[IEPECEUYEHUH [BYX MapAJIENBHbIX MNPAMBIX CEKyIIEeHd. Pemars npakThyeckue
3a7a4¥ Ha HAXOXKJIEHHUE YIJIOB.

Bnagere HOHATHEM TEOMETPHUYECKOrO MECTA TOYEK. YMETh ONPEACIIATH
OMCCEKTPUCY yIJIa U CEPEIMHHBINA MEPICHANKYIISIP K OTPE3KY KaK T€OMETPUUYECCKHUE
MecTa TOYEK.

DopMyIMpPOBaTh ONPEAEICHU OKPY)KHOCTH M Kpyra, XOpAbl W JuaMmeTpa
OKPY’KHOCTH, TIOJIB30BATHCS UX CBOMCTBAMHU. YMETh IPUMEHATE 3T CBONCTBA ITPH
PELIEHUN 3a/1a4.

Bnanere NMOHATHEM ONMMCAHHOW OKOJIO TPEYTOJBHUKA OKPYIKHOCTH, YMETH
HaxoauTh €€ weHTp. [lonb3oBarhes (pakTamMum O TOM, 4YTO OHMCCEKTPUCHI YITIOB
TPEYTrOJbHUKA TNEPECEKAOTC B OJHOM TOYKE, U O TOM, YTO CEPEIWHHBIE
MEPIIEHIUKYJISPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAKOTCS B OTHON TOYKE.

Brnanere noHATHEM KacaTelabHON K OKPY KHOCTH, MOJIB30BATHCSA TEOPEMOI O
MEPIEHIUKYJIIPHOCTH KacaTeabHON U paauyca, IPOBEAEHHOTO K TOUKE KaCaHUs.



[Tonb30BaThbCs MPOCTEHINUMHU TE€OMETPUYECKUMHU HEPABCHCTBAMH, MTOHUMATh
WX IIPAKTUYECKUNA CMBICII.

[TpoBOMTE OCHOBHBIE TEOMETPUYECKHAE TTOCTPOCHUS C MOMOIIBIO LIUPKYJIS U
JIAHEWKWU.

K xonny oOyueHus B 8 kjacce oOydyaromuiics MOJYYUT CJICTYOLIUE
OPEIMETHBIC PE3YIbTATHI:

Pacno3HaBaTh OCHOBHBIE BHJbl YETBIPEXYTOJIBHUKOB, WX JJIEMEHTHI,
NOJIb30BATHCS UX CBOMCTBAMM MPHU PELIEHUH FEOMETPUYECKHX 3a1a4.

[TpuMeHITh CBOMCTBA TOYKH MEPECCUEHMS MEIUAH TPEYroibHHUKA (LEHTpa
MaccC) B PEIICHUM 33Ja4.

Brnanete noHATHEM CpeHEH TUHUM TPEYTOJbHUKA W TPANCUWU, MPUMCHSTh
UX CBOICTBA MPH PEIICHUM TEOMETPUUYECCKMX 3a1ad. [lomp30BareCcsi TEOpeMoOi
darneca 1 TEOPEMOH O MPOMOPUMOHAIBHBIX OTPE3KAX, TPUMEHSATh UX JUISl PELICHHS
MPAKTUYECKHX 3a7a4.

[TpyuMeHITh TPU3HAKK TOI00US TPEYTOJBHUKOB B PELICHHHA IEOMETPHUYECKUX
3azad.

[Tonb3oBarbes Teopemoil [ludaropa ansg pemicHUss TEOMETPUUYECKUX U
OPAKTHYECKUX 3anad. CTPOMTh MATEMATHYECKYH) MOJENb B MPAKTHYECCKHX
3a/1a4ax, CaMOCTOSITENLHO JIENATh YEPTEK U HAXOAUTh COOTBETCTBY FOLIME JITHHBI.

Brnanete mMOHATHSAMM CHHyCa, KOCHMHYCa MW TaHIEHCAa OCTPOro yria
OPSIMOYTOJIBHOTO TPEYrofbHUKA. [10J1630BaThCA 3TUMH MOHATUSAMU ISl PEIIEHUS
MPAKTUYECKHX 3a7a4.

Breruncnare (pa3nuuHbiMEA cioco0aMu) MIOMAAbk TPEYTOJIBHAKA U TUIOLAAN
MHOTOYTOJIBHBIX ~ Quryp (moyb3ysich, TA€ HEOOXOOUMO, KaJIbKYJSITOPOM).
[TpUMEHSTH MOJYyYEHHBIE YMEHUS B TPAKTUYECKUAX 3a7a4ax.

Brnanete MOHATHSAMHM BNMCAHHOTO M LEHTPAJIBHOTO YTIJA, HWCIOJIb30BATh
TEOPEMBI O BIMCAHHBIX YIJIaX, YIJIAX MEXKAY XOPAAMH (CEKYIMMU) U YIIIE MEKIY
KacareJIbHON M XOPAOU MPH PEIICHUNA T€OMETPUYECKUX 3a1a4.

Brnanete NOHATHEM ONMCAHHOTO YETHIPEXYTONBHUKA, MPUMEHATH CBOMCTBA
OIMMCAHHOTO YETHIPEXYTONBHUKA MTPU PELICHUH 3a1a4.

[IpUMEHSTh MOYYECHHBIE 3HAHKS HA MPAKTHKE — CTPOMTh MATEMATUUYECCKHUE
MOJIETH JJIs 3a/1a4 PEaTbHON KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIYMCIICHUS
C MPUMEHEHUEM TNOA00MST W TPUTOHOMETPUM (MONB3YSCh, THAE HEOOXOAMMO,
KAJIbKYJIITOPOM ).

K xonny oOyueHus B 9 kjacce oOydyaromuiics MOJYYUT CJICTYOLIUE
NPEIMETHBIC PE3YIbTATHI:

3HAaTh TPUTOHOMETPUYECKHE (YHKIMM OCTPBIX VYIJIOB, HAXOJUTh C MX
NOMOLIBK) PA3JIMYHBIE 3JEMEHTHl MPSIMOYTOJBHOTO TPEYTOJbHUKA («PELICHUE



OPSIMOYTOJIBHBIX TPEYTOJBHUKOBY ). HaXoauTh (C MOMOIIBIO KAJIBKYJISTOPA) JTHHBI
Y YIJIBI 17151 HETAOJIMYHBIX 3HAYCHHA.

[Tonb3oBarbes GopMyaamMu NPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKAM
TOKIECTBOM JJIl HAXOXJACHUS COOTHOLICHWHA MEXKIy TPUTOHOMETPUYECCKHUMHU
BEIIMYMHAMMU.

Hcnonb30Bark TEOPEMBI CHHYCOB U KOCHHYCOB JJIsSl HAXOXKICHUS PA3TUUYHbBIX
AJIEMEHTOB TPEYTOJIbBHUKA («PEIIEHUE TPEYTOJbHUKOBY»), MPUMEHITh WX TNPHU
PELIEHUN N'€OMETPUYECCKUX 331a4.

Brnagere  moHsTMsMEM  mpeoOpa3oBaHWs  MOA00OMs, COOTBETCTBEHHBIX
3JIEMEHTOB NOJ00HBIX (puryp. [lonp30BaTHCS CBOWCTBAMHU MOA00HS MPOU3BOJIBLHBIX
Guryp, yMmMeTb BBIYHMCIATH JUIMHBI W HAXOAWTh VIl Y MOAOOHBIX (pUTYp.
[IpuMeHsTh CBOMCTBA MOAOOMS B MPAKTHYECKHX 3a1adaX. YMETb NPUBOAUTH
IPUMEPBI MOJOOHBIX (PUTYP B OKPYKAFOIIEM MUPE.

[Tonb30BaTbCA TEOPEMAMHU O MPOU3BEACHUN OTPE3KOB XOPA, O MPOU3BEACHUN
OTPE3KOB CEKYIIMX, O KBaApare KacareabHOM.

[Tonb30BaThCS BEKTOpAaMH, MOHUMATh MX TEOMETPUYECKANA W (PU3HYCCKUN
CMBICJI, TPUMEHSATh WX B PEUICHHM TEOMETPUYECKMX W (U3MUYECKUX 3a7ady.
[TpuMEHSTH CKAJIIPHOE MPOU3BEACHUE BEKTOPOB JI1 HAXOKICHUS JUTMH U YIJIOB.

[Tonb30BaTbCcs METOAOM KOOPAWMHAT HA IUIOCKOCTH, TMPUMEHSTH €ro B
PELIEHUN NF€OMETPUYECCKUX U MPAKTUYECKUX 3a/1a4.

Brnanete NOHATHSIMH NPABWJILHOTO MHOTOYTOJIBHUKA, JJIUHBI OKPY>KHOCTH,
JUIMHBL AYTH OKPY>KHOCTH W PAJAMAHHON MEPBI yIia, YMETh BBIUYMCIATH IUIOMIAIb
Kpyra ¥ e€ro 4acteid. [ [puMeHsITh MOy YeHHbIC YMEHUS B MPAKTUYECKUX 3a1a4aX.

Haxomute ocu (WM LEHTPBI) CUMMETPUM (PUTYP, TPUMEHSTH JBW)KCHUS
TUIOCKOCTH B MPOCTEHIINX CITyYasiX.

[IpUMEHSTh MOIyYCHHBIE 3HAHKS HA MPAKTHKE — CTPOUTh MATEMATUUYECCKHUE
MOJETH JJIs 3a/1a4 PEaIbHON KU3HU U MPOBOJUTH COOTBETCTBYIOIIHNE BBIYMCIICHUS
C MPUMEHEHUEM MOAOOMS W TPUTOHOMETPHUYECKMX (PYHKLIMNA (TOJB3YSCh, TAE
HEOOXOUMO, KAJIbKYJISITOPOM ).



TEMATHYECKOE INTAHUPOBAHHE
7 KJIACC

KoanuecTBo uacos DIeKTPOHHBIE
HaumenoBanue pazae/ioB H TeM unpposbIe
Ne n/n P Konrpoabubie | TlpakTuaeckune {uidp )
NporpamMMbi Bcero obpa3oBaTebHbIE
padorsi padorni
pecypchl
ITpocreiine reomerpuyeckue Gurypsi 1 -
1 ux cBolicTBa. M3MepeHne reoMeTpu4eckux 14 bucimerens. LK
' https://m .edsoo.ru/7f415¢2¢
BEJIMYHH
bubGnuoreka 1HOK
2 A 22 1
PEYTOMBHIKH https://m.edsoo.ru/7f415¢2¢
. [TapanienbHble MpsiMble, CYMMa YTJIOB 14 | Bbubnunorexa LIOK
J
TPEyTroJbHUKA https://m.edsoo.ru/7f415¢2¢
4 OxkpyskHOCTB U Kpyr. [ 'eomeTprieckme 14 | bubnuorexa LIOK
MOCTPOEHUS https://m.edsoo.ru/7f415¢2e
- " bubnuoreka LIOK
5 I1 ; 0 4 1
e https://m.edsoo.ru/7f415¢2¢
OBIIEE KOJIMYECTBO YACOB IT1O ITPOI'PAMME 68 4 0




8 KJIACC

Kosnuecrso yacos DJIeKTPOHHbDIE
HaumeHoBaHHE Pa3aeioB U TeM undposbie
Ne n/n P Konrtpoasubie | IlpakTnueckue (wpp )
NPOrpamMmmsi Bcero o0pa3oBaTesibHbIE
paboThi paboTei
pecypcbl
" bubnuoreka IIOK
l s e 1 https://m.edsoo.ny/7f417¢18
Teopema @aneca 1 Teopema o
2 n ozo LIMOHAJIbHBIX OTp €3Kax, Moao0HbIE 15 1 e i
porop peIka, https://m.edsoo.ny/7f417¢18
TPEYrONbHUKH
[Tnomanps. Haxoxkaenue rioinaaeit
3 e l:ofbmmos M MHOTOYTOJIbHBIX (b1 14 1 Butmeres TIOK
pey y yp. https://m.edsoo.ru/7f417¢18
[Tnomanu noaodHbIX GuUryp
4 Teopema [1udaropa u Havana 10 1 bubnuoreka IOK
TPUTOHOMETPHH https://m.edsoo.ru/7f417¢18
Yrubl B OKpyKHOCTH. BrincanHueie u
5 OMHMCAHHBIE YEThIPEXYTONbHUKH. 13 l bubnuoreka [TOK
KacarenbHele k okpyzkHocTH. Kacanue https://m.edsoo.ru/7f417¢18
OKPYIKHOCTEH
& bubmmotreka 1TOK
6 [Tosropenue, odoOiieHne 3HaHMH 4 1
| B a https://m.edsoo.ru/7f417¢18
OBHIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 6 0




9 KJIACC

Kosnuecrso yacos DJIeKTPOHHbIE
HaumeHoBaHHE pPa3aesioB H TeM un(pposbie
Ne n/n P Kourpoabusie | Ilpakrnueckue (wrpp )
NPOrpaMmbl Bcero o0pa3oBare/ibHbIe
padoTsI padoTei
pecypebi
l Tpuronomerpus. Teopembl KOCHHYCOB H 16 1 bubmoreka L{IOK
cuHycoB. Pemenue TpeyronbHUKOB https://m.edsoo.ru/7f41al2c
5 [TpeoGpazoBanue nopodus. Merpuyueckne 10 1 bubnnoreka [1OK
COOTHOLUEHHUA B OKPYKHOCTH https://m .edsoo.ru/7f41al2c
Bubnmoreka [IOK
3 B 12 1
S https://m.edsoo.ru/7f4lal2¢
- JlekapToBbI KOOPAUHATH! HA MJIOCKOCTH 9 1 Butmoresa TIOK
P e https://m edsoo.ru/7f41al2¢c
[IpaBunbHBIE MHOTOYTrONBHUKH. JlmiHa
5 o: JKHOCTH U nnou):anb Kpyra i 8 Fucnoresd LIOK
s . B https://m.edsoo.ru/7f41al2c
Bruncnenne nnomanei
butmmoreka LIOK
6 < OCKOCT 6
i https://m.edsoo.ru/7f41al2¢
7 [TosTopenue, 0do0ImeHKe, cucTeMaTH3aLNs . 5 Bubnuorexa [TOK
7 3HAHWH https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB IT1O ITPOI'PAMME 68 6 0







NHOYPOYHOE IIVIAHUPOBAHHUE

7 KJIACC
KoanuecTso yacos DIEKTPOHHbIE
Ne Mara uudposbie
Tema ypoxa Kontpoabubie  IIpakTuueckue
n/n Bcero u3yueHus | odpa3oBaTeNbHbIE
padorsl padoTbi
pecypchl
| [Tpocreiine reomeTpuyeckue | bubnuoreka LIOK
00BEKTbI https://m.cdsoo.ru/8866b724
2 MHOroyrojabHHK, JJIOMaHast 1 Bucmarers DK
- ; https://m.edsoo.ru/8866¢cbba
3 Cme)xHBIE M BEPTUKAJBHBIE YTIIBI 1 A i
y https://m.cdsoo.ru/8866¢5¢0
Bubauoreka [IOK
4 CmesKHbIe U BePTUKAJIbHbIE YIJIbl 1
https://m edsoo.ru/8866¢7be
5 CMexkHbIe M BEPTHKAJIbHbIE YIJIbl 1
6 CMesxHBIE U BEPTHKAJIbHBIE YTIIbI 1
7 CMmexHBIE U BEPTHKAIbHbIE yIIIbI 1
8 CMmesKHbIe H BePTHKAJIbHbIE YIJIbl 1
H3mepenue JIHHEIHBIX U YIIIOBbIX
9 BEJIMYHH, BBIMHCIEHUE OTPE3KOB U 1
yIJI0B
H3mepenne TMHEHHBIX U YTIIOBBIX o
10 BEJIMYMH, BbIMUCIIEHHE OTPE3KOB 1 1 Butuaonsa IOk
. https://m.edsoo.ru/8866¢3ca
YTJIOB
H3mepenue JIMHEHHBIX U yIIIOBBIX
L BEJIMYMH, BbIYHCIEHHE OTPE3KOB U 1

YIJIOB




12

H3mepeHne JTHHEHHbIX H YIIIOBbIX
BEJIMYHH, BbIYUCJIEHHE OTPE3KOB U
yIJI0B

13

ITepumertp u naomans uryp,
COCTABJIEHHBIX M3
PSIMOY F'OJIbHUKOB

14

IMepumerp u naowans Guryp,
COCTaBJICHHBIX U3
MPSIMOYTOJTLHHUKOB

15

[TonsiTHE O paBHBIX TPEYTrOJbHUKAX
1 MEPBUYHBIE MPEACTABIECHUS O
paBHbIX urypax

Bubnuoreka [IOK
https://m.cdsoo.ru/8866¢ce80

16

Tpu npusHaka paBeHCTBa
TPEeyroJIbHUKOB

Bubauoreka LIOK

| }1tt_ps://m.edsoo.ru/8866dlf;}r A

17 Tpu npusHaka paBeHCTBA bubnuoreka [JOK
TPEYTONbHHKOB https://m.edsoo.ru/8866d34e
8 Tpu npusnaka paseHcTsa bubnnorexa LIOK
TPEYTOJBbHHKOB https://m.edsoo.ru/8866e01e
19 Tpu npu3Haka paBeHCTBa
~ TPeyTrOJbHUKOB
20 Tpu npusHaka paBeHCTBa
TPEyroJbHUKOB
21 Tpu npusHaka paBeHCTBa bubanorexa 1{IOK
TPEYroJIbHUKOB https://m.edsoo.ru/8866¢88¢
” [Tpusnaxu paBeHcrsa
NPSAMOYTOJIbHBIX TPEYTOJIbHHKOB
23 ITpu3HaKu paBeHCcTBa

NPSIMOYTOJIbHBIX TPEYTOJIbHHKOB




CBOHCTBO MEIHAHBI

bubaunoreka [{OK

4 Eﬁg::;;::;;i?;fg:;:;::“m’ https://m.edsoo.ru/8866e%ec
CBoiiCTBO MeTHAHBI
25 NPSAMOYTOJIBHOTO TPEYTrONbHUKA,
NPOBENEHHON K THIIOTEHY3e
26 PasHoGeapeHHbIie H bubanorexa [IOK
PaBHOCTOPOHHHE TPEYTOJbHUKH https://m.edsoo.ru/8866d6fa
7 ITpusHaku u cBOHCTBA bubmmorexa LIOK
paBHOOEAPEHHOIrO TPEYroJbHUKA https://m edso0o.ru/8866d880
28 ITpusHaku u cBoiicTBa bubnuoreka LJOK
paBHOOEAPEHHOI O TPLY rOJbHHKA https://m .eds00.ru/8866d880
29 ITpusHaku u cBoOiiCTBA bubnuorexa LIOK
paBHOOEAPEHHOIO TPEYroJbHHKA https://m.edsoo.ru/8866¢26¢
30 HepasencTsa B reomeTpun
31 HepasencTsa B reomeTpun Buterpe IOk
hitps://m cdsoo.ny/8866¢3a2
32 HepaseHncrsa B reomerpuu
33 Hepasencrsa B reomerpun
34 TTpsAMOYrOJbHBIA TPEYTrONIbHUK C bubanoreka [{1OK
yriom B 30° https://m.edsoo.ru/8866¢b22
35 TTpsiMOY rOJIbHbII TPEY FOIbHUK C
yriaom B 30°
36 KonrposbHas pabora no reme bubmuoreka LIOK
"TpeyronabHuku" https://m.edsoo.ru/8866¢ecbe
37 [MapannensHeie npsmble, HX bubnuoreka LIOK
CBOIICTBa https://m.edsoo.ru/8866¢f64
38 [Tareiii noctynat EBknuna




39

Hakpect nexane,
COOTBETCTBEHHbBIE H
OHOCTOPOHHHE YTJIbl,
oOpa3oBaHHBIE NIPH MEPECeHECHHH
napaJiieJIbHbIX MPSIMBIX CEKyLueH

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

40

Hakpect nexamue,
COOTBETCTBEHHbIE U
OJTHOCTOPOHHHUE YTIIbIL,
00pa30oBaHHbIE MPH MepeceYeHHH
napanjienbHbIX MPSMBIX CEKYLIEeH

41

Haxkpect nexamue,
COOTBETCTBEHHBIE U
OZIHOCTOPOHHHE YIJIbl,
o0pa3zoBaHHbBIE [PH MEPECeUCHHH
MapaieNbHBIX MPSAMBIX CEKy e

42

Haxkpecr nexawmue,
COOTBETCTBEHHBIE U
OAHOCTOPOHHHE YIJIbL,
oOpa3oBaHHbBIE MPH NTEPECEUEHHU
rnapajsienbHbIX MPAMBIX CEKy e

43

Hakpect nexaiuue,
COOTBETCTBEHHbIE H
OJHOCTOPOHHHE YIJIbl,
o0pa3oBaHHbIE NPH NEPECEUCHUH
napajie/bHbIX MPSIMbBIX CEKY e

Bubanoreka [IOK
https://m .edsoo.ru/886613b0)

44

ITpu3Hak napamiebHOCTH NPSAMbIX

4yepe3 paBeHCTBO PaCCTOSIHUM OT
TOYEK OFIHOM MPSIMOI 10 BTOPOI
MPSIMOIT




ITpu3Hak napamieTbHOCTH MPSIMBIX
yepe3 paBeHCTBO PaCCTOSHUI OT

= TOYEK OJJHOMH NPAMOIi 10 BTOPOIi
npAMOii
46 Cymma yrios TpeyroiabHHKa e
https://m.edsoo.ru/8866f630
47 CymMma yrioB TpeyrojibHHKa Bromozexa LIOK
https://m.edsoo.ru/8866{8ba
48 BHeuHue yriel TpeyronbHuKa Brcusera IR
https://m .edsoo.ru/8866faSe
49 BHewinue yribl TpeyronpHuka
KonTtponbHas pabora no reme
50 "H:;:Jlﬂeﬂbﬂbl:e npsAMbIE, CyMMa Brigimpresa HOK
T ——— https://m edsoo.ru/8866fe6e
51 OKpy»KHOCTb, XOP/bl H AHAMETP, HX bubanorexa [JOK
CBOMCTBa https://m.eds00.ru/88670800
52 KacaresbHas kK OKpYKHOCTH Encimarexa LICK ;
https://m_.edsoo.ru/88670e9%a
53 OxKpy>KHOCTb, BIIUCAHHAS B yTON
54 OKpy>KHOCTB, BMIUCAHHAS B yTOJ
55 IMonsitue 0 'MT, npumenenue B Bubnuorexa [IOK
3ajavax https://m.edsoo.ru/8867013e
56 ITonsitue o 'MT, npumenenue B bubnuorexa [IOK
3ajayvax https://m.edsoo.ru/88670508
buccekrpuca u cepeauHHbIN
57 NEPHeHANKYJISIP Kak
_ reoMeTPHYECKHE MECTa TOHeK -
58 OKpy’KHOCTb, OIMUCAHHASE OKOJIO Bbubnuorexa LIOK




TPEyTroJibHHKa https://m « Tu/88670a62
59 OKpy >XKHOCTB, OTTHCAHHAA OKONO 1
TPeyroJibHHKa
OKpy>KHOCTb, BIIMCAHHAS B bubnuoreka [JOK
60 1
TPEYTOJIbHUK https://m.edsoo.ru/8867103¢
6] OKpy>KHOCTb, BIIUCAHHAS B |
TPEYTONbHUK
62 ITpocreiimue 3anaun Ha | bubnuoreka [TOK
MOCTPOEHHE https://m.edsoo.ru/8867118%
63 IMpocreiimne 3axaun Ha | bubnuoreka LJOK
MOCTPOEHHE https://m edsoo.ru/886712d2
KontponbHas pabora mo teme
64 "O p)KHOCTb]:I)/I KDVT 1 bubnuoreka U,OK
RRY i 5 https://m.cdsoo.ru/88671462
I'eomeTpiyeckne nocTpoeHus
IToBTopenue u 00o0meHne 3HaHNi
65 OCHOB:bIX MOHSATHI 1 METOAOB 1 e
https://m.edsoo.ru/886715b6
Kypca 7 khacca
bubanorexa [IOK
66 Hrorosas kouTponbHas pabora 1
e https://m.edsoo.ru/886716¢ec |
[TosTopenue u 0bodIeHne 3HaHnT
67 OCHOBHBIX MOHATHI 1 METOAOB 1
Kypca 7 knacca
ITosTOpenue n 0000ImeHne 3HaHNH
P % bubnuoreka [JOK
68 OCHOBHBIX MOHATHH U METO/I0B 1

Kypca 7 knacca

https://m.edsoo.ru/886719bc
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8 KJIACC

Koanvecrso yacos DJIeKTPOHHbIE
No ara uudposbie
Tema ypoka Konrposabubie I[IpakTnueckue A ®p
n/n Bceero H3y4eHHsl | 00pa3oBaTeJibHbIE
padoTni paboTei
pecypchl
l [Tapannenorpamm, ero nNpu3HaKu v I bubmorexa LIOK
CBONCTBA https://m .edsoo.ru/88671af2
2 [Tapannenorpamm, €ro Nnpu3Haku U l bubanoreka [{OK
CBOIICTBA https://m .edsoo.ru/88671cal
3 IMapannenorpaMm, ero Nnpu3Haku v 1 bubnnoreka IIOK
cBOlicTBA https://m.edsoo.ru/8867 1cal
YacTHble ciiy4yad napauiesiorpaMmMoB
4 (npsimo ron};mu( (I))MG KBarp aT), ux 1 Facagrl [OK
i . POME: RRARPAT) https://m.edsoo.ru/8867 1deca
MIPU3HAKH U CBOICTBA
YacTHble ciyyau napajiienorpaMmMoB
5 (nipsiMo roJJII}r:HHK (I))MG KBa;p aT), uX 1 buGanorexa LIOK
LR o POMR; PV https://m edsoo.ru/8867120
NpPU3HAKK U CBOMCTBA
YacrHble ciydau napasuiesiorpaMMoB
6 (mpsimo roJJII};rmx (I))M6 KBa;p aT), X 1 BrGmmonex IO
. o P R https://m edsoo.ru/8867209
MPU3HAKA U CBOHCTBA
bubanorexa LIOK
7 1
Tpagenm https:/m cdsoo.rw/88672358
8 PasHoGoxkas u npsimMoyronbHas I bubnnorexa LIOK
Tpaneuuu https://m_.eds00.ru/8867252¢
9 PasHoGokas u npsmMoyronbHas 1 bubmorexa LIOK
Tpaneuuu https://m .edsoo.ru/88672858
10 Meton yaBOeHHs MEAHaHBI 1 bubnuorexa [JOK




https://m ¢ Tu/88672b14

11 IlenTpanbHas cHMMETPUA A
https://m.edsoo.ru/88672b 14
12 Kontponbhas pabora no teme bubaunorexa [JOK
"YeTbIpéXyroabHUKH" https://m. Tu/88672¢9
13 Teopema ®aneca 1 TeopemMa o bubnnoreka LIOK
MPONOPLMOHAIbHBIX OTPE3Kax https://m .edsoo.ru/8867337
14 CpenHsist IMHUS TPEYroJbHUKA BnenuaERa LK
https://m .edsoo.ru/88672¢0¢
15 CpenHsisi IMHUS TPEYTOIbHUKA Bufuutirokd LIOK
https://m edsoo.ru/8867238
16 Tpaneuus, €€ cpeanss JUHUA Engmapmaca TIOK
https://m.edsoo.ru/88672358
17 Tpaneuus, e€ cpennsst THHNS bubanorexa LOK
https://m .edsoo.ru/88673064
18 [TponopuHOHaIbHBIE OTPE3KH Rutamgrexa LIOK
https://m.edsoo.ru/88673794
19 IIponopumoHanbHBIE OTPE3KH e
https://m.edsoo.ru/88673794
bubaunoreka LIOK
20 TiEep soe A tiariee https://m.edsocL>.Iru/886738fc
bubmorexa IIOK
4l Hono0nEIe TRRYTONEEIRN https://m.edsoct.lru/88673a78 A
2 Tpu npusHaka nonodus Bubauoreka [JOK
TPEYTrONbHUKOB https://m.edsoo.ru/88673bae
3 Tpu npusznaka moxodust bubnuorexa [IOK
7 TPEYTOJIbLHUKOB ~ https:/m edsoo.ru/88673d52
24 ~ Tpu npusHaka nonobus - Bubaunorexa ITOK




TPEYroJbHUKOB

Tpu npusnaka nonodus

https://m .edsoo.ru/8867400¢

25
TPEyrobHUKOB
26 ITpumenenne nogoOus NMpH peLIeHHH
MPaKTHYECKHX 337124
7 Konrponbhas pabora no teme bubnunoreka [JOK
- "llonobHbie TpeyronbHUKH" ~ https://m edsoo.ru/8867445a
’3 CaoiicTsa ruiomanei Bubnuoreka [IOK
reoMeTpHuecKux Gpuryp https://m.edsoo.ru/886745fe
29 dopmyJiel 15 MIIOWANN bubnuoreka LJOK
TPeyTOJbHMKA, apaienorpaMmma https://m edsoo.ru/88674860
30 Dopmybl 4714 MIOMAAH bubnuoreka [IOK
TpeyrojibHUuKa, napauieiorpamma https://m .edsoo.ru/88674a22
31 Dopmy bl 1715 TUIOLAAH bubnuoreka [IOK
TPEYroJibHUKA, MapajuiejiorpaMma https://m .edsoo.ru/88674a22
1 Dopmy bl 115 MII0AILH Bubaunoreka [IOK
| ~ TPeyroJibHUKA, NapajuiesiorpaMma ~ https://m.edsoo.ru/83675288
3 dopmyJisl 151 TIIOLAAN bubnuoreka [JOK
TPeYTOJAbHUKA, apauienorpaMmma https://m.edsoo.ru/8867542¢
34 Broraucnenue riowmaneii cloiHbIX bubauorexa LIOK
buryp https://m.edsoo.ru/88674e78
35 [Tnowanu Gpuryp Ha KaeT4aToi bubanorexa [1OK
Oymare https://m edsoo.ru/8867473¢
36 ITnomanu nonoOHex Guryp
37 ITnomann nopoGHeIx Guryp
33 3anauu ¢ NMPaKTHYECKUM Bubnuorexa [JOK

cozepKaHueM

https://m.edsoo.ru/88675558




39 3anau C MPaKTHYECKUM bubnaunorexa LIOK
cojiepKaHueM https://m.edsoo.ru/88675684
40 Pemienne 3anay ¢ noMoIs0 MeTosa Bubnuoreka LIOK
BCMOMOTATEIbHON MIOLIAAH https://m.edsoo.ru/88674f90
A1 KonrponbHhas pabora rno teme bubnuorexa LIOK
"TInomans" https://m.edsoo.ru/8867579¢
0 Teopema Iludaropa u e€ bubnuoreka LIOK
NpUMEHEHHE https://m.edso00.ru/88675918
43 Teopema [1udaropa u eé Bubnuorexa [JOK
NPUMEHEeHHEe https://m.cdsoo.ru/88675918
44 Teopema ITudaropa u eé bubnaunoreka LIOK
MPUMEHEHHE https://m.edsoo.ru/88675abc
45 Teopema [1udaropa u eé
NpUMEHEeHHe
46 Teopema Iludaropa u eé
NMpUMEHeHHe
OnpenenieHye TPUrOHOMETPUIECKHUX
HKIMI OCTPOTO yria
47 (:gxmoyronb:iro T);()eyronbuuxa, Buomorexs TIOK 2
https://m.edsoo.ru/88675d32
TPUTOHOMETPUYECKHE COOTHOLLEHHS
B MPAMOYTOJILHOM TPEYTOJbHUKE
48 OCHOBHOE TPUTOHOMETPUYECKOE bubnunoreka [1OK
TOXKAECTBO https://m.edsoo.ru/88675f44
49 OCHOBHOE TPUIOHOMETPUYECKOE
TOXKIECTBO
50 OCHOBHOE TPUTOHOMETPHYECKOE
TOXKIAECTBO
51 KonrposbHast pabora no reme bubsnorexa LIOK




"Teopema Iudaropa 1 Hauana https://m ¢ Tu/8a1407¢8
TPHIOHOMETPHH"
55 BrucaHHbIe U LEHTPATbHBIE YTk, Bubnuorexa [JOK
YTOJ MEXy KacaTenbHOIl U XOpAoi https://m.edsoo.ru/8al415b2
53 BnucaHHbIe M LEHTpPATbHBIE YTJIbL, Bbubnuorexa LIOK
YO MEXKAY KacaTeabHON U XOPIOii https://m.edsoo.ru/8a141940
54 BnucanHbie ¥ LIEHTPaTbHBIE YTIIbL, Bubnuorexa LIOK
YTOa MEXKY KacaTenbHON M XOpAOH https://m.edsoo.ru/8al41b34
55 Vsl MexAy XOpAaMu U CEKy MU
56 Yrubl Mezkay XopaMH U CEeKy LIHMHA
Bnucannble 1 onucaHHble .
57 YETBIPEXYTONBHUKH, UX MPHU3HAKH U Bnfws oo 2
. https://m edsoo.ru/8al140f86
cBOlicTBa
Bnucanneie v onucaHHbie
58 4eTbIPEXYOJbHUKU, UX MPU3HAKU U Bnomagreny TIOK
" https://m edsoo.ru/8al416d4
CBOIiCTBA
Brnucannble 1 onucaHHbIe
59 YEThIPEXYTONBHUKH, X MPU3HAKH U Emoxnctm LIOK
. https://m.edsoo.ru/8al416d4
cBOliCTBA
ITpumeHeHne CBOMCTE BMUCAHHbBIX U
60 OMUCAHHBIX YETHIPEXYTOJIBHUKOB MPH
pELIEHUH Te€OMETPHUECKUX 3a71a4
[TpumeHeHHe CBOCTB BMUCAHHBIX U
61 OMUCAHHBIX YETHIPEXYrOJIbHUKOB MPH
peLIeHHH reOMETPHUECKHX 3a7a4
& B3aumHoOe pacrnonokeHue AByxX bubnuoreka [IOK
OKpy2kKHOCTEH, o0LIne KacaTeabHbie https://m ¢ Ju/8al410a8
63 Kacanne okpyskHOCTEIH bubsnorexa LIOK




https://m ¢ qu/8ald10a8

Konrpounbnas pabora no teme "Vriel

64 B OKPYsKHOCTH. BrincaHHbI€ 1 1 Batmiorcia LIOK
py ’ o https://m.edsoo.ru/8al41c88
~ ONNCAHHBIE YEThIPEXYTONbHHKH
IToBTOpEHNE OCHOBHBIX MOHATHI U
65 METOJIOB KYPCOB 7 H 8 KJ1accoB | Bubmiorexa [IOK
_ YP . : https://m edsoo.ru/8al4 1ddc
00001eHne 3HaHMI
IToBTOpEeHHE OCHOBHBIX MOHATHI H
66 Me’TOJICI))B coB 7 1 8 K1accoB 1 Enbmgrexa IIOK
Kyp = d https://m.edsoo.ru/8al4lefe
00001EeHe 3HaHK
bubnuoreka LIOK
67 Hrorosasi kOHTpOAbHas padoTa 1
TORORAE EORTRIRHAT PADOR https.//m_edsoo.ru/8a142368
IToBTOpEHHE OCHOBHBIX IMOHATHI H
g bubanoreka [IOK
68 METOZIOB KYPCOB 7 U 8 KIacCoB, 1

00001IeHHE 3HAHNIT

https://m.edsoo.ru/8al420ac
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9 KJIACC

KoauyecrBo yacos DJIeKTPOHHbIE
No JlaTa unpposbIe
n/n Tens ypors Bcero Komrponraee | Hpmeriscicse H3ydeHust  00pa3oBaTeJibHbIe
paboTei padoThI —
l Onpenenenue TPUrOHOMETPHUECKUX l bubnunoreka LIOK
¢yHukumii yrnos ot 0° no 180° https://m.edsoo.ru/8al424bc
2 DopMyJibl IPHBEACHHUS 1
3 Teopema xocunycos 1 brbmopeia LIOK
https://m .edsoo.ru/8a14336¢
Bl Teopema KOCHHYCOB 1
5 Teopema KOCHHYCOB 1 T
https://m .edsoo.ru/8al42dSe
6 | Teopews cunycos ! Vi O
Teopema cunycos 1
Teopema cunycoB 1
9 Haxosxnenue aiuH CTOPOH U 1 bubnuoreka LIOK
BEJIMYHH YTIJIOB TPEYTrOJbHUKOB https://m .edsoo.ru/8al1430b0
bubnuorexa ITOK
w e 1 https://m .edSO(I)-.I ru/8al42ac()
11 Pewienue TpeyroibHMKOB 1 Butmgrers LIOK
https://m_.edsoo.ru/8al42ac(
12 Perienue TpeyrojabHHKOB 1 Hcimaereea LIOK
https://m.edsoo.ru/8al42ac0
13 Pemenue TpeyrojibHHKOB 1 Sucg TIOK

https://m.cdsoo.ru/8al42ac




ITpakTHueckoe NpUMEHEHHE TeopeM

Bbubnuoreka [JOK

14 CHHYCOB U KOCHHYCOB https://m edsoo.ru/8al42¢3c
15 ITpakTH4eckoe NpUMeHEHHe TeopeM
CHHYCOB H KOCHHYCOB
16 KonrposbHas padora 1o reme bubmmorexa LIOK
"Pemenne TpeyroabHUKOB" https://m.edsoo.ru/8al4392a
bubmuoreka LIOK
17 [NTonsiTie o npeodpazoBaHuu nMOKOOUs R W
8 COOTBETCTBEHHBIE 3JIEMEHTbI bubnuoreka ITOK
NoNOOHBIX QuUryp https://m.edsoo.ru/8al43de4
19 COOTBETCTBEHHBIE HJIEMEHTbI
nonodHbIX Guryp
Teopema o npousBeneHNH OTPE3KOB
20 XOpZ, TeopeMa O MPOU3BEACHHH bubnunoreka LIOK
OTPE3KOB CEKYILIUX, TeOpeMa O https://m .edsoo.ru/8al4406¢
KBaJpaTe KacaTenbHON
Teopema o npousseaeHUH OTPE3KOB
21 XOpZ, TeOpeMa O MPOH3BEICHUH bubnuorexa LIOK
OTPE3KOB CEKYLLUHX, Teopema O https://m.cdsoo.ru/8al441a4
KBajpaTe KacaTelbHOMH
Teopema 0 npou3BeIeHUH OTPE3KOB
” XOpZ, TeopeMa 0 NPOU3BEAECHUH bubnuoreka LIOK
OTPE3KOB CEKYyLIMX, TeopeMa O https://m.edsoo.ru/8al442da
KBajpare KacaTelbHOH
3 [IpumeneHue TeopeM B peLueHuH bubnunoreka ITOK
reOMETPUYECKUX 3a7a4 https://m.edsoo.ru/8al143f06
24 [IpumeHeHne TeopemM B peLIeHHH bubnnoreka LTOK

reome'rpuqe_cxux 3a,uaq

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




ITpumeHeHHe TeopeM B peLIeHHH

Bbubnuoreka [JOK

- reOMEeTPUYECKHX 3a/1a4 https://m.cdsoo.ru/8al44578
KonTtponbHas padora no reme
2% "IIpeobpazoBanue nogodus. bubnuoreka LIOK
MeTtpuyeckue COOTHOLIEHHUS B https://m.edsoo.ru/8al447a8
OKpYKHOCTH"
Onpenenenye BEKTOPOB.
27 (Dngultl{ecmﬁ %} reomngqucmi/i buomarern LIOK
https://m.cdsoo.ru/8al44960
CMBIC]T BEKTOPOB
28 CnoxeHue 1 BbIMUTAHUE BEKTOPOB, bubnnoreka [IOK
YMHOKE€HHE BEKTOpa Ha YMCIIO https://m.edsoo.ru/8al44a8¢c
9 CnoxeHne 1 BBIMHTAHHE BEKTOPOB, bubnunoteka [IOK
YMHOK€HHE BEKTOPA Ha YUCII0 https://m .edsoo.ru/8al44d52
30 CnoxeHue 1 BbIMHTaAHHE BEKTOPOB,
YMHOJKEHHE BEKTOpa Ha YUCJIO
31 Pasznoxenue BekTopa no JBym
HEKOJUIHHEAPHBIM BEKTOPaM
32 Koopaunare! Bekropa g e
https://m edsoo.ru/8al44fbe
CxangpHoe nMpou3BeAeHHE BEKTOPOB,
33 ero npimeﬂesue ,um;u Haxomeuuz SHOTROTRR T
https://m.edsoo.ru/8al4539¢
IUTHH U YTJI0B
CxangpHoe nMpoHu3BeNeHHE BEKTOPOB,
34 ero npl:imeﬂe:ne IS Haxomennz Bubmsorexa [IOK s
https://m.edsoo.ru/8al4550e
JUIMH U YTJIOB
35 PerueHue 3aia4 ¢ nNoMoLIbIO bubmuoreka LIOK
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Pelnenue 3a1a4 ¢ MOMOLLBIO Bbubnauoreka ITOK




BEKTOPOB

IIpumeHeHHe BEKTOPOB IS peLIeHHs

https://m edsoo.ru/8al458¢c4

37
3a1a4 PU3NKU
38 Konrtponenas pabora mo teme Bubnuoreka [TOK
"Bekropst" https://m.edsoo.ru/8al45b08
39 JlekapToBbl KOOPAMHATHI TOUEK Ha
TMIIOCKOCTH
. bubnunoreka LIOK
40 i https://m.edsoo.ru/8al45¢c48
41 VYpasHeHue npamon
bubmuoreka [IOK
i e https://m edsoo.ni/$al 4635
4 KoopaunaTe! TOuek nepeceueHus bubnuoreka LIOK
OKPY’KHOCTH U MPAMOIA https://m.edsoo.ru/8al46620
Mertoa koOpaAMHAT MpH PEIIEHUH
44 reOMeTPHUYECKHX 3a7a4,
MPaKTHYECKUX 3a/1a4
MeToa KOOPAHHAT NPH PeLIeHHH
45 reoMeTpHYECKHX 3a71ad4,
NPaKTHYECKUX 3a/1a4
MeTon KOOpAKUHAT MPH PELICHUH
46 reOMeTPUYeCKHX 3a/1a4,
NPaKTHYECKUX 3a/1a4
KonTponbHas pabora 1o teme
47 "ﬂe;:pTOBbl KzOpHHHaTbI Ha o
) https://m .edsoo.ru/8al46¢0e
TUIOCKOCTH
48 [IpaBUnbHBIE MHOTOYTOIBHUKH, bubnuoreka LIOK

BBIYHCJICHHE UX 3JICMECHTOB

| rh*ttDs://m.edsio‘ru/SaMGfdaA 7




bubnumotreka LJOK

" e e https://m.edsoo ru/8al472¢8
bubnmuorexa LIOK
B TG U ORI httDs://m.cdsocI)_.Iru/Sal47l4c
51 JlnuHa 1yru OKPY>KHOCTH
bubnunoreka [TOK
- A i https://m.edsoo.ny/8al4714c
53 [Tnomane kpyra, cekropa, cerMeHTa Empprers IO
https://m.edsoo.ru/8a147426
54 IInowaae Kpyra, CeKTopa, CerMeHTa .
https://m .edsoo.ru/8al147750
55 [Tnowane kpyra, cekropa, cerMeHTa R 2
https://m.edsoo.ru/8al147750
56 [ToHsiTHEe O NIBHIKEHUH TUIOCKOCTH Buomaorei TOK
https://m.edsoo.ru/8al47c82
57 [TapannenbHBI EPEHOC, TOBOPOT Butmaorena LIOK
https://m edsoo.ru/8al47f16
58 [TapannenbHblii nepeHoc, NOBOPOT baomarers TIOK
https://m .edsoo.ru/8al47f16
59 [TapannenbHbIA nNepeHoc, NoBOPOT
60 [TapannensHbIi MEPEHOC, MTOBOPOT
61 [IpumeHeHne ABUKEHUH MPH bubnuoreka LIOK
peleHnH 3a1a4 VEtps://m.edsoo.ru/Xal48062
KonrponpHasa paboTa mo Temam
62 "ITpaBUIbHBIE MHOTOYTOJILHUKH.
Oxpy:kHOCTb. J[BHKEHHS MIOCKOCTH"
63 [TosTopenue, 0bodmeHue, Bubauoreka ITOK

cucTematusauus 3Hanuii. Usmepenne

https://m.edsoo.ru/8al48524




reOMeTPUYECKHX BEJIHYHH.
TpeyrosbHUKH

64

IToeTOpeHnue, obodeHue,
CHCTEMATH3aIUsA 3HAHWH.
[TapannenbHbie U NEPNEHNKYIAPHBIE
npsIMbIE

bubnuoreka LIOK
https://m.edsoo.ru/8al148650

65

ITosropenue, oboduieHue,
CUCTEMaTH3aLHs 3HAHMIA.
Oxpy>KHOCTb M KPYT.
I'eomerpuueckue nocrpoeHusi. Yrisl
B OKPYKHOCTH

66

[TosTopenue, 0bobmeHue,
cHUcTemMaTH3alms 3HaHui. Bnicanubie
M ONMCAHHBIE OKPYIKHOCTH
MHOTI'OYTOJIbHUKOB

67

68

HUtorosasi KOHTpOJIbHAsE paboTa

IToBTOpenne, obodeHue,
CHCTEMATH3aIHsI 3HAHUI

Bubnuoreka [JOK
https://m.edsoo.ru/8a148920 _
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HNPOBEPSEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBLHOI MPOI'PAMMDBI

7 KVIACC
Kon o
IIpoBepsiemble IpeaAMeTHbIE PE3YJIbTATBI 0CBOCHHS OCHOBHOH
NpoBepPsIeMOro .
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOTO 0011ero 00pa3oBaHus
pe3yabTaTa
6 I'eomerpus
Pacnio3HaBaTh M3ydeHHBIE T€OMETPHUYECKHE (PUTYPHI, ONMPEneysiTh HX
B3aHMHOE pACIOJOXKEHHE, H300pakaTb TeOMETPUYEeCKHe (Uryphl,
6.1 BBIMIOJIHATE YEPTEKU MO YCIOBUIO 3ajadyu. M3mepATre nuHEHHbIE U
yIJIOBbIE BEJIMYMHBIL. PemaTe 3a1a4n Ha BBIYMCICHHUE JJIMH OTPE3KOB U
BEJINYUH YIJIOB
Henatb rpyOyr0 OLEHKY JIMHEHHBIX M YIJIOBBIX BEJUYUH MPEIMETOB B
6.2 peanpbHOH JKW3HH, pa3MepoB NPUPOAHBIX OOBEKTOB. Pa3nmuars
pa3Mephl 3TUX OOBEKTOB IO MOPSAKY BETHYHUHBI
6.3 Ctpoutb yepTekH K reOMETPUUECKUM 3a/1a4am
Ilonb30BaThCsl MPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIOJIb30BAThH
6.4 NPU3HAKH U CBOMCTBA PaBHOOEAPEHHBIX TPEYTOJbHUKOB NPU PELICHUN
3ama4
65 IIpoBoauTe  JNOrMYECKHE  PACCyKOEHUS  C  HCHOJIb30BAHHUEM
' F€OMETPUYECKUX TEOPEM
ITons3oBaThCs MPU3HAKAMU paBeHCTBA MPSIMOY TOJIbHBIX
6.6 TPEYTOJbHUKOB, CBOHCTBOM MEIHMAaHBl, NMPOBEAEHHONW K THIIOTEHY3€
MPsIMOYTOJIBHOTO TPEYTOJIbHUKA, B PELICHUN T'€OMETPUYECKUX 3a7a4
OnpenensaTe napajueNbHOCTb MPSAMBIX C MOMOIIBIO YIJIOB, KOTOPbIE
67 obOpaszyer ¢ HUMHU cekymmas. OnpenensTb NapajiebHOCTh MPSIMBIX C
' MOMOLIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJHOW MPsIMOW 1O TOUEK
OPYrou npsiMon
6.8 Pemate 3agaun Ha KjeTyaTol Oymare
69 [IpoBOAWUTh BBIYMCICHHWS M HAXOOUTh YHCIOBBIE W OyKBEHHBIE

3HAQUCHUA YIJIOB B TCOMETPUUCCKUX 3adadax ¢ HUCIOJb30BAHUEM




CYMMBI YIJIOB TPEYTOJbHUKOB U MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB,
00pa30BaHHBIX MPU TEPECEYCHUH [BYX MaPaJUICIbHBIX IPSMBIX

CeKYLL[efI. Pematse MPAKTUYICCKUEC 3aa491 Ha HAXOXKACHUEC YTIJIOB

B.]'Ia,[[eTb IIOHATHEM r€OMETPHUYCCKOrO MECTa TOYCK. VmMmeThb

6.10 ONpeneNsiTb OHUCCEKTPUCY yIia W CEPEeANHHBbIA NEePHIEHIUKYJSIP K
OTpe3Ky KaK TreOMETPHUUECKUE MECTa TOUEK
@opMyIUpOBaTh OIpENEeNeHUss OKPYXXHOCTH U Kpyra, XOpabl U
6.11 JUaMeTpa OKPYKHOCTH, TMOJb30BAaTbCsl HUX CBOWCTBAMHU. Y METhb
MPUMEHSITb 3TU CBONCTBA MPU PeLIeHUH 3a7a4
Brnanere moHATHEM OMNMCAHHON OKOJO TPEYyroJbHUKA OKPYXKHOCTH,
yMeTh HaxomuTh €& weHtp. llomp3oBatbes (akraMum O TOM, HYTO
6.12 OHMCCEKTPUCHI YIJIOB TPEYTOJNbHUKA MTEPECEKAIOTCS B OAHON TOYKE, U O
TOM, YTO CEpEeAMHHbIE MEPHEeHIUKYJSIPbl K CTOPOHAM TPEyroJIbHHUKA
MEePECEKAIOTCS B OJJHON TOUKE
Brnanere mnoHATHEM KacaTeNbHON K OKPYXKHOCTH, IOJIb30BaThCs
6.13 TEOPEMOM O MEPNeHIUKYJISIPHOCTH KacaTeJlbHOH M paauyca,
MPOBEAEHHOIO K TOUKE KaCaHUsI
614 ITonb3oBaTbCsl MPOCTEHIIMMHU TIEOMETPUUYECKUMH HEPaBEHCTBAMU,
' MOHUMATb UX MPAKTUYECKUIN CMBICI
615 IIpoBOOUTE OCHOBHBIE T€OMETPUYECKHE IOCTPOEHUS C MOMOUIBIO
. LUPKYJIS U TUHEHKU
8 KUIACC
Kon .
IIposepsiemble npeaMeTHBIE pe3yJIbTATHI OCBOEHHSI OCHOBHOM
NpoBepPsSIeMOro .
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOTO 0011ero 00pa3oBaHus
pe3yJjbTaTa
6 I'eomerpus
61 PacniozHaBaTh OCHOBHBIE BHAbI YETHIPEXYTOJBHUKOB, UX 3JIEMEHTHI,
' MOJIb30BAThCS X CBONCTBAMU MPHU PELIEHUU NreOMEeTPUUYECKUX 3a/1a
62 IIpuMeHsATe CBOICTBa TOUKHM IepeceueHuss MeAuaH TPeyroJbHUKa
' (meHTpa Macc) B peleHuu 3aaa4
63 Brnanere mnonsTHEM cpenHeN JUHUM TpPEyrojbHUKA U TpaneLuH,

MPUMEHATb HX CBOWCTBA MPHU PELICHMM TIEeOMETPUYECKUX 3a/ad.




ITons3oBatbcs Teopemont Paneca U TEOPEMON O MPONOPLIUOHATIBHBIX

OTpE3KaX, IPUMEHATD UX IJIA PELICHUSA MPAKTUYCCKUX 3a4a1

6.4

[IpuMeHATr TpU3HAKKM TOAOOHMS  TPEYTOJLHUKOB B  pEIIEHUH

rCOMETPHUYICCKUX 3aa1

6.5

ITonb3zoBatbest Teopemoii [ludaropa mist pemeHnst reOMeTpUIECKUX |
MPAKTUYICCKUX 3aJa4. CTpOI/ITb MAaTEMATUYICCKY O MOACIIb B
MPAKTUYICCKUX 3aavax, CAMOCTOATEIIbHO ACJaTh LIGpTé)K U HAXOOUTDb

COOTBETCTBYHOIIUE NJITUHDBI

6.6

Bnanerp moHATHAMM CHHyCa, KOCHHyCa M TaHIeHCa OCTPOro yria
MPsIMOYTOJIBHOTO TpeyronbHUka. Ilonb30BaTeCs 3THUMHM MOHATUAMH

AJI PEIICHUA MMPAKTUYICCKUX 3aaa4

6.7

Borucnars (pasnuyHbiMHA  criocobaMu) TUIOIIAMb TPEYTONbHUKA U
IUIOIAAX MHOTOYTONIBHBIX (Guryp (MOnb3ysACh, rae HeoOXOIUMO,
KaJbKyJSITOpOM). IIpHMEHSATh NMOJYy4YEeHHbIE YMEHUS B MPAKTHUYECKUX

3agavax

6.8

Brnaners NOHATHAMH BIUCAHHOIO U LIEHTPAIBHOIO YIUIA, HCIIONb30BATh
TEOPEMBI O BIIMCAHHBIX yTJlax, YriaX MEXIy XOpAaMH (CEeKyIIHMH) U
yIJle MEXAYy KacaTeJIbHOM W XOPAOW MPHU PELIEHUHU NeOMETPUYECKUX

3agad

6.9

B.]'Ia,[[eTb INOHATHUECM OIIKMCAHHOI'O "IeTpréXYFOJ'IbHI/IKa, MNPUMCEHSATDH

CBOIMCTBA OIMMCAHHOI'O I'IeTpréXy1"0.]'IbHI/IKa MpU PpCUICHUU 3aaa4

6.10

HpI/IMeHﬂTb MOJIYYCHHBIC  3HAHUA Ha MPAKTUKE - CTPOUTDH
MATEMATHYICCKUE MOACIHN IJIA 3ada4q peaanoix'I JKU3HU U MPOBOAUTH
COOTBETCTBYHOIIUE  BBIYHCIICHUA C TMNPUMCHCHHUEM HOI[O6I/I$I u

TPUTOHOMETPHH (TIOJB3YSICh, IIe HEOOXOIUMO, KAIbKYJISITOPOM)

9 KVIACC

Kon
NMPOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemble IpeaAMETHbIE PE3YJIbTATBI 0CBOCHHS OCHOBHOH
o0pa3oBaTe/ibHOI MPOrpaMMbI OCHOBHOTO 0011ero 00pa3oBaHus

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPHUYECKHE (PYHKIIUH OCTPBIX YIJIOB, HAXOAUTH C UX

NMOMOIIBK PA3JIMYHBIC SJEMCHTBI MPAMOYIOJIBHOTO TPEYTOJIbHUKA




(«pemieHne  MPSIMOYTOJIBHBIX ~ TPEYTrOJBHUKOB»). Haxomuts  (c

IOMOIBIO KaJ'Ibe.]'IﬂTOpa) AJIMHBI U YTJIbI AJI1 HeTaOJINYHBIX 3HAYECHUI

6.2

ITons3oBaThCs dbopmynamMu MPUBEACHUSA U OCHOBHBIM
TPUTOHOMETPUUYECKUM TOXKIECTBOM JJIsi HAXOXKICHUS COOTHOLIECHUI

MECXKAY TPUTOHOMETPUICCKUMU BECIIUYINHAMU

6.3

Hcnonb3oBaTe TEOpEMBbl CHHYCOB U KOCHHYCOB [JIsl HAXOXKOEHUS
PA3IUYHBIX 3JIEMEHTOB TPEYTOJIbHUKA (KPEIIEHHE TPEyTOJbHUKOBY ),

MPUMEHATD UX IIPU PCIICHHUU TCOMETPHUICCKUX 3aa1

6.4

Brnagers monsTHsaMu mnpeoOpa3oBaHuss MOROOMs, COOTBETCTBEHHBIX
sneMeHTOB mofoOHbIX (uryp. ITonp3oBaThcsi cBOHCTBAMH TOMOOHS
MPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCISTH AJIUHBI U HAXOIUTD YTJIbI Y
nonobubx uryp. IlpuMeHsTh CBOIMCTBA MOAOOUS B MPAKTHUECKUX
3amayax. YMeTb TNPUBOAUTH NpPUMEpPbl MNOAOOHBIX (GUTYp B

OKpY>KarolieM MUpe

6.5

[Tonp3oBaThCsi TEOpEeMaMH O MPOM3BEJCHHH OTPE3KOB XOpA, O

MPOU3BEICHUN OTPE3KOB CEKYIIUX, O KBAAPATe KacaTebHON

6.6

Ilonp30BaTbCsl  BEKTOpamMH, TMOHMMATb WX TEOMETPUYECKUNA U
(bu3NYEeCKHiA CMBICT, NMPUMEHSTh UX B PELICHUH TE€OMETPUYECKUX U
¢usnuecknx 3anad. IIpuMeHSTH CKaIsIPHOE MPOU3BEAEHHE BEKTOPOB

AJIL HAXOXKACHUA OJIMH U YTJIOB

6.7

Ilonp3oBaThCs MCTOAOM KOOPAUHAT Ha INIOCKOCTHU, IPUMEHATH €r0 B

pPEHICHUHN T€COMETPUYICCKHUX U MMPAKTHUYCCKUX 3ada1

6.8

Bnapgerp NMOHATHAMH  NPABUIBHOTO  MHOTIOYTOJIBHUKA,  JJIMHBI
OKPY>KHOCTH, [JIMHBI AYTM OKPYXKHOCTHM U PagUaHHON Mephl YIa,
YMETh BBIYUCIATH IUIOINAAb Kpyra u ero 4acred. IlpumeHsars

MOJIYUYCHHBIC YMCHUA B MPAKTHYCCKUX 3aJavax

6.9

Haxonutb ocu mim HeHTPbl CHMMETPUH (PUTYDP, IPUMEHSTD ABIKEHUS

MJIOCKOCTH B MPOCTEHINNX CIydasx

6.10

HpI/IMeHﬂTb MOJIYYCHHBIC  3HAHUA Ha MPAKTUKE - CTPOUTDH
MATEMATHYICCKUE MOACIHN IJIA 3ada4d peaanoix'I JKU3HU U MPOBOAUTH
COOTBETCTBYHOIIUE  BBIYHCIICHUA C TMNPUMCHCHHUEM HOI[O6I/I$I u

TPUTOHOMETPHUECKNX (QYHKOMHA (TOJB3ysich, TrAe HEOOXOONMO,




KaJIbKYJISITOPOM)




HHPOBEPAEMBIE DJIEMEHTBI COIEP/ KAHUA

7 KVIACC
Kon IIposepsiemMblii 3j1IeMeHT COAEPKAHMS
6 I'eomerpus
HauaneHble nonsATHA reoMeTpun. Touka, mpsimMasi, OTPe30K, Jiyd. Yron. Bunbl
6.1 yrios. BeprukanpHble U CMexHblE Yrubl. buccektpuca yrna. Jlomanas,
MHOroyrojbsHUK. [lapannenbHOCTs U NepHeHANKY IAPHOCTD MPSIMBIX
62 Cummerpuunbie  ¢urypbl. OCHOBHBIE CBOHCTBA OCEBOH CHMMETPHUH.
' IIpumepsl CUMMETPUH B OKPY KAOIIEM MHpE
63 OcCHOBHBIE TIOCTPOEHMSI C TNOMOLIBIO LUPKYJSA U JHUHEHKU. TpeyrojpHUK
' BricoTa, Meanana, OuccekTpuca, UX CBOMCTBA
6.4 PaBHOOenpeHHBIH W  pPaBHOCTOPOHHUI  TpeyroibHUKUA. HepaBeHCTBO
' TpeyTOJbHUKA
65 CpoiicTBa W TMpPHU3HAKU PaBHOOEOPEHHOrO TpeyrojgpHUKa. IIpu3HaKH
' PaBEHCTBA TPEYTOJIbHUKOB
66 CaolicTBa U NpU3HAKU NapajieNbHbIX NpsAMbIX. CyMMa yIJIOB TPEyTrOJbHUKA.
' BHemnue yriel TpeyrojabHUKa
IIpsmoyronpHblii  TpeyronbHUk. CBONHCTBO MeAMaHbl MPSIMOYTOJBHOIO
67 TPEYTrOJbHUKA, MPOBEAEHHOW K TIuUNoOTeHy3e. llpusHaku paseHCTBa
' MPSIMOYTOJIBHBIX TPEYTrOJbHUKOB. 1IpsIMOYrONbHBIN TPEYrOJbHUK C YIJIOM B
30°
Hepasenctea B reOMETpPUH. HEPABEHCTBO TPEYIOJbHHKA, HEPABEHCTBO O
6.8 IUIMHE JIOMaHOW, TeopemMa ©O OonbmeM yrie W Oojbimeldl  CTOpPOHE
TpeyroapHuka. IlepneHaukysip 1 HaKJIOHHAs
6.9 I'eomerpuueckoe MecTo TO4YeK. buccekTpuca yria M CepeIUHHBIN
' NEePNEHAUKYJBIP K OTPE3KY KaK F€OMETPUUYECKUE MECTA TOUYEK
OxkpyXHOCTb W KpyI, XOpAa U Juamerp, HuX cBoiictBa. Bzaumuoe
6.10 pacrojoKeHue OKpy>KHOCTH U  npsMoi. KacatenpHas U cekywas K
OKPY>KHOCTHU
611 Oxpy>KHOCTb, BIHMCaHHas B yroj. BrnucaHHas U OmHMCaHHas OKPYXXHOCTH

TPEYTOJbHUKA




8 KVIACC

Kon IIposepsiemMblii 3JIeMEHT COAEPKAHUSA

6 I'eomerpus

6.1 Yereipéxyronpauku. [lapannenorpamm, ero npu3Haku U CBOMCTBA

6.2 [IpsiMmoyrompHUK, pOMO, KBaapaT, UX MPU3HAKU M CBOWCTBA

63 Tpaneuwns, paBHOOOKas Tpanenus, €€ CBOMCTBA U MpU3HAKH. [IpsiMoyrospHast
' Tpamneuus

6.4 Meron yaBoenusi meauanbl. LlenTpanbHas cummerpusi. Teopema Dajeca u
' TeopemMa O NPONOPLHUOHANIBHBIX OTPE3KaX

6.5 Cpennue nTuHUM TpeyrojabHuKa U Tpaneuuu. LleHTp macc TpeyroiabHuKa

66 ITonobue TpeyronbHukoB, kKo3dduumenr nomobus. IlpusHaku momoOust
' TpeyronbHUKOB. [IprMeHeHe monoOus Mpy peImeHn: MPaKTUIECKUX 3a1ad

67 @opMmysbl AN MJIOMIATU  TPEYTrOJIbHUKA, NapajienorpaMma, pomba
' Tpaneunu

63 CeoiictBa ruiomaneli reomerpudeckux ¢uryp. OTHOLIEHHE IIIOMIAeiH
' noJ00HBIX PUTYp

69 Brrucnenue miomaneid TpeyroJpHUKOB U MHOTOYTOJBHUKOB Ha KJIETYaTON
' Oymare

610 Teopema Iludaropa. Ilpumenenune teopembr Iludaropa npu pemeHUH
' MPaKTHUYECKUX 33714

CuHyC, KOCHHYC, TaHT'€HC OCTpPOro yrja MpsMOYTOJBHOIO TPEyrOJbHUKA.
6.11 OcCHOBHOE  TPUIOHOMETPHYECKOE  TOXIECTBO.  [pUrOHOMETpUUEecKue
¢yskmm yrinos B 30°, 45° u 60°

612 Brucannble U LIEHTpPajdbHBIE YIJIBL, YIOJ MEXKIAY KacaTeIbHOW M XOPIOH.
' Yrel MEeXAY XOpAaMU U CEKyLTUMU

6.13 Brincannble 1 ONKMCaHHBIE YETBIPEXYTOJBHUKU

614 B3aumHOe pacnosioxkeHue ABYyX OKpykHOCTed. KacaHue OKpy>KHOCTEM.

OO0mue kacaTeNbHbIC K IBYM OKPYKHOCTSIM

9 KVIACC




Kon

IIposepsiemMblii 3j1IeMEHT COAEPKAHMS

6 I'eomerpus
61 Cunyc, kocuHyc, TanreHc yrios ot 0 1o 180°. OcHOBHOE TPUTOHOMETPUUECKOE
' TOX1ecTBO. POPMYJIbI IPUBEAEHUS
Pemenune tpeyronbHukoB. Teopema KOCHHYCOB U Teopema CHHycOB. Pemenue
6.2 MPaKTUYECKUX 3a7ad C MCIOJIb30BAHMEM TEOPEMbl KOCHHYCOB U TEOpPEMbI
CHUHYCOB
6.3 [Ipeobpazosanue mogobusi. [TogoOue COOTBETCTBEHHBIX JIEMEHTOB
6.4 Teopema 0 npou3BeneHNH OTPE3KOB XOPH, TEOPEMBI O MPOU3BEIEHUH OTPE3KOB
' CeKyIUX, TeOpeMa O KBaapaTe KacaTeJbHON
Bektop, pmnmmHa ~ (MOAmyJib)  BEKTOpA,  COHANpPABJIEHHBIE  BEKTOPBI,
65 IIPOTUBOINOJIOKHO HAmNpaBJeHHblE BEKTOPBL, KOJUIMHEAPHOCTb BEKTOPOB,
' PaBEHCTBO BEKTOPOB, ONepaLuu Haj BekTopaMmu. Pa3noskeHue BeKTopa Mo IByM
HEKOJUIMHEAPHBbIM BEKTOpaM
66 Koopnunate! Bektopa. CkansipHOe NPOU3BENEHUE BEKTOPOB, NPUMEHEHUE AJs
' HaXOX/IeHUs JUIUH U YIJIOB
JlexapToBbl KOOPAMHATBI HAa IMJIOCKOCTH. YPaBHEHUS NPSMONH M OKPY>KHOCTH B
6.7 KOOPAHMHATAX, EPECEUEHNE OKPYKHOCTEH U MpsiIMbIX. MeTOA KOOpAUHAT U €ro
IpUMEHEeHNe
6.8 IIpaBunbHBIE MHOIOYTOJBHUKHT
6.9 Jlnuna okpyxHocTu. ['panycHas u paguaHHas Mepa yria, BblUMCIeHUe JJIUH OyT
' OKPY>KHOCTEHN
6.10 [Inowanp kpyra, CEKTOpa, CErMEHTa
611 JIBIDKEHUs] TUIOCKOCTH W BHYTPEHHHE CcUMMeTpuH Quryp (3JieMeHTapHbIe

npencrasienus). [lapamnensuslii nepenoc. IloBopor




MPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEGOBAHUS K
PE3YJILTATAM OCBOEHUS OCHOBHOUN OBPA3OBATEJILHOM
ITPOT'PAMMBI OCHOBHOI'O OBIIET'O OBPA30OBAHUS

Kon
NMPOBEPSIEMOr0
TpeboBaHUSA

IIposepsiemble TpeGOBAHUS K MPeIMETHBIM pPe3y/bTATAM
OCBOEHHSI OCHOBHOI 00pa30BaTEIbHOI MPOrPaAaMMBbI OCHOBHOT'O
o0mero oopazosanus Ha ocHoBe PI'OC

YMeHne OonepupoBaTh IOHSATUSMHU. MHOXECTBO, IOAMHOXECTBO,
Omepalyy HaJ MHOXECTBAMH, YyMEHHE OIEepUPOBAaTh IOHATUAMMU:
rpad, cBA3HBIN rpad, IepeBO, LHKI, MPUMEHATbh X NPU PELICHUH
3aja4;, yMEHHEe UCIOJIb30BaTh rpaduueckoe MpeACTaBIeHNe MHOXECTB
IJIs1 ONMCAHUS PEAIbHBIX MPOLIECCOB U SIBJICHUM, IPU PELIEHUN 3aAa4

U3 APYTUX yueOHBIX MPEIMETOB

YMeHne onepupoBaTh MOHATUAMH. ONpPENENICHHE, aKCUOMa, TeopeMa,
NOKa3aTeNbCTBO, YMEHHE pAaClO3HaBaTb WCTUHHBIE W JIOXKHBIE
BBICKA3bIBAHUSA, MNPUBOAUTHL MPUMEPbl U KOHTPHIPUMEPBL, CTPOUTH

BbICKA3bIBAHHA U OTPULIAHUA BBICKA3bIBAaHHUH

YMeHne onepupoBaTh MOHATHSIMU. HATypaJbHOE YHCIO, MPOCTOE M
COCTaBHOE€ YHCJIO, [JEJUMOCTb HATyPaJIbHBIX YHCEJ, MPU3HAKU
OEMUMOCTH, IeJI0e YHCJIO, MOJAYJb 4YHCIa, OOBIKHOBEHHAsl IpoOb U
JeCsTUYHAs Ipo0b, CTAHNAPTHBIA BUJ YHCJA, PALMOHAIBHOE HHCIIO,
UppPallMOHAIBHOE YHWCIO, apu(PMETHUECKUH KBAJPATHBIA KOPEHB;
YMEHHE BBIMOJHATH JCUCTBUSL C  YHUCIAMH, CPaBHUBATb U
VIOPSIAOYMBATDL YHCJA, MPEACTABISTh YHCIA HA KOOPAMHATHOMU
MpsIMOHM, OKPYIJIATh YHCJIA, yMEHUE JAeNaThb MNPUKUIKY U OLCHKY

pe3yJibTaTa BBIYUCIECHUI

YMeHue onepupoBaTh MOHATUSMH. CTENEHb C LEJIbIM IOKa3aTeseM,
apumeTnueckuii KBaAPATHBIM KOPEHb, MHOTOWICH, anredpandeckas
apoOb, TOXIAECTBO, 3HAKOMCTBO C KOPHEM HATypaJbHOW CTENEeHU
OoJbllle eAMHMIBI, YMEHUE BBINOJNHAThL pPacyérel Mo Qopmyam,
npeoOpasoBaHus LENbIX, JAPOOHO-PAIMOHAIIBHBIX BBIPAXKEHUH U
BBIPAKEHHI C KOPHSAMH, PA3JIO)KCHUE MHOTIOYJIEHA HA MHOXKHUTENH, B
TOM YHCJI€ C HCIONb30BaHHEM (DOPMYJ PasHOCTH KBaApPaTOB U

KBaApaTa CyMMBI U Pa3HOCTH

VMenune OnepupoOBaAThb NOHATUAMU. YHUCJIOBOC PABCHCTBO, YPABHCHUEC C




ONHOW MEPEeMEHHOH, 4YHCJIOBOE€ HEPaBEHCTBO, HEPABEHCTBO C
MEPEMEHHON, YMEHUE pellaTh JUHEHHBbIE U KBAaJpaTHbIE YPAaBHEHMUS,
OpOOHO-pallMOHABHBIE YPABHEHHUS] C OJHOW MEePEeMEHHOH, CHCTEMBbI
IBYX JIMHEHHBIX YPAaBHEHUH, JIMHEHHbIC HEPABEHCTBA U UX CHUCTEMBI,
KBaZpaTHble M JIpOOHO-pallMOHANIbHBIE HEPABEHCTBA C  OIHOH
MEPEMEHHON, B TOM 4HUCJe NPU PELIEHUH 3a7a4 U3 APYTuX MPEeaMETOB
U TNPAKTUYECKUX 3a7a4, YMEHHE HCIOJIb30BaTh KOOPAMHATHYIO
NpsMYI0 U KOOPAWHATHYIO IUIOCKOCTh Il M300pa’KE€HHs PeLIeHUH

YPaBHEHUI, HEPABEHCTB U CUCTEM

YMeHHne onepupoBaTh MOHATHAMU: (PYHKUUS, Tpaduk QyHKINH, HYJIA
byHKIHIH, NPOMEXKYTKH 3HAKOITOCTOSIHCTBA, MPOMEXKYTKH
BO3pacCTaHMs, YOBIBaHUS, HauOONbIIee W HAUMEHbLIEE 3HAYCHUS
byHKIHY; yMEHne OIepPHPOBATH MOHATHUSIMHU: npsiMast
NPONOPUHOHAIBHOCTD, JHHEHHast (yHKIUS, KBanpaTu4Has (QyHKIHSA,
oOpaTHasi TIPOMOPLMOHATBHOCTh, mapadosa, runepbona; yMeHue
cTpouTh rpaduku QYHKIUN, UCTIONB30BATh TPAdUKH JIJIsT OTPEACTICHUS
CBOWCTB MPOLIECCOB M 3aBUCHUMOCTEH, AJISI PELICHUs 3a1ad U3 IPYTHX
y4eOHBIX TPEAMETOB M pPEajbHOH JKHU3HU, YMEHHE BBIPAXKATh

(dbopMyTamMu 3aBUCIMOCTH MEKIY BETUYHHAMU

Y Menue OIepUpOBaTh MOHATUSAMM: MOCJIEI0BATEIBbHOCTD,
apupmMeTnuecKkass U TEeOMETpUYeCKas  MPOrPEeCcCHH;,  YMEHHE
UCITIOJIB30BaTh CBOMCTBA IMOCJIEAOBATENLHOCTEH, (POPMYyJIBI CYMMBI U
o0mrero 4jieHa Mpu PeImeHUuH 3a/7ad, B TOM YHCIE 3a7a4 U3 IPYyTHX

y4eOHBIX TPEIMETOB U PEATbHOU KU3HU

YMeHHe pemaTth 3aJa4d PasHbIX THIIOB (B TOM YHCJE HAa MPOLEHTHI,
IONM W YaCTH, JABIKeHHE, paboTy, LEeHy TOBapOB U CTOMMOCTH
MOKYIIOK M YCIIYT, HAJIOTH, 3a/1a41 U3 00JIaCTH yIPaBJICHUS JINYHBIMH U
ceMeWHbIMU  (UHAHCAMM), YMEHHE COCTABIISITH  BBIPAXKECHUS,
YPaBHEHMs, HEPABEHCTBA M CHUCTEMBl IO YCIOBHIO 3a4a4H,
UCCIIEIOBAaTh MOJYYEHHOE PEIleHUE U OICHHWBATh NMPABIONONOOHOCTD

MOJIYYCHHBIX PE3YJIbTATOB

YMeHHne onepupoBaTh NOHATHAME: (Urypa, TOUYKA, OTPE3OK, MpsimMasd,
Jy4, JIOMaHasi, yrojl, MHOT'OYTOJIbHHK, TPEYTOJbHUK, paBHOOEIPEHHBIN
U PaBHOCTOPOHHUI TPEYTrOJbHUKH, MPSIMOYTOJBbHBIA TPEYrOJbHUK,

MenuaHa, OMCCEKTpUCAa M BBICOTa TPEYTOJbHHUKA, UYETHIPEXYTOJBHUK,




napajienorpaMM, pom0, MPsIMOYTOJBHHUK, KBaapaT, Tpareuus,
OKPY>KHOCTb, KPYT, KacaTesbHasl, 3HAKOMCTBO C MPOCTPAHCTBEHHBIMHU
burypamu, yMeHue pemarb 3a1a4yd, B TOM YHCJIE W3 MOBCEIHEBHOMN
JKU3HHM, HA HAXOXKIEHUE IeOMETPUYECKUX BEJIMYHUH C NPUMEHEHUEM

U3yUYEHHBIX CBOMCTB QUryp u pakron

10

VMeHue OmnepupoBaTh MOHSTHSIMH. PABEHCTBO (UIYyp, PaBEHCTBO
TPEYTOJbHHUKOB, MAPAUIEIbHOCTD U MEPIEHIUKYJSPHOCTD MPSIMBbIX,
yroll MeXAy NPSMbIMH, MEPHeHAMKYJSAP, HAKJIOHHAS, MPOEKLHS,
nopobue Guryp, mogoOHbIe TPEYTONbHUKH, CUMMETPHUSI OTHOCHTEIBHO
TOYKM U MPSMOIi; YMEHHE PAClO3HABATb PABEHCTBO, CUMMETPHIO U
nogodue ¢Guryp, napajuieIbHOCTb M NEPIEHIUKYJISIPHOCTD MPSIMBIX B

OKpY>KarolieM MUpe

11

YMeHue onepupoBaTb IMOHATUAMM. JUIMHA, PAacCTOSHUE, YIoj
(BemuuMHA yrila, CHHYC M KOCHHYC yIJla TPEYTOJbHHKA), IJIOMIAJb,
yMEHHE OLICHHBATh Pa3Mepbl MPEIMETOB U OOBEKTOB B OKPY KAKOLIEM
MHUpE, YMEHHe NPUMEHSITh (OPMYJIBI TEpUMETpPa U  IUIOLIATU
MHOTOYTOJIbHHUKOB, JJIMHBI OKPYXKHOCTH M IUIOIIAAM Kpyra, oObema
MPsIMOYTOJIBHOTO NapajijIeNieNuIena, YMEHHE MPUMEHSTb MPU3HAKU
PaBEHCTBA TPEYTOJBHUKOB, TEOPEMY O CyMMeE YIJIOB TPEYrOJIbHHKA,
teopemy Iludaropa, TPUrOHOMETPUUECKHE COOTHOIUEHUS LIS

BBIYMCJICHHS] IJINH, PACCTOSHUM, MIOIaAen

12

YMmenne wuzobpakaTe IUIOCKHEe (urypel W UX KOMOMHAIUH,
NPOCTPAHCTBEHHBIE (UTYPbI OT PYKH, C IOMOIIBI0 UEPTEKHBIX
UHCTPYMEHTOB U JJIGKTPOHHBIX CPEIACTB IO TEKCTOBOMY WIIH

CUMBOJIbHOMY OIMHCAHUIO

13

YMeHue  onepupoBarb MOHATHUSIMU.  INPSMOYTOJIbHAs  CHUCTEMA
KOOPAMHAT, KOOPAWHATBI TOYKHM, BEKTOP, CYyMMa BEKTOpPOB,
IIPOU3BENCHNE BEKTOPA HA YUCIIO, CKAJSIPHOE MPOU3BENEHUE BEKTOPOB,
YMEHHE HCIOJIb30BAaTh BEKTOPbl U KOOPAWHATHI ISl NMPEACTABICHUS
NaHHBIX W pELIeHHs 3ajad, B TOM 4YHCIE H3 APYTruX Yy4ueOHbIX

MPEAMETOB U PEAIbHOMN JKU3HU

14

YMeHHe OmepupoBaTh IOHATUSMH. CTOJIOWMKOBBIE M  KPyTrOBBIC
auarpaMMel, TaONMLbL, CcpenHee  apuMeTHdeckoe, MenuaHa,
HanOoublllee ¥ HAMMEHbLIEe 3HAYCHHUS, pa3Max 4HCIOBOro Habdopa,

yMEHHE  HW3BJIGKATh, HMHTEPIPETHPOBATE W  MpeoOpa3oBHIBATH




UHQOPMALIMIO, TPEACTABICHHYI0 B TaONWIAX W Ha AWArpaMmax,
OTPaKAOIYI0 CBOMCTBA M XapPAaKTEPUCTUKHM PEATBHBIX IMPOLIECCOB U
SIBJICHUN; yMEHHe pacro3HaBaTb HW3MEHYMBBIE BEJIUYMHBI B

OKpY>KarolieM MUpe

15

YMeHHe OnepupoBaTh MOHITHAMHU. CIyYalHBIA ONBIT (CITy4aiHbINA
SKCIIEPUMEHT), 3JIEMEHTapHOe COObITHE (3JIEMEHTAPHBIH HCXON)
CJly4alfHOrO OIBITA, CIIy4allHOEe COOBITHE, BEPOSATHOCTb COOBITHS,
YMEHHE HaXOIHUTb BEPOATHOCTU CIYYaWHBIX COOBITUH B OIBITAX C
PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITHUSIMH, YMEHHE peLIaTh
3aJaud METOIOM OPraHM30BAaHHOIO mHepedopa U C HCIOIb30BAHHEM
NpaBWjla YMHOXKEHHUS, YMEHHUE OLIEHUBaTb BEPOATHOCTH PEabHBIX
COOBITHI W SIBJIEHUH, MOHUMATh POJb MPAKTHYECKH JTOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITMH B OKpPY)KalOLIEeM MHpPE H B JKU3HH,
3HAKOMCTBO C IMIOHATHEM HE3aBUCHMBIX COOBITHH, 3HAKOMCTBO C

3aKOHOM OOJIBIIUX YUCEJI U €T0 POJIBIO B MAaCCOBBIX ABJICHUAX

16

YMeHne BBIOMpPATh MOAXOASIIUI W3yYEHHBIH METON IUIsl PELICHUs
3a4a4M, MPUBOAUTH NPUMEPbl MATEMATHYECKUX 3aKOHOMEPHOCTEH B
MPUPOJE U KU3HH, PACTIO3HABATH MPOSIBJICHUE 3aKOHOB MAaTEMAaTUKU B
UCKYCCTBE, OINCHIBATH OTHENbHBbIE  BBIJAIOIIMECS  PE3YJbTATHI,
MOJIyYEHHbIE B XOA€ Pa3BUTUSI MAaTEMAaTUKU KaK HayKW, NPUBOOUTH
MIPUMeEPBl MATEMATUYECKUX OTKPBITUH M UX aBTOPOB B OTE€YECTBEHHOMN

Y BCEMHUPHON UCTOPUH




HEPEYEHD DJIEMEHTOB COJAEPKAHUA, IIPOBEPAEMBIX HA OI'D
1HO MATEMATHUKE

Kon

IIposepsiemMblii 3jIeMEHT COAePKAHUSA

Yucna 1 BEIMUCIIEHUSA

1.1 Harypanehele u nenple yncna. IIpusHaku 1enMMOCTH LEIbIX YUCEN

- OOBbIKHOBEHHbIE W JEeCATHYHBIE  OpoOWM,  MpPOLEHTh, OECKOHEUHBbIE
' nepHOANYECKre ApodH

13 Paunonaneable  uucna. ApudMmernyeckne Onepaluuu ¢ PaluOHAIBHBIMU
' YUCJIAMHU

14 JleiicTBuTenbHble uucia. ApudMeTHUeckue Ornmeparud ¢ IeHCTBUTEIbHBIMU
' YUCJIAMHU

s [IpubmmwkéHHble BBIMHUCICHUS, TNpPaBHJAa OKPYIJIEHHs, NPUKHAKA M OIEHKa
' pe3yJibTaTa BBIYMCIIEHUI

2 Anrebpanueckue BbIPaKEHUs

2.1 BykBeHHBIE BbIpaskeHUs! (BBIPAKEHHUS C TEPEMEHHBIMH )

59 Crenenp c¢ uenbiM nokazareneM. CTeneHb C palMOHAIBHBIM I1OKa3aTeJeM.
. CaolicTBa cTeneHH

23 MHorouneHb!

2.4 Anrebpanueckast 1podb

5 s Apupmernaeckuit KOpPEHb HATypaJIbHON CTEIICHU. JericTeus c
' apru(pMeTHUECKUMH KOPHSMH HAaTypPaJIbHOH CTETIEHN

3 VYpaBHEHUs U HEPABEHCTBA

31 Lensle u npoOHO-parMoHanbHble ypaBHeHUs. CHUCTEMbI W COBOKYITHOCTH
' YPaBHEHUM

39 Lensle u apoOHO-paunoHa bHBIE HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
' HEPaBEHCTB

3.3 Pemenne TeKCTOBBIX 3a/1a4

4 Yucnosele NOCNE0BATEIbHOCTH

4.1 IMocnenoBaTenbHOCTH, CIIOCOOBI 3aaHHS ITOCIIEN0BATEILHOCTEH

42 Apudmernueckass U reomerpuueckas mnporpeccun. Popmyna  CIOXKHBIX




MIPOLICHTOB

5 @yHKIMHU
Oyukimst, cnocodsl  3amanuss  pyHkoum.  paduk  pynkmum.  Obnacts
OTIpeNeNIeHUs] U MHOXKECTBO 3HaueHui ¢pynkimu. Hymu ¢pynkiun. [IpomexyTku
5.1. 3HAKOIOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (PyHKIMH. MakKCUMyMbl U
MUHHMYMbl (yHKIuH. Hanbospinee W HanmMeHblnee 3HaueHHe (QYHKLUHUH Ha
MIPOMEKYTKE
6 KoopaunaTe! Ha NpsIMOH U MJIOCKOCTH
6.1 KoopaunaTtnas npsimas
6.2 JlexapTOBbI KOOPAWHATEI HA INIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gurypel U ux cBOHCTBA
7.2 TpeyronbHuk
73 MHOroyroyibHUKU
7.4 OKpY>KHOCTb U KPYyT
7.5 Hsmepenne reoMeTpu4eCKUX BEIUYNH
7.6 BekTopbl Ha MIOCKOCTH
8 BeposATHOCTB U CTaTUCTHKA
8.1 OnucarenbHas CTaTUCTHKA
82 BeposTHOCTB
83 KombunaTopuka
8.4 MHokecTBa
8.5 I'padwr




YUYEBHO-METOANYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O TPOIIECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI IS YYEHUKA

['eomeTpust: 7-9 knaccsl : 6a3oBbli ypoBeHb: M34 yueOHuk / JI. C. AtanacsH, B.
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