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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi Kak OAMH M3 OCHOBHBIX Pa3[eJIOB IIKOJbHOM MAaTEMaTUKH,
UMEIOIINIA CBOEH 1ENbI0 00ECTIeUnTh M3YyYEHUE CBOMCTB U pa3MepoB QUIYp, UX
OTHOIIEHMM W  B3aWMMHOE PpACHOJIOKEHUE, ONUPACTCA HA  JIOTUYECKYIO,
JIOKA3aTEIbHYIO JIMHUIO. [|eHHOCTh M3ydeHus reoMeTpur Ha YpOBHE OCHOBHOTO
oO1rero oOpa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNUCS YYUTCS IPOBOJAUTD
JI0KA3aTEIbHBIEC PACCYXKIEHHUS, CTPOUTH JIOTUYECKUE YMO3AKIOUEHHUS, TOKAa3bIBATh
VUCTUHHBIE YTBEPKICHHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIAUTH
pacCyXJeHusl «OT MPOTHUBHOIO», OTIMYaTh CBOWCTBA OT IPHU3HAKOB,
dbopMynupoBaTh 0OpaTHBIE YTBEPHKICHUSI.

Btopoil uenpi0 H3ydeHUsT TEOMETPUU SIBIISIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA NpPHU PEUICHUU KaK MAaTEMaTUYECKUX, TaK U IMPAKTUYECKHX 3aj1ad,
BCTpEYAIOUIMXCSI B peanbHOM ku3HU. OOydaromuiics JODKEH HAayYUThCs
ONPEJENIUTh F€OMETPUUYECKYIO (DUTYpy, ONHUCATh CIOBAMHM JAHHBIA YEPTEX WM
PUCYHOK, HATH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJIMHY
OINITOBOJIOKOHHOTO Kalenst win TpeOyeMmble pa3Mepbl rapaxa JUisi aBTOMOOMWJIS.
OTOMY COOTBETCTBYET BTOpasi, BBIYMCIHUTEIbHAS JUHUSA B W3YUYEHUU T€OMETPHUH.
[Ipu pemeHnun 3amay NPAKTUYECKOTO XapaKTepa OOYYalOIIUMNCA YYHUTCS CTPOUTH
MaTEMaTUYECKHE MOJIETM  pEalbHBbIX JKU3HEHHBIX CUTYyallMil, MIPOBOJIUTH
BBIYMCJIEHUS U OLICHUBATh aJICKBATHOCTH MOJYYEHHOTO PE3YIIbTATA.

KpaiiHe BaxHO NOMYEPKUBATH CBS3M TE€OMETPUU C JPYTUMH Yy4EOHBIMU
npeaMeTaMi, MOTUBUPOBATh MCIIOJIb30BAaTh ONPECIICHUSI TEOMETPUIECKUX (QUTYp
U TIOHSTHH, IEMOHCTPUPOBATH MPUMEHEHUE MOJIYYEHHBIX YMEHHU B (QU3HKE U
TEXHUKEe. OTH CBA3M Haubosiee SpKO BUAHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckne CoOOTHOWIEHUs», «Meron koopauHat» U «Teopema
[Tudaropar.

VYuebnsiii Kypc «l'eomMeTpus» BKIIOYAET CIIECAYIOIIME OCHOBHBIE DPAa3feIibl
conepxkanusi: «l'eomerpuueckue ¢Gurypsl M UX CcBoOWcTBay, «M3mepeHue
F€OMETPUYECKUX  BEIWYUH», «J/leKapTOBBI KOOpAMHATBI HA  IUIOCKOCTHY,
«Bekrtops», «J[Bmkenus miaockoctiy, «lIpeodpazoBanus mogo0ous».

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 vacoB (2 Jaca B Heneno), B 8 kiacce — 68 yacoB (2 yaca B Helel0), B 9
KJ1acce — 68 yacoB (2 yaca B HEJIEIIO).



COJAEPXKXAHUE OBYUYEHUA
7 KIIACC

HavanpHble noHsTHsA reomerpun. Todka, mpsMasi, OTPE30K, JIyd. YToi. Buasl
yrioB. BepTukanbHble H CMEXHbIE yIWbl. buccekrpuca yria. JlomaHas,
MHOTrOYyroyibHUK. [[apannenbHOCTh U MEPIEHIUKYIISIPHOCTD NPSIMBIX.

Cummetpuunbie  ¢Gurypsl. OCHOBHBIE CBONCTBa OCEBOM CHUMMETPHH.
[IprMepbl CUMMETPHUM B OKPYKAIOILIEM MUPE.

OCHOBHBIE TIOCTPOEHHUSI C MOMOUIBIO LMPKYJIS U JIMHEUKH. TpeyroyibHUK.
BricoTa, Meinana, OuccekTpuca, uX CBOMCTBA.

PaBHOOe/IpeHHBI W PaBHOCTOPOHHMM  TPEyrojJbHUKH. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpoiicTBa M MNpU3HAKA PABHOOEAPEHHOIO TpeyrojibHUKa. llpu3Haku
PABEHCTBA TPEYTOJIbHUKOB.

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

[IpsAMOyTONBHBIA ~ TPEYroabHUK. (CBONWCTBO MEIHWAHBI IPAMOYTOJIBHOIO
TPEYTrOJbHHUKA,  NPOBEAEHHOM K  rumoreHyse. Ilpu3Haku  paBeHCTBa
IIPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsMOYTOJIBHBIN TPEYTOJBHUK C yIiIoM B 30°.

HepaBeHcTBa B IreOMETpUU: HEPABEHCTBO TPEYIOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OoJsbllieM yriie U OOoJbllel CTOPOHE TPEYroJIbHUKA.
[leprieHIUKYIISIp ¥ HAKIOHHAS.

['eomeTpuueckoe MecTO TO4YEK. buccekTtpuca yria W CepeIUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KAK FEOMETPUYECKUE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOopAa M JUaMeTp, HUX CBoicTBa. B3amMHoe
PaCIOJIOKEHUE OKPYKHOCTH W NpsiMoi. KacarenbHas u cekymias K OKpYXHOCTH.
OKpyXHOCTb, BIHMCaHHas B Yyroj. BnucaHHas W oOnMcaHHas OKPYKHOCTH
TPEYTOJIbHHUKA.

8 KUIACC

YerpipéxyronpHuku. lapamnenorpamm, ero npusHaku U cBOMCTBa. YacTHbie
cllydad TapajuiesorpaMMoB (TPSAMOYTOJIBHUK, pOMO, KBaapaT), UX NpPU3HAKU U
cBoiictBa. Tpamenmsi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U TPHU3HAKH.
IIpssmoyrosnbHas Tparnenus.

Meron yaBoenust meauansl. LlenTpanbHas cumMmerpus. Teopema Daneca u
TEOpPEMA O MPOMOPLUUOHAIIBHBIX OTPE3KaX.

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

[Togobue TtpeyronbHUKOB, Ko3pdunuent mnomodbus. I[IpusHaku momoOUs
TpeyroJibHUKOB. [IpuMeHenne noqo0ust mpu peleHny NpakTHYeCKUX 3a1au.



CpoiicTBa mom@aaei reomerpudeckux ¢uryp. Dopmynsl i IUIOMIAIU
TpeyrojbHHKa, MapaierorpaMma, pomba u Tpanenuu. OTHOIIEHHE IUIIoMaaAeH
oI00HBIX (QUTyp.

Brruncnenune miomaneil TpeyroJlbHUKOB U MHOTOYTOJIBHUKOB Ha KJIE€TY4aTOU
Ooymare.

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu perieHun
PaKTUYECKUX 3a/a4.

CuHyc, KOCHHYC, TaHI€HC OCTPOrO yIjla IpPsIMOYTOJIBHOTO TPEYrOJbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpuUroHOMeTpuueckue (yHKIUU
yriioB B 30, 45 u 60°.

BrnmcaHHble M IEHTpaJbHBIE YIIbI, YrOJd MEXKIYy KacaTeJIbHOW M XOpIOM.
VYrimel  Mexay XopaamMu M CeKylUIMMHU. BrnmcaHHele W OINKCaHHbIE
4eTBIPEXYTOJBHUKU. B3auMHOE pacnonokeHue AByX OKpykHocred. Kacanue
OKpy>xHOCTel. O01Me KacaTelabHbIe K ABYM OKPYKHOCTSIM.

9 KUIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O go 180°. OcHoBHOe
TPUTOHOMETPHUYECKOE TOXKAECTBO. POPMYIIBI IPUBEACHUS.

Pemenue TpeyronbHUKOB. TeopemMa KOCHMHYCOB M TEOpEMa CHHYCOB.
PemeHne mnpakTUYeCKHX 3aJad C HUCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CHHYCOB.

[Tpeo6pa3zoBanue nogodus. [logoOrue COOTBETCTBEHHBIX 3JIEMEHTOB.

TeopemMa O NpPOU3BEACHUM OTPE3KOB XOpPI, TEOPEMBI O MPOU3BENCHHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAJPaTe KacaTeIbHOM.

Bektop, anumHa  (MOIynb)  BEKTOpa,  COHANPABIECHHBIE  BEKTOPBI,
IIPOTHUBOIIOJIOKHO  HAIlPaBJICHHBIE  BEKTOPBI,  KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalMy HaJ BEKTOpamH. Pa3nokeHne BEeKTOpa IO JBYM
HEKOJUIMHEapHbIM BekTopaM. KoopauHaTtsel BekTopa. CKalsipHOE MPOU3BEICHUE
BEKTOPOB, MPUMEHEHHE JIJIS1 HAXOXKACHUS IJIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA IIOCKOCTH. Y PaBHEHUS NMPSIMOU U OKPYKHOCTH
B KOOpAMHATAX, [IEPECEUCHUE OKPYKHOCTEW M MpPsIMBIX. MeToa KOOpAUHAT U €ro
IIPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJIbHUKK. JlmuHa  OKpyxkHOCTH. ['pamycHas wu
paauaHHasi Mepa yria, BBIYUCIEHHE JJIMH JIyr okpyxkHocTeil. [lmomane kpyra,
CEKTOpPa, CErMEHTA.

JIBUKeHHsI TUIOCKOCTH M BHYTPEHHUE CUMMETpUM GUryp (daemMeHTapHbIe
npeactaiienus). [lapannensHeiii nepenoc. [loBopor.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOCHHMS IpOrpamMMmbl y4yeOHOro Kypca
«I"'eomeTpus» XapaKTEPHU3YHOTCH:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY W HACTOSALWIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K JOCTM)KCHHUSAM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKONM MAaTEMaTHYECKOM IIKOJBI, K HMCIOJb30BAHUIO 3THUX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpa:kaIaHCcKoe M TYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHUHA U pean3alii ero
opaB, IMpPEICTaBICHUEM O MAaTeMaTHYECKMX OCHOBaX (PYHKIHOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, SBJIECHUH, IPOLEAYp I'pakAaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, ONMPOCHI), TOTOBHOCTHIO K 00CY X ACHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM IPUMEHEHHUEM JIOCTH)KEHHII HAayKH, OCO3HAHHEM Ba)XHOCTH
MOPAJIBHO-3THYECKUX IMPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIUTAHME:

YCTAaHOBKOM HAa aKTHMBHOE Yy4YacTHE€ B PEIICHHH NPAKTUYECKUX 3a7ad
MaTEMaTUYECKOM HaNpaBIEHHOCTH, OCO3HAHMEM Ba)XHOCTH MaTEeMaTUYECKOTO
oOpa30oBaHUs Ha MPOTSHKEHUHM BCEW KM3HM IS YCNEIHON MNpodeccruOoHaIbHOM
JESTEIIbBHOCTH M Pa3BUTHEM HEOOXOJIMMBIX YMEHHUI, OCO3HAaHHBIM BBIOOpOM U
NOCTPOCHUEM MHANBUAYAIbHON TPAEKTOPUH 00pa30BaHUs U KU3HEHHBIX IUIAHOB C
Y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4eCcKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOLIMOHAJBHOMY M  3CTETUYECKOMY  BOCIPHUATHUIO
MaTeMaTHYeCKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIEeHUN, YMEHHUIO BHJIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMSL:

OpUEHTalMel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI U€lIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHUECKONM HayKud Kak cdepbl ueaoBeuecKon
JEATEIbHOCTH, TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTH IS Pa3BUTHS LIMBUIM3ALUU,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTUKH U MAaTeMaTUYECKOW KyJIbTypoW Kak CpeICTBOM
MO3HAHUS MHpPA, OBJIAJICHUEM MPOCTEUIIMMU HaBBIKAMHU HCCIIEI0BATEIBCKON
NEeATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (popMHpOBaHHE KYJIBTYPHI 3A0POBbS H
IMOLMOHAIBHOIO 0J1ATONOTy YU

TOTOBHOCTBIO MPUMEHATH MAaTEMaTUYECKWE 3HAHHUS B HWHTEpPECax CBOETO
3I0pOBBS, BEJIEHUS  3J0pOBOro  obOpa3a KHU3HM  (300pOBOE  IMMTAHUE,
cOaaHCUpPOBAaHHBIA PEXUM 3aHATHUM U OTAbIXa, peryjspHas (Qusnueckas
aKTUBHOCTH), C(OPMHUPOBAHHOCTHIO HaBbIKa pedIEKCHUU, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TaKOI'o )K€ IpaBa JAPYroro 4eJoBeKa;

7) 3ko10rMYecKOe BOCIIMTAHHE:

OpUEHTALMEN HA MPUMEHEHHE MAaTeMaTUYE€CKUX 3HAHUM IS peuIeHUs 3a1a4y
B 00JacTH COXPAHHOCTH OKpYXAloUlel cpenapl, IJIaHUPOBAaHUS IOCTYNKOB U
OLICHKM HMX BO3MOJKHBIX IOCJHEICTBUI IJIsl OKPYXAIOLIEH Cpelnbl, OCO3HAHHEM
IJ100aFHOTO XapaKTepa IKOJOTUIECKUX MPOOJIeM U IyTel UX PEIlIeHNUs;

8) aganTanusi K M3MEHAIMUMCS YCJOBHAM CONMAJIBHOW U NPHUPOAHOH
cpelbl:

TOTOBHOCTBIO K JEHCTBUSAM B YCIOBUAX HEONPENEIEHHOCTH, MOBBILIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Ye€pe3 MPAKTHUECKYIO JEATEIbHOCTb, B TOM YHUCIIE
YMEHUE YUYUThCA y APYTHX JIOAEH, MpUOOpeTaTb B COBMECTHOM AESATENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIIbITa IPYTHUX;

HEOOXOJUMOCTBIO B (OPMUPOBAHMU HOBBIX 3HAHUW, B TOM YHUCIE
(bopMyIMpOBaTh UAECH, OHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HAaBaTh JAEQUUUTHI COOCTBEHHBIX 3HAaHUW U
KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO ~ OCO3HABaTh  CTPECCOBYID  CHUTYyallMl0, BOCHPUHHUMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYIOIIHMNA KOHTPMEp, KOPPEKTHPOBATh
NpPUHUMAEMble pEIIeHUs] U ACHCTBUSA, (POPMYIHpPOBATH M OLEHUBATh PUCKU U
MOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANIPEJMETHBIE PE3YJIBTATDI
Ilo3HaBaTe/IbHbIE YHHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA

ba3oBble 1oruyecKkue 1eicTBUA:

e BBIBILITh U XapaKTEPU30BaTh CYIIECTBEHHBIE MPU3HAKKM MaTEMaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOIIEHUH MEXKIy MOHATUAMHU, (HOPMYIUPOBATH
ONpeNeNeHusl  TMOHATHM, YCTaHABIMBAaTh  CYIIECTBEHHBIM  MpU3HAK
KJaccu(ukanmy, OCHOBaHUA Uil OOOOIIEHUS U CpaBHEHUS, KPUTEpUU
IIPOBOJIMMOTI0 aHAJIN3A;

e BOCHOpUHUMATH, (OpPMYNIHpPOBaTH U  MNPEOOPa3OBHIBATH  CYXKICHUS:
yTBEpAUTENIbHbIE W OTpULATENIbHbIC, €IMHUYHbIC, YacTHbIE W OOIIue,
YCIIOBHBIE;



BBISIBIIATH ~ MAaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npotuBopeursi B (aKkTaxX, MTAHHBIX, HAONIOJCHHUSIX U YTBEPKICHHSX,
npemiaraTh KpUTEPUH ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUMH;
JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACAYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIIOUEHHH 110 aHAJIOTUH;

pa30upaTh J0Ka3aTeIbCcTBA MAaTEMATHUYCCKUX YTBEPKICHUU (TIPSAMBIE U OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOATEIHLHO HECIIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTU4Yeckux (PakToB, BBICTPAMBATH APTYMEHTAIMIO, MPUBOJUTH
IpUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpaTh CIOCOO permieHuss ydeOHOM 3ajadyu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pEIICHUS, BBHIOMpaTh HaWOoOJIee TOMXOMAIUNA C YIETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

Ba3oBnle ucciienoBarejbcKyue 1eMCTBUSA:

UCIIOJIb30BaTh BOIMPOCHI KaK HCCIEI0BATEIbCKMM HMHCTPYMEHT IO3HAHUS,
(GbopMyaMpoBaTh BONPOCHl, (UKCUPYIOIIME NPOTUBOpPEUHE, MPOoOIEMY,
CaMOCTOSITENIFHO ~YCTaHABIMBATH HWCKOMOE U JaHHOE, (HOpPMHUPOBATH
TUMOTE3Y, apTYMEHTHPOBATH CBOIO MO3UIINI0, MHEHHE;

OPOBOAUTH IO CaMOCTOSATENbHO COCTABJICHHOMY IUIaHY HECIJIOKHBIH
HKCIEPUMEHT, HEOOJIBIIOE UCCIIEI0BAHUE IO YCTAHOBICHUIO OCOOCHHOCTEM
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN OOBEKTOB MEXKy COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOOILEHHSI U BBIBOJBI MO pe3yjbTaTaMm
NPOBEAEHHOIO HAOIIOACHUSI, HCCIEIOBAHUSA, OLEHUBATh JOCTOBEPHOCTb
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

IPOrHO3UPOBAaTh BO3MOXKHOE pa3BUTHE IMIPOLIECCa, a TAKXKE BBIJIBUTAThH
MPENOJIOKEHUS O €TO PA3BUTHUN B HOBBIX YCIOBUSX.

Pabora ¢ unpopmaunmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTh HHGOpPMAIMH, JIaHHBIX,
HEOOXOUMBIX JIJISl pEeLICHUS 3a4a4u;

BBIOMpATh, AHAIM3UPOBATH, CUCTEMATU3UPOBATh U HHTEPIPETHUPOBATH
MH(OPMAIUIO Pa3TUYHBIX BUIOB U (POPM MPENCTABICHUS;

BbIOMpaTh (GOpMy MNpEACTaBICHUS HHPOPMALUU UM HUIUTFOCTPUPOBATH
perraemMbie 3a7ayd  CXeMaMH, JIuarpaMMamH, HWHOM Tpadukod u uX
KOMOMHAIIMSIMU;

OLICHMBAaTh HAAEKHOCTh HHMOpPMALMU MO KPUTEPUSIM, NPEII0KEHHBIM
y4uTesneM Uin chOpMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKAaTHBHBIE YHMBEpPCAJIbHbIC Y4eOHbIe NeCTBHA:

BOCIIpPUHUMATL U (1)OpMy.]'II/Ip0BaTB CYKIACHUS B COOTBCTCTBUU C YCIIOBUAMU
H OejsiM1 O6IH€HI/I$I, SICHO, TOYHO, I'PaAMOTHO BBIPAKaTb CBOKO TOYKY 3PCHUA



B YCTHBIX M MUCBMEHHBIX TEKCTaX, JAaBaTh MOSICHEHUS MO XOIy PELICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJyUYECHHbIN PE3YyJIbTaT;

B X0JI¢ 00CYXJIE€HHS 3a/1aBaTh BOMPOCHI [0 CYHIECTBY OOCYKIa€MON TEMBI,
npoOIeMbl, perraeMoi 3aJaud, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pelIeHus, COIMOCTAaBISATh CBOM CYXKIEHUA C CYXKICHUSAMH JIPYTUX
YYaCTHUKOB JMaNora, OOHApY>KMBAaTh pa3IMyue M CXOJCTBO TMO3WIIMNA, B
KOPPEKTHOM Gopme popMyIHpoBaTh pa3HOTIIACHs, CBOU BO3PAXKECHUS;
MPEICTABIATh pPE3yNbTAThI penieHus 3a/lauu, HKCIIEPUMEHTA,
UCCJIEIOBAHUS, TTPOEKTA, CAMOCTOATENLHO BHIOUPATHh (hOpMAT BBICTYIUICHHUS
C Y4€TOM 3aja4 MPE3eHTAMHU U OCOOCHHOCTEHN ay/IUTOPUH;

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHON U MHAUBUYyJIbHON
paboTHI NPU PENICHUN YUeOHBIX MaTEMaTUYECKHUX 3a/aY;

IPUHUMATh LEJIb COBMECTHOMN JAESITEIBHOCTH, IUIAHUPOBATH OPTraHU3ALUIO
COBMECTHOI paboThbl, paclpeneiasTb BUAbl pabOT, JI0OroBapUBaThCH,
o0CyX)aTh MpPOLIECC U pe3yabTaT paboThl, 00001aTh MHEHHUSI HECKOJIBbKUX
JIIO/ICH;

y4acTBOBaTh B TpyHmoBbIX (¢Gopmax padoTel (0OCyxkaeHus, OOMEeH
MHEHHUSMH, MO3TOBBIC IITYPMbI U JPYTHUE), BBITOJIHATH CBOIO YaCcTh PabOThI
U KOOPAWHHUPOBATH CBOW JEUCTBUS C JPYTMMH 4YI€HAMHU KOMAaH/IbI,
OLICHMBATh KAue€CTBO CBOEr0 BKJIaJa B OOIIMKA MPOAYKT MO KPUTEPHUSIM,
c(OpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBUSI.

PeryasiTuBHbIe yHUBeEpPCAaJbHbIEe YUeOHbIE 1eliCTBUS

Camoopranuzamnus:

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH, aJTOPUTM pEUIeHMs 3afaud (WM ero
4acTh), BBIOMpATh CHOCOO PEIICHHs] C YYETOM HMMEIOLIUXCS PECYpPCOB M
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI pEUIEHUH C YYETOM HOBOM MH(OpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIQJICTh CIIOCOOaMH CaMOITPOBEPKH, CAMOKOHTPOJISI TTpoIiecca U pe3yJibTaTra
pEIICHUsI MAaTEMATUYECKOM 3a/1a4H;

MPEIBUAETh TPYJIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUM 3aa4H,
BHOCHTh KOPPEKTHBBLI B JCSATEILHOCTh HAa OCHOBE HOBBIX OOCTOSTEIIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa JACIATEIBHOCTH MOCTABICHHOM LEIN U
YCIIOBUSIM, OOBSACHITh MPUYUHBI JOCTHKEHUS WJIM HEAOCTHXKCHUS IIEJIH,
HaXO0JUTh OIMUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

NHNPEAMETHBIE PE3YJIBTATBI



K xoHiy oOyuenus B 7 KJjacce OOYYArONIMICS TOJYYHUT CICTYIOIIHE
MIPEIMETHBIE PE3YJIbTATHI:

Pacno3naBaTh M3ydeHHBIE TCOMETPUYECKHUE (UTYpPBI, OMNPENSsiTh UX
B3aMMHOE PACIOJIOKCHUE, HM300pakaTh TE€OMETpUUYECKHE (DUTYpBI, BBITOTHATH
YEPTEXKHU MO YCIOBHIO 3adaud. M3MepATh JMHEWHBIE W YIJIOBBIC BEJIMYUHBI.
PemaTe 3a71a4M Ha BRIYMCIIEHUE JJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Henate TpyOyr0 OIICHKY JIMHEHHBIX W YIJIOBBIX BEJIMYMH IPEIMETOB B
pealbHOM >KW3HHM, Pa3MEPOB MPUPOJHBIX OOBEKTOB. Pasznmuuarh pasMmepbl ITHX
00BEKTOB IO TIOPSIKY BETUIHHBI.

CTpouTh 4yepTeKU K TEOMETPUUECKUM 3a/1auam.

[Tonb30BaThCAd TMpPHU3HAKAMU PABEHCTBA TPEYTrOJILHUKOB, HCIOJIb30BaTh
MIPU3HAKHA U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJBbHUKOB IPU PEIICHHUH 3a]1a4.

[IpoBOIUTE JTOTHYECKUE PACCYXKICHUS C HUCIOJIB30BAHUEM T€OMETPUYECKHUX
TEOpEM.

[Tonp30BaThCAd MpPHU3HAKAMU PABEHCTBA NPSMOYTOJIBHBIX TPEYTOJIbHHUKOB,
CBOMCTBOM  MEIHWaHbl, NPOBEAEHHOM K  THUIOTEHY3€  MOPSAMOYTOJBHOIO
TPEYTOJIbHUKA, B PEIICHUHA T€OMETPUYECKUX 3a]1a4.

OnpenensiTe NapayiebHOCTh TPSIMBIX C TOMOIIBIO YTIIOB, KOTOPBIE 00pazyeT
¢ HUMH cekymada. OnpeaensiTh MapauieIbHOCTh NPSMBIX C MOMOIIBIO PABEHCTBA
PACCTOSIHAM OT TOYEK OJHOU MPSMOM JIO TOYEK APYTOM MPSIMOU.

Pemiats 3a1aun Ha KileTyaTol Oymare.

[IpoBOANTH BBIYKMCICHUS W HAXOJIUTh YHUCIOBbIC M OYKBEHHBIC 3HAYCHUS
VIJIOB B TEOMETPUYECKHMX 3aJayax C HCHOJb30BAHHEM CYMMBI  YTJIOB
TPEYTOJLHUKOB M MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpHU
MEPECCUCHUN JIBYX NAapAJUICIBHBIX MPSIMBIX CEKyIlIeH. Pemars mnpakThdecKue
3aJ1a4d Ha HAXOXKJIECHHUE YIJIOB.

Brnagete mMOHSATHEM TE€OMETPUUYECKOTO MECTa TOYEK. YMETh OMNPEAEHATH
OMCCEKTPUCY yIJIa U CEPEIUHHBIN MEPICHINKYIISIP K OTPE3KY KaK reOMeTpUYECKUe
MECTa TOYEK.

DopMyJIMPOBATH OMNPEACICHUS OKPYXKHOCTH M Kpyra, XOpAbl U JUaAMETpa
OKPY>KHOCTH, TT0JIb30BaThCSI UX CBOWCTBAMH. Y METh IPUMEHSTH 3TH CBOMCTBA MIPHU
pellIeHuN 3a7ay.

BrnageTe MoOHATHEM ONMMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ 1meHtp. [lomp3oBaThes (akTaMu O TOM, YTO OMCCEKTPUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAOTCS B OJHOM TOYKE, U O TOM, YTO CEPEAUHHBIC
MEPIIEHANKYJISPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

Brnagets noHsATHEM KacaTelIbHOM K OKPYKHOCTH, I10JIB30BATHCS TEOPEMOU O
MEePIEHANKYJISIPHOCTH KacaTeJIbHON U pajauyca, MPOBEAEHHOTO K TOUKE KaCaHHUs.



[Tonb30BaThCA MPOCTEMIIMMHU T€OMETPUUECKUMU HEPABEHCTBAMH, TOHUMATh
UX IPAKTHYECKUN CMBICIL.

[IpoBOIUTHE OCHOBHBIE T€OMETPUUECKUE MOCTPOCHHS C TOMOILBIO LIUPKYJIS U
JIMHENKHU.

K xoniy oOyuenus B 8 kiacce oOydaromIMiicss TOJYYHUT CIETYIOIIHNE
IPEIMETHBIE PE3YJIbTATHI:

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

[IpuMeHsATh CBOMCTBAa TOYKHM TMEPECEUCHMs] MEIWaH TPEyrojbHUKa (LEHTpa
Macc) B peIlICHUH 3a/1ay.

BraneTs noHsATHEM CpeqHEN JTUHUU TPEYTOJIbHUKA U TpaIllelud, PUMEHSTh
UX CBOMCTBA NPU pEHNIEHWH reoMeTpuyeckux 3aznad. [lomp3oBaTbes TeopeMoi
dajieca U TEOPEMON O IPOMOPLHOHAIBHBIX OTPE3KAX, IPUMEHATh UX JUUIS PELICHUS
IIPaKTUYECKUX 3a]a4.

[IpuMeHsTh npU3HaKK MOA00US TPEYTOIbHUKOB B PEIIEHUH T€OMETPUYECKUX
3a1ad.

[Tonb3oBaTecs Teopemoir Iludaropa ans pemieHUsT TE€OMETPUUYECKUX U
npakTU4ecKux 3axad. CTpPOUTh MaTEMaTUYECKYyI0 MOJEIb B IPAKTHYECKHUX
3aJ1ayax, CaMOCTOSITENIBHO JENIATh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JIJIUHBI.

Brnanete DOHATHSMU CHUHYyCa, KOCHMHYCa W TaHI€HCa OCTpOro yria
IPSIMOYTOJIBHOTO TPEyroiabHUKA. [101630BaThCsl 3TUMH MOHIATHIAMU ISl PELICHUS
MPAKTUYECKUX 33/1a4.

Bbruncnsate (pa3nuuHbiMU crioco0aMu) IUIOUIab TPEYroJbHUKA U IJIOLIAAN
MHOTOYTOJBHBIX  Guryp (MONB3ysCh, TIE HEOOXOAUMO, KAIbKYJIATOPOM).
[IpuMeHsTh MOTy4YeHHbIE YMEHUS B MPAKTUYECKUX 3a/1a4ax.

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

Bnanete moHATHEM OMMCAHHOTO YETHIPEXYTOJbHUKA, TPUMEHSITH CBOMCTBA
ONMKMCAHHOTO YEThIPEXYTOJIbHUKA IIPU PELICHUU 3a]1a4.

[IpuMeHsATh MONy4eHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTEMaTUYECKUE
MOJEIIN JUIS 3a/1a4 PEAIbHOW JKU3HU U NMPOBOJIUTH COOTBETCTBYIOINE BBIUMCICHUS
C TNpPUMEHEHUEM TMOJ00Us W TPUTOHOMETPUU (TIOJB3YsCh, TAE HEOOXOAMMO,
KQJIBKYJISITOPOM).

K xoHmy oOyuenuss B 9 kJjacce oOydYaromuiicsi TMOJYYUT CIICAYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpUYECKHE (YHKIUU OCTPBIX YIJOB, HAXOAUTh C HX
NOMOILBIO PA3JINYHBIE 3JEMEHTHl MPSMOYTOJIBHOTO TPEYroJbHUKA («pemeHue
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MPSIMOYTOJIHBIX TPEYTOJIbHUKOBY). HaxoauTh (¢ MOMOIIBIO0 KATbKYIATOPA) AJIMHbI
U YTJIBI JUTsl HETAOJMUYHBIX 3HAYCHUH.

[Tomp3oBaThCs popMysTamMu TPUBEACHHUSI 1 OCHOBHBIM TPUTOHOMETPHUCCKUM
TOXAECTBOM IS HAXOXJICHUS COOTHOLIEHWN MEXAY TPUTOHOMETPUYECKUMU
BEJINYNHAMM.

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCHUHYCOB ISl HAXOKJICHUST PA3JIMYHBIX
AJIEMEHTOB TPEYTOJIbHUKA («pElIEHUE TPEYroJbHUKOBY»), MPUMEHITh HUX MpH
PEILIEHUH T€OMETPUYECKUX 3aaY.

Brnagets moHsTHSIMH  npeoOpa3oBaHHMS  MOJO0OMS, COOTBETCTBEHHBIX
AJIEeMEHTOB MoJ00HBIX Quryp. [loap30BaThes CBOMCTBAMU MOAOOHS TPOU3BOIBHBIX
buryp, ymMeTh BBIUHCIATH JUIMHBI W HAXOAUTh YIIbI y TMOAOOHBIX (GUTYP.
[IpumeHsATh CBOMCTBAa TOMOOHMS B TPAKTHYECKUX 3a7adax. YMETh NPHUBOIUTH
pUMEPBI TOJIOOHBIX (GUTYP B OKPYKAIOIIEM MHUPE.

[Tonp30BaThCA TEOPEMAMU O IIPOU3BEIACHUN OTPE3KOB XOPH, O IPOU3BEACHUN
OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeJIbHOM.

[Tonb30BaThCA BEKTOPAMH, MOHMMATh MX TE€OMETPUYECKUM M (PU3HYECKUI
CMBICJI, TPUMEHATh WX B PEIICHUH TE€OMETPUYECKUX M (U3MYECKUX 3ajad.
[IpuMeHATh CKalsIpHOE MPOU3BEICHUE BEKTOPOB ISl HAXO0XKACHUS JUIMH U YTJIOB.

[Tonp30BaTbCd METOAOM KOOpPJAHMHAT HA IUIOCKOCTH, MPUMEHSTH €r0 B
PEILICHUU TEOMETPUUECKUX U MPAKTUYECKUX 3a/1a4.

Brnagete NMOHATHAMU TPABUIBHOTO MHOTOYTOJIBHHUKA, JJIMHBI OKPYKHOCTH,
JUIMHBI TyTH OKPY>KHOCTH U PaJMaHHON MEpbI yIJia, YMETh BBIYUCIAThH IUIOLIA/b
Kpyra u ero yacreu. [ [puMeHsTh noryyeHHbIE YMEHHUS B PAKTUYECKUX 3aa4ax.

Haxonuth ocu (WM TEHTPHI) CUMMETpUHM (UTYp, TPUMEHSTH JBHXKCHUS
IJIOCKOCTH B MPOCTEUIINX CITyYasix.

[IpUMEHSATH TOTYyYEHHBIC 3HAHMS HA MPAKTUKE — CTPOUTh MATEMATHYECKHUE
MOJIEIIH ISl 337124 PEAIbHOM KU3HU U MPOBOJAUTH COOTBETCTBYIOIINE BBIUUCIICHUS
C TPUMEHEHHEM TMOJ00Ms M TPUTOHOMETPUYECKUX (PYHKIUN (TIOJB3YACh, Te
HEO0O0XO0IMMO, KAJIBKYJISITOPOM).
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TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudpoBbie
Ne /o P Konrpoabnbsie 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/7f415e2e
BEJIMYMH
bu6mmoreka [IOK
2 Tpeyrobimku 22 ! https://m.edsoo.ru/7f415e2e
3 [TapamtensHble psIMBbIE, CyMMa YIJI0B 14 | bubnnorexa [HOK
TPEYroJbHUKA https://m.edsoo.ru/7f415¢2e
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
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8 KUIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ae/ioB U TeM nupposbie
Ne n/m P Kourpoubnbie IIpakTHyeckue (uubp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
N bubmmoreka [JOK
1 4 12 1
CTRIPEXYTOABHHRA 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
TPEYroJbHUKU
[Imomane. Haxoxaenue momanei
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
bubmuorexa [JOK
6 II 600 i 4 1
OBTOPEHIE, ODOBIIEHHE SHAHHH https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0
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9 KUIIACC

KoanuectBo yacon DJIeKTPOHHbIE
HanmeHnoBaHMe pa3aeioB U TeM undposbie
Ne n/m P Konrpoabnbsie IIpakruyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
| Tpuronomerpus. Teopembl KOCUHYCOB U 16 | Bu6mumoteka LJOK
CUHYCOB. Pelienue TpeyroibHUKOB https://m.edsoo.ru/7f41al2c
) [IpeobpazoBanue mogodus. Merpuueckue 10 | bubanorexa [JOK
COOTHOIIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bub K
3 BexkTopsl 12 1 uommorexa 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
3HAaHUU https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0
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IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KonuyecTBo yacos DJIEeKTPOHHbBIE
Ne Hara uugposbie
Tema ypoka Kounrpouabusie IIpakruueckue
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypcsl
[Ipocreiimme reomeTpuyecKue
1 1 https://m.edsoo.ru/cf37bc33
00BEKTHI
2 MHOroyroiapHuK, JoMaHas 1 https://m.edsoo.ru/7c44aba4
3 CMexHbIE U BEPTUKAJIBHBIE YTJIbI 1 https://m.edsoo.ru/6abb5328
4 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1 https://m.edsoo.ru/Sbafbef6
5 CMexHbIE U BEPTUKAJIBHBIE YIIbI 1 https://m.edsoo.ru/c4a576d8
6 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1 https://m.edsoo.ru/59f32be7
7 CMexHbIe U BEPTUKAJIBHBIE YIIbI 1 https://m.edsoo.ru/b25ad662
8 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1 https://m.edsoo.ru/7efd9f79
N3mepenue JIMHEUHBIX U YIJIOBBIX
9 BEJIMYHMH, BBIYHCICHHUE OTPE3KOB U 1 https://m.edsoo.ru/31ef35ab
YTJIOB
N3mepenue JIMHEUHBIX U YIJIOBBIX
10 BEJIMYUH, BBIUUCIIEHUE OTPE3KOB U 1 https://m.edsoo.ru/d3138al5
yTJIOB
W3mepenue TMHENRHBIX U YTIIOBBIX
11 BEJIMYUH, BBIUUCIIEHUE OTPE3KOB U 1 https://m.edsoo.ru/7228de75
yTJIOB
W3mepenune MTuHEHHBIX U YTIOBBIX
12 P T 1 https://m.edso00.ru/26388283
BEJIMYMH, BBIYNCICHUE OTPE3KOB U
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yTJIOB

[MepumeTtp u mwiommaas Guryp,

13 COCTaBJIEHHBIX U3 https://m.edsoo.ru/313f3af6
MPSIMOYTOJIbBHUKOB
[lepumerp u maomangs Guryp,

14 COCTaBJIEHHBIX U3 https://m.edsoo.ru/68567544
MPSAMOYTOJIBHIUKOB
[ToHsITHE O PaBHBIX TPEYTOJBHUKAX

15 U [IEpBUYHBIE IIPECTABICHUS O https://m.edsoo.ru/6543f8e6
paBHBIX (pUTypax
T

16 PH HPH3HAKA PABEHCTEA https://m.edsoo.ru/6624758
TPEYroJIbHUKOB
T 3HaKa PaBEHCTBa

17 PH NPH3HAKA PABCHCTS https://m.edsoo.ru/a56dafee
TPEYrOJIHLHUKOB
T

18 PH TIPH3HAKA PABCHCTRA https://m.eds00.ru/8c898d59
TPEYTOJIHHUKOB
T

19 PH IPU3HAKA paBeHcTa https://m.edsoo.ru/d7bafal2
TPEYrOJIbHUKOB
T 3HaKa PaBEHCTBa

20 PH NPH3HAKA PABCHCTS https://m.edsoo.ru/2a9887a8
TPEYrOJIHLHUKOB
T

21 PH TIPH3HAKA PABCHCTBA https://m.eds00.ru/9bb24429
TPEYTOJIHHUKOB
I1

22 PHHAKI PABeHCTEA https://m.edsoo.ru/a8978b7e
MPSIMOYTOJIBHBIX TPEYTOJILHUKOB
IIpusna aBEHCTBA

23 PHSHAKH pABCHCTB hitps://m.eds00.ru/6838bd37
MPSMOYTOJIBHBIX TPEYTOJIBHUKOB

24 CBONCTBO MEIHAHBI https://m.edsoo.ru/feba2371
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IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
IIPOBEAEHHON K TUIIOTEHY3€

CBOIiCTBO MeIHaHbI

25 MPSAMOYTOJIBHOTO TPEYTOJIbHUKA, 1 https://m.edsoo.ru/e77e5f76
MPOBEAEHHOM K TUIIOTEHY3€
PaBHoGeape e
26 BHODCAPCHHBIC 1 1 https://m.edsoo.ru/64cb4ade
PaBHOCTOPOHHHUE TPEYTOJIbHUKHU
N o
27 PHSHAIIL 1 CBOHCTBa 1 https://m.edsoo.ru/daf99266
paBHOOEPEHHOTO TPEYrOJIbHUKA
[IpusHaku u cBOMCTBA
28 1 https://m.edsoo.ru/3c498aal
paBHOOEIPEHHOTO TPEYrOJIbHUKA
[Ipu3Haku u cBOMCTBA
29 1 https://m.edsoo.ru/4a4597ba
paBHOOEPEHHOTO TPEYrOJIbHUKA
30 HepaBencrtBa B reomerpun 1 https://m.edsoo.ru/5¢23¢39d
31 HepaseHnctBa B reomMerpuu 1 https://m.edsoo.ru/61bb5b87
32 HepaBenctBa B reomerpun 1 https://m.edsoo.ru/77¢15319
33 HepaBenctBa B reomerpun 1 https://m.edsoo.ru/2a12d145
IIpsmoyro i TPEyTo
34 pAMOYT HOBHHH TPEYTOIIBHHI € 1 https://m.edsoo.ru/cba738df
yriom B 30
IIpsIMOYTOABHBIN TPEYTOJbHUK C
35 pAMOYT R peyr 1 https://m.eds00.ru/79577¢87
yrioM B 30
KonTtpoasHas padboTta nmo Teme
36 OHTP pa 1 https://m.edsoo.ru/985d6b47
TpeyroabHuKH
ITapamre e e
37 pu /ICHBHBIC TPAMBIC, 1X 1 https://m.edsoo.ru/e7alac2d
CBOMCTBa
38 [Tarsiit noctynar EBkinaa 1 https://m.edso00.ru/82915793
39 Hakpect nexanue, 1 https://m.edsoo.ru/f8a72ef6
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40

41

42

43

44

COOTBETCTBEHHBIE U
OJIHOCTOPOHHHUE YIJIBI,

00pa3oBaHHbIE MPH NTEPECEUCHUN
NapaJUICIbHBIX NPSMBIX CEKYILEH

Hakpect nexanue,
COOTBETCTBCHHBIE
OJTHOCTOPOHHHE YTJIbI,
00pa3oBaHHbBIE MPH MTEPECEUCHUN
MapajlIeIbHBIX MPSMBIX CEKYIIEH

Hakpecr nexarue,
COOTBETCTBEHHBIC U
OJIHOCTOPOHHHUE YIJIBI,
00pa3oBaHHbBIE MPH ITEPECEUCHUN
MapaJuICIbHBIX MPSMBIX CEKYIEH

Haxkpecr nexaniue,
COOTBETCTBEHHBIE U
OAHOCTOPOHHUC YIJIbBI,
o0Opa3oBaHHbIE IIPU [TEPECEUEHUH
MapaJuIeIbHbIX MPSMBIX CEKYIIEH

Hakpect nexamue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHHE YTJIBI,
00pa30BaHHbIE NIPH NIEPECEUEHUN
MapajuIeNbHbIX IPSIMbIX CEKYIIeH

HpI/I3HaK mapallICJIbHOCTH IPAMBIX

4yepe3 paBeHCTBO PACCTOSTHUN OT
TOYEK OJTHOM IPSIMOM 10 BTOPOH
psAMOI

https://m.edsoo.ru/fd45766f

https://m.edsoo.ru/9bfba4 14

https://m.edsoo.ru/dctf58e2¢c

https://m.edsoo.ru/2a5b246c

https://m.edsoo.ru/6942f486
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[Ipu3Hak napajieIbHOCTH MPAMBIX
Yyepe3 paBEHCTBO PACCTOSHUM OT

45 . . . 1 https://m.eds00.ru/929568fa
TOYEK OJIHOW MPSIMOI1 10 BTOpOM
IpsAMOI
46 CymMmma yTiioB TpeyrojibHUKA 1 https://m.edsoo.ru/caa59a87
47 CyMMa yriioB TpeyrojibHUKa 1 https://m.edsoo.ru/f71b17d3
48 Bueminue yriibl TpeyrojibHUKa 1 https://m.edsoo.ru/b9223191
49 Bremnue yribl TpeyrojabHUKA 1 https://m.edsoo.ru/99eb2824
KonTponbnas pabora o teme
50 "[lapasienbHble psiMblEe, CyMMa 1 https://m.edsoo.ru/9917da72
YIJIOB TPEYrojbHUKA"
O
51 Kliy)KHOCTL’ XOP/BL H JIAMETD, HX 1 https://m.edsoo.ru/64e76d1c
CBOICTBa
52 KacarenbHas Kk OKpy>KHOCTH 1 https://m.edsoo.ru/b7ee8e8a
53 OKpyKHOCTb, BIIUCAHHAS B YIOJI 1 https://m.edsoo.ru/ffcae611
54 OKpy>XHOCTb, BIIHCAHHAS B yTOJI 1 https://m.edsoo.ru/98bbdffd
[Tonsatne o I'MT, npumenenue B
55 1 https://m.edsoo.ru/7aef28db
3aj1a4ax
I1 I'™MT
56 OIATHE O > MIPHNCHEIHE B 1 https://m.edsoo.ru/l1cal8372
3aayax
buccekrpuca u cepeuHHBIN
57 MEPIIEHANKYIIAP KaK 1 https://m.edsoo.ru/ef76e82b
TrE€OMETPUUYECKNE MECTA TOUEK
O
58 KPYXHOCTS, OIHCATHAR OROTO 1 https://m.edsoo.ru/564f6fce
TpPEYroJbHUKa
OKpy>KHOCTb, OTIMCAHHASL OKOJIO
59 1 https://m.eds00.ru/99523196

TpEyroJIbHUKA
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OKPY)KHOCTL, BIIMCaHHas1 B

60 1 https://m.eds00.ru/3351964¢
TPEYrOJIbHUK

61 OKpYHOCTS, BIHCAHHAs B 1 https://m.edso0o.ru/76e866¢4
TPEYTroJIbHUK

62 Hpocreitume sazasi Ha 1 https://m.edsoo.ru/263dba7c
MOCTPOCHUE

63 Hpocretiume sanasm na 1 https://m.edsoo.ru/f2 1fcctb
MMOCTPOCHUE
KoHntposbHas paboTta 1mo teme

64 "OKpY>KHOCTb U KpYT. 1 https://m.edsoo.ru/1e2edc15
I'eomeTpuueckue noctpoeHus"
[ToBTOpEeHME M 00600IIEHNE 3HAHUI

65 OCHOBHBLIX IIOHSATHI 1 METOOB 1 https://m.edsoo.ru/ec47a89c
Kypca 7 Kiacca

66 WroroBas koHTpoJsibHas paboTa 1 https://m.edsoo.ru/594ee3f8
[ToBTOpEeHmNe U 06001IeHNE 3HAHUIT

67 OCHOBHBIX IOHATHUI U METOI0B 1 https://m.edsoo.ru/86b3725a
Kypca 7 Kiacca
[ToBTOpenue u 0600IIeHNE 3HAHUI

68 OCHOBHBIX TTOHSATUN U METOJ0B 1 https://m.edsoo.ru/49aed132
Kypca 7 Kiacca

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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8 KUIACC

KonuyecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypcsbl

[Tapannenorpamm, €ro Mpu3Haku U

1 . 1 https://m.edsoo.ru/f9b299d8
CBOICTBa
[Tapannenorpamm, ero Npu3Haku U

2 . 1 https://m.edsoo.ru/dddcdd25
CBOICTBa
[Tapannenorpamm, ero npu3Haku U

3 . 1 https://m.edsoo.ru/77fd6d1d
CBOICTBa
YacTtHble cayyan napauienorpaMMoB

4 (IpsAMOYTOJILHUK, POMO, KBasIpaT), UX 1 https://m.edso0o.ru/94c93461
MPU3HAKU U CBOMCTBA
YacTtHble cayyau napauienorpaMMoB

5 (IpsAMOYTOJILHUK, POMO, KBa/IpaT), UX 1 https://m.edso0.ru/51911786
IIPU3HAKU U CBOMCTBA
YacTHble cydad napauieaorpaMMoB

6 (IpsAMOYTOJIBHUK, pOMO, KBaJparT), UX 1 https://m.edso0.ru/27256434
MIPU3HAKU U CBOMCTBA

7 Tpaneuuns 1 https://m.edsoo.ru/8ef16498
PaBHOOOKAsT 1 MpsIMOYTOTBHAS

8 1 https://m.edsoo.ru/1b7b3ea8
Tpamnenuu
PaBHOOOKas ¥ IPSAMOYTOTBHAS

9 1 https://m.edsoo.ru/be3ccddc
Tpaneuuu

10 Merton yaABOEHHUS] MEAUAHBI 1 https://m.eds00.ru/987cb6e8
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11 LenTpaibHasg cuMMeTpuUs 1 https://m.edsoo.ru/9tb2aace
KonrponsHas pabora o teme
12 " . " 1 https://m.edsoo.ru/144684c5
YeTbIpEXyrobHUKH
T )
13 eopeMa Fraiieca i TeopeMa o 1 https://m.edsoo.ru/1f164baa
MIPOIMOPIIMOHANIBHBIX OTPE3KaxX
14 CpenHsisi TMHUS TPEYroJIbHUKA 1 https://m.edsoo.ru/5caa551b
15 Cpenusis TuHUS TPEYroJIbHUKA 1 https://m.edsoo.ru/27335f97
16 Tpaneuus, e€ cpeaHssa TUHUS 1 https://m.edsoo.ru/e4935643
17 Tpaneuus, €€ cpeaHssa TUHUSA 1 https://m.edsoo.ru/43c7b651
18 [IponoprimoHaabHbIe OTPE3KU 1 https://m.edsoo.ru/4d3cd568
19 [IponopumoHanbHbIE OTPE3KU 1 https://m.edsoo.ru/537cf2b8
20 Lentp Macc B TpeyroJibHUKE 1 https://m.edsoo.ru/5cfd32c4
21 [Tomo6HbBIE TPEYTrONBHUKH 1 https://m.edsoo.ru/de9d4f1{
T 0
22 DI TIPHISHAIE HOAODI 1 https://m.edsoo.ru/3d9d88 17
TPEYTOJIHLHUKOB
T 0
23 Pit HpHREka HOAODHA 1 https://m.edsoo.ru/65d233dd
TPEYrOJbHUKOB
T 3HaKa noao0
24 PH HIPH3Haka HOAOLIA 1 https://m.eds0o.ru/2ab3b872
TPEYTOJIHLHUKOB
T 0
25 Pi IpH3HaKa HoA00uE 1 https://m.edsoo.ru/a872872
TPEYTOJIHLHUKOB
[Tpumenenue noao6u
26 P AODIEHIPH PEICHIH 1 https://m.edsoo.ru/4a8cbfdf
MPAKTUYECKHX 3a7a4
KonTponbhas pabota no teme
27 OHTP paboTa 10 TeM | https://m.edsoo.ru/f5573351
[Tono6ubIe TpeyroibHUKH"
CsoiicTBa 110 i
28 BOHCTEA ILIOTHaIeH 1 https://m.edsoo.ru/dcec5b8c

T€OMETPUYECKUX (HPUTYp
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DopMyIbl TS TUIOIIAIH

29 https://m.edsoo.ru/b91{44ea
TPEYroJbHUKA, apaieorpaMma
Dopmyn

30 PMYJIBT AU LTOHaAH hitps://m.edsoo.ru/d58d8422
TpEyroJibHUKA, IapajiejorpaMmma
DopMyIIsl U TUIOIIAIU

31 PMYJIBLA Ha https://m.edsoo.ru/d1c6¢f5b
TpPEYroJbHUKA, apaieorpaMma
DdopmyIiel 11g IIomagn

32 PMYJIBL L Had https://m.eds00.ru/958e¢8498
TPEYroJbHUKA, TTapajuieorpaMma
DdopmyIiiel 11g IIoma

33 PMYIIBLA Ha https://m.edsoo.ru/2e5a5¢9d
TpeyrojbHUKa, MapasieaorpaMma
Brruncienue miomanei cioKHBIX

34 https://m.edsoo.ru/c19ff29¢
uryp
IInowanu Guryp Ha Kiieryatoi

35 ma Guryp https://m.edsoo.ru/c67f{d599
Oymare

36 [Tnomaau nogo6HBIX GUryp https://m.edsoo.ru/dc1e162f

37 [Tnomaau nogo6HbIX GUryp https://m.edsoo.ru/1b83b7d3
3agauu ¢ IpaKTUYECKUM

38 a p https://m.edsoo.ru/7ababeed
coJiep>KaHuEM
3aa4yu ¢ MPaKTUYECKUM

39 https://m.edsoo.ru/e1fab379
CoJIep>KaHueM
Pemrenne 3aa4d ¢ TOMOIBIO METOA

40 A . Ul a https://m.edsoo.ru/f8fbc711
BCIIOMOTaTeIbHOM MIONIAIA
Koutponss 3]

41 " p "aﬂ paboTa o Teme https://m.edsoo.ru/4247ccd?
IInomanp
Teopema IIudaropa u eé

42 pema [Tudaropa u hitps://m.edsoo.ru/1de9988F
MIPUMCHCHHE

43 Teopema [Tudaropa u eé https://m.edsoo.ru/e8c9529b
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IIPUMEHCHUEC

Teopema [Tudaropa u eé

44 https://m.edsoo.ru/da7f91dc
MIPUMEHCHHE
Teopema IIudaropa u eé

45 peva [ugaropa u https://m.edsoo.ru/6a4fd62b
MIPUMCHECHUE
Teopema IIudaropa u eé

46 p (arop https://m.edsoo.ru/398e21a6
MIPUMCHCHHE
OmnpeneneHne TPUTOHOMETPHYECKUX
GbyHKIHMI ocTporo yria

47 MPSAMOYTOJIBHOI'O TPEYTOJIbHUKA, https://m.edsoo.ru/5£57859b
TPUTOHOMETPUYCCKHE COOTHOIICHUS
B IIPSIMOYTOJIbBHOM TPEYT OJIbHUKE
OCHOBHOE TPUTOHOMETPUUECKOE

48 p p https://m.edsoo.ru/3a89df6a
TOXIECTBO
OcHOBHOE OHOME €CKO€e

49 HOBHOC TPHTOHOMETpHHCCK https://m.edsoo.ru/12127fc]
TOXIECTBO
OCHOBHO€E TPUTOHOMETPHUECKOE

50 p p https://m.edsoo.ru/15d3c665
TOXIECTBO
KonTponbHas padota no teme

51 "Teopema [Iudaropa u Hauana https://m.edsoo.ru/22adb8 16
TPUTOHOMETPUH"
Brmuca e eHTpal e

52 [THCAHHDIC 1 ICHTPATIBHBIC YIIBL, https://m.edsoo.ru/83f3e14d
YTOJI MEXTy KacaTeIbHON W XOp 0
Brrcannbsle U IeHTpaabHbBIE YIJIb,

53 HeRTp . T . https://m.edsoo.ru/49a5642¢
yroJl MEXIy KacaTelbHON 1 XOopAoi
Brucannaslie ¥ 1ieHTpaIbHEBIE YIIIbI,

54 HeHTp yr https://m.edsoo.ru/becbaabe

yroJI MEXKy KacaTeIbHON U XOPAoH
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55
56

VYTIbl MEXAYy XOpJaMu U CEKYIIIMMHU

VYIubl MEXAY XOpJAaMU U CEKYILIUMHU

https://m.edsoo.ru/d25ba946
https://m.edsoo.ru/85bb8bbe

57

58

59

BrrcanHble U OITHCAHHBIE
YETBIPEXYTOJIbHUKHU, UX MPU3HAKU U
CBOICTBa

BrrcanHble U OITHCAHHBIE
YeThIPEXYTOIbHUKH, UX MPU3HAKH U
CBOICTBA

BrrcanHble 1 OITMCAHHBIE
YeThIPEXYTONbHUKH, UX MPU3HAKH U
CBOMCTBa

https://m.edsoo.ru/72d2d56¢

https://m.edsoo.ru/5d95fale

https://m.edsoo.ru/857¢578b

60

[IpumeHeHne CBOMCTB BIIMCAHHBIX U
ONMCAaHHBIX YETHIPEXYTOJIBHUKOB IIPU
PELIEHUHU T€OMETPUUECKUX 3a1a4

https://m.edsoo.ru/c753c21a

61

62

63

[IpumeneHne CBOMCTB BIIMCAHHBIX U
ONMCAaHHBIX YETHIPEXYTOJIBHUKOB IIPHU
pELIEHNHN TEOMETPUYECKUX 3a1a4
B3anmHoe pacnionoxxeHue aByx
OKPY’KHOCTEH, 0011I1e KacaTelbHbIe

Kacanne okpyxHOCTEN

https://m.edsoo.ru/77caflad

https://m.edsoo.ru/22357ffa

https://m.edsoo.ru/9ddff952

64

65

66

Kontponbnas padota mo teme "YriasI
B OKpYXHOCTHU. Briucanusie u
ONMCAaHHBIE YETHIPEXYrOJIbHUKA"

[ToBTOpEHNE OCHOBHBIX MOHSATUH U
METOJO0B KypCcOB 7 U 8 KJIacCOB,
0000111eHEe 3HAHUHT

IToBTOpEHNE OCHOBHBIX MOHATUN U
METOJI0B KypcoB 7 U 8 KJIacCOB,

https://m.edsoo.ru/f319755d

https://m.edsoo.ru/2359¢e41e

https://m.edsoo.ru/73d61fd9
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0000111eHNE 3HAHUNA

67 Hrorosas kKoHTpoOJIbHAsI paboTa 1 https://m.edsoo.ru/7482fa88
[ToBTOpEHNE OCHOBHBIX MOHATUNA U
68 METOJOB KypCOB 7 U 8 KJIacCOB, 1 https://m.edsoo.ru/e464967b
00001IeHIEe 3HAHMIA
OBILEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydeHusi oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
OrnpezenieHne TPUTOHOMETPUUECKUX
1 pea . p o R o 1 https://m.edsoo.ru/b3c64e7c
¢bynkuuit yrimos ot 0° go 180
2 ®opMyIibl TPUBEACHUS 1 https://m.edsoo.ru/d78de7ad
3 Teopema KOCHHYCOB 1 https://m.edsoo.ru/341bb435
4 TeopeMa KOCUHYCOB 1 https://m.edsoo.ru/69¢32eb3
5 Teopema KOCUHYCOB 1 https://m.edsoo.ru/78cedc87
6 Teopema cunycos 1 https://m.edsoo.ru/e91bad49
7 Teopema cuHyCOB 1 https://m.edsoo.ru/ffc3c8bd
8 Teopema cuHycoB 1 https://m.edsoo.ru/67e612c1
Haxoxnenue nn
9 a JUTHH CTOPOT H 1 https://m.edsoo.ru/8bcf3969
BEJIMYUH YTJIOB TPEYTOJIbHUKOB
10 Pemenue TpeyronpHUKOB 1 https://m.edso00.ru/2f985b58
11 Pemenue TpeyronsHUKOB 1 https://m.edsoo.ru/d73453dc
12 Pemenue TpeyroapHUKOB 1 https://m.edsoo.ru/9e4e293d
13 Perrenue TpeyroibHUKOB 1 https://m.edso00.ru/9557249d
[IpakTHueckoe MpUMEHEHUE TEOPEM
14 P P P 1 https://m.edsoo.ru/bdc72cbl
CHUHYCOB U KOCHHYCOB
[Ipa ecKoe E€HEHHE TEope
15 PARTIHECROS IpHMERgine TeopeM 1 https://m.edsoo.ru/7197fb99
CHUHYCOB M KOCHHYCOB
KonTponbHas pabota mo Teme
16 P P 1 1 https://m.edsoo.ru/e784c943

"Pemenue TpeyroabHUKOB"
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17

18

[TonsTHE O MPEeoOpa30BaHUHU TTOAO0US

CoOOTBETCTBEHHBIE JIEMEHTHI
MoA0OHBIX PUryp

https://m.edsoo.ru/ebf9323e

https://m.edsoo.ru/b6¢9917d

19

20

21

22

23

COOTBETCTBEHHBIE DJIEMEHTEI
oTI0OOHBIX pUryp

Teopema o npousBeieHUHN OTPE3KOB
X0pJl, TeopemMa O MPOU3BEICHUN
OTPE3KOB CEKYILUX, TEOpPEMaA O
KBaJpaTe KacaTeJIbHOU

Teopema o npou3BeieHUHN OTPE3KOB
XOpJl, TeopemMa O MPOU3BEJCHUN
OTPE3KOB CEKYILUX, TEOpeMa O
KBaJpaTe KacaTeJIbHOU

Teopema o mpou3BeIeHUN OTPE3KOB
XOpJ, TeoOpeMa O IPOU3BEICHUU
OTPE3KOB CEKYILUX, TeOpeMa O
KBaJipaTe KacaTeIbHOM

[IpuMeHeHne TeopeM B peleHnn
F€OMETPUYECKHX 3a1a4

https://m.edsoo.ru/15a8fba3

https://m.edsoo.ru/e4ed2d8e

https://m.edsoo.ru/f22f5b5f

https://m.edsoo.ru/834b9462

https://m.edsoo.ru/1c13d2d7

24

25

26

[IpuMeHeHne TeopeM B peleHnn
F€OMETPUYECKHX 3a/1a4

HpI/IMCHCHI/IC TCOPCM B pCIICHUU
TreOMCTPHUICCKUX 3aaa4

KonTponbhas pabota no teme
"ITIpeoOpa3oBanue mMoaoousl.
MeTtpuueckue COOTHOILIICHHS B
OKpy>kHOCTH"

https://m.edsoo.ru/17b7b4d4

https://m.edsoo.ru/af72d448

https://m.edsoo.ru/da5138ee

27

Ornpenenenre BEKTOPOB.

https://m.edsoo.ru/53a4c485
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DU3NYECKUI U TEOMETPUIECCKUI
CMBICJI BEKTOPOB

CrnoskeHne 1 BEIYUTaHHUE BEKTOPOB,

28 https://m.edsoo.ru/d5c7dc9e
YMHO)XCHHE BEKTOpa Ha YHUCIIO
Cro’keHue U BEIYUTAaHHE BEKTOPOB,

29 p https://m.edsoo.ru/5fc8e3ef
YMHOXEHHE BEKTOpa Ha YUCIIO
CJ10’keHYE U BBIUUTAaHUE BEKTOPOB

30 POB, https://m.edsoo.ru/b66195d4
YMHO)XCHHE BEKTOpa Ha YUCIIO
Pasiioxxenue BekTopa o IByM

31 p By https://m.edsoo.ru/d57fedf3
HEKOJUTMHEAPHBIM BEKTOpaM

32 Koopaunats! BekTopa https://m.edsoo.ru/393e5532
CkanspHoe Mpou3BeIeHHE BEKTOPOB,

33 €ro NpUMEHEHUE I HAXOXKICHUSA https://m.edsoo.ru/4c2c7ae3
JUIUH U yTJIOB
CkansipHO€ MPOMU3BEICHUE BEKTOPOB,

34 €ro NPUMEHEHHNE JJI1 HaXOXKICHUSA https://m.edsoo.ru/6e5f3e8d
JUIMH U yTJIOB
Pemrenue 3agad ¢ moMOIMIBIO

35 A IH https://m.edsoo.ru/7788ed68
BEKTOPOB
Pemenue 3amay ¢ moMOIIBIO

36 g IH https://m.edsoo.ru/b1d59d28
BEKTOPOB
IIprMeHeHnE BEKTOPOB JUISL PEIIEHUS

37 p pOB UL P https://m.edsoo.ru/8facee39
3a1a4 GU3NKU
KourpomnsHas padora 110 teme

38 MOHTPOIBHAL P https://m.edsoo.ru/181256¢b

Bexkrops!
€KapTOBBI KOOPAUHATEI TOUEK Ha
39 Jlexap P https://m.edsoo.ru/6a4cbbba

IIIIOCKOCTH
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40 YpaBHeHue npsimMoit 1 https://m.edsoo.ru/cd67f435
41 YpaBHEHUE NPAMOI 1 https://m.edsoo.ru/c2723581
42 YpaBHEHUE OKPYKHOCTU 1 https://m.edsoo.ru/d858d33e
43 Koopuuuater Touex HeipecequHﬂ 1 https://m.edsoo.ru/76blbe7d
OKPY>KHOCTH H MPSMOI
Meroa KOOpAUHAT IPU PELICHUN
44 reOMETPUYECKUX 3a/1a4, 1 https://m.edsoo.ru/2fc365¢c5
MPAKTUYECKUX 3a/1a4
MeToa KOOpAMHAT IPU PELICHUU
45 F€OMETPUYECKUX 3a]1aY, 1 https://m.edsoo.ru/e12ca595
MPAaKTUYECKUX 3a/1a4
MeTo KOOpAMHAT IIPH PEIICHUN
46 reoOMEeTPUYECKHUX 3aj1ay, 1 https://m.edsoo.ru/cdca5a96
MPAKTUYECKHX 3a7a4
KonTponbHas pabota mo Teme
47 " JlekapTOBbI KOOPJMHATHI HA 1 https://m.edsoo.ru/e254¢eff4
MJI0CKOCTH"
48 HpaBibHbIe MHOrOYTOBHHIKIL, 1 https:/m.edsoo.ru/5733b6f2
BBIYUCIICHUE UX DJIEMEHTOB
49 Yucno n. /[nHa okpykHOCTH 1 https://m.edsoo.ru/e4371f68
50 Yucno n. InuHa OKpyKHOCTH 1 https://m.edsoo.ru/a53cddfa
51 JliiHa AyTU OKPY>KHOCTHU 1 https://m.edsoo.ru/3a858db3
52 Pannannas mepa yria 1 https://m.edsoo.ru/d885149f
53 [Tmomane kpyra, cekTopa, CerMEeHTa 1 https://m.edsoo.ru/984c824c
54 IInomane kpyra, ceKTOopa, CErMeHTa 1 https://m.edsoo.ru/729f9dda
55 [Tmomane kpyra, cekTopa, CerMEeHTa 1 https://m.edsoo.ru/f76de8ab
56 IlonsaTue 0 ABMXKEHUH IUIOCKOCTHU 1 https://m.edsoo.ru/376d67dd
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57
58

[TapannensHbIN IEpEHOC, TOBOPOT

[TapannensHbIi IEPEHOC, TOBOPOT

https://m.edsoo.ru/5e85661a
https://m.edsoo0.ru/94431449

59
60

[TapannensHbIN IEpEHOC, TOBOPOT

[TapannensHbIN IEpEHOC, TOBOPOT

—_— | | |

https://m.edsoo.ru/2balc265
https://m.edsoo.ru/af48c48e

61

62

63

[IpuMeHeHne NBUKEHUN ITPU
peuieHuu 3anay

Konrtponbhas pabota no remam
"[IpaBUJIbHBIE MHOTOYTOJIbHUKH.
OxpyKHOCTb. J[BI>KEHHUS IIIIOCKOCTH"

[ToBTOpeHme, 06001IICHNE,
cucTeMaru3auus 3Hauui. M3zmepenue
TrE€OMETPUUYECKUX BEJINYMH.
TpeyroapHUKH

https://m.edsoo.ru/ff7d8897

https://m.edsoo.ru/ele8aela

https://m.edsoo.ru/72edal 63

64

[ToBTOpenue, 06001IEHNE,
CUCTEMATH3alMsl 3HAHUMH.
[TapamiensHble U
NEPIEHIUKYJIIPHBIE IIPSIMbIE

https://m.edsoo0.ru/92569f1e

65

[ToBTOpenue, o6001IEHNE,
CHCTEMaTH3aINsI 3HAaHUH.
OKpy>KHOCTb U KpYT.
I'eomeTpuueckue nocTpoeHusl. Yiibl
B OKPY>KHOCTHU

https://m.edsoo.ru/f15718de

66

[ToBTOpenme, 0600MIEHNE,
cucTeMaTH3alus 3HaHuil. BrimcaHunie
Y OIIUCAHHBIE OKPY>KHOCTH
MHOT'OYTOJIbHUKOB

https://m.edsoo.ru/5b4988db

67
68

WroroBas koHTpoJsibHAs paboTa

[ToBTOpenue, 06001IeHNE,

https://m.edsoo.ru/f9e5a2db
https://m.edsoo.ru/2346d284
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cucreMarusanuia 3HAHUM

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBbBI

7 KUIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOM
NpoBepseMoro .
o0pa3oBaTeIbHON NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl
pe3yabTara
6 I'eomeTpust
Pacnio3naBaTe M3y4eHHBIE TeOMETpUYEecKHe (DUTYPBHI, ONpPEAeNsaTh MX
B3aMMHOE pACIIOJIOKEHHE, H300pakaTb TeoMeTpuueckue (Urypsl,
6.1 BBIIIOJIHATh YEPTEKU IO YCIOBHUIO 3a1auu. M3mepsATs JIMHEHHBIE U
YIJIOBbIE BEIMYMHBL. Permars 3a1aun Ha BBIUKUCIEHUE JITUH OTPE3KOB U
BEJINYUH YTJIOB
Jlenatb TpyOyr0 OLIEHKY JTMHEHHBIX W YTJIOBBIX BEJIMYWH MPEIMETOB B
6.2 pealbHOM JKU3HH, pa3MEpoOB NPHUPOJIHBIX OO0BEKTOB. Pasznuyarh
pa3Mepbl ATUX 00BEKTOB MO NOPSAIKY BETUUNHbI
6.3 CTpouTh 4epTek U K FTEOMETPUUECKHUM 3a]a4am
[Tonp30BaTbCs MPU3HAKAMM PAaBEHCTBA TPEYTOJBbHHUKOB, UCIIOJIB30BaTh
6.4 MPU3HAKU U CBOMCTBA PaBHOOEAPEHHBIX TPEYTrOJIbHUKOB MPHU PEIICHUN
3a1a4
6.5 [IpoBoauTh  JOrMYECKHME  PaACCYXKIEHHUST €  MCIOJIb30BAHUEM
' T€OMETPUYECKHUX TEOPEM
[Tonw30Barbcs IIPU3HAKaMU paBeHCTBa MPSIMOYTOJIBHBIX
6.6 TPEYTrOJbHUKOB, CBOWCTBOM MEIWaHbl, NPOBEAEHHOW K THIIOTEHY3€E
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEHIEHUN T€OMETPUUYECKUX 3a1a4
Onpenensitb NapauieIbHOCTh NMPSAMBIX C MOMOIIBIO YIJIOB, KOTOpPbHIE
6.7 oOpa3yer ¢ HUMH cekymias. OnpenensiTh NapaljaelbHOCTh MPSMBIX C
' MOMOIIBI0 PABEHCTBA PACCTOSHUM OT TOYEK OJHOW MPSAMOW J0 TOYEK
JAPYrou NpsiMon
6.8 Pematp 3a1aun Ha kiieT4aroit Oymare
6.9 [IpoBOANTH BBIYHCICHUS ¥ HAXOJUTh YHUCIOBbIE W OYKBEHHBIE

3HAYCHHA YIJIOB B TCOMCTPHYCCKHUX 3agadax C MCIIOJIb30BAHUCM
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CyMMBI YIJIOB TPEYTrOJIbHUKOB M MHOI'OYTOJBHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX NPU TEPECEYCHUU JIBYX MAPAJUICIBHBIX HPSIMBIX

ceKymeﬁ. PemraTe IMPAKTUYCCKUE 3a/la4M Ha HAXOXKXIACHUEC YIJIOB

BJ'Ia,Z[CTB IIOHATHUEM  I'€COMCTPHUYECKOI'O MECTa  TOYCK. YMmeThb

6.10 OTIpeNeNiATh OUCCEKTPUCY yIia M CEePeAMHHBIA TMEPHEeHINKYISIp K
OTPE3KY Kak FreOMETPHUUECKHE MECTa TOYEK
DopMyIHpOBaTh OMNPEICIICHUsS OKPYKHOCTH M Kpyra, XOpIbl H
6.11 JMaMeTpa OKPYKHOCTH, IIOJb30BaTbCsl MX CBOWCTBAaMHU. Y METh
MIPUMEHSTH 3TU CBOMCTBA MPH PEIICHUH 3324
Bnagers moHsiTUeM OINMCAaHHOM OKOJO TPEYroJIbHHKA OKPYKHOCTH,
yMeTh HaxomauTh e€ meHtp. [lomp3oBarbest (hakTamMu O TOM, HTO
6.12 OHMCCEKTPUCHI YIIIOB TPEYroJIbHUKA MEPECEKAIOTCs B OJTHOM TOUYKE, U O
TOM, YTO CEpPEAMHHBIC MEPHEHAMKYJSAPH K CTOPOHAM TPEYroOJbHUKA
MepPeCceKaroTCs B OJJHOU TOUKE
Brnanets moHsATHEM KacaTebHOW K OKPYKHOCTH, II0JIb30BaThCS
6.13 TEOpPEMO O MEepPHEeHIUKYISIPHOCTH KacaTelbHOM M paauyca,
MPOBEAEHHOTO K TOUKE KaCaHUs
6.14 [Tonp30BaTbcst MOPOCTEHIIMMU TEOMETPUUYECKHMHU HEPABEHCTBaMH,
' MMOHUMATbh UX MPAKTUYECKUN CMBICIT
6.15 [IpoBOAUTH OCHOBHBIE T€OMETPHUYECKHE ITOCTPOEHUS C MOMOIIBIO
. LHUPKYJIS U JIMHEHKU
8 KIIACC
Kon o
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
NPOBEPSIEMOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT0 00111er0 00pa30BaHUsA
pe3yJabTara
6 I'eomerpus
6.1 Pacnio3HaBaTh OCHOBHBIE BUbl UYETHIPEXYTOJBHUKOB, WX JIJIEMEHTHI,
' MOJTH30BaThCA UX CBOMCTBAMHU TMPHU PEIICHUH T€OMETPUUECKHUX 3a/1a4
62 [IpuMeHATh CBOWMCTBA TOYKM TIEPECEUCHMs] MEAHaH TPEYroJbHUKA
' (meHTpa mMacc) B pelieHu  3aaa4
63 Brnagers mnoHsATHEM CpeaHEW JHMHWHM TPEYroJbHUKA W Tpamnelnuu,

NPpUMCHATH HX CBOMCTBaA npu pemeHuu TCOMCTPUYCCKUX 3aJady.
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6.4

[Tonb3oBatbes Teopemoit daneca U TeopeMol 0 MPOHOPLIMOHATBHBIX
OTpEC3Kax, MIPUMCHATH UX IJIA PCIUICHUSA NPAKTUICCKUX 3a1a4
[IpumeHsaTh NpU3HAKM MOAOOUS  TPEYTOJIBHUKOB B  PELIECHUU

TCOMETPHUYCCKUX 3aaa4d

6.5

6.6

6.7

6.8

[Tonb3oBatbes Teopemoit [Iudaropa aisa pemieHus reoMeTpUuecKux 1
npakTuueckux 3anad. CTpoUTh MaTeMaTU4YecKyl0  MOJelIb B
MPAKTUYECKHUX 3a/layaX, CaMOCTOSITENIbHO JIeNaTh YepTEX U HaXOIUTh

COOTBCTCTBYIOIIHE TJIMHBI

Bnagers moHsATHAMU CHHYCa, KOCHMHYCAa M TaHI'CHCAa OCTpPOTO YyIJja
IpsAMOYI'OJIBHOTO TPECYIroJIbHHKA. Ilonp30BaThCs 3THUMH TOHATHSIMU

AJId pCIICHUS IMPAKTUYCCKUX 3aaa4d

Boruucnsate  (pa3nuuHbIME  crIOCOOAaMHU) TUIOMIAAL TPEYroJbHUKA M
IUIOM[AAM  MHOTOYTOJBHBIX (GuUryp (monb3ysch, Tle HEOOXOAMMO,
KaNbKyIITOpoM). [IpUMEHATh MONy4eHHbIE YMEHUS B MPAKTHUECKUX

3agadax

BitageTs MOHATHUAMY BOIMCAaHHOTO U LIEHTPAJIBHOIO yIJjla, UCIIOJIb30BaTh
TEOpPEMbI O BIIMCAHHBIX YIJIaX, YIJIax MEXAY XOpAamMH (CEeKyLIMMH) U
yrie MeXAy KacaTeJIbHOW M XOpPJOM NpPU PELICHUMH T'€OMETPUYECKUX

3a1a4

6.9

6.10

9 KJIACC

Kon
NpoBepsieMoro
pe3yJjbTara

6

Biagers mOHATHEM ONUCAHHOIO YETBIPEXYIOJBHHUKA, IPUMEHSATH
CBOMCTBA OIIMCAHHOTO YETHIPEXYTOJIbHUKA IIPH PEIICHUH 3a7a4

[IpuMeHATH TONy4YeHHBIE 3HAHUS HA IPAKTHKE —  CTPOUTH
MaTeMaTHUYeCKUE MOJCIH I 3a]a4 PEaJbHOU JKU3HU U IIPOBOJIUTH
COOTBETCTBYIOIIME BBIYUCIEHHUS C [PUMEHEHHEM THoao0us U

TPUTOHOMCTPpHUU (HOJ'IB3y5[CB, rac HCO6XOI[I/IMO, KaJ'IBI(y.]'IHTOpOM)

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'0 00111eT0 00Pa30BaAHUA

I'eomerpus

6.1

3HaTh TPUTOHOMETpPUYECKHE (YHKIIMH OCTPHIX YIJIOB, HAXOAUTH C UX

NOMOIIBIKO PA3JIMYHBIC JSJIEMCHTBI MPAMOYI'OJIbBHOI'O TPCYTOJIbHUKA
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(«pemieHue  NpSMOYTOJBHBIX  TPEYroJIbHUKOBY»). Haxomute (c

IIOMOIIBIO KanLKynﬂTopa) JJIMHBI U YIJIbI JJIA HETA0IMYHBIX 3HAYCHUH

6.2

6.3

6.4

6.5

[Tonb3oBatTbcs dbopmynamu MIPUBEIECHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECTBOM JIJIl HAXOXKJIECHHSI COOTHOIICHUI

MCKAY TPUTOHOMETPHUYCCKUMHA BCIMUYNHAMHA

Hcnons3oBath TEOpeMbl CHHYCOB M KOCHHYCOB JUIsl HaXOXJICHHS
Pa3IUYHBIX AJIEMEHTOB TPEYrOJbHUKA («PELICHUE TPEYrOJbHUKOBY),

IMPUMCEHATH UX ITPU PECIICHUH IT'COMETPHUICCKUX 3ada4

Bnagers mnonstusmu npeoOpa3zoBaHUS MOAOOMS, COOTBETCTBEHHBIX
3JIeMEeHTOB MoA00HBIX ¢uryp. Ilomp3oBaTbes cBoiicTBaMU MOAOOUS
MIPOU3BOJILHBIX (DUTYP, YMETh BBIYUCIATH JJIMHBI U HAXOJIUThH YIJIBI Y
mono0uHbIX Quryp. IIpuMeHsATh CBOWCTBA MOAOOMS B TPAKTHUYECKUX
3aja4ax. YMeTb MPHUBOJUTH MPUMEPHl MOAOOHBIX Quryp B
OKpY’KaroIlleM MUupe

[lonb30BaTbcs TeopeMaMu O IMPOU3BEAECHUU OTPE3KOB XOpJ, O

MMPOU3BCACHUN OTPEC3KOB CCKYIHUX, O KBaApaTe KacaTeJIbHOM

6.6

6.7

6.8

ITons30BaThCA BCKTOpaMHu, IIOHUMATb HUX FCOMCTpI/ILIGCKI/Iﬁ n
(I)I/I3I/I‘IGCKI/II7I CMBICJI, IIPUMCHAThL UX B PCHICHHUHN TI'COMCTPHUUCCKUX H
(I)I/I3I/ILIGCKI/IX 3agay. HpI/IMeHHTL CKaJIApHOC TIPOU3BCACHUC BCKTOPOB

AJI HAXOKACHWA NJIMH U YT'JIOB

Ilonp30BaThCSI METOAOM KOOpAWHAT Ha IUIOCKOCTHU, IPUMCHATHL €ro B

PEIICHUU T€COMCTPUYCCKUX U IPAKTHICCKUX 3a1avd

Biagers NOHATUSAMHM  IPaBUIBHOIO  MHOIOYI'OJIBHMKA,  JJIMHBI
OKPY)KHOCTH, [UIMHBI AYI'M OKPYKHOCTH M paJuaHHOW Mepsl yrIia,
YMEThb BBIYMCIIATH ILIOMIAAb Kpyra W ero 4acred. IIpumeHsars

MMOJIYUYCHHBIC YMCHUA B IIPAKTHYCCKUX 3adadax

6.9

HaxoauTh ocu iy LIEHTPBl CUMMETPHUH (UTYp, TPUMEHSTH JABHKEHUS

IJIOCKOCTH B IPOCTEUIINX CIydasx

6.10

HpI/IMeH}ITB MOJIYYCHHBIC  3HAHHUA Ha  IIPAKTHUKE — CTpOUTH
MaAaTEMAaTUYCCKUE MOJACIN TJId 3aaad peanLHoﬁ KN3HU W IPOBOJUTH
COOTBCTCTBYIOIIME  BBIYUCICHUA C TPUMCHCHUCM 1'[0)1061/151 n

TPUTOHOMETPUYECKHX (YHKUUH (MONIB3YsICh, TI/I€ HEOOXOIUMO,
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KaJIbKYJISITOPOM)
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ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS
6 I'eometpus
Hauanbnsie nonsarus reomerpuu. Touka, npsamasi, OTpe3oK, Jy4d. YToi. Buabl
6.1 yriaoB. BeprukanbHple M CMexHbIE yIibl. buccekrpuca yrina. JlomaHnas,
MHOTOYTroJibHUK. [lapamiensHoCTh U NepneHuKYISPHOCTD MPSMBIX
62 Cummerpuunbie  Qurypbl. OCHOBHBIE CBOIICTBa OCEBOHl CHMMETPHH.
' [IpuMepsl cUMMETpUM B OKPYKAIOIIEM MUPE
63 OCHOBHbBIE TIOCTPOECHMSI C TIOMOIIBIO LUPKYJIS U JUHEHKU. TpeyroibHUK.
' Bricorta, Mmenuana, OuccekTpuca, UX CBOWCTBA
64 PaBHoOenpeHHBIH W PaBHOCTOPOHHUI  TpeyroibHUKH. HepaBeHCTBO
' TPEeYrojabHUKa
6.5 CBolicTBa ¥ TpU3HAKKM PaBHOOEIPEHHOro TpeyroibHuka. llpusHaku
' paBEHCTBA TPEYTOJILHUKOB
6.6 CaolicTBa 1 NPU3HAKU MapayieNbHbIX NpAMbIX. CyMMa YIJIOB TPEyTroJIbHHKA.
' Breminue yribl TpeyrojibHUKa
[IpssMoyronbHBId  TpeyroibHUK. CBONHCTBO MeAHMAaHBl MPSIMOYTOJBHOIO
67 TpPEeyrojbHUKa, MpOBEeAEHHOW K runoreHyse. [Ipu3Haku paBeHcTBa
' MPSIMOYTOJIBHBIX TPEYTrOJIbHUKOB. [IpsIMOYTrONbHBIN TPEYTOIbHUK C YIJIOM B
30°
HepaBenctBa B reomeTpuu: HEPAaBEHCTBO TPEYroJIbHHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHoW, TeopemMa o OonblieM yrie u Oonblieil  CTOpoHE
TpeyroibHuKa. [lepneHauKysp v HaKJIOHHAs
6.9 l'eomerprnueckoe Mecto TOYek. buccekrpuca yrima W cepeAVHHBINA
' MEPIEHIUKYIIAP K OTPE3KY KaKk FT€OMETPUYECKHE MECTA TOUEK
OkpyXHOCTb W Kpyr, XOpJa U JuaMeTp, HUX cBoiicTBa. B3aumuoe
6.10 pacroyioKEeHUe OKPYKHOCTH H Tmpsmoi. KacarenpHas wu cekymas K

OKPY>KHOCTH

6.11

OKPY)KHOCTI), BIIMCaHHas B YTOJL. BrmcanHas m omnmcaHHas OKPY>KHOCTHU

38




TpeyrojbHHKa

8 KUIACC
Kon IIpoBepsieMblii 31eMeHT cOepPKAHUSA

6 I'eometpus

6.1 UYersipéxyronsauku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA

6.2 [IpsiMoyronabHUK, poMO, KBaJpaT, UX IPU3HAKH U CBOWCTBA

63 Tpaneuus, paBHoOOKas Tpanenus, e€ cBoiicTBa U npusHaku. [IpsmoyronabHas
' Tparneuus

64 Merton yaBoenus meauansl. LlenTpanbHas cummerpus. Teopema Paneca u
' TeOopeMa O MPONOPLMOHATIBHBIX OTPE3Kax

6.5 Cpennue TMHUN TpeyroibHUKA U Tpaneuuu. LleHTp mace TpeyroipHuKa

6.6 [Tonobue TtpeyronbauKoB, KoddduiueHt mnomodbus. IIpusHaku mogobus
' TpeyroiabHUKOB. [IpuMeHeHre noqo0us MPH pelieHNH TPAKTUIECKUX 3a/1a4

67 @opmynbl Ans8  IUIOIIAAM  TPEYrojbHHKA, NapajuiejorpamMmma, pomba u
' Tpaneuuu

63 CpoiictBa momaneii reomerpuueckux ¢uryp. OTHOIICHHE IUIOMIAJCH
' 0JI0OHBIX GUTyp

6.9 Brruncnenue romaneii TpeyroabHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYaTON
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa npu pemeHun
' IIPaKTUYECKUX 3a7a4

CuHyC, KOCHHYC, TaHT€HC OCTpPOrO yIJIa NPSMOYTOJBHOTO TPEYTOJIbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPHUYECKOE  TOXKJIECTBO. [pUTOHOMETpUYECKHE
¢ynkuuu yrios B 30°, 45° u 60°

6.1 Brnucannble M LEHTpanbHBIE YIVIBI, YTOJ MEXAY KacaTelbHOM M XOpIOM.
' VYTibl MEXAY XOpIaMU U CEKYLTUMU

6.13 BrucanHble U ONIMCAaHHBIE YETBIPEXYTOJIbHUKHU

6.14 B3aumHoe pacnonoxeHue IByX OKpykHocTeil. Kacanume oxpyxHOCTEN.
' OO6mue KacaTelbHbIE K IBYM OKPYKHOCTSIM

9 KIIACC
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Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHMS

6 I'eomerpus
6.1 Cunyc, kocunyc, TanreHnc yriaoB ot 0 10 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
' TOKeCTBO. POPMYJIbI IPUBEACHHUS
Pemenne tpeyronpHuKOB. TeopeMa KOCHHYCOB M TeOpeMa CUHYCOB. PelieHue
6.2 MPAKTUYECKUX 3a7ad C MCIOJIb30BAaHUEM TEOPEMbl KOCHHYCOB U TEOPEMBbI
CHUHYCOB
6.3 [TpeobpaszoBanue nomodus. [1ogodne COOTBETCTBEHHBIX 3JIEMEHTOB
64 Teopema o mpou3BeACHUN OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEACHUHN OTPE3KOB
' CEeKYILIUX, TEOpeMa O KBajipaTe KacaTeabHOU
Bexrop, mmHa  (MOAynb) — BEKTOpa, COHAIIPABIICHHBIE  BEKTOPBHI,
65 MIPOTUBOMNOJOKHO HANpaBlIEHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OIEpallMy HaJl BEKTopamu. PaznokeHue BeKTopa 1o JAByM
HEKOJUJTMHEAPHBIM BEKTOpaM
6.6 Koopaunatsl BekTopa. CkansipHOe MPOU3BEIACHHE BEKTOPOB, MPUMEHEHUE IS
' HAXO0XJACHUS JUIUH U YIJIOB
JlexapTOBBl KOOPJAMHATHI HA IUIOCKOCTU. YPAaBHEHMS NPSMOM M OKPYXHOCTH B
6.7 KOOpJMHATaX, MepeceueHrne OKPYKHOCTeH U MpsIMbIX. MeToa KOOpAUHAT U €ro
MIPUMEHEHNE
6.8 [IpaBuiibHBIE MHOTOYTOJIBHUKHI
6.9 JlinHa okpyxHOCTH. ['pagycHas u paguaHHas Mepa yIiia, BBIYACICHUE JUIMH Oy
' OKPY>KHOCTEHN
6.10 [Tnomane kpyra, cekTopa, CerMEeHTa
611 JIBUKeHHsI TUIOCKOCTHM M BHYTPEHHHE CHUMMETpUM (uryp (3seMeHTapHbIe

npencrasienus). [Tapamiensuslit nepenoc. [ToBopot
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IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBePsIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI NPOrPaMMbl OCHOBHOTI'O
o0u1ero oopazopanus Ha ocHoBe PI'OC

YMeHHe OmnepupoBaTh MOHATHSAMHU: MHOXKECTBO, IIOJMHOYKECTBO,
OlepalMy HajJ MHOXXECTBAMH; YMEHHUE OIEpUPOBATh IOHATUAMM:
rpad, cBs3HBIN rpad, AepeBO, HHUKI, MPUMEHITh UX MPHU PELICHUU
3aJa4; yMEHHUE UCIOJIb30BaTh rpaduyueckoe MmpeacTaBieHe MHOXKECTB
JUIsl OTIMCAHUS PEAIBHBIX IPOLECCOB U SIBJICHMM, DU PELICHUH 33]a4

Hu3 Apyrux y‘IC6HBIX npeaMETOB

YMeHue OIICPHUPOBATL IOHATHAMM: OIIPCACIICHHUC, aKCHMOMad, TCOPCMaA,
A0Ka3aTCjIbCTBO, YMCHHUC pacClio3HaBaTb MHCTHHHBIC U  JIOXKHBIC
BbBICKA3bIBAHUA, IIPHUBOAUTDL IIPUMCPLI W KOHTPIPUMCEPLI, CTPOUTH

BBICKA3bIBAHHA U OTPULAHHA BBICKQ3bIBaHUH

YMeHue onepupoBaTh MOHATUSAMHU: HATYpPaJbHOE YHUCIO, NPOCTOE U
COCTABHOE 4YMCJIO, JEIUMOCTb HATYPAJIBHBIX 4YHUCEN, IPU3HAKU
JeTUMOCTH, LeJ0€ YHUCIIO, MOJAYJb 4YHCIa, OOBIKHOBEHHas JIpoOb U
JecsiTUYHasl OpoOb, CTaHJAPTHBIN BUJ 4YMCIa, PallMOHAIBHOE YHCIIO,
UppalMoOHAIbHOE YHCIO, apU(QMeTHUYeCKUi KBaJApaTHBI KOPEHb;
YMEHHE  BBINOJHATH JEHCTBUS C  4YMCIaMH, CpaBHUBAaTh U
yIOpSA0YMBaTh YHCA, MPEACTABIATh 4YHCIA Ha KOOPAWMHATHOMN
NpSIMOW, OKPYIJISATh YHCIA; yYMEHHE JeJaThb MHNPUKUAKY U OLEHKY

pe3yiibTara BBIUMCIICHUH

YMeHue onepupoBarh IMOHATUSMM: CTENEHb C LEJNbIM I[OKa3aTeNeM,
apudMeTUYECKU KBaJpaTHBI KOPEHb, MHOTOUIEH, ajnreOpandeckas
npo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypallbHOM CTEneHU
OOJpIlle €IMHMIIBI, YMEHHE BBIMOJHATH pacdy€Tel 1o (Qopmymnam,
npeoOpa3oBaHus IENbIX, JAPOOHO-PAllMOHANBHBIX BBIPAKEHUN U
BBIPAKEHHUI C KOPHSMH, Pa3JIOKEHUE MHOIOYJIEHA HAa MHOXKHUTENIH, B
TOM 4HCIE C UCHONb30BaHUEM (OpMYyT pa3HOCTH KBAaApaToB U

KBaapaTa CyMMbI U pa3HOCTHU
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YMeHue onepupoBaTh NOHATUSAMU: YACIOBOE PABEHCTBO, YPaBHEHHE C
OJIHOM IIEPEMEHHOM, 4YHUCIOBOE HEPaBEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHUE penlaTh JUHEHHbIE M KBaJpPAaTHHIE ypaBHEHUS,
IpOOHO-pallMOHAIbHBIE YPaBHEHUSI C OJHOM IMEPEMEHHOM, CHUCTEMBbI
JBYX JIMHEHHBIX ypaBHEHWI, JTUHEHHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJIpaTHbIE W JPOOHO-pallMOHAIILHBIE HEPaBEHCTBA C  OJHOU
[IEPEMEHHOM, B TOM YHUCJE MPU PELIECHUHN 33134 U3 JIPYruxX MpeaMeTOB
U TMPAKTUYECKUX 3aJa4; YMEHUE HCIIOJIb30BaTh KOOPJAWHATHYIO
MNpSIMYI0O ¥ KOOPIMHATHYIO IJIOCKOCTh ISl M300pa)KeHHsI pelIeHUit

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKIMS, rpaduK QYyHKIMU, HYIU
¢byHKLHY, IPOMEXKYTKU 3HAKOIIOCTOSIHCTBA, IIPOMEKYTKH
BO3pacTaHus, yObIBaHWS, HaWOOJbIIEE M HAUMCEHbIIEEC 3HAYCHUS
GbyHKIMH; yMeHue OIIepUPOBATH HOHSATUSAMMU: npsmMas
MPONOPIMOHAIBHOCTh, JTHHEWHAs (YHKIUS, KBaJApaTudHas ()yHKIIHS,
oOpaTHasi MPOMOPLUOHANBHOCTh, Mapaboia, rumnepoosa; yMmeHue
CTpouTh Tpaduku QYHKIIUN, UCTIOTB30BATh TPAQUKH JIUISI ONIPEICTICHIS
CBOWCTB IPOLIECCOB M 3aBUCUMOCTEH, JJIS PELICHUs 3aJad U3 JIPYrux
y4eOHBIX TIPEJMETOB U pealbHOW JKM3HMU; YyMEHHE BBIPAXXaTh

(1)OpMy.]'IaMI/I 3aBUCUMOCTHU MCXKY BCIIMUYNHAMU

YMmenue OIIepUpOBATH HOHSTHUSIMHU: IIOCJIEZI0BATEIBHOCTb,
apudmernueckass U TE€OMETpUYecKass  IMPOTPEecCUr;  yMEHUe
UCIOJIb30BaTh CBOICTBA MOCJIEAOBAaTENBLHOCTEH, (OPMYNIBI CyMMBI U
o0IIero 4jaeHa MpH PEelIeHUM 3a/ad, B TOM 4YMCIE 3a1ad U3 JPYTUX

y‘Ie6HHX npeaAMEeTOB U peanLHoﬁ KHN3HHU

YMeHue pemiath 3a7aud pa3HbIX THUIOB (B TOM 4YMCJI€ Ha HPOLEHTHI,
J0JAM W YacTH, JBHXKEHHE, paboTy, LEHy TOBapOB M CTOUMOCThb
MOKYTIOK U yCIIyT, HAaJIOTH, 3a7a4u U3 00JacTH yIpaBIeHUs JTNYHBIMU U
ceMeWHbIMU  (MHAaHCaAMM); YMEHME COCTaBIATh  BBIPAXKEHU,
YpaBHEHMs, HEPAaBEHCTBA M CHCTEMbl [0 YCIOBHUIO 3aJaud,
UCCIIeIoBaTh MOJYYEHHOE peIIeHUE U OIICHHWBATh MPaBIONOI00HOCTh
MOJIyYE€HHBIX PE3yIbTaTOB

YMeHue onepupoBaTh MOHATUSAMU: QUTypa, TOUKA, OTPE3OK, Mpsimas,
7y, JIOMaHasi, yrojl, MHOTOyTOJIbHUK, TPEYroJIbHUK, paBHOOEIPEHHBIH

U PaBHOCTOPOHHUHN TPEYTrOJbHUKH, MPSAMOYTOJIbHBIA TPEYrOJbHUK,
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10

11

12

13

MearaHa, OUCCEeKTpUCca U BBICOTA TPEYrOJIbHUKA, YEThIPEXYTOJbHUK,
napajuiesiorpaMMm, pomM0, HIpSIMOYTOJIBHHMK, KBajJpar, Tpamnenus;
OKPY’KHOCTb, KpYT, KacaTejlbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
¢burypamu; ymMeHue pemarhb 3alaud, B TOM YHCJIE U3 MOBCETHEBHOMN
JKU3HHM, Ha HAXOXKJEHUE IeOMETPUYECKUX BEJIIMYMH C MPUMEHEHHEM

M3YyYEHHBIX CBOMCTB GUTyp U (pakToB

YMeHue OomnepupoBaTh IOHATHUSMHU: PABEHCTBO (HUTYp, PaBEHCTBO
TPEYrOJIbHUKOB; MapauIeIbHOCTh M NEPIEHAUKYISAPHOCTh MPSIMBIX,
yrojl MEXAY HpsSMbIMU, MEPHEHIUKYIAp, HAKIOHHAs, IPOEKLUs,
nonobue ¢puryp, NoJoOHbBIE TPEYTrOJIbHUKH, CAMMETPHUSI OTHOCUTEIBHO
TOYKM W NPSAMOH; YMEHHE pacro3HaBaThb PAaBEHCTBO, CUMMETPHUIO U
noxobue ¢Guryp, mapamieIbHOCTh U MEPIEHIUKYISIPHOCTh MPSMBIX B

OKpY’KaloIlleM MUpe

YMeHue onepupoBaTh IMOHATHUAMM: JUIMHA, PacCTOSHUE, YIoj
(BemuuMHA yria, CUHYC W KOCHHYC YIJla TPEYroJbHMKA), IUIOIIA[b;
YMEHHE OLIEHUBATh Pa3Mepbl MPEIMETOB U OOBEKTOB B OKPYKAIOLIEM
MHUpE; YMEHHE HpUMEHATh (OpMyabl TMepuUMeTpa U  IJIOUIaU
MHOTOYTOJIFHUKOB, JJIMHBI OKPY)KHOCTH M IUIOUIaTU Kpyra, o0Obema
IPSIMOYTOJIBHOTO IapaJUICIENUIEe1a; YMEHUE INPUMEHATh IPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CyMME YIJIOB TPEYTOJbHUKA,
teopeMy Iludaropa, TpUroHOMETpUYECKHE COOTHOLICHHS  JUIs

BBIYMCIICHHS JUIMH, PACCTOSTHUM, ITOIIAAeH

YMenue wuzo0paxarb IUIOCKHE (UIYyphl W HUX KOMOMHAIWH,
IIPOCTPAHCTBEHHbIE (UIYpbl OT PYKH, C TOMOIIBIO YepTEKHBIX
UHCTPYMEHTOB U JJIEKTPOHHBIX CpEACTB 10 TEKCTOBOMY HWJIU

CHUMBOJIbHOMY OITUCAHUTIO

VYMmenue OIICpHUPOBATH IHOHATHUAMMN: MpsAMOYTOJIbHAaA cucrema
KOOPAWHAT, KOOPAWHATHI TOYKH, BCKTOD, CymMMa BCKTOPOB,
IMPOU3BCACHUC BEKTOPA HA YHUCJIO, CKATIAPHOC ITPONU3BCACHUC BEKTOPOB,
YMCHHC HCIOJIb30BATHL BCKTOPLBI U KOOPAWHATHI IAJId MPCACTABJICHUA
JaHHBIX W PEIICHHA 3aJdad4, B TOM YHCIIC H3 JPYIrux y‘Ie6HBIX

npeaMETOB U peaﬂBHOﬁ KHU3HHU

14

YMeHue omepupoBaTh TOHSATHUSMHU: CTOJNOMKOBBIE U  KPYroBBIE
IUarpaMMbl, TaOmWIBl, cpeaHee — apudMeTHUYecKoe, MeIuaHa,

HauOOJIbIllIee ¥ HaUMEHbIIICE 3HA4YCHHA, pa3dMax YHUCIOBOIO Ha6opa;
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YMEHHME  U3BJIEKaTh, HHTEPHPETUPOBATH M  MPEoOpPa3OBHIBAThH
uHpOpMAIMIO, TPEJICTaBICHHYI0 B Ta0iMIAX M Ha JgUarpaMmax,
OTPaXKAKOIYI0 CBOMCTBA M XapaKTEPUCTUKU PEATBHBIX IPOLIECCOB U
SBJIICHUH; yMEHME paclo3HaBaTb M3MEHYMBBIC BEJIMYMHBI B

OKpY’KaroIllleM MUupe

15

YMeHHue omnepupoBaTh TMOHATHSIMH: CIyYalHBIA OMNBIT (CITydaiHBIN
SKCHEPUMEHT), JJIEMEHTapHOE COOBITHE (3JIEMEHTAPHBIM HCXOJ)
CIIy4alflHOTO OIbITa, CIIy4ailHOE COOBITHE, BEpPOSITHOCTH COOBITHS;
YMEHHUE HaXOJUTh BEPOSATHOCTH CIIyYailHBIX COOBITHH B OMNBITaxX C
PaBHOBO3MOXKHBIMH 3JIEMEHTapHBIMH COOBITHSIMH; YMEHHE pellaTh
3aJa4d METOJIOM OpPTraHM30BAaHHOTO Iepedopa W C HCIOJIB30BAaHHEM
MpaBWJIa YMHOXXEHHUS; YMEHHUE OIICHHBAThb BEPOATHOCTH pEaJbHBIX
COOBITUH M SIBJIEHWUH, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX M
MaJOBEPOATHBIX COOBITH B OKpYXAaloIleM MHpPE U B IKHU3HU;
3HaKOMCTBO C TIOHSATHEM HE3aBHCHUMBIX COOBITHIA; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEI U €TO POJIbIO B MACCOBBLIX ABJICHHAX

16

YMenue BbIOMpATh MOIXOISIIMKA W3YYEHHBI METOJA Ui pelIeHUs
3a/1aud, MPUBOJUTH MPUMEPHl MATEMATUUYECKHX 3aKOHOMEPHOCTEH B
MPUPOJE U KU3HU, PACIIO3HABATH MPOSBJICHUE 3aKOHOB MAaTeMaTUKHU B
HUCKYCCTBE, OIMCHIBATh OTJEIbHBIE BBIJAIOIIMECS  PE3YJIbTATHI,
MOJYYEHHBbIE B XOJ€ Pa3BUTUS MAaTEMaTUKH KaK HAayKHU, NPUBOAUTH
MIpUMEPhl MATEMATUYECKUX OTKPBITUH M UX aBTOPOB B OTECYECTBEHHOM

U BCEMUPHOH UCTOPHUH
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INHEPEYEHD 2JIEMEHTOB COJAEPKAHUS, IIPOBEPAEMbBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA

1 Yucna u BBIYUCICHUS

1.1 Harypanbnsle u nensie yucna. [IpusHaky 1enMMOCTH LEIIbIX YUCEI

- OOBIKHOBEHHbIE M JIeCATUYHbIE  ApOOM,  MPOLEHTHI, OECKOHEUHbIE
' MEPUOINIECKHE POOH

13 Panmonaneupie uucna. ApudMeTHdecKkue OIepaluu C PaldoHAIbHBIMU
' YyHUCllaMu

14 JeiictButensHbie uncna. ApupMETHUECKHE OINEepaluu C JIeHCTBUTEIbHBIMU
' YUCIAMU

s [TpuOmkE€HHbIE BBIUMCICHUS, TpaBUiIa OKPYIJICHHS, NPUKHAKA M OLIEHKa
' pe3ynbTaTa BRIUUCICHUN
2 AnrebpanuecKue BEIPAKCHHS

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMMU )

55 Crenenb ¢ uenbiM nokaszaresieM. CTENeHb C PAlMOHAIBHBIM IOKA3aTEJIEM.
. CBoiicTBa CTeNEeHH

2.3 MHorouneHsl

2.4 Anrebpanueckast 1poOb

) s Apudmernueckuit KOpPEHb HaTypaJbHON CTEIICHH. HevictBus c
' apupMeTHYECKUMHU KOPHSIMH HaTypalbHON CTENEHU
3 YpaBHEHMS U HEPABEHCTBA

i1 Llenpie u apoOHO-panMoHaNbHBIE YypaBHEHHs. CHCTEMBI M COBOKYIHOCTHU
. ypaBHEHUU

1s Lenble u apoOHO-panmoHanbHble HepaBeHCTBA. CHCTEMBI U COBOKYIMHOCTH
' HEPABEHCTB

3.3 Pemenne TekcTOBBIX 3amau
4 YucnoBbIe TOCIEN0BATEILHOCTH

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUs TIOCIIEI0BATEIbHOCTEH

4.2 Apudmernueckass U reomerpuyeckas mnporpeccud. dopmyna  CIOKHBIX
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IIPOLICHTOB

5 OyHKIMU
OyHknusg, crnocoObl 3amanus  ¢yHKuuud. ['paduk  yHknuu. OoOmacts
OIpesieNIeHusl U MHOXKeCTBO 3HaueHuil ¢pynkuuu. Hynu dynxmuu. IIpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMBI H
MUHHUMYMBI (yHKIMH. HanOospinee W HauMeHbllee 3HaueHHE (YHKIUM Ha
IPOMEKYTKE
6 Koopaunatel Ha IpsAIMOM U INIOCKOCTH
6.1 KoopaunaTthHas npsmas
6.2 JlekapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerprueckue Gpurypsl 1 UX cBOiCTBa
7.2 TpeyroapHUK
7.3 MHOroyrojasHUKu
7.4 OKpy’>KHOCTb U KpyT
7.5 M3mepeHue reoMeTpu4eckux BeIMYUH
7.6 BekTopsl Ha TII0CKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenbHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaTtopuka
8.4 MHoxecTBa
8.5 I'padbr
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Maremaruka. 'eomerpusi: 7 - 9-e kitaccbl: 6a30BbIM ypOBeHb: yueOHUK; 14-¢
uznanue, nepepadoranHoe Aranacst JI.C., byryzos B.®., Kagomues C.b. u

1p. AxunonepHoe o6miecTBo «M3narenbctBo «IIpocBemeHuey

METOIUYECKHUE MATEPHUAJIbI JIUIAA YUUTEJIA

JunakTudeckue MaTepuainsl 1o reometpud. 7 kiacc. H.b. MenpHukoBa, I'.A.
3axapoBa

JAunaktndeckue matepuansl 1o reometpud. 8 kinacc. H.b. MenbHukoBa, I'.A.
3axapoBa

Jnnaktudeckune matepuansl o reomerpuu. 9 knacc. H.b. Mensaukosa, I'.A.

3axapoBa

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

https://m.edsoo.ru/
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