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MHNOACHUTEJBHASA 3AIINCKA

['eomeTpusi Kak OAMH M3 OCHOBHBIX pa3[ejiOB IIKOJbHOM MaTEeMaTHKH,
UMEIOINI CBOEH IeNbi0 00€CIeYnTh M3YYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOLIEHMM M  B3aWMMHOE PpACHOJIOKEHUE, ONUPACTCA HA  JIOTUYECKYIO,
JIOKA3aTEIbHYIO0 JIMHUIO. [I€eHHOCTh M3ydyeHUsI T€OMETPUHA Ha YPOBHE OCHOBHOIO
oO1rero o0pa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNUCS YYUTCS MPOBOJAUTD
JI0KA3aTEJIbHBIE PACCYXKIEHHUSI, CTPOUTH JIOTUYECKUE YMO3AKIOUEHHUS, TOKa3bIBATh
VCTUHHBIE YTBEPXKACHUS U CTPOUTHh KOHTPHOPHUMEPHI K JIOKHBIM, MPOBOIAUTH
pacCyXJIeHuss «OT MPOTUBHOTO», OTIMYaTh CBOWCTBA OT IPHU3HAKOB,
(dopMynupoBaTh 0OpaTHBIE YTBEPHKICHUSI.

Bropoii nenpr0 H3ydeHUsT T'€OMETPUHU SBISIETCA HCIIONB30BAaHUE €€ Kak
WHCTPYMEHTA NPU PEIIEHUU KaK MAaTEMaTUYECKUX, TaK M MPAKTUYECKUX 3a/ad,
BCTpEYAIOUIMXCSI B peajgbHOM ku3HM. OOydaromuiicss MOKEH HayYUThCs
ONPEJENUTh F€OMETPUUYECKYIO (DUTYpy, ONMHUCATH CIOBAMH JAHHBIA 4YEPTEX WIH
PUCYHOK, HAalTH IUIOIIA/(b 3€MEJILHOTO yYacTKa, pacCUuTaTh HEOOXOAUMYIO JITUHY
ONITOBOJIOKOHHOTO Kalenst wiu TpeOyemble pa3Mepbl rapaxa JUisi aBTOMOOMWJIS.
OTOMY COOTBETCTBYET BTOpAsi, BHIYMCIMTENbHAA JIMHUSA B W3YYEHUU T'€OMETPHUHU.
[Ipu pemieHuun 3amay NPAKTUYECKOTO XapaKTepa OOYyYarolUHCS YYHUTCS CTPOUTh
MaTE€MaTUYeCKHE MOJEIM PEaNbHBIX JKU3HEHHBIX CHUTYyallMi, IPOBOJIUTH
BBIYMCIICHHS U OLIEHUBATh aJIEKBAaTHOCTh ITOJIYYEHHOTO PE3YJIbTaTa.

KpaiiHe BaXHO NOTYEPKUBATH CBSA3M T€OMETPUU C JAPYTUMH Y4YEOHBIMU
peIMEeTaMi, MOTUBUPOBATh MCIHOJb30BaTh ONMPEAEIICHUS T€OMETPUUECKUX (PUTYD
U TIOHSTHH, IEMOHCTPUPOBATH MPUMEHEHUE MOJIYYCHHBIX YMEHHU B (QU3HKE U
TEXHMKE. OTH CBsI3W Haubojee SApKO BHIHBI B Temax «BekTopb»,
«Tpuronomerpuueckrne cooTHoOWEHUA», «Meron koopauHat» U «Teopema
[Tudaropar.

VYuebnsiii Kypc «l'eomeTpus» BKIIOYAET CIEAYIOUIME OCHOBHBIE DPa3/eibl
conepxkanusi: «['eomerpuueckue ¢Gurypsl u WX CBOWCTBa», «M3mepeHue
r€OMETPUYECKUX  BEIIMYMH», «JleKapTOBBl KOOpAMHATBI Ha  IJIOCKOCTH,
«Bektopsy, «J[Bmkenus miaockocTuy, «lIpeodpazoBanus mogo0ous».

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 vacoB (2 yaca B Henen0), B 8 kiacce — 68 yacoB (2 yaca B Henelwo), B 9
KJ1acce — 68 4acoB (2 Jaca B HEJIEINIO).



COJEPXAHUE OBYUYEHUA
7 KIIACC

HavanbHble mOHATHA TeoMeTpuH. Touka, npsimasi, OTPE30K, JIyd. YToia. Buael
yrioB. BeprukanbHble M cMexHbIE yIUBl. buccektpuca yria. Jlomanas,
MHOTI'OYroyibHUK. [lapannenpbHOCTh U EPIEHIUKYIISIPHOCTD NPSIMBIX.

CumMmerpuunbie  (urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHH.
[Ipumepsl CHMMETPUU B OKPYIKAOIIEM MUPE.

OCHOBHBIE TIOCTPOCHHUS C IOMOIIBIO LIUPKYJIS U JIMHEWKHU. TpeyrojpHUK.
Bricota, Menuana, OUucceKTpuca, uX CBOMCTBA.

PaBHOOEApEeHHBII M  PaBHOCTOPOHHUW  TpeyroiabHukH. HepaBeHCTBO
TPEYTrOJIbHHUKA.

CpoiicTBa M TpU3HAKU paBHOOEAPEHHOTO TpeyrojbHUKa. [Ipu3Haku
PaBEHCTBA TPEYTOJIBHUKOB.

CBOICTBA U IPU3HAKK NApaJUIEIbHBIX MPAMBIX. CyMMa yIiIOB TPEYrOJIbHUKA.
BnenrHue yriel TpeyroJbHUKA.

[IpssmMoyrosibHBIN  TpeyroibHUK. (CBOWCTBO MEAHMAHBI MPSAMOYTOJIBHOTO
TPEyrojbHHUKA,  NPOBEAEHHOM K  rumnoreHyse. IlpusHaku  paBeHCTBa
IPSAMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTrONbHBIN TPEYroJIbHUK € yIiIoM B 30°.

HepaBeHcTBa B reomMeTpuu: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OOJbIIeM yIiie U OOJIbIIEH CTOPOHE TPEYroJIbHUKA.
[lepnenaAuKYIISIp ¥ HAKIIOHHAS.

['eomerpuueckoe MecTo TOYEK. buccekrpuca yria W CEPEOUHHBIN
MEPIIEHINKYJIAP K OTPE3KY KAK TEOMETPUUECKHE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOpAa M JWaMeTp, HMX CBOWCTBAa. B3amMHOe
PacCIIOJIOKEHUE OKPYKHOCTH M mpsiMoi. KacarenbHas M cexylias K OKPYKHOCTH.
OKpyXHOCTb, BIIMCaHHAas B Yyroi. BrnucaHHas W onucaHHas OKPYKHOCTH
TPEYTOJbHHUKA.

8 KUIACC

YeroeipéxyronpHuku. [lapamnenorpamm, ero nmpusHaku U cBoucTa. HacTHble
cllydad MapajuiesiorpaMMOB (IIPSIMOYTOJIbHUK, pOMO, KBaApar), UX MPU3HAKU U
cBoiictBa. Tpameuusi, paBHOOOKasi Tpameuusi, €€ CBOWCTBA U MPU3HAKHU.
[IpssmoyronbHas Tpanenus.

Meron ynBoenus menuansl. LleHTpanbHas cumMmerpus. Teopema dPaneca u
TEOpEMa O IPOIOPLUHOHAIBHBIX OTPE3KaAX.

CpenHue TMHAM TPEyroJIbHUKA U Tparneunu. LIeHTp macce TpeyronbHuKa.

[Tongobue TpeyrodbHUKOB, Kod(pdunueHt mnoaodus. I[lpuszHaku mnomoOus
TpeyrojabHUKOB. [IpumeHeHne mogo0us Mpu pelieHnH MPaKTUIECKUX 3a/ad.



CpoiicTBa miomaaei reomerpudeckux ¢uryp. P@opmynbl A IUIOLIAAM
TpPEYroJibHUKa, Mapajienorpamma, pom6a u Tpanenuu. OTHOIIEHHUE IUIONIAIeH
oA0OHBIX GUTYP.

Brruncnenue nuomaaend TpeyroabHUKOB U MHOTOYTOJIBHHKOB HA KJIETYATOMU
Oymare.

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

CuHyC, KOCHHYC, TaHT€HC OCTPOro yrila MPsIMOYTOJIbHOTO TPEYTrOJbHHKA.
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. [pUTOHOMETpHUECKUE (DYHKITUN
yriaoB B 30, 45 u 60°.

BrnucaHHble W IEHTpalbHBIE YTIIbI, YrOJd MEXKIY KacaTeIbHOW M XOPIOW.
Yrael  Mexay XopgaMd M CEeKylUMMH. BrnucaHHble W ONUCaHHbBIC
YEeTBIPEXYTOJIbHUKNA. B3auMHOE pacnosiokKeHne AByX OKpykHoctel. Kacanue
OKpy>kHOCTeH. OO111e KacaTelbHbIC K IBYM OKPY>KHOCTSIM.

9 KIIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O gmo 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXK1€CTBO. DOPMYIIbI TPUBEACHHUS.

Pemenue TpeyrosbHUKOB. TeopeMa KOCHMHYCOB M TEOpEMa CHHYCOB.
Pemenue mnpakTHYecKHX 3aJad C HCIOJIB30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nooous. [1ogodrie COOTBETCTBEHHBIX AJIEMEHTOB.

Teopema O NPOU3BENECHUM OTPE3KOB XOPA, TEOPEMBI O TPOU3BEACHUU
OTPE3KOB CEKYIIMX, TEOPEMA O KBAIPaTEe KACaTEIbHOM.

Bektop, amuHa  (MOAayslb)  BEKTOpa, COHANpaBICHHBbIE  BEKTOPHI,
IPOTHUBOIIOJOKHO  HAIpaBJIEHHBIE  BEKTOPbI, KOJUIMHEAPHOCTh  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OINEpallMd HAJA BEKTOpaMu. Pa3nokeHue BEKTOpa MO JBYM
HEKOJUIMHEAapHbIM BekTopaM. KoopaunaTtsel BekTopa. CKalIgpHOE NPOU3BEACHUE
BEKTOPOB, IPUMEHEHHE ISl HAXOXKJACHUS JIJIMH U YTJIOB.

JlexkapToBbl KOOPIMHATHI HA IJIOCKOCTH. Y PaBHEHUS NPSIMOUA U OKPYKHOCTH
B KOOpJMHATAX, MEPECEUCHUE OKPYKHOCTEH U MPSMbIX. MeTOJl KOOPAUHAT U €ro
IpUMEHEHUE.

IIpaBrwibHBIE MHOTOYTOJNBHMKU. JlnmmHa okpyxHOCTH. I'panmycHas u
paaviaHHash Mepa yria, BBIYMCIEHHE JUIMH Oyr OKpyxHocTeil. Ilnmomane kpyra,
CEKTOpa, CErMEHTA.

JIBUKEHUS TUIOCKOCTM M BHYTPEHHUE CHUMMETpUM (uUryp (sjaeMeHTapHbIe
npenacrasienus). [lapamnensasiil nepenoc. [ToBopor.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA ITPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPHUSA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yabTaThbl OCBOCHHUSI MPOrpaMMbl  y4yeOHOro Kypca
«I"eoMeTpus» XapaKTepU3yIOTCS:

1) naTrpuoTHUYecKOe BOCIMTAHME:

MPOSIBICHUEM HWHTEpeca K TMPONUIOMYy H© HACTOSLIEMY POCCUHUCKOM
MaTeMaTUKH, LEHHOCTHBIM  OTHOIIEHUEM K  JIOCTHXKECHHUSIM  POCCHMCKUX
MAaTEMATUKOB M POCCHMCKOM MaTEMaTUYECKOM WIKOJbI, K HCIOJIb30BAHUIO ITUX
JOCTHKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIMOJIHEHUIO 00SI3aHHOCTEN IrpaklaHWHA U peasu3allii ero
npaB, TMPEJCTABICHUEM O MATEeMaTUYECKUMX OCHOBaxX (yHKIIMOHUPOBAHUS
Pa3IMUHBIX CTPYKTYp, SIBICHUM, MPOLEAYP TPa’kJaHCKOTO oOllecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 00CYXKACHUIO 3TUUECKUX MPOOJIeM, CBI3aHHBIX
C TMPAaKTUYECKUM NPUMEHEHHEM JOCTHMKEHUW HAyKH, OCO3HAHHEM Ba)XHOCTH
MOPaJIbHO-3TUUYECKUX TPUHIIUIIOB B ICATEILHOCTH YUEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAHOBKOM Ha aKTMBHOE Yy4YacTHE B PEIICHUU NPAKTUYECKUX 3ajad
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMATHYECKOTO
oOpa3oBaHUsS Ha TPOTSHKEHUM BCEW JKM3HM JIJISl YCTENMIHON MpodeccruoHaTIbHOM
JEATeIbHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAaHHBIM BBIOOPOM H
MOCTPOCHUEM WHJIUBUIYAIBHOW TPACKTOPUU 00pa30BaHUSI U KU3HEHHBIX MJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOIMOHAJIBLHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKNX OOBEKTOB, 3a/lad, PEUICHUM, pacCyKIECHUM, YMEHHUIO BUIETh
MaTeMaTU4YECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTAlMEd B JIEATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
MPECTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UeJIOBEKa, PUPOJIbI U
oOllecTBa, MOHMMAHUEM MAaTEMaTUYECKOW HaykH Kak cdepbl 4elloBeueCKOn
JEATEeIIbBHOCTH, JTANOB €€ Pa3BUTHUS U 3HAUMMOCTH ISl PA3BUTHS ITUBHIIM3AIINU,
OBJIQJICHUEM SI3BIKOM MATEMATHUKH M MAaTeMaTUYECKOW KyJIbTYpOM KakK CpeICTBOM
MO3HAHUS MHpPA, OBJAJECHUEM MPOCTEUIIMMU HABBIKAMU HCCIIEIOBATEIBCKOM
JEATEIIbHOCTH;



6) ¢usmueckoe BocnuTtanue, GopmMHupoBaHHMEe KYJbTYPbl 310POBbS H
IMOUMOHAJIBLHOIO 0JIArONOJIYYHs:

FOTOBHOCTBIO TMPHUMEHSTh MATEMAaTHYECKUE 3HAHWUS B HMHTEpecax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOrO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXUM 3aHIATHH H OTABIXa, peryaspHas duzndeckas
aKTUBHOCTb), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQICKCUM, MPU3HAHHEM CBOETO
MpaBa Ha OMIMOKY M TaKOTO e IpaBa JIPYyroro 4ejaoBeKa;

7) 3K0JI0OTHYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW I PELICHUA 3a]a4
B 00J1aCTH COXPAHHOCTH OKPYXaIOIIeH Cpelbl, IJIaHUPOBAHUS MOCTYIKOB U
OLCHKM WX BO3MOXHBIX MOCJEICTBUM JJI1 OKPYXKAIOWIEH CPENbl, OCO3HAHUEM
1J100aJIbHOTO XapaKTepa SKOJOTHYECKUX MTPOOIeM U IyTeH UX PEIICHUS,

8) ajanranus K U3MEHAIMMCSH YCJIOBHSAM COLUMAJIBLHOM M NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JCHUCTBHUSIM B YCJIOBHUAX HEONPEHACIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBOEU KOMIIETCHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIIC
YMEHHUE YUYUTHCS Yy JPYTUX JIOJICH, MPUOOpETaTh B COBMECTHOHN IEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKU U KOMIIETCHIIMU U3 ONbITA JPYTHX;

HEOOXOJMMOCThIO B (DOPMHUPOBAHMM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIMpOBaTh UEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIC
paHee HEM3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEW, IUIAHUPOBATH CBOE pA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTyallMl0, BOCIHPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIMH KOHTPMEp, KOPPEKTHUPOBATh
MPUHAMAEMbIC PEIICHUS W JeHCTBUSA, (OPMYJIUPOBATh U OICHUBATh PHUCKH U
MOCJIEACTBHUS, (OPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHBbIC YHHBEpPCaIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble 1ornueckue aAefcTBU:

e BBIABIITh M XapaKTEPU30BaTh CYIICCTBCHHBIC MPU3HAKKM MaTEMaTHYCCKUX
OOBEKTOB, TOHATHH, OTHOIICHWH MEXIy TOHATHSAMH, (POpMYyIHpPOBAThH
OTIpEJICICHNs]  TIOHATHM, YCTaHABIWMBAaTh  CYIIECTBEHHBIM  IMPU3HAK
Kiaccu(ukanyy, OCHOBaHUSA Jisi OOOOIICHUS W CpaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIPUHUMATH, (OPMYIHPOBATH U  MPEOOPa3OBBIBATH  CYXKIICHHUS:
yTBEpIUTEIIbHbIE W OTpHUIATENbHbIC, €IMHUYHBbIC, YacTHbIE W O0O0IIue,
YCIIOBHBIE;



BBISBJISITh ~ MAaTEMAaTUYECKUE  3aKOHOMEPHOCTH,  B3aMMOCBA3M U
OpOTUBOpEUMs] B (paKTaxX, JaHHBIX, HAOJIONEHUSAX U YTBEPKIACHMSIX,
npejiaraTe KpUTEPUH JJIs BBISIBIICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;
JenaTh BBIBOJABI C HCIOJIb30BAHHEM 3aKOHOB JIOTMKH, AEAYKTUBHBIX U
VMHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUH;

pa3buparh 10Ka3aTeabCTBA MATEMAaTUYECKUX YTBEPKACHUU (IIpsIMbIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSITEILHO HECIIOXKHBIE JI0KA3aTeIbCTBA
MaTeMaTHYeCKUX (akTOB, BBICTPAUBATH APTYMEHTALMIO, MPHUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCY K ICHUS;
BbIOMpaTh CMOCOO pelieHuss y4eOHOW 3amayn (CpaBHUBATH HECKOJIBKO
BapMAHTOB pElICHUs, BbIOMpAaTh HauboJee MOAXOMAUIMM C yd€ToM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBble ucciieioBare/ibCKHe JAeiiCTBUSA:

WCITOJI30BaTh BOTPOCHI KaK HCCIEAOBATEIIbCKUH WHCTPYMEHT ITO3HAHUSA,
dbopMyIMpoBaTh BOIPOCH, (UKCUPYIOUIUE MPOTUBOPEUHE, MpPoOIeMYy,
CaMOCTOATENILHO YCTaHaBJIUBaTh KMCKOMOE M JIaHHOE, (POPMUPOBATH
TUIO0TE3Y, apTyMEHTUPOBAThH CBOIO TIO3UIUIO, MHEHHUE;

IPOBOJAUTH IO CaMOCTOSATENBHO COCTABICHHOMY IUIAHY HECIIOXKHBIH
IKCIIEPUMEHT, HEOOJBIIIOE UCCIEIOBAHUE IO YCTAHOBICHUIO OCOOCHHOCTEM
MaTeMaTHYECKOro 00BbEKTa, 3aBUCUMOCTEH 00BEKTOB MEXTY COOOMH;
CaMOCTOATENHHO (POPMYIHUPOBATH 00OOIIEHUS U BBIBOJIBI M0 pe3yjbTaTam
NPOBEAEHHOTO HAOIIOACHUS, HMCCIEAOBAHUSA, OIECHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHMIA;

MPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKKE BBIIBUTAThH
MPEATNOJIOKEHUS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHUSIX.

Pabora c nndopmanueii:

BBISIBIIATh HEIOCTATOYHOCTh M HM30BITOYHOCTh HWH(POPMAIMH, TaHHBIX,
HEOOXOUMBIX JIJISl peUIeHUs 3a1a4H;

BBIOMpATh, aHAU3UPOBATh, CHUCTEMATU3UPOBATH U UHTEPIPETHUPOBATH
uH(OPMAITUIO PA3TUYHBIX BUIOB M (JOPM IIPEICTABIICHUS,

BBIOWpATh GOpMy TpeACTaBICHUS WHPOPMANMA UM WUTFOCTPUPOBATH
peliaemMble 3aJayd  CXeMaMH, JuarpaMmamu, HWHOM Trpapukod Hu uX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh HH(POpPMAIMK 1O KPUTEPHSAM, MPEII0KEHHBIM
yauTeseM uin chOpMyITHPOBAHHBIM CAMOCTOSITEIIBHO.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

BOCIIPUHUMATDL U (pOpMy.HI/IpOBaTB CYXXACHUS B COOTBCTCTBUU C YCIOBUAMU
H nejisiMmu 06H_I€HI/I$[, SICHO, TOYHO, I'PaMOTHO BbIPAKaTb CBOIO TOUYKY 3PCHUA



B YCTHBIX U NHMCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHUS 0 XOAY PELICHUS
3aJ1a4l, KOMMEHTUPOBATh MOJYyUYEHHBIN PE3YJIbTaT;

B X0Jie 00CYXJIeHUs 3a]]aBaTh BOIIPOCHI 110 CYIIECTBY OOCYKIaeMON TEMBI,
npo0JieMbl, perraeMoil 3ajaun, BbICKa3bIBaTh HJIEU, HAICIEHHBIE HA MOMCK
pELICHMs, COIMOCTAaBIATh CBOM CYXIEHUS C CYXKICHUSMH JPYrUX
YYaCTHUKOB JAMAaNora, OOHapyKUBaTh pa3iMuue U CXOJCTBO IO3ULIUN, B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
IOPEACTAaBIATh  PE3YJNbTAThl  PELICHUs 3a/1auu, AKCIIEPUMEHTA,
MCCJIEIOBAHUS, TIPOEKTA, CAMOCTOSATEIBLHO BEIOMPATh ()OPMAT BBICTYILICHUS
C YYETOM 3aja4 MPE3CHTALMH U OCOOCHHOCTEN ayIUTOPHH;

NOHMMATh U UCHOJB30BaTh MPEUMYIIECTBA KOMAaHAHON U MHAUBUIYyaJIbHOM
paboThI IIPU PEIICHNN YYEOHBIX MaTEMaTHUECKHX 3a]1ay;

NPUHUMATh LEJIb COBMECTHOM JAESITENbHOCTH, IUIAaHUPOBATH OPraHU3ALUIO
COBMECTHOM paloThl, pachpeaeniarb BUIAbl padOT, JOrOBapUBATHCA,
o0CyKIaTh MPOLECC U Pe3yibTaT paboThl, 0000IIaTh MHEHUSI HECKOIBKUX
JIIOJICH;

y4acTBOBaTh B TPyHmoBbIX ¢dopmax padboTel (00CyxkaeHusi, OOMEH
MHEHUSMH, MO3TOBBIE IITYPMbI U JPYTHUE), BBIIOJIHATH CBOIO YaCTh paOOThI
U KOOPIMHHMPOBAaTH CBOU JIEUCTBHS C JPYIMMU WIEHAMH KOMAaH/IbI,
OLICHMBaTh KAayeCTBO CBOEro BKJIaJa B OOLIMI MPOAYKT MO KPUTEPHSIM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS

Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJISITh IUJIaH, aJITOPUTM peIIeHUs 3aaauu (WU ero
4acTh), BBIOMpaATh CIOCOO pEIICHUS ¢ YYETOM HMEIONIUXCS PECypCOB M
COOCTBEHHBIX BO3MOXHOCTEHW, apryMEHTHpPOBaTh U KOPPEKTUPOBATH
BapUAHTHI pEIICHUN C Y4ETOM HOBOW MH(MOPMAITUH.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:

BJIAJETh CIOCOOAMHU CaMOIIPOBEPKHU, CAMOKOHTPOJIS MIpoliecca U pe3yibTaTa
peleHns MaTeMaTUIEeCKOM 3a/1a4u;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTD IIPH PEILICHUH 3a1a4H,
BHOCUTH KOPPEKTUBBI B ACSATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENLCTB,
HaNJIEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTATA AEATEIBHOCTH MMOCTABICHHON LIENH U
YCIOBUSIM, OOBSCHATh NMPUYMHBI JOCTHXKEHUS WM HEJOCTHKEHUS IIelH,
HaXOAUTh OIIUOKY, 1aBaTh OLIEHKY TPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI



K xoHmy oOydenuss B 7 kJjacce OOyYaroOmMICS TMOJYyYUT CIICAYIOIINE
MIPEIMETHBIE PE3YIIbTATHI:

PacrosnaBaTh W3ydeHHBIE TE€OMETpPHUYECKHE (DUTYpBI, OMpPEaeisaTh UX
B3aMMHOE PAacCIlOJIOKCHHE, HM300pakaTh TreoMeTpuueckue (UTypbl, BBITTOIHATH
YEpTEKU M0 YCIOBUIO 3amaud. M3mepsaTe JMHEWHBIE W YIJIOBBIC BEIIMYUHBL.
PemaTe 3a1aun Ha BRIYUCIIEHHUE JIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenath TpyOyr0 OIIEHKY JIMHEWHBIX W YIJIOBBIX BEJIMYWH TPEIMETOB B
peanbHOM JKM3HM, Pa3MEpOB MPUPOAHBIX OOBEKTOB. Pasznuuarh pa3Mmepbl 3THX
0OBEKTOB T10 TOPSIIKY BETUUUHBI.

CTpouTh 4epTekKU K TCOMETPUUECKUM 3a/1a4aM.

[Tonp30BaThCd MNpPHU3HAKAMU PABEHCTBA TPEYTOJIbHHUKOB, HCIOJIb30BATh
MPU3HAKU U CBOMCTBA PAaBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUH 3a/1a4.

[IpOBOAUTE JTOTMYECKHUE PACCYKIACHUS C MCIOJBb30BAHUEM TE€OMETPUUECCKUX
TEOPEM.

[Tonb30BaThCs NPU3HAKAMUA PABEHCTBA IPSIMOYTOJIBHBIX TPEYTrOJbHHUKOB,
CBOWCTBOM  MEJWAHbI, MNPOBEAEHHOM K  THUIOTEHY3€  MOPSAMOYTOJBHOTO
TPEYTOJIbHUKA, B PELICHUHA T€OMETPUUYECKUX 3a/1a4.

OnpenensaTh napauieIbHOCTh IPSAMBIX C TIOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
C HUMHM cekymad. OnpeaensaTh MapaieIbHOCTh NPSMBIX C MOMOIIBIO PABEHCTBA
PACCTOSIHUM OT TOYEK OAHOM MPSIMOM A0 TOYEK IAPYTrOM MPSMOM.

Pemiats 3a1auun Ha KiieTyaTon Oymare.

[IpoBOANTH BBIYMCICHUS U HAXOJIWUTh YHUCJIOBbIE U OYKBEHHBIC 3HAYECHUS
YIJIOB B TEOMETPUYECKUX 3aJadyaX C HCIOJb30BAHUEM CYMMBI  YIJIOB
TPEYTOJLHUKOB KM MHOTOYT'OJIbHUKOB, CBOWCTB YIJIOB, OOpa30OBaHHBIX TIPH
MEPECEYEHNH [IBYX MApAJUICIBbHBIX TMPAMBIX CeKyulend. Pemare mnpakThueckue
3aJ1a4d Ha HAXOKIECHUE YIJIOB.

Bnagers TOHATHEM T€OMETPHUYECKOTO MECTa TOYEK. YMETh OIPEACIATh
OMCCEKTPHCY yIJIa U CePEIUHHBIN MEPIICHINKYIISIP K OTPE3KY KaK reOMeTPUUISCKUE
MeCTa TOYEK.

DopMyJIMPOBATH OMNPEAECICHUS OKPYKHOCTH M KPYyra, XOpAbl U JUAMETpa
OKPY>KHOCTH, TTOJIb30BAThCS UX CBOWCTBAMH. Y METh MPUMEHATH 3TH CBOKWCTBA MPU
pEIICHUN 3a/a4.

Brnagere moHATHEM ONMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETH
HaxoauTh €€ 1eHTp. Ilonmp3oBaThes ¢akTaMu O TOM, UYTO OHUCCEKTPHUCHI YTJIOB
TPEYTOJIbHUKA TEPECEKAOTCA B OJHOM TOYKE, MU O TOM, YTO CEPEAVHHBIC
MEPIEHANKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOYKE.

Brnagere noHsATHEM KacaTelbHOM K OKPYKHOCTH, IOJIB30BATHCS TEOPEMOU O
MEPIIEHANKYJIIPHOCTH KaCaTEIbHOM U Paanyca, MPOBEAEHHOTO K TOYKE KACAHUS.



[Tonp30BaThCA NPOCTEUIIMMHU TEOMETPUUECKUMH HEPABEHCTBAMH, TOHUMATH
UX TIPAKTUYECKUN CMBICIL.

[IpoBOANTH OCHOBHBIE T€OMETPUUYECKUE TTOCTPOCHHUS C IOMOILIBIO LIUPKYJIS U
JIMHENKHU.

K xoHmy oOyuenuss B 8 kJjacce oOydYaromuiicsi MOTYYUT CIIECAYIOIIHE
MIPEAMETHBIE PE3YIIBTATHI:

Pacnio3HaBaTh OCHOBHBIE BHJAbl UYETBHIPEXYTOJIBHUKOB, HX 3JIEMEHTHI,
M0JIb30BATHCS UX CBOMCTBAMU NPH PELIEHUH T€OMETPUUECKUX 3aa4.

[IpuMeHSTh CBOMCTBA TOYKHM IEPECEUCHHS MEUaH TPEYrojibHUKa (LIEHTpa
Macc) B PEILICHNH 3a/1ay.

BiageTs moHsATHEM CpeqHEN JMHUM TPEYTOJIbHUKA W TPAIlClUH, IPUMEHSTH
UX CBOWCTBA IIpU PELICHWH T'€OMETPUYECKUX 3anad. [losb3oBaTecs TEOpeMon
dasieca ¥ TEOPEMOU O IPOMOPLIMOHATBHBIX OTPE3KAX, IPUMEHSITh UX JIJISl PEIICHUS
MPaKTUYECKUX 3a]1a4.

[TpuMeHsTh npU3HAKU NOJ00US TPEYTOJIbHUKOB B PEIIEHUH T€OMETPUUECKUX
3aj1ay.

[Tone3oBatbes Teopemoil [ludaropa ans pelieHuss T€OMETPUUYECKUX U
npakTUyeckux 3agad. CTpOUTh MaTEMaTHYECKYI0 MOJIEIb B MPAKTHUYECKHX
3a/layax, CaMOCTOSITENIBHO J€NIaTh YEPTEXK U HAXOIUTh COOTBETCTBYIOIINE JTUHBI.

Brmagete DOHATHSAMU CHHYyCa, KOCHMHYyca M TaHIE€HCAa OCTPOro yria
IPSIMOYTOJIBHOTO TPEYTroiabHUKA. 110J1630BaThCS 3TUMH MOHATHAMU ISl PELICHUS
MPaKTUYECKUX 3a]1a4.

Breruucnars (pa3iuyHbIMU CIOCOOAMM) TUIONIAAb TPEYTOJIbHUKA U TLIOIIAAN
MHOTOYTOJBHBIX  (GuUryp (Mmoab3ysich, TI€ HEOOXOAUMO, KaJIbKYJIATOPOM).
[IpuMEHSATh MOy4EHHBIE YMEHUS B IPAKTHYECKUX 3a/1a4ax.

Brnagete NOHATHSAMU BIHMCAaHHOTO W LEHTPAJIBHOIO yIja, MCHOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yriaX, YIiiaX MEeXAy XOpJaMHu (CEeKYIIHMH) U yIie MEXIY
KacaTeJIbHOM U XOPAOU NPH PEIICHUH FT€OMETPUYECKUX 3a1a4.

BianeTes MoHATHEM ONMMCAHHOTO YETBIPEXYTOJIBHHUKA, ITPUMEHSTH CBOMCTBA
ONMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELIEHUH 3a]a4.

[IpuMeHATh MOJIy4eHHbIE 3HAHUS Ha MPAKTHKE — CTPOMTh MAaTEMaTUYECKUE
MOJINIU JIJIS 3a/1a4 PeabHOW JKU3HU U MPOBOJUTH COOTBETCTBYIOLIME BBIYMCICHUS
C NpPUMEHEHUEM TMOA00US W TPUTOHOMETPUM (MOJB3YACh, A€ HEO0OXOIUMO,
KQJIBKYJISITOPOM).

K xoHiy oOyuenus B 9 kiacce oOyYarONIMICS TOJYYHT CICTYIOIIHE
MpEeIMETHbBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUUYECKHE (YHKIIMU OCTPBIX YIJOB, HAXOJIUTh C UX
MOMOIIBIO PA3JIMYHBIE 3JEMEHTHI TMPSMOYTOJBHOTO TPEYroJbHUKA («pelleHue



IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOILBIO KAJIBKYJISATOPA) JTMHBI
Y YIJIBI JIJ1s1 HETAOIMYHBIX 3HAYEHUH.

[Tonb30Batbes popmynamMu NPUBEAEHUS U OCHOBHBIM TPUTOHOMETPUUECKUM
TOXKJIECTBOM JIJIl HAXOXJICHUSA COOTHOIICHUH MEXKAY TPUTOHOMETPHUECKUMU
BEJIMUYMHAMHU.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JIJISl HAXOKJEHUS Pa3IMuHbIX
3JIIEMEHTOB TPEYrOJIbHUKA («PELIEHHE TPEYroJbHUKOBY), NPUMEHATh HUX IpHU
peIlIeHNU TeOMETPUIECKUX 3a]1a4.

Bnagerp moHsATHSMH  npeoOpa3oBaHMs — MOAOOMS, COOTBETCTBEHHBIX
AJIEMEHTOB MOJ00HBIX Guryp. [loap30BaThCcsi CBONCTBAMH MOA00US MPOU3BOIBHBIX
¢buryp, yMeTb BBIYHCIATH JJIMHBI U HAXOAWUTh YIJIBI y TNOJOOHBIX (uryp.
[TpumeHsTh cBOMCTBAa MOJOOMS B NPAKTUYECKUX 3a7adax. YMEThb MPHUBOJIUTH
IpUMEPBI TOJIOOHBIX (PUTYP B OKPYKAIOIIEM MHUPE.

[Tonb30BaThCA TEOpEMaMU O MPOU3BEIECHUH OTPE3KOB XOpJ, O MPOU3BEICHUN
OTPE3KOB CEKYIIHX, O KBaJ[paTe KacaTeIbHOM.

[Tonb30BaTbCs BEKTOpaMH, IMOHUMAaTh MX T'€OMETPUUECKUA U (DU3HUECKUN
CMBICJ, TNPUMEHSATh HMX B PEIICHUH TEOMETPUUECKUX M (PU3NYECKUX 3a/aad.
[TpuMeHsTH CKaNsIpHOE MPOU3BEICHUE BEKTOPOB ISl HAXOXKICHUS JJTUH U YTJIOB.

[Tomp30BaThCcs METOAOM KOOpPAMHAT HA IUIOCKOCTH, TMPUMEHSTH €ro B
pelIeHNU T€OMETPUUYECKUX U IPAKTUYECKUX 3a/1a4.

Bnaners NMOHATHUSMU NPaBUIBHOTO MHOTOYTOJBHHMKA, JUIMHBI OKPYXHOCTH,
JUTMHBI IYTH OKPYXHOCTH U PaJMaHHOW MEpHl yIila, yMETh BBIUMCIATH IUIOIAIb
Kpyra u ero yacteil. [[puMeHsITh moydeHHbIe YMEHUS B MPAKTUYECKUX 3a/1a4ax.

Haxonute ocu (WM UEHTPbI) CUMMETpUM (UTYp, TNPUMEHSTh JBHKECHHUS
IUIOCKOCTH B MPOCTEUIINX CIydasiX.

[TpuMeHsTh MOJlydYeHHbIE 3HAHUSA HA MPAKTUKE — CTPOUTh MaTeMaTHYECKHE
MOJIEJIH JJIs 3a/1a4 peajbHOU KU3HU U MPOBOIUTH COOTBETCTBYIOIINE BBIYUCICHUS
C NPUMEHEHHEM MOJ00MS W TPUTOHOMETPUYECKUX (PYHKUUN (TOJB3YyACh, TAE
HEO0OXO0IMMO, KAJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudpoBbie
Ne /o P Konrpoabnbsie IIpakruueckue (mudpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcebl
[Ipocreiimme reoMmerpudeckre GUrypsl u
1 Hf cBoiicTBa. M3me epHI/Ie reOMg)r I/I}‘,{I;CKI/IX 12 bubmmorexa LOK
' P P https://m.edsoo.ru/7f415¢2e
BEJIMYMH
bu6mmoreka [IOK
2 Tpeyrobimku 26 ! https://m.edsoo.ru/7f415¢e2e
3 [TapamtensHble IpsiMBIE, CyMMa YIJI0B 1 | bubnnorexa [HOK
TPEYroJbHUKA https://m.edsoo.ru/7f415¢e2e
4 OxkpyxHOCTb U KpyT. ['eomMeTpuueckue 15 | bubnnoreka [JOK
IIOCTPOCHUS https://m.edsoo.ru/7f415e2e
bu6mmoreka [JOK
I 7 4 1
> OBTOpEHHUE, 0000IeHHe 3HAHNUH https://m.edsoo.ru/7f415¢e2e
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 0




8 KUIACC

KosnuecTBo yacos DJIEeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM uudposbie
Ne n/m P Kourpoubnbie IIpakTHyeckue (uubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
N bubmmoreka [JOK
1 4 12 1
CTPIPEXYTOTRHIKH https://m.edsoo.ru/7f417e18
[Imomane. Haxoxaenue momanei
2 TPEYrOJIbHUKOB U MHOTOYTOJIbHBIX (hHT 12 1 bubmmorexa LOK
peyr 4 P https://m.edsoo.ru/7f417¢18
[Tnomanu nonobHbIX puryp
3 Teopema [Iudaropa n Havana 10 | bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Teopema dasneca u Teopema o
4 MPOMOPLUOHANIBHBIX OTPE3Kax, MOJOOHBIE 17 1 bubmmorexa LOK
poroph p » IO https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKH
Vsl B OKpyKHOCTU. Briicannsie u
5 OIMCAHHBIE YETBIPEX YT OJIbHUKH. 13 | bubnuoreka [IOK
KacarenbHble k okpyxHOocTH. Kacanue https://m.edsoo.ru/7f417¢18
OKPYKXHOCTEN
bu6mmoreka [JOK
6 II 600 i 4 1
OBTOPCHHUE, ODODIICHHE SHAHMH https://m.edsoo.ru/7f417¢18
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 6 0




9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHMe pa3aeioB U TeM undposbie
Ne n/m P Konrpoabnbsie IIpakruyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcnl
bubnunoreka LIOK
1 B 10 1
CHTOPH https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
2 JlekapTOBBI KOOPAMHATHI HA TUIOCKOCTH 9 1
https://m.edsoo.ru/7f41al2c
3 Tpuronomerpus. Teopembl KOCUHYCOB U 18 | bubmmoreka [JOK
CUHYCOB. Pelienue TpeyrojabHUKOB https://m.edsoo.ru/7f41al2c
4 [IpeobOpaszoBanue mogodus. Merpuueckue 10 | bubnuoreka [IOK
COOTHOLLEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJIBHUKHU. [[THA
5 05 HOCTH | TUIO y: b Kpyra g 8 bubmmorexa LIOK
Pyx m HU pyra. https://m.edsoo.ru/7f41al2¢
Brruncnenue momiaaeit
bu6nunorexa LIOK
6 7 1
JBIKEHHS II0CKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 6 | bu6nmorexa LIOK
3HaHUH https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0







IHOYPOYHOE IIVTAHUPOBAHUME

7 KIIACC
KosnuuyectBo 4yacos DJIEKTPOHHbBIE
JlaTa uudposbie
Nen/m Tema ypoka Konrtpoasnbie Ilpakruueckue
Bcero u3y4eHusi oOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
| [Ipocreiinne reomerpuyeckme | Bbu6motreka [JOK
00BEKTHI https://m.edsoo0.ru/8866b724
Bbu6mmoteka [JOK
2 MHOroyroiasHuK, JOMaHas 1 1
https://m.edsoo.ru/8866cbba
N3mepenue IMHENHBIX U YTII0BBIX
3 BEJIMYMH, BBIYMCIIEHUE OTPE3KOB U 1
YIJIOB
N3mepenue MMHENHBIX U YTIIOBBIX
bu6nunorexa LIOK
4 BEJIMYMH, BEIYUCIIEHUE OTPE3KOB U 1
https://m.edso00.ru/8866c3ea
YTJIOB
W3mepeHne IMHEUHBIX U YTIIOBBIX
5 BEJIMYMH, BBIUYUCIIEHUE OTPE3KOB U 1
YTJIOB
W3mepeHne IMHEUHBIX U YTIIOBBIX
6 BEJIMYMH, BBIUYUCIIEHUE OTPE3KOB U 1
YIJIOB
but6mmorexa [IOK
7 CMeXHbIE U BEPTUKAJIBHBIE YTJIbI 1
https://m.edso00.ru/8866¢5c0
but6mmorekxa [IOK
8 CMeXHbIE U BEPTUKAJIBHBIE YTJIbI 1
https://m.eds00.ru/8866c7be
9 CMeXHbIE U BEPTUKAJIBHBIE YTJIBI 1




10

CMeXHBIC U BEPTUKAJIBHBIC YIJIBI

11 CMeXHbIE U BEPTUKAJIbHBIE YIJIbI
12 CMexXHbIE U BEPTUKAJIbHBIC YIJIbI
[TonsiTvie 0 paBHBIX TPEYTOJIbHUKAX
13 Y NIEPBUYHBIE MIPEICTABICHUS O bubmmorexa LOK
p pe https://m.edsoo.ru/8866ce80
paBHBIX QUTypax
Tpu npusHaka paBeHCTBa
14 Tpe (I;)JIBHI/IKO;) ITepBriit mpu3HaK buomiorexa LIOK
eyt I CPBRILIP https://m.edsoo.ru/8866d 1fa
paBEHCTBA TPEYTOJbHUKOB
Tpu npusHaka paBeHCTBA
15 Tpe (I;)JIBHI/IKO;) ITepBriit mpu3HaK bubnroreia LIOK
ey L CPBRILTp https://m.edsoo.ru/8866d34e
PaBEHCTBA TPEYTOJIbHUKOB
16 Menunanbl, OUCCEKTPUCHI M BHICOTHI
TPEYrojabHUKa
17 PaBHOOepeHHBIE U bubmmnoreka HOK
PaBHOCTOPOHHUE TPEYTOJILHUKHU https://m.edsoo.ru/8866d6fa
18 [Ipu3Haku u cBoiicTBa bubmuoreka [IOK
PaBHOOEAPEHHOTO TPEYTOJIbHUKA https://m.eds00.ru/8866d880
19 [TpusHakuy u cBolicTBa bubmuoreka [IOK
PaBHOOEPEHHOTO TPEYroJbHUKA https://m.edsoo.ru/8866d880
[Tpusnaku u cBoiicTBa bubmuoreka [JOK
20
PaBHOOEPEHHOTO TPEYroJbHUKA https://m.edsoo.ru/8866e26¢
Tpu npu3Haka paBeHCTBA
21 TPEYroJIbHUKOB. BTOpoi n TpeTuit bubmuoreka [JOK
MPU3HAKHA PABEHCTBA https://m.edsoo.ru/8866e01e
TPEYroJIbHUKOB
2 Tpu npu3Haka paBeHCTBA

TPEyroJbHUKOB. BTOpOii 1 TpeThit




MPU3HAKU PABEHCTBA
TPEYTOJIbHUKOB

Tpu nmpu3Haka paBeHCTBa
TPEyroJbHUKOB. BTOpOii 1 TpeTuii

23
IIPU3HAKU PABEHCTBA
TPEYrOJIbHUKOB
Tpu npusHaka paBeHCTBA
24 TPEYroJIbHUKOB. BTopoii u TpeTuit bubmmoreka [JOK
MPU3HAKUA PABEHCTBA https://m.edsoo.ru/8866e88e
TPEYrOJIbHUKOB
25 CymMa yriioB TpeyroyibHHUKa bubmorexa OK
https://m.edsoo.ru/8866f8ba
26 CymMa yriioB TpeyroyibHHUKa bubmmorera [JOK
https://m.eds00.ru/8866f630
bu6nunorexa LIOK
27 Brertie yribt TpeyrobHiuia https://m.edsoo.ru/8866faSe
28 Bremnue yribsl TpeyrojibHHUKa
TeopeMa 0 COOTHOIIEHUSX MEXTY
29 CTOPOHAMH U yIJIaMu
TpPEYrojabHUKa
TeopeMa 0 COOTHOIIEHUSX MEXTY
30 CTOPOHAaMH U yriaMu
TpeyrojbHUKa
31 HepasencrtBa B reomMerpuu
32 HepasencrBa B reomMerpuu ngg;;fg;gg/};g%@az
133 [Ipu3Haku paBeHCcTBa

HPSMOYTOJIBHBIX TPEYroJbHUKOB




34

35

ITpusHaku paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB

CBOHCTBO MeIUAaHbI

MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
MPOBEIEHHON K THIIOTEHY3€

bubnunoreka LIOK
https://m.edsoo.ru/8866e9%ec

36

[IpsAMOYTOIBHBIN TPEYTOIBHUK C
yriaom B 30°

bubnunorexa LIOK
https://m.edsoo.ru/8866eb22

37

38

[IpsAMOYTOIBHBIN TPEYTOIBHUK C
yriaom B 30°

KonrponbHas pabora no reme
"TpeyrosbHUKH"

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

39

[TapamienpHble npsMbIE, X
CBOMCTBA

bubnunoreka LIOK
https://m.edsoo.ru/8866ef64

40

41

[TapannenbHble npsMbIe, UX
CBOWCTBA

ITareiii noctynar EBkinuaa

42

[Ipu3Hak napajieIbHOCTH MPSAMBIX

4yepe3 paBeHCTBO PACCTOSIHUN OT
TOYEK OJHOM IIPSIMOM 10 BTOPOU
IpsAMOit

43

[Ipu3Hak napayenbHOCTH MPSIMBIX

4yepe3 paBEeHCTBO PACCTOSIHUM OT
TOYEK OJTHOM IPSIMOM 10 BTOPOH
IPSAMOi

44

Hakpect nexaiue,
COOTBETCTBEHHbBIE U
OJIHOCTOPOHHUE YTJIbI,
o0pa3oBaHHbIE IIPU MTEPECEUEHUH

bubnunorexa LIOK
https://m.edsoo.ru/8866f086




45

46

47

48

49

napauIeIbHBIX MPSAMBIX CEKyIen

Hakpecr nexamue,
COOTBETCTBEHHBIE U
OIHOCTOPOHHUE YTJIBI,
00pa30BaHHbIE NIPU N1EPECEUEHUN
[apaJUICIIbHBIX MPAMBIX CEKYILEH

Hakpecr nexamue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIBI,
00pa30BaHHbIE NIPU NTEPECEUEHUN
NapaJUIEIbHBIX MPAMBIX CEKYILEH

Hakpecr nexamue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIBI,
00pa30BaHHbIE NPH NEPECEUCHUN
NapajleIbHbIX MPSAMBIX CEKYIIEH

Hakpecr nexamue,
COOTBETCTBEHHBIC U
OJHOCTOPOHHHUE YTIIbI,
00pa30BaHHbIE NPH NTEPECEUEHUN
NapajuleIbHbIX MPSAMBIX CEKYIIEH

KonTtponbHas pabora o Teme
"[TapannenpHble npsmble”

bu6mmoreka IIOK
https://m.eds00.ru/886613b0

but6mmorekxa [IOK
https://m.edsoo.ru/8866febe

50

51

52

ITonstne o I'MT, npumeHenue B
3aJa4ax

[Tonsarue o I'MT, npumenenue B
3a1a4ax

buccekTpuca u cepeuHHBII

bubnunorexa LIOK
https://m.edsoo.ru/8867013¢

bubnunorexa LIOK
https://m.edsoo.ru/88670508




NEPICHIUKYIISP KakK
F€OMETPUUYECKHE MECTA TOUYEK

OKpy>KHOCTb, XOP/BI U TUAMETP, UX

bubnunorexa LIOK

>3 CBOMCTBa https://m.edsoo.ru/88670800
Bu6mumoteka [JOK

>4 Kacatenbias k Okpy:KHoCTH https://m.edsofru/8867069a

55 OKpyXHOCTb, BOUCAaHHAsI B YTOJI

56 OKpy’KHOCTb, BIIUCAHHAS B yroJl

57 OKpyXHOCTb, ONTUCAHHAS OKOJIO bubmmoreka [JOK
TPEYroJabHUKa https://m.edsoo.ru/88670a62

53 OKpy’KHOCTb, OIIMCAHHAS OKOJIO
TpeyrojbHUKa

59 OKpy»XHOCTb, BHUCAHHAs B bubnnorexa [JOK
TPEYTrOAbHUK https://m.edsoo.ru/8867103¢

60 OKpyXHOCTh, BIUCAHHAs B
TPEYTOJIbHUK

61 CumMeTpHuuHble PUTYpBI

2 IIpocreiimue 3a1auu Ha bubnmnoreka [HOK
IIOCTPOEHUE https://m.edsoo.ru/88671188

63 [IpocrTeitmme 3agaun Ha bu6mmoreka IIOK
[IOCTPOEHUE https://m.edsoo.ru/886712d2
KonTponpHas pabota mo Teme

64 "OKpYKHOCTD 1 KDYT. bubmuorexa [IOK
R ———— https://m.eds00.ru/88671462
[ToBTOpeHue u 06001IeHNE 3HAHUT

65 OCHOBHLIX ITOHSITHH U METOIOB Bubmorexa IOK
kypca 7 kracca https://m.eds00.ru/886715b6

66 Hrorosast koHTpoOIbHAs paboTa bubnuoteka [JOK




https://m.edsoo.ru/886716ec

[ToBTOpEeHHE M 0000IIICHNE 3HAHUIA
67 OCHOBHBIX ITOHSITHHA U METOIIOB
Kypca 7 kiiacca

[ToBTOpEeHME M 0000IIICHNE 3HAHUMA
68 OCHOBHBIX HOHATUH U METOIOB
Kypca 7 kiacca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bub6nmoreka [IOK
https://m.edsoo.ru/886719bc




8 KUIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yyeHusi o0pa3zoBaTejbHbIE
padoThI padoThI
pecypcsbl
| MHOroyroiabHuKy. BeimyKiiblii | Bu6mumoteka LJOK
MHOT'OYTOJIbHUK. YeThIPEXyTOJIbHHUK https://m.edsoo.ru/88671af2
) ITapannenorpamm, €ero Npu3HaKku u | bubanorexa [JOK
CBOMCTBA https://m.edsoo.ru/88671cal
3 [Tapannenorpamm, ero Nnpu3HaKu U | bubmmoreka [JOK
CBOICTBa https://m.edsoo.ru/88671ca0
bubnunoreka LIOK
4 T 1
Panieii https://m.edsoo.ru/88672358
5 PaBHOOOKas U IpsIMOYTOJIbHAS | bubnmnoreka HOK
Tparnennu https://m.edsoo.ru/8867252¢
6 PaBHOOOKas U IpsIMOYTOJIbHAS | bubmuoreka [IOK
Tpanenun https://m.eds0o.ru/88672858
bu6nmorexa LIOK
7 M 1
CTON YABOCHIL ME/HaHH https://m.edso0.ru/88672b14
UYacTHble cydad napanieaorpaMMoB
8 (mpsimo OJIZ;HK (I))M6 KBa, - aT), ux 1 bubmorexa HOK
prvoy > POND, FBAAPAD). https://m.edsoo.ru/8867120
MIPU3HAKU U CBOMCTBA
YacTHble cydad napauieaorpaMMoB
9 (mpsimo OJIZ;HK (I))M6 KBa, - aT), ux 1 bubmorexa OK
pAMOYE L P ’ Apat), https://m.edsoo.ru/8867 1dea
MIPU3HAKU U CBOMCTBA
10 YacTHble c1ydan napauieIorpaMmMoB 1 bubnuotexa [JOK

(IpsAMOYTONIBHUK, pOMO, KBaJparT), UX

https://m.edsoo.ru/8867209¢




IIPpU3HAKHU U CBOMCTBaA

11 LlenTpanpHas cuMMeTpHUs bubmorexa [IOK
P R https://m.edsoo.ru/88672b14
12 KonTponbhas pabota no teme bubnmoreka [JOK
"UeTpIpE€XyroibHUKK" https://m.edsoo.ru/88672c9a
CoiicTBa miomanei
13 reomerpuueckux ¢uryp. [lnomans bubmorexa [IOK
P P mat https://m.edsoo.ru/886745fe
KBaJpara U MpsIMOYTOJIbHUKA
14 @opMyIIbl IS IUIOLIAH bubnuoreka [IOK
TpPEyrojbHUKA, NapajuieorpaMma https://m.eds00.ru/88674860
15 Dopmyisl AJis Ionann Bbu6moreka [JOK
TpEyroJbHUKA, [TapajuieorpaMma https://m.edsoo.ru/88674a22
16 Dopmyssl AJis 101 Bbu6moteka [JOK
TpPEYroJbHUKA, apajuieorpaMma https://m.edsoo.ru/88674a22
17 DopmyIbl A1 10N bubmuoreka [IOK
TPEYroJILHUKA, ITapajuieIorpaMma https://m.edso00.ru/88675288
13 @opMyIibl I IUIOLIAAN bubmmnoreka HOK
TPEYTroJbHUKA, IapajuieIorpaMmMa https://m.edsoo.ru/8867542¢
19 Brruncienue miomanei cioKHBIX bu6mmoreka IIOK
¢buryp https://m.edsoo.ru/88674¢78
20 [Tnomanu ¢uryp Ha KIeT4aToi bubnunorexa LIOK
Oymare https://m.edsoo.ru/8867473¢
71 3ajauu ¢ NpaKTUYECKUM bubnuotexa [JOK
COoJZIepsKaHUuEM https://m.eds0o.ru/88675558
” 3ajaun ¢ MPaKTUYECKUM bubnuotexa [JOK
CoJiepKaHuEM https://m.edsoo.ru/88675684
3 Pemenne 3aga4 ¢ MOMOIIBIO METOAA bubnunorexa LIOK

BCIIOMOTaTeIbLHOM IIOIIAIN

https://m.edsoo0.ru/88674190




24 KontponbHas paboTa mo teme bubnmnoreka HOK
"[Tnomans" https://m.eds00.ru/8867579¢
)5 Teopema [Tudaropa u e€ bubmmoreka [JOK
NIPUMEHEHUE https://m.eds00.ru/88675918
26 Teopema [Tudaropa u eé bubnmnoreka HOK
IIPUMEHEHHE https://m.eds00.ru/88675918
7 Teopema ITudaropa u eé bubanorexa [JOK
IIPUMEHEHNE https://m.edsoo.ru/88675abc
73 Teopema ITudaropa u eé
MIPUMEHEHUE
29 Teopema [Tudaropa u eé
MIPUMCHCHUE
Omnpenenenyue TPUrOHOMETPUUECKUX
KIM{A OCTPOTO yriia
30 Py, POTo yT bubnuoreka [{OK
HPAMOYTOIILHOTO TPEYTOLHIKA, https://m.edso0.ru/88675d32
TPUTOHOMETPUYECKHE COOTHOIIICHUS
B IIPSIMOYTOJIBHOM TPEYT OJIbHUKE
31 OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO
3 OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO
13 OCHOBHOE TPUTOHOMETPUUYECKOE bubnmnoreka [JOK
TOXIECTBO https://m.edsoo.ru/88675f44
KonTponbHas pabota mo Teme
34 " P I (II)’ —— bubmuorexa [JOK
copema L a'l'“opa https://m.edsoo.ru/8al1407e8
TPUTOHOMETPHH
bubnunorexa LIOK
35 [IponoprmoHanbHbIE OTPE3KU

https://m.edsoo.ru/88673794




bubnmoreka [IOK

36 I1
POHOPHHOHATLHBIE OTpesitt https://m.edso0.ru/88673794
37 Teopema Paneca u Teopema o bubmuoreka [JOK
MPOIOPLUOHAIIBHEIX OTPE3Kax https://m.edsoo.ru/8867337a
bub6nmoreka [IOK
I1
38 ON0GHBIE TPeYTOIHHKI https://m.edsoo.ru/88673a78
39 LlerTp macc B TpeyrojibHUKE bubmorexa HOK
p peyr https://m.edso0o.ru/886738fc
40 [Tnomanau moxoOHBIX Guryp
41 [Tnomaau nogo6HbIX GUryp
42 Tpu npuznaka mogoous bubnuorexa [IOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/88673bae
43 Tpu npuszHaka mogoous bubanorexa [JOK
TPEYroJIbHUKOB https://m.edsoo.ru/88673d52
44 Tpu npusHaka nonoOus bubmmnoreka HOK
TPEYTrOJIbHUKOB https://m.edso0o.ru/8867400e
45 Tpu npusHaka nonoOus
TPEYTOJIHLHUKOB
46 CpenHsist TUHUS TPEYroJIbHUKA bubmorexa HOK
pel Tpeyr https://m.eds00.ru/88672e0c
47 CpenHsist TUHAS TPEYroJIbHUKA bubmorexa HOK
pea Theyr https://m.edsoo.ru/88672£38
48 Tpamernusi, €€ cpeiHss TUHUS bubmorexa [IOK
PATEHHS, 66 CPeA https://m.edso0.ru/88672358
49 Tpamernusi, €€ cpeiHss TUHUS bubmorexa [IOK
PATEHHS, 66 CPeA https://m.edso0.ru/88673064
50 [TpuMeHeHHEe OT00HS IPU PEIICHUH

IMPAKTUYCCKUX 3aaa4d




51 KontponbHas paboTa mo teme bubnmnoreka HOK
"IlonoOHbIE TPEYroJbHUKH" https://m.edsoo.ru/8867445a
57 B3anMHOe pacnionoxxeHue 1Byx bubmmoreka [JOK
OKPY)KHOCTEH, O0IIIHe KacaTeabHbIe https://m.edsoo.ru/8al1410a8
. bubnmoreka [JOK
53 Kacanue okpyxxHocTeit 1
https://m.edsoo.ru/8al1410a8
54 BrnincanHble U IEHTpaIbHBIE YTIIbI, Bbu6muoteka [JOK
YIoJI MEXKIY KacaTeJIbHOU U XOPAOU https://m.edsoo.ru/8a1415b2
55 Bnucanneie ¥ IEHTpaIbHBIE YTJIbI, bubanorexa [JOK
YIoJI MEXKIY KacaTeJIbHOU U XOPAOU https://m.edsoo.ru/8a141940
56 Bnrcannble U IeHTpaIbHbIC YTJIbI, Bbu6moreka [JOK
yroJl MEeX]1y KacaTeJIbHON U XOpAoH https://m.edsoo.ru/8al41b34
57 VYTIubl MEXAY XOpJaMU U CEKYILIMMHU
58 VYTibl MEXAY XOpIaMHU U CEKYIIUMU
BrimcanHbie 1 OIMCaHHBIC
59 YETHIPEXYTOJIbHUKHU, UX NPU3HAKU U brbmmorexa [TOK
PIPEXyT X TP https:/m.edsoo.ru/8al4086
CBOICTBa
BrimcanHbie 1 OTIEICaHHBIC
" bubmuorexa [JOK
60 YeThIPEXYTOJIbHUKH, UX MPU3HAKH U
. https://m.edsoo.ru/8al416d4
CBOMCTBa
Bricannbie 1 onrcaHHbIe
N bubmuoreka [{OK
61 YEeTBIPEXYTOJLHUKH, UX PU3HAKH U
. https://m.edsoo.ru/8al416d4
CBOHCTBa
[IpuMmeHeHne CBOMCTB BIUCAHHBIX U
62 OIMHMCAHHBIX YEeTHIPEXYTOILHUKOB TIPH
pEIIeHNY TEOMETPUUYECKUX 3a/1a4
63 [IpumeHeHne CBOMCTB BIMCAHHBIX U

OIMCAHHBIX YETHIPEXYTOJBHUKOB IIPH




PEIICHUU I'€OMCTPUICCKUX 3ada4

KonTponbHas padota mo Teme "Yriasl

bubnunoreka LIOK

64 .B e 1
& ORPYIRHOCTH. BIHCATHEIE 1 " https://m.edsoo.ru/8a141c88
ONMCAaHHBIC YETHIPEXYTrOJIbHUKH
[ToBTOpEHNE OCHOBHBIX MOHATUN U
65 METOI0B KypcOB 7 U 8 KJIaCCOB 1 Bubmorexa LIOK
g P . ’ https://m.edsoo.ru/8al41ddc
000011IeHNE 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHATUN U
66 METOI0B KyPCOB 7 U 8 KJIaCCOB 1 Bubmorexa IIOK
A P . ’ https://m.edsoo.ru/8al4lefe
000011IeHrEe 3HAHUI
bubnuoreka [{OK
67 4! 3] 1
Toroad KOHTpoJIbHas pabota https://m.edsoo.ru/8a142368
[ToBTOpEHNE OCHOBHBIX MOHATHUM U
68 METOI0B KYPCOB 7 U 8 KJIaCCOB 1 Bubmorexa LIOK
A P . ’ https://m.edsoo.ru/8al420ac
000011IeHE 3HAHUNA
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME




9 KUIIACC

KoanuectBo yacon DJIeKTPOHHbIE
[
‘:;_n Tema ypoxka Beero Kontpoabubie IIpakTuueckue f/II:;:eHI/IH :)Ig;l;l;zi?:eﬂbnme
padoThI padoThI pecypenI
Onpenenenyre BEKTOPOB.
1 Pu3N4eCcKuil ¥ TEOMETPUIECKUI 1 bubmmorexa LOK
https://m.edsoo.ru/8a144960
CMBICII BEKTOPOB
) CroxeHue ¥ BRIUUTAHUE BEKTOPOB, | bubnnoreka [JOK
YMHOXXEHHE BEKTOPa Ha YUCIIO https://m.edsoo.ru/8al44a8c
3 CiioxeHue ¥ BBIUUTaHUE BEKTOPOB, | bubnuorexa [JOK
YMHOKEHHUE BEKTOPA HA YUCIIO https://m.edsoo.ru/8a144d52
4 CroxeHue ¥ BRIUUTAHUE BEKTOPOB, |
YMHO>KE€HHE BEKTOPa Ha YKCIIO
5 Pa3znoxxeHnne BekTopa 1o 1ByM |
HEKOJUTMHEAPHBIM BEKTOpaM
bu6mmoreka [JOK
6 Koopaunatsi sekTopa ! https://m.edsoo.ru/8al44fbe
7 Pemienne 3a7a4 ¢ MOMOIIBIO | bu6mmoreka [JOK
BEKTOPOB https://m.edsoo.ru/8al44c3a
g Pemenue 3aga4 ¢ moOMOIIBIO | bu6mmorexa [IOK
BEKTOPOB https://m.edsoo.ru/8a1458c4
9 [IpumMeHeHne BEKTOPOB TS peIIeHUs 1
3ama4y GU3UKA
10 KonTtponbHas pabora o Teme | | bubnuoreka [IOK
"BekTops!" https://m.edsoo.ru/8al145b08
11 JlekapTOBBbI KOOPAMHATHI TOUEK Ha 1




IIJIOCKOCTHU

12 VYpaBHEHHE OKPYKHOCTH bubmmorexa [IOK
https://m.edsoo.ru/8al4635a
. bubnnoreka [HOK
13 ¥paBHeHHE NPAMOit https://m.edsogru/8a145048
14 VYpaBHeHue npsamoit
15 Koopannatel TOuek nepeceyeHus bu6mmoreka [IOK
OKPY’KHOCTH U IIPSIMOM https://m.edsoo.ru/8a146620
Meroa koopAUHAT OpU PELIEHUN
16 reOMETPUYECKUX 3a/1a4,
IIPAKTUYECKUX 3a7a4
Meroa koopAuHAT NpU PELIEHUN
17 r€OMETPUYECKHX 3a/1ad,
MPaKTUYECKUX 3a/1a4
Meroa KOOpAUHAT NPH PELIEHUN
18 r€OMETPUYECKHX 3a/1ad,
MPaKTUYECKUX 3a/1a4
KonTponbHas pabora no teme
19 "JlexkapTOBbl KOOPAMHATHI Ha bubmmorexa [OK
" https://m.edsoo.ru/8al46e0e
IJIOCKOCTH
20 Ornpenenenne TPUTOHOMETPUIECKUX bubnmoreka [JOK
¢bynkuuit yrinos ot 0° no 180° https://m.edsoo.ru/8a1424bc
21 DopMyIIbl IPUBEAECHUS
22 VYrnoBoit ko3 punreHT npsmMoi
23 Teopema o mIomagy TpeyrojJbHUKa
bubnnoreka [JOK
24 Teopena cititycon https://m.edsogru/Sal42eSa
25 Teopema cuHyCcOB




bu6mmoreka [IOK

26 Teopema koctitycos https://m.edsoo.ru/8a14336¢
bubmuoreka [JOK
27 Teopema koctitycos https://m.edsoo.ru/8al42d5e
73 [IpakTrueckoe NIPUMEHEHUE TEOPEM bubnunoreka [JOK
CUHYCOB X KOCUHYCOB https://m.edsoo.ru/8al42c3c
29 P bu6mmoreka [IOK
CHICHHE TPEYTOILHIKOB https://m.edsoo.ru/8a142ac0
30 P bu6mmoreka [IOK
CHICHHE TPEYTOIBHHKOB https://m.edsoo.ru/8al42ac0
31 P bu6mmoreka [IOK
CHICHHE TPEYTOIBHHKOB https://m.edsoo.ru/8al42ac0
3 P bu6mmoreka [IOK
CILCHIE TPEYTONBHIKOB https://m.edsoo.ru/8al42ac0
Haxoxnenue 1jiMH CTOpOH U bu6mmoreka [IOK
33
BEJIMYUH YITI0B TPEYTOJIbHUKOB https://m.edsoo.ru/8a1430b0
CkanspHOe IPOU3BEJCHUE BEKTOPOB,
34 P P A . HF; bubmuorexa [JOK
H
©TO TIPHMEHEHHE VT HAXOXCL https://m.edsoo.ru/8a14539c
JUTH U YTJIOB
CxanspHO€ NMPOU3BEICHUE BEKTOPOB,
35 P P A P bubmuorexa [JOK
©ro NIPHMEHCHHIE JUT HAXOAACHIA https://m.edsoo.ru/8a14550e
JUTMH 1 YTJIOB
CxkansipHO€ MPOU3BE/ICHUE BEKTOPOB,
36 €ro NMPUMEHEHHUE JIs1 HaXOXKACHUS
JUTMH U YTJIOB
KonTponbhas pabota no teme bubnnoreka [JOK
37 "
"Pemienne TpeyroiabHUKOB https://m.edsoo.ru/8a14392a
38 [TonsiTne 0 mpeoOpa3oBaHUHU TTOTOOUS bubmuorexa [JOK




https://m.edsoo.ru/8al143ab0

CoOTBETCTBEHHEIC YJIEMECHTHI

bu6mmoreka [IOK

39 noJ00HBIX (pUryp https://m.edsoo.ru/8al43de4

40 CoOTBETCTBEHHBIE 3JIEMEHTHI
MoA00HBIX (huryp
Teopema 0 IpoOU3BEIEHUU OTPE3KOB

41 X0pZ, TeopeMa O IIPOU3BENECHUN bubmmoreka [IOK
OTPE3KOB CEKYIIUX, TEOpEMA O https://m.edsoo.ru/8a14406e
KBaJ[paTe KacaTeJbHOM
Teopema 0 mpoU3BEAECHUN OTPEZKOB

42 XOpI, TEOpEMa O MPOU3BEACHUN bubnnorexa [JOK
OTPE3KOB CEKYIIUX, TEOpEMA O https://m.edsoo.ru/8al441a4
KBaJ[paTe KacaTeJbHOM
Teopema 0 mpoU3BEAECHUN OTPEZKOB

43 XO0p7, TeopeMa O IPOU3BEIECHUN bubnuoreka [IOK
OTPE3KOB CEKYIIUX, TEOpEMA O https://m.edsoo.ru/8al442da
KBaJpaTe KacaTeJIbHOU

44 [TpuMeHeHnEe TEOPEM B pELLIEHUH bubnuoreka [IOK
TeOMETPUYECKUX 3a1a4 https://m.edsoo.ru/8a143f06

45 IIpuMeHeHre TeopeM B pelIeHUN bubnnorexka [JOK
TeOMETPUYECKUX 3a1a4 https://m.edsoo.ru/8al443fc

46 IIpumeHeHne TeopeM B pelIeHUN bubnnorexka [JOK
TeOMETPUYECKUX 3a1a4 https://m.edsoo.ru/8al144578
KonTtponbHas pabora o teme

47 "IIpeobpa3oBanue mopoous. bubnuoreka [IOK
MeTtpuyeckre COOTHOIIEHHUS B https://m.edsoo.ru/8al1447a8
OKpYy>kKHOCTH"

48 [IpaBuiIbHBIE MHOTOYTOJIBHUKY, bubnuoreka [IOK




BBIYHMCIICHHUEC UX 3JICMCHTOB

https://m.edsoo.ru/8al46fda

bubnmoreka [JOK
49 Huciio m. Jlnitna okpysiocTH https://m.edsogru/8a147208
bubnnoreka [HOK
>0 Huciio m. Jlnitna okpysiocTH https://m.edsogru/8a14714c
51 JmuHa 1yru OKpy>KHOCTH
bubnuorexa [JOK
52 Panuariias mepa yria https://m.edsocI)_.Iru/8a14714c
53 [1nomane kpyra, ceKTopa, CerMeHTa bubmorexa LHOK
https://m.edsoo.ru/8al147426
54 [1nomane kpyra, ceKTopa, CerMeHTa bubmorexa HOK
https://m.edsoo.ru/8a147750
55 [Tmomane kpyra, cekTopa, CerMeHTa bubmorexa HOK
https://m.edsoo.ru/8a147750
56 TTonsiTre 0 ABMIKEHHUH TUIOCKOCTH bubmmnorexa [IOK
https://m.edsoo.ru/8al47c82
57 [TapannensHbIN IEPEHOC, TOBOPOT bubmorera [JOK
https://m.edsoo.ru/8a147f16
58 [TapannensHbIN IEPEHOC, TOBOPOT bubmorexa [JOK
https://m.edsoo.ru/8a147f16
59 [TapannenbHblil nepeHoc, TOBOPOT
60 [TapamienbHbIN IEPEHOC, TOBOPOT
61 [IpuMeHeHne NBUKEHNI TPU bubnnoreka [JOK
pelIeHnHn 3a1a4 https://m.edsoo.ru/8a1480e2
KonTponbhas pabota no remam
62 "[IpaBHIIBHBIE MHOTOYTOJIbHUKH.
OkpyXHOCTb. [[BI>KEeHHE TITOCKOCTH"
63 [ToBTOpenue, 06001ICHNE, bu6mmoreka [JOK




64

65

66

67

68

cucrtemaTusanus 3Hanuil. amepenue
F€OMETPUUYECKUX BEJIMYHUH.
TpeyronpHUKH

[ToBTOpEHME, 0600IICHUE,
CHUCTEMAaTU3aI1sl 3HAHHH.
[TapamiensHbIe U IEPIICHIUKYIIIPHBIC
psSIMbIE

[ToBTOpEHHE, 0000IICHUE,
CHUCTEMAaTU3AI[Us 3HAHHH.
OKpY>KHOCTb U KPYT.
['eomeTpuyeckue MocTpoeHus. Y Iibl
B OKPYXKHOCTH

[ToBTOpEHME, 0000IICHUE,
cucTeMaTu3aius 3HaHui. BrucanHbie
U OMHUCaHHBIE OKPYKHOCTH
MHOTOYTOJTbHUKOB

Hrorosas KOHTPOJIbHAaA pa60Ta

[ToBTOpenue, 06001IIEHNE,
cHUCTeEMaTH3alMs 3HaHWI

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

bu6mmoreka [IOK
https://m.edsoo.ru/8a148650

bu6mmoreka [IOK
https://m.edsoo.ru/8a148920

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KIIACC
Koxa .
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpOBePsIEMOro .
0o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00111er0 00pa3oBaHUA
pe3yJabTara
6 I'eomerpus
Pacnio3HaBaTh M3y4yeHHblEe reoMeTpudeckue (DUrypbl, ONpenensTh MX
B3aMMHOE DACIOJIOXKEHHE, H300pakaTh TEOMETPUYECKHE (UTYPHI,
6.1 BBINOJIHATh YEPTEKU IO YCIOBHUIO 3ahadyd. V3MepsTh NuHEHHble U
YTJIOBBIC BEJTMUMHBL. PemaTh 3aauu Ha BBIYMCICHHUE UIMH OTPE3KOB U
BEJIMYUH YIJIOB
Jlenatb rpyOyr0 OLIEHKY JIMHEMHBIX U YIJIOBBIX BEJIMUYUH MPEIMETOB B
6.2 peambHON JKU3HH, pPa3MEpOB MPHUPOJHBIX OO0BEKTOB. Paznmuyarb
pa3Mepbl ITUX 0OBEKTOB I10 MOPSIKY BETHUYUHBI
6.3 CTpouTh 4epTeKu K T€OMETPUYECKUM 3a]auam
[Tonp30BaThcs MPU3HAKAMU PABEHCTBA TPEYTOJbHUKOB, UCIOIb30BAThH
6.4 MIPU3HAKH U CBOMCTBA PAaBHOOCPEHHBIX TPEYTOJILHUKOB NIPU PEIICHUN
3aja4
65 [IpoBomuTh  JOTWYECKHE  pAcCCY)KICHHsT C  HCIIOJIb30BaHHEM
. TreOMETPUUECKUX TEOPEM
ITonp3oBatbes HpU3HAKaMHU paBeHCTBa IPSMOYTOJIbHBIX
6.6 TPEYroJIbHUKOB, CBOMCTBOM MEIHaHbl, NPOBEAEHHOW K TUIOTEHY3e
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIIEHUN TEOMETPUUECKUX 3a/1a4
OnpenensaTs NMapaieNbHOCTh HNPSAMBIX C MOMOILIBIO YIJIOB, KOTOpBIE
. o0pa3zyeTr ¢ HUMHU cekymias. OnpenensaTs MapajiebHOCTh MPSMBIX C
' MOMOIIIbIO PABEHCTBA PACCTOSHUN OT TOYEK OJHOM MpSMOU O TOUEK
JIPYrou MpsMoun
6.8 Pematsb 3a1aun Ha kiieTyaroil Oymare
6.9 [IpoBOMUTH BBIUMCIEHUS W HAXOJUTHh YHCJIOBBIE M OYKBEHHBIC

3HAYCHHA YIJIOB B TCOMCTPHYCCKUX 3aJavdaX C HCIIOJIb30BAHUCM




CYMMBI YIJIOB TPEYTrOJIBHUKOB M MHOI'OYI'OJIBHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX IPU MEPECEUCHUU JIBYX MapajuleibHbIX IPSAMBIX

CeKyllel. PemaTe npakTuyeckue 3a/1auu Ha HaXOK/JICHHUE YIII0B

BHaI[GTb INOHATHUCM TCOMETPHUICCKOI0O MECTa TOYCK. YMeTh

6.10 onpeAensiTh OUCCEeKTPUCY YIJla M CEPEeIUHHBIA MEePIEeHIUKYISAp K
OTPE3Ky KaK FT€OMETPUIECKHE MECTa TOYCK
DopMynUpPOBaTh OMNPEICIICHUS OKPY)KHOCTH € Kpyra, XOpIbl H
6.11 JMaMeTpa OKPYKHOCTH, TIOJIb30BaThCS MX CBOHMCTBaAMHU. YMETh
MIPUMEHSITh 3TH CBOMCTBA MPH PEIICHUU 3314
Bragerp NOHSTHEM ONMCAHHOW OKOJO TPEYrOJIbHHKA OKPYXHOCTH,
yMmeTb HaxoauTh e€ 1meHtp. [lomb3oBarbest (akTamMu O TOM, 4YTO
6.12 OMCCEKTPHUCHI YIIIOB TPEYrOJIbHUKA MEPECEKAIOTCS B OJTHOM TOYKE, M O
TOM, YTO CEpeIWHHBbIC MEePIEeHIUKYIAPhl K CTOPOHAM TPEeYrojbHUKa
MEPECEKAIOTCA B OJTHOW TOUKE
Bnagerp mnoHsATHEM KacaTelbHOW K OKPYXKHOCTH, TOJIb30BATHCS
6.13 TEOPEMOW O TMEPHEeHIUKYISIPHOCTA KacaTelIbHOM MW paaumyca,
MPOBEIEHHOTO K TOUYKE KACaHHs
6.14 [Tonb3oBaTbcst MPOCTEHIIMMU TEOMETPUYECKUMHU HEPABEHCTBAMHU,
' MMOHUMATP WX MPAKTUICCKUN CMBICIT
6.15 [IpoBOANTE OCHOBHBIC T'E€OMETPHYECKHE ITOCTPOCHHS C TIOMOIIBIO
' LUPKYIS U JIMHEHKH
8 KIIACC
Kon o
IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOEHHSI OCHOBHOIM
NpoBepsieMoro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yJjbTara
6 I'eomerpus
61 Pacrio3naBaTh OCHOBHBIC BHJIBI UYETBIPEXYTOIBHUKOB, MX JJIEMEHTHI,
' MOJIb30BAaThCS X CBOMCTBAMU MPU PEIICHUU T€OMETPUIECKUX 3314
. [IpuMeHsTh CBOWCTBA TOYKHM IE€PECEUEHUS MEAHUaH TPEYTrOoJbHHUKA
' (TIeHTpa Macc) B pelIeHU  3a1a4
63 Brnagers mnoHsTHEM CcpedHEW JHMHMM TPEYrojlbHUKA W Tparmeluu,

MPUMEHSITh HUX CBOICTBAa MpH pEIIEHWH TEeOMETPUUYECKHX 3ajad.




6.4

ITonws3oBatbest Teopemon Paneca U TEOPEMON O NMPONOPLUOHATIBHBIX
OTpe3Kax, MPUMEHSATh UX I PEIICHUS IPAKTUYECKUX 3a1a4

[IpumeHsATh NOpU3HAKK MOAOOUS TPEYTOJIbHUKOB B PELICHUU

TCOMCTPHUYCCKUX 3adaYd

6.5

6.6

6.7

6.8

[Tonws3oBatbes Teopemoit [ludaropa st pemieHus reoMeTpHUecKuX 1
IpakTU4eCKuX 3amad. CTpouTh MaTEMATUYECKYH0 MOJECIb B
MPAKTUYCCKUX 3aaaydax, CaMOCTOATCIIbHO CJIaThb qepTén( U HAaXOAUuThb

COOTBETCTBYIOIIHE JJIMHBI

Bnagers noHATHSAMM CHUHYCa, KOCHHYCa W TaHI€HCa OCTPOro yria
MPSIMOYTOJIBHOTO TPEYroyibHUKA. 1l0b30BaThCA 3THMM IOHATHAMH

JI pCHICHUA IMTPAKTUYCCKUX 3a/lav

Bbruucnare (pa3nuyHbIMM  crioco0amMu) IUIOINAAb TPEYrojbHUKA U
IUIOUIaIM  MHOTOYrOJbHBIX (uryp (mosib3ysch, IJ€ HEOO0XOAUMO,
KaJbKyIITOpoM). IIpUMeHATh Moly4eHHbIE YMEHUS B IPAKTHUECKUX

3aJadax

Bitagers NOHATUAMY BIMCAHHOI'O U LICHTPAJIBHOIO yIjla, UCIOJIb30BaTh
TEOpPEMBl O BIIMCAHHBIX yIJIaX, yIilax MEXAy XOopAaMu (CEeKyIUMHU) U
yrie MeXAy KacaTeJIbHOW M XOpPJIOM MpPU PELICHUH T'€OMETPUYECKUX

3aaa4

6.9

6.10

9 KIIACC

Kon
NpoBepsieMoro
pe3yJjbTara

6

BJ'IaIleTI) IIOHATUEM OIIMCAaHHOI'O '-IeTI)IpéXYFOHI)HI/IKa, IPUMCHSAITH
CBOMCTBA OIMCAaHHOTO IleT]’:»I]f)éXYl"O.]'H)HI/IKEl IIpU pCHICHUH 3a1a4

HpI/IMeHHTB MOJIYYCHHBIC 3HAHWA HAa  HPAKTUKE —  CTPOUTH
MaAaTEeMaTU4YCCKUEC MOJACIN TJId 3aaad peanLHoﬁ KN3HHU W IIPOBOJUTH
COOTBCTCTBYIOIIUEC  BBIUUCICHUA C HNPUMCHCHUCM HO)IO6I/I$I )51

TPUTOHOMETPUHU (IIOJIB3YSCH, IJIe HEOOX0AUMO, KAJIbKYISTOPOM)

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

I'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKHE (YHKIIMH OCTPHIX YIJIOB, HAXOAUTH C UX

MOMOIIBIKO PA3JIMYHBIC J3JICMCHTBI MPAMOYI'OJIbHOI'O TPCYTOJIbHUKA




(«pemieHne  NpPSMOYTOJBHBIX  TPEYroJabHUKOBY»). Haxomute (c

IIOMOIIBIO KanLKynﬂTopa) JJIMHBI U YIJIbI JJIA HETA0IMYHBIX 3HAYCHUH

6.2

6.3

6.4

6.5

[Tonb3oBarbcs dbopmynamu MPUBEIAECHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECTBOM JJIsi HAXOXKICHHS COOTHOLIEHUI

MCKAY TPUTOHOMETPHUYCCKUMHA BCIIMUYNMHAMHA

Hcnonws3oBath TEOpeMbl CHHYCOB M KOCHUHYCOB JUIsl HaXOXICHHS
Pa3IUYHBIX AJIEMEHTOB TPEYrOJbHUKA («PELIEHUE TPEYrOJbHUKOBY),

IMPUMCEHATH UX IIPU PCIICHUH IT'COMETPHUICCKUX 3ada4

Bnagers monstusMu TpeoOpazoBaHUS MOAOOMS, COOTBETCTBEHHBIX
3eMEHTOB MoA0OHBIX ¢uryp. Ilomp3oBaTbes cBolicTBaMU MOAOOUS
MIPOU3BOJILHBIX (DUTYP, YMETh BBIYHUCIATH JJIMHBI M HAXOIUTH YIJIBI Y
monoOuHbIX Quryp. IIpuMeHsATh CBOWCTBA MOAOOMS B TPAKTHUYECKUX
3aja4ax. YMeTb MPUBOJUTH MPUMEPHl MOAOOHBIX Quryp B
OKpY’KaroIlleM MUupe

[lonb30BaTbcs TeopeMaMu O MPOU3BEACHUU OTPE3KOB XOpJ, O

MMPOU3BCACHUN OTPEC3KOB CCKYIIUX, O KBaApaTe KacaTeJbHOMI

6.6

6.7

6.8

ITons30BaThCA BCKTOpaMHu, IIOHUMATb HUX FCOMeTpI/I‘IGCKI/II\/'I n
(I)H?»PI“IGCKPIﬁ CMBICJI, TIPUMCHATh UX B PCHICHUHU TI'COMCTPHUYCCKUX U
(I)I/I3I/ILIGCKI/IX 3agay. HpI/IMeHHTB CKaJIIpHOC IMPOU3BCACHUC BCKTOPOB

AJI HAXOKACHWA NJIMH U YTJIOB

ITonp30BaThCS METOAOM KOOpAWHAT Ha IUIOCKOCTHU, IPUMCHSAITEL €ro B

PEIICHUH T'€COMCTPUYCCKUX U IPAKTHYCCKUX 3a1av

Binagers NOHATUSAMHM  NPaBUIBHOIO  MHOIOYI'OJIBHMKA,  JIJIMHBI
OKPY)KHOCTH, [UIMHBI AYI'M OKPYKHOCTM M paJuaHHOW Mepwl yrIia,
YMETh BBIYMCIATH IUIOMIAAb Kpyra u ero 4acrei. IlIpumensaTs

MMOJIYUYCHHBIC YMCHUA B IIPAKTHYCCKUX 3adadax

6.9

HaxomuTh ocu v IEHTPbl CUMMETPHUH (QUTYDP, TPUMEHSTh JIBUKEHUS

IIJIOCKOCTH B IPOCTENUIINX CITydasx

6.10

HpI/IMeH}ITB MOJIYYCHHBIC  3HAHUA Ha  IIPAKTHUKE — CTpOUTH
MaAaTEeMaTU4YCCKUE MOJACIN IJId 3aaad peanLHoﬁ JKU3HHU U TIPOBOJHUTH
COOTBCTCTBYIOIIME  BBIYUCICHUA C TNPUMCHCHUCM HO)IO6I/I$[ n

TPUTOHOMETPUYECKHX (YHKUUH (TOJIB3YsICh, TI/€ HEOOXOIUMO,




KaJIbKYJISITOPOM)




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS
6 I'eomerpus
Hauansnele noustus reomerpun. Touka, npsmasi, OTpe3oK, ayd. Yroi. Buasl
6.1 yrioB. BeprukanbHble M cMexHble Yrubl. buccekrpuca yria. Jlomanas,
MHOI'OYTOJIbHUK. [lapamiebHOCTh U NEPIEHANKYISIPHOCTD IIPSMBIX
62 Cummerpuunbie  ¢urypel. OCHOBHBIE CBOHCTBAa OCEBOH CHMMETpHH.
' [Ipumepsl cHMMETPHUM B OKPYXKaIOLIEM MUPE
6.3 OcCHOBHBIE IIOCTPOCHMSI C IIOMOIIBIO LUPKYJIS WU JIMHEHKU. TpeyrosibHUK.
' BricoTa, Mmennana, OMcceKTprca, X CBOWCTBA
6.4 PaBHOOepeHHBIE W pPaBHOCTOPOHHUI  TpeyroibHUKU. HepaBeHcTBO
' TPEYroJIbHUKA
6.5 CpoiicTBa W TpHU3HAKHM paBHOOEIPEHHOro TpeyrojibHUKa. [Ipu3HaKu
' PaBEHCTBA TPEYTOJIbHUKOB
6.6 CBolicTBa 1 NPU3HAKK MapaJUIENbHBIX NPAMbIX. CyMMa yIiIOB TPEYTrOJIbHHKA.
' Bremnue yriel TpeyrojibHHAKa
[IpssmoyronbHblil  TpeyroapHUK. CBOMCTBO MeIuaHbl MPSIMOYTOJbHOTO
6.7 TPEYrOJIbHUKA, IPOBEAEHHOW K runoreHyse. IlpusHakum paBeHcTBa
' MPSIMOYTOJIBHBIX TPEYTrOJbHUKOB. IIpsIMOYTrOJIBHBIN TPEYTOJIBHUK C YIVIOM B
30°
HepaBeHncTBa B reoMeTpuM: HEpPAaBEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O
6.8 JUTMHE JIOMaHOH, TeopemMa o OonbleM yrie © OOJbIIe CTOpPOHE
TpeyroibHUKa. [lepneHauKymnsap 1 HaKJIOHHAs
69 I'eomerpuueckoe MecTo TOYeK. buccekrpuca yrima W CepeAVHHBIN
' MEPIEHIUKYIISIP K OTPE3KY KaK FT€OMETPHUUECKHE MECTA TOUYEK
OKkpyXHOCTB W Kpyr, XOpJa MW JWaMeTp, HX CBoWcTBa. B3ammHoe
6.10 pacrmojoKEeHUEe OKpY)KHOCTH U 1npsmor. KacatenbHads M cekymas K
OKPYKHOCTH
6.11 OxpyKHOCTb, BIMCaHHas B yroj. BrucaHHas W omnMcaHHas OKPY>KHOCTH

TpeyrojabHUKa




8 KVIACC

Kon IIpoBepsieMblii 31eMeHT cOepPKAHUSA

6 I'eomerpus

6.1 YeteipéxyronpHuku. [lapamienorpamm, ero npu3Hakyu U CBOMCTBA

6.2 [IpsiMoyronbHUK, poMO, KBaZpaT, X MPU3HAKH U CBOMCTBA

63 Tpaneuus, paBHOOOKast Tpanenus, e€ cBoiicTBa U npu3Haku. [IpsmMoyronbHas
' Tpaneuus

64 Meron yasoenuss meauansl. LlenTpanbHas cummerpus. Teopema Paneca u
' TEOpeMa O IPONOPLUOHAIBHBIX OTPE3KaxX

6.5 Cpennue TMHUM TpeyrojabHUKa U Tpanenuu. LleHTp Macc TpeyronbHuKa

6.6 [MomobOue TpeyronpHUKOB, Kod(hdumuent momodus. [IpusHaku mnOHOOHS
' TpeyrojibHUKOB. [IpuMeHeHne 1o o001 pH pelIeHUH NPAaKTUYECKUX 3a/1a4

6.7 @opmynbl  An8  IUIOIIAAM  TPEYrojbHHKA, Napajuiesorpamma, pomba u
' Tpaneuuu

63 CpoiictBa miomazneit reomerpuueckux ¢uryp. OTHOLIeHHE IJIOMIAACH
' o100HBIX pUryp

69 Brruncnenue miomanei TpeyroJlbHMKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
' Oymare

6.10 Teopema IIudaropa. Ilpumenenue teopemsl Iludaropa mnpu pemeHuu
' MPaKTUYECKUX 3aja4

CuHyC, KOCHHYC, TaHI€HC OCTpPOr0 yIja MNPSMOYTOJbHOTO TPEYTOJIbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPHUYECKOE  TOXKIECTBO. |pUTOHOMETPUYECKUE
¢bynkun yrinos B 30°, 45° u 60°

610 Brnucannbele M LEHTpanbHBIE YIUIBI, YTOJ MEXAY KacaTelIbHOM M XOPIOM.
' VYTibl MEXAY XOpIaMU U CEKYLTUMH

6.13 BnucanHublie 1 onMcaHHBIE YETHIPEX YT OJIBHUKHU

6.14 B3anmHOe pacnonoxkeHue IByX OKpyxHocTed. KacaHnme OKpyKHOCTEH.

OOmre kacaTenbHbIE K IBYM OKPYKHOCTSIM

9 KIIACC




Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

6 I'eomerpus
6.1 Cunyc, kocunyc, TanreHc yriaoB oT 0 g0 180°. OcCHOBHOE TPUTOHOMETPUUECKOE
' TOKAECTBO. POPMYJIbI IPUBEACHHUS
Pemenne tpeyronpHuKOB. TeopeMa KOCHHYCOB M TeOpeMa CUHYCOB. PeuieHue
6.2 MPAKTUYECKUX 33/7ad C MCIOJIb30BAaHUEM TEOPEMbl KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 [TpeobpazoBanue nomodus. [Togodre cOOTBETCTBEHHBIX 3JIEMEHTOB
64 Teopema o mpousBeAEHUN OTPE3KOB XOPJ, TEOPEMBI O NPOU3BEACHUH OTPE3KOB
' CEeKYIIUX, TeOpeMa O KBajpaTe KacaTeIbHOM
Bexrop, mmHa  (MOIyNlb) — BEKTOpa, COHAIIPABIICHHBIE  BEKTOPBHI,
65 MIPOTUBOMNOJIOKHO HANpaBlIEHHbIE BEKTOPHI, KOJJIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OIEpalluy HaJl BEKTOpamu. Pa3ioxeHue BeKTopa mo JIByM
HEKOJUTMHEAPHBIM BEKTOpaM
6.6 Koopaunatsl BekTopa. CkansipHOe MPOU3BEIACHHE BEKTOPOB, MPUMEHEHUE IS
' HaXO0XJACHUS JUIMH U YIJIOB
JlexapToBBl KOOPAMHATHI HA IUIOCKOCTH. YPaBHEHMS NPSMOM M OKPYKHOCTH B
6.7 KOOpJMHATax, MEpECEUCHNE OKPYKHOCTEN U MpsAMBIX. MeTox KOOpAUHAT U €ro
MIPUMEHEHNE
6.8 [IpaBuiibHBIE MHOTOYTOJIBHUKHI
6.9 JlnnHa okpyxHOCTH. ['pagycHas u paguaHHasi Mepa yriia, BBIUMCICHHUE JUIMH AyT
' OKPY>KHOCTEMN
6.10 [Tnomane kpyra, cekTopa, CerMeHTa
6.11 JIBUKEHHsSI IUIOCKOCTH W BHYTPEHHHE CHUMMETpUHM (uryp (31eMeHTapHbIe

npencrasienus). [Tapamiensuslii nepenoc. [loBopot




IMPOBEPAEMBIE HA OI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBePsIeMOro
TpeOOBaHUS

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

YMeHue onepupoBarh IMOHATUSMHU: MHOXECTBO, IOJMHOXECTBO,
omepalvy HaJl MHOXECTBAMU, YMEHHE OIEpUPOBATh TOHATUIMHU:
rpad, cBs3HBIA Tpad, AepeBO, LUK, TPUMEHATh UX MPU PELICHUU
3aJ1a4; YMEHHUE UCIOJIb30BaTh rpapuuecKoe MpeiCTaBIeHHEe MHOKECTB
JUISL ONTUCAHMS PealbHBIX MPOIIECCOB U SIBJICHUM, MPH PELICHUH 3a/1a4

U3 APYruX y4yeOHBIX MPEIMETOB

YMeHne onepupoBaTh MOHATUAMM: OIPEACIICHUE, aKCHOMa, TEopeEMa,
JI0Ka3aTeNIbCTBO; YMEHHUE paclo3HAaBaTb HUCTHUHHBIE W JIOXKHbBIE
BBICKA3bIBAaHUSA, INPUBOJIUTH INPHUMEPHl W KOHTPIPUMEPHL, CTPOUTH

BbBICKA3bIBAHUA U OTPULAHUA BBICKa3bIBaHHI

YMeHue ornepupoBaTh MOHSITHSIMHU: HAaTypalbHOE YHCIIO, TPOCTOE U
COCTaBHOE YHCIIO, JEIUMOCTb HATYpPaJbHBIX YHUCEN, MPU3HAKU
JETUMOCTH, IIeJI0€ YHCJIO, MOAYJIh YHUCIa, OOBIKHOBEHHAs ApOOb M
JecsTHYHas OpoOb, CTAHIAPTHBINA BUJ YHCIA, pallMOHAIBHOE YHUCIO,
UppalMOHATILHOE 4YHUCJO, apu(METUUYECKUl KBaJpaTHBI KOpEHB;
YMEHUE BBINOIHATH JEHUCTBHS C 4YUCIaMH, CpaBHUBAThb U
YHOOPSIOYMBATh YKCTA, TMPEACTABISATh YHCIAa Ha KOOPAWHATHOU
NpsIMOHM, OKPYIJIATH YHUCIIA; YMEHHUE JeNaTh MNPUKUAKY U OLICHKY

pe3yJibTaTa BEIYMCICHUN

YMeHue onepupoBaTh MOHATHSIMH: CTENEHb C LENbIM IOKa3aTeleM,
apu(pMeTHYECKUIl KBaJpaTHBII KOpeHb, MHOTOYJIEH, ajiredpanyeckas
npoOb, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HaTypaJlbHOM CTeneHu
Oosbllle €IMHUIBI; YMEHHME BBIIOJIHATH pPAcuy€Thl MO (Qopmylam,
npeoOpa3oBaHus ILENbIX, JAPOOHO-pAallMOHAIBHBIX BBIPAKEHUH U
BBIPAKEHUI C KOPHSMHM, PA3JIOKEHHE MHOTOUYJIEHA HA MHOXUTENHU, B
TOM 4HCJI€ C UCHOJb30BaHHWEM (OpPMYJ pa3HOCTH KBaJApaToB U

KBaJpaTa CyMMBI U pa3HOCTHU

YMenue OoneprupoBaTh NOHATUAMU: YUCJIOBOC PAaBCHCTBO, YPABHCHUC C




OJHOM TIEPEMEHHOW, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C
MIEPEMEHHOM; YMEHUE peulaTh JUHEHHbIE U KBAJApPATHBIC YpPaBHEHUS,
JIpOOHO-pallMOHATIbHBIE YPaBHEHUSI C OJHOM IMEPEMEHHOM, CHUCTEMBbI
JIBYX JIMHEHHBIX ypaBHEHWI, JTUHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHbIE W JPOOHO-pallMOHAILHBIE HEPAaBEHCTBA C  OJHOMN
[IEPEMEHHOM, B TOM YHUCJIE MPU PELIECHUHN 33134 U3 JIPYrux MpeaMeTOB
U TMPAKTUYECKUX 3a7a4; YMEHUE HCIIOJIb30BaTh KOOPAMHATHYIO
NpSMYI0O ¥ KOOPAMHATHYIO IJIOCKOCTh ISl M300pa)KeHHsl peleHuit

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKIUS, rpaduK GyHKIHUU, HYIN
byHKIMH, POMEXYTKH 3HAKOIOCTOSHCTBA, POMEXYTKH
BO3pacTaHusi, yObIBaHWS, HAWOOJbIIEE ¥ HAUMEHbBIIEE 3HAYCHHS
byHKIHH; yMeHHe OIIEpUPOBATH HOHSATHSAMHU: npsimast
MPONOPIMOHAIBHOCTD, JTMHEWHAs (YHKIUS, KBaJApaTudHas (HyHKIIHS,
oOpaTHasi TPONMOPIHMOHANTBHOCTh, Mapabosa, rumnepOoia; yMeHHUe
CTpouTh Tpaduku GyHKIIUN, UCTIOTB30BATh TPA(UKH JIJIS ONIPEACTICHIS
CBOMCTB IIPOIIECCOB M 3aBUCHMOCTEH, ISl PEIICHHs 3aJad U3 JAPYTUX
y4eOHBIX TIPEJIMETOB W peaJbHOW JKM3HM;, YyMEHHE BBIPAXXaTh

(I)OpMy.]'IaMI/I 3aBUCUMOCTH MCXKY BCIIMUNHAMU

Ymenue OIIepUpOBATH HOHSTUSAMH: MIOCJIEZIOBATEIBHOCTb,
apudmernueckass M TE€OMETpUYECKass  IMPOTPEecCUr;  yMEHUe
UCIOJIb30BaTh CBOICTBA MOCJIEAOBAaTENILHOCTEH, (OPMYIIBI CyMMbI U
o0IIero 4jaeHa MpH PelIeHUM 3a/ad, B TOM 4YHCIE 3a1ad U3 IPYTHUxX

y‘Ie6HHX npeaAMETOB U peaanoﬁ KHU3HU

YMeHue pemars 3a7aud pa3HbIX TUIMOB (B TOM 4YHCIE Ha MPOIEHTHI,
IO ¥ 4YacTH, JBWXKEHHE, PadoTy, IIEHy TOBAapOB M CTOMMOCTh
TOKYIIOK W yCITYT, HAJIOTH, 33J1a4d U3 00JIaCTH YIPABJICHUS TUYHBIMH U
ceMeHbIMU  (UHAHCAMH); YMEHHE COCTaBIIATh  BBIPAXKCHUS,
YpaBHEHUsA, HEPABEHCTBA W CHUCTEMBl [0 YCJIOBHUIO 3aJIauH,
WCCIIeIOBATh TMOJIYUEHHOE PEIIEHHE W OIEHUBATh MPaBAONOJI00HOCTh

IMOJIYUYCHHBIX PE3YIbTATOB

YMeHue onepupoBaTh MOHATUAMU: (UTYpa, TOUKA, OTPE3OK, MpsMas,
7y, JIOMaHasi, yrojl, MHOTOyTOJIbHUK, TPEYroJIbHUK, paBHOOEIPEHHBIH
U PaBHOCTOPOHHUN TPEYroJbHUKH, MPSIMOYTOJbHBI TPEYroibHUK,

Me/anaHa, OMCCEKTpUca M BBICOTA TPEYroJbHHMKA, YETHIPEXYTOIbHUK,




napajienorpaMM, pomMO, TPSAMOYTOJbHUK, KBaJpaT, Tpalelus;
OKPY>KHOCTb, KpYTI', KacaTelbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU
¢burypamu; ymMeHue pemarb 3aJauyd, B TOM YHCIIE U3 MOBCEIHEBHOMN
KU3HHM, Ha HAXOXXIACHUE IEOMETPUYECKUX BEIIMYUH C NPUMEHEHUEM

M3YyYEHHBIX CBOMCTB (uUryp u pakroB

10

YMeHue OomnepupoBaTh IOHATHUSMHU: PABEHCTBO (HUTYp, PaBEHCTBO
TPEYTOJIbHUKOB; MapauIeIbHOCTh M INEPHEHAUKYISIPHOCTh IPSMBIX,
yrojl MEXAY HpsIMbIMH, MEPHEHIUKYJAp, HAKIOHHAsA, IPOEKLUs,
nojxobue ¢puryp, noJ00HbIe TPEYTrOJIbHUKH, CUMMETPUS OTHOCUTEIHLHO
TOYKM M MNPAMON; YMEHHE DPACIIO3HABAaTh PAaBEHCTBO, CUMMETPHUIO U
nojxobue ¢uryp, napamieNbHOCTh U NEPHEHIUKYIIPHOCTh MPSMBIX B

OKpY’KaloIlleM MUpe

11

YMeHue onepupoBaTh IMOHATHUAMM: JUIMHA, pPacCTOSHUE, Yroj
(BemuuMHA yria, CUHYC W KOCHHYC YIJla TPEYrojbHMKA), IUIOIIA[b;
YMEHHE OLIEHUBATh pa3Mephl MPEAMETOB U OOBEKTOB B OKPYXKAIOLIEM
MHUpE; YMEHHE HIpUMEHATh (OpMyabl TMepuMeTpa U IIIOLIaIU
MHOTOYTOJIFHUKOB, JJIUHBI OKPY)KHOCTH M IUIOIIAAW Kpyra, o0bema
IPSIMOYTOJIBHOTO IapaJUICIENUIEea; YMEHUE INPUMEHATh MPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CyMME YIJIOB TPEYTOJBHHUKA,
teopeMy Iludaropa, TpUroHOMETpUYECKHE COOTHOLICHUS  JUIs

BBIYMCIICHUS JUIMH, PACCTOSIHUM, IUTOIAAEH

12

YMenue wuzo0paxarb IUIOCKHE (UIypsl W UX KOMOMHAIIWH,
IIPOCTPAHCTBEHHBbIE (UTYpbl OT pPYKH, C TOMOIIbIO YepTEKHBIX
WHCTPYMEHTOB U JJIEKTPOHHBIX CPEACTB 10 TEKCTOBOMY HWJIU

CHUMBOJIbHOMY OIIMCAHUTO

13

14

VYMmenue OICpHUPOBATH IHOHATUAMMN: IpsAMOYTOJIbHAA cucremMa
KOOpAWHAT, KOOPAWHATHI TOYKH, BCKTOD, CymmMma BCKTOPOB,
IMPOU3BCACHUC BEKTOPA HA YHUCJIO, CKAJIAPHOC ITPOMU3BCACHUC BEKTOPOB,
YMCHHC HCIOJIb30BATHL BCKTOPLI U KOOPAWHATHI JISI MPCACTABIICHUS
JaHHBIX W PEIICHHA 3aJdad4, B TOM YHCIC U3 JPYIrux y‘Ie6HBIX

npeaMETOB U peaﬂBHOﬁ KHU3HHU

YMeHue omepupoBaTh IMOHSATUSMHU: CTOJOMKOBBIE U KPYTOBBHIE
quarpaMMbl,  TaOnWIBl, cpeaHee  apudMeTHUYecKoe, MeauaHa,
HauOoJbIllee W HANMEHbIIeEe 3HAYCHHS, pa3MaxX YHCIOBOTO Habopa;

YMEHHME  U3BJIeKaTh, HHTEPHPETUPOBATH U  IPEeoOpa3OBHIBATh




15

16

uHpOpMAIMIO, TPEJICTaBICHHYI0 B Ta0iMIaXx M Ha JgUarpaMmax,
OTPa)KAIOILYK0 CBOMCTBA M XapaKTEPUCTUKHM pPEalbHBIX IPOLECCOB U
SBJICHUM; yMEHUE pacllO3HaBaTb HW3MEHYMBBIE BEIUYMHBI B

OKpY’KaroIllleM MUupe

YMeHHue omnepupoBaTh TMOHATHIMH: CIyYalHBIA OMNBIT (CITydalHbIN
OKCIIEPUMEHT), JJIEMEHTapHOE COOBITHE (JIIEMEHTApHBI HMCXOJ)
CIIy4aiflHOTO OIbITa, CIIy4ailHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HAXOAWTh BEPOATHOCTH CIIYYaWHBIX COOBITUHA B ONBITaX C
PaBHOBO3MOXKHBIMH DJIEMEHTAapPHBIMH COOBITUSIMH; YMEHHE pellaTh
3aJa4d METOJIOM OpPraHM30BAaHHOTO Iepedopa W C HCIOJIB30BAaHHEM
MpaBWIa YMHOXXEHHUS; YMEHHUE OIICHMBATh BEPOATHOCTH peaJbHBIX
COOBITUN M SIBICHWUH, NMOHUMATH POJIb MPAKTUUECKH JOCTOBEPHBIX M
MaJOBEPOATHBIX COOBITHI B OKpYXaloIleM MHpPE U B IKHU3HU;
3HAKOMCTBO C IIOHSITUEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €ETO POJIbIO B MACCOBBIX ABJICHHAX

YMeHue BbIOMpATh MOIXOISIIMNA W3YYEHHBIM METON AJIs pPeUIeHHS
3a/1aud, MPUBOJUTH MPUMEPHl MATEMATUYECKHX 3aKOHOMEPHOCTEH B
MPUPOJE U KU3HU, PACIIO3HABATH MPOSIBJICHHUE 3aKOHOB MAaTEMaTHUKHU B
HWCKYCCTBE, OIMCHIBATh OTJEIbHBIC BBIJAIOIIMECS PE3YJIbTATHI,
MOJIyYEHHBbIE B XOJ€ Pa3BUTUS MAaTEMaTUKU KaK HAyKH, MPUBOIUTH
MIpUMEPBhl MATEMATUYECKUX OTKPBHITUN M UX aBTOPOB B OTEYECTBEHHOM

U BCEMUPHOH UCTOPHUH




HNEPEYEHDb 2JIEMEHTOB COAEPKAHUA, ITPOBEPAEMBIX HA OI'D

1O MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS

1 Yucna u BBIYUCICHUS

1.1 Harypanbnsie u nensie yucna. [IpusHaky JeIMMOCTH LEIIbIX YUCEI

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

13 Pannonaneupie uncna. Apudmernyeckue omepanuud ¢ palroHaTbHBIMU
' YyHuCllaMu

14 JeiictButenpHbie uncna. ApupMETHUYECKHE OINepaluu ¢ JIeHCTBUTEIbHBIMU
' YUCIAMU

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

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMMU )

55 Crenenp ¢ uenbiM mnokaszaresneM. CTENeHb C PAMOHAIBHBIM ITOKA3aTEJIEM.
. CaoiicTBa cTeneHn

2.3 MHorounensl

24 Anrebpanueckas ApoOb

) s ApudpmeTnueckuii  KOpeHb ~ HATypaJbHOW  CTEINEHHU. HevictBuss ¢
' apupMeTUYECKUMH KOPHIMHU HaTypalbHON CTETICHU
3 YpaBHEHHS 1 HEpABEHCTBA

- Lensle u npoOHO-parioHanbHbIe ypaBHEHUS. CHUCTEMBI M COBOKYITHOCTH
. ypaBHEHU I

1s Lensle u apoOHO-panmoHanbHbIe HepaBeHCTBA. CHCTEMBI U COBOKYITHOCTH
' HEPaBEHCTB

3.3 Pemenue TekcTOBBIX 3a/1a4
4 YucnoBbIe TOCIEN0BATEILHOCTH

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHMSI TOCIEIOBATEILHOCTEN

4.2 Apudmerndeckass W TeoMeTpudeckas mporpeccuu. dopmyna  CIOKHBIX




IIPOLICHTOB

5 OyHKIMU
OyHkusg, crnocoObl 3amaHus  ¢QyHKuU. ['pabuk  yHkmuun. OO6macTh
OIpesieNIeHUsl U MHOXKeCTBO 3HaueHuil ¢pynkuuu. Hynu dynxnuu. IIpomexyTkn
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMHA. MakCUMyMbl U
MUHHUMYMBI (yHKIMH. Hambonbimiee M HauMeHbllee 3HaYeHHE (QYHKUIMU Ha
IPOMEXKYTKE
6 KoopaunaTe! Ha IpsAMOM U INIOCKOCTH
6.1 KoopaunaTthas npsimas
6.2 JlekapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gpurypsl 1 UX cBOiCTBa
7.2 TpeyroapHUK
7.3 MHOroyrojasHUKu
7.4 OKpy’>KHOCTb U KpyT
7.5 W3mepeHune reoMeTpu4eckix BEINYUH
7.6 BexkTopsl Ha TIII0CKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaTtopuka
8.4 MHoxecTBa
8.5 I'padbr




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Martematuka. ['eometpus: 7 - 9-e kacchl: 0a30BbIi ypOBEHb: YUEOHUK; 14-€
u3aa"ue, nepepadborannoe, 7-9 knacc/ Aranacsu JI.C., byry3os B.®., KagomiieB

C.b. u np., AkimonepHoe o6uectBo «M3narensctBo «lIpocBenienne»

METOINYECKHUE MATEPHUAJIBI JIJIA YUUTEJIA
Marematuka. 'eomerpus : 7—9-e ki1accol : 0a30BbIM YPOBEHb : METOIHMYECKOE
nmocobue K MpeaMeTHON JUHNU yueOHuKoB o reomerpuu JI. C.

Artanacsina, B. ®@. byry3osa, C. b., Kagomuesa u np./ — 2-e u3n.,

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. bubnuoteka [{OK https://lesson.edu.ru
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