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HHOACHUTEJIBHASA 3AIINCKA

I'eomeTpusi kKaKk OAMH M3 OCHOBHBIX pa3/IeNIOB IIKOJIBHOM MaTeMaTHKH,
UMEIOIMK CBOEH 1EeNbl0 00€CNEeYnTh M3YyUEHUE CBOMCTB M pa3MepoB QUryp, UX
OTHOIIEHUM MW B3aUMHOE PACIOJOXKEHHE, ONUPACTCS Ha  JIOTMYECKYIO,
JIOKa3aTeNbHYIO JIMHUIO. LIEeHHOCTh M3y4eHHs T€OMETPUU HA YPOBHE OCHOBHOTO
o0rmiero o0pa3oBaHMs 3aKIIOYAETCS B TOM, YTO OOYUYAIONIUNUCS YIUTCSI TIPOBOIAUTH
JIOKa3aTeNbHbIE PACCYXKIAEHHUS, CTPOUTH JIOTUYECKUE YMO3aKITIOUEHHUS, TOKA3bIBAaTh
UCTUHHBIE YTBEPKICHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOIAUTH
pacCcyX IeHusi «OT TMPOTUBHOIO», OTJIWYaTh CBOWCTBA OT MPU3HAKOB,
dbopMynHpoBaTh OOpATHEIE YTBEPKICHUSI.

Btopoii 1enpi0 u3ydeHUss TeOMETpPUU SBJISIETCS HCIOJIb30BaHUE €€ Kak
WHCTPYMEHTA MPH PEIICHUM KAaK MATEeMaTUYECKHX, TaK M MPAKTUYECKHX 3ajad,
BCTPEUAIOIIMXCA B peanbHOM Ku3HU. OOydaromwuiicss TOJDKEH Hay4YUThCS
OMPENIENIUTh TEOMETPUUECKYIO (PUTYpYy, ONMUCATh CIOBAMHU JAHHBINA UYEPTEK WU
PUCYHOK, HAWTH IUIONIab 3€MEIBLHOI0 y4acTKa, pacCUuTaTh HEOOXOIUMYIO JUTUHY
ONTOBOJIOKOHHOT'O KaOels win TpeOyemble pa3Mepbl Tapaxa sl aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BBIYMCIHUTENIbHAS JUHUSA B U3YYEHUU T€OMETPUHU.
[Ipu pemienuu 3aa4 NPaKTUUECKOTO XapakTepa OOYy4YaroIIUCS YYUTCA CTPOUTH
MaTeMaTH4YeCKUEe MOJEIM  peajbHbIX JKU3HEHHBIX CHUTYallUi, MPOBOJAUTH
BBIYMCIIEHUS U OLIEHUBATh aJIEKBATHOCTD MOJIYYEHHOT'O pe3yJibTaTa.

Kpaiine BaxHO TOTYEPKUBATH CBS3M TEOMETPUU C JPYTUMH y4EOHBIMH
npeaMeTaMui, MOTUBUPOBAThH UCIIOIB30BATh OMPEICICHUSI TEOMETPUUECKUX PUTYD
U TIOHSTHM, EMOHCTPUPOBATH MPUMEHEHUE MOJYYCHHbIX YMEHHA B (U3HKE U
TEXHUKE. OTH CBs3W HauOoiiee SpKO BUAHBI B Temax «BekTops»,
«Tpuronomerpuueckne CcooTHoUmIeHUs», «Meron koopauHaTt» U «Teopema
[Tudaropar.

VYueOnbiii kypc «l'eomerpus» BKIIIOYAET CIEAYIONIME OCHOBHBIE pPa3IIEIibl
conepxkanusi: «['eomerpuueckue ¢Gurypel M UX CBoicTBay, «M3mepeHue
FEOMETPUYECKUX  BEIUYUH», «JlekapTOBbl KOOpPAMHATHI HAa  IUIOCKOCTHY,
«BekTopby», «J[BrxKeHUs TII0CKOCTHY, «[IpeobpazoBaHus mogo0us».

Ha uzyuenue yueOHoro kypca «I['eomerpusi» orsoautcs 204 yaca: B 7 kiacce
— 68 uvacoB (2 yaca B Henento), B 8 kiacce — 68 yacoB (2 yaca B Henenw), B 9
KJ1acce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPXXAHME OBYUYEHUA
7 KIIACC

HauanbHbie nonstus reomerpun. Touka, npsamasi, OTpe30K, Jy4d. Yrou. Buasl
yrioB. BeprukanbHble W CMEXHbIE yIUIBl. buccektpuca yria. Jlomanas,
MHOroyroJjibHUK. [TapannenbHoCTh U NEPIEHAUKYIIPHOCTD MPSMBIX.

Cummerpuunble  ¢urypsl. OCHOBHbIE CBOWCTBa OCEBOW CHUMMETPUHU.
IIprMepbl CUMMETPHUM B OKPYKAOLEM MUPE.

OCHOBHBIE TIOCTPOEHMSI C TOMOIIBI LUPKYJIS WU JIMHEHMKHU. TpeyrojbHUK.
BricoTa, Mmennana, GuccekTpuca, MX CBOMCTBA.

PaBHOOeApeHHBIH U paBHOCTOPOHHUU  TpeyroibHuUKH. HepaBeHCTBO
TPEYrOJIbHUKA.

CBoiicTBa ¥ MNpU3HAKU pPaBHOOENPEHHOro TpeyrojbHuka. llpusHaku
PaBEHCTBA TPEYT OJIbHUKOB.

CBoiicTBa ¥ MPU3HAKU NapaJUIeIbHbIX NMPsAMbIX. CyMMa yIJIOB TPEYTOJIbHUKA.
BremHue yrael TpeyrojgbHUKa.

[IpsamoyronbHblid  TpeyronbHUK. (CBONHCTBO MEIHWAaHBl IPSMOYTOJIBHOTO
TPEYroJibHUKa,  MPOBENEHHOWM K  rumoreHy3e. [Ipu3sHaku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYroJbHUKOB. [IpMOYToibHBIN TPEYTOJIbHUK € yTiIoM B 30°.

HepaBeHncTBa B reomerpun: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OOoNbIIeM yriie U OOJbIIeH CTOPOHE TPEYroJbHUKA.
[TeprieHAUKYIISIp U HAKJIOHHAS.

l'eomerpuueckoe Mecto TOYeK. buccektpuca yrina W CEepeIUHHBIN
NEPIEHAUKYJISAP K OTPE3KY KaK TEOMETPUUECKHE MECTA TOYEK.

OKpyXHOCTp M Kpyr, XOpAa M JHWaMeTp, HUX CBOWCTBAa. B3amMHoOe
pacmoIOKEHUE OKPYKHOCTU M mpsiMou. KacarenbHas M cekylias K OKpPYKHOCTH.
OKpyXHOCTb, BIHMCaHHas B Yrojl. BrnucaHHas W ONHUCAaHHAs OKPYXKHOCTHU
TPEYrOJIbHUKA.

8 KVIACC

Yeroipéxyronpauku. [lapamienorpamm, €ro npu3Hakd U CBOMCTBA. YacTHbIE
cllydau mMapajuielorpaMMoB (TIPsIMOYTOJIbHUK, pOMO, KBaJpar), UX MPU3HAKU U
cBoiicTBa. Tpamenusi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA © MPHU3HAKHU.
[IpsAmoyrosbHas Tpanenus.

Meron ynBoenust Mmeauansl. Llentpanbnas cummerpus. Teopema Daneca u
TEOpEMa O MPOIOPLUHOHAIBHBIX OTPE3KAX.

CpenHue TMHUM TPEyrojibHUKA U Tparneuuu. LleHTp macc TpeyroiabHuKa.

[TongoOue TpeyroabHUKOB, Kod(pduuueHnt nogodus. IlpuszHaku mnogoOus
TPEYroibHUKOB. [IpuMeHeHune nogo0us npu perieHrny NpakTUIECKUX 3a1ad.



CpoiicTBa miomaaeidl reoMerpuueckux ¢uryp. @opmynbl Uil IUIOMIAIA
TpPEeYrojibHUKA, HapajuiesorpaMma, pomoOa u Tpanenuu. OTHOILIEHUE IUIomaaen
o100HBIX Uryp.

Brrurcnenue miomanen TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJI€TYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl [ludaropa npu pemeHun
IPAKTUYECKUX 3a]a4.

CHHYC, KOCHHYC, TQHI'€HC OCTPOrO yIjla MNPSMOYTOJIbHOIO TPEYrOJIbHHKA.
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO. TpHUroHOMeTpHueckue (QyHKIHH
yrioB B 30, 45 u 60°.

BnycanHsle ¥ LEHTpPAJbHBIE YIVIBI, YIOJd MEXAY KacaTelbHOW M XOPAOH.
Yrnel  Mexay XopaamMu M CeKyUIMMHU. BrmcaHHble M ONKMCAaHHbBIE
YETBIPEXYTOJBHUKN. B3auMHOE pacnonokeHue AByX OKpykHocren. Kacanume
okpyxHocTeil. OO1ue KacaTeabHbIe K ABYM OKPY>KHOCTSIM.

9 KNIACC

Cunyc, kocuHyc, TaHrenc ymioB or 0 gmo 180°. OcHoBHOE
TPUTOHOMETPUUECKOE TOKeCTBO. DOpMYIIbl TPUBEICHUS.

Pemienne TpeyronbHukoB. TeopeMa KOCMHYCOB U TEOpEMa CHHYCOB.
Pemienne mnpakTHYECKHMX 3a7a4 C HCIOJIb30BAaHUEM TEOPEMbl KOCHHYCOB U
TEOPEMBI CHHYCOB.

IIpeoOpazoBanne nomoous. [Togodue cOOTBETCTBEHHBIX 3JICMEHTOB.

Teopema O NOPOU3BBEICHUM OTPE3KOB XOpPH, TEOPEMbl O MPOU3BEICHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBAAPATE KACATEIbHOM.

Bektop, anuHa  (MOIyNnb)  BEKTOpA,  COHAINpPABICHHBIE  BEKTOPHI,
NPOTUBOMOJIOKHO  HANpPaBJIECHHBIE  BEKTOPbHI, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OIEpallud HajJ BeKTopaMu. PaznokeHue BEKTOpa Mo JBYM
HEKOJUIMHEapHbIM BekTopaM. KoopauHaTel BekTOpa. CKajasipHOE MPOU3BEACHUE
BEKTOPOB, IPUMEHEHUE JJIs1 HAXOKICHHS JIUH U YTJIOB.

JIlekapTOBBI KOOPJAUHATHI HA IUIOCKOCTU. Y PAaBHEHUS MPSIMOUM U OKPYKHOCTH
B KOOpJIMHATAX, MMEPECEUCHUE OKPYKHOCTEH U MPAMBIX. METoJl KOOPJUHAT U €ro
IPUMEHEHHE.

[IpaBunbHBIE MHOrOYrojdpHUKM. [InmHa oOkpyxHOCTH. I'panycHas wu
paauaHHas Mepa Yriia, BBIYMCIEHHUE JJIMH AYr OKpyxkHocTed. [lmomans kpyra,
CEKTOpa, CErMEHTA.

JIBMKEHUSI TUIOCKOCTH M BHYTPEHHHE CUMMETpUU Quryp (3JeMeHTapHbIe
npeactasienus). [TapannensHeiit nepenoc. [ToBoporT.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMSA TIPOI'PAMMDBI
YYEBHOI'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI

JInyHOCTHBIE pe3yJbTaTbl OCBOCHHMS TNPOrpaMmbl y4eOHOro Kypca
«"eoMeTpus» XapaKTepU3yrTCS:

1) naTpuoTHYeCKOEe BOCIIMTAHUE:

IPOSIBJIEHWEM HMHTEpeca K TMPOLNUIOMY M HACTOSLIEMY POCCHUHCKOU
MaTeMaTHUKHU, I1IEHHOCTHBIM  OTHOIIEHUEM K  JIOCTHXKEHUSIM  POCCHMCKUX
MAaTEMATUKOB M POCCHUMCKOM MATEMAaTHYECKOW IIKOJIbI, K HCIOJIb30BAHUIO 3THUX
JTOCTH>KEHUH B IPYTUX HAayKaxX W MPUKIAJAHBIX chepax;

2) rpa:xkIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00S3aHHOCTEH IpakJaHWHA U PEaTu3alii €ro
npaB, TMPEJACTaBICHUEM O MAaTeMAaTHYEeCKMX OCHOBaX (PYHKIIMOHUPOBAHMUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, MPOLEAYp T'pa’kJaHCKOro oOllecTBa (Hampumep,
BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXICHHUIO STUUECKUX MPOOJIeM, CBSI3aHHBIX
C MPaKTUYECKUM NPUMEHEHHEM JOCTHMKEHUW HAyKH, OCO3HAHUEM BaXHOCTHU
MOPAJIbHO-3TUYECKUX MPUHIUIIOB B ICSITEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAaHOBKOM Ha aKTUBHOE Yy4YacTHE B PCEIICHUH MPAKTUYECKUX 3ajad
MaT€MAaTUYECKOM HAIPABICHHOCTH, OCO3HAHUEM Ba)XXHOCTH MaTEMaTHYECKOTO
o0pa30BaHUs Ha TPOTSHKEHWHM BCEH JKM3HM JIJIsl YCTENHOW MpodeccrHoHaTbHOM
JESATEbHOCTU U Pa3BUTHEM HEOOXOJUMBIX YMEHUM, OCO3HAHHBIM BBHIOOPOM U
MOCTPOCHUEM WHUBUAYAIBHOU TPACKTOPUU 00pa30BaHUS U KU3ZHEHHBIX TUIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIMTAHUE:

CIIOCOOHOCTHIO K  SMOLMOHAJIBHOMY UM  3CTETUYECKOMY BOCHPHUATHIO
MaTeMaTUYECKUX OOBEKTOB, 3aJay, PEIICHUM, pPACCYKIECHUW, YMEHUIO BUACTbH
MaTeMaTH4YEeCKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NMO3HAHUS:

OpUEHTallMel B JCATEILHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4yHBIX
Ipe/ICTaBlIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTHUS YETOBEKa, MPUPOIBI U
oOlIecTBa, MOHMMAaHUEM MAaTEMaTHUYECKOM HAayKuM Kak cdepbl 4YeT0BEeYeCKOM
NESATENbHOCTU, ATANoOB €€ Pa3BUTHUS U 3HAYMMOCTH JJIsl PA3BUTHUS IMBHIM3ALIUH,
OBJIQJICHUEM SI3BIKOM MAaT€MAaTHUKU U MAaTeMaTHYECKOU KYJIbTYpOW KaK CpPEeJICTBOM
MO3HAHUS MHpPA, OBJAJECHUEM MPOCTEUIINMHU HABBIKAMHU HCCIIEI0OBATEIbCKON
NEeATENbHOCTH;



6) ¢usnyeckoe BocnuTaHue, (POPMHUPOBAHHE KYJIbTYPbI 310POBbS H
3MOLMOHAJIBHOIO 0J1ArOMOy YU

TFOTOBHOCTBIO NPHUMEHATh MaTeMaTHYECKUE 3HAHUS B HMHTEPECax CBOETO
3I0pOBBS, BEIEHUS  3J0pPOBOro  oOpa3a  KHU3HU  (3I0pOBOE  IHUTAHUE,
cOamaHCHpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryiaspHas Qusnueckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pe(IEKCUM, MPU3HAHHUEM CBOETO
[paBa Ha OLIMOKY M TAaKOr'o K€ IpaBa JIPyroro 4eloBeKa;

7) 3kos10rMYecKOe BOCIINTAHME:

OpUEHTalMell Ha NPUMEHEHUE MAaTEMAaTUUYECKUX 3HAHUM I PElIeHMs 3a]1ad
B 00JJaCTM COXPAHHOCTHU OKPYKaloOIIeH cpeabl, IUIAaHUPOBAHUSA TIOCTYNKOB U
OLIEHKM HX BO3MOXHBIX IIOCJIEICTBUN MJIsi OKpPY)KAIOIIEH Cpelbl, OCO3HAHUEM
IJI00AJIBHOIO XapaKTepa 3KOJOrMYECKUX MPOOJIEM U MyTEN UX PELIEHUS;

8) aganTanusi K M3MEHAIMUMCS YCJIOBHAM COLMAJIBHOW M NMPHUPOAHOH
cpeabl:

TOTOBHOCTBIO K JIEWCTBUSM B YCIOBUSAX HEOIPENEIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO AESATENbHOCTh, B TOM YHCIIE
YMEHUE YYUThCA y JAPYIUX JIOAEH, mpuoOpeTaTh B COBMECTHOM NESITENbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHILIMU U3 OMBITA JIPYTHUX;

HEOOXOAMMOCTBIO B (OPMHpPOBAaHMM HOBBIX 3HAHUW, B TOM 4YHCIIE
(GopMynupoBaTh UEH, OHATHUS, TUTIOTE3bl 00 OOBEKTAX U SIBICHUSAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HABaTh Je(QUUUTHI COOCTBEHHBIX 3HAaHUU U
KOMITIETEHTHOCTEMH, MJIaHUPOBAaTh CBOE PAa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaThb  CTPECCOBYIO  CUTYyallMl0, BOCIPUHUMATh
CTPECCOBYIO CHUTYalMI0 KaK BbBI3OB, TPEOYIOLIUHA KOHTPMEpP, KOPPEKTUPOBATH
OpPUHUMAEMble PEIICHUs W JAEUCTBUSA, (POPMYIHMpPOBATH M OLEHUBATH PUCKU U
HOCIEACTBUS, (POPMUPOBATH OIBIT.

METAIIPEAMETHBIE PE3YJ/IbTATDBI
Io3HaBare/ibHBbIC YHUBEPCAJIbHbIC YUeOHBIE 1eiiCTBUA

ba3zoBble jlornuecKkue 1eicTBUA:

e BBUIBJIATH U XapaKTEPHU30BATh CYLIECTBEHHBIE NMPU3HAKKM MATEMAaTUYECKUX
OOBEKTOB, TOHATHH, OTHOIIEHWH MEXAY MOHATUAMH, (HOPMYITHPOBATH
ONpENENICHUs]  INOHATHW, YCTAHABIMBATH  CYIIECTBEHHBIM  NPHU3HAK
Kjaccu(uKanuy, OCHOBaHUsS Jig OOOOIIEHHUS W CpPaBHEHUS, KPUTEPUU
IIPOBOAMMOIO aHAJIN34,

e BOCIpUHUMATh, (OPMYIHUPOBATH U  MPEoOpPa3OBBIBATh  CYKICHUS:
YTBEPAUTEIbHbIE U OTpULATENbHBIC, €IMHUYHBIEC, YacCTHbIE W OOIIHeE,
YCIIOBHBIE;



BBISIBJISITH ~ MAaTe€MaTUYECKME  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTuBopeurss B (akTax, [aHHBIX, HAONIOACHUSIX U YTBEPXKICHHSX,
npenjaraTb KpUTEpUu JUIsl BBISIBJICHUS] 3aKOHOMEPHOCTEN U TPOTUBOP CUNH;
JieNaTh BBIBOJABI C HCIIONB30BAHMEM 3aKOHOB JIOTMKH, JENYKTHBHBIX H
WHAYKTUBHBIX YMO3aKIIFOUEHHUM, YMO3aKIFOUCHHU 110 aHAJIOTUH;

pa3OupaTh J10Ka3aTelIbCTBA MATEMATHUYECKUX YTBEPKIECHUHN (MPSMbIE U OT
NPOTUBHOI'0), MPOBOJUTH CAMOCTOATEIBHO HECIIOKHBIE JI0KA3aTENbCTBA
MaTeMaTUYeCKuX (aKTOB, BBICTPAWBAaTh aAPryMEHTALMI0, MPHUBOJIUTH
IpUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIICHUS;
BBIOMpATh crnoco0 pemieHus y4yeOHOW 3aaaud (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIlICHUs, BBHIOMpATh Haubojee MOAXOMAUIMI ¢ ydérom
CaMOCTOSITEIBHO BBIJIEJIEHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/bCKHue J1eHCTBHA:

UCIIOJIb30BaTh BOMPOCH KaK HCCIICIO0BATCILCKHI HWHCTPYMEHT IO3HAHUS,
(bopMyIHpOBaTh BOIPOCH, (UKCHPYIOIIME MPOTHBOPEUYHE, IIPoOdIIeMy,
CaMOCTOSITCJIbHO ~ YCTAaHABIMBAaTh HMCKOMOE M JIaHHOE, (HhOPMHUPOBATH
THIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3UIINIO, MHEHHE,

NPOBOJUTh IO CaMOCTOSTEIBHO COCTaBJICHHOMY TIUIAHY HECIIOXHBIN
AKCTIICPUMEHT, HEOOIBIIIOE UCCIICIOBAHUE 10 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTEMaTUIECKOTO 00BEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKIY COOOM;
CaMOCTOSITEILHO (POPMYIHUPOBATH OOOOIIEHHS M BBIBOJBI MO pe3yjbTaTam
MPOBEIEHHOTO HAOJIOICHUS, HWCCIICIOBAaHMS, OIICHHBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 000OIICHHIA;

NPOTHO3UPOBATh BO3MOXKHOE pPa3BHUTHE IPOIECCa, a TAaKKE BBIIBHUTATh
IPE/ITOI0KEHHUS O €ro Pa3BUTHH B HOBBIX YCIIOBHSIX.

PabGora ¢ undpopmaumeii:

BBISIBIISITh HEJIOCTATOYHOCTh M M30BITOYHOCTh HMH(POpPMAIIMM, AHHBIX,
HEOOXOAMMBIX JIJISl PELICHUS 3a/1a4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3MPOBATh M HMHTEPIPETHPOBATH
uH(GOpPMAITUIO PA3TUYHBIX BUAOB U (OPM MPEICTABICHNUS,

BbIOWpaTh (OpMy MpEACTaBICHUS HHPOPMAUM U WIUIIOCTPUPOBATH
pelaeMble 3aJaud  CXeMaMH, JuarpaMMamH, HWHOM Trpapukod H HUX
KOMOWHAILIUSIMU;

OLICHUBATh HAASHKHOCTh HMH(POpPMALMK IO KPUTEPHSM, NPEII0KEHHBIM
yUUTENIEeM WIH CPOPMYITUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHUKATHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eCTBUS:

BOCIIPUHUMATH U (1)OpMy.HI/Ip0BaTB CYXKACHUA B COOTBECTCTBUH C YCIIOBUAMU
" OCJsIMHU 06HIGHI/IH, ACHO, TOYHO, I'PAMOTHO BbIpaXaTb CBOIO TOYKY 3PCHUA



B YCTHBIX U MHUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHUSI MO XOAY PEIICHUS
3a/1a4i, KOMMEHTHUPOBATh MOJIYUYCHHBIN pe3ybTar;

B X0JI¢ 0OCYXXJICHHS 3aJ1aBaTh BOIIPOCHI MO CYIIECTBY 00CYKTaeMOW TEMBI,
npoOJIeMbl, pelIaeMon 3a/1aud, BHICKA3bIBaTh UICH, HAIIEJIEHHbIE Ha TTOWCK
pElIEHUsl, COIMOCTABIATh CBOM CYXACHUS C CYXKICHUSIMU JPYrux
YYaCTHUKOB JHayiora, OOHApYyKWBaTh pa3iMuuMe W CXOJCTBO TO3UIIMH, B
KOppeKTHOU popMe popMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHUS,
MPEACTABIATh pe3yIabTaThI penieHus 3a/1a4u, AKCIIEPUMEHTA,
WCCIICIOBAHUS, TIPOEKTA, CAMOCTOSATEIHLHO BEIOMPATh (hOpMAT BHICTYIIICHUS
C yu€ToM 3aja4 Mpe3eHTallUh U OCOOEHHOCTEN ayAuTOPUH;

MMOHUMATh U UCIIOJIH30BaTh MPEUMYIIIECTBA KOMAaHIHONW M WHIUBUYyaIbHON
paboThI MPHU PEIICHUU YUEOHBIX MAaTEMATUYECKUX 3a/1a4;

NPUHUMATH 1I€1b COBMECTHOM NEATENbHOCTH, IUIAHUPOBATH OPTaHU3AIUIO
COBMECTHOU paboOThl, pacnpenensaTb BUAbI pPabOT, JIOroBapuBaThCH,
00CyXKIaTh IPOLIECC U pe3yibTar paboThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOJICH

y4acTBOBAaTb B TIpPyHNHoBbIX ¢opmax padboTel (00CyxkaeHus, OOMEH
MHEHHSIMU, MO3TOBBIE IITYPMbI U JPYTHE), BBHINOIHATH CBOIO YacTh PabOTHI
U KOOPAWMHUPOBATH CBOW JIEUCTBUA C JPYTMMH WIEHAMU KOMAaH]IbI,
OIICHMBATh KA4eCTBO CBOETO BKJAJa B OOMIMA TPOAYKT TIO KPHUTEPHUSM,
c(hopMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOICHUCTBUS.

PeryasiTuBHbIE YHUBeEPCAJIbHbIE YUeOHbIE 1eiiCTBUA

Camoopranusanus:

CaMOCTOSTENFHO COCTAaBJATH IUIaH, alTOPUTM pElIeHHs 3aAaud (WIH ero
4acTh), BBIOMpATh CHOCOO pelieHusi ¢ y4€TOM HMEIOIIUXCS PECypCcoB U
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTUPOBATb M KOPPEKTUPOBATH
BapUaHTHI PEIIEHUI C Y4ETOM HOBOM MH(POPMALIUH.

CﬁMOKOHTpOJIL, AMOIMOHAJIbLHBIN UHTE/JIEKT:

BJIAJETh CIIOCOOAMHU CaMOIIPOBEPKHU, CAMOKOHTPOJIS TIpoIiecca 1 pe3yibTara
pelIeHUs MaTEMaTUYECKOM 3a1a4u;

MpeABUIETh TPYAHOCTH, KOTOPbIE MOT'YT BOZHUKHYTh MPU PEIICHUH 3a]1auH,
BHOCUTH KOPPEKTHUBBI B JICSITEIILHOCTh HAa OCHOBE HOBBIX OOCTOSTEILCTB,
HaWJCHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTaTa JIEATEIbHOCTH MOCTABJICHHOMN 1IN U
YCJIOBUSIM, OOBSCHATH MPUYUHBI JOCTIKCHHUS WM HEIOCTWKECHHS LEJH,
HAXOJUTh OIINOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

HNPEIMETHBIE PE3YJIBTATDI



K kxoHmy oOydenmss B 7 KJacce OOYYAIOIIMICS IOJYYHT CICTYIOIIUE
IIPEAMETHBIE PE3YJIbTATHI:

Pacno3naBaTh M3ydeHHBIE TEOMETpUUECKUE (UTYpPBI, OMNPEACHsITh UX
B3aMMHOE pAacCIOJIOKEeHHE, H300pakaTh reomMeTpuyeckue (Urypbl, BBITIOIHATH
YEpTEXKHU MO YCIOBUIO 3adaud. M3MepsATh JMHEHHbIE W YIJIOBBIE BEJIMYMHBI.
PemaTe 3a1a4n Ha BEIYMCIIEHHE JIMH OTPE3KOB U BEJIUYWH YIJIOB.

Jlenath TpyOyrO OILIGHKY JIMHEHHBIX U VYIJOBBIX BEJIMYUH MPEIMETOB B
peaIbHON KU3HHU, Pa3MEPOB MNPHUPOAHBIX O00BEKTOB. Paznuyarh pasMepsl ATHX
00BEKTOB IO MOPSAIKY BEITUUYHUHBI.

CTpouTh 4epTEXKU K TEOMETPUUECKHUM 3a/1a4aM.

[Tonp30BaThCsd MNpHU3HAKAMU PABEHCTBA TPEYTrOJIbHUKOB, HCIOJIb30BATh
NPU3HAKKU U CBOWCTBA PABHOOEIPEHHBIX TPEYTOJILHUKOB TIPH PEIICHUH 3a/1a4.

[IpoBOANTE JTOTMYECKUE PACCYKIECHUS C UCIIOIb30BAHUEM T'€OMETPUUYECKUX
TEOPEM.

[Tonb30BaThCAd MNpPHU3HAKAMU PABEHCTBA NPSIMOYTOJIBHBIX TPEYTrOJIbHUKOB,
CBOWCTBOM  MEAHWaHbl, TMPOBEAEHHOW K  THUIOTEHY3€  MPAMOYTOJIbHOTO
TPEYTOJIbHUKA, B PEIICHUU F€OMETPUUECKHX 3a]1a4.

OnpenensTe NapamuiebHOCTh IPSIMBIX C TOMOIIBIO YTIIOB, KOTOpbIE 00pa3yeT
¢ HUMH cekymada. OnpeaensaTe NapauieIbHOCTh NPSMbBIX C TTOMOIIBIO PABEHCTBA
PACCTOSAHUM OT TOYEK OJHOM MPSIMOU 0 TOUEK APYTrOU MPSIMOM.

Pemate 3amaun Ha keTdaTtoi Oymare.

[IpoBOAUTH BHIYMCICHUSI U HAXOJUTh YHUCIOBbIE U OYKBEHHBIE 3HAYCHUS
JIJIOB B TEOMETPUYECKMX 3aJadyax C UCIOJb30BAHUEM CYMMBI  YIJIOB
TPEYroJbHUKOB ¥ MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IPHU
MIEPECEUCHUN JBYX NapajuICIbHBIX MNPAMBIX CeKylied. Pemare mnpakTthueckune
3aJ]a4M Ha HAXOXKJICHUE YTJIOB.

Bianerp moOHATHEM TE€OMETPUYECKOIO MECTa TOYEK. YMETh ONPEAEISTh
OMCCEKTPHCY YIJla U CEPEIUHHBIN NEPICHIUKYIISP K OTPE3KY KaK reOMETPUYECKHUE
MeCTa TOYEK.

@opMynUpOBaTh ONPEACICHUS OKPYKHOCTHM M Kpyra, XOpAbl U JHaMETpa
OKPY’KHOCTH, TIOJIb30BATHCSI NX CBOMCTBAMH. ¥ METh IPUMEHSThH 3TH CBOMCTBA MPHU
peLIeHUH 3a]a4.

Brnagerp moHsATHEM ONMCAHHOM OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ 1eHTp. llonb3oBarbecsi pakTamMu O TOM, YTO OUCCEKTPUCHI YTJIOB
TPEYTrOJIbHUKA TIEPECEKAIOTCA B OAHOM TOYKE, U O TOM, 4YTO CEpPEAUHHBIEC
MEPIICHAUKYJIIAPBI K CTOPOHAM TPEYTOJIbHUKA MTEPECEKAIOTCS B OJHOU TOUKE.

Bianers noHsiTHEM KacaTelbHOM K OKPYKHOCTH, IOJIB30BATHCS TEOPEMOM O
MEePIECHANKYIAPHOCTH KacaTeIbHOU U paguyca, MPOBEIEHHOIO K TOUKE KacCaHuUs.



[Tonb30BaThCA MPOCTEHIIMMHU I'€OMETPUYECKUMU HEPABEHCTBAMH, MOHUMATh
UX IIPAKTUYECKUN CMBICI.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKHUE TOCTPOEHUS C MOMOIIBIO [IUPKYIIS U
JIMHEUKMU.

K xonHmy oOyuenus B 8 KkJjacce OOy4arOUIUMHCSA TOMYYUT CIEAYIONINE
peIMETHbIE PE3yJIbTaThI:

PacniosHaBaTh OCHOBHBIE BHJbl YETHIPEXYTOJBHUKOB, UX 3JEMEHTHI,
N0JIb30BAaThCSl UX CBOWCTBAMM MPHU PELIEHUH F'€OMETPUUYECKUX 3a/1a4.

[IpuMeHsATh CBOMCTBAa TOYKM IEPECEUEHHUS] MEIHMAH TPEYrojibHUKa (LIEHTpa
MAacc) B pEIlIEHUH 3a/1ay.

Bnanerp noHsTHEM cpelHEN JMHUM TPEYrojbHUKA M Tpareuuu, IPUMEHATh
UX CBOWCTBA IpPU PELIEHUWU TeOMETpUYecKux 3aznad. Ilomb3oBaThcs TeopeMoit
Qajieca 1 TEOPEMOW O TIPOMOPLIMOHATIBHBIX OTPE3KaX, MPUMEHATh UX JUIsSl peLICHUS
NPAKTUYECKUX 3a]1a4.

[IpyuMeHATh npU3HAKK NOJ00US TPEYTOJbHUKOB B PEIICHUH IT'€OMETPUIECKUX
3a/1ay.

[Tonb3oBaTecss Teopemoir [ludaropa mmsg pemieHUss TE€OMETPUYECKUX U
npakTuyeckux 3aaad. CTpouTh MaTeMaTHYEeCKyl0 MOJENb B MPAKTUYECKUX
3a/1a4ax, CaMOCTOSITENIBHO J€JIaTh YEPTEK U HAXOUTh COOTBETCTBYIOIIME JITTUHBI.

Brnagerp DNOHATHMSMH CHHYyCa, KOCHMHYCa M TaHIE€HCa OCTPOro yria
IPSIMOYTOJILHOTO TpeyroibHUKa. [10ap30BaThCsl STUMU MOHATHSMH ISl PEIICHUS
NPAKTUYECKUX 3a]1a4.

Bbruucasate (pa3nuuHbIMU crioco0aMu) IUIOIIA/b TPEYroJIbHUKA U IIOLIAAH
MHOTOYTOJNBbHBIX  (uryp (momp3ysich, TA€ HEOOXOAMMO, KaJIbKYJISITOPOM).
[IpuMeHsTh oMyYeHHbIE YMEHUS B MPAKTHYECKUX 3a/1a4ax.

Bnagerp NOHATHSAMM BIHMCAaHHOTO M LEHTPAJIBHOIO yIJa, MCIOJIb30BAThH
TEOpPEMbI O BIUCAHHBIX YIJIaX, yriaxX MEXIy XOpJaMu (CEKYIIMMH) U YIiie MEXAY
KAacaTeIbHOM M XOPAOU NPH PEICHNH I'€OMETPUYECKUX 3a1a4.

Bnaners moHATHEM OMMCAHHOTO YETHIPEXYIOJbHUKA, MPUMEHSATh CBOMCTBA
OIKMCAHHOTO YETHIPEXYTOJIbHUKA MPU PELICHUH 3a/1a4.

[IpuMeHATh MOJIydeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTEMaTUYECKHE
MOJIENH JUISl 3a/1a4 PEAIbHOM JKU3HU U MPOBOJIUTH COOTBETCTBYIOLINE BHIYUCIICHUS
C MNpPUMEHEHUEM MOA00US U TPUTOHOMETPUM (MOIB3YACh, TIE HEOOXOIUMO,
KaJIbKYJISTOPOM).

K koHmy oOydenms B 9 kJacce OOYYalOIIMICS IOJYYHT CICTYIOIINE
peIMETHbIE PE3YyJIbTaThI:

3HaThb TPUTOHOMETpUYECKHE (YHKIMH OCTPBIX VYIJOB, HAXOAUTh C HX
IOMOIIIbIO PA3JIMYHbIE 3JEMEHTHl MPSIMOYI'OJBHOTO TPEYrojbHUKA («pelieHue



OPSIMOYTOJIBHBIX TPEYTOJBHUKOBY»). HaxoauTh (C MOMOIIBIO KAJIbKYJISATOPA) JIHHBI
U YIJIbl [Tl HETaOJIUYHbBIX 3HAYEHUH.

[Tonb3oBaThecs popMysiaMu MPUBENEHHUS 1 OCHOBHBIM TPUTOHOMETPUUECKUM
TOXKJIECTBOM JUIl HAXOXKJEHHUS COOTHOLIEHHH MEXIYy TPUTOHOMETPUUYECKUMU
BEITUYHHAMM.

Hcnonb3oBaTh TEOPEMBI CHHYCOB U KOCMHYCOB JJIsl HAXOXKJICHUS PA3TUYHbIX
AJIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYrOJIbHUKOBY»), MPUMEHATh HMX TMpHU
pELIEHNH T€OMETPUYECKUX 3a/1a4.

Bnagerp mosTHSAMH — mpeoOpa3oBaHHS — MOAOOMS, COOTBETCTBEHHBIX
3JIEMEHTOB MOoJ00HBIX Puryp. [1onp30BaThCsl CBOMCTBAMHU MOI00MST MPOU3BOJIBHBIX
buryp, ymeTb BBIUMCIATH JJWHBI W HAXOAWTh YIJIbl Y TMOAOOHBIX QUTYD.
[IpumeHsaTh, CcBOMCTBA MOAOOMS B MPAKTHUYECKUX 3aJadyaX. YMETh MNPHUBOIUTH
OpUMeEPbI TOJOOHBIX PUTYP B OKPY’KAOIIEM MHUPE.

[Tonb30BaThCs TEOPpEMAMU O MPOU3BEIEHUN OTPE3KOB XOPA, O MPOU3BEACHUU
OTPE3KOB CEKYIINX, O KBaAPaTe KacaTeIbHOM.

[Tonb30BaThCS BEKTOpAMH, MOHWMATh MX TEOMETPUYECKUM W (PU3UUECKHI
CMBICJI, NPUMEHATh HMX B PELIIEHUUM TIECOMETPUUYECKUX U (PU3NYECKHX 3ajad.
[IpuMeHsTh CKaJIIpHOE MPOU3BEICHUE BEKTOPOB ISl HAXOXKICHUSI ITTUH U YTJIOB.

ITonp30BaThC METOAOM KOOPAWHAT HA IUIOCKOCTH, HIPHUMEHSTh €ro B
PELIEHUH T€OMETPUUYECKUX U MTPAKTHUYECKHX 3a/1a4.

Bnaners NOHATHSMHU NMPAaBUIBHOIO MHOIOYTOJIbHHMKA, JJIUHBI OKPY>KHOCTH,
JUIMHBI IyTU OKPYXHOCTH U PaJMaHHON MEphl yria, YMETh BBIYUCIATH IJIOIIA/b
Kpyra u ero yactei. [I[puMeHsTh oy4YeHHbIE YMEHUS B IPAKTUYECKUX 3a/1auax.

Haxonute ocu (WM LEHTPBI) CUMMETPUM (UrYyp, TPUMEHSTH JABUKCHHS
IJIOCKOCTH B NMPOCTEHIINX CITyYasX.

[IprMeHATh MONYYEHHbIE 3HAHUA HA MPAKTUKE — CTPOUTh MATEMATUYECKHUE
MOJIEJIH JJISl 33/1a4 peajibHOW KU3HU U MPOBOAUTH COOTBETCTBYIOIIME BBIYHCICHUS
C TpPUMEHEHHEM IMOAO00MS M TPUTOHOMETPUYECKUX (YHKIMHA (TOJB3YSICh, TIE
HEO00XOUMO, KAJIbKYJISITOPOM ).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoanuyecrBo yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3/iesioB U TeM uugpoBbie
Ne ni/m P Konrpoabusie | Ilpakrnyeckue (1upp )
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThbI
pecypchl
[Ipocreitmue reomerpudeckue GUrypsl u
I/DI() cBoiicTBa. U3me epHI/Ie FeOMj")f I/I}"-IIZ:CKI/IX 14 bubamorera TIOK
’ p p https://m.edsoo.ru/7f415e2¢e
BEJINYNH
but6mmoreka [IOK
T 22 1
PEYTOIBHIKH https://m.edsoo.ru/7f415e2e
[TapannensHble npsiMbIe, CyMMa yTJIOB 14 | bu6muoteka [IOK
TPEYroJIbHUKa https://m.edsoo.ru/7f415e2e
OxkpyxHOCTb U Kpyr. ['eomeTpuueckue 14 | bubnmoreka [JOK
IIOCTPOCHUS https://m.edsoo.ru/7f415e2e
bubmuorexa [IOK
I 0006 i 4 1
OBTOPCHHUE, ODODIICHHC SHAHUU https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB 110 ITPOIT'PAMME 68 4 0




8 KUIIACC

KoanuyectBo yacos DJIEeKTPOHHBbIE
HanmeHnoBaHue pa3/iesioB U TeM nudposbie
Ne n/m P Konrpoabusie | IlpakTnyeckue (mupp )
NPorpamMMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypcsl
N bu6mmoreka [IOK
1 q 12 1
CTRIPEXYTOBHHIH https://m.edsoo.ru/7f417e18
Teopema daneca u TeopeMa o
2 MIPOMOPIIMOHANILHBIX OTPE3Kax, MOJ00HBIC 15 1 brbmorexa LIOK
porioph p » TIOX https://m.edsoo.ru/7f417e18
TPEYTrOJIbHUKHU
[Inomane. Haxoxaenue miomanein
3 Tpe OJfI)HI/IKOB u il/[HOFO OJfI;IHHBIX ¢bur 14 1 bubamorexa [IOK
peyr yr M https://m.edsoo.ru/7f417e18
[Tnomanu nonodHbIX puryp
4 Teopema Iudaropa u Hauana 10 | bubnnoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYT1uBl B OKpY’)KHOCTH. Brincanusle n
5 ONMCAaHHBIEC YETHIPEX YT OJIbHUKHU. 13 | bubnuoreka [IOK
Kacarenbnbie k okpyxHoctu. Kacanue https://m.edsoo.ru/7f417e18
OKpY>KHOCTEH
bu6mmoreka [IOK
1 i 4 1
6 OBTOPCHHE, 0000WICHHE SHAHM]] https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0




9 KIIACC

KoauuecTBo yacoB JJIeKTPOHHbIE
HanmenoBanue pa3iesioB 1 TeM undposbie
Ne n/m P Konrpoabusie | IIpakTHyeckue (mucpp )
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbI
pecypchbl
| Tpuronomerpus. Teopembl KOCHHYCOB 1 16 | bu6nmoreka [IOK
CHUHYCOB. PelieHne TpeyroibHIKOB https://m.edsoo.ru/7f41al2c
) [IpeobpazoBanue nogobust. Merpuueckue 10 | bubnuoreka [IOK
COOTHOLLIEHHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
but6mmoreka [IOK
3 B 12 1
CHTOPBI https://m.edsoo.ru/7f41al2c
4 JlexkapToBbI KOOPAMHATHI HA TNIOCKOCTH 9 1 bubmmorexa [IOK
p pA https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTONBHUKH. J{THHA
5 OIE) YKHOCTH U ILIIO y; b Kpyra g 8 Bubmmorexa LIOK
by H Hv pyre: https://m.edsoo.ru/7f41al2c
Brruncnenune miomanei
bu6mmoreka [IOK
6 6
JIBIKEHHS III0CKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpenwue, 060061IeHNE, CHCTEMaTU3alIUs 7 ) bubmuorexa [JOK
3HAaHUH https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 6 0







IHOYPOYHOE IIVTIAHUPOBAHUE

7 KIIACC
KonnyecrBo 4yacos DJIEeKTPOHHBIE
Ne Hara undgpoBbie
TeMma ypoka Koutpoabnbie | IlpakTnyeckue
n/n Bcero u3ydeHusi | oOpa3oBaTejbHbIE
padoThI padoThbI
pecypcbl
| [Ipocreiimne reomeTpudecKue | bu6nuoreka [IOK
00BEKTHI https://m.edsoo.ru/8866b724
2 MHOroyrojapHuK, J0MaHas 1 Bubmmorexa LIOK
4 ’ https://m.eds00.ru/8866¢bba
3 CMexxHbBIC U BEPTUKAJIBHBIE YIITbI 1 bubmmorexa OK
p yr https://m.edso00.ru/8866¢5c0
4 CMexXHbIE U BEpTUKAJIBHBIE YIIIbI 1 Bubmmorexa [IOK
P r https://m.edsoo.ru/8866c7be
5 CMeKHbIE U BepTUKAJIbHBIC YTJIbI 1
6 CMexXHBIC U BEPTUKAJIBHBIE YIITbI 1
7 CMeKHBIE U BEPTUKAJIBHBIE YIJIbI 1
8 CMeKHbIE U BEpTUKAIIbHBIC YTJIbI 1
H3mepenue IMHEHHBIX U YTIIOBBIX
9 BEJINYMH, BBIYUCIICHUE OTPE3KOB U 1
YTJI0B
H3mepeHue JIMHEUHBIX U YIJIOBBIX
10 BEJINYMH, BBIYUCIIEHUE OTPE3KOB U 1 bubmmorexa [IOK
’ P https://m.eds00.ru/8866c3ea
YTJIOB
N3mepenue JIMHEUHBIX U YIVIOBBIX
11 BEJIMYMH, BBIYUCIEHUE OTPE3KOB U 1

yTJIOB




H3MmepeHnne TMHENHBIX U YTIOBBIX

12 BEJINYMH, BBIYUCIIEHUE OTPE3KOB U
YTJIOB
[epumeTp u miomags Guryp,
13 COCTAaBJICHHBIX U3
PSIMOYTOJIBHUKOB
[lepumerp u momaas Guryp,
14 COCTaBJICHHBIX U3
MPSIMOYT OJIbHUKOB
[ToHsiTHE O paBHBIX TPEYTOJIbHUKAX
15 Y NIEPBUYHBIE [TPEACTABICHUS O bubamorexa [IOK
https://m.edsoo.ru/8866ce80
paBHBIX GUrypax
16 Tpu npusHaka paBeHCTBa bu6numorexa [IOK
TpEYroJIbLHUKOB https://m.edsoo.ru/8866d1fa
17 Tpu npu3HaKa paBeHCTBa bu6mmoreka [IOK
TPEYrOJIbLHUKOB https://m.edsoo.ru/8866d34e
18 Tpu npusHaka paBeHCTBa bu6mmoreka [IOK
TPEYrOJIbLHUKOB https://m.edsoo.ru/8866e01e
19 Tpu npu3zHaka paBeHCTBA
TPEYroJIbHUKOB
20 Tpu npusHaka paBeHCTBa
TPEYrOJIbHUKOB
)1 Tpu npu3HaKa paBeHCTBA bu6mmoreka [IOK
TPEYTOJILHUKOB https://m.edsoo.ru/8866e88e
2 [Ipu3Haku paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB
3 [Ipu3Haku paBeHCTBa

MIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB




CBOICTBO MeIHAHBI

but6mmoreka [IOK

24 HpﬂMOy_ljonMjoro TPEYTOILIIKA, https://m.edsoo.ru/8866e9ec
IPOBEIEHHON K TUIIOTEHY3€
CBOJCTBO M€TUaHBI
25 IIPSIMOYT'OJIBHOI'O TPEYTOJIbHUKA,
IIPOBEJEHHON K TUIIOTEHY3€
26 PaBHOGenpeHHbBIE U bubnuorexa LIOK
PaBHOCTOPOHHUE TPEYTOJILHUKHU https://m.edsoo.ru/8866d6fa
7 [Ipusnaku u cBoiicTBa bu6mmoreka [IOK
PaBHOOEIPEHHOTO TPEYTOJIbHUKA https://m.edso0.ru/8866d880
)% [Tpu3Haku u CBOMCTBA bu6mmoreka [JOK
paBHOOEIPEHHOTO TPEYrOJIbHUKA https://m.edsoo.1u/8866d880
29 [Ipu3Haku u cBOMCTBA bu6muoreka [IOK
paBHOOEPEHHOTO TPEYroJIbHUKA https://m.edsoo.ru/8866e26¢
30 HepageHctBa B reomerpun
31 HepasenctBa B reometpun bubmmorera [IOK
https://m.edsoo0.ru/8866e3a2
32 HepasencrtBa B reomerpun
33 HepaBeHnctBa B reometrpun
14 [IpssMOyTONBHBIN TPEYTOJIBHUK C bu6nuoreka [IOK
yriom B 30° https://m.edsoo.ru/8866eb22
35 [IpsiMOYTOJIBHBIN TPEYTOJIBHUK C
yriioMm B 30°
36 KonTponbhas paborta o teme bu6nuorexa [IOK
"TpeyrosnbHukn" https://m.edsoo.ru/8866ecbc
37 [lapannensHble MpsimMble, UX bubnuorexa LIOK
CBOMCTBA https://m.edsoo.ru/8866ef64
38 [Tarerit moctynat EBknuaa




39

Haxkpect nexamue,
COOTBETCTBCHHBIE U
OJTHOCTOPOHHHUE YTJIbI,
00pa3oBaHHBIE TP EPECEUCHUU
NapaJuICIbHBIX MPSAMBIX CEKYyILIEH

but6mmoreka [IOK
https://m.edso00.ru/8866f086

40

Haxkpecr nexamue,
COOTBETCTBEHHbBIE U
OJIHOCTOPOHHUE YTJIBI,
00pa3oBaHHBIE NIPH EPECEUCHUH
napajIeNIbHBIX MPSMBIX CEKYIIeH

41

Haxkpecr nexamue,
COOTBETCTBEHHbBIE U
OJIHOCTOPOHHUE YTJIBI,
00pa3oBaHHBIE TP EPECEUCHUU
napajiesIbHBIX MPSIMBIX CEKYLIeH

42

Hakpecr nexamue,
COOTBCTCTBCHHBIC U
OOHOCTOPOHHUC YI'JIbI,
00pa30BaHHbIE NPU NTEPECEUCHUN
NapaJuIeJIbHBIX MPSAMBIX CEKyILEen

43

Hakpecr nexamue,
COOTBCTCTBCHHBIC U
OJHOCTOPOHHHUE YTJIBbL,
00pa30BaHHbIE NP NEPECEUCHUN
NapauIeJIbHBIX MPSAMBIX CEKyILEn

bubmmoreka [IOK
https://m.edsoo0.ru/88661f3b0

44

[Ipu3Hak napaynenbHOCTH MPSAMBIX

yepes paBEHCTBO PACCTOSIHUN OT
TOYEK OJHOU IIPSIMOM 10 BTOPOU
NpSIMOU




[Tpu3Hak mapamiensHOCTU MPSIMBIX
yepe3 paBeHCTBO PACCTOSHUMN OT

3 TOYEK OJTHOM IPSIMOM 10 BTOPOH
npsIMOM
46 CymMma yriioB TpeyrojibHUKa buommorexa LOK
https://m.edso0o.ru/8866f630
47 CymMma yrioB TpeyrojibHUKa Bubmworexa LIOK
https://m.edsoo.ru/8866f8ba
48 Buemnue yrisl TpeyrojibHUKa bubmmorexa OK
https://m.edsoo.ru/8866fa5e
49 BuemHue yribl TpeyrojabHUKa
KoHTtposnbHas paboTa mo teme
50 "IlapamensHble MpsMbIe, CyMMa bubamorexa [HOK
" https://m.edso00.ru/8866febe
YIJI0B TPEYrOJIbHUKA
51 OKpy’»KHOCTb, XOpIbl U JUAMETP, UX bubmmorexa [LIOK
CBOMCTBA https://m.edsoo.ru/88670800
52 KacarenpHas K OKpy>KHOCTH bubmmorexa [IOK
https://m.edsoo.ru/88670e9a
53 OKpy’KHOCTb, BIIUCAHHAS B yroJl
54 OKpYXHOCTb, BIIUCAHHAS B yroJI
55 [Tonsarue o I'MT, npumenenue B bu6mmoreka [IOK
3aJa4dax https://m.edsoo.ru/8867013e
56 [Tonstue o I'MT, npuMmeHeHue B bu6mmoreka [IOK
3aJadax https://m.edsoo.ru/88670508
buccexrpuca u cepe1MHHBIN
57 NEPIEHIUKYISAP KaK
r€OMETPUUECKHE MECTa TOUEK
58 OKpy’>KHOCTB, OTIUCAHHAs OKOJIO bu6nuorexa [LIOK




TPEYrOJIbHUKA https://m.edsoo.1u/88670a62
59 OKpyXHOCTb, OTTUCAHHAST OKOJIO |
TPEYroJIbHUKA
60 OKpy»XHOCTb, BIMCaHHAs B | bu6mmoreka [IOK
TPEYroJIbLHUK https://m.edsoo.ru/8867103¢e
61 OKpy>KHOCTb, BIIMCAHHAs B |
TPEYrOJIbHUK
& [Ipocreimue 3a1aun Ha | bu6mmoreka [IOK
IIOCTPOEHHE https://m.edsoo0.ru/88671188
63 [Ipocreiimue 3a1aun Ha | bu6nmnoreka [IOK
IIOCTPOEHUE https://m.edsoo.ru/886712d2
Konrponsnas pabota o teme
64 "OKpY>KHOCTh H K 1 Bubmiorexa HOK
by pyT: ) https://m.edso0.ru/88671462
I'eoMeTpuueckue MoCTpoeHUS
[ToBTOpEeHME M 0000MIEHNE 3HAHUHT
65 OCHOBHBIX TTOHSITUH U METOJIOB 1 bubmmorexa [IOK
A https://m.eds00.ru/886715b6
Kypca 7 Kiacca
but6mmoreka [JOK
66 " 0 1
TOTOBA KOHTPOIbHA pabotd https://m.edsoo.ru/886716ec
[ToBTOpeHMe 1 0000IMIEHNE 3HAHUT
67 OCHOBHBIX IIOHSATHUI U METOI0B 1
Kypca 7 Kiiacca
[ToBTOpeHMe 1 0000IIIEHNE 3HAHUI
68 OCHOBHBIX IIOHSTUI U METOJIOB 1 bubmmorexa [IOK
A https://m.edsoo.ru/886719bc
Kypca 7 kJjiacca
OBUIEE KOJIMYECTBO YACOB I10 68
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8 KUIIACC

KoanuectBo yacoB JJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie | IlpakTHuyeckue
n/n Bcero U3yuyeHHsi | 00pa3oBaTeJIbHbIE
padoTbI padoTbI
pecypchbl
| [Tapanmenorpamm, ero Npu3HaKu U | bu6nmoreka [IOK
CBOWCTBA https://m.edsoo.ru/88671af2
) [Tapannenorpamm, ero Npu3Haku U 1 bu6mmoreka [IOK
CBOICTBA https://m.edsoo.ru/88671cal
3 [Tapannenorpamm, ero Npu3HaKu U ] bu6mmoreka [JOK
CBOWCTBA https://m.edsoo.ru/88671cal
YacTHble cnyyau napajieorpaMMoB
4 (mpsimo OJIZ;I/IK (F))MG KBa paT) 150. 1 bubmmorexa LOK
PAMOYT <, POMD, KBapat), hitps://m.edsoo.ru/8867 1 dea
MPU3HAKU U CBOWCTBA
YacTHbIe cyyan mapajuieorpaMMoB
5 (mpsimo onzzmc (I))M6 KBa, paT) ux 1 bubmorexa LIOK
PAOYT "> PONID, KBAAPAT). https://m.eds00.ru/88671£20
MIPU3HAKU U CBOMCTBA
YacTHble cydyan nmapauieaorpaMMoB
6 (mpsimo onflim( §M6 KBA, paT) 170'¢ 1 bubmmorexa [IOK
PAMOYTOIBHIK, POMD, KBaAPaL), https://m.eds00.ru/8867209¢
MPU3HAKU U CBOMCTBA
bubmmoreka [IOK
7 T 1
parietut https://m.edso0.ru/88672358
g PaBHOOOKas ¥ IPSMOYTOJIbHAS 1 bubmmorexa [LIOK
Tpamnenuu https://m.edsoo.ru/8867252¢
9 PaBHOOOKAS U TIPSIMOYTOJIbHAS | bu6mmoreka [IOK
Tpaleunu https://m.edsoo.ru/88672858
10 Meroa yaABOeHUsI MEIUaHbI 1 but6mmoreka [IOK




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

11 LlenTpasbHast cCUMMETPUS Bubmrorexa LIOK
https://m.edsoo.ru/88672b14

12 Konrponbnas pabora o Teme bu6nuorexa [IOK
"YeTplpEXyroabHUKN" https://m.edsoo.ru/88672c9a

13 Teopema daneca u Teopema o bu6mmoreka [JOK
MPONOPLUHUOHAIBHBIX OTPE3KAX https://m.edsoo.ru/8867337a

14 Cpennsis IMHUS TPEYroJIbHUKA bubmmorexa LIOK
https://m.edsoo.ru/88672e0c

15 Cpennss IMHUA TPEYroJIbHUKA Bubmmorexa LIOK
https://m.edsoo.ru/88672{38

16 Tpaneuus, e€ cpeaHsist TUHUS Bubmrorexa LIOK
https://m.edso0o0.ru/88672358

17 Tpanenusi, €€ cpeiHss JIUHUS bubmmorexa LOK
https://m.edso0.ru/88673064

18 [IponopiimoHanbHbIE OTPE3KU bubmmorexa [IOK
https://m.edsoo.ru/88673794

19 [IponopuyoHaibHBIE OTPE3KH bubmorexa LOK
https://m.edsoo0.ru/88673794

20 IlenTp Macc B TpEYrojbHUKE bubmmorexa LOK
https://m.edsoo.ru/886738fc

bu6nuoreka [IOK
21 Hozobibie TpeyrobHKit https://m.edsogru/S8673a78

” Tpu npuzHaka nog00us bu6nuorexa [IOK
TPEYroJIbHUKOB https://m.edsoo.ru/88673bae

3 Tpu npuszHakKa moaoous bu6nmoreka [IOK
TPEYTOJILHUKOB https://m.edsoo.ru/88673d52

24 Tpu npuzHaka nogo0us bubmmorexa [LIOK




TPEYroJbHUKOB

https://m.edsoo.ru/8867400e

Tpu npuzHaka moaoous

25
TPEYroJIbHUKOB
26 [TpumeHenne nog00us P peIICHUH
MPAKTHYECKHX 33724
7 KonTtponbHas paboTa mo Teme bu6nmoreka [IOK
"ITonoOHbIE TPEYTrOJBHUKN" https://m.edsoo.ru/8867445a
)3 CaolicTBa 1uIOIa e but6mmoreka [IOK
reoMeTpUIECKuX GUryp https://m.edsoo.ru/886745fe
29 @opMyIIbl 1)1 IUTOIIAIH bu6nmnoreka [IOK
TPEYroJbHUKA, apajuieorpaMmma https://m.edso0o.ru/88674860
30 @opMyiIbl 1)1 ILIOIIAN bu6nmorexa [IOK
TpEYrojJbHUKa, TapajuieorpaMmma https://m.edsoo.ru/88674a22
31 ®opMyIIbl AJIs IUTOIIAIN bu6nmoreka [IOK
TPEYroJbHUKA, IapajuieorpaMmma https://m.edsoo.ru/88674a22
1 @opMyJIbl 1)1 IUIOIIAH bu6nuorexa [IOK
TPEYroJabHUKA, apajljieIorpaMma https://m.edsoo.ru/88675288
13 dopMyITBI 1)1 TUTOIIAIHA bu6nmoreka [IOK
TpEYroJbHUKA, IapajuieorpaMmma https://m.edso0o.ru/8867542c
34 Brruucnenue miomaaei coxHbIX bubnuotexa [JOK
buryp https://m.eds00.1u/88674¢78
35 [Tnomanu ¢puryp Ha KIeT4aToOn bub6moreka [IOK
Oymare https://m.edso00.ru/8867473¢
36 [Tnomaau mogo0HBIX Guryp
37 [Tnomaau nogoOHbIX GUryp
13 3ajauu ¢ MPaKTUYECKUM bu6mmoreka [IOK

coJiepyKaHHEM

https://m.eds00.ru/88675558




19 3agauu ¢ NPaKTUYECKUM bubmuoreka [JOK
COZIEP)KAHUEM https://m.eds00.ru/88675684
40 Pentenue 3agad ¢ moMONIbI0 METOAA but6mmoreka [JOK
BCIIOMOTATENbHOM TUIOLIAIH https://m.edso00.ru/88674f90
41 Konrponbnas pabora o teme bubmmorexa [LIOK
"ITnomann" https://m.edso0.ru/8867579c¢
4 Teopema [udaropa u eé bu6nuorexa [LIOK
IIPUMEHEHNE https://m.edsoo.ru/88675918
43 Teopema Iudaropa u eé bu6muoreka [IOK
MPUMEHEHUE https://m.eds00.ru/88675918
m Teopema Iludaropa u eé bubnuorexa [LIOK
IIPUMEHEHNE https://m.edsoo.ru/88675abc
45 Teopema Iudaropa u eé
MIPUMEHEHUE
46 Teopema Iludaropa u e€
MpUMEHEHUE
OrnpeneneHne TPUrOHOMETPUIECKUX
KIIMI OCTPOro yria
47 S y:Mg OJ'IBHIZ)FO Tyre OJIbHUKA bubmmorexa [IOK
PAMOYT peyr ’ https://m.edsoo.ru/88675d32
TPUTOHOMETPUYECKHUE COOTHOUICHUS
B MIPSIMOYTOJILHOM TPEYTOJIbHUKE
43 OCHOBHOE TPUTOHOMETPHUECKOE bu6mmoreka [JOK
TOXKIIECTBO https://m.edsoo.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUYECKOE
TOKJECTBO
50 OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO
51 KonTponbHas pabota no teme bu6mmoreka [IOK




"Teopema Iludaropa u Hauana

https://m.edsoo.ru/8al1407e8

TPUTrOHOMETPUU"
50 BrnucanHbie U LIEHTpaIbHBIE YTJIbI, bu6mmoreka [IOK
YIOJI MKy KacaTeJIbHOM U XOpJIOH https://m.edsoo.ru/8a1415b2
53 Brnrcannbie U EHTpalIbHbIE YTJIbI, bubmmorexa [LIOK
YTOJI MEXY KacaTeJIbHOM U XOpAoH https://m.edsoo.ru/8a141940
54 BrnucaHnHbie U LIEHTpaIbHBIE YTJIbI, bu6mmoreka [IOK
YTOJI MKy KacaTeJIbHOM U XOpJIOH https://m.edsoo.ru/8al141b34
55 VYTiel MEeXAY XOpJIaMU U CEKYIIUMHU
56 VYTIIB1 MEXTY XOpAaMHU U CEKYIIIUMH
Brcannsie u onucaHHbie
57 YETHIPEXYTOJILHUKU, UX TPU3HAKHU U bubmmorexa [IOK
. pexyr ’ p https://m.edsoo.ru/8a140f86
CBONCTBa
Briucanusie 1 onucaHHbIe
58 YETHIPEXYTOIBHUKH, UX MPU3HAKH U bubmorexa HOK
PIpexyr X TP hitps://m.edsoo.ru/8al416d4
CBOICTBa
BrincanHbie 1 onrcaHHbIE
59 YETBIPEXYTOJIbBHUKH, UX IIPU3HAKU U Bubmmorexa LIOK
PIPeXT > 1P https://m.edsoo.ruw/8a1416d4
CBOIiCTBa
IIpumeHeHne CBOMCTB BIMCAHHBIX U
60 ONMCAHHBIX YETHIPEXYTOJBbHUKOB IIPH
pEIIeHUH T€OMETPUUYECKUX 3a/1a4
[IpuMeHeHnre CBOMCTB BOMCAHHBIX U
61 OTNMCAHHBIX YETHIPEXYTOJIbHUKOB TIPH
pEIIeHUU TEOMETPUUYECKUX 3a/1a
& B3auMHOe pacmonoKeHue 1Byx bu6mmoreka [IOK
OKPYXHOCTEH, 0011I1e KacaTeabHbIe https://m.edsoo.ru/8al1410a8
63 Kacanue okpyxHOCTEH bubnuorexa [JOK




https://m.edsoo.ru/8al410a8

KoHnTtponbHas paboTa o teme "YTribl

64 B OKPY>KHOCTHU. BriucauHbie u 1 brbmrorexa HOK
by ' " https://m.edsoo.ru/8al41c88
ONMUCAHHBIC YETHIPEX YT OJIbHUKU
[loBTOpEHME OCHOBHBIX MMOHATUN U
65 METOIOB KYpCOB 7 U 8 KJI1aCCOB 1 Bubmuorexa HHOK
#10B KYP . ’ https://m.edsoo.ru/8al41ddc
0000111eH1E 3HAHUIT
[loBTOpEHNE OCHOBHBIX MOHSATUN U
66 METOJ0B KypcoB 7 U 8 KJIaCCOB 1 Bubmaorexa LOK
g P . ’ https://m.edsoo.ru/8al4lefe
0000111eH1E 3HAHNI
but6mmoreka [IOK
67 Hrorosas xkouTpoOILHAS padoTa 1
TOTOBas KOHTPOILHAA P T https://m.edsoo.ru/8al142368
[ToBTOpEHME OCHOBHBIX MOHSATUN U
68 METOA0B KYpPCOB 7 U 8 KJIaCCOB 1 Bubmiorexa OK
A P . ’ https://m.edsoo.ru/8al420ac
00001IeH1E 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KIIACC

KounyecTBo 4acos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie | IlpakTHueckue
n/n Bceero H3yuyeHHusi | o0pa3oBaTeJIbHbIE
padoThI padoTbI
pecypcsl
| OrnpeneneHue TPUroHOMETPUIECKHUX | bubnmoreka [JOK
¢bynkumii yraos ot 0° 1o 180° https://m.edsoo.ru/8al424bc
2 @opMyIIbl IPUBEACHUS 1
bu6nunorexa LIOK
3 T 1
cOpeMa KOCHHyCoB https://m.edsoo.ru/8al14336¢
4 Teopema KOCUHYCOB 1
bubmuorexa [IOK
T 1
> cOpeMa KOCHHYCOB https://m.edsoo.ru/8al42d5e
bubmuorexa [IOK
6 T 1
copeMa CHHycos https://m.edsoo.ru/8al42e8a
Teopema cuHyCcOB 1
8 Teopema cuHycoB 1
9 Haxoxnenue 1invH CTOpoH U | bubnuorexa [IOK
BEJINYUH YIJIOB TPEYrOJIbHUKOB https://m.edsoo.ru/8a1430b0
bu6mmoreka [IOK
10 Pemuenue TpeyronsHUKOB ! https://m.edsoo.ru/8al42ac0
11 Pewenue TpeyroapsHUKOB 1 bubmmorexa [IOK
peyr https://m.edsoo.ru/8al42ac0
bu6numorexa [IOK
12 Pewmenne tpeyro 0 1
HICHHE TPEYTOTLHHIKOB https://m.edsoo.ru/8al42ac0
13 Pemenue TpeyroabHUKOB 1 bubmmorera HOK

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




HpaKTI/I‘leCKOC IMPUMCHCHUC TCOPEM

bu6mmoreka [IOK

14 CHUHYCOB U KOCHUHYCOB https://m.edsoo.ru/8al42c3c
15 IIpakTrueckoe NpUMEHEHHE TEOPEM
CHHYCOB ¥ KOCUHYCOB
16 KonrponsHas pabora o teme bubnnorexa [IOK
"Pemienue TpeyroabHUKOB" https://m.edsoo.ru/8a14392a
bu6mmoreka LIOK
17 [lonsitue o npeodpa3zoBaHUU O100US hitps://m.cdsoo.ru/8al43ab0
18 COOTBETCTBEHHBIE DJIEMEHTHI bu6nuorexa [IOK
MoI00HBIX (HUTYD https://m.edsoo.ru/8al43de4
19 COOTBETCTBEHHBIE DJICMEHTBI
noJ00HBIX Uryp
Teopema o Mpon3BeIEeHNN OTPE3KOB
20 XOpA, TeOpeMa O MPOU3BEICHUN bubnnorexa [IOK
OTPE3KOB CEKYIINX, TEOpEMA O https://m.edsoo.ru/8al14406e
KBaJpaTe KacaTeJIbHOU
Teopema o pon3BeIeHNN OTPE3KOB
)1 XOpA, TeOpeMa O MPOU3BEACHUN bubnnorexa [IOK
OTPE3KOB CEKYIIUX, TEOpEMA O https://m.edsoo.ru/8al441a4
KBaJlpaTe KacaTeJlbHOU
Teopema o pon3BeIeHNN OTPE3KOB
” XOpA, TeOpeMa O IPOU3BENCHUN bubnnorexa [IOK
OTPE3KOB CEKYIIUX, TEOpEMA O https://m.edsoo.ru/8al442da
KBaJlpaTe KacaTeJIbHOU
3 [IpumeHeHne TeopeM B pelIeHUH bub6mmorexa [IOK
reOMETPUYECKUX 3a7a4 https://m.edsoo.ru/8a143f06
24 IIpuMeHeHne TeOpeM B peLIEHUH bubmmorexa [IOK

reOMETPUICCKUX 3aaa4d

https://m.edsoo.ru/8al1443fc




[TpumeHeHne TeopeM B pelIeHun

bu6mmoreka [IOK

25
reOMETPUYECKUX 3a1a4 https://m.edsoo.ru/8a144578
KonTponbHas pabota no teme
26 "TIpeoOpa3oBanue moaoousl. bu6nuorexa [IOK
Mertpurueckre COOTHOLIEHUS B https://m.edsoo.ru/8al447a8
OKpy>kHOCTH"
OrnpeneneHne BEKTOPOB.
27 OU3NYECKUI U TEOMETPUUECKHI bubmorexa LOK
B https://m.edsoo.ru/8a144960
CMBICJI BEKTOPOB
)3 CiioxeHue ¥ BBIUUTAHUE BEKTOPOB, bubnmoreka [JOK
YMHOY>E€HHUE BEKTOPA Ha YUCIIO https://m.edsoo.ru/8al44a8c
29 CrioxeHue ¥ BRIUUTAHUE BEKTOPOB, bubnnorexa [JOK
YMHO>EHHE BEKTOPA Ha YUCIIO https://m.edsoo.ru/8a144d52
30 CrioxeHue ¥ BBIUUTAHUE BEKTOPOB,
YMHO>KE€HHE BEKTOpA Ha YHUCIIO
31 Pa3noxenue BekTOpa 1o 1ByM
HEKOJUTMHEAPHBIM BEKTOpaM
bubmuorexa [IOK
32 Koopaunatsl BexkTopa
PA P https://m.edsoo.ru/8al44fbe
CxkansipHO€ MMPOU3BEICHUE BEKTOPOB,
33 €ro IpUMEHEHHNE I HaXO0XKIECHUSI bubmorexa OK
P https://m.edsoo.ru/8a14539¢
JUTUH U YTJIOB
CxkansipHO€ MPOU3BE/IEHUE BEKTOPOB,
34 €ro I iMeHeII;I/Ie JI1 HAXO0XK eHI/IIZ{ bubamorera LOK
p A A https://m.edsoo.ru/8a14550e
JUTUH U YTJIOB
35 Penrenue 3aa4u ¢ moMons0 bubmuorexa [JOK
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Pemenue 3amay ¢ TOMOIIBIO butmmoreka [JOK




BCKTOPOB

https://m.edsoo.ru/8al1458c4

IIpumeHeHne BEKTOPOB ISl peIEeHUs

37
3a1a4d GU3NKU
13 Konrponbnas padora o Teme bu6nmoreka [IOK
"BekTops" https://m.edsoo.ru/8a145b08
39 JlexapTOBBI KOOPAMHATHI TOUEK Ha
TJIOCKOCTH
. bubnmoreka [JOK
40 YpaBHeHue NpsMoii https://m.edsoo.ru/8al45c48
41 YpaBHeHue NpamMoit
bu6mmoreka [IOK
42 YPABHEHHE OKPYXKHOCTH https://m.edsoo.ru/8al4635a
43 Koopaunatsl Touek nepecevyeHus bu6mmoreka [IOK
OKPY>KHOCTH U IPSIMOM https://m.edsoo.ru/8a146620
Meron KoOpAMHAT NPH PELIEHUN
44 FeOMETPUYECKHUX 3a/1ad,
MPaKTUYECKUX 3a/1a4
Meroa KoopAMHAT NpU PELICHUN
45 r€OMETPUUYECKHX 3a/1aY,
MPaKTUYECKUX 3a/1a4
Meron KOOpAMHAT IPU PELICHUN
46 reoOMEeTPUYECKUX 3a/ad,
MPaKTUYECKUX 3a/1a4
KonTtponbHas paboTa mo teme
47 "JlexkapTOBbI KOOPIMHATHI Ha bubamorera LOK
" https://m.edsoo.ru/8al46e0e
MJIOCKOCTH
43 [IpaBuiabHBIE MHOTOYTOJIBHUKH, bubnmoreka [JOK

BBIYHCJICHHUE UX DJICMCHTOB

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




bubmuorexa [IOK

49 q .
ucio . Jliusa okpyxHoCTH https://m.edsoo.ru/8al1472c8
bu6mmoreka [IOK
Yy .
>0 Meno . JlmHa OKpyKHOCTH https://m.edsoo.ru/8al4714c
51 JnHa 1yru OKpy>KHOCTH
bubmuorexa [IOK
52 P
afuatiHai Mepa yria https://m.edsoo.ru/8al4714c
bu6mmoreka LIOK
53 I
ORI KpyTa, CEKTOpa, CerMetta https:/m.eds0o.ru/8a147426
bu6nuorexa LIOK
>4 Hnomans kpyra, cexropa, cerventa https://m.eds00.ru/8a147750
bubmmoreka [JOK
55 IInoma, a, CEKTOpa, CErMEHTa
HIa/tb Kpyra, CeKTopa, CerMent https://m.edsoo.ru/8a147750
56 IlousiTve 0 ABMKEHUH INIOCKOCTHU bubmmorexa [OK
A https://m.edsoo.ru/8al47c82
57 [TapamiensHBII HEPEHOC, TOBOPOT Bubmaorexa IIOK
P p ’ p https://m.edsoo.ru/8al47f16
58 [TapannensHBII IEpEHOC, TTOBOPOT Bubmorexa OK
p PEHOC, TIOBOP hitps:/m.eds0o.ru/8al47f16
59 [TapanienpHblii NEPEHOC, TOBOPOT
60 [TapannenbHbIN IEpEHOC, TOBOPOT
61 [IpumeHeHue ABM>KEHUHN Tpu bub6mmorexa LIOK
pelIeHuH 3a1a4 https://m.edsoo.ru/8al1480e2
Konrponsnas pabora no temam
62 "[IpaBUNbHBIE MHOTOYTOJIbHUKHU.
OKpYKHOCTb. JIBUKEHHUS TIIOCKOCTH"
63 [ToBTOpenue, o600IIEHNE, bu6numorexa [IOK

cucreMarusanus 3HaHui. Msmepenue

https://m.edsoo.ru/8al148524




Te€OMETPHUECKUX BEIUYMH.
TpeyroapHuKu

64

[ToBTOpeHme, 06001ICHNE,
cucTeMaTH3alus 3HAHUI.
[lapannensHble U EPIICHUKYISIPHBIE
MpsIMbIC

bu6nmoreka [IOK
https://m.edsoo.ru/8a148650

65

[ToBTOpenwme, o600IIEeH E,
cucTeMaTH3aIus 3HAHUI.
OKpy’>KHOCTb U KpYT.
['eomeTprueckre NOCTpOCHUS. YTJIb
B OKPY>KHOCTH

66

67

[ToBTOpenue, o600IIEHNE,
cucTeMaTu3anys 3Hanuii. Bmucanubeie
Y OMHMCaHHBIE OKPYKHOCTHU
MHOT'OYTOJIbHUKOB

HToroBast KOHTpOJBHAs paboTa

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

68

[ToBTOpenwue, 06061IEHNE,
CHCTEMATH3AIHs 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

68







INPOBEPAEMBIE TPEBOBAHMS K PE3YJIBTATAM OCBOEHMUSA
OCHOBHOMI OBPA30BATEJIbHON ITPOI'PAMMBI

7 KIIACC
Kon "
IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI OCBOCHUS OCHOBHOI
NpoBepsieMOro .
o0pa3oBaTe/IbHOW NMPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHUA
pe3yJabTara
6 ['eomeTtpus
Pacrio3naBaTh M3y4eHHBIE T€OMETPUYECKUE (UTYPHI, OMPEACISATh UX
B3aMMHOE PpACIOJIOKEHHE, H300pakaTh TeOoMeTpHuecKue (UTypBHI,
6.1 BBINIOJIHATh YEPTEKU IO YCJIOBHUIO 3ajaud. M3MepATh JHMHEHHbIE U
YIJIOBbIE BEJIMYUHBL. PemaTe 3a1aun Ha BBIYMCICHUE JIMH OTPE3KOB U
BEJINYUH YIJIOB
Henate rpyOyIo OIEHKY JIMHEWHBIX M YTJIOBBIX BEJIMYUH MPEIMETOB B
6.2 peasbHOM KHU3HU, pa3MEpPOB TMPUPOJIHBIX O0O0BEKTOB. PaznuuaTh
pa3Mepbl ITUX 0OBEKTOB MO MOPSAKY BEJIMUUHBI
6.3 CTpouTh UepTEKH K TECOMETPUUECKHUM 3a]ja4am
[lonb30BaThCs MpU3HAKAMH PABEHCTBA TPEYTOJbHUKOB, UCIOIb30BAThH
6.4 MPU3HAKU U CBOMCTBA PABHOOEAPEHHBIX TPEYTrOJIBHUKOB MPU PEIICHUN
3a1a4
6.5 [IpoBonuTh  JOTMYECKHE  PACCYXKIEHHS C  HCIOJb30BaHUEM
' F€OMETPUUYECKUX TEOPEM
[Tonb3oBatbes MIpU3HAKaMU paBeHCTBA MPSIMOYTOJIBHBIX
6.6 TPEYTrOJIbHUKOB, CBOMCTBOM MEAHMAaHbl, MPOBEAEHHON K TUIOTEHY3E
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIICHIH T€OMETPUIECKUX 33724
OmnpenensiTe NapauieIbHOCTh NMPSAMBIX C IOMOIIBIO YIJIOB, KOTOpBIE
6.7 obpasyer ¢ HuMH cekymas. OnpenensTh NapajiebHOCTh MPSIMBIX C
. IIOMOILBIO PABEHCTBA PACCTOSAHUM OT TOYEK OJHOM IPSAMOHM IO TOYEK
JIpYyrou npsamou
6.8 Pemats 3amaun Ha kiieTyatoi Oymare
69 [IpoBoANTHL BBIUMCIACHUS M HAXOAUTh YHUCIOBblE U OYKBEHHbIE

3HAYCHHA YIJIOB B TCOMCTPHYCCKUX 3aJadax C MCIIOJIb30BAHUCM




CYMMBbI YIJIOB TPEYrOJIbHUKOB U MHOTOYT'OJIbHHKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX TIPH TEPECEUCHUM [BYX IMapaJUICNbHBIX MPSIMBIX

ceKymeﬁ. Pemats MPAKTUYCCKUEC 3aJa4i Ha HAXOXKIACHUC YIJIOB

BJIaIIGTB IOHATHUEM TCOMETPUUCCKOTO MECTa TOYCK. YMmeTh

6.10 onpeneisaTh OUCCEKTPUCY yIIa M CEepeAHHHBIA TNMEepPHEeHIUKYIp K
OTpE3Ky KaK FreOMETPUYECKHE MECTA TOUEK
@opMynHpOBaTh OMPEICICHUS OKPYKHOCTH M Kpyra, XOpIbl U
6.11 JMaMeTpa OKPYXHOCTH, II0Jb30BAaThCsl MUX CBOMCTBAaMU. YMETh
MPUMEHSITh 3TH CBOWCTBA MIPU PEILICHUH 33124
Bnanerp moHATHEM OINMCAaHHOW OKOJIO TPEYrojibHUKAa OKPY)KHOCTH,
yMeTb HaxouTh €€ 1neHrp. I[lonb3oBatbes (akTamMu O TOM, 4YTO
6.12 OMCCEKTPHUCHI YTIIOB TPEYTrOJIbHUKA TIEPECEKAOTCS B OJTHOM TOYKE, U O
TOM, YTO CEpPEIHMHHBbIE NEPIEHIUKYISAPHl K CTOPOHAM TPEYroJbHHUKA
MEPECEKAIOTCA B OJTHOM TOUKE
Brnagers mOHATHEM KacaTeNIbHOW K OKDPYXKHOCTH, II0JIb30BaThCS
6.13 TEOPEMOM O MEepNeHIUKYISIPHOCTH KacaTeabHOM U pajauyca,
IIPOBEJEHHOTO K TOUKE KacaHMsI
6.14 [lonp30BaTbCs MPOCTEHIIMMU T€OMETPUYECKUMHU HEPaBEHCTBAMU,
' MOHUMATh UX MPAKTUUECKUI CMBICI
6.15 [IpoBOANTH OCHOBHBIE T'€OMETPHUYECKHE IOCTPOEHUS C MOMOUIbIO
. UUPKYJIA U JIMHEHKHU
8 KUIACC
Kon .
IIpoBepsiemble npeaMeTHBbIE Pe3yJIbTAThI OCBOCHHS OCHOBHOM
NpoBepPsIeMOro .
o0pa3oBaTe/IbHOW NMPOrpaMMbl OCHOBHOI'O 00111er0 00pa30BaHUA
pe3yJibTarTa
6 I'eomeTpus
61 Pacrio3HaBaTh OCHOBHBIE BHJIbI UYETBIPEXYTOJLHUKOB, UX 3JEMEHTHI,
' M0JIb30BaTHCS X CBOMCTBAMU MPHU PELICHUN N'€OMETPUUECKUX 3a]1a4
6.2 [IpuMeHATh CBOMCTBAa TOYKM NEPECEUEHHs] MEAMaH TpPEeyroJbHUKa
' (eHTpa Macc) B pelIeHUH 3a1a4
63 Bnanerp mnoHsATHEM cpeAHEW JIMHUM TPEYrojbHUKAa M Tpamenuw,

IIPUMEHATh HUX CBOWCTBA IIPU PELICHUMM TI'E€OMETPUYECKUX 3aJad.




[Tonws3oBaThea Teopemoit dasieca U TEOPEMON O MPONOPLIMOHATBHBIX

OTpPE3Kax, MPUMECHATL UX NJI PCIICHUSA MPAKTUYCCKUX 3a1a4

6.4

[lpumeHsTh TpU3HAKH TOMOOMS  TPEYroJbHUKOB B  PEHICHUU

rCOMCTPHUICCKUX 3aaa4

6.5

[Tonw3oBatbcst Teopemoit [ludaropa st penieHns TeoMeTpHYECKUX U
IpaKTHYECKUX 3amad. CTpouTh MaTEMATHYECKYI0 MOJEIb B
IIPAKTUYECKUX 3a/layaX, CaMOCTOSATENIBHO JENIaTh YEPTEK U HAXOLUTh

COOTBCTCTBYIOIIHC TJINHBI

6.6

Brnagete moHATHSAME CHUHYCa, KOCHHYCAa M TaHI€HCAa OCTPOrO yIJja
MPSIMOYTOJIBHOTO TpeyrojbHuKa. lloap30BaThCs STUMHU MOHATHIMHU

JJI1 pCHICHUA MTPAKTUUCCKUX 3aJ1a4d

6.7

Boruucnate  (pa3nuuHbIME  criOCOOaMM) TUIOMIAAL TPEYrOJbHUKA U
IUIOMIAIM  MHOTOYTOJBHBIX (QUryp (TONB3YsCh, TIAe HEOOXOAMMO,
KaJIbKyIsATOpoM). [IpuMEHSATh MOJIydeHHBIE YMEHHSI B MPAKTHUECKUX

3aJadax

6.8

BrnaneTs MOHATHSAMEU BIMCAHHOT'O U LIEHTPAIBHOTO YTIJjla, UCTIOIb30BaTh
TEOpPEMBbI O BIIMCAHHBIX YIVIAX, YIiaX MEXIy XOpJAaMH (CEeKyIUMH) U
yrie MexJy KacaTeJbHOW M XOpAOH NpH peleHUH I'e€OMETPUYECKUX

3a1a4

6.9

B.]'Ia}IeTB IIOHATHUEM OIIMCAHHOI'O quI)IpéXYFOJ'H)HI/IKa, MMPUMCHATH

CBOMCTBA OIIMCAHHOI'O YETBIPEXYTIOJIbHUKA IIPU PELICHUU 3a]1a4

6.10

[IpyuMeHsATH MONyYEHHBIE 3HAHUS HA [PAKTUKE — CTPOUTH
MaTeMaTUYECKUE MOJENH Ui 3a7ay pPeajbHOM JKM3HU U MPOBOJIUTH
COOTBETCTBYIOIIME BBIYUCICHUS C MNPUMEHEHHEM Toao0us U

TPUTOHOMCTPHUU (HOJ'IBByHCL, rac HCO6XO,Z[I/IMO, KaJ'ILKy.]'IHTOPOM)

9 KJIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI OCBOEHUS OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpaMMbI OCHOBHOTI'0 00111€er0 00pa30BaHUs

6

I'eomerpus

6.1

3HaThL TPUTOHOMETPUUICCKUC q)YHKI_II/II/I OCTPLBIX YI'JIOB, HAXOAUTH C HUX

MNOMOIIBIO PA3JIMYHBIC JBJIEMCHTBI MPAMOYI'OJIBHOTIO TpPCYTOJIbHUKA




(«pemieHre  MPSAMOYTOJBHBIX  TPEYrOJbHHMKOB»). Haxomuts  (c

IIOMOIIBIO KaJ'IBKyJIHTOpa) JJIMHBI 1 YTJIbI JJIA HETAOIMYHBIX 3HAYECHUH

6.2

ITonp30BaThCs (bOpMy.]'IaMI/I MPUBCACHU nu OCHOBHBIM
TPUTOHOMECTPHYCCKUM TOXKIACCTBOM [JII HaAXOXICHUA COOTHOIIICHUM

MCXKAY TPUTOHOMETPUUCCKUMHU BCINYNHAMU

6.3

Hcnons30BaTh TCOPEMbI CHHYCOB MW KOCHUHYCOB [JId HaAXOXICHUA
Pa3jIMUHbIX 3JICMCHTOB TPCYI'OJIbHHUKA («pemeHne TPGYFOHBHI/IKOB»),

MPUMEHSITh UX MPU PEeUICHUH FT€OMETPUUECKHX 3a]a4

6.4

Brnaners moHsATHSAMEH TpeoOpa3oBaHUS TOJOOMS, COOTBETCTBEHHBIX
3JIeMEHTOB MMOJI00HBIX ¢uryp. Ilomp3oBaThCcsi CBOWCTBAMM MOA0OHS
IPOU3BOJIBHBIX (PUIYp, YMETh BBIYUCIATH JUIMHBI U HAXOAWUTH YIJIBI Y
nmoao0HbIX Quryp. IIpuMeHsTh CBOWCTBA MOAOOUS B MPAKTHYECKUX
3ajayaXx. YMeTb TNPUBOAMTH MpPHUMEpPhl MOAOOHBIX (uUryp B

OKpYXarolleM MUpe

6.5

ITonp30BaThCs TeOpeMaMH O TMPOU3BCACHUHU OTPE3KOB XOpA, O

IMPOU3BCACHUHN OTPE3KOB CCKYIIUX, O KBaApaTe KacaTelIbHOM

6.6

IToms30BaThCA BCKTOpaMH, IIOHUMATb HUX FGOMeTpI/I‘-IeCKI/Iﬁ n
(I)I/IBI/I‘{CCKI/Iﬁ CMBICJI, IIPUMCHATL UX B PCHICHUHU TCOMCTPHUYCCKUX U
CI)I/ISI/I‘IGCKI/IX 3ajJa4. HpHMCHHTL CKaJIIpHOC HPOU3BCIACHHUEC BCKTOPOB

JUUIST HAXOXKICHUS JUTHH U YTIIOB

6.7

ITonms30BaThCA MCTOAOM KOOpAMHAT Ha IIOCKOCTHU, NPUMCHATH €r0o B

pCIICHUU TCOMCTPUYCCKUX U MMPAKTHUYCCKUX 3ada4

6.8

Bnagerp NOHATHAMHM  TPAaBUIBHOTO  MHOTOYIOJBHMKA,  JUIMHBI
OKPY’KHOCTH, [UIMHBI AYI'M OKPYKHOCTH W pPaJUaHHON Mephl yria,
YMETh BBIUHCIATH IUIOMAJAb Kpyra M ero 4acred. IIpumensarts

MOJIYYCHHBIC YMCHUA B IPAKTUYCCKUX 3aJadax

6.9

Haxoautb ocu Uiy LEHTPBI CUMMETpUH QUTYD, IPUMEHSTH JTBUKCHHUS

IUIOCKOCTH B MMPOCTEUIINX CIIydasx

6.10

IIpumeHsATs TOJNlydeHHBIE 3HAHMS HAa IPAaKTUKE —  CTPOMUTH
MaTeMaTUYECKUE MOZECIH I 3aay PEaJbHOW JKU3HU U IPOBOAUTH
COOTBETCTBYIOLIIE BBIYMCICHHMS C NpPUMEHEHHEM Moaoldus u

TPUTOHOMETPUUECKUX (QYHKIUM (MONb3ysiCh, TAe HEOO0XOIUMO,




KaJIbKYJIITOPOM)




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
6 ['eomeTpus
Havanbnsle nonaTus reomerpun. Touka, npsmas, OTpe30K, Jyd. Yroia. Buasl
6.1 yrioB. BeprukanbHble UM CMEXHbIE yribl. buccexkrpuca yria. Jlomanas,
MHOTOyrojbHUK. [lapanienbHOCTh U NePIEeHANKYIIPHOCTh IPSIMBIX
62 Cummerpuunble  ¢urypel. OCHOBHBIE CBOWCTBA OCEBOM CHMMETpPHUHU.
' [TpuMepsl cCUMMETPHUHN B OKPYXKAIOIIEM MUPE
63 OCHOBHBIE TIOCTPOEHHSI C MOMONIBIO LMPKYJIS M JHHEHKU. TpeyroibHUK.
’ BricoTa, Mmennana, OuccekTpuca, ux CBOMCTBA
6.4 PaBHOOepeHHBIE W pPaBHOCTOPOHHUM  TpeyroibHUKH. HepaBeHCTBO
. TPEYroJIbHUKA
6.5 ColicTBa W TIPU3HAKK PaBHOOCIPEHHOTO TpeyroibHHKa. llpu3Haku
' paBEHCTBA TPEYrOJbHUKOB
6.6 CBoiicTBa U NMPU3HAKHU MAPAJUICNIbHBIX TPsAMbIX. CyMMa yIi0B TPEYroJIbHUKA.
' BHeuiHnue yribl TpeyroiabHUKa
[IpsimoyronbHBIM ~ TpeyroibHUK. CBOWMCTBO MeEIHMAHBI MPAMOYTOJBHOTO
67 TPEYroJIbHUKA, MPOBEAEHHOM K rumnoreHy3e. IlpusHaku paBeHCTBa
' MPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTrONBHBII TPEYroNbHUK C YIJIOM B
30°
HepaBeHcTBa B reomMeTpuu: HEpPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOH, TeopemMa o OonbiieM yrie W OoJibliell CTOpPOHE
TpeyrojbHuKa. [lepnenauKymsp v HaKJIOHHAs
6.9 I'eomerpuueckoe MecTo TOYeK. buccekrpuca yrima M CEepeIMHHBIN
' NEPIEHIUKYIISP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOUEK
OKpyXHOCTb W Kpyr, XopJla W JHaMeTp, HX CBoiicTBa. B3aumuoe
6.10 pacmojioKeHUe OKPY)KHOCTH W mnpsiMod. KacatenpHas u cekymas K
OKPY’KHOCTH
611 OxkpyXHOCTb, BHUCaHHas B yroj. BrucanHas u omucaHHas OKpPY>KHOCTH

TPEYrOJIbHUKA




8 KUIACC

Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

6 ['eometpus

6.1 YetsipéxyronpHuku. [lapamnenorpamm, ero npu3sHaku U CBOWCTBA

6.2 [IpssMoyronbHUK, poMO, KBaApaT, X MPU3HAKH U CBOWCTBA

63 Tpanenus, paBHOOOKasi Tparnenus, e€ cBoiicTBa U Npu3Haku. [IpsmoyronabHas
. Tpaneuus

6.4 Meron yasoenust Menuansl. LleHtpansHas cummerpus. Teopema Paineca u
' TEOpeMa O MPONOPLUOHAIBHBIX OTPE3KAX

6.5 Cpennue nuHUM TPEYroabHUKA U Tpanenuu. LleHTp Macc TpeyronbHuKa

6.6 [TonoOue TpeyrosbHUKOB, KO3QduiueHt nonodus. IlpusHaku nomodus
. TpeYrojabHUKOB. [IpuMeHenne nogo0us npy peleHuu NPaKTUYECKUX 3a1a4

6.7 @opMynbel AN MIOMIAAM TPEYrojbHHMKA, IapajjenorpamMmma, pomba Hu
' Tpaneuuu

63 CpoiictBa miomaneii reomeTpudyeckux ¢uryp. OTHOIIEHHE IUIOIIAJCH
' MoI00HBIX (UTYp

6.9 Beruncnenue miomanei TpeyroJlbHUKOB U MHOTOYTOJIBHMKOB Ha KJIETYATOM
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue Tteopemsl [ludaropa npu pemeHuu
' MIPAKTHYECKUX 3aja4

CuHyC, KOCHHYC, TaHT€HC OCTpPOTO yrja MpsIMOYTOJIBHOTO TPEYrOJbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPHUYECKOE  TOXKIECTBO.  TpHUrOHOMETpHUUYECKHE
¢ynkuuu yrios B 30°, 45° u 60°

6.1 BrincaHHple M LIEHTpaJIbHBIE YIUIBI, YrOJl MEXIy KacaTelbHOM U XOpIOH.
. VYTiel MeXAY XOpJIaMU U CEKYIIUMU

6.13 Brniucannbie 1 onMcaHHbBIE YETHIPEXYTOJIbHUKHI

6.14 B3anmHoe pacrnonoxkeHue IByX OKpyxHocTend. Kacanume OKpyKXHOCTEH.

OO61ue kacareiabHbIE K ABYM OKPYKHOCTSAM

9 KIIACC




Kon

HpOBepHeMLIﬁ 3JIEMEHT COACPKAaHUA

6 I'eomerpust
6.1 Cunyc, kocunyc, TanreHc yrioB ot 0 7o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
' TOXAeCcTBO. DOPMYIIBI TPUBEICHHUS
Pemenue tpeyroabHUKOB. Teopema KOCHMHYCOB M Teopema CHHYCOB. Perienue
6.2 NPaKTUYECKUX 3aJad C MCIIOJb30BAaHMEM TEOPEMbl KOCHHYCOB U TEOpPEMBI
CHHYCOB
6.3 [IpeoOpazoBanne moaob6us. [logobre cOOTBETCTBEHHBIX IJIEMEHTOB
64 Teopema 0 nmpou3BeEHUH OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEICHUN OTPE3KOB
' CEKYILHX, TEOpEMa O KBaJpaTe KacaTeJIbHOU
Bekrop, mmmHa  (MOIynab) — BEKTOpA,  COHAINpPABIEHHBIE  BEKTOPHI,
65 IIPOTUBOIIOJIOAKHO  HANpPABICHHBIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB,
' pPaBEHCTBO BEKTOPOB, ONEpALMU HaJl BEKTOpaMHU. Pa3inoxkeHue BeKTopa Mo IByM
HEKOJUIMHEAPHBIM BEKTOpaM
6.6 Koopaunats! Bekropa. CkaysipHOE NMPOU3BEJCHHE BEKTOPOB, NPUMEHEHUE IS
' HaXOKIECHUS JAJIMH U YIJIOB
JlekapToBbI KOOPIMHATHI HA TUIOCKOCTH. YPAaBHEHUS NPSMOW M OKPYKHOCTH B
6.7 KOOPAWHATAX, NIEPECEUCHUE OKPYKHOCTEN U MpsIMbIX. MeTOoa KOOpIHHAT U €ro
IpUMEHEHHE
6.8 [IpaBuUnIBHBIE MHOTOYTOJIBHUKH
69 Jlnnna okpyxHocTH. ['pagycHas u paguaHHas Mepa yriia, BBIYMCICHUE JUIMH AyT
' OKPY>KHOCTEHN
6.10 [Tnomans Kkpyra, ceKTOopa, CErMEeHTa
611 JIBIKEHMsI IUIOCKOCTH M BHYTPEHHUE CUMMETpUM (QUryp (3JI€MEHTapHbIE

npeactasieHus). [lapamiensuerii neperoc. [loBopot




ITPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUA K
PE3YJIBTATAM OCBOEHUWSI OCHOBHOM OFPA30OBATEJBLHON
HNPOI'PAMMbBI OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

Kon
MPOBEPSIEMOT 0
TpeOOBaHMS

IIpoBepsiemble TPeOGOBAHUS K NMPeIMETHBIM pe3yJibTaTaM
OCBOEHMSI OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl OCHOBHOI'O
o0uero oopazopanusi Ha ocHoe PI'OC

YMeHue onepupoBaTh IOHATHUSAMHU: MHOXKECTBO, IIOJMHOKECTBO,
Omepanyy HaJl MHOXKECTBAMM; YMEHHE OIIEpUpOBaTh IOHATHAMMU:
rpad, cBs3HBIN rpad, AepeBO, IHUKI, MPUMEHITh UX MPU PEUICHUU
3aJa4; yMEHHUE HUCIOJIb30BATh rpa)uuecKoe MpeICTaBICHNEe MHOXKECTB
JUISL OIIMCAHUS PEAIbHBIX IIPOLECCOB U ABJICHUM, DU PELICHUM 3a]a4

U3 IPYruX y4eOHBIX MPEIMETOB

YMmenue ONCpUPOBATH MOHATHUAMU: OIIPCACICHUC, dKCHUOMaA, TCOPEMaA,
A0Ka3aTCjIbCTBO, YMCHHUC paACIIO3HABATL UHCTHHHBIC W  JIOKHBIC
BBICKA3bIBaHUA, TPHUBOJAUTH HNPUMEPBI U KOHTPIIPUMCPHBI, CTPOUTH

BBICKA3bIBAHHA U OTPULIAHUS BBICKQ3bIBAaHUM

YMeHue ornepupoBaTh MOHSATUSIMU: HATYpPAJIbHOE YHCIIO, MPOCTOE U
COCTaBHOE YHCJIO, JICITUMOCTh HATYPAJIbHBIX YHCEJ, MPU3HAKU
JNIETUMOCTH, IIeJIO€ YHWCIIO0, MOJYJIb YHuCia, OOBIKHOBEHHAs ApoObh W
JIecAaTUYHas ApoOb, CTAaHAAPTHBIN BUJI YKCIA, PAIIMOHAIBHOE YHUCIIO,
UppalMoOHaIbHOE YHUCIIO0, apu(METHUECKUH KBaJpaTHBIA KOpPEHB;
YMEHUE  BBINOJHATH JIEUCTBUS C  YWCIAMU, CpaBHUBaTh U
YHOOpSAIOYMBATh 4YHUCJIA, NPEACTABISATh YHUCIA HAa KOOPAUHATHOMU
NpsIMOM, OKPYIJIATH YHUCIA; YMEHUE JeNaThb MNPUKUAKY U OLICHKY

pe3yibTaTa BBIYHCIICHUI

YMeHue onepupoBaTh MOHATHUSAMH: CTENEHb C LEJbIM MOKa3aTeleM,
apumeTnyeckuil KBaJpaTHBIA KOpEHb, MHOTOWIEH, airedpandeckas
Ipo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOM CTENEHU
0oJbllle €IMHHULBI; YMEHHE BBIIOJIHATH pacuy€rbl Mo Qopmynam,
npeoOpa3oBaHus ILENbIX, APOOHO-pAllMOHATBHBIX BBIPAXKEHUH U
BBIPQXEHUM C KOPHSAMHU, Pa3jio)KEHHE MHOTOUYIEHA HAa MHOXHUTENH, B
TOM 4YHCJIE€ C HCIIOJIb30BaHHEM (OpMyJ pa3HOCTH KBaJIpaToB U

KBaapaTa CyYMMBbI U Pa3HOCTHU

YMmenue ONCpHUPOBATh MOHATUAMU: YUCIIOBOC PABCHCTBO, YPABHCHUC C




OOHOM TIEPEMEHHOH, YKCJIOBOE€ HEPAaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHUE DPEIIATh JIMHEHMHBbIE M KBAJAPATHBIE YpaBHEHUS,
JIpOOHO-pallMOHATIFHBIE YPABHEHHSI C OJHOM TEPEMEHHOM, CHCTEMBI
JIBYX JMHEHHBIX ypaBHECHUH, JTUHEHHbIC HEPABEHCTBA U UX CHCTEMBI,
KBaJpaTHbIE ¥ JpOOHO-pallOHAIbHBIE HEPAaBEHCTBA C OJHOU
[IEPEMEHHOM, B TOM YHCJIE IIPU PELICHUNU 3aa4 U3 IPYrux MpeaMeTOB
U TPAKTUYECKHUX 3a7a4;, YMEHHUE WHCIOJIb30BaTh KOOPAMHATHYIO
OpSAMYI0 M KOOPIMHATHYIO IUIOCKOCTh Ui HM300pakeHUs! pPeLIeHUi

ypaBHeHI/Iﬁ, HCPABCHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAME: QYHKINA, TpapuK QYHKIIMH, HYITH
byHKINY, MPOMEKYTKH 3HAKOMOCTOSIHCTBA, POMEKYTKH
BO3pacTaHusi, yOBbIBaHUWS, HaWOOJbIIEC M HAUMCHBIICE 3HAYCHHUS
G yHKIWH, YMCHHE OTIepUPOBATH TTOHSITHSIMH: npsiMast
MIPOIIOPITMOHANILHOCTD, JIMHEWHAs (DYHKIWS, KBaJapaTHdHas ()yHKITHS,
oOpaTHasi TPOMOPIMOHANLHOCTh, TMapaboia, runepOosia; yMEHHE
CTpouTh rpaduku PyHKINH, UCTIOTB30BAThH TPadUKH JIJIS OTIPEICIICHUS
CBOICTB TPOIIECCOB M 3aBUCUMOCTEH, ISl pEUICHUS 3a1a4 U3 APYTUX
y4eOHBIX TPEIMETOB U pEalbHOW JKU3HU; YMEHHE BBIPAXKaATh

(I)OpMyJ'IaMI/I 3aBUCHUMOCTU MCKAY BCIIMUYNHAMU

Ymenue OTepupOBaThH MOHATUSMU MOCe0BATEIBHOCTD,
apudmernyeckas U reoMeTpuyecKkass  MPOrPEecCHH;  yMEHHUE
MCIONIb30BaTh CBOWCTBA MOCJEA0BATEIBHOCTEH, (HOPMYIBI CyMMBI U
oOlIero wieHa MpH pelieHud 3ajad, B TOM 4YHCIe 3ajad U3 APYrux

y4€OHBIX MPEIMETOB U PEATHHON KU3HU

YMeHue pemarh 3aJaud pa3HbIX THUIIOB (B TOM 4YHCJIE Ha MPOLIEHTHI,
JOJIM M YacTH, JBWXKEHHE, paboTy, LIEHy TOBapOB U CTOMMOCThb
MOKYTIOK U YCIIYT, HAJIOTH, 3a/1a4H U3 00JIaCTH YIIPABJICHUS JINYHBIMUA U
ceMeHbIMM  (HUHAHCAMH); YMEHHE COCTABIIATH  BBIPAXKCHUS,
YpPaBHEHUS, HEPAaBEHCTBA M CHUCTEMbl II0 YCJIOBMIO 3aJayH,
UCCIIeIOBaTh MOJTYYEHHOE pEIIeHUE M OLIEHUBATh MPaBIONO00HOCTh

MMOJIYYCHHBIX PE3YyJIbTAaTOB

YMeHue onepupoBaTh MOHATUSAMU: (PUTypa, TOUKA, OTPE3OK, MpsMas,
Jyd4, JIOMaHasi, yrojl, MHOTOyroJIbHUK, TPEYTOJIbHUK, paBHOOEIPEHHBII
U PaBHOCTOPOHHUH TPEYroJbHUKU, NPSIMOYTOJBbHBIM TpPEYTroNbHUK,

MeauaHa, OUCCEeKTpHca U BBICOTA TPEYroJIbHUKA, YETHIPEXYTOJIbHHUK,




napajienorpaMM, poM0O, TPSMOYTOJbHHK, KBaApaT, Tpameuus;
OKPYXHOCTb, KPYT, KacaTejabHasi; 3HAKOMCTBO C IPOCTPAaHCTBEHHBIMU
durypamu; yMeHue pelaTh 3a7aud, B TOM YHUCIIE U3 IOBCEIHEBHOMU
JKU3HU, Ha HaXO0XKJEHUE TNeOMETPUYECKUX BEJIIMYMH C MPUMEHEHUEM

M3YUCHHBIX CBOWCTB GUTyp U (pakToB

10

YMeHHue onepupoBaTh IOHATUAMHU: PABEHCTBO (HUTYp, PaBEHCTBO
TPEYTrOJIbHUKOB; MapauieIbHOCTh M MNEPHEHAUKYISIPHOCTh MPSIMBIX,
Yroja MeXAy MNOpsAMbIMH, [EPIEHIUKYISp, HAKIOHHAs, IPOCKUUs,
nonobue ¢puryp, nogoOHbIe TPEYrOIbHUKHA, CUMMETPHSI OTHOCUTEIBHO
TOYKM M NPSAMOW; YMEHHE pPACIO3HABaTh PABEHCTBO, CUMMETPHUIO M
nonobue ¢Guryp, napamieabHOCTh U MEPIEHANKYISIPHOCTh MPSMBIX B

OKpY’KarolieM MUpe

11

YMeHue omnepupoBaTh MNOHATUAMM: JJIMHA, PACCTOSHUE, YIrojl
(BeqIMUMHA yrja, CHHYC U KOCHUHYC YIJIa TPEYroJIbHHMKA), IJIOLIalb;
YMEHHE OLIEHUBATh Pa3MEpPbl NIPEIMETOB U OOBEKTOB B OKPYKAIOLIEM
MHUpE; YMEHHE NPUMEHATH (OpPMYJIbl TMEpUMETpa U  IUIOMIATH
MHOT'OYTOJIbHUKOB, JJIMHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oObema
IPSIMOYTOJIBHOTO TapajuleJICNIUIENa; YMEHHE INPUMEHATh NPU3HAKU
paBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJbHUKA,
teopemy Iludaropa, TpUroHOMETpHUUYECKHE COOTHOLICHMS  JUIs

BBIYHCJICHHS JIUTMH, PACCTOSTHHM, IIJTOIIA 1eH

12

YMeHue wu300pakath IUIOCKHE (QUTYpPBI W HUX KOMOHWHAIWH,
IIPOCTPAHCTBEHHbIE (QUIYpbl OT pPYKH, C TOMOIIBIO UYEPTEKHBIX
HHCTPYMCHTOB M JJICKTPOHHBIX CpPCACTB II0 TCKCTOBOMY HIIU

CUMBOJIbBHOMY OITMCAHUTIO

13

YMmenue OneprupoBaTh IIOHATHUAMMU MpAMOYTOJIbHAA CHUCTEMA
KOOpAUHAT, KOOpAWHAThBI TOYKH, BCKTOD, CymMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOPA HA YUCII0, CKAJIAPHOC ITPOU3BCACHUC BCKTOPOB,
YMCHHUE HUCHOJB30BATb BCKTOPBI U KOOPAWHATBHI Ui IMPEACTABIICHUA
JaHHBIX W PCIICHHUA 3a4da4d, B TOM YHCIC H3 JPYIrux y‘le6H]':>IX

npeaMETOB U peanLHoﬁ KHN3HHU

14

YMeHne omnepupoBaTh IMOHATHSMH: CTOJOMKOBBIE U  KPYrOBBIE
auarpaMmbl,  TaOmuIpl, cpenHee — apudMeTHUEecKoe, MeAHuaHa,
HauOoJblllee W HaMMEHbIIEe 3HAUYECHHUs, pa3Max YHUCIOBOro Habopa;

YMEHHE  U3BJIEKAaThb, MHTEPIPETUPOBATH U  IPEOOpPa3OBHIBATh




uHpOpMallMIO, TMPEACTABICHHYI0 B Ta0lMIaX W Ha JUarpaMmax,
OTpakarollyl0 CBOMCTBA U XapaKTEPUCTUKU peajbHBIX IPOLECCOB U
ABJICHUM; yMEHHWE paclo3HaBaTb HM3MEHYMBBIE BEJIMYMHBI B

OKpYXKAaIOIIeM MHpPE

15

YMeHue onepupoBaTh MOHATHAMH: CIy4YailHBIA ONBIT (CIIy4alHBIN
HKCIEPUMEHT), JJIEMEHTapHOE COOBITHE (PJIEMEHTApHBIA HCXOJ)
CIIy4alfHOTO OIIbITa, CIIydaifHOE€ COOBITHE, BEPOSATHOCTH COOBITHS;
YMEHUE HAXOAWUTh BEPOATHOCTH CIIy4alHBIX COOBITHMIl B ONbBITaX ¢
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMM; yMEHHE pellaTh
3aJjaud METOJIOM OpPraHM30BAaHHOIO mepedopa M ¢ MCIOJIb30BaHHEM
IIPaBWJIa YMHOJKEHUS; YMEHHE OLICHMBATh BEPOSATHOCTH PEaJbHBIX
COOBITUI M SIBJIEHUI, MOHUMATh POJIb MPAKTHYECKU ITOCTOBEPHBIX U
MaJOBEPOSITHBIX COOBITMH B OKpY)XalolleM MHUPE U B KHU3HU;
3HAKOMCTBO C IMIOHSATHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YHCET U €r0 POJIBIO B MaCCOBBIX SIBJICHUAX

16

YMeHue BBIOUPATh TOIXOISIIMA W3YYCHHBIM METON MIJI PEIICHUS
3a7a4¥, MPUBOJUTH MPUMEPbl MATEMATHYECKUX 3aKOHOMEPHOCTEH B
MIPUPOJE U KU3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB MAaT€MaTUKHU B
HUCKYCCTBE, OIUCHIBATh OTHEJIbHBIE BBIJAIOIIUECS  PE3YJbTaThI,
MOJIyYeHHbIE B XOJ€ Pa3BUTUS MAaTEMAaTUKH KaK HAayKH, NMPUBOAUTH
MpUMEPbl MATEMaTUYECKUX OTKPBITUNA U MX aBTOPOB B OTEYECTBEHHOM

¥ BCEMUPHOU HCTOpUU




HEPEYEHD 2JIEMEHTOB COIAEPKAHUA, IIPOBEPAEMBIX HA OI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMEHT COAEP:KAHUS

1 Yucna v BBIYUCIEHUS

1.1 HarypanbpHble u nenbie ynucna. [Ipu3Haku A1eIMMOCTH LEIbIX YHCEI

. OObIKHOBEHHBIE M JIECATHYHBIE  JpOOHM,  MPOLEHThl, OECKOHEUHBIE
' Hepuou4ecKue 1poou

13 Pannonanehpie uncia. ApupMeruyeckue onepanuul ¢ palndoOHAIbHBIMHU
' YyHcliaMu

14 JeiicTBuTtenpHble uKcna. ApupMeTHYECKHE OIlepaluud ¢ JeHCTBUTEIbHBIMU
' YHUCIIaMU

s [IpuOnxkE€HHbIE BBIUMCIIEHMS, TNpaBUiIa OKPYIJIEHHs, NPUKHAKA M OLIEHKa
. pe3ysibTaTa BIUYMCICHUN
2 Anrebpanyeckre BhIPaKCHUS

2.1 BbykBeHHbIE BbIpa)keHUS (BBIPAKEHUS C IEPEMEHHBIMHU )

55 Crenenp ¢ nenbiM nokasareneM. CTENEeHb € palUOHAJIbHBIM I10KA3aTEJIEM.
' CBolicTBa CTENIEHU

2.3 MHorouneHsl

24 Anrebpanueckas ApoOb

) s ApudpmeTrnueckuii KOpEHb HaTypaJIbHOU CTEIICHU. JenictBus c
' apu(MeTHUECKUMHI KOPHIMHU HaTypaJIbHOM CTeNeHn
3 YpaBHEHUs 1 HEPAaBEHCTBA

- Lensie u apoOHO-panMoHanbHBIE ypaBHEHUS. CHCTEMBI M COBOKYIHOCTH
' YpaBHEHUI

3n Lenble u npoOGHO-panoHabHBIE HepaBeHCTBA. CHUCTEMBI M COBOKYNHOCTHU
‘ HEpaBEHCTB

33 Pemenne TeKCTOBBIX 3a/1a4
4 YucnoBble OCIEN0BATENBHOCTH

4.1 TlocnenoBaTeabHOCTH, CLIOCOOBI 3aJaHUs IOCIEN0BATEILHOCTEN

4.2 Apudpmernueckass M reomerpudeckas nporpeccur. Dopmyna  CI0XKHBIX




MIPOLICHTOB

5 OyHKINUN
OyHkusa, cnocoObl  3amgaHus  ¢yHkiuu. [paduk  Pynkmum. OOnacth
orpeziesieHus] 1 MHOKeCTBO 3HaueHuil pynkuuu. Hynmu ¢ynkun. [IpomexyTtku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (GYHKIHMH. MaKCUMyMBbl WU
MUHUMYMBl (pyHKIuH. Hanbospliee m HauMmeHblllee 3HaueHUWE (YHKIHMU Ha
POMEXKYTKE
6 KoopannaTsl Ha psIMOM ¥ TIJIOCKOCTH
6.1 KoopaunaTthHas npsmas
6.2 JlexapTOBbI KOOPAMHATHI Ha MIOCKOCTH
7 I'eomerpus
7.1 I'eomeTpuueckue GuUrypsl 1 UX CBOCTBa
7.2 TpeyroabHUK
7.3 MHOroyroiasHUKH
7.4 OKpy’>KHOCTb U KpyT
7.5 W3mepeHune reoMeTpuyecKiX BEJIMYUH
7.6 BekTopsl Ha m10CKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnwucarenpHas CTaTUCTUKA
8.2 BepositHoCcTh
8.3 Komb6unaropuxka
8.4 MHoxecTBa
8.5 I'padmr




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

METOIUYECKHUE MATEPHUAJIbBI /UIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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