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HOACHUTEJBHAA 3AIIMCKA

['eoMeTpusi Kak OJMH M3 OCHOBHBIX PA3ZENIOB IIKOJIBHOM MATEMAaTHKH,
UMEIOIINNA CBOEU 1EIbI0 00ECeunTh M3YyYeHUE CBOMCTB U pa3MEpoB (QUIYp, HX
OTHOLIEHWM W B3aMMHOE  pACMOJIOKEHUE, ONUPAETCA Ha  JIOTUYECKYIO,
JIOKA3aTEIbHYIO JIMHUIO. [IEHHOCTh M3ydeHHUs reOMETpUH Ha YpPOBHE OCHOBHOI'O
o0miero 00pa3oBaHuUs 3aKIIOYACTCS B TOM, YTO OOYUYAIOIIUICS YUUTCS IPOBOIUTH
JIOKA3aTEeJIbHBIE PACCYKJICHUS, CTPOUTh JIOTUYECKUE YMO3aKIIFOUEHHMs, JJOKA3bIBaTh
VCTUHHBIE YTBEPXKICHUS W CTPOUTh KOHTPIPHUMEPHI K JIOXKHBIM, IIPOBOJIUTH
paccyXIeHus1 «OT IPOTUBHOIO», OTJIAYaThb CBOWCTBA OT IPHU3HAKOB,
(opMyIUpOBaTh OOPATHBIE YTBEPKIACHUS.

Bropon 1enpl0 M3ydeHUsT TE€OMETPUHU SBISIETCS HCIOJIb30BAaHUE €€ Kak
MHCTPYMEHTA IPU PELICHWN KaK MAaTEMaTUYECKUX, TaK M IPAKTUYECKHUX 3a/aad,
BCTpEYAIOIIMXCS B peanbHOM ku3HU. OOydyarouuics HOKEH HayYUThCA
ONPENENIUTh F€OMETPUUYECKYIO (PUTYypy, ONMHCATH CIOBAMHU JAHHBIA YEpPTEXK WU
PUCYHOK, HAalTH TUIOIIAb 3eMEJIBHOTO YYacTKa, pacCUUTaTh HEOOXOAUMYIO JITUHY
OINITOBOJIOKOHHOTO Kalenst uiu TpeOyemble pasMepbl rapaxa Uisi aBTOMOOMJIS.
DTOMYy COOTBETCTBYET BTOpAsi, BBIUMCIUTENIbHAS JIMHUSA B U3YYEHUU I€OMETPUHU.
ITpu pemieHnn 3agad MPaKTUYECKOIO XapakTepa OO0YyYaroUIUiicsl yUuTCs CTPOUTh
MAaTeMaTUYECKHE MOJEIM PpEANbHBIX JKU3HECHHBIX CHUTYyallMd, IPOBOJAUTH
BBIYMCJICHUS U OLIEHUBATD aJICKBATHOCTDH MOJyYEHHOTO PE3YIIbTATA.

KpaitHe BaxHO NOAUEPKUBATH CBSI3U T€OMETPUU C JAPYTUMHU y4eOHBIMU
npeaMeTaMu, MOTUBUPOBATh MCIIOIb30BaTh ONPEACICHNUs T€OMETPUUECKUX (pUryp
U TIOHSTUH, JI€MOHCTPUPOBATH MPUMEHEHUE MOJTYYEHHBIX yMEHUH B (U3UKE U
TEXHUKE. OTH CBsS3M HauOosiee SpKO BUAHBI B TeMax «BekTopei»,
«Tpuronomerpuyeckue cooTHomeHus», «Merox koopauHat» u «Teopema
[Tudaropar.

VYuebnsiii Kypc «l'eomeTpus» BKIIOYAET CIIEIYIOUIME OCHOBHBIE DPa3feiibl
conepxxkanusi: «l'eomerpuueckue ¢Gurypsl M uX cBoWcTBa», «M3mepeHue
F€OMETPUYECKAX  BEIMYUH», «J[eKapTOBBl ~KOOpPAMHATBI HAa  IUIOCKOCTHY,
«Bekrtops», «/IBrxkeHus miockoctn», «lIpeodpasoBanust mogoous».

Ha uzyuenue yueGHoro Kypca «l'eomerpusi» orBoaurcsa 204 yaca: B 7 kiacce
— 68 yacoB (2 yaca B Henento), B 8 kiacce — 68 yacoB (2 yaca B Hezen0), B 9
KJ1acce — 68 yacoB (2 yaca B HEJIEIO).



COAEPKXAHME OBYUYEHUSA
7 KIIACC

Hadanbnbie nonstus reomerpun. Touka, npsmas, OTpe30K, Jyd. Yo Buasl
yriioB. BeprukambHble U CMexHbIE yIUIBL. buccexkrtpuca yria. JlomaHnas,
MHOTOYToJIbHUK. [[apannenbHOCTh U MEPIIEHIUKYISIPHOCTD MPSIMBIX.

Cummerpuunbie  Qurypsl. (OCHOBHBIE CBOHCTBa OCEBOM CHUMMETPHUHU.
[IpuMepbl CUMMETPHUM B OKPYKAIOIIEM MUDE.

OCHOBHBIE TIOCTPOEHHUS C IOMOLIBIO LMPKYJS M JIMHEUKU. TpeyroyibHUK.
BricoTa, Meninana, GuccekTpuca, MX CBOMCTBA.

PaBHOOEApEHHBII M  PaBHOCTOPOHHUN  TpeyrojpHUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CpolicTBa ¥ TMNpU3HAKA PABHOOEAPEHHOTO TpeyrojbHUKa. [lpu3Haku
PaBEHCTBA TPEYTOJIbHUKOB.

CBolicTBa ¥ IPU3HAKKU NapaJIeNbHBIX NPAMBIX. CyMMa yTilOB TPEYTOJIbHUKA.
BHenrHue yriel TpeyrojibHUKA.

[IpssMOyTrosbHBIA  TpEyroabHUK. (CBOWCTBO MEIHMAHBI IPSMOYTOJBHOTO
TPEYroJIbHUKa,  MPOBEAEHHOM K  TunoreHys3e.  lIpusHaku  paBeHCTBa
IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpsIMOYTOJIBHBIN TPEYTOJBHUK C yIiIoM B 30°.

HepaBeHcTBa B reoMETpuU: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OOJbIIEM yIJie U OOJbLIEH CTOPOHE TPEYTOJbHUKA.
[leprieHIUKYJISIp ¥ HAKJIOHHAS.

['eomerpuueckoe MecTto TOYeK. buccexkrpuca yria W CEepeIUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK FEOMETPUUYECKUE MECTA TOUYEK.

OKpyXHOCTp W Kpyr, XOpAa M JUaMeTp, HUX CBOWCTBAa. B3auMHOe
PaCIIOJNIOKEHUE OKPYKHOCTH M npsiMo. KacarenbHas m cexymas K OKPYKHOCTH.
OKpy»XHOCTb, BIMCaHHas B yroj. BrnucaHHas u oONKCaHHAsA OKPYXHOCTH
TPEYTOJIbHUKA.

8 KJIACC

YereipéxyronpHuku. lapannenorpamm, ero npusHaku U cBoucTsa. HacTHbie
Cllydau MapajuieiorpaMMoB (TIPSIMOYTOJIBHUK, pOMO, KBajpar), UX MPU3HAKU U
cBoiictBa. Tpameuusi, paBHOOOKasi Tpameuusi, €€ CBOWCTBA U MPHU3HAKHU.
[IpsimoyronbHasi Tpanenus.

Meron ynBoenuss Menuassl. LlentpanbHas cummerpus. Teopema daneca u
TEOpEMa O IPOIOPLUHUOHAIIBHBIX OTPE3KaAX.

CpenHue TMHUM TPEYTroJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyroiabHUKa.

[Togobue TpeyrodbHUKOB, Kod(pduuueHt momodus. IlpuszHaku mnomgoOus
TpeyroJibHUKOB. [[puMeHeHne nogooust py pelieHnH MPaKTHYECKUX 3a/1a4.



CporicTBa TIomanei reomerpudeckux Guryp. Dopmynbl mis TUIONIAAH
TPEYroJIbHUKA, MapajienorpaMma, pomOa u Tpanenuu. OTHOIICHHWE TUIONIAICH
MoA0OHBIX (UTYP.

Briuncnenue miomanei TpeyroibHUKOB U MHOTOYTOJIBHMKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenne teopemsr Iludaropa npu penieHun
MMPAKTUYECKUX 3a7a4.

CuHyC, KOCHHYC, TaHT€HC OCTPOr0 yrIJjia HpsIMOYTOJIBHOTO TPEYroJIbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpUrOHOMETpUUECKHE (DYHKIIUU
yriioB B 30, 45 u 60°.

BrnivcanHple W UEHTpalbHBIE YIJIbI, YIOJI MEXKJy KacaTeabHOW U XOPAOM.
VYrael  Mexay XopaaMd M CEeKyIIMMHM. BriudcanHble H  ONKCAHHbBIC
YETBIPEXYTOJPHUKN. B3auMHOe pacnosiokeHue AByX OKpyxkHocteil. Kacanue
OKpykHOCTeH. OOI1IMe KacaTelbHbIC K IBYyM OKPY>KHOCTSIM.

9 KVIACC

Cunyc, kocuHyc, TaHreic yriamoB ot 0 go 180°. OcHoBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO. DOPMYJIBI TPUBEIAECHHUS.

Pemienne TpeyronbHUkKoB. TeopeMa KOCMHYCOB W TEOpeEMa CHHYCOB.
PemieHne mnpakTUYeCKUX 3aJay C UCIOJb30BAHUEM TEOPEMBI KOCHHYCOB W
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nomoousi. [1ogo0re COOTBETCTBEHHBIX JJIEMEHTOB.

Teopema O NPOU3BENECHUM OTPE3KOB XOPA, TEOPEMBI O MNPOU3BEICHHUU
OTPE3KOB CEKYIIUX, TEOPEMA O KBAJAPATE KacaTEIbHOM.

Bekrop, nmnumHa  (MOIyJdb)  BEKTOpa,  COHAIPABICHHBIE  BEKTOPHI,
MPOTUBOIOJIOKHO  HAIPABJICHHBIE  BEKTOPbL,  KOJUIMHEAPHOCTH  BEKTOPOB,
PaBEHCTBO BEKTOPOB, OINEpalMM HaJ BEKTOpaMu. Pa3nokeHue BEKTOpa MO JBYM
HEKOJUIMHEAapHbIM BekTopaMm. KoopanHaTel BekTopa. CKaIsIpHOE NPOU3BEACHUE
BEKTOPOB, MPUMEHEHHUE ISl HAXO0XKICHUS JJIMH U YTJIOB.

JlexkapToBbl KOOPAMHATHI HA IUIOCKOCTH. Y PaBHEHUs NPSMOU U OKPYKHOCTHU
B KOOpJIMHATAX, MIEPECECUCHUE OKPYKHOCTEN U MPSIMBbIX. METON KOOPJIAMWHAT U €r0
MIPUMEHECHHUE.

[IpaBunbHBIE MHOTOYTOJBHUKHU. JlnmHa OKpyXHOCTH. ['pamycHas wu
paguaHHasE Mepa yIya, BBIYMCIEHHUE JJIUH AYr oKpyxkHocteil. Ilmomans kpyra,
CEKTOpa, CErMEHTA.

JIBWKeHUs TUIOCKOCTH M BHYTPEHHHE CUMMETpuUu Guryp (dieMeHTapHbIe
npeactasienus). [lapannensHbiit nepenoc. [ToBopor.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA TIPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaTbl OCBOCHHMS NPOrpaMMmbl y4eOHOro Kypca
«I"eomeTpus» XapaKTEpU3yOTCS:

1) naTrpuoTHYeCcKOe BOCIIMTAHME:

MPOSIBICHUEM MWHTEpeca K TMPONUIOMY M HACTOSIIEMY POCCHUHCKOU
MaTeMaTUKH, 1IEHHOCTHBIM  OTHOIIEHHWEM K  JIOCTHIXKEHHMSIM  POCCHMCKHUX
MAaTEMAaTHUKOB M POCCHMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THUX
JOCTIDKCHUN B IPYTUX HayKaX U MPUKIAAHBIX cdepax;

2) rpaxaaHCKoe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIOJHEHUIO 00SI3aHHOCTEN IpakJlaHWHA U pealli3allii ero
npaB, TMPEJICTAaBICHUEM O MaTEeMaTUYECKUX OCHOBaX (YHKIIMOHHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp IPakKJaHCKOro oOllecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 0OCY X ACHUIO 3TUYECKUX MPOOIJIEM, CBA3aHHBIX
C TMPAaKTUYECKUM IPUMEHEHUEM JIOCTUKEHUM HAyKH, OCO3HAHUEM BaKHOCTHU
MOPaJIbHO-3THYECKUX TPUHIHUIIOB B IESTEIBHOCTH YYEHOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHBHOE Yy4YacTHE€ B PpEIIEHUU NPAKTUUYECKUX 3a]ad
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTU MAaTEMaTUYECKOIO
oOpa3oBaHUs Ha TMPOTSHKEHMM BCEHM JKU3HU MJIs YCHEIHOW TpodeccruoHaIbHOM
NESATENbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HaHHBIM BBIOOPOM U
MOCTPOEHUEM MHJMBHUIyaIbHOU TPAEKTOPUU 00pa30BAHMS M )KU3HEHHBIX IJIAHOB C
y4E€TOM JIMYHBIX HHTEPECOB U OOLIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYeCKOe BOCIIUTAHME:

CHOCOOHOCTBIO K OMOLMOHAIBHOMY M  3CTETHMYECKOMY BOCIPHUSATHIO
MaTEeMaTUYECKUX OOBEKTOB, 3ajad, PEHICHUH, pPacCyX JICHHH, YMEHHUIO BUJETh
MaTeMaTUYeCKUe 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

OpUEHTaluel B [JEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4YHBIX
MIPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
oOlIecTBa, MOHMMAaHUEM MATEMaTUYECKOM HAayKH Kak cQepbl YeJI0BEYECKO
JIEATEeIIbHOCTH, JTANoOB €€ Pa3BUTHUS W 3HAYMMOCTH JJIsl Pa3BUTHS IMBWIM3ALINH,
OBJIQJICHUEM SI3BIKOM MAaT€MAaTHUKH U MAaTeMaTUYECKOW KYJIbTYypOW KakK CpPeACTBOM
MO3HAHUST MHpPA, OBJIAJICHUEM NPOCTEUIIMMHU HaBbIKAMU HCCIIEIOBATEIbCKON
JEATEIIbHOCTH;



6) ¢usnueckoe BocnuTaHue, (POPMHPOBAHUE KYJILTYPHI 310POBbS H
IMOIMOHAIBLHOIO 0J1ArONOTyYHUs:

TOTOBHOCTBIO TIPUMEHATh MaTeMaTHYeCKHUE 3HAHHWS B HMHTEpPEcax CBOETO
3I0pPOBbsl, BEICHHUS  3J0POBOrO  oOpa3a JKM3HM  (3I0pOBOE  TUTaHUE,
cOATaHCUPOBAHHBIM PEXUM 3aHATHA W OT/AbIXa, perysipHas ¢uzndeckas
aKTUBHOCTB), C(HOPMHUPOBAHHOCTHIO HAaBBIKA PEQIICKCHUU, MPU3HAHUEM CBOETO
mpaBa Ha OMMOKY M TAKOTO K€ MpaBa JPYroro 4eI0BeKa;

7) 3K0JI0rn4ecKoe BOCIIUTAHUE:

OpHEHTAIMel Ha MPUMEHEHNUE MAaTeMaTHYeCKUX 3HAHUW JJI PEIIeHUs 3a7aa4
B 00JIJaCTH COXPAHHOCTH OKpY’)KAroIIeH Cpebl, IJIAaHUPOBAHHUS TIOCTYNKOB U
OIICHKH WX BO3MOJXKHBIX IIOCJIECACTBUN MJIsi OKPYKAIOIIECH Cpeabl, OCO3HAHHEM
rJI00AIbHOTO XapaKTepa SKOJOTUYECKHUX MPOOJIeM U MMyTel UX pelIeHus;

8) aganTanusi K U3MEHAIIMMCS YCJIOBHSIM CONMAJIBHOW M MPUPOIAHOI
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, TOBBIMICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUECKYIO JeATEIbHOCTh, B TOM YHCIIC
YMEHHE YYUTHCA y IOPYTHX JIIOJACH, MpUOOpeTaTh B COBMECTHOW ACSITEIHLHOCTH
HOBBIC 3HAHUS, HABBIKA U KOMITCTCHIIUH U3 OIIBITa IPYTHX;

HEOOXOJUMOCTEIO B (OPMUPOBAHWU HOBBIX 3HAHHWA, B TOM YHUCIE
bopMyIUPOBaTh UACH, TIOHITHS, THIIOTE3bl 00 00BEKTAX W SABJICHUSAX, B TOM YHUCIIC
paHee HEW3BECTHBIX, OCO3HAaBaTh JACPUIUTHI COOCTBEHHBIX 3HAHUU U
KOMITETEHTHOCTEH, IJIAaHUPOBATh CBOE PAa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYIO  CHTYaIlMlO, BOCIPHHHMATH
CTPECCOBYIO CHTYyaIlMI0O KaK BBI30B, TPEOYIOMUNA KOHTPMEpP, KOPPEKTHUPOBATH
MpPUHUMAEMbIE pEIIeHUS W JACHCTBUA, (OPMYIUPOBATh W OICHUBATH PUCKH W
MOCJIeZICTBUS, (DOPMUPOBATH OIIBIT.

METAINIPEJMETHBIE PE3YJIBTATbDI
Ilo3naBaTeqbHbIe YHUBEPCATbHBIE YUeOHbIE 1eilicTBUS

ba3oBble JJornueckue JeMCTBHUA:

e BBUIBIIATh U XapaKTEPH30BaTh CYLIECTBEHHbIE NPU3HAKH MATEMAaTHYECKUX
OOBEKTOB, MOHATUH, OTHOIIEHUH MEXAYy HOHATUAMH, (HOPMYIUPOBATH
omnpeneNeHusl  MOHSATHM, YCTaHaBJIMBATh  CYUIECTBEHHBI  MpU3HAK
KJaccu(uKanuy, OCHOBaHUSA Mg OOOOIIEHHS W CpaBHEHUS, KpUTEpUU
IPOBOJMMOTIO aHAJIN3A;

e BOCIpUHUMATh, (OPMyIHpOBaTh M  IPEOOPA3OBbIBATH  CYXKICHUS:
yTBEPAUTEIbHbIE U OTpULATEIbHBIC, €AUHUYHbIC, YacTHbIE W OOUIME,
YCIIOBHBIE;



BBISIBJISIT ~ MAaTeMaTUYECKUME  3aKOHOMEPHOCTH,  B3aUMOCBSA3M U
OpoTUBOpeuMsi B (akTax, JaHHBIX, HAOJIOJIEHUSX U YTBEPKACHUSX,
npeaaraTb KPUTEPHUH U1 BBISIBICHUS 3aKOHOMEPHOCTEW U MPOTUBOPEYNN;
JIeNaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, AEAYKTHBHBIX W
WHIYKTUBHBIX YMO3AaKJIIOUYECHUH, YMO3AKIIOUEHUH 110 aHAJIOTHH;

pa3dupath J10Ka3aTeabCTBA MAaTEMaTUUYECKUX YTBEPKIEHUH (IpsMble U OT
IPOTHUBHOIO), TPOBOJUTH CAMOCTOSATEIBHO HECIOXHBIE JOKA3aTeIbCTBA
MaTeMaTHYeCKuX (aKToB, BBICTPAaWBaTh AapryMEHTALUI0, IPUBOJUTH
IPUMEPBI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHNUS;
BbIOMpATh Ccroco0 pemeHus y4dyeOHOW 3aaaud (CpaBHUBATH HECKOJIBKO
BapHAHTOB pEIICHUs, BBHIOMpaTh HauOolee MOAXOAAIUMN C Y4YETOM
CaMOCTOATEIIbHO BBIIEJICHHBIX KPUTEPHUEB).

Ba3oBble ncciienoBarejbcKkye 1eMCTBUSA:

UCTIOJB30BaTh BOIMPOCH KaK HCCIEI0BATENbCKUI WHCTPYMEHT IO3HAHUS,
(dopMynupoBaTh BOMPOCH], (PUKCUPYIOUINE MPOTUBOPEUYUE, MPOOIEMY,
CaMOCTOSITEJIbHO YCTaHaBJIMBAaThb HCKOMOE U JaHHOE, (OpMHUPOBAThH
TUIIOTE3Y, apTyMEHTUPOBATh CBOIO TO3UIIUIO, MHEHUE;

NPOBOAUTH 1O CaMOCTOATENBHO COCTABICHHOMY TUIAHY HECIIOKHBIN
HKCHEPUMEHT, HEOOJIBILIOE HCCIIeIOBAHNUE 110 YCTAHOBIECHUIO 0COOEHHOCTEH
MaTEeMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN OOBEKTOB MEKTYy COOO0I;
CaMOCTOSITENIbHO (HOPMYIHPOBaTH 000OIIEHUSI M BBIBOJBI MO PE3yJibTaTaM
OPOBEJAEHHOIO HAOIIOACHUS, HCCIEAOBaHUS, OLEHUBATh JOCTOBEPHOCTb
HOJYYECHHBIX Pe3yJIbTaTOB, BEIBOJAOB U 000OIICHMIA;

IPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpOIECcCa, a TAaKKE BBIIBUTATh
MPEINOIOKEHHUS O €0 Pa3BUTUHU B HOBBIX YCIOBUSX.

Pabora c nundopmanueii:

BBISIBJISITh HEJIOCTATOYHOCTh M M30BITOYHOCTh HMHGPOPMAIIMH, JTAHHBIX,
HEOOXOIUMBIX JIJISI pEIICHUs 3a]1a4u;

BBIOMpaTh, aHAIMU3UPOBATh, CHUCTEMATU3UPOBATh U HHTEPHPETUPOBATH
uHGOPMAITUIO Pa3ITUYHBIX BUAOB U (POPM IIpeICTaBICHNUS,

BEIOWpaTh GopMy TpeACTaBiIcHUS WHPOPMANMK U WUTIOCTPUPOBATH
periaemMbie 3aJayd  CXeMaMH, JuMarpaMmamMu, HWHOW Trpadukod U UX
KOMOHMHAIIUSIMU,

OIICHUBATh HAJEKHOCTh HHPOPMAIMU IO KPUTEPHUSIM, MPEII0KEHHBIM
yUUTENEM W CHOPMYIUPOBAHHBIM CAMOCTOSITEILHO.

KoMMyHuUKaTHBHBbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUS:

BOCIIpPUHUMATD U (I)OpMyJII/IpOBaTB CYKACHUA B COOTBCTCTBUU C YCIOBUAMHU
H neiisiMu O6H_[€HI/I$I, SICHO, TOYHO, I'PaMOTHO BBIPAKaTb CBOIO TOUKY 3pCHUA



B YCTHBIX M MHCHbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHS MO XOJy PEUICHUs
3aJ1a4yu, KOMMEHTHUPOBATh TIOJYUYCHHBIN Pe3yJIbTaT;

B X071 00CYXIIeHHUs 3a7aBaTh BOIIPOCHI IO CYIIECTBY OOCY>KIaeMON TEMBI,
npoOsieMbl, pelraeMoil 3ajauu, BICKa3bIBaTh HJIEH, HAIleJIEHHbIC HA TOMCK
pEIICHHs, COIMOCTABIATh CBOM CYXICHUS C CYXICHUSAMH JIPYTHUX
YYaCTHUKOB JHMAJIOTa, OOHAPYXMBATh PAa3jIMYM€ U CXOJICTBO TMO3UIIUN, B
KOppEKTHOM popme GpopMyTupOBaTh pa3HOIIACHUS, CBOU BO3PAKEHUS;
NOPENCTaBIATh  PE3yJbTaThl  pEHIEHUs  3a]add, HKCIIEPUMEHTA,
WCCIICJIOBAHMSI, TIPOCKTA, CAMOCTOSTEILHO BEIOUPaTh (hOpMAT BHICTYIUICHUS
C YU€TOM 3ajia4 PE3eHTALMH U OCOOCHHOCTEHN ayIUTOPHH;

MOHUMATh W UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHONW ¥ WHIUBUTy TBHOU
paboThI IpU PEIICHUHN YUYEOHBIX MAaTEMATUUECKUX 3a]1aY;

NPUHAMATH 1€JIb COBMECTHOU JESATEIBHOCTH, MJIAHUPOBATH OPTaHU3AIHIO
COBMECTHON paloOThI, pacmpenensiTh BUIbl pabOT, JOrOBapUBATHCA,
00CyXIaTh MPOIECC U Pe3yabTaT paboThl, 0000MATh MHCHHUS HECKOJIbKHIX
JIIOJICH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboTel (0OCYXIeHHUS, OOMEH
MHEHHUSIMH, MO3TOBBIC IITYPMBI M JPYTHE), BHITIOIHATH CBOIO YaCTh pabOTHI
U KOOPAWHHPOBATh CBOM JICHCTBUS C JAPYTMMH WICHAMH KOMAaHJIbI,
OIICHMBATh KAaueCTBO CBOETO BKJIaJa B OOMIUI TPOAYKT IO KPHUTEPHUSIM,
chopMyITUPOBAHHBIM YYACTHHKAMHU B3aUMOICHCTBUSI.

PeI‘y.]IﬂTI/IBHLIe YHUBEpPCAJIBHBIC y‘leﬁﬂble I[EﬁCTBHH

Camoopranusanus:

CaMOCTOSATENIbHO COCTABJIAThH IJIaH, aJrOPUTM pElIeHUs 3aaayd (WId €ro
4acTh), BBIOMpATh CIOCOO pEHICHUS C YYETOM HMEIOIIMXCS PECYPCOB U
COOCTBEHHBIX BO3MOYKHOCTEH, apryMeHTHUpOBaTb M KOPPEKTHPOBATH
BapUAHTHI PENICHUH ¢ Y4ETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, IMOIMOHAJIbHbIN HHTEJIEKT:

BJIAJETh CIOCOOAMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS Mpoliecca U pe3yJibTara
pelIeHUsI MaTEMATUYECKOM 3a/1a4H;

MPEABUAETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUU 3aJa4H,
BHOCUTH KOPPEKTHBBI B JCSATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATENHCTB,
HaWJEHHBIX OIIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3yJIbTATA NCATEIbHOCTH MOCTABJICHHOW LIEIH U
YCJIOBUSIM, OOBSCHITh MPUYUHBI JOCTHKEHUS WA HEAOCTHXKCHUS LIEJIH,
HAXOJUTh OIMHUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATDBI



K xoniy oOyuenus B 7 Kjacce OOyYarOUIUICS MOJYYUT CIEIyIOLIUE
MIPEAMETHBIE PE3YIIBTATHI:

Pacrio3HaBaTh HM3y4y€HHBIE TE€OMETPUYECKHE (DUTYypbl, ONpPENeNsTh HX
B3aMMHOE paCIOJIOKEHUE, H300pakaTh TIeOMeTpHYecKHe (UTyphl, BBITOJHATDH
YepTEeKU 110 YCIOBUIO 3anadd. M3mepsaTs JMHEHHBIE W YIVIOBBIE BEJIIMYHHBI.
Pemiats 3a1a4n Ha BBIYUCIIEHUE JJIUH OTPE3KOB U BEJIMYUH YTJIOB.

Jenarb rpyOyr0 OLEHKY JIMHEWHBIX W YIJIOBBIX BEJIMYMH NPEIMETOB B
pearbHOM KHU3HU, Pa3MEPOB MPUPOIHBIX O0BEKTOB. Pa3nuyarh pasmepbl 3THX
OOBEKTOB 110 MOPSAAKY BETUUUHBI.

CTpouTh 4epTEKHU K FTEOMETPUUECKUM 3a/1a4aM.

[Tonp30BaThCs MpU3HAKAMH PABEHCTBA TPEYTOJbHUKOB, MCIOJIb30BAThH
MPU3HAKHU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOIBLHUKOB MIPHU PEILICHUH 3a/1a4.

[IpoBOAUTE JOTMYECKUE PACCYKIECHUS C MCIOIB30BAHUEM I€OMETPUUYECKUX
TEOPEM.

[lonp30BaTbCsd IPU3HAKAMM PABEHCTBA IPSAMOYIOJIBHBIX TPEYTOJILHUKOB,
CBOMCTBOM  MEJMaHbl, TMPOBEIAEHHOW K  THUIOTEHY3€  MPIMOYTOJIBHOTO
TPEYTOJBHUKA, B PELIEHUHA T€OMETPUYECKUX 3aaY.

OnpenensaTe NapauieIbHOCTh NPSAMBIX C IOMOLIBIO YTJIOB, KOTOpPBIE 00pa3yeT
C HUMH cekymas. OnpenensaTe napauieJIbHOCTh MPSAMBIX C IOMOIIBIO PaBEHCTBA
PACCTOSHUU OT TOYEK OJHOM MPSIMOU O TOYEK APYTOM MPSIMOM.

Pemate 3aaun Ha Ki1eT4aTol Oymare.

[IpoBOIUTH BBIYMCIEHUS W HAXOAUTH YHUCIOBBIE M OYKBEHHbBIE 3HAUCHUS
YIJIOB B TEOMETPUYECKMX 3aJadax C MCIOJB30BAHUEM CYMMBI YTJIOB
TPEYrOJIbHUKOB M MHOTOYTOJIBHUKOB, CBOMCTB YIJOB, OOpa3oBaHHBIX IIpU
[IEPECEYCHNN JBYX MAapaJUICIbHBIX MPsAMBIX CEKylled. Pemars IpakTudeckue
3a/1a4M Ha HAXOXJEHUE YIJIOB.

Bianerp NMOHATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh ONPEAEIATH
OHMCCEKTPUCY yIJIa U CEpEIUHHBIN NEPIEHIUKYJIISP K OTPE3KY KaK FT€OMETPUUYECKHE
MeCTa TOYEK.

@opMyIMpPOBATh OMNPEAECIEHUS OKPYKHOCTH M Kpyra, XOpIbl U OUaMeTpa
OKPY’KHOCTH, TIOJIb30BATHCSI UX CBOMCTBAMHU. ¥ METh ITIPUMEHSTH 3TH CBOMCTBA IIPU
peleHny 3aaad.

Biianers MOHATHEM OIMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETb
HaxoauTh €€ ueHTp. [lomp3oBaThes akTaMu O TOM, YTO OHCCEKTPUCHI YTJIOB
TPEYTOJbHUKA IIEPECEKAIOTCA B OJHOM TOYKE, U O TOM, YTO CEpPEIMHHBIC
MEPIEHINKYJISIPBl K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCS B OJTHOM TOUKE.

Brnagets moHsATHEM KacaTelbHOM K OKPYKHOCTH, I0JIB30BATHCS TEOPEMOU O
NIEPIECHINKYJIIPHOCTH KaCaTeIbHOU U pajguyca, IPOBEAEHHOTO K TOYKE KACaHMS.



Ilonp30BaThCs MPOCTEUIIMMHU T€OMETPUYECKUMHU HEPABEHCTBAMM, ITIOHUMATD
UX ITPAKTUYECKUN CMBICI.

[IpoBOANTH OCHOBHBIE FT€OMETPUUYECKUE TTOCTPOCHHUS C MIOMOIIBIO [IUPKYJIS U
JINHEWKH.

K xoHiy oOyuenus B 8 kjacce o0OyYaromIuiicss MOJYYUT CIIEIYIONTUE
IIPEAMETHBIE PE3YIIbTATHI:

PacniosHaBath OCHOBHBIE BHJABI YETBIPEXYTOJIBHUKOB, HMX JJIEMEHTHI,
II0JIb30BATHCS UX CBOMCTBAMU IIPU PEIICHUU T€OMETPUYECKUX 3a/1a4.

[IpumeHsATh CBOMCTBAa TOYKHM IMEPECEUYEHHS] MEIHWaH TPeyrojibHUKa (LIEHTpa
Macc) B PEIICHUH 3a/1a4.

Biazers noHsATHEM CpeHEN JIMHUM TPEYTOJbHHUKA W TPanelnH, IPUMEHATH
MX CBOMCTBA NPH PEUICHUM T€OMETpUUYECKUX 3anad. llomp3oBarbCcs TeopeMoi
daneca U TEOPEMOI O MPOMOPUUOHAIBHBIX OTPE3KaX, IPUMEHSTh UX UISI PELICHUS
MIPAKTUYECKUX 3a/1a4.

[IpumeHsATh npu3HaKu MOJ00US TPEYTOJIbHUKOB B PELIEHUH T'€OMETPUUYECKUX
3a/1a4.

[Tonb3oBaThcsi Teopemoii Iludaropa mnsg pemieHUss TE€OMETPUUYECKUX U
pakTU4YecKux 3anady. CTpPOUTh MaTEMAaTHYECKYI0 MOJENb B IPAKTHYECKHUX
3a/1a4ax, CaMOCTOSITENIbHO JENaTh YEPTEK U HAXOAUTh COOTBETCTBYIOLIUE JTUHBI.

Brnanerp NOHATHMAMM CHHYCa, KOCHMHYCa M TaHI€HCAa OCTPOTO yIJya
IIPSAMOYTOJIBHOIO TpeyroibHuKa. [101630BaThCAd ATUMH NMOHATHAMU JUIS PELICHUS
IIPAKTUYECKUX 3a/1a4.

Boruncnsars (pa3inuuHbIMUA CIOCOO0aMH) TUIONIAL TPEYTONbHUKA U TIJIOLIATU
MHOTOYTOJBHBIX  Guryp (moab3ysich, TII€ HEOOXOAUMO, KaJIbKYJISATOPOM).
[IprMEHATH MTONyYEHHBIE YMEHHUS B IPAKTUYECKUX 3a/1a4aXx.

Biiazerp NOHATHUSAMM BIIMCAHHOTO M LEHTPAJIBHOIO YIVIAa, HMCIOJIb30BAThH
TEOPEMBbI O BIIUCAHHBIX yTriaX, yriax MeXIy XOopAaMu (CEKYIIMMH) U YIiie MEXIY
KacaTeJIbHOM U XOPJIOU MPU PELIEHUHA FT€OMETPUYECKUX 3a/1a4.

Biazers MOHATHEM ONKMCAHHOTO YETHIPEXYTOJIbHUKA, IPUMEHSITH CBOMCTBA
ONMCAHHOI'0 YETHIPEXYTOJIbHUKA IPU PELICHNH 3a1a4.

[IprMeHATh NONYyYEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTH MAaTEMaTHYECKHE
MOJIENH VIS 3a/1a4 PEAIbHOW KU3HU U IIPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS
C TpPUMEHEHUEM TMOJO00US W TPUTOHOMETPHUM (MOJB3YSACh, A€ HEOOXO0IUMO,
KAJIbKYJIITOPOM).

K xoHuy oOydenuss B 9 kJjacce oOydyaromuiicsi MOMYYUT CIIEAYIOIIHE
IIPEAMETHBIE PE3YIIbTATHI:

3HaTh TPUTOHOMETPUYECKHE (YHKIIMM OCTPHIX YTIJOB, HAXOIUTh C UX
MOMOILBIO PA3JIMYHBIE B3JEMEHTHI MPSIMOYTOJIBHOTO TPEYTOJbHUKA («peleHue



MPSIMOYTOJIbHBIX TPEYTOJILHUKOBY ). HaxoauTh (C MOMOIIBIO KadbKYJIATOPA) JJIUHbI
Y YTJIbI JUTSl HETAOJUYHBIX 3HAYCHUH.

[Tonb3oBaThecst popMysiaMu MPUBENCHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXJIECTBOM I HAXOXKJIECHHUSI COOTHOIICHHM MEXAYy TPUTOHOMETPUYECKUMU
BEJIMYMHAMM.

Hcronb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUJISl HAXOXKICHHS Pa3IMYHbIX
AJIIEMEHTOB TPEYTOJIbHUKA («PEIICHHE TPEYTrOJbHUKOB»), MNPUMEHITh HUX MpHU
pELICHNH T€OMETPUYECKUX 3a/1a4.

Brnanets moHsTHSIMH  npeoOpa3oBaHMs  MOJ00MS, COOTBETCTBEHHBIX
AJIEMEHTOB MOJI00HBIX uryp. [1onp30BaThCsl CBOMCTBAMHU MO100US MPOU3BOJIBHBIX
buryp, yMeTh BBIUMCIATH JJIUHBI W HAXOAUTh YIIbI y TOAOOHBIX GUTYP.
[IpuMeHSATh, CBOMCTBA MOMOOMS B MPAKTHUYSCKHX 3ajadaX. YMETh IPUBOIUTH
pUMEPHI TOI0OHBIX QUTYP B OKPY’KAIOIIEM MUPE.

[Tonb30BaThCs TEOpEMaMU O MPOU3BEJICHUN OTPE3KOB XOPA, O MPOU3BEACHUU
OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThCS BEKTOpAaMH, MOHUMATh MX TC€OMETPUYECKUA U (PU3UUECKHI
CMBICJI, TPUMEHSATh HUX B PEIICHUU TECOMETPUYECKUX U (PU3NYECKUX 3ajiad.
[TpumeHsTh CKaJIIpHOE MPOU3BEACHUE BEKTOPOB ISl HAXOXKJACHUS IJIUH U YTJIOB.

[Tonp30BaThCd METOJOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHSTh €ro B
PELICHUH T€OMETPUUECKUX U MPAKTUYECKUX 3a]1aY.

Branete NMOHATHSMH NPABUIBHOIO MHOTOYTOJIBHHMKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI TyTH OKPY>KHOCTH U PaJMaHHON MEpbl yIria, YMETh BBIYUCIAThH IUIOLIA/b
Kpyra ¥ ero yactei. [I[puMeHsTh oiny4YeHHbIE YMEHHS B IPAKTUYECKUX 3a/1a4ax.

Haxonute ocu (WM UEHTPBI) CUMMETpUM (UTyp, TPUMEHSTH JIBHKEHHS
IJIOCKOCTH B NMPOCTEUIINX CIIydasiX.

[IpuMeHATh MONYyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHYECKHE
MOJENH U1 3a/1a4 PEAIbHOM KU3HH U MMPOBOJUTH COOTBETCTBYIOINE BHIYMCICHUS
C NPUMEHEHHEM MOJ00HUSI U TPUTOHOMETPUYECKUX (PYHKUUN (TOJB3YSCh, TIE
HEO0O0XO0IMMO, KAIbKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIEeKTPOHHbIE
HaunMeHoBaHue pa3/iesioB U TeM nudposbie
Ne ni/mt P Konrtpoubnbsie IIpakTnueckue (upp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThbI padoThI
pecypchl
[IpocTeitmme reomeTpuueckue GUTYphI U
P . P uryp bubnmoreka [JOK
UX CBOMCTBA. I3MepeHne reoMeTpuuecKux 14
https://m.edsoo.ru/7f415e2e
BEIIMYUH
TpeyroabHUKH 22 1 bubmorexa [OK
https://m.edsoo.ru/7f415e2e
[TapannenbHble IpsiIMbIE, CyMMa yTJI0B 14 | bu6mmoreka [IOK
TPEYrOJIbHUKA https://m.edsoo.ru/7f415¢e2e
Oxkpy>KHOCTb U KpyrT. [ 'eomeTpuueckue 14 | bu6mmoreka [IOK
[IOCTPOEHUSA https://m.edsoo.ru/7f415¢e2e
bubmuoreka [JOK
II , 0000 i 4 1
OBTOPEHHE, ODODIICHHE SHATMH https://m.edsoo.ru/7f415¢e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 0



8 KUIACC

KoanuecTBo 4acon DJIeKTPOHHbIE
HanmMeHoBaHue pa3/iesioB U TeM undposbie
Ne n/m P Kontpoabnbie  IIpakTHueckue (ipp )
NPOrpamMmbI Bcero o0pa3oBaTte/ibHbIE
padoThbI padoThI
pecypcsl
N bub OK
YeTbIpEXyroJIbHUKU 12 1 uommoreka I
https://m.edsoo.ru/7f417¢e18
Teopema Paneca u Teopema o
bu6mmorexa [IOK
MPOMOPITMOHAIBHBIX OTPE3KaX, MOA00HBIE 15 1
https://m.edsoo.ru/7f417e18
TPEYTrOJIbHUKU
[Tnomane. Haxoxaenue miomanei
Tpe IfOJfI;HI/IKOB u f/[HOFO rOJf;HHLIx ¢ur 14 1 bubmorexa [TOK
pey Y P https://m.edsoo.ru/7f417e18
[Tnomaau nonoOHBIX hUryp
Teopema [Iudaropa u Hayana 10 | bubmuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VY1l B OKpyKHOCTU. Bricanuslie u
ONMCAHHbBIC YETHIPEXYTOJIbHUKHU. 13 1 bubnmnorexa [JOK
Kacarenbnble k okpyxHocTu. Kacanue https://m.edsoo.ru/7f417e18
OKpYKHOCTEHN
bu6nuoreka [JOK
I1 i 4 1
OBTOpCHHE, 0000mieHHC SHAHUHA https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0



9 KUIIACC

Ne i/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

HaumeHoBaHue pa3iesioB U TeM
NMPOrpamMMbl

Tpuronometpus. Teopembl KOCHHYCOB U
CHHYCOB. Pelienne TpeyrojibHIKOB

[IpeobpazoBanue mogodus. Merpudeckue
COOTHOIIEHHSI B OKPY>KHOCTH

Bexkropsl

I[eKapTOBBI KOOpAWHATHI Ha IIJIOCKOCTHU

IIpaBuiibHBIE MHOTOYTOJIBHUKH. JlJIMHA
OKPY’KHOCTH M IUIOLIA/Ib KpyTa.
Briuucnenune mimoniaaei

JIBM>KEHUS TNTIOCKOCTH

[ToBTOpeHue, 0600IIeHNE, CUCTEMATU3ALIHS
3HAaHUH

KoaudecTBO 9acoB

Bcero

16

10

12

68

KonTposbHbie
padoThl

IIpakTHyeckue
padoThbI

DJIEeKTPOHHbBIE
(uugposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bubnuoreka [JOK
https://m.edsoo.ru/7f41al2c

bubmuoreka [JOK
https://m.edsoo.ru/7f41al2c

bubmuoreka [JOK
https://m.edsoo.ru/7f41al2c

bubmmnorexa LIOK
https://m.edsoo.ru/7f41al2c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41al2c

bubmuoreka [JOK
https://m.edsoo.ru/7f41al2c

bubmuoreka [JOK
https://m.edsoo.ru/7f41al2c







HOYPOUYHOE IINTAHUPOBAHHUE

7 KIIACC
KoimmuecTBo yacos DJIEeKTPOHHbIE
Ne Hara undposbie
Tema ypoka Koutpoabnubie IIpakTnyeckue
n/n Bcero u3y4yeHusi oOpa3oBaTeJIbHbIC
padoThI padoThI
pecypchl
1 [Ipocreitmme reomeTpudecKue | bubnuoreka [{JOK
00BEKTHI https://m.edsoo.ru/8866b724
bu6mmoreka [{OK
2 MHOroyroabHUK, JOMaHas 1
https://m.edso00.ru/8866cbba
but6mmoreka [JOK
3 CMeKHbIE U BEPTUKAJIBHBIE YIJIbI 1
https://m.edsoo.ru/8866¢5c0
but6mmoreka [JOK
4 CMeKHbIE U BEPTUKAJIBHBIE YIJIbI 1
https://m.edsoo0.ru/8866c7be
5 CMexXHbIE U BEPTUKAJIbHBIC YTJIbI 1
6 CMeXHbIE U BEPTUKAJIbHBIE YIJIbI 1
7 CMeKHbIE U BEPTUKAJIBHBIE YIJIbI 1
8 CMeXHbIe U BEPTUKAJIbHBIE YIJIbI 1
H3mepenue JIMHEUHBIX U YIVIOBBIX
9 BEJINYUH, BBIUYNCIICHUE OTPE3KOB U 1
YIJIOB
H3mepenne IMHENHBIX U YTIIOBBIX
10 BEJINYHH, BBIYUCIIEHUE OTPE3KOB U 1 Bubmmorera 10K
’ P https://m.edsoo.ru/8866c3ea
YTJIOB
N3MepeHne TMHENHBIX U YTI0BBIX
11 BEJINYMH, BBIUUCIIEHUE OTPE3KOB U 1

yIJIOB



H3MepeHne IMHENHBIX U YTIIOBBIX

12 BEJIMYMH, BBIYUCIIEHUE OTPE3KOB U
yIJIOB
[lepumeTtp u momans Guryp,
13 COCTaBJIEHHBIX U3
IPSIMOYTOJIBHUKOB
[Tepumetp u momans Guryp,
14 COCTABJICHHBIX U3
IPSIMOYTOJIBHUKOB
[TonsTHE O PaBHBIX TPEYrOJIbHUKAX
15 Y TIEPBUYHBIC MPEJICTABICHUS O bubmmorexa [IOK
https://m.edso00.ru/8866ce80
paBHBIX UTypax
16 Tpu npusHaka paBeHCTBA Bubmuoreka [JOK
TPEYTOJILHUKOB https://m.edsoo.ru/8866d1fa
17 Tpu npusHaka paBeHCTBA bu6nuoreka IIOK
TPEYTrOJILHUKOB https://m.edsoo.ru/8866d34e
13 Tpu npusHaka paBeHCTBa bubnuoreka [IOK
TPEYTrOJIbLHUKOB https://m.edsoo.ru/8866e01e
19 Tpu npusHaka paBeHCTBA
TPEYTOJIBHUKOB
20 Tpu npusHaka paBeHCTBA
TPEYrOJIbHUKOB
)1 Tpu npusHaka paBeHCTBa bu6nuoreka [IOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/8866e88e
2 [Ipr3Haku paBeHCTBA
HPSIMOYTOJIBHBIX TPEYTOJIbHUKOB
73 IIpu3Haku paBeHCTBA

IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB



CBOIicTBO MEIUAHEI

bubnuoreka [JOK

24 HpSIMoy.l."OJ'II)iIOFO TheyroibHIKa, https://m.edsoo.ru/8866e9%¢ec
IPOBEIEHHON K TMIIOTEHY3€
CBolicTBO MeIMaHbI
25 IIPSIMOYT'OJIBHOI'O TPEYTOJIbHUKA,
IIPOBEIEHHON K TUIIOTCHY3€
26 PaBHOOenpeHHBIC U bubnuoreka [IOK
PaBHOCTOPOHHUE TPEYTOIbHUKHU https://m.edsoo.ru/8866d6fa
7 [Ipu3naku u cBoiicTBa bubmuoreka [IOK
PaBHOOEIPEHHOTO TPEYTOJILHUKA https://m.edso00.ru/8866d880
73 IIpu3Haku u cBOMCTBA bu6nuoreka [{JOK
PaBHOOEAPEHHOTO TPEYTOJILHUKA https://m.edsoo0.ru/8866d880
79 [Ipr3Haku u cBOMCTBA bubnuoreka [IOK
pPaBHOOEPEHHOTO TPEYTOJIbHUKA https://m.edsoo.ru/8866e26¢
30 HepaBencrtBa B reomeTpun
31 HepasenctBa B reometpuu Bubmmorexa LIOK
https://m.edsoo.ru/8866e3a2
32 HepasenctBa B reomerpun
33 HepaBeHncrtBa B reomeTpun
34 [IpsAMOYTOIBHBIN TPEYTOIBHUK C bu6nuoreka IIOK
yriiom B 30° https://m.eds00.ru/8866eb22
35 [IpssIMOYTOBHBIN TPEYTOJIBHUK C
yraom B 30°
36 KonTponbnas pabota no teme bu6mmoreka [JOK
"TpeyrosbHUKH" https://m.edsoo.ru/8866ecbc
37 [TapannenbHble npsiMble, UX Bbubmuoreka [JOK
CBOICTBa https://m.edsoo.ru/8866ef64
38 [TsTeiit moctynat EBkiuaa



39

40

Hakpect nexaiue,
COOTBETCTBEHHbBIE U
OJIHOCTOPOHHUE YIJIbI,
o0Opa3oBaHHbIE MPU EPECEUECHUH
napasuleIbHbIX MPSMBIX CEeKyIIen

Hakpect nexaiuue,
COOTBETCTBEHHbBIE U
OJIHOCTOPOHHUE YTJIbI,
o0Opa3oBaHHbIE IIPU NIEPECEUEHUU
napaJuleIbHbIX NPSMBIX CEeKyIIeH

bubnuoreka [JOK
https://m.edso0.ru/8866f086

41

42

43

Hakpecr nexamue,
COOTBECTCTBCHHBIC U
OIHOCTOPOHHUC YTJIBI,
00pa30BaHHbIE NIPH NTEPECEUECHUU
NapajieIbHBIX IIPAMBIX CEKYILEH

Hakpecr nexamue,
COOTBCTCTBCHHBIC U
OTHOCTOPOHHUE YIJIBI,
o0Opa3oBaHHbIE NPU EPECEUEHUH
NapaJuIeIbHBIX MPSMBIX CEKYyIIEH

Hakpecr nexamue,
COOTBCTCTBCHHBIC U
OTHOCTOPOHHUE YIJIBI,
00pa30BaHHbIE NIPH NTEPECEUECHUU
IIapaJuIeIbHBIX NPSMBIX CEKYyIIEH

bubmunorexa LIOK
https://m.eds00.ru/88663b0

44

[Ipu3Hak napayenbHOCTH MPSMBIX

4yepe3 paBEHCTBO PACCTOSIHUM OT
TOYEK OJTHOM MPSIMOM J10 BTOPOit
PSMOi



[Ipu3Hak napamiebHOCTH IPSAMBIX
4yepe3 paBeHCTBO PACCTOSIHUM OT

45 TOYEK OJHOM MPSIMOMU 10 BTOPOil
npsiMOi
46 CyMmMa yrIIoB TpeyrosbHUKa bubmmorexa LIOK
https://m.edso0o.ru/8866£630
47 Cymma yTJIoB TpeyroJibHuKa bubmmorexa [IOK
https://m.edso0.ru/8866f8ba
48 Bueninue yribl TpeyrojibHUKA bubmmorera [IOK
https://m.edsoo.ru/8866fa5e
49 Bremnue yrisl TpeyrojibHHAKA
Konrtponsnas pabora o Teme
50 "IlapanienbHble MpsiMble, CyMMa bubmmorexa LIOK
" https://m.edsoo.ru/8866fe6e
YTJIOB TPEYTOJIbHUKA
51 OKpy’KHOCTb, XOPZIbI M IUAMETP, UX bubnuoreka LIOK
CBOMCTBA https://m.eds00.ru/88670800
52 KacarenbHas Kk OKpy>KHOCTH Bubamorexa [IOK
https://m.edsoo.ru/88670e9a
53 OKpyXHOCTh, BIHCaHHAs B yTOJI
54 OKpy’KHOCTb, BIUCAHHAS B YToJl
55 [Tonsarue o 'MT, npumeHeHue B bu6mmoreka [{JOK
3aJ1auyax https://m.edsoo.ru/8867013¢e
56 [onstue o 'MT, npumenenue B bubmuoreka LIOK
3aJa4ax https://m.edsoo.ru/88670508
buccekrpuca u cepeIMHHBIN
57 NEPIIEHINKYJIAP KaK
reOMEeTPUUYECKHUE MECTa TOUEK
58 OKpyXHOCTb, OITUCAHHASL OKOJIO bubnmorexa [[OK



TpeyrojabHuKa https://m.edsoo.ru/88670a62
59 OKpY>KHOCTb, OTICAaHHAS OKOJIO |
TpeyrojbHHKa
60 OKpyXHOCTb, BOCaHHAs B | bubnmoreka [JOK
TPEYTOJIbLHUK https://m.edsoo.ru/8867103¢e
61 OKpy>KHOCTb, BIIUCAHHAS B |
TPEYTOIbHHUK
& [Ipocreiimue 3a1aun Ha | bubnmoreka [JOK
IIOCTPOEHUE https://m.edsoo.ru/88671188
63 [Ipocreiimue 3aaun Ha | Bu6muoreka [JOK
IIOCTPOEHUE https://m.edsoo.ru/886712d2
KonrtponbHas pabora o Teme
64 "OKpYy>XHOCTh U KpyT 1 Bubmmorexa HOK
Py byT: . https://m.eds00.ru/88671462
['eomeTprueckue nocTpoeHus
[ToBTOpeHue u 06001IeHNE 3HAHUI
. bubmuoreka [JOK
65 OCHOBHBIX OHATHI U METOIOB 1
https://m.eds00.ru/886715b6
Kypca 7 Kiiacca
66 HroroBasi KOHTpOJIbHAs paboTa 1 bubmorexa [OK
https://m.edso00.ru/886716ec
[ToBTOpEeHUE M 0000IIIEHNE 3HAHUMI
67 OCHOBHBIX HOHATHUI U METOJI0B 1
Kypca 7 Kiiacca
[ToBTOpEeHME M 000OIICHNE 3HAHUNA
68 OCHOBHBIX MTOHSTUN U METOJIOB 1 bubmorexa [OK
A https://m eds0o.ru/886719bc
Kypca 7 Kiacca
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



8 KUIACC

Ne
n/n

10

Tema ypoka

[Tapannenorpamm, €ero Npu3HaKku U
CBOMCTBa

[Tapannenorpamm, ero nNpu3Haku U
CBOMCTBA

[Tapannenorpamm, ero Npu3HaKu U
CBOMCTBA

YacTtHble cayyau napauieIorpaMMoB
(TIpsIMOYTOJIEHUK, pOMO, KBaJIpaT), X
IIPU3HAKU U CBOMCTBA

YacTtHble ciyyau napauieIorpaMMoB
(IpAMOYTOJILHUK, POMO, KBapaT), UX
MPU3HAKHU U CBOMCTBA

YacTtHble ciayyau napauieaorpaMMoB
(IpsAIMOYTOJILHUK, pOMO, KBasipar), Ux
IIPU3HAKHU U CBOMCTBA

Tpaneuuns

PaBHOOOKas U IpsIMOYTOJIbHAS
Tpaneuuu

PaBHOOOKAs U IPSIMOYTOJIBHAS
Tparneuuu

Metona yaABOCHUS MEUAHBI

KoaudecTBO 9acoB

Bcero

KonTposbHbie
padoThI

IIpakTyeckue
padoThl

Jara
U3ydeHmusl

DJIEeKTPOHHbBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

bubnuoreka [JOK
https://m.edsoo.ru/88671af2

bubmuoreka [JOK
https://m.edsoo.ru/88671cal

bu6mmoreka [IOK
https://m.edso00.ru/88671cal

bubmuoreka [JOK
https://m.edsoo.ru/88671dea

bubmmnorexa LIOK
https://m.edsoo.ru/8867120

bubmorexa [JOK
https://m.edsoo.ru/8867209¢

bubmunorexa LIOK
https://m.edsoo.ru/88672358

bu6mmoreka [JOK
https://m.edsoo.ru/8867252¢

bu6mmoreka [IOK
https://m.eds00.ru/88672858

bu6mmoreka [JOK




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

11 LenTpanbHas cuMmMeTpus bubmmorexa LIOK
P P https://m.edsoo.ru/88672b14
12 KonTponbhas pabota no teme Bubmuoreka [JOK
"YeTplpEXyroabHUKN" https://m.edsoo.ru/88672c9a
13 Teopema ®aneca u Teopema o bubnuoreka IIOK
IPOIIOPIIUOHAIBHBIX OTPE3KaX https://m.edsoo.ru/8867337a
14 CpenHsist TMHUS TPEYTOJbHUKA bubmorexa [OK
pea pey https://m.edsoo.ru/88672e0c
15 CpenHsist TMHUS TPEYTOJIbHUKA bubmorexa HOK
pea pey https://m.edsoo.ru/88672138
16 Tpanenusi, €€ cpeaHssa TUHUS buGmorexa HOK
bariet, €e cpea https://m.edsoo.ru/88672358
. bubnmoreka [JOK
17 Tpaneuus, €€ cpeaHsisa TUHUS
https://m.edso0.ru/88673064
bubmuoreka [JOK
18 [IponopimonanbHbIe OTPE3KU
https://m.edsoo.ru/88673794
19 IIponopiimoHabHBIE OTPE3KU bubmmorexa [OK
poTopt P https:/m.edsoo.ru/88673794
bu6mmoreka [IOK
2
0 Hewtp mace B Tpeyrobuuie https://m.edsoo.ru/886738fc
but6mmoreka [JOK
21 ITono06
OAIODHPBIC TPEYTONLHIIH https://m.edsoo.ru/88673a78
2 Tpu npusHaka nogodus bu6nuoreka IIOK
TPEYTrOJILHUKOB https://m.edsoo.ru/88673bae
7 Tpu mpuzHaka mogoous bu6nuoreka [IOK
TpEYTroJIbLHUKOB https://m.edsoo.ru/88673d52
24 Tpu npuzHaka mogoous Bbubmuoreka [JOK



TPCYTroJIbHUKOB

Tpu npusHaka nogobus

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

25
TPEYrOJIbHUKOB
26 [Tpumenenne nog00us P peIICHUH
MPaKTUYECKUX 3a]a4
7 KontpoisbpHas paboTa mo teme bu6nuoreka [IOK
"TlogoGHbBIE TpeyronbHUKN" https://m.edsoo.ru/8867445a
73 CaolicTBa miomaaen bubmuoreka [JOK
reoMeTpuuecKux puryp https://m.edsoo.ru/886745fe
29 DopMyJIbl ISl IJI0IAAN Bu6muoreka [JOK
TpEYroJbHUKA, apajieorpaMma https://m.edsoo.ru/88674860
30 DopMyIIbl IS IUIOLIAAN bu6nuoreka IIOK
TpeyroiabHHUKa, ITapajljeiorpaMma https://m.edsoo.ru/88674a22
31 DopmyJibl 115 TIOIIAAN bu6mmoreka [IOK
TpEeyroJbHHKA, NapajljieiorpaMmMa https://m.edsoo.ru/88674a22
1 DopMyJibl 1Sl MI0IAAN Bubmuoreka [JOK
TpEYroJbHUKA, apajiesorpaMma https://m.eds00.ru/88675288
13 DopMyIbl IS IIIOLMIAN bu6nuoreka IIOK
TpEyroJbHUKA, IapajijieJiorpaMma https://m.eds00.ru/8867542c¢
34 Brruncnenue miomaaei caoKHBIX bubmuorexa [JOK
¢buryp https://m.edsoo.ru/88674e78
35 [Tnomanu puryp Ha KIeT4aToi Bbubmuoreka [JOK
Oymare https://m.edsoo.ru/8867473e
36 [Tnomaau nomoOHBIX Guryp
37 [Tnomaau nono6HbIX huryp
18 3amauu ¢ IPaKTUYECKUM bubmmnorexa [JOK

COZICpPIKaHHEM

https://m.edsoo.ru/88675558




39 3anauu ¢ IPaKTUYECKUM bubnmnoreka [JOK
COJIepKaHuEM https://m.edsoo.ru/88675684
40 Pemienne 3a1a4 ¢ MOMOIIBIO METOAA bubmuorexa [JOK
BCIIOMOTaTeJIbHOW IUIOIIAN https://m.eds00.ru/88674f90
41 KonTponbhas pabota no teme bubmuoreka [IOK
"ITnomans" https://m.eds00.ru/8867579¢
42 Teopema IIudaropa u eé Bubmuoreka [IOK
IIpUMEHEHUE https://m.edsoo.ru/88675918
43 Teopema IIudaropa u eé bubnuoreka [IOK
[IPUMEHEHUE https://m.eds00.ru/88675918
44 Teopema [Iudaropa u eé Bu6muoreka [IOK
NPUMEHEHUE https://m.edsoo.ru/88675abc
45 Teopema IIudaropa u eé
MpUMEHEHNE
46 Teopema [Iudaropa u eé
IPUMEHEHUE
Omnpenenenyne TPUrOHOMETPUUECKUX
HKIIMI OCTPOro yria
47 i)gﬂMoyronLHIc))ro TEGYFOJ'IBHI/IKa, bubmorexa [OK
https://m.eds00.ru/88675d32
TPUTOHOMETPUUECKUE COOTHOIICHUS
B MPSIMOYTOJIBHOM TPEYTOJIbHUKE
43 OCHOBHOE TPUTOHOMETPUUYECKOE bu6mmoreka [JOK
TOXIECTBO https://m.edsoo.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO
50 OCHOBHOE TPUTOHOMETPUYECKOE
TOKJECTBO
51 KontponbHas paboTa mo teme bubmuorexa [JOK




"Teopema [Iudaropa u Hayana
TpUTOHOMETpUH"

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

5 Brivcannbie ¥ LIEHTpaIbHBIE YTJIbI, bubmuorexa [JOK
YIOJI MEKJ1y KacaTeIbHOM U XOpI0H https://m.edsoo.ru/8al1415b2
53 Brucanusie u IeHTpaIbHBIC YTIIH, bubmunorexa LIOK
YIoJl MEKIy KacaTeIbHOM U XOpI0H https://m.edsoo.ru/8a141940
54 BnucanHble U IEeHTpaIbHBIE YIIIbI, Bubmuoreka [IOK
YIoJI MEK1y KacaTeIbHOM U XOpI0H https://m.edsoo.ru/8al41b34
55 VYTIIbl MEXKAY XOpIaMHU U CEKYIIUMU
56 VYTIbl MEXKAY XOpIaMU U CEKYILIUMU
Brucannbie u onrcaHHbIe
57 YeTBIPEXYTOILHUKH, UX MIPU3HAKH U Bubamorera [IOK
PIPEXY > X TP https://m.edsoo.ru/8a140£86
CBOIICTBa
Brnucannbie u onrcaHHbIe
58 YEThIPEXYTOJIbHUKHU, UX MPU3HAKU U Bubamorexa [IOK
PIPEXY > 1P https://m.edsoo.ru/8al416d4
CBOIiCTBa
BrircanHbIe 1 OTIMCAHHBIC
R bu6mmoreka [{JOK
59 YeThIPEXYTONILHUKH, UX MIPU3HAKH U
. https://m.edsoo.ru/8al416d4
CBOIiCTBa
[IpuMeHeHne CBONMCTB BIMCAHHBIX U
60 OIMMCAHHBIX YeTHIPEXYTOILHUKOB TIPH
pELIeHNH T€OMETPUYECKUX 3a/1a4
IIpuMeHeHnEe CBOWCTB BIIMCAHHBIX U
61 OIMHMCAHHBIX YETHIPEXYTOILHUKOB TIPH
pELIeHNY T€OMETPUYECKUX 3a/1a4
2 B3anMHoe pacnionoxxeHue 1Byx bu6nuoreka IIOK
OKPYKHOCTEH, 001II1e KacaTeIbHbBIE https://m.edsoo.ru/8al1410a8
63 Kacanue okpyxHoCTEH bubmuorexa [JOK




KontponbHas pabora o teme "Yriisl
64 B OKPY’KHOCTH. Brincanusie u
OINMCAaHHBIE YETHIPEXYTOJIBHUKH"

[ToBTOpEHNE OCHOBHBIX NOHATUN U
65 METOJI0B KypcoB 7 U 8 KJIacCOB,
00o0mIeHue 3HaHU|

[ToBTOpEHNE OCHOBHBIX MOHATUH U
66 METOJ/IOB KypCOB 7 M 8 KJIacCOB,
00o00111eHNe 3HaHUI

67 Hrorosas koHTpoibHas paboTa

[ToBTOpEHUE OCHOBHBIX MOHITUN U
68 METOJIOB KypCOB 7 M 8 KJIacCOB,
0000111eHIEe 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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https://m.edsoo.ru/8al410a8

bubnuoreka [JOK
https://m.edsoo.ru/8al41c88

but6mmoreka [JOK
https://m.edsoo.ru/8al41ddc

bu6mmoreka [IOK
https://m.edsoo.ru/8al4lefe

bu6mmoreka [JOK
https://m.edsoo.ru/8a142368

bu6mmoreka [{OK
https://m.edsoo.ru/8al420ac




9 KUIIACC

Kosn4yecTBo yacoB DJIeKTPOHHbIE
Ne Mara nudposbie
Tema ypoka KonTpoabubie IIpakTHyeckue
n/n Bceero u3ydyeHusi oOpasoBaTesibHbIE
padoThbI padoThbI
pecypcsl
| Omnpenenenyre TPUrOHOMETPUUECKUX | bubnnorexa [IOK
¢bynkmii yrios ot 0° mo 180° https://m.edsoo.ru/8al1424bc
2 @opMyIIbI IPUBEAECHUS 1
3 T 1 bubmmorexa [{OK
SOpEMa ROCHITycoB https://m.edsoo.ru/8a14336¢
4 Teopema KOCUHYCOB 1
5 T 1 bu6mmoreka [{OK
SOPEMA KOCHITy cOB https://m.edsoo.ru/8al42d5e
6 T | bu6mmoreka [IOK
SOpeMa CHITycoB https://m.edsoo.ru/8al42e8a
Teopema cuHycoB 1
Teopema cuHycoB 1
Haxoxnenue 1inuH CTOpOH U bubnmnorexa [JOK
9 1
BEJIMYHUH YTJIOB TPEYTOJIbHUKOB https://m.edsoo.ru/8a1430b0
10 p 1 bu6mmoreka [{OK
CHICHHS TPCYTONBHHEOB https://m.edsoo.ru/8al42acQ
1 p | bubmmorexa [JOK
SHICHHE TPEYTONBHHROB https://m.edsoo.ru/8al42acQ
12 p . | bubmuoreka [JOK
CHICHHC TPEYTOILHIKOB https://m.edsoo.ru/8al42acO
bubnnoreka [IOK
13 Pemenue TpeyroabHUKOB 1

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




HpaKTqucxoe MNPUMCECHCHUC TCOPEM

bu6nuoreka [JOK

14 CHHYCOB 1 KOCHHYCOB https://m.edsoo.ru/8al42c3c
15 [TpakTHYeckoe NPUMEHEHUE TEOPEM
CHUHYCOB M KOCUHYCOB
16 KonTponbhas pabota no teme bub6mmorexa [IOK
"Pemenuie TpeyroabHUKOB" https://m.edsoo.ru/8a14392a
bu6nuorexa [JOK
17 [TonsiTue o npeoOpa3zoBaHUM TOA0OHS hitps://m.cdsoo.rw/8al43ab0
18 CoOTBETCTBEHHBIE AIIEMEHTHI bub6mmorexa [IOK
noJ00HBIX UTyp https://m.edsoo.ru/8al43de4
19 CoOTBETCTBEHHBIE AIIEMEHTBI
noJ00HBIX Uryp
Teopema 0 Ipou3BEIEHUN OTPE3KOB
20 XO0pA, TeopeMa O NMPOU3BEICHUN bubnnorexa [JOK
OTPE3KOB CEKYIIUX, TEOPEMA O https://m.edsoo.ru/8a14406e
KBaJlpaTe KacaTeJIbHOU
Teopema 0 Ipou3BEIEHUN OTPE3KOB
)1 XOpI, TEOpEMA O MPOU3BEACHUHN bubnnorexa [JOK
OTPE3KOB CEKYIIUX, TEOPEMA O https://m.edsoo.ru/8al441a4
KBaJipaTe KacaTeJIbHOU
Teopema 0 IpoU3BEIEHUU OTPE3KOB
” XOpI, TEOpEMA O MPOU3BEACHUHI bubnnorexa [JOK
OTPE3KOB CEKYIUX, TEOPEMA O https://m.edsoo.ru/8al442da
KBaJpare KacaTeJIbHOU
7 IIpuMeHeHne TeopeM B peleHUun bubnnorexa [JOK
reOMEeTpUYECKUX 3a1a4 https://m.edsoo.ru/8a143f06
24 [IprMeHeHre TeopeM B pELLICHUH bubnnorexa [JOK

TCOMCTPHUYCCKUX 3aaaYd

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




25

26

27

28

29

30

31

32

33

34

35

36

HpI/IMeHCHI/IC TCOPEM B PCIICHUUA
reOMCTPHUYCCKUX 3a1aqd

KonTtponbHas pabora 1mo Teme
"ITpeoOpa3oBanue mMoao0ouUsl.
Mertpuueckre COOTHOLIEHHUS B
OKpy>kHOCTH"

Onpenenenre BEKTOPOB.
Pu3NYECKUl U TeOMETPUIECKUI
CMBICII BEKTOPOB

CrnosxeHue 1 BBIYMTaHUE BEKTOPOB,
YMHOKEHHUE BEKTOpa Ha YUCIIO
CrnosxeHue v BBIYMTaHUE BEKTOPOB,
YMHO>KECHHE BEKTOPa Ha YUCIIO
CrnosxeHue v BBIYUTaHUE BEKTOPOB,
YMHOXKEHHE BEKTOPa Ha YUCIIO
Pasnoxenue BekTopa 1o 1ByM
HEKOJJIMHEAPHBIM BEKTOpaM

Koopaunatel BexkTopa

CkansipHO€ IPOU3BE/IEHUE BEKTOPOB,

€ro NpUMEHCHUE JJIs1 HAXOXKIACHUA
JJIVH U YTJI0B

CkansipHO€ IPOU3BE/IEHUE BEKTOPOB,

€ro NpuMEHCHUE JJIs1 HAXOKIACHUA
JJIVMH U YTJI0B

Pemenue 3a1a4 ¢ mOMOLIbIO
BEKTOPOB

Pemnrenue 3amad ¢ moMOIIbIO

bu6nuoreka [JOK
https://m.edsoo.ru/8a144578

bubmuoreka [JOK
https://m.edsoo.ru/8al1447a8

bu6mmoreka [{OK
https://m.edsoo.ru/8a144960

bubmmoreka [{OK
https://m.edsoo.ru/8al44a8c

bu6nmoreka [JOK
https://m.edsoo.ru/8al144d52

bu6mmoreka [{OK
https://m.edsoo.ru/8al44fbe

bubnnorexa [IOK
https://m.edsoo.ru/8al14539¢

Bbubnuoreka [JOK
https://m.edsoo.ru/8al14550e

bu6nuoreka [JOK
https://m.edsoo.ru/8al44c3a

bu6mmorexa [{OK




BEKTOPOB

HpI/IMCHCHI/Ie BCKTOPOB AJId pCHICHUA

https://m.edsoo.ru/8al458c4

37
3aa4 GU3UKH
18 KonTponbHas pabota no teme bubnnorexa [JOK
"Bekrops!" https://m.edsoo.ru/8a145b08
39 JlekapToBBI KOOpAMHATHI TOUYEK Ha
IUIOCKOCTH
. bu6mmorexa [JOK
40 ¥ paBHeiie MpAMOit https://m.edsoo.ru/8al145c48
41 YpaBHeHue npamoit
bu6mmoreka [IOK
42 ¥ PaBHEHHE OKpYKHOCTH https://m.edsoo.ru/8a14635a
43 Koopannats! Touek nepeceueHns bubmmorexa [JOK
OKPYKHOCTH U IIPSIMOI https://m.edsoo.ru/8a146620
Meron KOOpAMHAT IPU PEILIEHUN
44 reOMETPUYECKUX 3a/1a4,
MPaKTUYECKUX 3a/1a4
MeToa KOOpAMHAT NPU PELIEHUN
45 reOMETPUYECKUX 3a/1aY,
MIPAKTHYECKUX 3a7a4
Meroa KOOpAMHAT NPU PEIIEHUHN
46 reOMETPUUYECKHX 3a/1ay,
IIPAKTHUYECKUX 3a7a4
KonTponbhas pabota no teme
47 " JlekapTOBBI KOOPAMHATHI Ha bubmorexa HOK
" https://m.edsoo.ru/8al46e0e
IUIOCKOCTH
43 IIpaBuUIIbHBIE MHOTOYTOJIBHUKH, bubnnorexa [JOK

BBIYHCIICHHUEC UX 3JICMCHTOB

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




bu6nuorexa [JOK

49 Hueno x. Jlnia OkpysKHOCTH https://m.edsoo.ru/8a1472¢8
50 Yucno n. InuHa OKpyKHOCTH bubmorexa HOK
https://m.edsoo.ru/8al4714c
51 JnuHa 1yru OKpyKHOCTH
bubnmorexa [JOK
52 Papuarnas Mepa yria https://m.edsocl)_.[ru/8a14714c
53 [Tmomane kpyra, cekropa, CErMeHTa bubmmorexa [IOK
https://m.edsoo.ru/8a147426
54 [Tmomaae kpyra, ceKTopa, CErMEeHTa bubmmorexa [IOK
https://m.edsoo.ru/8a147750
55 [Imomane kpyra, ceKTopa, CErMeHTa bubmorexa HOK
https://m.edsoo.ru/8a147750
56 [ToHsiTHE O NIBM>KEHUH TUIOCKOCTH bubmmorexa [JOK
https://m.edsoo.ru/8al147c82
57 [TapamienpHbIi IEPEHOC, TIOBOPOT bubmmorexa LIOK
https://m.edsoo.ru/8al147f16
58 [TapannensHbIi IEPEHOC, TOBOPOT bubmmorexa [IOK
https://m.edsoo.ru/8a147f16
59 ITapaienpHbIN IEPEHOC, IOBOPOT
60 [TapannensHbIN IEpEHOC, TOBOPOT
61 ITpumeHeHne ABM>KEHUN TIPU bubnuoreka [IOK
peleHuu 3a1ay https://m.edsoo.ru/8a1480e2
KonTponbnas pabota mo Temam
62 "[IpaBUJIbHBIE MHOTOYTOJIBHUKH.
OkpyxHOCTb. [IBH>KEeHUS TITIOCKOCTH"
63 [ToBTOpEeHME, 0000IICHNE, bubmnoreka [IOK

cUCTeMaTHU3allus 3HaHUH. I/I3MepeHI/Ie

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




64

65

66

67

68

reOMETPUUYECKUX BETNYMH.
TpeyrosbHUKN

[ToBTOpenme, 0600IIEHNE,
CHCTeMaTH3alis 3HAHHH.
[TapaienpHble U EPIEHAUKYIISIPHBIC
psIMbIE

[ToBTOpenme, 0600IICHNE,
CHUCTEMAaTH3AIUs 3HAHHH.
OKpY>KHOCTD U KPYT.
['eomeTpHruecKUe MOCTPOCHUS. YTJIIbI
B OKPY>KHOCTH

[ToBTOpenwue, 06001IIECHNE,
cHCTeMaTH3allvs 3HaHui. Brimcanneie
1 OIIMCAaHHBIC OKPY)KHOCTI/I
MHOFOerJII)HI/IKOB

Hrorosas KOHTPOJIbHAA pa60Ta

[ToBTOpenme, 0600IICHNE,
CHCTeMaTu3alus 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

bubmuoreka [JOK
https://m.edsoo.ru/8a148650

bu6mmorekxa [JOK
https://m.edsoo.ru/8a148920







IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThI 0CBOCHUSI OCHOBHOM
NpoOBEPSIEMOro .
00pa30BaTeJIbHOM NPOrPaMMbl OCHOBHOT'0 00111er0 00pa3oBaHus
pe3yJabTara
6 I'eomeTpus
Pacnio3HaBaTh M3y4YeHHbIE F€OMETpUYECKHE (DUTYPBI, ONpPENeNsiTh UX
B3alMHOE pAaCIOJIOKEHHE, H300pakaTb TeoMeTpuueckue (QUrypsl,
6.1 BBIIIOJIHATh YEPTEKU IO YCIOBUIO 3ajauu. M3mepATs nuHENHBIE U
YIJIOBBIE BEIMYMHBI. Penars 3agaun Ha BBIYMCIICHUE JUIMH OTPE3KOB U
BEJIMYHH yTJIOB
Jlenatb rpyOyI0 OLIEHKY JMHEWHBIX U YTJIOBBIX BEJUYUH MPEIMETOB B
6.2 peaJlbHOM KU3HU, pa3MEpoB NPUPOJIHBIX OO0BEKTOB. Pazmuuatk
pa3Mepsl STHUX 0OBEKTOB IO MOPSIKY BETHIUHBI
6.3 CTpouTh 4epTEXKU K TEOMETPUUECKHUM 3a/1adam
ITonp30BaTbes MpU3HAKaMU PaBEHCTBA TPEYTOJBHUKOB, UCIIOJIb30BATh
6.4 MPU3HAKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJIbHUKOB IPU PELLIEHUN
3a1a4
65 IIpoBOAUTH  JIOTMYECKHE  pacCyXIEHUS  C  MCIOJIb30BAaHUEM
. reOMETPUUYECKUX TEOPEM
[Tonb30Batbes IpU3HaKaMu paBeHCTBa MPSIMOYTOJIbHBIX
6.6 TPEYrOJIbHUKOB, CBONCTBOM MEAMAHBI, NPOBEAEHHONW K THIIOTEHY3€
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIIEHUU T€OMETPUUYECKUX 3a/1a4
Omnpenensars napamieabHOCTh MPSIMBIX C MOMOILIBIO YIJIOB, KOTOPBIE
67 obpasyeT ¢ HUMHU cekymias. OnpenensiTe NapaielbHOCTh MPSMBIX C
' MMOMOIIBIO PABEHCTBA PACCTOSHUM OT TOYEK OJHOW MPSMOW JO TOYEK
JPyToM TIpsIMOi
6.8 Pemate 3amaun Ha kieTyaToi Oymare
6. [IpoBOAUTH BBIYMCIACHUS M HAXOAUTh YHUCIOBbIE U OyKBEHHBIE

3HAYCHUA YIJIOB B TCOMCTPHYCCKUX 3aJadax C HCIOJIb30BAHUCM



6.10

CyMMBI YTJIOB TPEYTOJIBHUKOB U MHOTIOYI'OJIBHHKOB, CBOWCTB YTJIOB,
00pa30BaHHBIX TMPU MEPECEYCHUH JIBYX MapajUIeTbHBIX HPSIMBIX
cexyuleil. Pemare npakTudeckue 3a/1a4yu Ha HaXO0XKJACHHUE YIJIOB

Brnagers NOHATHMEM  TIE€OMETPUYECKOIO  MECTa TOYEK. YMETh
OIpeNeNIATh OMCCEKTPUCY yIia M CEepeAMHHBIA MEPHEeHIUKYISp K

OTPE3Ky KaK TeOMETPUIECKHE MECTa TOUCK

6.11

6.12

@OopMyIMpOBATH ONPEIACICHUSI OKPY)KHOCTH M Kpyra, XOpAbl H
JuaMeTpa OKpYKHOCTH, IIOJb30BaTbCi MX CBOMCTBAMH. YMETh

IIPUMEHSATD 3TU CBOMCTBA IIPU PELICHUH 3a/1a4

Biamere mOHATHMEM ONHCAaHHOM OKOJIO TPEYTOJbHUKA OKPY’KHOCTH,
yMeTb HaxoauTb €€ 1eHTp. [lomb3oBaThCcsl (hakTaMHM O TOM, 4YTO
OMCCEKTPUCHI YTIIOB TPEYTroJIbHUKA MEPECEKAOTCS] B OJIHOM TOUKE, U O
TOM, YTO CEPEAUHHBIC NEPICHAMKYJAPBl K CTOPOHAM TPEYrOJIbHUKA

MEPECEKAIOTCS B OJTHOM TOUYKE

6.13

6.14

6.15

8 KUIACC

Kon
MpoBepPsAEMOro
pe3yJjabTarTa

6

6.1

6.2

6.3

Bnagerp mnoHsTHEM KacaTeabHOW K OKPYXXHOCTH, IOJb30BaTHCS
TEOpPEMOl O NEPNEHIUKYJSIPHOCTH KacaTelbHOM MW  pajauyca,
IIPOBEEHHOIO K TOUKE KaCaHUs

ITonb30BaTbcsd MPOCTEHIIMMU T'€OMETPUUECKUMHU HEPABEHCTBaMU,
IIOHUMATh UX MPAKTHUYECKUH CMBICIT

IIpoBOAUTH OCHOBHBIE TI'€OMETPUYECKHE IIOCTPOEHUS C IIOMOUIBIO

LUPKYJIS U JINHEUKU

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOTI'0 00111er0 00pa3oBaHus
['eomerpus

Pacrio3HaBaTh OCHOBHBIE BH[IbI YETHIPEXYTONBHUKOB, WX 3JIEMEHTHI,
MOJIb30BaThCA UX CBOMCTBAMH IMPHU PEIICHUH T€OMETPUUECKHUX 3aa4
[IpuMeHsTh CBOWCTBA TOYKM TMEPECEUEHUS MeAHUaH TPEyroJbHHUKA
(eHTpa Macc) B pelICHUH 3a1a4

Brnamers monsTHEM CcpemHed IJMHUM TPEYTOJbHHKA W Tpamleluw,

INPpUMCHATh HUX CBOMCTBa npu pelICHHUU TCOMCTPHUYCCKUX 3aJady.




6.4

6.5

[Tons3oBatbes Teopemon Paneca U TEOPEMON O IMPONOPIUOHAIBHBIX

OTpEC3Kax, MPUMCHATDh UX JJIA pCHICHUSA NPAKTUICCKUX 3a1a4

[IpumeHsTh NpHU3HAKKM TOAOOMS  TPEYroJbHUKOB B  PELICHUU

IrCOMCTPHUUCCKUX 3a/lav

[Tonb3oBatbesa TeopeMoil Iludaropa st pemeHns reoMeTpuuecKux 1
MpaKTHYeCKUX 3anad. CTpouTh MaTEMaTHYECKyl0 MOJEIb B
MPAKTUYCCKUX 3agaydax, CaMOCTOATCIIBHO ACJIaThb qepTém 1 HaXOOUThb

COOTBCTCTBYIOIHC TJIMHBI

6.6

6.7

6.8

6.9

6.10

9 KUIIACC

Kon
NMPoBePSIEMOro
pe3yJabTara

6

6.1

Brnagers noHATHAMM CHHYCa, KOCHHyCa M TAaHI€HCa OCTPOro yria
MPSIMOYTOJIBHOTO TpeyrojibHUKa. lloap30BaThCS 3TUMHU TMOHATHSAMU

I PCIICHUA ITPAKTUYICCKUX 3a1aY

Boruncnsate (pa3auMYHBIME  CcIIOCOOAMU) IUIOMAAb TPEYrOJbHUKA U
IUIOIIAAX MHOTOYTOJNBHBIX (uryp (moip3ysch, rae HE0O0XO0AUMO,
KaIbKyJISITOpOM). [IpUMEHATh MONy4eHHbIE YMEHUS B MPAKTHUECKUX
3ajavax

Bnagerb MOHATUSMH BIMCAHHOTO U LIEHTPAJIBHOT'O YIJIa, UCIIOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX yTJaX, yriaaX MeXAYy XOpAaMmH (CEeKyIIMMH) U
yIie MeXIy KacaTeJbHOW M XOpAOH NpHU PElIEHUH IeOMETPUUYECKUX
3a1a4

Brnagers MOHATHEM ONMCAHHOIO YETHIPEXYIOJbHUKA, IPUMEHATH
CBOMCTBA OMMCAHHOI'O YETHIPEXYTOJbHUKA [IPU PEIICHUH 3a]a4
[IpumeHsTh TOJIy4YEHHBIE 3HAHMSI HA HPAKTUKE — CTPOUTh
MaTeMaTHUYECKUEe MOJENH I 3a4a4 PEaJbHOW JKU3HU U NPOBOJUTH
COOTBETCTBYIOLIIE BBIYUCICHHA C TPUMEHEHHEM TOJ00HsS U

TPUTOHOMETPHH (II0JIb3YSACh, TJI€ HEOOXOAUMO, KaIbKYJISTOPOM)

IIpoBepsiemble npeMeTHbIE Pe3yJabTATHI 0CBOEHHS OCHOBHOM
00pa3oBaTeJIbHOM NPOrPaMMbl OCHOBHOT'0 00111€er0 00pa3oBaHUs

I'eomerpus

3HaTh TPUTOHOMCTPUYICCKHUC (I)yHKI_II/II/I OCTPLBIX YIJIOB, HAXOOUTH C UX

IMOMOIIBIO PA3JIMYHBIC J3JICMCHTBI MPAMOYT'OJIbBHOT'O TPCYIOJIbHUKA



6.2

6.3

6.4

6.5

6.6

(«pemieHue  MPSMOYTOJBHBIX  TpeyroiabHHKOB»). Haxomuts  (c

IIOMOIIBIO KaJ'IBI(yJ'ISITOpa) JJIMHBI U YTJIbL JJIA HETaOJIMYHBIX 3HAYECHUI

[Tonb3o0Batbes bopmynamMu [IPUBEICHUS u OCHOBHBIM
TPUTOHOMETPHUUECKUM TOXKJIECTBOM JJIsi HAXOXKACHUS COOTHOIICHUMN

MCXKAY TPUTOHOMCTPUICCKUMHU BCINIYNHAMU

Hcnonw3oBaTh TCOPEMBbI CHHYCOB W KOCHUHYCOB [JIsI HAXOXIACHUA
Pa3JIMYHbIX 3JICMCHTOB TPCYIrOJIbHUKA («pemeHHe TpeyFOJ'ILHI/IKOB»),

MNPUMCHATDH UX IIPU PCIICHUU 'COMCTPHUYCCKUX 3ada4

Bnaners mnoHATHSAMHM TpeoOpa3oBaHUs MOJO0MS, COOTBETCTBEHHBIX
3JIeMEHTOB MOJ00HBIX ¢uryp. [lonmp3oBaThes CBOMCTBaMHU 1MOA00Us
MIPOU3BOJILHBIX (UTYp, YMETh BBIYHCISTH [UTMHBI U HAXOAWUTH YTIIBI Y
nofo0HeIx ¢uryp. [IpuMeHsTs cBoOicTBa MOMOOHS B MPAKTHYECKUX
3ajjayax. YMeTb MPUBOAWUTH MpHUMEpHl MOAOOHBIX (uryp B

OKPYKAaIOIIeM MHPE

ITonp30BaThCA TCOpEeMaMu O TMPOU3BCACHUN OTPE3KOB XOpHA, O

MPONU3BCACHUUN OTPE3KOB CCKYIIIHX, O KBAApPATEC KacaTellbHOM

Ilonp30BaTbcss  BEKTOpAMM, IIOHUMAaTb UX T[EOMETPUYECKUN U
¢bu3nueckuil CMBICT, MPUMEHATh MX B PELICHUU T'€OMETPHUYECKUX H
¢uznyeckux 3angad. [IpuMeHSATH CKaIspHOE MPOU3BEAECHHUE BEKTOPOB

JJI1 HaXOXACHUA JJIMH U YTJIOB

6.7

6.8

6.9

6.10

Ilons30BaThCA MCTOAOM KOOpAWHAT Ha INIOCKOCTH, IMMIPHUMCHATHL €ro B

PEIICHUU TCOMETPUUCCKUX U IIPAKTUYCCKUX 3a1a4

Biagere  NOHATHMSAMH — IPaBUIBHOTO  MHOTOYI'OJIBHMKA,  JUIMHBI
OKPY’KHOCTH, JUIMHBI JYI'M OKPY>XKHOCTH M paJAMaHHOW Mephl yria,
YMETh BBIYMCIATH IUIOAAbL Kpyra M ero uyactel. IlIpumenars

IMOJIYUYCHHBIC YMCHUSA B IIPAKTHYCCKUX 3aJavdax

HaxoauTh ocu uiv LEHTPbl CUMMETpUH QUTYD, TPUMEHSTH JTBUKEHUS

IIJIOCKOCTH B HpOCTCfII.HPIX cryvdasax

HpI/IMCHHTb INOJIYyYCHHBIC 3HaHHMA Ha  IPaAKTUKE —  CTPOUTH
MAaTeMaTUYCCKUC MOACIN OJIA 3aJa4d peaHLHOﬁ JKU3HHU U IIPOBOIUTH
COOTBCTCTBYIOIIIUC  BBIYUCIICHUA C IIPUMCHCHHCM HO,Z[O6I/I$I n

TPUTOHOMETPUYECKMX (YHKIMHA (MONB3ysACh, TA€ HEOOXOAUMO,



KQJIbKYJISTOPOM )




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP/ KAHUSA

7 KIIACC

Koxa

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

I'eomerpus

6.1

Hauanbnsie nonsatus reomerpuu. Touka, npsimasi, OTpe30K, Jyd. Yrou. Buabl
yriioB. BeprukanbHble W CMeXHbIE yribl. buccekrpuca yrna. Jlomanas,

MHOTOyroJbpHUK. [[apamienbHOCTh M NEPIEHANKYISIPHOCTD IPSIMBIX

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

Cummerpuunbie  urypbl. OCHOBHBIE CBONCTBA OCEBOM CHMMETpHUH.

[IpuMepsl CHMMETPHH B OKPYKArOLIEM MUPE

OCHOBHBIE TIOCTPOECHHS C TOMOIIBIO LUPKYJIS U JIMHEHKU. TpeyroibHUK.

BricoTa, Mmenunana, OuccekTpuca, UxX CBOMCTBA

PaBHOOepeHHBIE W PaBHOCTOPOHHUI  TpeyronbHUKH. HepaBeHcTBO

TPEYTOJIbHUKA

CoiicTBA W TIPU3HAKKM PaBHOOEIPEHHOTO TpeyroyibHHUKA. [Ipu3HaKM

PaBEHCTBA TPEYTOJIHLHUKOB

CBoiicTBa U NMPU3HAKU MapaJIeNbHbIX NpAMbIX. CyMMa yIJIOB TPEyroJIbHHKA.

BHemiHue yrisl TpeyroabHUKa

[IpsmoyronbHbi  TpeyroabHUK. CBOMCTBO MeAHMaHBl MPSIMOYTOJIBLHOIO
TPEyroJIbHUKA, IMPOBEAEHHOM K rumoreHyse. lIpusHaku paBeHcTBa
MPSAMOYTOJIbHBIX TPEYTOJAbHUKOB. [IpsIMOYTroJIbHBIN TPEYTrOJIbHUK C YIJIOM B
30°

HepaBencTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOHM, TeopemMa o OonblieM yrie © OONbIIeH CTOPOHE

TPECYTOJIbHUKA. HCpHCHI{I/IKy.H}Ip W HaKJIOHHAas

I'eomerpruueckoe mecro Touek. buccektpuca yrima W cepeaVHHBIN

NEPICHAUKYJIAP K OTPE3KY KaK TrCOMCTPUUICCKUEC MECTA TOUCK

6.10

6.11

OKpy’XHOCTh M KpYyI, XOpJa W JAuaMeTp, HuX CBoicTBa. BzaummHoe
pacnoyioKeHue OKpY>KHOCTH M mnpsimoil. KacarenpHas u  cekymas K

OKPYKHOCTH

Oxpy’KHOCTb, BIHCaHHas B yroj. BrucaHHas W omnMcaHHas OKPY>KHOCTH

TPEYroJIbHUKA



8 KUIACC

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

6 I'eomerpus

6.1 UYersipéxyronsauku. Ilapamnenorpamm, ero npu3Haku U CBOWCTBa

6.2 [TpsiMoyronabHUK, poMO, KBaJpaT, UX IPU3HAKU U CBOWCTBA

63 Tpanenwus, paHoOOKas Tpanemus, €€ CBoOMCTBa U NMpU3HAKHU. [IpsMoyroiapHas
' Tpaneuus

64 Meron ynsoenuss Menuansl. LlentpansHas cummerpus. Teopema daineca u
' TeopeMa O MPONOPLHUOHAIBHBIX OTPE3KAX

6.5 CpenHue JIMHUY TPEYTOJbHKUKA U Tpanenuu. L{eHTp Macc TpeyroibHuKa

6.6 [Tonobue TpeyronbHUKOB, Ko3pduuueHt mnonodus. IlpusHaku mnomodus
' TpeyroyibHUKOB. [IpruMeHeHne noqooust npu pereHny NPakTHYECKUX 3a/1ad
67 @opmynbl AN MJIOMIAAM  TPEYrojbHHKA, IapaijenorpaMma, pomba Hu
' Tpaneuuu

6.3 CpoiictBa momaneii reomerpuueckux ¢uryp. OTHOIIEHHE IUIOIIAACH
' MoA0OHBIX PuUryp

69 Boruncnenue miomanei TpeyroabHUKOB U MHOTOYIOJbHUKOB Ha KJIETYATON
' Oymare

6.10 Teopema Iludaropa. Ilpumenenume teopemsr I[ludaropa mnpu pemeHHH
' IIPAKTUYECKUX 3a7a4

CuHyC, KOCHHYC, TaHT€HC OCTpPOrO yrja HIPSAMOYTOJIBHOTO TPEyrOJbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPHYECKOE  TOXKIECTBO. [pUrOHOMETPUYECKHE
¢bynxun yrios B 30°, 45° u 60°

6.12 BnucaHHble M LIEHTpaJIbHBIE YIVIBI, YTOJl MEXAY KacaTeabHOW M XOpAOH.
. VYTibl MEXAY XOpIaMU U CEKYLIUMU

6.13 BrucanHble U ONIMCAaHHBIE YETBIPEXYTOJIBHUKH

6.14 B3aumHoe pacnonoxenue IByX OKpyxkHocTell. Kacanme oxkpyxkHOCTEH.

9 KUIIACC

OOm1re KacaTenbHBIE K IBYM OKPYXHOCTSIM



Kon

IIpoBepsieMblii 3JIeMEHT COAEPKAHMS

6 I'eomeTpus
61 Cunyc, kocunyc, TanreHc yrioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
. TOAecTBO. DOPMyIIbI IPUBEIECHUS
Pemenue TpeyronbHukoB. Teopema KOCMHYCOB M Teopema CHHYCOB. Pelienue
6.2 NPAaKTUYECKUX 3aJjad C MCIOJb30BAaHMEM TEOPEMbl KOCHHYCOB M TEOpPEMBI
CHHYCOB
6.3 [IpeobpazoBanne mogodus. [Togodre cOOTBETCTBEHHBIX 3JIEMEHTOB
64 Teopema o npou3BeEHUH OTPE3KOB XOPJ, TEOPEMBI O IPOU3BEIECHUN OTPE3KOB
' CEeKYLIMX, TeOpeMa O KBaJipaTe KacaTeabHON
Bekrop,  mmmHa  (MOXynb) — BEKTOpa,  COHAIPABICHHbIE  BEKTOPBHI,
6.5 MIPOTUBOMOJIOKHO HANpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OIEpALlMy HaJ| BEKTOpaMH. Pa3nokeHue BEKTopa 1Mo IByM
HEKOJJIMHEAPHBIM BEKTOpaM
6.6 Koopaunate! BekTopa. CkalsipHOE NMPOU3BEIACHUE BEKTOPOB, NIPUMEHEHUE IS
' HaXOKJECHUS JAJIUH U YTJIOB
JlekapToBbI KOOPAMHATHI HA IUIOCKOCTH. YPAaBHEHMS INPSIMOM M OKPY’KHOCTH B
6.7 KOOpJMHATAaX, EPECEUEHUE OKPYKHOCTEN U MpPSAMBIX. MeToA KOOpAUHAT U €ro
IpUMEHEHNE
6.8 [IpaBuibHBIE MHOTOYTOJTBHUKHU
6.9 Jnuna oxpyxHocTu. ['paycHas ¥ paairaHHas Mepa yria, BBIYUCIEHUE TUH JIyT
. OKpY>KHOCTEHN
6.10 [Tnomanp kpyra, cEKTOpa, CErMeHTa
6.11 JIBIDKEHUS] TUIOCKOCTM M BHYTPEHHHE CUMMETpUHM (QUryp (3JIeMEHTapHbIe

npeacrasienus). [lapamnensusiit neperoc. [loBopot



IMPOBEPAEMBIE HA OI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBePSIeMOro
TpeOoBaHU

IIpoBepsiemble TpeGOBaHUS K PeIMETHBIM pe3yJbTaTaM
OCBOCHMS OCHOBHOM 00pa30BaTe/IbHON MPOIrPaMMbl OCHOBHOIO
o0urero oopazoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh IMOHATUSAMHU: MHOXECTBO, IOJAMHOXECTBO,
ornepanuy HaJ MHOXECTBaAaMH; yMEHHE OIEepUpPOBaTh MOHITHIMMU:
rpad, cBs3HbIM rpad, AepeBo, LMK, NMPUMEHATh UX HPU PELICHUU
3ajja4; yMEHHE UCIOJIb30BaTh rpapuueckoe MpeaCcTaBICHHE MHOXKECTB
IUIs OTIMCAHMS PeaJbHBIX MPOLECCOB U SIBICHUI, NP PEeLICHUH 3a]a4

U3 JPYTUX YYEOHBIX NMPEIMETOB

YMeHHe onepupoBaTh MOHATUSAMHU: ONPENEICHUE, aKCHOMA, TEOpEMa,
JOKa3aTelIbCTBO; yYMEHUE pAaCIO3HABaTh HUCTUHHBIE M JIOJKHBIE
BBICKA3bIBAaHUsA, IPUBOJUTH IPHUMEPbl W KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBAHUA U OTPpULIAHUA BBICKA3bIBAHUH

YMeHue onepupoBaTh MOHATUSAMHU: HATypaJbHOE YHUCIO, MPOCTOE M
COCTaBHOE 4YMCIJIO, JEIUMOCTb HATypPaJIbHBIX YHUCEN, IPU3HAKU
JETUMOCTH, L€JI0€ YHUCIIO0, MOJYJb 4YMCIa, OOBIKHOBEHHas IpoOb U
JecsiTUYHas JpoOb, CTAaHAAPTHBIM BUJ 4YMCIa, PAlMOHAIBHOE YHCIO,
UppAlMOHATIFHOE 4YHUCJIO, apu(METHUYECKHIl KBaJpaTHBIM KOPEHb;
YMEHHE  BBIIOJHATH JEHCTBUS C  4YMCIaMH, CpaBHUBAaTh U
yHOpSAI0YMBATh YHUCHA, MPEJICTaBIATh YHMCIA HAa KOOPAUHATHOM
NpsIMOM, OKPYIJISTh YHCIA; YMEHUE JeJaThb NPUKUAKY U OLEHKY

pe3yjibTaTra BBIUMCIICHUH

VYMeHHe OonepupoBaTh MOHATHAMH: CTENEHb C IENBIM IOKa3aTeseM,
apu(pMETHYECKUI KBaJpaTHBI KOPEHb, MHOTOWIEH, anredpanyeckas
IpoOb, TOXAECTBO; 3HAKOMCTBO C KOPHEM HAaTypajbHOH CTENeHU
Ooybllle €IWHUIIBI; YMEHHE BBITIOMHATH PAcdY€Thl 1O (QopMyIiam,
npeoOpa3oBaHUsl LENBIX, JPOOHO-PAllMOHANBHBIX BBIPAKEHHH U
BBIPQKEHUI C KOPHSAMH, PasIOXKeHHEe MHOTOYJICHAa Ha MHOXHUTEIH, B
TOM YHCJIE€ C HCHOJIb30BaHWEM (OPMYJ pPAa3HOCTH KBAJApaToB U

KBaJpaTa CyMMBI U Pa3HOCTH

Vmenue OIICPHUPOBATH NOHATUAMMU: YHUCIIOBOC PABCHCTBO, YPABHCHHUEC C



OIHOM TIEPEMEHHOM, 4YHCIOBOE HEPaBEHCTBO, HEPABEHCTBO C
[IEPEMEHHON; YMEHUE pellaTh JIMHEHHBIE U KBAaJApPaTHLIE yYpaBHEHUS,
IpOOHO-pallMOHATBHBIE YPAaBHEHHUS C OJHOW TEPEMEHHOH, CHUCTEMBI
JBYX JMHEHHBIX YPAaBHEHHUH, JTUHEHHbIE HEPABEHCTBA U UX CHCTEMBI,
KBaJpaTHble M JPOOHO-palMOHAIbHBIE HEPAaBEHCTBA C  OJHOMU
[IEPEMEHHOM, B TOM YHUCJIE IIPU PELIEHUN 3aa4 U3 IPYTUX MPEIMETOB
U TIPaKTUYECKUX 3a7ad; YMEHHE HCIIONIb30BaTh KOOPAMHATHYIO
OpSAMYyI0 U KOOPAWHATHYIO IUIOCKOCTh JUIS M300pakKeHUs pelIeHUn

YpPaBHEHUM, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAME: QYHKIUA, Tpaduk GYHKIINH, HYITH
byHKIHY, MIPOMEKYTKH 3HAKOIIOCTOSIHCTRBA, POMEKYTKH
BO3pacTaHus, YOBIBaHWS, HaWOOJbIIEE M HAWUMCHBIICEC 3HAYCHUS
byHKIUY; yMCHUE OIEPUPOBATH TIOHSATHSIMH: npsiMast
MPONOPIHOHATBHOCTD, JHUHEHHAs (PYHKIUSA, KBaJpaTudHas (yHKIHS,
oOpaTHass TPOMOPIIMOHATBHOCTh, TMapaboia, runepOosa; yMeHUe
CTpouTh rpaduku GyHKIUN, UCTIONH30BaTh TpadyKH JJIs ONIPEACIICHHS
CBOWCTB MIPOIIECCOB M 3aBUCHMOCTEH, JIJIsl PEUICHHUS 33]a4 U3 JPYTHX
y4eOHBIX TPEAMETOB W PEAIbHOW KH3HH, YyMEHHE BBIPAKATh

(I)OpMy.]'IaMI/I 3aBUCUMOCTH MCXKIY BCIIMUYNHAMU

YMeHnue ONepUpOBaThH MOHATUSAMM: MOCJIEI0BATEIbHOCTD,
apudmernyeckass U reoMeTpuyeckas  IMPOrPecCUu;  YMEHHUE
WCIIONIb30BaTh CBOWCTBA TOCIEIOBATEIBHOCTEH, (OPMYIIBI CyMMBI U
o01iero 4jeHa MpU pelIeHUH 3ajad, B TOM 4YMCIE 3ajad U3 JAPYTux

y‘{e6HLIX npeaMETOB U peaJII:HOﬁ JKHN3HHU

VYMeHue pemaTth 3alaud pa3HbIX TUHOB (B TOM YMCJIE Ha MPOLEHTHI,
JOJIM W 4YacTW, JBHXKEHHE, padoTy, LEHy TOBapoB M CTOUMOCThb
MOKYIIOK U YCIIYT, HAJIOTH, 3a/1a4M U3 00JIaCTH YIPaBJICHUS JIUYHBIMU U
ceMeiHbIMU  (UHAHCAMM); YMEHHME  COCTaBIIATh  BBIPAXKEHUS,
YPaBHEHHUs, HEPAaBEHCTBA M CUCTEMBI II0 YCIOBHUIO 3aJauH,
UCCIIEI0BAaTh MOJyYEHHOE PELIEHUE U OLEHUBATh MPaBIONOA00HOCTh

IMOJIYUYCHHBIX PC3YyJIbTATOB

YMeHue onepupoBaTh MOHATHAMHU: (QUrypa, TOUYKA, OTPE3OK, Mpsmasd,
Jy4, JOMaHasi, yrojl, MHOIOyTOJIbHUK, TPEYTOJIbHUK, paBHOOEIPEHHBII
U PaBHOCTOPOHHHUM TpPEYroJbHUKH, NPSMOYTOJIbHBIA TPEYTroibHHUK,

MearaHa, OMCCeKTpUca U BBICOTA TPEYTOJIbHUKA, YETBIPEXYTOJIbHHUK,
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11

12

13

14

napajuieiorpaMMm, pom0O, TpSIMOYTOJBbHUK, KBajpar, Tpamnerus;
OKpPYXHOCTb, KpYT, KacaTelbHasl; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMHU
¢durypamu; yMeHue pemaTh 3ajadyd, B TOM YHCJIE U3 MOBCEIHEBHOI
KU3HU, HA HAXOXKJIEHUE I€OMETPUUYECKHUX BEJIIMYMH C MPUMEHEHUEM

M3YUYEHHBIX CBOUCTB PUTYp U (PaKTOB

YMeHue onepupoBaTh IOHITUSAMHU: PABEHCTBO (QUIYp, PaBEHCTBO
TPEYrOJbHUKOB; MapajuIeIbHOCTh U IMEPHEHAUKYISPHOCTh MPSMBIX,
Yroil MEXIy MpsSMBIMM, MEPHEHIUKYISIp, HAKJIOHHAs, MPOEKIHUs,
nopobue ¢puryp, noJo0HbIE TPEYTrOJbHUKH, CAMMETPUS OTHOCUTEIBHO
TOYKM W NPAMOHM; YMEHHE paclo3HaBaThb PABEHCTBO, CUMMETPUIO U
nogobue ¢Guryp, napawuieIbHOCTh M MEPHEHIUKYISIPHOCTD MPSMBIX B

OKpY’KarolieM MHUpe

YMeHue onepupoBaTh HOHATHUSAMHU: JUIMHA, PAacCTOSHUE, YIoJ
(BenMuMHA yrila, CUHYC U KOCHUHYC yIJla TPEyrojbHHKA), IJIOLIA/Ib;
yMEHHE OlLIEHUBATh pa3Mepbl MPEIMETOB U OOBEKTOB B OKPY’KAOIIEM
MHUpE; YMEHHE NpUMEHATh (OpMyIbl TepuMeTpa U IUIOLAAU
MHOTOYT'OJIbHUKOB, JJIMHBI OKPY>KHOCTH U IUIOIIATU Kpyra, oObema
IPSIMOYTOJIBHOTO apaJUIeNIENUIEa; YMEHUE IPUMEHATh NPU3HAKU
paBEHCTBA TPEYrOJbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA,
teopemy Iludaropa, TpUTOHOMETPUYECKHE COOTHOIICHHS IS

BBIYMCIICHHS IJTUH, PACCTOSTHUM, TII0IAIeH

YMmenne wuzobpaxarh IUIOCKHE (Urypbl W HUX KOMOMHAlWH,
IPOCTPAHCTBEHHbIE (UTYpbl OT PYKH, C TOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB U JJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WJIH

CUMBOJIbHOMY OITMCAHUIO

YMeHHe  onepupoBarb  IMOHATUAMHU: IPSAMOYIOJIbHAs — CUCTEMa
KOOPJMHAT, KOOPAWHATBI TOYKH, BEKTOpP, CyMMa BEKTOpPOB,
IIPOU3BEICHUE BEKTOPA HA YUCIIO, CKAIIIPHOE NIPOU3BEACHUE BEKTOPOB;
YMEHHE HCIIOJIb30BaTh BEKTOPBI M KOOPJAWHATHI Ul NPEICTaBICHUS
JAHHBIX M peIIeHus 3ajad, B TOM 4YHCIE€ M3 JPYIMX Y4YeOHBIX

MIPEIMETOB U PeaIbHOM KU3HU

YMeHue omnepupoBaTh TOHATHSIMHU: CTOJOMKOBBIE U KPYTrOBBHIE
auarpamMmbl, TaOnuIbl, cpeaHee  apudMeTHUEeCKoe, MeauaHa,
HanOoJpIlIee ¥ HAaMMEHbIIee 3HAYCHHUs, pa3Max YHCIOBOro Habopa;

YMEHUEC HU3BJICKATD, HHTCPIIPETUPOBATDH u Hp606paSOBBIBaTB
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nH(poOpMallnIo, TPEACTaBIEHHYI0 B TalOJMIaX M Ha JAUarpaMmmax,
OTPaXKaKOILyl0 CBOMCTBA M XAPAKTEPUCTUKU PEaJIbHBIX IPOLECCOB U
SBJICHUM; yMEHUE pacllO3HaBaThb HW3MEHYMBBIE BEIWYMHBI B

OKpY’KaroIllleM MUpe

YMeHue onepupoBaTh MOHATHAMH: CIy4YallHbIA ONBIT (CIy4ailHbIN
OKCIIEPUMEHT), JJEMEHTAapHOE COOBITHE (JIIEMEHTApHBIA HCXO.)
CIly4yalfHOrO OIIbITa, CiIy4aifHOE€ COOBITHE, BEPOSITHOCTH COOBITHS;
YMEHHE HaXOAWUTh BEPOATHOCTH CIIy4alHBIX COOBITUH B ONBITAX C
PaBHOBO3MOYKHBIMHU 3JIEMEHTAPHBIMH COOBITUSIMM; YMEHHE pellaTh
3aJjaud METOJIOM OpPIraHM30BaHHOIO Iepedopa M ¢ HCIOJIb30BaHHEM
IIpaBWJIa YMHOJKEHHUS; YMEHHUE OLICHMBATb BEPOATHOCTH pPEaJbHBIX
COOBITHM M SIBIICHHH, MOHMMaTh POJIb MPAKTUYECKH JIOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITMH B OKpYXAaloIEeM MHUPE M B JKHU3HH;
3HAaKOMCTBO C IIOHSTHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIHX YHCE U €TO POJIBEIO B MAaCCOBLIX SABJICHUAX

YMeHue BbIOMpATh TOAXOISIIMNA W3YyYCHHBIM METON JIs PELICHHS
3a7la4¥, MPUBOJUTH MPUMEPbl MATEMATHYECKHX 3aKOHOMEPHOCTEW B
MIPUPOJE U KU3HU, PACIIO3HABATH IPOSBJICHUE 3aKOHOB MAaTeMaTUKU B
HWCKYCCTBE, ONMUCHIBATH OTAEJIbHBIE BBIJAIOIIAECS  PE3YJIbTATHI,
MOJYyYECHHBIE B XOJI€ Pa3BUTHUSI MAaTEMATHMKU KaK HayKW, MPUBOJIHUTH
MPUMEPbl MATEMATHYECKUX OTKPBITUN U MX aBTOPOB B OTEYECTBEHHOM

U BCEMUPHOU UCTOPUHU



INEPEYEHD 2JIEMEHTOB COAEPKXAHUA, ITPOBEPAEMBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsiemMblii 3JIEMEHT COAEePKAHUSA

1 Yucina v BBIYUCICHUS

1.1 HarypanbHble u nenbie ynucna. [Ipu3Haku 1eIUMOCTH LENbIX YUCET

- OObIKHOBEHHBIE W JIECATHYHBIE  JApOOHM,  MPOIEHTH, OECKOHEUHbIE
' MEPUOIUYECKHE IPOOH

13 Panmonanbupie  ymcna. ApUQMETHYECKHE Olepallid C  PalUdOHAIbHBIMU
' YyHUCclIaMu

14 JeiictButenpHble yucna. ApupMETHYECKHE OINEpalud ¢ JIeHCTBUTEIbHBIMU
' quciIaMu

Ls [TpubnnkEHHBIE BBIYMCICHUS, TpaBWIA OKPYIJICHMS, NPUKHIKA U OLIEHKa
' pe3yJibTaTa BEIYUCIEHUN

2 AnrebpanuecKkue BbIpaXKEHUs

2.1 BykBeHHbIe BhIpaKeHUs (BBIPAXKCHHS C TIEPEMEHHBIMU )

55 Crenenp ¢ uenbiM mokasareneM. CTENEHb € palUOHAIbHBIM I10Ka3aTeseM.
' CBoiicTBa CTENEHU

2.3 MHorouneHsbl

24 Anrebpanueckas 1pooOb

) s Apudmernueckuit KOpPEHb HaTypajabHON CTCIICHMU. HeiictBus c
' apuQMeTHYECKUMU KOPHSIMH HaTypaibHOU CTETICHH
3 VYpaBHEHUS 1 HEPABEHCTBA

- Llenbie u 1poOHO-panMoHaNbHBIE ypaBHEHUs. CHCTEMBI M COBOKYIHOCTH
' ypaBHEHUN

1s Ilensle u npoOHO-palMOHaNbHBIE HepaBeHCTBA. CHCTEMBl M COBOKYIHOCTH
' HEPABEHCTB

33 Pemienue TekcTOBBIX 3a7a4

4 YucioBble OCIEI0BATEIBHOCTH

4.1 ITocnenoBaTeabHOCTH, CIIOCOOBI 3aaHUs II0CIIEA0BATEILHOCTEN

4.2 Apudmernueckass M reomerpudeckas nporpeccuu. Dopmyna  CIOKHBIX




IIPOLICHTOB

5 OyHKIUU
Oynkims, crnocodbl  3amaHus  QyHkumu. I'padpuk  Qynkumu. OOnacts
OTIpeNieNIeHUs] U MHOXKeCTBO 3HaueHuil ¢pyHkmmu. Hynmn gyskuun. pomexyTku
5.1. 3HAKOIOCTOSIHCTBA. [IpoMeXyTKM MOHOTOHHOCTH (yHKUMH. MakcuMyMbl U
MUHMMYMBbl (pyHKIMH. Hanbosbllee M HauMeHbllee 3HaueHUEe (YHKIMU Ha
IIPOMEXKYTKE
6 Koopaunatel Ha npsAMOi ¥ TJIOCKOCTH
6.1 Koopaunaruas npsimast
6.2 JlexapToBbI KOOpAUHATEI HA IIJIOCKOCTH
7 ['eomeTpus
7.1 ['eomeTpuueckue GUrypsl 1 UX CBOMCTBA
7.2 TpeyroabHuK
7.3 MHOroyrojasHUKH
7.4 OKpYy»X)HOCTb B KPYT
7.5 N3mepenne reoMeTpu4ecKux BEJIMYUH
7.6 BekTopsl Ha T10CKOCTH
8 BeposiTHOCTB M cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BeposiTHOCTB
8.3 Komb6unaropuka
8.4 MHoxecTBa
8.5 ['padsr



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

* Marematuka. ['eomerpust: 7 - 9-e kiaccel: 0a30BbId ypPOBEHBb: y4eOHUK; 14-¢
u3nanue, nepepadboranHoe Artanacss JI.C., byty3os B.®., Kagomues C.b. u ap.

AknnonepHoe obmectBo «M3naTenscTBo «IIpocBemniennes

METOAUYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET

Poccuiickas anekTpoHHas mkosia https://resh.edu.ru/

bu6munoteka I{OK https://Monypoku.pd/

OI'MC Mos mikona https://myschool.edu.ru/
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