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INOACHUTEJIBHASA 3AIINCKA

['eomeTpusi Kak OJWH M3 OCHOBHBIX pAa3AEJIOB UIKOJBHOW MaTE€MaTHKH,
UMEIOIINIA CBOEH IeNbi0 00ECIeYNTh M3YUYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOLIEHMHA M B3aUMHOE  pACIOJIOKEHUE, ONUPAETCs Ha  JIOTMYECKYIO,
JIOKA3aTeJbHYI0 JIMHUIO. LleHHOCTh M3y4eHHs] T€OMETPUM Ha YPOBHE OCHOBHOI'O
o0m1ero oOpa3oBaHus 3aKJIFOYAETCS B TOM, YTO OOYYArOIIUNCS YUYUTCS MPOBOJIUTH
JIOKa3aTeNIbHbIE PACCYKJIEHUS, CTPOUTH JIOTUUECKHE YMO3aKIIIOUEHHUS, JOKa3bIBaTh
UCTUHHBIE YTBEPXKACHUS M CTPOUTh KOHTPHPHUMEPHI K JOKHBIM, MNPOBOAUTH
pacCyXJIeHus «OT MPOTUBHOTO», OTIMYaTh CBOWCTBA OT  IIPU3HAKOB,
(dopMynupoBaTh OOpaTHBIE YTBEPKICHUSI.

Bropoii nenpr0 M3ydeHUsT T€OMETpPUM SBISETCA HCIONb30BAaHUE €€ Kak
WHCTPYMEHTA MPU PEIICHUU KaK MaTeMaTHYEeCKUX, TaK M MPAKTUYECKUX 3ajad,
BCTPEYAIOIIMXCA B peanbHOM Ku3HM. OOydaromuiicss AODKEH HayYUThCS
OTNIpEeACTUTh TEOMETPUUECKYIO0 (UTYpY, OMUCATh CIOBAMM JaHHBIA 4YEPTEXK WU
PUCYHOK, HalTH IUIOIIA/(b 3€MEJIbHOTO yYacTKa, pacCUuTaTh HEOOXOJUMYIO JJIUHY
ONTOBOJOKOHHOIO Ka0enss wiu Tpedyemble pa3Mepbl rapaxa sl aBTOMOOWJIS.
DTOMYy COOTBETCTBYET BTOpAasi, BHIYMCIHUTENbHASA JUHUSA B U3YYEHUU TE€OMETPUHU.
[Tpn pemeHuun 3amay NPAKTUUYECKOTO XapaKTepa OOYyYarolIUHCsA YYHUTCS CTPOUTh
MaTEMaTUYECKUE MOJIEIM PEAIbHBIX JKU3HEHHBIX CHUTyallMil, IPOBOJIUTH
BBIYMCIICHHS U OLICHUBATDH aJI€KBaTHOCTb ITIOJYYEHHOTO PE3YJIbTATA.

Kpaiine BakHO NOMYEPKUBATH CBS3M TE€OMETPUU C JAPYTHUMH Yy4eOHBIMU
peIMEeTaMH, MOTUBUPOBATh MCIOJb30BaTh OMPEACIECHUS T€OMETPUUECKUX (PUTYP
U TIOHSATUH, IEMOHCTPUPOBATH MPUMEHEHHUE IMOJTYYCHHBIX YMEHHH B (QU3UKE U
TEXHUKEe. OTH CBsi3W Haubojee SPKO BHUIHBI B TeMmax «Bekrops»,
«Tpuronomerpruueckue COOTHOIIEHUsA», «Merton koopauHat» u «Teopema
[Tudaropar.

VYuebnslii Kypc «l'eomMeTpus» BKIIOUYAET CIEAYIOIIME OCHOBHBIE DPA3EIIbl
comepxkanusi: «l'eomerpuueckne Gurypel W WX CBOWCTBay, «l3MepeHue
F€OMETPUYECKUX  BEJIMYMH», «JleKapTOBBI KOOpAMHATBI HAa  IIJIOCKOCTHY,
«BexkTtopbly», «JIBuxkeHus miockoct, «IIpeodpasoBaHus mogo0us».

Ha n3yuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 yacoB (2 waca B Hemen0), B 8 kiacce — 68 vacoB (2 yaca B HeAemno), B 9
KJ1acce — 68 JacoB (2 Jaca B HEJICIIO).



COJEPXXAHME OBYUYEHUA
7 KUIIACC

Hauanbnbie nonstus reomerpun. Touka, npsmasi, OTpE30K, Jy4d. Yrou. Buasl
yrioB. BeprtukanbHble u cmexHble yriabl. buccekrpuca yrna. Jlomanas,
MHOT'OYTroJIbHUK. [[apannenbHOCTh M NEPIEHANKYIAPHOCTD MPSAMBIX.

Cummerpuunble  Qurypsl. OCHOBHBIE CBOHCTBa OCEBOM CHUMMETPHHU.
[IpuMepsl CUMMETPHUH B OKPYKAOIIEM MUDPE.

OCHOBHbBIE TIOCTPOEHHSI C MOMOILUBIO LHPKYJS U JIMHEUKU. TpeyroyibHUK.
BricoTa, Mmenuana, GuccekTpuca, MX CBOMCTBA.

PaBHOOEApEeHHBIN M PaBHOCTOPOHHUU  TpeyroibHukH. HepaBeHCTBO
TPEYTOJIbHUKA.

CpolicTBa ¥ TpU3HAKU PABHOOECAPEHHOTO TpeyrojibHUKa. [lpu3Haku
paBEHCTBA TPEYIOJIbHUKOB.

CBoliCTBa ¥ IPU3HAKU NapaJUIEIbHbIX NPAMbBIX. CyMMa yTiIOB TPEYTrOJIbHUKA.
Breninue yriel TpeyroiabHUKa.

[IpsiMOyroNibHBIA  TpeyroiabHUK. CBOWCTBO MEIHMAHBI MPSMOYTOJIBHOIO
TPEyroJIbHUKa,  MPOBEAEHHOM K  rumnoreHyse. lIpusHaku  paBeHCTBa
NPSIMOYTOJIbHBIX TPEYTOJIbHUKOB. [IpsIMOYTONBHBIN TPEYTONBHUK C YIiIoM B 30°.

HepaBeHcTBa B reoMETpUU: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OOJbIIEeM yIJie U OOJIbIIEH CTOPOHE TPEyTrOJIbHUKA.
[lepieHAUKYJISIP U HAKJIOHHAS.

['eomerpuueckoe Mecto TOYeK. buccexkrpuca yriaa W CEepeaUHHBIN
NEPNEHNKYJIAP K OTPE3KY KaK FTEOMETPUUECKUE MECTA TOUEK.

OKpyXHOCTp M Kpyr, XOpAa M JUMaMeTp, HUX CBOWCTBa. B3aumMmHOe
PaCIIONIOKEHUE OKPYKHOCTU M npsiMor. KacarenbHast U cexymias K OKPY>KHOCTH.
OKpyX HOCTb, BHOHMCaHHas B yroj. BrnucaHHas W oOmNucaHHasT OKPYXKHOCTH
TPEYTrOJIbHUKA.

8 KIIACC

Yereipéxyronpauku. [lapannenorpamm, ero npu3Haku U cBouctsa. HacTHeie
Cllyyau TapajuiesiorpaMMoOB (TIPSIMOYTOJIBHUK, pOMO, KBaapar), UX MPU3HAKU U
cBoricTBa. Tpamernus, paBHOOOKash Tpamneinus, €€ CBOHCTBa M IPU3HAKHU.
[IpsiMoyToJibHAS Tpamneiusi.

Meron ynBoenuss meauansl. LleHTpanbHas cumMmerpus. Teopema dPaneca u
TeOpeEMa O MPOMOPIUUOHAIBHBIX OTPE3KaX.

Cpennue TUHUM TPEYTOJIbHUKA U Tparnenuu. LleHTp macc TpeyrojapHuKa.

[logobue TpeyrodbHUKOB, Kod(duuueHt momodus. Ilpusznaku mnomoOus
TPEyroJabHUKOB. [IpuMeHneHune nogo0us npu penieHuy NPpakTUYECKUX 3aad.



CpoiicTBa miom@aaei reomeTpudeckux ¢uryp. Popmynsl i IUIOMIATU
TpeyrojbHHUKa, MapajienorpamMMa, pomba u tpanenuu. OTHOIIEHHE IUIOLIaAeH
oA00HBIX UTYP.

Brluncnenne miomaaeid TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOM
Oymare.

Teopema Iludaropa. Ilpumenenne teopemsl Iludaropa npu penieHUn
MPaKTUYECKUX 3a/1a4.

CHHyC, KOCHMHYC, TaHT€HC OCTPOro yrila MNPSMOYTOJIBHOTO TPEYTrOJbHHKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. TpUroHOMETpUYecKHe (YHKIHMH
yrioB B 30, 45 n 60°.

BrnivcanHble W UEHTpaJbHBIE YIJIbI, YIOJI MEXIY KacaTeIbHOW U XOPIOM.
Yriel  MexIy ~ XopJaMM M CEeKyIUMMHU. BrnmcaHHble © ONMCaHHbBIE
YEeTBIPEXYTOJbHUKU. B3auMHOe pacnojiokeHue AByX OKpykHocteil. Kacanue
okpy>kHOCTell. O01Iue KacaTeabHbIe K ABYM OKPYKHOCTSIM.

9 KUIIACC

Cunyc, kocuHyc, TaHreic yrimoB or O go 180°. OcHoBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO. DOPMYIIBI TPUBEACHUS.

Pemienne TtpeyronbHukoB. Teopema KOCHMHYCOB UM TEOpeMa CHHYCOB.
Pemenne mnpakTMueckMx 3aJad C MCIOJb30BAHUEM TEOPEMBI KOCHHYCOB W
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nmoaoous. [logqodue cOOTBETCTBEHHBIX DJIEMEHTOB.

Teopema O NPOU3BENCHUM OTPE3KOB XOPZA, TEOPEMBI O MNPOU3BEICHHUU
OTPE3KOB CEKYILIHX, TEOPEMA O KBAJAPATE KACATEIBHOM.

Bektop, anmuHa  (MOIynb)  BEKTOpA,  COHAINpPAaBIEHHBIE  BEKTOPHI,
IIPOTMBOIOJIO)KHO  HANPaBJICHHBIE  BEKTOPbI, KOJUIMHEAPHOCTH  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalUM HaJ BEKTOpamH. PazimokeHue BEKTOpa MO JIBYM
HEKOJUIMHEapHbIM BekTopaM. KoopauHaTel BekTopa. CKaaspHOE MPOU3BEICHUE
BEKTOPOB, IPUMEHEHUE JJIS1 HAXOXKJICHUS JJIMH U YTJIOB.

JlexkapToBbl KOOpAMHATHI HA IUIOCKOCTU. Y PABHEHUS NPSIMOU U OKPYKHOCTH
B KOOpAMHATAX, EPECCUCHUE OKPYKHOCTEU M MPSIMBIX. MeTO/l KOOPAUHAT U €ro
MIPUMEHEHHUE.

[IpaBuiibHBIE MHOTOYTOJIbHUKHK. JlmuHa  OKpyXHOCTH. ['pamycHas wu
paavaHHas Mepa yria, BbIYHUCIECHUE JJIMH Oyr OKpyxxHocteu. [lmomans kpyra,
CEKTOpa, CErMEeHTa.

JIBIDKEHUST TUIOCKOCTH W BHYTPEHHHE CUMMETpUU (GUryp (dJIeMEHTapHBIC
npeactasnenus). [Tapannensueiit nepenoc. [loBopor.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBbI
YYEBHOI'O KYPCA «(I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIuuHOCTHBIE pe3yabTaThl OCBOCHHMS IMPOTpaMMbl y4eOHOro Kypca
«l'eomeTpus XapaKTepU3yOTC:

1) naTrpuoTHYeCcKOe BOCIIMTAHME:

MpOSIBJICHUEM HHTEpeca K MPOIUIOMY UM HACTOAIIEMY POCCHUMCKOU
MAaT€MaTHKH, [I€EHHOCTHbIM  OTHOIIEHHEM K  JIOCTH)KEHUSIM  POCCHUMCKHUX
MAaTEMAaTUKOB M POCCHUMCKOM MAaTEMATUYECKOM IIKOJIbI, K HCIIOJIb30BAHUIO ITUX
JOCTUKEHUN B IPYTUX HayKaxX U MPUKIATHBIX cepax;

2) rpaskaaHCKoOe U 1YXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTHIO K BBITIOJIHCHHIO O0S3aHHOCTEH TpaKJaHWHA U peau3alliu ero
npaB, TMPEJICTAaBICHUEM O MaTeMaTHYECKUX OCHOBaX (yHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUN, MPOILEAYp T'Pa’kJaHCKOro oOlecTBa (Hampumep,
BBIOOPEHI, OIPOCHI), TOTOBHOCTBIO K OOCYXIACHUIO dTHYSCKUX MPOOJIeM, CBSI3aHHBIX
C MPAKTHYECKUM MPUMECHEHUEM JOCTHKCHUN HAyKH, OCO3HAHHUEM BaXXHOCTHU
MOPaJbHO-3TUYECKUX MPUHIMUIIOB B I€ATEIBHOCTH YUEHOTO;

3) TpyAOBO€ BOCIIMTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE YYacTHE B PEIICHUU MPAKTUYECKHUX 3a7ad
MAaT€MaTH4YECKOW HAIIPAaBICHHOCTH, OCO3HAHUEM BAXXHOCTH MaTEMaTUYECKOIO
o0pa3oBaHMsI HA TMPOTSHKEHHHM BCEH JKU3HU IS YCHEHIHOW MPOQEeCcCHOHATBHON
JEATeIbHOCT W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM WHJIUBUIYTBHOW TPACKTOPUU 00pa30BaHUS U )KU3HEHHBIX IIJIAHOB C
y4ETOM JIMYHBIX UHTEPECOB U OOIIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTM4ecKoe BOCIUTAHME:

CIIOCOOHOCTBIO K  OSMOIIMOHAILHOMY M 3CTETHYECKOMY  BOCIPHUSITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3ajJiadu, PEUICHUN, pacCyXIEHUM, YMEHHUIO BHUJIETh
MAaTEeMaTH4YE€CKUE 3aKOHOMEPHOCTHU B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 NO3HAHHUSA:

OpPHEHTAallUEX B JICITEIPHOCTH HAa COBPEMEHHYIO CHCTEMY HAay4HBIX
MpeACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS UeJIOBEKa, IPUPOJIBI U
o01lecTBa, MOHMMAHWEM MAaTeMaTHYECKOM Hayku Kak cdepbl dYenoBedecKon
NEATENBbHOCTH, 3TANlOB €€ Pa3BUTHS M 3HAYMMOCTH JJISI Pa3BUTHUS LUBUIU3ALNH,
OBJIQJICHUEM SI3BIKOM MAaT€MAaTHUKW U MAaTEMaTUYECKOM KYJIbTYpOW KaK CpEeJICTBOM
MO3HAHUS MHpPA, OBJAJCHUEM IMPOCTEHUIIMMHU HABBIKAMH HCCJIEIOBATEIILCKON
JIEeATENbHOCTH;



6) ¢usuveckoe BocnuTtaHue, GopMHpPOBaHHME KYJIbTYPbl 310POBbSl U
IMOIMOHAJIBLHOIO 0J1ArONOJTyYHUs:

TOTOBHOCTBIO TPHUMEHSATh MaTeMaTHYEeCKUE 3HAHUS B HMHTEPECcax CBOETO
3I0POBbS, BEACHUS  3J0POBOTO  00pa3a  KU3HU  (30pOBOE  MHTaHUE,
cOaaHCUPOBAHHBIA PEXUM 3aHATUM U OTIbIXa, peryjsipHas dunueckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HABbIKA peQeKCUH, MNPU3HAHHEM CBOETO
MpaBa Ha OIMOKY U TAKOro K€ MpaBa APYroro 4eJIOBEKa;

7) 3K0JI0THYeCKO€e BOCTIUTAHME:

OpUEHTAIlMeN Ha NMPUMEHEHUE MaTeMaTUYeCKUX 3HAHUMU IS PEIICHUS 3a/aad
B 00JIaCTM COXPAHHOCTU OKPYXAIOIIeH cpenbl, IJIaHUPOBAHUS TOCTYNKOB U
OIIEHKM HMX BO3MOXHBIX TOCIEICTBUN JUIsl OKPY)KAIOIIEH Cpeibl, OCO3ZHAHUEM
100aJbHOTO XapaKTepa SKOJIOTMYECKHUX MPOOJIEM U MyTEeH UX pelIeHuUs;

8) ajanTanmus K M3MEHSIIOUIUMCSH YCJOBHSIM COLUMATBHON U NMPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEUCTBUSIM B YCJIOBHUSIX HEOINPEIACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM UYHUCIIE
YMEHUE YUYUThCA y JAPYTHX JIOJEH, MpuoOpeTraTb B COBMECTHOM JAESTEIbHOCTU
HOBBIE 3HAHUS, HABBIKU U KOMIIETCHIIUHU U3 OTbITA JPYTHUX;

HEOOXOJUMOCThIO B (OPMUPOBAHUM HOBBIX 3HAHUH, B TOM YHCIE
dbopMyIIUpOBATH UJEH, MIOHITHS, TUTIOTE3bl 00 00BEKTAX U SBJICHUSIX, B TOM YHUCIIE
paHee HEW3BECTHBIX, OCO3HAaBaTh JCHUIUTHI COOCTBEHHBIX 3HAHUW U
KOMITETEHTHOCTEH, MIIAHUPOBATh CBOE PAa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYaIlMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYAIIMI0 KaK BBI30B, TPEOYIOUIUNA KOHTPMEpP, KOPPEKTUPOBAThH
NPUHUMAEMbIE pELICHUs] U JeUCTBUS, (HOPMYJIHPOBATH U OLEHUBATH PUCKU U
TIOCJICZICTBUS, (DOPMUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIBTATbBI
Ilo3HaBaTe/IbHbIC YHHBEPCAJIbHBIC Y4eOHbIC ACHCTBUS

ba3oBble JJoruyecKkue NecTBUA:

e BBIBIATh U XapaKTEPHU30BATh CYIIECTBEHHBIC MPHU3HAKH MATEMAaTHUYECKUX
00BEKTOB, TOHATHHA, OTHOIICHHH MEXIy IOHATUAMH, (OPMYIHPOBATH
OTpeNielICHUs]  TIOHSTHH, YCTAaHABIWBATh  CYIICCTBEHHBIM  MPU3HAK
KJaccu(UKaIMu, OCHOBAaHUS Jis OOOOIICHWS W CpPaBHEHUS, KPUTEPUU
IIPOBOJIMMOTO aHAIHN3A;

e BOCIPUHUMATH, (QOPMYIHpPOBATH M  MPeoOpPa30OBBIBATH  CYKICHUS:
YTBEPAUTEIBLHBIE W OTPHUIIATEIbHBIC, CIWHWYHBIC, YacTHBIE W OOIIHE,
YCIIOBHEIE;



BBISIBJISIT ~ MaTeMaTHYECKUME  3aKOHOMEPHOCTH,  B3aUMOCBSA3M U
npoTuBopeursi B (axkTax, JaHHBIX, HAOMIOJEHUSX U YTBEPXKICHUSX,
npeiaraTb KpUTEPUH JUIs BBISIBIICHUS! 3aKOHOMEPHOCTEN U POTUBOPEUNIA;
JIeNaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTHBHBIX U
MHAYKTUBHBIX YMO3aKIIIOUEHHUI, YMO3aKIIFOUEHUI 110 aHAJIOT U H;

pa30uparh JOKa3aTelbCTBA MAaTEMATUYECKUX YTBEPKIACHUHN (IIPSAMBIE U OT
IPOTHUBHOIO), MPOBOJUTH CAMOCTOSTEIBHO HECIOXHBIE J0Ka3aTeIbCTBA
MaTeMaTUYeCcKuX (aKToB, BBICTPAWBATh AapryMEHTALMI0, MPHUBOJUTH
IpUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BbIOMpATh Croco0 pelieHus y4yeOHOW 3amaud (CpaBHUBATh HECKOJIBKO
BAapUAHTOB pEIICHUS, BBHIOMpPATh Haubojee MOAXOMAUIMN C yd&ToMm
CaMOCTOATEIILHO BBIJIEJIEHHBIX KPUTEPHUEB).

Ba3oBble ucciiegoBarejbCcKue 1eHCTBUA:

UCIIOJI30BaTh BOMPOCHI KaK HCCIEAOBATEIIbCKUN WHCTPYMEHT IO3HAHUS,
(opMyIMpOBaTH BOIPOCH, (PUKCUPYIOUIME MPOTUBOpEUUE, NPoOIIEMY,
CaMOCTOSITENIbHO ~YCTaHABJIMBATh HCKOMOE U JaHHOe, (opMHpOBAThH
TUIIOTE3Y, apTyMEHTHPOBATh CBOIO MO3ULIMIO, MHEHHUE;

OPOBOJUTh IO CAMOCTOSATEIBHO COCTaBICHHOMY IUIaHY HECIIOXKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEOBAHUE N0 YCTAHOBJICHUIO OCOOEHHOCTEN
MaTEMaTUYECKOI0 00BEKTa, 3aBUCUMOCTEN OOBEKTOB MEKY COOOI;
CaMOCTOATENLHO (POPMYIHPOBATH 00OOIIEHUS W BBIBOJBI 1O pe3yJbTaTaM
NPOBEJAEHHOIO HAOMIOACHUS, MCCIEA0BaHUS, OLEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX Pe3YyJbTaTOB, BEIBOJIOB U 0000IIECHHI;

IPOTrHO3UPOBATh BO3MOYKHOE pa3BUTHE MPOLECCA, a TAaKXKE BBIJIBUTaTh
IPEINOI0KEHHUS O €0 Pa3BUTUHU B HOBBIX YCIIOBUSX.

Pabora c ungopmanmeii:

BBISIBIISITh  HEJIOCTATOYHOCTh M HM30BITOYHOCTh HMH(POPMAILIUU, TAHHBIX,
HEOOXOIMMBIX JIJISI PEIICHHS 3a/1a4H,

BEIOWpATh, aHAJU3UPOBATh, CUCTEMATU3MPOBATH W WHTEPIPETHPOBATH
nHGOPMAITIIO PA3IMYHBIX BUAOB U (POPM IIPEICTABIICHNUS,

BbIOMpaTh GopMy MpeAcTaBiICHUS HMHPOPMAUMM U UIUTFOCTPUPOBATH
permacMbie  3aJadd  CXEMaMH, JuMarpaMMmaMu, WHOH Trpadukod W UX
KOMOWHAIIMSIMHU;

OIICHUBATh HAA&KHOCTh HMH(POPMAIMHA IO KPUTEPHUSAM, MPEIITOKCHHBIM
yUHUTENIEM WIH CPOPMYITHPOBAHHBIM CAMOCTOSATEIHHO.

KoMMyHUKAaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIC 1eHCTBHSA:

BOCIIPUHUMATH U q)OpMy.III/IPOBaTB CYXXACHUS B COOTBCTCTBUU C YCIIOBUAMU
H neiIsIMu O6I]_[€HI/IH, SICHO, TOYHO, I'PaAMOTHO BbIPAaKaTb CBOIO TOYKY 3PCHUA



B YCTHBIX M NMHCHMEHHBIX TEKCTaX, AaBaTh MOSICHEHHS MO XOAY PELICHHUS
3aJ1a4l, KOMMEHTUPOBATh MOJYyUYEHHBINA Pe3yJIbTaT;

B XOJIe 00CY>XJIEHUS 3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYX/1aeMON TEMBI,
npoOJIeMBbl, pelIaeMoi 3a1auu, BbICKa3bIBaTh MJICH, HAIlEJICHHBIC HA TIOMCK
pEIIeHUsI, COMOCTABIATh CBOM CYXICHHS C CYXICHHSIMH JIPYTHX
YYaCTHUKOB JAMAaora, OOHApYKHWBATh Pa3IMYUe M CXOJCTBO TMO3WIIHN, B
KOpPEKTHOM popme PpopMyIrpoBaTh pa3HOIIIACHs, CBOU BO3PAXKECHUS;
NPEACTaBIATh  PE3yJNbTaThl  pEIICHUs 3a/1auu, AKCIIEPUMEHTA,
UCCJIeIOBaHUs, IPOEKTA, CAMOCTOSATEIBLHO BEIOMPATh (hOpMAT BHICTYILJICHUS
C YU€TOM 3aJa4 NPE3EHTALNH U OCOOCHHOCTEN ay/IUTOPHH;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON U MHAUBHIYyaJIbHOM
paboThI U PEIIeHNH YUYEOHBIX MaTEeMaTHUECKUX 3a71a4;

IPUHUMATh 1eJIb COBMECTHOM NEATENbHOCTH, TUIAHUPOBATH OPTaHU3AINI0
COBMECTHON palOTHI, pacmpenensTh BUIbl padoOT, JIOrOBapUBATHCH,
00CyKJIaTh MPOLIECC U Pe3yJbTaT paboThl, 00001IaTh MHEHUS HECKOJIbKUX
JIFO/IEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboTel (0OCYXIeHHS, O0OMEH
MHEHHSIMH, MO3TOBBIC IITYPMBI U JIPYTHE), BHIIOIHATH CBOIO YacTh PaOOTHI
U KOOPAMHHUPOBATH CBOU JCHCTBUS C JAPYTUMH YIEHAMU KOMAaHJBI,
OILICHMBATh KAaueCTBO CBOETO BKJIaJa B OOMIMH TPOAYKT MO KPUTEPHUSIM,
c(hOpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

PeryssiTuBHbIE YHUBePCAJIbHbIE YUeOHbIE eiiCTBUSA

Camoopranusanus:

CaMOCTOATENLHO COCTaBJAThH IJIaH, aITOPUTM pelIeHUs 3a1adu (WIH ero
4acTh), BBIOMpaTh CHOCOO pelIeHUs C YYETOM HMMEIOUIUXCS PECypCcOB H
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHpPOBaTb M KOPPEKTHPOBAThH
BapUaAHTHI PEIICHUH ¢ Y4ETOM HOBOM MH(MOpPMAIIHH.

CaMOKOHTPOJ/Ib, IMOLMOHAJIBbHbIA HHTEJJICKT:

BJIAJIETh CIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJISI ITpoLiecca U pe3yJibTaTa
pEILICHUsI MATEMATUYECKOU 3a/1a4H;

MPEABUAETH TPYJIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUU 33/1a4H,
BHOCUTH KOPPEKTUBBI B JCSATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB,
HaWJICHHBIX OIMMOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA JIESITEIbHOCTH MOCTABICHHOM LEIH U
YCJIOBUSIM, OOBSCHSTh MPUUYUHBI JOCTHXKEHUS WM HEIOCTHKECHUS LETH,
HAXOJUTh OIIKUOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

NPEIAMETHBIE PE3YJIBTATbBI



K koniy oOyuenus B 7 KkJjacce OOyYarOMIMICS MOJYYHUT CIEIYIOIINE
IIPEMETHBIE PE3YJIbTATHI:

Pacno3naBath H3yude€HHBIE TE€OMETpUUECKHE (UTYpBl, ONPENEsaTh UX
B3aMMHOE PAaCIOJIOKCHHUE, W300pakaTh T'E€OMETpUUYECKHE (DUTYpHI, BBIMOITHATH
YEpPTEXKU M0 YCIOBHUIO 3adauyu. M3MepATs JIMHEWHBIE W YIJIOBBIE BEJIMYUHBI.
PemaTe 3a1aun Ha BBIYMCIICHHUE JUIMH OTPE3KOB U BEJIUYUH YIJIOB.

Henate TpyOyr0 OIICHKY JIMHEHHBIX W YTJOBBIX BEJIMYUH MPEIMETOB B
peaibHOM JKM3HHU, Pa3MEpPOB MPUPOAHBIX OOBEKTOB. PaznmuuaTh pa3Mepbl 3THX
00BEKTOB M0 MOPSIAKY BEITUYUHBI.

CTpouTh 4epTeKHU K FTEOMETPUUECKHUM 3a/1a4aM.

[lonp30BaTbCsd MpPU3HAKAMU PABEHCTBA TPEYTrOJIbHUKOB, WCIIOIb30BaTh
MIPU3HAKU U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUU 3a/a4.

[IpoBOIUTE JTOTHMYECKHE PACCYXKICHHS C HUCIOJB30BAHUEM T'€OMETPUYECKHUX
TEOPEM.

[Tonp30BaTbCs MpPU3HAKAMU PABEHCTBA NPSIMOYIOJIBHBIX TPEYTrOJbHUKOB,
CBOMCTBOM  MEIWaHbl, MPOBEAEHHOM K  THUIOTEHY3€  MIPSIMOYIOJIBHOTO
TPEYrOJIbHUKA, B PELICHUN T€OMETPUYECKUX 3a/1a4.

OnpenensTh napawuieibHOCTh IPSIMBIX C TOMOIIBIO YTJIOB, KOTOPBIE 00pa3yeT
¢ HUMU cekymasa. OnpenensaTe napauiedIbHOCTh MPSIMBIX C MOMOIIBIO PaBEHCTBA
PACCTOAHUI OT TOYEK OJHOW MPSIMOU JO TOYEK APYTOU MPSAMOM.

Pemiats 3aaum Ha KiieTyaTol Oymare.

[IpoBOANTH BBIYKMCICHUS WM HAXOJWUTh YHUCJIOBbIE U OYKBEHHBIC 3HAYCHUS
YIJI0B B TEOMETPUYECKHX 3aJayax C HCIHOJb30BAHUEM CYMMBI  YIJIOB
TPEYTOJIbHUKOB W MHOTOYTOJBHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX MpHU
IIEPECEUCHUH [JIBYX IapaJUICIbHBIX MpPAMBIX CEeKylleh. Pemare mnpaxkTtuueckue
3aJ1a4d Ha HAXOXkJCHUE YIJIOB.

Brnagers TOHATHEM TIE€OMETPUYECKOTO MECTa TOYEK. YMETh OIPEAENSATh
OMCCEKTPHUCY yIJia U CEPEAUHHBIN MEPIICHANKYIISP K OTPE3KY KaK r€OMETPUUYECKUE
MECTa TOYEK.

DopMyJIMPOBATH OMNPEAECICHUS OKPYKHOCTA M Kpyra, XOpAbl U AUameTpa
OKPY’KHOCTH, IOJIb30BaThCA UX CBOMCTBAMH. Y METh IPUMEHSATH 3TU CBOUCTBA IPHU
pELIEHUH 3aa4.

Brnagere MOHSATHEM ONMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYKHOCTH, YMETH
HaxoauTh €€ neHtp. I[lombp3oBaThcs (PakTamMu O TOM, YTO OMCCEKTPUCHI YTJIOB
TPEYTOJIbHUKA TMIEPECEKAOTCA B OJHOM TOYKE, MU O TOM, 4YTO CEPEAWHHBIC
MEPHEHIUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOYKE.

BrnageTe noHsATHEM KacaTeNbHOM K OKPYKHOCTH, MOJIB30BATHCA TEOPEMOU O
MEPIIEHANKYJISIPHOCTH KacaTeJIbHOM U paauyca, MPOBEAEHHOIO K TOYKE KACAHUSL.



[lonp30BaThCsA MPOCTEUIIMMHU T€OMETPUYECKUMHU HEPABEHCTBAMM, TOHUMATH
UX IPAKTUYECKUU CMBICIL.

IIpoBOIUTE OCHOBHBIE T€OMETPUYECKUE MIOCTPOCHUS C ITOMOIIBIO LIUPKYJIS U
JIAHEWKU.

K xonmy oOydenuss B 8 kJjacce oOydYaromuiicsi TMOJYYUT CJIICIYIOIINE
IIPEAMETHBIE PE3YIIbTATHI:

Pacnio3HaBath OCHOBHBIE BHABI UYETBIPEXYTOJIBHUKOB, HUX JJIEMEHTHI,
II0JI30BAThCS UX CBOMCTBAMU IIPH PEUIEHUU T€OMETPUYECKUX 3a4ad.

[IpumeHsATh CBOICTBAa TOYKHM IMEPECEUCHMs] MEJMaH TPeyrojibHUKa (LEHTpa
Macc) B pEIICHUH 3a/1ay.

BrageTs moHATHEM CpeqHEN JUHUM TPEYTOJIbHUKA U TpalelWH, PUMEHSTh
MX CBOWMCTBA NpPHU PELIEHWH T€OMETPUYECKUX 3aaad. llomp3oBaTbCcsi TeopeMoun
dasieca ¥ TEOPEMO O IPONOPLHMOHAIBHBIX OTPE3KaX, IPUMEHATh UX IS PEILICHHUS
MPAKTUYECKUX 3a/1a4.

[TpuMeHATh NpU3HAKK MOA00US TPEYTOJIbHUKOB B PEIIEHUH I'€OMETPUYECKUX
3aaad4.

[Tonp3oBatbess Teopemoirt [ludaropa nans pemieHUss TEOMETPUUYECKUX U
NpakTH4ecKux 3agady. CTpOUTh MaTEMAaTUYECKYK) MOJENIb B IMPAKTHYECKUX
3a/1a4ax, CaMOCTOSITENbHO JENaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JUINHBI.

Brmamerp mNOHATMAMM CHUHYCA, KOCHMHYCAa M TaHI€HCAa OCTpPOro yria
IPSAMOYTOJIBHOIO TpeyroiabHuKa. [101630BaThCs ITUMM MOHATHAMU I PELICHUS
IIPAKTUYECKUX 3a]a4.

Beruncnsars (pa3audHbIMU CIOCOOAMHM) TUIONIAb TPEYTOJIbHUKA U TLIOIIAAH
MHOTOYTOJBHBIX ~ (QUryp (MOib3ysich, TJ€ HEOOXOOUMO, KAIbKYJIATOPOM).
[TpuMeHATH MOJIyYeHHbIE YMEHUS B IPAKTUYECKHX 3a/1a4ax.

BrnageTs NOHATHSAMM BIHCAaHHOIO W LEHTPAJBHOIO YIJIA, HMCIOJb30BaTh
TEOPEMBI O BIIMCAHHBIX yriaxX, yrjlax MeXIy XOpAaMHU (CEKYLIUMH) U yTIIe MEXIy
KacaTeIbHOM M XOPAOU NpH PEIICHUH F'€OMETPUYECKUX 3aa4.

Brnagets moOHATHEM ONUCAHHOIO YETHIPEXYIOJIbHUKA, MPUMEHATh CBOWCTBA
ONMCAHHOI0 YETHIPEXYTOIbHUKA MPH PELICHNH 3aa4.

[TpumMeHATh NOJIy4eHHBIE 3HAHUS Ha NMPAKTHKE — CTPOUTh MAaTeMaTH4ECKUE
MOZENH ISl 3a/1a4 pEAJIbHOW )KU3HU U MMPOBOAUTH COOTBETCTBYIOINE BBHIYMCICHUS
C TpUMEHEHUEM MOoAOOUS M TPUTOHOMETPUM (MOJB3YACh, TAe HEO0OXO0IUMO,
KaJIbKYJISITOPOM).

K konmy oOyuenuss B 9 kjacce oOydYarOIIMNCA TMONYYUT CIETYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpUYECKHE (YHKIMH OCTPhIX YIJIOB, HAXOJUTh C UX
NOMOILBIO PA3JIMYHBIE 3JEMEHTHl MPSMOYTOJBHOTO TPEYroibHUKA («peuieHue



NPSIMOYTOJILHBIX TPEYTOJILHUKOBY). HaxoauTh (C mOMOINIBIO KaTbKYJIATOPA) AJIUHbI
Y YTJIbI JUTSI HETAOJIUYHBIX 3HAYCHUH.

[Tonb3oBaThecst popmysiaMu NMPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXJACCTBOM IS HAXOXJICHHUS COOTHOIICHUW MEXAY TPUTOHOMETPUUYECKUMU
BEJIMYMHAMH.

Hcnons30BaTh TEOPEMbl CHHYCOB U KOCUHYCOB JJISI HAXO0XKACHUS PA3TUYHBIX
AJIEMEHTOB TPEYIroJIbHUKA («pEIIEHUE TPEYTrOJbHUKOBY»), MPUMEHITh HUX MpHU
pELIEHNH T€OMETPUUYECKUX 3aa4.

Brnanerp moHsATHAMH — NpeoOpa3oBaHHMS — MOJOOMS, COOTBETCTBEHHBIX
AJIEMEHTOB MO00HBIX puryp. [Tonb30BaThCsl CBOMCTBAMHU MOI00US TPOU3BOJIBHBIX
buryp, yMeTh BBIUMCIATH JJIUHBI W HAXOAUTh YIIbI y TMOAOOHBIX GUTYP.
[IpuMeHATh CBOWMCTBA MOJOOMS B MPAKTHUYCCKHX 3ajadax. YMETh IPHUBOIUTH
IpUMEPHI TOJIOOHBIX GUTYP B OKPYIKAIOIIEM MHUPE.

[Tonb30BaThCs TEOpEMaMU O MPOU3BEICHUN OTPE3KOB XOP, O MPOU3BEACHUU
OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHOM.

[Tonbp30BaThCS BEKTOpAaMH, MOHUMATh MX T'€OMETPUUYECKHH M (U3HYECCKUI
CMBICII, TPUMEHSATh HMX B PEIICHUU TIECOMETPUYECKUX U (PU3NYECKUX 3a/ad.
[IpuMEHSThH CKJISIPHOE MPOU3BEICHNE BEKTOPOB JJIsI HAXOXKJEHUS IJIUH U YTJIOB.

[Tonp30BaTbCs METOJIOM KOOpPAMHAT HA IIJIOCKOCTH, IPUMEHSITh €ro B
pEIICHUY TEOMETPUYECKUX U MPAKTUYECKUX 3a]ad.

Branerp MOHATUSMU MPaBWIBHOTO MHOTOYTOJBHUKA, JJIUHBI OKPY>KHOCTH,
JUIMHBI TyTH OKPY>KHOCTH U PaJMaHHON MEpbI yria, YMETh BBIYUCIATH IUIOLIA/b
Kpyra u ero yacteil. [[puMeHsTh oTyuyeHHbIe YMEHUSI B TPAKTUUECKUX 3aj/1auax.

Haxonute ocu (MM UEHTPBI) CUMMETPUM (UTYyp, TPUMEHSATH JABUKEHUS
MJIOCKOCTHU B MPOCTEUIINX CITyYasiX.

[IpuMeHTh TONYyYEHHbIE 3HAHUSI HA MPAKTUKE — CTPOUTh MaTeMaTUYECKHE
MOZENH ISl 3a/1a4 pEAIbHOW )KU3HU U MMPOBOAUTH COOTBETCTBYIOIINE BBIYMCICHUS
C TIPUMEHEHHEM IOJ00MS U TPUTOHOMETpUUYECKUX (YHKIUH (MONB3YsACh, TIe
HEO0OXO0IUMO, KAJIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE
7 KITACC

HanMeHoBaHMe pa3/ieioB U TeM
NPOrpamMMbl

Ne i/

[Ipocteiimme reomeTpuueckue GUTyphl U
WX CBOMCTBA. MI3MepeHne reoMeTpuuecKux
BEJINYMH

TpeyrosbHUKN

[TapannenbHble IpsMble, CyMMa YIJIOB
TPEyroJbHUKA

OkpykHOCTH U KpyT. ['eoMeTpruueckue
MIOCTPOCHHUS

[ToBTOpenue, o6o0IIEHNE 3HAHUH

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME

Koan4yecTBo 4acoB

Bcero

14

22

14

14

68

KoHTpoJbHbIe
padoThl

IIpakTHYeckue
padoThbI

DJIEeKTPOHHBIE
(uudposbie)
o0pa3oBaTe/ibHbIE

pecypchl



8 KVIACC

Ne i/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

HaumenoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

YeTsIpEXYroJbHUKN

Teopema daneca u TeopeMa o
POTNOPIHMOHAIBHBIX OTPE3KaX, MOJ00HBIE
TPEYTOJIbBHUKU

IImomans. Haxoxxnenue miomanein

TPCYTOJIBHUKOB U MHOT'OYT'OJIbHBIX (I)I/Il“yp

[Tnomanu nonoOHBIX GUryp
Teopema Iludaropa u Havana
TPUTOHOMETPUH

VYrisl B OKpy:KHOCTH. BriicanHsle U
OTNMCAHHBIE YEThIPEXYTOJIbHUKH.
Kacarenbnble k okpyxHOCcTH. Kacanue
OKPYKHOCTEU

[ToBTOpenue, 0600IIeHNE 3HAHUI

KoanuyecTBO 4acos

Bcero

12

15

14

10

13

KoHTpoibHbIe
padoThI

IIpakTHYeckue
padoTsbI

JJIeKTPOHHBbIE
(uu¢posbie)
o0pa3oBaTe/bHbIE

pecypchl



9 KUIIACC

Ne i/

HaumeHoBaHue pa3/ie/ioB U TeM
NPOrpaMmbl

Tpuronomerpus. Teopembl KOCUHYCOB U
CHUHYCOB. Pelienue TpeyrojibHIKOB

[IpeoOpaszoBanue momodus. Merpudeckue
COOTHOIIICHHSI B OKPYKHOCTH

Bekropsl
JlexapTOBBI KOOPAMHATHI HA TIJIOCKOCTH

[IpaBuiibHBIE MHOTOYTOJBHUKH. JlJTHA
OKPY’KHOCTH H IIJIOIIAAb KpyTa.
Breraucnenue momniageu

JIBMOKEHUS INTIOCKOCTH

[ToBTOpenue, 0600IIeHNE, CUCTEMATU3AIIIS
3HAaHUH

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoanuyecTBO 4acos

Bcero

16

10

12

68

KoHnTpoibHbIe
padoThI

IIpakTHYecKue
padoThI

JJIeKTPOHHbIE
(un¢posbie)
o0pa3oBaTe/ibHbIE

pecypchbl






IHOYPOYHOE IIVTAHUPOBAHUE

7 KITACC
Ne
wn Tema ypoka

10

11

[Ipocrelilne reoMeTpuIeCKUe
00BEKTHI

MHOroyrojabHHK, JOMaHas
CMexHbIe U BEpTUKAJIbHBIE
YTJIbI

CmexHbIe U BepTUKAJIbHbBIC
YTJIbI

CMexHbIE U BepTUKAIbHBIE
YTJIbI

CMexHbIe U BEpTUKAJIbHBIE
YTJIbI

CmexHbIe U BepTUKAJIbHBIC
YTJIbI

CMexHbIE U BepTUKATbHBIE

YIJIBL

W3mepenne MTUHEHHBIX U
YTJIOBBIX BEJIMYUH, BHIYUCICHUE
OTPE3KOB U YTJIOB

W3mepenne MTUHEHHBIX U
YTJIOBBIX BEIMYHMH, BEIYUCIICHHUE
OTPE3KOB U YTJIOB

N3mepeHue TMHENHBIX U

KoanuyecTBO 4acoB

Bcero

KonTtpoibHbie
padoThI

IIpakTH4eckue
padoThbI

Jlara
U3yYeHHs

DJIeKTpOHHbIe U (pOBbIE
o0pa3oBaTe/ibHbIE peCypChl

https://m.edsoo.ru/FYDQN6D7B

https://m.edsoo.ru/AXFSLBJZS

https://m.edso00.ru/4JQRXZTFF

https://m.edsoo.ru/YSNLG4X31

https://m.edsoo.ru/FHHJZOPSR

https://m.edsoo.ru/76 FDZEETM

https://m.edsoo0.ru/OYZ9EFVSH

https://m.edso00.ru/TY9P4SITH

https://m.edso00.ru/8QM00C762

https://m.edsoo.ru/NBFVSYJO3

https://m.edsoo.ru/OP6WEFGYY



https://m.edsoo.ru/FYDQN6D7B
https://m.edsoo.ru/AXFSLBJZS
https://m.edsoo.ru/4JQRXZTFF
https://m.edsoo.ru/Y8NLG4X31
https://m.edsoo.ru/FHHJZOPSR
https://m.edsoo.ru/76FDZEETM
https://m.edsoo.ru/OYZ9EFVSH
https://m.edsoo.ru/TY9P4SITH
https://m.edsoo.ru/8QM00C762
https://m.edsoo.ru/NBFVSYJO3
https://m.edsoo.ru/OP6WEFGYY

12

13

14

15

16

17

18

19

20

21

22

YIJIOBBIX BEJIMYMH, BEIYUCIICHUE
OTPE3KOB U YTIJIOB

N3Mepenne TMHEHHBIX 1
YTJIOBBIX BEJINYMH, BEIYUCICHUE
OTPE3KOB U YIJIOB

[lepumerp u mnomaas Guryp,
COCTaBJIEHHBIX U3
IPSMOYT'OJIbHUKOB

[lepumetp u momans Guryp,
COCTaBJICHHBIX U3
MPSIMOYTOJIbHUKOB

[TonsiTHEe O paBHBIX
TPEYTOJIbHUKAX U NIEPBUYHBIC
MIPEACTABIECHUS O PABHBIX
¢burypax

Tpu npusHaka paBeHCTBa
TPEYTOJIbHUKOB

Tpu nmpu3Haka paBeHCTBa
TPEYrOJIbHUKOB

Tpu npusHaka paBeHCTBA
TPEYTOJIbHUKOB

Tpu npusHaka paBeHCTBa
TPEYroJIbHUKOB

Tpu mpu3Haka paBeHCTBa
TPEYrOJIbHUKOB

Tpu npusHaka paBeHCTBA
TPEYTOJIbHUKOB

[Tpu3Haku paBeHCTBa

https://m.edsoo.ru/NPPLOG5EH

https://m.edso00.ru/GX8JONIK9

https://m.edsoo.ru/SMHUYBGO0D

https://m.edso00.ru/MU5TOG8Y7

https://m.edsoo.ru/TC7ZNSARE

https://m.edsoo.ru/USPZ6RWCD

https://m.edsoo.ru/RXS1ZCFR6

https://m.edsoo.ru/3MK84JONX

https://m.edsoo0.ru/2UOROIT74

https://m.edsoo.ru/4Y TS8EHGOE

https://m.edsoo.ru/58MY4YNBR



https://m.edsoo.ru/NPPL0G5EH
https://m.edsoo.ru/GX8JQNIK9
https://m.edsoo.ru/9MHUYBG0D
https://m.edsoo.ru/MU5TOG8Y7
https://m.edsoo.ru/TC7ZNSARE
https://m.edsoo.ru/U8PZ6RWCD
https://m.edsoo.ru/RXS1ZCFR6
https://m.edsoo.ru/3MK84J0NX
https://m.edsoo.ru/2U0ROIT74
https://m.edsoo.ru/4YT8EHG0E
https://m.edsoo.ru/58MY4YNBR

23

24

25

26

27

28

29

30
31
32

IIPSAMOYTOJIBHBIX
TPEYTOJIbHUKOB

[Ipu3Haku paBeHCTBa
MPSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB

CBOICTBO MeIHaAHbI
MPSIMOYTOJIBHOTO

TpEYroJbHUKa, MPOBEAEHHOM K

THIIOTEHY 3¢

CBOICTBO MeIHaHbI
MPSIMOYTOJIBHOTO

TpEYroJbHUKa, MPOBEAEHHOM K

TUIIOTEHY3€
PaBHoGenpeHHbIE U
PaBHOCTOPOHHHUE
TPEYrOJIbHUKU
[Ipu3Haku u cBOMCTBA
PaBHOOEAPEHHOTO
TpPEeyrojibHUKa
IIpu3Haku u cBOMCTBA
paBHOOEIPEHHOTO
TPEYroJibHUKa

[IpusHaku u cBoiicTBa
paBHOOEIPEHHOTO
TpEyrobHUKA

HepagenctBa B reomerpun
HepasenctBa B reometpun

HepagenctBa B reomerpun

https://m.edsoo.ru/6RUL5XGO7

https://m.edsoo.ru/7THH7WFDK

https://m.edsoo.ru/M\WQ8PN65M7

https://m.edsoo.ru/25HEXJLK4

https://m.eds00.ru/96QU7CN8V

https://m.edsoo.ru/FENFO6VFC

https://m.edsoo.ru/E4VPAPN4Z

https://m.edsoo.ru/OEXBPKRZE

https://m.edsoo.ru/O8X71FYQW

https://m.edso00.ru/0K379K43S



https://m.edsoo.ru/6RUL5XGO7
https://m.edsoo.ru/7THH7WFDK
https://m.edsoo.ru/WQ8PN65M7
https://m.edsoo.ru/25HEXJLK4
https://m.edsoo.ru/96QU7CN8V
https://m.edsoo.ru/FENF06VFC
https://m.edsoo.ru/E4VPAPN4Z
https://m.edsoo.ru/0EXBPKRZE
https://m.edsoo.ru/O8X71FYQW
https://m.edsoo.ru/0K379K43S
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34

35

36

37

38

39

40

41

HepasenctBa B reomerpun

[IpssMOyTroibHBIN TPEYTOIBHUK
¢ yriioM B 30°

[IpsAMOYTOIBHBIN TPEYTOIBHUK
¢ yriaom B 30°

Konrponbnas pabora o teme
"TpeyroabHuku"

[TapamienbHbIe IPSIMBIC, UX
CBOICTBa

[Iareiit nocrynar EBkinuaa

Haxkpecrt nexanue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YIJIBI,
00pa3oBaHHBIC MIPH
IIEpECEUEHUH NapalIeIIbHbIX
MPSAMBIX CEKYIIEeH

Haxkpecr nexarue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHHE YTJIHI,
00pa3oBaHHBIE MPH
MepeceveHUN MapauIeTbHbBIX
MPSAMBIX CEKYIIEeH

Hakpecr nexamue,
COOTBCTCTBCHHBIC U
OAHOCTOPOHHUC YTJIBI,
o0Opa3oBaHHbIE TPU
IepeCeYeHUH NapaIeNIbHbIX
IPSIMBIX CEKYILEN

https://m.edsoo.ru/MGKELG3AM

https://m.edso00.ru/SOCYEDVQO0

https://m.edsoo.ru/ZZCJV3TUY

https://m.edsoo.ru/4LIVWGMSU

https://m.edsoo.ru/KIFI11JI0A

https://m.edsoo.ru/VHBHZQ900

https://m.edsoo.ru/2HLKI1J6L

https://m.edsoo.ru/UDZCNQXRV

https://m.edsoo.ru/FQUDW75LA



https://m.edsoo.ru/MGKELG3AM
https://m.edsoo.ru/8OCYEDVQ0
https://m.edsoo.ru/ZZCJV3TUY
https://m.edsoo.ru/4LJVWGMSU
https://m.edsoo.ru/KIFI1JI0A
https://m.edsoo.ru/VHBHZQ90O
https://m.edsoo.ru/2HLKI1J6L
https://m.edsoo.ru/UDZCNQXRV
https://m.edsoo.ru/F9UDW75LA
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43

44

45

46
47
48
49

50

o1

Hakpecr nexaiue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIbI,
oOpa3oBaHHbIE TIPU
IIEPECEUEHUH NTapaJlICIIbHbIX
MPSAMBIX CEKyIIEH

Hakpecr nexaiue,
COOTBETCTBEHHbIE U
OJIHOCTOPOHHUE YTJIbI,
00pa3oBaHHbIC NIPU
NepecevyeHu! NapauieIbHbIX
IPSAMBIX CEKYILEH

[Ipu3Hak napayenbHOCTH
MPSIMBIX Y€pE3 PaBEHCTBO
paccTOsTHUM OT TOYEK OJHOU
MPSAMOM 10 BTOPOH MPSMOi
[Ipu3Hak napaunenbHOCTH
MPSIMBIX Y€pe3 paBEHCTBO
paccTosTHUM OT TOYEK OAHOM
MPSMOM 10 BTOPOH MPSMOiA
CymMa yriioB TpeyroJibHUKa
CymMa yriioB TpeyroJIbHAKa
BHeunue yribel TpeyrojibHUKa
BHemnue yriel TpeyrojapHUKa
KonTponbHas padora no teme
"[TapannenbHble TpSIMBIE,
CyMMa YIJIOB TPEyrojpHUKa"

OKpyKHOCTb, XOPJIbI U

AN

https://m.edsoo0.ru/MSQJ5Z1\W4

https://m.edsoo0.ru/TT46BAY6X

https://m.edso00.ru/11C9C3FTN

https://m.edsoo.ru/5O00H6FMBS

https://m.eds00.ru/S3LGUTY32

https://m.edsoo.ru/7M6DQD7M4

https://m.edsoo.ru/MNJOCGHIL

https://m.edso0.ru/DGCCJQFIY

https://m.edsoo.ru/HGF5RMBXO

https://m.edsoo.ru/AQH5UB50U



https://m.edsoo.ru/MSOJ5Z1W4
https://m.edsoo.ru/TT46BAY6X
https://m.edsoo.ru/11C9C3FTN
https://m.edsoo.ru/5O0H6FMBS
https://m.edsoo.ru/S3LGUTY32
https://m.edsoo.ru/7M6DQD7M4
https://m.edsoo.ru/MNJ0CGH9L
https://m.edsoo.ru/DGCCJQFIY
https://m.edsoo.ru/HGF5RMBXO
https://m.edsoo.ru/AQH5UB50U
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54

55

56

57

58

59

60

61

62

63

64

JIMaMeTp, UX CBOMCTBA
KacarenbHast K OKpy>KHOCTH
OKpyXHOCTb, BIIMICAaHHAs B
yroiu

OKpy’KHOCTb, BIIUCAHHAs B
yroJ

[Tonsitne o I'MT, npumeneHue
B 3aJ1a4ax

[Tonstue o I'MT, npumenenue
B 3aJla4ax

buccekrpuca u cepeTMHHBIN
NEPIEHIUKYIISIP KaKk
reOMETPUUECKHUE MECTA TOUEK
OKpy’KHOCTB, OIIMCAHHAsL OKOJIO
TPEYrOJIbHUKA

OKpyY’KHOCTb, OTIMCAHHAsL OKOJIO
TpEeyrojibHUKa

OKpy’KHOCTb, BIIUCAHHAs B
TPEYTOJbHUK

OKpy’KHOCTb, BIIUCAHHAS B
TPEYTOJbHUK

[Ipocreiimne 3axaun Ha
MIOCTPOCHUE

IIpocreiimue 3aaun Ha
IIOCTPOECHUE

KonTponbhas pabota no teme
"OKpyKHOCTb U KpPYT.
I'eomerpuueckue noctpoeHus"

https://m.edso0.ru/1161GKK6L

https://m.edsoo0.ru/4dFQG2Z4GY

https://m.edsoo.ru/8F1IWSCRHY

https://m.edso0.ru/0YDXH3QT6

https://m.edsoo.ru/XG4WU501J

https://m.edsoo.ru/A2LBET3LC

https://m.edsoo0.ru/9Y404U31E

https://m.edsoo.ru/YZ706NC2Z

https://m.edsoo.ru/45SV5HTZC

https://m.edsoo.ru/OWUW4K8WS

https://m.edsoo.ru/WIZ0ATF77

https://m.edsoo.ru/HIY744ST2

https://m.eds00.ru/OPUFPXM6G



https://m.edsoo.ru/1161GKK6L
https://m.edsoo.ru/4FQG2Z4GY
https://m.edsoo.ru/8F1WSCRHY
https://m.edsoo.ru/0YDXH3QT6
https://m.edsoo.ru/XG4WU50IJ
https://m.edsoo.ru/A2LBET3LC
https://m.edsoo.ru/9Y4O4U31E
https://m.edsoo.ru/YZ7O6NC2Z
https://m.edsoo.ru/45SV5HTZC
https://m.edsoo.ru/0WUW4K8WS
https://m.edsoo.ru/WIZ0A7F77
https://m.edsoo.ru/HIY744ST2
https://m.edsoo.ru/OPUFPXM6G

[ToBTOpenue u 0600IIEHNE
65 3HAHWI OCHOBHEIX ITOHATUU U 1 https://m.edso00.ru/075BG25NP

METOJIOB Kypca 7 Kiacca

66 HToroBasi KOHTpOJIbHAsA paboTa 1 1 https://m.edso0.ru/DQXGRPV72

[ToBTOpeHue u 060061IeHNE
67 3HAHNI OCHOBHBIX ITOHATUU U 1 https://m.edsoo.ru/5PJ6SGBRB

METOJIOB Kypca 7 Kilacca

[ToBTOpenue u 0600IIEHNE
68 3HAHWI OCHOBHBIX ITOHATUN U 1 https://m.edsoo.ru/EHZ8LPE7B

METOJIOB Kypca 7 Kiacca

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 08 4 0


https://m.edsoo.ru/075BG25NP
https://m.edsoo.ru/DQXGRPV72
https://m.edsoo.ru/5PJ6SGBRB
https://m.edsoo.ru/EHZ8LPE7B

8 KVIACC

Ne
n/n

Tema ypoka

[Tapannenorpamm, ero Npu3HaKku

U CBOUCTBA

[Tapannenorpamm, ero Npu3HaKu

U CBOUCTBA

[Tapannenorpamm, ero Mpu3HaKu

U CBOUCTBA

YacTHble ciyyan
napasiesIorpaMMoB
(IpsIMOYTOJIBHUK, POMO,
KBaJlpaT), UX MPU3HAKU U
CBOMCTBA

YacTHble cyyan
napajuiesIorpaMMoB
(IpsIMOYTOJIBHUK, POMO,
KBaJlpaT), X MPU3HAKU U
CBONCTBA

YacTHble cyyan
napajuiesIorpaMMoB
(IpsIMOYTOJIBHUK, POMO,
KBaJlpaT), X MPU3HAKU U
CBONCTBA

Tpaneuus

PaBHOOOKAs ¥ IPSIMOYTOJIbHAS

KoanuyecTBO 4acos

Bcero

KoHTpoibHbIe
padoThI

IIpakTH4eckue
padoThbI

Jlara
U3yYeHUs

DJIeKTpPOHHbIe HU(POBBIE
o0pa3oBaTe/ibHbIE peCypChl

https://m.edsoo.ru/60U99XROP

https://m.edsoo.ru/XFHDJOUAL1

https://m.edsoo.ru/ETRJP7PJH

https://m.edsoo.ru/3V04FOMOZ

https://m.edsoo.ru/W3KUZ8901

https://m.edsoo.ru/A685LBYSB

https://m.edso0.ru/XGNLG6PX3

https://m.edso00.ru/SX9DDBQCM



https://m.edsoo.ru/6OU99XROP
https://m.edsoo.ru/XFHDJOUA1
https://m.edsoo.ru/ETRJP7PJH
https://m.edsoo.ru/3V04F0MOZ
https://m.edsoo.ru/W3KUZ89O1
https://m.edsoo.ru/A685LBYSB
https://m.edsoo.ru/XGNLG6PX3
https://m.edsoo.ru/SX9DDBQCM
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13

14
15
16
17
18
19
20
21

22

23

24

25

26

Tparenuu

PaBHOOOKAs U IPSIMOYTOJIbHAS
Tpaneuuu

MGTOI[ YABOCHUS MCAUAHbL
HeHTpaJIBHaSI CUMMCTpPUA

KonTponbhas pabota no teme
"YeTbIpEXyroapHUKN"

Teopema daneca u TeopeMa o
IIPONOPLUUOHAIBHBIX OTPE3Kax

CpenHss IMHUS TPEyrobHUKA
Cpenusist TUHUS TPEYTOJIIbHUKA
Tpaneuus, e€ cpeHss TUHUS
Tpanenus, e€ cpeHss JINHUAA
[TponopunoHagbHBIE OTPE3KH
[TponopiimoHanbHBIE OTPE3KU
LleHnTp Macc B TpeyroibHUKE
[Tono6HbIE TPEYTOJIBHUKH

Tpu npuzHaka nogoous
TPEYTOJILHUKOB

Tpu npuzHaka nogoous
TPEYTOJILHUKOB

Tpu npuzHaka nogoous
TPEYTOILHUKOB

Tpu npuzHaka nogoous
TPEYTOJILHUKOB

[Tpumenenue nono6us npu
peLIeHUH NPAaKTUYECKUX 3a/1a4

R il Rl T = S =

-

https://m.edso0.ru/335Z3IVAZ

https://m.edso00.ru/T82GVAQ4U

https://m.edsoo.ru/XTE9B6TQ3

https://m.edsoo.ru/KQJCP1RMA

https://m.edsoo.ru/HCAMY3QA5

https://m.edsoo0.ru/T6VV7A20Y

https://m.edsoo.ru/HYP7V4LMK

https://m.edso0.ru/3GWNZHZ30

https://m.edsoo.ru/BNZI3SK2N

https://m.edsoo.ru/B8JKYR3P7

https://m.edso00.ru/8C2KXD2IG

https://m.edso0.ru/3SAG2K031F

https://m.edsoo.ru/T2WKBADOH

https://m.edsoo.ru/EVX4D7DND

https://m.edsoo.ru/SH1VEFSDT

https://m.edsoo.ru/F6ILCOMTB

https://m.edsoo.ru/PZZM4X09B

https://m.edso0.ru/QRZM5VWGA



https://m.edsoo.ru/335Z3IVAZ
https://m.edsoo.ru/T82GVAQ4U
https://m.edsoo.ru/XTE9B6TQ3
https://m.edsoo.ru/KQJCP1RMA
https://m.edsoo.ru/HCAMY3QA5
https://m.edsoo.ru/T6VV7A20Y
https://m.edsoo.ru/HYP7V4LMK
https://m.edsoo.ru/3GWNZHZ30
https://m.edsoo.ru/BNZI3SK2N
https://m.edsoo.ru/B8JKYR3P7
https://m.edsoo.ru/8C2KXD2IG
https://m.edsoo.ru/3AG2K031F
https://m.edsoo.ru/T2WKBAD0H
https://m.edsoo.ru/EVX4D7DND
https://m.edsoo.ru/5H1VEF8DT
https://m.edsoo.ru/F6ILCOMTB
https://m.edsoo.ru/PZZM4XO9B
https://m.edsoo.ru/QRZM5VWGA
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29

30

31

32

33

34

35

36
37

38

39

Konrponbnas padora no teme
"TTogoGHBIE TPEYTONBHUKA"

CBoiicTBa WIoIAaen
reOMEeTpUUYECKUX QUryp
@opMyJIbl IS TUIOIIAIH
TPEyroJIbHUKA,
napajuiesorpamma
@opMyJIbl IS TUIOLIAIH
TPEyroJIbHUKA,
napajuiesorpaMmma
@opMyJIbl VIS TUIOLIAIH
TPEyroJIbHUKA,
napajuiesorpaMmma
@opMyIibl ISl IIIOLIAAN
TPEyroJIbHUKA,
napajenorpamMmma
DopMyJIbl IS TUIOIIAIHA
TPEYTOJIbHUKA,
napajuiesorpamMmma

Beruncnenue miomaaen
CIIOXHBIX QUTYD

[Tnomanau ¢uryp Ha KIeT4aToi
Oymare

[Tnomanu mogoOHBIX puryp
[Tnomaau momoO0HBIX Guryp

33,[[3‘11/1 C IMPAKTUYCCKUM
COACPIKAHUEM

3aja4n ¢ MPaKTUYECKUM

https://m.edsoo.ru/VY8PN8XF8

https://m.edsoo.ru/EHMESPRXZ

https://m.edsoo.ru/7LCMID6RJ

https://m.edsoo0.ru/JOOM8KQJF

https://m.edsoo0.ru/898HY V851

https://m.edso0.ru/8791TDCNE

https://m.edsoo.ru/AV97XBVUW

https://m.edso0.ru/SI680AVSI

https://m.edsoo.ru/G4JM76PBP

https://m.edso0.ru/KVCET1HHC

https://m.edso00.ru/C9IX09W61

https://m.edsoo.ru/CFH6PRHO5

https://m.edsoo.ru/N24T6XFFO



https://m.edsoo.ru/VY8PN8XF8
https://m.edsoo.ru/EHME5PRXZ
https://m.edsoo.ru/7LCMID6RJ
https://m.edsoo.ru/J00M8KQJF
https://m.edsoo.ru/898HYV851
https://m.edsoo.ru/879ITDCNE
https://m.edsoo.ru/AV97XBVUW
https://m.edsoo.ru/SI68OAV8I
https://m.edsoo.ru/G4JM76PBP
https://m.edsoo.ru/KVCET1HHC
https://m.edsoo.ru/C9JXO9W61
https://m.edsoo.ru/CFH6PRHO5
https://m.edsoo.ru/N24T6XFF0
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COJIepIKaHHEM

Pemnrenne 3amad ¢ moMOIIbIO
METO/Ia BCIIOMOTraTeIbHOMI
TLJIOIIA a1

KonTponbhas pabota no teme
"TInomans"

Teopema [Tudaropa u e€
IIPUMEHEHNE

Teopema Iludaropa u e€
MPUMEHEHHE

Teopema IIudaropa u e€
[IPUMEHEHUE

Teopema IIudaropa u eé
IIPUMEHEHUE

Teopema Iludaropa u e€
MPUMEHEHHE

Onpenenenne
TPUTOHOMETPHUECKUX QYHKIUI
OCTPOTO yTJIa IPSAMOYTOJIBHOTO
TPEYTONbHUKA,
TPUTOHOMETPUUECKHUE

COOTHOHICHUSA B IIPAMOYTOJIbBHOM

TPEYTOJIbHUKE

OcHOBHOE TPUTOHOMETPHYCCKOC
TOXICCTBO

OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO

OcHOBHOE TPUTOHOMCTPUYICCKOC

https://m.edsoo.ru/ASWEVCBCR

https://m.edsoo.ru/RKHOIBMJM

https://m.edsoo.ru/MYONLHINK

https://m.edsoo.ru/YVPOOMYNZ

https://m.edsoo.ru/2LKVD1853

https://m.edsoo.ru/YW8Q15GKD

https://m.edso0.ru/813M9DZJ1

https://m.edsoo.ru/6A9U6XM04

https://m.edso0.ru/20DXH1YZ5

https://m.edsoo.ru/N6342X4EH

https://m.edsoo.ru/Z90FW4KDD



https://m.edsoo.ru/A8WEVCBCR
https://m.edsoo.ru/RKHOIBMJM
https://m.edsoo.ru/MY0NLH9NK
https://m.edsoo.ru/YVPOOMYNZ
https://m.edsoo.ru/2LKVD1853
https://m.edsoo.ru/YW8Q15GKD
https://m.edsoo.ru/813M9DZJ1
https://m.edsoo.ru/6A9U6XM04
https://m.edsoo.ru/2QDXH1YZ5
https://m.edsoo.ru/N6342X4EH
https://m.edsoo.ru/Z90FW4KDD
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60

TOXIACCTBO

KonTtponbHas paboTta 1mo teme
"Teopema [Tudaropa u Havana
TPUTOHOMETpUH"

Bnucannsie u ieHTpaibHbIC
YTJIBI, YTOJI MEXKIy KacaTeJIbHOU
1 XOpJIoH

Bnucannsie u ieHTpaibHbIC
YTJIBI, YTOJI MEXKIy KacaTeJIbHOU
1 XOpJIoH

Bnucannsie U LeHTpalbHbIE
YIJIBL, YTOJI MEK]ly KacaTelbHON
1 XOpJIoH

VYTIbl MEXIYy XOpAaMu 1
CEeKyLIUMU

Vsl MeXIy XOpJaMu U
CEeKyIUMU

Bnucannele 1 onucaHHbIE
YETBIPEXYTOJIBHUKHU, UX
IIPU3HAKU U CBOMCTBA

BnucanHnble 1 onucaHHbIE
YETBIPEXYTOJIBHUKHU, UX
IIPU3HAKU U CBOMCTBA
BrnincanHble 1 ONMCaHHBIE
YETBIPEXYTOJIBHUKH, UX
IIPU3HAKU U CBOMCTBA
IIpuMeHeHne CBOWCTB
BIMCAHHBIX U ONMHCAHHBIX

https://m.edsoo.ru/UTLIP99RE

https://m.edsoo.ru/EI5SFI79UD

https://m.edsoo.ru/4A3MAHH6UG

https://m.edso00.ru/3ZZGB0BNG

https://m.edsoo.ru/L94GFIER7Y

https://m.edsoo.ru/CEBZS8M13

https://m.edsoo.ru/EF64M7KVW

https://m.edsoo.ru/X56Y75XJ3

https://m.edso0.ru/41KJOGXSD

https://m.edsoo.ru/FDUOS6UKR



https://m.edsoo.ru/UTLIP99RE
https://m.edsoo.ru/EI5FI79UD
https://m.edsoo.ru/43MAHH6UG
https://m.edsoo.ru/3ZZGB0BNG
https://m.edsoo.ru/L94GFIER7
https://m.edsoo.ru/CEBZS8M13
https://m.edsoo.ru/EF64M7KVW
https://m.edsoo.ru/X56Y75XJ3
https://m.edsoo.ru/4IKJ0GXSD
https://m.edsoo.ru/FDUOS6UKR

61

62

63

64

65

66

67

68

YETBIPEXYTOJILHUKOB IIPU
pELICHUU T€OMETPUYECKUX 3a1a4

[IpumeneHnue cBOMCTB
BIIMCAHHBIX U ONMHUCAHHBIX
YEeThIPEXYTOJILHUKOB IIPU
pEIICHUU T€OMETPUUECKUX 3a1a

B3aumnoe pacnonoxenue qByx
OKpYXHOCTEH, 0011ne
KacaTeJIbHbIC

Kacanue okpyxHocTei

Konrponsnas pabora no teme
"VYTIIbl B OKPY’KHOCTH.
BrnincanHble 1 onycaHHbIE
YEeTBIPEXYTOJIbHUKH"

[ToBTOpEHNE OCHOBHBIX MOHITHI
¥ METOJIOB KYPCOB 7 U 8 KJIacCOB,
000011IeH1E 3HAHUN

[ToBTOpEHNE OCHOBHBIX MOHATHN
1 METOJIOB KypCOB 7 U 8 KJIaCCOB,
000011IeHNE 3HAHUI

HtoroBas koHTpoJibHAs paboTa

[ToBTOpEHNE OCHOBHBIX MOHATUN
1 METOJI0B KYpCOB 7 U 8 KJIaccoB,
00o01IeHne 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68

https://m.edsoo.ru/16MMU1G86

https://m.edsoo.ru/HNR974104

https://m.edso00.ru/3CXC3I1A4I

https://m.edsoo.ru/C9VEDRQZJ

https://m.edsoo.ru/CH0829ZLJ

https://m.edsoo.ru/AERGJKPUG6

https://m.edsoo.ru/J7Z8ZKA4IE

https://m.edsoo.ru/BHTMJS7YA



https://m.edsoo.ru/16MMU1G86
https://m.edsoo.ru/HNR974IO4
https://m.edsoo.ru/3CXC3IA4I
https://m.edsoo.ru/C9VEDRQZJ
https://m.edsoo.ru/CH0829ZLJ
https://m.edsoo.ru/1ERGJKPU6
https://m.edsoo.ru/J7Z8ZK4IE
https://m.edsoo.ru/BHTMJS7YA

9 KJIACC

Ne
n/n

0 N o o~ DN

10
11
12
13

14

15

16

Tema ypoka

Onpenenenue
TPUTOHOMETPUUYECKUX (PYHKITHIA
yrioB ot 0° 1o 180°

@opMyIIbl IPUBEICHUS
TeopeMa KOCHHYCOB
Teopema KOCHHYCOB
TeopeMa KOCHHYCOB
Teopema cuHycoB
Teopema cuHyCcOB
Teopema cuHycoB

HaxoxxieHne inH CTOpOH U
BEJINYUH YTJIOB TPEYTOJbHUKOB

Pemenue TpeyroapHuKoOB
Pemrenne TpeyronbHUKOB
Pemenue TpeyroapHuKoOB
Pemenne TpeyroapHuKoOB
[IpakTueckoe NpuMEHEHHE
TEOPEM CHHYCOB M KOCUHYCOB
IIpakTdeckoe npUMEHEHNE
TEOPEM CUHYCOB U KOCUHYCOB
KonTponbhas pabota no teme
"Pemienne TpeyroabHUKOB"

KoanuyecTBO 4acos

Bcero

R e R = = S SN

e

KoHTpoJbHbIe
padoThl

IIpakTHyeckue
padoThI

Jlara
H3YYeHH S

DJIeKTpOHHBIe U (pPOBBIE
o0pa3oBaTe/ibHbIE PeCypChl

https://m.edsoo.ru/CD1X6AAL2

https://m.edso0.ru/OBNBY3J20

https://m.edsoo.ru/RHIDMBXJ5
https://m.edsoo0.ru/K9M41J37R
https://m.edsoo.ru/JUPIR21SZ
https://m.edsoo.ru/ANH6PTII7
https://m.edsoo.ru/4ALWCLZGKB
https://m.eds00.ru/6NO2CEW1N

https://m.edso00.ru/3ILX8JCNG

https://m.edsoo.ru/KJ8891JVV

https://m.edsoo.ru/ASEP9BMX8
https://m.eds00.ru/992MSU6ZU
https://m.edso0.ru/DH52RQGDI

https://m.edso0.ru/6N7QYFLH7

https://m.edsoo.ru/JXOUN27RH

https://m.edsoo.ru/TK6LFSOQC



https://m.edsoo.ru/CD1X6AAL2
https://m.edsoo.ru/0BNBY3J2Q
https://m.edsoo.ru/RHIDMBXJ5
https://m.edsoo.ru/K9M41J37R
https://m.edsoo.ru/JUPIR2ISZ
https://m.edsoo.ru/ANH6PT9I7
https://m.edsoo.ru/4LWCLZGKB
https://m.edsoo.ru/6NO2CEW1N
https://m.edsoo.ru/3ILX8JCNG
https://m.edsoo.ru/KJ889IJVV
https://m.edsoo.ru/A8EP9BMX8
https://m.edsoo.ru/992MSU6ZU
https://m.edsoo.ru/DH52RQGDI
https://m.edsoo.ru/6N7QYFLH7
https://m.edsoo.ru/JXOUN27RH
https://m.edsoo.ru/TK6LFSOQC
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20
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22
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[TonsaTtue o npeoOpa3oBaHUH
og00us

CoOOTBETCTBEHHBIE AIIEMEHTHI
noI00HBIX uryp

COOTBETCTBEHHBIE DJIEMEHTEI
01I00HBIX pUryp

Teopema 0 mpou3BeAEHUN
OTPE3KOB XOpJ, TEOpEMA O
MIPOM3BEICHUN OTPE3KOB
CEKyIIUX, TeOpeMa O KBaJpare
KacaTeJbHOU

Teopema 0 mpou3BeACHUN
OTPE3KOB XOp/[I, TEOpEMA O
MIPOM3BEICHUN OTPE3KOB
CEKYIIUX, TeOpeMa O KBaJpare
KacaTeJbHOU

Teopema o mpou3BeAeHUN
OTPE3KOB XOp/I, TEOpPEMA O
MIPOU3BEICHUN OTPE3KOB
CEKYIIUX, TeOpeMa O KBaapare
KacaTeJbHOU

[IpuMeHeHne TeopeM B pELLICHUH
TEOMETPUUYECKHX 3a/1a4

[IpumeHeHne TeopeM B pelIeHUN
F€OMETPUUYECKHX 3a/1a4

[IpuMeHeHne TeopeM B pEeLICHUH
F€OMETPUUYECKUX 3a/1a4

KonTponbHas padbota no teme

https://m.edsoo.ru/WPA4Q0ONZN

https://m.edsoo.ru/6WZ4YFOAQ

https://m.edsoo.ru/LFK1UZATS

https://m.edsoo.ru/KLRAL11S8

https://m.edsoo.ru/LYNT6HMDS8

https://m.edso0.ru/UJOEI9T2A

https://m.edsoo.ru/TOB48A8CV

https://m.edso0.ru/RTSQ4CQSP

https://m.edsoo.ru/VULVGR288

https://m.eds00.ru/0949LL15C



https://m.edsoo.ru/WPA4QQNZN
https://m.edsoo.ru/6WZ4YF0AQ
https://m.edsoo.ru/LFK1UZATS
https://m.edsoo.ru/KLRAL11S8
https://m.edsoo.ru/LYNT6HMD8
https://m.edsoo.ru/UJ0EI9T2A
https://m.edsoo.ru/TOB48A8CV
https://m.edsoo.ru/RTSQ4CQSP
https://m.edsoo.ru/VULVGR288
https://m.edsoo.ru/0949LL15C
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36

"[IpeoOpazoBanue mMo100Us.
Mertpuueckre COOTHOLIEHHUS B
OKpy>kHOCTH"

Omnpenenenne BEKTOPOB.
Pu3nuecKuil ¥ reOMETPUYECKUN
CMBICII BEKTOPOB

CI10)KeHHE U BEIYUTAHUE
BEKTOPOB, YMHOKCHHE BEKTOpa
Ha YHUCJIO0

CroskeHue U BEIYUTAaHHUE
BEKTOPOB, YMHOXXEHHUE BEKTOpa
Ha YHCIIO

CnoxxeHue 1 BbIYUTAHUE
BEKTOPOB, YMHOXEHHE BEKTOpa
Ha YUCIIO0

PaznoxeHue BekTopa 1o 1ByM
HEKOJUJIMHEApHbIM BEKTOpaM
Koopannats! BekTOpa
CkansipHO€ ITpOU3BEIECHNE
BEKTOPOB, €70 IPUMEHEHUE JIISI
HaXOXXJICHHS UTHH U yTIOB
CkansipHO€ IIPOU3BEIEHNE
BEKTOPOB, €70 PUMEHEHUE JIIS
HaXOXXJICHHS JUIMH U yTIOB
Pemienue 3a1a4 ¢ HoMoIIbI0
BEKTOPOB

Pemrenne 3amad ¢ nomMompro
BEKTOPOB

https://m.edsoo.ru/J3CES39AE

https://m.edsoo.ru/KGY8I1BY7

https://m.edsoo.ru/LDRAMZ9Y7

https://m.edsoo.ru/DOG68804Y

https://m.edsoo.ru/J2TDGKREQ

https://m.edsoo.ru/lJYKUMLBW

https://m.edsoo.ru/OUDML31UP

https://m.edsoo.ru/AADOETIFV

https://m.edso0.ru/2JR4517Al

https://m.edsoo.ru/AMZ5CARLT



https://m.edsoo.ru/J3CES39AE
https://m.edsoo.ru/KGY8I1BY7
https://m.edsoo.ru/LDRAMZ9Y7
https://m.edsoo.ru/DOG688O4Y
https://m.edsoo.ru/J2TDGKRE0
https://m.edsoo.ru/IJYKUMLBW
https://m.edsoo.ru/0UDML31UP
https://m.edsoo.ru/AADOETIFV
https://m.edsoo.ru/2JR4517AI
https://m.edsoo.ru/AMZ5CARLT
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41
42

43

44

45

46

47

48

49
50
o1

[IpumeneHne BEKTOPOB s
peteHus 3a1a4 GU3NKU

Kontponbnas paboTa mo Teme
"BexTops!"

HeKapTOBI)I KOOpAWHATBI TOYCK
Ha INJIOCKOCTHU

YpaBHeHHE NpAMON
YpaBHeHue npsmMoit
YpaBHEHHE OKPYKHOCTH

KoopanHaTs!l Touek nepecedeHust
OKPY’>KHOCTH U IIPSIMOI

Meroa KOOpAMHAT NPU PELLIEHUHN
reoMeTpPUUYECKUX 33/a4,
MIPAKTUYECKHX 33134

Meroa KOOpAMHAT PU PELLIEHUU
reOMEeTPUUYECKUX 334,
MPaKTUYECKUX 3a]a4

MeTto KoOpAMHAT IPU PEILIEHUN
reOMETPUUYECKUX 3a/ad,
MPaKTUYECKUX 3a]a4

KonTponbhas pabota no teme
" JlekapTOBbI KOOPAMHATHI Ha
MJIOCKOCTH"

HpaBI/IJ'II)HI)Ie MHOI'OYT'OJIbHHUKH,
BBIYHUCICHUC X 3JICMCHTOB

Hucno n. [InuHa OKpyKHOCTH
Yucno n. [nmuHa oKpy>KHOCTH

JInvHa 1yru OKpyKHOCTH

https://m.edso0.ru/XJGOFQOJ9I

https://m.edsoo.ru/XRY0SPMOO

https://m.edsoo0.ru/MHQLIZYYO

https://m.edsoo0.ru/91IUZRULTD

https://m.edso00.ru/810UXVNZK

https://m.edsoo.ru/94M1DDAX9

https://m.edsoo.ru/DRGH38D3G

https://m.edso0.ru/IAMX0Q157N

https://m.edso0.ru/XFTU8602I

https://m.edsoo.ru/SS4ULS6P3

https://m.edsoo.ru/\WRGPEQB3J

https://m.eds00.ru/DOLCSQMPG

https://m.eds00.ru/2T61GISCK

https://m.edsoo.ru/9D2XNUVZB

https://m.eds00.ru/SOYASAM3K



https://m.edsoo.ru/XJGOFOJ9I
https://m.edsoo.ru/XRY0SPMO0
https://m.edsoo.ru/MHQLIZYYO
https://m.edsoo.ru/9IUZRULTD
https://m.edsoo.ru/8I0UXVNZK
https://m.edsoo.ru/94M1DDAX9
https://m.edsoo.ru/DRGH38D3G
https://m.edsoo.ru/1AMXQ157N
https://m.edsoo.ru/XFTU86O2I
https://m.edsoo.ru/SS4ULS6P3
https://m.edsoo.ru/WRGPEQB3J
https://m.edsoo.ru/D0LCSQMPG
https://m.edsoo.ru/2T61GISCK
https://m.edsoo.ru/9D2XNUVZB
https://m.edsoo.ru/SOYASAM3K
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59

60

61

62

63

64

Pannannas mepa yria
[lnomane kpyra, cekTopa,
CermMeHTa

[lnomane kpyra, cekropa,
CerMeHTa

[Inomanp kpyra, cexropa,
CErMeHTa

IlonsTue o JABHXXCHHH ITIJIOCKOCTHU

[TapasutenbHbIN IEPEHOC,
IIOBOPOT

[TapannensHbIi IEpEHOC,
IIOBOPOT

[TapamienbHbII IEPEHOC,
IIOBOPOT

[TapasutenbHbII IEPEHOC,
HOBOPOT

[IpumeneHne ABUKEHUN TPU
peuieHnu 3a1a4

Kontponbnas paboTa mo Temam
"[IpaBHJIBHBIE MHOTOYTOJIBHUKH.
OKpyXHOCTb. JIBUXKEHUS
MJIOCKOCTH"

[ToBTOpeHue, o600mIEeHNE,
CUCTEMAaTH3aInsI 3HAHUH.
H3Mepenne reoMeTpuyecKux
BEJIMYUH. TpeyrobHUKU

[ToBTOpeHme, 06001IEHNE,
cUCcTeMaTHu3alus 3HaHuH.

https://m.edso0.ru/693M9FRD2

https://m.edsoo.ru/SERUOYOF5

https://m.eds00.ru/8TYSLUQXO0

https://m.edsoo.ru/YMASESDLX

https://m.edsoo.ru/4AZNZMHHVZ

https://m.edsoo.ru/WWY 1N8IZE

https://m.edsoo.ru/F1QJ8OWZA

https://m.edsoo.ru/D51X77IR1

https://m.eds00.ru/GMG7L5683

https://m.edsoo.ru/WRRE97U1Q

https://m.edsoo.ru/RNUG3U5AL

https://m.edsoo.ru/MDGLRIQ00

https://m.edsoo.ru/EFTNXPQ2E



https://m.edsoo.ru/693M9FRD2
https://m.edsoo.ru/5ERUOY0F5
https://m.edsoo.ru/8TYSLUQX0
https://m.edsoo.ru/YMASE5DLX
https://m.edsoo.ru/4ZNZMHHVZ
https://m.edsoo.ru/WWY1N8IZE
https://m.edsoo.ru/F1QJ8OWZA
https://m.edsoo.ru/D51X77IR1
https://m.edsoo.ru/GMG7L5683
https://m.edsoo.ru/WRRE97U1Q
https://m.edsoo.ru/RNUG3U5AL
https://m.edsoo.ru/MDGLRIQ00
https://m.edsoo.ru/EFTNXPQ2E

[TapannensHble 1
NEPIICHUKYISAPHBIE IPSIMbIE
[ToBTOpeHue, 0600IIEeH e,
cucTeMaTH3alys 3HaHUM.
65 OKpy’KHOCTb U KpYT. 1 https://m.edsoo.ru/BVACRATOO
I'eomeTprueckue mocTpoeHUs..

VYTIuBl B OKPY’KHOCTH

[ToBTOpeHue, o6o0IIEeH e,

CUCTEMATH3AaLlHA 3HAHUM.
66 H 1 https://m.edso0.ru/MOGX4YGON
BoucadHbie U onucaHHbIE

OKPY’KHOCTU MHOI'OYT'OJIbHUKOB

67 HroroBas koHTpobHas paboTa 1 1 https://m.edso0.ru/EU9L2Q7GV
I1
68 otopeiie, obobuiete, 1 https://m.eds00.ru/0GT713W64
CUCTeMAaTH3AIMsI 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 68 5 0

ITPOTPAMME


https://m.edsoo.ru/BV4CRATOO
https://m.edsoo.ru/M0GX4YGQN
https://m.edsoo.ru/EU9L2Q7GV
https://m.edsoo.ru/0GT7I3W64




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOMH OBEPA30OBATEJBLHOW TPOT'PAMMBI

7 KJIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

6

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM
00pa30BaTeJIbHON NPOrPaMMbI OCHOBHOI'0 00111er0 00pa3oBaHus

I'eomerpus

Pacrnio3HaBaTh M3y4YeHHBIE T€OMETpUYECKHE (PUTYPBI, ONMpPEnensiTh UX
B3alMHOE PpACIOJIOKEHHE, H300pakaTb TreoMeTpuueckue (GUrypsl,
BBINIOJHATh YEPTEKU MO YCIOBUIO 3ahauu. M3MepsaTh nuMHEWHbIE U
YIJIOBBIE BEJIMYMHBI. PemaTh 3a1aun Ha BBIYMCIEHUE IJIMH OTPE3KOB U

BCJIMYHH YTJIOB

Jenatb rpyOyro OIEHKY JIMHEHHBIX M YTJIOBBIX BEJIIMYHUH MPEJIMETOB B
peaIbHOM KU3HU, pa3MepoB NPUPOJIHBIX OO0BEKTOB. Pazmuuath

pasMephl ITHX 00BEKTOB I10 MOPAIKY BETUUNHBI
CTpouTh 4epTEXU K FTEOMETPUUECKHUM 3a/1a4yam

ITonb30oBaTbes NMpU3HAKAMKU PABEHCTBA TPEYTOJBHUKOB, UCIIOIb30BaTh
MPU3HAKU U CBOMCTBA PaBHOOEAPEHHBIX TPEYTOJIBHUKOB MPU PEIICHUU
3a1a4

[IpoBoaANUTE  JIOTMYECKHE  paACCyXAECHHMS  C  HCIOJIb30BAHUEM

rCOMETPHUICCKUX TCOPEM

[Tonp3o0BaThCs MpU3HAKaMHU paBEHCTBA MPSAMOYTOJIbHBIX
TPEYTrOJIbHUKOB, CBOMCTBOM MEAMAHbI, MPOBEIEHHON K THUIIOTEHY3€
MPSMOYTOJIBHOTO TPEYTOJbHHUKA, B PEIICHUH T€OMETPUUECKHUX 3a1a4
Onpenenars napajieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOPBIE
oOpa3yeT ¢ HUMH cekymias. OnpeaensTs MapaieIbHOCTh NPSAMBIX C
MMOMOIIBI0 PABEHCTBA PACCTOSHUM OT TOYEK OJHOM MPSAMOU O TOYEK
JIPYTOM MPSIMOit

Pemats 3a1aun Ha kiet4aroit Oymare

[IpoBOMUTH BBIYUCICHUST W HAXOIUTh YHCJIOBBIE U OYKBEHHBIE

3HA4YCHUA VYIJIOB B TCOMCTPHYCCKUX 3aJadaxX C HUCIHOJIb30BAHUCM



6.10

6.11

6.12

6.13

6.14

6.15

8 KUIACC

Kox
NpoBePsSIEMOro
pe3yJibTara

6

6.1

6.2

6.3

CYMMbI YIJIOB TPEYT'OJIBHUKOB W MHOT'OYT'OJIBHUKOB, CBOMCTB YTJOB,
O6p330BaHHI)IX npu TMEepeCCUCHNN MABYX IMAapPaAUICIIBHBIX IIPAMBIX

CGKYL[Ieﬁ. Pemarn MPAKTUYCCKUC 3a/1aY1 Ha HAXOKACHUC YTJIOB

Bnagetp NOHATMEM TE€OMETPHUYECKOTO MECTa TOYEK. YMETh
OIpeNeNATh OUCCEKTPUCY yIida M CEepeAMHHBIA MEPHEeHIUKYISp K

OTPE3KY KaK rCOMETPHUIYCCKUEC MECTA TOUCK

@opMyIMpOBaTh ONPEACIEHUSI OKPYKHOCTHM M Kpyra, XOpAbl H
JIMaMETpa OKPYKHOCTH, IIOJb30BaTbCSI MX CBOWCTBAMH. YMETh

MMPUMCHATD OTH CBOMCTBa IIpU pCUICHUH 3a1a4

Biiamers NOHATHMEM OINKMCAaHHONW OKOJIO TPEYTOJIbHUKA OKPY’KHOCTH,
yMeTb Haxoauth €€ ueHtp. llomb3oBaThecsi (hakTamMM O TOM, YTO
OMCCEKTPUCHI YTJIOB TPEYTroJIbHUKA NIEPECEKAOTCS B OJIHOM TOUKE, U O
TOM, 4YTO CEpPEAUHHBIC NEPHEHAUKYJAPbl K CTOPOHAM TPEYTOJIbHUKA

MEPECEKAIOTCA B OJTHOM TOUYKE

BJ'IaI[eTB MMOHATHEM KacaTeIbHOH K OKPY’>KHOCTH, TII0JIb30BATbhCA
TEOPEMOWM O INEPIECHAMKYJISIPHOCTH KacaTellbHOM U  paauyca,
HpOBC)IéHHOFO K TOYKE€ KaCaHUus

ITonmp30BaThCH HpOCTeI\/IIIHI/IMI/I TCOMETPUICCKMMU HEPABCHCTBAMU,
[IOHUMAaTh UX IPAKTUYECKUIN CMBICII

[IpoBOIUTE OCHOBHBIE TI€OMETPUUECKUE IIOCTPOCHUS C ITOMOILIBIO

LUAPKYJIS ¥ JIMHEUKHU

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa30oBaTeJILHON MPOrPaAMMbI OCHOBHOT'0 00111€r0 00pa3oBaHus
['eomerpus

Pacmo3HaBaTh OCHOBHBIE BBl UYETHIPEXYTOIHHUKOB, WX JJIEMEHTHI,
MOJIb30BaThCA UX CBOMCTBAMHU P PEIICHUH T€OMETPUUECKHUX 3a/1a4
[IpuMeHATh CBOMCTBA TOUKM NEPECEUCHMsS] MEAUaH TpPEyroJibHUKa
(meHTpa Macc) B pelieHUH 3a1a4

Brnagets monsTHEM cpemHed IJMHUM TPEYTOJbHHKA W Tpameluw,

NPpUMCHATH HUX CBOMCTBA Ipu peIieHUU TCOMCTPHUICCKUX 3alady.



6.4

6.5

6.6

6.7

6.8

6.9

6.10

9 KUIIACC

Kon
NMpoBepPsAEMOro
pe3yJbTara

6

6.1

ITonp3oBaTbest Teopemoit dasieca U TEOPEMOU O MPONOPLHUOHAIBHBIX

OTpPE3Kax, MIPUMCHATL UX IJIA PCHICHUSA NPAKTUICCKUX 3a1a4

[IpuMeHSATH TNpHU3HAKM TMOAOOUS  TPEYrOJbHUKOB B  PELICHUU

rCOMCETPHUYCCKUX 3aaa4d

[Tonp3oBatbes Teopemoit [Tudaropa mist pemeHnss reoOMEeTPUIECKUX U
MPAKTUYCCKUX 3aaad. CTpOI/ITB MaTEMaTU4YCCKYIO MOACIIb B
MPAKTUYECKHUX 3a/layaX, CaMOCTOSTENBHO JeNIaTh YepTEX U HAXOIUTh

COOTBCTCTBYIOIIHC JJIMHBI

Biagers noOHATHSAMHE CUHYCa, KOCHHYCa W TaHIE€HCAa OCTPOro yria
IIPSAMOYTOJIBHOTO TPEYroyibHUKA. 1l0JIb30BaThCA 3TUMH NOHATHIMHU

AJI1 pCHICHUA IMTPAKTUYCCKUX 3a/iayq

Bbruucnare (pa3nuyHbIME coco0amMu) IUIOIAAb TPEyrojbHHKA U
IUIOUIaId  MHOTOYTOJBHBIX GuUryp (mosib3ysach, IJe HEOO0XOAUMO,
KaJbKyJIATOpOM). [IpMMEHATh NOJTydeHHbIE YMEHUS B NPAKTHUYECKUX
3a1a4ax

Bnaaetb MOHATHSMH BIMCAHHOTO U LIEHTPAJIBHOTO YIJIa, UCI0JIb30BaTh
TEOpEeMbl O BIIMCAHHBIX yIJax, yriax MeXIy XopAaMu (CEeKyIIHMH) U
yrile MEXIy KacaTelIbHOM M XOpPJIOH IPHU PEHIEHUU I'€OMETPUUYECKHUX
3a1a4

Bnagers NOHATHEM ONMCAHHOTO YETBIPEXYIOJIbHHMKA, IPUMEHATH
CBOMCTBA OIMCAHHOI'O YETHIPEXYTOJIbHUKA TP PEIICHUH 337124
[IpuMmeHsTh TOMy4YEHHBIE 3HAHMS HA MPAKTUKE — CTPOUTh
MaTEeMaTUYECKHEe MOJENN JUIsl 3a]a4 peajlbHOW JKU3HU U NPOBOJIUTH
COOTBETCTBYIOIIME BBIYUCIEHHS C MPUMEHEHHEM T1oao0us |

TPUTOHOMETPHH (MOJIB3YSACh, TJIe HEOOXOAUMO, KATbKYJISITOPOM)

HpOBepﬂeMbIe NMpeaAMETHLIC PE3YyJIbTAaThl 0CBOCHUSN OCHOBHOM
oﬁpasonaTe.m)Hoﬁ nmporpaMmbl OCHOBHOI'O 001ero 06p330BaHI/Iﬂ

I'eomerpus

3HaThb TPUT'OHOMETPUYCCKHC (bYHKI_II/II/I OCTPBIX YIJTIOB, HAXOOUTHb C UX

MNOMOIIBIO PA3JIMYHBIC JSJIEMCHTBI MPAMOYT'OJIBHOTO TPCYTrOJIbHUKA



6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

(«pemieHre  OPSAMOYTOJBHBIX — TPEYroJIbHUKOB»). Haxomuts  (c

MOMOILBIO KaIbKYJISTOPA) JUTMHBI U YTJIbI I HETaOJINYHBIX 3HAUCHUH

[Tonb3oBaTbes bopmynamu MIpUBEICHUS u OCHOBHBIM
TPUTOHOMETPHUECKUM TOXKJIECTBOM JJIsi HAXOXACHUS COOTHOIICHUMN

MCXKAY TPUTOHOMCTPHUYICCKUMHA BCIMIYNHAMUA

Hcnons3oBaTh TEOpEMbI CHHYCOB M KOCHHYCOB Ul HAaXOXICHUS
Pa3IMYHBIX 3JIEMEHTOB TPEYIOJbHUKA («PELIEHUE TPEYTOJbHUKOBY),

IMPUMCHATH UX IIPU PCIICHUU 'COMETPHUICCKUX 3aaa4

Bnagerp moHATHAMH TpeoOpa3oBaHUS MOAOOMS, COOTBETCTBEHHBIX
AJIEMEHTOB MOA00HBIX ¢uryp. [lomb3oBaThCs CBOWCTBaMHU MOAOOUS
MIPOU3BOJBHBIX (UTYP, YMETh BBIYUCIATH JUTMHBI U HAXOJIUThH YTJIBI Y
noo0HbIX (uryp. IlpuMeHsTh CBOIiCTBa MOJOOMS B MPAKTHYECKUX
3ajayax. YMeTh TPUBOAUTH MPUMEPHl MOAOOHBIX (uryp B

OKPY’KaIOIIeM MHPE

ITons30BaThCs TCOpEMaMu O IPOU3BCACHUHU OTPE3KOB XOpHA, O

MIPOU3BEJICHUU OTPE3KOB CEKYIIIMX, O KBaJApaTe KacaTeIbHOU

ITonp30BaTbcs  BEKTOpaMH, IOHUMaThb WX TIEOMETPUYECKMH U
¢u3nveckuil CMBICT, TPUMEHITh MX B PEUICHUH T'€OMETPUYECKUX H
¢usnueckux 3amay. IIpuMeHATH CKaIspHOE MPOU3BEICHHE BEKTOPOB

JJI1 HAaXOKACHWA OJIMH U YITIOB

ITons30BaThCs MCTOAOM KOOpAWMHAT Ha IIOCKOCTHU, IPHUMCHATHL €ro B

PEIICHUN TCOMETPUUCCKUX U MIPAKTHYCCKUX 3a7Ja4

Biagers NOHATHMSAMH  IPaBUIBHOTO  MHOIOYTOJIBHMKA,  JUIMHBI
OKPY’KHOCTH, JUIMHBI AYTM OKPYKHOCTH W paJuaHHON Mephl yIia,
YMETh BBIUHCIATH IUIOIAAb Kpyra M ero vacte. IlIpumensars

MOJIYUYCHHBIC YMCHUS B ITPAKTHYCCKUX 3adadax

Haxoautb ocu win LEHTpbl CUMMETPUH QUTYpP, TPUMEHSThH IBUKEHUS

IIJIOCKOCTHU B HpOCTGﬁHIHX Cliyduasax

[IpuMeHATh TOJNydeHHBIE 3HAHMS HAa IPAKTUKE —  CTPOMUTH
MaTEeMaTUYECKHEe MOJENN JUIsl 3aJad peajlbHOW JKU3HHU U NPOBOJIUTH
COOTBETCTBYIOLIIE BBIYMCICHHS C TPUMEHEHHEM TOJ00MS |

TPUTOHOMETPUYECKUX (QYHKIMHA (TONB3ysACh, TA€ HEO0OXOAMMO,



KaJIbKYJISITOPOM)



IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KUIIACC

Kox

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

6.11

IIpoBepsieMblii 2JIEMEHT COAePKAHUSA

I'eomerpus

Havanbaele nousTus reomerpun. Touka, npsimasi, OTpPE30K, Jyd. YTrois. Buisl
yriioB. BeprukansHele M cMexHble yribl. buccekrpuca yria. Jlomanas,

MHOT'OYT'OJIbHHUK. HapaHHeHLHOCTL U NCPHCHAUKYIIAPHOCTD IPAMBIX

Cummerpuunble  ¢urypbl. OCHOBHBIE CBOMCTBA OCEBOH CHMMETPHHU.

IIpuMepsl CHMMETPHH B OKPYKaIOLIEM MUPE

OCHOBHBIE TIOCTPOECHHSI C IOMOIIBIO LUPKYJS U JMHEHKU. TpeyroibHUK.

BricoTa, Mmenana, OuccekTpuca, UxX CBOMCTBA

PaBHOOepeHHBIE W PaBHOCTOPOHHUI  TpeyroibHUKH. HepaBeHcTBO

TPEyTOJIbHUKA

CpoifcTBa M MpHU3HAKK PaBHOOEIPEHHOro TpeyrojapHUKa. [Ipu3Haku

PaBEHCTBA TPEYTOJILHUKOB

CBoiicTBa U MPU3HAKU MapajieNbHbIX NpsAMbIX. CyMMa yIiIOB TPEyTroJIbHHKA.

BHerniHue yrisl TpeyroibHUKa

IIpsimoyronbHblil  TpeyroiapHuK. (CBOMCTBO MEIHMaHbl IPSAMOYTOJIBHOTO
TPEYTroJIbHUKA, TPOBEIEHHOM K runoreHyse. lIpusHaku paBeHcTBa
IPSIMOYTOJIBHBIX TPEYTOIBbHUKOB. IIpSIMOYTONBHBIN TPEYrOJBHUK C YIJIOM B
30°

HepaBeHcTBa B reomeTpuu: HEpPaBEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema o OosblieM yrie | OonblIed CTOpoHe
TpeyroibHUKa. [lepneHuKyisap U HaKJIOHHAs

I'eomerpuueckoe Mecto ToYeK. buccexkrpuca ymia U CEepeIMHHBIN
MEPHEHAUKYIISIP K OTPE3KY KaK FEOMETPUYECKHE MECTa TOUYEK

OkpyXHOCTB W Kpyr, XOpJa M JuaMeTp, HX CcBoWcTBa. B3ammuoe
pacrojOKEHUE OKpYKHOCTH M mnpsaAMor. KacatenbHag M cekymas K
OKPY>KHOCTH

OKpy»XHOCTb, BIIMCAaHHAs B yroj. BrmucaHHas M ONMCaHHas OKPYKHOCTH

TPEyTOJIbHUKA
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Kox
6

6.1
6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

6.11

6.12

6.13

6.14

9 KUIIACC

HpOBepﬂeMbIﬁ IJIEMEHT COACPKaAaHUSA

I'eomerpus

YeteipéxyronbHuku. [lapamienorpamm, ero npu3Hakyu U CBOMCTBA
[IpsmoyroiapHUK, poMO, KBaJIpaT, UX MPU3HAKH U CBOICTBA

Tpanenusi, papHOOOKas Tpamenus, e€ CBONCTBa U mpu3Haku. [IpsmoyroabHas
Tpamneuus

Meron yasoenuss Menuansl. LlenTpansHas cummerpus. Teopema Daneca u
Teopema O MPONOPLUUOHAIBHBIX OTPE3KAX

Cpennue nMHUM TpeyrojbHUKa U Tpaneuuu. LleHTp macc TpeyrojipHuKa
[TogoOue TpeyroabHUKOB, Ko3(pdunueHt mnomodus. Ilpusnaku momoOus
TPEYroJbHUKOB. [IpMeHenne nogo0ust npu peleHuy MpakTUYeCKuX 3a/1a4
@opmynbel ANd  IUIOMIAAW TPEYToJbHUKA, TMapajierorpaMMa, pomba u
Tpanenuu

CroiictBa miomaae reomeTpuueckux ¢uryp. OTHOIICHHE TIIOMAaEH
noJ00HBIX Uryp

Brluucnenue miomanaeil TpeyrojabHUKOB U MHOTOYTOJIBHUKOB Ha KJI€TYaTOU
Oymare

Teopema Iludaropa. Ilpumenenune Tteopemsr I[ludaropa mnpu pemeHun
MPaKTUYECKUX 3a/1a4

CuHyC, KOCHHYC, TaHT€HC OCTpPOrO yrIjla MNPSAMOYTOJBHOTO TPEYTOJbHUKA.
OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKIECTBO. | PUTOHOMETPUYECKHUE
¢ynkmuu yrios B 30°, 45° u 60°

Brnucanubsie ¥ 1eHTpaNbHBIC YIJIBI, yYTOJI MEXAY KacaTeIbHOW M XOPIOM.
VYTIibl MeXAy XOpJaMU U CEKYLIUMU

Bnucanubie 1 onucaHHbIE YETHIPEXYTOIBHUKHI

B3aumHoe pacnonokeHue AByX OKpykHocTed. Kacanuwe OKpyX HOCTEM.

OOm1re KacaTenbHBIE K IBYM OKPYKHOCTSIM



Kon

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

6.11

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

I'eomerpus

Cunyc, xocuHyc, TanreHc yriaos ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOXAecTBO. POPMYJIBI IPUBEICHHUS

Pemienue tpeyronsHukoB. Teopema KOCMHYCOB M Teopema CMHYCOB. PernieHue
IIPAKTUYECKUX 3a/a4 C MCIOJIb30BAHUEM TEOPEMBl KOCHHYCOB U TEOPEMBI
CHUHYCOB

[Ipeo6pazoBanue nonodus. [logodue cOOTBETCTBEHHBIX JIEMEHTOB

Teopema o npousBeA€HUN OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEICHUHN OTPE3KOB
CEKYILIHX, TEOpPEMA O KBaJIpaTe KacaTeJbHOU

Bektop, nmnumHa  (MOAyidb) — BEKTOpa,  COHAIPABIEHHBIE  BEKTOPBHI,
MIPOTUBOIMOJIOKHO HANpaBJI€HHbIE BEKTOPbI, KOJJIMHEAPHOCTb BEKTOPOB,
PaBEHCTBO BEKTOPOB, OIIEpally HaJ BEKTOpamu. Pa3nokeHue BeKTOpa 1o JAByM
HEKOJUJIMHEApHbIM BEKTOpaM

Koopaunats! BexkTopa. CkansipHOE NPOU3BEACHUE BEKTOPOB, IPUMEHEHUE IS
HAaxO0JICHHUs JIJIUH U YTJIOB

JlexapToBbl KOOPJAMHATHI HA IUIOCKOCTU. YPAaBHEHMS MPSMOM U OKPY’KHOCTH B
KOOpJMHATaX, IEpECEUCHNE OKPYKHOCTEN U MpsMbIX. MeTox KOOpAUHAT U €ro
IIPUMEHEHHE

[IpaBuUnIEHBIE MHOTOYTOJIBHUKH

JlnvHa okpyxHOCTH. ['pagycHas u paguaHHas Mepa yria, BIYUCICHHE JUIMH IyT
OKPYXHOCTEN

[Inomane kpyra, cekTopa, CErMEHTa

JIBIDKEHHsI TUIOCKOCTH M BHYTPEHHHE CHUMMETpUHM (uryp (dJIeMeHTapHbIe

npencrasienus). [lapamnensusiii nepenoc. [loBopot



ITPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEGOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJILHOM
ITPOT'PAMMBbI OCHOBHOT'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBePSIeMOro
TpeOoBaHUS

IIpoBepsiemble TPeOGOBAHMSA K NMPeIMETHBIM pPe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa3oBaTe/IbHOI NPOrpaMMBbl OCHOBHOTI'Q
o0mero oopazoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBarbh IOHATUSMH: MHOXKECTBO, IIOAMHOKECTBO,
OIepalyy HaJ MHOXXECTBAMM; YMEHHUE OIIEpUPOBATh IIOHATUAMM:
rpad, cBs3HBIM rpad, AepeBO, MK, MPUMEHATh UX MPU PELICHUU
3ajjay; yMEHHME UCIIOIb30BaTh rpaduyeckoe NnpeacTaBieHe MHOXKECTB
JUISL OIIMCAHUS PEAIBHBIX IIPOLIECCOB M SIBICHUH, IIPU PELICHUU 3a/1a4

U3 JPYTUX YYEOHBIX MIPEIMETOB

YMeHHne onepupoBaTh MOHATUSMHU: OIPENEIICHNE, aKCHOMa, TEOpEMa,
JI0Ka3aTeJIbCTBO; YMEHUE pACIO3HABAaThb HWCTUHHBIE U JIOKHBIE
BBICKA3bIBAHUSA, IPUBOJAUTH IPUMEPbl U KOHTPIPUMEPHL, CTPOUTH

BBICKA3bIBAHHA U OTPULIAHUSA BBICKA3bIBAaHU M

YMeHue onepupoBaTh MOHATUSAMHU: HATypaJbHOE YHUCIO, IPOCTOE U
COCTABHOE 4YHUCIJIO, JEIUMOCTb HATypPaJIbHBIX 4YHUCEJI, IPU3HAKU
JEIMMOCTH, 1I€J0€ YHCIIO0, MOAYJb 4YHcia, OObBIKHOBEHHas Apo0b U
JecsiTUUHas JpoOb, CTaHIAPTHBIN BUJ 4YMCIIa, PAllMOHAIBHOE YHUCIIO,
UppalMoOHAIbHOE YHUCIO, apu(MeTHUecKuil KBaJApPaTHBIM KOPEHB;
yMEHHE  BBINOJHATH JEHCTBUS C  4YHMCIaMH, CpaBHUBAaTh U
YHOpAAOYMBATh YMCIA, TNPEACTABIATH 4YHUCJIA Ha KOOPAWHATHOMU
NpsIMOM, OKPYIJISATh 4YHCIA; YMEHHE JejaThb NPUKUAKY U OLEHKY

pe3yiibTara BBIUMCIICHU N

YMeHune onepupoBaTh MOHATUSAMM: CTENEHb C LIEJIbIM MOKa3aTeseM,
apu(pMETUYECKUM KBaJpPaTHBI KOpPEHb, MHOTOUWIEH, ajreOpanyeckas
Ipo0b, TOXKIECTBO; 3HAKOMCTBO C KOpPHEM HaTypajbHOW CTENeHU
OOJbIIIE €IMHMIIBI, YMEHUE BBINOJHATH pacdy€Thl MO (popMyam,
npeoOpa3oBaHus LENbIX, APOOHO-PAllMOHANBHBIX BBIPAXKEHUN U
BBIPAXKECHHUI C KOPHSIMH, Pa3JIOKEHUE MHOIOYJICHA HA MHOXXHUTEIH, B
TOM 4YHCIIE€ C HCIOJIb30BaHHEM (OpPMYyNl Pa3HOCTH KBaJApaTOB U

KBaJpaTa CyMMBI U pa3HOCTH

YMenune OINCPHUPOBATH IMMOHATUAMU: YUCIIOBOC PABCHCTBO, YPABHCHUC C



OIIHOM TEpPEMEHHOM, 4YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; yMEHHUE pellaTh JIMHEHMHBbIE M KBAJpPATHBIE ypaBHEHUS,
JIpOOHO-pallMOHATIbHBIE YPABHEHUS C OJHON NEPEMEHHOM, CHUCTEMBI
JIBYX JIMHEWHBIX ypaBHEHUH, JIMHEHHbIE HEPABEHCTBA M UX CHCTEMBI,
KBaJpaTHble M JPOOHO-pallMOHAJIbHbIE HEPAaBEHCTBA C  OJHOMU
IIEPEMEHHOM, B TOM YHCJE IPU PEIIECHNH 3aa4 U3 IPYTUX MPEIMETOB
U TPAKTUYECKUX 3a7a4; YMEHUE MWCIOJIb30BaTh KOOPAUHATHYIO
OpSIMYI0 M KOOPJMHATHYIO IUIOCKOCTb ISl M300pa)K€HUsSl PEIEeHUM

ypaBHEHUI, HEPABEHCTB U CHUCTEM

VYMeHHUe onepupoBaTh MOHATUSAMU: QYHKIHS, TpaduK QYHKIUH, HYIH
¢byHKIMH, IIPOMEKYTKHU 3HAKOIIOCTOSHCTBA, IIPOMEXKYTKHU
BO3pacTaHus, YObIBaHWS, HAWOOJbIICE W HAUMEHBINEC 3HAYCHHS
¢byHKIMY; yYMEHHE OIIEpUPOBAThH [IOHATUSAMH: npsiMast
[POMOPIMOHATIBHOCTD, JHHEHHAS (YHKIHS, KBaJpaTudHas (QyHKIHUS,
oOpaTHas TPONOPIIMOHATBHOCTh, Mapaboia, runepOona; yMeHUe
CTpOUTh rpaduku HYHKIHUH, UCTIOIB30BaTh TPA(QUKHU ISl OTIPEICIICHHS
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, I PELICHHS 3a/1a4 M3 JPYTHX
yueOHBIX TPEJIMETOB U pEajbHOW JKU3HU, YMEHHE BBIPAXKAThH

(dbopMyIaMy 3aBHCUMOCTH MEXKY BeTMIUHAMU

Ymenue OIIEpUpPOBATh HOHSTUAMMU: II0CJIEIOBATEIBHOCTb,
apudmernyeckass U reoMeTpudecKass  IPOrpecCuu;  yMEHHUe
UCIOJIb30BaTh CBOICTBA MOCJENOBATEIbHOCTEH, (OPMYJIBI CyMMBI U
oOuiero 4jeHa Npy pelIeHUur 3ajad, B TOM 4YHCIEe 3aJad U3 APYTUX

y‘Ie6HBIX npeaAMETOB U peanLHoﬁ KHU3HHU

YMeHue pemars 3aadd pa3sHbIX TUIOB (B TOM 4YMCIIE HAa IPOLEHTHI,
JOIM M YacTH, JBWXKEHHE, paboTy, IIeHy TOBAapoOB M CTOMMOCTH
MOKYIIOK U YCIIYT, HAJIOTH, 3a/1a4M U3 00JIaCTH YIPABJICHUS JIUYHBIMH U
ceMeiHbIMM  (UHAHCAMM); yMEHHME  COCTaBIIATh  BBIPAXKECHMUS,
YpPaBHEHUsl, HEPAaBEHCTBA M CHUCTEMbl II0 YCJIOBHUIO 3aJayH,
UCCIIeI0BaTh MOJTYYEHHOE PEIIEHUE U OLIEHUBATh IPABONOJI00HOCTh

MOJIYYCHHBIX PC3YJILTATOB

YMeHue onepupoBaTh MOHATHAMU: (QUTypa, TOUKA, OTPE3OK, MpsiMas,
Jy4, JOMaHasi, yrojl, MHOIOyTOJIbHUK, TPEYTOJIbHUK, paBHOOEIPEHHBIN
U PaBHOCTOPOHHHMM TPEYrOJbHUKH, NPSMOYTOJBHBIA TPEyroNbHUK,

MearaHa, OMcCeKTpuca U BBICOTA TPEYTOJIbHUKA, YETBIPEXYTOJIbHHUK,
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11

12

13

14

napajiesiorpaMM, poM0, TMPSAMOYTOJIBHUK, KBajJpaT, Tpamneuus;
OKPYXHOCTb, KpYT, KacaTejbHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
¢burypamu; ymeHue pelaTh 3aJauyd, B TOM YHCIIE U3 MOBCETHEBHOMN
KHU3HU, Ha HAXOXKJIEHUE I€OMETPUUECKHX BEJIMYMH C MPUMEHEHUEM

U3y4YEHHBIX CBOMCTB GUryp 1 (pakToB

YMeHue omnepupoBaTh IOHATHSAMHU: PABEHCTBO (UIYp, PaBEHCTBO
TPEYTOJIbHUKOB; TNapaJUICIBHOCTh W TEPHEHIUKYISIPHOCTD MPSMBIX,
yrojdl MeXIy TNpSAMBIMH, TEPICHIUKYISp, HAKIOHHAS, MPOCKIHS,
nogobue Gpuryp, moo0HbIe TPEYTOJIbHUKH, CAMMETPUSI OTHOCUTEIHHO
TOYKM M IPSMOW; YMEHHE DPACIO3HABaTh PABEHCTBO, CHMMETPHUIO U
nogobue ¢Guryp, napajiebHOCTh U MEPHEHIUKYISIPHOCTD MPSMBIX B

OKpY XKarolieM MUpe

YMeHue omnepupoBaTh MHOHATUSMHU: [UIMHA, PACCTOSHUE, YIOJ
(BesqiMuMHA yIyla, CUHYC U KOCHUHYC yrja TPEYrojbHHUKA), IJIOLIA/b;
yMEHHE OLIEHUBATh pa3Mepbl IPEIMETOB U OOBEKTOB B OKPY’KaIOILEM
MHUpE; YMEHHE NpPUMEHATh (OpMyIbl TepUMeTpa U IUIOLIAAU
MHOTOYTOJIbHUKOB, JIJIMHBI OKPY>KHOCTH U IUIOIIATU Kpyra, oObema
IPSIMOYTOJIBHOTO IapaJuleJIeNUIe1a; YMEHUE IMPUMEHATh IPU3HAKU
paBEHCTBA TPEYrOJbHUKOB, TEOPEMY O CyMME YIJIOB TPEYroJbHUKA,
teopemy Iludaropa, TpUroHOMETpHUECKUE COOTHOLICHHS  JUIS

BBIYMCIICHUS IIMH, PACCTOSHAN, IIJIOMAAEH

YMmenue wuzo0paxarb IUIOCKME (Urypsl W UX KOMOMHalUH,
NPOCTPAHCTBEHHBbIE (UTYPbl OT PYyKH, C TOMOIIBIO UYEPTEKHBIX
MHCTPYMEHTOB U DJJIGKTPOHHBIX CPEACTB IO TEKCTOBOMY MWIIU

CHUMBOJIbHOMY OIIMCAHUTIO

YMmenue ONCprUpoOBaThH IOHATHUAMU npAMOYTroJibHas cucreMma
KOOpJAUHAT, KOOpJAHWHATHI TOYKHU, BCKTOp, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOPA HA YUCII0, CKAJIAPHOC MPONU3BCACHUC BCKTOPOB,
YMEHUEC HCIOJB30BATE BCKTOPBI MU KOOPAWHATHI JIA MPEACTABICHUA
JaHHBIX W PCIICHHA 3aJa4, B TOM HYHCIC H3 JpYyTuUX y‘-ICGHBIX

MPEIMETOB U PEATbHOMN )KU3HU

VYMeHue omnepupoBaTh MOHATHUSIMU: CTOJIOMKOBBIE M  KpPYTOBBIE
auarpamMmbl,  TaOmuIpl, cpeaHee — apudMeTHUeckoe, MeaHMaHa,
HauOoJbIllee W HAMMEHbIIEE 3HAYEHHUSA, pa3Max 4YHMCIOBOrO Habopa;

YMCHHUC HU3BJICKATD, HHTCPIIPETUPOBATDH u Hp606p8.30BBIBaTB
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MHpOpPMaLMIO, NPEJCTABICHHYI0 B TabiuIax M Ha JuarpaMmmax,
OTpakarolllyl0 CBOWCTBA U XapaKTEPUCTUKU peajbHBIX IPOLECCOB U
SBJICHUH; yMEHHE paclo3HaBaTh M3MEHYMBBIC BEJIMYHMHBI B

OKpY XalolleM MUpe

YMeHue onepupoBaTh MOHATUSAMU: CIy4YalHBIA ONBIT (CIy4yaiHBIN
OKCIICPHUMEHT), JJIEMEHTApHOE COOBITHE (3JIEMEHTAPHBIA  HCXOJ)
CIly4alfHOTO OIIbITA, CIIy4ailHOE COOBITHE, BEPOSATHOCTH COOBITHS;
YMEHUE HAXOAWUTh BEPOATHOCTH CIIydalHBIX COOBITHMIl B OIBITaX ¢
PaBHOBO3MOXHBIMH JIEMEHTAPHBIMH COOBITUSIMH; yYMEHHE pEelIaTh
3aJjaud METOJIOM OpPIaHM30BaHHOIO Iepedopa U C HCIOJIb30BAaHUEM
[IpaBUja YMHOXXCHHUS; YMEHHME OLCHUBATH BEPOSTHOCTH DPEAIBHBIX
COOBITHM M SIBIICHHH, MOHUMAaTh POJIb MPAKTUYECKH JTOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITHA B OKPYXAaloIleM MHPE U B IKHU3HH;
3HAaKOMCTBO C IIOHATHEM HE3aBUCUMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIIHX YKHCEN B €T0 POJIBIO B MAaCCOBLIX ABJICHUAX

YMeHne BBIOMpATh MOAXOMSAIINN W3YYEHHBIH METOJ JJIsl PELICHHS
3ala4y, IPUBOIUTH NMPUMEPHl MAaTEMaTHYECKHX 3aKOHOMEpPHOCTEH B
IIPUPOJE U KU3HH, PACIIO3HABATH IIPOSIBICHUE 3aKOHOB MAaTEMAaTHUKU B
UCKYCCTBE, OIMCBIBATH OTAEIbHBIC BBINAIOIIMECS  PE3YJIBTAThI,
[IOJIyYEHHBIE B XOJ€ Pa3BUTUSA MATEMaTUKU KaK HAayKW, NPUBOAUTH
IIPUMEPBI MATEMATUYECKUX OTKPBITUH M UX aBTOPOB B OTE€YECTBEHHOM

Y BCEMUPHOHN UCTOPHUH



INEPEYEHD 2JIEMEHTOB COJAEPKAHUA, ITIPOBEPAEMbBIX HA OI'D

IO MATEMATHUKE
Kon IIpoBepsieMblii 3J1€MEHT COACPKAHMS

1 UYucna v BBIYUCIICHUS

11 Hatypanbnble u nemnbie yncina. [Ipu3Haku 1e1MMOCTH LENbIX YUCEeT

19 OObIKHOBEHHBIE U JIECATUYHbIE  JApoOW,  MPOLEHThl, OECKOHEUHBIE
' MePUOIMUECKHUE TPOOH

13 Pamonanphele  yucna. Apu@MeTHYecKHe ONepalud C  PaldOHAIbHBIMU
' quclIaMu

14 JlelictBuTenbHbIe Ynclia. ApUPMETHYECKHE ONepaluu ¢ JACHCTBUTEIHHBIMU
' qrclIaMu

L5 [TpubOnmkE€HHbIE BBIUMCICHMS, TMpaBUia OKPYIJICHUS, MPHUKUAKA U OICHKA
. pe3yJibTaTa BBIYMCIEHUN
2 Anrebpanyueckue BbIPAKCHUS

2.1 BykBeHHbIE BbIpaKeHUs (BBIPAKCHUS C TIEPEMEHHBIMH )

55 Crenenp ¢ uenbiM nokazaresneM. CTeNneHb € palMOHAJIbHBIM I10KA3aTEJIEM.
. CBoiicTBa CTETICHU

2.3 MHoro4ieHbl

2.4 Anrebpanueckas 1poob

”E Apudmernueckuii KOpPEHb HaTypaJIbHON CTEIICHHU. [erictBus c
- apu(pMeTHYEeCKUMU KOPHSAMHU HATYpaIbHOMN CTETIEHU
3 YpaBHEHUs 1 HEpaBEHCTBA

31 Llenbie u 1apoOHO-palMoHaNbHBIE ypaBHEHUs. CHCTEMBI M COBOKYIHOCTH
. YpaBHEHUH

39 Llenbie u ApoOHO-panoHaNbHBIE HepaBeHCTBA. CHCTEMbI M COBOKYIHOCTH
' HEPABEHCTB

3.3 Pemienue TekCTOBBIX 33124
4 YucnoBble OCTIEI0BATENBHOCTH

4.1 ITocnegoBaTeIbLHOCTH, CIIOCOOBI 3a0aHuUs II0CIIE0BATEILHOCTEH

4.2 Apudmerndeckass M TeoMmeTpuyeckas mporpeccuu. DopMmyna  CIOXKHBIX



5.1

6.1
6.2

7.1
7.2
7.3
7.4
7.5
7.6

8.1
8.2
8.3
8.4
8.5

IIPOLIEHTOB
OyHKIUU
@yukiusa, crnocodbl  3amanus  QyHkuumu. I'paduk  pynkumu.  OOnacth
OTIpeNIeICHUs] U MHOXKeCTBO 3HaueHuil ¢ynkimn. Hymn gynkiun. [IpomexyTku
3HAKOIOCTOSHCTBA. [IpOMEXYyTKH MOHOTOHHOCTH (GYHKUMU. MakcuMymsl U
MUHUMYMBbl (pyHKIMM. Haunbomblee W HauMmeHbllee 3HaueHUE (YHKIMHM Ha

IIPOMEXKYTKE
Koopannatsl Ha IpsIMOi U IIJIOCKOCTH
Koopannarnas npsmas

JlexapToBbI KOOPAMHATHI HA TNIOCKOCTH
['eomerpus

I'eomeTrpuueckue Gpurypsl 1 X CBOMCTBa
TpeyrosibHuK

MHOroyroiapsHuKH

OKpY>KHOCTb U KpYyT

N3mepenune reoMeTpu4ecKiuX BEIUUUH
BexkTopsl Ha m10cKOCTH

BeposiTHOCTB 1 cTatucTHKa
OmnwucarenpHas CTaTUCTUKA

BepositHoCTh

KomOunaropuka

MHoxkecTBa

I'padmr



YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

Kiacc

HazBaunue

I'eometpust. 7-9 knacchl: y4eOHUK [ 0011e00pa30BaTEIbHBIX OpraHU3aIUi.
Aranacsn JI. C., byty3o B.®., Kagomues C.b., [1o3usik 3.I'., FOauna U.W., M:
IIpocsemenue

METOAUYECKHUE MATEPHUAJIBI JJIAA YUUTEJIA

Kitacce HazBaunue

7,8,9 I'eomerpus. Tematnueckue Tectol. Mumenko T.M., baunkos A./l., M:
[IpocBemienue

7,89 Konrpossnsie paboTsl no reomerpun. Mensaukosa H.b., M: Dk3amen

7,8,9 JlnakTrHaecKre MaTepHaIbl 1 METOUYECKIE PEKOMEH AN TS YIUTEIIS 110

reomerpun. Mumenko T.M., M: Dk3amen
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