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INOACHUTEJIBHASA 3AIINCKA

['eomeTpusi Kak OJWH U3 OCHOBHBIX PAa3/eliOB ILIKOJIbHOM MAaTeMAaTHKH,
UMEIOIINIA CBOEH IIeNbI0 00ECIeYNTh W3Y4YeHHE CBOMCTB M pa3MepoB (uryp, mx
OTHOLIEHUHA M B3aUMHOE  pACIOJIOKEHUE, ONUPAeTCsl Ha JIOTHYECKYIO,
JIOKA3aTeJIbHYIO JIMHUIO. LIeHHOCTh M3y4eHMs] T€OMETPUM Ha YPOBHE OCHOBHOIO
o01ero 00pa3oBaHus 3aKJIIOYAETCS B TOM, YTO OOYYAIOUIUIICS YUYUTCS MPOBOJUTH
JIOKA3aTeNIbHbIE PACCYKJIEHUS, CTPOUTH JIOTHUYECKUE YMO3aKIIFOUEHHUS, JOKA3bIBATh
VUCTUHHBIE YTBEPXKJICHHS W CTPOUTh KOHTPHPHUMEPHI K JOXKHBIM, IMPOBOJUTH
pacCyXJIeHHsd «OT MPOTUBHOIO», OTJWYaTh CBOWCTBA OT  IIPU3HAKOB,
dbopMyIMpoBaTh OOPATHBIE YTBEPKIACHUSI.

Bropoil nenpi0 M3yueHUS TEOMETPUM SBIISIETCS MCIOJIb30BaHHE €€ Kak
WHCTPYMEHTA MPU PEIIEHUU KaK MAaTEMaTUYECKUX, TaK M MPAKTUYECKHUX 3ajady,
BCTPEYAOIINXCSA B peadbHOM ku3HU. OOydaromuiics MAODKEH HayYUThCs
OTpeAeIUTh TeOMETPUUECKYI0 (UTYpY, ONHUCATh CIOBAMH JaHHBIA UYepTEX HIN
PUCYHOK, HAaWTH IJIOMIAb 3€MEIBHOTO yUacTKa, paCCUNTATh HEOOXOUMYIO JITTUHY
ONTOBOJIOKOHHOTO Kabeysi uiau TpeOyemble pa3Mepbl rapaxa sl aBTOMOOWJIS.
OTOMY COOTBETCTBYET BTOpAsl, BBIYMCIUTEIbHAS JUHUS B U3YYEHUU T'€OMETPUHU.
[Ipn pemeHun 3amay NPAKTUYECKOTO XapaKTepa OOYYarOIIUUCA YUYHUTCS CTPOUTH
MaTeMaTU4eCKHEe MOJEIN peajbHbIX JKU3HEHHBIX CHUTYaluil, MPOBOJUTH
BBIYKCIICHUS U OLIEHUBATDH aJIEKBATHOCTb MOJTYUYEHHOTO PE3yJIbTaTa.

KpaiiHe BakHO NOMUYEPKUBATH CBSA3M T'€OMETPUU C JAPYTMMH y4eOHBIMU
npeaMeTaMi, MOTHBHUPOBATh MCIIONIB30BATh OMPEIECICHUs T€OMETPUYECKUX puryp
U TIOHSTHH, IEMOHCTPHPOBATH MPUMEHEHHE TMOJYYCHHBIX YMEHHH B (U3HKE U
TEXHUKE. OTH CBA3M HauOosiee sSpKO BUIHBI B TeMmax «BekTopb,
«Tpuronomerpuueckue cooTHouleHus», «Meroa koopauHat» u «Teopema
[Tudaropar.

VYuebnbiit kypc «l'eomeTpus» BKIIOYAET CIEAYIONIME OCHOBHBIE pa3Jielibl
comepxkanusi: «l'eomerpuueckue Qurypsl M uUX CBoOWcTBay, «l3mepenue
r€OMETPUYECKUX  BEIMYUH», «JleKapToBbl KOOpPAMHATHI Ha  IJIOCKOCTHY,
«BekTopb», «J[BrkeHus miiockocTny, «IIpeodpazoBanus mogo0usy.

Ha uzyuenne yueOnoro kypca «I'eomerpus» orBogutcs 204 yaca: B 7 kacce
— 68 yacoB (2 yaca B Hefieni0), B 8 ki1acce — 68 yacoB (2 yaca B HeJen0), B 9 kiacce
— 68 yacoB (2 yaca B HEJEINIO).



COJEPKXAHUE OBYUYEHUA
7 KIIACC

Hauanbnbie nonstus reomerpun. Touka, npsmas, OTpe30K, Jy4d. Yros. Buasl
yrioB. BeprtukanbHble U cmexHble yriabl. buccekrpuca yrna. Jlomanas,
MHOTOYToJIbHUK. [[apasisieabHOCT 1 MEPIEHAUKYIISIPHOCTD IPSIMBIX.

Cummerpuunbie (purypbl. OCHOBHBIE CBOWCTBA 0CeBOM cuMMeTpuu. [IpumMepsr
CUMMETPHH B OKPYKAIOILEM MUPE.

OCHOBHBIE TIOCTPOEHHSI C MOMOILBI LUPKYJIS W JIMHEHMKU. TpeyroibHUK.
BricoTa, Meinana, OuccekTpuca, MX CBOMCTBA.

PaBHOOEApEeHHBIN M PaBHOCTOPOHHUW  TpeyrojbHuku. HepaBeHCTBO
TPEYTOJIbHHUKA.

CBoiicTBa ¥ TpU3HAKA PABHOOEAPEHHOTO TpeyrojibHUKa. llpu3Haku
paBEHCTBA TPEYIOJIbHUKOB.

CBoliCTBa ¥ IPU3HAKU NapaJUIEIbHbIX NPsAMbIX. CyMMa yIJIOB TPEYrOJIbHUKA.
BHemnue yriibl TpeyroibHUKA.

[IpsiMOyrosibHbIA ~ TpeyroiabHUK. CBOWCTBO MEAHMAaHbl MPSAMOYTOJBHOTO
TPEYroJIbHUKA, TPOBEIEHHOM K TMIIOTeHY3€. [Ipu3Haku paBeHCTBA IPSAMOYTOJIbHBIX
TPEYTOJIBbHUKOB. [IpSAMOYTOJIbHBINA TPEYTOJIBHUK C YTIIOoM B 30°.

HepaBeHcTBa B reomMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OOJbIIeM yIyie U OOJIbIIEH CTOPOHE TPEyTOJIbHUKA.
[leprieHAUKYJISP U HAKIOHHAS.

['eomerpruueckoe Mecto TOYeK. buccekrpuca yriaa W CEpPeAUHHBIN
NEPIEHNKYJIAP K OTPE3KY KAK TEOMETPUUYECKUE MECTA TOUEK.

OKpyHOCTp M KpYyr, XOpAa M JWaMeTp, HUX CBOWCTBAa. B3ammHoe
PaCITOJIO)KEHUE OKPYKHOCTH M npsiMou. KacarenbHas M cekyImas K OKPYKHOCTH.
OKpyX HOCTb, BHOHMCaHHas B yroj. BrnucaHHas W omnucaHHas OKPYXHOCTHU

TPEYTroJIbHUKA.
8 KUIACC

YeroipéxyrombpHuku. [lapamienorpamm, ero npu3Hakd U cBoucTBa. YacTHbie
cllyyau NapajijiesiorpaMMoB (MIPSMOYTOJIBHUK, pOMO, KBajpaT), UX MNpPU3HAKU U
cBoiictBa. Tpameuusi, paBHOOOKas Tpamemnusi, €€ CBOWCTBA M MNPU3HAKH.
[IpssMOyToOJIbHAS Tpanenus.

Meton ynBoenust menuansl. LlentpanbHas cummerpus. Teopema Paneca u
TEOpPEMA O MPOMOPLUHUOHAIBHBIX OTPE3KaAX.

CpenHure nTMHAM TPEyTroJIbHUKA U Tparneuuu. LIeHTp macc TpeyroiabHuKa.

[Tonobue TtpeyronbHUKOB, Ko3(pdumument mnogodus. [Ipusznaku nomoOus
TpeYroJIbHUKOB. [IpuMeHeHre noqoOust mpu pelieHny MPaKTUYECKUX 3a/1a4.



CpolicTBa mom@aaed reomerpuueckux ¢uryp. PopmMyinbl A IUIOLIAAH
TpeyrojbHHKa, MapaienorpaMma, pomba u tpanenuu. OTHOIICHHE IUIOLIaen
oA00HBIX UTYP.

Boruncnienue miomnase TpeyroJbHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYaTON
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mnpu permenun
IPAKTUYECKUX 3a]a4.

CHHYC, KOCHHYC, TAHI'€HC OCTPOIO yIJla INPSMOYTOJIBHOIO TPEYrOJIbHHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpUrOHOMETpUUYECKHE (DYHKIIUU
yrioB B 30, 45 n 60°.

BrincanHble ¥ HEHTPAJIBHBIE YTJIbI, YTOJI MEXIY KacaTEIbHOU U XOPAOU. Y TJIbl
MEXIYy XOpJaMU M CEeKylIMMHU. BIHcaHHBIE W ONMCAHHBIE YETHIPEXYTOJBHUKH.
B3aumHoe pacnonoxenue AByX okpyxHocteil. Kacanme oxpyxnocreit. O6mue
KacaTeJbHbIE K IBYM OKPYKHOCTSIM.

9 KUIIACC

Cunyc, kocuHyc, TaHrenc yrioB or O mo 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXKAECTBO. DOpMyIIbI MPUBEACHUS.

Pemenne tpeyronbHukoB. TeopeMa KOCHHYCOB M TEOpeMa CHHYCOB. Pemienue
IIPAKTUYECKUX 3a/1a4 C UCIIOJIb30BaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB.

[TpeoOpazoBanue noaobust. [logob6ue COOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema O NPOU3BENECHUM OTPE3KOB XOPA, TEOPEMBI O MPOU3BEICHUU
OTPE3KOB CEKYIIUX, TEOpPEMA O KBaIpaTe KacaTeIbHOM.

Bektop, amnmHa  (MOAyJb)  BEKTOpa,  COHANPABIEHHBIE  BEKTOPHI,
MIPOTUBOIIOJIOKHO HAIIPABIIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OINEpaluyd HaJ BEKTOpaMu. Pa3noxkeHwe BEKTopa MO ABYM
HEKOJUIMHEapHbIM BekTopaM. KoopauHaTel BekTopa. CKaasipHOE IMPOU3BEIAECHUE
BEKTOPOB, IPUMEHEHNE ISl HAXOKICHUS JJIMH U YIJIOB.

JlekapTOBBI KOOPJAUHATHI HA IIJIOCKOCTH. Y PaBHEHUS IPSAMOU U OKPY>KHOCTH B
KOOpAMHATaX, MEePECeUYECHUE OKPYKHOCTEM M MNpsIMbIX. MeToa KOOpAMHAT U €ro
IIPUMEHEHHUE.

[IpaBriibHBIE MHOTOYTOJIBHUKH. JlJTMHA OKpy)HOCTH. [ pagycHas u paguanHas
Mepa yIJjla, BBIUMCICHHE JUIMH Iyr OKpykHOcTeu. [lmomane kpyra, cekropa,
CErMeHTa.

JIBUKEHUsl TUIOCKOCTM M BHYTPEHHHE CHUMMETpUU Guryp (s1emMeHTapHbIe
npeactasienus). [Tapannensubiit nepenoc. [loBopor.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA TIPOI'PAMMDBI
YYEBHOI'O KYPCA «(I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIuuHOCTHBIE pe3yabTaThl OCBOCHHUS MPOTrpaMMbl  ydyeOHOro Kypca
«I"eoMeTpus» XapaKTepU3yrTC:

1) naTrpuoTHYEeCKOE BOCIIMTAHME:

NPOSIBIECHUEM MHTEpeca K TMPOUNUIOMY U HACTOSUIEMY POCCUHCKOM
MaTeMaTUKH, 1IEHHOCTHBIM  OTHOIIEHHWEM K  JIOCTHXKEHUSIM  POCCUMCKUX
MAaTEMATUKOB U POCCHUMCKOM MATEMATUYECKOM IIKOJIbI, K HMCIIOJIb30BAHUIO ITUX
JTOCTIDKCHUN B IPYTUX HAyKaX U MPUKIAAHBIX cepax;

2) rpa:kIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITTOJIHEHHIO O0S3aHHOCTEH IPaKJaHWHA U PEau3aliK €ro
npaB, TMPEJACTABICHUEM O MaTeMaTHYECKUX OCHOBaX (PYyHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SABICHUH, MPOIEAYP TPakIaHCKOTO 00IIecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K 0OCYX ACHUIO 3TUUECKHUX MPOOJIeM, CBI3aHHBIX
C MPaKTUYECKHUM IPUMEHEHUEM JIOCTMKEHHM HAyKH, OCO3HAaHHUEM BaKHOCTHU
MOPaJIbHO-3TUYECKUX IPUHIUIIOB B IESITENBHOCTH YUEHOTO;

3) TpyaoBOE BOCIIMTAHUE:

YCTAHOBKOII Ha aKTMBHOE Yy4YacTU€ B PEIICHUUM NPAKTUUECKUX 3a]a4
MaTeMaTU4eCKOW HaIpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMaTHYE€CKOTO
o0pa3oBaHMsl HAa MPOTSHKEHUHM BCEH KU3HU JIA YCHEHIHOW MpOQecCHOHATBHON
NEATeIbHOCT W Pa3BUTHEM HEOOXOIUMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHUEM UHIUBUIYATHHON TPACKTOPUU 00pa30BaHUS U )KU3HEHHBIX TIJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MMOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCTIUTAHHE:

CHOCOOHOCTBIO K OMOILIMOHAJBHOMY U  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTU4eCKUX OOBEKTOB, 3ajlau, PEIICHUN, PacCyX ICHUU, YMEHHUIO BUIETh
MAaTeMaTH4YE€CKUE 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 NO3HAHUS:

OpHEHTauuel B JEATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAayYHBIX
IPEICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKa, IPUPOAbI U
o011lecTBa, MOHMMAHHWEM MATEeMaTUYECKOM HayKu Kak c@epbl 4YeloBeUYeCKOn
JEATEeIbHOCTH, ATANoOB €€ Pa3BUTHUS U 3HAYMMOCTH JJISI Pa3BUTHUS IUBWIM3ALINH,
OBJIQJICHUEM SI3BIKOM MAaT€MaTHUKH U MAaTeMaTUYECKOW KyJIbTYypOW KakK CpPEeACTBOM
MO3HAHUS MHpPA, OBJAJECHHUEM MPOCTEUIINMHU HAaBBIKAMU HCCIIEIOBATEIbCKON
JEATENbHOCTH;



6) ¢usuyeckoe BocnmuTaHHe, (POPMHPOBAHHE KYJIbTYPHI 3A0POBbS H
IMOLMOHAJIBHOIO 0/1arONOTyYHUs:

TOTOBHOCTBIO IPHUMEHATh MAaTEMaTUYECKUE 3HAHUS B MHTEPECAaX CBOETO
3I0pOBbsl,  BEJEHUS  3J0pOBOro  oOpa3a JKU3HM  (370pOBOE  IHUTAHUE,
cOQJIaHCUPOBAHHBIN pEXUM 3aHATHUH M OTAbIXa, peryjsipHas (Qusnveckas
aKTUBHOCTH ), CHOPMUPOBAHHOCTHIO HaBbIKA pe(hICKCUH, MPU3HAHUEM CBOETO IpaBa
Ha OHIMOKY U TaKOTo e MpaBa JPyroro 4eJoBeKa;

7) 3K0JI0THYeCKO€e BOCTIUTAHME:

OpHMEHTAlMEN HAa IPUMEHEHUE MAaTEMATUYECKUX 3HAHUM JJIs pELIEHNs 3a7a4 B
00J1aCTH COXPAHHOCTH OKPY’KaIOILIEH Cpeibl, INIAHUPOBAHUS NOCTYIIKOB U OLICHKU
UX BO3MOJKHBIX MOCIIEACTBHUM AJIsi OKPY’KaIOLIeH cpe/bl, OCO3HAHUEM IJI00aIbHOTO
XapakTepa 3KOJOTHYECKUX MPOo0JIeM U MyTel UX pelieHus;

8) ajanTanus K M3MEHAIOWUMCH YCJIOBHAM COLUMAJIbHON U NMPUPOIHOU
cpeabl:

TOTOBHOCTBIO K JEHUCTBHUSM B YCJIOBHUSAX HEOINPEACIEHHOCTH, ITOBBILICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH 4€pe3 NMPAKTUYECKYIO IEATEIIbHOCT, B TOM YMCIIE
YMEHHME YUWUThCA y OPYIHX JIOJEH, NpuoOpeTaTb B COBMECTHOW JESITENbHOCTH
HOBBIE 3HAHUS, HABBIKU U KOMIIETEHIIMHU U3 OIBITA IPYTHX;

HEOOXOAMMOCThIO B  (OPMUPOBAHMM HOBBIX 3HAHMM, B TOM YHCIE
(opMyIMpPOBATH UAEH, IOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSAX, B TOM YHUCIE
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIMUTHl COOCTBEHHBIX 3HAHUM U
KOMIIETEHTHOCTEM, INIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CUTYyalUlO, BOCHPUHHUMATH
CTPECCOBYIO CHUTYyallMI0 KakK BBI30B, TPEOYIOUIMI KOHTpPMEp, KOPPEKTHUPOBATH
OpPUHUMAaeMble pPELIeHUs U JAEUCTBUA, (OPMYJIUPOBATH M OLICHUBATh PUCKH U
HOCEeACTBUSL, (HOPMUPOBATH OIBIT.

METAIIPEIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHbIC YHUBEpPCaIbHbIE y4eOHbIe 1eiCTBUA

ba3oBble JJornyeckue NeicTBUA:

e BBIBIIATh U XapaKTEPHU30BATh CYIIECTBEHHbIC MPU3HAKK MaTeMaTHYECKUX
00BEKTOB, TOHATHHA, OTHONIICHWH MEXIYy IOHATUIMH, (OPMYIHPOBATH
OTpeNeNeHUs]  TOHSTHH, YCTAaHABIWBATh  CYIICCTBEHHBI  TpHU3HAK
KiaccuuKanuu, OCHOBaHUS Uis OOOOIIEHHS W CpaBHEHUS, KPUTEPUU
IPOBOJIMMOTO aHAIH3a;

e BOCIPUHUMATH, (QOPMYIHPOBATH MW  MPeoOpPa3OBBHIBATH  CYKICHHUS:
yTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIE, YaCTHBIE W OOIIHeE,
YCIIOBHEIE;



BBISIBJISITh ~ MaTeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
OpOTUBOpEUMsl B (akTax, JaHHBIX, HAOJIOJEHUSAX U YTBEPKIACHUSIX,
npeuIaraTb KpUTEPUH [ BBISBICHUS! 3aKOHOMEPHOCTEN U IPOTUBOPEUNIA;
JeNaTh BBIBOJBI C MCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
UHAYKTUBHBIX YMO3aKIIIOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUU;

pa3duparh 10Ka3aTeabCTBA MaTEMAaTHUYECKUX YTBEP)KICHUH (IpsIMbIE U OT
IPOTUBHOIO), TPOBOJUTH CaMOCTOSATEIBHO HECIOXKHBIE JOKA3aTeIbCTBA
MaTeMaTUYeCKuX (aKToB, BBICTPAWBATH APryMEHTALMIO, IPUBOJIUTH
IpUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BbIOMpaTh CMOCO0 pemieHus y4eOHOW 3amadu (CpaBHUBATh HECKOJIBKO
BapMAHTOB pEIICHUs, BBIOMpaTh HauboJiee MOAXOAAIMN ¢ y4ETOM
CaMOCTOATEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Ba3oBble ucciiegoBarejbLCcKe 1eHCTBUSA:

UCIIOJIb30BaTh BOMNPOCHI KaK HCCIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHUA,
dopMyIupoBaTh BOMPOCH, (PUKCUPYIOUIHNE MPOTUBOPEUYHE, MpPoOIEeMYy,
CaMOCTOSITENIbHO ~YCTaHABJIMBATh HCKOMOE U JaHHOE, (OpMHpPOBAThH
TUIIOTE3Y, ApTYMEHTHUPOBATh CBOIO MO3ULIMIO, MHEHHUE;

OPOBOJUTh IO CAaMOCTOSTEIBHO COCTABICHHOMY IUIaHY HECIIOXHBIN
AKCIIEPUMEHT, HEOOIBIIIOE HCCIIEJOBAHUE 110 YCTAHOBJIECHUIO OCOOEHHOCTEM
MaTeMaTUYECKOT0 00BbEKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKIY CO00ii;
CaMOCTOATENHFHO (POPMYIHPOBATH 000OIIEHUS W BBIBOJBI 1O pe3yJbTaTaM
OPOBEAEHHOIO HAONIOAECHUS, MCCIENA0BaHUSA, OLEHUBATh JOCTOBEPHOCTb
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IICHMI;

IPOTrHO3UPOBAaTh BO3MOYKHOE pa3BUTHE IPOLECCA, a TaKKE BBIIBUIaTh
IPEIIOJI0KEHUS O €0 Pa3BUTUHU B HOBBIX YCIIOBUSX.

Pabora ¢ unpopmanmeii:

BBISIBJISITH  HEJJOCTATOYHOCTb M H30BITOYHOCTh HH(POpPMAIUU, JaHHBIX,
HEOOXOIMMBIX JJIsl PEIICHUS 3a]auH;

BbIOMpaTh, aHAIM3UPOBATh, CHCTEMATU3UPOBATh U HWHTEPIPETHPOBATH
UHGOPMAIUIO PA3IUYHBIX BUAOB U (GOPM IIPEICTABICHHUS;

BbIOMpaTh (OpMy NPEACTaBICHUA HHPOpPMALMM M WLIIOCTPUPOBAThH
pemiaemMble 3aJayd  CXEMaMH, JMarpaMMmamMu, HWHOM rpaduKod H UX
KOMOWHAIIUSIMU;

OLICHUBATh HAAEKHOCTh HMHMOPMALUK [0 KPUTEPHUSIM, MPENTIOKEHHBIM
yUuTeNEeM WK CPOPMYIUPOBAHHBIM CAMOCTOSTENIBHO.

KoMMyHUKaTHBHBIEC YHHBEpPCAJIbHbIC Y4eOHbIE 1eHCTBHSA:

BOCIIpUHUMATL U q)OpMy.HI/IPOBaTB CYXXKICHUA B COOTBETCTBUU C YCIIOBUAMU
" neJIsIMH1 O6I]_[CHI/I$I, sSICHO, TOYHO, I'PAMOTHO BBIPAKaTb CBOKO TOYKY 3PCHUSA



B YCTHBIX M MHCHbMEHHBIX TEKCTaX, JaBaTh MOSICHEHHUS IO XOJIy pPEIICHUS
3a/1a4yu, KOMMEHTHUPOBATh MOTYyUYCHHBIN Pe3yJIbTaT;

B X0JIe 00CY>XJIEeHHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOU TEMBI,
poO0JIeMBI, PeIIaeMON 3a/au, BHICKAa3bIBaTh UJICH, HAIICJICHHBIC HA MTOUCK
pEIICHMS, COTIOCTABIIATH CBOU CY KJICHHSI C CYKICHUSIMHU JPYTUX YIaCTHUKOB
nyanora, OOHapyKMBaTh pa3jiduvMe W CXOACTBO MO3HUIIMI, B KOPPEKTHOU
dbopme popmyupoBaTh pa3HOTIACHS, CBOU BO3PAKECHUS;

IPEICTABIIATh PE3YIbTAThl PEIICHUS 3a1a4U, YKCIIEPUMEHTA, UCCIIEI0BAHNUS,
IIPOEKTa, CAMOCTOSATEIHFHO BRIOUPATh (POpMAT BBICTYTUICHHS ¢ YIETOM 3a7a4
IIPEe3EHTAIMN U OCOOCHHOCTEH ayIUTOPHUH;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHONW ¥ WHIUBUTyIbHOU
paboTHI IPU PEIICHUH YYEOHBIX MAaTEMAaTHYECKUX 3a]1aY;

OPUHUMATh 1EIb COBMECTHOM NESITEeNIbHOCTH, IUIAHUPOBATH OPTraHU3AIUIO
COBMECTHOM paboThl, pacmnpeneisiTh BHIBI padOT, IOTOBApUBATHCS,
00CyXIaTh MPOIECC U Pe3yabTaT paboThl, 0000MAaTh MHCHUS HECKOJIbKHIX
JIFOJIEH;

y4acTBOBaTh B TIPYNMHOBBIX (opmax paboTel (0OCyXkacHUs, OOMEeH
MHEHHUSMH, MO3TOBBIC IITYPMBI M JPYTHUE), BHITIOIHATH CBOIO YacTh pabOTHI
U KOOPIWHHUPOBATH CBOW JEUCTBHSI C JAPYTUMH WICHAMH KOMAaHJIbI,
OIICHMBATh KAadeCTBO CBOETO BKJaJa B OOIMMHA MPOAYKT TIO KPHUTEPHUSIM,
chOpMyTUPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBHSI.

PeryisiTuBHbIC YHUBepCAJbHbIE YUeOHbIE [1eiiCTBUSA

CaMoopraHn3aunﬂ:

CaMOCTOATENIbHO COCTaBJAThH IJIaH, ajJrOPUTM pEIIeHMs 3a1ayu (WU ero
4acTh), BBIOMpATh CIOCOO peHICHHs ¢ Y4ETOM HMEIOIIMXCS PECYpCcoB U
COOCTBEHHBIX BO3MOYKHOCTEW, apryMEHTHpOBaTb M KOPPEKTHPOBATh
BapUAHTHI PEIICHUN ¢ y4ETOM HOBOM MH(MOPMAIIHUH.

CaMOKOHTpOJIL, 3MOIII/IOHaJILHl>II71 HHTEJJICKT.

BJIaJIETh CIOCOOAMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS ITPoOLiEcca U pe3yJibTaTa
pelIeHs] MaTEMaTUYECKOM 3aauH;

IPEIBUIETH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH [IPU PELICHUH 3a7a4H,
BHOCUTH KOPPEKTUBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATENLCTB,
HaWJEHHBIX OIINOOK, BBISIBJIEHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHUE pe3yjbTaTa J€ATEIbHOCTH MOCTABJICHHON LEJIH U
YCIIOBUSIM, OOBSICHATH NPUUYMHBI JOCTHXKEHUS WIM HEJOCTHXKEHUS IIelu,
HAXOJUTh OIIKOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEJMETHBIE PE3YJIBTATBI



K koniy oOyuenus B 7 KJjacce OOyYaIOMIMICS TOJYYHUT CIETYIOIINE
MIPEIMETHBIE PE3YJIbTATHI:

Pacmo3naBaTh W3ydeHHBIE TeOMETpUYECKHE (UTYpBI, OMPEAeNsATh WX
B3aMMHOE PAaCIOJIOKCHHUE, H300pakaTh TE€OMETPUUYECKHE (HUTYpPBHI, BBIMOIHATH
YEPTEKU 10 YCIOBUIO 3a71auu. I3MepsaTh TMHENHHbIE U YTIIOBbIE BEIMYMHBI. Pemath
3a/1a44 HAa BBIYHMCIICHUE JUIMH OTPE3KOB U BEJIMUMH YIJIOB.

llenate TpyOyr0 OILICHKY JIMHEHHBIX U YTJOBBIX BEJIMYMH MPEIMETOB B
peaIbHON JKHW3HU, Pa3MEpOB NPHUPOAHBIX OOBEKTOB. Paznmuarh pasMepsl ITHX
00BEKTOB IO TOPSJIKY BETUYUHBI.

CTpouTh 4epTEKU K FTEOMETPUUYECKUM 3a/1a4aM.

[lonp30BaThCs NpPU3HAKAMM PABEHCTBA TPEYTOJbHUKOB, HCIOJIb30BAThH
MIPU3HAKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJIbHUKOB MPU PEIICHUU 3aa4.

[IpoBOIUTHE JTOTHYECKUE PACCYXKICHUS C HCIOJIBb30BAHUEM IE€OMETPHUYECKHX
TEOPEM.

[lonp30BaThCs NpPU3HAKAMHM PABEHCTBA MPSAMOYIOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM MEJMAHbI, MTPOBEAEHHOMN K THIIOTEHY3€E MPSIMOYTOJBHOTO TPEYTOJIbHUKA,
B PELLICHUU F€OMETPUYECKUX 3a]1a4.

OnpenensaTe MapawieIbHOCTh MPSIMBIX C TIOMOIIBIO YTIIOB, KOTOPHEIE 00pa3yeT
¢ HUMU cekywad. OnpenensTe NapaiebHOCTh MPSMbBIX C ITOMOUIBIO PABEHCTBA
PACCTOSAHUM OT TOYEK OJHOU MPSAMOM O TOYEK APYTOM MPSIMOU.

Pemiats 3aaumn Ha KJieTyaTol Oymare.

[TpoBOIUTE BRIYMCIICHUS U HAXOUTH YUCIIOBBIC M OYKBEHHBIC 3HAUCHHUS YTJIOB
B F€OMETPUYECKHUX 3a7ayax C HCIOJIb30BAHHUEM CYMMBI YIJIOB TPEYTOJbHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IpPU MEPECECUCHHH JBYX
NapajuieNIbHbIX MPSAMBIX CEKyLlel. Pemars npakTuyecKkue 3a/1adyd Ha HaXO0XKICHUE
YIJIOB.

Bnagetp moHATHEM TEOMETPUUYECKOrO MECTAa TOUYEK. YMETh OIPEICIATh
OMCCEeKTPHCY yIJia U CEPEIUHHBIN NEPIEHAUKYIIAP K OTPE3KY KaK T€OMETPUIECKUE
MeCTa TOYEK.

@opmMynMpPOBaTh OMNPEAECIEHUS] OKPYXKHOCTH M Kpyra, XOpAbl U JIHAMETpa
OKPYKHOCTH, ITOJIb30BATHCS UX CBOMCTBAMHU. Y METh MPUMEHSThH 3TH CBOMCTBA MPH
pelIeHnu 3a1a4.

Brnanerb NoHSTHEM OINKUCAHHOW OKOJIO TPEYTrOJIbHUKA OKPY>KHOCTH, YMETb
HaxoauTh €€ ueHtp. [lonb3oBaTbea (akramMu O TOM, YTO OHMCCEKTPHUCHI YIJIOB
TPEYroJIbHUKA IIEPECEKAIOTCSI B OJHOM TOYKE, M O TOM, YTO CEpPEIUHHBIE
MEPIEHANKYJISPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOUKE.

Bnagerps nonsATHeM KacaTelabHOW K OKPYKHOCTH, MOJIb30BaThCSI TEOPEMOU O
NEPIEHINKYJIIPHOCTH KacaTeJIbHOU U paguyca, IpOBEAEHHOTO K TOUKE KaCaHHUS.



[Tosib30BaTHCS MPOCTEHIIMMHU T€OMETPUUECKUMU HEPABEHCTBAMU, TOHUMATh
UX IPAKTUYECKUN CMBICIL.

[IpoBOANTH OCHOBHBIE T€OMETPUUYECKUE TTOCTPOCHHUS C MIOMOIIBIO LIUPKYJIS U
JINHEWKU.

K xoHiy oOydenuss B 8 kJjacce oOydYarolmuiicsi TMOJYYUT CIICAYIOIIHE
IPEIMETHBIE PE3YJIbTATHI:

Pacnio3HaBaTh OCHOBHBIE BHUJbl YETHIPEXYTOJIBHUKOB, WX 3JIEMEHTHI,
M0JIb30BATHCS UX CBOMCTBAMU IIPU PELIEHUU TEOMETPUUECKUX 3a/1a4.

[TpumeHsATh CBOMCTBAa TOYKHM IMEPECEHYEHHUS MEIHMAaH TPEeyroJibHUKa (LIEHTpa
Macc) B pELICHUH 3a/1a4.

Bnanets nonaTrem cpeaHe JIMHUU TPEYTOJIbHUKA U TPANeUUu, IPUMEHSATh UX
CBOWCTBA IPU PELICHUU I'e€OMETpUYECKUX 3a1ad. [lonp30Barecs Teopemon Parneca
U TEOPEMOM O NPONOPUHOHAIBHBIX OTPE3KaX, NPUMEHATh HUX [JIS PEIICHUs
MPaKTUYECKUX 3a]1aY.

[TpumeHATh NpU3HAKK MOA00US TPEYTOJIbHUKOB B PEIIEHUH T€OMETPUUECKUX
3azay.

[Tonb3oBaThcsi Teopemoir [ludaropa pns pemieHUs TEOMETPUYECKUX U
npakTudyeckux 3aaad. CTpOUTh MaTEMAaTUUYECKYIO MOJIENb B MPAKTUYECKUX 3a]a4ax,
CaMOCTOSATEIbHO JIeJIaTh YePTEK U HAXOJUTh COOTBETCTBYIOIIHE JITTUHBI.

Brnagetp nDOHATHSAMU CHHYyCA, KOCHMHYyCa M TaHI€HCAa OCTPOro yria
NPSIMOYTOJILHOTO TpeyroiabHUKa. [101630BaThCsl STUMH MOHATUSIMU JJI PEIICHUS
MPAaKTUYECKUX 3a/1a4.

Boruncnsath (pa3auyHbIMU CIOCOOAMM) TUJIOINIA/Ib TPEYTOJIbHUKA U TLIOIIAIN
MHOTOYTOJIBHBIX  (uryp (monb3ysch, TA€ HEOOXOJUMO, KAJIbKYJISITOPOM).
[IpuMEHSTh OTyYEHHbIE YMEHHUS B TPAKTUUECKUX 33/1a4ax.

Brnanerb NOHATHUAMM BIHMCAHHOTO U LIEHTPAJIBHOIO Yrja, HUCIOJIb30BaTh
TEOPEMBI O BIMCAHHBIX yTiaxX, yriax Mexay XopAaMH (CEKyIIMMH) U Y€ MEXIY
KacaTeJIbHOM U XOPJIOU MPU PELIEHUHA NT€OMETPUYECKUX 3a1a4.

Biagete moHATHEM ONMMCAHHOTO YETBIPEXYTOJIbHHKA, MPUMEHSATH CBOMICTBA
ONMCAHHOTO YEThIPEXYTOIBHUKA [IPU PELLICHUN 3a/1a4.

[IpuMEHATh NONYyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEMaTHYECKHE
MOJIENN JIJIs 3a/1a4 peajbHOM KM3HU U MPOBOAUTH COOTBETCTBYIOIINE BBIUUCICHUS
C TpUMEHEHUEM MOoAOOUS MU TPUTOHOMETPUM (MOJB3YACh, A€ HEO0OXOIUMO,
KAJIbKYJISITOPOM).

K xkonmy oOyuenus B 9 kiacce OOydYarOMIMICS TONYYHT CIETYIOIIHNE
IIPEAMETHBIE PE3YIbTATHI:

3HaThb TPUTOHOMETPUYECKHE (YHKIMU OCTPHIX YIJOB, HAXOIUTh C HUX
NOMOILBIO PA3JINYHBbIE 3JEMEHTHl MPAMOYTOJIBHOIO TPEYTOJIbHUKA («pelIeHue



IPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTh (C MOMOIIBIO KAJIBKYJIATOPA) JJIHMHBI
Y YIJIBI JIIs1 HETaOJIMYHBIX 3HAUCHUH.

[Tonp30Batkest hopMynamMu MPUBEAEHUS U OCHOBHBIM TPUTOHOMETPUUECKUM
TOXJIECTBOM Il HAXOXKJIECHHUSI COOTHOIICHHM MEXAYy TPUTOHOMETPUUYECKUMU
BEJTMYMHAMM.

Hcrnonb30BaTh TEOPEMBI CUHYCOB U KOCHHYCOB JUJISl HAXOKICHHS Pa3IMYHbIX
3JIEMEHTOB TPEYroJIbHUKA («PEUIeHHE TPEYroJbHUKOBY»), MPUMEHATh HUX IpU
pELIEHNN T€OMETPUUYECKUX 3a/1a4.

BnageTts noHsATUSAMU peoOpa3oBaHus MOA00HS, COOTBETCTBEHHBIX 3JIEMEHTOB
nono0ubix ¢uryp. Ilonp3oBaThest cBOWCTBaMU MOA00MS MPOU3BOIBHBIX (QUTYD,
YMEThb BBIYUCIATH JUIMHBI M HAaXOAWUThb YIJbl y NMOJM0OHBIX ¢(uryp. Ilpumensars
CBOMcTBa MONOOMsS B MPAKTUYECKUX 3aJadyax. YMEThb MNPUBOAMUTH MPUMEPHI
N0JIOOHBIX (PUTYP B OKPY’KAIOILIEM MUPE.

[Tonb30BaThCS TEOpEMAMU O MPOU3BEIECHUH OTPE3KOB XOPJ, O IPOU3BEACHUU
OTPE3KOB CEKYLIUX, O KBAJIpaTe KacaTeIbHOM.

[Tonb30BaThCS BEKTOpAMH, TMOHUMATh MX T€OMETPUUYECKHH M (U3HYECKUI
CMBICJI, NPUMEHATh UX B PEUIEHMM TIEeOMETPUYECKMX U (U3MUECKHUX 3aj]ad.
[TpuMeHsTh CKaIIpHOE MPOU3BEICHUE BEKTOPOB ISl HAXOXKJACHUS JJIMH U YTJIOB.

[Tosib30BaTHCS METOIOM KOOPAUHAT Ha MIIOCKOCTH, MPUMEHSTh €r0 B pEICHU!
F€OMETPUYECKUX U MPAKTUYECKUX 3a]au.

Bnagers mOHATHSAMM NPAaBUJIBHOTO MHOTOYTOJIBHUKA, JJIUHBI OKPY>KHOCTH,
JUIMHBI AYTHM OKPYXHOCTH U pajMaHHOM Mephl yIJla, YMETh BBIUMCIATH IUIOLIA/b
Kpyra u ero yacteil. [[puMeHsTh moJydeHHbIE YMEHUS B IPAKTUYECKUX 3aadax.

Haxomute ocu (WM HEHTPHI) CUMMETPUH (DUTYp, TPUMEHSTH IBUKCHHUS
IUIOCKOCTH B IMPOCTEMUIINX CITyYasix.

[TpuMeHATh MOJTyuYeHHbIE 3HAHUSA HA MPAKTUKE — CTPOUTH MaTEeMaTHUECKUe
MOJIENH JIJIS 33]1a4 peajbHON KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS
C NpPUMEHEHUEM NO0J00MS U TPUTOHOMETPUYECKUX (YHKUMMA (MONB3YysSCh, TIE
HEO0OXO0JIUMO, KAIbKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC

Ne i/

HaumeHoBaHMe pa3ieioB U TeM
NporpamMmsl

[Ipocreiime reomeTpruueckue GUryps 1
UX CBOMCTBA. MI3MepeHne reomeTpuuecKkux
BEJINYUH

TpeyrosbHUKN

[TapannenbHble IpsMble, CyMMa YIJIOB
TPEYroJIbHUKA

OkpyXHOCTb U KpyT. ['eomeTpruueckue
MTOCTPOCHHUS

[ToBTOpeHmE, 0000IIEHNE 3HAHUI

OBIIEE KOJIMYECTBO YACOB 10
[TPOTPAMME

KoaunuecTBo yacoB

Bcero

14

22

14

14

68

KonTpoabHbie
padoThI

IIpakTnyeckue
padoTbI

DJIEeKTPOHHbIE
(uudpossbie)
oOpa3oBaTe/ibHbIE

pecypchl

bubmmorexa [JOK
https://m.edsoo.ru/7f415¢e2e

bubmmorexa [JOK
https://m.edsoo.ru/7f415¢e2e

but6mmoreka [JOK
https://m.edsoo.ru/7f415¢e2e

bu6mmoreka [IOK
https://m.edsoo.ru/7f415e2¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f415e2e




8 KVIACC

Ne i/

HaumeHoBaHMe pa3/ie/ioB U TeM
MPOrpamMMbl

YeTeIpEXyroIbHUKU

Teopema daneca u TeopeMa o
IPOMOPLHUOHATBHBIX OTPE3Kax, MOJ00HBIE
TPEYTOJIbBHUKN

ITnomane. Haxoxnenue miromanei
TPEYrOoJbHUKOB ¥ MHOTOYTOJIBHBIX (DUTYD.
[Tnomanu monoOHBIX Guryp

Teopema ITudaropa u Havana
TPUTOHOMETPUHU

VY1l B OKpy>KHOCTH. BriicanHsle n
OTHMCAHHBIC YEThIPEXYTOIbHUKH.
KacarenbHble K okpyxHOCTH. Kacanue
OKPYXHOCTEU

[ToBTOpeHue, 0000IICHNE 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

KoaunuyecTBO 4acoB

Bcero

12

15

14

10

13

68

KoHTpoabHbIe
padoThl

IpakTnyeckue
padoThbI

DJIEeKTPOHHBIE
(uugposbIe)
o0pa3oBaTe/ibHbIE

pecypchl

bubmuoreka [JOK
https://m.edsoo.ru/7f417¢18

bubmuoreka [JOK
https://m.edsoo.ru/71f417¢18

bu6mmoreka [IOK
https://m.edsoo.ru/71f417¢18

bu6mmoreka [IOK
https://m.edsoo.ru/7f417¢18

bu6mmoreka [JOK
https://m.edsoo.ru/7f417¢18

bu6mmoreka [JOK
https://m.edsoo.ru/7f417¢18




9 KVIACC

Ne i/

HaumeHoBaHue pa3ieioB U TeM
MPOrpaMMbl

Tpuronomerpus. Teopembl KOCUHYCOB U
CUHYCOB. Pelienne TpeyroiabHUKOB

[IpeobpazoBanue momodus. Merpuyeckue
COOTHOIIICHUSI B OKPYKHOCTH

Bekrtopsl

JlekapToBbI KOOPIMHATHI HA TUIOCKOCTH

[IpaBunbHBIE MHOTOYTOTBHUKY. J[JTMHA
OKPY’KHOCTH U TUIOLIaJb KPyTa.
Braucnenne mionianen

JIBHKEeHUS TIOCKOCTH

[ToBTOpenue, o6o0IIEHKE,
cUCTEMaTU3allis 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

KoanuecTBo 4acoB

Bcero

16

10

12

68

KonTpoabHbie
padoThbI

IIpakTnyeckue
padoThI

DJIEeKTPOHHBIE
(uudpossbie)
o0pa3oBaTejibHbIE

pecypchl

but6mmoreka [JOK
https://m.edsoo.ru/7f41al2c

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

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

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

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

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

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







IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC

Ne
n/n

o 3 N W

10

11

Tema ypoka

[Ipocreitmme reomeTpudecKue
00BEKTHI

MHOroyrojapHHK, JOMaHas
CMexxHbIE U BEPTUKAJIBHBIC YTJIIbI

CMeXHbBIE U BCPTUKAJIBHBIC YTJIbI

CMeKHBIE U BEPTUKAJIBHBIE YTIJIbI
CMeKHBIE U BEPTHKAJIBHBIC YIJIbI
CMeKHBIE U BEPTUKAJIBHBIE YTIJIbI
CMeKHBIE U BEPTUKAJIBHBIE YIJIbI

W3mepenue IMHENHBIX U YIJIOBBIX
BEJINYUH, BBIUNCIICHUE OTPE3KOB U
yIJIOB

W3mepeHue JIMHEUHBIX U YIJIOBBIX
BEJIMYUH, BBIUUCIIEHUE OTPE3KOB U
YTIIOB

N3MepeHne IMHENHBIX U YTIOBBIX
BEJIMYMH, BBIYUCIICHHE OTPE3KOB U
yIJIOB

KoaunuecTBo yacoB

Bcero

—_—

KonTposabHbie
padoTbI

IIpakTuyeckue
padoThI

Jlara
U3ydeHmust

DJIEeKTPOHHbIE
nugposbie
oOpa3oBaTe/ibHbIE

pecypchbl

bubnuorexa [JOK
https://m.eds00.ru/8866b724

but6moreka [IOK
https://m.eds00.ru/8866¢cbba

bubmuorexa [JOK
https://m.eds00.ru/8866¢5¢c0

bubmuorexa [JOK
https://m.edsoo.ru/8866¢7be

bubmmorexa [JOK
https://m.edsoo.ru/8866¢3ea




12

13

14

15

16

17

18

19

20

21

22

N3MepeHne TMHERHBIX U YTIOBBIX
BEJIMYMH, BRIYUCIIEHUE OTPE3KOB U

yTJIOB
[lepumeTp u momans Guryp,
COCTaBJICHHBIX W3
IpSIMOYTOJILHUKOB

[epumeTp u momans Guryp,
COCTaBJICHHBIX U3
PSIMOYTOJIBHUKOB

[TonsiTHe 0 paBHBIX
TPEYTOJbHUKAX M EPBUYHBIC
NPEJICTaBICHUS O PaBHBIX
¢durypax

Tpu npusHaka paBeHCTBa
TPEYTOJIBHUKOB

Tpu npr3Haka paBeHCTBa
TPEYrOJIbHUKOB

Tpu npusHaka paBeHCTBA
TPEYTOJIbHUKOB

Tpu npusHaka paBeHCTBa
TPEYroJbHUKOB

Tpu npu3Haka paBeHCTBA
TPEYrOJIbHUKOB

Tpu npusHaka paBeHCTBa
TPEYTOJIbHUKOB

[Ipr3Haku paBeHCTBA

MMPAMOYTOJIBHBIX TPCYTOJIbBHUKOB

bu6mmoreka [IOK
https://m.eds00.ru/8866¢e80

but6mmoreka [IOK
https://m.edsoo.ru/8866d1fa

bubnunoreka [IOK
https://m.edsoo.ru/8866d34e

bubnuorexa [JOK
https://m.edso00.ru/8866¢e01e

bubnuorexa [JOK
https://m.eds00.ru/8866e88¢




23

24

25

26

27

28

29

30

31

32
33

34

35

36

[Ipr3Haku paBeHCTBA
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB

CBOJiCTBO MeTUaHBI
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
IIPOBENEHHON K TUIIOTEHY3€

CBOJCTBO MeINaHBI
IIPSIMOYT'OJIBHOT'O TPEYTOJIbHUKA,
IIPOBEAEHHON K TUIIOTEHY3€

PaBHOGenpeHHbBIC U
PaBHOCTOPOHHHUE TPEYTOIbHUKH

[Ipu3Haku u cBOMCTBA
PaBHOOEIPEHHOr0 TPEYTOJIbHUKA

IIpu3Haku u cBOMCTBA
paBHOOEIPEHHOTO TPEYTOJILHUKA

[Ipr3Haku u cBOMCTBA
paBHOOEAPEHHOTO TPEYTOIbHUKA

HepagenctBa B reomerpun
HepasenctBa B reomerpuu

HepasenctBa B reomerpuu
HepaBeHcTtBa B reomerpuu
[IpsAMOYTOIBHBIN TPEYTOIBHUK C
yraom B 30°

[IpsIMOYTONBHBIN TPEYTOJIBHUK C
yriiom B 30°

KonTtpomnsHas pabota o teme
"TpeyroabHUKH"

bubnunoreka [IOK
https://m.edsoo.ru/8866e9¢ec

but6mmoreka [IOK
https://m.edsoo.ru/8866d6fa

bubnunoreka [IOK
https://m.edso0.ru/8866d880

bubmuorexa [JOK
https://m.eds00.ru/8866d880

bu6moreka [JOK
https://m.edso0.ru/8866e26¢

bubnuorexa [JOK
https://m.edsoo.ru/8866e3a2

bubmuorexa [JOK
https://m.edsoo.ru/8866eb22

bubnunoreka [IOK
https://m.edsoo.ru/8866ecbc




37

38

39

40

41

42

43

[TapannensHbIe pSIMBIC, UX
CBOMCTBA

[LaTeiit noctynar EBkinaa

Hakpect nexanue,
COOTBETCTBEHHELIE U
OJIHOCTOPOHHUE YTJIbI,
o0Opa3oBaHHBIC TIPU TIEPECCUCHUN
NapaJUICIbHBIX MIPSAMBIX CEKYILEH

Hakpect nexamue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIBI,
00pa3oBaHHbBIE IPH NTEPECCUCHUN
NapajuIeIbHBIX NPSAMBIX CEKyIIEeH

Hakpect nexamue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTIIbI,
00pa3oBaHHbBIE TPH NTEPECCUCHUN
NapaJUIEIbHBIX MPSAMBIX CEKYILEH

Hakpect nexamue,
COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTIIbI,
00pa3oBaHHbBIE PH NTEPECCUCHUN
NapaJUICIbHBIX MPSAMBIX CEKYIEH

Hakpect nexamue,
COOTBETCTBEHHBIE U
OJHOCTOPOHHUE YTIIbI,
00pa3oBaHHbBIC TPH NTEPECCUCHUN
NapaJUIECIIBbHBIX MPSAMBIX CEKYIEeH

bu6moreka [JOK
https://m.edsoo.ru/8866ef64

but6mmoreka [IOK
https://m.eds00.ru/8866{086

but6mmoreka [IOK
https://m.eds00.ru/8866{3b0




44

45

46

47

48

49

50

51

52

53
54

55

56

[Ipr3Hak napamienbHOCTH
IPSIMBIX YEPE3 PABEHCTBO
pPacCTOSHUM OT TOUYEK OJHOU
MPSIMOU 10 BTOPOM NIPSAMOU
[Ipu3Hak napajsenbHOCTH
IPSIMBIX YEPE3 PABEHCTBO
pacCcTOsIHUM OT TOYEK OJAHOU
MPSIMOU 10 BTOPOM NIPSAMOU

CymMma yriioB TpeyrojabHHUKa
CymMma yriioB TpeyrojabHHUKa

BHeniHue yriel TpeyroyibHUKa

BHeniHue yriel TpeyroyibHUKa

KonTtponsHas padota o teme
"[lapanienbHble MpsIMbIE, CyMMa
YIJIOB TPEYrojibHUKA"

OKpyX HOCTb, XOPJIbl U TUAMETP,
HUX CBOICTBa

KacarenbHas kK OKpy>XKHOCTH

OKpy’KHOCTb, BIIUCAHHAS B yIoJl
OKpy>KHOCTb, BIIUCAHHAs B yroJl
[Tonstue o 'MT, npumenenue B
3aja4ax
[Tonsarue o 'MT, npumenenue B
3aJa4ax

bu6moreka [JOK
https://m.edso00.ru/88661630
bu6moreka [JOK
https://m.edsoo.ru/886618ba

but6mmoreka [IOK
https://m.edsoo.ru/8866fasSe

bubmunoreka [IOK
https://m.edsoo.ru/8866fe6e

bubnuorexa [IOK
https://m.eds00.ru/88670800

but6mmoreka [IOK
https://m.eds00.ru/88670e9a

but6mmoreka [IOK
https://m.eds00.ru/8867013¢

bu6moreka [JOK
https://m.edso0.ru/88670508




57

58

59

60

61

62

63

64

65

66

67

buccekTpuca u cepeIMHHbBIN
NEPIIEHIUKY AP KaK
reOMETPHUECKHE MECTa TOUEK
OKpy>KHOCTb, OIIMICAHHASI OKOJIO
TpEeyroJbHUKa

OKpy’KHOCTb, OIICAHHAsL OKOJIO
TPEYTOJIbHUKA

OKpy’KHOCTb, BIUCAHHAs B
TPEYTroJIbHUK

OKpy»XHOCTh, BIUCAHHAs B
TPEYTOJIbHUK

[Ipocreiimme 3agaun Ha
MIOCTPOECHUE

[Ipocreiimue 3a7aun Ha
MOCTPOEHUE

KonTtponsHas padota o teme
"OKpy>KHOCTb U KpYT.
I'eomerpuueckue nocrpoenus”

[ToBTropenue u o6o0IIEHNE
3HAaHUW OCHOBHBIX MOHITHN U
METOJIOB Kypca 7 Kiacca

Hrorosast KOHTpOJIbHAS paboTa

[ToBTOpeHue u 06061IeHNE
3HAHUN OCHOBHBIX IIOHSITHU U
METOJOB Kypca 7 Kiacca

bubnunoreka [IOK
https://m.edsoo.ru/88670a62

bu6moreka [JOK
https://m.edsoo.ru/8867103¢

but6mmoreka [IOK
https://m.eds00.ru/88671188

bu6moreka [JOK
https://m.edsoo.ru/886712d2

bubnunoreka [IOK
https://m.edsoo.ru/88671462

bubmuorexa [JOK
https://m.eds00.ru/886715b6

bubnuorexa [JOK
https://m.eds00.ru/886716ec




[ToBTOpEeHHE 1 0000IIEHNE

. . bubnuoreka [JOK
68 3HAHUI OCHOBHEIX IMOHIATUU U 1

https://m.edso0.ru/886719bc

METO/0B Kypca 7 Kjacca

OBIIEE KOJIMYECTBO YACOB 10

[NPOTPAMME 68 4 0



8 KVIACC

Ne
/o

Tema ypoka

[Tapannenorpamm, ero Npu3HaKku U
CBOWCTBA

[Tapannenorpamm, ero mpu3HaKu 1
CBOMCTBA

[Tapannenorpamm, ero Npu3HaKku 1
CBOWCTBA

YacTtHele cayuan
napajuieIorpaMmMoB
(IpsAIMOYTOJIBHUK, pOMO, KBaJIpar),
UX IPU3HAKU U CBOKCTBA

YacTtHele cayuan
napajuIeIorpaMMoB
(IpsIMOYTOJIBHUK, pOMO, KBaJIpar),
UX IPU3HAKH U CBOKCTBA
YacTHble caydyan
[apajuIeIorpaMMoB
(mIpsAMOYTONFHUK, pOMO, KBaparT),
UX IPU3HAKK U CBOKCTBA

Tpaneuus

PaBHOOOKAs 1 IPSIMOYTOJIbHAS
Tpanenuu

KoanuyecTBo 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTnyeckue
padoThbI

Jlara
U3ydeHus

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

but6mmoreka [IOK
https://m.edso00.ru/88671af2

bu6moreka [JOK
https://m.edsoo.ru/88671cal

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

bubmuorexa [JOK
https://m.edso00.ru/88671dea

but6mmoreka [IOK
https://m.eds00.ru/88671120

but6moreka [IOK
https://m.edsoo.ru/8867209¢

but6mmoreka [IOK
https://m.eds00.ru/88672358

bu6moreka [JOK
https://m.edsoo.ru/8867252¢




10

11

12

13

14

15

16

17

18

19

20

21

22

PaBHOOOKAs 1 IPSIMOYTOJIbHAS
Tpaneuuu

Merona yaBoeHUsT METUaHbI

[enTpanbHas cuMMETpUs

KonTponbHas pabota no teme
"HeThIpEXyrobHUKH"

Teopema daneca u TeopeMa o
MMPOMNMOPHUOHATIBHBIX OTPE3KaX

Cpenusis TUHUSL TPEYTOJIbHUKA
Cpenusis TUHUS TPEYTOJIbHUKA
Tpaneuus, e€ cpeausst JIUHUSA
Tpamneuus, e€ cpeaHsist TUHUS
[IponopiimoHanbHbIE OTPE3KU
[TponoplinoHanbHbBIE OTPE3KU
LlenTp Macc B TpEyroJibHUKE

[TogoGHBIE TPEYTONBHUKH

Tpu npuzHaka nogoous
TPEYroJIbHUKOB

bu6moreka [JOK
https://m.edsoo.ru/88672858

bubnunoreka [IOK
https://m.edsoo.ru/88672b14
bubmoreka [JOK
https://m.edsoo.ru/88672b14
bubnunoreka [IOK
https://m.edsoo.ru/88672c9a
bubnuorexa [IOK
https://m.edsoo.ru/8867337a

bubnuorexa [JOK
https://m.eds00.ru/88672¢e0c

bubnuorexa [JOK
https://m.edsoo.ru/88672138

bubnunoreka [IOK
https://m.edsoo.ru/88672358

bubnunoreka [IOK
https://m.edso00.ru/88673064
bu6moreka [JOK
https://m.edsoo.ru/88673794

but6mmoreka [IOK
https://m.edsoo.ru/88673794

but6mmoreka [IOK
https://m.edsoo.ru/886738fc

bubnuorexa [JOK
https://m.edso00.ru/88673a78

but6mmoreka [IOK
https://m.edso0.ru/88673bae




23

24

25

26

27

28

29

30

31

32

33

34

35

36
37

Tpu npuszHaka mogo0Ous
TPEYTOJIILHUKOB

Tpu npuzHaka nogoous
TPEYTOJIILHUKOB

Tpu npuzHaka nogoous
TPEYTOJILHUKOB

[Ipumenenue nmogo0us npu
pEIICHUH MPAaKTUIECKHUX 3a/1a9

Konrponbnas padora no Teme
"[lonobHbIE TPEYTrONbHUKH"

CBolicTBa miomanaein
reoMeTpuYecKux Quryp

@opMyJIbl IS TUIOIIAIH
TpPEYroJIbHUKA, apajlieorpamma
dopMyIbl ISl TIIOMIAAN
TpPEyroJIbHUKA, MapajijieorpaMma
@opMyIIbl ISl IIOLIAAN
TpEyroJbHUKA, apajierorpamma
@opMyJIbl U1 TUIOIIAIH
TpPEYroJIbHUKA, apajlieorpamma
dopMybl ISl TIIOMIAAN
TpEyroibHUKA, apajieorpaMmma
Brruucienne tiomaaen ciioXKHBIX
buryp

[Tnomann puryp Ha KIeTYaTOM
Oymare

[Tnomaau nogo0HBIX Guryp
[Tnomanu mogoOGHBIX puryp

bu6moreka [JOK
https://m.edsoo.ru/88673d52

bubnuorexa [JOK
https://m.edsoo.ru/8867400¢

bubmuorexa [JOK
https://m.edsoo.ru/8867445a

but6mmoreka [IOK
https://m.edsoo.ru/886745fe

bubnunoreka [IOK
https://m.edso00.ru/88674860

bubmuorexa [JOK
https://m.edsoo.ru/88674a22

but6mmoreka [IOK
https://m.edsoo.ru/88674a22

bubnunoreka [IOK
https://m.edsoo.ru/88675288

bubnuorexa [JOK
https://m.eds00.ru/8867542¢

but6mmoreka [IOK
https://m.edsoo.ru/88674e78

bubnunorexa [IOK
https://m.edsoo.ru/8867473¢




38

39

40

41

42

43

44

45

46

47

48

3aga4yu ¢ TPaKTHYECKUM
cojiepKaHueM
3azauyy ¢ NpaKTUYECKUM
co/iepKaHuEM

Pemrenne 3a1a4 ¢ mOMOIIBIO METOIA

BCIIOMOTATEIILHOU TUTOIIA/IN
KonTtponbhas paboTa mo teme
"ITnomans"

Teopema ITudaropa u e
[IPUMEHECHUE

Teopema [Tudaropa u eé
IIPUMEHEHHE

Teopema Iludaropa u eé
pUMEHEHHE

Teopema ITudaropa u eé
[IPUMEHECHUE

Teopema [Tudaropa u eé
IIPUMEHEHHE

Ornpenenenue
TPUTOHOMETPHUYECKUX (YHKIIUI
OCTPOTO yTJIa MPSIMOYTOJILHOTO
TPEYTOJIbHUKA,
TPUTOHOMETPHUYECCKHE
COOTHOHICHUSA B IPAMOYTOJIBHOM
TpEyroJIbHUKE

OCHOBHOE TPUTOHOMETPUIECKOE
TOXKIECTBO

bu6moreka [JOK
https://m.edsoo.ru/88675558

bubnuorexa [JOK
https://m.edsoo.ru/88675684

but6mmoreka [IOK
https://m.edsoo.ru/88674190

bu6moreka [JOK
https://m.edso00.ru/8867579¢

bubmuorexa [JOK
https://m.edsoo.ru/88675918

but6mmoreka [IOK
https://m.eds00.ru/88675918

bubnunoreka [IOK
https://m.edsoo.ru/88675abc

but6mmoreka [IOK
https://m.edsoo.ru/88675d32

bu6moreka [JOK
https://m.edsoo.ru/88675144




49

50

51

52

53

54

55
56

57

58

59

60

OCHOBHOE TPUTOHOMETPUIECKOE
TOXKIECTBO

OCHOBHOE TPUTOHOMETPUYECKOE
TOKJIECTBO

KonrponsHas pabora no teme
"Teopema Iudaropa u Hauana
TpUrOHOMETpHUH"

BrincanHbIe 1 IEHTpaIbHBIE YIIIBI,
YIoJI MEXKY KacaTeJIbHOW U XOPAOU

Brniucannbie v LIEHTpaIbHBIE YTJIbI,
YIroJI MEXKIY KacaTeJIbHOU U XOPAOU

BrnincaHHbIe 1 IEHTpaIbHBIE YIIIBI,
YIoJl MEXy KacaTeJIbHOU U XOpAOoU

VYriabl MeXAy XOpAaMu U CEKYIIMMU
Vsl MeXIy XOpJaMy U CEKyLIUMU

Brucanubie 1 onmMcaHHBIE
YEeThIPEXYTOJIBHUKH, UX NPU3HAKU U
CBOWCTBA

BHI/ICB.HHBIG " OITMCAHHBIC
YETHIPEXYTONBHUKH, X TIPU3HAKH U
CBOHCTBA

BHI/ICB.HHBIG " OITMCAHHBIC
‘IGTI)IpéXYFOJ'II)HI/IKI/I, nux HpI/IBHaKI/I %1
CBOWCTBA

IIpuMeHeHnEe CBOWCTB BIIMCAHHBIX U
OIMCAHHBIX YETBIPEXYTOJILHUKOB
IIPU PELIEHUN F€OMETPUYECKUX
3a1a4

but6mmoreka [IOK
https://m.edsoo.ru/8al407e8

bu6moreka [JOK
https://m.edsoo.ru/8al415b2

bubnunoreka [IOK
https://m.edsoo.ru/8a141940

but6mmoreka [IOK
https://m.edsoo.ru/8al41b34

bubmoreka [JOK
https://m.edsoo.ru/8a140186

bub6moreka [JOK
https://m.edsoo.ru/8al1416d4

bubmuorexa [JOK
https://m.edsoo.ru/8al1416d4




61

62

63

64

65

66

67

68

[IpruMmeHeHne CBOMCTB BIIMCAHHBIX U
OMMCAHHBIX YETHIPEXYTOIbHUKOB
MIPU PEIICHUU T€OMETPUUECKUX
3a1aq

B3anMHOe pacnonoxeHue 1ByxX
OKpY>KHOCTEH, 001I1e KacaTeJIbHbIe

Kacanue okpyxHocCTEM

Konrponbnas padora no Teme
"VYrisl B OKpy>XHOCTU. Briicanubie
Y ONKMCAaHHBIE YETHIPEXYTOJIbHUKH"

[ToBTOpEHNE OCHOBHBIX MOHATUN U
METOJI0B KypcoB 7 U 8 KJIacCOB,
0000111eH1E 3HAaHUH

IToBTOpEHNE OCHOBHBIX MOHATUN U
METOJO0B KypCOB 7 U 8 KJIacCOB,
000011IEHUE 3HAHUI

HToroBas KOHTpoJIbHAsA paboTa

[ToBTOpEHKE OCHOBHBIX MOHATUN U
METOJIOB KypcOB 7 U 8 KIJIacCOB,
00001116 H1E 3HAHUI

OBIIEE KOJIMYECTBO YACOB 10
[TPOTPAMME

68

bubnunoreka [IOK
https://m.edsoo.ru/8al410a8

bubnunoreka [IOK
https://m.edsoo.ru/8al410a8

bubnunorexa [IOK
https://m.edsoo.ru/8al141c88

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

but6mmoreka [IOK
https://m.edsoo.ru/8al4lefe

but6mmoreka [IOK
https://m.edsoo.ru/8a142368

bu6mmoreka [IOK
https://m.edsoo.ru/8al420ac




9 KVIACC

Ne
/o

10

11

12

Tema ypoka

Onpenenenue
TPUTOHOMETPUUECKHUX (QYHKITUI
yrioB ot 0° 1o 180°

®opmyJibl IPUBEACHUS
TeopeMa KOCMHYCOB
Teopema KocHHYCOB

TeopeMa KocHHYCOB

Teopema cuHyCcOB

Teopema cuHycoB
Teopema cuHycoB

HaxoxeHne yiMH CTOpOH U
BEJINYUH YTJIOB TPEYTOJbHUKOB

Perenne TpeyrosbHUKOB
Pemenne TpeyronbHUKOB

Pemienue TpeyrogbHIUKOB

KoanuecTBo 4acoB

Bcero

KonTpoabHbie
padoThbI

IIpakTnyeckue
padoThI

JlaTa
U3y4eHust

JIEeKTPOHHBIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypchl

bu6mmorexa [JOK
https://m.edsoo.ru/8al424bc

Bbubnuoreka [JOK
https://m.edsoo.ru/8a14336¢

bubmmoreka [JOK
https://m.edsoo.ru/8al42d5e

Bbubnuoreka [JOK
https://m.edsoo.ru/8al42e8a

Bbu6nuoreka [JOK
https://m.edsoo.ru/8a1430b0

bubmmoreka [JOK
https://m.edsoo.ru/8al42ac0
Bbubnuoreka [JOK
https://m.edsoo.ru/8al42ac0

Bbu6nuoreka [JOK
https://m.edsoo.ru/8al42ac0




13

14

15

16

17

18

19

20

21

22

23

Pemenue TPEYTOJIbHUKOB

[IpakTHdeckoe MPUMEHEHUE TEOPEM
CHHYCOB U KOCHHYCOB

[IpakTHueckoe NPUMEHEHHE TEOPEM
CHHYCOB 1 KOCHHYCOB

Konrponsnas pabora o teme
"Pemienune TpeyroapHuKoB"

[TonsiTre o mpeobpazoBaHUU
nonoous

COOTBETCTBEHHBIE DJIEMEHTEI
MO0I00HBIX (pUryp

COOTBETCTBEHHBIE 3JIEMEHTHI
noJ00HBIX HUTyp

Teopema 0 IPOM3BEACHNUHU OTPE3KOB
XOpII, TeOpeMa O MPOU3BEICHUH
OTPE3KOB CEKYIIUX, TEOPEMa O
KBaJ[paTe KacaTelbHOM

Teopema 0 IPOM3BEACHNUHU OTPE3KOB
XOpII, TeOpeMa O MPOU3BEICHUH
OTPE3KOB CEKYIIUX, TEOPEMa O
KBaJ[paTe KacaTelbHOM

Teopema 0 mpoU3BEAECHUN OTPE3KOB
XOpJ, TeOpeMa O MPOU3BEIECHUN
OTPE3KOB CEKYIIHNX, TEOpEMa O
KBaJipaTe KacaTelbHOM

[IpuMeHeHne TeopeM B pELLICHUH
r€OMETPUYECKUX 3a/1a4

bu6mmorexa [IOK
https://m.edsoo.ru/8al42ac0

bu6mmorexa [IOK
https://m.edsoo.ru/8al42c3c

bubmmoreka [JOK
https://m.edsoo.ru/8a14392a

bu6mmorexa [IOK
https://m.edsoo.ru/8al143ab0

Bbu6nuoreka [JOK
https://m.edsoo.ru/8al43de4

bu6mmoreka [JOK
https://m.edsoo.ru/8a14406¢

bu6mmoreka [IOK
https://m.edsoo.ru/8al441a4

bu6mmorexa [IOK
https://m.edsoo.ru/8al442da

Bbubnuoreka [JOK
https://m.edsoo.ru/8a143f06




24

25

26

27

28

29

30

31

32

33

34

[IpumeneHne TeopeM B pelIeHUU
reoMeTpPUUYECKUX 3a7a4

[IpuMeHeHne TeopeM B pPELLICHUH
r€OMETPUYECKUX 3a/1a4

KonrtponsHas pabora o Teme
"[IpeoOpazoBanue mMoA0OUs.
Mertpuueckre COOTHOLIEHUS B
OKpY>KHOCTH"

Omnpenenenne BEKTOPOB.
DU3NYECKUN U TEOMETPUUECKUI
CMBICJI BEKTOPOB

CrnoxeHne 1 BBIUNTaHUE BEKTOPOB,
YMHOEHHE BEKTOPA Ha YUCIIO
CnoskeHue ¥ BEIYUTaHHUE BCKTOPOB,
YMHOXXCHHEC BEKTOpA HAa YUCJIO
CrnosxeHue v BBIYUTAHUE BEKTOPOB,
YMHO)XEHHE BEKTOpa Ha YHCIIO
PasnoxeHne BekTopa 1o 1Bym
HEKOJUIMHEApHBbIM BEKTOpaM

Koopaunatsl BexkTopa

CkansipHO€ TTpOU3BEICHUE
BCKTOPOB, €ro NpUMCHCHHUEC J1JIA
HAXOXXJCHHS JJTMH U YTIIOB
CkansipHoe pou3BeICHUE
BCKTOPOB, €ro NpuMCHCHHUC J1JIA
HaxXOXXIACHUA OJIMH U YIJIOB

bu6mmoreka [IOK
https://m.edsoo.ru/8al443fc

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

bu6mmoreka [IOK
https://m.edsoo.ru/8al1447a8

bu6mmorexa [JOK
https://m.edsoo.ru/8a144960

bu6mmorexa [IOK
https://m.edsoo.ru/8al44a8¢c

bubmmoreka [JOK
https://m.edsoo.ru/8a144d52

Bbu6nuoreka [JOK
https://m.edsoo.ru/8al441tbe

Bbu6nuoreka [JOK
https://m.edsoo.ru/8a14539c¢

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




35

36

37

38

39

40

41

42

43

44

45

46

Pemrenue 3agad ¢ moMoOIIbIO
BEKTOPOB

Pemienue 3aga4d ¢ IIOMOIIBIO
BEKTOpPOB

[IpumeHeHre BEKTOPOB IS
pelieHus 3aaad GusuKu
KonTtponbnas paboTa mo teme
"BekTopsr"

HeKapTOBBI KOOpAWHATHI TOYCK Ha
IIJIOCKOCTH

YpaBHeHHE IPAMON
VYpaBHeHHE IPAMON
YpaBHEHHE OKPYKHOCTHU

KoopauHats! Touek nepeceueHust
OKPY’KHOCTH U IPSAMOii

Meroa KOOpAMHAT NPH PELICHUN
reoMeTpUUYECKUX 3a/a4,
IIPAKTUYECKHX 33134

Meroa KOOpAMHAT IPU PELICHUU
r€OMETPUYECKUX 3a/1a4,
MIPaKTUYECKUX 3a/1a4

Metoa KoopAHHAT MPU PELICHUN
reoMEeTPHUECKUX 3ajiad,
IIPAKTUYECKUX 3a]a4

bu6mmoreka [IOK
https://m.edsoo.ru/8al44c3a

bubmuoreka [JOK
https://m.edsoo.ru/8al1458c4

bu6mmorexa [IOK
https://m.edsoo.ru/8a145b08

bubmuoreka [JOK
https://m.edsoo.ru/8al145c48

bu6mmorexa [JOK
https://m.edsoo.ru/8al4635a

bu6mmorexa [IOK
https://m.edsoo.ru/8a146620




47

48

49

50

51

52

53

54

55

56

57

58

59
60

61

KonTtponbnas paboTa mo teme
" JlekapTOBbI KOOPAMHATHI Ha
MJI0CKOCTH"

HpaBI/IJ'IBHI)Ie MHOI'OYT'OJIbHHUKH,
BBIYHCIICHHUEC UX 3JICMCHTOB

Yucno n. /InuHa OKpy»KHOCTH

Yucno n. /InuHa OKpyKHOCTH
JlnmHa TyTH OKPYKHOCTH

Pannannas mepa yria

[Tnormanp Kpyra, CEKTOpa, CerMEeHTa

[Tnormanp kpyra, CeKTOpa, CerMEeHTa

[Tnomanp kpyra, cekTopa, CerMeHTa

IlonsTue o JABWXKCHUU ITIIIOCKOCTH

[TapannensHbIN IEpEHOC, TIOBOPOT

[TapannensHbIN IEpEHOC, TIOBOPOT

[TapannensHbIN IEpEHOC, TIOBOPOT
[TapannensHbIN IEPEHOC, TOBOPOT

[Ipumenenne nBUXEHUN IpU
pelieHuu 3a1a4y

bu6mmorexa [IOK
https://m.edsoo.ru/8al46e0e

Bbubnuoreka [JOK
https://m.edsoo.ru/8al46fda

bubmuoreka [JOK
https://m.edsoo.ru/8a1472c8

bubmuoreka [JOK
https://m.edsoo.ru/8al4714c

bubmmoreka [JOK
https://m.edsoo.ru/8al4714c

bubmmoreka [JOK
https://m.edsoo.ru/8a147426

Bbubnuoreka [JOK
https://m.edsoo.ru/8a147750

Bbubnuoreka [JOK
https://m.edsoo.ru/8a147750
bu6mmorexa [IOK
https://m.edsoo.ru/8al147c¢82

bub6mmorexa [JOK
https://m.edsoo.ru/8al147f16

bu6mmorexa [IOK
https://m.edsoo.ru/8al147f16

bu6mmorekxa [JOK
https://m.edsoo.ru/8a1480e2
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KontponbHas paboTa mo TeMam

"IIpaBunbHBIE MHOTOYTOJILHUKH.

OxkpyxHOCTb. [[BUKEeHU
mwiockocty"”

[ToBTOpenue, 06001IeHNE,
cUCTeEMaTU3allis 3HaHUI.
N3Mepenne reoMeTpuiaecKnx
BEeTUYMH. TpeyronbHUKN

[ToBTOpenue, 06001IeHNE,
CHCTEMAaTH3aINs 3HAHUH.
[TapannensHbie 1
MEePIEHANKYISIPHBIE TPSIMbIE

[ToBTOpenue, 06001IeHNE,
CHCTEMAaTH3aINs 3HAHUH.
OKpyX HOCTh U KPYT.
['eomeTprueckue mocTpoeHus.
VYTiabl B OKPY>KHOCTH
[ToBTOpenHue, 060061IeHNE,
CHCTEMAaTH3aINis 3HAHUH.
Bnucannslie 1 onyucaHHBIE
OKPY>KHOCTH MHOTOYTOJIbHUKOB

HToroBast KOHTpOJIbHAS paboTa

[ToBTOpenue, 06001IEHNE,
cucTeMaTu3alus 3HaHu!

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

1 bu6mmorexa [IOK
https://m.edsoo.ru/8al148524

! Bbubnuoreka [JOK
https://m.edsoo.ru/8a148650

1

1

1 | Bbu6nuoreka [JOK
https://m.edsoo.ru/8a148920

1
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJIBbHOUN ITPOI'PAMMBI

7 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTarTa

6

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

HpOBepﬂeMble NMpeAMETHBIC PE3YyJIbTAaThl 0CBOCHUS OCHOBHOM
06p33OBaTeJ'II)HOI71 nmporpaMmbl OCHOBHOI'O 001Iero 06p33OBaHI/Iﬂ

I'eometpus

Pacrnio3HaBaTh U3yueHHbIE T€OMETPHUECKUE (PUTYPHI, OTPEACTAT UX
B3aUMHOE pacCIOJIOKEHUE, M300paxkaTh TeOMETPHUUECKUE (PUTYPHI,
BBITIOJIHATE YCPTCIKU IO YCJIIOBUIO 3aaydu. HSMep}ITL JINHEHHBIE U
YTJIOBBIC BEJMYMHBL. Peniate 3aaun Ha BEIYUCIICHHUE UTHH OTPE3KOB

1 BCJIMYHUH YTJIOB

Jenats rpyOyIo OLIEHKY JTMHEHHBIX U YTIIOBBIX BEJIMYMH MPEIMETOB B
peabHOM JKW3HHM, pa3MepoB MPHUPOIAHBIX OOBEKTOB. Paznmmuarth

pa3Mepsl AITHX 00BEKTOB MO MOPSIKY BEIIUIUHBI
CTpouTh UepTekHu K FTEOMETPUUECKUM 3a]a4am

ITonb3oBaTbeA IIPpU3HAKAMU paBeHCTBA TPEYTrOJIbHUKOB,
UCIONB30BaTh  NPU3HAKM M CBOMCTBA  paBHOOEIPEHHBIX

TPCYTOJIbHUKOB IIPpHU PCHICHUHU 3a/1a1

HpOBO,Z[I/ITL JJOTUYCCKHUC pacCyKACHUs C HUCIIOJIB30BaHHUECM

reOMETPUICCKUX TCOPEM

ITonb30BaThCA IpU3HaKaMu paBeHCTBA IPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB, CBOMCTBOM MEAMAaHbI, MPOBEIEHHON K THIIOTEHY3€

MPSIMOYTOJIHOTO TPEYTOJIbHUKA, B PEIICHUU T€OMETPUUECKUX 3a]1a4
OrnpenensTh NapayuieIbHOCTh MPSIMBIX C TOMOILBIO YTJIOB, KOTOPbIE
oOpa3zyeT ¢ HUMH cekymias. OnpenensaTs napamuieIbHOCTh NMPSMBIX €
MMOMOLIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJHOU MPSIMOM 1O TOUEK
JPYTOU MPSIMOi

Pemate 3amaun Ha kieTyaToi Oymare

[IpoBOAUTH BBIUMCICHUS M HAXOJIUTh YHUCIOBbIE U OyKBEHHBIC

3HAYCHUA YIJIOB B T'COMCTPUYUCCKUX 3aJavdaX C€ HCIOJb30BAHUCM



6.10

6.11

6.12

6.13

6.14

6.15

8 KJIACC

Kon
NpoBepPsieMOro
pe3yJabTara

6

6.1

6.2

6.3

CYMMBI YIJIOB TPEYTOJIBHUKOB U MHOTIOYT'OJIBbHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX MpPU NEPECEUEHUM JBYX MapajuIeIbHBIX HPSAMbIX

ceKyIueﬁ. Pematsn MPAKTUYCCKUC 3a/1a91 Ha HAXOKACHUC YTJIOB

Brnanets mNOHATMEM TE€OMETPHUYECKOIO MeECTa TOYEK. YMETh
OTpeNeNsITh OMCCEKTPUCY yIja U CepeAMHHBIA MEPHeHIUKYISAp K

OTPE3Ky KaK reOMETPUICCKHE MECTA TOYCK

@OopMyIUpOBaTh OIPENEICHUS OKPYKHOCTH M Kpyra, XOpIbl M
JuaMeTpa OKpPY)KHOCTH, IIOJIb30BaTbCA HX CBOMCTBAMU. YMETh

MIPUMEHSITh 3TH CBOWCTBA MPU PEIICHUH 33724

Biagers NOHATHEM ONHMCAHHOW OKOJIO TPEYTrOJbHUKA OKPYKHOCTH,
yMeTb HaxoauTh €€ wueHTp. Ilomb3oBarbes (akramMu O TOM, YTO
OMCCEKTPUCHI YIJIOB TPEYTOJIbHUKA NIEPECEKAIOTCSI B OJJHOW TOYKE, U
0 TOM, YTO CE€PEANHHBIC NIEPIICHANKYIIAPHI K CTOPOHAM TPEYTOJIbHUKA

MEPECEKAIOTCA B OJTHOM TOUYKE

BJ'[aI[eTI) MOHATHEM KacaTeabHOM K OKPY’KHOCTH, II0JIb30BATLCA
TEOPEMO O MEepHNeHIUKYJSIPHOCTH KacaTeIbHOM U paauyca,
HpOBGI[éHHOFO K TOYKE€ KaCaHUus

ITonmp30BaThHCH HpOCTefIHIPIMH rCOMCTPUYCCKUMHU HCPABCHCTBAMU,
MMOHUMATh UX MPAKTUYECKUN CMBICI

[IpoBOIUTE OCHOBHBIE T'€OMETPUYECKHE IMOCTPOCHHS C IOMOUIBIO

LUPKYJIS U JINHEUKU

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHUSI OCHOBHOIM
00pa3oBaTeJIbLHON NPOrPaMMbI OCHOBHOT'0 00111er0 00pa3oBaHus

['eomerpus

PacniosnaBaTh OCHOBHEIE BHUbI quI)IpéXYFOJ'IBHI/IKOB, HUX 3JIEMCHTHI,
MOJIb30BaThCS UX CBOMCTBAMU MPHU PEIICHUU T€OMETPUUECKUX 3324
[IpuMeHsITh CBOWCTBA TOYKM IE€pPECEUEHUs] MEAMAH TPEYroJbHUKA
(meHTpa Macc) B pelieHUH 3a1a4

Bragere monsTMEM CpeaHEN JIMHMM TPEyTrOJbHUKA WM TpaICLHH,

NPpUMCHATb HUX CBOlCTBa npu pemceHUMU TeOMCTPHUYCCKUX 3alad.



6.4

6.5

6.6

6.7

6.8

6.9

6.10

9 KUIIACC

Kon
NpoBepsieMoOro
pe3yJjbTarTa

6

6.1

[Tonp3oBaThes Teopemont Paneca U TEOPEMOU O MPONOPLUHUOHAIBHBIX

OTpPE3Kax, MIPUMCHATL UX IJIA PCHICHUSA NPAKTUYCCKUX 3a1a4

[IpuMeHATh MNPHU3HAKK TMOAOOHMS TPEYTOJBHUKOB B  PEIICHUHU

rCOMETPHUYCCKUX 3aaa4d

[Tonp3oBaTbes Teopemoit [udaropa mis pemeHus reoMeTPUIECKUX 1
IpakTHYeCKuX 3anad. CTpouTb MaTEeMaTHYECKyl0 MOJENb B
MPAKTUYECKHX 3a7jauax, CAaMOCTOSITENIbHO JIeJaTh YepTEX U HAXOAUTh

COOTBCTCTBYIOIIUC NJITUHBI

Biagers MOHATHAMH CHHYCA, KOCHHYCa M TaHT€HCAa OCTPOro yria
IIPSAMOYTOJIBHOTO TPEyrojibHUKA. 110J1b30BaThCA 3TUMM HOHATHAMU

AJI1 pCHICHUA ITPAKTUYCCKUX 3a/1aYq

Bbruucnare (pa3nuyHbIME CIIOCOOaMHU) IJIOMIAAL TPEYTOJbHUKA U
IUIOUIAId MHOTOYTOJIBHBIX (Uryp (Ioyib3ysch, Izne HeoOX0auMo,
KaJbKYyJIATOpOM). [IpMMEHATh NOTydYeHHbIE YMEHHS B IPAKTUUYECKUX
3ajadax

Bnagerp MOHATHMSIMM  BIMCAHHOTO M LIEHTPAJIbHOTO  yIJa,
UCIIOJIb30BaTh TEOPEMBI O BIIMCAHHBIX YTJIaX, yIiax MEXIy XOpAaMu
(CexyluMu) U yrie MexAy KacaTelbHOM M XOpJOW IpH pelieHUun
reoMeTPHUECKUX 3ajjau

Brnanere NOHATHEM ONHMCAHHOTO YETHIPEXYTOJIbHHUKA, MPUMEHATh
CBOIICTBAa OIIMCAHHOI'O YETHIPEXYTOJILHUKA [TPU PELICHUHN 3314
[IpuMeHsTh MOJIyYEHHbIE 3HAHMS HA TPAKTUKE — CTPOUTH
MaTeMaTU4eCKHUe MOJENH JUIsl 3a/la4 peaJbHOM JKU3HU M NIPOBOJIUTH
COOTBETCTBYIOIIME BBIUMCIEHUS C TPUMEHEHHEM TOJA00HS U

TPUTOHOMETPHH (TOTB3YACH, € HEOOXOIUMO, KaTbKYJISITOPOM)

IIpoBepsiemble npeIMeTHbIE Pe3yJbTATHI OCBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMbI OCHOBHOTI'0 00111er0 00pa30BaHus

I'eomerpus

3HaTh TpUroHOMEeTpHUUYeckrue GyHKIUU OCTPHIX YTIIOB, HAXOIUTh C UX

MNOMOIIBIO PA3JIMYHBIC JSJICMCHTHI IMPAMOYI'OJIBHOTO TPCYTOJIbHUKA



6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

(«pemieHne MPSAMOYTOJIBHBIX  TPEeyrolbHUKOBY). Haxoaute (c
MOMOILBIO  KaJIBKYJIATOpA) JJIMHBI W yIJABl Ui  HETAaOJIHMYHBIX

3HAYEHUN

ITonp3oBaThCs q)OpMyJ'IaMI/I MMPUBCACHUSA n OCHOBHBIM
TPUTOHOMCTPUYCCKUM TOXKACCTBOM JI1 HAXOXKICHUSA COOTHOIIICHUM

MCKAY TPUTOHOMCTPHUICCKUMHA BCIMYNHAMHA

Hcnonbs30BaTh TEOPEMBI CUHYCOB M KOCHUHYCOB Ul HAXOXICHUS
Pa3IMYHBIX 3JIEMEHTOB TPEYTOJbHUKA («PELIEHUE TPEYTOJIBHUKOBY),

MPUMEHSTh UX MPU PEUICHUH T€OMETPUUECKHX 3aau

Brnaners moHATHAMH NpeoOpa3oBaHUsi MOJOOUS, COOTBETCTBEHHBIX
AJIEMEHTOB MOAO00HBIX (uryp. [Tosb30BaThest CBOMCTBAME TTOIOOHS
IPOU3BOJIBHBIX (PUIYpP, YMETh BBIUMCIIATH AJIMHBI U HAXOAUTh YIJIbI y
nogo0HbIX Guryp. IlpumensaTs cBoiicTBa mogoOUs B MPAKTUUYECKUX
3ajjayax. YMETh NPUBOIUTH TpPUMEpPHl MOAOOHBIX ¢(uryp B
OKpPY’KAIOIIEM MHUPE

ITonp30BaTbcsd TEOpEMaMM O MPOMU3BEIACHUM OTPE3KOB XOpJ, O
IIPOU3BEJICHNN OTPE3KOB CEKYIINX, O KBaJApaTe KacaTeJIbHON
Ilonb30BaTbCs BEKTOpPAMM, IIOHUMAaTb KX TE€OMETPUYECKUNA U
(bu3nUecKuil CMBICI, IPUMEHATh X B PELICHUU I€OMETPUYECKUX H
¢uznueckux 3anad. [I[puMeHsATh CKalsipHOE MPOU3BEACHUE BEKTOPOB

JJI1 HaXO0KACHWA OJIWH U YITI0B

ITonw30oBaThCs MCTOIOM KOOpAWHAT Ha IJIOCKOCTH, IIPUMCHATH €TI0 B

PEIICHUH TCOMETPUUCCKUX U MIPAKTUYCCKUX 3a7a4

Brnagere mMOHATUSMH TPaBUILHOTO MHOTOYTOJIbHHMKA, JJIMHBI
OKPYHOCTH, JJUHBI TYyTU OKPYKHOCTH M paJudaHHOW Mepbl yria,
YMETh BBIUUCIATH IUIOMIAAL Kpyra W ero dvactei. [IpumeHsTsH
MOJTyYEeHHBIC YMEHUS B MPAKTUYECKUX 3a/1a4axX

Haxoguth ocu wiM LEHTpHl CUMMETpUHM (uUryp, mHpPUMEHATH
JBUKEHHS TIOCKOCTH B IPOCTEHININUX CITydasx

[IpuMeHsITh TOJlyYeHHbIE 3HAHMS Ha TPAKTUKE — CTPOUTH
MaTeMaTHYeCKHe MOJENH JJisl 3a7a4 PeallbHOM JKU3HHU U MPOBOAMTH

COOTBCTCTBYIOIIUC BBIYUCICHUSA C TPUMCHCHUCM HOILO6I/I}I n



TPUTOHOMETPUUYECKUX (QYHKUUH (HOJB3YysICh, A€ HEOOXOIUMO,

KaJIbKYJISITOPOM)



ITPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUSA

7 KUIIACC

Kon

6.1

6.2

6.3

6.4

6.5

6.6

6.7

6.8

6.9

6.10

6.11

IIpoBepsieMbIii 3J1EMEHT COACPKAHUS

I'eomerpus

HavanbpHele noHsaTHsA reoMeTpun. ToukKa, psiMasi, OTPE30K, JIyd. Yol Buasl
yriioB. BeprukanbHble U cMexHblEe yriabl. buccekrpuca yrma. Jlomanas,

MHOT'OYT'OJIbHHUK. HapaJ'IJ'ICJ'IBHOCTL 1 NCPHCHAUKYIISIPHOCTD IPSAMBIX

Cummetpuunbie  ¢urypel. OCHOBHBIE CBOWCTBA OCEBOM CHMMETPHHU.

IIpuMepsl CHMMETPUH B OKPYKAIOLIEM MUPE

OcHOBHBIE IIOCTPOEHHUS C MOMOIIBI0 LUPKYJIS U JUHEUKH. TpeyroapHUK.

BricoTa, Mmennana, OuccekTpuca, UxX CBOMCTBA

PaBHOOE/IpeHHBII W  pPaBHOCTOPOHHWI TpeyroibHUKUA. HepaBeHCTBO

TPEyTOJIbHUKA

CpoifcTBa W TNpU3HAKW pPAaBHOOEAPEHHOro TpeyroiabHUKa. IIpu3Haku

PaBEHCTBA TPEYTOJILHUKOB

CpoiicTBa M TpPHU3HAKU TMapauleNbHBIX MnpsMbiXx. CyMma  yriioB

TpeyroJibHuKa. BHelIHe yribl TpeyroibHuKa

[IpsamoyronbHbIil  TpeyrojibHUK. CBOHCTBO MeEIHAHBI MPSMOYTOJBHOTO
TPEYroJIbHUKA, IPOBEAEHHOM K runoreHyse. IlpusHaku paBeHcTBa
MPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. I IpsIMOYTOJIBHBIN TPEYTONBHUK C YIJIOM B
30°

HepaBeHcTBa B reoMeTpHUH: HEPABEHCTBO TPEYTOJIbHHUKA, HEPABEHCTBO O
JUTMHE JIOMaHOW, TeopeMa O OoJyibllieM Yyriie W OOJbIIEH CTOpOHE

TpeyrojbHuKa. IleprenauKysp 1 HaKJIOHHAS

['eomeTpuueckoe MecTo TodeK. buccekrpuca yria u  cepeluHHbIN
NEPIEHIUKYIISIP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOUEK

OkpyXHOCTb M Kpyr, XOpAa M JAHaMeTp, HX CBOMcTBa. Bsaumnoe
pacroyio)keHre OKpYy>XHOCTH M mpsMoil. KacarenbHas u cekymas K
OKPYXHOCTHU

OKpy>KHOCTb, BIHMCaHHAsi B yroy. BrnucaHHas v onucaHHas OKPYXHOCTHU

TPEyToJIbHUKA



8 KUIACC

Kon
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6.4

6.5

6.6

6.7

6.8

6.9
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6.13

6.14

9 KUIIACC

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

I'eomerpus
YeteipéxyronbHuku. [lapamienorpamm, ero npu3HaKkyu U CBOMCTBA
[TpsmMoyroabHUK, poMO, KBaJpaT, UX MPU3HAKHU U CBOMCTBA

Tpaneuus, paBHOOOKas Tpamemus, €€ CBOicTBAa U  INPHU3HAKHU.

[IpssMoyronbpHas Tpanenus

Meron yasoenus menuansl. LlenTpansHas cummerpusd. Teopema Paneca u

TeopeMa O MPOMOPIHOHATEHBIX OTPE3KaxX

Cpennue TMHAM TPEYTOJIbHHUKA U Tpanenuu. L{eHTp Macc TpeyroipHuKa
[Togobue TpeyronbHUKOB, KOdhdumueHT mnomodbus. [IpusHaku momoOus
TpeyroibHUKOB. [IpuMeHeHne noqo0us Npy peeH!: MPAKTUIECKUX 33124
@dopmyJibl U IUIONIATM TPEYTOJbHUKA, NapajiesiorpaMma, pomba H
Tparnenuu

CpoiicTBa Tromaneii reomerpudeckux ¢uryp. OTHOIICHWE TUTOIIAICH
Mo00HBIX Uryp

Brrancienue miomianei TpeyrobHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYATON
Oymare

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mnpu pemeHuH
MPAaKTUICCKUX 3a/1a4

CuHyc, KOCHHYC, TAaHT€HC OCTPOTO YIJIa MPSMOYTOJBHOTO TPEYTOJbHHKA.
OCHOBHOE  TPUIOHOMETPHYECKOE  TOXKAECTBO. | pUTrOHOMETPHUYECKHUE
¢byukmuu yrios B 30°, 45° u 60°

Brincannbple W LEHTpabHBIC YTIIBI, YTOJ MEXIY KacaTelbHOW W XOPIOH.
VYTIbI MEXKAY XOpAaMHU U CEKYIIUMU

BrincanHbIe U ONTMCaHHBIC YETHIPEXYTOIbHUKU

B3auMHoe pacnonokeHne IBYX OKpykHocTeil. Kacanue okpy»KHOCTEH.

OOu1re KacaTenbHbIE K IBYM OKPYXHOCTSIM



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 COAEPKAHMS

I'eometpus

Cunyc, kocunyc, TaureHc yriaoB ot 0 7o 180°. OcCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO. DOPMYJIbI IPUBEACHUS

Pemenue tpeyrosbHUKOB. Teopema KOCUHYCOB M TeOpeMa CHHYCOB. Pemienue
IIPAKTUYECKUX 33Ja4 C MCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI

CHUHYCOB
[IpeobpazoBanne mogodus. [Togodrue cOOTBETCTBEHHBIX AJIEMEHTOB

Teopema o pou3BEIEHUN OTPE3KOB XOP/I, TEOPEMBI O MPOU3BEICHUH OTPE3KOB
CEKYIIMX, TeOpeMa O KBaJpaTe KacaTeIbHON

Bexktop, nmnuHa  (MOAyJb)  BEKTOpA,  COHAINpPABICHHBIE  BEKTOPHI,
MMPOTHUBOIIOJIOKHO HAMPABJICHHBIC BCKTOPBLI, KOJJIMHCAPHOCTL BCKTOPOB,
PaBEHCTBO BEKTOPOB, OTIepaIliy HaJl BeKTopaMu. PaznokeHue BeKTopa o J18yM
HEKOJIJIMHEAPHBIM BEKTOpaM

Koopaunatsl BekTopa. CkalsipHOe IPOU3BEICHUE BEKTOPOB, IPUMEHEHUE IS
HAXO0XICHUS JUIUH U YTJIOB

JlekapToBbI KOOPAMHATHI HA TJIOCKOCTU. Y PaBHEHHS MPSAMOUN U OKPY>KHOCTH B
KOOPJIMHATAX, IEPECEUCHUE OKPYKHOCTEN U MPAMBIX. MeToJ KOOpAUHAT U €ro

pUMEHEHHE
[IpaBuiIbHBIE MHOTOYTOJIBHUKH

JnuHa okpyxxHOCTH. ['pamycHas u paguaHHas Mepa yrja, BEBIYMCIEHUE JIJIMH

YT OKPYXHOCTEH
[Tnomans kpyra, cekropa, CerMeHTa

JIBI)KEHUs] TJIOCKOCTH M BHYTPEHHHE CUMMETpHM (Guryp (3JIeMeHTapHbIe

npencrasienust). [lapamiensusiii nepenoc. [ToBopot



ITPOBEPAEMBIE HA OI'D 1O MATEMATHUKE TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJIbHOM
ITPOT'PAMMBbI OCHOBHOT'O OBIIET'O OBPA3OBAHMUAA

Kon
NpoBepsieMOro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaHUS K NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS OCHOBHOM 00pa30oBaTeIbHON NPOrpaMMbl OCHOBHOIO
o0mero oopazoBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTh HNOHATUAMM: MHOXECTBO, IIOJMHOKECTBO,
omnepanuy HajJ MHOKECTBAMH; YMEHHE ONEPHPOBATh IOHATHAMH:
rpad, cBA3HBIN rpad, IepeBo, MUK, TPUMEHITh UX NPU PEIICHUU
3ajja4; yMEHHE UCMOIb30BaTh TIpaUuecKkoe MpeCTaBICHUE
MHOKECTB JUIsl ONMCAaHUSl PEAIbHBIX IPOLIECCOB U SIBICHUH, IPU

pEIIeHNH 3a7a4 U3 IPYTuX yu4eOHbIX PEAMETOB

YMeHue onepupoBaTh NOHATUAMMU: ONPEACIICHHE, aKCUOMa, TEOPEMA,
JI0Ka3aTeNbCTBO; YMEHHE paclo3HaBaThb MCTUHHBIE U JIOKHBIC
BBICKA3bIBAaHUS, MPUBOJAUTH MPUMEPBI U KOHTPIPUMEPHI, CTPOUTH

BBICKA3bIBAHHA U OTPULIAHUSA BBICKA3bIBAaHU M

YMeHue onepupoBaTh NMOHATHAMU: HAaTypalbHOE YUCIIO, IPOCTOE U
COCTaBHOE 4YHUCJO, JEJIMMOCTh HATypaJbHBIX YHCEN, IPU3HAKU
JIeIMMOCTH, LeJI0e YMCIO0, MOMAYJIb YUCIa, OOBIKHOBEHHAs! Ipo0b U
JecsiTU4Has ApoOb, CTAHJAPTHBIN BUJI YKCia, PALlMOHAIIBHOE YUCIIO,
UppalMoOHAIbHOE YHCIO0, apu(PMETHUYEeCKUH KBaJpaTHBIM KOPEHb;
YMEHHE BBINOJHATH JCHCTBUSL C YUCIAMM, CpPaBHUBAaTh W
yHOpAAOYUBATh 4YMCIIA, NPEACTABIATH YUCIA HA KOOPAMHATHOU
NpsIMON, OKPYIVISITH YHWCJIA; YMEHHUE JeNaTh NPUKUIKY U OLCHKY

pe3yjibTaTra BBIUMCIICHU N

VYMeHHue omnepupoBaTh MOHATHAMH: CTEIECHb C IIEJIBIM MTOKa3aTeseM,
apu(pMEeTHYECKUI KBaIpaTHBIA KOPEHb, MHOTOUJICH, alire0pandeckast
Ipo0b, TOXIECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHON CTETCHH
OoJibllle €QMHMUIBI;, YMEHHE BBINNOJHATH pacuéTel Mo (opmyiam,
npeoOpa3oBaHUsl IENbIX, JPOOHO-PAMOHATBHBIX BBIPAKEHUH |
BBIPXEHUI C KOPHSAMH, Pa3IOKEHHEe MHOTOWIEHA HA MHOXKHUTEIH, B
TOM YHCJIE C HCHOJIb30BaHWEM (OPMYJ Pa3HOCTH KBaJpaToB H

KBaJpaTa CyMMBI U Pa3HOCTH



YMeHue onepupoBaTh NOHIATHAMU: YACIOBOE PAaBEHCTBO, YPABHEHHE
C OJHOW NEPEMEHHOW, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHON; YMEHHUE PEIlaTh JUHEHHBIE U KBAapaTHBIC YPABHEHHUS,
JIpOOHO-pAlIMOHATIFHBIE YPAaBHEHUSI C OJHOW NEPEMEHHOM, CHCTEMBI
JIByX JIMHEHHBIX YPaBHEHUH, JINHEHHbBIE HEPABEHCTBA U UX CHCTEMBI,
KBaJpaTHbIE W JAPOOHO-pallMOHANBHBIE HEPABEHCTBA C OIHOMN
IIEPEMEHHOM, B TOM YHUCJIE IIPY PELICHUH 3a7ja4 U3 IPYTUX PEIMETOB
U TpPaKTUYECKUX 3aJa4; YMEHHE MCIONb30BaTh KOOPJUHATHYIO
OpSAMYy0 U KOOPAMHATHYIO IJIOCKOCTh AJIi M300pa)K€HUs peIIeHUi

YPaBHEHUM, HEPABEHCTB U CUCTEM

YMeHue onepupoBath NOHATUAMU: QYHKIMA, TpaduK QyHKIUH, HYJTH
(GYHKIMHM,  TPOMEXYTKH  3HAKONOCTOSHCTBA,  IPOMEXKYTKH
BO3pacTaHus, yObIBaHWs, HauOoOJbIlee M HAUMEHbIIEE 3HAUYCHUS
byHKINH; yMEHHe ONEpUPOBATH  TIOHSTHUSIMH: npsMast
IPOTNOPLHUOHATIBHOCTD, JINHEHHAA (PYHKLINS, KBaIpaTU4YHas (PYHKLHS,
obpaTHas MPONMOPUHUOHAIBLHOCTH, TMapaboya, runepoosa; yMeHHue
cTpouth rpaduku  (GYHKUMH, HUCHONB30BAaTh Trpaduku A7
ONpeeIeHUs CBOMCTB MPOILIECCOB M 3aBUCUMOCTEH, ISl PEIICHUS
3a7a4 U3 Jpyrux y4eOHBIX MPEIMETOB U PealbHOM JKU3HU; YMEHUE

BbIpaXkaTh (OpMyJIaMU 3aBUCHMOCTH MEXIY BEIMUNHAMU

YMeHue  onepupoBaTh  NOHSITHUSIMM: M0CJIEI0BATENBHOCTD,
apupmeTHyeckass U TeoMeTpudeckas IpPOrpeccud; yMEHHe
UCTIOJIB30BaTh CBOMCTBA MOCIIEI0BATEIBHOCTEH, (DOPMYIIBI CYMMBI U
o0I1ero wieHa Mpy pelIeHuH 334a4d, B TOM YUCIE 33aa4 U3 JPYTUX

Y4EOHBIX MPEIMETOB U PEATHbHOU KU3HHU

YMeHue pemath 3aa4u pa3HbIX TUIIOB (B TOM YHCJI€ HA MPOIEHTHI,
JONM W 4YacTW, JBIKEHHUE, paboTy, IIeHy TOBapOB U CTOMMOCTH
MOKYTIOK ¥ YCITYT, HAJIOTH, 3aJa4M U3 00JIaCTH yIIpaBICHUS JIMUHBIMU
U CceMeWHbIMH (UHAHCAMHU); YMEHHE COCTaBISATh BBIPAKECHUS,
YpPaBHEHUs, HEPAaBEHCTBA M CHCTEMBI [0 YCIOBHUIO 33/1a4H,
MCCIIEIOBATh MOyYEHHOE PEIlIeHUE U OLIEHUBATh MPaBIOMOI00HOCTh

IIOJIyYEHHBIX PE3YJIbTATOB
YMeHue onepupoBaTh NOHATHAMHU: (PUTYpa, TOUKA, OTPE3OK, MPsIMas,

ayd, JIOMaHasl, yrof, MHOTOYTOJIbHUK, TPEYrOJbHUK,

paBHOOEIPEHHBIN 5 PaBHOCTOPOHHUU TPEyroJbHUKH,
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12

13

14

HOPSMOYTOJbHBIM TPEyrojbHUK, MeauaHa, OHUCCEKTpUCa U BbICOTA
TPEYTOJIbHUKA,  YETBIPEXYTONBHHUK,  Tapajuiesiorpamm,  pomo,
OpSAMOYTOJbHUK,  KBaJpaT, Tpameuusi; OKPYKHOCTb,  KpYT,
KacareibHasl; 3HAKOMCTBO C TIPOCTPAHCTBEHHBIMU (PUTypaMu;
yMEHHE pellaTh 3aJaud, B TOM YMCJE U3 MOBCEJHEBHOW XHU3HH, Ha
HaXO0X/I€HWE T€OMETPUUECKHUX BEJIMYUH C IPUMEHEHUEM H3YYEHHbIX

CBOICTB Quryp u ¢hakToB

VYMeHHe onepupoBaTh MOHITUSIMH: PaBEHCTBO (UTYp, PaBEHCTBO
TPEYTOJIbHUKOB; MapaiIeIbHOCTh U MEPIEHIUKYIISIPHOCTD MPSIMBIX,
yroil MEeXIy HNpsSMBIMH, NEPHEHIMKYISAP, HAKIOHHAs, MPOEKIHS,
nogodue  ¢uryp, TOAOOHBIE  TPEYTOJIbHUKH,  CHUMMETPHUS
OTHOCHUTEJIBHO TOYKH M TPSIMOIl; YMEHHE PAcIo3HaBaTh PaBEHCTBO,
CUMMETpHIO M mopobue  ¢uryp,  HapaieIbHOCTh U

NEPIEeHIUKYISIPHOCTD MPSIMBIX B OKPYKAIOIIEM MUPE

YMeHue onepupoBaTh MOHATHAMM: JJIMHA, PAacCTOSHHUE, YTOJ
(BesqiMuMHA yria, CUHYC U KOCHHYC yTIjla TPEYrOJbHHKA), IUIOIIAJIb;
YMEHHE OLICHUBATh pa3Mephl IPEIMETOB U OOBEKTOB B OKPYKAIOILEM
MHUpE; YMEHHE NPUMEHATh (QOpPMYyNbl NEepUMETpa M IJIOLIATU
MHOI'OYTOJIbHUKOB, JUIMHBI OKPY>KHOCTH W IUIOIIAAM Kpyra, oobema
IPSIMOYTOJIBHOTO MapajlIeeNuIe1a; YMEHUE PUMEHATh NIPU3HAKU
paBEHCTBAa TPEYTOJIbHUKOB, TEOPEMY O CyMME YIJIOB TPEYTOJIbHHKA,
teopemy IIudaropa, TpUroHOMETpHUUECKHE COOTHOLICHUS IS

BBIYMCIICHUS IIMH, PACCTOSIHAN, IJIOIAAeH

YMenue wuzoOpaxarh Iulockue GUIypsl M HUX KOMOWHanuw,
IPOCTPAHCTBEHHbIE (DUIYpPBI OT PYKH, C TMOMOULIbIO YEPTEKHBIX
UHCTPYMEHTOB M DJJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WM

CUMBOJIbHOMY OITMCAaHUIO

YMeHHe OmnepupoBaTh IMOHATUAMU: IPSIMOYIOJIbHAas CUCTEMA
KOOPJIMHAT, KOOPJAWHATBI TOYKH, BEKTOp, CyMMa BEKTOPOB,
IIPOU3BECHUE BEKTOpa Ha YHCIO, CKaJIsIpHOE IIPOU3BEIACHUE
BEKTOPOB; YMEHHE HCIIOJIb30BATh BEKTOPbl M KOOPAWHATHI JUIS
IIPEACTABJICHUS JAHHBIX U PELICHUS 3aay, B TOM YMCIIE U3 APYyIUX

Y4E€OHBIX TPEIMETOB U PEATLHOM KUZHU

YMeHue OIICPpHUPOBATH TMOHATHAMMU: CTOJIOMKOBBIE H KpPYTOBBIC

IarpaMMmbl, TaOJMIBI, CcpeaHee apu@MeTHYecKoe, MeaHuaHa,
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HauOoJbIlIee U HAaHMEHbIIIEEe 3HAaYCHUs, pa3Max YHUCIOBOro Habopa;
YMEHHE W3BJEKaTh, WHTEPIPETHPOBATE M  IMPEOOpPa3OBBIBATH
MHPOPMaLIMIO, MPEACTaBIEHHYI0O B Ta0NMIAX M Ha JAMarpamMMax,
OTPaKAIOIIYI0 CBOWCTBA M XapaKTEPUCTUKH PEATbHBIX IIPOLIECCOB U
ABJICHUM; yMEHHME paclo3HaBaTh W3MEHUMBBIE BEJIMYUHBI B

OKpYXalolieM MUpe

YMeHue oneprupoBaTh MOHATUSMU: CIyYalHBIM ONBIT (CIIydaiHbIN
OKCIIEPUMEHT), JJIEMEHTapHOE COOBITHE (DJIEMEHTApHBIA MCXO.M)
CIIy4aifHOTO OTbITa, CIy4ailHOE COOBITHE, BEPOSTHOCTH COOBITHS,
YMEHHE HaXOJIUTh BEPOSITHOCTU CIIy4alHBIX COOBITMH B OIBITaX C
PABHOBO3MOXHBIMH 3JIEMEHTAapPHBIMUA COOBITUSIMH; YMEHHE peIlaTh
3aJjaud METOZOM OpPIraHM30BaHHOIO Iepedopa U ¢ UCHOIb30BAHUEM
IIpaBWJIa YMHO)KEHHUS; YMEHHUE OLIEHUBATh BEPOSITHOCTU pEaJIbHbIX
COOBITUI U SIBJIEHUH, IOHUMATh POJIb MPAKTUYECKU JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKpY)KaloLIeM MHpPE U B IKH3HH;
3HAKOMCTBO C TOHSTHEM HE3aBHCHMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIIHX YHCEN U €T0 POJIBIO B MAaCCOBLIX ABJICHUAX

YMeHue BbIOMpaTh MOAXOASIINNA HW3YYCHHBIH METOJ JUIS PEIICHUS
3a7a4¥, IPUBOAUTH IPUMEPHl MATEMaTUYECKUX 3aKOHOMEPHOCTEHN B
MPUPOJE U KU3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB MATEMAaTHKU
B HCKYCCTBE, OIMCHIBATh OTJEJbHBIC BBIJAIONIUECS PE3YJIbTATHI,
MOJIyYEHHBIE B XOJE Pa3BUTHS MATEMAaTHKU KaK HayKW, MPUBOJIUTH
NpUMEpPBl  MAaTEMAaTUYECKUX OTKPBITMA W HUX aBTOPOB B

OTEUECTBEHHOU U BCGMI/IpHOﬁ HUCTOpUHn



INEPEYEHD 9JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMBIX HA OI'D

HO MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUSA

1 Uucna v BBIYUCHEHUS

1.1 Harypanbnbie u nenbie yncna. [Ipu3Haku 1eIMMOCTH LETbIX YHACEeIT

- OOBIKHOBEHHBIE W JECATHUYHBIE  JpOoOW, TIPOLEHTHl, OECKOHEYHBIC
' MIEPHOINICCKHE TPOOH

13 Pammonanbueie  yucna. ApupMeTHYeCKHe ONepanud C  pardoOHAIbHBIMU
' qyycliaMu

14 JleiicTBuTenpHbIEe yucia. ApudmMernueckrue omnepanuu ¢ IeHCTBUTENBHBIMU
' qycliaMu

Ls [TpuOnmkEHHbIE BBIYHCICHUS, MpaBUia OKPYIJICHUS, NPUKHIKA U OILIEHKA
' pe3ynbTara BEIYMCIECHUN

2 Anrebpanyeckue BbIPaKCHUS

2.1 BykBeHHbIe BhIpakeHUs (BBIPAKECHHS C TIEPEMEHHBIMH )

55 Crenenp c nensiM nokazareneM. CTeleHb C palMOHAIBHBIM I1OKA3aTEJIEM.
' CBoiicTBa CTENEHU

23 MHorousieHsl

2.4 AnrebGpanueckas qpoob

) s Apudmernuecknii  KOpeHb  HaTypajdbHOM  cremeHu.  JleiictBua ¢
' apuMeTHYeCKUMHU KOPHSIMH HaTypaibHON CTEIEHH
3 VYpaBHeHMs U HEpaBEHCTBA

- Lensle U npoOHO-panMoHaNbHbIE ypaBHEHUA. CHCTEMBI U COBOKYITHOCTH
. YpaBHEHUI

39 Lensle u npoOHO-paloHaIbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYIHOCTH
. HEPABEHCTB

3.3 Pertenyie TeEKCTOBBIX 3a1a4
4 UYucnoBble NOCIEA0BATENBHOCTH

4.1 ITocnenoBaTebHOCTH, CIIOCOOBI 3a0aHUS IOCIEN0BATEILHOCTEH



4.2

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

ApudmeTrnueckass U TeoMeTpuueckas mporpeccuu. Dopmyna  CIOKHBIX
IIPOLIEHTOB
OyHKIUU
Oyukus, cnocodbl 3amanus  ¢yHkmud. [paduk  ¢yskmum.  OGnacts
oTpeieNIeHUs] U MHOKeCTBO 3HaueHuH GyHkiuu. Hymm ¢pyaknuu. [TpomexyTku
3HAKOMOCTOSHCTBA. [IpOMEXYyTKH MOHOTOHHOCTH (GYHKIUH. MakcUMyMbl U

MUHUMYMBI (QyHKIMH. Hanbosnbliee 1 HauMeHbllee 3HauYeHHE (DYHKIMH Ha

MIPOMEXYTKE

Koopannatsl Ha IpsiIMOi U TJIOCKOCTH
Koopaunarnas npsimas

JlexapToBbI KOOPAMHATHI HA TNIOCKOCTH
I'eomerpus

['eomeTpuueckue GUrypsl 1 UX CBOMCTBA
TpeyroabpHuK

MHOroyrojasHUK1

OKpY’>KHOCTb U KpyT

N3mepenune reoMeTpuiecKux BEJIMUYUH
Bexkropsl Ha m10CKOCTH

BeposiTHOCTB U cTaTUCTHKA
OrnucarenpHas CTaTUCTUKA
BepositHOCTB

KomOunaropuka

MHoxecTBa

I'padsr



YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

METOAUYECKHUE MATEPHUAJIbBI JJIAA YUUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET
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