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HOACHUTEJIBHASA 3AIIMCKA

['eomeTpuss Kak OJIMH W3 OCHOBHBIX pa3JeiOB IIKOJbHOM MaTeMaTHKH,
UMEIOLINI CBOEH IIeNbi0 00€CIIeYnTh U3YUYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOLIEHHWM M B3aMMHOE PACHOJIOKEHUE, ONUPACTCA HA  JIOTHYECKYIO,
JIOKA3aTeJIbHYIO JIMHUIO. LIeHHOCTh M3y4eHMs] T€OMETPUU HAa YPOBHE OCHOBHOIO
o011ero o0pa3oBaHus 3aKJIIOYACTCS B TOM, YTO OOy4YarOIIUNCS YUYUTCS POBOJIUTH
JTIOKa3aTeJIbHBIE PACCYKIECHHUSI, CTPOUTD JIOTUYECKUE YMO3AKIIOUEHUS, JOKA3bIBATh
VCTUHHBIE YTBEPXKACHUS U CTPOUTHh KOHTPIOPHUMEPHI K JIOKHBIM, IPOBOJIUTH
pacCyXJIeHuss «OT TMPOTUBHOTO», OTIMYaTh CBOWCTBA OT IPU3HAKOB,
(dopMynupoBaTh 0OpaTHBIE YTBEPHKICHUSI.

Bropoil Lenpr0 H3ydeHHs TE€OMETPHUM SIBJIIETCS MCIOJIB30BAHHME €€ Kak
WHCTPYMEHTA TPHU PEIICHUU KaK MaTEMaTHYECKUX, TaK M MPAKTUYECKHX 3ajad,
BCTpEYAIOUIMXCSI B peanbHOM ku3HU. OOydyaromuics HOJDKEH Hay4YUThCs
ONPENENUTh F€OMETPUUYECKYIO (DUTYpy, ONHUCATh CIOBAMHU JIaHHBIA 4YEpPTEX WU
PUCYHOK, HalTH IUIOIIA/(b 3€MEJIBHOTO YYacTKa, paCCUUTaTh HEOOXOIUMYIO JJINHY
OINITOBOJIOKOHHOTO Kalenst win TpeOyemble pa3Mepbl rapaxa JJjisi aBTOMOOMIIS.
OTOMY COOTBETCTBYET BTOpasi, BHIYMCIMTENbHAS JIMHUSA B U3YyYEHUU T€OMETPUHU.
[Ipu pemreHun 3amay TPAKTUYECKOTO XapaKTepa OO0y4arolUWCS YYUTCS CTPOUTH
MaT€MaTU4YeCKHEe MOJEIM pEalbHBbIX JKU3HEHHBIX CHUTyallud, IPOBOJIUTH
BBIYMCIICHHS U OLICHUBAThH aJIEKBaTHOCTh ITOJIYYEHHOTO PE3yJIbTaTa.

KpaitHe BaxxHO MOAYEPKMBATH CBSI3M TE€OMETPUM C APYTUMHU Y4EOHBIMU
npeaMeTaMi, MOTUBUPOBATh MCIIOIb30BaTh ONPEECICHUS T€OMETPUUECKUX (pUryp
U TIOHSATUH, JIEMOHCTPUPOBATH NPHUMEHEHUE TMOJYYEHHBIX YMEHUH B (U3UKE U
TEXHUKE. OTH CBSA3M Haubojee SApKO BHJIHBI B TeMax «BekTtopbs»,
«Tpuronomerpuueckue cooTtHomeHus», «Merox koopauHat» H  «Teopema
[Tudaropay.

VYuebnbiit Kypc «l'eoMeTpus» BKJIIOYACT CICAYIOIIME OCHOBHBIC Pa3JIeiibl
conepxkanusi: «l'eomerpuueckue Gurypsl M UX cBoicTBay, «M3MepeHue
Ir€OMETPUYECKUX  BEIUYMH», «JleKapTOBbl KOOpPAMHATHl Ha  IUIOCKOCTHY,
«BekTops», «/IBrmkeHus maockocT», «[IpeodpazoBanus mogoous».

Ha uzyuenune yue6Horo kypca «I'eomerpus» orBoautcs 204 yaca: B 7 kjacce
— 68 yacoB (2 yaca B Hezien0), B 8 kiacce — 68 yacos (2 yaca B Hezielno), B 9 kiacce
— 68 yacoB (2 yaca B HeJlEIO).



COJEPXAHUE OBYYEHMUAA
7 KUIIACC

Havanpnsle nonstus reomerpun. Touka, mpsMasi, OTPE30K, JIyd. YToJ. Buasl
yrioB. BeprukanbHble M cMexHblE yIuIbl. buccekrpuca yrima. Jlomanas,
MHOTOYTOJIbHUK. [[apaiensHOCTh U NEPIEHAUKYISIPHOCTD IIPSIMBIX.

Cummetpuunsbie ¢purypsl. OCHOBHBIE CBOICTBa 0ceBOl cuMMeTpuu. [Iprumepsl
CUMMETPHUH B OKPYKAIOILEM MHPE.

OCHOBHBIE TIOCTPOECHMS C NOMOIIBIO LUPKYJISA U JUHEHKH. TpEeyrojbHUK.
BricoTa, MeimaHa, OMCCEKTpHCa, UX CBOKCTBA.

PaBHOOeApeHHBI W PaBHOCTOPOHHMM  TpPEyrojJbHUKW. HepaBeHCTBO
TPEYrOJIbHUKA.

CBoiicTBa W NpHU3HAKU PABHOOEAPEHHOr0 TpeyroibHUKa. [Ipu3Haku
PABEHCTBA TPEYTOJIbHUKOB.

CBolicTBa ¥ IPU3HAKHU [TAPAJUIEIBHBIX NPsAMbIX. CyMMa YIJIOB TPEYroJIbHUKA.
BueniHue yrisl TpeyroibHUKA.

[IpsamoyrosibHbI  TpEyroapHUK. (CBOWCTBO MEAHMAaHbBl MPSAMOYTOJIBHOTO
TPEYTOJbHUKA, IIPOBEAEHHON K TUIIOTEHY3€. [[pu3Haky paBeHCTBA IPSAMOYTOJIBHBIX
TPEYTOJIBHUKOB. [IpAMOYTOIbHBINA TPEYTOJIBHUK C yTioM B 30°.

HepaBencTtBa B reoMerpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OousbllieM yriie U OoJbllel CTOPOHE TPEyroJibHUKA.
IleprieHIUKYJIAp U HAKIIOHHAS.

['eomeTpuyeckoe MecTO TOYEK. buHccekTpuca yriaa H  CEpEIUHHBIN
MIEPIIEHINKYJIAP K OTPE3KY KAK TEOMETPUUECKHE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOpJa M JHAMETP, HUX CBOMCTBA. B3anmmHoe
PaCIOJIOKEHUE OKPYKHOCTH M mpsiMor. KacarenbHast M cekyllasi K OKPY>KHOCTH.
OKpyXHOCTb, BIHCAHHAs B Yyroi. BrnucaHHas M ONUCaHHas OKPYXHOCTH
TPEYTOJIbHUKA.

8 KJIACC

Yereipéxyronpauku. [lapannenorpamm, ero nmpusHaku U cBoucTBa. YacTHble
Cllydau MapajijieiorpaMMOB (TIPSMOYTOJIBHUK, pOMO, KBajpar), UX MPU3HAKU U
cBoiicTBa. Tpamerusi, paBHOOOKas Tpamenus, €€ CBOHCTBA M MPU3HAKH.
IIpssmoyrosnbHas Tparnenus.

Meton ynBoenust meauansl. LlenTtpanbHas cummerpus. Teopema dPaneca u
T€opeMa O NPONOPLUOHATIBHBIX OTPE3KAX.

CpenHue nTuHUU TPEYrojabHUKA U Tpanenuu. LleHTp macc TpeyrojabHuKa.

[Tonobue TtpeyrogbHUKOB, Ko3(pduuueHt nomodus. [lpuzHaku mogo0us
TPeyroJabHUKOB. [[puMeHeHue noao0us npu penieHuy MPakTUIECKUX 3a1ad.



CpoiicTBa mmomaaei reomerpuueckux ¢uryp. DopMynbl A IUIOLIAAH
TPEYroJIbHHKA, TMapajuienorpamma, pomOa u Tpaneruu. OTHOIICHHWE IUIONIaIeH
noTI0OHBIX (QUTyp.

Brruncnenne nmimonagaer TpeyroabHMKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

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

CuHyc, KOCHHYC, TaHT€HC OCTPOTO yIJIa MPSIMOYTOJBHOTO TPEYroJbHUKA.
OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO. TpUTOHOMETpUYECKHE (YHKIIUU
yriioB B 30, 45 u 60°.

BrniucanHble M HEHTpaIbHBIE YTJIbL, YTOJ MEXY KaCaTEIbHON U XOPAOU. Y TJIbl
MEXIY XOpAaMH U CEKyLIMMHU. BIiMCaHHBIE W ONMCAHHBIE YETHIPEXYTOJBHUKHU.
B3aumHoe pacnonoxkeHue AByX okpyxkHocte. Kacanuwe okxpyxkHocteir. OOiiue
KacaTeJIbHBIE K JIBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TaHrenc ymioB or 0 mo 180°. OcHoOBHOE
TPUTOHOMETPHUUECKOE TOXKIECTBO. DOPMYIIBI MPUBEACHUS.

Pemenne tpeyronbHukoB. TeopemMa KOCMHYCOB M TeOpeMa CUHYCOB. Pemenue
IIPAKTUYECKUX 3a]1a4 C UCIOJIBb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue nogodus. [Iog00Me COOTBETCTBEHHBIX AJIEMEHTOB.

Teopema O mNPOWU3BENEHHHM OTPE3KOB XOPHA, TEOPEMBI O MPOU3BEACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAAPATE KacaTEIbHOM.

Bekrop, mimmHa  (MOAynbh)  BEKTOpa,  COHANPABJICHHBIE  BEKTOPHI,
IIPOTUBOIIOJIOKHO HAIIPABJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, OIl€pallMd HaJ BeKTopaMmH. PasnoxkeHue Bekropa 10 JBYM
HEKOJUIMHEAapHbIM BekTopaM. KoopauHaTel BekTtopa. CKalsipHOE NPOU3BEIECHUE
BEKTOPOB, IPUMEHEHHUE JIJI1 HAXO0KICHUS JJIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA IIJIOCKOCTU. Y PaBHEHUS NIPSMOU U OKPYKHOCTH B
KOOPAMHATAaX, MEPECEUYCHUE OKPYKHOCTEM M MIPsAMBIX. MeToa KoopAauHAT U ero
IIPUMEHEHUE.

[IpaBuinbHBIE MHOTOYTOJIBHUKU. JITMHA OKpYKHOCTHU. [ pagycHas u pagranHas
Mepa yrja, BBIYMCIECHUE JIMH Ayr OKpykHOcteu. [lnmomanb kpyra, cekropa,
CErMEHTA.

JIBUKEHUSI TUIOCKOCTM W BHYTPEHHHE CHUMMETpUU (GUryp (3reMeHTapHbIe
npeactaienus). [lapannensHeiii nepenoc. [loBopor.



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

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yabTaTbl OCBOCHUS TNIPOrpaMMbl y4eOHOTO Kypca
«I"'eoMeTpusD» XapaKTepU3yrTCs:

1) maTpuoTHYEeCKOe BOCIUTAHUE:

IIPOSIBJICHUEM MHTEpeca K IMPOUNUIOMY W  HACTOSLIEMY POCCHUHCKOU
MaTeMaTUKH, LEHHOCTHbIM OTHOUIEHMEM K  JIOCTHXKECHHUSIM  POCCHMCKHX
MAaTEMATUKOB M POCCHMCKOM MAaTEMaTUYECKOW IIKOJIbI, K HCIIOJb30BAHUIO 3TUX
JOCTHKEHHM B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpakKIaHCKOe H TYXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIOJHEHUIO O0S3aHHOCTEN I'pa)KAaHWHA U pealu3aliu ero
mpaB, TNPEJICTABICHUEM O MaTEMAaTUYECKUX OCHOBAaX (DYHKIIMOHHUPOBAHUS
pa3NUYHBIX CTPYKTYp, SABIEHUMN, MPOUEAYp TpakIaHCKOro odiiecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K O0OCY X ACHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C NPAKTUYECKUM TPUMEHEHHEM JIOCTHKEHUN HAyKH, OCO3HAHUEM Ba)KHOCTHU
MOPAJIBHO-3THYECKUX ITPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIMTAHME:

YCTAaHOBKOM Ha aKTUBHOE Yy4YacTHE B PEIICHUH MPAaKTUYECKHX 3a]ad
MaTE€MaTUYeCKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XHOCTH MAaTE€MaTUYECKOIro
oOpa3oBaHUsI HA TMPOTSHKEHUM BCEH KU3HU ISl YCHENTHOW MpodecCHOHAIbHON
JESTEIbBHOCTH U Pa3BUTUEM HEOOXOAWMBIX YMEHHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOEHUEM MHIMBUIyaIbHOU TPAEKTOPUU 00pPA30BAHMS M KU3HEHHBIX TIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEM;

4) 3cTeTHYEeCKOe BOCIIMTAHME:

CIIOCOOHOCTBIO K SMOIMOHAJIbHOMY UM  3CTETUYECKOMY BOCHPUSTHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXJeHUW, YMEHHUIO BHUJAETb
MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOT0 MO3HAHHUSI:

OpUEHTallMed B JIEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4HbBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs YeJIOBEKa, MPUPOIBI U
o0miecTBa, MOHUMAHUEM MaTEMaTHYECKOM HayKd Kak c@epbl 4YeloBe4YeCKOn
NeSATEIbHOCTH, ATANoOB €€ Pa3BUTUSA W 3HAYMMOCTH AJIA Pa3BUTHUS IIUBUIIM3ALINH,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTUKH U MAaTeMAaTHYECKOW KyJIbTypOW Kak CpeICTBOM
NMO3HAHUS MHpA, OBJIAJICHUEM MPOCTEUIIMMH HaBBIKAMHU HCCIIEI0BATENbCKON
NESTEIbHOCTH;



6) ¢u3nueckoe BocnuTaHUE, (POPMUPOBAHHE KYJILTYPbI 310POBbSI H
IMOIUOHAIBHOTO 0J1ArONOTyYHS:

TOTOBHOCTBIO TPUMEHATh MAaTEMaTUYECKWE 3HAHHMS B HHTEPECaX CBOErO
3M0OpOBBS, BEIEHUS  370pPOBOrO  oOpa3a  KU3HU  (30pOBOE  IUTAHHE,
cOQJIaHCUPOBAHHBIM pPEXUM 3aHATHH U OTAbIXa, peryisipHas (dusnveckas
aKTUBHOCTH ), C(DOPMUPOBAHHOCTHIO HABbIKA PEPIICKCUU, TPU3HAHUEM CBOETO MPaBa
Ha OIIMOKY M TaKOTI'o K€ MpaBa IPyroro 4eI0BeKa;

7) 3K0JI0THYECKOe BOCTIUTAHUE:

OpHEHTalMEel Ha TIPUMEHEHUE MaTEMaTUUYECKUX 3HAHUH JJIs PELICHUs 3a/1a4 B
00J1acTh COXPAaHHOCTH OKPYXaloIIe cpelibl, IIIAaHUPOBAHUS MTOCTYIKOB M OI[CHKU
UX BO3MOYHBIX MMOCJIEACTBUI ISl OKPYXKAIOIEH Cpefibl, 0CO3HAHUEM TJ100abHOTO
XapaKkTepa SKOJOTUYECKUX TPOOJIEM U IyTeH UX pelIeHus;

8) amanTanusi K U3BMEHSIOIMMCS YCJIOBHAM CONMAJIBbHOW M NMPUPOTHON
cpenbl:

TOTOBHOCTBIO K JCHCTBUSM B YCIOBUSAX HEONPENEIEHHOCTH, IOBBIIICHUIO
YPOBHsI CBOEH KOMIIETEHTHOCTH 4€pe3 NMPAKTUUECKYIO JEATEIbHOCTh, B TOM YHCIIE
YMEHUE YUYUTbCA y APYTHX JIOJEH, MpUOOpeTaTb B COBMECTHOM AESATENBHOCTU
HOBBIC 3HAHUSI, HABBIKU U KOMIIETECHIIUU U3 OMBITA IPYTHUX;

HEOOXOAMMOCThIO B (POPMUPOBAaHMM HOBBIX 3HAHWM, B TOM YHCIE
bopMyIMpoBaTh MU, MOHATHS, TUIIOTE3bl 00 00BEKTAX U SIBJICHUSIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(UIUTBHI COOCTBEHHBIX 3HAHUM W
KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CUTyallMl0, BOCIHPUHUMATh
CTPECCOBYIO CHUTYallMI0 KakK BbI30B, TPEOYIOIIMI KOHTpPMEp, KOPPEKTHUPOBATH
MpUHUMAEMbIE pEIIeHUs] U JCHCTBUA, (OPMYIMpPOBATh W OLIEHUBATh PUCKH U
MOCJIENICTBUS, POPMUPOBATH OIIBIT.

METANIPEJMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/ibHBbIE YHUBEPCAJbHbIE YUeOHbIE 1elCTBUS

ba3zoBble JJornueckune aAelcTBUA:

e BBIABISITH M XapaKTEPU30BaTh CYIICCTBECHHBIC MPU3HAKU MaTEMaTHYCCKUX
OOBEKTOB, TOHATHHA, OTHOIICHWA MEXIy IMOHATHAMH, (OPMYIHPOBATH
OTpENCICHUS  TIOHATHH, YCTAaHABIMBAaTh  CYIICCTBEHHBIH  TPH3HAK
KJaccu(uKayy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIPUHUMATH, (OPMYIHPOBATH U  MPeoOpPa3OBBHIBATH  CYXKJICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YacTHBIC W OOIIHE,
YCIIOBHBIC;



BBISIBJIATH ~ MAaTEMaTUYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U |
npotuBopedrss B (akTax, MJaHHBIX, HAONIOACHUSX W YTBEPKICHUSX,
npemiaraTh KpUTEPUH ISl BBISIBJICHUS 3aKOHOMEPHOCTEH U IPOTUBOPEUHH;
JenaTh BBIBOJABI C HCIOJIL30BAHWEM 3aKOHOB JIOTHKH, JCTYKTHBHBIX U
WHIYKTUBHBIX YMO3aKITIOUCHHH, YMO3aKITIOUCHHH 110 aHAJIOTHH;

pa3OupaTh J10Ka3aTENIbCTBA MATEMAaTUUYECKUX YTBEPXKICHUN (MpSMbIe U OT
MPOTUBHOTO), MPOBOJUTH CAMOCTOSTENIBHO HECJIOXKHBIE OKa3aTelIbCTBa
MaTeMaTH4eCcKnX (DaKTOB, BBICTPAWBATh APTYMEHTAIMIO, TPUBOIWTH
MIPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpaTh CIOCOO perieHus ydeOHOM 3anayu (CpaBHUBATh HECKOJIBKO
BAPDUAHTOB pEILICHUs, BbHIOUpPATh HauOoNee MNOAXOMSAINMNA C Y4ETOM
CaMOCTOATENILHO BBIJICTICHHBIX KPUTEPHUEB).

ba3oBble uccienoBarebCKue AeiicTBHA.

UCIIONIb30BaTh BOMPOCHI KaK HCCIEIOBATEIbCKUI MHCTPYMEHT MO3HAHMUS,
(GbopMyaMpOBaTh BONPOCHL, (UKCUPYIOIIKE MPOTHUBOpPEUYHE, MpPOOIEMY,
CaMOCTOSITENIFHO ~YCTaHABIMBATh HCKOMOE W JaHHOE, (OPMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO, MHEHHUE;

OPOBOJAUTH IO CAMOCTOATEIBHO COCTaBICHHOMY IUIAHY HECJIOXHbBIN
HKCIIEPUMEHT, HEOOJIBILIOE UCCIEAOBAHUE 110 YCTAHOBIEHUIO OCOOEHHOCTEM
MaTEMaTUYECKOro 00bEKTa, 3aBUCUMOCTEN 0OBEKTOB MEXKTy COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH OOOOIIEHUSI M BBIBOJBI MO pe3yJibTaTam
NpOBEAEHHOIO HAOMIOACHUSI, HMCCIEAOBAHUSA, OLEHUBATh JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTAaTOB, BEIBOJIOB K 000OIICHHIA;

IPOTHO3MPOBATh BO3MOXXKHOE pa3BUTHE TMPOIECCa, a TAaKKe BBIJIBHTATh
MIPEIOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIOBUSX.

Pa6ora c undgopmanmueii:

BBISIBIIATh HEIOCTATOYHOCTh M HM30BITOYHOCTh HMH(POPMAIMH, TaHHBIX,
HEOOXOMMBIX IS PEIICHUS 3a1a49H;

BBEIOWPATh, AaHAIM3WPOBATH, CHCTEMATH3UPOBATh M HHTEPIPETUPOBATH
uHOOPMAITUIO Pa3TUYHBIX BUIOB U (POPM IIPEICTABIICHUS,

BbIOMpaTh GopMy mpenacTaBieHUus HHPOPMAIMK W WUIIOCTPUPOBATH
pemraemMbie  3a7aydl  CXeMaMH, JIuarpaMMmamMu, WHOW TrpaduKod W UX
KOMOWHAIUSIMU;

OIICHMBATh HAA&KHOCTh HMH(POPMAIUM IO KPUTEPHUSAM, IMPEIITOKCHHBIM
YYHUTENIEM WU CHOPMYITHPOBAHHBIM CaAMOCTOSTEIIBHO.

KoMMyHHMKaTHBHBIE yHUBEPCAJIbHbIC YUeOHbIe AeiicTBUSA:

BOCIIpPUHUMATL U (1)OpMy.]'II/Ip0BaTB CY’KIACHUS B COOTBCTCTBUU C YCIIOBUAMU
H neisiMu O6HICHI/I$I, sSICHO, TOYHO, I'PAaMOTHO BBIpaKaTb CBOIO TOUKY 3pCHUA



B YCTHBIX M MHCHBMEHHBIX TEKCTaX, JaBaTh MOSCHEHMS MO XOJYy PEHICHUS
3a/1a4u, KOMMEHTHPOBATh TIOJYUYCHHBIN PE3yJIbTaT;

B X0JIe 00CYK/I€HHsI 3a71aBaTh BOMPOCHI 1O CYIIECTBY 00CYKIaeMOU TEMBI,
npo0JIeMbl, perraeMoil 3a7a4n, BbICKa3bIBaTh UJIEH, HAIICJICHHbIE HA MOUCK
pEIICHMS, COTIOCTABIIATH CBOU CYKJICHHS C CYKACHUSIMU IPYTUX YIACTHUKOB
Janora, OOHapy>KUBaTh Pa3IMuM€ U CXOACTBO MO3UIIMI, B KOPPEKTHOM
dbopme GpopMyIHpOBaTH PA3HOTIIACHS, CBOM BO3PAKCHIS;

MPEICTABIATh PE3YJIbTaThl PEUICHUS 3a/1a4uM, SKCIIEPUMEHTA, UCCIIEIOBaHUS,
MIPOEKTa, CAMOCTOSTEIBHO BBIOUPATh (hOpMAT BRICTYIUJICHUS C YUETOM 3a/1a4y
MIPE3EHTAIUN U OCOOEHHOCTEH ayuTOpHUH;

MOHUMATh W UCIOJIB30BATh MPEUMYIIECTBA KOMAHIHONW ¥ WHIUBUYTBHON
paboThI IPU PEIICHUH YYECOHBIX MAaTEMAaTUYECKUX 3a]1aY;

MPUHUMATh 1€ COBMECTHOM NESITENbHOCTH, TJIAHUPOBATH OPTaHU3AIUIO
COBMECTHOM pabOThl, pachpenensarb BUIbl pabOT, JOTOBapUBATHCA,
o0CyX)aTh MPOLIECC U pe3yabTaT paboThl, 00001aTh MHEHHUSI HECKOJIBKUX
JIIOJICH;

y4acTBOBaTh B TPYNNOBBIX (opmax paboTel (0OCykJeHus, OOMeH
MHEHHUSMH, MO3TOBBIC IITYPMbI U JIPYTHE), BHITIOJIHSITH CBOIO YacTh PaOOTHI
U KOOPIAWHHPOBATH CBOWM JEUCTBHS C JPYTUMH WICHAMH KOMAaHJIbI,
OIICHMBATh KAaueCTBO CBOEr0 BKJaJa B OOIMMUN MPOAYKT IO KPUTEPHSIM,
chOpMYITUPOBAHHBIM YIaCTHHKAMU B3aUMOICHCTBHSI.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE JCHCTBUS

Camoopranusanus:

CaMOCTOSITEJIbHO COCTaBJISITh IJIaH, alfTOPUTM PEIICHUS 3afauu (WM ero
4acTh), BBIOMpATh CIOCOO pEIICHUS ¢ YYETOM HMEIONIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHpOBaTb M KOPPEKTHPOBATH
BapUAHTHI pEIICHUN C Y4ETOM HOBOM MH(MOpMAITUH.

CﬂMOKOHTpOJIb, SMOIUOHAJIbHbIN MHTEJJIEKT:

BJIaJIETh CIIOCOOaMH CaMOITPOBEPKH, CAMOKOHTPOJISI TIpoIlecca U pe3yJibTaTta
pellIeHUsI MaTEMAaTUYECKOH 3a/1a4H;

MPEIBUAETh TPYJHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IIPU PEIICHUU 3a]1a4H,
BHOCHTh KOPPEKTHBBI B JCSATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSITCIBCTB,
HaWJICHHBIX OMMOOK, BBISIBIEHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yJibTaTa JACITEILHOCTH MOCTABICHHON LEIU U
YCIIOBUSIM, OOBSACHITh MPUYUHBI JOCTHIKCHUS WJIA HEAOCTIKCHUS LEIH,
HaxOJUTh OMUOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIbTATBI



K xoHmy oOydenuss B 7 KJacce OOydYarOITUHCA TOJYYUT CJETYIOIIHE
MIPEMETHBIE PE3YJIHTATHI:

Pacmo3naBaTh W3y4YeHHBIE TEOMETPUYECKHE (DUTYpBI, ONpPEnemsiTh WX
B3aMMHOE PaCIOJIOKEHUE, H300pakaTh TEeOMETPHUUECKHE (QUTYpPBHI, BBITIOIHSATH
YEPTEXKU IO YCIOBHUIO 3a/1a4u. VI3MEPATH JIMHEUHBIC U YTJIOBBIE BEJIMYMUHBI. PemaTh
3aJ1a41 Ha BBIYMCIICHUE VIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenate TpyOyIO OILICHKY JIMHEHHBIX W YIJIOBBIX BEJIMYMH IPEIMETOB B
peaNbHOM >KM3HU, Pa3MEpOB NPHUPOJHBIX OOBEKTOB. Paznmuarh pasmepsl 3THX
O00BEKTOB IO TIOPSIKY BETUIHHBI.

CTpouTh 4epTEeKHU K TEOMETPUUECKUM 3a/1a4aM.

[Tosnb30BaThCsl IpU3HAKAMHU PABEHCTBA TPEYTOJBHUKOB, HCIOJIb30BAThH
MPU3HAKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUH 3a/1a4.

[IpoBOANTE JTOTUYECKUE PACCYXKICHUS C MCIIOJIBb30BAHUEM T€OMETPUYECKUX
TEOPEM.

[Tosb30BaThCsl TpU3HAKAMU PABEHCTBA MPSIMOYTOJIBHBIX TPEYrOJIbHUKOB,
CBOMCTBOM MEJMAHBI, MPOBEAEHHON K THIIOTEHY3€E MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
B PELICHUU F€OMETPUYECKUX 3a]1a4.

OnpenensiTe napaiiebHOCTh MPSMBIX C TOMOIIBIO YIJIOB, KOTOPhIE 00pa3yeT
C HUMH cekymiag. OnpeaensiTh MapajuieIbHOCTh MPSMbBIX C ITOMOIIBbIO PaBEHCTBA
PACCTOSIHUAM OT TOYEK OJHOU MPSMOM JIO TOYEK APYTOM MPSIMOU.

Pemrars 3amaum Ha KieT4aTou Oymare.

[TpoBOUTH BEIYHMCIICHUS M HAXOAUTh YUCIIOBBIC M OYKBEHHBIC 3HAUCHHUS YTIIOB
B F'€OMETPUUYECKUX 3a7a4ax C HUCHOJIb30BAHUEM CYMMBbI YIJIOB TPEYTrOJbHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YTJIOB, OOpa3OBaHHBIX TIPH IIEPECCUCHUH ABYX
MapajuIeIbHBIX MPSAMBIX CEKylIel. Pemars mpakTH4ecKue 3a1a4u Ha HaXOXKJICHUE
YTJIOB.

Bnagete MmoOHATHEM TEOMETPUUECKOTO MECTa TOYEK. YMETh OIpPEIEIISITh
OMCCEKTPHCY yIJIa U CEPEIUHHBIN MEPIICHANKYISAP K OTPE3KY KaK TeOMETPHIECKUE
MECTa TOYECK.

DopMyJIMPOBATh ONPEACTCHUS OKPYKHOCTH W Kpyra, XOpIibl M JuaMeTpa
OKPY>KHOCTH, TOJIb30BAThCSA UX CBOWCTBAMU. Y METh IPUMEHSTH 3TU CBOMCTBA IIPU
pellIeHuu 3a7ay.

Brnagere moHsiTHEM ONMMCAHHOM OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETH
HaxoauTh €€ meHTp. [lonmp3oBarbes dakTamMu O TOM, YTO OMCCEKTPHCHI YIJIOB
TPEYroJIbHUKA TIEPECEKAIOTCSI B OJHOW TOYKE, M O TOM, YTO CEpPEIUHHBIE
MEePIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCSA B OJTHOM TOUKE.

Bnaners nonsAaTHeM KacaTeabHOUW K OKPYKHOCTH, I0JIb30BATHCSI TEOPEMOU O
MEPIIEHANKYJISIPHOCTH KacaTeJIbHOM U Paauyca, MIPOBEAEHHOIO K TOYKE KACAHUS.



[Tonp30BaThCA NPOCTEUIIMMU FEOMETPUUECKUMU HEPABEHCTBAMH, TOHUMATH
WX IPAKTHYECKUN CMBICIL.

[IpoBOAUTH OCHOBHBIE T€OMETPUUECKUE TTOCTPOCHHUS C MIOMOIIBIO LIUPKYJIS U
JIMHEUKU.

K xonmy oOyuenus B 8 KkJjacce OOy4aromuiCS TMOTYYUT CIICAYIOIINC
IPEIMETHBIE PE3YJIbTATHI:

Pacnio3HaBaTh OCHOBHBIE BHJIBI YETBHIPEXYTOJBHUKOB, WX DIIEMEHTHI,
MOJIb30BAThCS UX CBOMCTBAMU IIPU PEIIEHUU T€OMETPHUUECKUX 33/1a4.

[IpuMeHATh CBOMCTBAa TOUYKH IEPECEUYEHHUS MEAMaH TPEeYyroJibHUKa (ILIEHTpa
Macc) B PEIICHNH 3a/1ay.

BriageTs noHATHEM CpeIHEW JIMHUH TPEYTOJbHUKA U TPANleUu, IPUMEHATh UX
CBOMCTBA MpHU pELICHUN reoMeTpudeckux 3anad. [lons3zoBarbcsa Teopemont daneca
U TEOPEMOM O NPONOPLHOHAIBHBIX OTpPE3KaxX, IMPUMEHATh UX [UIS PELICHUs
IIPaKTUYECKUX 3a]a4.

[IpuMeHATh npu3HaKK MOJ00US TPEYTOJbHUKOB B PEIIEHUH T€OMETPUUECKUX
3a/1a4.

[Tonb3oBatbes Teopemoil Iludaropa g pelieHHs TeOMETPUUYECKUX MU
IIpaKTUYECKUX 3a7a4. CTPOUTh MaTEMAaTUYECKYIO MOJIEIIb B IPAKTUYECKUX 3a/1a4ax,
CaMOCTOATENBHO JI€JIaTh YePTEXK U HAXOAUTh COOTBETCTBYIOIINE JITTUHBI.

Brnagete nNOHATHMSMH CHHYycCa, KOCHMHYCa M TaHI€HCAa OCTpPOTO yrjia
IPSIMOYTOJIBHOTO TPEyroiabHUKA. [10630BaThCsl STUMU MOHSATHIMU ISl PELICHUS
IIPaKTUYECKUX 3a7a4.

Boruncnsate (pa3nuuHbMU cioco0aMu) IJIOLAaAb TPEYTOJbHUKA U IJIOLIAAN
MHOTOYTOJNBHBIX  (GuUryp (moab3ysich, TIJ€ HEOOXOIUMO, KaJIbKYJIATOPOM).
[IpuMeHsTh Moy4eHHbIE YMEHUS B MPAKTUYECKUX 3a/1ayax.

Bragere NOHATHSAMU BIHMCAHHOIO W LEHTPAJIBHOIO YIJIA, HCIIOJIb30BaTh
TEOpPEMBI O BIIMCAHHBIX yriaxX, yriax MeXay XopAaMH (CEeKYLIUMH) U YIiie MEXIy
KacaTeJIbHOM U XOPJAOU MPU PELIEHUU T€OMETPUUYECKHUX 3a1ay.

BrageTe MoHATHEM ONMMCAHHOTO YETHIPEXYTOJIbHHKA, MPUMEHATh CBOMCTBA
ONMKMCAHHOTO YEThIPEXYTOJIbHUKA IIPU PELICHUU 3a]1a4.

IIpuMeHATh MONy4YEHHBIE 3HAHUS HA NPAKTUKE — CTPOUTH MATEMATHYECKHE
MOJEIIN JUIS 3a/1a4 PealbHOM )KM3HU U MPOBOAUTH COOTBETCTBYIOLIUE BBIYMCIICHUS
C NpPUMEHEHUEM TNOoJ00Us W TPUTOHOMETpUU (MOJB3YSACh, TJA€ HEOOXOIMMO,
KAJIbKYJISITOPOM).

K xoHiy oOydenuss B 9 kJiacce OOYyYalONIMICA TMOJYYHUT CICAYIOIINE
MpPEeIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpUYECKHE (GYHKIUM OCTPBIX VYIJOB, HAXOAUTh C MX
MOMOILBIO PA3JIMYHbIE 3JEMEHTHI MPSAMOYTOJIBHOIO TPEYrOJbHHUKA («pPELIEHUE



IPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY). HaxoauTh (C MOMOIIBIO KaNbKYJISATOPA) AJIUHBI
Y YTJIBI JIJ1s1 HeTaOIMYHBIX 3HAYCHU.

[Tonb30BaTbesa GopMynamMu NPUBEAEHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOKJIECTBOM Il HAXOXJIECHHS COOTHOIICHUH MEXAY TPUTOHOMETPUUYECKUMHU
BEIIMYMHAMH.

Hcnonb30BaTh TEOPEMBbl CHHYCOB U KOCHHYCOB IS HAXOK/ICHUS Pa3InIHbIX
AIIEMEHTOB TPEYroJIbHUKA («pEUICHHE TPEYTOJbHUKOBY»), MPUMEHITh WX MpU
pELICeHNN T€OMETPUUYECKUX 3a/1a4.

Bnanets noHsTussMu npeodpa3oBaHust 1000, COOTBETCTBEHHBIX FJIEMEHTOB
noo0HbIX ¢uryp. Ilonp3oBaThecsi CBOWCTBaMU MONOOMS MPOU3BOJIBHBIX (GUTYD,
YMETh BBIYUCIATH JUIMHBI U HAXOAWTHb YIJbl y MOA0OHBIX (uryp. Ilpumensars
CBOMCTBa mONOOMA B MPAKTUYECKUX 3aJadaX. YMETh HPUBOAUTH IPHUMEPHI
10JI0OHBIX (PUTYP B OKPY’KAIOILIEM MUDE.

[Tonb30BaThCs TEOPEMAaMU O MIPOU3BEACHUN OTPE3KOB XOPJ, O MPOU3BEACHUU
OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaTbCAd BEKTOpPAMH, MOHUMATh MX T€OMETPUUECKUN U (HU3NYECKUN
CMBICJI, NPUMEHSATh HMX B PEHICHUH T€OMETPUUECKUX M (PU3NYECKUX 3a/aad.
[TpuMeHsTH CKaNsipHOE POU3BEICHUE BEKTOPOB JJIsl HAXOXKJICHUS JJIMH U YTJIOB.

[Tonb30BaThCA METOAOM KOOPAWHAT Ha MNIOCKOCTH, IPUMEHSTH €T0 B PEIICHUH
T€OMETPUUECKUX M MPAKTUIECKUX 33a4.

Brnagetp moHATHSAMHM TPaBHJIBHOTO MHOTOYTOJBHUKA, AJIUHBI OKPY>KHOCTH,
JUIMHBI JYTH OKPYXHOCTH U paJHMaHHON Mepbl yrjla, yMETh BBIUHCIATH IUIOUIA/b
Kpyra u ero yactei. [I[puMeHsTh mosiydeHHble YMEHUS B IPAKTUYECKUX 3a/1avyax.

Haxonuth ocu (MAM LEHTPBI) CUMMETPUU (PUTYp, MPUMEHATH JABUKEHUS
TUTOCKOCTH B MPOCTEUIITNX CIydasiX.

[IpuMeHsTh MONydYeHHbIE 3HAHHS Ha MPAKTHKE — CTPOUTH MATeMaTUYECKHE
MOJIEIH AJIs 3a/1a4 PEeaJbHON JKU3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIYUCIICHUS
C NPUMEHEHHEM TMOAO0OMS M TPUTOHOMETPUUECKUX (QYHKIMM (IOJIb3YsACh, TIe
HEO0OXO0IMMO, KAJIBKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsimyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM uudpoBbIie
Ne o/m P Konrpoabusie | IIpakruyeckue (1uup )
NMPOrpamMMbI Bcero o0pa3oBaTejIbHbIE
padoThbI padoThbI
pecypchbl
[Ipocreiinme reomeTprudeckue GUrypsl u
1 I/I)f cBoiicTBa. U3me elzﬂ/le FCOMe(f I/I?II;CKI/IX 14 1 buomorexa LIOK
' p p https://m.edsoo.ru/7f415e2e
BEJIMYHH
bubmnoreka LIOK
2 Tpeyrombici 22 1 https://m.edsoo.ru/7f415e2e
3 [TapannenpHble IpsiMbIE, CyMMa yIIOB 14 1 bubnuoreka [IOK
TpPEYrojbHUKA https://m.edsoo.ru/7f415e2e
OxpyxHOCTb U KpyT. [ 'eomeTpuyeckue bubnuoreka [IOK
4 14 1
MIOCTPOEHUSA https://m.edsoo.ru/7f415e2e
. bubnuoteka [IOK
IT 4 1
> OBTOpeHHE, 060bIeHHe JHaHHH https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB ITO 68 5 0
[TPOTPAMME



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KJIACC

KoJsun4yecTBo yacoB JIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB u TeM uugpoBbie
Ne n/m P Konrpoubueie | IIpakruuyeckue (mucpp )
NPOrpaMMbIl Bcero o0pa3zoBaTejbHbIE
padoThI padoThI
pecypchbl
N bub6mmoteka [IOK
! HerbipExyrobHHK 12 1 https://m.edsoo.ru/7f417e18
Teopema @aneca u Teopema o
2 MIPOMOPLIMOHANIBHBIX OTPe3KaXx, MOA00HbIE 15 1 bubmorexa LIOK
poTIOpH P - 1oA https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKU
[Inomane. Haxoxaenue miomanei
3 Tpe HIOJfLHI/IKOB u fmoro OJ'IIII:IHEIX ¢ur 14 1 bubamorexa HOK
peyT T P https://m.edsoo.ru/7f417e18
[Tnomaau nogo6HbIX GUryp
4 Teopema [Tudaropa u Hauana 10 1 bubnnoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYTl B OKpYKHOCTU. Brincanusle u
5 OIMCAaHHBIE YETHIPEX YT OJIbHUKH. 13 1 bubmuoreka [LIOK
Kacarenbnbie k okpyxkHocTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEN
bu6nmmoreka [IOK
6 I1 i 4
OBTOPEHHE, 0000ICHHE SHARNIf https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 0



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KJIACC

Kosun4yecTBo yacoB JIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (uudposrbie)
Ne n/m KonrTpoabnubie | Ilpakruueckue
NMPOrpamMmbl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
1 Bextopet o 1 https://m.edsoo.ru/7f41al2c
bubmnoreka LIOK
2 JlexapToBbI KOOPIMHATHI Ha MJIOCKOCTH 10 1 https://m.edsoo.ru/7f41a12¢
3 Tpuronomerpus. TeopeMbl KOCUHYCOB U 16 1 bubnuotexa [JOK
CHHYCOB. Penienue TpeyrojbHIKOB https://m.edsoo.ru/7f41al2c
[IpaBuibHBIE MHOTOYTONBHUKH. [|THA
4 05 YKHOCTH U TUIO y; b Kpyra g 10 bubamorexa HOK
by HIAAL KpyTa. https://m.edsoo.ru/7f41al2c
Boruncnenue miomianeit
5 [Ipeobpa3oBanue nogodus. Merpuueckue 10 1 bubnuoreka LIOK
COOTHOIIIEHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2c
bu6nmmoreka [JOK
6 JBIIKEHI ILIOCKOCTH 0 https://m.edsoo.ru/7f41al2c
-, [ToBTOpenwue, 060061IeHNE, 7 bu6nmmoreka [IOK
cucTeMaTrn3anus 3HaHUI https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB ITO 68 4 0
[TPOTPAMME



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c




IHOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KoJsimyecTBo yacoB DJIeKTPOHHbIE
[
Jr:i-n Tema ypoka Beero Kontpoabubie | IlpakTnueckue fl[:;:eﬂnﬂ :)Ig:)l:g:)?;fenbﬂme
padoTbI padoThbI pecypest

[Ipocreiimme reomeTpudecKue

1 00beKThI. TOUKH, IPSMBIE, 1 bubnnorexa [JOK
otpe3ku. [IpoBemmBanue npsMon https://m.edso0.ru/8866b724
Ha MECTHOCTHU

2 Jlyu, yron 1
PaBeHcTBO reomeTprudecKux

3 ¢uryp. CpaBHEHHE OTPE3KOB U 1
YIJIOB
Jnmuna Otpeska. EquHutibe

4 n3Mepenus. Msmepurensabie 1
UHCTPYMEHTHI

5 Jnuna otpeska. Pemenue 3anau 1

5 I'panycnas mepa yria. U3mepenue 1
YIJIOB HA MECTHOCTH

7 CMeKHbIE M BEpTUKAJIBHBIE YTJIbI 1 brbsmorexa HOK

https://m.edso0.ru/8866c5c0

8 CMeXHbIE U BEpTUKAJIBHBIE YTIIbI 1
[lepneHIUKYISIpHBIE IPSIMBIE.

9 [TocTpoenue mpsMbIX YTIIOB Ha 1
MECTHOCTH

10 Pemenue 3amau 1



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866c5c0

KonTponbhas pabota 1o reme

11 "IIpocreiiiirie reoMeTpu4ecKue
burypsr"
Tpeyronbuuku. Bujibt
12 TpeyrobHUKOB. [ToHsATHE O
PaBHBIX TPEYTOJIbHUKaX
13 [TepBbIii mpU3HaK paBEHCTBA bubmmoreka [IOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/8866d1fa
14 [IepBblii Ipu3HaK paBeHCTBA bubnuorexa LIOK
TPEYrOJIbHUKOB https://m.edsoo0.ru/8866d34e
15 [leprieHguKynAp K OpSAMOi
16 MennaHbl, OMCCEKTPUCHI U BHICOTHI
TPEyroJbHUKA
17 CaoiicTBa paBHOOGIPEHHOTO
TPEYroJbHUKA
18 Bropoii npu3Hak paBeHCTBa bubnuorexa [LIOK
TPEYrOJIbHUKOB https://m.edso0.ru/8866e01e
Tperuil npU3HaK paBEHCTBA bubnnorexa [IOK
19
TPEYrOJIbHUKOB https://m.edso0.ru/8866e88e
Pemenue 3ana4 Ha npuMeHeHne
20 IIPU3HAKOB PaBEHCTBA
TPEYTrOJbHUKOB
Pemenue 3ana4 Ha npuMeHeHne
21 MPU3HAKOB PAaBEHCTBA
TPEYTOJbHUKOB
99 OKpy’KHOCTb, XOp/bl U TUAMETP, bu6mmoreka [IOK

HUX CBOICTBa

https://m.edso0.ru/88670800



https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866e01e
https://m.edsoo.ru/8866e88e
https://m.edsoo.ru/88670800

93 [TocTpoenus nupkyiem u bubnuorexa [IOK
JMHENKON https://m.edso0.ru/88671188
24 [Tpumepsl 3a/1a4 Ha OCTPOCHUE bubmorexa HOK
puMep A P https://m.edso0.ru/88671188
bu6mmoreka [IOK
2 P
> crierme sanat https://m.edso0.ru/886712d2
26 KoHTponbHas pabota 1o Teme bubnnoreka [IOK
"TpeyronbHuk. OKpy*’HOCTB." https://m.edso0.ru/88671462
Ornpezenenne napayyieabHbIX
27 1| }fMII;lIX IT I/I3Ha1:I)(I/I brbmmorexa [IOK
P P https://m.edsoo.ru/8866f086
MapajuIeIbHOCTH ABYX MPSIMBIX
08 [Tpu3Haky nmapayieIbHOCTH ABYX
TIPSIMBIX
29 [Tpu3Haky nmapayieIbHOCTH ABYX
TIPSIMBIX
[IpakTuueckue crocoObl
30 MIOCTPOCHHUS MMapauIeITbHBIX
MIPSIMBIX
31 006 akcuomax reoMmeTpuu. AKCHOMa
napauIeTbHBIX MPSIMBIX
Teopembl 00 yriax, 00pa3oBaHHBIX
32 JIBYMSI TTapaJIeTIbHBIMU TIPSIMBIMHU
U CEKyIlen
VYTabl ¢ COOTBETCTBEHHO
but6mmoreka [JOK
33 napauleIbHbIMU WIH

NEePIEHAUKYJISIPHBIMU CTOPOHAMHU

https://m.edso0.ru/8866f3b0



https://m.edsoo.ru/88671188
https://m.edsoo.ru/88671188
https://m.edsoo.ru/886712d2
https://m.edsoo.ru/88671462
https://m.edsoo.ru/8866f086
https://m.edsoo.ru/8866f3b0

Teopemsl 00 yriax, 00pa30BaHHBIX

34 JIBYMSI MTApaJUIEIbHBIMU MPSIMBIMHU
Y CEeKyIlei
Pemienue 3a1ay Ha npuMeHeHue
35 MIPU3HAKOB M CBOMCTB
HapaIeNIbHBIX MPSIMBIX
Pemenue 3a1ay Ha npuMeHeHUE
36 IIPU3HAKOB U CBOWCTB
HapaIeNIbHbIX MPSIMBIX
37 KonTpoabHnas pabota no reme bubnuorexa LIOK
"[TapannensHble IpsiMbie” https://m.edso0.ru/8866fe6e
38 Teopema 0 cymme yrioB bubnnoreka [IOK
TpPEYrojJbHUKA https://m.edso0.ru/8866f630
OCTpOyroJIBbHBIN, IPSAMOYTOJIbHBIN, bu6mmoteka LIOK
39 .
TYIOYIOJIbHBIN TPEYTOJIbHUKHU https://m.edsoo.ru/8866d6fa
TeopeMa 0 COOTHOILIEHUSIX MEXY
40 CTOPOHAMH U yIJIaMU
TPEyroJbHUKA
41 HepaBeHcTBO TpeyronbHUKa bubnmorexa LIOK
https://m.edsoo.ru/8866e3a2
42 HepaBeHcTBO TpeyronbHUKa bubmmorexa LIOK
https://m.edsoo.ru/8866e3a2
43 Pemenue 3amau
44 Pemenne 3amau
45 Hekoropsie cBolicTBa U IPU3HAKU bubmuoreka [LIOK
MPSMOYTOJIBHBIX TPEYTOJILHUKOB https://m.edso0.ru/8866eb22
46 [Ipu3Haku paBeHcTBa

IPSMOYTOJIbHBIX TPEYTOJIbHUKOB



https://m.edsoo.ru/8866fe6e
https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866e3a2
https://m.edsoo.ru/8866e3a2
https://m.edsoo.ru/8866eb22

[Tpu3naku paBeHCTBa

4 PSMOYTOJIBHBIX TPEYTOJbHUKOB
PaccrosiHue o TOUKH 10 PSAMO.

48 Paccrosinue mexmy
napauieIbHBIMU IPSIMBIMU.

49 ITocTpoenue TpeyrojapHuKa 110
TPEM dJIEMEHTaM

50 [TocTpoeHue TpeyroiapHuKa 110
TpPEeM dJIeMEHTaM

51 [TocTpoenue TpeyroabHUKA 110
TpeM dJIeMEHTaM

52 Pemenue 3amau

53 Pemenue 3amau
KonTponbhas paboTa 1o teme

o4 "COOTHOIIEHUSI MEKYy CTOPOHAMU
U yrjiamMu TpeyrojbpHUKa"
BuccexTpuca u cepeTuHHbII

55 NEPIEHIUKYIISP KaK
TeOMETPUYECKHE MECTa TOYEK
buccekrpuca u cepeAMHHBINA

56 NEPIEHIUKYIISP KaK
TeOMETPUYECKHE MECTa TOYEK

57 CBOICTB TUaMETPOB U XOP/T
OKPYXHOCTH.
Tpu ciny4ast B3aMMHOTO

58 pPacnoioKeHUs! OKPYKHOCTHU U bubnmnoreka [IOK

npsimMoit. KacarenpHas k
OKPYKHOCTHU

https://m.edso0.ru/88670e9a



https://m.edsoo.ru/88670e9a

Brnncannas u onmrcanHas bubmuoreka [JOK
59 1
OKPY’KHOCTH TPEYrOJIbHUKA https://m.edso0.ru/88670a62
60 Durypsl, CHAMMETPUYHBIE 1
OTHOCHUTEJIBHO IIPSIMOM
61 OceBast CHMMETpHS U €€ CBOHCTBa 1
62 IIpumenenue nonstus o 'MT npu 1
pelieHuu 3aaa4y
bubnnorexa [IOK
63 Hrtorosas KoHTpoJIbHAs paboTa 1
P P https://m.edso0.ru/886716ec
[ToBTOpEHME U 0000IIICHUE 3HAHUI
64 OCHOBHBIX ITIOHSITUH U METOI0B 1
Kypca 7 kiacca
[ToBTOpeHUe 1 06001IeHNE 3HAHUI
65 OCHOBHBIX IIOHSTHH U METOJIOB 1
Kypca / kjacca
[ToBTOpeHue 1 06001IeHNE 3HAHU
66 OCHOBHBIX HOHATHUH 1 METOIOB 1
Kypca 7 kiiacca
[ToBTOpeHue u 060061ICHIE 3HAHUI
67 OCHOBHBIX IMOHSITUH U METOJIOB 1
Kypca 7 Kiiacca
[ToBTOpenue u 0600IIeHNE 3HAHUT
68 OCHOBHBIX ITOHATHHA U METOJIOB 1 Bubmuoreia [JOK
https://m.edso0.ru/886719bc
Kypca 7 kiiacca
OBHIEE KOJIMYECTBO YACOB IIO 68

[TPOTPAMME



https://m.edsoo.ru/88670a62
https://m.edsoo.ru/886716ec
https://m.edsoo.ru/886719bc

8 KJIACC

KounyecTBO 9acoB JIeKTPOHHbIE
Ne ara uugpoBbie
Tema ypoka Konrpouabnsie | IlpakTuyeckue A op
n/n Bcero u3ydyeHusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypchbl
Brinykiibiii MHOTOYTOJIBHUK
YeThIpexyroJibHUK
[Tapannenorpamm. CBoiicTBa bubnuoreka [IOK
3 1
rapajuiesorpaMma https://m.edso0.ru/88671af2
4 [Tapannenorpamm. CBoiicTBa 1 bubnumoreka LIOK
napajiesorpaMma https://m.edso0.ru/88671ca0
5 [Tpu3naku napanienorpaMma 1 bubmmorexa [IOK
P P P https://m.edsoo.ru/88671ca0
6 Pemenue 3a1a4 o reme 1
"[Napannenorpamm"
7 Tpanenus. PaBHoOokas u 1 bubnuoreka LIOK
MIPSAMOYTOJIbHAS TPANCIUU https://m.edso0.ru/88672358
bu6nmmoreka [IOK
8 P 1
CHICHHE St https://m.edso0.ru/8867252e
YacrHble caydan
9 napajuieIorpaMMoB 1 bubnuoreka LIOK
(IpsAMOYTOJIBHUK, pOMO, KBapaT), https://m.edsoo.ru/88671dea
VX MPU3HAKH U CBOMCTBA
YacrHble ciydan
10 napajieIorpaMMoB 1 bu6mumoreka [LIOK

(IpsAMOYTOJIBHUK, pOMO, KBapaT),
WX MPU3HAKH U CBOMCTBA

https://m.edso0.ru/88671f20



https://m.edsoo.ru/88671af2
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88672358
https://m.edsoo.ru/8867252e
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https://m.edsoo.ru/88671f20

[IpsimoyronbHUK, poMO, KBaaparT.

11
Pemrenue 3amau
12 LlenTpanbHas cMMMETpUS bubmorexa TIOK
P P https://m.edsoo.ru/88672b14
bu6mmoreka [IOK
13 Penterre sanat https://m.edso0.ru/8867209c
14 KontponbHas padbora 1mo reme bubnnoreka [IOK
"YeThIpEXyroabHUKH" https://m.edso0.ru/88672c9a
ITonsiTre mtonaau
15 MHOT'O OJILHI;K;I CaolicTBa bubmmorexa [IOK
r . ' https://m.edsoo.ru/886745fe
Iiouaie reoMeTpudeckux puryp
16 [Tnomane kBagpara,
MPSIMOYTOJTbHUKA
17 @opMyIIbI AJIA MIJIOLIAAN bubnuoreka [IOK
TpEeyroJibHUKA, apauieIorpaMma https://m.edso0.ru/88674860
18 @opMyIIbI AJIA MIJIOLAAN bubnuoreka LIOK
TpeyroJibHUKa, MapauieaorpaMma https://m.edso0.ru/88674860
bu6nmmoreka [IOK
19 IT
HOMaZAR Tpatietin https://m.edso0.ru/88672858
20 Pemenue 3a1a4 Ha BRIYUCIICHUE
riomaau Guryp
21 Pemenue 3a1a4 Ha BEIYUCIICHUE bu6nmmoreka [IOK
wiomanu Guryp. https://m.eds00.ru/88674e78
99 [Tnomanu Guryp Ha KieT4aToi bu6mmoreka [IOK
Oymare https://m.edso0.ru/8867473e
23 Teopema [Tugaropa bubmmorexa LIOK

https://m.edso0.ru/88675918



https://m.edsoo.ru/88672b14
https://m.edsoo.ru/8867209c
https://m.edsoo.ru/88672c9a
https://m.edsoo.ru/886745fe
https://m.edsoo.ru/88674860
https://m.edsoo.ru/88674860
https://m.edsoo.ru/88672858
https://m.edsoo.ru/88674e78
https://m.edsoo.ru/8867473e
https://m.edsoo.ru/88675918

Teopema, oOpaTHas Teopeme

bu6mmoreka [IOK

24 Ingaropa https://m.eds00.ru/88675918

25 ®dopmymna ['epona

26 Pemrenue 3anau o teme "Teopema bubnnorexa [IOK
[Tudaropa" https://m.edso0.ru/88675abc

97 Permrenue 3amay mo reme
"ITnomans"

28 Pemrenue 3amay no reMe
"Inomans"

29 KonTponbHas pabora o teme bubnuorexa [JOK
"Tnomans" https://m.eds00.ru/8867579¢c
[IponoprroHanbHbIE OTPE3KH.

30 OEpenEJIIIeHHe HOZ[06HI;1;§ bubamorexa HOK

https://m.edso0.ru/88673794
TPEYroJIbHUKOB

31 OTHoIIIEHHE TUTOIIACH IO JOOHBIX
TPEYTOJILHUKOB

39 IepBblii npu3HaK Mo 1001 bubnnorexa [IOK
TPEYrOJIbHUKOB https://m.edsoo.ru/88673bae
Pemenue 3anay Ha npUMEHEHNE

33 MIEPBOTO MPHU3HAKA ITO100Us
TPEYTOJIILHUKOB

34 Bropoii u TpeTHii npuzHaku bubnuoreka LIOK
10100 TPEYTOJIbHUKOB https://m.edso0.ru/88673d52
Pemenue 3anay Ha npUMEHEHNE

bu6mmorexa [IOK
35 MIPU3HAKOB TOJ00HS

TPEYTrOJIbHUKOB

https://m.edso0.ru/8867400e



https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675abc
https://m.edsoo.ru/8867579c
https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673bae
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https://m.edsoo.ru/8867400e

Pemenne 3aaa4 Ha IPUMCHCHUC

36 MIPU3HAKOB TIOJJ00HS bubmmorexa LIOK
P A https://m.edso0.ru/8867400e
TPEYTOJILHUKOB
Pemenue 3a71a4 Ha npuMEHEHHE
37 MPU3HAKOB MO100us bubmmorexa [IOK
P A https://m.edso0.ru/8867400e
TPEYTOJILHUKOB
38 KontponbHas padbora 1mo reme bubnmoreka [JOK
"IlonoOHbIE TPEYTrOJbHUKH" https://m.edso0.ru/8867445a
39 CpenHsisi THHUS TPEYTOJIBHUKA bubmmorexa LOK
bed peyr https://m.edso0.ru/88672f38
YeTtsIpe 3amedaTesbHbIe TOUKU bubnuoreka [IOK
40
TPEYroJbHUKA https://m.edso0.ru/88672e0c
A1 IIponopiimoHaIbHBIE OTPE3KHU B bubnunoreka [IOK
MIPSIMOYTOJIBHOM TPEYTOJIbHUKE https://m.edso0.ru/88673794
42 [IponopuroHalbHBIE OTPE3KH B
MIPSIMOYTOJIBHOM TPEYTOJIbHUKE
43 Merton mogo0us B 3a1a4ax Ha
IIOCTPOEHHE
44 Merton mogo0us B 3a1a4ax Ha
IIOCTPOEHHE
[TpakTHveckue mMprUIoKEHUS
45 110/100Ms1 TPEYrOJIbHUKOB.
M3MEepUTENbHbIE paboThI Ha
MECTHOCTH
Onpenenenue
46 TPUTOHOMETPHUECKUX (PYHKIHIA bu6mumoreka [LIOK

OCTpOTO yria IpsIMOYTIOJBHOIO
TPEYrOJbHUKA,

https://m.edso0.ru/88675d32



https://m.edsoo.ru/8867400e
https://m.edsoo.ru/8867400e
https://m.edsoo.ru/8867445a
https://m.edsoo.ru/88672f38
https://m.edsoo.ru/88672e0c
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https://m.edsoo.ru/88675d32

TPUTOHOMETPUUYECKHE
COOTHOIIIEHUS B IPSIMOYTOJILHOM
TPEYToJIbHUKE

3HaueHUs CHUHYCa, KOCMHYCa U

Bu6muoreka [IOK

47 tanrenca s yrios 30, 45, 60 https://m.eds00.ru/88675d32
48 Pemenue 3anau
49 Pemtenue 3amau
KonrponsHas pabora no teme
50 "[IpuMeHeHne 01001 U Havaja
TpUroHomerpuu"
B3aumMHoe pacnionoxxeHue npsmoin
51 U OKpYXHOCTH. B3aumnoe
pacIoyio’keHHe ABYX OKpYKHOCTEH
59 OOu11e kacaTelbHbIE IBYX
OKPYKHOCTEN
53 Pemrenue 3amau
54 I'pagycHas Mepa 1yru OKpy>KHOCTH
55 Teopema 0 BIMCaHHOM yTiIe bubnmorexa LIOK
https://m.edsoo.ru/8al415b2
56 VYribl, 00pa3oBaHHbIE XOpJaMH,
KacaTeJIbHBIMU U CEKYLIUMHU
57 Vb1, 00pa3oBaHHBIE XOpJaMH,
KacaTeIbHBIMU M CEKYIITUMHU
58 BrnincanHas oKpyXHOCTb. bubnuoreka LIOK
OnucanHast OKPYKHOCTb https://m.edsoo.ru/8a140f86
Briucannble 1 onycaHHbIe
59 YeThIPEXYTOJbHUKH, UX IPU3HAKHU U bubmorexa LIOK

CBOICTBa

https://m.edsoo.ru/8a1416d4



https://m.edsoo.ru/88675d32
https://m.edsoo.ru/8a1415b2
https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8a1416d4

BrmcanHbie 1 onmcaHHbIE

60 YETBIPEX YIOJIBHUKH, UX IIPU3HAKN U bubmmorexa [JOK
N pexyr ’ p https://m.edsoo.ru/8al416d4
CBOMCTBA
BrricaHHbIE U OITUCAHHBIE
61 YETBIPEXYTOIbHUKH, UX IPU3HAKU U bubmmorexa [OK
N pexyT ’ p https://m.edsoo.ru/8al416d4
CBOMCTBA
IIpuMeHeHne CBOMCTB BIIMCAHHBIX U
62 OIMMCAHHBIX YETHIPEXYTOJbHUKOB
IIPH PEIICHUN T€OMETPUUYCCKUX
3a71a4
[IpuMeHeHne CBOMCTB BIIMCAHHBIX U
63 OIMCAHHBIX YETHIPEX yTOJILHUKOB
IIPH PEIICHUN T€OMETPUUYCCKUX
3a71a4
KonrtponsHas pabora mo teme
64 "VTIIIBI B OKPY>KHOCTH. BIircanusie bubnmorexa HOK
by ) . https://m.edso00.ru/8a141c88
Y ONTMCAHHBIC YETHIPEX YT OJIbHUKH
[ToBTOpEHNE OCHOBHBIX ITOHATHH U
65 METOJIOB KYPCOB 7 M 8 KJIaCCOB bubmorexa [IOK
P . ’ https://m.edsoo.ru/8al41ddc
000011IeHNEe 3HAHUIT
[ToBTOpEHNE OCHOBHBIX MMOHATUH U
66 METOIOB KYPCOB 7 M 8 KJIACCOB bubmorexa [IOK
yp . ’ https://m.edsoo.ru/8al41ddc
0000111eHHe 3HAaHUI
[ToBTOpEHNE OCHOBHBIX MMOHATUH U
bu6mmorexa [IOK
67 METO/IOB KypCOB 7 M 8 KJIacCOB,

000011eHE 3HAHUN

https://m.edsoo.ru/8al4lefe



https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a141c88
https://m.edsoo.ru/8a141ddc
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[ToBTOpEHNE OCHOBHBIX MOHITHH U

bu6mmoreka [IOK

68 METO10B KYPCOB / I:I 8 xnaccos, 1 https://m.edsoo.ru/8al1420ac
0000111eHNE 3HAHUNA
OBILIEE KOJIMYECTBO HACOB I1O 68

[NPOIT'PAMME



https://m.edsoo.ru/8a1420ac

9 KJIACC

Kosaun4vecTBO 4acoB JIeKTPOHHbIE
Ne [ara undposbie
Tema ypoka Konrpoanueie | IlpakTuuyeckue
n/n Bcero u3ydyeHusi | oOpa3zoBaTejibHbIE
padoThI padoThI
pecypchbl
1 [TonsiTue BexTopa. PaBeHcTBO 1 bubnnoreka [HOK
BEKTOpPOB https://m.edso0.ru/8a144960
5 OTkJ1aIbIBaHUE BEKTOPA OT JTAHHOU 1 bubnunoreka [IOK
TOYKHU https://m.edsoo.ru/8al44a8c
CymMa 1ByX BEKTOPOB. 3aKOHBI bubnuoreka [IOK
3 1
CJI0’KEHUSI BEKTOPOB https://m.edsoo.ru/8a144d52
4 3aKOHBI CII0KEHUSI BEKTOPOB. 1
[TpaBuiio mapamnenorpaMma
Borunranue BeKTOpoB
6 [IpousBeneHne BeKTOpa Ha YUCIIO
7 [IpuMeHeHre BEKTOPOB K PELIEHUIO 1
3a/1a4 U J0Ka3aTeJIbCTBY TEOPEM
8 [IpuMeHeHre BEKTOPOB K PELIEHUIO 1
3a/1a4 U JOKa3aTelIbCTBY TEOPEM
9 Pa3znoxxenue BekTopa no AByMm 1
HEKOJJIMHEAPHBIM BEKTOpaM
bu6mmorexa [IOK
10 Koopaunatsl BekTopa 1
bA P https://m.edsoo.ru/8al44fbe
CBs13b M@Ky KOOpJMHATAMHU
Y K0O0P Bu6uorexa [IOK
11 BEKTOPA U KOOPAUHATAMH €TI0 1

HaydaJla 1 KOHIIa

https://m.edsoo.ru/8al44fbe



https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a144fbe

[Ipocreiimume 3anaun B

12
KOOpAMHATaxX
13 VYpaBHEeHUE JINHUU HA TUIOCKOCTH. bubnmoreka [JOK
YpaBHEHHE OKPYKHOCTH https://m.edsoo.ru/8a145c48
14 y . Bu6muoreka [JOK
PABHEHHE OKpyIHOCTH https://m.edso0.ru/8a14635a
15 VYpaBHeHue npAMoit
16 [IpuMeHeHne BEKTOPOB I bubnuoreka LIOK
pelieHus 3aaa4y https://m.edsoo.ru/8a146620
17 IIprMeneHne BEKTOPOB Ul bubmuorexa [JOK
pelenus 3axa4d https://m.edso0.ru/8a146620
18 KonTponbhas pabora o Teme bubnuotexa [JOK
"BexTopsr" https://m.edso0.ru/8a145b08
19 Cunyc, KOCUHYC, TAHT'€HC, bubmnoreka LIOK
KOTaHI'€HC yIJia https://m.edsoo.ru/8al424bc
20 OCHOBHOE TPUTOHOMETPUUECKOE
TOX1eCTBO. DOPMYIIBI TPUBEACHUS
DopMyIbI 7151 BEIYUCICHUS
21 KOOPAMHAT TOYEK. YTIIOBOH
KO3 ULIUEHT NPSMON
22 Teopema o muIOIIaAM TPEYTOJLHUKA bubmmorexa [IOK
P HOMaH Tpeyr https://m.edsoo.ru/8a14336¢
bu6mmorexa [IOK
23 Teopema cittiycos https://m.edsoo.ru/8al42e8a
bu6mmoreka [IOK
24 Teopewma rocnirycon https://m.edsoo.ru/8al42d5e
bu6 OK
25 Pemenue TpeyrosbHuKOB nosmorexa L

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



https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620
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https://m.edsoo.ru/8a145b08
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Pewienne TpeyroiabHUKOB.

bu6mmoreka [IOK

26 N3mepurenbHbie pabOThI https://m.edsoo.ru/8al42ac0
YTr01 MeXay BEKTOpPaMHU.

27 CxkansipHoe ?TpOI/BB:I[eHI/IC bubmorexa HOK

https://m.edsoo.ru/8a14539¢c

BEKTOPOB
CkansipHoe Npou3BeICHHUE B
koopauHatax. CBoiicTBa bu6mmoreka [LIOK

28
CKQJIIPHOTO ITPOU3BEICHUS https://m.edsoo.ru/8a14550e
BEKTOPOB
Meroa KOOpAMHAT IPU pELICHUU

29 reOMETPUUYECKHX 3a/1ad,
MPAKTUYECKHX 3a/a4

30 Pemenue 3a1a4 ¢ HOMOIIBIO bubmuorexa [JOK
BEKTOpPOB https://m.edsoo.ru/8a1458c4
KonTponbhas pabota no Teme

31 "COOTHOIIEHHS MEXIy CTOPOHAMH bubmuorexa [JOK
U yIJaMy TPEYroJIbHUKA. https://m.edsoo.ru/8al46e0e
CkanspHoe npoussezieHue"

32 [IpaBunbHBIE MHOTOYTOJIBHUKH brbmmorexa LOK

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

OKpy’KHOCTb, OITMCaHHAs OKOJIO

33 MPABUJILHOTO MHOTOYTOJIbHHKA.
OKpy>KHOCTb, BITUCAHHAS B
MPABUJIbHBIN MHOTOYTOJIbHUK
DopMYITBI TSI BEIYUCIICHHUS

34 TUTOMIA/IA TTPABUIILHOTO

MHOTOYTOJIbHUKA, €T0 CTOPOHBI U
paznnyca BIMCaHHOM OKPY>KHOCTH



https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a1458c4
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(DOpMy.]'IBI JJIs1 BBIYMCIICHUA
miom@aau paBuJIbHOI'O

3 MHOTOYTOJIbHUKA, €T0 CTOPOHBI U
paanyca BIUCAHHON OKPYXHOCTH
36 [TocTpoeHue nMpaBUIbLHBIX
MHOTOYTOJIbHUKOB
bubmuorexa [JOK
37 Hueno . Jlomna okpyinocTH https://m.edsoﬁu/8a1472c8
bu6mmoreka [IOK
38 Panuarias Mepa yria https://m.edsoc{_.[ru/8a14714c
39 [Tnomane kpyra, ceKTopa, CerMeHTa Bubmorexa HOK
https://m.edso0.ru/8a147426
40 [Tnomane kpyra, ceKTopa, CerMeHTa bubnmorexa HOK
https://m.edso0.ru/8a147750
41 Pemenue 3amau
42 Pemenue 3amau
43 Pemenue 3amau
KonTponsHnas pabora no remam
44 "ITpaBHIIbHBIE MHOTOYTOJIbHUKHU.
OxpyxHOCTB"
45 OTto0pakeHue MI0CKOCTU Ha ce0st
46 ITonsTHE O ABMKEHUH INIOCKOCTHU bubmmorexa [OK
https://m.edso0.ru/8a147c82
47 Hanoxxenus u IBUKEHHUS,
paBeHCTBO pUryp
48 [MTapannensHbIi IEpeHOC
49 [TapannenbHblil EpeHOC, TOBOPOT buommorexa LIOK

https://m.edsoo.ru/8a147f16
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50

[TapannenbHbIN IEPEHOC, TOBOPOT

[MonsiTne cummeTpun Guryp.

51 IIpakTyeckue IPUIOKEHHUS bubmorexa HOK
p P https:/m.edso0.ru/8a14716
CUMMETPHH
59 [IpuMeHeHue nBUKEHUN ITPU bub6nuoreka LIOK
pelIeHNUH 3a/1a4 https://m.edsoo0.ru/8a1480e2
53 [IpumeneHne NBI>KCHHUM TIPH bubnmoreka [JOK
peLIeHUH 3a/1a4 https://m.edsoo.ru/8a1480e2
54 [TonsiTHE 0 MOAOOHBIX (hUTYpaX. bubnunoreka [IOK
[Tono6HbIE MHOTOYTOJIBHUKHU https://m.edso0.ru/8al143ab0
TeopeMsl 0 mepumeTpax u
55 IUIOMIASIX MTOJIOOHBIX
MHOTOYTOJIbHUKOB
56 TI'omoteTus. CBoiicTBa rOMOTETHH
bubmnoreka LIOK
57 ITomo6
07100UE NPOH3BOTLHEIX (HIYp https://m.edsoo.ru/8al43de4
58 [Ipumenenne nogoous K
JI0KA3aTeNbCTBY TEOPEM
59 [TpumeneHue mogo0us K pEIICHUIO
3a1a4
60 [Ipumenenne nogoOus K pelIeHUIo
3a1a4
KonTponbnas pabota 1o Teme
61 "IIpeobpa3zoBanue moa00wUs.
[Tono6ue puryp"
62 [ToBTOpenue, 06o0IICHHE, bubmunoreka [IOK

cUCTeEMAaTHU3alus 3HAHWN.

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



https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a148524

H3mepenue reoMeTpuyecKux
BeJIMYMH. TpeyroabHUKH

63

[ToBTOpenue, o600IICHNE,
CHUCTEMAaTU3aIUs 3HAHHH.
[TapannensHble 1
HEPICHIUKYIIIPHBIC IPSMbIC

Bu6muoreka [JOK
https://m.edso0.ru/8a148650

64

[ToBTOpeHnue, 0600IICHIE,
cUucTEMaTU3aIUs 3HAHWUMN.
OKpYXHOCTb U KPYT.
['eoMeTpHUYECKIE TIOCTPOCHHSL.
VYTIBl B OKPY)KHOCTH

65

[ToBTOpenue, 0600IICHHE,
cUCTEMAaTU3aIUs 3HAHWN.
BHHC&HHI)IG " OIIMCAHHBIC
OKPY>XHOCTH MHOTOYTOJIbHUKOB

66

[ToBTOpenue, 0600IICHHE,
cHUCTEMaTH3alMs 3HAHWI

67

[ToBTOpenue, 06061ICHNHE,
CHCTEMAaTH3alMs 3HAaHUH

68

[ToBTOpeHue, 060061ICHNE,
cucTeMaTu3aIus 3HaHui

OBIIEE KOJIMYECTBO HACOB I10
I[TPOI'PAMME

68



https://m.edsoo.ru/8a148650




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBbTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KIIACC

Kon
NMPOBEPAEMOro
pe3yJabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOIM
00pa3oBaTeJIbHOM MPOrpaMMbl OCHOBHOI'0O 00111er0 00pa30BaHUs

6

I'eometpust

6.1

Pacrnio3HaBaTh U3yuyeHHbIE T€OMETPUUECKUE (GUTYPBI, ONPEAEIATh UX
B3aMMHOE paCIIOIOKEHUE, M300paxaTh reoMeTpudeckue (Gurypsl,
BBINOJIHATE YEPTEXKH IO YCIOBUIO 3aauu. M3MepsaTh JUHEHHbIE U
yIJI0BbI€ BeNMUYUHBL. PemaTs 3a1aun Ha BBIYUCICHUE JIJIUH OTPE3KOB

" BCJIMYHH YTJIOB

6.2

Jlenate rpy0yIo OLIEHKY TUHEHHBIX U YTJIOBBIX BEJTMYUH MPEAMETOB B
peaIbHOM JKU3HU, pPa3MEpoOB MPUPOIHBIX OO0BEKTOB. Paznmuuath

PasMEPLI 3TUX 00BEKTOB 110 MOPAAKY BEIIMYHMHBI

6.3

CTpOI/ITB YCPTECIKU K TCOMETPHUICCKUM 3aJladaM

6.4

[Tonb3oBatbCst IIPU3HAKAMH paBeHCTBA TPEYrOJIbHUKOB,
HCIIOJIB30BATh OpU3HAaKM M CBOMCTBA  paBHOOEIPEHHBIX

TPEYrOJIbHUKOB IIPH PELICHUH 3a1a4

6.5

HpOBOI[I/ITL JIOTUYCCKHEC pacCyKACHUA C HCITIOJIb30BAHUECM

reOMETPUUYECKUX TEOPEM

6.6

[Tonb3oBatbCst IIPU3HAKAMH paBeHCTBA MIPSIMOYT OJIBHBIX
TPEYrOJIbHUKOB, CBOMCTBOM MEIUaHbl, IIPOBEIAEHHON K THIIOTEHY3€

MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIIEHNH T€OMETPUYECKUX 3a7a4

6.7

Onpenenars napauieTbHOCTh NPSIMBIX C MOMOIIBIO YTIIOB, KOTOPBIE
oOpa3zyer ¢ HUMH cekyias. OnpeaensiTs NapaiebHOCTh IPSIMBIX C
IIOMOILBIO PABEHCTBA PACCTOSHUM OT TOUYEK OJHOM NMPSAMOU 10 TOUEK

JPYrou MpsiMon

6.8

Pemate 3amaun Ha KeT4aToi Oymare

6.9

HpOBO}II/ITB BBIYMCIICHUS MW HaXOJIWUTh YHCJIIOBBIE H 6y1(BeHHI)Ie

3HAYCHHUA YIJIOB B T'COMCTPHUYCCKUX 3aJadax C HCIIOJIb30BAHUCM




CYMMBI YIJIOB TPEYI'OJBHUKOB U MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX IPU IEPECEYEHUHU JBYX MNapaUICNIbHBIX MPIMbIX

ceKymeﬁ. PemraTe IMPAKTUYCCKUE 3a1a41 Ha HAXOXACHUEC YI'JIOB

6.10

Brnagerb mOHSATHEM TE€OMETPHUYECKOIO MecTa TOYeK. YMeETh
OTpeeNsATh OMCCEKTPUCY yIila U CepeIUHHBIA MEePIEeHIUKYISP K

OTPE3KY KaK reOMETPUUECKHE MECTa TOUEK

6.11

@opMyJIMPOBATh ONPENCIICHUS OKPY>KHOCTH W Kpyra, XOpAbl U
JIMaMETPa OKPYKHOCTH, II0JIb30BATbCS MX CBOWCTBAMHU. YMETh

IIPUMEHATH OTU CBOMCTBaA IIpU pCUICHUH 3a1a4

6.12

Bnagers noHsTHEM ONMCAHHOM OKOJIO TPEYrOJbHUKA OKPY)KHOCTH,
yMeTh Haxoauth €€ neHtp. Ilomp3oBatbess pakramMu O TOM, 4YTO
OMCCEKTPUCH] YITIOB TPEYrojJbHUKA NEPECceKaroTcsl B OJHOM TOUKe, U
0 TOM, 4TO CEpEAUHHBIE IEPIEHIUKYIISIPBI K CTOPOHAM TPEYrOJIbHUKA

IICPCCCKArOTCA B OJIHOM TOYKE

6.13

Bnaners moHATHEM KacaTeNbHOW K OKPY)KHOCTH, IOJIb30BaThCA
TEOPEMOM O MEPHEHAUKYJISPHOCTH KacaTeJIbHOM M pajuyca,

HpOBeI[éHHOFO K TOUYKEC KaCaHUuA

6.14

ITons30BaThCA HpOCTGfIIHHMH rCOMCTPUYCCKUMHU HCPABCHCTBAMU,

IIOHHMMATh UX HpaKTI/I‘IeCKI/Iﬁ CMBICJI

6.15

HpOBOI[I/ITL OCHOBHBIC TCOMCTPHUYCCKUC IIOCTPOCHHUA C IMOMOIIBIO

LUAPKYJIS U JINHEHKH

8 KJIACC

Kon
MPOBePIEMOro
pe3yjabTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHUS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

6

I'eomerpus

6.1

Pacno3HaBath OCHOBHEIE BHIbI t-IeTBIpéX}’l"O.]'II)HI/IKOB, HUX DJIEMEHTHI,

M0JIb30BaThCS UX CBOMCTBAMU IpH pCHICHUH TCOMECTPUICCKUX 3a/1a4

6.2

HpI/IMCH}ITB CBOMCTBA TOYKH nepeceUcHuss MEauaH TPCYroJbHUKa

(TIeHTpa Macc) B pelICHUH 3a1a4

6.3

Bnagers monsTHEM CpC,Z[HCfI JIMHUW TPEYTOJIbHUKA W Tpalciuu,

MIPUMEHATh WX CBOMCTBA IIPU PELICHWH TI'E€OMETPUYECKHMX 3a/ad.




ITonws3oBatbcs Teopemoit daneca U TEOPEMON O IPONOPLIUOHAIBHBIX

OTpE3KaxX, IPUMECHATD UX IJIA PCIICHUA IPAaKTHYCCKUX 3a1a4d

6.4

[IpuMeHAT, TpHU3HAKM TOAOOMS TPEYroJAbHUKOB B  PEIICHUU

TCOMETPHUYCCKUX 3a1a4

6.5

[Tonw3oBatbes Teopemoit [Indaropa 1st pereHus: reoOMeTpUIEeCKUX U
IpakTU4Yeckux 3agad. CTpoUTb MaTeMaTHYECKyl0 MOJENb B
IIPaKTUYECKUX 3a7a4aX, CAMOCTOATEIBHO ACJIaTh YEPTEK U HAXOIAUTh

COOTBCTCTBYIOIIUEC NJIMHBI

6.6

Bnagers moHATHSAMHU CHHYCa, KOCMHYCa W TaHI'CHCA OCTPOro yria
IpsAMOYI'OJIbHOT'O TPEYT'OJIbHUKA. Ilonp30BaThCsd 3THUMHU ITOHITHSIMU

AJId pCIICHUS NPAKTUYICCKUX 3a1a4

6.7

Boruucnsate (pa3nuuHbIMU CIIOCOOAMM) TIJIOMIAb TPEYTOJIbHUKA W
IUIOUIAAM MHOTOYTOJBHBIX (GUTYp (MONB3YSACh, Tle HEOOXOIUMO,
KJIbKYJIATOpOM). [IpuMeHSTh NOJTydeHHbIE YMEHUS B TPAKTHUYECKUX

3aJadyax

6.8

Bnagerp NOHATHMAMM  BIHMCAHHOTO M LIEHTPAJIBHOTO  YIJa,
WCII0JIb30BATh TEOPEMBI O BIIMCAHHBIX YIUIAX, YTJIaX MEXKIY XOpJAaMu
(cexymmmu) U yriie MexAy KacaTelbHOW U XOPIOW NP pEelICHUH

ICOMCTPHUUCCKUX 3aaaqd

6.9

BJ'I&I[CTI) IIOHATUEM OIIMCAaHHOI'O T-ICTI)IpéXyl"OJ'II)HI/IKa, IMPUMCHATH

CBOMCTBA OIIMCAaHHOI'O quLIpéXYTOJ'IBHI/IKa IIpU pCUICHUH 3ada4

6.10

HpI/IMCHSITI) IMOJIYYCHHBIC 3HAaHHWA Ha IPAKTUKEC — CTPOUTH
MaT€MaTHU4YCCKUEC MOJCIIN JJId 3aJa4 peanLHoﬁ JKU3HU U IIPOBOAMTH
COOTBCTCTBYHOIIIMEC BBIYHCIICHHUA C [PUMCHCHUCM HO)IO6I/I$I u

TPUTOHOMETPUH (TI0JIB3YSCh, I71€ HEOOXOAMMO, KAIBKYIITOPOM)

9 KJIACC

Kon
NpoBePsieMOro
pe3yJbTarTa

IIpoBepsiemble peMeTHbIE Pe3yJIbTATHI OCBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'0 00111ero 00pa3oBaHus

6

I'eomerpus

6.1

3HaTh TPUTOHOMCTPUYICCKHUC (I)yHKI_II/II/I OCTPLIX YI'JIOB, HAXOJAUTH C UX

IIOMOIIBIO PA3JIUYHBIC BJIEMCHTBI MPAMOYT'OJIbHOTO TPCYroJIbHUKA




(«pemieHne  TPSIMOYTOJIBHBIX — TPEYTOJIBHHUKOBY»). Haxomute (c
IIOMOIIBIO KaHBKy.HSITOPa) JJIMHBL W YIUIbl  JJIA HeTaﬁ]’IH‘IHbIX

3HAYECHUH

6.2

[Tonp30Barbes bopmynamu MIPUBEICHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECTBOM JIJISi HAXOXKACHUS COOTHOIICHUIA

MCKAY TPUTOHOMETPUUCCKUMHU BEIIMYNHAMMA

6.3

Hcnonp30BaTe TEOPEMBI CUHYCOB M KOCHHYCOB JII HaXOXICHUS
Pa3IUYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («PELIEHUE TPEYrOJIbHUKOBY),

IIPUMCEHATH UX TP PEHICHUU I'COMETPUUCCKUX 3ada4d

6.4

Brnaners moHsTHSAMH NpeoOpa3oBaHusl MOJ00MS, COOTBETCTBEHHBIX
3JIEMEHTOB MOA00HBIX (uryp. [Tonb30BaThbesi CBOMCTBAME TTOI00HS
MPOU3BOJILHBIX (PUTYDP, YMETh BBIUUCIIATH JJIMHBI K HAXOJAUTh YTIIbI Y
noto0HBIX Guryp. IIpuMeHsITh CBOHWCTBA MOJO0MS B MPAKTUYCCKUX
3aJadax. YMeEThb TPUBOJUTH NpPUMEpPHl MOJO0HBIX (uryp B

OKpYyKaromeM MHUpe

6.5

[Monp30BaThcss TEOpEeMaMU O MPOM3BEIACHUM OTPE3KOB XOpI, O

MPOU3BEICHUN OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeabHOM

6.6

[lons30BaTbCcst BEKTOpamMH, IIOHMMAaThb HMX TE€OMETPUYECKHA U
(bu3nuecKkuil CMbICI, IPUMEHATh UX B PEIIEHUU F€OMETPUUECKUX U
¢usnueckux 3agad. [IpuMeHATh ckaspHOE NPOU3BEAECHUE BEKTOPOB

IJId HAaXOXKACHUWA IJIMH U YIJIOB

6.7

ITons30BaThCA MCTOJOM KOOpAMWHAT Ha IJIOCKOCTH, IPUMCHATH €ro B

PEIICHUU TCOMETPUUCCKUX U MPAKTUYCCKUX 3aJia4d

6.8

Brnagers NOHATHAMU IPaBUIBHOIO MHOTOYIOJBHHKA, JJIMHBI
OKPY)KHOCTH, JJIMHBI AYTM OKPYKHOCTH W PaJMaHHOW MEpHI yrIia,
YMETh BBIUMCIATH IUIOIIAJAb Kpyra M ero vacred. IlpumeHsaTs

MOJIYUYCHHBIC YMCHHUA B MIPAKTUYCCKUX 3aJavdax

6.9

Haxomute ocu wnM LEHTpbl CUMMETpUHM (UTyp, NPUMEHSTH

JABHMOKCHUSA ITIJIOCKOCTHU B HpOCTCﬁMHX ClIydasx

6.10

[IpyMeHATs TOJNIy4eHHBIE 3HAHUS HA IPAKTUKE — CTPOUTH
MaTeMaTUYeCKUe MOJENH ISl 3a/1a4 PeajJbHOU dKU3HU U MPOBOJUTH

COOTBCTCTBYIOIIUC  BBIYUCIICHUA C TMPUMCHCHUCM HOI{OGI/ISI )51




TPUTOHOMETPHUECKUX (PYHKIMH  (TIOJB3YHICH,

KaJIbKYJISITOPOM)

raie HeoOX0oauMo,




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KJIACC
Kon IIpoBepsieMblii 3J1eMeHT CO/Iep:KAHUSA
6 I'eomerpust
HavanpHbie nonsaTus reomerpun. Touka, mpsiMasi, OTpE30K, Jy4d. Yroi. Buael
6.1 yrioB. BeprukanbHbele U cMexHBIE yribl. buccekrpuca yria. Jlomanas,
MHOTrOyrojpHUK. [lapanienbHocTh ¥ NepIeHUKYIIPHOCTD IPSIMBIX
. Cummerpuunbsie  ¢urypel. OCHOBHBIC CBOWCTBA OCEBOW CHMMETPHH.
' [Ipumepbl CHMMETPHUH B OKPY>KAIOILEM MHUPE
6.3 OCHOBHBIE IIOCTPOEHUS C MOMOUIBI0 LUPKYJIS U JIMHEHKU. TpeyronbHHUK.
' BricoTa, Mmennana, GuccekTpuca, uX CBOMCTBA
6.4 PaBHOOenpeHHBI W  pPaBHOCTOPOHHUH  TpeyroipHWKH. HepaBeHCTBO
' TPEYTOJIbHUKA
65 CpoiicTBa W TpU3HAKM pPaBHOOEIPEHHOro TpeyrosbHuka. [Ipu3Haku
' paBeHCTBA TPEYTOJIbHUKOB
66 CpoiicTBa M TNpU3HAaKW NapauiedbHbIX HpsMbix. Cymma  yrios
' TpeyrojbHUKa. BHEIIHNE yIIIbI TPEYTrOJIbHUKA
[IpsimoyronbHbIl  TpeyroiabHUK. CBOWCTBO MeEAMaHbl MPSIMOYTOJIBLHOTO
6.7 TPEYrojbHUKA, MPOBEAEHHOM K runoreHys3e. IlpusHakm paBeHcTBa
' MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpSMOYTOIbHBIN TPEYTOJIBHUK C YTIIOM B
30°
HepaBeHcTBa B reomMeTpuu: HEPaBEHCTBO TPEYrOJIbHHKA, HEPABEHCTBO O
6.8 JUIMHE JIOMAaHOW, TeopeMa O OoiblieM yriie W OONbIIeH CTOpOHE
TpeyrojbHuKa. lleprneHauKkynsp u HakJIOHHAS
69 I'eomerpuueckoe Mecro TOYeK. buccekrpuca yrma U CepelUHHBIN
' MEPIEeHIUKYIIAP K OTPE3KY KaK T€OMETPUUYECKUE MECTa TOUEK
OkpyXHOCTb UM Kpyr, XOpJa M JuaMeTp, WX CBOWcCTBa. B3ammuoe
6.10 pacrmoJIoKEHUE OKPYXHOCTH U mpsmou. KacarenmpHas W cekymas K
OKPY’KHOCTH
6.11 Oxpy>KHOCTb, BIHMCaHHAas B yroi. BrnucaHHas v omucaHHash OKPYKHOCTH
' TPEYToJIbHUKA




8 KJIACC

Kon IIpoBepsieMblii 3J1eMeHT COIePKAHMS

6 I'eomeTpus

6.1 YetpipéxyronpHuky. [lapannenorpamm, ero npu3Haku 1 CBONUCTBA

6.2 [IpssmoyronbHUK, poMO, KBagpat, UX IPU3HAKU U CBOMCTBA

63 Tpaneuus, paBHOOOKas  Tpameuus, €€ CBOMCTBA M  NPHU3HAKH.
' [IpssmoyronbpHas Tpanenus

64 Merton ynBoenus meauansl. Llentpanbaas cummerpus. Teopema Paneca u
' TEopeMa O MPONOPLUUOHAIBHBIX OTpe3Kax

6.5 Cpennue TMHHAN TpeyroJibHUKaA U Tparnenuu. LleHTp Macc TpeyronbHHUKa

66 [Momobue TpeyrompHUKOB, Kod(h¢unuent mnomodus. [IpusHakm momobus
' TpeyrojabHUKOB. [[puMeHeHune no1o0us npu peleHuy NpakTHUECKUX 3a1ad

67 @opmyinbl U IUIOINAAM TPEYrojbHUKA, MapajuierorpamMma, pomba u
' Tpaneuun

68 CpoiicTBa momaaei reomerpuueckux ¢uryp. OTHOIIEHHE IUIOIIAACH
' noJ00HBIX (HUTYp

6.9 Brruncnenue niomaei TpeyroJbHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYaTOU
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue Teopemsl Iludaropa mnpu permeHuu
' MPAKTUYECKHX 3a]a4

CuHyc, KOCUHYC, TAaHT€HC OCTPOrO YIJia MPSIMOYTOJbHOTO TPEYTrOJIbHUKA.
6.11 OCHOBHOE  TPUTOHOMETPHUYECKOE  TOXKIECTBO. TpUroHOMETpHYecKHe
¢ynkuuu yrios B 30°, 45° u 60°

6.12 BrincanHble W LEHTpaIbHBIE YIUIBI, YTOJ MEXIY KacaTeJIbHOM M XOpIOM.
' VYTIbl MEXIYy XOp/IaMU U CEKYIIMMU

6.13 BnrcanHble 1 onMcaHHbIE YETHIPEXYTOJIBHUKI

6.14 B3aumHoe pacnonoxeHue IByX OKpyxkHocTed. KacaHue OKpyXHOCTEM.
' OO61ue KacaTelbHbIe K IBYM OKPYKHOCTSIM

9 KJIACC




Kon

IIpoBepsieMblii 3J1eMEHT COIEPKAHMUS

6 I'eomerpus
6.1 Cunyc, kocunyc, TaureHc yriaoB oT 0 1o 180°. OcHoBHOE TPUTOHOMETPUIECKOE
' TOXKAeCTBO. DOPMYIIBI TPUBEICHHUS
Penrenue tpeyrosibHuKoB. TeopemMa KOCHHYCOB M TeopeMa CHHYCOB. Perienne
6.2 NPAaKTUYECKUX 33/1a4 C HUCIOJIB30BAaHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI
CHHYCOB
6.3 [IpeoOpazoBanme nmogoous. [Togo6ue COOTBETCTBEHHBIX DJIEMEHTOB
6.4 Teopema o mpou3BeIeHUHN OTPE3KOB XOP/I, TEOPEMBI O IPOU3BEACHUHU OTPE3KOB
' CEeKYIINX, TeOpeMa O KBaJIpaTe KacaTebHON
Bekrop, mimHa  (MOAYNB)  BEKTOpa,  COHANPABICHHBICE  BEKTOPHI,
65 IPOTHBOIOJIOXKHO HAMpaBJIEHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OMEPALIMH HaJl BEKTOpaMHu. Pa3iioskeHne BeKTopa 1o AByM
HEKOJUTMHEAPHBIM BEKTOpaM
66 Koopaunats! Bektopa. CKalsipHOE POU3BEICHHE BEKTOPOB, TPUMEHEHHE IS
' HAXOXKJICHUS JJTUH U YIIIOB
JlexapToBBI KOOPAMHATHI HAa IUIOCKOCTU. Y PaBHEHHUs NPSAMON U OKPYKHOCTH B
6.7 KOOPJIMHATAaX, TIEPECCUCHUE OKPYKHOCTEH M MPSMBIX. MeTO1 KOOPMHAT U €ro
pUMEHEHHE
6.8 [IpaBuIBHBIE MHOTOYTOJBHUKA
69 JnmHa okpyXHOCTH. ['pagycHast ¥ paguaHHas Mepa yria, BEIYUCIICHUE JUTUH
' YT OKPYKHOCTEN
6.10 [Tnomane kpyra, ceKTopa, CerMeHTa
6.11 JIBIKEHUS] TUIOCKOCTH W BHYTPEHHHE CHUMMETpHH (GUTyp (dIIeMEeHTapHBIE

npencrasienus). [lapannensusiii nepenoc. Ilosopor




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOTPAMMBI OCHOBHOI'O OBLIIEI'O OBPA3OBAHUS

IIpoBepsiemble TPeGOBaHNS K MPEAMETHBIM pe3yJibTaTaM
0CBOEHMSI 0OCHOBHOM 00pa30BaTeILHON NPOrpaMMbl OCHOBHOI'O
o0u1ero oopazopanus Ha ocHoBe PI'OC

YMeHue ornepupoBaTh MOHATUSMU: MHOXXECTBO, MOJMHOXECTBO,
olepanyy HajJ MHOKECTBAMHU; YMEHHE OIEpUPOBATH IOHATUSMHU:
rpad, cBsa3HBIN Tpad, NepeBO, LUK, NPUMEHITh UX MPU PEUICHUH
3aJad; yYMEHHE UCMOJb30BaTh TpadUuecKkoe TpeACTaBICHUE
MHOXKECTB JUIS OMUCAHUS pealbHBIX MPOIECCOB U SBICHUH, MPH

pelIeHnH 3a]a4 U3 APYruxX y4eOHBIX IPEAMETOB

YMeHue onepupoBaTh NOHATUAMMU: ONPEACIICHUE, aKCUOMa, TEOpEMa,
JI0Ka3aTeNIbCTBO; YMEHUE paclo3HaBaThb MCTUHHBIE U JIOJKHBIC
BBICKA3bIBAHUsA, NPUBOJUTH MPUMEPBl U KOHTPIPUMEPHI, CTPOUTH

BbBICKA3bIBAHUA U OTPHULIAHHA BBICKQ3bIBaHHI

YMeHue onepupoBaTh MOHATHAMU: HATYPAIBHOE YUCIIO, TIPOCTOE U
COCTAaBHOE YHUCIO, JEJIMMOCTh HaTypalbHBIX YHCEJ, MPU3HAKU
JETUMOCTH, 11€JI0€ YUCJI0, MOAYJbh YMCIa, OOBIKHOBEHHAs Ipo0b U
JecsITHYHas ApoOb, CTAaHIAPTHBIM BUJ YKCIA, pallMOHAIEHOE YHCIIO,
HppalMOHATIBHOE YHCII0, apU(PMETUYECKUN KBaJpaTHBIM KOPEHb;
YMEHUE BBINOJHATH JCHCTBUA C€ YHCIAMH, CpPAaBHUBATh U
yIOpSAIOYMBATh YHUCIA, TPEACTABIATh YKCIa Ha KOOPIAWHATHOM
NpsIMOM, OKPYIJIATH 4YMCIIa; YMEHHWE JeNlaTh NPUKUAKY U OLIEHKY

pe3yJibTaTa BEIYUCICHUM

Kon
NpoBepPsIeMOro
TpeOOBaHHUA

1
2
3
4

YMeHue onepupoBaTh MOHITUSIMH: CTETEHb C LIEJBIM MOKa3aTeseM,
apu(pMeTHYECKUI KBaApaTHbIN KOPeHb, MHOTOWIEH, anredpanyeckas
Ipo0Ob, TOXIIECTBO; 3HAKOMCTBO C KOPHEM HaTypajbHOW CTEHEHH
OoJbllle €IUHMIIBI; YMEHHME BBINOJHATH Pacu€Tel Mo (opmynam,
peo0pa3oBaHus LEJIbIX, IPOOHO-PAlMOHANBHBIX BBIPAKEHUH H
BBIPAKEHUI C KOPHAMHU, PA3JI0KEHHE MHOTOWIEHAa HA MHOXKUTEIH, B
TOM 4YHCII€ C HCIOJIb30BaHHEM (OPMYJT Pa3HOCTH KBaJapaToB M

KBaapaTa CYMMBbI U PA3HOCTH




YMeHue onepupoBaTh MOHATUAMU: YUCIOBOE PAaBEHCTBO, YPABHEHUE
C OJIHOW IEpEeMEHHOW, 4YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHHE PEIIATh JUHEHHbIC U KBAJpaTHbIC YPABHEHUS,
IpOOHO-pALlMOHAIbHBIE YPABHEHUS C OJJHOM IEPEMEHHOM, CUCTEMBI
JBYX JINHEWHBIX YPaBHCHUH, JTUHEHHBIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JApOOHO-pallMOHAlbHbIE HEPABEHCTBA C OIHOMN
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUH 3a4a4 U3 IPYTUX IIPEIMETOB
U IPAKTUYECKHUX 3a]a4; YMEHHE HCIO0JIb30BaTh KOOPIMHATHYIO
IPSIMYI0 U KOOPJMHATHYIO IUIOCKOCTh Ul M300pa)KeHUs peleHHH

YpaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: (QYHKLUS, FpapuK GYHKIMH, HYJIH
GYHKIMM,  TPOMEXYTKH  3HAKONOCTOSHCTBA,  IPOMEKYTKH
BO3pacTaHusi, yObIBaHWs, HaWOOJbIIee M HAWMEHBINEE 3HAUYCHUS
byHKIHN; YMEHHE  ONEpUPOBATh  TOHATHIMU: npsMast
MPONOPIMOHATLHOCT, JIMHEHHAS (QYHKINSA, KBaApaTUIHAs (QyHKIINSA,
oOpaTHasi NPONOPLUUOHAILHOCTH, Napaboia, rumepOoia; yMeHHe
crpouth rpaduku  (GYHKIUH, WUCIONB30BaTh TpaduKd  JUIS
OIIpE/IeTICHUsI CBOMCTB IPOIIECCOB W 3aBUCHMOCTEH, JUI PELICHUS
3aad U3 APYruxX y4eOHBIX MPEIMETOB M PeabHON JKU3HU; YMEHHE

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

YMeHue  onepupoBaTb  INOHATHAMH: II0CJIE0BATENBHOCTD,
apupMeTHyeckass U TeOMeTpUYecKas MpPOrpeccuu; yMeEHHe
HCII0JIb30BaTh CBOMCTBA MOCIEA0BATENbHOCTEH, (OPMYIIBI CYMMBI U
o0I1Iero 4jeHa Mpu peleHuH 3ajad, B TOM YMCie 3aad U3 JPyrux

Y4eOHBIX TIPEIMETOB U PEATbHOMN KU3HH

YMeHue pemarh 3a1aud pa3HbIX TUTIOB (B TOM YMCIIE Ha MPOIEHTHI,
O WM 4YacTH, NBIKEHUE, paboTy, IEeHy TOBapOB U CTOMMOCTH
MOKYIIOK U yCITyT, HAJIOTH, 33J]a4¥ U3 00JIACTH yIPaBICHUS TUYHBIMU
U CeMeWHbIMH (PUHAHCAMH); YMEHHE COCTaBIATH BBIPAKCHHUS,
YpaBHEHHUs, HEPAaBEHCTBA MW CHUCTEMbl MO YCIOBHUIO 3a/1a4H,
HCCIIeIOBATh MOMyYEHHOE PEIICHHE U OIICHUBATh MPaBAONOJ00HOCTh

IMOJIYUYCHHBIX PE3YyJIbTaTOB

YMeHue onepupoBath NOHATHAMU: (PUrypa, TOUKa, OTPE30K, IpsiMas,
IIy4, JIOMaHas, yroil, MHOTI'OYT'OJIbHUK, TPEYrOJIbHUK,

paBHOOEIPEHHBII " PaBHOCTOPOHHUM TPEyroJIbHUKHY,




NPSIMOYTOJIBHBIM TpPEyrojbHUK, MenuaHa, OUCCeKTpuca U BBICOTA
TPEYrojbHUKa,  YETBIPEXYIONbHUK,  MapajulejorpamM,  pomo,
NpSIMOYTOJIBHMK,  KBaJpaT, Tpameuus; OKPYKHOCTb,  KpYT,
KacaTejbHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMU (UTypamy;
YMEHME pellaTh 3a/a4d, B TOM YUCIIE U3 IIOBCEIHEBHOM >KHM3HM, Ha
HaXO0XJACHUE FEOMETPUYECKUX BEIUYUH C IPUMEHEHUEM NU3YUEHHbIX

CBOWUCTB (puryp u GpaxkToB

10

YMeHue omepupoBaTh MOHSATHAMHU: PABEHCTBO (UTYp, PABEHCTBO
TPEYroJbHUKOB; MapaJIeTbHOCTh U NEPIEHANKYISPHOCTD MPSMBIX,
yrojl MEXAYy HpSMbIMU, NEPIEHIUKYJSAP, HAKIOHHAs, IMPOEKIUs,
nonpobue  guryp, NOA0OHBIE  TPEYrOJbHUKH,  CUMMETpUS
OTHOCHTEJIbHO TOYKH M NPSMOM; YMEHHUE paclio3HaBaTh PaBEHCTBO,
CUMMETpUI0 U nojobue  ¢uryp, NapajuIeIbHOCTh U

NEPHNCHAUKYIIIPHOCTD IIPAMBIX B OKPYKAOIIEM MHUPC

11

YMeHue omnepupoBaTh MOHATHSIMM: JJIMHA, PAcCTOSHUE, Yroll
(BesqiMuMHA yTiia, CUHYC U KOCHHYC yIja TPEeYrojbHHUKA), IUIOIIA/Ib;
YMEHHE OLICHUBATh pa3Mephl IPEIMETOB U 00BEKTOB B OKPYXKAIOILEM
MHUpE; yMEHHUE MPUMEHATh (OpPMYyNIbl MNEepUMETpa U IUJIOLIAAU
MHOT'OYTOJIbHUKOB, JUIMHBI OKPY)KHOCTU U IUIOILAAU Kpyra, oobema
MPSIMOYTOJIBHOTO TapajuiesienuIeia; YMEHUEe NMPUMEHSITh NMPU3HAKU
paBEHCTBa TPEYTOJILHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHHKA,
teopemy Iludaropa, TpUroHOMETpHUYECKHE COOTHONICHUS IS

BBIYMCJICHUA OJINH, paCCTO}IHI/II\/’I, TJIOIIAIeH

12

YMmenue wu3o0pakaTh IUIOCKME QUIYphl U HUX KOMOUHAIWH,
MIPOCTPAHCTBEHHbIE (DUTYpPBI OT PYKH, C IOMOIIBIO YEPTEKHBIX
UHCTPYMEHTOB M DJJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WU

CHUMBOJIbHOMY OITMCAHUTIO

13

YMmenue ONeprupoBaTh IOHATHAMHU: TMPAMOYTOJIbHAdA CHUCTEMaA
KOOpaAuHaT, KOOpAWHATbl TOYKH, BCEKTOpP, CyMMa BCKTOpPOB,
MNPOU3BCACHUC BCKTOpPAa HaA YHUCIO, CKaJIApHOC MPOU3BCACHUC
BCKTOPOB;, YMCHHC MCIIOJIB30BATh BCKTOPbI M KOOPAWHATHI IJIA
NpCACTABJIICHUSA NAHHBIX U PCHICHUA 3a4a4, B TOM YHUCJIC U3 APYIrUx

Y4eOHBIX TIPEIMETOB U PEATLHOMN KU3HH

14

VYmeHune OIICpUPOBATE IMOHATUAMMU: CTOJIOMKOBBLIE U KPYroBbI€

AuarpaMmebl, Ta6J'II/II_U:I, cpeaHee apH(bMeTqucxoe, MCauaHa,




HauOoJbllee U HAaUMEHbIIEe 3HAYCHUS, pa3Max YHMCIOBOro Habopa;
YMEHHE W3BJIEKaTh, HMHTEPIPETHPOBATH U  MPeoOpa3oBBHIBATH
nHpOpMAILMIO, TPEACTABICHHYI0 B Ta0nMIAaX W Ha AMarpammax,
OTpPaXKAIOIIYIO CBOWCTBA M XapaKTEPHCTUKH PEATbHBIX MPOLECCOB U
SABJICHWI; yMEHHE pacClO3HaBaTh M3MECHYMBBIC BEJIUYUHBI B

OKpY>KaroIlleM MHpe

15

YMeHne omnepupoBaTh MOHITHSAMU: CIYYAWHBIA OMBIT (CIy4alHBIN
HKCHEPUMEHT), JJIEMEHTAPHOE COOBITHE (PJIEMEHTAPHBIM HCXON)
CIIy4allHOTO OIbITa, CIy4ailHOE COOBITHE, BEPOSITHOCTH COOBITHS;
YMEHHUE HAaXOJIUTh BEPOATHOCTU CIIy4alHBIX COOBITHH B OMBITaxX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHE pellaTh
3aJa4d METOAOM OpPraHW30BAaHHOTO Tepedopa U ¢ UCIOIb30BaHUEM
MpaBWJIa YMHOXKEHHUS, YMEHHUE OLEHUBATh BEPOSTHOCTU PEabHBIX
COOBITUH U SBJIEHUM, MOHUMATh POJIb MPAKTUUYECKU JOCTOBEPHBIX U
MaJOBEPOSTHBIX COOBITUNA B OKPYXKAIOIIEM MHPE U B >KU3HU;
3HAKOMCTBO C TOHSATHUEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YHCENT U €I0 POJIBIO B MACCOBBIX SABJICHUAX

16

YMenue BbIOMpaTh MOAXOASIIMNA W3YYEHHBIH METOJ Ui pEeIlICHUS
3a/1a4, IPUBOJIUTH NMPUMEPHl MATEMATUUECKUX 3aKOHOMEPHOCTEH B
MPUPOJIE U KU3HH, PACIIO3HABATH MPOSBICHUE 3aKOHOB MATEMATHKHU
B HCKYCCTBE, OIMCHIBATH OT/CJIbHBIC BBIIAIOIIMECS PE3YIbTaThl,
MOJIyYE€HHBIE B XOJIe Pa3BUTHA MATeMaTUKHU KaK HayKW, MPUBOAUTH
MpUMEpPhl  MAaTEeMATHYECKUX OTKPBITUM HM WX AaBTOPOB B

OTE€YECTBEHHOU U BCEMUPHON UCTOPUU




INIEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA OI'D
11O MATEMATHUKE

Kon IIpoBepsieMblii 3J1eMEHT COePKAHMS

1 Hucna u BEIYMCIICHUS

11 Hatypanbuble u nensie yucna. [IpusHaku 1eIMMOCTH HebIX YHCe

L OOBIKHOBEHHBIE M JIECATHYHBIC  JIpOOHM, TPOICHTHI,  OCCKOHEYHBIC
' MepUONIECKHe APOOU

13 Panmonanehbie uucna. ApudMeTHUECKHE Omnepalud ¢  PaldoOHATBHBIMU
' YHCIaMU

14 JleiicTButenpHble uncia. ApudMeTuyecKkrue Omnepanud ¢ JeHCTBUTENbHBIMU
' YHCIaMU

Ls [TpuOnuxEHHbIE BBIYMCICHMS, NMpPaBHJIA OKPYIJICHHS, MPUKHIKA U OICHKA
' pe3ynbTaTa BHIYUCICHUN

2 AnrebpanyecKkie BEIPaKSHHS

2.1 bykBeHHble BbIpakeHUs (BBIPAXKEHUS C IEPEMEHHBIMHU)

2 Crenenb ¢ nenbiM nokaszateneMm. CTeneHb C palMOHAIbHBIM I10KA3aTEJIEM.
' CBoiicTBa cTerneHu

2.3 MHorouseHsl

2.4 Anrebpanyeckas 1poob

”E Apudmernueckuii  KOpeHb  HaTypaibHOM  cremenu.  [ledictBus ¢
' apu(pMeTHYECKUMHU KOPHSIMHU HATYpaJIbHOU CTETIEHU

3 YpaBHECHHS 1 HEPABESHCTBA

31 Lensie u apoOHO-panmoHaNbHBIE YypaBHEHUsS. CHCTEMBI W COBOKYMHOCTH
' YpaBHEHUI

30 Lensle u apoOHO-panoHaNIbHBIE HepaBeHCTBA. CHCTEMbl M COBOKYITHOCTH
' HEPABEHCTB

3.3 Perienue TekCTOBBIX 3324

4 Uucnoble NOCIE10BATENIBHOCTH

41 ITocnenoBaTeabHOCTH, CIOCOOLI 3aJaHUs ITOCIIEI0BATEILHOCTEN




Apudmerndeckass W TEOMETPUYECKas IPOTPECCHH.

dopMmyna  CI0XHBIX

4.2
MIPOLIEHTOB
5 OyHKIMH
OyHK1UA, crnocodsl 3amanus  GyHkuuH. ['paduk  dyaknun. OOIacTh
oTpeJiesIeHUs] U MHOXKecTBO 3HaueHu# ¢pynkumu. Hynu ¢pynkuuu. [IpomexyTku
5.1 3HAKOIOCTOSHCTBA. [IpOMEXyTKH MOHOTOHHOCTH (PYHKIUH. MaKCUMyMBbI U
MUHUMYMBbl (QyHKIuU. Hanbosbliee 1 HauMeHbllee 3HaYeHUE (YHKIUM Ha
IIPOMEXKYTKE
6 KoopanHaTsl Ha IpsAMOM U IIJIOCKOCTH
6.1 Koopaunarnas npsamas
6.2 JlekapTOBbI KOOPAMHATHI HA IIOCKOCTH
7 I'eomerpust
7.1 ['eomeTprueckue GUrypsl 1 ux cBOICTBa
7.2 TpeyroapHHUK
7.3 MHOroyronsHUKU
74 OKpY>KHOCTb U KpyT
7.5 W3mepeHune reoMeTpu4ecKux BeJIMYUH
7.6 BexTops! Ha MII0CKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnwucarenpHasi CTaTUCTUKA
8.2 BeposiTHOCTB
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'pader




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI V1A YYEHUKA

METOANYECKHUE MATEPHUAJIbBI IJIAA YUUTEJIA

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETHU

HUHTEPHET
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