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HOACHUTEJIBHASA 3AIIMCKA

['eomeTpusi Kak OJWH U3 OCHOBHBIX PAa3/elOB LIKOJIbHOM MAaTeMaTHKH,
UMEIOIUN CBOEH 1eNbl0 00€CTeUnTh M3YyYEHUE CBOKMCTB M pa3MepoB QUIyp, UX
OTHOLIEHWI M B3aUMHOE pPacCHOJOXXEHHE, ONHUpPaeTcsd Ha  JIOTMYECKYIO,
JOKa3aTeIbHYI0 JUHUI0. LIEeHHOCTh M3y4eHMs] T€OMETPUM HAa YPOBHE OCHOBHOI'O
oOurero o0pa3oBaHUs 3aKIIOYAETCS B TOM, YTO OOYYAIOIIUNUCA YUUTCSI TPOBOAUTH
JIOKa3aTeNbHbIE PACCYXKICHUSA, CTPOUTH JIOTUYECKUE YMO3aKIIOUEHHUS, TOKA3bIBaTh
UCTUHHBIE YTBEPXKIECHHUS M CTPOUTh KOHTPHPHUMEPBI K JIOXKHBIM, MPOBOJMTH
pacCyXJI€HUsI «OT TMPOTHUBHOIO», OTJAMYaThb CBOMCTBA OT IPHU3HAKOB,
(dbopMynHpoBaTh OOpATHBIE YTBEPKIACHUSI.

Bropoii nenpi0 H3ydeHUsT TE€OMETPUU SIBIISIETCS HCIIOIb30BaHUE €€ Kak
MHCTPYMEHTA NPU PEUICHUM KaK MaTeMaTH4YEeCKUX, TaK M NPAKTUYECKUX 3a/ad,
BCTPEUANOIIMXCA B peanbHOM ku3HM. OOydaromuiics AOMKEH HAayYUThCs
OTPEACIUTh F€OMETPUUYECKYI0 (DUTYpy, OMUCATh CIOBAMH JAHHBIM 4YEpTEX WIH
PUCYHOK, HAWTH TUIOMIAh 3€MEJIBHOI'0 YYaCTKa, paCCUYUTATh HEOOXOAUMYIO JTUHY
OINITOBOJIOKOHHOTO Kalenst win TpeOyemble pa3Mepbl rapaxka sl aBTOMOOMJIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIYUCIMTENbHAS JUHUSA B U3yYEHUU T'€OMETPHUHU.
[Ipu pemieHuu 3aay NPAKTUYECKOTO XapaKTepa OOYYaloIUNCA YUYHUTCS CTPOUTH
MaTEMaTUYECKNE MOJEIM PEAIbHBIX O KU3HEHHBIX CHUTYallUid, IPOBOAMTH
BBIYHCIICHUS U OLIEHUBATh aJI€KBATHOCTD MTOJIyYEHHOT'O pE3yJIbTaTa.

Kpaiine BakHO NOMYEPKUBATH CBA3M T'€OMETPUU C JAPYTHMMH Yy4E€OHBIMU
npeiIMeTaMHi, MOTUBUPOBATh MCIOJIb30BATh OMPENEIECHUS T€OMETPUUECKUX (PUTYD
U TIOHSTHH, JEMOHCTPUPOBATh NMPUMEHEHHE IOJYYCHHbIX YMEHHHA B (pu3uke H
TEXHHKEe. OTH CBs3W Hamboiee SPKO BHAHBI B Temax «BekTopsi»,
«Tpuronomerpuueckue cooTHouieHus», «Meroa koopauHat» u «Teopema
[Tudaropay.

VYuebnbiii kypc «l'eoMerpus» BKIIOYACT CICIYIOIIME OCHOBHBIC Pa3JICibl
comepxkanusi: «l'eomerpuueckue Qurypel U UX CcBoMcTBa», «M3mepenue
F€OMETPUYECKUX  BEJIMYMH», «JleKapTOBbl KOOpPAMHATHl HAa  IJIOCKOCTH,
«BexkTtopbly, «JIBrxkeHus miockoctuy, «I[IpeodpasoBanus mogo0us».

Ha uzyuenue yueOHoro kypca «I'eomerpusi» orBogutcst 204 gaca: B 7 kitacce
— 68 yacoB (2 4daca B Hemenro), B 8 kiracce — 68 vacoB (2 yaca B HeAeno), B 9
KJ1acce — 68 yacoB (2 yaca B HEZIEINIO).



COILEPKAHUE OBYYEHUA
7 KIIACC

HauvanbHble nonsatus reomerpun. Touka, psmas, OTpE30K, Jayd. Yroi. Buasl
yriioB. BeprukanbHple U cMexHble yIubl. buccexkrpuca yria. Jlomanas,
MHOIOyrojibHUK. [lapannensHoCTs M NEPIEHAUKYIAPHOCTD MPSMBIX.

Cummerpruunble  Qurypsl. (OCHOBHBIE CBOICTBA OCEBOM CUMMETPHH.
[IprMepbl CUMMETPHUH B OKPYKAKOLIEM MHPE.

OCHOBHBIE TIOCTPOEHUS C NOMOLIBIO LMPKYJIS M JIMHEWKU. TpeyrosbHUK.
Bricora, Mennana, OMcCeKTprca, UX CBOMCTBA.

PaBHOoOenpeHHBII W  PaBHOCTOPOHHMN  TpPEYrodpHUKHA. HepaBeHCTBO
TPEYrOJIbHUKA.

CBoiicTBAa M TpU3HAKM pPaBHOOEAPEHHOro TpeyroiapHuka. IlpusHaku
PaBEHCTBA TPEYT OJIbHUKOB.

CBoliCTBa M IPU3HAKY MMapaLIeNIbHBIX NPAMBIX. CyMMa YIiI0B TPEYrOJIbHHUKA.
Breuinue yribl TpeyrojibHuKa.

IIpssmMoyronbHblli  TpeyronbHUK. CBONCTBO MeEIHMaHbl MPSAMOYTOJIBHOTO
TPEyrojibHUKa,  NPOBEAEHHOM K  rumnoreHy3e. lIpu3Hakm  paBeHCTBa
IPSAMOYTOJIBHBIX TPEYTOJbHUKOB. [IpAMOYTrOIbHBIN TPEYTOJIBHUK € YTIIOM B 30°.

HepaBeHcTBa B reomMeTrpuu: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOU, Teopema o OoJyblleM yriie U OoJbLIell CTOpPOHE TPEYroJbHUKA.
[leprieHIUKYIISIp U HAKIIOHHAS.

I'eomerpuueckoe MecTO TO4YEK. buccekTpuca yrima W CEpeIMHHBIN
NEPIEHAUKYIIAP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYEK.

OKpyXHOCTh W Kpyr, XOopAa M JHUaMeTp, HUX CBoilcTBa. B3ammHoe
PaCIIONOKEHUE OKPYKHOCTU M npsiMo. KacarenbHas n cexkymas K OKPYKHOCTH.
OKpyXHOCTb, BIHMCaHHas B Yrojl. BrnucaHHas u OINHCAaHHAsA OKPYKXHOCTH
TpPEYroJbHUKA.

8 KUIACC

Yerpipéxyronpauku. [lapannenorpamm, ero npu3Haku U cBoucTsa. HacTHble
Cly4yad MapajuienorpaMMoB (MPSAMOYTOJIBHUK, pOMO, KBaapar), WX NPHU3HAKU U
cBoicTBa. Tpamemusi, paBHOOOKas Tpamenus, €€ CBOHCTBA UM NPU3HAKHU.
[IpsAsmoyrospHas Tpaneuus.

Meron ynBoenuss meauansl. LlenTpanbHas cumMmerpus. Teopema daneca u
T€OpeMa O MPOIOPLUOHAIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYTroJibHUKA U Tparnenuu. LleHTp macc TpeyroiabHuKa.

[Tongobue TpeyroabHUKOB, Kod(duuueHnt momodus. I[lpuszHaku mnomgoOus
TpeyroibHUKOB. [IprMeHeHne mogo0ust mpy peleHny MPakTUYeCKUX 3a/1ad.



CroiicTBa 1omaae reomerpudeckux ¢uryp. dopmynsl s 1uIOMIAIA
TpeyrojibHUKA, TMapajuienorpaMma, pomo6a u Tpanenuu. OTHOIIEHWE TIUIomaaen
OTI00HBIX (UTYP.

Brruncnenve miomanend TpeyroaibHUKOB U MHOTOYTOJIBHHKOB Ha KIIETYATOMN
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mnpu pemenun
MPaKTUYECKUX 3a]1a4.

CuHyC, KOCHMHYC, TaHT€HC OCTpPOro yrjia MNPSAMOYTrOJbHOTO TPEYrOJIbHHKA.
OCHOBHO€ TPUTOHOMETPUUECKOE TOXKIECTBO. TpuroHomerpuueckue GyHKIIMU
yrioB B 30, 45 u 60°.

BrnircanHble ¥ LEHTpaNbHBIE YIJIbI, YIOJl MEXIY KacaTelbHOM M XOPAOM.
Yrael  Mexay ~XopJamMM U CeKylIMMHU. BrnucaHHble W ONKMCAHHBIE
YETBIPEXYTOJBbHUKN. B3auMHOe pacnonoxeHue [aByX OKpyxkHoctel. Kacanue
okpyxHocTei. OOI1re KacaTeabHbIe K ABYM OKPY>KHOCTSIM.

9 KIIACC

Cunyc, kocuHyc, TaHrenc yriaoB or 0 gmo 180°. OcHoBHOe
TPUTOHOMETPHUUYECKOE TOKAECTBO. DOPMYIIBI TPUBEICHMUS.

Pemienne TpeyronbHukoB. TeopemMa KOCMHYCOB M TEOpEMa CHHYCOB.
Pemrenne npakTudecKkux 3azad4 C HMCIOIb30BAHUEM TEOPEMBI KOCHUHYCOB U
TEOPEMBI CHHYCOB.

[IpeobpazoBanue nonodusi. [1ogo0re COOTBETCTBEHHBIX AJIEMEHTOB.

Teopema O mNpPOU3BENECHUM OTPE3KOB XOpPH, TEOPEMBI O MPOU3BEACHUU
OTPE3KOB CEKYIIUX, TEOPEMA O KBAAPATE KACATEIbHOU.

BekTop, anmHa  (MOOyNb)  BEKTOpA,  COHAINPABIEHHBIE  BEKTOPBI,
IPOTHBOMNOJIOKHO  HANPABJICHHBIE  BEKTOPBI, KOJUIMHEAPHOCTh  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OIEpallid HaJ BeKTopaMu. Pa3nokeHue BEKTOpa Mo ABYM
HEKOJUIMHEeapHbIM BekTopaM. KoopaunHatsl BekTopa. CKalsipHOE NPOU3BEACHUE
BEKTOPOB, IPUMEHEHUE JUIs1 HAXOKICHMSI JUIMH U YIJIOB.

JlekapTOBBI KOOpAMHATHI HA IUIOCKOCTU. YPABHEHUS MPSIMOU U OKPYKHOCTH
B KOOpAMHATAX, [IEPECEUCHUE OKPYKHOCTEN U MpsAMBIX. MeTo[ KOOpAUHAT U €ro
IIPUMEHEHHE.

[IpaBunbHbIE MHOrOYroabHUKHM. [[nmuHa OKkpyxHOCTH. I'pamycHas wu
paauaHHas Mepa yrja, BbIUMCIECHUE JUIMH AYr OKpyx)HocTeu. [lnmomans kpyra,
CEKTOpa, CErMEHTA.

JIBIOKEHUS TUIOCKOCTH M BHYTPEHHUE CUMMETpUU (QUryp (SIeMEeHTapHbIE
npeactasienus). [lapannensueiit nepenoc. [ToBoporT.



IVIAHUPYEMBIE PE3VYJIIBTATBI OCBOEHHSA ITPOI'PAMMBbI
YYEBHOI'O KYPCA «(T'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHHMS MPOrpaMMbl y4yeOHOro Kypca
«"eomeTpus» XapaKTepU3yKOTCS:

1) matpuoTHYecKoe BOCIMTAHHE:

IPOSBIICHUEM MHTEpeca K MPOLUIOMY M  HACTOSIIEMY POCCHICKOM
MAaT€MAaTUKH, LEHHOCTHBIM  OTHOIICHUEM K  JOCTHIXKEHHUSAM  POCCHMCKHX
MAaTE€MAaTUKOB M POCCHUMCKOM MAaTEMAaTHYECKOM IIKOJIBI, K MCIIOIb30BAaHUIO JTHUX
JOCTHKEHUM B JIPYTUX HayKaxX W MPUKIAJAHBIX cepax;

2) rpaxIaHCKoOe M IyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIIOJHEHHUIO O0S3aHHOCTEN I'pa)<IaHWHA U pean3aliy ero
OpaB, MPEJACTAaBIECHUEM O MaTEeMAaTHYECKUX OCHOBaX (PYHKUMOHUPOBAHMS
Pa3IMYHBIX CTPYKTYp, SIBJEHUH, MPOLEAYp IpakIaHCKOro o0IecTBa (Hampumep,
BbIOOPBI, ONPOCHI), TOTOBHOCTBIO K 00CYKJIEHUIO 3TUYECKUX MPOOJIEM, CBA3aHHbBIX
C IpPAaKTUYECKHUM IPUMEHEHMEM JOCTHKEHUHW HAyKH, OCO3HAHUEM BaXXHOCTHU
MOPAJIBHO-3TUYECKUX NPUHIMUIIOB B IEATEIBHOCTH YUYEHOTO;

3) TpyaoBOe BOCIMTAHUE:

YCTAHOBKOM Ha AaKTHBHOE YYacTHE€ B pEUICHUM IPAKTUYECKUX 3a/1ad
MaTE€MAaTU4YECKOM HAIIPaBICHHOCTH, OCO3HAHMEM BA)KHOCTH MATEMAaTHYECKOTO
o0pa30oBaHUs Ha MPOTSXKEHHHM BCEH KM3HM Il yCHEMHOM NpodeccHOHaIbHOM
JESITENbHOCTH M Pa3BUTHUEM HEOOXOAUMBIX YMEHHM, OCO3HAHHBIM BBIOOpOM U
OCTPOEHUEM MHAMBUIYaJIbHON TPAeKTOpUU 00pa30BaHUs U KU3HEHHBIX IUJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX OTPEOHOCTEIH;

4) 3cTeTMYeCKOE BOCTIMTAHME:

CIOCOOHOCTBKO K OMOLMOHAJIBHOMY M  AICTETUYECKOMY BOCIPHUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/lay, PELICHUH, pacCyXJIEHUH, YMEHHUIO BHJIETh
MaTEMATHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NTO3HAHMSA:

OpUEHTalMell B JEATEIbHOCTM HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX
OpeaCcCTaBlIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, MPUPOJIbI U
o0miecTBa, MOHUMAaHUEM MaTEMaTHUYEeCKOM HAyKd Kak c(epsl 4YeaoBeuecKOi
NEATEIbHOCTH, JTAloOB €€ pa3BUTHUS M 3HAYUMOCTH Ul Pa3BUTHSA LIMBUJIM3ALUY,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTH4YeCKOM KYJIbTYpOH KakK CpEACTBOM
NIO3HAHUS MHpPA, OBJAJCHUEM IMPOCTEUIIMMH HABBIKAMH HCCIIENOBATEIbCKON
NEATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GopMHpPOBaAHHME KYJbTYPbl 310POBbS U
IMOLUMOHAJIBHOIO 0JIArONOJIY YU

FOTOBHOCTBIO MPUMEHATH MAaTEMAaTHUYECKHUE 3HAHWUS B HHTEpPEcax CBOETO
37I0POBbS, BEAEHUS  3J0POBOro  00pa3a KU3HU  (3I0pOBOE  MHTAHUE,
cOaJaHCUPOBAHHBIM PEXUM 3aHATUM U OTHbIXa, peryysipHas dusnueckas
aKTUBHOCTbH), C(HOPMHUPOBAHHOCTHIO HaBBbIKA pPEQIIEKCHUU, TMPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TAKOr'o JKE MpaBa JPYroro 4eIOBEKa,

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpHMEHTAIIMEN HA MPUMEHEHUE MAaTeMaTUYECKUX 3HAHUM ISl pEelIeHUs 3aaad
B 00JIACTM COXPAaHHOCTH OKPYXKAIOIIeH cpenpl, IUIaHUPOBAHUS TIOCTYIKOB U
OIICHKH WX BO3MOXHBIX MOCJEICTBUM JJI1 OKPYXKAIOWIEH CPEIbl, OCO3HAHUEM
J100aJIbHOTO XapakTepa SKOJOTMYECKHUX MPOOJIeM U MyTEeH UX pelieHus;

8) ajanTanusa K U3MEHAIIMMCS YCJIOBHAM COLUMAJILHOM M NMPUPOTHOM
cpenbl:

FOTOBHOCTBIO K JIEMCTBUSIM B YCIIOBUSX HEONPEACIEHHOCTH, IOBBILICHUIO
YPOBHS CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUYECKYIO AEATEIbHOCTh, B TOM YHCIIE
YMEHUE YYUTHCS Yy JPYTUX JIOJICH, MpUOOpeTaTh B COBMECTHOM AESATEIbLHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIIETCHIIMU U3 OIbITA JIPYTHX;

HEOOXOAUMOCTbI0O B (OPMUPOBAHMU HOBBIX 3HAaHHUM, B TOM YHCIIE
dbopMyIUpOBaTh UAECH, TOHATHS, TUIIOTE3bl 00 0OBEKTAX U SIBJICHUSIX, B TOM YHCIIE
paHee HEW3BECTHBIX, OCO3HaBaTh JeMUIIMTBI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYyallMl0, BOCHPUHUMATH
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIONIUN KOHTPMEp, KOPPEKTHUPOBATH
MPUHUMAEMbIC peIIeHus U JeHCTBUS, (OpPMYJIUpPOBATh U OIEHUBATh PHUCKU U
MOCJICICTBUSA, (POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATBI
Ilo3naBaTe/ibHbIe YHHBEPCAJIbHbIE YUueOHbIe 1eliCTBUS

Ba3oBbiesiornueckueaeicTBUs:

e BBIABIIATh W XaPAKTEPHU30BATh CYIIECTBEHHBIC NMPU3HAKH MATEMATHYECKUX
00BEKTOB, TOHATHW, OTHOIICHWA MEXIYy TMOHATUAMH, (OPMYIHPOBATH
OTIpEeNeNICHUs]  TOHSATUH, YCTaHABIMBATH  CYIIECTBEHHBIA  TPU3HAK
KJaccu(uKauy, OCHOBaHUS i OOOOIICHWS U CpaBHEHUS, KPUTEPUU
MIPOBOJUMOTO aHAJIH3A,;

e BOCIPHUHUMATh, (QOPMYIHPOBATH MW  MNPeoOpa3OBBIBATH  CYXKICHUSA:
YTBEpIAUTEIbHBIC W OTpPHUIATENbHBIC, CIWHWYHBIC, YacTHBIE W 0O0IIue,
YCIIOBHBIE;



BBIBIISAITh ~ MaTEMaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3HM U
npoTUBOpeurss B (akTaxX, [aHHBIX, HAONIONCHUSX U YTBEPKIACHUSIX,
npenjaraTh KpUTEPUU JUTs BBISIBJICHUS 3aKOHOMEPHOCTEH U MTPOTUBOPEUUH;
JIeNaTh BBIBOJBI C HWCIIONIH30BAHHEM 3aKOHOB JIOTWKH, JCTYKTHBHBIX H
WHAYKTUBHBIX YMO3aKIIFOUCHHUH, YMO3aKIFOUCHHUH 110 aHAJIOTHH;

pazOupaTh J10Ka3aTebCTBA MATEMATHUYECKUX YTBEPXKIECHUN (MpSIMbIE U OT
MPOTHUBHOT0), TPOBOJAUTH CAMOCTOSTEIHLHO HECIOXKHBIC J0Ka3aTeIhCTBA
MaTeMaTH4YeCKUX (HaKTOB, BBICTpAWBATh aAPTYMEHTAIMIO, TPUBOJIUTH
MIPUMEPHI M KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOWpATh CIOCO0 pemieHuss y4eOHOW 3amaud (CpaBHUBATH HECKOJBKO
BApUAHTOB pEIICHUS, BHIOMPATh HauWOoJiee TOAXOMAIUNA C Y4IETOM
CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPHECR).

Ba3zoBnbiencciienoBarebCKUe1eiCTBUA .

UCIIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATENIbCKUNH WHCTPYMEHT IO3HAHUS,
dbopMyIHpOBaTE BOIMPOCH, (PUKCHPYIONIUE TPOTUBOpEUUe, MPOoOIeMy,
CaMOCTOSITEIbHO ~yCTaHABIMBaTh MCKOMOE U JlaHHOe, (opMHUpOBaATH
TUIOTE3Y, apTyMEHTUPOBATH CBOIO MO3UIUIO, MHEHHUE;

MPOBOJUTh MO CAaMOCTOSATEIBHO COCTaBJICHHOMY TIUIaHY HECIOXHBIN
HKCHEPUMEHT, HEOOIBIIIOE UCCIIEIOBAHUE 110 YCTAHOBJIECHUIO OCOOCHHOCTEMN
MaTeMaTU4YECKOro 00BhEKTa, 3aBUCUMOCTEN 00bEKTOB MEKTy COOOM;
CaMOCTOSITEILHO (POopMyTHUpOBaTh 0000IIEHNST U BBIBOJIBI MO pe3yjIbTaTaM
NPOBENEHHOTO HAOIOCHUS, HUCCIIEIOBAaHMS, OIICHHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BEIBOJAOB U 0000IIECHUI;

IIPOrHO3UPOBATh BO3MOYKHOE Pa3BUTHE IMPOIECCAa, a TaKKE BBIJBHTaTh
MPEATNOI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

PabGora ¢ undopmanmei:

BBISIBJISITH HEJOCTaTOUYHOCTh M H30BITOYHOCTh WHGOpPMAIUU, JaHHBIX,
HEOOXOAMMBIX JIJISl PEIICHHS 3a/1a4H;

BBIOMpATh, aHAJU3UPOBaTh, CHUCTEMATU3UPOBATH W HWHTEPIPETUPOBATH
uHGOPMAITUIO PA3TUYHBIX BUIOB U (OPM MIPEICTABICHHUS;

BbIOMpaTh (OpMy MpEACTaBICHUS HHPOPMALMUA M HWUIIOCTPUPOBATH
peliaemMble 3aJayd  CXeMaMH, JuarpaMmamMu, HWHOM rpadukod Hu HUX
KOMOMHAIIUSIMU,

OLICHMBATh HAAEKHOCTh HMH(OpPMALMK TO KPUTEPHSIM, MPEATOKEHHBIM
yUUTENIEeM WiIH CPOPMYITUPOBAHHBIM CAMOCTOSTENHHO.

KoMMyHHMKaTHBHBICYHHBEpPCAJIbHbICyYeOHbICACHCTBUA:

BOCIIPUHUMATH U (HOPMYIUPOBATH CY>KJI€HUS B COOTBETCTBHUH C YCIOBUSMU
U 1IEJISIMU OOIIeHHUsI, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MUCHBMEHHBIX TEKCTaX, JIaBaTh IMOSICHEHHS 1O XOAY PEUICHHUS
3a/1a4yv, KOMMEHTUPOBATh MOJYyUYECHHBIN PE3yJIbTaT;

B X0/i€ 00CYXJIeHUS 3a7aBaTh BOIIPOCHI 10 CYIIECTBY OOCYKIaeMON TEMBbl,
npo0JIeMbl, PEIIAeMON 3a/1a4, BBICKA3bIBaTh UEH, HALIEIEHHbIE HA TTOUCK
pelIeHus, COIMOCTABJISITh CBOU CYXIEHUS C CYXJICHUSMU JIPYyTUx
YYaCTHUKOB JHAaJiora, OOHApY)XMBATh Pa3jW4Me€ U CXOJICTBO TMO3UIIUM, B
KOpPEKTHOU hopme GhopMyIMpoBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;
NPEICTaBIATh pE3yNbTaThI pelIeHUs 3a/1ayu, AKCIIEPUMEHTA,
UCCIIeIOBaHUs, POEKTA, CAMOCTOSATEIBHO BIOMPATh ()OpMAT BHICTYILJICHUS
c y4€TOM 3aj1a4 MPE3EeHTAIlUN U OCOOEHHOCTEHN ayTUTOPUH;

MOHUMATh W UCIOJIb30BaTh MPEUMYIIIECTBA KOMAHIHONW ¥ WHIUBUYATbHON
paboThI U pelIeHuH Y4eOHBIX MaTEeMAaTUYECKUX 3a/1a4;

NPUHUMATh 1€JIb COBMECTHOM NE€ATEeIbHOCTH, IUIAHUPOBATh OpraHU3aIUI0
COBMECTHOM paloThl, pachpeaensTb BUIbl pPabOT, JOroBapUBATHCA,
00CYXIaTh TPOIECC U Pe3yabTaT paboThI, 0000IaTh MHCHHS HECKOIbKHUX
JIIO/ICH;

y4acTBOBaTh B TPYMNOBBIX (popmax paboTel (0OCYXIeHUs, OOMEH
MHEHUSMH, MO3TOBBIC IITYPMbI U JPYTHE), BHIMOIHATH CBOIO YaCTh paOOThI
U KOOPIAWMHUPOBATH CBOM JIEUCTBUA C JPYTUMH YIEHAMU KOMAaH/IbI,
OLICHMBATh KAauye€CTBO CBOEr0 BKJIAJa B OOIIMI MPOAYKT MO KPHUTEPUAM,
c(hOpMYITHPOBAHHBIM YUYaCTHUKAMU B3aUMOJICHCTBHUS.

PeryJIHTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁﬂble IleﬁCTBHﬂ

Camoopranusanus:

CaMOCTOSITEJILHO COCTABJISITH IUIAH, JITOPUTM PEIICHUs 3a7adyul (HWJIH €ro
4acTh), BBIOMpATh CMOCOO pEIIEHUs ¢ YYETOM HMEIOUIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBaTh U KOPPEKTUPOBATH
BAapUAHTHI PEIICHUN ¢ YIETOM HOBOM MH(GOPMAIIHH.

C&MOKOHTpOJ’lb, AMOIHMOHAJILHBIMNHTEJIJIEKT:

BJIQJIETh CIIOCO0AMM CaMOIIPOBEPKH, CAMOKOHTPOJISI ITPOIlecca U pe3ysibTaTa
pelLIeHUs MAaTEMATUYECKOM 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOI'YT BO3HUKHYTh IIPU PELICHUU 3a/1a4H,
BHOCUTH KOPPEKTUBBI B JICSITEIILHOCTh HAa OCHOBE HOBBIX OOCTOSITEILCTB,
HaWJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEM;

OIICHUBATh COOTBETCTBUE PE3YyJIbTATA JICITEIBHOCTH MOCTABICHHON LIEIU U
YCIIOBUSIM, OOBSCHSTh MPUUYUHBI JOCTHKCHHS] WJIM HEOCTHXKEHHS IENH,
HAXOJUTh OMNOKY, TaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

NPEJMETHBIE PE3YJIBTATBI



K konmy oOyuenuss B 7 kJacce OOYyYarOIIMIICS TOMYYHUT CIEAYIOIINE
MPEAMETHBIE PE3YIIbTATHI:

Pacnio3naBaTh UW3y4deHHBIE Te€OMETpUYECKHME (QUTYypbl, ONpENeNsiTh HX
B3aMMHOE DACIOJIOKEHHE, H300pakaTh T'e€OMETpUYECKUe (UTYPHI, BBITOIHSITH
YEpTEXKHU MO YCIOBUIO 3ahaud. M3MepsiTb JMHEHHbIE U YIJIOBbIE BEJIIMYMHBI.
PemiaTe 3a1a4n Ha BEIYMCIIEHUE NJIMH OTPE3KOB U BEJIUYUH YIJIOB.

Henate rpyOyl0 OIEHKY JIMHEWHBIX W YIJIOBBIX BEIMYMH NPEIMETOB B
pEaIbHON JKM3HU, Pa3MEPOB NPHUPOAHBIX OOBEKTOB. Paznmmuarh pasmepsl 3THX
00BEKTOB IO MOPSIAKY BETUYUHBI.

CTpouTh 4epTexKU K TEOMETPUUECKUM 3a/1a4aM.

[Tonp30BaThCs NpPU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BATh
NIPU3HAKYU W CBOWCTBA PaBHOOEAPEHHBIX TPEYTOJIBHUKOB P PEIICHUH 3a]1a4.

[IpoBOINTE JTOTHMYECKUE PACCYXKIACHUS C MCIOJB30BAHHEM I€OMETPHUUYECKUX
TEOPEM.

[Tonp30BaThCs MpPU3HAKAMHU PABEHCTBA MPAMOYTOJIBHBIX TPEYTrOJIbHUKOB,
CBOWCTBOM  MEIWaHbl, MPOBEAEHHOW K  THUIOTEHY3€  MNPSIMOYTOJIBHOTO
TPEYTOJIbHUKA, B PEIICHUU T€OMETPUUECKHUX 3a]1a4.

OnpenensTe napauieIbHOCTh IPSIMBIX C TIOMOIIBIO YTIIOB, KOTOPbIE 00pa3yer
¢ HUMU cekymas. OnpenensaTs napauieIbHOCTh NPSMBIX C MOMOIIBIO PaBEHCTBA
pacCTOSIHAN OT TOYEK OJHOM MPSMOU 10 TOYEK APYrOM MPSMOM.

Pemiats 3aaun Ha KileTyaTol Oymare.

[IpoBOAUTH BBIYUCICHUS M HAXOJIUTh YHUCJIOBbIE M OYKBEHHBIE 3HAYCHUS
JIJIOB B TEOMETPUYECKUX 3aJayaX C MCHOJIb30BAHHMEM CYMMBI  YIJIOB
TPEYTrOJIbHUKOB W MHOTOYTOJbHHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IMpHU
MEPECEUCHUN JBYX NapauIeIbHBIX MPSAMBIX CEKylled. Pemats mpakTUyecKue
3a71a4M Ha HAXOXKIECHUE YIJIOB.

Brnagers mNoOHATHEM TeOMETPUUYECKOTO MECTA TOYEK. YMETh ONPENCHATH
OMCCEKTPHUCY YIJIa U CEPEAUHHBIN MEPICHINKYIISIP K OTPE3KY KaK Fre€OMETPUUYECKUE
MecTa TOUYEK.

@opMyIUpOBaTh OINPEAEIEHUS OKPYKHOCTH M Kpyra, XOpIbl U JUaMETpa
OKPYKHOCTH, ITOJIb30BaThCS UX CBOMCTBAMU. Y METh PUMEHATH 3TU CBOMCTBA MPHU
pelIeHny 3a1ay.

Brnagers MoHsATHEM ONMMCAHHON OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ neHtp. [lonbp3oBaThcs QakTaMu O TOM, YTO OMCCEKTPUCHI YTJIOB
TPEYTrOJIbHUKA IIEPECEKAIOTCS B OJHOM TOYKE, WU O TOM, 4YTO CEPEAWHHBIE
MEePIEHANKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Brnaaere noHsiTheM KacaTelbHOW K OKPY>XKHOCTH, TOJIb30BaTHCSI TEOPEMOU O
NEePHEHIUKYJIIPHOCTU KacaTelbHON U pajnyca, MPOBEAEHHOIO K TOUKE KaCaHUsI.



[Tonb30BaThCs MPOCTEHIIMMHU T€OMETPUUYECKUMU HEPABEHCTBAMU, TOHUMATh
UX MPAKTHYECKHUI CMBIC]I.

[IpoBOINTE OCHOBHBIE T€OMETPUUECKUE TIOCTPOCHHSI C MTOMOIIBIO LIUPKYJIS U
JIVMHEWKH.

K koHmy oOyuenuss B 8 kJiacce OOyYaromIMiiCs TMOJYYHUT CIEAYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BH[IbBl YETBIPEXYTOIBHUKOB, WX DIIEMEHTHI,
N0JIb30BAThCSl UX CBOWCTBAMM MPHU PEIIEHUH F'€OMETPUYECKHX 3a/1a4.

[IpuMeHsATh CBOMCTBAa TOYKH IEPECEUYEHHs] MEIMaH TPEeYyrojbHUKA (LIEHTpa
Macc) B peUICHUH 3a1ay.

Bragers noHsATHEM CpeqHEH JMHUU TPEYrOJIbHUKA U TPareluy, NPUMEHATh
UX CBOWCTBA NpPU PEIIEHUHM TeOMEeTpuuYecKux 3anay. Ilonp3oBarbCcs TeopeMoi
dajieca ¥ TEOPEMOU O MPOMOPLIMOHATBHBIX OTPE3KaX, MPUMEHSTh UX JIJISl PEIICHUS
MPAKTUYECKUX 3a]1a4.

[IpuMeHsATh npu3HaKu MoA00Us TPEYTOJIbHUKOB B PELIEHUH T€OMETPUUECKUX
3a/1ay.

[Tonb3oBaThcss Teopemoii [ludaropa ang pemieHUss TE€OMETPUUYECKUX U
OpakTU4YecKuX 3axad. CTpOUTh MaTEMaTHYECKYH) MOJENb B NPAKTUYECKUX
3a/1a4ax, CAMOCTOSITENIBHO JENIaTh YEPTEK U HAXOJUTh COOTBETCTBYIOIIHE JIJTUHBI.

Brnagerp nDOHATHMSMU CHMHYyca, KOCHMHYyca M TaHIE€HCa OCTPOro yria
IPSIMOYTOJILHOTO TpeyroibHUKa. [10ab30BaThbCsl STUMU MOHATHAMU JJISl PEIICHUS
IPAKTUYECKUX 3a7a4.

Boruncnars (paznuyHbIMU cioco0aMM) TUIONIA/Ib TPEYTrOJAbHUKA U IIOMIaAN
MHOTOYTOJIbHBIX ~ Quryp (mosb3ysicb, TJ€ HEOOXOAUMO, KaJIbKYJISITOPOM).
[IpuMeHsTh MoydyeHHbIE YMEHHUS B MPAKTHUECKHUX 3a/1a4ax.

Brnagers NOHATHSAMU BIHCAaHHOIO W LEHTPAJIBHOIO YIJIA, HWCIIOJIB30BAaTh
TEOPEMBI O BIMCAHHBIX YIIaX, YIVIAX MEXIY XOpJAaMU (CEKYIIUMH) U YIIIe MEXIY
KacaTeJIbHOU U XOPJ0H IPU PELICHUN '€OMETPUUECKUX 3a1a4.

Bnaners moHATHEM OMMCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSTH CBOMCTBA
OIKMCAHHOI'O YETHIPEXYTOJIBHUKA [TPU PELICHUU 3a/1a4.

[IpuMeHATh MONydeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTEMaTUYECKUE
MOJIETU JUIsl 3aJ1ay peasibHOM YKU3HU U MPOBOJUTH COOTBETCTBYIOIIUE BHIYMCIICHHUS
C TpUMEHEHUEM TOA00US W TPUTOHOMETPUM (MONB3YSACh, TJ€ HEOOXOIUMO,
KAJIbKYJISITOPOM).

K koHmy oOyuenuss B 9 kJiacce o0Oyyaromuiicss TMOTYYHUT CIEAYIOIINE
IpeIMETHbIE PE3YyJIbTAThI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIUH OCTPBIX YIJIOB, HAXOIUTh C HX
NOMOIIBI0 PA3JIMYHBIE 3JEMEHTHl MPSMOYTOJIBHOIO TPEYTrOJIbHUKA («penieHue



IPSIMOYTOJIbHBIX TPEYTOJIbHUKOBY»). HaXxoauTh (C MOMOIIBIO0 KaIbKYJISTOPA) AJIMHBI
U YIJIbI JIJ1s1 HETaOJIMYHBIX 3HAYEHUH.

[Tonb30BaThest hopMynamMu NMPUBEACHHUSI U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM JIJIl HAaXOXKJEHHUS COOTHOLIEHHA MEXIYy TPUTOHOMETPUUYECKUMU
BEITUYMHAMM.

Hcrnonb30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JUUISl HAXO0XKICHHS Pa3InIHbIX
AJIEMEHTOB TPEYTOJIbHUKA («PEIICHHE TPEYTrOJIbHUKOBY»), INPUMEHATh X IpHU
pELIeHNH Te€OMETPUYECKHX 3a/1au.

Brnaners moHsTMSIMH  npeoOpa3oBaHHMS  MOA00MS, COOTBETCTBEHHBIX
a51IeMeHTOB NoA00HBIX (Guryp. [lonb3oBarbest cBOWCTBaMHU MO100USI TPOU3BOJIBHBIX
¢uryp, yMmeTb BBIYMCIATH JUIMHBI W HaxXOOuUTh VYIJIbl Yy TOAOOHBIX (QUTYD.
[IpumeHsTh cBoOiCcTBa MOJO0OMS B MPAKTHUECKUX 3aJadyax. YMEThb NPUBOIUTH
npUMepsbl NOT0OHBIX (PUTYP B OKPYKAIOILEM MUDE.

ITosnp30BaThCS TEOPEMAMU O MPOU3BEIECHUH OTPE3KOB XOpJ, O MPOU3BEICHNUN
OTPE3KOB CEKYIIMX, O KBaJPaTe KacaTeIbHOM.

[Tonb30BaThCsA BEKTOpaMH, MOHUMATh MX TEOMETPUYECKHM M (PU3MUECKUI
CMBICJ, NPUMEHATh MX B pPEIICHHH T'E€OMETPUUECKUX MU (U3NYECKUX 3a4ad.
IIpuMeHATh CKaJIIPHOE NPOU3BENECHUE BEKTOPOB ISl HAX0XKICHMSI IJTMH U YIJIOB.

[Tonb30BaThCs METOAOM KOOPAMHAT HA IUIOCKOCTH, HPHUMEHSTh €ro B
pELIEHUH T€OMETPUUYECKUX U MPaKTUYECKUX 3a/1ay.

Braners NOHATHAMHM NPABUIBHOIO MHOI'OYT'OJIBHMKA, JJIMHBI OKPY’KHOCTH,
JUIMHBI TYTH OKPYXXHOCTH W PaJUaHHON MEphl yria, yMETh BBIYMCIIATH IUIOIIAIb
Kpyra u ero yacteil. [[puMeHaTh noay4yeHHble YMEHHS B IPAKTUUYECKUX 3a7a4ax.

Haxonute ocu (WM LEHTPBI) CUMMETpUHM (UTYp, TNPUMEHSTh IBHKECHUS
IUIOCKOCTH B IPOCTEUIINX CIIyqasiX.

[IpuMeHATh MOydeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTH MaTEMaTUYECKUE
MOJIENH JUIsl 3a]1a4 PEAIbHOM JKU3HU U MMPOBOJIUTH COOTBETCTBYIOINE BBIUMCICHUS
C TPUMEHEHHEM IMOA00MsI M TPUTOHOMETpUYECKUX (GYHKIUN (TOJIb3YsICh, TIe
HE00XO0UMO, KAJIbKYJISITOPOM ).



TEMATHYECKOEIIVIAHUPOBAHUE

7 KIIACC

HaumenoBanuepaznena |KomnuectBo OcHoBHOE OCHOBHBICBUIBIICATEITHHOCTHOO yUAIOIIIAX CSI

(Temml) Kypca 4acoB coJiepKaHue
[Ipocrenimume 14 IIpocrerimue D opMyJIMPOBATH OCHOBHBIEC IMOHITHUS U ONPENCIICHUS.
reoMeTpruIecKuePurypbou F€OMETPUYECKHUE Pacno3naBaTh U3ydeHHbIE TEOMETPUUECKUE DUTYPBI,
ux cBoMcTBa. M3mepenue OOBEKTHI. onpeaeJsaThUXB3aUMHOEPACIIOIOKEHHUE, BHINIOJIHATH
F€OMETPUUECKUX BEINYNH MHOroyroyibHUK, YEPTEXK 10 YCIOBUIO 3aJaUU.
JIOMaHasl. IIpoBOAMTHIIPOCTEUIINETOCTPOCHUACIIOMOIIBIOLUPKYJIS U

CMexHbBIE U

JINHEUKH.

TPEYTOJIBHUKAX

BEPTUKAJILHBICYTIIHI. N3mepsAThIMHEHHBICHYTIIOBBICBEIMUUHBITEOMETPUIECKHUX U
Paborta MPaKTHYECKUX 00BEKTOB.
CIPOCTEHTITIMHU OnpenensiTb «<HarIa3»pa3MepbrIpeaTbHIX00bEKTOB,
YepTEIKAMH. NMPOBOAUTHIPYOYIOOIECHKYHUX Pa3MEPOB.
3mepennenuueiinbix | PemaTb3agaunHaBBIYHCICHUETMHOTPE3KOBUBEITMYNH
1 YTJIOBBIX BEIWYHH, YTJIOB.
BBIYHCIICHUEOTPE3KOB PemaTb3agaunHaB3anMHOEPACTIONOKEHIE T€OMETPHICCKUX
Y yTJIOB duryp.
IIpoBoauThKIaCCUDUKAITUIOYTIIOB, BBIYUCIAATH
JUHEWHBIC U YTJIOBBIC BEJIMUUHBI, IPOBOAUTH
HEO0OXOIMMBIE JJOKA3aTeIbHBIE PACCYKICHHUS.
3HAKOMUTBHCACUCTOPUEHPAZBUTHITCOMETPUN
TpeyroabsHUKH 22 [TonsTHEOpaBHBIX Pacno3zHaBaTbnapbelpaBHBIXTPEYTOJbHUKOBHAT OTOBBIX

yepTexax (C yKkazaHHeM MPU3HAKOB).
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Y TIEPBUYHBIEC
NpEeCTaBICHUS
opaBHbIX(purypax. Tpu
MpU3HAaKa PaBEHCTBA
TPEYTrOJIbHUKOB.
IIpu3Haku
paBeHCTBA
MPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB.
CBOMCTBOMEIUAHBI
MPSIMOYT'OJIBHOTO
TPEYroJbHUKA,
MPOBEICHHOMN

K TUIIOTEHY3E.
PaBHOOEIpeHHBICH
PaBHOCTOPOHHUE
TPEYrOJIbHUKHU.
[TpuzHakuucBoOMCTBa
paBHOOEIPEHHOTO
TPEYroJabHUKA.
Hepasencrsa

B TEOMETPHH.
IIpssMOyTONBbHBIN
TPEYroJIbHUKCYTIIOM
B 30°

BbiBoaMTHCIIEACTBUS (PAaBEHCTBCOOTBETCTBYIOIINX
AJIEMEHTOB) U3 PABEHCTB TPEYT OJIbHUKOB.
®opMyMPOBAThH ONPEACIICHUS: OCTPOYTOJIBHOTO,
TYIOYTOJILHOT O, IPSIMOYTOJILHOTO, PAaBHOOEIPEHHOT O,
PaBHOCTOPOHHET OTPEYT0JIbHUKOB;0MCCEKTPUCHI, BHICOTHI,
MeAUaHbl TPEYTOJIbHUKA; CEPEIMHHOIO MEPIEHINKYIISIPaA
OTpe3Ka; NEPUMETPA TPEYrOJIbHUKA.
®opMyJIMPOBATHCBOICTBAUIIPU3HAKUPABHOOEIPEHHOTO
TPEYTrOJIbHUKA.

CTponThuepTeKH, peliaTh3a1a4MCIIOMOIIBIO HAX0XKICHHUS
PaBHBIX TPEYTOJIbHUKOB.
IIpuMeHATHIPU3HAKNPABEHCTBANPSAMOYT OJIbHBIX
TPEYTrOJIbHUKOB B 3a7a4ax.
Hcnouab3oBaThLnppoBbIEPECYPCHIAIAUCCICA0BAHUS
CBOMCTBU3YYaeMBIX PUTYP.
3HAKOMMTBHCACUCTOPHEHPA3BUTUATECOMETPHUN
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[TapasuienbHbIE IPSMBIE,
CYMMAayTJIOBTPEYT OJIbHUKA

14

[TapannenbHbie
IIPSIMBIE,UXCBOUCTBA.
Haxkpecr nexamue,
COOTBETCTBEHHbIE

Y OTHOCTOPOHHUE
YTJIbI,00pa30BaHHbBIC
IIPU NIEPECECUEHUN

IMapaJuICIIbHBIX ITPAMBIX

CeKyIien).
ITpu3nHak

NMapajliCJIbHOCTHU IPAMBIX

yepes

PaBEHCTBOPACCTOAHUMN OT
TOYEK OJHOU MPSAMOU 10

BTOPOU NPSIMOM.
CyMmmMma yrios
TPEYTOJIbHUKA.
Bremnueyribl
TPEYroJIbHUKA

DopMyJIMPOBATHIIOHATHENIAPATUIEIbHBIXITPAMBIX,
HAXOAUTbIPAKTUYECKUETTPUMEPHI.
N3yuyaThCcBOIICTBAYTIIOB,00pa30BaHHBIXITPUIIEPECEUCHUN
napajuieNIbHbIX IPSIMbIX CEKYIIEH.

IIpoBoauTh K0KA3aTENbCTBA MAPATIICIIBHOCTH
JBYXIIPSIMBIXCIIOMOIIBIOYTIIOB,00pa30BaHHBIXIIPUIIEPECECUECHH
Y 3THUX MPSMBIX TPETHEU MPSIMOM.
Bb1uncasTbCyMMYYTri0BTPEYTrOJIbHUKAMMHOTIOYTOJIbHUKA.
HaxoauTbuucioBbenOyKBEHHBIE3HAUCHHS YTIIOB
Br€OMETPUUECKHNX3a]a4aXCUCTIOIb30BAHUEMTEOPEM O
CYMME€ YIJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHHUKA.
3HAKOMHUTHCACUCTOPHEHPA3BUTUATECOMETPUU

OKpYX HOCTBUKPYT.
['eomerpuueckue
OCTPOEHUS

14

OKpyXHOCTB,XOpJa U

JIAAMETP UX CBOWCTBA.

Kacarenbnas
KOKPY>KHOCTH.
OKpy>XHOCTb,

DopMyJIMPOBATHONPEIeJIeHUS :OKPYKHOCTH,XOP/IbI,
IMaMETpa Y KacaTelIbHON K OKPY>KHOCTH.
MN3y4aTbuxCBOWCTBA, IPU3HAKUA, CTPOUTBUYEPTEKHU.
HccaenoBartp, B TOM UKCIIE HCHOJIB3YH HHM(POBHIE
pecypchl: OKPYKHOCTb, BIIMCAHHYIO B YTOJI; IEHTP
OKPY>KHOCTH,BITUCAHHOWBYT OJI;PAaBEHCTBOOTPE3KOB

14




BIIMCAHHAABYT OJI.

KaCaTCJIbHbIX.

[Tonsitue o 'MT, HUcnoab3zoBatb MeToa ['MT st tokazarenbCcTBa TEOPEMO
MIPUMEHEHUE MepeceueHnt OUCCEKTPUC YTIIOB TPEYroJbHUKA U
B 3aJ1a4ax. CEpPEAMHHBIXMNEPTIEHIUKYISIPOBKCTOPOHAMTPEYT OJIbHUKA C
buccekrpucaunce nomoupio ['MT.
PEIUHHBIN OBJ1aieBaTh NOHATUAMU BIIMCAHHOW U ONMMCAHHOU
MIEPIICHIUKYIISIP OKPYKHOCTEUTPEYT OJIbHUKA, HAXOAUTBLIEHTPBIITUX
KaKr€OMETPUUECKHE OKPY>KHOCTEM.
MECTa TOYEK. PemiatboCHOBHBIE3aJa4YM  HANOCTPOCHHUE: YIJIa,pPaBHOTO
OKpy>XHOCTB, JAaHHOMY;CEPEANHHOT ONIEPIEHIUKYISPATaHHOT OOTPE3KA;
OIMCAaHHASIOKOJIO IPSAMOM, IPOXOIALLEH Yepe3 TaHHYIO TOUKY
TPEYrOJIbHUKA. Y TIEPTICHIUKYJISIPHON TaHHOM MPSIMOIi; OUCCEKTPUCHI
OKpy>XHOCTB, JAHHOTOYTJIA;TPEYT OJbHUKOBIIOPA3INYHBIMAJIEMEHTAM.
BIMCAHHAas 3HAKOMHUTBHCS ¢ UCTOPHEH PA3BUTHUS TEOMETPHUU
BTPEYTOJIbHUK.
[Ipocrenimue
3a/1a4u
HAITIOCTPOEHUE
[ToBTOpEHME,00001ICHIE 4 [ToBTOpEHuE Pemarp3agaunHanoBTOPECHUE, MIUTIOCTPUPYIOIIUECBA3H
3HAHUN no000IIICHHE MEXY Pa3IMYHBIMU YaCTSIMH Kypca
OCHOBHBIXIIOHSTUU U
METOJIOB Kypca
7xiacca
OBLIEE KOJIMYECTBO 68

YACOBIIOITPOTPAMME
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8 KVIACC

POIOPIIMOHATBHBIX
OTpe3Kax, MOAOOHbIE
TPEYTrOJIbHUKU

Teopema
OMPOTOPITMOHATBHBIX
OTpEe3Kax.

Cpenssist TUHUS
TPEYroJIbHUKA.
Tpanenus,eecpentsis

HaunmenoBanuepasgena | Komuuecr OcHoBHOE OCHOBHBIEBUABIAEATENBHOCTHOO yHAIOIIUX CS
(Tembl) Kypca BO COZIEpIKAHUE
4acoB

HeTpIpexyrojJbHUKA 12 [TapajutesrorpaMm,ero MN300paxaTh 1 HAXOAUTH HA YEPTEXKAX
MIPU3HAKUHCBOMCTBA. YETBIPEXYTOJbHUKH PA3HBIX BUJOB U UX BJIEMEHTHI.
YacTHble cnyyan ®opMyJIHPOBATH ONPeEIeICHHUsI: TapaAIJIeNIorpaMmma,
napajyIeorpaMmmMoB psIMOYTOJIbHHKA,poMOa,KBaJipaTa, Tparel i, paBHOO OKOM
(MpSAMOYTOJILHUK, pOMO, | Tpamnenuu, IpsiMOYTroJbHOM Tparenny.
KBaJIpar), UX Jloka3bIBaTh M UCIOJIb30BATH NIPU PELICHUM 32124
IIPU3HAKUHCBOMCTBA. IIPU3HAKU U CBOMCTBA: NapajljieJorpaMma,
Tpanenus. MpsIMOYTOJIbHUKA,poMOa,KBaipaTa, Tpaneinnu, paBHOO OKOM
PaBHoOOKas Tpaneuuu, NpsIMOyroJbHOU TpaIenuu.
UIIPSMOYTOJIbHAS IIpuMeHATbMETOAYABOCHUSMEAUAHBITPEYT OJIbHUKA.
Tpanenuu. Hcnoub30BaThn(PpOBBIEPECYPCHIISIUCCICIOBAHUS
MeronynBoenust CBOICTB U3y4aeMbIX (UTyp.
MEIUAHBI. 3HAKOMMTBHCACUCTOPHEHPA3BUTUATECOMETPHUN
LlenTpanbHas
CHUMMETPUS

Teopema®anecaureopema o 15 Teopema®aneca u IIpoBOAMTHIIOCTPOEHUSICIIOMOIIBIOUUPKYIISIUIIUHENKH C

UCIIONIb30BaHue Teopembl Dajieca U TEOPEMBI
OIPOITOPLIMOHAIBHBIXOTPE3KAX,CTPOUTHYETBEPTHIN
MPONOPLUMOHAIBHBIN OTPE3OK.

IIpoBoauTh 10Ka3aTEIBCTBO TOTO, YTO MEIHAHBI
TPEYTrOJIbHUKAIEPECEKAIOTCIBOTHOUTOUKE, MHAXOAUTH
CBSA3bCLIECHTPOMMACC, HAXOAMThOTHOILLIEHUE,BKOTOPOM
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JIMHUSL.
[IponoprmonansHbIe
OTPE3KHU.

LenTpmacc
BTPEYIOJIbHUKE.
IToxoOHEIE
TPEYrOJIbHUKU. Tpu
NpU3HAKa MOA00US

MEANAHBIICIATCATOUKOMMXITEPECCUCHUS.
HaxoauTbmnog00HbIETPEYT 0L HUKIMHATOTOBBIXYEPTEKAX C
YKa3aHHUEM COOTBETCTBYIOIINX MPHU3HAKOB MTOT00MS.
PemaTb3agaunHanogo0HBIETPEYT OJIbHUKACTIOMOIIHIO
CaMOCTOSITEIILHOTO IMTOCTPOCHUS YePTEKEH U HAXOXKJICHUS
MOTOOHBIX TPEYTOJILHUKOB.
IIpoBoaUTHA0KA3ATEIHLCTBACUCITIONH30BAHUEM ITPU3HAKOB
OJ00HS.

TPEYroJIbHUKOB. Jloka3bIBATBTPUIIPU3HAKATIOIOOUATPEYT OJIbHUKOB.
[Ipumenenue IIpuMeHSTh MTOTyYEeHHbIEC 3HAHUS NP PEUICHUN
no100us r€OMETPUUECKUX U MPAKTHUYECKUX 3a/1au.
IIPU PELICHUU 3HAKOMHMTBHCACUCTOPHEHPA3BUTUATECOMETPUH
NpaKTUYECKUX3a/1a4
[Imomans. Haxoxnenue 14 CaoucTBamomaaei OgBJaeBaTbNePBUYHBIMHUIIPEACTABIEHUIMHO000IICH
TI0IIAJIeH TPEYrOJIbHUKOB reOMETPUUYECKUX (DUryp. Teopuu 1uiomaau (Mepsl), (GOpMYyJHMPOBATH CBOMCTBA
U MHOTOYTOJIbHBIX (PUTYP. dopMmyibl IJIOIA]IH, BBISICHATh UX HATJISIAHBIN CMBICII.
[1nomaaunono6HbIXhUryp JUISATUIOII AN BoiBoauTHGOpMYIIBITUIONIAIUIApAIIIETIOrPAMMA,
TPEYTOJIbHUKA, TpEYrojibHUKA, TPANeUnuu U3 GOPMYJIbI TUIOIIAIH
napajienorpamma, MPsIMOYTOJIbHUKA (KBaparta).
Tpanenuu. BoiBoaUTH (OPMYIIBI TUTOIIAAH BBITYKIIOTO
Boruucnenue YETHIPEX YT OJbHUKAYEPE3TUArOHATUNYT OJIMEKTYHUMHU.
IJIOIIAAEHUCIIOKHBIX Haxoaursnomanuduryp,n300pa’keHHbIXHAKJIETYaTON
¢buryp. Oymare, HCIOJIb30BaTh pa30MeHne PUTYphl Ha YaCTH

HIOCTpanBaHUC.
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[Tmomaauduryp

Pa30oupaTenpuMepbINCIIONB30BaHUSBCIIOMOTaTEIbHOMN

HaKJeT4yaTonoymare. TUTOLIA/M JIJISl PEIlIeHUs TeOMETPUYECKHX 3a/1ay.
[Tmomaau mogo00HBIX HaxoauthIuiomaanno100HeIX GUryp.
¢buryp. Bb1uncJasiThbIII0MAUPA3THIHBIXMHOT OYTOJIBHBIX QUTY .
3anaun PemaTh 3aa4u Ha MJI0MIA/H C TPAKTUIECKUM
CIPaKTHYECKUM coJiep>KaHUEM
COJIEpKAHUEM.
Pemenuesamau
CIIOMOIIBIOMETO/1a
BCIIOMOTaTEJIbHOU
TUIOIA/IA
Teopemal Iuaropa 10 Teopemalludaropa, Joka3piBaTbTeopeMylludaropa,ucnosib3oBaTbee B
WHaYajia TPUTOHOMETPHUH €€ MPUMEHEHHUE. MPAKTUYECKUX BBIUUCICHUSX.
Onpenenenue @ opMyTHPOBATHLOIPEICICHUITPUTOHOMETPHUUECKUX
TPUTOHOMETPUUECKHUX | (YHKIIMHOCTPOTrOyTJia, MPOBEPATHUXKOPPEKTHOCTb.
GyHKIUNA OCTPOro BbIBOAMTHTPUTOHOMETPUUECKUECOOTHOIICHUS B
YTIAnpsIMOYTOJIBHOTO | TIPSMOYTOJIBLHOM TPEYTOJIbHUKE.
TPEYroJbHUKA, HccnenoBaThCOOTHOLICHUSIMEKTYCTOPOHAMU
TPUTOHOMETPUYECKHUE | BIIPAMOYTOJIBHBIXTPEYTroJibHUKAXC yriamMuB45°u45°; 30° u
COOTHOIIICHUS 60°.
BIPSMOYTOJIbHOM Hcnoab3oBaTh GOpMyIIbl IPUBEACHUS 1 OCHOBHOE
TPEYTOJIbHUKE. TPUTOHOMETPHUUECKOE TOXKIECTBO JJI1 HAXOKACHUS
OcHoBHOE COOTHOMICHUUMEK Ty TPUT OHOMETPUIECKUMHU (P YHKITUSIMU
TPUTOHOMETPUUECKOE | PA3IUYHBIX OCTPBIX YIJIOB.
TOXJIECTBO IIpuMeHATBLIOTYYeHHBIE3HAHUSUYMEHUSITPUPCILICHU U

MIPAKTUYECKUX 3a/1a4.
3HAKOMMTBHCACUCTOPHEHPA3BUTUATECOMETPHUN
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YTJIbl B OKPY’KHOCTH.
BrnincanHbplenonrcaHHbIE
YETHIPEX YT OJIBHUKU.
KacarenbHble
KOKpyxHOcTU.Kacanue
OKPYKHOCTEHN

13

Bnucannbie
HIIEHTPAIbHBIC
YTJIbI, YTOJI
MEXIY
KacaTeJIbHOMI

Y XOPJIOM.
YrasIMexy
XOpJaaMHu
HCEKYLIMMH.
Bnucanusien
OIMCaHHBIC
YETBIPEX YT OJIbHUKH,
WX TIPU3HAKHU

1 CBOMCTBA.
[TprumeHeHnesTux
CBOMCTB

MIPH PEIICHUU
F€OMETPUYECKUX
3ajad4.

Bzaunmnoe
pacIoaoXeHue
JIBYXOKPY>KHOCTEH,
oO1me
KacaTelIbHBIC.
Kacanmue
OKPY>KHOCTEMN

D opMyJIMPOBATHOCHOBHBICOIIPEICIICHUS, CB3aHHbIC

C yrjiaMu B Kpyre (BIUCAHHBIN yroi, HEHTPAIbHBIA YTo).
HaxoaMThBIMCaHHBIEYTJIB, ONIUPAOIIUECAHAOAHY Y'Y,
BBIYMCJIATH YIJIBI C IIOMOIIBIO TEOPEMBI O BIMCAHHBIX
yIJIaX, TEOPEMBI O BIIUCAHHOM YE€TBIPEXYTOJIbHUKE,
TEOPEMBI O LICHTPAJILHOM YIJIE.

HccaenoBath, B TOM YUCIIE C TOMOIIBIO ITU(GPOBBIX
PECYPCOB,BIINCAHHBICUONIMCAHHBICUETHIPEX YT OJIbHUKH,
BBIBOJAUTH UX CBOMCTBA U MPU3HAKHU.
HMcenonb30BaTb3THCBONCTBAUIIPU3HAKUIIPUPEILIEHUU 3a1a4

19



[ToBTOpEHME,00001TICHIE 4 [ToBTOpCHME PemaTb3agaumHanoBTOPCHUE, MILTFOCTPHPYIOIITUCCBSA3 U
3HAHUU OCHOBHBIXITOHSTHIHN MEXTy pa3IUIHBIMH YaCcTIMHU Kypca
METOJIOB KYpPCOB
7 1 8 KJIacCOB,
000011IeHNE3HAHU T
OBILEE KOJIMYECTBO 68
YA COBIIOITPOI'PAMME
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9 KJIACC

HaumenoBanmepasgena | KomnuectBo OcHoBHOE OCHOBHBIEBUABIAEATENBHOCTHOO YU AKX CSI
(Tembl) Kypca 4acoB COZIEp)KAHUE
Tpuronomerpus. TeopeMbl 16 Onpenenenue ®opMyTHPOBATHONIPEAETEHUATPUTOHOMETPUYECKUX
KOCHHYCOB U CHHYCOB. TPUTOHOMETPUUYECKUX | (DYHKIHMM TYIBIX U MPSIMBIX yTJIOB.
PeliieHneTpeyrobHUKOB ¢byukuuityriiopor0° 10 | BIBOAUTBTEOPEMYKOCHHYCOBUTEOPEMYCHHYCOB (C
180°. ®opMybl pPauyCcoM ONUCAHHON OKPY>KHOCTH).
IPUBEIECHUS. BriBoAUTH(POPMYIBIAIABBIYUCICHUSANIOMIAAEH
TeopeMaKkoCHHYCOB, C UCIO0JIb30BAaHUEM TeopeM Tpuronomerpuu (popmyia
TeopeMa CHHYCOB. IO IUTPEYTOJIbHUKAY€PE3IBECTOPOHBINYTOIMEKY HUMU,
Pemrenue dbopMyIa mIoMaan YEThIPEXYroJIbHUKA YepPe3 €ro TaroHaiu
TPEYrOJIbHUKOB. M YTOJI MEXK/1y HUMH).
[IpakTHUecKoe PematbTpeyroibHUKY.
TIpHMEeHEHNe PemartbnpakTuueckue3aiauu,CBOISIIUECS
JI0Ka3aHHBIXTEOPEM KHaX0XJICHUIOPA3TUYHBIX3JIEMEHTOBTPEYTOJIbHUKA
[IpeoOpa3oBannenonoous. 10 [TonsiTne OcBauBaTth NOHATHE NIPEOOPA3OBAHUS TOJIO0USI.
Merpuueckue ornpeoOpa3oBaHUH HccnenoBaThOTHOICHUESTMHEHHBIXAJIEMEHTOB(DUTYD TIPH
COOTHOIICHUS o100usl. npeo0pa3zoBaHUU MOI00US.
BOKPY>KHOCTH COOTBETCTBEHHBIE HaxoauTsnpuMepsinogo0usBoOKpyKaroien
AIIEMEHTBITTOI00HBIX JIEHCTBUTEILHOCTH.
dburyp. BbIBOAMTBEMETPUUECKHUECOOTHOMIEHUAMEKAYOTPE3KAMHU
Teopema XOp, CEKYIHUX U KacaTeNIbHBIX C UCIIOJIb30BAHUEM
ONPOU3BEICHUH BIIMCAHHBIX YIJIOB U MOJIOOHBIX TPEYTOJbHUKOB.

OTPE3KOB XOP/I,
TeopemMa

Pemarbreomerpruuecknesaiaunn3agaqyunu3peaibHON )KU3HH C
MCIOJIb30BaHUEM TTOJIOOHBIX TPEYTOJILHUKOB
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0 MPOU3BEACHUU
OTPE3KOB CEKYIIHUX,
TEOpPEMAOKBaApaTe
KacaTeJILHOM.
[Ipumenenue

B pEILICHUU
FeOMETPUYECKHUX
3a7a4

BekTopsl

12

Onpenenenue
BEKTOPOB,CIIOKEHNE
1 BEIYUTAHHC
BEKTOPOB,
YMHOKEHUEBEKTOPA
Ha YHCJIO.
DOu3nUeCKu

Y TEOMETPUYECKHAN
CMBICJT BEKTOPOB.
PaznoxenueBexkTopa
0 ABYM
HEKOJUTMHEAPHBIM
BEKTOpaM.
Koopaunatel
BEKTODA.

CkansipHoe
MIPOU3BEICHUE
BEKTOPOB, €T0

M cnonb30BaThBEKTOPBIKAKHAIIPABICHHBIEOTPE3KH,
HCCJIeI0BATBI €OMETPUYECKUI(TIEpEMENIEHUE) U
¢bu3nueckuil (cuiia) CMbICIbI BEKTOPOB.

3HaTh onpeneeHUss CyMMBbI U PA3HOCTH BEKTOPOB,
YMHOKEHHS BEKTOPA Ha YUCIIO, HCCJIeI0BATh
reOMEeTPUIECKUNU(PUZNIECKUICMBICTBIITUXOTIEPALIHIA.
PemaTh reomerpuyeckue 3aa4u ¢ UCIOJIb30BAHUEM
BEKTOPOB.
PackiaapiBaThbBEKTOPIIOIBYMHEKOJITMHEAPHBIM
BEKTOPAM.
Hcnonb30BaThCKaIIPHOETIPOU3BEICHUEBEKTOPOB,
BBIBOMThHEI OOCHOBHBIECBOWCTBA.
BbruncasitbCyMMy,pa3HOCTBUCKAISIPHOEIPOU3BEACHUE
BEKTOPOB B KOOpJMHATAX.
IIpuMeHATHCKASIPHOESIPOU3BEACHUEIISTHAX 0K ICHHSI
JUIVH U YTJIOB
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IPUMEHEHU SIS
HaXO0XKIECHHUS

JUTUH U yTJIOB.
Pemenne3anau
CIIOMOIIIBIOBEKTOPOB.

[IpumMEeHEHUEBEKTOPOB

JUTSI peIieHus 3a1a9
bu3uKu

JIeKkapTOBBIKOOPANHATHI
Ha IIJIOCKOCTHU

JlexapToBbI
KOOPJAMHATHITOUEK
Ha IUIOCKOCTH.
YpaBHEHUEIPAMOM.
YpaBHeHue
OKPY’KHOCTH.
KoopaunarsiTouek
MepeceyeHus
OKPY>KHOCTH
UIIPSIMOM.

Meroa koopaHAT
P PEIICHUU
F€OMETPUYECKUX
3a7a4,IPaKTUYECKUX
3a/1a4

OcBauBATHNOHATHEIPIMOYT OJTbHOMCUCTEMBI
KOOPAMHAT, AEKAPTOBBIX KOOPAUHAT TOYKH.
BpIBOAUTBLYpPaBHEHUENPSIMONNOKPYKHOCTH.
BbiaeasiTbIOTHBIMKBAPAT I THAXOKICHUSLICHTPA U
paguyca OKpY>KHOCTH I10 €€ YPaBHEHHIO.
Pemarp3agaunHaHax 0K JCHUETOUEK
MepeCEUCHUANPAMBIX UOKPYKHOCTEUCTIOMOIIBIOMETO/1a
KOOPJUHAT.

M cnosb30BaThCBONCTBAYTIIOBOTOKO3(P HDUITEHTATIPSAMOMN
MIpY PEUICHUU 3a/a4, JJIsl ONPEICIICHUS PACOIOKECHUS
MIPSIMOM.

IIpuMeHATH KOOPIMHATHI IPU PEUICHUU
r€OMETPUYECKHUX U MPAKTUYECKUX 3a/1a4,
JUISITIOCTPOCHUSIMATEMAaTHYECKUXMOIETIEN

peanbHBIX 3a7a4 («METOJ] KOOPIUHATY).
IMob30BaTHCAISTIOCTPOSCHUSMUCCIIEIOBAHUM LIU(PPOBBIMU
pecypcamu.
3HAKOMHMTBHCACUCTOPHEHPA3BUTUATECOMETPUN
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[IpaBuibHBIE [IpaBuiIbHBIE DopMyJIMPOBATH ONPEICIIEHUE NTPABUIIBHBIX
MHOT'OYT'OJIbHUKH. MHOT'OYT'OJIbHUKH. MHOTOYTOJIbHUKOB, HAXOAUTh UX 3JIEMEHTHI.
J[MMHAaOKPYKHOCTH Hucno w. Inuna IHob30BaTHCATIOHATUEM IJIMHBIOKPYKHOCTH,BBEJICHHBIM C
Y TUIOIIAAb Kpyra. OKPY>KHOCTH,TYTH MMOMOIIBIO MPABUILHBIX MHOTOYTOJIbHUKOB, ONPeAeJsiTh
Brrancnenuenomanen OKPY>KHOCTH. YUCIIO T, JUIMHY AYTY U PaAUaHHYIO MEPY yTJIa.
Pagnannasmepa IIpoBoauTHIIEPEXOAOTPAUAHHONMEPBIYTIIA K
yria. I'paJyCHON U HA00OPOT.
[Inomans kpyra, OmnpenensiTbIUIOMIAIBKPYTA.
CEKTOpa,CErMeHTa BriBoauTh(popmy.ibI(BrpaayCHONUPATUAaHHONMEPE) IS
JUIMH IyT, TUIOLIA/IEN CEKTOPOB U CETMEHTOB.
BouruncasithIiomaanuryp,BKII0UAI0ITUXIEMEHTHI
OKPYXHOCTH (KpyTa).
HaxoauthIuoniaaue3agaqaxpeaibHOMKU3HA
JIBMOKEHUSTUIOCKOCTH [ToHSITHEOABUKEHUU Pa3z0uparbnpumMepsl, WLTIOCTPUPYIOITACTIOHSA THS
IUIOCKOCTH. JIBIDKCHUSL.
[TapannenbHbIi D opMyJIMPOBATHOIIPEICIICHUANIAPATIIEIIBHOT OIIEPEHOCA,
MEPEHOC,TOBOPOT II0BOPOTA U OCEBOM CUMMETPHUH.
[Ipumenenue BbIBOAUTBUXCBONCTBA, HAXOAMTHHETIOIBUKHBIC
MpUpPELIICHUU3a1a4 TOYKH.

HaxoauTbLIEeHTPBINOCUCUMMETPUUITPOCTENIINX
uryp.
IIpuMeHsTbIapaIIenbHBIMIEPEHOCUCUMMETPHIO
MIPU PEIICHUU TeOMETPUUECKHUX 3aj1a4 (pa30upaTh
MIPUMEPBHI).
Hcnosb30BaThIANIOCTPOCHASIMUCCIIEOBAHNM
U(PPOBBIE PECYPCHI
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[ToBTOpEeHue,000011eHNE,
cUCTeMaTHu3alus 3HaHUuM

[ToBTOpEHUE
OCHOBHBIXIIOHSITUI

Y METOA0B KYpPCOB
7-9 xnaccos,
o0o01ieHne

Y CHCTEMATU3ALUS
3HaHui.IIpocrenimme
r€OMETPUUYECKUE
(bUryphl 1 UX
cBoiicTBa.li3mepenue
reOMETPUYECKUX
BEJINYMH.
TpeyronbHUKU.
[TapayutenbHbIE
UIIEPIIEHAUKYIISIPHBIE
NpsIMBIE.
OKpyXHOCTBUKDYT.
['eomerpuueckue
MMOCTPOECHHUS. Y IJIbI

B OKPY>KHOCTH.
Bniucannsien
ONMCAHHBIE
OKPYKHOCTH
MHOT'OYT'OJIbHUKOB.
[Tpsmas
HMOKPYKHOCTb.

OnepupoBaTbnoOHATHAMM : QUTYpA, TOUKA,TPSIMASL, YT O,
MHOT'OYT OJIbHUK, PaBHOOEIPEHHBI U PABHOCTOPOHHUI
TPEYTrOJbHUKH, IPSMOYTOJIbHBIN TPEYTOJIbHUK, MENAHA,
OMCCEeKTpHCa U BbICOTA TPEYTOJIbHUKA, apajIeIorpamm,
pOMO, TIPSIMOYTOJILHUK, KBAJIpaT, TPANeIus; OKPY>KHOCTb,
KacarejbHas; paBEHCTBO U Moaooue Gpuryp,
TPEYTrOJIbHUKOB; NIApaJUIEIIbBHOCTh U NEPIEHIUKYIIIPHOCTD
MIPSMBIX, YT OJIMEKAYTIPAMBIMHU,CUMMETPHUSOTHOCUTEIBHO
TOYKH U NPSMOU; IJIMHA, PACCTOSIHUE, BEJIMYMHA YIJIa,
IJI0IA/Ib, IEPUMETP.

HUcnoab3oBats GopmyJibl: IEpUMETPA U ILIOMIAAN
MHOT'OYT'OJIbHUKOB, IJIMHBIOKPY>KHOCTUHUILIOIIAIUKPYTA,
o0bemMa IPsIMOYT'OJILHOTO NapaljieNienunea.
OnepupoBaTbNOHATHSIMM :IIPSMOYTOJIbHASICUCTEMA
KOOPJMHAT, BEKTOP; MCIOJIb30BATH 3TH NOHITHUS
JUISATPEICTABIICHUS TaHHBIX UPEMIEHUSI32/1a4, BTOMYHCIIE U3
JIPYTUX Y4€OHBIX MPEIMETOB.

PemiaTp 3a1a4n Ha NOBTOPEHHUE OCHOBHBIX ITOHATHH,
WJUTFOCTPALMIOCBA3EUMEK 1Y Pa3IMYHBIMUYACTIMUKYPCA.
BriOupaTs MeToA 1JIs peleHus 3a1a4u.
Pemarp3agaunn3noBceIHEBHOMKU3HU
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YeTplpeXyroJbHUKH.
BnucanHbienonrcanHbie
YEeTBhIPEXYroJibHUKU. Teopema
[Mudaropa u Hagana
TPUTOHOMETPHH.

Perienue oOuux TpeyrobHUKOB.

[TpaBUIBEHBIE MHOTOYTOJIbHUKH.
[TpeobOpazoBanHms MIOCKOCTH.
JBmwxenus.Ilogodue.
Cummerpust.

IInomane. Beraucnenue
mwromaaei. Ilnomanyu momoOHbIX

dburyp.
JlekapTOBBI KOOPAMHATHI
HAIUIOCKOCTH.
Bexkropsr
HAIUJIOCKOCTH
OBILIEE KOJIMYECTBO 68
HYACOBIIOITPOIT PAMME
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TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC
Ne KoanuecTBouacon
/ HaumeHoBaHuepasaei0oB U B K 5 i 5 DyiekTpoHHbIE (IU(pPOBHIE)
11; TEMIIPOrpaMMBbI cer OHTPOJILHBIEPALOT PaKTHieCKHepador o0pa3oBaTe/ibHbIEpPeCYPChI
0 bl bl
[Ipocreiimme reoMeTpuIeCKue SIKnacchttps://www.yaklass.ru
1 (bUrypbI U KX CBOMCTBA. 14 /
N3mepennereoMeTpu4eCcKUXBEININ bubnmoreka [IOK
H https://m.edsoo.ru/7f415e2e
SAKmacchttps://www.yaklass.ru
/
2 TpeyronbHuku 22 1 Butmotexa [IOK
https://m.edsoo.ru/7f415e2e
SAKmacchttps://www.yaklass.ru
3 [lapannenbHble npsiMble, CyMMa 14 1 /
YIJI0B TPEYTrOJbHUKA bubnnoreka [IOK
https://m.edso0o.ru/7f415e2e
SKacchttps://www.yaklass.ru
4 OKpy>XKHOCTB U KPYT. 14 1 /
I'eomeTprueckure nNoCTpoOCHU bubnnoreka [IOK
https://m.edsoo.ru/7f415e2e
SAKmnacchttps://www.yaklass.ru
y /
5 [ToBTOpenue, 0600IIeHNE3HAHUI 4 1 Butmorexa [OK
https://m.edsoo.ru/7f415e2e
OBLIEE KOJIMYECTBO YACOB I10 68 4 0
ITPO'PAMME
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8 KVIACC

Ne HaumeHnoBanuepasaeioB u Kosanvecrsoyacos DJieKTpoHHBbIE (HU(POBHIE)
n/m | TeMIporpaMMbl Bcero KonrTpoabubiepadorsl | IlpakTuuecknepadorbl | 00pasoBaTe/ibHbIEPECYPChI
SKnacchttps://www.yaklass.ru/
1 YeTbIpEXyroapHUKN 12 1 bu6nuorexa [IOK
https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o SIKnacchttps://www.yaklass.ru/
2 IIPOMOPLUOHAIIBHBIX OTPE3KaX, 15 1 bu6nuorexa [IOK
MOA00HBIE TPEYTOJILHUKH https://m.edsoo.ru/7f417e18
Hﬂomaﬂb; Haxonxore SKnacchttps://www.yaklass.ru/
3 IUIOLIa/IeH TPEYTrOJIbHUKOB U 14 1 Bu6morexa LIOK
MHOTOYTONLHBIX GHUIYP. https://m.edsoo.ru/7f417e18
[TnomaaunogoOHbIXPUTyp
4 Teopema Iudaropa u Hauana 10 1 bu6nuorexa [IOK
TPUTOHOMETPUHU https://m.edsoo.ru/7f417e18
VYTIIBI B OKPYXKHOCTH.
BrucanHbie ¥ OMUCaHHBIE SIKnacchttps://www.yaklass.ru/
5 YETBIPEX YT OJIbHUKH. 13 1 bu6mmoteka [IOK
KacaTenbHble K OKpY>KHOCTH. https://m.edsoo.ru/7f417e18
Kacanue okpyxHOCTEHN
ToBTopeHHe SKnacchttps://www.yaklass.ru/
6 060 6IH6HI/163,HaHI/II71 4 1 bubmuorexa [IOK
https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 68 6 0
I[TPOTPAMME
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9 KVIIACC

Ne KosnuecTrBouacon
o/ HaumeHoBaHuepasaeioB u B K p n p DyieKTpoHHbIE (IIU(PPOBHIE)
I TEeMIIPOrpaMMbl cer OHTPOILHBIEPALOT PaKTHIECKNEPa0OT o0pa3oBaTebHbIEPECYPChI
0 bl bl
T SAKnacchttps://www.yaklass.ru
puronomMetpus. Teopemsl /
1 KOCHHYCOB U CHHYCOB. 16 1 -
PeﬂleHyI/IeTpeyFOHzHI/IKOB bubmmorexa [JOK
https://m.edsoo.ru/7f41al2c
TpeoBpasoBane Mo106H. fKHacchttpSZ//WWW.Vak|aSS.ru
2 lgf(eTpnzggi(;Ie COOTHOILEHUS B 10 1 T BubamoTexa LIOK
Py https://m.edsoo.ru/7f41lal2c
AKnacchttps://www.yaklass.ru
/
3 Bexrope! 12 ! but6mmoreka [IOK
https://m.edsoo.ru/7f41al2c
AKnacchttps://www.yaklass.ru
4 J1exapTOBBIKOOPAMHATHIHATIOCKOCT 9 1 /
u bubmuotexa [JOK
https://m.edsoo.ru/7f41al2c
n AKnacchttps://www.yaklass.ru
paBI/IJIBHBIe MHOFOyFOJIBHI/IKI/I. /
el B i 10K
pyra. s https://m.edsoo.ru/7f41al2c
AKnacchttps://www.yaklass.ru
/
6 JIBIOKEHUSATIOCKOCTH 6 B morexa LOK
https://m.edsoo.ru/7f41al2c
SAKnacchttps://www.yaklass.ru
7 [ToBTOpenue, o600IIEHNE, 7 5 /
CHCTEMAaTHU3alUsI3HAHU N but6mmoreka [IOK
https://m.edsoo.ru/7f41al2c
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https://www.yaklass.ru/
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OBIIEE KOJIMYECTBO YACOB I1O0
[NPOI'PAMME

68

30



HNOYPOYHOE IIVTAHUPOBAHHUE

7 KIIACC
Ne KoanuyecrBouacos
n | Temaypoa Be Korrrpomsreie  MpakTiseckn HJarausy DileKTpoHHBIennppPoBbICOOPa30Ba
/ ero | paGors: - YeHHA TeJIbHbIepecypchl
n
1 Hpocreiiuereomerpiiccineobe 1 https://m.edsoo.ru/cf37bc33
KTBI
2 MHOroyrojapHuK, J0MaHas 1 https://m.edsoo.ru/7c44aba4
3 CMeKHBIE U BEPTUKAJIbHBIEYTJIbI 1 https://m.edso0.ru/6abb5328
4 CMeKHBIE U BEPTUKAJIBHBIEYTIIBI 1 https://m.edsoo.ru/5bafbef6
5 CMeXHBIC U BEPTUKAIbHBICYTIIBI 1 https://m.edso0.ru/c4a576d8
6 CMexHBIE U BEPTUKAJIbHBIEYTJIbI 1 https://m.edsoo0.ru/59f32be7
7 CMeKHBIE U BEPTUKAJIbHBIEYTJIBI 1 https://m.edsoo.ru/b25ad662
8 CMeXHBIC U BEPTUKAIIbHBICYTIIBI 1 https://m.edsoo.ru/7efd9f79
N3mepeHne TMHEHHBIX U YTIOBBIX
9 BEJINYMH, BBIYUCIICHUE OTPE3KOB U 1 https://m.edsoo.ru/31ef35ab
yTJIOB
N3mepenne TMHEHHBIX U YTJIOBBIX
10 BEJINYUH, BBIYUCIIEHUE OTPE3KOB U 1 https://m.edsoo.ru/d3138a15
yTJIOB
N3mepenue JIMHEUHBIX U YIVIOBBIX
11 BEJIMYMH, BBIYMCIIEHUE OTPE3KOB U 1 https://m.edsoo.ru/7228de75
yTJI0B
12 HsMeperiie THHEHHBIX 1 YTIOBbIX 1 https://m.eds00.ru/26388283
BEJINYHH, BBIYHCICHHE OTPE3KOB U
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yIJIOB

[epumeTp u miomags Guryp,

13 COCTaBJICHHBIX U3 https://m.edso0.ru/313f3af6
PSIMOYTOJILHUKOB
[lepumerp u mnomaas Guryp,

14 COCTAaBJICHHELIX U3 https://m.edso0.ru/68567544
HPSIMOYT OJIbHUKOB
[TonsiTve 0 paBHBIX TPEYTOJIbHUKAX

15 Y TIEPBUYHBIE NIPEJICTABICHUS O https://m.edso00.ru/6543f8e6
pPaBHBIX pUTypax

16 TpUNpH3HAKAPABEHCTBATPEY T OILH https://m.edsoo.ru/662f4758
HUKOB

17 TpunpH3HaKapaBeHCTBATPEYTOLH https://m.edsoo.ru/a56dafee
HAKOB
T

18 PHIPH3HAKAPABCHCTBATPEYTOILH https://m.edsoo.ru/8c898d59
HUKOB

19 TpHNpH3HAKAPABCHCTBATPEYTOIBH https://m.edsoo.ru/d7bafal2
HAKOB
T

20 PHITPH3HAKAPABEHCTBATPEYTOIBH https://m.edsoo.ru/2a9887a8
HUKOB

21 TpuIpH3HAKAPABCHCTBATPCY OEH https://m.edsoo0.ru/9bb24429
HAKOB
1T

22 PH3HAKHPABCHCTBAPAMOYTOILH https://m.edsoo.ru/a8978b7e
BIXTPEYT OJIbHUKOB

23 Hpu3HakupaBeHCTBANpPAMOYToTILH https://m.edso0.ru/6838bd37
BIXTPEYTOJIBHUKOB
Croii

24 BOUCTBO MEAHAHAT https://m.edsoo.ru/feba2371

IPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
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MPOBEEHHON K TUIIOTEHY3€

CBOICTBO MEIUAHBI

25 MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, 1 https://m.edsoo.ru/e77e5f76
MIPOBEIEHHON K TUIIOTEHY3E
P 0

26 ABHODEAPEHHbIC 1 1 https://m.edsoo.ru/64ch4ade
PABHOCTOPOHHUCTPCYTOJIbHUKHU
I o

27 PHsHaiet 1 crouotea 1 https://m.edsoo.ru/daf99266
PaBHOOEIPEHHOTO TPEYrOJbHUKA
0 .

28 DHIHEIH 1 CRORCTBA 1 https://m.edso00.ru/3c498aal
pPaBHOOEIPEHHOTO TPEYrOJbHUKA
T o

29 PHSHAIIL 1 CBOHCTEA 1 https://m.edsoo.ru/4a4597ba
PaBHOOCIPEHHOTO TPEYrOJbHUKA

30 HepaBenctBa B reomeTpun 1 https://m.edso0.ru/5¢23c39d

31 = HepaBeHCTBa B reOMETpUH 1 https://m.edsoo.ru/61bb5b87

32 | HepaBeHCTBa B TECOMETPHH 1 https://m.edso0.ru/77e15319

33 | HepaBeHcTBa B reOMeTpHH 1 https://m.edsoo.ru/2a12d145
T .

34 PAMOYTOIIBHEIH TPEYTOIBHHUIC € 1 https://m.edsoo.ru/cba738df
yriiom B 30°
I o

35 P ﬂMOerHOLHHH TPEYTOTLHIR € 1 https.//m.eds00.ru/79577¢87
yriaoMm B 30
K 0

36 | o POIBHAA PABOTA O TEME 1 https://m.eds00.ru/985d6b47

TpeyronbHUKH

IT

37 apaﬂ? CIIBHBICTIPAMDIC, 1 https://m.edsoo.ru/e7alac2d
HNXCBOUCTBA

38 [TaTeritnoctynaTEBKINIA 1 https://m.edso0.ru/82915793
H

39 AKPECT JICHALLIE, 1 https://m.edsoo.ru/f8a72ef6

COOTBETCTBCHHBIC U
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OIHOCTOPOHHUE YTJIBI,
00pa30BaHHbIE NP NIEPECEUCHUN
napajuleJIbHBIX NPSAMBIX CEKyILEn

40

Haxkpect nexamue,
COOTBETCTBEHHBIE U
OTHOCTOPOHHUE YTJIBL,
0o0pa3oBaHHbIE IPU [IEPECEUECHUN
napajuleIbHBIX IPSAMbIX CEKYyILEn

https://m.edsoo.ru/fd45766f

41

Haxkpect nexamue,
COOTBETCTBCHHBIE U
OTHOCTOPOHHUE YTJIBI,
00pa3oBaHHBIC TP TTEPECCUCHUN
HapajuleJIbHBIX IPSAMBIX CEKyILEn

https://m.edsoo.ru/9bfba414

42

Haxkpect nexamue,
COOTBETCTBCHHBIE U
OJIHOCTOPOHHUE YTJIBI,
00pa3oBaHHBIE TP NEPECEUCHUH
NapajuIeIbHBIX MPSAMBIX CEKYyILEn

https://m.edsoo.ru/dcf58e2c

43

Hakpect nexarue,
COOTBETCTBCHHBIC U
OOIHOCTOPOHHUC YI'JIbI,
00pa3oBaHHBIC TP MTEPECCUCHUN
HapaJuIebHBIX IPSMBIX CEKYIIEi

https://m.edsoo.ru/2a5b246¢

44

HpI/ISHaK mapajiIiCJIbHOCTH IPAMBIX

4yepes paBEHCTBO PACCTOSIHUN OT
TOYEK OJHOM IIPSIMOM 10 BTOPOU
IPSIMO

https://m.edso00.ru/6942f486

45

HpI/ISHaK mapajiIiCJIbHOCTH IPAMBIX

4yepe3 paBEHCTBO PACCTOSIHUN OT

https://m.edso0.ru/929568fa
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TOYEK OJTHOM MPSAMOM 10 BTOPOI

psIMOM
46 CymMayrioBTpeyrojabHUKa 1 https://m.edsoo.ru/caa59a87
47 CymMMayriioBTpeyrojabHUKa 1 https://m.edsoo.ru/f71b17d3
48 BremHueyrpITpeyroibHIKA 1 https://m.edso0.ru/b9223191
49 | BHeuHHEYrJIBITPEYrodbHUKA 1 https://m.edso00.ru/99eb2824
KonTtponsnas pabota o teme
50 "[lapannensHbie MpsIMbIEe, CyMMa 1 https://m.edsoo.ru/9917da72
YIJIOB TPEYroJibHUKA"
O
51 P y>1<f{ OCTh, XOPJIbT H IMAMETP, 1 https://m.edsoo0.ru/64e76d1c
UX CBOWCTBA
52 | KacarenbHas K OKpYXHOCTH https://m.edsoo.ru/b7ee8e8a
53 OKpYyXHOCTb, BIICAaHHAs B YTOJ https://m.edsoo.ru/ffcae611
94 OKpyXHOCTb, BIIHICAHHAS B YTOJ 1 https://m.edso0.ru/98bbdffd
I1 I'MT
55 OFTHE O > HPHMCHEHHE B 1 https://m.edsoo.ru/7aef28db
3aauax
I1 I'MT
56 OHATHIE » PHMEREEIC B 1 https://m.edso0.ru/1cal8372
3aavax
buccekrpuca u cepeIMHHBIN
57 NEPIICHIUKYISP KaK 1 https://m.edsoo.ru/ef76e82b
TeOMETPUIECKHE MECTa TOYCK
O
58 KPYIHOCTE, 1 https://m.edsoo.ru/564f6fce
OTIMCAaHHASIOKOJIOTPEYT OJIbHUKA
O
59 KPYIHOCTE, 1 https://m.eds00.ru/99523196
OTHMCaHHASIOKOJIOTPEYT OJIbHUKA
O
60 KPYIRHOCTD, BHHCANHAL B 1 https://m.eds00.ru/3351964c

TPEYrOJIbHUK
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OKPY)KHOCTB, BIIMCaHHasA B

61 1 https://m.edsoo.ru/76e866¢c4
TPEYroJIbHUK

62 | IIpocreiimmesa aynHAIOCTPOCHHE https://m.edsoo.ru/263dba7c

63 = IIpocreiimmesa aunHAIOCTPOCHHUE 1 https://m.edsoo.ru/f21fccfb
KoHnTtponbHas paboTa mo teme

64 "OKpYXHOCTb B KPYT. 1 https://m.edsoo.ru/le2edcl5
I'eomerpuueckuenoctpoenus"
[ToBTopenue u 0600IIEHNE 3HAHUN

65 OCHOBHBIX ITIOHATHI U METOIOB 1 https://m.edsoo.ru/ec47a89c
Kypca 7 kJjiacca

66 = WroroBaskoHTpoibHaspaboTa 1 https://m.edso00.ru/594ee3f8
[ToBTopenue u 06001IeHNE 3HAHUN

67 OCHOBHBIX ITIOHATHI U METOIOB 1 https://m.edso0.ru/86b3725a
Kypca 7 kJjiacca
[ToBTOpeHNe 1 0000IICHNE 3HAHUN

68 OCHOBHBIX TTOHSITUH U METOJIOB 1 https://m.edso0o.ru/49aed132
Kypca 7 kijiacca

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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8 KVIACC

Ne

n/
n

Temaypoka

KoanuyecTtBoyacoB

Bce
ro

KoHTpoibHbIe
padoTbI

IIpakTHyeckue
padoTbI

Haranzyq
eHHS

JIeKTpPOHHBbIen N (ppoBbICOOPa3OBAT
eJIbHbIepecypchl

[Tapamenorpamm, ero
IIPU3HAKU U CBOMCTBA

https://m.edsoo.ru/f9b299d8

[Tapaurenorpamm, ero
IIPU3HAKU U CBOMCTBA

https://m.edsoo.ru/dddcdd25

[Tapannenorpamm, ero
IIPU3HAKU U CBOMCTBA

https://m.edsoo.ru/77fd6d1d

YacTHble ciiyyau
napasieiorpaMMoB
(IpSIMOYTOJILHUK, POMO,
KBaJIpaT), UX MPU3HAKU U
CBONCTBA

https://m.edso00.ru/94c93461

YacTHble ciyyan
apaIesIorpaMMoB
(IpsIMOYTOJILHUK, POMO,
KBaJIpaT), X MPU3HAKU U
CBOMCTBA

https://m.edso00.ru/51911786

YacTtHble ciiydyan
napasieiorpaMMoB
(IpsIMOYTOJILHUK, POMO,
KBaJlpaT), UX MPU3HAKU U
CBOMCTBA

https://m.edsoo.ru/27256434

Tpaneuust

https://m.edsoo.ru/8ef16498
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PaBuoGOOKas u

8 1 https://m.edsoo.ru/1b7b3ea8
MPSIMOYTOJIbHAS TPATICIHH
P
9 apHooKas i 1 https://m.edsoo.ru/be3cc4dc
MPSIMOYTOJIbHAS TPATICITHH
10 MeTtoaynBoeHUSIME THAHBI https://m.edso0.ru/987ch6e8
11 LlenTpanbHAsICUMMETPUS https://m.edsoo.ru/9fb2aace
K
12 " OHTP O{,ILHaﬂ pa6OTa"HO reme 1 https://m.eds00.ru/144684c5
YeThIpEXyroIbHUKH
T o
13 copenta Taleea 1 Teopena 1 https://m.edsoo.ru/1f164baa
MPOTIOPIIMOHATIBHBIX OTPE3KaxX
14 CpeHAsUTUHUSTPEYT OJIbHUKA 1 https://m.edso0.ru/5caa551b
15 CpenHsasIMHUAATPEYT OIbHUKA 1 https://m.edso00.ru/27335f97
16 Tpanenus, e€cpenHSUTHHIS 1 https://m.edsoo0.ru/e4935643
17 Tpaneuus, e€cpeqHAITMHUS 1 https://m.edsoo.ru/43c7b651
18 ITponopLnoHaIBEHBIEOTPE3KU 1 https://m.edsoo0.ru/4d3cd568
19 [TporopimoHaIbHBICOTPE3KH 1 https://m.edsoo.ru/537cf2b8
20 LlerTpMacc B TpEYroiabHUKE 1 https://m.edsoo.ru/5cfd32c4
21 [TonoOGHBIETPEYTONBHUKH 1 https://m.edsoo.ru/de9d4f1f
T
22 PHIPU3HAKAIIOA00HATpEYTON 1 https://m.eds00.ru/3d9d8817
BHUKOB
T
23 PHIPHSHAKANOOOUATPEYT O 1 https://m.edso0.ru/65d233dd
BHUKOB
T
24 PHIPH3HAKANOAOOHATPEYTON 1 https://m.edsoo.ru/2ab3b872
BHUKOB
T
25 PHIIPH3HAKATIOAOOHATPEYT O 1 https://m.edso0.ru/a87287f2
BHUKOB
26 [Tpumenenue nogo6us npu 1 https://m.edsoo.ru/4a8cbfdf
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PCIICHUN PAKTHYECKUX
3a7a4

Konrpomnbnas padora o teme

27 https://m.edso0.ru/f5573351
"TlonoGHbIE TpeyronbHUKN"

28 CBoficTBanIoLACHr eOMeTpH https://m.edsoo.ru/dcec5h8c
YECKUXPUryp
DopMyITBI AJIs TIOMIAIH

29 TPEYrOJIbHUKA, https://m.edsoo.ru/b91f44ea
napasienorpamma
dopmyIbl AJid IO

30 TPEYroJbHUKA, https://m.edso0.ru/d58d8422
napasiesniorpaMmma
DopMyIbl AJ1s MIOLIAAN

31 TPEYrOJIbHHKA, https://m.edsoo.ru/d1c6cf5b
napajuiesiorpaMmma
@opMyJIbl IS TIIOIIAAN

32 TPEeYrojabHUKa, https://m.eds00.ru/958e8498
napasuiesiorpaMmma
@opMyJIbl IS TIIOIIAAN

33 TPeyroJibHUKa, https://m.edsoo.ru/2e5a5e9d
napasiesiorpaMmma

34 BErHCIICHHE IO A e HC 0K https://m.edso0.ru/c19ff29c
bIX(pUryp

35 Hﬂoma)mv(bnryp Ha https://m.edso00.ru/c67fd599
KJIeT4aToi Oymare

36 [TnomaaunogoOHBIX PUryp https://m.edsoo.ru/dclel62f

37 [Trormanio100HBIX PUTYp https://m.edsoo.ru/1b83b7d3

38 3amaun ¢ https://m.edsoo.ru/7aéabeed
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MMPAKTUYCCKUMCOACPIKAHUEM

39

3agauu ¢
MPAKTHYECKUMCOIEPIKAHUEM

https://m.edsoo.ru/elfab379

40

Pemienue 3amay ¢ IOMOIIBIO
METO/1a BCIIOMOTaTEILHON
ILIOLIAIA

https://m.edsoo.ru/f8fbc711

41

Konrponbnas pabora o Teme
"ITnomanp"

https://m.edsoo.ru/4247ccd7

42

Teopema Iludaropa u eé
IPUMEHEHHE

https://m.edsoo.ru/1de9988f

43

Teopema Iludaropa u eé
[IPUMEHEHUE

https://m.edsoo.ru/e8c9529b

44

Teopema Iludaropa u eé
MPUMEHEHHE

https://m.edsoo.ru/da7f91dc

45

Teopema ITudaropa u eé
PUMEHCHHE

https://m.edsoo.ru/6a4fd62b

46

Teopema Iludaropa u eé
pUMEHECHHE

https://m.edso0.ru/398e21a6

47

Ornpenenenue
TPUTOHOMETPUYECKUX
G yHKIHIA OCTPOTO yriia
PSIMOYTOJIBHOTO
TPEyroJibHUKa,
TPUTOHOMETPHYCCKHE
COOTHOIIICHHS B
MPSIMOYTOJILHOM
TPEYrOJIbHUKE

https://m.edsoo.ru/5f57859b

48

OCHOBHOETPUTOHOMETPUUYECK

https://m.edsoo.ru/3a89df6a

40
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OC€TOXKICCTBO

49

OCHOBHOETPUTOHOMETPUUYECK
OETOXJIECTBO

https://m.edsoo.ru/12127fcl

50

OCHOBHOETPUTOHOMETPHUUECK
OETOXKIAECTBO

https://m.edsoo.ru/15d3c665

o1

KonTponbHas pabota no teme
"Teopema IIucaropa u Hayana
TPUTOHOMETPUH"

https://m.edsoo.ru/22adb816

52

Brmcannsle n LHCHTPAJIbHBIC

YTJIBL, YTOJl MEXKIY
KacaTeJIbHOW U XOpAOoU

https://m.edsoo.ru/83f3el4d

53

54

Bnucanusie u eHTpaIbHbIC
YTJIBI, YTOJ MEXKIY
KacaTeJIbHOU U XOPA0i
Brrcannsie u ieHTpaIbHbIC

YTJIbI, YTOJ MEXIY
KacaTeJbHOU U XOpAOoH

https://m.edsoo0.ru/49a5642c

https://m.edsoo.ru/bec6aabe

55

VYTIIBl MEXITY XOpAaMHu U
CEKYIIUMU

https://m.edsoo.ru/d25ba946

56

Yrusl MeXAy XOpAaMu U
CEeKyLIUMU

https://m.edsoo.ru/85bb8b6e

57

BrincaHHbIe 1 ONIMCAaHHBIE
YETBIPEXYTOJIBHUKH, UX
IIPU3HAKU U CBOMCTBA

https://m.edsoo.ru/72d2d56¢

58

BrmcaHHble 1 oniMcaHHBIE
YeThIPEXYTOIBHUKH, UX
MPU3HAKU U CBOMCTBA

https://m.edsoo.ru/5d95fale

59

Brmcannpie n oncaHHBIC

https://m.edsoo.ru/857c578b
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YETBIPEXYTOJbHUKH, UX
IIPU3HAKU U CBOMCTBA

60

IIpumeneHue cBOMCTB
BIIMCAHHBIX U ONHUCAHHBIX
YETBIPEXYTOJbHUKOB IIPH
PEILIECHNN TEOMETPUYECKUX
3a1a4y

https://m.edsoo.ru/c753c21a

61

IIpumeneHue CBOMCTB
BIIMCAHHBIX U ONHMCAHHBIX
YETBIPEXYTOJbHUKOB IIPH
PEILICHNN T€OMETPUYECKUX
3a1a4y

https://m.edsoo.ru/77caflad

62

B3aumHoe pacnonoxeHue
JBYX OKPYXKHOCTEH, 0011une
KacaTeJIbHbIe

https://m.edsoo.ru/22357ffa

63

KacanueokpyxHnocreit

https://m.edsoo.ru/9ddff952

64

Konrponbnas padora o Teme
"VTIIBl B OKPYXHOCTH.
Brincanueie n
ONMCAHHBICUETHIPEX YT OJbHUK

n

u

https://m.edsoo.ru/f319755d

65

[loBTOpEHME OCHOBHBIX
MOHATUI U METOJI0B KYpCOB 7
H 8 KJ1accoB, 00001IeHNE
3HAaHUH

https://m.edsoo.ru/2359e41e

66

[ToBTOpEHKE OCHOBHBIX
MOHSITUI U METOJIOB KYpPCOB 7
H 8 KJ1accoB, 00001IeHNE
3HAHUH

https://m.edsoo.ru/73d61fd9
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67 HrtoroBasikoHTpoIbHAsIpadoTa

https://m.edsoo.ru/7482fa88

[ToBTOpEHNE OCHOBHBIX
MOHATUI U METOJ OB KypCOB 7

68 1 https://m.edso0.ru/e464967b
U 8 Kj1accoB, 000011IeHNE
3HaHUH
OBIIEE KOJIMYECTBO YACOB 68
I10 TTPOTPAMME
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9 KVIIACC

Ne KonnuyecrBouacos
n | Temaypoxa Bee  Komrpommmpie | Tpakrmuecie Jatau3yd | DJeKTpoHHbIeHH(POBBHIEOOPA3OBAT
/ o paGoTLI paGoTEI eHusl eJIbHBbIEPECYPChI
n
Onpenenenue
1 TPUTOHOMETPUUYECKUX 1 https://m.edsoo.ru/b3c64e7c
¢bynkuuit yrinos ot 0° no 180°
2 DopMyITBITPUBEICHUS 1 https://m.edsoo.ru/d78de7ad
3 TeopeMaKkOCHHYCOB 1 https://m.edsoo.ru/341bb435
4 TeopeMakOCHHYCOB 1 https://m.edsoo.ru/69c32eb3
5 TeopeMakOCHHYCOB 1 https://m.edsoo.ru/78cedc87
6 TeopemacuHycoB 1 https://m.edsoo.ru/e91ba449
7 TeopemacuHycoB 1 https://m.edsoo.ru/ffc3c8bd
8 TeopemacuHycoB 1 https://m.edsoo.ru/67e612cl
9 Haxo:KaIeHHE AIHH CTOPOH X 1 https://m.edsoo.ru/8bcf3969
BEJINYUH YITIOB TPEYTrOJIBHUKOB
10 PemenueTpeyroiabHUKOB 1 https://m.edso0.ru/2f985b58
11 PemennerpeyroibHUKOB 1 https://m.edsoo.ru/d73453dc
12 PemennerpeyrobHIKOB 1 https://m.edso0.ru/9e4e293d
13 PemenneTpeyroiapHUKOB 1 https://m.eds00.ru/9557249d
14 Hpaxmireckoe npiumeneite 1 https://m.edsoo.ru/bdc72chl
TEOpEeM CHHYCOB ¥ KOCHHYCOB
15 | !IpaKTiiecKoe MpHMeneie 1 https://m.edso0.ru/7197fb99
TEOpPEM CHHYCOB ¥ KOCHHYCOB
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16

KonrponbHas pabora 1o teme
"Pemienne TpeyroibHUKOB"

https://m.edsoo.ru/e784c943

17

Iloustue o
peoOpa30BaHUUIIONO0MS

https://m.edsoo.ru/ebf9323e

18

CoOTBETCTBEHHBICAIIEMEHTHINO
JTOOHBIX(UTYD

https://m.edsoo.ru/b6c9917d

19

C0OTBETCTBEHHBIEJICMEHTHIIIO
JTOOHBIXPUTYD

https://m.edsoo.ru/15a8fba3

20

Teopema o mpousBeeHUN
OTPE3KOB XOp/I, TEOpeEMa O
MPOU3BEJCHUHN OTPE3KOB
CEKYIMX, TEOPEMA O KBaJpaTe
KacaTelbHOM

https://m.edsoo.ru/e4ed2d8e

21

22

Teopema o mpousBeIcHUN
OTPE3KOB XOpJI, TEOpEMa O
MIPOU3BEJICHUN OTPE3KOB
CEKYIIUX, TeOpemMa O KBaJpare
KacaTeJILHOM

Teopema o nmpousBeaeHUN
OTPE3KOB XOpJI, TEOpEMA O
MIPOU3BEJICHUN OTPE3KOB
CEKYLIUX, TeOpemMa O KBaJpare
KacaTeJIbHOU

https://m.edsoo.ru/f22f5b5f

https://m.edso0.ru/834b9462

23

[Ipumenenue TeopemM B
pPEeICHUHU T'COMCTPHUICCKUX
3a1a4

https://m.edsoo.ru/1c13d2d7

24

[IpumeHeHue Teopem B
PEIICHUU T€OMETPUYECKUX

https://m.edsoo.ru/17b7b4d4

45


https://m.edsoo.ru/e784c943
https://m.edsoo.ru/ebf9323e
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3a1a4

25

IIpumenenne Teopem B
pELICHUU TEOMETPUIECKUX
3a1a4

https://m.edsoo.ru/af72d448

26

KonTponbhas pabota no teme
"IIpeobpa3oBanue mo100us.
MeTpruuecKknecOOTHOIEHHUS B
OKpYy>kHOCTH"

https://m.edsoo.ru/da5138ee

27

OrnpeneneHue BEKTOPOB.
duznyeckuii u
T€OMETPUYECKUNA CMBICIT
BEKTOPOB

https://m.edsoo.ru/53a4c485

28

CrnoXeHHE U BRIUNTAaHHUE
BCKTOPOB, YMHOKCHHUEC BCKTOpA
Ha 49ucClJIio

https://m.edsoo.ru/d5c¢7dc9e

29

30

Cro)XeHne U BEIYUTAHUE
BEKTOPOB, YMHOKEHHE BEKTOpa
HA YUCJIO

CrnoxeHue U BbIYNTaHHUE
BEKTOPOB, YMHO)KEHHE BEKTOPA
Ha 4nCII0

https://m.edsoo.ru/5fc8e3ef

https://m.edsoo.ru/b66195d4

31

Paznoxenue BCEKTOpa 1O ABYM
HCKOJUIMHEAPHBIM BCKTOpaM

https://m.edsoo.ru/d57fedf3

32

KoopaunartsiBektopa

https://m.edso0.ru/393e5532

33

CkansipHO€E NPOU3BENCHUE
BEKTOPOB, €70 IIPUMEHEHUE NI
HaXOXKIEHUS JJIMH U YIITIOB

https://m.edsoo.ru/4c2c7ae3

34

CkanspHoe npou3BeieHNE

https://m.edsoo.ru/6e5f3e8d

46


https://m.edsoo.ru/af72d448
https://m.edsoo.ru/da5138ee
https://m.edsoo.ru/53a4c485
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BEKTOPOB, €I'0 IPUMCHCHHUE JIA
HaXOXIACHUA TJIMH U YI'JIOB

Perenue 3a1au ¢ moMoIIbI0

35 https://m.edsoo.ru/7788ed68
BEKTOPOB

36 Pemeriiie 3zt ¢ OMOIIEH0 https://m.edsoo.ru/b1d59d28
BEKTOPOB

37 Hpmverierine BekTOpoB 111 https://m.edsoo.ru/8faeee39
peteHus 3a1a4 GU3NKA

38 Kourposbiiaz pabora no reme https://m.edso00.ru/181256¢h
"BekTops!"

39 JleKapTOBbI KOOPIMHATS TO'EK https://m.edsoo.ru/6a4cbb6a
Ha IJIOCKOCTH

40 YpaBHeHuenpsaMoin https://m.edso0.ru/cd67f435

41 YpaBHeHHENIpAMON https://m.edsoo0.ru/c2723581

42 YpaBHEHHEOKPYKHOCTH https://m.edsoo.ru/d858d33e
Koopaunate! Touek

43 MepeceYeHMs] OKPYKHOCTH H https://m.edsoo.ru/76b1be7d
NPpAMO
Meron KoopaAuHAT IPU

44 PELIEHNN T€OMETPUUECKUX https://m.edsoo.ru/2fc365¢c5
3aj7a4, MPaKTHYECKUX 331a4
Meron koopAauHAT NpH

45 pELIEHNN T€OMETPUUYECKUX https://m.edsoo.ru/e12ca595
3aj1a4, IPAaKTHYCCKHUX 3a/1a4
Metoa KoOpAUHAT MpH

46 PCIICHUN T€OMETPHUYCCKUX https://m.edsoo.ru/cdca5a96
3aj1a4, IPAaKTHYSCKHUX 33/1a4

47 Konrponbnas pabora o teme https://m.edsoo.ru/e254eff4
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"JlekapTOBBI KOOPAMHATHI Ha
IJIOCKOCTH"

IIpaBunbHbIE
48 MHOT'OYI'OJIbHUKH, BBIYMCIIEHNE 1 https://m.edso00.ru/5733b6f2
HX AJIEMEHTOB
49 Yucno mt. JIMMHAOKPY>KHOCTH 1 https://m.edsoo.ru/e4371f68
50 Yucno n. InMHa0OKpYKHOCTH 1 https://m.edsoo.ru/a53cddfa
51 JnMHagyruoKpyKHOCTH 1 https://m.edso0.ru/3a858db3
52 Pannannasimepayria 1 https://m.edso00.ru/d885149f
53 TnomaeKpyra, cexropa, 1 https://m.edso0.ru/984c824c
CerMeHTa
It
54 OHIAIRKPYTa, CEKTOPA, 1 https://m.edsoo.ru/729f9dda
CErMEHTA
I
55 OHIILKPYTa, CEKTOPa, 1 https://m.edsoo.ru/f76de8ab
CerMeHTa
II
56 OHATHE O 1 https://m.edso0.ru/376d67dd
JIBUKEHUUILIOCKOCTH
H N
57 APAJLICILHBIHIICPEHOC, 1 https://m.edso0.ru/5e85661a
IOBOPOT
I -
58 APAIITCTLHBIHICPEHOC, 1 https://m.edsoo0.ru/94431449
MIOBOPOT
H -
59 APAVICIIBHBIAIIEPEHOC, 1 https://m.edsoo.ru/2balc265
IOBOPOT
I -
60 APAJLICILHBIHIICPEHOC, 1 https://m.edsoo.ru/af48c48e
IOBOPOT
I N
61 PHMCHCHHE JBHACHIH U 1 https://m.edsoo.ru/ff7d8897

pelIeHuy 3a1a4y
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62

KonrtponbHas pabota no temam
"[IpaBunbHBIE
MHOTOYTOJIbHUKH.
OKpy’KHOCTb.
JIBM>KEeHUATIOCKOCTH "

https://m.edsoo.ru/ele8aela

63

[ToBTOpenwme, o600IIEH e,
CHUCTEMaTH3alus 3HAHUM.
N3mepenne reoMeTpu4ecKux
BeJIMYUH. TpeyronbHuKu

https://m.edsoo.ru/72edal63

64

[ToBTOpEeHmE, 0600IIEHNE,
CUCTEMAaTHU3aIUs 3HAHUH.
[TapannenpHble 1
NePHEHAUKYIISPHBIE PSIMbIC

https://m.edso00.ru/92569f1e

65

[ToBTOpenue, 06061IEHNE,
cUCTeMaTH3alMs 3HaHUM.
OKpy’>KHOCTb U KPYT.
I'eomeTpryecKknenocTpoeHuUs.
VYTIBl B OKpYKHOCTH

https://m.edsoo.ru/f15718de

66

[ToBTOpeHme, o600mIEH e,
cUcTeMaTH3aIus 3HAHUI.
Bnucannble ¥ ONMCaHHBIE
OKPYKHOCTHU
MHOTOYT'OJTbHUKOB

https://m.edsoo.ru/5b4988db

67

HToroBasikoHTposbHasgpaboTa

https://m.edsoo.ru/f9e5a2db

68

[ToBTOpenue, o6001IIEHNE,
cUCcTeEMaTHU3alUI3HAaHUN

https://m.edsoo.ru/2346d284

OBIIEE KOJIMYECTBO YACOB
[10 ITPOT'PAMME

68
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MPOBEPSIEMBIE TPEBOBAHUSI K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOM ITPOI' PAMMBI

7 KIIACC

Koanpoepsiemorope3yJibTar
a

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI OCBOECHHS
OCHOBHOI1 00pa30BaTe/IbHOM MPOrPaMMblI
OCHOBHOTI'0 00111er0 00pa3oBaHus

I'eomertpus

6.1

PacniozHaBath u3ydeHHbIE IeOMETpHUYECKHE (UTYpHI,
OIIPEJIEIIATh UX B3aUMHOE PACIIOIOKEHHUE, H300pakaTh
reoMeTpudeckue (UTYphI, BBIIOJIHATH UYEPTEXKH I10
YCIIOBHIO 3aj1auyd. M3MepsATb JMHEHHBIE U YIVIOBBIE
BeIMUYMHbL. Pemars 3agaun Ha BBIYUCIICHHE [UIMH

OTPEC3KOB U BCJINYHH YI'JIOB

6.2

Jlenatb rpyOyr0 OLIEHKY JIMHEMHBIX U  YIJIOBBIX
BEJIMYMH IPEJIMETOB B peajbHOM KHU3HM, pa3MepoB
HIPUPOAHBIX 00BEKTOB.
PaznuyatbpazMeprdTHX0OBEKTOBIIONOPSAKYBETUYHH

bl

6.3

CTpOI/ITB YCPTECIKU K TCOMCTPHUICCKUM 3aJa4aM

6.4

[lonb30Batbes MpU3HAKAMH paBeHCTBa
TPEYrOJIbHUKOB, MCIOJb30BaTh NMPU3HAKM U CBOWCTBA

pPaBHOOEIPEHHBIX TPEYTOJILHUKOB ITPH PEILICHUH 33124

6.5

HpOBOI[I/ITb JJOTHYCCKHE pacCyKaACHUs C

HCIIOJIb30BAHUEM I'COMCTPUUCCKUX TCOPEM

6.6

[Tosnp30BaThCA [IPU3HAKAMHA paBeHCTBa
IIPSIMOYTOJIBHBIX TPEYrOJIbHUKOB, CBOMCTBOM
MeNaHbl, IPOBENEHHON K TUIOTEHY3€
OPSIMOYTOJIBHOTO  TPEYrojbHHKA, B  PEIICHUU

TCOMECTPUUCCKHX 3aaa4d

6.7

OnpeaensaTs NapajieIbHOCTh MPSIMBIX C ITOMOIIBIO
JIJI0B, KOTOpbIe OOpa3yeT C HHUMH CEKyIlas.

OHpeIleJ'I}ITB napauIieJIbHOCTh HNPSAMBIX € IMOMOIIBIO




PAaBEHCTBA PACCTOSIHUM OT TOYEK OJHOW IPSAMOU 0

TOYEK PYTrou MpsMoi

6.8

Pemate 3a1aun Ha kieTyaToit Oymare

6.9

HpOBOI[I/ITI) BBIYUCICHHUI MW HAaXOJWUTh YHCJIOBBIC U
6YKBGHHI)IG 3HA4YCHHUA YIJIOB B T'COMETPUUYCCKHUX
3aJayax C  HCHOJBb30BAHMEM  CYMMBI  YIJIOB
TPEYTrOJIbHUKOB U MHOI'OYIrOJIbHUKOB, CBOWCTB Yrios,
00pa30BaHHBIX IIPU MEPECEUECHNN JBYX MapalIesIbHbIX
IIPSIMBIX CEKYILICH.

PGI_HaTLHpaKTI/I‘ICCKI/ICSaIIaLII/IHaHaXO)KI[CHI/ICyTJIOB

6.10

Brnanerp moHATHEM T€OMETPUYECKOTO MECTa TOYEK.
YMeTh onpenensiTh OUCCEKTPUCY yria U CepeIuHHBIN
NEPIEHIUKYISAP K OTPE3KY KaK Fr€OMETpUUYECKUE MECTa

TOYCK

6.11

DopMynHMpOBaTh ONPEAEICHUs OKPYKHOCTH M Kpyra,
XOpILLI nu ILI/IaMeTpa OKPY)KHOCTI/I, IIOJIB30BaATHCA HX
CBOMCTBaMHU.

YMEeTBIPUMEHATBITUCBOMCTBAIIPUPEILICHUN3a a4

6.12

Bnagetp noHATHEM ONUCAHHOW OKOJIO TPEYrOJIbHUKA
OKPY)KHOCTH,  yMeThb  HaxoAuTb €€  LEeHTp.
[Tonp3oBaTbess (pakTaMu O TOM, 4YTO OMCCEKTPHCHI
YIJIOB TPEYTOJIbHUKA MEPECceKaroTCsl B OAHOM TOUKe, U
0 TOM, 4TO CEpEIMHHbIC IEPIEHAUKYISAPHI K CTOPOHAM

TPEYroJIbHHUKA MEPECEKAIOTCS B OJHON TOUKE

6.13

Biamerp moHATMEM KacaTeNBHOW K OKPYKHOCTH,
MIOJIB30BAaTbCA TEOPEMOM O NEPHEHAUKYIIPHOCTH
KacaTeJIbHOW W paauyca, IPOBEAEHHOIO K TOYKE

KaCaHHA

6.14

[lonb30BaTbecst  NMPOCTEUIIMMHU ~ I€OMETPUYECKUMU

HCPaBCHCTBAMH, [IOHUMATh UX HpaKTI/I‘leCKI/Iﬁ CMBICJI

6.15

HpOBOI[I/ITB OCHOBHBIC I'€COMCTPHYCCKHUC ITOCTPOCHUA C

IMOMOIIBIO TUPKYIIA U JIMHENKHU

8 KUIIACC




Koanposepsiemorope3yJbt

aTa

IIpoBepsiemble NpeAMeTHBIE Pe3yIbTAThI 0CBOCHHSA
OCHOBHOI 00pa3oBaTeJIbHOI MPOrPaMMbl OCHOBHOI'O
0011ero 0opa3oBaHus

I'eomerpus

6.1

Pacno3HaBath OCHOBHEIC BHbI ‘-IeTpréXYI‘OHLHI/IKOB, ux
DJIEMCHTHI, ITIOJIb30BaThCA HUX CBOMCTBaAMH npu pelIcHun

TCOMCTPUUCCKHUX 3ada4

6.2

HpI/IMeHHTL CBOMCTBA TOYKH nepeceucHusa McEJIuaH

TpEyroJibHHUKA (IIEHTPA MacC) B pEIICHUH 3a71a4

6.3

Brnagete moHATHMEM CpeAHEN JIMHMM TPEYTOJIbHUKA H
Tpalelyuy, IPUMEHATh HX CBOWCTBA IpU PELICHUU
reomeTpudeckux 3anad. Ilonp3oBaTecs Teopemont daneca
U TEOPEMOH O IPONOPLMOHAIBHBIX OTPE3KaX, IPUMEHSITh

HX IJI1 pCIICHUA MPAKTUUCCKUX 3alavd

6.4

[lpumeHsATh TNpHU3HAKKM TMOAOOHMS TPEYroJbHUKOB B

peieHNH IrCOMCTPHUICCKUX 3a1a1

6.5

[Tons3oBathesi Teopemoit [ludaropa panms  pemeHus
FEOMETPUYECKUX M MpakThdeckux 3agad. Crpouthb
MaTEMaTUYECKyl0 MOJeNb B IPAKTUYECKHUX 3ajadax,
CaMOCTOSITEIBHO ~ JleJaTh  4epT€X W HAXOJIWTh

COOTBETCTBYIOIIHE JJIMHBI

6.6

Bnanets moHSATHMAMH CHHYCa, KOCHMHYyCa MW TaHTEHCa
OCTPOro  yrjia  MNpsMOYIOJIbHOIO  TPEYroJIbHHKA.
[Tonb30BaTHCAITUMUIIOHATUSAMUISIPEIICHUSTIPAKTUIECK

ux3agad

6.7

Beruncnsate  (pa3nuyHbIMEH  crioco0aMM)  TUIOIIAJb
TPEeyrojpHUKa ¥ IUIOL[AJAX MHOTOYTOJIBHBIX  (Uryp
(monp3ysicb,  TA€  HEOOXOAMMO,  KaJbKYJISTOPOM).

HpI/IMeHHTBHOJ'Iy‘-IeHHBIGYMeHI/IH B IIPAKTUYCCKUX3adadax

6.8

Brnaners MOHATHUSMU BOMCAHHOTO M IEHTPAJIBHOIO YTJa,
WCIIOJIb30BaTh TEOPEMBbI O BIHMCAHHBIX yrjaX, yriax
MEXIy XOpJlaMH (CEKYITUMH) U yTIIe MEXKy KacaTeIbHON

Y XOpAOHU IIpU PELICHUH F€OMETPUYECKUX 3a1a4

6.9

Brnagers NOHATHEM OIMCAaHHOIO YETBIPEXYIOJIBHUKA,




MNPUMCHATH CBOICTBA OIIMCAHHOTO quLIpéxyroanI/H(a

IIpU pCUICHUHA 3aJa4

6.10

[IpuMeHATh NOJTy4eHHBIE 3HAHUS Ha MPAKTUKE — CTPOUTH
MaTE€MaTHUYECKUE MOJEIM Ul 3a]ay pealbHOW XU3HU U
IIPOBOJUTH COOTBETCTBYIOIIIHE BBIYUCIICHUS c
NPUMEHEHUEM MO0A00US M TPUTOHOMETPUHU (TOJIB3YSCH,

7€ HEOOXO0IUMO, KaIbKYJIATOPOM)

9 KJIACC

Koanposepsiemorope3syJib
Tara

IIpoBepsiemble NpeIMeTHbIE Pe3yabTAThI 0CBOCHUA
OCHOBHOH 00pa30BaTeJIbHOI MPOrPaMMBbl OCHOBHOI'0
001ero o0pazoBaHus

I'eometrpus

6.1

3HaTh TPUTOHOMETPHUYECKHE (YHKIUU OCTPBIX YIIIOB,
HaXxOIUTh C MX IIOMOIUBIO PAa3JIMYHBIE DJIEMEHTHI
IIPSIMOYTOJIBHOTO TPEYroJIbHHUKA («pemieHne
NPSIMOYTOJIBHBIX ~ TPeyrosbHHKOB»).  Haxomutes  (c
MOMOUIbI0  KaJbKyJIATOpa) JJIUHBI W yIJIBl s

HETAOJIMYHBIX 3HAYCHUN

6.2

[Tons3oBatbess (opMyaamMH MpPHUBEAEHHS U OCHOBHBIM
TPUTOHOMETPUYECKUM  TOXIECTBOM ISl  HAXOXKICHUS
COOTHOULICHUHN MEKIY TPUTOHOMETPUYECKUMHU

BCINYHNHaAMU

6.3

Hcnonb3oBaTh TEOpEMbl CHHYCOB M KOCHUHYCOB IS
HaXO0XICHUsS  Pa3IMYHBIX  JJIEMEHTOB  TPEYIrOJIbHUKA
(«pemieHre  TPEYroJIbHUKOBY»), TMPUMEHATh UX IpHU

peiCHUU IrCOMCTPUICCKUX 3a/1a4

6.4

Bnagers  monsTusMH =~ mpeoOpa3oBaHHMA  MOAOOWS,
COOTBETCTBEHHBIX  JJIEMEHTOB  MOJOOHBIX  QuTyp.
[lonb30BaTbess  cBOWCTBaMHM MOJO0US  MPOU3BOJIBHBIX
¢buryp, ymMerb BBIYHMCIATH JJIUHBI U HAXOJUTH YIIIBI Y

nonobueix Quryp. I[lpumeHsTs cBoiicTBa mofo0us B




MMPAKTHUYCCKUX 3aaavax. YmeTn IIPUBOJUTE IIPHUMEPHI

MOJI00HBIX (PUTYp B OKpY’KaIOIEM MHUpE

6.5

Ilonms30BaThCA TCOpECMaMH O TMPOU3IBCACHUN OTPC3KOB
XOopA4, O HNpOU3BCACHHUU OTPE3KOB CCKYIIUX, O KBAAPATC

KacaTeJIbHOU

6.6

[Tonb30BaThCcsl BEKTOpaMHU, IOHUMATh UX T€OMETPUUECKUI
U (QU3MYECKUH CMBICH, TNPUMEHATh HX B PEIICHUU
reOMETPUYECKHUX " ¢buznyeckux 3az1ad.
[IpumeHsATbCKaNSIPHOETIPON3BEICHUEBEKTOPOBIITHAX 0K T

CHUAOJIUH U YTJI0B

6.7

Ilonms30BaTbCa  METOIOM KOOpAWHAT Ha IUIOCKOCTH,
MNPUMCHATH €ro B peIcHNN IrCeOMCTPHUYICCKUX n

MPAaKTUYCCKUX 3ada4

6.8

Bnagerb mNOHATUSMH TNPaBUIBHOIO MHOT'OYTOJIBHHKA,
JUIMHBl OKPYKHOCTH, JJHUHBl JAYIM OKPYKHOCTH U
pazuaHHON MephI yIJla, YMETh BBIUMUCIATH IUIOLIA/lb Kpyra
u ero yactedl. I[IpUMEHATBIOIYYEHHbIEYMEHUS B

MpaKTUYCCKUX3aJadax

6.9

HaxomuTh OCHM WMIM LEHTPHl CHUMMETpUU  QUryp,

MMPUMCHATH ABUKCHUS INIOCKOCTHU B HpOCTCfIIlIPIX cIydasax

6.10

[TpumeHsTh MoJydyeHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh
MaTeMaTHYECKHE MOJENU IS 3ajad pealbHOM KHU3HU U
IIPOBOJIUTH COOTBETCTBYIOIIME BBIYHCIICHUS c
IPUMEHEHHUEM 10100Us U TPUTOHOMETPUUECKUX (PYHKIIUH

(MoNB3ysCh, TAC HEOOXOIUMO, KAJTbKYISATOPOM)




HNPOBEPAEMBIE DJIEMEHTBI COAEP KAHUA

7 KIIACC
Kon IIpoBepsieMbliidJIeMEHTCOEPAKAHUS
6 I'eomerpus
Hauanbnble noHsTHa TeomeTpuu. Touka, npsimMas, OTPE30K, Jyd. Yroa. Buasl
6.1 yrioB. BepTukanbHble W CcMeXHbIE Yribl. buccekrpucayria. JlomaHas,
MHOI'OYTOJIbHUK. [[apauieIbHOCTE ¥ NEPIEH UK YISIPHOCTBIIPSAMBIX
6.2 Cummertpuunsie Gurypsl. OCHOBHBIE CBOWCTBa OCEBOM cuMMeTpHH. [Iprumeps
' CUMMETPHUU B OKPY’KAIOIIEM MUPE
6.3 OCHOBHbBIE TIOCTPOEHHS C IIOMOIIBIO LHUPKYJIS WU JUHEHKU. TpeyronbHUK.
' BeicoTa, Mmenana, OMcceKkTprca, X CBOMCTBA
6.4 PaBHOOenpeHHBIH W pPaBHOCTOPOHHUN  TpeyroibHUKH. HepaBeHCTBO
' TPEYroJbHHUKA
65 CaoiicTBa 51 MIpU3HAKU paBHOOEPEHHOTO TPEYTOJILHUKA.
' [Ipu3HaKupaBEeHCTBATPEYT OIIbHUKOB
6. CBoiicTBa M NMpHU3HAKU MapaJljIesbHbIX MpsAMBIX. CymMMa YIJIOB TpEyroJjbHHKA.
' BueuHue yribl TpeyrojabHUKa
[IpsimoyronbHbIll  TpeyronbHUK. CBOMCTBO  MeQuaHbl HPSIMOYTOJIBHOTO
6.7 TPEYrOJIbHHUKA, IIPOBEAEHHOU K TUIIOTEHY3E.
' [Ipu3HakupaBeHCTBANPSAMOYTOJbHBIXTPEYTOJIbHUKOB
[IpsAMOYTONBHBIATPEYT OIBHUK € YTII0OM B 30°
HepaBeHncTBa B reoMeTpun: HEPAaBEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O JJIMHE
6.8 JIOMaHOM, Teopema O OoJblieM yrie W OONbIIeH CTOPOHE TPEYroJbHUKA.
IlepnieHauKynsAp 1 HAKIOHHAS
6.9 I'eomeTprueckoe MecTOo TOYeK. buccekrpuca yriia W CepeaUHHBIN
' NEPIEHIUKYIISAP K OTPE3KY KaK FE€OMETPUUECKUE MECTA TOUEK
OxkpyXHOCTb U KpyI, XopAa M JAWaMeTp, HMX CBOMCTBa. BzaumHoe
6.10 pacnojyio)keHue OKpYy)KHOCTM M npsimoi. KacartenpHas u  cekymas K
OKPY>KHOCTH
6.11 OxpyKHOCTb, BNMCaHHasg B yroJl. BrnucaHHas W oOnMCaHHAs OKPY>KHOCTH

TPEYroJbHHUKA




8 KJIACC

Kon IIpoBepsieMblii31€eMEHTCOAEPKAHUS

6 I'eomeTpus

6.1 Yetsipéxyronpuuku. [lapannenorpamm, ero npu3Haku U CBOUCTBA

6.2 [IpsimoyronbHUK, poMO, KBaJpaT, X MPU3HAKK U CBOWCTBA

6.3 Tpaneuus, paBHOOOKas  Tpameuus, €€ CBOMCTBA M  INPU3HAKHU.
' [IpssmoyronbHasTpanenus

6.4 Meron yasoeHuss mMenuanbl. LleHtpanbHas cummerpus. Teopema Paineca u
' TEOpeMa O MPONOPLUOHAIBHBIX OTPE3KAX

6.5 Cpennue nTuHUM TPEYrobHKUKA U Tpanenuu. LlenTpMaccTpeyroiapHuka

6. [Tomobue TpeyronbHUKOB, Kodhduiuent mnomodus. IlpuszHaku momoOus
' TpeyrojapHUKOB. [IpuMeHeHrenon00uAnprupeieHUMITPAKTHYECKIX3a1a4

6.7 dopmyibl 414 IJIOLAAN TPEYTOJIbHUKA, MTapajiesorpaMMa, poM0a 1 Tparnenuu

6.8 CpoiicTBa 1uIlomiaze reomeTpuyeckux Guryp. OTHOIIEHHE IIOLAAeH
' noJ00HBIX uUryp

6.9 Bbruncnenue 1uiomaneil TpeyrojibHUKOB U MHOTOYIOJBHUKOB Ha KJIETYaTOU
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue Tteopembl [ludaropa npu pemieHun
' NPaKTUYECKUX 3a/1a4

CuHyc, KOCHHYC, TAHI'€HC OCTpPOrO yrja HpsSMOYTOJbHOI'O TPEYTrOJIbHUKA.
6.11 OCHOBHOETPUTOHOMETPHIECKOCTOKICCTBO.
Tpuronomerpuueckue@yHkunyrios B 30°, 45° u 60°

6.12 BrincanHble ¥ IEHTpajIbHBIE YTJIbI, YTOJI MEXAY KacaTelbHOU M XOpaoH. YTIibl
' MEXy XOpJaMH U CEKYIIUMHU

6.13 BnncanHble ¥ ONMCAHHBIEYETHIPEX YT OJIbHUKN

6.14 B3anMHoe pacnionokenue 1Byx okpyxHocteil. Kacanue okpyxnocreil. O6mue
. KacaTeJIbHbIE K IBYM OKPY>KHOCTSIM

9 KIIACC
Kon IIpoBepsieMbliid1eMEHTCOAE PKAHMS




6 I'eomeTpus
6.1 Cunyc, kocunyc, TanreHc yriaoB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUYECKOE
' TOeCTBO. POPMYJIbI IPUBEACHHUS
Pemenne tpeyronpHukoB. TeopeMa KOCHHYCOB M TeOopeMa CHHYCOB. Pernienue
6.2 MPAKTUYECKUX 3aJad C HCIOJb30BAaHUEM TEOPEMbl KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 [IpeobpaszoBanue momodwus. [1o100re COOTBETCTBEHHBIX AJIEMEHTOB
6.4 Teopema 0 NpOU3BENEHUN OTPE3KOB XOpA, TEOPEMBI O IIPOU3BEIEHUU OTPE3KOB
' CEeKYIIIUX, TeOpeMa 0 KBaJpaTe KacaTeIbHOM
Bekrop, mnmHa (Moynb) BEKTOpa, COHAIIPABJICHHbBIE BEKTOPHI, IPOTHUBOIIOIOXKHO
. HAIpPAaBIICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB,
' orepanuu Haj BEKTOPaMH.
Pa3nokeHneBeKTOpanoByMHEKOUIMHEAPHBIMBEKTOPAM
66 Koopaunats! Bekropa. CkanspHOE MPOU3BEIECHUE BEKTOPOB, MPUMEHEHUE IS
' HaXO0XJI€HUS JUIMH U YIJIOB
JlekapToBbl KOOpAMHATBHI HA IUIOCKOCTH. YPAaBHEHUsS IPSAMON U OKPYKHOCTH B
6.7 KOOpJIMHATaX, IepPeceYeHrne OKPYKHOCTeH H TNpPSAMBIX. MeETOJKOOpIMHAT U
eronprMeHeHNe
6.8 [TpaBUIBLHBEIEMHOTOYTOJIBHUKH
6.9 Jnuna okpyxHoctu. ['pagycHas u paauanHas Mepa yriia, BbIYUCICHHE JJIUH YT
' OKPYXHOCTEU
6.10 [Tromanekpyra, ceKTopa, CerMeHTa
6.11 JIBI>KEHUsI TJIOCKOCTH M BHYTPEHHHE CHMMETpUH GUryp (3jeMeHTapHbIe

npeactasienus ). [lapamnensusiiinepenoc. [loBopor




MPOBEPSIEMBIE HA OI'D 11O MATEMATUKE TPEGOBAHUS K
PE3YJBHBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJIBHOUN
IPOTPAMMBI OCHOBHOI'O OBIIIET'O OBPA30BAHUS

KoanposepsiemororpedoBanus

IIpoBepsieMble TPeOOBAHUSA K NMPeIMETHBIM
pe3yJibTaTaM OCBOCHHSI OCHOBHOM
o0pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOI'O 00111er0
o0pa3oBanusi Ha ocHOBe PI'OC

YMeHue omnepupoBaTh TMOHSATHUSMHU: MHOXECTBO,
MOJIMHOXKECTBO,  OMEpallid  HaJ MHOXXECTBAMH;
YMEHHE OIEpPUpPOBaTh MOHATUAMU: TIpad, CBI3HBIN
rpad, AepeBo, LMKI, MNPUMEHATh UX HpPU pPELICHUU
3a7a4;  yMEHHME  MCHOJb30BaTh  Ipaduueckoe
IPEJICTaBICHUE MHOXKECTB JUIsl ONUCAHMSI peabHbBIX
IPOLECCOB W SBJIEHUM, NpU pEUIeHHH 3aJad U3

JpYrux y4eOHBIX MPEIMETOB

YMeHne omnepupoBaTh MOHATUSIMHU: ONpPEACIICHUE,
akcuoma, Teopema, JO0Ka3aTelbCTBO;  YMEHHE
pacrno3HaBaTh UCTUHHBIC U JIOXKHBIE BBICKA3BIBAHUS,
OPUBOJUTH HPUMEPHl M KOHTPIPHUMEPHI, CTPOUTH

BbICKA3bIBAHUA U OTPULIAHUA BBICKA3bIBaHHI

YMenue onepupoBaTh MOHATHUAMH: HaTypaJlbHOE
YUCIIO, MPOCTOE M COCTABHOE YHUCIO, ACIUMOCTH
HATypaJbHBIX YHCEJ, MPU3HAKU JACIUMOCTH, IIEJI0e
YUCJIO, MOJYJb 4YHCIa, OOBIKHOBEHHAs Ipo0b W
NnecsATUYHas JApoOb, CTaHAAPTHBIA BUJA ~ YHCIA,
palMOHAIBHOE  YHCIJIO, UPPALMOHAIBHOE YHUCIIO,
apu(MeTHUECKUil KBaJIpaTHBIA KOpPEHb, YMEHHUE
BBINIOJIHATHh JICHCTBUSL C YHCIIAaMHM, CPAaBHUBAaTh M
YHOpSA0YMBATh YHCIA, MPEICTABIATh YKCIA Ha
KOOPJAMHATHOW NPSIMOM, OKPYIJISTH 4YHCIA; YMEHHE

AcCJIaThb IPUKHUIKY U OLICHKY pE3yJIbTaTa BBIUMCIICHUH

YMeHue onepupoBaTh NOHATUAMHU: CTEIEHD C LIEJIBIM
roKasaresuemM, apuMeTH4ecKuil KBaJJpaTHbIM KOPEHb,

MHOTOWICH, aireOpanyeckas aApoOb, TOXKIECTBO;




3HaKOMCTBO C KOPHEM HaTypaJbHOM CTENeHHU OOoJIbIIe
CIUHMIIBI; YMEHHME  BBIIOJHATH  pacy€Thl IO
dopmynam, npeoOpa3oBaHMs  IEJIBIX, JIPOOHO-
pallOHANIBHBIX  BBIPAXKEHWW W BBIPAXKEHUH C
KOPHSIMH, pa3j0KeHNEe MHOTOWIEHa Ha MHOXKHTEIH, B
TOM 4YHCIIE C WCIIOJB30BaHUEM (GOpMyN pPa3HOCTH

KBaApaToB U KBaJijpaTa CyMMbI U pa3HOCTHU

VYMeHue  omnepupoBaTh  HNOHATHSIMU:  YHUCJIOBOE
PaBEHCTBO, YypPaBHEHHE C OIHOM TNEPEMEHHOM,
YHICJIIOBOE HEPABEHCTBO, HEPABEHCTBO C MEPEMEHHOM;
yMEHUE  pellaTh JIMHEWHble W KBajJpaTHbIC
ypaBHEHUs, JApPOOHO-pallMOHANbHBIE YpPaBHEHUS C
OJHOM TIEPEMEHHOM, CHCTEMbl JABYX JIMHEHHBIX
YpaBHEHUH, JIMHEWHbIC HEPABEHCTBA U UX CHCTEMBI,
KBaJIpaTHbIE U APOOHO-pAllMOHATILHBIE HEPABEHCTBA C
OJHON TEPEeMEHHOW, B TOM 4YHUCIE NpPU PELICHUH
3a/1a4 W3 JIPYruX MPeaIMETOB U MPAKTUICCKHUX 3aJ]1ad;
YMEHHE UCIOJIb30BaTh KOOPJAWHATHYIO TPSMYI0 U
KOOPJIMHATHYIO  TUIOCKOCTh  JJISI  M300pa)KeHUs

pELICHUI ypaBHEHUI, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKINA, TpaduK
byHKIIH, HyJU byHKIMY, IIPOMEKYTKH
3HAKOIOCTOSIHCTBA,  NPOMEXYTKM  BO3pacTaHus,
yObIBaHMsI, HaWOOJIbIIEE M HaMMEHbIIEE 3HAUCHUS

GyHKIMM;, YMEHHE ONepUpOBaTh MOHATUSAMU: MpsMas

IPOTIOPINOHATIBHOCTD, JTMHEWHAs byHKIWS,
KBaJpaTHYHas byHKIIHS, oOpaTHas
MIPOTOPIIMOHAIEHOCT, napaboua, runepooa;

YMEHHME CTPOUTHh I'paduku (QyHKUIMH, MCIONB30BAThH
rpaduKu I OTMpEETeHUs] CBONCTB MPOIIECCOB U
3aBUCUMOCTEH, JUId peLIeHUs 3aJad U3 JpYyrux
y4eOHBIX TPEIMETOB M PEaNbHOM JKU3HU; YMEHHE
BeIpaXaTh  (OpMyJaMH  3aBUCUMOCTH  MEXIY

BCJINMYHUHaAMH

YMeHue OIICPHUPOBATH IIOHATUAMMU:

IIOCJIICA0OBATCIIbHOCTD, apI/I(l)MeTI/I‘ICCKaH n




reoMeTpHuuecKasl porpeccu; yMEHUE UCIOJIb30BaTh
CBOIICTBa mocneaoBaTeaIbHOCTEH, (HOPMYIIBI CYMMBI U
o0miero ujeHa NpU pEIIeHUH 3ajady, B TOM 4YHUCIIE
3a71a4 M3 JPYrUX YYEOHBIX MPEIMETOB M PeabHOU

KHU3HHU

YMeHue pemats 3aa4u pa3HbIX TUIIOB (B TOM YHUCIIE
Ha TPOIEHTHL, TOJU W 4YacTH, IBWKEHHUE, PadoTy,
LIEHYy TOBApPOB U CTOMMOCTb IIOKYIIOK W YCIYT,
HaJIOTH, 33Ja4M U3 00JaCTH yNpaBICHUS JUYHBIMHU U
ceMeHbIMH  (UHAHCAMH); YMEHHE COCTaBIAThH
BBIPAJKECHUsI, YPABHEHUS, HEPABEHCTBA U CUCTEMBI I10
YCIJIOBHIO 3aJ1a4¥, UCCJIE0BATh ITOIYYEHHOE PELICHUE
U OLIEHUBaThb IPaBAONOJOOHOCTh  MOJYYEHHBIX

pe3ynbTaToB

YMeHue onepupoBaTh HNOHATUAMM: (QUrypa, TOUKa,
OTPE3OK, psimas, Iyd, JIOMaHasl, yroul,
MHOTOYT'OJIbHUK, TPEYroJbHUK, PaBHOOEIPEHHBIN U
PaBHOCTOPOHHUH TpPEYIOJbHUKH, HPSAMOYTOJIbHBIN
TPEYrOJbHUK, MEAHMaHa, OHCCEKTpuca U BbICOTA
TPEYrOJIbHUKA, YETBIPEXYTOJIBHUK, I1apajuIesIorpamMm,
poMO,  TPSAMOYTOJBHHK,  KBajgpaT,  Tpamermus;
OKPY’KHOCTb, KpyI, KacaTellbHas; 3HAaKOMCTBO C
OPOCTPAHCTBEHHBIMU (QUIypaMH; YMEHHE pelaTh
3a7a4d, B TOM 4YMCJI€ U3 IIOBCEIHEBHOH >XM3HH, Ha
HaXO0XJICHHE TFEOMETPUUYECKHUX BEJIMYNH c

MPUMEHEHHUEM U3yYEHHBIX CBOUCTB (pUryp U (hakToB

10

YMeHHe OIepHpoBaTh MOHATHIMHE: PaBEHCTBO (QUTYD,
PaBEHCTBO  TPEYrOJBHHKOB;, IMApAJUICNIBHOCT W
NEePICHAUKYISIPHOCTh  TPSAMBIX,  YrOJ — MEXIY
NPSMBIMH, TIEPIICHANKYISIP, HAKIOHHAS, MPOCKIIHS,
nogobue  ¢uryp, MOAOOHBIE  TPEYTOJBHUKH,
CUMMETPHSI OTHOCUTEIBHO TOYKH M MPSMOI; yMEHHE
pacro3HaBaTh PaBEHCTBO, CHUMMETPUIO U Moja00ue
¢uryp, napajieNbHOCTh M NEPHEHIUKYISIPHOCTH

IIPAMBIX B OKPYKarOIEeM MHUPE
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YMeHHe ~ onepupoBaTh  TNOHATUSMH:  JUIMHA,
paccTosiHue, yroJ (BeJIMYMHA yrila, CHHYC U KOCHHYC
yriia TPEeyrojbHUKa), IUIOMIA/b; YMCHHE OLICHUBATH
pasMepbl MPeMETOB M OOBEKTOB B OKPYXKAKOIIEM
MHpE; YMEHHE IPHUMEHATh (HOPMYJIBI MEpUMETpa U
TUIONIAIA MHOTOYTOJIbHUKOB, JUTMHBI OKPY)KHOCTH U
IWIOMAAN  Kpyra, o0ObemMa  HPSMOYTOJIBHOTO
napajuiesieunea; yMEHHE MPUMEHSTh IPU3HAKU
PaBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CyMME YIJIOB
TPEyrojbHHKa, TEOpeMy [Tudaropa,
TPUTOHOMETPUYECKHUE COOTHOIICHUSI IIE

BBIYMCJICHUA OJIWH, paCCTOHHHﬁ, IIomaaei

12

YMmenue wu300paxkaTh IJIOCKHMEe (GUTYpBl M UX
KOMOHMHAIIMU, TPOCTPAHCTBEHHBIE PUTYPHI OT PYKH, C
MOMOIUIbIO YepTEKHBIX UHCTPYMEHTOB u
JJEKTPOHHBIX  CPEJACTB IO  TEKCTOBOMY  WJIU

CHUMBOJIBHOMY OIIMCAHUTIO

13

YMeHHe onepupoBaTh MOHATHAMU: IPSIMOYTOJIbHASA
CHUCTEMa KOOPJMHAT; KOOPAMHATHI TOYKH, BEKTOP,
CyMMa BEKTOPOB, IPOU3BEIECHUE BEKTOpa Ha YHUCIIO,
CKAJLIDHOE  IPOMU3BEICHHUE  BEKTOPOB,  yMECHHE
UCIIOJIB30BaTh  BEKTOPBl M KOOPAMHATBI  JUIA
IIPEACTABICHUS [AHHBIX W pELICHUs 3a7ad, B TOM
quciae U3 APYrMX y4eOHBIX HPEIMETOB M pealbHOM

KHN3HU

14

YMeHHne onepupoBaTh MOHITHUSMHU: CTOJIOUKOBBIE U
KPYrOBbIE  JHArpaMMBl, TaOJIUIIBI, cpemHee
apudMeTnueckoe,  MeauaHa,  HauOosbpliee U
HaVMEHbIIIee 3HAYCHHUs, pa3Max YUCIOBOrO HabOpa;
YMCHUC HU3BJICKATD, HHTCPIIPETUPOBATH n
npeoOpa3oBhIBATH HHPOPMAIIHUIO, MPEACTABICHHYIO B
TabJIUIAX ¥ Ha JuarpaMMax, OTpa)karollyto CBOHCTBA
Y XapaKTEPUCTUKHU PEAIbHBIX MPOLECCOB U SIBJICHUIA;
YMEHHE pAclO3HaBaTh HW3MEHUYUBHIC BEIUYHUHBI B

OKpYZKaroumemM MUpe
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YMeHne onepupoBaTh MOHATUSAMU: CIYYAHBIA OMBIT
(cmyJaitHBI AKCIIEPUMEHT), dJIEMEHTapHOE COOBITHE
(pmeMeHTapHbI  UCXOA)  CIlyyallHOTO  OIIBITa,
CIy4aliHOE COOBITHE, BEPOSTHOCTh COOBITHS; YMEHHUE
HaxOJIUTh BEPOSITHOCTH CIIy4aWHBIX COOBITUH B
OMbITaX C PABHOBO3MOXHBIMU  3JIE€MEHTAPHBIMU
COOBITHSIMHM;, YMEHHE pemaTh 3aJa4d METOJOM
OpPTraHM30BaHHOTO Tepedopa M C HCIOIB30BAaHHEM
npaBuia YMHOXEHHUS; YMEHHE OLIEHHBATh
BEPOSTHOCTH pEAIbHBIX COOBITMH W SBICHHIA,
[IOHUMATh POJIb MPAKTHUYECKH JIOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITHI B OKpPYKAIOIIEM MHUPE U B
JKU3HHM; 3HAKOMCTBO C TIOHSATHEM HE3aBUCUMBIX
COOBITHIA; 3HAKOMCTBO C 3aKOHOM OOJIBIIUX YUCEN U

€TI0 POJIBIO B MAaCCOBBIX SBJICHUAX

16

YMeHnne BoIOMpATh MOAXOIANIUN W3yYEHHBIH METOJ
JJISL peI_HeHI/IH 3aJa4u, HpI/IBOJII/ITI) HpI/IMepBI
MaTeMaTUYECKUX 3aKOHOMEPHOCTEM B MPHUPOJE U
JKU3HHM,  pacrlo3HaBaTh  MPOSIBICHHE  3aKOHOB
MaTeéMaTukKm B I/ICKyCCTBe, OIIUChIBATh OTACJIBHBIC
BbIIAOIIIUCCA pGSyJIBTaTBI, HOJIY'—IGHHBI@ B XO0I¢€
paSBI/ITI/IH MaTeMaTuKu KaK HayKI/I, HpI/IBOI[I/ITB
MpUMEPBl MATEMATUYECKUX OTKPBITUM M UX aBTOPOB

B OT€UECTBEHHON U BCGMPIpHOIZ HUCTOpUHN
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OyHKIHS, CHMOCOOBI  3amaHus  (PYHKIIHH.

I'padux  Pynxmun. OO6nacth

OTIpeieIeHUs] 1 MHOXecTBO 3HaueHui ¢yHkunu. Hynmu ¢ynkuun. [IpomexyTku

5.1. 3HAKOIIOCTOSIHCTBA. [IpOMEKYTKM MOHOTOHHOCTH (YHKIMHA. MaKCUMyMbI W
MHUHHUMYMBI byHKIHH. Haun6Gonbmee u
HaMMEHBIIIee3HaYCHHE () yHKIIMUTHATIPOMEKYTKE

6 KoopannaTsl Ha psIMO# U TUIOCKOCTH

6.1 KoopaunatHasmpsmas

6.2 JlexapTOBBIKOOPIMHATHIHAMIIIOCKOCTH

7 I'eometpus

7.1 I'eomeTpuueckue GUrypsl 1 ux cBoicTBa

7.2 TpeyroibHUK

7.3 MHOTroyrojabHUKU

7.4 OKpy»KHOCTB U KpYyr

7.5 N3mepeHunereoMeTpuIeCKMXBETNYNH

7.6 BekTopbiHamiockocTu
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8.1 OnucarenpHasicTaTUCTUKA
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8.3 KombunaTtopuka

8.4 MHoxecTBa
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YUYEBHO-METOIUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbI VIS YHEHUKA
* Marematuka. ['eomerpust: 7 - 9-e kacchl: 0a30BbI YPOBEHb: YUeOHUK; 14-¢
usnanue, nepepadoranHoe Aranacss JI.C., byryzos B.®., Kagomues C.b. u ap.
AxrmmonepHoe o6miectBo «M3narensctBo «lIpocBerieHue

METOINYECKHUE MATEPHUAJIBI UISA YUYUTEJIA

e HHbopManMOHHO-METOANISCKOE MMUCHMO 00 0OCOOCHHOCTSX MPEIOoIaBaHus
yaeOHoro npeamera «Matematuka»s 2025/2026 yuebHOM
roayhttps://edsoo.ru/wp-content/uploads/2025/08/matematika_.pdf

e MeTroauueckrue peKOMEHIAIMU 10 CO3/IaHUI0 KJIACCOB TEXHOJIOTMYECKOTO U
€CTEeCTBEHHO-HAYYHOT'0 MPOodUIIeH 1 KJIACCOB C YIIyOJICHHBIM U3y4EeHUEM
MaTeMaTuKH, PU3NKUA, XUMUU, OUOJIOTUH B 0011€00pa30BaTEIbHBIX
OpraHU3aIUsAX C UCIOIb30BaHUEM HHPPACTPYKTYPHI, CO3JJaHHON B paMKax
HanmoHabHOro npoekra «OopazoBanue» (KBantopuymsl, IT-kyosl, Touku
pocta u 1p.) (2025 r.)https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd_Kklassov_tehnol_i_en_profilej 2025.pdf

e COOpHHMK TUIIOBBIX 3aIaHUM JIJIs1 TEKYILLIETO OLEHUBAHUS MO Y4€OHbBIM
npenmeram «Matematukay u «Hbopmatukay. (2024
r.)https://edsoo.ru/wp-
content/uploads/2025/01/bank zadanij matematika informatika 2024.pdf

HAD®POBBIE OGPASOBATEJIBHBIE PECYPCBHI U PECYPCbHI CETH
HMHTEPHET

1. bubmuorexal [OKhttps://m.edsoo.ru/

2. SIKnacchttps://www.yaklass.ru/

3. https://uchitelya.com/matematika/

4. https://lurok.1sept.ru/

5. https://resh.edu.ru/

6. https://4ege.ru/gia-matematika/
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