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IHHOACHUTEJBHASA 3AIINCKA

['eoMeTpust Kak OJUH W3 OCHOBHBIX Pa3/eloOB MIKOJILHOW MAaTeMAaTHKHU, UMEIOIINI CBOCH I1EIbI0 00ECIICUYNTh N3YICHHE
CBOMCTB M pa3MepoB (uUryp, ux OTHPOIICHHH W B3aMMHOE PACIOJIOKEHHUE, OMUPAETCS Ha JIOTUYECKYIO, J10KA3aTEIbHYIO
nuHuto. lleHHOCTh H3yuYeHUs TEeOMETPUU Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHHs 3aKIIOYaeTcs B TOM, YTO
oOydJaronuiicss y4uTcsi MPOBOAUTH JOKa3aTeIbHbIE PACCYXKIEHUS, CTPOUTH JIOTUYECKHE YMO3aKIIOUEHHs, JOKa3bIBATh
WCTUHHBIC YTBEPXKIEHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH PACCYXKIEHUS «OT MPOTUBHOTO», OTIUYATh
CBOMCTBA OT MPU3HAKOB, (HOPMYIHUPOBATH OOPATHPHIE YTBEPKIACHUS.

Bropoii 1enpr0 HW3y4eHHs] TEOMETPHUM SIBJIISICTCS HCHOJIb30BaHWE €€ KaK MHCTPYMEHTA INPU PEIICHUHA Kak
MaTeMaTUYeCKUX, TaK U MPAKTHYECKUX 3aJlay, BCTPEUAIONIMXCS B pealibHOM >KW3HHU. OOyyaromuics JAOHKEH HAy4YUThCS
ONpPENEIUTh T€OMETPUUECKYI0 (DUTYypy, OomucaTh CIOBAaMU JaHHBIA YEPTEXK WM PUCYHOK, HAWTH IJIOMIAJb 3€MEJIbHOTO
y4acTKa, PaCCUUTATh HEOOXOJIMMYIO JJIMHY ONTOBOJOKOHHOTO KaOems Wiu TpeOyeMble pa3Mephl rapaxa Juisi aBTOMOOMJIS.
DTOMY COOTBETCTBYET BTOpAas, BBIUYHUCIMUTEIbHAS JIMHUS B HM3y4eHUHM TreoMeTpud. [Ipu pemeHun 3aaad MpaKTUYECKOTO
XapakTepa OOy4YaroIIMICS YYUTCS CTPOUTh MAaTeMAaTHYECKHE MOJENU pEealbHBIX JKU3HEHHBIX CHUTYyallud, MPOBOJIUTH
BBIYMCIICHUS U OLICHUBATH aJICKBATHPOCTh IMOJIYYEHHOTO PE3YIIbTATA.

KpaitHe BaxkHO MOAU€pPKUBATh CBS3M F€OMETPUU C APYTUMHU YU4E€OHBIMU MpPEAMETaMU, MOTHUBHUPOBATH HCIIOJIH30BATh
OTIPENICJICHUS] T€OMETPUUYECKUX (PUTYp M TOHATHM, NEMOHCTPUPOBATH MPUMEHEHUE TMOJYYEHHBIX YMEHUU B (U3UKE U
TEXHUKE. ODTH CBSI3M HauOosiee SpKO BHIHBI B Temax «Bekropbe», «TpuroHomerpuyeckue COOTHPOIIEHUs», «Meroa
koopaunat» u «Teopema [ludaropay.

VYuebnniit kypc «['eomeTpus» BKIIIOYAET CIAEAYIONINE OCHOBHBIEC pa3/ielbl cojepkanus: «['eomerpudeckue Gpurypsl u ux
CBOMCTBaY, «/3MepeHNE reOMETPUUYECKUX BEIUYMHY», «JleKapTOBBI KOOPJIMHATHI HAa IUIOCKOCTW», «BeKToph», «/IBHKEHUA
mIockocTy, «lIpeodpazoBanus mogo0us .

Ha u3ydenue yuebHoro kypca «I'eomerpus» orBogurtcst 204 yaca: B 7 kiacce — 68 yacoB (2 yaca B HeJIeln0), B § Kjacce
— 68 gacoB (2 gaca B Heneno), B 9 kitacce — 68 yacoB (2 4aca B HEJIEIO).



COIEPKXAHUE OBYUYEHUA
7 KIIACC

HavanpHsle nonsTus reomerpun. Touka, npsiMasi, OTpe30K, JIyd. Yrou. Buasl yrinoB. BepTukanbHble U CMEKHBIE YTJIbI.
buccekrpuca yria. JJomanas, MHOrOyroJbHUK. llapaiienbHOCTE U NEPIEHAUKYIIIPHOCTD IPSIMBIX.

CumMmetrpuuHble purypsl. OCHOBHBIE CBOMCTBA OCEBOM cuMMeTpuu. [IpuMepsl cuMMETpUN B OKPYKAKOIEM MHUPE.

OCHOBHBIE IOCTPOEHUS C MIOMOILBIO LUPKYJIS U InHEHKU. TpeyronbHuK. BricoTa, Meanana, OuccekTpuca, X CBOMCTBA.

PaBHOOEpEHHBIN U PABHOCTOPOHHUI TpEyTroabHUKH. HepaBeHCTBO TpeyrojibHUKA.

CBoiicTBa 1 MPU3HAKK PaBHOOEIPEHHOTO TpEyroiabHUKa. [Ipu3HaKku paBeHCTBA TPEYTOJIbHUKOB.

CBolicTBa ¥ IPU3HAKY NapaJLIENbHBIX IPsMbIX. CymMMa yIJIoB TPEyroiabHUKA. BHEIIHNE yIIIbl TPEYTOIbHUKA.

[IpssMoyrosibHBIN TpeyrojJbHUK. CBONCTBO MEAMAaHBI IPSIMOYIOJIBHOIO TPEYIOJIbHHUKA, NMPOBEAEHHOW K THIIOTEHY3E.
[Ipr3Haku paBeHCTBA NPSIMOYTOIBHBIX TPEYTOJIBHUKOB. [IpAMOYTOJIbHBINA TPEYTOJIBHUK C yriaoM B 30°.

HepaBeHcTBa B reOMETpHUH: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM, TEOpeEMa O OOJIbIIEM yTie U
00JIBIIEH CTOPOHE TPEYTOJIbHUKA. [IepneHIuKysp 1 HaKJIOHHAS.

I'eomerpuyeckoe mMecTo TOYeK. buccekrpuca yriia U CEpeauHHBINA NEPHEHAUKYIAP K OTPE3KY KaK INeOMETPUYECKUE
MecTa TOYEK.

OKpy»XHOCTb U KPYT, XOpJa U AUaMETpP, UX CBOMCTBA. B3anMHOE pacronokeHue OKpPYKHOCTH U npsamonl. KacarenpHas
U CEeKyIIast K OKpYKHOCTH. OKpyKHOCTb, BIIMCaHHAs B YroJl. BnucanHas u onvcaHHasi OKPYKHOCTH TPEYTOJIbHUKA.

8 KUIIACC

Yerbipéxyronpuuku. [lapamienorpamMM, ero mnpu3Haku M cBoWcTBa. YacTHpble ciydau MapajuiesiorpaMMOB
(IpsMOYTOJIBHUK, pOMO, KBaJpaT), UX MPU3HAKU U cBoiicTBa. Tpameuus, paBHOOOKas Tpareuus, e€ CBOMCTBA M MPU3HAKU.
[IpssMoyrosibHAs Tparnenus.

Merton ynBoenusa meauansl. LlenTtpanbnas cumMmerpus. Teopema daneca u Teopema 0 IPONOPLUOHAIBHBIX OTPE3KaX.

Cpennue TMHUM TPEYTOJIbHUKA U Tpaneuuu. LleHTp Macc TpeyrojapHuUKa.

[TogoOue TpeyroabHUKOB, KO3(ppuiument noaodus. IlpusHaku nomodbus TpeyroabHUKoB. [IpuMeHnenune nmoaodust mpu
pELIeHNH MPAaKTUYECKUX 3a]au.



CaoiicTBa miomianeid reomerpuyeckux ¢uryp. Gopmynsl 175 Tiom@aan TPeyrojibHUKa, Mapaiienorpamma, pomoa u
Tpaneruu. OTHPOIIEHUE TUTOIIAAeH MOJ00HBIX Guryp.

Brruncnenue miuomaaei TpeyroJbHUKOB M MHOTOYTOJIbHUKOB Ha KJI€TUaToi Oymare.

Teopema I[Tudaropa. [Ipumenenue Teopems! [Tudaropa nmpu penieHun TPaKTUYECKUX 3a]1a4.

CuHyc, KOCUHYC, TAHT€HC OCTPOT0 yria MPsSIMOYToJIbHOTO TpeyrojbHUKa. OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO.
Tpuronomerpudeckue Qynkuuu yriaos B 30, 45 u 60°.

Brncannble W LEHTpaJbHBIC YIJIBI, YTOJ MEXIy KacaTelbHOW M XOpAOH. YTIbl MEXIy XOpAaMU H CEKYIIHMHU.
BrincanHble W OnMCaHHBIE YETBHIPEXYTOJBHUKUA. B3anMHOE pacmnoioKeHUE JBYX OKpyKXHOCTeW. KacaHume oOkpyx)HOCTEM.
OO6mue kacaTeNbHbIC K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc yriaoB oT 0 1o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE TOKAECTBO. POPMYIIbI IPUBEICHUS.

Pemenne TpeyroapHUKoB. TeopeMa KOCHHYCOB M TEOpEMa CUHYCOB. PellleHne mpakTUUeCKUX 3a7a4 C UCTOJIb30BAHUEM
TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue nomodus. [1ogodre COOTBETCTBEHHBIX JIEMEHTOB.

Teopema O TPOU3BENCHUM OTPE3KOB XOPJ, TEOPEMBbI O IPOU3BEACHUU OTPE3KOB CEKYIHUX, TeopemMa O KBajpaTe
KacaTeJIbHOM.

Bekrop, nnuHa (MOAyib) BEKTOpa, COHAIpPaBJICHHBIC BEKTOPHI, MPOTHUBOMOJIOKHO HAMPABICHHBIE BEKTOPHI,
KOJUTMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OMNEpallMyd HaJ BEeKTOpaMmHu. PasjiokeHue BeKTopa IO JABYM
HeKoJUTMHEeapHbIM BekTopaM. Koopaunatel BekTopa. CkansipHO€ NMPOU3BEICHHE BEKTOPOB, MPUMEHEHHUE JIJIi HAXOXKIACHUS
JUTVH U YTJIOB.

JlekapTOBbl KOOPJMHATHI HAa IUIOCKOCTU. YpaBHEHUA NPSIMOM U OKPYKHOCTHU B KOOpDJMHATAX, IEPECEUCHHE
OKPYKHOCTEM U NPSAMBIX. MeTOA KOOPAUHAT U €TO IPUMEHEHHUE.

[IpaBwibHBIE MHOTOYTOJIBHUKHU. JIJIMHA OKpYy>KHOCTHU. ['pagycHas u paauaHHass mMepa yrja, BbIYMCICHUE JIMH IyT
OKpyxkHocTel. [limomane kpyra, CEKTopa, CErMeHTa.

JIBVOKEHUSI TUIOCKOCTH M BHYTPEHHUE CUMMETpUHU Quryp (deMeHTapHble mpeactaBieHus). [lapamienbHbiil mepeHoc.
[ToBoporT.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMbBI YYEBHOI'O KYPCA «I'EOMETPUSA» HA
YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHPBLIE PE3YJIBTATBI

JIMYHOCTHPBIE pe3yabTaThl OCBOSHUS MPOrpaMMbl yueOHOT0 Kypca «['eomeTpus» XapakTepu3yroTcs:

1) naTrpuoTHyecKoe BOCIUTAHME:

MPOSIBJICHUEM MHTEpeca K MPOIUIOMY M HACTOAIIEMY POCCHUHWCKOM MaTEMAaTHUKH, IIEHHOCTHPBIM OTHPOIICHUEM K
JOCTHKEHUSAM POCCHMCKUX MATEMATHKOB M POCCUMCKON MAaTEMATUUYECKOM IIKOJbI, K UCIOJIb30BAHUIO 3TUX JOCTHUXKEHHUU B
JIPYTUX HayKax W MPUKIAIHBIX chepax;

2) rpaxIaHCKoe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOTHEHHIO 00S13aHHOCTEH rpakjaHuHA U peanu3alliy ero npas, IPeJACTaBICHUEM O MaTeMaTHYECKUX
OCHOBax (PYHKIIMOHUPOBAHUS PA3JIUUHBIX CTPYKTYp, SIBICHUH, MPOIEAYpP TPa)KJaHCKOTO OOIIecCTBa (Hampumep, BbIOODHI,
OTPOCHI), TOTOBHOCTBbIO K OOCYXKJIEHHUIO ATUYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTHKCHUMN
HayKH, OCO3HAHUEM Ba)KHOCTH MOPAIbHO-3TUUECKUX MPUHIIUIIOB B ICSTEILHOCTH YUEHOTO;

3) Tpy10BO€ BOCIIUTAHME:

YCTAaHOBKOM Ha aKTUBHOE y4acTHE B PEHICHHM MPAKTHYECKUX 3a7ad MaTeMaTHYE€CKOM HaINpaBJIECHHOCTH, OCO3HAHUEM
BAXXHOCTH MaTeMAaTHUYECKOro 00pa3oBaHusl Ha MPOTSHKEHUU BCEH KU3HU ISl YCIIEITHOW MTPo(eCcCUOHANILHON JIESITEIbHOCTH U
pPa3BUTHEM HEOOXOJIUMBIX YMEHUMN, OCO3HAHHBIM BHIOOPOM M MOCTPOCHUEM WHIUBUAYAJIbHOU TPacKTOpHMU OOpa3oBaHUS U
YKU3HEHHBIX TUIAHOB C YYETOM JTMYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTN4ecKoe BOCIIUTAHUE:

CITOCOOHOCTBIO K 3MOIIMOHAIIBHOMY M A3CTETHYECKOMY BOCIPHUATHIO MaTEMaTHUYECKHUX OOBEKTOB, 3ajiay, PEIICHUH,
paccyXaeHuN, YMEHUIO BUJIETh MAaTEMAaTUUECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 NO3HAHMS:

OpHEHTAalle! B NIEATEILHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX MPEJCTaBICHUNH 00 OCHOBHBIX 3aKOHOMEPHOCTSX
Pa3BUTHS Y€JIOBEKa, MPUPOJIBI U OOIIECTBA, TOHUMAHUEM MaTeMaTUYeCKOW HayKH Kak c(ephl YeIOBEUECKON NESITEIIbHOCTH,
ATAroB €€ Pa3BUTHS U 3HAYMMOCTH Ui Pa3BUTHUS ITMBWIM3AIMU, OBJIAJCHUEM S3bIKOM MAaTEeMaTUKU U MaTeMaTHYECKOU
KYJbTYPOM KaK CpPEeJICTBOM MO3HAHUS MUPA, OBJIaJICHUEM MMPOCTEHIITUMU HaBbIKAMH MCCJIEI0BATEILCKON JEATeIbHOCTH;

6) pusnueckoe BocnuTanue, GOPMUPOBAHUE KYJILTYPbI 310POBbSI H IMOIMOHAJIBLHOI0 0JIATONOTYyYHSI:



TOTOBHOCTBIO MPUMEHATh MATEMAaTUYECKUE 3HAHUS B MHTEpPECAX CBOETO 370POBbs, BEIECHUS 3J0POBOr0 00pasza KU3HU
(3mopoBoe mHTaHHMe, COaJaHCHUPOBAHHBIA PEXKUM 3aHATHH H  OTHAbIXa, peryspHas (Qusuueckas aKTHUBHOCTB),
c(hOpMUPOBAHHOCTHIO HaBbIKa pe(IeKCUH, MPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TAKOTO e MpaBa APYroro 4eJ0BeKa;

7) 3ko/10TMYECKOEe BOCIIMTAHME:

OpUEHTallMEel Ha NMPUMEHEHHE MATeMaTHUYECKUX 3HAHMW JJI pelIeHUs 3a1ad B 00JacTH COXPaHHOCTH OKpYXaroullei
Cpenbl, IUJIAHUPOBAHUS TMOCTYNKOB M OLIEHKM HMX BO3MOXHBIX MOCIEICTBUNA I OKPYKAIOIIEH Cpelbl, OCO3HAHUEM
IJI00aJIBHOTO XapakTepa 3KOJOTHYECKHUX MPOOJIEM U MyTEN UX PELICHUS;

8) ajanTanus K U3MEHSIIOIMMCSH YCJIOBUSAM COLUAIBLHON U NPUPOAHOM Cpelbl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCIOBHAX HEONPENEIEHHOCTH, NOBBIIMICHUIO YPOBHS CBOEH KOMIIETEHTHPOCTH YEpe3
MPAKTUYECKYIO JAESITENbHOCTh, B TOM YHCJIE YMEHHE YUUThCA Y APYTUX JIIOJEH, MPHOOpeTaTh B COBMECTHPOU AESITEIbHOCTH
HOBBIE 3HAHUSI, HABBIKA U KOMIIETEHIIMH U3 OIbITA APYTHUX;

HE0OXOAMMOCTBbIO B ()OPMUPOBAHMHM HOBBIX 3HAHUM, B TOM uucie (HOpPMYIUPOBATh HJIEU, MOHATHUS, THIOTE3bl 00
OoOBEKTaX M SBJICHUSX, B TOM YHCIE pPAHEE HEU3BECTHPBIX, OCO3HABAaTh Je(PULUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHPOCTEM, IJIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYAIUIO, BOCIPUHUMATh CTPECCOBYIO CUTYAlMIO KakK BbI30B, TPEOYIOLIUIl
KOHTPMEDP, KOPPEKTHPOBATh MPUHUMAEMbIe PELIECHUS U JEUCTBUS, (HOPMYIUMPOBATH U OLEHUBATH PUCKU U MOCIEACTBUS,
(hopMUpOBATH OIBIT.

METAINIPEAMETHPBIE PE3YJIBTATbBI
Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Y4eOHbIE eiiCTBUSA

ba3oBble Jiornueckue AeMcTBUA:

e BBIBJSITH M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMATHUYECKUX OOBEKTOB, MOHATHM, OTHPOIICHUNA MEXTY
MOHATUSAMHU, (HOPMYITUPOBATH OMPEICICHHUS TOHSITHHN, YCTAaHABIMBATH CYIICCTBEHHBIN MPU3HAK KIACCU(PUKAIINH,
OCHOBAHUSI JIJ11 000OIIEHHS U CPaBHEHUS, KpUTEPUHU TTPOBOAUMOTO aHAIIN3a;

e BOCHPUHUMATH, (OPMYJIHUPOBATh U MPEOOPA30BBIBATh CYXKJACHUS: YTBEPJAUTEIbHbIE U OTPUIATEIbHbIC, CAMHUYHBIE,
YacCTHpPBIEC U O0IIKe, YCIOBHBIE,



BBISIBJISITh MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U NPOTHUBOpeuMsl B (PaKTax, JAHHBIX, HAOIIOJEHUSIX U
YTBEPKIACHHUSIX, IPEIaraTb KPUTEPUH IS BBISBICHUSA 3aKOHOMEPHOCTEN U TPOTUBOPEUHH;

JeaTh BBIBOABI C HWCIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX MW HWHIYKTUBHBIX YMO3aKJIKOYEHUU,
YMO3aK/IOYEHHH 110 aHAJIOTUH;

pa30upath 10Ka3aTeabCTBA MATEMATUUECKUX YTBEPKICHHUM (TPSIMbIE U OT IPOTUBHOIO), IPOBOJUTH CAMOCTOSATEIBHO
HECJIOKHBIE JO0Ka3aTebCTBA MaTeMaTHUeCKUX (DaKTOB, BBICTpaMBaTh ApPTYMEHTAIMIO, MPUBOAHMTH MPUMEPHI H
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIACHHUS;

BBIOMpaTh CIOCOO pelleHus y4yeOHOM 3aJauu (CpaBHHBATh HECKOJIBKO BAapHAHTOB peEIICHHs, BbIOMpaTh Hauboiee
HNOAXOJSIINN ¢ YYETOM CaMOCTOSATENIBHO BBIICJIEHHBIX KPUTEPHUEB).

Ba3oBble ucciieqoBareLbCcKue 1eCTBUA:

MCITOJIB30BaTh BOIPOCH KaK MCCICAOBATEIIbCKUN MHCTPYMEHT MO3HAHUSA, (DOPMYIUPOBATH BOMPOCH], (PHKCHUPYIOITHE
MPOTHBOpPEYHE, TPOOIEMy, CaMOCTOSTEIHHO YCTAaHABIMBAaTh HCKOMOE W JaHHOE, (OpPMHUPOBATH THIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIUIO, MHEHUE;

IIPOBOJUTH TIO0 CAMOCTOSITEIbHO COCTaBJIEHHOMY IIJIaHY HECJIOXKHBINM JKCIEPUMEHT, HEOOJIbIIOE HCCIEAOBAaHUE I10
YCTaHOBJICHUIO OCOOCHHOCTEW MaTeMaTUYeCKOro 0ObEKTa, 3aBUCUMOCTENH 00BEKTOB MEXKTy COOOM;

CaMOCTOSITeNIbHO  (OPMYJIUPOBATH OOOOIIEHMS M BBIBOJBI MO pe3yibTaTaM MPOBEAEHHOIO HAOIIOJCHMUS,
WCCJICIOBAHMS, OIEHUBATh IOCTOBEPHOCTH MOJIYICHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIICHHMIA;

IIPOTHO3UPOBATh BO3MOXHOE Pa3BUTHE MPOIECCA, a TAKXKE BBIABUTATH MPEANOJIONKEHUS O €r0 Pa3BUTUU B HOBBIX
YCIIOBUSIX.

Pabora ¢ unpopmaunmeii:

BBISIBJISITH HEJIOCTATOUHOCTh M M30BITOUHOCTh UH(OPMAIUH, JaHHBIX, HEOOXOAUMBIX JJIsl PEIICHUS 3a/1a4H;

BBIOMpaTh, aHAIM3UPOBATh, CUCTEMATHU3UPOBATH W HHTEPHPETUPOBATH HHGOPMAIMIO Pa3IMUYHBIX BUAOB U (opm
pEeACTaBIICHHUS;

BbIOWpATh (HopMy TIpEACTaBICHHUS WHPOPMAMM W WIUIIOCTPUPOBATH pelIaeMble 3aJadd CXeMaMH, JUarpaMmMaMi,
WHOM rpaduKoi U UX KOMOMHAITUSIMU;

OIICHUBATh HAJIE&KHOCTh HHGOpPMALUM TIO KPUTEPHUAM, NPEAIOKEHHBIM YUYUTEIeM Wi CHOPMYIUPOBAHHBIM
CaMOCTOSITEIIBHO.

KoMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe NeHCTBHSA:



BOCIIPUHUMATh U (POPMYIHUPOBATh CYXIECHHUS B COOTBETCTBUU C YCJIOBUSIMU M IEJISIMH OOIIEHUS, SCHO, TOYHO,
IPaMOTHPO BBIPAKATh CBOIO TOUYKY 3PEHUS B YCTHPBIX U MUCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS M0 XOAY PELIEHUs
3a/1a4i, KOMMEHTUPOBATh MOJYUYEHHbBIN PE3yJIbTaT;

B XOJle OOCYXIEHHUS 3aJlaBaThb BOMPOCHI IO CYIIECTBY OOCYX)IZaeMOll TeMbl, MpOOJIEeMbl, pEIIaeMOl 3ajJaudu,
BBICKAa3bIBATh WJICH, HAICJICHHBIE HA TOUCK PEIICHUS, COIMOCTaBISITh CBOM CYXACHUS C CYXICHUSMH APYTUX
YYaCTHPHUKOB JAMajora, OOHapyXHUBaTh pa3IM4Me U CXOJCTBO MO3UIMH, B KOPPEKTHpou (opme (GopmMyIupoBaTh
Pa3HOIIIACHS], CBOU BO3PAKEHUS;

MPEACTABIISATh PE3YNbTAThl PEIIEHUS 3aJa4M, HKCIIEPUMEHTA, UCCIEIOBAHUS, MPOEKTA, CAMOCTOSTEIBHO BBIOMPATH
(opMaT BBICTYIIEHUS C YUETOM 3aj1a4 IPE3CHTALMU U OCOOCHHOCTEN ayAUTOPUH;

NOHMMAaTh M HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHOM W WHIMBUIYaJbHOW pPAOOTHI MpHU pEHIeHUH YYEOHBIX
MaTeMaTUYECKHX 3a]1ay;

MPUHUMATh LEJIb COBMECTHPOU NEATENbHOCTH, IUIAHHUPOBATHh OPraHU3alMi0 COBMECTHPOM pabOThl, pacrpeaeisarh
BUBI padOT, JOrOBapUBATHCS, 0OCYKIaTh MPOLIECC U Pe3yabTaT paboThl, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B TPYIIOBBIX (opmax paboThl (00CyxkAeHHs, OOMEH MHEHHSIMH, MO3IOBblEe IUITYpMbl U ApPYyTHUE),
BBIMOJIHATH CBOIO 4acTh pabOThl M KOOPAMHUPOBATH CBOM JEWUCTBUSA C JAPYTMMHU YJ€HAMU KOMAaHJbI, OLECHUBATh
KaueCcTBO CBOEr0 BKJIA/ia B OOIIMIA MPOAYKT MO KPUTEPHSIM, CPOPMYITHMPOBAHHBIM YYaCTHPUKAMU B3aUMOICHCTBHS.

PeryasiTuBHbIE yHUBeEpPCAJIbHbIEe YUeOHbIE 1eiiCTBUS

Camoopranusamnus:

CaMOCTOSITEIIbHO COCTaBJIATH IUIAH, AITOPUTM PEIICHUS 33/1auMl (WM €ro YacTh), BEBIOUPATh CIIOCOO PEIICHUs ¢ YIETOM
UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C
y4ETOM HOBOM MH(OPMAIIUH.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:

BJIaJIETh CIOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJISI IIPOLEcca U Pe3yibTaTa pelIeHUs] MaTeMaTHYeCKOM 3a/1auH;
IIPEABUIETh TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTh IIPH PELICHUH 3a1a41, BHOCUTb KOPPEKTUBBI B AEATEIBHOCTD Ha
OCHOBE HOBBIX OOCTOSITENIbCTB, HAWIEHHBIX OIIMOOK, BBISIBIIEHHBIX TPYIHOCTEMH;

OLICHHBATh COOTBETCTBUE pe3yibTaTa AESATEIbHOCTH IIOCTABICHHONW LIENW U YCJIOBHUSIM, OOBSICHSATH MPUYUHbI
JOCTHKEHUS UM HEAOCTUKEHUS LIETU, HAXOAUTh OIIMOKY, 1aBaTh OLEHKY IPUOOPETEHHOMY OIIBITY.



HPEAMETHPBIE PE3YJIBTATbBI

K konIty 00ydenus B 7 Kjiacce 00yJaronuiics MOJIYyUUT CIETYIOINE TPEIMETHPbIC Pe3yIbTaThl:

Pacrio3naBaTh W3ydeHHBIE TeOMETpUYECKHe (GUTYPBl, ONPENCNATh HMX B3aWUMHOE DACIOJNIOKEHHE, H300pakaTh
reOMETPUYECKUE (PUTYPBI, BBHITIOIHITH YEPTEKHU MO YCIOBHUIO 3a7auu. VI3MepsaTh JTUHEHHBbIE U YTJIOBbIe BEJIMYMHBI. Pemarh
3a/1a4M Ha BBIYHUCIICHUE JJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jenatb rpyOyr0 OLICHKY JMHEHWHBIX M YIJOBBIX BEJIMYMH MPEIMETOB B PEATbHOM >KU3HU, Pa3MEPOB MPUPOIHBIX
00beKTOB. Paznuuate pazMepsl 3TUX OOBEKTOB MO MOPSAAKY BEJTHYUHBI.

CTpouTh 4yepTeXKN K TEOMETPUUECKUM 33/1a4aM.

[Tonb30BaThca MpU3HAKaMU pPAaBEHCTBA TPEYTOJbHUKOB, HUCIOJIb30BaTh IPU3HAKM M CBOMCTBA paBHOOEIPEHHBIX
TPEYTOJIBHUKOB IIPU PEIICHUU 3a/1a4.

[IpoBOAUTE TOTMYECKUE PACCYKICHUS C UCITOIb30BAHUEM F€OMETPUUYECKUX TEOPEM.

[lonp30BaThCAd NpHU3HAKAMU PABEHCTBA IPAMOYTOJIBHBIX TPEYTOJIbHUKOB, CBOWCTBOM MEIWAHbI, IPOBEAEHHOM K
THUIIOTEHY3€ MPAMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIIEHUU T€OMETPUUECKUX 3a/1a4.

Omnpenensitb NapauieIbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOpble 00pa3yeT ¢ HUMHU cekymas. OnpeneisiTh
MAPAJUICITIBHOCTD MPSAMBIX C IOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOUYEK OJHOM MPAMOM 10 TOUYEK APYTrOU MPSIMOU.

Pemate 3a1aun Ha KieT4aTol Oymare.

[IpoBOIWTH BBIUMCICHUS U HAXOAUTh YHUCIOBbIE W OYKBEHHbIE 3HAYEHHUS YIJIOB B T'€OMETPUYECKMX 3ajlayax C
HCIIOJIb30BAaHUEM CYMMBI YTJIOB TPEYTOJIbHUKOB U MHOTOYT'OJIbHUKOB, CBOMCTB YTJIOB, 00pa30BaHHBIX IIPU MEPECEUEHUH JIBYX
napajuiesIbHBIX MPSAMBIX CEeKyllel. PemaTs npakTuueckue 3a1aud Ha HaXOXKJIEHUE YTIIOB.

Bnagerb mNOHATHEM TE€OMETPUYECKOTO MecCTa TOYEeK. YMETh OINpeAesiTh OHCCEeKTpUCY YIrila M CEepeAUHHBIN
MIEPIICHIUKYJISP K OTPE3KY KaK FTEOMETPUUECKHE MECTA TOUEK.

@opMyIMpOBaTh ONPEACICHUS OKPYKHOCTH U Kpyra, XOpJbl U THAMETPa OKPYKHOCTH, MTOJIb30BATHCS UX CBOMCTBAMM.
YMeTh NPUMEHSTH 3TU CBOMCTBA IIPU PELICHUU 3a1a4.

Brnagers noHsTHEM OMMCAHHON OKOJIO TPEYToJIbHUKA OKPY>KHOCTH, YMETh HaxoauTh €€ 1eHTp. [lonb3oBarbes pakramu
O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYTrOJbHUKA MIEPECEKAIOTCS B OJJHOM TOUKE, M O TOM, UTO CEPEIMHHbIE MEPIEHIUKYISIPBI K
CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCSA B OJHOM TOUKE.



Brnanets moHATHEM KacaTelbHOM K OKPY)KHOCTH, MOJB30BAThCS TEOPEMOW O MEPHEHAMKYJISIPHOCTH KacaTelbHOW U
paaunyca, IpOBEAEHHOIO K TOUKE KacaHUsl.

ITonp30BaThCA MPOCTEUIIUMHU T€OMETPUUECKUMU HEPABEHCTBAMU, TOHUMATh UX MPAKTUYECKHUI CMBICII.

[IpoBOIUTH OCHOBHBIE TEOMETPUUYECKHUE MOCTPOCHHUS C TOMOIIBIO [IUPKYJIS U TUHEHKH.

K xoniry o0ydyeHus: B 8 kiacce oOydaromuiics HOTYyUUT CIEAYIONINE MTPEAMETHPbIE pe3yIbTaThI:

Pacnio3HaBaTh OCHOBHBIE BHUJbI YETBIPEXYTOIBHUKOB, HUX 3JEMEHTHI, MOJIb30BaThCAd HX CBONCTBAMHU MPU PEUICHUU
r€OMETPUYECKUX 3a/1au.

[IpuMeHsTh CBOMCTBA TOUKH MEPECEUCHUS] MEAUAH TPEYTrOoIbHUKA (LIEHTPa Macc) B PEIICHUH 3a/1a4.

Brnaners mOHATMEM CpeoHEW JIMHUM TPEYroJIbHUKA M Tpaleluu, HNPUMEHATbh HX CBOMCTBA IIPU PEIICHUU
reomeTpuueckux 3anad. Ilons3zoBarscs Teopemoit daneca U TEOPEMOI O MPONOPLUOHAIBHBIX OTPE3KAX, TPUMEHATh UX IS
pelIeHus MPAKTUYECKUX 3aj1a4.

[IpuMeHsTh NpU3HAKK MOJI00MSI TPEYTOJIBHUKOB B PEIICHUY FEOMETPUYECKUX 3aad.

[Tonb3oBaThes Teopemoii [Iudaropa st peneHrs reoMeTpUUeCKUX U MpaKTHIecKuX 3a7a4. CTpOUTh MAaTEMAaTHYECKYIO
MOJIENb B MMPAKTUYECKUX 3a/1a4aX, CAMOCTOSTEIIbHO JeiaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JUTUHBI.

Bianers MOHATHSIMH CHHYCAa, KOCMHYyCa M TAaHT€HCa OCTPOrO yrila MPsSMOYIOJIbHOTO TpeyroyibHUKA. [lojib30BaThbest
STUMH MOHSITUSIMU JIJIS1 PEUICHUS MPAKTUYECKUX 3a]ad.

Beruucnars (pa3inuHbIMUA crioco0aMu) IJIONMIaAb TPEYTOJbHUKA U TIOMIAAM MHOTOYTOJNBHBIX (Uryp (mojib3ysch, Tne
HE00XO0AMMO, KAJIbKYJIATOpOM). [IpuMEeHSTh OTydeHHbIE YMEHUS B TPAKTUYECKUX 3aadax.

Bianers NOHATHSIMU BIHUCAHHOTO M LEHTPAJIBHOIO YIrila, UCIOJb30BaTh TEOPEMbl O BIMCAHHBIX YIJIaX, YIJIaX MEXIY
XOpJlaMH (CEKYIIMMU) U yTIie MEXKy KacaTeJIbHOW U XOPAOW NMPHU PEIICHUH TeOMETPUIECKHUX 3a7ay.

Brnanerr MOHSATHEM OMMCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSTh CBOMCTBA OIMMCAHHOTO YETHIPEXYTOJIbHUKA TPHU
pelIeHnH 3a1ad4.

[IpuMeHATh MOMyYEHHBbIE 3HAHUSI HA NMPAKTHUKE — CTPOUTh MAaTEMATUYECKUE MOJENH JJIS 33/lad peajibHOW JKU3HU U
MPOBOJIUTH COOTBETCTBYIOIINE BHIYHUCICHUS C MPUMEHEHHUEM TOJO00MS U TPUTOHOMETPUU (TMOJB3YACh, TN HEOOXOIUMO,
KaJIBKYJISITOPOM).

K koHily 00y4yeHust B 9 kiaacce oOydaromuiics NOTYyUUT CIEAYIOLINE TPEAMETHPbIE PE3yIbTaThI:



3HaTh TPUTOHOMETPUYECKHE (PYHKIUMU OCTPBIX YIJIOB, HAXOIUTh C MX TMOMOILIBIO pa3JIMYHBIE AJIEMEHTHI
MPSMOYTOJIBHOTO TPEYTOJIbHUKA («PEIICHUE MPSIMOYTOIBHBIX TPEYToJbHUKOB»). HaxomuTh (C MOMONIBIO KalbKYJIATOPA)
JUTHHBI ¥ YTJIBI JTSI HeTAOJTUIHBIX 3HAYCHUH.

[lonb3oBaTbes QopMyllaMH TMPUBEACHHUS M OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIECTBOM JUIS HAXOXKJICHUS
COOTHPOILICHUN MEXKIY TPUTOHOMETPUUECKUMU BETMYHMHAMH.

Hcnonp30BaTh TEOPEMBbI CHHYCOB U KOCHHYCOB ISl HAXOXKICHUS Pa3IMYHBIX AJIEMEHTOB TPEYTOJIbHHKA («pPEIIeHUE
TPEYTOJIBHUKOBY ), TPUMEHSATh WX MPU PEIICHAA T€OMETPUUECKHX 3a]1a4.

Brnagets moHsTHAMEH TpeoOpa3oBaHUS TMOAOOUS, COOTBETCTBEHHBIX JJEMEHTOB MOMO0OHBIX (uryp. I[lomp3oBaTbes
CBOMCTBaMHU MOAO0OUS MTPOU3BOJIBHBIX (UTYP, YMETh BBIYUCIATH JUIMHBI U HAXOJIUTh YTkl Y MOJ0OHBIX Quryp. [IpuMeHsTsh
CBOMCTBA MOI00MS B MPAKTUYECKUX 3a/la4aX. Y METh IPUBOJAUTH MPUMEPHI MOAOOHBIX (PUTYp B OKpYKAIOIIIEM MUDE.

[Tonmp30BaThCA TEOpEeMaMH O TPOU3BEACHHH OTPE3KOB XOpJI, O IPOM3BEICHWH OTPE3KOB CEKYIIMX, O KBajJpaTe
KacaTeJIbHOM.

[Tonb3oBaThCAd BEKTOpaMU, TMOHUMATh HMX TEOMETPUYECKUH M (PU3UYECKUM CMBICI, MPUMEHSATH UX B PEIICHUH
reOMETPUYECKUX U Pu3NUecKuX 3aaa4. [I[puMeHsTh CKansipHOE MPOU3BEIEHUE BEKTOPOB JJII HAXOXKICHUS JIJTUH U YTJIOB.

[Tonb30BaThCA METOJOM KOOPJAWHAT HAa IJIOCKOCTH, MPUMEHSATH €r0 B PEIICHUU T€OMETPUUYECKUX U MPAKTUYECKUX
3azay.

BrnageTs MOHATHSAMH TPAaBWIIBHOTO MHOTOYTOJIbHHWKA, JJIMHBI OKPY>KHOCTH, JJIMHBI TYyTH OKPYKHOCTH W pPaTuaHHOU
MEpBI yTJIa, YMETh BBIUYMCIATH TUIOMAAL Kpyra U ero yacteil. [[puMeHsaTh nmoayyeHHbIe YMEHUS B MPAKTUYECKUX 3a1a4ax.

Haxonuth ocu (WK HEHTPHI) CAMMETPHUH QUTYD, TPUMEHSTH JIBHXKCHHSI TNIOCKOCTH B IPOCTEUIITUX CITydasiX.

[IpuMeHATh MOJydYeHHBIC 3HAHWS Ha MPAKTUKE — CTPOUTh MAaTEMAaTHYECKHE MOJETH ISl 3a/ad PEealbHOW KU3HH |
MPOBOJIUTH COOTBETCTBYIOIINE BBHIYMCIICHHS C MPUMEHEHHUEM TOJ00MS M TPUTOHOMETPUUYCCKUX (PYHKIUU (TOJIB3YACH, TIIE
HEO00XO0JIMMO, KATbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
Ne (undgposBbie)
HaumeHoBaHue pa3aesioB M TeM NPOrPaMMBbl Kourpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcsbl
IToBTOpEHME OCHOBHBIX IMOHATUNA U METOAOB Kypca 7
Kj1acca, 0000IIeHIE 3HAHUH. 2 1
BxomHast koHTposibHas paboTa.
N bubnuorexa [IOK
4 12 1
CTPIPEXYTOILHIIH https://m.edsoo.ru/7f417e18
Teopema Paneca u TeopeMa 0 MPONOPLUOHATIBHBIX 15 1 bubmmoreka [JOK
oTpe3Kax, oJ00HbIe TPEYTOJIbHUKU https://m.edso0.ru/7f417e18
[Tmomaas. HaxoxaeHue miomaaei TpeyroJibHUKOB U 14 1 bubnnorexa [JOK
MHOTOYToJbHBIX (puryp. Ilnomanan nogo6HbIX uryp https://m.edsoo.ru/7f417e18
bu6nmorexa LIOK
T IT 1 1
eopema [Iudaropa u Hauana TPUrOHOMETPHUHU 0 https://m.edsoo.ru/7f417e18
V1Bl B OKpYKHOCTU. BricanHbIe U ONMCaHHBIE
YEThIPEXYTOJIbHUKU. KacaTenbHbIE K OKPYKHOCTH 13 1 bubmorexa HOK
bexyr T Py ’ https://m.edso0.ru/7f417e18
Kacanue okpyxHocTEH
bu6nmorexa LIOK
IT 78 2 1
OBTOpEHHE, 000DLICHHE SHAHIL https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 7 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

8 KUIACC

KounyecTBO 4acoB
Ne Hara DJIeKTPOHHBbIE HU(POBHIE

Tema ypoka Konrtpoabnbie IIpakTnueckue
n/n Bcero U3y4eHus: 00pa3oBaTeJbHbIC PeCyPChI

padoThI padoThI

IToBTOpEHNE OCHOBHBIX TOHATHI U
1 METOJIOB Kypca 7 Kiacca, 00001IeHne 1
3HaHUM.

bu6nmoreka [IOK
https://m.edsoo.ru/8al41ddc

[ToBTOpEHKE OCHOBHBIX MOHATUI U

METOJIOB Kypca 7 Kitacca, 00001IeHne

2 3HAHUH. 1 1
BxomHast koHTposbHas paboTa.

I'eomerpus.
3 [Tapannenorpamm, ero Npu3HaKu 1 1 bubnmnoreka [HOK
CBOMCTBA https://m.edso00.ru/88671af2
4 [Tapannenorpamm, ero npu3Haku 1 1 bubnuorexa [HOK
CBOMCTBA https://m.eds00.ru/88671ca0
5 [Tapannenorpamm, ero npu3Haku u 1 bubnuoreka [JOK
CBOMCTBA https://m.eds00.ru/88671ca0
YacTHpble cilyyan napajijiesorpaMMoB
6 (Hps[M(r))yronLI:IK, p01\1:4)6, KBa}_'[pI.’:)lT), 1794 1 bubmmorexa LOK

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

IIPU3HAKU U CBOMCTBA

YacTHphle cllyyau napauieJorpaMMoB

7 (MpsIMOYTOJIBHUK, POMO, KBaJpaT), UX 1
NPU3HAKK U CBOMCTBA

bubmmoreka [IOK
https://m.edso00.ru/88671f20

YacTHpehIe citydan napaijieiorpaMMoB
but6mmoreka [IOK

8 (MpAMOYTONLHUK, POMO, KBazIpaT), MX 1 https://m.edso0.ru/8867209c

IMPU3HAKH U CBOMCTBaA

but6mmoreka [IOK

9 Tpanerus 1 https://m.eds00.ru/88672358



https://m.edsoo.ru/8a141ddc
https://m.edsoo.ru/88671af2
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671dea
https://m.edsoo.ru/88671f20
https://m.edsoo.ru/8867209c
https://m.edsoo.ru/88672358

10 PaBHOOOKAs ¥ IPSIMOYTOJIbHAS bubmuoteka [JOK
Tparnenuu https://m.eds00.ru/8867252e

1 PaBHOOOKAS ¥ IPSMOYTOJIBHAS bubanoreka HOK
Tpaneuuu https://m.eds00.ru/88672858

bubanoreka HOK
12 S https://m.edSO(I)l.ru/88672b14

bubnmnoreka HOK
13 Hentparbra cuvmeTpist https://m.edSO(I)l.ru/88672b14

14 KonTtponbHast pabora o Teme bubnuoreka [JOK
"YeTplpEXyroabHUKu" https://m.eds00.ru/88672c9a

15 Teopema Paneca u Teopema o bubnuotexa [HOK
IIPONIOPLIMOHAIBHBIX OTPE3Kax https://m.edso00.ru/8867337a

16 CpenHsis nTuHUs TPEYroJbHUKA bubmorexa LHOK
https://m.eds00.ru/88672e0c

17 Cpennsis nuHus TPEyrojbHUKA bubmorexa LHOK
https://m.eds00.ru/88672f38

18 Tpanenus, e€ cpeaHss TUHUS bubnmorexa LIOK
https://m.eds00.ru/88672358

19 Tpamerus, e€ cpeTHssT TUHUS bubmmorexa [JOK
https://m.edso00.ru/88673064

20 [IponopunoHanbHbIE OTPE3KU bubmmorexa LOK
https://m.eds00.ru/88673794

21 [IponopunoHanbHbIE OTPE3KU brbmmorexa LTOK
https://m.eds00.ru/88673794

22 IlenTp Macc B TpeyrosbHUKE bubmmorexa LHOK
https://m.eds00.ru/886738fc

bubnmnorexka HOK
23 Tonobusie TpeyrosKukn https://m.edsogru/88673a78

24 Tpu npuzHaka nogoous bubnmnorexka HOK

TPEYTOJIbHUKOB

https://m.edso0.ru/88673bae



https://m.edsoo.ru/8867252e
https://m.edsoo.ru/88672858
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672c9a
https://m.edsoo.ru/8867337a
https://m.edsoo.ru/88672e0c
https://m.edsoo.ru/88672f38
https://m.edsoo.ru/88672358
https://m.edsoo.ru/88673064
https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673794
https://m.edsoo.ru/886738fc
https://m.edsoo.ru/88673a78
https://m.edsoo.ru/88673bae

o5 Tpu npuzHaka nogoous bubmuoteka [JOK
TPEYroJIbHUKOB https://m.eds00.ru/88673d52
26 Tpu npuzHaka nogoous bubnunoreka [JOK
TPEYrOJILHUKOB https://m.eds00.ru/8867400e
97 Tpu npusnaka noxoodus
TPEYTroJIbHUKOB
28 [Ipumenenue mo1o0us P peIICHUH
MPAKTUYECKHX 3a7a4
29 KontponpHast pabora o Teme bubnmoreka [JOK
"TlogoGHBIE TPEYTONBHUKA" https://m.eds00.ru/8867445a
30 CaoiicTBa mIoHIaAe reOMETPUUECKUX bubnuorexa [HOK
dburyp https://m.eds00.ru/886745fe
31 DopMyIsl IS IUIOIIAN bubnmnorexka HOK
TpPEYroJIbHUKA, apajiejorpamma https://m.eds00.ru/88674860
32 DopMyIsl IS IUIOIIAAN bubnuoreka [JOK
TPEYroJIbHHUKA, IapajuIeorpaMmma https://m.eds00.ru/88674a22
33 DopMyIbl IS ILUIOMIAAN bubnmnorexka HOK
TpPEYroJIbHUKA, NTapajlieaorpamma https://m.eds00.ru/88674a22
34 DopMyIsl IS IUIOMIAIHA bubnmnorexka [HOK
TPEYroJIbHHUKA, IapajuIeorpaMmma https://m.eds00.ru/88675288
35 DopMyIbl Ui 0N bubnuoreka [JOK
TPEYroJIbHHUKA, IapajuIeorpaMmma https://m.eds00.ru/8867542c
36 Breruucnenue miomanei caoxHbIX bubmmoreka [IOK
buryp https://m.eds00.ru/88674e78
37 [Mnomaau duryp Ha kierdaroi dymare E;I[?SH/P/Ir(r)wT:;(si)?r(ag 8674736
38 [Tnomanu mogoOHBIX Guryp
39 [Tnomanu mogoOHBIX Guryp
40 3ajauu ¢ IPaKTUYECKUM COAEpPKaHUEM bubnmnoreka [JOK



https://m.edsoo.ru/88673d52
https://m.edsoo.ru/8867400e
https://m.edsoo.ru/8867445a
https://m.edsoo.ru/886745fe
https://m.edsoo.ru/88674860
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88675288
https://m.edsoo.ru/8867542c
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https://m.eds00.ru/88675558

41 3amaun ¢ IpaKTUUYECKUM COJIepP KaHUEM bubmmorera LIOK
https://m.eds00.ru/88675684
42 Pemenue 3amad ¢ HOMOIIBIO METOA bu6nuoreka [IOK
BCIIOMOTaTEILHOU ILIOIAIN https://m.edso0.ru/88674f90
43 KontponbHast pabora o Teme bubmmoreka [IOK
"ITnomanp" https://m.eds00.ru/8867579c
N bubmuorexa [JOK
44 Teopema [Tudaropa u e€ npumeHeHUE https://m.e dSO(I)l.ru 188675018
45 Teopema [Tudaropa u e€ npumeHeHUE Eg{iﬁ?fg;?ﬁg 8675018
46 Teopema [Tudaropa u e€ npuMeHeHHE E::liHE;T:;(;?SZ 8675ahc
47 Teopema [Iudaropa u e€ npumeHeHne
48 Teopema [Tudaropa u e€ npuMeHeHHE
OrnipezesieHne TPUTOHOMETPUIECKUX
KIIMI OCTPOTO yriia
49 gg:ngronLHiro TzzyronLHHKa, bubmmorexa LOK
https://m.eds00.ru/88675d32
TPUTOHOMETPHUECKHUE COOTHPOIICHHUS B
MPSIMOYTOJILHOM TPEYTOJIbHUKE
50 OCHOBHOE TPUTOHOMETPUUYECKOE bubmuoteka [JOK
TOXJIECTBO https://m.eds00.ru/88675f44
51 OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO
59 OCHOBHOE TPUTOHOMETPUUYECKOE
TOXKJIECTBO
KonTponbhas pabota no teme
53 "Teopema IIudaropa n Hayana bubmmorexa LOK
| https://m.edsoo.ru/8a1407e8
TPUTOHOMETPHHU
54 Briucannbie ¥ IEHTpaIbHBIE YTJIbI, bubmmoreka [JOK



https://m.edsoo.ru/88675558
https://m.edsoo.ru/88675684
https://m.edsoo.ru/88674f90
https://m.edsoo.ru/8867579c
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675abc
https://m.edsoo.ru/88675d32
https://m.edsoo.ru/88675f44
https://m.edsoo.ru/8a1407e8

YIOJI MEXY KacaTeIbHON U XOpAOH

https://m.edsoo0.ru/8a1415b2

55 Brniucannsbie v LIEHTpaIbHbIE YTJIbI, bubmuorexa [JOK
YTOJI MKy KacaTelIbHOM U XOpI0H https://m.edsoo.ru/8a141940
56 BnucanHble v IEHTpaIbHbBIE YTJIbI, bubnmoreka [JOK
YTOoJI MEK1y KacaTeIbHOM U XOpI0M https://m.edsoo.ru/8al141b34
o7 VYTIbl MEXAY XOpPAaMHU U CEKYLTUMU
58 VYTIIbI MEXIY XOpJaMHU U CEKYIIUMH
BrrcanHble U onMICaHHBIC
59 YEeTHIPEXYTOJbHUKH, UX MMPU3HAKU U bubmmorexa [JOK
SPeryT MR P https://m.eds00.ru/8a140f86
CBOIiCTBa
BrircanHbIC 1 OTIFICAHHBIC
60 YETBIPEXYTOJbHUKH, UX MPU3HAKH U bubmorexa [JOK
PIPEXyT > MR https://m.eds00.ru/8a1416d4
CBOICTBA
Bnucannble u onricaHHbIe
61 YEeTBHIPEXYTOJILHUKH, WX PU3HAKH U bubmorexa LOK
. pexyr ’ p https://m.edso00.ru/8a1416d4
CBOICTBA
[TpumeHeHne CBOMCTB BIMCAHHBIX U
62 OTHCAHHBIX YETHIPEXYTOILHUKOB MIPH
pEIIeHUU T€OMETPUYECKUX 3a/1a4
[IprMeHeHne CBOMCTB BIMCAHHBIX U
63 OTHCAHHBIX YETHIPEXYTOILHUKOB MIPH
pEIIeHUU TEOMETPUUYECKUX 3a/1a4
64 B3aumHoe pacnionoxenue 1Byx bubnmnorexka HOK
OKPY>KHOCTEH, 00IIHe KacaTeabHbIE https://m.edsoo.ru/8a1410a8
bu6nuoreka [IOK
65 Kacanue okpyXHOCTEH
py https://m.edsoo.ru/8a1410a8
Kontponbnas padota mo teme "YT1iisl B
66 OKPYXHOCTH. Briucanusie u bubmorexa HOK
by ) " https://m.edso0.ru/8a141c88
OTMCAHHBIC YETHIPEX YT OJIbHUKHU
67 [ToBTOpEHNE OCHOBHBIX MOHATHI U bubnmnoreka [JOK



https://m.edsoo.ru/8a1415b2
https://m.edsoo.ru/8a141940
https://m.edsoo.ru/8a141b34
https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a141c88

METOJI0B KypcOB 7 U 8 KJIaCCOB,
000011IeHrEe 3HAHUI

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

68

Wroroas KoHTpOJbHAS paboTa

bubnuoreka LIOK
https://m.edsoo.ru/8a142368

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOT'PAMME

68



https://m.edsoo.ru/8a141efe
https://m.edsoo.ru/8a142368

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHHMS OCHOBHOM OBPA30OBATEJIBHOM

IMPOI'PAMMBI
7 KJIACC
Kox . .
IIpoBepsiemble mMpeAMeTHPbIE Pe3yabTAThl 0CBOEHUSI OCHOBHOI 00pa30BaTeIbHOI NPOrpaMMbl OCHOBHOTO
HIPOBEPTEMOTO 0011€ero0 00pa3oBaHuA
pe3yJbTara
6 I'eomerpus
PacriozHaBaTh W3y4eHHBIC T€OMETPUYECKHE (DUTYpBI, ONPENCNATh WX B3aHMMHOE PACIOJIOKEHUE, M300pakaTh
6.1 TeOMETPUYUCCKUE (PUTYPBI, BBITOIHATH YEPTEKHU 1O YCIOBHUIO 331auu. MI3MepsaTh TMHEWHBIC U YTIIOBBIC BETUYNHBIL.
Pemath 3a1aun Ha BRIYHCIICHUE JITTHH OTPE3KOB U BEIMYUH YTIIOB
6.2 Jlenats TpyOyIO OICHKY JIMHEHHBIX M YIJIOBBIX BEJIMYMH MPEIMETOB B PEATBLHOM JKU3HU, Pa3MEPOB MPHPOTHBIX
' 00BeKTOB. PaznnuaTh pa3mMepsl 3THX 00BEKTOB MO MOPSIKY BEITUYHMHBI
6.3 CTpouTh 4epTeKH K TeOMETPUIECKUM 3a/1a4aM
6.4 [Tonb30BaThCs MpPU3HAKAMH PABEHCTBA TPEYTOJBHUKOB, UCIOIB30BaTh MPHU3HAKUA M CBOMCTBA PaBHOOEAPEHHBIX
' TPEYTOJIHHUKOB TIPH PEIICHUU 33124
6.5 [TpoBOIUTH TOTHYECKUE PACCYKACHHS C MUCTIOJIE30BAHUEM TE€OMETPHICCKUX TEOPEM
66 [Tonb30BaThCs MPU3HAKAMH PABEHCTBA MPSMOYTOJIBHBIX TPEYTOJIHHUKOB, CBOMCTBOM MEIHaHbI, MPOBEAEHHON K
' TUIIOTEHY3€ MPSAMOYTOJIBLHOTO TPEYTOJbHUKA, B PEIICHHH I'€OMETPHUICCKHX 3a1a4
6.7 OnpenensTh MapaJISIBHOCTh MPSMBIX C TIOMOIIBIO YTIJIOB, KOTOPBIE 00pa3yeT ¢ HUMH cekymias. OnpenensiTh
' MapauIeTbHOCTD MPSIMBIX C IOMOIIBI0 PABEHCTBA PACCTOSHUIN OT TOYEK OJHOM MPSMOM 10 TOUEK IPYroi mpsiMoi
6.8 Pemats 3amaun Ha kieTyaroit Oymare




[IpoBOAUTH BBHIYMCICHUS M HAXOJUTh YHUCIOBbIE M OYKBEHHBIE 3HAUEHUS YIJIOB B T€OMETPUYECKUX 3aJadax C
6.9 UCTIOJIb30BAHUEM CYMMBI YIJIOB TPEYrOJbHHUKOB M MHOTOYTOJIBHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IpU
NepeceyeHu  JIByX MapajulesbHbIX IPSIMBIX ceKyllel. PemaTh npakTuyeckue 3aaun Ha HAXOXK/JIECHUE YTJIOB
6.10 Bnanerp moHsATHEM TreOMETPHUUYECKOrO0 MeCTa TOYEK. YMETh ONpeAelsiTh OUCCEKTPHUCY YIila U CepeAMHHBIN
' NEPIEHINKYIISP K OTPE3KY KaK TeOMETPUUYECKHE MECTa TOYCK
6.11 @opMyIMpoBaTh ONPEACICHUS OKPY)KHOCTH M Kpyra, XOpAbl W JAMaMeTpa OKPYKHOCTH, IOJb30BATHCS HX
' cBOiicTBaMH. YMETh NPUMEHSTH 3TH CBOMCTBA NP PEUICHUH 3a/1a4
Brnagerp moHsATHEM OMUCAHHOW OKOJO TPEYTrOJbHHKA OKPYKHOCTH, YMETh HaxoquTh €€ ueHTp. Ilomp3oBaThcs
6.12 dakTamMu 0 TOM, 9YTO OMCCEKTPHUCHI YTIIOB TPEYTOJIbHHUKA MIEPECEKAIOTCS B OAHOM TOYKE, U O TOM, UYTO CEPEAMHHBIC
NEPIEeHIUKYISAPBI K CTOPOHAM TPEYTOJbHUKA MEPECEKAIOTCS B OAHON TOUKE
-~ Brnagers moHsATHEM KacaTeNbHON K OKPY>KHOCTHU, MOJIH30BATHCS TEOPEMOM O MEPHEHAUKYISIPHOCTH KacaTeIbHON
' U pajinyca, MPOBEIEHHOTO K TOYKE KacaHUs
6.14 [Tonb30BaThCs MPOCTEHIIMMU T€OMETPUYECKUMU HEPABEHCTBAMHU, TOHUMATh UX MPAKTUYECKUI CMBICIT
6.15 [TpoBOAUTH OCHOBHBIE T€OMETPUUECKHE MTOCTPOCHHS C MOMOIIBIO IUPKYISA U JIMHEHKN
8 KUIACC
Kon . o
IIpoBepsiemble npeaAMeTHPbIE Pe3yJIbTAThl 0CBOEHHUSI OCHOBHOI 00pa30BaTe/IbHON MPOrpaMMbl OCHOBHOT0
HPOBEPTEMOTO 00111er0 00pa3oBaHuA
pe3yJabTara
6 ['eomerpus
6.1 Pacrio3HaBaTth OCHOBHBIC BHIBI YETHIPEXYTOJHLHUKOB, MX JJIEMEHTHI, ITOJIH30BATHCS WX CBOWMCTBAMU TIPU PEIICHHUH

TCOMCTPHUICCKUX 3aaaYd

6.2 [IpumeHATH CBOKCTBA TOUKH [IEPECEUEHHS MEIUAH TPEYTOJIbHUKA (LIEHTPA MAcC) B PEIICHNUH 33]1a4




Bnagerp mnoHsATHEeM cpeaHeW IJMHUM TPEYrojJbHUKAa M Tpaleluuu, NPUMEHATh HX CBOWCTBAa MpHU pEIICHUU

6.3 reoMeTprueckux 3anad. [loms3oBarkes Teopemoit Dayeca u TEOPEMON O MPOMOPIHOHATBHBIX OTPE3KAX, MPUMEHSTH
UX JJIs1 PEIICHUS TPAKTHUECKUX 33124
6.4 [TpuMeHSTh IPU3HAKH MTOJO0US TPEYTOJILHUKOB B PEIICHUH T€OMETPUICCKUX 33124
[Tonp3oBatbesi Teopemoir [ludaropa mns pemeHHs TEOMETPUYECKMX M TpakTH4eckuX 3amad. CTpouTh
6.5 MaTEeMAaTHYECKYyI0 MOJENb B MPAKTUYCCKUX 3aJadax, CaMOCTOSATENBHO JieJaTh 4YepTé&X W HAXOIUTh
COOTBETCTBYIOIIUE JTUHBI
6.6 Brnazmets NOHATUSIME CHHYCA, KOCHHYCA M TaHT'€HCA OCTPOTO yIiia MPsIMOYTOJbHOTO TpeyroibHuKa. [lomb30BaThes
' STUMH MTOHSATHAMU JIJISl PEIICHHSI MPAKTUICCKUX 331a9
67 Beraucnsate (pa3IngHbIMU CIIOCOOAMH ) IIOMIAAb TPEYTOJbHUKA | IIOMAAH MHOTOYTOJBHBIX (pUTYyp (TIOTB3YSICh, TC
' HEO0XO0IMMO, KAIBKYIATOpOM). [IpUMEHSATH TIOJIy4YeHHBIC YMEHUS B MPAKTHYECKHX 3a/1a9ax
6.8 Bragers MOHATHSMYU BIIUCAHHOTO M IIEHTPAIBHOTO YTJIa, UCIIOIh30BaTh TEOPEMBI O BIIMCAHHBIX YIilaX, yriaX MEXIy
' XOpJaMu (CEKYIMMH) U YTIIe MEXKIy KacaTelIbHOW U XOPOH MPH PEIICHHUH T€OMETPHUCCKUX 3a1a4
6.9 Brnazmers NMOHSATHEM ONMUCAHHOTO YETHIPEXYTOJBHHUKA, MPUMEHSATh CBOWCTBA ONMCAHHOTO YETHIPEXYrOJbHHKA TPHU
' peNICHNH 33129
[IpuMeHSTh TOMyYCHHBIC 3HAHUS HA MPAKTUKE — CTPOUTH MAaTEeMAaTUYCCKUE MOJICIH JUIS 3a7a9 PEaIbHON KU3HU U
6.10 MPOBOAWTH COOTBETCTBYIONIME BBIYUCICHUS C MPUMEHEHHEM Toa00us W TpPUTOHOMETpuH (TOJB3YsCh, TIe
HEO0OXOMMO, KATBKYJIATOPOM )
9 KIIACC
Kon N o
HpOBEpsEMOro IIpoBepsieMble MpeAMeTHPbIE Pe3yabTAaThl OCBOCHUSI OCHOBHOI 00pa30oBaTeIbHOI NMPOrpaMMbl OCHOBHOTO

pe3yjabTara

0011ero o0pa3oBaHus




I'eomerpus

6.1

3HaTh TPUTOHOMETPHUYECKHE (YHKIMM OCTPHIX YIJIOB, HAXOIUTh C MX IOMOUIBIO pPAa3JIUYHbIC AJIEMEHTHI
IPSIMOYTOJIBHOTO TPEYrOJbHUKA («pEIICHHE IMPSAMOYIOJbHBIX TPEYroJIbHUKOBY»). Haxomuts (c mnOMOIbIO

KaJIbKYJIATOPA) AJIUHBI U YTJIbI AJ1s1 HeTaOJIMYHBIX 3HAYEHUI

6.2

ITonap30BaThCs q)OpMyJIaMI/I NpUBCACHHA W OCHOBHBIM TPUIOHOMCTPHUYCCKUM TOXKIACCTBOM IJId HAXOXKIACHUA

COOTHpOH_IeHI/Iﬁ MCKAY TPUTOHOMETPUUCCKUMHU BEJIMYMHAMU

6.3

Hcnonws3oBaTh TCOPEMbI CUHYCOB U KOCMHYCOB IJIs1 HAXOKACHUSA Pa3JIMYHBIX 3JICMCHTOB TPCYIr'OJIbHUKA («pCIJ_ICHI/Ie

TPEYrOJIbHUKOBY), IPUMEHSATh UX IIPU PELICHUN T€OMETPUUECKUX 3a/1a4

6.4

6.5

Brnaners monsTHAMH TpeoOpa3oBaHUs MMOJ00MS, COOTBETCTBEHHBIX 3J€MEHTOB MON00HBIX (uryp. [Tomp3oBarbes
CBOWCTBAMH I0I00MsI MPOU3BOJIBHBIX (UTYP, YMETh BBIYHUCISATH JUIMHBI U HAaXOAWUTH YIIIBI Yy MOAOOHBIX (UTYD.
[IpumeHsTh CBOMCTBa MOAOOHMS B MPAKTUYECKUX 3ajadyax. YMETh MPUBOAMTH MPHUMEPHl MOJOOHBIX (UTYp B

OKpPYZKaromemM MUpe

ITonp30BaThCs TCOpEeMaMu O IMMPOU3BCACHUHU OTPC3KOB XOpHAd, O MPOU3BCACHUHU OTPC3KOB CCKYIIHMX, O KBaApare

KacaTelIbHON

6.6

6.7

[lonb3oBaTbcst BEKTOpaMH, MOHUMAaTh MX IE€OMETPUYECKUH U (PU3UYECKUN CMBICT, MPUMEHATh UX B pPELICHUH
reoMeTpUYecKuX U (pu3ndeckux 3aaad. [IpuMeHsATh cKalsipHOe NMPOU3BEIEHNUE BEKTOPOB Ul HAXOXKIACHUS JJIUH U
YIII0B

ITonb30BaTbCcs METOAOM KOOPAMHAT HA IJIOCKOCTH, IPUMEHATH €TI0 B PELICHUU T'€OMETPUYECKUX U IMPAKTUYECKUX

3aaad

6.8

6.9

BJ'Ia}IeTB MOHATUAMHU NPABUIIBHOT'O MHOTI'OYTI'OJIbHUKA, JJIIMHBI OKPYKHOCTHU, AJIWHBI AYTH OKPYXHOCTU U pazmaHHoﬁ
MCEpPBI yIjida, YMCTb BBIUUCIIATH IUIOMIAAL Kpyra U €ro yacTel. HpI/IMCHHTB MOJIYYCHHBIC YMCHUSA B MPAKTHYCCKUX

3amadyax

Haxomute ocu nim HCHTPbBI CHMMCTPUU (1)1/11" Yp, OPUMCHATH ABUXKCHUS IJIOCKOCTU B HpOCTeI\/'IIJ_II/IX crydgadax



[IpuMeHsTh MOTyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTEMaTHYECKUE MOJENHU JUIsl 3a7a4 pealbHOU KU3HU U
6.10 MPOBOJAUTH COOTBETCTBYIOLIME BBIUMCICHHUS C MPUMEHEHHEM IMOJA00MS M TPUTOHOMETPUYECKUX (YHKIIHI

(MONB3YsACh, T/I€ HEOOXOIUMO, KaJTbKYISTOPOM)




IPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KJIACC
Koxa IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

6 I'eomerpus

6.1 HavanpHble noHsaTHs reomerpuu. Touka, mpsimasi, OTpe30K, J1y4. Yron. Bunasl yrinos. BepTukanbHbele U CMEXHBIE YIUIBL.
' buccekrpuca yrna. Jlomanasi, MHOTOyronsHuK. [lapamiensHOCTs M NEPIEHAUKYISIPHOCTD MPSIMBIX

6.2 Cummerpuunsie purypsl. OCHOBHBIE CBOHCTBA OCEBOM cHMMETpUH. [IprMepsl CHMMETPHUU B OKPYIKAIOIIEM MHPE

6.3 OCHOBHBIE TIOCTPOCHUS C TIOMOIIBIO IUPKYJIS U JInHEeHKU. TpeyronsHUK. Bricota, Meauana, OuccekTpuca, MX CBOMCTBA

6.4 PaBHOOe1peHHBIN 1 paBHOCTOPOHHUM TpeyrojbHUKHU. HepaBeHCTBO TpeyroibHHUKa

6.5 CaolicTBa ¥ IPU3HAKKU paBHOOEIPEHHOTO TpeyrojbHUKa. [Ip3Haky paBeHCTBA TPEYTOJIbHUKOB

6.6 CaoiicTBa M PU3HAKK MapajlIebHbIX IpsMbIX. CyMMa yIJIOB TpEeyroibHUKA. BHelIHNE yriibl TpeyrojibHUKa

6.7 [IpssmoyronbHblil TpeyroabHUK. CBONCTBO MENMaHbl MPSIMOYTOJIBHOIO TPEYrOJbHUKA, NMPOBEAEHHON K TMIIOTEHY3E.
' [Ipu3Haky paBeHCTBA MPSAMOYTOJIbHBIX TPEYTOJbHUKOB. [IpSIMOYToNbHBIN TPEYroabHUK ¢ YoM B 30°

6.8 HepaBeHcTBa B reoMeTpUU: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM, TeopemMa O OOJIbLIEM YIJIE U
' OosblIel cTOpoHe TpeyroybHUKA. [leprneHuKyasp U HaKJIOHHas

6.9 I'eomerpuyeckoe MecTo Touek. bruccekTpuca yriia ¥ CEpeIMHHbIN MEPIEHAUKYIIAP K OTPE3KY KaK F€OMETPUYECKHUE MECTa
' TOYEK

6.10 OKpy>XHOCTb M KpYT, XOp/la U AUaMETP, UX CBOMCTBA. B3auMHoe pacnosioxkeHue OKpyKHOCTH U npsimoi. KacarenbHas n
' CeKyl1as K OKpyKHOCTHU

6.11 OxpyKHOCTb, BIIUCAHHAs B yrojl. BrimcanHas u onucaHHas OKPY>KHOCTH TPEYTOJbHUKA




8 KUIACC

Kon IIpoBepsieMblii 31eMEHT COAepPKAHUSA

6 I'eomerpus

6.1 UYerplpéxyronsHuku. [lapainenorpamm, ero npu3Haku U CBOMCTBa

6.2 [IpssmoyronbHUK, poMO, KBaJpaT, UX MPU3HAKU U CBOMCTBA

6.3 Tpaneuus, paBHoOOKast Tparemus, e€ CBOHCTBa U npu3Haku. [IpsmoyronpHas Tpanenus

6.4 Meron ynsoenust Meauansl. LlenTpansHas cummerpus. Teopema daneca u TeopeMa 0 IPOINOPLHUOHAIBHBIX OTPE3Kax

6.5 Cpennue nTMHUM TPEYrojabHUKA U Tpaneuuu. LleHTp macc TpeyronbHuKa

65 [Tonobue TpeyronbHUKOB, KO3pduiuent nogodus. [Ipuznaku nmogoOusi TpeyroabHUKOB. [lpuMenenue momodust mpu
' pELIeHNH PaKTUYECKUX 3a7a4

6.7 DopMyIIbl IS TUIOIIAAHN TPEYTOJIbHHUKA, apajlieorpaMMa, poM0a v Tpareinu

6.8 CaoticTBa 1utomiaei reomerpudeckux puryp. OTHpOIIEHHE TUTOIA IEH MOA00HBIX PUTYD

6.9 Boruncnenue miomazei TpeyroJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIeT4aTo Oymare

6.10 Teopema IIudaropa. Ilpumenenue reopems! [ludaropa npu pemennn npakTHUECKUX 3a7a4

6.11 CuHyC, KOCHHYC, TAaHT€HC OCTPOrO yrja MPSAMOYTOJIBHOTO TpeyroyibHUKa. OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
' Tpuronomerpuueckue pyHkuuu yriaos B 30°, 45° u 60°

6.12 BrnucanHble ¥ IEHTpaIbHBIE YIUIBI, YTOJI MEXAY KacaTeIbHOW U XOpJAOU. YIUIBI MEXAY XOpJAaMH U CEKYIIMMHU

6.13 Brnucannble U onMcaHHbIE YEThIPEXYTONbHUKU

6.14 B3aumnoe pacrnonoxenue AByx okpyxHocteil. Kacanue okpyxHocteit. OOuue kacaTeabHbIe K IBYM OKPYKHOCTSIM

9 KJIACC




Kon

IIpoBepsieMblii 3JIEeMEHT COJEPKAHUS

6 I'eomerpus

6.1 Cunyc, kocunyc, Tanresc yrios ot 0 1o 180°. OcHOBHOE TpUroHOMETpUUECKOE TOXAecTBO. DopMyIbl IpUBEIEHUS

6.2 Pemenune TpeyronbHukoB. Teopema KOCHHYCOB U TeopeMa CHHYCOB. Perienne npakTH4ecKuX 3aa4d ¢ UCIOJIb30BaHHEM TEOPEMBI
' KOCHHYCOB M TEOPEMBI CHHYCOB

6.3 [IpeoOpazoBanue mogodus. [Togodue cOOTBETCTBEHHBIX AJIEMEHTOB

6.4 Teopema o mpou3BeCHUHN OTPE3KOB XOPJI, TEOPEMBI O TPOU3BEICHUN OTPE3KOB CEKYIINX, TEOpeMa O KBaJpaTe KacaTeIbHON

65 Bekrop, anuHa (MOIyJb) BEKTOpA, COHANPABIECHHBIE BEKTOPHI, IPOTHUBOIOJIOKHO HAINPABJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTH
' BEKTOPOB, PABEHCTBO BEKTOPOB, OTEpAIMX HaJl BEKTOpaMu. Pa3iokeHne BeKTOpa Mo JByM HEKOJUIMHEAPHBIM BEKTOpaM

6.6 Koopaunats! Bekropa. CKansgpHOe POU3BECHNE BEKTOPOB, IPUMEHEHUE [T HAXO0XKICHUS JITHH U YTIIOB

6.7 JlekapTOoBBl KOOpAMHATHI HA IUIOCKOCTH. YPaBHEHHUS NPSAMOM M OKPY)KHOCTH B KOOpJAWHATaX, IMEpPEeceueHHe OKPYKHOCTEH U
' OpSAMBIX. MeTo1 KOOPJMHAT ¥ €r0 IPUMEHEHNE

6.8 [IpaBuIBHBIE MHOTOYTOJIBHUKH

6.9 JmHa okpyxHOCTH. ['pagycHas u paguanHas Mepa yria, BEIUMCICHUE JUTHH YT OKPY>KHOCTEH

6.10 [Tnomane kpyra, ceKTopa, cerMmeHTa

6.11 JIBM>KEHUS IJIOCKOCTH M BHYTPEHHHE CUMMETpUH GUryp (31eMeHTapHble npeacTaBienus). [lapamnensasiit nepenoc. [ToBopot




HPOBEPAEMBIE HA OI'D 1O MATEMATHUKE TPEBOBAHUA K PE3YJIBTATAM OCBOEHMUSA
OCHOBHOM OBPA3OBATEJIbHOM IMPOT'PAMMbBI OCHOBHOI'O OBIIET'O OBPA3OBAHUA

Kon
NpoBepPsIeMOro
TpeOoOBaHUs

IIpoBepsiemble TpeOOBaHUA K MPeAMETHPBIM pe3yJIbTAaTaM OCBOCHHS OCHOBHON 00pa3oBaTe/IbHOM
NPOrpaMMbl OCHOBHOI0 0011ero odpa3zoBanust Ha ocHoBe PI'OC

YMeHue ornepupoBaTh IMOHATUAMH: MHOXECTBO, IOJMHOXXECTBO, OIEpallMd HaJ MHOXECTBAMHU; YMEHHUE
OMEepUpPOBaTh MOHATUSMH: Tpad, CBSI3HBIM rpad, IepeBo, LUK, MPUMEHATh UX MPU PELICHUH 33/]ay; YMEHHE
UCIIOJNIb30BaTh TpaduuecKkoe MPEJCTABICHUE MHOXKECTB JUIS OMMCAHUS PEATBHBIX TPOICCCOB U SIBJICHUHU, IMPHU

peHICHUU 3a1a4 U3 APYTHUX y‘le6HBIX npeaMETOB

YMeHue OIICpHUPOBATH TIIOHATUAMU: OIIPCACICHUC, AKCHOMa, TCOpEMa, AO0KaA3aTCJIbCTBO; YMCHHUC PACIIO3HABATH
HCTUHHBIC W JIOXKHBIC BBICKA3bIBAHUA, IMPUBOJUTL MPUMEPBI W KOHTPIPUMCPBI, CTPOHUTL BBICKA3bIBAHUA U

OTpHULaHHA BBICKA3bIBAaHU M

YMeHue onepupoBaTh MOHATUSAMU: HATYPaJbHOE YHUCIO, MPOCTOE M COCTABHOE YUCIIO, ACTUMOCTbh HATypalbHBIX
YuCeN, TMPU3HAKUA JEIUMOCTH, II€JI0€ YHUCIO, MOJYJIb YHWCIa, OOBIKHOBEHHAs ApoOb W JECSITHYHAs JpoOb,
CTaHJAapPTHPBIN BUJ YHUCIIA, pallMOHATEHOE YUCIIO, UPPAIIMOHAIBHOE YHCII0, apuPMETUUECKUN KBaIPATHPbIN KOPEHB;
YMEHUE BBHIMIOJHATH JIEUCTBUS C YWCIAMHU, CPaBHUBATh W YIOPSAJOYMBATH YWCIA, TMPEJCTABISATh YHUCIA Ha

KOOpI[HHB.THpOfI HpﬂMOfI, OKpYIJIATH YHCJa, YMCHHUEC ACJIAaTh IPUKUIAKY U OCHKY PE3YyJibTaTa BBIYHCIICHUI

YMeHue onepupoBaTh MOHATUSIMHU: CTEMEHb C IIeNbIM IIOKazaTeseM, apu(MeTHUecKuil KBaJpaTHPBIH KOPEHB,
MHOTOYJIEH, ajredpanyeckas ApoOb, TOXKIECTBO; 3HAKOMCTBO ¢ KOPHEM HATypaJbHOM CTENEHU OOJIbIIE €IUHUIIBL;
YMEHHE BBINOJHATh pacu€rhl Mo (opmysnaMm, MpeoOpa3oBaHUs LENbIX, APOOHO-PALMOHANBHBIX BBIPAXKEHUH U
BBIPQKEHUI C KOPHSMH, Pa3Io)KEHHE MHOTOWIEHA Ha MHOXHUTEIH, B TOM YHCIE C MCIOJb30BaHHEM (OpMYyI

Pa3HOCTHU KBAAPATOB U KBaJgpaTa CyMMBI 1 Pa3HOCTH

YMeHue onepupoBaTh NOHATHUSAMU: YUCIOBOE PABEHCTBO, YPAaBHEHUE C OJJHOM NMEepeMEHHOM, YHCI0BOE HEPABEHCTBO,

HCPAaBCHCTBO C HepeMeHHOﬁ; YMCHHE pCHIATH JIMHENHbIE U KBaApaTHPBIC YpPaBHCHUA, ,Z[pO6HO-paI_[I/IOHaJIBHLIC



ypaBHEHUS C OJHOM MEPEMEHHOM, CUCTEMBbI ABYX JUHEUHBIX YpAaBHEHUU, JIMHEHHBIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHpbIe U APOOHO-pallMOHATIBHBIE HEPABEHCTBA C OJHOM MEPEeMEHHOH, B TOM YMCIIC NIPU PEUICHUU 3a7ad U3
JIPYTUX TPEeIMETOB M MPAKTUYECKUX 3a/lady; YMEHHE HCIOJIb30BaTh KOOPAMHATHPYIO MPSAMYI0 MU KOOPAUHATHPYIO

TUIOCKOCTH JIJIsl U300pakeHUs! pelieHUi ypaBHEHH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKIUS, rpaduK GyHKINUU, HYTU (QYHKIUH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA,
IPOMEXYTKH BO3pAacCTaHUs, YObIBaHUS, HanOoJbIIee M HaWMEHbIIEEe 3HAUYCHHS (QYHKIHMH; YMEHHE ONEepHpPOBAThH
HNOHATUSAMH: TpsiMas NPONOPIMOHATBHOCTh, JHMHEHHass (yHKOUSA, KBagparuyHas (yHKOHUS, oOpaTHpas
IPONOPIMOHATIBHOCTD, Mapadoina, Turepoona; yMeHne CTpOUTh rpaduku (YHKIHHA, HCIOIb30BaTh IpapUKH IS
OTIpEeNIeJICHUs] CBOMCTB TIPOLIECCOB M 3aBUCHUMOCTEW, U pEIIeHUs 3agad M3 APYruX Y4YeOHBIX IPEAMETOB M

peaﬂBHOﬁ JKU3HU, YMCHHUC BbIPAKATH (1)OpMy.]'IaMI/I 3aBUCUMOCTH MCXKY BCIIMYNHAMU

YMeHue onepupoBaTh MNOHATHAMM: I10CIEA0BATEIbHOCTh, apU(MeTHUecKass M TIeoMeTpudecKas IpOrpeccuu;
YMEHME MCIOJIb30BaTh CBOICTBA NOCIEA0BATENbHOCTEHN, (POPMYJIBI CyMMBI U OOIIEro YjeHa IPU pElIeHUH 3ajad, B

TOM YHUCJC 3a1a4 U3 JPpYIrux y‘IC6HLIX npeaMCTOB U peaﬂbHOﬁ KHN3HU
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YMeHue peuiaTth 3aJa4Md pa3sHbIX THIIOB (B TOM 4YHUCJIC Ha IPOUCHTBI, OOJIH M YaCTH, IBHXCHHC, pa60Ty, LCHY
TOBApPOB U CTOMMOCTBH IIOKYIIOK W YCJIYI, HaJIOru, 3aaa4yu HU3 obnactu YHIpaBJICHUA JTUYHBIMU H CEeMEHHBIMU
q)HHaHCaMI/I); YMCHHUE COCTAaBJIAITb BBIPAKCHHUA, YPABHCHUA, HCPABCHCTBA U CHCTCMBI II0 YCJIOBHUIO 3aJda4W,

HCCIICO0BATh MOJTYYCHHOC PCIICHUC 1 OLICHUBATH HpaBIIOHOI[O6HOCTI) MMOJIYYCHHBIX PE3YJIbTAaTOB

YMeHue omnepupoBaTh MOHATHUSAMU: (QUIYpa, TOYKA, OTPE3OK, MpsiMasi, Jyd, JIOMaHas, Yyrojl, MHOTOYTOJIbHUK,
TPEYroJbHUK, PAaBHOOEIPEHHBIH U PAaBHOCTOPOHHUM TPEYroJbHUKH, MPSIMOYTOJbHBIN TPEyroJbHUK, MEIuaHa,
OucceKkTpruca M BbICOTA TPEYroJIbHHMKA, YETBIPEXYTOJNIBHUK, Mapaiiel]orpaMM, poMO, NMpsSMOYroJbHUK, KBajapart,
Tpaneuus; OKpY>KHOCTb, KpYT, KacaTeibHas; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMHM (pUrypamu; yMEHHE pelaTh
3a1a4d, B TOM YHUCJIE U3 IMOBCEIHEBHOM XU3HU, HA HAXOXKICHUE I€OMETPUYECKMX BEIMYMH C IIPUMEHEHUEM

M3YYEHHBIX CBOMCTB QUryp u $aKkToB

YMeHue omnepupoBaTh MOHATHSAMH: PABEHCTBO (UTyp, PaBEHCTBO TPEYrOJIbHUKOB; MapajuIeIbHOCTh H

NEePIEHINKYISPHOCTD NMPSAMBIX, YTOJI MEXY MPSAMBIMH, MEPIECHIUKYIISpP, HAKIOHHAs, MPOeKLus, nogooue ¢uryp,
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MOJOOHBIE TPEYTrOJIbHUKH, CHMMETPUS OTHPOCHTEIBHO TOYKM U MPSMOM; yMEHHE paclo3HaBaThb pPaBEHCTBO,

CUMMETPHIO U TI0J100He (HUryp, mapauieabHOCTh U NEPIEHANKYIIPHOCTD MPSIMBIX B OKPYKAIOIIEM MUPE

YMeHue onepupoBaTh MOHATUSMHU: JUIMHA, PACCTOSHME, yroj (BeJIMYMHA YIVIa, CUHYC M KOCHUHYC YIJja
TpeyrojbHHUKa), IJIOLAa[b;, YMEHUE OLIEHUBATh Pa3Mepbl MPEAMETOB U OOBEKTOB B OKPYKAIOLIEM MUPE; YMEHHE
IPUMEHATH (POPMYJIBI IEPUMETPA U IJIOMIATM MHOTOYTOJIBHUKOB, JUTMHBI OKPY>)KHOCTH U TUIOIIAAM Kpyra, o0bema
MPSIMOYTOJIBHOTO MapajuIeNIeNUIe/1a; YMEHUE MPUMEHITh IPU3HAKK PABEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CyMME
YIJIOB TpEyroibHHKa, Teopemy Iludaropa, TpUrOHOMETPHUECKHE COOTHPOIICHUS JJISi BBIYMCICHHUS [UIWH,

pacCTOAHUH, TJIOIIAACH

12

13

YMenue n300paxaTh MIOCKHE (GUTYpbl U MX KOMOWHAIMH, MPOCTPAHCTBEHHBbIE (QUTYphI OT PYKH, C IOMOIIBIO

LIepTé)KHI)IX HHCTPYMCHTOB U 3JICKTPOHHBIX CPCACTB 110 TCKCTOBOMY UJIM CUMBOJIbHOMY OIMMCAHUTIO

YMmenue ONCpHUPOBAThL IMOHATHUAMU: IMPAMOYIroJibHasd CHUCTEMa KOOPAWHAT, KOOPAWHATBI TOYKH, BCKTOpP, CyMMa
BCKTOPOB, IMPOU3BEACHNUEC BEKTOpPA Ha YHUCJIO, CKAIIIPHOC ITPOU3BCACHUC BEKTOPOB; YMCHHUC UCIIOJIB30BATH BCKTOPLI
N KOOPpAWHATHI IJIA NPEACTABJIICHUA NAHHBIX W PCHICHUA 3aaa4d, B TOM YUCIIC U3 JPYIrux y‘~I€6HI>IX npeaMEeTOB U

peaTbHOM KU3HU
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YMeHue onepupoBaTh MOHATUSIMH: CTOJOUKOBBIE M KPYTOBBIE JUArpaMMbl, TaOIHIbI, cpefHee apudmMeTnueckoe,
MeAMaHa, HauOoJbpllee M HaUMEHbIlIee 3HA4YEHHs, pa3MaX YHUCIOBOTO Habopa; yMEHHME W3BJIEKaTh,
UHTEPIPETHPOBATh M MNpeoOpa3oBbIBaTh HH(POPMALMIO, MPEJICTaBIEHHY0 B TabiuIax M Ha Juarpammax,
OTPaXKAIOIIYIO0 CBOMCTBA M XapaKTEPUCTUKU PEAIBHBIX MPOLECCOB U SIBJICHUMN; YMEHHUE PACIIO3HABATh U3MEHUYNBBIC

BCJIIMYMHBI B OKPYKArOIIEM MHUPE
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YMeHue onepupoBarh MOHATUSAMHU: CIy4YailHBIH ONBIT (CIy4allHBIA SKCIIEPUMEHT), AJIEMEHTAapHOE COObITHE
(o1eMeHTapHBI MCXO0J) CIIy4ailHOrO OMbITa, CIy4yallHOE COOBITHE, BEPOSATHPOCTh COOBITHS; YMEHHE HaXOAMTh
BEPOATHPOCTHU CIyYalHBIX COOBITUI B ONBITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITUSMHU; YMEHHE pellaTh
3aJaud METOJIOM OpPTraHM30BAaHHOIO mepedopa M € MCIOJIb30BAaHHMEM NpaBMIa YMHOXKEHHS; YMEHHE OLIEHHBATb
BEPOATHPOCTU PEANIbHBIX COOBITUN U SBJIEHUI, MOHUMAaTh POJIb MPAKTUYECKH JOCTOBEPHBIX U MalIOBEPOSTHPBIX

COOBITHII B OKpyKaromeM MHUPC U B KU3HU; 3HAKOMCTBO C NOHATHCM HE3aBUCUMBIX CO6BITPII>1; 3HAaKOMCTBO C



3aKOHOM OOJIBIIMX YHCETI U €r0 POJIBIO B MAaCCOBBIX SABJICHUAX
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YmMmenue BBI6I/IpaTI) HO,Z[XOI[HH_II/Iﬁ H3y‘ICHHHI>i MCTO AJIA PCIICHUA 3aaa4u, IIPUBOJUTE IPUMEPbI MAaTEMATUYCCKUX
3aKOHOMepHOCTeI7I B IpUPOAC U )KU3HHU, PACIIO3HABATH MPOABJICHUC 3aKOHOB MATCMAaTUKU B UCKYCCTBEC, OIIMCHIBATDH
OTACJIBHBIC BBIAAOIINUECA PE3YJIbTAThI, IIOJYUCHHBIC B XOA€ PAa3BUTHUA MaTEMATUKH KaK HAYKH, IIPUBOJUTD ITPUMECPHBL

MaTE€MaTU4YECKUX OTKPBITUMA U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOU HCTOPUHU




HEPEYEHD 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA OI'D ITO MATEMATHKE

Kon IIpoBepsieMblii 31eMeHT cOAepPKAHUSA

1 Yucna u BBIYUCIECHUSA

11 Harypanbnsie u nensie yucna. [IpusHaky 1e1MMOCTH LEIIbIX YUCEI

1.2 OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH, IPOLIEHTHI, OECKOHEYHBIE TEPUOANYECKHE Tpodu

1.3 PanmonanbsHele uncia. ApudpMeTHuecKue onepanuy ¢ palioHaJIbHbIMU YUCIIAMHU

1.4 JeiictBurenpHbie yncia. Apudmernyeckue onepanmuy ¢ AeMCTBUTEIbHBIMU YU CIAMHU

1.5 [TpubinxKEHHBIE BEIYUCIIECHUS, IPABUIIa OKPYTJICHUS, IPUKUIKA U OLIEHKA Pe3yJIbTaTa BEIYUCIICHUI
2 Anrebpanyeckue BhIpaXKeHUs

2.1 bykBeHHbIE BbIpa)KeHUS (BBIPAXKEHUSI C IEPEMEHHBIMHU )

2.2 Crenensb ¢ 1enbM nokaszaresneM. CTeneHb ¢ palnoHaIbHbIM NoKa3zaTeneM. CBONWCTBA CTENEHU

2.3 MHorouneHs!

24 Anrebpanueckast 1poOb

2.5 Apudmernueckuit KOpeHb HaTYpaJIbHOM cTeneHu. J(edcTBHs ¢ apupMEeTHYECKUMH KOPHIMHU HATypaJlbHOM CTETIeHU
3 YpaBHEHUS U HEpPAaBEHCTBA

3.1 Lensle n npoOHO-parioHaIbHble ypaBHEHUS. CUCTEMBI U COBOKYITHOCTH YpaBHEHUI

3.2 [lenbie u 1poOHO-paliOHAIbHBIE HepaBeHCTBA. CUCTEMBI U COBOKYITHOCTU HEPaBEHCTB

3.3 Pemenne TekCcTOBLIX 3a1a4
4 YucnoBble OCIE10BaTENBHOCTH

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUs TIOCIEI0BATEIbHOCTEH




4.2

Apudmerndeckas 1 reoMmeTpuueckas mporpeccur. @opmyra CII0KHBIX MPOLIEHTOB

S) OyHKIMH
OyHkus, crnocodsl 3amanus Gynknuu. ['paduk ¢ynkinuu. O6macTh onpeAcsieHus: ¥ MHOXKECTBO 3HaueHWi QyHkiuu. Hymu
5.1. ¢ynkuuu. [TpomexxyTku 3HAKOMOCTOSHCTBA. [IpOMEXYTKHM MOHOTOHHOCTH (YHKUIHMU. MakCHMyMbl U MHUHUMYMBI (DyHKIIHH.
Haubosnpuiee u HanMeHblee 3HaUYeHUE (DYHKIIMU HA TPOMEXKYTKE

6 Koopaunats! Ha NpsiMOiA U TNIOCKOCTH
6.1 Koopaunarapas npsimas
6.2 JlexapToBbl KOOPIMHATHI HA TIOCKOCTH

7 I'eomerpus
7.1 ['eomeTpuyeckue GUrypsl 1 UX CBOMCTBA
7.2 TpeyronbHUK
7.3 MHOroyrojapHIUKH
7.4 OKpy’>KHOCTb U KpyT
7.5 N3mepenune reomeTpuyecKux BEITUYHH
7.6 BexTopsl Ha TIOCKOCTH

8 BeposTHpOCTb U cTaTUCTHKA
8.1 OnucarenbHas CTaTUCTHKA
8.2 BepositHpocTs
8.3 KombunaTtopuka
8.4 MHoxecTBa
8.5 I'padur




YYEBHO-METOJJNYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET: buoimorexka HIOK
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