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MNOACHUTEJBHASA 3AIINCKA

['eoMeTpusi Kak OJWH W3 OCHOBHBIX PAa3JeJOB IIKOJIBHOM MAaTeMaTHKH,
UMEIOLINI CBOEH IeNbi0 00€CIeYnTh M3YYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOUICHWH M B3aUMHOE DPAacCHOJIOKCHHE, OINMPAECTCI Ha  JIOTMYECKYIO,
JIOKA3aTeJIbHYIO JIMHUIO. LIeHHOCTh M3y4eHUs T€OMETPUU Ha YPOBHE OCHOBHOI'O
o01m1ero 0opazoBaHus 3aKIIOYACTCSI B TOM, YTO OOYUYAIOIIUICS YUUTCS MIPOBOIUTD
JIOKa3aTeJIbHbIE PACCYKIEHHUS, CTPOUTH JIOTHUECKHE YMO3aKIIIOUEeHHS, JOKa3bIBATh
VICTUHHBIE YTBEPXKACHUS U CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, IPOBOIUTH
pacCyXJIeHHs «OT TPOTUBHOIO», OTJIMYaTh CBOWCTBA OT  IIPU3HAKOB,
(dopMynupoBaTh 0OpaTHBIE YTBEPIKIECHUSI.

Bropoii 1nenpr0 H3ydeHUsT TE€OMETPUM SIBIIETCS HCIIOJIB30BaHUE €€ Kak
WHCTPYMEHTA NPU PEIIEHUU KAaK MAaTEMaTHYECKUX, TaK M MPAKTUYECKUX 3a/]ad,
BCTpEUAIOIUXCS B peajbHOM Ku3HU. OOyyaromuiics OJDKEH Hay4YuTbCs
OIPENETUTh F€OMETPUUECKYIO0 (UTYpY, ONUCATh CIOBAMU JAHHBIA YEPTEXK WIH
PUCYHOK, HAUTH TJIOMIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJINHY
ONTOBOJOKOHHOIO KaOeniss wid TpeOdyeMmble pa3Mepbl Tapaxa il aBTOMOOWJIS.
OTOMY COOTBETCTBYET BTOpAas, BHIYMCIHMTENbHASA JUHUS B W3YYEHUU T'€OMETPHUHU.
[Tpu pemieHuun 3agad MPaKTHUYECKOIO XapakTepa OO0y4aroUIUiicsl y4uTcs CTPOUTH
MaTE€MaTUYeCKHEe MOJEIM PEaNbHBIX JKU3HEHHBIX CHUTYyallMi, IPOBOJIUTH
BBIYMCIICHUS U OLIEHUBAThH aJIEKBaTHOCTh MOJTYYEHHOTO pe3yJIibTara.

KpaiiHe BaXHO NOTYEPKUBATH CBS3M T€OMETPUU C JAPYTUMH Y4EOHBIMU
npeaMeTaMi, MOTUBUPOBATh MCIIOJIb30BaTh OMPECIICHUSI TEOMETPUIECKUX (PUTYD
U TIOHSATUH, IEMOHCTPUPOBATh MPUMEHEHHUE IMOIYYCHHBIX YMEHHH B (pu3uke M
TeXHMKE. OTH CBsi3W Haubojee SApKO BHIHBI B Temax «BekTopb»,
«Tpuronomerpudeckue cooTHolIeHUs», «Meroa koopauHat» u «Teopema
[Tudaropar.

VYuebnsiii kypc «l'eomeTpus» BKIIOYAET CICAYIONIHE OCHOBHBIC DPa3Jeiibl
comepxkanusi: «l'eomerpuueckue ¢Gurypsl u UX CBOWCTBa», «M3mepeHue
F€OMETPUYECKUX  BEIIMYUH», «JleKkapToBbl KOOpAMHATHI Ha  IJIOCKOCTH,
«Bekrtops», «/[Brxkenus miuockoctuy, «lIpeodpazoBanust mogoous».

Ha usyuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 vacoB (2 4yaca B Henenw), B 8 kiacce — 68 yacoB (2 yaca B Henelno), B 9
KJ1acce — 68 4acoB (2 Jaca B HEJIEINIO).

COJEP)KXAHUE OBYUYEHUA

7 KUIIACC

HavanbHabie nonsATusa reoMmeTpun. Touka, npsiMasi, OTPE30K, Jy4d. YToJ. Buasl
yrioB. BeprukanbHble M cMexHbIE yIubl. buccekrpuca yria. Jlomanas,
MHOTrOyroyibHUK. [lapannenbHOCTh U IEPIEHIUKYIISIPHOCTD NPSIMBIX.



CumMmetrpuunbsie  (urypel. OCHOBHBIE CBOWMCTBA OCEBOM CHMMETpPHH.
[IprMepbl CHMMETPHUH B OKPYKAIOILIEM MHPE.

OCHOBHBIE TIOCTPOEHHUSI C MOMONIBIO LMPKYJIS MU JIMHEUKU. TpeyroyibHHK.
BricoTa, Mennana, OuccekTpuca, uX CBOMCTBA.

PaBHOOC/IpeHHBIM W PAaBHOCTOPOHHMM  TPEYrojbHUKH. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpoiicTBa MW MNpU3HAKA PABHOOEAPEHHOIO TpeyrojibHUKa. [Ipu3Haku
PaBEHCTBA TPEYTOJIbHHUKOB.

CBoiICTBA M MIPU3HAKU NapaJUIeIbHbIX MPsAMbIX. CyMMa yTJIOB TPEYrOJIbHUKA.
Breninue yribl TpeyrojibHUKA.

[IpssMOyTONBHBIA  TPEYroabHUK. (CBOWCTBO MEIHWAHBI IPAMOYTOJIBHOIO
TPEYTrOJbHHUKA,  NPOBEAEHHOM K  rumoreHyse. Ilpu3Haku  paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpsIMOYTObHBIN TPEYrOJIbHUK € yIiIoM B 30°.

HepaBeHcTBa B IreOMETpUU: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OOJbIIeM yIyie U OOJIbIIEH CTOPOHE TPEYrOJIbHUKA.
[leprieHIUKYIISp ¥ HAKIOHHAS.

['eomeTprueckoe MeCcTO TO4YEK. buccekTpuca yrma W CepeIMHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KaK FEOMETPUYECKUE MECTA TOUEK.

OKpyXHOCTb M Kpyr, XopAa M JUaMeTp, HUX CBoicTBa. B3amMmHoe
PaCIOJIOKEHUE OKPYKHOCTU M NpsiMoi. KacarenbHas v cekymias K OKpYXHOCTH.
OKpyXHOCTb, BIHMCaHHAas B YroJ. BrnucaHHas u OIKMCAaHHAsg OKPYXKHOCTH
TPEYTOJIbHHUKA.

8 KUIACC

YeroeipéxyronpHuku. [lapamnenorpamm, ero nmpusHaku U cBoucra. HacTHbie
cllyyau MapajijiesiorpaMMoB (MPSMOYTOJILHUK, poMO, KBajapar), UX MPU3HAKH U
cBoiictBa. Tpameuusi, paBHOOOKas Tpameuusi, €€ CBOWCTBA H MPHU3HAKHU.
[IpssmoyromnbHas Tpanenus.

Meron ynBoenus menuansl. LleHTpanbnas cumMmerpus. Teopema dPaneca u
TEOpEMa O IPOMOPLUHUOHAIIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYroJIbHUKA U Tparneunu. LIeHTp macce TpeyronbHuKa.

[Togobue TpeyrodbHUKOB, Kod(pduuueHt momodus. IlpuszHaku mnomoOus
TpeyrojabHUKOB. [IpuMeHeHne nogo0us Mpu peleHNH MPaKTUYECKUX 3a/]1a4.

CpoiicTBa mmomanei reomerpudeckux ¢uryp. @opMynbl s TUIOMIAAH
TpEyroJibHUKa, Napajenorpamma, pom6a u Tpanenuu. OTHOIIEHHE IUIOMIAIen
oA00HBIX GUTYP.

Brruncnenne miomanend TpeyroJlbHUKOB U MHOTOYT'OJIBHUKOB Ha KJIETYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu permenun
MPAKTUYECKUX 33/1a4.



CHHYyC, KOCHHYC, TaHI'€HC OCTpPOTO yrIjla MPsSMOYTOJIBHOTO TPEYTrOJbHUKA.
OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO. TpUTOHOMETpUYECcKHe (YHKIIUU
yriaoB B 30, 45 u 60°.

BrivcaHHble W LIEHTpaJIbHBIE YIJIBI, YTOJ MEXIy KacaTelbHOM M XOpJOW.
Yriael  MeXIy ~XOplaMH U CEeKyIIMMHU. BrucaHHble M OINKCaHHbBIE
YETBIPEXYTOJIbHUKNA. B3auMHOE pacmnojiokKeHne HAByX OKpykHocrer. Kacanue
oKpykHOCTel. OOI1I1e KacaTelbHbIC K IBYyM OKPY>KHOCTSIM.

9 KIIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O mo 180°. OcHOBHOE
TPUTOHOMETPHUUECKOE TOXK1€CTBO. DOPMYIIbI TPUBEACHHUS.

Pemenue TpeyrosbHUKOB. TeopeMa KOCHMHYCOB M TEOpEMa CHHYCOB.
Pemenue mnpakTHYecKHX 3aJad C MCIIOJIB30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB.

[IpeobpazoBanue noaoous. [logoOue COOTBETCTBEHHBIX JIIEMEHTOB.

Teopema O TPOU3BENECHUM OTPE3KOB XOPA, TEOPEMBI O IPOU3BEACHUH
OTPE3KOB CEKYIIMX, TEOPEMA O KBAIPaTEe KACaTEIbHOM.

Bektop, anuHa  (MOAyslb)  BEKTOpa, COHANpaBJICHHBIE  BEKTOPHI,
MPOTHUBOIIOJIOXKHO  HAlpaBJCHHbIE  BEKTOPBI, KOJUIMHEAPHOCTb  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OINEpallMd HAJA BEKTOpaMu. Pa3noskeHue BEKTOpa MO ABYM
HEKOJUIMHEAapHbIM BekTopaM. KoopauHaTtsel BekTopa. CKalIsIpHOE IPOU3BEACHUE
BEKTOPOB, IPUMEHEHHE ISl HAXOXKACHUS JIJIMH U YTJIOB.

JlexkapToBbl KOOPAMHATHI HA IUIOCKOCTHU. Y PaBHEHUS NPSIMOU U OKPYKHOCTH
B KOOpJAMHATAX, MEPECECUCHHE OKPYKHOCTEH M MpsIMbIX. METOJl KOOPAMHAT U €ro
IPUMEHEHUE.

[IpaBunbHBIE MHOTOYTrOJBHUKHU. JlnmmHa oOkpyxHOCcTH. I'panycHas u
paguaHHas Mepa yriia, BBIYUCIEHUE JUIMH Oyr OKpyxX)Hocted. [lnomans kpyra,
CEKTOpa, CErMEHTA.

JIBW>KEHUS TUIOCKOCTM M BHYTPEHHHE CUMMETpUM (uUryp (daeMeHTapHbIe
IIPE/ICTABIICHNUS ). [TapayutenbHbI IIEPEHOC. IToBopoT.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOTPAMMBLI YYEBHOI'O KYPCA «'EOMETPUS» HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yabTaThbl OCBOCHHUS IPOrpaMMbl Y4EOHOTO Kypca «I'eoMeTpus» XapaKTepu3yroTcs:

1) naTpuoTHYeCcKoe BOCIMTAHHE:

NPOSIBJICHMEM MHTEpeca K MPOLUIOMY M HACTOSIIEMY POCCHHMCKOW MaTeMaTUKH, LIEHHOCTHBIM OTHOIIEHHEM K
JOCTHKEHHSIM POCCUMCKUX MaTEMAaTUKOB U POCCUMCKON MATEMATHYECKOW IIKOJIBI, K UCIIOIb30BAHUIO ITUX JTOCTH)KEHUN B
JIPYTUX HayKax U MPUKIAJHBIX cepax;

2) rpa;kaIaHCcKoe M JYXOBHO-HPABCTBEHHOE BOCIIMTAHHE:

TOTOBHOCTBIO K BBIMOJHEHUIO OO0S3aHHOCTEH TpaKJaHWHA M pealM3allii ero MpaB, MPEIACTaBICHUEM O
MaTEeMaTUYECKUX OCHOBAX (DYHKUMOHMPOBAHUS PAa3IMUYHBIX CTPYKTYp, SIBJICHUN, MPOLENYp TpakJaHCKOTO O0OIIecTBa
(Hampumep, BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXKIIEHHUIO 3THUUYECKHX MPOOJEM, CBS3aHHBIX C MPAKTUYECKUM
IIPUMEHEHUEM JOCTHKEHNUN HAyKH, OCO3HAHUEM BaXKHOCTH MOPAJIBHO-3TUYECKUX NPHUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) TpyAOBO€ BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTUBHOE y4acTHE B PELICHUU MPAKTHUYECKHUX 3a7a4 MAaTEMaTUYECKON HAINPaBjIE€HHOCTH, OCOZHAHUEM
BaXHOCTH MaTEMaTUYECKOT0 00pa30BaHMs Ha MPOTSKEHUH BCEW MKU3HU AJIs yCIIEITHON MPpo(decCHnoHaNbHOM e TeNbHOCTH
U pa3BUTHEM HEOOXOJIMMBIX YMEHHUH, OCO3HAaHHBIM BBIOOPOM U MOCTPOECHUEM MHAMBHUAYAIBHON TPACKTOPUH 00pa30BaHUs
Y )KU3HEHHBIX [JIAHOB C YYETOM JINYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;

4) acTeTH4ecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K 3MOILMOHAIBHOMY U 3CTETHUYECKOMY BOCIPHUSATHIO MaTeMaTHYECKUX OOBEKTOB, 3aj]lay, pELICHUH,
pacCyKJIe€HU, YMEHUIO BUJIETh MaTEMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTalMeN B JEATEILHOCTH HA COBPEMEHHYIO CUCTEMY HAYUYHBIX MPEICTAaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHSl YEJOBEKa, MPUPOJIbI U OOLIECTBA, IMOHMMAHUEM MATEMaTUYECKOM HayKu Kak c¢epbl 4YelI0BEYECKON



JESITEIbHOCTH, 3TAroB €€ pa3BUTUS U 3HAYMMOCTH JJIA PA3BUTHUS IUBIIIM3AIMH, OBJIAJCHUEM SI3BIKOM MAaTEMAaTUKH H
MaTEeMaTUYECKOM KyJIbTYpOi KaK CPEACTBOM IMTO3HAHUS MHUPA, OBJIAJCHUEM MTPOCTEUIIMMH HAaBbIKAMH UCCIIEI0BATEIbCKON
NEeSATEIbHOCTH;

6) puzuueckoe BocnuTanne, HopMHPOBAHHE KYJIHTYPHI 3I0POBbSI H IMOIUOHAIBHOTO 0JIATOIOTYYHSI:

TOTOBHOCTBIO IPUMEHSTh MATEMAaTUUYECKHE 3HAHUS B MIHTEPECAX CBOETO 3710POBbs, BEEHUS 370pPOBOr0 00pa3a KU3HU
(3m0poBO€ MHTaHWE, COANAHCUPOBAHHBIM PEXUM 3aHATUH W OTAbIXa, peEryasipHas (¢u3nyeckas aKTHUBHOCTD),
c(OpMUPOBAHHOCTHIO HaBBIKA PEIICKCHH, TPU3HAHIUEM CBOETO MIPaBa Ha OMIMOKY U TAKOTO )K€ MpaBa IPYroro 4eIoBeKa;

7) 3K0JIOTHYeCKOe BOCIIUTAHHE:

OpUEHTALMEN Ha MPUMEHEHUE MaTeMaTUYECKUX 3HAHUW JJIs pelieHMsl 3a/1a4 B 00JaCTU COXPAHHOCTH OKPYXKaroIen
Cpelpl, IJIAHUPOBAaHUS TMOCTYNKOB M OLEHKH HMX BO3MOMKHBIX IMOCJIEICTBUN IJIs1 OKpY’KaroLEH Cpenbl, OCO3HAHHWEM
100aIbHOTO XapaKkTepa 3KOJIOTHYECKUX MPoOIeM U yTel UX PELICHNUS;

8) ajanTanus K H3MEHSIIOIMMCS YCJIOBHSAM COLMATBHON U PUPOJAHOM Cpelbl:

TOTOBHOCTBIO K JEMCTBHUSIM B YCIIOBUSIX HEOIPENEIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH KOMIIETEHTHOCTU Y€pe3
NPAKTHUYECKYIO JIEATEIbHOCTh, B TOM YHCIIE YMEHHUE YUUThCS Y JIPYTUX JItoJel, IpruoOpeTaTb B COBMECTHON JEATEIbHOCTH
HOBBIC 3HAHUSI, HABBIKK W KOMIIETEHIINH U3 ObITA APYTHUX;

HEOOXOAMMOCThIO B (D)OPMUPOBAHMM HOBBIX 3HAHWUW, B TOM 4HCJIE€ (OPMYIHPOBATH UJEHU, MOHSITHS, TMIIOTE3BI 00
OOBEKTaX U SBJIEHUSAX, B TOM YHCJIE€ paHee HEU3BECTHBIX, OCO3HaBaTh Je(PUIMTBHI COOCTBEHHBIX 3HAHUUA U
KOMIIETEHTHOCTEH, IIIaHUPOBATh CBOE Pa3BUTHE;

CHOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAIMIO KaK BBI30B, TPEOYIOIIHIA
KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMBIE PEIICHUS U JICHCTBH, (OPMYTUPOBATh U OIEHUBATH PUCKH M MOCIEACTBHS,
dbopMUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATDI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe el CTBUS
ba3oBble 1ornyeckue aeficTBusA:
e BBIABJIATH U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKN MAaTEMAaTHUECKUX OOBEKTOB, IOHATUN, OTHOIICHUI MEXITY
MOHATUAMH, (POPMYITHPOBATH OMPEACIICHUSI MOHATHI, YCTaHABIMBATh CYIICCTBEHHBIH MPHU3HAK KilaccuUKaImm,
OCHOBaHUS J1s1 0000UICHHS U CPaBHEHUS, KPUTEPUH ITPOBOJUMOTO aHAIM3a;



BOCIIPUHUMATH, (POPMYIHUPOBATH U IPEOOPA30OBHIBATH CYKIACHUS: YTBEPAUTEIbHBIC U OTPUIIATEIbHBIC, CIMHIUYHEIE,
YaCTHBIC U O0IINE, YCIOBHEIE;

BBISIBIIAITH MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MIPOTUBOPEYHS B (DaKTaX, MaHHBIX, HAOTIOACHUSAX U
YTBEPKJICHUSIX, IPEIIaraTb KPUTEPUH IS BBISIBJICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUMH;

JenaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTHUBHBIX U HMHAYKTHBHBIX YMO3aKJIIOUYEHUH,
YMO3aKJIFOUYECHUH 10 aHAJIOTUH;

pa3OupaTh JOKa3aTeIhCTBA MATEMAaTUYECKUX yTBEPXKIEHUW (TIpsiMbIE W OT TPOTUBHOTO), TPOBOJIUTH
CaMOCTOATENILHO HECJIOKHBIC JOKa3aTeIhCTBA MaTeMaTUYECKUX (haKTOB, BHICTPAUBATh apryMEHTAIUIO, TPUBOIUTD
PUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIEC PACCYKICHUS;

BBIOMpATh CIOCOO perieHus: yuyeOHol 3a7aun (CpaBHUBATh HECKOJIBKO BapHaHTOB PEIICHHS, BHIOMpATh HanboJiee
MOAXOAIIUNA ¢ Y4ETOM CaMOCTOSITETLHO BBIACICHHBIX KPUTEPUER).

ba3oBble ucciiefoBarTe/ibCKHe JeiiCTBUS.

UCIIOJIb30BaTh  BONPOCHI KaK  MCCJENOBATEIbCKUM HMHCTPYMEHT TIO3HAHUA, (HOpPMYyIUpOBaTh BOMPOCHI,
dbukcupylonme MpoTUBOpeYre, MpodiIeMy, CaMOCTOATEIBLHO YCTAaHABIMBATH MCKOMOE U JaHHOE, (OpMUPOBATH
TUTIOTE3y, apTYMEHTHPOBAThH CBOIO MTO3UIIUI0, MHCHHE,

MIPOBOJIUTH 10 CAMOCTOSITEILHO COCTABJIICHHOMY IIJIaHY HECJIOXKHBIM AKCIIEPUMEHT, HEOOJIBIIIOE MCCISAOBAHKE TI0
YCTaHOBJICHHIO OCOOEHHOCTEM MaTeMaTHYEeCKOT0 00OBEKTa, 3aBUCUMOCTEN 00BEKTOB MEXAY COOOM;
CaMOCTOSITeIbHO  (pOopMyIMpoBaTh OO0OOIIEHWS W BBIBOJABI 110 pe3yJbTaTaM IPOBEAEHHOTO HAOIIOACHUS,
WCCJIEIOBAHMUSI, OIEHUBATH JOCTOBEPHOCTH MOJYYEHHBIX PE3YyJIbTATOB, BEIBOJIOB U 000OIIICHMUIA;

MIPOTHO3UPOBATh BO3MOYKHOE PA3BUTHE MPOIECCA, a TAK)KE BBIIBUTATH MPEOJIOKCHUS O €r0 Pa3BUTHU B HOBBIX
YCIIOBHSIX.

Pabora c nundopmanueii:

BBISIBIIATH HEJIOCTATOYHOCTh M U30BITOYHOCTH MH(OPMAITUH, TAHHBIX, HEOOXOANUMBIX JJIS PEIICHUS 3aa4H;
BBIOWpATh, aHAM3UPOBATh, CHUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MH(POPMAIIMIO PA3IUYHBIX BHIIOB U (hopm
IIPE/ICTABIICHHUS,

BBEIOMpATh (OpPMY TpeCcTaBlIeHNs WHPOPMAIMN W WILTIOCTPUPOBATh PEIIacMble 3a1ayl CXeMaMH, JuarpaMMamH,
WHOM rpadMKoON U UX KOMOMHAIIMSIMU;



OLICHMBATh HAAE&KHOCTh HHQOPMAIMH MO KPUTEPUAM, MPEJIOKEHHBIM YUHUTEIeM WIH C(HOPMYIUPOBAHHBIM
CaMOCTOSITEIILHO.

KOMMYHI/IKaTI/IBHLIe YHUBEPCAJIBHBIC yqeﬁmﬂe HeﬁCTBHH:

BOCIPUHUMATh U (HOPMYIHPOBATh CYXKIAECHHUS B COOTBETCTBUU C YCIOBUSIMU U LEISIMH OOUIEHMS, SICHO, TOYHO,
I'PaMOTHO BBIPa)KaTh CBOIO TOUYKY 3PEHUS B YCTHBIX M MMCBMEHHBIX TEKCTaxX, AaBaTh MOSICHEHUS 110 XOAY PEIICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJyYEHHBIN pPE3yJIbTaT;

B XOJie OOCYXJEHHs 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXJAaeMON TeMbl, MPOOJIEMBbI, pelIaeMou 3aaaud,
BBICKA3bIBaTh WJEH, HALCJICHHBbIE HA IOWCK PEIICHMS, COIOCTABISATH CBOM CYXKICHUS C CYXICHUSAMHU JPYTUX
YYaCTHUKOB JHaliora, OOHapyXHBaTh pa3jIMyMe M CXOJICTBO MO3ULIMNA, B KOPPEKTHOH ¢opme (opMyInpoBath
Pa3HOIJIACHS], CBOU BO3PAXKEHUS;

MPEACTABIATh PE3YyJbTaThl PEIIECHUS 3a/1a4d, SKCIIEPUMEHTA, UCCIEAOBAHMS, MPOEKTa, CAMOCTOSTENIbHO BHIOUPATH
dbopmaT BBICTYIUIEHUS ¢ YYETOM 3aj1au MIPE3CHTAIMU U OCOOCHHOCTEN ayAUTOpUH;

NOHMMATh M HCIOJB30BaTh MPEUMYILIECTBA KOMaHIHOW M WHAMBUAYaJbHON pabOThl MpU pEHIeHUH Y4EeOHBIX
MaTeMaTUYECKHX 3a/1ay;

NPUHUMATh 1LEJIb COBMECTHOM JAESATENbHOCTH, IMJIAHUPOBATH OPraHMU3ALMI0 COBMECTHOW pabOThHI, pacHpenesTh
BU/JIbI paboOT, TOrOBapUBATHCA, 00CYX AATh MPOLIECC U Pe3yJbTaT paboThl, 0000IIaTh MHEHUSI HECKOIBKUX JIFO/IEH;
y4acTBOBaTh B TPyNMNOBBIX (opmax padoThl (00CYXAeHHsS, OOMEH MHEHUSIMHU, MO3TOBBIE IITYPMbI M JIpyrue),
BBITNOJIHATh CBOIO YacTh pabOThl U KOOPAUHUPOBATH CBOM JEHCTBHUS C JIPYTMMH UYJI€HAMH KOMaH]bl, OLICHHUBATh
KayeCTBO CBOETO BKJIaJa B OOLIMI MPOAYKT IO KPUTEPUIM, CHOPMYIUPOBAHHBIM YYACTHUKAMU B3aUMO/ICHCTBUS.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSATENILHO COCTaBJIATH IUIAH, aJTOPUTM PEIICHUs 3ajaud (WM €ro 4acTh), BBIOMPATh CIOCOO pEIICHUs C
y4€TOM HMEIOIIUXCSA PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHUPOBATh U KOPPEKTUPOBATH BapHAHTHI
pelIeHu ¢ y4€TOM HOBOM MH(MOPMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIaACTh crocooamu CaMOIIPOBEPKHU, CAMOKOHTPOJIA IpoHecca 1 pe3yjibTaTa pCIICHUA MaTeMaTUYECKOU 3aJa4u,



e IIPCABUACTb TPYAHOCTHU, KOTOPBLIC MOI'YT BO3HUKHYTD ITPHU PCUHICHUHN 3ada41, BHOCUTHb KOPPCKTUBLI B JACATCIIbBHOCTD
Ha OCHOBC HOBBIX O6CT05IT6J'IBCTB, HaﬁHeHHBIX OHII/I6OK, BBIAABJICHHBIX prI[HOCTCfI;

e OLCHHUBATH COOTBCTCTBUC pC3yJjibTaTa ACATCIBHOCTHU IMOCTaBJICHHOM oejin M YCIIOBUAM, OOBSICHATH IMPUYINHBL
JOCTHKCHUA NJIIM HCAOCTHIXKCHUA I CIHN, HAXOOAUTD OHII/I6Ky, HaBaTb OOCHKY HpI/IO6peTéHHOMy OIIBITY.

IHNPEAMETHBIE PE3YJIBTATDBI

K koniry oO0ydyeHust B 7 kiaacce oOy4darOmIHiics MOTYUUT CISAYIONINE TPEAMETHBIC PE3YJIbTATHI:

Pacnio3naBaTh H3y4Ye€HHBIE TE€OMETPUYECKHUE (UTYpBI, OMPEACNSITh HUX B3aUMHOE PAaCHOJIOKEHHE, H300pakaTh
reoMeTpudeckue (PUrypbl, BHIMOJHITH YEPTEXKH MO YCIOBUIO 3aauu. I3MepsATh TMHEHHBIE U YTJIOBBIC BETUYUHEI. Pemiarth
3a71a4M Ha BBIYMCIICHUE JUIMH OTPE3KOB U BEJIMYUH YIJIOB.

JHenath TpyOyr0 OIEHKY JIMHEWHBIX W YIJIOBBIX BEJIMYUH MPEAMETOB B PEAIbHOW KU3HU, PA3MEPOB MPUPOIHBIX
00beKkTOB. Pa3znuyars pazMepbl 3TUX 0OBEKTOB MO MOPSIKY BEIUUHHBI.

CTpOouTh YEPTEKU K TEOMETPUUECKUM 3a/1a4aM.

[Tonp30BaThCs TMpU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, HWCIOJIL30BaTh MPU3HAKK U CBOMCTBA PaBHOOEIPEHHBIX
TPEYTOJIbHUKOB IIPU PEIIECHUHU 3a/1a4.

[IpoBOANUTE JTOTUUECKHUE PACCYKIACHHUS C UCIIOJIB30BAHUEM T'€OMETPUUECKUX TEOPEM.

[Tonp30BaThCAd MPU3HAKAMHU PABEHCTBA MPAMOYTOJBHBIX TPEYTOJbHUKOB, CBOWCTBOM MEAMAHBI, MPOBEIEHHON K
TUTIOTEHY3€ MPAMOYTOJIBHOTO TPEYTOJbHUKA, B PEIICHUU T€OMETPUUECKHUX 3a]1a4.

Onpenensaty MapajyIeIbHOCTh MPSIMBIX C TOMOIIBIO YIJIOB, KOTOpbIe 00pa3dyeT ¢ HUMH cekymas. OnpenensiTh
MapaJJIEIbHOCTD MIPSMBIX C IIOMOIIBIO PABEHCTBA PACCTOSHUM OT TOUEK OJHOM ITPSAMOM A0 TOUEK APYTrOU MPSIMOM.

Pemate 3aaun Ha KjeT4aToi Oymare.

[IpoBOAUTE BBIUMCICHUS W HAXOJWTh YHUCIOBbIE U OYKBEHHBIC 3HAUCHHS YIJIOB B TC€OMETPUUYECKUX 3ajadax C
WCIIOJIb30BaHUEM CYMMBI YTJIOB TPEYTOJIbHUKOB U MHOTOYTOJIBHUKOB, CBOMCTB YTIJIOB, 00Opa30BaHHBIX MPH TMEpeceUeHUn
JIBYX MMAapAJUICIIbHBIX NPSIMBIX CEKYIlIeH. PemaTe npakTuieckue 3a/1aui Ha HaXO0XKJICHHUE YTIIOB.

Brnanets mOHSATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh OMNpENeNsiTh OHUCCEKTPUCY yriaa W CepeAUuHHBIN
MEPIECHAUKYJISIP K OTPE3KY KaK FT€OMETPUUECKHE MECTA TOYEK.



@OopMyIMpOBATh OIPEACIECHUS OKPYKHOCTM M KpYyra, XOpAbl M JHAMETPA OKPYXKHOCTH, IIOJIB30BATHCA HX
CBOMCTBAMU. ¥ METh MMPUMEHSTH 3TH CBOMCTBA IIPU PEIICHUY 3a7a4.

Biagerp NMOHATHEM ONMCAHHOM OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETb HaxoauThb €€ neHtp. [lomp3oBaTbcs
dbakTaMu O TOM, YTO OHMCCEKTPHUCHI YIJIOB TPEYTrOJIbHUKA IMEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO CEpEIUHHBIC
MEPIIEHIUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OJTHOM TOUKE.

Bianers moHATHEM KacaTeIbHOM K OKPY’KHOCTH, IOJIB30BATHCS TEOPEMOM O MEPHEHIAUKYISAPHOCTH KaCaTEIbHOU U
paguyca, IpOBEAEHHOTO K TOYKE KaCaHMS.

Ilonp30BaThCA MPOCTEUIIMMU T€OMETPUYECKUMU HEPABEHCTBAMU, IIOHUMATh UX IIPAKTUYECKUM CMBICII.

[IpoBOAUTE OCHOBHBIE T€OMETPUUECKUE ITOCTPOCHUS C IIOMOLIBIO LIMPKYJIA U JIMHEHKH.

K koH1y 00yuenus B 8 ki1acce 00ydaromuiics MoJIyduT CIEAYIOIINUE IPEIMETHBIEC PE3YIIbTaThI:

Pacnio3sHaBaTh OCHOBHBIE BHIBI YETHIPEXYTOJBHUKOB, UX JJIEMEHTBI, IOJb30BaThCA MX CBOMCTBAMM IIPU PEIICHUHU
r€OMETPUYECKUX 3a4a4.

[TpyMeHsTh CBOMCTBA TOUKH EpEceUeHUs MeaH TPEYroJbHUKa (IIEHTpa Macc) B PELLICHUH 33/1a4.

Biiagerp NOHATHEM CpeaHEHW JMHUM TPEYrOJbHMKA W TpalelUHuH, IPUMEHATh HX CBOWCTBA IIPU PELICHUU
reomeTpudeckux 3anad. [lonp3oBarbes Teopemont Paneca U TEOPEMOM O IMPONMOPLUUOHAIBHBIX OTPE3KaxX, MPUMEHATh UX
JUISL PEIIEHUS TPAKTUYECKHUX 3a4a4.

[TpuMeHsATh MpU3HAaKK NOJ00US TPEYTrOIbHUKOB B PEIICHUH T'€OMETPUUYECKHUX 3a/1a4.

[Tonb3oBaThess Teopemoit [ludaropa st pemieHHs TEOMETPUUECKHUX U TpakTHYecKux 3amad. CTpouthb
MaTeMaTUYECKYI0 MOJEIb B IPAKTHUYECKUX 3a7a4yaxX, CaMOCTOSATENIBHO JENaTh YEepTEX U HAXOAUTH COOTBETCTBYIOILIME
JUTUHBI.

Bianerp MOHATUSAMH CHHYCA, KOCHHYCAa M TAHI€HCA OCTPOro yrIila MPSMOYTOJBHOIO TpeyroJibHHKa. 1lonb3oBarses
OTUMH IOHATUAMH JUIS PELICHUS NTPAKTUYECKUX 3a4ad.

Boruncnsate (pa3inyHbIMU CIOCOOaMU) TUIOIIAIh TPEYTOJIbHUKA U IUIOIAAN MHOTOYTONBHBIX GUTYp (MOAB3YSCh, Te
HEOO0XO0MMO, KaJbKyJIATOpoM). [IpUMEHSTh MOTy4eHHbIE YMEHUS B IPAKTHUECKUX 3a7auax.

Biianeth MOHATHAMU BIIMCAHHOTO W LEHTPAJIBHOTO YTIJIa, UCIOJIB30BATh TEOPEMBI O BIMCAHHBIX YIJIAX, YIaX MEXIy
XopJaMu (CeKyIIMMM) U yTIIe MEXAY KacaTeJbHON U XOPA0H PpU pPEIIEHUH T€OMETPUUECKUX 3a/1a4.



BraneTe MOHATHEM ONMCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHATH CBOMCTBA OMHMCAHHOIO YETBIPEXYTOJIBHUKA MpU
pELICHNH 3a4ay.

[IpuMeHATh MOJYy4YEHHBIE 3HAHMS HA MPAKTHKE — CTPOMTh MAaT€MAaTHUYECKHE MOJENMW IS 3a/1ad pealbHOM >KM3HU U
IPOBOJNUTH COOTBETCTBYIOIUE BBHIYUCICHUS C MPUMEHEHHEM MOJO0US U TPUTOHOMETPHUH (TIOJIB3YSCh, TJI€ HEOOXOIAUMO,
KJIBKYJISITOPOM).

K konIty 00yuenus B 9 kjacce 00yJaromuiics MoJIyduT CIEIYIOIINEe MPeIMETHbIC Pe3yIbTaThl:

3HaTh TPUTOHOMETPUYECKHE (YHKIUU OCTPHIX YIJIOB, HAXOJUTh C WX I[OMOIIBI0 Pa3IUYHBIE 3JIEMEHTHI
IPSIMOYTOJIBHOTO TPEYTOJbHUKA («pEUIEHHE MPSAMOYTOJbHBIX TPEYTOJbHUKOBY»). HaxonuTe (C MOMOLIBIO KaJIbKYJISATOPA)
JUIMHBI U YTJIbI JJ1 HETAOJIMYHBIX 3HAUECHUH.

[Tonp30BaTbess (opMylaMu TPUBEACHUST W OCHOBHBIM TPUTOHOMETPHUUECKMM TOXKIECTBOM JJIsi HAaXOXKICHMS
COOTHOILIEHUI MEKy TPUTOHOMETPUUYECKUMHU BETUUHMHAMMU.

Hcnonb30BaTh TEOPEMBbl CUHYCOB M KOCUHYCOB JIJISl HAXOXKJEHUS PA3JIMYHBIX AJIEMEHTOB TPEYTrOJbHUKA («pEIICHHE
TPEYTrOJIbHUKOBY), IPUMEHAThH UX MIPU PEIICHUN T€OMETPUUYECKUX 3a/1ay.

Bnaners moHsTHAMHM TpeoOpa3oBaHusl MOJ00MS, COOTBETCTBEHHBIX 3JIEMEHTOB MOA0OHBIX (uryp. [lonb3oBaThes
CBOMCTBaMHU MOA00OMS MPOU3BOIBHBIX (DUTYp, YMETH BEIYUCIISTH AJMHBI U HAXOAUTH YIJIbl Y TOJ00HBIX puryp. [IpuMeHsTs
CBOMCTBa MOI00MS B MPAKTUYECKUX 3aJa4axX. Y METh MPUBOAUTH MPUMEPHI MOAOOHBIX (PUTYp B OKpYKAIOLIEM MUDE.

[lonb3oBaThCAd TEOpEeMaMU O MPOU3BENCHUHU OTPE3KOB XOpA, O NPOU3BEACHUM OTPE3KOB CEKYIIHMX, O KBaAparte
KacaTeJIbHOM.

[Tonp30BaThCs BEKTOpaMH, MOHUMATh HUX TE€OMETPUYECKHM W (PU3NYECKUIl CMBICH, NMPUMEHSATh HUX B PEILECHUU
reOMETPUYECKUX U PU3NUECKHX 3a/1ay. [ [puMeHsTh CKaIsipHOE MPOU3BEICHNE BEKTOPOB JIs1 HAXOKIEHUS JUIMH U YTIIOB.

[Tonb30BaThCA METOIOM KOOPAMHAT HA IUIOCKOCTH, MPUMEHSTh €r0 B PEIICHUH N€OMETPUYECKUX U MPAKTHYECKUX
3a11ay.

BianeTs NOHATUSAMYU MPAaBUIBHOTO MHOTOYTOJIBHUKA, JUIMHBI OKPYKHOCTH, JJIMHBI AYTH OKPYKHOCTH U PaJHaHHON
MeEpBI yTila, YMETh BBIYMCIIATH IUIOMAAb Kpyra 1 ero yactei. [[puMeHsTh orydeHHble YMEHUS B IPAKTHYECKUX 3a/1a4ax.

Haxonuth ocu (MM HEHTPbl) CAMMETPUH QUTYD, TPUMEHSTh IBHXKEHHSI TNIOCKOCTU B IPOCTEUILIUX CITydasiX.



[IpuMeHATh MOJMyYeHHBbIE 3HAHUS HA MPAKTUKE — CTPOUTHh MAaTEMAaTHUYECKUE MOJENU JJIS 3a/lad PeaIbHOW KU3HU U
MIPOBOJIUTH COOTBETCTBYIONINE BHIYUCICHHUS C MPUMEHEHUEM TTOI00MS U TPUTOHOMETPUUYECKUX (YHKITUHN (TTOJIB3YSICh, T/IE
HEOO0XOMMO, KaJbKYyJIATOPOM).

TEMATHYECKOE INTAHUPOBAHHUE

7 KIIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHnoBaHue pa3jeioB U TeM nupposbie
Ne n/m P Kourpoubnbie IIpakTHyeckue (uubp )
NPOrpamMMmsbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
[Ipocreiimue reomerpuyeckue GUrypsl u
1 I/If cBoricTtBa. M3me epHHe reOMg I/I}IIIIZ:CKI/IX 14 bubmorexa LHOK
’ p P https://m.edsoo.ru/7f415e2e
BEJINYMH
bu6mmorexa [IOK
2 T 22 1
PEYroARHIH https://m.edsoo.ru/7f415e2e
3 [TapannenpHble MpsiMble, CyMMa yTJIOB 14 1 bubnuoreka [IOK
TpEyroJibHUKa https://m.edsoo.ru/7f415e2e
4 OxkpyxHOCTb U Kpyr. ['eomeTpuueckue 14 1 bubnunorexa [JOK
IIOCTPOEHUs https://m.edsoo.ru/7f415e2e
. bubmuorexa [JOK
° TosToperne, 0bobmenne snanmii 4 1 https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 4 0



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

8 KVIACC

KoauvecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbIie
Ne n/m P Kontpoabnbie  IlpakTuueckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
N bubnmoreka [JOK
1 HerpipExyronbHiin 12 1 https://m.edsoo.ru/7f417e18
Teopema dasneca u Teopema o
2 MPOMOPLUUOHANIBHBIX OTPE3KaX, MOA0OHBIE 15 1 bubmmorexa LOK
ponopht P - 1A https://m.edsoo.ru/7f417e18
TPEYroJIbHUKU
[Imomane. Haxoxaenue momanei
3 Tpe HIOJ?I:HI/IKOB u il/IHOI‘O o;ljnﬂmx ¢bur 14 1 bubmorexa LHOK
peyr o YP- https://m.edsoo.ru/7f417e18
[Tnomanu nonobHbIX puryp
4 Teopema [Iudaropa u Hauana 10 1 bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTU. Bricannsie u
5 OIMCAHHBIE YETBIPEX YT OJIbHUKH. 13 1 bubnuoreka [IOK
Kacarenbnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEH
bu6nmoreka [IOK
6 IT i 4 1
OBTOpeHHE, 0600meHHe 3HanHil https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM uu@ppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
1 Tpuronomerpusi. Teopembl KOCHHYCOB U 16 1 bubnmnoreka HOK
CUHYCOB. PellieHne TpeyroibHUKOB https://m.edsoo.ru/7f41al2c
[IpeobOpazoBanue mogodus. Merpuueckue Bbu6mmoreka [JOK
2 10 1
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
B 12 1
3 CITOPH! https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPIMHATHI Ha TIOCKOCTH 9 1 bubmorexa HOK
p P https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJIBHUKH. [[TMHA
5 OKPY’KHOCTH M TUIOIIalb Kpyra 8 brbmmorexa [TOK
Py B le pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miomaeit
bubmmoteka IIOK
6 JlBIDKCHHS IIOCKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHue, 006001IeHNE, CUCTEMATH3ALUS 7 9 bubmmnoreka HOK
3HaHUHI https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0



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

MPOBEPSEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
NpoBepsieMoro .
00pa3oBaTeJIbHOI MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJbTara
6 I'eomerpus
Pacrio3naBaTh M3y4eHHBIE TeOMETpUYeCKUe (UTYPHI, OMPEAENsATh UX
B3aMMHOE DACIOJIOXKEHHE, H300pakaTh TEOMETPUYECKHE (UTYPHI,
6.1 BBITIONHATh YEPTEXKHU MO YCIOBUIO 3adadu. M3MepsaTh JHHEHHbIE U
YTJIOBBIC BEJMUMHBL. PermaTs 3a1aun Ha BRIYUCICHHUE [UTHH OTPE3KOB U
BEJIMYHH YTJIOB
Jenate rpyOyI0 OLEHKY JIMHEHHBIX M YTJIOBBIX BEIWYHH MPEAMETOB B
6.2 peaJlbHOM JKM3HU, pa3MepoB NPUPOJIHBIX OO0BEKTOB. Pazmuuarh
pa3Mepsl AITHX 00BEKTOB MO MOPSAIKY BETUUHHBI
6.3 CTpouth 4epTekH K T€OMETPUUECKHUM 3a/1a4aM
[Tonb3oBaTbes MpU3HAKAMU PABEHCTBA TPEYTOJILHUKOB, UCTIOIB30BATh
6.4 MPU3HAKHA U CBOHCTBA PABHOOCAPEHHBIX TPEYTOJILHUKOB IPU PEIICHUN
3aa4y
65 [IpoBomuTh  JNOTMYECKHE  PACCY)KICHHS C  HCIOJIb30BAaHHEM
' Tre€OMETPHUUECKUX TEOPEM
[Tonb3oBatbes pU3HAKaAMU paBeHCTBa MPSIMOYTOJIBHBIX
6.6 TPEYTrOJFHUKOB, CBOMCTBOM MEHMAHBI, NMPOBEAEHHONH K THUIIOTEHY3E
MPSMOYTOJIBHOTO TPEYTOJIbHHUKA, B PEIICHUN T€OMETPUUYECKUX 3a/1a4
OnpenensTh NMapauieTbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOPHIE
6.7 o0pa3zyeTr ¢ HUMHU cekymias. OnpenensarTs MapaielbHOCTh MPSMBIX C
' MOMOIIBI0 PABEHCTBA PACCTOSHUIN OT TOYEK OJHOM MPSMON 10 TOYEK
JIPYrou MpsMOi
6.8 Pemiate 3amaun Ha kieryaToil Oymare
[IpoBOANTH BBIYHCIEHUS M HAaXOJUTh YHUCIOBblE U OYKBEHHbBIE
6.9 3HAYCHUs YIJIOB B TIEOMETPUYECKHX 3aJadyax C HCIOJIb30BaHHEM

CYMMBI YTJIOB TPEYTOJIbHHUKOB U MHOTOYIOJBHUKOB, CBOMCTB YTJIOB,




O6p&30BaHHHX Inpu IEPECCUCHUN ABYX IMapauICIbHBIX IIPAMBIX

CeKyllel. PemaTe npakTuyeckue 3a1aud Ha HaXOK/JICHHUE YIII0B

BH&I[GTB IIOHATHUCM TCOMETPHUICCKOIO MECTa TOYCK. YMeTh

6.10 OTIPENICATh OWCCEKTPHUCY yria W CEePEAUMHHBIM MEePHESHIUKYISIp K
OTPE3KYy KaK FreOMETPUIECKHUE MECTa TOUEK
@opMynupoBaTh OINpPEACIICHUS] OKPYKXHOCTH M Kpyra, XOpAbl U
6.11 IMaMeTpa OKPYXHOCTH, TIOJb30BAaThCS HX CBOMCTBaMHU. YMETh
MIPUMEHSITh 3TH CBOMCTBA MPH PEIICHUU 3314
Bnanerr MOHATHEM ONMCAaHHOH OKOJO TPEYTOJbHUKA OKPYXHOCTH,
yMeTh HaxoauTb ¢¢ 1eHTp. [lomp3oBarbesi (pakTamMu O TOM, YTO
6.12 OMCCEKTPUCH] YIJIOB TPEYroJIbHUKA [IEPECEKAOTCS B OJITHOM TOUKE, U O
TOM, YTO CEPEIUHHBIC TEPICHIUKYISPbI K CTOPOHAM TPEYTrOJIbHUKA
MEPECEKAIOTCA B OJIHOM TOUKE
Bnanerh mMOHSTHEM KacaTeIbHOM K OKPYXHOCTH, IOJIb30BAaThCs
6.13 TEOPEMOW O TMEPHEeHIUKYISIPHOCTH KacaTeJIbHOM U  paauyca,
MPOBEIEHHOTO K TOUYKE KACaHH
6.14 [Tonb3oBaTbcs MPOCTEHIIMMU TE€OMETPUUYECKUMHU HEpPAaBEHCTBAMH,
' MMOHUMATP WX MPAKTUICCKUN CMBICIT
6.15 [IpoBOIUTE OCHOBHBIE T'€OMETPHUYECKHE TIOCTPOCHUS C TIOMOIIBIO
' LUPKYIS U JIMHEHKH
8 KJIACC
Kon .
IIpoBepsiemble NpeAMeTHBIE Pe3yJbTATHI 0CBOCHHS OCHOBHOM
MPOBEPSIEMOT0 .
00pa3oBaTeJIbHOI MPOrpaMMbl OCHOBHOTI'O 0011Ier0 00pa30BaHusA
pe3yJabTara
6 I'eomeTpus
6.1 Pacrio3naBaTh OCHOBHBIC BHJIBI UYETBIPEXYTOIBHUKOB, MX JJIEMEHTHI,
' MOJIb30BAThCS UX CBOWCTBAMU MPU PEIICHUU T€OMETPUUYECKUX 3a/1a4
6.2 [IpuMeHsITh CBOWCTBA TOYKHM TMEPECEUCHUS MEIHUaH TPEYTrOoJIbHHUKA
' (TIeHTpa Macc) B peIIeHUH 3a1a4
Brnagers mnoHsTHEM CpedHEW JHHUM TPEYroJbHUKA W TPAINeluH,
6.3 MPUMEHSATh WX CBOWCTBA TPU pEIICHUH TE€OMETPHUYSCKUX 3ajad.

ITons3oBatbest Teopemont Paneca U TEOPEMON O IMPONOPLUUOHAIBHBIX




OTpE3Kax, MIPUMEHATE UX IJIA PCIICHUSA IIPAKTUYCCKUX 3aJa4

6.4

6.5

[IpumeHsATh NOpU3HAKK MOAOOUS TPEYrOJAbHUKOB B  PELICHUU

TCOMCTPHUYCCKUX 3aaa4d

[Tonws3oBarbes Teopemoit [lugaropa st penieHus reoMeTpHUeCKuX U
IIpakTU4eCKuX 3amad. CTpouTh MaTEMAaTHYECKYK0 MOJCIb B
MPAKTUYCCKUX 3aaaydax, CaMOCTOATCIIbHO CJIaThb qepTén( U HAXOAUThb

COOTBETCTBYHOIIHE JJIMHBI

6.6

Bnagers noHATHSAMM CHHYCa, KOCHHYCa W TaHI€HCa OCTPOro yria
MPSIMOYTOJIBHOTO TPEYroyibHUKA. 110JIb30BaThCA 3THUMH MOHATHIMHU

JI pCHICHUA IMTPAKTUYCCKUX 3a/lav

6.7

Bbruucnare (pasnuyHbIMM  crioco0amMu) IUIOINAAb TPEYrojbHHKA U
IUIOUIaIM  MHOTOYIOJbHBIX Guryp (monp3ysich, TJI€ HEOOXOAUMO,
KaJbKyIATOpOM). [IpMMEHATh MOJy4YeHHblE YMEHHS B NPAKTHUECKUX

3aJadax

6.8

6.9

Bitagers NOHATUAMY BIMCAHHOIO M LICHTPAJIBHOIO yIjla, UCIIOIb30BaTh
TEOpPEMBI O BIIMCAHHBIX YIJIaX, yIJIax MEXAy XOopAaMu (CEeKyIIUMHU) U
yrie MeXAy KacaTeJIbHOW M XOpIOH IpPHU PELICHUU I'€OMETPUYECKHUX
3a1a4

Biagete mOHATMEM ONMCAaHHOTO YETBHIPEXYIOJBHHUKA, IPUMEHSTh

CBOMCTBA OIMCAaHHOTO IleT]’:»IpéXYl"OJ'H)HI/IKEl IIpU pCHICHUH 3a1a4

6.10

HpI/IMeHHTB MOJIYYCHHBIC 3HAaHHUA Ha  IPAKTHUKEC —  CTPOUTH
MATEMAaTHUYCCKUEC MOJACIN JId 3aaad peaJ'II)HOI\/JI KM3HHU W IIPOBOJUTH
COOTBCTCTBYHOINHUEC  BBIUUCICHUA C HNPUMCHCHUCM HO)IO6I/I$I )51

TPUTOHOMETPUHU (IIOJIB3YSCH, I1Ie HE0OX0AUMO, KAJIbKYISTOPOM)

9 KIIACC

Kon
NpoBepPsieMoOro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs

6

I'eomeTpus

6.1

3HaTh TPUTOHOMETPUYECKHE (DYHKIIMHM OCTPBIX YIJIOB, HAXOAUTH C MX
IIOMOLIBI0 PA3JIMYHBIE DIIEMEHTHI MPSIMOYTOJIBHOIO TpPEYTOJIbHHUKA

(«pemeHne  MPSAMOYTOJBHBIX  TPEYroJbHHKOBY»). Haxomuth (c




MTOMOIIIBIO KAJBbKYIIATOPA) JIIMHBI U YIJIBI 111 HETAOIMYHBIX 3HAYCHUH

6.2

[Tons3oBatbcst dbopmynamu MIPUBEACHUSA u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECTBOM JUISI HAXOXKIAEHUS COOTHOILIECHUH

MCKAY TPUTOHOMETPHUYCCKUMHA BCIIMUYMHAMHA

6.3

Hcnonp30Bath TEOpEMBbl CHUHYCOB M KOCHUHYCOB JJIsi HAaXOXKICHUS
Pa3IMYHBIX JIEMEHTOB TPEYIOJbHUKA («PELIEHUE TPEYrOJbHUKOBY),

IMPUMEHATH UX ITPU PCIICHUH T'COMETPHUICCKUX 3ada4

6.4

Bnaners moHATHSMH TpeoOpa3oBaHUS MOMO0HUS, COOTBETCTBEHHBIX
AeMEHTOB MoA0OHBIX ¢uryp. Ilomp3oBaThCsi cBOWCTBAMU MOAOOHS
MIPOU3BOJBHBIX (DUTYP, YMETh BBIYUCIATH JAJIUHBI U HAXOJIUTH YIJIbl Y
nono0HbIX Quryp. [IpuMeHsTH CBOMCTBa MOMOOMS B MPAKTHUECKUX
3ajadax. YMeThb MPHUBOAWUTH MPHUMEPHl MONOOHBIX duryp B

OKpYyKaromemM MHUpe

6.5

[Monb30BaThcss TEOpeMaMH O TIPOU3BEACHUH OTPE3KOB XOpI, O

MPOU3BEICHUN OTPE3KOB CEKYIIUX, O KBaIpaTe KacaTeIbHON

6.6

6.7

6.8

6.9

6.10

ITons30BaThCA BCKTOpaMHu, TIIOHUMATb HUX FGOMeTpI/ILIGCKI/Iﬁ n
(1)I/ISI/I‘~ICCKI/II\/’I CMBLIC]I, IPUMCHATE UX B PCHICHUHU T'COMCTPHUYCCKUX U
(I)I/I3I/ILICCKI/IX 3agay. HpI/IMeHSITL CKaJIIpHOC TIPOU3BCACHUC BCKTOPOB

I HAXOKACHU A UINH U YTJIOB

ITonp30BaThCS METOAOM KOOpAWHAT Ha IUIOCKOCTHU, IPUMCHATHL €ro B

PCHICHUU I'COMCTPUICCKUX U MPAKTUYCCKUX 3ada1

BJ'Ia}IeTI) IOHATUAMH IIpaBHUIIBHOT'O MHOI'OYroJIbHHKaA, JJINHBI
OKPY’KHOCTH, JIMHBI AOYTHU OKPYKHOCTU U pa,HI/IaHHOfI MCpPBI yTJIa,
YMCTb BBIMUCIIATH IUIOMIAAb Kpyra MW €ro YacTei. HpI/IMeHSITL

MMOJIYUYCHHBIC YMCHUA B IIPAKTHYCCKUX 3adadax

HaxoauTe ocu MM LIEHTPBI CUMMETPHH (GUTYP, TIPUMEHSTH JABUKECHUS

IJIOCKOCTH B IPOCTENIINX CITydasx

[IpumeHsTh TONyYeHHBICE 3HAHWS HA TMPAKTUKE — CTPOUTH
MaTeMaTUYECKUE MOJEIM Uil 3aay peajbHOW >KU3HU U IPOBOAUTH
COOTBETCTBYIOIIIME BBIYMCICHHS C TPUMEHEHHEM TOJO0MS U
TPUTOHOMETPUYECKUX  (QYHKIUH (MOJB3ysICh, T/A€ HEO0OXOAMMO,

KaJIbKYJISITOPOM)




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii 31eMeHT cOepKAHUSA
6 I'eomerpust
HavanpHble nonsaTus reomerpuu. Touka, npsimasi, OTpe30K, JIyd. Yrou. Buasl
6.1 yrioB. BeprukanbHble M CcMexHbIE yrubl. buccexkrpuca yrma. Jlomanas,
MHOTOYyrojpHUK. [TapamiensHoCTh U NEPIEHIUKYISIPHOCTD MIPSIMBIX
6.9 Cummerpuunbsie  ¢urypel. OCHOBHBIE CBOHCTBA OCEBOH CHMMETPHH.
' [Ipumepsl cHMMETPHUM B OKPYXKaIOLIEM MUPE
6.3 OcCHOBHBIE IIOCTPOCHMSI C IIOMOIIBIO LUPKYJIS WU JIMHEHKU. TpeyrosibHUK.
' BricoTa, Mmennana, OMcceKTprca, X CBOMCTBA
6.4 PaBHOOenpeHHBII W pPaBHOCTOPOHHUHI  TpeyronbHUKU. HepaBeHcTBO
' TPEYroJabHUKA
65 CpolicTBa ¥ TpU3HAKKM PaBHOOEIPEHHOro TpeyronbHuKa. llpusHaku
' paBEHCTBA TPEYTOJbHUKOB
6.5 CpolicTBa M NPU3HAKU MAPAJUIENBHBIX NPAMbIX. CyMMa YIJIOB TPEYrOJIbHHUKA.
' BHelrnue yriel TpeyrojibHUKa
[IpssmoyronbHblil  TpeyrodpHUK. CBOMCTBO MeIuaHbl MPSIMOYTOJbHOTO
6.7 TPEYroJbHUKA, IPOBEAEHHOW K runoreHyse. [lpusHakum paBeHcTBa
' MPSIMOYTOJIBHBIX TPEYTOJbHUKOB. [IpsIMOYTOJIbHBIN TPEYrOJIbHUK C YIJIOM B
30°
HepaBeHncTBa B reoMeTpUM: HEPABEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOW, TeopemMa o OoJyibllieM yriie W OoJbIIel CTOpOoHE
TpeyroibHUKa. [lepnenauKynsap 1 HakJIOHHas
6. I'eomeTpruueckoe Mmecto Touek. buccekTpuca yrima uW  CepeAMHHBIN
' MEPIEeHIUKYIISP K OTPE3KYy KaK FreOMETpUUYECKHEe MECTa TOUEK
OxpyXHOCTb M Kpyr, XOpAa M JUaMeTp, HUX CBoilcTBa. B3auMmHoe
6.10 pacrojioKeHUe OKPY)KHOCTH U Tpsmoid. KacarenpHas © cekymas K
OKpPY>KHOCTH
6.11 OxpyKHOCTb, BIHUCaHHas B yroj. BmMcaHHas W omnMcaHHas OKPYKHOCTH

TpeyrojabHUKa

8 KVIACC




Kon

IIpoBepsieMblii 3J1eMEHT COJAEePKAHMS

6 I'eomerpus
6.1 UYersipéxyronpauku. [lapannenorpamm, ero npu3Haku U CBOMCTBa
6.2 [IpssmoyronbHUK, poMO, KBaJpaT, UX MPU3HAKU U CBOMCTBA
6.3 Tpanenus, paBHoOOKas Tparenus, €€ cBoiicTBa U npusHaku. [IpsmoyronbHas
' Tpaneuus
6.4 Merton yaBoenust menuansl. LlenTpanbHas cummerpus. Teopema Paneca u
' TE€OopeMa O IPONOPLUOHAIBHBIX OTPE3KaxX
6.5 Cpennue TMHUM TpeyrojabHUKa U Tpanenuu. LleHTp Macc TpeyronbHuKa
6.5 [MomobGue TpeyrompHUKOB, Kod(hdumuent momodus. [IpusHaku mnOHOOMS
' TPEeyroiabHUKOB. [I[puMeHeHne nogo0us npu pereHN: MPaKTUIECKUX 33124
6.7 @opmynbl AN IUIOMIAAU TPEYrolbHUKA, MapajienorpamMmma, pomba W
' Tpaneuuu
6.8 CpoiicTBa miomaneil reomerpuueckux ¢uryp. OTHomIeHHE TUIOIIAAEH
. 0JI0OHBIX GUTYp
6.9 Brruucnenue miomanei TpeyroJlbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOMN
' Oymare
6.10 Teopema IIudaropa. Ilpumenenune teopemsl Iludaropa mnpu pemeHuu
' MIPaKTUYECKUX 3aja4
CuHyC, KOCHHYC, TaHT€HC OCTpPOrO yIjia MNPSMOYTOJbHOTO TPEYTOJIbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPHUYECKOE  TOXKIECTBO. |pUTOHOMETPUYECKUE
¢bynakuu yrinos B 30°, 45° u 60°
6.12 BrnncanHble W IeHTpaibHbBIE YIJIBI, Yrojl MEXAy KacaTeJbHOW U XOpAOH.
' VYTIIbl MEXAY XOpIaMU U CEKYLTUMH
6.13 BrivcaHHbIE M ONMCAHHBIE YETHIPEXYTOJIBHUKHU
6.14 B3anmHOe pacrnonoxkeHue IByX OKpyxkHocTel. KacaHnume OKpyKHOCTEH.
' OO0m1re KacaTenbHbIE K IBYM OKPYKHOCTSIM
9 KUIACC
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
6 I'eomerpus
6.1 Cunyc, kocunyc, TanreHc yriaoB ot 0 10 180°. OCHOBHOE TPUTOHOMETPUUYECKOE




TOXJ1eCTBO. POPMYIIbI IPUBEACHUS

Pemenne tpeyronbaukoB. Teopema KOCMHYCOB M Teopema CUHYCOB. Pemienue

6.2 MPAKTUYECKUX 3a7ad C HCIOJIb30BAHUEM TEOPEMBbI KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 [IpeobpazoBanue mogodus. [1ogodre cOOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema o mpou3BeAeHUN OTPE3KOB XOPJI, TEOPEMBI O MIPOU3BEACHUHN OTPE3KOB
' CEeKYIIIUX, TeOpeMa O KBaJipaTe KacaTeIbHOM
Bexrop, uHa  (MOIylb) — BEKTOpa, COHAIIPABIICHHBIE  BEKTOPBHI,
. MIPOTUBOMNOJOKHO HANpaBlEHHbIE BEKTOPBI, KOJIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OTEpaIlMU HAJl BEKTOpamu. PasznmokeHnue BEeKTopa Mo JBYM
HEKOJUTMHEAPHBIM BEKTOpaM
6.6 Koopmunate! BekTopa. CkansipHOE MPOM3BEIACHUE BEKTOPOB, MIPUMECHECHUE IS
' HAXOXIACHUS JUIMH U yIJIOB
JlexkapToBbI KOOPAMHATHI HA IMJIOCKOCTU. YPaBHEHUS MPAMON U OKPYKHOCTU B
6.7 KOOpJMHATAX, MEPECCUCHNE OKPYKHOCTSH M MPSAMBIX. MeTo KOOpJIUHAT U €ro
MIPUMEHEHUE
6.8 IIpaBuiIbHBIE MHOTOYTOJIBHUKHI
6.9 Jlnuna okpyxHocTH. ['pagycHas u paguaHHas Mepa yriia, BEIUMCICHHUE JUIUH IyT
' OKPY>KHOCTEH
6.10 [Tnomane kpyra, ceKTOpa, cCerMeHTa
611 JIBU>KeHHsI TUIOCKOCTH W BHYTPEHHHE CHUMMETpUH ¢(uryp (31eMeHTapHbIe

npencrasienus). [lapamnensHsiil nepenoc. I[loBopot




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI NPOrPaMMbI OCHOBHOTI'O
o0u1ero oopazopanus Ha ocHoBe PI'OC

YMeHHe OmnepupoBaTh IMOHATHSAMHU: MHOXECTBO, IIOJMHOXKECTBO,
OlepallM¥ HaJ MHOXXECTBAMH; YMEHHUE OIIEpUPOBATh IIOHATUAMM:
rpad, cBs3HBINH rpad, AepeBO, MUK, MPUMEHSTh UX MPH PELHICHUU
3aJa4; YMEHHUE UCIOJIb30BaTh rpaduueckoe MnpecTaBlIeHue MHOXKECTB
JUISL OTIMCAHUS PEAIBHBIX IPOLIECCOB U SIBJICHMM, IIPU PELICHUU 33]a4

u3 Apyrux y‘IC6HBIX npeaMETOB

YMeHue OIICPHUPOBATL IMOHATHAMMA: OIIPCACIICHHUC, aKCHMOMa, TCOpEMa,
A0Ka3aTCjIbCTBO, YMCHHUC pacClio3HaBaTb MHCTHHHBIC UM  JIOXKHBIC
BBICKA3bIBaHHUA, IPHUBOAUTH IIPUMCPBI U KOHTPIPHUMEPBI, CTPOUTH

BBICKA3bIBAHHA U OTPULAHHA BBICKQ3bIBaHUH

YMeHue onepupoBaTh MOHATUSAMU: HATYpPaJbHOE YHUCIO, MPOCTOE U
COCTABHOE 4YMCIJIO, JEIUMOCTb HATYPAJIBHBIX 4YHUCEN, IPU3HAKU
JeTUMOCTH, LEJI0€ YHUCIIO, MOAYJb 4YHCIa, OOBIKHOBEHHas JIpoOb U
JecsITUYHas Ipo0b, CTaHIAPTHBIM BUJ YHCIIA, PALMOHAIBHOE YUCIIO,
UppalMoHAIbHOE YHCIO, apU(PMeTHUYeCKUi KBaJApaTHBI KOPEHb;
YMEHHE BBINOJHATH JEHCTBUS C  4YMCIAaMH, CpaBHUBAaTh U
yIOpsA04YMBaTh YHCA, MPEACTABIATh 4YHCIA Ha KOOPAMHATHOMN
MPSIMOW, OKPYIJISATh YHCIA; yYMEHHE JeJaThb MHNPUKUAKY U OLEHKY

pe3yiibTara BBIUMCIICHUH

YMeHue omnepupoBaTh MOHATUSMH: CTEMEHb C LEJIbIM IOKa3aTeseM,
apudMeTHYECKN KBaJAPaTHBIH KOPEHb, MHOTOWIEH, ajlreOpandeckas
IpoOb, TOXAECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJbHON CTEMEeHU
OoNbIlle EAWHUIBI, YMEHHE BBIONHATh pPAaCYEThl 1O (QopMyIam,
npeoOpa3oBaHusl ILENbIX, JAPOOHO-PAIlMOHAIBHBIX BBIPAKEHUH U
BBIPQ)KEHUI C KOPHSAMHM, Pa3JIOKEHHE MHOIOYJICHA Ha MHOXKHUTEIH, B
TOM YHCIIE C HCIOJIB30BaHUEM (OPMYNI Pa3HOCTH KBAJAPaToB U

KBaJipaTa CyMMbI U Pa3HOCTH

YMeHue oneprupoBaTh MOHATUSMU: YHCIOBOE PABEHCTBO, YPaBHEHHE C




OIHOM NEPEMEHHOHM, 4YMCIOBOE€ HEPAaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHUE pellaTh JUHEHHbIE U KBAApPATHBIC YpaBHEHUS,
JIpOOHO-pAaLlMOHAIbHBIE YPAaBHEHHUS C OJHOM INEepPEeMEHHOMN, CHCTEMbI
JBYX JIMHEHHBIX YpaBHECHUH, JIMHEHHBIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHble U JpPOOHO-pallMOHAJIbHbIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUN 3a]a4 U3 IPYrux MpeaMeETOB
U TPaKTUYECKUX 3aJad; YMEHHE HCIIOJIb30BaTh KOOPAMHATHYIO
OpSIMyI0 M KOOPAMHATHYIO IUIOCKOCTh Ul M300paKEHUS pEIICHH

ypaBHeHI/Iﬁ, HCPAaBCHCTB U CUCTCM

YMeHHe onepupoBaTh MOHIATUAMU: QYHKIUS, rpaduK GYHKIMU, HYIIH
¢byHKINH, IIPOMEXKYTKHU 3HAKOIIOCTOSIHCTBA, IIPOMEXKYTKHU
BO3pacTaHusi, YObIBaHWS, HAWOOJbIICC W HAUMEHBIIEC 3HAYCHUS
GbyHKINNT; YMEHHE OIIEpUPOBATH MIOHATUSAMU: npsmast
MPOTOPIHOHATIBHOCTD, JTHHEHHAsS (YHKIMS, KBaJpaTuuHas (QyHKIH,
oOpaTHass TPONOPIIMOHATBHOCTh, IMapaboia, runepbosia; yMeHHUE
CTPOUThH rpaduky QYyHKINH, UCIOIB30BATh TPAQUKU IS OIPEICIICHHS
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, /IS PEIICHUS 3a/ad U3 JPYTUx
y4eOHBIX TPEJIMETOB W PEAIbHOW KM3HHM, YyMEHHE BBIPAXKAaTh

dhopmynaMu 3aBUCUMOCTH MEXTY BeTUIMHAMU

YMenmne OneprupoBaTh IIOHATUAMMU: II0CJICAOBATCIIbHOCTD,
apupmeTHyeckass M TeOMEeTpUYecKas  IPOrpeccCHH;  yMEHHue
HCIIOJIb30BaTh CBOMCTBA MOCIEA0BATENbHOCTEH, (HOPMYNBI CyMMBI U
o0IIero 4jeHa MpH pelIeHuH 3a/ay, B TOM YHCIe 3a/1ad U3 JIPYTux

Y4eOHBIX TIPEIMETOB U PEATbHON KU3HH

YMeHue pemars 3a7aud pa3HbIX TUIOB (B TOM YHCIE HAa MPOLEHTHI,
O M 4YacTH, JBUXKEHHE, padoTy, IEHy TOBApOB M CTOMMOCTh
MOKYIOK U yCIYT, HAJIOTH, 33/1a4M U3 00J1aCTH YIPaBJICHUS JIUYHBIMU U
ceMeHbIMU  (UHAHCAMM); YMEHHME  COCTaBIIATh  BBIPAXKECHMUS,
YPaBHEHHUs, HEPAaBEHCTBA M CHUCTEMBl [0 YCIOBHIO 3aJayd,
WCCIIEIOBaTh MOJIyUEHHOE PELIEHHE U OLEHUBATh MPaBAOINOI00HOCTh

TOJIYUYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh MOHATHAMH: (HUrypa, TOUKa, OTPE3OK, MpsMasd,
7y, JIOMaHasi, yroj, MHOIOyTOJIbHUK, TPEYroJIbHUK, pAaBHOOEAPEHHBIH
U DPABHOCTOPOHHUHN TPEYTrOJIbHUKH, IPSMOYIOJIbHBIA TPEYrOJbHUK,

MeanaHa, OMCCEeKTpUCca U BBICOTA TPEYrOJIbHHMKA, YEThIPEXYTOJbHUK,




napajuieiorpaMMm, pomM0O, HOpPSIMOYTOJIbHHUK, KBaJpar, Tpamnerus;
OKPY>KHOCTh, KPYT, KacaTejibHasl; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMHU
¢dburypamu; yMeHue pemaTh 3aJadyd, B TOM YHCJIE U3 MOBCEIHEBHOI
KU3HHM, Ha HAXOXJCHUE T€OMETPUYECKUX BEIIMYUH C MPUMEHEHHEM

M3y4YEHHBIX CBOUCTB UTYp U (PaKTOB

10

YMeHue onepupoBaTh MOHSATUSMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYrOJIbHUKOB; MapauIebHOCTh M IMEPHEHAUKYISIPHOCTD IPSAMBIX,
yroa MexAy MpsSMbIMH, [EPHEHIUKYJSAP, HAKJIOHHAs, IPOEKIUs,
nonobue ¢puryp, mo00HbIE TPEYTOJIbHUKH, CAMMETPHS OTHOCUTEIHEHO
TOYKM M NPAMOW; YMEHHUE pPACIIO3HABaTh PaBEHCTBO, CUMMETPHUIO M
nonobue ¢uryp, napamieTbHOCTh M NEPHEHIUKYISIPHOCTD MPSMBIX B

OKpYyKaromem MHUpe

11

YMeHue omnepupoBaTh MOHATHSAMHU: JJIMHA, PACCTOSHUE, Yroil
(BeqIMuMHA yrja, CHHYC U KOCHMHYC yIJla TPEYrojbHHKA), IIOLIA/ib;
YMEHHUE OLICHUBATh pa3Mephl IPEIMETOB U OOBEKTOB B OKpYXKarOIEeM
MHUpE; YMEHHUE MpUMEHATh (OPMyJibl MEpUMETpa U  IUIOIIAIU
MHOTOYTOJIbHUKOB, JJIUHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oobema
MPSIMOYTOJIBHOTO Tapajulefienuesia; yMEHHE NPUMEHSITh HPU3HAKU
paBEHCTBa TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHUKA,
teopemy Iludaropa, TpUrOHOMETPHUUECKHE COOTHOLIEHMS  JJIs

BBIYHMCIICHUA JJINH, paCCTOHHHﬁ, TIomaae

12

YMmenue wu3o0pakaTb IUIOCKME (UTYpbl M HMX KOMOWHAIMH,
MPOCTPAHCTBEHHbIE (QUTYPBl OT pPYKH, C MOMOLIBI0 YEPTENKHBIX
MHCTPYMEHTOB M JJICKTPOHHBIX CpPEIACTB II0 TEKCTOBOMY WM

CHUMBOJIbHOMY OITUCAHUTIO

13

YMeHue  onepupoBarb  MOHATHUSAMH:  INPSAMOYTOJIbHAsE  CHCTEMA
KOOpDJIMHAT, KOOPJAWHATBHI TOYKH, BEKTOpP, CyYMMa BEKTOPOB,
MPOU3BEICHUE BEKTOPA HA YUCIIO, CKASIPHOE MPOU3BEIECHUE BEKTOPOB;
YMEHHME HCIOJIb30BaTh BEKTOPbI W KOOPAMHATHI IJIA MPEICTaBICHUS
JTaHHBIX W pEIIeHUs 3aJa4, B TOM YHCIE W3 JPYTUX YUeOHBIX

MPEIMETOB U peAIbHOMN )KU3HU

14

YMeHHe OmnepupoBaTh IMOHATHUSMH: CTOJOHUKOBBIE M  KPYTOBBIC
IMarpaMMbl, — TaOMUIBl, cpenHee  apudmMeTHueckoe, MeIUaHa,
HauOoJIbllIce W HAaWMEHbIIIEEC 3HAYCHHS, pa3Max YHCIOBOro Habopa;

YMEHUE  U3BJEKaTb, HWHTEPIPETUPOBATH M  NPeoOpPa3OBBIBATH




15

16

uH(poOpMalLIMI0, TPEJCTABICHHYI0 B TalOiauIax M Ha JUarpaMmax,
OTPaKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU pPEalbHBIX IPOLECCOB U
SBJIICHUW; yMEHHME pacro3HaBaThb HM3MEHYMBBIC BEJIMYHUHBI B

OKPYKaIOIIeM MUPE

YMeHue onepupoBaTh MOHATUSIMHU: CIyYalHBIA OMNBIT (CIy4alHbIN
AKCIIEPUMEHT), DJEMEHTApHOE COOBITHE (JIIEMEHTApHBIA HCXO.)
CIIy9aifHOTO OTBITA, CIIy9allHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOAUTb BEPOSATHOCTHU CIIy4alHBIX COOBITUH B OMbBITAX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMH; YMEHHE peliaTh
3a/la4yd METOJIOM OPTraHHU30BAHHOTO mepedopa M C UCHOJIb30BaHUEM
MpaBUjia YMHOXXEHHS; YMEHHE OIICHHUBATh BEPOSITHOCTH PEATbHBIX
COOBITUI W SIBJICHUI, MOHUMATh POJIb MPAKTUUYECKU TOCTOBEPHBIX M
MaJIOBEPOATHBIX COOBITHH B OKPYXKAIOIIEM MHpPE U B IKU3HH;
3HAKOMCTBO C IIOHSTHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MAaCCOBBIX SABJICHHUAX

YMeHne BBHIOMpATh MOIXOASIINA W3Y4EHHBIH METOJ| Ui pPELICHUs
3aa4d, MPUBOJUTH IPUMEPBI MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B
MIPUPOJIE U KU3HH, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB MAaTEMAaTHKHU B
HUCKYCCTBE, OIIMCBIBATH  OTHEIBHBIE  BBINAIOIIMECS  PE3YJIBTATHI,
MIOJIyYEHHbIE B XOJ€ Pa3BUTUS MAaTEMaTUKU KaK HAYKH, NPUBOIUTH
IIpUMEPBI MATEMAaTUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOMN

Y BCEMUPHOU UCTOPHUH




INEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, IIPOBEPAEMbBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA

1 Yucna v BBIYUCICHUS

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

1o OOBIKHOBEHHbIE M JIeCATUYHbIE  ApOOM,  MPOLEHTH, OECKOHEUHbIE
' MePUOIUYECKHIE IPOOH

13 Pannonaneupie uncna. Apudmernyeckue omnepanuud ¢ palHoOHATbHBIMU
- YyHuClIaMu

14 JeiictButenpupie 4ucina. ApudMeTHYECKHE ONepaluu ¢ JAeWCTBUTEIbHBIMU
- qrCcIaMu

15 [TpuOmkE€HHbIE BBIUMCICHUS, TpaBUiIa OKPYIJICHHS, NPUKHAKA M OLIEHKa
- pe3ynbTaTa BRIYUCICHUN
2 Anrebpanyeckue BbIpaKeHHs

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHHSI C TEPEMEHHBIMMU )

29 Crenenp ¢ nensiM mnokasareneM. CTENEHb C palMOHAIBHBIM I10Ka3aTEJIEM.
. CgoiicTBa cTeneHn

2.3 MHorouseHsl

24 Anrebpanueckast 1poOb

”E ApudmeTnueckuii  KOpeHb  HATypajJbHOW  CTEINEHHU. HevictBuss ¢
- apupMeTHYeCKUMHU KOPHSIMH HaTypalbHON CTEIEHH
3 VYpaBHEHMS U HEPABEHCTBA

31 Lenbie u npoOHO-panrioHabHBIE ypaBHEeHHUs. CHCTEMBl M COBOKYMHOCTH
' ypaBHEHU I

39 Lenbie u apoOHO-panMoOHaNbHbIE HepaBeHCTBA. CHCTEMBI U COBOKYMHOCTH
' HEPABEHCTB

3.3 Pemenye TeKCTOBBIX 3a1a4
4 YucnoBble MOCIE10BATENBHOCTH

4.1 ITocmemoBaTeIbHOCTH, CITOCOOBI 3aJaHKs TIOCIIEI0BATCILHOCTEH

4.2 Apudmerndeckass W reoMerpudeckas mporpeccuu. dopmyna  CIOKHBIX




MPOLEHTOB

S) OyHKIMU
OyHknus, crnocoObl 3amaHus  ¢GyHKuud. ['paduk  yHknuu. OOmacts
OIpe/ieNIeHusl U MHOXKeCTBO 3HaueHuil ¢pynkuuu. Hynu dynxnuu. IIpomexyTkn
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMHA. MakCUMyMBbl U
MUHUMYMBI (yHKIMH. Hanbospinee W HauMeHblee 3HaueHHE (YHKIUM Ha
IPOMEKYTKE
6 KoopaunaTsl Ha IpsAIMOM U INIOCKOCTH
6.1 KoopaunaTthnas npsimas
6.2 JlekapToBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gpurypsl 1 Ux cBoOicTBa
7.2 TpeyronbHUK
7.3 MHOroyrojasHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 W3mepeHue reoMeTpu4eckKix BETMYUH
7.6 BexTops! Ha TIIOCKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 ['padsr




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA
HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPChBI CETH

HNHTEPHET
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