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INOACHUTEJBHASA 3AIINCKA

['eoMeTpusi Kak OJWH W3 OCHOBHBIX PA3JEJIOB IIKOJIBHOM MAaTEMAaTHKH,
UMEIOIINIA CBOEH 1ENbI0 00€CTeUnTh M3YyYeHUE CBOMCTB U pa3sMepoB QUIYp, HUX
OTHOLIEHW W B3aMMHOE pACMOJIOKEHUE, ONUPAETCA HA  JIOTUYECKYIO,
JIOKA3aTEIbHYI0 JIMHUIO. [[eHHOCTh M3ydeHUsi T€OMETPUU Ha YPOBHE OCHOBHOTO
o01ero 0opazoBaHus 3aKIIOYACTCSI B TOM, YTO OOYUYAIOIIUICS YUUTCS MPOBOIUTD
JIOKa3aTeJIbHbIE PACCYKJIEHHUS, CTPOUTH JIOTHUECKHE YMO3aKIIIOUECHHS, JOKA3bIBATh
VCTUHHBIE YTBEPXKACHUS U CTPOUTHh KOHTPIPHUMEPHI K JIOKHBIM, IPOBOIUTH
pacCyXJIeHHs «OT IPOTUBHOTO», OTIMYaThb CBOWCTBA OT IIPU3HAKOB,
(bopMyIMpOBaTH OOPATHBIE YTBEPKIACHUS.

Bropoii 1nenpt0 HM3ydeHUsT TE€OMETPUM SIBIIETCS HCIIOJB30BaHUE €€ Kak
WHCTPYMEHTA NPU PEIIEHUU KaK MAaTEMaTHYECKUX, TaK M MPAKTUYECKUX 3a/]ad,
BCTpEUAIOIUXCd B peajbHOW ku3HU. OOydaromuiicss JOKEH Hay4duThCs
OIpPENEIUTh T€OMETPUUECKYIO (UTYypy, ONHUCATh CIOBaAMM JaHHBIA UYEpTEXK WIH
PUCYHOK, HATH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JIINHY
ONTOBOJIOKOHHOTO Kabeyiss Wik TpeOyeMble pa3Mephbl Trapaka IJis aBTOMOOWIIS.
OTOMY COOTBETCTBYET BTOpAsi, BBIYMCIUTEIbHAS JUHUS B U3YYEHUU I'€OMETPHUMU.
[Tpu pemieHnn 3agad MPaKTUUYECKOTO XapakTepa OOydYarolIUICs YYUTCS CTPOUTH
MaT€MaTUYeCKHEe MOJEIM PEalbHBbIX JKU3HEHHBIX CHUTYyallMi, IPOBOJIUTH
BBIYKCIICHUS U OLIEHUBAThH aJIEKBaTHOCTh MOJTYYEHHOTO pe3yJIibTara.

KpaiiHe BaXHO NOTYEPKUBATH CBSI3M T€OMETPUU C JIPYTUMU YUYEOHBIMH
npeaMeTaMu, MOTUBUPOBATh MCIIOIb30BaTh OMPEEICHUS T€OMETPUUECKUX PUryp
U TIOHSATUH, JIEMOHCTPUPOBATH MPUMEHEHHUE IMOIYYEHHBIX YMEHHH B (pu3uke M
TEXHUKEe. OTH CBA3M Haubosiee SpKO BUAHBI B TeMax «BekTopei»,
«Tpuronomerpuueckue cooTHouleHus», «Meroa koopauHat» u «Teopema
[Tudaropar.

VYuebnsiii kypc «l'eomeTpus» BKIIOYAET CIECAYIONIME OCHOBHBIE pa3Jeibl
comepxkanusi: «l'eomerpuueckue ¢Gurypel u UX CBOWCTBa», «M3mepeHue
F€OMETPUYECKUX  BEIIMYMH», «JleKkapToBbl KOOpAMHATHl Ha  IJIOCKOCTHY,
«BekTops», «/IBrxkenus miockoctn», «IIpeodpasoBanus mo100us».

Ha uzyudenue yue6HOro Kypca «I'eomerpusi» orBoaurtcs 204 yaca: B 7 kiacce
— 68 vacoB (2 4daca B Heneno), B 8 kiacce — 68 yacoB (2 vaca B Henelnwo), B 9
KJ1acce — 68 4acoB (2 yaca B HEJIEINIO).



COAEPXKXAHUE OBYUYEHUA
7 KIIACC

Havanpnble nonsTus reomerpun. Touka, mpsMasi, OTpE30K, JIyd. YToi. Buaesl
yriaoB. BeprtukaneHele H  CMexHblE yriael. buccektpuca yrma. Jlomanas,
MHOTOYTOJIbHUK. [[apajiensHOCTh U NEPIEHAUKYISIPHOCTD IPSIMBIX.

CumMmerpuunble  (urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHH.
[IprMepbl CUMMETPHUH B OKPYKAIOILEM MUPE.

OCHOBHBIE TIOCTPOEHHSI C NOMOIIBIKD LUPKYJS W JIMHEUMKH. TpPEyrojabHUK.
Bricorta, MmennaHna, OuccekTpuca, UX CBONWCTBA.

PaBHOOGpeHHBIE M PaBHOCTOPOHHUN  TpeyrojabHukU. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpoiicTBa MW MNpPU3HAKA PABHOOEAPEHHOIO TpeyrojibHUKa. llpu3Haku
PABEHCTBA TPEYTOJIbHUKOB.

CBolicTBa ¥ IPU3HAKKU NapaJLIENIbHBIX MPAMBIX. CyMMa yrioB TPEYrOJIbHHKA.
Breninue yrisl TpeyrojibHUKA.

[IpssMOyTONIBHBIA ~ TPEYroabHUK. (CBONWCTBO MEIHWAHBI IPAMOYTOJIBHOIO
TPEYTrOJbHHUKA, MNPOBEAEHHOM K  rumoreHy3e. IIpu3Haku  paBeHCTBa
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB. [IpsIMOYTOIbHBIN TPEYTOJIbHUK € yIiIoM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema o OousbllieM yriie U OOJbllel CTOPOHE TPEYroJIbHUKA.
[leprieHIUKYIISIp ¥ HAKIOHHAS.

['eomeTprueckoe MecTO TO4YEK. buccekTtpuca yria W CepeIUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KAK F€OMETPUYECKUE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XopAa M JuaMeTp, HUX CBoilicTBa. B3amMmHoe
pacIoNoKEHUE OKPYKHOCTU U npsiMoi. KacarenbHas U cexkymas K OKpPYKHOCTH.
OKpyXHOCTb, BIHMCaHHas B Yyroj. BnucaHHas W oOnucaHHas OKPYKHOCTH
TPEYTOJIbHHUKA.

8 KUIACC

YerpipéxyronsHuku. [lapannenorpamm, ero npusHaku U cBoucrsa. HacTHble
cllydad THapajuieJorpaMMoB (TPSAMOYTOJIBHUK, poMO, KBaapaT), UX NpPHU3HAKU U
cBoiictBa. Tpamenmsi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U TPHU3HAKHU.
IIpssmoyrosnbHas Tparnenus.

Meron yaBoenuss Mmeauansl. LlenTpanbHas cumMmerpusa. Teopema Daineca u
TeOpeMa O IPONOPLUOHAIIBHBIX OTPE3KaX.

Cpennue JIMHUK TPEYTOJIbHUKA U Tpaneuuu. L{eHTp Macc TpeyrojapHuKa.

[Tonobue TtpeyronbHUKOB, Ko3(pduiuent mnoaodus. [IpuszHaku mnomoOus
TPeyrojabHUKOB. [IpumeHeHue nogooust pu pelIeHNH PaKTUIECKUX 3a/1au.



CpoiicTBa momaaei reomerpudeckux Guryp. DopMmynsl s IOLWIAAN
TpeyrojbHHKa, MapaierorpaMma, pomba u Tpamnenuu. OTHOIICHHE IIOMaaAeH
oTI0OHBIX (QUTYD.

Brruncnenune miomaneil TpeyroJlbHUKOB U MHOTOYTOJIBHUKOB Ha KJI€TYaTOU
oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu permenun
PaKTUYECKUX 3a]a4.

CuHyc, KOCHHYC, TaHI€HC OCTPOrO yIjla IpPsIMOYTOJIBHOTO TPEYrOJbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpuUroHOMETpuuecKkue (yHKIUU
yriioB B 30, 45 u 60°.

BrnmcanHble M IEHTpalbHBIE YTIIbI, YrOJ MEXKIYy KacaTEIbHOW M XOPIOW.
Yriel  MexIy ~XopaaMu M CEeKyUIMMHU. BriucaHHble U ONKMCAaHHbIE
4eTBIPEXYTOJBHUKU. B3auMHOE pacnojokeHue JAByX OKpykHocred. Kacanue
OKpy>kHOCTel. O01IMe KacaTelabHbIE K ABYM OKPYKHOCTSIM.

9 KVIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O go 180°. OcHoBHOe
TPUTOHOMETPUUECKOE TOXKAECTBO. DOPMyIIbI IPUBEACHUS.

Pemienne TpeyronpHukoB. TeopeMa KOCMHYCOB M TEOpeMa CHHYCOB.
Pemienne mnpakTHUeCKMX 3adad C UCIOJIb30BAHUEM TEOPEMBI KOCHUHYCOB U
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nmomoous. [logqodue COOTBETCTBEHHBIX JIEMEHTOB.

Teopema O NPOU3BEIAECHUM OTPE3KOB XOpA, TEOPEMBI O IPOU3BEIACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAJpaTe KacaTeIbHOM.

Bektop, anumHa  (MOIyNnb)  BEKTOpA,  COHAINPABIECHHBIE  BEKTOPBI,
IIPOTUBOIIOJIOKHO  HAIIPABIEHHBIE  BEKTOPBI, KOJUIMHEAPHOCTb  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OIEpallMd HAJ BeKTOpamu. Pa3noskeHue BEKTOpa IO ABYM
HEKOJUIMHEApHbIM BeKkTOopaMm. KoopauHaTel BekTopa. CkajlsipHOE NPOU3BEIACHUE
BEKTOPOB, IPUMEHEHUE JIJIS1 HAXO0KICHUS JJIMH U YTJIOB.

JlexapToBbl KOOpAMHATHI HA IUIOCKOCTHU. Y PAaBHEHUs NPSIMOU U OKPYKHOCTHU
B KOOpPJMHATAX, IIEPECEUCHUE OKPYKHOCTEN M NMPAMBIX. METOI KOOPAUHAT U €T0
IIPUMEHEHHUE.

[IpaBunbHBIE MHOTOYTOJIbHUKK. JlnmMHa OKpyxkHOCTHU. ['pamycHas wu
paavaHHas Mepa yIyia, BBIUMCICHHE JUJIMH AYr OKpyxkHocteu. [lmomanes kpyra,
CEKTOpa, CErMEHTA.

JIBuKeHHsI TUIOCKOCTH M BHYTPEHHUE CUMMETpUHM GUryp (djaemMeHTapHbIC
npenacrasienus). [lapamnensHeiii nepenoc. [ToBopor.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA TIPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4yHOCTHBIE pe3yabTaTbl OCBOEHUS MPOrpaMMbl ydyeOHOro Kypca
«I"eomeTpus» XapaKTEPU3YHOTCH:

1) naTpuoTHYecKoe BOCIMTAHUE:

IIPOSIBICHUEM MHTEpeca K TMPONUIOMY W HACTOSLIEMY POCCHUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOLIEHWEM K  JIOCTH)KEHUSIM  POCCUHCKHX
MAaTE€MaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJbI, K MCIOJb30BAHUIO 3THX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpamaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIMOJIHEHUIO 00SI3aHHOCTEN rpakIaHWHA U pean3alii ero
opaB, IMpPEICTaBICHHMEM O MAaTeMaTHYECKMX OCHOBaX (PyHKIIMOHUPOBAHUS
Pa3INYHBIX CTPYKTYp, ABJICHUH, MPOLEAYp Ipa’KIaHCKOro oOuiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHUIO 3THUECKUX MPOOJIEM, CBA3aHHBIX
C TPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHUN HAyKd, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIHUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHMBHOE Yy4YaCTHE€ B PpEIIEHUU MPAKTUYECKUX 3a1ad
MaTeMaTUYECKOW HANPABICHHOCTH, OCO3HAHUEM BAXXHOCTH MAaTEMATHYECKOIO
o0pa30oBaHUs Ha MPOTSHKEHUM BCEW KM3HM IS yCNEMHON MNpodeccrOHaIbHOM
JESTEJIbBHOCTH M Pa3BUTUEM HEOOXOIUMMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
NOCTPOECHUEM MHAMBHUAYAIbHON TPAEKTOPUU 00pa30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4ecKOe BOCIUTAHME:

CIOCOOHOCTBIO K SMOLIMOHAJIBHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHW, pacCyXIECHUN, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'O NMO3HAHMS:

OpUEHTalMel B JEATEIbHOCTM Ha COBPEMEHHYIO CHUCTEMY Hay4YHBIX
IpeCTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YE€JIOBEKa, MPUPOABI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHYeCKON HayKu Kak cdepbl UelI0BEYECKOM
JEATEIbHOCTH, 3TAaNoOB €€ pa3BUTUSA W 3HAYMMOCTHU JUISl PA3BUTUS LMBHIIM3ALNH,
OBJIAJICHUEM SI3bIKOM MAaTE€MaTHKH U MaT€MaTU4YECKON KYJIbTYpOH KakK CPEACTBOM
IIO3HAHWs MHpPA, OBJIAJICHUEM IPOCTEUIIMMH HAaBBIKAMHM MCCIIEIOBATEIbCKON
NEeSATEIbHOCTH;



6) ¢usuveckoe Bocnutanue, GopMHpPOBAHHE KYJILTYPbl 310POBbSl H
IMOIMOHAJILHOTO 0JIArONoJIyYns:

TOTOBHOCTBIO MPUMEHATh MaTeMaTH4YECKUE 3HAHUS B HHTEPECAX CBOETO
3I0POBbSI, BEACHUS  3J0pOBOro  oOpa3a JKU3HU  (3II0pOBOE  MHUTAHUE,
cOaTaHCUPOBAHHBIM PEXKUM 3aHATHUM M OTIbIXa, peryispHas ¢dusnyeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBBIKA pPEQIICKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OMMOKY M TAKOTO K€ MpaBa JPYroro 4eI0oBeKa;

7) 3K0JI0rHYeCKOe BOCIIUTAHHE:

OpUEHTaIMel Ha MPUMEHEHUE MaTeMaTHYeCKUX 3HAHUU IS PEIICHUS 3a/1ad
B 00JIaCTH COXPAHHOCTH OKPYXKAaloIIeH cpenpl, IIaHUPOBAHUS ITOCTYIIKOB U
OIICHKM HMX BO3MOXHBIX TOCIEACTBUI JIsI OKpY)KAroUed cpeibl, OCO3ZHaAaHUEM
100alIbHOTO XapaKTepa KOJIOTHYECKUX MPOOJIEM U MyTEeH UX pelICHHUS;

8) ajanTanusa K U3MEHSAIOIIMMCS YCJOBHAM COLUMAJIBLHOM M NMPHUPOIHON
cpeabl:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBHUSAX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPAKTUUYECKYIO JIESITENHbHOCTh, B TOM YHCIIE
YMEHUE YYUTHCS Yy JPYTrUX JIOJIeH, MpUOOpEeTaTh B COBMECTHOM AESATEIbHOCTH
HOBBIC 3HAHMS, HABBIKM U KOMIIETCHIIMU U3 ONbITA JPYTHX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHWH, B TOM YHCIE
dbopMyIUpoOBaTh WJEH, TIOHSITHS, TUTIOTE3bl 00 OOBEKTAX U SIBJICHUSX, B TOM YUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JAC(UIMTHI COOCTBEHHBIX 3HAHUU U
KOMITETEHTHOCTEH, TUIaHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYIO  CHUTYaIlMi0, BOCIPHHUMATH
CTPECCOBYIO CHUTYAaIllMI0 KaK BBI30B, TPEOYIOIIUH KOHTPMEpP, KOPPEKTHPOBATH
MPUHUMAEMbIE pEIICHUs] U JeWUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATH PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAINPEJMETHBIE PE3YJIbTATDI
ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble JJornueckue aeicTBUA:

e BBIBJSATh U XaPaKTEPU30BaTh CYILIECCTBEHHBIE NMPU3HAKU MATEMATUUYECKUX
OOBEKTOB, TOHATUN, OTHOIICHUNW MEXIy TOHSATHSIMHU, (DOPMYyITHUPOBATH
ONpEACICHUs]  TOHSITUWA, YCTAHABIMBATH  CYIIECTBEHHBIM  MpPU3HAK
KJaccupuKalii, OCHOBaHUS [Jisi OOOOIIEHWS W CPaBHEHHS, KPUTEPUHU
MPOBOJIMMOTO AaHAJIN3A;

e BOCIpPUHUMATH, (OPMYIHPOBATH U  MPEOOPa3OBBIBATh  CYXKICHUS:
YTBEPAUTEIbHbIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE,
YCJIOBHBIE;



BBISIBIIATH ~ MAaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTtuBopedrss B (akTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX,
npemiaraTh KPUTEPUH IS BBISIBJICHUSI 3aKOHOMEPHOCTEH U MPOTHBOPEUNI;
JenaTh BBIBOJBI C HCIOJIb30BAHMEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

pa30upaTh J0Ka3aTeIbCcTBA MAaTEMATHUYCCKUX YTBEPKICHUU (TPSMBIE U OT
MPOTUBHOTO), TPOBOIUTH CAMOCTOATEIHLHO HECIOXHBIC JI0Ka3aTeIhCTBA
MaTeMaTU4YecKux (HakToB, BBICTpPAMBATh APTYMEHTAIMIO, MPUBOJUTH
IpUMEPBI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh Croco0 pemieHus y4eOHOM 3amaud (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEIICHUs, BbIOUpPATh HauOoiee MNOAXOMAINMN C Yy4ETOM
CaMOCTOSTEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCITIOJIb30BaTh BOMPOCHI KaK HCCIEIOBATEIIbCKUNH WHCTPYMEHT IO3HAHUA,
(bopMyaMpoBaTh BOIMPOCHl, (UKCUPYIOIIME NPOTUBOpPEUHE, MPOoOIEMY,
CaMOCTOSATEIILHO YCTaHABIIMBaTh KCKOMOE W JIaHHOE, (OPMHUPOBATH
TUTIOTE3Y, apTYMEHTHPOBAThH CBOIO MO3UIINIO, MHCHHE;

MPOBOJUTh MO CAaMOCTOSATEIBLHO COCTaBJICHHOMY TIUIaHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEN
MaTeMaTUYECKOro 00BhEKTa, 3aBUCUMOCTEN 00BEKTOB MEXTY COOOI;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHUSI U BBIBOABI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIIOCHMS, HWCCIEAOBAHMS, OIICHMBATH JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

MIPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKKEe BBIJIBUTaTh
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmanmeii:

BBISIBJISITH HEJOCTATOYHOCTh M H30BITOYHOCTH HWHGOpPMAIMU, JIaHHBIX,
HEOOXOUMBIX JIJIsl peLIeHHs 3a1a4u;

BBIOMpATh, AHAIM3UPOBATH, CUCTEMATU3UPOBATH U HHTEPIPETHUPOBATH
UH(OPMAIUIO Pa3TUYHBIX BUIAOB U OPM IIPEICTABIICHNUS,

BbIOMpaTh (GOpMY MpeACTaBiICHUS HHPOPMALMM U HILIIOCTPUPOBATH
perraemMbie 3a7aydl  CXeMaMH, JIuarpaMMamH, WHOM Tpadukod u ux
KOMOMHAIIMSIMU;

OLICHMBAaTh HAAEKHOCTh HMH(POpPMALMU MO KPUTEPUSIM, MPEII0KEHHBIM
yuuTesneM uin chopMyITHPOBAHHBIM CAMOCTOSITENIBHO.

KoMMyHMKaTHBHBIE YHHBeEpPCaJbHbIe y4eOHbIe JeHCTBHS:

BOCIPUHUMATH U (OPMYIUPOBATH CYX JACHHUS B COOTBETCTBUU C yCIOBUSIMU
U LEJSIMH OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBbIpaXaTh CBOIO TOUYKY 3PEHHUS



B YCTHBIX M MUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOJy pPELICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJyYE€HHbBIN pPe3yJIbTaT;

B X0JIe 00CYXJIE€HHsI 3a1aBaTh BOMPOCHI MO CYIIECTBY O0CYKIa€MOU TEMBI,
npo0seMbl, perraeMoi 3aJauu, BbICKA3bIBaTh UJCH, HAIICJICHHbIE HA MTOUCK
pelieHusi, COIMOCTAaBISATh CBOM CYXKIEHUA C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JMAaNiora, OOHApY>KMBAaTh Pa3Myue M CXOJCTBO IMO3ULMH, B
KOPPEKTHOI opme popMyTupoBaTh pa3HOIIACHS, CBOH BO3PAKCHHS,
MPEICTABIIATh pE3yNbTAThI penieHus 3a/lauu, HKCIIEPUMEHTA,
UCCJIEIOBAHUS, IPOEKTA, CAMOCTOATENLHO BHIOUPATh (hOpMAT BBICTYIUICHHUS
c y4€TOM 3aj1a4 Npe3eHTAlUU U OCOOCHHOCTEN ayAUTOPUH;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHIHON U MHIUBUTyaJIbHOM
paboThI MpU pelIEHNH YYEOHBIX MaTEMaTHYECKUX 3a/aY;

IIPUHUMATh LEJIb COBMECTHOM JAESITEIBHOCTH, IUIAHUPOBATH OPraHU3ALUIO
COBMECTHOI paboThbl, paclpeneiasTh BuAbl pabOT, JIOroBapUBaThCH,
o0CyX)aTh MPOLIECC U Pe3yabTaT padoThl, 0000IaTh MHEHUS HECKOJIbKUX
JIIOJICH

y4acTBOBaTh B TIpynmnoBbIX (¢Gopmax padoTel (0OCyxkaeHusi, OOMeH
MHEHUSIMH, MO3TOBBIC IITYPMbI U JPYTHUE), BHITIOJHATH CBOIO YaCcTh PabOThI
U KOODJWHHUPOBATH CBOU JEUCTBUS C JPYTMMH 4YI€HAMHU KOMAaH]IbI,
OLICHMBATh KAau€CTBO CBOEr0 BKJaJa B OOIIMKA MPOAYKT IO KPUTEPUSIM,
c(hOpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHUS.

PeryasiTuBHbIe yHUBEpPCAJIbHbIEe YUeOHbIE 1eliCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH, aJTOPUTM pelIeHHs 3afaud (WM ero
4acTh), BBIOMpaTh CHOCOO pelIeHUs ¢ YYETOM HMMEIOIIUXCS PEeCcypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMeHTHUpOBaTb M KOPPEKTHPOBATH
BAapUAHTHI pEeUICHUH C Y4ETOM HOBOM MH(MOpMAIUH.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

BJIAJETh CIIOCOOAMHU CaMOITPOBEPKHU, CAMOKOHTPOJIS TIpoliecca M pe3ybTaTa
pelIeHusI MaTEMAaTUYECKOH 3a/1a4H;

MPEIBUAETh TPYJIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUM 33/1a4H,
BHOCHTh KOPPEKTHBBLI B JCATEILHOCTh Ha OCHOBE HOBBIX OOCTOSTEIIBCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa ACITEIbHOCTH MOCTABICHHON LEIN U
YCIOBUSIM, OOBSCHITh MPUUYUHBI JOCTHXKCHUS WM HEIOCTKCHUS IICJIH,
HaxOJHUTh OIMKOKY, 1aBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJ/IbTATDBI



K xoniy oOyueHuss B 7 KJacce OOYyYaroIIMIICS TMOJIYYUT CIIECAYIOIINE
IIPEAMETHBIE PE3YJIbTATHI:

Pacrio3naBaTh UM3y4eHHBIE TE€OMETpUYECKHE (UTYpBI, ONpEneisTh HuX
B3aMMHOE PACIOJIOKEHUE, H300pakaTh TEOMETPHUECKHE (QUTYpPHI, BBITIOTHATH
YEPTEXKHU MO YCIOBHUIO 3adaud. M3MepATh JIMHEWHBIE W YIJIOBBIC BEJIMYUHBI.
PemaTe 3a1a4M Ha BBIYUCIIEHUE JUIMH OTPE3KOB U BEJIMYUH YIJIOB.

Henatb rpyOyl0 ONEHKY JIMHEWHBIX U YIJIOBBIX BEJIMYMH TMPEIMETOB B
peaibHOM KU3HU, Pa3MEPOB MPUPOAHBIX OOBEKTOB. Paznuyarh pa3Mepbl 3THX
OOBEKTOB IO MOPSIIKY BETUYUHBI.

CTpouTh YEPTEKHU K TEOMETPUUECKUM 3a/1a4aM.

[Tonp30BaTbCd MNpPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BaTh
MPU3HAKHU U CBOMCTBA paBHOOEPEHHBIX TPEYTOJIHLHUKOB MPHU PEIICHUH 3a]1a4.

[IpoBOINUTE JTOTHYECKUE PACCYKICHUS C MCIOJIb30BAHHEM I€OMETPHUYECKHUX
TEOpEM.

[Tonp30BaThCAd MNpPHU3HAKAMU PABEHCTBA NPSMOYTOJIBHBIX TPEYTOJIbHHUKOB,
CBOWCTBOM  MEIWaHbl, MPOBEAEHHOM K  THUIOTEHY3€  MOPSIMOYIOJIBHOIO
TPEYIrOJIbHUKA, B PELICHUN I'€OMETPUUECKUX 3a]1a4.

OnpenensTe napauieIbHOCTh MPSIMBIX C TOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
¢ HUMH cekymada. OnpeaensiTh NapajyieIbHOCTh NPSMBIX C MOMOIIBIO PABEHCTBA
PACCTOSIHAN OT TOYEK OJHOM IMPSMOU J0 TOUEK APYTrOU MPSIMOM.

Pemats 3amaun Ha KiteTyaToi Oymare.

[IpoBOIUTH BBIYUCICHUS M HAXOJUTh YHCIIOBbIE U OYKBEHHBIC 3HAUCHUS
VIJIOB B TEOMETPUUYECKHMX 3aJayax C HCHOJb30BAHHEM CYMMBI  YTJIOB
TPEYTOJLHUKOB M MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpHU
IIEPECEYEHNH [BYX IapaJUICIbHBIX IMPSAMBIX CeKyuleh. Pemare mpakTtuueckue
3a7]a4M Ha HAXOXKJICHUE YIJIOB.

Brnagers TOHATHEM T€OMETPUYECKOTO MECTAa TOYEK. YMETh OIPEAEIATh
OMCCEKTPUCY yIJIa U CePEIUHHBIN MEPICHINKYIISIP K OTPE3KY KaK reOMeTPUUYECKUE
MECTa TOYEK.

@opMynUpPOBaTh ONPEAECICHUS OKPYKHOCTH M Kpyra, XOpAbl U JHAMETpa
OKPYKHOCTH, TIOJIb30BaThCSI UX CBOMCTBAMU. Y METh IPUMEHATH 3TH CBOWCTBA IIPU
pellIeHuN 3a7ay.

Brnagete MOHATHEM ONMUCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh e€ meHtp. [lomp3oBaThes (akTamMum O TOM, YTO OMCCEKTPHUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAOTCS B OJHOM TOYKE, W O TOM, YTO CEPEAUHHBIC
MEPIIEHAUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Brnagets noHATHEM KacaTelnbHOM K OKPYKHOCTH, II0JIB30BATHCS TEOPEMOU O
MEPIIEHAUKYJIIPHOCTH KacaTeJIbHOM U paanyca, IPOBEAEHHOIO K TOUKE KaCaHHUs.



[lonp30BaThCA MPOCTEUIIMMHU T€OMETPUUECKUMHU HEPABEHCTBAMM, ITIOHUMATD
UX IIPAKTHYECKUN CMBICII.

[IpoBOANTE OCHOBHBIE T€OMETPUUECKUE TTOCTPOCHUS C MIOMOILIBIO LIUPKYJIS U
JIMHENKHU.

K koHiy oOydyenuss B 8 Kiacce oOydaromuiics IOJIyYUT CIEIYIOIINE
IIPEAMETHBIE PE3YIIBTATHI:

PacniosHaBaTh OCHOBHBIE BHABI YETBIPEXYTOJIBHUKOB, MX JJIEMEHTHI,
II0JI30BATHCS UX CBOMCTBAMU IIPU PELICHUHM F'€OMETPHUUECKHUX 3a4ad.

[TpuMeHATH CBOMCTBA TOUKHM NEPECEUEHMs MEIUAaH TPEyroybHHKa (LEHTpa
Macc) B pEIICHUH 3ajay.

Braners nmoHsATHEM CpeHEN JIMHUM TPEYTOJbHHUKA W TPAaleUud, NPUMEHATD
X CBOMCTBA NPHU pEHICHHH TreoMeTpuyeckux 3anad. [lomp3oBaTbes TeopeMon
dasieca ¥ TEOPEMOM O MPOIOPLUUOHAIBHBIX OTPE3KAX, IPUMEHITD UX JJIsl PELLICHUS
IIPAKTUYECKUX 3a]1a4.

[IpuMeHsTh NpU3HAKK MOA00US TPEYTOJIBLHUKOB B PEIIEHUH T€OMETPUYECKUX
3a1ad.

[Tonb3oBaTecss Teopemoir Iludaropa ans pemieHUsT TE€OMETPUUYECKUX U
npakTUYecKux 3aaad. CTpPOUTh MaTEMaTUYECKYHD MOJEIb B IPaKTUYECKHX
3a/1a4ax, CaMOCTOSTEIBbHO JeIaTh YePTEK U HAXOAUTh COOTBETCTBYIOIIUE JUIUHBI.

Brnanerp mNOHATMAMM CHHYyCa, KOCHMHYCAa M TaHI€HCa OCTpPOro yria
PSAMOYTOJIBHOTO TPEYroibHUKa. [10630BaThCS ATUMH MOHATHIAMU I PEIICHUS
IIPAKTUYECKUX 3a]1a4.

Bbruncnsate (pa3nuyHbIMU crioco0aMu) IUIOLIaAb TPEYroJbHUKA U TUIOLIAN
MHOTOYTOJBHBIX  Guryp (MONb3ysiCh, TJ€ HEOOXOJUMO, KAJIbKYJIATOPOM).
[IprMEHATh MOyYEHHBIE YMEHHUS B IPAKTUUECKUX 33/1a4ax.

Branerp NOHATHUSAMM BIIMCAHHOTO M LEHTPAJbHOIO YIVIA, HCIOJIb30BATH
TEOPEMBI O BIIMCAHHBIX yriax, yriiaX MeXAy XOpAaMH (CEKyLIUMU) U YIJie MEXIY
KacaTeJIbHOM U XOPJIOU MPU PEIIEHUHA T€OMETPUUYECKUX 3a/1a4.

Brnagers moHATHEM ONMCAHHOIO YETHIPEXYTOJbHUKA, IPUMEHSITH CBOWCTBA
OMMCAHHOTO YEThIPEXYTOJIbHUKA MPU PELICHUH 3aa4.

[IprMEHATh MONYyYEHHbIE 3HAHUSA HA MPAKTUKE — CTPOUTHh MATEMATUYECKHUE
MOJENH U1 3a1a4 PEATBHOU KU3HU U NPOBOJUTH COOTBETCTBYIOIINE BHIYMCIICHUS
C NpPUMEHEHUEM TMOJ00Us W TPUTOHOMETpUU (TOJB3YsCh, TAE HEOOXOAMMO,
KJIBKYJISITOPOM).

K koHny oOydyenuss B 9 kiacce oOydaromMiics MOJIYyYHUT CIEIYIOIINE
IIPEAMETHBIE PE3YIIBTATHI:

3HaTh TPUTOHOMETpPUYECKHE (YHKIMU OCTPBHIX YIJOB, HAXOAUTh C HX
MOMOILBIO PAa3JIMYHBbIE 3JEMEHThl MPSMOYTOJBHOTO TPEYroJbHUKA («pemeHue



IPSIMOYTOJIBHBIX TPEYTrOJIbHUKOBY). HaxoauTh (C MOMOILBIO KaJbKYJISATOPA) JJIMHBI
U YTJIBI JIJ1s1 HeTaOIMYHBIX 3HAYCHUA.

[Tonp30Batbes popmynamu MPUBEAEHUS U OCHOBHBIM TPUTOHOMETPHUUECKUM
TOXJIECTBOM JUII HAXOXJICHHSI COOTHOIICHUM MEXAY TPUTOHOMETPUYECKUMU
BEJIMYMHAMU.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JUISI HAXO0XKACHUS PA3JIUYHbIX
AJIIEMEHTOB TPEYTOJIbHUKA ((PEIICHUE TPEYTOJbHUKOBY»), MPUMEHATh HX MpPHU
pELIEHUU T€OMETPUUECKUX 3a1ad.

Bnagerp moHsTHsIMM  nipeoOpa3oBaHMs  MOAOOMS, COOTBETCTBEHHBIX
3JIEMEHTOB NOAO00HBIX Guryp. [lonb3oBarbest cBOWCTBaMU 110100MS TPOU3BOJIBHBIX
buryp, ymeTb BBIUKCIATH JJIMHBI W HAaXOAUTh YIJIbI Yy MOAOOHBIX (Uryp.
[IpumeHsTh cBoOWCTBa MOJO0OMS B MPAKTHUYECKUX 337adyax. YMETh HPUBOJIUTH
IpUMEpPBHI O0OHBIX (PUTYP B OKPYKAIOIIEM MUDE.

Ilonp30BaThCsA TEOpEMaMU O MPOU3BEIECHUU OTPE3KOB XOPJ, O MPOU3BEICHUU
OTPE3KOB CEKYLIUX, O KBaIpaTe KacaTeIbHOM.

[Tonb30BaThCA BEKTOPAMH, MOHMMATh MX TE€OMETPUYECKUA M (PU3HUYECKUIA
CMBICII, MPUMEHATh WX B PEUICHUM TIEOMETPUYECKHX W (PU3NYECKHUX 3ajad.
[IpuMEHATH CKaJSIPHOE NPOU3BEAEHNE BEKTOPOB Ul HAXO0XKIAEHUS UIMH U YTIIOB.

Ilonp30BaTbCd METOAOM KOOPAMHAT HA IIJIOCKOCTH, IIPUMEHSATH €ro B
PELIEHNN T€OMETPUYECKUX U NMPAKTUYECKHUX 3a7a4.

Branerp MOHATUSAMH NMPAaBWJIBHOTO MHOTOYTOJBHHKA, JJIMHBI OKPYKHOCTH,
JUIMHBI YT OKPY’KHOCTH W PaJMaHHON MEphI yria, yMETh BBIYMCIATH ILIOIIAb
Kpyra ¥ ero yacreu. IIpuMeHsaTh oy4YeHHbIE YMEHHMS B IPAKTUYECKUX 3a/1a4ax.

Haxoguts ocu (Wiu LEHTpBI) CUMMETpUM (UTYp, NPUMEHSATH JABHXKEHUS
IJIOCKOCTH B MPOCTEUIINX CIydasX.

[IprMeEHATh MONYyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTH MATEMATHYECKHE
MOJENH U1 3a1a4 PEATBHOU KU3HU U NPOBOJUTH COOTBETCTBYIOINE BHIYMCIICHUS
C TPUMEHEHHEM I0A00MS M TPUTOHOMETPUUYECKUX (PYHKUMH (MOJB3YSCh, TIE
HEO0O0XO0IMMO, KAJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE
L{eneBbIe OPUEHTUPHI PE3YJIBTATOB BOCIIUTAHUS HA YPOKaX MaTEMAaTHKH.

['paxxtaHCKOE BOCIIUTAHHUE:

— IPOSIBISIIOLINI YBaXKEHHE K TOCYIapCTBEHHBIM CUMBOJaM Poccuu, npa3iHuKam;

— NPUHUMAIOUIMI y4acTHe B JKM3HU KJacca, 00IIeoOpa3oBaTENbHONW OpraHU3aldd, B TOM YHCIE CaMOYIPAaBJICHUH,
OPUEHTUPOBAHHBIN HA y4aCTHE B COL[MATIbHO 3HAYNMOMN JIEATEIbHOCTH.

[laTproTHyeckoe BOCIUTaHUE:

— CO3HAIOIIMI CBOIO HALIMOHAJIBHYIO, STHUYECKYIO MPHUHAJIJIEKHOCTD, JTFOOSIINI CBOM HAPO/, €ro TPAJAULINU, KYJIbTYPY;

— 3HAIOLIUI U yBa)arolMil qocTxkeHus Hamell Pogunabsl — Poccun B Hayke, MCKycCTBE, CIIOPTE, TEXHOJIOTHUSX, OOEBbIE
MOJIBUTH U TPYJOBBIE TOCTH>KEHHUSI, TEPOEB U 3aIIUTHUKOB OTedyecTBa B MPOLIOM U COBPEMEHHOCTH.

JlyXOBHO-HPAaBCTBEHHOE BOCIIUTAHUE:

— BBIPAYKAIOIIUN TOTOBHOCTh OLICHUBATH CBOE MOBEJCHUE U MOCTYIIKH, MOBEICHUE U MTOCTYIKHU JPYTUX JIOJIECH C TO3ULUN
TPAJIULIMOHHBIX POCCUUCKUX JTYXOBHO-HPABCTBEHHBIX LIEHHOCTEW U HOPM C YUETOM OCO3HAHUsI IIOCIEACTBUM ITOCTYIIKOB;
— BBIPAXKAIOIINUN HENPUATHE aHTUTYMAHHBIX M aCOLMAJIbHBIX NIOCTYIKOB, [IOBEACHUS, IPOTUBOPEYALMX TPAJAULIMOHHBIM B
Poccun 1yxOBHO-HPaBCTBEHHBIM HOPMaM U LIEHHOCTSIM;

— CO3HAIOIIUI COOTHOIIIEHHE CBOOOJBI U OTBETCTBEHHOCTH JIMYHOCTU B YCJIOBUSX MHIWBUAYAJIBHOTO U OOIIECTBEHHOTO
IIPOCTPAHCTBA;

— MPOSIBJISIFOIIMN UHTEPEC K YTEHHIO, K POAHOMY SA3BIKY, PYCCKOMY SI3bIKY M JINTEPATYpE KaK YaCTH JTYXOBHOW KYJIBTYPbI
CBOET0 HapoJia, POCCUIICKOro O0IIeCTBA.

ICTETHYECKOE BOCITUTAHHUE:

— MPOSBJISIIONINUNA YMOIIMOHATIBHO-UYBCTBEHHYIO BOCIIPUUMUYUBOCTH K Pa3HbIM BUaM UCKYCCTBA, TPAIULIMAM U TBOPUECTBY
CBOETO M JIPYTHX HAPOAOB, IOHUMAHUE UX BIIUSIHUS HA MMOBEICHUE JIIOJEH;

— OPUEHTUPOBAHHBIN HAa CAMOBBIPAKEHHUE B Pa3HBIX BUJIaX UCKYCCTBA, B XYyJI0’KECTBEHHOM TBOPYECTBE.

dusnyeckoe BocuTanue, GOpMHUPOBAHUE KYIbTYPBI 310POBbS U YMOIIMOHAIILHOTO OJIArOTIOyYHs:
— TIOHUMAIOIIUN TEHHOCTh KU3HU, 3I0POBbS U 0OE30MaCHOCTH, 3HAYCHHE JIMYHBIX YCHJIMA B COXPAHEHHUH 370POBBA,
3HAIOMIUKA B COOIIOIAIONINI ITpaBuiia 0E30ITaCHOCTH, 0€30MMacHOTO MTOBEICHHMS, B TOM YHCIIe B MH()OPMAIIMOHHOM cpeie;



— BbIpaXXalOUIMil YCTaHOBKY Ha 3JI0POBBIM 00pa3 >KU3HU (30pOBOE NMUTAHUE, COOJIOJEHHWE TUTHMEHMYECKHX IPaBuUl,
cOamaHCHUpPOBAaHHBIN PEKUM 3aHATUHN U OTABIXA, PETYISPHYIO (PU3HUUECKYIO aKTUBHOCTH);

— MpPOSABIIAIOIINUN HENPUITHE BPEAHBIX IPUBBIYEK (KypeHUs, YNOTpeOIeHUs alKOroJisl, HAPKOTHUKOB, UTPOBOM U HHBIX
¢dbopM 3aBHCUMOCTEH ), TOHUMaHUE X MOCIEACTBUMA, Bpeaa i (GU3MUECKOTO U IMCUXUYECKOTO 3/10POBBSI.

TpyoBoe BocIUTaHUE:

— YBaXaIUWA TPyHd, PE3yJlbTaTbl CBOETO TPyAd, TPyAa IPYTUX JIIOACH; NPOSABIAIONIMI MHTEpEC K MPAKTUYECKOMY
U3YYEHHUIO Npodeccuii U Tpyaa pa3IuyHOro pojia, B TOM YHCJIE HA OCHOBE IPUMEHEHHUS MIPEIMETHBIX 3HAHUM;

— CO3HAIOLIMHI BaKHOCTh TPYOJIIO0Us, 00yUEeHUs TPYAY, HAKOIUIEHHUS HABBIKOB TPYIOBOM AEATEIbHOCTH Ha MPOTSHKEHUN
YKU3HHM JIJIS1 YCTIEIIHOM pOo(heCCHOHAIbHOM caMopeann3alui B pOCCUIICKOM OOLIECTBE;

— YYacCTBYIOLIMI B PELIEHUH MPAKTUYECKUX TPYAOBBIX 1€, 3a]1a4 (B ceMbe, 00111€00pa30BaTENbHON OpraHU3aliu, CBOEH
MECTHOCTH) TEXHOJOTMYECKOW U COIMAJIbHOM HANpaBiIEHHOCTH, CHOCOOHBI HWHULIMHUPOBATh, IUJIAHUPOBATH MU
CaMOCTOSATEIIBHO BBINOJIHATE TAKOTO POJA ACSITEIBHOCTB;

— BBIpaXKalOIIUKA TOTOBHOCTh K OCO3HAHHOMY BBIOOPY M IOCTPOCHHMIO WHIUBUAYAJIbHOM TPAEGKTOpUU OOpa30BaHUS U
YKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX U OOILIECTBEHHBIX HHTEPECOB, IOTPEOHOCTEN.

DKOJNOTNYECKOE BOCIIUTAHUE:

— CO3HAIOUIMI CBOIO OTBETCTBEHHOCTh KaK TIpa)<IaHWHA W MOTPEOUTENs B YCIOBHUSAX B3aUMOCBS3H NPUPOTHOM,
TEXHOJIOTUYECKON 1 COLIMAIBLHOU CPEI;

— BBIPAXAIOWINK AKTHUBHOE HENPUITHE IEUCTBUM, NMPUHOCAIIMX BPEA NPHUPOJEC; OPUEHTUPOBAHHBIM HAa NIPUMEHEHHE
3HaHUU €CTECTBEHHBIX M COLMAJBHBIX HAyK Ul peLIeHHs 3aJady B 00JacTH OXpaHbl HPUPOJIbI, IJIAHUPOBAHUS CBOUX
IIOCTYIIKOB U OLIEHKU UX BO3MOKHBIX ITOCJIEICTBUM JUIsl OKPYKAIOLIEH CPEbI.

[{eHHOCTHh HAYYHOTO MMO3HAHMUS:

— pa3BUBAIOLIMN HABBIKM HCIOJIB30BAHUSI PA3JIMYHBIX CPEJCTB IMO3HAHUS, HAKOIUICHWS 3HAHUN O MHpE (S3BIKOBas,
yuTaTeIbCKask KyJbTypa, AeSITeIbHOCTh B UH(POPMAIMOHHOH, ITU(POBOM cpefe);

— JIEMOHCTPUPYIOUIMNA HABBIKM HAONIOJACHWN, HAKOIUICHHS (PAKTOB, OCMBICICHHUS OIbITAa B €CTECTBEHHO-HAY4YHOU U
T'YMaHHUTAPHOM 001acCTsIX MO3HAHMS, HCCIIEOBATEIHCKOM NEITETbHOCTH



7 KIIACC

KounyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM uudposbie
Ne ni/m P Konrpoubnbie IIpakTHyeckue (uubp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
[Ipocreiimme reoMmerpuueckue PUrypol u
1 I/If cBorictBa. M3me :Hne FGOME(}’)F I/I}IIII;CKI/IX 14 bubmmorexa [JOK
’ p P https://m.edsoo.ru/7f415e2e
BEJINYUH
bu6mmorexa [IOK
2 T 22 1
PEyrobHui https://m.edsoo.ru/7f415e2e
3 [TapannensHbie MpsiMbIE, CyMMa yTII0B 14 1 bubnnoreka [JOK
TpEyroJibHUKa https://m.edsoo.ru/7f415e2e
4 OxkpyxHOCTb U KpyT. ['eomerpruueckue 14 1 bubnnoreka [JOK
MOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubmuorexa [JOK
° TosToperne, 0bobmenne snanmil 4 1 https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 0




8 KUIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM nupposbIe
Ne ni/m P Kourposbnbie IIpakTHyeckue (uubp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
N bubnmoreka [JOK
1 HerpipExyronbHiin 12 1 https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 MPOMOPLUUOHANIBHBIX OTPE3KaX, MOAOOHBIE 15 1 bubnuorexa LIOK
pOTIopH P » 1OA https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKU
[Imomane. Haxoxaenue momanei
3 Tpe mOJfLHHKOB u il/[HOI‘O o;ljnﬂmx ¢bur 14 1 bubamorexa LOK
peyr o YP- https://m.edsoo.ru/7f417e18
[Tnomaan monoOHBIX Guryp
4 Teopema [Tudaropa u Havana 10 1 bubnnoreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTU. BriicanHeie 1
5 OIMCAHHBIE YETBIPEX YT OJIbHUKH. 13 1 bubnuoreka [IOK
KacarenbHble k okpyxHocTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEH
bu6mmoreka [JOK
6 IT i 4 1
OBTOpeHHE, 060bmeHHe 3HanHil https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0




9 KUIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM undposbie
Ne ni/m P Konrpoabnbsie IIpakrnyeckue (upp )
NpOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bubnunorexa LIOK
! Bexrope! 12 L https://m.edsoo.ru/7f41al2c
2 JlekapTOBBI KOOPIMHATHI Ha TIOCKOCTH 9 1 bubmmorexa [JOK
P pA https://m.edsoo.ru/7f41al2c
3 Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 bubmmoreka [JOK
CUHYCOB. PellieHne TpeyroiabHUKOB https://m.edsoo.ru/7f41al2c
[IpaBuiabHBIE MHOTOYTOJTBHUKH. JITMHA
4 05 HOCTH U ILJIO yar b Kpyra 8 8 1 bubmorexa OK
Py P EpyTa: https://m.edsoo.ru/7f41al2c
Brrunciienne momaaei
5 [IpeoOpa3zoBanue nonodus. Merpuueckue 10 bubmuorteka [IOK
COOTHOUICHUS B OKPY’KHOCTH https://m.edsoo.ru/7f41al2c
bubnmorexa LIOK
6 JlBuKeHus II0CKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHue, 06001IeHNE, CUCTEMATH3AIUS 7 5 bu6nmorexa LIOK
3HAHUU https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 6 0




IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KIIACC
Kon "
IIpoBepsiemble npeAMeTHBIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpOBePsIEMOro .
00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOTI'O 00111ero 00pa3oBaHusA
pe3yJbTarta
6 I'eomerpust
Pacnio3naBaTh M3y4eHHBIE T€OMETpUYECKHE (DUTYPHI, ONpPENeNsiTh MX
B3aMMHOE pACIIOJIOKEHHE, HU300paxarb TreoMeTpuueckue (Gurypsi,
6.1 BBITIOJIHATE YEPTEKU MO YCIOBHIO 3aaa4yd. V3MepsTh NTUHEHHBIE U
yIJIOBbIE BETMYUHBI. Pemiates 3a1auu Ha BHIYMCICHUE AJIMH OTPE3KOB U
BEJIMYUH YIJIOB
Jlenatb TpyOyr0 OIIEHKY JIMHEHHBIX M YTJIOBBIX BEJIMYWH MPEIMETOB B
6.2 peambHOM JKU3HHU, pa3MEpoB MPUPOJHBIX OO0BEKTOB. PaznmuuaTh
pa3Mepsl THX 00BEKTOB T10 TOPSIKY BETHIUHBI
6.3 CTpouTh 4epTek U K TEOMETPUUECKUM 3a]ja4am
[Tonmp30BaThbesl MpU3HAKAMHU PAaBEHCTBA TPEYTOJBLHUKOB, UCTIOIH30BAThH
6.4 MIPU3HAKH U CBOMCTBA PaBHOOEPEHHBIX TPEYTOJIbHUKOB IIPU PELICHUN
3a1a4y
65 [IpoBomuTh  JIOTMYECKHE  pacCy)KIEHMs C  HCIOJIb30BaHHEM
' TE€OMETPHYECKUX TEOPEM
[Tonmp30Batbes NpU3HAKaMHU paBeHCTBa PSIMOYTOJTBHBIX
6.6 TPEYroJbHUKOB, CBOMCTBOM MeEAMaHBl, MPOBEAEHHON K THUIOTEHY3e
MPSIMOYTOJIBPHOTO TPEYTOJIBHUKA, B PEIICHUN TEOMETPUIECKUX 32144
OmnpenensaTh MapaIeNTbHOCTh NPSIMBIX C MOMOIIBIO YTJIOB, KOTOPHIE
6.7 oOpa3zyeTr ¢ HUMHU cekymias. Onpeneniars NapaienbHOCTh MPSMBIX C
' MOMOIIBI0 PABEHCTBA PACCTOSTHUM OT TOYEK OJHOW MPSAMOU A0 TOYEK
JAPYrou MpsiMOn
6.8 Pemrate 3a1aun Ha Ki1eT4aToil Oymare
6.9 [IpoBOANTh BBIYHCICHUS H HAXOJUTh YHUCIOBbIE U OYKBEHHBIE

3HAYCHHA YIJIOB B TCOMCTPHYCCKHUX 3agadax C MCIIOJIb30BAHUCM




CYMMBI YTJIOB TPEYTOJIbHHUKOB U MHOTOYIOJBbHUKOB, CBOMCTB YTJIOB,
00pa3oBaHHBIX TMPU TEPECEUYCHUU JIBYX MMAPAIICIBHBIX MPSIMBIX

ceKymeﬁ. PemraTe IMPAKTUYCCKUE 3aJla4r Ha HAXOXKIACHUEC YIJIOB

BJ'Ia,Z[CTB INOHATHUEM  I'€COMCTPHUYECKOI'O MeECTa  TOYCK. Ymern

6.10 OTIpeNeNIATh OUCCEKTPUCY yIa M CEePeAMHHBIA MEPHEeHIAUKYIIp K
OTPE3KY KaK FreOMETPHUYECKHE MECTa TOYEK
DopMyIHpOBaTh OMNPEICIICHUS OKPYKHOCTH M Kpyra, XOpIbl H
6.11 JMaMETpa OKPYKHOCTH, IIOJIb30BaTbCs MX CBOMCTBAaMHU. Y METh
MIPUMEHSTH 3TU CBOMCTBA MPH PEIICHUHU 3324
Bnagers moHsTHEM OINMCAaHHOM OKOJO TPEYroJIbHHKA OKPYKHOCTH,
yMeTh HaxoiauTh e€ meHrp. [lomb3oBartbes (hakTamMum O TOM, 4TO
6.12 OHMCCEKTPUCHI YIIIOB TPEYroJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE, U O
TOM, YTO CEPEIWHHBIC TEPIEHIANKYISAPHl K CTOPOHAM TPEYTOJbHHKA
MepeceKaroTcs B OJHON TOUKE
Brnagerp moHATHEM KacaTelbHOW K OKPYXKHOCTH, TIOJB30BATHCS
6.13 TEOpEeMOM O TEepIeHIUKYIIPHOCTH KacaTedbHOW U  paauyca,
MPOBEIEHHOTO K TOYKE KACaHUS
6.14 [Tosb30BaThecst TPOCTEHIIMMUA  TEOMETPUUYSCKUMH  HEPABEHCTBAMH,
' MMOHUMATh UX MPAKTUYECKUN CMBICT
6.15 [IpoBOANTH OCHOBHBIE T'€OMETPUUECKHE TIOCTPOCHHSI C TOMOIIBIO
. LHUPKYJIS U JIMHEHKHU
8 KIIACC
Kon o
IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOCHHSI OCHOBHOIM
NpoOBepPsIEMOro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs
pe3yJbTara
6 I'eomerpus
6.1 Pacrio3HaBaTh OCHOBHBIE BHJIBI UYETBIPEXYTOIHHUKOB, MX JJIEMEHTHI,
' TTOJIB30BAThCS X CBOWCTBAMU TIPH PEIICHUU T€OMETPUUYCCKUX 3a/1a4
6.9 [IpumeHsTh CBOWCTBA TOYKM IE€pPECEUEHUS] MeAHWaH TpPEyroJbHHUKA
' (meHTpa Macc) B pelieHuu 3a1a4
6.3 Bnagers mnonsiTueM cpeaHeW JMHMM TpEYrojibHUKA W Tpareluu,

NPpUMCHATH HX CBOMCTBA npu pelmcHUU TCOMCTPHUYCCKUX 3aJady.




[Tonb3oBatbes Teopemoit danieca U TeopeMold 0 MPONMOPLHHUOHATBHBIX

OTpEC3Kax, MIPUMCHATH UX IJIA PCIICHUSA NPAKTUICCKUX 3a/lav

[IpumeHsaTh NOpU3HAKM NOAOOMS  TPEYTOJIBHUKOB B  PELIEHUU

o4 r€OMETPUYECKHX 3a/1a4
[Tonb3oBatbes Teopemoit [Iudaropa g pemieHns reoMeTpUUEcKux U
6.5 MpakTU4eckux 3anad. CTpouTh MaTEMAaTUUYECKyK0 MOJEIb B
' MPAaKTUYECKUX 3aJa4aX, CAMOCTOSTENbHO JEJIaTh YePTEXK U HAXOOUTh
COOTBETCTBYIOIIUE JJIUHBI
Bnagerp noHsATHSIMM CUHYCa, KOCHMHYCa W TaHI€HCa OCTpPOro yria
6.6 MPSIMOYTOJIBHOTO TpeyroyibHUKa. [loyib30BaThCAd 3THUMHU MOHATUSIMHU
JUISL pEIIEHUs TPAKTUUECKUX 3a]a4
Boruucnate  (pa3nuuHbIME  crIOCOOAMHU) TUIOMIAL TPEYroJbHUKA |
6.7 IUIOL[AAM  MHOTOYTOJBHBIX (Guryp (monb3ysch, Te HEOOXOAMMO,
' KaNbKyIITOpoM). [IpUMEHATh MONy4eHHbIE YMEHUS B MPAKTHUECKUX
3a1auax
Bnageth MOHATUSAMU BOMCAHHOTO U LIGHTPAJIIBHOT'O YIJIa, UCIOJIb30BaTh
6.8 TEOpPEMbI O BIIMCAHHBIX YIJIaX, YIJIax MEXAY XOpAaMH (CEeKyLUIMMH) U
' yrile MEXIy KacaTelbHOM M XOPIOM IPHU PEHIEHUU I'€OMETPUYECKHUX
3a1a4
6.9 Bnagers NOHATHEM OMNMCAHHOTO YETBIPEXYTOJIbHUKA, IPUMEHATH
' CBOMCTBA OMMCAHHOI'O YETHIPEXYTOJIbHUKA IIPU PEIICHUH 3aja4
[IpumeHsaTh TNONyYeHHBIE 3HAHUS HA MPaKTUKE — CTPOUTH
6.10 MaTeMaTHYECKHE MOJENN IS 3aJad peajlbHOW JKU3HH M NPOBOJIUTH
' COOTBETCTBYIOIIME BBIYUCIEHHUA C [PUMEHEHHEeM Tmoao0us U
TPUTOHOMETPHUH (TI0JIB3YSCh, TJIe HEOOXOIMMO, KAJIbKYJISATOPOM)
9 KNIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
NpOBEPSIEMOro .
o0pa3oBaTebHON NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
pe3yjabTara
6 I'eomerpust
6.1 3HaTh TPUTOHOMETPUYECKHE (PYHKIIMH OCTPHIX YIJIOB, HAXOAUTH C UX

MOMOIIIBIO PA3JIMYHBIC J3JICMCHTBI MPAMOYI'OJIbHOI'O TPCYTrOJIbHUKA




(«pemieHue  MpSMOYTOJBHBIX  TPEYrojabHUKOB»). Haxomute  (c

IIOMOIIBIO KanLKynﬂTopa) JJIMHBI U YIJIbI JJIA HETA0IUYHBIX 3HAYCHUH

6.2

6.3

6.4

6.5

[Tonb3oBarbcs dbopmynamu MPUBEIAECHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECTBOM JJIsl HAXOXKJIECHHS COOTHOLIEHUI

MCKAY TPUTOHOMETPHUYCCKUMHA BCIIUMUYMHAMHA

Hcnonws3oBath TEOpeMbl CHHYCOB M KOCHUHYCOB JUIsl HaXOXICHHS
Pa3IUYHBIX AJIEMEHTOB TPEYroJbHUKA («PELIEHUE TPEYrOoJbHUKOBY),

IIPUMCHATD UX IIPpHU PCHICHHUH I'COMCTPUYCCKHX 3aaa4

Bnagers mnonstusMu mpeoOpazoBaHUS MOAOOMS, COOTBETCTBEHHBIX
3eMEeHTOB MoA0OHBIX ¢uryp. Ilomp3oBaThes cBolicTBaMU MOAOOUS
MIPOU3BOJILHBIX (DUTYP, YMETh BBIYHUCIATH JJIMHBI M HAXOIUTH YIJIBI Y
mono0HbIX Quryp. IIpuMeHsATh CBOWCTBA MOAOOMS B TPAKTHUYECKUX
3aja4ax. YMeTb MPHUBOJUTH MPUMEPHl MOAOOHBIX Quryp B
OKpYKaroIllleM MUupe

[lonb30BaTbcs TeopeMaMu O TMPOU3BEAECHUU OTPE3KOB XOpA, O

MMPOU3BCACHUN OTPC3KOB CCKYIINX, O KBaApaTe KacaTelIbHOU

6.6

6.7

6.8

ITons30BaThCA BCKTOpaMHu, TIIOHUMATb HUX FCOMeTpI/I‘IGCKI/II\/'I n
(I)H?»PI“IGCKPIﬁ CMBICJI, TIPUMCHATb MX B PCHICHUHU TI'COMCTPHUYCCKUX U
(I)I/I3I/ILIGCKI/IX 3agay. HpI/IMeHHTL CKaJIIpHOC TIPOU3BCACHUC BCKTOPOB

AJId HAaXOKACHWA NJIMH U YT'JIOB

ITonp30BaThCS METOAOM KOOpAWHAT Ha IUIOCKOCTHU, IPUMCHATEL €ro B

PEIICHUU T€COMCTPUYCCKUX U IPAKTHYCCKUX 3a1av

Biagers NOHATUSMHM  IPaBUIBHOIO  MHOIOYI'OJIBHMKA,  JJIMHBI
OKPY)KHOCTH, [UIMHBI AYI'M OKPYKHOCTH M paJuaHHOW Mephl yrIia,
YMETh BBIUMCIATH ILIOMAAbp Kpyra W ero yacred. Ilpumensrts

IMOJIYUYCHHBIC YMCHUA B IIPAKTHYCCKUX 3adadax

6.9

HaxoauTh ocu v LIEHTPbl CUMMETPHUH (UTYD, TPUMEHSTH JABHKEHUS

IIJIOCKOCTH B IPOCTENUIINX CITydasx

6.10

[IpuMeHATh TONY4YEHHBIE 3HAHUS HA NPaKTUKE — CTPOUTH
MaTeMaTUYEeCKUEe MOJCNH ISl 3aJay peajbHOW >KU3HU U MPOBOAUTH
COOTBETCTBYIOIIME BBIUYMCICHUS C NPUMEHEHHEM TON00MS |

TPUTOHOMETPUYECKMX (QYHKUUN (TMONB3YsCh, TI/A€ HEOOXOAUMO,




KaJIbKYJISITOPOM)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
6 I'eomerpust
Hauanbnsie nonsatus reomerpun. Touka, npsmasi, OTpe3oK, Jiyd. Yroi. Buusl
6.1 yrioB. BeprukanpHble M CcMexHbIE yribl. buccekrpuca yria. Jlomanas,
MHOT'OYTOJIbHUK. [lapanienbHOCTh U NEPHEHANKYIISIPHOCTD MPSMBIX
6.9 Cummerpuunbie  Qurypsl. OCHOBHBIE CBOIICTBA OCEBOHl CHMMETPHH.
' [Ipumepsl cUMMETPUH B OKPYXKAIOIIEM MUPE
6.3 OcCHOBHbBIE TIOCTPOECHUSI C TIOMOIIBIO LUPKYJAS U JUHEHKU. TpeyrosibHUK.
' Bricora, Mmenuana, OuccekTpuca, UX CBOWCTBa
6.4 PaBHoOenpeHHBIE W PaBHOCTOPOHHUI  TpeyroibHUKH. HepaBeHCTBO
' TPEeYroJbHUKA
65 CpoiicTBa M TpU3HAKKM PaBHOOEIPEHHOro TpeyroibHUKa. llpusHaku
' paBEHCTBA TPEYTOJIbHUKOB
6.6 CpoiicTBa 1 NMPU3HAKU MapaJJIeNbHBIX IpAMbIX. CyMMa YIJIOB TPEYyTrOJIbHHKA.
' Bueminue yribl TpeyrojibHUKa
[IpssMoyronbHbId  TpeyroibHUK. CBOHCTBO MeAMAaHBl IPSIMOYTOJBHOIO
6.7 TpeyrojbHUKa, TMpoBeNEHHOM K runorenyse. [lpusHaku paBeHCTBa
' MPSIMOYTOJIBHBIX TPEYTrOJAbHUKOB. [IpsIMOYTrONbHBIN TPEYTrOAbHUK C YIJIOM B
30°
HepaBencrBa B reomeTpuu: HEPAaBEHCTBO TPEYroJIbHHWKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHoOW, Teopema O OonblieM yrie u Oonblielt  cTOpoHE
TpeyrojbHuKa. [leprenuKkynsp u HakJIOHHAas
6.9 ['eomerpnueckoe Mecto TOYek. buccekrpruca yrima W cepeAVHHBINA
' NEPIEHIUKYIIAP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOUEK
OxkpyXHOCTb M Kpyr, XOpAa M JuaMeTp, HuX CcBoiicTBa. B3ammHoe
6.10 pacrmoyioKeHue OKpPY)KHOCTH | mpsimoil. KacarenpHas u cekymas K
OKPY>KHOCTH
6.11 OKpyXHOCTb, BIMCAHHAas B yroj. BrmucaHHas W ONHCAaHHAs OKPYKHOCTHU

TPEYroJIbHUKA




8 KVIACC

Kon IIpoBepsieMblii 3JIeMEeHT CO/iepP:KAHUSA

6 I'eomerpust

6.1 UYersipéxyronbauku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA

6.2 [IpsiMoyroiabHUK, pOMO, KBaJpaT, UX MPU3HAKH U CBOWCTBA

6.3 Tpaneuus, paBHOOOKas Tpaneuus, e€ cBoicTBa U npusHaku. [IpsmoyroiabHas
' Tparnenus

6.4 Meron yaBoenus meauansl. LlenTpanbHas cummerpus. Teopema Paneca u
' TeopeMa O MPONOPLMOHAIBHBIX OTPE3KaxX

6.5 Cpennue TMHUN TpEYroibHUKA U Tpaneuuu. LleHTp Mace TpeyroipHuKa

. [Tonobue TpeyronbHUKOB, KoddduiueHt mnomodbus. IIpusHaku mogobus
' TpeyroJbHUKOB. [IprMeHeHre mojo0us Mpy peleHNH TPAKTUIECKUX 3a/1a4

67 @opmynel AN TUIOMIAAM  TPEYrojbHHKA, NapajuiesorpamMmma, pomba u
' Tpamnenuu

6.8 CpoiicTBa miomazeil reomerpuueckux ¢uryp. OTHomeHHe TUIomanei
' oJI00HBIX pUryp

6.9 Beruucnenue miomaneit TpeyroJibHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYAaTOM
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa npu pemeHun
' MPAKTUYECKHX 3a/1a4

CuHyc, KOCHHYC, TQHT€HC OCTPOr0 yrjla HpSMOYTOJBbHOTO TPEYrojbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPHUYECKOE  TOXKIECTBO. | PUTOHOMETPUYECKHE
¢ynkuun yrinos B 30°, 45° u 60°

6.12 Brincannble M LEHTpalbHBIE YIJIBI, YrOJ MEXIy KacaTelbHOM M XOpaoil.
' VYTIBI MEXKIY XOpJIaMH U CEKYIIIUMHU

6.13 BrnivcaHHbIE 1 ONMCAHHBIE YETHIPEXYTOJIBHUKHI

6.14 B3auMHoe pacnonoxeHue JBYX OKpykHocTeil. KacaHue oOKpyKHOCTEH.

OO61ue KacaTelbHbIE K IBYM OKPYKHOCTSIM




9 KVIACC

Kon IIpoBepsieMblii 31€eMEHT COeP:KAHUSA
6 I'eomerpust
6.1 Cunyc, kocunyc, TaureHc yriioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
' TOXJ1eCTBO. POPMYIIbI IPUBEACHUS
Pemenne tpeyronbuukoB. Teopema KOCMHYCOB U Teopema CHHYCOB. Pemienue
6.2 MPAaKTUYECKUX 33Ja4 C HCIOJb30BAaHHMEM TEOpPEMbl KOCHHYCOB W TEOPEMbI
CHUHYCOB
6.3 [IpeobpazoBanue mogodus. [1ogodue coOOTBETCTBEHHBIX 3JIEMEHTOB
. Teopema o mpousBeA€HUN OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEACHUH OTPE3KOB
' CEeKYIIHNX, TeOpEMa O KBaJIpaTe KacaTeabHON
Bektop, mnmHa — (MOAynb) — BEKTOpa,  COHANpaBlICHHBIE  BEKTOPBI,
65 MPOTHBOIOJIOKHO HANpPABICHHBIE BEKTOPbHI, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OMepaluy HaJ BeKTopamu. PaznokeHue BeKTopa mo JAByM
HEKOJUTMHEAPHBIM BEKTOpaM
6.6 Koopaunats! BekTopa. CKanspHOE MpOU3BENECHHE BEKTOPOB, PUMEHEHHUE IS
' HAXOXJACHUS JUIMH U yTJIOB
JlexkapToBbI KOOPAMHATHI HA IMJIOCKOCTU. YPaBHEHUS MPSAMON U OKPYKHOCTU B
6.7 KOOp/IMHATAX, MEPEeceYeHNne OKPYKHOCTEH U MPSAMBIX. MEeToa KOOpAWHAT U €T0
MIPUMEHEHNE
6.8 IIpaBuiIbHBIE MHOTOYTOJIBHUKHI
6.9 Jlnuna okpyxHOCTH. ['pagycHas u paguaHHas Mepa yriia, BEIYUCICHHUE JUIUH TyT
' OKPY>KHOCTEHN
6.10 [Inomane kpyra, cekTopa, cermeHTa
611 JIBUMKeHHsI TUIOCKOCTH W BHYTPEHHHE CHUMMETpUH (uryp (31eMeHTapHbIe

npencrasienus). [lapamnensusiil neperoc. [loBopot




IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHNS

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

YMeHHue OmnepupoBaTh IMOHATHSAMHU: MHOXECTBO, IIOJMHOXKECTBO,
OlepalM¥ HaJ MHOXXECTBAMH; YMEHHUE OIEpUPOBATh IIOHATUAMM:
rpad, cBs3HBIN rpad, AepeBO, MUK, MPUMEHSTh UX MPH PELHICHUU
3aJa4; yMEHHUE UCIOIb30BaTh rpaduueckoe MnpecTaBlIeHue MHOXKECTB
JUISL OTIMCAHUS PEAIBHBIX IPOLIECCOB U SIBJICHMM, IIPU PELICHUU 3a]a4

u3 Apyrux y‘IC6HBIX npeaMETOB

YMeHue OIICPHUPOBATL IMMOHATHAMM: OIIPCACIICHHUC, aKCHMOMa, TCOpEMa,
A0Ka3aTCjIbCTBO, YMCHHUC pacClio3HaBaTb MHCTHHHBIC MW  JIOXKHBIC
BBICKA3bIBaHHUA, MPHUBOAUTH IIPUMCPBI U KOHTPIPHUMEPBI, CTPOUTH

BBICKA3bIBAHHA U OTPULAHHA BBICKQ3bIBaHUH

YMeHue onepupoBaTh MOHATUSAMU: HATYpPaJbHOE YHUCIO, MPOCTOE U
COCTABHOE 4YMCIJIO, JEIUMOCTb HATYPAJIBHBIX YHUCEN, IPU3HAKU
JeTUMOCTH, LEJI0€ YHUCIIO, MOAYJIb 4YHCIa, OOBIKHOBEHHas IpoOb U
JecsITUUHasl Ipo0b, CTaHIAPTHBIM BHJ YKCIIA, PALlMOHAIBHOE YUCIIO,
UppalMoHAIbHOE YHCIIO, apU(pMeTHUYeCKUi KBaJApaTHBI KOPEHb;
YMEHHE BBINOJHATH JEHCTBUS C  4YMCIAaMH, CpaBHUBAaTh U
yIOpsA0YMBaTh YHCA, MPEACTABIATh 4YHCIA Ha KOOPAMHATHOMN
MPSIMOW, OKPYIJIATh YHCIA; yYMEHHE JeJaThb MNPUKUAKY U OLEHKY

pe3yiibTara BBIUMCIICHUH

YMeHue omnepupoBaTh MOHATUSAMH: CTEMEHb C LEJIbIM IOKa3aTeseM,
apudMeTHYECKN KBaJAPAaTHBIH KOPEHb, MHOTOWIEH, ajlreOpandeckas
IpoOb, TOXAECTBO; 3HAKOMCTBO C KOPHEM HATYpaJbHON CTEMEeHU
OoJbIlle €IWHUIBI, YMEHHE BBIOJMHATh pPAacdY€Thl 1O (QopMmyIam,
npeoOpa3oBaHusl LENbIX, JAPOOHO-PAIlMOHAIBHBIX BBIPAKEHUH U
BBIPQ)XKEHUI C KOPHSAMHM, Pa3JIOKEHHE MHOIOYJICHA Ha MHOXHUTEIH, B
TOM YHCIIE C HCIOJIB30BaHUEM (OPMYJI Pa3HOCTH KBAJAPaToB U

KBaJipaTa CyMMbI U Pa3HOCTH

YMeHue oneprupoBaTh MOHATUSMU: YHCIOBOE PABEHCTBO, YPaBHEHHE C




OJIHOM TIEPEMEHHOM, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHUE pellaTh JUHEHHbIE U KBAJAPATHHIC YpaBHEHUS,
IpOOHO-pallMOHATIbHBIE YPAaBHEHHUS C OJHOM INEepPEeMEHHOMN, CHCTEMbI
JBYX JIMHEHHBIX YpaBHEHMH, JTUHEHHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JPOOHO-pallMOHAJIbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELIECHUN 3aJ1a4 U3 IPYrux MpeaMeTOB
U TPAaKTUYECKUX 3aJad; YMEHHE HCIOJIb30BaTh KOOPAHMHATHYIO
OpSIMYI0 M KOOPAMHATHYIO IUIOCKOCTh Ui M300pakKeHUsS pEUIeHUN

ypaBHeHI/Iﬁ, HCPAaBCHCTB U CUCTCM

YMeHue onepupoBath MOHATHIMU: GYHKIHUs, rpaduk QyHKIMH, HYIIA
¢byHKINH, IIPOMEXKYTKHU 3HAKOIIOCTOSIHCTBA, IIPOMEXKYTKHU
BO3pacTaHusi, YObIBaHWS, HAWOOJbIICC W HAUMEHBIIEC 3HAYCHUS
GbyHKINNT; YMEHHE OIIEpUPOBATH [IOHATUSAMU: npsmast
MPOTOPIHOHATIBHOCTD, JTHHEHHAsS (YHKIMS, KBaJpaTUuHas (QyHKIHU,
oOpaTHasi TPONOPIMOHATBHOCTh, IMapaboya, runepbosia; yMeHHUE
CTPOUThH rpaduky QYyHKINH, UCIIOIB30BATh TPAQUKHU IS OIPEICIICHHS
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, IS PEIICHUS 3a/ad U3 JPYTUX
y4eOHBIX TPEJIMETOB W pEAlbHOW JKM3HM;, YMEHHE BBIpaXKaTh

dhopmynaMu 3aBUCUMOCTH MEXKITY BETUIYNHAMU

YMenune ONneprupoBaTh IIOHATUAMMU: II0CJICA0OBATCIIbHOCTD,
apupmeTHyeckass M TeOMETpUYecKas  IPOrPeccHH;  yMEHUue
HCIIOJIb30BaTh CBOMCTBA MOCIEA0BATENbHOCTEH, (HOPMYNIBI CyMMBI U
o0IIero 4jeHa MpH peleHuH 3ajad, B TOM 4YMCIe 3a/1ad U3 JIPYTux

Y4eOHBIX TIPEIMETOB U PEATHHOU KU3HU

YMeHue pemars 3a7aud pa3HbIX TUIOB (B TOM YHCIE HAa MPOLEHTHI,
O M 4YacTH, JBUXKEHHE, padoTy, IEHy TOBApOB M CTOMMOCTh
MOKYTIOK U YCIYT, HAJIOTH, 3a/1a4M U3 00J1aCTH YIPABJICHUS JINYHBIMH U
ceMeHbIMU  (UHAHCAMM); YMEHHME  COCTaBIIATh  BBIPAXKECHMUS,
YPaBHEHHUs, HEPAaBEHCTBA M CHUCTEMBl [0 YCIOBHUIO 3aJayH,
HCCIIEIOBAaTh MOJIyUEHHOE PELIEHHE W OLEHUBATh MPaBAONOJI00HOCTh

TOJIYUYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh HMOHATHAMH: (HUrypa, TOUKa, OTPE3OK, MpsMasd,
7y, JIOMaHasi, yroj, MHOIOyTOJIbHUK, TPEYroJIbHHUK, PABHOOEAPEHHBIH
U DPABHOCTOPOHHUHN TPEYTrOJIbHUKH, IPSMOYIOJIbHBIA TPEYrOJbHUK,

MeanaHa, OMCCEeKTpUCa U BBICOTA TPEYrOJIbHUKA, YEThIPEXYTOJbHUK,




napajuieiorpaMMm, pomMO, TpPSIMOYTOJIbHHUK, KBaJpar, Tpamnerus;
OKPY>KHOCTh, KPYT, KacaTelbHasl; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMHU
¢dburypamu; yMeHue pelaTh 3aJadyd, B TOM 4YHCJE M3 MOBCEIHEBHOMN
KU3HHM, Ha HAXOXJCHUE T€OMETPUYECKUX BEJIIMYUH C MPUMEHEHHEM

M3y4YEHHBIX CBOUCTB UTYp U (PaKTOB

10

YMeHue omnepupoBaTh IMOHSATUSMU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYrOJIbHUKOB; NapaluIeIbHOCTh M IMEPHEHAUKYISIPHOCTD IPSAMBIX,
yroan MexAy MpsMbIMH, [EPIEHIUKYISAp, HAKJIOHHAs, IPOEKIUs,
nonobue Gpuryp, moJo0HbIE TPEYTOJIbHUKN, CAMMETPHUS OTHOCUTEIHEHO
TOYKM M TNPSAMOW; YMEHUE pPACIIO3HABaTh PaBEHCTBO, CUMMETPHUIO M
nonobue (uryp, napaieNbHOCTh M MEPIEHIUKYIIPHOCTD MPSIMBIX B

OKpYyKaromemM MHUpe

11

YMeHue omnepupoBaTh IMOHATHSAMHU: JJIMHA, PACCTOSHUE, Yroil
(BeqIMuMHA yrja, CHHYC U KOCHUHYC yIJla TPEYrojbHHKA), IIOLIA/ib;
YMEHHUE OLIEHUBATh pa3Mephl IPEIMETOB U OOBEKTOB B OKpYXKarOIIEeM
MHUpE; yYMEHHE NpUMEHATh (OpMyabl TEepUMeTpa U IUIOUIaIu
MHOTOYTOJIbHUKOB, JJIUHBI OKPY)KHOCTH M IIJIOLIAAU Kpyra, oObema
MPSIMOYTOJIBHOTO Tapajulefienuesia; YMEHHE NPUMEHSITh HPU3HAKU
paBEHCTBa TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHUKA,
teopemy Iludaropa, TpUrOHOMETPHUYECKHE COOTHOLICHUS IS

BBIYHMCIICHUA JJINH, paCCTOHHHﬁ, TIomaae

12

YMmenue wu3o0pakaTh IUIOCKME (UIYppl W HMX KOMOWHAIMH,
MPOCTPAHCTBEHHbIE (QUTYPBl OT pPYKH, C TIOMOULIBIO YEPTENKHBIX
WHCTPYMEHTOB U JJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY HIIH

CHUMBOJIbHOMY OITUCAHUTIO

13

YMeHue  onepupoBarb  IMOHATHSAMH:  NPSAMOYTOJbHAs — CHCTEMA
KOOpDJIMHAT, KOOPAWHATBI TOYKH, BEKTOpP, CyMMa BEKTOpPOB,
MPOU3BEICHUE BEKTOPA HA YUCIIO, CKASIPHOE MIPOU3BEIECHUE BEKTOPOB;
YMEHHME HCIOJIb30BaTh BEKTOPHI M KOOPAMHATHI IJIA MPEICTaBICHUS
JMaHHBIX W pEIIeHUs 3aJa4, B TOM YHCIE W3 JPYTUX YUeOHBIX

MPEIMETOB U pEATbHOMN )KU3HU

14

YMeHHe OmnepupoBaTh IMOHATHUSMH: CTOJOMKOBBIE U  KPYTOBBIC
IUarpaMMbl, — TaOMUIBL, cpenHee  apudmMeTHueckoe, MeIUaHa,
HauOoJIplllce W HAaWMEHBINIEEC 3HAYCHHS, pa3Max YHCIOBOro Habopa;

YMEHUE  U3BJCKaTb, HWHTEPIPETUPOBATH M  MPeoOpPa3OBBIBATH




15

16

nH(popMalnIo, MPEACTABIECHHYI0 B TaliMIax M Ha JUarpaMMax,
OTPaKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKH pPEaJbHBIX IPOLIECCOB U
SBJIICHUH; yMEHHME pacro3HaBaThb HM3MEHYMBBIC BEJIMYMHBI B

OKPYKaIOIIeM MUPE

YMeHue omnepupoBaTh MOHATUSIMHU: CIy4alHBIA OMNBIT (CIy4alHbIN
IKCIICPUMEHT), JJEMEHTApHOE€ COOBITHE (JIIEMEHTApHBIA HCXO.)
CIIy4allHOTO OIbITa, CiIy4ailHOe COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HaXOAUTb BEPOATHOCTHU CIIy4alHBIX COOBITUH B OMbBITAX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHSIMH; YMEHHE peliaTh
3a/la4yl METOJIOM OPraHHW30BAHHOTO TMepedopa W C HUCIHOJIb30BAHUEM
MpaBUjia YMHOXXECHHS; YMEHHE OIICHHUBATh BEPOSITHOCTH PEATbHBIX
COOBITUI W SIBJICHWI, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX
MaJIOBEPOATHBIX COOBITHH B OKPYXKAIOIIEM MHpPE U B IKU3HH;
3HAKOMCTBO C IMIOHSTHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MACCOBLIX SIBJICHUAX

YMeHne BBIOMpATh MOIXOMSIINN W3YUYEHHBIH METON ISl PEIICHHS
3aa4d, MPUBOJUTH IIPUMEPBI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B
MIPUPOJIE U KU3HU, PACIIO3HABATH MPOSBICHUE 3aKOHOB MAaTEMAaTHKHU B
HUCKYCCTBE, OIIMCBIBATH  OTIEIBbHBIE  BBINAIOIIMECS  PE3YJIBTATHI,
MIOJIyYEHHBIE B XOJ€ Pa3BUTUS MAaTEMaTHKU KaK HAYKH, NPUBOIUTH
IIpUMEPBl MATEMAaTUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOMN

Y BCEMUPHOU UCTOPHUH




INHEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsiemMblii 31eMeHT COAepPKAHUSA

1 Yucna v BBIYUCIICHUS

11 Harypanbnsle u nensie yucna. [Ipu3Haku 1e1MMOCTH LEIIbIX YUCEI

1o OOBIKHOBEHHbIE M JIeCATUYHbIE  ApOoOM,  MPOLEHTH,  OECKOHEUHbIE
' MEPUOIUUECKHIE IPOOH

13 Pannonaneupie uncna. Apudmernyeckue omnepanud ¢ palloHATbHBIMU
- yHuCcllaMu

14 JeiictButenpHbie uncna. ApupMETHUYECKHE OIepaluu ¢ JIeHCTBUTEIbHBIMU
- qHrCcIaMu

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

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHHSI C IEPEMEHHBIMMU )

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

2.3 MHorouseHsl

24 Anrebpanueckast 1poOb

”E ApudpmeTnueckuii  KOpeHb ~ HATypajJbHOW  CTENEHHU. HevictBuss ¢
- apupMeTHYeCKUMHU KOPHSIMH HaTypalbHON CTEIEHH
3 YpaBHEHMS U HEPABEHCTBA

31 Henble u npoOHO-panrioHabHBIE ypaBHEeHUs. CHCTEMBl M COBOKYMHOCTH
' ypaBHEHU I

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

3.3 Pemenye TeKCTOBBIX 3a1a4
4 YucnoBble OCIEI0BATENBHOCTH

4.1 ITocmemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs IIOCIIEI0BATEILHOCTCH

4.2 Apudmerndeckass u reoMerpudeckas mnporpeccuu. Ddopmyna  CIOXKHBIX




MPOLIEHTOB

5 OyHKIMU
OyHknus, crnocoObl 3amanus  ¢yHKuuu. ['paduk  yHknuu. OoOmacth
OIpe/ieNIeHusl U MHOXKeCTBO 3HaueHuil ¢pynkuuu. Hynu dynxnuu. IIpomexyTtkn
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMHA. MakCUMyMbl U
MUHHUMYMBl (yHKIMH. Hanbospinee W HauMeHbllee 3HaueHUE (YHKIMMA Ha
IPOMEXKYTKE
6 KoopaunaTsl Ha IpsAIMOM U INIOCKOCTH
6.1 KoopaunaTthnas npsmas
6.2 JlekapTOBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerprueckue Gpurypsl 1 Ux cBOicTBa
7.2 TpeyronbHUK
7.3 MHOroyrojabHUKu
7.4 OKpy’>KHOCTb U KpyT
7.5 N3mepeHune reoMeTpu4eckix 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
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