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TEOMETPUSA (BA30BBIil YPOBEHb)
1. HOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX PAa3/eJiOB IIKOJIBHOM MAaTeMaTHKH,
UMEIOIINIA CBOEH LENbI0 00ECIEeUnTh M3YyYEHUE CBOMCTB U pa3sMEPOB (PUIYp, HUX
OTHOUIEHMI M B3aUMHOE DPAacCIHOJIO)KEHHE, ONMPAECTCI HA  JIOTMYECKYIO,
JIOKA3aTeJIbHYI0 JIMHUIO. LIeHHOCTh M3yYeHMs] T€OMETPUU Ha YPOBHE OCHOBHOIO
oOmero o0pa3oBaHMsl 3aKJIIOYAETCA B TOM, YTO OOYYaIOIIUKUCA YYUTCS IPOBOAUTD
JIOKa3aTeJIbHbIE PACCYKEHHUS, CTPOUTH JIOTHUECKHE YMO3aKIIIOUECHHS, JJOKA3bIBATh
VCTUHHBIE YTBEPXKACHUS U CTPOUTHh KOHTPIPHUMEPHI K JIOKHBIM, IPOBOIAUTH
pacCyXJeHus «OT TIPOTHUBHOIO», OTIMYaTh CBOWCTBA OT  IIPU3HAKOB,
dhopmMyIHpoBaTh OOpaTHBIE YTBEPKIACHUS.

Btopoil nenpt0 HM3ydeHUsT TE€OMETPUM SIBIIIETCS HCIIOJIB30BaHUE €€ Kak
WHCTPYMEHTA MPU PEIIEHUU KaK MAaTEMaTHYECKUX, TaK M MPAKTUYECKUX 3a/]ad,
BCTpEUAIOLUXCSd B peajbHOW ku3HU. OOydaromwuiicss JOKEH Hay4duThCs
OTpPENETUTh TEOMETPUUECKYI0 (UTYpY, ONMUCATh CIOBAMM JAHHBIA YEPTEXK WIIH
PUCYHOK, HAUTH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJINHY
ONTOBOJIOKOHHOTO Kabesiss win TpeOyeMble pa3Mephbl Trapaxka IJjis aBTOMOOWIIS.
DTOMYy COOTBETCTBYET BTOpAsi, BHIYMCIHUTENbHAS JIMHUSA B U3YUYEHUU T€OMETPUH.
[Tpu pemeHun 3agad MPaKTHUYECKOIO XapakTepa OO0y4aroUIUiicsl yUuTCS CTPOUTH
MaTE€MaTUYECKHE MOJEIM PEANbHBIX JKU3HEHHBIX CUTYyallMi, MIPOBOJIUTH
BBIYKCIICHUS U OLIEHUBAThH aJIEKBaTHOCTh MOJTYYEHHOTO pe3yJibTara.

KpaiiHe BaxHO NOMYEPKUBATH CBSA3M T'€OMETPUU C JAPYTUMH Yy4eOHBIMU
npeaMeTaMi, MOTUBUPOBATh MCIIONIB30BAaTh OMPECIICHUSI T€OMETPUIECKUX (QUTyp
U TIOHSATUH, IEMOHCTPUPOBATH MPUMEHEHHUE MOJIYYEHHBIX YMEHHH B (pusuke u
TEXHUKE. OTH CBsI3W Haumbojee SIpKO BHIHBI B Temax «BekTopb»,
«Tpuronomerpuueckue cooTHomeHus», «Meron xoopauHat» u  «Teopema
[Tudaropay.

VYuebnsiii kypc «l'eomeTpus» BKIIOYAET CICIYIONIUE OCHOBHBIC DPa3JIeibl
conepxkanusi: «l'eomerpuueckue Qurypel U uUxX CcBOHCTBay, «M3mepenue



T€OMETPUUECKUX  BEIMYMH», «JleKapTOBbl KOOpAMHATHI HA  IJIOCKOCTH,
«BexTope», «JIBrmxeHus miaockoctuy, «lIpeobpazoBanus mogo0us.

Ha n3yuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kiacce
— 68 gacoB (2 daca B Heneno), B 8 kiacce — 68 gacoB (2 yaca B HelelN0), B 9
KJ1acce — 68 yacoB (2 yaca B HEJIEIIIO).



1. COAEP’ KAHUE OBYYEHUSA
7 KIIACC

HavanpHble noHsaTusa reomerpun. Todka, mpsMasi, OTpPE30K, JIyd. YToi. Buasl
yriaoB. BeprukaneHele M CMexHbIE yriabel. buccektpuca yrma. Jlomanas,
MHOTOYTOJIbHUK. [[apajiensHOCTh U NEPIEHAUKYISIPHOCTD IIPSIMBIX.

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

OCHOBHBIE TIOCTPOEHHSI C NOMOIIBIO LMPKYJS W JIMHEMKH. TpeyroibHUK.
Bricorta, MmennaHna, OuccekTpuca, UX CBONUCTBA.

PaBHOOEpeHHBIE U pPaBHOCTOPOHHUN  TpeyroiabHukU. HepaBeHCTBO
TPEYTOJIbHHUKA.

CpoiicTBa M MNpPU3HAKA PABHOOEAPEHHOIO TpeyrojibHUKa. llpu3Haku
PABEHCTBA TPEYTOJILHUKOB.

CBolicTBa ¥ IPU3HAKKU NapaJUIeIbHBIX NPAMBIX. CyMMa yrioB TPEYrOJIbHHKA.
Breninue yrisl TpeyroyibHUKA.

[IpssMOyTONBHBIA  TPEYroabHUK. (CBOMCTBO MEIHWAHBI IPAMOYTOJIBHOIO
TPEYTrOJbHHUKA, NPOBEAEHHOM K  rumoreHy3e. IIpu3Haku  paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpsIMOYTObHBIN TPEYTroNabHUK C yIiioM B 30°.

HepaBeHcTBa B reoMETpuu: HEPABEHCTBO TPEYIOJIbBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema o OoJsibllieM yriie U OoJbllel CTOPOHE TPEyroJibHUKA.
[leprieHIUKYJISIp ¥ HAKIOHHAS.

['eomeTprueckoe MecTO TO4YEK. buccekTpuca yria W CepeIUHHBIN
IIEPIICHIUKYJIAP K OTPE3KY KAK FEOMETPUYECKHE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOopAa M JUaMeTp, HUX CBoicTBa. B3amMmHoe
pacIoNoKEHUE OKPYKHOCTU U npsiMoi. KacarenbHas U cexkymas K OKpPYKHOCTH.
OKpyXHOCTb, BIHMCaHHas B Yyroj. BnucaHHas W oOnMcaHHas OKPY>KHOCTH
TPEYTOJIbHUKA.

8 KUIACC

YerpipéxyronsHuku. [lapamienorpamm, ero npu3Haku u cBovictsa. HYacTHble
Clly4an TMapajuieiorpaMMoOB (TIPSIMOYTOJIBHUK, pOMO, KBajpar), MX MPU3HAKU H
cBoiictBa. Tpamenmsi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U TPHU3HAKH.
IIpssmoyronbHas Tparnenus.

Meton yaBoenust Mmeauansl. LlenTpanbHas cumMmerpus. Teopema Daneca u
TeopeMa O INPONOPLUOHATIBHBIX OTPE3KAX.

Cpennue JIMHUK TPEYTOJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyrojapHuKa.

[Togobue TtpeyronpbHUKOB, Ko3pduiment mnomodus. I[lpusHaku momOOHs
TpeyroJibHUKOB. [IpruMeHenune noqo0ust mpu peleHuy NpakTHUYEeCKUX 3a1au.



CpoiicTBa miom@aaei reomerpudeckux ¢uryp. DopmMynsl i IUIOMIAU
TpeyrojbHHKa, MapaierorpaMma, pomba u Tpamnenuu. OTHOIICHHE IIIOMaAeH
oI0OHBIX (QUTyp.

Brruncnenue miomaneil TpeyroJlbHUKOB U MHOTOYTOJIBHUKOB Ha KJIE€TYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu perieHun
PaKTUYECKUX 3a/a4.

CuHyc, KOCHHYC, TaHI€HC OCTPOr0 yIjla IpPsIMOYTOJIBHOTO TPEYrOJbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpUroHOMETpUYecKre (YyHKIUU
yriioB B 30, 45 u 60°.

BrnmcaHHble W IEHTpalbHBIE YTIIbI, YrOJd MEXKIYy KacaTeJbHOW M XOpIOM.
VYrimel  Mexay ~XopaaMu M CeKylUIMMHU. BrnucaHHele W OINKCaHHBIE
4eTBIPEXYTOJBHUKU. B3auMHOE pacnoioxkeHue JAByX OKpyxkHocrel. Kacanue
OKpy>kHOCTel. O01Me KacaTelabHbIE K ABYM OKPYKHOCTSIM.

9 KVIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O go 180°. OcHoBHOe
TPUTOHOMETPHUUECKOE TOXKAeCTBO. DOpPMyIIbI IPUBEACHUS.

Pemienne TpeyronpHukKoB. TeopeMa KOCMHYCOB M TEOpeMa CHHYCOB.
Pemienne mnpakTHYeCKMX 3adad4 C MUCIOJIb30BAHUEM TEOPEMBI KOCHUHYCOB U
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nomoous. [logqodue COOTBETCTBEHHBIX JIEMEHTOB.

Teopema O NPOU3BEIECHUM OTPE3KOB XOPA, TEOPEMBI O IPOU3BEIACHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBAAPATE KacaTEIbHOM.

Bektop, anuHa  (MOIyNb)  BEKTOpA,  COHANPABIECHHBIE  BEKTOPBI,
IIPOTUBOIIOJIOKHO  HAIIPABIEHHBIE  BEKTOPBI, KOJUIMHEAPHOCTb  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OIEpallMd HAJX BeKTOpaMu. PasnmokeHue BEKTOpa MO JIBYM
HEKOJUIMHEApHbIM BekTopaM. KoopauHaTel BekTopa. CKaasipHOE MPOU3BEIECHUE
BEKTOPOB, IPUMEHEHHUE JIJIS1 HAXO0KICHUS JJIMH U YTJIOB.

JlexapToBbl KOOpAMHATHI HA IUIOCKOCTHU. Y PaBHEHUS NPSIMOU U OKPYKHOCTH
B KOOpJMHATAX, IIEPECEUCHUE OKPYKHOCTEH U MPSIMBbIX. MEeTOI KOOPAMHAT U €ro
IIPUMEHEHHUE.

[IpaBunbHBIE MHOTOYTOJIbHUKK. JlmuHa OKpyxkHOCTH. ['pamycHas wu
paavaHHas Mepa yIyia, BBIUMCICHHE IUJIMH AYr OKpyxHocteu. [lmomanes kpyra,
CEKTOpa, CErMEHTA.

JIBuKeHHsI TUIOCKOCTH M BHYTPEHHUE CUMMETpuM GUryp (daemMeHTapHbIC
npenacrasienus). [lapamnensHeiil nepenoc. [ToBopor.



2. INIAHUPYEMBIE PE3VYJIIbTATbI OCBOEHHUS IIPOI'PAMMBI
YYEBHOT'O KYPCA «'EOMETPUSA» HA YPOBHE OCHOBHOI'O

OBHIEI'O OBPA30OBAHMUA
3. 3.1. JUYHOCTHBIE IIVIAHUPYEMBIE OBPA30BATEJIBHBIE
PE3YJIBTATBI
Ne IlnanupyemMsblie THYHOCTHBIE pe3yJbTaThl ocBoennss OOII OO0

1 I'pa:kiaHcKkoro BOCMTAHUS:

11 TOTOBHOCTD K BBIMOJHEHUIO 00513aHHOCTEN IpaKJaHUHA U pealii3allii €ro Ipas,
yBa)KeHHE MPaB, CBOOO]] M 3aKOHHBIX HHTEPECOB APYTUX JIIOJICH;

1.2 AKTUBHOE y4acTHe B )KU3HU ceMbH, OpraHu3aiuy, MECTHOTO COOOIIECTBA, POJTHOTO
Kpasi, CTpaHbl;

1.3 HEIPUATHE JTFOOBIX (HOPM IKCTPEMH3Ma, TUCKPUMHUHALINH,

1.4 MMOHMMAHUE POJIM PA3JIMYHBIX COIMAILHBIX HHCTUTYTOB B )KM3HU YEJIOBCKA;

1.5 npeJcTaBieHre 00 OCHOBHBIX MpaBax, CBO0OAaX U 00s13aHHOCTAX TPakIaHUHA,
COIMATILHBIX HOPMaX U MPaBUJIaX MEKIIMIYHOCTHBIX OTHOIICHHUN B TTOJUKYJIBTYPHOM
¥ MHOTOKOH()eCCHOHAIbHOM O0IIIEeCTBE;

1.6 MIPEJICTABJICHUE O CIIOCO0AaX MPOTUBOCHCTBHSI KOPPYIIIUHY;

1.7 TOTOBHOCTD K YYaCTHIO B TyMaHUTapHOU AESITeIbHOCTH (BOJIOHTEPCTBO, TOMOIIIb
JIOJISIM, HY>KJIAIOIIIMMCS B HEM).

1.8 TOTOBHOCTb K Pa3HOOOPa3HOW COBMECTHOM JEATEIHbHOCTH, CTPEMIICHHE K
B3aMMOITIOHMMAHHIO W B3aMOITOMOIIY, aKTHBHOE YYaCTHE B MTKOJBHOM
CaMOYTPaBIICHUM;

2 IaTpuoOTHYECKOr0 BOCITUTAHUSI:

2.1 OCO3HAHUE POCCUUCKON IPaKJaHCKON UAEHTUYHOCTH B TIOJIMKYJIBTYPHOM U
MHOTOKOH(ECCHOHATHHOM OOIIECTBE, MPOSBIECHUE HHTEPECA K TIO3HAHUIO POJTHOTO
s3bIKa, HICTOPUH, KYJIbTYpbl Poccuiickoii denepanmu, CBOero kpas, Hapogaos Poccuu;

2.2 [IEHHOCTHOE OTHOIIEHHE K TOCTIKEHUsIM cBoeil Poaunel - Poccun, k Hayke,
HUCKYCCTBY, CIIOPTY, TEXHOJIOTHUSIM, OOEBBIM ITOBUTAM U TPYIOBBIM JIOCTHKECHUSM
Hapoa;

2.3 YBaOXKCHHE K CHMBOJIaM Poccru, ToCyIapcTBEHHBIM TIPa3IHUKAM, HCTOPUICCKOMY U
OPUPOJHOMY HACIEIUI0O U  TMaMATHUKAM, TPaJUIUsAM pa3HbIX  HapOJOB,
MIPOKUBAIOIIMX B POJHOM CTpaHE.

3 JIyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSI:

3.1 OpHEHTAIINS Ha MOPaJIbHBIC IICHHOCTH M HOPMBI B CUTYAITUSIX HPABCTBEHHOTO
BbIOOpA;

3.2 TOTOBHOCTB OIICHHBATh CBOE IMOBEJICHUE U MTOCTYIIKH, TIOBEICHUE M IMTOCTYITKH
JIPYTHX JIFOJIeH C TIO3UIIMKA HPABCTBEHHBIX U MTPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEJICTBUI TOCTYNKOB;

3.3 AKTUBHOE HETPUSATUE ACOIIUATBHBIX MTOCTYIIKOB, CBO00/1a U OTBETCTBEHHOCTh
JUYHOCTH B YCIIOBUSX HHIUBUIYaJTHHOTO W OOIIECTBEHHOTO TPOCTPAHCTBA.

4 ICTETHYECKOr0 BOCTIMTAHMS:

41 BOCIIPUUMYHMBOCTD K Pa3HBIM BHJIaM UCKYCCTBA, TPAIUIIUSIM U TBOPUECTBY CBOETO U
JIpYTUX HapOA0B, IOHUMaHUE SMOIMOHAILHOTO BO3/IEHCTBUS UCKYCCTBA; OCO3HAHUE
BaXHOCTHU XYI0KECTBEHHOU KYJIBTYpPhI KaK CPEJICTBA KOMMYHHUKAITIH U
CaMOBBIPAKEHUS;

4.2 MOHMMAaHNE [IEHHOCTH OTEYECTBEHHOTO M MHPOBOTO UCKYCCTBA, POJIM ATHHUECKUX
KYJIBTYPHBIX TPaJULIMNA U HAPOJITHOTO TBOPUECTBA;

4.3 CTpEMJICHHE K CAMOBBIPAKEHUIO B Pa3HBIX BUAAX MCKYCCTBA.




Du3nyeckoro BOCMUTAHUSA, POPMUPOBAHUS KYJIbTYPbI 310POBbS U
IMOIUOHAIBLHOIO 0JIATONOJIYYHS:

51 0CO3HAHME LIEHHOCTH JKU3HU;

5.2 OTBETCTBEHHOE OTHOIIIEHUE K CBOEMY 37I0POBBIO M YCTAaHOBKA HA 3JI0POBBII 00pa3
JKU3HH (30POBOE IMUTAHKUE, COOJIIOICHIE TUTUEHUYECKUX TTPaBHII,
cOaaHCUPOBAHHBIN PEKUM 3aHATUN U OTABIXA, PETyIsIpHas pu3ndecKas
AKTHBHOCTH);

5.3 OCO3HAHHE TIOCIIEICTBHIA U HEMPUATHE BPEIHBIX MPUBBIYEK (yIOTpeOIeHMEe
AJIKOTOJIs, HAPKOTHKOB, KYPEHHE) U UHBIX (JOpM Bpesa st (GU3NIECKOro u
TICUXHYECKOTO 370POBbSI;

5.4 coOJTr0IeHHE MPaBHIT OE30IIACHOCTH, B TOM YHCJIE HABBIKOB 0€30TMIaCHOTO TIOBEICHHUS
B HHTEPHET CPEJIE;

55 CIIOCOOHOCTH a/IalITUPOBATHCS K CTPECCOBBIM CUTYAILIUSAM U MEHSIOLTUMCS
COLMATILHBIM, HH(OPMAITMOHHBIM M IIPUPOIHBIM YCIOBHSIM, B TOM YUCJIC OCMBICIISIS
COOCTBEHHBIN ONBIT M BBICTPanBas JajdbHEHIITNE TSI,

5.6 YMeHnue npuHuMaTh ce0s U APYrux, He OCYKIas;

5.7 YMEHHE OCO3HABaTh SMOIIMOHATILHOE COCTOSTHUE ce0s1 U IPYTUX, YMCHHE YIPABIIAThH
COOCTBEHHBIM SMOIMOHAILHBIM COCTOSIHUEM;

5.8 c(OpMHPOBAHHOCTh HaBbIKA pe(ICKCHH, TPU3HAHUE CBOETO IpaBa HA OIIUOKY U
TaKOTro )K€ MpaBa JIPyroro 4eJoBeKa

6 TpyaoBoro BocnuTaHusi:

6.1 YCTaHOBKA Ha aKTUBHOE y4acTHE B PEUICHUH MPAKTUYECKUX 3a/1a4 (B paMKaX CeMbH,
Opranuzanuu, Topoja, Kpasi) TeXHOJOTHISCKOW U COIMATbHON HAPaBICHHOCTH,
CIIOCOOHOCTH MHUIIMMPOBATh, JIAHUPOBATH M CAMOCTOSTEIHHO BBITOIHATH TAKOTO
poJia AeSITeTLHOCTD;

6.2 MHTEpEC K MPAKTHIECKOMY U3YUYEHHIO podeccuil U Tpyaa pa3TudHOro poja, B TOM
YHCJIC HA OCHOBE MPUMEHEHUS U3y4aeMOro MPEJIMETHOTO 3HAHUS;

6.3 OCO3HaHHE BaXHOCTU OOyUYEHHS Ha MPOTSHXKEHUU BCEH KU3HM IS YCTIEIIHON
po(heCCHOHAITLHOM IS TEIILHOCTH W Pa3BUTHE HEOOXOAMMBIX YMEHHI JIsl 3TOTO;

6.4 OCO3HAHHBII BBIOOP U MOCTPOEHHE NHAUBUAYAIBHON TPaeKTOpUU 00pa30BaHUs U
JKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX M OOIIECTBEHHBIX HHTEPECOB U
noTpeOHOCTEN.

6.5 YBa)XCHHE K TPYAY U pe3yabTaTaM TPYJOBOM JesITeNbHOCTH,

6.6 OCO3HAHHBII BEIOOP ¥ MIOCTPOCHHUE WHIUBUAYAITBHON TPaeKTOpHH 00pa30BaHUs U
JKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX M OOIIECTBEHHBIX HHTEPECOB U
noTpeOHOCTEH

7 IKO0JIOrH4eCKOr0 BOCIIUTAHUS

7.1 OpHEHTAITNS Ha MPUMEHEHHNE 3HAHWH U3 COIMAIILHBIX M €CTECTBEHHBIX HAYK JUIS
peleHus 3aa4 B 00J1aCTH OKPYKAIOIIEH cpeibl, MIIaHUPOBAHUS MTOCTYIIKOB H
OIICHKHU WX BO3MOJKHBIX TTOCIICJICTBHIA JUISI OKPYXKAIOIICH CPEJIbI;

7.2 MOBBIIICHUE YPOBHS DKOJIOTHUYECKOM KYIbTYphl, 0CO3HAHUE TTI00ATBFHOTO XapaKTepa
AKOJIOTHYECKHX TPOOJIEM U ITyTeH UX PEIICHUS;

7.3 AKTUBHOE HEMPUSTUE NESHCTBUHN, MPUHOCIIIUX BPeJ OKPYKaIolIei cpeae;

7.4 OCO3HaHHE CBOEH POJIM KaK IPaKTaHUHA U TIOTPEOUTENS B YCIOBUSAX B3aUMOCBSI3H
MIPUPOAHON, TEXHOJOTMYECKON 1 COIMAIBHOM CpeI;

7.5 TOTOBHOCTB K YYaCTHIO B IPAKTUIECKON JESATEILHOCTU YKOJIOTHUECKOM
HaIpaBJICHHOCTH.

8 IleHHOCTH HAYYHOTO MO3HAHMS:

8.1 OpHUEHTAIMS B ACATEIHPHOCTA Ha COBPEMEHHYIO CUCTEMY HayUYHBIX MMPECTaBICHUN

00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHA YEJIOBEKa, IPUPOABI U 00IIeCTBa,




B3aMMOCBSI3SIX YEJIOBEKA C MPUPOJHON U COMAIBHOM CpEIoN;

8.2 OBJIQJICHUE SI3bIKOBOM M YATATEIBbCKOM KYJIbTYPOH KAaK CPEICTBOM ITO3HAHUS MUDA,

8.3 OBJIa/IEHUE OCHOBHBIMU HaBBIKAMH MCCIIEI0BATEBCKOM 1€ATEIbHOCTH, YCTAHOBKA Ha
OCMBICJICHHE OIIbITa, HAOJIIOICHHA, TIOCTYIIKOB U CTPEMIIEHHE COBEPIIEHCTBOBAThH
IYTHU JOCTUKEHUS MHIMBUAYAJIBHOIO U KOJUIEKTUBHOIO 0JIarOnoixy4us

4.
5. 3.2. METAIIPEJAMETHBIE IIJTAHUPYEMBIE
OBPA3OBATEJIBHBIE PE3YJIBTATBI

Ne IInanupyemMblie MeTanpeaMeTHble pe3yabTarbl ocBoenuss OOII OO0

1 Io3HaBarteabHblie YV /I

1.1 0azoewvle 102uiecKue 0elcmeus:

111 BEISBIATE M XapaKTepHU30BaTh CYNIECTBEHHBIE MPU3HAKH OOBEKTOB (SIBICHUI)

1.12 VYcraHaBnuBaTh CYIIECTBEHHBIH MpH3HAK KiIacCH(UKAIMM, OCHOBAHMS s
00001IeHNs 1 CPABHEHUS!, KPUTEPUH TPOBOANMOTO aHAIIN3A

1.13 C yd4eTroM MpennoKeHHOW 3a7aud BBISBISATH 3aKOHOMEPHOCTH M IPOTHUBOpPEUHS B
paccMaTprBaeMbIX (paKTax, JTAaHHBIX M HAOIIOJICHUSX;

1.14 npeJiaraTh KpUTEPUU ISl BBISIBICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUHil;

1.15 BBIBIITh  jgepunur wHQOpMANWMM, JaHHBIX, HEOOXOAMMBIX IS  PEIICHUS
MOCTaBJICHHOM 3a/1a4uu

1.1.6 BEISBISTS NPUYHHHO-CIICICTBEHHBIE CBS3H MPU U3YUYEHUU SIBJICHUI U TIPOIIECCOB

1.1.7 JIeJIaTh BBIBOJIBI C MCIIOIB30BAHUEM JICTYKTHBHBIX U MHIYKTUBHBIX YMO3aKITIOUCHHIA,
YMO3aKJIIOUYEeHU M0 aHaJIOTUH;

1.1.8 CaMOCTOSITENIbHO BBIOMpaTh CMoco0 pemieHust y4eOHOW 3amauu  (CpaBHHUBATh

HECKOJIbKO BapHaHTOB pEIICHUs, BbIOMpaTh Haubojee MNOAXOMSAIMI C ydeToM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB);

1.2 basogvie uccnedoeamenvckue oeiicmeus:
1.2.1 MCTIOJIF30BaTh BOIIPOCHI KaK MCCIIETOBATEIBCKUI MHCTPYMEHT ITO3HAHMS,
1.2.2 dopMynupoBaTh  BOMPOCHL, (UKCUPYIOIIUME pa3pblB  MEXIY pEaJbHbIM U

JKCIIATCIbHBIM COCTOSIHHUEM CUTYyalluu, 06T)CKTa, CaMOCTOATCIIbHO YCTAaHABJIMBATH
HNCKOMOC U JaHHOC,

1.2.3 ¢dopmMHpoBaTh THIIOTE3y 00 HCTMHHOCTH COOCTBEHHBIX CYXICHMH M CYXIEHUH
JPYTUX, apTYMEHTHPOBATH CBOIO MO3HIINIO, MHEHHE;
1.2.4 OPOBOJIUTH IO CaMOCTOSATEIBHO COCTAaBICHHOMY IIJIaHYy OIBIT, HECIIOKHBIN

SKCIIEPUMEHT, HEOOJIBIIIOE HCCIIEI0BaHUE 110 YCTAHOBJICHUIO OCOOEHHOCTEN 00BbEKTa
U3y4YeHHsI, TPUYMHHOCIE/ICTBEHHBIX CBSI3eH M 3aBUCHUMOCTEH OOBEKTOB MEXKIY

coboii;

1.2.5 OLIEHUBATh Ha MIPUMEHUMOCTb U JIOCTOBEPHOCTb MH(pOpPMAIIUH, MOITYYEHHON B XO0j1€
MCCJIeIOBAHMS (OKCTIEPUMEHTA);

1.2.6 CaMOCTOSITENIbHO ~ (pOpMynUpOBaTh OO0OOIIEHHS M BBIBOJBI 10  pe3yjbTaTaMm

IMPOBEACHHOT'O Ha6.]'IIO)IeHI/I${, OImbITa, HCCICAOBAaHHA, BJIAJCTh HWHCTPYMCHTaAMHU
OLCHKU JOCTOBCPHOCTH MMOJTYYCHHBIX BBIBOIOB U O606H.I€HI/II>'I;

1.2.7 MPOrHO3UPOBATh BO3MOXKHOE JajbHelIlee pa3BUTHE MPOLECCOB, COOBITUA U HX
NOCJIEACTBHSI B aHAJIOTUYHBIX WM CXOJHBIX CUTYallUsIX, BBIABUTATh MPEATION0KEHUS
00 MX pa3BUTUU B HOBBIX YCIOBHSAX M KOHTEKCTAX;

1.3 Paboma c ungpopmavueii:

131 MPUMEHSATH Pa3JIMYHbIE METOJIbI, HHCTPYMEHTBI U 3aIlpOChl MPU TMOMCKE U OTOOpe
UHGOpPMALUM WM JAaHHBIX W3 HCTOYHHKOB C YYETOM IHPEIJIOKEHHOM YyueOHOH
3aJ]au M 33JJAHHBIX KPUTEPUEB;

1.3.2 BBIOMPAThH, AHATTM3UPOBATh, CHCTEMATH3UPOBATh U HHTEPIIPETUPOBATH HHPOPMAITHIO




pa3IMYHbIX BUJOB U (hOPM Mpe/ICTaBICHHUS,

1.33 HAXOJIUTh CXOJIHBIE APTYMEHTHI (ITOATBEPKIAIOIINE UK OIPOBEPraroIinue OJHY U Ty
e UJIe10, BEPCHIO) B Pa3JIMUHBIX MH(OOPMAIIMOHHBIX HCTOYHHUKAX;

134 CaMOCTOSITENIbHO BBIOMpATh ONTUMANIbHYIO (hOpMy IpencTaBieHHUss UHOOpMAMH U
WITIOCTPUPOBATh pelIaeMble 3aJaud HECIOXKHBIMM CXEMaMH, JuarpamMMaMu, WHOU
rpadukoii 1 UX KOMOMHAIMSIMH,

135 OIICHWBAaTh  HAACKHOCTh  HMHPOPMALMM TO  KPUTEPHUSIM,  NPEITIOKCHHBIM
ne1arornyeckiuM pabOTHUKOM I ¢(hOPMYITHMPOBAHHBIM CAMOCTOSITENILHO;

1.3.6 3(PEKTUBHO 3alIOMUHATH ¥ CHCTEMATHU3UPOBATh HH(HOPMAITUIO

2 KommyHukatusubie YY /I

2.1 Obwenue

2.1.1 BOCIIPUHUMATh U (POPMYyIUPOBATh CYKACHUS, BhIpaKaTb SMOLIMU B COOTBETCTBHUHM C
HEJISIMU M YCTIOBUSIMU OOIIIECHMS,

2.1.2 BbIpaxaTh ce0s (CBOIO TOUKY 3pEHUS) B YCTHBIX M MHCbMEHHBIX TEKCTaX;

2.1.3 pacro3HaBaTh HEBEpOATbHBIE CPENICTBA OOLICHHS, IIOHUMATh 3HAUYECHHE COIMAIBHBIX
3HAKOB, 3HaTh U Paclo3HaBaTh MPEINOCHUIKA KOH(IMKTHBIX CUTYyallUd U CMAr4aTh
KOH(JIMKTBI, BECTH IEPETOBOPHI;

2.14 [OHUMaTb HAMEpEeHHsl JAPYruX, MpOSABIATh YBKUTEIBHOE OTHOLIEHHE K
cO0ECEeTHIKY U B KOPPEKTHOM (hopme PopMyTupoBaTh CBOM BO3PAKEHUS;

2.15 B XOJIe [Uayiora u (W) AUCKYCCHUU 3aJaBaTh BOIIPOCHI MO CYIIECTBY 0OCYKIaeMOi
TEMBl W BBICKAa3bIBaTh WJCH, HAICJICHHBIE Ha pEIICHUE 33/Ja4i W TOJJIEpKAHHE
OJ1aro)enarenbHOCTH OOIICHHUS,

2.16 COIIOCTaBJISITh CBOM CYXICHHS C CYXICHUSMH JAPYrUX YYaCTHHUKOB JHajiora,
0oOHapy>KUBaTh pa3IMyKMe U CXOJICTBO NO3ULIUH;

2.1.7 nyOoJIMYHO TPEACTaBIATh PE3YNbTaThl BBINOJHEHHOIO OIBITAa (IKCIEPUMEHTA,
WCCJICIOBAHMS, IPOEKTA);

2.1.8 CaMOCTOSITENIbHO BBIOMpaTh (hopMaT BBICTYIUIEHHUS C YYETOM 3a/lay Mpe3eHTaluu U
0COOEHHOCTEH ayIWTOpUM W B COOTBETCTBUM C HHM COCTaBISTh YCTHBIE W
NUCbMEHHBIE TEKCThI C UCIOJIb30BAHUEM WIUTIOCTPATUBHBIX MaTepHaJIOB;

2.2 Cosemecmnasn deamenpHoCcHb

221 IOHUMAaTh U MCIIOJIb30BaTh NMPEUMYILECTBA KOMaHIHOW U MHIUBUAYaJIbHON pabOThI
IIPU PELICHUH KOHKPETHOM Mpo0sieMbl, 000CHOBBIBATh HEOOXOIUMOCTh IPUMEHEHUS
IpynnoBbIX (GopM B3auMOJICHCTBHS IPU PELICHUH NTOCTABJICHHOH 3a/1a4H;

2.2.2 NPUHUMATH 11€JTb COBMECTHOM JEATEIIbHOCTH, KOJUIEKTUBHO CTPOUTD JIEHCTBUS I10 €€
JOCTIDKEHUIO: paclpeiessiTh pOJM, J0TOBapuBaThcs, OOCYXJIaTh MpoLecc U
pe3ynbTaT COBMECTHOM pabOTHI;

2.2.3 yMeTh 0000IaTh MHEHUSI HECKOJIBKUX JIIOJIEH, MPOSBIATh TOTOBHOCTh PYKOBOJIUTH,
BBITTOJIHSATH TIOPYYEHUS, TOTIHHSTHCS;

2.2.4 IUTAHUPOBATh OPraHU3AIMI0 COBMECTHOM pabOTHI, ONPENeNATh CBOIO POJIb (C yUETOM
IPEOYTEHU U BO3MOXHOCTEH BCEX YYaCTHHUKOB B3aUMOJICUCTBHUS), paclpeaesiTh
3aJaud MEXJy 4WIEHAaMH KOMAaH[bl, y4acTBOBaTb B TPYNIOBHIX (opmax pabOThI
(06cyxenns, 0OMEeH MHEHHUSIMH, '"MO3TOBbI€ IITYPMBI'" U UHBIE);

2.2.5 BBITTOJIHATH CBOIO YacTh pabOTHI, TOCTUTATh KAYECTBEHHOTO Pe3ybTaTa Mo CBOEMY
HaNpaBJICHUIO U KOOPAMHUPOBATH CBOM JICHCTBHSI C IPYTMMHU YJICHAMU KOMAaH/IbI;

2.2.6 OIICHMBAaTh KA4eCTBO CBOETO BKJIaJa B OOMMA TPOAYKT IO KPUTEPHUSIM,
CaMOCTOSITENIEHO C(OPMYITUPOBAHHBIM YYACTHUKAMHU B3aUMOJCHCTBHUS;

2.2.7 CpaBHUBATb PE3YJIbTaThl C UCXOJHOW 3a/auell M BKJIAJ KaKIOro WieHa KOMaHIbl B
JOCTIDKEHUE PE3yNbTaToOB, pasfensaTh chepy OTBETCTBEHHOCTH U MPOSBIATH
TOTOBHOCTb K IIPEJOCTABJICHUIO OTYETA Mepe]l TPYIIOH.

3 PeryasituBabie YVY/I




3.1 Camoopzanuzayusn

3.1.1 BBISIBJISITH IPOOJIEMBI JJIs1 PELIEHUS B )KU3HEHHBIX U YUYEOHBIX CUTYALUSIX;

3.1.2 OpPUEHTHPOBATHCSI B PA3jIMYHBIX NOJAXOJAaX MPUHATUS pelleHUil (MHAWBUAYaJIbHOE,
NPUHATHE PEIICHHS B TPYIIE, IPUHATHE PEIICHUH PO );

3.1.3 CaMOCTOSITEIIbHO COCTAaBJISATh AJITOPUTM PELISHUs 3aa9u (UM €ro YacTh), BRIOUPATh
croco0 pemeHust yueOHOH 3ajaun ¢ y4eTOM UMEIOIIUXCS PECYpCOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBaTh Npe/ijaraeMble BAPHAHTHI PELICHUH;

3.14 COCTaBJIATH IUIAH JAEUCTBUM (IUIaH peanu3aluy HAMEUEHHOIO aJrOpUTMa PELICHMUS),
KOPPEKTUPOBATh MPEATIOKEHHBIH aITOPUTM € Y4ETOM IOJIY4YEHHUs1 HOBBIX 3HaHUI 00
U3y4aeMOM O0BEKTE;

3.1.5 JienaTh BEIOOP M OpaTh OTBETCTBEHHOCThH 3a PEIIICHHCE,

3.2 Camoxonmpone

3.2.1 BJIAJICTh CIOCOOAMHU CAMOKOHTPOJISI, CAMOMOTHBAIIMH U pe(IIeKCHH;

3.2.2 JlaBaTh aIeKBATHYIO OLICHKY CUTYallUU U MpeasaraTh IUIaH €€ U3MEHEHMs,

3.2.3 YYUTHIBATh KOHTEKCT M MPEIBUACTh TPYJHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IPH
pemieHMH  y4eOHOM  3adauyd, aJanTUpPOBaTh  PEUIEHHE K  MEHSIOUIMMCS
00CTOSATCILCTBAM;

3.2.4 OOBSCHATh MPHUYMHBI JOCTHKEHUS (HEAOCTHIKEHHsSI) PE3yNbTAaTOB MAESITENbHOCTH,
JaBaTh OLEHKY NPUOOPETEHHOMY OIBITY, YMEThb HAXOAWUTh IIO3UTHBHOE B
IPOM30LIEIIIeH CUTYalUH;

3.25 BHOCHUTh KOPPEKTHBBI B JICATCIBHOCTH HAa OCHOBE HOBBIX OOCTOSITCIIBCTB,
U3MEHMBIIUXCS CUTYalluH, YCTAHOBJIEHHBIX OIIMOOK, BO3HUKIIUX TPYIHOCTEH;

3.2.6 OILICHMBATh COOTBETCTBUE PE3YyJIbTaTa LEIH U YCIOBUSIM;

3.3 IMOYUOHAILHBIIL UHMENTIEKN, NPEONO1a2AIOWUTL CPHOPMUPOSAHHOCHIb

3.3.1 pas3nyaTh, Ha3bIBAaTh U YIPABIATh COOCTBEHHBIMH SMOLIUSMHU M SMOLUSIMH JPYTHUX;

3.3.2 BBISIBJISITh M @HAIM3UPOBATh IPUYUHBI YMOLINH;

3.3.3 CTaBUTh ce0sl Ha MECTO JPYroro 4YejgoBeKa, NMOHMMAaTh MOTHBBI M HaMepeHHUs
ApYyroro,

3.3.4 PEryanpoBaTh Coco0 BhIPasKEHUs SMOLIUH;

3.4 Ilpunamue ceva u opyzux nrooeii

34.1 OCO3HAHHO OTHOCHUTBCS K IPYTOMY YEJIOBEKY, €0 MHEHUIO;

3.4.2 IPU3HABaTh CBOE MPABO Ha OMIMOKY M TaKOe K€ MPaBo Jpyroro;

3.4.3 NPUHUMATD ce0sl U IPYTUX, HE OCYXK/as;

3.4.4 OTKPBITOCTb ce0e U IPYTuM;

3.4.5 OCO3HaBaTh HEBO3MOKHOCTh KOHTPOJIMPOBATH BCE BOKPYT

3.3.1IPEAMETHBIE PE3YJIbTATHI

K xoHmy oOyuenuss B 7 kJjacce OOyYaromMiCs TMOJYYUT CIICAYIOIINE
peIMEeTHBIC Pe3yIbTaThI:

Pacno3naBaTh U3ydeHHbIE TE€OMETPUYECKHE (QUTYpbI, OMpeneisTh HX
B3aMIMHOE paCIOJIOKEHUE, H300pakKaTh TE€OMETpUYECKHe (UTYpPHI, BBIOJIHATD
YepTeKM IO YCIOBHUIO 3a1aud. V3MepsTh JIMHEWHbIE U YIJIOBBIE BEJIMYHUHBI.
Pemars 3a1aun Ha BBIYUCIICHUE JUIMH OTPE3KOB U BEJIMYKH YTJIOB.



Jlenath TpyOyr0 OIIEHKY JIMHEWHBIX W YIJIOBBIX BEJIMYUH TPEIMETOB B
peaNbHOM >KM3HU, Pa3MEPOB MPHUPOIAHBIX OOBEKTOB. Paznmuarh pasMepsl ATHX
00BEKTOB IO TIOPSIKY BETUIHHBI.

CTpouTh 4yepTek U K TEOMETPUYECKUM 3a/1a4aM.

[lonp30BaThCAd TMpPU3HAKAMHU PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BAThH
MPU3HAKK U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUU 3a/1a4.

[IpoBOINUTE JTOTHYECKUE PACCYXKICHUS C MCIIOIB30BAHHUEM I€OMETPHUYECKUX
TEOPEM.

[Tonp30BaThCAd TMpPU3HAKAMU PABEHCTBA MPAMOYTOJIBHBIX TPEYTOJIbHUKOB,
CBOWCTBOM  MEIWaHbl, MNPOBEAEHHOM K  THUIOTEHY3€  MOPSIMOYIOJIBHOIO
TPEYTrOJIbHUKA, B PEIICHUN T€OMETPUYECKUX 3a]1a4.

OnpenensiTe NapamieIbHOCTh IPSIMBIX C TTIOMOIIBIO YTJIOB, KOTOpPhIE 00pazyeT
¢ HUMU cekymas. OnpeaensaTe NapayieIbHOCTh NPSIMBIX C TOMOIIBIO PABEHCTBA
PACCTOSTHUM OT TOUEK OAHOM MPSAMOU A0 TOUEK APYTrOU MPSIMOM.

Pemiats 3a1a4un Ha KiieTyaTon Oymare.

[IpoBOANTH BBIYMCIICHUSI M HAXOJUTh YHUCJIOBbIE U OYKBEHHBIC 3HAYCHMS
VIJIOB B TEOMETPUYECKHMX 3aJa4yax C HCHOJb30BAHHEM CYMMBI  YTJIOB
TPEYTrOJIbHUKOB W MHOTOYTOJBHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX MpHU
IIEPECEYEHNH [BYX IApaJUICIbHBIX IMPSAMBIX CeKyuleh. Pemare mpakTtuueckue
3a7]a4M Ha HAXOXKJICHUE YIJIOB.

Brnagete mNOHSATHEM TE€OMETPUYECKOTO MECTA TOYEK. YMETh ONPEACIATH
OMCCEeKTPUCY yIJla U CEPEIUHHBIN MEPICHIUKYIISP K OTPE3KY KaK reOMETPUUECKHE
MECTa TOYEK.

@opMynUpPOBaTh ONPEAECICHUS OKPYKHOCTHM M Kpyra, XOpAbl U JHAMETpa
OKPYXKHOCTH, TIOJIb30BAThCSI UX CBOMCTBAMU. Y METh MMPUMEHATH 3TH CBOMCTBA IMPHU
pEILICHUY 3a7ay.

Brnagere moHATHEM ONMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXHOCTH, YMETH
HaxoauTh €€ 1meHtp. [lomp3oBaThes (akTaMu O TOM, YTO OHCCEKTPHUCHI YTJIOB
TPEYroJIbHUKA IIEPECEKAIOTCS B OJHOM TOYKE, MU O TOM, YTO CEPEAUHHBIC
MEePIEHAUKYJISPbI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCSA B OJTHOM TOUKE.

Brnagets noHsATHEM KacaTelnbHOM K OKPYKHOCTH, I10JIB30BATHCS TEOPEMOU O
MEPIIEHAUKYJISIPHOCTH KacaTeIbHOM U paanuyca, MPOBEAEHHOTO K TOUYKE KaCaHHUs.

[Tonp30BaThCA MPOCTEUIIMMU T'€OMETPUYECKUMH HEPABEHCTBAMM, IIOHUMATh
UX IIPAKTUYECKUN CMBICI.

[IpoBOANTH OCHOBHBIE T€OMETPUUECKUE TTOCTPOCHHUS C MOMOIIBIO LIUPKYJIS U
JTIAHEWKH.

K xoHiy oOyuenus B 8 kjacce OOyYarONIMIICS TOJYYHT CIICTYIOIIHE
MPEIMETHBIE PE3YJIbTATHI:



Pacno3HaBaTh OCHOBHBIE BHJbl UYETHIPEXYTOJIBHUKOB, UX JJIEMEHTHI,
M0JIb30BATHCS UX CBOMCTBAMU NPH PEIIEHUH F'€OMETPHUECKUX 3a1a4.

[IpuMeHATh CBOMCTBA TOYKHM IEPECEUCHHS MEIUaH TpEeyrojibHUKa (LIEHTpa
Macc) B peIlICHUH 3a/1ay.

Bianetp moHsATHEM CpeHEN JIMHUM TPEYTOJbHUKA W Tpaneluuu, NIPUMEHATH
X CBOMCTBA NPHU pELICHWH reoMeTpuyeckux 3anad. [lomp3oBaTbest Teopemon
dajieca U TEOPEMOW O IPOMOPLMOHATBHBIX OTPE3KAX, IPUMEHATh UX JIJIS1 PEILICHHUS
MPAKTUYECKUX 33/1a4.

[IpuMeHsTh NMpU3HAKK MOJ00US TPEYTOIBLHUKOB B PEIICHUH T€OMETPUUECKUX
3a1ay.

[Tonb3oBaTecs Teopemoi Iludaropa ans pemieHUsT TE€OMETPUUYECKUX U
npakTUYeckux 3aaad. CTpOUTh MaTEMaTUYECKYI0 MOJEIb B MPAKTHYECKHX
3a/1a4ax, CaMOCTOSITENbHO JeNaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIIUE JUTUHBI.

Brnanerp NOHATUAMM CHHYyCa, KOCHHYCa M TaHI€HCAa OCTpPOro yria
IPSIMOYTOJIBHOTO TPEYroiabHUKA. [101630BaThCsl 3TUMH MOHSATHIMU ISl PELICHUS
MPaKTUYECKUX 3a]1a4.

Boruncnars (paziuyHbIMU CIOCOOAMM) TUIONIAAb TPEYTOJIbHUKA U ILIOIIAIN
MHOTOYTOJBHBIX  Guryp (MONB3ysCh, TIE HEOOXOJUMO, KAIbKYJIATOPOM).
[IpuMEHSATh MOTYyYEHHbIE YMEHHUS B TPAKTUUECKUX 33/1a4ax.

Brnanets NOHATHSAMU BIHMCAHHOTO W LEHTPAJIBHOIO yIria, HCHOJIb30BaTh
TEOPEMBI O BIMCAHHBIX yriaX, YIiiaxX MEXAy XOpAaMH (CEKYyIIMMH) U YIJIe MEXIY
KacaTeJIbHOM U XOPJIOU MPU PEIIEHUHA T€OMETPUYECKUX 3a/1a4.

Braserb MOHATHEM ONHUCAHHOTO YETHIPEXYTOJIbHUKA, TPUMEHSTh CBOICTBA
OMMCAHHOTO YEThIPEXYTOJIbHUKA MPU PEUICHUH 3a]a4.

[IpuMeHATh TONyYEHHbIC 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTU4YECKHUE
MOJIEIIN JIJIS 3a/1a4 PeabHOW JKU3HU U MPOBOJUTH COOTBETCTBYIOLIME BBIYMCICHUS
C TNPUMEHEHUEM TMOJ00Us W TPUTOHOMETPUU (TIOJB3YSCh, TAE HEOOXOAMMO,
KQJIBKYJISITOPOM).

K xoHmy oOyuenuss B 9 kJjacce oOydYaromuiicsi TMOJYYUT CIICAYIOIINE
NpPEeIMETHbBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpUYECKUE (YHKIIMM OCTPBIX YIJOB, HAXOIUTh C UX
MOMOIIBI0 PA3IMYHbIE SJIEMEHTHl MPAMOYIOJBHOTO TPEYroJIbHUKA («pelieHue
MPSIMOYTOJIHBIX TPEYTOJIBHUKOBY ). HaxoauTh (¢ MOMOIIBIO0 KATbKYJIATOPA) AJIMHBI
Y YTJIbI JU1sl HETAOJUYHBIX 3HAYEHUH.

[Tonb3oBaThcs GopMysiaMu NPUBEACHHUS U OCHOBHBIM TPUTOHOMETPHUUECKUM
TOXKJIECTBOM JIJII HAXOXJIEHHSI COOTHOLIEHUM MEXAY TPUTOHOMETPUUYECKUMU
BEJIMYMHAMM.



Hcnonb30BaTh TEOPEMBI CHHYCOB U KOCHUHYCOB ISl HAXOKICHUST PA3JIMYHBIX
AJIEMEHTOB TPEYTrOJIbHUKA («pEUIEHUE TPEYroJbHUKOBY»), MPUMEHITh HUX MpHU
PEIICHUU TEOMETPUUECKHUX 3a]1a4.

Brnanerp moHSATHSAMH — NpeoOpa3oBaHHMS  IMOJO00MS, COOTBETCTBEHHBIX
AJIEMEHTOB MOJ00HBIX puryp. ITonp30BaThCS CBOMCTBAMHM MO100MS MMPOU3BOJIBHBIX
buryp, yMmMeTh BBIUHCIATH JUIMHBI W HAXOAUTh YIJBI y TMOAOOHBIX (GUTYP.
[IpumeHsaTh CBOWCTBAa TOMOOMS B MPAKTHYECKUX 3agadax. YMETh NPHUBOIUTH
MIpUMeEpPHI TOI00HBIX (PUTYP B OKPYKAIOIIEM MHUPE.

[Tonb30BaThCA TEOPEMAMU O TTPOU3BEICHUN OTPE3KOB XOP, O MPOU3BEACHUU
OTPE3KOB CEKYLIUX, O KBaJIpaTe KacaTeJIbHOM.

[Tonb30BaThCA BEKTOPAMH, MOHMMATh MX TE€OMETPUYECKUA M (PU3HUYECKUIA
CMBICJI, TPUMEHATh WX B PEIICHUU TEOMETPUYECKUX M (HU3NYECKUX 3ajad.
[IpuMeHATh CKalsIpHOE MPOU3BEICHUE BEKTOPOB ISl HAXO0XKACHUS JUIMH U YTJIOB.

[Tonp30BaTbCd METOAOM KOOpPJAHMHAT HA IUIOCKOCTH, MPUMEHSTH €r0 B
PEILICHUU TEOMETPUUECKUX U MPAKTUYECKUX 3a]1a4.

Brnagete MOHATHUAMM TPAaBWIBHOIO MHOTOYTOJIBHHKA, JJIMHBI OKPYKHOCTH,
JUIMHBI AYTH OKPYKHOCTH M PAJAWAHHOM MEPHI YIJIA, YMETh BBIYUCIATH IUIOIA b
Kpyra u ero yacreu. [ [puMeHsTh noryyeHHbIE YMEHHUS B PAKTUYECKUX 3aa4ax.

Haxonuth ocu (WM TEHTPHI) CUMMETpUH (UTYp, TPUMEHSTH JIBHKCHHUS
IJIOCKOCTH B MPOCTEUIINX CITydasiX.

[IpUMEHATH MOTYyYEHHBIC 3HAHHUS HA MPAKTUKE — CTPOUTh MATEMATHUYECKHE
MOJIEIIH IS 33724 PEAIbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIUUCIICHUS
C TPUMEHEHHEM TOJ00Ms M TPUTOHOMETPUYECKUX (PYHKIUN (TIOJB3YACh, Te
HEO0OXO0IMMO, KAJIbKYJISITOPOM).



4. TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM uudposbie
Ne i/ P Konrpoubnble IIpakTHyeckue (1ubp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
[Ipocreiiue reoMmerpuueckue GUrypsl u
1 I/D](;) cBorictBa. M3me epHHe reOMi I/I}‘IIIZECKI/IX 14 bubmmorexa [JOK
' P P https://m.edsoo.ru/7f415e2e
BEJIMYUH
bubmuorexa [JOK
2 Tpeyrobitir 22 1 https://m.edsoo.ru/7f415e2e
3 [TapannensHble IpsIMBIE, CYyMMa YIJI0B 14 1 bubnnoreka [JOK
TpEeyroJbHUKA https://m.edsoo.ru/7f415e2e
4 OxkpyxHOCTb U KpyT. ['eomerpruueckue 14 1 bubnuorexa [JOK
IIOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubnuoteka [JOK
IT 4 1
> OBTOpeHHE, 06obueHHe sHaHil https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'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

KoJunyecTBO 4acoB JIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
N bu6mmoreka [IOK
1 q 12 1
CTRIPEXYTOIbHHIH https://m.edsoo.ru/7f417e18
Teopema dasneca u Teopema o
2 MIPOMOPIIMOHAIBHBIX OTPE3KaX, MOJO0OHbIE 15 1 bubmmorexa [JOK
poTopH P - 1A https://m.edsoo.ru/7f417e18
TPEYrOJIbHUKHU
[Inomans. Haxoxaenue miomanei
3 Tpe IHOJ?BHI/IKOB u ildHOFO OJE)IHI[LIX ¢bur 14 1 bubmorexa HOK
peyr yr P https://m.edsoo.ru/7f417e18
[Tnomanu nonobHbIX puryp
4 Teopema [Iudaropa n Havana 10 1 bubmmoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpykHOCTU. Brincannsie n
5 ONMCAHHBIE YEThIPEX YT OJIbHUKH. 13 1 bubnnoreka [JOK
Kacarenbnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEH
. bubnuotexa [JOK
IT 4 1
6 OBTOpeHHE, 060bueHHe SHanHil https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM uu@ppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 Tpuronomerpusi. Teopembl KOCHHYCOB U 16 1 bubnmnoreka HOK
CHUHYCOB. PenieHue TpeyrojibHUKOB 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 SITOpHL https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPIMHATHI Ha TIOCKOCTH 9 1 bubmorexa OK
p P https://m.edsoo.ru/7f41al2c
[IpaBwiIbHBIE MHOTOYTOJIBHHUKH. [[THa
5 05 HOCTH U TIO y; b Kpyra g 8 bubmmorexa [IOK
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
OBIEE 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

5.

KOJUD®UKATOPHI ITPOBEPSIEMBIX TPEBOBAHUI

K

PE3YJbBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJILHOU
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

K

5.1. KOJAUPUKATOP IMPOBEPSAEMBbIX TPEBOBAHUM
METAIIPEAMETHBIM PE3YJIBTATAM OCBOEHHUSA OOII OO0
Kon [TpoBepsiembie TpeOOBaHUS K METANPEAMETHBIM pe3yiabTataM ocBoeHust OOIT OO0
IIPOBEPSIEMOIO
TpeOOBaHMS
1 ITo3znaBartesibHbIe Y'Y ]|
1.1 Ba3oBble Jiornyeckue aeicreus
111 BbIsBISATE M XapakTepHU30BaTh CYHIIECTBEHHbIE IPU3HAKU O0OBEKTOB (SIBJIECHUI)
1.12 YcTaHaBIMBAaTh CYIECTBEHHBIN MPU3HAK KJIACCU(PUKALIUN, OCHOBAHUS JIJIs
00001IeHNs 1 CPABHEHUS!, KPUTEPUH TIPOBOANMOTO aHAIIN32
1.13 C ydeToMm MpeanoKeHHOH 3a/1a4u BBISBIATH 3aKOHOMEPHOCTH U TPOTUBOPEUHS B
paccMaTpuBaeMbIX (paKTax, JAaHHBIX M HAOIIOJCHUSAX; TIpeIIaraTb KpUTSPHH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEH M MPOTUBOPEUNA; BBISIBIATH JeUIIUT HHPOPMALIHH,
JIAHHBIX, HEOOXOAMMBIX JJIsI IOCTABJICHHOM 3a1a4u
1.14 BbIsBISTE NPUYMHHO-CIIEICTBEHHBIE CBSA3H NIPU U3YUEHUU SIBJICHUN U IPOIIECCOB
1.15 JlenaTh BBIBOJBI C UCTIOJIB30BAHUEM JICTYKTUBHBIX U UHIYKTHUBHBIX
YMO3aKJIIOUEeHNUH, YMO3aKJIIOUEHUH 10 aHAJIOTUH, (OPMYJIMPOBATH TMIIOTE3HI O
B3aMMOCBS35IX
1.1.6 CamocTosiTeTbHO BRIOUpATh CIIOCO0 pelleHus ydeOHOU 3a/1auu (CpaBHUBATD
HECKOJIbKO BApPMAHTOB PELICHMs, BRIOUpATh Hanbosee MOAXOAALINNA C y4eTOM
CaMOCTOSITEJIbHO BBIJICJIEHHBIX KPUTEPUEB)
1.2 ba3oBble ncciienoBaTeIbCcKHe AeHCTBHSA
1.2.1 [TpoBOAUTH 110 CAMOCTOSATEIBHO COCTABIIEHHOMY IUIaHY ONBIT, HECIIOXKHBIN
HKCIEPUMEHT, HEOOJIBIIIOE UCCIIEIOBAHHUE IO YCTAHOBIECHUIO OCOOEHHOCTEH 00bEKTa
W3YYEHUs, IPUUMHHO-CJIE/ICTBEHHBIX CBSA3EH U 3aBUCHMOCTEH 0OBEKTOB MEXKY
coboit
1.2.2 OueHuBaTh Ha MPUMEHUMOCTH M IOCTOBEPHOCTh MH(POPMAIUIO, TIOTYYEHHYIO B X0/1€
UCclieIoBaHMs (IKCIIEPUMEHTA)
1.2.3 CamocTtosaTenbHO (HOpMyITHpPOBaTh 000OIIEHUS U BBIBOJBI IO pE3yJIbTaTaM
MPOBEJICHHOTO HAOJIOICHUS, OTIBITA, UCCIICIOBAHMSI, BIAJAECTh HHCTPYMEHTaAMH
OIICHKH JIOCTOBEPHOCTH MOJYYEHHBIX BBIBOJIOB U 000011IeHUI
1.2.4 [Tporuo3upoBaTh BO3MOXKHOE JaJIbHENIIIee pa3BUTHE MTPOLIECCOB, COOBITHH U UX
MOCIIEACTBYSI B @aHAJIOTUYHBIX WJIM CXOJIHBIX CUTYAIUSIX, BELABUTATh TPEIOI0KEHUS
00 UX pa3BUTHS B HOBBIX YCJIOBUAX M KOHTEKCTAxX
1.25 Hcnonb30BaTh BONMPOCH KaK UCCIEN0BATENbCKIUI HHCTPYMEHT MTO3HAHUS;
dbopMynupoBaTh BONPOCHL, (PUKCUPYIOIINE PA3PhIB MEXY peaTbHbIM U
JKeJaTeTbHBIM COCTOSIHUEM CUTYallMH, 00BEKTa, CAMOCTOATEIHLHO YCTaHABINBATh
HMCKOMOE U JaHHOE; POPMYJIUPOBATH TUIIOTE3Y 00 HICTUHHOCTH COOCTBEHHBIX
CYKICHUM U CYKIEHUH IpYruX, apryMEHTUPOBATh CBOKO MO3MUIINI0, MHEHHE
1.3 Pa6ora ¢ undopmanmeii
1.31 [TpuMeHSTH pa3nuyHbIe METO/Ibl, HHCTPYMEHTHI U 3aIPOCHI IIPH MOKCKE U 0TOOpE
nH($OpMallMU WIK JaHHBIX U3 UCTOYHUKOB C YYETOM MPEI0KEHHON yueOHOM
3a/1a4¥ U 3aJIaHHBIX KPUTEPUEB
1.3.2 Br16uparh, aHATM3UPOBATh, CHCTEMATH3UPOBATh M HHTEPIIPETUPOBATH MH(DOPMAITHIO




pa3IMYHbIX BUJOB U (POPM MpecTaBICHUS; HAXOAUTh CXOAHbIE apTyMEHTHI
(moATBEpKAAIOIINE WM OIPOBEPraroLIUe OAHY U TY K€ UJEI0, BEPCUIO) B
pa3anuHbIX HHGOPMAITMOHHBIX HCTOYHUKAX

1.3.3

CamocTosATeNnbHO BBIOMPATh ONTUMAIBHYIO (hOpMY MpeaCcTaBIeHHs HH(GOPMAIUU U
WUTIOCTPUPOBATh PEIIaeMbIe 331a41 HECTIOKHBIMU CXEMaMH, IuarpaMMaMu, HHON
rpaduKoii 1 UX KOMOMHAIMSIMH
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OneHuBaTh HaJICKHOCTh HHPOPMALIUY 110 KPUTEPUSM, ITPETI0KEHHBIM
ne1arornyeckiuM pabOTHUKOM MM C(HOPMYTHUPOBAHHBIM CAMOCTOSITEIIEHO

1.3.5

O} dexTuBHO 3aIOMUHATH M CUCTEMATH3UPOBATh HH(HOPMAIUIO

KommyHukatusubie YY /I

2.1

Oo0menue

2.1.1

BBIpa)KaTb cebs (CBOIO TOYKY 3p€HI/I$I) B YCTHBIX U TMCbMCHHBIX TCKCTAX

2.1.2

B xone nuanora u (wiam) IUCKYCCHU 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX1aeMOn
TEMBI U BBICKA3bIBaTh UJIEH, HAIIEJICHHBIC HA PEIICHHUE 3a/1a4H U MOAJEPKaHUE
0J1aroenaTeabHOCTH OOIIEHUS; COIIOCTABIATh CBOU CYKICHUS C CYKICHUSIMU
JIPYTUX YYaCTHHKOB JMaiora, 0OHapy»XKUBaTh pa3Inyie U CXOJCTBO MO3UIUN

2.1.3

[TyGim9HO MpeACTaBIATh PE3YIbTAThl BBITOJTHEHHOTO ONBbITA (IKCIIEPUMEHTA,
UCCIIEIOBaHMsL, IPOEKTA); CAMOCTOSTENIbHO BEIOUPATh (POPMAT BBICTYIUICHUS C
Y4ETOM 33/1a4 NMPE3CHTAUN 1 OCOOCHHOCTEH ayTMTOPHH U B COOTBETCTBUU C HUM
COCTaBJIATh YCTHBIE U IUCbMEHHBIE TEKCTBI C UCIIOIb30BAHUEM WIUIFOCTPATUBHBIX
MaTepHaJIOB

2.14

Bocnpuaumats 1 GopMyIupoBaTh CyKAE€HUS, BbIPaXKaTh YMOLUU B COOTBETCTBUU C
LEJSIMU U YCIIOBUSIMU OOILIEHHUS; paclio3HaBaTh HeBepOaIbHbIE CPEICTBA OOIICHMUS,
MOHMMATh 3HAYEHUE COLMAJIBHBIX 3HAKOB, 3HATh U PAaCIO3HABaTh MPEANIOCHUIKH
KOH(IMKTHBIX CUTYyallMi U cMAr4aTh KOH(QINKTHL, BECTH IIEPErOBOPHI, TIOHUMATh
HaMepeHUs JAPYTUX, IPOSIBIIATh YBAXKUTEIbHOE OTHOILIEHHE K COOECETHUKY U B
KOPPEKTHOI Gopme popMyInpoBaTh CBOU BO3PAKEHHUSI

2.2

CoBmecTHan ACATECJIbHOCTD

2.2.1

[TonnMaTh 1 UCHOIB30BATh MPEUMYILIECTBA KOMaH/IHON U UHIMBUyaIbHOU pabOThI
IPU PELICHNH KOHKPETHOH Mpo0OiieMbl, 000CHOBBIBAaTh HEOOXOAUMOCTh IPUMEHEHUS
IPYHHOBBIX (POPM B3aUMOJENUCTBUS IPU PEIICHNHU TIOCTABJICHHON 3aJauH;
IIPUHUMATBH L[E€]Ib COBMECTHOM AEATEIIBHOCTH, KOJUIEKTUBHO CTPOUTH ACUCTBUA 110 €€
JOCTHXKEHUIO: PacpeAessTh POJIH, JOrOBApUBAThCs, 00CYkKAATh MPOLECC U
pe3ysbTaT COBMECTHOM paboThl; yMETh 000011aTh MHEHHS HECKOJIBKUX YETIOBEK,
MIPOSIBJISITE TOTOBHOCTh PYKOBOJUTH, BBIIIOJIHATH TOPYYEHUS, TOTUNHATHCS;
IUTAHUPOBATh OPTaHNU3ALMIO0 COBMECTHOM paboThI, ONPEAEsATh CBOIO POJIb (C YUETOM
MPEOYTEHUN U BO3MOXKHOCTEHN BCEX YUaCTHUKOB B3aWMOJIEUCTBHUS), paCIIpPEesITh
3a[auu MEeXIY YWIeHaMU KOMaH/Ibl, y4aCTBOBATh B IPYIIOBBIX popMax paboThI
(o6cyxnenns, oOMeH MHEHHH, «MO3TOBBIE IITYPMbI» U UHBIE); BBIIOIHATH CBOIO
4acTh pabOTHI, TOCTUTATh KAUECTBEHHOT'O pe3yIbTaTa o0 CBOEMY HAIPABICHUIO U
KOOPJIMHHUPOBATh CBOM JACHCTBUSA C APYTMMH YJICHAMH KOMAH/Ibl; OLICHUBATh
Ka4ecTBO BKJIaJa B OOIIMIA IPOAYKT 110 KPUTEPUSAM, CAMOCTOATEIHHO
c(hopMyJIMPOBAHHBIM YYAaCTHUKAMHU B3aUMOJIEUCTBUS; CPAaBHUBATH PE3YJIbTATHI C
MCXOJIHOM 3aJa4eil ¥ BKJIaJ KaXJ0ro 4jIeHa KOMaH/bl B JOCTUKEHUE PE3YJILTATOB,
pas3znenaTh cepy OTBETCTBEHHOCTH U IMPOSIBIATH TOTOBHOCTD K MPEAOCTABICHUIO
oT4YeTa Nepes rpynmnou

PeryasituBubie YV /|

3.1

Camoopranusanusi

3.11

BoisBiaTe po0seMbl I pelieHHs B )KU3HEHHBIX U y4eOHBIX CUTYaLUsX;
CaMOCTOSITEJIbHO COCTABJISITh AJITOPUTM PEIICHUS 33a/1a4M (MIJIA €ro 4acTh), BRLIOUpATh




croco0 peneHus y4eOHOM 3aa9i ¢ y9eTOM UMEIOIIHUXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBATH IIPEUIaracMble BApUAHThI pELICHUN

3.1.2

OpueHTHPOBATHCS B Pa3IMUHBIX MOIX0aX MPUHITHS PElIeHUN (MHINBUYaIbHOE,
IPUHSITHE PELLICHUS B TPYIIIIE, IPUHATUE PELIEHUHN IPYIIION); COCTABIATh IUIaH
neicTBuil (IU1aH peaiv3alii HaMEYeHHOTO allTOPUTMa PEIICHNUs ), KOPPEKTUPOBATh
NPEIOKEHHBIN aJlTOPUTM C YYETOM IOJIY4YEHHUS] HOBBIX 3HAHUN 00 M3y4aeMOM
0o0BeKTe; AesaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE

3.2

CaMOKOHTpOJIb

3.2.1

BJ'Ia,I[eTB crocodamu CAMOKOHTPOJIsI, CAMOMOTHBAIIMU U pe(l)J'ICKCI/II/I

3.2.2

Brocurs KOPPCKTUBBI B ACATCIIbHOCTh HA OCHOBC HOBBIX O6CTO$ITGJILCTB,
HN3MCHUBIIMXCS CHTyaHHﬁ, YCTAHOBJICHHBIX OH_II/I6OK, BO3HHUKIIIHNX pr,Z[HOCTCfI

3.2.3

JlaBaTh aieKBaTHYIO OLICHKY CUTYallUH U IIpeJIaraTh IUIaH €€ N3MEHEHUS;
YUUTBIBATH KOHTEKCT U IIPEABUACTH TPYIAHOCTH, KOTOPHIE MOT'YT BOSHUKHYTH IIpU
pelieHny yueOHOM 3a1aui, a1alTHPOBATh PEIICHNUE K MEHSIOLUMCS
00CTOATENILCTBAM; OOBSACHATh IPUUMHBI TOCTUKEHUS (HEAOCTHKEHHSI) PE3yJIbTaTOB
JeSITENIbHOCTH, JaBaTh OLEHKY IPUOOPETEHHOMY OIBITY, YMETh HAXOJIUTh
MIO3UTUBHOE B IIPOU3OLICALIEH CUTYAllUU; OLICHUBATb COOTBETCTBUE PE3YJIbTATA
L[EJIU U YCIOBUAM

3.3

9OMOIHOHAJILHBIH HHTELJIEKT

3.3.1

Pasznuyarh, HAa3bIBaTh U YIPABISATH COOCTBEHHBIMU AMOLIUSAMHU U AIMOLUSIMU APYTUX;
BBISIBJIATh U aHAJTM3UPOBATH IPUYMHBI SMOIUH; CTABUTH c€0s1 HA MECTO JIPYTroro
YeN0BeKa, IOHUMATh MOTUBBI M HAMEPEHHS IPYrOro; peryJupoBarh Crocod
BBIPAKEHHS IMOIUIA

3.4

IIpunsiTHe ce0s M APYrux

34.1

Oco3HaHHO OTHOCHUTHCS K IPYrOMY Y€JIOBEKY, €r0 MHEHHIO; IPU3HABaTh CBOE IPaBO
Ha OIIMOKY U TaKoe ke MpaBo JAPYroro; IpuHUMATh ce0s U IPYTUX, HE OCYKIas;
OTKPBITOCTh c€0€ U APYTrUM; OCO3HABATh HEBO3MOXKHOCTh KOHTPOJIUPOBATh BCE

BOKPYT'

52. KOJIU®UKATOP TMPOBEPAEMBIX TPEBOBAHUH K
HPEIMETHBIM PE3YJIBTATAM OCBOEHHUA OOII OO0

7 KJIACC
Kox .
IIpoBepsiemble NpeAMeTHBIE Pe3yJbTATHI 0CBOCHHS OCHOBHOM
MPOBEPSIEMOT0 .
00pa3oBaTeJIbHOI MPOrpaMMbl OCHOBHOTI'O 0011Ier0 00pa3oBaHusA
pe3yJbTara
6 I'eomeTpus
Pacrio3naBaTh M3y4eHHBIE T€OMETpUYECKUE (UTYPBHI, OMPEAENATh UX
B3aMIMHOE pACIIOJIOKEHHE, H300pakaTb TeOoMeTpHUecKue (UTYPHI,
6.1 BBITIOJIHATh YEPTEKU 1O YCIOBHIO 3amadyd. V3MepsTh JTUHEHHBIC U
YTJIOBBIE BEJTMYUHEI. Pemiars 3a1auu Ha BEIYHUCIICHHUE JJTUH OTPE3KOB U
BEJIMYUH YTJIOB
6.2 Jlenatb rpyOyro OIEHKY JIMHEHHBIX M YTJIOBBIX BEJIMYUH MPEIMETOB B




6.3

6.4

6.5

peanpbHOM JKW3HH, pa3MEepOB TNPHUPOAHBIX OOBEKTOB. Pazmmuark
PasMEPLI 3TUX OGLGKTOB 110 NOPAAKY BCIIMYUHBI

CTpouTh 4epTex U K FT€OMETPUUECKUM 3a]a4am

ITonp3oBaThCs IMprU3HaKaMH paBCHCTBA TPCYIrOJIbHUKOB, MCIIOJIB30BATh
MIPU3HAKU U CBOMCTBA PAaBHOOEAPEHHBIX TPEYTrOJIbHUKOB MPU PEIICHUN
3a1a4

[IpoBoauTh  JIOTMUECKHE  PACCYKAECHHS  C  HMCIOJIb30BAHHEM

TCOMETPHUICCKUX TEOPEM

6.6

ITonb3oBarbes [IPU3HAKaMU paBeHCTBa IIPSAMOYTOJIBHBIX
TPEYrOJIbHUKOB, CBOMCTBOM MEJMAaHbI, NPOBEAEHHON K THUIIOTEHY3€E

IpAMOYT'OJIBHOT'O TPCYIOJIbHHUKA, B pCHICHUHU I'COMCTPUICCKUX 3a1a1

6.7

Ornpenenars napauieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOPBIE
oOpa3yer ¢ HUMH cekymias. OnpenensaTh NapaljielbHOCTh MPSMBIX C
IMOMOIIBI0 PABEHCTBA PACCTOSHUM OT TOYEK OAHOUW MPSIMOM 0 TOYEK

JIpYrou npssMoun

6.8

Pemrate 3agaun Ha KaeT4aTOM 6yMare

6.9

[IpoBOIUTH BBIUMCIEHUS W HAXOJUTh YHCIOBbIE U OyKBEHHBIE
3HAQ4YEHMS YIJIOB B TEOMETPUYECKMX 33Ja4aX C HCIOJIb30BAHUEM
CYMMBI YIJIOB TPEYTrOJIbBHUKOB U MHOI'OYIOJBHUKOB, CBOMCTB YIJIOB,
o0pa3oBaHHBIX IpPU [EPECEUEHUU JIBYX MapaJJICNIbHBIX MPSIMBIX

ceKymeﬁ. Pemrate MPAaKTUYCCKUC 3a/1aY1 HAa HAXOKIACHUC YTIIIOB

6.10

Bnagerp NOHATHEM  TIE€OMETPHUUYECKOTO MeECTa TOYEK. YMETh
onpeAensiTh OUCCEeKTPUCY YIJla M CEpEeIUHHBIA MEepIeHIUKYIsp K

OTPEC3KY KaK rCOMCTPUICCKHUEC MECTA TOYCK

6.11

6.12

@opMyJIUPOBATh OINPEIEICHUS] OKPYKHOCTH U Kpyra, XOpAbl H
JIMaMeTpa OKPYKHOCTH, TIOJb30BaThCS MX CBOMCTBaAaMHU. Y METh

MIPUMEHATH 3TU CBOMCTBA MPHU PELICHNUH 3a/1a4

Bragets moOHATHEM ONHMCAaHHOW OKOJIO TPEYTrOJIbHUKA OKPYKHOCTH,
yMeTb HaxoauTb e€¢ 1eHtp. llomp3oBarhcs (akTamMm O TOM, YTO
OMCCEKTPUCHI YIIIOB TPEYroJIbHUKA MEPECEKAOTCs B OJTHOM TOUKE, U O
TOM, YTO CEpPEAVHHBIC NEPIECHAMKYJSAPbl K CTOPOHAM TpPEYrOJbHUKA

MEePECEKAIOTCA B OJTHOM TOUKE

6.13

BJ'IaI[CTB MMOHATHUEM KacaTeabHOH K OKPYXHOCTH, II0JIb30BAaThCA

TEOpEMOM O TNEPIEHIUKYIIPHOCTH KacaTelbHOW U  pajauyca,




HpOBC,I[éHHOl"O K TOYKEC KaCaHHUsA

Ilons30BaThCs HpOCT@ﬁHIHMH rCOMCTPUYCCKUMHU HCPABCHCTBAMU,

0.14 MMOHUMATh UX MPAKTUYECKUN CMBICIT
6.15 [IpoBOAUTH OCHOBHBIE TE€OMETPUUECKHE MOCTPOEHUS C MOMOIIBIO
' LMUPKYJIS U JIMHEHKHU
8 KJIACC
Kox .
IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
NMPOBEPAEMOro .
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOTO 00111eT0 00pa30BaHUs
pe3yjabTara
6 I'eomeTpust
6.1 Pacrio3naBaTh OCHOBHBIE BUbI YETHIPEXYTOJBHUKOB, UX JJIEMEHTHI,
' MOJIb30BATHCSI UX CBOMCTBAMU IIPU PEIICHUHU T€OMETPUUECKUX 3a/1a4
. [IpuMeHATh CBOMCTBA TOYKM TMEPECEUCHMs] MEAHaH TPEYroJbHUKA
' (meHTpa mMacc) B pelieHu  3a1a4
Brnagers noHsTMEM CpeaHENH JHMHMM TPEYroJibHUKAa W Tpareuuu,
6.3 MPUMEHATh HX CBOWCTBA MpPHU PEHICHUH TEeOMETPUUECKUX 3ajad.
' [Tonp3oBarbcs Teopemoit dasieca U TeOpeMON O MPOHOPLIMOHAIBHBIX
OTpe3Kax, MPUMEHSTh UX ISl peIIEHUs MPAKTUUECKHUX 3a/1a4
6.4 [IpuMeHaTh TpHU3HAKKM TOAOOUS TPEYrOJLHUKOB B  PEIICHUH
' F€OMETPUUYECKHX 3a/1a4
[Tonb3oBatbes Teopemoit [Iudaropa s pemieHns reoOMeTpHIECKUX U
65 npakTuueckux 3amad. CTpoOUTh MaTeMaTUYecKyl0 MOJelb B
' MPaKTUYECKUX 3aJa4ax, CAMOCTOSITENbHO JENIaTh YepTEX U HAXOIUTh
COOTBETCTBYIOIIHE JITTUHBI
Brnagers moHsATHSMH CHHYCa, KOCHMHYCAa M TaHTE€HCA OCTPOTO yria
6.6 MPSIMOYTOJIBHOTO TpeyroyibHUKa. [lob30BaThCsd 3THUMHU MOHATUSIMHU
JUTSL pEIIeHUs MMPAKTUYECKUX 3a/1a4
Boeruncnsate (pa3snuYHBIME croco0aMu) IUIOMAAb TPEYroJbHUKA U
6.7 IJIOIMIAId MHOTOYTOJBHBIX (Quryp (MOJaB3ysch, TA€ HEOOXOIUMO,
' KaJIbKYJIATOpOM). [IpUMEHSTh MONy4eHHbIE YMEHHUS B MPAKTUYECKUX
3aadgax
6.8 Brnanets nOHATHAMU BOMCAHHOTO M IIEHTPAJIBHOIO YIJia, UCIOJIb30BaTh




TEOPEMBI O BIIMCAHHBIX YIJIaX, YIJIaX MEXKAY XOpAaMH (CEKyLIMMH) U
yrie MeXAy KacaTeJIbHOM M XOpPJIOM IPU PELICHUH T'€OMETPUYECKUX

3a1a4

6.9

6.10

9 KIIACC

Kox
NpoBePsSIEMOro
pe3yJbTara

6

Bnagers NOHATHEM ONMCAHHOIO YETBIPEXYTIOJIbHHUKA, IPUMEHATH
CBOMCTBA OIIMCAaHHOT'O YETHIPEXYTOJIbHUKA IIPU PELICHUH 3a1a4

IIpuMeHATH IONy4YEHHBIE 3HAHUSA HA IPAKTUKE —  CTPOUTH
MaTeMaTUYECKHEe MOJEIH Ul 3a1a4 pealbHOW JKU3HH U IPOBOIUTH
COOTBETCTBYIOLIIME BBIYUCICHHS C TPUMEHEHHEM TOJ00MS U

TPUTOHOMETPHH (IIOJIB3YSCH, I1Ie HEOOXOAUMO, KAIbKYISTOPOM)

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
o0pa3oBaTe/IbHOM NPOrPaMMbI OCHOBHOI0 00111er0 00pa3oBaHust

I'eomerpus

6.1

6.2

6.3

3HaTh TPUTOHOMETPUUECKHE (PYHKIIMH OCTPHIX YIJIOB, HAXOAUTH C UX
IIOMOLIBIO PA3JIMYHBIE DIIEMEHTHl MPSIMOYTOJIBHOIO TpPEYTrOJIbHUKA
(«pemieHne  OPSAMOYTOJBHBIX — TPEYroJbHUKOB»). Haxomuts (¢

IIOMOIIBIO KaHLKYHSITOpa) JJIMHBI U YTJIbI JJIA HeTaOJMYHBIX 3HAUYCHUH

ITonp30BaThCA Q)OpMy.]'IaMI/I IMPUBCACHUSA u OCHOBHBIM
TPUTOHOMCTPUYCCKUM TOXKACCTBOM [JIsI HAXOXICHUA COOTHOIICHUM

MCKAY TPUTOHOMETPHUICCKUMHA BCIIMUYNHAMHA

Hcnonp30BaTe TEOPEMBI CHUHYCOB M KOCHMHYCOB JJISl HAaXOXKICHUS
Pa3IUYHBIX AJIEMEHTOB TPEYrOJbHUKA («PEIIEHHE TPEyrOJbHUKOBY),

IMPUMCHATH UX ITPU PECIICHUH T'COMETPHUICCKUX 3aaa4

6.4

Brnagers monsTusMu TipeoOpa3oBaHUS MOAOOUS, COOTBETCTBEHHBIX
a7eMeHTOB MoA00HBIX (uryp. Ilomb3oBaThCs CBOMCTBAMU TOI00US
MIPOU3BOJILHBIX (DUTYP, YMETh BBIYHUCIATH JJIMHBI M HAXOJIUTH YIJIBI Y
nono6ubIX Quryp. IIpuMeHsATh CBOICTBA MOAOOMS B MPAKTHUECKUX
3ama4ax. YMeTh TPHUBOJUTH MPUMEPHI MOAOOHBIX Quryp B

OKpY’KaroIieM MHUpe

6.5

Ilonp30BaThCA TCOpCMaMu O TMPOU3BCACHUN OTPE3KOB XOpHA, O




MMPOU3BCACHUN OTPC3KOB CCKYIIHX, O KBaApaTe KacaTelIbHOMU

6.6

6.7

[lonp30BaTbcst  BEKTOpPaMM, IIOHMMAaTb HX TIEOMETPUYECKUH U
¢bu3n4YecKuil CMBIC, TPUMEHSTh MX B PEHICHUH T'€OMETPHYECKUX H
¢usnyeckux 3anay. IIpuMeHsATh CKaIspHOE NPOU3BEJCHHE BEKTOPOB

AJI1 HaXOXACHWA NJIMH U YI'JIOB

Ilonp30BaThCA MCTOAOM KOOpAWMHAT Ha IUIOCKOCTHU, HIPHUMCHATHL €ro B

PEIICHUU I'€OMETPUYCCKUX U ITPAKTHUYCCKUX 3aJa4d

6.8

6.9

6.10

BJIaILGTB IOHATUAMH IMPaBUJIbHOT'O MHOI'OYroJibHHKa, JJINHBI
OKPY’KHOCTH, MJIMHBI AYTH OKPYKHOCTU U paﬂHaHHOﬁ MCpPBI YyTJIa,
YMCETb BBIMUCIIATH IUIOMIAAb Kpyra H €10 YyacTeH. HpI/IMeHHTL

MMOJIYUYCHHBIC YMCHUA B IIPAKTHYCCKUX 3adadax

Haxoaute ocu unu HCHTPbI CUMMCTPHUHU (bnryp, IIPUMCHATDb ABUKCHUS

IIJIOCKOCTH B IIPOCTEUIINX CIIydasx

[IpuMeHsATH MONyYEeHHBbIE 3HAHUS HAa IPaKTUKE — CTPOMTH
MaTeMaTUYECKHE MOJENN IS 3aJad peajlbHOW JKU3HH U NPOBOJIUTH
COOTBETCTBYIOILIME BBIYUCIEHHUS C [PUMEHEHHEM 1oao0us U
TPUTOHOMETPUUECKUX (QYHKIUN (MONb3ysch, TIA€ HEOO0XOIUMO,

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 cMexHbIE yribl. buccekrpuca yria. Jlomanas,
MHOT'OYTOJIbHUK. [lapanienbHOCTh U NEPHEHANKYIISIPHOCTD MPSIMBIX
6.9 Cummerpuunbie  Qurypel. OCHOBHBIE CBOIICTBA OCEBOHl CHMMETPHH.
' [Ipumepsl cUMMETPUH B OKPYXKAIOIIEM MUPE
6.3 OcCHOBHbBIE TIOCTPOECHUSI C TIOMOIIBIO LUPKYJIS U JUHEHKU. TpeyrosibHUK.
' Bricora, Mmenuana, OuccekTpuca, UX CBOWCTBa
6.4 PaBHOOepeHHBII M PaBHOCTOPOHHHMH  TpeyroipHUKH. HepaBeHCTBO
' TPEeYrojJbHUKA
65 CpoiicTBa ¥ TpU3HAKKM PaBHOOEIPEHHOro TpeyroibHUKa. llpusHaku
' paBEHCTBA TPEYTOJbHUKOB
6.6 CaoilicTBa 1 NMPU3HAKU MapaIeNbHbIX NpAMbIX. CyMMa yIJIOB TPEYyTrOJIbHHKA.
' BHemHue yriel TpeyrojapHuKa
IIpssmoyronbHblii  TpeyroapHuUK. (CBOMCTBO MeIMaHbl IPSIMOYTOJIBHOTO
6.7 TpeyrojbHUKa, MpoBeNEHHOM K runorenyse. [lpu3Haku paBeHCTBa
' IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. IIpsIMOYTONIBHBIN TPEYroabHUK C YIJIOM B
30°
HepaBencrBa B reomeTpuu: HEpPaBEHCTBO TPEYroJIbHHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOW, Teopema O OounblieM yrie u Oonbliell  CcTOpoHE
TpeyrojbHuKa. [leprenuKynsp u HakJIOHHAast
6.9 ['eomerpunueckoe Mecto TOYek. buccekrpruca yrima W cepeAVHHBIN
' MEPIEHIUKYIIAP K OTPE3KY KaK FT€OMETPUYECKHE MECTA TOUEK
OxkpyXHOCTb M Kpyr, XOpAa M JUaMeTp, HUX CBoiicTBa. B3ammHoe
6.10 pacrmoyioKeHue OKpY)KHOCTH | mnpsimoit. KacarempHas u  cekymas K
OKPY>KHOCTH
6.11 OKpyXHOCTb, BIHCAHHAs B yroj. BmucaHHas W ONHCAaHHAs OKPYKHOCTHU

TPEYrOJIbHUKA




8 KVIACC

Kon IIpoBepsieMblii 3JIeMeHT coAepKAHUA

6 I'eomerpust

6.1 UYersipéxyronpauku. [lapannenorpamm, ero npu3Haku U CBOMCTBA

6.2 [IpsiMoyronabHUK, pOMO, KBaJpaT, UX MPU3HAKH U CBOKWCTBA

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

6.4 Meron yaBoenust menuansl. LlenTpansHas cumMmerpus. Teopema Paneca u
' TeopeMa O MPONOPLMOHAIBHBIX OTPE3Kax

6.5 Cpennue TMHUU TpEYroibHUKA U Tpaneuuu. LleHTp mace TpeyroipHuKa

. [Tonobue TtpeyronbHUKOB, KoddduiueHt mnomodbus. IIpusHaku mogodus
' TpeyroJbHUKOB. [IprMeHeHre mojo0us PH peIeHNH MPAKTUIECKHUX 3a/1a9

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

6.8 CpoiicTBa miomazeil reomerpuueckux ¢uryp. OTHomeHHe TUIomaneit
' oJI00HBIX GUryp

6.9 Beruucnenue miuomaneit TpeyrolbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYAaTOM
' Oymare

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

CuHyc, KOCHHYC, TQHT€HC OCTPOro yrjla HpSMOYTOJBbHOTO TPEyrojbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPHUYECKOE  TOXKIECTBO. | PUTOHOMETPUYECKHE
¢bynkuuu yrios B 30°, 45° u 60°

6.12 Brincannble M LEHTpalbHbBIE YIJIBI, YrOJ MEXJIy KacaTelbHOH M XOpaoil.
' VYTIBI MEXKIY XOpJaMH U CEKYIIIUMHU

6.13 BrnivcaHHbIE 1 ONMCAHHBIE YETHIPEXYTOJIBHUKHI

614 B3auMHoe pacnonoxeHue JABYX OKpykHocTeil. Kacanue OKpyKHOCTEH.

OO61ue KacaTelbHbIE K IBYM OKPY>KHOCTSIM

9 KVIACC



Kon

IIpoBepsieMblii 3J1EMEHT COACPKAHMS

6 I'eomerpus
6.1 Cunyc, kocunyc, TaureHc yriioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
' TOXJ1eCTBO. DOPMYIIbI IPUBEACHUS
Pemenne tpeyronbHukoB. Teopema KOCMHYCOB M Teopema CUHYCOB. Pemienue
6.2 MPAKTUYECKUX 3aJad C KCIOJIb30BAaHHEM TEOPEMbl KOCHHYCOB M TEOPEMBI
CHUHYCOB
6.3 [IpeobpazoBanue mogodus. [1ogodre cOOTBETCTBEHHBIX 3JIEMEHTOB
. Teopema o mpou3BeACHUN OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEACHUH OTPE3KOB
' CEeKYIIHNX, TeOpEMa O KBaJIpaTe KacaTeabHON
Bektop, nmnmHa — (MOAynb) — BEKTOpa,  COHANpaBlIEHHbIE  BEKTOPBI,
65 MPOTHBOIOJIOKHO HANpPABICHHBIE BEKTOPbHI, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OMepaluu HaJ BeKTopamu. PaznoskeHue BeKTopa mo JAByM
HEKOJUTMHEAPHBIM BEKTOpaM
6.6 Koopaunatsl BekTopa. CKanspHOe MPOW3BEICHHE BEKTOPOB, MPUMEHECHUE IS
' HAXOXICHUS JUIMH U yTJIOB
JlexkapToBbI KOOPAMHATHI Ha IMJIOCKOCTU. YPaBHEHUS MPSAMON U OKPYKHOCTU B
6.7 KOOp/IMHATAX, MePEeceYeHrne OKPYKHOCTEH M MPSAMBIX. MeToa KOOpAWHAT U €T
MIPUMEHEHUE
6.8 [IpaBuiIbHBIE MHOTOYTOJIBHUKHI
6.9 Jlnuna okpyxHOCTH. ['panycHas u paguaHHas Mepa yria, BEIUUCICHHUE JUIUH TyT
' OKPY>KHOCTEHN
6.10 [Inomane kpyra, cekTopa, cermeHTa
611 JIBUM>KeHHsI TUIOCKOCTH W BHYTPEHHHE CHMMETpUH (uryp (3r1eMeHTapHbIe

npencrasienus). [lapamnensusiif nepenoc. [loBopot




5.3.1IPOBEPSIEMBIE HA OI'D I1I0 MATEMATUKE 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
o0m1ero 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 rpaduyeckoe mpeacTaBieHe MHOXKECTB
JUISL OTIMCAHUS PEAIBHBIX IPOLIECCOB U SIBJICHMM, IIPU PELICHUU 33]a4

u3 Apyrux y‘IC6HBIX npeaMETOB

YMeHue OIICPHUPOBATH IMOHATHAMMA: OIIPCACIICHUC, aKCHMOMaA, TCOpEMaA,
A0Ka3aTCjIbCTBO, YMCHHUC pacClio3HaBaTb MHCTHHHBIC UM  JIOXKHBIC
BBICKA3bIBaHHUA, TPHUBOAUTL IIPUMCPBI U KOHTPIIPUMEPLI, CTPOUTH

BBICKA3bIBAHHA U OTPULAHHA BBICKQ3bIBaHUH

YMeHue onepupoBaTh MOHATUSAMU: HATYpPaJbHOE YHUCIO, MPOCTOE U
COCTABHOE 4YMCIJIO, JEIUMOCTb HATYPAJIbHBIX YHCEJI, IPU3HAKU
JeTUMOCTH, LEJI0€ YHUCIIO, MOAYJb 4YHCIa, OOBIKHOBEHHas JIpoOb U
NecsiTUYHas Ipo0b, CTaHIAPTHBIA BUJ YMCIA, pPallMOHAIBHOE YHCIIO,
UppalMoHAIbHOE YHCIO, apU(PMeTHUYeCKUi KBaJApaTHBI KOPEHb;
YMEHHE BBINOJHATH JEHCTBUS C  4YMCIAaMH, CpaBHUBAaTh U
yIOpsA04YMBaTh YKCA, MPEACTABIATh 4YHCIA Ha KOOPAMHATHOMN
MPSIMOW, OKPYIJISATh YHCIA; yYMEHHE JeJaThb MHNPUKUAKY U OLEHKY

pe3yiibTara BBIUMCIICHUH

YMeHue onepupoBarh IMOHATUSAMM: CTEIEHb C LEJNBIM IOKAa3aTEIEM,
apudMeTHYECKN KBaJAPaTHBIH KOPEHb, MHOTOWIEH, ajlreOpandeckas
npo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypallbHOM CTEneHU
OOJIbIlIe €IMHMIIBI, YMEHWE BBIMOJHATH pacd€Tel 1o (Qopmynam,
npeoOpa3oBaHus IENbIX, APOOHO-PAallMOHANBHBIX BBIPAKEHUN U
BBIPAXKEHUI C KOpPHSAMHM, Pa3j0KEHHE MHOIOUYIEHAa HAa MHOXKUTEIH, B
TOM 4HCIIE C HCHOJIb30BaHHEM (OPMYyT pa3HOCTH KBAApPaTOB U

KBaJipaTa CyMMbI U Pa3HOCTH

YMeHue oneprupoBaTh MOHATUSMU: YHCIOBOE PABEHCTBO, YPaBHEHHE C




OJIHOM TIEPEMEHHOM, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHUE pellaTh JUHEHHbIE U KBAApPATHBIC YpaBHEHUS,
IpOOHO-pALlMOHATIbHBIE YPAaBHEHUS C OAHOM NEPEeMEHHOW, CHCTEMBbI
JBYX JIMHEHHBIX ypaBHEHWH, JTUHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JpPOOHO-pallMOHAJIbHbIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUN 3a]a4 U3 IPYrux MpeaMeETOB
U TPaKTUYECKUX 3aJad; YMEHHE HCIOJb30BaTh KOOPAWHATHYIO
OpSIMYI0 M KOOPAMHATHYIO IUIOCKOCTh Uil M300pakKeHUsS pEUIeHUN

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, I PEUICHHS 3a/1a4 U3 JPYTHX
y4eOHBIX TPEJIMETOB W pEAJbHOW JKM3HM;, YMEHHE BBIPAXKaTh

dhopmynaMu 3aBUCUMOCTH MEXTY BeTUIMHAMU

YMenmne OneprupoBaTh IIOHATUAMMU: II0CJICAOBATCIIbHOCTD,
apupmeTHyeckass M TeOMEeTpUYecKas  IPOrpeccCHH;  yMEHHue
HCIIOJIb30BaTh CBOMCTBA MOCJENI0BAaTENbHOCTEH, (HOPMYNBI CyMMBI U
o0IIero 4jeHa MpH peleHuH 3ajad, B TOM 4YMCIe 3a1ad 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 JIUYHBIMH U
ceMeHbIMU  (UHAHCAMM); YMEHHME  COCTaBIIATh  BBIPAXKECHMUS,
YPaBHEHHUs, HEPAaBEHCTBA M CHUCTEMBl [0 YCIOBHIO 3aJayd,
WCCIIEIOBaTh MOJIyUEHHOE PELIEHHE U OLEHUBATh MPaBAOINOI00HOCTh

TOJIYUYCHHBIX PE3YyJIbTATOB

YMeHue onepupoBaTh MOHATHAMH: (HUTypa, TOUYKA, OTPE30K, MpsMas,
7y, JIOMaHasi, yroj, MHOIOyTOJIbHUK, TPEYroJIbHUK, pAaBHOOEAPEHHBIH
U DPABHOCTOPOHHUHN TPEYTrOJIbHUKH, IPSMOYIOJIbHBIA TPEYrOJbHUK,

MeanaHa, OMCCEeKTpUCca U BBICOTA TPEYrOJIbHHMKA, YEThIPEXYTOJbHUK,




napajuieiorpaMMm, pomM0, TOpsIMOYTOJBHHMK, KBajapaT, Tparenus;
OKPY>KHOCTh, KPYT, KacaTellbHasl; 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 omnepupoBaTh MOHATUSMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYrOJIbHUKOB; MapauIebHOCTh M IMEPHEHAUKYISIPHOCTD IPSAMBIX,
yroa MexAy MpsSMbIMH, [EPHEHIUKYJSAP, HAKJIOHHAs, IPOEKIUs,
nonobue ¢puryp, mo00HbIE TPEYTOJIbHUKH, CAMMETPHS OTHOCUTEIHEHO
TOYKM M TNPAMOW; YMEHHE pPACIIO3HABATH PABEHCTBO, CUMMETPHUIO U
nonobue (uryp, napaiebHOCTh M MEPIEHIUKYIIPHOCTD MPSIMBIX B

OKpYyKaromem MHUpe

11

YMeHue omnepupoBaTh MOHATHSAMHU: JJIMHA, PACCTOSHUE, Yroil
(BeqIMuMHA yrja, CHHYC U KOCHMHYC yIJla TPEYrojbHHKA), IIOLIA/ib;
YMEHHUE OLIEHUBATh pa3Mephl IPEIMETOB U OOBEKTOB B OKpY’KaroIIeM
MHUpE; yYMEHHE NpUMEHATh (OpMyabl TEepUMeTpa U IUIOUIaIU
MHOTOYTOJIbHUKOB, JJIUHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oobema
MPSIMOYTOJIBHOTO Tapajulefienuesia; yMEHHE NPUMEHSITh HPU3HAKU
paBEHCTBa TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHUKA,
teopemy Iludaropa, TpUrOHOMETPHUUECKHE COOTHOLICHUS IS

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 OITMCAHUTIO

13

YMenue  onepupoBarb  IMOHATHSAMH:  OPSAMOYTOJbHAs — CHCTEMA
KOOpDJIMHAT, KOOPJAWHATBHI TOYKH, BEKTOpP, CyYMMa BEKTOPOB,
MPOU3BEICHUE BEKTOPA HA YUCIIO, CKASIPHOE MPOU3BEIECHUE BEKTOPOB;
YMEHHME HCIOJIb30BaTh BEKTOPbI W KOOPAMHATHI IJIA MPEICTaBICHUS
JMaHHBIX W pEIIeHUs 3aJad4, B TOM YHCIE W3 JPYTUX YUeOHBIX

MPEIMETOB U peATbHOMN )KU3HU

14

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

YMEHUE  U3BJEKaTb, HHTEPIPETUPOBATH M  MPeoOpa3oOBHIBATH




15

16

nH(popMalno, MPEACTABIEHHYI0 B TaliMIaXx M Ha JUarpaMmMax,
OTPaKAIOIYI0 CBOMCTBA M XapaKTEPUCTUKHU pPEalbHBIX IPOLECCOB U
SBJIICHUW; yMEHHME pacro3HaBaThb HM3MEHYMBBIC BEJIMYHUHBI B

OKPYKaIOIIeM MUPE

YMeHue onepupoBaTh IMOHATHAMH: CIy4YallHBIA ONBIT (CIy4alHbBIN
OKCIIEPUMEHT), dJEMEHTApHOE COOBITHE (JIIEMEHTApHBIH HCXO.)
CIIy9aifHOTO OTBITA, CIIy9allHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOAUTb BEPOSATHOCTHU CIIy4alHBIX COOBITUH B OMbBITAX C
PaBHOBO3MOKHBIMU 3JIEMEHTAapPHBIMU COOBITHSIMH; YMEHHE pEellaTh
3a/lady METOJIOM OPTraHHW30BAHHOTO Mepedopa W C UCHOIb30BAHUEM
IpaBWjla YMHOXKEHHUS; YMEHHUE OLICHMBAThb BEPOATHOCTH pEaIbHBIX
COOBITUI W SIBJICHUI, MOHUMATh POJIb MPAKTUUYECKU TOCTOBEPHBIX M
MaJOBEPOATHBIX COOBITMM B OKpYXaloIleM MHpPE U B KU3HU;
3HAKOMCTBO C IIOHSTHEM HE3aBUCHUMBIX COOBITUH; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MACCOBLIX SIBJICHUAX

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




INHEPEYEHD 2JIEMEHTOB COAEPKAHUA, 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 JeiictButenpubie uncna. ApupMETHUYECKHE OINepaluu ¢ JIeHCTBUTEIbHBIMU
- qrCcIaMu

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

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 COBOKYIMHOCTH
' HEPABEHCTB

3.3 Pemenye TeKCTOBBIX 3a1a4
4 YucnoBble MOCIE10BATENBHOCTH

4.1 ITocmemoBaTeIbHOCTH, CIIOCOOBI 3aJaHUs IIOCIIEI0BATEILHOCTCH

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 reoMeTpu4eckix BEJIMYUH
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




6.YUEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O MIPOLHECCA
YMK Aranacsn JI.C., bByry3oB B.®., Kanomues C.b. u np. «['eomerpus». 7-9
KJIACChI

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETH
HUHTEPHET

https://myschool.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/

https://edu.skysmart.ru/
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