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HOACHUTEJBHASA 3AIIMCKA

['eoMeTpusi Kak OJWH M3 OCHOBHBIX pa3/eliOB UIKOJBHOW MaTEMAaTHKH,
UMEIOIINIA CBOEH 1ENbl0 00ECTeUnTh M3YyYeHUE CBOMCTB U pa3sMepoB Quryp, ux
OTHOLIEHW W B3aMMHOE pACMOJIOKEHUE, ONUPAETCA Ha  JOTUYECKYIO,
JIOKA3aTeJIbHYI0 JIMHUIO. LIeHHOCTh M3y4eHHs] T€OMETPUU Ha YPOBHE OCHOBHOIO
o011ero 0opa3oBaHus 3aKIIOYACTCSI B TOM, YTO OOYUYAIOIIUICS YUUTCS MIPOBOIUTD
JTIOKa3aTeJIbHbIE PACCYKJEHHUS, CTPOUTh JIOTHUECKUE YMO3aKIIIOUECHHS, JOKA3bIBATh
VUCTUHHBIE YTBEPKICHHUS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOAUTH
pacCyXJI€HHs «OT IPOTUBHOTO», OTIMYaThb CBOWCTBA OT  IPU3HAKOB,
(bopMyIMpPOBATH OOPATHBIE YTBEPKIACHUS.

Bropoii 1nenpr0 H3ydeHUsT TE€OMETPUM SIBIIIETCS HCIIOJIB30BaHUE €€ Kak
WHCTPYMEHTA NPU PEUIEHUU KaK MATEMaTUYECKUX, TaK U IMPAKTUYECKHX 3aj1ad,
BCTpEUAIOIUXCd B peajbHOW ku3HU. OOydaromuiicss JOKEH Hay4dyuThCs
OIpENETUTh FEOMETPUUECKYIO0 (UTYpy, ONUCATh CIOBAMU JAHHBIN YEpTEXK WU
PUCYHOK, HATH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJINHY
ONTOBOJIOKOHHOTO Kabesiss Wik TpeOyeMble pa3Mephl Trapaka IJii aBTOMOOWIIS.
DTOMY COOTBETCTBYET BTOpAasi, BBIYMCIMUTEIbHASA JUHUSA B W3YyYEHUU I'€OMETPUHU.
[Tpu pemieHnu 3agad MPaKTUYECKOrO XapakTepa OOydarolIUICs YYUTCS CTPOUTH
MaTEMaTUYECKHE MOJIETM  pEalbHBbIX JKU3HEHHBIX CUTYyallMil, MPOBOJIUTH
BBIYMCIICHUS U OLIEHUBAThH aJIEKBaTHOCTh MOJTYYEHHOTO pe3yJIbTara.

KpaiiHe BaXHO NOTYEPKUBATH CBS3M T€OMETPUU C JAPYTUMHU Y4EOHBIMH
npeaMeTaMu, MOTUBUPOBATh MCIIOJIb30BaTh OMPEEICHUS T€OMETPUUECKUX PUryp
U TIOHSATUH, IEMOHCTPUPOBATH MPUMEHEHHUE IOIYYEHHBIX YMEHHH B (pu3nKe U
TEXHUKEe. OTH CBA3M HauOosiee SpKO BUAHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckue cooTHoueHus», «Merton koopauHat» u «Teopema
[Tudaropar.

VYuebnsiii kypc «l'eomMeTpus» BKIIOYAET CIEIYIONIUE OCHOBHBIC DPa3feibl
comepxkanusi: «['eomerpuueckue ¢Gurypsl u uX CcBoMcTBay, «M3mepenHue
r€OMETPUYECKUX  BEIIMYUH», «JleKkapToBbl KOOpAMHATHI Ha  IJIOCKOCTHY,
«Bektops», «/IBrxkenus miaockoctn», «IIpeodpasoBanus mo100us».

Ha u3ydenue yue6HOTrO Kypca «I eomerpusi» orBoautcsa 204 yaca: B 7 kiacce
— 68 vacoB (2 4daca B Heneno), B 8 kiacce — 68 yacoB (2 vaca B Henelnw), B 9
KJ1acce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA

7 KIIACC

HavanbHble noHATH TeoMeTpuu. Touka, npsiMasi, OTPE30K, JIyd. Yroi. Buel
yriaoB. BeprtukaneHele M CMexHbBIE yriabel. buccekrpuca yrma. JlomaHas,
MHOTrOYroyibHUK. [lapanineapHOCTh U EPIEHIUKYIISIPHOCTD NPSIMBIX.

CumMmerpuunbie  ¢urypel. OCHOBHBIE CBOWCTBA OCEBOW CHUMMETPUHU.
[IprMepbl CUMMETPHUH B OKPYKAIOILIEM MUPE.

OCHOBHBIE TIOCTPOEHHSI C MOMOIIBIO LHUPKYJIS W JMHEWKH. TpeyrojbHUK.
Bricota, Menuana, OuccekTpuca, uxX CBOMCTBA.

PaBHOOEApEeHHBIE M  PAaBHOCTOPOHHHUW  TpeyrojbHUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CBoiicTBa M TpU3HAKU pPaBHOOEAPEHHOro TpeyrojpHuka. llpusHaku
PaBEHCTBA TPEYTOJILHUKOB.

CBolicTBa ¥ IPU3HAKU NapAJIIENBbHBIX NPsAMBIX. CyMMa YIJIOB TPEYTrOJbHUKA.
BHewHue yriel TpeyroiabHUKA.

[IpssMoyrosibHBII  TpeyroinbHUK. (CBONWCTBO MEAHMAHBI MPSAMOYTOJIBHOTO
TPEYTrOJbHHUKA,  NPOBEAEHHOM K  rumoreHy3e. IIpu3Haku  paBeHCTBa
PSAMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTrONbHBIN TPEYrOJIBHUK € yIJIOM B 30°.

HepaBeHcTBa B reomMeTpuu: HEPABEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OOJbIIeM yriie U OOJbLIEH CTOPOHE TPEYroJbHHUKA.
[leprieHIUKYIISIp ¥ HAKIOHHAS.

['eomeTpuueckoe MeCTO TO4YEK. buccekTpuca yrima W CepeIMHHBIN
MIEPIIEHINKYJIAP K OTPE3KY KAK TEOMETPUUECKHE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XopAa M JUaMeTp, MX CBoWcTBa. B3amMHoe
PacCIIOJIOKEHUE OKPYKHOCTH M npsiMoM. KacarenbHas M cexylias K OKpPYKHOCTH.
OkpyXHOCTb, BIIMCAaHHAas B YroJ. BrnucaHHas W onuMcaHHas OKPYXHOCTH
TPEYTOJIbHUKA.

8 KUIACC

YerpipéxyronsHuku. [lapamienorpamm, ero npu3Haku u cBovicTsa. YacTHble
cllydau MapajuieiorpaMMoB (IIPSIMOYTOJIbHUK, pOMO, KBaApar), UX MPU3HAKU U
cBoicTBa. Tpamemnus, paBHOOOKas Tpamenus, €€ CBOHCTBA MW IPHU3HAKHU.
IIpssmoyronbHas Tparnenus.

Meron yaBoenust Mmeauansl. LlenTpanbHas cumMmerpusa. Teopema Daineca u
TEOpEMA O IPOMOPLUUOHAIIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYroJIbHUKA U Tparneunu. LIeHTp macce TpeyronbHuKa.

[Tonobue TtpeyronbHUKOB, KOdPduiuent nogodus. [IpuzHaku mnomoOus
TpeyrojabHUKOB. [IpumeHeHue mogo0ust Mpu pelieHnH MPaKTUIECKUX 3a/ad.

CpoiicTBa miom@aaei reomerpudeckux ¢uryp. DopMynsl i IUIOMIAIU
TpeyrojbHHKa, HapaierorpaMma, pomba u Tpamnenuu. OTHOIIEHHE IUIoLaaAen
no1I00HBIX (uUryp.

Brruncnenne miomanend TpeyroJlbHUKOB U MHOTOYT'OJIBHUKOB Ha KJIETYATOU
oymare.
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Teopema Iludaropa. Ilpumenenue teopembl Iludaropa mnpu penieHun
MPAKTUYECKUX 33/1a4.

CHHyC, KOCHHYC, TaHT€HC OCTPOro yrila MNPSIMOYTOJIBHOTO TPEYTOJbHHKA.
OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO. TpUTOHOMETpUYECKHE (YHKIUU
yriaoB B 30, 45 u 60°.

BrnmcaHHblE M IEHTpaJbHBIE YTIIIbI, YrOJd MEXKIYy KacaTEIbHOW M XOPAOW.
VYriuel  Mexay ~XopaamMu M CeKylUIMMHU. BrnmcaHHele W OINMCaHHBIE
YeTBIPEXYTOJIBHUKHA. B3auMHOE pacmnoyiokKeHne AByX OKpykHocrer. Kacanume
OKpykHOCTel. OOI1I1e KacaTelIbHbIC K IBYyM OKPY>KHOCTSIM.

9 KITIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O go 180°. OcHoBHOE
TPUTOHOMETPHUYECKOE TOXKAECTBO. POPMYIIBI TPUBEACHUS.

Pemenue TpeyrosbHUKOB. TeopeMa KOCHMHYCOB M TEOpEMa CHHYCOB.
Pemenne mnpakTHYeCcKMX 3aJad C HCIIOJIB30BAHUEM TEOPEMBI KOCHUHYCOB U
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nonoous. [1ogodue COOTBETCTBEHHBIX JJIIEMEHTOB.

TeopeMa O NpPOU3BEACHUM OTPE3KOB XOpJ, TEOPEMBbI O MPOU3BEACHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBAJIpaTe KacaTeIbHOM.

Bektop, anuHa  (MOIyNnb)  BEKTOpA,  COHAINpPABIECHHBIE  BEKTOPBI,
IPOTHUBOIOJIOXKHO  HAIpaBJIEHHbIE  BEKTOPBl, KOJUIMHEAPHOCTb  BEKTOPOB,
PaBEHCTBO BEKTOPOB, Olepaluu HajJ BeKTopamH. Pa3noskeHue BeKTOopa MO JBYM
HEKOJUIMHEAapHbIM BekTopaM. KoopauHaTtel BekTopa. CKalsIpHOE IPOU3BEACHUE
BEKTOPOB, MPUMEHEHUE JIJIS1 HAXO0XKICHUS JJIMH U YTJIOB.

JlexkapToBbl KOOPAMHATHI HA TUIOCKOCTHU. Y PABHEHUS NPSAMOU U OKPYKHOCTH
B KOOpAMHATAX, [EPECEUCHUE OKPYKHOCTEW M NPSIMBIX. MEeTOl KOOPAMHAT U €ro
IIPUMEHEHUE.

[IpaBunbHBIE MHOTOYTrOJBHUKHU. JlnmmHa oOkpyxHOcTH. I'panycHas wu
paguaHHas Mepa yIjia, BBIYMCIECHUE JJIMH AYr OKpyxkHocteu. [lmomane kpyra,
CEKTOpa, CErMEHTA.

JIBW>KEHUS TUIOCKOCTM W BHYTpPEHHHE CUMMeETpuu (Guryp (sremMeHTapHbIe
IIPE/ICTABIICHNUS ). [TapayutenbHbI IIEPEHOC. IToBopoT.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBbI
YYEBHOTI'O KYPCA «'EOMETPUS»
HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE pe3yJIbTAaThl OCBOCHHS MpOrpamMMbl y4eOHOTO Kypca
«I"eomeTpus» XapaKTEPHU3YOTCH:

1) naTrpuoTHYecKOe BOCIIMTAHME:

IIPOSIBICHUEM HMHTEpeca K IMPOLUIOMY W  HACTOSALIEMY POCCUMCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOUIEHWEM K  JIOCTHDKEHUSIM  POCCUHCKHX
MAaTEMATUKOB M POCCHMCKOM MaTEMaTUYECKOW WIKOJbI, K MCIOJb30BAHUIO 3THUX
JOCTHKEHHI B IPYTUX HayKaX U MPUKIAJAHBIX cepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIIIOJHEHHUIO O00S3aHHOCTEN I'pa)<IaHWHA U peas3allii €ro
mpaB, TPEJICTABICHUEM O MaTEMaTUYECKUX OCHOBAaX (YyHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYp, SBJIECHUH, MPOLEAYp I'pa)AaHCKOro olmiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K 00CYXKIEHUIO 3TUUECKUX MPOOJIEM, CBSI3aHHBIX
C NPAKTUYECKUM IPUMEHEHHEM JIOCTH)KCHUN HAyKd, OCO3HAHMEM Ba)KHOCTHU
MOPAJILHO-3THYECKUX MPUHIHUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyA0OBO€ BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTUBHOE Yy4yacTHE€ B pEUICHUU MPAKTHUECKUX 3a]ay
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHUEM BAXKHOCTH MAaTeMaTHYECKOro
o0pa30oBaHUsl Ha MPOTSHKEHUHM BCEM JKMU3HU MJIsl YCHEIIHOW MpOoQecCHOHATBHON
NEATEIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHM, OCO3HAHHBIM BbIOOPOM U
NOCTPOEHUEM MHIMBUIYAIbHOU TPAEKTOPHH 00pa30BaHUs U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CHOCOOHOCTBIO K OMOLIMOHAIBHOMY M  3CTETHMYECKOMY BOCIPHUSTHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/ay, PEUICHWH, pacCyXIECHUH, YMEHHUIO BHJIETh
MaTeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTalMel B JEATETbHOCTM Ha COBPEMEHHYIO CHCTEMY Hay4YHbIX
MPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOJbI U
oOlIecTBa, MOHMMAaHUEM MAaTEMaTUYECKOM HAyKH Kak cQepbl YeJI0BEYECKOM
NeATEIbHOCTH, TANoOB €€ pa3BUTUS WM 3HAYUMOCTH JJIsi Pa3BUTUS LIMBUIM3AIUHY,
OBJIAJICHUEM SI3bIKOM MAaT€MAaTHKU U MAaTeMAaTHYECKOW KyJIbTypod Kak CpelCTBOM
MO3HAHUS MHpA, OBJAJECHHUEM MPOCTEUIIMMHU HABBIKAMU HCCIIEI0OBATEIBCKON
NEeATEIbHOCTH;

6) ¢usuuyeckoe BocnmuTaHHMe, (popMHMpPOBaHHE KYJbTYPbI 310POBbS H
IMOLMOHAIBHOIO 0J1ArONOTy YU :

TOTOBHOCTBIO IPUMEHATh MATEMAaTUYECKUE 3HAHUSA B HMHTEPECAX CBOErO
3I0pPOBBS, BEIEHHUS  3J0pPOBOro  obOpaza KM3HM  (30pOBOE  TMHTAHUE,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHM U OTAbIXa, peryispHas Qusnueckas



aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBBbIKA pe(IeKCHU, MPU3HAHUEM CBOETO
MpaBa Ha OIIMOKY M TaKOTO e IpaBa JIPyroro 4ejaoBeKa;

7) 3K0JI0THYeCKOe BOCIIMTAHME:

OpHUEHTALIMEN HA MPUMECHEHUE MAaTEMATUYECKUX 3HAHWUW [T PELICHUs 3a]a4
B 00J1aCTH COXPAHHOCTH OKPYXAIOIIeHl cpelbl, IMJIaHUPOBAHUSI MOCTYIKOB U
OLICHKM KX BO3MOJKHBIX MOCJIEACTBUM JIsI OKPYXAKOWEH CPEeabl, OCO3HAHUEM
I00ATBHOTO XapaKkTepa KOJOTHUECKUX MPOOJIeM U IyTeH UX PEIICHNUS,

8) ajanTanus K U3MEHAIIMMCH YCJIOBHAM COLMAJIBLHOM M NMPHUPOAHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBUSIM B YCJIOBHUAX HEONPEACIEHHOCTH, ITOBBIIIECHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 NMPAKTUUECKYIO AEITEIbHOCTh, B TOM YHUCJIIE
YMEHHUE YUYUTHCS Yy JPYTUX JIIOJICH, MPUOOpETaTh B COBMECTHOHN JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKK U KOMIIETCHIIMH U3 OIBITA JIPYTUX;

HEOOXOJIMMOCThIO B (OPMHUPOBAHMM HOBBIX 3HAHHH, B TOM YHCIIC
dbopMyIMpOBaTh UJEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUIX, B TOM YHCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JeMUIUTHI COOCTBEHHBIX 3HAHUU U
KOMITETEHTHOCTEW, IUIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYaIllMIO0, BOCHPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIMN KOHTPMEp, KOPPEKTHUPOBATh
MPUHUMAEMbIE pEIICHUS U JeUCTBUSA, (GOPMYJIUPOBATH U OIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIbTATBI
IHo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE e CTBUS

ba3oBble 1ornueckue aeiicTBMs:
e  BBIABIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKKM MaTEMaTUYECKHX
OOBEKTOB, TIOHSTHM, OTHOIICHUN MEXKIy TMOHATHUSAMHU, (POpMyIUpPOBATH
onpeneIeHus TIOHSITUH, yCTaHaBJINBAThH CYIIIECTBEHHBIN MIPU3HAK
KinaccupukanyMyu, OCHOBAHHWS Ui OOOOIICHWS ¥ CPaBHEHHS, KPHUTEPUU
MIPOBOJIMMOTO aHAJTN3a;
e  BOCHPUHHMMATH, (OPMYJIUPOBATH MW  MPEOOPa30OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIC U OTPUIATEIbHBIC, EAMHUYHBIC, YACTHBIE U OOIIIHNE, YCIOBHBIC;
e  BBIABIATH  MAaTEMAaTHYCCKHE  3aKOHOMEPHOCTH,  B3aWUMOCBSI3U U
IPOTUBOpEYHs B (pakTax, JaHHBIX, HAOMIOACHUSAX W YTBEPXKICHUSX, MPEAJIaraTh
KPUTEPHH JIJIS1 BBISIBJICHUS 3aKOHOMEPHOCTEH M MPOTUBOPCUHIA;
e  JleNlaTh BBIBOJBI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTHUBHBIX U
UHAYKTUBHBIX YMO3aKIIFOUEHHUM, YMO3aKIIFOUCHU 110 aHAJIOTUH;
e  pa3duparh JOKa3aTeIbCTBA MAaTEMATHYECKUX YTBEPKIEHUHU (TIpsIMbIE U OT
MPOTUBHOTO), TMPOBOAWTH CAMOCTOSTEILHO  HECJOXKHBIE  JJOKA3aTelIbCTBA
MaTeMaTU4ecKnX (PaKToOB, BBHICTpAWBATh apTyMEHTAIMIO, MPUBOIUTH IPUMEPHI U
KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHMUS;



e  BbIOMpaTh cmoco0® pemieHuss ydyeOHOM 3amaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pEIIEHHUSA, BbIOMpAaTh HauOoyiee MNOAXOAAIMMK ¢ y4€ToM
CaMOCTOSTENIbHO BBIIETICHHBIX KPUTEPHUEB).
Bba3oBble uccienoBarebckue 1eiCTBUS:
¢ ICTIOJIB30BAaTh BOMPOCHI KaK MCCIEAOBATEIbCKUNA WHCTPYMEHT I[O3HAHUS,
GopMynupoBaTh  BONPOCHL,  (UKCHPYIOIIME  MPOTUBOpEUYUE, MpolIemy,
CaMOCTOSITENIbHO YCTaHABJIMBATh MCKOMOE W JaHHOE, (POPMHUPOBATH THUIOTEY,
apryMEHTHUPOBATH CBOIO MO3UIUI0, MHEHHUE;
e  TMPOBOJUTH MO CaMOCTOSITENIBHO COCTaBJICHHOMY IUIaHY HECJIOXHBIN
HKCIIEPUMEHT, HEOOJIBIIOE MCCIAEAOBAHNE [0 YCTAaHOBJIEHUIO OCOOEHHOCTEN
MaTeMaTHYECKOT0 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKIY CO00i;
e CaMOCTOATENBbHO (HOpMYNHpPOBaTH OOOOIIEHHS U BBIBOABI IO pe3ysibTaTaM
OPOBEAEHHOIO  HAOMIOJEHUS, HCCIENOBAaHUS, OLEHUBAaTh JIOCTOBEPHOCTH
HOJTyYEHHBIX Pe3ylbTaTOB, BEIBOJOB U 0000IIEHUH;
e  IPOTHO3UPOBAaTH BO3MOXKHOE pa3BUTHE IIpollecca, a TAaKXKE BbIIBUIATH
IPEINOJI0KEHHUS O €0 Pa3BUTUHU B HOBBIX YCIOBUSX.
Pabora ¢ unpopmaumeii:
e  BBIBIATH HEIOCTATOYHOCTh W M30BITOYHOCTh HMH(POPMAINH, HTAHHBIX,
HEOOXOUMBIX JJISl pEUICHHUs 3a/1a4H;
e  BBHIOMpATh, aHATU3UPOBATH, CHCTEMATHU3UPOBATh W HHTEPIPETUPOBATH
WH(GOPMAIINIO Pa3INYHBIX BUIOB U (HOPM MpeICTaBICHHS,
e BbeIOMpaTh (Qopmy mnpeacTaBiIeHUsT HUH(POPMALMU W WIUIFOCTPUPOBATH
pemiaemMbie  3a7ayd  CXEMaMH, JudarpaMmamMu, WHOM Tpadukoil U uX
KOMOMHAIIUSIMU;
e  OLCHMUBATh HAAEKHOCTH HH(OOPMALUU IO KPUTEPHUSIM, MPEIIOKECHHBIM
yUUTENEeM WIH CPOPMYIUPOBAHHBIM CAMOCTOSITENBHO.
KoMMmyHukaTHBHBIE yHUBeEpcaibHble yueOHbIe 1eiiCTBHA:
e  BOCIPHUHMMATH U (OPMYJIUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBUSMU
U 1eAMUA OOIIEHUs], SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOYKY 3PEHHUS B
YCTHBIX M MUCHMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOIy PEUICHUs 3aJauH,
KOMMEHTHPOBATh MOJTYYCHHBIN pe3ybTar;
e B X0/€ OOCYXIICHHUS 3a/1aBaTh BOIMPOCHI MO CYIIECTBY OOCYXAAEMOW TEMHI,
npoOsieMbl, pelmaeMoi 3aJadd, BBICKA3bIBATh WICH, HAICNIEHHBIE Ha TOUCK
pEIICHHs, COMOCTABIATh CBOM CYXACHHUS C CYXICHUSMHU JAPYTUX YYaCTHUKOB
auanora, 0OHapy>KMBaTh pa3liMyre M CXOACTBO TO3HIIMNA, B KOPPEKTHOH (opme
(GopMyITHUpOBATh pa3HOTIACHS, CBOM BO3PAXKECHHUS,
e MPEACTaBIATH PE3YJIbTATHl PELICHUS 3aJ1auM, SKCIIEPUMEHTA, UCCIEIOBAHNUS,
MPOEKTa, CaMOCTOATEIBHO BBIOMpPATh (hOpMAT BBICTYIUICHUS C YYETOM 3ajad
Mpe3eHTAMU U OCOOCHHOCTEN ayIuTOPUH;
e  TOHUMATh U HCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHOW U WHIANBUAYAIbHON
paboThI IPH PEIICHUN YYEOHBIX MaTEMaTHUYECKHX 3a/1aY;
e  MPUHUMATH LEIb COBMECTHOM NEATEIbHOCTH, IUIAHUPOBATH OPTaHHU3AIUIO
COBMECTHOI paboThl, pacnpeiensaTh BUIbI pabOT, JOrOBapUBATLCA, OOCYXKIATh
poLecC U Pe3ysibTaT paboThl, 00001IaTh MHEHHUS HECKOJIBKUX JTIOJEH;



e  yYacTBOBAaTh B TIPYyNmoBBIX (opMax paboTel (0OCYyXJIeHHS, OOMEH
MHEHHUSMH, MO3TOBBIC IITYPMBI M JPYTHUE), BBIIOJHATH CBOIO YacTh PabOTHI U
KOOPAWHUPOBATh CBOW JEHCTBUS C JPYTMMH YJIEHAMU KOMAaH[bI, OILICHWBAThH
KadeCTBO CBOETO BKJIaJia B OOIIHMIA MPOIYKT IO KPUTEPUIM, CHOPMYITUPOBAHHBIM
YYaCTHHUKAMHU B3aUMOICHCTBUS.

PeI‘yJ'IﬂTI/IBHLIe YHUBEpPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHH

Camoopranuzanms:
. CaMOCTOSATENIbHO COCTaBIIATh IUIaH, aJTOPUTM pELICHUs 3ajayd (WM €ro
4acTh), BBIOUpATh CHOCOO pEIICHUS C YYETOM MMEIOIIUXCS PECypcoB U
COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTUPOBAaTh M KOPPEKTUPOBATh BapUaHTHI
penieHuii ¢ yaéTomM HOBOM MH(GOPMAIIIH.

CaMOKOHTPOJIb, IMOLIMOHAJIBHBIN HHTEJICKT:

o BJIaACTb crocodoaMu CaMOIIPOBCPKH, CAMOKOHTPOJIA IMPOLCCCa U PC3yJibTaTa
PCIICHUA MaTEeMaTHYE€CKOM 3aJa4u,
° NpCaABUACTb TPYAHOCTH, KOTOPBIC MOI'YT BOSHUKHYTH IIPpHU PCIICHHUHA 3ada4H,

BHOCUTh KOPPEKTHUBBI B JIEATEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB,
HalICHHBIX OIINOOK, BBISIBJICHHBIX TPYJHOCTEH;

. OLICHMBATh COOTBETCTBUE pe3yjbTaTa JAEATEIbHOCTH MOCTABICHHOM LIENTU U
YCIIOBUSIM, OOBACHSTh MPUYUHBI TOCTHXKEHUS UM HEJOCTHXKEHUSI LETH, HAXOUTh
OLIKOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEIMETHBIE PE3YJIBTATDBI

K xoHmy oOyuenuss B 7 kJjacce OOyYarolmMICS TMOJIYYUT CIICAYIOIINE
NpPEIMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh UW3y4eHHBIE TE€OMETpPUYECKHE (UTYpBI, ONPEAENsITh UX
B3aMMHOE PaCIOJIOKEHHE, H300pakaTb T'€OMETpUYECKHUE (DUTYphI, BBITOIHSTH
YEpTEeKU MO YCIOBUIO 3alaud. V3MepsATh JIMHEWHBIE W YIJOBBIE BEJIUYUHBI.
PemaTe 3a1aun Ha BBIYMCIIEHUE JJIMH OTPE3KOB U BEJIMYHH YTJIOB.

Henates rpyOyl0 OLIGHKY JIMHEHHBIX M YIJIOBBIX BEJIWYUH MPEIMETOB B
peaslbHOM KHU3HU, Pa3MEPOB MPUPOAHBIX OOBEKTOB. Pazmuyarh pasmepbl 3THX
OOBEKTOB MO MOPSAKY BETUUHHBI.

CTpouTh YEPTEXH K TEOMETPUUECKUM 33]1a4aM.

[Tonb3oBaThCsd MpU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, MCHOJIb30BAThH
MPU3HAKU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIBLHUKOB MPU PEILICHUH 3a]1ay.

[IpoBOIUTH JOTMYECKUE PACCYKIEHUSI C UCIOJIb30BAHUEM T'€OMETPUUYECKHUX
TEOPEM.

[Tonb30BaTbCAd NPU3HAKAMM PABEHCTBA IIPSIMOYIOJIBHBIX TPEYTOJILHHUKOB,
CBOMCTBOM  MEJIMaHbl, IPOBEACHHOW K  THUIIOTEHY3€  MPAMOYTOJIbHOIO
TPEYrOJIbHUKA, B PEIICHUN F€OMETPUYECKUX 3a/1a4.

OmnpenensTh napajiebHOCTh MPSMBIX C TOMOIIBIO YTIJIOB, KOTOPbIE 00pa3yeT
c HUMH cekymias. OnpenensaTs napauieIbHOCTh MPSAMBIX C IMOMOIIBI0 PAaBEHCTBA
PACCTOSHUM OT TOYEK OAHOU MPSIMOM A0 TOYEK APYTrOM MPSMOM.



Pemars 3aaun Ha kieT4aroil Oymare.

[TpoBOANTH BBIUMCIECHHUS M HAXOAUTh YHCIOBbIE M OYKBEHHBIC 3HAUYEHUS
YyIJOB B TEOMETPUYECKMX 3aJadax C HCIOJIB30BAHMEM CYMMBI  YIJIOB
TPEYrOJbHUKOB M MHOTOYTOJBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX NpHU
[IEPECEUCHNH JBYX IAPAJUIEIBHBIX MPSAMBIX CEKylled. Pemare npakTudeckue
3a/1a4M Ha HAXOXKJCHUE YIJIOB.

Bianerp NOHATHEM TE€OMETPUYECKOIO MECTa TOYEK. YMETh ONPEAEIATH
OHMCCEKTPUCY yIJla U CEPEAUHHBIN NEPIEHIUKYISP K OTPE3KY KaK T€OMETPUUYECKHE
MeCTa TOYEK.

@opMyIUpOBaTh OINpPEAEICHUs OKPYKHOCTH M Kpyra, XOpIAbl U JuaMerpa
OKPY’KHOCTH, I10JIb30BAThCS UX CBOMCTBAMU. Y METh IPUMEHATH 3TU CBOMCTBA IIPU
peLIEeHNH 3a1a4.

Biiazerp MOHATHEM OIMCAHHOW OKOJIO TPEYrOJIBHUKA OKPYXKHOCTH, YMETh
HaxoauTh €€ ueHTp. [lonb3oBaThes (akTamMu O TOM, YTO OMCCEKTPUCHI YIJIOB
TPEYTrOJbHUKA IIEPECEKAIOTCSl B OJHOM TOYKE, U O TOM, 4YTO CEpPEIUHHBIC
IIEPIICHIUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCS B OTHOU TOUKE.

Bianets noHATHEM KacaTeNIbHOM K OKPYKHOCTH, IOJIB30BAaTHCS TEOPEMOU O
MEPIICHINKYJIIPHOCTH KAaCaTEIbHOU U Paauyca, IPOBEAEHHOTO K TOYKE KACaHHUS.

[lonp30BaThCA MPOCTEUIIMMHU FEOMETPUUECKUMH HEPABEHCTBAMM, ITIOHUMATH
UX IIPAKTHYECKUN CMBICII.

[IpoBOANTE OCHOBHBIE T€OMETPUUECKUE TTOCTPOCHUS C MOMOILIBIO [IUPKYJIS U
JIMHENKHU.

K xoHmy oOydueHus B 8 kJjacce oOydYaromMiCs TOJYyYUT CIICAYIOIIHNE
MPEAMETHBIE PE3YIbTATHI:

Pacnio3HaBaTh OCHOBHBIE BHJbl YETHIPEXYTOJIBHUKOB, HX 3JIEMEHTHI,
MOJIb30BAThCS UX CBOMCTBAMU IPU PEIIEHUU T€OMETPUUECKUX 3a/1a4.

[IpuMeHATh CBOMCTBA TOYKHM IEPECEUCHHS] MEAUAH TPEYroyibHUKa (LIEHTpa
Macc) B pEILICHUH 3a]1a4.

Bnaners moHsiTueM cpeaHed JMHUM TPEYrodbHUKA U Tpareiuu, MPUMEHSTh
MX CBOMCTBA IPHU PELICHUM TeoMeTpuyecKkux 3aznad. llomp3oBaTbecst TeopeMou
daneca ¥ TEOPEMOM O MPONMOPIUOHAIBHBIX OTPE3KAX, MPUMEHSTH UX JJIs1 PEIICHUS
MPAKTUYECKUX 3a7a4.

[IpuMeHATh NMpU3HAKKU TTOJ00US TPEYTOJILHUKOB B PEIICHUU T€OMETPUUYECKUX
3a1ad.

[Tonp3oBaTeess Teopemoirt [ludaropa npns pemeHus TEOMETPUYECKUX H
npakTudyeckux 3anad. CTpoUTh MaTEMAaTUYECKYH0 MOJENIb B MPAKTUYECKUX
3a7a4ax, CaMOCTOSITENBHO JEJaTh YEPTEXK U HAXOAUTHh COOTBETCTBYIOIINE JJIUHBI.

Bnagetp mnoHATHSIMH CHUHYCAa, KOCHMHYCAa M TaHIME€HCa OCTpPOro yria
MPSIMOYTOJILHOTO TpeyroiabHuKa. [101b30BaThCsl ATUMH MOHATUSIMU JJIS PEIICHUS
MPAKTUYECKUX 3a7a4.

Beraucisate (pa3audHbBIMU CIOCOOAMM) TUIOMIATh TPEYTONbHUKA M TIIOMIATH
MHOTOYTONBHBIX  Guryp (moab3ysich, TI€ HEOOXOAUMO, KAIbKYJISATOPOM).
[IprMEHATH MOTYyYEHHbIE YMEHHUS B IPAKTUUECKUX 33/1a4ax.
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Bnangerp MOHATHSMM BIHCAaHHOTO M LEHTPAJbHOIO yrja, HCIOJIb30BATh
TEOpPEMBI O BIIMCAHHBIX yriax, yrjlax MeXay XOopAaMH (CEKYIUMHU) U YIJIe MEXITY
KacaTelbHOM U XOpJOW IIPU PEIICHUN T€OMETPUUYECKUX 3a/1a4.

BnaneTe MOHATHEM ONMHMCAHHOTO YETHIPEXYTOJbHUKA, IPUMEHSITH CBOMCTBA
OMKMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PELICHUU 3a/1a4.

[IpuMeHATh MOJIy4eHHbIE 3HAHMS HA MPAKTHKE — CTPOUTh MAaTEeMaTHYECKUE
MOJIEIIN JIJIS 3a/1a4 PEaIbHOW JKU3HU U MPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHUS
C NPUMEHEHUEM NOAO0MS W TPUTOHOMETPHH (IOJB3YSICh, T/A€ HEOOXOIUMO,
KAJIbKYJISITOPOM).

K xoniy oOyuenus B 9 kiacce oOyYarOmIMIiCS TOJYYHUT CIIETYIOIIHNE
IIPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUUYECKHE (YHKIIMU OCTPHIX YIJIOB, HAXOJIUTh C UX
MOMOIIBIO  PA3JIMYHBIE DJEMEHTHI MPSMOYTOJIBHOTO TPEYTrOJIbHUKA («pelieHue
MPSIMOYTOJIBHBIX TPEYTOJILHUKOBY). HaxoauTh (¢ MOMOIIbIO KaTbKYJISTOPA) JJTUHBI
U YTJIbI JUTSl HETAOJUYHBIX 3HAYCHUH.

[Tonwp3oBaThcs GpopMyiaMu MPUBEICHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM ISl HAXOXKICHUA COOTHOIIEHHM MEXIAY TPUTOHOMETPUYECKUMHU
BEJIMYMHAMM.

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JIJISI HAXOXKICHUS PA3JIMYHBIX
AJIEMEHTOB TPEYTOJIbHUKA («pEelIeHUe TPEYTOJbHUKOBY»), MPUMEHSTh WX TMpHU
PEIICHUU TEOMETPUUECKHUX 3a]1a4.

Brnagets moHsTHSMH  mipeoOpa3oBaHMs  TOJOOMS, COOTBETCTBEHHBIX
AJIEeMEHTOB MO00HBIX Guryp. [loap30BaThCsi CBOMCTBAMU MOA00US TPOU3BOIHHBIX
buryp, ymeTh BBIUHCIATH JUIMHBI W HAXOAUTh YIIbl y TMOAOOHBIX GUTYp.
[IpuMeHsATH CBOMCTBAa MOJOOMS B MPAKTHYCCKUX 3ajadax. YMETh IPUBOIUTH
PUMEPHI TOJIOOHBIX (PUTYP B OKPYKAIOIIEM MHUPE.

[Tonp30BaThCA TEOPEMAMU O TPOU3BEACHUN OTPE3KOB XOPJ, O MPOU3BEICHUN
OTPE3KOB CEKYILIMX, O KBaJIpaTe KacaTeJIbHOM.

[Tonb30BaThCS BEKTOpPAMH, MOHMMATh MX TC€OMETPUYECKUM M (PU3HUYECKUM
CMBICJI, TPUMEHATh WX B PEIICHUU TIEeOMETPUUYECKUX M (U3NYECKUX 3aj]1ad.
[TpuMeHSTH CKaIsipHOE MPOU3BEICHNUE BEKTOPOB ISl HAXOXKACHUS JJIMH U YTJIOB.

[Tonp30BaThCd METOAOM KOOpPJAMHAT HA IUIOCKOCTH, TPHUMEHSTH €ro B
pEILICHUY T€OMETPUYECKUX U TPAKTUUECKUX 3a/1a4.

Brnagets NMOHATUAMU TPAaBUWIBHOIO MHOTOYTOJIBHMKA, JJIMHBI OKPYXHOCTH,
JUIMHBI AYTH OKPYKHOCTH M PaJMaHHOM MEPHI yIJId, YMETh BBIYUCIATH IUIOIIA/Ib
Kpyra u ero yacreu. [I[puMeHsTh morydeHHbIE YMEHHUS B PAKTUYECKHUX 3a1a4ax.

Haxomute ocu (Wnm TEHTPHI) CUMMETpUH (UTYp, TPUMEHSTH JIBHKCHUS
IJIOCKOCTH B MPOCTEUIINX CITyYasiX.

[IpUMEHATh MOTYyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTEeMaTUYECKUE
MOJIEITH JJIS1 33724 PEATbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIYUCIEHUSA
C TPUMEHEHHEM TOI00Ms W TPUTOHOMETPUYECKUX (PYHKIUN (TIOJB3YACh, THC
HEO0OXOIUMO, KAJIBKYJISITOPOM).
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TEMATHYECKOE IINTAHUPOBAHUE

7 KJIIACC

Ne
n/n

HanMeHoBaHue pa3jeioB U TeM

KoanuecTBo 4acoB

DJIeKTpOHHBIE (M (poBHIe)

NPOrpamMmbl Beero | Komtpoan | 00pasoBaTeibHble pecypebl
HbIE
padoThI
1 [Ipocreiinme reoMeTprHuecKue 13 1 bubmumoreka [IOK
burypsl 1 ux cBoiicta. MizmMepenue https://m.edsoo.ru/7f415e2e
TCOMETPHUYCCKUX BEIIMUUH
2 TpeyronbHUKH 23 2 bubnnorexa [HOK
https://m.edsoo.ru/7f415e2e
3 [TapannensHble IpsAMBIE, CyMMa 12 1 bubnnoreka [JOK
YIJIOB TPEYrOJbHHUKA https://m.edso0.ru/7f415e2e
4 OKpy>XHOCTB U KPYT. 16 1 bubmmoreka [IOK
I"'eoMeTpruyecKre OCTPOCHUS https://m.edsoo.ru/7f415e2¢e
5 IToBTOpEeHME, 0000IIIEHNE 3HAHUI 4 1 bu6mmoreka [IOK
https://m.edso0.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I1O 68 6
I[TPOTPAMME
8 KIIACC
Nenn HaumeHnoBaHme pa3aesioB u TeM KoandecTBo 4acoB | DuexkrpoHHble (1udpoBbIe)

/m

NporpaMmbl Beero | Kontpoann | 00pa3oBaTelbHble pecypebl
ble padoThI
1 YeTbIpE€XyroabHUKN 13 1 bubnnoreka [JOK
https://m.edsoo.ru/7f417e18
2 Teopema daneca u TeopemMa o 15 1 bubmuoreka [IOK
IPOMOPIMOHATIBHBIX OTPE3KaXx, https://m.edsoo.ru/7f417e18
0JJOOHBIE TPEYTOJIbHUKU
3 [Inomans. Haxoxaenue miomangei 13 1 bu6mmoreka [JOK
TPEYrOJIbHUKOB U MHOTOYT'OJBHBIX https://m.edsoo.ru/7f417e18
¢uryp. Inomanu nogo6HbIX GUryp
4 Teopema [Tudaropa u Hauana 9 1 bubnmoreka [JOK
TPUTOHOMETPUH https://m.edso0.ru/7f417e18
5 Vsl B OKpy)KHOCTU. Bricannsie u 13 1 bubmuoreka [IOK
OTHCAaHHBIE YETHIPEX YT OJIbHUKH. https://m.edsoo.ru/7f417e18
KacarenbHble K OKPYKHOCTH.
Kacanue okpyxHOCTEM
6 [ToBTOpEeHME, 0000IICHNE 3HAHHMA 5 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 68 6

ITPOTPAMME



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
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
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9 KJIACC
KoanuectBo
Ne 4acoB
HaumeHoBaHMe pa3aesioB U TeM Konr DuiekTpOHHBIE (LM (POBLIE)
n/ nporpamMmbl po.ib oGpasoBaTeJbHbIE Pecypchbl
Bceero HbIe
1|
pa6o
Thbl
Tpuronomerpus. Teopembl KOCHHYCOB 16 1 bub6nnorexa IIOK
U CUHYCOB. PelieHne TpeyrojabHUKOB https://m.edsoo.ru/7f41al2c
1{[/IpeoéipasoBaHI/Ie moao0us. 0 . Bubmorexa [IOK
CTPHHICCKHE COOTHOLICHHA B https://m.edsoo.ru/7f41al2c
OKPYKHOCTH
B 12 1 bu6mmoreka [IOK
CKTOPBI https://m.edsoo.ru/7f41al2c
JlexapToBBI KOOpAMHATHI HA 9 1 bub6anorexa IIOK
IIOCKOCTH https://m.edsoo.ru/7f41al2c
[IpaBuIbHBIE MHOTOYTOJIBHUKH. ; . Bu6uorexa [JOK
Jlnita OKpYKHOCTH H [IIOMAAL KpyTa. https://m.edsoo.ru/7f41al2c
Brruucnenue miomaaei
6 1 bubmuorexa [JOK
JBIOKCHHUS ILIOCKOCTH https://m.edsoo.ru/7f41al2c
[ToBTopeHue, 0606IIeHNE, 7 1 Bubnnorexa [IOK
cUCTeMaTH3aIHs 3HAHUH https://m.edsoo.ru/7f41al2c
OBHIEE KOJIMYECTBO YACOB I1O 68
I[TPOI'PAMME



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
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBbBI

7 KIIACC
Kon
npoBepsieM IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
oro o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs
pe3yJibTaTra
6 ['eomeTpus
Pacnio3naBaTh u3yueHHBIE TeOMETpUUECKHE (UTYpBI, OMpEHeNsiTh UuX
B3aMIMHOE  pACIOJIOKCHHE, H300pakaTh TEeOMETpUYECKUEe  (PUryphl,
6.1 BBITIOJHATH YEPTEXKH 0 YCIOBUIO 3a1auu. MI3MepsTh JTUHEHHbBIE U YTIIOBbIC
BENMYMHBL. Pemars 3a7auym Ha BBIUMUCIEHUE IJUH OTPE3KOB M BEITUYUH
yIJIOB
Jenates TpyOyr0 OLIEHKY JWHEHHBIX M YIJIOBBIX BEIUYHH MPEIMETOB B
6.2 peabHOM JKM3HU, Pa3MEpPOB MPHUPOJIHBIX OO0BEKTOB. PaznmuyaTh pasMepsl
3TUX 00BEKTOB MO MOPSAIKY BETUINHBI
6.3 CTpouTh 4epTexu K Fr€OMETPUUECKUM 3aa4aM
[lonb30BaTbcs MpU3HAKAMHU PABEHCTBA TPEYrOJbHHUKOB, HCIOJIb30BaTh
6.4 MPU3HAKK W CBOWCTBA PAaBHOOEIPEHHBIX TPEYTrOJHLHUKOB MPU PEHICHUN
3a1a4
65 [IpoBOIUTH TOTUYECKHUE PACCYKIAEHUS C UCIIOJIB30BAHUEM T'€OMETPUUYECKUX
' TeopemM
[Tonb30oBaTbcsl MpHU3HAKAMHM PABEHCTBA MPSMOYTOJBHBIX TPEYTrOJIbHUKOB,
6.6 CBOMCTBOM MEAHMaHbl, TPOBEIEHHOW K THUIIOTEHY3€ TMPSIMOYTOIHHOTO
TPEYroJIbHUKA, B PEIICHUU T€OMETPUUYECKUX 3a]a4
Onpenensars MNapayieIbHOCTh TMPSMBIX C TMOMOUIIBIO YIJIOB, KOTOpPbIE
6.7 obpazyer ¢ HHUMH cekymas. OmnpenensTs MapauIeNbHOCTh TPSMBIX C
' MOMOIIIbI0 PAaBEHCTBA PACCTOSHHUM OT TOYEK OJHOW MPAMOW N0 TOYEK
JIPYTror NpAMoi
6.8 Pemate 3amaun Ha kieTyaTon Oymare
[IpoBOANTH BBIYMCICHHUS W HAXOAWUThb YMCIOBBbIE U OYKBEHHBIC 3HAUCHUS
6.9 VIJIOB B TEOMETPUUECKMX 3ajladyaX C HCIOJIb30BAHUEM CYMMBI VYTIJIOB

TPEYroJbHUKOB U MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX INPHU

[IEPECECYCHUM  ABYX  IAapajUIeIbHBIX  NpAMBIX  cekymed. Pemats
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MMPAKTUYCCKUE 3a/la4M Ha HAXOXKXIACHUEC YI'JIOB

BJIaIIeTB MOHATUCM T'COMCTPUYCCKOIO MECTa TOYCK. YMmeTh OIIPCACIIATH

6.10 OMCCEKTPUCY yIJla W CEpPeAMHHBIA TEPIECHIUKYIIP K OTPE3Ky Kak
FeOMETPUUYECKHE MECTA TOUYEK
DopMyIHpPOBATH OMPEACIICHUS] OKPYXKHOCTH M Kpyra, XOpJbl U AuameTpa
6.11 OKPYXKHOCTH, TIOJIb30BaThCS HUX CBOMCTBAMHU. YMETh MPUMEHATH I3TH
CBOMCTBA IIpU PEILICHUHU 3a1a4
Brnangets moHsATHEM OMMCAaHHOW OKOJIO TPEYTrOJbHUKA OKPY)KHOCTH, YMETh
HaxoauTh €€ meHtp. Ilomp3oBaThCcsi (akTamMu O TOM, YTO OHMCCEKTPUCHI
6.12 VJIJIOB TPEYTOJbHHUKA IEPECEKAIOTCS B OJJHOH TOYKE, U O TOM, YTO
CepeIMHHbIC MEPIEHIUKYIISIPbl K CTOPOHAM TPEYTOJIbHUKA NEPECEKAIOTCS B
OJTHOM TOYKE
BianeTs MoHATHEM KacaTelbHOM K OKPYKHOCTH, ITOJIb30BAaThC TEOPEMOH O
6.13 NEePHEHANKYJISIPHOCTH KacaTeJIbHOW W paauyca, MPOBEACHHOIO K TOYKE
KacaHus
6.14 [Tonp30BaTbcst ~ MPOCTEHIIMMU ~ TEOMETPUUYECKUMHM  HEPABEHCTBAMHU,
' MMOHUMATh UX MPAKTUYECKUNA CMBICI
6.15 [IpoBOIUTH OCHOBHBIE TEOMETPUUECKHE MOCTPOSHHUS C MTOMOIIBIO IUPKYIIS
' 1 JIMHEWKU
8 KUIIACC
Kon
fposepse IIpoBepsiemble NpeIMeTHbIE Pe3yJIbTAThI 0CBOEHUS OCHOBHOM
r::y(ZIBT a o0pa3oBaTe/ibHOI NPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHUs
Ta
6 I'eomeTpus
6.1 Pacmo3HaBaTh OCHOBHBIE BHUIBI YETHIPEXYTOJBHUKOB, WX DJIEMEHTHI,
' MOJIb30BaThCA UX CBOMCTBAMHU IMPHU PEIICHUH T€OMETPUUECKHUX 3a1a4
6.2 [IpuMeHATh CBOWMCTBA TOYKM TEPECEUYCHHS MEAMaH TPeyrojbHUKa (IIEHTpa
' Macc) B peIIeHUH 3a1a4
Bragets nmonsiTMeM cpeHEll JTUHUU TPEYTOJbHUKA U Tpareluu, MPUMEHSTh
6.3 HX CBOMCTBaA MPHU PEIICHUU TeoMeTpuuecKux 3anad. [lonp3oBaTbCs TeopeMoit

Qdayieca U TEOPEMOH O MPONOPLUUOHAIBHBIX OTPE3KaX, IMPUMEHATh UX VIS

PEIICHUA IMPAKTHYCCKUX 3a1a4
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6.4

6.5

6.6

6.7

6.8

6.9

[IpuMeHsTh TpU3HAKHU [TOA00US TPEYTOJIBHUKOB B PEIICHUH I€OMETPUUYECKHIX
3a1a4

[Tonb3oBatbes Teopemoil Iludaropa st peuieHuss TeOMETPUUYECKHX U
npakTuueckux 3agad. CTpouTh MaTEeMaTHYECKYI0 MOJENb B MPAKTUUYECKUX
3a/layax, CaMOCTOSITENIbHO JeNaTh YEepTEX M HaXOJIUTh COOTBETCTBYIOILKE

JUIAHBI

Bnagers mnoHITHSIMH CHMHYCa, KOCHMHYCa H TaHI'CHCA OCTpOro yrjia
IpsAMOYI'OJIbHOTO TPEYIrOJIbHUKA. Ilonp30BaThCd STHUMHM HOHSITHSIMH JIA

PEIICHUA MIPAKTUYCCKUX 3a1a4

Beraucnsate (pa3uuHbIME CIIOCOOAMHM) TUIOIIAAL TPEYTOJbHUKA M TUIOMIAIN
MHOTOYTONBHBIX (GUTYp (MONB3YyACh, TJ€ HEOOXOIUMO, KaJIbKyISITOPOM).

[IpuMeHATH MOTyYEeHHBIE YMEHHS B IPAKTUYECKUX 3aa4ax

Biagers MOHATHAMM BIMCAaHHOIO M LEHTPAJIbHOIO YIVIA, MCIIOJIb30BAThH
TEOpPEMbI O BIIMCAHHBIX YIJIaX, yIrilaXx MEXIy XOpAamH (CeKyIIMMH) U yriie
MEXKy KacaTelIbHOU M XOPJ0M NPH PELICHUH T€OMETPUIECKUX 3a1a
BiageTre mOHATHEM ONHMCAHHOIO YETBHIPEXYIOJBHHMKA, MPUMEHATh CBOWMCTBA

OITMCAHHOT'O quHpéxyroanHKa IIpH pCHICHUUN 3aJ1a4

6.10

9 KJIACC

Kon
nposepsie
MOI'0
pe3yJibTa
Ta

6

HpI/IMCHSITI) IMMOJIYYCHHBIC 3HAHUA Ha IMPAKTHUKE — CTPOUTH MATEMAaTUYCCKUC
MOACIN AJId 3adad peanLHoﬁ JKHU3HH H IPOBOAUTH COOTBETCTBYIOIINC
BBIYUCIICHUA C NPUMCHCHHUEM HO)IO6I/I$[ U TPUTOHOMCTPHU (HOJ'II)3y5[CI>, rac

HE00XO0AUMO, KaIbKYJISITOPOM)

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'O 00111eT0 00Pa30BaHUA

I'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKHE (QYHKIIMH OCTPHIX YIJIOB, HAXOIUTh C UX
MIOMOIIBIO PA3IMYHBIEC JIEMEHTHI IPSIMOYTOJIBHOTO TPEYTrOJbHUKA («pEeIIeHue
MPSIMOYTOJIBHBIX TPEYrOJIbHUKOBY»). HaxoauTh (C MOMOIIBIO KaIbKYJIATOPA)

JJIMHBI 1 YTJIbI JJISA HETAOIMYHBIX 3HAYCHUI

6.2

[Tonp30Batbes popMynaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPHUYECKUM

TOXIACCTBOM JII HAXOXKACHUA COOTHOIIICHUI MCKAY TPUTOHOMCTPUUCCKUMU
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6.3

6.4

6.5

BEIn4YnHaMu

Hcnonb30BaTh TeOpeMbl CHHYCOB U KOCHHYCOB ISl HAXOKJCHUS Pa3IMuHbIX
AJIEMEHTOB TPEYTOJIbHHUKA («PELIEHUE TPEYrOJIbHUKOBY), IPUMEHATh UX MpU

peIICHUU IT'COMCTPUYCCKHUX 3a1a4

Bnamers  moHsATHSMH — TIpeoOpa3oBaHUS  MMOJOOWS, COOTBETCTBEHHBIX
9MeMEHTOB MmoAoOHBIX (uryp. Ilomb3oBarhest CBOMCTBaAMH — MOJOOUS
MPOU3BOJBHBIX (UTYP, YMETh BBIYUCIATH JUIMHBI W HAaXOIUTh YTIBI Y
noto0HBIX uryp. [TpuMeHsATh CBOMCTBA OO0 B MPAKTHUECKUX 3ajadyax.

YMeTh NpUBOAUTH MPUMEPHI MOAOOHBIX PUTYP B OKPYKAIOIIEM MUPE

ITonp3oBathes TCOPEMaMH O IIPOU3BCACHUN OTPE3KOB XOpPA, O IMMPOU3BCACHUHA

OTPE3KOB CCKYHIUX, O KBAApPaATC KacaTeJIbHOM

6.6

6.7

6.8

[Tonmp30BaThcs BEKTOpaMH, MOHMMATh UX TE€OMETPUYECKUN U (U3UUECKUI
CMBICJI, IPUMEHATh UX B PELICHUU T'€OMETPUUYECKUX U (PU3NYECKHUX 3a7ad.
[IpuMeHATh CKaNspHOE NPOU3BEACHHUE BEKTOPOB Ul HAXOXKACHUS [UIMH U

yIJI0B

Ilonp30BaThCd METOIOM KOOpAWHAT Ha IIJIOCKOCTHU, MNPHUMCHATH €Tr0 B

PEIICHUU T€COMCTPUYCCKUX U MPAKTHUICCKUX 3a/1av

Biagers NMOHATUSAMM INPABUIBHOIO MHOIOYTOJIBHUKA, JUIMHBI OKPY>KHOCTH,
JUIMHBl IYTM OKPYKHOCTH M PaJUaHHONM MeEphbl yIja, YMETb BBIYUCIATH
IJIomaaes Kpyra W ero yacred. [IpuMEHATH mNOJydYEeHHBIE YMEHHS B

IMPAKTUYCCKUX 3aaadax

6.9

HaxomuTh ocM WM LEHTPHl CUMMETPUU (QUTYp, NPUMEHSATH IBUKEHUS

IIJIOCKOCTH B IPOCTENUIINX CITydasx

6.10

[IpuMeHATH MOJIyYEHHBIE 3HAHHUS HAa MPAKTUKE — CTPOUTH MATEMATHYECKHUE
MOJENH JUIsl 3aJad pPEATbHOM >KU3HU M IPOBOJHUTH COOTBETCTBYIOLIUE
BBIUHCIICHUS] C NMPUMEHEHHWEM MO0J00MUsI M TPUTOHOMETPHUYECKHX (DyHKUINN

(moNIB3ySACH, I'7Ie HEOOXOIMMO, KAIBKYIATOPOM)
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ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC
IIpoBepsiemMblii 31eMeHT cOAepPKAHUSA
Koxn
6 I'eomerpus
HauanbHble nmonsatus reomerpuu. Touka, HpsMas, OTPE3OK, JIyd. Yrois. Bujubl
6.1 yriaoB. BeprukanpHele M CMexHbIE yribel. buccekrpuca yria. JlomaHas,
MHOTrOYyrojbHUK. [lapamiensHOCTh U NEpIEHAUKYISIPHOCTD IPSIMbBIX
6.9 Cummerpuunble ¢urypsl. OCHOBHbIE CBOWMCTBa oceBOM cummerpuu. Ilpumepsr
' CUMMETPUU B OKPYKAIOIIEM MUPE
6.3 OcHOBHBIE IOCTPOEHHUS € ITOMOIIBIO LIUPKYJIS U JUHEHKU. TpeyronbHuk. BricoTa,
' MenuaHa, OMCcCeKTpHca, X CBOMCTBA
6.4 PaBHOOepeHHBII ¥ PaBHOCTOPOHHMH  TpeyroibHUKH.  HepaBeHCTBO
' TpeyrojbHUKa
65 CBolicTBa 1M NMpU3HAKK PaBHOOEIPEHHOr0 TpeyrojpHUKa. lIpru3Haku paBeHCTBa
' TPEYrOJIbHUKOB
6.6 CBolicTBa M NPU3HAKK MapajUIeNbHbIX NpsAMbIX. CymMMma YIJIOB TpEyroJibHHKA.
' Bueunue yriel TpeyrojapHUKa
[IpsmoyronpHblii  TpeyroiabHUK. CBOWCTBO  MeIUaHbl  MPSAMOYTOJBHOTO
6.7 TPEYrojibHUKa, NPOBEAEHHOW K  runoreHyse. IlpusHakum  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpSMOYTrOIbHBIN TPEYTONbHUK C YIJIoM B 30°
HepaBencTBa B reoMeTpuu: HEPAaBEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O JUIMHE
6.8 JOMaHOH, TeopeMa O OoibpIIeM yrie W OOJbIIEH CTOpPOHE TPEYrOJbHUKA.
[lepnenaukynsip u HaKJIOHHAs
6.9 I'eomerpuueckoe  mecto  Touek. buccekTpuca yrma W CepeIMHHBIN
' NEPIEHIUKYISAP K OTPE3KY Kak FT€OMETPHYECKHE MECTa TOUEK
6.10 OKpYXHOCTh M KpPYyT, XOpJia U AHaMETpP, UX CBOMCTBAa. B3auMHOe pacnonoxeHue
' OKpPYXHOCTH M npsiMoii. KacarenpHast v cekyIasi K OKpy>KHOCTH
6.11 OkpyXHOCTb, BNMCAaHHas B Yroj. BrnucanHas W omnMcaHHas OKPYXKHOCTU

TpeyrojbHUKa
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8 KUIACC
IIpoBepsieMblii 3JIEMEHT COJlePKAHUS
Kon
6 I'eomerpus
6.1 YereipéxyronpHuku. IlapamienorpaMm, ero npu3Haku U CBONCTBA
6.2 [TpsMoyronbHUK, pOMO, KBaZpaT, X IPU3HAKHU U CBOMCTBA
6.3 Tpaneuus, paBHoOOKast Tpamenusi, €€ cBoiicTBa M npusHaku. lIpsmoyrosbHas
' Tpaneuus
6.4 Meron yasoenuss meauanbl. llentpanpHas cummerpus. Teopema Paneca u
' TEeopeMa O IPOIOPLIUOHAIBHBIX OTpE3Kax
6.5 Cpennue TMHUM TpeYroiabHUKa U Tpanenuu. LleHTp Macc TpeyronbHuKa
6.6 [Momobue TpeyronpbHUKOB, Kod(pduument momodus. IlpusHaku momOOUS
' TpeyrojabHUKOB. [IpuMeHeHre nojo0us pH pelieHNH IPAKTUYECKUX 3a/1a4
6.7 dopmyiibl Ui IUIOIIAAM TPEYToJIbHUKA, TapajuienorpaMma, pom0a 1 Tparnenuu
6.8 CgoiicTa miomaaeit reomerpuyeckux ¢uryp. OTHOLIEHHE TUIOIAAeH MOo00HBIX
| (uryp
6.9 Boeruncnenue momaneid TPEYroJbHUKOB M MHOTOYTOJIBHMKOB Ha KJIETYAaTON
' Oymare
6.10 Teopema Ilugaropa. Ilpumenenue teopemsl Iludaropa mpu pereHun
' IIPAKTUYECKUX 3a7a4
CuHyC, KOCHHYC, TaHI€HC OCTPOro yrja MpsIMOYIOJIbHOTO TpPEyroJIbHUKA.
6.11 OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TPUTOHOMETPUYECKHE (PYHKIIMU
yraos B 30°, 45° u 60°
6.12 BnucanHble 1 1EeHTpaIbHBIE YIUIBI, YTOJI MEXAY KacaTeJIbHOM M XOpIOH. YTibl
' MEX1y XOpJIaMU U CEKYLTUMU
6.13 BrnrcanHble U onMCaHHbIE YETHIPEXYTOIbHUKHU
6.14 B3aumHoe pacnonoxenue nByx okpyxkHocTed. Kacanue okpyxkHocteil. OOmiue
' KacaTeJbHbIE K IBYM OKPYKHOCTSIM
9 KIIACC
IIpoBepsieMblii JJIEMEHT COePKAHUS
Kon
6 ['eomerpus
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Cunyc, kocunyc, TanreHc yriioB ot 0 1o 180°. OcCHOBHOE TPUTOHOMETPUUYECKOE

o1 TOXIECTBO. DOPMYITBI IPUBEACHUS
Pemenne TpeyronbHHKOB. TeopemMa KOCHMHYCOB M TeOpeMa CHHYCOB. PerieHue
6.2 MPAKTUYECKUX 3a/ad C HCIIOJIb30BAHUEM TEOPEMBl KOCHHYCOB H TEOPEMBI
CHUHYCOB
6.3 [IpeoOpazoBanue mogodus. [Togodue cOOTBETCTBEHHBIX AJIEMEHTOB
6.4 Teopema 0 IPOU3BEICHUN OTPE3KOB XOPJ, TEOPEMBI O MPOM3BEIACHUH OTPE3KOB
' CEKYIIUX, TeOpeMa O KBaIpaTe KacaTeIbHOM
BekTop, mmHa (MOAy/Ih) BEKTOPA, COHAIIPABICHHBIC BEKTOPHI, IPOTUBOIOIOKHO
6.5 HAIPaBJICHHBIC BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABCHCTBO BEKTOPOB,
' orepanuu Haj BEeKTOpamH. PasioskeHue BEKTOpa MO JBYM HEKOJUTMHEAPHBIM
BEKTOPaM
6.6 Koopaunarel BekTopa. CKansipHOE HPOM3BEICHUE BCKTOPOB, NMPUMCHEHHE IS
' HAXOXICHUS JUTHH U yTJIOB
JlekapTOBBI KOOPIUHATHI HA IJIOCKOCTH. YPaBHEHHs MPSMOW U OKPY)KHOCTH B
6.7 KOOpJMHATAX, MePECCUeHUEe OKPYKHOCTEH M MPSAMBIX. MeToa KOOpJIWHAT U €ro
MpUMEHEHNE
6.8 ITpaBrIIbHBIE MHOTOYTOJIBHUKH
69 JlnuHa okpyxHOCTH. ['pagycHas u paguaHHas Mepa yria, BEIYUCICHHUE JIUH YT
' OKPY’KHOCTEN
6.10 [Tnomane kpyra, ceKTopa, cerMmeHTa
611 JIBKeHHSI TIJIOCKOCTH W BHYTPEHHHE CUMMETpud GUryp (dIeMeHTapHBIC

npencrasienus). [lapamiensaelii nepenoc. [loBopot
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IPOBEPSIEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBLIIEI'O OBPA3OBAHMUS

Kon
nposepsie
MOro
TpedoBaH
ust

IIpoBepsiemble TPeOGOBaHMS K NMPeIMETHBIM Pe3yJIbTATAM OCBOCHMUS
OCHOBHOM 00pa30BaTe/IbHON MPOrpaMMbl OCHOBHOI'O 001IIEr0
o0pa3zoBanusi Ha ocHoBe PI'OC

YMenue onepupoBaTh NOHATHUSIMHU: MHOXKECTBO, IOJMHOYKECTBO, OIEpaLUU
HaJl MHOXXECTBAMH, YMEHHUE OIEPUPOBATH MOHITUSIMHU: Tpad, CBSI3HBINA Tpad,
JIepeBO, LMKJI, NPUMEHATh UX IPU PELICHUM 3a7a4; YMEHHUE HCIOJIb30BaTh
rpagu4ecKkoe MpeaACTaBICHIUE MHOKECTB ISl OMTUCAHUs PeaIbHBIX MPOIECCOB

n HBHGHHﬁ, IIpU pCHICHUU 3a1a4 U3 JPYIrux y‘le6HBIX npeaMETOB

YMeHue OIICPUPOBATL IIOHATHAMU: OIPCACICHHUC, aKCHOMa, TCOpEMa,
A0Ka3aTCJIbCTBO, YMCHHUC pacClio3HaBaTb UCTUHHLIC W JIOKHBIC BbICKA3bIBAHMA,
NpUBOAUTL TMPUMEPBI U KOHTPIHPUMEPLI, CTPOUTHL BBICKA3BIBAHUA U

OTpULIaHUSA BBICKa3bIBaHUH

YMeHHne omnepupoBaTh IOHATHUSAMH: HATypaJlbHOE YHCIO, IMPOCTOE U
COCTaBHOE YUCIO, ACIMMOCTb HATypajbHBIX YHUCEIN, IMPU3HAKU JEIUMOCTH,
LeJIOE YUCIIO, MOAYJb 4ucia, OOBIKHOBEHHAs ApoOb U AecATUYHAs IpoOb,
CTaHJAPTHBIA BHUJ YKCIA, PAlUOHAIBHOE YHUCIO, UPPALUOHAIBHOE YHCIIO,
apudmeTnyecKuil KBaJpaTHBI KOPEHb, yYMEHHE BBINNOJHATH ACUCTBUS C
YUCJIAMM, CPAaBHMBAThb M YIOPANOYMBATH 4YMCIIA, IPEACTABIATH 4YUCIA Ha
KOOPJMHATHOW MPAMOW, OKPYIJIATh YHCIA; YMEHHE JeNaTh INPUKUAKY H

OLICHKY pC3yJibTaTa BBIUMCIICHU N

YMeHue onepupoBaTh MOHATUSAMH: CTENEHb C IeJbIM II0Ka3aTeleM,
apudmeTnyecKkuil KBaJpaTHBIM KOpEeHb, MHOTOUJIEH, ajlreOpanueckas ApoOb,
TO/IECTBO; 3HAKOMCTBO C KOPHEM HaTYpaJbHOM CTEHEeHU OOJIbIIe eAUHUIIBI;
YMEHHE BBINOIHATH pacdy€Tl Mo QopmyiaMm, IpeoOpa3oBaHUs IENbIX,
JIpoOHO-PallMOHATIBHBIX BBIPAXKEHUN U BBIPAKEHUI C KOPHSAMH, pa3iokKeHue
MHOIOWIEHa Ha MHOXXUTEIM, B TOM 4YHCIE C MCIOJb30BaHUEM (HOpMYI

Pa3HOCTH KBAIPaTOB M KBaJIpaTa CyMMBbI U pa3HOCTH

YMeHue onepupoBaTh MOHATHSIMH: YHCIOBOE PABEHCTBO, YPABHEHUE C OJTHOM
IIEPEMEHHOM, YMCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IEPEMEHHON; yMEHUE

peumate JMHEWHbIE M KBaJpaTHBIE YpaBHEHUsS, JIPOOHO-pallMOHAIbHbBIE
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YpaBHEHUSI C OJHOM MEPEMEHHOW, CUCTEMbl ABYX JIMHEUHBIX ypaBHEHHI,
JVMHCHHBIE HEPAaBEHCTBA HM MX CHCTEMBI, KBajJpaTHbie © JpoOHO-
paloHaIbHble HEPABEHCTBA C OJIHOM MEepeMEHHOW, B TOM 4YHUCIE IIpH
pelieHuu 3aj1ady U3 JIPYrux MPeIMETOB U MPAKTUUYECKUX 3aJlay; yMEHHUE
HCIOJIb30BaTh KOOPAMHATHYIO MPSAMYI0 U KOOPAMHATHYIO IUIOCKOCTH ISt

M300pakeHUs pelIeHU ypaBHEHUI, HEPABEHCTB U CUCTEM

VMeHHEe OINepupoBaTh MOHATHAMH: (QYHKUUS, rpapuk QYHKIUH, HYIU
(GYHKIMH, TNPOMEKYTKH 3HAKOIOCTOSIHCTBA, IPOMEKYTKH BO3PACTaHUS,
yObIBaHUs, HAauWOONbIICE ¥ HAMMCHBIICC 3HAYCHHS (QYHKLIUH;, YMCHHE
OIICpHUpPOBATH IIOHATUAMMU npsamas MMpONOPHHUOHAIIBHOCTD, JIMHEHHAS
GbyHkuus, KBagpatuyHas ~(QyHKUUs, oOpaTHas HPONOPLUOHATIBHOCTS,
napabona, runepoona; yMeHue CTpPOUTh Tpapuku (YHKIWH, MUCTIOIB30BATh
rpaduKy Ui ONpEJeNCHHsT CBOMCTB IPOLIECCOB M 3aBHCUMOCTEH, [UIs
pelIeHUs 3a7a9 U3 IPYruX y4eOHBIX MPEIMETOB U peaTbHOU KU3HHU; YMCHHE

BbIpaXXaTb q)OpMy.]'IaMI/I 3aBUCUMOCTH MCXKY BCIMYNHAMU

YMeHue onepupoBaTh MOHATHAMMU: TOCIEA0BATEIEHOCTD, apudMeTHIecKas u
reoMeTpuyeckas  MpPOrpeccHH;  yMEHHE  HCIOJb30BaTh  CBOWCTBa
nocse0BaTelbHOCTEH, (GOPMYNIbI CyMMBbl M OOIIEro 4ieHa NpU pPELIeHUU

3a/1a4, B TOM YHUCJIE 33]1a4 U3 IPYIUX y4eOHBIX MPEAMETOB U pEaTbHOM KU3HU

YMeHnue pemath 3aa4d pa3HbIX TUIIOB (B TOM YHCII€ HA MPOLEHTHI, 10JIU U
YacTH, JBWXKEHHE, paboTy, LIEHy TOBapOB M CTOMMOCTb MOKYIOK M YCIYT,
HaJOrM, 3aJa4d u3 O00JIaCTH YIpaBJIEHUS JMYHBIMM U CeMEHHBIMU
(¢uHaHCaMH); YMEHHE COCTABIATh BBIPRKEHUS, YPABHEHMs, HEPABEHCTBA U
CHUCTEMBI II0 YCIOBHIO 3aJadd, MCCIEAOBATh IIOJIyYEHHOE pEIICHUE U

OLICHUBATb HpaB,Z[OHOI[06HOCTB TOJIYYCHHBIX PE3YJIbTATOB

YMeHue omnepupoBaTh MOHATHAMU: (QUTypa, TOUKA, OTPE30K, HpsMas, Jyd,
JIOMaHas, YroJ, MHOTOYTOJbHUK, TPEYroJbHUK, pPaBHOOEAPEHHBIH U
PaBHOCTOPOHHUI TPEYTOJIbHUKHU, MPSAMOYTOJbHBIM TPEYroJbHUK, MEIuaHa,
OHCceKTpuca M BBICOTAa TPEYrOJIbHUKA, YETHIPEXYTOJIbHUK, HapaiieIorpaMM,
POMO, MPSIMOYTOJILHUK, KBaJIpaT, TPAaNelus; OKPYKHOCTb, KPYT, KacaTellbHas;
3HaKOMCTBO C IIPOCTPAaHCTBEHHBIMHU (UI'ypaMH; yMEHHE peulaTh 3a/Jadd, B
TOM 4HCJIE W3 IIOBCEIHEBHOM MHM3HM, HAa HAXOXACHHUE TIE€OMETPHUYECKHUX

BEJIMYMH C IPUMEHEHUEM H3YyUYEHHBIX CBOMCTB (puryp u GpaxTos

10

YMeHue  omepupoBaTh  IMOHATUAMHU: PABEHCTBO  (UIyp, paBEHCTBO

TPEYrOJbHUKOB; MapajUIeNbHOCTh M MEPHNEHIUKYISIPHOCTh MPSAMBIX, YroJl
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11

12

MEXIY MPSIMBbIMU, MEPHEHAUKYISpP, HAKIOHHAs, MPOEKUUs, nogodue Guryp,
MOAOOHBIE TPEYTOJAbHUKH, CUMMETPUSI OTHOCUTEIBHO TOYKH U TMIPSIMOW;
YMEHHME pAaclo3HaBaTh pPAaBEHCTBO, CHMMETPUI0O U mojodue Quryp,

[1apaJUIEIbHOCTD U MEPIIEHIUKYIIPHOCTD IPSMBIX B OKPYKAIOIIEM MHUPE

YMeHue onepupoBaTh MOHATUSIMH: JJIUHA, PACCTOSHUE, Yroyl (BeIMYHUHA
yria, CHUHYC M KOCHUHYC YIJla TPEYroJbHHUKA), IJIOLIa/lb; YMEHHUE OLIEHUBATh
pa3Mepsl IpeaIMeTOB U 00BEKTOB B OKPYKAIOIIEM MHUPE; YMEHHE MPUMEHSThH
(hopMyIIbI IEpUMETPA U TUIONIAJA MHOTOYTOJBHUKOB, JUTUHBI OKPYXKHOCTH H
wiom@aau Kpyra, o0ObemMa MPSAMOYTOJIbHOTO MapajuleNienuIena; yMEHHe
MPUMEHSTh MPU3HAKH PABEHCTBA TPEYTOJILHUKOB, TEOPEMY O CYMME YIJIOB
TpeyroibHuKa, Teopemy [ludaropa, TpuroHoMeTpuueckre COOTHOUICHHUS IS

BBIYMCIICHUS IIMH, PACCTOSHUM, IIJIOIIAEH

Ymenne  u3zoOpakaTh  miIockue — Gurypel M HX ~ KOMOWHAIWH,
IPOCTPAHCTBEHHbIE  (UIYpbl OT pPYyKH, C IOMOIIBIO  UYEPTEKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WJIM CHUMBOJBHOMY

OIIMCAaHHIO

13

YMeHue onepupoBaTh IMOHATUAMU: IPSAMOYTOJIbHAs CUCTEMAa KOOPAMHAT;
KOOpJIUHATBHl TOYKH, BEKTOpP, CyMMa BEKTOpPOB, NMPOU3BEJEHHE BEKTOpa Ha
4HCII0, CKAIIPHOE ITPOU3BEICHNE BEKTOPOB; YMEHHE HUCIIONIB30BaTh BEKTOPBI
1 KOOpJMHATHI JJIsl MPEJCTaBICHNs JAHHBIX U PELIeHMs 3a7ad, B TOM YHCIIe

nu3 Apyrux y‘Ie6HHX NpeaAMETOB U peanLHoﬁ KHU3HHU

14

YMeHue onepupoBaTh MOHITHSIMH: CTOJOMKOBBIE U KPYrOBBIE TUATPAMMBI,
TaOJIUIbI, cpeiHee apupMETHUECKOe, Me/lnaHa, Hauboblliee U HauMEHbIIIee
3HAUEHUS, pa3Max YUCIOBOrO HAOOpa; yMEHUE U3BJIEKaTh, HHTEPIPETHPOBATH
U TpeoOpa3oBbIBaTh WH(OpPMAIMIO, TPEACTABICHHYI0O B TaOnMiax W Ha
quarpaMMax, OTpa)arolllyl0 CBOMCTBA U XapaKTEPUCTHKU PEATbHBIX
MPOIIECCOB U SIBIICHUM;,; YMEHHE pAClO3HaBaTh W3MEHYHMBBHIC BEIUYWHBI B

OKpY’KaoIlleM MUpE

15

YMeHue omnepupoBarTh IMOHATUSMHU: CIOy4yalHBIH  ONBIT  (CIoy4yailHBIN
HKCHEPUMEHT), 3JIEMEHTapHOE COOBITHE (JEMEHTapHBIA MCXOJ) CIy4yailHOTO
OIbITA, CIy4alHOE COOBITHE, BEPOATHOCTb COOBITHS; YMEHHE HAXOIUTh
BEPOSITHOCTH CIIy4allHBIX COOBITUH B ONBITaX C PAaBHOBO3MOKHBIMHU
JIEMEHTAPHBIMU ~ COOBITUSIMM;  yYMEHHME  pellaTh  3aJaud  METOJOM
OpPTraHU30BaHHOTO Iepedopa M C HUCIHOJb30BAHUEM IpPaBHJIA YMHOXKCHHS,

YMEHHE OLIEHUBATh BEPOSTHOCTH peajbHBIX COOBITUN U SIBICHUN, TOHUMATh
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16

POJIb IMPAKTUYCCKH  JOCTOBECPHBIX H MaJIOBEPOATHBIX COOBITUH B
OKpyKaromeM MHUPEC U B KU3HH; 3HAKOMCTBO C IIOHATHEM HC3aBHUCHMBIX
CO6BITI/II71; 3HAKOMCTBO C 3aKOHOM OOJBIINX YHCENT U €0 POJIBIO B MAaCCOBBIX

SABJICHUAX

YMeHue BbIOMpATh MOIXOMAIINKA M3YUYEHHBIH METOJ JUISl PEIICHHS 3a/1ayH,
MPUBOJAUTH TPUMEPHl MAaTEMAaTHUYECKUX 3aKOHOMEPHOCTEW B MPHUPOAEC U
JKU3HHM, pPaclo3HaBaTh IMPOSBICHHWE 3aKOHOB MAaTEMaTHKH B HMCKYCCTBE,
OMUCHIBATh OTJEIbHBIC BBIJIAIOIIMECS PE3YJIbTAThI, IOJYYCHHBIE B XOJE
pa3BUTHUS MaTEeMaTHUKW KaK HAyKd, NPUBOJUTH MPUMEPHI MATeMaTUYECKUX

OTKPBITHH U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOU HCTOPUU
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IHHEPEYEHbD 3JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMBIX HA

OI'2 IO MATEMATHUKE
Kon IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS

1 Hucna u BIYUCICHUS

11 Harypanbnble u nensie yncna. [Ipu3Haky JenMMoCTH HEIbIX YUCEe

12 OObIKHOBEHHBIE W JIECATUYHBIE  JpOOM, TMPOILEHTHI, OECKOHEYHBIC
- MepUOANYECKHEe IpooH

13 Panmonaneupie ymcna. ApudmMeTrudyeckue OmNepaludd C palroHaJIbHBIMU
- YUCIaMHU

14 JleiicTBUTENbHBIC YUCHTA. APUPMETHYCCKHE ONEpalliid C JICHCTBUTEIHLHBIMU
- YUCIaMHU

15 [TpuOnmkEHHBIE BBIYUCIICHUS, TMPaBWIA OKPYIJICHUS, MPHUKUAKA M OIECHKA
. pe3yibTaTa BEIYUCICHUN
2 Anrebpanyeckue BoIpaKEHUs

2.1 BykBeHnHble BeIpakeHUs (BbIPaXKEHUS C IEPEMEHHBIMHU )

29 Crenenb ¢ uenbiM nokazareneM. CTeneHb C pallMOHAIBHBIM IOKa3aTeJIeM.
. CBoiicTBa cTeneHU

2.3 MHoro4IeHbI

24 Anrebpandeckas 1po0b

”E Apudmernueckuif  KOpeHb  HaTypalbHOM  cTtemenu.  JleWcTBus ¢
' apupMETHYECKUMH KOPHSIMH HaTypaIbHOW CTETICHI
3 VYpaBHEHUs 1 HEPABEHCTBA

31 Lensie u apoOHO-panMoHanbHBIE ypaBHEHUsA. CHCTEMBI W COBOKYITHOCTHU
- ypaBHEHUU

39 Lensle u apoOHO-panMoHaNbHBIE HepaBeHCTBA. CHUCTEMBI U COBOKYITHOCTH
- HEPABEHCTB

3.3 Pemrenne TekCTOBBIX 3a1a4
4 Uucnoble mOCiIeI0BATETbHOCTH
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41 ITocnegoBaTenpHOCTH, CIIOCOOBI 3a0aHU OCIIEN0BATEILHOCTEH
42 Apudmernueckas U reoMmerpuyeckas mnporpeccuu. Dopmysia CIOXHBIX
- MIPOIICHTOB
5 OyHKIIUA
Oyuknusi, cmocoObl  3amanus ¢GyHKuH. [padux dynkumun. OO6macTh
ONpeNleJIeHUs M MHOXECTBO 3HaueHMd ¢yHkuuu. Hymm  Qynkuumm.
5.1. [IpomexxyTku 3HaAKONOCTOSIHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (DYHKIIMH.
Maxkcumymbl 1 MUHUMYMBI (hyHKIHA. Hanbosbiiee 1 HauMeHbllee 3HaYCHHUE
(GyHKINU HAa TPOMEKYTKE
6 Koopaunats! Ha IpsAMO U INIOCKOCTH
6.1 Koopaunataas npsimas
6.2 JlexapToBbl KOOPIMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue GUrypsl 1 UX cBOicTBa
7.2 Tpeyronbauk
7.3 MHOroyrojabsHuKu
7.4 OKpy>KHOCTb U KpyT
7.5 N3mepenue reoMeTpu4ecKuxX BETUYHH
7.6 BekTopsl Ha TIOCKOCTH
8 BeposiTHOCTB M cTaTHCTHKA
8.1 OnucarenpHasi CTATUCTUKA
8.2 BeposiTHOCTh
8.3 KombunaTtopuka
8.4 MHosxecTBa
8.5 I'pader




26

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

Marematuka. ['eomerpusi: 7-9-e¢ knaccel: 6a30BbIH ypOBEHB: y4eOHUK, 7-9
knaccel/  ArtanacsH JI.C., byryzoB B.®., Kagomues C.b. u npyrue, —
Ax1monepHoe obuiectBo «M3marensctBo «lIpocBerienue.

METOJIUYECKHUE MATEPHUAJIBI JIJI51 YUUTEJISA

Marematuka «I'eometpus 7-9», Meroandeckoe mocoOue K MpeaIMETHOM
auHun  yuyeOHukoB — mo reometpun  JI. C. Atanacsna, B. ®@. byty3osBa,
C. b. KagomuieBa u np., Mocksa «IIpocsemienue», — 2023.

NUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCbI
CETU UHTEPHET

1. bubnmoreka LIOK https://m.edsoo.ru/

2. https://uchitelya.com/matematika/

3. https://urok.1sept.ru/

4.https://resh.edu.ru/


https://m.edsoo.ru/
https://uchitelya.com/matematika/
https://urok.1sept.ru/
https://resh.edu.ru/
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[Tpunoxenue
K paboueit mporpamme OO0
yueOHoro Kypca «['eomeTpus»

®opmbl ydyeTa padoueil mporpaMMbl BOCIIMTAHUS
B padoueil mporpaMme 1o MaTeMaTuke

PabGouass mnporpamma Bocrnutanus MBOY «COHI Ne 21 um. C.M.
XOJIOMSHCKOTO»  pealu3yeTcsi  4epe3  HCIOJb30BAaHHUE  BOCHHUTATEIHLHOTO
MOTEHIIMala YPOKOB MaTeMaTHKH. JTa pabdoTa OCYIIECTBIIACTCS B CIICHYIOIINX
dbopmax:

e MOOYXAeHHE OOyYaroIMXcs COOMIOAaTh HAa YPOKE OOIIECTPUHATHIE HOPMBI
MOBEJICHMSI, MpaBUia OOIICHUS CO CTAPIIUMHU (TI€IarOTUYECKUMU PAaOOTHUKAMU) U
CBEpCTHUKaMHU  (0OyYalomUMUCS), TNPUHIUNBI  y4eOHOW  JUCHUIUIMHBI U
caMOOpraHU3aluu;

e MPUBJICUCHUE BHUMAHUS OOYYaIOIIMXCS K IIEHHOCTHOMY  acCIEKTy
U3y4aeMbIX Ha YpOKax MPEAMETOB, SIBICHHM, COOBITUN dYepe3: JEMOHCTPALUIO
oOyyaromumcsi  MPUMEPOB  OTBETCTBEHHOIO,  IPaXXJAaHCKOTO  TMOBEACHUS,
MPOSIBJICHUSI YEJIOBEKOIIOOUS U J00pOCepAeUHOCTH; OOpallleHrue BHUMAHHS Ha
HPABCTBEHHBIE AaCIMEKThl HAYYHBIX OTKPBITHM, KOTOPBIE HM3Yy4arOTCS B JIaHHBIN
MOMEHT Ha ypOKE; Ha JAesTeJed HAyKH, MOJIUTHUKOB, CBA3AHHBIX C M3y4YaeMbIMHU B
JJAaHHBII MOMEHT TEMaMHM, Ha TOT BKJIaJl, KOTOPbIM OHU BHECIIM B PA3BUTHE HAIIECU
CTpaHbl U1 MUpPa, IPUMEPHI UX JKU3HU, HA MOTHUBBI X MOCTYIIKOB; HUCIOJIb30BaHUE
Ha ypokax HHGOpMAIIMM, 3aTParuBaoIIel Ba)KHBIE COLMAIbHBIC, HPABCTBEHHBIC,
ATUYECKHUE BOMPOCHI;

e HCIOJIb30BAaHUE BOCHHUTATENBHBIX BO3MOXHOCTEH COAEpX aHUs Y4eOHOro
npeaMera s (popMUpOBaHHMS Yy OOYYAIOUIUXCA POCCUUCKUX TPAJIUIIMOHHBIX
JTyXOBHO-HPABCTBEHHBIX W  COLMOKYJBTYPHBIX IIEHHOCTEH Yepe3 Mmoja0oop
COOTBETCTBYIOIIMX TEKCTOB JUIsl M3Y4YEHUs, TMPOOJEMHBIX CUTyaludl st
00CYXIeHHUsI B KJIaCCe;

e HWHUIMUPOBAHUE OOCYXKIECHHM, BHICKA3bIBAHUW CBOETO0 MHEHMS, BBIPAOOTKH
CBOETO JIMYHOCTHOTO OTHOIIICHUS K U3y4aE€MbIM COOBITHSIM, JIUIAM;

e BKJIIOUEHHE B YPOK HUIPOBBIX MPOLEAYP, KOTOPbIE€ MOMOTalOT MOAACPKAThH
MOTHUBAIIMIO OOYYaIOIMMXCA K TOJYyYCHUIO 3HAHUN, HAJAXKUBAHUIO TMO3UTHBHBIX
MEXKJIMYHOCTHBIX ~ OTHOILIEHMM B  Kjacce, IMOMOTAlOT  YCTAHOBJICHUIO
no0OposkenaTeabHOM aTMOc(hephbl BO BpeMsIypoKa;

e TMPUMEHEHWE HA YPOKE WHTEPAKTUBHBIX (PopM pabOThI, CTUMYIHUPYIOITUX
MO3HABATEJIbHYI0 MOTUBALIMIO O0YyYaIOIINXCS;

e MPUMEHEHHE TPYNIOBOM pabOThl WM pabOThl B TMapax, KOTOpPbIC
CIIOCOOCTBYIOT Pa3BUTHIO HABBIKOB KOMAaHIHOM pabOThl W B3aUMOJEHCTBUIO C
JIPYTUMHU 00y4aroIUMHUCS;

e BBHIOOP M UCIOJIb30BAHUE HA YPOKaX METOJOB, METOAMK, OKa3bIBAIOLIUX
BOCIIUTATENBHOE BO3JIEUCTBUE HA JINYHOCTh B COOTBETCTBUM C BOCHUTATEIbHBIM
UJI€aJIoM, €0 U 33a/1a4aMH BOCIIUTAHUS;
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e UHUIMMPOBAHUE U  NOJJEPKKA  HCCIEIOBATEIBCKOM  1E€ATEIbHOCTU
IIKOJILHUKOB B (OpME€ BKIIOUYEHHUS B YPOK pa3iIMUHBIX HCCIEI0BATEIbCKUX
3aJaHuil, YTO JaeT BO3MOXKHOCTb OOY4YalOIIMMCA IPUOOPECTH  HABBIKU
CaMOCTOATENIBHOTO PELICHUsT TEOPETUYECKOM MpOOJIEMbl, TE€HEPUPOBAHUS U
oopmiieHus: COOCTBEHHBIX THIIOTE3, YBAKUTEIHHOTO OTHOIICHUS K UYKHM HJICSM,
nyOJMYHOrO BBICTYIUIEHUS, APTYMEHTHUPOBAHHUS M OTCTAaMBaHUSA CBOEH TOYKHU
3peHus;

e YCTAHOBJICHHE YBaXXUTEIbHBIX, JIOBEPUTEIIbHBIX, HeOpMaTbHBIX
OTHOUIEHUI MEX]y YUUTEJIEM U YYEHHUKaMH, CO3/1aHHE Ha YPOKaxX 3MOLMOHAIBHO-
KOM(pOPTHOM CpEeIBl.



