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MNOACHUTEJIBHASA 3AIINCKA

['eomeTpusi Kak OJAMH M3 OCHOBHBIX pa3[eOB IIKOJbHOW MAaTEMaTUKH,
UMEIOIINIA CBOEU 1EIbI0 00ECIeunTh U3yYyeHUEe CBOMCTB M pa3MepoB GUTyp, HX
OTHOUIEHUI M B3aUMHOE PACIIOJIOKEHUE, ONTMPAETCS HAa JJOTMYECKYIO, JOKAa3aTeb-
HYTO0 JTUHUIO. [[eHHOCTh M3y4YeHUsI TECOMETPUHU HA YPOBHE OCHOBHOTO 0O0IIEro odpa-
30BaHMS 3aKJIIOYAETCS B TOM, YTO OOYYaIOIIMICS YYUTCS MPOBOJAUTH JIOKA3aTEIb-
HBIE PACCYKJICHHS, CTPOUTH JIOTUYECKUE YMO3AKIIOUECHUS, JOKA3bIBaTh UCTUHHbBIC
YTBEPKIAEHUS U CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM, IPOBOJIUTH PACCYKICHHUS «OT
IPOTUBHOT0», OTJIMYATh CBOMCTBA OT MPHU3HAKOB, ()OPMYIUPOBATH OOpATHBIE YT-
BEPIKJICHHUS.

BTtopoii 1enpro n3y4eHus: reOMETPUHM SIBIIIETCS. UCIIOJIb30BAHNE €€ KaK MHCT-
PYMEHTa MpPU PEUICHUH KaK MaTEMAaTHUYECKUX, TaK U MPAKTUYECKHUX 3a/]a4, BCTpe-
YalOlUXCs B peajbHOU ku3HU. OOydarolmuiics JOHKEH HAyYUThCA OINpPEAEIIUTD
F€OMETPUYECKYIO PUTYpPY, OUCATh CIOBAMU JAHHBIA YEPTEK WU PUCYHOK, HAUTH
IUIOLIAAb 3€MEIBHOI0 Y4YacTKa, pacCUYUTaTh HEOOXOIMMYIO JUIMHY ONTOBOJIOKOH-
HOro KaOess Uiy TpedyeMble pa3Mepbl rapaxka JIjsi aBTOMOOUIISl. DTOMY COOTBET-
CTBYET BTOpAas, BBIYMCIWTEIbHAS JIMHUS B U3ydeHUU reomeTpuu. lIpu pemenun
3aJ1a4y MPaKTUYECKOIro Xapakrepa 00yJarouuics yYuTcsl CTPOUTh MaTeMaTU4YEeCKUe
MOJIEIN pPEealbHbIX >KU3HEHHBIX CHUTYaIlMi, MPOBOAUTH BHIYMCICHUS U OLICHUBATH
aJIeKBaTHOCTb IIOJIyYEHHOIO pe3yJsbTara.

Kpaiine BaxkHO TNOMYEPKUBATH CBSI3M TEOMETPUU C JPYTUMU YUEOHBIMH
peIMEeTaMi, MOTUBUPOBAThH MCIOJIB30BaTh OMPEACIICHUS T€OMETPUIECKUX (PUTYD
U TIOHATHUM, IEMOHCTPUPOBATH NMPUMEHEHHE TMOJYYEHHbIX YMEHUH B (pusuke u
TEXHUKE. DTU CBs3M Haubosee SipKO BUIHBI B TeMax «Bektopsn», « TpuroHomer-
pUYECKHEe COOTHOIICHHS», «MeTon koopauHat» u « Teopema [Tudaropay.

VYuebnsliii Kypc «I'eomMeTpus» BKIIIOYAET CIEIYIONME OCHOBHBIE pa3/eibl CO-
nepxkanus: «l'eoMerpruueckue GUTYpsl U UX CBOWMCTBaAY, «M3MepeHune reomeTpuye-
CKUX BEJIMUYUHY», «JleKapTOBbl KOOPJAMHATHI HA MIIOCKOCTHY, «BeKkTophl», «JIBrKe-
HUS TI0CKOCTHY, «IIpeobpazoBanus mo100us».

Ha u3ydenue yue6HOro Kypca «I'eomerpusi» orBoautcsa 204 yaca: B 7 kiacce
— 68 vacoB (2 yaca B Heziento), B 8 Ki1acce — 68 yacoB (2 yaca B HenEN0), B 9 kiac-
ce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUEHUA
7 KIIACC

Havanpnble nonstus reomerpun. Touka, mpsMasi, OTPE30K, JIyd. YToi. Buasl
yriioB. BepTukaneHble U cMexHbIE yribl. buccekrpuca yria. JlomaHasi, MHOro-
yroJbHHUK. [lapannenbHoCTh U NEPHEHANKYISIPHOCTD MPSMBIX.

Cummetpuunbie Gurypsl. OCHOBHBIE CBOMCTBa 0ceBOM cumMerpuu. [lpume-
PBl CUMMETPHUH B OKPYXKAOIIEM MHUPE.

OCHOBHBIE IOCTPOEHHUS C IIOMOUIBIO IUPKYJIS U JIMHEWKU. TpeyroabHUK. BeI-
coTa, Me/lhaHa, OucceKkTpuca, UX CBOWCTBA.

PaBHOOEpeHHBIN M PAaBHOCTOPOHHUMN TpeyroiabHuku. HepaBeHCTBO Tpe-
YTOJIbHHKA.

CBoiicTBa U IPU3HAKK PaBHOOEIPEHHOTO TpeyrojbHUKa. [[pru3Haku paBeHCT-
Ba TPEYTOJIbHUKOB.

CBoiiCTBa U MPU3HAKU NapajuIeNbHbIX MPsAMbIX. CyMMa yTJIOB TPEYrOJIbHUKA.
Breninue yrisl TpeyrojibHUKa.

[IpssMOyTONIBHBIA TPEYroJbHUK. CBOMCTBO MEIHMAHBI IPSIMOYTOJIBHOIO TpE-
YTOJIbHHUKA, NMPOBENEHHON K TMNOTEHY3€. [IpH3Haku paBeHCTBA NMPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB. [IpsAMOYTOIbHBINA TPEYTOIBHUK C yTioM B 30°.

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

['eomeTprueckoe MECTO TOUEK. bUCCEKTpHUCa yriia U CEpEAUHHBIN MEPIICHIU-
KYJISIp K OTPE3KY KaK T€OMETPUUECKHE MECTA TOUYEK.

OKpy>KHOCTb U KpPYT, XOpAa U AMAMETP, UX CBOKCTBA. B3anmHoe pacronoxe-
HUE OKPYKHOCTH W mIpsMoi. KacarenbHas M cekymas K OKpPYKHOCTH. OKpyx-
HOCTb, BIIMCaHHAasA B yroJ. BnimcanHas ¥ omMcaHHasi OKPYKHOCTH TPEYTOJIbHHKA.

8 KIIACC

Yereipéxyronpauku. [lapamnenorpamm, ero nmpusHaku U cBoucTa. HacTHble
Cllydan TMapajuieiorpaMMoOB (TIPSIMOYTOJIBHUK, pOMO, KBajpar), UX MPU3HAKU H
cBoicTBa. Tpamenus, paBHOOOKasi Tpamenus, €€ CBOWCTBa W MpusHaku. [Ipsmo-
YTOJIbHASI TPANEIUSL.

Meron ynBoenus menuansl. LleHTpanbnas cumMmerpus. Teopema dPaneca u
TEOpEMa O IPOIOPLHOHAIIBHBIX OTPE3KaAX.

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

[Togobue TpeyronbHUKOB, kK03 duiueHT noaodus. [Ipusznaku mogodus Tpe-
yroabHUKOB. [IpuMeHeHnre nogooust mpu perieHu NpakTUYeCKUX 3a1ad.



CpoiicTBa miuomazeil reomerpuueckux ¢uryp. @opmyssl Ui IOMAAA Tpe-
yrOJbHUKA, MapajuiesorpaMMa, pomda u Tpanenuu. OTHOIIEHHE MUIONIaied Mo-
TOOHBIX QUTYD.

Brluncnenne miomaaeid TpeyroJibHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYaTOM
Oymare.

Teopema Iludaropa. Ilpumenenue Teopemsl [Tudaropa npu pemieHun npak-
TUYECKUX 3a]a4.

CHHYC, KOCHHYC, TaHI'€HC OCTPOTO YIUIa NPSAMOYTOJIBHOTO TPEYrOJIbHHKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpuroHomerpuueckue QyHKIUU yT-
soB B 30, 45 u 60°.

BrmcaHHbIE U LIEHTpaNbHBIE YIUIBI, YTOJ MEXKAY KACATENBbHOM M XOpIOU. YT-
JbI MEXAY XOPJAaMH U CEKyIIMMH. BricaHHbIE U ONKCAaHHBIE YEThIPEXYTOJIbHUKU.
B3aumHoe pacrnonoxxeHue AByX OKpykHocTe. Kacanue okpyxkHoctei. OOuiue
KaCaTeJIbHBIE K JBYM OKPYKHOCTSIM.

9 KNIACC

Cunyc, kocunyc, Tanresc yriaoB ot 0 go 180°. OcCHOBHOE TpUTOHOMETpUYE-
CKO€ TOXAECTBO. POPMYJIIbI IPUBEACHUS.

Pemenue TpeyroiapHukoB. TeopeMa KOCMHYCOB M TeopeMa CHHYCOB. Pere-
HUE NPAKTUYECKUX 3a/1a4 C UCIIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CH-
HYCOB.

[IpeobpazoBanue nonoous. [1ogodue COOTBETCTBEHHBIX JIEMEHTOB.

TeopeMa 0 MPOU3BEEHUH OTPE3KOB XOPJ, TEOPEMBI O IIPOU3BEACHUN OTPE3-
KOB CEKYILHX, TEOPEMA O KBAApATE KacaTeIbHOM.

BekTop, myimHa (MOAyJb) BEKTOpPA, COHANPABICHHBIE BEKTOPHI, ITPOTHBOIIO-
JIO’KHO HaIlpaBJEHHBIE BEKTOPbI, KOJUITMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB,
orepanuy Haj BeKTopamu. PasznojkeHne BEKTOpa MO JABYM HEKOJUIMHEApHBIM BEK-
topaMm. Koopaunatel Bekropa. CKaJsIpHOE MPOU3BEIEHNE BEKTOPOB, IPUMEHEHHE
JUTSl HAXOXK/ICHMS IJTUH U YTJIOB.

JlexapToBbl KOOpAMHATHI HA IUIOCKOCTHU. Y PaBHEHUS NPSIMOU U OKPYKHOCTH
B KOOpJMHATAX, MEPECECUCHUE OKPYKHOCTEH U MPSIMbIX. MEeTOJl KOOPAUHAT U €ro
IpUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJIBHUKMU. JlJIMHA OKpYKXHOCTU. ['panycHas u paauas-
Has Mepa YIJa, BBIUMCIEHUE JUIMH QYT OKpykHOcTed. Ilmomane kpyra, cekropa,
CErMEHTA.

JIBWKEHUS TUIOCKOCTM M BHYTPEHHHE CHUMMETpUU Guryp (sremMeHTapHbIe
npeactasienus). [lapannensHeiii nepenoc. [loBopor.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI YUEB-
HOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIET'O
OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJabTaThl OCBOCHHUS MpOrpaMmbl yueOHoro kypca «I'eo-
METPUSD» XapaKTEPU3YyIOTCA:

1) narpuoTHYecKoe BOCIIMTAHME:

MPOSIBJICHUEM MHTEpeca K MPOLIJIOMY U HACTOSIIIIEMY POCCUIICKON MaTeMaTH-
KU, [ICHHOCTHBIM OTHOLIEHUEM K JOCTH)KEHUSIM POCCUHUCKUX MATEMATHUKOB U POC-
CUHCKON MaTeMaTU4YEeCKOMW IIKOJIbI, K UCIIOJIb30BAHUIO ATUX JOCTHKEHUN B JPYTUX
HayKax U MPUKIaAHBIX chepax;

2) rpaxaaHCcKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00s3aHHOCTEN IpakIaHWHA U peallu3alliid €ro
paB, NpPe/ICTAaBIIEHUEM O MaTEMaTHYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS Pa3iINy-
HBIX CTPYKTYp, SIBICHUMN, MPOIEAYp TPAXKIAHCKOTO OOIIecTBa (HarpuMep, BbIOO-
pBI, OINpPOCHI), TOTOBHOCTHIO K OOCYXJEHHIO 3TUYECKHUX IMPOOJEM, CBS3AHHBIX C
MPAKTUYECKUM TPUMEHEHHEM JOCTHUXKEHUU HAyKW, OCO3HAHUEM BAXXHOCTHU MO-
PaTbHO-3TUYECKUX MTPUHLIUIOB B AEATEIbHOCTH YYEHOTO;

3) TpyA0OBOE BOCIIMTAHUE:

YCTAHOBKOI Ha aKTUBHOE y4acTHE B PEIICHUM MPAKTUYECKUX 3a7a4 MaTema-
TUYECKON HamNpaBICHHOCTH, OCO3HAHUEM BaXKHOCTH MaTeMaTH4YeCKoro oOpa3oBa-
HUS Ha NPOTSHKEHUHU BCEU JKU3HU JJIsl YCHENTHON MpoQecCHoHaIbHON JAesTeNbHO-
CTH M pa3BUTHEM HEOOXOJMMBIX YMEHHI, OCO3HAHHBIM BHIOOPOM M MOCTPOCHUEM
WHUBUyaJIbHON TPAeKTOPUU O00pa30BaHUs U KU3HEHHBIX TUIAHOB C YYETOM JIMY-
HBIX MHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTENH;

4) acTeTH4YecKOe BOCIUTAHME:

CIIOCOOHOCTHIO K AMOIMOHAJIBHOMY U 3CTETUYECKOMY BOCHPHUATHIO MaTeMa-
TUYECKUX OOBEKTOB, 3a/1a4, PEIICHUN, PaCCYKJICHUN, YMEHHUIO BUJIETh MaTeMaTH-
YECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOI'O MO3HAHMS:

OpUEHTaIMed B JCATEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4HBIX Tpej-
CTaBJICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSX PA3BUTHS UYEJIOBEKa, MPUPOJBI U 00-
IeCTBA, MOHMMAHUEM MaTEeMaTUYeCKOW HayKh Kak cQepbl YeIOBEUECKOW Jes-
TEJLHOCTHU, 3TANOB €€ Pa3BUTHUS U 3HAYUMOCTH JJIsl Pa3BUTHUS [IUBUIU3AIIMU, OBJIa-
JIEHUEM SA3bIKOM MAaTE€MATHUKH U MAaTEMAaTUYECKON KyJbTYpOl Kak CpPEACTBOM IIO-
3HaHUS MHUpPA, OBJIAJCHUEM IPOCTEUIIMMH HABBIKAMU HCCIIEIOBATEIICKON €S-
TEJIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (popMHPOBAHHE KYJILTYPbI 310POBbS M
IMOIUOHAJIBLHOTO 0J1ATONOTYYHS:

TOTOBHOCTBIO MMPUMEHATh MaTeMAaTHYECKHUE 3HAHUS B MHTEPECAX CBOETO 3710-
POBBS, BelIeHUS 370pOBOro o0Opasa >KM3HM (3A0pOBOE MHUTaHHE, cOaJTaHCUPOBAH-
HBIM PeXXHUM 3aHATHI W OTIbIXa, peryjsipHas Quanyeckas akTUBHOCTbH), CPOPMHU-
POBAaHHOCTHIO HaBBbIKA pedIeKCHH, TIPU3HAHUEM CBOETO MpaBa Ha OMMOKY M TaKo-
r'0 K€ IIpaBa APYroro 4cI0BEKa,

7) 3K0JIOTHYeCKOe BOCIIUTAHME:

OpUEHTallMel HAa TPUMEHEHUE MaTeMaTUUYEeCKUX 3HAHUMU I PElICHUs 3ajad
B 00JIACTH COXPAHHOCTHU OKPY>KAroIIeH cpejibl, INIAHUPOBAHUS TTOCTYIIKOB U OLICH-
KM WX BO3MOXXHBIX ITOCJICACTBUI JIJISI OKPYKAIOIMIEH CPeJbl, OCO3HAHUEM TJI00aITh-
HOTO XapaKTepa dKOJIOTHISCKUX MPOOJIeM U MyTeH X PEIICHHS;

8) aganTanusi K U3MEHSIIOMIUMCS YCJIOBHUSM COUMAJIbHOW U NMPUPOTHOMH
cpenbl:

TOTOBHOCTBIO K JCHCTBUSAM B YCIOBUSAX HEOMNPEASIEHHOCTH, IOBBIIICHHUIO
YPOBHSI CBOSH KOMIIETEHTHOCTH Yepe3 MPAKTHUCCKYIO IeATEeIbHOCTh, B TOM YHCIIC
YMEHUE YUUTBCS Y APYTUX JIIOJICH, IPUOOPETaTh B COBMECTHOM ACATEIHPHOCTH HO-
BbIC 3HAHUS, HABBIKK M KOMIIETCHITUHN U3 OTbITA APYTHX;

HE0OXOAMMOCTHIO B (POPMHUPOBAHUN HOBBIX 3HAHWM, B TOM uuciie GOpMysu-
pOBaTh WJIEH, TOHATHS, TUIIOTE3bl 00 OOBEKTaX W SIBJICHHUSIX, B TOM YHCIIC paHee
HEW3BECTHBIX, OCO3HABATh JMEe(MUIIMTHI COOCTBEHHBIX 3HAHWUN W KOMIIETCHTHOCTEH,
IJIAHUPOBATh CBOE pa3BUTHE;

CHOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIUIO, BOCHPUHUMAThH CTPECCO-
BYIO CUTYAaIIMIO KaK BBI30B, TPEOYIOIIHUI KOHTPMEDP, KOPPEKTUPOBATh NMPUHUMAE-
MBbIC PEIICHUS W NCUCTBUS, (POPMYIUPOBATh M OICHUBATH PUCKU M TIOCIEACTBUS,
dhopMUPOBATH OIIBIT.

METAINPEJMETHBIE PE3YJIbTATDI
ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3zoBble JJornueckune aAelcTBUA:

e BBUBJSATh U XaPAKTEPU30BaTh CYILIECTBEHHBIE NMPU3HAKU MATEMATHUYECKHUX
O0OBEKTOB, MOHATUN, OTHOIICHUA MEXAY MOHATUSIMH, (OPMYITHUPOBATH OTI-
peneneHus TMOHSATUN, YCTaHABIMBAThH CYIICCTBEHHBIM MPHU3HAK Kiaccudu-
Kalluy, OCHOBAHUSI JJI1 00OOIIEHUSI U CPAaBHEHUS, KPUTEPUH MPOBOIUMOTO
aHaJIn3a;

e BOCIPUHUMATH, (DOPMYITUPOBATH U TIPEOOPA3OBLIBATH CYXKIICHUS: YTBEPIU-
TEJbHBIC U OTPUIIATEILHBIE, CIMHUYHBIC, YACTHBIC U 00IIHE, YCIOBHEIE;



BBISIBJIAITH MAaT€MAaTHUYECKHE 3aKOHOMEPHOCTH, B3aHMMOCBSI3U U MPOTUBOpE-
g B (paKkTax, JAHHBIX, HAONIOIEHUSX U YTBEPKICHUSX, MPEAaratb Kpu-
TE€PUU JJIS BBISBIICHUS 3aKOHOMEPHOCTEN U POTUBOPEUNIL;

JIeJIaTh BBIBOJBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, ACIYKTUBHBIX U WH-
JTYKTUBHBIX YMO3aKIIIOUEHUH, YMO3aKIFOUEHU 110 aHAJIOTUH;

pa3dupaTh 0Ka3aTelbCTBA MAaTEMAaTHUYECKUX YTBEPKICHUH (MpAMBIE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOATEIBHO HECIIOXKHBIE JOKa3aTeIbCTBa
MaTeMaTHUYECKUX (PaKTOB, BBICTPAWBATh apryMEHTALMIO, MPUBOJUTH IPU-
MEpbI U KOHTPIPUMEPBI, 000CHOBBIBaTh COOCTBEHHBIE PACCYKICHMS;
BbIOMpaTh crioco0 pelieHus: yueOHo! 3a/1auu (CpaBHUBATh HECKOJIBKO BapHu-
aHTOB pEIICHMs, BbIOMpAaTh HanOOJee MOAXOASAIIMA C Yy4ETOM CamMoCTOs-
TEJIbHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eMCTBUSA.

UCITIOJIb30BaTh BOMPOCHI KaK HCCIEIOBATEIIbCKUNA WHCTPYMEHT IO3HAHUA,
(GbopMyIMpOBaTh BOMPOCHI, (PUKCUPYIOIIME NPOTUBOpEUne, Mmpodiemy, ca-
MOCTOSITEJIbHO YCTaHABIMBATh HCKOMOE M JaHHOE, (OPMUPOBATH THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITHIO, MHCHHUE;

MPOBOJIUTH TIO CAMOCTOSITEIHHO COCTABICHHOMY TUIaHY HECJIOXKHBIN dKCIe-
PUMEHT, HEOOBIIIOE MCCIIEIOBAHNE IO YCTAHOBJICHUIO OCOOCHHOCTEH Ma-
TEeMaTUYECKOT0 00BEKTA, 3aBUCUMOCTEN 00BEKTOB MEKTy COOOM;
CaMOCTOSITENIbHO (hOPMYJIUPOBATH O00OOIEHHSI U BBIBOJBI MO pe3yjIbTaTaMm
MPOBENEHHOTO HAOIONCHUsI, WCCIEAOBAHMS, OIICHUBATH JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

MPOTHO3UPOBATh BO3MOXKHOE pa3BUTHE TMPOIECCa, a TaKXKE BBIJIBUTATh
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmaunmeii:

BBISIBJISITH HEIOCTATOYHOCTh U M30BITOUHOCTh MH(GOPMAIIUH, TaHHBIX, HE00-
XOJIMMBIX JUJISl PELICHUS 3a4a4K;

BBIOMpATh, aHAJIM3UPOBATh, CUCTEMATU3UPOBaTh U MHTEPIPETUPOBATH WH-
dbopmaluio pa3IMYHbIX BUAOB U (POPM MpeCTaBICHUS;

BbIOMpaTh (GopMy MpeAcTaBiIeHUS HHPOpMAUU U HILTIOCTPUPOBATH pe-
HIaeMble 3a7jaud CXeMaMH, AuarpaMMmamH, WHOM rpagukoil 1 ux KoMOuHa-
USIMU;

OLICHMBATh HAJEKHOCTh HHPOPMALIMK TI0 KPUTEPUIM, MPEII0KEHHBIM yUH-
TEJNEeM WU CPOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMMyHMKaTHBHBIE YHHBeEpPCaJbHbIe y4eOHbIe JeHCTBHS:

BOCIIPUHUMATh U (POPMYITUPOBATH CYXKACHUSA B COOTBETCTBUU C YCIOBHSIMHU
U LEJSIMHA OOIICHUS, ICHO, TOYHO, TPAMOTHO BbIpaXKaTh CBOIO TOUKY 3PEHHUS



B YCTHBIX M MHCBMEHHBIX TEKCTaX, JaBaThb MOSICHEHUS IO XOJIy PELICHUs
3aJ1a4yi, KOMMEHTUPOBATh MOJyUYE€HHbBIN pPE3yJIbTaT;

B X0JIe OOCYXJIE€HHS 3a/1aBaTh BOMPOCHI [0 CYHIECTBY OOCYKIa€MOM TEMBI,
npo0JIeMbl, perraeMoi 3aJa4uu, BbICKa3bIBaTh WJICH, HAICJICHHBIC HA MOUCK
pelIeHusi, COMOCTaBIIATh CBOM CYXIEHUS C CYXKACHUSIMHU IPYTUX YYacCTHU-
KOB JThajiora, 0OHapyKMBaTh PA3IMYUE U CXOJICTBO IMO3HIINM, B KOPPEKTHON
dbopme GopMyIHpOBaTH PA3HOTIIACHUS, CBOM BO3PAKCHIS;

NPECTaBIATh PE3yJbTaThl PEIICHUs 3aJaud, SKCIEPUMEHTa, HCCIe0Ba-
HUS, IPOEKTa, CAMOCTOSITENIbHO BbIOMpATh (hOpMaT BBICTYIUICHUS C YYETOM
3aJ1a4 Mpe3eHTaluu U 0COOEHHOCTEN ayJTUTOPHH;

MOHUMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHONW M MHIWBUIyaIbHOU
paboThI MpHU peIIEHNH YYEOHBIX MaTEMaTHYECKUX 3a/1aY,

IIPUHUMATh LE€JIb COBMECTHOM JAESITEIBHOCTH, IUIAHUPOBATH OPTraHU3ALUIO
COBMECTHOI paboThl, paclpeaensaTh BUAbl padoT, JOrOBapUBAThHCs, 00CYXK-
JIaTh IPOLIECC U PE3YJIbTAT PadO0ThI, 00001IaTh MHEHUS HECKOJIBKHX JHOEH;
y4acTBOBaTh B IPYMIOBBIX opMax paboThl (00CY)eHN, OOMEH MHEHUS-
MU, MO3TOBBI€ IITYPMbI U IPYTHUE), BHIMOJIHATH CBOIO YaCcTh pabOTHI U KOOP-
JUHUPOBATh CBOU JEUCTBUS C IPYTMMH WIEHaMU KOMaH[bl, OLICHUBATh Ka-
YeCTBO CBOErO BKJIaJa B OOMIMIA MPOAYKT MO KPUTEPUSM, CPOPMYIUPOBAH-
HBbIM YYaCTHUKAMH B3aUMOJEHCTBUS.

PeryasiTuBHbIC YHUBeEPCAJbHbIEC YUeOHbIE 1eiiCTBUS

Camoopranusauus:

CaMOCTOATENILHO COCTABJIAThH IJIAH, AITOPUTM pEIICHUs 3a1adyul (WM €ro
4acTh), BEIOUPATh CIIOCO0 PEIICHUS ¢ YYETOM UMEIOIIUXCS PECYPCOB U COO-
CTBEHHBIX BO3MOKHOCTEH, apTyMEHTHPOBAaTh U KOPPEKTUPOBATh BapHAHTHI
peuieHuii ¢ ydéToM HOBOM MH(OpMauu.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:

BJIAJETh CIIOCOOAMU CaMOITPOBEPKHU, CAMOKOHTPOJIS TIpoIiecca U pe3ybTaTa
peIIEHUs] MATEMaTUYECKOM 3aa4u;

MPEIBUAETh TPYJIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MIPU PEUICHUM 3a1a4H,
BHOCUTh KOPPEKTHUBBI B JCSATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJICHHBIX OMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa JACATEIbHOCTH MOCTABICHHOM LEN U
YCIIOBUSIM, OOBSCHSATHh NMPUYUHBI JTOCTYDKCHUS WM HEIOCTHKCHUS IIEIH,
HaxO0JHUTh OIMKOKY, 1aBaTh OIIEHKY MPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI



K xoniy oOydeHus B 7 kJjacce oOydyarolUICs MOJYyUUT CICAYIOIINE Mpe-
METHBIE PE3YJIbTATHI:

Pacnio3naBaTh M3ydeHHbIE T€OMETPUUECKHE (PUTYPHI, OMPENEITh UX B3anM-
HOE€ pacIoJIO’KEHUE, N300paxaTh T€OMETPUUYECKUE (PUTYpBI, BBIIOJHATD YEPTEKU
10 YCIIOBHIO 3a1auu. M3MepATh JTUHEHHBIEC U YIIOBbIE BEIWYUHBL. Pemare 3anaun
Ha BBIYMCIICHUE JIJIMH OTPE3KOB U BEJIMYUH YTJIOB.

Jlenatb rpyOyr0 OLIEHKY JMHEHHBIX M YIJIOBBIX BEJIMYMH MPEIMETOB B peallb-
HOMW >KM3HH, Pa3MEPOB NMPUPOAHBIX 00BEKTOB. Pa3nnyaTts pazmepsl 3TUX O0BEKTOB
I10 TIOPSIIKY BEJIUYUHBI.

CTpouTh YEpPTEXKH K TEOMETPUUECKUM 33]1a4aM.

[lonp30BaThCsA NMpU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, UCIIOJIB30BATh MPH-
3HAKU U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJbHUKOB IPU PEIICHUH 33/1a4.

IIpoBOAUTE JIOTMYECKUE PACCYKIECHUSA C UCIIOIb30BAHUEM I€OMETPUYECKUX
TEOPEM.

[lonp30BaThCAd TPU3HAKAMU PABEHCTBA MPAMOYIOJIBHBIX TPEYTOJIBHUKOB,
CBOMCTBOM MEJMAaHBI, MPOBEAEHHON K TUIOTEHY3€ MPSAMOYIOJIBHOTO TPEYTOJIbHHU-
K4, B PEIICHUU T€OMETPUUECKUX 3a/1a4.

Omnpenensts napajijieIbHOCTh MPSMBIX C TOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT
Cc HUMH cekymas. OnpenensaTs NapajuieIbHOCTh MPSAMBIX C ITOMOIIBK PaBEHCTBA
PACCTOSIHUM OT TOYEK OAHOU MPSIMOM 10 TOYEK APYTrOM MPSMOM.

PemaTe 3a1aun Ha KJeT4aTol Oymare.

[TpoBOAUTH BBHIYMCIEHUS M HAXOJUTh YUCIOBbIC U OYKBEHHbIC 3HAUECHUS YT-
JIOB B TEOMETPHUUYECKHUX 3a7a4ax C UCIIOIb30BAHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB
U MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB, 00pa30BaHHBIX MpPH MEPECEUCHUU JBYX Ia-
paJUIENIBHBIX MPSIMBIX CEKyllel. Pemars mpakTHYecKue 3aadyd Ha HAXOXKICHUE
YTJIOB.

Bnaners noHATHEM T€OMETPUYECKOTO MECTa TOUYEK. ¥YMETh ONpeeisTh Ouc-
CEKTPUCY YIVIAa U CEPEIMHHBIM NEPHNEHAUKYJAP K OTPE3Ky KaK I'€OMETPUUYECKHE
MeCTa TOYEK.

@opMyIMPOBATh ONPENEICHUS OKPY>KHOCTH U KPYyTa, XOPAbl U THAMETPA OK-
PYKHOCTH, I0JIb30BATbCS UX CBOMCTBAMH. YMETh NPUMEHATh 3TU CBOMCTBA IPHU
peleHny 3aaad.

Biianerp NOHATHEM ONMCAaHHOW OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETb
HaxoauTh €€ neHtp. [loap3oBaTbes GpakTaMu O TOM, YTO OUCCEKTPUCHI YTIIOB Tpe-
YTOJIbHUKA IIEPECEKAOTCA B OJHON TOYKE, U O TOM, YTO CEPEAUHHBIEC NIEPIIEHIUKY-
JSPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJHOM TOUKE.

Bianers noHATHEM KacaTelbHOW K OKPYKHOCTH, IOJIB30BATHCS TEOPEMOU O
NEPIECHINKYJIIPHOCTH KAaCaTEIbHOU U paauyca, IPOBEAEHHOTO K TOYKE KACaHHUS.



[lonp30BaThCA NPOCTEUIIMMHU T€OMETPUUECKUMHU HEPABEHCTBAMM, TOHUMATD
WX IIPAKTHYECKUN CMBICII.

[IpoBOANTE OCHOBHBIE T€OMETPUYECKUE TTOCTPOCHHUS C IIOMOIIBIO LIUPKYJISI U
JIMHEUKHU.

K koHuy oOyueHus B 8 kjacce oOydyaroluiics MOJYyUUT CIEAYIOIIME Mpe.-
METHBIE PE3YJIbTATHI:

Pacnio3sHaBaTh OCHOBHBIE BHUJIBI YETBIPEXYTOJIBHUKOB, UX JJIEMEHTBI, MOJIb30-
BaTbCs UX CBOMCTBAMH IIPU PEIICHUN N€OMETPUYECKUX 3aa4.

[TpuMeHsATH CBOMCTBA TOUKM NEPECEUCHHUs MEAMAH TPEYroJbHHKa (LEHTpa
Macc) B pEIIeHUH 3ajau.

Branets moHsATHEM CpeHEN JIMHUM TPEYTOJbHHUKA W TPANEUUd, NPUMEHATD
MX CBOMCTBA INPU PEIICHUU TeOMeTprUecKux 3anad. [lomp3oBarecs teopemon Pa-
jeca U TEOPEMOU O IMPONOPLMOHAIBHBIX OTPE3KaxX, MPUMEHATh UX Ul PELICHUSA
IIPAKTUYECKUX 3a/1a4.

[IpuMeHsTh npU3HaKK MOA00US TPEYTOJIBLHUKOB B PEIIEHUH T€OMETPUYECKUX
3aj1ay.

[Tonb3oBaThes Teopemoit IIudaropa ayig pemieHuss TeOMETPUUECKUX U TPaK-
THYECKHUX 3anad. CTpOUTh MAaTeMaTHYECKYH0 MOJEIb B INPAKTHYECKUX 3a]ayax,
CaMOCTOSITEIIbHO JENaTh YEPTEK U HAXOAUTH COOTBETCTBYIOIIUE JUTMHBI.

Branerp moHATHSIMU CHUHYCAa, KOCMHYCa W TaHI'€HCAa OCTPOTO yrjia IMpsMo-
YTOJIBHOTO TpeyroibHuKa. [10ap30BaThCAd 3TUMU NOHATUAMM U1l PELIEHUS MTpaK-
TAYECKUX 3a/]a4.

Boruncnsate (pa3nuyHbiMU crioco0aMu) IUIOLIab TPEYroJbHUKA U IJIOLIaaN
MHOTOYTOJIbHBIX (puUryp (mosb3ysich, re HEOOX0IUMO, KaJabKyniaTopoMm). [Ipume-
HATH MOJIyYEHHBIE YMEHUS B PAKTUYECKUX 3a7a4ax.

Bianers NOHATUSAMM BIIHCAHHOTO M LEHTPAIBHOIO yIja, UCIIOIb30BATh TEO-
PEMBI O BIIMCAHHBIX YIUIAX, YIJIAX MEXKIY XOpPAAMH (CEKYILMMH) U yIie MEXIy Ka-
CaTEJIbHOM U XOPJIOU MPH PEIICHUHA T€OMETPUUYECKUX 3a/1au.

Brnagers moHATHEM ONMCAHHOIO YETHIPEXYTOJbHUKA, IPUMEHSITH CBOWCTBA
OMMCAHHOIO YEThIPEXYTOJIbHUKA MPU PEUICHUH 3a]a4.

[IpyMeEHATh MONYyYEHHBIE 3HAHUS HA MPAKTUKE — CTPOUTH MATEMATUYECKHE
MOJENH U1 3a1a4 PEATBHOU KU3HU U NMPOBOJAUTH COOTBETCTBYIOINE BHIYUCIICHUS
C MPUMEHEHHEM MOA00US U TPUTOHOMETPHUH (IIOJIb3YACH, T/Ie HEOOXOIUMO, Kallb-
KYJISITOPOM).

K kxoHuy oOyueHus B 9 kjacce oOydyaroluiics MOJYYUT CIEAYIOIIME Mpe.-
METHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpUUYECKHE (QYHKIIUU OCTPHIX YIJIOB, HAXOIUTh C UX MOMO-
IIbI0 PA3JIMYHBIE 3JIEMEHTHI NPSIMOYTOJIBHOTO TPEYrOJbHUKA («PELIEHUE MPSIMO-



YTOJBHBIX TPEYTOJIbHUKOBY»). HaxoauTh (¢ MOMOLIBIO KaJIbKYJISATOpPA) JIUHBI U yT-
JIbI 1Sl HETAOJIMYHBIX 3HAYEHU .

[Tonp3oBatbes hopmynamMu MPUBEACHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJI€CTBOM JJII HAXOXKJAEHUS COOTHOLICHHH MEXIy TPUTOHOMETPHUYECKUMU Be-
JMYMHAMM.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JJISI HAXO0XKACHUS Pa3JINYHbIX
AIIEMEHTOB TPEYroJIbHUKA («PEUIEHUE TPEYTOJIbHUKOB)»), MPUMEHITh UX IPHU pe-
LICHUU T€OMETPUYECKUX 3a1ad.

Bnaners noHaTusMu npeoOpazoBaHuUs MOAO0OMS, COOTBETCTBEHHBIX 3JIEMEH-
TOB MOAOOHBIX ¢uryp. [lonb3oBaTrbes cBoMcTBaMU MOJ00US MPOU3BOJIBHBIX (PU-
Typ, YMETh BBIYMCIIATH JUIMHBI M1 HAXOAUTH YIJbl Y MOAOOHBIX (uryp. IlprumeHsTs
CBOMCTBa MOJ00US B MPAKTUUYECKUX 3a/1adyax. ¥YMETh NPUBOJUTH NPUMEPHI 1OA00-
HBIX (QUTYpP B OKPY’KAIOLIEM MHpE.

Ilonp30BaThCsA TEOpEMaMU O IPOU3BEIEHUU OTPE3KOB XOPJ, O IMPOU3BEICHUU
OTPE3KOB CEKYLIUX, O KBaIpaTe KacaTeIbHOM.

[Tonb30BaThCA BEKTOPAMH, MOHMMATh MX TE€OMETPUYECKUA M (PU3HYECKUIA
CMBICII, IPUMEHATh UX B PEIICHUH T€OMETPUUECKUX U (pusnyeckux 3anad. [Ipume-
HSTh CKJIIPHOE MPOU3BENCHUE BEKTOPOB JUIsl HAXOXKACHUS JUIMH U YIJIOB.

[Tosp30BaTBCA METOAOM KOOPJAMHAT HA IJIOCKOCTH, MPUMEHSTh €r0 B pelle-
HUU T€OMETPUYECKUX U MPAKTUUYECKUX 3a4au.

Bnanets NOHATUSIMU NMPABUIBHOTO MHOTOYTOJIbHHMKA, JJIMHBI OKPYKHOCTH,
JUIMHBI TyTM OKPY’KHOCTH U PaJWaHHON MEphl yIia, yMETh BBIUMCIATH ILIOIIAb
Kpyra u ero yacteil. [I[puMeHsTh NoJydeHHbIE YMEHUS B IPAKTUYECKUX 3aa4ax.

Haxoguts ocu (Miu LEHTPBI) CUMMETpUM (UTYp, NPUMEHSATH JABMXKEHUS
IJIOCKOCTHU B MPOCTEUIINX CITy4dasiX.

[IpuMeHsATh MOJIy4eHHbIE 3HAHUS Ha MPAKTHKE — CTPOUTh MaTeMaTUYECKUE
MOJEIIN JIJIS 3a/1a4 PEANbHOW JKU3HU U MMPOBOJUTH COOTBETCTBYIOIINE BBIYMCICHUS
C IPUMEHEHUEM MOoJ00UsS U TPUTOHOMETPUUECKUX (PYHKUIUU (IOJIB3YACH, TNIe He-
00X0AMMO, KaJbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsun4yecTBOo 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM unpposbIie
Ne /it P Kontpoabnubie | IpakTuueckue (1ubp )
NpOrpamMmbl Bcero odpa3oBaTejbHbIE
padoThI padoThI
pecypcsl
[Ipocreiimune reome ecKue
1 I/If CBZI?IP(I:ITHBP; IF/I31\1:[e TepHI/II/:Ie FEZIME;HZIFZ:KP;X 14 1 0 bubmorexa HOK
’ p p https://m.edsoo.ru/7f415e2e
BCIIMYNH
bu6mmorexa [IOK
2 Tpeyrobitir 22 1 0 https://m.edsoo.ru/7f415e2e
3 [TapamtensHble IpsiMBbIE, CyMMa YIJI0B 14 1 0 bubnnorexa [JOK
TpEyroJibHUKa https://m.edsoo.ru/7f415e2e
4 OxpyxHocTb U Kpyr. ['eomerpuueckue no- 14 1 0 bubnuoreka [IOK
CTpPOECHUSA https://m.edsoo.ru/7f415e2e
. bubmuorexa [JOK
IT 4 1
> OBTOpeHHE, 0000MIeHHE sHamHHi 0 https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 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

KoJsun4yecTBOo 4acoB JIeKTPOHHbIE
HanmMeHoBaHMe pa3/ieioB U TEM uugpoBbie
Ne /i P Kontpoannbie | IIpakruuyeckue (1udpp )
NMPOrpaMMblI Bcero odpa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
N bubnmoreka [JOK
1 q 12 1
CTRIPEXYTOIBHHIH 0 https://m.edsoo.ru/7f417e18
Teopema daneca u TeopeMa 0 IIPOHOPIIHO-
2 HaJIII))HI)IX oTpe3Kax, 1o p06Hble Tpe (I:JIIII,HH- 15 1 0 bubmorexa HOK
P - HTOA peyr https://m.edsoo.ru/7f417e18
KH
IInomans. Haxoxaenue miaomancei Tpe-
3 OJII:HII/[IKOB u MH:ro O.HI)HII)IIIX I(lblxlr p 14 1 0 bubamorexa LOK
4 T P https://m.edsoo.ru/7f417e18
[Tnomaau momoOHBIX GuUryp
4 Teopema IIudaropa u Hauana TPUrOHOMET- 10 1 0 bubnuoreka [IOK
pun https://m.edsoo.ru/7f417e18
VYTIbl B OKpY)KHOCTH. BrivicanHble 1 omu-
5 CaHHEIC YETHIpEeXyroibHUKHU. KacaTelbHbIe K 13 1 0 bubmorexa [JOK
pexyr ’ ~ https://m.edsoo.ru/7f417e18
okpykHocTH. Kacanue okpyxHOCTEH
bu6mmoreka [JOK
IT i 4 1
6 OBTOCHHE, 0000MEHKE SHaNNif 0 https://m.edso0o.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

KoJsun4yecTBOo 4acoB DJIeKTPOHHbBbIE
HaumeHnoBaHue pa3/jesioB U TeM uu@ppoBbIe
Ne /i P Konrtpoabnbie | Ilpakruueckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsl
1 Tpuronomerpust. Teopemsl KOCHHYCOB U 16 1 0 bu6nuorexa LIOK
CUHYCOB. PelieHne TpeyroinbHUKOB https://m.edsoo.ru/7f41al2c
5 [IpeobpazoBanue mogodus. Metpuueckue 10 1 0 bubnmnoreka [HOK
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubmuorexa [JOK
3 Bexropet 12 0 0 https://m.edsoo.ru/7f41al2c
bubmuorexa [JOK
4 JlekapTOBBI KOOPAMHATHI Ha MIIOCKOCTH 9 1 0 https://m.edsoo.ru/7fA1a12c
[TpaBwIbHBIE MHOTOYTOJIBHUKH. [[JTMHA OK-
5 p)KHOCTI/I ¥ TUTOIIIA yIjK a BlfmcneHHe 8 1 0 bubmmorexa [JOK
by . Han Epyra: https://m.edsoo.ru/7f41al2c
TUTOIIAJIeH
bu6anoreka LIOK
6 JlBIDKCHHS IIOCKOCTH 6 0 0 https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHue, 0600IIEHNE, CUCTEMATU3AIIHS 7 1 0 bu6anoreka LIOK
3HaHUHI https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 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
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