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MNOACHUTEJBbHAS 3AIINCKA

['eomeTpust KaKk OIMH M3 OCHOBHBIX Pa3J/leOB LIKOJbHOM MaTeMaTHKH, UMEIOLIUI cBoei
LEeNbI0 00ECIeYnTh H3yuYeHHE CBOWCTB W pa3MepoB (GUTYp, WX OTHOLICHHA M B3aUMHOE
pacIoyio’KeHHe, OMMPAEeTCs Ha JIOTMYECKYIO, JO0Ka3aTelbHYIO JIMHUIO. lleHHOCTh H3ydeHus
reOMETPUH Ha YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHUs 3aKII0YAETCsl B TOM, YTO 00YyJarOLIHiics
YUUTCSI TPOBOJAUTH JIOKA3aTEIbHbIE PACCYXKAEHUS, CTPOUTH JIOTMYECKUE YMO3AKIIOYEHUS,
JI0Ka3blBaTb HCTUHHBIE YTBEPXKAECHHUS U CTPOUTh KOHTPIPUMEPHI K JIOXKHBIM, IPOBOJIUTH
paccyXIeHUs «OT IPOTUBHOIO», OTINYATh CBOMCTBA OT MPU3HAKOB, (OPMYJINPOBATh OOpaTHbIE
YTBEPKACHHUS.

Bropoii nienpo u3yueHus reoMEeTpHH SABISETCA UCIOJIb30BaHUE €€ KaK MHCTPYMEHTa MpU
pEIIEHNN KaK MaTeMaTU4YECKUX, TaK M IPAKTHUUECKHUX 3a/ay, BCTPEUAIOLIUXCS B pealbHOU
Ku3HU. OOydaroluiics TODKEH HAy4YMThCS OIPENENIUTh I'€OMETPHUECKYIO0 (QUrypy, ONUCATh
CIIOBaMHU JaHHBIA 4epTEX WIM PUCYHOK, HAMTHU IJIOLIA/b 3€MEJIBHOIO0 Y4YacTKa, PacCUUTATh
HEOOXOIUMYIO JUIMHY OITOBOJIOKOHHOTO Ka0enss WM Tpedyemble pa3Mmepbl rapaxa ais
aBTOMOOWIIL. DTOMY COOTBETCTBYET BTOpasi, BHIYMCIUTENbHAS JUHUS B U3YYEHUU T€OMETPHH.
[lpu pemeHun 3agay  MPAKTMYECKOIO  XapakTepa OOyYaloolUiics y4yuTcs  CTPOUTh
MaTeMaTUYeCKUe MOJENIN pEabHbIX JKU3HEHHBIX CHUTyallMi, NpPOBOJUTH BBIYUCICHUS U
OLIEHUBATh aJIEKBATHOCTb [IOJYYECHHOT'O pe3yJibTara.

KpaitHe Ba)XHO TOJUEPKUBATH CBS3H T€OMETPUU C JPYIMMH YYEOHBIMH TPEIMETaMH,
MOTUBUPOBaTb  MCIIOJIb30BaTh  ONPEACNCHHUS  TIeOMETPUYECKUX  (GUIryp UM MOHSATHI,
JEMOHCTPUPOBATh IPUMEHEHUE MOJYyYEHHBIX YMEHUHN B (U3MKE U TEXHUKE. DTH CBSI3U Hauboiee
SpPKO BUJIHBI B TeMax «Bektopel», «TpuroHoMerpruyeckue COOTHOUIEHU», «MeTo]l KOOpAUHAT
u «Teopema [Tucdaropay.

VYueOHblit Kypc «['eomeTpus» BKIIOYAET CIENYIOIUE OCHOBHBIE pPa3Jielibl COAEPIKAHUS:
«l'eomerpuueckue ¢Gurypsl M UX CBOMcTBa», «l3MepeHHe TIeoMEeTpUYECKUX BEIUYUHY,
«/lexapTOoBBl ~ KOOpAMHATBl Ha IIOCKOCTW», «BekTopbl», «JIBHKEHHMsS  IUIOCKOCTHY,
«IIpeoOpazoBanus Mog00U».

Ha u3yuenue yueOHoro kypca «I'eomerpusi» orBoautcs 204 yaca: B 7 kinacce — 68 yacoB
(2 gaca B Hezenmo), B 8 kitacce — 68 yacoB (2 yaca B Hezen0), B 9 kiacce — 68 yacoB (2 yaca B
HEJIEIIO).



COJAEP)KAHUE OBYYEHUA

7 KJIIACC

Havanpnbple monsTus reomerpuu. Touka, mpsiMasi, OTpE3OK, Jiyd. Yroia. Buasl yrios.
BeprukanbHble u  cMexHble yriael. buccekrpuca yrma. JlomaHas, MHOIOYTOJIbHHK.
[TapamienbHOCTh U NEPIIEHIUKYISIPHOCTD IPSIMBIX.

Cummetpuunbie purypsl. OCHOBHBIE CBOMCTBa 0CeBOM cuMMeTpud. [IpuMepsl cumMmMeTpun
B OKPY’KaloIlleM MUDE.

OCHOBHBIE TIOCTPOEHHUsI C IOMOIIBKO LUPKYJISl W JHHEHKU. TpeyroapHHK. Beicora,
MearaHa, OMCCEKTpuUca, UX CBOMCTBA.

PaBHOOEIpeHHBIN 1 pABHOCTOPOHHUH TpeyroibHUKH. HepaBeHCTBO TpeyroibHHKa.

CpoiicTBa ¥ TpHU3HAKH PaBHOOEAPEHHOTO TpeyrojibHUKa. [Ipu3HaKuM paBeHCTBa
TPEYTOJIbHUKOB.

CBoiicTBa M NpHU3HAKU NapaienbHbIX OpsiMbiX. CymMma YIioB TpeyrojbHHKa. BHemniHue
YTJIbI TPEYTOJIbHUKA.

[TpsitmoyronbHbI TpeyroiabHUK. CBOWCTBO MeAMaHbl IMPSIMOYTOJIBHOIO TPEYroJbHUKA,
NpOBeAEHHOW K runoreHyse. IIpu3sHaku paBeHCTBA MPSMOYTOJNbHBIX TPEYTOJIbHUKOB.
[TpstMmoyronbHbBIN TPEyroJibHUK ¢ yrioM B 30°.

HepaBeHcTBa B reOMeTprU: HEPABEHCTBO TPEYTrOJbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
Teopema o OOJIbIIEM YTiie U OONBIIEH CTOPOHE TPEYTroNbHUKA. [lepreHIuKysp 1 HaKIIOHHAS.

['eomeTpuyeckoe MecTo TOUeK. buccekrpuca yria M CEpeIUHHBIN NEPHEHIUKYISAP K
OTpE3Ky KaK Fr€OMETPUUECKHE MECTa TOYEK.

OKpyXHOCTb W KpyI, XOpAa M JuamMeTp, HMX cBoiicTBa. B3auMHoe pacmnosioxeHue
OKpYXHOCTH M npsiMoil. KacarenbHast u cekymas K oKpyxHOCTU. OKpYyX HOCTb, BIIUCaHHas B
yroi. BrincanHas u onucaHHast OKpy>KHOCTH TPEYTOJIbHUKA.

8 KJIACC

Yersipéxyronsauku. [lapamienorpamm, €ro npusHakd M CBOWCTBA. YacTHbIE ciaydau
napajuieJIorpaMMoB (IIPSIMOYTOJIBHUK, POMO, KBaJpar), UX NpHU3HAKU U cBoMcTBa. Tpamenus,
paBHOOOKas Tpaneuus, e€ cBoicTBa U Mpu3Haku. [IpsMoyrosnbHas Tpanenus.

Merton ynBoenuss Menuassl. LleHTpanbHas cumMmerpus. Teopema Paneca u Teopema O
IIPONOPLUOHAIBHBIX OTPE3KAX.

Cpennue TMHUM TpeyrojbHUKA U Tpanenuu. LleHTp Macc TpeyronbHuKa.

[Tono6ue TpeyroabHUKOB, K03 duimeHT nogobus. [Ipuznaku momoOus TpeyroJbHUKOB.
[Ipumenenue 1omoOMsl MpU  pEIIEeHWH  OpakTHYecKux  3ajnad.CBoiicTBa  IIIoLIaaen
reomerpudeckux ¢uryp. @opmynsl A IUIOMAAN TPEyrojbHHUKaA, MapajuieJorpamMmma, pomba u
Tpaneuuu. OTHOLIEHHE MI0LaIel MOJ00HBIX pUryp.

Beruucnenue miomaieit TpeyroibHIUKOB U MHOTOYTOJIbHUKOB Ha KJIeTYaToi Oymare.

Teopema Ilucdaropa. Ilpumenenue teopems! I[ludaropa mpu pemieHHMM HTPAKTHUYECKUX
3az1ad.

CuHyc, KOCHHYC, TAHT€HC OCTpPOTO YIJIa MpPsIMOYTOJbHOIO TpeyroibHuka. OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXIeCTBO. Tpuronomerpuueckue GpyHkiuu yrios B 30, 45 u 60°.

BrnvcanHbple M IIEHTPAJIBHBIE YIJIbL, YIOJ MEXIY KacaTeIbHOM M XOpIAOW. YTJIBI MEXKIY
XOopAaMM UM CEeKymMMHM. BrnucaHHble W ONMCaHHBIE UYETBIPEXYTONBHMKU. B3aumHoe
pacmoyioxkeHue AByX OKpyxkHocTed. Kacanme okpyxHocteit. OOmue KacaTelbHBIE K JIBYM
OKPYKHOCTSIM.

9 KUIACC

Cunyc, kocuHyc, TaHreHc yrioB or 0 go 180°. OCHOBHOE TpPHUIOHOMETPUYECKOE
TOXAeCcTBO. DOPMYIIBI TPUBEICHHS.

Pemenne tpeyroiapbHukoB. Teopema KOCMHYCOB U Teopema CHHYCOB. Pemenue
NPAaKTUYECKHX 3a/1a4 C HCII0JIb30BAaHUEM TEOPEMbI KOCHHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanne mogobusi. [Iogobue coOOTBETCTBEHHBIX 3JIEMEHTOB.



TeopeMa 0 IpOU3BEAECHUN OTPE3KOB XOPJ, TEOPEMBI O IIPOU3BEAECHUN OTPE3KOB CEKYIIUX,
TeopeMa O KBaJIpare KacaTeJIbHOM.

Bekrtop, nmnmHa (MOaynb) BEKTOpa, COHAlpaBIEHHBIE BEKTOPBI, IPOTHUBOIMOJIOXKHO
HaIlpaBJICHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALIMU HaJ
BEKTOpaMH. Pa3iioxkeHue BEKTopa 10 IBYM HEKOJUIMHEApHBIM BeKTopaM. KoopauHaTel BeKTOpa.
CxkansipHO€ MPOU3BEICHUE BEKTOPOB, IPUMEHEHUE ISl HAXO0XACHUS JJIMH U YTJIOB.

JlexapToBbl KOOpAMHATBI HA INIOCKOCTH. YPAaBHEHUS IPAMOM M OKPYKHOCTH B
KOOPJIMHATAX, IEPECEUECHUE OKPYKHOCTEN U NPSAMBIX. MeTo1 KOOpAMHAT U €ro IPUMEHEHHUE.

[IpaBuiibHBIE MHOTOYTOJIBHUKHU. JJTMHA OKPYKHOCTH. ['pagycHas v paguaHHas Mepa yria,
BBIYMCIICHHE JUIUH AYT OKpyx)HocTel. [momanp kpyra, cekTopa, cerMeHTa.

JIBMOKEHUS IIJIOCKOCTH M BHYTPEHHHE CUMMETpHH (UTYp (37IEMEHTapHbIE MTPECTABICHHS).
[TapannensHbii nepenoc. [loBopoT.



IINIAHUPYEMBIE PE3YJBTATBI OCBOEHUSA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «'EOMETPHUS» HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHMUA

JIMYHOCTHBIE PE3YJIbTATHBI

JInyHOCTHBIE Ppe3yabTATBI OCBOCHMSI Mporpammbl yueOHOro kypca «l'eomerpus»
XapaKTEePU3YIOTCS:

D) DarpuoTMYecKoe BOCTITAHE:

MpOSIBJICHUEM HHTEpeca K MPOLUUIOMY U HACTOSIIEMY POCCHUUCKOM MaTeMaTHKH,
[EHHOCTHBIM OTHOILIEHHEM K JOCTHXKEHHSIM POCCHMCKUX MAaTeMaTHKOB U POCCHIICKOM
MaTEeMaTUYECKOU MIKOJIbI, K UCIIOJb30BAaHUIO STUX JOCTUKEHUHN B IPYrUX HayKaxX U MPUKIIAIHBIX
chepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIMOJIHEHUIO OOS3aHHOCTEHW TpaxkJaHWHA W peaju3ald €ero Ipas,
MPEJICTABICHHEM O MaTEeMaTHYeCKHX OCHOBaX (DYHKIIMOHHPOBAHUS PA3JIMYHBIX CTPYKTYP,
SBIICHUH, MPOLIEYp TPaKIaHCKOTO oOIecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXICHUIO ATHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM NPUMEHEHUEM JOCTHMKEHUMN
HAyKH, OCO3HAHHEM BaKHOCTH MOPAJIbHO-3THUYECKHUX IMPUHIIUIIOB B IEATEIHHOCTH YIEHOTO;

3) TpyaoBoe BOCIMTaHUE:

YCTAaHOBKOM Ha aKTHMBHOE Y4YaCTHE B PEIICHMM MPAKTUYECKUX 3aJad MaTeMaTH4eCKOn
HaIPaBJIECHHOCTH, OCO3HAHMUEM BaKHOCTH MAaTEMAaTHYE€CKOT0 0O0pa30BaHUs Ha MPOTHKECHUU BCEH
JKU3HU JJIs1 YCHEIIHON MPOQeCcCHOHANBHON IEATEeIbHOCTH U Pa3BUTHEM HEOOXOJIMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPDOM ¥ IOCTPOSCHHEM WHIWBUAYAIBHOW TPAaCKTOPHUH OOpa3oBaHUS U
YKU3HEHHBIX TUIAHOB C YYETOM JIMUHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYecKoe BOCIUTAHME:

CIIOCOOHOCTHIO K JMOLMOHAILHOMY M A3CTETHMYECKOMY BOCHPHITHIO MaTeMaTUYECKUX
00BEKTOB, 3aj1a4, PEUICHUH, PaCCYKICHUM, YMEHUIO BUJIETh MaTEMAaTUYECKHE 3aKOHOMEPHOCTH
B UCKYCCTBE;

5) HeHHOCTH HAYYHOIO MO3HAHUSA:

OpHUEHTAIlel B AESITENbHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX IpEJICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHUS 4YEJOBEKa, MPHUPOAbI W OOIIECTBA, MOHHUMaHUEM
MaTeMaTHUYeCKOl Hayku Kak cdepbl YelOBEYECKOW MEeATENbHOCTH, JTamoB €€ pa3BUTUS U
3HAYMMOCTH JIJIS Pa3BUTHUS [IUBUIIN3AIIUH, OBJIAJICHUEM SI3bIKOM MATEeMAaTHKU U MaTEMaTUYECKON
KyJIbTypOH KaK CpEICTBOM I[IO3HAHMS MHUpPA, OBJAJACHUEM NPOCTEUIIMMU HaBBIKAMHU
MCCJIEI0BATENbCKOM IEATETbHOCTH;

6) ¢pu3nueckoe BocnuTaHue, (POpPMHPOBAHHE KYJbTYPbl 3/A0POBbSI H
IMOIUOHAIBLHOIO 0JIArONoJIyYns:

FOTOBHOCTBIO MPUMEHATh MAaTEMaTUYECKUE 3HAHHUS B HMHTEPECAX CBOETO 3/10POBbS,
BEJICHUS 37J0POBOTO 00pasa >KM3HU (3I0pOBOE MUTaHUE, COATAHCUPOBAHHBIA PEXKUM 3aHITHH U
OTIIbIXa, perynspHas (Qu3uyeckas aKTHUBHOCThH), COPMHUPOBAHHOCTHIO HaBbIKa pedieKcuw,
MIPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TAKOTO K€ MpaBa IPYyroro 4eI0BeKa;

7) 3KOJOrHYecKoe BOCTIUTAHHUE:

OpUEHTAIMEH Ha MPUMEHEHWE MAaTEeMaTHYECKUX 3HAHUM ISl perieHus 3a1aq B 00JacTh
COXPAHHOCTH OKpYXKAIOIIEH cpebl, MIAHUPOBAHUSA NOCTYNKOB M OLEHKH HX BO3MOXKHBIX
MOCJIC/ICTBHM JIJII OKPY’KAIOIIEH Cpefibl, OCO3HAHWEM TJIO0ATBHOTO XapaKTepa AKOJIOTHUYECKUX
npo0JieM U myTel UX peleHus;

8) ajanTauus K M3MEHAIOMIMMCS YCIOBUSM COLHMAJIbHONW M IPUPOIHON Cpelbl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHSX HEOMPENEIEHHOCTH, TOBBIMICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 MPAKTUUECKYIO JESITEeIbHOCTh, B TOM YKCIIE YMEHHE YYUTHCA Y JIPYTUX
Jro/Iel, TpuoOpeTaTh B COBMECTHOM JIEATEILHOCTH HOBBIC 3HAHMSI, HABBIKM W KOMIICTCHIIMH U3
OTBITA IPYTHUX;

HE0OXOIMMOCThIO B ()OPMUPOBAHWU HOBBIX 3HAHUM, B TOM 4Hclie (POPMYIUPOBATH UJICH,
MOHATHUS, TUIIOTE3bI 00 O0BEKTaX W SBICHHSX, B TOM YHCJIE paHee HEU3BECTHBIX, OCO3HABAThH
neduIuThl COOCTBEHHBIX 3HAHUN 1 KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE Pa3BUTHE;



CIIOCOOHOCTBIO  OCO3HABAaTh CTPECCOBYI0 CHUTyallUlO, BOCIPHUHHUMATHL CTPECCOBYIO

CUTYallMI0 KaK BBI3OB, TPEOYIOUIMII KOHTpPMEp, KOPPEKTUPOBATH MPUHUMAEMbIEC PEIICHUS U
neicTBus, GOpMyYJIMPOBATh U OLIEHUBATh PUCKH U TOCIEACTBHS, (POPMUPOBATD OIIBIT.

METAIIPEAMETHBIE PE3YJIbTATDBI
Ilo3naBaTebHBbIE YHHBePCAJIbHbIE YUeOHbIe 1eiCTBUS
Ba3zoBrbIe JJoruueckue aeiicTBus:

BBIABIISITh M XapaKTEPU30BAaTh CYIIECTBEHHBIC IMPH3HAKH MAaTEMaTHYECKHUX OOBEKTOB,
IOHATUH, OTHOIIEHUI MEXAy HOHATUAMH, (OPMYJIUPOBATh OIpPENENCHUs IOHITUH,
yCTaHaBJIMBATh CYIIECTBEHHBIH MPU3HAK KJIACCH(HUKAIINK, OCHOBAHUS JJIsi 00001IIeHNS 1
CpaBHEHMsI, KpUTEPUH [TPOBOIMMOIO aHAIN3a;

BOCIIPHHUMATh, (POPMYJIMPOBATh M MPeOoOpa3OBBIBATH CYKICHHS: YTBEPIUTEIbHBIC U
OTpHLIATENIbHBIE, €AMHUYHbIE, YACTHBIE M O0INe, YCIOBHBIE; BBIABIATH MaTEMAaTHUECKUE
3aKOHOMEPHOCTH, B3aWMOCBSI3M M TPOTHUBOpeunsi B (hakTaxX, JaHHBIX, HAONIONEHUSIX U
YTBEP)KICHUSIX, MpelylaraTh KPUTEPUM U1 BBIABIEHUS  3aKOHOMEpPHOCTEH U
IIPOTUBOPEYHIA;

JieNlaTh BBIBOJIBI C HCHOJIB30BAHWEM 3aKOHOB JIOIMKH, JEIYKTHBHBIX M WHAYKTHBHBIX
YMO3aKJIFOUEHH, YMO3aKIIFOUSHUH 110 aHAJIOTUH;

pa3buparh JOKa3aTelbCTBA MAaTEMaTHUECKUX YTBEP)KICHHUH (IpsMble U OT IPOTUBHOIO),
IPOBOJUTH CaMOCTOSITEIbHO HECIIOXKHBIE [0KAa3aTeIhCTBA MAaTEMaTHYECKUX (PaKTOB,
BBICTPAaNWBaTh apryMEHTAlUIO0, NMPUBOIUTH HPUMEPHl M KOHTPHPUMEPHI, 0OOCHOBBIBATH
CcOOCTBEHHBIE PacCyX/ICHUS;

BbIOMpATh CcHoco0 pelieHuss ydyeOHOM 3ajaud (CpaBHHBaTh HECKOJBKO BapHaHTOB
perieHusi, BRIOMpaTh Hanbosee MOIXOMSIINI ¢ YIETOM CaMOCTOSATENBHO BBIJCICHHBIX
KPUTEPHUEB).

ba3oBble uccienoBaTebCKHeE AeiiCTBUS:

UCIIONIb30BaTh ~ BOMPOCHl  KaK  HCCIENOBATENbCKUI ~ MHCTPYMEHT  IO3HAHUA,
(bopMyITMpPOBaTh BOMPOCH], (PHUKCUPYIOIIHE MPOTUBOPEUHE, TIPOOIEMY, CaMOCTOSITEIIEHO
yCTaHABIMBAaTh MCKOMOE M JaHHOE, (pOpMHpOBaATH TUMOTE3Y, apryMEHTHPOBATh CBOIO
MTO3HUIMIO0, MHEHHE;

MPOBOAUTh IO CAMOCTOATEIHHO COCTABICHHOMY IUIaHY HECJIOXHBIH HSKCIEPUMEHT,
HEOOJIBIIIOE MCCIEOBAHNE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEH MaTeMaTHu4ecKoro oOheKTa,
3aBUCHUMOCTEN 00BEKTOB MEXKAY COOOI;

CaMOCTOSITEITLHO (POPMYIIMPOBATH 0OOOIICHUS U BEIBOJIBI TI0 PE3yJIbTaTaM MPOBEIEHHOTO
HAOIO/IEHUs, MCCIEIOBAHMs, OILIEHWBATh JOCTOBEPHOCTh TMOJYYEHHBIX pPE3yJIbTaTOB,
BBIBOJIOB M 000O0IIECHU;

MIPOTHO3MPOBATH BO3MOXKHOE PA3BUTHE MPOIIECCa, a TAKKE BBIBUTATH MPEITIOI0KEHUS O
€r0 Pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora c unpopmanmeii:

BBISIBJISITH HEJAOCTATOYHOCTh U U30BITOUHOCTh HH(POPMAIINH, TaHHBIX, HEOOXOAUMBIX IS
pellIeHns 3a/1a4H;

BbIOMpaTh, aHAJIU3UPOBATh, CHCTEMATU3UPOBaThb M HHTEPIPETHPOBATH HHGOPMAIIIO
Pa3IMYHbIX BUJIOB U ()OPM MIPECTABICHUS;

BbIOUpaTh (QopMy IpelcTaBieHHUs] UHDOpPMAMM U WILIIOCTPUPOBATh pellaeMble 3a1adu
cXeMaMH, AMarpaMMaMu, HHOHM rpadukoil 1 uX KoMOMHAIMSAMU;

OLICHMBAaTh HAAEKHOCTh MH(OPMALUK TO KPUTEPUSAM, NMPEAJIOKEHHBIM YUHUTEIEM HIIU
c(OpMyYIHPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHuKaTHBHBIC YHUBEpCaIbHbIe YU4eOHbIE 1eCTBUA:

BOCTIPUHUMATh U (HOPMYIHUPOBATH CYXKIEHUS B COOTBETCTBUU C YCIOBUSMHU M IEISIMU
oOlIeHus, SICHO, TOYHO, TPAaMOTHO BBbIpaXaTb CBOIO TOYKY 3pEHUS B YCTHBIX H
MMCbMEHHBIX TEKCTaX, AaBaTh MOSACHEHUS MO XOAY pPELIEHHUs 3a/ladyd, KOMMEHTHUPOBATH
MOJTYyYECHHBIN pe3yJbTaT;



— B Xoz€ 00CYXKAEHHUsS 3aJaBaTh BOIPOCHI IO CYIIECTBY 00CYX/IaeMON TEMBI, IPOOIEMBI,
pemaeMoii 3a/1a4m, BbICKa3bIBaTh MJICH, HAIICJICHHBIC HA MOWCK PEIICHUS, COMOCTABIATh
CBOU CYXJICHUS C CY>KICHHSIMU JPYTUX YYACTHUKOB JMAIOra, OOHApY>KUBATh pa3jinyue u
CXOJICTBO TO3MIIMHA, B KOpPpEeKTHOW ¢opMme (HOopMyaupoBaTh pa3HOTIIACHS, CBOU
BO3PAXKCHHUS;

—  TPEACTAaBIATh PE3YJIbTAThl PEIICHHS 3a/la4M, YKCICPUMEHTA, UCCICIOBAHMS, MPOCKTA,
CaMOCTOSITENIbHO BBIOMpaTh (opMaT BBICTYIUICHHS C Y4Y€TOM 3a/ad MPE3CHTAlUU |
0COOEHHOCTEH ayJIUTOPHH;

— TOHMMATh U HMCIIOJIB30BATh MPEUMYIIECTBA KOMAHIHON U MHAUBHIYabHOW PabOThI MpH
peleHrH y4eOHbIX MaTEMaTHYECKUX 3a]1ay;

— TPUHUMATH LEJIb COBMECTHOH AEATENbHOCTH, IUIAHUPOBATh OPraHU3AIMI0 COBMECTHON
paboThI, pactpeesiaTh BUIbI padoT, TOrOBapUBaTHCS, 00CYKAATh MPOIECC U PE3yIbTaT
paboThl, 0000111aTh MHEHHUSI HECKOJIBKHX JIIOJICH;

— y4acTBOBaTh B IpyNmoBbIX (hopmax paboTsl (00CykaAeHUs, OOMEH MHEHUSMHU, MO3TOBBIE
HITYPMBI U JIPYTUE), BHIMOIHATH CBOIO YacTh paOOTHI M KOOPIUHUPOBATH CBOU JICHCTBUS
C JAPYrMMH 4YICHAMH KOMaHJbI, OIICHMBATh KaueCTBO CBOETO BKJIJa B OOIIUH MPOJYKT
0 KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYACTHUKAMHU B3aHUMOJCHCTBHSI.

PeryasiTuBHbIe YHHBepcaJibHbIe y4eOHbIe 1eiicTBUS
Camoopranu3aums:

—  CaMOCTOSITEIBHO COCTAaBIIATH ILJIAH, QJITOPUTM pEIICHHS 3amavyd (WM €ro 4YacTh),
BEIOMpaATh CIOCOO peIIeHHS ¢ YYETOM MMCIOIIMXCS PECypcoB M COOCTBEHHBIX
BO3MOXXHOCTEH, apryMEHTHUPOBaTh UM KOPPEKTUPOBATh BapHUAHTHI pPEUICHHH C y4ETOM
HOBOH MH(OpMAIHH.

CaMOKOHTPOJIb, SMOIMOHAJILHbI MHTEJJIEKT:

—  BJaJEeTh CIOCOOaMH CAMOIPOBEPKU, CAMOKOHTPOJSI IpoIlecca M pe3yibTara PemieHUs
MaTeMaTU4YeCKOM 3a/1auu;

—  TMPeaBUACTh TPYAHOCTHU, KOTOPHIE MOTYT BO3HUKHYThH INPHU PEHICHUH 3a]a4d, BHOCHUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENBCTB, HAWJEHHBIX OIIHMOOK,
BBISIBJICHHBIX TPYTHOCTEH;

—  OLEHUBATh COOTBETCTBHE pe3yibTaTa AEATEIbHOCTH MOCTABJICHHOW LIEIM U YCIIOBHUSIM,
OOBSICHATH IPUUMHBI JTOCTHUKEHUS WU HETOCTHKEHUS 11€7TH, HAXOIUTh OIIMOKY, JaBaTh
OIICHKY TPUOOPETEHHOMY OIIBITY.

IIpeaMeTHBbIe pe3ybTaThl
K koH1ty 00ydeHus B 7 Kjaacce 00yJaromuiics MOIyduT CIeIyIONUe PeIMETHbIE Pe3yIbTaThl:

PacriozHaBaTth M3yueHHBIE TeOMETpUYECKHE (UTypBl, OINpenensTh HX B3aUMHOE
pacroyio’)keHre, M300pakaTh TI'€OMETPHUUYECKHE (UTYpHI, BBIMOJHATH YEPTEKU IO YCIOBHUIO
3amaun. M3MepsATh NuHEHHBIE W YIVIOBBIE BEIMYMHBL. Pemare 3a1auu HA BBIYMCICHHUE JJIMH
OTPE3KOB U BEJIMYUH YIJIOB.

Jlenate rpyOyIo OIEHKY JIMHEWHBIX W YIJIOBBIX BEIWYUH MPEIMETOB B PEATbHOM JKU3HU,
pa3sMepoB MPUPOIHBIX 00BEKTOB. PazinnuaTh pa3Mepsl ’TUX OOBEKTOB 10 MOPSAIKY BETUYHHBI.

CTpouTh 4epTexku K FT€OMETPUUECKUM 3aa4aMm.

Ilonb30oBaTbcs NpPU3HAKAMHM PABEHCTBA TPEYIOJBHUKOB, MCIOJIB30BaTh IIPU3HAKU U
CBOICTBa paBHOOEPEHHBIX TPEYTOJILHUKOB MPU PELICHUH 33/1a4.

IIpoBOIUTE JIOTHYECKUE PACCYKICHUS C UCIIOJIB30BAHUEM I'€OMETPUUECKUX TEOPEM.

ITonb30BaTbCsl MPU3HAKAMU PABEHCTBA MPSIMOYTOJBHBIX TPEYrOJBbHUKOB, CBOMCTBOM
MEJUaHbl, IPOBEACHHOW K THUIIOTEHY3€ MPAMOYTOJIbHOIO TPEYrOJIbHUKA, B pELICHUU
F€OMETPUYECKHX 3a1a4.

OmnpenensaTs MapajuleNbHOCTh MPSIMBIX C HMOMOIIBIO YITIOB, KOTOpbIE 00pa3yeT ¢ HUMH
cekymas. OnpenensTh NapamlieIbHOCTh MPSIMBIX C IOMOIIbIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOU IIPSIMOM 10 TOYEK APYroy IpsIMOiA.



Pemats 3amaumn Ha KieTyaToil Oymare.

[IpoBOUTh BBIUMCIACHUS W HAXOJWTh YHUCIOBbIE M OYKBEHHBIC 3HA4YCHHUS YIJIOB B
FeOMETPUYECKUX  3aJa4yaX C  HCIOJb30BAHHEM CYMMbl  YIJIOB  TPEYIOJbHUKOB U
MHOTOYTOJIBHUKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX TNPHU TMEPECEUYCHUH JBYX MapalICIbHBIX
MPSAMBIX CEKYIIEH. PemaTe npakTuyeckue 3a1aud Ha HaX0KJICHUE YTJIOB.

BraneTs moHsATHEM reOMETPUUECKOTO0 MECTa TOUEK. YMETh ONPEEsaTh OMCCEKTPUCY yIia
Y CEPEIMHHBIN MEPHEHAUKYISAP K OTPE3KY KaK FEOMETPUUECKUE MECTA TOUEK.

DopmMyIHpPOBaTh ONMpPEACICHUS OKPYKHOCTH M Kpyra, XOpAbl M JUaMeTpa OKPYKHOCTH,
M0JIb30BaThCS X CBOMCTBAMU. Y METh IPUMEHSThH 3T CBOWCTBA IIPU PELICHUH 3aa4.

Bianers moHsATHEM OMMCAHHOW OKOJIO TPEYTroJIbHUKA OKPYKHOCTH, YMETh HaXOJUTh €&
neHTp. [lonp3oBaThCcs pakTaMu 0 TOM, YTO OMCCEKTPUCHI YTIIOB TPEYTrOJILHUKA MEPECEKAIOTCS B
OAHOM TOYKE, U O TOM, YTO CEpPEIUWHHBIC MNEPHEHIUKYJIAPbl K CTOPOHAM TPEYTrOJbHHUKA
IIEPECEKAIOTCS B OJTHOM TOUKE.

Brnanete mnoHATHEM ~KacaTebHOW K  OKPYKHOCTH, IOJIb30BaThbCs TEOPEMOU O
MEPIECHINKYJISIPHOCTH KacaTeIbHON U paanyca, IpOBEAEHHOIO K TOUKe KacaHus. [lonb3oBaThes
MPOCTEUIIMMHU T€OMETPUUECKUMHU HEPABEHCTBAMM, TOHUMATh X MPAKTUYECKUN CMBIC].

IIpoBOIUTH OCHOBHBIE TEOMETPUUECKHE MOCTPOEHHUS C TOMOIIBIO LIUPKYJISI U JIUHEUKH.

K koH1y o0ydenus B 8 ki1acce 00yJaromuiics MoJIyduT CIEAyIOIINUe TPpeIMeTHbIC Pe3yIbTaThl:

Pacnio3naBath OCHOBHBIE BHJIBI YETBHIPEXYTOJBHUKOB, WX JJIEMEHTHI, IMOJIb30BATHCS UX
CBOICTBaMH MPU PEUICHUH T€OMETPUUECKHX 3a]1a.

[IpumMeHsATh CBOMCTBA TOUYKH TIEpPECEUCHUsT MEJUaH TpPEyrojbHuUKa (IIEHTpa Macc) B
pelleHnu 3ajay.

Bnaners nonsiTueM cpeaHel JIMHUM TPEYroJIbHUKA U Tpamneluu, TPUMEHSITh UX CBOMCTBA
OpU pelleHnH reoMeTpudeckux 3anad. llomp3oBaThesi Teopemoii daneca U Teopemoil o
MPOIIOPLIMOHAIBHBIX OTPE3Kax, MPUMEHSATh UX sl PEIICHUS MTPAKTUYECKUX 3a/1a4.

[TpuMeHATh MPU3HAKH MTOI00US TPEYTOJILHUKOB B PELICHUH T€OMETPUYECKHX 3a]1a4.

[Tonp3oBatbest Teopemoii [ludaropa mis penieHUs TEOMETPUUYECKUX M MPAKTHUECKUX
3a1a4. CTpoUTh MaTEMaTUYECKYI0 MOJENb B MPAKTHYECKUX 3aJadax, CaMOCTOSATEIbHO JIeNaTh
4epTEX U HAXOIUTh COOTBETCTBYIOIIUE JJIUHBI.

Brnanete MOHATHAMM CHHYCa, KOCHMHYCa W TaHIE€HCAa OCTPOro yrjia MNpsIMOYTOJbHOTO
TpeyroyiibHUKA. [101630BaTHCS STUMU TTOHATUSMH VIS PEIICHUS MPAKTUUECKUX 3a/1a4.

Bbrancnsate  (pasnuuHBIME - cioco0aMu)  IUIOMIA[b  TPEYTOJbHUKA W TUIOIIATU
MHOTOYTOJBHBIX QUryp (MOJB3ysACh, TJ€ HEOOXOAUMO, KaldbKyIsiTopoMm). [IpuMeHsTH
MOJIyYeHHbIE YMEHUS B PAKTUYECKUX 3a7a4ax.

Brnaners MOHATHSMH BIHUCAHHOTO M IEHTPAJIBHOTO Yrja, HWCIOIh30BAaTh TEOPEMBI O
BIIMCAHHBIX YIJIaX, yIIIax MEXIY XOpJaMu (CeKYIIUMH) U YTIe MEXIy KacaTelbHON U XOpIoid
NP PEIIEHUH TEOMETPUUYECKUX 3a/1a4.

Branete MoHATHEM ONMMCAHHOTO YETBIPEXYTOJIBHUKA, MPUMEHATh CBOMCTBA OMHMCAHHOTO
YETBIPEXYTOJIPHUKA TIPU PEIICHUH 3a/1a4.

[IpuMeHATh MOIy4eHHbIE 3HAHMS HAa MPAKTUKE — CTPOUTh MaTeMaTH4YEeCKUE MOJEIH IS
3a/1ay peabHOM KU3HU M TTPOBOJIUTH COOTBETCTBYIOIINE BBHIYMCIICHHS C IPUMEHEHHEM TTOA00H S
U TPUTOHOMETPUH (TIOTB3YSICh, T/Ie HEOOXOIUMO, KaTbKYIATOPOM).

K xoniy o0y4ueHus B 9 kiacce o0yJaronuuiics MOTyIUT CICIYIONTUE TPEIMETHBIC PE3YIbTATHI:

3HaTh TPUTOHOMETPUYECKHME (YHKIMH OCTPHIX YIJIOB, HAXOAUTH C HX TOMOIIBIO
pa3jMyHble  DJIEMEHThl  IPSIMOYTOJBHOTO  TPEYrojbHUKAa  («peUieHHe  MPsIMOYTOJIbHBIX
TPEYTONbHUKOBY). HaxomuTh (C MOMOIIBIO KaldbKynasTOpa) AMUHBI U YTIIBI I HETaOIHMYHBIX
3HAYEHUU.

[Tons30BaThCs hopMyaamMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKHM TOXKIECCTBOM
I HAXOXKIACHUA COOTHOIIICHUH MCKAY TPUTOHOMETPHUYCCKUMHA BECIMYNHAMU.

Hcmonb3oBarth TCOPCMbI CUHYCOB U KOCHMHYCOB IUIA HAXOXIACHUS PA3JIMYHBIX 3JICMCHTOB
TpPEeyrojbHUKa («pelIeHUuEe TPEYroJbHUKOB»), NIPUMEHATh UX IMPH PEHICHUH TC€OMETPHUUYECKUX



3a/1a4.

Bnazners moHsTHsAMH NpeoOpa3oBaHUs MOA0OHS, COOTBETCTBEHHBIX AJIEMEHTOB MOAOOHBIX
¢uryp. Ilonb3oBaTbest cBOMCTBaMH MOJ00MS POU3BOJIBHBIX (DUTYDP, YMETh BBIYHCIATH JUIMHBI U
HAXOJUTh YIJbl Y MOJ00HBIX (uryp. [IpuMeHsTs cBoicTBa MOAOOMS B MPAKTHUECKUX 3ajaydax.
YMeTb NpUBOAUTH MPUMEPHI TOJOOHBIX (DUTYP B OKPYIKAIOIIEM MUpE.

[Tonb30BaThCs TEOpEMaMH O MPOU3BEAECHUM OTPE3KOB XOPHA, O MPOM3BEJICHUU OTPE3KOB
CEKYILHX, O KBaJpaTe KacaTeJIbHOM.

[Tonb30BaThcs BEKTOpaMM, IOHMMATh HMX TE€OMETPUYECKUH M (PUIUYECKHI CMBICT,
OPUMEHATh MX B PELICHUH T€OMETPHUECKUX M (u3nMdeckux 3afad. [IpuMeHsTH CKansapHoe
IIPOU3BEJICHNE BEKTOPOB ISl HAXOXKACHUS JJIMH U YIJIOB.

[Tonp30BaTbcs METOAOM KOOpPAMHAT Ha IJIOCKOCTH, IPUMEHSATh €ro B PEIIECHUU
F€OMETPUUYECKHUX U MPAKTUUECKUX 3a/1a4.

Bragers MoHATHSAMU NPaBUIBHOIO MHOTOYIOJbHUKA, JJIUHBI OKPY)KHOCTH, JUIMHBI JIyTU
OKPY’KHOCTM M paJuaHHON MeEpbl YIJIa, YMEThb BBIUUCIATH IUIOWIAAb KpPyra M €ro yacrem.
[TpyMeHSTh MOy4eHHbIE YMEHHS B IPAKTUYECKUX 3a/1adax.

Haxomuth ocu (Wiu LEHTPHI) CUMMETpUU GUTYp, MPUMEHSTH JBHKEHHUS IJIOCKOCTH B
IIPOCTEUIINX CIIyqasiX.

[IpuMeHATh MOJIy4eHHbIE 3HAHMS HA IMPAKTUKE — CTPOUTh MAaTeMaTU4YEeCKUE MOJETU s
3a/1a4 peaJbHOM )KU3HU U IPOBOAUTH COOTBETCTBYIOLME BHIYUCICHUS C IPUMEHEHUEM 000U
U TPUTOHOMETPUYECKUX (DYHKIUH (TIOB3YACh, T/Ie HEOOXOTUMO, KaJIbKYIATOPOM).



TemaTnueckoe IJIAHUPOBAHUE

7 kJaace
Ne HaumenoBanne paznmenoB u TteMm | KommdectBo yacoB OnextponHsle  (H(pOBLIE)
n/n IPOrpaMMBbl Bcero Kontpo | IIpaktu | oOpa3oBaTenbHbIE PECYPCHI
JbHBIE | ecKue
paboThl | paboOTHI
1. IIpocreiinue reomeTrpudeckue | 14 bu6nmoreka [IOK
burypet  u  wmx  cBoiictsa. https://m.edsoo.ru/7f415¢
Wzmepenue TeOMETPUYECKHX 2e
BEJTHMYUH
2. TpeyronsHUKH 22 1 bubmmorexa [JOK
https://m.edsoo.ru/7f415¢
2e
3. [MapannensHele TpsMbele, cymma | 14 1 bubnunorexa LIOK
YIJIOB TPEYTOJIPHIKA https://m.edsoo.ru/7f415¢
2e
4. OKpY>XHOCTb U KPYT. 14 1 bubnnorexa [JOK
['eomerpueckue moctpoekns https://m.edsoo.ru/7f415¢
2e
5. [oBTOpenue, 0600ImIeHNE 3HAHUI 4 1 bubmmorexa [JOK
https://m.edsoo.ru/7f415¢
2e
OBIIEE KOJIMYECTBO YACOB TIIO | 68 4 0
INPOIT'PAMME
8 kuace
Ne HammenoBanme pazmenoB u Ttem | KommdecTBo gacoB OnexTpoHHble (TH(POBEIC)
/I MIPOrPaMMBbl Bcero Kontpo | IIpaktiu | oOpa3oBaTelnbHbIE PECYPCH
JMBHBIC | €CKHe
paboTel | paboTHI

1. YeTbIpEXyroJIbHUKH 12 1 bubmuorexa [JOK
https://m.edsoo.ru/7f41
7el8

2. Teopema @aneca u Teopema o | 15 1 bubmuorexa [JOK

TIPOTIOPLMOHANBHEIX — OTpe3kax, https://m.edsoo.ru/7f41
MOJIOOHBIE TPEYTONbHUKH 7018
3. IImomans. Haxoxnenne miomanei | 14 1 BuoOnuoTeka ]_[OK
TpeYroJIbHUKOB M MHOTOYTOJIbHBIX https://m.edsoo.ru/7{41
(uryp. 7el8
[Tomaan mogqo0HEIX Gury —
4, Teopema Iludaropa wu Havama | 14 1 bubmuorexa [JOK
TpUTOHOMETpHH https://m.edsoo.ru/7141
7el8

5. Vsl B oKpykHOCTH. Briucanueie u 1 bubnunorexa LIOK

OIMCAHHbBIE YEeThIPEXYTOJbHUKH. https://m.edsoo.ru/7f41
KacarenpHple K = OKpY>KHOCTH. 7e18
Kacanue okpyskHOCTEH —

6. [oBTOpeHnue, 0000IICHNE 3HAHUI 4 1 bubnuoreka [JOK
https://m.edsoo.ru/7{41
7el8

OBLUIEE  KOJIMYECTBO YACOB TIIO | 68 6 0
ITPOTPAMME
9 kJaacce
Ne HaunmenoBanue pasgenoB u tem | KosnmuecTBo yacos OnexTpoHHbIe (TM(POBEIE)
MPOTPaMMBbl Bcero Konrpo | IIpakruu | oOpa3oBaTesbHBIE PECYPCHI
1§ JBHBIE | €cKHe



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/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

/ paboTel | paboThI
i}
TpuroHnoMeTpus. Teopembr | 16 1 bu6nunoreka LIOK
KOCHHYCOB M CHHYCOB. Permenue https://m.edsoo.ru/7f415¢
TPEYTOJIIBHUKOB e
IpeobpasoBanme nomobus. | 10 1 bubnunorexa LIOK
Mertpuaeckue https://m.edsoo.ru/7f415e
COOTHOILCHHS B OKPY)KHOCTH 2e
BeKTOpHI 12 1 bubnuorexa [JOK
https://m.edsoo.ru/7f415¢
2e
JexapToBEI KOOpAWHATHI Ha | 14 1 BubnuoTeka ]_[OK
IIOCKOCTH https://m.edsoo.ru/7f415¢
2e
IpaBuibHBIE ~ MHOTOYTOJBHHKH. | 8 bubnunoreka LIOK
JlmHa  OKpYKHOCTH ¥ TUIOMIA/Th https://m.edsoo.ru/7f415¢
Kpyra. Beraucnenue miomaaen Je
JIBIDKEHUSI TULIOCKOCTH
[oBTOpenue, 0600IIeHHE 3HAHUIA 77 2
OBIIIEE KOJIMYECTBO YACOB IIO | 68 6 0

[NTPOT'PAMME
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