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HHOACHUTEJIbBHASA 3AITMCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX pAa3JIeJIOB IIKOJbHOM MAaTEMAaTHKH,
MMEIOIIUI CBOEH IIeNIbI0 00ECTIeYUTh M3yYeHUE CBOWCTB U pa3MepoB GUTyp, UX
OTHOLIEHW MW B3aUMHOE PAacCHOJIOKEHHE, OIHUPACTCI Ha  JIOTUYECKYIO,
NOKa3aTEIbHYIO JIMHUIO. [[eHHOCTh M3y4YeHUs T€OMETPUM HAa YPOBHE OCHOBHOTO
oO1ero 00pa3oBaHus 3aKJIIOYAETCS B TOM, YTO OOYYAIOIIUNCS YUYUTCS TIPOBOAUTD
JIOKa3aTEJIbHbIE PACCYKICHHUS, CTPOUTD JOTUYECKUE YMO3AKIIOUEHUS, JOKA3bIBaTh
WCTUHHBIC YTBEPXKACHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOAUTH
pacCcyk’IeHus «OT TPOTUBHOIO», OTJIMYaTh CBOMCTBA OT IPU3HAKOB,
dbopMynHpOBaTh OOPATHBIE YTBEPKIACHUS.

Bropoii 1enpi0 H3ydyeHUs TEOMETPHUM SBISIETCS HMCIOJIb30BaHUE €€ Kak
WHCTPYMEHTA TMPU PEUICHUM KaK MAaTEMaTUYECKHUX, TaK U TMPAKTUYECKHUX 3a/ady,
BCTpEYAIOLIUXCS B pealbHOM ku3HU. OOydvaromuiics JOJDKEH Hay4YHThCS
OTPENEINTh TeOMETPUUECKYI0 (PUTYypy, OomHcaTh CIOBaMU JaHHBIA YEPTEIK WIH
PUCYHOK, HAWTH IJIOMIAb 3€MEJILHOTO y4acTKa, paCCUUTaTh HEOOXOIUMYIO IITUHY
OTNITOBOJIOKOHHOTO KaOeysi uiau TpeOyemble pa3Mepbl rapaxa JJjis aBTOMOOWIIS.
DTOMY COOTBETCTBYET BTOpAasi, BHIYMCIWTEIbHAS JIMHUSA B W3YYEHUH TE€OMETPHUH.
[Ipu pemieHun 3amad MPAKTUYECKOTO XapakTepa OOyYaIOIIMICS YYUTCS CTPOUTH
MaTeMaTUYeCKHEe MOJEIU PpPEAIbHBIX JKHU3HEHHBIX CUTyallud, MPOBOJUTH
BBIYMCJICHUS U OLIEHUBATh aJIEKBATHOCTD MMOJYUYEHHOTO pPE3yJbTaTa.

KpaiiHe BaXHO NOMYCPKUBATH CBA3UM TE€OMETPUHU C JPYTUMHU YUEOHBIMH
npeaMeTaM, MOTUBUPOBATH UCTIOIB30BATh OMPEACICHUSI TECOMETPUUYECKUX DUTYD
U TIOHATHM, JTEMOHCTPUPOBATH MPUMEHEHHE TOJYYECHHBIX YMEHUH B (U3UKE U
TEXHUKE. OTH CBsI3M HamboJiee SPKO BHUIHBI B TeMmax «BekTopbi»,
«Tpuronomerpruueckue CcooTHoOIIEHUs», «Mertox xkoopauHat» U «Teopema
[Tudaropay.

VYueOubiii kypc «['ecomeTpus» BKIIOYACT CIEIYIONINE OCHOBHBIC DPa3JIeiibl
conepxkanusi: «l'eomerpuueckue QuUrypsl U HX CBOMCTBa», «M3mepenue
FEOMETPUYECKUX  BEJIIMYMH», «/[eKapTOBBl KOOpPAMHATBI HAa  IIOCKOCTH,
«Bexkropby, «JIBuxkeHus miockoctny, «IIpeodpazoanus moago0us».

JIns1 NOBBIIIEHHE YPOBHS MAaTEMATHYECKOW TPaMOTHOCTH, MOATOTOBKH K [ TA
¥ JMKBHUJIAIIMUA BBISBICHHBIX B Xxojae mpoBeaeHusi BIIP mpoGenoB B 3HaHUSAX
oOydJaronmuxcsi, W3 4YacoB, (OPMHUPYEMBIX YYACTHHKAMU OOpPa30BaATEIBHBIX
OTHOLIEHMN Ha wu3ydyeHue «l'eomerpum» B 7 M 8 Kiaccax IONOJHUTEIBHO
BbIZielieHbl Mo 17 4vacoB. Bcero Ha u3yueHuwe yudeOHOro kypca «I['eomerpusi»
otBoAMTCS 238 yacoB: B 7 kiacce — 85 yacoB (2,5 yaca B Hezeno), B 8 kiacce — 85
yacoB (2,5 yaca B HeJieno0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIHO).

BrinienieHHble 4achl HaMpaBlIeHbl HA OTPA0OTKY YMEHUM:

¢ B 7 Kiacce
» BpUHCIATH JUIMHY JIOMAaHOW, TEPUMETP MHOTOYTOJIbHHMKA; TOJIb30BATHCS
€IMHULIAMYU U3MEPEHUS JUIMHbBI, BBIPAXKATh OJJHU €IUHULIbI U3MEPEHUS JITTUHBI



yepes ApyTue.

» Bpluucnare miomanas (GUryp, COCTaBIEHHBIX U3 MPSAMOYTOJbHUKOB;
UCIIONIb30BaTh pa30ueHne Ha NPSIMOYTOJbHUKH, Ha paBHbIE (UTYPHI,
J0CTpauBaHUE O MPSMOYIOJbHUKA; MOJIb30BATHCS OCHOBHBIMHU €IMHULIAMU
U3MEPEHMS IJIOIIAAN, BbIPaXKaTh OJHU €IUHUIBI U3MEPEHUS IJIOMIAIN Yepe3
ApyTHeE.

*» B 8 iacce

» Pacmno3HaBaTh H3yueHHBIE TEOMETpUYECKHE (UTYPBI, OMNPENENiITh HX
B3aMMHOE PacCIOJI0XKEeHHE, NU300pakaTh FTeOMETpHUUECKUE (PUTYPBI, BHITIOIHATD
YEepTEXHU 110 YCIOBHIO 33/1a4U.

» H3MepsTh NMHEWHHBIC W YIIIOBbIE BEIMYUHBI. Pemarh 3aqaun Ha BBIYUCIICHUE
JUTMH OTPE3KOB U BEJIMYUH YTJIOB.

» IIpoBOauTH JIOTHMYECKHUE PACCYXACHUS C HCIOJB30BAHHUEM T€OMETPUYECKHUX
TEOpEM.

» Onpenensars napauieIbHOCT MPSIMBIX C MTOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
C HUMH CeKyIlIasl.

» Onpenensars NapaiebHOCTh IPSMBIX C TIOMOIIBIO PABEHCTBA PACCTOSHUM OT
TOYEK OJHOM MPSMOU 10 TOUEK APYTrOr MPSIMOM.

» BnangeTs MOHATHEM F€OMETPHYECKOTO MECTa TOUEK.

» YMeTh OmpenensiTh OUCCEKTPHUCY YIJia M CEePEAWHHBIA TMEPHeHIUKYIIp K
OTpE3KY Kak Fr€OMETPUUECKHE MECTa TOYECK.



COIEPKAHUE OBYYEHMUA
7 KIIACC

HavanpHble noHsTusa reoMerpun. Touka, psiMasi, OTpe30K, JIyd. Yrou. Buasl
yriioB. BepTukanbHble M CMeXHBIE YyIubl. buccektpuca yrna. Jlomanas,
MHOTOYTOJIbHUK. [[apaiiensHOCTh U IEPIEHUKYISIPHOCTD IIPSIMBIX.

Cummetpruunble  ¢Gurypel. OCHOBHBIE CBOMCTBa OCEBOW CHMMETPHHU.
[IpuMepbl CUMMETPHUH B OKPYKAIOILIEM MHPE.

OCHOBHBIE ITOCTPOEHHUS C NOMOIIBIO LHUPKYJIS U JIMHEUKU. TpeyrospHUK.
Bricorta, MenuaHa, OuccekTpuca, UX CBOMCTBA.

PaBHOOEApEeHHBIE MW  PaBHOCTOPOHHHMM  TpeyrojbHUKU. HepaBeHCTBO
TPEYTOJIbHUKA.

CpoiicTBa W TpHU3HAKH PaBHOOEAPEHHOro TpeyroibHuka. [lpusHaku
PaBEHCTBA TPEYTOJIBHUKOB.

CBolicTBa ¥ IPU3HAKU NapauIeNIbHBIX NpAMbIX. CyMMa yIiIOB TPEYTOJIbHUKA.
BHemHue yrisl TpeyroyibHUKA.

[IpsMOyrosibHBIN  TpeyrojapHUK. (CBOMCTBO MeIUaHbl IPSAMOYTOJIBHOIO
TPEYroJIbHUKA,  NPOBEACHHOW K  rumoreHy3e.  IIpu3Hakm  paBeHCTBa
MPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTrOIbHBIN TPEYTONBHUK C YIJIOM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OoJsiblIEM yrile U OOJbLIEH CTOPOHE TPEYroJIbHUKA.
[lepneHaAUKyISIp U HAKJIIOHHAS.

['eomeTprueckoe MeCTO TOYEK. bHCCeKkTpuca yriaa HW  CEpEeOUHHBIN
MIEPIICHIUKYJISIP K OTPE3KY KaK FEOMETPUUYECKHE MECTA TOUEK.

OKpyXHOCTb W Kpyr, XOopjla U JAuamMerp, HX cBoiicTBa. BsauMHoe
pPacnoJIoKEHUE OKPYKHOCTH M npsimold. KacarenpHas M cexymias K OKPY>KHOCTH.
OkpyXHOCTb, BNHCAaHHAas B Yyroi. BrnucaHHas M ONUCaHHas OKPYKHOCTU
TPEYTOJIbHUKA.

8 KJIACC

YereipéxyronpHuku. [lapammenorpamm, €ero npu3Haku U CBOKWCTBA. YacTHbIE
cilyyau NapajijiesiorpaMMOB (IIPSIMOYTOJIBHUK, pOMO, KBaJpaT), UX MNpPU3HAKU U
cBoicTBa. Tpamenus, paBHOOOKasi Tpameuusi, €€ CBOWCTBA U MPU3HAKHU.
[IpsamoyroJibHast Tpaneuus.

Meron ynBoenus menuansl. LleHTtpanbHas cummerpusi. Teopema Paneca u
TEOpPEMA O MPOMOPUUOHATIBHBIX OTPE3KAX.

CpenHue TMHUYU TPEyroJibHUKA U Tpanenuu. LleHTp Macc TpeyrojibHHKA.

[Togobue TpeyrodbHUKOB, Kod(pduuueHT momoous. Ilpusnaku mogoOus
TPEeyroJbHUKOB. [I[puMenenne moqo0us mpu pemeHny MPaKTUYECKUX 3a/1ad.



CpoiicTBa mioImaaeid reoMerpudeckux ¢uryp. Dopmynsl Uis IUIOMIAAA
TPEYroJibHUKa, NapajuiesorpamMma, pom6a u Tpanenuu. OTHOIIEHHE TUIONIaIeH
noI00HBIX uryp.

Brruncnenne miuonmaned TpeyroJdbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOM
Oymare.

Teopema IlIudaropa. IIpumenenue Tteopemsl Iludaropa npu pemieHUN
NPAaKTUYECKUX 33/1a4.

CuHyC, KOCHHYC, TaHT€HC OCTpPOrO yIjia MPSMOYIOJBbHOTO TPEYrOJbHUKA.
OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO. TpUTOHOMETpUYECKHE (YHKIIUN
yrioB B 30, 45 u 60°.

BrnivcanHble M LEHTpalbHBIE YIJIbI, YrOJI MEXKAY KacaTeJIbHOU U XOPIOH.
Yrael  Mexay ~XopaaMM M CeKyllMMH. BhmcaHHble W OIIMCaHHBIE
YEeThIPEXYTOJbHUKUA. B3auMHOe pacnosioxkeHue ABYX OKpyxkHocTell. Kacanwue
OKpykHOCTeH. OOIIMe KacaTelIbHbIC K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TaHrenc yrimoB or 0 mo 180°. OcHOBHOE
TPUTOHOMETPHUUECKOE TOKIECTBO. DOPMYIIBI IPUBENCHUS.

Pemienne TpeyronpHHkOB. TeopemMa KOCHHYCOB M TEOpEMa CHHYCOB.
Pemienne mnpakTMUecKHX 3aJad C HCIOJb30BAHUEM TEOPEMBl KOCHUHYCOB H
TEOPEMBI CUHYCOB.

[IpeobpazoBanue mogodus. [Togodre coOTBETCTBEHHBIX JJIEMEHTOB.

Teopema O NIPOU3BENECHUM OTPE3KOB XOpZA, TEOPEMBI O IPOU3BEICHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBaApaTe KacaTeJIbHOM.

Bektop, anmmHa  (MOAYJb)  BEKTOpa,  COHAIPaBJIEHHBIE  BEKTOPBI,
IPOTUBOIIOJIOKHO ~ HAIPABJICHHBIE  BEKTOPBI, KOJUIMHEAPHOCTH  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, ONEpalMM HaJ BEKTOpamH. Pa3iokeHune BEKTOpa Mo ABYM
HEKOJUIMHEAapHbIM BekTopaM. KoopauHaTel BekTopa. CKaldsipHOE NPOU3BENCHHE
BEKTOPOB, IPUMEHEHUE JUIsl HAXOKICHUS UIMH U YIJIOB.

JlexkapToBbl KOOPAMHATHI HA IIJIOCKOCTU. Y PAaBHEHHUS MPAMON U OKPYKHOCTHU
B KOOpJIMHATAX, IIEPECEUCHUE OKPYKHOCTEN M MPAMBIX. METO KOOPAUHAT U €0
IPUMEHEHUE.

[IpaBrwiibHBIE MHOTOYrOJbHMKH. [J[nmuHa  okpyxkHocthu. ['pamycHas wu
paauaHHash Mepa yria, BBIYMCIEHUE JJIMH Ayr OKpykHocTed. Ilmomaas kpyra,
CEKTOpa, CETMEHTA.

JIBUKEHUs TUIOCKOCTH M BHYTPEHHUE CHUMMETpUM (uryp (dJaeMeHTapHbIe
npeactasienus). [Tapannensubiit nepenoc. [loBopor.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA ITPOI'PAMMDBbI
YYEBHOI'O KYPCA «I'EOMETPUS]» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JIn4yHOCTHBIE pe3yJbTaThl OCBOEHUS NpOrpamMmbl Y4eOHOTO Kypca
«I"eomeTpus» XapaKTEpPU3YIOTCS:

1) naTpuOTHYECKOE BOCTIUTAHHE:

IIPOSIBICHUEM HMHTEpeca K MNPOLIJIOMY M  HACTOAIIEMY POCCHMCKOU
MaT€MaTUKH, LEHHOCTHBIM  OTHOLIEHWEM K JOCTHXKEHUSM  POCCUUCKHUX
MAaTEMAaTUKOB U POCCUHCKOW MAaTEMaTUYECKOM IIKOJIbI, K HCIIOJIB30BAHUIO ITUX
JOCTHKEHHUM B IPYIUX HayKax U MNPUKIAAHBIX chepax;

2) rpaKIaHCKoOe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIIOJHEHUIO O0S3aHHOCTEN IrpaKJaHUHA U peaju3aluu ero
OpaB, IMpPEJICTaBICHUEM O MAaTEMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUSA
Pa3IMYHBIX CTPYKTYP, SIBJICHUN, NPOLEAYp TPa)kIaHCKOro oOIIecTBa (HarpuMmep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJIEHUIO ITUYECKUX MPOOJIEM, CBI3aHHBIX
C MPaKTUYECKUM NPUMEHEHHEM JOCTHKEHUN HayKH, OCO3HAHHEM Ba)XHOCTHU
MOPAJILHO-3THYECKHUX ITPUHIUIIOB B ACSITEIBHOCTH YUYEHOTIO;

3) Tpy10BO€ BOCIMTAHME:

YCTAaHOBKOM Ha aKTUBHOE Yy4YacTHE B PEIIEHUH MPAKTHYECKUX 3a]1a4y
MaTEMaTUYECKOM HANpaBICHHOCTH, OCO3HAHUEM BaXHOCTH MAaTEMaTHYECKOIrO
oOpa3oBaHMsl HAa MPOTSHKEHUU BCEH KU3HU JUISl YCIEIIHOW MpodeccruoHaIbHOMI
JESATENbHOCTH U Pa3BUTHUEM HEOOXOJUMBIX YMEHHMH, OCO3HAHHBIM BBIOOPOM U
MOCTPOEHUEM MHJIMBUIYaIbHOM TPAEKTOPUU OOpPA30BAHMS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYeCKOe BOCTIMTAHHE:

CHOCOOHOCTBIO K SMOIMOHAJIBHOMY UM  3CTETHYECKOMY  BOCHPHSTHIO
MaTEMaTUYECKUX OOBEKTOB, 3aJay, PEUICHUH, PACCYXKIEHUH, YMEHHUIO BHUIETbH
MaTEMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOT0 MO3HAHHUS:

OpUEHTalMeld B JIEATEIbHOCTH HA COBPEMEHHYI0 CHCTEMY Hay4dHBIX
Mpe/ICTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS YeNIOBEKa, IPUPOJIbI U
oOuiecTBa, TMOHMMAaHHEM MaTEMaTUYECKOW HayKH Kak cdepbl 4eIoBeuecKoi
NEATEIbHOCTH, 3TAaNoOB €€ Pa3BUTHA U 3HAYMMOCTU JUIsl pPa3BUTHUS LMBHIIN3ALUH,
OBJIAJICHUEM SI3bIKOM MAaTeMaTHKW U MaTEeMaTHYEeCKON KyJIbTYpOil KaKk CpeACTBOM
NO3HaHWsI MHpa, OBJAJACHHUEM NPOCTEHIIMMU HaBbIKAMHU MCCIEA0BATEIBCKOM
NeSTENIbHOCTH;



6) ¢u3myeckoe BocnUTaHHe, (POPMHPOBAHHE KYJbTYPHI 310POBbS H
IMOILMOHAJILHOTO 0JIaronoyyms:

TOTOBHOCTBIO TMPUMEHSTh MAaTEeMaTUYECKHE 3HAHHUS B HMHTEpPECax CBOETO
3II0POBBS, BEACHHS  370pOBOTO  oOpa3a JKu3HH (3M0pOBOE  THTAHWHE,
cOaaHCUPOBAHHBIA PEXUM 3aHATHM M OTABIXa, peEryjspHas Qu3ndecKas
aKTUBHOCTbB), C(POPMHPOBAHHOCTHIO HaBbIKa pe(IEKCUH, MPU3HAHUEM CBOETO
IpaBa Ha OIIMOKY M TAKOTO ke MpaBa JPYroro 4eJI0BeKa;

7) 3K0JIOTHYECKOEe BOCIIHTAHHE:

OpUEHTAIlMEN Ha MPUMEHEHUE MATEeMaTUUYECKUX 3HAHUW ISl pElIeHUs 3a7ay
B 00JIaCTH COXPAaHHOCTH OKpYKAIOMIEH Cpenbl, IJIAHUPOBAaHUS TOCTYNKOB U
OIICHKM MX BO3MOXXHBIX MOCJIEACTBUHN Il OKPY’KAIOIIEH Cpebl, OCO3HAHUEM
II00aJIbHOTO XapaKTepa SKOJIOTHYSCKUX MPOOJIeM B MMyTEeH NX PEeIIeHNS,

8) amanTamusi K H3MEHSIOIMMMCS YCJIOBHSAM COIHAILHOW W NMPHPOIHOIM
cpeabl:

TOTOBHOCTBIO K JCHCTBUAM B YCJIOBHUSIX HEOINPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Ye€pe3 MPAKTUYECKYIO JCATEIbHOCTh, B TOM YHUCIIEC
YMEHHUE YYUThCS Yy JPYTHX JIIOJEH, MpHOOpeTaTh B COBMECTHOW JIEATCIHHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIUU U3 OTBITA JIPYTHUX;

HEOOXOJIUMOCThIO B (OPMHUPOBAHMHM HOBBIX 3HAHUH, B TOM YHCJE
dbopMyIUpOBaTH UJEH, TIOHSTHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSAX, B TOM UYHUCIIEC
paHee HEU3BECTHBIX, OCO3HaBaTh JE(MUIIUTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEH, TIIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYID  CHUTYallMIO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIllMI0 KaK BBI30B, TPEOYIOIIUM KOHTPMEP, KOPPEKTUPOBATH
MPUHUMAEMbIE PEIICHUS W JIeUCTBUS, (DOPMyIMpOBaTh W OILICHUBATH PUCKU U
MOCJIENICTBUSL, POPMUPOBATH OIBIT.

METANPEIMETHBIE PE3YJIBTATDI
Ilo3HaBaTeqbHBIC YHMBEPCAJIbHBbIC Y4eOHbIE 1eiiCTBUSA

ba3oBble 1ornueckue AecTBU:

e BBIABISITH M XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMAaTHUYCCKHX
O00BEKTOB, TOHSATHIA, OTHOIICHHN MEXAY TMOHATUIMH, (OPMYIUPOBATH
ompeneneHus]  TOHSITHH, YCTAHABIMBATh  CYIIECTBEHHBIH  TPHU3HAK
Kiaccu(pukanuu, OCHOBAaHUS JUIsl OOOOIIEHUS W CPAaBHEHMS, KPUTECPUU
IIPOBOJIUMOTO aHAJIN3a;

e BOCIPUHUMATH, (OPMYJIUPOBATH W  TPEOOPA3OBBIBATH  CYXKICHUS:
yTBEpAUTEIbHbIE W OTPUIATENIbHBIC, €IMHUYHBIC, YacCTHBIE W OOIIHE,
YCIIOBHBIE;



BBIABISITD ~ MATEMaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
OpoTUBOpeUMsl B (akTaxX, JaHHBIX, HAOJIONECHUSAX U YTBEPKIACHUSIX,
npeayiaraTb KpUTEPHUH JIJIS1 BBISIBJICHUS] 3aKOHOMEPHOCTEN U MPOTHUBOPEUYMNH;
JieNaTh BBIBOJABI C HCIOJb30BAHMEM 33aKOHOB JIOTMKH, JIEAYKTHUBHBIX H
WHJIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHHI M0 aHAJIOTUH;

pa30uparh 10Ka3aTeabCTBA MATEMAaTUUYECKUX YTBEPKIECHUHN (IIpsIMbIE U OT
IPOTUBHOIO), TPOBOJUTH CAaMOCTOSITEJIbHO HECIOXKHBIE JOKa3aTelIbCTBA
MaTeMaTH4eCKuX (DaKTOB, BBICTpAaUBaTh AaApryMEHTAIUIO, MPUBOIUTH
MIPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BbIOMpaTh crmoco0 pemieHus: y4uyeOHOM 3amaun (CpaBHHMBATh HECKOJIBKO
BapUAHTOB pELICHMs, BBIOMpaTh Hauboyiee MNOAXOAAMUNA C  y4ETOM
CaMOCTOATEIIBHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBarejbCcKHe 1eCTBUA.

HCITOJTB30BaTh BOIPOCH KAaK HMCCIIENOBATCILCKHA HHCTPYMEHT TO3HAHUA,
dbopMynHpoBaTh BOIMPOCH, (UKCUPYIOIIKME MPOTUBOpPEUHE, MpodieMy,
CaMOCTOSITETbHO yCTaHABIMBAaTH HWCKOMOE U JaHHOE, (OpMHUPOBATH
TUIIOTE3y, apTYMEHTHPOBAThH CBOIO TTO3UIINIO0, MHCHHE,

MPOBOJIUTH TI0O CaMOCTOSATENIBHO COCTaBICHHOMY IUJIaHy HECJIOKHBIN
AKCIIEPUMEHT, HEOOJBIIIOE UCCIIEAOBAHNE 110 YCTAHOBICHUIO OCOOEHHOCTEH
MaTeMaTHYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTy COOOI;
CaMOCTOSTENbHO (POPMYIUPOBaTh 000OIIEHNUS U BBIBOJABI MO PE3yJibTaTaMm
POBENEHHOTO HAOJIIONCHHS, HCCIEAOBAHMS, OILEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIECHUII;

MIPOTHO3WPOBATh BO3MOXKHOE pa3BUTHE TIPOIlecca, a TaKKe BBIIBUTATh
MIPEAMOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBJISITH  HEJOCTAaTOUYHOCTb M M30BITOYHOCTH HH(GOpPMAalLlMHU, JTaHHBIX,
HEOOXOUMBIX JIJIsl pEeLICHUs 3a/1a4U;

BbIOMpATh, aHANM3UPOBATh, CHUCTEMATU3UPOBATH M HWHTEPHPETUPOBATH
UH(GOPMAIUIO Pa3TUYHBIX BUIOB U (OPM IIPEICTABICHHUS;

BbIOMpaTh GopMy mpeacTaBieHus HWHGOpPMAMKM W WLUIIOCTPUPOBATh
peraemMbie  3aa4yd  CXeMaMd, auarpaMMaMiy, HWHOW Tpadhukoil u ux
KOMOWHAIUSIMU;

OLICHMBATh HAAEKHOCTh HMHPOPMALUU 1O KPUTEPHUSIM, MPEATIOKEHHBIM
yUUTENIEM WIH CPOPMYIUPOBAHHBIM CAMOCTOSATENBHO.

KoMmMyHuKkaTuBHBIC yHUBEpPCaJIbHbIC Y4eOHbIE 1eiiCTBUS:

BOCIIPUHUMATh U (HOPMYIUPOBATH CY>KJICHUSI B COOTBETCTBHH C YCIOBUSIMU
U 1eNIIMU OOIIEHHMS], ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3pEHUS



B YCTHBIX U NMHMCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOAY PELICHUS
3aJ1a4l, KOMMEHTUPOBATh IIOJyUYEHHBIN PE3YJIbTAaT;

e B XOJ€ 00CYX/E€HHUS 3aJ1aBaTh BONPOCHI IO CYIIECTBY 00CYK1a€MOI TEMBI,
npo0JIeMBbl, pelIaeMoil 3aauu, BbICKa3blBaTh MJIEU, HAllEJIEHHbIE HA MOMCK
pElIeHMs, COIMOCTAaBIATh CBOM CYXIEHUA C CYXICHHAMH JIPYyTUX
YYaCTHUKOB JAHAaNiora, OOHApyXHBaTh paziIMuhe U CXOJACTBO TO3MIIHM, B
KOPPEKTHOU popme PpopMyIrpoBaTh pa3HOIIIACUs, CBOU BO3PAKEHNUS;

e IIPENCTaBIATH pe3ysabTaThl  pPELICHMUS 3aJauH, AKCIIEPUMEHTA,
UCCIIEIOBAHUsI, IPOEKTA, CAMOCTOSITENIbHO BBIOMPATh (pOopMaT BBICTYIUICHHUS
C YYETOM 3a7a4 NPE3EHTALMHN U OCOOCHHOCTEN ayIUTOPHH;

e TIOHMMAaTh U HCIOJIb30BATHh MPEUMYILECTBA KOMAHIHON U MHAUBUIYATbHON
paboTHI MPHU pelIeHUU YUeOHBIX MaTeMaTHYECKUX 3a/1aY;

e IIPUHUMATH IIE€JIb COBMECTHOW JIE€ATEIbHOCTH, IUIAHUPOBATH OPTraHU3ALUIO
COBMECTHON paloOThl, pacnpeaensTb BHIbl paboT, IOroBapUBaThCH,
oOcyXIaTh IpoLECcC U pe3yabTaT paboThl, 0000UIaTh MHEHUS HECKOIbKUX
JIIOJICH;

e yYacTBOBaTh B TIpPYNIOBbIX (opMax paboTel (00CyxkaeHUs, OOMEH
MHEHHUSIMH, MO3TOBbIE IITYPMbI U APYTUE), BBIMOIHATH CBOIO YacTh PabOThI
U KOOPIAMHHPOBAaTbH CBOM JEWUCTBUS C JPYTMMH YJI€HAMU KOMAaHJBbl,
OLICHMBATh KaueCTBO CBOETO BKJa/Ja B OOIIMH MPOAYKT MO KPUTEPHSM,
c(hOpMyYITUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHUSI.

PeryiasiTuBHbIC YHHBeEpPCaJIbHbIe y4eOHbIe 1eiicTBUS

Camoopranmsamnus:

e CaMOCTOSITEILHO COCTABJIATH ILJIAH, aITOPUTM pElIeHUs 3ajadyul (WK €ro
4acTh), BBIOMpATh CIOCOO pEIIeHUS C y4ETOM HMMEIOIIHUXCSI PECYpPCOB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBaTh U KOPPEKTUPOBATh
BapUaHTHI pelIeHU# ¢ y4ETOM HOBOU MH(OpMaIuu.

CaMOKOHTPOJIb, IMOIUOHAILHBI NHTEJJIEKT:

e BJIQJIETh CIIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJISI TIpoliecca M pe3yibrara
pelieHnss MaTeMaTUIeCKOM 3a/1auu;

e TMPEABUAECTH TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTh MPU PEIICHUU 3a7a4H,
BHOCUTHh KOPPEKTHUBBI B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITEJIBCTB,
HaWJICHHBIX OIMMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OILICHMBATh COOTBETCTBUE PE3YyJbTaTa JIEATEIbHOCTU MOCTABICHHOW LIENIU U
YCIIOBHSIM, OOBSCHATH MPUYUHBI JOCTHKCHUS WM HEAOCTHIKEHUS eI ,
HAXOJIUTh OIIUOKY, TaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEMETHBIE PE3YJIBTATbBI



K koniy oOyuenus B 7 kJjacce OOyYarONIMICS TOJYYHUT CIIETYIOIINE
IPEAMETHBIE PE3YJIbTATHI:

Pacro3naBaTh U3ydeHHbIE TeOMETpUYECKHE (UTYpPBI, ONPEAENATh UuX
B3aMMHOE PpAaCIOJIOKEHUE, H300pakaTh TE€OMETPUYECKHE (UTYPHI, BBINOIHATDH
YEpPTEKU MO YCIOBUIO 3aAaud. M3MepsATh JMHEWHBIE W YTJIOBHIC BEIUYUHBI.
Pemrars 3a1aun Ha BBIYMCIIEHUE JITTUH OTPE3KOB U BEJTMYUH YTJIOB.

Henatb rpyOyl0 OLEHKY JMHEHMHBIX M YTIJOBBIX BEJIMYMH MPEAMETOB B
peanbHOM KU3HU, Pa3MEPOB MPHUPOAHBIX O00BEKTOB. Paznuuarh pa3Mepbl 3THX
O0OBEKTOB 110 OPAJIKY BETUYUHBI.

CTpOUTB 4EPTEKH K TEOMETPUUECKHUM 3a7a4aM.

[lonp30BaThCAd TpU3HAKAMU PABEHCTBA TPEYIOJBHUKOB, HCIIOJIb30BaTh
IpU3HAKU U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJbHUKOB IIPU PELLIEHUH 33/1a4.

IIpoBOAUTE JTOTHYECKUE PACCYXKACHUSA C HMCIOJB30BAHUEM I'€OMETPUYECKUX
TEOPEM.

[lonp30BaThCAd MNpU3HAKAMU PABEHCTBA NPSIMOYTOJBHBIX TPEYTIOJIBHUKOB,
CBOMCTBOM  MEJWaHbl, [POBEAEHHOM K  TUIOTEHY3€  IPSAMOYIOJBHOIO
TPEYTrOJIbHUKA, B PELICHUN FEOMETPUYECKUX 3a4ay.

Onpenensats MapamieaIbHOCTh IPSIMBIX € TOMOILBIO YTIIOB, KOTOPBIE 00pa3yeT
¢ HUMHU ceKymasd. OnpenensaTs MapauiesIbHOCTh MPSAMBIX C IOMOIIBIO PaBEHCTBA
PACCTOSIHUM OT TOYEK OJHOM NPSMOM O TOYEK IPYTOU MPSAMOM.

Pemiats 3a1aun Ha kJjieTyaToi Oymare.

[IpoBOIUTH BBIYMCIECHUS W HAXOAUTh YUCIOBbIE M OYKBEHHBIC 3HAUYECHHUS
YIJIOB B TEOMETPUYECKHX 3aJadaX C HCHOJIB30BAHMEM CYMMBI  YTJIOB
TPEYrOJAbHUKOB ¥ MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpPa30BaHHBIX IpHU
[IEPECEYEHNN JBYX MapaJUICIbHBIX IPAMBIX CEKylleh. Pemars npakTuyeckue
3a/1a4M Ha HAXOXKJEHUE YIJIOB.

Biianerp NOHATHEM TI'E€OMETPUYECKOIO MECTa TOYEK. YMETh OIPEAeIATh
OMCCEKTPHUCY YIJIa U CEPEIUHHBIN MEPIEHAUKYIISIP K OTPE3KY KaK r€OMETPUUYECKHE
MECTa TOYEK.

@OopMyIMpPOBATh OMNPEAECIEHUS OKPYKHOCTH M Kpyra, XOpAbl U IHAMETpPA
OKPYHOCTH, ITOJIb30BaThCSI UX CBOMCTBAMU. Y METh MPUMEHSTH 3TU CBOMCTBA IPU
peleHnuy 3aaad.

Bianerp MOHATHMEM ONKMCAaHHOM OKOJO TPEYrOJIbHUKA OKPYXHOCTH, YMETh
HaxoauTh €€ 1eHTp. [lonb3oBaTbed (akTamMu O TOM, YTO OMCCEKTPHUCHI YIJIOB
TPEYrOJbHUKA IIEPECEKAIOTCSI B OJHOM TOYKE, M O TOM, YTO CEPEAVHHBIC
IIEPIICHIUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCS B OTHOU TOYKE.

Biianers noHsATHEM KacaTeNbHOM K OKPYKHOCTH, IHOJIB30BATHCS TEOPEMOM O
NEPHEHINKYJIIPHOCTH KacaTeIbHOM U paJnyca, MPOBEAEHHOTO K TOYKE KaCaHUs.



[Tosnp30BaThCA MPOCTEHIIMMU N€OMETPUYECKUMH HEPABEHCTBAMH, ITOHUMATh
UX NPAKTUYECKUI CMBICIL.

IIpoBOIUTE OCHOBHBIE TEOMETPUYECKUE TIOCTPOCHUS C ITOMOIIBIO LIUPKYJISA U
JIMHEWKH.

K xoHiy oOyuenus B 8 kJacce OOYYArONIMICS TOJYYHT CIICTYIOIIHNE
MIPEAMETHBIE PE3YIIBTATHI:

Pacrio3HaBaTh OCHOBHBIE BBl YETBIPEXYTOJBHHUKOB, MX 3JIEMEHTHI,
MOJIb30BATHCS UX CBOMCTBAMU IIPH PEUIEHUU T€OMETPUUECKUX 3aad.

[TpuMeHsATh CBOICTBA TOUKM NEPECEUEHMs] MEIUaH TPEYrojbHHKa (LEHTpa
Macc) B PEIICHNH 3a/au.

BnaneTe nmoHATHEM CpelHEW JIMHUM TPEYroJbHUKA W Tpaleluuu, MPUMEHSTh
MX CBOWCTBAa IPU PEUICHUM T€OMETpHYECKHX 3anad. [lomp3oBaTeca TeopeMoun
dajieca 1 TEOPEMOI O MPONOPLUUOHAIBHBIX OTPE3KAX, MPUMEHSTh UX JJI PELICHUS
NPAKTUYECKUX 3a]a4.

[TpuMeHsTh npU3HAKKU NOJ00US TPEYTOJIbHUKOB B PELIEHUH IT€OMETPUIECKHUX
3ajad.

[Tonb3oBaThcs Teopemoil Iludaropa st pemieHHs TreoMETpPUYECKUX H
npakThuyeckux 3agad. CTpoUTh MaTeMaTU4YECKyl0 MOJENb B MPAKTUYECKUX
3a/1ayax, CaMOCTOSITENIBHO JENNATh YEPTEK U HAXOIUTh COOTBETCTBYIOIIME JITTUHBI.

Brnagete NOHATHUSAMH CHHYyCA, KOCMHYyca M TaHIE€HCAa OCTpPOro yria
OPSIMOYTOJIBHOTO TPEyroibHUKA. 110J1b30BaThCS 3TUMH NMOHATHUSAMU JJIS PEILEHUS
MPaKTUYECKUX 3a]1a4.

Breruncnars (pa3iduHbIMUA CrocoOamMu) IUIONIAAb TPEYroJIbHUKA W TUIOIIAIU
MHOTOYTOJIbHBIX ~ (Guryp (MOdB3ysCh, TJ€ HEOOXOIUMO, KAJIBKYJISITOPOM).
[IpuMeHSATh Oy4EeHHBIE YMEHUS B IPAKTUYECKHX 3a/1a4ax.

Brnanete NOHATHSMU BIHMCAHHOIO M LEHTPAIbHOTO YIJIA, HKCIOIb30BaTh
TEOPEMBI O BIIMCAHHBIX yriaX, yriax MexIy XopAamH (CEeKyLUIUMU) U yTie MEXIY
KacaTeJIbHOM M XOPJO0M NPU PEIICHUH T€OMETPUYECKUX 3a/1a4.

Brnagete NOHATHEM OMMCAHHOIO YETBIPEXYTOJIbHMKA, IMPUMEHATH CBOMCTBA
ONKMCAHHOTO YEThIPEXYTOJIBHUKA ITPU PELIEHUU 3a/]1a4.

[IpuMeHsATh MOoy4eHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHYECKUE
MOJIENU JIJIS 3a/1a4 peagbHOM KU3HU U IPOBOJUTH COOTBETCTBYIOUIUE BHIYMCIICHHUS
C TpUMEHEHUEM TMojo0us W TPUTOHOMETpUHU (IOJIB3YSCh, TI/A€ HEOOXO0IUMO,
KQJIbKYJIITOPOM).

K koHmy oOyuyeHuss B 9 kJjacce oOydalomMHCA MOJYYUT CIIEAYIOIINE
MIPEAMETHBIE PE3YJIBTATHI:

3HaTh TPUTOHOMETPUYECKHE (YHKIIMU OCTPBIX VYIJOB, HAXOAUTh C HX
[OMOIIBbIO PA3JIMYHBIE AJIEMEHTHI MPSMOYIOJBHOIO TPEYroJIbHUKA («pEeLIeHHUE



IPSIMOYTOJIBHBIX TPEYTOJIBbHUKOBY). HaxoauTh (C MOMOIIBIO KaJIbKYISATOPA) JIUHbI
U YIJIbI JUIs1 HETaOJIMYHBIX 3HAYEHUH.

[Tonp30Batbes popMynamMu NPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOKIECTBOM ISl HAXOXJIECHUS COOTHOIIEHHUH MEXAY TPUTOHOMETPUUECKUMHU
BEJIMYUHAMU.

Hcrnonb30BaTh TEOPEMBI CHHYCOB M KOCHUHYCOB JUJISl HAXOXKACHHS Pa3JIMYHBIX
AJIEMEHTOB TPEYTOJbHUKA («PEIICHHE TPEYrOJAbHUKOBY»), MNPUMEHITh HX IpHU
pEILIEHNN T€OMETPUUYECKUX 3a/1ay.

Bnagerp  nmoHsTMAMHM  npeoOpazoBaHUS  MOJO0OWS,  COOTBETCTBEHHBIX
AJIEMEHTOB NOJ00HBIX (uryp. Iloap30BaThCs cBOMCTBAMH OO0 TPOU3BOJIBHBIX
¢uryp, yMeTb BBIYHCIATH IJIMHBI M HAXOAWUTh YIJbI y TOMOOHBIX QHUTYD.
[IpuMmeHsATh cBOMCTBA MOAOOMS B NPAKTUYECKUX 3aJadax. YMETh MNPUBOAUTH
pUMEpPBI NOJ0OHBIX (QUTYP B OKPYKAIOIIEM MHPE.

[Tosp30BaTECSA TEOPEMAMU O NPOU3BENECHUH OTPE3KOB XOPJ, O MPOU3BEICHNUN
OTPE3KOB CEKYLIUX, O KBAIPaTe KacaTeIbHOM.

[Tonb30BaTbcs BEKTOpaMH, MOHUMAaTh MX TEOMETPUUECKMM M (PU3NYECKUIL
CMBICII, MPUMEHATh HMX B PEIICHUH TE€OMETPUYECKHX M (PU3MYECKHX 3ajad.
[IpuMeHATh CKaJIIPHOE MPOU3BEACHUE BEKTOPOB ISl HAXO0XKICHHSI IJTUH U YTJIOB.

[Tosnp30BaTbCd METOAOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHATH €ro B
pPELIEHUN T€OMETPUYECKUX U MTPAKTUYECKUX 3a]1a4.

Bnagers MOHATHAMU NPaBUJIBHOTO MHOTOYTOJIBHUKA, JJIUHBI OKPY>KHOCTH,
JUIMHBI IyTH OKPY>KHOCTH U PaJMaHHON MEphl yria, yMETh BBIYUCIATH ILIOIIA]b
Kpyra u ero yactei. [[puMeHsTh nojlydeHHbIE YMEHUS B IPAKTUYECKUX 3a]adax.

Haxonuth ocu (WM LEHTPBI) CUMMETPUU (PUTYP, TPUMEHSTH JIBUKCHUS
IUIOCKOCTH B MPOCTEUIINX CIIydasiX.

[IpuMeHsATh MONy4YeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MaTeMaTHYECKUE
MOJEIIU 715 3a7a4 PeajbHON dU3HHU U MPOBOJUTH COOTBETCTBYIOIINE BBIUUCICHUS
C NPUMEHEHUEM MOJ00Us U TPUTOHOMETpUYECKUX (yHKUUN (TOJB3YysCh, TAe
HEO0OXOMMO, KAJTbKYJISITOPOM).



TEMATHUYECKOE INIAHUPOBAHUE

7 KIIACC
KosnunuyectBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB H TeM uugposbie
Ne o/m P Konrpoasusie | IIpakruueckue (mucpp )
MPOrpamMMbl Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypchl
1 [ToBTOpenue marepuaina u3 Kypca 6 kimacca 15
n o
, pOCTeiHmne Il/"IeOMeTpI/I‘leCKI/Ie buryps! u y BuGmorexa LOK
uXx cBoiicTBa. M3mepeHne reomeTpuyeckux https://m.edsoo.ru/7f415e2e
BEJINYNH
bu6mmorexka [IOK
T 22 1
3 PEYTOTLHIKH https://m.edsoo.ru/7f415e2e
4 I1apasenbHble IpsMbIE, CyMMa YIJIOB 14 1 bubnnoreka [IOK
TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
5 OxpyxHOCTb U KpyT. ['eomerpuueckue 14 1 bubnnoreka [IOK
IIOCTPOCHHUS https://m.edsoo.ru/7f415e2e
. bubnuoteka [IOK
I1 1
° OBTOPCHHE, 0600ILeHHE SHAHMIL 6 https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 85 4 0



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KJIACC

KouunyecTBOo 9acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3iejioB H TeM undpoBbIie
Ne n/m P Konrpoasusie | Ilpakruueckue (wupp )
NMPorpaMmbI Bcero o0pasoBaTe/IbHBIE
padoTsbI padoThbI
pecypchbl
1 [ToBTOpeHune MaTepuana U3 Kypca / Kiacca 15
N bu6mmorexa [JOK
2 4 12 1
CTPIPEXYTOTBHIIH https://m.edsoo.ru/7f417e18
Teopema dasneca u Teopema o
3 MIPOITOPIIMOHAIIBHBIX OTPE3KaxX, MOJ00HBIC 15 1 bubmorexa HOK
P ’ https://m.edso0.ru/7f417e18
TPEYTrOJIbHUKU
[Imomane. Haxoxxaenue miomanein
4 e HIOJ'?I)HI/IKOB u l\l/[IHOFO OJ'IIIIjHII)IIX ¢ur 14 1 bubmmorexa TIOK
TPeyr 4 P https://m.edsoo.ru/7f417e18
[Tnomanu nonobHbIX puryp
5 Teopema [Tudaropa u Hauana 10 1 bubnuoreka LIOK
TPUTOHOMETPUHU https://m.edsoo.ru/7f417e18
VYTl B OKpYXKHOCTH. Bricannsie u
5 OINMCAHHBIE YEThIPEXYTOJIbHUKH. 13 1 bubnuoreka LIOK
Kacarenbnbie k okpyxHocTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEN
bu6nmoreka [JOK
7 IT i 1
OBTOpCHHE, 0000MmCHHE SHAHM I 6 https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 85 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 KUIIACC

KouunvecTBO 9acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iejioB U TeM uu@poBbIie
Ne n/m P Kontpoabusie | IIpakruueckue (icpp )
NMPOrpaMMbI Bcero odpa3oBaTebHbIE
padoThbI padoTsI
pecypchbl
1 Tpuronomerpusi. Teopembl KOCUHYCOB U 16 1 bu6mmoteka LIOK
CUHYCOB. PellieHne TpeyroinbHuKOB https://m.edsoo.ru/7f41al2c
5 [IpeoGpazoBanue nmogodus. Merpuueckue 10 1 bubnuoreka LIOK
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubmuorexa [JOK
3 Bexropet 12 1 https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPAUHATHI HA IJIOCKOCTH 9 1 bubmmorexa [IOK
P pA https://m.edsoo.ru/7f41al2c
[TpaBuIbHBIE MHOTOYTOJIBHUKH. J{THHA
5 of HOCTH H TIJIO yz b Kpyra g 8 brbmmorexa [OK
Py ot le pyra. https://m.edsoo.ru/7f41al2c
Brruncnenue miomaaen
bubmmoteka [IOK
6 JBIKEHIA WWIOCKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 060061IeHNE, CCTEMAaTU3ALIUS 7 2 bu6nmmorexa [IOK
3HaHUU https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 68 6 0



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

IPOBEPSIEMBIE TPEBOBAHUSI K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThl 0CBOCHHUSI OCHOBHOI
NPOBEPSIeMOr0 .
o0pa3oBaTeJbHOM NPOrpaMMbI 0CHOBHOI'0 00111ero 00pa3oBaHus
pe3yJibTara
6 I'eomerpus
Pacnio3naBaTe M3ydeHHBIE T€OMETpUYECKHE (DUTYPHI, ONpPEIesiTh UX
B3alMHOE pACIIOJIOKEHHE, H300pakaTb IeoMeTpuuecKkue (uUrypsl,
6.1 BBIIIOJIHATh YEPTEKU MO YCIOBUIO 3agaud. M3meparb JUHEHHBIE U
yIJI0BbI€ BEJIMYUHBL. Penarh 3a1a4i Ha BBIYUCIICHUE JUIMH OTPE3KOB U
BEJIMYUH YIJIOB
Jlenatp rpyOyI0 OLIEHKY JIMHEHHBIX U YIJIOBBIX BEJIMYUH MPEIMETOB B
6.2 peambHOM  KH3HH, pa3MEpoB MPUPOAHBIX OOBEKTOB. Paznuuath
pa3Mepsl AITUX 00BEKTOB M0 NOPSAIKY BETUUHHbI
6.3 CTpouth uepTeKu K reOMETPUUECKUM 3a7a4am
[Tonp30BaTbCs MpU3HAKAMU PABEHCTBA TPEYTOJIbHUKOB, UCIIOJIb30BAThH
6.4 MIPU3HAKH M CBOWCTBA PABHOOEPEHHBIX TPEYTOJIbLHUKOB IPU PEIICHUH
3a1a4
65 [IpoBomuTh  JOrMYECKHE  PACCYXAEHUS  C  HCIOJIb30BaHUEM
' reOMETPUUYECKUX TEOPEM
[Tonp30Batbes MIpU3HAKaMHU paBeHCcTBa HPSMOYTOJIbHBIX
6.6 TPEYrOJIbHUKOB, CBOWCTBOM MEIMaHbI, NMPOBEACHHON K TUIOTEHY3€
MPSIMOYTOJIBHOT'O TPEYTOJIbHUKA, B PEILICHUH F€OMETPUUECKUX 3a/1a4
Onpenenste napauieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpBIE
67 oOpaszyeT ¢ HUMHU cekymiasd. Onpeneniars NapajienbHOCTh MPSMBIX C
' MOMOIIBIO PABEHCTBA PACCTOSIHUI OT TOYEK OJTHOW MPAMOU 10 TOUYEK
JAPYrou IpsiMOr
6.8 Pematp 3aaun Ha KieTyaToi Oymare
69 [IpoBOIUTH BBIUMCIEHUS M HAXOAWTh YHUCIOBbIE U OyKBEHHBIC

3HA4YCHHA YIJIOB B TCOMCTPHUUCCKHX 3aladax C HCIIOJIb30BAHUCM




CyMMBI YIJVIOB TPEYIrOJIbHUKOB MU MHOT'OYI'OJBHHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX IIpU [EPECEYEHHUU JIBYX MapaUICIbHBIX MPIMBIX

ceKymeﬁ. PemraTe IMPAKTUYCCKUEC 3a1a41 Ha HAXOXACHUEC YI'TIOB

BJIaI[eTB IOHATUEM TCOMCTPHUYCCKOTO MECTa TOYCK. YmeThb

6.10 OTIpeNIeATh OUCCEKTPUCY YIJIa M CEPEIMHHBIA TEPICHIUKYIIP K
OTpE3KY KaK N'€OMETPUUECKHE MECTA TOUEK
DopMyIUpOBaTh OMpENETICHHUs] OKPYKHOCTH M Kpyra, XOpIbl
6.11 JUamMeTpa OKPYKHOCTH, [OJb30BaTbCsl MX CBOMCTBAaMHU. YMETh
MIPUMEHATH 3TH CBOMCTBA MPHU PEIICHUHU 33]1a4
Bnagers moHsTHEM ONHMCAaHHOM OKOJIO TPEYroJIbHUKA OKPYKHOCTH,
yMeTh HaxoAuTh e¢ meHTp. llonp3oBarbcsi (akramMu O TOM, HUYTO
6.12 OHMCCEKTPUCHI YIIIOB TPEYroJIbHUKA MEPECEKAIOTCs B OJHOM TOYKE, U O
TOM, YTO CEPEIWHHBIC MEPICHIUKYISPhl K CTOPOHAM TPEYroJbHUKA
MepPeceKaroTCs B OJIHOM TOUKe
Bnaners moHATHMEM KacaTeNbHOM K OKPY)KHOCTH, TIOJb30BaThHCS
6.13 TEOpeMOl 0 TEepHeHIUKYJISIPHOCTH  KacaTelbHOM U paauyca,
MIPOBEJICHHOT'O K TOUKE KaCaHUs
6.1 [lonp30BaTbcs  MPOCTEWIIMMHU T€OMETPHUUECKUMH  HEpaBEHCTBAMH,
' TMOHUMATh UX MPAKTUYECKHUI CMBICIT
6.15 IIpoBOAUTH OCHOBHBIE TI'€OMETPUUYECKHE IIOCTPOEHHUS C IIOMOLIBIO
. LHUPKYJISA U TUHEUKU
8 KVIACC
Kona .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOI
NpoBepPsieMOro .
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'0 00111er0 00pa30BaHusA
pe3yJabrara
6 I'eomerpust
6.1 Pacnio3HaBaTh OCHOBHBIE BUJbBI YETHIPEXYTOJbHUKOB, MX AIIEMEHTHI,
' M0JIb30BAThCS UX CBOMCTBAMM IPHU PELIEHUN T€OMETPUUECKUX 3a/1a4
6.2 [IpuMeHATh CBOWCTBA TOYKM IIEPECEUYECHMS] MEAHMAH TPEYroJbHUKA
' (TIeHTpa Macc) B pelIeHUH 3a1a4
6.3 Brnagers moHsTHEM CcpeaHEH JMHUHM TpPEYrOJbHUKA W TpameluH,

MPUMEHITh WX CBOMCTBAa MNpPU pEHICHHH TEOMETPUUYECKHX 3a7ad.




ITons3oBarbcst Teopemont dajteca U TEOPEMON O IIPONOPLUOHAIBHBIX

OTpPEC3Kax, HPUMCHATH UX IJId PCIICHUA MPAKTUYCCKUX 3a4a4d

[IpumeHAT, NpHU3HAKW MONOOHMST  TPEYTOJBHHUKOB B PEHICHUH

o4 F€OMETPUUYECKHX 3a/1a4
[Tonws3oBarbes Teopemoit IIudaropa s pemieHns reoMeTpUIecKuX U
65 npakTuueckux 3azad. CTpOUTh MAaTeMAaTHUYECKYH) MOJElb B
' MIPaKTUYECKUX 3aJjauax, CaMOCTOSATENBHO J€aTh YEPTEK U HAXOIUTh
COOTBETCTBYIOIINE JIJIUHBI
Bnagers noHATUSIMM CHUHYCA, KOCUHYCA U TaHI€HCA OCTPOTO YIja
6.6 MPSIMOYTOJIBHOTO TpeyroiabHuka. [lonb30BaThCsd 3TUMU TOHATUSAMU
JUISL peIIeHUs MPAKTUYECKUX 3a/1a4
Boruucnate  (pa3nuuHbIME  crIOCOOAaMHU) TUIOMIAAL TPEYrOJbHUKA U
67 IUTOIIA MHOTOYTONBHBIX (uryp (MOdB3ysACh, TIA€ HEOOXOIUMO,
' KaNbKyIsITopoM). [IpuMEeHSTh MOTy4YeHHbIE YMEHUSI B MPAKTHUUECKUX
3ajadax
BrageTs NOHATUAMY BOMCAHHOTO U HEHTPAJIBHOTO YIJIa, UCIIOJIb30BaTh
6.8 TEOpPEMBI O BIIMCAHHBIX YIJaX, yIiIax MEXAy XOpAaMu (CEeKyIUMHU) U
' yrie MeXay KacaTelbHOM M XOpJOH MpHU PEIIEHUH T'€OMETPUUYECKHUX
3a1a4
6.9 Brnagerp TOHSATHEM OMHCAHHOTO YETHIPEXYTOJIbHUKA, TMPUMEHSTH
' CBOMCTBA ONMCAHHOTO YETHIPEXYrOJbHUKA MPU PELICHUH 3a7a4
[IpuMeHATh TONYYEHHBIE 3HAHUS HA TMPAKTUKE — CTPOUTH
6.10 MaTeMaTHYeCKUe MOJENU JUIs 3aJad peajlbHOW >KU3HM M IPOBOAUTH
' COOTBETCTBYIOIIME BBIYHCIEHUS C TMPUMEHEHHEM Tono0us u
TPUTOHOMETPHH (TI0JIb3YSCh, TJIe HEOOXOIUMO, KATbKYIITOPOM)
9 KUIIACC
Kona .
IIpoBepsiemble npeAMEeTHBIE Pe3yJIbTAThl 0CBOCHHUSI OCHOBHOM
NpoBepPsieMOro .
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'0 00111er0 00pa30BaHuUsA
pe3yJabrara
6 I'eomerpus
3HATh TPUTOHOMETPUYECKHE (PYHKITUU OCTPBIX YTJIOB, HAXOJUTh C UX
6.1 MOMOIIBIO PA3JIUYHBIEC AJIEMEHTHI MPSIMOYTOJBHOIO TPEYTOJIbHUKA

(«pemieHne  MPSAMOYTOJBHBIX — TPEYTONBHHKOBY»). Haxomuts (¢




MTOMOLIBIO KANbKYJISATOPA) JUIMHBI U YIIIBI ISl HETAaOJMMYHBIX 3HAYCHUN

6.2

[Tonp3oBatbes bopmynamu MIPUBEICHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKJIECTBOM JIJII HAXOXKJACHHUS COOTHOILIECHHUI

MCKAY TPUTOHOMCTPHUYCCKUMU BCIIMUNHAMU

6.3

Hcnonb30BaTh TeOpeMbl CHHYCOB M KOCHHYCOB JII HaXOXKJICHUS
Pa3IMYHBIX AJIIEMEHTOB TPEYTOJIbHUKA («PEHICHUE TPEYrOJbHUKOBY),

MNPHUMCHATH UX IMPU PCIICHHUU I'COMCTPUUCCKHX 3a1a4

6.4

Brnagers moHsTHsSMH TIpeoOpazoBaHUsl TMOJOOUS, COOTBETCTBEHHBIX
aMeMeHTOB MoAoOHBIX ¢uryp. Ilomp3oBaThesi cBolicTBaMU MOAO0US
MIPOU3BOJILHBIX (DUTYP, YMETh BBIYHCIATH JJIMHBI M HAXOJHUTH YTIIBI Y
momoOHbIX Quryp. IlpuMeHsATh CBOICTBA MOAOOUS B MPAKTHUCCKHUX
3ajayax. YMeThb MPUBOJAUTH MPUMEPHl MOMOOHBIX GUTYp B

OKpY>KaIoIlleM MUpE

6.5

[Tonk3oBaThcsi TeOpeMaMd O TIPOU3BEICHUM OTPE3KOB  XOPH, O

MMPOU3BCACHUN OTPE3KOB CCKYIIHX, O KBAAPATEC KacaTeJIbHOM

6.6

[lonp30BaTbcst BEKTOpaMH, IOHMMATh HX TEOMETPUYECKUH U
(bu3nuecKuil CMBICH, MPUMEHATh MX B PEIICHUU TeOMETPUYECKUX U
¢dbuznveckux 3amad. [I[puMeHATH CKalsipHOE MPOU3BEJCHUE BEKTOPOB

I HAXOXKACHHUA JJIMH U YTJIOB

6.7

ITons30BaThCA MCTOAOM KOOpAWHAT Ha IJIOCKOCTH, MPUMCHATH €ro B

PEIICHUU TCOMETPUUCCKUX U MTPAKTUYCCKUX 3ada4

6.8

Brmagerp NOHATMSMHM — IPaBUJIBHOIO  MHOTOYTOJIBHUKA,  JJIMHBI
OKPYKHOCTH, [UIMHBI AYI'M OKPY>KHOCTH M pPaJUaHHOM Mephl yria,
YMETh BBIYUCIATH IUIOLIAAL Kpyra M ero dacre. IIpumeHATsh

MOJIYUYCHHBIC YMCHU B IPAKTHUYCCKUX 3a/la4ax

6.9

HaxoauTe ocu wim HEHTpbl CUMMETPUU (UTYpP, TPUMEHSTh ABUKECHUS

IIJIOCKOCTH B IMTPOCTEUIINX CITydasx

6.10

[IpumeHsaTh mONyYeHHBbIE 3HAHUS HA TPaKTUKE — CTPOUTH
MaTeMaTHYECKUE MOJENN JUIS 33]ad peajlbHOW KU3HM M IPOBOAMTH
COOTBETCTBYIOIIIE BBIYUCIEHHS C MPUMEHEHHEM I[0A00us H
TPUTOHOMETPUUECKUX (YHKIUN (MOJB3YSACh, TI/€ HEOOXOAUMO,

KaJIbKYJISITOPOM)




MMPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

7 KJIACC
Kon IIpoBepsieMblii 3J1eMeHT COJlepsKaHUsI
6 ['eomeTpust
Havanbnble nonsaTusa reomerpun. Touka, npsmasi, OTpe30K, Jiyd. Yrou. Buasl
6.1 yrioB. BeprukanbHbele U cMexHble yribl. buccektpuca yrina. Jlomanas,
MHOTrOYyrojbHUK. [lapamiensHOCTh U NEPIEHAUKYIIPHOCTD IPSIMbIX
6.2 Cummerpuunble  ¢urypel. OCHOBHBIE CBOWMCTBa OCEBOH CHMMETPHH.
' [TpuMepbl CUMMETPUHU B OKPY>KAIOLIEM MHpE
63 OcHOBHBIE TOCTPOEHUS C MOMOIIBIO LMPKYJId W JIMHEHKH. TpeyrojbHUK.
' BeicoTa, Mmenuana, OuccekTpuca, X cBoOicTBa
6.4 PaBHOOenpeHHbII W paBHOCTOPOHHMM  TpeyroiabHUkH. HepaBeHcTBO
' TPEYroJbHUKA
65 CBoiicTBa W NpU3HAKU paBHOOEAPEHHOro TpeyrojbHuka. IIpusHaku
' paBEeHCTBA TPEYrOJIbHUKOB
66 CBolicTBa ¥ IPU3HAKY MMAPAJIENBHBIX NPsAMBIX. CyMMa yIJIOB TPEYrojbHHKA.
' BHeurnue yrisl TpeyroabHUKa
[IpsimoyronbHbI  TpeyrodbHUK. CBONCTBO MeAMaHbl MPSIMOYTOJIBHOTO
67 TpEeyrojibHUKa, IMPOBEICHHOW K rumnoreHyse. [lpu3Haku paBeHCTBa
' IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpSAMOYTroabHBINA TPEYTOIBHYK C YIJIOM B
30°
HepaBeHcTBa B T€OMETpHUH: HEPABEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOW, TeopemMa o OoyiblieM yriie W OOJNBIICH CTOpOHE
TpeyrojabHuKa. [lepnenauKynsap 1 HakJIOHHAs
69 I'eomerpuueckoe MecTo Touek. buccekTpuca yriia W CepelUHHBIN
' NEPIEeHIUKYIISAP K OTPE3KY KaK FeOMETPUUECKHE MECTa TOYEK
OkpyXHOCTb W KpyI, XOpJa U JUaMeTp, HUX CBOWcTBa. BzaumHoe
6.10 pacroyio’)keHue OKpYXKHOCTH U mnpsmoi. KacarenbHas u cekymas K
OKPYKHOCTHU
6.11 OxpyXKHOCTb, BIMCaHHAas B yroj. BrnucaHHas M oOnMCaHHAs OKPYXHOCTH

TPEyroJbHUKA




8 KJIACC

Kon IIpoBepsiemMblii 3J1eMeHT COJlepKaHUSsI

6 I'eomerpus

6.1 YerbipexyroapHuku. [Tapannenorpamm, ero npu3Haky U CBONMCTBA

6.2 [IpsiMoyronbpHUK, poMO, KBapaT, UX IPU3HAKU U CBOICTBA

6.3 Tpaneuus, paBHoOOKast Tparnemus, e¢ CBOWCTBa U pu3Haku. [IpsMoyrombHas
' Tpaneuus

64 Meton ynBoenus Menuansl. LlenTpanbHas cummerpus. Teopema Paneca u
' TeopeMa 0 IPONOPLUOHATIBHBIX OTpe3Kax

6.5 Cpennue IMHUM TpeyrojbHUKa U Tpaneuuu. LleHTp macc TpeyroyipHuKa

66 [Tonobue TpeyronbHUKOB, KO3pduiuent mnomodbus. [Ipuznaku mnompodus
' TpeyroiabHUKOB. [IprMenenue mogo0ust Ipu PelICHUH MPAKTHYECKUX 319

67 @opmynbl I IUIOIIAAM TPEYroJibHUKA, HapajulenorpaMma, pomba Hu
' Tpaneuuu

68 CpoiicTBa mIomanei reoMeTpudeckux ¢uryp. OTHOIIEHHE IUIOIIAICH
. 10JI00HBIX Uryp

6.9 Beruucnenue miuomanei TpeyroJbHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYaTOU
' Oymare

6.10 Teopema Iludaropa. Ilpumenenune Tteopemsl I[ludaropa mnpu pemenun
' IIPaKTUYECKUX 3a7a4

CuHyC, KOCHMHYC, TaHT'€HC OCTpPOrO YIJla IPSIMOYTOJIBHOTO TPEYTOJbHHUKA.
6.11 OCHOBHOE  TPUTOHOMETPHYECKOE  TOXKIECTBO.  |pPUTOHOMETpUYECKHE
¢yskuu yrinos B 30°, 45° u 60°

6.1 BrcaHHble W LEHTpajbHBIE YIVIBI, Yrojl MEXIy KacaTeIbHOM M XOpHAOil.
' VYTribl MeXAy XOpJaMH U CeKYILIUMU

6.13 Brnircannble 1 onucaHHbIE YETHIPEXYTOIbHUKH

6.14 B3anmHoe pacnonokeHue BYX OKpyKHOcTell. KacaHue OKpy:KHOCTEH.

OO1m11e KacaTenbHbIE K IBYM OKPY>KHOCTSM




9 KJIACC

Kon IIpoBepsieMblii 3J1eMEHT CO/IepPKAHUSI
6 I'eomeTpust
6.1 Cunyc, kocunyc, Tanrerc yrioB ot 0 70 180°. OcHOBHOE TPUTOHOMETPHUYECKOE
' TOXJ1eCTBO. POPMYJIIbI IPUBEICHUS
Pemenue TpeyroiapHuKoB. TeopeMa KOCMHYCOB M TeOpeMa CUHYCOB. Pelienue
6.2 MPAKTUYECKUX 3a/lad C MCIOJIb30BAaHHUEM TEOPEMbl KOCHHYCOB U TEOPEMBI
CHHYCOB
6.3 [IpeobpazoBanue nogoous. [Iogodue COOTBETCTBEHHBIX 3JIEMEHTOB
" Teopema o mpou3BecHUH OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEICHUN OTPE3IKOB
' CEeKYILIUX, TeoOpeMa O KBaJpare KacareabHOI
Bexktop, nmnmHa — (MOAynb) — BEKTOpa,  COHANpaBlICHHBIE  BEKTOPBI,
65 MIPOTUBOIIOJIOKHO ~ HANpPAaBICHHBIC BEKTOPHI, KOJUIMHEAPHOCTH BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OMepalluy Hajl BeKTopamu. Pa3noxkeHre BeKTopa mo IByM
HEKOJUTHHEAPHBIM BEKTOpaM
66 Koopaunats! BekTopa. CKaisipHOE MPOU3BEICHNE BEKTOPOB, IPUMEHEHUE IS
' HAXO0XJACHUS JJIMH U YTJIOB
JlexkapTOBbI KOOPAUHATHI Ha MJIOCKOCTH. YPaBHEHUS MPSIMON U OKPY>KHOCTH B
6.7 KOOpJMHATAaX, IIePEeCeUCHNEe OKPYKHOCTEH U MPSAMBIX. MeTo/1 KOOpIUHAT U €Tr0
MIpUMEHEHHE
6.8 IIpaBriIbHBIE MHOTOYTOJIBHUKU
69 JliinHa okpy>KkHOCTH. ['pajiycHast ¥ pajiuaHHas Mepa yriia, BEIMUCICHUE JIUTHH JTyT
' OKPYKHOCTEN
6.10 [Tnomane kpyra, ceKTopa, CerMeHTa
611 JIBUKeHHsI TUIOCKOCTH W BHYTPEHHUE CUMMETpuu (uryp (dIeMeHTapHbIe
' npencrasienus). [lapannensusrit neperoc. [ToBopor




IMPOBEPAEMBIE HA OI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHHMS OCHOBHOM OBPA3OBATEJIbHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoOBePsAEMOro
TpedOBaHUs

IIpoBepsiemble TpeOOBaHMS K MPeAMETHBIM pe3yJibTaTaM
0CBOEHHUS OCHOBHOI 00pa30BaTeIbHOM NPOTrPaMMBbI OCHOBHOI0
o01mero oopazosanusi Ha ocHoBe ®I'OC

YMeHue onepupoBaTh TMOHATHUSMHU: MHOXECTBO, ITOJMHOXKECTBO,
omepaly HaJ, MHOXECTBAMU, YMEHHUE ONEpPUPOBATH IOHATUIMHU:
rpad, cBs3HBIA Tpad, AepeBO, LUK, NPUMEHATh WX MPU PEIICHUU
3aJa4; YMEHHE HCIOIb30BaTh rpaduyeckoe MpeICTaBIeHIEe MHOXKECTB
JUISL OITUCAHMSI PEANIbHBIX MPOLIECCOB U SBIICHUH, IPU PELICHUH 3a]1a4

u3 Apyrux y‘le6HHX IMpeaAMETOB

YMeHHe OnepupoBaTh MOHATUAMMU: OIPEACICHHUE, aKCHOMa, TEOpEMa,
JI0OKa3aTelIbCTBO; YMEHUE PpACIO3HABaTb HWCTUHHBIE M  JIOKHBIE
BBICKA3bIBAHUsA, IPUBOAMUTH IPUMEPHl U KOHTPIPHUMEPHI, CTPOUTH

BBICKA3bIBAHHUA U OTPULTAHHA BBICKA3bIBaHUH

YMeHue onepupoBaTh MOHATHSAMHU: HAaTypajJbHOE YHCIIO, IPOCTOE M
COCTaBHOE YMCIIO, JE€IUMOCTb HATYpPaJIbHBIX YHUCEN, MPU3HAKU
JETUMOCTH, IIeJI0€ YHCJIO, MOAYJIh YHCIA, OOBIKHOBEHHAs ApOoOb M
JecsTHYHas OpoOb, CTaHIAPTHBINM BUJ YHCIA, pallMOHAIBHOE YHUCIIO,
UppalMOHAILHOE YHUCIO, apu(MeTHYecKud KBaJIpaTHBI KOPEHB;
YMEHUE BBINOJHATH JEHUCTBUS C YHUCJIAaMH, CpaBHUBATh U
YHOOPSIIOYMBATh YWCA, TMPEACTABISATh 4YHCIA Ha KOOPJAMHATHOU
NpsIMOM, OKPYTJISATh YHCIA; YMEHUE JeNlaTb NMPUKHUIKY U OLEHKY

pe3yiibTara BBIYHUCIICHUN

YMeHue onepupoBaTh MOHATHSAMH: CTENEHb C LEIBIM IOKA3aTENIEM,
apu(pMeTHYECKUIl KBaJpaTHBII KOpeHb, MHOTOYJICH, airedpanyeckas
npoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HaTypaJlbHOM CTENeHU
Oosbllle €AMHUIBI, YMEHHE BBINOJIHATH pacyeTbl Mo (opMmysam,
peoOpa3oBaHus IENbIX, JPOOHO-PAllMOHAIBHBIX BBIPAKEHUH U
BBIPAKEHUI C KOPHSMHM, Pa3jIoKEHHE MHOIOYJIEHAa Ha MHOXKUTEIH, B
TOM 4YHUCJIE C UCHOJb30BaHUWEM (OpPMyNl Pa3HOCTU KBaJApaToB H

KBaJipaTa CyMMbI U pa3HOCTH

YMeHue onepupoBaTh NOHATUSIMU: YHUCIOBOE PABEHCTBO, YPAaBHEHUE C




OJHOM TIEPEMEHHOW, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
[IEPEMEHHOM; YMEHUE penlaTh JUHEHHbIE U KBAJpPATHbBIE ypaBHEHMS,
JIpOOHO-pallMOHATILHBIE YPaBHEHUSI C OJHOM IMEPEMEHHOM, CHUCTEMBbI
JBYX JIMHEHHBIX ypaBHEHWI, JTUHEHHbIE HEPABEHCTBA U UX CHUCTEMBI,
KBaJIpaTHbIE W  JPOOHO-pallMOHAIILHBIE HEPAaBEHCTBA C  OJHOMN
[IEPEMEHHOM, B TOM YHUCJIE MPU PELICHUHN 33134 U3 IPYrux MpeaMeTOB
U TMPAKTUYECKUX 3a7a4; YMEHUE HCIIOJIb30BaTh KOOPJAMWHATHYIO
MPSMYI0O U KOOPAMHATHYIO IUIOCKOCTH JUISl U300pa)KEHUS pEelIeHH

ypaBHEHUM, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUSAMU: GYHKIHS, rpaduk GyHKIUH, HYIU
byHKINH, MIPOMEKYTKH 3HAKOIOCTOSIHCTBA, POMEKYTKH
BO3pacTaHWs, YOBIBaHWS, HAWOOJbIIEe W HAUMEHBIIEC 3HAYCHUS
GbyHKINY; yMEHUE OIIEPHPOBATH TIOHSTHUSIMH: npsiMast
MIPONTOPIIMOHAIEHOCTD, JTUHEHHAS (PYHKIHS, KBaJApaTUIHAS (PYHKIIHS,
oOpaTHasi TPOMOPLIUOHAIBHOCTh, IMapadoja, TrUIepooIa; yMEHHE
CTpOUTH Tpaduku PYHKIHA, UCIIOIB30BATh TPaQUKH IS OTIPEICIICHUS
CBOWCTB MPOIIECCOB M 3aBUCHMOCTEH, JJIsl PELICHUS 3a/la4 U3 JAPYTHX
V4eOHBIX TMPEAMETOB W pEATbHOH JKU3HU;, YMEHHUE BBIpaXaTh

(I)OpMy.]'IaMI/I 3aBUCUMOCTH MCKIY BSIIMUNHAMU

Ymenue OIIepUpOBaThH MOHSTUSIMHU: MIOCJIEZI0BATEIbHOCTb,
apudmernueckass U TeOMETpUYecKass  IMPOTPEcCUU;  YMEHHUE
UCIOJIb30BaTh CBOMCTBA MOCJEAOBAaTENbHOCTEH, (OPMYIIBI CyMMBI U
o0IIero 4ieHa MpHU peIIeHUH 3a7ad, B TOM YHUCIE 33/Jad U3 APYrux

y‘le6HHX npeaMeToOB U peaﬂBHOﬁ KHU3HU

YMeHue pemarp 3aJaud pa3HbIX TUIOB (B TOM YMCJI€ HA MPOLEHTHI,
O M 4YacTH, JBUXKEHHE, paboTy, IeHy TOBapoOB M CTOMMOCTH
MOKYIOK U YCIIYT, HAJIOTH, 331a4H U3 00JIaCTH yIpaBJIeHHs TUYHBIMU U
ceMeiHbIMU  (UMHAHCAMHM); YMEHHE  COCTaBJIATh  BBIPAKEHUS,
YpaBHEHUS, HEPABEHCTBA U CHUCTEMBl 110 YCJIOBHUIO 3a/auH,
UCCIIEI0BATh MOJIyYEHHOE PEIIEHUE U OLIEHUBATh IIPAaBIONI0I00HOCTh

IMOJIYUCHHBIX pE3YyJIbTaTOB

YMeHue onepupoBaTh MOHATUAMU: (UTypa, TOUKa, OTPE30K, Mpsmas,
7y, JIOMaHasi, yroj, MHOTOyT'OJbHHK, TPEYTOJIbHUK, paBHOOEIPEHHBIN
U PaBHOCTOPOHHUHN TPEYrOJbHUKH, NPSIMOYTOJBHBIN TPEYTrOJbHUK,

MeanaHa, OMCCEeKTpHca M BBICOTAa TPEYrOJbHHUKA, YETHIPEXYrOJbHUK,




napajienorpaMM, pomMO, TPSAMOYTOJbHUK, KBaJpaT, Tpamelus;
OKPY)KHOCTb, KPYTI, KacaTelbHas; 3HAKOMCTBO C IIPOCTPAHCTBCHHBIMU
¢burypamu; ymMeHue pemarb 3aJlaud, B TOM YHCJIE U3 MOBCEIHEBHOM
JKU3HHM, Ha HAaXOXXIEHUE I'€OMETPUYECKUX BEIUYHMH C IIPUMEHEHUEM

M3y4YEHHBIX CBOMCTB (UTYp U (PaKTOB

10

YMeHue OomnepupoBaTh IMOHATHUSMHU: PABEHCTBO (HUTYp, PaBEHCTBO
TPEYTOJIbHUKOB; MapalIeIbHOCTh M IEPHNEHAUKYISIPHOCTD IPSMBIX,
yrojl MeXAY HpsSMbIMU, NEPIEHIUKYISAp, HAKIOHHAs, HPOEKLu,
nojxobue ¢uryp, noJo00HbIe TPEYTOJIbHUKH, CUMMETPUS OTHOCUTEIHHO
TOYKM W NPSMOH; yMEHHE pacro3HaBaThb PAaBEHCTBO, CUMMETPHUIO U
nojobue Guryp, napamiesbHOCTh U MEPIEHUKYISPHOCTh NPSMBIX B

OKpY>KaloIlleM MUpE

11

YMeHue omnepupoBaTh MOHATUSMM: JJMHA, PACCTOSHUE, YTroil
(BemuuMHA yria, CUMHYC M KOCHHYC yIJIa TPEyrojbHHKa), IUIOLIA/ib;
YMEHHE OLIEHUBATh Pa3Mepbl MPEIMETOB U OOBEKTOB B OKPYKAIOLIEM
MHUpPE; yMEHHE MpUMEHATh (OpMyJbl HepuMeTpa U  IUIOIIAAU
MHOT'OYI'OJIbHUKOB, JJIUHBI OKPY)KHOCTM M IUJIOLIAJM Kpyra, oobema
MPSIMOYTOJIBHOTO NapajUIeNICNUIENa; YMEHUE NPUMEHATh IPU3HAKU
paBEHCTBa TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYroJbHUKA,
teopeMmy Iludaropa, TpUTrOHOMETPUUYECKHE COOTHOILEHUS  JUIS

BBIYMCIICHHS JITTMH, PACCTOSHUM, MJI0IIAIEH

12

YMenue wu3zo0paxarb IUIOCKME QUIyphl W HUX KOMOHMHAIMH,
MIPOCTPAHCTBEHHBbIE (UTYpbl OT pPYKH, C TOMOUIbIO YEPTEHKHBIX
WHCTPYMEHTOB M QJIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WM

CHUMBOJIbHOMY OITMCAHUIO

13

VYMmenune OIICpHUPOBATH TIOHATUSAMMU: mpsAMOYTOJIbHasA CHUCTEMa
KOOpAWHAT, KOOpAWHATHI TOYKH, BCKTOD, CymMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPA HA YUCII0, CKAIIIPHOC MPOU3BECACHUEC BEKTOPOB,
YMCHHEC HCHOJI30BATb BCKTOPbBI U KOOPAWHATHI JISA MPCACTABIICHUA
JaHHBIX W PEIICHHUA 3aJad, B TOM YHCIC H3 JOPYrux y‘—Ie6HBIX

npeaIMETOB U pCaHLHOﬁ JKHU3HU

14

YMeHrne oOmepupoBaTh IMOHATHUSMHU: CTOJIOMKOBBIE ¥ KPYTOBBIE
IMarpaMMBbl,  TaOIUIBI, cpemHee  apudmMeTHdeckoe, MenuaHa,
HauOoJblllee U HaWMEHbIIee 3HAUEHUS, pa3Max YHCIOBOTO Habopa;

YMEHUE  U3BIIEKaTh, HWHTEPIPETUPOBATbH U  NpeoOpa3oBHIBAThH




uHpOpMaAIMIO, TPEJICTaBICHHYI0 B Ta0lMIaXx M Ha JguarpaMmax,
OTPa)KAIOILYI0 CBOMCTBA M XapaKTEPUCTUKU PEAIBHBIX INPOLIECCOB U
SBJICHUM; yMEHUE pacllO3HAaBaThb W3MEHYMBBIC BEIUYMHBI B

OKPYXKaIOILIEeM MHUPE

15

YMeHHne oOomnepupoBaTh MOHSATHAMU: CIIYYalHBIA OIBIT (CoydalHbIN
HKCHEPUMEHT), JJEMEHTapHOE COOBITHE (DJIEMEHTApHBI HCXO.)
CIIy4alflHOTO OIbITa, CIIy4ailHOE COOBITHE, BEpPOSITHOCTH COOBITHS;
YMEHUE HaXOJUTh BEPOSATHOCTH CIIyYallHBIX COOBITHH B OMBITaX ¢
PaBHOBO3MOXKHBIMH 3JIEMEHTAapPHBIMU COOBITUSIMU; yMEHHE peliaTh
3a/ladyd METOJIOM OPraHHW30BAHHOIO mepedopa U € HUCHOJIb30BAaHUEM
MpaBWia YMHOXXEHHUS, YMEHHUE OIICHHBATh BEPOSATHOCTH pPEaJIbHBIX
COOBITUH W SIBJICHMH, MOHUMATh POJb INPAKTHUUECKU JTOCTOBEPHBIX U
MaJOBEPOATHBIX COOBITHI B OKpYXAlOIIeM MHpPE U B IKU3HU;
3HAaKOMCTBO C TIOHSTHEM HE3aBUCHUMBIX COOBITHIl; 3HAaKOMCTBO C

3aKOHOM OOJIBIIINX YHCEII U €0 POJIBIO B MaCCOBBIX ABJICHUAX

16

YMeHne BBHIOMpATh MOIXOISIINN W3YYEHHBIH METOJN ULl PELICHHS
3a/1a4d, NPUBOJUTH IMPUMEPBI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEN B
MIPUPOJIE U JKU3HU, PACIIO3HABATH IIPOSIBIIEHUE 3aKOHOB MAaTEMAaTHUKU B
HUCKYCCTBE, OIIMCHIBATh OTJEIbHBIE  BBIJAIOIIMECS  PE3YNbTATHI,
IIOJIyYEHHBIE B XOJE Pa3BUTUSA MAaTEMAaTHKU KaK HayKH, IPUBOJIUTH
MIPpUMEPBI MATEMATHYECKUX OTKPBITHI M UX aBTOPOB B OT€YECTBEHHOMN

Y BCEMHPHOHN UCTOPHUH




HHEPEYEHDB 3JIEMEHTOB COJAEPKXAHUA, ITIPOBEPAEMbIX HA

OI'2 IO MATEMATHUKE
Kon IIpoBepsieMblii 3J1eMeHT CO/lep/KaHUSI

1 Yucna 1 BEIUUCICHUS

11 Harypainbnsle u nensle uncia. IIpu3Haku 1eIMMOCTH LENIBIX YUCEI

12 OOBIKHOBEHHBIE W JECATUYHbIE  JpOOH, TPOLEHTHI, OECKOHEUHBIC
' HepuouvecKue Apoou

13 PanmonanbHbple uncna. ApudMmerndeckue oIlepaluud C PaluOHAIbHBIMU
' YUCIIaMU

14 JleiicTBUTENbHBIC YUCTAa. ApU(METHICCKIE OMEpaIii C JCHCTBUTEILHBIMU
' YUCIIaMU

L5 [IpubnuxeHHbIE BBHIYKUCICHUS, MPaBUJIa OKPYIJIEHUs, MPUKHUJKA U OLIEHKA
' pe3yJibTaTa BbIYACICHUN
2 AnreGpanyecKkue BbIpaXKEHUS

2.1 BykBeHHbIE BbIpaXeHUs (BBIPAXKEHUS C IEPEMEHHBIMU)

2 Crenenb ¢ nensiM nokasareneM. CTENEHb ¢ PallMOHAIBHBIM IOKA3aTENIEM.
' CBolicTBa cCTENEHH

2.3 MHorousieHsl

2.4 Anrebpanueckas 1poob

”E Apugpmerndeckuii  KOpeHb  HaTypajnbHOM  cremenu.  JleHctBus ¢
' apu(pMeTUIECKUMHU KOPHSIMHU HAaTypaJIbHOM CTeTIeHU
3 VYpaBHEHMS U HEPABEHCTBA

31 Ilensie u npoOHO-pamoHaTbHBIE ypaBHEHUsA. CUCTEMBI M COBOKYITHOCTH
' YPaBHEHU

30 Lenble u apoOHO-panoHanbHble HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
' HEPABEHCTB

3.3 Permienue TekCTOBEIX 3ama4
4 YucnoBsle Mocae10BaTeNbHOCTH

41 ITocnenoBaTenbHOCTH, CIOCOOBI 3aJaHUS ITOCICA0BATEILHOCTEN




Apudmernueckass W reomeTpuyeckas mnporpeccuu. Dopmyna CIOXKHBIX

4.2
MIPOIICHTOB

) @yHKUINU
Oyukus, crnocoObl 3amanus (ynkuuu. [paduk  Pyakuuun. OO6macTh
ompezeNieHuss W MHOXeCTBO 3HaueHuid ¢yHkumu. Hymmu dyHKuuu.

5.1. [TpoMexyTKH 3HAKOMOCTOSHCTBA. [IpOMEX)yTKM MOHOTOHHOCTH (DYHKIIHU.
MakcumMyMbl M MHUHUMYMBI (QyHKIuH. Hanbospiiee W HauMeHbIIee
3HaueHue PyHKIUU Ha IPOMEKYTKE

6 Koopaunats! Ha IpsAMON U TUIOCKOCTH

6.1 KoopaunaTtHas npsimast

6.2 JlexapTOBbI KOOPAUHATHI HA IJIOCKOCTH

7 I'eomerpus

7.1 ['eomeTpuueckue GUrypsl 1 ux CBOMCTBa

7.2 TpeyroabHUK

7.3 MHOroyroisHUKU

7.4 OKpy’>KHOCTb U KpyT

7.5 N3mMepeHune reoMeTpruuecKuX BeIMYUH

7.6 BexTops! Ha miockocTH

8 BeposiTHOCTB 1 cTaTuCTHKA

8.1 OnucarenpHas cTaTUCTUKA

8.2 BepostHOCT

8.3 Komb6unnaToprka

8.4 MHuoxecTBa

8.5 I'pader
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