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HHOACHUTEJIBHAA 3AIIMCKA

I'eomeTpus Kak OIWH U3 OCHOBHBIX Pa3fesiOB IIKOJbHOW MaTEeMaTHKH, UMEIOIIUNA CBOEH
LEeNbI0 00eCHeunTh M3Y4YEHHE CBOWCTB M pa3MepoB (UIyp, HMX OTHOUIEHHH M B3aHUMHOE
pacroyio’)keHne, ONMMPAeTCss Ha JIOTHYECKYI0, JOKa3aTelbHYIO JHHUIO. LleHHOCTh H3yuYeHHS
reOMETPUH Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHUs 3aKII0YAeTCs B TOM, YTO OOYyYaroIuiics
YUUTCA TPOBOJAUTH JIOKa3aTeJIbHbIE PACCYXKICHHS, CTPOUTH JIOTHUYECKHE YMO3aKJIIOUEHUS,
JIOKa3bIBaTh HWCTHHHBIC YTBEPXKIEHUS W CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, HPOBOIUTH
paccyXKIeHHUs «OT MPOTHUBHOTO», OTJIMYATh CBOWCTBA OT NMPHU3HAKOB, (POPMYyIUpOBaTH OOpaTHBIE
YTBEPKICHHUS.

Bropoii nenbio u3yueHus: TeOMETpUU SBJISIETCS UCIOJIb30BaHUE € KaK MHCTPYMEHTA IpH
peLICHNH KaK MaTeMaTHYECKUX, TaK U MPAKTUYECKUX 337a4, BCTPEUAIOIINXCS B PEAIbHOM JKU3HHU.
OOyuaromuiicss AOJDKEH HAayYUTHhCS ONPEACTHTbh T'€OMETPHUECKYIO (PHUTypy, OIHUCaTh CIOBAaMH
JaHHBIA YepTEK UM PUCYHOK, HAWTHU TIIOIIAh 3€MEIIbHOTO Y4acTKa, pacCYUTaTh HEOOXOIUMYIO
JUIMHY ONTOBOJOKOHHOTO KaOenst uiau TpeOyemble pa3Mmephl rapaxa JJisi aBTOMOOWIS. DTOMY
COOTBETCTBYET BTOpAs, BBIUUCIUTENbHAS JIMHHUS B W3Y4YeHUH TeoMmeTpuu. llpm pemeHun 3amad
MPAKTUYECKOTO XapakTepa OOYYarONIUIiCs YYUTCS CTPOUTh MAaTEMAaTUYECKHE MOETH PeabHBIX
KU3HEHHBIX CHUTYyallii, MPOBOJUTH BBIYUCIEHUS U OLIEHUBATh aJICKBATHOCTh IOJYyYEHHOTO
pe3yIbTara.

Kpaitne BakxHO MOMYEPKMBATH CBSI3M TE€OMETPUHM C JAPYTHMH YYEOHBIMH HpPEIMETaMH,
MOTHBHPOBATh UCTIOJIB30BATh ONPEIEIICHUS TEOMETPHUUECKUX (PUTYp U TOHATHH, IEMOHCTPUPOBATH
MIPUMEHEHHE MOJTYUYEHHBIX YMEHU B PU3UKE U TEXHUKE. DT CBA3M HauboJjee SpKo BUIHBI B TEMaX
«Bekrope», «TpuroHomerpuyeckue cooTHoIIeHus», «Meton koopauHat» u «Teopema
[Tudaropay.

VY4eOHnbiii kypc «l'eoMmeTpus» BKIIOYAET CIEIYIOIIME OCHOBHBIE DPAa3/Eibl COAEPIKAHUS:
«['eomerpuueckue ¢urypsl M HX CBOHCTBa», «V3MepeHHE TE€OMETPHUUECKUX BEITHUUHY,
«/lexkapToBBl ~ KOOpPAMHATBI ~HA  IUIOCKOCTH», «Bekrope», «JIBXKEHMsS  IMIOCKOCTH»,
«IIpeoOpazoBanus MOJOOUN.

Ha uzyuenue yuebnoro xkypca «['eomerpus» orBoautcs 204 yaca: B 7 kiacce — 68 1acoB (2
yaca B HeZIelo), B 8 kitacce — 68 yacoB (2 yaca B Hellenio), B 9 kiacce — 68 yacoB (2 yaca B HE/IETIO).



COJAEPKXAHUE KYPCA TEOMETPUMU B 7 - 9 KIIACCAX

Harnsanas reomerpusi. Harnsanble npeictaBieHus 0 IPOCTPaHCTBEHHBIX (GUrypax: KyoO,
napajjieNienunes, npu3Ma, nUpamuaa, Imap, cdepa, KoHyc, nuiIMHApP. W300pakeHue
IIpoCTpaHCTBEHHBIX Guryp. Ilpumepsl ceuennii. MHororpanHuku. I[IpaBuiibHbIEe MHOTOIPaHHHUKH.
[Ipumeps! pa3BepTOK MHOTOI'PaHHUKOB, IIMJIMH/PA U KOHYCA.

[TonsTne oobema: eauHuIBl 00beMa. OObeM NPSAMOYTOJIBLHOTO Napaiesienunea, Kyoa.

I'eomerpnueckne gurypsl. [Ipsvbie u yribl. Touka, npsiMasi, INIOCKOCTb. OTPE30K, TyY.
VYron. Buael yrios. BepTukanbHbie 1 CMEKHbBIE YTUIbl. bUCCekTpuca yria.

[TapayuienpHble M nepecekarommecs npsmele. llepnennukyisapueie npsmele. Teopemsl 0
[IapAJUIEIIBHOCTH U MEPIEHANKYJIIPHOCTH NMPSAMBIX. YTJIBI C COOTBETCTBEHHO NapaJlJICJIbHBIMU U
NEPIEeHIUKYISIPHBIMU  cTOpoHamu. lleprieHaukynsp M HakiaoHHas K npsaMoil. CepeluHHBIN
NEPIECHIUKYIISIP K OTPE3KY.

['eomerpuueckoe Mmecto To4yek. CBoOHCTBA OMCCEKTPUCHl yIjla U CEPEAUHHOIO
NEPIEHIUKYIISIPA K OTPE3KY.

TpeyronbHuk. BbicoThl, MenuaHa, OHCCEKTpUCa, CpEIHSAS JIMHUSA TPEYroJbHUKA.
PaBHOOeipeHHbIE M PABHOCTOPOHHUE TPEYIOJIbHUKHU; CBOMCTBAa M NPU3HAKU PAaBHOOEIPEHHOTO
TpeyronbHuka. [Ipu3Hakum  paBeHCTBA  TPEyroJIbHUKOB. HepaBeHCTBO  TpeyroyibHMKA.
CooTHo1IEHNE MEX Ty CTOPOHAMM U yIiIaMH TPEYTOJIbHUKA.

Cymma yriioB TpeyroiapHHKa. BHemHue yriel TpeyroisHuka. Teopema @aneca. [Tomobue
TpeyrosibHuKoB. Ilpu3Haku nonoOust TpeyronbHukoB. Teopema IIudaropa. Cunye, kocunyec,
TAHTEHC, KOTAHT€HC OCTPOrO yIJa NPSAMOYTONLHOTO TpeyrojipHuKa u yriaos or 0 mo 1807
IIPUBEACHUE K OCTpOMY YyIiy. PelieHune mnpsMOYroibHBIX TpEyrojapbHUKOB. (OCHOBHOE
TPUTOHOMETPUYECKOE TOXAECTBO. DOpMyJibl, CBA3BIBAIOIINE CHHYC, KOCHUHYC, TAaHIEHC,
KOTaHI'€HC OJHOIO M TOrO e yria. PeleHne TpeyrojibHUKOB: TeOpeMa KOCHHYCOB M TeOopema
CHUHYCOB. 3aMey4aTeIbHble TOUKU TPEYTrOJIbHHUKA.

YereipexyronpHuk. IlapamnmenorpamMm, ero cpoiictBa W mpu3Haku. lIpsAMoOyrospHUK,
KBaJpaT, poM0O, X CBOICTBA M NMpHU3HAKK. Tpanenus, CpeaHss IUHUS TPANCHH.

MmuoroyronpHuk.  Bpimyksble  MHOroyrosbHUkH.  CymMma — yIjioB  BBIITYKJIOIO
MHOTrOYyroJjibHuKa. [ IpaBuiIbHbIE MHOTOYTOJIbHUKH.

OxpysxHOCTb U KpyT. lyra, xopaa. Cekrop, cermeHT. LleHTpanbHbIi yro, BHUCaHHbBIN yrodi,
BEIMYMHA BIMCAHHOIO yrja. B3aumMHOE pacrosio)keHHe MNpsAMONM U OKPYKHOCTH, JIBYX
okpykHocTel. KacarenbHas u cekymas K OKpy»KHOCTH, UX CBOMCTBA. BIiMCaHHBIE U ONMCAaHHbBIE
MHOTOYroJIbHUKH. OKpYy>KHOCTb, BIIUCAaHHAsI B TPEYTOJIbHUK, U OKPYKHOCTb, OIMCAHHAs OKOJIO
TpeyrojpHUKa. BrincanHble M ONMCaHHbIE OKPYKHOCTH NMPABUILHOIO MHOTOYTOJIbHUKA.

['eomerpuueckue npeodbpazoBanus. Ilonsatie o paBeHctse ¢uryp. [loHaTue o ABMKEHHUU:
oceBas M LIEHTpaJibHas CUMMETPHH, NapaulelbHbId mepeHoc, nmoBopoT. I[lonstue o mogobue
¢buryp u roMoTeTUN.

[Toctpoenne ¢ momMouIbo UUPKYJIs U IMHENKNA. OCHOBHBIE 3aJJa4l HA TTOCTPOEHUE: JEJICHNE
OTpe3Ka ITONoJIaM; IOCTPOCHHUE YIJIA, PABHOTO JAHHOMY; IOCTPOCHHE TPEYTOJbHUKA IO TPEM
CTOpPOHaM; TMOCTPOCHUE MEPIEHANKYISIpa K MPSIMON; MOCTPOCHUE OMCCEKTPUCH YIUIa; JeNIeHUE
OTpEe3Ka Ha N PaBHBIX YACTEH.

Pemenue 3aa4 Ha BBIYMCIIEHNE, JOKA3aTENBCTBO U TIOCTPOCHUE C UCIIOIb30BaHUEM CBOMCTB
u3ydeHus Guryp.

HN3Mepenue reomMerpuuyecKkux BeJu4uH. J[mrHa oTpe3ka. PaccTtosiHue OT TOYKM 110
npsMoi. PaccTossHue MexXly napajijieIbHbIMU MPSMBIMH.

[TepumeTp MHOTOYTOJIBHUKA.

JlMHa OKpY’KHOCTH, YHMCIIO T; JUIMHA OKPY>KHOCTH. I'pagycHas mepa yria, COOTBETCTBHE
MEX/1y BETMYMHON LEHTPAIBHOIO yrila U JUIMHOM TyTH OKPYKHOCTH.

[TonsTne momaau MiIoOCKuX ¢uryp. PaBHOCOCTaBIE€HHBIE W PaBHOBEIMKHE (DUTYPHI.
[Tnomane npsmoyronpHuka. [Inomanay nmapamienorpamma, TpeyrojapHuKa U Tpanenuu. [Inonians



MHoOroyroipHuKa. [1nomans kpyra u wiomanp cekropa. COOTHONICHHE MEXIY IIIONIaIIMHU
MoA00HBIX PUTyp.
Pemenune 3agau Ha BBIUYMCIICHHE W JJOKA3aTEbCTBO C HCIIONIB30BAHHEM HM3yUEHHBIX

dhopmyi.

Koopaunartel. YpasHenue mnpsamon. Koopaumuatel cepenussl orpeska. dopmyia
pacCTOsIHUSL MEXAY ABYMS TOUKaMU IUIOCKOCTH. Y PaBHEHUE OKPY>KHOCTH.

BekTopsl. [nna (Mogyine) BekTopa. PaBeHcTBO BekTOopoB. KoinHeapHbie BEKTOPBI.
Koopaunatsel BekTOpa. YMHOKEHHME BEKTOpPA Ha YHMCIO, CyMMa BEKTOPOB, pa3jIOKEHHUE
BEKTOpA I10 IByM HEKOJIJIMHEAPHBIM BekTOpaM. CKalsipHOE POU3BEIECHUE BEKTOPOB.

JuaeMeHThl Joruku. OmnpeneneHue. AKCHOMBI U Teopembl. J[oka3aTenbCcTBO OT
npotuBHOTO. TeopeMa, oOparHas qaHHOU. [IpuMep u KOHTpIIpUMED.

[TonsiTe 0 PaBHOCWIIBHOCTH, CJIEIOBAaHUH, YHNOTPEOJIECHUE JIOTUYECKUX CBSI30K €CIH
TO..., B TOM U TOJIbKO TOM CJIy4ae, JIOTU4ECKUE CBA3KH U, UIH.

I'eomeTpusi B ucropuyeckom pazButuu. Ot 3emiemepusi k reometpun. [Tudarop u
ero mkona. ®anec. Apxumen. IloctpoeHne npaBUIBHBIX MHOIOYIOJBHHUKOB. Tpuceknus
yria. KBagpatypa kpyra. YaBoenue ky0a. Mcropus uncna m. 3omnotoe ceuenue. «Hauamay
EBkmuna. JI. Ditnep. H.W. JlobaueBckuii. icTopus maToro mocryara.

N3o00pereHne MeTtofa KOOPAMHAT, MO3BOJIAIOLIETO MEPEBOJUTH T'€OMETPUUYECKUE
00BEKTHI Ha A3bIK aNreOpsl. P. [lexapt u I1. @epma. [Ipumepsl pa3indyHbIX CHCTEM KOOPAUHAT
Ha IIJIOCKOCTH.

IHINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBbI YYEBHOI'O
KYPCA «I'EOMETPUSI» HA YPOBHE OCHOBHOI'O OBILIEI'O
OBPA30OBAHMUA

JINYHOCTHBIE PE3YJIBTATDI

JInuHOCTHBIE pe3y/IbTaThl OCBOCHUSI IIPOrpaMMBbl yueOHOTo Kypca «['eomerpusi»
XapaKTepU3yHTCA:

1) marpuoTnyeckoe BOCIMTAHHE:

MIPOSIBJICHUEM HMHTEpPECa K NPOLLIOMY M HACTOSIIEMY POCCUMCKOW MAaTEMATHUKH,
LIEHHOCTHBIM OTHOIIEHUEM K JOCTHKEHHUSM POCCHMCKAX MAaTEMAaTHKOB M POCCHUHCKOU
MaTeMaTU4YEeCKON IIKOJIBI, K MCIOJIb30BAHUIO 3TUX JOCTWKEHUH B IPYIMX HayKax U
PUKJIAAHBIX cdepax;

2) rpaKIaHCKOe M JyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJTHEHUIO 00S3aHHOCTEN IPpaKJaHWHA U pealii3allii €ro npas,
OpEICTaBICHUEM O MaTEeMaTHYEeCKMX OCHOBaX (PYHKIMOHUPOBAHUS PAa3IUYHBIX
CTPYKTYP, SIBJICHUHN, IPOLIETyp TPAKIAHCKOT0 00111ecTBa (Hanpumep, BEIOOPHI, OPOCHI),
TOTOBHOCTBIO K OOCYXACHHMIO 3THYECKUX IMpPOOJIEeM, CBA3aHHBIX C MPaKTUYECKUM
IPUMEHEHUEM JOCTHIKEHUW HAYKH, OCO3HAHHEM BaXXHOCTU MOPAJIbHO-3TUYECKUX
NPUHLHUIIOB B AEATEIBHOCTH YYEHOTO;

3) Tpy10BOE BOCIIUTAHHE:

YCTaHOBKOM Ha AaKTMBHOE Yy4YacTHME B PCIICHUM IPAKTHYECKUX 3a1ad
MaTeMaTH4YeCKOW  HANpaBJICHHOCTH, OCO3HAHMEM BAXXHOCTH  MaTEMATHYECKOTO
o0pa3oBaHMsI Ha MPOTSHKEHUH BCEH KU3HM [UIS YCHEMHONM NpodeccHoHaIbHOMI
NEATEIbHOCTY W Pa3BUTUEM HEOOXOJIMMBIX yMEHUH, OCO3HAaHHBIM BBIOOPOM U
MOCTPOCHUEM HHIUBUAYATbHON TPACKTOPUH OOpa30BaHUS M >KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;



4) 3cTeTHYECKOE BOCIIMTAHUE:

CIIOCOOHOCTBIO K SMOILMOHAJIBHOMY M JICTETHYECKOMY  BOCIIPHSATHIO
MaTeMaTHUYeCKnX OOBEKTOB, 3ajad, peHIeHUH, pacCyXICeHUW, YMCHHIO BHUICTh
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'O IMO3HAHMS:

OpUEHTAIMEN B IETEIbHOCTH HAa COBPEMEHHYIO CUCTEMY HAYUHBIX MPEACTABICHUN
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHA 4YeJOBEKa, IPUPOABI U OOIIEeCTBa,
MOHUMaHUEM MAaTEeMaTHYEeCKOW HAYKH Kak c(hephbl YeTOBEUECKOM ACATEIHHOCTH, STAIIOB
e€ pa3BUTUS W 3HAYUMOCTU ISl Pa3BUTUA UUBWIM3ALMHU, OBIAJECHUEM S3bIKOM
MaTe€MaTUKH W MATEMaTH4YECKOM KyJIbTypOM KakK CpEICTBOM IIO3HAHHUS MHPa,
OBJIQJICHUEM MPOCTEUIITUMH HABBIKAMM MCCIIEIOBATEIBLCKOM JEATEIILHOCTH,

6) ¢usnueckoe BocnMTaHUE, (OPMHPOBAHUE KYJbTYPbI 3A0POBbS H
IMOIMOHAJILHOTO 0JIaronoJyums:

TOTOBHOCTBIO IPUMEHATh MATEMATUYECKUE 3HAHUS B MHTEPECAX CBOETO 37I0POBbS,
BEJICHUs 3/I0POBOTO o0Opa3a >KM3HU (30pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEKUM
3aHATUN W OT/AbIXa, peryyisgpHas ¢uznueckas aKTHUBHOCTH), CPOPMHUPOBAHHOCTHIO
HaBbIKa pedIeKCUU, TPU3HAHUEM CBOETO IIpaBa Ha OIIMOKY U TaKOTO e MpaBa JIpyroro
YeJI0BEKa;

7) 3K0JIOrHYeCcKoe BOCIIMTAHUE:

OpHUEHTalMeldl Ha NPUMEHEHHE MATEeMaTUYECKUX 3HAHUW A PEIICHUs 3a1ad B
00JIaCTU COXPAaHHOCTU OKpY Kaloleh cpejbl, TUIAHUPOBAHUS MOCTYNKOB U OIEHKH UX
BO3MOXKHBIX TIOCJICICTBUM I OKpY>Karoled Cpeabl, OCO3HAHHWEM TIJI00aJbHOIO
XapakTepa SKOJOTHUECKUX MTPOOJIeM U MyTel UX PEIICHUS;

8) ajanTanus K M3MEHAKIMMCS YCI0BUAM COUMAIBLHON U NPUPOIHON Cpeabl:

TOTOBHOCTBIO K JIEUCTBUSIM B YCIOBUSIX HEONPEAETEHHOCTH, OBBIIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO AESATEIbHOCTb, B TOM YHCJIE YMEHUE
YUYUTBCS Y APYTUX JHOJEH, MpUoOpeTaTh B COBMECTHOM JIESITEIbHOCTH HOBBIE 3HAHMS,
HaBBIKM U KOMIIETEHIIUU U3 OMbITA JIPYTHUX;

HEO0OXOIUMOCTHIO B (DOPMUPOBAHUH HOBBIX 3HAHUM, B TOM uucie (OPMYIUPOBATH
U7eH, TIOHSATHUS, TUTIOTE3bl 00 00BEKTaX U SBJICHUIX, B TOM YHCIIE paHee HEU3BECTHBIX,
0CO3HaBaTh JNE(PUIIUTHI COOCTBEHHBIX 3HAHWWA M KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE
pa3BUTHUE;

CITIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYallMIO, BOCIIPUHUMATh CTPECCOBYIO
CUTYAIINIO KaK BBI30B, TPEOYIOIIN KOHTPMED, KOPPEKTUPOBATH MPUHUMAEMBbIE PEIICHUS
U JeiCTBUsA, (HOPMYITUPOBATH U OIEHUBATH PUCKH U TTOCJIEACTBUS, (POPMUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIbTATHI
Ilo3HaBaTe/ibHBbIC YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA
ba3oBble 1ornueckue AecTBU:
e BBISIBIATH W XapaKTEPU30BATh CYIICCTBEHHbICE NPU3HAKA MaTEMAaTHUUYECKUX
OOBEKTOB, TIOHSATHH, OTHOIICHWHA MEXAy TOHATHIMHU, (POPMYyIUPOBATH
OTIpEICIICHUS TIOHSTHH, yCTaHaBJIMBATh CYIIECTBEHHBIN MIPU3HAK



KJacCU(pUKAllMM, OCHOBaHWS s OOOOLIEHUS U CpPaBHEHHUSA, KpUTEpUHU
IPOBOIMMOTI0 aHAIN3a;

BOCIIPUHUMATB, dbopMynupoBaTh U npeoOpa3oBbIBATh CYKIEHUS:
YTBEPAMUTENIbHBIE U OTPULATENbHBIC, EAMHUYHbBIE, YACTHBIE U OOIINE, YCIOBHBIE;

BBISIBJIATH MAaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSA3M M IPOTUBOPEYMS B
(akTax, NaHHBIX, HAOMIOJCHUSIX U YTBEP)KICHUSX, MPEAJaratb KpUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;

JenaTb BBIBOABI C MCIOJbB30BAaHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX U
WHIYKTUBHBIX YMO3AKIIOUEHUH, YMO3AKIFOUEHHI 110 aHAJIOTUU;

pa3buparh JOKa3aTEelbCTBA MAaTEMaTUYECKUX YTBEPKIACHUM (IIpsIMBIE U OT
OPOTUBHOIO), IPOBOAUTH CAMOCTOATEIBHO HECJIOXHBIE JOKa3aTEeNIbCTBA
MaTeMaTUYeCKUX (DaKTOB, BHICTPAUBATh apryMEHTALUIO, IPUBOIUTH IPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHHUS;

BBIOMPATH CIIOCOO perieHus yueOHoM 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB
pelieHus, BbBIOMpaTh HauOoyiee MNOAXOASIIIMNA C YYETOM CaMOCTOSITENIBHO
BBIJIEJICHHBIX KPUTEPUEB).

ba3oBble ucciiegoBarTe/bCKHe AeiiCTBUS.

MCIIONIb30BaTh BOMPOCHI KaKk HCCIIENOBATENLCKUA HWHCTPYMEHT TO3HAHUS,
(opMyIMpOBaTH  BOMPOCHI, (PUKCHUPYIOUIME MPOTUBOpPEYHE, MPOOIIEMY,
CaMOCTOSITEJIbHO YCTaHaBJIMBaTh MCKOMOE U JaHHOE, (hOpMHUPOBATh THIIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIINI0, MHEHHUE;

OPOBOAWTh IO  CAMOCTOSITENIBHO  COCTABICHHOMY IUIaHYy  HECJIOHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE HWCCIIEIOBAHUE IO YCTAaHOBIEHUIO OCOOCHHOCTEH
MaTeMaTHYECKOro 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTy COOOI;
CaMOCTOATENbHO (opMyTupoBaTh O00OOIIEHWST W BBIBOABI IO pe3yibTaTam
OpOBEAEHHOIO  HAOMIOJEHUS, MCCIENOBaHUS, OLEHUBAaTh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJAOB U 0000IIEHUN;

MPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE IIpollecca, a TakKKe BBIABUTATH
IPEIIOJI0KEHHUS O €0 Pa3BUTUHU B HOBBIX YCIIOBUSIX.

Pabora c nndopmanueii:

BBISIBIIATh  HEJAOCTATOYHOCTh M W30BITOYHOCTH HH(OpMAIMW, JTaHHBIX,
HEOOXOIUMBIX JIJIS PEIICHHMS 3a]1a4H,

BBIOWpATh, AaHAJIM3UPOBATh, CHUCTEMAaTHU3WPOBAaTh MW  HMHTEPIPETHPOBATH
uH(}OpMAIUIO PA3TUIHBIX BUIOB U (JOPM MIPEICTABICHHUS,

BBIOMPATHh (OpMy TIpeACTaBICHHS WHGOPMAIIMN U WUTFOCTPUPOBATH PEIIacMbIe
3aJ1ayv CXeMaMHu, TuarpaMmMaMu, HHOU rpauKoi U MX KOMOWHAIIUSIMH,
OIICHMBATh HAAEKHOCTh HH(OPMAITUU TI0O KPUTEPHUSIM, TTPEIIOKCHHBIM YUHTEIIEM
Wi cOPMYITHPOBAHHBIM CAMOCTOSATEIHHO.

KoMmyHMKaTHBHBIE YHHBEpPCAJbHbIE y4eOHbIe NeHCTBHSA:

BOCIIpUHUMATh U (bOpMYHHpOBaTB CYyXKJIACHUA B COOTBCTCTBUH C YCJIOBUSIMHU U
OeJIAMHA O6H_I€HI/ISI, SICHO, TOYHO, I'PaMOTHO BBbIpaXaTb CBOIO TOYKY 3pPCHUSA B



YCTHBIX U TMUCbMEHHBIX TEKCTaX, aBaTh MOSCHEHUS MO XOJy PEIICHHUs 3aJauu,
KOMMEHTHUPOBATh NOJyYEHHBIN pPe3yJIbTaT;

e B XO/€ OOCYXIEHHsS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCY>KIaeMOW TEMBI,
mpoOsieMbl, pelraeMol 3agauM, BBICKA3bIBaTh WJCH, HAICJICHHBIE Ha TOHWCK
pEIIEHHUs, COMOCTABISTh CBOM CYXKIEHHUS C CYXICHUAMU JIPYTUX YYaCTHHKOB
auanora, oOHapy»KMBaTh pa3liMyue U CXOJCTBO MO3UIUH, B KOPPEKTHOU popme
(bopMyIMpOBaTH PA3HOIIIACHS], CBOU BO3PAKEHUS;

e TIPEICTaBIATh PE3YyJbTAThl PEIICHUS 3aJaud, SKCIEPUMEHTa, HCCIEIOBaHMUS,
MPOEKTa, CaMOCTOSTENIbHO BBIOMpATh (POpMAT BBICTYIJICHUS C YYETOM 3ajad
pe3eHTAllMU U OCOOEHHOCTEH ayAUTOPUH;

e TMIOHMMAaTh M MCIOJB30BaTh MPEUMYIIECTBA KOMAaHAHOW M HHAMBHUAYaJIbHOU
paboThI IPU PEIIEHUU YUYEOHBIX MaTeMaTHUECKUX 3aj1ay;

e TMPUHUMATH II€Tb COBMECTHOW [EATEIbHOCTH, IUIAHUPOBATH OPraHU3ALHUIO
COBMECTHOI padoThl, pacupenesaTh BUIbl padOT, TOroBapUBaThCs, 00CYKIaTh
IpOLECC U Pe3yJIbTaT paboThl, 000011aTh MHEHUSI HECKOJIBKUX JIIOCH;

e y4acTBOBaTh B IpymmnoBbIX (opmax padoThl (0OCYXIEeHUS, OOMEH MHEHUSIMH,
MO3TOBBIE IITYPMBl W JIPYTHE), BBINOJHITH CBOIO YacTh palbOThl U
KOOPJMHUPOBATh CBOM JICHCTBUSI C APYTMMHU YWICHAMH KOMAaHbI, OLIEHHWBAThH
KayecTBO CBOETO BKJIaJa B OOIIUN MPOAYKT MO KPUTEPHSIM, CHOPMYTHPOBAHHBIM
y4aCTHUKAMU B3aUMOJICUCTBHUSI.

PerysiTuBHbIC YHUBepcaJIbHbIe y4eOHbIe 1eiiCTBUA
Camoopranusanus:

e CaMOCTOSITENIBHO COCTABIIATH IIAH, AITOPUTM PEIIeHUs 3a1a4u (MM €T0 YacTh),
BBIOMpATH CMOCO0 penieHus] ¢ y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBaTh M KOPPEKTHPOBATh BapHAHTHI PEIICHUN C
y4€TOM HOBOM MH(OpPMAIIUH.

CaMOKOHTPOJIb, IMOLHOHAILHBIH HHTEJIEKT:

e BIAJETHh CHOCOOAMH CaMOTPOBEPKH, CaMOKOHTPOJIS Tpollecca W pe3yibTaTa
pellIeHrss MaTeMaTHYeCKO 3a1auu;

e TMIPEIBUJIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HMKHYTH IMpPH PpEHICHUH 3a/JayH,
BHOCUTh KOPPEKTHUBBI B JIEATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSATEIBCTB,
HaWJEHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBHE pe3yJbTaTa ACATCILHOCTH TIIOCTABICHHON WEMH |
YCIIOBUSIM, OOBSCHATH NPUYUHBI JIOCTHXKEHUS WM HEJOCTKEHHUS LEeJH,
HAXOJUTh OMIMOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

MNPEAMETHBIE PE3YJIBTATDBI
K xoniry oOydenus B 8 kiiacce 00y4aromuics MOJIYIUT CIASAYIONINE TPEIMETHBIE
PE3yJIbTaTHI:
Pacrio3naBaTh OCHOBHBIE BUIbI YETHIPEXYTOJBHUKOB, UX 3JIEMEHTHI, TIOJIB30BATHCS
UX CBOMCTBaMU MPHU PEUICHUH T€OMETPUUECKHX 3ajau.
[IpuMeHsITh CBOMCTBA TOUKH MEPECEUEHUsI MEANaH TPEYrojJbHUKa (IIEHTpa Macc) B
pelIeHnH 3a1ad4.



Brnaners moHsiTHEM CpeAHEN JMHUM TPEyTOJIbHUKA U Tpaneuuu, IPUMEHSITh UX
CBOMCTBa MpHU pEIICHUU reoMeTpuueckux 3aaad. [lombp3zoBaTecs Teopemoii daneca u
TEOPEMOM O MPOMOPLIHOHATIBHBIX OTPE3KaX, MPUMEHSTh UX JUISl PEIIEHUS TPAKTUYECKHUX
3azay.

[IpuMeHsITh TpHU3HAKKU TOMO0OMS TPEYTOJHHUKOB B PEHICHHMH T'€OMETPUUYECKUX
3azay.

[Tonb3oBatbess Teopemoit Iludaropa myg  pemieHuss TEOMETPUUECKUX U
npakThyeckux 3agady. CTpOUTh MAaTeMaTHYECKYH0 MOJEIb B MPAKTHUYECKHX 3ajayax,
CaMOCTOSTEIIbHO JIeJIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE JTHBI.

Bragets NOHATHSIMU CUHYCA, KOCHHYCA M TAHTE€HCA OCTPOTO yTiia MPSIMOYTOJIBHOTO
TpeyroyibHUKA. [10J1530BaThCSl STUMH MOHATUSIMU JIJIs1 PEIICHUS MPAKTUYECKHUX 3a/1ay.

Boruncnate (pa3iuyHbIME  CHOCOOAMM) IUIOIIA[b TPEYroJdbHUKA M IUIOIIATU
MHOTOYTOJIbHBIX (GUryp (MOJIb3YsCh, € HEOOXOAUMO, KalbKyasaTopoM). [IpumeHsaTh
MOJIyYEHHbIE YMEHUS B MPAKTUUECKHX 3a/1ayax.

BitageTs NOHATUAMU BIIMCAHHOTO U HEHTPAIBHOIO YT, UCIOJIb30BATh TEOPEMBI O
BIIMCAHHBIX YIJIaX, yriax MeXay XopJaMH (CEKyLIMMH) U YIJIe MEXIy KacaTelIbHON U
XOpAOH MPU PEIICHUN T€OMETPUUYECKUX 3a]ay.

Brnagere NOHATHEM ONHUCAHHOTO YETBIPEXYTOJIbHUKA, NPUMEHSTh CBOWMCTBA
ONMKMCAHHOTO YEThIPEXYTObHUKA ITPU PELICHUU 3a]1a4.

[IpuMeHATh NOJIy4eHHbIE 3HaHUS HA IPAKTUKE — CTPOUTHh MaTEMaTUYECKHAE MOJIEIN
UL 3a7ad  PEAJbHOM JKU3HM U TNPOBOAUTH COOTBETCTBYIOIIME BBIYHMCICHUS C
MPUMEHEHUEM TMOAOOUS W  TPUTOHOMETpUM (MOJIB3YsICh, TJA€ HEOOXOIUMO,
KaJIbKYJISITOPOM).

K koniy oOydeHus B 9 kiacce 00y4aromuics MOJIy4YUT CIAEAYIOUINE TPEIMETHbIE
pE3yabTaThI:

3HaTh TPUTOHOMETPUUECKHE (PYHKIIMH OCTPBIX YIJIOB, HAXOJUTh C UX MOMOIIbIO
pa3MYHbIE 3JIEMEHTHI MPSAMOYTOJIBHOTO TPEYTOJbHUKA («PEIICeHHE NPSIMOYTOJbHBIX
TPEYroJIbHUKOBY). HaxomuTe (C NOMOIIBIO KaJIbKyJISATOpa) JUIMHBI M YIJIBI IS
HETaOJIMYHBIX 3HAYCHU.

[Tonb30BaTbes (opMysaMu MPUBEACHHUS M OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM JJII HAXOXKJIEHUS COOTHOIIEHHH MEXKIYy TPUTOHOMETPHUYECKUMU
BEJIMYMHAMM.

Hcnonb3oBaTh TEOpPEMbl CHHYCOB M KOCHMHYCOB JUIsl HAXOXKIECHUS Pa3TUUYHBIX
AJIEMEHTOB TPEYTOJbHUKA ((PELIEHUE TPEYTOJIBHUKOBY ), IPUMEHATh UX NPHU PELICHUU
r€OMETPUYECKHX 3a]aY.

Brnaners noHaTHsMU NpeoOpa3oBaHMs MOAOOMS, COOTBETCTBEHHBIX 3JIEMEHTOB
nono6HbIX uryp. Iloap3oBaThest CBOMCTBAMU MOJ00US POU3BOJIBHBIX (UTYDP, YMETh
BBIUMCIIATH JJIMHBI M HAXOAUTD YIJIbl Y TOA0OHBIX (uryp. [lpuMensaTs cBoiicTBa Moaoous
B MPAaKTUYECKUX 3ajJadaX. YMETb NPUBOAUTH MNpPUMEPHI NOMOOHBIX (uryp B
OKPY’KaroIlEM MHUPE.

[Tonb3oBaTbca TeOpeMaMHU O TPOU3BEACHUM OTPE3KOB XOpA, O MPOU3BEIACHUU
OTPE3KOB CEKYIINX, O KBaJIpaTe KacaTeIbHOM.



[Tonb30BaThCs BEKTOpaMy, MOHUMATh UX FEOMETPUUECKUNA U (PU3NUECKUI CMBICI,
OPUMEHATh HMX B PELIEHHMH TIEeOMETPUYECKMX M Qu3ndeckux 3anad. IIpumeHarts
CKJISIPHOE MPOMU3BEICHUE BEKTOPOB ISl HAXO0XKJICHHUSI ITTUH U YTJIOB.

[Tonb30BaTbCd METOJOM KOOPJAMHAT Ha IJIOCKOCTH, MPUMEHSTh €r0 B PEUICHUU
r€OMETPUYECKUX U MPAKTUYECKUX 3a]a4.

Brnaners NOHATUSAMU NPABUIIBHOTO MHOTOYT'OJIbHUKA, JJIMHBI OKPY>KHOCTH, JIJTMHBI
IOYTH OKPY>KHOCTH M pajMaHHOM MeEpbl yIiia, YMETh BBIUUCIATH IUIOIIA[b Kpyra U €ro
yacteil. [[puMeHsITh MOJyYeHHbIE YMEHHUS B IPAKTUYECKUX 33/1a4ax.

HaxoauTs ocu (W HEHTPbI) CAMMETPUH (QUTYP, TIPUMEHSATD IBHXKEHUS MJIOCKOCTH
B IIPOCTEHMILNX CITydasix.

[TpyMeHsTh OyuYEeHHbIE 3HAaHUS HA IPAKTUKE — CTPOUTh MAaTEMAaTUYECKUE MOJEIIN
UL 3a7ad  PEeaJbHOM JKU3HM M TNPOBOAUTH COOTBETCTBYIOIIWE BBIYHMCICHUSA C
MPUMEHEHUEM TOJ00MSI U TPUTOHOMETPUYECKUX (PYHKUMH (MMONB3YSACh, TIE
HEO00XO0JIUMO, KATBKYJISITOPOM).
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Coneprkanne yaeOHOro MaTepuania

1. YerbipexyrojbHuku (12)

MHOroyrofibHUK, BBITYKJIbIII MHOTOYTOJIbHUK, YeThIpEXyroibHUK. [lapamnenorpamMm, ero
cBoMcTBa U npu3Haku. Tpanenwus. [IpsmoyroasHuk, pomM0, KBaapar, ux cBoictBa. OceBas u



HCHTpaJIbHAsA CUMMCTPUH.

OcHoOBHas1 eJIb - U3YYUTh HaOOJIee BaKHbIE BUJIbI YETHIPEXYTOJIBHUKOB - 1apauIeIorpamMM,
NpSIMOYTOJIBHUK, POMO, KBaJpar, Tpaleluio; NaTh IpeICcTaBleHHEe O (Urypax, 00Jaaaronmx
OCEBOW WJIM LIEHTPAJIbHOU CUMMETPUECH.

JlokaszarenbcTBa OOJNBIIMHCTBA TEOPEM JAaHHOW TEMbl M pEIICHHs MHOTHX 3aj1ad
IIPOBOJSATCS. CIIOMOILBIO NTPU3HAKOB PAaBEHCTBA TPEYTOJIBHUKOB, II0ATOMY IIOJE3HO UX
IIOBTOPUTH B Hadajle u3ydeHus TeMbl. OceBas U LICHTpaJIbHAsi CUMMETPUU BBOJATCS HE
KaK MpeoOpa3oBaHMe IJIOCKOCTH, a KaK CBOMCTBAa TEOMETPHUECKUX (PUTYD, B YACTHOCTH
YETBIPEXYTOJIBHUKOB. PacCMOTpeHME OTHUX IIOHATHM KaKk JBWXKCHUM IUIOCKOCTH
cocroutcs B 9 Kiacce.

Kontponbnas padora Nel “YeTplpexyroJbHUKN
2. Ilmomans (12)

[TonsThe mmomaan MHOroyroyibHUKa. [nomanu npsiMoyroiasHuKa, apauiesiorpaMmma,
TpeyrojpHuKa, Tpaneuuu. Teopema Ilugaropa.

OcHoBHasl HeJIb - PACUIUPUTH U YIITYyOUTh MOJYYEHHBIEC B 5-6 Ki1accax MpeicTaBiICHUs
y4amuxcst 00 U3MEPEHUU ¥ BBIYMCICHUY TUIOIIACH; BBIBECTH (DOPMYJIBI TLTOINAICH
MPSAIMOYTOJIbHUKA, NTapaJljieorpaMmma, TpeyrojbHUKa, TPANlelUn; 10Ka3aTh OJJHY U3 TJIaBHBIX
TeopeM reomeTpuu - Teopemy [Iudaropa.

BoiBoa hopmy:t 1t BBIYUCIIEHUS TUIOLIAaIel IPSIMOYTOJIbHUKA, TapajuIeIorpaMmMa,
TPEYroJbHUKA, TPAllELMH OCHOBBIBAETCS HA JIBYX OCHOBHBIX CBOICTBaxX IUIOIIAA€H, KOTOPbIE
MIPUHUMAIOTCS UCXO/I U3 HATJIAIHBIX MTPEJICTaBICHHH, a TakKe Ha (popMyJie IUIOIAaH KBaapara,
000CHOBaHNE KOTOPOH HE SBIIsETCS 0053aTeNbHBIM Ul yUaIluXcs.

HerpanuimonHo# amst MKOJBHOTO Kypca SIBISETCS TeopeMa 00 OTHOIICHUU TUIOIIa e
TPEYTrOJIbHUKOB, UMEIOIIUX 0 paBHOMY yrily. OHa M03BOJIET B JAJIbHEHIIEM JaTh TPOCTOE
JTIOKA3aTeNIbCTBO MPU3HAKOB MTOI00MS TPEYTOJILHUKOB. B TOM COCTOUT OJTHO U3 MIPEUMYIIECTB,
00yCIIOBJICHHBIX PAHHUM BBEJICHUEM MOHSATHUS TUIOIIA N,

JlokazarenbcTBO TeopeMbl [Indaropa ocHOBBIBaeTCsS Ha CBOMCTBAX IUIomaae u popmynax as
IUTOIIA I} KBaJpaTa 1 MpIMOYTOJIbHUKA. JloKa3bIBaeTCs Takke TeopeMa, oopaTHast Teopeme
[Tudaropa.

Kontponbnas padota Ne 2“Tlnomanp”
3. [omooubIe Tpeyroabuukm (19)

[TonoGubIe TpeyronbHuky. [Ipu3Haky mo1o0us TpeyroasHUKoB. [IpuMenenne nmogodus k
JI0Ka3aTeNbCTBY TEOPEM U pellieHuIo 3a/1a4. CHHYC, KOCHHYC U TAaHT'€HC OCTPOTO yria
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

OcHoBHas 1€Jb - BBCCTHU IIOHATHC HOI[06HLIX TPCYTrOJIbHUKOB; PaCCMOTPCThb IMPU3HAKHU
HO,Z[O6I/I$I TPECYTOJbHUKOB U UX MPUMCHCHUA; CACIIATH HCpBLIfI mar B OCBOCHUHU YYaAllITUMUCH
TPUTOHOMCTPUYICCKOTO aIlliapata rcOMETPHUH.

OHpCI[CJ'IeHI/IC HOI[O6HBIX TPECYTOJIbHUKOB ACTCA HC HAa OCHOBC Hp606pa30BaHI/IH HOJIOGI/ISI,
a 4Cepe3 paBCHCTBO YTJIOB U IMPOMOPHHUOHAIBHOCTD CXOJACTBCHHLIX CTOPOH.



[TpusHaky MogoOHs TPEYTrOJIbHUKOB JI0Ka3bIBAIOTCS C MIOMOIIBIO TEOPEMBI 00 OTHOILIEHUU
IJI011aJIeH TPEYTOJIbHUKOB, UMEIOLIUX 110 PABHOMY YTIIy.

Ha ocHoBe IIPU3HAKOB HO,Z[O6I/I$[ JAOKa3bIBACTCA TEOPEMA O Cpe,ﬂHefI JIMHUU TPEYTOJIbHHKA,
YTBEPKACHHUEC O TOYKE IEPECCUCHHA MCAMAaH TPCYIOJbHHKA, a TAKXKC ABa YTBCPKIACHUA O
IIPOIMOPIHUOHATIBHBIX OTPE3KAaX B IPAMOYTOJBHOM TPECYTOJBHUKE. HaeTCH MMpEACTAaBICHHUE O

METOAEC HOI[O6I/ISI B 3aga4ax Ha IMOCTPOCHHUCE.

B 3axnroueHue TeMbl BBOJSTCS JEMEHTHI TPUTOHOMETPHUH - CUHYC, KOCHHYC U TaHI'€HC
OCTPOrO yrja MNPsSMOYTOJbHOIO TPEYTOJbHUKA.

Kontposbnas padora Ne 3 “TIpusnaku mogo0ust TpeyroibHUKOB”
Konrponsnas padora Ne4 “ITomoOue TpeyroibHUKOB”
4. Oxpy:xnocTh (13)

B3anmHOe pacnosiokeHue NpssMON U OKPYKHOCTH. KacaTenbHasK OKpYKHOCTH, €€
CBOMCTBO M IIpU3HaK. LleHTpanpHbIE U BOUCAHHBIE YIUIBI. YeThIpe 3aMedaTesIbHbIe TOUKU
TpeyroyibHUKA. BricanHas u onvcaHHast OKPY>KHOCTH.

OcHoBHAas HeJb - paClIUPUTh CBEACHUA 00 OKPY?KHOCTH, MOJIYUYCHHBIC yJalllUMHUCA B 7
KJIaCCC; M3YYUTH HOBBLIC (baKTI)I, CBA3aHHBIC C OKPYXHOCTBIO; IMO3HAKOMUTBH YyYallUuXCAd C
YCTBIPbMA 3aMCUATCIIbHBIMU TOYKAMHU TPCYT'OJIbHUKA.

B HaHHOﬁ TEMEC BBOAUTCI MHOI'O HOBBIX MOHSATUH U paccMaTpuBacTCA MHOI'O YTBep)K,I[eHPlﬁ,
CBA3aHHBIX C OKPYKHOCTBIO. I[JISI HX YCBOCHHUA CJICAYCT YICIUTH 00JIBIIIOE BHUMAaHHE
PCUICHUIO 3a1a4.

VYTBepkK/IeHUsI O TOUYKE MEepeceueHUs] OUCCEKTPUC TPEYrojbHUKA M TOUKE IMepecedeHust
CCPCAMHHBIX TMEPNECHAUKYIIAPOB K CTOpPOHAM TPEYTrOJbHUKA BBIBOOATCA KaK CICACTBHUA U3
TEOpEeM O CBOMCTBAaX OMCCEKTPHCHI yria M CEPeAMHHOrO MEepHeHIUKYIsApa K OTPE3KY.
Teopema

0 TOYKC MEPCCCUYCHU BBICOT TPCYT'OJIbHUKA (I/IJ'II/I ux HpOI[OJ'DKGHPIﬁ) A0Ka3bIBACTCA C TIOMOIIBIO
YTBCPIKACHUSA O TOYKE IICPECCUCHUS CCPCANHHBIX TICPIICHAUKYIIAPOB.

Hapsiny ¢ Teopemamu 00 OKpY>KHOCTSIX, BIIUCAHHOIN B TPEYTrOJIbLHUK U OMUCAHHOM OKOJIO
HEro, pacCMaTpPUBAIOTCS CBOMCTBO CTOPOHOIIMCAHHOIO YETHIPEXYTOJIBHUKA U CBOMCTBO YIJIOB
BIIMCAHHOT'O YETHIPEXYTOJIbHHKA.

KonTponbnas padota Ne5 “OxpyxkHoCTh”
5. [loBTopenue. Pemenue 3agau.(10)

Wrorosas koHTpoJbHas paboTa.

TemaTuyeckoe MIIaHUPOBaHUE Y4eOHOro MaTepuasia 8 kiace

684. 5 KOHTPOJIBLHBIX+2 THATHOCTHYECKHE



Ne Conep:xxanue MaTepuasa Koa- | nara
ypoka BO
gac

IToBTOpEeHUe Kypca reoMeTpuu 7/ Kjacca 2

1. IToBTOpenue. TpeyrojbHUKU 1

2. | IloBTopenue. [1apannenbHbie TpsiMbIe 1
I'maBa V. Yersipexyroabuuku (124)

3. MHOroyroibHHUKH. 1

4, BrInmyKnblii MHOTOYTOJIBHUK 1

d. [Tapannenorpamm 1

6. [Ipu3Haku napaieaorpaMmma 1

1. Pemrenue 3amau To TeMme 1
«ITapanmnenorpaMmmy.

8. Tpamenws. 1

Q. Teopema Paneca 1

10. | 3amaum Ha MOCTPOCHHE 1

11. | IIpssMOYTOJIbHUK. 1

12. | Pom6. KBampar 1

13. | OceBas u 1ieHTpaIbHASI CHMMETPHH 1

14. | Konmponvuas paooma Nel 1
«HemoipéxyzonvoHuku)

I'nasa VI. Ilnomans (12 4)

15. | AHanu3 KOHTpOJBHOM padoTsl. [Lnomans 1
MHOTOYTOJIbHUKA.

16. | [Lmomaas mpsAMOyTOJIbLHUKA 1

17. | Ilnomaas napamienorpaMmma 1

18. | IInomaas TpeyroapHUKA 1

19. | ITnomazns Tpeyroapauka. TeopeMa 00 1
OTHONIEHUH TUIOMIA/IeH TPEYTOJIbHUKOB,
MMEIOIINX TI0 PABHOMY YTITy

20. | IInowmaas Tpaneuuu 1

21. | Pemenne 3a1a4 Ha BEIYHCIIEHUE TUIONIAAEH 1
¢duryp

22. | BeraucieHus miomaau napauiesorpaMmma, 1
TPEYTOJIbHUKA U TPAITCIIHN

23. | IloayrogoBasi KOHTpOJIbHAsI padoTa 1

24. | Teopema [ludaropa 1

25. | Teopema, oOpaTtHas Teopeme [Tudaropa 1

26. | Pemenue 3amay Ha IpUMEHEHUE TEOPEMBI 1
[Tudaropa

27. | Pemenue 3a1a4 no moaAroTOBKE K 1

KOHTPOJIbHOM paboTe




28. | Konmponvnas paboma Ne2«llnowaou» 1
I'nasa VII. Ilogo0HbIe TPEyroabHNKH

(19 g)

29. | AHamu3 KOHTPOJIBHOUM paboTHI. 1

Omnpenenenre Mo 100HBIX
TPEYroJIbHUKOB

30. | Onpenenenne NOAOOHBIX TPEYTOIBHUKOB 1
OTHollIeHHE TII0IaIeH T0100HBIX
TPEYTOJIHHUKOB.

31. | IlepBbIii mpU3HAK ITO100Ms 1
TPEYTrOJIbHUKOB.

32. | Pemienwe 3a7a4 Ha IPHMEHEHHE [IEPBOTO 1
pHU3HaKa 000 TPEYTOJHHHUKOB.

33. | BTopoii u TpeTHil MPU3HAKU OA00HS 1
TPEYTrOJIbHUKOB.

34. | Pemienue 3a/1a4 Ha IPUMEHEHHE TIPU3HAKOB 1
1o00UsI TPEYTOJbHUKOB.

35. | [logroroBka K KOHTPOJIbHOM padboTe 1

36. | Konmponvuasn paooma Ne3«Iloooonbie 1
mpey20abHUKW)

37. | AHanu3 KOHTPOJIBHOU paboThl. CpeaHsis 1
JIMHUS TPEYTOJIbHUKA

38. | CpenHss TUHHS TPEYTOJIbHUKA 1

39. | CBoHCTBO MeIaH TPEYTOJbHUKA 1

40. | ITponopIimoHAIBLHBIC OTPE3KH 1

41. | IlponopunoHaIbHBIE OTPE3KH B 1
IPSIMOYTOJIBHOM TPEYTOJIbHUKE

42. | U3mepuTtenbHbie pabOTHl HA MECTHOCTH. 1

43. | 3amayu HA IOCTPOEHUE METOIOM IO 00M. 1

44, | CuHyC, KOCHHYC ¥ TAaHTE€HC OCTPOTO yria 1
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA

45. | 3HayeHuUs CUHYyCa, KOCHHYCA U TaHTCHCA IS 1
yraos 30°, 45°, 60°

46. | COOTHOIIICHUS] MEXTy CTOPOHAMU | yriamu | 1

MPSAMOYTOJILHOTO TPEyToJIbHUKA. Perenne
3a/1a4.




47. | Koumpoavnas paboma 1
Nod«Coomnouenun medxncoy cmoponamu u
yenamu npAmMoy20abH020 MPey2onbHUKA)

I'masa VIII. Oxkpyxuocts (134)

48. | AHanu3 KOHTPOJIBHOM paboThI . B3anMHuoe 1
PacoIOKEHUE MPSIMON U OKPYKHOCTH.

49. | KacarenpHas K OKPY>KHOCTH 1

50. | I'pamycHas mepa 1yru OKpY>KHOCTH 1

51 | Teopema o BIHCAaHHOM yriie 1

52 Teopema 00 0Tpe3kax MepeceKaroNIMXCs 1

- | xopa
53 Pemenne 3amay no reme «lLlenTpanbHeie u 1
" | BIMCaHHBIE YTIIbD)
54. | CBOICTBO OMCCEKTPUCHI yTria 1
55 CepenHHBIN NTEPIICHINUKY ISP 1
Teopema 0 TOUuKe EpeceyeH sl BHICOT 1
56. TPEyroJbHUKA.
57 BnmcanHas okpykHOCTb. CBOMCTBO 1
" | ONMCAHHOTO YEThIPEXYTOJIbHUKA
5g | OMHMCAHHAT OKPYKHOCTD. CBoiicTBO 1
" | BHUCAaHHOTO YEThIPEXyTOJbHUKA
59 Pemenune 3anau no remMe «OKpyKHOCTBY. 1
60 Koumponvnaa paooma Ne 1
" | 5«Okpysrcnocmav)
IloBTOpEHue. 6
61 AHanu3 KOHTPOJIbHON PaOOTHI. 1
[ToBTOpeHue. YeThIpeXyroabHUKU
62 [ToBTopenue. [1nomans 1
63 [ToBTopenue. [TogoOHBIE TPEYTOIBHUKI 1
64 [ToBTOpenue . OKpyKHOCTh 1
65 HToroBasi KOHTpoJIbHAs padoTa 1
66 AHanm3 KOHTPOJIBHON PabOTHI 1
67 pe3epB 1
68 pe3epB 1
UTOTO 68




Conepixanue yueoHoro matepuasia 9 kiace

BBoaHoe noBTOpenue-24
BekTopnl (8 u)

OHpeI[eJ'IeHI/IC BCKTOpa, Ha4aJlo, KOHCII, Hy.]'[CBOﬁ BCKTOpP, JJIMHA BEKTOPA, KOJIJIMHCAPHBIC,
COHAITPaBJICHHBIC, ITIPOTUBOIIOJIOKHO HAITPABJICHHBIC, PABHBIC BCKTOPLI. 0003HaYCHHE U
I/I306pa)KeHI/Ie BCKTOPOB. OTKJ'IaI[BIBaHI/Ie BEKTOpa OT ,HaHHOﬁ TOYKH.

CrnoxeHne ¥ BBIUNTaHUE BEKTOPOB. 3aKOHBI CIIOKEHMSI, OTIPE/IEIIEHUE CyMMBI, IIPABUIIO
TPEyroJIbHUKA, IPABUIIO Napajienorpamma. [locrpoenue BekTopa, paBHOIO CyMME JIBYX
BEKTOPOB, UCII0JIb3Ysl IPAaBUIIA TPEYTOJIbHUKA, apalljieslorpaMMa, MHOTOyrojbHuKa. [ToHsTHE
Pa3HOCTH JBYX BEKTOPOB, IPOTUBOMOJIOKHBIX BEKTOPOB.

Onpenenenre yMHOKEHHsI BEKTOpa HA YUCIIO, CBOMCTBA. [I[puMeHeHne BEKTOPOB K PELICHUIO
3aJja4y. TEOPEMBbI O CpeJIHEeH JTMHUU TPaleLuy U aJIlTOPUTM peIleH s 3a]jad ¢ IPUMEHEHUEM 3TOH
TEOPEMBI.

Ocnosnas yeilb — HAYYUThb yHalllUuXCs BBINIOJIHATH I[CI‘/'ICTBI/IFI HaJl BEKTOpaMHU KakK
HaIpaBJICHHBIMHU OTPE3KaMU, UTO BaKHO IJId MIPUMCHCHUS BEKTOPOB B (1)I/I3I/IK€; ITO3HAKOMUTH C
HCIIOJIb30BAHHUEM BCKTOPOB IIPU PCIICHUU I'COMCTPHUYCCKHX 3aJlay.

Meroa koopaunar (10 4)

Jlemma o0 KoJUTMHEApHBIX BEKTOpax. Teopema 0 pas3ioKeHUU BEKTOpa O JABYM JaHHBIM
HEKOJUIMHEAPHBIM BeKTOpaMm. [IoHsATHE KOOpIMHAT BEKTOPA, KOOPJAUHAT CYMMBI U Pa3HOCTH
BEKTOPOB, IPOU3BEAECHHUS BEKTOPA HA YnCIio. POpMyJIbl KOOPAUHAT BEKTOPA Yepe3 KOOPAUHATHI
€ro KOHI[a M Hayajla, KOOPJANHAT CEPEANHBI OTPE3KA, JVIMHBI BEKTOPA U PACCTOSHUS MEXKIY ABYMS
TOYKaMH. Y paBHEHHE OKPYKHOCTHU U MpsAMoit. M300paskeHne OKpy>KHOCTH U MPSIMOA, 3aJJaHHBIX
YPaBHEHUSAMH, IPOCTEHUIINE 33/1a4X B KOOpIMHATAX.

CooTHoIIEeHUS MeKIY CTOPOHAMM H yIJIaMHU TpeyroJibHuKa. CKajJsipHoe Npou3Be/ieHue
BeKTOpoB (11 1)

Ornpenenenue cuHyca, KocuHyca u Taurenca yrioB ot 0° 1o 180°, hopMymsl 17151 BEIYUCIEHUS
KOOPJAMHAT TOYKH, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAeCTBO. DOpMysa OCHOBHOIO
TPUTOHOMETPUYECKOTO TOXKJIECTBA, TIpocTeiire Gpopmyiibl npuBeaeHus. Dopmyiia miomaim
TpeyroibHUKa. TeopeMbl CHHYCOB U KOCHHYCOB. MeT0 1l IPOBECHHS M3MEPUTENBHBIX padoT.
Teopema 0 CKaIIpHOM MPOU3BEICHUH JIBYX BEKTOPOB U €€ CIEICTBUS.

Ocnosnas yeilb — pa3dBUTh YMCHUC yUAILIUXCA IPUMCHSATH TpI/II‘OHOMeTpI/I‘-ICCKI/Iﬁ arrapar 1nmpu
PEIICHUU TrCOMCTPUYCCKUX 3a/1a4.

JIMHA OKPYKHOCTH U IUIOIaaAbL Kpyra (12 v)

Onpenenenre NpaBUiIbLHOIO MHOTOYTOJIbHUKA, (POpMYJIa JIJIsl BHIYUCIICHUS yTrila IPaBUIILHOTO 71 -
yroibHUKa. TeopeMbl 00 OKpYKHOCTSIX: OMMCAHHOM OKOJIO IPABUJILHOTO MHOTOYTOJIbHUKA U
BIIMCAHHOW B MIPABWJIbHBIA MHOTOYTOJIbHUK. DOPMYIIBI 111 BBIYUCICHUS TUIOLIAAH TPABUIIBHOTO
MHOI'OYT'OJIbHHKA, €r0 CTOPOHBI M pauyca BIUCAHHON OKPYKHOCTH. POPMYIIbI JUITHHBI
OKPY>KHOCTH U JUIMHBI 1yT'H OKPYKHOCTH. DOPMYIIbI IUIOIIAANA Kpyra U KPyrOBOI'O CEKTOpA.
OcHogénas yenb — pacuIMpUTh 3HAHUE YYalIUXCs 0 MHOTOYTOJIbHUKAX; PACCMOTPETh OHSTHS
JUTMHBI OKPY>KHOCTH M TUIOINAAM KpyTra U (POPMYJIBI IS UX BBIYMCIICHHUS.

JBuxenust (8 1)



[TonsTHE OTOOpaXKEHUS MIIOCKOCTH Ha celst 1 ABrkeHus. CBONCTBA IBMKEHUI, OCEBOW U
LEeHTpaJIbHOW cuMMeTpud. [loHsITHE MapaniensHoro nepeHoca. OCHOBHBIE ATaIlbl
JI0Ka3aTeNIbCTBA, UTO MapaljIesIbHbII NIepeHoC ecTh ABMKeHME. [loHaTHE TOBOPOTA.
JI0Ka3aTeJIbCTBO TOTO, YTO OBOPOT €CTh ABUKEHUE.

Ocnosnas yeilb — IMO3HAKOMUTD YHAIUXCA C TIOHATUCM ABHUIKCHUA U €TO CBOﬁCTBaMH, C
OCHOBHBIMH BHUJaMH ,Z[BI/I)KGHI/II‘/'I, CO B3aMMOOTHOIIICHUSAMHA HAJIOKCHHUH U ,Z[BPI)KCHHﬁ.

HauanbHble cBeeHus U3 cTepeomerpun (8 u)

MHororpaHHHK, TpU3Ma, mapajienenumnes, 00beM Tena, CBOUCTBA MPSMOYTOJILHOTO
napauenenunena, nupamuaa. Llunmuaap, konyc, chepa u map.

Ocnosnas yens - 1aTh HAYAIBHOE MPECTABICHUE O TEJIAX M MIOBEPXHOCTIX B IIPOCTPAHCTBE;
MMO3HAKOMUTH YYAIUXCSI C OCHOBHBIMU (DOpPMYyJIamM¥ul JIS BEIYMCIICHHSI TIOMIAIeH ITOBEPXHOCTEH
U 00BEMOB TEIL.

00 akcuomax miIaHuMeTpHuu (24)

O3HaKOMJIEHHE C CUCTEMON aKCUOM, TI0JIOKEHHBIX B OCHOBY U3Y4€HHUS Kypca F€OMETPHUH.
[IpencraBnenne 06 OCHOBHBIX 3Tanax Pa3BUTHS T€OMETPHH.

IToBTOpenue. Pemenne 3axay (54)

Havanpnblie reomerpudeckue ceegenus. I[lapamiensnslie npsambie. OKpyKHOCTb. TpeyrogbHUKH.
YerslpexyroabHUKU. MHOroyrosbHUKU. Bektopel. MeTon koopauHar. J[BuKeHHE.

TemaTnyeckoe IVIAHUPOBaHUE Y4eOHOr0 MaTepuasia 9 Kiacc.

684. 5 KOHTPOJBHBIX+2 TUATHOCTHYECKHE

Ne Jarta
o\ Koi-Bo
HaumenoBanue TemMbl 4acoB
BBoHOE MOBTOpEHME 2
1 IToBropenue. Yerbipexyronbuuku. Ilnonianmy. 1
2 [ToBTOpenwue. Ilogo0HBIE TPEYTrONTFHUKHY. BIMICAHHAS U 1

ONMCaHHAasi OKPYKHOCTH.

I'maBa IX. BekTopsl 8

3 JlonsTue BekTopa. PaBeHCTBO BEKTOPOB 1

5 OTKJIaibIBaHIE BEKTOPA OT TaHHOW TOYKU 1




6 CyMMa IBYX BEKTOPOB. 3aKOHBI CIIOKCHHS 1
BekTopoB.[IpaBuiio mapamienorpamMma
7 CyMMa HeCKOJNBKIX BEKTOPOB. Brrantanue BEKTOPOB 1
8 Pemenne 3agaq «CioskeHre 1 BBIYUTaHUE BEKTOPOBY» 1
9 YMHOKEHHE BeKTopa Ha 4ucio. [[pumeHeHre BEeKTOpoB 1
KPELIECHHIO 3a/1a4
10 Cpenusist nTuHMS Tpanenuy . Pemrenne 3amaq 1
11 Koumponvuan paboma 1 no meme «Bektopbn» 1
I'naBa X. Metoa koopauHat 10
12 AHanu3 KOHTPOJIBHOH paboThl. Pa3noxeHune BeKTopa 1o 1
JIBYM JTaHHBIM HEKOJUIMHEAPHBIM BEKTOPaM
13 . Koopamnater Bektopa 1
14 CBs13p MEXIy KOOpIMHATAMU BEKTOpa U 1
KOOpAMHATAMHUEro Hadaia M KOHIA
15 [Ipocreiimue 3agauu B KOOPAUHATAX. 1
KoopaunnateicepeiHbI OTpe3Ka. JUIMHA BEKTOpa
16 [Ipocreiimue 3agaun B KoopauHaTax. PaccrosiHue 1
MEXITyABYMS TOUYKaMU
17 Peuienue 3aay METOA0M KOOpPJUHAT 1
18 VYpaBHEHHS OKPYKHOCTH 1
19 YpaBHEHHUS OKPY’KHOCTH U ITPSAMOIL 1
20 Pemenne 3amau 1
21 Konmponovnasn paboma 2«Bexmopel. 1
Memooxoopounam)
I'maBa XI. CooTHOIIEHHS MKy CTOPOHAMM B 11
yraamutpeyrojbanka. CkajasipHoe Npou3BeIeHne
BEKTOPOB
22 AHanm3 KOHTPOJIBLHOH paboThl . CHHYC, KOCHHYC U TaHTEHC 1




yria

23 | OCHOBHOE TPUTOHOMETPHUUECKOE TOXKAECTBO. DOpMyIIbI
MPUBEACHUS
24 | ®opmyIibl A7 BEIYUCICHHUS KOOPAMHAT TOUKU
25 | Teopema 0 IJIOIAAN TPEYTOJILHUKA
26 | Teopema cHHYCOB
27 | TeopeMbl CHHYCOB U KOCHHYCOB
28 | Penienue TpeyroibHUKOB
29 | MoayronoBasi KOHTPOJILHAs padoTa
30 | Amnanu3 KOHTPOJBHOHM paboThl M3aMepuTenbHbIe paboThI
31 | VYron mexnay Bekropamu. CKalsipHOE IIPOU3BEICHUEBEKTOPOB
32 | CkansipHOE IPOU3BEJCHNE BEKTOPOB B KOOPIUHATAX
33 | CaoiicTBa CKaJSIPHOTO MMPOU3BENCHUS
34 Koumponvnas paboma 3«Coomuowenue mexicoy
CHOPOHAMU U Y2T1AMU MPEY2OTbHUKA)
Inapa XIl. InuHa OKPYKHOCTH H IUIOINAABL KPyra
35 | Amnanu3 KOHTPOJbHOHM pa®oTh! IIpaBUIIbHBIEMHOTOYTOIBHUKN
36 | OkpyXHOCTb, OIICAHHAS] OKOJIO MPABUIHLHOTO
MHOTOYTOJIbHUKA
37 | OKpyXHOCTb, BIUCAaHHAsl B IIPAaBHIILHBII MHOTOYTOJIBHUK
38 | Dopmyiisl AJist BBIYACICHUS TUIOIIAAN TPABHILHOTO
MHOTOYTOJIbHUKA, €T0 CTOPOHBI M paJinyca BIUCAHHON
OKPYKHOCTH
39 | Pemrenne 3ama4d o TEMe «BIIMCAHHAS U OIIMCAHHAS
OKPY>KHOCTH
40 | TMocrpoeHue NpaBUIHLHOTO MHOTOYT'OJIBHHUKA
41 | JlnwmHa OKPY>KHOCTH M TUIOMIAIL KpyTa
42 | Ilnomaab Kpyra ¥ KpyroBoro cekropa
43 | Pemenue 3agau no teme « yinHa OKPY>KHOCTH U IUIOLIATh
Kpyra u KpyroBOT'O CEKTOPa»
44 YPOK MOArOTOBKH K K/p
45 Konumponwvnas paboma 4 no meme «/[nuna oxpycnocmu.




ITnowaow kpya»

I'nasa XIII. IBum:kenus

46 | AHanu3 KOHTPOJNBHOW paboThl . OTpaskeHHEe TIOCKOCTH HaceOs!.
TlousiTie IBUKEHUS
47 | TlonsThe NBUKEHUS
48 | Pemenue 3agau no teme: «Ilonarue nsmwxenus. Oceas u
LEHTPaJIbHAS CUMMETPHUS»
49 | IapasmrenbHbIH IEPEHOC
50 | moBoport
51 | Pemenue 3amau o teme «llapannensHelii mepeHoc.
IToBopoT»
52| Pemienue 3a1a4 10 « [[BIOKCHHS
53| Konmponwvuas paboma 5«/[eusicenuer
I'naBa XIV . HauyanbHble cBe1eHHS U3 CTEPEOMETPHH
5 AHanu3 KOHTPOJIBHOW pabOoTHI .[IPEAMET CTEPEOMETPHH.
4 | MuororpaHHuK
55 nmpu3Ma
56 napasuIeseuIe
57 IT upamua
58 Tena v TOBEPXHOCTHU BpAILEHHS. HIUIHHAP
59 Konyc
60 Cdepa u map
61 O0beM Tena
62 00 akcnomMax IAHUMETPHH
63 Hexkotopsie cBeneHns B pa3BUTHN TEOMETPUH
IMoBTOpeHne Kypca MIAHUMETPUH
64 IToBTOpenue TpeyronbHHUKH
65 IToBTOpenue Tembl: OKPYKHOCTh
66 [loBTopenue TeMbl: YeTbIpeXyroabHUKH, MHOTOYTOIBHUKN
67 IToBTOpenue. : Bexktopel. Meron koopauHaT. [[BuxeHne




68 Konmponvnan paboma (npedixzameHayuoHHas1) 1

Hroro 68 udacos

YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

¢ JI.C. Atanacsu u npyrue. ['eomerpus 7 - 9 yueOHUK 00111€00pa30BaTEIbHBIX YUPEKACHUN — M.:
[Ipocsemenue, 2015

e Kuura s yaurtens «M3ydenne reomerpun B 7 — 9 kimaccax» JI.C. Aranacsa M.: [IpocBemienne
2010

o JlunakTrueckue MaTepuaisl mo reomerpuu. 8-9 knacc. b.I'. 3us, B.M. Metinep M.: [Ipoceeienue,
2011



