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TFEOMETPUA
HOACHUTEJBHASA 3AIINCKA

l'eomerpusa Kak OJWH U3 OCHOBHBIX Pa3/le€NIOB WIKOJbHOM MAaTEMaTHKH, UMEIOIINN CBOEH L EINbIO
o0ecreunTh U3y4eHne CBOMCTB U pa3MepoB (UTyp, UX OTHOLIECHUI W B3aUMHOE PACIIONOKEHHE, OMUPAETCs
Ha JIOTMYECKYIO, JI0Ka3aTeNbHYI0 JHHHIO. [[eHHOCTh M3yueHHs] TeOMETPHH Ha YPOBHE OCHOBHOT'O OOIIETO
o0pa30oBaHMsI 3aKIIFOYAECTCS B TOM, YTO OOYYAIOUIMICA YYUTCS TPOBOAUTH JIOKA3aTEIbHBIC PACCYKICHHS,
CTPOUTH JIOTHYECKHE YMO3aKJIIOUCHHsI, JOKA3bIBaTh UCTUHHBIC YTBEPKICHUS M CTPOUTH KOHTPIPUMEPHI K
JIOKHBIM, TTPOBOJIUTH PACCYXKIEHUS «OT MPOTUBHOTO», OTJINYATh CBOMCTBA OT MPU3HAKOB, (hOPMYIUPOBATH
obpatHbie yTBepxkacHHS. Oco0oe 3HAYEeHUE NOKa3aTeldbHAsl JTUHHUS HMEET NIJsl YrIIyOIEHHOTO W3Yy4CHHS
MaTeMaTHKH.

[lenpr0 M3y4EeHUs] TEOMETPHUH SIBIISICTCS MCIOJIb30BaHHE €€ KaK MHCTPYMEHTA IPU PEIICHUH KakK
MaTeMaTUYECKUX, TaK U MPAKTUYECKUX 3aJ1a4, BCTPEUAIOMINXCS B pealibHOM KU3HU. OO0yqaronuiics q0mKeH
HAay4YHUTbCSI ONPEACNIATb T'€OMETPUUYECKYI0 (UTYpy, OMHCHIBATH CJIOBAMHM YEPTEXK WM PUCYHOK, HAWUTH
IUIONIAIb 3E€MEIbHOr0 Yy4YacTKa, pPACCUMTHIBATH HEOOXONMMYIO JUIMHY ONTOBOJOKOHHOTO KaOemns WiH
Tpedyemble pa3Mephl Tapaxa Il aBTOMOOWIS. DTOMY COOTBETCTBYET BTOpasi, BRIYUCIUTEIbHAS JUHUS B
M3y4eHUH reoMeTpuu. [lpu permeHun 3a7ady MPaKTHYECKOTO XapakTepa OOYyJalolUHCS YYUTCS CTPOUTH
MaTeMaTUYECKUEe MOJAEIH pEeAlbHBIX J>KHU3HEHHBIX CUTyallud, MPOBOAUTH BBIUYMCICHUS M OICHUBATh
aJIeKBaTHOCTh MOJIy4YE€HHOT'O pe3yJIbTaTa.

OcobOeHHOCTh yueOHOro Kypca YIrIyOJIEHHOTO W3YYEHHsS] TE€OMETPHH COCTOMT B TOM, HYTO
o0yJarmMecss HE MPOCTO 3HAKOMSTCS C ONpeAeAEHHBIMU TIOHSITHSMHU, a YBEPEHHO OBJIAJICBAIOT WMH.
CymiecTByOIME TEMBI MPOrpaMMbl 0a30BOTO Kypca T€OMETPUH M3ydaroTcsl Ha Oojee riryOOKoM ypoBHE, a
oOyyaromecst MpHOOPETAIOT YMEHHUS, TIOMOTAIOIINE UM YBEPEHHO MPUMEHSITh CBOM 3HAHHS HE TOJHKO B
MaTeMaTHKe, HO U B CMEXKHBIX MpeIMeTax, Mpekae Bcero Gpusrke U HHPOPMATHKE, a TAKKE MOITH30BATHCS
MOJIYYCHHBIMH 3HAHUSMHU TTPH PEIICHUU MTPAKTUYECKHUX 3a/1a4.

CornacHo yyeOHOMY miany B 7—9 kiaccax u3ydaercs yriyOna€HHbIN yueOHbINH Kypc «I eoMmeTpusi»,
KOTOPBII BKJIIOYAET CIENYIOIME OCHOBHBIE pa3zenbl coaepxkanus: «Hauana reomerpuny, «TpeyroabHuKm»,
«OxpyxHOCTEY», «Uerbipéxyronpaukuy, «llogodue», «3aemMeHTs Tpuronomerpumy, «llimomann», a Takxke
«Metop koopauHat, «BekTopb», «IIpeodpazoBaHus MIOCKOCTHY.

Ha u3yuenue yaeOHoro kypca «I'eomerpusi» orBogutcs 306 yacos: B 7 kiacce — 102 gaca (3 gaca

B Henelmo), B 8 kimacce — 102 gaca (3 gaca B Hegenmo), B 9 xitacce — 102 gaca (3 gaca B Henelo).

COIEPKXAHUE OBYYEHUA
7 KJIACC
Havana reomerpun
Hcropuss BO3HMKHOBEHMS M DPa3BUTHS reoMmeTpud. HadvanbHble NOHATHS reomerpuu. Touka,
npsiMasi, OTpe30K, J1yd. [ToHsTHEe 00 akcnome, TeopeMe, 10Ka3aTelbCTBE, ONPEAEICHUN.
B3anMHOe pacrnoyiokeHHEe TO4eK Ha npsMoi. M3MmepeHue NiMHBI OTpE3Ka, PacCTOSHHE MEXIY

TOYKaMHU.



ITonyruiockocts U yron. Bunsl yrnos. M3MepeHue BenUYMH yIiioB. BepTukaibHble U CMEXHbIE
yriel. [lapanensHble U nepIeHIUKYJIIpHBIE IpsMbIe. PaccTosiHME OT TOUKH 10 IpsAMOM. buccekrpuca yria.

Jlomanas. Bunbl snomanbix. [InuHa somanod. MHoroyronsHuku. Ilepumerp MHOroyrojabHuka
IToHsATHE O BBITYKIIBIX U HEBBITYKJIBIX MHOI'OyT OJIbHUKAX.

ITepBuuHBIE TPEICTABIEHUS O PaBEHCTBE (DUTYD, UX PACIIONOKEHUHN, CAMMETPUH.

[Ipocreitmme noctpoenus. UHCTpyMEHTHI 17151 U3MEPEHUN U IOCTPOEHUH.

TpeyrojabHuku

Bunel TpeyroiabHHMKOB: OCTPOYIOJIbHBIE, IPSAMOYIOJbHBIE, TYIOYTOJbHBIE, pPaBHOOEIPEHHBIE,
pPaBHOCTOpOHHME. MennaHa, OMCCeKTPHCa U BBICOTA TPEYTOJIBHUKA.

PaBeHcTBO TpeyrosbHUKOB. IlepBblii M BTOpOMl INpPU3HAKKM PpPABEHCTBA TPEYTOJbHUKOB.
PaBHOOepeHHbIE TPEYroNbHUKH M WX cBoicTBa. [Ipu3Hak paBHOOenpeHHOro TpeyroipHuKa. Tperuit
IIPU3HAK PAaBEHCTBA TPEYT OJIbHUKOB.

CooTHOIIEHUs MEXIYy CTOPOHAMU U YIJlaMu TpeyrojbHHKa. HepaBeHCTBO TpeyrojbHHKA.
HepaBeHcTBO 0 111HE JTOMaHOM.

Cummetpuunble ¢urypel. OcHOBHBIE CBOMCTBa oceBOM cummerpuu. [Ipumepsl cumMmeTpuu B
OKpYXKaroIleM Mupe.

[TapannensHbie npsamble. CyMMa yIiIOB MHOIOYTI'OJIbHUKA

[TapannenbHOCTh IPSIMBIX, UCTOPUYECKUE CBENleHHs 0 mocTyinare EBkimaa u o ponu JloGaueBckoro
B OTKPBITMM HEEBKJIMAOBOM reomeTpuu. CBOWCTBAa M NpPU3HAKU MapasuleibHbIX HpsAMbIX. CymMMa yrioB
TpeyroibHUKa. BHemHue yriel TpeyrojpHHka. CymMma BHYTPEHHHMX YIJOB MHOIOYI'OJBHHKA M CymMMa
BHEIIHUX YI'JIOB BBITYKJIOTO MHOTOYTOJIbHUKA.

IIpsimoyroJibHbIE TPEYTrOJILHUKHT

[Ipn3Haku paBeHCTBA MPSIMOYTOJIBHBIX TPEYrOJbHUKOB. [lepnenaukynsp u HakiaoHHas. CBOICTBO
MEIUaHbl MPSIMOYTOJIbHOIO TPEYTrOJIbHUKA, IPOBENEHHON K IMNOTEeHY3€. [IpAMOYyronbHbIA TPEYroJbHUK C
yriioM B 30°.

OKpy:XHOCTH

[ToHsATHS OKPYKHOCTH U Kpyra. DJIEMEHTbl OKPYKHOCTU U Kpyra: LIEHTp, pajuyc, TuaMeTp, Xop/a,
UX CBOMcCTBAa. B3auMMHOE pacrnonokeHue OKpYKHOCTH M Ipsimoi. KacarenbHas u cekymas K OKPYKHOCTH.
Oxpyx’HOCTb, BricaHHas B yroi. IIpocreiinme nocTpoeHus ¢ IOMOLIBIO HUPKYJIS U JIMHEUKH.

I'eomeTpuueckne MecTa TOYEK

[TonsATHE O reomerpuyeckoM Mecte ToueK. IIpumepsl reoMeTpu4ecKuX MECT TOUYEK Ha MIIOCKOCTH.
buccekrpuca yriia u cepeiMHHBIN NEPIEHIUKYIISAP K OTPE3KY Kak reoMeTpuyeckue Mmecrta Touek. OnucanHas
OKPYKHOCTb TPEYIOJIbHHKA, €€ NEeHTP. MeTo reOMEeTpUYECKUX MECT TOYEK IIPU PELICHUN T€OMETPUYECKUX
3a1ad.

IocTpoeHusi ¢ MIOMOLIBIO HUPKYJIA H JIUHEHKH

Hcropuueckue cenenus. OO0OCHOBaHMS NPOCTEUIINX OCTPOEHUH, ITAlbl 3a/1a4l Ha MIOCTPOEHUS,

pelIcHKE 3a1a4 Ha TOCTPOSCHUE IUPKYJIEM U JINHEHKON.

8 KJIACC



YeTbIpEXyrojbHUKHU
[Tapannenorpamm, ero npu3Hakd U cBoicTBa. [IpsMoyroabHUK, pomMO, KBaapaT, UX MPU3HAKU U
cBoiictBa. Tpameuus. PaBHoOenpennas Tpamenusi, €€ cBoiicTBa M npusHaku. lIpsmoyronpHas Tpamenus.
CpenHss nMHMS TpanenyH.
CpenHss nuHus TpeyrojabHuKa. MeTon yiABOEeHUs MequaHbl TpeyroyipHuka. Teopema o nepecedyeHuun
MEIMaH TPEYTr OJbHUKA.
Teopema aneca, TeopemMa O MNPONOPIUOHAIBHBIX OTpe3kax. Teopema BapunboHa i
IIPOM3BOJIBHOTO YETHIPEXYTOJIbHUKA.
LleHTpanbHO-CUMMETPUIHBIE (PUTYPHI.
ITonooue
[Togobue TpeyronpHUKOB, Kod(hduiueHt moaodus. IlpusHaku mnomoOus TPEYroJbHUKOB.
[IpumeHeHue nogo0us Npu pelIeHud reOMETPUUECKUX U MIPAKTUYECKUX 3a/1ad.
ILnomans
ITonarue o momaau. CBoiicTBa miomanei reomerpuueckux ¢uryp. Ipocreiinme hopmyisl 1
IUIOINAAM TPEYTroJbHUKA, MapajuienorpaMma, pom6a u tpanenuu. Ilnomanu nogobusix ¢uryp. OTHOLIEHNE
IJIOMAZEH TPEYT OJIbHUKOB.
Teopema IIugaropa
Teopema [Tudaropa. [Ipumenenune Teopemsl [Tudaropa npu pemieHUU MPaKTUYSCKUX 3a]1a4.
DJIeMEeHTbI TPUTOHOMETPHUH
CuHyc, KOCHMHYC, TaHI€HC M KOTaHI'€HC OCTPOrO yIjla MNpsSMOYTOJbHOTO TPEYrOJbHUKA.
Tpuronomerpuueckue ¢pyHkiuu yrioB B 30°, 45°u 60°. IIponopruoHalibHbIE OTPE3KH B MPSIMOYTOJIbHOM
TPEYTOJIbHUKE.
Yriibl 1 4eThIPEXYT0JbLHUKH, CBS3aHHBIE C OKPYKHOCTbHIO
BnucanHble 1 HEHTpabHBIE YIJIbl, YTOJI MEXAY KacaTeIbHON U XOpA0iM. YTJbl MEXAY XOpAaMH U
CeKyIlMMHU. BrucaHHble M ONMCAHHBIE OKPY)KHOCTH TPEYTrOJbHMKA M YETBIPEXYrobHUKH. CBOMCTBA U
IIpU3HAKU BIIMCAHHOI'O YETHIpEXYroibHUKA. B3ammHoe pacrnosioxkeHue AByX OKpyxHocTell. Kacanue
okpyxHOcCTel. O01IMe KacaTelbHbIE K IBYM OKPYXHOCTSIM.
9 KUIIACC
Pemenue TpeyrojibHMKOB
Cunyc, kocuHyc, TaHreHc yrioB or 0°mo 180°. OCHOBHOE TPUIOHOMETPHUYECKOE TOKIECTBO.
@opmynbl npuBeAeHus. PemreHne TpeyroiapbHUKOB. Teopema KOCMHYCOB M TeOopeMa CUHYCOB. PemeHue
IIPAKTUYECKUX 3a7a4 C HCIOJb30BAHUEM TEOPEMBI KOCHMHYCOB M TEOpPEMbl CHUHYCOB. PemnieHue 3anadu
reoMEeTPUYECKON OMTUKH.
Tpuronomerpuueckue GopMyJibl 1UIsl MIOLIAAN TPEYTOJIbHHKA, apajuieJorpaMMa, poMoa, Tparenuu.
®opmyna ['epona. ®opMyiia MI01Ia M BBITYKIOrO YE€THIPEXYTOJIbHUKA.

ITogoOue TpeyrojibHNKOB



Xopasl U MOAOOHBIE TPEYTOJHHUKU B OKPY)KHOCTH. TeopeMa O MPOU3BENEHHUH OTPE3KOB XOPI,
TEOpPEMBl O IIPOM3BEIECHHM OTPE3KOB CEKYIIMX, TeoOpeMa O KBajapaTe KacarenbHoH. [IpuMmeneHue npu
pelieHny reomerpudeckux 3anad. Teopemsl Uessl 1 Menenas. [Iorarue o romoreTnu.

MeTtox KOOpAUHAT

VYpaBHeHHE TIpAMOH Ha IIJIOCKOCTH. YTJIOBOM KOAPGUIMEHT U CBOOOJHBIA YJIEH, WX
reomMeTpudeckuii  cMmpici. [lapamnenpHOCTh W MEPHEHAMKYJSIPHOCTh MPAMBIX  (4epe3  YIrJIoBOi
KO3 PHUIHEHT).

YpaBHeHUE OKpYKHOCTH. HaxoxkeHHne mepecedyeHuil OKpYKHOCTEH M NPSMBIX B KOOpAMHATAX.
dopmyna paccTOsSHUS OT TOYKM a0 npsmoi. Ilnomans mapannenorpamMmma B KOOpAMHATax, MOHATHE 00
OpPUEHTHUpOBaHHOM 1omaau. IIpumeHenne Meroga KOOpPAMHAT B  INPAKTUKO-OPUEHTHPOBAHHBIX
reOMETPUYECKUX 3aJ1auax.

BexkTopsl

Bextopsl Ha miockoctd. CrokeHHME M BBIYMTAHME BEKTOPOB — IMpaBWiIa TPEYrOjbHHUKA U
napajiejaorpaMma. YMHOKeHHE BekTopa Ha uuciio. KoopaunaTel BekTopa. CliokeHHE U BbIYMTaHUE
BEKTOPOB, YMHOXKEHHE BEKTOpa Ha YK CJI0 B KoopAuHaTax. [IpuMeHeHre BeKTOpoB B GU3UKE, IEHTP Macc.

[Tonsitne o 6asuce (Ha tuiockoctr). Pasznmoskenust BeKTOpoB 1o 0asucy. CkamsipHOE MPOU3BEIECHUE
BEKTOPOB, T'€OMETPUYECKUH CMBICI U BBbIpaXXEHHE B JEKAPTOBBIX KoopauHaTtax. JluctpuOyTHBHOCTH
CKaJsipHoro mnpousBefeHus. CkalnsipHOe MNpou3BEeAEHHE M MpoenupoBaHue. IIpumeHeHue ckaasipHOro
MPOU3BEJCHUS BEKTOPOB JJII HaXOXKJEHUS JIJIMH U YIrioB. PelleHne reoMerpuyeckux 3ajayd ¢ MOMOIIBIO
CKaJISIPHOT'O MPOU3BEICHHUS.

JJIMHA OKPYKHOCTH M IJIOIIAAb KPyra

IIpaBunbHbIe MHOroyroiabHUKU. JlimHa OKpyXHOCTH. ['pamycHas W paauaHHas Mepa yria,
BBIUMCIIEHHE JUIMH AYr OKpykHocTed. [lmomanp kpyra, cexkropa, cermeHTta. Mcropuueckue cBeaeHust 00
M3MEPEHNH JJIMHBI OKPYKHOCTHU M IUIOLIAH KPYyra.

JBHKeHU S IJIOCKOCTH

lenTpanbHas cummerpus. LleHTpanbHO-cummerpuuHble Gurypsl. IloBopor. OceBas cummerpus.
@urypsl, CHMMETPUYHBIE OTHOCUTEIIBHO HEKOTOPOM och. IlapaiuiensHblid nepeHoc.

[TonsiTue aBukeHUs U ero cBoiictBa. PaBenctBo ¢uryp. IlposBieHuss cuMMeTpuu B MpUPOIE,
KHUBOIHUCH, CKYJBITYype, apxuTekrype. Kommosunuu asuxenuil (mpocreiimme npumepsl). [Ipumenenue B

reOMCTPUUICCKUX 3aJavax.

IINTAHUPYEMBIE PE3YJIbTATHBI OCBOEHHUSA IIPOI'PAMMBI YYEBHOI'O KYPCA
«TEOMETPUSI» HA YIJYBJEHHOM YPOBHE OCHOBHOI'O OBIIETO OBPA3OBAHUS

JIMYHOCTHBIE PE3YJIBTATBI

JIM4YHOCTHBIE Pe3y/IbTAThl 0CBOCHUs NIPOrPAMMBbI [0 MATEMATHKE XaPaKTEPHU3YIOTCH B YaCTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUSA:



NpPOSIBIIGHUEM HMHTEpeca K MpOLUIOMY U HACTOALIEMY POCCHUICKON MaTeMAaTHKH, LIEHHOCTHBIM
OTHOLIEHHEM K JOCTHKEHHSIM POCCHUMCKMX MATEMATHKOB M POCCUMCKOW MAaTEMaTHYECKOM IIKOJBI, K
WCIOJIb30BAHUIO 3TUX JIOCTUKEHUHN B PYTUX HAYKaX U MPUKJIAJHBIX cepax;

2) rpaKIaHCKOT0 M IyXOBHO-HPaBCTBEHHOT0 BOCTIMTAHUS

TOTOBHOCTBIO K BBIMIOJIHEHUIO 005I3aHHOCTEN rpakJaHUHA U peasi3allii ero MpaB, MPeaCTaBICHUEM
0 MaTEMaTHYECKUX OCHOBaX (DYHKIIMOHMPOBAHUS PA3UYHBIX CTPYKTYD, SBJICHUU, MPOIEAYP TPAKIaHCKOTO
oOrmiecTBa (HampuMep, BHIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXKIEHUIO dTUYECKUX MPOOJIeM, CBA3aHHBIX C
MPAaKTUYECKUM TPUMEHEHHUEM JIOCTHKEHHI HayKd, OCO3HAHHMEM BaXXHOCTH MOPATbHO-3TUYECKUX
MIPUHIUIIOB B ACSTEIBHOCTU YUEHOT0;

3) TPyA0BOT0 BOCIIMTAHUS

YCTAaHOBKOM Ha AaKTUBHOE YYacCTHE B PEIICHHH TMPAKTHYECKUX 3a]ad MaTeMaTH4eCcKOn
HaIpaBJICHHOCTH, OCO3HAHUEM BXKHOCTU MAaTEMAaTHYECKOT0 0Opa30BaHMs HA MPOTSHKEHUU BCEH JKU3HU IS
yCrnemHon npodecCHoHanbHON NeITeTbHOCTH U PAa3BUTHEM HEOOXOIUMBIX YMEHHUH, 0CO3HAHHBIM BHIOOPOM
U TIOCTPOCHUEM HHJWBHIYaIbHOM TpaeKTOpuu 0O0pa30oBaHHUS M KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX
MHTEPECOB U OOILIECTBEHHBIX MOTPEOHOCTEI;

4) 3¢TeTHYeCKOr0 BOCITUTAHHUS:

CIOCOOHOCTBHIO K SMOIMOHATBHOMY M 3CTETUYECKOMY BOCHPHUATHIO MaTEeMAaTHUYECKUX OOBEKTOB,
3a/1a4, peueHui, paccyX1eH1i, yMEHUIO BUAETh MaTeMaTHUECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTEl HAYYHOTO MO3HAHHUS:

OpHEHTAIIMEH B JESTEIHPHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX MPEICTaBJICHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YEIIOBEKA, MPUPOJBI U OOIIECTBA, MTOHMMAHUEM MATEMAaTHYECKON HAyKH Kak
cepbl UeTOBEYECKOM NEATEIbHOCTH, JTAloB €€ pa3BUTUS W 3HAYUMOCTU IS Pa3BUTHS [HUBWIM3AILINU,
OBJIAJICHUEM SI3bIKOM MAaTEeMAaTHMKH W MAaTEMaTHYEeCKOM KYJIbTypoll Kak CpEACTBOM IIO3HAHUS MHDa,
OBJIaJICHUEM HAaBBIKAMH HCCIIEIOBATEILCKOMN JIEATEIHLHOCTH;

6) pusmyeckoro BoOCHUTAHUS, (OPMHPOBAHHMS KYJbTYPbl 3[A0POBbSI H 3SMOLHMOHAIBLHOIO
0J1aronoJIyyus:

TOTOBHOCTHIO TIPHUMEHSATH MaTEMaTHYECKUE 3HAHHS B HHTEpPEcax CBOEr0 3[0POBbS, BEICHUS
3I0pOBOr0 00pa3a KU3HH (3J0pOBOE MUTaHKUE, COATAHCUPOBAHHBIN PEXKHUM 3aHSATHH U OTABIXA, PETyJspHas
¢buznyeckas akTUBHOCTH), COPMUPOBAHHOCTHIO HaBbIKa peQIIeKCHH, TPU3HAHUEM CBOETO MpaBa Ha OUIHOKY
Y TaKOTO K€ IMpaBa APYroro 4eJI0BeKa;

7) 3K0JIOTHY€eCKOT0 BOCTIMTAHMSA:

OpHEHTallMel Ha IPUMEHEHNEe MaTeMaTHYeCKUX 3HAHHUM JJIsl pEelIeHHUs 3a/1au B 00J1aCTH COXPAaHHOCTH
OKpYyKarolleh cpefbl, INIAaHUPOBAHUSI TOCTYIIKOB M OI[EHKH X BO3MOXHBIX MOCIEACTBUM I OKpYXKarolen
CpeIbl, 0CO3HaHHEM TI00ATBFHOTO XapaKTepa YKOJIOTMIECKUX MPOOJIEM U TyTEH UX PEHICHHUS;

8) amanTanuM K M3MEHSIOIUMCS YCJIOBHSIM COIUATBbHOI M PUPOIHOI Cpe/bl:

FOTOBHOCTBIO K JIEUCTBHSIM B YCJIOBHMSIX HEONPEAEIEHHOCTH, TIOBBIIICHUIO YPOBHS CBOEH
KOMITETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO NeSITeIbHOCTh, B TOM YHUCJIE YMEHHME YUYUThCA Yy JAPYTHX JIIOJEH,

HpI/IO6peTaTB B COBMECTHOM ACATCIIbHOCTU HOBBIC 3HAHHW A, HABBIKW U KOMIICTCHIIUHA U3 OIIbITA APYTUX;



HEOOXOAMMOCTBIO B (POPMUPOBAHUH HOBBIX 3HAHHM, (HOPMYIMpPOBATh UJIEH, TOHATHUS, THIIOTE3bI 00
00BEKTaX M SIBJICHUAX, B TOM UYHCIIE paHEe HEU3BECTHBIX, OCO3HABATh JC(HUIIUTH COOCTBEHHBIX 3HAHHU U
KOMIIETEHTHOCTEM, MIIaHUPOBATh CBOE pa3BUTHUE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAIlMIO, BOCHPHHHMATH CTPECCOBYIO CHUTYallUI0 Kak
BBI30B, TPEOYIOIIMI KOHTPMEDP, KOPPEKTHPOBATh MPUHUMAEMbIC PELICHHUS U NEHCTBUS, (GOpMyIHpOBaTh U

OLCHHUBATH PUCKH U TOCIICACTBUA, q)OpMI/IpOBaTI) OIIBIT.

METANPEJIMETHBIE PE3YJIbTATDI

B pesynbraTe 0CBOGHHUS MPOrpaMMbl IO MaTEMaTHKE HAa YPOBHE OCHOBHOTO 00OIIEro o0pa3oBaHus y
obyuyatonierocsi OyayT chOpMHPOBAaHBI METANIPEIMETHBIE PE3YIbTAThl, XapaKTePU3YIOUIHECsS OBJaJIEHUEM
YHHUBEpPCAJbHBIMU MO3HABATEIbHBIMU JIEHCTBUSAMH, YHHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMHU JEHCTBUSIMH U

YHUBEPCAJIbHBIMU PErYJIATUBHBIMU JECHCTBUSIMM.

Ilo3HaBaTebHBbIC YHUBEPCAJIbHbIC YUeOHbIC 1eHCTBHSA
Ba3oBble joruyeckue AeicTBUA:

o BBISIBJISITH MU XapaKT€PU30BaTh CYLIECTBEHHbIE MPU3HAKH MAaTEMATHYECKUX OOBEKTOB,
MOHSTUH, OTHOIIEHUH MEXIY NOHATUAMHU, (HOPMYIMPOBATh ONpPENEICHUs MOHATHH, yCTaHABIMBAThH
CYLIECTBEHHbIII MpU3HAK KJACCHU(UKALMK, OCHOBAaHUS JUIsi OOOOIIEHHS M CpPaBHEHUS, KpUTEpUU
IIPOBOIMMOTO aHAJIN3A;

. BOCIIpUHUMAaTh, (OPMYIUPOBATh U MPeoOpa3oBbIBaTh CYXIACHUS: YTBEpAUTEIbHBIE U
OTpHLIaTEIbHbIE, €TUHUYHBIC, YACTHBIE U 00IIKE, YCIOBHEIE;

. BBIBIITH MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBA3M M IIPOTUBOpEYMsS B
(dakTax, NaHHBIX, HAOMIOACHUSIX U YTBEPXKACHUSAX, NpeajaraTb KpPUTEPUU [UJISI BBISABJICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUN;

. JeNaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, AE€AYKTHUBHBIX U WHIYKTUBHBIX
YMO3aKIIIOYE€HUH, YMO3AaKIIIOUEHUH 110 AaHAJIOTUH;

. pa3dbupaTh JOKa3aTeNbCTBA MaTEMaTUYECKMX YTBEp)KIAEHUN (IpsAMble U OT
IPOTUBHOI0), MIPOBOAUTH CAMOCTOSATENIHO JOKa3aTeIbCTBA MAaTEMAaTHUECKUX (DAKTOB, BHICTpaUBaTh
apryMeHTalul0, MPUBOAUTH IPUMEPbl U KOHTPIPUMEDPHI, NPUMEHATh METOJA MAaTEeMaTH4EeCKON
UHIYKIIMH, 0OOCHOBBIBaTh COOCTBEHHBIE PACCyKACHMUS,;

J BBIOMpATh CMoco0 pemieHuss y4eOHOW 3anauM (CpaBHHMBATh HECKOJIBKO BapHUAaHTOB
peleHus, BbIOMpaTh Hanboee MOAXOAAIUI C y4ETOM CaMOCTOSITENIbHO BbIJICIEHHBIX KPUTEPHEB).
Ba3oBbie uccienoBarebCKue AeiCTBUA:

. UCIOJIB30BaTh  BONPOCBI  KaK  HMCCIEAOBATEIbCKUNA  MHCTPYMEHT  IIO3HAHUA,
¢dbopMymupOBaTh  BOIMPOCH,  (QUKCUPYIOLIME MPOTUBOpEYHe, MpobJIeMy,  CaMOCTOSATEIbHO
yCTaHaBIMBaTh MCKOMOE M JaHHOe, (popMHUpOBAaTh TMIOTE3Y, apryMEHTHPOBATh CBOIO TMO3HIIHIO,

MHCHHE;



J IPOBOJIUTH 10 CAaMOCTOSITE/IbHO COCTABJICHHOMY IUIaHY SKCHEPUMEHT, MCCIIEA0BAHUE
II0 YCTaHOBJIEHUIO OCOOEHHOCTEH MaTeMaTH4YeCKOro OObBeKTa, 3aBHCHUMOCTEH OOBEKTOB MEXIY
co0oi;

. CaMOCTOATENILHO  (QOopMyIMpOBaTh O0OOIICHHMS W  BBIBOABI IO  pe3yibTaTam
MPOBEAEHHOIO  HAOJMIOAEHMs, HCCIEJOBaHUS, OKCIEPUMEHTa, OLIEHUBAaTh  JOCTOBEPHOCTD
MOJYYEHHBIX Pe3yIbTaTOB, BBIBOJOB U 0000IIEHUI];

. MPOTHO3UPOBATh  BO3MOXKHOE  pPa3BUTHE TMpolecca, a TakkKe  BbIIBUIATh
MIPETO0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ nngopmanueii:

J BBISIBJIATh HETOCTATOYHOCTh U M30BITOUHOCTh MHGOpPMAIUU, JAaHHBIX, HEOOXOAUMBIX
JUIs pelleHus 3a7auH;

J BbIOMpPATh, aHAJIN3UPOBATh, CUCTEMAaTU3UPOBATh U MHTEPIPETUPOBATH WH(OpMAIIHIO
Pa3IMYHBIX BUIOB U (POPM IpEACTaBICHUS;

. BbIOMpaTh (opMy mpeacTaBieHUs HHGOPMALUMU W WIUIIOCTPUPOBATH pellaeMble
3aJjauu CXeMaMHu, JuarpaMMaMu, HHOU rpauKoi 1 HX KOMOMHALUSAMY,

J OLIEHMBATh HAJA&KHOCTh MH(OpPMaLMU MO KPUTEPUSAM, MPEIJIOKEHHbIM HWIH

chOpMyITHMPOBAHHBIM CAMOCTOSITEIBHO.

KoMMyHHKAaTHBHBIE YHHBEpPCAJbHbIC Yy4eOHbIe 1eiiCTBHUS:

o BOCIIPHHUMATh M (DOPMYIHPOBATH CY)XKJICHHUS B COOTBETCTBHUHU C YCIOBHSIMU H IEIISIMH
00IeHH s, ICHO, TOUHO, TPAaMOTHO BBIPAXkaTh CBOIO TOYKY 3PEHHs B YCTHBIX M MMMCbMEHHBIX TEKCTaX,
JaBaTh MOSICHEHUS TI0 XO/1y PEIICHH 3a1a4i, KOMMEHTHPOBATh MOJy4EHHBIN pe3yIIbTarT;

. B X0l 00CYX/I€HHU 3a/1aBaTh BOIPOCHI 10 CYIIECTBY 00CYKAaeMON TEMBI, IPOOJIEMBI,
pemiaeMoii 3aaud, BBICKA3bIBAaTh WICH, HAIICJICHHBIC HAa IOMCK PEIICHUS, COMOCTABISATH CBOH
CY)KIEHHS C CYXICHUSMH JAPYTrUX YYaCTHHKOB JHajora, oOHapyXMBaTh pa3M4Me U CXOJCTBO
MO3ULINH, B KOPPEKTHOH opme (HOpMyITHpPOBATH PA3HOTIACHS, CBOM BO3PaKECHUS;

J MPEICTABIATD PE3YJIbTAThl PEIICHHs 3a7auH, SKCIIEPUMEHTA, U CCIEIOBAHUS, IPOEKTA,
CaMOCTOSITENIbHO BBIOMpaTh (pOopMaT BHICTYIJICHUSA C Yy4ETOM 3ajad Mpe3eHTAllMH U 0COOEHHOCTen
ayTUTOPHH;

J MOHUMATh M HCIONBH30BATh MPEHMYIIECTBA KOMAHIHOW WM MHAWBHIYaTIbHOU pabOTHI
IpU peIIeHHH Y4eOHBIX MaTEeMaTHYeCKHX 3a/ad, NMPUHUMATh LEJIb COBMECTHOW JEATEIHLHOCTH,
[UIAHUPOBATh OPTaHHU3AIMI0 COBMECTHOW pabOThHI, pacupenesisiTh BUABI PabOT, IOrOBAapUBATHCH,
00CyXIaTh Mpolecc U pe3yabTaT paboThl, 00001aTh MHEHHS HECKOJIBKUX JIFOACH;

. y4acTBOBATh B IPYIIOBBIX opMax paboThl (00CyKaeHHs, 0OMEH MHEHUH, «MO3TOBbBIE
IITYPMBI» U HHBIE); BBIOIHITH CBOIO 4acTh paOOTHI M KOOPAWHUPOBATH CBOM ACHCTBHS C JIPYTHMHU
YJICHAMU KOMaH/Ibl, OIICHUBATh KA4eCTBO pe3yJbTaTa M KAYeCTBO CBOETO BKJIaJa B OOIIUI pe3ybTaT

10 KPUTEPHSIM, CPOPMYITMPOBAHHBIM YUaCTHUKAMHU B3aUMOJICHCTBUSI.



PeryasiTuBHBIE YHHBepcalbHbIe y4eOHbIe 1eiicTBUS
Camoopranuzanus:

J BBIBJIATH MpPOOJIEMBbl [JJIs1 pPEIIeHHs] B JKU3HEHHBIX W Y4EOHBIX CHUTYyalMsX,
OPUEHTUPOBATHCA B PA3JIMUHBIX MO1XO0/1aX IPUHATHUS pelleHni (MHAMBUIyalbHOE, TPYIIIOBOE);

. CaMOCTOSITENIbHO COCTaBJISITh IJIaH, aJITOPUTM pEIIeHUs 3a4ayu (WM €ro 4acTb),
BBIOMpPATh CHOCOO pelieHust ¢ Y4ETOM HMMEIOIIUXCS PECYpcoB M COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ y4€TOM HOBOW MH(OPMALIUH.
CaMOKOHTPOJ1b, SMOIIMOHANbHbIN HHTEJJIEKT:

. BJIQJIETh CIIOCO0AMU CaMOIPOBEPKH, CAMOKOHTPOJIS IPOIlecca U pe3yibTaTa pelIeHUs
MaTeMaTHYECKOW 3a7aui, CAMOMOTHBALINU U pediexcun;

J IPEeABUAETh TPYAHOCTH, KOTOPbIE MOI'YT BO3HUKHYTh IPH PELIEHUU 33Ja4l, BHOCUTD
KOPPEKTUBBI B JEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATENHCTB, HAWJEHHBIX ONIMOOK, BBISBICHHBIX
TPYIAHOCTEM;

. OLIEHUBAaTh COOTBETCTBUE PE3YJIbTATA EATEIBHOCTU MOCTABIEHHOMN L€ U YCIOBUSIM,
OOBSICHSTh IPUUMHBI JOCTUKEHUS WM HEIOCTH)KEHMs eI, HaXOJUTh OIIMOKY, /aBaTh OLIEHKY
IPUOOPETEHHOMY OIIBITY;

. BbIpaXKaTb AMOLMU TNPU HM3YyYEHUH MaTEeMaTHUYECKUX OOBEKTOB M (PaKTOB, /aBaTh

3MOILIMOHAJIBHYIO OIIEHKY pelieHus 3aJa4yH.

IMPEAMETHBIE PE3YJIbTATDI
K xoHIly 00yueHus B 7 Ki1acce 00y4aroIUIICs MOIYyYUT CIEAYIOLE NPEMETHbIE PE3YIbTaThl:
PacriozHaBaTh M3y4CHHbIE T'€OMETPUUYECKHE (HUTYpHI, OMPEAETATh MX B3aMMHOE PACIOJIOKEHUE,
n300pakaTh reoMeTpudeckre (Urypbl, BBIMOIHATh YEPTEXKH MO YCIOBUIO 3a7aud. V3MepsaTh TUHEWHbIE U
YIJI0OBBIE BEJIMYMHBL. PelaTe 3a1aun Ha BBIYUCIIEHUE IJIMH OTPE3KOB U BEIMYUH YIJIOB.
Jlenate NPUKUAKY M OLICHKY JIMHEHHBIX M YIJIOBBIX BEJIMYHMH IPEAMETOB B PEAJBHOM KU3HH,
pa3MepoB IPUPOIHBIX 00BEKTOB. Pa3nnyaTh pazmMepsl 3TUX 00BEKTOB MO MOPSAAKY BEIUUHHBI.
CTpouTh 4epTeKH K F€OMETPUUECKUM 3aJa4aM.
ITonb30BaTbcs NpU3HAKaMM DPABEHCTBA TPEYrOJbHUKOB, HCIIOJIB30BATh IPU3HAKM M CBOWCTBA
paBHOOEIPEHHBIX TPEYTOJILHUKOB IIPU PEILIEHUH 3a]a4.
[IpoBOANTE JTOrHUECKHE PACCYKACHUS C HCIOJIb30BAHUEM I'€OMETPUUECKUX TEOPEM.
ITonb30BaTbes NMpU3HAKaMKM pPaBEHCTBA IPSIMOYTOJBbHBIX TPEYTOJbHUKOB, CBOMCTBOM MEAMAHBI,
IIPOBENEHHON K TUIIOTEHY3€ IIPAMOYTOJILHOIO TPEYTOJIBHUKA, B PEILIEHUU T€OMETPUYECKHUX 3a/1a4.
OmnpenensaTs NapaiieIbHOCTh MPSIMBIX C MOMOLIBIO YIJIOB, KOTOpbIe 00pa3yeT ¢ HUMH CeKyllas.
OnpenensaTe MapajuleIbHOCTh MPSAMBIX C MOMOIINBI PaBEHCTBA PACCTOSHHUM OT TOYEK OJHOW MPSAMOHM 110
TOYEK JPYroi MPsIMOM.

PemaTe 3aaun Ha Ki1eT4YaTOM Oymare.



[1poBOANTH BBHIYMUCICHHS U HAXOIUTh YUCIOBbIE U OyKBEHHbIC 3HAUCHUS YTJIOB B T€OMETPHUECKUX
3aJladax C MCIHOJIB30BAHUEM CYMMBI YIJIOB TpPEYTOJbHUKOB M MHOIOYTOJIBHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX NPH MEPECEUEHUH ABYX Mapalje/bHbIX MPSAMBIX ceKyllel. PemaTe npakTHueckue 3a1auu Ha
HaXO0XE€HUE YIJIOB.

Bnaners monsatuem reomerpuueckoro mecra touek (I'MT). Omnpenensatb OMCCEKTpUCY yIila H
CEepEIMHHBIN TEPHEeHIUKYIAp K OTpPEe3Ky KaK reoMeTpuueckue mecta Todek. [losib30BaThCsi MOHATHEM
reomeTrpudeckoro mecta Touek (I'MT) mpu nokazarenbcTBe T€OMETPUUYECKUX YTBEPKACHUHM U MPH pelieHuN
3a/ad.

®opMyIMpPOBaTh ONpPEAENEHHUS OKPYKHOCTH U Kpyra, XOpAbl U IHaMeTpa OKPYKHOCTU, YBEPEHHO
BJIAZIETh UX CBOMCTBAMM. YMETh JIOKA3bIBaTh U MPUMEHITh 3TU CBOMCTBA MPH PELIECHUH 3a/1a4.

Bnaners moHsATHEM ONMCAaHHOM OKOJO TPEYrOJIbHUKA OKPYKHOCTH, YMETh HaXOAWTh €€ LEHTP.
Jloka3bIBaTh U MCHOJIb30BaTh (PAKTHI O TOM, UTO OMCCEKTPUCHI YIJIOB TPEYrOJbHUKA I1EPECEKAIOTCs B OJHOMN
TOYKE, U O TOM, YTO CEpPEIUHHBbIE MEPHEHIUKYISPbl K CTOPOHAM TPEYIrOoJbHHMKA IEPECEKaIOTCs B OJHOM
TOUKE.

Bnaners noHsTueM KacaTelbHOM K OKPY>KHOCTH, IOJIb30BATHCS TEOPEMOM O MEPHEHIUKYISIPHOCTH
KacaTeJIbHOM U paauyca, IPOBEAEHHOIO K TOYKE KacaHus. JlOKa3bIBaTh PAaBEHCTBO OTPE3KOB KacaTEIbHBIX
K OKPYXHOCTH, IPOBEIEHHBIX U3 OJHOM TOUKH, U IPUMEHATDH 3TO B PEIICHUU T'€OMETPUUECKUX 3a/1a4.

Jloka3plBaTh M MNPUMEHATh MPOCTEHIINE TE€OMETPUYECKME HEpPAaBEHCTBA, I[OHUMATh MX
MPaKTAUYECKUI CMBICII.

HpOBOI[I/ITI) OCHOBHBIC TCOMETPHUYCCKUEC ITOCTPOCHUA C TIOMOIIBIO MUPKYJIA U JIMHEHKH.

K konIty o0y4yenus B 8 kiacce 00yJaronuiics MOJIYYIHT CIEAYIOIINE TPEIMETHBIC Pe3yIbTAThI:

Pacnio3HaBaTh OCHOBHBIE BUJIBI YETHIPEXYTOILHUKOB, UX AJIEMEHTHI, TOJH30BATHCS UX CBOHCTBAMU
MPH PEIICHHH TEeOMETPUYECCKMX 3aaad. PazimyaTh NMpPU3HAKKM W CBOMCTBA MapajuieiorpaMma, pomba u
MPSAMOYT OJIbHUKA, JIOKA3bIBATh X U YBEPEHHO MPUMEHSTh IIPH PEIICHUU T€OMETPHYCCKUX 3a1a4.

Hcrnonb30BaTh CBOMCTBA TOYKM MEPECCUSHHs] MEIMAH TPEYTrOoJbHHKA (IIEHTpa Macc) B PEIICHUU
3a7ad4.

Bnaners moHsTHEM CpelHEW JMHUW TPEYrojibHUKA W TpPAmeluH, NMPUMEHATh UX CBOWCTBA IPH
pEIICHHH TeoMEeTpUYEeCKUX 3aznad. Mcmosip3oBath Teopemy Daneca u TeopemMy O IMPONOPIHOHATBHBIX
OTpe3Kax, MPUMEHSTh UX JUJIS PeIICHUS MPAKTUICCKUX 3a]1ad.

Pacno3HaBaTh 1EHTPaJIbHO-CHMMETPUYHBIC (UTYPHl U HCIIOJIH30BaTh WX CBOMCTBA MPU PEHICHHU
3a7a4.

Brnanetp mOHATHSAMH TOM00US TPEYTOJBHHUKOB, KO3 (UIIMEHTa MOM00Us, COOTBETCTBEHHBIX
AJIEMEHTOB MOAOOHBIX TPEYTrOJIbHUKOB. VIMETh mpeacTaBiaeHne 0 mpeoOpa3oBaHUU MOJ00US U O TIOJJOOHBIX
¢urypax. Ilonb30BaThcs MpU3HAKAMH TOJO0US TPEYrOJHLHUKOB IMPH PEIICHUH T'C€OMETPHYECKHUX 3ajad.
Jloka3plBaTh W TPHUMEHATH OTHOIICHHS IIPOMOPIMOHATBHOCTH B TPSIMOYTOJNBHBIX TPEYrOJbHUKAX.

[TpumensTh NO00HE B IPAKTUIECKUX 33a4ax.



BriBomuTh ¥ ucCmonb30BaTh  mpocTeimme  GopMynbl  JUid  IUIOMIAAM  TPEYroJbHUKA,
napajejorpamma, pom0a U Tpanenuu. Beauciate (pa3inyHbIME CIIocO0aMu) IJIOMAAs TPEYTOJIbHUKA U
IJIOMIA MHOTOYTOJBHBIX (uUryp (Monb3ysch, TA€ HEOOXOIMMO, KalbKyJIsATOpPOM). 3HATh OTHOIIECHUE
wionaaeil moJoOHbIX (GUTYp W MPUMEHATh MPH pelleHuH 3anad. [[puMeHsTh MONydYeHHbIE YMEHUS B
MPaKTUYECKUX 3a7adax.

[Tonp3oBaThes Teopemoii [udaropa s penieHus TEOMETPUY €CKUX U MPaKTHYeCKuX 3aaa4. CTpOUTh
MaTeMaTUYECKYI0 MOJENIb B TPAKTUYECKUX 3aJladyax, CaMOCTOSITENbHO JelaTh 4YepTéX W HaXOIUTh
COOTBETCTBYIOIINE JJIMHBI.

Brnaners moHATHEM BNMCAHHOTO U ILIEHTPAJIBHOTO YIJa, yrila MEXIy KacaTellbHOM U XOpIoi,
OMHMCAaHHOW W BIUCAHHON OKPYXHOCTU TPEYTrOJIbHUKA M YETHIPEXYTOJbHUKA, IPUMEHATh UX CBOMCTBA MpHU
peleHuy 3a1au.

[IpuMeHsTh TIOMy4YEHHBIE 3HAHUS HAa MPAKTUKE — CTPOMTh MAaTeMaTHUYECKHME MOAESIH Ui 3a/aad
peanbHOM KU3HHU U MPOBOJUTH COOTBETCTBYIOIINE BHIUUCICHUS C IPUMEHEHUEM MTOJ00USI U TPUTOHOMETPU U

(monbB3ysich, TI€ HEOOXOAMMO, KATbKYJIITOPOM).

K xonny obyuenust B 9 kjacce o0y4aroniuiicss HOIyIUT CICAYIOUINE MTPEIMETHBIE PE3yJIbTAThI:
3HaTh TPUTOHOMETPUUECKHE PYHKIIMH OCTPBIX YIJIOB, YMETh HAXOJIUTh C UX IIOMOIIBIO PA3JINUHbIE
3JIEMEHTHl MPSMOYTOJIBHOTO TPEYrojbHHUKA («pelIeHHe HPSMOYTOJBHBIX TPEYroJbHUKOB»). Haxomuts (c
MOMOIIBIO KAJIBKYJIATOPA) JJIMHBI M YTJIbI 1711 HETAOJIMYHBIX 3HAYCHUH.

[Tonb3oBaTbes GopMyslaMu MPHUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM TOXKIECTBOM ISt
HAX0XKJIEHUSI COOTHOLIECHUHM MEX1y TPUTOHOMETPHUYECKUMH BETUUMHAMH.

Jloka3pIBaTh TEOPEMY CHHYCOB U TEOPEMY KOCHHYCOB, IPUMEHSATh UX JJIs1 HAXOXKIECHUS Pa3IMYHbIX
3JIEMEHTOB TPEYTOJIbHUKA («PEIIEHUE TPEYTOIbHUKOBY), IPU PELIEHNU FeOMeTpUUecKuX 3a1ad. [IpumensTs
MOJTyYeHHbIE 3HAHUS NIPU PElIEHUH MPAKTUYECKUX 3a/1a4.

IIpuMeHATh TPUTOHOMETPUIO B 33JayaX HA HAXOXKJIEHHE IUIOUIaad, BBIBOAUTH U BIAJETh
TPUTOHOMETPUUYECKUMHU (HOpMyIaMM Ul IUIOLAAM TPEYroJibHUKa, NapajjiesorpaMma, pomOa, Tpareuuy,
BBIBOJIUTH U IPUMEHATH popmyiy ['epoHa u popMyity s MIIOIAAN BBITYKJIOIO YETIPEXYT OJIbHUKA.

Hmets npencTaBiieHHe 0 TOMOTETHH, IPUMEHSTh B IPAKTUUYECKUX CUTYaIUsX.

Hcnonb3oBath TeopeMbl UeBbl 1 MeHenas mpu perieHuy 3a1a4.

Hcnonp30BaTh TEOpeMbl 0 BIUMCAHHBIX yrilaX, yriax MEXIy XopAaMH (CEKyIIMMHU) U YIJIe MEXIy
KacaTeJIbHOM M XOpAOM HpU pEelIeHHH IeoOMeTpUYecKuX 3aaad. Jloka3plBaTh U MPUMEHSATH TEOPEMBI O
IIPOU3BEIEHUH OTPE3KOB XOPJ, O IPOU3BEIECHUH OTPE3KOB CEKYIIHMX, O KBaJApaTe KacaTeJIbHOM.

BnaneTs MoHsATHEM KOOpPAMHAT HA IUIOCKOCTH, pabOTaTh ¢ ypaBHEHUEM INPSAMOIl Ha IMJIOCKOCTH.
Brnanets nonsTusMH yrioBoro ko3dguurenta u cB0OOOIHOr0 4jieHa, TOHUMATh UX T€OMETPUUYECKUIN CMBICIT
U CBSI3b YIJIOBOTO Ko3(duIMeHTa ¢ BO3pacTaHMEM W YOBbIBaHMEM JMHEWHOM (yHKIMU. YMETh pemaTh
METOJIOM KOOpAMHAT 3aJauM, CBSA3aHHBIE C MApaUIEIbHOCTBIO M IEPHEHIUKYISPHOCTBIO MPIMBIX,

NEPECCYCHUECM NPSAMBIX, HAXOKACHUCM TOUCK MMCPECCUCHU .



BeiBomuTh M BIAJETh YPAaBHEHMEM OKpYKHOCTHU. Mcnosip30BaTh METOX KOOpAWHAT IS
HaXOXJIEHUS TMEepeceueHUi OKPY)KHOCTeH U mpsMbiX. Braners ¢opMmynamu paccTOsiHUST OT TOYKH [0
NpsIMOM, MJIOLIAAM MapajuleJorpaMMa B KOOpAUMHATaX, UMETh IOHATHE OO0 OpPUEHTHUPOBAHHOW IJIOIIA[H.
ITonp30BaTbCs METONOM KOOPAMHAT HA IUIOCKOCTH, NPUMEHATh €r0 IPU PELIEHUH T€OMETPUYECKUX U
IIPaKTUYECKUX 3anad. IIpuMeHsATh MeTon KOOpAMHAT B IPAKTHKO-OPUEHTHPOBAHHBIX TE€OMETPUYECKUX
3a1ayax.

Bnaners monsTHEM BEKTOpa. YMEThb CKJIQJbIBaTh M BBIUUTATh BEKTOPHI, YMHOXAaTh Ha YMCIIO,
BJIAJICTh IIPABUJIAMM TPEYrOJbHHMKA W Iapajuieorpamma. BiageTs NpakTHYECKMMHM HWHTEpIpETalusIMU
BEKTOPOB. YBEPEHHO I0JIb30BATHCSI KOOPAUHATAMU BEKTOpa. BiiageTs cia0KeHneM U BBIMUTAaHUEM BEKTOPOB,
YMHOKEHHEM BEKTOpa Ha YHCJIO B KOOPAUHATAX.

HNwmers mnpenacrtaBieHue o Oasuce (Ha IUIockocTH). PacknanpiBaTh BEKTOpbl 1O 0Oasucy.
PackianpiBaTh BEKTOPBI CHJ C IIOMOIIBIO IPOEHUPOBAHUS M TPUTOHOMETPUYECKHX COOTHOILIEHUM.
[IpuMeHATh nOJIydeHHbIE 3HAHUS B IPOCTEHIINX PU3NUECKUX 3aJadax.

BrageTs NOHATHEM CKaJISIPHOTO IPOU3BEAECHUS BEKTOPOB, IOHUMATh €0 T€OMETPUYECKUI CMBICT U
YBEPEHHO IIOJb30BAThCA €ro BBIPAKEHHMEM B JEKapTOBBIX KOOPAMHATAaX. 3HATh AUCTPUOYTUBHOCTh
CKaJIIPHOIO IPOM3BENCHUS M €ro CBA3b C IpoenupoBaHueM. lIpuUMEHATH CKalsIpHOE IIPOU3BEINCHHE
BEKTOPOB JJIs1 HaXOXKIEHUs [UIMH M yIJIOB. PemaTte reomerpuueckue 3aladd C IMOMOILBIO CKAJISAPHOTO
npousBeneHus. Vcnonb3oBaTh CKalspHOE NPOMU3BEIEHHE BEKTOPOB B aireOpandeckux M (puzndeckux
3ajayax.

Bnanerp NOHATHAMH TPaBHWIBHONO MHOIOYTOJIBHUKA, JJIMHBI OKPYXXHOCTH, JJIMHBI JyTH
OKPYKHOCTH U paJMaHHOM MEpBI yria, BBIYUCIATh IUIOMAAb Kpyra U ero yacreil. [lonnmaTs cMmbIc yncna .
[TpuMeHsATh MOTydyeHHBbIE YMEHUS MPU PEIICHUH MPAKTUYECKUX 3a7ad. 3HaTh UCTOPUUYECKHE CBEJCHUS 00
U3MEPEHUH JJIMHBI OKPYKHOCTH M IUIOLIAH KPYra.

HMmets mpencTtaBieHue o MpeoOpa3oBaHMM IJIOCKOCTH, O JBIKEHHSIX. Haxoauth ocu, HEHTpPHI
CUMMeTpUHU (GUryp, HEHTPbl OBOPOTA, HAXOAUTh KOMIIO3ULIUHU MpocTeHInux npeodpasoBanuil. [IpuMeHsaTh
JBHKEHUS IJIOCKOCTH IIPU PEIIEHUHU F'€OMETPUYECKUX 3a1a4.

[IpuMeHATh NOMy4EHHBbIE 3HAHMS HAa IPAKTUKE — CTPOMTh MATEMAaTHUYECKHME MOZAECIM U 3a1ad
peanbHOM JKM3HM U TPOBOJUTH COOTBETCTBYIOIIME BBIUMCIEHUS C TNPUMEHEHHEM Moaoous u

TPUTOHOMETPUUYECKUX PYHKIHH (TIOJB3YSCh, T1e HEOOX0IUMO, KAJIBKYIISTOPOM).

TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
HaumenoBanue pasznenos KomnuectBo DOnekTpoHHbIE (LU POBEIE)
Y TE€M MPOrpaMMBbl 4acoB 00pa3oBaTeIbHBIE PECYPCHI
/o Kontp

C€ro OJIBHBIC

paboThI




Hauana T€OMETPHH. bubmmoTteka HOK
[Mpocreiimme  reomeTpuueckue | 8 https://m.edsoo.ru/7f415e2e
buryppl ©W KX  CBOWCTBa. PO1II https://resh.edu.ru/
N3mepeHue TEOMETPHYCCKIX 1C: Ypoxk. Pexxum
BCIIMYUH nocryna: https://urok.1c.ru/

TpeyronbHUKH bubmoreka HOK

9 https://m.edsoo.ru/7f415e2e
POIII https://resh.edu.ru/
1C: Ypoxk. Pexum
nocrymna: https://urok.1c.ru/

[TapannensHocts. Cymma bubmmoreka HOK
YTJIOB MHOT OYT OJIbHUKA 5 https://m.edsoo.ru/7f415e2e

POIII https://resh.edu.ru/
1C: Ypok. Pexxum
noctyma: https://urok.1c.ru/

[IpsimoyronbHbIE bubnuoreka HOK
TPEyroJbHUKH https://m.edsoo.ru/7f415e2e

POIII https://resh.edu.ru/
1C: Vpok. Pexxum
nocryma: https://urok.1c.ru/

I'eomerpuueckue bubmmoreka HOK
HEPaBCHCTBA https://m.edsoo.ru/7f415e2e

POIII https://resh.edu.ru/
1C: Ypoxk. Pexxum
noctyma: https://urok.1c.ru/

OKpy>KHOCTb. bubmmoreka HOK
'eomerpuueckue wmecta TO4YEK. | 8 https://m.edsoo.ru/7f415e2e
IToctpoenus c [IOMOLLBIO PDOIII https://resh.edu.ru/
LHUPKYJIS U JTMHEHKH 1C: Ypok. Pexum

nocryna: https://urok.1c.ru/

[ToBTOpEHUEe, 0000IICHNUE, bubimoreka LHOK
CHCTeMaTH3aIsI 3HAHUH 0 https://m.edsoo.ru/7f415e2e

1C: Ypoxk. Pexxum
noctyma: https://urok.1c.ru/
OBUIEE KOJIMYECTBO
YACOB 110 TIPOT'PAMME 02



https://m.edsoo.ru/7f415e2e
https://resh.edu.ru/
https://dzen.ru/away?to=https%3A%2F%2Furok.1c.ru%2F
https://m.edsoo.ru/7f415e2e
https://resh.edu.ru/
https://dzen.ru/away?to=https%3A%2F%2Furok.1c.ru%2F
https://m.edsoo.ru/7f415e2e
https://resh.edu.ru/
https://dzen.ru/away?to=https%3A%2F%2Furok.1c.ru%2F
https://m.edsoo.ru/7f415e2e
https://resh.edu.ru/
https://dzen.ru/away?to=https%3A%2F%2Furok.1c.ru%2F
https://m.edsoo.ru/7f415e2e
https://resh.edu.ru/
https://dzen.ru/away?to=https%3A%2F%2Furok.1c.ru%2F
https://m.edsoo.ru/7f415e2e
https://resh.edu.ru/
https://dzen.ru/away?to=https%3A%2F%2Furok.1c.ru%2F
https://m.edsoo.ru/7f415e2e
https://dzen.ru/away?to=https%3A%2F%2Furok.1c.ru%2F

8 KJIACC

n/a

HaumenoBanue pasznenos

1 TEM NPOrpPaMMBbl

qacoB

KomnuectBo

CE€ro

KonTp
OJIbHBIE

paboTsI

OnexTpoHHbIe (LU(POBLIE)

0o0pa3oBaTeIbHbIE PECYPChI

YeTIpE€XyT OJIBHUKH

1

bubGmmoreka
https://m.edsoo.ru/7f417e18

POUI https://resh.edu.ru/

1C: Ypoxk.

noctymna: https://urok.1c.ru/

LIOK

Pexum

Tlnomane

bubnmoreka
https://m.edsoo.ru/7f417e18

POIII https://resh.edu.ru/

1C: Ypox.

HOK

Pexum

nocryna: https://urok.1c.ru/

TTomoOue

bubnmunotexa
https://m.edsoo.ru/7f417e18

POUI https://resh.edu.ru/

1C: Ypoxk.

nocrymna: https://urok.1c.ru/

LIOK

Pexum

Teopema I[ludaropa u

Havajla TODUrOHOMETPUH

bubmuoreka LHOK
https://m.edsoo.ru/7f417e18
POIII https://resh.edu.ru/
1C: VYpok.

noctymna: https://urok.1c.ru/

Pexum

Vel u
YETBIPEXYTOJIbHUKH, CBS3aHHBIE C

OKPY>KHOCTBIO

bubimoreka
https://m.edsoo.ru/7f417e18

POIII https://resh.edu.ru/

1C: Vpox.

nocryna: https://urok.1c.ru/

LIOK

Pexum

[ToBTOpenue, obobIIEeHUE,

CUCTEMATHU3aluA 3HaAHUH

bubmuoreka LHOK

https://m.edsoo.ru/7f417e18



https://m.edsoo.ru/7f417e18
https://resh.edu.ru/
https://dzen.ru/away?to=https%3A%2F%2Furok.1c.ru%2F
https://m.edsoo.ru/7f417e18
https://resh.edu.ru/
https://dzen.ru/away?to=https%3A%2F%2Furok.1c.ru%2F
https://m.edsoo.ru/7f417e18
https://resh.edu.ru/
https://dzen.ru/away?to=https%3A%2F%2Furok.1c.ru%2F
https://m.edsoo.ru/7f417e18
https://resh.edu.ru/
https://dzen.ru/away?to=https%3A%2F%2Furok.1c.ru%2F
https://m.edsoo.ru/7f417e18
https://resh.edu.ru/
https://dzen.ru/away?to=https%3A%2F%2Furok.1c.ru%2F
https://m.edsoo.ru/7f417e18

1C: VYpok.

noctymna: https://urok.1c.ru/

Pexum

OBIIEE KOJIMYECTBO

YACOB 110 ITPOTPAMME

02

9 KJIACC

/o

HaumeHnoBanue pasznenoB

1 TEM NPOrpPaMMBbl

KomnuectBo

qacoB

KonTtp
Cero | OJbHBIE

paboThI

DOnexTpoHHbIe (IIU(DPOBEIE)

0o0pa3oBaTeIbHbIE PECYPChI

Pemenue TpeyroibHUKOB

1

bubnmoreka
https://m.edsoo.ru/7f41al2c

POIII https://resh.edu.ru/

1C: Ypok.

noctyma: https://urok.1c.ru/

[HOK

Pexum

[TomoOue TpeyroJbHUKOB

bubnmoreka
https://m.edsoo.ru/7f41al2c

PO https://resh.edu.ru/

1C: Vpok.

nocryna: https://urok.1c.ru/

MOK

Pexum

Meron koopauHaT

bubmuoreka LHOK
https://m.edsoo.ru/7f41al2c
POII https://resh.edu.ru/

1C: Ypoxk.

Pexum

noctyma: https://urok.1c.ru/

BexTopsl

Bbubnunorexa IHOK
https://m.edsoo.ru/7f41al2c
POIII https://resh.edu.ru/
1C: Ypoxk.

nocryna: https://urok.1c.ru/

Pexum

JlniHa  OKpY’KHOCTH U

II0MIA(b KpyTa

bubnmoreka LHOK
https://m.edsoo.ru/7f41al2c
POII https://resh.edu.ru/

1C: Ypoxk.

Pexum

noctyma: https://urok.1c.ru/



https://dzen.ru/away?to=https%3A%2F%2Furok.1c.ru%2F
https://m.edsoo.ru/7f41a12c
https://resh.edu.ru/
https://dzen.ru/away?to=https%3A%2F%2Furok.1c.ru%2F
https://m.edsoo.ru/7f41a12c
https://resh.edu.ru/
https://dzen.ru/away?to=https%3A%2F%2Furok.1c.ru%2F
https://m.edsoo.ru/7f41a12c
https://resh.edu.ru/
https://dzen.ru/away?to=https%3A%2F%2Furok.1c.ru%2F
https://m.edsoo.ru/7f41a12c
https://resh.edu.ru/
https://dzen.ru/away?to=https%3A%2F%2Furok.1c.ru%2F
https://m.edsoo.ru/7f41a12c
https://resh.edu.ru/
https://dzen.ru/away?to=https%3A%2F%2Furok.1c.ru%2F

JBM>KEeHUS MIIOCKOCTH

bubnunorexa 1HOK

0 https://m.edsoo.ru/7f41al2c
POII https://resh.edu.ru/
1C: Ypoxk. Pexxum
nocryna: https://urok.1c.ru/
[ToBTOpEHUE, 000OIICHNE, bubnmoreka HOK
CHCTEMaTH3aIsI 3HAHUH 2 https://m.edsoo.ru/7f41lal2c
1C: Ypoxk. Pexum
noctyma: https://urok.1c.ru/
OBUIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME 02



https://m.edsoo.ru/7f41a12c
https://resh.edu.ru/
https://dzen.ru/away?to=https%3A%2F%2Furok.1c.ru%2F
https://m.edsoo.ru/7f41a12c
https://dzen.ru/away?to=https%3A%2F%2Furok.1c.ru%2F
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