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INOACHUTEJIbHAS 3AIINCKA

I'eoMeTpus Kak OAWH W3 OCHOBHBIX Pa3/IelIOB IIKOJIBLHON MaTeMaTUKH, MMEIOIINI CBOCH I1eJIbI0 00ECTIEUNTh N3YUYCHUE CBOMCTB U Pa3MepoB
¢buryp, ux OTHOIIEHHH U B3aMMHOE PACIIOJIOKEHHE, ONMHMPACTCA Ha JOTMYECKYIO, JT0Ka3aTeJIbHYIO JIMHUIO. L[eHHOCTh M3y4eHHs TeOMEeTpHH Ha
YpOBHE OCHOBHOTO 00IIero o0pa30BaHUs 3aKIIIOUAETCS B TOM, YTO OOYYAIOLIUICS YYUTCS IMPOBOAMUTH JOKa3aTelIbHbIE PacCyKJIEHUs, CTPOUTH
JIOTUYECKHE YMO3aKJIIOUEHHUs], JOKA3blBATh MCTUHHBIE YTBEP)KICHUS W CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IMPOBOJUTH PACCYXKACHHUS «OT
MPOTHBHOTO», OTJIMYATh CBOMCTBA OT MPHU3HAKOB, (hopMynupoBaTh oOpaTHbIe yTBepkaeHHs. Ocoboe 3HaYeHne qoKa3aTeabHast JINHUS UMEET JUIs
yrIIyOIE€HHOTO U3yYeHHUS MAaTEMaTHKH.

Lenpro M3yyeHUss TEOMETPUN SIBIISIETCA HCIIOJIb30BAaHUE €€ KaK MHCTPYMEHTA IMPU PELIEHUU KaK MATEeMATHYECKUX, TaK U MPAKTUYECKUX
3aJla4y, BCTPEYAIOIIMXCS B peanbHOU ku3HH. OOy4arouuiicsi TOJDKEH HAYyYUThCS ONPEAeNsTh T€OMETPUUYECKYI0 (UTYpY, OMHCHIBATH CIOBaMU
4epTEX WIM PUCYHOK, HAWTH IJIOLIAJb 3€MEJIbHOIO y4acTKa, pacCUMUTHIBATh HEOOXOJIMMYIO JUIMHY ONTOBOJOKOHHOIO Kabens uiau Tpedyemble
pa3Mepsl rapaxa JUisi aBTOMOOMJIS. DTOMY COOTBETCTBYET BTOpasi, BBIUYMCIWTEIbHAs JIMHUS B U3ydyeHuUu reomerpuu. llpu pemenun 3agau
MPAKTUYECKOT0 XapaKkTepa 00ydarouiics yYuTcs CTPOUTh MaTeMaTHUECKHEe MOJIETN peallbHbIX )KU3HEHHBIX CUTYalMi, IPOBOJUTH BHIUMCIICHUS U
OLICHMBATH aJIEKBaTHOCTH MTOJIyYEHHOT'O PE3YibTaTa.

Oco6eHHOCTh Y4eOHOro Kypca YriIyOJEHHOTO H3Yy4eHHUs T€OMETPHUM COCTOMT B TOM, YTO OOydaroluecs He HpPOCTO 3HAKOMSTCS C
oTpeeIEHHBIMU MTOHATHSIMH, a YBEPEHHO OBJIaAeBatoT UMHU. CyIIECTBYIOIINE TEMBI POrpaMMbl 0a30BOr0 Kypca Fr€OMETPUH U3ydaroTcs Ha Oosee
riy0OKOM ypOBHE, a 00ydaroIuecs MpruoOpeTaoT yMEHHsI, TIOMOTAIONINEe UM YBEPEHHO ITPUMEHSTh CBOM 3HAaHUS HE TOJBKO B MaTeMaTHUKE, HO U B
CMEXHBIX IpeaMeTax, Mpexie Bcero pu3nke U MH(POpMaTHKE, a TaKKe MOJIb30BAaThCS MOIYYSHHBIMU 3HAHUSMHU IMPHU PEHICHUU MPAKTUYECKUX
3az1ad.

Cormacio yueOHOMY IUIaHy B 7—9 Kjaccax M3ydaeTcs YIIIyOJE€HHBIM ydeOHBIH Kypc «l'eoMeTpus», KOTOPBIM BKIIOYAET CIICIYIOITHE
OCHOBHBIC pazjenbl coaepxkanus: «Hadama reomerpun», «TpeyronbHHKN», «OKPYKHOCTh», «HeThlpéxyrompHukn», «Ilomoduey, «Im1eMeHTHI
TpUroHomeTpumny, «llnomanuy, a Takxke «Metos KoopanHaT», «BexTops», «IIpeobpazoBaHMs MIIOCKOCTH.

Ha uzyuenue yueGHOro Kypca «I'eomerpus» otBoautcs 306 yacos: B 7 kinacce — 102 yaca (3 vaca B Heneno), B 8 kiacce — 102 vaca (3 yaca

B Heneno), B 9 kimacce — 102 gaca (3 gaca B Heneto).



COJEP)KAHUE OBYYEHUA
7 KJIACC

Hayana reomerpun

Hctopus BO3HMKHOBEHUS U pa3BUTUA reomeTpud. HavanpHble moHATHS reomeTpuu. Touka, mpsmasi, oTpe3ok, jayd. [Tonarue o6 akcuome,
TeopeMe, 10Ka3aTeIbCTBE, ONIPEICICHUN.

B3anMHOe pacnonokeHue ToYeK Ha IpsMou. M3Mepenne JUIMHBI OTPE3Ka, PACCTOSHHUE MEXKY TOUYKAMM.

[TonynnockocTs U yroiy. Bunsl yrinos. M3mMepenne BennuuH yrioB. BepTukanbHbIe U CMEXHBIE YIUIbL. [lapanienbHble U eprneHIuKyIsipHbIe
npsimble. PacctosiHue ot Touku 10 npsiMoi. buccekrpuca yria.

Jlomanas. Bunsl nomaneix. /[[nuHa nomanoil. MHoroyronbHuku. Ilepumerp mHoOroyronbHuka. [IoHATHE O BBINYKIBIX U HEBBITYKIBIX
MHOI'OYT'OJIbHUKAX.

[lepBuuHbIe npeACTaBIEHUS O PAaBEHCTBE (PUTYp, UX PACIIOIOKEHUH, CHMMETPHUH.

IIpocreiimune nocrpoenus. MHCTpyMEHTBI 11 U3MEPEHUN U ITOCTPOEHUMN.

Tpeyrojabuuxku

Buasl TpeyronbHUKOB: OCTPOYTOJIbHBIE, IPSIMOYTOJIbHbIE, TYIIOYrOJlbHbIE, paBHOOEIPEHHBIE, PABHOCTOPOHHUE. MeauaHa, OuccekTpuca u
BBICOTA TPEYTOJIbHUKA.

PaBenctBo TpeyrosnbHUKOB. [lepBblif 1 BTOpOW NMPU3HAKM PAaBEHCTBA TPEYTOJIbLHUKOB. PaBHOOEApEHHBIE TPEYrOJbHUKU U HUX CBOMCTBA.
[Tpu3Hak paBHOOEIPEHHOTO TPEyroidbHUKA. TpeTHii MpU3HaK paBeHCTBA TPEYTOJILHUKOB.

CooTHo1IEeHNsI MEXly CTOPOHAMU U YIJlaMH TpeyrojibHuKa. HepaBeHcTBO TpeyrosnbHuKa. HepaBeHCTBO 0 IMHE TOMaHOM.

Cummerpuunblie purypsl. OCHOBHBIE CBOMCTBA OCeBOW cuMMeTpuu. [IpuMepsl ciMMeTpHUH B OKpPYKalOLIeM MUpE.

IMapanieapHblie npsavMbie. CyMMa yIiioB MHOTOYT0JIbHMKA

[TapannenbHOCTh NPSAMBIX, HICTOpPUYECKHE CBeIeHUs o noctynate EBkinuaa u o poiu JIo6aueBCKOro B OTKPBHITHH HEEBKIIMIOBON T€OMETPHH.
CpolicTBa U TNpHU3HAKU MapaJUIeNbHbIX NpAMbIX. CyMMa YIJIOB TpeyrojbHuKa. BHemHue yrisl TpeyroiabHuka. CymMMa BHYTPEHHUX YIJIOB
MHOT'OYI'OJIbHUKA U CYMMa BHEIIHHUX YIJIOB BBITYKJIOTO MHOIOYTOJIBHHKA.
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IIpsiMOyroJibHBIE TPEYT0JIbHUKH

IIpu3Haku paBeHCTBa NPSAMOYTOJbHBIX TPEYroiabHUKOB. Ilepnenaukynsp u HaxkioHHas. CBONCTBO MeauaHbl IPSMOYTOJIbHOIO
TPEYroJbHUKA, IPOBEAEHHOM K TUNoTeHYy3€. IIpsiMoyronbHbIi TpeyrojibHUK ¢ yrioM B 30°.

OKpyXHOCTH

IToHATHS OKPY’KHOCTH M Kpyra. JJIEMEHThI OKPY>KHOCTH U Kpyra: UEHTp, painuyc, IuaMeTp, X0pAa, UX CBOMCTBAa. B3anMHoe pacrosioskeHne
OKpY>XKHOCTH U mpsMoil. KacarenpHas u cekymas kK OKpyxHocTU. OKpYyKHOCTb, BIMCaHHas B yroi. lIpocreiiiine moctpoeHust ¢ MOMOULIbIO
UHUPKYJIA U JIMHENKH.

I'eomeTpuueckne mecra TOYEK

IlonsTe o reomerpudyeckoM mecte Todek. IIpumeprl reomeTpudyeckMx MecT TOYEK Ha IIOCKOCTH. buccexkTpuca yria v cepeJuHHBIN
MEPIEHIUKYIIAP K OTPE3KY Kak reoMeTpudeckue Mecra Todek. OnrucaHHas OKpYKHOCTb TPEYroJbHUKA, €€ HEHTP. MeTo reoMeTpUYECKUX MECT
TOYEK IPU PELICHUH F€OMETPUUECKUX 3a/1au.

ITocTpoenusi ¢ MOMOIIBIO HUPKYJISA M JIHHEHKH

Hctopuueckue ceneHus. OOOCHOBaHUS MPOCTEHMIINX MMOCTPOEHUM, 3Tambl 3aJlaud Ha IMOCTPOEHMs, pelleHHe 3a7ay Ha IOCTPOCHHE
LUPKYJIEM U JINHEUKOM.

8 KUIACC

YeTbIpEéXyroJabHUKH

[TapannenorpamMM, ero nmpu3Haku U cBoicTBa. IIpsMoyronbHUK, poMO, KBaJaparT, UX MPU3HAKM U cBoicTBa. Tpanenus. PaBHOOenpeHHas
Tpaneuusi, e€ cBoiicTa u npusHaku. [IpamoyronpHas Tpaneuus. CpenHsas IMHUS TPaNeyH.

CpenHsist TuHUS TpeyrojbHUKa. MeTo yABOSHUSI MeIUaHbl TPEYyToJIbHUKA. TeopeMa o MepeceuyeHu MeIaH TPeyrojibHUKA.

Teopema daneca, TeopeMa 0 NPONOPLUHOHAIBHBIX 0Tpe3kax. TeopemMa BapuHbOHA 1Sl MPOU3BOJIBHOIO YETHIPEXYTOJIBHUKA.

LleHTpasibHO-CUMMETPHYHBIE (PUTYPHI.

ITomooue

[Togobue tpeyronpbHUKOB, Ko3(dunment momodus. I[lpusHakm momobust TpeyrodbHUKOB. I[lpumMeHeHne momoOUsi TpH  pelIeHUU

rCOMCTPHUYCCKUX U IMPAKTUYCCKHUX 3a1a4.



Ilnomann

[TonsTne o mmomanu. CpoiicTBa momaael reoMmerpuueckux ¢uryp. I[Ipocreiimme dopmynbl s TUIOMIAMXA  TPEYTOJIBHHKA,
napajesnorpamMma, pom6a u tpanenuu. Ilnomanu nogo6usx ¢puryp. OTHOIIEHHE TUIOMIACH TPEYTrOJIbHUKOB.

Teopema IIugaropa

Teopema [Tudaropa. IIpumenenue reopems! [ludaropa npu pemeHnn NpakKTUUYECKUX 3a7au.

DJIeMeHThI TPUTOHOMETPUH

CuHyC, KOCHHYC, TAHT€HC U KOTAHTEHC OCTPOrO YIjla MPSIMOYrOJBHOrO TpeyroibHuka. Tpuronomerpudeckue Qpyukimu yriaos B 30°, 45° u
60°. IIponopLUUOHAIBLHBIE OTPE3KH B IIPAMOYTOJILHOM TPEYTOJIbHUKE.

Yribl ¥ 4eThIPEXYT0JbHUKH, CBSI3AHHBIE C OKPY’KHOCTBIO

BrnivcanHble U LIEHTpaJbHBIE YIJIbl, YTOJ MEXIY KacaTeIbHOM M XOpJOW. YTJbl MEXAYy XOpJaMu U CEKyIIMMHU. BrimcaHHble U onucaHHbIE
OKPY>KHOCTH TPEYroJbHUKAa M YETHIPEXYroibHUKH. CBOWCTBA M NPHU3HAKU BIMCAHHOIO YETHIPEXYrosibHMKA. B3amMHOE pacrosokeHue IByX

okpy>kHocTel. Kacanue okpyxHocteil. O01mue kacaTenbHbIe K IBYM OKPY>KHOCTSIM.

9 KJIACC

Pemenue TpeyroibHNKOB

Cunyc, kocunyc, tanrenc yriaoB ot 0° mo 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. DOPMYIbl MpPUBEACHUs. PemieHue
TPEYrOJIbHUKOB. TeopemMa KOCHHYCOB U T€OpEMa CHHYCOB. PellleHne MpakTU4eCKUX 3a]1ad C HCIIOIb30BAHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI
CUHYyCOB. Pelienne 3a1a4 reoMeTpuYeCKON ONTHKH.

Tpuronomerpuueckue ¢Gopmysasl A IUIOMAAM TPEyroJibHUKa, Mapajuiesorpamma, pombOa, Tpamenun. Popmyna ['epona. dopmyna
IIJIOIIAU BBITYKJIOTO YETBIPEXYTOJIbHUKA.

ITono0ue TpeyronbHUKOB



Xopapl U MOJOOHBIE TPEYTOJBHUKU B OKPYXKHOCTHU. Teopema O MPOU3BEACHUHM OTPE3KOB XOpHA, TEOPEMBbI O IMPOU3BEACHUU OTPE3KOB
CEeKYILUX, TeOpeMa O KBajpare KacarenbHOW. IIpuMeHeHue mpu pemeHur reoMeTpudeckux 3azgad. Teopembl UeBbl u Menenas. [lonstue o
TOMOTETHH.

MeToa KOOPAUHAT

VYpaBHeHHE TpsSMOM Ha IUIOCKOCTH. YTJIOBOHM KOA((HUIIMEHT W CBOOOJHBIA YJI€H, MX TI'€OMETPUYECKHH cMbIca. [lapamnenbHOCTh U
NEPIEHANKYISIPHOCTD MPSIMBIX (Yepe3 yriaoBoi KOAPPHUIMEHT).

VYpaBHeHHE OKpykHOCTH. Haxoxk1eHHe nepecedeHnii OKpyKHOCTEN U IPSMBIX B KoopAuHaTax. @opmysa pacCTOSHUS OT TOYKHU 0 MPSAMOH.
[Inomane mnapannenorpaMMa B KOOpAMHATaX, MOHITHE OO0 OpUEHTUPOBaHHOW IuIomamu. [IpuMeHeHuWe MeToJa KOOPAHWHAT B MPAKTHKO-
OPUEHTUPOBAHHBIX T€OMETPUUECKUX 3a/1a4ax.

BekTopsl

BexTops! Ha muiockocTH. Cll0’K€HHE U BBIYUTAaHUE BEKTOPOB — IIPaBUIIa TPEYTOJIbHUKA U MapajienorpaMMa. Y MHOKEHHE BEKTOpa Ha YUCIIO.
Koopannatsl Bektopa. CioXeHHe W BbIUMTAaHHE BEKTOPOB, YMHOXKEHHE BEKTOpa Ha YMCIIO B KoopauHarax. [IpuMeHeHue BEKTOpPOB B (U3HKE,
LIEHTP Macc.

[Tonsatue o 6a3uce (Ha IockocTH). Pa3noxeHus BeKTOpoB mo 6aszucy. CkaispHOe MPOU3BEEHHE BEKTOPOB, FTEOMETPUUECKUN CMBICT U
BBIpQXEHHE B JEKapTOBBIX KOOpAMHATaX. JMCTpUOYTHBHOCTH CKaJsipHOrO mpousBeaeHUs. CKalspHOE NPOU3BEIEHUE U MPOELHUPOBAHUE.
[IpumeHeHne cKalsipHOrO MPOU3BEACHUSI BEKTOPOB JUIsl HAXOXKJIEHUS JJIMH U YIJIOB. PerieHne reoMeTpuueckux 3agad ¢ MOMOUIbIO CKAJISPHOIO
IIPOU3BE/ICHUS.

JJInHA OKPY’KHOCTH M IUIOIIAAb Kpyra

[IpaBuiibHBIE MHOTOYTOJIBHUKHU. [[TMHA OKpy)XHOCTH. ['pajycHas U pajnaHHas Mepa yria, BEIYMCIEHHE IJIUH AYT OKpykHOcTel. [lnomans
Kpyra, cekTopa, cermenra. lMcropuueckue cBeieHUs: 00 M3MEPEHUHU JUITMHBI OKPY>KHOCTHU U TUIOIIAIU KpyTa.

JABHKeHHUS MII0CKOCTH

LlentpanbHas cummeTpusi. LleHTpanbHO-cuMMeTpudHble Gurypsl. [ToBopot. OceBas cummerpust. PUrypel, CAMMETPUYHBIE OTHOCUTEIHEHO

HekoTopou ocu. [TapannensHbIi iepeHoc.



[lonstue aBwxeHus M ero cpoictBa. PaBenctBo ¢uryp. IlposiBieHus cuMMETpuUu B MPHUPOAE, JKUBOMUCH, CKYJBITYpPE, apXHUTEKTYpE.

Komnosunun neukenuil (mpocreiimme npumepsl). IlpuMenenne B reomeTpuyeckux 3ajiaqax.

IJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS ITIPOT'PAMMBbI YYEBHOI'O KYPCA «TEOMETPUSI» HA YTJIYBJIEHHOM
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA
JIMYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE Pe3yJIbTAThl OCBOCHHS MPOTrPaMMbl IO MaTEMATHKE XapaKTEPU3YyIOTCS B YACTH:

1) maTpMOTHY€eCKOro BOCIIUTAHUSA:

MPOSIBJICHUEM MHTEpEca K MPOILJIOMY M HACTOAIIEMY POCCUMCKON MaTEMAaTHKH, IIEHHOCTHBIM OTHOIICHHEM K JOCTHXKEHHUSM POCCHUUCKHUX
MaTEMAaTHKOB M POCCUHCKON MaTeMaTHYCCKOM MITKOJIBI, K HCIIOIh30BAHHIO 3TUX JTOCTIKEHUH B IPYTrUX HAyKaxX U MPHKJIATHBIX cepax;

2) rpa:kKIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS .

TOTOBHOCTBIO K BBIMOJHEHUIO O0S3aHHOCTEW TpakJaHWHA W peajH3allid €ro MpaB, MPEJICTaBICHHMEM O MaTeMaTUYECKUX OCHOBaX
(GYHKIIMOHUPOBAHUS DPA3THYHBIX CTPYKTYp, SIBICHUH, MPOIEAYp TPaKIaHCKOrOo oOIecTBa (HarpuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K
00CYXICHHIO STUYECKUX TTPOOJIEM, CBA3AHHBIX C MPAKTUUECKUM TPUMEHEHUEM JOCTIKEHUM HAYKH, OCOZHAHUEM BaXXHOCTH MOPATbHO-ITHYECKUX
MIPUHIUIIOB B J€ATEIBHOCTH YUEHOTO;

3) TPYAOBOI0 BOCIIUTAHUA:

YCTAaHOBKOW HAa AaKTHBHOE Yy4YacTHE B PEHICHUH MPaKTUYECKUX 3a/Jad MAaTeMaTHUYeCKOW HampaBJICHHOCTH, OCO3HAHHUEM Ba)KHOCTH
MaTeMaTU4eCcKoro o0pa3oBaHUs Ha MPOTSKEHUU BCEU JKU3HM I YCHEITHOW MPpodeCCHOHATBHOM NEATeTbHOCTH M PAa3BUTHEM HEOOXOJMMBIX
YMEHHUIA, OCO3HAHHBIM BHIOOPOM U TIOCTPOCHHUEM UHAMBHUIYAILHON TPAeKTOpUU 00pa30BaHUs U KU3HEHHBIX IIAHOB C YYETOM JIMUHBIX HHTEPECOB
1 OOILECTBEHHBIX OTPEOHOCTEH;

4) 3cTeTUYEeCKOro BOCIUTAHMSI:

CIIOCOOHOCTBIO K OMOIIMOHATFHOMY U ACTETHYECKOMY BOCTIPUSITHIO MaTEMaTHUYECKUX OOBEKTOB, 3ajad, PEIICHHH, PACCYyKICHUH, YMEHHUIO

BUACTH MaTEMAaTUYCCKNEC 3aKOHOMEPHOCTU B UCKYCCTBE;



5) neHHOCTEH HAYYHOTO MO3HAHUA:

OpHeHTaHI/Ieﬁ B JCATCIIBHOCTU Ha COBPECMCHHYIO CUCTCMY HAYYHBIX HpeI[CTaBJIeHI/Iﬁ 06 OCHOBHBIX 3aKOHOMCPHOCTAX Pa3sBUTUA YCIIOBCKaA,
IPUPOJBI M OOIIECTBA, TOHUMAHUEM MAaTEMaTUYeCKONH HayKd Kak c(epbl YeIOBEUECKOW AESATENbHOCTH, 3TANOB €€ Pa3BUTUS M 3HAYUMOCTH IS
pa3BUTHUSA IUBWIM3AIMK, OBIAJCHHEM S3bIKOM MAaT€MaTUKU M MAaTeMaTH4YeCKOW KyJIbTypOW KakK CpEACTBOM IO3HAHMUS MHUPA, OBIAJACHHEM
HaBbIKaMU MCCIIE0BATEIbCKOM 1eATeIbHOCTH;

6) pusuveckoro BocnuTaHus, POPMHUPOBAHUSA KYJIbTYPbI 310POBbSI H SMOIMOHAJIBHOI0 0JIArONOJIYyYHsI:

TOTOBHOCTBIO NTPUMEHATh MAaTEMaTUYECKUE 3HAHUS B MHTEPECaX CBOETO 3/I0POBbs, BEJICHUS 3I0POBOI0 00pa3a *KU3HU (30pOBOE MUTAHUE,
cOamaHCHUpPOBAaHHBIA PEXXUM 3aHATHI M OTIbIXa, peryisipHas (puudeckas akTUBHOCTbH), C(HOPMUPOBAHHOCTHIO HABbIKA PeQIIEKCHH, TPU3HAHUEM
CBOETO IpaBa Ha OMIMOKY M TAKOTO e MpaBa APYroro 4ejaoBeKa;

7) 3K0JIOTMYECKOT0 BOCIIMTAHMS:

OpHUEHTAallMe Ha MPUMEHEHNE MAaTEMATUYECKUX 3HAHUM JUIsl pelIeHus 3a7a4 B 00J1acTU COXPAaHHOCTU OKPY’KaIOLIEH Cpelibl, MIIaHUPOBAHUS
MOCTYIKOB M OIEHKHU UX BO3MOXHBIX MOCIEICTBUN A OKPYKAIOIIEH Cpellbl, OCO3HAHMEM TII00AIBHOTO XapaKTepa dKOJIOTMUECKUX MPodIeM U
MyTe UX peIIeHMUS;

8) ajanTannu K N3MEHSKIIUMCS YCJIOBHAM COUMATBHON M NMPUPOAHOH Cpebl:

TOTOBHOCTBIHO K I[GﬁCTBI/ISIM B YCJIOBHIAX HGOHpCI[GJ'IéHHOCTI/I, MOBBIICHUIO YPOBHA CBOEH KOMIIETEHTHOCTH Yepe3 MPaKTHYCCKYIO
ACATCIIBHOCTb, B TOM YHCJIC YMCHHUC YUYUTBHCA Yy APYIrux J'IIOI[CfI, HpI/I06p€TaTB B COBMECTHOH JACATCIIbHOCTH HOBBIC 3HAHUsA, HaBBIKH U
KOMIIETEHIIMH U3 ONbITA APYTHX;

HE0OXOIMMOCTBIO B (POPMHUPOBAHUHU HOBBIX 3HAHUU, (POPMYITHPOBATH UACH, TOHSATHUS, TUIOTE3b 00 OOBEKTaX U SBICHUSX, B TOM YHCIE
paHEC HCU3BCCTHBIX, OCO3HABATH He(i)I/IHI/ITBI COOCTBEHHBIX 3HAHUN U KOMHCTCHTHOCTeﬁ, IJIaHUPOBATb CcBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIlMI0, BOCIPWHHUMATH CTPECCOBYIOD CHTYAllUI0 KaK BBI3OB, TPEOYIOIHUA KOHTPMED,

KOPPCKTUPOBATH NPUHUMACMBIC PCHICHUS U HCﬁCTBHH, (I)OpMYJ]I/IpOBaTB 1 OICHHUBATH PUCKHU U NTOCIICACTBUA, (bOpMI/IpOBaTB OIIBIT.



METANPEIMETHBIE PE3YJIbTATBI
B pesynbTare ocBOSHMS MPOrpaMMBbl IO MaTeMaTHKE Ha YPOBHE OCHOBHOT'O OOMIET0 00pa30oBaHMs y 00ydaronierocst 0yayT copMUpoBaHBI
MeTanpeaMeTHbIe Pe3yJbTaThl, XapaKTEPU3YIOIIUECS OBJIAJICHHEM YHUBEPCAIbHBIMUA I103HABATC/IILHBIMU JICHCTBHSMHU, YHHBEPCAIbHBIMU

KOMMYHHKAaTHBHBIMU HeﬁCTBHﬂMH 1 YHUBCPCAJIbHBIMU PETYJIIITUBHBIMU ,HeﬁCTBHHMI/I.

Ilo3naBaTebHBIE YHHBePCAJIbHbIE YUeOHbIe JeiCTBUS

ba3oBble Jiornyeckue 1eMcTBUA:

®BEISIBIISITh M XapaKTEPU30BaTh CYIIESCTBEHHBIC NPH3HAKA MATEeMATHYECKUX OOBEKTOB, TOHSTHH, OTHOIICHUHA MEXIy IOHSATHSIMH,
(GbopMyIIMpOBaTh OMpECIICHUs] TIOHATHUH, YCTAHABIIMBATh CYIMICCTBCHHBIA MPU3HAK KJIacCU(UKAIMHA, OCHOBAHUS JIJIi 0OOOIICHUS U CpaBHEHUS,
KPUTEPUHU IIPOBOAUMOIO aHAIIN3A;

® BOCIIPHHUMATh, ()OPMYIUPOBATh U MPeoOPa30BBIBATE CYKICHHS: YTBEPAUTEIbHBIC M OTPUIIATEIIBHBIC, SAMHUYHBIC, YaCTHBIC U OOIIHE,
YCIIOBHBIE;

® BLISIBJISITh MAaTEeMaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3W W TPOTHUBOpeursi B (pakTax, NaHHBIX, HAOITIOJEHUSX M YTBEPKICHHSIX,
npeayaraTb KpUTEPUU JJIs BBISIBIICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUHNIA;

® JIeJIaTh BBIBOJBI C HCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, I€IYKTUBHBIX U MHIYKTUBHBIX YMO3AKJIIOUEHU, YMO3aKIFOUEHUH 110 aHAJIOTUU;

e pa3OupaTh JI0Ka3aTeIbCTBA MAaTEMATUYECKUX YTBEPKACHHUH (TIPsIMbIE M OT MPOTHUBHOTO), MPOBOJUTH CAMOCTOSATEIBHO JI0Ka3aTEIbCTBA
MaTeMaTHYeCKUX (PaKkToB, BHICTpAaWBATh apTyMEHTAIIMIO, IPUBOAUTH MPUMEPHl U KOHTPIPUMEPHI, TPUMEHITh METO]] MATEMATHUECKON UHAYKIINH,
000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

¢ BEIOHMpATH CIOco0 perieHust yaeOHol 3a1aun (CpaBHUBATh HECKOJIBKO BapHAHTOB PEIICHUS, BHIOMPATh Hanbomee MOAXOASIIUN C yIETOM
CaMOCTOSITENTLHO BBIJICIICHHBIX KPUTEPUEB).

Ba3oBble ucciienoBare/ibCKke 1eHCTBUA:

® 1ICIIOJIB30BaTh BOIPOCH KaK HCCIIEOBATEIbCKUNA HMHCTPYMEHT TO3HAHUS, (OPMYIHUPOBAThH BOIMPOCHI, (UKCHUPYIOIIUE MPOTUBOPEUUE,

npo0sieMy, CaMOCTOSITEIbHO YCTaHABIUBATh UICKOMOE U IaHHO€, (HOPMUPOBATh TUIIOTE3Y, API'YMEHTUPOBATH CBOIO MO3UIINIO, MHEHUE;
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® [IPOBOJIUTH IO CAMOCTOSITENILHO COCTABIICHHOMY IUIaHY SKCIIEPUMEHT, UCCIIEAOBAHUE 110 YCTAHOBICHUIO OCOOEHHOCTEH MaTeMaTHYeCKOTrO
00BeKTa, 3aBUCUMOCTEH 00BEKTOB MEXKTy COOOi;

® CaMOCTOSITENIBHO (pOPMYITUPOBATh O0OOIIEHNUS W BBIBOJBI MO PE3yJbTaTaM MPOBEIEHHOTO HAONIONCHUS, MCCIEIOBaHUs, SKCIICPUMEHTA,
OILICHUBATh JJOCTOBEPHOCTH IMOJTYYCHHBIX PE3YJIbTATOB, BEIBOJIOB U 00OOIIICHHIA,

® [IPOrHO3UPOBATH BO3MOKHOC Pa3BUTUC ITPOLECCA, a TAKIKC BbIIBUTATH ITPCATIOJIOKCHUA O €TI0 Pa3BUTUU B HOBBIX YCJIOBHAX.

Pabora ¢ nundopmanmeii:
® BBISIBJISITH HEIOCTATOYHOCTH M U30BITOYHOCTh MH(POPMAIUH, TaHHBIX, HEOOXOAUMBIX Ui PEIleHus 3aauu;
® BEIOMPATh, AaHATM3UPOBATH, CHCTEMATU3UPOBATh U HHTEPIPETHPOBATH HH(POPMAITUIO pa3IHYHBIX BUOB U ()OPM IPE/ICTABICHHUS;

¢ BEIOMpaTh (hopMy mpezpcTaBieHuss WHGOPMAIMKA U WIUTIOCTPUPOBAThH pElIacMble 33/Ja4l CXEMaMH, JTuarpaMMaMu, HHON TpapuKoil W HX

KOMOMHAIIUSIMH;

® OIICHMBATh HAJIEKHOCTh I/IH(i)OpMaLII/II/I 110 KpUTCPUAM, MNPECAJTOKCHHBIM WA C(i)OpMy.HI/IpOBaHHI)IM CaMOCTOATCIIBHO.

KoMMmyHuKaTHBHBIC yHHBeEpPCaIbHbIe y4eOHbIC JCHCTBHSA:

® BOCIIPUHUMATh U (POPMYIUPOBATh CYXk/IEHUSI B COOTBETCTBUU C YCIOBUSMH U LEISIMHU OOLIEHMS, ICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3PEHUS B YCTHBIX U ITUCBMEHHBIX TEKCTaX, JaBaTh IIOSCHEHUs 110 X0y peLIeHUs 3a1a4i, KOMMEHTUPOBATh ITOJIYYEHHBIN pe3yibTaT;

®B X0Jie OOCYXIEHMs 3aJlaBaThb BOIIPOCHl MO CYLIECTBY OOCYXJaeMOW TeMbl, MpoOJeMbl, pelaeMoi 3ajauyd, BBICKA3bIBaTh MWJEH,
HAICJICHHBIC Ha IMOMCK PCUHICHHUA, COIIOCTABIATH CBOM CYXIACHUA C CYXIACHUAMU JIPYIrux YYaCTHHUKOB aMajiora, O6Hapy>KI/IBaTB pasiinuuc u
CXOJCTBO MO3UIHI, B KOPPEKTHOU (hopMe (HOpMyIIHpPOBaTh pa3HOTIACHs, CBOM BO3PAXKEHHUS;

® [IPCACTABJIATDE PE3YJIbTAaThl PCHICHUSA 3aaa4u, SKCIICPUMEHTA, UCCIICIOBAHUA, ITIPOCKTA, CAMOCTOATCIIEHO BBI6PIpaTB (bOpMaT BBICTYIIJICHUSA C
y4€TOM 3a/1a4 MPE3eHTALNUN U OCOOCHHOCTEN ayIuTOpUN;

® [IOHUMATbh MW HCIIOJb30BAaTh IMPCUMYIICCTBA KOMaHJIHOI)'I n HH)IPIBI/I)IyaJIBHOfI pa60TBI npu pCeICHUU y‘-Ie6HBIX MareéMaTHYCCKHUX 3aJa4,
IIpUHUMATh LEJIb COBMECTHOH ACATCIIBHOCTHU, INNIAHUPOBATH OpraHU3allUIO COBMECTHOH pa6OTBI, pacnpeaciiATb BUIbI pa60T, A0roBapuBaTbCs,

00CyX1aTh MPOLIECC U Pe3yNbTaT paboThl, 0000IaTh MHEHHS HECKOJIBKUX JIIO/ICH;
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® y4aCTBOBaTh B TIPYNIOBBIX (opmax paboThl (0OCykIaeHHs, 0OMEH MHEHHUH, «MO3TOBbI€ INTYPMBI» U WHBIC); BBINOJHATH CBOIO YaCTh
paboThI M KOOPIMHUPOBATH CBOU AECUCTBUS C APYTUMH YJICHAMU KOMAaH[bl, OLIEHUBATh Ka4eCTBO pe3yJbTaTa U KaueCTBO CBOErO BKJIaAa B OOIIMH

pe3yNbTaT Mo KpUTepusm, chOpMyJIMPOBAHHBIM YYACTHUKAMH B3aUMO/ICHCTBUS.

PeryasiTuBHbIe YHHBEpPCAJIbHbIE YUeOHbIE 1eliCTBHS
Camoopranu3anus:
® BBISIBJISITH MTPOOJIEMBI JIJISl PEIICHUS] B )KU3HEHHBIX U YYEOHBIX CUTYAIUSX, OPUEHTUPOBATHCS B PA3NIMYHBIX MMOAXO0AaX MPHUHITUS PEIICHUN
(MHAMBUIYATBHOE, TPYIITIOBOE);
® CAaMOCTOSITEJIBHO COCTaBIIAThH ILJIaH, alTOPUTM pELIeHHs 3aqaud (WM €ro 4acTh), BHIOMpaTh CHOcO0 pelIeHHus ¢ Y4ETOM HMEIOLUXCS
PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUI C Y4ETOM HOBOW MH(OPMAIIHH.
CaMOKOHTPOJIb, SMOIMOHAIbHBIH HHTE/JIEKT:
® BJIaJIETh CIIOCOOAMHU CaMOIPOBEPKH, CAMOKOHTPOJIS MpOIecca W pe3yJsibTara pelieHUsT MAaTeMaTHYeCKOW 3ajla4dd, CaMOMOTHBAIlUU U
pednexcun;
® [IPEJIBUJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPH PEIICHUU 3a/1aud, BHOCUTH KOPPEKTHUBBHI B JIEATEILHOCTh HA OCHOBE HOBBIX
00CTOSTEILCTB, HAWJIEHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;
® OI[CHHUBATh COOTBETCTBUE pe3yibTaTa JEATEIbHOCTH TIIOCTABJICHHOW IEIM U YCIOBUSM, OOBSCHATh NPUYUHBI JIOCTHKCHUS WU
HEJOCTHKCHHUSI 11EJTH, HAaXOUTh OIIMOKY, 1aBaTh OIIEHKY TPUOOPETEHHOMY OIIBITY;

® BhIPpAXKaTb OMOIHWH IMPHU U3YUCHUN MATCMATHYCCKUX 00BEKTOB U q)aKTOB, JaBaTb SMOIIMOHAJIBHYIO OLICHKY PCIICHHA 3aJa4u.
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HHPEAMETHBIE PE3YJIbTATHI

K koHIty 00y4enus B 7 Kjiacce 00y4JarONIHIICs MOTYYHT CICIYIONINE MPEAMETHBIC PE3yIbTaThI:

Pacrnio3HaBaTh M3y4eHHbIE I€OMETpUYECKHE (DUTYpBI, OMPEAETATh UX B3aUMHOE PACIOJIOKEHHE, M300paxaTh IeOMETpHUECKUe (QUTypHI,
BBIIIOJIHATH YEPTEKU 110 YCIOBHIO 33/1a4u. MI3MepATh TMHENHHbIE U YIVIOBbIE BEIMYUHBL. Pemars 3a1aun Ha BEIYMCIICHUE JUIMH OTPE3KOB U BEJIUYMH
YIJIOB.

JlenaTh NPUKUIKY U OLIEHKY JMHEHHBIX U YIJIOBBIX BEJIUYMH IIPEIMETOB B PEAIbHOM JKU3HU, pa3MEpPOB MPUPOJHBIX 00bEKTOB. Paznuyarh
pa3Mepbl ITUX 00BEKTOB 110 NOPSAIKY BETUUUHBI.

CTpouTh 4epTekKHU K FTEOMETPUUYECKUM 3a7a4aM.

[Tonb30BaThcs TpHU3HAKAMU PABEHCTBA TPEYTOJbHUKOB, HCIOJIb30BaTh MPU3HAKM M CBOWCTBA PABHOOEAPEHHBIX TPEYTOJBHUKOB IMPHU
peuieHuu 3anad.

[IpoBOANTE JIOTHYECKHUE PACCYKIECHUS C UCIIOJIb30BAHUEM IT'€OMETPUYECKUX TEOPEM.

[lonb30BaTbcsl NOpHU3HAKAMH PABEHCTBA MPAMOYTOJIbHBIX TPEYTOJIbHUKOB, CBOMCTBOM MEIUaHbl, MPOBEIEHHON K TUIOTEHY3€
MPSMOYTOJIBHOTO TPEYTOJIBHUKA, B PEIIEHUU T€OMETPUUYECKUX 3a1a4.

OmnpenensTh MapaeNbHOCTh MPSMBIX C TOMOIIBIO YIJIOB, KOTOpPBIe 00pa3yeT ¢ HUMHU ceKyimas. OnpeneisaTh mapauielbHOCTh MPSIMBIX C
ITIOMOIIIBIO PABEHCTBA PACCTOSHUM OT TOYEK OJJHOM MPSAMOU 10 TOYEK APYrOW MPSMOM.

Pemate 3amaun Ha kieTyaroi Oymare.

[IpoBOANTH BBHIYMCICHUS W HAXOJUTh YUCIOBbIE W OYKBEHHBIC 3HAUEHHUS YTIJIOB B TE€OMETPUUYECKUX 3a/ayaX C HMCIOIb30BAHHEM CYMMBI
YIJI0B TPEYTrOJbHUKOB U MHOTOYTOJBFHUKOB, CBOICTB YIIJIOB, 00pa30BaHHBIX MU MEPECEUSHUH JABYX MapaieIbHBIX MPSIMBIX ceKyllei. PemaTth
MIPAaKTHUYECKHUE 33a]1a4H Ha HAXO0XKJICHHUE YIJIOB.

Bnanets nonsituem reomerpudeckoro Mmecta Touek (I'MT). OnpenensiTe OMCCEKTPUCY yria U CEPeAMHHBIN MEPICHANKYIIAP K OTPE3KY KaK
reomeTpuueckue Mecta Touek. [lonb3oBaThcst MoHATHEM Treomerpuueckoro mecrta Touek (I'MT) mpu noka3aTenbCcTBe TI€OMETPUUYECKHX
YTBEPKJIEHUM U MIPU PEILICHUH 3a/1a4.

@opMynHpOBaTh OIPENCICHUS OKPYKHOCTM M Kpyra, XOpIbl M JHAMETPAa OKPYKHOCTH, YBEPEHHO BIIAIETh MUX CBONCTBAMHU. YMETh

AOKa3bIBATh U IPUMCHATH 3TU CBOMCTBaA IIpu pCUICHUHA 3a1a4.
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Brnaners NOHATHEM ONUCAHHOM OKOJIO TPEYroJbHUKA OKPYKHOCTH, YMETh HaXOIUTh €€ IEeHTp. /loKka3bIBaTh U UCMOIB30BaTh (DAKTHI O TOM,
9TO OMCCEKTPUCHI YTIIOB TPEYroJIbHUKA MEPECEKAIOTCS B OJTHOM TOYKE, U O TOM, YTO CEPEAUHHBIC MEePIEHAUKYISIPBI K CTOPOHAM TPEYTOJbHHUKA
IIEPECEKAIOTCS B OJTHOM TOUKE.

Brnagers noHsATHEM KacaTelnbHOU K OKPY>KHOCTH, I0JIb30BaThCSI TEOPEMOM O NEPIICHIUKYJIIPHOCTH KacaTeIbHOW U paguyca, IPOBEIEHHOIO
K TOYKe KacaHudA. Jl0Ka3bIBaTh PaBEHCTBO OTPE3KOB KACATEIIBHBIX K OKPYXKHOCTH, POBENEHHBIX U3 OJHOW TOYKH, U NPUMEHATH 3TO B PEILICHUU
F€OMETPUYECKHX 3a/1ad.

HOK&BHB&TB " IPUMCHATH HpOCTGfIIHHG reOMCTPHUYCCKNEC HEPABCHCTBA, IOHUMATh UX HpaKTI/I‘-IeCKI/Iﬁ CMBICIJI.

HpOBOZ[I/ITb OCHOBHBIC TCOMCTPHUYCCKUC ITOCTPOCHUS C IIOMOIIBIO IUPKYIISA U JIMHEUKH.

K xonity o0yuenus B 8 kyiacce 00y4aromuiicst MOJyYUT CICAYIONINE TPEAMETHBIC PE3YIbTaThl:

Pacrnio3HaBaTh OCHOBHBIC BUIBI YETHIPEXYTOIBHUKOB, HX 3JIEMEHTBI, MOJIb30BAThCS X CBOMCTBAMH IPU PEIICHUH F€OMETPUYCCKUX 3a]1ad.
Pasnuyath mpu3HaKM M CBOMCTBa MapajienorpaMma, pomOa M TPSMOYTOJIbHUKA, J0Ka3blBaTh MX M YBEPEHHO NPHUMEHATh MPU PEIICHUU
reoOMCTPpUICCKUX 3aaa4.

Hcnonb30BaTh CBOMCTBA TOYKH IEPECEUCHUS MEIMAH TPEYTOIbHIKA (IIEHTPa Macc) B PEIICHUH 3a]1a4.

Bnagers moHsTHEM CpeqHEH JIMHUM TPEYTrOJbHUKA M Tpalelud, MPUMEHSTh UX CBOWCTBA MpPH PEIICHHH TE€OMETPHUUECKHX 3ajad.
Hcnonbk3oBatk Teopemy Daineca 1 TeOpeMy O MPOMOPLIUOHAIBHBIX OTPe3KaX, MPUMEHSTh UX JUIS PElIeHUs] TPAKTUUECKUX 3a/1a4.

Pacnio3znaBaTh 1IeHTpaIbHO-CUMMETPUYHbBIE PUTYPBHI U HUCIIOIB30BAaTh UX CBOWCTBA IIPU PEILICHUH 3ajay.

Brnanets noHatusMu nogo0usi TpEyroJbHUKOB, KO3 dUlleHTa 010011, COOTBETCTBEHHBIX AJIEMEHTOB MOJIOOHBIX TPEYroabHUKOB. IMeTh
MpeJICTaBICHHE O MpeoO0pa3oBaHUM MOM00US W O ToM00HBIX ¢urypax. [lonp3oBaThCsl MpU3HAKAMU TOMO0OUS TPEYTOJBHUKOB IMPHU PEIICHUU
reoMeTpuUYecKuX 3anad. Jloka3plBaTh U MPUMEHSATH OTHOIICHHUS MTPOMOPIIUOHAIILHOCTH B IPSIMOYTOJIBHBIX TpeyroiabHuKax. [IpumMensTs mogodue B

MPAKTUYCCKUX 3aadax.
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BreiBonuTh ¥ MCHONB30BaTh IMpocTteime GopMylbl i IUIOMAAN TPEYrojbHUKa, MapajuieorpaMma, pom6a M Tpamneuud. Berauciusars
(pa3muYHBIMU CIIOCO0AMM) TUIOMIAb TPEYTOJbHUKA U IJIOMIAJM MHOTOYTOJIBHEIX (puryp (MOIB3ysiCh, Tae HEOOXOAMMO, KabKYJIATOPOM). 3HATH
OTHOIICHHE TUIONIAIeH TOAOOHBIX (PUTYp M IPUMEHATH NP peIIeHUH 3a1a4. [[puMeHsTh NOTy4eHHbIE YMEHUS B IPAKTHUECKUX 3a/1auax.

[Tonb3oBatbes Teopemoii Iludaropa s permieHuss reoOMETPUUECKUX M MpakTU4ecKuX 3amad. CTpOUTh MaTeMaTH4ecKyl MOJeNb B
MIPAKTUYECKUX 33/1a4aX, CAMOCTOSATEIBHO JI€JaTh YEPTEK U HAXOJUTh COOTBETCTBYIOIINE JITTUHBI.

Biagers NOHATHEM BIIMCAaHHOIO W LEHTPAIBHOIO yIvia, yIjla MEXAY KacaTelbHOM M XOpPIOH, ONMCAHHOM M BIIMCAaHHOW OKPYKHOCTH
TPEYroJbHUKA U YETBIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA IPU PELICHUH 3a]1a4.

[IpuMeHATh MONYy4YEHHBbIE 3HAHUS HA NPAKTUKE — CTPOUTh MaTEMaTUYECKHE MOJENIM JUIsl 3aJad peaJlbHOW XU3HM U IPOBOJUTH

COOTBCTCTBYIOIIIUEC BbIYHCJIICHUSA C IPUMCHCHUCM HO,Z[O6I/I$I U TPUTOHOMECTPHH (HOJ'IB?»YHCB, rac H606XO,I(I/IMO, KaHBKy.]IHTOPOM).

K koHI1y 00y4enus B 9 kjiacce 00y4yarouuiics MoIy4duT CleIyIOIe MPEAMETHbBIE PE3yIbTaThl:

3HaTh TPUTOHOMETPUYECKHE (DYHKIIMU OCTPHIX YIJOB, yYMETh HAXOAWUTh C WX MOMOUIBIO Pa3IUYHBIE SJIEMEHTHI MPSIMOYTOJBHOTO
TPEYroJibHUKA («PEeHIeHUEe MPSAMOYTOIBHBIX TPEYrOoJbHUKOBY). HaxoauTe (C MOMOIIBIO KaJIbKYJISTOpA) IJIMHBI W YTJBI NI HETaOJIWYHBIX
3HAYCHUH.

[Tonb3oBaTbes dopMynaMu TMPUBEACHHUS U OCHOBHBIM TPUTOHOMETPHUECKUM TOXAECTBOM JUIsl HAXOXACHUS COOTHOIICHHH MEXITY
TPUTOHOMETPUYECKUMHU BEITMUMHAMH.

I[OKaSI)IBaTI) TeopeMy CI/IHyCOB nu TeopeMy KOCI/IHyCOB, HpI/IMeHﬂTI) UX HJIA HAXOXICHUA paSJ'II/I‘IHI)IX 3JICMCHTOB TpeyFOJIBHI/IKa («pemeHI/Ie
TPEYTOJILHUKOBY), IPU PELICHUU TeOMETPUIECKHX 3a/1ad. [[pUMeHsTh oydyeHHble 3HaHUsI IPU PELIeHUH TPaKTUUYECKHUX 3a/1au.

[TpuMeHsITh TPUTOHOMETPHIO B 3a/1a4aX Ha HAXOXKIEHUE TUIOMIA/IN, BEIBOJUTH U BIAJETh TPUTOHOMETPUIECKUME (OpMyTaMH IS TTOIIA TN
TpeyrojbHUKa, TapajeiorpaMMa, pombOa, Tpamelnuu, BBIBOJUTh U NPUMEHSATH Gopmyny [epoHa u ¢opmyny Uil MUIOMAAN BBITYKIOTO
YETBIPEXYTOJIbHUKA.

I/IMeTB HpellCTaBJ'IeHI/Ie O 'OMOTETHUH, HpI/IMeHSITB B HpaKTI/I‘IeCKI/IX CI/ITyaHI/IHX.

Hcnonp3oBars Teopembl UeBbl 1 MeHenas mpu pelieHuu 3aaad.
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Hcnonp30BaTh TeOpeMbl O BIMCAHHBIX YIJlaX, YIrjlax MEXIy XopJamH (CeKyLIMMH) U yIiie MEXIy KacaTeIbHOW M XOpIOoil Mpu pelieHuu
r€OMETPUYECKHX 3aJ1ay. JloKa3pIBaTh U MPUMEHSTh TEOPEMBI O IIPOU3BEACHUU OTPE3KOB XOPH, O MPOU3BEIACHUU OTPE3KOB CEKYIIMX, O KBajpare
KacaTeJIbHOM.

Bnagers moHsiTMeM KOOpAMHAT Ha IJIOCKOCTH, paboTaTh C YpaBHEHHEM MpsIMOW Ha IJIOCKOCTH. Brajerb MOHATHSMH YIIOBOTO
koa¢duleHTa U CBOOOAHOIO 4IEHA, MOHUMATh UX T€OMETPUYECKHI CMBICI U CBSI3b YIIIOBOrO KO3 UIMEHTa C BO3pacTaHuEM U YObIBaHUEM
TuHEHHOW (QyHKIMH. YMETh peliaTh METOJOM KOOpJAWHAT 3a7add, CBS3aHHBIE C MapAUICIBHOCTHIO W MEPHCHAUKYISIPHOCTHIO MPSIMBIX,
MEPECCUCHUEM MPSIMBIX, HAXOXKICHUEM TOUEK ITePECCUCHUSI.

BbIBOAUTH U BIaIeTh YpaBHEHUEM OKPYKHOCTH. VICIONb30BaTh METOA KOOPAUHAT 71l HAXOXK/ICHUS TIEPEeCEUCHU OKPYKHOCTEH U MPSAMBIX.
Bnagers dopmynamu paccTosiHHA OT TOYKH 10 MPSMOM, IMJIOMIAAM MapajieiorpaMma B KOOPJAWHATaX, UMETh MOHATHE 00 OPUEHTHPOBAHHOU
miomaau. [1onbp30BaThCsa METOAOM KOOPAMHAT Ha MIIOCKOCTH, TPUMEHSTh €r0 MPHU PEIICHUH TeOMETPUUECKUX U MPAKTHUECKUX 3a1a4. [[pumeHsTs
METOJ KOOPAMHAT B IPAKTUKO-OPUEHTHUPOBAHHBIX T€OMETPUUECKHUX 3a1auax.

Brnagetes monsiTueM BeKTOpa. YMETh CKJIaAbIBATH M BBIUMTATH BEKTOPbI, YMHOXKaTh HA YHUCJIO, BIAJETh MPAaBUIAMU TPEYroOJIbHUKA WU
napajiejgorpamMma. Branerp NpakTUUECKMMHU MHTEPIPETAlUsIMH BEKTOPOB. YBEPEHHO IMOJb30BaThCd KOOPAMHATAMHM BeKTOpa. Braaets
CJIOKEHUEM U BBIYMTAHUEM BEKTOPOB, YMHOKEHHUEM BEKTOpA HA YHCIIO B KOOPJAUHATAX.

Nmery mpencraBnenue o Oasuce (Ha TIIOCKOCTH). PackiagpiBaTh BEKTOphI O 0Oa3ucy. PackiiagpiBaTh BEKTOPHI CHUJI C TOMOIIBIO
MPOCIIMPOBAHUS | TPUTOHOMETPUYECKUX COOTHOIICHUH. [I[pUMEHSTh MOoTy4deHHbIe 3HAHUS B MPOCTEHIINX (PU3NUYECKUX 3a/1adax.

Brnagets moHATHEM CKalspHOTO MPOU3BEIECHUS BEKTOPOB, MOHUMATh €ro T'€OMETPUYECKUU CMBICI W YBEPEHHO IMOJb30BATHCS €ro
BBIpOXEHUEM B JIEKaPTOBBIX KOOPAMHATAX. 3HATH JUCTPUOYTUBHOCTH CKAJSPHOTO MPOU3BEACHHUS U €r0 CBS3b C MpoerupoBaHueM. [IpuMeHsTsh
CKaJIIPHOE MPOU3BEACHUE BEKTOPOB Il HAXOXKIEHHUS JIIMH M YIJIOB. Pemats reoMeTpuyueckue 3aa4u ¢ MOMOIIBIO0 CKAIIPHOTO MPOW3BEICHUS.
Hcnonb30Bath cKasipHOE TPOU3BEIEHNE BEKTOPOB B alre0pandecKkux U GU3NIEeCKuX 3a1adax.

Bragets noHATHsIMU PAaBUILHOIO MHOTOYTOJIbHUKA, JUIMHBI OKPY>KHOCTH, IJTUHBI YU OKPY>KHOCTU U PaIMAHHOW MEPHI yIJia, BBIYUCIATh
miomaas kpyra u ero yactedl. IloHumate cmbicn uucna 7. [IpuMeHATH MOJydYEHHbIE YMEHUSI MPU PEHICHUH MPAKTUYECKUX 3adad. 3HaTh

HCTOpPUYECKHE CBEJIEHUSI 00 M3MEPEHHUH JUIMHBI OKPY>KHOCTHU U IUIOIIAIN KpyTa.
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HNwmets mpexacraBieHne o MpeoOpa3oBaHUU IJIOCKOCTH, O JABIXKEHHUAX. HaxoauTb ocu, LEHTpbl CUMMETpUU (UTyp, LIEHTPHI MOBOPOTA,
HAXOJUTh KOMITO3UIIMU TIPOCTEHITUX MTpeoOpa3oBanuii. [[pUMEHSATH TBMKEHUS TUIOCKOCTU MIPH PEIICHUU T€OMETPUICCKUX 3a/1ad.
[IpuMeHATh TMONy4YEHHBIE 3HAHUS HA NPAKTUKE — CTPOUTh MaTEMaTHYECKUE MOJCNIM JUIsl 3a7ad pealbHOW KU3HU U MPOBOJUTH

COOTBETCTBYIOIIME BBIUYMCIICHUS C TPUMEHEHUEM NOJI00US U TPUTOHOMETPUUECKUX (DYHKIUH (TO0Ib3YSICh, I/l HEOOXOAUMO, KAJIbKYISTOPOM).
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TEMATHYECKOE IINTAHUPOBAHHUE
7 KIIACC

KoauuecTBO 4acoB 3.IIeKTp0HHbIe
HaumeHnoBaHue pa3aesioB U TeM
Ne i/m (undpossbie)
NMporpaMMsbI Bcero Konrpoabnbsie IIpakruuyeckue
5 GOTEI oOpa3oBaTe/ibHbIE
padoThI pa6o pecypesi
H T i
adana reomerpud. [Ipocreiimme ) PIII Uchi.ru SIKnace
1 reoMeTpuyeckue GUrypsl U UX CBOMCTBA. 28 1
Smart.ru ®okcBopz
N3mepenune reoMeTpuiecKiux BeITUUYUH
PBHI Uchi.ru SIK
2 TpeyronbHUKH 19 1 chLrl ARIAce
Smart.ru ®okcBop
3 [TapamnensHocTs. CymMMa yriioB 15 1 POIII Uchi.ru AAKnace
MHOT'OYTI'OJIbHUKA Smart.ru ®okcBopa
4 [IpssMoyTONBbHBIE TPEYTOJIBHUKHI 7 1 POLI Uchi.ru AKxace
p r peyr Smart.ru ®okcBopa
O T
KpYXHOCTb. [ eomeTprueckue Mecta POII Uchi.ru SIKgace
5) touek. [locTpoeHust ¢ MOMOLIBIO TUPKYIIS 18 1
. Smart.ru ®okcBopn
Y JIMHEHKH
POUI Uchi.ru AKnace
6 I'eomeTpruueckre HepaBeHCTBA 5 1
Smart.ru @okcBop
7 [ToBTOpeHme, 06001IeHNE, CCTeMaTH3aIlUs 10 1 POII Uchi.ru SKimace
3HAHUU Smart.ru ®okcBopa
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0
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8 KVIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
POUI Uchi.ru K
1 YeTbIpEXyroIbHUKU 22 1 ChLIL ARIace
Smart.ru ®okcBopn
POII Uchi.ru K
2 I[ToxoOue 16 1 chL.ru ARJIace
Smart.ru ®okcBopn
POII Uchi.ru AK
3 [Tnomanp 16 1 chLTu AARIace
Smart.ru ®oxcBopa
4 Teopema [Tudaropa u nauana 18 1 POUI Uchi.ru SAKnace
TPUTOHOMETPUU Smart.ru @oxcBopz
5 VYTI1bl ¥ 4eTBIPEXYTOIBHUKH, CBA3aHHbIE C 20 1 POUI Uchi.ru AKnace
OKPY>KHOCTBIO Smart.ru @oxcBopz
6 [ToBTOpenue, 0600IIEHNE, CUCTEMATHU3AIIHS 10 1 PBOII Uchi.ru SIKmacc
3HAHUHN Smart.ru ®oxcBopa
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne n/m P Konrpoabnbie IIpakruueckue (witcpp )
MPOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoTshI padoThI
pecypchl
POUI Uchi.ru AKnace
1 Pemenuie TpeyroibHIUKOB 22 1
Smart.ru ®oxcBopn
POUI Uchi.ru SIK
2 [Tonobue TpeyroabHUKOB 12 1 chL.ru ARJIace
Smart.ru ®okcBopn
POUI Uchi.ru K
3 MeTto KoopAHHAT 10 1 chLTu AARIace
Smart.ru ®oxcBopa
POUI Uchi.ru K
4 BexkTops! 20 1 chLTL ARIace
Smart.ru ®okcBopa
5 JlnmuHa OKPY)KHOCTH | ILJIOMIAIh Kpyra 16 1 PO Uchi.ru SIKnace
Py HHab KpyT Smart.ru @okcBopa
POHI Uchi.ru SAKnacc
6 JIBYOKEHUS TIIOCKOCTH 10
Smart.ru ®oxcropn
7 [ToBTOpenue, 06001IeHNE, 12 1 PBII Uchi.ru SIKnacc
CUCTEeMaTH3aIHsl 3HAaHUHA Smart.ru ®oxcBopa
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0
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IHOYPOYHOE INTAHUPOBAHHUE
7 KIIACC

KoanyecTBo yacos DJIeKTPOHHbIE
aTa uu@posBbie
Ne ni/mn Tema ypoka KounTposabsHbie IIpakTHyeckue A
yp Bcero pﬁ p p HU3yYeHus o0pa3oBare/ibHbIe
padoThI padoThI pecypesI

1 HcTopust BOSHUKHOBEHUS U Pa3BUTHUS 1

reOMeTpHUU
2 HavanbHbie moHsTHs reoMmerpun. Touka, 1

npsiMast, OTPE30K, JIy4
3 1

[Tonstue 006 akcuome, TeOpeMe,
4 JT0Ka3aTeNbCTBE, ONpE/IeNIEHIH, CBOICTBE, 1

MIPU3HAKE
o B3anMHoOe pacnonoxeHue TOYeK Ha IPSIMOM. 1
6 W3mepenne 1JIMHBI OTPE3Ka, pacCTOSIHUE MEXKITY 1
7 TOYKaAMHU 1
8 1
9 [Monymnockocts u yron. Buasl yrios. 1

N3mepenne BeJIMUuH YIJIOB
10 1
11 1
12 BeprukanbHble U CMEXHBIE YTIIBL. 1
13 [NapannensHble ¥ NEPHIEHAUKYISAPHbIE 1

MPSMITPSIMbIC
14 1
15 1
16 1
17 buccekrpuca yria 1
18 1
19 Jlomanas. Bugpl toManbix. JlMHa JT0MaHOR 1
20 1
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21 1
22 MuoroyronbsHuky. [lepumeTp MHOTOYTOJIBHHKA. 1
23 IloHsiTHE O BBIYKJIBIX M HEBBITYKJIBIX 1
24 MHOTOYTOJIbHUKAX 1
25 1
26 . . 1
97 WHCTpyMEHTHI 47151 H3MEPEHUH U IOCTPOCHUIH 1

KonTponbHas padora mo teme «Hauama
28 reometpuu. IIpocTeiimue reomeTpuyeckue 1

¢urypsl u ux cpoiictsa. M3mepenue

reoMeTpryYecKux Gpuryp»
29 1
30 Menunana, OMcceKTprca 1 BHICOTa TPEYTOIbHUKA 1
31 PaBeHCTBO TPEeyroabHUKOB 1
32 1
33 1
34 1
35 IIepBblil 1 BTOPOI IPU3HAKY pAaBEHCTBA 1
36 TPEYroJLHUKOB 1
37 1
38 PaBHOOeIpeHHBIE TPEYTOIBHUKH U HX CBOMCTBA 1
39 1
40 1
a1 [Tpu3Hak paBHOOEAPEHHOTO TPEYTOJIbHUKA 1
42 1
43 Tpertuit nprU3HaK paBEHCTBA TPEYTOJILHUKOB 1
44 1
45 @urypsl ¢ oceBoi cummerpueil. [Ipumepsl 1
16 CUMMETPHUH B OKPY>KaIoIeM MUDE 1
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47 KonrtponbHas padota o Teme «TpeyroibHUKN 1
48 [NapannensHOCTD MPSMBIX 1
49 1
50 1
51 1
52 CBolicTBa " MIpHU3HAKH NapaIIEIbHBIX MPSIMBIX 1
53 1
54 1
55 C 1
MMa YTJIOB TPEYTOJIBHUK
56 y y pey 1
57 1
BHemiHue yrisl TpeyroisHUKa
58 1
59 CyMMa BHYTPEHHHUX YIJIOB MHOTOYTOJIbHUKA U 1
60 CyMMa BHEIIHUX YTJIOB BBITYKIIOTO 1
61 MHOT'OYTOJIbHU 1
Konrtponbhas pabora o Teme
62 «ITapannensHocTs. CymMMa yTiioB 1
MHOTOYTOJIbHUKA
63 1
[Ipu3Haky paBeHCTBA NPSAMOYTOIBHBIX
64 TPEYTOIBHUK 1
65 [lepnienquKynsp 1 HaKIOHHAs 1
66 CBoiicTBO MeIMaHbI MPSIMOYTOJIEHOTO 1
67 TPEyrojibHHUKA, IPOBEAEHHON K THUIIOTEHY3€ 1
68 [IpssMOyTONBHEIN TPEYTOJIBHUK ¢ YIiIoM B 30 1
69 rpanycos 1
70 COOTHOIIIEHHSI MEX/y CTOPOHAMH U YTIIaMH 1
71 TPEyroJibHIKA 1
72 HepaseHnctBo TpeyronbHuka. HepaBeHCTBO 0
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73 JUTHHE JIOMaHO! 1
KoHnTtponbsHas padoTa 1o Temam

74 «IIpssMOyTONBHBIE TPEYTOJIBHUKI, 1
«[‘eomeTpryeckre HepaBEeHCTBAY

75 . 1

76 OKpYXHOCTb, XOP/Ibl U ITMAMETPBI, X CBOWCTBA 1

77 1

78 BzanmHoe pacrionokeHne OKpy>KHOCTH U 1
npsmoii. KacarenbHast 1 cekyIas K OKpy»KHOCT

79 1

80 1
OKpy>XHOCTb, BIHCaHHAsI B YITOJ

81 1

82 [lonsiTHE O TEOMETPUIECKOM MECTE TOUEK. 1

83 [Tpumepbl reoMeTpHUYECKUX MECT TOYEK Ha 1
TJIOCKOCTH

84 OrmnmcanHast OKPY>KHOCTb TPEYTOJIbHUKA, €€ 1

85 HEHTPBI 1

86 1

87 1

88 MeTo/] reOMeTpHUYECKUX MECT TOUYEK MIPU 1
pElIeHAN TEOMETPUIECKUX 31

89 1

90 OO60CHOBaHUS TIPOCTEHIITIX MTOCTPOSHUIA, ITAITBI 1

o1 331241 Ha TIOCTPOCHUSI, PEILICHNE 3a/1a4 Ha 1
[IOCTPOEHUE HUPKYJIEM U JIMHEUKOU
KoHnTposbHas padoTa no reme «OKpy»KHOCTb.

92 I'eomerpuyeckne mecta Touyek. [Toctpoenus ¢ 1
MIOMOIIIBIO IIMPKYJISL M JIMHEHKI

93 [Moeropenwue n 06o61IeHUEe. Pemenune 3a1ay,

94 WLTIOCTPUPYIOIUX CBS3H MEXKIY Pa3INIHBIMH

95 TEeMaMH Kypca
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96 1

97 1

98 1

99 1
100 1
101 Hrororast KOHTpOJIbHAS paboTa 1 1

[ToBTOpenue n 0600meHne. Pemenue 3agaq,
102 WLTIOCTPUPYIOLINX CBS3H MEXKY Pa3THYHBIMU 1
TeMaMu Kypca
OBIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 102 6 0
8 KIIACC
KoauuyecTBO 4acoB DJIeKTPOHHBbIE
Hara nudposbie
Ne n/m Tema ypoka Beero KOHTpﬁOJ‘[LHbIe HpaKTﬁnqecm/Ie W3yuenus 0BpazoBaTeabHbIE
padoThI padoThI pecypesi

1 1

2 1

3 [Tapannenorpamm, ero Npu3HaKu U CBOKMCTBA 1

4 1

) 1

6 1

7 [IpsmoyronbHUK, pOMO, KBapaT, NX MPU3HAKH 1

8 U CBOMCTBa 1

9 1

10 1

CpenHasa TMHAA TPEYTOJIbHUKA

11 1

12 Tpamenus. PapHoOenpennas Tparmerus, eé 1

13 CBOWCTBA U MPU3HAKH 1
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14

[IpsimoyronpHas Tpanerus

15 Cpenusist TMHUS Tpanenuu
16 T o 1
17 eopema Danec 1
18 1
19 TeopeMa 0 MPOMOPIIMOHATBHBIX OTPE3KaX 1
20 LenTp Macc TpeyrojabHUKa 1
21 LenTpanpHO-CHMMETpUYHBIC (PUTYPHI 1
29 KonTponbHas pabora o Teme 1
«HeThIpEXYrOIbHUKI
23 [TonoOue TpeyroibHUKOB, KO3 GUIUEHT 1
noa00ust
24 1
25 1
26 1
27 1
28 [Tpu3Haku Mo100HS TPEYTOIHHUKOB 1
29 1
30 1
31 1
32 1
33 [IpuMeHerye TTOX00HS MPU PEIICHUH 1
34 MPaKTUIECKUX 3a71a4 1
35 1
36 1
37 BBesienne nmoHATHS IpeoOpa3oBaHus MOA00US 1
1 OJJ00HBIX Guryp
38 KonTponbHas pabora o teme "I[logobue” 1
39 [MousTre rromaau. CBoicTBa TUTOMIAEH 1
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40

41

reoMeTpHYecKuX puryp

42

43

44

45

46

47

[Ipocreitmme GpopMymbI AT TUTOIIATN
TPEyrojbHUKa, IapauieorpaMMa, pomoa u
Tpamnenu

48

9

50
51
52

53
54
55

[Tnomaau nogoOHBIX GUryp

KonTposnbHas padora o teme "ILiomas"
Teopema [Indaropa

56
57

58

59
60

[Tpumenenue Teopemsl [Tudaropa npu
pPELIEHUY IIPAKTUYECKUX 3a.

61

62

63

64

65

66

[IponoprimoHanbHBIE OTPE3KHU B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE

PR Rr R R RRPR R RRPRRRPRRRERRRERREPRRERRREPRRPR

67

CuHyc, KOCHHYC, TAHT€HC U KOTAHT'€HC OCTPOTO
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68

yrijia npsAaMoOyrojJbHOro TpeyrojlbHUK

1
69 1
70 Tpuronomerpudeckue GyHKIMH yTIIoB B 30°, 1
71 45°u 60 1
72 KontponbsHas pabora o teme «Teopema 1
[Tudaropa 1 Havyana TPUTOHOMETPUID
73 1
74 1
75 BriricaHHbIe ¥ IEHTpaTbHBIE YTIIBI 1
76 1
77 . 1
78 VYroa Mexay KacaTelIbHOH M XOpI0 1
79 1
80 VTIBI MEXTy XOp/IaMH U CEKYIIUM 1
81 ) 1
82 BriricaHHbIC ¥ OTTUCAHHBIC YEThIPEXYTOJILHHUK 1
83 1
84 CBoiicTBa 1 TIPH3HAKU BIIUCAHHOTO 1
85 Y4eTHIPEXYTOJTbHUKA 1
86 1
87 1
88 B3aumHOe pacrosiokeHHe IByX OKPYKHOCTE 1
89 . 1
Kacanue okpyxHOocTEN
90 1
91 OOuiue KacaTenbHbIE K IBYM OKpPY>KHOCTSIM 1
KoHnTponbHas paboTa 1o reme «YTIIbl 1
92 YeTHIPEXYTOJIFHIKH, CBA3AHHBIE C 1
OKPY)KHOCTBIO»
93 [NoBTOpenue u o6o6mIIeHNe. Pemenne 3anay,
94 WLTIOCTPUPYIOIIUX CBS3H MEXKIY Pa3INIHBIMH
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95 TeMaMH Kypca 1

96 1

97 1

98 1

99 1
100 1
101 Htorosas koHTponbHas paboTa 1 1

[loBTOpenue u 0606menne. Pemenne 3amaq,
102 WUTIOCTPUPYIOMINX CBA3HM MEXAY Pa3TUIHBIMH 1
TeMaMH Kypca
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 6 0
9 KJIACC
KoanvectBo yacos DJIeKTPOHHbIE
Hara undposbie
Ne n/m Tema ypoka Beero KOHT%oanme HpaKTﬁnqeche PEAT— 0Gpa3oBATETbHbIC
padoThI padoThI pecypebi

1 Cunyc, xocunyc, Tanresc yrios ot 0 go 180° 1

2 OCHOBHOE TPUTOHOMETPHUUIECKOE TOKIECTBO 1

3 1

4 DopMyITbl IPUBEACHUS 1

5 1

6 Pemenue tpeyroiapHrukoB. Teopema KOCHHYCOB 1

7 T 1

eopemMa CHHYCOB

8 P Y 1

9 1

10 Pemenue mpaktuueckux 3aaad ¢ 1

WCTIOJIb30BaHUEM TEOPEMbI KOCHHYCOB U
11 TEOPEMBI CUHYCO 1
12 1
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13 1
14 Tpuronomerpuueckue HOPMYJIbI JIS TUIOIIATU 1
15 TPEYTroJIbHHKA, TapaJuIeTIOrpaMM 1
16 1
17 1
18 ®dopmyna ['epona 1
19 1
20 dopmyna MIONIAIN BEITYKIOTO 1
YETBIPEXYTOJIBHUKA
21 pexyr 1
22 KonTponbHas padora o teme «Pemenue 1
TPEYTOJIbHUKOB)
23 Xopasl ¥ TOJOOHBIE TPEYTOIBFHUKHN B 1
OKPYKHOCTH
24 1
25 Teopema o Mpon3BEACHUHN OTPEIKOB XOPT 1
26 1
97 TeopembI 0 TPON3BEIEHUH OTPE3KOB CEKYIINX 1
28 . 1
29 Teopema o kBajjpaTe KacaTeIbHON 1
30 1
31 Teopems! YeBsl 1 Menena 1
32 1
33 [TousiTvie 0 roMOTETUH 1
34 KonTponbnas padora o teme «Ilogodue 1
TPEYTOJIHHUKOBY
35 YpaBHeHUE NPsIMOM Ha IJIIOCKOCTU. YTIOBOU 1
KO3 (UITUEHT U CBOOOTHBIN WIICH, UX
36 FEOMETPUYECKUN CMBICIT 1
37 [lapanmiensHOCT ¥ IEPIICHAUKYIAPHOCTH 1

MPSIMBIX (Yepe3 YIIIOBOM KOA(GHUIIUCHT)
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38 VpaBHEHHE OKPYKHOCTU 1

39 Haxoxnenue nepeceueHuit okpyxHocTel 1 1

40 IpPSMBIX B KOOpAMHATA 1

41 dopmyra paccTOSHUS OT TOUKH 10 MPSIMON 1

42 [Inomaznp napanienorpaMma B KOOpAMHATAX, 1
MOHATHE 00 OPHEHTUPOBAHHOM MJIOIIAIH
[Ipumenenue MeToa KOOPIUHAT B

43 MIPaKTHYECKU-OPUEHTUPOBAHHBIX 1
TeOMETPHUYECKHX 3a]1auax

44 Kontponbhas pabora o Teme «Metoz 1
KOOpAUHAT»

45 BexTops! Ha m10cKOCTH 1

46 CrnosxeHue 1 BEIYNTaHHE BEKTOPOB — IpaBUIIa 1
TPEyroJibHUKA U TapajuieiorpaMMa

47 1

48 YMHOKEHNE BEKTOPA Ha YHCIIO0 1

49 KoopnuHate! BekTopa 1

S0 CroxeHue 1 BBIYHTaHHE BEKTOPOB, 1

51 YMHOXKEHHE BEKTOpa Ha YUCIIO B KOOPJMHATAX 1

52 [IpuMeHeHne BEKTOPOB B (U3UKE, IEHTP Macc 1

53 1

54 [TonsaTHe 0 6a3uce (Ha IUIOCKOCTH). 1
PaznoxeHus: BEKTOPOB 110 6a3ucy

55 1
CkassipHOE TIPON3BEICHUE BEKTOPOB,

56 FEOMETPUUYECKHUI CMBICIT U BBIPAXKEHHE B 1
JIeKapTOBBIX KOOPAMHATAX

57 JucTpuOyTHBHOCTH CKAJIIPHOTO TIPOU3BEACHUS 1

58 CkansipHO€ pOU3BEACHHE U MMPOECLIUPOBAHUE 1

59 1

60 [MpuMeHeHne cKaIsIpHOTO MPOU3BEICHUS 1
BEKTOPOB JJIsl HAXOXKJICHHS AJIMH U YTIIOB

61 1
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62 Pemenne reoMeTpuuecKkux 3a1ad ¢ OMOILBIO 1
63 CKaJIIPHOTO MPOU3BEICHHS L
64 KontponbHas padbora 1mo TeMe «BeKTopsDy 1
65 1
66 [IpaBuIIbHBIE MHOTOYTOJIBHUKH, BEIYUCIICHUE 1
67 UX DIIEMEHTOB 1
68 1
69 1
Ywcno ¥ JUTMHA OKPY>KHOCTH
70 1
71 1
79 JnunHa 1yru OKpy>KHOCTH 1
73 PajuanHas Mepa yria 1
74 1
75 1
76 [Tnomaap Kpyra u ero 3IeMeHTOB (CeKTopa 1
CerMeHTa
77 1
78 Beluncnenre nepuMeTpoB | miomaaeit gpuryp, 1
79 BKJIIOYAIOLIMX 3JIEMCHTBI KpYT 1
80 KonrtponbHas no teme «/[mnHa oKpyKHOCTH H 1
TUIOINAIb KPyra
81 HentpanbHas cuMMeTpus 1
82 LenTpanbHO-CHMMETPUYHBIC (PUTYPHI 1
83 IoBopor 1
84 OceBas cuMMeTpus 1
85 durypsi, CHMMETPH'IHBIC OTHOCHTEILHO 1
HEKOTOPOW OCH
86 [NapannensHsIil TIEpEHOC 1
87 [lonsTHE ABMXEHUS U €T0 CBOMCTBA 1
88 PaBenctBo ¢uryp 1
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HpOHBJ’ICHI/IH CUMMETPHHU B IIPUPOAC,

89 YKUBOIIUCH, CKYJIBIITYpPE, apXUTECKTYpPE 1

90 Komnoszunmu aBmkeHud (mpocreiiime 1
TIPUMEPHI)

91 1

92 1

93 1

94 1

95 [loBTOpenue u o606menHne. Pemenne 3amaq, 1
WUTIOCTPUPYIOIIUX CBS3HM MEXIY Pa3IUIHBIMH

96 TeMaMH Kypc 1

97 1

98 1

99 1

100 1

101 Hrorosast KoHTpoOIbHAS paboTa 1
[oBTopenwue n 06obmIeHue. Pemenne 3anay,

102 WJUTIOCTPUPYIOMIUX CBS3HM MEXIY Pa3TUIHBIMH 1
TeMaMH Kypca

OBIIEE KOJIMYECTBO HACOB I10 [TIPOTPAMME 102
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YYEBHO-METOJNYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O NTIPOLHECCA

Jlocka ¢ KOOpAMHATHOW CETKOM.

KomriekTel ACMOHCTPALMOHHBIX TNIAHUMCTPHUYCCKUX U CTCPCOMCTPHUICCKUX TCII.

Harmnsigasie mocoOus (miakatel, rpadyuKu, TaOTUITE).

[TeyatHbie mocoOus (y4eOHHUKH, pa3JaTOYHBINA U IUJAKTUYECKUI MaTepHalbl).

© o k~ wnF

[TopTpeTh! BbIIAOIMNXCS MATEMATUKOB.

KoMIuiekT uepTeKHbIX HHCTPYMEHTOB: JIMHEWKA, TpaHCHOPTUP, yronbHUK (30°, 60°), yronbHuk (45°, 45°), HUpKyIIb.

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Knacc VueOHHUK WzpatensctBo | ['ox m3nanus Komduarop
B IIEPEYHE
Teomerpust: 7 kmacc: yueOnuk s ydammxcs OY / A. T. Mepsnsak, B. b. M. : Benrana- 2016 1124361
. [Mononckuit, M. C. Skup. —192 c. : n. Ipadp., | <YL9 | llzashk
I'eomerpusa, 7 — 9: Yuebuuk s oOmieoOpaszoBarenbHbix yupexaeHuit / JIL.C. M.: 2019 1124311
Artanacsn, B.®. byrysos, C.b. Kagomues u ap. —. 384 c.: ui. [lpocBemenue, |  “-° | 7709w
I'eometpus: 8 kmacc: yueOHuk nans ydammxcs OY / A. T'. Mepsmak, B. b. M. : Benrana-
l'eomerpusa, 7 — 9: Yuebuuk s oOmieoOpaszoBarenbHbix yupexaeHuit / JI.C. M.: 2019 1124311
AtanacsH, B.®. byryzos, C.b. Kagomues u np. —384 c.: ni. [Mpoceemenue, | | 777707
. . M. : Benrana-
FeOMeTpI/IﬂV. 9 xnacc: yueOnHuk mans yuvammxes OY / A. I'. Mepsmik, B. b. Tpad 2019 1124363
9 [Tononckuii, M. C. Sxup. —240 c. pag.,
I'eomerpus, 7 — 9: YuebHuk nans obmeoOpa3zoBaTenbHbIX yupexaeHuit / JI.C. M.: 2019 1124311
Atanacss, B.®. byrysos, C.b. Kagomues u np. —384 c.: mi [pocBemenwe, | | 77T
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METOJUYECKHUE MATEPHUAJIBI IS YYUTEJIA

Knacc Nem/m HaunmenoBanue yaeOHOTO TOCOOUs W3narensCcTBO Ton
U3IaHUs
I'eomerpus : 7 xmacc : meronuueckoe mocobue / E.B. Bymko,A.I. Mepsnsak, B.b. )
L [Tonmonckuit u np. —-M. : Benrtana-I'pad,2015. — 152 c. : u. M. ‘Benrana-T'pad 2019
7 -
2 I'aBpunosa H.®. KonrponpHo-u3meputenbuble Matepuansl. ['eomerpus. 7 knace. (KMM M.: BAKO 2019
E-xnacc). ®I'OC
3 XKypasnes C.I'., KouTposbHble 1 camocToATeNbHbIE paboThl Mo anredpe u reomerpun. / | M.: U3narenscTBo 2019
' kiacc. Ko BceM neicTByOMUM y4eOHUKAM. «IK3aMeH»
['eomerpus : 8 xmacc : meromumueckoe mocobue / E.B. Bymko,A.I. Mepsnsak, B.b. )
4 [Tonmouckuit u np. —-M. : Bentana-I'pap — 152 c. : ni. M. ‘Benrana-Tpad 2019
8 5 Kypasnes C.I'., U3oroBa C.A., Kupeera C.B., KoutponbsHbie u camocToaTenabHble padboThl | M.: M3naTenbcTBO 2019
' no anredpe u reometpun. 8 kiacc. Ko BceM aeiicTByrommM yuyeOHUKaM. «DK3aMeH»
6 I'aBpunoBa H.®. KonTponsHO-u3Meputensuble Matepuansl. ['eomerpus. 8 knacc. (KHUM). M.: BAKO 2019
OrocC
7 XKypasnes C.I'., U3otoBa C.A., Kupeesa C.B., KoutposbHble 1 camocrosiTenbHble paboTsl | M.: M3narenscTBo 2019
' 1o anredpe u reomerpun. 9 kiacc. Ko BceM aeiicTByonmm yuyeOHUKaM. «DK3aMEeH»
I'eomerpus : 9 knacc : merogumueckoe nocobue / E.B. byuko,A.I. Mep3msik, B.b. )
8 ITononckuit u np. —-M. : Benrana-I'pa¢,2015. — 152 c. : mi. M. :Benrasa-Tpag | 2019
9 Pypykun A.H. KontponsHo-uzmeputenshsle Marepuaisl. ['eomerpus. 9 kmacc. (KUM E- M.: BAKO 2019
9 kiacc). PI'OC
OI'D: 3000 3amau ¢ orBeramu no Mmarematruke. Bece OI'D. 3000 3amau ¢ orBeramu 1o
mateMmatuke. Bee 3aganus yactu 1 / W. B. Amenxo, JI. O. Pocnosa, JI. B. Ky3nenosa, C. .
10. b. CyBoposa, A. C. Tpenanus u ap.; nox pea. M. B. Amenko - - 528 c. (Cepus "OI'D. M. Orksaver» 2021
bank 3aganuii").
11 OI'D. Marematuka 50 BapuaHTOB. THIOBbIE BapHaHThl 3K3aMEHALMOHHBIX 3aJJaHUN OT M. «OK3aMEHy 2023

paspabotunkoB OI'D/ / non. Pen. Amenko U.B.
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https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%c6%f3%f0%e0%e2%eb%e5%e2%20%d1%2e%c3%2e&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%c8%e7%ee%f2%ee%e2%e0%20%d1%2e%c0%2e&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%ca%e8%f0%e5%e5%e2%e0%20%d1%2e%c2%2e&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%c6%f3%f0%e0%e2%eb%e5%e2%20%d1%2e%c3%2e&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%c8%e7%ee%f2%ee%e2%e0%20%d1%2e%c0%2e&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%ca%e8%f0%e5%e5%e2%e0%20%d1%2e%c2%2e&t=12&next=1

MensnaukoBa H.b., 3axaposa I'.A./lunaktueckue Marepuainsl 1o reomerpun. / knacc. K | M.: U3natenscTtBo
12. " " 2019
yaeOnuky JI.C. Atanacsna "I'eomerpus. 7-9 kiacchl «IK3aMEH»
MenpaukoBa H.b., 3axaposa I'.A./lunakTiudeckue Matepuansl 1mo reomerpuun. 8 kimace. K | M.: U3naTenbcTBo
7-9 13. " " 2019
yaeOnuky JI.C. Atanacsna "I'eomerpus. 7-9 kiacchl «IK3aMEH»
MenbaukoBa H.b., 3axapoBa I'.A./lunaktuueckue Marepuaiibl 1o reomerpun. 9 knace. K | M.: U3narenscTBO
14. " " 2019
yuebHuky JI.C. Atanacana "I'eomerpus. 7-9 kiaccel «IK3aMEH»
HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
Ne .
w/n HaunmeHoBaHune 00pa3oBaTejibHOIO pecypca DJIeKTPOHHBIIi ajpec
1. | Unateprer-nopran Beepoccuiickoit oauMITMaabl IIKOJIEHUKOB http://www.rusolymp.ru
2. | Beepoccuiickue IMCTaHIMOHHBIE IBPUCTHYECKUE OJMMITUA/IbI IT0 MAaTEMATHUKE http://www.eidos.ru/olymp/mathem/index.htm
3. | UadopmanmoHHO-TIONCKOBAs cucTeMa «3a1aum» http://zadachi.mccme.ru/easy
4. | KoHKypCHBIC 33a]1a4¥ [0 MaTeMaTUKe: CIIPABOYHHUK U METO/IbI PEIICHHUS http://mschool.kubsu.ru/cdo/shabitur/kniga/tit.ntm
5. | TecrupoBanue online: 5—11 kiaccer http://www.kokch.kts.ru/cdo.
BupryanbHeiii KaOMHET y4uTensi, OCHAIEHHBIH NHOOPMAMOHHBIMH PECypcaMH 1
6. | uHTepaKTMBHBIMK CepBHCAME TS ITOATOTOBKH M POBEACHHS 3aHATHIA 11O http://uztest.ru/
MaTeMaTHuKe
7. OnuMnuans! 1 MKOJIHHUKOB http://3.olimpiada.ru/
8. | MoCKOBCKHH IIEHTP HEMPEPHIBHOTO MaTEMaTH4IeCKOro 00pa3oBaHuUs http://www.mccme.ru
9. | BupryanpHas miKosa IOHOTO MaTeMaTHKa http://math.ournet.md/indexr.htm
10. | bubnmoTeka 3MEeKTPOHHBIX YUeOHBIX MOCOOUH 10 MaTeMaTHKe http://mschool.kubsu.ru
11. | Bcs snemeHTapHasi MaTeMaTHKa http://www.bymath.net
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https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%cc%e5%eb%fc%ed%e8%ea%ee%e2%e0%20%cd%2e%c1%2e&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%c7%e0%f5%e0%f0%ee%e2%e0%20%c3%2e%c0%2e&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%cc%e5%eb%fc%ed%e8%ea%ee%e2%e0%20%cd%2e%c1%2e&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%c7%e0%f5%e0%f0%ee%e2%e0%20%c3%2e%c0%2e&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%cc%e5%eb%fc%ed%e8%ea%ee%e2%e0%20%cd%2e%c1%2e&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%c7%e0%f5%e0%f0%ee%e2%e0%20%c3%2e%c0%2e&t=12&next=1
http://www.rusolymp.ru/
http://www.eidos.ru/olymp/mathem/index.htm
http://zadachi.mccme.ru/easy
http://mschool.kubsu.ru/cdo/shabitur/kniga/tit.htm
http://www.kokch.kts.ru/cdo
http://uztest.ru/
http://3.olimpiada.ru/
http://www.mccme.ru/
http://math.ournet.md/indexr.htm
http://mschool.kubsu.ru/
http://www.bymath.net/

12. | DnekTpoHHO-00pa30BaTEIbHBIC PECYPCHI http://eor-np.ru/

13. | DnexrponHbie popmbl yueOHBIX MocoOuit n3narenbpeTa [Ipocsenienue https://digital.prosv.ru/user/

14. | JImarnoctuyeckue paboTel MuHucTepCcTBa MpocBemenust PO https://docs.edu.gov.ru/

15. | Bauk 3amaauit UCPO PAO http://skiv.instrao.ru/bank-zadaniy/
16. | OtkpsiThiit OaHk 3ananuii PISA https://fioco.ru/

17. | IIporpamma MPO Camapckoii obmactu o passutuio OI° https://sergrc.minobr63.ru/

18. | AKnace https://www.yaklass.ru/
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http://eor-np.ru/
https://digital.prosv.ru/user/
https://docs.edu.gov.ru/
http://skiv.instrao.ru/bank-zadaniy/
https://fioco.ru/
https://sergrc.minobr63.ru/
https://www.yaklass.ru/
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