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INOACHUTEJIbBHAS 3AIINCKA

I'eomeTpust Kak OJMH U3 OCHOBHBIX Pa3JeJOB LIKOJIbHOM MaTEMaTUKH, UMEIOIIUNA CBOEH
LEJIbI0  00ECIeUYUTh H3yuyeHHE CBOWCTB W pa3MepoB (GUIYp, UX OTHOLICHMH M B3aUMHOE
pacrojoXKEeHUE, ONUPAETCd Ha JIOTMUYECKYH0, JOKa3aTeNIbHYI JMHUIO. LleHHOCTh u3yueHus
reOMETPUH Ha YPOBHE OCHOBHOT'O 00Ilero 00pa30BaHus 3aKI0YaeTCsl B TOM, YTO 00ydaroLuiics
YUUTCS TNPOBOJIUTH JIOKA3aTEIbHBIE PACCYKIEHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUEHUS,
JIOKa3bIBaThb MCTHHHBIC YTBEP)KICHUS M CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IIPOBOJHTH
paccyXIeHHs «OT MPOTUBHOTO», OTINYATh CBOMCTBA OT MPU3HAKOB, (POPMYIUPOBATH OOpaTHbIE
yrBepxkaeHus. Ocoboe 3HaueHue JoKas3aTelbHas JUHHUS MMEET Ul YIiyOJIEHHOro HM3y4YeHHUs
MaTEMaTHUKH.

[lenbto M3y4eHHs TEOMETPUHU SBIIAECTCA MCIONB30BAaHME €€ KaK HHCTPYMEHTa IpU
pEIIEHNN KaK MaTeMaTU4YEeCKUX, TaK M IPAKTHMUECKUX 3a/ay, BCTPEYAIOIIUXCS B pPEabHOU
xu3HU. OOyyaromuics A0JKEeH HaYyYUThCS ONPENEeNsTh NeOMETPUYECKYI0 (Urypy, ONUCHIBATH
CIIOBaMU YepTEX MM PUCYHOK, HAWTH IUIOIAAb 3E€MEJIbHOTO Y4YacTKa, pacCUUTHIBAThH
HEOOXO/[UMYIO0 JUIMHY ONTOBOJOKOHHOrO KaOeys uiau Tpebdyemble pasMmepbl rapaxa mis
aBTOMOOWIIL. DTOMY COOTBETCTBYET BTOpasi, BHIYMCIUTENIbHASI JUHUS B U3YYEHUHU T'€OMETPHUH.
[lpu pemeHun 3agay  MPAKTMYECKOIO  XapakTepa OOyYaloolUiics y4yuTcs  CTPOUTh
MaTeMaTUYeCKUe MOJENIN pEabHbIX JKU3HEHHBIX CHUTyallMi, NpPOBOJUTH BBIYUCICHUS U
OLICHUBATh aJIEKBATHOCTb MTOJIyYEHHOT'O Pe3y/bTaTa.

Oco0eHHOCTh Y4eOHOTO Kypca yrIyOJIEHHOTO WU3YYCHHUS T€OMETPUU COCTOUT B TOM, YTO
oOyyaroluecs: He MPOCTO 3HAKOMSTCS C ONpeAEIEHHBIMU OHATHAMM, @ YBEPEHHO OBJIAJEBAIOT
umu. CylIecTByIOIIMe TEMBI MPOrpamMMbl 0a30BOTO Kypca T€OMETpHH H3y4aroTcs Ha Ooiee
riyOOKOM ypoBHe, a oOyvarolmiuecssi HpUOOpETarT yMEHHs, [OMOTalolIMe UM YBEPEHHO
IPUMEHSTHh CBOM 3HAHUS HE TOJbKO B MaTEMAaTHUKE, HO U B CMEKHBIX IIPEIMETAX, MPEXKJIE BCETO
¢u3uke M HH(POpMATHKE, a TaKXKE I0Jb30BATHCS IOJYYEHHBIMH 3HAaHMSAMU IpPU pPELICHUU
MPAKTUYECKHX 3ajau.

CornacHo yuyeOHOMY IuUTaHy B 7-9 Kiaccax u3y4aercs YriayOs€HHBIH ydeOHbI Kypc
«['eomeTpusi», KOTOPBIA BKIIIOYAET CJEAYIOIIME OCHOBHBIE pasfensl coaepxanus: «Hauana
reomerpun», «TpeyroabHukn», «OKpyKHOCTbY»,  «YHeTblpéxyroiabHukn», «Ilomobuey,
«2OneMeHTsl TpuroHomeTpum», «llmomagu», a Takxke «Merox KoopAauHaT», «BekTophI»,
«[IpeobpazoBaHMs IIOCKOCTH.

Ha n3yuenne yueOHoro kypca «I'eomerpusi» orBoautcst 306 yacos: B 7 kiacce — 102 yaca
(3 yaca B Hezeno), B 8 kiacce — 102 yaca (3 gaca B Heneno), B 9 kinacce — 102 gaca (3 yaca B
HEJIEIIO).

COJAEP/)KAHUE OBYYEHUA

7 KUIIACC

Hauyana reomerpun

Hctopus BO3HHMKHOBEHHMS M pa3BUTHS reoMerpud. HadaibHble NOHSTHS T€OMETPHH.
Touka, psiMasi, OTpe30K, Jy4. [loHsTHE 00 akcuoMe, TeopeMe, T0Ka3aTeNbCTBE, OMPEICICHHIH.

B3auMHOe pacrionoxeHue ToueKk Ha mpsAMou. M3mepeHne MIMHBI OTpe3Ka, pacCTOSIHUE
ME¥K1y TOUKaMH.

[Tonymnockocts U yrosu. Buasl yrios. M3mepenue BenuuuwH yriioB. BepTukaneHble U
CMEKHbIe yrubl. [lapannenbHble M NEPHEHAUMKYJSApPHbIE IpsMble. PaccTosHHe OT TOYKM 0
npsimoid. buccektpuca yria.

Jlomanas. Bunasl nomanbix. JliimHa < sioma”oil.  MHoroyrosbHuku. Ilepumerp
MHOTOYTOJIbHUKA. [IOHATHE O BBIMYKIBIX U HEBBITYKJIBIX MHOTOYTOJIbHUKAX.

[TepBuuHbIe IPEACTABIECHUS O PABEHCTBE (PUTYpP, UX PACTIONOKEHHUH, CHMMETPHUHU.



IIpocreiimne noctpoeHus. MHCTpyMEHTBI U1l U3BMEPEHUN U ITIOCTPOCHUM.

TpeyrojibHuKn

Buner TPEYrOJIbHUKOB! OCTpPOYTOJIbHBIE, IIPSIMOYTOJIBHBIE, TYIOYTOJIBHBIE,
paBHOOEIPEHHBIE, paBHOCTOPOHHUE. MennaHa, OUCCeKTprca U BEICOTA TPEYTOJbHUKA.

PaBencTBo TpeyronbHuKoB. IlepBBII M BTOpPOM NpPU3HAKH PABEHCTBA TPEYTOJBHHUKOB.
PaBHOGeipeHHbIE TpeyroJbHUKM M UX cBoWcTBa. [Ipu3HaK paBHOOEIPEHHOrO TpPEyrojbHHKA.
Tperuil npU3HaK paBEHCTBA TPEYTrOJIbHUKOB.

CooTHO1IEHNs MEXy CTOPOHAMU U yIJaMH TPEeyrojpHuKa. HepaBeHCTBO TpeyrojapbHUKA.
HepaseHncTBO 0 1iIMHE TOMaHOM.

Cummetpuunble purypsl. OCHOBHBIE CBOMCTBA 0CeBOM cuMMmeTpud. [IpuMepsl cuMmMeTpun
B OKPY’KAIOIIEM MUDE.

ITapajuiesabHbie npsMbie. CyMMa yIJI0OB MHOIOYTOJIbHHKA

[TapajuieIbHOCTH MpPSIMBIX, UCTOPUYECKHE CBEIAEHUsA O ImocTynare EBkimIa u o0 poiau
Jlo6aueBCKOro B OTKPBITUM HEEBKIMIOBOM reoMeTpuu. CBONCTBA M NPU3HAKU MapajuleIbHbBIX
npsimbix. CyMMa yriaoB TpeyrosibHMKa. BHemHue yrisl TpeyronbHuka. CymMma BHYTPEHHHX
YIJI0B MHOTOYTOJIBHUKA U CyMMa BHEIIHUX YIJIOB BBIITYKJIOIO MHOTOYIOJIbHUKA.

IIpsiMoyroJibHBIE TPEYTroOJIbHUKHU

ITpusHaky paBeHCTBa NPAMOYTOJBHBIX TPEYrOJILHUKOB. lleprneHaukyisp M HakIOHHas.
CBolicTBO MeauaHbl MPSMOYIOJBHOTO  TPEYrOJbHUKA, IPOBEIEHHOM K  TUIIOTEHY3E.
[IpssiMOYyTOJIbHBIN TPEYTOJIBHUK C YIiioM B 30°.

OxpyxHOCTH

[ToHsITHST OKPYKHOCTH M Kpyra. OJIEMEHTBl OKPY)KHOCTM W Kpyra: LEHTp, pajuyc,
JMaMeTp, XOpJla, X CBOMCTBA. B3auMHOE pacIionoKeHne OKPYKHOCTH U npsiMoi. KacarensHas
U ceKymas K OKpyxkHocTu. OKpyKHOCTb, BIHcaHHass B yroi. [Ipocrelimme moctpoeHus c
MOMOUIbIO UPKYJIS U TUHEHKH.

I'eomeTrpryeckne mecra TOYeK

IlonsiTe O reoMeTpu4ecKkoM MecTe TodyeK. lIpumepsl reomMeTrpudeckux MeCT TOYEK Ha
IUIOCKOCTH. buccekTpuca yria u cepeJuHHBIA NEPIEHIUKYISAP K OTPE3KYy KaK F€OMETPUUECKUE
MecTa Touek. OnucaHHas OKPYKHOCTh TPEYroJIbHHMKA, €€ LeHTp. MeToJ reoOMeTpUYeCKX MeCT
TOYEK IIPU PELIEHUH F€OMETPUUECKUX 3ajad.

IocTpoeHust ¢ MOMOILIBIO HUPKYJISA M JTHHEHKH

Hcropuyeckue cBeneHus. OOOCHOBAaHUS MPOCTEHIIMX MOCTPOSHMM, 3Talbl 3aJauyd Ha
IIOCTPOEHUs, PEIICHNE 3a7a4 Ha IIOCTPOECHNUE UPKYJIEM U JIMHEUKOM.

8 KUIACC

YeTbIpEéXyroJabHUKH

[TapannenorpamMM, ero mnpu3Haku M cBoiicTBa. IIpsMOyronbHHMK, poM0O, KBaapaT, HX
npusHaku U cBoicTBa. Tpanenus. PaBHOOenpeHHas Tpameuusi, €€ CBONWCTBA M IPHU3HAKU.
[TpstmoyronbHas Tpaneuus. CpeaHsis IMHUS Tpanenuu.

Cpenssist TMHUS TpeyrojibHUKAa. MeTon yABOEHMsS MeIuaHbl TpeyrojibHHUKa. Teopema o
[IEPECCUCHUH MEIUAH TPEYTOJIbHUKA.

Teopema @aiteca, TeopeMa 0 NMPONOPLUHUOHAIBHBIX OTpe3kax. Teopema BapunboHa uist
IIPOU3BOJILHOIO YETHIPEXYTOJIbHUKA.

[{enTpanbHO-CUMMETPUYHBIE (DUTYPHI.

IHoxooue

[TogoGue TpeyroapHUKOB, Kod(pdunmentT nomgodus. [Ipusnaku mogoOus TPEyroJbHUKOB.
[TpumeHeHne MOJ00MS MIPU PELICHUH T€OMETPUUECKUX U MPAKTHUECKUX 3ajay.

ILnomans

[Tonstne o momraau. CBoilicTBa miom@aaei reomerpudeckux ¢uryp. Ilpocteitmue
dbopMynbl Ui MJIOLWIAAM TPEYroJIbHMKA, MapajuienorpamMma, pomba u Tpaneuuu. [lmomaau
no00HbIX (puryp. OTHOIIEHHE MIIOIIAeH TPEYTrOJIbHUKOB.



Teopema Ilngaropa

Teopema Iludaropa. Ilpumenenne Tteopemsl Iludaropa mpu pemieHUH TPAKTUIECKUX
3a/1a4.

DJIeMeHThI TPDUTOHOMETPHH

CuHyc, KOCHUHYC, TaHT'€HC U KOTAHI'€HC OCTPOrO yrja IpsIMOYTOJIbBHOI'O TPEYrOJIbHUKA.
Tpuronomerpuueckue ¢yakuuu yrioB B 30° 45° m 60°. IIponopumoHadbHBIE OTPE3KH B
IIPSAMOYT'OJIBHOM TPEYTOJIbHUKE.

YT1JIbl M 4eTBIPEXYT0JIbHUKH, CBA3AHHbIE C OKPY/KHOCTBIO

BrnucanHble W LEHTpaJIbHBIC YIUIBI, YIOJI MEXKJY KAcAaTeJIbHOM U XOPIOH. YTIbl MEXIY
XOpJaMM M CEKyIUMMH. DBrnucaHHblE ¥ ONMCAaHHBIE OKDPY)KHOCTHM TpPEYTOJIBHMKA U
4eThIpEXyroapHUKU. CBOICTBA M MNPU3HAKM BIHMCAHHOTO 4YETBHIPEXYrosibHUKA. B3anmHoe
pacroyio’)keHue AByX OKpyxHocTed. Kacanue okpyxHocreil. OOmume kacaresibHble K JABYM
OKPY’KHOCTSIM.

9 KVIACC

Pemienue TpeyroibHMKOB

Cunyc, xocunyc, TaHreHc yriaoB or 0° mo 180°. OcHOBHOE TpPUTOHOMETPUYECKOE
ToxaecTBO. PopMysl puBeneHus. Penienue TpeyroiabHUKOB. Teopema KOCHMHYCOB M TeOopeMa
CHUHYCOB. PellleHne mpakTH4YecKHX 3a7ad C HUCIOJIB30BAHMEM TEOPEMBbl KOCMHYCOB M TE€OPEMBI
CUHYCOB. Pemienne 3aga4 reoMeTpUIECKOW ONTUKH.

Tpuronomerpudeckue GpopmMyisl Uil IUIOWAAN TPEYTOJIbHUKA, TapajjiesiorpaMMa, poMoa,
tpaneuuu. Popmyna ['epona. @opmyna Mmaomaan BITYKIOrO Y€THIPEXYTOIbHUKA.

IHoxo0me TpeyroJibHUKOB

Xopapl ¥ 10JJ0OHBIE TPEYTrOJbHUKH B OKPYXKHOCTU. Teopema O MpOU3BEACHUH OTPE3KOB
XOpZ, TEOPEMBbl O IPOU3BEIECHUU OTPE3KOB CEKYyIIMX, TEOPEMa O KBaApaTe KacaTelbHOM.
IIpuMeHeHne Npu pelIeHnH reoMeTpuueckux 3axad. Teopemsl UeBbl u Menenas. Ilonsartue o
TOMOTETHH.

MeToa KOOpPAUHAT

VYpaBHeHHe OPAMOM Ha IUIOCKOCTH. YTJIOBOW KO3((UIMEHT M CBOOOIHBIN WieH, HX
reoMerpuueckuid cmbicia. [lapaninenbHOCTh U NEPIEHIUKYISIPHOCTh HPSIMBIX (Yepe3 yrioBon
KO3 PULIHEHT).

VYpaBHEeHHE OKpYKHOCTH. HaxoxzaeHue IepecedeHul OKpYKHOCTEH U MNpsSIMBIX B
KoopauHatax. Popmyna paccTOsSHUS OT TOUKHM 10 mnpsmoi. [lnomanps mnapasmienorpamMMa B
KOOpJIMHATax, MOHATHE 00 OpPUEHTHMPOBAaHHOHN miom@aau. [IpumeHeHne MeToja KOOpAWHAT B
IIPAKTUKO-OPUEHTUPOBAHHBIX FEOMETPUUECKUX 3a/1a4ax.

BekTops!

Bektops! Ha minockocTd. CloKeHUE U BBIUUTAHUE BEKTOPOB — IIpaBWJIa TPEYrOJIbHUKA U
napajuiejorpaMma. YMHOXEHHE BekTopa Ha uucio. KoopaunaTel BekTopa. CloxeHue u
BBIUNTAHUE BEKTOPOB, YMHO)KEHHE BEKTOpPA HA YHUCJIO B KoopauHaTax. I[puMeHeHne BEKTOpOB B
¢dusHKe, EHTpP Macc.

[Tonsatue o 6Gasuce (Ha miockocTH). Pa3noxkeHuss BekTopoB mo Oaszucy. CkajsipHOe
IIPOU3BEJICHNE BEKTOPOB, FTEOMETPUYECKHUIM CMBICI U BBIPAKEHHE B JIEKApPTOBBIX KOOPAMHATAX.
JucTpuOyTUBHOCTh CKANSIPHOTO Mpou3BeaeHus. CKalsipHOe MPOU3BEACHUE M MPOELUPOBAHUE.
IIpuMeHeHne CKaIsIpHOTO MPOU3BEACHUS BEKTOPOB JUIsl HAXOXKJICHHs JUIMH U yrioB. Pemenue
T€OMETPUUYECKHX 3a/1a4 ¢ IIOMOIIBIO CKAJISPHOTO IIPOU3BEICHMUS.

JIUIMHA OKPY’KHOCTH M ILIOIIAAbL Kpyra

ITpaBuiibHBIE MHOTOYTrOJIbHUKU. JlJIMHA OKpyXHOCTU. ['pagycHas u pajauaHHas Mepa yria,
BBIYMCIIEHHE JJIMH AYyr OkpyxkHocteil. Ilmomane kpyra, cekropa, cerMenra. Mcropuueckue
CBE/IEHUS 00 U3MEPEHUH JJIMHBI OKPYKHOCTH U TUIOIIAIU KpYyTa.

JABUKEHUS MI0OCKOCTH



LlentpanpHas cumMmeTpusi. lLleHTpambHO-cuMMeTpuuHble Qurypsl. I[loBopor. OceBas
cuMmeTpusi. PUrypbl, CAMMETPUYHBIE OTHOCUTEILHO HEKOTOPOM ocu. [lapamienbHbIil mepeHoc.

[Tonstne nBWXKEHUS W ero cBoicTBa. PaBenctBo ¢uryp. IlposBrneHus cumMmerpuu B
IOpUPOJIe, JKUBOIIUCH, CKYIbIType, apxurekrype. Kommosuium nBumxeHuid (mpocreifimune
npumepsl). [IpuMeHenne B reoMeTpuuecKux 3a1adax.
IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «'EOMETPUSI» HA YIJIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIETO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE Pe3yJbTAThl OCBOCHHUS NPOTrpaMMbl 0 MAaTEMATHKE XAPAKTEPU3YIOTCSA B
YacTH:

1) naTPHOTHUYECKOT0 BOCTIUTAHUSA:

MPOSIBIICHUEM MHTEpeca K MPOLLIOMY W HACTOSAIIEMY POCCHICKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JOCTHMKECHHMSM POCCHMCKMX MAaTeMaTUKOB H POCCHUUCKOU
MaTEeMaTUYeCKOW IIKOJIbl, K UCIIOJIb30BAHUIO 3TUX JOCTUKEHUU B IPYTUX HAYKax U MPUKIAIHBIX
chepax;

2) rpaskIaHCKOI0 U TYXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEH TpakJIaHWMHA W pead3alliid €ro Ipas,
MPEJCTAaBICHHEM O MaTEeMaTHYeCKHX OCHOBAaX (DYHKIIMOHHPOBAHUS PA3JIMYHBIX CTPYKTYP,
SBIICHUH, MPOLIEYp TPakIaHCKOTO o0IiecTBa (HampuMmep, BHIOOPHI, OMPOCHI), TOTOBHOCTBHIO K
O0OCYXICHUIO ATHYECKUX MPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM NPUMEHEHUEM JIOCTHMXKEHUMN
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3THUYECKUX IPUHLIUIIOB B JIE€ATEIbHOCTH YUYEHOTO;

3) Tpy/10BOI0 BOCIIMTAHMS

YCTaHOBKOM Ha aKTHMBHOE YYacTHE B PEIICHUM NPAKTUYECKHX 3a/Jad MaTeMaTU4eCKOU
HaIPaBJIECHHOCTH, OCO3HAHUEM BaXXHOCTH MATEMAaTHYE€CKOTr0 00pa30oBaHUs Ha MPOTSKEHUU BCEr
JKU3HU JJIs1 YCHEIIHON MpO(ecCUOHANBHON NeATEeIbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOEHHWEM WHIUBHUAYAIHHOM TPAGKTOPUU OOpa30OBaHUS W
JKU3HEHHBIX TUTAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MTOTPEOHOCTE;

4) 3cTeTHYEeCKOro BOCIMTAHMSI:

CIIOCOOHOCTBIO K HMOLIMOHAILHOMY W A3CTETHUYECKOMY BOCIPHUSATHIO MaTeMaTHUYECKHUX
00BEKTOB, 3a/1a4, PEIICHHM, PACCYKICHUM, YMEHUIO BUIETh MATEMaTHYECKHUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) neHHOCTEH HAYYHOI'0 NO3HAHUSA:

OpHUEHTAIle B AESITENbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX MpeACTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTHS YEJIOBEKa, NPHUPOABI M 0OIIecTBa, TOHHUMaHUEM
MaTeMaTHUYeCKON HayKH Kak c(epbl 4YelIOBEYECKOH MAeATeIbHOCTH, ITAloB €€ pa3BUTUA U
3HAYMMOCTH JUIsl PA3BUTHS IUBUIIN3AIUH, OBJIAICHUEM SI3bIKOM MATEMAaTUKUA U MAaTEMaTUYECKON
KyJbTYpOM Kak CpEACTBOM II03HAHUS MHpPA, OBJIAJACHUEM HAaBBIKAMHM HCCIIEIOBATENBCKOU
JIeSITCILHOCTH;

6) ¢usMYeckOoro BOCHHUTAHHMS, (POPMHPOBAHUSL  KYJIbTYPbl 310POBbSI M
IMOLMOHAIBLHOIO 0JIATONOJIYYHS:

TOTOBHOCTBIO TNPUMEHATh MAaTEMAaTHUYECKWE 3HAHUA B HHTEPECAX CBOErO 310pPOBbA,
BEJICHUS 37J0POBOTO 00pasa >KM3HU (3I0pOBOE MHUTAHHE, COATAHCHPOBAHHBIM PEKUM 3aHSATUN U
OTIIbIXa, peryispHas Qu3udeckas aKTHUBHOCTh), CHOPMHUPOBAHHOCTHIO HaBBIKA pediekcuu,
MIPU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TAKOTO K€ MpaBa JIPYyroro 4eI0BeKa;

7) 3K0JIOTMYECKOT0 BOCTTUTAHUS:

OpHUEHTAIMEN HAa MPUMEHEHWE MaTEeMaTWYECKHX 3HAHWM JJIS pelIeHus 3a/ad B 00JacTh
COXPAaHHOCTH OKpPYXKAIOLIEH CpeAbl, IUJIAHUPOBAHUS IIOCTYIIKOB M OLIEHKM HX BO3MOYKHBIX



MOCIIEACTBHIA ISl OKPYXKAIOIIEH Cpebl, OCO3HAHUEM IIO0ATLHOTO XapakKTepa AKOJIOTHUECKUX
npo0JIeM U yTeH UX PEIICHHUS;

8) aganTanuu K N3MEHSIIOIUMCH YCJIOBUSIM COUMAIBLHOI ¥ IPUPOIHOM CpPeabl:

TOTOBHOCTBIO K JICHCTBHUSIM B YCIIOBHSIX HEOIPEICIEHHOCTH, IMOBBIIICHUIO YPOBHS CBOCH
KOMIICTCHTHOCTH Y€PC3 MPAKTUUCCKYIO JCATCIBHOCTL, B TOM YHUCJIC YMCHUC YUUTHCA Y APYTrUX
Jro/iel, MpUoOpeTaTh B COBMECTHOM JESITEILbHOCTH HOBBIC 3HAHHMSI, HABBIKM U KOMIICTCHIIMH U3
OIIbITA APYIUX;

HEOOXOUMOCTBIO B (DOPMUPOBAHMHM HOBBIX 3HAHH, (HOPMYIHPOBATH HJCH, IMOHSATHS,
THUIIOTE3bI 06 O6’beKTaX " SBJICHUAX, B TOM YHUCJIC paHCC HCHU3BCCTHLIX, OCO3HABATH [[e(l)I/II_[I/ITBI
COOCTBEHHBIX 3HAHHW U KOMIIETCHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO CHUTYAIMIO, BOCHPUHUMATH CTPECCOBYIO
CUTYaIlMI0O KaK BBI30B, TPEOYIOIIUN KOHTPMEp, KOPPEKTHPOBATH MPHHUMACMBIC PEIICHUS U
neicTBus, POPMYIMPOBATh U OLIEHUBATH PUCKH U TIOCJIEACTBUSA, (POPMHUPOBATH OIIBIT.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesynbrare OCBOEHHS MPOrpaMMbl MO MaTeMAaTUKE Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuatomerocss OyayT cGOpMUPOBaHBI MeTanpeAMeTHbIe Pe3yJbTaThl,
XapaKTEPU3YIOIHNECS  OBJAJACHUEM  YHUBEPCAIBHBIMU  TO3HABATEIbHBIMH  JICHCTBUSAMM,
YHUBEPCAIbHBIMM KOMMYHHMKAaTUBHBIMU JEHCTBUSIMU M YHUBEPCAIbHBIMHU PErYJISTUBHBIMU
JEUCTBUSIMU.

ITo3naBaTebHBIE YHMBePCcAJIbHbIE YUeOHbIe 1elCTBUS
ba3zoBble Jloru4eckue AeiicTBUA:

BBISIBJISITH U XapaKT€pPU30BaTh CYLIECTBEHHbIE IMPU3HAKM MAaTEMaTH4YECKUX OOBEKTOB,
NOHATUH, OTHOWICHHH MEXAYy TMOHATUAMH, (OPMYTUpPOBATH ONPENEICHHUS IOHSATHH,
yCTAQHaBJIMBaTh CYIIECTBEHHBIH MNpPU3HAK KJIACCU(PUKALMK, OCHOBaHUSA Ui 000OLIeHHA U
CPaBHEHMUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIHPOBATH W MPeoOpa3oBHIBATh CYXKJEHHs: YTBEpIUTEIbHBIE U
OTpHULATENIbHbIE, EMHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

BBISBIISAITh MaTeMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M NPOTHUBOpEUUs B (akTax,
JaHHBIX, HaAOMIOAEHUSX U  YTBEPXKICHUSX, Mpeasaratb KpPUTEpUU IS BBISABICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIL;

JIeNIaTh BBIBOJBI C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, AECTYKTHUBHBIX W MHIYKTHBHBIX
YMO3aKJIFO4YEHNH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

pa30buparh J0Ka3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEP)KICHHUH (IpsMble U OT MPOTHUBHOIO),
OPOBOJIUTH  CAaMOCTOATENBHO JIOKA3aTeNbCTBA MaTeMaTH4eCKUX (akToB, BBICTPAUBATh
apryMeHTaluIo, NMPUBOAUTh MPUMEPHI U KOHTPIPUMEPHI, IPUMEHSATH METOJ] MAaTeMaTH4YECKOU
UHIYKIH, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS;

BbIOMpaTh CHoco® pemieHus YydeOHOM 3amaun (CpaBHMBAaThb HECKOJBKO BapHaHTOB
peuieHus, BbIOMpaTh HauboJee MOIXOAAIIMM ¢ YYETOM CaMOCTOSTEIBHO BBIJCIECHHBIX
KpUTEPUEB).
ba3osrble uccienoBare/bCKue 1eHCTBHA !

HCIIOJIb30BaTh BOIPOCHI KaK MCCIIEN0BATENbCKUIM MHCTPYMEHT MO3HAHUS, (OPMYIUPOBAThH
BOIPOCHI, (PUKCUPYIOIIME MPOTUBOPEUNE, MPOOJIEMY, CAMOCTOSITEIBHO YCTaHABIUBATh HCKOMOE
U 1aHHO€, (POPMHUPOBATH TMIIOTE3Y, ApIYMEHTHUPOBATH CBOIO MO3UIINIO, MHEHHUE;

IIPOBOAMTH IO CAMOCTOSITEJIBHO COCTABJIEHHOMY IUIaHY SKCIIEPUMEHT, MCCIEIOBAHUE IO
YCTaHOBJIEHUIO OCOOEHHOCTEM MaTeMaTH4eCKOro OOBEKTa, 3aBHCHUMOCTEM OOBEKTOB MEXIY
co0oif;



CaMOCTOSTENIEHO (popMynrpoBaTh 000OIIEHNS U BBIBOJBI 110 pe3yabTaTaM MPOBEAEHHOTO
HAOJIIO/IEHUs, HCCIIEIOBaHMs, JKCIEPUMEHTa, OICHUBAaTh JOCTOBEPHOCTh IOJYYEHHBIX
Pe3yJIbTAaTOB, BEIBOJIOB U 000OIICHMIA;

MIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIlecca, a TAKKe BbIIBUTaTh MPEIOI0KEHUS O
€T'0 pa3BUTUHU B HOBBIX YCJIOBHAX.

PatGora ¢ undopmaunmeii:

BBIABIIATH HEAOCTATOYHOCTh U N30BITOYHOCTD I/IHCI)OpMaI_II/II/I, JaHHBbIX, HGO6XOI[I/IMBIX JJISL
pelleHus 3a1a4u;

BBIOMpaTh, AHAIM3HPOBATh, CUCTEMATH3UPOBATH WM HWHTEPIPETUPOBATH WH(HOPMAIUIO
pa3IMYHbIX BUJOB U (DOPM IpE/ICTaBICHHUS,

BBIOMpaTh (HOpMy MpencTaBIeHUS MHPOPMALUU U WILIIOCTPHUPOBATH pEIlacMble 3a7auu
CXeMaMH, AMarpaMMaMu, HHOU rpadukoi U X KOMOMHALIUSIMU;

OLICHMBATh  HAA&KHOCTh  HMH(OpPMAMM 1O  KPUTEPUSAM, TMPEAJIOKCHHBIM WU
c(hOpMyJIMPOBAHHBIM CAMOCTOSITENBHO.

KoMMmyHukaTHBHBIC yHHBepcaibHble yueOHbIe 1eHCTBHUSA:

BOCIIPUHUMATh U (DOPMYIMPOBATh CYXJEHHS B COOTBETCTBUU C YCIOBUSMH U LEJISAMHU
oOuIeHus], SICHO, TOYHO, 'PAMOTHO BBIpAXKaTb CBOIO TOYKY 3PEHHUS B YCTHBIX M IUCBMEHHBIX
TEKCTaX, JaBaTb IOACHEHMs IO XOJAy pEUIeHHs 33aJayd, KOMMEHTHPOBAThb IOJIY4YE€HHBIN
pe3yibTar;

B Xoz€ OOCYX/IeHHUs 3aJaBaTh BOINPOCHI MO CYLIECTBY OOCYXJaeMOH TeMbI, MPOOIEMBI,
pelaeMoil 3ajauu, BbICKa3blBaTh WJEW, HALIEJICHHBIE HA MOMCK PELICHMs], CONOCTaBIsATh CBOU
CYXJIEHUS C CYKACHUSAMH JPYrMX YYaCTHUKOB JUanora, oOHapy>KuBaTh Pa3jMuue U CXOJICTBO
MO3HIINH, B KOPPEKTHOU popme HOpMyTHUpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

IpPEACTaBIATh PE3yJIbTaThl pEIeHHs 3a7ayd, SKCIEPUMEHTa, HCCIENIOBaHMs, MPOEKTa,
CaMOCTOSITENIbHO  BBIOMpaTh (GopMar BBICTYIUICHHS C Y4€TOM 3aJad NpPE3CHTAllMd |
0COOEHHOCTEH ayTUTOPUH;

NOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIUBUAYaJIbHONH pabOTHI IpU
pelIeHUH Y4eOHBIX MaTeMaTH4YecKHX 3ajad, MPUHUMAaTh IeJlb COBMECTHOM JesTeIbHOCTH,
IUTAHUPOBATh OPraHU3alMI0 COBMECTHON paldOoThl, paclpelensTh BUAbI paboT, JOroBapuBaThC,
00CyX/1aTh MPOLIECC U Pe3yNbTaT paboThl, 00001IaTh MHEHHS HECKOJIBKUX JIFOCH;

y4acTBOBaTh B IpyHHoBbIX (opMax paboThl (00CyXkIeHHsS, OOMEH MHEHUH, «MO3TOBBIE
HITYpPMBI» U HWHBIE); BBIIOJIHATH CBOI 4YacTb pabOThl M KOOPAMHUPOBATb CBOM JEHCTBUSA C
JpYTMMH YJ€HaMHM KOMAaHJbl, OLIEHWBATh KAauyeCTBO pe3yJbTaTa M KayecTBO CBOErO BKJIAAa B
00U pe3ynbTaT 10 KpUTepusiM, cHOpMyIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBUS.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusanus:
BBISBJISITH  MPOOJIEMBI Uil  PELIEHUS B JKU3HEHHBIX W Y4eOHBIX CHUTYyalMsX,
OpPUEHTHUPOBATHCS B PA3JIMYHBIX MOAX0/1aX MPUHATHS pellieHNH (MHIUBUIYAIbHOE, TPYIIIOBOE);
CaMOCTOSITENIbHO COCTAaBJISATH IJIaH, AJITOPUTM PEILIEHUs 3a7au (WK €ro 4acTh), BBIOUpaTh
crnoco0 pemeHuss ¢ Y4€TOM HMMEIOLIUXCS PECYpcoB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBaTh U KOPPEKTUPOBATH BAPUAHTHI PEUICHHM ¢ y4ETOM HOBOM MH(OPMALIUH.
CaMOKOHTPOJIb, IMOIIHOHAIbHBIH HHTEJVIEKT:
BJIQJIETh CIIOCOOAMHM CaMOIIPOBEPKH, CaMOKOHTPOJIS Tpollecca W pe3ysbTara pelieHus
MaTeMaTHYeCKOM 3aaun, CaMOMOTHBALIUU U peQIICKCUH;
MPEeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MpPH PEHIEHUH 3a/1ayl, BHOCUTH
KOPPEKTHBBI B JESATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSTENLCTB, HAWICHHBIX OIINOOK,
BBISIBJICHHBIX TPYJHOCTEH;



OLICHMBAaTh COOTBETCTBUE pE3YyNbTaTa ACSITEIbHOCTH INOCTABIEHHOW LENU U YCIOBUSM,
OOBSCHATh PUUYUHBI JOCTHIKEHHS WJIM HEJTOCTUKEHHUS LIEIH, HAXOAUTh OLIMOKY, 1aBaTh OLIEHKY
IPUOOPETEHHOMY OIIBITY;

BbIp@XKaTh SMOLIMM INPU M3YYEHUU MATEMATUYECKUX OOBEKTOB U (PaKTOB, J[aBaTh
HMOLIMOHAIBHYIO OLIEHKY PELIEHUS 3aJauu.

INPEJIMETHBIE PE3YJIBTATbBI

K koHy 00ydenus B 7 kJjacce o0y4yaromuics MONyduT CIe1yIOIue IPeIMETHbIE Pe3yIbTaThI:

Pacno3naBate W3ydeHHBIE TE€OMETPHUYECKHME (UTYPBI, OIpENeNiATh WX B3aUMHOE
pacIoyio’keHne, HU300pakaTb I'€OMETPUUYECKUE (UIYphl, BBIIOJIHATH YEPTEXKU IO YCIOBHUIO
3amaud. M3MmepATh JIMHEHHBIE W YIVIOBBIE BEIMYMHBL. Pemarh 3a1ayv HAa BBIYUCIICHHUE IUIMH
OTPE3KOB U BEJIMYUH YTJIOB.

Jlenatb NPUKUAKY M OLIEHKY JMHEHHBIX M YIVIOBBIX BEJIMYMH I[PEIMETOB B PEAIbHOU
AKHU3HH, pa3MepoB IPUPOAHBIX 00BEKTOB. Pa3nuuaTe pa3smepsl 3TUX OOBEKTOB MO HOPSAKY
BEJINYUHBI.

Ctpouts 4epTeku K FeOMETPUYECKHUM 3a/1adaM.

[Tonp30BaTbCsd IpU3HAKAMU PABEHCTBA TPEYIOJIbHUKOB, MWCIIONB30BaTh IPU3HAKH U
CBOICTBa paBHOOEPEHHBIX TPEYTOJILHUKOB MPU PELICHUH 3a/1a4.

ITpoBOAUTH TOTMYECKUE PACCYXKIECHHUS C UCIIOIB30BAHUEM I€OMETPHUUECKUX TEOPEM.

Ilonb30BaTbcs MpPU3HAKAMU PABEHCTBA IMPSIMOYIOJBHBIX TPEYrOJBHUKOB, CBOMCTBOM
MEAMAHbl, NPOBEAEHHOM K THUIIOTEHY3€ MPSAMOYIOJbHOIO TPEYroJbHUKA, B PELICHUU
r€OMETPUYECKUX 3a1a4.

OnpeaensaTs NapajieNbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMHU
cekymas. OnpenensaTh NapayuieIbHOCTh MPSMBIX C OMOIIbIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IPSAIMOM 10 TOYEK JAPYroM mpsiMOil.

Pemats 3a1aun Ha kiieTyaroil Oymare.

[TpoBOAUTH BBIYMCIEHUS M HAXOAWUTh YHUCIOBblE M OYKBEHHbIE 3HA4YEHUs YIJIOB B
FEOMETPUYECKUX  3aJa4aXx C  HUCIHOJIB30BAHMEM CYMMBI  YIVIOB  TPEYIOJbHHUKOB U
MHOT'OYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX INPHU IEPECEUEHUU JBYX MapalebHbIX
HNPSMBIX CEKyIIel. PemaTe mpakTHyecKue 3a1a49y Ha HaX0K/ICHHUE YIJIOB.

Brnaners monstuem reomerpuyeckoro mecra Touek (I'MT). Omnpenenstb OGucceKkTpHcy
yrila W CEepeAUHHBIM NEPHEHAMKYIAp K OTpPe3Ky KaK TIE€OMETPUYECKHEe MeCTa TOYeK.
[Tonp3oBaTbess moHATHEM reoMeTpuueckoro wmecra Touek (I'MT) mnpu nokasarenbcTBe
T€OMETPUYECKUX YTBEPKACHUM U MPU PEIICHUH 3aa4.

DopMynMpoOBaTh ONPEACICHUS OKPYKHOCTH M Kpyra, XOpAbl U JUaMeTpa OKPYKHOCTH,
YBEPEHHO BJAJETh MX CBOMCTBAMU. YMETh JOKa3blBaTb W INPUMEHATh 3TH CBOMCTBA IIpHU
peLICHUH 3a/1ay.

Biamers moHATHEM OINKMCAaHHOM OKOJIO TPEYrOJbHHKA OKPYKHOCTH, YMETh HaXOIUTh €€
neHTp. JlokasbIBaTh M HCIOJb30BATh (PAKTBl O TOM, YTO OMCCEKTPUCHI YIJIOB TPEYroJbHUKA
IIEPECEKAIOTCSl B OJHOM TOYKE, U O TOM, YTO CEPEAVHHBIE MNEPHEHIUKYISIPBI K CTOpOHAM
TPEYroJIbHUKA [IEPECEKAIOTCS B OJHON TOUKE.

Brmagete mNOHATHEM KacaTeNbHOM K  OKPYKHOCTH, TIOJb30BATBCA TEOPEMOM O
NEPHEHAUKYJIIPHOCTU KacaTeIbHOM M paauyca, NMPOBEAEHHOIO K TOYKe KacaHus. JloKa3bIBaTh
PaBEHCTBO OTPE3KOB KACATEIBHBIX K OKPYKHOCTH, IPOBEIEHHBIX U3 OJJHOM TOYKH, U IPUMEHSATH
9TO B PELIEHUU T'€OMETPUYECKUX 3a/1a4.

Jloka3plBaTh W NPHUMEHATh NPOCTEHIINE I€OMETPUYECKHE HEPABEHCTBA, NMOHUMATh MX
MIPAKTUYECKUIA CMBICIT.

IIpoBOINTHE OCHOBHBIE T€OMETPUUECKUE TTOCTPOEHUS C TOMOIIBIO LIUPKYJIS U TUHEHKH.



K konIry oOydenus B 8 kj1acce o0y4aromuiicst MOIydUT CIEAYIONUE PEAMETHBIE PE3yIbTaTh:
Pacnio3HaBaTh OCHOBHBIE BM[bl YETHIPEXYTOJIBHUKOB, MX AJIEMEHTHI, IOJIb30BAaThCS MX
CBOMCTBAMM IIpM PEIICHUH TIEOMETPUYECKMX 3anad. Pasnuuare Ipu3HaKM U CBOMCTBA
napajenorpaMma, pom6a M HpsSMOYTOJbHUKA, JTOKa3blBaTh MX U YBEPEHHO IPUMEHSTH IpU
pEILIEHNU T€OMETPUYECKUX 3a/1ay.

Hcnonb30BaTh CBOMCTBA TOYKM IEPECEUEHUs] MeJIUaH TPEeyrojibHUKa (LIEHTpa Macc) B
pELICHUH 3a7ay.

Brnaners nonsitueM cpenHed JUHUM TPEYrojbHUKA U TpalelMy, IPUMEHATh UX CBONCTBA
OpU pPELICHUH TreoMeTpuueckux 3azad. Mcmonb3oBare Teopemy Paneca u TeopeMy o
HPONOPLHUOHAIBHBIX OTPE3KaX, IPUMEHSATh UX Ul PELICHUs IPAKTUYECKUX 3a/1a4.

Pacno3naBate LEHTpaIbHO-CHUMMETPUYHBIE (PUTYpPBHI M HCIIOJIB30BAaTh WX CBOWCTBA IpHU
pEeLIeHUH 3ajay.

Bnagerp  moHATHMSMHM  TOAOOHMS  TPEYrOJBHHMKOB,  KOX(pQHIMEHTa  momoowus,
COOTBETCTBEHHBIX  3JJIEMEHTOB MOJOOHBIX TPEYroJbHUKOB. VIMeTh mpejacTaBieHUE O
npeoOpa3oBaHuu mMoaodus W 0 momoOHbIX ¢urypax. [lomp3oBarbes mpU3HAKaAMH 1MOIO0US
TPEYroJbHUKOB IPU pEIIEHUN I'e€OMETPHUECKUX 3aaad. Jloka3plBaTh M MPUMEHSTHh OTHOLICHHUS
IPONOPLUMOHAILHOCTY B MNPSAMOYIOJbHBIX  TpeyrosibHukax. [lpumensrs mnopobue B
NPAaKTUYECKUX 3a/1auax.

BeBOmUTh M HMCHOJB30BaTh TMpocTedImme ¢GOpMyNbl Ui IJIOMIATU  TPEYTONbHUKA,
napajienorpaMma, pom0a M Tpameuuu. BblaMcasaTh (pasiMyHbBIMM croco0amMu) IIOIIAIb
TPEYyroJbHUKAa W IUIOMAAM MHOTOYTOJNBHBIX Quryp (mojb3ysch, TAe HEOO0X0AUMO,
KaJIbKYJIATOPOM). 3HaTh OTHOIIEHHUE IUIONMAAel NOJOOHBIX (GUIYp U NPUMEHATh NPU PELICHUU
3aza4. [IpuMeHsTh MOMy4YeHHbIE YMEHUS B IPAKTUUYECKUX 3a/1a4ax.

[Tons3oBatbess Teopemoit [Iudaropa ans pemieHHs reoMETpUUECKUX M HPAKTUYECKHUX
3a7a4. CTpOUTh MaTeMaTHYECKYI0 MOJIE]b B MPAKTUYECKUX 3a/adax, CaMOCTOSTEIbHO JeJaTh
4epTEXK U HAXOAUTh COOTBETCTBYIOIINE JAJTUHBI.

Brnagers noHsiTMEM BIMCAaHHOIO M LEHTPAJbHOIO YIJIa, YIjla MEXIy KacaTeJIbHOH Hu
XOp/IOM, ONMCAaHHOW W BIHCAaHHON OKPYXHOCTH TpEYrojbHUKa M YeThIPEXYrOJbHUKA,
IPUMEHSITh UX CBOWCTBA IIPU PEILIEHUH 3ajau.

[TpuMeHATh NOJyYeHHBIE 3HAHUS HA MPAKTHKE — CTPOUTh MATEMaTH4YECKHE MOJEIH IS
3a/1a4 peaJbHOM )KM3HU U IPOBOAUTH COOTBETCTBYIOIME BHIYUCICHUS C IPUMEHEHHEM MOJ00us
U TPUTOHOMETPHH (II0JIB3YACH, IJI€ HE0OX0AUMO, KAIbKYISATOPOM).

K koH1y 00ydenust B 9 kjiacce 00y4aronuiics moxy4uT cielyrolue MpeIMETHbIE PE3yJIbTaThl:
3HaTh TPUTOHOMETPHUECKUE (PYHKIMH OCTPHIX YIJIOB, YMETh HaXOIUTh C MX TOMOIIbIO
pa3IUYHbIE  AJIEMEHThl  NPSIMOYTOJBHOTO  TPEYroJbHHKA  («pEHIeHHEe MPSIMOYTOJbHBIX
TPEyroJbHUKOB»). HaxoauTh (C MOMOUIbIO KAJIBKYJIATOpPA) JUIMHBI M YIVIBI JJISI HETaOJIMYHBIX
3HA4YCHU.

[Tonp3oBaTbes GopMynaMu MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM
JUIA HAaXOXIACHU S COOTHOIIICHUI MCKAY TPUTOHOMECTPUYCCKUMHA BCIMUYNHAMU.

Jloka3bIBaTh TEOPEMY CHHYCOB U TEOpEMY KOCHHYCOB, MPUMEHATh UX Ul HAXOXKACHUS
pa3IMyYHBIX dJEMEHTOB TpPEYTroJbHHKA («pelleHHWe TPEYyroJbHUKOBY»), NPHU  PpELICHUU
reoMeTpruuecKux 3ajad. [[puMeHsTh moydeHHbIe 3HaHUS NP PeILICHUH MPAKTUYECKUX 3a/1a4.

HpI/IMeHHTB TPUTOHOMETPUIO B 3aJla4yaX Ha HAXOXKACHHUEC ILIOMIAAW, BEIBOAWUTH U BJIAACTH
TPUTOHOMETPUUYECKUMH (popMynamMu JiIsl TUIOIIAAM TPEYrojbHHUKA, Mapajuiesorpamma, pomoa,
Tpamneuuu, BBIBOAMTH U MPUMEHATh (popmyny ['epona u dopmyny st muiomanyd BBITYKIOTO
4eThIPEXYTOIbHUKA.

HNmets MMpEaACTaBICHHUE O TOMOTCTUH, IPUMCHSATE B IPAKTUYCCKUX CUTYyaAllUAX.

Hcnonb3oBats TeopeMbl YeBbl 1 MeHenas pu perieHu  3a/1au.

Hcnonp30BaTh TEOPEMBI O BIMCAHHBIX YIJaX, YIJlax MeXAy XopAaMmH (CEeKyIIUMH) U yrie
MEXy KacaTelIbHOW U XOpAOH MpH PEIIeHUU TeOMeTpUYecKHX 3a1a4. [loka3biBaTh U MPUMEHSATh



TEOPEMBl O MPOU3BEACHUM OTPE3KOB XOpA, O IMPOU3BENECHUU OTPE3KOB CEKYUIMX, O KBaJpare
KaCaTeIbHOM.

Bnaners moHsATHEM KOOpAMHAT Ha IUIOCKOCTH, paboTaTh C ypaBHEHHEM NpPsSMOH Ha
IUIOCKOCTH. BiasieTh MOHATUSMU yIIIOBOrO K03(duumeHTa u cBOOOAHOIO uileHa, IOHUMAaTh UX
TE€OMETPUYECKUN CMBICT M CBSI3b YITIOBOTO KOX(PQHIMEHTa C BO3pPACTAHHEM U YObIBaHHEM
JUHEHHOW (QyHKUIMM. VYMeTh pemaTh METOAOM KOOpAMHAT 3aJaud, CBS3aHHBIE C
[apaJUIEJIbHOCTBIO U MEPHEHAUKYISIPHOCTBIO IPSMBIX, [IEPECEUEHUEM MPSMBIX, HAXO0XKJIECHUEM
TOYEK IIePECcCeUCHMUS.

BbiBoauTh M BageTh ypaBHEHHEM OKpYXHOCTU. Mcnosb30BaTh METOJA KOOPAMHAT JUIs
HaXO0XKJICHUs IIepeceueHl OKpy>KHOCTEH U NpsAMbIX. BianeTs popmynaMu pacCTOSIHUS OT TOUKU
JI0 TIPSIMOH, IIJIOLIA/IM HapajuielorpaMMa B KOOpAUHATaX, UMETh MOHATUE 00 OPUEHTUPOBAHHOU
wiomaay. [lonp3oBaTbcs METOJOM KOOpPAMHAT Ha IUIOCKOCTH, NMPUMEHATh €ro MpU PELICHUU
FEOMETPUUECKUX M TNpaKkTUUeCKUX 3anad. lIpuMeHATb MeTox KOOpIMHAT B HPAKTHKO-
OpPUEHTHUPOBAHHBIX F€OMETPUUECKUX 3ajjayax.

Bnagers nossTMeM BekTOpa. YMEThb CKJIaJAblBaTh U BBIYUTATb BEKTOPBI, YMHOXaTh Ha
4UCII0, BIAJETh IpaBUJIAMM TPEYrojbHUKA M Mapajuiesorpamma. Brasers npakTH4ecKuUMu
MHTEPIIPETALUSIMA BEKTOPOB. YBEPEHHO I10JIb30BaThCsd KOOpAMHATaMU BeKTopa. Bnaners
CJIO)KEHUEM U BBIYMTAHUEM BEKTOPOB, YMHO)KEHHEM BEKTOpPA Ha YKMCIIO B KOOPAWHATAX.

Wmets npexacraBneHue o Oaszuce (Ha IUIOCKOCTH). PackianpiBaThb BEKTOpBI IO 0Oas3ucy.
PacknagpiBaTh BEKTOpPBl CHJI € TOMOLIbKO MPOCLUPOBAHUS M  TPUTOHOMETPUUECKUX
cooTHOIIeHUH. [IpuMeHTh MOTydYeHHbIE 3HaHUS B MPOCTEHIINX (PU3NIECKUX 3a/1a4ax.

Brnaners moHATHEM CKaJISPHOTO MPOU3BEICHHS BEKTOPOB, IOHUMATh €0 F€OMETPUUECKUI
CMBICI U YBEPEHHO IIOJb30BaThCS €ro BBIPAXKEHUEM B JIEKApTOBBIX KOOpJIMHATaX. 3HATh
JUCTPUOYTUBHOCTh CKAJISIPHOTO IPOM3BEACHHUS U €ro CBA3b C IpoernupoBaHueM. lIpumeHsTsh
CKaJISIPHOE IPOM3BE/IEHUE BEKTOPOB Ul HAXOXKJICHUS JJIMH U yrioB. Pemars reomerpuiyeckue
3aJjayd C MOMOILBIO CKaJsIPHOTO Npou3BeneHus. Vcronb30BaTh CKaIIpHOE HPOU3BEACHUE
BEKTOPOB B areOpanyecKux 1 (PU3MUECKUX 3a1adax.

Brnaners MOHATUAMHU NPaBUIBHOIO MHOTIOYIOJbHMKA, JJIUHBI OKPYXXHOCTH, JJIMHBI TyI'H
OKPYXKHOCTH M paJMaHHON Mephl yria, BHIYUCIATH IUIOIIAAL Kpyra U ero yacredl. Ilonumath
cMbIca yucia 7. [I[puMeHsATh MOony4YeHHbIE YMEHUS NPU PEIICHUU NMPAKTUYECKUX 3ajad. 3HATh
HCTOPUYECKHE CBEIEHUS 00 U3MEPEHNHU JUIMHBI OKPYKHOCTHU U IUIOIIAU KpyTa.

Hmetp mpencraBieHne O NMpeoOpa3oBaHMM IUIOCKOCTH, O JABWXKeHMAX. Haxoauts ocw,
LHEHTPbl CHUMMETPUHM (Uryp, LEHTPHl MOBOPOTA, HAXOJAWUTh KOMIIO3UIMHU MPOCTEHIINX
npeoOpa3oBanuil. [I[puMeHATh IBHKEHUS TUIOCKOCTH MPH PELLICHUH T€OMETPUUYECKUX 3ajad.

[IpyMeHsTh NOyyeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MATEMaTH4YECKHE MOJEIH IJIs
3aJa4 peaJbHON KU3HU U TPOBOJUTH COOTBETCTBYIOIINE BHIYUCIICHUS C TPUMEHEHHEM 11010015
Y TPUTOHOMETPUYECKUX (PYHKIUH (TI0Ib3YACh, I/le HEOOX0UMO, KAJIbKYISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJsun4yecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Kourpoububie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoThI padoThI
pecypcsl
Hauana reomerpuu. [Ipocreiimme
1 reoMeTpruecKue (pUrypsl 1 UX CBOICTBa 28 1 bubmmorexa LIOK
P P ' https://m.edsoo.ru/7f415e2e
N3mepenne reoMeTpuiecKux BeITMYUH
bubmuorexa [JOK
2 Tpeyrobitir 19 1 https://m.edsoo.ru/7f415e2e
3 [TapamnensHocTh. CymMMa yrioB 15 1 bubnnoreka [JOK
MHOI'OYTOJIbHUKA https://m.edsoo.ru/7f415e2e
bu6nmoreka [JOK
4 I 7 0
PAMOYTOILHBIC TPEYTONBHIIH https://m.edsoo.ru/7f415e2e
bu6nmoreka [JOK
5 r 5 1
COMPTPHTCCKHE HepaneHeTaa https://m.edsoo.ru/7f415e2e
OxkpyxHocTb. ['eoMeTpruueckne Mecta TOUeK.
6 Hosimz)emm C IOMO 1:1);}0 UPKYIS U 18 1 bubmorexa HOK
13 HIBIO HHPEKY https://m.edsoo.ru/7f415e2e
JTUHEUKHT
7 IToBTrOpenue, 00001IEHNE, CUCTEMATH3AIIS 10 1 bubnnorexka [JOK
3HaHUHN https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB 11O 102 5 0

IHPOI'PAMME



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

8 KVIACC

KosaunyecTBOo 4acoB JIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposbie)
KonTpoabubie IIpakTuueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoTshI
pecypcsbl
N bubnuoreka [{OK
! HerbipSxyronpiiici 22 1 https://m.edsoo.ru/7f417e18
bubnuoreka [{OK
2 I1 1 1
onobue 6 https://m.edsoo.ru/7f417e18
bubnunoreka LIOK
I1 1 1
3 Hotats 6 https://m.edsoo.ru/7f417e18
bubnunoreka LIOK
4 Teopema [Iudaropa n Hauana TPUrOHOMETPUHU 18 1 https://m.edsoo.ru/7f417e18
5 VYTIuBl M 4eTBIPEXYTOJIHUKY, CBSI3aHHBIE C 20 1 bubnmnoreka HOK
OKPYKHOCTBIO https://m.edsoo.ru/7f417e18
6 [ToBTOpenue, 0600IIEHNE, CHCTEMATH3 A 10 1 bubnmorexa LIOK
3HaHUHN https://m.edsoo.ru/7f417e18
OBLIEE KOJIMYECTBO YACOB 11O 102 5 0

ITPOI'PAMME



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

9 KJIACC

KosunyecTBOo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Kontpoabusbie IIpakTuueckue
n/n NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl

bubmunorexa [JOK

! Peutertite Tpeyronpiiion 22 1 https://m.edsoo.ru/7f41al2c
bubmuorexa [JOK

2 Tonobue TpeyrompiiKos 12 1 https://m.edsoo.ru/7f41al2c
bu6mmoreka [IOK

3 Merox koopausar 10 1 https://m.edsoo.ru/7f41al2c
bu6mmoreka [IOK

4 Bexropst 20 . https://m.edsoo.ru/7f41al2c
bu6mmoreka [IOK

> JLmHia OKpYKHOCTH H MTOMIAAE KpyTa 16 1 https://m.edsoo.ru/7f41al2c
bu6nmoreka [JOK

0 Jpmiketis I0CkoCTH 10 0 https://m.edsoo.ru/7f41al2c

7 [ToBTOpenue, o0o0IIeHNE, CUCTEMATH3AIHS 12 1 bubnnoreka [JOK

3HAHUU https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB 11O 102 5 0

IHPOI'PAMME



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

HOYPOYHOE INIVIAHUPOBAHUE

7 KIIACC
Ne KoanuyecTBo
o/ Tema ypoka 4aCOB Jdara nzyyenus
Bcero

1 HcTopusi BOBHUKHOBEHUS U PA3BUTHS F€OMETPUU 1

2 Hauanpubie moustust reomerpun. Touka, mpsimasi, OTPE30K, JIy4 1

3 Hauanbubie nmoHsTH reoMeTpun. Touka, mpsimasi, OTpe30K, Ty 1

4 [TonsiTre 06 akcuome, TeopeMe, 10Ka3aTeIbCTBE, OMPEIeICHUH, CBOMCTBE, TPU3HAKE 1

5 B3aunmHoe pacnionokeHue ToueK Ha npsamoil. Mizamepenue JynmHbl 0Tpe3Ka, pacCTOSTHUE 1
MEXIy TOUKaMU

5 B3aumHoe pacnonoxeHue Touek Ha mpsimMoid. i3MepeHue UIMHbBI 0OTpe3Ka, PAaCCTOSIHHE 1
MEXy TOUKaMHU

7 BzaunmHoe pacnionokeHue ToueKk Ha npsamoil. Mizamepenue JuIMHbI 0Tpe3Ka, pacCTOSTHUE 1
MEXIy TOUKaMU

8 [TonynmockocTs 1 yrois. Buas! yrinos. M3Mepenue Benu4uH yriios 1

9 [Tonynnockocts 1 yroi. Bunel yrios. I3MepeHue BeTu4nH yIiioB 1

10 [TonynmockocTs 1 yrois. Buas! yrinos. M3Mepenue Benu4uH yriios 1

11 Beprtukanbabie u cMexxHbIe yribl. [lapaniensHbie U EpPIeHIUKYIIPHBIC TPSIMbIS 1

12 Beprukansabie u cMexHbIe yriibl. [lapannensHbie 1 MepreHIuKYIIPHBIC TPSIMbIE 1

13 Beprtukanbabie u cMexxHbIe yribl. [lapanmiensHbie U EPIeHIUKYISIPHBIC TPSIMbIS 1

14 Beprukansabie u cMexHbIe yriibl. [lapannensHbie U MepreHIuKYIsIpHBIC TTPSMbIE 1

15 Paccrosinne oT TOukH 10 IpsIMOid 1

16 Buccektpuca yria 1

17 Buccekrpuca yria 1

18 buccektpuca yria 1




19

Jlomanas. Bunbl nomanbix. J[JinHa JIoMaHOM

20 Jlomanas. Buasl momanbix. [[arHa tomMaHOM

21 Mmuoroyronsauku. [lepumerp MHOTOyroapbHUKA. [IOHATHE O BBIMYKIIBIX M HEBBITYKIIBIX 1
MHOI'OYTOJIbHUKaX

29 Mmuoroyronsauku. [lepumerp MHOrOyroiapHuKa. [IOHATHE O BBIMYKIIBIX M HEBBITYKIIBIX 1
MHOTOYTOJIbHUKAX

93 MHuoroyronasHuky. [lepumerp MHOroyroiabHuka. [IoHATHE O BBITYKIIBIX M HEBBITYKJIBIX 1
MHOT'OyTOJIbHUKaX

24 MuoroyronsaukH. [lepumerp MHOTOyrOIBHHUKA. [IOHATHE O BRITYKIIBIX M HEBBIITYKIIBIX 1
MHOT'OyTOJIbHUKaX

25 [lepBuuHBIe IpeICTaBICHUS O PaBEHCTBE (DUTYP, UX PACIIONOKEHUN, CHMMETPUHI

26 WHCTpyMEHTHI 1151 U3MEPEHUHN U TOCTPOSHUM

27 [Ipocreitmme nocrpoenus. THCTpyMEHTSBI 111 U3MEPEHUN U ITIOCTPOCHUN

28 Konrtponsnas padora Ne 1 no teme "Hauana reomerpun. [Ipocreiimue reomerpuueckne 1
¢burypsl u ux cBoiicta. MizmMepenue reoMmeTpuiyeckux Guryp"

29 Buas! TpeyroapHUKOB: OCTPOYTOJIBHBIE, TPSIMOYTOJIBHBIE, TYITOYTOJIBHEIE, 1
paBHOOEIPEHHBIE, PABHOCTOPOHHUE

30 Menuana, OMCCeKTprCa M BBICOTA TPEYTOJIbHUKA 1

31 PaBeHCTBO TpeyroibHUKOB 1

32 [TepBblii 1 BTOPOI MIPU3HAKK PABEHCTBA TPEYTOJIHLHUKOB 1

33 [epBblit ¥ BTOPOH NpU3HAKK PaBEHCTBA TPEYTOJbHUKOB 1

34 IlepBbIil 1 BTOPOM IPU3HAKH PABEHCTBA TPEYTOJBbHUKOB 1

35 [epBblit ¥ BTOPOH NpU3HAKK PAaBEHCTBA TPEYTrOJbHUKOB 1

36 [TepBblii 1 BTOPOI MPU3HAKK PABEHCTBA TPEYTOJIHLHUKOB 1

37 PaBHOOEIpEHHBIE TPEYTOJILHUKU M UX CBOICTBA 1

38 PaBHOOEIpEHHBIC TPEYTOJIBHUKN U UX CBOMCTBA 1

39 PaBHOOEIpEHHBIE TPEYTOJILHUKU M UX CBOICTBA 1




40 [Ipu3Hak paBHOOGIPEHHOTO TPEYTOIBHUKA 1

41 [IpusHak paBHOOEIPEHHOTO TPEYTOIbHUKA 1

42 Tperuil npU3HaK paBeHCTBA TPEYTOJIbHUKOB 1

43 Tperuil npU3HaK paBeHCTBA TPEYTrOJIbHUKOB 1

44 Tpetuit npu3HaK paBEeHCTBA TPEYTOJIHLHUKOB 1

45 Cummerpuunbie ¢purypbl. OCHOBHBIE CBOWCTBA OCEBOW CUMMETpUU. [Ipumepsl cuMMeTpun 1
B OKpY’KaroIIeM MHpe

46 Durypsl ¢ 0CeBO CUMMETpHEH

47 Kontponsnast padora Ne 2 o teme "TpeyronpHukn"

48 [TapannensHOCTh NPSAMBIX, HCTOPUUYECKUE CBEACHHUS O NocTyare EBkinuaa u o poiu 1
Jlo6aueBCKOro B OTKPHITUN HEEBKIIUI0BON T'€OMETPUH.

49 CBolicTBa U NPU3HAKY MMAPAIIJIEIIBHBIX MPSIMBIX 1

50 CBolicTBa U NPU3HAKY MMAPAIIIEIIBHBIX MPSIMBIX 1

51 CBolicTBa ¥ IPU3HAKY MMAPAJIJIENIBHBIX MTPSIMBIX 1

52 CBolicTBa U MPU3HAKY NMAPAIIIEIIBHBIX MPSIMBIX 1

53 CBolicTBa ¥ IPU3HAKY MMAPAJIJIENIBHBIX MTPSIMBIX 1

o4 CBolicTBa U MPU3HAKY MMAPAIIIEIIBHBIX MPSIMBIX 1

55 CymMa yriioB TpeyroJbHHUKa 1

56 CymMa yTIIoB TpEyroJIbHHUKA 1

57 Bueunue yriel TpeyrojapHuKa 1

58 Bremnue yrisl TpeyrojibHHUKa 1

59 CyMMa BHYTPEHHHUX YTJI0B MHOTOYTOJIbHUKA U CyMMa BHEITHUX YTJIOB BBIITYKJIOTO 1
MHOT'OYTOJIbHUKA

50 CyMMa BHYTPEHHHUX YIJI0B MHOTOYTOJIbHUKA U CyMMa BHEITHUX YTJIOB BBIITYKIIOTO 1
MHOT'OYTOJIbHUKA

61 CyMMa BHYTPEHHHUX YIJIOB MHOT'OYTOJIbHUKA U CyMMa BHELTHHUX YIJIOB BBIITYKJIOTO 1




MHOI'OyroJibHUKa

62 Kontponbnas padora Ne 3 mo teme "[lapanmnenpHocts. CymMMa yriioB MHOTOYT'OJIbHHKA" 1

63 [Ipu3Haku paBeHCTBA MPSMOYTOJIBHBIX TPEYTOJIbHUKOB 1

64 [Ipu3Haku paBeHCTBA NPSMOYTOJIBHBIX TPEYTOJIBHUKOB 1

65 [TepneHauKyIsip U HAKJIOHHAS 1

66 CBoICTBO MeIMaHbI MPSMOYTOJIBHOTO TPEYTOJIbHHUKA, TPOBEIEHHON K TUIIOTEHY3€ 1

67 CBoiicTBO MeuaHbl IPSIMOYTOJIBHOIO TPEYTOJIbHUKA, IPOBEIEHHON K THIIOTEHY3€ 1

68 [IpsiMoyToBHBIN TPeYTrobHUK ¢ YoM B 30 rpamgycos 1

69 [TpstmoyronbHBIN TpeyroyibHUK ¢ yriaoM B 30 rpaaycoB 1

70 CooTHoIIEHNS MEX/1y CTOPOHAMU U YIJIaMU TPEYroJIbHUKA 1

71 CooTHolIeHNs MEXY CTOPOHAMHU U YIJIaMH TPEYroJbHUKA 1

72 HepasenctBo TpeyronpHuka. HepaBeHCTBO 0 AsiMHE JIoMaHOH 1

73 HepaBeHcTBO Mexy NepHEeHANKYIPOM M HAaKJIOHHOW. PaccTostHUE OT TOUKH J10 MPSIMOI 1

74 KonTponasnas padora Ne 4 no remam "lIpsMoyrosibHbIe TPEYroIbHUKA", 1
"I"eomeTprueckue HepaBeHCTBA"

75 [ToHATHS OKPYKHOCTH U Kpyra. DJIeMEHTHI OKPYXHOCTH U Kpyra: IEHTp, painyc, 1
JIMAMETP, XOpAa, UX CBOMCTBA

76 OKpy’>KHOCTb, XOpPABI U TUAMETPBI, UX CBOWCTBA 1

77 BzanmHoe pacnionoxxeHue oKpy>KHOCTH U nipsiMoid. KacarenbHas u cekyias K 1
OKPY>KHOCTH

78 B3anmMHoe pacronoskeHne oKpyKHOCTH U npsimoii. KacatenbHas u cexymas K 1
OKPYKHOCTH

79 B3anmMHoe pacrionoskeHne oKpy>KHOCTH U npsimoii. KacarenbHas u cexymas K 1
OKPYKHOCTH

80 OKpyXHOCTbh, BIUCaHHAsI B YTOJI

81 OKpy’KHOCTb, BIIUCAHHAs B yToJl




IIonsatue o TCOMECTPHUICCKOM MECTC TOYCK. HpI/IMepr reOMCTPHUYCCKUX MCCT TOYCK Ha

82
IJIOCKOCTH

83 [Tonarue o reomeTpuyeckoM mMecte Touek. [IpruMepbl reoMeTpuYeckux MECT TOUEK Ha
TUIOCKOCTH

84 OrnucanHasi OKpY>KHOCTb TPEYTOJIbHUKA, €€ LIEHTP

85 OnucaHHasi OKpY’KHOCTb TPEYTOJIbHUKA, €€ LIEHTP

86 buccektpuca yria u cepeIMHHBIN MEPIEHAUKYIISIP K OTPE3KY KaKk T€OMETPUYECKUE MeCTa
TOUYEK

g7 buccekTpuca yria u cepeIMHHBIA TEPIEHIUKYISP K OTPE3KY KaK T€OMETPUYECKHE MECTa
TOUYEK

88 MeTtoa reoMeTpUIecKuX MECT TOUEK IPU PEIICHUH TeOMETPUIECKHX 33124

89 MeTo1 TeOMETPUYECKUX MECT TOUYEK MPU PEIICHUU T€OMETPUYECKUX 3a/1a4

90 O060ocHOBaHMS MMPOCTEHIITNX TTOCTPOCHUH, STAIBI 33/1a41 Ha IOCTPOSHUS, PEIICHHE 3a71a4
Ha IIOCTPOEHUE UPKYJIEM U JIMHEUKOU

91 [Tpocreiinme NOCTPOEHHUs C TOMOIIBIO LIUPKYJISL U JTMHEHKH

92 KonTpoabnas padora Ne 5 no teme "Oxpyx’HocTh. 'eomeTpuieckue Mecta ToYeK.
[TocTpoeHns ¢ TOMOIIBIO IUPKYJISL U TUHEUKH"

93 [ToBTOpenue u o6odmeHne. Pemenue 3a1ay, WILTIOCTPUPYIOMIMX CBSI3U MEXKITY

a3JIMYHBIMU TeMaMH Kypca. Micropudeckue cBe1eHus
y n

04 [ToBTropenue u o6o01eHne. Perenne 3a1a4, WILTIOCTPUPYIOIIUX CBA3H MEXKIY
pa3IMYHBIMHM TEMaMHU Kypca

95 [ToBTOpenue u 06o0IeHNe. Perenune 3a1a4, WIUTIOCTPUPYIOIINX CBS3U MEKTY
pa3IMYHBIMU TEMaMH Kypca

96 [ToBTOpenue u 00600IIeHNE. Perenne 3a1a4, WIUTIOCTPUPYIOIINAX CBS3U MEKTY
pa3IMYHBIMU TEMaMH Kypca

97 [ToBTOpenue u 0606mIeHNe. Pemenne 3a1a4, WILTIOCTPUPYIOIIUX CBSI3H MEXKITY

Pa3IMYHBIMH TCMAaMH KypcCa




[ToBTropenue u 06o0mmenHue. Pemenne 3a1a4, WILTIOCTPUPYIOIINX CBS3H MEXKILY

98 1
pa3IMYHBIMM TEMaMU Kypca

99 [ToBTropenue u 0600mmenHue. Pemenne 3a1a4, WILTIOCTPUPYIOIINX CBS3H MEXKILY 1
pa3IUYHBIMU TEMAMHU Kypca

100 IToBropenue n o6o6imenue. Pemenue 3a1a4, WUTFOCTPUPYIOLUX CBA3HU MEXIY 1
pa3IMYHBIMM TEMaMU Kypca

101 IIpome:xxyTounas arrecranus. lIIkoabHBIA yCTHBIN 3aueT 1

102 [ToBTOopenue n o6o61eHue. Pemenue 3a1a4, WIUTFOCTPUPYIOLIUX CBA3U MEXKIY 1
pa3IUYHBIMU TEMAaMHU Kypca

OBHIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 102




8 KVIACC

Ne KoanuyecTBo
o/ Tema ypoka 4aCOB Jdara nzyyenus
Bcero

1 [TapannenorpaMm, ero Nnpu3HaKku U CBOMCTBA 1

2 [Tapannenorpamm, €ro NprU3HaKu U CBOKWCTBA 1

3 [TapannenorpaMm, ero Nnpu3HaKU U CBOMCTBA 1

4 [Tapannenorpamm, ero Mpu3HAKu U CBOMCTBA 1

5 [TapannenorpaMm, ero Nnpu3HaKU U CBOMCTBA 1

6 [IpsimoyronbHUK, poMO, KBajipaT, UX IPU3HAKH U CBOICTBA 1

7 [TpsMoyronbHUK, poMO, KBafpaT, X IPU3HAKHU U CBOMCTBA 1

8 [TpsMoyronbHUK, poMO, KBaapaT, X MIPU3HAKH U CBOUCTBA 1

9 [IpsmoyronapHUK, poMO, KBajipaT, UX MPU3HAKH U CBOICTBA 1
10 Cpenssist TMHUSA TPEyroJbHUKA 1
11 CpenHsist TMHUS TPEYroJbHUKA 1
12 Tpaneuus. PaBHoOepeHHas Tpanenus, e€ CBOWCTBA U MPU3HAKH 1
13 Tpaneuus. PaBHoOenpenHas Tpamnenus, e€ CBONCTBA U MPU3HAKU 1
14 [TpstmoyronbHas Tpaneuus 1
15 Cpennss nuHus Tpanenuu 1
16 Teopema Daeca 1
17 Teopema daneca 1
18 Teopema 0 IpONOPIUOHATIBHBIX OTPE3KAX 1
19 LlenTp Macc TpeyroibHUKA 1
20 Mertoa ynBoeHHs MeIMaHbl TPEyrojbHUKa. TeopeMa o mepeceueHu MeIuaH 1

TPEyroJbHUKa
21 LlenTpanbHO-CUMMETPHYHBIE (PUTYPHI 1




22 KonTtponsnas padora Ne 1 o teme "UetbipéxyronbHukn" 1
23 [TogoGue TpeyroJbHUKOB, KO3PGUIIUESHT MTOA00HS 1
24 [TooOue TpeyronbHUKOB, KOA(PGUIIHMEHT TOJ00HS 1
25 [TpusHaku momo0Oust TpEYroIbHUKOB 1
26 [Tpu3Haku mog00Ms TPEYTOJLHUKOB 1
27 [TpusHaku momo0Oust TpEYroIbHUKOB 1
28 [Tpu3naku mo100us TPEYroIbHUKOB 1
29 [Ipu3Haku nospo6ust TPEYroJbHUKOB 1
30 [Tpu3naku mo100us TPEYroIbHUKOB 1
31 [Ipumenenue mogo6us Npu pelIeHUH MPAKTUUECKUX 3a]a4 1
32 [Tpumenenue moao0us MPHU PEIICHUH MTPAKTHYSCKHUX 3a/1a4 1
33 [Ipumenenue mogo6us Npu pelIeHUH MPAKTUUECKUX 3a]a4 1
34 [TpuMeHeHne OJ00MS TPU PELLICHUH PAKTUYECKUX 3a/1a4 1
35 [Ipumenenue mogo6us Mpu pelIeHUH MPaKTUIECKUX 3aau 1
36 [TpuMeHeHne OJ00MS TPU PELLICHUH PAKTUYECKUX 3a/1a4 1
37 BBenenue nonstus npeodpa3oBaHus Moaoous U Mo100HBIX GUryp 1
38 KonTponsHas padora Ne 2 o Teme "Ilogobue" 1
39 [Tonsitre momaau. CBoHCTBA TUIOMIAAEH reoMeTpudeckux Gpuryp 1
40 [Tonsitue momaau. CBoNCTBA MIIOIMIAAEH reOMETpUUYECKUX QUTyp 1
41 [MonsTue mnomaau. CBolicTBa IUIOIIA/IeH TeOMETpUUIECKUX QUryp 1
42 [pocreiitme GhopMyITbl IS TIIOMIAIN TPEYTOJIbHUKA, TTapajuieJiorpaMmma, pomoa u 1
Tparnenuu
43 [Ipocreiimme hopmMyssl A MIIOIAAN TPEYroldbHUKA, TapajienorpaMma, poMoa u 1
Tparnenuu
44 [Tpocreiimme GpopMysbl 1715 MIOLIAIU TPEYTOJIbHUKA, TapajuleorpaMmma, pomoa u 1

Tparneuuu




ITpocreiime hopMyiisl A7 IUIOIAAN TPEYTOIbHUKA, TapajiesiorpaMMa, pomoa u

45 1
Tparnenuu

46 [pocreiimme hopMymsl A MIOMAAN TPEYrOIbHUKA, TapajiesorpaMma, poMoa u 1
Tparnenuu

47 [Tpocreiimme GpopMysbl 1715 MIOLIAIU TPEYTOJIbHUKA, TapajuiesaorpaMmma, pomoa u 1
Tparnenuu

48 [pocreiimme hopMymsl A TIIOMAAN TPEYrOIbHNKA, TapaljiesiorpaMmMa, poMoa u 1
Tpamnenuu

49 [pocreiimme hopMymsl A TIIOMAAN TPEYrOIbHHAKA, TapaljiesiorpaMma, poMoa u 1
Tparnenuu

50 [Tpocreiimme ¢popMysbl 1715 MIOLIAIU TPEYTOJIbHUKA, TapajulesorpaMmma, pomoa u 1
Tpamnenuu

o1 [Tnomanu mogoOHbIX Guryp. OTHOIICHHUE TUIOIIACH TPEYTroIbHUKA 1

52 [Tnomany nomoOHBIX GUTYD. 1

53 Teopema BapuaboHa J17151 IPOU3BOJIBHOTO YETHIPEX YT OJIBHUKA. 1

54 KonTponbnas padota Ne 3 mo reme "[lnomans" 1

55 Teopema [Iudaropa 1

56 [Ipumenenue Teopemsl [lndaropa npu penreHun NpakTUYECKUX 3a1a4 1

57 [Tpumenenue Teopemsl [luaropa npu pereHnn NpaKTHUYECKUX 3a1a4 1

58 [Tpumenenue Teopemsl [Tudaropa npu penieHun NpaKTUYECKUX 3a1a4 1

59 [Ipumenenue Teopemsl [Inuaropa npu perieHny NpaKTHUECKUX 3a1a4 1

60 [Tpumenenne Teopems [Tudaropa nmpu penmreHUH MPaKTHYECKUX 33124 1

61 [IponopruoHanbHbIe OTPE3KH B MPSIMOYT'OJIBHOM TPEYTOJIbHUKE 1

62 [TponopuroHaIbHBIE OTPE3KH B IPSIMOYTOJIEHOM TPEYTOJIBHUKE 1

63 [IponoprroHanbHbIe OTPE3KH B MPSIMOYTOJIBHOM TPEYTOJIbHUKE 1

64 [TponoprimoHabHBIC OTPE3KU B MPSIMOYTOJIHHOM TPEYTOIbHUKE 1

65 [IponoprroHanbHbIe OTPE3KH B MPSIMOYTOJIBHOM TPEYTOJIbHUKE 1




66

[IponopuroHanbHbIE OTPE3KU B IIPSIMOYTOJIbHOM TPEYTOJIbHUKE

1
67 CuHyc, KOCUHYC, TAHI'€HC M KOTAHI'€HC OCTPOIO yIJla IPSIMOYTOJIBHOTO TPEYroJbHUKA 1
68 Cunyc, KOCUHYC, TAHT€HC ¥ KOTAaHT€HC OCTPOTO yIJiia IPSIMOYTOJILHOTO TPEYTrOJIbHUKA 1
69 Cunyc, KOCUHYC, TAHT€HC ¥ KOTAaHT€HC OCTPOTO YIJIa MPSMOYTOJIEHOTO TPEYTrOJIbHUKA 1
70 Tpuronomerpudeckue ¢pyHkimu yrios B 30°, 45° u 60° 1
71 Tpuronomerpudeckue ¢pynkuuu yrios B 30°, 45° u 60° 1
72 KonTponbnas pabota Ne 4 o reme "Teopema [Tucdaropa u nayana tpuronometpun" 1
73 BrnucanHble ¥ IEHTPAJIBHBIE YIUIBI 1
74 Brucannble U eHTpaNbHbIC YIIIbI 1
75 BrnucanHble ¥ IEHTPAJIBHBIE YIUIBI 1
76 Brucannble U eHTpaNbHbIC YIIIbI 1
77 VYron Mexay KacaTelIbHOU U XOpI0U 1
78 VYron Mexay KacaTenbHOU U XOpIoH 1
79 Vsl MeXAy XOpJIaMHU U CEKYLUMU 1
80 VYTIIbl MEXAY XOPAaMHU U CEKYIIUMHU 1
81 BrnucanHble M ONMCaHHBIE YETHIPEX YT OJIbHUKHU 1
82 Brnrcannble U onycaHHbIE YeTHIPEXYTOIbHUKHU 1
83 CBoiicTBa U MPU3HAKU BIMCAHHOTO YETHIPEXYrOJIbHUKA 1
84 CBoiicTBa U MPU3HAKHU BIHCAHHOTO YETHIPEXYTOIbHUKA 1
85 CBoiicTBa U MPU3HAKU BIUCAHHOTO YETHIPEXYrOIbHUKA 1
86 CBoiicTBa U MPU3HAKHU BIHCAHHOTO YETHIPEXYTOIbHUKA 1
87 B3aumHoe pacnionoxenue JByX OKpYKHOCTEN 1
88 B3aumHOe pacronoxeHrne IByX OKPYKHOCTEH 1
89 Kacanue oxpyxHocTen 1
90 Kacanue okpyxHOCTEH 1
91 OO0urme kacaTenbHbIE K IBYM OKPYXHOCTSIM 1




Kontponsnas padora Ne 5 o Teme "YTIIbl U 4eTHIPEXYTOIBHUKH, CBA3aHHBIE C

92 " 1
OKPY’KHOCTBIO

93 [ToBTropenue u 0000meHne. Perenne 3a1a4, WILTIOCTPUPYIOIINX CBI3H MEXKILY 1
pa3IUYHBIMU TEMAMHU Kypca

94 IToBTopenue n o6o61meHue. Pemenue 3a1a4, WIUTFOCTPUPYIOLIUX CBA3U MEXKIY 1
pa3InYHBIMHM TEMaMHU Kypca

95 [ToBTropenue u 0600mmenHue. Pemenne 3a1a4, WILTIOCTPUPYIOIINX CBS3H MEXKILY 1
pa3InYHBIMM TEMaMHU Kypca

96 [ToBTropenue u 0600mmenue. Pemenne 3a1a4, WILTIOCTPUPYIOIINX CBS3H MEXKILY 1
pa3IUYHBIMU TEMAaMHU Kypca

97 [ToBTOopenue n o6o61meHue. Pemenue 3a1a4, WUTFOCTPUPYIOLIUX CBA3U MEXKIY 1
pa3InYHBIMM TEMaMHU Kypca

98 [ToBTOpenue u o0odmIeHne. Pemenune 3a1a4, WILTIOCTPUPYIOIINX CBSI3U MEKITY 1
pa3IUYHBIMU TEMaMHU Kypca

99 [ToBTOpenue u 06061meHne. Pemenue 3aaay, WIITIOCTPUPYIOIINX CBSI3U MEXKIY 1
pa3IUYHBIMU TEMaMHU Kypca

100 [ToBTOpenue n o6o6meHue. Pemenue 3a1a4, WUTFOCTPUPYIOLIUX CBA3U MEKIY 1
pa3IMYHBIMHU TEMaMU Kypca

101 IIpome:xxyTounas arrecranus. lIIkonbHBIA yCTHBIN 3aueT 1

102 [ToBTropenue u o0o0meHne. Perenne 3a1a4, WILTIOCTPUPYIOIINX CBA3H MEXKIY 1
pa3IMYHBIMHM TEMaMU Kypca

OBULIEE KOJIMYECTBO YACOB 110 TPOTPAMME 102




9 KJIACC

Ne KoaunuecTBO
o/ Tema ypoka 4ACOB JarTa nzydyenus
Bcero

1 Cunyc, KocuHyc, Tanrenc yrios ot 0 g0 180° 1

2 OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO 1

3 DopMyIbl IPUBEACHUS 1

4 DopMyIIsl IPUBEACHUS 1

5 Pemenue TpeyronsaukoB. TeopemMa KOCUHYCOB 1

6 Pemenue tpeyronpaukoB. TeopeMa KOCUHYCOB 1

7 Teopema cuHycOB 1

8 Teopema cuHycOB 1

9 Pemenne nmpakTHUecKkux 3a7ad ¢ UCHOJIH30BAHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI 1
CHHYCOB

10 Pemenune npakTuueckux 3ajay ¢ HCHOIb30BAHUEM TEOPEMbl KOCUHYCOB M TEOPEMBbI 1
CHHYCOB

11 Pemenne nmpakTHUecKuX 3a7ad C UCHOJIB30BAHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI 1
CHHYCOB

12 Pemenne 3a1a4 reoMeTpUYECKON ONTUKH 1

13 TpuronomeTrpuueckue GopMyIbI JUIS MIIOMAAN TPEYTOIbHUKA, TTapajieorpaMmma, 1
pomOa, Tpanenuu

14 TpuronomeTrpudeckue GOpPMYIBI IUTS TUIOMIAIN TPEYTOJILHUKA, TapajuieorpaMmma, 1
pomOa, Tpanenuu

15 Tpuronomerpuyeckue GopMyIbl IS MIIOMIAAN TPEYTOIbHIKA, TapajieorpaMmma 1

16 Tpuronomerpudeckue GopMyIIbl IS IUIOMIAAA TPEYTOJIbHUKA, TTapajiejorpaMmma 1

17 ®opmyna ['epona 1

18 ®dopmyna ['epona 1




19 ®opmyna ['epona 1
20 ®dopmyra MIOHIAJH BBITYKIOTO YeTHIPEXYTOJIbHUKA 1
21 dopMyIa IIOLIAAH BBITYKIOIO YETHIPEXYTOJIbHUKA 1
22 KonTtponsnast padora Ne 1 mo teme "Pemienue TpeyroabsHHUKOB" 1
23 Xopabl ¥ TOI00HBIE TPEYTOJIBHUKU B OKPY)KHOCTH 1
24 Teopema 0 mpOU3BEAECHUN OTPEZKOB XOP/I 1
25 TeopeMa 0 IPOU3BEACHUU OTPE3KOB XOPI 1
26 Teopembl 0 TPOU3BEACHUH OTPE3KOB CEKYIIIHX 1
27 Teopembl 0 IPOU3BEACHUN OTPE3KOB CEKYIINX 1
28 Teopema o kBazpare KacareabHOU 1
29 Teopema o kBagpare kacarenbHOU. [I[pruMeHeHue npu peneHny reoOMeTpUYecKUX 3a1a4u 1
30 Teopemsr UeBbl 1 Menenast 1
31 Teopemsl UeBbl 1 Menenast 1
32 Teopemsl UeBbl 1 MeHnenast 1
33 [lonsiTue 0 roMOTETHH 1
34 KonTponshas padora Ne 2 o teme "IlogoOue TpeyronbHUKOB" 1
35 VYpaBHeHMEe MPSAMON Ha INIOCKOCTH. YTIIOBOM KOA((ULIMEHT U CBOOOIHBIN WIIEH, UX 1
TE€OMETPUYECKUI CMBICTT
36 YpaBHeHUE MPSIMOI Ha TUNIOCKOCTH. YTII0BOH KO (UIIMEHT 1 CBOOOIHBIN YJIeH, UX 1
reOMETPUYECKUI CMBICT
37 [TapayeTbHOCTH ¥ IEPICHAUKYISIPHOCTH MPSIMBIX (Yepe3 yriioBoi KodhGHUITHEHT) 1
38 YpaBHEHHE OKPYKHOCTHU 1
39 HaxoxaeHne nepecedeHuil OKpy>KHOCTEH U TIPSIMBIX B KOOpIMHATAX 1
40 Haxoxaenne nepecedeHuil OKpy>KHOCTEH U MPSIMBIX B KOOpIUHATAX 1
41 ®dopmyna pacCTOSHUS OT TOYKH JI0 TIPSIMOM 1
42 [Tnomane nmapauienorpaMmma B KOOpIMHATAX, TIOHITHE 00 OPUEHTUPOBAHHOM TUIOIIAIH 1




[IpuMeHeHne MeTo1a KOOPAMHAT B IPAKTUYECKU-OPUEHTUPOBAHHBIX T€OMETPUYECKUX

43 1
3aJadax
44 KonTponsHas padora Ne 3 mo Teme "Meroxa koopauHat" 1
45 BekTophl Ha TIOCKOCTH 1
46 CrnoxeHne ¥ BEIYMTaHHE BEKTOPOB — MPaBUIIA TPEYToOJbHUKA U apajliesiorpaMMa 1
47 CrnosxeHue ¥ BBIYUTaHHE BEKTOPOB — IPaBUJIa TPEYTOJIbHUKA U Mapajiesiorpamma 1
48 YMHOKEHHE BEKTOpa Ha YHCIIO0 1
49 Koopaunatel BekTopa 1
50 CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB, YMHOKEHHE BEKTOpA HA YUCIIO B KOOPAWHATAX 1
51 CrnosxeHue ¥ BBIYUTaHHE BEKTOPOB, YMHOKEHHE BEKTOpa HA YHCIIO B KOOPAUHATAX 1
52 [IpumeneHne BeKTOpOB B (hHU3HKE, IICHTP MacC 1
53 [TonsiTue o 6a3uce (Ha mIockocT). Pa3noxeHus: BEKTOPOB 1Mo 6a3ucy 1
54 [Tonsatue o 6a3uce (Ha IOCKOCTH). PaznoskeHus: BEKTOPOB MO 0a3ucy 1
55 [TonsiTre o 6a3uce (Ha mIockocT). Pa3noxeHus: BEKTOPOB 1O 6a3UCy 1
56 CkansipHoe Mpou3BeIeHNE BEKTOPOB, TEOMETPUUYECKHUI CMBICI U BBIPa)KEHUE B 1
JIEKapTOBBIX KOOpIUHATAX
o7 JucTpuOyTUBHOCTH CKAJIIPHOTO MPOU3BEACHHUS 1
58 CkansipHO€E MPOU3BENCHUE U NPOELIUPOBAHUE 1
59 [TpuMeHeHrne CKAISIPHOTO TIPOU3BEICHNS BEKTOPOB JIJIsl HAXO0XKICHUS [UTHH M YTIIOB 1
60 [IpumeHeHne CKaNnIpHOTO MPOU3BEACHUS BEKTOPOB JIJIsl HAXOXKACHUS JUTMH U YTJIOB 1
61 [TpuMeHeHrne CKAISIPHOTO TIPOU3BEICHNS BEKTOPOB JIJIsl HAXO0XKICHUS [UTHH M YTIIOB 1
62 Pemrenne reoMeTprudeckux 3a/1a4 ¢ TOMOIIBIO CKAISPHOTO IPOU3BEIECHUS 1
63 Pemenue reoMeTprudeckux 3a1a4 ¢ TIOMOIIBIO CKAISIPHOTO IPOW3BEICHHS 1
64 KonTtponbHas padora Ne 4 mo teme "BekTops!"” 1
65 [IpaBuIBEHBIE MHOTOYTOJIBHUKH, BBIYMCIICHHE UX JIEMEHTOB 1
66 [IpaBuIBEHBIE MHOTOYTOJIBHUKH, BBIYMCIICHHE X JIEMEHTOB 1




67 [IpaBuIbHBIE MHOTOYTOJIBHUKH, BBIYHCICHUE UX DJIEMEHTOB 1
68 [TpaBuIbHBIE MHOTOYTOJIBHUKH, BBIYMCICHHUE X HJIEMEHTOB 1
69 Yucno © v AIrMHA OKPY>KHOCTH 1
70 Ywucno T ¥ ITMHA OKPYKHOCTH 1
71 JlnvHa 1yTH OKpY>KHOCTH 1
72 JlnnHa nyru oKpy>KHOCTH 1
73 ['pagycHas u paauanHas Mepa yria 1
74 Pannannas mepa yria 1
75 [Tnomans kpyra U ero 3J1eMeHTOB (CEKTOpa U cermenTa). Micropuueckue cBeaeHus oo 1
U3MEPEHUH JUIMHBI OKPY>KHOCTHU U IIJIOLIAU Kpyra
76 [Imomane kpyra u €ro 3J1€MEHTOB (CEKTOpa U CETMEHTA) 1
7 [Tnomane Kpyra 1 €ro 3J1€MEeHTOB (CEKTOpa U CerMeHTa) 1
78 Boruncnenue nepuMeTpoB U IIoOmaAeil GUryp, BKIIOYAIOUINX 2JIEMEHTHI Kpyra 1
79 Brruncnenue nepuMeTpoB U miomaaeit Guryp, BKIOYAONUX 3JIEMEHThI Kpyra 1
80 KonTponbHas o Ne 5 treme "JlinHa OKpyKHOCTH M ILIOIIAAbL Kpyra" 1
81 HenTpanpHas cuMMeTpust 1
82 LlenTpanbHO-CUMMETPUYHBIE (PUTYPBI 1
83 [ToBopoTt 1
84 OceBas cummerpus 1
85 OuUrypsl, CHMMETPHUYHbIE OTHOCUTEIBHO HEKOTOPOH OcH 1
86 [TapannenbHblil nepeHoc 1
87 [TonsiTHE NBUKEHUS U €r0 CBOMCTBA 1
88 PaBencTBo uryp 1
89 [TposiBiIeHUsT CHMMETPUH B IPUPOJIE, JKUBOIIMCH, CKYIIBIITYPE, apXUTEKType 1
90 Komnozuiuu aBmxennii (mpocreiine npumepsl). [IpumMeHeHne B reoMeTpUUECKUX 1

3aJauax




[ToBTropenue u 06o0mmenHue. Pemenne 3a1a4, WILTIOCTPUPYIOIINX CBS3H MEXKILY

o1 pa3InYHBIMM TEMaMHU Kypca 1

92 [ToBTropenue u 0000meHne. Perenne 3a1a4, WILTIOCTPUPYIOIINX CBI3H MEXKILY 1
pasnIuYHBIMU TEMaMH Kypca

93 IToBTopenue n o6o61meHue. Pemenue 3a1a4, WIUTFOCTPUPYIOLIUX CBA3U MEXKIY 1
pa3InYHBIMHM TEMaMHU Kypca

94 [ToBTropenue u 0600mmenHue. Pemenne 3a1a4, WILTIOCTPUPYIOIINX CBS3H MEXKILY 1
pa3InYHBIMM TEMaMHU Kypca

95 [ToBTropenue u 0600mmenue. Pemenne 3a1a4, WILTIOCTPUPYIOIINX CBS3H MEXKILY 1
Pa3siinYHbIMH TEMAaMH KypcCa

96 [ToBTOopenue n o6o61meHue. Pemenue 3a1a4, WUTFOCTPUPYIOLIUX CBA3U MEXKIY 1
pa3InYHBIMM TEMaMHU Kypca

97 [ToBTOpenue u o0odmIeHne. Pemenune 3a1a4, WILTIOCTPUPYIOIINX CBSI3U MEKITY 1
pa3IuYHBEIMU TEMaMH Kypca

98 [ToBTOpenue u 06061meHne. Pemenue 3aaay, WIITIOCTPUPYIOIINX CBSI3U MEXKIY 1
pa3IuYHBEIMU TEMaMH Kypca

99 [ToBTOpenue n o6o6meHue. Pemenue 3a1a4, WUTFOCTPUPYIOLIUX CBA3U MEKIY 1
pa3IMYHBIMHU TEMaMHU Kypca

100 [ToBTOpenue u o6odmeHne. Pemenne 3a1ay, WILTIOCTPUPYIOMIMX CBSI3U MEXKITY 1
Pa3sIMYHbBIMH TEMAaMH KypcCa

101 IIpomexyTounas arrecranus. UToropassi KOHTpPoJIbHasi padora 1

102 [ToBTropenue u o6o01eHne. Perenne 3a1a4, WILTIOCTPUPYIOIINX CBA3H MEXKIY 1
pa3IMYHBIMHM TEMaMHU Kypca

OBUHIEE KOJIMYECTBO YACOB 11O ITPOT'PAMME 102




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O MIPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI /IVISA YYEHUKA

* 'eometpus, 7-9 knaccel/ Atanacsa JI.C., byryzos B.®., Kanomues C.b. u
npyrue, AkunonepHoe obiectBo «M3natenbctBo «IIpocBenienne»

METOJINYECKHUE MATEPHUAJIBI JIUISI VUUTEJS
1. H.B.MEJIbHUKOBA KOHTPOJILHBIE PABOTBI [TO TEOMETPUH 7
KJIACC K YUEBHUKY JI.C.ATAHACSIHA U JIP U3JATEJILCTBO
"SK3AMEH" U JIP.

2. H.5 MEJIbHUKOBA T'.A.3AXAPOBA JINJIAKTUYECKUE
MATEPHAJIBI ITO TEOMETPUM 7 KJIACC K YUEBHUKY
J.C.ATAHACSIHA U JIP.

3. H.B.MEJILHUKOBA 7 KJIACC: DKCITPECC-TUATHOCTUKA
10.A.TJIA3KOB M.SL.TAUAILIBUIN TEOMETPUS. UTOTOBASI
ATTECTALIMS TUTIOBBIE TECTOBBIE 3AJJAHUS 7 KJITACC
TEOMETPUS. TUJAKTUYECKUE MATEPHAJIBL 7 KJIACC / B. T.
3UB.— 11-E U3Jl. — M.: [IPOCBELLEHUE.

4. H.B.MEJIbLHUKOBA KOHTPOJILHBIE PABOTEI IO TEOMETPUU 8
KJIACC K YUEBHUKY JI.C.ATAHACSIHA U JIP. U3JATEJILCTBO
"IK3AMEH".

5. H.B.MEJIbHUKOBA KOHTPOJILHBIE PABOTEI [IO TEOMETPUU 9
KJIACC K YUEBHUKY JI.C.ATAHACSIHA U JIP U3IATEJILCTBO
"SK3AMEH" U JIP

6. BAJIASTH D.H. TEOMETPHUSL: 3AJIAYM HA TOTOBBIX UEPTEXKAX
JUISI TOJITOTOBKU K TUA U EI'D: 7-9 KJIACCBL.

IMUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETH
HUHTEPHET

https://resh.edu.ru/subject/lesson/

https://www.yaklass.ru

https://infourok.ru

https://skysmart.ru/articles/mathematic

https://school-science.ru

https://urok.1sept.ru

https://shkolkovo.net

http://school-collection.edu.ru


https://shkolkovo.net/
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