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IHOACHUTEJIBHASA 3AITMCKA

[eomeTpusi Kak OAMH W3 OCHOBHBIX pPAa3JeiOB IIKOJIbHOM MaTeMaTHKH,
UMEIONINNA CBOEH IENbI0 00ECTICUnTh M3YYEHUE CBOWCTB U pa3MepoB QUTyp, UX
OTHOIIEHWH W  B3aUMHOE  pACIIONIOKEHUE, ONUPACTCS Ha  JIOTHYECKYIO,
JI0Ka3aTeNbHyl0 JUHUI. [[eHHOCTh M3y4YeHUsI T€OMETpPHHM Ha ypPOBHE OCHOBHOTO
o01miero o0pa3oBaHUs 3aKIIOYAECTCS B TOM, YTO OOYYAIOIIMIACS YYUTCSI TIPOBOIUTH
JI0Ka3aTeNbHbIE PACCYKICHHSI, CTPOUThH JIOTUYECKHUE YMO3AKIIOUCHHS, TOKA3bIBATh
WUCTUHHBIC YTBEPXKACHUS M CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOIUTH
pacCyXJeHusi «OT TPOTUBHOTO», OTAWYAaTh  CBOWCTBA OT  MPHU3HAKOB,
dhopmynmupoBath oOpaTHbie yTBepkAcHUA. Ocoboe 3HaUCHHUE JOKa3aTeabHasT JTUHUS
UMeeT ISl YITyONIEHHOTO N3yUeHUs MaTeMaTHKH.

Lenpro M3y4eHHs] TEOMETPHUH SIBISIETCS MCIONb30BaHUE €€ KaK MHCTPyMEHTA
MIPY PEIICHUU KaK MaTeMaTHYEeCKUX, TaK M MPAKTUYECKHUX 3a]1a4, BCTPEUYAIOIINXCS B
peanpHOM  xu3HM.  OOydvaromuics  JODKEH  HAyYUThCS  OMPEACHSThH
TE€OMETPUUECKYI0 (DUTYpy, OINUCHIBATH CJIOBAMU YEPTEXK WIM PHUCYHOK, HAWTH
IIOMAAh  3€MEJIBHOIO  y4YacTKa,  pAcCUUTHIBATh  HEOOXOMUMYIO  JIJTMHY
OIITOBOJIOKOHHOTO KaOensi wind TpeOyemble pa3Mephl rapaxa [Jjisi aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAasi, BHIUUCIUTENbHAS JUHUS B M3YUYECHUU TECOMETPHUHU.
[Ipu pemiennn 3ama4 MPAKTHYECKOTO XapakTepa OOyJaroIIMiACs yY9UTCS CTPOUTH
MaTeMaTU4eCcKhe MOJENNd  pEajbHBIX IKU3HEHHBIX CHUTyallud, MPOBOIUTH
BBIYHCIICHUS U OIICHUBATH aJICKBATHOCTD MOTYyYCHHOTO Pe3yJIbTaTa.

Oco0eHHOCTh Y4eOHOT0 Kypca yriTyOa&€HHOTO U3yYeHHUsS] TEOMETPHH COCTOUT B
TOM, YTO OOyYaroIIMecs HE MPOCTO 3HAKOMSTCS C ONPENCIEHHBIMU MOHITHIMU, a
yYBEpEeHHO OBJajieBatoT UMHU. CyIlecTBYIONIUE TEMBI MPOTrpaMMbl 0a30BOTO Kypca
TEOMETPHUH U3yYaroTCsl Ha Oonee TTyOOKOM ypOBHE, a 00ydaroniuecs mpruoopeTaroT
YMEHUS, TOMOTAIONMe WM YBEPEHHO NPHUMEHSITh CBOM 3HAHUS HE TOJIBKO B
MaTeMaTHhKe, HO ¥ B CMEXXHBIX TIPeIMETax, Mpex e Bcero Ggusnke u nHpopmaruke,
a TaKkKe TOJIh30BATHCA TOTYYECHHBIMH 3HAHUSMHU TPU PEHICHUU MPAKTUYECKHUX
3a/ad.

ConacHo ydyeOHOMY IJIaHy B 7—9 Kiaccax u3ydaercs yrimyOnEHHbIA yaeOHbIN
kypc «l'eomeTpus», KOTOPBIM BKIIOYACT CIEAYIONIME OCHOBHBIE pa3/eibl
conepxkanus:  «Hawama  reomerpum», «TpeyrompHuKN»,  «OKPYKHOCTHY,
«UYetpipéxyronpHukny, «[lomoduey», «neMeHnTsl TpuronoMeTpun», «Ilnomanm», a
Tarke «MeTon koopauHat, «Bekrtops», «IIpeobpa3oBaHust MIOCKOCTH.

Ha uzydenne yuebnoro xkypca «I'eomerpusi» orBoaurcs 306 yacoB: B 7 Kiacce
— 102 yaca (3 yaca B Henemnto), B 8 kiacce — 102 yvaca (3 yaca B Heneno), B 9
kiacce — 102 gaca (3 yaca B HezieNI0).



COAEPXAHHUE OBYYEHUA
7 KUIIACC

HauyaJjia reomerpun

Hctopuss BO3HMKHOBEHUS W pa3BUTUA TeoMeTpuu. HauanpHble NOHATHSA
reomMeTpun. Todka, mpsmas, OTpe3oK, ayd. llonsarme 00 akcuome, Teopeme,
JI0Ka3aTeNbCTBE, ONPEICICHUN.

B3auMHOe pacnonoxkeHue Touek Ha npsAMou. M3mepeHue mIMHBI OTpe3Ka,
PacCTOSIHUE MEXK1Y TOUKAMU.

[Tomymmockocte u yron. Buasl ymioB. M3MepeHue BenWYMH — YIVIOB.
Beprukanbaeie u cmexHble yrbl. [lapauienbable U NEPIEHAUKYISIPHBIE MIPSAMBIE.
Paccrosnue ot Toukun 1o npsimoi. buccekrpuca yria.

Jlomanas. Bunel momansix. JiimHa somanoi. MHoroyronsHuku. llepumerp
MHOTIOyTOJNbHUKA. [I0HATHE O BBIMYKIIBIX U HEBBITYKJIBIX MHOIOYyTOJIbHUKAX.

[lepBuuHbIE TIPEACTABICHUS O paBEHCTBE GUTYP, HUX PACIOIOKEHUH,
CUMMETPHH.

IIpocrenimme noctpoeHus. THCTpyMEHTBI 11 U3BMEPEHUN U TOCTPOCHU.

TpeyroabHuku

Bunpel TpeyrosbHUKOB: OCTPOYTOJIBHBIE, NPSIMOYTOJIBHBIE, TYMOYTOJIBHBIE,
paBHOOGApPEHHBIE, paBHOCTOpOHHME. MeaumaHa, OHCCEKTpuca ¥ BBICOTA
TPEyTrOJIbHHUKA.

PaBeHcTBO TpeyronbHukoOB. llepBbldi W BTOpPOM TIIPU3HAKUM PABEHCTBA
TPEYTONbHUKOB. PaBHOOEApEHHBIE TPEYrONIBHUKM H WX CcBoWcTBa. [Ipu3Hak
paBHOOGAPEHHOTO TPEYTONbHUKA. TpeTnii MpU3HaK PAaBEHCTBA TPEYTOIHHHUKOB.

CooTHomIeHUsT MEXIy CTOPOHAMH M yIlaMu TpeyroibHuka. HepaBeHCTBO
TpeyroibHuka. HepaBeHCTBO O JIMHE JIOMAHOM.

Cummerpuunbie  ¢urypsl. OCHOBHBIE CBOWCTBA OCEBOM CHMMETPHH.
IIpuMepsl CUMMETPHUH B OKPYKAKOIIEM MUPE.

IHapanuenbHblie npavMbie. CyMMa yIJI0B MHOTOYT0JIbHMKA

[TapajutebHOCTB IPSAMBIX, HCTOPUYECKHE CBEICHUS O MocTyiare EBkinaa u o
pomnu JIo6aueBCKOro B OTKPHITHH HEEBKINI0BOM reoMmeTpuu. CBOWCTBA M MPU3HAKH
napajuienbHbix  npsMblx. CymMa ymioB  TpeyrojibHHKa. BHemHue  yrisl
TpeyroibHuKa. CyMMa BHYTPEHHUX YIJIOB MHOTOYTOJIbHMKAa W CyMMa BHEUIHUX
YIJIOB BBIITYKJIOTO MHOTOYTOJIbHUKA.

IIpsiMOyroJibHBIE TPEYIr0J1bHUKH

[Ipr3Haku paBeHCTBA MNPSIMOYTOJBHBIX TPEYTOJIBHUKOB. lleprnieHauKkyisip u
HakJIoHHasg. CBOICTBO MeIHMaHbl MPSMOYTOJBHOTO TPEYTOJIbHUKA, TIPOBEIEHHON K
runorenyse. [IpssMoyTronbHbINA TPEYyTOIbHUK ¢ yIIioM B 30°.

OKpyxHOCTH



[loHsATUSA OKPY)KHOCTH M Kpyra. DJEMEHTHl OKPYKHOCTH M Kpyra: UEHTP,
paguyc, TUaMmeTp, XopJa, UX CBOMCTBa. B3anMHOE pacnoioKeHHue OKPYKHOCTH H
npsiMoii. KacarenbHas u cexymiasi K OKpy»KHOCTU. OKpyKHOCTb, BIIUCAHHAS B yTOIL.
[Ipocreiimmre nOCTPOEHHUSI C TOMOIBIO IUPKYJIS U JIMHEUKH.

I'eomeTpuyeckue Mecra ToYEK

IlonsiTue o reomeTpuyeckoM Mecte Touek. [IpuMepbl reoMeTprUueCcKUxX MeECT
TOYEK Ha MJIOCKOCTH. buccekTpuca yria u cepelMHHbIA NEPHEHAUKYISAP K OTPE3KY
KaK reoMeTpuueckue mecra Todek. OmnucaHHasi OKpY>KHOCTb TPEYrojbHUKa, €€
HEeHTp. MeTo] reOMEeTPUYECKUX MECT TOUEK MPHU PEIIEHUU T€OMETPUUYECKUX 3a/au.

IHocTpoeHus ¢ NOMOMIbIO MUPKYJISI M JTHHEHKH

Uctopuueckue cBenenns. OOOCHOBaHHS MPOCTEUITUX TOCTPOCHHM, AITarbl
3a/1a4u Ha MOCTPOEHUS, PEUICHUE 3a7a4 Ha MOCTPOEHUE IUPKYJIEM U JIMHEHKOM.

8 KUIACC

YeTbIpEéXyroJibHUKHU

[lapannenorpamMMm, ero npW3HAKU H CBOMCTBA. [IpsaMoyromnpHHK, pomoO,
KBaJlpaTr, UX MpPU3HAKKW U CBoOWcTBa. Tpamenwms. PaBHOOenpeHHas Tpamerus, €€
cBoiicTBa u npusHaku. [IpsmoyronsHas Tpaneuus. CpeHss JUHUS TPaneluu.

CpenHsast nuHUS TpeyroibHUKAa. MeToj yABOEHUSI MEIWaHbl TPEYToJbHUKA.
Teopema 0 nepecedeHun MeIuaH TPEyroJabHUKA.

Teopema ®aneca, Teopema O MNOPONOPLIMOHAIBHBIX OTpe3Kax. Teopema
BapunboHa 171 MPOU3BOIBHOTO YETHIPEXYTOIBHUKA.

LleHTpanbHO-CUMMETPHUYHBIE (PUTYPHI.

ITonoone

[logo6ue TpeyronbHUKOB, KOdPdunmeHT nomxodus. IllpusHaku momOOUs
TpEyronbHUKOB. [IpuMeHenne momoOus TIpU pENICHUH TEeOMETPUYECKUX H
MPaKTUYECKUX 3a7au.

Iiomans

[lonsTne o mmomanu. CBolicTBa IUIOMIAJEH TEOMETPUUYECKUX (QUTYP.
[Ipocreiimue Gopmynbl A MIIOMAAN TPEYTOIbHUKA, TapauieorpaMma, pomoa u
tpaneruu. [nomanu nogo6HeIX ¢puryp. OTHOIIEHUE TUIOIAIeH TPEyTroIbHUKOB.

Teopema Iudgaropa

Teopema Iludaropa. Ilpumenenme teopemsl Iludaropa mnpu pemenun
MPaKTUYECKUX 3a7au.

JieMeHTbl TPUTOHOMETPHUH

CuHyC, KOCHHYC, TaHI'€HC W KOTAHIE€HC OCTPOro ymia MpsSMOYTOJIbHOIO
TpeyroinbHUKa. TpuroHomerpudeckue GyHkuuu yroB B 30° 45° u  60°.
[IponopiioHaibHbIE OTPE3KU B MPSMOYTOJIBHOM TPEYTOIbHUKE.

Yribl ¥ 4eThIPEXYTOJILHUKH, CBSI3AHHBIE C OKPY’KHOCTBHIO



BrnincanHble ¥ EHTpANIbHBIE YIVIBI, YTOI MEXKAY KacareJIbHOW U XOPAOU. YIJIbI
MEXIY XOpJaMHh U CEeKyllMMU. BrucanHble W ONHCaHHBIE OKPYKHOCTH
TPEyrojibHUKa W 4eThIpEXyroiibHUKUM. (CBOHCTBA M MPU3HAKU BIHUCAHHOTO
YeThIPEXYTONbHUKA. B3amMHOEe pacnonoxkeHue AByX OKpykHocted. Kacanue
okpykHocTeil. OO1re KacareabHbIe K IBYM OKPY>KHOCTSIM.

9 KUIACC

Pemienue TpeyroJibHUKOB

Cunyc, xocuHyc, TaHreic ymioB ot 0° mo 180°.  OcHoOBHOE
TPUTOHOMETPUYECKOE TOXKJIECTBO. DopmyIbl IIPUBEICHUS. Pewenue
TPEYrOJIbHUKOB. TeopemMa KOCUHYCOB M TE€OpEMa CUHYCOB. PelieHne npakTuyeckux
3a7a4 C MCIIOJIb30BAHHEM TEOPEMbl KOCHHYCOB WU TEOPEMBbI CUHYCOB. PemieHue
3a71a4 r€OMETPUYECKON ONTHUKHU.

Tpuronomerprueckue bopMymbI U1t 101 A N TPEYTOJIbHHKA,
napamienaorpamma, pomb6a, Ttpaneruu. @dopmyna [epona. Popmyma miomanu
BBIITYKJIOTO YEThIPEXYTOJIbHUKA.

Ilogo0ue TpeyroJibHMKOB

Xopasl ¥ MOI0OOHBIE TPEYTOIBHUKN B OKPYKHOCTU. TeopeMa o pou3BeIeHUN
OTPE3KOB XOpA, TEOPEMBI O MPOU3BEICHUN OTPE3KOB CEKYLINX, TEOPEMA O KBaJpare
KacarenpHOU. [IpuMeHeHne npu peleHnn reoMeTpuYecKux 3aaad. TeopeMsl UeBbl
n Menenas. [lonstue o romoreTun.

MeTtoa koopauHaT

VYpaBHeHUE TPSMOM Ha TUIOCKOCTH. YTIIOBOM KOA(DPUIIMEHT U CBOOOTHBIN
YJIeH, UX TreoMeTpuYeckuil cMmbici. [lapamnenbHOCTh M MEPHEHIUKYISIPHOCTD
MPSIMBIX (Y4epes3 yrinoBoi kodd duimenr).

VYpaBHeHHE OKpYHOCTH. HaxoxkneHne nepeceueHni OKpy>KHOCTEN U TIPSAMBIX
B KkoopauHarax. dopmyna pacCTOsSHHS OT TOYKM JO0 Tmpamou. I[lnomans
napajiejorpaMma B KOOpAWHATaX, TOHATHE 00 OPHEHTUPOBAHHOW TUIOMIAJIH.
[IpumeHeHne mMeTona KOOPAUMHAT B MPAKTHKO-OPUEHTUPOBAHHBIX T'€OMETPUUYECKUX
3a/1auax.

Bekropsl

Bekropel Ha muockocTu. ClOXEHHWE M BBIYMTAHHWE BEKTOPOB — IIpaBUja
TpPEyrojibHUKa U THapajieiorpaMma. YMHOKEHUE BEKTOopa Ha 4ucio. KoopauHatsl
BekTopa. CllIO)K€HHE M BBIYMTAHUE BEKTOPOB, YMHOXKEHHWE BEKTOpa Ha YHCIO B
koopauHarax. [IpumeHeHne BeKTOpoB B PU3MKE, IEHTP Macc.

[lonstne o Oasuce (Ha MIOCKOCTH). PaznokeHust BEKTOpOB MO Oasucy.
CkansipHoe MpPOU3BEICHHE BEKTOPOB, I'€OMETPUUYECKUN CMBICH U BBIPAKEHHE B
JICKapTOBBIX ~ KOoOpAWHATaX. JUCTpUOYTUBHOCTH CKaJIPHOTO  TPOM3BEICHUS.
CkansipHoe TMpou3BEICHHE U NpoeuupoBaHue. IIpuMeHeHHe CKaJIsIpHOIro



MMPOU3BEACHUSI BEKTOPOB Ui  HAXOXKICHUA JUIMH W yNDIOB. PemeHwue
TEOMETPUYECKHUX 3a/1a4 C IOMOLIBIO CKAJISIPHOTO ITPOU3BENCHUS.

JIIMHA OKPYKHOCTH M IUIOLIAAb KPyra

IIpaBuibHBIE MHOTOYTOJBHUKU. [JTMHA OKpY)KHOCTH. [’ pagycHas u paguaHHas
Mepa yIva, BBIYMCIEHHE JJIMH Ayr OKpykHocten. [lmomane kpyra, cekropa,
cermeHTa. McTtopudeckue cBeleHHS OO0 W3MEPEHMHM JJIMHBI OKPY)KHOCTH U
IJIOIIAAU KpyTa.

JIBH2KEeHUSA TI0CKOCTH

LenTtpanbaas cummetpus. lleHTpambHO-cumMeTpuuHbie ¢GuUrypsl. [loBopoT.
OceBas cummerpusa. PUrypbl, CUMMETPUYHBIE OTHOCHUTEIBHO HEKOTOPOH OCH.
[TapautenbHbBIN EPEHOC.

[lonsTne nBwXeHuss U ero cBoicTBa. PaBeHctBo ¢uryp. IlposiBaenus
CUMMETPUHM B MPHUPOAE, >KUBOMUCH, CKYIBITYpe, apxurekrype. Kommosuunn
IBUKEHUM (rpocTeiiimue npumepsl). [[puMeHeHne B reoMeTprUUeCcKUX 3a1a4ax.



IIJTAHUPYEMBIE PE3VYJ/IBTATBI OCBOEHUsA  ITPOT'PAMMBI
YYEBHOI'O KYPCA «('EOMETPHUS» HA YITIYBJIEHHOM YPOBHE
OCHOBHOTI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE Ppe3yJbTaTbl OCBOCHHMS MPOrpaMMbl [0  MaTeMaTHKe
XapaKTepU3yIOTCS B YaCTH:

1) maTpMoTH4YeCKOro BOCIUTAHUSA:

MPOSIBJIEHUEM HMHTEpeca K TMPOLUIOMY M  HACTOSLIEMY POCCHMCKON
MaTe€MaTUKH, I1IEHHOCTHBIM  OTHOUIEHWEM K  JOCTHKEHUSM  POCCUUCKHUX
MAaT€MaTUKOB M POCCHUMCKOM MarTe€MaTHUYE€CKOM IIKOIbI, K HCIOIb30BAHUI0 3THUX
JOCTIKEHUN B APYTHUX HayKax U MPUKIATHBIX chepax;

2) rpa:kIaHCKOrO0 M IYXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSA:

TOTOBHOCTBIO K BBITIOJIHEHUIO OOS3aHHOCTEN TpakJlaHWHA M PEaM3alliu €ro
mpaB, TMPEACTABICHHMEM O MaTeMaTHYeCKUX OCHOBaxX (PYHKIIMOHUPOBAHUS
Pa3TUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYp TPpaKJaHCKOro o0IiecTBa (Harpumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTHIO K OOCYXKIECHUIO STHYECKUX MPOOIEM, CBI3aHHBIX C
MPAaKTUYECKUM TNPUMEHEHUEM JOCTH)KCHUN HayKd, OCO3HAHHEM BaXXHOCTH
MOPAJIbHO-3TUYECKUX MTPUHIIUIIOB B JIESITENHBHOCTH YYEHOTO;

3) TPyI0BOI0 BOCTIUTAHUS:

YCTAHOBKOMI Ha aKTHMBHOE Yy4YacTHE B PEUICHUH MPAKTUYECKUX 3ajad
MaTe€MaTUYEeCKOl HANpaBI€HHOCTH, OCO3HAHMEM BaXHOCTH MaTEeMaTH4YE€CKOro
o0pa3oBaHMs Ha TMPOTSKEHUH BCEW JKU3HM IS YCIENHOW TpodeccuoHaTbHON
JESTEIHPHOCTH W PA3BUTHEM HEOOXOMUMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM U
MOCTPOSHUEM MHAWBHUIYAJIbHOU TPACKTOPUM OOpa30BaHUS U )KU3HEHHBIX TJIAHOB C
Y4ETOM JTMYHBIX HHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3¢TeTHY€eCKOro BOCIIUTAHMSI:

CIIOCOOHOCTBIO K  OMOIMOHAJTBHOMY W OCTETHYECKOMY  BOCHPUSTHIO
MaTeMaTUYeCKNuX OOBEKTOB, 3ajad, PEUICHUH, pacCyKIEHWW, YMEHHUIO BHIIETh
MAaTeMaTU4eCKUEe 3aKOHOMEPHOCTH B HCKYCCTBE;

5) ueHHoOCTEl HAYYHOI0 MO3HAHMS:

OpUEHTAIIMEN B JEATEIIbHOCTH HA COBPEMEHHYI0 CHCTEMY HAy4HbBIX
MpeICTaBIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEJIOBEKA, MPUPOIBI U
o0IecTa, MOHMMAHHEM MaTeMaTHYeCKOM HayKd Kak cQepbl YeloBeYeCKon
NEATEeNbHOCTH, ATaloB €€ Pa3BUTHS W 3HAUUMOCTH JJISI PA3BUTHS LIMBUIM3ALINH,
OBJIaJICHHEM $I3bIKOM MaT€MaTHKd U MaTeMaTH4eCKOW KyJIbTypOW Kak CpeICTBOM
MO3HAHMS MUpPA, OBJIAJICHUEM HABBIKAMU UCCIIEA0BATEIBCKON €SI TENBHOCTH;

6) ¢usuyeckoro BocnuTaHusA, (OPMUPOBAHHUSA KYJIBTYPbI 310POBbS H
3MOLMOHAJIBHOIO 0JIaroNnoJIy4ns:



TOTOBHOCTBIO TNPUMEHATh MaTeMaTHYEeCKHE 3HaHUS B HHTEpecax CBOETO
3I0POBBSI,  BEIEHUS  370pPOBOr0O  oOpa3a  >KM3HM  (3A0pOBOE  THTAHHUE,
cOaaHCUPOBAHHBIM PEXUM 3aHATHH W OTABIXa, perymsipHas ¢u3ndeckas
aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKAa pPEQIIEKCUH, TMPU3HAHHEM CBOETO
MpaBa Ha OMIMOKY M TAKOTO e TMpaBa PYroro 4eI0BeKa;

7) 3KOJIOTHY€CKOr0 BOCTIUTAHUSA:

OpUEHTAIMEN HA IPUMEHEHUE MAaTEMaTUYECKUX 3HAHUMN ISl pElIeHus 3a1a4 B
00JIaCTH COXPAaHHOCTH OKPY>KAIOIMIECH CPe/bl, TUTAHUPOBAHMSI MTOCTYIIKOB U OICHKU
UX BO3MOXKHBIX MOCJEICTBUN ISl OKPYXKAIOMIEH CPellbl, 0OCO3HAHUEM TTI00aTBHOTO
XapakTepa dKOJIOTUYECKUX TMPOoOIeM 1 MyTeH UX PelieHus;

8) agpanranum K M3MEHAIOIUMCH YCJIOBHAM COLUAJIBHONW M NPHPOIHOH
cpeabl:

TOTOBHOCTBIO K JICHCTBUSAM B YCIOBHUSIX HEONPEAECIEHHOCTH, MOBBIIIEHUIO
YPOBHSI CBOEH KOMIETEHTHOCTH Yepe3 MPAKTHUECKYIO AEATEIbHOCTh, B TOM YHCIIE
YMEHUE YUUTHCA Yy NPYTUX JIIOAEH, MPUOOpEeTaTh B COBMECTHOM NEATEIHLHOCTH
HOBBIE€ 3HAHMS, HABBIKK U KOMIIETCHIIMHU U3 ONbITA APYTHX;

HEOOXOAMMOCThIO B (DOPMHUPOBAHUM HOBBIX 3HAHHM, (HOPMYTUPOBATH HIEH,
MIOHSITHSI, TUTIOTE3bI 00 OOBEKTAaX W SBICHUSX, B TOM UHWCJIE paHEe HEM3BECTHBIX,
OCO3HaBaTh NEPUIUTH COOCTBEHHBIX 3HAHWN M KOMIIETEHTHOCTEW, TUTAHHPOBATH
CBOE pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HAaBaTh  CTPECCOBYID  CHUTyallMl0o, BOCTIPUHUMATh
CTPECCOBYIO CHUTYaIlMI0 KaK BBI3OB, TPEOYIOUIUN KOHTPMEp, KOPPEKTHPOBATH
MPUHUMAEMbIe pElIeHUsT W JeWCTBUA, (OpPMYIUpPOBATH M OIICHWBATH PHUCKU U
MOCJIEZICTBUS, (DOPMHUPOBATH OTIBIT.

METAHNPEIMETHBIE PE3YJ/IBTATBI

B pesynbrare ocBOeHHWs TporpamMMbl IO MaTeMaTUKE Ha YPOBHE OCHOBHOTO
obrmero oopa3oBanus y oOyd4aromierocsi OynyT copMupoBaHbsl MeTanpeaMeTHbIe
pe3yabTaThl, XapaKTePU3YOIIHAECS OBJIaJICHUEM YHHUBEPCAITLHBIMA
MO3HABATCIIbHBIMA ~ JICHCTBUSIMH,  YHHUBEPCAJIbHBIMH  KOMMYHHKATUBHBIMU
JICHUCTBUSMH W YHHBEPCAJTHLHBIMU PETYJSITHBHBIMU JICHCTBUSMU.

ITo3HaBaTebHbIE YHHBEPCAJIbHBbIE YUeOHbIe 1eHCTBUA
ba3oBble Jornueckue JeiicTBHS:

BBISIBIIATh M XapaKTEPU30BaTh CYIIECTBCHHBIE NPU3HAKA MAaTE€MATHYECKUX
OOBEKTOB, TIOHATHH, OTHONICHWH MEXIy TOHATHSAMH,  (POPMYIUPOBATH
OTIpeJICIICHUS TIOHATHM, yCTAaHABIMBATh CYIICCTBECHHBIM MPU3HAK KiIacCU(DHUKAIINH,
OCHOBaHMS ISl 0000IIICHUS U CPAaBHEHUS, KpUTEPUHU ITPOBOAUMOTO aHAIN3a;

BOCIIPUHUMATb, dhopMyIIHpOBaTh u peoOpa3oBBIBAThH CYKICHUS:



YTBEPAUTEIBHBIC U OTPUIIATENbHBIC, €IMHUYHBIC, YACTHBIC U 00IIHE, YCIOBHBIC;

BBISIBJISITH MAaTEMATHYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUHS B
(dakrax, JaHHBIX, HAOIIONEHUSX W YTBEPKICHUSAX, Tpeiarath KpUTEpUU ISt
BBISIBJIICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUNIA;

JieNaTh BBIBOABI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
WHIYKTHBHBIX YMO3AKIIOUCHHUH, YMO3AKITIOUCHHH 110 aHATIOTHH;

pa30uparh J0Ka3aTeabCTBA MaTEeMaTHMYECKUX YTBEPXKACHUHN (TpsSMble U OT
MPOTUBHOTO), TIPOBOJUTH CaMOCTOSITEIBHO JIOKAa3aTelbCTBA MAaTEeMaTHYECKUX
(akToB, BHICTPAaWBATh APTYMEHTAIMIO, MPUBOAUTH MPUMEPHI M KOHTPIPUMEDPHI,
MPUMEHSATh METOJ MaTeMaTW4YeCKOW WHAYKIIMH, OOOCHOBBIBATH COOCTBEHHBIC
paccyxaeHus;

BBIOWpaTh CHoOco0 perieHus ydeOHOW 3amauu  (CpaBHHUBATh HECKOIBKO
BAapUAHTOB PEIICHUS, BHIOUPATh HarOoee MOAXOASIINNA C YIETOM CaMOCTOSATEIHHO
BBIJICIICHHBIX KPUTEPHUEB).

ba3oBble ucciieqoBarebCKue 1eiicCTBUA:

MCIIONb30BaTh BOIPOCHI KaK HCCIENOBATEILCKUNA HMHCTPYMEHT TO3HAHUS,
dbopMynupoBaTh  BONPOCH,  (UKCHPYIOIIME  MPOTUBOpEUYHE,  Mpodsiemy,
CaMOCTOSITEJIBHO YCTAaHaBIIMBaTh HMCKOMOE U JaHHOE, (OPMUPOBATH THUIIOTE3Y,
apryMEHTHPOBATh CBOIO MTO3UIMIO, MHEHHUE;

MPOBOIUTh TI0O CAMOCTOATEIHLHO COCTAaBICHHOMY TUIaHY OKCIIEPUMEHT,
UCCJICIOBAaHUE TI0 YCTAHOBJIEHUIO OCOOCHHOCTEH MAaTeMaTHYeCKOro OOBEeKTa,
3aBUCUMOCTEH 0OBEKTOB MEXITY COOOii;

CaMOCTOSITENIBHO (OPMYIHPOBaTh O0OOIIEHNS W BBIBOABI IO pe3ylbTaram
MPOBEAEHHOTO  HAOMIONEHMs,  WCCIEAOBaHUS,  OKCIEPUMEHTa,  OIICHUBAThH
JIOCTOBEPHOCTH TIOTYUYEHHBIX PE3yJIbTaTOB, BEIBOAOB U 0000IIICHMIA;

MPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TMpoIlecca, a TaKXKe BBIABUTATH
MIPEIITONIOKEHUS O €TO PA3BUTHUU B HOBBIX YCIIOBHSIX.

Padora ¢ undopmanmueii:

BBISIBIISITh  HEJOCTATOYHOCTh W HM30BITOYHOCTH HH(POPMAIUU, JAHHBIX,
HEOOXOIMMBIX /IS PEIICHUS 3a]1a9H;

BBIOWpaTh, AaHANM3UPOBATh, CHUCTEMATU3UPOBATb W  HHTEPIPETHPOBATH
WH(OPMAIIHMIO PAa3IMYHBIX BUAOB U (DOPM MpEACTaBICHHUS;

BbIOWpaTh (QopMmy mpencraBieHuss HMHGOPMAMM M WIUTFOCTPUPOBATH
penraemMbie 3a/1a4u CXeMaMu, JuarpaMMaMu, HHON TpaduKoi 1 KX KOMOUHAIUSMU;

OLICHHUBATh HAJEKHOCTh MH(MOpPMAIMKA TIO KPUTEPUSM, MPEAIOKEHHBIM WU
c(hopMyTUPOBaHHBIM CAMOCTOSITEIIBHO.

KomMyHuKaTHUBHBIE YHHBepCAJIbHbIE YUeOHbIe 1eiiCTBUA:
BOCIIPHHHUMATH U (OPMYIUPOBATH CYKJEHUS B COOTBETCTBUHU C YCIIOBUSIMU U
1EeIsIMU OOIIEeHNs, ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX



W THCHbMEHHBIX TEKCTaX, JaBaTh TMOSCHEHUS 1O XOAy peUIeHUs 3aJadu,
KOMMEHTHUPOBATH TIOTYUYEHHBIN PE3yIIbTar;

B XOl€ OOCYXJCHHS 3a/iaBaTh BOMPOCHI TIO CYIIECTBY OOCYXIaeMOW TEMBI,
mpoOJieMbl, pelIaeMol 3ajadd, BBICKA3bIBaTh WJIEH, HAIlEJICHHbIE HA TOUCK
pEIICHHs, COMOCTABIATh CBOM CYXKICHHUS C CYXICHUSMHU JPYTUX YYACTHUKOB
auanora, OOHapy>KUBaTh PA3IHYMe W CXOACTBO TMO3WIMH, B KOPPEKTHOM (opme
(dbopMyIUpOBaTh Pa3HOIIIACHS, CBOU BO3PAKCHHUS;

MPENICTABISATh PE3YIbTAaThl PEIICHHS 3a]a4d, YKCIIEPUMEHTA, MCCIEeIOBaHUS,
MPOEKTa, CaMOCTOATENFHO BBHIOMpaTh (opMar BBICTYIJICHUS C Y4E€TOM 3a7ad
MPE3CHTAINHA U OCOOEHHOCTEH ayTUTOPHUH;

MOHUMATh M HWCIIONb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAMBHUAYyaJIbHOU
paboThl TPU pEIICHHH Y4YEOHBIX MaTeMaTUYeCKUX 3ajady, NPUHUMATh IIENb
COBMECTHOM JEATEIBHOCTH, IUIAHUPOBATh OPTAaHMU3AIUI0 COBMECTHOM pPaboTHI,
pacnpenesnsaTh BUABI paloT, JOrOBapHBATHCA, OOCYXKIaTh MPOIECC U pe3yibTar
paboThI, 00001I1aTh MHCHUS HECKOJIBKUX JIFOICH;

y4acTBOBaTh B TPYMIOBBIX (popmax paboTel (0OCyx)aeHUs, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMbD» U HHBIE); BBITIOTHATH CBOIO YaCTh PAOOTHl U KOOPAHMHHUPOBATH
CBOM JICUCTBUS C JPYTMMH 4YJI€HAMU KOMaH[bI, OIEHUBATh Kaue€CTBO pe3yjbrara u
Ka4eCTBO CBOETO BKJIaJa B OOIIMI pe3ylbTaT 1Mo KPUTEPUM, CPOPMYITHPOBAHHBIM
YYaCTHUKAMH B3aUMOJICHCTBHSI.

PeryisiTuBHbIE YHUBEpPCAJbHbIE YUeOHbIe 1eHCTBUS
Camoopranmusamnus:

BBISIBJISITH MPOOJIEMBI ISl PEIICHHS] B JKU3HEHHBIX W YUYCOHBIX CUTYaIHsX,
OpPUEHTHUPOBATHCS B PA3IUYHBIX MOAXOAX MPUHATHUS PEIIEHUN (MHIUBUAYAJBHOE,
IPYIIIOBOE);

CaMOCTOSITEJIBHO COCTaBJSATh IUIAH, AJTOPUTM pEIICHUS 3aJayu (WIH €ro
94acTh), BBIOMpaTh CIOCOO pemIeHUS C YYETOM MMEIOIIHUXCS PEeCYypCOB H
COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBaTb M KOPPEKTUPOBAaTh BapHaHTHI
penieHuit ¢ y4éToM HOBOM HH(pOpMAITUH.

CaMOKOHTPOJIb, IMOUMOHAJIbHbI HHTEJLJIEKT:

BJIAJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJISI Tpoliecca M pe3yibrara
pEIICHHS] MAaTeMaTUYeCKON 3a/1a4k, CAMOMOTHUBAIIUU U PeDICKCHH;

MPEABUAETh TPYIHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPHU PEIICHUU 3a/1a4H,
BHOCUTh KOPPEKTHBBI B JIEATEIHHOCTH HA OCHOBE HOBBIX OOCTOSITENBCTB,
HaAWJIEHHBIX OITUOOK, BBISIBICHHBIX TPYIHOCTEIH;

OLICHUBAaTh COOTBETCTBUE pPE3YJIbTaTa AEATEIbHOCTU MOCTABICHHOW LIENH H
YCIIOBUSM, OOBSCHSTHh MPUYUHBI JOCTIKEHUS WM HETOCTHKEHUS 117U, HAXOAUTh
ouOKy, aBaTh OIEHKY MPUOOPETEHHOMY OTIBITY;

BBIp&KaTh SMOIMU TIPU HM3YYECHUU MATEeMATUYECKUX OOBEKTOB U (DAKTOB,



JlaBaTh SMOLMOHAJIBHYIO OLICHKY PEIICHUS 3aJa4u.
INPEJIMETHBIE PE3YJ/IBTATbBI

K xonity oOyuenus B 7 Kiaacce o0ydaromuiics MOTYYUT CISAYIONUE MPEAMETHBIC
pEe3yIbTaThl:

PacrioznaBath M3y4YeHHBIE TeOMETPUYECKHE (UTYpBI, ONpPEeisaTh HX
B3aMMHOE PACTIONIOKEHNE, HM300pakaTh TeOMETPUYECKHE (UTYPBHI, BBITOIHATH
YEPTEXKU I10 YCIOBUIO 3a1a4u. MI3MepsTh IMHENHBIE U YITIOBbIE BEIWYUHBL. Pemars
3a71a4M Ha BBIYMCIICHUE JUIMH OTPE3KOB U BEJINYMH YIJIOB.

JlenaTb MPUKHUIKY U OLEHKY JIMHEHMHBIX U YIJIOBBIX BEJIWYMH IMPEIMETOB B
peanbHON JKU3HM, Pa3MEPOB NPHUPOAHBIX OOBEKTOB. Paznmmuarh pasmepsl 3TUX
OOBEKTOB MO MOPSIAKY BETUYUHBI.

CTpouTh 4epTeXKHU K T€OMETPUUECKUM 3a]1a4aM.

[Tonp30BaTbCs  NpU3HAKAMHU  PABEHCTBA  TPEYTOJIBHUKOB, HCIOJIb30BATh
MPU3HAKKA U CBOMCTBA PAaBHOOEIPEHHBIX TPEYTOJILHUKOB TPU PEIICHUH 3a7ad.

[IpoBOOUTH JIOTMYECKUE PACCYXKIAECHUS C HUCIOIB30BAHUEM TIE€OMETPUUYECKUX
TEOPEM.

[Tonp30BaTeCs  NpU3HAKAMU PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM MEJIMaHbl, MPOBEIEHHON K THIIOTEHY3€ MPSIMOYTOJIBHOIO TPEYTOJIbHUKA,
B PELICHUY F€OMETPUUYECKUX 3a/1a4.

OmnpenensiTe MapauieIbHOCTh MPSMBIX C TIOMOIIBIO YTIIOB, KOTOPhIE 00pa3yeT
¢ HUMHU cekymas. Onpenenarb NapauiedIbHOCTh NPSIMBIX C MOMOIIBIO PaBEHCTBA
PACCTOSTHUM OT TOYEK OJHOM MPSMOU 0 TOYEK APYTOr MPSIMOU.

Pemats 3a1aum Ha KieTyaTol Oymare.

[TpoBOAUTH BHIUMCICHUS Y HAXOIUTH YUCIIOBbIC 1 OyKBEHHBIC 3HAYCHUS YTIIOB
B T€OMETPUYECKUX 3a/1a4ax C MCIIOJIb30BAHHEM CyMMBI YITIOB TPEYTOJIbBHUKOB M
MHOTOYTOJTLHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX TMpPH TIEPECEYCHUH JIBYX
MapaJuIeNIbHBIX MPSIMBIX CEKylIeH. Pemare npakTuyeckrue 3a7aud Ha HaXOXKICHUE
YIJIOB.

Brnaners mnonsituem reomerpuueckoro Mecta Ttouek (I'MT). Omnpenensith
OMCCEKTPHUCY YIJIa U CEPEAMHHBIN MEePIICHIUKYISP K OTPE3Ky KaK TeOMETPHUICCKUE
MecTa Touek. [Tonp3oBaThcs moHsiTHEM reomeTpudeckoro mecra touek (I'MT) npu
JI0Ka3aTeJIbCTBE T€OMETPUUECKUX YTBEPKIACHUN U IIPU PELLIEHNUH 3a]1a4.

@opMynMpOBaTh ONPEAECIEHUS] OKPYKHOCTH WM Kpyra, XOpAbl U JHaMeTpa
OKPY>KHOCTH, YBEPEHHO BIIAJIETh UX CBOMCTBAMHU. YMETh JIOKA3bIBaTh U IIPUMEHSTH
3TU CBOWCTBA IPU PELICHUU 3a/a4.

Brnagere moHATHEM ONMCAHHOM OKOJO TPEYTrONbHUKA OKPYXHOCTH, YMETh
HaxonuTh €€ 1eHTp. Jloka3pIBaTh M UCIIONB30BaTh (PAKThI O TOM, YTO OMCCEKTPHUCHI
YIJIOB TPEYTOJIbHUKA IEPECEKAIOTCS B ONHOW TOYKE, U O TOM, YTO CEPEIMHHBIE



MEePIEHIUKYIISIPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OTHOM TOUKE.

Brnanets moHATHEM KacarelbHOM K OKPY>KHOCTH, IOJIb30BATHCA TEOPEMOU O
NEePHEHINKYJISIPHOCTH KAacaTeJIbHOM W pagnyca, NPOBEAEHHOTO K TOYKE KaCaHWUS.
Jloka3pIBaTh PABEHCTBO OTPE3KOB KACATEIBHBIX K OKPYKHOCTH, MPOBEIEHHBIX W3
OJTHOM TOYKH, U IPUMEHSTh 3TO B PEIICHUHA T'€OMETPUUECKUX 3a4a4.

Jloka3plBaTh M NPUMEHATH MPOCTEUIINE TE€OMETPUUECKUE HEPABEHCTBA,
MMOHUMATh UX MPAKTUYECKHUIN CMBICI.

[IpoBOAUTH OCHOBHBIE T€OMETPHUUECKUE MTOCTPOCHUS C MTOMOIIBIK IUPKYIS U
JIMHEWKH.

K xonIty obyuenus B 8 ki1acce o0ydaromuiics MOTYIUT CISAYIOMNE MPEIMETHBIC
pE3YJIBTaThI:

Pacrio3naBath OCHOBHBIC BHIBI  YETHIPEXYTOIBHUKOB, MX JJIEMEHTHI,
MOJTb30BaThCS MX CBOWCTBAMH TPU PEIICHUU TE€OMETPUYECKUX 3anad. Paznmugarh
MPU3HAKK M CBOMCTBA MapajuieJorpaMma, pomMOa U MpSIMOYTOIbHHUKA, JOKA3bIBATh
WX U YBEPEHHO MPUMEHSTH TIPH PEIICHUN T€OMETPUUYECKHX 3a]1ad.

Hcnonp30BaTh CBOWCTBA TOYKW MEPECEUEHUS] MEMaH TPEyrojbHuKa (IIeHTpa
Macc) B pEIICHHUH 3a]1a4.

Brnanets moHsTHEM CpelHEW JHMHWH TPEYTONbHHUKA W Tpameluu, MPUMEHSTh
UX CBOICTBAa MpU pEUIEHUH TIEeOMETPUYECKHX 3aiad. lcrnonb3oBaTh TEOpeMy
daneca u TeoOpeMy O MPOMOPIIMOHATBHBIX OTPE3KaX, MPUMEHSITh UX JJIS PEIIeHUs
MPAKTUYECKUX 3a/1a4.

PacrioznaBath 1EHTpambHO-CUMMETPUYHBIE (UTYpHl M HCIONB30BaTh HX
CBOMCTBA IIPU PELICHUH 3a/1a4.

Brnanerp TOHATHSAMH TOHXOOMS TPEYTOJIBHUKOB, KOd(QHUIIMEHTa TOI00HS,
COOTBETCTBEHHBIX JIEMEHTOB MOMOOHBIX TPEYTOIHHUKOB. MIMETh TipecTaBIeHUE O
npeodpazoBaHuu Moao0us W 0 MmomoOHbIX (urypax. Ilomb3oBaThesi mpU3HAKAMU
nof00usi TPEyroJbHUKOB TPU PEIICHUH TeOMEeTpHueckux 3aaad. Jloka3weiBaTh U
MPUMEHSTh OTHOIICHUS TTPOMOPIIMOHAIBHOCTH B TIPSIMOYTOJIBHBIX TPEYTOIbHUKAX.
[TpumensTh MOoTO0ME B MPAKTHUECKUX 3a/1a4ax.

BeiBomuTte W Wcmonb3oBaTh  mpocTedinue  GopMymnbl IS TUIOIIAIA
TpPEYroibHHKA, TapajieJorpaMma, poM0a U Tparnenun. Berauciars (pa3nuyHbIMHA
crnocobamMu) TUIOMIAb TPEYTrodbHUKA U TUIOMIAJAM MHOTOYTONBHBIX  (UTYP
(monb3ysch, TAE HEOOXOMMMO, KaJbKyJAsTOPOM). 3HATh OTHOIICHHE TIUIOMIAeh
no00HBIX (UTYP W MPUMEHSATh MPU pEIIeHUH 3anad. [[puMeHsTh MomydeHHbIC
YMEHUS B MIPAKTUYECKUX 3a7a4ax.

[Toms3oBarbess Teopemoit Iludaropa mnmsa pemieHUs TEOMETPUYECKUX U
nmpakTHIecKux 3aaa4. CTpOUTh MaTeMaTHUECKYI0 MOJIENb B IPAKTHUECKUX 3a1a4aX,
CaMOCTOSITEJIBHO JI€JIaTh YEPTEXK U HAXOIUTh COOTBETCTBYIOIINE JJIMHBI.

Brnagets moOHSATHEM BIHMCAHHOTO M IEHTPAIBHOTO YIVIa, yIjla MEXIy



KACaTeJIbHOM M XOPAOW, OMMCAHHOW M BIIMCAHHOW OKPYKHOCTH TPEYIOJIbHHUKA M
YEThIPEXYTONBHUKA, TPUMEHATh UX CBOWCTBA IPU PELICHUH 3a1a4.

[IprMeHATh IMONIyYEHHBIE 3HAHUSI HA IPAKTUKE — CTPOUTH MATEMATUUYECKUE
MOJIEJH JUISL 33/1a4 PEAIbHOW KU3HU U MPOBOIUTH COOTBETCTBYIOLINE BBIYUCIICHUS
C TPUMEHECHHEM TONOoOWsI W TPUTOHOMETPUHU (MONB3YSICh, TAE HEOOXOMHMMO,
KaJIbKYJISITOPOM).

K xonity oOyuenus B 9 kiaacce o0ydarmuiics MOTYYUT CISAYIONUE MPEAMETHBIC
PE3YABTATHI:

3HaTh TPUTOHOMETPUYECKHE (YHKIIMU OCTPBIX YIJIOB, YMETh HAXOAHWTh C HMX
MOMOIIBIO PA3JIMYHBIE DJIEMEHTHl MPSIMOYTOIBHOTO TPEYTONbHHUKA («pEIIeHHe
MPSIMOYTONBHBIX TPEYTOIBHUKOBY). HaxomuTh (C MOMOIIBIO KAIBKYISITOPA) JTITHHBI
Y YTIIBI 1711 HeTaOJMMYHbIX 3HAYCHUI.

[Tonms3oBarbes popMmyrnamMu MPUBEIACHUS WU OCHOBHBIM TPUTOHOMETPHUECKUM
TOXJCCTBOM JJISl HAXOXKICHUS COOTHOIIECHUN MEXAY TPUTOHOMETPUUYCCKUMHU
BEITUYMHAMM.

Jloka3pIBaTh TEOPEMY CHHYCOB M TEOpPEMY KOCHHYCOB, MPUMEHSTh WX IS
HAXOXKJCHUS PAa3JIMYHBIX AJIEMEHTOB TPEYTOJbHUKA («PEIIEHNUE TPEYTOIHHHUKOBY),
IpU PEIICHUH TEeOMETPUYECKHX 3amad. [IpuMeHsTh MONydeHHbIE 3HAHUS TpU
pEIICHUH MPAKTUYECKHUX 3a]1ad.

[IpuMeHsTh TPUTOHOMETPHIO B 33a/1a4aX Ha HAXOXKJICHUE TUIONIAH, BHIBOIUTH
¥ BIAQJIETh TPUTOHOMETPUYECKUMHU (opMylnaMu [JIs TUIOMIAJAW TPEyTONbHUKA,
napajiesorpaMma, pom0a, Tparnenuu, BEIBOAUTh U IPUMEHITH Gopmyny ['epona u
dbopMymy IS TUTOIIAAA BBITTYKJIOTO Y€THIPEXYTONbHHKA.

WmeTs ipenicTaBneHue 0 TOMOTETUH, TIPUMEHSITh B PAKTUUECKUX CUTYAITUSX.

Hcnone3oBars Teopemsl UeBsl 1 MeHenast Ipu pelieHnu 3a1au.

Hcnonp30BaTh TeOpeMbl O BIHCAHHBIX YIWAX, YIVaX MEXIy XOopJaaMu
(CexymuMu) U yriie MEeXy KacaTeabHON U XOPIIOM MPH PEIICHUH TeOMETPUUYECKIX
3amad. Jloka3pBaTh W MPUMEHSATH TEOPEMBI O MPOU3BEICHUM OTPE3KOB XOpI, O
MIPOM3BEICHUH OTPE3KOB CEKYIINX, O KBaJpare KacaTreabHOM.

Brnanets moHsATHEM KOOpAWHAT Ha IIJIOCKOCTH, padoTaTh C YypaBHEHUEM
OpsMOM  Ha TUIOCKOCTH. BrajeTh MOHATHSIMHU yIIOBOro kodddumumenra u
CBOOOTHOTO YJIeHA, MOHMMATh WX TEOMETPUUYECKUN CMBICT M CBSI3b YTIIOBOTO
ko3 durmenTa ¢ Bo3pacTaHueM M YObIBAHUEM JIMHEWHON (QYHKIIMU. YMETh periarh

METOAOM  KOOpJAMHAT  3aJa4yd,  CBS3aHHbIE C  [APAUICIIBHOCTBIO U
MEPIIEHAUKYISIPHOCTBIO TPSIMBIX, IIEPECEUEHUEM IPSAMBIX, HAXOXKICHUEM TOUEK
IIEpECEYECHHUS.

BreiBOomuTr M BHageTh ypaBHEHUEM OKpYKHOCTH. Mcmonp3oBare MeTon
KOOpAWHAT Uil HAXOXKICHUS IEPECEUCHHN OKPYKHOCTEM M MpsAMbIX. Bianets
dbopMynaMu pacCTOSHUS OT TOYKM JIO MPSAMOM, IJIOMAIU TapajuieiorpaMma B



KOOpJIMHATaX, MMETh MOHATHE 00 OpUEHTHUpOBaHHOW TuTomIanu. I[lomp3oBarbes
METOIOM KOOPJAWHAT Ha IJIOCKOCTH, MPUMEHSTh €r0 IPU PELICHUU F€OMETPUUYECKUX
U [PAKTUYECKHUX 3ajad. [IpuMeHsTp MeTronm KOoOpaIMHAT B MNPAKTHUKO-
OPHUEHTUPOBAHHBIX T€OMETPUUECKUX 3a1a4ax.

Bnagere mnonaTMEM BEKTOpa. YMETH CKJIAQAbIBaTh W BBIUUTATh BEKTOPHI,
YMHOXAaTh Ha YHUCJO, BIaJE€Th MpPaBWIAMHU TPEYroJbHUKA M MapajuieorpaMma.
Brnagere nmpakTUYECKMMM MHTEPIPETAUUAMU BEKTOPOB. YBEPEHHO IMOJIb30BaThCS
KOOpAMHATaMU BEKTOpa. Biajietp CIOKEHMEM U BBIYMTAHUEM BEKTOPOB,
YMHOXXEHHUEM BEKTOpPaA HA YKCIJIO B KOOPIMHATAX.

Nmets mpencrasieHue o 6asuce (Ha TIOCKOCTH). PackiianbiBaTh BEKTOPHI IO
O0asucy. PacknmagpiBaTh BEKTOpPHl CHJI C TIOMOIIBIO  MPOCHUPOBAHUS U
TPUTOHOMETPUYECKUX COOTHOIIEHUW. IIpuMEHSATP TMONydeHHBIE 3HAHUA B
MPOCTEUIUX (PU3NIECKUX 3a]auax.

Brnagete moHsATHEM CKaJISPHOTO NPOU3BEICHUS BEKTOPOB, IOHMMArTh €r0
TEOMETPUUYECKNN CMBICI U YBEPEHHO MOJIb30BATHCS €0 BBIPAXKECHUEM B JIEKAPTOBBIX
KOOpJMHAaTaX. 3HaTh TUCTPUOYTHUBHOCTH CKASIPHOTO MPOM3BEICHUS U €TO CBS3b C
npoeuupoBanreM. [IpuMeHATP  CKalsipHOE  IPOU3BEACHUE  BEKTOPOB IS
HAaXOXKJCHHUS JUIMH W yIioB. Pemare reoMeTrpuyeckune 3aJadyd € IOMOUIBIO
CKJISIPHOTO Ipou3BeAeHus. Vcnonp30Barh CKAISIPHOE MPOU3BEIACHHUE BEKTOPOB B
anredpandeckux u GU3NIECKUX 3a7a4dax.

Brnagete NmOHATHSMH NMPaBUIBHOIO MHOIOYTOJIBHUKA, JUIMHBI OKPY>KHOCTH,
JUTMHBI TYyTH OKPY>KHOCTHU U PAJUAHHON MEpHhI yIJia, BEIYUCIATH IUIONIAAb Kpyra U
ero yacreu. Ilonumare cmpicn yucna n. IIpumeHSTh NOMy4YEHHBIE YMEHUS IIpU
pEIICHUH TPAKTHUYECKUX 3a7ad. 3HATh MCTOPHUYECKHE CBEIEHUS 00 HM3MEPECHHH
JUTMHBI OKPY’KHOCTH U IO KPYyTa.

Nmers mpenctaBieHMe O TPEeOOpa3OBaHUU IIJIOCKOCTH, O JABWKCHHSX.
Haxomute ocu, meHTpbl cuMMeTpuu GUryp, IIEHTPHl TIOBOPOTA, HAXOIUTH
KOMITO3UIIMK TIPOCTEHINX TpeoOpa3oBanuii. [IpuMeHSATh ABMKEHHS TUIOCKOCTH
[IPY PELICHUU T€OMETPUUYECKHUX 3a/1a4.

[IprMeHATHh MONIyYEHHBIE 3HAHUSI HA IPAKTUKE — CTPOUTH MATEMATUUYECKHE
MOJIEJH JUISL 33/1a4 PEAIbHOW KU3HU U MPOBOIUTH COOTBETCTBYIOLINE BBIYUCIICHUS
C TPUMEHEHHWEM TOMO0OWS W TPUTOHOMETPUUYECKHX (QYHKIUH (TOIB3YysICh, T/e
HEO00XOAMMO, KaJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHMUE
7 KUIIACC

Ne
n/
n

HaumenoBanue
pa3iesioB U TeM
NporpamMmbl

Koan4yecTBo 4acos

Bcero

KoHTpoabHbI
e padoTbI

IIpakTHyecku
e padoTbI

DJIEKTPOHHbBbIE
(undposbie)
oOpa3oBareJibHbIE

pecypchl

Havana reomerpun.

[Ipocreitmue
reoOMEeTpUUYECKUE

¢burypsl 1 UX CBOMCTBA.

N3mepenne
reOMETPUUYECKUX
BEJTMYHH

28

TpeyroabHUKH

19

[TapannenbHOCTD.

CymmMma yriioB
MHOT'OYTOJIbHHKA

15

[IpsimoyrosnbHbIe
TPEYrOIbHUKU

I'eomeTpuueckue
HEpaBEHCTBA

OKpy>XHOCTb.

['eomeTpuueckue mecra
touek. [TocTpoenus ¢
MTOMOIUIBIO HUPKYIIS U

JIMHENKHU

18

[ToBTOpEHue,
000011eHNE,

10




CHUCTEMATH3ALNA
3HAaHUU

OBIIEE KOJIMYECTBO
YACOB I10 ITPOI' PAMME

102




8 KUIACC

No KosinuecTBo yacon DJIEKTPOHHbIE
" | HaumMeHOBaHHe pa3ieioB (undposbie)
n/ Konrpoabunl | Ilpakruyeckn
U TeM NMPOorpaMmbl Bcero o0pa3oBaTe/ibHbIE
I e padoTbI e padoTbI
pecypcsbl
1 YeThIpEXyTroNnbHUKU 22 1
2 IToxoOue 16 1
3 ITmomans 16 1
4 Teopema ITudaropa u 18 !
Hayajaa TPUTOHOMETPUU
5 VYIiibl U 4eThIPEXYTOTBHUKH, 20 !
CBSI3aHHBIE C OKPYXHOCTHIO
6 [ToBTOpeHue, 0600IICHNE, 10 !
cUCTeMaTu3alus 3HaHUI
OBIIEE KOJIMYECTBO
- 102 6 0

YACOB I10 ITPOI' PAMME




9 KUIACC

KosnvyecTBo yacon DJIEKTPOHHbIE
Ne | HaummeHoBaHue
(undposbie)
n/ | pasienoB u TeM Konrtpoabubl | IIpakTnuyecku
Bcero oOpa3oBareJibHbIE
n NMPOrpamMmmbl e padoTbI e padoTbI
pecypchl
| Pemienue ” |
TPEyTOJIbHUKOB
) ITomoOue 12 !
TPEyTOJIbHUKOB
3 Meron koopuHAT 10 1
4 Bexropsl 20 1
5 JlnmuHa OKpy>XKHOCTH U 16 |
TJIOIAIb KpyTa
6 JIBrKeHUS MII0CKOCTH 10
[ToBTOpEHue,
. 000011eHNE, 12 !
CUCTEMaTH3aIUs
3HAHUM
OBUIEE KOJIMYECTBO
- 102 6 0

YACOB I10 ITPOI' PAMME




IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
KosnvyecTBo 4acon
Jara
Nem/m | Tema ypoka Konrpoabunie | IIpakruueckn
Bcero U3yYEeHUsS
padoThI e padoTbI

HcTopust BOBHUKHOBEHHUS U Pa3BUTHUSA

1 1 7a5.09
reoMeTpUn
HavanbsHbie nousitus reomerpun. Touka,

2 1 7a6.09
npsiMasi, OTPe30K, JIyd
Havanbubie nousitus reomerpun. Touka,

3 1 7a 8.09
npsimasi, OTPe30K, JIyd
[TonsiTue 06 akcuome, Teopeme,

4 JI0OKa3aTeJIbCTBE, ONPEIEICHNH, CBOMCTBE, 1 7a12.09
MpU3HAKe
B3aumHoe pacrnonoxeHue ToYeK Ha

5 npsamoil. U3mepenue IMHbl OTpe3Ka, 1 7a13.09
paccTosiHiE MEXKY TOUYKaMHu
B3aumHoe pacrnonoxeHue ToYeK Ha

6 npsamoil. U3mepenue IuHbl OTpe3Ka, 1 7a 15.09
paccTosiHiE MEXKY TOUYKaMHu
B3aumHoe pacrnionoxeHue ToueK Ha

7 npsamoil. Usmepenue IIMHbl OTpe3Ka, 1 7a 19.09
paccTosiHiE MEXKIY TOUYKaMHu

2 [Tonymnockocts U yroia. Buasl yrios. | 74 20.09

a .

W3mepeHne BeIMYUH YIJIOB
ITonyrmiockocTs ¥ yroa. Buasl yrios.

9 Y Y Y 1 7a22.09

W3mepeHne BeIMYUH YIJIOB




[TonymnockocTs U yroia. Buasl yrios.

10 7a 26.09
W3mepeHue BeIMYUH YIJIOB
BeprukaibHble U CMEKHBIE YIJIBL.

11 [TapannenpHble U NEPHEHIUKYISIPHBIE 7a27.09
MpsiMbIe
BeprukanbHble 1 CMEKHBIE YIJIBL.

12 [TapannenpHble U NEPHEHIUKYISIPHBIE 7a29.09
MpsiMbIe
BeprukaibHble U CMEKHBIE YIJIBL.

13 [TapannenpHble U NEPHEHIUKYISIPHBIE 7a 03.10
MpsiMbIe
BeprukaibHble 1 CMEKHBIE YIJIBL.

14 [TapannenpHble U NEPHEHIUKYISIPHBIE 7a 04.10
MpsiMbIe
BeprukaibHble U CMEKHBIE YIJIBL.

15 [TapannensHble U NEPHEHIUKYISIPHBIE 7a 06.10
MpsiMbIe

16 buccekrpuca yrna 7a 10.10

17 buccekrpuca yrna 7a11.10

18 buccekrpuca yrna 7a 13.10

19 JIOMaHaiI. Bunpl nomansix. JlnnHa 7217.10
JIOMaHOM

20 JIOMaHaiI. Bunpl nomansix. JlnnHa 72 18.10
JIOMaHOM
Muoroyronsauku. [lepumerp

21 MHOroyrojibHuka. [[oHsITHE O BBIMYKIIBIX 7a20.10
Y HEBBIMYKJIBIX MHOTOYTOJIbHUKAX

22 Muoroyronsauku. [lepumerp 7a24.10




MHOI'OYT'OJIbHUKA. IlousTue o BBIITYKJIBIX
M HEBBIIMMYKJIBIX MHOT'OYT'OJIbHUKAX

Muoroyronsauku. [lepumerp

23 MHOroyrojibHuka. [[oHsITHE O BBIMYKIIBIX 7a 25.10
Y HEBBIMYKJIBIX MHOTOYTOJIbHUKAX
Muoroyronsauku. [lepumerp

24 MHOroyrojibHuka. [[oHsITHE O BBIMYKIIBIX 7a27.10
Y HEBBIMYKJIBIX MHOTOYTOJIbHUKAX
Muoroyronsauku. [lepumerp

25 MHOroyrojibHuka. [[oHsITHE O BBIMYKIIBIX
Y HEBBIMYKJIBIX MHOTOYTOJIbHUKAX

%6 HNHCTpYyMEHTHI AJ11 U3BMEPEHUH U
MOCTPOCHUM

7 NHCTpYyMEHTHI AJ11 U3BMEPEHUH U
MOCTPOCHUI
KonTponwsHas pabora o teme "Hauana

)3 reomeTpuu. [Ipocreitue
reoMeTpuyeckue (GUrypsl 1 UX CBOMCTBA.
N3mepenne reomeTpudeckux uryp"

29 Menuana, OuccekTpuca 1 BbicOTa
TpEeYyroJbHHUKA

30 Menuana, OuccekTprca 1 BbicOTa
TpEeYyroJbHHUKA

31 PaBeHCTBO TpeyroinbHUKOB

1 [TepBrIil U BTOpPOI MPU3HAKK PABEHCTBA
TPEYrOJIbHUKOB

1 [TepBrIil U BTOpPOI MPU3HAKK PABEHCTBA

TPEYrOJIbHUKOB




[TepBrIil U BTOpOI MpU3HAKK paBEHCTBA

34 TPEYrOJIbHUKOB

15 [TepBrIil U BTOPOI MpU3HAKK PAaBEHCTBA
TPEYrOJIbHUKOB

36 [TepBrIil U BTOpOI MpU3HAKK paBEHCTBA
TPEYrOJIbHUKOB

37 PaBHOOEpEHHbIE TPEYTOIBHUKU U UX
CBOMCTBa

18 PaBHOOEpEHHbIE TPEYTOIBHUKU U UX
CBOMCTBa

19 PaBHOOEpEHHbIE TPEYTOIBHUKU U UX
CBOMCTBa

40 [TpusHak paBHOOEAPEHHOTO
TpEeYyroJbHHUKA

A1 [TpusHak paBHOOCAPEHHOTO
TpEeYyroJbHHUKA

4 Tpetuii mpu3HaK paBEeHCTBA
TPEYrOJIbHUKOB

13 Tpetuii mpu3HaK paBEeHCTBA
TPEYrOJIbHUKOB

44 Tpetuii mpu3HaK paBEeHCTBA
TPEYrOJIbHUKOB
DuUrypsl ¢ 0CEBOM CUMMETPHUEH.

45 [Ipumepbl CUMMETPHUHU B OKPYXKAIOIIEM
MHUpe
DuUrypsl ¢ 0CEBOM CUMMETPHUEH.

46 [Ipumepbl CUMMETPHUHU B OKPYXKAIOIIEM

MHUpe




KonTponwsHas pabora 1o Teme

47 "TpeyrosbHUKH" 1

48 [TapannenbHOCTh TPSAMBIX 1

49 CBoiicTBa ¥ IPU3HAKK NapalIeIbHBIX |
MPSIMBIX

50 CBoiicTBa ¥ IPU3HAKK NapalIeIbHBIX |
MPSIMBIX

51 CBoiicTBa ¥ IPU3HAKK NapalIeIbHBIX |
MPSIMBIX

57 CBoiicTBa ¥ IPU3HAKK NapalIeIbHBIX |
MPSIMBIX

53 CBoiicTBa ¥ PU3HAKK NapalIeJIbHBIX |
MPSIMBIX

54 CBoiicTBa ¥ TPU3HAKK NapalIeIbHBIX |
MPSIMBIX

55 CyMMa yriioB TpeyrojibHuKa 1

56 CyMMa yriioB TpeyrojibHuKa 1

57 Bremnue ymibl TpeyroiabHUKa 1

58 Bremnue ymibl TpeyroiabHUKa 1
CyMMa BHYTpPEHHUX yIJIOB

59 MHOT'OYTOJIbHUKA U CyMMa BHEIIIHUX 1
YIJIOB BBIITYKJIOIO MHOTOYTOJIbHUKA
CyMMa BHYTPEHHUX yTIJIOB

60 MHOT'OYTOJIbHMKA U CyMMa BHEIIIHUX 1
YIJIOB BBIITYKJIOIO MHOTOYTOJIbHUKA
CyMMa BHYTpPEHHUX yIJIOB

61 MHOT'OYTOJIbHUKA U CyMMa BHEIIIHUX 1

YIJIOB BBIITYKJIOT'O MHOI'OYT'OJIbHHUKA




KonTponwsHas pabora 1o Teme

62 "[TapannensHocth. CymMMa yIiioB
MHOTIOyrojibHuKa"

63 [Ipu3Haku paBeHCTBA MPSAMOYTOJIbHBIX
TPEYrOJIbHUKOB

64 [Ipu3Haku paBeHCTBA MPSAMOYTOJIbHBIX
TPEYrOJIbHUKOB

65 [TepnieHanKyJIAp U HAKJIOHHAS
CBOMCTBO MeAMaHbI IPSMOYTOIBLHOTO

66 TpEyroJbHUKA, MPOBEIEHHOM K
TUIIOTEHY3€
CBOMCTBO MeAMaHbI IPSMOYTOJIBLHOTO

67 TpEyroJbHUKA, MPOBEIEHHOM K
TUIIOTEHY3€

68 [IpssMOyTONBHBINA TPEYTOJbHUK C YIJIOM B
30 rpagycoB

69 [IpssMOyTOBHBINA TPEYTOJbHUK C YIJIOM B
30 rpagycoB

70 CooTHolIeHUs: MeX Ay CTOPOHAMU U
yIJIaMH TPEYTOJIbHUKA

71 CooTHolIeHUs: MeX Ay CTOPOHAMU U
yIJIaMH TPEYTOJIbHUKA

7 HepaBeHcTBO TpeyronbHHKA.
HepaBeHncTBo 0 imMHE JloMaHOU
HepaBeHCTBO Mex Ay NMEpIIeHIUKYISIPOM

73 U HaKJIOHHOM. PaccTossHUE OT TOUKHU JI0
MPAMO

74 KonTponwsHas pabora 1o Temam




"[IpsimoyronbHbIE TPEYTOIBHUKH",
"I'eomeTpuueckre HepaBeHCcTBA"

OKpYXHOCTb, XOpAbI U IUAMETPBI, UX

75 .
CBOMCTBa

76 Ovay)KHOCTB, XOPJbl U IMAMETPBI, UX
CBOMCTBa
B3anMHOe pacnonoxeHne OKpy>KHOCTH U

77 npsmoil. KacarenbHast u cexkymias K
OKPY>KHOCTH
B3anMHOe pacnonoxeHne OKpyKHOCTH U

78 npsmoil. KacarenbHast u cexymias K
OKPY>KHOCTH
B3anMHOe pacnonoxeHne OKpy>KHOCTH U

79 npsamoil. KacarenbHast u cexymias K
OKPY>KHOCTH

80 OKpyXHOCTb, BIIMCAHHAS B YIOJl

81 OKpyXHOCTb, BIIMUCAHHAS B YTOJl
[loHsATHE O TEOMETPUUYECKOM MECTE

82 Touek. [Ipumepsl reoMeTpuuecKux MecT
TOYEK Ha IIOCKOCTH
[loHsATHE O TEOMETPUUYECKOM MECTE

83 Touek. [Ipumepsl reoMeTpuuecKux MeCT
TOYEK Ha IIOCKOCTH

%4 OnucanHas OKpYy>KHOCTb TPEYTIOJIbHUKA,
€€ IEHTD

25 OnncanHas OKpYy>KHOCTb TPEYTIOJIbHUKA,
€€ IEHTD

86 Meton reoMeTpUYeCKUX MECT TOYEK MPU




PEIICHNHU I'COMCTPHUICCKUX 3aaa4

87

MCTOI[ FrCOMECTPHUYCCKUX MECT TOYECK IIPU
PEIICHNHU I'COMCTPHUICCKUX 3aaa4

88

MCTOI[ FrCOMECTPHUYCCKUX MECT TOYCK IIPU
PEIICHNHU I'COMCTPHUICCKUX 3aaa4

&9

MCTOI[ FrCOMECTPHUYCCKUX MECT TOYECK IIPU
PEIICHNHU I'COMCTPHUICCKUX 3aaa4

90

O060CHOBaHMS TPOCTEUINIMX TTOCTPOCHUH,
JTarbl 33J1a4u Ha MOCTPOCHMUSI, pEIICHHE
3a/la4y Ha MOCTPOEHHUE LIUPKYIEM U
JIMHEUKOMN

91

O060CHOBaHMS TPOCTEUIIIMX TOCTPOCHUH,
JTarbl 33J]a4u Ha MOCTPOCHHUSI, pEIICHHE
3aJlady Ha MOCTPOECHHUE LIUPKYIEM U
JIMHEUKOMN

92

KonTponwsHas pabora 1o teme
"OxpyXHOCTb. [ eoMeTpuyeckue Mecra
touek. [TocTpoenus ¢ mOMOIIbIO LUPKYIIS
U JTUHEKH"

93

[ToBTOpenue u o6o0meHNe. Pemenne
3aj1a4, WLTIOCTPUPYIOIINX CBS3H MEXKITY
pa3IMYHBIMU TEMaMH Kypca

94

[ToBTOpenue u o6o0meHNe. Pemenne
3aj1a4, WLTIOCTPUPYIOIIHUX CBS3H MEXKITY
pa3IMYHBIMU TEMaMH Kypca

95

[ToBTOpenue u o6o0meHNe. Pemenne
3aj1a4, WLTIOCTPUPYIOIIHUX CBS3H MEXKITY
pa3IMYHBIMU TEMaMH Kypca




96

[ToBTOpenue u o6o0meHNe. Pemenne
3aj1a4, WLTIOCTPUPYIOIINX CBS3H MEXKITY
pa3IMYHBIMU TEMaMH Kypca

97

[ToBTOpenue u o6o0eHNe. Pemenne
3aj1a4, WLTIOCTPUPYIOIINX CBS3H MEXKITY
pa3IMYHBIMU TEMaMU Kypca

98

[ToBTOpenue u o6o01eHNE. Pemenne
3aj1a4, WLTIOCTPUPYIOIINX CBS3H MEXKITY
pa3IMYHBIMU TEMaMH Kypca

99

[ToBTOpenue u o6o0meHNE. Pemenne
3aj1a4, WLTIOCTPUPYIOIIHUX CBS3H MEXKITY
pa3IMYHBIMU TEMaMH Kypca

100

[ToBTOpenue u o6o0meHNe. Pemenne
3aj1a4, WLTIOCTPUPYIOIIHUX CBS3H MEXKITY
pa3IMYHBIMU TEMaMH Kypca

101

Wtorosas koHTpoNibHas paboTa

102

[ToBTOpenue u o6o0meHNe. Pemenne
3aj1a4, WLTIOCTPUPYIOIINX CBS3H MEXKITY
pa3IMYHBIMU TEMaMH Kypca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

102




8 KUIACC

Koan4yecTBo yacos

Ne Jara
Tema ypoka Kontpoabnbie | IlpakTuyeckn
n/n Bcero U3yUYEeHHUs
padoThI e padoTbI
! [Tapannenorpamm, ero Npu3HaKku U !
CBOMCTBa
) [Tapannenorpamm, ero Nnpu3HaKku U !
CBOMCTBa
3 [Tapannenorpamm, ero Npu3HaKku U !
CBOMCTBa
4 [Tapannenorpamm, ero Npu3HaKku U !
CBOMCTBa
5 [Tapannenorpamm, ero Nnpu3HaKku U !
CBOMCTBa
6 [IpsimoyronsHUK, poMO, KBapart, Ux !
MPU3HAKU U CBOMCTBA
. [IpsimoyronsHUK, poMO, KBapart, Ux !
MPU3HAKU U CBOMCTBA
2 [IpsimoyronsHUK, poMO, KBapart, Ux !
MPU3HAKU U CBOMCTBA
9 [IpsimoyronsHUK, poMO, KBapart, UxX !
MPU3HAKU U CBOMCTBA
10 Cpenusist TMHUA TPEyrojJbHUKA 1
11 Cpenusist TMHUA TPEyrojJbHUKA 1
12 Tpanenus. PaBHoOenpennas Tpamenus, e |
CBOICTBA U MPU3HAKU
13 Tpanenus. PasaoOenpennas tpanenus, eé 1
b




CBOMCTBA W MPU3HAKU

14 [IpsamoyronbpHas Tpanenus 1
15 Cpenusst TMHUA Tpanenuu 1
16 Teopema Daneca 1
17 Teopema Paneca 1
18 Teopema 0 MPONMOPHHOHAIBHBIX OTPE3KaX 1
19 Teopema 0 MPOMOPIHOHAIBHBIX OTPE3KaX 1
20 IlenTp Macc TpeyrojibHUKa 1
21 LleHTpambHO-CUMMETPUYHBIE (PUTYPBI 1
” KonTponwsHas pabora 1o Teme !
"YeTbIpEXyroibHUKN"
7 [Tomo6ue TpeyronbHUKOB, KO3DUIueHT !
noxoous
24 [Tomo6ue TpeyronbHUKOB, KO3DPUIueHT !
noxoous
25 [TpusHaky momgoous TPEyroabHUKOB 1
26 [TpusHaky momgoous TPEyroabHUKOB 1
27 [TpusHaky momgoous TPEyroabHUKOB 1
28 [TpusHaky mompoous TPEyroabHUKOB 1
29 [TpusHaky mompoous TPEyroIbHUKOB 1
30 [TpusHaky momgoous TPEyroabHUKOB 1
3l [Ipumenenue nompoous Mpu peuieHun !
MPAKTHUYECKUX 3334
1 [Ipumenenue nonpoous Mpu peuieHUN !
MPAKTUYECKUX 33134
13 [Ipumenenue nonpoous Mpu peuieHUN !

IMPAKTUYCCKUX 3aaa4




[Ipumenenue nonpoous Mpu peuieHUN

34 MPAKTHUYECKUX 3334

15 [Ipumenenue nonpoous nNpu peuieHun
MPAKTHUYECKUX 33134

16 [Ipumenenue nonpoous Mpu peuieHUN
MPAKTUYECKUX 33134

37 BBenenue nouatus npeoOpa3oBaHus
mo00us M TOTIOOHBIX PUTYP

38 KonTponwsHas padora o teme "[logobue"

19 IToustue mwiomanu. CBoiicTBa IUIONIAIEN
reOMETPUUYECKUX QUryp

40 IToustue mwiomanu. CBoiicTBa IUIONIAIEN
reOMETPUUYECKUX QUTyp

A1 IToustue mwiomanu. CBoiicTBa IUIONIAIEN
reOMEeTPUUYECKUX QUryp
[TpocTeitmme dhopMyIIbl A1 IO

42 TpeyToJIbHKKA, TapajijiesiorpaMmma, pomoa
U Tpareuuu
[TpocTeitmue dhopMyIIbl A1 IUIOIAANA

43 TpeyToJIbHKKA, TapajijiesiorpaMmma, pomoa
U Tpareuun
[TpocTeitmue dhopMyIIbl A1 UIOMIAANA

44 TpeyToJIbHKKA, TapajijieorpaMmma, pomoa
U Tpareuun
[TpocTeitmme dhopMyIIbl A1 UIOIAANA

45 TpeyToJIbHKKA, TapajijiesiorpaMmma, pomoa
U Tpareuun

46 [TpocTeitmue dhopMyIIbl A1 TUIOIIAANA




TpeyroibHHKa, apajjiesiorpamMmma, pomoa
U Tpareuun

[TpocTeiimme dhopMyIIbl A1 IO

47 TpeyToJIbHKKA, TapajijiesorpaMmma, pomoa 1
U Tpareuuu
[TpocTeitmme dhopMyIIbl A1 IUIOIIAANA

48 TpeyToJIbHKKA, TapaijiesorpaMmma, pomoa 1
U Tpareuuu
[TpocTeitmme dhopMyIIbl A1 IO

49 TpeyToJIbHKKA, TapajijiesiorpaMmma, pomoa 1
U Tpareuuu
[TpocTeiitmue dhopMyIIbl A1 IUIOIIAANA

50 TpeyToJIbHKKA, TapaijiesiorpaMmma, pomoa 1
U Tpareuuu

51 [Tnomany mogoOHBIX GUTYp 1

52 [Tnomanu mogoOHBIX GUTYp 1

53 [Tnomanu mogoOHBIX GUTYp 1

54 KonTponwsnas padora o teme "I[lnomanp" 1

55 Teopema ITudaropa 1

56 [Ipumenenne Teopemsl [Iudaropa mpu |
pELICHUH MPaKTUYECKHUX 3a]a4

57 [Ipumenenne Teopemsl [Iudaropa mpu |
pELICHUH MPaKTUYECKHUX 3a]a4

53 [Ipumenenue Teopemsl [ludaropa nmpu |
pELICHUH MPaKTUYECKHUX 3a]a4

59 [Ipumenenue Teopemsl [ludaropa nmpu |
pELICHUH MPaKTUYECKHUX 3a]a4

60 [Ipumenenue Teopemsl [ludaropa nmpu 1




PEIICHNH MMPAKTUYCCKUX 3aaa4

[IponopuroHanbHbIE OTPE3KH B

0l MPSIMOYTOJILHOM TPEYTOJIbHUKE

6 [IponopuroHanbHbIE OTPE3KH B
MPSIMOYTOJILHOM TPEYTOJIbHUKE

63 [IponopuroHanbHbIE OTPE3KH B
MPSIMOYTOJILHOM TPEYTOJIbHUKE

64 [IponopuroHanbHbIE OTPE3KH B
MPSIMOYTOJILHOM TPEYTOJIbHUKE

65 [IponopuroHanbHbIE OTPE3KH B
MPSIMOYTOJILHOM TPEYTOJIbHUKE

66 [IponopuroHanbHbIE OTPE3KH B
MPSIMOYTOJILHOM TPEYTOJIbHUKE
CuHyc, KOCUHYC, TAHT€HC U KOTAHT€HC

67 OCTpPOTO yIJIa MPSMOYTOIBHOTO
TpEeYroJbHHUKA
CuHyc, KOCUHYC, TAHT'€HC U KOTAHT€HC

68 OCTpPOTO yIJia MPSMOYTOJIBHOTO
TpEeYroJbHHUKA
CuHyc, KOCUHYC, TAHT'€HC U KOTAHT€HC

69 OCTpPOTO yIJIa MPSMOYTOJIBHOTO
TpEeyroJbHHUKA

70 Tpuronomerpuueckue QyHKINUU yIIIOB B
30°, 45° u 60°

71 Tpuronomerpuueckue QyHKINUU yIIIOB B
30°, 45° u 60°

7 KonTponwsnas padora o teme "Teopema

[Tudaropa u Havana TpuroHomerpun"




73

Brmicannsie n HECHTPAJIBHBIC YIJIbI

1
74 Brnucannelie u ieHTpaibHbIE YIJIbI 1
75 Brnucanuelie u ieHTpaibHbIE YITIbI 1
76 Brnucanuelie u ieHTpaibHbIE YITIbI 1
77 VYros Mexay KacaTeabHOU U XOPAOi 1
78 VYros Mexay KacaTelabHOU U XOPAOM 1
79 VYIibl MEXTy XOp/IaMHu U CEKYIIUMU 1
80 VYIibl MEXTy XOp/IaMHu U CEKYIIUMU 1
81 BnucanHnble u onvcaHHbIe |
YETBIPEXYTOJIbHUKU
%) BnucanHnble u onvcaHHbIe |
YEeTBIPEXYTOJIbHUKU
23 CBoiicTBa ¥ MPU3HAKKU BIIMCAHHOTO |
YETBIPEXYTONBHUKA
%4 CBoiicTBa ¥ MPU3HAKKU BIIMCAHHOTO |
YETBIPEXYTOINBHUKA
25 CBoiicTBa ¥ MPU3HAKKU BIIMCAHHOTO |
YETBIPEXYTONBHUKA
26 CBoiicTBa ¥ MPU3HAKKU BIIMCAHHOTO |
YETBIPEXYTONBHUKA
%7 B3anMHoe pacrnionoxxeHue J1ByX |
OKPY>KHOCTEH
28 B3anMHoOe pacrnionoxxeHue J1ByX |
OKPY>KHOCTEH
89 Kacanue okpyxHocTei 1
90 Kacanue okpyxHocTeit 1
91 OO6mmme kKacaTelIbHBIC K IBYM OKPYKHOCTSIM 1




92

KonTponwsHas padora o teme "Yribl u
YeThIPEXYTOJIbHUKH, CBSI3aHHBIE C
OKPY>KHOCTBIO"

93

[ToBTOpenue u 06o001eHNE. Permenue
3aj1a4, WLTIOCTPUPYIOIIHUX CBS3H MEXKITY
pa3IMYHBIMU TEMaMH Kypca

94

[ToBTOpenue u o6o01eHNE. Pemenne
3aj1a4, WLTIOCTPUPYIOIINX CBS3H MEXKITY
pa3IMYHBIMU TEMaMU Kypca

95

[ToBTOpenue u o6o0IeHNe. Permenue
3aj1a4, WLTIOCTPUPYIOIINX CBS3H MEXKITY
pa3IMYHBIMU TEMaMH Kypca

96

[ToBTOpenue u 06o001eHNE. Permenue
3aj1a4, WLTIOCTPUPYIOIIHUX CBS3H MEXKITY
pa3IMYHBIMU TEMaMH Kypca

97

[ToBTOpenue u o6o0IeHNe. Permenue
3aj1a4, WLTIOCTPUPYIOIIHUX CBS3H MEXKITY
pa3IMYHBIMU TEMaMH Kypca

98

[ToBTOpenue u o6001eHNE. Permenne
3aj1a4, WLTIOCTPUPYIOIIHUX CBS3H MEXKITY
pa3IMYHBIMU TEMaMH Kypca

99

[ToBTOpenue u o6o0IeHNe. Permenue
3aj1a4, WLTIOCTPUPYIOIINX CBS3H MEXKITY
pa3IMYHBIMU TEMaMH Kypca

100

[ToBTOpenue u o6o0IeHNe. Permenue
3aj1a4, WLTIOCTPUPYIOIINX CBS3H MEXKITY
pa3IMYHBIMU TEMaMH Kypca

101

Wtorosas koHTpoNbHas paboTa




[ToBTOpenue u o6o0IeHNe. Permenue
102 3a7a4, WJUTIOCTPUPYIOIIMX CBSI3U MEKTY 1
pa3IMYHBIMU TEMaMH Kypca

OBIIEE KOJIMYECTBO YACOB I10

I[TPOI'PAMME 102




9 KUIACC

Ne
n/n

Tema ypoka

Koan4yecTBo yacos

KonTtposabHbie

Bcero
padoThI

IIpakTHyecku
e padoTbI

Jara
U3ydeHust

Cunyc, KOCUHYC, TaHT€HC YyIIIoB oT 0 710
180°

OCHOBHO€ TPUTOHOMETPUUECKOE
TOXECTBO

DopmyIbl TpUBEIEHUS

Dopmynbl TpUBEIECHUS

Pemienue tpeyronsuukoB. Teopema
KOCHHYCOB

Pemienue tpeyronsuukoB. Teopema
KOCHHYCOB

Teopema cuHyCcOB

Teopema cuHyCcOB

Periennie npakTuieckux 3aaay c
UCIIOJIb30BAaHUEM TEOPEMbI KOCUHYCOB U
TEOPEMbI CHHYCOB

10

Periennie npakTu4eckux 3aaay c
UCIIOJIb30BAaHUEM TEOPEMbI KOCUHYCOB U
TEOPEMbI CHHYCOB

11

Periennie npakTu4eckux 3aaay c
MCIIOJIb30BAaHUEM TEOPEMbI KOCUHYCOB U
TEOPEMbI CHHYCOB

12

Pemmrenne IMPAKTUYCCKUX 3a1a4 C
HCITOJIb3OBAHUEM TCOPEMBI KOCMHYCOB U




TEOPEMbI CHHYCOB

Tpuronomerpuueckue GopMyIbl s

13 TJTONI[AJ TPEYTOIbHUKA,
napajuiesiorpamma
Tpuronomerpuueckue GopMyIbl s

14 TJTIONIA]U TPEYTOIbHUKA,
napajuiesorpaMmma
Tpuronomerpuueckue GopMyIbl s

15 TJTIONIAJI TPEYTOIbHUKA,
napajuiesorpaMmma
Tpuronomerpuueckue GopMyIbl s

16 TJTIONIA]U TPEYTOIbHUKA,
napajuiesiorpamma

17 ®opmyna ['epona

18 ®opmyna ['epona

19 ®opmyna ['epona

20 CDOpM}.I‘J'Ia TJIOUIA/IM BBITYKIJIOTO
YeThIPEXYTOJIbHUKA

21 CDOpM}.I‘J'Ia TJIOUIA/IM BBITYKIJIOTO
YeThIPEXYTOJIbHUKA

” KonTponwsHas pabora o teme "Pemenue
TpEyroJbHUKOB"

7 Xoppl U 1o1I00HBIE TPEYTOJIBLHUKHU B
OKPY>KHOCTH

24 Teopema 0 MpOU3BEICHUN OTPE3KOB XOP

25 Teopema 0 MpOU3BEICHUN OTPE3KOB XOPI

26 TeopeMbl 0 MPOU3BEACHUN OTPE3KOB

CEKYIIUX




TeopeMbl 0 MPOU3BEACHUN OTPE3KOB

27 1
CEKYIIUX

28 Teopema o KBajipaTe KacareJabHON 1

29 Teopema o KBajipaTe KacaTeJabHON 1

30 Teopembl UeBsl 1 MeHnenas 1

31 Teopembl UeBsl 1 MeHnenas 1

32 Teopembl UeBsl 1 MeHnenas 1

33 [lonsiTue o romoreTnun 1

14 KonTponwsnas padora o teme "[logobue !
TpEyroJbHUKOB"
VYpaBHeHUE NPsIMON HA MIIOCKOCTH.

35 VYrnoBoit ko3hPuIMeHT U CBOOOTHBIN 1
YJIeH, UX TEOMETPUUYECKUNA CMBICIT
VYpaBHeHUE NpsIMON HA MIIOCKOCTH.

36 VYrinoBoit ko3 PUITMEeHT U CBOOOTHBIN 1
YJIeH, UX TEOMETPUUYECKUNA CMBICIT

37 [TapanienbHOCTh ¥ MEPHEHAUKYISIPHOCTD !
MPSIMBIX (Yepe3 yrioBoi Ko GUIEHT)

38 YpaBHEHUE OKPYKHOCTH 1

19 Haxoxnenue nepeceyeHuil OKpyKHOCTEH U |
MPSIMBIX B KOOPAMHATAX

40 Haxoxnenue nepeceyeHuil OKpyKHOCTEH U |
MPSIMBIX B KOOPAMHATAX

41 ®dopmysa pacCTOSIHUSA OT TOYKH J0 MPSIMOM 1
[Tnomaap napannenorpamMmma B

42 KOOpJIMHATAX, TIOHATHE 00 1

OpPUEHTUPOBAHHOMW IJIOIIAAN




[IpuMeHeHne MeToaa KOOpArHAT B

43 MPAKTUYECKU-OPUECHTUPOBAHHBIX
reOMETPUUYECKUX 3a/1a4ax

44 KonTponwsHas padbora o teme "Merton
KoopauHar"

45 Bekropsl Ha I0CKOCTH
CrnoxeHue U BBIYUTaHHE BEKTOPOB —

46 MpaBuiia TPEYroJibHUKA 1
napajuiesiorpamma
CrnoxeHue U BBIYUTAaHHE BEKTOPOB —

47 MpaBuiia TPEYroJibHUKa 1
napajuiesorpaMmma

48 YMHOXKEHME BEKTOpa Ha YU CIIO

49 Koopnunarsl Bekropa
CrnoxeHue ¥ BBIYUTaHHE BEKTOPOB,

50 YMHOXEHHUE BEKTOpa Ha YUCIIO B
KOOpJIUHaTax
CrnoxeHue U BBIYUTaHHE BEKTOPOB,

51 YMHOXXEHHE BEKTOpa Ha YUCIIO B
KOOpJIUHaTax

57 [IpumeHeHue BEKTOPOB B PU3UKE, LICHTP
Mmacc

53 [TonsTue o 6a3uce (Ha MIIOCKOCTH).
Pa3noxxenust BEKTOpoB 1o 0azucy

54 [TonsTue o 6a3uce (Ha MIIOCKOCTH).
Pa3noxxenust BEKTOpoB 1o 0azucy

55 [TonsTue o 6a3uce (Ha MIIOCKOCTH).

Pa3noxxenust BEKTOpoB 1o 0azucy




CkansipHO€ pOU3BE/IEHUE BEKTOPOB,

56 TEOMETPUUYECKUN CMBICI U BBIPAXKEHUE B
JIeKapTOBBIX KOOpIUHATAaX

57 JcTpruOyTUBHOCTH CKAJIIPHOTO
MIPOU3BEICHUS

53 CkansipHoe NMpou3BEICHUE U
MPOELIUPOBAHHE

59 [IpuMmeHeHue cKaasipHOrO MPOU3BEICHUS
BEKTOPOB JIs1 HAXOXKACHUS JUTMH U YIJIOB

60 [IpumeHeHue cKaasipHOrO MPOU3BEICHUS
BEKTOPOB JIs1 HAXOXKACHUS JUTUH U YIJIOB

61 [IpuMmeHeHue cKaasipHOrO MPOU3BEICHUS
BEKTOPOB JIs1 HAXOXKACHUS JUTMH U YIJIOB

6 Pemennie reomeTprueckux 3aaad ¢
MTOMOIIBIO CKAISIPHOTO MPOU3BEICHUS

63 Pemennie reomeTprueckux 3aaad ¢
MTOMOIIBIO CKAISIPHOTO MPOU3BEICHUS

64 KonTponwsHas padora o teme "Bekropsr"

65 [IpaBuibHBIE MHOTOYTOJBHUKH,
BBIYHCIICHUE UX JIEMEHTOB

66 [IpaBuibHBIE MHOTOYTOJBHUKH,
BBIYHCIICHUE UX JIEMEHTOB

67 [IpaBuibHBIE MHOTOYTOJBHUKH,
BBIYHCIICHUE UX JIEMEHTOB

68 [IpaBuibHBIE MHOTOYTOJBHUKH,
BBIYHMCIICHUE UX DJIEMEHTOB

69 Yucno m v JyiiHA OKPY>KHOCTH

70 Yucno m v JyiiHA OKPY>KHOCTH




71

JlnvHa Ayru OKpYKHOCTH

1

72 JnmuHa 1yru OKpY>KHOCTH 1

73 Pannannas mepa yrina 1

74 Pannannas mepa yrina 1

75 [Tnomaap kpyra u ero 31eMeHTOB (CEeKTopa !
1 CETMEHTA)

76 [Tnomaap Kkpyra u ero 31eMeHTOB (CEeKTopa !
1 CETMEHTA)

77 [Tnomaap kpyra u ero 31eMeHTOB (CEeKTopa !
1 CETMEHTA)

73 Brrunciienue nepuMeTpoB U miIomaaeu |
¢buryp, BKIIOUAIOLIUX AIEMEHTHI KpyTra

79 Brrunciienue nepuMeTpoB U miIomaaeu |
¢buryp, BKIIOUAIOLIUX AIEMEHTHI KpyTra

20 Kontponshas no teme "Jlnnna |
OKPY>KHOCTH U ITOIap Kpyra'

81 [lenTpanbHas cCUMMETpUs 1

82 LleHTpambHO-CUMMETPUYHBIE (PUTYPBI 1

83 [ToBopoTt 1

84 OceBast cumMeTpust 1

85 Ourypsl, fI/IMMeTpI/I‘IHHe OTHOCHUTEIBHO !
HEKOTOPOU OCH

86 [TapannensHbI IEPEHOC 1

87 IToHsTHe IBUKEHUS U €0 CBOMCTBA 1

88 PaBencTBo ¢uryp 1

29 [IposiBeHs] CUMMETpPUHU B IPUPOJE, !

KUBOIHCH, CKYJIBIITypE, apXUTEKType




90

Komno3unum nBvxkeHuit (mpocrenmime
MIPUMEPHI)

91

[ToBTOpenue u 06o001eHNE. Permenue
3aj1a4, WLTIOCTPUPYIOIIHUX CBS3H MEXKITY
pa3IMYHBIMU TEMaMH Kypca

92

[ToBTOpenue u o6o0IeHNe. Permenue
3aj1a4, WLTIOCTPUPYIOIIHUX CBS3H MEXKITY
pa3IMYHBIMU TEMaMH Kypca

93

[ToBTOpenue u o6001eHNE. Permenne
3aj1a4, WLTIOCTPUPYIOIIHUX CBS3H MEXKITY
pa3IMYHBIMU TEMaMH Kypca

94

[ToBTOpenue u o6o01eHNe. Pemenne
3aj1a4, WLTIOCTPUPYIOIINX CBS3H MEXKITY
pa3IMYHBIMU TEMaMH Kypca

95

[ToBTOpenue u o6o0IeHNe. Permenue
3aj1a4, WLTIOCTPUPYIOIINX CBS3H MEXKITY
pa3IMYHBIMU TEMaMH Kypca

96

[ToBTOpenue u o6o0IeHNe. Permenue
3aj1a4, WLTIOCTPUPYIOIIHUX CBS3H MEXKITY
pa3IMYHBIMU TEMaMH Kypca

97

[ToBTOpenue u o6001eHNE. Permenne
3aj1a4, WLTIOCTPUPYIOIIHUX CBS3H MEXKITY
pa3IMYHBIMU TEMaMH Kypca

98

[ToBTOpenue u o6o0IeHNe. Permenue
3aj1a4, WLTIOCTPUPYIOIINX CBS3H MEXKITY
pa3IMYHBIMU TEMaMH Kypca

99

[ToBTOpenue u o6o0IeHNe. Permenue
3aj1a4, WLTIOCTPUPYIOIINX CBS3H MEXKITY
pa3IMYHBIMU TEMaMH Kypca




[ToBTOpenue u o6o0IeHNe. Permenue

100 3a7a4, WJUTIOCTPUPYIOIIMX CBSI3U MEKTY 1
pa3IMYHBIMU TEMaMH Kypca

101 Hrorosas koHTpoOsIbHAS paboTa 1
[ToBTOpenue u o6o0IeHNe. Permenue

102 3a7a4, WJUTIOCTPUPYIOIINX CBSI3U MEKTY 1

pa3IMYHBIMU TEMaMH Kypca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

102




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

AtanacsH JI.C., byty3oB B.®. "I'eomerpus. 7-9 knaccol. Y4ueOHHK"

METOIANYECKHUE MATEPHUAJIBI JISA YYUTEJIA

KonTponbsHbie padotsl 1o reomerpun. 7-9 kiaccel. K yaeonuky JI. C. Aranacsna @I'OC (k
HoBOMY DITY)

[Toypounsie pa3zpadorku o reomerpuu. 7 knacc. K YMK A. C. Aranacsna. @T'OC
Tecter. ®I'OC. I'eomeTpus k yueOHnKy AtanacsHa 7 kiacc. Mumienko T. M.

I'eomerpus. 7 knacc. Pabouast rerpaas /Aranacsu JI. C.

Epmosa A. I1. CamocTosiTenbHBIE M KOHTPOJIbHBIE PAOOTHI 1O aaredpe U TeOMETPUH s 7
KJlacca

Epmosa A. I1. CamocTosiTeIbHBIC M KOHTPOJIbHBIC PAOOTHI 110 aaredpe U reOMEeTPHUH s 8
KJjlacca

Epmosa A. I1. CamocTosiTelbHBIE M KOHTPOJIbHBIEC PAOOTHI 1O aaredpe U reoMeTpuu s 9
KJjlacca

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

http://school-collection.edu.ru
http://wmolow.edu.ru

http://www.int.ru

www.etudes.ru

http://www.fipi.ru/

http://www.uroki.ru/
http://www.festival.1september/
https://interneturok.ru/article/uroki-matematiki
https://www.prodlenka.org/
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