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HOACHUTEJIBHAS 3AIINCKA

['eomeTpusi kak OAWMH U3 OCHOBHBIX pa3/ieJIOB IIKOJbHONW MaTeMaTHKH,
MMEIOIUNA CBOEH 11eNIbI0 00€CTIEUnTh U3YUYEHUE CBOMCTB M pa3MepoB (uryp, mx
OTHOLIEHWH M  B3aMMHOE  PpACIOJIOKEHUE, ONUPAETCA Ha  JIOTHMYECKYIO,
JOKa3aTeNbHYO JIMHUIO. LIEeHHOCTh M3ydeHHs] F€OMETPUU HAa YPOBHE OCHOBHOTO
oOmero 00pa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYAIOIUNUCA YUUTCS TMPOBOAMTD
JI0OKA3aTeNIbHBIE PACCYXAEHUS, CTPOUTh JIOTUYECKUE YMO3AKIIOUECHUS, JOKA3bIBATh
UCTUHHBIE YTBEPXKIEHUS M CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IPOBOJUTH
pacCykXJeHusi «OT NPOTUBHOTO», OTJIMYATh CBOMCTBA OT MPU3HAKOB,
dopMynupoBaTh 00paTHble yTBepxkAeHUs. (Ocoboe 3HaueHHE JOKa3aTelbHas
JUHUS UMEET IS yriyOJaEHHOTO U3YYCHUSI MATEMATUKH.

[lenbto U3y4YeHUs] TEOMETPUU SIBISIETCS MCMOJIb30BAHUE €€ KaK MHCTPYMEHTA
IIPU PEIICHUH KaK MaTeMaTHYECKUX, TaK U MPAKTUUECKUX 3a7a4, BCTPCUAIOIINXCS
B peanbHOM kuM3HU. OOyyarmuiics JODKEH HAYYUThCA  ONPEACIsTh
rEOMETPUUECKYI0 (PUTYpy, ONUCHIBATHL CJIOBAMU YEPTEXK WIM PUCYHOK, HAUTH
IO b  3E€MEJIBHOTO  y4acTKa, pPacCUUTHIBaTh  HEOOXOIUMYKO  JUJIMHY
ONTOBOJIOKOHHOTO Kabens wiu TpedyeMble pa3Mepbl rapaxka sl aBTOMOOWJIS.
DTOMYy COOTBETCTBYET BTOpAsi, BBIUUCIUTEIIbHAS JIMHUS B MU3YYEHUU T'€OMETPHUH.
[Ipu pemieHuu 3amay MPAKTHYECKOTO XapakTepa OOYyYaroNIMIiCs yUUTCS CTPOUTH
MAaT€MAaTHYECKUE MOJEIH PEalbHBIX KU3HEHHBIX CUTyallud, TPOBOJUTH
BBIYKCIICHUS U OLIEHUBATh aJ€KBATHOCTh MOJIyYEHHOI'O pe3yJIbTaTa.

Oco0eHHOCTh yueOHOro Kypca yriayOJa&éHHOTO U3YUYEeHHS] T€OMETPUH COCTOUT
B TOM, YTO O0y4YaroIIHUecs HE MPOCTO 3HAKOMSITCS C ONpeeIEHHBIMU MOHATUAMH, a
YBEPEHHO OBIaJeBal0T MMHU. CyIlecTBYIOINUE TeMbl IPOrpaMMbl 0a30BOr0 Kypca
TrEOMETPHUH MU3YyJaroTcs Ha OoJiee riIy00KOM YpOBHE, a 00yJaromuecs IpruoopeTaroT
YMEHUSA, TOMOTAIONIME HWM YBEPEHHO IPUMEHSITh CBOM 3HAHUS HE TOJBKO B
MaTeMaTUKe, HO U B CMEXKHBIX MpeMETaX, Mpexae Bcero Gpusrke u nHHOpMAaTHKeE,
a TaK)Ke IMOJIb30BAaThCSl MOJYYEHHBIMU 3HAHHMSIMU TPU PEUICHUHU MNPAKTUYECKUX
3a/1au.

CormacHo yueOHOMY IMaHy B 7-9 Kimaccax wu3y4aeTrcss yriayOn&HHBIH
yaeOHBIN Kypc «I'eoMeTpus», KOTOPBIM BKIIOYAET CIASAYIONINE OCHOBHBIC pa3ieiibl
comepxkanusi: «Hawama  reomerpum», «TpeyrombHuku», «OKpYyKHOCTbY,
«HetpIpéxyronbHukny, «Ilogodue», «IneMeHTsl TpUroHoMeTpun», «llnomagn», a
Takke «MeToa koopauHaT», «BekTopei», «IIpeobpasoBanus MIOCKOCTHY.

Ha usydyenue yueOGHoro kypca «Il'eomerpusi» orBogutcs 306 yacoB: B 7
kiacce — 102 yaca (3 yaca B Heneno), B 8 kinacce — 102 yaca (3 yaca B Hezenio), B
9 xnacce — 102 gaca (3 yaca B HEAEIIO).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

HayvaJsa reomerpuu

Hctopuss BO3ZHUKHOBEHMST W pPa3BUTUSA reoMeTpud. HauanpHble NOHATHSA
reoMeTpuu. Touka, mpsiMas, OTpe3oK, jayd. lloHatue o0 akcuome, Teopeme,
JOKa3aTeNbCTBE, ONIPEACICHUU.

B3aumHOe pacronoxeHue TOYeK Ha npsMou. M3mepeHue MIMHBI OTpe3Ka,
PAcCTOSIHUE MEXKAY TOUKAMH.

[lonymnockocts W yroia. Bwuasl yrnos. HM3mepeHue BEIUYUH YTJIOB.
BeprukanbHbie U cMexHble yruibl. [lapanienbHble 1 NEPIEHAUKYJIISPHBIE TIPSIMBIE.
PaccrostHue ot Touku 10 nipsamMon. buccekrpuca yria.

Jlomanas. Buael nomanbix. JUmmHa nomanoi. MHoroyronsHuku. Ilepumerp
MHOTOYroJjibHUKa. [IoHATHE O BBIMYKJIBIX U HEBBIITYKIIBIX MHOTOYTOJIbHUKAX.

[lepBuuHbIe TMpeACTaBICHHS O pPaBEHCTBE (UTYp, HUX PaACHOJIOKECHHH,
CUMMETPHH.

IIpocreiimue nmocrpoenusi. MHCTpYMEHTHI U1l U3MEPEHUM U IIOCTPOCHUM.

TpeyroibHUKH

Buael TpeyrosibHUKOB: OCTPOYTOJIbHBIE, MPAMOYTOJbHBIE, TYINOYTOJIbHBIE,
paBHOOEIpEHHBIE, paBHOCTOpOHHUE. Meauana, OwuccekTpuca ©  BbICOTA
TPEyroJIbHUKA.

PaBenctBo TpeyronpHukoB. IlepBbli W BTOPOM TNpPHU3HAKK PABEHCTBA
TPEyrobHUKOB. PaBHOOEIpEHHBIC TPEYroJbHUKM M UX CcBoHcTBa. IIpusHak
paBHOOEIPEHHOTO TPEYTroJIbHUKA. TpeTHil MpU3HaK PaBEHCTBA TPEYTOJIbHHUKOB.

CooTHoOIIEHUSI MEXK]y CTOPOHAaMHM W yriamH TpeyrojbHuka. HepaBeHCTBO
TpeyrojapHuka. HepaBeHCTBO O JJIMHE JTOMAHOM.

Cummetpuunbie  Qurypsl. (OCHOBHBIE CBONCTBA OCEBOM CHUMMETpPHH.
IIpuMepbl CUMMETPHUH B OKPYIKAIOLIEM MUPE.

IapaniaensbHbie npavMbie. CyMMa yriioB MHOTOYT0J1bHUKA

[TapamienbHOCTh NPSMBIX, HCTOPUYECKHUE CBEICHHUs O INOcTynare EBkinnnaa u
o ponu JloGaueBCKOro B OTKPHITUM HEEBKIUIOBOW Treomerpuu. CBOICTBA H
MPU3HAKK HapaJiiedbHbIX NpsMbIXx. CyMMa yriioB TpeyrojiabHUKa. BHeniHue yribl
TpeyrojipHrka. CyMMa BHYTPEHHHX YIJIOB MHOTIOYTOJIBHUKA M CyMMa BHEIIHUX
YTJIOB BBITYKJIOTO MHOTOYTOJIBHHKA.

IIpsiMmoyroabHbIe TPEYroJbHUKHU

IIpu3Haku paBeHCTBA MPSAMOYTOJBHBIX TPEYTrOJBHHMKOB. IlepneHaukynsap u
HakJ0HHasg. CBOMCTBO MEAWaHbl MPSIMOYTOJBHOTO TPEYTrOJIbHUKA, MPOBEIEHHON K
rurnorenyse. [IpamMoyroapHblii TpEYroabHUK C Yriaom B 30°.

OKpY:KHOCTH



[loHATHS OKPYKHOCTH M Kpyra. DJE€MEHTBl OKPY>KHOCTH M Kpyra: LIEHTp,
paauyc, JuaMeTp, XopAa, UX CBOMCTBA. B3auMHOE pacIlONOXKEHUE OKPYKHOCTH U
npssMoin. KacarenbHast m cexkymas K OKpYXHOCTH. OKpyKHOCTb, BIIMCaHHas B
yroil. [Ipocreiniye nocTpoeHus ¢ MOMOIIBIO IUPKYJIA U JIMHEHKU.

I'eomeTpuyeckue MecTa TOYEK

[lonsiTHE O reoMeTpUYECKOM MecTe TodeK. [IpuMepbl reOMETPUUECKUX MECT
TOYEK Ha IUIOCKOCTH. brcCeKTpuca yria U CEpeINHHBIA NEPIECHAUKYISAP K OTPE3KY
KaK reoMeTpuYecKne mecta ToueK. OnmcaHHas OKpPYKHOCTb TPEYroJbHUKA, €€
LHEHTpP. MeTox reoMeTpUYECKUX MECT TOUEK IPH PEIICHUH FT€OMETPUUYECKHUX 3a7a4.

IHocTpoeHus ¢ MOMOIUBIO HUPKYJIA M JIMHEHKH

Uctopuueckue cBeaeHus. OOOCHOBaHUS MPOCTEUIINX MOCTPOCHUM, STaIbl
3a/1auy Ha IIOCTPOCHMSI, PELICHUE 3a]1a4 HA TIOCTPOCHUE LIUPKYJIEM U JIUHEHKON.

8 KUIACC

YeTbIpEXyroabHUKU

[lapannenorpamm, ero mnpu3HAKu H cBoicTBa. [IpsMOyroibHHUK, pomO,
KBaJipaT, UX NpPHU3HAKK U CBOWCTBA. Tpanernusi. PaBHOOenpeHHas Tpamemus, eé
cBolcTBa M npu3Haku. [IpsmoyronbHas Tpaneuus. CpeaHsis JUHUS TPareluu.

CpenHsisi nuHUS TpeyrojbHUKa. MeTos yIBOEHHUS MEIHaHbl TPEYTOJbHHKA.
Teopema o nepeceueHUH MEAUAH TPEYTOJIbHUKA.

Teopema @aneca, Teopema O MPONOPLUHOHAIBHBIX OTpe3kax. Teopema
BapunboHa 111 NpOU3BOJIBHOTO YETHIPEXYTOJIBHUKA.

LlenTpasibHO-CUMMETPUYHBIE (DUTYPHI.

IHonooue

[Togobue TpeyroabHUKOB, KoddduimeHt momoous. Ilpusnaku momoOus
TpeYrodbHUKOB. [IpuMeHenne momoOus TpU pEHICHUH TEOMETPUYECKUX W
NPaKTUYECKUX 3a]1a4.

Ilnomaan

[TonsstTme o mmomaau. CBoWCTBA IUIONMIAJCH TEOMETPUUYECKUX (QUTYP.
[Ipocretimue GopMyIbl s TIIOMIAAA TPEYTrOJbHIKA, MapajuieiorpaMMa, pomoa u
tpanenun. [Inomanu momo6HeIX ¢puryp. OTHOIIEHKE TUIOMAAEH TPEyrOIbHUKOB.

Teopema ITugaropa

Teopema Iludaropa. Ilpumenenune Tteopembl Iludaropa mnpu penieHun
MMPAKTUUYECKUX 3a7a4.

DJIeMeHTbl TPUTOHOMETP UM

CuHyc, KOCHMHYC, TaHT€HC MU KOTAHIME€HC OCTPOro yria MNpsSMOYTOJILHOTO
TpeyroibHuka. Tpuronomerpuyeckue ¢ynkuuu yrino B 30°% 45° u 60°.
[TponopurOHAIBHBIE OTPE3KH B IPSIMOYTOJIBHOM TPEYTOJIbHUKE.

Yribl ¥ 4eTBIPEXYTrOJIbHUKH, CB3aHHbIE C OKPY/KHOCTBIO



BrnucanHble W LEHTpalbHBIE YTJIbI, YTOJd MEXKIYy KacaTelIbHOM W XOPIOW.
Yrnel Mexay XOpAaMH M CEKyIIMMHU. BrrcaHHble M ONHMCAHHBIE OKPYKHOCTH
TPEYrOJIbHUKA W YETBIPEXYroJbHUKHA. (CBOMCTBA W NPU3HAKKA BIHCAHHOTO
YETBIPEXYTOJIBHUKA. B3auMHOE pacmnoyioKeHHe IBYX OKpyxkHocTer. Kacanue
okpyxHocTei. O01ue KacaTeabHbIe K IBYyM OKPY>KHOCTSIM.

9 KUIIACC

Pemienue TpeyroibHMKOB

Cunyc, xocuHyc, TaHreic ymioB or 0° pmo 180°  OcHoBHOE
TPUTOHOMETPUUECKOE  TOXKJIECTBO. ®opmynbl  OPUBEICHUS. Pemenue
TPEYroJIbHUKOB. TeopemMa KOCMHYCOB M TeOpeMa CHUHYycOB. Pemenue
MPAKTUYECKUX 33/1a4 C UCIOJIb30BAHUEM TE€OPEMbI KOCUHYCOB U TEOPEMbI CUHYCOB.
Pemienue 3a1a4 reoMeTpUUE€CKOM OMTHUKHU.

TpuroHomerpuueckue dbopmynbl s IJIoMAaAu  TPEYroJbHHKA,
napajuiesniorpaMma, pomba, Tpanenuu. Popmyna ['epona. dopmyna miomanu
BBITTYKJIOTO YETHIPEXYTOJbHUKA.

IlonoOue TpeyroJibHMKOB

Xopapl #  MOAOOHBIE TPEYroJbHUKHM B  OKPYXHOCTH. Teopema o
IPOU3BEIICHUHN OTPE3KOB XOpZ, TEOPEMBI O IPOU3BEICHHH OTPE3KOB CEKYIIUX,
TeopemMa O KBaJpaTe KacaTelbHOW. [[puMeHeHue mpu penieHuru reoOMETPHYECKUX
3anay. Teopembl UeBbl 1 Menenas. [IonsTtue o romoreTnu.

MeToa KOOpaAMHAT

VYpaBHeHUE MPsSIMON Ha TUIOCKOCTU. YTJIOBOW KOI(P(UIMEHT M CBOOOTHBIHI
YJIeH, MX TEOMETpUYECKUid cMbIch. [lapamnenbHOCTh W MEPNEHANKYISIPHOCTH
IPSAMBIX (Uepe3 YIiIoBoM K03 OHUITUEHT).

YpaBHeHHE OKpY)KHOCTH. HaxokneHue mnepecedeHuil OKpPYKHOCTEU H
NpAMBIX B KoopauHaTax. PopMysia pacCTOSAHUS OT TOYKH 110 mpsiMoi. [lnomans
napajjiesiorpaMmMa B KOOpAMHATaX, IMOHATHE OO0 OPHEHTHPOBAHHOM IIIOIIA[IH.
[IpuMeHeHne MeTo1a KOOPAUHAT B MPAKTHKO-OPUEHTUPOBAHHBIX T€OMETPUUYECKUX
3a/a4ax.

BekTopsl

Bekropsl Ha minockoctu. ClOKEHHE M BbIUMTAHUE BEKTOPOB — IMpaBuia
TpEeyroJibHUKA U NapajiesorpaMma. Y MHOKEHUE BeKTopa Ha uucio. KoopauHatel
BekTOopa. CJOXKEHHE U BBIYMTAHUE BEKTOPOB, YMHOXKEHHE BEKTOpa Ha YHCIO B
KoopauHaTtax. [[puMeHeHne BeKTOpoB B (pu3MKe, IEHTP Macc.

[lonsitue o Oasuce (Ha TUIOCKOCTH). PasioxeHuss BEKTOpPOB MO Oa3ucy.
CxansgapHoe NpPOU3BEACHHE BEKTOPOB, T'€OMETPUUYECKUN CMBICI W BBIPAXKEHUE B
JNEKapTOBbIX KoopAuHATax. JIuCTpUOYTUBHOCTh CKaJSIPHOTO IPOMU3BEIICHUS.
CkamapHoe TpoM3BEICHUE U mOpoenupoBaHue. lIpumeHeHue CraIsIpHOTO



IIPOU3BEICHUSA BEKTOPOB Ul HAXOXKACHUS [UIMH W yrioB. Pemenue
FeOMETPUUYECKUX 3a7a4 C IIOMOILBIO CKaJIPHOrO0 IIPOU3BEICHHUS.

JUIMHA OKPYKHOCTH M IVIOLIAAL KPYra

IIpaBunbHBIE MHOIOYrOJABHUKH. JlIMHA  OKpY)KHOCTU. I'pamycHas u
paguaHHasg Mepa yria, BbIUMCIIEHUME [UIMH Iyr OKpykHocTed. Ilmomans kpyra,
CeKTopa, cermeHTa. Mcropuueckue cBelieHHsI 00 U3MEPEHUU JUIMHBI OKPYKHOCTH U
IJIOIIAH Kpyra.

JIBHKeHMS TJIOCKOCTH

Hentpanbuast cumMmerpusi. LlenTpanbHo-cumMmMmerpuunbie Gurypsl. [1oBoporT.
OceBas cummeTpusi. OUryppl, CUMMETPUYHBIE OTHOCHUTEIBHO HEKOTOPOM OCH.
IlapaienbHblii IEPEHOC.

[lonsitTue nBwxeHus u ero cpoiictBa. PaeHcTBo Quryp. IlposBrenus
CUMMETPUM B MPUPOAE, >KUBOMUCH, CKYJIBITYype, apxuTekType. Kommosuunu
IBUKEHUH (mpocTeimue npumepsl). [IpuMeHeHne B reoMeTpuiecKux 3a1adax.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMBI
YUYEBHOI'O KYPCA «TEOMETPHUS» HA YIJYBJEHHOM YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yJbTaTbl OCBOCHHMS IPOTPaMMbl [0 MAaTEMaTHKE
XapaKTEPU3YIOTCS B YACTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY W  HACTOSIIEMY POCCHICKOU
MaT€MAaTUKH, [IEHHOCTHBIM  OTHOIICHUEM K  JIOCTH)KEHUSIM  POCCHUUCKUX
MAaTE€MAaTHUKOB M POCCHIMCKOM MAaTEMAaTHYECKOM IIKOJIBbI, K MCIIOJIB30BAHUIO ITHUX
JTOCTH)KEHUH B IPYTUX HAyKaX W MPUKIAIHBIX chepax;

2) rpa:kKIaHCKOro0 M 1yXOBHO-HPABCTBEHHOI0 BOCTINTAHUA

TOTOBHOCTBIO K BBITTOJIHEHHIO 00SI3aHHOCTEH Tpa)kAaHUHA U peaan3aluu ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBJICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JIOCTUKEHHUM HAyKHW, OCO3HAHUEM BaXHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) TPy10BOI0 BOCTIMTAHMS

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad
MaTE€MAaTHYECKON HAIPaBJIECHHOCTH, OCO3HAHMEM BAaXXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKCHUHM BCEH XWU3HU ISl YCICIIHOW MPOdeCCHOHAIBHOM
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM MHANBUIYaATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M  3CTETUYECKOMY BOCIHPHSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3aJad, PEHICHHWH, pPaCCYXICHUW, YMEHHUIO BHIEThH
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) ueHHOCTE!l HAYYHOI'0 NO3HAHMS:

OpPUEHTAallUEd B JIESITEIbHOCTH Ha COBPEMEHHYIO) CHCTEMY HAY4YHBIX
MpEACTaBICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, IPUPOJbLI U
oOIecTBa, MOHMMAaHUEM MAaTEMaTHYECKOW HAyKH Kak CQepbl UYeIOBEUYECKOU
NEATENBHOCTH, 3TANOB €€ Pa3sBUTUS M 3HAYMMOCTH JUIA PAa3BUTHUS LIMBUJIN3ALINM,
OBJIQJICHUEM SI3BIKOM MAaTE€MAaTUKH U MAaTEMaTHYECKOM KYJIbTYpPOH KaK CpEICTBOM
MO3HAHUSI MUPA, OBJIAJICHUEM HAaBBIKAMM UCCIIEIOBATEIBCKON AEATENbHOCTH,

6) ¢pusnueckoro BOCHUTAHUSA, (POPMHUPOBAHUSA KYJIbTYPHI 310POBbS U
3MOLMOHAJIBHOIO 0JIArONMOJTYYHs:



TOTOBHOCTBHIO TMPUMEHSTh MaTEMaTHUYECKUE 3HAHUS B HHTEpPEcax CBOETO
30POBBS, BEICHUS  3J0POBOTO  00pa3za  KWM3HU  (370pOBOE  MHTAaHUE,
cOaTaHCUPOBAHHBIN PEXUM 3aHATUH M OTAbIXa, peryispHas ¢uzndecKas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBBIKA peQEKCUM, TPU3HAHUEM CBOETO
MpaBa Ha OIMOKY M TAKOTO ke MpaBa JPyroro 4ejaoBeKa;

7) 3KOJIOTHY€eCKOT0 BOCTIMTAHMS :

OpUEHTAIIMEH HAa MPUMEHEHUE MAaTeMAaTHUYECKUX 3HAHUM ISl PEIICHUS 3a/1ad
B 00JacCTH COXPAaHHOCTU OKPYXAIOIIEH Cpeabl, IJIaHUPOBAHUSI TIOCTYIKOB U
OIICHKM HMX BO3MOXHBIX TIOCIEJACTBUM JJISI OKPYXKAIIIEH Cpeabl, OCO3HAHHEM
I00aTBbHOTO XapaKTepa AKOJOTHUECKUX MPOOJIeM U MyTel UX PEeIIeHUs;

8) ajanTanuM K U3MEHAWIIMMCS YCJOBUSIM COUMATLHON U MPUPOIHOM
cpeabl:

TOTOBHOCTBIO K JEHUCTBHUSIM B YCIIOBHUSX HEONPEACIEHHOCTH, MOBBIIMICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTUUECKYIO JeSATEIbHOCTh, B TOM YUCIIC
YMEHUE YUYUTHCA Yy JPYTUX JIIOAEH, MpUOOpeTaTh B COBMECTHOM JIESITEIHHOCTH
HOBBIC 3HAHMS, HABBIKK M KOMIICTCHIIMHU U3 OIBITA JPYTHUX;

HEOOXOAUMOCThIO B ()OPMHUPOBAHUN HOBBIX 3HAHUH, (GOPMYJIUPOBATH UJICH,
MOHSITHUS, TUIOTE3bl 00 OOBEKTaX U SIBJICHUAX, B TOM YHUCJIE paHee HEU3BECTHHIX,
OCO3HaBaTh ACPUIUTH COOCTBEHHBIX 3HAHUNA W KOMIIETEHTHOCTEH, MJIaHUPOBATH
CBOE pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMiO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BbI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAaeMble pPEIIeHUs W JIeUCTBUs, (OPMYyIUpPOBATH M OIEHUBATH PUCKU U
NOCTEICTBUS, (HOPMHUPOBATH OTIBIT.

METAIPEIMETHBIE PE3YJIBTATBI

B pesynbrare ocBOCHHS TpOTpamMMBbI TI0 MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oOmrero oopa3oBanus y o0ydaromierocst 0yayT chopMupoBaHsl MeTanpeaMeTHbIe
pe3yJibTaThl, XapaKTepU3yIOIIHECs OBJIaJICHUEM YHHUBEPCATLHBIMU
MO3HABATEIFHBIMU  JEUCTBUSAMH,  YHHUBEPCATbHBIMH  KOMMYHUKATHBHBIMU
JEHCTBUSIMU U YHUBEPCAIBHBIMU PETYIISITHBHBIMU JICHCTBUSMU.

ITo3HaBaTe/ibHBbIE YHUBEPCATIbHbIE YUeOHbIE 1eHCTBUSA
ba3oBble JJoruyeckue JelcTBUS:

BBISIBIIATh M XApPaKTEPHU30BATh CYIIECTBCHHBIE MPU3HAKH MaTEMaTHYECKUX
OOBEKTOB, TOHATHUH, OTHOIICHHH MEXAY TOHATHAMH, (HOPMYIUPOBATH
omnpeeIeHUs TOHATHM, YCTaHABIUBATh CYIIECTBEHHBIN MPU3HAK KacCU(HUKAIINH,
OCHOBaHMS 711 0000IIEHNS U CPAaBHEHUSI, KPUTEPUH TIPOBOAUMOTO aHAJIN3a;



BOCIIpUHUMATh,  (OPMYIUPOBATH W  MPEoOpa3OBBIBATH  CYKICHHUS:
YTBEpAUTENbHBIC U OTPUIIATENbHBIC, EAMHUYHBIC, YACTHBIC U O0IIUE, YCIOBHBIC;

BBISIBIIATH MaTeMAaTUUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3U M TIPOTUBOPEUHS
B (pakTax, JaHHBIX, HAOMIONEHUSX M YTBEP)KICHUSX, MpeAsiaraTb KPUTEPHUH IS
BBISIBJICHUS 3aKOHOMEPHOCTENW U IPOTUBOPEUN;

JeNiaTh BBIBOJBI C WCIOJB30BAaHMEM 3aKOHOB JIOTHKH, ACIYKTUBHBIX U
WHAYKTUBHBIX YMO3aKIIOUCHUH, YMO3aKIIOUEHHH 110 aHAJIOTHH;

pa3dupaTh 0Ka3aTeabCTBA MAaTEMAaTHYECKUX YTBEPKICHUH (MPSAMBIE U OT
NPOTHBHOTO), TPOBOJIUTH CAMOCTOSITENIBHO JI0KA3aTeIbCTBA MaTEMaTHUECKHX
¢dakTOB, BBICTpaMBaTh ApryMEHTAIMIO, MPUBOAHWTH MPHUMEPHI U KOHTPIPHUMEPHI,
NPUMEHSATh METOJI MaTeMaTHYeCKOH WHAYKIHH, OOOCHOBBIBATH COOCTBEHHBIC
paccyXIeHus;

BbIOMpaTh crnoco® pemeHuss y4yeOHOM 3amauu  (CpaBHUBATh HECKOJIBKO
BApUAHTOB  pEIICHWs, BBIOMpAaTh Haumbonee TMONXOASAIMMUNA C  YU4ETOM
CaMOCTOSITETTLHO BBIICICHHBIX KPUTEPHUEB).

Bba3oBble ucciieqoBaTebcKue AeiicTBHSA:

UCTIOJIh30BaTh BOTPOCHl KAaK HCCIIENOBATCIIbCKUA HHCTPYMEHT IO3HAHUS,
GopMynupoBaTh  BOMPOCH,  (UKCHUPYIOIIME  MPOTUBOpEYHE,  Mpodiemy,
CaMOCTOSITEJIbHO YCTAaHABIMBATh HMCKOMOE M JaHHOE, (OPMUPOBATH THUIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

IPOBOAUTH IO CaMOCTOSATEIBHO COCTABIEHHOMY IUIAHY OSKCIEPUMEHT,
UCCJIEIOBAaHHWE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEN MaTeMaTH4ecKoro oOBeKTa,
3aBUCUMOCTEN 00BEKTOB MEXY COOOM;

CaMOCTOSITEILHO (OPMYJIIMPOBATH OOOOIIEHUS W BBIBOJBI IO pe3yibTaTaM
NPOBENEHHOTO  HAOJIONIEHUS,  HWCCJEJIOBAaHUS, OKCIIEPUMEHTA,  OLICHUBATH
JI0OCTOBEPHOCTD MOTYUYEHHBIX PE3YJIHTATOB, BHIBOJAOB M 00O00IIECHUH;

IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpoliecca, a TakKe BBIJIBUTATH
IPEIONI0KEHHUS O €0 Pa3BUTHHU B HOBBIX YCIIOBHSIX.

Pabora ¢ undgopmanmeii:

BBISIBJIATh HEIOCTATOYHOCTh W M30BITOYHOCTh HMH(OpPMAIMM, JaHHBIX,
HEOOXOAMMBIX JIJIsl pEeLICHUs 3a/1a4U;

BBIOMpATh, AHAIU3UPOBATh, CUCTEMATU3UPOBATh M HHTEPIPETHUPOBATH
MH(GOPMAIUIO PA3IUYHBIX BUAOB U (OPM IPEICTaBICHHUS,

BeIOMpaTh (GopMmy TmpeAcTaBieHHWS HWHGOPMAIMK ¥ WLIIOCTPUPOBATH
pelaeMble 3a/1a4d CXeMaMU, TuarpaMMaMu, HHOM rpadukoi U MX KOMOMHALIUAMU;

OLIEHMBATh HAAEKHOCTh MH(OPMALMU MO KPUTEPUSM, MPEATIOKEHHBIM WIH
c(hOopMyITUPOBAHHBIM CAMOCTOSTEIBHO.

KOMMyHI/IKaTI/IBHLIe YHHUBEPCAJIBbHBIC yqeﬁﬂble I[eﬁCTBHH:



BOCHPUHHUMATh U (DOPMYIUPOBATH CYKJICHHUS B COOTBETCTBUU C YCIOBHUSIMU U
eI IMU OOLIEHUSs, SICHO, TOYHO, IPAaMOTHO BBIpa)KaTh CBOIO TOUYKY 3pEHHUS B
YCTHBIX W MHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOAY pEUIeHHUs 3aJaud,
KOMMEHTHUPOBATh NOJYYEHHBIN PE3yNIbTAT;

B XOJ€ OOCYXXIEHHUs 3a/laBaTh BOIPOCHI MO CYIIECTBY OOCYX/1a€MOW TEMBI,
npoOieMbl, pelaeMol 3aJaud, BBICKA3bIBATh WJEH, HALEJICHHbIE HA IOUCK
pELICHMs], COIMOCTABIATh CBOM CYXACHHUS C CYXICHUSMU JPYIHMX YYaCTHHKOB
auanora, oOHapy>KMBaTh pa3liduvMe U CXOACTBO MO3MUIMH, B KOPPEKTHOH (opme
(GopMynHpoOBaTh pa3HOTIACHUS, CBOM BO3PAKEHUS;

NPEJICTABIATh PE3yIbTaThl PEIICHUs 3aJlayM, SKCIIEPUMEHTA, UCCIEA0BAHMS,
OPOEKTa, CaMOCTOSATEIbHO BbIOMpPATh (hOpMaT BBICTYIJICHUS C YYETOM 3ajad
Npe3eHTAIMU 1 0COOCHHOCTEN ayIUTOPHH;

NOHMMAaTh M HCIOJb30BATh MPEUMYILECTBA KOMAHIHON M MHAMBHUAYATbHOU
paboThl MpHU pelIeHWH Y4YeOHBIX MaTeMaTHYEeCKUX 3a/Jad, NPUHUMATH LEJb
COBMECTHOW JAESTENBHOCTH, TUIAHUPOBATh OPTraHMU3AIMI0 COBMECTHON paboThI,
pacnpenensiTh BUIbl paboOT, JAOroBapuUBaThCs, OOCYKIATh MPOIECC M PEe3ybTaT
paboThl, 000011aTh MHEHUST HECKOJIBKUX JIFOJIEH;

y4acTBOBaTh B I'PYMIOBBIX (popMax paboTsl (00CYXIeHHs, 0OMEH MHEHU,
«MO3TrOBbIE€ IUTYPMBD» U UHBIE); BBIIOJIHATH CBOIO YacTh pabOTBl WU
KOOPJAMHUPOBATh CBOM JAEMCTBUSA C JPYIMMM YJ€HAMH KOMAaH/bI, OLICHUBATb
Ka4ecTBO pe3ysibTaTa M KadyecTBO CBOEro BKJIaJa B OOLIMH pe3yiabTaT IIo
KpPUTEPHUSIM, CPOPMYIUPOBAHHBIM YYaCTHUKAMU B3aUMOJECHCTBUYSL.

PerynsiTuBHbIe YHHBepcaibHbIe YUeOHbIe JAeiicTBUS
Camoopranusanus:

BBISIBJISITH MPOOJIEMBI JUIsl PEIICHHS] B JKU3HEHHBIX W YYEOHBIX CUTYaIIUSX,
OpPUEHTUPOBATHCS B PA3IMYHBIX MOAX0AaX MPUHATHS PEHICHUN (MHANBUIYaIbHOE,
IPYIIOBOE);

CaMOCTOSITEJIbHO COCTaBJISITh IJIaH, AJITOPUTM pEIICHHs 3afayu (Wi €ro
94acTh), BBIOHMpaATh CIOCOO pEHICHUS ¢ YYETOM HMCIOIIUXCS PECypcoB U
COOCTBEHHBIX BO3MOXXHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH BaAPUAHTHI
pENIeHH ¢ y4€TOM HOBOM MH(POPMAIIHH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

BJIAJETh COCO0aMH CaMOIPOBEPKH, CAMOKOHTPOJISL Ipoliecca U pe3yibTaTa
pEIICHHS] MaTeMaTHIeCKOM 3a/1aui, CAMOMOTHBAITNH U pedIIeKCHH;

NpeABUAETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MPU PELICHUH 3aJ]layuH,
BHOCUTh KOPPEKTHBHI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSTEILCTB,
HaWJICHHBIX OMUOOK, BHISIBJICHHBIX TPYIHOCTEH;



OLICHMBAaTh COOTBETCTBHUE pe3yJbTaTa ACSATEIBHOCTU MOCTABICHHOW LIEIU U
YCIIOBUSAM, OOBACHITh MPUUMUHBI JOCTHKEHHS WU HEJOCTHIKEHUS LEIH, HAXOIUTh
OLIMOKY, 1aBaTh OLEHKY NPUOOPETEHHOMY OIBITY;

BbIp@)KaTh 3MOLMU IMPU HM3YYEHUHU MATEMAaTHUYECKHUX OOBEKTOB M (DaKTOB,
JaBaTh HYMOLIMOHAJIBHYIO OLICHKY pELICHUs 3a/1a4u.

NPEAMETHBIE PE3YJIbTATBI

K xoniy oOyuenus B 7 kjacce 00y4aromuiics MoayyuT CAeayronue npeaMeTHbIe
PE3YyIABTATHI:

Pacno3naBaTh W3ydeHHBIE TEOMETpUUECKHUE (UTYPBI, OMNPEACeHsITh HX
B3aMMHOE PACIOJIOKEHUEe, H300pa)»kaTb TI'€OMETPUYECKHUE (DUTYPBI, BBINOIHATH
YEepTeX U IO YCJIOBUIO 3adaud. M3MepsTh JMHEHHBIE W YIJIOBBIE BEIUYHUHBL.
PemaTte 3a7aun Ha BBIUMCIICHUE NJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenath NPUKHUAKY U OLICHKY JIMHEHWHBIX W YIJIOBBIX BEJIWYUH MPEIMETOB B
peaspbHOM JKM3HU, Pa3MEepOB MPHUPOJHBIX OO0OBEKTOB. PaznuyaTh pasMepbl 3THUX
0OBEKTOB TIO TIOPSJIKY BEJTUYHHBI.

CTpouth 4epTEeXKHU K TCOMETPUUECKUM 3a/1a4uaM.

[lonp30BaThCs NTPU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BATh
NPU3HAKUA U CBOMCTBA PAaBHOOEAPEHHBIX TPEYTOJIbHUKOB MPU PEIICHUH 3a/1a4.

[IpoBOANTE JOTUYECKUE PACCYKICHHS C HCIOIb30BAHUEM IE€OMETPUUYECKHUX
TEOPEM.

[lonp30BaThCsl MpU3HAKAMH PABEHCTBA MPSMOYTOJBHBIX TPEYrOJIbHUKOB,
CBOMCTBOM  MEAHMaHbl, MPOBEAEHHOW K THUIOTEHY3€  MPAMOYTOJIbHOTO
TPEYroJibHUKA, B PEIICHUU T€OMETPUUECKUX 3a]1ay.

Onpenenste NapaieIbHOCTh MPSMBIX C IIOMOIIBIO YTIIOB, KOTOPEIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTh MapajielbHOCTh NPSIMBIX C MOMOILIBIO PaBEHCTBA
PACCTOSHUM OT TOYEK OJHOM MPSIMOU 10 TOUEK APYTrOM MPSIMOM.

Pemrate 3amaum Ha KiIeTyaTol Oymare.

[IpoBOIUTH BBIYMCICHUS M HAXOIUTh YHCIOBbIE U OYKBEHHBIC 3HAUCHMUS
YIJIOB B TEOMETPUUYECKUMX 3aJadyax C HCIOJb30BAaHUEM CYMMBI  YIJIOB
TPEYTOJbHUKOB ¥ MHOTOYTOJIBHHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IMPHU
MEPECEYEHNN [JBYX IapajUIeIbHBIX NPSAMBIX CeKyleh. Pemare mnpakTtuueckue
3a7]a4M Ha HAXOXKJCHUE YTJIOB.

Brnanerr monsitueM reomerpuueckoro mecta touek (I'MT). Omnpenensite
OUMCCEKTPHCY yIJla U CepeAUHHBIN MEPIICHIUKYISP K OTPE3KY KaK FT€OMETPUUYECKUE
MecTta Touek. [lonb3oBaThesl moHsTHEM reoMeTpuyeckoro Mecta Touek (I'MT) npu
JI0OKA3aTEJIbCTBE TEOMETPUUECKUX YTBEPKICHUN U MPH PEIICHUHN 3a]1a4.



@opMynUpPOBaTh ONPEACICHUS OKPYKHOCTU U Kpyra, XOpAbl U IUaMeTpa
OKPYKHOCTH, YBEPEHHO BJIAZCTh UX CBOMCTBAMU. Y METh JOKA3bIBATH U IIPUMEHSTH
JTU CBOMCTBA IIPU PELIECHUU 3a1a4.

Binagers NmoHATHEM ONMCAaHHOM OKOJIO TPEYrOJbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ HeHTp. Jloka3bIBaTh U UCHOJIB30BaTh (PAKThl O TOM, YTO OMCCEKTPHUCHI
YIJIOB TPEYTOJIbHUKA IIEPECEKAIOTCS B OJHOM TOYKE, U O TOM, UYTO CEPEAUHHBIC
MEPIIEHAUKYJIIAPBI K CTOPOHAM TPEYIrOJIbHUKA IIEPECEKAIOTCS B OJHOU TOUKE.

BianeTs noHsATHEM KacaTelbHOM K OKPY’KHOCTH, IOJIB30BATHCA TEOPEMOM O
NIEPIICHAUKYIIIPHOCTH KacaTeJIbHOM U paauyca, IPOBEAEHHOIO K TOYKE KaCaHUS.
JIloKa3pIBaTh paBEHCTBO OTPE3KOB KACATENIbHBIX K OKPY’KHOCTH, MPOBEAEHHBIX U3
OJTHOM TOYKH, ¥ IIPUMEHSTH 3TO B PELICHUN N'€OMETPUYECKUX 3a1a4.

JloxkasplBaTh M NPUMEHATh MPOCTEHIIME TE€OMETPUYECKUE HEPaBEHCTBA,
IIOHUMAaTh UX MPAKTUYECKUNA CMBICIL.

[IpoBOIUTE OCHOBHBIE FT€OMETPUYECKUE TTOCTPOECHUS C IMOMOILIBIO LIUPKYJISA U
JINHEWKMU.

K koHmy oOydeHus B 8 kJacce OOydYarONIUiCA TOJYYUT CIEIYIONINE
peAMETHBIE PE3YJIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJIBI YETHIPEXYTOJIBHUKOB, HUX DJIEMEHTHI,
MOJIb30BAThCSl MX CBOMCTBAMHU MPH PEUICHUU T€OMETPUUECKHX 3anad. Paznuyarh
NpU3HAKU U CBOMCTBA MapayiesorpaMmma, pomoa v mpsiMOyrojibHUKa, I0Ka3bIBaTh
UX U YBEPEHHO MPUMEHSTD MPHU PEIICHUU T€OMETPUUYECKUX 3a]1aY.

Hcnonb3oBaTh CBOWCTBA TOUKHU MEpECEYeHUs] MeIMaH TPEYrojibHUKa (IIeHTpa
Macc) B pEUICHUH 3a/1ad.

BrnageTs moHsiTHEeM cpenHEN JIMHUW TPEYrOJIbHUKA W TPANeluu, IPUMEHSIThH
UX CBOMCTBa MpU PEIICHUU TEeOMETpHUECKHX 3anad. Mcmonb3oBaTh Teopemy
darneca 1 TeopeMy O MPOMOPIUOHATBHBIX OTPE3KaX, MPUMEHSITh UX JJI PEIICHUS
NPAKTUYECKUX 3a7a4.

Pacrio3naBaTh IEHTpaTbHO-CUMMETPUYHBIC (QUTYPHl W HCIONB30BATH HX
CBOWCTBA MPH PEIICHUHU 3a/1a4.

Brnanerp moHATHAMH TOAOOMS TPEYroJbHUKOB, KoddduiueHnTta momolwus,
COOTBETCTBEHHBIX JIEMEHTOB MOJI00HBIX TPEYTOJbHUKOB. MIMEeTh nipenicTaBienue o
npeo0pa3oBaHuU MOA00MS U 0 MOMO0OHBIX (urypax. [lomp3oBaThesi MpU3HAKAMHU
Mo00usT TPEYTrOJIbHUKOB TIPU PEIICHWH TeOMETpHUYecKnX 3anad. JlokaspiBaTh |
MIPUMEHSITh OTHOIIEHUSI TPOMOPIUOHATIBHOCTU B MPSIMOYTOJIbHBIX TPEYTOJbHUKAX.
[TpumensaTh NOAO0OKE B MPAKTUYECKUX 3aa4ax.

BeiBoguTh W WCMONB30BaTh MpocTeWmue (GOpMYyNbl IS TUIOIIAJH
TpEyroJbHUKA, NapajiesiorpaMma, pomoa U Tpaneuud. Beraucisate (pa3iuyHbIMU
cnocobamMu) IJIOIIAAb TPEYroOJbHUKA M IUIOHIAAM MHOTOYTOJBHBIX (UTYp
(monb3ysich, TA€ HEOOXOAMMO, KaldbKyISTOPOM). 3HATh OTHOILICHHE IUIOMAJeH



NOoJO0OHBIX (PUTyp M MPUMEHATH MPU peuieHUuW 3aaad. [IpuMeHsATh MoJgyyYeHHbIE
YMEHUS B IPAKTUYECCKUX 3a1a4ax.

[lonb3oBaTecst Teopemoit [ludaropa ansg pemieHUss TE€OMETPUUYECKUX H
IpakTH4eCcKuX 3anad. CTpPOUTh MATEMAaTUYECKYI0 MOJEIb B MPAKTHYECKHAX
3a71a4yax, CaMOCTOATENIBHO JeIaTh YepTEK U HAXOAUTh COOTBETCTBYIOIIME UIMHBI.

Binagers noHATHEM BIMCAaHHOIO M LEHTPAJbHOIO yIja, yria MexXay
KacaTeJIbHOM U XOpJOM, ONKMCAHHOW U BIMCAHHON OKPYXXHOCTHU TPEYIOJIbHHUKA U
YEeThIPEXYTOJIbHUKA, IPUMEHATh UX CBOMCTBA IIPU PELICHUU 3a/1a4.

[IprMeHATh NOy4YEHHBIE 3HAHMUS Ha INPAKTUKE — CTPOUTH MAaTeMaTUUYECKHE
MOJEIH JUIS 3a7a4 PEalbHOU KU3HU U NIPOBOJAUTH COOTBETCTBYIOIIME BHIYUCICHUSA
C NpPUMEHEHUEM TMOAO00US U TPUTOHOMETpUM (MOJB3YSICh, IA€ HEOOXOIUMO,
KaJIbKYJISITOPOM).

K xonity 00yueHus B 9 kiaacce oOyyaromuiicst HOTYyYUT CIEAYIOLIUE TPEIMETHBIC
PE3YABTATHI:

3HaTh TPUTOHOMETpUUYECKHE (DYHKIIMU OCTPBIX YIJIOB, YMETh HaXOJUTh C MX
MOMOIIBIO PA3JIMYHBIE AJIEMEHTHl TPSMOYTOJBHOTO TPEYroJIbHUKA («pelieHue
IPSMOYTOJIBHBIX TPEYTOJBHUKOBY). HaxoMuTh (C MOMOIIBIO KaJIBbKYJISTOPA) JTHHBI
Y YIJIBI U1 HETaOJIMYHBIX 3HAUCHH.

[Tonb3oBaThcst popmMyliaMu MPUBENEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM [IJII HAXOXIEHUS COOTHOLICHUN MEXAy TPUTOHOMETPUUYECKUMU
BEJIMYMHAMH.

Jloka3pIBaTh TEOPEMY CHHYCOB M TEOPEMY KOCHUHYCOB, NMPUMEHSITh UX IJIA
HAXOXKJICHHS PA3JIUYHBIX JIEMEHTOB TPEYTOJbHUKA («PEUIEHUE TPEYTOJIbHUKOBY),
OpU PENIEHUU TeOMETpUYEeCKUX 3afad. lIpuMeHATh NOJIyYEeHHBIE 3HAHUSA NpH
pEUIEHNU MPAKTUYECKUX 3a/1a4.

[IpuMeHATh TPUTOHOMETPHUIO B 3a/1a4ax HA HAXOXKIAEHUE IUIOaA, BEIBOJUTD
U BIIQJIETh TPUTOHOMETPUUECKHUMH (opMylaMu g TUIOMAAM TPEYrojbHUKA,
napajienorpaMma, pomM0a, Tparnemus, BEIBOJUTh U MPUMEHATHh Ghopmyity ['epoHa u
dbopMyITy IJIS TIOIIAIN BBITYKJIOTO YETHIPEXYTOIbHUKA.

Nmerp mnpencraBieHWe O TOMOTETHMM, HPUMEHSITh B IPAKTUYECKHUX
CUTYyalUsX.

Ucnonb3oBaTtk TeopeMsl UeBbl 1 MeHenast npu pelieHnu 3aau.

Hcnonp3oBaTh TEOpPEMBI O BIHCAHHBIX Yriax, yriax MEXIy XOopAamMu
(CexyluMu) 1 yriie M1y KacaTeJbHOU U XOpAOU NpH pelIeHUH T€OMETPUUYECKUX
3aga4. Jloka3pIBaTh M NPUMEHSTH TEOPEMBI O IMPOU3BEIECHUU OTPE3KOB XOpI, O
MMPOU3BEICHUN OTPE3KOB CEKYIIINX, O KBAJIPaTe KacaTeIbHOM.

Brnanerp moHsiTHEM KOOpPAMHAT Ha IUIOCKOCTH, paboTaTh C YpaBHEHUEM
NpsIMOM  Ha TIUIOCKOCTU. BraneTh NOHATUAMHM YrIoBOro Ko3dduuuenta u
CBOOOJIHOTO 4YJIEHA, MOHUMATh UX T€OMETPUYECKUN CMBICI U CBSI3b YIJIOBOTO



ko3 (dulreHTa ¢ BO3pacTaHWEM U YOBIBAaHHMEM JIMHEWHOW (YHKUUH. YMETb
pemare METOJOM KOOPAMHAT 3aJadd, CBSI3aHHBIE C MAPAJUIEIBHOCTBIO U
MIEPIEHANKYJIIPHOCTBIO TPSAMBIX, IEPECEUCHUEM IPSAMBIX, HAXOXKICHUEM TOUYEK
[IEPECEUCHHUSI.

BeIBOIUT M BIAAETh YpPAaBHEHHUEM OKPYKHOCTH. lMcCmonp30BaTh METON
KOOpAMHAT I HAxXOXKICHUs IIEPECEYECHUM OKPYKHOCTEHM W HpsMbIX. Bragers
(GopMynamMu paccTOSHUSA OT TOYKH [0 MPsMOH, IUIOMIaAM MapajuieorpamMmma B
KOOpJIMHATaX, UMETh MOHATHE 00 OpHEeHTHpOBaHHOM Mmiuomanau. [lonb3zoBaThcs
METOJAOM KOOpJAWHAT HA IUIOCKOCTH, NPHUMEHATH €ro NpU  PELICHHUU
FEOMETPUYECKUX W TMPAKTHYECKUX 3aaad. [IpuMeHsATh MeTon KOOpAMHAT B
IPaKTUKO-OPUEHTUPOBAHHBIX TEOMETPUUECKUX 3a/1a4ax.

Brnanerp moHsTMEM BEKTOpa. YMETh CKJIAAbIBaTh W BBIYMTATh BEKTOPBHI,
YMHOaTh Ha YWCJIO, BIAJAETh NpPAaBWJIAMH TPEYrOJIbHUKA M NapajuieorpaMma.
Branerp nmpakTUYECKMMHU WHTEPIIPETALUAMU BEKTOPOB. YBEPEHHO MOJIb30BATHCS
KOOpJIMHATaMU BEKTOpa. Biianerp CIOKEHHMEM U BBIYUTAHHEM BEKTOPOB,
YMHOKEHUEM BEKTOPA Ha YUCJIO B KOOPAUHATAX.

Nmets npencraBnenue o 6a3uce (Ha MmIOCKOCTH). PackiagpiBaTh BEKTOPHI 1O
O0asucy. PackmanpiBaTh BEKTOpPhl CHJI C TOMOIIbIO TPOCHUPOBAHUS U
TPUTOHOMETPUUECKUX COOTHOLICHUW. [IpUMEHATH IIOJy4YeHHbIE 3HAHUSA B
npocTeHnX GU3NIECKUX 3aauax.

Bianets NOHATHEM CKAISIPHOTO IPOU3BEICHUS BEKTOPOB, IIOHUMATh €r0
FEOMETPUYECKAN CMBICII U YBEPEHHO IIOJb30BaTbCi €r0 BBIPAXKECHUEM B
JIEKapTOBBIX KOOPAMHATAX. 3HATHh AUCTPUOYTHBHOCTHh CKAJISAPHOTO MPOU3BEICHUS
U €ro CBfA3b C NpoenupoBaHueM. [IpuMeHsTh CKaIsipHOE NPOU3BEACHUE BEKTOPOB
JUIS. HaXOXKJIEHUs JJIMH W YrjaoB. Pemiate reomerpryeckre 3aayd C IOMOILBIO
CKQJISIPHOTO IIPOU3BEeICHUS. VICIonp30BaTh CKaIsipHOE IMPOU3BEIACHUE BEKTOPOB B
anreOpanyecKux U (PU3HUECKUX 3a/1auax.

Branerp NMOHATHAMH IIPaBUIBHOIO MHOTOYTOJIBHUKA, JUIMHBI OKPY’KHOCTH,
JUIMHBI JyTU OKPY>KHOCTH U PaAMaHHOM MEPBI yIila, BBIYUCIATH IUIOAAb Kpyra u
ero vacreil. [lonumare cmbicn uucina w. 1IpuMeHSATH MOJy4YEHHBIE YMEHUS IPU
pEIIeHNH TPAaKTUYECKUX 3a4ady. 3HAaTh HCTOPUUYECKHUE CBEICHHS 00 H3MEpEeHUU
JUTMHBI OKPYKHOCTH U IIJIOIIAH KPYTa.

Nmerp mnpencraBiaeHue O MpeoOpa3oBaHUM IUIOCKOCTH, O JBUKEHUSX.
Haxonuth ocu, IEHTppl CUMMETPUH (GUTYp, LEHTPHl MOBOPOTa, HAXOAUTH
KOMIIO3UIIMHA MPOCTEUIINX MpeoOpa3zoBaHuil. [IpUMEHATs ABUMKEHUS TIOCKOCTH
IIPU PEILIEHUU T€OMETPUUECKUX 3a1a4.

IIpuMeHATh NONyYEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTH MAaTEMATHYECKHE
MOJENM JUIS 3a7a4 PEAIbHOW KU3HU U MPOBOAUTH COOTBETCTBYIOINE BHIYMCIICHUS



C NPUMEHEHHEM NOJ00MS M TPUTOHOMETPUYECKUX (PYHKIUN (MOJB3YSACh, TAE
HEO00XO0UMO, KAJIbKYJISITOPOM).



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

Ne

~

HaumenoBanue
pa3iesioB U TeM
NMPOrpamMmmbl

KoaunuecTBO 4acoB

KoHTpoJbHBI

Bcero
e padoThI

IIpakTU4ecku
e paboThI

DJIeKTPOHHbIE
(uudpossbie)
o0pa3zoBaTe/ibHbIE

pecypcsl

Hauana reomerpun.
[Ipocreitmme
reoMeTpHyYecKre
¢burypsl U UX CBOICTBA.
N3mepenne
Tr€OMETPUYECKUX
BEJIMYHH

28 1

TpeyronbHUKH

19 1

[TapannenbHOCTD.
Cymma yrioB
MHOTOYT'OJIbHUKA

15 1

[IpsimoyroabHbIE
TPEYrOJIbHUKU

FGOMeTpH‘-ICCKI/IC
HCPABCHCTBA

OKpyXHOCTb.
I'eomerpuueckue mecra
touek. [locTpoenus ¢
IIOMOILBIO UUPKYJIIA U

18 1




JIMHENKHA

IToBTOpEHNME,
000011IeHNE,
cUCTeMAaTH3aLus
3HaHUHI

10

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102




8 KUIIACC

Ne KosnuyectBo yacos
DJIeKTPOHHbIE
n| HaumeHoBaHue pa3ne/ioB (uudposbie)
KoHuTpoJuabsH IIpakTHyeck
/ | ¥ TeM mporpamMmmsl Bcero o0pa3oBaTe/ibHbIE
ble padoThl He padoThl
n pecypcsl
YeTbIpEXyroJbHUKH 22 1
[Tomobue 16
[Tnomanp 16 1
4 Teopema ITudaropa u 18 1
Hayajia TPUTOHOMETPUHU
VYrusl n
YETBIPEXYTOJIbHUKH, 20 1
CBSI3aHHBIE C OKPYKHOCTBIO
[ToBTOpEeHuE, 0600IICHNE, 10 1
cUCTeMaTH3allus 3HaHUH
OBILEE KOJIMYECTBO 102 6 0
YACOB I10 ITPOT'PAMME




9 KUIIACC

Ne Kosau4yecTBo 4acoB
DJIeKTPOHHbIE
HaumeHoBanue
(uudposbie)
| pa3aejioB u TeM Koutpoasubl | IlpakTuyecku
Bcero o0pa3oBaTejibHbIE
/ | mporpammpl € padoThI € padoThI
. pecypchl
1 Pemenue 29 1
TPEYrOJLHUKOB
9 [Tonobue 12 1
TPEYroOJLHUKOB
3 MeTo1 KoOpAuHAT 10
Bexropsl 20 1
5 JInuHa OKpYXKHOCTH U 16 1
TIJIOIIA b Kpyra
6 JIBYOKEHUS TUIOCKOCTH 10
[ToBTOpEHME,
7 000011IeHHE, 12 1
CUCTEMaTH3AITUS
3HAHUU
OBILEE KOJIMYECTBO
YACOB IIO 102 6 0
I[TPOI'PAMME




IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne

~

Tema ypoka

KoaunuecTBO 4acoB

Bcer
0

KoHuTtpois
HbIE
padoThI

IIpakTHyec
KHe padoThl

Jara
H3yYeH
us

DJIeKTPOHHbIE
nugposbie
o0pa3oBaTeibH
ble pecypchl

Hctopusi BOSHUKHOBEHUS
Y pa3BUTHS TEOMETPUU

HauanrpHbie TOHATUS
reomeTpuu. Touxka,
npsmMasi, 0Tpe30K, JIyd

HauvansHble moHATHA
reometrpun. Touka,
npsiMasi, OTPE30K, JIyd

ITousarue 06 akcuome,
TeopeMe, J0Ka3aTeIbCTRE,
OTIpe/ICIICHUH, CBOMCTRE,
MpU3HAKE

BsaumHoe pacnosoxeHue
TOYEK Ha MPSMOM.
W3mepenue niamHbl
OTpPE3Ka, PACCTOSIHUE
MEXy TOUKaMH

B3auMHoe pacnionoxenue
TOYEK Ha IIPSAMON.




N3smepenne miimHbI
OTpe3Ka, pacCTOSTHUE
MEXTy TOUKaMH

B3anmHoe pacrnionoxeHue
TOYEK Ha IIPSMOM.
N3mepenne miimHbI
OTpE3Ka, PACCTOSIHUE
MEXTy TOUYKaMH

[TomynnockoCTh U yrour.
Bungs! yrnos. 3mepenne
BCJIMYHWH YI'JIOB

[TomynnockoCTh U yroui.
Bungs! yrnos. 3mepenne
BEJIMYHH YTJIOB

10

[TonymnockocTh U yroJi.
Bunst yrinos. U3mepenue
BEJIMYMH YTJIOB

11

BepTukanbHble U CMEKHBIE
yrasl. [lapannensuele u
MIePIEeHIUKYIIAPHBIC
MpsiIMbIE

12

BepTI/IKaJ'ILHHe 1 CMCXXHBIC
YIJIBI. HapaJ'IJ'IeJ'IBHbIe u
NEPpNCHAUKYJIAPHBIC
IIpsAMBIC

13

BeprukanbHble 1 CMEXHBbIE
yriusl. [lapamiensHbie u
NEepIEeHANKYIISIPHbIE
psIMbIe




14

BepTukaibHbie U CMEXKHbBIE
yrubl. [lapannensHble n
MepHEHIUKYIISIPHbIC
MpsIMbIE

15

BepTI/IKaJII)HI)IC 1 CMCIKHBIC
yrubl. [lapaisienbHbie u
NEPIEHINKYIAPHBIE
IIpSIMBIE

16

buccekrpuca yrna

17

buccekrpuca yrna

18

buccekrpuca yrna

19

Jlomanas. Buasl ToMaHBIX.
Jnvuaa nomaHo#

20

Jlomanas. Buapl noMaHbIX.
Jnvunaa nomaHo#

21

MHOroyroJbHUKH.
[Tepumetp
MHOTOYT'OJIbHUKA.
[ToHsiTHE O BBIMYKIBIX U
HEBBIYKJIBIX
MHOTOYT'OJIbHUKAX

22

MHOroyroJbHHUKH.
IIepumeTp
MHOTOYI'OJIbHUKA.
[ToHATHE O BBIMYKIIBIX U
HEBBIITYKJIbIX
MHOT'OYTOJIbHUKaX

23

MHOroyrojasHUKH.




IIepumerp

MHOT'OYT OJIbHHKA.
[ToHATHE O BBIMYKIIBIX U
HEBBIITYKJIbIX
MHOT'OYTOJIbHUKaX

24

MHOroyroJasHUKH.
[Iepumerp
MHOT'OYTOJIbHHKA.
[ToHATHE O BBIMYKIIBIX U
HEBBIITYKJIBIX
MHOT'OYTOJIbHUKaX

25

MHOrOyroJapHUKH.
[Tepumerp
MHOTOYT'OJIbHUKA.
[TonsiTHE O BBITYKIBIX U
HEBBIITYKJIBIX
MHOTOYT'OJIBHUKAX

26

WNuctpymeHTsl i
U3MEPEHUI U IOCTPOCHU I

27

WNuctpymeHTsl i
U3MEpPEHUI U IOCTPOCHU M

28

KounTponsnas pabora o
teme "Hagana reomeTtpun.
[Ipocreitmme
reoMeTpuueckue (pUrypbl
U UX cBoicTBa. M3mMepeHnue
reomeTpudeckux ¢puryp"

29

Menuana, buccekTpuca u
BBICOTA TPEYroJIbHUKA




30

Menuana, buccekTpuca u
BbICOTA TPCYIrOJIbHUKA

31

PaBeHCTBO TpEeyroJbHUKOB

32

IIepBblit 1 BTOpOU
IIPU3HAKU PaBEHCTBA
TPEYrOJIbHUKOB

33

IIepBblit 1 BTOpOU
IIPU3HAKU PaBEHCTBA
TPEYrOJIbHUKOB

34

[IepBb1it 1 BTOpOH
MIPU3HAKU PaBEHCTBA
TPEYrOJIbHUKOB

35

[IepBblit 1 BTOpOU
IIPU3HAKN PABEHCTBA
TPEYrOJIbHUKOB

36

[TepBrIit 1 BTOpOit
MPU3HAKU PaBEHCTBA
TPEYroJbHUKOB

37

PaBHOOepeHHBIC
TPEYTrOJIbHUKH U UX
CBOIiCTBa

38

PaBHOOeIpeHHBIC
TPEYrOJbHUKU U UX
CBOMCTBA

39

PaBHOGenpeHHbBIC
TPEYTrOJIbHUKHU U UX
CBOMCTBA

40

IIpusnax




paBHOOEIPEHHOTO
TpeyroJibHUuKa

41

[Ipu3nax
paBHOOEIPEHHOTO
TpeyroJjbHUKA

42

Tpetuit npusHak
PaBEHCTBA TPEYTOJIBHUKOB

43

Tperuit npusHak
PaBEHCTBA TPEYTOJIBHUKOB

44

Tperwnit npru3Hak
PaBEHCTBA TPEYTOJIBHUKOB

45

@urypsl ¢ 0CeBOMI
cumMmertpuei. [Ipumepst
CUMMETPHUH B
OKPY’KAOILLIEM MUPE

46

DuUrypsl ¢ 0ceBoO
cummetpuei. [Ipumepsl
CUMMETpUU B
OKpPY’KaIoIlleM MUpe

47

KonTtposnrHas pabora no
teme "TpeyroapHuku"

48

HapaJ'IJ'ICJ'ILHOCTb IIPAMBIX

49

CBoiicTBa U IPU3HAKU
napauIeNbHbIX TPSIMBIX

50

CBoiicTBa U MPU3HAKU
napaieNIbHBIX MPSMBIX

51

CBoiiCcTBa U MPU3HAKU
napaIeNIbHBIX MPSMBIX




52

CBolicTBa U NPU3HAKU
napajuIeIbHBIX MPSMBIX

53

CBolicTBa U NPU3HAKU
MapajuIeIbHBIX MPSMBIX

54

CBolicTBa U NPU3HAKU
MapajuIeIbHBIX MPSMBIX

55

Cymma yrios
TPEYroJbHUKA

56

Cymma yrios
TPEYroJbHUKa

57

Bremnue yribt
TPEYroJIbHUKA

58

Bremnue yribl
TPEYrOJIbHUKA

59

CyMMa BHYTPEHHUX YIJIOB
MHOTOYTOJIbHUKA U CyMMa
BHEIIHUX YIJIOB
BBIITYKIIOTO
MHOTOYT'OJIbHHUKA

60

CymMa BHYTPEHHHX YTJIOB
MHOTOYT'OJIbHUKA U CyMMa
BHEIIIHUX YIJIOB
BBIMTYKIIOTO
MHOTOYT'OJIbHUKA

61

CyMMa BHYTPEHHUX YIJIOB
MHOTOYTOJIbHUKA U CyMMa
BHEIIHUX YTJIOB
BBIITYKJIOTO




MHOTI'OYI'OJIbHUKA

62

KonTtponsHas padora o
teme "[lapaienbHOCTb.
Cymma yrios
MHOTOYIOJIbHUKA"

63

[Ipu3naku paBeHCTBA
MIPSIMOYTOJIBHBIX
TPEYrOJIbHUKOB

64

[Ipu3Haku paBeHCTBA
MPSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB

65

[lepnenaukynsp n
HAaKJIOHHAsI

66

CBOHCTBO MeIMaHbI
MPSIMOYTOJIBHOTO
TpEyrojabHUKa,
MPOBEIEHHOM K
TUTIOTCHY3€

67

CBOMCTBO MeI1aHbI
MPSIMOYTOJIBHOTO
TpEyrojbHUKa,
MPOBEAEHHOMN K
TUTIOTEHY3€

68

[IpsiMOyroabHBIM
TPEYroabHUK ¢ yriom B 30
rpagycoB

69

IIpssMOyroabHbBIH
TPEYroabHUK € yriom B 30




rpasycoB

70

CoOTHOILIEHUS MEKTY
CTOpOHaMI/I nu yFJIaMI/I
TPEYroJbHUKA

71

CoOTHOIIIEHUS MEKTY
CTOPOHAMH U yTIIAMU
TPEYroJbHUKA

72

HepasenctBO
TPEYroJbHUKA.
HepaBeHnctBo o mmuHe
JIOMaHOM

73

HepaseHnctBo Mexty
MEPIEHINKYIAPOM U
HakJIoHHOU. PaccTosHue
OT TOYKH JI0 OPSIMOit

74

KonTtponpHas padota no
temaM "[IpsamMoyroJsibHbIE
TPEYroJIbHUKH",
"T'eomerpuueckue
HepaBeHcTBA"

75

OKpyXHOCTb, XOPJBI
JIaMeTPhI, UX CBOMCTBA

76

OKpYyXHOCTb, XOPbI U
JIaMeTPhI, UX CBOMCTBA

77

B3aumHoe pacnosoxenue
OKPY’KHOCTH U NIPSMOM.
KacarenbHas u cekymas K
OKPY>KHOCTH




78

B3anmHoe pacrnionoxenue
OKPYKHOCTH U MPAMOM.
KacarenbHas u cexymas k
OKPY>KHOCTHU

79

B3anmHoe pacrnionoxenue
OKPY>KHOCTH U MPAMOM.
KacarenbHas u cexymas k
OKPY>KHOCTHU

80

OKpyXHOCTH, BOUCAHHAs B
yroJ

81

OKpyXHOCTH, BOUCAHHAS B
yroJ

82

Ilonsarue o
reOMETPUYECKOM MECTe
Touek. [Tpumepsnl
reOMETPUYECKUX MECT
TOYEK Ha MJIOCKOCTU

83

[TonsiTue o
reOMETPHUYECKOM MECTe
Touek. [Ipumepsnl
reOMETPUYECKHUX MECT
TOYEK Ha MJIOCKOCTU

84

OnucaHHast OKPYXHOCTb
TPEYroJibHUKA, €€ LIEHTP

85

OnucanHast OKpYXHOCTb
TPEYrOJIbHUKA, €€ LIEHTP

86

MeTton TCOMECTPHUICCKUX
MCCT TOYCK IIPpHU pCHICHUN




rCOMCTPHUICCKUX 3ada4d

87

Meroz reoMeTpu4ecKux
MECT TOYEK IIPU PEIIEHUU
reOMETPUUECKUX 3a/1a4

88

Meron reoMeTpu4ecKux
MECT TOYEK IIPU PEIIEHUU
reOMETPUUECKUX 3a/1a4

89

Merona reoMeTpru4ecKux
MECT TOYEK IPU PelIeHUuN
reOMEeTPUUECKUX 3a/1a4

90

O6ocHOBaHUs
MIPOCTENIINX IOCTPOEHUH,
JTamnbl 33J1a41 Ha
MTOCTPOEHHUSI, PEIICHUE
3a/1a4 Ha IOCTPOEHUE
LHUPKYJIEM U JTMHEHUKOMN

91

OO6ocHoBaHUS
MPOCTEUIINX TOCTPOCHUH,
JTamnkbl 3a4a4d Ha
MMOCTPOCHUS, PEIICHUE
3a/1a4 Ha TIOCTPOEHHUE
LUPKYJIEM U JIMHEHKOIN

92

KonTtponsHas pabora no
TeMe "OKpY>KHOCTb.
I'eomerpuueckue Mecta
touek. [locTpoenus ¢
MTOMOIIBIO IUPKYJIS U
TuHenKn"

93

IToBTOpEeHue n




000061enne. Pemenue
3aj]1a4, WUTFOCTPUPYIOIIHX
CBA3HU Me)KIIy pa3JII/I'-IHI)IMI/I
TEMaMHU Kypca

94

[ToBTOpEHUE N
00o6meHue. Pemenne
3a/1a4, WUTIOCTPUPYIOIINX
CBSI3U MEXY Pa3TuIHBIMHU
TeMaMH Kypca

95

[ToBTOpEHUE N
0000menue. Pemenne
3a/1a4, WUTIOCTPUPYIOIINX
CBSI3U MEXy Pa3TuIHBIMHU
TeMaMH Kypca

96

[ToBTOpEeHUE 1
00o001m1enne. Pemenne
3a/1a4, WUTIOCTPUPYIOIITNX
CBSI3U MEXy Pa3IuIHBIMHU
TeMaMH Kypca

97

[ToBTOpEeHuE 1
00o00m1enne. Pemenne
3aJ1a4, WUTIOCTPUPYIOIINX
CBSI3M MEXKIY PA3IUYHBIMU
TeMaMu Kypca

98

IToBTOpEHUE U
o6o06menue. Pemenne
3a/1a4, WUTIOCTPUPYIOIINX
CBSI3U MEXY pa3IudHbIMHU
TeMaMH Kypca




IToBTOpEHuE N
00o0menue. Pemenne

99 | 3amay, WILTIOCTPUPYIOIIUX
CBSI3U MEX]y Pa3IMIHBIMU
TEMaMH Kypca

[ToBTOpEHUE N

10 0000menue. Pemenne
3a/1a4, WUTIOCTPUPYIOIINX
CBSI3U MEXY Pa3TuIHBIMHU

TeMaMH Kypca

10 | HroroBast KOHTPOJILHAS
1 pabota

[ToBTOpEHME N

10 00001menne. Pemenne
3a/1a4, WLTIOCTPUPYIOIINX
CBSI3U MEXy Pa3TuIHBIMHU

TeMaMH Kypca

OBIIEE KOJIMYECTBO
YACOB II10 ITPOTPAMME

102




8 KUIIACC

Ne KoimuecTBo yacos
DJIeKTPOHHbIE
n KoHuTtpois Aara nugposbie
/ Tema ypoka Bee HbIE Mpakrutec | usyuen o0pa3oBaTeibH
ro KHe padotrbl | HA

I padoThI ble pecypchl

[Tapamrenorpamm, ero 1

MIPU3HAKU U CBOICTBA

[Tapamrenorpamm, ero 1

MPU3HAKU U CBOICTBA

[Tapamrenorpamm, ero 1

MPU3HAKU U CBOMCTBA

[Tapannenorpamm, ero 1

MPU3HAKU U CBOMCTBA

[Tapannenorpamm, ero 1

IIPU3HAKU U CBOMCTBA

[IpsiMoyroabHUK, poMO,

KBaJpaT, UX MPU3HAKU U 1

CBONCTBA

[IpsiMOyroabHUK, poMO,

KBaJpaT, UX MPU3HAKU U 1

CBOMCTBA

[IpsiMOyroabHUK, pOoMO,

KBaJpaT, UX MPU3HAKHU U 1

CBOMCTBA

[IpsiMOyroJBHUK, pOMO, 1




KBaapar, X NpU3HaKu U

CBOMCTBA

10 | Cpennss TMHHUS TPEYroJbHUKA 1

11 | CpenHsist TuHUS TPEYroOJIbHUKA 1
Tpaneuus. PaBHobenpennas

12 | Tpamenus, e€ cBOWCTBA U 1
MIPU3HAKH
Tpanemus. PaBHoOeapeHHast

13 | Tpamenus, e€ cBOWCTBA U 1
MPHU3HAKH

14 | TlpssmoyronbHast Tpaneuus 1

15 | Cpennss nuHuUs Tpareuuu 1

16 | Teopema daneca 1

17 | Teopema daneca 1

18 Teopema o 1
IIPONOPILMOHAIBHBIX OTPE3KaX

19 Teopema o 1
IIPONOPIIMOHAIIBHBIX OTPE3KaAX

20 | IlenTp macc TpeyrojabHUKa 1

21 IleHTpasibHO-CUMMETPHUUHBIE 1
¢burypst

99 KonTtposnpHas pabota o Teme 1
"YeTbIpEXyroJbHUKN"

93 ITotobue TpeyroybHUKOB, 1
K03 GUIIUEHT Toa00us

24 ITotobue TpeyrobHUKOB, 1

K03 GUITUEHT TOa00us




[Tpu3naku momoous

25 TPEYroJIbHUKOB

26 [Tpuznaku momgoous
TPEYTrOJIbHUKOB

97 [Ipuznaku mompoous
TPEYTrOJIbHUKOB

28 [Ipuznaku nomodus
TPEYTrOJIbHUKOB

29 [Ipusnaku nomodus
TPEYTrOJIbEHUKOB

30 [Ipuznaku nomobus
TPEYTrOJIbEHUKOB

31 [Ipumenenue nogo6us npu
peLIeHNH TPAKTUYECKUX 3a/1a4

39 [Ipumenenne moaobust npu
peLIeHNH TPAKTUYECKUX 3a/1a4

33 [Ipumenenue nono6us npu
pelLIeHNH TPAKTUYECKUX 3a/1a4

34 [Ipumenenue nono6us npu
peLIeHNH TPAKTUYECKHX 3a/1a4

35 [Tpumenenue noo0us npu
peleHNH TPAKTUYECKUX 3a/1a4

36 [Tpumenenue noo0us npu
peleHNH TPAKTUYECKUX 3a/1a4
BBenenue nonarus

37 | mnpeoOpa3oBaHus nMoaooUs U
o1I00HBIX uUryp

38 | KontposbHas paboTa 1o reme




"TTomooue"

39

[TonsTue nuomanu. ColicTBa
IJIOIIAIEH TEOMETPUYECKUX

¢uryp

40

[TonsTre nnomaau. ColicTBa
IIJIOIIAIEH TEOMETPUYECKUX

(uryp

41

ITousarue mwiomanu. CBoiicTBa
IIJIOIIAIEH TEOMETPUYECKUX

¢uryp

42

[Ipocreiimue Gpopmynbl ams
TUIOLIA/IA TPEYTOJIbHUKA,
napajuiesorpamMmma, pomoa u
Tpaneuuu

43

[TpocTeitmme GpopMyb s
TUTOIIAIN TPEYTOJIbHUKA,
napajuiejiorpamMmma, pomoa u
Tparnenun

44

[IpocTeitmme GopmMybl s
IUIOLIAIA TPEYTOJIbHUKA,
napajuiesniorpamma, pom0a u
Tpaneuuu

45

[Ipocteiimme hopmysnbl s
IUTIOIIAIU TPEYTOJIbHUKA,
napasiesnorpaMma, pomoa u
Tpanenun

46

[Ipocteiimme hopmynbl s
TUTOIIAIM TPEYTOJIbHUKA,




napajuiesiorpamma, pomba u
Tpalnenuu

[IpocTeiimme hopmybl st
IUIOIIAIU TPEYrOJIbHHUKA,

47
napajuiesorpamma, pomoa u
Tpanenuu
[Ipocreiimme Gpopmynsl s
4g | TUTOIAIN TPEYTONbHUKA,
napajuiesorpamma, pomoa u
Tparnenuu
[Ipocreiimue Gpopmynsl s
4g | TUTOMAIN TPEYTOMbHUKA,
napajuiesorpamMmma, pomoa u
Tpaneuuu
[TpocTeitmme GpopMybl s
5o | TVIOLIAMH TPEYTONBHHUKA,
napajuiejiorpamMmma, pomoa u
Tpaneuuu
51 | IInomamu nomxoOHBIX GUTYP
52 | Ilnomaau nomxoO6HBIX GUTYp
53 | Inomaau mogo6HBIX puryp
54 KounTposbHas pabora no Teme
"[Tnomans"
55 | Teopema [Iudaropa
[IpumeHeHre TeopeMsl
56 | Iludaropa npu peumieHun
MPAKTHYECKUX 33734
57 | llpumeHeHHe TEOpEMbI




[Mudaropa npu pereHun
MPAKTUYECKUX 3a/1a4

58

[IpuMeHeHne TeopeMsl
[Mudaropa npu pemeHnn
MIPaKTUYECKUX 3aa4

59

[IpumeHeHne TeopeMsl
[Mudaropa npu pemeHun
MIPaKTUYECKUX 3a7a4

60

[IpumeHeHne TeopeMsl
[Mudaropa npu pemeHun
MPaKTUYECKUX 3aa4

61

[TponopumoHanbHbIE OTPE3KU
B IIPSAIMOYTOJILHOM
TPEYroJIbHUKE

62

[IponopumoHanbHbIe OTPE3KU
B MIPSIMOYTOJIbHOM
TPEYroJibHUKE

63

[IponopuroHanbHbIE OTPE3KU
B IIPSIMOYTOJIBHOM
TPEYroJIbHUKE

64

[IponopuroHanbHbIE OTPE3KU
B MIPSIMOYTOJIBHOM
TPEYroJbHUKE

65

[IponopuroHanbHbIE OTPE3KU
B IIPSIMOYT'OJIBHOM
TPEYrOJIbHUKE

66

HpOHOpHI/IOHaJ'IBHBIe OTPE3KU
B IPpAMOYT'OJIbHOM




TPEYroJbHUKE

67

CuHyc, KOCUHYC, TAHT€HC U
KOTAHT'€HC OCTPOTO yriia
PSIMOYTOJTBHOTO
TPEYroJIbHUKA

68

CuHyc, KOCUHYC, TAHT€HC U
KOTAHT€HC OCTPOTO yriia
MPSIMOYTOJTBHOTO
TPEYrOJIbHUKA

69

CuHyc, KOCHHYC, TAHTE€HC U
KOTaHTEHC OCTPOTO yIiia
MPSMOYTOJIBHOTO
TPEeYroJbHUKA

70

TpuroHomerpuyeckue
¢dbysakuu yrios B 30°%, 45° u
60°

71

TpuroHomerpuyeckue
¢dbysakuu yrios B 30°, 45° u
60°

72

KounTponbnas pabora no teme
"Teopema ITudaropa n Havana
TpUTrOHOMETPUH"

73

Briucanssle u ieHTpasbHbIE
YIJIBI

74

Briucannsle u ieHTpasbHbIE
YTJIBI

75

Briucannble U ieHTpasibHbIE
YTJIBI




Bnoucanusie u LHCHTPAJIbHBIC

76
YTJIBL

77 Yron mexay KacaTelIbHON U
XOpIIou

78 Yron mexay KacaTeJIbHON 1
XOpJIou

79 Yriel MeXIy XopAamMu 1
CEKYIIUMU

80 VYriel MeXIy XopAamMu 1
CEKYIINMU

81 Bnucannsie u onrcanHabie
YEeTBIPEXYTOJIbHUKHU

82 Bnucannsie u onrcanHabie
YETBIPEXYTOJBHUKH
CBolicTBa U IPU3HAKU

83 | BmHMCaHHOTO
YETBIPEXYTOJIBHUKA
CBolicTBa U IPU3HAKU

84 | BmHcaHHOTO
YEeThIPEXYTOJIbHUKA
CBoiicTBa U IPU3HAKU

85 | BmHcaHHOTO
YEThIPEXYTOJIbHUKA
CBoiicTBa U IPU3HAKU

86 | BmHCaHHOTO
YETBIPEXYTOJIbHUKA

87 B3auMHoe pacnionoxxenue

IBYX OKPY>KHOCTEN




88

B3anmHoe pacrnionoxenue
JBYX OKPYKHOCTEU

89

Kacanue okpyxHoCTEN

90

Kacanue okpyxHocTER

91

OOmme kacaTenbHbIE K ABYM
OKPYKHOCTSM

92

KonTpombHas pabora no teme
"Vl ¥ 4eTBIPEXYTOJIbHUKH,
CBSI3aHHbBIE C OKPYXHOCTHIO"

93

[ToBTOpEeHME M 000OIIEHNE.
Pemenne 3amau,
WJUTFOCTPUPYIOIINX CBS3H
Me>1<11y paSJ'II/I'-IHI)IMI/I TEMaAaMH

Kypca

94

[ToBTOpEeHME M 000OIIECHNE.
Pemenne 3amay,
WJUTFOCTPHUPYIOITUX CBSI3H
MEXy pPa3IMYHBIMU TEMaMU

Kypca

95

[ToBTOpEeHME M 000OIIECHNE.
Pemenue 3amau,
WJUTIOCTPUPYIOIINX CBS3H
MEXAY pa3InYHbIMU TEMaMHU

Kypca

96

[ToBTOpeHue u oboOIIeHNE.
Pemenue 3amay,
WJUTIOCTPUPYIOIINX CBS3H
MEXIY pa3InYHBIMU TEMaMHU




Kypca

97

[ToBTOpenue u oboOIIeHNE.
Pemenne 3amay,
WLTFOCTPUPYIOLIMX CBS3H
MCXKAY pa3jIMYHbIMU TCMaMHA

Kypca

98

[ToBTOpenue u 0600IIEHNE.
Pemenne 3amau,
WJUTFOCTPUPYIOIINX CBS3H
Me>1<)1y paSJ'II/I'-IHI)IMI/I TEMaMH

Kypca

99

[ToBTOpEenHME 1 000OIIEHNE.
Pemenne 3amau,
WJUTFOCTPHUPYIOIITUX CBSI3H
MEXy pa3InYHBIMU TEMaMU

Kypca

10

[ToBTOpEeHME M 000OIIECHNE.
Pemenne 3amau,
WJUTFOCTPHUPYIOIIUX CBSI3H
MEXy pPa3IMYHBIMU TEMaMU

Kypca

10

HToroBasi KOHTpOJIbHAS
pabota

10

[ToBTOpEHME M 00OOIIECHNE.
Pemenue 3amau,
WJUTIOCTPUPYIOIINX CBS3H
MEXAY pa3IuIHBIMU TEMaMU

Kypca




OBIIEE KOJIMYECTBO YACOB
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9 KUIIACC

Ne KoimuecTBo yacos
Jata DJIeKTPOHHbIE
! T
ro KHe padotrbl | HA
I padoThI ble pecypchl
1 CuHyc, KOCHHYC, TAaHTE€HC 1
yrioB ot 0 1o 180°
OcHoBHOE
2 TPUTOHOMETPHYECKOE 1
TOKJIECTBO
3 dopMyITbl IPUBEICHUS
4 dopMyITbl IPUBEICHUS
5 Pemienue TpeyroabHUKOB. 1
TeopeMa KOCMHYCOB
5 Pemenue TpeyroibsHUKOB. 1
Teopema kocuHycOB
Teopema cuHycoB
Teopema cunycoB 1
Pemenne npaktuyeckux 3aaad
9 C UCIOJb30BAaHUEM TEOPEMBI 1
KOCHHYCOB U TEOPEMBI
CHHYCOB
Pemienune npakTrHueckux 3aaay
10 | c ucnonb30BaHUEM TEOPEMBI 1

KOCHHYCOB U TCOPCMBI




CHUHYCOB

11

Pemenue npaktuueckux 3agad
C UCIIOJIb30BAHUEM TEOPEMBI
KOCHUHYCOB U TEOPEMBI
CHUHYCOB

12

Pemenne npakruyeckux 3aznau
C MCIOJIb30BaHUEM TEOPEMBI
KOCHHYCOB U TEOPEMBI
CHUHYCOB

13

Tpuronomerpuueckue
(bopMyIbI 171 TUIOIIA U
TPEYroJbHUKA,
napajuiesiorpaMmma

14

TpuroHomerpuyeckue
(bopMyIIbI 17181 TUIOIIA TN
TPEYroJbHUKA,
napajuiesiorpamma

15

Tpuronomerpuyeckue
(dbopMyIIbI 171 TUIOIIAIU
TPEYroJbHUKA,
napajuiesiorpaMmma

16

Tpuronomerpudeckue
(dbopMyIbI 171 TIIOIIAIU
TPEYroJbHUKA,
napajuiejorpamma

17

®opmyina 'epona

18

®opmyina ['epona

19

®opmyina ['epona




®opmyia mIomaam

20 | BBIYKIIOTO 1
YeThIPEXYrOJIbHUKA
dopmyna mwIomaan

21 | BBIIYKIIOTO 1
YeThIPEXYrOJIbHUKA

29 KonTposbHas pabora no teme 1
"Pemenue TpeyroabHUKOB"

93 Xop/ipl U 01I00HBIE 1
TPEYrOJbHUKU B OKPYKHOCTHU

24 TeopeMa o mpou3BeCHUN 1
OTpE3KOB XOPJ

o5 TeopeMa o mpou3BeACHUN 1
OTpE3KOB XOPJ

26 TeopeMsbl 0 MPOU3BEICHUN 1
OTPE3KOB CEKYIIHNX

97 TeopeMsbl 0 MPOU3BEICHUN 1
OTPE3KOB CEKYIIHNX

28 Teopema o IiBaI[paTe 1
KacaTelbHOM

29 Teopema o IiBaI[paTe 1
KacaTelbHOM

30 | Teopemsr UeBsl 1 Menenas 1

31 | Teopemsr UeBsl 1 MeHemast 1

32 | Teopemsl YeBsl 1 MeHnenas 1

33 | IlousTHe o romoTeTHU 1

34 KonTponpHas pabota o Teme 1

"IToroOue TpeyronbHUKOB"




35

YpaBHeHHE NIPAMON Ha
IIJIOCKOCTH. YTJIOBOU

KO3 GUITUEHT ¥ CBOOOTHBIN
YIEH, UX T€OMETPUYECKUN
CMBICTT

36

YpaBHeHHE NIPAMOM Ha
IIJIOCKOCTH. YTJIOBOU

K03 puImeHT u cBOOOIHBII
YIEH, UX TEOMETPUYECKUI
CMBICTT

37

[TapannensHOCTH U
NEPHNCHANUKYIIAPHOCTDb IMMPSAMBIX
(duepes yrimoBoi

ko3 urmeHT)

38

YpaBHEHHE OKPYKHOCTH

39

Haxoxnenue nepeceueHuit
OKPYXHOCTEH U IPSIMBIX B
KOOpJAMHATAX

40

Haxoxnenue nepeceueHuit
OKPYXHOCTEH U IPSIMBIX B
KOOpJAMHATAX

41

dopmyna pacCTOSHUS OT
TOYKH JI0 MPSIMOI

42

IInomann mapajujiciorpaMmma B
KOOpAUHATax, MOHATHUC 00
OpI/IeHTI/IpOBaHHOfI aomanau

43

HpI/IMeHCHI/IC METOJa
KOOPAUHAT B IMPAKTHYCCKU-




OPUCHTHPOBAHHBIX
TCOMECTPHUUCCKUX 3aaavdax

44

KonTtposnsHas pabota o Teme
"Merona koopauHaT"

45

BexTopsl Ha IJI0CKOCTH

46

CnoskeHne 1 BEIYATAaHUE
BEKTOPOB — IpaBUIIa
TPEYroJIbHUKA U
napajuiesiorpamma

47

CnoskeHne 1 BEIYATAaHUE
BEKTOPOB — IpaBHIIa
TPEYroJIbHUKA U
napajuiesiorpaMmma

48

YMHOKEHHE BEKTOpa Ha
YHCIIO

49

Koopaunatsl BekTopa

50

CnoskeHne 1 BEIYNTaHUE
BCKTOPOB, YMHOKCHUEC
BCKTOpa Ha 4YUCJIO B
KOOpJAuHaTax

51

CnoskeHne U BEIYUTaHUE
BCKTOPOB, YMHOXXCHHUC
BCKTOpPAa Ha YUCJIO B
KOOpJAuHaTax

52

[IpuMeHeHMnEe BEKTOPOB B
¢du3uKe, HEHTP Macc

53

[Tonsitue o 6a3uce (Ha
TUIOCKOCTH). Pazioxenus




BEKTOPOB 110 0a3ucy

54

[Tonsarue o Ga3uce (Ha
MJI0CKOCTH). Paznoxkenus
BEKTOPOB 110 0a3ucy

55

[Tonsitre o 6a3uce (Ha
MJI0CKOCTH). Paznoxkenus
BEKTOPOB 10 0azucy

56

CkansipHo€ Mpou3BeieHne
BEKTOPOB, TEOMETPUYECKUN
CMBICT ¥ BBIpa)KEHUE B
JIeKapTOBBIX KOOpAMHATAX

57

JcTpuOyTUBHOCTD
CKaJISIPHOTO IIPOM3BE/ICHUS

58

CkansipHO€ MPOU3BEICHUE U
MPOELIMPOBAHHE

59

[IpumeneHne ckamapHOro
MIPOU3BEACHUS BEKTOPOB IS
HAX0XJACHUS JUIMH U YTJIOB

60

[IpumeHenue ckaasipHOTO
MIPOU3BEACHUS BEKTOPOB IS
HAXO0XJICHUS JUIUH U YTIIOB

61

[IpumeHeHue cKaIsIpHOTO
MIPOU3BEICHUS BEKTOPOB IS
HAX0XJACHUS JUIMH U YTIJIOB

62

Pemienue reoOMETPHUICCKUX
3aia4 ¢ IOMOIIBIO CKAJIIPHOTO
IMPOU3BCACHUS

63

Pemenne reOMETPHUICCKUX




3a/1a4 C MOMOIIBIO CKATISAPHOIO
IIPOU3BEICHUS

KonTtposnsHas pabota o Teme

64 "Bekropsr" L
[IpaBunbHbBIE

65 | MHOTOYTrOJHHHKH, 1
BBIUMCIIEHUE UX DIIEMEHTOB
[IpaBunbHBIE

66 | MHOTOYTrOJHHHKH, 1
BBIUMCIICHUE UX DIIEMEHTOB
[IpaBunbHBIE

67 | MHOTOYTrOJHHHKH, 1
BBIUMCIICHUE UX DIIEMEHTOB
[IpaBunbHbIE

68 | MHOTOYrOJBHUKH, 1
BBIYHCIICHUE UX DJIEMEHTOB

69 | Ywucno 1 u AyIMHA OKPY)KHOCTH 1

70 | Ywucno 1 u AJIMHA OKPY)KHOCTH 1

71 | JlnvuHa q1yru OKPY>KHOCTH 1

72 | JlnvuHa 1yryu OKPY>KHOCTH 1

73 | Pammannas mepa yria 1

74 | Pamuannas mepa yria 1
[Tnomanp kpyra u ero

75 | »a;meMeHTOB (CeKTopa u 1
CErMeHTa)
[Tnomanp kpyra u ero

76 | >IeMEHTOB (CeKTopa U 1

CErMEeHTa)




[lnomane kpyra u ero

77| »neMeHTOB (CexTopa U
CErMEHTa)
Brraucrienue nepuMeTpoB

78 wiomaaen uryp,
BKJTIOYAOIIUX HJIEMEHTHI
Kpyra
Brrancrienue nepuMeTpoB u

79 momasei guryp,
BKITIOYAFOIIUX DJIEMEHTHI
Kpyra
Kontponsnas o teme "Jliimaa

80 | OKpYXHOCTH W TUIOIIATH
kpyra"

81 | llenTpasibHast CUMMETPHS

82 LlenTpanbHO-CHMMETPUYHBIE
buryps

83 | Tlomopot

84 | OceBas cummeTpus

85 Ourypsl, CHMMETPHUYHBIE
OTHOCHUTEIILHO HEKOTOPOM 0CU

86 | IlapamnenbHbIN MEPEHOC

87 [ToHsiTHE TBUKEHUS U €T0
CBOMCTBA

88 | PasenctBO Quryp
[IposiBneHus: ciMMeTpUu B

89 | mnpupoae, )KUBOMHCH,

CKYJBITYpE, apXUTEKTYpPE




90

Kommos3umu nemxenuii
(mpocreiiue npumepsl)

91

[ToBTOpEHue u 06001IEHNE.
Pemenne 3amau,
WLTIOCTPUPYIOIIUX CBS3H
MCXKAY pa3IMYHbIMU TCMaMHA

Kypca

92

[ToBTOpenue u 06oOIIEHNE.
Pemenne 3amau,
WJUTFOCTPUPYIOIINX CBS3H
Me>1<11y paSJ'II/I'-IHI)IMI/I TEMaMHU

Kypca

93

[ToBTOpEeHME M 000OIIEHNE.
Pemenne 3amay,
WJUTFOCTPHUPYIOITUX CBSI3H
MEXy pa3IMYHBIMU TEMaMU

Kypca

94

[ToBTOpEeHME M 000OIIECHNE.
Pemenne 3amau,
WJUTFOCTPHUPYIOIIUX CBSI3H
MEXy pPa3IMYHBIMU TEMaMU

Kypca

95

[ToBTOpEHME M 00OOIIECHNE.
Pemenue 3amau,
WJUTIOCTPUPYIOIINX CBS3H
MEXAY pa3InYHBIMU TEMaMHU

Kypca

96

[ToBTOpeHue u oboOIIeHNE.
Pemenue 3amay,




WJUTFOCTPUPYIOLIUX CBS3H
MEXy pa3IMYHBIMU TEMaMU

Kypca

97

[ToBTOpEHue u 06001IEHHE.
Pemenne 3amay,
WLTIOCTPUPYIOIIUX CBS3H
MCXKAY pa3iIMdYHbIMU TEMaMHA

Kypca

98

[ToBTOpenue u 06oOIIEHNE.
Pemenne 3amau,
WJUTFOCTPUPYIOIINX CBS3H
Me)KlIy paSJ'II/I'—IHI)IMI/I TEMaMH

Kypca

99

[ToBTOpEeHME M 000OIIECHNE.
Pemenne 3amau,
WJUTFOCTPHUPYIOITUX CBSI3H
MEXy pa3InYHBIMU TEMaMU

Kypca

10

[ToBTOpEeHME M 000OIIEHNE.
Pemenne 3amau,
WJUTFOCTPHUPYIOIIUX CBSI3H
MEXAY pa3InYHbIMU TEMaMHU

Kypca

10

HToroBasi KOHTPOJIbHAS
pabota

10

[ToBTOpeHue u oboOIeHNE.
Pemenue 3amay,
WJUTIOCTPUPYIOIINX CBS3H
MEXIY pa3InYHBIMU TEMaMHU




Kypca

OBIIEE KOJIMYECTBO YACOB
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

I'eometpus 7-9. bazosbiil ypoBeHb. Yueonuk.JI.C.Atanacsu, B.®.byTy30B,

C.b.Kanannes u 1ip.)- BceM

METOJINYECKHNE MATEPHAJIbBI IJIAA YYUTEJIS
N3yuenue reometpuu B 7-9 kinaccax. Meroandeckre peKOMEHIANM K

yueonuky. Kaura qis yuurens. (JI.C.Aranacsn, B.®.byry3os, C.b.Kanomiies

i JIp.)

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

NHTEPHET



