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MNOACHUTEJBHASA 3AIINCKA

['eomeTpuss Kak OOUH W3 OCHOBHBIX PAa3/AENIOB ILIKOJBHOM MaTE€MaTHKH,
UMEIOIINI CBOEH IeNbi0 00€CIeYnTh M3YYeHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOUIEHWHA M B3aUMHOE pPACHOJIO)KEHHE, ONUPAETCS Ha  JIOTHYECKYIO,
JIOKA3aTeJIbHYI0 JINHUIO. LIeHHOCTh M3y4eHUs I'€OMETPUU Ha YPOBHE OCHOBHOIO
o011ero 00pa3oBaHus 3aKIIOYAETCSI B TOM, YTO OOYYaIOLIUICS YUUTCS IPOBOJAUTH
JTIOKa3aTeJIbHBIE PACCYKICHUS, CTPOUTD JIOTHYECKUE YMO3aKIIIOUECHHUs, JOKa3bIBaTh
VICTUHHBIE YTBEPXKACHUS U CTPOUTh KOHTPIPHUMEPHI K JIOXKHBIM, IPOBOIUTH
pacCyXJI€HHsT «OT TPOTUBHOTO», OTJIWYaTh CBOWCTBA OT IIPU3HAKOB,
(opMyJIpOBaTh OOpaTHBIE YTBEPIKICHUSI.

BTopoii nenbr0 HM3ydeHUS TE€OMETPUHU SIBISETCS MCIOIb30BaHUE €€ Kak
WHCTPYMEHTA NPHU PEIIECHUU KAaK MATEMaTHYECKUX, TaK M MPAKTUYECKUX 3a/]ad,
BCTpEYAIOUIMXCSI B peanbHOM ku3HM. OOydaromuiicss JOHKEH HayYUThCS
ONPENENIUTh T€OMETPUUYECKYIO (PUTypy, ONHCATh CIOBAMHU JIaHHBIA 4YEpPTEXK WU
PUCYHOK, HATH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJIUHY
ONTOBOJIOKOHHOTO Kabenss Wik TpeOyemble pa3Mephbl Trapaxka IJis aBTOMOOWIIS.
OTOMY COOTBETCTBYET BTOpAsi, BHIYMCIUTEIbHAS JUHUS B U3YYEHUU T'€OMETPHUHU.
[Tpu pemieHnu 3aga4 MPaKTUYECKOIO XapakTepa OOydarolIUICs YYUTCS CTPOUTH
MaTE€MaTUYeCKHEe MOJEIM PEalbHBIX JKU3HEHHBIX CHUTyalMd, IPOBOJIUTH
BBIYMCIICHHS U OLICHUBATh aJICKBaTHOCTH ITOJYUYEHHOTO PE3YyJIbTaTa.

KpaiiHe BaxHO MOAYEPKUBATH CBSI3U TEOMETPUU C APYTUMHU YUEOHBIMU
npeaMeTaMu, MOTUBUPOBATh MCIIOJIb30BaTh OMPECIICHUS T€OMETPUUECKUX (DUTYP
U TOHATUH, IEMOHCTPUPOBATh MPUMEHEHHUE IMOIYYEHHbIX YMEHMH B (U3MKEe U
TEXHUKEe. OTH CBA3M Haubosiee SpKO BUAHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckue cooTHoueHus», «Meron koopauHat» u «Teopema
[Tudaropar.

VYyeonslii kypc «l'eoMeTpusi» BKIIOYAET CIIEIYIOUIME OCHOBHBIE pa3/ieiibl
conepxkanusi: «l'eomerpuueckue ¢Gurypel M uX cBoWcTBay, «M3MmepeHue
IF€OMETPUYECKUX  BEIIMYUH», «JleKapTOBbl KOOpPAMHATBI HAa  IJIOCKOCTWY,
«Bektops», «JIBmkenus miaockoctiy, «IIpeodpazoBanust mogo0us».

Ha usyuenue yuebHoro kypca «I'eometpus» orBoautcs 204 daca: B 7 kiacce
— 68 yacoB (2 yaca B HeJeN0), B 8 kiacce — 68 yacoB (2 yaca B HeJleN0), B 9 kiacce
— 68 yacoB (2 4aca B HEJIEIO).

COAEPKXAHUE OBYUEHUA

7 KIIACC

Hauanbsubie nonaTus reometpun. Touka, mpsmas, OTpE30K, JTyd. YTroia. Buasl
yriioB. BeprukanbHble M CMexHbIE yIUuIbl. buccektpuca yruma. JlomaHas,
MHOI'OyroyibHUK. [lapannenbHOCTh 1 NepIEeHAUKYIJISIPHOCTD NPSIMBIX.

Cummetrpuunbie  Qurypbl. OCHOBHBIE CBOMCTBA OCEBOM CHUMMETPHUHU.
[IpuMepbl CHMMETPHUH B OKPYKAIOILIEM MHPE.



OCHOBHBIE ITOCTPOEHHUS C MOMOULIBIO LUPKYJS U JIMHEWKU. TpeyronbHUK.
Bricota, Menuana, OuccekTpuca, ux CBOMCTBA.

PaBHOOenpeHHBIE M  pPaBHOCTOPOHHUN TpeyroibHUKA. HepaBeHCTBO
TPEYTOJIbHUKA.

CBoiicTBa W TpPU3HAKKM pPABHOOEAPEHHOro TpeyroiabHuka. Ilpu3Haku
PABEHCTBA TPEYTOJIBHUKOB.

CBoiicTBa ¥ IpU3HAKH MapaJUIEIbHBIX NpsIMbIX. CyMMa yIJIOB TPEYTOJbHUKA.
BHewHue yrisl TpeyronbHUKa.

IIpssmMoyrosbHbIli  TpeyroiabHUK. CBOHCTBO MEIMaHbl IPSAMOYTOJIBHOTO
TPEYTOJIbHUKA, IPOBEAEHHOM K runoTenyse. [Ipu3Haky paBeHCTBA IPSIMOYTOJIBHBIX
TPEYTOJIBHUKOB. 1IpsIMOYTrOJIBHBIN TPEyTroabHUK € yIriioM B 30°.

HepaBeHcTBa B reoMeTpuM: HEPAaBEHCTBO TPEYIOJbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OoJsbllieM yriie U OOJIbILIEH CTOPOHE TPEYroJIbHUKA.
[leprieHIUKY ISP U HAKJIOHHAS.

I'eomeTpuyeckoe Mecto TO4YeK. buccekTpuca yrima ©W  CEpEeaUHHBIN
MEPIIEHINKYJIAP K OTPE3KY KAK TEOMETPUUECKHE MECTA TOUEK.

OKpy»XKHOCTb H KpYyI, XOpJa H JHAMETP, HUX CBOMCTBA. B3aumHoe
PAaCIIOJIOKEHUE OKPYKHOCTH W NpsiMou. KacaTenbHas u cekymias K OKpY>KHOCTH.
OKpy»XHOCTb, BIHMCaHHas B Yyrojl. BnucaHHas W onucaHHas OKPYKHOCTH
TPEYTOJIbHHUKA.

8 KJIACC

Yetpipéxyronpauku. [lapamnenorpamm, ero npu3Haku 1 CBoMcTBa. YacTHbIE
cillydyad MapajijiesorpaMMoB (MPSAMOYTOJIbHUK, poMO, KBajapar), UX MNPU3HAKU U
cBoiictBa. Tpameuus, paBHOOOKas Tpameuusi, €€ CBOWCTBA H MPHU3HAKHU.
[IpssmoyroJibHas Tpaneuus.

Meron yasoennst menuansl. LlenTpanbHas cummerpus. Teopema Daneca u
TEOpEMa O IPOIOPLUUOHAIIBHBIX OTPE3KaX.

Cpennue JTMHUM TPEYroJIbHUKA U Tpanenuu. LIeHTp Macc TpeyrojapHuUKa.

[TogoOue TpeyroapHuKoB, Kodhduiument mnoaodus. [Ipusznaku mogoOus
TpeyrojabHUKOB. [IpumeHeHue mogo0ust pu peuIeHnH MPaKTHIECKUX 3a/ad.

CpoiicTBa miomniaaei reomeTpudeckux duryp. DopMmynbl Ui TUIOMIAIA
TpeyrojbHHKa, MHapamierorpaMMa, pomba u Tpanenuu. OTHOIIEHHE IUIoLaaen
MOI00HBIX (UTYP.

Brruncienne muomanei TpeyroJbHUKOB U MHOTOYTOJIbHUKOB HA KJIETYAaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsbl Iludaropa npu peuieHun
MPAKTUYECKUX 3a/1a4.

CuHyC, KOCHMHYC, TaHT€HC OCTPOro yrIJia MPSMOYTOJBbHOIO TPEYTOJIbHUKA.
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. TpUrOHOMETpUUYECKHE (DYHKIIUU
yrioB B 30, 45 u 60°.

BrnycanHble M LEHTpalbHBIE YIVIBL, YTOJd MEXAY KAacaTeIbHOM U XOPIOU.
Yrnel  Mexay —XopJaMM M CEeKyIUMMH. BrmcaHHble W ONKMCAaHHbBIE



YETBIPEXYTOJbHUKN. B3auMHOe pacnojiokeHue AByX OKpykHoctei. Kacanue
OKpy)HOCTeH. OOITHEe KacaTeabHbIC K IBYM OKPYKHOCTSIM.

9 KVIACC

Cunyc, xocuHyc, TaHrenc yriaoB or O go 180°. OcHoBHOE
TPUTOHOMETPUUECKOE TOXK1€CTBO. DOPMYIIbI TPUBEACHHUS.

Pemenne tpeyroiasHukoB. TeopemMa KOCHMHYCOB M TEOpeMa CHHYCOB.
Pemienue npakTU4ecKux 3a7a4 ¢ UCMOJIb30BAHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI
CHUHYCOB.

[IpeobpazoBanue nomodus. [1ogodre COOTBETCTBEHHBIX JIEMEHTOB.

TeopemMa 0 mNpPOU3BENEHUH OTPE3KOB XOPJA, TEOPEMBI O MPOU3BEICHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBAJIPaTEe KACaTEIbHOM.

Bektop, mimmHa (MOAYyJb)  BEKTOpa, COHAIpaBJICHHBIE  BEKTOPHI,
IIPOTHUBOIIOJIOXKHO HAMPABIEHHBIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, ONEpalMM HaJ BeKTOopaMu. Pa3noxxkeHne BekTopa II0 JBYM
HEKOJUIMHEAapHbIM BekTopaM. KoopaunaTtel BekTopa. CKalIApHOE IPOU3BEIACHUE
BEKTOPOB, IPUMEHEHHE 11 HAXOXKJACHUS JUIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI Ha IIJIOCKOCTH. Y PaBHEHUS MPSAMOM U OKPYKHOCTH
B KOOpJMHATAX, [IEPECEUCHUE OKPYKHOCTEW M MPAMBIX. METOI KOOPIAMHAT U €r0
IIPUMEHEHUE.

[IpaBunpHbIE MHOTOYroJIbHMKM. JliMHa OKpyXHOCTU. ['pagycHas w
paauaHHash Mepa yria, BBIYMCIEHUE JUIMH Jyr OKpyxkHocTeil. Ilmomane kpyra,
CEKTOpa, CErMEHTA.

JIBUKEHUsI TJIOCKOCTH W BHYTPEHHHE CUMMETpUU (uUryp (3JIe€MeHTapHbIE
npenacrasienus). [lapannensHsiil nepenoc. [ToBopor.

IINIAHUPYEMBIE  PE3YJIbTATBI OCBOEHHA  ITPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJbBTATDBI

JIMYHOCTHBIE Pe3yJbTAThI OCBOCHUSI MpOrpaMMbl  y4eOHOro  Kypca
«l'eomeTpusd» XapakTepu3yrOTC:

1) maTpuoTHyYecKoe BOCIUTAHHE:

IPOSIBJICHUEM HMHTEpeca K MPOUUIOMY M HACTOSIIEMY POCCUKUCKOU
MAaTEMATUKH, [EHHOCTHBIM OTHOLIEHHEM K  JIOCTHXKEHUSIM  POCCHUMCKHX
MAaTEMATHUKOB M POCCHUMCKOM MaTEMAaTHYECKOM IIKOJbI, K MCIOJb30BAHUIO ATHUX
JTOCTIKEHHUM B IPYTUX HayKaX W MPUKIAAHBIX cepax;

2) TpaskIaHCKOe U TYXOBHO-HPABCTBEHHOE BOCTIMTAHHE:

TOTOBHOCTBIO K BBIMIOJTHEHUIO 00S3aHHOCTEH TpaKIaHNHA U PeaTn3allii ero
npaB, TMPEJCTABICHUEM O MaTeMaTHYeCKUMX OCHOBaX (yHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBICHUM, TPOLEAYP TPaKIaHCKOTO oOlecTBa (Hampumep,



BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K 00CYXIEHUIO 3TUUECKUX MTPOOIJIEM, CBSI3aHHBIX
C TPAKTUYECKUM IPUMEHEHHUEM JIOCTH)KCHHII HAayKH, OCO3HAHMEM Ba)XHOCTH
MOPAJTBHO-3THYECKUX MMPUHIUIIOB B AEATEIBHOCTH YUEHOTO;

3) TpyZ10BO€ BOCTIMTAHME:

YCTAaHOBKOM Ha aKTHMBHOE YYacTUE B pEUICHUU MPAKTUYECKUX 3a]ay
MaTE€MaTUYECKOM HaNpaBICHHOCTH, OCO3HAHMEM Ba)XKHOCTH MaTEMaTUYECKOTO
oOpa3oBaHMsI Ha TPOTSHKEHWM BCEH JKM3HM Ui yCHEIIHOW MpodeccHoHambHOM
JESATEIIbHOCTY M Pa3BUTUEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM H
IOCTPOECHUEM MHAMBHUIYAIbHON TPAEKTOPUU 00pA30BaHUS U KU3HEHHBIX IJIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U 00IIECTBEHHBIX IOTPEOHOCTEN;

4) 3cTeTn4ecKoe BOCIIMTAHNE:

CIIOCOOHOCTBIO K HMOLMOHAJIBHOMY U 3CTETUYECKOMY BOCIPHUSITHIO
MaTEeMaTUYECKUX OOBEKTOB, 3a/lay, PEUICHMH, PAacCyXIECHUH, YMEHHUIO BHJIETh
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTO MO3HAHUSI:

OpUEHTalMel B JEATETbHOCTH HA COBPEMEHHYIO CHUCTEMY HAy4YHBIX
MIPEICTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YeJIOBEKa, MPUPOJIbI U
oOlIecTBa, MOHMMAHUEM MAaTEMaTUYECKOM HAyKH Kak cQepbl YeJI0BEYECKOU
JeATEIbHOCTH, TAaNoOB €€ pa3BUTUSA U 3HAYMMOCTH JJIA PA3BUTHUS IUBHIIM3ALIH,
OBJIAJICHUEM SI3bIKOM MAaTE€MAaTHKU U MAaT€MaTHUYECKOW KYJbTypOW Kak CpPeICTBOM
NIO3HAHWS MHpPA, OBJIAJICHUEM IPOCTEUIIMMH HAaBBIKAMH MCCIIEIOBATEIBCKON
NEATEIbHOCTH;

6) puzuueckoe BocmUTaHUE, (POPMUPOBAHHE KYJIbTYPbI 310POBbS W
IMOLMOHAJIBHOIO 0J1ATONOTy YU :

TOTOBHOCTBIO IIPUMEHATh MaTEMaTHYECKUE 3HAHUS B HHTEpPECax CBOETO
3M0pOBBS,  BEJIEHUS  3J0pPOBOro  obOpa3a KHM3HM  (3J0pOBOE  TMHTAHUE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA W OTHAbIXA, PEryJspHas Quznyeckas
aKTUBHOCTbH ), C(DOPMUPOBAHHOCTHIO HABbIKA pe(iIeKCUH, TPU3HAHUEM CBOETO IIPpaBa
Ha OIIMOKY M TaKOTo K€ MpaBa IPyroro 4eaoBeKa;

7) 3K0JI0THYECKOe BOCTTUTAHHE:

OpUEHTalMel Ha MPUMEHEHNE MaTeMaTHUYEeCKUX 3HAaHUI JJI peleHus 3a1au
B 00JIACTH COXPAHHOCTHU OKPYKAIOLIEH Cpeibl, TUNITAHUPOBAHUS TOCTYIIKOB U OLICHKU
UX BO3MOXHBIX MMOCJEICTBUI JJI OKpYXKaroUeh cpeibl, 0CO3HAHUEM TII100aIbHOrO
XapakTepa dKOJIOTHYECKUX MpoOJIeM U MyTeH UX perieHMus;

8) amanTanus K U3MEHSIOIHMCS YCIOBUAM COIUAIBHON W MPHUPOIHON
cpeabl:

TOTOBHOCTBIO K JCHCTBUSM B YCJIOBUSX HEONPENETEHHOCTH, MOBBILICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€pe3 NMPAKTHUECKYIO JEATEIbHOCTh, B TOM YHUCIIE
YMEHHE YUUThCA y OPYTHX JIOJAeH, MpuoOpeTaTb B COBMECTHOW AESTENbHOCTU
HOBBIE 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIbITa APYTHUX;

HEOOXOIUMOCThIO B (OPMUPOBAHMM HOBBIX 3HAHWM, B TOM 4YHUCIE
bopMyIupoBaTh UAEH, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBJICHUSIX, B TOM YHUCIIE



paHee HEU3BECTHBIX, OCO3HaBaTh Je(QUUUTHI COOCTBEHHBIX 3HAHUW U
KOMIIETEHTHOCTEH, IJIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTb CTPECCOBYIO CUTYallHI0, BOCIPHUHUMATh
CTPECCOBYIO CHUTYyalMI0 KaK BbBI3OB, TPEOYIOIIUMH KOHTPMEP, KOPPEKTUPOBATH
NPUHUMAEMbIE PEHICHUS] U ACHCTBUA, (POPMYJIMPOBATH M OLEHUBATh PUCKA M
NOCJIEICTBUS, (POPMUPOBATH OIBIT.

METAIIPEIMETHBIE PE3YJIBTATbBI

Ilo3naBaTeibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiliCTBUS

Ba3oBble Jiornyeckue AeicTBHA:

 BBIABIATh U XapaKTEPHU30BaTh CYIIECTBEHHbIE IPU3HAKN MaTEMATHUECKUX
OOBEKTOB, TIOHSTHI, OTHOLUEHUH MEXIy TMOHATUAMH, (OPMYIUPOBATH
OINpEJENICHHS MOHATUN, YCTAHABIMBATh CYLIECTBEHHBIN MPU3HAK KIAacCU(UKAIUH,
OCHOBAaHMSI /1711 0000IIEHHS U CPABHEHHUSI, KPUTEPUHU TPOBOJUMOTO aHAJIN3a;

¢ BOCHpPUHHUMATH, (HOPMYJIUMpPOBaTH M NPEOOPa30BBIBATH  CYKICHUS:
YTBEPAUTEIbHBIE U OTPULATENbHbIC, EAMHUYHbBIC, YACTHBIE U OOIINE, YCIOBHBIE;

e BBUIBJIATH  MaTeMaTUYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
npoTuBOpeurs B (haKkTax, JaHHBIX, HAOMIOJCHUSAX U YTBEPKIACHUSIX, IpearaTh
KPUTEPHUH JUJIS BBISBJICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEYUNI;

e JI€NIaTh BBIBOJBI C MCIOJIb30BAHUEM 3aKOHOB JIOTMKH, IE€IyKTUBHBIX U
VMHIYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKJIFOUEHHI 110 aHAJIOTUH;

o pa3bupath AOKA3aTEIbCTBA MATEMATUYECKUX YTBEPHKACHUN (TIPSMBIE U OT
OPOTUBHOIO), TMPOBOJUTH  CAaMOCTOSATEIbHO  HECJOXKHBIE  JIOKa3aTesIbCTBa
MaTeMaTHYeCKUX (aKTOB, BbICTpauBaTh apryMEHTAIUIO, IPUBOJUTH MPUMEPHI U
KOHTPHPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

o BbIOMpaTh cHOco0 pelieHusl y4yeOHOW 3amaud (CpaBHUBATH HECKOJBKO
BApUAHTOB PEILEHUs, BEIOUPATh HauOoJIee NOAXOAAIIUN C YYETOM CAMOCTOSITEIbHO
BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble uccienoBaTebCcKue 1eiiCTBUS .

e HCTOJB30BAaTh BOMPOCH! KaK MUCCIIENOBATCILCKHN HHCTPYMEHT TTO3HAHUS,
dbopMynupoBaTh  BOINPOCH,  (PUKCUPYIONIUE  MPOTUBOpEUUE,  MpoOIieMy,
CaMOCTOATENILHO YCTAaHaBIIMBaTh MCKOMOE U JaHHOE, (OpMUpOBATh THUIIOTE3Y,
apryMEHTUPOBATH CBOIO TO3UIUIO, MHECHUE;

e TPOBOAWTH IO CAMOCTOSTEIHLHO COCTABICHHOMY IUIaHY HECIOXHBIN
HKCIIEPUMEHT, HEOOJBIIOE WCCIACAOBAHUE 110 YCTAHOBJIEHHUIO OCOOCHHOCTEH
MaTEeMaTUYECKOT0 00bEKTa, 3aBUCUMOCTEN 00BEKTOB MEXKTYy COOOI;

e  CAMOCTOSTEIHHO (POPMYyIUPOBATH OOOOIIIEHUS U BBHIBOJIBI IO PE3yJIbTaTaM
NpOBEAEHHOTO  HAONIONCHUSA, WCCICNOBAaHUS, OICHHWBATh  JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIECHUIA;

e TPOTHO3MPOBATH BO3MOYKHOE Pa3BUTHE IPOIECCa, a TAK)KE BBHIJIBUTAThH
MIPEATOJI0KEHHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSIX.



PaGora ¢ unpopmaumeii:

e BBUIBISITH HEIOCTATOYHOCTh U HM30BITOUHOCTh WH(GOPMALMHU, TAHHBIX,
HEOOXOUMBIX JJISl pELICHU 3a4a4u;

e BBIOMpATh, AHAIW3UPOBATh, CHCTEMATU3UPOBATh U HHTEPIPETUPOBATH
uHGOPMAIIMIO Pa3IMYHBIX BUAOB U (HOPM MPEICTABICHHUS,

o BbIOMpaTh (OpMYy TNpEACTaBICHUS HWHGOPMALKMU U WLIIOCTPUPOBATH
pelaeMble 3a/1a4ll CXeMaMu, TuarpaMMaMi, HHOM rpa@uKoil 1 uX KOMOUHAIHSIMU;

o OIICHMBATh HAAEKHOCTh MH(GOPMAIMM TIO0 KPUTEPUSM, IPEI0OKEHHBIM
yUuTeNeM WIH chopMyINpPOBaHHBIM CAMOCTOSITENIHHO.

KoMmyHMKaTHBHBbIE YHMBeEpPCAJbHbIE Y4eOHbIe 1eiCTBUS:

e BOCHPUHUMATH U (HOPMYJIUPOBATh CYXKICHUS B COOTBETCTBHH C
YCJIOBHUSIMU U LEISMU OOIICHHS, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY
3p€HUs B YCTHBIX U MUCBMEHHBIX TEKCTaX, /aBaTh MOSICHEHUS 10 XOAY PELICHUS
3aJ1a4yd, KOMMEHTUPOBATh MOJYYEHHbBIN pPe3yJIbTaT;

¢ B XO0JI€ 00CYKJE€HUS 337aBaTh BOIPOCHI 10 CYLIECTBY 00CY X AAEMOU TEMBI,
npoOJeMbl, pelaeMod 3aJadd, BBICKA3bIBATh WJEH, HAILIEJIIEHHbIE Ha IOHMCK
pEIICHUs], COMOCTABIATh CBOM CYXKIEHHUS C CYXKICHUAMH JPYTUX YYaCTHUKOB
auanora, oOHapy>KMBaTh Pa3jIM4YUe€ M CXOACTBO MO3ULMUN, B KOPPEKTHOU (opme
(bopMyIUpPOBaTh PA3HOIJIACHS, CBOU BO3PAXKEHUS;

e TMPEICTaBIATH  PE3yJbTaTbl  pELIEHUs  3aJadyd,  SKCIEPHUMEHTA,
UCCIIEIOBaHMSI, MPOEKTa, CAMOCTOATEIBHO BBIOMpPATh (opMar BBICTYIUICHUS C
y4€TOM 3a/1a4 MPE3eHTAaLUU U 0COOEHHOCTEN ayIUTOPUH;

e MOHHMMATb W  HCIOJB30BATh  IPEUMYIIECTBA  KOMAHIHOM U
VHIMBHU1yaJIbHON pabOThI IPU PELICHUH YU€OHBIX MaTEMaTUYECKUX 33]1a4;

e TMPHUHHUMATH LIEJIb COBMECTHOM IE€ATEIBHOCTH, IIJIAHUPOBATH OPTaHU3ALUIO
COBMECTHOM pabOThI, pacrpeaeniarh BUIAbI paldOT, JTOroBapuUBATHCS, OOCYXIATh
MPOIIECC U Pe3yabTaT paboThl, 0000IIaTh MHEHHS HECKOJIBKUX JIFOICH;

e YYacTBOBaTh B TpYNNOBBIX (opMax paboTel (00CykIaeHusi, OOMEH
MHEHUSMH, MO3TOBbIE IITYPMbl U JPYTHE), BBIIOJHITH CBOI 4YacThb pabOThl U
KOOPJIMHUPOBATh CBOM JCHCTBUS C JPYTMMHU YJIEHAMU KOMAaH[bl, OLICHHBATh
KAaueCTBO CBOEro BKJaJa B OOLIMNA MPOAYKT MO KPUTEPUAM, CPOPMYIHPOBAHHBIM
YYaCTHUKAaMHU B3aUMOJICUCTBUSI.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

e CaMOCTOSITEJIbHO COCTaBJISITh ILJIAH, aJITOPUTM PEUICHU 3aJa4u (MU €ro
4acTh), BBIOMpaATh CHOCOO pEImIeHUs ¢ YYETOM HMEIOIINXCS PECcypcoB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH BAPUAHTHI
perieHuit ¢ y4éToM HOBOM MH(GOPMAIIHH.

CaMOKOHTPOJIb, SJMOUNOHAIbHBII HHTEJJIEKT:

e BIAAETh cHoco0aMH CaMONpPOBEPKH, CAMOKOHTPOJIA IIpoliecca U
pe3yJibTaTa peleHus] MaTeMaTUUeCKOM 3a/1auu;

e TIPEABUIETb TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh MPU PEIICHUU



3aJ]a4i, BHOCUTb KOPPEKTUBHI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HalJEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEM;

o OILICHUBATH COOTBETCTBHUE PE3YyJIbTATa NEATEIBHOCTH ITOCTABJICHHOW LETIN
U YCIIOBUSIM, OOBSICHATH IPUUUHBI IOCTHXKEHUS WM HETOCTIKEHUS LIEIH, HAXOIUTh
OLIUOKY, JaBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

IHNPEAMETHBIE PE3YJIBTATBI

K xoHiy oOydenuss B 7 KJjacce 0Oy4YalOMIMICA TMOJYYHUT CIECAYIOIINE
MPEIMETHBIE PE3YJIBTATHI:

Pacro3naBaTh uW3y4deHHBIE TE€OMETpHUYECKHE (DHUTYpBI, OMpEneisaTh UX
B3aMMHOE PACIOJIOKCHUE, H300pakaTh TE€OMETpUUYECKHE (DUTYpBI, BBITOITHATH
YEPTEXKHU MO0 YCIOBUIO 3aJa4u. MI3MepATh TMHENHBIE U YTIIOBbIE BEIMYMHEI. Pematp
3a71a4M Ha BBIYMCIICHUE JUIMH OTPE3KOB U BEJIMYUH YIJIOB.

Henatb rpyOyio OIEHKY JHMHEHHBIX W YTIJIOBBIX BEJIUYHH IPEIMETOB B
peaTbHOM KU3HU, Pa3MEPOB MPHUPOIHBIX OOBEKTOB. Paznuyarh pa3Mepbl 3THX
O0OBEKTOB IO MOPSIKY BETUYHHBI.

CTpouTh 4yepTek U K TEOMETPUUYECKUM 3a/1a4aM.

[Tomp30BaThCA TMpPU3HAKAMM PABEHCTBA TPEYTOJBbHUKOB, HCIIOIb30BATh
MPU3HAKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJIbHUKOB MPU PEIICHUH 3a/1a4.

[IpoBOIUTH JTOTHYECKUE PACCYKICHUS C UCTIOJIB30BAHUEM T€OMETPUUECKHUX
TEOPEM.

[Tonmp30BaThCA MpPU3HAKAMHU PABEHCTBA NPSMOYTOJBHBIX TPEYTOJBbHUKOB,
CBOMCTBOM MEJMAHBI, MPOBEAEHHOMN K TUIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
B PELICHUU F'€OMETPUUECKUX 3a/1a4.

Onpenensts mapauieaTbHOCTh MPSMBIX C TOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT
¢ HUMU cekymasa. OnpeaensaTs napayieJIbHOCTh NPSMBIX C TOMOIIBIO PaBEHCTBA
PAcCTOSIHUAN OT TOYEK OJHOM IMPSMOU 0 TOUEK APYTOU MPSIMOM.

Pemats 3amaun Ha KiteTyaToi Oymare.

[IpoBOUTH BBIYMCIICHUS U HAXOJIUTh YHUCIIOBBbIE U OYKBEHHBIC 3HAUCHUS
YIJIOB B TEOMETPUUECKHX 3a/1a4aX C UCIIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB
U MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IpPHU MEPECEUECHUH JBYX
MapaJJICTbHBIX MPAMBIX CEKYIIEH. Pelath mpakTHYeCcKue 3aa4d Ha HaXOXKICHUE
YIJIOB.

Brnagete moHSATHEM TE€OMETPUUECKOrO MECTa TOYEK. YMETh ONPEACIATH
OMCCEKTPUCY yIJjla U CePEIUHHBIN MEPICHINKYIISP K OTPE3KY KaK reOMETPUUYECKUE
MECTa TOYEK.

@opMyIUpPOBaTh OIPEICICHUSI OKPYKHOCTH W Kpyra, XOpAbl U JHaMETpa
OKPYHOCTH, TTOJIb30BaThCSI UX CBOMCTBAMU. Y METh IPUMEHATH 3TH CBOWCTBA IIPU
pELICHUY 3a1a4.

Brnagete nmoHATHEM ONHMCAHHOW OKOJO TPEYTOJBbHUKA OKPYKHOCTH, YMETH
HaxoauTh €€ 1meHTp. [lomp3oBaThes (akTaMu O TOM, YTO OMCCEKTPUCHI YTJIOB
TPEYrOJIbHUKA IIEPECEKAIOTCS B OJHOM TOYKE, U O TOM, YTO CEPEAUHHBIC



NEPIEHANKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAOTCS B OJTHOM TOUKE.

Biazers moHATHEM KacaTelbHOU K OKPYKHOCTH, IIOJIb30BATHCSA TEOPEMOU O
NEPHEHANKYJIIPHOCTH KacaTeIbHOU U paJnyca, IPOBEIEHHOIO K TOUKE KACAHHMS.

[Tonb30BaThCSA MPOCTEUILIMMHA T€OMETPUYECKUMHU HEPABEHCTBAMU, TOHUMATh
UX IIPAKTHYECKUN CMBICIL.

[TpoBOIUTHE OCHOBHBIE T€OMETPHUUYECKHE OCTPOCHUS C TOMOLIBIO IUPKYJIS U
JIMHENKHU.

K koHny oOyueHus B 8 kiacce oOy4arIIUiCs MOJYYUT CIETYIOIINE
IIPEIMETHBIE PE3YJIBTATHI:

Pacno3HaBaTe OCHOBHBIE BHJABI YETBIPEXYTOJBHUKOB, HMX JJIEMEHTHI,
II0JIB30BATHCS UX CBOMCTBAMU IIPU PEUICHUH T€OMETPUYECKUX 3a4au.

[IpyuMeHsTh CBOMCTBA TOYKM IEPECEUEHMs] MEIUaH TPEYroJibHUKa (LEHTpa
Macc) B pEIICHUN 3ajau.

BrageTs noHsTHEM CpeAHEN JIMHUU TPEYTroJbHUKA U TpAalelH, IPUMEHSATh
X CBOMCTBA NPHU pPEHICHHH TreoMeTpuyeckux 3anad. [lomp3oBaTbest TeopeMon
dasieca ¥ TEOPEMON O IPOMOPLIMOHATIBHBIX OTPE3KAX, IPUMEHSITh UX JIJISl PEIICHUS
MPaKTUYECKUX 3a]1a4.

[IpuMeHATh TpU3HAKK OO0 TPEYTOIBHUKOB B PELIEHUU T€OMETPHUUECKUX
3aj1ay.

[Tonb3oBaTbea Teopemoil Iludaropa nams pemeHuss reoMeTpHYECKUX H
IIPaKTUYECKUX 3aaa4. CTPOUTh MaTEMAaTUYECKYIO MOJIEIb B TPAKTUYECKHX 3a7a4aXx,
CaMOCTOATEIIBHO JI€JIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE JUIMHBI.

Bragers MNOHATHAMM CHHYCAa, KOCHMHYCa M TaHI€HCa OCTPOrO yIJia
IPSIMOYTOJIBHOTO TPEyrojbHUKA. 110J1630BaThCS 3TUMH MOHATHAMU ISl PELICHUS
IIPaKTUYECKUX 3a]a4.

BoruncnsaTe (pa3auuHbIMH CIIOCOOaMM) IUIONIAlb TPEYTOJIbHUKA U TUIOIIA TN
MHOTOYTOJBHBIX ~ GUryp (MOdb3ysiCh, TI€ HEOOXOAUMO, KaJIbKYJIATOPOM).
[IpuMeHsTh MOTy4YeHHbIE YMEHUS B MPAKTUYECKUX 3a/1ayax.

Brnagers MOHATHUSMHM BIOUCAHHOTO W LEHTPAJIBbHOTO YIja, HCHOJb30BaTh
TEOPEMBI O BIMCAHHBIX yriax, yriaxX MEeXIy XOpJaMHu (CEeKYIIHMMH) U yIiie MEXIY
KacaTeJIbHOM U XOPJAOU NPH PEIICHUH T€OMETPUYECKUX 3a1a4.

Bragers mOHATHEM ONMMCAHHOTO YETHIPEXYTOJIbHUKA, PUMEHATh CBOMCTBA
OMKMCAHHOTO YETHIPEXYTONbHUKA IPU PELICHUU 3a]1a4.

[IpuMeEHATh MOJY4YEHHBIE 3HAHMS HA NIPAKTUKE — CTPOMTH MAaTEMATHYECKHE
MOJEIIN JUIS 3a/1a4 PEaIbHOW JKU3HU U NMPOBOJUTH COOTBETCTBYIOINE BBIUMCICHUS
C NpPUMEHEHUEM MOoJ00us W TPUTOHOMETpUU (TOJB3YSICh, TAE HEOOXOAMMO,
KQJIbKYJISITOPOM).

K koHmy oOyueHuss B 9 kiacce oOy4aImUNACS MOJYyYUT CIETYIOIINE
IIPEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpUYECKHE (QYHKUHUUA OCTPBIX VYIJIOB, HAXOJUTh C HX
MOMOILBIO PA3JIMYHBIE B3JIEMEHTHI TMPSMOYTOJBHOTO TPEYroibHUKA («peleHue
NPSIMOYTOJIBHBIX TPEYTOIBHUKOBY). HaxoauTh (¢ MOMOIIbIO KaTbKyJISTOPA) JJIUHbI
Y YTJIbI JUIsl HETAOJUYHBIX 3HAYEHUH.



ITonb30BaTbes GpopMyIaMu IPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXJIECTBOM JIJII HAXOXXJIECHHSI COOTHOIICHUN MEXAY TPUTOHOMETPUUYECKUMU
BEJIMYMHAMM.

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB ISl HAXOXKACHUS PA3IMYHbIX
AJIIEMEHTOB TPEYTOJbHUKA ((PELICHUE TPEYTOJbHUKOBY), MPUMEHATh HX IPHU
pELIEHNN T€OMETPUYECKHX 3a1a4.

Brnagete nmoHATHMSAMH — npeoOpa3oBaHMs — MOJOOMS, COOTBETCTBEHHBIX
3JIEMEHTOB NOJO0HBIX Guryp. [lonb3oBarbest cBOWCTBaMHU 110100Ms TPOU3BOJIBHBIX
¢Guryp, yMeTb BBIYMCIATH JUIMHBI U HAXOAUTb YIJIbl y TOJOOHBIX puryp. [IpumeHsTs
CBOMCTBa 1OAOOMS B MPAKTUYECKUX 3ajadyax. YMETb MPUBOJIUTH MPUMEPHI
N0JIOOHBIX (PUTYP B OKPYKAIOILIEM MUDE.

ITonb30BaThCA TEOPEMAMU O IIPOU3BEACHUM OTPE3KOB XOP, O IPOU3BEACHUU
OTPE3KOB CEKYLIUX, O KBaJIpaTe KacaTeIbHOM.

[Tonb30BaTbCAd BEKTOpaMH, MOHUMATh MX TN€OMETPUUECKUI W (PU3NYECKHIA
CMBIC]I, MPUMEHATh WX B PEUICHUU TEOMETPUUYECKUX U (DHU3MYECKUX 3aj]ad.
[IpuMeHsTh CKaJIIpHOE MPOU3BEACHUE BEKTOPOB ISl HAXO0XKICHHS IJIUH U YTJIOB.

[Tonb30BaTbCcd METOJOM KOOPAMHAT HA IUIOCKOCTH, MNPHUMEHSTh €ro B
PEIICHUH T€OMETPUUECKUX U MPAKTUYECKUX 3a/1aY.

Branets NOHATHSAMU MPaBUIBHOIO MHOTOYTOJIBHUKA, JJIMHBI OKPYKHOCTH,
JUIMHBI IyTH OKPY>KHOCTH U PaJMAaHHON MEphl yria, YMETh BBIYUCIATH ILIOIIA]b
Kpyra U ero yacteil. [IpuMeHsTh NoJy4YeHHbIE YMEHHSI B IPAKTUYECKUX 3a7a4ax.

Haxoauts ocu (Mau LEHTPBI) CUMMETPUU (PUTYpP, NPUMEHSITH JBUKCHUS
IUIOCKOCTH B IPOCTEUIINX CIIydasiX.

[IpuMEHATH MOJYYEHHBIE 3HAHMS HA NIPAKTUKE — CTPOUTH MAaTEMATHYECKHE
MOJEIIN JUIS 3a/1a4 PEaIbHOW JKU3HU U NMPOBOJUTH COOTBETCTBYIOINE BBIUMCICHUS
C NPUMEHEHHEM IMOA00US U TPUTOHOMETPUYECKUX (PYHKUMHA (TOJB3YSCh, THE
HEO0O0XO0IMMO, KAJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE
7 KUIIACC
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HaumenoBanue
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Bcero

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
(uudposrbie)
oOpa3oBaTe/ibHbIE

pecypchl

Kourpoabuble IIpakTHyeckue
padoThbI padoThbI

OcHoBHDBIE BHABI 1eITeJILHOCTH
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reoMeTpUYECKue
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FE€OMETPUUYECKUX
BEJIMYMH

TpeyrosbHUKH
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®opMyJIMPOBATH OCHOBHBIE ITOHATHS
U ONPEIECICHHUS.

Pacno3naBaTh U3yyeHHbIC
reoMeTpuuecKue GUrypsl,
onpeaesiTb UX B3aUMHOE
pacnooXeHue, BHIMOJHATH YepTEXK
10 YCIIOBUIO 3a/1a4U.

IIpoBoaMTH MpOCTENILINE TOCTPOEHUS
C IOMOIIBIO IUPKYJIS U IMHEHKH.
H3mepaTh JIMHEWHBIE U YIVIOBBIE
BEJIMYMHBI TEOMETPUUECKUX U
MIPAKTUIECKUX OOBEKTOB.
OmnpeneasiTh «Ha ri1a3» pa3Mepsl
peaNbHBIX 00BEKTOB, MPOBOAUTH
rpyOyI0 OIIEHKY MX Pa3MEpOB.
PemaTh 3a1aun Ha BBIYUCICHUE ITTUH
OTPE3KOB U BEJINYHH YTJIOB.

PemaTh 3a1aun Ha B3aMMHOE
PpacIoNOXKEHUE T€OMETPUUECKUX
duryp.

I[IpoBoauTh Knaccu(pUKaLUIO YITIOB,
BBIYUCJIATH JUHEWHBIEC U YTIIOBBIE
BEJIMYHMHBI, IPOBOAMTH HEOOXOUMBIE
JOKa3aTelbHbIE PACCy KICHHS.
3HAKOMHTBLCH C HCTOpHei pa3BUTHA
FEOMETPHHU

PacnozHaBaTh napsl paBHBIX
TPEYTOJIHHUKOB HA TOTOBBIX YePTEkKax
(c yxazaHueM NPU3HAKOB).
BoiBoaMTH criescTBUA (PaBEHCTB
COOTBETCTBYIOIIUX AJIEMEHTOB) U3
PaBEHCTB TPEYTOJIbHUKOB.
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DopMyJIUPOBATH OIPEACICHUS:
OCTPOYTOJIBHOTO, TYIIOYTOJIBHOTO,
MIPSMOYTOJIBHOTO, PAaBHOOEIPEHHOTO,
PaBHOCTOPOHHETO TPEYT'OJbHUKOB;
OMCCEKTPUCHI, BBICOTHI, MEAMAHBI
TPEYTOJIbHHUKA; CEPEIUHHOTO
NEePIEHANKYIISIpa OTPE3Ka; IEPUMETpa
TPEYTOJIbHUKA.

DopMyIHPOBATH CBOWCTBA U
NpU3HAKU paBHOOEPEHHOTO
TPEYTOJIbHUKA.

CTpouTh YepTEeKHU, pelaTh 3aJa4M C
MOMOILBIO HAXOXKICHHSI PABHBIX
TPEYTOJIbHUKOB.

IIpuMeHATHL IPU3HAKU PABEHCTBA
NPSIMOYTOJIBHBIX TPEYTOJIBHUKOB B
3a/1avyax.

Hcnonb3oBaTh U pOBEIE PECYPCh
JUISL KCCJIeI0BAHMS CBOWCTB
M3y4aeMbIX QUTyp.

3HAKOMUTBLCS € UCTOPUEN Pa3BUTHS
reoMeTpuu

3

[TapamiensHbie
psIMBbIE, CyMMa YIJIOB
TpeyrojabHUKa

14

bu6mmorexa [IOK
https://m.edsoo.ru/7f415e2e

®opMyJIMPOBATH MOHATHE
napajiebHbIX IPSMBIX, HAXOAUTH
MPAKTHYECKUE TIPUMEPHI.

H3yuatsp cBoiicTBa YIJIOB,
00pa30BaHHBIX MPH MEPECCUCHUN
napaJuIeIbHBIX MPSIMBIX CEKYIIEH.
IMpoBoanTh N0KA3aTENBLCTBA
MapauIeTbHOCTH IBYX MPSIMBIX C
MOMOILBIO YTJIOB, 00pa30BaHHBIX PU
MIEPECEUCHNH ITHX MPSAMBIX TPEThEH
MIPSIMOH.

BpruncasaTh CyMMY YIJIOB
TpPEYroJbHHKA U MHOTOYTOJIEHUKA.
HaxoauTtp yncioBble 1 OyKBEHHBIE
3HAYEHUS YIIIOB B TEOMETPUYECKUX
3aJla4ax C UCIOJIb30BAHUEM TEOPEM O
CYMMe€ YIJIOB TPEYTrOJIbHUKA U
MHOTOYTOJIbHHKA.
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OKpy’XKHOCTb U KpYT.
I'eomerpuueckue
IIOCTPOCHHUS

14

but6mmoreka [JOK
https://m.edsoo.ru/7f415e2e

3HAKOMHTBLCH C HCTOPHe pa3BUTHA
reoOMETPUU

®opMyJMPOBAThH ONPeEACTCHHA:
OKPY>KHOCTH, XOPJIbl, AMAMETpa U
KacaTeJIbHOU K OKpy>kHOCTH. M3y4aTh
HX CBOMCTBA, MIPU3HAKHU, CTPOUThH
YEePTEXKHU.

HccaenoBaThb, B TOM YHCIIC
HCIOJIb3Yys HUGPOBBIE pecypchl:
OKPY>KHOCTb, BIINCAaHHYO B YTOI;
LEHTP OKPY>KHOCTH, BIUCAHHOU B
YTOJI; PABEHCTBO OTPE3KOB
KacaTeNbHBIX.

Hcnoan3zoBars MeToa I MT nnsa
JI0Ka3aTeNbCTBA TEOPEM O
nepeceueHny OMCCEKTPHC YTIIOB
TPEYTONbHHUKA U CEPEANHHBIX
NEPIEHANKYJIISPOB K CTOPOHAM
TpeyroyibHuKa ¢ nomouibio ' MT.
OBnaaeBaTh NOHATHAMM BIIHCAHHOM
Y ONTMCAaHHOW OKPYXHOCTEN
TPEYTrOJIbHHUKA, HAXOAMTh LIEHTPBI
3TUX OKPY>KHOCTEH.

Pemate OCHOBHEIE 3a1a4M Ha
NMOCTPOeHHeE: yTia, PAaBHOTO JAHHOMY;
CEPEIMHHOr0 NMEPIEHANKYIIApa
JTAaHHOTO OTpE3Ka; MpsIMOiA,
MIPOXOJISAIIEH Yepe3 NaHHYIO0 TOUKY U
MIEPIEHIUKYIIPHON JTaHHOW MPSIMOM;
OHMCCEKTPHUCHI TAHHOTO yTJIa;
TPEYTOJIBHHUKOB MO Pa3iIHYHBIM
3JI€MEHTaM.

3HAKOMHTBLCH C HCTOpHei pa3BUTHA
TeOMETPHUHU

5

IToBTOpEHue,
000011IeHNEe 3HAHWI

bubmuoreka [JOK
https://m.edsoo.ru/7f415e2e

PemaTh 3aga4uu Ha IOBTOPEHUE,
WUTIOCTPHUPYIOITHE CBSA3H MEKITY
Pa3TUYHBIMH YacTSAMHU Kypca
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OBIIEE KOJIMYECTBO
YACOB I1O
[TPOT'PAMME

8 KUIACC

HaumenoBanue
pa3aesioB u TeEM
NMPOrpamMMbI

1 YeTbIpEXyroJIbHUKU

68 4 0

KoauuecTBO 9acoB

Kontpoabubie  IIpakTuyeckue
padoThI padoThI

12 1

Bcero

DJIeKTPOHHbIE
(undgposbie)
o0pa3oBaTe/ibHbIE
pecypchbl

bubmuoreka [JOK
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OcHOBHbBIE BU/BI 1€ATCIBHOCTH

HN300paxxkaTh 1 HAXOAUTH HA
YEPTEKAaX YETHIPEXYTOJIBHUKYU PA3ZHBIX
BUJIOB U UX 3JIEMEHTHI.
DopMyTHPOBATH ONIPee/ICHUS
napajuenorpamma, IpsMoyrojIbHUKA,
pomOa, KBaapaTa, Tpareum,
PaBHOOOKO# Tpamnenuw,
MPSIMOYTOJILHOW Tparenu.
Joka3pIBaTh U HCMOJIL30BATh MPH
peLIeHuH 3a1a4 IPU3HAKH U
CBOICTBa: Mapajuienorpamma,
MpSIMOYTOJIbHUKA, poMOa, KBaaparTa,
Tparnenuu, paBHOOOKOW TpamneIuH,
IIPSIMOYT'OJIBHOM Tpaleluu.
IIpuMeHSTH MeTO YBOCHHS
MEIaHbl TPEYTOJIbHHKA.
Hcnoab3oBaTh Hu(pOBLIE pECYPCHI
JUIs1 UCCIIEJOBAHUS CBOMCTB
H3y4YaeMbIX QUryp.

3HAKOMHTBHCA ¢ HCTOpPHEi pa3BUTHA
reoMeTpuu

2 Teopema ®aneca u
TeopeMa o
MPOTIOPIIMOHAITEHBIX
OTpe3Kax, MoJO0HBIE
TPEYTOJILHUKA

15 1
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IIpoBOANTH MOCTPOEHUS C TIOMOIIBIO
LUPKYJISA ¥ TUHEVKH C UCTIOIb30BAHNE
Teopembl Qaieca U TEOPEMBI O
MIPOMOPIMOHATBHBIX OTPE3KAX,
CTPOMTB YETBEPTHIN
MPOIMOPITUOHATBHBIN OTPE30K.
IIpoBoaNTH 10KA3aTEIBCTBO TOTO,
YTO MEJIMaHbI TPEYTOJIbHUKA
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IInomans.
Haxoxnenne
miomaaei
TPEYroJIbHUKOB U
MHOT'OYTOJIbHBIX
¢buryp. [Inomanu
noJI00HBIX uUryp

14

bu6mmoreka [JOK
https://m.edsoo.ru/7f417e18

MIEPECEKAIOTCS B OJTHOM TOUYKE, U
HAXOAUThH

CBsI3b C IICHTPOM MaccC, HAXOAUTh
OTHOIIIEHHE, B KOTOPOM MEIMaHbI
JICJIATCS TOYKOM WX MTePECCUCHHMS.
Haxoauthb 1mo100HbIE TPEYTOTBbHUKH
HA FOTOBBIX YEPTEXKAX C YKa3aHUEM
COOTBETCTBYIOIIUX PU3HAKOB
ogo0us.

Pemarte 3axa4m Ha [10100HBIE
TPEYTrOJIbHHUKH C TIOMOIIBIO
CaMOCTOSITEIBLHOIO MOCTPOCHUS
YepTeKer U HAXOXKICHHS TIOJJOOHBIX
TPEyTrOJbHHUKOB.

I[MpoBoauTH 10KA3aTEIBCTBA C
HCTOJb30BaHUEM MPU3HAKOB MOA00USI.
Jloka3pIBaTh TpU NPU3HAKA 110100
TPEyTrOJIbHUKOB.

I[puMeHATH NOJyYCHHBIC 3HAHUS [TPH
pEIICHUH TEOMETPUICCKUX U
MPAKTHYECKUX 3a]1a4.

3HAKOMUTBLCH ¢ HCTOPHEI pa3BUTHUS
FCOMETPHHU

OgaageBaTh NePpBUYHBIMHU
npeacTaBJIeHUusIMH 00 o011ei Teopun
miomany (Mepsl), GpopmMyanpoBaTh
CBOWCTBA TUIOIIA/IN, BBISICHATH HX
HaTJISIHBIA CMBIC]T.

BeiBoanTh GopMyIIBI IUTOMIAN
rapajuieJIorpaMMa, TPEyToJIbHHKA,
Tparnenuy U3 GOopMyJIbl IO
MPSIMOYTOJIFHHKA (KBapaTa).
BeiBoanTh GopMyIIBI IUTOMIAN
BBIITYKJIOTO YETHIPEXYTOJIbHUKA Yepe3
JUAarOHAIIM U yTOJ MEXIy HUMU.
HaxoauTsp miomanu Guryp,
n300paXEHHBIX HA KJIeT4aTOH Oymare,
HCNOJIB30BaTh pa3OueHne Gpurypsl Ha
YacTU U AOCTPaUBaHUE.



https://m.edsoo.ru/7f417e18
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Teopema ITudaropa u
Hayajaa TPUrOHOMETPUU

10

bubmuoreka [JOK
https://m.edsoo.ru/7f417e18

Pa30upaTtes npuMepsbI UCTIOIB30BaHUS
BCIIOMOTaTeNbHOMN IJIONIAIN UL
peuIeHuA reOMCTPUICCKUX 3a/1a4.
Haxoaurse wiommagy noxo0HbIX
uryp.

BuruucaaTe mIomaan pa3jIn4HbIX
MHOTOYTOJBHBIX (puTyp.

Pemartn 3aavuM Ha I1omaab C
HIPaKTUICCKHUM COACPKAaHUECM

Joxka3zbiBaTh Teopemy Iludaropa,
HCIO0Jb30BaTh €€ B IPAKTUYECKUX
BBIYHCIICHUSIX.

®opMyJIMPOBATH OIIPEIEICHUS
TPUTOHOMETPUUECKUX YHKIHH
OCTpOTO yIJIa, IPOBEPATh UX
KOPPEKTHOCTb.

BBIBOAMTE TPUTOHOMETPHUYECKUE
COOTHOIICHHS B IPAMOYT'OJIbHOM
TPEYTOJIbHHKE.

HccnenoBaTb COOTHOLICHUS MEXKTY
CTOpOHaMH B IPAMOYT'OJIbHBIX
TPEYroJIbHUKAX ¢ yriaamu B 45° u 45°;
30° u 60°.

Hcenoab3oBaTh GOpMyIibl IPUBEICHUS
¥ OCHOBHOE TPUTOHOMETPHYECKOE
TOKJECTBO AJISI HAXOKIECHUSA
COOTHOILIEHUN MEXTY
TPUTOHOMETPUIECKUMH QYHKIUSIMH
Pa3INYHBIX OCTPBIX YIJIOB.
IIpuMeHATH TTOTyYEHHBIE 3HAHUS U
YMEHMSI TP PEIICHUH MPAKTUIECKUX
3ajad.

3HAKOMHTBLCH C HCTOpHei pa3BUTHA
reoOMeTpur

VYTIbl B OKPY>KHOCTH.
Bnucannbie n
OITMCaHHbBIE
YEThIPEXYTOJIbHUKH.
KacarenbHble k

13

bu6nmoreka [JOK
https://m.edsoo.ru/7f417e18

DopMyInpPoOBaTH OCHOBHBIE
OIpeaAciICHUs, CBA3aHHBIC C YIJIaMU B
KpyTe (BIHCAHHBINA yTOJI, IEHTPATbHBIN
yTom).

HaxomguTh BMCaHHBIC YTIIHI,
OIMPAIOIIHECs Ha OJIHY JIYTY,
BBIYUCJISITH YTIIbI C IIOMOIIBIO



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

okpykHocTu. Kacanue

TCOPEMBEI O BIIMCAHHBIX YyTJIaX,

OKpy’KHOCTEi TEOPEMBI O BITHCAHHOM
YeTHIPEXYTOIBHUKE, TEOPEMBI O
[IEHTPAILHOM YTJIE.
HcceaenoBarth, B TOM YHCIIE C
TTOMOIIBIO TII(PPOBBIX PECYPCOB,
BITHCAHHBIC M OMTHUCAHHBIC
YeTBIPEXYTOIBHUKH, BBIBOIUTH HX
CBOICTBA U MIPU3HAKU.
Hcnonb3oBaTh 3TH CBOKCTBA U
MPU3HAKK TP PEIICHHUH 33124
6 [ToBTOpEHME, 4 1 bubmuoreka [JOK PemaTp 3a1a4u Ha 0BTOpEHHE,
00001IeHIE 3HAHMIA https://m.edsoo.ru/7f417e1§ HLIHOCTPUPYIOUINE CBA3U MEKIY
Ppa3siIMdYHBIMH YaCTsIMU KypcCa
OBUIEE KOJIMYECTBO 68 6
YACOB I10 ITPOTPAMME
9 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE OcHoOBHBIE BU/IBI 1eSITEILHOCTH
HauMeHnoBaHnue
Ne a3/1eJI0B M TEM K 11 (pposrie)
w/n ﬁ senom b | Beero OHTpﬁo.]Ibele paKTﬁnqecxne 06PA30BATENBHBIE
ThI ThI
porp paoo pabo pecypehbI
1 Tpuronomerpus. 16 1 bubnmnoreka [JOK @opmyIHPOBATH ONPE/Ie/ICHHs

TeopeMbl KOCHUHYCOB U
cuHycOB. Pemenune
TPEYroJbHUKOB

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

TPUTOHOMETPUUECKUX (YHKIHH
TYNBIX U IPSAMBIX YIJIOB.

BbIBOIMTH TEOpEMY KOCHHYCOB U
TEOpeMy CHHYCOB (C paguyCcoM
OTIMCAHHOW OKPY>KHOCTH).
BeiBoauTH (hOpMYyIIBI AJI51
BBIYHCJICHHUS II0OIIanei ¢
HCIO0JIb30BAHUEM TeopeM
TpUroHomMeTpuu ($popmyia mIoaIu
TPEyTOoJIbHHUKA Yepe3 IBE CTOPOHBI U
YIoJI MEXIy HUMH, OpMyJIa IIOIaIn
YEeTBIPEXYTOJIbHUKA YEPE3 €T0
JUaroHaJIM U yTojl MeXy HUMU).
PemaTh TpeyroapHUKY.

PemaTh npakTUdecKue 3a1a4H,
CBOJAIINECS K HAXOXKACHUIO



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f41a12c

Pa3JIMYHBIX 3JICMCHTOB TPCYT'OJIbHUKA

2 [IpeobpaszoBanue
moxoous.
Merpuyeckue
COOTHOILIEHUS B
OKPYXHOCTHU

3 Bexropsl

10

12

bu6nuoreka [IOK
https://m.edsoo.ru/7f41al2c

bubmuorexa [JOK
https://m.edsoo.ru/7f41al2c

OcBanBaTh NOHSITHE
npeoOpa3oBaHUs TOTOOHSI.
HccnenoBaTh OTHOIICHUE JIMHEHHBIX
3JIEMEHTOB (PpuUTyp mpu
npeoOpa3oBaHUN TTOIOOUS.
HaxoguTth npuMmeps! mo1o0us B
OKpY’Karollel AeHCTBUTENBHOCTH.
BuiBOOMTH MeTpUUCCKUC
COOTHOIIEHHS MKy OTPE3KaMHU
XOpA, CEKYIINX U KacaTeJbHBIX C
WCTIONTb30BAaHUEM BIIMCAHHBIX YTIIOB U
MOT00HBIX TPEYTOIEHUKOB.

PemaTth reoMeTpuiecKue 3a1a9u U
3a/1a4d U3 PEATbHOMU KU3HU C
UCIIOJIb30BaHUEM IMOTOOHBIX
TPEYTOJIHHUKOB

Hcnoab30BaTh BEKTOPHI KaK
HampaBJICHHbIE OTPE3KHU, HCCIE10BATH
reoMeTpHUYEeCcKuil (epeMeIeHre) u
(hm3nueckuii (cuina) CMBICITBI
BEKTOPOB.

3HaTh onpeaeeHUsi CYMMBI U
Pa3HOCTH BEKTOPOB, YMHOKEHUS
BEKTOpa Ha YUCIIO, UCCIIe0BATh
reoMeTpHUECKIi U pru3ndeckuii
CMBICJIBI 3THX OIlEpaLUd.

PemiaTh reoMeTpuuecKue 3a1auu ¢
HCTIOJIb30BAaHUEM BEKTOPOB.
PackJjiagpIBaTh BEKTOp 110 JBYM
HEKOJUTMHEAPHBIM BEKTOPaM.
Hcnoab3oBaTh cKalsipHOE
MIPOU3BE/ICHUE BEKTOPOB, BLIBOAUTH
€ro OCHOBHBIE CBOMCTBA.
BoruucasaTs cymMmmy, pasHOCTb U
CKaJIsIpHOE MPOW3BE/IEHHE BEKTOPOB B
KOOpAWHATaX.

[IpuMeHsITH CKaIISIPHOE
MIPOU3BEICHUE ISl HAXOXKICHHS AJTHH
U YIJIOB



https://m.edsoo.ru/7f41a12c
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JexkapToBbl
KOOpJMHATHI Ha
IJIOCKOCTH

bu6nuoreka [IOK
https://m.edsoo.ru/7f41al2c

OcBanBaTh NOHATHE MIPSIMOYTOJIBHOM
CHCTEMBbI KOOPAMHAT, JE€KapTOBBIX
KOOpJUHAT TOYKH.

BriBOAUTH ypaBHEHHE MIPSIMON U
OKPY>KHOCTH.

Bb1aesiTh MOTHBIN KBaapaT i
HaXOKACHUS LIEHTPa U paauyca
OKPYKHOCTH 110 €€ YPaBHEHUIO.
Pemats 3aga4n Ha HaXOXKIEHHE
TOYCK MEPECCUCHUA NTPAMBIX U
OKPY>KHOCTEH C MOMOILBIO METOJA
KOOpHHAT.

Hcnosb30BaTh CBOWCTBA YIIIOBOrO
ko3¢ uIeHTa IPSIMOH TIPH pEIeHNN
3aj]1a4, /Ui ONpeAeIeHHs
PpacoNOXKEHUS TPSIMOU.

IIpuMeHATH KOOPAUHATHI TPU
pEILIEHUH TE€OMETPUIECKUX U
IMPAKTUYCCKUX 3a4a4, JJId IIOCTPOCHUA
MaTeMaTHYECKUX MOJENEN pealbHbIX
3a/1a4 («METOJ KOOPIAUHATY).
ITonb30BaThCs JUIsl IOCTPOEHUS U
Hcclie10BaHui HU(POBBIMU
pecypcami.

3HAKOMHUTBCH ¢ HCTOPUEH pa3BUTHUSA
reoMeTpuun

[IpaBunbHBIE
MHOT'OyTOJIbHUKH.
JnHa OKpY»KHOCTH U
IIouiaib Kpyra.
Brruucnenune
II0Iane

bubmmoteka [IOK
https://m.edsoo.ru/7f41al2c

®opMyJIMPOBAThH OTIpE/IEICHIE
MPaBUJIBHBIX MHOTOYTOJIbHUKOB,
HAXOAMTb UX JIEMEHTHI.
ITonb30BaThCS TOHATHEM JIIUHBI
OKPY>KHOCTH, BBEJIEHHBIM C ITOMOLIBIO
MIPaBHJIBHBIX MHOTOYTOJIEHUKOB,
onpeneJIsiTh YUCIIO | |, IIUHY IyTH U
paAWaHHYIO Mepy yTJa.

IIpoBoaNTH Mepexox OT paAHuaHHON
MepBI yIia K TpalyCHOH 1 HAa00O0POT.
OnpeneasiTh TUIOMIAAb KpyTa.
BuiBoauTh GopmyJibl (B rpagyCcHON U
pauaHHOM Mepe) IJIs JUIMH JyT,
IJIouIaiel CEKTOPOB U CETMEHTOB.



https://m.edsoo.ru/7f41a12c
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BoruncaaTts wiomaau uryp,
BKJIKOYAKOLIUX 3JEMEHTBI OKPY>KHOCTH
(kpyra).

HaxoauTh miomaay B 3agadax
peUTHHOM KU3HU

I[BI/I}KCHI/IH IINTIOCKOCTH

bu6nmoreka [IOK
https://m.edsoo.ru/7f41al2c

Pa3ouparth npuMepsl,
WUTIOCTPUPYIOLIHE TOHSITHS
JBIDKEHMSL.

DopMyJIMPOBATH ONIPEICIICHHS
napajieNIbHOrO IIEPeHoca, oBopoTa U
OCEBOI CUMMETPHH.

BoIBOAMTE UX CBOIICTBA, HAXOAUThH
HENOABWKHBIE TOUKH.

HaxoauTe LEHTPBI U OCU CHMMETPUI
npocTeimux Guryp.

IIpumeHATH NapasIeNbHBIN TEPEeHOC
U CUMMETPHIO NIPH PELICHUU
reOMETPHUECKHX 3a/1a4 (pa3dupars
MIPUMEPHI).

Hcnosb3oBaTh 17151 IOCTPOCHUS U
UCCIeIOBaHUH U POBBIE PECYPCHI

IToBTOpEHME,
0000111eHHE,
CHCTEMAaTH3allHs
3HAHUM

bu6mmoteka [IOK
https://m.edsoo.ru/7f41al2c

OnepupoBath NOHATUAMU: Durypa,
TOYKa, MPsIMasi, yroJl, MHOTOYTOJIbHHK,
paBHOOEIPEHHBII U pABHOCTOPOHHUI
TPEYTOJIbHUKH, TPSIMOYTOIbHBIN
TPeyroiibHHK, Me/lnana, OuccekTprca
Y BBICOTA TPEYTOJIbHHKA,
napasuiesiorpamMmm, pomo,
NPSIMOYTOJIbHUK, KBAJIPAT, TPAIICIHS;
OKPY)KHOCTb, KacaTeJIbHasl; paBEHCTBO
u noobue Guryp, TpeyroibHUKOB;
napauIeIbHOCTh U
MEePIEeHANKYSIPHOCTD TPSIMBIX, YTOJT
MEKTY MPSIMBIMH, CHMMETPHS
OTHOCHTENILHO TOYKH U TIPSIMOIf;
JUTHHA, PACCTOSIHUE, BEJIMYMHA YTJIa,
IUTOMIA/Tb, TIEPUMETP.

Hcnoan3oBarb popmybi:
nepuMeTpa U IUIoIaIu
MHOTOYTOJIbHUKOB, JUTHHBI
OKPY)KHOCTH ¥ TUIOLIAH KpyTa,



https://m.edsoo.ru/7f41a12c
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00BEMa MPAMOYTOJIEHOTO
Tapajureeune/a.

OnepupoBaTrb NOHSITUSIMU:
MIPSIMOYTOJIbHASL CUCTEMa KOOPINHAT,
BEKTOP; HCMOJIb30BATh YTH MOHSATHUS
IUISL TIPEJICTABICHUS TaHHBIX U
perieHus 3a1ad, B TOM YHCIIE U3
JIPYTUX YYeOHBIX TPEAMETOB.
PemiaTs 3a1a4u Ha MOBTOpPEHUE
OCHOBHBIX HOHSITI/II\/'I, I/IJIJIIOCTpa]_[I/IIO
CBsI3€H MKy Pa3IMIHBIMU YaCTIMHU
Kypca. BeioupaTh MeToa Jyis
pelIeHus 3a1a4u.

PemaTh 3agaun u3 MoBCceIHEBHOI
JKU3HU

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68




YYEBHO-METOJUYECKOE OBECIIEYEHHE OBPA30OBATEJIBHOI'O
ITPOLOECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI IUIS1 YYHEHUKA

7 KUIIACC

Aranacsa JI.C., byry3o B.®., Kagomues C.b. u apyrue ['eomerpus 7-9 knacc AKuroHnepHoe
obmectso "MznarensctBo "[Ipocsenienue”;

8 KJIACC Aranacsu JI.C., Byry3zos B.®., Kagomues C.b. u apyrue, 'eomerpusi, 7-9 knacc,
Axmmoneproe obmiectBo «M3marensctBo «lIpocBemienue

9 KUIACC

Aranacsa JI.C., byry3os B.®., Kagomues C.b. u apyrue, 'eomerpust, 7-9 kinacc, AKIImoHEpHOE
obmectBo «M3aarenscTBO «IIpocBemieHme ;

METOAUYECKHUE MATEPHUAJIbBI JJ1SA YUUTEJA

7 KUIIACC

['eomeTpus: 7 Ki1acc: CaMOCTOSITEIIBHBIC H KOHTPOJIbHBIE pa0OoThI: yueOHOoe mocobue / MLA.
Nuenckas. M.: IIpocsemenue, 2022.

I'eometpus. 7 knacc: TemaTudeckue TecThl K yueOHuky JI.C. AtanacsiHa u Apyrux: ydeoHoe
nocooue / T.M. Mumienko, A.Jl. bauakos. M.: [Ipocsemienne, 2022.

['eometpus. 7 kiacc. Pabouas teTpans: yuebroe nocodue. JI.C. AtanacsH o ap. M.:
[Ipoceemenue, 2022.

8 KUIACC

['eometpus. 8 knacc: TemaTudeckue TecThl K yueOHuky JI.C. AtanacsiHa u Apyrux: ydeoHoe
nocobue / T.M. Mumenko, A.Jl. bauakos. M.: [Ipocsemenune, 2022.

I'eometpus. 8 knacc. Pabouas Tetpanp: yueonoe nmocodue. JI.C. Atanacsis o np. M.:
[Ipocsemenue, 2022.

I'eomerpus. 8 knacc: aunaktudeckue marepuansl. / b.I'. 3us, B.M. Meiinep. M.: Ilpocsemienue,
2022.

['eometpus. 7-9 knaccel. Inarnoctuueckue Tectol. / B.M. Pepkuk. M.: Ilpocsermienue.

9 KJIACC

['eometpus. 9 knacc: Temaruueckue TecTol K yueoHuky JI.C. AtanacsHa u Ipyrux: yueOHoe
noco6ue / T.M. Mumienko, A.Jl. bauakos. M.: [Ipocsemienue, 2022.

['eomerpus. 9 knacc. Pabouas Terpaas: yueOHoe nocobue. JI.C. AtanacsH o ap. M.:
[Ipocsemenue, 2022.

['eomerpus. 9 knacce: aunaktudeckue marepuansl. / b.I'. 3us, B.M. M.: [Ipocsemenue, 2022.

['eomerpus. 7-9 knaccel. uarnoctuueckue tectsl. / B.U. Peixuk. M.: [IpocBemenne.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
7 KUIIACC

Poccuiickas 3neKkTpoHHas MIKoIa

bu6mmorexa [IOK

8 KUIACC

Poccuiickas aneKkTpoHHas MIKoIa



bu6mmoreka [IOK

9 KJIACC

Poccuiickas 3eKTpoHHas MIKoJIa
but6mmoreka [JOK

MATEPHUAJIBHO-TEXHUYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O
IMPOLECCA

YYEBHOE OBOPYJOBAHHUE

Jlocka ¢ MarHUTHOM MOBEPXHOCTHIO, MHTEPAKTUBHAS JOCKA, IPOEKTOP, HOYTOYK, IPUHTED

OBOPYJIOBAHME JIUIAA MIPOBEJAEHUSA IPAKTUYECKUX PABOT
Paznarounsiii Marepuai
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