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INOACHUTEJIBHASA 3AIINCKA

I'eomeTpusl Kak OJMH U3 OCHOBHBIX Pa3JelOB LIKOJIBHOM MaTEMaTUKHU, UMEIOIINUNA CBOEH
LEJIbI0  00ECleYUTh H3yuyeHHE CBOWCTB W pa3MepoB (GUIYp, HUX OTHOLIEHMH M B3aUMHOE
pacIioio’KeHHe, OMHMPAECTCs Ha JIOTMYECKYIO, IOKa3aTeNbHYIO JHMHUIO. LIeHHOCTh H3ydeHus
reOMETPUH Ha YPOBHE OCHOBHOT'O 00Ilero o0pa30BaHus 3aKI0YaeTCsl B TOM, UTO 0Oydarouuiics
YYUTCS TPOBOJUTH JOKA3aTEeNIbHBIE PACCYKICHHS, CTPOUTH JIOTMYECKHE YMO3AKIIIOUCHHUS,
JIOKa3bIBaTh MCTUHHBIC YTBEPXKICHHS U CTPOUTh KOHTPIPHUMEPBI K JIOKHBIM, MPOBOAMTH
paccyXIeHUs «OT MPOTUBHOTO», OTINYATh CBOMCTBA OT MPU3HAKOB, (POPMYIUPOBATH OOpaTHbIE
yrBepxkaeHus. Ocoboe 3HaueHWe JOKa3aTelbHas JTUHHUS HUMEET Uil YIIyOIEHHOTO HM3y4YeHHUs
MaTeMaTHKH.

Llenpi0 M3y4YeHUS TEOMETPHH SBISAETCS HCIONb30BaHUE €€ KaKk WHCTPYMEHTa IpH
pEeLICHUHM KaK MaTeMaTH4YeCKMX, TaK W IMPaKTHUYECKUX 3a/ad, BCTPEYAIOLIUXCA B pPEalbHOM
xu3HU. OOy4aromuiicss JOJDKEH HAYYUTHCS OMPENEIITh T€OMETPUYECKYI0 (pUrypy, ONMCHIBaTh
CJIOBaMM 4epTEX WIM PHUCYHOK, HAWTH IUIOLIAJb 3€MEJIbHOI'0 Y4YacTKa, pPacCUUTHIBATh
HEOOXOAUMYIO [UTMHY OITOBOJIOKOHHOTO KaOenst win TpeOyeMble pa3Mepbl Tapaxa s
aBTOMOOMIIL. DTOMY COOTBETCTBYET BTOpAsi, BHIYMCIMTEIbHAS JIMHUS B U3YYCHUM I'€OMETPHH.
[lpu pemeHuM 3agad  MPAKTHUECKOTO  XapakTepa OOYYArOIIMICS  yYUTCI  CTPOUTH
MaTeMaTHYECKUEe MOJENU pEalbHbIX JKM3HEHHBIX CHUTyalluid, HPOBOJUTH BBIYUCICHUS U
OLICHUBATh aJICKBATHOCTb MOJYYSCHHOTO pe3yJIbTaTa.

Oco0eHHOCTh y4eOHOro Kypca yriyoJE€HHOrO M3yuyeHHUs T€OMETPUHU COCTOUT B TOM, YTO
o0yyJaromuecs: He MPOCTO 3HAKOMSTCS C ONpeACTIEHHBIMUA TOHATHAMH, & YBEPEHHO OBJIAJCBAIOT
umu. CyllecTByIolIMe TEeMbl IMPOrpaMMbl 0a30BOro Kypca IeOMETpUHM M3ydaroTcs Ha Ooiee
riyOOKOM ypoBHE, a oOydaromuecss HpUOOpETaroT YMEHHs, MOMOTAIONIMe HM YBEPEHHO
IPUMEHATh CBOU 3HAHUS HE TOJIBKO B MaTeMaTHKe, HO U B CMEKHBIX IIpeIMeTax, MpexJie BCero
¢u3uke u WHOPMATHKE, a TAKXKE IIOJIB30BATHCS IOJYYEHHBIMH 3HAHUSAMU TPU PEHICHUU
IPaKTUYECKHX 3a/1a4.

CormacHo yueOHOMY IUTaHy B 7—9 KilaccaX HW3ydaercsi yriyOJEHHBIH Yy4eOHBIA Kypc
«["eomeTpusi», KOTOpBIH BKJIIOYAET CIEYIOUIME OCHOBHBIE pa3jieibl cojaepkanus: «Hawama
reomerpun», «TpeyroapHukm», «OKpyKHOCTB»,  «YUeTwpéxyronpHukm», «Ilomoduey,
«OneMeHTbl TpuroHoMeTpum», «llmomanu», a Takke «Merol KoOpAMHAT», «BeKTOpBI»,
«IIpeobpazoBaHus MIOCKOCTH.

Ha u3yuyenue yuebHoro kypca «I'eomerpus» orBoautcs 306 yacos: B 7 knacce — 102 vaca
(3 gaca B Hepeno), B 8 kiacce — 102 vaca (3 gaca B Heneno), B 9 kinacce — 102 gaca (3 yaca B
HEJIEIIO).



COJAEP/KAHUE OBYYEHUA
7 KUIIACC

HauaJjia reomerpun

HcTopusi BO3HMKHOBEHHS M DPa3BUTUS reoMeTpud. HauanbHble MOHATHS T'€OMETPUU.
Touka, npsiMasi, 0Tpe30K, Jiyd. [loHsTHe 00 akcuome, TeopeMe, 10Ka3aTeNbCTBE, ONPEIEIECHUH.

B3anMHOe pacnosnokeHue TOYeK Ha IpsMoil. M3mepeHue IIuHBI OTpEe3Ka, pacCTOsSHUE
MEXy TOUKaMHU.

ITonmymnockocts U yros. Buasl yrios. M3mepenue BenuuuH yriioB. BepTukanbHble U
cMexHble yriuel. llapamiensHple M NEpIEHIUKYIApHBIE NpsAMbIE. PaccTosiHME OT TOYKH -0
npsmMoid. buccekrpuca yria.

Jlomanas. Buasl nomanbix. JlimHa < somanoil.  MuoroyrosbHuku. Ilepumerp
MHOTrOYyrojbHUKa. [IoHATHE O BBIIYKIIBIX U HEBBITYKJIBIX MHOIOYTOJIbHUKAX.

[lepBryHbIe IpeICTaBIEHUS O paBEHCTBE QUTYP, UX PACIOIOKEHUH, CHMMETPHH.

IIpocreiimue noctpoenus. MHCTpyMEHTBI U1l UBMEPEHUIN U TOCTPOCHUM.

TpeyroibHuKu

Buner TPEYrOJIbHUKOB! OCTPOYTOJIbHBIE, IIPSIMOYTOJIbHBIE, TYIOYTOJIBHBIE,
paBHOOEIpeHHBIC, paBHOCTOPOHHHUE. MennaHa, OMCCEKTpHCa B BEICOTA TPEYTOJIbHUKA.

PaBeHcTBO TpeyronbHukoB. I[lepBelii M BTOpPOH NpPHU3HAKK PABEHCTBA TPEYrOJbHUKOB.
PaBHOOepeHHBIE TPEYrONBPHUKM W HMX CBoWcTBa. [IpH3HAK paBHOOEIPEHHOTO TPEYrOJbHHKA.
Tperuit npu3HaK paBeHCTBA TPEYTOJIBHUKOB.

CooTHoIIeHHs MEX/ly CTOPOHAMH U yriaMH TpeyrojbHuKa. HepaBeHCTBO TpeyrojabHUKA.
HepaBeHCTBO 0 JUIMHE JTOMAHOM.

Cummerpuunbie purypbl. OCHOBHBIE CBOMCTBA 0ceBOM cummeTpu. [Ipumepsl cumMmmeTpun
B OKPY’KaOIlleM MUDE.

IMapanueabHbie npsiMbie. CyMMa yIJjIOB MHOTOYTOJIbHUKA

[TapamienpHOCTh MPSAMBIX, MUCTOPUYECKUE CBEACHHS O mocTynate EBkinuaa u o posn
JloGaueBCcKOro B OTKPBITUM HEEBKIMA0BOM reoMerpuu. CBOWCTBAa M NMPU3HAKK MapaliebHbIX
npsimblx. CyMMa yrjioB TpeyrojibHHKa. BHemHue yrisl TpeyroiabHuka. CymMma BHYTPEHHHMX
YIJI0B MHOTOYTOJIbHUKA U CyMMa BHEITHUX YIJIOB BBITYKJIOIO MHOTOYTOJIbHUKA.

IIpsiMoyroJibHBIEC TPEYTOJIbHUKH

[Tpu3Haku paBeHCTBAa MPSIMOYTOJbHBIX TPEYroJbHUKOB. lleprneHauKkynsp U HakJIOHHas.
CBolicTBO MeauaHbl INPSMOYIOJIBHOTO  TPEYTOJIbHHMKA, MPOBEAEHHOW K  TUIIOTEHY3E.
[TpstMmoyToNbHBIN TPEYroJbHUK ¢ yriaoM B 30°.

Oxkpy:KHOCTH

[ToHsATHS OKPYXHOCTM M Kpyra. OJIEMEHTbl OKPY)KHOCTHM U Kpyra: LEHTp, paauyc,
JUaMeTp, XOopJa, UX CBOMCTBA. B3auMHOe pacronoxeHue OKpyKHOCTH U npsimoi. KacarenpHas
U ceKkymass K OKpyxkHocTH. OKpyKHOCTb, BIucaHHass B yroi. [Ipocreiinne mocTtpoeHus c
MIOMOUIBIO HUPKYJIS U TUHENKH.

I'eomeTpuueckmne mecra ToUeK

ITonsiTue 0 reomeTpudyeckoM Mecte TodeK. IIpumepbl reoMeTpudecKkux MECT TOYEK Ha
IJIOCKOCTH. buccekTpuca yria u cepeTuHHBIA NMEPIEeHIUKYIIp K OTPE3Ky Kak Te€OMEeTpUdecKue
MecTa Touek. OnucaHHas OKPYKHOCTb TPEYroJIbHHKa, €€ HEeHTp. MeTo reOMETpUUECKUX MECT
TOYEK P PEIIEHUH F€OMETPUUYECKUX 3a/au.

ITocTpoeHnust ¢ MOMOIIBIO HMPKYJISl H JIMHEHKH

Uctopuueckue ceaeHus. OOOCHOBaHUS NPOCTEMIINX MOCTPOEHUHM, ATambl 3aJadydl Ha
MIOCTPOEHHUS, PELLIEHHUE 33/1a4 HA TIOCTPOEHHUE LIUPKYJIEM U JINHEHKOM.
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YeThIpEXyroabHUKHA

[TapannenorpamMM, ero mnpu3Haku M cBoiicTBa. IIpsMOyroiapHHK, pomO, KBajgpaT, HMX
npu3Haku U cBoicTBa. Tpamemnus. PaBHoOenpeHHas Tpameuusi, €€ CBOWCTBA W IMPHU3HAKU.
[TpstmoyronbHast Tpaneuust. CpeaHsis JIMHUS Tparenuy.

CpenHsas nuHUS TpeyroyibHUKAa. MeToj yIBOECHHMS MEIWaHbl TpPEyrojibHHKa. Teopema o
NIEPECEYEHUH MEIMAH TPEYroJbHUKA.

Teopema daiieca, TeopeMa O NMPONOPLUUOHAIBHBIX OTpe3kax. Teopema BapunboHa [u1s
IIPOU3BOJILHOTO YETHIPEXYTOJIbHUKA.

LleHTpanbHO-CUMMETPHYHBIC (PUTYPHI.

IMopooue

[Tonobue TpeyrosbHUKOB, KO3 GuIueHT noaoous. [Ipu3Haku mogo0ust TpeyroibHUKOB.
[TpumeneHnue noo0Ust PHU PEIICHUH TEOMETPUUECKUX U MPAKTUYECKUX 3a/1a4.

ILnomann

[Tonstue o mromanu. CBoicTBa MIomaae reomerpudeckux ¢uryp. I[Ipocreiimme
dopMyinbl Ui IJIOLIAAM TPEYroJibHMKA, Mapajuiesorpamma, pomda u Tpaneuuu. [lnomanau
no100HbIX (puryp. OTHOIICHHE TUIOIIAIel TPEYTr OJIbHUKOB.

Teopema Iludaropa

Teopema Iludaropa. IIpumenenne Teopemsl [ludaropa npu pemieHMH MPAKTHYECKUX
3a/1a4.

JJieMeHThl TPUTOHOMETPHH

CuHyC, KOCHUHYC, TaHT'€HC U KOTAHI'€HC OCTPOro yrja MpsIMOYTOJIbHOI'O TPEYroJbHUKA.
Tpuronomerpuueckre (ynkuuu yrioB B 30°, 45° u 60°. IIpomopiuoHaIbHBIE OTPE3KH B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE.

Yribl 1 4eThIPEXYTOJIbHUKH, CBA3aAHHbIE C OKPYKHOCTBHIO

BrnucanHble M LEHTpaJIbHBIE YIUIBI, YIOJI MEXKJY KACATEIbHOM M XOPIOH. YTIBl MEXIY
XOpJlaMd M CEeKyIIMMH. BrnucaHHble M ONUCAaHHBIE OKPY)KHOCTH TpPEYrojbHUKA U
4yeThIpEXYroibHUKU. CBONCTBA M NPHU3HAKUM BIMCAHHOIO YETBIPEXYrosbHMKA. B3aumnoe
pacrioyio’)keHre ABYX OKpykHocTed. Kacanue oxpyxnocredl. OOmue KkacarelbHble K JABYM
OKPYKHOCTSIM.
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Peuienue TpeyroJibHNKOB

Cunyc, xocuHyc, TanreHc yriaoB ot 0° go 180°. OCHOBHOE TPUTOHOMETPHYECKOE
TokaecTBO. PopMynbl puBeneHUs. Pemenue TpeyroinbHUKOB. Teopema KOCMHYCOB M TeOopeMa
CHUHYCOB. PellleHne mpakTH4YecKHX 3aJad C HUCIOJIB30BAHUEM TEOPEMBI KOCMHYCOB M TEOPEMBI
CUHYCOB. Pemienne 3aga4 reoMeTpUIeCKOW ONTUKH.

Tpuronomerpudeckue GopMyisl JUIsl IO TPEYTOJIbHUKA, TapajljielorpaMma, poMoa,
tpaneuuu. Popmyna ['epona. @opmyna MmIomaan BEITYKIOTO YE€THIPEXYTOIbHUKA.

ITopo0ue TpeyronbHUKOB

Xopapl ¥ I0JI00OHBIE TPEYTOJbHUKH B OKPYKHOCTU. Teopema O MpOU3BEICHUH OTPE3KOB
XOpZ, TEOPEMBI O IPOU3BEACHUU OTPE3KOB CEKYIIUX, TEOpeMa O KBaJapaTe KacaTeIbHOM.
IIpuMeHeHne Npu peleHnH reoMeTpudeckux 3axad. Teopembl UeBbl u Menenas. Ilonstue o
TOMOTETHH.

Meroa koopauHaT

VYpaBHeHHEe OPAMOM Ha IUIOCKOCTH. YTJIOBOW KO3((UIMEHT M CBOOOIHBIN ieH, HX
reoMerpuueckuil cmbicia. [lapaniaenbHOCTh W NEPIEHIUKYISIPHOCTh NPSAMBIX (dYepe3 yrioBoOn
KO3 PHULIHEHT).



VYpaBHEeHHE OKpYKHOCTU. HaxoxacHue IiepecedeHUudl OKpPYKHOCTEH U IpsSIMBIX B
KoopauHatax. @opMmysna paccTOsHUA OT TOYKM 10 mOpsimMoil. Ilnomane mapamienorpamMma B
KOOpJMHATax, MOHATHE 00 OpPHUEHTHUPOBAaHHOH Iwiomanu. [IpuMeHeHne merona KOOpAWMHAT B
IIPAKTUKO-OPUEHTUPOBAHHBIX FEOMETPUUYECKUX 3a/1a4ax.

BekTops!

Bektops! Ha mnockocTd. Cl0KeHUE U BBIUUTAaHUE BEKTOPOB — IIPaBWJIa TPEYrOJIbHUKA U
napajuieJiorpaMMa. YMHOKEHUE BekTopa Ha uucio. Koopaunarel BekTopa. CliokeHHE U
BBIUNTAHUE BEKTOPOB, YMHOKEHHE BEKTOPA HA YHCJIO B KOOpAMHATaX. [[puMeHenue BEKTOpOB B
¢du3uke, HEHTp Macc.

[Tonsatne o 6Gasuce (Ha miuockocTH). Pa3noxeHuss BekTopoB Mo Oaszucy. CkaisipHoe
IIPOU3BE/ICHUE BEKTOPOB, TEOMETPUUYECKUIN CMBICII U BBIPAKEHUE B JEKAPTOBBIX KOOPIMHATAX.
JucTpuOyTUBHOCTD CKAISIPHOrO Ipou3BeAeHus. CKalsgpHOe NMPOU3BEJCHUE U IPOELUPOBAHUE.
[IpuMeHeHrEe CKaJSIpHOTO MPOU3BEACHUS BEKTOPOB ISl HAXOXKACHUS JJIMH U yrioB. Pemenue
FEOMETPUUYECKUX 3aa4 C IIOMOILBIO CKAJIIPHOTO ITPOU3BENCHU.

JITHHA OKPYKHOCTH M IJIOIIAb KpPyra

ITpaBriibHBIE MHOTOYrONBHUKU. JlJInHA OKpyX)HOCTU. ['pagycHas u pannaHHas Mepa yria,
BBIYMCIICHUE JJIMH AYr OKpyxkHocteil. Ilmomane kpyra, cekropa, cermenra. Mcropuueckue
CBe/IeHUs 00 U3MEPEHUH JJIMHBI OKPYKHOCTH U TUIOLIAU KpyTa.

J{BUKEeHUS MII0CKOCTH

LlentpanbHas cummerpus. lLlenTpanbHo-cummeTpuunble Gurypsl. IloBopotr. OceBas
cumMeTpus. PUrypsl, CHMMETPUYHBIE OTHOCUTEIBHO HEKOTOPOU ocu. IlapasienbHslii mepeHoc.

[Tonstue nBwxeHuss W ero cpoiictBa. PaBeHcTBo ¢uryp. IIposBieHus cuMMeTpuu B
IpUpoOJe, >KUBOMMCH, CKYyJIbNType, apxuTekrtype. Kommosuiuum nBumxeHuil (mpocreiiue
npuMepsl). [IpumeHeHne B reoMeTpu4ecKux 3a1a4ax.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «'EOMETPUSI» HA YIJIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIEIO
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3y/ibTaThl OCBOEHUS MPOrpaMMbl IO MaTeMaTHKE XapaKTEPU3YIOTCS B
YacTu:

1) naTpHOTHYECKOr0 BOCIIMTAHHUS:

IPOSIBIEHUEM MHTEpeca K IMPOLUIOMY W HACTOSILEMY POCCHUICKOM MaTeMaTUKH,
LICHHOCTHBIM OTHOIIEHHUEM K JOCTH)KEHUSIM PpOCCUHCKMX MaTEeMaTUKOB M POCCHMCKOMN
MaTEMaTUYECKOH IIKOJIbI, K HCIIOJIb30BAHUIO 3TUX JTIOCTH)KEHUH B APYTUX HAyKax U IMPUKIATHBIX
chepax;

2) rpaKIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

TFOTOBHOCTBIO K BBIIOJHEHUIO OOSI3aHHOCTEH TIpakJaHMHA M Ppeald3alud ero Ipas,
IPEJCTaBICHUEM O MaTEeMaTHYEeCKUX OCHOBAaX (YHKIMOHMPOBAHUS PA3JIMYHBIX CTPYKTYP,
SBJICHUH, MPOLEAYp TPakJaHCKOro oOIiecTBa (HampuMep, BbIOOPHI, OMPOCHI), TOTOBHOCTBIO K
OOCYX/IEHUIO 3TUYECKUX MPOOJeM, CBSI3aHHBIX C MPAKTHYECKUM IMPUMEHEHHEM JIOCTHUKEHUH
HayKH, OCO3HAHUEM BaKHOCTU MOPAJIbHO-3TUUYECKUX IPUHLIUIIOB B I€ATEIbHOCTH YUEHOIO;

3) TPYA0BOI0 BOCIIMTAHMSA:

YCTAaHOBKOM Ha AaKTHMBHOE Y4YacTHUE B PEUICHUHM MPAKTUYECKUX 3a/Jady MaTeMaTU4ecKOu
HalpaBJIEHHOCTH, OCO3HAHMEM Ba)KHOCTH MaTeMaTHYECKOro oOpa30BaHUs Ha MPOTSHKEHUH Beei
YKU3HU JJIs1 YCHEIIHON NMpOoQecCUOHANbHOMN J1€ATENbHOCTH U Pa3BUTUEM HEOOXOIUMBIX YMEHUH,
OCO3HaHHBIM BBIOOPOM U IIOCTPOCHHEM WHIUBUAYAJIbHOH TpPAeKTOPUM 0Opa3oBaHUs W
YKU3HEHHBIX IUIAHOB C Y4ETOM JINYHBIX MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEI;

4) 3¢TeTHYECKOI0 BOCIIUTAHUS

CIIOCOOHOCTBIO K AMOLIMOHAJIBHOMY U 3CTETHUYECKOMY BOCIPHUSATHUIO MaTeMaTHYECKHX
00BEKTOB, 3a/1a4, PELICHUH, pacCyKI€HHH, YMEHUIO BU/IETh MaTEMaTHYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) neHHOCTEH HAYYHOTO NIO3HAHMSA:

OpUEHTAIlel B AESITEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4dHbIX INpeAcTaBleHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs YeJIOBeKa, MPHUPOIbl M O0OLIecTBa, INOHUMaHHEM
MaTeMaTUYeCKOl HayKu Kak c(depbl 4eloBEYEeCKON MAEsITeIbHOCTH, ATAaloB €€ pa3BUTUS U
3HAYMMOCTH ISl Pa3BUTUS LIUBUIIN3ALIUH, OBJIAJICHUEM SI3bIKOM MaTEMATHKU U MaTEMaTHYECKON
KyJIbTYpOH KaK CpEICTBOM TIO3HaHWS MHpa, OBJIAJEHHUEM HaBBIKAMHU HCCIIEOBATEIbCKON
JESTEIILHOCTH;

6) ¢usuyeckoro BocnuTaHus, GOpPMHPOBAHMA  KYJbTYPbl 310pPOBbS U
IMOLMOHAIBLHOIO 0JIArONMOTyYHs:

FOTOBHOCTBIO NPHUMEHATh MAaT€MaTHYECKHE 3HAaHUS B MHTEpecax CBOEro 3/10pOBbs,
BEJICHUS 3[I0POBOTO 00pa3a >KM3HM (37J0pOBOE MUTaHME, COATAHCUPOBAHHBIM PEXUM 3aHATHH U
OTIIbIXa, peryispHas (Qu3uyeckass aKTHUBHOCTh), CHOPMHUPOBAHHOCTHIO HaBBIKA pediekcuu,
IPU3HAHUEM CBOETO MPaBa Ha OMIMOKY M TaKOT'0 K€ MpaBa JIPyroro 4eaoBeKa;

7) IKOJIOrM4eCKOro BOCIIMTAHMS:

OpHEHTalMe Ha MPUMEHEHHE MaTeMaTU4YeCKHX 3HaHMU JUIs pelleHus 3a7ad B 00J1acTH
COXPaHHOCTH OKpY)KaloIlel cpeibl, IJIAaHUPOBAaHHUS MMOCTYNKOB M OLEHKH HX BO3MOXKHBIX
MOCJEICTBUMA Il OKpY’Karollel cpesibl, 0OCO3HAHHEM TJI00aIbHOTO XapakTepa 3KOJIOTHYECKUX
npo0JieM U myTel X pelieHus;

8) aganTannu K M3MEHSIOUMIMMCH YCJI0BUSM CONMAJIBLHON M IPUPOIHOM Cpeabl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBMSIX HEONPEICIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAaKTHUECKYIO AESITEIbHOCTh, B TOM UMCIIE YMEHHUE YUUTHCS Y APYTUX



Jrofiel, MpuoOpeTaTh B COBMECTHOW JIESITEIbHOCTH HOBBIC 3HAHMS, HABBIKA M KOMIIETCHIIUU U3
OIbITa IPYTHX;

HEOO0XOIUMOCTBIO B (DOPMUPOBAHMHM HOBBIX 3HAHHH, (HOPMYIHPOBATH WICH, MOHATHA,
TUNoTe3bl 00 00BEKTaX U SBJICHUSAX, B TOM UHUCIIE PaHEE HEU3BECTHBIX, OCO3HABATH JEPUINTHI
COOCTBEHHBIX 3HAaHUN ¥ KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE Pa3BUTHUE;

CIOCOOHOCTBIO  OCO3HAaBaTh CTPECCOBYKD CHUTYallMI0, BOCIPUHHMATh CTPECCOBYIO
CUTYallMI0 KaK BBI30B, TPEOYIOLIMH KOHTPMEp, KOPPEKTHPOBATb NPUHHMAEMBbIE PELICHUS U
neicTBus, GopMyJIMpOBaTh U OLIEHUBATh PUCKH U MOCJIEACTBUS, (POPMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpTare OcBOEHUS MPOrpaMMbBI MO MAaTEMATHKE HA YPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi y oOyudaromierocss OyayT chOpMHpPOBaHBI MeTamnmpeaMeTHbIe pPe3yJabTaThl,
XapaKTEPU3YIOIIUECS  OBJAJACHUEM  YHUBEPCAIBHBIMU  IO3HABATEIbHBIMH  JICHCTBUSIMM,
YHUBEPCAIbHBIMA KOMMYHUKATUBHBIMU JCHCTBUSIMU M YHUBEPCAIBHBIMU PETYJIATUBHBIMU
JEUCTBUSIMH.

ITo3naBaTenbHBIC YHHBEPCAJIbHbIC Y4eOHbIC el CTBUS
Ba3oBble 1oruyeckue AeiicTBus:

BBISBIIATh M XapaKTEpPU30BATh CYLIECTBEHHbIE MPHU3HAKM MAaTEMAaTUYECKUX OOBEKTOB,
NOHATUH, OTHOWICHHHA MEXAY TMOHATHAMH, (OPMYTUPOBATH ONPEACICHUS  TOHSATHIA,
yCTaHaBJIMBaTh CYIIECTBEHHBIH NpPHU3HAK KJIACCU(PUKALMK, OCHOBaHUSA i1 000OLIeHHs U
CPaBHEHMUSI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIHPOBAaTh W MPeoOpa3oBbIBaTh CYXIEHHs: YTBEpIUTEIbHbIE U
OTpHIIATENbHBIC, €TUHIUYHBIC, YACTHBIE U 00IIKE, YCIOBHEIC,

BBISIBJISITH MaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M MPOTUBOpEUUs: B (paxTax,
JAHHBIX, HaOMIONEHUSX W  YTBEPXKICHUAX, MpeniaraTb KPUTEpUU s BBIABICHUS
3aKOHOMEPHOCTEN U TPOTUBOPEUMIL;

JIeNIaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, AECIYKTHUBHBIX W WHIYKTHBHBIX
YMO3aKJIIOYEeHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

pa3duparh J0Ka3aTeNbCTBA MAaTEMaTHMYECKUX YTBEpXKIEHHUH (MpsiMble M OT MPOTHBHOTIO),
IPOBOAMTH  CAMOCTOATEIBHO JIOKA3aTelIbCTBA MaTeMaTU4YecKuX (aKTOB, BBICTpauBaTh
apryMeHTaluI0, NPUBOANUTE MPUMEPH U KOHTPIPUMEpPHI, MPUMEHATh METOJ MaTEeMATHYECKOU
MHAYKIIMHU, 00OCHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

BBIOMpATh CMOCO0 pemeHus: y4yeOHOW 3ajaud (CpaBHHMBATh HECKOJbKO BapHaHTOB
pelieHus, BbIOMpaTh Haubosiee MOAXONAIIMI C Y4ETOM CaMOCTOSITENIbHO —BBIJIEICHHBIX
KPUTEPHEB).

ba3oBble nccienoBarejbckme 1eiCTBUSA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIeI0BATEIbCKUI HHCTPYMEHT MO3HaHMs, (POpPMYyIUpOBaTh
BONPOCHI, GUKCHUPYIOLINE TPOTUBOPEUHE, TPOOIIEMY, CAMOCTOSITEIbHO YCTaHABINBATh HCKOMOE
U JJaHHOE, (OPMUPOBAThH TUIIOTE3Y, ApI'YMEHTUPOBATH CBOIO MO3HIINIO, MHEHUE;

MPOBOAMTH MO CAMOCTOSITENIbHO COCTABJIIEHHOMY IJIaHY AKCIEPUMEHT, MCCIIEI0BaHUE T10
YCTQHOBJICHUIO OCOOCHHOCTEH MAaTeMaTH4ecKoro OObeKTa, 3aBUCHUMOCTEH OOBEKTOB MEXITY
coboii;

CaMOCTOSTENIbHO (hOPMYITUPOBATH 000OIIEHNS U BBIBOJIBI [0 pe3yabTaTaM MPOBEIEHHOTO
HAOJIIOJIEHUsI, HCCIIEIOBaHMs, JKCIEPUMEHTa, OIEHUBATh JOCTOBEPHOCTh IOJYYEHHBIX
pe3yJIbTaTOB, BEIBOJOB U 0000IEHHI];

IIPOrHO3UPOBATh BO3MOXHOE Pa3BUTHUE MPOIlECcca, a TAK)KE BBIIBUTaTh MPEANOI0KEHUS O
€ro pa3BUTHH B HOBBIX yCIIOBHSX.

PatGora ¢ undopmaumeii:



BBISIBJISITh HEIOCTATOYHOCTh U U30BITOYHOCTH MH(POPMAIUH, TAHHBIX, HEOOXOIUMBIX IS
pelIeHMs 3a1a4H;

BEIOMpaTh, AHAIM3HPOBATh, CUCTEMATU3MPOBATh W HMHTEPIPETUPOBATH HH(MOPMAIIUIO
pa3IMYHbIX BUJOB U (DOPM Ipe/ICTaBICHHUS,

BEIOMpaTh (HhOpMy TpelCTaBiICHHUS WHGOPMAIMU U WJUTIOCTPUPOBATH pEIIaeMbie 3a7adu
CXeMaMH, AuarpaMMaMu, HHOU rpadukoi U MX KOMOMHALIMSIMY;

OIICHUBATh  HAAGKHOCTH HWHQPOPMAIMKM 1O  KPHUTEPHUSAM, MPEAJIOKEHHBIM WA
c(hOpMyJIMPOBAHHBIM CAMOCTOSITENILHO.

KoMMmyHukaTnBHBIC yHHBepcaibHble yueOHbIe 1eHCTBHUS:

BOCIIPUHUMATh U (HOPMYIMPOBATh CYXJIEHHS B COOTBETCTBUU C YCIOBUSMHM U LEISMHU
oOLIeHMs], SICHO, TOYHO, 'PAMOTHO BBIpAXKaTh CBOIO TOYKY 3PEHHUS B YCTHBIX M IHCBbMEHHBIX
TEKCTaX, JaBaTh IOACHEHMS IO XOJy pELIeHUs 3aJadd, KOMMEHTHPOBATH I1OJy4YEHHBIN
pe3yibTar;

B Xoz€ OOCYX/eHHUs 3aJaBaTh BOIPOCHI IO CYLIECTBY OOCYXJIAaeMOM TEMbI, IPOOIEMBI,
peraeMoil 3ajauu, BbICKa3blBaTh WJIEH, HALIEJICHHBIE HA MOMCK PELICHMsI, COMOCTaBISTh CBOU
CYXJIEHUS C CYXACHUSAMH JPYrMX YYaCTHUKOB JUaiora, oOHapy>KMBaTb Pa3jM4Ke U CXOICTBO
MO3HIINH, B KOPPEKTHOU popme HOpMyTHUpOBaTh Pa3HOTIIACHS, CBOU BO3PAKCHHUS;

IPEICTaBIIATh PE3yJIbTaThl PEIeHHs 3a7ayd, 3KCIEPUMEHTa, HCCIEIOBaHMs, MPOEKTa,
CaMOCTOSITENIbHO  BbIOMpaTh (opMar BBICTYIUICHHS C Y4€TOM 3agad NpPE3CHTAllMd |
0COOEHHOCTEH ayTUTOPUH;

NOHMMATh U MCHOJb30BaTh MPEUMYIIECTBA KOMAHAHON U MHIMBUIYaIbHOW pabOThl Ipu
peleHUH Y4eOHBIX MaTeMaTH4YecKMX 3ajad, MPUHUMAaTh IeJb COBMECTHOM JesTEIbHOCTH,
IUTAHUPOBATh OPTaHMU3ALUI0 COBMECTHON pabOTHI, pacTpeieisTh BUIBI PadOT, TOTOBApUBATHCA,
00CyX/1aTh MPOLIECC U Pe3yNbTaT paboThl, 00001IaTh MHEHHS HECKOJIbKUX JIFOACH;

y4acTBOBaTh B TPYIIOBBIX (Gopmax paboTsl (00CyXaeHHs, 0OMEH MHEHUH, «MO3TOBBIC
IITYpPMbI» U HHBIE); BBIIOJIHATH CBOK 4YacTb paOOThl M KOOPAMHUPOBATb CBOM JEHCTBUS C
JpYTMMU 4YJ€HAaMM KOMaHJbl, OLIEHWBATh KAauye€CTBO pe3yJbTaTa M KayeCTBO CBOErO BKJIaJa B
OOIIMH pe3yNbTaT 10 KpUTEpUsIM, cHhOpMYIMPOBAHHBIM YYACTHUKAMU B3aUMOJIEHCTBUS.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusanus:

BBISBJISITH  MPOOJIEMBI  JUIsl PELIEHUS B JKU3HEHHBIX U Y4eOHBIX CHUTYyalMsX,
OPUEHTHPOBATHCS B PA3JIMUHBIX MOAX0/1aX MPUHATHS pellieHHH (MHANBUAYAIbHOE, TPYIIIOBOE);

CaMOCTOSITENIbHO COCTaBJISTh IJIaH, AJITOPUTM PEILIeHUs 3a7au (MK €ro 4acTh), BBIOMpaTh
crnoco0 pemeHuss ¢ Y4E€TOM MMEIOLIMXCA pECypcoB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMeHTHPOBaTh U KOPPEKTUPOBATh BAPUAHTHI PELICHUH ¢ yu€TOM HOBOM MH(pOpMaLMH.

CaMOKOHTPOJIb, JMOIIHOHAIbHBIH HHTEJVIEKT:

BJIQJIETh CIIOCOOAMHM CaMOIIPOBEPKHM, CaMOKOHTPOJI Ipollecca W pe3ysbTara pelieHus
MaTeMaTHYeCKOM 3aaun, CaMOMOTHBALIUU U peQIICKCUH;

NpeBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHUKHYTh IpPHM PEHICHUH 3a/lad, BHOCUTH
KOPPEKTHBBl B JEATEIBHOCTh HAa OCHOBE HOBBIX OOCTOSATENBCTB, HAMJIEHHBIX OIIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OLICHMBAaTh COOTBETCTBUE pE3YJIbTAaTa JEATEIBHOCTU IOCTABICHHON LIEIU M YCIOBUSM,
OOBSACHATH MPUYUHBI JOCTH)KEHUS WJIM HEJOCTUKEHUSI LIEJIU, HAXOIUTh OIINOKY, 1aBaTh OLEHKY
nproOpPETEHHOMY OTIBITY;

BbIpaXaTb OSMOIMM MPU H3YYEHUU MaTeMaTHYeCKUX OOBEKTOB U (PaKTOB, JaBaTh
SMOLIMOHAIBHYIO OLIEHKY PELIEHUS 3aauu.

MNPEJIMETHBIE PE3YJIBTATHBI



K xonIy 00y4yenus B 7 kj1acce 00y4Jaromuics MOTYyIUT CICAYIOMNE MTPEAMETHBIC PE3YIbTaThI:

Pacno3naBate W3ydeHHBIE TE€OMETpHYECKHE (UTYpBI, OIpeneNniaTh WX B3aUMHOE
pacnosoxeHue, M300paxkaTb reoMeTpudeckre (UTYphl, BBIIOIHATH YEPTEKH IO YCIOBHUIO
3anaun. V3MepsATh JIMHEHHBbIE W YIJIOBBIE BEIMYMHBI. Pemarh 3a7auu Ha BBIUMCIIEHHUE AJIMH
OTPE3KOB U BEJIMYUH YIJIOB.

JlenaTe NPUKUAKY M OLEHKY JIMHEHHBIX M YIJIOBBIX BEIMYMH IPEIMETOB B PEAIBHOU
JKU3HU, pa3MepoB MPUPOIHBIX O0BEKTOB. Pasnumyarh pasmepbl 3THX OOBEKTOB IO MOPSIKY
BEJIMYMHBI.

Ctpouth 4epTeKH K F€OMETPUUECKUM 3a/iadam.

[lonb3oBaTbcs MNpU3HAKAMH PABEHCTBA TPEYIOJbHHUKOB, MCIOJIb30BaTh NPU3HAKU U
CBOICTBA paBHOOEIPEHHBIX TPEYrOJIbHUKOB MIPU PELICHNH 33/1a4.

[IpoBOINUTH TOTUUYECKHUE PACCYKIECHHS C UCIIOIB30BAHUEM I'€OMETPUUECKUX TEOPEM.

[Tonp30BaTbcs NpU3HAKAMHM PaBEHCTBA HPSIMOYTOJIBHBIX TPEYTOJIBHUKOB, CBOMCTBOM
MEJUaHbl, MPOBEAEHHOW K THUIIOTEHY3€ MPAMOYTOJIBHOTO TPEYrOJIbHUKA, B PEUICHUHU
F€OMETPUUECKUX 3aj1au.

OnpenensaTh NapauieTbHOCTh MPSAMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HUMHU
cekymas. OnpenensaTh NapayuieIbHOCTh MPSMBIX C IIOMOIIbIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOU MPSIMOM 10 TOYEK APYroM mpsiMOil.

Pemrate 3amaun Ha KiIeT4aToil Oymare.

[IpoBOAUTHL BBIYHCICHUS M HAXOAUTh YHCIOBbIE W OYKBEHHbIC 3HAYCHHS YIJIOB B
FEOMETPUUYECKHUX  3aJayax C  HUCIOJb30BaHUEM CYMMbl YyIJIOB  TPEYrOoJbHUKOB U
MHOTOYT'OJIbHUKOB, CBOWMCTB YTIJIOB, OOpa30BaHHBIX IMPH IMEPECEUCHUU BYX MapauIeIbHBIX
IPSAMBIX CEeKyIIel. PemaTe npakTnyeckue 3a1a4y Ha HaX0XKJICHHUE YIJIOB.

Bnaners monstuem reomerpuueckoro mecta todek (I'MT). Omnpenenstb OuccekTpucy
yria W CEpeAMHHBI MNEpHeHAMKYISp K OTpe3Ky KaK TIeOMETPUYECKHE MeCcTa TOoYeK.
[Tonb30BaTbes mMOHSATHEM TeomeTpuyeckoro wmecta Todek (I'MT) mnpu jmokaszarenbcTBe
FEOMETPUUECKUX YTBEP)KJICHUHN U NPU PELICHUH 33]1a4.

@opMyIUpOBaTh ONPEACIEHUS OKPYKHOCTH M KPyra, XOpAbl M JHaMETpa OKPYXHOCTH,
YBEPEHHO BJaJIeTh UX CBOWCTBaMHU. YMETh JI0Ka3blBaTh W MPHUMEHSTh 3TU CBOICTBa Npu
pelIeHnN 3a1ay.

Bragers moHsATHEM ONUCAaHHOW OKOJIO TPEYrojJbHUKA OKPYKHOCTH, YMETh HaXOAWUTH €€
neHTp. Jlokas3piBaTh M UCHOJIb30BATh (PAKTHI O TOM, YTO OMCCEKTPUCHI YIJIOB TPEYroJbHUKA
NEPECEKAIOTCSl B OJIHOM TOYKEe, U O TOM, YTO CEpeAMHHbIE MEPHEHAUKYISPbl K CTOpPOHAM
TPEYrOJIbHUKA NIEPECEKAIOTCS B OAHON TOUKE.

Bimamere noHATHMEM KacaTelnbHOM K  OKPY)KHOCTH, IIOJIb30BaTbCA TEOPEMOM O
NEPIEHIUKYJIIPHOCTH KacaTeJIbHOM M paanyca, IPOBEAEHHOIO K TOUKE KacaHus. /[okasbiBaTh
PaBEHCTBO OTPE3KOB KacaTeIbHBIX K OKPYKHOCTH, IPOBEIEHHBIX U3 OJHOW TOUKH, U IPUMEHATH
3TO B PELIEHUHU N'€OMETPUUECKUX 3aa4.

Jloka3piBaTh M MPUMEHSTHh NPOCTEHIlINE IeOMETPUYECKHEe HEpaBEHCTBA, MOHUMATh HX
MIPAKTUYECKUNA CMBICIT.

[TpoBOAUTH OCHOBHBIE T€OMETPUUYECKHE MTOCTPOSHUS C TOMOIIBIO HUPKYJIIS U JINHEHKH.

K koHIty o0yueHus B 8 kjiacce o0yyaromuics MONIyduT CIEAYIOIINE MPeAMETHbIE pe3yJIbTaThl:
Pacnio3HaBaTh OCHOBHBIE BHUJBI YETHIPEXYTOJBHUKOB, HUX JJIEMEHTHI, IMOJIb30BAThCS HMX
CBOMCTBAaMM IIpM PEILIEHUM TIE€OMETPUYECKMX 3ahad. Pa3nuuaTeh NpU3HAKUM U CBOMCTBA
napajuiesiorpaMma, pom6a U NpsSMOYTOJbHUKA, JT0Ka3blBaTh MX M YBEPEHHO NPUMEHATH NpU
pELIEHNU TEOMETPUYECKUX 3a/1ay.
Hcnonp30BaTh CBOICTBA TOYKH MEpeceUYeHHs] MEIuaH TPEyrojibHHWKa (LEHTpa Macc) B
pellIeHny 3aay.



Bragerp moHsTHEM CpeHEN JTUHUH TPEYrOJIbHUKA M TPANEIH, MPUMEHITh UX CBOWCTBA
IpU pelieHuH TreoMeTpuueckux 3aaad. lcmonws3zoBath Teopemy Daneca u Teopemy o
MPOMOPIUOHATILHBIX OTPE3KAX, MPUMEHSTH UX JJIS PEIICHUS MPAKTHYECKUX 3a/1a4.

Pacnio3naBaTh LIEHTpalibHO-CUMMETPHUUHbIE (UTYPBHl M HCIOJIB30BAaTh MX CBOWCTBA MpHU
peLIeHUH 3ajay.

Bianers [IOHSATUAMH monoous TPEYrOJIbHUKOB, kod(durmenta nogoous,
COOTBETCTBEHHBIX  JJIEMEHTOB MOJOOHBIX TPEYrOJbHUKOB. VIMETh mpejacTaBieHHE O
npeoOpa3oBaHuKM TOM00MS M O MOAOOHBIX ¢urypax. Ilomp3oBaTbes TpHU3HAKAMHU TOA00HS
TPEYTOJIHHUKOB MPHU PEIICHUN TeOMETPUYECKUX 3a7ad. J[oKa3pIBaTh M MPUMEHSATH OTHOIICHUS
IPOMOPLUMOHAILHOCTY B MPSAMOYTOJbHBIX  TpeyroibHHukax. [IpumensaTs mnogoOue B
NPAaKTUYECKUX 3a/1a4aX.

BeiBonuTh W ucCHonp30BaTh mpocteiiimme (GopMmynbl AN [JIOMAAM  TPEYroJbHUKA,
napajenorpaMMa, pom0a ¥ Tpameuud. BbMHCHATH (pa3sNIu4HBIMH Ccroco0amMu) IUIOMIAIh
TpeyrojibHHUKa ¥ IUIOMAAM MHOTOYIOJIbHBIX (Guryp (mojib3ysch, TIA€ Heo0X0IUMo,
KaJbKYJIATOPOM). 3HATh OTHOIICHHUE TUIOMIA/ICH MOMOOHBIX (UTYp M MPUMEHSTH MPHU PEIICHUN
3aga4. [IpuMeHsTh MoMy4YeHHbIE YMEHUS B IPAKTUYECKUX 3a/1a4ax.

[Tonme3oBatbest Teopemoi Iludaropa s pemieHUuss TEOMETPUYECKHX M MPAKTUICCKIX
3agad. CTpouTh MaTEeMaTHUECKYI0 MOJIENb B MPAKTUYECKUX 3aJadyax, CaMOCTOSATEIbHO AeNaTh
4epTEX U HAXOUTh COOTBETCTBYIOIINEC JTHHEI.

Bnagerp moHATHEM BIMCAHHOTO M IEHTPAJIbHOTO YIJa, yria MEXAy KacaTelbHOU u
XOpJIOM, ONMCAaHHOM W BIHCAHHOM OKPYXXHOCTH TPEYrOJIbHUKA M YETBIPEXYTOJIbHUKA,
MPUMEHSITh UX CBOWCTBA IIPU PEILICHUH 3a7au.

[TpuMeHsTh TIOMyYeHHBIC 3HAHUS HA MPAKTUKE — CTPOUTH MAaTEMaTHYCCKHE MOJCIH IS
3aJa4 peajbHON KU3HHU U TPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS C TPUMEHEHHUEM MOA00MS
Y TPUTOHOMETPUHU (TI0JIb3YACh, I/1€ HEO0X0UMO, KaIbKYJIATOPOM).

K koH1y 00ydenus B 9 kjacce o0yyaromuiics MoJyduT caelyrolue NpeIMeTHbIC Pe3yIbTaThl:
3HaTh TPUTOHOMETPHUECKUE (PYHKIIMH OCTPHIX YIJIOB, YMETh HAXOIUTHh C MX ITOMOUIBIO
pasiyHble  BJEMEHThl  MPSIMOYrOJbHOTO  TPEYrojbHHKA  («pElIeHHe MPSIMOYTOJbHBIX
TPEYroJabHUKOBY»). HaxoauTs (C MOMOIIBI0 KalbKYJISATOpa) IUIMHBI U YIJIbl JUISI HETAOIMYHBIX
3HAYCHUM.

[Tonb30BaTbes opMysiaMu MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUUECKUM TOXKIECTBOM
JUISL HAXOXKIEHUS COOTHOLICHUN MEXAY TPUTOHOMETPUUECKUMU BEIUYMHAMMU.

Jloka3sIBaTh TEOPEMY CHHYCOB M TEOPEMY KOCHHYCOB, IPUMEHATHh MX JJI HAaXOXKJCHUS
pasIMYHBIX  DJIEMEHTOB TPEYrOJbHUKA («pElICHHE TPEyrojJbHUKOB»), MpPU  pPELICHUU
r€OMETPHUUYECKHX 3a1a4. [I[puMEeHATh Moy4eHHbIe 3HAaHUS IIPU PEIICHUH TPAKTUYECKHUX 3a/1a4.

IIpuMeHATh TPUTOHOMETPHUIO B 3aJa4ax Ha HAXOXKICHHE IUIOLIAJW, BBIBOAUTH U BIAACTh
TPUTOHOMETPUUECKUMHU (popMynamMu Ajs IUIOLIaAM TPEYrojbHUKa, Mapajuiesorpamma, pomoa,
Tparenuy, BBIBOJUTh M NMPUMEHATh (opmyny ['epoHa u dopmyny Juisl MIOLMAAN BBITYKIOrO
YETBIPEX YT OJIbHUKA.

MMeTs npeacTaBiaeHUe O TOMOTETUH, IPUMEHSATD B IPAKTUYECKUX CUTYaLUsAX.

Hcnonb3oBatk Teopemsl UeBbl 1 MeHenas npyu pelieHuu 3a1a4.

Hcnonb30BaTh TEOPEMbI O BIUCAHHBIX YIVIaX, YIiIaX MEXIY XOpAaMH (CeKYyIIMMHU) U yrie
MEXy KacaTeJIbHOW M XOPIOM IIPU PEIIEHUH I'€OMETPUYECKHUX 3a1a4. Jl0ka3bIBaTh U NPUMEHSTh
TEOPEMBI O NPOU3BEACHUM OTPE3KOB XOpJ, O NPOU3BEIAEHUU OTPE3KOB CEKYIIUX, O KBajgpare
KaCaTeNbHOM.

Bnaners moHsATHEM KOOpAMHAT Ha IUIOCKOCTH, paboTaTh C ypaBHEHMEM INpsSMOW Ha
IUIOCKOCTH. Brajerh MoHATUSAMEU YIIIOBOro ko3(d@uirenta u cBoOOIHOTO 4jeHa, MOHUMATh UX
TFE€OMETPUYECKUH CMBICT M CBSI3b YITIOBOTO KOX(QHUIMEHTa C BO3pacTaHHEM M YyObIBaHHEM
JUHEHMHON (QyHKIMH. YMeThb pelarh METOAOM KOOpAMHAT 3ajaud, CBSI3aHHBIE C



NapaJUIEIbHOCTBIO U MEPHEHANKYISIPHOCTBIO NPSMBIX, [IEPECEUEHUEM MPSAMBIX, HAX0XKIECHUEM
TOYEK IIEPECCUCHUS.

BbiBoauTh M BIaJeTh ypaBHEHUEM OKPYXHOCTU. VMcnosb30BaTh METOJA KOOpAMHAT IS
HaXO0XKJICHUs IIepeceueH OKpyKHOCTel U NpsMbIX. Biagets GpopMynamu paccTosiHUSA OT TOUKU
JI0 TIPSIMOH, TUTOIIAH NapajljieJiorpaMMa B KOOpJUHATAX, UMETh MOHATHE 00 OpUEHTHPOBAHHOU
wiomanu. Ilonp30BaTbecs METOAOM KOOPAMHAT Ha IUIOCKOCTH, IPUMEHATH €ro IPU PELICHUN
FEOMETPUUECKUX M TNpakTHUecKuX 3ajnad. lIpuMeHATs MeToJ KOoOpAuHAT B MPAKTUKO-
OPUEHTUPOBAHHBIX T€OMETPUYECKUX 3a/1a4ax.

Bnagers nosstMeM BeKkTOpa. YMEThb CKJIaJblBaTh U BBIYUTATb BEKTOPHI, YMHOXaTh Ha
YHUCJIO, BJIAJETh IPABWIAMHU TPEYTOJIbHMKA W IapauleJorpaMma. Biagere HIpakTUYEeCKUMH
MHTEPIIPETALUSIMHA BEKTOPOB. YBEPEHHO I10JIb30BaThCA KOOpAMHATaMU BeKTopa. Bianersb
CJIO)KCHHEM U BBIUNTAHUEM BEKTOPOB, YMHOKEHUEM BEKTOpPA Ha YUCIIO B KOOPAUHATAX.

HNmers mpexacraBieHue o Oasuce (Ha MIOCKOCTH). PackianpiBaTh BEKTOpHI IO Oas3ucy.
PacknanpiBaTe BEKTOpPBI CHJI  C IIOMOINBIO IIPOCUUPOBAHUA U TPUTOHOMETPUYECKHX
cooTHoIIeHUH. [IpuMeHTh MOTyYeHHbIE 3HaHUS B MPOCTEHIINX (PU3NIECKUX 3a/1a4ax.

Brnaners NOHATHEM CKaJISAPHOIO IIPOU3BENCHUS BEKTOPOB, IOHUMATh €r0 FEOMETPUYECKUN
CMBICI U YBEPEHHO IIOJIb30BaThCS €ro BBIPAXEHUEM B JEKAapTOBBIX KOOpAMHATaX. 3HATh
JUCTPUOYTUBHOCTh CKAJSIPHOTO IPOM3BEIEHUS U €ro CBA3b C IpoernupoBaHueM. lIpumeHsATh
CKaJISIPHOE IIPOU3BEJIEHUE BEKTOPOB Ul HAXOXKJICHUS JJIMH U yrioB. Pemars reomerpuieckue
3aJa4d C IOMOULIbK CKAJIPHOrO npou3BelneHus. Mcnonb30BaTh CKaIspHOE IIPOU3BENCHUE
BEKTOPOB B anreOpanyeckux U (pU3MUecKux 3agadax.

Bnaners MOHATUAMM NMPaBUWIBHOIO MHOTOYTOJIBHMKA, [UIMHBI OKPYKHOCTH, JUIMHBI TyT'U
OKPYXKHOCTH M PaJMaHHON Mephl yria, BBIYUCIATH IUIOIIAAL Kpyra U ero yacredl. [lonumars
CMbICT yucia 7. [[puMeHATh MONy4YeHHbIE YMEHUS NPU PELICHUU MPAKTUYECKUX 3ajad. 3HaTh
HCTOPUYECKHE CBEIEHUS 00 U3MEPEHUHU JUIMHBI OKPYKHOCTHU U IUIOIIAIU Kpyra.

Hmets mpencraBieHue O NMpeoOpa3oBaHMM IUIOCKOCTH, O JABWXKeHMAX. Haxoauts ocw,
LHEHTPbl CHUMMETpUM (Uryp, LEHTPHl IOBOPOTA, HAXOJAUTh KOMIIO3MLIMHM TPOCTEUIINX
npeoOpa3oBanuil. [I[puMeHATh IBM)KEHUS IIIOCKOCTH IIPU PELICHUH T€OMETPUYECKHX 3a/1a4.

[TpuMeHsTh NOyyeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MAaTeMaTHYECKHE MOJENH AJIs
3aJa4 peaJbHON KU3HU U TMPOBOJUTH COOTBETCTBYIOIINE BHIYMCIEHUS ¢ TPUMEHEHHEM 11010015
Y TPUTOHOMETPUYECKUX (PYHKIUH (TI0Ib3YACh, I'7I€ HEOOX0UMO, KaJIbKYJIATOPOM).



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

KounyecTBO 4acoB DJIeKTPOHHBbIE
Ne i/l I;;;?;::f;::me PAACITOB M TEM Beero KonrTpoabubie IIpakTuueckue gg:,?:f O(LB:TI:J)ILHH e
padoThI padoThI pecypes
Hauana reomerpuu. IIpocreimmue
1 reoMeTpuyeckre GUrypsl U UX CBOMCTBA. 28 1
H3mepenne reoMeTpudecKix BEINYHH
2 TpeyronbHUKH 19 1
3 [MTapamnensHocts. CymMMa yriioB 15 1
MHOTOYTOJIbHUKA
4 [IpssMoyToONbHBIE TPEYTOJIBHUKHI 7
5) ['eomeTprueckne HEpaBEeHCTBA 5 1
OxpyxHOCTb. [ 'eoMeTpruyeckne mecta
6 Touek. [locTpoeHus ¢ MOMOLIBIO HUPKYIIS 18 1
Y JIMHEHKH
7 HOBTOPGHI/IG, 000011IeHHEe, CHUCTEMATH3AIIAS 10 1
3HaHWUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




8 KJIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/ NporpaMMEI Beero KO;ITpOJIbeIe HpﬁaKanecmle 06PA30BATEIBLHBIE
padoTsI padoThI pecypesI
1 YeThIpEXyTroJbHUKU 22 1
2 [Tomobue 16 1
3 [Tnomans 16 1
4 Teopema [Tudaropa u Havana 18 1
TPUTOHOMETPHH
5 VYTIIbl ¥ 4eTHIPEXYTOIBHUKH, CBSI3aHHBIE C 20 1
OKPYXHOCTBIO
5 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 10 1
3HAHUU
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




9 KJIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
Ne n/m I:;;arn:;};{o;::me pasieIon HTem Beero Konrpoabubie  IIpakTuueckue f:gg?:f OOBB:TI:J)]LHH e
padoTshI padoThI pecypes
1 Pemenue TpeyrobHIKOB 22 1
2 [Tomo6ue TpeyroasHUKOB 12 1
3 Meroa KoopAauHAT 10 1
4 BexkTopsl 20 1
5) JUIrHa OKPY>KHOCTH U IIJIOLIa/lb Kpyra 16 1
6 JIBMOKCHUS INIOCKOCTH 10
7 [ToBTOpECHME, 060611.[6HI:I€, 12 1
CUCTEMAaTH3aIHsI 3HAHHUHA
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0




IHOYPOYHOE IINTAHUPOBAHHUE

7 KJIIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
aTa uu(ppoBbIe
Nen/m - Tewa ypoka Bcero Koutpoapnbie  Ipaxkruieckue fIISyHEHI/Iﬂ oﬁl?al;osaTeanble
padoThI padoThI pecypebi
1 HcTopust BO3HUKHOBEHUS U Pa3BUTHS 1
Tre€OMETPHUH
2 HavanpHble nonstus reomerpuu. Touxka, 1
psiMasi, OTPE30K, JIyd
3 HavansHuble nonsatus reometpun. Touxka, 1
psiMasi, OTpPE30K, JIy4
ITonsatue 06 akcuome, Teopeme,
4 JI0Ka3aTelIbCTBE, OIIPEIEIICHUH, CBONCTBE, 1
IIPU3HAKE
B3anMHOe pacnonokeHue To4eK Ha
5 npsiMoi. MizMepenue JUIMHBI OTpe3Ka, 1
pacCTosIHUE MEXAY TOUKaMHU
B3anMHOe pacnonokeHue To4eK Ha
6 npsimoi. Mi3Mepenue JUIMHBI OTpe3Ka, 1
pacCTOsTHUE MEXAY TOUKaMHU
B3anMHOe pacnonokeHue To4eK Ha
7 npsmMoi. Mi3MepeHnue JUIMHBI OTpe3Ka, 1
paccTosiHuE MEXAY TOUKaMU
8 [TonymnockocTs 1 yros. Buasl yrios. 1
W3mepenue BeMYMH YIJI0B
9 [TonynnockocTs U yroiy. Buasl yrios. 1
N3mepenne BeN4rH yIiioB
10 ITonynnockocTs U yroi. Buasl yrios. 1
N3mepenne Ben4rH yIiioB
11 BepTukanbHbIe 1 CMEKHBIC YTITHL. 1




[TapanienbHble U NEPIEHIUKYISIPHBIC
psIMbIE

BepTI/IKaJIBHLIe 1 CMCIKHBIC YTJIBI.

12 [TapannensHbIC U IEPIICHIUKYISIPHBIC 1
psiMbIe
BeptukanbHble 1 CMEKHBIC YTIIBL.

13 [TapannensHbIC U IEPIICHIUKYISPHBIC 1
psIMbIC
BeptukanbHble 1 CMEXHBIC YTIIBL.

14 [TapannensHble U NEPIEHIUKYISIPHBIC 1
psIMbIC
BeptukanbHble B CMEXHBIC YTIIBIL.

15 [TapannensHble U NEPIEHIUKYISIPHBIC 1
psIMbIC

16 buccektpuca yria 1

17 buccexrpuca yria 1

18 buccekrpuca yria 1

19 HOMaHafL Bunpl nomansix. JnuHa 1
JIOMaHOU

20 HOMaHaiI. Bugsr nomanbix. /JmmHa 1
JIOMaHOU
MuoroyronsHuku. [lepumetp

21 MHOTrOyrojpHuka. [IoHsTHE O BBITYKIIBIX 1
Y HEBBITYKJIBIX MHOTOYTOJIbHUKAX
MuoroyronsHuku. [Tepumetp

22 MHOTroyrojpHuka. [loHaTHE O BBITYKIIBIX 1
Y HEBBINYKJIBIX MHOTOYTOJIbHUKAX
MHoroyronsauku. [lepumerp

23 MHOTOYTOJIbHUKA. [TOHSITHE O BBITYKIIBIX 1
Y HEBBINYKJIBIX MHOTOYTOJIbHUKAX

24 MHuoroyronsauku. [Iepumerp 1

MHOTI'OYT'OJIbHHKA. IlonsTue o BBIITYKJIBIX




1 HCBBIITYKJIBIX MHOI'OYT'OJIBHUKAX

MuoroyronsHauku. [Tepumetp

25 MHOTroyrojpHuka. [loHaTHE O BBITYKIIBIX
Y HEBBIITYKJIBIX MHOIOYTOJIBHUKAX

26 I/IHCprMeHUTLI JUISL U3MEPEHUN 1
IIOCTPOEHUH

27 I/IHCprMeHuTLI JUISL UBMEPEHUN U
IIOCTPOCHUN
Kontposbhas padora o teme "Hadana

o8 reomerpud. [Ipocreiimme
reoMeTpruecKue (pUrypsl 1 UX cBoicTBa.
W3mepenune reoMmeTpudeckux Guryp"

29 Menunana, GucceKTpuca 1 BbICOTa
TPEYroJIbHUKA

30 Mennana, OucceKTpuca v BRICOTa
TPEYrOJIbHUKA

31 PaBeHCTBO TpeyroibHUKOB

32 [IepBbIit 1 BTOpOM IPU3HAKKU PABEHCTBA
TPEYrOJIbHUKOB

33 IIepBbIil 1 BTOPOYM IPU3HAKU PABEHCTBA
TPEYTrOJIBHUKOB

34 [IepBbIit 1 BTOpOM IPU3HAKKU PABEHCTBA
TPEYrOJIbHUKOB

35 [IepBblit 1 BTOpOM IPU3HAKKU PABEHCTBA
TPEYrOJIbHUKOB

36 IIepBblit 1 BTOPOM IIPU3HAKYU PABEHCTBA
TPEYTOJIBHUKOB

37 PaBHOOe1peHHBIE TPEYTOJIBHUKHN U UX
CBOMCTBA

38 PaBHOOe1peHHbIE TPEYTOJBHUKHU U UX

CBOICTBa




PaBHOGe1peHHBIE TPEYTOJIBHUKHI U UX

39 .
CBOICTBa

40 [Tpu3Hak paBHOOEIPEHHOTO
TPEyroJibHUKa

a1 [Ipu3Hak paBHOOEIPEHHOTO
TPEYroJbHUKA

42 Tperunii npru3HaK paBeHCTBA
TPEYroJbHUKOB

43 Tpetwuii npu3Hak paBeHCTBa
TPEYrOJIbHUKOB

44 Tpetuii npu3Hak paBeHCTBa
TPEYrOJIbHUKOB
@urypsl ¢ 0CEBO CUMMETPHUEM.

45 [IpuMepbl cUMMETPUH B OKPY>KarOLeM
MHUpe
@urypsl ¢ 0CEBO CUMMETPHUEM.

46 IIpumepsl cHMMETPHUH B OKPYKaIOLIEM
MHUpe

47 'I'<0HTp0III)Ha$[ pabota 1o Teme

TpeyronbHukn"

48 [TapamiensHOCTh MPSMBIX

49 CaolicTBa ¥ MPU3HAKU MapajlIeIbHbIX
IPSIMBIX

50 CaoiicTBa M MPU3HAKU MapalIebHbIX
MPSIMBIX

51 CBoiicTBa U IPU3HAKH MapaUIEIbHBIX
MIPSIMBIX

50 CaoiicTBa M MPU3HAKU MapalIebHbIX
MPSIMBIX

53 CBoiicTBa U IPU3HAKHU MapaAJUIETbHBIX

MPSIMBIX




CpoiicTBa u IIPU3HAKU IMapaJlJICIIbHBIX

54 1
MPSIMBIX

95 CyMMa yriioB TpeyroJibHUKa 1

56 CyMMa yIJioB TpeyroibHUKA 1

S/ Buemnue yrisl TpeyrojabHUKa 1

58 Buemnue yrisl TpeyrojabHUKa 1
CymMma BHYTpPEHHHX YIJIOB

59 MHOTOYT'OJIbHUKA U CYyMMa BHEIIHUX 1
YIJI0B BBIITYKJIOIO MHOTOYTOJIbHUKA
CymMma BHYTpPEHHHX YIJIOB

60 MHOTOYT'OJIbHUKA U CYyMMa BHEIIHUX 1
YIJI0B BBIITYKJIOIO MHOTOYTOJIbHUKA
CyMMa BHYTpPEHHUX YIJIOB

61 MHOTOYTOJIFHUKA U CyMMa BHEIITHHX 1
YTJIOB BBIITYKJIOT'O MHOTOYTOJIbHUKA
KonrtponsHas pabota no reme

62 "TMapanmnensHocTs. CyMMa yIiioB 1
MHOIOYyrojbHHUKa"

63 [Tpu3Haku paBeHCTBA MPSMOYTOJIBHBIX 1
TPEYTOJILHUKOB

64 [Tpu3HaKH paBeHCTBA MPSMOYTOIBHBIX 1
TPEYroJbHUKOB

65 [lepnenquKynsip ¥ HaKJIOHHAA 1
CBOMCTBO MeIMAHBI IPSIMOYTOJIEHOTIO

66 TPEYroJbHUKA, IPOBEAEHHOM K 1
THIIOTEHY3¢
CBoiicTBO MeMaHbI MPSIMOYTOIBHOTO

67 TPEyTOJIbHUKA, POBEIEHHON K 1
THIIOTEHY3€

68 [IpsiMOYTOBHBII TPEYTOJIBHUK C YTIIOM B 1

30 rpagycoB




[IpssMOYTONIBHBIN TPEYTOJILHUK C YTJIOM B

69 30 rpaaycoB

70 CooTHoOIIEHUS MEXly CTOPOHAMU U
yIJIaMHU TPeyrojibHUKA

71 CooTHOULIEHUs MEKAY CTOPOHAMU U
yIJIaMy TPeyrojdbHHUKA

72 HepaBeHncTBO TpeyroyibHUKA.
HepaBeHCTBO 0 AnMHe J0MaHOM
HepaBeHCTBO Mexay NepHeHIUKYIIPOM

73 ¥ HakJIOHHOU. PaccTosiHHE OT TOYKH 11O
MPSAMOit
KonTponbHas padoTa no temam

74 "IIpsiMOyTOIbHBIE TPEYTOJIBHUKH ",
"I'eomeTpuueckue HepaBeHcTBA"

75 Ovay)KHOCTB, XOPJBI U IUAMETPBI, KX
CBOMCTBa

76 OKpuY)KHOCTB, XOpJIbl U AUAMETPBI, UX
CBOHCTBa
B3anMHOe pacnonokeHne OKpyKHOCTH U

77 npsimoid. KacaTtenbHas u cexymas K
OKPY>KHOCTH
B3anMHOe pacnonoxeHne OKpYKHOCTH U

78 npsimoi. KacaTtenbHas u cexymas K
OKPY>KHOCTH
B3anMHoe pacronoxxeHne OKpyKHOCTH U

79 npssmMoii. KacarenpHas u cekymas K
OKPY>KHOCTH

80 OKpy’KHOCTb, BIIUCAHHAS B YIOJI

81 OKpY>KHOCTb, BIIUCAHHAS B YTOJI
[ToHATHE O reOMETPUYECKOM MecTe

82 To4ek. [Ipumepsl reoMeTpuIecKuX MeCT

TOYCK Ha IIJIOCKOCTH




83

[ToHsATHE O reOMETPUYECKOM MeCTe
Touek. [Ipumepbl reoMeTpuuecKUX MECT
TOUYEK Ha MJIOCKOCTH

84

85

OrnncaHHast OKPY>KHOCTb TPEYTOJIbHUKA,
€€ LEHTp
OrnucaHHast OKPY>KHOCTb TPEYTOJIbHUKA,
€€ LIEHTP

86

87

MGTO,I[ TCOMCTPHUUCCKUX MECT TOYCK IIpHU
pPeIICHUU IT'COMCTPUYCCKHUX 3a1a4
MeTOIl TCOMETPHUICCKUX MECT TOYCK ITPU
PCHICHUU I'COMCTPUYCCKUX 3aaa4

88

MeTOI[ TCOMETPHUICCKUX MECT TOYCK ITPU
PCHICHUU I'COMCTPUYICCKUX 3aaa4

89

90

MGTO,I[ TCOMCTPHUUCCKUX MECT TOYCK IIPpHU
pPeIICHUH IT'COMCTPHUYCCKHUX 3a1a4

O60cHOBaHMS MPOCTEUITNX TOCTPOCHUH,
9Tarbl 3aJ1a4d Ha MOCTPOSHMSI, PELIeHNe
3a7a4d Ha MOCTPOSHHUE IUPKYIIEM U
JIMHEUKOU

91

92

O6ocHOBaHMS TPOCTEUIINX OCTPOCHUH,
JTaIbl 337ja44 HA IOCTPOCHHUSI, pELICHUE
3a/1a4 Ha IIOCTPOEHUE UPKYJIEM U
JIMHEHUKOU

KonTponbnas pabora no teme
"OkpyxHOCTb. ['eOMeTpHrueckue mecta
touek. [locTpoeHust ¢ mOMOLIbIO TUPKYIIS
U JIMHEUKH"

93

94

[ToBTOpenue u 06061eHue. Pemenne
3a]1a4, MJUTIOCTPUPYIOLIUX CBSI3U MEXKIY
pa3IUYHBIMU TEMaMU Kypca

[ToBTOpenue u 06061meHue. Pemenne
3aJa4, WIIIOCTPUPYIOIIUX CBA3U MEXIAY




Pa3siiInYHbIMU TEMAMH KypcCa

95

[ToBTOpenue u 06o0meHue. Pemenue
3a1a4, WUTIOCTPUPYIOIINX CBS3H MEKIY
pa3IMYHBIMH TEMaMHU Kypca

96

[ToBTOpenue u 06o0meHue. Permenue
3a1a4, WUTIOCTPUPYIOIINX CBSI3H MEKIY
pa3IMYHBIMH TEMaMHU Kypca

97

[ToBTOpenue u 06o0mEeHue. Permenue
3aJ1a4, WUTIOCTPUPYIOIINX CBSI3H MEKIY
pa3IMYHBIMH TEMaMH Kypca

98

[ToBTOpenue u 06o0mEeHue. Permenue
3aJ1a4, WUTIOCTPUPYIOIINX CBSI3H MEKIY
pa3IMYHBIMH TEMaMH Kypca

99

100

101

[ToBTropenue u o6o0mmeHue. Pemenue
3a/1a4, WUTFOCTPUPYIOIIUX CBA3U MEKIY
pa3IMYHBIMU TEMAMU Kypca

[ToBTOpenue u o6od1eHue. Peenne
3a]a4, MJUTIOCTPUPYIOLIUX CBSI3U MEXKAY
pa3IUYHBIMU TEMaMU Kypca

Wtorosas koHTpoJibHAsE paboTa

102

IToBTopenue n o6o61meHue. Pemenue
3aj1a4, WUTFOCTPUPYIOIIUX CBSI3H MEXKIY
pa3IUYHBIME TEMaMH Kypca

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102




8 KJIACC

KosaunyecTBo yacos DJIEeKTPOHHbIE
Ne Hara undgpoBbie
Tema ypoxka Konrpoabsubie IIpakruueckue
n/n yp Bceero p p p p u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoTshI
pecypcsl
1 [Tapamnenorpamm, ero npu3Haku U 1
CBOMCTBA
2 [Tapamrenorpamm, €ro Npu3HaKu U 1
CBOMCTBa
3 [Tapannenorpamm, ero npu3Haku U 1
CBOMCTBA
4 [Tapamrenorpamm, €ro Npu3HaKu U 1
CBOMCTBa
5 [Tapamrenorpamm, €ro Npu3HaKu U 1
CBOMCTBA
6 [IpsiMoyroiabHUK, poMO, KBaJpaT, UX 1
IIPU3HAKU U CBOMCTBA
7 [IpsimoyronbHUK, poMO, KBaJpar, Ux 1
IIPU3HAKU U CBOWMCTBA
8 [IpsiMoyroiabHUK, poMO, KBaJpaT, UX 1
IIPU3HAKU U CBOMCTBA
9 [IpsimoyronbHUK, poMO, KBaJpar, Ux 1
IIPU3HAKU U CBOWMCTBA
10 CpenHsist TUHUS TPEYroJIbHUKA
11 CpenHsist TMHUS TPEyroJbHUKa
12 Tpanenus. PaBHoOenpenHas Tpanemus, e 1
CBOMCTBA U IPU3HAKU
13 Tpaneuus. PaBHoOenpenHas Tpanenus, eé 1
CBOMCTBA U IPU3HAKHU
14 [IpsiMoyronbpHas Tpanemus 1




15 Cpenusist TUHUS Tparnerun 1

16 Teopema Daneca 1

17 Teopema daneca 1

18 Teopema 0 NPONOPUHOHAIBHBIX OTPE3KAX 1

19 Teopema 0 IPONOPLUHOHAIBHBIX OTPE3KAX 1

20 LleHTp Macc TpeyrojbHHUKa 1

21 LleHTpasbHO-CUMMETPHYHBIE (PUTYPHI 1

29 KonTponbhas padota no teme 1
"YeTbIpEXyroJbHUKHN"

23 [Tomo6ue TpeyroibHUKOB, KOAPPHUIIHEHT 1
noxoous

24 [Tonobue TpeyroabHUKOB, KO3 PUIIHEHT 1
1o100ust

25 [Ipu3Haku no1o0ust TPEYroabHUKOB 1

26 [Tpu3Haku no1o0us TPEYTroIbHUKOB 1

27 ITpu3Haku nmoo0us TPEYroIbHUKOB 1

28 [Ipu3Haku mo1o0Ust TPEYroIbHUKOB 1

29 ITpu3Haku nmo1o00us TPEYroNbHUKOB 1

30 [Tpu3Haku o100 TPEYTOIBHUKOB 1

31 [TpumeneHne mo00us IPH PeIICHUH 1
MPAKTUYECKHX 3a/1a4

30 [TpumeneHne mo00us IPH PeTICHUH 1
MPAKTUYECKHX 3a/1a4

23 [TpumeHeHne nogo0us PH pelIeHUH 1
MPAKTUYECKUX 3a/1a9

34 [TpumeneHne o00us IPH PeTICHUH 1
MPAKTUYECKHX 3a/1a4

35 [TpumeneHne no 00U PH pelIeHUH 1
IIPAKTUYECKHX 3a/1a4

36 [TpumeneHne nogo0us pH peIIeHUH 1




IMPAKTUYCCKUX 3aaa4d

37
38

Beenenue nousTus npeoOpa3oBaHus
no100us ¥ MoT00HBIX pUryp

Kontponsnas padora o reme "[lonobue"

39

40

TToustue mwiomanu. CBoNcTBa IIOMAAEH
reOMETPHUECKUX HUryp
ITonstre mromaau. CBOKWCTBA IUIONIAEH
TreOMETPUUYECKUX PUTYP

41

ITonstue mromanu. CBolcTBa ILIOIIAAEH
Te€OMETPHUECKUX HUTYp

42

[Ipocreiimue hopMynbl A7 TIIOMIATU
TpeyroJibHUKA, apajuiejorpamma, pomoa
U Tpanenuu

43

[Ipocreiimue hopMynbl A7 TIIOMIATU
TpeyroJibHUKA, apajuiejorpamma, pomoa
U Tparenuu

44

ITpocreiime hopMysabl s MIIOLIIAIN
TPEyroJIbHUKA, NapajuienorpaMmma, pomoa
U Tpamneuuu

45

ITpocreiime hopMysabl s MIIOLIAIN
TPEyroJIbHUKA, NapajuienorpaMmma, pomoa
U Tparneuuu

46

ITpocreiime hopMysabl A7s MIIOLIAIN
TPEyroJIbHUKA, NapajuierorpaMma, pomoa
U Tpamneuuu

47

48

[Ipocreitmme GopmMyIbl A TIIOIIAIA
TpeyrojbHUKa, mapajierorpaMma, pomoa
U Tpanenuu

[Ipocreitmme GopMyIbl AJIs IIIOIIA A
TpeyrojbHUKa, MapaiienorpamMmma, pomoa
U Tpanenuu

49

[Ipocreitmme GopMyIbl AT IIIOIIAIN




TpeyrojbHUKa, MapaienorpaMmma, pomoa
U Tpaneuuu

[Ipocreiimme hopMyIbl s TUTOIIA TN

50 TpEyroJibHUKA, TapajuiejorpaMmma, pomoa 1
U Tpaneuuu

51 [Tnomanu mogoOHBIX puryp 1

52 [Tnomany moxoOHBIX GUryp 1

53 [Tnomaau nogo6HbIX GUryp 1

54 Kontponbnas padota mo teme "Ilnomanp" 1

55 Teopema ITudaropa 1

56 [Tpumenenne Teopems [Iugaropa npu 1
pElIeHNH MPAKTHYECKUX 3a7a4

57 [Tpumenenue Teopemsl [ludaropa npu 1
pelIeHIH MTPAKTUYECKHX 32144

58 [Ipumenenue Teopemsl [ludaropa npu 1
pelIeHUH TPAKTUYECKUX 3a/1a4

59 [Tpumenenue Teopemsl [Iugaropa npu 1
peIlIeHIH MTPAKTUIECKHUX 3a/1a4

60 [Ipumenenue Teopemsl [ludaropa npu 1
pelIeHNH TPAKTUYECKUX 3a/1a4

61 [IponopuroHanbHbIE OTPE3KH B 1
MPSIMOYTOJIBHOM TPEYTOJIbHUKE

6 [IponopuroHanbHbIE OTPE3KH B 1
MPSIMOYTOJIBHOM TPEYTOJIbHUKE

63 [IponoprronanbHbIE OTPE3KU B 1
IPSIMOYTOJIbHOM TPEYTOJIbHUKE

64 [IponopuroHanbHbIE OTPE3KH B 1
MPSIMOYTOJIBHOM TPEYTOJIbHUKE

65 [IponopruroHanbHbIE OTPE3KH B 1
PSIMOYTOJIbHOM TPEYTOJIbHUKE

66 [TponoprinoHanbHBIE OTPE3KH B 1




MIPSIMOYTOJIHOM TPEYroJIbHUKE

CI/IHYC, KOCHHYC, TAHI'€CHC 1 KOTAaHI'CHC

67 OCTPOTO yTiia MPSMOYTOJILHOTO 1
TPEYroJIbHUKA
CuHyC, KOCUHYC, TAHT€HC U KOTAHT'€HC

68 OCTPOTO yTiia MPSMOYTOJILHOTO 1
TPEYroJIbHUKA
CuHyc, KOCUHYC, TAHT€HC ¥ KOTAHT'€HC

69 OCTPOTO yTJia MPSMOYTOJILHOTO 1
TpPEYroJbHUKA

70 Tpuronomerpuyeckue GyHKIUH YTIIOB B 1
30° 45° u 60°

71 Tpuronomerpuyeckue GyHKIUH YTIIOB B 1
30° 45° u 60°

79 KonTponbnas padora no teme "Teopema 1
[Tudaropa u Hayana TpuroHomeTpun"

73 Bnucanubie U IEHTpaIbHBIE YIJIbI 1

74 BnucanHubie U LIEHTpaIbHBIE YIJIbI 1

75 BrucanHble U IEHTpaIbHBIE YIIIBI 1

76 BrivcaHHbIE U IEHTPaIbHBIE YIJIBI 1

77 VYron Mexay KacaTeIbHOU U XOpJI0M 1

78 VYron Mexay KacaTeJbHON U XOpAon 1

79 VYTIIbI MEXKIY XOPJIaMHU U CEKYIITUMH 1

80 VYTIibl MeXAy XOpJaMu U CEKYIIUMHU 1

81 BanagHBIe U OITMCAHHEIE 1
YeThIPEXYTOIbHUKH

82 BHI/Ica‘IjIHLIC 1 OIHCAHHEIC 1
YeTBIPEXYTOJLHUKH

83 CBolicTBa ¥ MPU3HAKK BITUCAHHOTO 1

YETBIPEXYTOJIbHUKA




CgoiicTBa M MPU3HAKUA BIMCAHHOTO

84 «
YeThIPEXYTrOJIbHUKA

85 CBoiicTBa M MPU3HAKH BIUCAHHOTO
Y4eTHIPEXYTOJIbHHUKA

86 CBoiicTBa ¥ NPU3HAKU BIMCAHHOTO
YEThIPEXYTOJIbHUKA

87 B3anmHoe pacnonoxxeHue aAByx
OKPYKHOCTEMN

88 Bzaumuoe pacnonoxeHue AByx
OKpY>KHOCTEHN

89 Kacanue oxpyxHOCTEH

90 Kacanne okpyxxHocrei

91 OOmmue KacaTeabHbIE K IBYM
OKPY>KHOCTSIM
Kontposnbnas padota no teme "Yriasl 1

92 YeThIPEXYTOJbHUKY, CBSA3aHHBIE C
OKPY>KHOCTBIO"
[ToBTOpenue u o6o61eHue. Peenne

93 3a]1a4, MJUTIOCTPUPYIOLIUX CBSI3U MEXKAY
Pa3IMYHBIMHU TEMaMH Kypca
[ToBTOpenue u o6od1eHue. Peenne

94 3a]a4, MJUTIOCTPUPYIOLIUX CBSI3U MEXKAY
pa3IMYHBIMHU TEMaMH Kypca
IToBTopenue u o6o0meHue. Pemenue

95 3a7a4, WIUTFOCTPHUPYIOIINX CBSI3U MEXKITY
pa3IUYHBIME TEMaMH Kypca
IToBTropenue u o6o0menue. Pemenune

96 3a7a4, WIUTFOCTPHUPYIOIINX CBSI3U MEKIY
pa3IUYHBIME TEMaMH Kypca
IToBTropenue u o6o0enue. Pemenue

97 3a/1a4, WUTIOCTPUPYIOIINX CBSI3U MEKITY

pa3IMYHBIMU TEMaMU Kypca




[ToBTOpenue u 06o0meHue. Pemenue

98 3aJ1a4, WUTIOCTPUPYIOIINX CBSI3H MEKITY 1
pa3IMYHBIMU TEMaMH Kypca
[ToBTOpenue u 06o0meHue. Pemenue

99 3a1a4, WUTIOCTPUPYIOIINX CBSI3H MEKITY 1
pa3IMYHBIMH TEMaMH Kypca
[ToBTOpenue u 06o0meHue. Pemenue

100 3aJ1a4, WUTIOCTPUPYIOIINX CBSI3H MEKITY 1
pa3IMYHBIMH TEMaMH Kypca

101 Hrorosas koHTpoJIbHAsT paboTa 1
[ToBTropenue u o6o0meHue. Pemenue

102 3a]1a4, WTIOCTPUPYIOIINX CBA3H MEXKIY 1
pa3IMYHBIMH TEMaMH Kypca

OBUIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




9 KJIACC

KosnuecTBo yacoB DJIeKTPOHHbIE
[1]
Jl:;-n Tema ypoxka Beero KonTpoabubie IlpakTuuyeckue fI[:yT'i‘eHI/Iﬂ gggjagz?;feﬂbnme
padoThI padoTshI pecype
1 Cunyc, KOCUHYC, TaHTeHC yIriioB oT 0 10 1
180°
2 OCHOBHOE TPUTOHOMETPUYECKOE 1
TOXJIECTBO
3 DopMyITbl TPUBEICHHS 1
4 DopmyIbl TpUBEICHUS
5 Pemenue tpeyronsHukos. Teopema 1
KOCHHYCOB
6 Pemenue tpeyronsHukos. Teopema 1
KOCHHYCOB
7 Teopema cuHyCcOB
Teopema cunycoB 1
Pemenue npakTuyeckux 3agay ¢
9 WCII0JIb30BAHUEM TEOPEMBI KOCUHYCOB U 1
TEOpPEMbI CHHYCOB
Pemenue npakTuyeckux 3aaay ¢
10 HCIIO0b30BAHUEM TEOPEMBI KOCUHYCOB U 1
TEOPEMbI CHHYCOB
Pemenue npakTuyeckux 3aaay ¢
11 HCIIO0b30BAHUEM TEOPEMBI KOCUHYCOB U 1
TEOPEMbI CHHYCOB
Pemrenue npakTuueckux 3aaad ¢
12 HCIIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB U 1
TEOPEMbI CHHYCOB
13 Tpuronomerpuyeckue GoOpMyIbl IJis 1

TIJIOIAIN TPEYTOJIbHUKA,




napajjiciorpaMmma

Tpuronomerpuyeckue GopmMyIbl 1Jis

14 IIJIOIIAIU TPEYrOJIbHHUKA,
napaJuienorpaMma
Tpuronomerpuueckue GOpMyIIbI IS

15 IJIOIA U TPEYTOJbHUKA,
napaJuienorpaMma
Tpuronomerpuueckue GOpMyIIbI IS

16 TUIONIA/IA TPEYTOJIbHHKA,
napaJuienorpaMma

17 ®opmyna ['epona

18 ®opmyna ['epona

19 ®opmyna ['epona

20 (DopM}./.na IUTOLIAI! BBIITYKJIOTO
YeTHIPEXYTOJIbHUKA

21 CDopM}_{na TJTOIIAZAN BBITYKIIOTO
YeThIPEXYTOJIbHUKA

29 KontponsHas padota no reme "Perienue
TPEYroJbHUKOB"

23 Xopapl v TOJI00OHBIE TPEYTOIBHUKH B
OKPY>KHOCTH

24 Teopema o mpou3BeIEHUH OTPE3KOB XOP/]

25 Teopema 0 Npon3BEIEHUHN OTPE3KOB XOPJL

26 Teopemsbl 0 TPON3BEICHUN OTPE3KOB
CEeKYIINX

97 Teopemsbl 0 MPOU3BECHUN OTPE3KOB
CEeKYIIIX

28 Teopema o kBagpare KacaTebHON

29 Teopema o kBagpare KacaTelbHON

30 Teopemsr UeBbl 1 MeHenas




31 Teopembr UeBbl 1 MeHemas 1

32 Teopembl UeBbl u MeHenas 1

33 [TonsiTre 0 romoTeTUU 1

34 KonrponbHas p'e'160Ta o teme "[logobue 1
TPEYroJbHUKOB
YpaBHeHuUEe NPSIMOI Ha TIIIOCKOCTH.

35 YrnoBoii ko3 GUIMEeHT ¥ CBOOOTHBIIH 1
YJIeH, UX T€OMETPUYECKUI CMBICIT
VYpaBHeHHEe NPSIMOI Ha TNIOCKOCTH.

36 YrinoBoii ko3 GUIIMEHT ¥ CBOOOTHBIIH 1
YJIeH, UX T€OMETPUYECKUI CMBICIT

37 [TapannenbHOCTh U MEPIEHANKYISIPHOCTh 1
MPSMBIX (Yepe3 yriaoBoi KodhdULIUEHT)

38 YpaBHEHHE OKPYKHOCTHU 1

39 HaxoxeHne nepece4eHuil OKpyKHOCTEN 1
U IPSAIMBIX B KOOpAMHATaX

40 HaxoxneHue nepece4eHu OKpyKHOCTEN 1
Y TIPSIMBIX B KOOPJAMHATAX

41 dopmysa pacCTOSHUS OT TOUKH 10 IPSAMOI 1
[Tnomans napamienorpamma B

42 KOOpJUHAaTax, MOHATHE 00 1
OPUEHTUPOBAHHOM IJIOLIA TN
[IpumeHeHne MeTO1a KOOPAUHAT B

43 MIPaKTUYECKU-OPUEHTUPOBAHHBIX 1
TeOMETPHUECKUX 3aauax

44 KOHTpOJ'II)H':dSI paborta no Teme "Metoz 1
KOOpJAMHAT

45 BekTopsl Ha IIOCKOCTH 1
CrnoxeHre ¥ BEIYUTaHHE BEKTOPOB —

46 MpaBujia TPEYrojJbHUKA U 1

napajiesiorpaMma




CrnoskeHne 1 BEIYUTaHHE BEKTOPOB —

47 IIpaBUJIa TPEYTOJIbHUKA U
napajuiesiorpaMma

48 YMHOXEHHE BEKTOpa Ha YHCIIO

49 Koopaunats! BekTopa
Crno>xeHue 1 BBIYUTaHUE BEKTOPOB,

50 YMHO)KEHHE BEKTOPa Ha YUCIIO B
KOOpJUHATax
CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB,

ol YMHO>KEHHE BEKTOPa Ha YUCIIO B
KOOpJUHATax

50 [IpumeneHnne BEKTOPOB B (pusmKe, IEHTP
Macc

53 [TonsTre o 6a3uce (Ha MIOCKOCTH).
Paznoxenus BEKTOPOB 1o 0a3ucy

54 [TonsiTue o 6a3uce (Ha MIOCKOCTH).
PaznoxeHus BEKTOPOB 1o 0a3ucy

55 [TonsTre o 6a3uce (Ha MIOCKOCTH).
Paznoxenns BEKTOpOB 1o 0a3ucy
CkansipHoe pOU3BEACHNE BEKTOPOB,

56 TeOMETPHUECKUI CMBICT U BBIPA)KEHUE B
JIEKapTOBBIX KOOPAWHATAX

57 JAucTpuOyTUBHOCTH CKAJISIPHOTO
MIPOU3BEICHNUS

58 CxansapHoe Npou3BEICHUE 1
IIPOEIIMPOBAHUE

59 [IpumMeHeHHe CKaIIpHOTO MPOU3BEACHUS
BEKTOPOB IS HAXOXKJICHHS JUTMH U YTIIOB

60 [TpuMeHeHne CKaISPHOTO TPOU3BEICHUS
BEKTOPOB Il HAXO0XKJICHUS JUTMH U YIJIOB

61 [IpuMeHeHHEe CKAIAPHOTO MPOU3BEACHUS

BCKTOPOB AJI HAXOXACHHUA NJIMH U YTJI0B




Pemenne rCOMETPHUYCCKHUX 3a1a4 C

62 MIOMOIIBIO CKAISIPHOTO TIPOU3BEICHUS .

63 Pemenue reomerpuyeckux 3anay ¢ 1
MTOMOMIBIO CKaJISIPHOTO MPOU3BECHUS

64 KontponbHas padota mo teme "Bektopsr” 1

65 [IpaBuUIbHBIE MHOTOYTOJIBHUKH, 1
BBIUHCIICHHE UX 3JIEMEHTOB

66 [IpaBuiibHBIE MHOTOYTOJIBHUKH, 1
BBIUMCIICHUE UX JIEMEHTOB

67 [IpaBuUIBHBIE MHOTOYTOJIBHUKH, 1
BBIUMCIICHUE UX JIEMEHTOB

68 [IpaBuUIbHBIE MHOTOYTOJIBHUKH, 1
BBIUHCIICHHE UX 3JIEMEHTOB

69 Yucno v IMHA OKPYKHOCTH 1

70 Yucno T ¥ UITMHA OKPY>KHOCTH 1

71 JInvHa 1yru OKpy>KHOCTH 1

72 JUIMHa 1yru OKpY>KHOCTH 1

73 Pamunannas mepa yriia 1

74 Pagnannas mepa yria 1

75 [Tnomans Kpyra v €ro 3J€MEeHTOB (CEKTopa 1
Y CETMEHTA)

76 [Tnomans Kpyra 1 €ro 3J€MEHTOB (CEKTOpa 1
Y CeTMEHTA)

77 [Tnomans Kpyra u €ro 3JIeMEeHTOB (CEKTOpa 1
Y CETMEHTA)

78 Beruucrienue nepuMeTpoB U IUIOMIAeH 1
Gburyp, BKIFOUAIONIUX 3JIEMEHTHI KpyTa

79 Brrauciienue nmepuMeTpoB | IIIONIAEH 1
¢buryp, BKIIOYAIOMIUX 3JIEMEHTHI Kpyra

80 KonTponbhas no reme "/[nuna 1

OKPY>KHOCTH U TIJIOIIaAb Kpyra"




81 LlenTpanpHast CHMMETPUS 1
82 LleHTpasnbHO-CUMMETPHYHBIE (PUTYPHI 1
83 IToBopoTt 1
84 OceBast CUMMETpPHS 1
85 @durypsl, CHMMETPH'IHBIC OTHOCHTEIBHO 1
HEKOTOPOi ocH
86 [TapamtensHbII IEPEHOC 1
87 [ToHsiTHE NBUKEHUS U €T0 CBOMCTBA 1
88 PaBenctBo uryp 1
89 [IposiBieHUs: CHMMETPUU B IPUPOJIE, 1
KUBOITUCH, CKYJIBIITYPE, APXUTEKTYpPE
90 Kommno3umuu asuxeHuit (mpocTenme 1
MIPUMEPHI)
[ToBTropenue u o6o0meHue. Pemenue
91 3a]1a4, WUTIOCTPUPYIOLIMX CBA3H MEKIY 1
pa3IMYHBIMHU TEMaMH Kypca
[ToBTOpenue u obodueHue. Peenne
92 3a]1a4, WUTIOCTPUPYIOLIMX CBA3H MEKIY 1
pa3IMYHBIMHU TEMaMH Kypca
[ToBTOpenue u o6o61eHue. Peenue
93 3a]1a4, WUTIOCTPUPYIOLIMX CBA3H MEKIY 1
Pa3IMYHBIMHU TEMaMH Kypca
[ToBTOpenue u 06061eHue. Pemenue
94 3a]1a4, WUTIOCTPUPYIOIIMX CBA3H MEXKIY 1
pa3IMYHBIMHU TEMaMH Kypca
IToBTopenue u o6o0menue. Pemenue
95 3aJ1a4, WUTFOCTPUPYIOIINX CBSI3U MEXKTY 1
pa3NUYHBIMU TEMaMH Kypca
IToBTropenue u o6o0menue. Pemenue
96 3a]a4, HIUTFOCTPHUPYIOIINX CBSI3U MEXKIY 1

pa3IMYHBIMU TEMaMU Kypca




97

[ToBTOpenue u 06o0meHue. Pemenue
3aJ1a4, WUTIOCTPUPYIOIINX CBSI3H MEKITY
pa3IMYHBIMH TEMaMHU Kypca

98

[ToBTOpenue u o6odmeHue. Pemenue
3a1a4, WUTIOCTPUPYIOIINX CBSI3H MEKITY
pa3IMYHBIMH TEMaMHU Kypca

99

[ToBTOpenue u 06o0meHue. Pemenue
3aJ1a4, WUTIOCTPUPYIOIINX CBSI3H MEKITY
pa3IMYHBIMH TEMaMH Kypca

100

[ToBTOpenue u 0600mEeHue. Permenue
3aJ1a4, WUTFOCTPUPYIOIINX CBSI3U MEXKITY
pa3IMYHBIMH TEMaMH Kypca

101

102

HToroBast KOHTpOJIbHAS paboTa

[ToBTOpenue u 06o0meHue. Permenue
3aJ1a4, WUTIOCTPUPYIOIINX CBSI3H MEKIY
pa3TMYHBIMU TEMaMU Kypca

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102




YYEBHO-METOANYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
MHNPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA
I'eomerpus, 7-9 knaccel/ Atanacsa JI.C., byry3zos B.®., Kagomnes C.b. u npyrue,
Axuunonepnoe obmectBo «M3aarensctBo «lIpocBemenner»

METOJAUYECKUE MATEPHUAJIbI IJIS1 YYUTEJISA

I'eomerpust. Metonndeckne peKOMEHIAMH. 7 Kiace : y4el. mocodue asst ooimeoOpa3oBar.
opranuzanuii / (JI.C.Atanacss u np.). — 2-e uzn. — M. : [Ipocsemienune

['eomerpus. Meronndeckne peKoMeHIauu. § kiace : y4e0. mocobue /st o01eo0pas3oBar.
opranuzanuii / (JI.C.AtanacsH u np.). — 2-e uza. — M. : [IpocBemienue

['eomerpus. Metoguueckue pekomeHanuu. 9 kiace : yued. nocodue ass o0uieoopas3oBar.
opranmuzanuii / (JI.C.Atanacsu u np.). — 2-e uza. — M. : [IpocBenienue

IHUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://resh.edu.ru/subject/17/
https://myschool.edu.ru/?ysclid=11g6hy7tol349521113
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