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MNOACHUTEJIBHAS 3AIINCKA.

Pabouast mporpamMMa 1o reomeTpuu ans 7-9 KiaccoB cocTaBieHa Ha ocHoBe denepanbHOrO
rocyaapcTBeHHOr0o obpasoBatenbHoro crangapta OOO 2010 roga, mpuMepHON OCHOBHOM 00pa30oBaTEILHOMN
nporpammbsl OOO, pazpaborannoii B coorBerctBun ¢ @I'OC OO u paboueil mporpaMmbl IO TEOMETPUH IS
o0meo6pazoBaTenbHbIX yupexxaenuid mo YMK Aranacsna JI.C. u np., cocraButens T.A. bypmuctposa, M. :
[Ipocsemenue, 2014.

[Iporpamma paccuntana Ha 208 4. (2 4. B HEZEIIO).

[lenp u3yyeHus npeamera:

1) 6 HanpasnieHuU TUYHOCMHO20 PA3GUMUL:

*  (opmupoBaHUE TNPEICTaBICHUH O MaTeMaTHKE KaK 4acTHU OOIIEYeIOBEYECKOW KYJIbTYpBI, O
3HAYUMOCTH MaTEMAaTHKHU B PA3BUTUU UBUIN3ALMU U COBPEMEHHOTO OOIIIECTBA;

*  pPa3BUTHE JIOTHUYECKOTO W KPUTHYECKOrO MBIIIICHUS, KyIbTYpbl pPE4YH, CIOCOOHOCTH K
YMCTBEHHOMY 3KCIIEPUMEHTY;

*  (¢dopMUpPOBaHHE WHTEIUICKTYaTbHOW YECTHOCTH U OOBEKTHBHOCTH, CIIOCOOHOCTH K
MPEOOJICHUIO MBICTUTENBHBIX CTEPEOTHUIIOB, BBITEKAIOIINUX U3 OOBIIEHHOTO OMBITA;

*  BOCHHUTaHUE KAYeCTB JINYHOCTH, 0OECTICUNBAIONINX COLUUATBHYI0 MOOMIBHOCTD, CIIOCOOHOCTD
MPUHUMATH CAMOCTOSITENIbHBIE PEIICHNUS;

* (QopmupoBaHME Ka4yeCTB MBIIUICHNSA, HEOOXOAMMBIX [UIi aJalTallid B COBPEMEHHOM
HH()OPMAITMOHHOM OOIIECTBE;

* pa3BUTHE UHTEPECAa K MAaTEMaTHUECKOMY TBOPUYECTBY U MAaTEMaTHUYECKUX CIIOCOOHOCTE;

2) 6 MemanpeoMemHoOM HANPaBLeHUU:

*  pa3BUTHE NPEICTABICHHA O MaTeMaTuke Kak (opMe omucaHus W MeETOZAe TO3HAHUS
NENUCTBUTENIBHOCTH, CO3/JaHME YCIOBHM Il TMPUOOpPETeHHs IEePBOHAYAIBHOTO OIbITa
MaTEMaTHYECKOI'0 MOJIEIUPOBAHUS;

* ¢dopMupoBaHHE OOIIHUX CHOCOOOB HMHTEIUICKTYalbHOW JEATEIBHOCTH, XapaKTEepPHBIX IS
MaTEMaTHKHU U SIBJISIFOIIMXCS OCHOBOM MMO3HABATEIbHOW KYJIBTYpbI, 3HAUUMOM AJIs pa3iHyuHbIX
ctep ueroBeUeCcKOil e TeTbHOCTH;

3) 6 npeomemHoM HANPaABIEHUU:

*  OBIIAJICHUE MATEMATHMYECKUMHU 3HAHHUSIMH M yYMEHUSMH, HEOOXOAMUMBIMHU JUISI TPOJOJKEHUS
00pa3oBaHusl, U3YUYCHHS] CMEKHBIX JUCIUTUINH, TPUMEHEHHS B TTIOBCEIHEBHOM KU3HU;

* cosgaHue (yHAaMeHTa IS MaTeMaTH4ecKOro pa3BHTHs, (GOPMHPOBAHHMS MEXaHHU3MOB MBIIIICHUS,
XapaKTCPHbIX IJIA MaTeMaTHIECKOHN JCATCIIBHOCTH.

Baxneiiieir 3ajayedl  NIKOJBHOIO  Kypca TE€OMETPUM  SIBJIAETCS  pa3BUTUE Yy  ydalIuxcs
IIPOCTPAHCTBEHHOT'O BOOOPAKEHUS U JIOTMYECKOTO MBILIUICHUS IIyTEM CUCTEMAaTUYECKOTO U3yUEHUS] CBOMCTB
reoMeTpHuecKux (PUTyp Ha MIIOCKOCTU U B IPOCTPAHCTBE U MPUMEHEHHS 3TUX CBOWCTB MPH PEIICHUU 337124
BBIUMCIIUTEIBHOTO U KOHCTPYKTUBHOTO Xapakrepa. CyllecTBeHHas pojib IPU 3TOM OTBOIUTCSI Pa3BUTHIO
reOMETPUUYECKON HHTYHIIIH.

Copepxanue paboueil mporpaMMbl HAaIIPaBJIE€HO HA OCBOCHHUE y4YalllMUMMCS 3HAHUN, YMEHUI U HaBBIKOB
Ha 0a30BOM ypOBHE, UTO COOTBETCTBYET 0OpazoBaTenbHOi mporpamme MBOVY «llenTp obpazoBanust Ne 4.
Ona BKitOYaeT B ce0sl BCEe TEMbl, NPEIyCMOTPEHHbIE (eepalbHbIM TOCYJapCTBEHHBIM CTaHAAPTOM
OCHOBHOTO 00miero oOpa3oBaHUs IO TEeOMETpUM M paboueil mnporpaMMmbl MO TE€OMETPUM IS
o0meobpazoBaTenbHbIX yupexaenuid mo YMK Aranacsua JI.C. u np.

[Ipeobnanatonmu GopMaMu TEKYIIETO KOHTPOJISI BHICTYHAIOT MUCEMEHHBINA OMPOC (CaMOCTOSTEIbHbBIE
U KOHTPOJIbHBIE PabOThI, TECThI, TEMATUYECKHUE CPE3bl, MPOBEpoUHas paboTa) U YCTHHIN (cobecenoBaHUeE,
(GpOHTANBHBIN OMPOC U 3a4ET).

OBIIASA XAPAKTEPUCTHUKA YYEBHOI'O IIPEJIMETA, KYPCA.

B kypce ycioBHO MOYKHO BBIACIUTH CIEAYIOIIUE COAEprKaTelbHble OuHUM: «HarmsgHas reomerpusy»,
«['eomerpuueckue ¢urype», «M3MepeHne reomMeTpuueckux BenuuuH», «KoopauHatel», «BekTopb»,
«Jloruka n MHOXkecTBay, «I'eOMETpHs B HICTOPUUECKOM Pa3BUTHIY.

Marepuan, oTHocsumiica k nauHuu «HarnsnHas reometpusi» (3JI€MEHTHI HAIJISIAHOM CTEpEOMETpUHN)
CIOCOOCTBYET Pa3BUTHIO IPOCTPAHCTBEHHBIX MPEACTABICHUHN YYaIllUXCsl B paMKaxX W3ydeHUs MJIaHUMETPUH.

Copepxanue paszznenoB «l'eomerpuueckue ¢urypb» u «l3mepeHue reoMeTpUUECKUX BEITUYUHY
HAalleJICHO Ha M0Jy4YeHHe KOHKPETHBIX 3HAHUH O TeOMETpUUYECKON (PUType Kak BaKHEUIIeH MaTeMaTH4eCKon



MOJIEJIN IS OMUCAHUsS OKpYKarolero Mupa. CucteMarnyeckoe u3ydyeHHe CBOMCTB T€OMETPUUECKUX (PUTyp
MIO3BOJIAT PA3BUTh JIOTMYECKOE MBIIUICHUE M I0Ka3aTb IPUMEHEHUE 3TUX CBOMCTB IPU PELICHUU 3a]ad
BBIUHCIIUTEIBHOIO U KOHCTPYKTUBHOI'O XapaKTepa, a TAKKe MPAKTUYECKUX.

Matepuran, OTHOCAIIUICS K coAepKaTeabHbIM JTMHUAM «KoopauHaTel» U «BEeKTOpBI», B 3HAUUTEIBHON
CTeTIeHH HEcET B ce0e MEXIpPeIMETHhIE 3HAaHUS, KOTOpbhIE HAXOIAT NPUMEHEHHE KaK B Pa3IMYHBIX
MaTEMaTHYECKUX AUCLUIIIMHAX, TAK U B CMEKHBIX PEIMETAX.

OcoOeHHOCTBIO JINHUM «JIOrMKa U MHOECTBa» SIBISETCS TO, YTO INPEACTABICHHBIN 37€Ch MaTepHall
IIPEUMYIIECTBEHHO HU3Yy4aeTcs IpPU PACCMOTPEHMM pa3JIMYHBIX BONPOCOB Kypca. COOTBETCTBYIOLIMIA
MaTepHuall HalleJIeH Ha MaTEMaTHYeCKOe PAa3BUTHE YUAIIUXCs, POPMHUPOBAHUE Y HUX YMEHHS TOYHO, CKATO U
SICHO M3J1araTh MbICJIM B YCTHOM Y INCBMEHHOM peYH.

JInnus «['eoMeTpusi B ICTOPUUYECKOM Pa3BUTHM» MpeAHa3HAUYCHA s (OpMHUpOBaHUS IPEICTABICHUN O
IeOMETPUM KaK YacTH 4YEJOBEYECKOM KyNbTYphl, A OOILEro pa3BUTHUS ILIKOJBHUKOB, JJIS CO3JAHU
KYJIbTYPHO-HCTOPUYECKOI Cpelibl 00yUeHHS.

Tpebyst OT ydwamuxcs YMCTBEHHBIX W BOJIEBBIX YCWINH, KOHLEHTpAlMd BHHMMAaHUs, aKTUBHOCTH
pPa3BUTOrO BOOOpPAKEHHUS, TEOMETPHS pa3BUBACT HPABCTBEHHBIC YEPTHl JIMYHOCTH (HACTOMYUBOCTD,
LEJICYCTPEMIEHHOCTh, TBOPUYECKYIO AaKTHBHOCTb, CAMOCTOSITEILHOCTb, OTBETCTBEHHOCTb, TpPYIOJIIOOUE,
JUCIHUIUIMHY W KPUTHUYHOCTb MBIIUIEHHUS) U YMEHHE apryMEHTHPOBAHHO OTCTaMBaThb CBOM B3IVISIABI U
yOeKIeHHsI, @ TAK)KE CIIOCOOHOCTh IPUHUMATh CAMOCTOSATENIbHBIE PELLICHHUS.

['eomeTpust cylIecCTBEHHO pacIIUpsieT KPYro3op ydalllhxcsi, 3HAKOMs X C MHAYKIHMEH U JeAyKlueH,
0000IIeHNEM U KOHKpETH3aluel, aHalu30M M CHHTE30M, KiIaccupHUKalMed u cucTeMaTH3alueH,
abcTparupoBaHHeM, aHajlorueil. AKTHBHOE HCIIOJIb30BaHME 3aJad Ha BCEX ATamax y4deOHOro mpoiiecca
pa3BUBAET TBOPUYECKHE CLIOCOOHOCTH HIKOJIBLHUKOB.

[Ipu oOydyenun reomerpuu GOPMHUPYIOTCS YMEHHUS M HaBBIKM YMCTBEHHOI'O TpyAa — IUIAHUPOBAaHUE
cBOeH paboOThl, MOUCK pPALMOHAIBHBIX NyTe e€ BBIMOJHEHHs, KPUTHYECKass OIEHKa pe3yiabTaToB. B
npouecce OOy4eHHs] TE€OMETPUM IIKOJBbHUKM JOJDKHBI HAY4YUThCSl H3JaraTb CBOM MBICIH SICHO H
UCUEpIbIBAIOIIE, JIAKOHUYHO M EMKO, MPHOOpECTH HaBBIKM UYETKOT0, AKKypaTHOIO U TI'PaMOTHOIO
BBITMIOJTHEHHSI MATEMAaTUYECKUX 3aHCEH.

MECTO YYEBHOT O IIPEJIMETA, KYPCA B YYEBHOM IUVIAHE.

l'ona KommuectBo KommuecTBo KomnuectBo Bcero uacos
00y4eHus YacoB B HEJIECIIIO y4eOHBIX HEIENb KOHTPOJIBHBIX pa0OT | 3a y4eOHBIi T
7 xmacc 2 35 6 70
8 Kmacc 2 35 5 70
9 xiacc 2 34 4 68

COJEPKAHUE YYEBHOT O ITPEJIMETA.

7 KJIACC.
Ne Obmee KonTtpomnbHble
/o Hassanne pasacioB KOJIMYECTBO pa6OTBI
4acoB
1. | HauanbHble reOMETpUYECKUE CBEICHMUS. 10 1
2. | TpeyronbHUKH. 17 1
3. | [NapannenabHbIe MPSMBIE. 13 1
4. | CooTHOILIEHHE MEXY CTOPOHAMHU U YTJIaMH TPEYTOJIbHUKA. 20 2
5. | IloBTopenue. Pemenue 3amay. 10 1
Bcero 70 6

§ 1. Hauanpabie reomeTpruueckue cBeaeHus (109).
Ot 3emnenenus k reomeTpu. opMUpOBaHHUE NPEICTABICHUI O METAIIPEIMETHOM MOHATHU «PUTypay.
[Ipocreiitme reomerpuueckue (GUrypbl: TOUKA, JIMHUS, TpsAMas, OTPE30K,IIOCKOCTb, Ty, yroi. Buubl



yrioB.ITonsitue paBeHcTBa reomerpuyeckux ¢uryp. CpaBHeHHE OTpe3KOB U YrioB. [IoHATHE BETUYMHBL
Jnuna. M3mepenune nnunbl. EnuHunel n3mMepenus AnHbl. V3MepeHne oTpe3KoB, JUIMHA oTpeska.Pemenue
3amad no Teme: «M3mepenue orpes3koB».M3Mepenue yrinos. Bemmumna yrna. I'pagycHas  Mmepa
yria.CmexHbIe u BEpPTUKAJIbHBIE YIJIBI, 170:¢ CBONCTBA. buccekrpuca yria, ee
cporictBa. llepiennukynspasienpsameie. Pemenue 3agau no teme: «Buabl yrioB, ux cBoWcTtBa». Ponb
pOCCHUIMCKHX y4eHBIX B pa3BuThM MatemaTuku: A.H.Konmoropos.Ilnaron u Apucrorens.

§ 2. Tpeyronbauku (174).

TpeyronpHuku. CBOICTBAa paBHBIX TPEYroJbHUKOB.IIEpBBIN NpH3HAK pPABEHCTBA TPEYTOJIbHUKOB.
Teopemsl, pnoka3arenbcTBa.Pemenue 3agady Ha  OPUMEHEHUE  IIEPBOTO  IIPU3HAKa  PABEHCTBA
tpeyronbHUKOB.IIpsamoit  yron. [lepnenaukynsp k mpsmoil. Beicota, Menuana, OuccekTpuca
TpeyrosibHIKa. PaBHOOEIPEHHBIMTPEYTOJIBHUK,  €r0  CBOMCTBA M NpHU3HAKH.  PaBHOCTOpOHHUI
TpeyroiabHuK.Pemenne 3agau mo teme: «PaBHOOEIpEeHHBINH TPeyroibHHUKY». [ 'eoMeTpuiyeckue MOCTPOCHUs
IUIsL WILTIOCTPAIIMKA CBOWCTB TeOMeTpHuecKuX (uryp.Bropoii mpu3Hak paBeHCTBa TpeyroibHHUKOB.Perenne
3a/lad Ha NPUMEHEHUWE BTOPOrO IIPU3HAKA PAaBEHCTBA TPEYroJIbHUKOB.TpeTHil NpU3HAK paBEHCTBA
TpeyroibHUKOB. Pemienne 3aaa4 Ha IIPUMEHEHHE TPETHETO IIPU3HAKA paBeHCTBA
TpeyronbHUKOB.Onpenenenus. OKpyKHOCTb, KpPYr, UX 3JIEMEHTBbl U cBoicTBa.PemeHue 3agad mo teme
«OKpYy>XHOCTb, KpYI, MX CBoilcTBa». MHCTpyMEHTBI JUIsl MOCTPOEHUM: IUPKYJb, JIMHEHKA, YTOJIbHUK.
[pocreiimye NOCTPOCHUS UPKYJIEM U IMHEHKOMN: MOCTpOEHUE OUCCEKTPUCHI YIIia, YIiia, pABHOTO 1aHHOMY,
NEePIEeHIUKYIIApa K NpsIMOM, JeJieHue OTpe3Ka B JaHHOM OTHOLIEHHMU. Tpucekuus yria.Pemienue 3agad mno
teMe: «[Ipu3Haku paBeHCTBaA TPEYrOJIbLHUKOB. 33/1a4l HAa IOCTPOCHUEY.

§ 3. [MapamnensHble npsimbie (134).

[Ipusnakn napamiensHocTH HpsmbIX.lIpu3Hakun mapamnensHocTH  ABYX mpsaMbIX.lIpakTuueckue
CrocoObl MOCTPOEHUsl MapajuielbHbIX MNpsMbIX.Pemenne 3amau no Tteme: «lIpu3Haku mnapanienbHOCTH
npsaMbix». «Hawanmay EBknmpga.Axcuomsbl, crneacTBus. AKcHOMa MapajuleidbHbIX NpsAMBIX. [loHATne 00
AKCMOMATHKE M aKCMOMAaTH4YECKOM MOCTPOCHUH reomMeTpuu. Akcuoma napamienbHoctd EBkinaa. Hctopus
nATOro nocrynara.CBoiicTBa napajjiesbHbIX MpsMbIX.Pemenne 3anau no teme: «llapaniensHbie npsmeie».
Ponw poccmiickux yueHbix B paszButum mMatematuku: H.M.JloGadyeBckuil. ActpoHomus u reomerpusi. Uto u
Kak y3Han AHakcarop, Oparocden u Apucrapx o pazmepax Jlynsl, 3emnu u Connua.Paccrosiaue ot 3emnu
1o JIynsl u ConHia. M3mepenue pacctosaus ot 3emun 10 Mapca.

§ 4. CooTHOILIEHHE MEX]ly CTOPOHAMH U yTIJIaMu TpeyroybHuka (204).

CymMma yriioB TpeyroiapHuKa.lIpsIMOYroybHBIN, OCTPOYrOJIBHBIA, TYHNOYIOJBHBIA TPEYTrOJIbHUKH.
Buemnue yrnel TpeyronpHuka.Pemenue 3amau mo teme: «Cymma YIVIOB TpeyroibHHKa».COOTHOLIEHHE
MEXIy CTOpOHaMU U Yyrilamu TpeyrojibHuka.Cinencrusareopemel. HepaBeHcTBOTpeyroapHuKa. Penmenue
3a1a4 1o TeMe: «Bugpr TPEYrOJIbHUKOB. CootHomieHne MEXIY CTOPOHAMH
TpeyroJbHUKOB». [ [psIMOYTOIbHBIE TPEYTOJIBHUKH U UX CBOMCTBA.PemeHne 3amady Ha MPUMEHEHUE CBOMCTB
IIPSIMOYTOJIBHOTO  TpeyrosibHUKa.lIpu3Haku paBeHCTBa MPSIMOYTOJIBHBIX TpeYyrojabHUKOB.HaknoHHas k
npsAMoi, npoekiusa. Pacctosstnue Mexay Toukamu. PaccTostHue ot TOYKH 10 mpsmoil. PaccrosHue mexmy
napasuiebHBIMU TpsAMbIMU. Paccrosnue mexnay ¢urypamu.lloctpoenue TpeyroipHUKa 10 IBYM CTOPOHAM
U yIay MEXIY HUMH, CTOPOHE U JBYM IPWIEKAIIUM K HEH yriam, Io TpeM cTopoHaM.Pemenue 3amayd Ha
noctpoeHue.Pemenne 3amay no teme: «lIpsmoyronbHble TpeyronbHukw».Pemenne 3amay 1o Tteme:
«PaccTostHue OT TOUKH 10 MpsAMOM. PaccTosiHue Mexay napajieIbHbIMU PSIMBbIMK.

§ 5. lloBropenue. Pemenue 3anay (104).

8 KUIIACC.
Ne O6riee KoHTposbHbIe
/1 KOJIMYECTBO paboTsI
HaumenoBanue pasienon
9acoB

1. | TToBTOpEHNE Kypca reoMeTpun 7 Kiacca. 2

2. | YeThIpEXYTOJIILHUKH. 14 1

3. | ITnomans. 14 1

4. | TlogoOHBIE TPEYTONBHUKH. 19 2

5. | OKpy>KHOCTb. 17 1

6. | [loBTopenwue. Pemenne 3amay. 4

Bcero 70 5




§ 1. [ToBTOpeHUE Kypca reomeTpuu 7 Kiiacca (24).

§ 2. YetplpéxyronbHuku (14u).

JlomaHasi, MHOTOYTI'OJIBHHK, €T0 3JIEMEHTHI U CBOMCTBA. Pacrno3HaBaHne HEKOTOPHIX MHOIOYTI'OJIbHUKOB.
Bhimykiible U HEBBINMYKJIbIE MHOTOYTOJbHUKH. CyMMa yIJIOB BBITYKJIOTO MHOrOYrojibHHKa. [IpaBuiibHbIE
MHOT'OYTOJIbHUKH. [lepumertp MHoroyrojasHuka.Yetsipéxyronpauku. [lapamienorpamMmm u €ero
cpoiictBa.Pemiennesanau.lIpusnaku napamienorpamma. Teopema @aneca. JleneHue orpe3ka Ha N paBHBIX
orpe3koB. Danec, Apxumen. Tpanenus. Buasl Tpamenuii: paBHOOeApeHHas W TpsiMoyroJibHas.CBoOHCTBA
paBHOOenpeHHON Tpamenuu. lIpsMoyronbHUK, €ro CcBoWcTBa W mnpu3Haku.PoMO, ero cBoiictBa W
npu3Haku.KBaapar, ero cBoiictBa u npu3Haku.OceBas W UEHTpaJbHAs CHUMMETPUU T€OMETPUUYECKHX
¢uryp.Pemenne 3anau mo teme: «YeThIPEXYTrOIEHUKI.

§ 3. [Inomanp (144).

[onsTHe o Tuomaau miockux ¢uryp u e€ cBoiicTBax. M3Mepenue ruiomanei. EquHuier n3mepeHus
wiomaau. PaBHococTaBneHHble M paBHOBENUKHE GUrypsl. [loHsTHE Momaan MHOroyroibHuka. [lnomans
kBasipaTa.lnomaapnpsaMoyroapHUKa, IapajjiesiorpaMmma, TpeyrojbHuKa, Tpanenuu. Teopema 00 OTHOLIEHUH
IIoHIaIel TPeyroJlbHUKOB, UMEIOIIUX 10 paBHOMY yriy.Pemennesanau.Teopema ITudaropa. [Mudarop u
ero mkosa. Teopema, oOpaTHas Teopeme [Mudaropa.®opmyna I'epona. [Inomans
4eThIPEXyrojibHUKa. Penienre 3aa4 Ha BBIYMCIEHUE U JOKAa3aTENbCTBO C MCIIOJIB30BAHUEM H3YYEHHBIX
dbopmyn.Pemenue 3amay no teme: «Ilmomanby.

§ 4. ITono6ubie TpeyroapHUKH (194).

[Iponopunonaneueie oTpe3ku. [lonoOHbIE TpeyroapHUKU; KOIPPUIMEHT 1n0100us.CBA3b MEXAY
wIomaasiMi  NoA0OHbIX (uryp. CBOHCTBO OHCCEKTpUCHl yriaa TpeyrojibHuka.llpusHakun mnogolus
TpeyrojabHUKoB. Pemienue 3anau.llpuMenenue momoOus K J0Ka3aTENbCTBY TEOPEM M PELICHUIO 3ajad.
Cpenusis JUHUSA TpeyronbHuka.CpenHsis JIUHUSA TPEYrOJIbHUKA. CBoiicTBO MeauaH
TpeyroabHuka. [IponopruonansHbeie 0OTpe3KH B MPSAMOYToJbHOM TpeyroibHuKe.lIpakTnueckue npuinoxeHus
nogo0usi TpeyronbHUKoB.OmpeneneHne BbICOTHI mpeamera.OnpeaeneHue paccTOSHUS 10 HEJAOCTYITHOM
Toukn.O momoOuu mnpousBodbHBIX Guryp. Ilonarue o romoreTnu.COOTHOUIEHHS MEXAY CTOPOHAMU H
yIJIaMu NMPSIMOYTOJIBHOTO TPeyrojbHUKA. TpuroHoMeTpuueckue GyHKIUH OCTPOrO YIia B MPSIMOYTOJIbHOM
TpeyrojbHuKe. PemieHue npsMOyroibHBIX TPEYrojJbHUKOB.3HAUEHHS CHHYCa, KOCHMHYCa W TaHTeHca JUIs
yraos 30%45° u 60°.Beluncienne »neMEHTOB TPEyronbHHKA C HCHOJB30BAHMEM TPUTOHOMETPUUYECKHX
COOTHOIIECHU.

§ 5. OxpyxkHocTh (174).

B3anmHoe pacnosioxkeHne npsMoit U okpykHocTH. Cekylas K OKpy>KHOCTH, €€ cBoiicTBO.KacaTenpHast
K OKPYXHOCTH, €€ CBOHCTBAa M IpHU3HAK. PaBeHCTBO KacaTe/lbHBIX, IPOBEAEHHBIX U3 OJHOHN
touku.lleHTpaneHble yribl. ['pagycHas mepa Ayru OKpyXKHOCTH.BnucanHbleyribl. BenuunHa BIHCaHHOTO
yriaa. COOTBETCTBHE MEXKIY BEIMUMHOM yrja M JJIMHOW AYTM OKPYXHOCTH. CBONCTBO NEpECEKAIOLINXCSA
xopa.CpoiictBa OuccekTpuchl yria.CepeuHHbIN TMEepIeHIuKyIsIp K oTpe3ky. CBoWCTBa W TPHU3HAKH
NepneHuKyIsipHocTu. Teopema O TEpeceYeHWH BBICOT TPEYTOJIBHHUKOB. 3aMedaTelbHble TOUYKH
TPEYrojbHUKA: TOYKU MEPECeUeHUs] CEepeAUHHBIX MEePHeHAUKYISIPOB, OuccekTpuc, menuaH.OnucaHHBIHN
MHOTOYroJbHUK. BrincanHas okpyx’HocTb. OKpY>KHOCTb, BIIUCAHHAs B TPEYroJdbHUK. OKpy>KHOCTbH Dilnepa.
OnucaHHBI 4YeTHIPEXYroNbHUK. DopMyna, BbIpakarolas IUIONIaJAb TPEYrOJIbHHKA, 4Yepe3 MEepUuMeTp Hu
paavyc BIMCAHHOM OKpYKHOCTHU.BmucaHHbII MHOroyroibHUK. OINUCaHHAas OKPYKHOCTb. OKpYKHOCTb,
ONMMCaHHasi OKOJIO TpEyrojpHUKAa. BnucaHHbI 4YeTHIpEXYrojbHUK.Pemienre 3amgad Ha BBIYHCICHHE,
JI0Ka3aTeIbCTBO U TOCTPOCHHUE C HCIOJIB30BAHMEM CBOMCTB M3yueHHBIX (uryp.Pemenue 3amay mo teme:
«OKpYyKHOCTb». BlucaHHbIE M ONHUCAHHBIE OKPY>KHOCTU IPABUIIBHOTO MHOTOYTOJIbHUKA.

§ 6. [ToBTOpenue. Pemenne 3anau (44).



9 KJIACC.

Ne Obmiee KonTponbHeie
/1 KOJIMIECTBO paboThI
HaumenoBanue pasjienon
4acoB

1. | TloBTOpeHHE Kypca reoMeTpun 8 Kiacca. 2

2. | BekTopsl. 8

3. | Merox KOOpIMHAT. 10 1

4. | CooTHOUICHUSI MEXY CTOPOHAMHU U YTIIaMH 11 1

TpeyrojapHuKa. CKalsipHOE IPOU3BEICHHE BEKTOPOB.

S. | JInrMHa OKPYKHOCTH M IUIOIIAJb Kpyra. 12 1

6. | JIBmxeHusl. 8 1

/. | HayanpHbIE CBEJIEHUS U3 CTEPEOMETPHH. 8

8. | AKCHOMBI TUITAHUMETPHH. 2

9. | IloBropenue. Pemenne 3anau. 7

Bcero 68 4

§ 1. IToBTOpeHue Kypca reomerpuu 8 kiacca (24).

§ 2. Bekrops! (8u).

[lonstue Bekropa. JnuHa (Monynp) BekTopa. PaBeHCTBO BekTOpoB.OTKIIabIBAHUE BEKTOPA OT AaHHOMN
Toukn.CyMMa JBYX BEKTOpPOB.3aKOHBI CJIOKE€HHMSI BEKTOpoB. IIpaBuio mapamwienorpamma.Cymma
HECKOJIbKUX BEKTOPOB. BbluMTaHue BEKTOPOB.YMHOXEHHE BEKTOpa Ha uucio.llpruMeHeHue BEKTOpOB K
perieHuto 3a1ay. Mcnonb3oBanue Bektopa B pusuke.CpeaHsis TMHUS Tpareuuu.

§ 3. Meroa koopauHat (104).

Pa3znoxxenne BekTOpa IO JABYM HEKOJUIMHEApHBIM BeKkTopaM (Ha cocrtapistomnue). KoopauHaTs
BEeKTOpa.CBsA3b MEXJAy KOOpAMHATaAaMM BEKTOpa M KOOpAMHAaTaMU €ro Havajga M KoHua.KoopauHatbl
CepelMHbl OTpPEe3Ka, BBIUMCICHUE JUIMHBI BEKTOpa IO €ro KOOPAMHATAM, PACCTOSHHE MEXKIY
toukamu.lIpumeHeHre BEKTOPOB M KOOPAMHAT JUIsl  pEHIeHHs MPOCTEMIINX  I'E€OMETPUUECKHUX
3a7a4. Y paBHECHHUE JUHUUA Ha IJIOCKOCTH. Y pABHEHUECOKPYKHOCTH. Y paBHEHHUETPsIMOid. Bzaumuoe
PacroJIOKEHUE IBYX OKPYKHOCTEH.

§ 4. CooTHolIEHHs MEXAY CTOPOHAMU M yriaMu TpeyrojibHHKa. CKalsipHOE MPOU3BEACHUE BEKTOPOB
(119).

Tpuronomerpuyeckue GpyHKIUU Tynoro yria.OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. DOPMYIIbI
npuBeneHus. @opMyiibl ISl BBIYMCIEHHUS KOOpAMHAT Touku.Teopema o Iuiomiaau TpeyroibHuKa.Teopema
cuHycoB. Teopema kocuHycoB. Ilpumepbl UX TNpPUMEHEHHMs I BBIYMCIICHHUS  3JIEMEHTOB
TpeyroipHuKa.Pemenne TpeyronbHUKOB. M3MmepurenbHble paboOTHL.YTOd MeEXay Bekropamu.CKalspHOe
MpOM3BEJIEHHE BEKTOPOB.CKaIsIpHOE MPOU3BEAECHUE B KOOpJAMHATax.CBOWCTBA CKAJSIPHOIO MPOU3BEICHUS
BEKTOpOB. Pemenue 3anau.

§ 5. JInnHa OKpyXHOCTH U TUIomaab kpyra (124).

[TpaBunbHBII MHOTOYTOJIbHUK.OKPY>KHOCTb, OTNHCaHHas OKOJIO MIPaBUJIBLHOTO
MHOTOYTrOJbHUKA.OKPY’KHOCTh, BIUCAaHHAas B IPAaBWIbHBI MHOrOyrojibHUK.PemieHue 3amgady mo Tteme:
«BrircanHas U onucaHHas OKpyXHoOcTW». @DopMynbl A8 BBIUKCICHHUS IUIOMAAU MPAaBUIBLHOTO
MHOT'OYTOJIbHUKA, €T0 CTOPOHBI U paJinyca BIMCAaHHOUN OKpyxkHOCTU. Pemienne 3a1au no teme: «lIpaBunbHbie
MHOTOYroJbHUKN».IlocTpoeHne  mpaBWiIBHBIX ~ MHOrOyroibHuUKoB. KBagparypa  kpyra.  3ojoroe
ceuenue./linHa okpyxHocTH, yuciao 1. Ucropus yucna m.Ilnomans kpyra.Cekrop, cerment. Ilmomans
KpyroBoro cekropa.Pemenue 3agau no teme: «JljinHa OKpy>KHOCTH U IJIOLIAAb Kpyray.

§ 6. [IBmwxkenus (84).

[lonsitne mnpeoOpazoBanus. llpencraBieHue © MeTanmpeAMETHOM IOHATHH «IIPeoOpa3oBaHUE).
Oto6paxkenue tiockoctu Ha ceOs.llonstuensmxkenus. Hanoxenns u nexkeHus.OceBasi M IEHTpalbHas
cummetrpusa. ['eomerpuss U HUCKycCTBO.  ['eomMeTpuueckue  3aKOHOMEPHOCTH  OKPY’KaIOLIETO
mupa.llapamnensubriinepenoc.IToropoT.Pemenue 3amad mo teme: «/[Bmwkenus». KomOuHaIus 1BKCHUH Ha
IJTIOCKOCTH U UX CBOMCTBA.

§ 7. HayanbHble cBenieHus U3 crepeoMeTpuu (84).

[Ipenmer crepeoMerpun. ['eomerpuueckue Tena U MOBEPXHOCTH.MHOTOTpaHHUK U €ro 3JIEMEHTHI.
Ha3Banuss  MHOTrOrpaHHMKOB C  pa3HbIM  IOJIOKEHUEM M KOJIMYecTBOM  rpaneil.  Ilpusma.



[Mapannenenunen.lIpeacrapnenue 06 00béMe U ero cBoiicTBax. M3mepenue o0béma. EquHUIBI H3MEpeHHs
00BEMOB. YnBoenue kybOa.CBoiicTBa MNpsSMOYrojpHOro mnapasuienenunena. dopmyna Mg BBIYUCICHUS
o0BeMa MPSMOYTOIBHOTO Tapajuienenunena, npusmel.llupamMuga, ee 3JIeMEHTBI U MPOCTEUIITNE CBOHCTBA.
®opmyna nns BeluucieHus oobema.llunuHap, ero smemeHTH U mpocTeilmue cBoiicTBa. Dopmyna s
BBIYMCIICHUSI TUIOIIAIN TTOBEPXHOCTH U o0bhema.KoHyc, ero ayieMeHThl U mpocTteiiime cBoiicTBa. Dopmyna
JUTSL BBIYMCIICHUS TUIOIIAU MOBEpXHOCTH U o0bema.Cdepa u map, uX 3JIeMEHThl U MPOCTEUIINe CBOHCTBA.
dopmyna 71 BBIYUCIICHUS TUIOMIAIA TOBEPXHOCTH U 00beMa.

§ 8. AKCHOMBI TUTaHUMETPHUH (29).

006 akcmomax rraHuMeTpuu. HekoTopsie CBECHUS O Pa3BUTHH T€OMETPHUH.

§ 9. I[ToBTOpenue. Pemenue 3anay (74).

JIMYHOCTHBIE, METAITPEJIMETHBIE U ITIPEJIMETHBIE
PE3YJIBTATBI OCBOEHUSA MATEMATUKU.

JIMYHOCTHBIE PE3YJIbTATHI OCBOCHHSI OCHOBHOW 00pa30BaTEIbHON IPOTrPAMMBL:
1. Poccuiickas TpaxkaaHCKas HICHTUYHOCTh (MATpUOTHU3M, YyBaxkeHHe K (OTedecTBy, K MPOULIOMY U

HACTOSIIEMYy MHOTOHAIlMOHAJbHOTO Hapoja Poccuu, 4yBCTBO OTBETCTBEHHOCTH M joira nepen Ponunoid,
uaeHTUGUKaMs cebsi B KauecTBe TIpakgaHMHa Poccuu, CyObEKTHBHAs 3HAUYMMOCTh HCIIOJIb30BaHUS
PYCCKOTO sI3bIKa U S3bIKOB HapoJ0B Poccun, 0CO3HaHME U OUIYIIEHHUE TUYHOCTHON CONPUYACTHOCTHU CyIh0€
poccuiickoro Hapona). Oco3HaHUE STHUYECKOM IPUHANIEKHOCTH, 3HAHUE WCTOPUH, S3bIKA, KYJIbTYpPbI
CBOETr0 Hapoja, CBOEro Kpas, OCHOB KyJbTypHOrO Hacjieaus HapoaoB Poccunm u 4yenoBeuecTBa
(MIEHTUYHOCTh 4YEJIOBEKA C POCCUMCKON MHOIOHALMOHAJIBHOM KYJIBbTYpOH, CONPHYACTHOCTh HCTOPUHU
HapoJ0B M TOCYIAapCTB, HAXOJUBIIMXCS Ha TEPPUTOPUU COBpeMeHHOM Poccum); uHTEpuopu3zanus
I'YMaHUCTHYECKHX, IEMOKPAaTHUECKUX M TPAJULUOHHBIX LEHHOCTEH MHOTOHAIIMOHAIBHOTO POCCHMCKOTrO
obuiectBa. OCO3HaAHHOE, YBAXHUTEIBLHOE U JOOPOXKEIATEIbHOE OTHOLIEHNE K UCTOPUH, KYJIbTYPE, PETUTHH,
TpaauLUsAM, A3bIKaM, HEHHOCTSAM HapoaoB Poccuu u HapogoB Mupa.

2. T'OTOBHOCTH M CITIOCOOHOCTH 00YYAIOMIUXCSl K CAMOPA3BUTHIO M CaMOOOPA30BAHHIO HA OCHOBE MOTHBAIINH
K OOYYEHMIO U TO3HAHUIO; TOTOBHOCTh U CIIOCOOHOCTh OCO3HAHHOMY BBIOOPY U NMOCTPOCHHUIO JalbHEHIIeH
WHAVBUAYAIbHON TpaeKTopuu oOpa3oBaHMs Ha 0a3e OpHEHTUPOBKM B Mupe mpodeccuil u
npodeCCHOHANBHBIX MPEANOYTEHUH, C YIE€TOM YCTOMUUBBIX T03HABATEIbHBIX HHTEPECOB.

3. Pa3BuTOoe MOpajgbHOE CO3HAaHWE W KOMIIETEHTHOCTh B PEIICHWH MOPAJIbHBIX MPOOJEM Ha OCHOBE
JIMYHOCTHOTO BbIOOpa, (POPMHUPOBAHNE HPABCTBEHHBIX YYBCTB M HPABCTBEHHOTO MOBEJCHHS, OCO3HAHHOTO U
OTBETCTBEHHOTO  OTHOUIEHHsI K COOCTBEHHBIM IIOCTyNKaM (CIOCOOHOCTh K  HPaBCTBEHHOMY
CaMOCOBEPILIEHCTBOBAHUIO; BEPOTEPIIUMOCTb, YBAXXUTEJIBHOE OTHOLIEHME K PEIUTHO3HBIM YYBCTBaM,
B3TJISiIaM JIIOJIed WJIM WX OTCYTCTBHIO; 3HaHHE OCHOBHBIX HOPM MOpajid, HPAaBCTBEHHBIX, JYXOBHBIX
UJCaJIOB, XpPaHUMBIX B KYyJIbTYpHBIX TpagulUsX HapoloB Poccuu, TOTOBHOCTP HAa HX OCHOBE K
CO3HATEIbHOMY CaMOOTPAaHUYEHHIO B TIOCTYNKaX, IIOBEICHUU, PACTOUYUTEIHHOM IOTPEOUTENCTBE;
c(OPMHPOBAHHOCTH MPEJCTABICHUIH 00 OCHOBaX CBETCKOM STHKH, KYIbTYpPhl TPAJAUIIMOHHBIX PEIUTHHA, UX
pOJU B Pa3BUTUH KYIbTYphl U ucTopun Poccuu u uenoBeuecTBa, B CTAHOBICHUU TPaXKJaHCKOTO OOIIECTBa U
POCCHUICKONH TOCYyJapCTBEHHOCTH; IMOHMMAHUE 3HAYEHMsS HPABCTBEHHOCTH, BEPbl U PEJIIUTUU B JKU3HU
yelnoBeka, cembdn U obOmectBa). CHopMHPOBAaHHOCTH OTBETCTBEHHOIO OTHONIEHHS K  YYEHHIO;
YBa)XUTEJIBHOTO OTHOUIEHMSI K TPYAY, HAJIMYME ONBITA YYaCTHUs B COLMAIBLHO 3HaUYMMOM Tpyae. Oco3HaHUe
3HAYEHUS! CEMbH B KH3HU UeJIOBeKa U OOIECTBa, MPUHATHE IEHHOCTH CEMEHHOM KU3HU, YBAXKUTEIHLHOE U
3a00TJIMBOE OTHOIICHUE K YWIEHAM CBOCH CEMBH.

4. ChopMHUPOBAHHOCTH LEIOCTHOTO MUPOBO33PEHMSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HayKd M OOIIECTBEHHOH MpPAKTUKH, YYHUTHIBAIOLIETO COLMANBHOE, KYJIbTYPHOE, S3BIKOBOE, IIyXOBHOE
MHOT000pa3ue COBPEMEHHOT'O MUPA.

5. Oco3HaHHOE, YBAKUTEJIBHOE M J100pOKEIATENIbHOE OTHOLIEHUE K JAPYroMYy YEJIOBEKY, €ro MHEHHIO,
MHPOBO33PEHHUI0, KYIbType, SI3bIKy, BEpe, T'PaKAAHCKOW MO3UIMH. [ OTOBHOCTP M CHOCOOHOCTH BECTH
IUaJor C JPYrMMHM JIOABMH M JOCTUTaTh B HEM B3aUMONOHUMaHHsS (uaeHTU(UKalMs ceds Kak
MOJIHOTIPABHOTO CyOBEKTa OOIICHHS, TOTOBHOCTh K KOHCTPYHPOBAHHIO oOpa3a MapTHepa IO JUAJOTY,
TFOTOBHOCTh K KOHCTPYUPOBaHHIO 00pa3a JOMYCTUMBIX CIIOCOOOB AUalIora, TOTOBHOCTh K KOHCTPYHUPOBaHHUIO
mpolecca auanora Kak KOHBEHLMOHHPOBAHHUS MHTEPECOB, MPOIENyp, TOTOBHOCTb U CIOCOOHOCTH K
BEJICHHUIO TIEPETOBOPOB).



6. OCBOEGHHOCTh COLMAIIBHBIX HOPM, MPAaBUJ MOBEACHUs, posiel U (GOPM COIUATIBHOMN KU3HU B TPYMIAX H
coo0IecTBax. YyacTUe B IIKOJIHHOM CaMOYIPaBICHUHM M OOLIECTBEHHON KM3HU B IpelesiaX BO3PACTHBIX
KOMIIETEHIMH C Y4E€TOM PETHOHAJbHBIX, STHOKYJIBTYPHBIX, COLMAIBHBIX U YKOHOMUYECKHX OCOOCHHOCTEH
(opmMupoBaHUEe TOTOBHOCTH K YYaCTHIO B MPOIECCE YIOPSAOYCHHs COLUATIBHBIX CBSI3el M OTHOIICHUH, B
KOTOpbIE BKJIIOYEHBI M KOTOpBhIE (POPMUPYIOT CaMH ydYaluecs;, BKJIIOYEHHOCTh B HEMOCPEICTBEHHOE
IpaXTaHCKOE ydacTue, TOTOBHOCTh Y4acTBOBaTh B JKHU3HENEATEIHHOCTH MOJPOCTKOBOTO OOIIECTBEHHOTO
OOBEAVHEHHS, TMPOIYKTUBHO B3aWMOJCHCTBYIONIETO C COIMAIBHOH CpeAod H  COUUATbHBIMU
MHCTUTYTaMU;uAeHTU(UKAIMS ce0si B KayecTBe CYyOBEKTa COLMAIbHBIX MPeoOpa3oBaHMid, OCBOCHHE
KOMIIETEHTHOCTEHN B cepe OpraHM3aTOPCKON NesATEIbHOCTH; UHTEPUOPHU3ALUS LIEHHOCTEW CO3UIATEIbHOTO
OTHOUIEHUSI K OKpYXarolled JeUCTBUTEIBHOCTH, LEHHOCTEH COIMAJIbHOTO TBOPYECTBA, LIEHHOCTHU
IPOJYKTUBHONW OpraHMU3allii COBMECTHOW JAESITENbHOCTH, CaMOpealM3allud B TPYIIE U OpraHu3alui,
LIEHHOCTH <«IPYroro» Kak paBHONPABHOTO MmapTHepa, GOpMUPOBaHHE KOMIIETCHLIUM  aHaIu3a,
MPOCKTHPOBAHUS, OPTaHU3ALUK JEATEIBHOCTH, PEe(IECKCUN H3MEHEHUH, CrMocOO0B B3aWMOBBITOIHOTO
COTPYJHHYECTBA, CIOCOOOB peain3alu COOCTBEHHOTO JTUAEPCKOT0 OTEHIHANA).

7. ChopMupoBaHHOCTh IIEHHOCTH 370POBOTO M Oe3o0macHoro o0pas3a KW3HW; MHTEPUOPU3ALUS TIPaBHI
WHAMBUAYAIBHOTO U KOJIJIEKTUBHOTO 0€30MacHOr0 MOBEJACHUS B YPE3BBIYAWHBIX CUTYAIUSIX, YTPOKAIOLIUNX
KHU3HU U 3710POBbIO JIF0JI€, PAaBUJI MIOBEJCHHS Ha TPAHCIIOPTE U Ha TOpOTax.

8. Pa3BUTOCTH 3CTETMUECKOIO CO3HAHUS YEPE3 OCBOCHME XYJI0’KECTBEHHOI'O Hacienus HaponoB Poccuu u
MHUpa, TBOPYECKOH NAEATEIbHOCTU 3CTETUYECKOro Xapakrepa (CIOoCOOHOCTh MOHUMATh XYAOKECTBEHHbBIE
NPOM3BEACHUS, OTPAXKAIOUIME pasHble OJTHOKYIBTYpHBIE TPagulMH; C(HOPMUPOBAHHOCTH OCHOB
XYIOKECTBEHHOW KYyJbTYpbl OOYYaIOIIMXCS KaK 4YacTh MX OOIIeHd JYXOBHOH KyJlbTYphl, Kak 0c00O0ro
crioco0a MO3HAHMS KU3HU U CPEJCTBA OPraHU3ALMU OOILEHUs; SCTETUYECKOe, SMOLIMOHATIBHO-IICHHOCTHO®
BUJICHUE OKpYXKAIOUIETO MHpa; CIHOCOOHOCTh K 3MOLMOHAJIbHO-IIEHHOCTHOMY OCBOCHMIO MHpa,
CaMOBBIPAKEHUIO U OPUEHTALIMU B XYA0KECTBEHHOM M HPaBCTBEHHOM IPOCTPAHCTBE KYJIbTYPHI; YBaXKCHHE
K HCTOPUM KYyJIbTyphl cBoero OTeuecTBa, BbIPaKEHHOM B TOM 4YHCIIE€ B TIOHMMAaHUU KpPAcOThl YEJIOBEKa;
noTpeOHOCT, B OOIIEHHWH C XYAO0KECTBEHHBIMH IPOU3BEICHUAMHU, C(HOPMHUPOBAHHOCTH AKTHBHOTO
OTHOILIEHUSI K TPaJuIUsAM XYyJI0)KECTBEHHOH KyJIbTYphl KaK CMBICIIOBOM, 3CTETUYECKONW M JMYHOCTHO-
3HAYMMOI LIEHHOCTH).

9. CdopMHUPOBaHHOCTH OCHOB 3KOJOTMUYECKON KYJIbTYpbl, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO
HKOJIOTUYECKOTO MBIIIJICHNS, HAJTMYUE OIBbITa KOJOTMYECKH OPHUEHTUPOBAHHOM pedieKCHBHO-OIIEHOUYHON 1
MIPAKTUYECKOH JAESITeTbHOCTH B JKM3HEHHBIX CUTYyallMsX (TOTOBHOCTb K MCCIEIOBAHUIO TPHUPOABI, K
3aHATHUAM CEJIbCKOXO3HCTBEHHBIM TPYAOM, K XYJO’KECTBEHHO-ICTETUUYECKOMY OTPAKEHUIO HPHUPOJBI, K
3aHSATHUSIM TYPU3MOM, B TOM YHCJIE 3KOTYPU3MOM, K OCYIIECTBICHUIO MPUPOTOOXPAHHON NEATEITHHOCTH).

MertanpeameTHele pe3ynbTaThl ocBoeHus OOI1
MeTaHpeIIMeTHBIe pe3yHI:TaTLI BKJIFOHAKOT OCBOCHHBIC 06yan0H1HMHC}IM€)KHpeI[MeTHBIe IIOHATHUA H

YHHUBEpCAJIbHBIC YUeOHbIC NeHCTBUS (PETYISTHBHBIC, IO3HABATEIbHBIE, KOMMYHHKATHBHEIC).
MexnpeaMeTHBIE TOHATHUS

YcnoBueM (GOpPMHPOBAHUS MEXKIPEAMETHBIX TOHSATHH, TaKWX, Kak cHCTema, (akKT, 3aKOHOMEPHOCTD,
(beHoMeH, aHalu3, CHHTE3 SIBIACTCS OBJAJCHHE OO0YJarOIIMMUCS OCHOBAMH YHTATEIbCKOH KOMIETECHIIUH,
npuoOpeTeHNne HABBIKOB pabOThl ¢ MH(pOpMAIMeH, ydyacTHe B MPOCKTHOH NeATETHHOCTH. B OCHOBHOM
IIKOJIE Ha BCEX MpeaMeTax OymeT NpojobkeHa paboTa Mo (GOPMUPOBAHHMIO W Pa3BUTHIO OCHOB
YUTATENILCKOW KoMmeTeHIMH. OO0ydJaromuecsi OBIaICIOT YTCHHEM KaK CPEICTBOM OCYIIECTBICHHS CBOUX
JaNbHEHIINX TIJIAHOB: MPOIOJDKEHHUsT 00pa3oBaHUS W CaMOOOpa3oBaHMs, OCO3HAHHOTO IUIAHUPOBAHHS
CBOETO aKTyaJIbHOTO H MEPCIIEKTUBHOIO KPyra YTCHHSI, B TOM YHCIIE JIOCYTOBOTO, TOJTOTOBKH K TPYIOBOH H
COLMAJIGHOW JIeATENIbHOCTH. Y BBITYCKHUKOB OyneT chopMHpOBaHa MOTPEOHOCTh B CHUCTEMATHUECKOM
YTEHUM KaK CPEICTBE IMO3HAHHMS MHUpa U ceOs B ASTOM MHUpE, TapMOHH3AIMK OTHOIICHHWN 4YeJIOBeKa H
o0miecTBa, CO3AaHNK 00pa3a «ImoTpeOHOTO OyayIIeroy.

[pu n3yveHun ydeOHBIX MPEIMETOB O0YUAIOIIMECs] YCOBEPIICHCTBYIOT MPHOOPETECHHBIC HAa TIEPBOM YPOBHE
HaBBIKH PabOTHI ¢ MHPOpManuel u momoaHAT ux. OHU CMOTYT paboTaTh C TEKCTaMH, MPEOOPa3OBBIBATE U
HMHTEPIPETHUPOBATH COJCPKAIIYIOCS B HUX HH(DOPMAIUIO, B TOM YHCJIC:

* CUCTEeMAaTU3UPOBaTh, COMOCTABIATh, AHAIM3UPOBATh, 00OOMIATE W HMHTEPIPETUPOBATH WHQPOPMAIHIO,
COJICPIKAIIYIOCS B TOTOBBIX MH()OPMAIIMOHHBIX 00BEKTAX;

* BBIICJISITh TJIABHYIO M W30BITOYHYIO HH(OPMAIUIO, BBHITOIHATH CMBICIIOBOC CBEPTHIBAHHE BBIICICHHBIX
(bakTOB, MBICJIEH; MPEICTABIATh MH(YOPMALIHIO B CXKATOM clI0BECHOU (hopMe (B BUJE IJIaHA WIIM TE3UCOB) U B



HATJIITHO-CUMBOJIMYECKON (opMe (B BUIE TaOmwil, rpadUuecKuX CXeM M JHarpaMm, KapT MOHATHH —
KOHIENTYalIbHBIX TUArPaMM, OTIOPHBIX KOHCIIEKTOB);

* 3aTIOJTHATH U JIOTIOJHSTH TAOJIUIIBI, CXEMBI, IUATPAMMBI, TEKCTHI.

B xozxe u3ydeHus Bcex yueOHBIX MPEIMETOB 00ydaromuecs MPUOOPETYT OMBIT MPOEKTHON AEeSTENIbHOCTH
Kak oco0oii Gopmbl  y4eOHOW pabOThL, CMOCOOCTBYIONIICH BOCHHTAHHIO  CaMOCTOSTEIHHOCTH,
WHUIIUATUBHOCTH, OTBETCTBEHHOCTH, OBBIIICHUIO MOTUBALIUU U 3((HEKTUBHOCTH yUeOHOU JEesTEILHOCTH; B
XOZ€ peaau3alMyd HMCXOJHOIO 3aMbICIa Ha TMPAKTHYECKOM YPOBHE OBJIAJCIOT YMEHHEM BBIOMPAThH
aJieKBaTHbIE CTOsIIEW 3ajade CpeacTBa, NPUHUMATh pEIIEHUS, B TOM 4YHUCIE U B CHUTYyalUAX
HeonpeaeneHHocTn. OHH TIOJydaT BO3MOJXKHOCTH Pa3BUTh CIIOCOOHOCTh K Pa3padOTKe HECKOIbKHX
BapHAHTOB pEILICHUH, K TIOUCKY HECTaHJApTHBIX pEIICHUI, MONCKY W OCYIIECTBICHUIO Hauboee
MIPUEMJIIEMOTO PEIICHHUS.

[lepeueHp KIIIOYEBBIX MEXKIIPEAMETHBIX TMOHSATHI oOIpenenseTcss B XoA€ pa3pabOTKM OCHOBHOM
0o0pa3oBaTeNIbHON TIPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHWs OOpa30BaTEIIBHON OpraHW3alui B
3aBHUCHUMOCTH OT MaTepUaIbHO-TEXHUYECKOTO OCHAIICHHS, KaIpOBOTO MOTEHIINAJa, UCIIOIB3YEMBIX METOOB
paboThl 1 00pa30BaTENLHBIX TEXHOJIOTHH.

B coorBerctBum OI'OC OOO BbAEHAOTCS TPU TIPYNIbl  YHUBEPCAIbHBIX Y4YEOHBIX JAEHCTBUIL:
PETYIIATUBHEIC, TO3HABATEIHbHBIC, KOMMYHUKATHBHEIC.

Perynsatusubie YV /|

1. VYmeHue caMOCTOATEIBHO ONpPEAEIATh LETU 00ydUeHHsI, CTaBUTh U (POPMYIHPOBATH HOBBIE 3a/1a4H B
yuebe W TO3HaBaTeIbHOU [EATEIbHOCTH, Pa3BUBAaTh MOTHUBBI M WHTEPECHl CBOEH MO3HABATEIBbHOM
nesaTenbHOCTH. OOyJaroIIHiiCs CMOXKET:

® AHAIM3UPOBATH CYIIECCTBYIOIINE U TUTAHUPOBATH OyayIIue 00pa30oBaTelIbHbBIC PE3YIbTAThL;

e yaeHTU(GUIUPOBATH COOCTBEHHBIE MPOOIEMBI U OMPEIETSATh TIaBHYIO IPOOIEMY;

® BBIIBUTaTh BEPCUU pELICHHs MPOoOJIeMbl, (OPMYTUPOBATH TUIIOTE3bI, MPEIBOCXUIIATh KOHEYHBIN
pe3ynbTarT;

® CTaBUTHh IIellb JEATENbHOCTH Ha OCHOBE OINpEACNeHHOW MpoOJeMbl U  CYIIECTBYIOIINUX
BO3MOKHOCTEH;

e (hopMyIHMpOBaTh yUeOHBIC 3a]a4M KaK IIark JTOCTHKEHUS TTOCTABJICHHOW TEJIH ACSITeILHOCTH;

e 00OCHOBBIBATH IICJICBBIC OPUEHTUPHI W TPHOPHUTETHI CCHUIKAMH Ha IIEHHOCTH, YKa3biBas |
000CHOBBIBas JJOTHUECKYIO MTOCIEA0BATEIHHOCTD I11aroB.

2. YMEHHE CaMOCTOSITCIIFHO IUIAHUPOBATH IYTH JOCTIDKEHUS IEJICH, B TOM YHCIIe albTepHATHBHBIC,
OCO3HAHHO BbIOMpATh Hauboee 3(pPeKTUBHBIC CIOCOOBI pelieHHs] yYeOHBIX U MO3HABATENbHBIX 3a1a4.
OOydJarommiicss CMOXKET:

e oOmpeaensiTh HeOOXOAUMBIE JeHCTBUE(S) B COOTBETCTBUU C YUeOHOUM M TO3HABaTENbHON 3aauei 1
COCTaBJIISATh AJITOPUTM HUX BBIIIOJTHEHHUS;

e 00OCHOBBIBaTh M OCYIIECTBISITH BBIOOp HambOosee 3(h(eKTHBHBIX CIOCOOOB pelieHnsl Y4eOHBIX U
MO3HABATENIbHBIX 33]1aY;

® OMNpeAeNsATh/HaXOAUTh, B TOM 4YHCII€ M3 IMPEAJIOKEHHBIX BAPUAHTOB, YCJOBHS JUISl BBIMOJTHEHUS
y4eOHOI 1 TI03HABATENILHOW 3a/1a4u;

e BBHICTpaMBaTh JKU3HEHHBIC IUIAHBI HAa KPAaTKOCPOUYHOE Oyaylee (3asBISATh II€NIEBbIE OPUEHTHUPHI,
CTaBUTh a/ICKBAaTHbIC UM 3a/laydl U IpeJjiaraTh AeHCTBUS, YKa3biBasg U 0OOCHOBBIBAS JIOTUYECKYIO
MOCJIEI0BATENLHOCTh 111aroB);

e BHIOMpaTh U3 MPEUIOKECHHBIX BAapHAHTOB M CaMOCTOSITENIbHO HCKAaTh CPEJCTBa/pecypchbl IUis
peIIeHHS 3a/1a49H/TOCTIKCHUS EIIH;

® COCTaBIISITh IUIAH PEIICHUS MPOoOIeMBbI (BBIIIOJIHEHUS TPOEKTA, IPOBEICHUS UCCIEAOBAHNU);

e OMNpeAeNsTh MOTEHIUANbHBIC 3aTPYAHCHUS MPHU pPElICHHH y4eOHOW W TO3HABATENIbHOM 3aJaud U
HAXOJUTh CPEACTBA JUISl KX YCTPAHCHUS,

® OMHCHIBATH CBOW OIBIT, 0OOPMIISIS €ro IS Tepeaadn JPYTUM JIIOSIM B BUJIC TEXHOJIOTHH PEIICHUS
MPAKTHYECKHX 3a7a4 OMPEJIeICHHOTO Kiacca;

® TUTAHUPOBATH U KOPPEKTUPOBATH CBOKO MHIMBHIYAJLHYIO 00pa30BaTEIBHYIO TPACKTOPHIO.

3. YMeHHe COOTHOCHUTh CBOHM JEHCTBHUS C IUIAHHUPYEMBIMHU PE3YyJIbTaTaMU, OCYIIECTBISTh KOHTPOIH
CBOEH JIeATEeTbHOCTH B IMpoOLIecce TOCTHXKEHUS pe3ybTaTa, OMpelessaTh CIocoObl ASHCTBUI B paMKax
MPEJIOKEHHBIX YCIOBHA W TpeOOBaHUM, KOPPEKTHPOBATH CBOHM JEHCTBUS B COOTBETCTBUH C
M3MEHSIoNIeHcs cuTyaryeid. OOyJaroIMicss CMOXKET:



4.

OIpPEJENIATh COBMECTHO C MENAaroroM M CBEPCTHUKAMU KPUTEPHUM IUIAHUPYEMBIX PE3YJIbTaTOB U

KPUTEPHHU OLIEHKU CBOEH yueOHOM /1eATeIbHOCTH;

CHUCTEeMAaTH3UpOBaTh (B TOM YHCJIE€ BHIOMpATh NPUOPUTETHBIE) KPUTEPUU IUIAHUPYEMBIX

pe3yJIbTaTOB U OLICHKU CBOEH JESATEIBHOCTH;

O0TOMpaTh MHCTPYMEHTHI ISl OLIEHUBAHHsS CBOEH JESITEeIbHOCTH, OCYILECTBISATH CAaMOKOHTPOJIb

CBOEH 1eATEIbHOCTH B paMKax MPe/JI0KEHHbBIX YCIOBUI U TpeOOBaHNUI;

OLICHMBATh CBOKO JI€ATEIbHOCTh, AapPryMEHTHUPYS NPUYUHBI JOCTH)KEHHS WIM OTCYTCTBHS

IUIAHUPYEMOTO PE3YyibTaTa;

HaXOJUTh JIOCTAaTOYHBIE CPEICTBAa [JIsl BBINOJIHEHHS Y4YEeOHBIX JEHCTBUH B H3MEHSIOLIEHCS

CUTYaIlUU W/WIU TIPH OTCYTCTBUU TUITAHUPYEMOTO Pe3ysIbTaTa;

pa0oTas Mo cBoeMy IUIaHy, BHOCUTb KOPPEKTHBBI B TEKYIIYIO NESTEILHOCTh HA OCHOBE aHAJIN3a

M3MEHEHUN CUTYallH JIs TOJTYYEeHHs 3aIUIAaHUPOBAHHBIX XapaKTEPUCTHK MPOAYKTa/pe3yabTaTa;

YCTaHABJIMBATh CBSA3b MEXKAY IOJYyUYEHHBIMH XapaKTEPUCTHKAMHU MPOAYKTa M XapaKTEPUCTUKAMU

rpoliecca JIeSITeIbHOCTU U 0 3aBEPILIECHUU ACATEIbHOCTH Mpearatb U3MEHEHHUE XapaKTEPUCTUK

npouecca s IOJIY4YeHHs YIyUIIEHHbIX XapaKTepUCTUK MPOIYKTa;

CBEPATH CBOU JICUCTBUS C LEIBIO U, TPU HEOOXOAUMOCTH, UCIIPABIIATH OIIUOKH CAMOCTOSATEIBHO.
YMeHHne OleHUBaTh MPABUIBLHOCTH BBIMOJTHEHHS Y4eOHOU 3a1auu, COOCTBEHHBIE BO3MOXKHOCTU €€

pemeHust. OO0y4JaroIHMACs CMOXKET:

5.

OIpeNieNATh KPUTEPUU MPABUIIBHOCTU (KOPPEKTHOCTH) BHINOJIHEHUS YUeOHOH 3a/1a4H;

aHAJIM3UPOBaTh U OOOCHOBBIBATb IPUMEHEHHE COOTBETCTBYIOUIETO WHCTPYMEHTapus AJs

BBINOJIHEHNS y4eOHOM 3a/1auH;

CBOOOJIHO TOJIB30BATHCS BHIPAOOTAHHBIMHU KPUTEPUSAMHU OLEHKH U CAMOOLIEHKH, UCXO/s U3 LU U

UMEIOIIUXCS CPEICTB, pa3inyas pe3yJabTaT U CIIOCOOb! AEHCTBHIA;

OLCHUBATh NPOAYKT cBOCH JACATCIBHOCTH II0 3aJaHHBIM W/WIH CaMOCTOSTEILHO OIpPCaACICHHBIM

KPUTEPHSIM B COOTBETCTBUM C LIEJIBIO ACSTEIbHOCTH;

000CHOBBIBATh JOCTHXXUMOCTD ILICJIN BBI6paHHI)IM Ccroco0OM Ha OCHOBE OIICHKU CBOUX BHYTPCHHUX

PECYPCOB U JOCTYIIHBIX BHEIIHUX PECYPCOB;

(UKCUPOBATh U AHATU3UPOBATH JUHAMUKY COOCTBEHHBIX 00pa30BaTeNbHBIX PE3YIbTATOB.
BrnaneHne OCHOBaMHM CAMOKOHTPOJIS, CAMOOLEHKH, HPHUHATUS PEINIEHUH W OCYLIECTBIECHUS

OCO3HAHHOTO BBIOOpa B y4eOHOU U 1Mo3HaBaTeIbHOU. OOYyJarOIUNACs CMOXKET:

HaOII0AaTh M aHAJIM3UpPOBATh COOCTBEHHYIO Y4E€OHYI0O U IO3HABATENbHYIO JEATEIBHOCTh U
JEeSATENbHOCTh IPYrUX 00y4yaroluXcs B MPOIIECCE B3aUMOIIPOBEPKH;

COOTHOCHTh pE€ajbHble M IUIAHUPYEMbIE pe3yabTaThl WHAMBHUIYAIbHOH 00pazoBaTeIbHOMN
JeSTEIbHOCTH U J1€1aTh BBIBOJIBI,

NPUHUMATD PEUIeHNE B Y4eOHON CUTYalliy U HECTH 32 HErO OTBETCTBEHHOCTH;

CaMOCTOSATENILHO ONPEAEIATh MPUYMHBI CBOETO yCIleXa WM HeycIeXa M HaXOAUTh CIIOCOOBI BBIX01a
U3 CUTYyalluu HeycIrexa;

PETPOCIEKTUBHO OIPENENATh, KAKUe IEHCTBUS MO PEILICHHUIO YUeOHOH 3a/1aukl UM TapaMeTpbl 3TUX
JeHCTBUI MPUBEIIN K MOITYYEHUIO HMEIOILIETOCS MPOAYKTa Y4eOHOM! 1eATeNbHOCTH;
JEMOHCTPUPOBATh MPUEMBI PETYISILMU ICUXO(PHU3UOTOIMUECKUX/ IMOLIMOHAIBHBIX COCTOSTHUM [UIs
noctkeHus: d¢pdexra ycrnokoeHus (YCTpaHEHHS SMOLMOHAIBHOM HaNpsKeHHOCTH), 3¢deKkTa
BOCCTAHOBJICHMs (ocialOieHus MNpOsBIEHUI yToMieHus), 3(dexra akTuBM3aLUM (MTOBBIIICHUS
MICUXO(PU3UOJIOTUYECKON PEAKTUBHOCTH ).

Ilo3naBaTensHbie Y Y]]

1.

YmMmenue ONpeaesaTh MIOHSATHS, C03/1aBaTh 00001eHus, YCTaHaBJINBATh aHaJIOTHH,

KJ'IaCCI/I(I)I/ILII/IpOBaTB, CaMOCTOATCIbHO BBI6I/IpaTB OCHOBAaHUA U KpUTCpUU TJIA KJ'IaCCI/I(I)I/IKaL[I/II/I,
YCTaHABJIMBATb IMPUYIUHHO-CIICACTBCHHBIC CBA3H, CTPOUTH JIOTHYCCKOC PACCYKACHUEC, YMO3AaKIIOUCHUC
(I/IH,Z[yKTI/IBHoe, ACAYKTHBHOC, I10 aHaJ'IOFI/II/I) 1 ACJ1aTh BBIBOJBI. O6yqa101u1/1171c51 CMOXCT:

moA0MpaTh CJI0Ba, CONMOAYNHECHHBIE KIIFOUEBOMY CJIOBY, ONPEEISIONINE €ro MPU3HAKK U CBOMCTBA;
BBICTPAWBaTh JIOTHUECKYIO IIETIOYKY, COCTOSIIIYIO W3 KJIIOYEBOTO CJIOBA M COIMOJAYUHECHHBIX €MY
CIIOB;

BBIIECTISITh OOLIMI TMpPU3HAK JABYX HIIM HECKOJBKUX MPEAMETOB WU SIBICHUN U OOBACHATH HX
CXOJICTBO;



e O0BEAVHATH MPEAMETHl M SBJICHHS B TPYNNbl IO OMNPEAEICHHBIM IpHU3HAKaM, CpPaBHUBATh,
KIIacCU(UIUPOBATH M 000011aTh (haKThHI U SBICHUS;

® BBIJIEJIATH SIBICHHUE U3 OOLLIETO psjia APYruX sSBICHUMN;

e oOmnpeAeNsiTh OOCTOATENbCTBA, KOTOPbIE MPEIIIECTBOBAIM BO3HUKHOBEHHIO CBA3U  MEXKAY
SBJICHUSAMHU, M3 ITUX OOCTOSATENBCTB BBIACIATH ONPEACISIOMNE, CIOCOOHBIE OBITh MPUYMHOMN
JAHHOTO SIBJICHUS, BBIABIISATH IPUYUHBI U CJIEJICTBUS SIBJICHHUIA;

® CTPOMUTH PacCCyXJCHHUE OT OOIIMX 3aKOHOMEPHOCTEHN K YACTHBIM SIBJICHUSIM U OT YACTHBIX SIBJICHUH K
OOIIMM 3aKOHOMEPHOCTSM;

® CTPOHUTH PAacCYXJIEHHE Ha OCHOBE CPAaBHEHUS MPEIMETOB U SBJICHUH, BbIAENSAS MPU 3TOM OOIIHe
HpU3HAKU;

® y3y1araTh NOJY4YEHHYIO HH(POPMALINIO, HHTEPIPETHPYS €€ B KOHTEKCTE pelaeMoi 3a1auu;

® CaMOCTOSITENIbHO yKa3blBaThb Ha HHGOpMAIMIO, HYXAAIOIIYIOCS B MpPOBEpKe, Mpeasiaratbh Hu
IIPUMEHSTH CIIOCOO MPOBEPKU 1I0CTOBEPHOCTU MH(POPMALUY;

e BepOaTM30BaTh YMOLMOHAIBHOE BIIEYATICHUE, OKa3aHHOE Ha HETO HCTOYHHKOM;

e OOBSCHATH SIBICHHUS, MPOIECCHI, CBSI3W M OTHOIICHUS, BBIABISEMBIC B XOJ€ MO3HABATEIHLHOU U
UCCJIEIOBATENIbCKOM  /I€ATE€IbHOCTH  (MPUBOAUTH  OOBSICHEHHWE C  HM3MEHEHHEM  (OopMbl
NPECTaBICHUS; OOBICHSTD, NIETATU3UPYS UM 0000111as1; OOBACHATH C 3aJJaHHOM TOUKH 3pEHUs);

® BBHIIBISITH M Ha3blBaTh IPHUYMHBI COOBITHSA, SIBICHUS, B TOM 4YHCJIE BO3MOXHbIE / Hambojee
BEPOATHbIE IPUYUHBI, BO3MOJKHBIE TIOCIEACTBUS 3aJaHHOW MPUYMHBI, CaAMOCTOSITEIBLHO
OCYIIECTBIISIS MPUUMHHO-CJIEICTBEHHBIN aHaH3;

e JeyaTh BHIBOJI Ha OCHOBE KPUTHYECKOTO aHAIM3a Pa3HbIX TOYEK 3pPEHUs, MOJTBEPKIaTh BBIBOJ
COOCTBEHHOM apryMeHTaluel Wi CaMOCTOSITEIbHO ITOTYYeHHBIMHU JaHHBIMH.

2. YMeHue co3JaBaTh, NMPUMEHATh M MpeoOpa3oBbIBATh 3HAKM U CHUMBOJIBI, MOJAEINW U CXEMbI AJIs
pereHus yueOHbIX U MO3HABATEIbHBIX 3aa4. OOyJaromuicss CMOXeT:

¢ 0003HaYaTh CHMBOJIOM U 3HAaKOM MPEIMET U/UIH SIBICHUE;

® ONpENeNATh JIOTUYECKUE CBSA3M MEXIy MpeAMEeTaMHd W/WUIU SBJICHUSMH, O0O3HAuaTh JdaHHbBIE
JIOTUYECKUE CBSI3U C IIOMOIIBIO 3HAKOB B CXEME;

¢ co371aBaTh A0CTPAKTHBIN WM pPealbHBIM 00pa3 MmpeaMera U/uiy SBICHUS;

® CTPOUTH MO/JIEJIb/CXEMY Ha OCHOBE YCJIOBHI 3a/1a4u W/WIK cIoco0a ee pelieHus;

e co3/1aBaTh BepOasbHbIE, BEIIECTBEHHbIE 1 MHPOPMAIIMOHHbBIE MOJIENH C BBIACIIEHUEM CYILECTBEHHBIX
XapaKTEPUCTHK 00bEKTa JIJIs ONpeieNieHHs Crioco0a pemIeHus 3a/1a4 B COOTBETCTBUH C CUTYallueH;

¢ [IpeoOPa30BBIBATh MOJETU C IIENIbI0 BBISBICHUS OOLIMX 3aKOHOB, OMNPEICNAIONUX JaHHYIO
MIPEAMETHYIO 00J1aCTh;

® [ICPEBO/IUTH CIIOKHYIO IO COCTaBy (MHOTOACHEKTHYI0) HHGPOpPMAIMIO M3 TpapUUecKOro WM
dbopMann30BaHHOTO (CUMBOJILHOTO) MPEACTABICHUS B TEKCTOBOE, U HA00OPOT;

® CTPOUTH CXEMY, aJNTOPUTM JACHCTBHSI, HCHIPABIATh WIM BOCCTAHABIMBATH HEU3BECTHBIM paHee
QITOPUTM Ha OCHOBE UMEIOIIETOCS 3HaHUS 00 00BEKTE, K KOTOPOMY IPUMEHSIETCS AITOPUTM;

® CTPOUTH J1I0Ka3aTeNbCTBO: MPSIMOE, KOCBEHHOE, OT MMPOTUBHOTO;

® AHAJIM3UPOBATH/Pe(PIICKCUPOBATH OMBIT pa3pabOTKH U peaTu3allii yueOHOTO MPOCKTA, UCCIICIOBAHUS
(TeopeTnyecKkoro, HSMIMPUYECKOr0) HA OCHOBE MPEUIOKEHHONM MPOOJIEMHOM CHUTYyaluH,
MOCTaBJICHHOW LIEH U/WJIH 3aJaHHBIX KPUTEPUEB OIICHKU MPOAYKTa/pe3ynbTaTa.

3. CwmbicnoBoe yrenne. OO0yJarOIUNiCsS CMOXKET:

® HaXOJUTbh B TEKCTE TpeOyeMyto HHPOPMALKIO (B COOTBETCTBUH C LIETISIMHU CBOEH JEATEIbHOCTH);

® OpHUEHTHPOBATHCS B COJEPKAHUU TEKCTa, IOHUMATh LIEIOCTHBIM CMBICH TEKCTa, CTPYKTYpUPOBAThH
TEKCT;

® YCTAaHaBJIHMBATh B3aHMOCBS3b ONMMCAHHBIX B TEKCTE COOBITHH, SIBJICHUH, TPOLIECCOB;

® pPE3IOMHUPOBATH TTIABHYIO UJICIO0 TEKCTA;

e 1peoOpa3oBBIBATh TEKCT, «IIEPEBOJA» €ro B APYTYK0 MOJAIbHOCTh, WHTEPIPETUPOBATH TEKCT
(XyIOXECTBEHHBI M HEXYI0KECTBEHHBIH — y4eOHBIN, HAyYHO-TIONYJISPHBIA, HH()OPMAIIMOHHBIH,
tekcT non-fiction);

® KPUTHYECKU OLICHUBAThH COJEpKaHUE U (OPMY TEKCTa.

4. @opMHpOBaHHME U PpA3BUTHE HKOJOTHYECKOTO MBIIUICHUS, YMEHHE IPUMEHSTh €ro B
MMO3HABATEIPHOM, KOMMYHUKATHBHOM, COIMAIBLHON MpPaKTHKE W TPO(PECCHOHAIBHOW OpPUCHTAIIHH.
OOyJaromuiicss CMOXET:



5.

OTIpeNIeNATh CBOE OTHOIICHHE K PUPOAHOH cpejie;

AQHAJIM3UPOBATH BIUSHHUE YKOJIOTHYECKUX (DAaKTOPOB HA CpeAy OOUTAHUS KUBBIX OPraHU3MOB;

MPOBOUTH MPUYUHHBINA U BEPOSTHOCTHBIN aHATU3 YKOJIOTMUECKUX CUTYaIIUM;

NPOTHO3UPOBATh W3MEHEHHsI CHUTYyalldl TNPU CMEHE JCWCTBUS OJHOTO (akropa Ha JeiCTBHE

npyroro ¢akTopa;

paclpoCTpaHsATh SKOJIOTHYECKHE 3HAHUS W YYacTBOBaTh B MPAKTUYECKUX JeNlaX IO 3alluTe

OKPY’KaIoIIeH CpeIbl;

BbIpaXkaTh CBOE€ OTHOILIEHUE K IPUPOJIE Yepe3 PUCYHKU, COUMHEHMSI, MOJIEIH, IPOEKTHBIE PabOTHI.
Pa3BuTHEe MOTHBAIMM K OBIAJACHHUIO KYIbTYpOM aKTHBHOTO HMCIOJB30BAHUS CIIOBApe W IPYrux

MMOUCKOBBIX crCcTeM. OOYyJaronIuiicss CMOXKET:

OTIpEeIeNIATh HEOOXO0JUMBIC KITFOUEBBIC TOMCKOBBIE CIIOBA U 3aIIPOCHL;

OCYIIECTBIISATh B3aUMOJCHCTBUE C AIEKTPOHHBIMU TOUCKOBBIMU CUCTEMAMHU, CIIOBAPSIMHU;
dbopMUpOBaTh MHOXKECTBEHHYIO BBIOOPKY W3 TOUCKOBBIX HCTOYHUKOB i OOBEKTHBHU3ALUU
pe3yJIbTaTOB IOUCKA;

COOTHOCHUTH MOJIYYEHHBIE PE3YyIbTaThl TOMCKA CO CBOEH JAESTENbHOCTHIO.

KommynukatuBubie Y VY]]

1.

YMmenue OpPraHru30BLIBATH Y'-IGGHOG COTPYAHUUCCTBO U COBMCCTHYIO ACATCIIBHOCTL C YYUTCIICM U

CBEpPCTHHKaMH; paboTaTh HMHIUBUAYAJIbHO M B TPYIMIE: HAXOJUTh OOIlee pelleHue W pa3peliaTh
KOH()JTMKTHI HA OCHOBE COTJIaCOBAHUS MO3UIUHI U y4eTa HHTEPECOB; (GopMyIHpoBaTh, apryMEHTHPOBATH
1 0TCTauBaTh cBoe MHeHHE. OOyUalomuics CMOXKET:

2.

OTIPEICIIATH BO3MOXKHBIE POJIM B COBMECTHOM JIeATEITHHOCTH;

UTPATh OINPEICICHHYIO POJIh B COBMECTHOM JIEATETHbHOCTH;

MPUHUMATH MO3UIUI0 COOECEIHNKA, MOHUMAsI TIO3HIIMIO JAPYroro, pa3iuvaTh B €r0 peyd: MHEHHE

(TOUKy 3peHus), J0KA3aTEIbCTBO (ApTryMEHTHI), GaKThl; THIIOTE3bI, AKCHOMBI, TEOPHH;

OTIPE/ICIIATh CBOM JICUCTBUS U JIEHCTBUS NTapTHEPa, KOTOPHIE CIIOCOOCTBOBAJIM HIIH TTPETISITCTBOBAIIN

MPOAYKTUBHON KOMMYHHKAIIHH;

CTPOUTH IMO3UTUBHBIE OTHOILIEHUS B Mpoliecce yueOHO 1 MO03HABaTeIbHOM e TeIbHOCTH;

KOPPEKTHO W apryMEHTHPOBAHHO OTCTAWBATh CBOIO TOUYKY 3PCHUS, B TUCKYCCHH YMETh BBIJIBUTAThH

KOHTPapryMeHThI, Mnepedpa3upoBaTh CBOKO MbBICHH (BIaJICHHE MEXaHM3MOM OSKBHUBAJICHTHBIX

3aMeH);

KPUTHYECKH OTHOCHUTBHCS K COOCTBEHHOMY MHCHHIO, C JJOCTOMHCTBOM IPH3HABaTh OMIMOOYHOCTH

CBOETO MHEHHSI (€CJIM OHO TAaKOBO) U KOPPEKTHUPOBATH €T0;

npeJiaraTe aIbTEPHATUBHOE pelieHHe B KOH(MINKTHONW CUTYallUH;

BBIJICIISAITH OOIIYIO TOYKY 3PCHHS B TUCKYCCHH;

JIOTOBApHUBATHCS O MPABUIIAX U BOMPOCAX NIl 0OCYKJIEHUS B COOTBETCTBUU C MMOCTABJICHHOMN TIEpe/T

TPYIION 3a1auei;

OpPraHW30BBIBATh Y4eOHOE B3aMMOJICHCTBHE B rpymie (ONpeaeisaTh OOIIHe IeTH, PaclpeneisaTh

pOJH, TOTOBAPUBATHLCS APYT C IPYTOM H T. 1.);

yCTpaHsATh B paMKax  JAuWalora  pa3pelBBl B~ KOMMYHUKallid,  OOYCJOBIIEHHBIC

HETIOHMMAaHUEM/HETIPUSITHEM CO CTOPOHBI coOeceTHIKA 331291, (POPMBI WITH COACPKAHHMSI THAJIOTa.
YMeHue 0CO3HAaHHO HCIIOJIb30BAaTh PEUEBHIE CPEJCTBA B COOTBETCTBMM C 3aJauyeii KOMMYHHUKAIUH

AJI1 BBIPpAXXCHUA CBOHMX YYBCTB, MBICIIEH H HOTpe6HOCTeI71 IJId IUTAaHUPOBAHUA W PEryjsiniun cBoeil
NESTENbHOCTH; BIIAJICHUE YCTHOM M NHUCHBMEHHOW pEYbI0, MOHOJOTHMYECKOW KOHTEKCTHOW peYbio.
OO0yuaromuicst CMOXKET:

OTIpeNIeNATh 3a7a9y KOMMYHHKAIIMK U B COOTBETCTBUHU C HEH OTOMPATh PeUYeBBIE CPEICTBA;
OoTOMpaTh M MCIIOJIB30BaTh PEUYEBBIE CPEJCTBA B MPOLECCE KOMMYHHMKALIMU C JPYTUMH JIIOJbMHU
(mmranor B mape, B MaJou rpyIre u T. 1.);

IPEJICTABIATh B YCTHON WJIM MUCBMEHHOU (hopMe pa3BEepHYTHIN M1aH COOCTBEHHOM A€ATEIbHOCTH;
cOOMIOIaTh HOPMBI MyONMYHON peuyH, PeriiaMeHT B MOHOJIOTE€ M JIUCKYCCUH B COOTBETCTBUU C
KOMMYHUKATUBHOM 3aJ1a4ueii;

BBICKa3bIBaTh U O0OOCHOBBIBATh MHEHME (CY)KJIEHHE) U 3alpaliuBaTbh MHEHHME MapTHEpa B paMKax
J1aJora;

NPUHUMATh PELICHHE B X0JI€ IMAJI0ra U COrjiacoBbIBaTh €0 ¢ COOECETHUKOM;



® CO03/1aBaTb NHCbMEHHbBIE «KJIMILIMPOBAHHBIE)» M OPUTMHAIBHBIE TEKCThl C HCIOJb30BaHUEM
HEOOXO/IUMBIX PEUEBBIX CPE/ICTB;

® UCIOJb30BaTh BepOabHbIE CPEACTBA (CpeACTBA JIOTUUYECKOW CBS3M) JJISL BBIIEICHUS CMBICIOBBIX
0JIOKOB CBOETO BBICTYIUICHMUS,

® JCIOJIb30BaTh HeBepOanbHbIe cpencTBa W HAarJIsIHbIe MaTepuabl,
MOJIFrOTOBJIEHHBIE/0OTOOpAaHHBIE MOJT PYKOBOACTBOM YUUTEIS;

e JelaTh OLEHOYHBIM BBIBOJ O JOCTH)KEHUM LE€IM KOMMYHHKAllUM HEMOCPEICTBEHHO IIOCIe
3aBepIIECHUS] KOMMYHUKATUBHOTO KOHTAKTa U 00OCHOBBIBATH €TO.

3. ®opmupoBaHHWE € pPAa3BUTHE KOMIIETEHTHOCTH B O0JAaCTH WCIIOJIB30BaHUS WH(POPMAIIMOHHO-
KOMMYHHKAITMOHHBIX TexHonoruii (manee — UKT).
OO0yuaromuiicst CMOXET:

e [IeJICHANpPABIEHHO HCKaThb M HCHOJb30BaTh HH(POPMALMOHHBIE PECYPChl, HEOOXOAMMBIEC JUIS
pelieHrs y4eOHbIX U MPAKTHYECKHX 3a7a4 ¢ momonibio cpeacts UKT;

e BbLIOMpaTh, CTPOUTH U UCIOIH30BATh aJI€KBATHYIO MH(OPMALIMOHHYIO MOJIEb I Mepejaud CBOUX
MBICIIEHl CpEACTBAMH E€CTECTBEHHBIX U (DOPMANIBHBIX S3BIKOB B COOTBETCTBUU C YCIOBHSIMH
KOMMYHUKAIIUH;

® BBIACIATH MH()OPMAIMOHHBIA AacleKT 3a/adyd, ONEpPHPOBATH JAHHBIMH, HCIIOJIB30BaTh MOJEIb
pelieHus 3a1a4u;

® UCIOJb30BaTh  KOMIIBIOTEPHBbIE  TEXHOJOTMM  (BKJIIOYash  BBHIOOpP  aJeKBaTHBIX  3ajaue
MHCTPYMEHTAJIBHBIX  [POrPAaMMHO-alapaTHBIX  CPEACTB M CEPBUCOB) JUIsl  PEIICHUA
MHGOPMALIMOHHBIX 1 KOMMYHUKAIIMOHHBIX YUYeOHBIX 3a]1ad, B TOM YHCJe: BRIUMCICHHUE, HAlTMCAaHUE
nceM, COYMHEHUH, JOKIaI0B, pedepaToB, CO3AaHNE TPE3ESHTALUHN U p.;

® UCMOJH30BaTh HHPOPMAIUIO C YIETOM ITHUECKUX U MPABOBBIX HOPM;

e co3aaBaTh WMH(GOPMALMOHHBIE PECypChl PA3HOrO TUMA W JJIA Pa3HBIX ayaUTOpPUH, COOJIIOIATh
MH(POPMALMOHHYIO TUTHEHY U MpaBwiia HH()OPMAITMOHHON 0€30MTaCHOCTH.

[IpeaMeTHBIEC PE3YILTATHI
BeinyckHuk HayunTca B 7-9 Kiaccax (muid MCOOJB30BAHWSA B HOBCEAHEBHOUW JKWM3HU M 00ecHedYeHUs

BO3MOXHOCTH YCHEIIHOTO TIPOJOIKEHHS 00pa30BaHKs Ha 0a30BOM YPOBHE)
I'eomeTrpuueckue GUrypol
e OmnepupoBath Ha 6a30BOM YpOBHE MOHSATUSMU T€OMETPUUYECKUX (PUTYP;
e u3BJIEKaTh MH(OPMAILIMIO O T€OMETPHUECKHUX (Urypax, MPEICTAaBICHHYI0 Ha 4YepTekax B SBHOM
BUJIE;
® TPUMEHATH JJIS PEHICHUS 3a]a4 reoMeTpudeckue (HakThl, €CIM yCIOBUS WX MPUMEHEHUS 3aJaHbl B
SIBHOM (hopme;
® perIaTth 33a4d Ha HAXOX/IEHNUE T€OMETPUUECKHUX BEITMUMH 110 00pa3liaM WU ajJrOpUTMaM.
B noBceHEBHOM KU3HU U NIPU U3YUYEHUU APYTUX MPEIMETOB:
® JCIOJb30BaTh CBOMCTBA F€OMETPUUECKUX (DUTYp JUIsl PEIIEHUS TUIOBBIX 3a]a4, BO3HUKAIOIIUX B
CUTYalUsAX IOBCEJHEBHOM KU3HU, 3a7a4 IPAKTUUECKOTO COJIEPIKAHUS.
OTtHoeHus
e OmnepupoBarh Ha 0a30BOM YpOBHE IMOHATHUSMHU: PABEHCTBO (UTyp, paBHbIE (QHUTYpHI, PABEHCTBO
TPEYTrOJIbHUKOB, NApAJIEIbHOCTb NPSIMBIX, NEPIEHANKYISIPHOCTh IPSIMBIX, YTJIbl MEXKY IPSIMBIMH,
NEPIEHIUKYIISAP, HAKIIOHHAS, IPOCKIIUS.
B noBceHEeBHOM KU3HU U NIPU U3YUYEHUU APYTUX MPEIMETOB:
® JCIOJb30BaTh OTHOLIEHUS JJIsl PEIIEHUs IPOCTEUIINX 3a/1a4, BOSHUKAIOUINX B PeaJIbHON KU3HHU.
N3mepenus v BbIYUCICHUS
e BrInonHATE M3MEpeHue MJIUH, PACCTOSHUN, BEJIUMYMH YIJOB, C IMOMOIIbI0 HHCTPYMEHTOB st
WU3MEPEHUH IIMH U YIJIOB;
® MPUMEHATH (POPMYIIBI MEPUMETpa, IUIOMAAM U 00beMa, IUIOMAAM TOBEPXHOCTH OTACIBHBIX
MHOT'OTPaHHUKOB IIPU BBIUNCIIEHUAX, KOT'/1a BCE IaHHBIE UMEIOTCS B YCIIOBUU;
e mpuMeHATh Teopemy lludaropa, 6a3oBble TPUTOHOMETPHUYECKUE COOTHOUICHHUS ISl BBIYMCIICHHUS
JUIMH, PACCTOSIHUM, TUIOIIAIEH B IPOCTEMIINX CIIydasiX.
B noBceHEBHOM KU3HU U NIPU U3YUYEHUU APYTUX MPEIMETOB:




® BBIYNCIATH PACCTOSHUS HA MECTHOCTM B CTaHAAPTHBIX CHUTYyalMsAX, IUIOMAAUM B IPOCTEHIINX
Cllydyasix, IpUMEHSATH (POPMYJIbl B IPOCTEHIINX CUTYAIUAX B IIOBCEIHEBHON KU3HH.
['eomeTprueckue nocTpoeHus
e 1I300paxarh THUMOBBIE IUIOCKHE (GUTYpHl M (UTYpHI B MPOCTPAHCTBE OT PYKH M C IMOMOIIBIO
UHCTPYMEHTOB.
B noBcetHEBHOM KU3HU U IIPU U3YUYEHUU APYIUX MPEIMETOB:
® BBIIOJHATH IPOCTEHIINE TOCTPOCHHS HA MECTHOCTH, HEOOXOAUMBIE B PEaTbHOM KU3HH.
I'eomerprueckue npeodbpazoBaHus
e Crpouts GuUrypy, CHAMMETPHYHYIO JaHHOU (PUTYpE OTHOCHUTEIIHHO OCH U TOUKH.
B noBce1HEBHOM KU3HU U IIPU U3YUYECHUU APYIUX MPEIMETOB:
® PpacHoO3HaBaTh IBUKEHHUE OOBEKTOB B OKPYXKAIOIIEM MUPE;
® DACMO3HAaBATh CUMMETPUYHBIE (PUTYPHI B OKPYKAIOIIEM MUPE.
BekTopbl 1 KOOpAUHATEI HA IIIOCKOCTH
e OmnepupoBath Ha 0a30BOM ypOBHE NOHATHSMH BEKTOP, CyMMa BEKTOPOB, IIPOU3BEIEHUE BEKTOPA Ha
YUCJI0, KOOPIUHATHI Ha IUNIOCKOCTH;
® OmpeaessATh NPUOIMKEHHO KOOPIUHATHI TOUKHU 10 €€ N300pakeHUI0 Ha KOOPAUHATHOH MJIOCKOCTH.
B noBce1HEBHOM JKU3HU U IIPU U3YYEHUH IPYTUX IPEIMETOB:
® NCIIONB30BAaTh BEKTOPBI I PELIEHHs NPOCTEHINMX 3aJad  Ha OIpEICICHHE CKOPOCTH
OTHOCHUTEIIBHOTO JBHYKEHUS.
Hctopusa maTeMatuku
e OnuceIBaTh OTAEIbHBIE BHIAAIOIIMECS PE3YNbTATHI, IOTYYEHHBIE B X0/I€ PA3BUTUS MaTEMATHKU KaK
HayKH;
® 3HAaTh IPUMEPHI MATEMATHYECKUX OTKPBITUI U UX aBTOPOB, B CBA3U C OTEUYECTBEHHOW U BCEMUPHOU
UCTOPHUEH;
® TIOHMMAaThb POJIb MAaTEMATUKHU B pa3BuTUM Poccun.
Meronasl MaTeMaTHKH
e BriOupaTh NOAXOASIINN HW3Y4YEHHBIH METOJ JJI PELIeHUS HM3YYEHHBIX THUIIOB MATeMaTHYECKHUX
3azady;
e [IpuBoauTH MpHUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B OKPYXKAIOLIEH NEUCTBUTEIBHOCTH H
IIPOU3BEICHUAX UCKYCCTBA.

BuInYyCKHUK ITOAYYUT BO3MOKHOCTh HAYUHMTLCI B 7-9 Kjaccax aisd 00eCIeUeHUs] BO3MOXKHOCTH YCIICIITHOIO

IPOIOJDKEHUS 00pa3oBaHys Ha 0230BOM U VIIVOJIEHHOM VDPOBHIX
I'eomerpuueckue Gpurypst

o  Onepuposamv NOHAMUAMU 2eOMeMPUecKux ueyp;
® U3BIEKAMb, UHMEPNPEMUPOBAMb U NPeoOPA308bI6ANb UHGOPMAYUIO O 2eOMEMPUYECKUX Pueypax,
NPeOCmAasIeHHYI0 HA YePMedHcax;
® NpUMEHAmMb 2eomempuueckue Gakmsl 0Nl peuleHus 3a0ay, 8 MOM YUcie, NPeonoadearuux
HECKONILKO WA208 PeueHUsl;
® opmyruposams 6 nPOCMeENUUX CLYYAAX CGOUCMBA U NPUSHAKU Puyp;
® 00Ka3bIBAMb 2eOMEeMpPUYEcKUe YMBEPHCOCHU,
® grademvb CMaHOAPMHOU Kiaccupuxayuel niockux gueyp (mpey2oibHUK08 u 4emvlipex)y20ibHUKOS).
B noBceiHEBHO# KH3HH U TIPU U3YYCHHUH APYTUX TPEAMETOB:
® UCNONBL306AMb CEOUCMBA 2e0MEMPUUECKUX Pueyp 0a peuleHus 3a0ad NPaKmuiecko2o xapakmepa
U 34044 U3 CMENHCHBIX OUCYUNTIUH.
OTtHoteHus
e Onepuposamv NOHAMUAMU: PABEHCMBO Quayp, pasHvie OuUeypbl, DPAGEHCMEO MPEY2ONbHUKOS,
napaiieibHOCb NPIMbIX, NEPREHOUKYIAPHOCHIb NPIMBIX, Velbl MEeAHCOY NPAMbIMU, NEPREHOUK)TIAD,
HAKIOHHASL, NPOeKyus, n00odue pueyp, no0odHbie huypvl, NOOOOHbBIE MPEY2OTbHUKU,
o npumenamo meopemy Paneca u meopemy 0 NPONOPYUOHALILHBIX OMPE3KAX NPU PEUEHUU 3A0aY,
® Xapakmepuzoeamsv 3AUMHOE PACHOLONCEHUE NPAMOLL U OKPYHCHOCMU, O8YX OKPYIHCHOCMEL.
B noBceiHEBHO# KU3HH U TIPU U3YYCHHUHU APYTUX MPEAMETOB:
® UCNONBL306AMb OMHOULEHUSL ]I PeUleHUsl 3A0ay, 03HUKAIOWUX 8 PEANbHOU HCUSHUL.
W3mepeHus ¥ BEIYUCIICHUS



e Onepuposamv npeocmasgieHusiMmu o0 ONuHe, Hiowaou, obveme Kaxk eenuuunamu. llpumensamo
meopemy [lugpazopa, gpopmynel niowaou, 06vema npu peweHun MHO20uazo8blx 3a0a4, 8 KOMopbvlx
He 8ce OaHHble NPeOCMABIeHbl 6HO, A MpeOVIOm BbIYUCIEHUN, ONepuposams 0Ooee WUPOKUM
KOUYecmeom ¢opmyn ONuHblL, NAOWAOU, 00beMd, BbIYUCIAMb XAPAKMEPUCMUKY KOMOUHAYUL
Gueyp (oKkpyscHocmell U MHO2OY2ONbHUKOB) BbIUUCAAMb PACCMOSHUSL Medcoy queypamu,
NPUMEHAMb  MPU2OHOMempudeckue @Gopmyavl 01 BbIYUCTIeHUll 6 0ojee CIONCHbIX CAYYAsX,
NPOBOOUMD BLIYUCIEHUS HA OCHOBE PABHOBEIUKOCMU U PABHOCOCMABIEHHOCHU,
® NPOBOOUMb NPOCMbLE BbIUUCTIEHUS HA 00BEMHBIX MeNax,
® opmyruposame 3a0auu Ha gblyUCIeHUE ONIUH, NAOWAOel U 00BLEMO8 U Peulams Ux.
B noBceiHEBHOI KU3HH U TIPU H3YyYSHHUU APYTUX TPEIMETOB:
® NPOBOOUMb GbIYUCIEHUSA HA MECIHOCTNU,
® NpuMeHAmMb GOpPMYNIbL NPU BbIYUCIEHUAX 8 CMENCHLIX YUeOHbIX NpeoMemax, 6 OKpydcaiouell
oeticmeumenbHOCmu.
['eomeTprueckue NocTpoeHUs
o [I300pascams ceomempuieckue Gueypvl N0 MeKCmo8oMy U CUMBOIbHOMY ONUCAHUIO,
® C80OOOHO ONEPUPOBANL UEPMENCHBIMU UHCIPYMEHMAMU 8 HECTIONCHBIX CLYYAsX,
®  GLINONHAMb NOCMPOEHUS MPEY2OJIbHUKOS, NPUMEHSMb OMOelbHble Memoobl NOCMPOEHUL YUPKYIeM
U TUHEUKOU U NPOBOOUMb Npocmeuuue UCC1e008aHUsl YUCIA PeUleHUl;
® u3z00padcamv munogvle NIOCKUe Queypol U 00veMHble mend ¢ HNOMOWbI0 NPOCMEUUUX
KOMNbIOMEPHBIX UHCIMPYMEHMOB.
B noBceiHeBHOM KU3HH U TIPH U3YUYCHHUH JIPYTUX MPEIMETOB:
® GLINOHAMb NPOCMeNuiUe NOCMPOEHUsL HA MECIHOCMU, He0OX00UMbLe 8 PeATbHOU HCUHU,
® OYeHUBAMDb PA3MEPDLL PEATbHBIX 00BEKMO8 OKPYIHCAIOUie20 MUpd.
[IpeoOpazoBanus
o Onepuposams noHAmMuUeM 08UNCEHUS U NPeodPA308aHUs NOO0OUsL, 81A0emb NPUemMamy NOCMpoeHUs
Queyp ¢ ucnonvzosanuem 08UMCEHUL U NPEOOPA308AHUL NOOOOUS, NPUMEHAMb NOJYYEHHblE 3HAHUS
U ONBIM NOCMPOECHUTL 8 CMENCHBIX NPEOMEMAX U 8 PeAibHbIX CUMYAYUSIX OKPYIHCAIOWE20 MUPA,
e cmpoumsv @ueypy, NO00OHYIO OAHHOU, NOJBL30BAMBCA CEOUCMEAMU NO00OUS Ol 0OOCHOBAHUSL
ceoticms pueyp,
® NPUMEHAMb CBOUCMBA 0BUNCEHUI OJi NPOBEOeHUsl NPOCMeEUUX 000CHOBAHULL CEOLICME PUYp.
B noBceiHEBHOI KU3HH U TIPU H3YYCHHUU APYTUX TPEAMETOB:
® NPUMEHSMb CBOUCMBA OBUICEHUL U NPUMEHAMb NOO00OUE 0151 NOCMPOEHUL U BbIYUCTEHULL.
BekTopsl 1 KOOpAMHATHI HA TIOCKOCTH
o Onepuposamv NOHAMUAMU BEKMOP, CYMMA, PASHOCHb BEKMOPO8, NpOu3gedeHue 6eKmopa Hd
YUCTIO, Y20l MeHCOY BeKMOPAMU, CKANAPHOE NPOU3BeOeHUe 8eKMOPO8, KOOPOUHAMbL HA NIOCKOCTU,
KOOPOUHAMmMbl 6eKMOpa;
® GLINOHAMbL OCUCMBU HAO 6eKMOopamu (CIOJCeHue, Bbluumanue, YMHOMNCeHUe Ha YUCTO),
BLIYUCTIAMb  CKANAPHOE NpousgedeHue, Onpeodeisimy 6 NPOCMeNUx CIAyydasx Yeoil MeHcoy
BEKMOPAMU, BbINOIHAMb PA3IONCEHUE BEKMOpA HA COCMAsIAowue, NPUMEHAMb NOLYYEHHbLE
3HAHUA 6 (hu3UKe, NOAL308AMbCA (HOPMYNIOU BbIMUCICHUS PACCMOAHUL MeHCOY MOUKAMU NO
U3BECMHBIM KOOPOUHAMAM, UCHONIL308AMb YPAGHEHUsL (hucyp O/ peuleHus 3a0ay,
® NpUMEHAMb eKMOPbl U KOOPOUHAMbL OISl PeULeHUSI 2EOMEMPUYECKUX 3A0ay HA BblYUCTIeHUe ONIUH,
Venos.
B moBceTHEBHOM KU3HU U TIPH U3YICHHUH JIPYTHX PEIMETOB:
® UCNONBL306AMb NOHAMUSL 8EKMOPO8 U KOOPOUHAM O peuleHus 3a0ay no Qusuke, 2eocpaguu u
opyeum yuyeOHbvIM npeomMema.
Hcropusa mateMatuku
o Xapaxmepuzo6ambv 6KIA0 8bIOAIUWUXCL MAMEMAMUKOE 8 PA3GUMUE MAMEMAMUKU U UHBIX HAYYHBIX
obnacmei;
® NOHUMAMb PONb MaAmMeMamuxu 8 pazeumuu Poccuu.
MeToibl MaTEMaTUKH
o Ucnonwv3ys uzyuenHvle Memoobl, NPo8OOUMsb OOKA3AMENbCMBO, GLINOIHAMb ONPOBEPIHCEHUE;
® guLIOUpaAmMb U3YUEeHHblIe MEeMOObl U UX KOMOUHAYUY OJisl peuleHUss MamemMamudeckux 3a0ay;



® 1CHONIb308AMb MAMeMAMUYeckue 3HAHUS Oas ONUCAHUS 3aK0H0MepH00me12 6 OprDdeIOLL{elz
oeticmeumenbHOCmu U 7’lp01/l38€0€H1/IﬂX uckyccemea,
® JIDUMEHAMb npocmezhuue npozpamvmnsle cpe()cmea U I1eKmMpOHHO-KOMMYHUKAUUOHHbIE CUCMEMDbL
npu peueHuu mamemamudecKux 3a0au.

TEMATHYECKOE INTAHUPOBAHHUE

C OIIPEJEJEHHUEM OCHOBHBIX BUI0OB YYEBHOU JIEATEJBHOCTH.

7 KJIACC.
Ne Tema ypoka Koin-Bo K3C XapakTepucTruka Jomarnee
n/n 4acos OCHOBHBIX BHJIOB JICATEIBHOCTH 3ajaHKe
yUEHHUKA
(Ha ypoBHE y4eOHBIX JIeHCTBUI)
§ 1. HayaubHbIe reoMeTpuyecKkue
CBe/ICHUSI. 10
1. | Ot 3emuenenust K T€OMETPHUHU. 7.1.1 | OOBACHATH, YTO TAKOE OTPE30K, m 1,2
DopMUpOBaHUE IIPEACTABICHUHN O Jyd, Yrol, Kakue Gurypsl
MeTaHpeﬂMeTHOM HOHATUHU Ha3bIBAIOTCA PAaBHBIMU, KaK
«durypay. [Ipocteiimme CPaBHUBAIOTCSI U U3MEPSIFOTCSI
reoMeTpuueckue GUrypsbl: TOUka, OTPE3KH H YIJIb, 9TO TAKOC IPALyC
Y TpajlyCHasl Mepa yIiia, Kakon
MM, Elp AMasl, OTPE3OK. YIOJl Ha3bIBAE€TCS IPSMBIM, TYIIBIM,
2. | Ilpocreiimme reomMeTprUuecKre 713 CTpBIM, pa3BEPHYTEIM, uTo Takoe | T 3.4
(uryphi: MIOCKOCTS, JIyH, YTOII. 714 CEpEeNMHa OTPE3Ka U OUCCEKTpHCa
Bzt yrinos. Posb poccniickux 112 yIJ1a, Kakue yriibl Ha3bIBAIOTCS
YUEHBIX B Pa3BUTHH MAaTEMAaTHKHU: CMEKHBIMH U KaKHe
A.H.Kommoropos. BEPTHKAIBbHBIME; (OPMYITHPOBATH
3. | lonaTue paBeHCTBA ¥ 000CHOBBIBATE YTBEPHKACHHE O m. 5,6
reoMeTpUUecKux (Guryp. CBOMCTBAX CMEXHBIX U
CpaBHEeHHe OTPe3KOB H YTJIOB. BEPTHKAIBHBIX YIIIOB; OOBSICHATH
HﬂaTOH " ApI/ICTOTeJIb. KaKue MpsIMbIC Ha3bIBAIOTCA
4. | IlonsTue BemuuHbL JuHa. 7.5.1 | DCPHCHMKYIAPHBIML m. 7
(dhopmyrpoBaTh 1 000CHOBHIBATH
Vzmepenne 1umuHbL. Equnuibt 1.5.1 YTBEP>KIIEHUE O CBOMCTBE JBYX
U3MepeHus JIuHbl. M3mepenne TIPAMBIX, TIEPIEH K ISPHBIX K
OTPE3KOB, AJIMHA OTPE3KA. TpeTheil; n300paxarh 1 MO3HABATH
5. | Pemenue 3aga4 no reme 7.5.1 | yxasannble mpocreiinme Gpurypo m. 8
«3mMepeHne oTpe3KoBy. Ha YepTeXkax; PeraTh 3a/1auu,
6. | Usmepenne yrinos. Benmnuuna yria. 7.5.3 | CBSI3aHHBIC C STUMH NPOCTCHIIUMH | 11, 9,10
I'panycHas Mepa yria. urypamm.
7. | CMexHbIe U BEpPTUKAJIbHbIC YIJIbI, 7.1.2 m 11
WX CBOMCTBA. buccekrpuca yria, ee
CBOMCTBA.
8. | llepniennuKynspHBIE MPSIMBIE. 7.1.3 n.12
9. | Pemenue 3amay mo reme «Buabl
YIJIOB, UX CBOWCTBaY.
10. | Kowmponvuas paboma Ne I no 711
meme «Ocnognvle céoticmea 712
npocmeuuux 2e0Mempu4eckux 7.13
@ueyp. CmedsnrcHvle u 6epmuraivhvie 751
Yanvly. 7.5.3
§ 2. TpeyroibHHKH. 17
11. | AHaim3 KOHTPOJIBHOU PabOTHL. OOBsICHSATD, Kakas hurypa n. 14
TpeyronpHuku. CBONCTBA PaBHBIX Ha3bIBACTCsl TPCYTOJbHUKOM, YTO




TPEYTrOJIbHHUKOB.

12.

IlepBbIil IpU3HAK paBEHCTBA
TPEYTrOJbHUKOB. TeopeMsl,
JI0Ka3aTeNbCTBaA.

724

13.

Pemenue 3anau Ha npuMeEHEHNE
MEPBOro MpU3HAKa PaBEHCTBA
TPEYTrOJIbHHUKOB.

724

14.

IIpsimoit yrour. Ilepnenaukyisp k
npsimoii. Beicota, meuana,
OMCCEKTpHCaA TPEYroJbHUKA.

7.1.2
7.14
721

15.

PaBHOOE1pEHHBIN TPEYTOJIbHUK,
€ro CBOMCTBA U IIPU3HAKH.
PaBHOCTOPOHHMI TPEYTOJIBHUK.

7.2.2

16.

Pewenne 3anau mo reme
«PaBHOOEAPEHHBIN TPEYTOJILHUKY.
["'eomeTpuyeckre NocTpoeHus s
WJUTIOCTPALIMK CBOMCTB
r€OMETPUYECKUX QUryp.

7.2.2

17.

Bropoii npusHak paBeHCTBa
TPEYrOJIbHUKOB.

7.24

18.

Pewenue 3a1a4 Ha IpUMEHEHKE
BTOPOTO MPU3HAKA PABEHCTBA
TPEYTOJIbHUKOB.

724

19.

TpeTuil npu3HaK paBeHCTBA
TPEYTrOJIbHHUKOB.

724

20.

Pemenue 3a1a4 Ha MpUMEHEHUE
TPETHETO NMPU3HAKA PABEHCTBA
TPEYrOJbHUKOB.

7.24

21.

Onpenenenusi. OKpy>KHOCTb, KPYT,
HUX DJIEMEHTHI U CBOWCTBA.

7.1.6

22,

Penrenue 3agad mo reMme
«OKpY>KHOCTb, KPYT, UX CBOMCTBAY

7.1.6

23.

HNHCTpyMEHTHI 17151 TOCTPOCHUI:
LUPKYJIb, INHEHKA, YrOJIbHHUK.
IIpocreiimme MocTpoeHus
LUPKYJIEM U JTUHEHKOI:
MOCTPOCHUE OMCCEKTPHUCHI yIiIa,
yIJa, PaBHOTO JaHHOMY.
Tpuceknus yria.

24.

IIpocreiimme mocTpoeHus
LUPKYJIEM U JIMHEUKOMU:
IIOCTPOEHNE MEPIEHIUKYIIAPA K
IIPsIMOM, JIeJIEHHUE OTPE3Ka B
JTAHHOM OTHOLIEHUHU.

25.

Pemenue 3ana4 no reme
«IIpu3naku paBeHCTBa
TPEYTOJIbHUKOBY.

26.

Pemenune 3ana4 no reme
«IIpu3naku paBeHCTBa
TPEYrOJIbHUKOB. 3a7a4u Ha
IOCTPOCHUEY.

27.

Koumponvnas paboma Ne 2 no
meme «Ipey2onbHuKuY.

721
7.2.2
724

TaKoe BepUIMHBI, CTOPOHBI, YTIIBI U
MEPUMETP TPEYTOJIbHUKA, KaKOH
TPEYTOoJIbHUK Ha3bIBaeTCA
paBHOOEIPEHHBIM U KaKoOn
PaBHOCTOPOHHUM, KaKne
TPEYroJbHUKH Ha3bIBAIOTCS
PaBHBIMH; M300paXkaTh U
pacIio3HaBaTh Ha YepTeKax
TPEYTOJIBHUKH U MX DJIEMEHTHI;
(dbopMynupoBaTh U 10Ka3bIBATH
TEOPEMBI O MPU3HAKaX PaBEeHCTBA
TPEYroJbHUKOB; OOBSACHATH, UTO
Ha3bIBaeTCs NEPIIEHANKYIISIPOM,
MPOBEIEHHBIM U3 TaHHON TOUYKH K
JaHHOW NpsAMOH; POpPMYIMpOBaTh U
JTIOKa3bIBaTh TEOPEMY O
MEPIEHANKYIIPE K MPSIMOH;
0OBACHSTDH, KAKHE OTPE3KH
Ha3bIBAIOTCS] MEANAHOMH,
OHMCCEKTPHUCOH U BBICOTOM
TPEYrojbHUKa; (GOPMYIUPOBATh U
JIOKa3bIBaTh TEOPEMBI O CBOMCTBAX
PaBHOOEAPEHHOTO TPEYTOJIbHUKA,;
peraTh 3a7a4u, CBSI3aHHbIE C
MpU3HAaKaMH PaBEHCTBA
TPEYrOJIbHUKOB U CBOMCTBAMHU
PaBHOOEAPEHHOTO TPEYTOJIbHUKA,
(hopMynMpoOBaTh ONpeICICHHE
OKPY>KHOCTH; OOBSICHSITh, YTO TAaKOE
LEHTp, paANyC, XOpAa U AUaMeETP
OKPYXHOCTH; pemiaTh MpocTeiIme
3aJ]a4y Ha ITOCTPOEHNE
(mocTpoenue yria, paBHOTO
JaHHOMY, IOCTPOEHHE
OHCCEKTPUCHI yIiia, IIOCTPOSHHE
MEPNEHANKYJIISIPHBIX NPSIMBIX,
MIOCTPOEHHUE CePENNHBI OTpe3Ka) 1
Oosee CI0XKHBIE 3a1a4H,
WCTOJIb3YIOIMeE YKa3aHHbIE MPO-
CTeHIINe; CONIOCTABIIATh
MOJIy4ECHHBIN pe3yJIbTaT C
YCIIOBUEM 3aJjauy; aHaJIN3UpOBaTh
BO3MOJKHBIE CITy4au.

15

.15

=

16,17

.18

19

.20

.21

=

.22,23

§ 3. IlapasienbHbIE TPSIMBIeE.

13




28. | AHanM3 KOHTPOJIBHOM pabOTHI. 7.1.3 | ®opmynupoBath ONpeeIeHHe m. 24
[Ipu3HaKK TapaIeIbHOCTH MapasuIeTIbHBIX MPSIMBIX; OOBICHATH
TPSAMBIX. C IIOMOIIBIO PUCYHKA, KAKUE YTJIbI,

29. | [Ipu3HaKK NapajIeNbHOCTH ABYX 7.1.3 | 00pasoBaHHble NpH NEpeceyeHu [ g

JIBYX IIPSAMBIX CEKYLICH,
MPSIMBIX.

30 P I Ha3bIBAKOTCA HAKPECT JIC)KAITUMHU,

. | Perenue 3anau no teme «IIpu3Haku KaKHE 0JTHOCTOPOHHHMH H KAKHE
MapaIeIbHOCTH MPSIMBIX). COOTBETCTBEHHEIMHL

31. | IlpakTudeckue cmocoOb (hOPMyIIHPOBATH U JOKA3bIBATH m. 26
MOCTPOEHUS MapajuIeTbHbIX TEOPEMBI, BRIPAKAIOIIHAE PH3HAKH
HpHMBIX. napayICJIbHOCTU IBYX MPSAMBIX;

32. | Pemenne 3amgay mo teMe «CIocoOBI OOBACHATB, YTO TAKOE AKCHOMBI
IOCTPOCHUS MAPaJLIEIbHBIX TEOMETPHH M KaKHe aKCHOMBI yXKe
npsmeix». «Hauama» EBkina. MCTIOJIB30BAITICE PAHEE;

MYJIUPOBATH aKCUOM
33. | AkcHOMBI, clleIcTBHS. AKCHOMa (opmypo cHoMy m. 27,28
napaJuI€JIbHBIX IIPAMBIX U

napajuieJbHbIX MpsAMbIX. [ToHsTHE

6 BBIBOAUTH CICACTBUA U3 HEC,
00 aKCHOMATHKE 1 (opMyIMpOBaTh U IOKA3bIBAThH
AKCHOMaTHYeCKOM MOCTPOCHUU TeOpEMBI O CBOHCTBAX Ma-
reoMeTpuu. AKCHOMa paJUIeIbHBIX MPSMbBIX, 00paTHBIC
napauiensHoctu EBknuaa. TeopeMaM O MpHU3HAKaxX Ia-
VcTopus nsaToro nocryara. paIeNbHOCTH, CBA3AHHBIX C

34. | CpoiicTBa mapayieaIbHBIX TPSIMBIX. HaKpECT JIEKAIIUMU, m. 29,30
Ponb poccuiickux y4eHbIX B COOTBETCTBCHHBIMH H
pa3BI/ITI/II/I MAaTEMATHKH OAHOCTOPOHHUMMU yTJIaMH, B CBA3U
H.U.JTo6aueBcKuii. C 9TUM OOBSICHSATH, UTO TAKOE

o YCJIOBUE U 3aKIIIOUYCHUE TECOPEMBI,

35. | CBoiicTBa napaiesbHBIX MPSIMBIX.

36 P Kakas TCOpEMa Ha3bIBACTCA

+ | TCIICHUC 3a/1a1 IO TeMC 00paTHOM 110 OTHOIIEHHIO K
«CpoticTBa napasenbHbIX JTAHHOW TeopeMe; OOBSICHATE, B YEM
HPAMBIX». 3aKJII0YACTCS METO/T I0Ka3aTellb-
37. | Actponomust u reometpus. Uto u CTBa OT MIPOTUBHOTO:
Kak y3Han AHakcarop, Dpatochen (hopMyIHpOBaTh U TOKA3EIBATH
u Apucrtapx o pazmepax JIyHsl, TeOpeMBI 00 yriax ¢
3eMHI/I u COHHHa. COOTBETCTBECHHO IapalyICJIbHBIMU U
38. | AcTpOoHOMHSI ¥ TEOMETPHSL. TICPHCHNKY IAPHBIMI CTOPOHAMH,
IIPUBOAUTH ITPUMEPBI
Paccrositnue ot 3emnu 1o JIyHbl 1 PHBOJ pumMep
HCIIOJIB30BAHUA 3TOIO METO/J14a,
Connua. M3Mepenue pacCTosHUSA
3 M peuiaTth 3aJa4r Ha BEIYUCIICHUC,
OT SEMJIH 10 apca' J10Kas3aTeJIbCTBO U MOCTPOCHUE,

39. | Pemrenne 3ana4 mo teme CBSI3aHHBIE C MAPAILIETbHBIMH
«ITapannenbHple TpsIMBIEY. TIPSIMBIMH.

40. | Koumponvhas paboma Ne 3 no 7.13
meme «llapannenvuvie npsimviey.

§ 4. CooTHOLIEHHE MEKITY
CTOPOHAMH M YIJIaMH
TPeyroJibHUKA. 20

41. | AHanu3 KOHTPOJIBHON paOOTHI. 7.2.6 | ®opMynupoBaTh U 10Ka3bIBaTh m. 31
CyMmMma yriioB TPEyroJbHHKA. T€OpEMY O CyMME yIJIOB Tpe-

42. | IIpasMOyTONbHBINA, OCTPOYTOJIHHBIMN, 7.2.6 | YroJlbHUKA 1 €C CICACTBHE O m. 32
TYTOYTOIBHBIH TPEYTOMBHUKIL. BHEIIIHEM YIJIE TPEYTOJIbHUKA,

MIPOBOJIUTH KIIACCU(PUKAIIHIO
BHemHue yribl TpeyrojabHUKa.
TPEYrOJBHUKOB 110 yriaMm; ¢pop-

43. | Pemenue 3amau mo reme «Cymma

MYJIIMPOBaATh U JIOKAa3bIBATh
YIJIOB TPEYTOTBHUKAY. TEOPEMY O COOTHOILEHHSIX MEXTY

44. | COOTHOIIICHHE MEXy CTOPOHAMHU 7.2.7 | croponamu 1 yraamu m. 33
U yIJIaMM TPEYTOJIbHUKA. TpEeyroyibHUKA (IpsMOE U 00paTHoe

45. | CooTHOIIIEHUE MEKTY CTOPOHAMHU 7.2.7 | yTBepKIeHHUsA) U CIAEACTBUA U3 HEE, | I1. 33

U YIJIaMH TPEYroJbHUKA.
CrnencTBusi TEOPEMBI.

TEOPEMY O HEPABEHCTBE
TPEYroJibHUKA; (POPMYIIUPOBATH U




46. | HepaBeHCTBO TpeyroJIbHUKA. 7.2.5 | noka3pIBaTh TEOPEMBI O CBOWCTBAX | I1. 34
47. | Pemenue 3agau mo teMe «Buabl 7.2.7 | OpAMOYIOJIbHBIX TPEYTOJIbHUKOB
TpeyronbHIKOB. COOTHOIICHHE (IpsIMOYT OJIbHBIN TPEYTOJIHUK C
ME3KJTy CTOPOHAMHU yraoMm 30°, IpU3HAKY paBEHCTBA
Iperomson. oot o)
48. | Koumponvhas paboma Ne 4 no 7.2.5 pa CpCTzHHEH or T onnfn Hﬂ 0 MO,
meme «Cymma yanos 7.2.6 PACCTOSIHHS MEKTy TIa-
mpeyeonvruxa. Coomnouenus .27 paJUIENBbHBIMU NPSIMBIMU; PEIIaTh
MEHCOY CIMOPOHAMU U YLaAMU 3a7]a4M Ha BBIYHMCIICHHS,
mpey2ojlbHUKA». J0Ka3aTCIbCTBO U MMOCTPOCHHUC,
49. | AHanu3 KOHTPOJIBHON pabOTHI. 7.2.3 | CBSI3aHHBIC C COOTHOIICHHUAMU m. 35
IIpsiMOyTOJIbHBIE TPEYTOJIBHUKU U MEXIy CTOPOHAMHU 1 yIlIaMu
ux CBOI‘/'ICTB&. TPEYroJIbHUKAa U paCCTOAHUEM
50. | Pemenue 3a1a4 Ha MIpUMEHEHUE 7.2.3 | MOXKAY HapaJICIbHLIMU HPAMBIMH,
CBOICTB PAMOYTOBHOTO MpH HEOOXOAMMOCTH ITPOBOAMTH IO
XO4y pCHICHUSA NOMOJHUTCIIBHBIC
IpCyro/ibHHKA. IIOCTPOCHHUS, COIOCTABIIATh
51. | Ilpu3Haku paBeHCTBa 7.24 MOy HeHHbII PE3YITHTAT C YCITO- . 36
IIPAMOYT'OJIBHBIX TPEYTOJILHUKOB. BHEM 33/1a4¥, B 33/1a4aX Ha
52. | IIpstMOYTOJIBHBIN TPEYTOJbHHUK. 7.2.3 | mocTpoeHHe HcCenoBaTh BO3- . 37
Pemenue 3aaau. 7.2.4 | MoXHBIE CITydaH.
53. | HaxsioHHast K IPSMOM, IPOEKITHSL. 7.14 .38
PaccTrosiHre MeXay TOUKaMHu.
54. | PaccTosiHHE OT TOYKH JIO TIPSIMOM. 7.5.1
Paccrosinne mexny
napayieNbHBIMUIIPSIMBIMU.
Paccrosane mexny Gpurypamu.
55. | IlocTpoeHue TpeyroabHUKa MO . 39
JIBYM CTOPOHAM M YTy MEXIY
HUMH, CTOPOHE U JIBYM
MPUIICKAIIUM K HEH yriiaM.
56. | IlocTpoeHue TpeyroiabHUKA MO . 39
TpPEM CTOPOHaM.
57. | Pemenue 3a1a4 Ha TOCTPOCHUE.
58. | Pemenue 3amay mo reme
«[IpsIMOYTOJTEHBIE TPEYTOIBHUKIY.
59. | Pemenue 3amau no teme «Paccros-
HUE OT TOYKHU J0 IPSIMOH.
Paccrosinne mexny
napauIebHBIMU MPSIMBIMIY.
60. | Kommponvuas paboma Ne 5 no 7.2.3
meme «lIpsmoyzonvhbiil 124
mpeyzonvhuk. [locmpoenue 714
Mpey2oNbHUKA N0 MPEM 751
NEeMEHMaAM».
§ 5. lloBTOpenue. Pemenue
3ajad. 10
61. | AHanu3 KOHTPOJIBHOM pabOTHI. Pacrio3naBath BUBI YIJIOB;
[ToBTopenwue mo Teme «HavyanpHbIe MOKa3bIBaTh CMEXHBIEC U
TEOMETPUYECKHIE CBEJICHUSI. BEPTHUKAJIbHBIC YTIIBI;
[IpsimMbie, yTIIbD. dbopmynHupoBaTh U
62. | IloBTOpeHue mo Teme 00OCHOBBIBaTh YTBEPIKJIECHHUE O
«TpeyronsHUKNY. CBOWCTBaX CMEKHBIX U
63. | IloBTropenue no Teme «lIpu3Haku BEPTHUKAIbHBIX yIJI0B. Ha3biBarh
PaBEHCTBA TPEYTOJIILHUKOBY. paBHOGEAPEHHBIi 1
64. | [loBTOpEHHE 110 TeMe PaBHOCTOPOHHHH TPEYTOILHUKH,




«PaBHOOEIPEHHBIN TPEYTOJIBHUK.

UX CBOWCTBA; (HOPMYIHPOBATH H

65. | IloBTOpEHME MO TeME JIOKa3bIBaTh TEOPEMBI O MPU3HAKAX
«[lapasienpHbIe IPSIMBIEY. PpaBCHCTBA TPCYTOJILHIKOB,
66 HOBTOpeHI/Ie IO TeMe O6’BHCHHTL, KaKHue 0Tp?3KH
«COOTHOILIEHUS MEXY CTOPOHAMMU NASBIBATOTCH MEAMAHOM,
OMCCEKTPHCOM M BBICOTOM
1 YT1aM# TpeYT ONBHIKA). TpeyroiabHUKa. POpMyIHpPOBATH
67. | Ilosropenue no reme «Ilpusnaxu OTIPeIeNeHHe TAPAILITETHHBIX
paBEHCTBA MPSIMOYTOJIBHBIX TPSIMBIX;
TPEYTOJILHUKOBY. MOKa3bIBATh HA YEPTEXKE
68. | IloBTOpeHue mo Teme «3agadyu Ha HaKpECT JIeKalIue,
[IOCTPOCHHUCY. OJHOCTOPOHHHUE U CO-
69. | Umocosas konmponvnas paboma OTBETCTBEHHBIE YIJIbI;
Ne 6 no memam « TpeyzonvHuxu. (bopMynHupoBaTh U JOKa3bIBATh
Ilapannenvnuvle npsmvie. TEOPEMBI, BHIPAYKAIOLIIE
Coomnowenue medncoy cmopoHamu IIPU3HAKU U CBOMCTBA
U yenamu mpey20J1bHUKAY. MapajuIeIbHOCTH JIBYX TPSMBIX.
70. | AHanu3 KOHTPOJILHOM pabOTEHL DopMyYIMPOBATL TEOPEMY O
Pemenue 3anau. COOTHOLICHUSIX MEXIY
CTOPOHAMU U yTllaMu
TpeyrojbHUKa; (GOPMYIHPOBAThH
TEOPEMBI O CBOMCTBAX
MPSIMOYT OJIbHBIX
TPEYroJIbHUKOB; pemaTh 3a1a4un
Ha BBIYUCIICHUS,
JI0Ka3aTeNNbCTBO U MIOCTPOEHUE.
8 KJIACC.
No Tema ypoxka Kon-so | KOC XapakTepucTUKa Homarinee
n/m 4acos OCHOBHBIX BUJIOB J€STEIIbHOCTH 3a/1aHue
yYEHHUKa
(Ha ypoBHE yueOHBIX NEHCTBHIA)
§ 1. [loBTOpEHHE Kypca 2
reoMeTpHuu
7 Kkiaacca.
1. | [loBTOpeHue 1o Teme Ha3piBaTh paBHOOEIpEHHBIN U
«Tpeyronsauku. [TapamiensHbie PaBHOCTOPOHHUI
PSIMBIEY. TPEYroJbHUKHU, UX CBOWCTBA;
2. | [loBropenue no teme «IIpuznaku (bopMynHUpOBaTH TEOPEMBI O
paBEHCTBA TPEYrOJbHUKOB. MIpU3HAKaX paBEHCTBA
3a/mauu Ha MOCTPOCHUEY. TPEYrOJIbHUKOB.
DopMyIUPOBATH ONPEICIICHUE,
IIPU3HAKY, CBOMCTBA
napaJuiesibHbIX IpAMbIX. Pemats
3a/1a4¥ Ha BBIUMCIICHMS,
JTIOKA3aTeIbCTBO U MOCTPOEHUE.
§ 2. UeThIpEXyroibHUKH. 14
3. | JlomaHasi, MHOTOYTOJIbHUK, €TO 7.5.1 | O0OBACHATD, yTO Takoe JoMaHas, | 1. 40,41
JJIEMEHTHI U CBOMCTBA. 7.3.4 | MHOTOYTOJIBHHK, €70 BEPIINHEI,
PacnioznaBanne HEKOTOPBIX 7.3.5 | cMeXHbIe CTOPOHBI, IMATOHAIH,
MHOTOYTI'OJIbHUKOB. BhImykiibie u n300paxkaTh U paclo3HaBaTh
HEBBIMTYKIIBIE MHOTOYTOJIbHUKH. MHOTOYTOJTBHUKHU Ha YepTekax;
CymMa yriioB BBIITYKJIOTO MOKAa3bIBaTh 3JIEMEHTHI




MHOroyrojbHuka. [IpaBunbpHbIe
MHOTOYTOJbHUKH. [lepumeTp

MHOI'OYTOJIbHUKA, €ro
BHYTPEHHIOIO Y BHEIIIHIOIO

MHOTOYTOJIbHHKA. obnactu; GopMyIHpOBAThH

4. | UeTbIpE€XyrOIbHUKH. OIIPECIICHUE BBIITYKIIOIO m. 42

5. | IapannenorpaMm U ero CBOWCTBA. 7.3.1 | MHOrOYroNbHHUKA; H300paxath U | 11. 43

6. | [lapamnenorpamm u €ero CBOMCTBA. 7.3.1 | pacmo3HaBaTh BHITYKJIBIE U n. 43
Perenue 3aau. HEBBIMTYKIIbIE MHOTOYTOJIbHUKH;

7- | Ilpu3Haku mapajieiorpaMma. 7.3.1 | bopMynHpOBaTh M I0Ka3bIBaTh . 44

8. | Teopema Dareca. [lencane 7.2.8 | YTBEPKICHUS O CyMME YIJIOB
OTpe3Ka Ha N paBHBIX OTPE3KOB. BBIITYKJIOIO MHOTOYI'0JIbHHKA U
danec, Apxume. CyMMe €ro BHEITHHUX YTJIOB;

9. | Tpaneuwms. Buab! Tpanenuii: 7.3.3 | OOBACHATH, KAKHE CTOPOHBI m. 45
paBHOGEAPEHHAS 1 (BEpILIMHBI) YETHIPEXYTOBHUKA
MPSMOYTOJIbHASL. Ha3pIBaOTCA

10. | Tpamemus. CoiicTBa 7.3.3 | IPOTHBOIONOXKHEIMHU; hOopMy- m. 45
paBHOOEIPEHHON Tpalelyu. JIMPOBATE OIPEACICHUA

11. | IIpAMOYTOJIIBHUK, €T0 CBOWCTBA U 7.3.2 | apallieorpaMMa, Tpaneiu, . 46
NPH3HAKN. paBHo6ez[peHHc3H u }

12. | Pom0, ero cBOICTBa U NPHU3HAKH. 7.3.2 | TPAMOYTOJIbHOM TpalneLmy, . 47

13. | KBagpar, ero cBoiicTBa 7.3.2 | MIPAMOYroMIbHIKa, poMOa, m. 47
NPH3HAKHL. KBaJpara; 1300paxarb U

14. | OceBas u neHTpaIbHAS 7.1.6 | pacmosHaBath 5TH m. 48
CUMMETPUHU TE€OMETPUUECKUX HCTRIPEXYTrOJIEHAKH,
buryp. dbopMynupoBath u Z10Ka3bIBATH

15. | Pemmenye 3a5a4 10 TeMe YTBEPKIEHUS 00 X CBOMCTBAX
«UeTHIPEXYTOHHHKH, U TpU3HAKaX; peliaTh 3aJa4u Ha

16. | Koumponvnas paboma Ne I no 7.3.1 | BOIMMCIICHHE, JOKA3ATCILCTEO 1
meme « Hemuipéxy2onvHuKu». 7.3.2 | MOCTPOCHHE, CBAAHHBIC C 5TH-

MU BUJAAMH
YeThIPEXYTrOJbHUKOB;
O0OBSICHATH, KAKHE JBE TOUKH
HA3BIBAIOTCA CUMMETPUYHBIMU
OTHOCHTEJILHO MPSIMOM (TOUYKH),
B KakoM ciydae (urypa
Ha3bIBACTCS CUMMETPUYHON
OTHOCHUTEJILHO MPSIMOU (TOYKH)
U 4TO TaKOe€ OCh (LICHTP)
CUMMETpPUU UTYPBI; TPUBOAUTD
npuMepsl puryp, 061aJaronmx
0CeBOM (LIEHTPATILHOM )
CUMMETpHEH, a TaK)Ke IPUMEPBI
OCEBOM U LICHTPAJIbHOMN
CUMMETpHUI B OKPY’KAIOIIEH HAC
00CTaHOBKE.

§ 3. Ilnomane. 14

17. | Ananu3 KOHTPOJIBHOM pabOTHI. 7.5.4 | O0BsACHATD, KaK mpousBoautTcs | 1. 49,50
[TousiTve O IUIOMIAIN TUIOCKUX 15.1 | usmepenue mioriaaei MHO-
buryp u e€ cBoicTBax. FOYTOJIbHUKOB, KaKue
M3mepenne miomaneit. EnuHuist MHOTOYTOJIbHUKHN Ha3bIBAOTCS
M3MEpEeHUs TUIOIIATH. PaBHOBEJIMKHMH U KaKHe
PaBHOCOCTaBNIEHHBIE U PaBHOCOCTAaBJICHHBIMU;
paBHoOBenukue purypsr. [Tonstue (hopMyIupoOBaTh OCHOBHEIC
MJIOIIAA MHOT'OYTOJIbHUKA. CBOICTBA ILIOLIAIEN U
[Tomanp kBagpara. BBIBOJIUTH C X TIOMOIIIBIO

18. | Ilmomaas mpsMOYroJbHUKA. 7.5.4 | popmyibl TuTOIAACH m 51




19. | [Tnomane napamiesorpaMmma. 7.5.5 | mpsAMOYTONbHUKA, m. 52
20. | [Inomans napamieaorpamma. 7.5.5 | mapamrenorpamMma,
Pemenue 3amay. TpPEeYroJbHUKA, TPANEIUH;
21. | ITnomanpe TpeyroigbHHKA. 7.5.7 | popmynupoBaTh U JOKa3HIBATH m 53
22. | Ilnomaas TpeyroabHUKA. 7.5.7 | Teopemy 06 OTHOIIEHHUH
Teopema 06 OTHOLIEHUN IUIOIIA/ICH TPEYTOIbHUKOB,
IJIOIIAJEH TPEYTOJIbHUKOB, AMCIOIINX 10 PABHOMY YTy,
HMECIOIIUX 10 paBHOMY YIIIy. q)OpMyJ'II/IpOBaTI) 1 JOKa3bIBAThH
23. | Inomans Tpamenuu. 7.5.6 | Teopemy Iludaropa u obparuyio | . 54
24. | Inomans Tpanenuu. Pemenue 7.5.6 | cif; BEIBOAMTB opmyity I'epona
3aza. JUTSI TUTOTLAAH TPEYTOTbHUKA,;
25. | Teopema Iudaropa. ITudarop un 7.2.3 | pelath 3a1a4M Ha BRIMUCICHUE | 1 55
ero IIKOJIA. U JI0Ka3aTeJIbCTBO, CBSI3aHHBIC C
26. | Teopema, oOpaTHas TeOpeMe (bopmymamu miomazeii u m. 56
Iudaropa. Teopemoii Iudaropa.
27. | ®opmyna ['epona. IInomans n. 57
YeTHIPEXYTOJIbHUKA.
28. | Pemrenne 3a1a4 Ha BEIYUCIICHUE U
JI0Ka3aTeIbCTBO C
UCTIOJIb30BaHUEM U3YYCHHBIX
dhopmyL.
29. | Peurenue 3amau nmo reme
«Ilmomanp».
30. | Kommponvuas paboma Ne 2 no 151
meme «Ilnowaowy. 7.2.3
754
7.5.5
7.5.6
7.5.7
§ 4. IlonoOHbBIE TPEYTOJIbHUKH. 19
AHaIu3 KOHTPOJIBHOU PaOOTHI. 7.2.9 | OOBACHATH IOHITHE m. 58,59
31. | IlpomopuoHaNbHbBIE OTPE3KH. MPOTOPIHUOHATIBHOCTH
[TonoGHbBIE TPEYTONBHUKH; OTPE3KOB; (GOPMYIUPOBATH
K03 HUIIUEHT O00uI. ornpeeNeHUs O100HBIX
32. | CBsI3b MEXKIY TUIOIIASIMH TPEYrOJIbHUKOB U 1. 60
nono6HbIX puryp. CBOICTBO Kod¢durmenTa moao0us;
OMCCEKTPHCHI yIIia TPEYroJbHUKA. (bopMynupoBaTh U AOKa3bIBAThH
33. | IepBsIii mpu3HAK MOAO0MS 7.2.9 | Teopembl: 00 OTHOILICHUU m 61
TPEYrOJbHUKOB. IoImaze moto00HbIX
34. | IlepBrIii mpU3HAK OO0 7.2.9 | TPEYrOJBHUKOB, O MIPU3HAKAX
TPEYroJIbHUKOB. Pernenue 3anay. 10J00Hs TPEYTONILHUKOB, O
35. | Bropoii npu3Hak nompooust 7.2.9 | CpeAHEi IMHUN TPEYrONbHUKA, | 1. 62
TPEYTOJILHUKOB. 0 ICPECCUYCHNU MCINAH
36. | Tperwnii npu3HaK Mog00Ms 7.2.9 | TpeyroibHuKa, O . 63
TPEyroIbHHUKOB. MPOIMOPIIMOHATFHBIX OTPE3Kax B
37. | Pemenue 3agau no teme «Bropoii 7.2.9 | IPAMOYrOJLHOM TPEYTOJTbHUKCE,
Y TPETUI IPU3HAKU TOA00MS OOBSICHATB, YTO TAKOE METOJL
TPEYrOIBHUKOBY. nono6us B 3a/1a4ax Ha
38. | Koumponvhas paboma Ne 3 no 7.2.9 | OCTPOCHHUC, N TPUBOIUTH
meme «lIpusnaxu nooodus [IPUMEPBI IPUMEHEHHUS 3TOTO
Mpey2onbHUKO8Y. METOa; O6’b$ICH$ITI:, KaK MOKHO
39. | AHanu3 KOHTPOJIbHOM paboTHI. MCTIOTB30BATE CBONCTBA 1. 64

[Tpumenenue mogoOus K
JTIOKa3aTeJIbCTBY TEOPEM U

MOI0OHBIX TPEYTOILHUKOB B
U3MEpUTENbHBIX paboTax Ha




PEIICHUIO 3aa4.

MECTHOCTH, OOBSICHSATH, KaK

40. | Cpenusisi TUHUS TPEYTOJIbHUKA. BBECTH TIOHSTHE TTOT00WS TSt
CBOKMCTBO MeIMaH TPEYrOJbHUKA. MIPOU3BOJIBHBIX PUTYD;
41. | IlponopurOHaNIbHBIE OTPE3KHU B dbopMyTupOBaTh ONpeeIeHUE U | 1. 65
MPSIMOYTOJIBHOM TPEYTOJIbHUKE. UJLIFOCTPUPOBATH ITOHATUS
42. | IlpornopuuoHanbHbIe OTPE3KU B CUHYCa, KOCHHYCa M TAaHTCHCA
MPSAMOYI'OJILHOM TPEYIOJILHUKE. OCTPOTO YIiia NPAMOYTOJIBHOTO
Pemienue 3aad4. TPEYroJIbHUKA, BIBOAUTH
43. | IlpakTHuecKue MPUIIOKEHUS OCHOBHOC TPUT'OHOMETPUIECKOC . 66
HOI[06I/IH TPEYTOJIbHUKOB. TOXIACCTBO U 3HAYCHUA CUHYCA,
OrnpeziesieHre BBICOTHI MPEIMETA. KOCHHYCa U TaHI'CHCa UL yIJI0B
44. | [IpakTH4ecKue NPUIOKEHUS 30°, 45°, 60°; peruaTh 3a1aun, . 66
006U TPEYTOIBHUKOB. CBSI3aHHBIE C ITOT00MEM
OmnpenesieHre pacCTOSTHUS 70 TPCYrOJNBHUKOB, I
HEIOCTYITHOM TOUKIL. BBIUMCJICHHSI 3HAUCHUN
45. | O momobun MpoU3BOIBHBIX TPUTOHOMETPUYECKUX DYHKIMM .67
duryp. TTOHATHE O TOMOTETHH. HCIOJIb30BATh KOMIIBIOTEPHBIE
46. | COOTHOILIEHUS MEXITY CTOPOHAMU 7.2.10 | POrpaMMBL. . 68
U yTJIaMU TPSIMOYTOJIBHOTO
TpPEeyrojbHHUKA.
Tpuronomerpudeckue GyHKIUU
OCTPOTrO yria B MPSIMOYTOJILHOM
TpeyroybHUKe. Pemenue
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB.
47. | 3HaueHus CUHyca, KOCUHYca U .69
tanrenca s yriaos 30°,45% i 60°,
48. | BeramcieHue 3JIeMEHTOB 7.2.11
TPEYroJbHUKA C UCTIOIb30BAHHEM
TPUTOHOMETPHUICCKHIX
COOTHOILLICHUH.
49. | Konmponvuas paboma Ne 4 no 7.2.9
meme «lIpumenenue nodoobus k 7.2.10
peutenuio 3a0ay4. CoomHoueHus 7.211
MedHcOoy CIMOPOHAMU U Y2NaAMU
NPAMOY20IbHO20 MPEY20JIbHUKAY.
§ 5. OkpyxkHOCTB. 17
AHanm3 KOHTPOJIbHON paboTHI. 7.4.2 | UccnenoBaTh B3aMHOE .70
50. | BzaumHOE pacmonoxeHne pacToJIoKeHUE PSMOH 1
psiMOii U OKpyXHOCTH. Cexymas OKpPYXHOCTH; (hOPMYyITUPOBATH
K OKPY’KHOCTH, €€ CBOMCTBO. Ompe/esIeHUuE KacaTeIbHON K
51. | KacarenbHas K OKpYKHOCTH, €& 7.4.3 | OKpYXHOCTH; (OPMYIHPOBATH U .71
CBOWCTBA U MPHU3HAK. JTIOKa3bIBaTh TEOPEMBI: O
52. | PaBeHCTBO KacaTeNlbHbIX, 7.4.3 | CBOUCIBC KacaTC/ILHOM, O
MPOBEIEHHBIX U3 OJTHOM TOUKH. MpH3HAKE KacaTelbHOMH, 06
OTpe3Kax KacaTeNbHBIX,
53. | llenTpanbHbIE YIIIbL. 7.4.1 NPOBE/IEHHBIX H3 OJHOM TOUKH: .72
54. | I'panycHast Mepa qyru (bopMynTHpOBaTH OHATHS
OKPYKHOCTH. [EHTPAJILHOTO yIJia U
55. | Bnucannsle yrisl. Bennunna 7.4.1 | rpagycHOI MepBI IyT'H OKPYX- .73
BIUcaHHOTO yria. COOTBETCTBUE HOCTH; POPMYJIUPOBATH U
MEX/1y BEJIMYMHON yTia U JUIMHON JTIOKA3bIBATh TEOPEMBI: O BITUCAH-
IyTu OKpykHOCTH. CBOHCTBO HOM yTJIe, O TIPOM3BEICHUU
MEePECEKAOIINXCS XOP/I. OTPE3KOB MEPECEKAIOITIXCS
56. | CBOICTBO MepeCeKaAIOIIUXCS xopa; GopmMynHpoBaTh U

XOpA.

JOKa3bIBaTb TCOPEMEI,




. | CBoiicTBa GUCCEKTPHUCHI yIa. BSI3aHHBI MeYaTeabHbIMU | II.

57. | CaoiicTBa Oucce c a CBSI3aHHBIE C 3aMeyaTe 74

58. | CepenuHHBIN NEPIICHIUKYIISAP K 7.2.1 | TOYKaMH TPCYroJIbHUKA: O m. 75
otpe3ky. CBOMCTBA U IPU3HAKHU 7.1.4 | OuccekTpuce yria u, Kak
NEPUEHANKYJISIPHOCTH. CJICACTBHUC, O NMEPCCCUCHUN

59. | Teopema 0 nepeceyeHnH BHICOT 7.2.1 | OMCCEKTpHC TPEYroIbHHKA; O n. 76
TPEYroJIbHUKOB. 3aMevaTeIbHbIe CCPEAMHHOM IIEPIICHIUKYIAPE K
TOYKH TPEYTrOJIbHUKA: TOUKHU OTPE3KY H, KaK CJICACTBUE, O
MEPECEUCHUS CEPEINHHBIX HepeceHYCHNN CEPEANHHBIX
MEPIEeHIUKYISIPOB, OUCCEKTPHUC, HEPHICHANKYIAPOB K CTOPOHAM
MEJIHaH. TPEYTOJIbHHUKA; O TIEpECCUCHUH

60. | OnucaHHBI MHOTOYTOJIBHHUK. 7.4.4 | BRICOT TPCYTOJIbHHKA, n. 77
Brincannas OKpy>KHOCTb. (hopMyTHPOBATE OTPEIETICHH
OKpy’>KHOCTb, BIIUCAHHAs B OKpY>KHOCTCH, BIIMCAHHOU B
DOiinepa. OnucaHHbIN OKOJIO MHOTOYI'OJIPHUKA;

61. | ®opmyna, Bepaxarowmas TEOpeMBI: 00 OKPY>KHOCTH,

IUIOIIAb TPEYTOJIbHUKA, Yepes BIIMCAHHOW B TPEYTrOJIbHUK; 00
[EPUMETp ¥ PAINYC BIHCAHHOI OKPY’KHOCTH, OITICAHHON OKOJIO
OKPY/KHOCTH. TPEYroJIbHUKA; O CBOMCTBE

62. | BucaHHbIi MHOTOYTOJIBHHEK. 7.4.5 | CTOPOH OIUCAHHOTO HCTRI- m. 78
OnmcanHast OKPYKHOCTb. PEXYTOJILHAKA; O CBOUCTBE
OKpyKHOCTb, OITMCAHHAS OKOJIO yIJIOB BITNCAaHHOTO
TpeyroTbHIKA YeThIPEXYTOJIbHUKA; PEIIaTh

63. | BrincaHHbIN 4eTBHIPEXYTOIBHUK. 3a/ia91 Ha BBITHUCICHHC,

Pemmenye 3amau JI0Ka3aTeNIbCTBO U MOCTPOCHHE,
CBSI3aHHBIE C OKPY>KHOCTBIO

64. | Pemrenue 3a1a4 Ha BEIYHCIIEHNE, Pyx ’

BIIMCAHHBIMU U OTIMCAHHBIMU

JI0Ka3aTeIbCTBO U TIOCTPOCHHUE C

o TPEYroJbHUKAMHU U

UCIOJIb30BaHNUEM CBOICTB N
YeThIPEXYTrOJbHUKAMU;

M3YYEHHBIX QuUryp. .
HCCIIeIOBaTh CBOMCTBA

65. | Pemrenne 3agau mo reme "

KOH(UTYpalHii, CBI3aHHBIX C
«OKpy)HOCThY». Briucanueie u

OKPY>KHOCTBIO, C TOMOIIIBIO
OTHCaHHbIE OKPYKHOCTH

KOMITBIOTEPHBIX IIPOTPAMM.
MIPABUJILHOTO MHOTOYTOJIbHUKA.

66. | Konmponvuas paboma Ne 5 no 7.2.1

meme « OKDYHCHOCHIDb Y. 7.4.2
74.1
74.4
7.4.5
§ 6. IloBTOpenue. Pemenne
3ajad.

67. | AHanu3 KOHTPOJIBHOU PabOTHI. dopMyTHpoBaTh OMpeIeIeHUS
[ToBTOpEHME MO TEME napasuiesiorpaMma, Tparenu,
«YeTbIpEXyronbHUKH, UX MPsIMOYTOJIbHHKA, poMOa,
CBOMCTBa». KBaJpaTa, UX CBOMCTB.

68. | [loBTOpeHue o Teme BreiBoauts hopMyibl miomanei
«IImomanp. YETBIPEX YT OJIbHUKOB,;

69. | [ToBropenue mo reme «IlogoOHBIC (dbopMynupoBaTh U JOKA3bIBAThH
TPEYIOJIbHUKHUY. teopemy [ludaropa u oGpaTHyro

70. | [ToBTOpEeHwHE MO eil. PemaTh 3a1a4u, CBsI3aHHBIE C

TeMe«OKpPYKHOCTbY.

01001eM TPEeYTrOJIbHUKOB.
dopMynupoBaTh ONpeeIeHHE,
CBOMCTBA KacaTeIbHOU K OKPYX-
HOCTH; OIIPEJICIICHNE
BIIMCAHHOT'O U IIEHTPAJIBHOI'O




yrioB. ®opMynupoBaTh
ONpeAeIeHuE BIMCAHHOW U
ONMCAaHHOW OKPYKHOCTEH,
CBOMCTBA OMMCAHHOTO U
BIIMCAHHOTO
YEeThIPEXyroJIbHUKA. PemaTh
3a/1a4d Ha BBIYMCIICHUE,
JIOKa3aTeJIbCTBO U MOCTPOCHHUE.

9 KJIACC.
Ne Kon-so | KOC XapakTepucTHKa
/o 4acoB OCHOBHBIX BUJIOB JieATeIbHOCTH | JlomamiHee
Tema ypoka
yUeHHKa 3a/laHue
(Ha ypoBHE y4eOHBIX JEHCTBUI)
§ 1. IToBTOpEeHUE Kypca 2
reoMeTpuu
8 kiacca.
1. | IloBTOpeHue no TeMam ®opMyupoBaTh ONpeACICHHS
«YeTslpexyroabHuku. Ilnomansy. napajuiejaorpaMma, Tparneuuu,
2. | [loBTOpEeHHE 1O TeMe NpsIMOYTOJIbHUKA, poMOa,
«OKpYX]HOCTBY. KBaJipaTa, UX CBOUCTB.
BreiBoauth hopMybl miomanei
YeTHIPEXYTOJILHUKOB.
dopMynupoBaTh ONpeeeHHUE,
CBOMCTBA KacaTeJIbHOU K OKpYX-
HOCTH; OIPEJIEIICHNE
BITMCAHHOTO W IIEHTPAJIHLHOTO
yrioB. opMyIHpoBaTh
omnpeAeIeHue BIMCAHHOU 1
ONMCAaHHOW OKPYKHOCTEH,
CBOMCTBA OIMCAHHOIO U
BITUCAHHOTO
4eThlpexyrojbHuKa. Pemars
3aJauu Ha BBIUUCIICHUE,
JI0Ka3aTeabCTBO U NOCTPOCHHUE.
§ 2. BekTOpbl. 8
3. | [lonsarue BexTopa. Jlnuna 7.6.1 | ®opmynupoBaTh onpeaeneHus u | m. 79, 80
(Monynb) BekTOopa. PaBeHCTBO 7.6.2 | WIUTFOCTPUPOBATDH TTOHSTHS
BEKTOPOB. BEKTOpa, €ro JJINHBI,
4. | OtknaapIBaHUE BEKTOpA OT KOJIJTMHEAPHBIX M PaBHBIX . 81
JTAHHOM TOYKH. BEKTOpPOB; MOTUBHPOBATh
5. | CnoxxeHue IBYX BEKTOPOB. 7.6.3 | BBEJCHHUE NIOHATHI ¥ IEUCTBUM, | 1. 82
6. | 3aKOHBI CIIO)KEHHST BEKTOPOB. 7.6.3 | CBA3aHHBIX C BEKTOPAMH, m. 83
[IpaBwiio mapasnienorpaMmma. COOTBCTCTBYIOIIUMHU
CyMMa HECKOJIbKMX BEKTOPOB. OpuUMEpaMu, OTHOCAIIMMHUCA K
7. | Beruutanue BEKTOPOB. 7.6.3 | GU3NYCCKUM BEKTOPHBIM n. 84, 85
8. | YMHOXeHHe BEKTOpa Ha YUCIIO. 7.6.3 | B&IMIMHAM; TIPUMCHSATH 1. 86
9. | [IpumeHeHHE BEKTOPOB K BEKTOPBI M ICHCTBHSA HAJl HIMH | 1 87
pelenuto 3aaad. Mcnosib3zoBanue HpH pCIICHUHA FCOMETPHICCKUX
BEKTOpa B (PH3HKE. 3aaad.
10. | Cpennsist TUHMS TPAIICIUH. 7.3.3 . 88
§ 3. MeTron koopauHAaT. 10
11. | Pa3noxxeHue BEKTOpA MO IBYM 7.6.5 | OOBsACHATH ¥ WILTFOCTPUPOBATh | 1. 89




HEKOJUTMHEApHBIM BEKTOpaM (Ha
COCTABJISIIOIINE).

MOHSITHSI IPSMOYTOJIbHON
CHUCTEMBI KOOPJUHAT, KOOPJAUHAT

12. | KoopauHaTsl BEKTOpA. 7.6.6 | TOUKHM U KOOpJMHAT BEKTOPA; . 90
13. | CBs3b MEX Iy KOOpAWHATAMU BBIBOJIUTH M MCITOJIB30BATh MIPH | 11. 91
BEKTOpA U KOOPAMHATAMHU €0 penieHuu 3aaad GopmyIbl
Havaja v KOHIIA. KOOPJMHAT CepPEeIUHBI OTPE3Ka,
14. | KoopauHaThl CepeIuHbI OTPE3Ka, 6.2.2 | AIUHBI BEKTOPA, PACCTOSHUA m. 92
BBIYHMCIICHHUE JIMHBI BEKTOPA MO 6.2.3 | MEXKIYy ABYMs TOUYKaMH,
€ro KOOpJMHATAM, PaCCTOSTHUE YPaBHEHHS OKPYKHOCTHU U
MEXY TOUKAMHU. IPAMOM.
15. | [IpumeHeHnEe BEKTOPOB U n. 93
KOOPJMHAT JUIS PEUICHUS
IIPOCTEUIINX T€OMETPUYECKHUX
3ajau.
16. | YpaBHeHHEe TMHUH HA TUIOCKOCTH. . 94
17. | YpaBHeHHE OKPY>KHOCTH. 6.2.5 1. 94
18. | YpaBHeHHE NPSMOI. . 95
19. | B3aumHOe pacnosoXKeHue AByX 7.4.2 . 96
OKPY>KHOCTEH.
20. | Kommponvuas paboma Ne I no 7.6.1
meme «Bexmopwi. Memoo 7.6.2
KOOpOuHam». 7.6.3
7.6.5
7.6.6
§ 4. CooTHOLICHNS MEKAY 11
CTOPOHAMH H YIJIaMH
Tpeyroinbauka. CKajsipHoe
Nnpou3Be/ieHNe BEKTOPOB.
21. | AHanu3 KOHTPOJIBHOH paOOTHI. DopMyIUpOBATH U m. 97
Tpuronomerpudeckue GyHKIUU WITIOCTPUPOBATh ONIpeIeTICHUs
TYIIOTO yTJIA. CHHYCa, KOCHHYCa, TAHT'CHCA U
22. | OCHOBHOE TPUTOHOMETPHUECKOE 7.2.11 | koranreHnca yrioB oT 0 1o 180°; | m. 98
TOXeCcTBO. POPMYITBI BBIBOJIUTH OCHOBHOE
npuseneHus. DopMyb st TPUTOHOMETPHUYECKOE
BBIYUCIICHUS] KOOPJMHAT TOYKH. TOXKIAECTBO U (hOPMYITBI
23. | Teopema o rIomaIH npuBeneHus; GopMynupoBath U | 1. 99
TPEYroJIbHUKA. JTIOKa3bIBaTh TEOPEMbI CUHYCOB U
24. | Teopema CUHYCOB. 7.2.11 | KOCHHYCOB, IPUMEHATh UX IPU | 11, 100
25. | Teopema kocunycos. [Ipumepsl 7.2.11 | peuIieHNH TPEYTOJIbHUKOB; . 101,102
UX IPUMEHEHUS JIJIs1 BBIYHUCICHUS OOBACHATD, KaK MCIIOJIb3YIOTCS
DJIEMEHTOB TPEYIrOJIbHUKA. TPUTOHOMETPHYCCKHE (HOPMYIIBI
26. | Pemenue TpeyroisHUKOB. 7.2.11 | B MU3MCPUTEIBHBIX paboOTax Ha n. 103,
N3mepurenbHbie paOOTHI. MECTHOCTH; (pOpMY/IHpOBaTH 104
27. | Yroa Mexay BeKTOPaMHU. 7.6.4 | OUPEACIICHUA yTJI1a MEXAY m. 105
28. | CkansipHOe IpOU3BE/ICHNE 7.6.7 | BEKTOpAMH U CKAJISIPHOTO n. 106
BEKTOPOB. MIPOM3BEICHUS BEKTOPOB;
29. | CxanspHoe MPOM3BEIECHHE B 7.6.7 | BPIBOMUTE GOPMYITY CKAISPHOTO |7 71(7
KOOP/IMHATAX. MIPOU3BEACHHUS Yepe3
30. | CaoiicTBa cKaIspHOTo 7.6.7 | KOOPAMHATBI BEKTOPOB, . 108
TIPOM3BEIEHHS BEKTOPOB. (bopmysposath u
Permerue 3a1au. 06OSHOBLIBaTI> YTBEPKICHHE O
31. | Koumponvuas paboma Ne 2 no 7.2.11 | CBOMCTBAX CKATAPHOTO
meme « CoomHouieHuss MedHcoy 7.6.4 | IPOM3BEACHUS, UCIIOIB30BATh
CMOPOHAMU U YeNamu 7.6.7 | CKaIPHOC IPOUSBCACHNC

BCKTOPOB IIPU pCHICHUHA 3a4a4.




mpeyzonvhuxa. Ckansipuoe
npou3ee0eHue 8eKmMoposy.

§ 5. ltuHA OKPYKHOCTH M 12
IUIOIIA/Ib KpYyra.
32. | AHanu3 KOHTPOJIBHOM paboTHI. 7.3.5 | ®opmynupoBaTh onpeaenenue | m. 109
[TpaBHIIBHBIN MHOTOYTOJIEHUK. MPaBUIHBHOTO MHOTOYTOJIbHUKA;
33. | OKpyXHOCTh, OITUCAaHHAS OKOJIO 7.4.6 | popmynupoBaTh U 10Ka3bpBaTh | 1. 110
MIPABUJILHOTO MHOTOYTOJIbHHKA. TEOPEMBI 00 OKPY>KHOCTSIX,
34. | OKpyXHOCTb, BIMCAHHAS B 7.4.6 | onMCaHHOM OKOJIO MpPaBUIbHOTO | 1. 111
MIPABWJIbHBIM MHOTOYTOJIbHUK. MHOTOYTOJIbHUKA U BIHCAHHOMN B
35. | Pemenue 3amay no reme 7.4.6 | HEro; BEIBOAUTDH M MCITOJIB30BATh
«BrnncanHas v onvcaHHas (GopMyJIbl ISt BHIYUCTIEHHS
OKPY>KHOCTH. rjiomaau nmpaBUJIbHOTO
36. | ®opmynbl A BEIYUCTICHUS MHOT'OYTOJIbHHKA, €r0 CTOPOHBI | 11, 112
IUIOIIAIN TIPABUIILHOTO U pajnyca BIIMCAHHOM
MHOI'OYI'OJIBHUKA, OKPYXXHOCTH,; p€IIaTh 3aJa4u Ha
€ro CTOPOHBI U pagnyca MOCTPOCHUC NTPAaBUJIBHBIX
BIIUCAHHOU OKPYKHOCTH. MHOTI'OYI'OJIbHUKOB; 00BSICHATD
37. | Pemenue 3aa4 o teme 7.3.5 | HOHATHA UIMHBI OKPY>KHOCTH H
«IIpaBHJIBHBIE MHOTOYTOJIbHUKH. 7.4.6 | ILIOIIAIN KpyTa; BRIBOAUTD
38. | IlocTpoeHune npaBUIIbHBIX (hOpMyJTBI TS BEIYHCIICHILS n. 113
MHOroyrojasHukoB. KBagparypa ATUHBL OKPYKHOCTH 1 JUTHHBI
Kpyra. 30JI0TO€ CEUYECHHE. AYTH, ILIOINAZH KpyTra 1
38. | JlnnHa OKPYKHOCTH, YHCIIO TT. 7.5.2 | IUIOHIAT KPYTOBOTO CEKTOPA, n. 114
Vctopust unicia 1. 75.3 | IPUMEHATH 3TH (POPMYIIBI IPH
40. | Ilnomagp kpyra. 7.5.8 | PCIICHUM 3a/1a1. m 115
41. | Cekrop, cerment. [Inomans 75.8 n. 116
KPYroBOTO CEKTOpa.
42. | Pemenwne 3ama4 1o teMe «JlmmHa 7.5.2
OKPY’KHOCTH M IUIOIIA/Ib KPyray. 7.5.8
43. | Koumponavhas paboma Ne 3 no 7.3.5
meme «lIpasunvhuiii 7.4.6
MHO20Y201bHUK. [{una 75.2
OKPYICHOCMU U NIOWAO0b KPY2ay. 7.5.8
§ 6. /IBuikeHusl. 8
44, | AHanu3 KOHTPOJIBHON paboTHI. 7.1.6 | OOBACHATH, YTO TAKOE n. 117
[TonsiTue mpeoOpazoBaHws. O0TOOpaKEHHE TUTIOCKOCTH Ha
[IpencraBnenue o ce0sl M B KAKOM Cllydae OHO
MeTanpeIMETHOM MOHITUU HA3BIBAETCS IBIKEHUEM
«1peoOpa3zoBaHuey. IUIOCKOCTH; OOBSICHATH, YTO
OTo6pakeHue MIOCKOCTH Ha TaKoe 0ceBas CUMMETpHS,
ceOsl. [EHTpaJIbHAsi CHMMETPHS,
45. | IloHsATHE IBYKCHUS. 7.1.6 | mapasienbHbIi IEPEeHOC U m 118
46. | HamoxeHus M IBIOKEHUS. IIOBOPOT; 0OOCHOBBIBATH, YTO m. 118,
3TH OTOOPAKEHMSI TUIOCKOCTH Ha | 119
47. | OceBas ¥ LIEHTpalbHAS 7.1.6 | celd ABIAIOTCS IBUKEHUAMU;
cummeTpus. ['eomerpus u OOBSICHSITh, KAKOBA CBSI3b MEXKIY
UCKycCTBO. I'eoMeTpuyeckue JABMOKCHUSIMU U HAJIOXKCHUSMHU;
3aKOHOMEPHOCTH OKPYXKAIOIIETO HIUIIOCTPUPOBATb OCHOBHBIC
Mupa. BUJIbI JIBUKCHHIA, B TOM YHCIIE C
48. | TlapannenbHblil IEpeHoC. 7.1.6 | IOMOIIBIO KOMIBIOTEPHBIX m. 120
49. | IloBopoT. 7.1.6 | Iporpamm. n. 121
50. | Pemenue 3amay 1o reMe 7.1.6

«/IBmxxenus». KomOunamus




NIBIDKEHUI Ha IUIOCKOCTH U UX
CBOWCTBA.

51. | Kommponvuas paboma Ne 4 no 7.1.6
meme «/[eudicenusl.
Ilapannenvuuiii nepenoc.
Ilosopom»y.

§ 7. HauaiabHble cBeieHHUs U3
cTepeoMeTpPHH.

52. | AHanu3 KOHTPOJBHON PabOTHI. OOBACHATD, YTO TAKOE m. 122,
IIpenmer ctepeomeTpun. MHOT'OTpaHHUK, €T0 IPAHH, 123
['eomeTrpuueckue Tena u pEOpa, BepILINHBI, IUarOHaJH,
MTOBEPXHOCTH. KaKOH MHOTOTpaHHUK

53. | MHOTOTpaHHUK U €TO JICMEHTHI. HAa3bIBAETCS BBIMYKJIBIM, YTO n. 124,
HasBanus MHOTOrpaHHUKOB C Takoe N-yroJjibHas mpusMa, eé 125
Pa3HbIM MOJIOKEHUEM U OCHOBaHUs, OOKOBbIE TPAHU U
KOoJHuecTBOM rpaneit. [Ipuzma. O0oKoBBIE pEOpa, Kakas mpu3Ma
[lapannenenunesn. HA3bIBAETCS MPAMOI U Kakas

54. | llpeacrarienue 06 00BEME U €ro 7.5.9 | HaKJIOHHOM, YTO TAKOE BHICOTA n. 126
cBoiicTBax. M3mepenue o0bEma. MIPU3MBI, KaKas Ipu3Ma
Enuaunst n3mepeHus 00bEMOB. Ha3bIBAETCS MapajlieIeUIIEIOM
Y nBoenue kyoa. Y KaKo# mapa’suiesenurne

55. | CBoiicTBa IPSMOYTOJILHOTO 7.5.9 | Ha3BIBAE€TCS MPSAMOYTOJILHEIM, . 127
napayuienenuneaa. @opmyna s (bopMynupoBaTh U
BBIYUCIICHUS 00beMa 00OCHOBBIBATh YTBEPXKICHHS O
MPSIMOYTOJIBHOTO CBOMCTBE JUaroHaneiu
napasuiesienune 1a, MpU3Mbl. napaJulesienuIes a u o KBajapare

56. | [lupamuma, ee 3IEMEHTHI U JAMaroHajy MnpsMoyroJibHOro m. 128
npocteiime cBoiictea. opmyna NapajuIeNenunena; O0bACHAT,

I BEMUCTIEHHS 00beMa. YTO TaKOE 00BEM MHO-

57. | Hunuuap, ero 3JeMEeHTHI U TOrpaHHUKa; BBIBOJIHTH (C m. 129
npocreimue cporcrea. Gopmyna ITOMOIIIbIO IIPUHITHIIA
JUIA BEIYHUCIICHUS IUIOIIAIU Kagasnbepu) popmyny 00nEéma
MIOBEPXHOCTHU M 00BbeMa. IIPAMOYT'0JIBHOT'O

58. | Konyc, ero anemMeHTsl U napasieNenumne/ia; O0bICHATS, n. 130
npocreimue cBoiictBa. @opmyna KaKOH MHOTOIPaHHHK 5
JUISL BBIYMCIICHHUS TLIOIAH HA3bIBACTCS TUPAMHION, YTO
IOBEPXHOCTHU H 06BEMa. TaKoe OCHOBaHHE, BEPIINHA,

59. | Cdepa u map, ux 3JIEMEHTHI U 7.5.9 | OoxoBbIC rpamy, 6oKOBEIC pEOPa | 3]

npocrenime cBoiictea. opmyna
IUISL BBIYMCIICHUS TUIOIIAIN
MIOBEPXHOCTU U 00bEMA.

U BBICOTA MIMPAMHU/IbI, KaKasi
MUpaMu/Ia Ha3bIBaeTCs Mpa-
BUJILHOM, YTO TaKoe arnodema
NPaBWIBHOM MUPAMUJIBI, TPH-
BOJUTH (popmyny 0OBEMa
MUPAMUJIBI; OOBICHSTH, KAKOE
TEJIO HAa3bIBACTCS IIUINHIPOM,
YTO TaKOE €ro OCh, BHICOTA,
OCHOBAaHUs, pagunyc, OOKoBas
MMOBEPXHOCTh, 0Opasyromue,
pa3BépTKa OOKOBOI
MOBEPXHOCTH, KAKUMH
(dbopMynaMu BeIPAKAIOTCS
00BEM U 1UI0IIAIF OOKOBOU
MOBEPXHOCTH IMJIUH]IPA;
OOBSICHATH, KAKOE TEIIO
Ha3bIBAETCS] KOHYCOM, YTO TAKOE




ero 0cb, BEICOTA, OCHOBAaHHE,
OO0KOBask MOBEPXHOCTb,
obpasyrouiue, pa3BépTKa
OOKOBOI1 MIOBEPXHOCTH, KAKUMU
bopMynamMu BeIpaXaroTCs
00BEM KOHYyCA | TIOMIA/Ib
OOKOBOI TOBEPXHOCTH;
OOBSICHATH, KaKasi IOBEPXHOCTh
Ha3bIBaeTCs cepoii u Kakoe
TEJIO Ha3bIBACTCS IIAPOM, UTO
Takoe pajnyc 1 quamerp chepsl
(mapa), kKakumu popmynamu
BBIpa)XatoTcsl 00bEM I1apa u
Iomaab chepsl; H300paxaTh U
pacro3HaBaTh Ha pUCYHKaX
NPU3MY, TTapajuIeIenuneI,
nUpaMuay, HWIMHAP, KOHYC,
mrap.

§ 8. Akcnombl NIAHUMETPHH.

60. | O6 akcoMax TTAHUMETPHH. m. 1

61. | HekoTopsle cBeieHUs O pa3BUTUU m. 2
re€OMETPHUH.

§ 9. IloBTOpenue. Pemenne
3aja4.

62. | IloBTOpeHue mo Teme DopMyIHpPOBaTh U IOKA3HIBATH
«Tpeyronsauku. [lapasenbHbie OCHOBHBIE TEOPEMBI T€OMETPHH.
TIPSIMBIEY. Pematp 3a1aun Ha BBIYHCIICHUE,

63. | [loBTOpeHwue mo Teme JI0Ka3aTeIbCTBO U MOCTPOEHUE.
«YeTbIpEXYroIbHUKI.

64. | [loBTOopeHue 1o Teme
«ITnomanpy.

65. | [ToBTopenue no Teme «IlomoOHBIE
TPEYTOJIbHUKIY.

66. | IloBTOopeHue mo Teme
«OKPYKHOCTB.

67. | [loBTOpeHue 1o Teme
«COOTHOIICHUSI MEXKIY
CTOPOHAaMH U yrilaMu
TPEYTOJIbHUKAY.

68. | IToBTOopenue no Teme«/muna

OKPY>KHOCTH U TUIOLIA/Ib KPyTray.

OIIMCAHHUE YYEBHO-METOJAUYECKOI'O U MATEPUAJIBHO-TEXHUYECKOI'O
OBECIIEYEHMHSA OBPA30OBATEJIBHOI'O ITPOLECCA.

CDEI[EPAHBHBIﬁ 3AKOH or 29.12.2012 N 273-®3 (pea. ot 07.05.2013 ¢ usmeHEHUAMH,
BCTYHHMBIINMH B cunty ¢ 19.05.2013) "Ob OFPA3OBAHUN B POCCUNCKOM ®EJEPAITAN"
[Mpumepnast ocHOBHasi oOpa3oBaTesbHasi MporpamMma 00pa3oBaTEIbHOrO yupexaeHus. OCHOBHas
mkosa / [coct. E. C. CaBunoB]. — M.: Ilpocsemenune,2011. — 000 c. — (CtanmapThl BTOPOTO
TTOKOJICHUS ).

@denepanbHblil TOCYAapCTBEHHBIH 00pa30BaTENbHBIN CTaHIAPT OCHOBHOTO 00IIEero 00Opa3oBaHUs
yTBEpXkKAEH NpuKazoM Munucrtepcta odpasoBanust U Hayku Poccuiickoit @enepanun Ne 1897 ot
«17» nexabps 2010 r.
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11.
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14.

15.

16.

17.
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19.

20.

21.

22.

[IpumepHbIenIporpaMMBbl IO Y4eOHBIM TpeameTaM. MaremaTuka. 5—9 Kiacchl : HMPOEKT. — 3-€
u3., nepepad. M. : I[Ipocsemienue, 2011. - 64 ¢. — (CraHmapTsl BTOPOTO IMMOKOJICHUS).
I'eometpus. COopHUK paboumx mporpamMm. 7—9 Kiacchl : mocodue Uit yuuTeneil oomeoopazoBart.
opranuzaruii / coct. T. A. BypmucrpoBa. —2-¢ u3a., nopad. — M. : [Ipocsemenue, 2014. - 95 c.
Atanacsan  JI.C. Teomerpusa. 7-9 kmaccel:  y4eO.misgo0meoOpazoBaT.  yupesxaeHuid  /
aBTopbl: AtanacsiH JI.C., byry3os B.®., Kagomnes C.b. u ap. — 2-e¢ m3a. — M. : IIpocBemienue,
2014. -383 c.

Atanacsa JI.C. T'eomerpusi. Mertomuueckue pekoMeHIanuu. 7 Kiacc : ydeb.mocobwe ist
obmieoOpaszosar. opranmzanuii / JI. C. Aranacsn, B. ®@. byry3os, 0. A. I'ma3koB u ap. — M. :
[Ipoceemenue, 2015. — 95 ¢. : ui.

Atanacsn JI.C. T'eomerpus. Metoauueckue pexkoMeHanuu. & Kiacc : ydeb.mocobdue st
obmieoOpaszosar. opranuzauuii / JI. C. Aranacan, B. @. byry3os, }0. A. I'mazkoB u ap. — M. :
[pocsemenwne, 2015. — 110 c. : u.

Atanacsn JI.C. T'eomerpus. Meroanueckue pekoMeHAanuu. 9 kmacc : yueb.mocobue st
obmieoOpaszopar. opranm3aruii /JI. C. ArtanacsH, B. @. Byry3os, 0. A. I'mazkoB u ap. — M. :
[Ipocsemenue, 2015. — 96 c. : ui.

Artanacsia JI.C. ['eometpus. PaGouas terpanp. 7 kiacc. : mocoOue i ydamuxcsi o01meoopa3oBar.
yupexn. / JL.C. Artanacsn, B.®. byry3os, 10.A. I'nazkoB, .M. FOnuna. — 17 —e u3a. - M. :
[Ipoceemenue, 2014. — 64 c.

Atanacsn JI.C. I'eometpus. Pabouas Terpans. 8 kiacc. : mocobue i ydarmxcsi oomeoopazoBart.
yupexna. /JI.C. ArtanacsH, B.®. Byrysos, 10.A. I'maszkoB, .M. KOmuna. — 16 — m3x. - M.
[IpocBemenue, 2014. — 64 c.

Atanacsa JI.C. I'eometpust. Pabouas terpanp. 9 kiacc. : mocobue A ydamuxcsi o0mneo0pa3oBar.
yupexn. /JI.C. AranacsH, B.®. byry3os, 10.A. I'maskos, .M. FOguna. — 14 — u3n. - M.
[Tpoceemenue, 2014. — 49 c.

3BaBuy JI.LU. Tectsl o reometpun. 7 kiacc : k yueOHuky JI.C. Artanacsna, B.®. byrysosa, C.b.
Kanomnesa u ap. «'eometpus. 7-9 knacce» / JI.W. 3BaBuy, E.B.IlotockyeB. — M. : M3narenscTBO
«9x3amen». 2013. - 95 c.

3BaBuu JI.U. Tectrl mo reomerpun. 8 kinacc : k yueOnuky JI.C. Aranacsna, B.®. byrysosa, C.b.
Kanomnesa u ap. «'eometpus. 7-9 xnacce» / JL.U. 3BaBuy, E.B.IlotockyeB. — M. : U3narenpcTBO
«9x3amen». 2013. — 160 c.

3BaBuu JI.W. Tectol o reomerpun. 9 knacc : k yueOnuky JI.C. Aranacsna, B.®. byry3osa, C.b.
Kanommera u ap. «I'eometpus. 7-9 xkmacce» / JI.LW. 3BaBuy, E.B.IlotockyeB. — M. : U3naTenscTBO
«Ox3ameny. 2013. — 128 c.

3uB b.I'. 'eometpust. lunaktnueckue matepuainsl K yaeOuuky JI.C. ATaHacsHa ¥ Ipyrux. 7 Kacc :
nocobue 1 obmeoOpasosar. opranmzammii / B.I'. 3uB, B.M. Meiinep. — 22-¢ u3n. - M. :
[Ipocsemenue, 2016. — 127 c.

3uB b.I'. 'eometpus. unaktruueckue Mmarepuaisl k yueouuky JI.C. AtanacsHa u Ipyrux. 8 Kiacce :
nocobue st obmeoOpa3oBar. opranuzammii / b.I'. 3uB, B.M. Meiinep. — 18-e u3n. - M. :
[Ipocsemenue, 2016. — 159 c.

3uB b.I'. 'eomerpus. lunaktnueckue matepuainsl kK yaueouuky JI.C. AtanacsiHa u npyrux. 9 kmacc :
nmocobue s obmeoOpazosar. opranmzammii / B.I. 3uB, B.M. Meiinep. — 18-¢ m3n. - M. :
[Ipocsemenue, 2016. — 127 c.

Nuenckas M.A. T'eomerpusi. CaMOCTOSTENBHBIE W KOHTPOJIBHBIE PAa0OOTHL. 7-9 Kiaccel : y4eO.
[Tocobue mns obmeoOpazoBar. Opranuzanuii / M.A. Nuenckas. — 5-¢ uzn. — M. : [IpocBemienue,
2017.— 144 c. : un.

Mumenko, T. M. I'eometpus. Tematuueckue tectsl k yueOHuky JI.C. AtaHacsiHa u Apyrux. 7 Kiacc
: mocobue st obreodpaszosat. opranu3anuii / T. M. Mumenko, A. JI. biuakoB. — 6-¢ u31. - M. :
[Ipoceemenue, 2014. — 80 c.

Mumenko, T. M. I'eometpus. Tematudeckue Tectsl K yueOHuKy JI.C. ATaHacsiHa U Ipyrux. 8 Kjiacc
: mocobue s o0meodpazopat. opranuzanuii / T. M. Mumenko, A. JI. baunkos. — 6-¢ u3a. - M. .
[Ipocsemenue, 2016. — 128 c. : ui.

Mumenko, T. M. I'eometpus. Tematuueckue tectsl k yueOHuky JI.C. AtanacsiHa u apyrux. 9 kiace
: mocobme s obreodpaszosat. opranusamuii / T. M. Mumenko, A. JI. biuakoB. — 6-¢ u3a. - M. :
[Ipocsemienne, 2014. — 94 c.
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27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

®apkoB A.B. Tectsl mo reomerpun: 7 knacc: k yueonuky JI.C. Atanacsna u np. «I'eomerpust. 7-9».
— 8-e u3n., mepepad. u gom. — M. : UzmarenscTBo «OK3amen», 2015. — 125 c.

®apkoB A.B. Tectsl nmo reomerpun: 8 kiacc: k yueOnuky JI.C. Atanacsna u ap. «['eomerpus. 7-9».
— 8-e 3., mepepad. u gom. — M. : UznarenscTBo «OKk3ameny, 2014, — 110 c.

®apkoB A.B. Tectsl mo reomerpun: 9 knacc: k yueOnuky JI.C. Atanacsna u ap. «['eomerpus. 7-9».
— 8-e u3n., mepepad. u gom. — M. : UzmarensctBo «OK3ameny, 2015. — 97 c.

KontponsHo — n3mepurensHbie Marepuaibl. ['eomerpus: 7 xnacc / Coct. H.®@.I'aBpunoBa. — M. :
BAKO, 2011.-96 c.

3uB, b. I'. 3agaun mo reomerpun: mocodbue s ydammxcsi 7—11 kimaccoB o0meo0pa3oBaTeIbHBIX
yupexxaenuii / b. I'. 3uB, B. M. Meiinep, A. I'. baxanckuii. — M.: IIpocBemenue, 2017. — 271 c.
Pabunosuu E.M. l'eomerpust. 7-9 kiacchl. 3ajaud M YHOpPaXHEHHs] HAa TOTOBBIX YEpTEXKaxX. —
WznarensctBo Unekca, 2016. — 60 c.

EpmoBa A.Il. T'eomerpus. 9 knacc. COOpHUK 3aaHUM JIJIs1 TEMAaTUYECKOIO U UTOIOBOTO KOHTPOJIS
sHanuii. ®I'OC. - UznmarensctBo Miekca, 2017. — 112 c.

EpmoBa A.Il. I'eomerpus. 8 knacc. COOpHUK 3aJaHUM ISl TEMAaTUYECKOIO U UTOIOBOTO KOHTPOJIS
spanuii. ®I'OC. - UsnatensctBo Miekca, 2017. — 128 c.

EpmoBa A.Il. T'eomerpus. 9 xnacc. COOpHUK 3a7aHUI ISl TEMATHUYECKOIO M UTOTOBOTO KOHTPOJIS
sHanuii. ®I'OC. - UznmarensctBo Mitekca, 2017. — 112 c.

KontponsHo — m3meputensusie MaTepuainsl. ['eomerpus. 7 kimacce / Coct. H.®. I'aBpuioBa. — 2-¢
u3n., nepabd. — M. : BAKO, 2013. - 96 c.

KontponsHo — m3mepurensusie Matepuainsl. ['eomerpus. 8 xmacc / Coct. H.®. ["aBpuiioBa. — 2-¢
u31., nepad. — M. : BAKO, 2014. - 96 c.

KonTponbHOo — m3meputenbabie MaTepuaibl. ['eomerpust. 9 kimace / Coct. A.H.Pypykun. — 2-¢ u3.,
nepab. — M. : BAKO, 2015. -96 c.

INaBpunosa H.®d. YHusepcanbHble MoypouHble pa3paboTku mo reomerpuu. 7 kiacc. M. : BAKO,
2013.-304 c.

INaBpunosa H.®d. YHuBepcanbHble moypouHble pa3paboTku mo reomerpuu. 8 kiacc. M. : BAKO,
2013. -368 c.

INaBpunosa H.®d. YHuBepcanbHble nmoypouHble pa3zpaboTku mo reomerpuu. 9 kiacc. M. : BAKO,
2013.-320c.

NHTepakTUBHBIA KOMILIEKC.

INVIAHUPYEMBIE PE3YJIBTATBI U3YUEHUA KYPCA TEOMETPUN
B 7 - 9 KIIACCAX.

Harasgnas reoMmeTpust

BellTyCKHHMK Hay4uTCs:

1) pacno3HaBaTh Ha 4YepTEkKaxX, PUCYHKAX, MOAEIISIX U B OKPYXKAIOIIEM MUPE IUIOCKUE U IPOCTPAHCTBEHHbIE
reoMeTpudecKue GUrypsl;

2) pacro3HaBaTh pa3BEPTKU KyOa, IPSIMOYTOJIBHOTO Mapalijiesienune/a, IpaBuiIbHOW MUpaMUIbl, IMINHIPA
U KOHYCa;

3) ompenesnATh MO JMHEHHBIM pa3MepaM pa3BEPTKH (UTYpHl JHMHEHWHBIE pa3Mepbl caMoW (QUTYypbl H
Ha000pOT;

4) BBIYUCIATH 00BEM MPSMOYTOJIBHOTO MapaieenuIe/a.

Buoinyckuux nonyuum 603mMoMCHOCHb:

5) ewiuuciamo 00bEMbI NPOCMPAHCNBEHHBIX 2e0MeMPU4ecKUx Gueyp, coOCmagieHHbIX U3 NpsamMoy20i1bHbIX
napannenenuneoos,

6) yenybumos u pazeums npedcmasieHus 0 NPOCMPAHCINEEHHBIX 2eOMEeMPULECKUX Pueypax;

7) npumeHsAmMb NOHAMUE PA3BEPMKU OISl BLINOJIHEHUS, NPAKMUYLECKUX PACUEMO8.

I'eomeTpnueckue purypsi

BbInmycKkHUK Hay4uTCS:



1) monB30BaTHCS S3BIKOM T€OMETPHUHU JJIsl ONMHMCAHUS MPEAMETOB OKPYXKAIOIIEr0 MHpa U MX B3aUMHOTO
PacmooKeHus;

2) pacro3HaBaTh U M300pa)kaTh Ha YEPTEKaxX U PUCYHKAX Tr€OMETpHUYECKUE (PUTYPHI U UX KOHPHUTypaIuH;

3) HaxOUTh 3HAYECHUS AJIUH JUHEWHBIX 3JIEMEHTOB (PUTYp U MX OTHOLIEHMS, TPaJlyCHYIO Mepy yrioB ot 0
1o 180°, mpuMeHsisi onpeaesieHusi, CBOMCTBA M MPHU3HAKK (PUTYp U UX DIIEMEHTOB, OTHOIICHUS (UTYp
(paBeHCTBO, T0100ME, CHMMETPUH, TOBOPOT, NapajlIeNbHbIH NEPEeHoC);

4) omnepupoBaTh C HAYAIBHBIMU MOHATUSAMU TPUTOHOMETPUHU U BBITIOIHATH JIEMEHTApHBIE OTepaluy Haj
(GYHKIUSAMH YTIIOB;

5) pemaTh 3aJa4M Ha JJOKA3aTEIbCTBO, OMHMPASCh HA W3yYCHHBIE CBOMCTBA (PUTYp M OTHOIICHUH MEXKTY
HUMM U IPUMEHSS] U3YUYEHHbIE METO/IbI 0KA3aTEIbCTB;

6) pemiaTh HECJOXHBIE 3a/Ja4d HA IIOCTPOCHHE, TNPUMEHSS OCHOBHBIC AJITOPUTMBI IOCTPOCHUS C
IIOMOILBIO IIUPKYJIS U IMHEHKH;

7) pemars NpOCTENIINE INIAHUMETPUYECKHE 3a/1a4U B IIPOCTPAHCTBE.

Bbll’lyCKHuK noiyyum 603MOINCHOCMb.!

8) oenademv Memoodamu peweHus 3a0a4 Ha 8bIYUCTICHUsL U OOKA3AMENbCEA. MenoooM OMm NPOMUEHO20,
Memooom nodoodUs, Memooom nepedbopa 8apUAHMO8 U MemoOOM 2eOMeMPULECKUX MeCl MOoYeK,

9) npuobpecmu onvlm npuUMeHeHUs. aneeOPAUYecK020 U MPUCOHOMEMPUHECKO20 annapama u uoetl
0BUDICEHUSL NPU PEULeHUU 2e0OMeMPULECKUX 3a0at,

10) osnademv mpaouyuoHHOU CXeMOU peueHus: 3a0a4 Ha NOCMpPoeHue ¢ NOMOWbIO YUPKYIS U JTUHEUKU.
aHanu3, NOcmpoeHue, OOKA3amenabCmeo U UCCIe008anue;

11) nayuumovcs pewams 3a0a4u HA NOCMPOECHUE MEMOOOM 2eOMEMPULECKO20 MeCma Mo4eK U Memooom
noooobusi,

12) npuobpecmu onvim uccied08aHusi CEOUCME NAAHUMEMPULECKUX Queyp ¢ NOMOWbIO KOMIbIOMEPHBIX
npocpamm;

13) npuobpecmu onvim GvlNOAHEHUs NPOeKmMo8 no memam.: «leomempuueckue npeobpazosanus Ha
niockocmuy, «I[locmpoenue ompeskoe no ghopmyner.

I/I3MepeHne TreOMETPUYCCKHUX BCJIUYNH
BpinmycKkHUK Hay4duTCS:

1) ucronp30BaTh CBOMCTBA M3MEPEHUsI JUIMH, IUIOIIAJACH W YIJIOB MPU PEIICHUH 3aj7ad Ha HaXOXKICHUE
JUTUHBI OTPEe3Ka, JJIMHBI OKPYKHOCTH, JUTMHBI 1YTH OKPYKHOCTH, TPayCHOU MEPbI

2) yrua;

3) BbBIUYUCIIATH OJIMHBI JIMHEWHBIX DJIEMEHTOB (1)I/Il"yp " UX YTJIbI, UCTIOJIB3YA q)OpMy.]'IBI JJIMHBI OKPY’KHOCTU
Y JITTUHBI YT OKPYXKHOCTH, (POPMYIIBI IIomaaen Guryp;

4) BBIYUCIATH IUIOIMIAAH TPEYrOJIBHHUKOB, MPSIMOYTOJBHHKOB, MapauieJorpaMMOB, Tpamenui, Kpyros u
CEKTOPOB;

5) BBIYKCIATH JJTUHY OKPY)KHOCTH, JUTHHY AYTH OKPY)KHOCTH;

6) pemaTh 3aJa4M Ha J0OKA3aTEIbCTBO C UCIOIb30BAaHHEM (OPMYJ JUIMHBI OKPY)KHOCTH W JIJTMHBI JYTH
OKPYKHOCTH, (hopMy miomaaen puryp;

7) pemiaTh MPAaKTUYCCKUE 3a/]a4r, CBA3AaHHBIC C HAXOXICHUCM I'COMETPUUCCKHUX BCINYNH (I/ICHOJ’IBSY?[ npu
HeO6XOI[I/IMOCTI/I CIIPAaBOYHHUKHU U TCXHUYCCKHUC CpeI[CTBa).

Buinycknux nooyuum 603mMoxicHOCmb:

8) ewviuucasimo naowaou gueyp, cocmasneHuvlx u3 08X Uiy HOonee NPSIMOY20IbHUKO8, NAPAIEI0SPAMMOS,
Mpey2onabHUKO08, Kpy2a U CeKmopa,

9) biuucasmo  nAOWAOU  MHO20Y2ONbHUKOS, — UCHONb3YSL — OMHOWEHUS. — PABHOBEIUKOCMU U
PABHOCOCMABIIEHHOCTU,

10) npuobpecmu onvim npumeneHnus aneebPAUYECKO20 U MPULOHOMEMPUUECKO20 annapama u uoell
OBUIICEHUS NPU PeUeHUU 3A0aY HA 8bIYUCTIEHUEe NI0WA0eli MHO20Y20IbHUKOS.

Koopaunartsi
BelnmyckHHUK HayduTes:
1) BBIYMCIATH AJMHY OTPE3Ka M0 KOOPJMHATAM €r0 KOHIIOB; BEIYUCIISATH KOOPIMHATHI CEPEIMHBI OTPE3Ka;
2) UCIOJIb30BaTh KOOPAMHATHBIA METOI JIJISl M3yYEHHUS CBOUCTB MPAMBIX M OKPYKHOCTEH.



Buvinycknux nonyuum 603modcnocms:

3) osnademv KOOPOUHAMHBIM MEMOOOM peuleHust 3a0a4 Ha 8bIYUCTEHUE U OOKA3AMENTbCBO;

4) npuobpecmu onvim UCNONL308AHUSL KOMABIOMEPHBIX NPOCPAMM Ol AHAAU3A  YACMHBIX CLYYAes
83AUMHO20 PACNOJIOHCEHUS OKPYHCHOCE U NPAMDBIX,

5) npuobpecmu onvim evinonnenuss npoekmos Ha memy «llpumenenue KoOOpOUHAMHO20 Memooda npu
peueHuU 3a0ay Ha 8bIYUCTIeHUe U OOKA3AMETbCNBON.

BexTopsl

BrInmycKkHHUK Hay4duTCS:
1) omepupoBaTh ¢ BEKTOpaMHU: HAXOAUTb CYMMY MU Pa3HOCTh JABYX BEKTOPOB, 3aJaHHBIX I'€OMETPUYECKH,
HaXOJUTbh BEKTOP, PABHBIN MPOU3BEAECHUIO 3aIaHHOTO BEKTOPA Ha YUCJIO;
2) HaxoIuTh JJIsi BEKTOPOB, 3aJIaHHBIX KOOPAMHATAMM: JJIMHY BEKTOpPA, KOOPAWHATHI CYMMBI U Pa3HOCTH
JIBYX U 0o0jiee BEKTOPOB, KOOPJAWHATHI MPOM3BEICHHSI BEKTOpa HA YHUCJIO, IPUMEHSS TPH HEOOXOAMMOCTH
COYETATEIIbHBIN, IEPEMECTUTEIBHBIN U PACIIPEACTUTEIbHbBINA 3aKOHBL;
3) BBIYUCIATH CKAISAPHOE MPOU3BEICHUE BEKTOPOB, HAXOJIUTh YroJI MEXKAY BEKTOPaMH, YCTAaHABJIMBATH
MEPIECHANKYISIPHOCTh IPSMBIX.

Buvinycknux nonyuum 603modcHocms.:
4) oenademov 6eKMOPHLIM MEMOOOM O peUleHUsl 3a0ay Ha BbIYUCTIEHUE U OOKA3AMENbCMBO,
5) npuobpecmu onvim 6bINOIHEHUs. NPOEKMO8 Ha memy «lIlpumenenue 6ekmoprno2o memooa npu peueHuu
30044 Ha 8bIYUCTEeHUEe U OOKAZAMETLCBO ).
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