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1. IOACHUTEJIbBHASA 3AIIMCKA

Jannass paOouasi mporpaMma IO TE€OMETPUH OpPUEHTHPOBAHA HA YUUTENEeW MaTeMaTUKH,
paboraromux B 7-9 kinaccax no YMK JI.C. Atanacsina u ip. ¥ COCTaBJIeHa Ha OCHOBE:
-HOPMATHBHBIX IOKYMEHTOB:

1. 3akon 06 o6pazoBanuu B Poccuiickoit @enepanyu : enepanbHblii 3aKoH 0T 29 nexadps 2012
r. Ne 273-03.

2.®enepa’dbHOr0 TOCYIAapCTBEHHOIO 00pa30BaTENBbHOTO CTAaHJAApTa OCHOBHOTO — OOIIEro
0o0pa3oBaHMs, YTBEPXKIACHHOTO NpHKa3oM MuHHCTEpCTBa 00pa3oBaHus W Hayku PD ot 17
nexabpst 2010 roga Ne 1897.

- HH(OPMAIHOHHO-METOIMYECKUX MATEPHAJIOB:

3.IlpumepHbIie mporpamMmbl o0 y4eOHBIM mpeameTaMm. MatemaTuka 5-9 kimaccel - 3-¢ M3JIaHue,
nepepadboranHoe — M. IIpoceemenue. 2011 — 64¢ (CtanaapThl BTOPOTO TMTOKOJICHHS)

4. TIlporpammbl k ydeOHmkam« ['eomerpus, 7», « L'eomerpus, 8», « ['eomerpus, 9» mns
obuieoOpaszoBarenbHbix mkon aBropa JI.C. Atanacan u np., CoOopHux pabouux npocpamm.
l'eomempus 7 —9 knaccel. MockBa « IIpoceemenue», 2014r. (coct. T.A. Bypmucrposa)
5.«lIpumepHas ocHoBHas 0Opa3oBaTeIbHas MPOrpaMma OCHOBHOTO OOIIIET0 00pa30BaHUs
(omoOpeHa pemeHueM (eepaTbHOr0 y4eOHO-METOIUIECKOT0 00 BEIMHEHHS 110 O0IIeMY
o0pa3oBaHuI0, MPOTOKOJ 3acenanus ot 8§ ampens 2015 r. Ne 1/15).

Hean n 3aga4uu 00y4eHus.
OO0yueHne MaTeMaTHKe B OCHOBHOM IIKOJIE HAIIPABJICHO HA JOCTHXKEHHE CICAYIOIINX LEIeH:

1. B HanpaBiieHUY JTUYHOCTHOTO Pa3BUTHS:

* pa3BUTHUE JOTUYECKOTO U KPUTUUECKOTO MBIIUICHHUS, KYJIbTYpPbI €U, CHIOCOOHOCTH K
YMCTBEH-

HOMY SKCIIEPUMEHTY;

* (hopmupoBaHUE Y yUaIIUXCS HHTEIUIEKTYalbHOW YE€CTHOCTH U OOBEKTUBHOCTH, CIIOCOOHOCTH
K [IPEOJIOJICHUIO MBICTUTENBHBIX CTEPEOTHUIIOB, BHITEKAIOIINX U3 OOBIIEHHOTO OIBITA;

* BOCITUTaHUE KaueCTB JIMYHOCTH, 00ECIIEUUBAIOIINX COIUANTBHYIO0 MOOMIBHOCTh, CIOCOOHOCTD
MIPUHUMATH CAMOCTOSITEIIbHBIC PEIICHHS;

* popMupoOBaHUE KAYECTB MBIIIJICHHS], HEOOXOIUMBIX JJIsl aAaNTallud B COBPEMEHHOM
MH(}OPMaLlMOHHOM OOIIECTBE;

*pa3BUTHE UHTEpECa K MAaTEMaTHUYECKOMY TBOPUECTBY U MAaTEMaTHUYECKUX CIIOCOOHOCTEH.

2. B MeTanpeaMeTHOM HanpaBJIeHUM:

* (opmupoBaHue MpeACcTaBIEHUN 0 MaTEMAaTHKE KaK YacTy 00IIeueTI0BeUeCKON KyIbTypHI, O
3HAUMMOCTH MaTEMaTHKHU B Pa3BUTHH LIMBUJIN3ALMU U COBPEMEHHOIO OOIIECTBA;

* pa3BUTHE NPEJICTABICHUN O MaTEMaTUKE KaK (popMe ONUCAHUS U METO/I€ TO3HAHUS
JIENCTBUTENBHOCTH, CO3/IaHNE YCTIOBHH JIJIsl MPpUOOPETeHUS TEPBOHAYAIBHOTO OIbITa
MaTeMaTUYeCKOTr0 MOJICITMPOBAHMUS;

* opmupoBaHUE OOIIKX CIOCOOOB HHTEIUIEKTYAIbHON AESITEIFHOCTH, XapaKTEPHBIX IS
MaTE€MaTHUKH U SBJSIOMNUXCS OCHOBOM IMO3HABATEIHFHOW KYJIbTYPBI, 3HAUUMOM IS Pa3THIHBIX
cdep 4enoBeYecKOi 1 TeIbHOCTH.

3. B npeaMeTHOM HanpaBJICHUH:

* OBJIQJICHUE MAaTEeMAaTUYECKUMHU 3HAHUSMHU U YMEHUSMHU, HEOOXOUMBIMHU TSl IIPOIOJKEHUS
0o0ydeHHs B CTaplIeil IKOJe WIIN UHBIX 00111e00pa30BaTeNbHbIX YUPEKACHUIX, U3YUECHUS
CMEHHBIX JIUCLIUIUIMH, TPUMEHEHUS B IOBCETHEBHOMN KU3HU;

* co3aHue pyHAaMeHTa Ui MaTeMaTHUeCKOTro pa3BUTHUS, POPMUPOBAHUS MEXAHU3MOB
MBIIUICHHUS, XapaKTEPHBIX AJI1 MATEMATUUYECKOU JEATEIbHOCTH.

Ha npoTspkeHnn n3ydeHnus MaTepuaa npeanoiaraeTcs 3aKkperieHue 1 0TpaboTka OCHOBHBIX
YMEHUH U HAaBBIKOB, UX COBEPILIEHCTBOBAHKE, a TAK)KE CUCTEMAaTH3allUsl OJYyYEHHBIX paHee
3HAHUU.

3aa4u:



* BBEJICHHE TEPMUHOJIOTHH U OTPAOOTKA YMEHHUS €€ TPAMOTHOTO HCIIOIh30BaHMUS;

* Pa3BUTHE HABBIKOB M300paKCHUS TUTAHUMETPHICCKUX (PUTYDP U MPOCTEHIIINX T€OMETPUUECKHIX
KOH(HUTypaIHii;

* COBEpIICHCTBOBAHNE HABBIKOB MPUMEHEHHSI CBOMCTB I€OMETPUUECKHX (PUTYp KaK OTIOPHI IpH
pEIICHUH 3a]1a4;

* opMHUpOBaHUE YMEHUS JOKA3bIBATh PABEHCTBO JAHHBIX TPEYTOJIBHUKOB;

* 0Tpa0OTKa HABBIKOB PEIICHUS MPOCTCHUIIINX 3a/1a4 HAa TOCTPOCHUE C TIOMOIIBIO IUPKYIIS U
JIMHEHNKU,

* hopmupoBaHUE YMEHUS JT0KA3bIBATH MAPATUICTLHOCTD MPSMBIX C HCIIOJIb30BAHUEM
COOTBETCTBYIOIIMX IMPU3HAKOB, HAXOIUTh PABHBIC YTJIBI IIPH MAPAUICIbHBIX MPSIMBIX, YTO
HAaXOJIUT HIMPOKOE MIPUMEHEHNE B JAITbHEHIIIEM KypCce T€OMETPHUU;

* paclIMpeHre 3HaHUH YYaIIUXCsl O TPEYTrOIbHUKAX.

OBiajcHHE YYalIMMHUCA CHCTEMON T'€OMETPHYECKHMX 3HAHHH W yMEHHH HeoOXOAMMO B
HOBC@[{HGBHOﬁ KU3HU, 014 I/I3y‘-IeHI/I$[ CMCXKHBIX JUCHUIIIINH U HpOI[OJ'DKeHI/IH O6pa30BaHI/I$I.

[IpakTHyeckass 3HAYUMOCTh IIKOJILHOTO Kypca TEOMETPHH OOYCIIOBJIEHA TEM, 4YTO €ro
06'I)eKTOM ABIIAIOTCA HpOCTpaHCTBeHHI)IC q)OpMI)I nu KOJIMYCCTBCHHBIC OTHOLICHUA
JEHCTBUTEILHOrO MUpa. I 'eoMeTpruyeckas MoAroToBKa HEOOXOJMMa I IOHUMAHHMSI TPHHIIUIIOB
YCTpOﬁCTBa N HUCITIOJIB30BAHUA COBpeMCHHOﬁ TCXHHUKU, BOCHpI/IﬂTI/IFI Hay‘-IHI)IX U TCXHUYCCKUX
NOHATHH W uaed. MaremaTtuka SBISETCS SI3BIKOM Haykh M TexHUKA. C ee MOMOIIbIO
MOI[GJ'II/IPYIOTCH nu I/I3y‘-IaIOTC$I ABJICHUA 1N HpOHCCCI)I, HpOI/ICXOZ[ﬂIIIeI‘O B HpHpOI{e.

I'eomeTpust SIBIAETCS OAHMM U3 OIMOPHBIX IPEAMETOB OCHOBHOM IIKOJBI: OHA 00ECICUUBACT

W3y4EeHUE JPYTUX JUCLMIUIMH. B mepByro odepelb 3TO OTHOCHUTCA K IIPEAMETAM €CTECTBEHHO -
HAYYHOTO IIMKJA, B YAaCTHOCTH K (pusmke. Pa3BUTHE JOTMYECKOrO MBIILICHUS YUYAIUXCS MPH
OOy4eHHH TE€OMETPHH CHOCOOCTBYET YCBOCHHUIO MMPEIMETOB T'yMaHHTApHOTO  ITUKJIA.
[IpakTHyeckre YMEHHS W HABBIKH T€OMETPHUYECKOTO XapakTepa HEOOXOIMMBI JJIsl TPYIOBOM
JESTSIIBHOCTH U PO(ECCUOHATLHON MOATOTOBKH IITKOJIBHUKOB.
PazButue ydammxcsi TNpaBWIBHBIX MPEICTABICHHA O CYNHOCTH W TPOUCXOXKICHUU
TCOMETPHUECKUX aOCTpaKIiii, COOTHOIICHUN PEAThbHOTO M HMJICAIbHOTO, XapaKTepe OTPaKCHHUM
MaTeMaTHYECKOW HAYKOH SIBIICHHH W MPOIECCOB PEAIbHOTO MUPA, MECTE TEOMETPUH B CHCTEME
HaYK nu pOJ'II/I MATECMATHUYCCKOT' O MOI[eJ'IHpOBaHI/Iﬂ B HayLIHOM IIO3BHAHUU MU B HpaKTI/IKe
CHOCOOCTBYET ()OPMHPOBAHUIO HAYYHOTO MHPOBO33PEHHS YYaIIMXCs, a Takke (GOpMUPOBAHUIO
Ka4yeCTB MBIIIJIICHUA, HCO6XO)II/IMI)IX JIs1 aganTalmu B COBpeMCHHOM I/IH(l)OpMaIII/IOHHOM
oO1IecTBe.

TpeOysi OT ydammxcs YMCTBEHHBIX M BOJIEBBIX YCWIHM, KOHIICHTPAIlMM BHUMAaHUS,

AKTUBHOCTH Pa3BUTOTO BOOOPaKECHWUS, TE€OMETPHUs Pa3BUBACT HPABCTBEHHBIC YEPThI JTUUHOCTH
(HACTOWYMBOCTh,  IIEJIEYCTPEMJIEHHOCTb, TBOPYECKYIO aKTUBHOCTh, CaMOCTOSITE€IHHOCTD,
OTBETCTBEHHOCTb, TPYAOJIOOWE, IUCHUIUIMHY W KPUTHYHOCTh MBIIUICHUS) W YMCHHE
apFYMeHTI/IpOBaHHO OTCTAanBATh CBOU B3TJISAAbBI N Y6C)KI[6HI/I$I, a TaKXKE CHOCO6HOCTB HpI/IHI/IMaTI)
CaMOCTOSITEIILHBIC PEIICHHUS.
I'eomeTpusi CymIECTBEHHO pacCHIMPsET KPYro3op YYalluxcs, 3HAKOMsA WX C HHIAYKIHEH U
JeNyKIMeH, KiaccuuKaiued U CUCTeMaTU3alluel, abCTparupoBaHUEM, aHaJOTHeH. AKTUBHOE
UCIIOIb30BaHUE 3a/ay HA BCEX dTamax y4eOHOro Mmpolecca pa3BuBaeT TBOPUECKUE CIIOCOOHOCTH
IKOJbHUKOB.

[Ipu oOyuenun reomeTpun (HOpPMHUPYETCS YMEHHUS W HaBBIKM YMCTBEHHOIO TpyAa —
IUTAHUPOBAHKUE CBOCH pabOThI, MOUCK PAIMOHAIBHBIX TYTEH €€ BBIMNOJHCHHS, KPUTHUECKAs
OIICHKAa pe3yJbTaToB. B mporecce 00ydeHUs TEOMETPUU IIKOJbHHUKH JIOJDKHBI HAYIUTHCS
u3jaraTh CBOM MBICIH SICHO W HCYEPIBIBAIONIC, JIAKOHMYHO M EMKO, MPHOOPECTH HaBBIKU
'-IéTKOl"O, aKKypaTHOFO nu FpaMOTHOFO BBITTOJTHCHUA MAaTCMATHYCCKUX SaHHCCﬁ.

2.0BIIAS XAPAKTEPUCTUKA KYPCA TEOMETPHUMU B 7-9 KIIACCAX



B Kkypce reomeTrpuu YCIOBHO MOHO BBIICIUTH CIEAYIOLIME COACPKAHUE JIMHUM: «
Harmsimaast  reometpusi», «['eomerpuueckue  Quryps», «3MepeHne TeoMeTpUUYECKHUX
BenunH», «KoopauHareny, «BekTopb», «Jloruka nu MHOXkecTBay, «I'€oMeTpus B UCTOPUUECKOM
Pa3BUTHM.

Marepuan, otHocsamuica k JuHuM «Harmsgnas reomerpusi» (3JIEMEHTBI  HArJsiIHOMN
CTEPEOMETPHHU) CIOCOOCTBYET PAa3BUTHUIO TMPOCTPAHCTBEHHBIX TMPEICTABICHUM Y4YaIlIUXCS B
paMKax U3y4eHHUs IUIaHUMETPHUH.

Conepxxanne paznenoB «l'eomerpudeckue Qurypsl» u «3MEeHEHHE TEOMETPUUYCCKUX
BEJIMYMH» HAIIEJICHO HAa IMOJYYCHHE KOHKPETHBIX 3HAHMW O TeOMeTpUYecKoi Qurype Kak
BOKHEHIIIEH MaTeMaTHYeCKOW MOJeNU Il OMUCAaHUs OKpyKaromiero mupa. CucreMaTu4eckoe
U3YYCHHUE CBOWCTB TEOMETPUUYECKUX (PUTYp TMO3BOJIUT Pa3BUTH JIOTUYECKOE MBIIUICHHE U
MOKa3aTh NMPUMEHEHHUE ITUX CBOMCTB MPH PEHICHUU 3a/1a4 BBIYMCICHHOTO U KOHCTPYKTHBHOTO
XapakTepa, a TAKKE MPAKTUYECKUX.

Marepuan, oTHOCSIIUKCS K coaepkaTeiabHbIM JHHUAM «KoopauHatel» U «BekTopsl», B
3HAMCHATEIBHOW CTENICHH HecET B cebe  MEKIPEJAMETHBIC 3HaHHs, KOTOpPHIE HAXOJAT
MPUMEHEHNE KaK B Pa3JIMYHbIX MAaTEMATUYECKUX TUCIMUIUIMHAX, TAK U B CMEKHBIX IIpeAMETax.

Oco0eHHOCThIO TTUHUH «JIOTHKa W MHOXKECTBA» SIBIISETCS TO, YTO MPEICTABICHHBIN 37€Ch
Marepuanl NPEeUMMYIIECTBEHHO HM3y4aeTcs IpPH PACCMOTPEHUHU pa3JIMUHBIX BOMIPOCOB Kypca.
CoOTBeTCTBYIOIIMM ~ MaTepual  HalleJeH Ha MaTeMaTHM4YeCcKoe  pPa3BUTHE  YYaIIUXCH,
dbopMupOBaHUE Y HUX YMEHHS TOYHO, CKATO U SICHO M3JIaraTb MBICIU B YCTHOW UM MHCbMEHHOMN
peun.

Jluaus «l'eoMeTpuss B HMCTOPHUYECKOM pa3BUTHW» TNpeIHa3HaYeHa Uil (HOpMUPOBAHUS
MPEACTABICHUN O TEOMETPUM KaK YacTH YeJIOBEYECKOW KYNIbTYPHI, Il OOIIEro pa3BUTHS
HIKOJILHUKOB, JJIsl CO3/1aHUS KYJIbTYPHO-UCTOPHUECKOHN cpeibl 00ydeHusI.

3.MECTO NPEIMETA «I'EOMETPUS»
B YYEBHOM IIVIAHE
B cooTBeTcTBUU ¢ yueOHBIM IIAHOM HA W3YYEHHE T€OMETPUU B OCHOBHOM IIKOJIE OTBOAMUTCS 2
y4eOHBIX Yaca B HEJENI0 B TEUEHHE KaXJ0oro rojga oOydeHus ¢ 7 mo 9 kiaccel, Bcero 210
YpOKOB Ha 0a30BOM YpOBHE M 3 yaca B HEJIEJI0 Ha YIIIyOJICHHOM ypoBHE, Bcero 305 ypoKkoB..

4.JIn4HOCTHBIE, MeTANIPeAMETHBIE U TIPeIMeTHbIE Pe3yJabTATHI 0CBOECHHS
yuedHoro npeamera «I'eomeTpusi»
[Tporpamma obecrieunBaeT AOCTIKEHHUE CIEAYIONIMX PE3YIbTaTOB OCBOCHUS 00pa30BaTEIbHOM
MPOrpaMMbl OCHOBHOT'O O0IIIETO 00pa30BaHUS:
JUYHOCMHbLE:

1) ¢opMupoBaHHe OTBETCTBEHHOTO OTHOIICHHS K YYCHHIO, TOTOBHOCTH U
CIOCOOHOCTH OO0Yy4YalIMXCd K CaMOPAa3BUTHUIO U CaMOOOPa30BaHHUIO HAa OCHOBE
MOTHBAIIMK K O0YYEHHIO U TIO3HAHMIO, BEIOOPY JalbHENIero oopazoBaHusi Ha 6ase
OpUEHTUPOBKM B Mupe Tmpodeccuii U NPOoPEeCcCHOHANIBHBIX MPEANOYTEHUH,
OCO3HAaHHOMY TIOCTPOCHHIO WHIAMBUAYaJIbHON 00pa3oBaTeNbHON TpPaeKTOpUH C
Y4ETOM YCTOMYMBBIX MO3HABATEIbHBIX HHTEPECOB;

2) dopMupoBaHHE IIEIOCTHOTO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH M OOIIECTBEHHON MPAKTUKHI

3) dopMupoBaHHEe KOMMYHUKATUBHONW KOMIIETEHTHOCTH B OOIIEHUH U COTPYTHUYECTBE CO
CBEPCTHUKAMH, CTAPIIUMH W MIIQAIIMMHA OO0pa30BaTEIHHOM, OOIIECTBEHHO IOJIE3HOM,
yueOHO-UCCIIeI0BATENLCKON, TBOPUECKON U IPYTUX BUJAX NEATEIBHOCTH,

4) yMeHHE SCHO, TOYHO, TPAMOTHO M3J1araTb CBOW MBICIH B YCTHOW M MUCHMEHHOW pEuH,
MOHMMATh CMBICI TIOCTaBICHHOW 3a/layd, BBICTPAUBATH ApPTyMEHTAIUIO, MPHUBOJIUTH
NPpUMEPEI U KOHTPIIPUMEPHI;



5) KpUTHYHOCTH MBIIUICHUS, YMEHUE paclo3HaBaTh JIOTMYECKH HEKOPPEKTHBIC
BBICKA3bIBAHUS, OTJIMYATh TUIIOTE3Y OT (PaKT;

6) KpeaTHBHOCTb MBIIUICHUSA, WHUIMATUBY, HAXOJYUBOCTb, AKTUBHOCTH IPH PEUICHUU
FeOMETPUUYECKUX 3a7ay;

7) yMeHHEe KOHTPOJIMpOBaTh TMPOLECC M pe3yabTaT Y4eOHOH MaTeMaTHYecKou
JeSITEIbHOCTH;

8) crmocoOHOCTh K AMOIMOHAIBHOMY BOCHPHUSATHIO MaTeMaTH4YeCKHX OOBEKTOB, 3aad,
pEUIECHUM, pacCyKICHHUI;

Memanpeomemuule:

1) ymeHue caMOCTOSTENbHO IUIAHUPOBATH AalbTEPHATUBHBIC MYTHU JOCTHXKEHUS IIely,
OCO3HAaHHO BBIOMpaTh Hambosiee dJPPEKTUBHBIE CIMOCOOBI pEHmICHUS Y4eOHBIX U
MO03HABATEJIbHBIX 33]1a4;

2) yMeHHe OCYIIECTBIATh KOHTPOJb MO Pe3yiabTaTy W MO CIOCOOy NEHCTBUSA HA YpOBHE
MIPOU3BOJILHOTO BHUMAHUS U BHOCUTh HEOOXOIMMbIE KOPPEKTUBBI;

3) ymeHue aJeKBaTHO OIIEHMBAaTh NPABWJIBHOCTb WJIM OLIMOOYHOCTH BBIINOJIHEHUS Y4EOHOUH
3a1aun, e€ 0ObEKTUBHYIO TPYIHOCTh U COOCTBEHHBIE BOBMOXKHOCTH €€ PelleHUs;

4) O0CO3HAHHOE BIAJICHUC JIOTHYECKUMHU JICHCTBUSMHU OIPEACICHUS IOHATHI, 0000meHMS,
YCTaHOBJICHHS aHAJIOTUH, KIacCU(PHUKAIMU HAa OCHOBE CaMOCTOSTEIHHOIO BHIOOpPA OCHOBAHUI U
KPUTEPUEB, YCTAHOBIIEHUS POJIOBUIOBBIX CBA3EH;

5) yMeHHue yCTaHaBIUBaTh MPUYNHHO-CIECICTBEHHBIC CBSI3U, CTPOUTH JIOTUYECKOE PacCyKIIECHHUE,
YMO3aK/II04eHre (MHIYKTUBHOE, IEYKTUBHOE U 110 aHAJIOTUH) U BBIBOJIBI;

6) yMeHue CO3/1aBaTh, MPHUMEHATh U NPEOOPA3OBHIBATH 3HAKOBO-CHMBOJIHYECKHE CPEICTBA,
MOJIETHN U CXEMBI JJIs PELLIEHUs] yUeOHbIX U IO3HABATENbHbIX 33/1a4;

7) yMEHUE OpTaHU30BBIBATH YU€OHOE COTPYAHUYECTBO U COBMECTHYIO JESATEIBHOCTh C YUUTEIIEM
U CBEPCTHUKAMU: OIPEAENATh LENd, paclpenesarh (YHKIUU U POIM YYACTHUKOB, 0OIIMe
crocoObl paboThl; yMeHHEe paboTaTh B TpyIIE: HAXOOUTh OOIIee pelIeHHe U pa3peliarhb
KOH(JIMKTHI HAa OCHOBE COTJIACOBAHWS TMO3UIMHA M Y4€Ta HHTEPECOB; CIYIIATh MapTHEPA;
(bopMynHpoBaTh, APryMEHTUPOBATh U OTCTAaUBATh CBOE MHEHHUE;

8) dbopmupoBaHue U pa3BUTHE YUeOHOW M OOIIENOJIB30BATEIHCKON KOMIIETEHTHOCTH B 00JIACTH
UCIOJIb30BaHUS MH()OPMAIIMOHHO-KOMMYHHUKAIMOHHBIX TexHoJorui (MKT-komnerenT-HOCTH);
9) popMupoBaHue MEPBOHAYATBHBIX MPEACTABICHUN 00 HIEsIX U O METOJIaX MAaTEMATHKH Kak 00
YHHUBEPCAJIBLHOM SI3bIKE HAYKH U TEXHUKH, O CPEJICTBE MOJICTIMPOBAHUS SIBIEHUI U IPOILIECCOB;
10) yMeHue BUIETh MaTeMaTUYECKYyIO 3a7adyy B KOHTEKCTE MPOOJIEMHON CUTyalluu B APYTUX
JTUCLUIUIMHAX, B OKpYKaloIlel KU3HHU;

11) ymeHue HaxoOuTh B Pa3iMYHbIX UCTOYHHMKAX MH(POPMAIUIO, HEOOXOAUMYIO JJI PELICHUS
MaTeMaTHYeCKuX MNpoOieM, U MpeICcTaBlsATh €€ B MOHATHOM (opMme; MpUHUMATh pEIIEHUE B
YCIIOBUSIX HEMOJHOM U N30bITOYHON, TOYHON U BEPOSITHOCTHOM MH(OpMaLIny;

12) ymenue moHMMaTh M MCIOIb30BaThb MaTEMaTHYECKUE CPEACTBA HATNISIHOCTH (PUCYHKH,
YEepTEeXKH, CXEMBI U JIp.) Ul WIUTIOCTPALMH, HUHTEPIIpETally, apryMEHTalllu;

13)ymeHue BBIABUraTh TMIOTE3bl IMPU PEIIEHUH YyYEOHBIX 33/a4 U MOHUMATh HEOOXOIUMOCTh
UXITPOBEPKH,

14) ymeHHMe TNPUMEHATh HWHAYKTHBHBIE U JEIYKTUBHBIE CIOCOOBI pAacCyXJeHUH, BUIETh
pa3IMyHble CTPATEeruy pelIeHUs 3a/1ay;

15) moHMMaHuE CYIIHOCTHM QJITOPUTMUYECKHUX TMPEANUCAaHUA W yMEHue JeHCTBOBaTh B
COOTBETCTBUHU C MPEIJIOKEHHBIM aJTOPUTMOM;

16) ymeHHe caMOCTOSITEIbHO CTaBUTh L€, BBIOMpPATh M CO3/1aBaTh aJTOPUTMBI JUISl PELICHUs
yueOHBIX MaTeMaTUYeCKUX Mpooiem;

17) yMmeHue IIaHUPOBaTh U OCYLIECTBIATH JESATEIHHOCTh, HANPABJICHHYIO Ha peIIeHUe 3ajad
HCCJIEIOBATEIBLCKOTO XapaKkTepa;

npeomemmbole:



l)oBnasenue 0a30BBIM MOHATUHHBIM ammaparoM II0 OCHOBHBIM pasfiellaM COAEp KaHUus;
IpeJICTaBIeHHEe 00 OCHOBHBIX M3y4aeMbIX MOHATHUSIX (UHUCIIO0, TeoMeTpuueckas (urypa, BEKTOp,
KOOpJMHAThl) KaK Ba)KHEHIINX MAaTEMaTUYECKUX MOJEIAX, O3BOJISIOIIMX OIUCHIBATh U U3Yy4aTh
peabHbIe MPOLECCHI U SBJICHHUS;

2) ymeHHe paboTaTh ¢ T€OMETPHUYECKHM TEKCTOM (aHAIM3UPOBATH, MU3BIEKATH HEOOXOJUMYIO
uH(pOpPMaILIMIO), TOYHO U IPaMOTHO BBIPaKaTh CBOM MBICIM B YCTHOM M MUCHbMEHHOW peuu ¢
IIPUMEHEHUEM MAaTEMaTH4YE€CKON TEPMUHOJIOTUU U CUMBOJIMKH, UCIIOJIb30BaTh Pa3INyYHbIE S3bIKU
MaTeMaTUKH, NPOBOAUTH KiaccU(UKAIMK, JIOTUYECKHe OOOCHOBaHMS, JOKa3aTelbCTBa
MaTEMaTUUYECKUX YTBEPKICHUI;

3)oBiiaieHNe HaBBIKAMU YCTHBIX, TUCbMEHHBIX, UHCTPYMEHTAIbHBIX BHIYHCICHUII;

4) oBnasieHUE T€OMETPUUECKUM SI3bIKOM, YMEHHUE HCIIOJb30BaTh €ro JUIsl ONMUCAaHUs MPEAMETOB
OKpYKAloIller0o MHUpa, pa3BUTHE MPOCTPAHCTBEHHBIX MPEJACTABICHUNH U H300pa3UTEIbHBIX
YMEHUH, IPHOOpPETEHNE HABBIKOB T€OMETPUIECKHUX MTOCTPOCHUH;

5) ycBoeHHE CUCTEeMAaTUYECKUX 3HAHUM O IJIOCKMX (Urypax U HUX CBOMCTBAX, a TaKXKe Ha
HarjsiJHOM YPOBHE — O TMPOCTEHIINX IPOCTPAHCTBEHHBIX TElaX, YMEHHUE IPUMEHATh
CHUCTEMAaTUYECKHE 3HAHUS O HUX ISl PELICHUs T€OMETPUUECKUX U NTPAKTUYECKUX 3a/1a4;

6) yMeHHe W3MEpATh JUIMHBI OTPE3KOB, BEIWYHMHBI YTJIOB, HCIONB30BaTh (HOPMYIBI IS
HAXO0XJICHUS IEPUMETPOB, IUIOIIaiel U 00bEMOB TEOMETPUUECKUX PUTYD;

7) yMeHHME INPUMEHATh HW3YYEHHbIE IIOHATHSA, PE3yJbTaThl, METOAbl U1 pELIeHUs 3adad
MPaKTUYECKOr0 XapakTepa M 3a7a4 M3 CMEXKHbIX JAMCHUIUIMH C MCHOJIb30BaHUEM IIpU
HEO0OXOUMOCTH CIPABOYHBIX MATEPHAIIOB, KAJIBKYJISTOPA, KOMIIBIOTEPA.

5. Copep:xanmue Kypca MaTeMaTHKH B 7-9 Kjiaccax

I'eomerpus
I'eomerpuueckue purypsi
@Durypsl B reoMeTpHy U B OKPY:KaloLeM Mupe
I'eomerpuueckast ¢urypa. dopmupoBaHHME MPEACTABICHUA O METapeIMETHOM IOHSATUU
«purypany.
Touka, AMHUA, OTPE3OK, MpsAMas, Jyd, JOMaHas, IUIOCKOCTb, YroJ, OuccekTpuca yria U eé
CBOMCTBA, BUJIbI YIJIOB, MHOTOYT'OJIbHUKH, KPYT.
OceBast cuMMeTpHsi reoMeTpudeckux guryp. LleHTpanbHas cuMMeTpusi TeOMETPUYECKUX UTYP.
MHOroyroJbHUKH
MHOroyroisHuUK, €ro dJIEMEHTHI U €r0 CBOMCTBA. Pacro3HaBaHue HEKOTOPBIX MHOTOYI'OJIbHUKOB.
Buinyknvle u negvinyxkivie MHo2oy2oabHuky. 1IpaBuibHbIE MHOTOYTOJIbHUKH.
TpeyronsHuku. BpicoTa, Menumana, OucceKTpuca, CpelHss JIMHUSA  TPEYrOJbHHUKA.
PaBHOOeIpeHHBIN TPEYroJIbHUK, €ro CBOMCTBA M TNpU3HAKU. PaBHOCTOPOHHMI TPEYroJbHUK.
IIpAMOYTONIbHBINM,  OCTPOYIOJIBHBIN,  TYNOYIOJbHBIM  TPEYrOJbHUKU. BHemHue  yrisl
TpeyroyibHUKa. HepaBeHCTBO TpeyroyibHUKA.
Yerpipéxyronbuuku. IlapamnenorpamM, pomO, TpSIMOYTOJIBHUK, KBajapaT, Tparerus,
paBHOOeApeHHas Tparenus. CBONCTBa U MPU3HAKU MapajijiesiorpaMmma, pom0a, psMOyrojibHUKA,
KBajpara.
OKpYyKHOCTB, KPYT
OKpy’KHOCTb, KpYyT, UX 2JIEMEHTHI U CBOWCTBA; LIEHTPAJIbHBIE U BIIMCAHHBIE yIibl. KacaTtenbHas u
cekywasi K OKPYKHOCTH, UuxX ceoucmea. BnucaHHple M ONUCAaHHBIE OKPYXXHOCTH JUIS
TPEYTOJAbHUKOB, YeMblPEXY20bHUKOE, NPAGUTIbHBIX MHO20Y201bHUKOS.
I'eomerpnueckue Gpurypsl B npocTpaHcTBe (00bEMHBIE TeJIa)
Mnozoepannuk u e2o onemenmul. Hazeanus MHO202DAHHUKOE C PA3HLIM NOJONCEHUEM U
Konuwecmeom 2epareti. I1lepBUUHBIE NPEACTABICHUSA O MUPAMUJE, NapauIeIeIUIeae, MpU3Me,
cdepe, mape, IUIMHIPE, KOHYCE, UX 3JIEMEHTaX U MPOCTEHIINX CBOMCTBAX.
OTHomeHust
PasencrBo puryp



CBoiicTBa paBHBIX TPEYroJIbHUKOB. [Ipr3HaKku paBeHCTBA TPEYTOJIbHUKOB.

IHapanieJbHOCTH NPAMBIX

[TpusHaky U CBOMCTBA MapalieNbHBIX MPAMBIX. Akcuoma napanrenvnocmu Eexnuoa. Teopema
Daneca.

IlepnenauKyasipHble NPSIMbIE

[Ipamoit  yron. Ilepnengukynsap k npsmoil. Hakinonnas, mnpoekuus. CepearnHHBII
NEPIEeHIUKYISAP K oTpe3Ky. Ceoticmea u npusHaxu nepneHOuKyIApHOCMU.

Ilooobue

IIponopyuonanvhvie ompesku, nooodue gueyp. Ilooodonvie mpeyonronuku. Ilpusnaku nooodus.
B3aumHoe pacnoJio:keHue MpsMOr U OKPYKHOCTH, 08YX OKPYIHCHOCHEU.

HN3mepeHus u BbIYMCICHUS

Beanunnbl

[Toustue Benuuunsbl. {nuna. M3mepenue nnuubl. EquHuiel usmepenus JUiMHbl. Bennunnaa yria.
['panycnas mepa yria.

[Tonsitue o Twiomaau TWIOCKOW (urypsl u e€ cBoiicTBax. M3mepenue muiomazneit. Enunuiibt
W3MEPEHHUS TUIOLIA/IN.

[IpencraBienne 060 o0bEMe W ero cBoicTBax. M3mepenue oObéma. EguHuiel n3MepeHus
00BEMOB.

HN3mepeHus u BbIYMCIEHUS

NHcTpyMeHTBI 118 U3MEPEHUH W TMOCTPOCHMM; W3MEPEHHE M BBIYHMCICHHUE YIJIOB, JJIMH
(paccrostanit), iomanei. TpuroHoMmeTpudeckne (YHKIHHA OCTPOTO yria B MPSIMOYTOJIHHOM
TpeyrojibHuke 7Tpuconomempuueckue @OyHKyuu myno2o yeid. BblYHCIEHUE DSJIEMEHTOB
TPEYrOJIbHUKOB C HCIIOJIb30BAHUEM TPUTOHOMETPUUYECKUX COOTHOIIEHUH. DopMyrnbl IUIomau
TpeyrojbHHKa, MapajuieiorpaMMa M €ro YacTHBIX BHAOB, (OPMYNbI JUIMHBI OKPYKHOCTU H
wioniaau kpyra. CpaBHeHue u Berauciienue miomaaei. Teopema [Tudaropa. Teopema cunycos.
Teopema kocunycos.

Paccrosinus

Pacctosnue wmexay Toukamu. PaccTosHue OT TOYKM 10 TpsIMOU. Paccmosanue medxcoy
Queypamu.

I'eomeTpryeckue nocTpoeHus

['eomeTpryeckue NOCTPOEHUS AJIsl WILTIOCTPALIMK CBOMCTB r€OMETPUUECKHUX (PUTYD.
WNHCTpyMEHTBI 111 MOCTPOEHUM: LIUPKYJb, JIMHEHKA, YrOJIbHUK. [Ipocmeviwiue nocmpoenus
YupKynem u JUHEeUKOl: NOCmpoeHue OUCCeKmpucsl yaid, NepneHOuKyIsapa K Npsamou, yena,
PABHO20 OAHHOMY,

llocmpoenue mpey2onbHUK08 NO MPEM CMOPOHAM, O8YM CHMOPOHAM U Vely Medcoy HUMU,
CcmopoHe U 08yM NPULEHCAUUM K Hell Yelam.

enenue ompeska 6 0aHHOM OMHOWEHUU.

I'eomeTpnueckue npeodpazoBaHus

IIpeoOpazoBanus

[Tonsitue mpeoOpazoBanus. [IpeacraBieHue o0 MeTanpeIMETHOM TMOHSATUU «IPEOOPa30OBAHHEY.
Ilooobue.

JABrKeHUs

OceBas u LIeHTpajIbHasi CUMMETPHS, 10BOPOM U napaienvhsiii neperoc. Komounayuu osudscenuii
HA NJIOCKOCU U UX CBOUCMEA.

BekTopbl M KOOPAMHATHI HA MJIOCKOCTH

BekTops!

[TonsiTe BekTOpa, IEHCTBUS HAJl BEKTOPAMH, UCIIOJIb30BAHNE BEKTOPOB B (DU3HKE, pasnoxcenue
8eKmMOpa Ha COCMAesaAIWUe, CKAIAPHOE NPOU3EedeHuUe.

Koopaunarsi

OCHOBHBIE TIOHATHS, KOOPOUHAMbI GEKMOpA, pACCmoAHUe mexcoy moukamu. Koopounamol
cepedunsl ompeska. Ypaeuenus gueyp.

Ilpumenenue 6ekmopos u KoopouHam OJisi peuweHuss NPOCMeNUUUX 2e0Mempuieckux 3a0au.



HcTopust MaTeMaTHKHU

Bosnuknoeenue mamemamuxku Kak Hayku, smanvl eé paszsumus. OcHoeHble pazoenvl
Mamemamuxu. Beioaowuecs mamemamuku u ux 6Kaao 6 paseumue HayKu.

beckoneunocmv mmnooicecmsea npocmoix uucen. Yucna u onunvl ompesxos. Payuonanvuvie yucaa.
Tlompebnocmo 6 uppayuonanvnvix yuciax. Lllxona [ugazopa

3apooicoenue aneebpvl 8 neopax apupmemuxu. An-Xopezmu. Poswcoenue 6YK8eHHOU CUMBOTUKUL.
Il ®epma, @. Buem, P. Jexapm. Hcmopus eonpoca 0 HaxoxicOeHuu @opmyn KopHel
aneebpauyeckux ypasHenuil cmenenetl, oorvuux yemoipéx. H. Tapmanvs, /[oc. Kapoano, H.X.
Abens, D.1anya.

Tlosenenue memooda KoopouHam, NO380NAULE20 NEPeBOOUMb 2eoMempuieckue 00veKmvl Ha
a3vlk aneeopul. Tlosenenue epaguros gynxyui. P. Jlexapm, I1. @epma. [Ipumepsl paziuynvlx
cucmem KOOpOUHam.

3aoaua Jleonapoo Iluzanckoeo (®@ubonauuu) o xponukax, uucia Pubonayuu. 3adaua o
waxmamuou oocke. Cxo0UMOCmMb 2e0MempulecKoli npocpeccuu.

Hcmoxu meopuu eeposmuocmeii: cmpaxogoe oeno, azapmuvie uepsl. 11. Depma, b.Ilackans, A.
bepuynnu, A.H.Konmozopos.

Om 3emnedenuss x eeomempuu. Ilughacop u e2o wrona. @anec, Apxumeod. I[liamon u
Apucmomens. Ilocmpoenue npaguibhvlx MHO20y20bHUK0S. Tpuccekyus yena. Keaopamypa
Kkpyea. Yoeoenue xyoa. HUcmopus wucia . 3onomoe ceuenue. «Hauana» Eexauoa. JI Diinep,
H. U Jlobauesckuu. Mcmopus namozo nocmynama.

T'eomempus u uckyccmeo. I eomempuueckue 3aKOHOMEPHOCIU OKPYHCAIOWE20 MUPQ.
Acmponomus u ceomempus. Ymo u kax ysumanu Auaxcaeop, Opamocghen u Apucmapx o
paszmepax Jlynol, 3emau u Coanya. Paccmoanus om 3emau 0o Jlymet u Connya. HMzmepenue
paccmosiHusa om 3emau 0o Mapca.

Ponv  poccutickux  yuénvix 6 pazeumuu mamemamuxu: JI1.Ounep. H.U.Jlobauesckuil,
11.J1.Yeoviwes, C. Kosanesckas, A.H.Koamoeopos.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp |, wkona mamemamuyeckux u HABULAYKUX HAVK,
pazsumue poccutickoeo gpnoma, A.H.Kpvinos. Kocmuueckas npoepamma u M.B.Kenoviu.

HanpasJieHus IPOEKTHOM J1eATEIbHOCTH
Opnnum u3 nyreil popmupoBanus Y'Y/l B OCHOBHOM LIKOJIE SIBJISETCS BKIIOYEHHUE 00YJaroIIUXCs
B Y4eOHO-HMCCIIeI0BATENbCKYI0 H MPOSKTHYIO JIETENbHOCTh, KOTOPas MOXKET OCYIIECTBIATHCS B
paMKax peanu3alnuu IporpaMMsl yueOHO-HCCIIE0BATENBCKON U IPOSKTHON
nesTenbHOCTH. [IporpaMMa oOpueHTHMpOBaHAa Ha HCIHOJIB30BaHME B paMKax YPOYHOW U
BHEYpPOUHOI /€ATEIbHOCTU Ul BCEX BHUJOB OOPa30BATEIbHBIX OpPraHU3alMi NMPU MOTyYEHUH
OCHOBHOT'O 001IIETO 00pa30BaHUsL.
Crneunduka npoeKTHON AeATEJbHOCTH 00YYalOIMXCSl B 3HAYUTENILHON CTENEHU CBs3aHa C
OpHUEHTaIel Ha MoJyYyeHHEe MTPOEKTHOIO pe3ysbTaTa, 00eCIeunBalOIIero pelieHre MPUKIaTHON
3a/ladl U HMEIOLIEro KOHKpPETHOe BbIpakeHue. lIpoekTHas pedarenbHOCTh oOyuarolierocs
paccMaTpUBaETCs C HECKOJIBKUX CTOPOH: NMPOAYKT KaK MaTepUAIM30BaHHBINA pe3yibTaT, IIPOLECC
Kak paboTa IO BBINOJIHEHUIO MPOEKTA, 3aIlUTa MPOEKTa KaK WIIKCTpalus o0pa30BaTeIbHOIO
JOCTHKEHUS 00YJarolerocs 1 OpUeHTHpOBaHa Ha (OPMHUPOBAHUE U Pa3BUTHE METANpPeIMETHBIX
U JINYHOCTHBIX PE3Yy/IbTaTOB O0YUYaIOLIUXCS.
Tembl IPOEKTOB, MpeAJIaraéMbIX B 7 Ki1acce:
1) Or 3emuemMepus K TCOMETPHH.
2) Beimarommecss MaTeMaTMKM W MX BKiaa B pasButue Haykd. ([Imugarop, Parec,
Apxumen.)
3) IlocrpoeHre MpaBHIBLHBIX MHOTOYTOJIBHUKOB.
TeMbl MPOEKTOB, IpeIaraéMeIX B § Kiacce:
1) TloctpoeHne npaBUIBHBIX MHOTOYTOJIEHUKOB.
2) Tudarop u ero mkona.
3) Tpucekuus yrina. KBagparypa kpyra. Y iBoeHue kKyoa.



TeMbl MPOEKTOB, MpeAsiaraeMbIX B 9 Kiacce:
1) Teomerpus u UCKYcCTBO. ['eOMETpUYECKIE 3aKOHOMEPHOCTH OKPYKAIOIIEr0 MUPA.
2) ActpoHomust u reoMmeTpus. YUTo u Kak y3Haiau AHakcarop, DpatocheH u Apuctapx o
pasmepax Jlynsl, 3emin u CosHiia.
3) H3oOpereHue Merona KOOPAMHAT, IMO3BOJSIIOLICTO IIEPEBOAUTH TI'€OMETPUYCCKHUEC
00BbeKThI Ha s13bIK anreopsl. P. Jlekapt u [1. @epma.

6. TEMATUYECKOE IINIAHUPOBAHMUME

7 kiace
Pazten Tema ABTOpCKas Pabouas
nporpaMma |(mporpamMmma
I ['maBa [. HayanbHble reomeTpruyeckue 11 11
CBEJICHUS
I ['naBa II. TpeyronbsHuku 18 18
1l ['asa I1I. [TapayutenbHbie psiMbIe 13 13
v ['naBa IV. CooTHOLIEHUS MEX Y 20 20
CTOpPOHAMU U yIiaMU TPEYroJIbHUKA
V [ToBTOpeHue. Pemenue 3amau 6 6
Hroro 68 68
Paste  Tema, ocHOBHOE PaGouast XapakTepucTHKa OCHOBHBIX BU/I0B

ACATCJIBbHOCTH YYCHUKA (Ha YpPOBHE

J |coaep:;KaHHe IO TeMaM | IporpamMma N N
Aaep porp y4eOHBIX J1eiicTBHI)

OOBSICHATH, YTO TaKO€ OTPE30K, Jy4, Yro,
Kakue (UTYpbl Ha3bIBAIOTCS PaBHBIMHU, Kak

I'nasa I. HayanbHble CPaBHUBAIOTCS U U3MEPSIOTCS OTPE3KH U
reoMeTpuyecKue
CBeIeHUsl VIJIbl, YTO TaKoe€ IpajlyC U TpajaycHas Mepa
yria, KakoW Yroa Has3blBaeTCsl MPSMBIM,
1. Illpamas u TYIIBIM, OCTPBIM, Pa3BEPHYTHIM, HYTO TaKOE
ompe3ok. JIyu u cepeaiMHa OTpe3Ka U OUCCeKTpuca yria, Kakue
yeon VIJIBI  Ha3bIBAIOTCS CMEXKHBIMH U Kakue
1 2. Cpasnenue 11 BEPTUKAJIbHBIMH; dbopmynupoBaTh u
' ompe3Kos u 00OCHOBBIBATh YTBEPXKACHUS O CBOHCTBAX
yanoe CMEXHBIX M BEPTUKAJIbHBIX YIJIOB; OOBSICHATS,
3. HUzmepenue KaKue npsIMbIe Ha3bIBAIOTCS
Ompe3Ko8. NepHEHANKYISAPHBIMA;  (GOPMYJIHPOBAaTh U
Hzmepenue 00OCHOBBIBATh YTBEPKJICHUE O CBOHCTBE ABYX
yenoe NpSAMBIX, TEPIEeHAUKYISIPHBIX K TpETbeH;
4. [lepnenouxynsapH n300pakaTh M PAaclo3HaBaTh YKa3aHHBIC
ble npsamvle npocTeine GUrypsl Ha yepTexax; peliaTh
3ajauu, CBSI3aHHBIE C STUMH TPOCTEHIINMHU
burypamu




OOBsACHATh, Kakasg (urypa Ha3bIBaeTCs
TPEYrOJIbHUKOM, 4YTO TaKO€  BEpIIUHBI,
CTOPOHBI, YIJIbI M TEPUMETP TPEYTOJIbHUKA,

KaKoi TPEYrOJIbHUK Ha3bIBACTCS

Tpf)i?)?]izlll:mn 18 PaBHOOEIPEHHBIM U KaKOW PaBHOCTOPOHHHM,

KAaKWe TPEYroJIbHUKM HAa3bIBAlOTCS PABHBIMU;

n300pakaTb W pacro3HaBaThb Ha YEPTE)Kax

TPEYTrOJIbHUKH u ux 3JIEMEHTHI;

(dbopMyIMpOBaTE W JOKa3bIBaTh TEOPEMBI O

[IpU3HAKaX paBeHCTBAa  TPEYrOJbHHUKOB;

2.1 Mpusnaxu 00BSACHSATD, 4o HasblBaeTCs

pasencmea MEPIIEHMKYILAPOM, POBEACHHBIM U3 JaHHOM

mpeyzonsnuKos TOYKU K JJaHHOM NpsMOH; (OpMyIupoBaTh U

TOKa3bIBaTh TEOPEMY O NEPHEHAMKYJSApE K

1. Iepewiii, smopoi IPSIMOM; 06’I)HCH$ITI),U Kakie — OTpe3Kn

U mpemuii npuzHaK HasbIBAIOTCA  MEJMAHON, OucceKkTpucoil u

paserncmea 11 BBICOTOM TpPEYIOJIbHHUKA,; q)OpMYJII/IpOE:’aTI) "

Mpey2onbHUK0E TOKa3bIBaTh TEOPEMBI 0 CBOMCTBax

2. Meduanwi, PaBHOOEIPEHHOTO  TPEYTOJNIBHUKA; PEIIaTh

6uccexmpuce u 3ajaH, CBA3AHHbIE C NPU3HAKAMH PABEHCTBA

GbICOMbL TPEYTrOJIbBHUKOB " CBOMCTBaMH

mpey2onpHuKa paBHOOEIPEHHOTO TPEYTOJIbHUKA;

(GopMyNIUpOBaTh ONpPENEICHUE OKPYKHOCTH;

00BSACHATH, UTO TaKOE LEHTP, paauyc, Xopaa u

IMaMeTp OKPYKHOCTH; PEIIaTh MPOCTEHIINE

3aJaud Ha TMOCTpoeHHe (TOCTpPOeHUe yria,

2.2 1 ]I;ZZZ:;:::;;: PABHOTO JIaHHOMY, TIOCTPOEHUE OUCCEKTPHUCHI

na nocmpoenue yria, [IOCTPOEHUE MEePIEHUKYIISAPHBIX

2 Pewenue 3a0au MPSIMBIX, TTOCTPOCHHE CEPEIMHBI OTpe3Ka) U

Ha npumenenue Oosilee  CIIOXKHBIE 3a1add,  HCIOIB3YIOUHe

npusHaros 7 yKkasaHHble  TPOCTEHIIME;  CONOCTABIATE

pasencmea [IOJIYYCHHBIM pe3yibTaT C YCIOBUEM 3a/auH;
mpeyeonbnKos AQHAJIM3UPOBATH BO3MOYKHBIE CIIy4an

@opMyIMpPOBATH ONIPENEIICHNAE MTAPAUIEIBbHBIX

NpSAMBIX; OOBSICHATH C TMOMOUIbIO PUCYHKA,

Iaasa TIL KAaKne yIJIbl, 06pa3013a1jH1>1e IIpY [IEPECEUEHUH

Mapasuiensubre 13 NIBYX IIPSIMBIX CEKYIIEH, Ha3bIBAKOTCS HAKPECT

OpAMELe NeXKaIMK, KakKhie OJHOCTOPOHHUMH U KaKue

COOTBETCTBEHHBIMH;,  (OPMYIHUPOBAaTH U

TOKa3bIBaTh TEOPEMBI, BBIPAXKAOIIUE




3.1 Ilpusnaxku
napannenvnocmu
npAmMbIX

1. Ilpuznaku
napannienrbHocmu
NpAMbBIX 08YX NPAMBIX
2. Axcuoma
napannenrbHocmu
NpAMbLX

3.2. Pewenue 3a0au

MIPU3HAKK MapaJJICIbHOCTH JIBYX IPSMBIX;
00BSCHATh, YTO TAKOE aKCHOMBI T€OMETPUU U
KAKHE aKCHOMBI YK€ HCIIOJIb30BAJIUCh PAHEE;
bopMyIUpOBaTh  AKCHOMY  IMapaJUICIbHBIX!
MPSAMBIX W BBIBOJUTH CIEACTBUS U3 HEE;
dbopMynTupoBaTh M JIOKa3bIBaTh TEOPEMBI O
CBOICTBaxX MapajijieNIbHbIX MPSMBIX, OOpaTHbIE
TeOpeMaM O NPU3HAKAX [apauIebHOCTH,
CBSI3aHHBIX c HaKpecT JeXKalUMH,
COOTBETCTBEHHBIMH ¥ OJHOCTOPOHHUMH
yriamMu, B CBSI3U C 3TUM OOBSICHITH, YTO TaKOE
YCIIOBHE M 3aKJIIOUEHHE TEOPEMBbl, Kakas
Teopema Ha3bIBAECTCS oOpatHoOI o
OTHOIICHHIO K IAHHOW TeopeMe; OOBICHSITH, B
4EM 3aKIF0YaeTCs METOJ JOKa3aTelbCTBa OT,
MPOTUBHOTO: (OPMYIUPOBATh U JOKA3HIBATH
TeopeMbl 00 yrilax C COOTBETCTBEHHO
MapauieIbHBIMU M TEPICHIUKYISIPHBIMU
CTOPOHAMU; MIPUBOAUTH pUMEPBI
WCIIOJIb30BaHUSI  ATOTO  METO/a;  pellaTh
3a/layd Ha BBIUMCIIEHUE, JOKAa3aTelIbCTBO U
[MOCTPOEHHE, CBS3aHHBICE C TMapaJICIIbHBIMU
MPSMBIMU

I'nmaBalIV.
CoOTHOIIEHUS MEKITY
CTOPOHAMM M YIJIaMH

TPEeyrojbHUKA

20

®opmynupoBaTh M JI0Ka3blBaTb TEOPEMY O
CyMME yIJIOB TPEYTOJIbHUKA U €€ CIIEICTBUE O
BHEIIIHEM yIJIe TPEYroJbHUKA, IPOBOAUTH
KJIacCU(UKALMIO TPEYroJbHUKOB IO YIJam;
dopMynupoBaTh U JI0Ka3bIBaTh TEOPEMY O
COOTHOIIEHUSX MEXIY CTOPOHAMHU M yTJIaMHU
TpeyrojibHuka  (mpsmoe U oOpaTHoe
YTBEP)KJIEHHSI) U CIEACTBUS U3 HEE, Teopemy
0 HEPaBEHCTBE TPEYroJIbHUKA,;
(dbopMynMpoBaTh M JOKa3bIBaTb TEOPEMBI O
CBOWCTBaX MPSMOYTOJbHBIX TPEYTOJIBHUKOB
(psIMOYTOJIBHBIN TPEYroNbHUK ¢ yrioMm 30°,
MIPU3HAKH paBeHCTBa MPSIMOYTOJTBHBIX
TPEYroJbHUKOB); (bopmynupoBaTh
ONpEENIEHUs] PAcCTOSAHUS OT TOYKU JI0
PSMOM, PaCCTOSHUS MEXAY MapaieTbHbIMU
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4.1 Coomnowmenus

[MPAMBIMH, PCIIAaTh 3aJa4d Ha BBIYHUCIICHUA,
10KAa3aTCIIbCTBO U MOCTPOCHUC, CBA3AHHLIC C
COOTHOLICHUAMHA MECXKIAY CTOpOHAMHU U yrilaMu

4.1loemopenue no meme
"CoomHouienuss mexcoy
CIMOPOHAMU U YelaMU
mpey2onbHuKa
S.1loemopenue no meme
"3a0auu na
nocmpoenue”

Mexncoy
cmoponamu u Tpe YroJbHUKAa W PACCTOSHUEM MEXIY
yenamu napajuieIbHbIMU HPSMBIMH, pu
mpeyzonsHuKa HEOOXOJUMOCTH  TPOBOAMTH IO  XOAY
pELICHUs JONIOJHUTEIbHbIE
1 Cymma yenos 10 MOCTPOCHHS,  CONOCTABIIATh  IOJYYEHHBIN
mpeyzonvHiKa pe3ybTaT ¢ YCIOBHEM 3a/adM, B 337ayax Ha
2 CoomnoweHis MOCTPOCHHE UCCIIEI0BATh BOZMOYKHBIE CITydau
MedHcOy CmopoHamu u
Yenamu mpey2onbHuKa
3. Ipsamoyzeonvrule
mpey201bHUKU
4.2 Pewenue 3a0au
Ha nocmpoeHue
1.Ilocmpoenue 10
mpey201bHUKa NO mpem
bemenmam
2. Pewenue 3a0au
CTpOosT IOTUYECKUE LIETIH PACCYKICHHM.
[IpenBoCXHWIIAIOT  pe3ynbTaT M ypPOBEHBb
yCcBOEHHUS (Kakoi OyAeT pe3ynabTat?).
MoBToDeHme 'YMEIOT CIIyIIaTh U CJIBIIIATh APYT APyra.
Pememfe 3a)1a.q BbiBuraror 1 00OCHOBBIBAIOT ~THIIOTE3BI,
1 Ioemopeue no mewe [peiaratloT CocoObl UX MPOBEPKH.
"Haqaﬂbfj e CraBAT ydeOHYIO 3aJayy Ha  OCHOBE
eorlempLCCK e COOTHECEHHsI TOTO, YTO Y€ H3BECTHO U
P CBOEHO, U TOT'0, YTO €Ill€ HEU3BECTHO.
ceeoenus”
> Hoemonenue no meme Pa3BuBalOT yMeHWE HMHTETPUPOBATHCA B
,,'H u3Haf<? y rpymnmny CBEPCTHHUKOB U CTPOUTH
P [IPOTYKTUBHOE B3aUMOJICVCTBUE co
deencmed CBEPCTHUKAMHM U B3POCIBIMU
n[; VOB HUKOS CaMOCTOATENBHO  CO3AAIOT  AJNTOPUTMBI
Pf: 63: 060 eHHb.lﬁ 5 NEeSATebHOCTH  IpPU  PeUIeHHu  mpolieM
mpeyeozzbg " TBOPYECKOTO M ITIOMCKOBOTO XapaKTepa.
3.Iloemopenue no meme
Tapanersiie [ToHUMarOT BO3MOXXHOCTH PA3JIMYHBIX TOYEK
npﬂfl e 3peHUs, HE COBIAJIAIOIINX C COOCTBEHHOM.

(OCO3HAaHHO W TPOU3BOJIBHO CTPOSIT PEUYEBBIC
BBHICKA3bIBaHWSI B YCTHOM W MHUCHMEHHOMN

dopme.
CnuyaroT cnocod W pe3ylnbTaT  CBOUX
neficTBui c 3aJaHHBIM ATAJIOHOM,

0OHapYXUBAIOT OTKJIOHEHUS W OTIUYUS OT!
HTallOHA.
YMEIT ¢ TOMOIIBI0 BOIMPOCOB J100OBIBATH
HEO0CTAIONTYI0 HH(OpMAIIHIO.
Bri6uparot Hanbosee 3pPexTUBHBIC CIIOCOOBI
pelieHrss 3aJadyd B 3aBUCUMOCTH  OT
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KOHKPETHBIX YCIIOBHIA.

BHOCAT KOPPEKTUBHI U JIOTIOJIHEHHS B CIIOCO0
CBOMX JCHCTBHI B Cllydae pPacXOXKICHHS
DTajJOHAa, PpPEAJIbHOTO JEHUCTBUS U €ro
MPOJYKTA.

HpOSIBHSIIOT T'OTOBHOCTb aICKBATHO
pearupoBaTh Ha HYKIbl JIPYTHX, OKa3bIBaTh
[IOMOIIb ¥ OMOLMOHAIBHYIO IIOANEPKKY
napTHEpam.

OcCo3HaHHO W IIPOU3BOJIBHO CTPOSIT PEYEBbIE
BBICKA3bIBAaHUS B TUCbMEHHOU (hopMe.
OCo3HAIOT Ka4e€CTBO U YPOBEHb YCBOCHHS.
[Ipunep:xuBarOTCsI MOPAIbHO-3TUYECKUX U
[ICUXOJIOTHUYCCKUX TPUHIUIIOB 06H_[€HI/ISI nu

COTpYJIHUYECTBA.
uToro 68 uacos
8 ki1ace
ABTOpCKasn Pabouasn
Pa3znen Tema
NporpaMMa |mporpamMmma
1 ['maBa V. UeTbIpexXyroibHUKH 14 14
2 ['maBa VI. [Tnomanp 14 14
3 I'masa VII. [TogoGHBIE TPEYTONIBHUKH 19 20
4 ['naBa VIII. OxpyxHOCTB 17 16
[loBTrOpenue. Pemenne 3anau
5 4 4
Hroro 68 68
Pabou| XapakTepucTKa OCHOBHBIX BU/I0B /IeATEJIbHOCTH
Pasne Tema as YUeHHMKa (Ha ypoBHe YueOHbIX AeiicTBH)
Ja nporp
amMma
I'naBa V. 14 OOBSACHATH, YTO TAKOE JJOMaHasi, MHOTOYT'OJIbHHK, €TO
YeTpIpexyroJbHUKH BEPILMHBI, CMEKHBIE CTOPOHBI, JaroHalu,
1.1 Muozoyeonvruku. n300pakaTh M Ppaclo3HaBaTh MHOTOYTOJIbHUKM Ha
Iapannenozpamm u 8 [uepTexax; IOKa3bIBaTb AJIEMEHTBl MHOTO YrOJIbHUKA,
mpaneyus €ro  BHYTPEHHIOIO U BHEIIHIOI  00JacTH;
(bopMynHMpoOBaTh OIpezeIeHNE BBIITYKJIOTO
MHOTOYIOJIbHUKA;  M300pakaTb M pacro3HaBaTh
1 BBIYKJIBIE M HEBBINYKJIbIE  MHOTOYTIOJbHHUKH;
(hopMyIIHpOBaTh U J0Ka3bIBATh YTBEPHKACHUS O CyMME
VIJI0B BBINYKJIOTO MHOTOYTOJIBHUKA M CYMME €ro
1.2 Ipsmoyeonvhuk, 6 BHEUIHUX  yIJIOB; OOBACHATH, Kakhe€ CTOPOHBI
pomb, keadpam (BEpLIMHBI) 4eTBIPEXYTOJIbHUKA Ha3bIBAIOTCS
[IPOTUBOMNOJIOKHBIMH; (OPMYIUPOBATH OINpEAETICHUs
napajiesiorpaMMa, Tpaneluud, paBHOOEAPEHHOH H
MPSIMOYTOJIBHON Tpamneruii, mpsMoyrojibHUKa, pomoa,
KBajpara; HM300pakaTb M paclio3HaBaTb  ITH
YeTHIPEXYTOJbHUKY; (OPMYIHpPOBaTh M JIOKA3bIBaTh
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YTBEpXACHUSI 00 UX CBOMCTBAX W NMPHU3HAKAX; PEIIaTh
3aJa4yd  Ha  BBIYMCIIEHHE,  JOKa3aTelIbCTBO U
[OCTPOCHHME,  CBSI3aHHBIE C  OTUMH  BHUJIAMH
YEeTHIPEXYTOJBHUKOB; OOBSCHATH, KaKue JBE TOUYKH
HA3bIBAIOTCS CUMMETPUYHBIMU OTHOCHUTEIBHO MPSAMOI
(Touku), B KakoM ciy4dae Qurypa Ha3bIBaeTCsS
CUMMETPUYHONH OTHOCHUTEIHHO MPAMOM (TOYKU) U UTO
TaKo€ OCh (LEHTP) CUMMETpPUU (UTYpHI; MPUBOIUTH
npuMepsl GUTyp, 00JIaIal0IIMX 0CEBON (LIEHTPAILHOI)
CUMMETpPUEH, a TakXKe I[PUMEPBl OCEBOM H
[ICHTPAJIbHOM CHUMMETPUA B  OKpYXKAlOLIEed Hac
00CTaHOBKE

T'nasa VI. IL1omaan

14

OOBACHATH, KaK MPOU3BOAUTCS W3MEPEHHUE IUIOIAACH
MHOTOYTOJIbHUKOB, KaKne MHOTOYTOJIbHUKHU
Ha3BbIBAIOTCS PaBHOBEIMKUMHU i KaKue
[PAaBHOCOCTABJICHHBIMU;  (POPMYJIMPOBATH OCHOBHBIC
CBOMCTBA IUIOMIQJIcii M BBIBOJAUTHL C HMX ITOMOIIBIO

2.1 Inowaow
MHO20Y20NIbHUKA

(hopmMyIibl rionaaen MPSIMOYTOJIbHHKA,
rapajuiesiorpamma, TPEYroJIbHUKA, Tpaneiuu;
¢bopMmynupoBaTh M JOKa3blBaThb  TeopeMy 00
OTHOIIEHUHU TUIONIAIeH TPEYroJbHUKOB, UMEIOIINX IO
paBHOMY yriy; ¢GOpMyIuMpoBaTh U  JIOKa3bIBaTh
Teopemy Iludaropa u oOpaTHYIO €ii; BBIBOJIUTH
dbopmyny Tepona anms IUIOMIAnM  TPEYTOJIbHHKA;

2.2. Teopema
Tughazopa

pemiaTth 3aJa4d Ha BBIYHCICHUE W JIOKA3aTeIbCTBO,
CBsi3aHHBIE C (opMylamMu IUIOIIAACH M TEOpeMOu
[Tudaropa

T'1aBa VII. [logooHbIe
TPEyroJbHUKH

20

OOBACHATH MOHATHE MPOMOPIHOHAIBHOCTH OTPE3KOB;
(bopMyITHpOBaTH OTIpe/ICIICHNUS MOTOOHBIX
TPEYrOJIbHUKOB " ko3 Punmenta noao0us;
dbopMyIHpOBaTE M JIOKa3plBaTh  TEOPEMBL: 00

3.1 Ilpusnaku nooobus

3.2. [Ilpumenenue
1n0000uUs

12

OTHOIICHHUU TUIOMAEH MOMOOHBIX TPEYrOJbHUKOB, O
MpU3HAKax MoJ00us TPEYTrOJIbHUKOB, O CPEAHEN TMHUU
TPEYroJibHUKA, O MEPECEYCHUU MEIUaH TPEyrojJbHHKa,
0 MIPOHNOPHHUOHAIBHBIX OTPE3Kax B MNPAMOYIrOJIBHOM
TPEYroJbHUKE; OOBSICHATh, YTO TAKOE METOM MOA00HS
B 3aJayax Ha IIOCTPOEHHUE, U NPUBOAUTH IPUMEPLI
[PUMEHEHHsSI 3TOTO METO0J1a; OOBICHATh, KaK MOXKHO
MCII0JIb30BAaTh CBOMCTBA IMOJAOOHBIX TPEYTrOJILHUKOB B
W3MEPUTEBHBIX Pa00TaX HAa MECTHOCTH; OOBSICHSTH,
KAaK BBECTU IIOHSTHUC HO)IO6I/I${ AJie  TTPOU3BOJIBHBIX
¢buryp; bopmyarpoBaTh orpeeieHne u
WIUIIOCTPUPOBAThL IMOHATUA  CHUHYCA, KOCHUHYyCa H
TaHreHCa 0CTPOro yriia IPSIMOYTOJIBHOTO
TPCYIrOJIbHUKA, BBIBOIUTH OCHOBHOC€
TPUTOHOMETPUYECKOE TOXKIECTBO M 3HAYCHUS CUHYCA,
KOCHHYyca M TaHreHca s yrioB 30°, 45°, 60°; pemrars
3aJau, CBSI3aHHBIC C MOJOOUEM TPEYTOJILHUKOB, LIS
BbIYUCIICHUSA 3HAYEHUI TPUTOHOMETPHUYCCKUX
(yHKIIUH UCTIOJIb30BaTh KOMITBIOTEPHBIC TIPOTPAMMBI
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MccienoBaTh B3aMMHOE PACIOIOKEHUE TMPSIMON U
OKPY>KHOCTH; (bopmynupoBaTh olpezeeHue
KacaTeJbHOW K OKPYXXHOCTH; (OpMyIupoOBaTh MU
JTOKa3bIBaTh TEOPEMBI: O CBOWCTBE KacaTEJIbHOM, O
[IPU3HAKE KacaTelbHOH, 00 OTpe3Kax KacaTelbHBIX,
MPOBEACHHBIX W3 OJHOM TOYKH; (POpMyTUpOBATH
[OHATHS LIEHTPAJIIBHOTO YIJIa U TPajgyCHOW MEphl Jyrd
OKPY>KHOCTH; (OPMYJIMPOBATh U IOKA3bIBATh TEOPEMBI:
O BIMCAHHOM YyIJIe, O IIPOM3BEICHUM OTPE3KOB
[1EPECEKAOIINXCS XOpX; (dbopmynHupoBaTh u
NTOKa3bIBaTb TEOPEMBI, CBA3aHHBIE C 3aMEUYaTEIIbHBIMU
TOUKAMM TPEYTOJIbHMKA: O OUCCEKTpPHUCE yIyla U, Kak
CJIEZICTBUE, O NEPECEUEHUN OMCCEKTPUC TPEYTOJIbHUKA;
O CEpeAMHHOM IEpHEHIUKYIIpEe K OTpPE3KYy M, Kak

CJIE/ICTBHE, 0 IepeceYeHHH CepeIMHHBIX
[EPIEHAUKYIAPOB K CTOPOHAM TPEYrOJbHUKA, O
I'masa VIIL. 16 |mepeceuenun BBICOT TpeyronbHUKa; (HOPMYIUPOBATH
OxpyKHOCTD OIPEACIICHUA OKPYKHOCTEH, BIIMCAHHOU B

MHOTOYTOJIFHUK M OITMCAHHON OKOJIO MHOTOYTOJIbHUKA;
(dbopMyIHpOBaTE M JIOKa3blBaTh  TEOPEMBL: 00
OKPY)XHOCTH, BIHCAaHHOM B  TpPEYrOJIBHHK; 00

4.1 Kacamenvhasi. OKPY/KHOCTH, OIIMCAHHOH OKOJIO TPEYTOJbHUKA;, O

Llenmpansnvie u CBOWCTBE CTOPOH OIMCAHHOI'O YETBIPEXYTOJIBHUKA; O

6nucamnmbsvle yoivl CBOMCTBE YIJIOB BIIMCAHHOIO YETBIPEX YIOJIBHUKA;

10 |pemaTs 3amaum Ha BBIYHCIEHME, JOKA3ATENLCTBO M

[10CTPOCHHUE, CBSI3aHHBIC c OKPY>KHOCTBIO,

BIIMCAHHBIMM UM OIIMCAaHHBIMU TPEYIOJbHUKAMU W

4.2 Bnucannas u YETBIPEXYTOILHUKAMH; MCCIIEI0BATh CBOMCTBA

OnUCanHa KOH(Urypaluii, CBS3aHHBIX C OKPYXXHOCTbIO, C
OKDYHCHOCMb 6 |moMomIBIO KOMIIBIOTEPHBIX TIPOTPAMM

CTposIT TOTHUECKUE LIETTH PaCCYKICHUM.
[IpeqBOCXMIIAIOT pPE3YyNbTaT ¥ yPOBEHb YCBOCHHS
(xaxoii Oyzer pe3ynbrat?).

YMEIOT CilyliaTh U CIbIaTh APYT APYra.

BbI1BUTatloT 1 0OOCHOBBIBAIOT TMIIOTE3bI, MPeIararoT
CHOCOOBI MX TPOBEPKHU.

CraBsT yueOHYIO 3a/1a4y Ha OCHOBE COOTHECEHHUS TOTO,
9TO YK€ HM3BECTHO M YCBOCHO, W TOTO, YTO e€IIe

IloBTOpEeHue.
Pemenue 3axa4
1.71osmopenue no meme
«Yemulpéxy2onoHukuy.

HEWU3BECTHO.
«roujads). 4 PazBuBatot €HUE WHTETPUPOBATBCS B TPYIII
2 Hosmopenue no mee CBEPCTHUKOB & u CT EI/I’E"B PO/ KTEI}];I:{OZ
«Ilooobue p . p poay

B3aMMOJICIICTBUE CO CBEPCTHUKAMU U B3POCIBIMU
mpey2oIbHUKOS.

CaMOCTOSATETFHO CO3JA0T AITOPUTMBI JIEATETLHOCTH
OKpystcHOCTB ».

[pU peleHHH IMPOoOJieM TBOPUYECKOTO U IMOMCKOBOTO
XapakTepa.

[loHnMaoT BO3MOXKHOCTH Pa3JIMYHBIX TOYCK 3PCHUA,
HC COBIIaJar0Iux C COOCTBEHHOM.
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OCO3HaHHO ¥ TNPOU3BOJBHO  CTPOST  PEYEBBIC
BBICKA3bIBAHUS B YCTHOW U MUCEMEHHOMU (hopme.
CnuuaroT crmoco®0 W pe3yJbTaT CBOUX JICUCTBUH C
3aJlaHHBIM JTAJTOHOM, OOHAPYKUBAIOT OTKJIOHEHUS U
OTJINYUSA OT 3TAIIOHA.

YMEIT ¢ [OMONIbIO  BONPOCOB  JOOBIBATh
HEI0CTAIOIIY0 HHPOPMAIIHUIO.

Breioupator  Hambonee  d¢ddeKkTHBHBIE  CHOCOOBI
pelieHHsI 3aJadyd B 3aBHUCUMOCTH OT KOHKPETHBIX
YCIIOBHM.

BHOCAT KOpPpEKTUBBI U JIONOJHEHHUS B CIIOCOO CBOMX
NICHCTBUN B CIIydae PacXOKIAEHUsS ITAJIOHA, PEAIBHOIO
NICICTBUS U €ro MIPOLYKTA.

Hroro 68 yacon
9 kiacc
ABTOpCKas PatGouasn
Paznen Tema
nporpaMMa |mporpamMma
1 ['maBa IX BekTopsr 8 9
2 ['maBa X. Meroa KoopauHAT 10 10
['1aBa XI. COOTHOILIEHHS MEX 1y CTOPOHAMU U
3 yriiaMu TpeyroibHuKa. CKaasipHOE MPOU3BEICHUE 11 14
BEKTOPOB
4 ['maBa XII.. JImuHa OKpY>KHOCTH U TUIOMIA/Ib KpyTa 12 11
5 |'masa XIII. JIBmkeHus 8 7
I'nmaBa XIV. HaganpHEIC CBEACHHS U3
6 CTEpPEOMETPUU 8 4
7 006 akcroMax MJIaHUMETPUU 2 2
[loBrOpenue. Pemenne 3anau
8 9 8
Htoro 68 68
Pasne Tema Pabouas XapaKTepucTHKa OCHOBHBIX BU0B
a nporpaMmMa | JesiTeJIbHOCTH YUEHUKA (HA YPOBHE YUeOHBIX
AeHCTBH)
1. I'nasa IX. 8 DopMyIUPOBATH onpeAeeHus 51
BekTopsl WJUTIOCTPUPOBATH MOHATUSL BEKTOPA, €O JIIMHBI,
1. Ilonsmue KOJUTMHEAPHBIX 4 PaBHBIX BEKTOPOB;
eekmopa MOTUBHUPOBATh BBEJICHUE MOHATUN U JIEHCTBHIA,
2. Cnoorcenue u CBSI3aHHBIX C BEKTOPaMH, COOTBETCTBYIOITUMHU
svlyUmManue MpUMepaMH, OTHOCSIIMMUCA K (DU3HUECKUM
8EKMOPOB BEKTOPHBIM BEJIMUYMHAM; TPUMEHSTH BEKTOPHI U
3. Ywmmnoorcenue JICHCTBUS HAJA  HUMH  TpU  pEIICHUU
6eKmopa Ha T€OMETPUUYECKHX 3a/1a4
qucno.

4. Ilpumenenue

6EKMOPO8 K
pewenuio
3a0ay
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I'masa X. Meton 10 OOBSICHIATP UM WUIIOCTPUPOBATh  MOHSTUSA
KOOpAMHAT MPSIMOYTOJIbHOM CUCTEMBI KOOpJMHAT,
1.Koopounamut KOOpJIMHAT TOYKHM U KOOPAMHAT BEKTOpPA;
eexmopa BBIBOJIUTH U MCIOJB30BaTh IIPU PEILICHUU 3a]a4
2. Ilpocmetiwue dbopMynBl  KOOpIWHAT  CEPEIMHBI  OTpPE3Ka,
3a0auu 8 JUIMHBI BEKTOpAa, PACCTOSHUS MEXIY JBYMs
KOOpOUHamax TOYKAMH, YPAaBHEHUS OKPY>KHOCTH U MPSMOI
3. Vpaenenus
OKDYIHCHOCIU
I'masa XI. 11 PopMyIMpoBaTh 51 UJUTFOCTPUPOBATH
CooTHomeHust OnpesieNieHus] CUHyca, KOCHUHYCa, TaHIeHCa U
MEXK1y CTOPOHAMH koraHreuca yriaoB or 0 nmo 180°; BBIBOAUTH
U yIJ1aMHu OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO U
TPeyroJbHHUKA. dopmynbl  mpuBeAcHUs; (HOPMYyIHpPOBATH U
CxansipHoe JIOKa3bIBaTh TEOPEMbl CHHYCOB U KOCHHYCOB,
Npou3Be/ieHue MPUMEHTh MX IpPH PEUIEHUH TPEYroJbHUKOB;
BEKTOPOB OOBSICHATD, KaK UCIOJNIB3YIOTCS
1. Cunyc, TPUTOHOMETPHUUECKUE bopmyIbr B
KOCUHYC, W3MEpUTENBbHBIX ~ paboTax Ha  MECTHOCTH;
manzenc, (OopMyIHpOBATH OINpPENEICHUsT yrila MEXIy
KOMauzenc BEKTOpaMH U  CKaJSIpHOTO  MPOU3BEACHUS
yena BEKTOPOB; BBIBOJIUTH (POpPMYNy CKaJIsIpHOTO
2. CoomHouien MPOU3BE/ICHUS Yepe3 KOOPAWHATHI BEKTOPOB;
UsL MeHCOY (dhopMyIIpoBaTh U 0OOCHOBBIBATH yYTBEPIKICHUE
cmopoHamu O CBOMCTBaX CKaJsIpHOTO  MPOU3BENICHUS;
u yenamu HCII0JIb30BATh CKaJIsIpHOE IIPOU3BE/ICHNE
Mpey2oNbHUK BEKTOPOB IPH PELICHUH 33]1a4
a
3. Ckanapnoe
npouseedeHu
€ 8eKmopos
4. Pewenue
3a0ay
I'nasa XII. {nuna 12 @opMyJIUPOBATh  ONPEACICHUE IPABUIBLHOIO
OKPY:KHOCTH H MHOT'OYTI'OJIbHUKA; (hopMynupoBathb u
IUIOIIA/Ib KpPyra JOKa3plBaThb  TEOpEMbl 00  OKPYKHOCTSX,
1.Ilpasunvhvie ONMCAaHHOU OKOJIO [IPaBUJIHLHOTO

MHO20Y20/IbHUKU
2. [nuna
OKPYACHOCIU U
nI0Waos Kpyea
3.Pewenue 3a0au

BIIMCAHHOM B  HETO;
bopmynbl IS

MHOTOYIOJIbHUKA U
BBIBOJIUTH U HCIOJB30BaTh
BBIYHCIICHUS IJI0LIa I MIPaBUJILHOTO
MHOTOYI'OJIbHUKA, €ro CTOPOHBl M paguyca
BIIMCAaHHOM OKPYXXHOCTH; pellaTh 3aJaud Ha
IIOCTPOCHHE TNPAaBUIBHBIX MHOTOYIOJBHUKOB;
OOBSCHATH TOHATUS JUIMHBI OKPY)XHOCTH U
IUIOIIAZM  KpYra; BBIBOAUTH (HOPMYJBl JUIs
BBIUHUCIICHUS JUIMHBI OKPYXHOCTH M JJIMHBI
IOyrH, IUIOIIAAM Kpyra M IUIOIIAagud KpPYroBOI'O
CEeKTOpa; MPHUMEHATh JSTU GOpMyIbl  MpHU
pelIeHnn 3a1a4

16




I'nasa XIII.

JBrKeHUs
1./lonsmue
osudiceHUs.
2.1lapannenvhuiii
nepeHoc u nogopom

OOBACHATD, UTO TAKOE OTOOpaKEHNE TUIOCKOCTH
Ha ce0sf M B KAaKOM CJIydae OHO Ha3bIBaeTCs
JBYDKEHUEM TUTIOCKOCTH, OOBSCHSTH, YTO TaKOE
OoCCBasd CHUMMCTPUA, HCHTpPAJIbHAd CHUMMCTPUS,
napauieIbHbINA MepeHoc " TIOBOPOT;
00OCHOBBIBATb, 4TO OTH 0TOOpaXKeHUS
IUIOCKOCTH Ha ce0sl SBISIOTCS JABMKCHHSIMH;
O6L$ICH$ITB, KaKOBa CBA3b MCKAY ABMIKCHUAMHA U
HAJIOXKECHUSIMHM,  WLIIOCTPUPOBATh  OCHOBHBIC
BHUABI JBIDKCHWM, B TOM YHCJIEC C IIOMOIIBLIO
KOMITBIOTEPHBIX ITPOrpaMM

I'nasa XIV.

HauyanbHble

CBe/JleHUS U3

cTepeoMeTpun

1. Mnocoepannuxu
2.Tena u
NnOBEepXHOCMU
epawjeHus

OOBACHATh, YTO TAaKOE€ MHOTOTPAHHUK, €ro
rpaHy, péOpa, BEpUIMHBI, JUMAroHald, KakKou
MHOTOTPAaHHUK HAa3bIBAETCA BBIMYKJIBIM, YTO
Takoe N-yrojbHas INpu3Ma, €€ OCHOBaHMUS,
OOKOBBIC TpaHU U O0KOBBIE pEOpa, Kakas mpu3Ma
Ha3bIBA€TCS MPSMON M Kakass HAKJIOHHOM, 4TO
TaKO€ BBICOTAa MNPHU3MBL, Kakas MpHU3Ma
Ha3bIBAETCS  NapajlIeJICUIeIoOM M Kakoi
napaJiesIenure]] Ha3bIBaeTCs MPSMOYTOJIBHBIM;
(GbopMyIMpOBaTh 1 0OOCHOBBIBATH YTBEPKACHUS
O CBOWCTBE AMAroHajey napajuienenunena u o
KBaJipare JMaroHajIu IPSMOYTOJIBHOTO
napajuiesienunes1a; OObsCHITh, UTO TAKOE 00bEM
MHOTOIpaHHHMKA;  BBIBOAUTH (C  MOMOIIBIO
npuHnuma Kasamsepu) ¢dopmyrny o0béMa
IPSIMOYTOJIBHOTO NapaljieNenunesa; 0O0bsaCHATb,
KakoOM MHOTOTPaHHUK Ha3bIBAECTCS IMHUPaAMUIOMN,
YTO TaKoe€ OCHOBaHHWE, BepIIMHA, OOKOBbIE
rpaHu, OOKoBble pEOpa M BBICOTA MUPAMMIBI,
Kakas MUpaMuJa Ha3blBaeTCsl MPaBHIBHOM, YTO
Takoe anodemMa TMPaBWIBHOW  MUPAMUJIBI,
OpUBOAMTE  QopMyny o0bEMa NHpaMHIBL
OOBSICHATH, KAKOE TEJIO HA3BIBACTCS IIMIIUHIPOM,
YTO TaKO€ €ro OCh, BBICOTA, OCHOBaHMs, pajnyc,
OOKOBas MOBEPXHOCTb, 00Opa3yroIue, pa3BEPTKa
OOKOBOW TOBEPXHOCTH, KaKUMHU (HOpMyIaMu
BBIp@XAlOTC O00BEM W  IUIOIIAAb OOKOBOIA
MOBEPXHOCTH IMIIMH/IPA; OOBACHATH, KAKOE TEIIO
Ha3bIBAETCS KOHYCOM, YTO TaKO€ €ro ocb,
BBICOTAa, OCHOBaHWE, OOKOBas IOBEPXHOCTH,
oOpa3yromue, pa3BEpTka OOKOBOM MOBEPXHOCTH,
KakuMH  (OpPMYJIaMH  BBIPAXKAIOTCI  O00BEM
KOHyca M IUIONaJb OOKOBOH TMOBEPXHOCTH;
OOBSICHATh, Kakasi TIOBEPXHOCTh Ha3bIBACTCS
cdepoii) 1 Kakoe Telo Ha3bIBaeTCs LIApOM, YTO
Takoe paauyc u amameTp cdepsl (mapa),
KakMMU (popMylaMH BBIpa)karoTcsi 00bEM ImIapa
Y TI0mab cepsl; n300pakath U paclo3HaBaTh
Ha  pHUCYHKax TMpuU3My, MapajulelenuIe],
MUpaMUy, IWIAHIP, KOHYC, TIap

17




00 akcuoMmax
IJIAHUMETPUH

CTpoAT JIOTUYECKHE IIENN PACCYKICHUM.
[IpenBocxmmaoT  pe3yapbTaT ©W  YPOBEHb
ycBOCHUS (Kakoil Oymer pe3ynbTaT?).

YMeEI0T cilylmaTh U CIblaTh APYT APYra.
BoiaBuraror u  0OOCHOBBIBAIOT — T'MIIOTE3HI,
MpeUIaraloT CocoObl X MPOBEPKH.

CraBar  yuyeOHyIO  3aJayy Ha  OCHOBE
COOTHECEHHMsSI TOTO, YTO YK€ MW3BECTHO U
YCBOEHO, U TOTO, YTO €I1I€ HEU3BECTHO.
Pa3BuBaoT yMeHHEe HHTETPUPOBATHCS B TPYIIITY
CBEPCTHUKOB M  CTPOUTh  MPOIYKTUBHOE
B3aUMOJICHCTBHE co CBEPCTHUKAMH U
B3POCIJIBIMU

IToBTOpEHHE.
Pemenue 3agau

1.Buowvi
Mpey2oIbHUKOS.
3ameuamenvHole
JUHUU U MOYKU
mMpey2onbHUKa
2. Tpuconomempuuec
Kue ynkyuu
ocmpozo yena
NPAMOY20]IbHO20
Mpey2onNbHUKA.
3.Buowi
Yemulpexy20/1bHUKO8
. Ceouicmea u
NPUSHAKU.
4.Koopounammuiii u
BEKMOPHUbIU
MemoOobl peuleHus
3a0ay

CaMoCTOSATENBHO CO3JIAI0T AJITOPUTMBI
JESITETBHOCTH Opu  pPEmICHUH  MpodseM
TBOPYECKOT'O M MTOMCKOBOTO XapaKTepa.
ITonuMaroT BO3MOXKHOCTE Pa3IMYHBIX TOYCK
3pEeHHMsI, HE COBITAAIOIINX C COOCTBEHHOM.
OCO3HaHHO ¥ TPOU3BOJILHO CTPOST pPEYEBBIC
BBICKa3bIBaHUS B YCTHOM U TUCBMEHHOU (opMme.
CnnyaroT cnocod U pe3ynbTaT CBOUX ACHCTBUUI
C  3aJaHHBIM  JTaJOHOM,  OOHAapYXHBAIOT
OTKJIOHCHUA U OTJINYUA OT 3TAaJIOHA.

YMEIT ¢ TOMOIIBIO BOIPOCOB J1OOBIBATH
HE0CTAIONTYI0 HH(POPMAIIHIO.

Hroro

68 yacoB

7.Y4eOHO-MeTOoAUYECKHE U MaTePHAIbHO-TEXHUYECKHE CPeICTBa 00y4YeHMusl.

1. Aranacsn JI.C., byry3os B.®., I'nazkos I0.A., Hekpacos B.b., IOnuna .M. U3y4yenue
reometpun B 7-9 kimaccax: Meroaudeckoe mocooue. M.: [Ipocsemenue, 2014.

2. Aranacss JI.C., byry3oB B.®., Kagomues C.b., [To3usk 3.I'., FOguna U.W. T'eomerpust. 7-9
KJIacChl: YUeOHHUK i 001eo0pa3oBaTenbHbIX yupexaennii. M.: [Ipocsemienue, 2018.

3. BypmucrpoBa T.A. I'eomerpus. 7-9 kiaccsl: COOpHUK pabouux mporpamMm. M.:

IIpocsemenue, 2014.

4. T'aBpunioBa H.®. I'eomerpus. 7 - 9 knacc: KOHTpoabHO-U3MEpPUTENBHBIE MaTepraibl. M.:

BAKO, 2015.

5. I'aBpunoBa H.®. I'eometpus. 7 - 9 xnacc: Iloypounsie pazpadorku. M.: BAKO, 2014.

6. 3uB b.I'., Meiinep B.M. I'eomerpus.

ITpocsemenue, 2015.

7,8,9 knacc: Jluktmdeckwe wmarepuanbl. M.:

NHpopManMOHHO-KOMMYHHKATUBHBIE CPEACTBA:
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1)
2)
3)

4)
5)

1)
2)
3)
4)
5)
6)

Caiimuot 013 yuawuxca:

WurepakTuBHbIi yueOHuk. ['eomerpust 7 kimacc. http://www.matematika-na.ru

Ounuknonenus mis aerei  http://the800.info/yentsiklopediya-dlya-detey-matematika
DHIMKIIONE U o MaTeMaTHuKe
http://www.krugosvet.ru/enc/nauka_i_tehnika/matematika/ MATEMATIKA.html

CripaBOYHHMK 10 MaTeMaTHKeE JJIs KOJIbHUKOB  http://www.resolventa.ru/demo/demomath.htm
Maremaruka on-naiin  http://uchit.rastu.ru

Caiimut 013 yuumens:

ITencoser, matemaTuka http://pedsovet.su/load/135

VYuurenbckuii mopran. Maremaruka http://www.uchportal.ru/load/28

Ypoxku. Hert. Iy yunrtesst MaTeMaTUKH, aareopsl, reomerpun http://www.uroki.net/docmat.htm
Buneoypoku no reomerpuu — 7 kinacc, UROKIMATEMAIKI.RU (Urops XKabopoBckuii )
DJIEKTPOHHBIN Y4COHUK

DneKkTpoHHOE nocodue. ['eomeTpusi, moypouyHsie mianbl 7-9 kinaccel. U31aTenbcTBO «YUUTENbY

Harasiaubie mocoous:
1. JleMOHCTpalMOHHBIC TAOIHUIIBI.

Texnuueckue cpeacTBa 00y4eHUs :
1. Ilpoekrop.
2. Kommbrotep.

Ilpozpammnoe obecneuenue

Oneparrionnast cuctema Windows XP

Texcroslii pegakTop MS Word

[Iporpamma aist co3nanus npeseHrauii MS PowerPoint

8.IINTAHUPYEMBIE PE3YJIbTATbHI U3YUEHUSA KYPCA TEOMETPUU B 7-9
KJIACCAX

BeinyckHuk Hayuurtcs B 7-9 kiaccax (1J151 MCIIOJIb30BAHUSA B IOBCEIHEBHOM KU3HM U
olecrieyeHUs1 BO3MOKHOCTH YCIIEIIIHOTO NMPOJ0JIKeHUs] 00pa30BaHUs Ha 6230BOM YPOBHe)

J1eMeHThI TCOPUH MHOYKECTB U MaTeMaTUu4eCKOoi JOTHKHA

. OmnepupoBaTh Ha 6a30BOM ypoBHe! TOHATHAMH: MHOMKECTBO,
2JIEMEHT MHOKECTBA, II0JIMHOKECTBO, IPUHA/JIEKHOCTB;

. 3a/1aBaThb MHOKECTBA IIEPEYUCIICHUEM UX DIIEMEHTOB;

. HaXOJUTh  MepeceuyeHue, OObEeIUHEHHE, MOJMHOXKECTBO B
MPOCTEUIINX CUTYaLHSIX;

. onepupoBaTth Ha 0a30BOM YpPOBHE MOHATHSIMHU: OIpeJelieHHE,
aKCHOMa, TEOpEMa, J0Ka3aTeNIbCTBO;

. MIPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI IS TOATBEPKHEHHS CBOMX
BBICKA3bIBAaHUI.

B noBceqHeBHOI KU3HM U NMPU U3YYEHUH IPYTUX NPeIMETOB:

13pecb u ganee — pacnosHaBaTb KOHKPETHbIE NPUMEPbI OBLLMX NOHATUIA NO XapaKTEPHbIM NPU3HaKaM, BbIMOIHATL
[AeNCcTBMA B COOTBETCTBUM C ONpeseneHnem 1 NPoCTenWmnmMmN CBOMCTBAaMM NOHATUIN, KOHKPETU3MPOBaATb
npumepamu obLime NOHATHUA.
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® JHCIOJB30BaTh TpadudecKoe MPeICTABICHIE MHOXKECTB JIJISl OMHMCAHUS PealbHBIX
MIPOIIECCOB U SIBJICHHM, PH PEIICHUH 3a/1a4 APYTUX YIEOHBIX MPEIMETOB.
Yucaa
e OrnepupoBaTh Ha 0a30BOM YPOBHE MOHATUSMHU: HATYPAIbHOE YUCIIO, IIETI0€ YUCIIO,
OOBIKHOBEHHAs1 JIpoOb, JecsATHYHAs JpoOb, CMEIIaHHas ApoOb, paIMOHAIBHOE 4YHUCIIO,
apu(MeTHUECKUI KBaIPaTHBIM KOPEHB;
® CHOJIb30BaTh CBOMCTBAa 4YHCEI W TMpaBWwiIa JCUCTBUM TMpPHU BBINOJHEHUH
BBIUMCIICHHI;
® UCIOJB30BaTh MpHU3HAKK Jenumoctd Ha 2, 5, 3, 9, 10 mpu BBINOJHEHUH
BBIYHMCIICHUM U PEIICHUU HECIOXKHBIX 3a/1a4;
® BBINOJIHATH OKPYIJICHUE PAllMOHAJIBHBIX YUCEI B COOTBETCTBUU C MTPABUIIAMU;
® OLICHMBATh 3HAYCHHUE KBAAPATHOTO KOPHS U3 MOJOKUTEIBHOTO LIEJIOr0 YUCIIA;
® pacrno3HaBaTh palMOHAJIbHbIC U UPPALMOHAIIBHBIC YUCTIA;
® CpaBHHUBAThH YHKCJIA.
B noBceqHeBHOM KU3HM U MPU U3YYEHUH IPYTUX NPeIMETOB:
® OIICHUBATbH PE3YJIbTAThl BHIYUCICHUI MPU PEIICHUH MPAKTUUYECKUX 33724,
® BBIIOJIHATh CPABHEHUE YHUCEI B PEAIbHBIX CUTYaLIHSIX;
® COCTaBJIAThH YUCJIOBBIC BRIPAKECHUS MPU PEIICHUHU MTPAKTUYECKUX 3a]1a4 1 3a7a4 U3
JIPYTUX y4EOHBIX MPEIMETOB.
ToxknecTBeHHBbIE IPe0OPa30BAHUA
e BhINOJHATH HECIIOKHBIC MPEe0Opa3oBaHMUs ISl BHIYMCICHUS 3HAYCHUH YUCIIOBBIX
BBIPDAKEHMM, COAEpkKAIIUX CTENEHU C HATYpaJIbHBIM IIOKa3aTelIeM, CTENEHU C LEJIbIM
OTPHUIIATEIILHBIM TTOKa3aTelIeM;
® BBINOJHATH HECJOXKHBIE TPEOOPa30BaHUs IEIbIX BBIPAKCHUN: pacKpbIBaTh
CKOOKH, PUBOIUTH TI0JIOOHBIC ClIaraeMsbIe;
® UCIIOJIb30BaTh (HOPMYIIbI COKPAIIEHHOTO YMHOXKEHHUs (KBaJpaT CyMMBbI, KBaapaT
pa3HOCTH, Pa3HOCThH KBAIPATOB) AJISl YIIPOLICHUS BRIYUCICHUN 3HAYCHHI BHIPAKEHUM;
® BBINOJHATH HECIOXKHBIE MPeoOpa3oBaHUs JAPOOHO-TUHEHWHBIX BBIPAKEHUH U
BBIPAKEHUM C KBaJIPAaTHBIMU KOPHSIMH.
B noBcenHeBHOM KU3HM U MPU U3YYEHUH IPYTUX NPeAMETOB:
® [IOHMMATh CMBICJI 3aITMCH YKCJIa B CTAHIAPTHOM BU/JIE;
e OmepHpoBaTh Ha 0A30BOM YPOBHE MOHSATUEM «CTaHAAPTHAS 3aIUCh YUCIIAY.
YpaBHeHusi 1 HepaBeHCTBA
e OmnepupoBaTh Ha 6a30BOM ypOBHE MOHSATUSMU: PAaBEHCTBO, YUCIOBOE PAaBEHCTBO,
ypaBHEHUE, KOPEHb YPaBHEHMUsI, PEILICHUE YPaBHEHHUSI, YHCIOBOE HEPABEHCTBO, HEPABEHCTRBO,
pelieHue HePaBeHCTBA;
® [IPOBEPSTH CIPABEAINBOCTh YUCIOBBIX PABEHCTB U HEPABEHCTB;
® pemath JIMHEHHBIE HEPABEHCTBA W HECJOXKHBIE HEPABEHCTBA, CBOISIIMECST K
JIMHEWHBIM;
® pelIaTh CUCTEMbI HECJIOKHBIX JINHEWHBIX YpaBHEHUM, HEPABEHCTB;
® TIPOBEPSTH, ABISETCS JIU JAHHOE YHUCIIO PEIICHUEM YpaBHEHUS (HEPaBEHCTBA);
e pemaTh KBaJApaTHBIC ypaBHEHUS MO (popMmysie KOpHEH KBaapaTHOTO YpaBHEHHUS;
e 1U300paxkaTh pelIeHus HEPABEHCTB U UX CUCTEM Ha YHCIIOBOU MPSMOIA.
B noBceqHeBHOM KU3HM U NPU U3YYEHUH IPYTUX NPeIMETOB:
® COCTaBJIATH M PEIIaTh JUHEHHBIC YpaBHEHUS MPU PEIICHUH 3a]1a4, BOSHUKAIOIINX
B JIPYTUX Y4eOHBIX MpeaIMeTax.

DOyHKIUHA
e Haxomuts 3HaYeHNE QYHKIIUHU 110 3aJJaHHOMY 3HAYCHHIO apTyMEHTa;
® HAXOJWUThH 3HAUCHHE apTyMEHTA 110 3aJJaHHOMY 3HaYeHUI0 (PYHKIIUU B HECTIOKHBIX
CUTyalHUsIX;

20



® OIpEAeATh IOJOKEHUE TOYKU IO €€ KOOpJMHAaTaM, KOOpAMHAThl TOUKU IO €€
HOJIOKEHHIO Ha KOOPJMHATHOMN INIOCKOCTH;

e 1o rpadpuKy HaxXoIuUTh OONACTh ONpEAETCHHS, MHOXKECTBO 3HAYCHHH, HYIU
(GyHKIMU, TPOMEKYTKH 3HAKOMOCTOSIHCTBA, IPOMEXYTKHM BO3pacTaHUs M yOBIBaHUS,
HauOoJIblIIee M HaUMEHblIee 3HaYeHUs QYHKIINU;

® CTpOUTH rpaduK JTMHEHHON PYHKINY;

® MpOBEPsTH, SBISAETCA JHM JaHHBIM rpaduk rpadukom 3amaHHON (QyHKIHMH
(TMHEWHOM, KBapaTHYHOU, OOpaTHON MPOMOPIIUOHAIBHOCTH);

e onpenensaTh NpUOIMKEHHBIE 3HAUCHHUSI KOOPIUHAT TOUKU IepecedeHns rpaduxon
GyHKIINIH;

e omepupoBaTb Ha 0a30BOM  YpOBHE TMOHATHUSAMHU:  IIOCIEI0BATEIHHOCTD,
apudMeTHIECKas MPOrPECCHsl, TEOMETPHUECKAs IIPOTPECCHS;

e pemaTh 3aJa4d Ha IMPOrPECCHHM, B KOTOPBIX OTBET MOXKET OBITh IOJY4YEH
HETMOCPEJICTBEHHBIM MOCYETOM 03 puMeHEeHHS (PopMyII.

B noBcegHeBHOI :KM3HM M IPU U3YYeHHH APYIHX NPEAMETOB:

® HCIOJIB30BaTh TPAPHKHN PEaTbHBIX MPOLECCOB M 3aBUCUMOCTEH /ISl OTIPE/ICTICHUS
UX CBOMCTB (HauOOJIbIINE ¥ HAUMEHBIIINE 3HAYEHUS, IPOMEKYTKH BO3pAaCTaHUS U YOBIBaHMUSI,
00J1aCTH MOJIOKUTEJIBHBIX U OTPULIATENIbHBIX 3HAUCHHH U T.11.);

® 1CHOJb30BaTh CBOMCTBA JIMHENHONW (PYHKIMHU U ee IrpaduK NpU PEelIeHUH 3a1a4 U3
JIPYTUX y4EOHBIX MIPEIMETOB.

CraTucTUKa ¥ TeOpHUs BEPOATHOCTEH

e llmerp mnpeacraBieHHE O CTAaTUCTUYECKUX XapaKTEPUCTUKAaX, BEPOSTHOCTH
CIIy4altHOTO COOBITHS, KOMOMHATOPHBIX 3a7a4ax;

e pemaTh NpocTeiiliue KOMOMHATOpHBIE 33Ja4yd  METOJOM  HIpPSIMOro U
OpraHU30BaHHOTO nepedopa;

® [PEICTABJIATH JaHHBIC B BUJE TaONIULI, AMArpaMM, IpauKoB;

e 4yuTaTh UHPOPMAIUIO, IPEACTABIECHHYIO B BHI€ TaOJIMLIbI, TUarpaMmbl, rpaduka;

® ONpeensTh OCHOBHBIE CTATUCTUUYECKUE XapaKTEPUCTHKH YUCIOBBIX HAOOPOB;

® OIICHMBAThH BEPOSITHOCTH COOBITHS B MPOCTEHUIINX CITydasiX;

® UMETh NPE/ICTaBIEHUE O POJIM 3aKOHA OOJIBIIMX YUCEN B MACCOBBIX SIBJICHUSX.

B noBceHeBHOM KU3HHM M IPH M3YYCHHH APYTUX NPEJIMETOB:

® OILIEHMBATh KOJIMYECTBO BO3MOXHBIX BAPUAHTOB METO/I0M Tiepedopa;

® UMETh MPEJCTABIEHUE O POJIM MPAKTUYECKH JIOCTOBEPHBIX U MaJIOBEPOSATHBIX
COOBITHI;

® CpaBHHMBATh OCHOBHBIE CTAaTUCTHUYECKHE XAapPAKTCPUCTUKH, IIOJIYyYEHHBIE B
IpOLIECCe pelIeHUs MPUKIAIHOM 3aauu, U3yUEHHs peabHOIO SBJICHUS;

® OICHMBATh BEPOSATHOCTh pEAIbHBIX COOBITUH U SBICHUH B HECIO0XKHBIX
CUTYalLUsX.

TekcToBbIE 321241

e Pemarb HeCIOXHbIE CIOKETHBIE 337]audl PAa3HBIX TUIIOB HA BCE apU(PMETHUYECKHE
JIeHCTBUS;

® CTPOUTH MOJIENb YCIOBHS 3agaud (B BUAE TaOMUIBI, CXEMbl, PUCYHKa WU
YpaBHEHHS), B KOTOPOM JaHbI 3HAUEHUS JBYX U3 TPEX B3aMMOCBSI3aHHBIX BEJIMYUH, C IIEJIBIO
NIOMCKa PEIICHU 3a/1a4H;

® OCYILECTBIATh CHOCOO TOMCKAa pEIIeHUs 3a/ladd, B KOTOPOM pacCyXkJaeHue
CTPOUTCS OT YCJIOBUS K TPEOOBAHUIO UIIH OT TPeOOBaHUS K YCIOBHIO;

® COCTaBJIATH IUIAH PELICHMS 3a/1a4H;

®  BBLIEIATH dTallbl PEIICHUS 331a4H;

® UHTEPIPETUPOBATH BBIUMUCIUTEIbHBIE pPE3yAbTaThl B 3a7ade, MHCCIEN0BATh
MOJIy4YE€HHOE pellieHue 3aauu;
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® 3HAaTh pa3lIW4yMe CKOpOoCcTel OO0BEKTa B CTOSUYECH BOJE, MPOTHB TEYCHHUS U IO
TE€YECHHIO PEKH;
e pewlaTh 33/1a4M Ha HaXOXKJACHHUE YacTH YKMCJIAa M YUCIIA 10 €T0 YacTH;
e pewmarbh 3aJa4d pa3HbIX THUNOB (Ha pabOTy, Ha MOKYIKH, Ha JBUXKCHHE),
CBS3BIBAIOILIMX TPU BEJIMYUHBI, BBIJIEISITh 3T BEJIMUMHBI U OTHOIIECHUS MEX/y HUMU;
® HAXOAWTH IIPOLEHT OT YMCJIA, YNACJIO IO NMPOLIEHTY OT HEr0, HAXOAUTh IIPOLEHTHOE
CHM)KCHHE WM ITPOLIEHTHOE MOBBIILEHUE BEIINYUHBL;
® peuaTh HECJIOXKHBIE JOTMUECKHE 3314l METOJIOM PACCyKIACHUI.
B noBceHeBHOM KU3HM M TIPH M3YYEHUH APYTUX NMPeJIMETOB:
® BBIIBUraTh T'MIIOTE3bl O BO3MOXKHBIX IPEICIIBHBIX 3HAYECHUAX MCKOMBIX B 3ajaye
BEJIMYUH (JIeTIaTh IPUKUIIKY ).
I'eomeTpnueckne purypsi
e OmnepupoBatrh Ha 6a30BOM YPOBHE MOHATUSIMHU I'€OMETPUUYECKUX DUTYD;
e U3BIEKAaTh HMH(OPMAIMIO O TEOMETPUYECKUX (UTYpax, MPEICTaBICHHYIO Ha
yepTrexax B SBHOM BUJE;
® T[PUMEHATh JAJS PpELICHUs 337ay reoMeTpudeckue (akThl, €clid YCIOBUS HX
NpUMEHEHHUs 3aJaHbl B IBHOM (hopme;
e pewmarh 33/Ja4d HAa HAXOXKICHHE I'€OMETPUUYECKHUX BEIMYMH IO oOpasuam Wiu
aJIropuTMaMm.
B noBceHeBHOM KU3HHM M NIPH M3YYCHHH APYTUX NPEIMETOB:
® HCIIOJIb30BaTh CBOWCTBA I'€OMETPHUYECKUX (DUTYp IS pEIIeHHs] THIOBBIX 3a/ad,
BO3HHUKAIOIIMX B CUTyallUsIX [TOBCEIHEBHOM JKU3HMU, 3a]1a4 IPAKTUYECKOTO COJIEPIKAHNUS.
OTHomeHust
e OmepupoBate Ha 0a30BOM ypOBHE MOHATUSMH: PaBEHCTBO (GUTYp, paBHBIC
¢Gurypsl, paBeHCTBO TPEYrOJIbHUKOB, NapalUIeIbHOCTh MPSAMBIX, NEPIEHIUKYIIPHOCTh
IPSIMBIX, YTJIbI MEXY NPSAMBIMH, IEPIICHAUKYIISP, HAKJIOHHASA, IPOEKLHU.
B noBceHeBHOM KU3HM M IPH M3YYEHHUH IPYTUX NPeIMeTOB:
® JCIOJb30BaTh OTHOUICHMs Ul PEUICHMs NMPOCTEHINMX 3a1ad, BO3HUKAIOIIUX B
pEATbHOM KU3HH.
HN3mepenns n BbIYUCICHAS
e BpINONAHAT H3MEpPEHHE [UIMH, pPAcCTOSHUM, BEJIMYUH YIJIOB, C IOMOIIBIO
MHCTPYMEHTOB I U3MEPEHUH JJIUH U YIJIOB;
® [PUMEHATH (OPMYIbI NEPUMETpa, IO U 00bEMa, TUIOIMIAAN TOBEPXHOCTH
OTJIEIbHBIX MHOTOI'PAaHHUKOB IIPU BBIUNCIICHUSIX, KOTJ]a BCE JaHHBIE UMEIOTCS B YCIIOBHY;
e mpumeHATh TeopeMy Iludaropa, 6a3zoBble TPUTOHOMETPUUECKHE COOTHOILIEHUS
JUISL BBIYMCIICHUS JJIMH, PACCTOSIHUM, TTONIAJAEH B MPOCTEUIIINX CIydasiX.
B noBceHeBHOM KU3HM M NIPH U3YYCHHHU APYTUX NPEIMETOB:
® BBIUUCISATH PACCTOSHUSA HAa MECTHOCTU B CTAaHIAPTHBIX CUTYyalUsX, IUIOIIAIN B
NPOCTEHIINX CIIydasX, NPUMEHSTh (OpPMYJbl B MPOCTEHIINX CUTYyalUsX B MOBCEIHEBHOMN
YKU3HU.
I'eomeTpruyeckue nocrpoeHunst
e 300paxarh TUIOBBIE MIIOCKHE (GUTYPHI U GUTYpPHI B IPOCTPAHCTBE OT PYKU H C
MIOMOUIbI0 HHCTPYMEHTOB.
B noBceiHeBHO KU3HM U TIPM U3YUYEHHH APYTUX NMPeIMeTOB:
® BBINOJHATH NMPOCTEHIIINE MOCTPOCHUSI HA MECTHOCTH, HEOOXOAUMBIE B pealbHON
YKU3HU.
I'eomeTpuueckue npeodpazoBaHus
. Crpoutb Gurypy, CHMMETPHUUHYIO JaHHOW (PUType OTHOCHUTEIBHO
OCH U TOYKH.
B noBceHeBHOM KU3HM M TIPM M3Y4YCHHH APYTUX NPEJIMETOB:
J pacro3HaBaTh JBHKEHHE 0OBEKTOB B OKPYKAIOIIEM MHUPE;
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J pacro3HaBaTh CUMMETPUYHBIE (PUTYPBI B OKPYKAIOIIEM MHPE.
BekTopbl M1 KOOPAMHATHI HA IIOCKOCTH
e OmnepupoBath Ha 0a30BOM YypOBHE NOHATHUSIMH BEKTOpP, CyMMa BEKTOPOB,
IIPOU3BE/IEHUE BEKTOPA HA YNCII0, KOOPAMHATHI HA IIJIOCKOCTH;
e onpenenaTh NpPUONMKEHHO KOOPAMHATBI TOYKM IO €€ H300pakeHUI0 Ha
KOOP/IMHATHOH MJIOCKOCTH.
B noBceHeBHOM KU3HM M TIPM M3Y4YEHNH APYTUX NMPeJIMETOB:
® 1CIOJb30BaTh BEKTOPBl JJIs pEIIEHHs NPOCTEMIIMX 3a4ad Ha OIpeleleHHe
CKOPOCTH OTHOCUTEIBHOTO JABUKEHMSL.
Hcropusi MaTeMaTHKH
e OnuceIiBaTh OT/JENbHBIC BBIIAIOIINECS PE3Y/IbTaThl, IOJYYEHHBIE B XO/I€ Pa3BUTUSA
MaTeMaTHKH KaK HayKH;
e 3HaTh MPUMEPHl MaTEMaTHUYECKUX OTKPBITUH M HMX aBTOPOB, B CBSA3U C
OTEYECTBEHHOU U BCEMUPHOU UCTOPUEH;
® [IOHMMATh POJIb MaTeMaTHKH B pa3BUTHU Poccum.
Metoabl MaTeMaTHKH
e Bribuparh NOAXONAIIMHA HM3YYEHHBIH METOJ AJIS PELICHUM H3YYEHHBIX THUIIOB
MaTeMaTHYeCKUX 3a]ay;
e [IlpuBoauTh mnpHMeEpbl MATEMATHYECKUX 3aKOHOMEPHOCTEH B OKpYXKarollen
JNEHCTBUTENBHOCTU U IIPOU3BEICHUSAX UCKYCCTBA.

BbInycKHUK MOJIYYUT BO3MOKHOCTh HAYYUTHCA B 7-9 Kiaccax 1Jis1 o0ecrnedeHHs
BO3MO’KHOCTH YCIIEIIHOI0 MPOAOJIKEeHUs 00pa3oBaHusi HA 0230BOM H YIJIyOJIéHHOM
YPOBHSAX
DJIeMeHThI TEOPUHM MHOKECTB M MATEMATHYE€CKOM JIOTHKH
. Onepuposamv® nouwsamuamu: onpeoenenue, meopemd, aKCUOMA,
MHOJICECMBO, XAPAKMEPUCMUKU MHOICECMEA, NIeMEHI MHOJICeCmeda, Nycmoe,
KOHeuHoe U OeckoHeuHoe MHOIHCECMEO0, nOdMHODfC@CWlGO, npuHadﬂleCHocmb,
BKTIIOYEHUE, PABEHCIMBO MHONMCECS,

o u306pasicamov MHOMCECMEA U OMHOUEHUE MHONCECME C NOMOUbIO
Kpy206 Jiinepa;

o onpedenamv — NPUHAONIEICHOCMb — INEMEHMA  MHOICECMSEY,
00beOUHEHUIO U nepecedeHuo MHONCECMS,

o 3a0a8amov MHOINCECBO C HOMOWDLIO NEPEYUCTEHUS INEMEHIMO8,
CI0BECHO20 ONUCANUSL

o onepupoéamv  NOHAMUAMU.  BbICKA3bIBAHUE,  UCIMUHHOCMb U

JIOHCHOCM b 6blICKA3bI6AHUA, ompuyaHue 6blCK(l3bl8(lHulz, onepayuu Had
8bICKA3bIGAHUAMU. U, ULU, He, YCIIOBHbIE BbICKAZbIBAHUS (UMNAUKAYUU),
° CMpOUmb 8blCKA3LIBAHUS, OMPUYAHUSL bICKA3LIBAHULL.
B noBceaHeBHOM KMU3HM U NIPU U3YYEHUH APYTUX NPEAMETOB:
® Ccmpoumv YenouKu yMO3aKka0ue Ul Ha OCHO8e UCNOIb3068AHUS NPABUTL IOSUKU,
®  UCNONB308AMb MHOJCECMBA, ONEPAYUU C MHONCECMBAMU, UX epaghuieckoe
npedcmasienue OJisi ONUCAHUS PealbHbIX NPOYECCO8 U ABIEHULL.
Yucaa
e  Onepuposamsb NOHAMUAMU. MHONCECMBEO HAMYPAIbHBIX HUCEN, MHOMCECMBO
YenviX Yucen, MHONCeCMB0 PAYUOHANbHBIX YUCel, UPPAYUOHANbHOE HUCIO, K8AOPAMHUbILL

23pneck M fanee — 3HaTb onpeaeneHne NOHATUA, YMeTb NOACHATbL €ro CMbICA,YMETb UCMONb30BaTh NOHATUE U ero
CBOWCTBa NPW NPOBEAEHUMN PACCYXKAEHUN, AOKA3aTENbCTB, PpeLeHnn 3a4ad.
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KOpEHb,  MHONCECMBO  OClCMBUMENbHbIX — YUCel,  2eoMempuieckas  UHmepnpemayusl
HamMypaibHblX, YeavlX, PayuoHANIbHbIX, OeliCMEUMeIbHbIX YUCEL,
®  NOHUMAMb U 0OBACHAMb CMBICT NOZUYUOHHOU 3ANUCU HAMYPATLHO20 YUCA,
®  GLINONHAMb  BLIYUCICHUS, 6 MOM 4Yucie C UCHOIb308AHUEM  NPUEMOB
PAYUOHATILHBIX BbIYUCTEHUL,
®  GLINOIHAMb OKPY2NleHUEe PAYUOHATbHBIX YUCE C 3A0AHHOL MOYHOCBIO;
®  CpasHuBamv payuUOHAIbHbIE U UPPAYUOHATbHBIE YUCTA,
®  pPedCcmasnsimsb paYUOHAIbHOE YUCTO 8 8Ude 0eCAMUYHOU Opoou
®  YNOpAOOYUBAMD YUCA, 3aNUCAHHBIE 8 8U0E ODLIKHOBEHHOU U 0eCAMUYHOL OpoOU;
e naxooums HOJ/[ u HOK uucen u ucnonv308amo ux npu pewleHuu 3a0a4.
B noBceaHeBHOI1 ;KM3HU M PU U3YYE€HHH IPYTUX MPEAMETOB:
®  NpUMEHAMb NPABULA NPUOTUNCEHHBIX BbIYUCICHUL NPU peuleHUU NPaKmuyecKux
3a0ay u pewieHuu 3a0a4 Opyeux y4eOHvIX npeomemos;
®  GLINONIHAMb CPABHEHUE Pe3YIbMamos GblYUCICHUL NPU PeueHUuU NpaKmuidecKux
3a0au, 8 MOM YUC/Ie NPUOTUICEHHBIX GbIUUCTEHULL,
®  COCMasAMb U OYEHUBAMb HUCTIO8bIE BbIPANCEHUS NPU DeUuleHUU NPAKMu4ecKux
3a0a4 u 3a0a4 u3 opyaux y4eOHuLX npeomMemos,
®  3anuceieamv U  OKPYeIsiMb  YUCAOBble 3HAYEHUS PEAlbHbIX — GeIUYUH  C
UCNONb308AHUEM PAZHBIX CUCTEM USMEDEHUSL.
ToxknecTBeHHBbIE IPe0OPa30BAHUA
o  Onepuposamv NOHAMUSAMU CMENEeHU C HAMYPATbHbIM NOKA3amenem, CMeneHu ¢
YenviM OMmpUYyamenbHolM NOKA3amenem,
®  GLINOIHAMb NPEoOPA308AHUA YENbIX GbIPANCEHUN. OelCmsUus ¢ O0OHOUIeHaMU
(cnodwcerue, gbluumManue, YMHOJCEHUE), OeUCmEUs ¢ MHO2OUJICHAMU (CILOJICeHUe, GblYUmanue,
VMHOOICEHUe);
®  GLINONHAMb PA3NONCEHUE MHOSOUIEHO8 HA MHONCUMENU OOHUM U3 CHOCOO08:
BbIHECEHUE 3a CKOOKY, 2PYNNUPOBKA, UCNOIb3068AHUE POPMYT COKDAUWEHHO2O YMHONCEHUSL,
®  gblOeAMb KBAOPAM CYMMblL U PASHOCIU OOHOUNEHO8;
®  PACKIAObBIEAMb HA MHOMCUMENU KBAOPAMHBILL  MPEXYUTLEH,
®  GLINOHAMb NPeoOPA308AHUS BLIPANCEHUL, COOEPHCAUUX CMENeHU ¢ Yeablmu
OMPUYAMENLHBIMU NOKA3AMENAMU, Nepexooums Om 3anucu 8 6ude CMmeneHu ¢ yeavim
OMPUYAMENbHBIM NHOKA3AmeneM K 3anucu  suoe opoou,
®  GLINOIHAMb NPeoOpPaA308aHUs OPOOHO-PAYUOHATLHBIX BLIPANCEHUL: COKpAUeHUe
Opobell, npugeoenue aneebpauyeckux oOpobeti K oOwemMy 3HaMeHamento, ClONHCeHue,
VMHOXMCEeHUe, OelleHue aneedpaudeckux Opobell, 8036edeHue aneebpauyeckol O0poou &
HamypaioHyo U yeayio OmpuyamenbHyo cmenens,
®  GLINOIHAMb NPeoOPA308AHUS BBIPANCEHUT, COOEPAHCAUSUX KEAOPAMHBLE KOPHU,
® gvlOensimb K8AOpam CYMMbl UIU  PAZHOCMU  O8YYIEHA 8  BbIPAICEHUSX,
cooepicaumux Keaopammbwle KOPHU,
®  GLINOIHAMb NPEe0OPA308AHUS BBIPANCEHUT, COOEPAHCAUSUX MOOYTb.
B noBceHeBHOM KU3HM U TIPU U3YYEHHHU JAPYTUX NMPEIMETOB:
®  GLINOHAMb NPeodpaA306aHusi U OeUCmeus ¢ YUCIAMU, 3ANUCAHHLIMU 8
CMAaHOapmMHOM 8Uoe;
®  GLINOIHAMb NPeodPA308aHUs AN2eOPAUYECKUX BbIPAICEHUL NPU peuleHul 3a0ay
Opyeux yueOHbiX npeomMemos.
YpaBHeHus1 M HEpaBEHCTBA
e Onepuposéamv noHAMUAMU. YPAGHEHUe, HePABEHCME0, KOPEeHb YDAGHEeHUs,
peuwieHue HepaseHcmed, pAaeHOCUNbHbIE YPABHEHUs, O001ACMb onpeoeneHusi YpasHeHUs
(Hepasencmea, cucmemul YpaGHeHUll Ul HEPABEHCME),
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® pewiams JuUHEUHble YPAGHEHUS U YPAGHEHUS, CBO0UMblE K JUHEUHbIM C NOMOUbIO
MOACOECMBEHHBIX NPEOOPA308ANUIL,

® pewamsv KeaOpamuvle YPABHEHUS U YPAGHEHUs, C800UMble K KBAOPAMHBbIM C
HOMOWBIO MOAHCOECHEEHHBIX NPEOOPA3Z08ANHULL,

® pewamsv OpOOHO-TUHEUHbIEe YPABHEHUSL,

® pewamsv npocmelwiue  UPPAYUOHANbHBIE  VPABHEHUS  BUOA f(x)=a,

JEX)=y9(x);
o pewams ypasnenus uda X" =a ;

® pewiamsv YpasHeHUs CHOCOOOM pA3NONCEHUs HA MHONCUMENU U 3aMeHbl
nepemeHHoU;

®  UCNONB308AMb MEMOO UHMEPBAN08 Ol peuleHUsl Yeavlx U OPOOHO-PAYUOHATbHBIX
HepaseHcmae;

® pewams JUHeliHble YPABHEHUS U HePABeHCMEd C Napamempamu,

®  peuams HeCloHCHble K8AOPAMHble YPAGHEHUs C NAPAMEMPOM,

®  peuams HeCloNCHbIe CUCMEMbL IUHEIHBIX YPAGHEHUI ¢ NAPAMEempPamiL;

® pewamsv HeCl0CHbIE YPABHEHUS 8 YeNblX YUCTAX.
B noBceiHeBHO KU3HM U NIPU U3YUYEHHH APYTUX MPeIMETOB:
®  COCMasNAMyb U peuams JuUHeliHble U K8aOpammvie YPAGHeHUs, YPAGHEHUs, K HUM
ceoosimuecs, cucmemvl JUHEUHbIX VPAGHEHUU, HepPABeHCMSE Npu peuleHuu 3a0ay Opyeux
VueOHbIX npeoMemos,
®  GLINOHAMb OYEHKY NPasoOno00dUs pe3ylbmamos, NOAYYAeMblX Npu peueHuu
JIUHENHbIX U KBAOPAMHBIX YPAGHEHUll U CUCMeM JIUHENHbIX VPAGHEeHUU U HepageHCcms npu
peuieHul 3a0ay opyaux y4eOHvlX npeomMemos;
®  gbIOUPAMb COOMEEMCMEYIOWUE YDAGHEHUS, HEPABEHCMBA UMU UX CUCeMbl O/iA
COCMABNeHUs MAMEMAMUYECKOU MOOeIU 3A0AHHOU PeanbHOU CUMYyayuu uiu NpuUKiaoHou
3a0ayqu;
®  yMemb UHMEPNPemuUpo8ams NOJIYUEHHbIN NPU PeuleHUlU YPasHe s, Hepagencmea
U cucmemvl pe3yibmam 8 KOHMmeKCme 3A0aHHOU pPeaibHOU CUmMyayuu uiu NpuKiaoHou
3a0auu.
DOyHKIUHA
o  Onepuposamv NOHAMUAMU: DYHKYUOHATLHAA 3A6UCUMOCMb, (DYHKYUA, epapuk
@dynkyuu, cnocodvl 3a0anusi GYHKYuU, apeymeHm u 3Hayenue QYHKyuu, 001acmo
onpeoeneHuss U MHOXNCECMB0O 3HAYEHUl (QYHKYuY, HyIu QYHKYUU, NpoMelCymxu
3HAKONOCMOAHCMBA, MOHOMOHHOCMb (OYHKYUU, YEMHOCMb/HEUEMHOCMb YHKYUU,
o cmpoumsv  epaguxu  JUHEUHOU,  KEAOPAMUYHOU  (QYHKYul,  0Opamuou

NPONOPYUOHANLHOCMU, DYHKYUU 8Uda: Y = a+%b A \/; VY= 3’/; Y= |X| ;

® Ha npumepe K8aAOPAMUYHOU (PYHKYUU, UCNOBL308AMb NPeodpa3oeanus paguxa
@ynxyuu Y=f(x) ona nocmpoenus epaguros gynxyuii y = af (kx+b)+c ;

®  COCMABNAMb YPABHEHUs NPAMOU NO 3A0AHHBIM YCI08UAM: NPOX0oosiujeli uepes 08e
MOYKU C 3A0AHHBIMU KOOPOUHAMAMU, NPOX0OAwell yepe3 OaHHYI0 MOYKY U NapanlelbHOU
OaHHOU NPAMOLL;

® uccnedosamsb QYHKYUIO no e€ epapuxy,

®  HAXO0UMb MHOMCECMBO 3HAYEHUU, HYIU, NPOMENCYMKU 3HAKONOCMOSIHCMEA,
MOHOMOHHOCMU K8AOPAMUYHOU PYHKYUU,

® onepuposambo NOHAMUAMU: nocne008amenbHOCmy, apugmemuueckasi
npocpeccusi, 2eoOMempuyecKas npocpeccust;

® pewams 3a40a4u HA APUDMEMUYECKYIO U 2e0MEMPULECKYIO NPOSPeCccuio.
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B noBce1HeBHOM KU3HM U TIPU U3YYEHHH APYTUX MPEIMETOB:
®  ULIIOCMPUPOBAMb C NOMOWBIO SPAPUKA PeaTbHYI0 3A8UCUMOCHIb UTU NPOYeCcc No
UX XApaKmepucmuKam,
®  UCNONBL306AMb CEOUCMEA U SPAPUK KBAOPAMUYHOU (DYHKYUU NPU pelueHuu 3a0ay
U3 Opyeux yueoOHvix npeomMemos.
TekcToBbIe 32124
o Pewamv npocmoeie u CIO0JCHBIE 3A0AYU PA3HLIX MUNOS8, A MAKMAHCE 3A0ayU
NOBbIULEHHOU MPYOHOCMIU,
®  UCNONB306AMb pA3HBIE KpAMKUE 3ANUCU KAK MOOeIU MEKCMO8 CIONCHLIX 3a0ay
0J151 NOCMPOeHUsl NOUCKOBOLL CXeMbl U peuleHus 3a0ay;
®  pazuuamv MoOeib MeKCma U MOoOelb peuleHus 3a0adu, KOHCMPYUposams K
O0OHOU MOOENU PeuleHUsl HECIONCHOU 3a0aiu pasHble MOOelU MeKCma 3a0ayil,
® 3HamMb U NpUMEHAmMb 00a cnocoba Noucka peuwieHus 3a0ai (om mpedo8aHus K
YCIOBUIO U OM YCI08USL K MPebOB8aAHUIO),
®  MO0eIuposamv paccyicoeHusi npu NOUCKe peueHuss 3a0a4 ¢ NomMoujbio epag-
cxemul;
®  BblOCAMb HIMANDL PEULEHUSL 3A0aAUU U COOEPAHCAHUE KAANCO020 IMANA,
® yuemb GbLOUPAMb ONMUMALLHBLIL MEMOO PeueHUs: 3a0adu U 0CO3HABAMb GbLOOD
Memooa, paccmampuéams paziuyHble Memoobl, HaX00Uumv pasHble peuleHus 3a0ayu, eciu

B03MOIHCHO,
®  AHAIU3UPOBAMb 3aMPYOHEHUsI NPU PeueHUU 3a0al,
®  GLINOJIHAMD PasnuyHbvle npeoopazosanus npeoloHCeHHO 3a0auu,

KOHCMPYUPOBAmsv HOBble 3a0ayu U3 OAHHOU, 8 MOM Yucie obpammuvle;

® UHMepNPemupo8amy BbIYUCIUMENbHbIE DPe3VIbMamyvl 8 3adave, UCC1e008amy
NOYYeHHOe peuerue 3a0a4u,;

®  QHANU3UPOBAMb BCEBOZMOICHBIE CUMYAYUU B3AUMHO2O PACHOLONCEHUS O08YX
00bEeKMOo8 U UBMEHEeHUe UX XaAPAKMEPUCTUK NPU COBMECHOM O8UNCEHUU (CKOPOCMb, 8peMs,
paccmosiHue) npu peuwleHuu 3a0ay Ha O08udceHue 08yxX 00beKmo8 KAK 8 OOHOM, MaK u 8
NPOMUBONOTIONCHBIX HANPABTICHUSX,

®  UCCe008aMb BCEBOZMONICHBIE CUMYAYUU NPU PEUEHUU 3a0ay HA OBUICEHUE NO
peKe, paccmampuéams pasHovle CUCmeMbl OMCc4Eema,

® pewams pazsHooOPA3HblE 3a0a4U «HA YACMUY,

® pewamsv U 000CHOBHIGAMb C80€ peuleHlUe 3a0a4 (8blOelsimb MaAMeMamuyecKyio
OCHOBY) HA HAXOMCOEHUe YAcmu YUcia U 4ucia no e20 4acmu Had OCHO8e KOHKPEMmHO2O0
cmbicna opoou;

® 0co3HaBamMv U 00BACHAMb UOEHMUYHOCMb 3A0a4 PA3HLIX MUNOS, CEA3bIBAIOUSUX
mpu 6equyuHvl (Ha pabomy, HA NOKYNKU, HA OBUdCEHUE). BblOENsIMb MU BeIUYUHbL U
OMHOWIEHUsL MeJHCOY HUMU, NPUMEHAMb UX NpUu peuleruu 3a0ay, KOHCMpPYuposams
cobcmeenmbvie 3a0ay YKA3aHHbIX MUNO8;

® glademb OCHOGHBLIMU MemMOOAMU peuwleHuss 3a0a4 Ha CMecu, CHiasbl,
KOHYeHmpayuu,

® pewamsv 3a0auu HA NPOYEHMbl, 6 MOM HUCLe, CIOJNHCHble NPOYEHmbl C
000CHOBAHUEM, UCNOTIL3YS PA3HbIE CNOCOObI;

® pewamsv Jn02uyecKue 3a0ayu PAaHbIMU CHOCObAMU, 6 MOM Yucie, ¢ O08YMs
Onoxamu u ¢ mpemst 6I0KAMU OAHHBIX C NOMOWbLIO MAOIUY,

® pewamsv 3a0auu NO KOMOUHAMOPUKE U MeOpuu GepoAmMHOCHmelN HA OCHO8e
UCNONb308AHUS U3YUEHHBIX MEMOO08 U 0DOCHOBLIBAMb peuleHUe;

®  peuamsv HeCloHCHbIe 3A0ayU N0 MAMEMaAMUIecKol Cmamucmuke,
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® 06n1a0emv  OCHOGHLIMU  MeMOOAMU  peuleHUus  CIONHCeMHbIX  3a0ay:
apugmemuueckuil, aneebpaudeckull, nepebop BapuUAHmMOs, 2eoMempudeckull, spaguieckuil,
NPUMEHAMb UX 8 HOBLIX NO CPABHEHUIO C U3YUEHHBIMU CUMYAYUSX.
B noBceaHeBHOI1 ;KM3HU M IPU U3YYe€HHH JPYTUX MPEAMETOB:
® gvldensMb NPU peuleHul 3a0ay XapaKxmepucmuku paccmampueaemoll  3aoaue
cumyayuu, OmMiuuHble OmM  peanlbHblX  (me, Om  KOMOPLIX  AOCMPASUPOBATUCD),
KOHCMPYUPOBANMb HOBble CUMYAUUU C YYEMOM IMUX XAPAKMEPUCMUK, 8 YACMHOCMU, NpPU
peweHuu 3a0ay Ha KOHYEeHMpayuu, y4umsléams HIOMHOCMb 8eujecmad;
® pewamv U KOHCMPYUPOBAMb 3A0A4U HA OCHOBE DACCMOMPEHUS DPealbHbIX
cumyayuii, 8 KOMmopvix He mpebyemcsi MmOuHbll GbIYUCTUMENbHBIU PE3YIbmam,
® pewamsv 3a0auu Ha OBUdNCEHUe NO peKe, PACCMAMPUBdas pasHvle CUCMeMbl
omcuema.
CrarucTuKa ¥ TeOpUusi BEpPOSITHOCTE
o Onepuposamv NOHAMUAMU. cmoaOUamvie U Kpy2osble Ouazpammvl, madauysl
OAaHHBIX, CpeoHee apughmemuueckoe, MeOuanda, Haudoavbuee U HAUMeHbUlee 3HAYEHUS
8bI00PKU, pazmax 6vlOOpKU, Oucnepcus u CMmaHoapmuoe OMKIOHEeHUe, CIYYAluHAs
UBMEHYUBOCTND,
® uzsleKamv UHpOpMaAyUlo, NPeoOCMABIeHHYl0 6 Mmabauyax, Ha Ouacpammax,
epaghuxax;
® coCcmasnAms Mabauybvl, CMpoUms OUASPAMMbL U 2PADUKU HA OCHOBE OAHHBIX,
® onepuposamv NOHAMUAMU. DAKMOPUAN YUCIA, NEPEeCMAHOBKU U COYemAanus,
mpeyeonvhuk Ilackans,
®  NpUMEHAMb NPABULO NPOU3BEOCHUS NPU PeUleHUU KOMOUHAMOPHBIX 3A0ay,
® onepuposamv NOHAMUAMU: CIAVYAUHBIL ONbIM, CAVYAUHBIL 8bIOOD, UCHbIMAHUE,
leMeHmapHoe Cayyainoe codvimue (Ucxoo), Kiaccuyeckoe onpeoesieHue eposmHoCmu
CYHAUHO20 COOLIMUSL, ONEPAYUU HAO CYUAUHBIMU COOLIMUIMU,
®  npedCcmasiims UHGOPMAYUIO C NOMOUWDBIO KpY2o8 Jilnepa,
® pewamsv 3a0a4u HA BbIYUCIEHUE BEePOSMHOCIMU ¢ NOOCHUeMOM KOaudecmed
8aPUAHMO8 C NOMOUbIO KOMOUHATMOPUKU.
B noBceiHeBHOM KU3HHU M IPH U3YYEHHH APYTUX NMPEIMETOB:
® u3GIEKamb,  UHMEPNPemuposamv U  Npeodpazosvieams  UH@opMayuro,
NPEeOCMABIeHHYI0 8 MAOIUYAxX, HA OUASPAMMAX, 2pApUKAx, OMpaicarowyro Ceoucmed u
XapakmepucmuKu peaibHblX NPoOYecco8 U a61eHUll,
® onpedensimv cmamucmudeckue Xapakmepucmuku 6blOOpoK no mabauyam,
ouazpammam, epapuram, GbINOIHAMb CPAGHEHUE 8 3ABUCUMOCIIU OM Yelu PeuleHUsl 3a0ayu;
®  OYeHUBAMb BEPOAMHOCHb PEAIbHbIX COOBIMULL U A6TEHUI.
I'eomeTpuueckue Gpurypsnl
o  Onepuposams NOHAMUAMU 2e0MEMPUYECKUX pucyp;
® u3gIEKamb, UHMEPNpemuposamv U  Npeobpazosvieams  uUHpopmayuro o
eeomempuieckux ueypax, npedcmasienHylo Ha 4epmexcax,
® npuMeHamb 2ceomempuueckue paxmvl Ol pewleHus 3a0ay, 6 MmMOM Hucie,
NPeOnonazaruux HeCKOJIbKO WA208 peueHuUs;
® hopmynuposame 8 nNpOCMeNUX CYHAAX CEOUCMBA U NPUSHAKU Puzyp,
®  00Ka3bI8AMb 2EOMEMPUYECKUE YINBEPHCOCHUSL,
® grademv CMAHOAPMHOU Kiaccugukayuell NIOCKUX gueyp (mpeyeorbHuKos u
UemblpEXY20bHUKOB).
B noBceiHeBHO KU3HM U TIPH U3YYEHHH JAPYTUX NMPEIMETOB:
® UCNONBL306AMb  CEOUCMBA  2eOMempuYeckux @ueyp O0asi  peuweHus 3a0au
APAKMUYecKo2o Xapakmepa u 3a0ay U3 CMeHCHbIX OUCYUNTUH.
OTHoweHNs
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e Onepuposamv NOHAMUAMU. PABEHCMBO ¢hueyp, pasHvlie Gueypel, PABEHCMBO
Mpey2obHUKO8, NAPAIEIbHOCHb NPAMbIX, NEPREHOUKYISAPHOCHb NPSAMbBIX, Yeibl MeHCoy
NPAMbIMU, NEPREeHOUKVIAD, HAKIOHHAA, NpoeKyus, nodobue ¢ueyp, nodobHvle dueypsl,
n000OHbBLE MPEY2OIbHUKU,

® npumenamo meopemy Daneca u meopemy o HNPONOPYUOHANLHBIX OMPE3KAX NPU
peutenuu 3a0a4;

®  Xapakxmepuzoeamv G3AUMHOE DPACNOJIONCEHUE NPAMOU U OKPYICHOCU, O8YX
OKPYHCHOCMELL.

B noBceiHeBHOM KU3HM U TIPH U3YYEHUH APYTUX MPEIMETOB:

®  UCNONBL306AMb OMHOWEHUS OJisl peuleHus 3a0ay, BO3HUKAOWUX 6 PealbHOl
JICU3HU.

HN3mepenust u BLIYUCIEHUS

e  Onepuposamsv npedcmasieHusmu o OauHe, Niowaou, 00véme KaxK SelUYUHAMU.
Ilpumensmo  meopemy Ilugpacopa, Gopmyrvl niowaou, o006véma npu  peweHuu
MHO20WAL0BbIX 3a0ai, 8 KOMOpPbIX He 6ce OaHHble NpeoCcmasienvbl 5A6HO, d mpedyiom
BbIUUCTICHUL, ONepupo8ams 0o01ee WUPOKUM KOIULECMBOM (OpMYL  OAUHbl, NIOWAOU,
00véMa,  BLIYUCTAMb — XAPAKMEPUCTUKU — KOMOunayui  gueyp  (okpyscnocmel  u
MHO20V20IbHUKOB) — GbIMUCIAMb — PACCMOAHUSL — Mewucdy  ueypamu,  NpuMeHsms
mpuzoHomempuieckue Gopmyavl 0 GbIYUCIEHUU 6 DOJlee CONCHLIX CAYYAsAX, NPOBOOUMDb
BbIUUCTICHUSL HA OCHOBE PABHOBENUKOCIU U PABHOCOCABIEHHOCIUL,

®  1POBOOUMb NPOCMbLE BbIUUCIEHUS HA 0OBEMHBIX Menax;

*  opmyruposams 3a0a4u HA BLIYUCIEHUE ONUH, NIOWA0el U 00bEMO8 U peulams
ux.

B noBceHeBHOI1 ;KU3HU M NIPU U3YYe€HHUH IPYTHX MPEIMETOB:

®  1POBOOUMb BLIYUCTEHUS HA MECIMHOCU,
® npuMeHaAmb (YOpMYIbl NPU BLIYUCIEHUAX 8 CMENCHbIX YYeOHbIX npeomemax, 6
OKpYdHcaroujeli 0eucmeumenbHOCmu.
I'eomeTpryeckue NocTpoeHus
e U300pasxcamv ceomempuueckue ¢uaypbl NO MEKCMOBOMY U CUMBOIbHOMY
OnuUCanuio;
®  CBODOOOHO ONEpUPOBaMb YEPMENCHBIMU UHCMPYMEHMAMU 8 HECTIONCHBIX CLYUASX,
®  GLINOIHAMbL NOCMPOCHUST MPEY2OTbHUKOS, NPUMEHAMb OmOelbHble Memoobl
NOCMPOeHUll YUPKYIeM U JUHelKOU U nposooums npocmeluue uccie008anus Yucua
peuleHutl;
® u300padicamsv MmMunogvle nIOCKUe uaypvl U O00beMHble merd ¢ NOMOUbIO
NPOCMeEUUUx KOMNbIOMEPHbIX UHCIPYMEHMO8.
B noBce1HeBHOM KU3HM U NIPU U3YYEHHH JAPYTUX MPeIMETOB:
®  GLINOIHAMb NpOCMenuiue NOCMPOEHUs HA MECIMHOCIU, He0OX0OUMble 8 PealbHOU
HCUBHU,
®  OYeHUuBamv pasmepsl PeanrbHbIX 00BLEKMO8 OKPYAHCAIOUWE20 MUpA.
IIpeoOpa3oBanus
. Onepuposams nousamuem 0BUNCEHUS U NPEOOPA308aAHUSL NOO0OUS,
gnademsv NpUEMamMu NOCMPOEHUs Quayp € UCNOIb308AHUEM OBUNCEHUU U
npeobpazosanuti n000OUsl, NPUMEHAMb NOLYYEHHbLE 3HAHUA U ONbIM NOCMPOEHU
8 CMEMNHCHBIX NPEOMemax U 8 peaibHblX CUMYAYUAX OKPYHCAIOULe20 MUpa,

o cmpoums ueypy, n000OHYI0 OAHHOU, NOIL308AMbCS CEOUCMBAMU
no0o6us 01 060CHOBAHUS CBOLICE uUcyp;
o NPUMEHSIMb  CEOUCMBA OBUINCEHUTI OISl NPOBEOEHUs. NPOCMEUUUUX

0060CHO8aHULL c80LICE puzyp.
B noBceIHeBHOIi KU3HU M IIPH H3YyYEHHUH JAPYTUX NPeIMETOB:
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J NPUMEHAMb  CEOUCMBA OBUNCEHULl U NPUMEHAMb nodobue OJis
NOCMPOEHUN U BbIYUCTICHUII.
BekTopbl M KOOPAUHATHI HA TJIOCKOCTH
o Onepuposams NOHAMUAMU BEKMOP, CYMMA, PA3HOCMb 8eKMOPO8, Npou3eedeHue
8EKMOpA HA YUCNO, Y201 MeHcOy BeKMOpaMU, CKAJSPpHOe Npou3eeoeHue 6eKmopos,
KOOpOUHAMbL HA NAOCKOCMU, KOOPOUHAMbI 8eKMOPA,
®  BLINOIHAMb OCUCMBU HAO 8eKMOpAMU (ClOJHCEeHUe, 8blYUmMAaHUe, YMHOJCEeHUe HA
YUCTI0), BLIYUCAAMb CKANSIPHOE Npou3eedeHue, Onpeoeniamv 6 NPOCMetuux Cryyasx y2oi
MedHcoy BeKmopamu, BbINOJHAMb PA3IONCEHUEe 6eKMOpA HA COCMABAAWUe, NPUMEHSAMb
NONYYeHHble 3HaAHUA 8 husuKe, NoIb308aAMbCA POPMYIOU BLIYUCIEHUS PACCIMOSIHUS MEHCOY
MOYKAMU NO U36ECMHBIM KOOPOUHAMAM, UCNOb308aMb VPAGHEeHUs Gueyp Ol peuleHus
3a0ay;
®  NPUMEHAMb 6eKMOPbl U KOOPOUHAMbL OISl PEUleHUsl 2eOMEeMPUTECKUX 3a0ad Ha
gblUCAeHUEe ONUH, Y2Tl08.
B noBce1HeBHOM KU3HHU U NIPH U3YUYEHHHU APYTUX NMPEIMETOB:
®  UCNOBL3068aMb NOHAMUSL BEKMOPO8 U KOOPOUHAm OJisl peuleHus 3a0ay no Qusuxe,
eeoepaghuu u Opyeum yueoHviM npeomema.
HcTopust MaTeMaTHKH
e Xapaxkmepuzoeamv  6KIAO  BbIOAIOWUXCA — MAMEMAMUKO8 6  pazsumue
MamemMamuKy U UHbIX HAY4HbIX obaacme,
® NOHUMAmMb poiib Mamemamuku é pazeumuu Poccuu.
MeToabl MATEMATHKH
o Ucnonwv3ys usyueHHvle Memoobl, NPOBOOUMb O00KA3AMENbCMB0, BbINOIHAMb
onposepaicenue;
® gblOUpamMb  U3VUEHHble  MemoObl U UX ~ KoMOumayuu 0N peuleHus
Mamemamuyeckux 3a0a4,
®  UCNOIBL306aAMb MamemMamuieckue 3HAaHus Ol ONUCAHUS 3aKOHOMepHocmell 8
OKpydHrcaroufeti OeticmeumenrbHOCmu U NPOU3BeOeHUsX UCKYCCMEa,
® NpuMeHAmb  npocmeluiue  NpocpaMMHble  cpedcmea U - IJNeKMPOHHO-
KOMMYHUKAYUOHHbBLE CUCEMbL NPU PeUleHUU MAMeMamuieckux 3a0adu.
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