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1. IlaHupyemMble pe3yJbTaThl 0OCBOEHHS TeoMeTpuM 7-9 Kiaaccax

JIMYHOCTHBIE PE3YJIbTATHI 0TPAKAT ¢(h)OPMHPOBAHHOCTHL B TOM YHCJIE B YACTH:

Fpamaﬂcxoro BOCIIMTaHUA:

IPaXJAHCTBEHHOCTH KaK MHTETPATUBHOTO KAYECTBA JINYHOCTH, MO3BOJISIONIETO YEJIOBEKY OCYIIECTBIATh CeOsl FOPUIMYECKH, HPABCTBEHHO M MOJTUTHYCCKH
JICCCIIOCOOHBIM;

aKTUBHOM I'Pa)kKIaHCKO MO3HINHU, TPAXJAHCKOH OTBETCTBEHHOCTH, OCHOBAaHHOM Ha TPAANIMOHHBIX KyIbTYPHBIX, TyXOBHBIX U HPaBCTBEHHBIX [IEHHOCTSX POCCHICKOTO
o011ecTBa;

KyJIbTYpbl MEXKHAIIMOHAILHOTO OOLLEHUS; IPUBEPIKEHHOCTH UIesIM UHTEPHALIMOHATIN3MA, APYKObI, PaBEHCTBA, B3aUMOIIOMOIIN HapOJIOB;

YBaXXUTEIBHOTO OTHOLIEHUSI K HALIMOHATIBHOMY JOCTOUHCTBY JIFOZEH, UX UyBCTBaM, PETUTHO3HBIM YOEKICHUSIM;

IIPAaBOBOM U NOJUTHYECKON KyJIbTYpPBI JE€TEH, pACIIMPEHNE KOHCTPYKTUBHOI'O YYacTHsl B IPUHATHH PELICHUM, 3aTparuBaroluX UX IIpaBa HHTEPECHI, B TOM YHCIIE B
pa3InuHBIX (opMax caMOOpraHU3aluK, CAMOYIIPABICHNU, OOIIECTBEHHO 3HAYMMOH JIeATEIbHOCTH;

OTBETCTBEHHOCTH, IPUHIIUIIOB KOJUIEKTUBU3MA U COLMAIBHOM COMMIAPHOCTH;

CTaOMIBHON CHCTEMBI HPABCTBEHHBIX U CMBICIIOBBIX YCTaHOBOK JIMYHOCTH, O3BOJISIONIMX HIPOTHBOCTOATH UICOIOTUH SKCTPEMHU3MA, HAI[MOHAIM3Ma, KCEHO(DOOuH,
KOppyHnuun, JUCKpUMHUHAIIUU 110 COLIUAJIbHBIM, PEJIUTUO3HBIM, PACOBBIM, HAIIUOHAJIBHBIM ITPU3HAKAM U APYTUM HETAaTUBHBIM COHMAJIbHBIM ABJICHUAM,

MIPaBOBOi, COMANBHON U KyJIbTYPHOM aJanTaluu ACTEH, B TOM YUCIE IEeTEH U3 CeMEU MUTPAHTOB;

OIIbITA YYacTHUs B IIKOJIBHOM CaMOYIPaBJIEHUH U OOIIECTBEHHOH KU3HU B IIpeJiesiax BO3PACTHBIX KOMIIETCHIIMN C y4€TOM PErHOHAJIbHBIX,
STHOKYJIbTYPHBIX, COLIUAJIbHBIX U IKOHOMUYECKHX OCOOEHHOCTEN;

TFOTOBHOCTHU K YYaCTHUIO B IIPOLIECCE YIOPSAJOUEHHS COLMAIBbHBIX CBSI3€H U OTHOLIEHHM, B KOTOPbIE BKJIFOUEHBI U KOTOpPBIE (POPMUPYIOT CaMU yyalluecs;
OTIbITa HETIOCPECTBEHHOI'O IPaXAAHCKOTO y4acTHUsl, TOTOBHOCTH Y4acTBOBATh B KU3HEECSATEIbHOCTH MTOAPOCTKOBOIO OOLIECTBEHHOI'O 00BEAMHEHNUS,
MIPOJYKTUBHO B3aUMOJECHCTBYIOLIETO ¢ COLMAIIBHON CPEAON U COLMaIbHBIMU UHCTUTYTAMH,

uAeHTUUKAIMS ceOsl B KadecTBE CyObeKTa COLMANIbHBIX MPeoOpa30BaHMIA;

KOMIIETEHTHOCTEH B cpepe OpraHn3aToOpCKON NesTENbHOCTH;

LIEHHOCTEN CO3UATENBHOTO OTHOLIEHUS K OKPYIKAIOIIEH IeHCTBUTEIBHOCTH, IEHHOCTEN COLMAIIBHOTO TBOPYECTBA, IEHHOCTH MTPOTYKTUBHOU
OpraHu3alyy COBMECTHOU NEATEIbHOCTH, CAMOPEAIN3alliy B IPYIIIE U OPraHU3aliu, LICHHOCTH «APYyTroro» Kak paBHOIIPABHOI'O MapTHEPA;
KOMITIETEHIINH aHaIn3a, MPOEKTUPOBAHUS, OPraHU3alluU ACSITEIbHOCTH, peIeKCcuy N3MEHEHU, C1oco00B B3aUMOBBITOJTHOTO COTPYAHUUYECTBA, CIIOCOO0OB
peanu3aiy cOOCTBEHHOTO JIMIEPCKOT0 MOTeHIHAA.

IMaTpuoTHYecKOro BocnuTaHus U OPMHUPOBAHUS POCCUHCKOW UIEHTHIHOCTH:

POCCHICKOM T'pa)KAaHCKOM MAECHTUYHOCTHU: MMATPUOTU3MA, yBaKeHU K OTeuecTBy, K IPOLIJIOMY M HAaCTOSIIIEMY MHOIOHAIIMOHAIBLHOTO Hapoaa Poccun,
YyBCTBa OTBETCTBEHHOCTH U AoJira nepen Poaunoil, naentudukammm ceds B kauecTBe rpaxaannHa Poccun, cyObeKTUBHOM 3HAYMMOCTH UCTIOIb30BAHUS
PYCCKOTO s13bIKa U S3bIKOB Hap00B Poccru, 0CO3HAHMS U OLYIIEHUs TMYHOCTHON CONPUYACTHOCTH CYJb0€ POCCUICKOT0 HApOIa;

OCO3HAaHUS ’THUYECKON MPHUHAICKHOCTH, 3HAHUS UCTOPHUH, SA3bIKA, KYJIBTYpPbl CBOETO HApO/1a, CBOETO Kpasi, OCHOB KYJIbTYPHOTO HACJIEIHs HAPOJOB
Poccun n uenmoBedecTBa;

HUJIEHTUYHOCTH C POCCUMCKON MHOTOHAIMOHAIIBHON KYJIBTYPOH, COPUYACTHOCTH HCTOPUHU HAPOJOB U F'OCYIapCTB, HAXOAUBIINXCS HA TEPPUTOPUH
COBpeMeHHOM Poccun; MHTEpHOpU3aluy I'yMaHUCTUYECKUX, IEMOKPATUYECKUX U TPAJIULUOHHBIX LICHHOCTEH MHOIOHALIMOHAIBHOTO POCCUUCKOTO
o01ecTBa.



OCO3HAHHOTO, YBXHUTEIHLHOTO H JOOPOKEIATEITHHOTO OTHOIIICHHUS K HCTOPUH, KYJIbType, PeUT U, TPAAUIIHSIM, SI3bIKaM, IIEHHOCTSAM HapoaoB Poccuu u
HapOA0B MUDA.

BBICOKOHPABCTBEHHOTO, TBOPUECKOTO, KOMIIETEHTHOTO TpaskaannHa Poccnu, mpuHmMatomiero cyap0y OTedecTBa Kak CBOIO TIMYHYIO, OCO3HAIONIETO OTBETCTBEHHOCTh
3a HACTOsAIIee U OYAYIEe CBOCH CTPaHbI, yKOPEHEHHOTO B TyXOBHBIX M KYJIBTYPHBIX TPAIAUIIMIX MHOTOHAIIMOHAIEHOTO Hapojaa Poccuiickori denepanuu;
MaTPUOTH3Ma, TyBCTBA TOPJIOCTH 32 CBOIO PofiiHY, TOTOBHOCTH K 3amuTe HHTepecoB OTedecTBa, OTBETCTBEHHOCTH 3a Oyaymiee Poccnu, m000BH K pOTHOMY Kparo,
POJAHOMY JIOMY;

OpPHUEHTANUN 00YYAIOIIMXCS B COBPEMEHHBIX O0IIECTBEHHO-TIOIUTUYCCKUX MPOIECCax, MPOUCXOAIINX B Poccuu u Mupe, 0CO3HaHHOM BBIPa0OTKH COOCTBEHHOM
TTO3UIIMH 10 OTHOIICHHUIO K HUM Ha OCHOBE 3HAHUS M OCMBICIICHUS ICTOPHH, TYXOBHBIX IIEHHOCTEH M JOCTM)KEHNI Halllel CTPaHbI;

YBa)KCHUS K TAKUM CHMBOJIaM TOCYJIapCTBa, Kak repo, ¢uiar, rumH Poccuiickoii denepanuu, K ICTOPUYSCKUM CUMBOJIaM U maMsaTHUKaM OTedyecTra.

JyX0BHOr0 1 HpaBCTBEHHOI'0 BOCIIUTAHUA JETEH HA OCHOBE POCCUICKUX TPAAULMOHHBIX LICHHOCTEM:

LIEJIOCTHOTO MUPOBO33PEHNUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKU M OOLIECTBEHHON MPAKTUKHU, YYUTBIBAIOLIETO COLUAIBHOE,
KyJbTYPHOE, SI3bIKOBOE, JYXOBHOE MHOI'000pa3ue COBPEMEHHOTO MUPA;

Pa3BUTOrO MOPAIBLHOTO CO3HAHUS M KOMIIETEHTHOCTH B PEHICHUH MOPAJIBHBIX MPOOJIEeM Ha OCHOBE JIMYHOCTHOTO BHIOODA,

3HAHUS OCHOBHBIX HOPM MOpAJIM, HPABCTBEHHbIX, JYXOBHbBIX UJI€AJIOB, XPAHUMBIX B KYJbTYPHBIX TPAAUIMAX HapoaoB Poccuu, roTOBHOCTH HA UX OCHOBE
K CO3HATEJIbHOMY CaMOOTPAHUYEHHIO B IIOCTYIKAX, IOBEIEHUH, PACTOYUTEILHOM ITOTPEOUTENILCTBE;

HPaBCTBEHHBIX YyBCTB U HPABCTBEHHOTO [MOBEACHMSI, OCOSHAHHOI'O M OTBETCTBEHHOI'O OTHOLIEHMSI K COOCTBEHHBIM OCTYIKAM, YMEHHUS CIIPABEIINBO
OLICHUBATH CBOM MOCTYIIKH, TOCTYIIKHA JPYIHX JIIOIEH;

CIIOCOOHOCTH K HPABCTBEHHOMY CaMOCOBEPIIIEHCTBOBAHUIO;

IIPEJCTaBICHUH 00 OCHOBAaX CBETCKOM ITHKH,

3HaHUS KYJIbTYpPbl TPAJIULMOHHBIX PEJTUTUH, UX POJIM B Pa3BUTUU KYJIBTYpbI U HCTOpUM Poccuu 1 yenoBeyecTBa, B CTAaHOBJICHUH I'PaXkJaHCKOIO 001IecTBa
Y POCCUKCKOM TOCYIapCTBEHHOCTH;

MMOHMMAaHHUs 3HAUY€HUSI HPaBCTBEHHOCTH, BEPHI U PEIUTUHU B KU3HU YEIOBEKA, CEMbU U O0IIECTBA;

BEPOTEPIUMOCTH, YBAKUTEIILHOTO OTHOILIEHHUS K PETUTMO3HBIM UyBCTBaM, B3IJIA1aM JItOJIeH WM UX OTCYTCTBUIO;

OCO3HAHMS 3HAYEHUS CEMbHU B )KM3HU Y€JIOBEKa M 00LIeCTBa, IPUHATHS IEHHOCTH CEMEHHON KU3HU, YBaKHUTEIBHOTO U 3200TJIMBOTO OTHOIIEHUS K
YJIeHaM CBOEW CEMbU OCO3HAHHOTO, YBAXHUTEIBLHOIO U JOOPOKEIATEIHbHOIO OTHOIIEHHUS K IPYTOMY Y€JIOBEKY, €0 MHEHHIO, MUPOBO33PEHHUIO, KYJIbTYpE,
A3BIKY, BEPE, IPAXkIaHCKON MO3ULINH;

COLIMAJIbHO-KOMMYHHUKATUBHBIX YMEHUI U HaBBIKOB, TOTOBHOCTH U CIIOCOOHOCTH BECTH JUAJIOT C JPYTUMHU JIFOAbMHU U IOCTUTaTh B HEM
B3alMOIIOHUMAaHUS: UIEHTU(UKALUS ceOsl KaK IOTHONPABHOTO CyObeKTa OOLIEHHs, TOTOBHOCTH K KOHCTPYHMPOBAaHUIO 00pa3a mapTHepa 1o JAUajory,
TOTOBHOCTH K KOHCTPYHPOBaHMIO 00pa3a JOMyCTUMBIX CIIOCOOOB IMAIora, TOTOBHOCTH K KOHCTPYMPOBAHUIO Ipollecca JUaiora Kak
KOHBEHLIMOHUPOBAHUS HHTEPECOB, IPOLEAYP, FOTOBHOCTH U CIIOCOOHOCTH K BEJIEHHUIO [1EPETOBOPOB;

HABbIKOB KYJIbTYPHOTO MOBEJEHUS, COL[UAIbHO-00IIECTBEHHBIX KaYeCTB, YBAXXEHHS K B3POCIBIM, OTBETCTBEHHOI'O OTHOIIEHHUS K BBIIIOJTHEHUIO
[IOPYYEHUN;

IPYKECKUX 4yBCTB, KOJUIEKTUBHBIX B3aUMOOTHOLICHUH.

IIpuodmenus nereii K KyJbTYPHOMY HAacJaeIHI0 (3CTETHYECKOT0 BOCTUTAHNSA):

ACTETUYECKOT0 CO3HAHUS Yepe3 OCBOCHME XYI0’KECTBEHHOT0 Hacienus HapoaoB Poccuu u Mupa, TBOpUECKO 1eATeIbHOCTH 3CTETHYECKOTO XapaKTepa;
CIOCOOHOCTH MMOHUMATh XY/I0’KECTBEHHBIE TIPOU3BEICHUS, OTPAXKAIOIINE pa3Hble 3THOKYJIbTYPHBIE TPAAUIINY;

OCHOB XYJIO’)KECTBEHHOU KYJIbTYphl 00yUaroInXcs KaKk YacTH MX OO0IEeH TyXOBHOH KyJIbTYpbI, KaK 0COO0T0 crocoba mo3HaHus )KU3HU U CPE/ICTBA
OpraHu3aIy OOIICHHUS;
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3CTETUYECKOr0, IMOLMOHAIBHO-IIEHHOCTHOT'O BUIEHUSI OKPYKAIOILETO MUPA;

CIIOCOOHOCTH K AMOIIMOHATLHO-IIEHHOCTHOMY OCBOCHUIO MHUPA, CAMOBBIPAKCHHUIO 1 OPUCHTAIIUU B XyI0)KECTBEHHOM M HPAaBCTBEHHOM IPOCTPAHCTBE
KYJbTYPBI;

YBKEHUS K UCTOPUU KYJIbTYphl cBOero OTe4ecTBa, BBIPAKEHHOM B TOM YUCJIE B IOHUMAHUU KPACOThI YETIOBEKA;

MOTPEOHOCTH B OOIIEHUHN C XY/I0)KECTBEHHBIMH TIPOU3BEICHUSIMU,

AKTUBHOI'O OTHOILLICHUS K TPAIULMUAM XyA0KECTBEHHOU KYJIBTYPbl KaK CMBICIIOBOM, 3CTETUYECKON U TMYHOCTHO-3HAYMMOM LIEHHOCTH;

YyBCTBa KPacoTbl, yMEHUs BUJETh, YyBCTBOBATh, IOHUMATh KPacoTy U Oepeub €.

Honyasipu3anun HAYYHBIX 3HAHUHN cpeau AeTel (IIEHHOCTH Hay9IHOTO TO3HAHUS):

TOTOBHOCTHU U CIIOCOOHOCTH OOYYArOIIUXCS K CAMOPA3BUTHIO U CaMOOOPA30BaHUIO HA OCHOBE MOTHBAIIMU K OOYYCHUIO U TTO3HAHHUIO;

LIEJIOCTHOT'O MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKU U OOILIECTBEHHON MPAKTHKHU, YUUTHIBAIOIIETO COIUATIBHOE,
KYJbTYpHOE, 3bIKOBOE, JYXOBHOE MHOTOOOpa3ue COBPEMEHHOTO MUPAa;

MHPOBO33PEHUYECKUX MPEIACTABICHUH, COOTBETCTBYIOIIUX COBPEMEHHOMY YPOBHIO Pa3BUTHA HAYKH U COCTABIISIIOIIUX OCHOBY JUIsl TOHUMAHUS CYITHOCTH
Hay4HOW KapTHHBI MUPA;

MPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS 00IIECTBA, B3aUMOCBS3IX UYEJIOBEKa U 00IIeCTBA C MPUPOTHON CPEIoH, O POJIK IpeaAMETa B
ITIO3HAHHMH ITUX 3aKOHOMEPHOCTEM;

HaBBIKOB CaMOCTOSTEIIbHOMN pa6OTbI C pas3/IMYHbIMU UCTOUYHHUKAMU I/IH(bOpMaHI/II/I " IICPBOHAYAIbHBIX yMeHI/Iﬁ HCCHCI{OB&TGHBCKOﬁ JACATCIIbHOCTU.

@u3M4YeCKOro BOCIIUTaHUS U (POPMUPOBAHUS KYIBTYPHI 37I0POBbSI:

OCO3HAHUS [ICHHOCTH KU3HU

0CO3HaHUsI [IEHHOCTHU 3/I0POBOTO U OE30MaCHOT0 00pa3a KU3HU; HHTEPUOPU3AIIHS TPABUI MHIUBUIYATHHOTO U KOJJIEKTUBHOTO 0€3011acHOTO MOBEACHHUS B
YPE3BBIYANHBIX CUTYALUAX, YTPOKAIOIINX )KU3HU U 3J0POBbIO JIFOJICH, IPABUJI TOBEICHHS HA TPAHCIIOPTE U HA IOPOrax;

OCO3HaHM MOCIEACTBUI U HENIPUSATUS BPEAHBIX IIPUBBIYEK;

3HaHI/II\/'I, YCTAaHOBOK, JIMYHOCTHBLIX OPUCHTHUPOB U HOPM ITOBCJICHUA, OGGCHCLH/IBaIOH_[I/IX COXpaHCHHUE U YKPCIIJICHUC q)HSPI‘-IeCKOFO " IICUXUYCCKOI'0 3J0POBbA KaK OI[HOI71
13 IIEHHOCTHBIX COCTABIISIONINX, CIIOCOOCTBYOIINX MTO3HABATEILHOMY ¥ SMOIIMOHATIFHOMY Pa3BUTHIO PeOSHKA.

TpynaoBoro Bocniutanus U mpo(ecCHOHATBLHOTO CaMOOIIPE/ICIICHHS:

TOTOBHOCTHU U CIIOCOOHOCTH OCO3HAHHOMY BBIOOPY M TIOCTPOCHUIO JAbHEUIIIeH HHIUBUTyallbHOM TPaeKTOPUHU 00pa3oBaHus Ha 6a3e OPHEHTUPOBKHU B
Mupe npodeccuii u mpodheccHoHATBHBIX MTPEANOYTEHUH, C YYETOM YCTOMYMBBIX TTO3HABATEILHBIX HHTEPECOB;

YBAXHUTEIBHOTO OTHOILICHUS K TPYAY;

OIIBITA YYacTHUs B COLIMAIILHO 3HAYUMOM TPYIE;

KOMMYHHKATHBHOI KOMITETEHTHOCTH B OOIIIECTBEHHO ITOJIE3HOH, yaeOHO-MCCIIe0BaTENECKOM, TBOPYECKON U IPYTHX BUAAX EATEIBHOCTH;

WHTepeca K MPaKTHIeCKOMY M3YYEeHHUIO MPodeccHii U Tpyaa pa3IndHOro pojia, B TOM YMCIIe HA OCHOBE ITPUMEHEHUS MPEAMETHBIX 3HAHUI, 0CO3HAHHOTO BEIOOpA
WHIMBUIyAIIbHON TPAEKTOPHH MIPOIOIKEHUS] 00pa30BaHUs C YI€TOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTEH, 00IIECTBEHHBIX HHTEPECOB U TIOTPEOHOCTEH.
IKOJIOrN4eCKOro BOCIIUTAHUS

OCHOB JKOJIOTHYECKOU KYJIbTYPbI, COOTBETCTBYIOLIENH COBPEMEHHOMY YPOBHIO SKOJIOTMYECKOTO MBIIUICHUS;

OTBETCTBEHHOT'O OTHOIIICHUS K TIPUPOIC U HPAaBCTBEHHO-NIATPUOTUIECKUX YYBCTB, OMTUPAIOIINXCS HA HCTOPUIECKHIE U TIPUPOIHBIE KOPHHU, TIPOSIBICHHE 3a00ThI 00
OKpY>Kalolllel cpeJie B LIEJIOM;

OTIBITa YKOJIOTUYECKH OPUEHTUPOBAHHON pe(hIeKCUBHO-OIIEHOUYHOW U TPAKTHUECKOH IeATeIbHOCTH B )KU3HEHHBIX CUTYAIIUSIX: TOTOBHOCTHU K
HCCIIEIOBAHUIO MPUPO/IBI, K 3aHATUSIM CEIbCKOXO035IMCTBEHHBIM TPYIOM, K XYI0KECTBEHHO-ICTETUUECKOMY OTPAKEHHUIO MPHUPOIbI, K 3aHATHUSIM TYPU3MOM,
B TOM YHCJIE SKOTYPU3MOM, K OCYLLIECTBICHUIO IPUPOJTOOXPAHHON IESITENBHOCTH;

9KOJIOTHUYECKH LEJIeCO00Pa3HOro OTHOLICHHUS K MPUPOJE KaK HCTOYHUKY KHU3HH Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHMS,;



® CHOCOOHOCTH MPHUMEHSTH 3HAHMSI, TOydaeMble IPY U3yUeHHUH MIPeIMeTa, U PEMISHHs 3a/1a4, CBI3aHHBIX C OKPYKAIOIIEeH MPUPOTHON CPeJON, TIOBBIIICHUST YPOBHSA
9KOJIOTHYECKOU KYJIBTYPhI, 0CO3HAHUS III00AILHOTO XapaKTepa SKOJIOTHYSCKUX MPOOJIEM U ITyTel UX PEHICHUs TOCPEACTBOM METOI0B IIPEIMETA;
®  DHKOJOTHYECKOTO MBIIUIEHUS, YMEHHUS PYKOBOJACTBOBATHCS UM B TIO3HABATEIHHON, KOMMYHHKATHBHOMN M COIIMAIBHOMN MPaKTHKE.

JIMYHOCTHBIE PE3YJIbTATbBI
JInuHOCTHBIE pe3ynbTaThl OCBOSHHSI TPOTPaMMBbl yueOHOTo npenMeTa «MaTeMaTHKa» XapaKkTeph3yIoTCs:
[NaTproTHueckoe BOCIMTaHUE: TIPOSIBICHNEM HHTEpEca K MPOIIJIOMY M HaCTOALIEMY POCCHICKON MaTeMaTUKH, [IEHHOCTHBIM OTHOIIEHHUEM K JOCTIKEHUSAM POCCUMCKHUX
MaTEMaTHKOB ¥ POCCHHMCKOM MaTeMaTHYECKOH IIKOJIbI, K HCIONb30BaHHIO ATHX JOCTHKCHHUH B IPYyTUX HayKax M MPUKIAAHBIX cdhepax. ['paskaaHcKoe U JyXOBHO-HPAaBCTBEHHOE
BOCIIMTaHKE: TOTOBHOCTHIO K BBIMOJHEHUIO 00SI3aHHOCTEH TpakJaHiHA U pealu3alliy ero Mpas, MPeJICTaBICHHEM O MaTeMAaTHUYECKUX OCHOBAX ()YHKIIMOHUPOBAHHS PA3IHUHBIX
CTPYKTYP, SIBICHHUH, IPOLIEAYP IPakIaHCKOTO 001IecTBa (BEIOOPHI, OMPOCHI U TIP.); TOTOBHOCTHIO K 00CYKICHUIO ITHYECKUX MPOOIIeM, CBI3aHHBIX C PAKTHUYECKIM
MIPUMEHEHUEM JTOCTHKECHUN HAyKH, OCO3HAaHUEM Ba)KHOCTH MOPAJIBHO-3TUYECKHUX NPUHIIMIIOB B IEATENBHOCTH YYEHOTO.
TpynoBoe BoCIIUTaHKE: yCTAHOBKOW Ha AKTMBHOE YYACTHE B PEIICHUN NMPAaKTUYECKUX 3a7jad MaTEMAaTHYECKON HANPaBIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MATEMAaTHYECKOTO
00pa3oBaHUs Ha MPOTSHKEHUU BCEH JKU3HU JUIS YCIEITHON MPO(heCCHOHATBHOM JeITEIbHOCTH U pa3BUTHEM HEOOXOAMMBIX YMEHUH; OCO3HAHHBIM BEIOOPOM U ITOCTPOCHUEM
WHAUBUAYaAIbHON TPAEKTOPUH 00Pa30BaHMA U KU3HEHHBIX IIAHOB € YIETOM JIMYHBIX MHTEPECOB M OOLIECTBEHHBIX MOTPEOHOCTEH. DCTETHUECKOE BOCIIUTAHUE: CIOCOOHOCTHIO
K YMOLMOHAJILHOMY M 3CTETHYECKOMY BOCIIPHATHIO MaTEMAaTHUECKUX 00BEKTOB, 33134, PELICHUH, PacCyKICHUN; YMEHHIO BUAETh MATEMAaTHIECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE
LleHHOCTH HAYYHOT'O TIO3HAHHMS: OPHEHTAINEH B JICATEIILHOCTH HA COBPEMEHHYIO CUCTEMY HAYYHBIX MPEICTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEIOBEKa,
MPUPOABI U 00ILECTBA, IOHUMAaHUEM MaTEMaTUYECKON HayKU KakK cepbl UeI0BeUeCKOH NesITeIbHOCTH, ITAOB €€ pa3BUTHA U 3HAYMMOCTH JUISL Pa3BUTHUS LIMBUIN3ALIUHY;
OBJIQJICHHEM SI3bIKOM MaTEMaTHKH U MaTeMaTUYECKON KyJIbTypOi Kak CpeICTBOM MO3HAHUS MHUpPa; OBJIaIEHUEM NPOCTEHIINMU HaBBIKAMU UCCJIE0BATENbCKON A€ATEIHHOCTH.
dusnyeckoe BocuTaHue, POpMUPOBAHKE KYIBTYPHI 30POBbSI H SMOIIMOHATILHOTO OJIATOTOTYYHs: TOTOBHOCTBIO IPUMEHATh MaTEMAaTHUECKUE 3HAHUS B UHTEPECaX CBOETO
30POBbS, BEACHHS 3J0POBOI0 00pa3a KU3HH (3J0pOBOE NUTAaHKUE, COATAHCUPOBAHHBIM PEKUM 3aHATHH U OTIBIXA, peryisipHas ¢pusHuecKas aKTUBHOCTD); ChOPMUPOBAHHOCTHIO
HaBbIKa pe(IeKCUH, IPU3HAHUEM CBOETO IpaBa Ha OIIMOKY M TaKOT'O K€ MpaBa APYroro YesioBeKa. JKOJIOrHYeCKOe BOCIUTAHNE: OPHECHTAlMEl Ha IPUMEHEHHUE
MaTeMaTHYEeCKUX 3HAHWH JUTs PElIeHUs 3a/1ad B 00JIaCTH COXPAHHOCTH OKPYKAIOIIEH cpelibl, INIAHUPOBAHHS TIOCTYIIKOB M OIEHKH MX BO3MOXKHBIX TTOCIIE/ICTBHI JIJISI
OKpYy’Karoleil cpeibl; OCO3HaHHEM TTI00aJIbHOTO XapakTepa SKOJIOTHYECKUX MPOo0IeM 1 My Tel uX perieHus. JINUHOCTHBIE pe3yIbTaThl, 00eCIeUnBAIOIINE aJalTALHIO
00yyaromerocs K U3MEHSIOLIMMCS YCIIOBHSIM COLUATIBLHON U IPUPOIHON Cpeibl: TOTOBHOCTBIO K JEMCTBHUSM B YCIOBHUIX HEONPEIEIEHHOCTH, TIOBBILICHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH Yepe3 MPaKTHYECKYIO IEATeIbHOCTD, B TOM YHCJI€ YMEHHUE YUYUTHCS Y APYTHX JIFO/ICH, MPUOOPETaTh B COBMECTHOM JICATEILHOCTH HOBBIC 3HAHUSI, HABBIKU H
KOMIIETEHIINU U3 OTBITA JIPYTHX; HEOOXOIMMOCTHIO B (POPMHUPOBAHUH HOBBIX 3HAHUH, B TOM uHciie (GOpMyIHpOBaTh HJCH, TIOHSTHUS, THIIOTE3bI 00 00BEKTAX U SIBICHUSX, B TOM
YHCIIe paHee He U3BECTHBIX, OCO3HABATH AePUINTH COOCTBEHHBIX 3HAHUHI U KOMIIETEHTHOCTEH, IJIAHUPOBATh CBOE pa3BUTHE; CIIOCOOHOCTHIO OCO3HABATH CTPECCOBYIO
CUTYaIUIO, BOCTIPHHUMATh CTPECCOBYIO CUTYAIIMIO KaK BBI30B, TPEOYIOMINH KOHTPMED, KOPPEKTUPOBATh IPHHUMAEMbIE PElICHHsI U IeHCTBUS, (OpMYyITMpOBaTh U OIICHUBATH
PHCKH U TIOCIIEACTBYSL, (POPMUPOBATH OTIBIT.

MeTtanpeaMeTHbIe pe3yJIbTaThI:
1) yMeHHEe caMOCTOSTENbHO TUIAHUPOBATh aJIbTEPHATUBHBIE Ty TH JTOCTIXKEHUS LieNiei, 0CO3HAaHHO BBIOMpaTh Hanbosee 3QeKTHBHBIE CIIOCOObI pelleHNs y4eOHBIX U
MMO3HAaBaTENbHBIX 33/1a4;
2) yMEeHHE OCYIIECTBIISTh KOHTPOJIb TIO PE3YIIbTATy H IO CITOCO0Y ACWCTBHUS Ha YPOBHE MPOU3BOIHLHOTO BHUMAHUS U BHOCUTh HEOOXOANMbIE KOPPEKTHBEI,
3) yMeHHe aJIeKBaTHO OLICHUBATh MIPAaBUIBHOCTD MM OIIMOOYHOCTH BHIIIOJIHEHHS YIEOHOH 3a/1auH, €€ OObEKTUBHYIO TPYJHOCTb U COOCTBEHHBIE BO3MOXKHOCTH €€ pelleHMS;
4) 0co3HaHHOE BJIAJICHUE JIOTHYECKIMU JICHCTBUSIMU ONPEICIICHUS TOHATHI, 0000IECHHS, YCTAHOBIICHHS aHAJIOTHIA, KITaCCH(UKAIIMHA HA OCHOBE CAaMOCTOSITEIILHOTO BEIOOpa
OCHOBAHMI 1 KPUTEPHEB, YCTAHOBIECHUS POJAOBUIOBBIX CBA3EH;
5) yMeHHe yCTaHaBIMBATh IPUYMHHO-CIICACTBEHHBIE CBS3U, CTPOHUTH JIOTHUECKOE PACCYKICHHE, YMO3aKIIl0UeHHE (MHIYKTUBHOE, IeyKTUBHOE U 110 aHAJIOTHH) 1 BHIBOAKI,
6) yMeHHe co3JaBaTh, IPUMEHSITH U IPEOOPa30BHIBATH 3HAKOBOCUMBOJIMYECKHE CPEACTBA, MOJIENIN M CXEMBI AJIsl peIlIeHHs] y4eOHBIX 1 MO3HABATENbHBIX 3a/1a4;
7) yMeHrEe OpTaHN30BBIBATh yUEOHOE COTPYIHUYIECTBO M COBMECTHYIO IEATENHHOCTD C yUUTENIEM H CBEPCTHUKAMM: OTIPEAEIIATH eI, PacTIpeIesTh (PYHKIINU U POIH
YYacCTHHKOB, O OIue crocoObl padoThl; yMeHHE paboTaTh B IPyIIe: HAXOAUTH 00Iee PEeLIeHNe U pa3peiaTb KOH(IMKTH HA OCHOBE COTIACOBAHMS TTO3UIMH U yu€Ta
WHTEPECOB; CIyLIAaTh MapTHEPA; POPMYITUPOBAThH, APTyMEHTHPOBATh U OTCTauBaTh CBOE MHEHHUE;



8) hopmupoBaHue U pa3BUTHE YUSOHONW U 0OIIEIOIE30BaATEILCKONM KOMITETEHTHOCTH B 00JIACTH MCITOJIb30BaHMS HH(POPMAIIMOHHO-KOMMYHHKAITHOHHBIX TexHomoruid (MKT-
KOMIIETCHTHOCTH);

9) popMupoBaHHe EPBOHAYAIBHBIX MPECTABICHUI 00 UIEAX U O METOJ]aX MATEMATHKH KaK 00 YHUBEPCAITLHOM SI3bIKE HAYKH M TEXHUKH, O CPEICTBE MOJICITUPOBAHHS
SIBJIEHUW U MPOLIECCOB;

10) yMeHHME BUIETh MATEMATHYECKYIO 3a/1a4y B KOHTEKCTE IPOOJICMHON CUTYAIlMH B APYTUX TUCIUILTUHAX, B OKPYKAIOIICH KU3HY;

11) yMeHHE HaXOAUTh B PA3IMYHBIX UCTOYHHKAX WH(HOPMAIIHIIO, HCOOXOUMYIO JJIs PeICHHSI MATEMaTHYECKUX TIPOOJIEM, U TIPEICTABIIATL €€ B MOHATHON QopMe; MPUHUMATh
pelIeHre B YCIOBUSAX HETTOTHOW U M30BITOYHON, TOYHOM U BEPOSTHOCTHOU WH(OPMAITHH;

12) yMeHHME MOHUMATh U MCITOJIb30BaTh MATEMAaTHYCCKUAE CPEICTBA HATIITHOCTH (PUCYHKH, UEPTEKH, CXEMbI U JAP.) JUIS WLTIOCTPALUN, HHTEPIIPETAIUN, apTyMEHTAIIUY;
13) yMeHHUe BBIIBUraTh TUTIOTE3HI PU PEIICHUN YYSOHBIX 33134 ¥ IOHUMATh HEOOXOIUMOCTh UX MPOBEPKHU;

14) ymeHmMe MpUMEHATh UHIYKTUBHBIC U IEAYKTUBHBIE CITOCOOBI pacCyXICHUH, BUIETh PA3IUIHBIE CTPATETHH PEIICHIS 3a/1aY;

15) morMMaHue CynTHOCTH ajJTOPUTMUYECKHUX TPEANICAHNN 1 yMEHNE IeHCTBOBATh B COOTBETCTBHH C MPEATIOKEHHBIM AITOPUTMOM; 16) yMEHNE CaMOCTOSITeTIHHO CTaBUTh
1IeJH, BEIOUPATh U CO3/IaBaTh aJlTOPUTMBI JUIS PEIICHHS YIeOHBIX MaTeMaTHUECKUX MpooiieM; 17) yMeHHe TUTaHUPOBATh M OCYIICCTBIISATh ICATEIBHOCTD, HATIPABICHHYIO Ha
pelIeHre 3a/1a4 CCIeI0BaTeILCKOTO XapaKTepa,

IIpeameTnsbie pe3yabTaThl:

1) oBnageHne 6a30BBIM MOHATUIHBIM aIapaToOM MO0 OCHOBHBIM pasjieliaM COJICpKaHus; PEICTaBIeHHE 00 OCHOBHBIX M3y4aeMBbIX MOHATHIX (YHCIIO0, TeOMeTpuuecKas Qurypa,
BEKTOP, KOOPIMHATHI) KaK BKHEHITMX MaTEMAaTHYECKUX MOJIEIISX, TIO3BOJISIOMINX ONMHMCHIBATh U N3y4YaTh peabHbIC TPOLECCHI U SBICHHUS;
2) yMeHHe paboTaTh C FreOMETPHUYECKIM TEKCTOM (aHAIN3UPOBaTh, U3BJIEKATh HEOOXOAUMYI0 HHPOPMAIHIO), TOYHO ¥ TPAMOTHO BBIPaXKaTh CBOW MBICITH B YCTHOU U
MUCBMEHHOH peur ¢ MPUMEHEHUEM MaTeMaTHYECKOH TEPMUHOIOTUN U CHUMBOJIMKH, MCTIONB30BaTh Pa3IMUHBIC SI3BIKK MaTEMaTUKH, POBOIUTH KIacCU(UKAIINH, TOTHYECKHE
000CHOBaHWMS, I0KA3aTEIHCTBA MATEMATHUECKUX YTBEP)KICHUIA;
3) oBnaieHNEe HABBIKAMHU YCTHBIX, TMCHBMEHHBIX, HHCTPYMEHTAJIBHBIX BEIYHCIICHH;
4) oBnaJieHHe TEOMETPUIECKUM SI3BIKOM, YMEHHE UCTIONB30BATh €ro AJIsl OMUCAHUS TPEIMETOB OKPYKAIOIIEro MUPa, pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUN U
M300pa3uTeNFHBIX YMEHUH, TPHOOPETEHNE HABBIKOB F€OMETPUUECKHX MOCTPOCHUIA;
5) ycBOGHHE CHCTEMAaTHYECKUX 3HaHHUM O IUIOCKHUX (PUTYpax W MX CBOWCTBAX, a TAKXKE HA HATJISZTHOM YPOBHE — O NMPOCTEHIIHNX MMPOCTPAHCTBEHHBIX TeJIaX, YMEHUE IPUMEHSTh
cCHCTEMAaTUYeCKUe 3HAHUS O HUX JJIsl PEIIeHHs TEOMETPHYECKUX U TIPAKTHUYECKHX 3a/1a4;
6) yMeHHE U3MEPSTh JJTUHBI OTPE3KOB, BETUYUHBI YTIIOB, UCTIOJIL30BATh (POPMYIIBL JUIsl HAXOXKICHHUS IEPUMETPOB, IUIOMIaAel 1 00bEMOB reOMETPHUECKUX QUTYD;
7) yMeHHe IPUMEHATh N3yYSHHBIE TOHATHS, PE3yJIbTAaThl, METOIBI [UIsl PEIICHUs 3aa4 MPAKTHYECKOT0 XapaKTepa u 33/1a4 U3 CMEXHBIX JUCIHUIUINH C HCIOIb30BaHUEM IIPH
HEOOXO/IMMOCTH CIIPAaBOYHBIX MaTEPUaIOB, KaIbKYyJISATOpa, KOMIBIOTEPA.
2. [Inannpyemsble pe3yabTaThl OCBOCHHUS YU€OHOTO MpeMeTa

Harnsnnas reomerpust
BBIITYCKHUK HAYUYUTCA:
1) pacriozHaBath Ha YepTexax, pUCyHKax, MOJIENISIX U B OKPY’KaIOIIeM MHpPE TUIOCKHE U MPOCTPAaHCTBEHHBIE TeOMETPHYECKHUE PUTYPBI;
2) pacnio3HaBaTh Pa3BEPTKH KyOa, MPSIMOYTOJIBHOTO Tapauiesenue/ia, MpaBUIbHONW THpaMUIbl, IWIMHAPA U KOHYCa;
3) onpeaemnsTh 1O JIMHEHHBIM pa3MepaM pa3BEPTKU GUTypHI JIMHEHHBIE pa3Mepbl caMoil pUrypsl 1 Ha000poT;
4) BEIYUCIATH O0BEM MPSAMOYTONBHOTO MapaijieNienuie 1a.
BBIITYCKHUK ITOJIYUUT BO3MOXHOCTb HAYUUTBCA:
5) BBIYMCIATH O0BEMBI IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (DUTYD, COCTABICHHBIX U3 NPSIMOYTOJIBHBIX NapajlIesIenIe/10B;
6) yrinyOuTh U pa3BUTh IPEACTaBICHHS O IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpax;
7) IPUMEHSTH MMOHATUE PA3BEPTKH IS BHITOTHEHUS MPAKTUYECKUX PACUETOB.

I'eomerpuueckue Gurypol
BBIITYCKHUK HAYUYUTCA:
1) moB30BaThCS A3BIKOM FEOMETPHH ISl OITMCAHUSI IIPEMETOB OKPYIKAIOIIETO MUPa M UX B3aUMHOTO PaCIIONIOKEHHUS
2) pactio3HaBaTh U H300paKaTh HA YepTeKaxX U PUCYHKAX reOMETpUUECKUe (PUTYPBI U UX KOHPHUTYpaIny;



3) HaxXOIUTh 3HAYEHUS JUITMH JTUHEHHBIX 3JIEMEHTOB (DUTYP M X OTHOIIEHUS, TpaaycHyIo Mepy yrioB oT 0 mo 180°, mpumeHss onpeneieHus, CBOWCTBA U TPU3HAKN PUTYpP U UX
3JIEMEHTOB, OTHOLICHUS PUTyp (paBEHCTBO, NOAOOHE, CHMMETPHH, TIOBOPOT, NapajuIeIbHbIH EPEHOC);

4) onepupoBaTh C HAYATLHBIMU TOHATUSIMH TPUTOHOMETPUH ¥ BBITIONHSATH 3JIEMEHTapHbIE ONepau HaJl GYHKIHUAMHU YTIIOB;

5) pemaTth 3a/1a4n Ha TOKA3aTEINbCTBO, OMUPASCh HA N3YYEHHBIE CBOMCTBA (DUTYP W OTHOIIEHUI MEXIy HUMH U IPUMEHSS H3yYeHHBIE METO/IbI I0KA3aTENbCTB;

6) pelaTh HeCJIOKHBIE 3aJa4l Ha TIOCTPOSHHE, IPUMEHSISI OCHOBHBIE aJlTOPUTMBI TOCTPOCHHUS C MOMOILBIO IUPKYJISI U IMHEHUKU;

7) peliaTh MpocTeHIINe MIIaHUMETPHYECKHE 331a4H B TIPOCTPAHCTBE.

BBIITYCKHUK ITOJIYUUT BO3MOXHOCTb HAYUUTHCA:

8) oBazeTh METOJAMH PELICHUS 3a/1a4 Ha BEIYUCICHHUS M JOKAa3aTeIbCTBA: METOAOM OT MPOTUBHOTO, METOJIOM TOA00NS, METOZOM Iepedopa BapuaHTOB M METOAOM
TE€OMETPHYECKHX MECT TOUEK;

9) mprobpecTr OMBIT MPUMEHEHHS aNTeOpandecKoro U TPUTOHOMETPHUYECKOTO arapara 1 uJeil IBIKEHHS MTPH PEIIeHUN TeOMETPHUIECKUX 3a/1aY;

10) oBnameTs TPaANIIMOHHON CXeMOH PEIIeHHs 3a/1a4 Ha IIOCTPOSHHE C TIOMOIIBIO IIUPKYIISl U JIMHEWKH: aHAIN3, TOCTPOEHHUE, JJOKA3aTEILCTBO U HCCIIEIOBAHNE;

11) HayuuThCs pemarhb 3aa4 Ha MOCTPOSHUE METOJIOM T€OMETPUIECKOTr0 MECTa TOUEK U METOJI0OM MOA00uS;

12) mpuoOpecTy OIMBIT UCCIEAOBAHUS CBOWCTB TNIAHUMETPUIECKHIX (PUTYP C TIOMOIIHI0 KOMITBIOTEPHBIX MPOTPaMM;

13) mproOpecTH OMBIT BHITOTHEHMS POSKTOB 10 TeMaM: « eoMeTprdueckue mpeoOpa3oBaHus Ha IIIOCKOCTHY, «[locTpoenue oTpes3kos mo Gpopmyey.

I/I3MepCHI/Ie TrC€OMCTPUUCCKUX BCIIMYNH

BBIITYCKHUK HAYUYUTCA:

1) ucnonp30BaTh CBOMCTBA M3MEPEHHS JUTHH, TUTOMIAAeH M YTIIOB MPHU PENICHNH 33/1a4 Ha HAaX0XKIEHUE JUTHHBI OTPE3Ka, [UTMHBI OKPYKHOCTH, JUTMHBI TyTH OKPYKHOCTH,
IpajyCHOU MEpHI yIia;

2) BBIYHUCIIATD AJIMHBI TUHEHHBIX 3JIEMEHTOB (UTYp M UX YTIIbL, HCTIONB3Ysl (DOPMYIIBI [UIMHBI OKPYKHOCTH M JUTMHBI TyTH OKPY>KHOCTH, (POPMYJIBI IUIOMIAAeH Guryp;

3) BBIUUCIATH TUIOIIAIN TPEYTOIHHUKOB, TPSIMOYTOIBFHUKOB, MAPaJUIeTIOrPaMMOB, TPAIEHHi, KPyTOB B CEKTOPOB;

4) BEIYUCIIATH JUIMHY OKPYXHOCTH, [UTUHY TyTH OKPY>KHOCTH;

5) pemaTh 3aJa4u Ha JI0Ka3aTeIbCTBO C HCIOIB30BaHUEM (YOPMYIT JNTMHBI OKPY>KHOCTHU M AJTUHBI JYT'H OKPY>KHOCTH, GOpMYJI TTomaneii Guryp;

6) pemaTh MPaKTHYECKUE 3aa9H, CBSI3aHHBIE C HAX0XK/IEHUEM T€OMETPHUYECKUX BEIMYNH (MCIONB3YS P HEOOXOIUMOCTH CIIPABOYHUKY U TEXHUYECKHE CPEJICTBA).
BBIITYCKHUK ITOJIYUUT BO3MOXHOCTb HAYUUTBCA:

7) BBIYHUCIATH TUIONIAH (UTYp, COCTABICHHBIX U3 ABYX WM O0Jiee MPSIMOYTOJIbHUKOB, TIApaJUIEIIOrPaMMOB, TPEYTOJIBHUKOB, KPYTa U CEKTOPa;

8) BBIYUCIATH IJIOIIaW MHOTOYTOJIBHUKOB, UCIIOJIb3Y OTHOIICHHUA PABHOBECJIMKOCTHU U PABHOCOCTABJICHHOCTH,

9) nmpuoOpecTH OBIT MPUMEHEHHS alTeOpandecKoro U TPUTOHOMETPUYECKOTO arapara U HJei TBUKSHHS MTPH PEIISHUH 3a/1a4 Ha BEIYUCIICHUE TUTONAIeld MHOTOYTOJIEHUKOB.
Koopnunater

BBIITYCKHUK HAYUYUTCA:

1) BEIUMCIATE ATMHY OTPE3Ka MO0 KOOPJMHATAM €0 KOHIIOB; BHIYHCIISATH KOOPIMHATHI CEPENHBI OTPE3Ka;

2) NCTIONIB30BaTh KOOPMHATHBIA METO/T 11l H3YUESHHSI CBOMCTB MPSIMBIX U OKPY>KHOCTEH.

BBIITYCKHUK TTOJIYUUT BO3MOXHOCTb HAYUUTBCA:

3) oBianeTh KOOPAUHATHBEIM METOJIOM PEIICHUS 3a7a49 Ha BEIYUCIICHUE U JIOKAa3aTebCTBO;

4) npruoOpPECTH OIBIT UCIIOIB30BAHUS KOMIIBIOTEPHBIX MPOrPaMM ISl aHAIN3a YaCTHBIX CIIy4aeB B3aMMHOI'O PACIIOJIOKEHHS OKPYKHOCTEH U MPSIMBIX;

5) IpUOOPECTH OMBIT BBITIOIHEHHS IPOSKTOB Ha TeMy «[IprMeHeHre KOOPJMHATHOTO METO/Ia MTPH PEIICHUH 33/a4 Ha BBIYUCIICHUE U JIOKA3aTeIbCTBOY.

BexTopsl

BBIITYCKHUK HAYUYUTCA:

1) onepupoBaTth C BEKTOpaMH: HaXOJIUTh CYMMY U Pa3HOCTb JABYX BEKTOPOB, 3a/IaHHBIX T€OMETPUUECKH, HAXOIUTh BEKTOP, PABHBIH MPOU3BEACHHIO 3aJaHHOTO BEKTOPa Ha
YHCIIO;

2) HaXOJUTb AJISl BEKTOPOB, 331aHHBIX KOOPIUHATAMHU: AJMHY BEKTOPA, KOOPAWHATHI CyMMBbI U pa3HOCTH JBYX U 0oJiee BEKTOPOB, KOOPAMHATHI IPOU3BEICHNUS BEKTOpa Ha
YHCII0, TPUMEHSIS IPH HEOOXOMMOCTH COUETATEIbHBIN, IEPEMECTHTENILHBIN U PACTIPEACTUTEIIbHBINA 3aKOHBI;

3) BBIYUCIATE CKAIAPHOC IMTPOU3BEACHUEC BEKTOPOB, HAXOANUTD YIOJI MEXKAY BEKTOPAMH, YCTaHABJIIMBATH NECPHICHAUKYIIAPHOCTD ITPAMBIX.

BBIITYCKHUK TTOJIYUUT BO3MOXHOCTb HAYUUTLCA:



4) oBNaZCTh BEKTOPHBIM METOJIOM JIJISI PEIICHUS 3a/1a4 Ha BRIYUCIICHHUE W JOKA3aTEILCTBO;
5) mpuoOpecTH OMBIT BRITIOTHEHHS MTPOSKTOB HA TeMy «[IpUMEHEeHE BEKTOPHOTO METO/Ia TIPU PEIICHUH 3ajad Ha BEIYHUCIICHHUE U JI0KA3aTEIbCTBOY.

3. COAEP)KAHUE KYPCA 'EOMETPUU 7-9 KIIACCOB

7 kiacce

Hauansneie reomerpuueckue cBeaenus (10 yacos) IIpsimast 1 orpe3ok. JIyd u yron. CpaBHeHHE OTPEe3KOB U YrioB. CMEKHBIE YITIbl U BEPTHKAIBHBIE YTIIBI M UX CBOMCTBA.
[IepnenaukynspHelie npsMele. M3mMepenue otpe3kos. 3MepeHue yrios.

Tpeyronbuauku (17 gacoB) IlepBrlil mpu3HaK paBeHCTBA TPEYTOIBHUKOB. Meauanbl, ONCCEKTPUCHI U BBICOTHI TpeyroibHuKa. CBOHCTBAa paBHOOCIPEHHOT'O TPEYTOJIbHHUKA.
Bropotii 1 TpeTHii mpu3HaKK paBEHCTBA TPEYTOJILHUKOB. 3a/1a4H Ha MOCTPOCHHUE.

[Napannensasie npsveie (13 gacos) [Ipu3HaKy mapamieTsHOCTH ABYX MPSIMBIX. AKCHOMA MapauIeTbHBIX MPSIMBIX.

CooTHoIIeHUS] MEXAY CTOPOHAMH U yriiaMu TpeyronbHuka (18 wacoB) Cymma yrinoB TpeyronbHuka. COOTHOIICHHS MEXTy CTOPOHAMH U YTIIAMHU TPEYTOJIbHUKA.
[IpsamoyronbHbie TpeyronbHUKH. [locTpoeHne TpeyroabHUKa MO TPEM dJIeMEHTaM.

[ToBTOpenne. Pemenue 3amad (10 wacoB) CMexxHbIE U BEpTUKAIBHBIE YTIIBL, UX CBOWCTBa [IpH3HAaKM paBeHCTBA TPEYTOIBHUKOB. MeTnaHbl, ONCCEKTPHUCHI H BHICOTHI
TpeyroiapHuKa. PaBHOOEIPEHHBIN TPEYTONBHUK 1 eT0 cBoicTBa. [Ipr3HaKku 1 cBOiicTBa MapauIeIbHOCTH MPSAMBIX. COOTHOIICHUST MEXKIY CTOPOHAMU U YTIaMH TPEYTOJIBHUKA.
IIpsAMOYTOJIBHBIN TPEYTOJIBHUK U €r0 CBOMCTBA

8 knace

Yetsipéxyronpuuku (14 wacoB) Muoroyroipauku. [lapamnenorpamm u Tpaneuust. [IpaMoyronsHuk, pom0, KBajapar.

[Tnomane (14 yaco) Teopema ITudaropa. [Inomaau napamienorpaMmma, TpEyroibHUKA U Tparneiuu. [11omaas MHOrOyrojibHuKa

[Tomo6usIe Tpeyronpauky (19 vacor) Onpenenenue MOA0OHBIX TPEYTONBHUKOB. [Ipu3Haku momo0us TpeyronsHUKOB. [IpuMeHeHre mogo0us K T0Ka3aTenbCTBY TEOPEM U
pemennto 3agad. COOTHOIIEHHUS MEXy CTOPOHAMH U YTJIAMH IIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA

OxpyxHocTh(17 yacoB) KacatenpHas k okpy>kHOCTHU. LleHTpanpHbIe U BIMcaHHBIE yIibl. UeTblpe 3amedaTelbHble TOUKU TPEyroJibHUKa. Brimcanuas u onucanHast
OKPYXHOCTH.

IloBropenue. Pemenue 3anau (4 yaca). Yetsipéxyronsauxu. Ilnomans. [lonoOHbIe TpeyronpsHUKH. OKPYKHOCTb.

9 kaacc

Bekropsl (12 yacos) Ilonsitue Bekropa. CroskeHre 1 BRIYUTaHUE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha ynciio. [IpumeHeHne BEKTOPOB K PELICHHUIO 3a/1a4.

Merton koopaunart (10 wacoB) Koopannarte! Bekropa. [Ipocreiimue 3agaun B KoopauHaTax. YpaBHEHUS OKPYKHOCTU M IIPSIMO.

CooTHOIIIEHUST MEXTy CTOPOHAMH | yTilaMu TpeyroiasHuka (14 gaco). CkasipHoe npou3BeieHne BeKTopoB. CHHYC, KOCHHYC, TAHTeHC, KOTaHTeHC yria. CkaaspHoe
Mpon3Be/IeHNE BEKTOPOB. COOTHOLIEHHSI MEXy CTOPOHAMHM U YIJIaMU TPEYTOJbHUKA.

JnuHa OKpy>KHOCTH U miomans kpyra (12 gacos) [IpaBuiibHble MHOTOYTONBHUKH. J{JIMHA OKPYKHOCTH H TUIOLIA/b KPYyTa.

JBwxennus (8 gacos) [lonstue apmxenus. [lapaniensHblil IepeHOC U TTOBOPOT.

Hauaneueie cBegenus u3 ctepeomerput (4 vaca) MHororpanHuky. Tena ¥ MOBEPXHOCTH BPAIICHHUS.

06 akcnomax mmanuMeTpud (1 yac). AKCHOMBI T€OMETPUH

[oeropenwue. Pemenue 3amau (7 uaco) Tpeyrombauk. OkpykHOCTh. YeThpéxyronpauky. [lnomanu guryp. Bextopsl. [Ipu3Haku mompodust TpeyroinbHUKOB. Pemenne
TPEYTOJIHLHUKOB.



4. TemaTH4ecKoe pacrpenejieHne 4acoB:

Kiace 7
Pasznen Kos- | Tembl Kon- | OcHOBHBIE BUJIBI A€ATEILHOCTH O0YYaIOIINXCS OcHoBHbIE
BO BO (Ha ypoBHE YHUBEPCAIbHBIX Y4eOHBIX JICHCTBUN) HanpasJIeHHUs
1acos 1acos BOCIIMTATENbHO
1 1eATEIbHOCTH
HavanbeHbie 10 [Tpsamas u otpe3ok. JIyu | 1 OOBACHATD, YTO TAKOE OTPE3OK, Iy, YToJl, Kakue (UIypbl Ha3bIBAIOTCS paBHBIMU, Kak | S.Ilomymasipusa
FE€OMETPHUUECK U Yroj CPaBHMBAIOTCSI M U3MEPSIOTCS OTPE3KU U YIJbl, YTO TAKOE I'PaayC U IpaJycHas Mepa | MU HAy4YHBIX
Ue CBEJICHUs CpaBHeHue otpe3koB u | 1 yIJIa, KaKOi YroJl HasbIBAETCS NPAMBIM, TYIBIM, OCTPBIM, Pa3BEPHYTHIM, YTO Takoe | SHAHMH  cpexu
YIJIOB Cepe/IMHA OTPEe3Ka M GMCCEKTPHCA YIia, KAKHME YITIbl HAa3hIBAIOTCSA CMEKHBIMU U Kakue | AeTei
Wsmepenue oTpe3koB. | 5 BEPTUKAIBHBIMK;, (OPMYIHUPOBaTE W OOOCHOBBIBATH YTBEPXKICHHS O CBOMCTBaX (uennocru
M3MepeHue yIioB CMEXHBIX M BEPTHKANBHBIX YIJIOB; OOBACHATH, KAKHE MpSMBIC HA3BIBAIOTCA | o 1HOTO
IlepreH UKy IapHbIE 1 NEepPIEeHAUKYIIPHBIMU; (OPMYJIMPOBAaTh U OOOCHOBBIBATH YTBEP)KICHHE O CBOICTBE ;I.O"l?;;:::(zro
psMBble JBYX MPSAMBIX, INCPICHIUKYIAPHBIX K TPEThEH; H300pakaTh U PACHOZHABATD | poo o0 o
Pemenue 3amau 1 yKa3zaHHble IpocTeiinme (Gurypsl Ha depTekax; peliaTh 3aJaud, CBS3aHHbIE C ITHUMHU npodeccuona
KonrponbHas pabora 1 IPOCTEHIIIME UTypamut BHOTO
Nel caMoornpeaeaeH
461
Tpeyronsuuxu | 17 ITepBslii npU3HAK 3 OObscHATb, Kakasg (urypa Has3blBaeTCsl TPEYTOJIBHUKOM, 4YTO Takoe BepluuHbl, | 4.I1puoduenns
paBeHCTBa CTOPOHBI, yIJIbI W TEPUMETP TPEYrojJbHUKA, KAKOH TpPEyroJbHUK Ha3bIBaeTCs | AeTeil K
TPEYTOJILHUKOB paBHOOEIPEHHBIM M KakoW paBHOCTOPOHHMM, KakuWe TPEYroJbHMKHM Ha3blBaloTCs | KYJIBTYpHOMY
Menauansl, 3 paBHBIMH; M300pakaTh W Paclo3HaBaTh HA YEePTEXKaX TPEYTOJbHUKH M MX DJIEMEHTHI; | HACICIHUI0
OMCCEKTPUCH] U BBICOTHI (dbopMynaMpoBaTh U JOKa3bIBaTh TEOPEMBl O NPU3HAKAX PABEHCTBA TPEYTOJbHUKOB; (3cTeTdeckoro
TpPEeyrojbHUKa OOBSACHATH, YTO HA3bIBAETCS NEPIEHIUKYISIPOM, MPOBEAEHHBIM W3 JaHHON TOYKH K gocnmamm)
Bropoii u Tpetun 5 JAHHOM mpsAMOM; (GopMyIupoBaTh M JOKa3bIBaThb TEOPEMY O MEpIEeHAMKYIsIpe K (I;u3nqec1cor0
MIPU3HAKU PABEHCTBA IPSIMOit;  OOBSCHSTH, KaKHe  OTPE3KM HA3bIBAIOTCS MEAMAHOM, OMCCEKTPUCOH M | g oo
TPEYTrOJbHUKOB BBICOTOM TpEyrojbHUKA; (OPMYIMPOBATH W JOKa3bIBaTh TEOPEMBbl O CBOMCTBax dopmupoBanm
3ajauu Ha ocTpoeHne | 3 PaBHOOCIPEHHOrO TPCYrONbHHUKA; PEIIaTh 3a/[aud, CBS3AHHBIC C MPU3HAKAMH | g kyabTypbl
Pemrenwe 3amau 2 PaBEHCTBA TPEYrOJbHUKOB M  CBOMCTBAMM  PaBHOOEAPEHHOTO  TPEYTOJBHMKA; | 370pOBbS
KoHTposbHas paboTa 1 (dbopMynupoBaTh ONpesesieHne OKPYKHOCTH; OOBSACHATH, YTO TaKOE LEHTP, paguyc,

Neo2

XOpAa W JAMAMETp OKPY)KHOCTHM; peuiarb IpOCTEHIIME 3aJadyd Ha IOCTPOCHHE
(mocTpoeHue yriia, paBHOro JaHHOMY, NOCTPOCHHME OMCCEKTPHCHI YIia, MOCTPOECHUE




NEPIEHAUKYIIPHBIX TPSMBIX, MOCTPOSHHE CEpEAMHBI OTpe3Ka) U 0oJiee CIIOKHBIC
3ala4y, HCIOJIB3YIOIIME YKa3aHHbIE IPOCTEHIINE; CONOCTABIATh IIOJYyYEHHBIN
PE3YJIBTAT C YCIOBHUEM 33J1a4H; aHATM3UPOBATH BO3SMOXKHBIC CIy4au

[Tapannensuele | 13 [Tpu3naku ®opMysIupoBaTh OIpEJEICHUEe MapAUIETIbHBIX MPSAMBIX; OOBACHATH C IOMOLIBIO
npsMbIe napayiebHOCTH JIBYX pUCYHKa, Kakue yribl, 0oOpa3oBaHHBIC IMPH NEPECEUCHHH JBYX MPSAMBIX CEKYIICH,
PSMBIX Ha3bIBAIOTCA  HAKpecT  JIeKallUMH, KakMe  OAHOCTOPOHHMMH U KakHe
Axcuoma COOTBETCTBEHHBIMH;, (OpPMYyTUpOBaTh W JIOKa3blBaTh TEOPEMBI, BBIPAKAIOIINE
napajyiesIbHbIX MPSIMbIX MPU3HAKY MAPAJUIEIBHOCTH JIBYX MPSMBIX; OOBACHATh, YTO TAKOE AKCHOMbI T€OMETPUN
Pemienue 3anau M Kakue AaKCHOMBI YXe UCIONb30BAINCH paHee; (OPMYIHPOBATH AKCHOMY
KonrponbHas pabora napajiesIbHbIX IPSAMBIX U BBIBOJUTH CIEICTBUS U3 HEE; (POpMYIUPOBATh U JI0KA3bIBAThH
Ne3 TEOpPEMbl O CBOMCTBAaxX MapajUIeIbHBIX MPSIMBIX, OOpaTHBIE TeopeMaM O TMpHU3HAKaX
NapajyieIbHOCTH, CBSI3aHHBIX C HAKpecT JIeKAllMMH, COOTBETCTBEHHBIMU U
OTHOCTOPOHHUMH yTJaMH, B CBSI3U C OTHM OOBSACHATH, YTO TaKOe YCIOBHE U
3aKJIIOYEHHE TEOpEeMbl, Kakas TeopeMa HasbIBaeTcs OOpaTHOM IO OTHOILEHHUIO K
JAaHHOW Teopeme; OOBACHATh, B UEM 3aKIIOYAeTCS METOJ| JO0Ka3aTelbCTBAa OT
IPOTUBHOIO: (hopMyIupoBaTh M JOKa3bIBaThb TEOPEMBbI 00 YyIJIax ¢ COOTBETCTBEHHO
napajyieIbHBIMA W TIEPIEHIUKYISPHBIMA ~ CTOPOHAMH; TPUBOJAUTH  TPUMEPHI
UCIOJb30BAHUS 3TOTO METO/a; pellaTh 33Jayd Ha BBIYMCIEHUE, JO0Ka3aTelbCTBO U
MIOCTPOESHHE, CBSI3aHHBIE C APAIIICILHBIMHU MPSIMBIMU
CootHomenus | 18 Cymma yrioB dopMyIMpoBaTh U JOKa3bIBaTh TEOPEMY O CyMMeE YTJIOB TpeyrojibHUKa U €€ cineacteue | 4.Ipuoduenns
MEXTY TPEYTOJIbHUKA O BHEIIHEM YIJIe TPEYTOJIbHUKA, TPOBOJUTH KIACCH(DHUKANNIO TPEYTOJLHUKOB IO | AeTel K
CTOpPOHAMU U CooTHOLIEHHS MEXAY yriam; GopMyJIupoBaTh U JJOKa3bIBaTh TEOPEMY O COOTHOILIECHHUSIX MEXKIY CTOPOHAMH U | KYJIbTYpHOMY
yrJIaMu CTOpPOHAMHU U yTJIaMu yIjlaMu TPEYroJibHUKA (TMpsSMOe W OOpaTHOE YTBEPXKICHHS) W CIEACTBHS W3 Hed, | HACIEAMIO
TPEYroJbHUKA TPEYTroJbHUKA TeOpeMy O HepaBEHCTBE TPEYTONbHHKA; (JOPMYIHPOBATH M JOKA3bIBATh TeopeMbl o | (PCTETHUECKOro
KonTponbnas padota CBOMCTBAaX MPSAMOYTOJIbHBIX TPEYTOJbHUKOB (IIPSMOYTOJbHBIA TPEYTrOJIbHUK C yIJIOM GBOCHHTa“"ﬂ)
Ne 4 30°, mOpuU3HAKM paBEHCTBAa MPSIMOYTOJbHBIX TPEYrOJBHUKOB); (OPMYIHPOBATH (I.)I/BI/I‘IeCKOFO
[IpsMOyTONBHBIE OIIPE/ICIICHHS PACCTOSIHUS OT TOYKH [0 NPAMOM, PACCTOSHUA MEKIY MAPAUICHBHBIMK | Lo oo
TPEYTONbHUKH TPSIMBIME; PEIIATh 3a71a4H Ha BBIYUCIICHHUS, OKA3aTENbCTBO H MOCTPOCHHE, CBABAHHDBIC | donyupoBanu
TocTpoeHne C COOTHOLICHUSMU MEX/Iy CTOPOHAMU M yIJIaMH TPEYTOJIbHUKA U PACCTOSIHUEM MEXIY | g kyabTypbl
TPEeyroNbHUKA IO TPEM NapajuIeIbHBIMA  NIPAMBIMH, IIPM HEOOXOAMMOCTH HPOBOJMTH IO XOJAY PEIIEHUS | 370pOBbS

9JICMCHTaM

Penrtenue 3anau

KonrtposnbHas padora

JOMNOJHUTCIBHBIC TIOCTPOCHHS, COIIOCTABIIATH HOHy’—I@HHBII)i peE3YIbTAT C YCIIOBUEM
3ala4y, B 3ala4aX Ha MOCTPOCHUC UCCIICAOBATbL BO3MOXKHBIC ClIydan




Ne5

[ToBTOpeHue. 10 CMexHbIe U n300paXkaTh U Paclio3HaBaTh yKa3aHHbBIE IpocTeiline GUrypsl Ha yepTexkax, pemars | 5.Ilomyasipusa
Pewienue BEPTUKAIIbHBIC YTJIbI, 3a/la4yd, CBSI3aHHBIC C STUMU MPOCTEHIMMU (pUTypamu; pemiaTh 3aJa4d, CBSI3aHHBIC C | MM HAYYHbIX
3a1au UX CBOMCTBA NpHU3HAKAMH PABEHCTBA W CBOWCTBAMM PaBHOOEIPEHHOIO TPEYTOIbHHMKA; OOBACHATH, | SHAHMH  cpeau
[Ipu3naku paBeHCTBa KAaKHe OTPEe3KM HA3BIBAIOTCS MEIMAHOH, OMCCEKTPHCON M BBICOTON TpeyroibHuKa; | AeTel
TPEYroJbHUKOB peliaTth 3a/1a4u, CBsI3aHHbIE C MIPU3HAKaMU PaBEHCTBA M CBOWCTBAMHU PaBHOOEAPEHHOTO (menHocTH
Menuansl, TPEyroNbHHUKA, PElIaTh 3a1a4i HA IPUMCHEHHE [PU3HAKOB H CBOHCTB MAPAICIBHBIX | o) 1HOrO
OHCCEKTPHCHI M BHICOTHI NpsMBIX; pellaTh 3aJayd  Ha BBIYMCICHUS, JOKa3aTeNbCTBO, CBA3aHHBIE C ??g;:::gm
TPEYrOJIbHUKA COOTHOLICHMSAMH MEXIy CTOPOHAMH W YIJIAMM TPCYrOJIbHHKA, PEUIATh 3aJa4d HA | Lot o0 o
PaBHOGEIpEHHBIIH BBIYHCIICHHS, JI0KA3aTEIIbCTBO, CBA3AHHBIC C COOTHOLICHMAMH MEKIy CTOPOHAMH H | yhodeccnona
TPEYT'OJIbHUK U €T0 yriiaMu IpAMOYTOJIbHOTO TPEYTIOJIbHUKA. LHOTO
CBOICTBA. camoornpe/eJieH
[Ipu3naku u cBOMCTBA ust
napauieIbHOCTH
PSIMBIX
COOTHOIIEHUS] MEXKTY
CTOPOHAaMHU U yTilaMu
TPEYTOJIbHUKA.
IIpssMOyTONIBHBIN
TPEYTOJIBHUK U €T0
CBOMCTBA
Kracc 8
Yetpipéxy | 14 MHOTOYyTOJIbHUKH OOBSACHATH, YTO TAaKOE JIOMaHasi, MHOTOYTOJIbHUK, €0 BEPIIMHBI, CMEKHbIE CTOPOHBI, | 4.IIpuobuienus
TOJIbHUKHU [Tapannenorpamm u JMaroHaliy, u3o0paxaTh U pacro3HaBaTh MHOTOYTOJIbHHKH Ha YepTekax; MOKa3bIBaTh | JAeTel K

Tparneuus

[TpstmoyTONBHUK, pOMO,
KBaJIpar

Pemenue 3amau

KonTponbhas pabota
Nel

3JIEMEHTBl MHOTO  YTOJbHHMKA, €ro BHYTPEHHIOIO U  BHEIIHIOK  00JacTu;
¢bopMynupoBaTh  OIpeNeleHHE BBIMTYKIONO MHOIOYroJIbHHKA; H300pakaTb U
pacro3HaBaTh BBINYKJIBIE W HEBBINYKJIblE MHOTOYTOJIBHUKH; (hopMynupoBaTh H
JI0Ka3bIBaTh YTBEPXKJIEHUS O CyMME YIJIOB BBITYKJIOTO MHOTOYTOJbHHKA U CYMME €ro
BHEIIHUX YIJIOB; OOBSCHATh, KaKHe CTOPOHBI (BEpIIMHBI) YETHIPEXYTOJIbHUKA
Ha3bIBAIOTCS NMPOTHUBOIOIOKHBIMU; (YOPMYIHPOBATh ONpPEAETIeHHs MapauieIorpaMma,
Tpareuy, paBHOOEAPEHHON U MPAMOYTOJILHOW Tpamelnuii, NpsMOyrojibHUKa, poMoa,
KBajipaTa; M300paxkaTb M PACIIO3HABATh 3TU YETHIPEXYTOJbHUKH; (POPMYIHUPOBATH U
JIOKa3bIBaTh YTBEPXKJAEHUS 00 MX CBOMCTBaX M IpPHU3HAKAX; peIIaTh 3a7aydl Ha

KYJbTYPHOMY
HACJIeUI0
(3cTeTnyeckoro
BOCIIUTAHUA)

6.
®usnyeckoro
BOCIIMTAHUSA U
¢popmupoBann
sl KYJbTYPbI
310POBbs




BBIUMCIICHUE, [0Ka3aTeJIbCTBO M IIOCTPOCHME, CBSI3aHHBIE C OJTUMH BUAAMHU
YeThIPEXYTOJILHUKOB; OOBSCHATh, KaKue JIB€ TOYKM HA3bIBAIOTCS CHMMETPUYHBIMU
OTHOCHUTEIIBHO NPSIMOM (TOYKM), B KAKOM CiIy4ae (uUrypa Ha3bIBae€TCs CUMMETPUYHOMN
OTHOCHUTEIILHO MpPsAMOW (TOYKHM) M YTO TakKoe OCh (IIEHTP) CHUMMETPUU (QUTYPHI;
MPUBOAMUTH TpUMEpHl (HUTyp, 00IaTAOIUX OCEBOM (LEHTPAIBbHOW) CHMMETpueH, a
TaK)Ke MPUMEpbl OCEBOM U IIEHTPAJIIbHON CUMMETPHIl B OKpY»Karolllell Hac 00CTaHOBKE

[Mnomans | 14 [Tnomanp 2 OOBACHATHh, KaK NPOM3BOIUTCS W3MEPEHHE IUIOUIaJ el MHOTO YroJbHUKOB, KaKHe
MHOI'OYTOJIbHUKA MHOTOYTOJIbHUKM Ha3bIBAlOTCS PABHOBEJIMKMMU U KaKME€ paBHOCOCTABJIECHHBIMU;
[Tnomanu 6 (hopMyIHpPOBATH OCHOBHBIE CBOIMCTBA IUIOIIAACH U BHIBOJUTH C UX MOMOIIBIO (hOPMYJIBI
napajenorpamma, IIomazae  OpsAMOYTrOJbHMKA,  [apajuleJiorpaMMma,  TpeyrojbHUKa,  TpalleluH;
TPEYTOJIbHUKA U (GbopMyIHpOBaTh W JOKA3bIBaTh TEOPEMY OO0 OTHOIICHWH IUIOMIA/IEH TPEYTOJIbHUKOB,
Tpamnenuu UMEIOIIMX 10 paBHOMY yIiy; (OpMyJIUpOBaTh U J0Ka3biBaTh Teopemy lludaropa u
Teopema Iludaropa 3 o0OpaTHyI0 eif; BBIBOIUTH (Gopmyidy [‘epoHa i Mmiomamy TpPEyrojbHHKA; pEIIaTh
Penrenue 3amau 2 3aJaud Ha BBIYMCICHUE M JIOKA3aTeNbCTBO, CBA3aHHbIE C (opMyjaMM IUIOLaied U
KoHTposbHas padota 1 Teopemoii [lngparopa
Ne2
[Tono6usie | 19 Onpenenenue 2 OOBSICHATH MOHSATHE MPOIOPLIUOHATIBHOCTH OTPE3KOB; (opMynupoBaTh ompenenenus | 1.I'paxknanckor
TPEYTOJIbH M0JI00HBIX MO/I00HBIX TPEYTOJIBHUKOB M KO3 duimenTa no1oous; GopMyInpoBaTh U A0Ka3bIBaTh | 0 BOCIUTAHUS
VKU TPEYroJIbHUKOB TeopeMbl: 00 OTHOIICHWM IUTOIIAJeHl MOJOGHBIX TPEyrodbHHKOB, O mpu3Hakax | 2-llaTpuornuec
[Tpu3Haku momo0ust 5 noo0usi TPEYTOJIBHUKOB, O CPEIHEW JIMHWUU TPEYTOJNIbHUKA, O MEPeceueHUN MeINaH :(())g;mannﬂ .
TPEYTOJbHUKOB TPEYroJbHUKA, O TMPONOPLUUOHAIBHBIX OTpPE3KaX B MPSIMOYTOJbHOM TPEYTOJbHUKE;
KonrtponsHas padora 1 OOBSICHATh, YTO TaKOe METOJ TOJO00HS B 3aJadax Ha IOCTPOEHUE, M TPHUBOJNUTH gmp;::?c)zgizzﬁ
Ne3 IpUMEpPHI IPUMEHEHHS 3TOTO METO0J1a; OOBSACHITh, KAK MOYKHO HCIOJBb30BaTh CBOMCTBA WICHTHIHOCTH
[Ipumenenue nogodust | 7 MOTOOHBIX TPEYTOJFHUKOB B H3MEPUTEIBHBIX PadOTaX Ha MECTHOCTH; OOBSICHSITDH, KaK
K JI0KA3aTeNbCTBY BBECTH MOHATHE MOA0OMS JUIsl IPOU3BOJIBHBIX QUTYp; (HOPMYIUPOBATh ONpEACTICHUE U
TEOPEM M PEIICHHIO WUTIOCTPUPOBATh  TMOHATHS CHHyCa, KOCHHyCa W TaHIEHCa OCTpPOro yria
3a1ay NPSIMOYTOJIBHOTO  TPEYTOJNIbHUKA;  BBIBOAMTH  OCHOBHOE  TPHUTOHOMETPHUYECKOE
COOTHOIIEHHS MEXTY 3 TOXJECTBO U 3HAYEHHS CHHYCA, KOCUHYCa U TaHTreHca s yrioB 30°, 45°, 60°; pemars
CTOPOHAMH H YITIaMH 3aJaud, CBS3aHHBIE C TOAOOMEM TPEYrOJIbHUKOB, Il BBIYMCICHUS 3HAYCHUH
TIPSIMOYTOJIBHOTO TPUTOHOMETPHUYECKHUX (PYHKIIUH HCITOB30BaTh KOMITBIOTEPHBIE MPOTPaAMMBI
TPEYToJIbHUKA
KonTponbnas pabota 1

No4




OxpyxHoc | 17 KacarenbHas k 3 HccnenoBaTh B3aMMHOE pacIlOIOKEHUE NPSIMOW M OKPYXKHOCTH; (opmyiupoBath | 4.Ipuoduenns
Th OKPY’KHOCTHU orpezieNieHUuE KacaTeIbHON K OKPY>KHOCTH; (OPMYJIUPOBATH U JIOKA3bIBATh TEOPEMBI: O | AeTeil K
LenTpasibHbIE U 4 CBOWMCTBE KacaTelbHOH, O TMpH3HAKe KacaTelbHOW, 00 OTpe3Kax KacaTelbHBIX, | KYJIbTYpHOMY
BIIMCAHHBIE YTJIbI MPOBEACHHBIX M3 OJHOW TOYKH; (OPMYJIMPOBATH TOHSATHS I[EHTPAIBHOTO yria u | HACJIE1HI0
Yerbipe 3 IpagycHOil Mepbl JAyTH OKPYXHOCTH; (OPMY/IMPOBAaTh M JOKA3bIBATh Teopempl: o | (PCTETHHECKOro
3aMedarebHbIe TOYKH BIIMCAaHHOM YTJI€, O MPOU3BEACHUH OTPE3KOB MEPECEKAIOIIUXCS XOp1; GOpMYyIUPOBAThH gocnma“"")
TPEYTrOJbHUKA M JIOKa3bIBaTh TEOPEMBI, CBA3AHHBIC C 3aMEYATCIbHBIMU TOYKAMH TPEYTONBHHKA: O | o 00
Brucanuas u 4 OuccekTpuce yria M, KaK CICACTBHC, O HEPECCYCHHH OUCCEKTPHC TPEYTONBHUKA; O | po oo
OIHCaHHAas CEPE/IMHHOM  TIEPNCHIMKYIAPE K OTPE3KY M, Kak CJIEJCTBHE, O NEPECCUCHUH | hopmuponanu
OKPYKHOCTH CepeUHHBIX MEPICHINKYISIPOB K CTOPOHAM TPEYrONBHUKA; O MEPECEYCHHH BBICOT | g kyabTypbl
Pewrenwe 3amau 2 TPEYrojabHMKa;  (OPMYJIMPOBATH  ONPENCIECHUS  OKPYKHOCTEH, BIMCAHHOH B | 370poBbA
KouTpobHas pabota 1 MHOTOYTOJILHUK U OMHCAHHON OKOJIO MHOTOYTOJIbHUKA; (POPMYITHUPOBATh U 1I0Ka3bIBAThH
No5 TEOpEeMbl: 00 OKPY>KHOCTH, BIIMCAHHOW B TPEYTrOJbHUK; 00 OKPYXHOCTH, OMHUCAHHOU
OKOJIO TPEYTOJIbHUKA; O CBOMCTBE CTOPOH OMMCAHHOI'O YETHIPEXYTOJIbHUKA; O CBOMCTBE
VIJIOB  BOHCAHHOTO  YETHIPEXYTOJbHUKA; pEIIaTh 3aJadyd Ha  BBIYHCIICHHE,
JIOKa3aTelIbCTBO M TMOCTPOCHHUE, CBSI3aHHBIE C OKPYXHOCTbIO, BIIMCAHHBIMU H
OTMHMCAHHBIMU TPEYTOJbHUKAMU M YETHIPEXYTOJbHUKAMH; HCCIEA0BaTh CBOWMCTBA
KOH(UTYpaIuii, CBI3aHHBIX C OKPYKHOCTBIO, C TOMOIIIbIO KOMITBIOTEPHBIX MPOTpaMM
[ToBTOpen | 4 YeThIpEXyTroIbHUKU 1 Pemarp 3amaum Ha BBIYHCIICHWE, J0KA3aTEIbCTBO W TMOCTpOCHHE, cBs3aHHBIe ¢ | l.I'pakaanckor
He. ITnomans 1 YEeThIPEXYTOJIbHUKAMHU; pElIaTh 3aJa4i Ha BBIYHUCIICHUE U JOKA3aTENbCTBO, CBA3aHHbIC | 0 BOCHHUTAHMSA
Pemenue [TogoOHBIC 1 ¢ dopmymamu rwromaneii u Teopemoii Iludaropa; pemars 3amaun, ces3aHupie c | 2-IlaTpuoTHyec
3a/1a4 TPEYrOJIbHUKU HOJ00MEM TPEYrOJIbHHMKOB, pEIIaTh 3a4aud Ha BHIYUCIEHHE, [0Ka3aTenbcTBOo H | NOT0
OKpY’KHOCTb. 1 MOCTPOCHUE, CBS3aHHBIE C  OKPY)XKHOCTBbIO, BIIMCAHHBIMU W  OMHCAHHBIMH 3)‘:3;:::::;}[“"
TPEYTOJIbHUKAMHU U YETBIPEXYTOJIbHUKAMH. s poccuiicioii
HIACHTUYIHOCTH
Kiacc 9
Bexropst [lonsiTue BekTOpa DopMynupOBaTh OMpPENeNICHUs] W HUIIOCTPUPOBATH TOHATHS BEKTOpa, €ro ANUHBL | 4.Ilpuobuenus

CrnoxeHue U BbIYUTaHHE
BEKTOPOB

YMHOXKEHHE BEKTOpa Ha
yucio. [Ipumenenne
BEKTOPOB K PELICHUIO

KOJINIMHCAPHBIX W paBHBIX BCKTOPOB; MOTHBHUPOBATH BBCIACHUC MOHSATHHA U JI€I710TBI/IITI,
CBA3aHHLBIX C BCKTOpaMH, COOTBCTCTBYIOIIMMHU TMPUMCPAMH, OTHOCAIIUMHUCA K
(1)1/131/1qung BCKTOPHBIM BCIWMYHUHAM,; IPUMCEHATE BEKTOPHI U )ICfICTBI/ISI Haa HUMHU IIpU
peIICHUH I'COMCTPUYICCKUX 3a1a1

Jaeren K
KYJbTYPHOMY
HACJIeUI0
(3cTEeTHYECKOTO
BOCIIUTAHUA)




3a/1a4. 6.
Kontponbnas pabora Ne 1 Du3znuecKoro
BOCIIUTAHUA U
(popmupoBanu
A1 KYJbTYPbI
310POBbSI
Meron 10 KoopauHatsl BeKTOpa OOBSACHATP W WJUIIOCTPUPOBATH TOHATHS TNPAMOYTOJIBHOM CHCTEMBI KOOPIMHAT, | 8.)Ko/0rnueck
KOOpAUHAT [Ipocreiimue 3anauu B KOOpAMHAT TOYKH M KOOPAMHAT BEKTOpA; BBIBOAUTHL M HCIIOIb30BaTh IIPU PEIICHUU | OT0
KOOpAuHaTax 3a1a4 (OpMyJIbl KOOPJIUHAT CeperHbl OTPE3Ka, AJIMHBI BEKTOPa, PACCTOSHUS MEXKIy | BOCIHTAHUS
YpaBHEHUS OKPYKHOCTH U JBYMs TOUKaMU, YPaBHEHUS OKPYKHOCTHU U IPSIMOU S.IMonyasipusa
HpﬂMOﬁ 10787 Elay‘lllblx
Pemenne 3agau maﬂfd u cpeu
aereu
Konrponsnas padora Ne 2 (ueHnocTH
HAY4YHOI'0
MO3HAHUA)
Cootnomenus | 11 CuHyc, KOCUHYC, TaHT€HC, ®opMmynMpoBaTh M WUIIOCTPHPOBATH ONpEACTICHUs CHHYCa, KOCHHYCa, TaHTeHCa U | 8.Jkosormueck
MEXK Y KOTAHI'€HC yIiIa koranreica yrinoB or 0 nmo 180°; BBIBOAMTH OCHOBHOE TPUIOHOMETPUYECKOE | OT0
CTOpPOHAMU U COOTHOIICHUS] MEXKTY TOXIECTBO W (OPMYJIBI TpPUBEACHUS;, (POPMYyIUpPOBaTH M JIOKAa3bIBaTh TEOPEMbI | BOCIHTaHUs
yrilamu CTOPOHAMU H yIJIaMH CHUHYCOB U KOCHHYCOB, IPUMEHATh UX MPH PELICHUU TPEYTOJbHUKOB; OOBICHSATh, KaK 5.IMonyasipusa
TPEYTOJbHUKA. TPEYTroJbHUKA UCHONB3YIOTCS TPUTOHOMETpHYecKne (OpMyNbl B H3MEPUTENBHBIX paboTax Ha | UMM HAayqHBIX
CransipHoe CkanspHOe NpOM3BeIcHNE MECTHOCTH; (DOPMYJIMPOBATh ONMpEENEHHsT yIla MEXIy BEKTOpaMU W CKajsipHoro | SHAHHH - Cpeiu
[IPOU3BECHUE BEKTOPOB MIPOU3BE/ICHNS BEKTOPOB;  BBIBOAUTH (OPMYIy CKAISIPHOTO MPOU3BEICHUS 4epe3 aeren
BEKTOPOB Pemenue 3amau KOOp/AMHATBl BEKTOPOB; (POPMYJIHPOBAaTh U OOOCHOBHIBATh YTBEPXKIEHHE O CBOWCTBAaX E:;en::::)c:on
KonrponbHas pa6ora Ne 3 CKQJIIPHOTO IIPOU3BEACHUSA; MUCIOJIB30BATh CKAIPHOE IMPOU3BEAECHUE BEKTOPOB IIpU HozHaHI/IH)
PCHICHIHN 3a/1aq 4 Ipuoduenus
aerei K
KYJbTYPHOMY
HacJ1eUI0
(3cTeTHYECKOro
BOCIIMTAHHUA)
Jnuna 12 IIpaBunbHbIE @opMyIMpoBaTh OMpeesieHHe MPaBHJIBHOTO MHOTOYTOJIBHUKA; (opMmysupoBath U | S.IMomyasipusa




OKPYXHOCTb U

MHOTI'OYT'OJIbHUKH

JIOKa3bIBaTh ~ TEOPEMbl 00  OKPYXKHOCTSIX, ONHCAHHOW OKOJO IPaBHILHOTO

IUH  HAYYHBIX
3HAHMM

IUIOIA/b JliiHa OKPYKHOCTH U 4| MHOTOYTOJIbHUKA U BIIMCAHHOW B HETr0; BBIBOAUTH M HCIIOJIb30BAaTh (DOpMyIbI AJis cpeau
Kpyra IIOIAb Kpyra BBIYMCIICHHS IUIOIMANN TPABUIBHOTO MHOTOYTOJIbHHMKA, €ro CTOPOHBI M paamyca | AeTel
Perenue 3a1au 4| BOMCaHHOM  OKpY’KHOCTH; pelIaTh 3a0aud  Ha [OCTPOGHHE MpaBHMIbHbIX | (EHHOCTH
MHOTOYTOJIBHUKOB, OOBSCHATh IOHATHS UIHHBI OKPYXKHOCTH M IUIOMIAZH Kpyra; | hoy 1HOro
BBIBOJIUTH (POPMYJIBI JIJIS1 BBIUMCIICHUS JJIMHBI OKPY>KHOCTH M JJIMHBI AYyTH, IJIOLIAAH MO3HAMMS)
KpyTa U IUIOIIAU KPYTOBOTO CEKTOPa; MPUMEHSTh 3TH (JOPMYJIIBI IPH PEIICHUH 337124
JIBuxeHus [TonsiTrie IBUXKEHUS 3| OOBSICHATD, YTO TaKoe OTOOpa)KeHHE IJIOCKOCTH Ha ce0s U B KakoM ciiydae OHO | 5.IMomyasipmsa
[MapannenbHblii IEpeHOC ¥ | 3| HA3bIBAETCS JBMKCHMEM IUIOCKOCTH; OOBACHATb, YTO TAaKOE OCEBAas CUMMETpHs, | UMM  Hay4HbIX
MOBOPOT LEHTpalbHas CHMMETPHS, TapalleIbHbIA IEPEHOC M IOBOPOT; 0OOCHOBBIBATE, YTO 3TH | 3HAHMH  cpean
Pemenue 3agau 1| oToGpaxeHHs IIIOCKOCTH HA celsl SABISIOTCS IBIKCHHSAMHU, OOBACHATH, KAKOBA CBS3b | AeTeH
KoutpounbHas pabota Ned 1| MeXIy IBUKEHMSAMHU U HAJIOKEHUSMU; UILTFOCTPUPOBATE OCHOBHBIE BU/IbI IBUKCHHI, B g;‘;'::::f:o“
TOM YHUCJIC C TIOMOIIBIO KOMITBIOTEPHBIX ITPOrPaMM
MO3HAHUA)
Havanshbie MHororpaHHuKU 2| OOBSCHSTD, YTO TAKOE MHOTOTPAHHUK, €r0 rpaHu, pEOpa, BEPIINHBI, TUaroHaiu, kakoi | 1.I'paxaanckor
CBCICHUS M3 Tena u moBepxHOCTH 2| MHOTOTpaHHUK Ha3bIBAETCS BBIIYKJIBIM, YTO TAKOE N-YrOJIbHAs IIPU3Ma, €€ OCHOBaHUs, | O BOCIIUTAHUA
CTEpPEOMETPUH BpaIcHus GOKOBEIC I'PaHH W OOKOBBIC PEOpa, Kakas MpH3Ma HasblBAaeTCs NPsIMOil M Kakas | 2-1laTpuoTHtiec

HAaKJIOHHOW, YTO TakKoe BBICOTA NPHU3MBI, Kakas TpuU3Ma  Ha3bIBAeTCs
napajjieIenune oM W Kakoi mapajulelenunesl Ha3blBae€TCsl  MPSMOYTOJIBHBIM;
dbopmynrpoBaTh W  OOOCHOBBIBATH YTBEPXKICHHS O CBOWCTBE JHaroHaien
napajjiesienunesa U O KBajJpaTe JAMaroHajlu IMpsIMOYTOJbHOTO Mapajulesenunena;
OOBSICHATh, YTO TaKoe OOBEM MHOTOTPAHHWKA; BHIBOAHWTH (C IOMOIIBIO MPHUHIIMIIA
Kaganbepu) ¢popmyiy o6b€Ma NpsMOYToJBbHOTO Mapajuiesenunena; o0bsICHATh, Kakon
MHOTOTPaHHHUK HA3bIBAETCS MUPAMUION, YTO TaKOE€ OCHOBAaHHUE, BEpIIMHA, OOKOBBIC
rpaHy, OOKoBble p&Opa M BHICOTA MNUPAMUJBI, Kakas MHUpaMHJa Ha3bIBaeTCs
MPaBUJIBHOM, YTO Takoe amodemMa MPaBWIBHOW NHPaMHUIBI, TPUBOAUTH (HOPMYITY
00bEéMa MHUpaMHIIBL; OOBSICHATH, KAKOE TEJIO HA3bIBACTCS IMIMHIPOM, YTO TAKOE €ro
0Cbh, BBICOTA, OCHOBaHUS, paanyc, OOKOBas MOBEPXHOCTb, 0Opasylollue, pa3BEPTKa
OOKOBOH MOBEPXHOCTH, KAKUMH (HOPMYJIaMU BBIpa)KalOTCA 00bEM U TUIOMIA b OOKOBOM
MOBEPXHOCTU LIMJIMHJPA; OOBACHATh, KAKOE TEJIO HA3bIBAETCSI KOHYCOM, YTO TaKOE€ €ro
0Ch, BBICOTA, OCHOBaHHWE, OOKOBasi MOBEPXHOCTh, 0Opasyromue, pa3BEPTKa OOKOBOU
MOBEPXHOCTHU, KAaKUMHU (POPMYJIaMU BBIPAXKAIOTCSI 00bEM KOHYycCa M IJIONIA b OOKOBON
MOBEPXHOCTH; OOBSICHATH, KaKas MOBEPXHOCTh Ha3bIBae€TCA CcPepoil W Kakoe Tejo
Ha3bIBAETCS IIAPOM, UYTO TAKOE PAAMyC M auamerp cdepsl (apa), KakuMu hopMyIamMu

KOro
BOCIIUTAHUA W
¢popmupoBanu
s poccHiicKoil
HAEHTHYHOCTH
4 Tpuoduienus
aereit K
KYJbTYPHOMY
HacJeInI0
(3cTeTHYECKOTO
BOCIIHUTAHHA)




BBIpAXaloTCs O00BEM Iapa W IUomanb cepbl; M300pakaTb M paclo3HaBaTh Ha
PUCYHKaX IpU3MY, NapajuIeIeIuIe], TMpaMuay, IWINHAD, KOHYC, ap
06 akcuomax |1 AKCHOMBI IIJITaHUMETPUU YMeTb (hopMyIUpOBaTh AKCHOMBI IITAHUMETPUHU 8.9kos0rnyeck
IUIAHUMETPUH oro
[ToBTOpEHHUeE. S) PewieHne TpeyroibHUKOB Pemate 3amauu Ha BBIYMCIICHHE, JOKA3aTEIbCTBO M IIOCTPOEHHUE, CBs3aHHblC C | BOCHHMTaHMsA
Pemenne OKpyXHOCTb TPEYroJbHUKAaMH; pPEIIaTh 3aJa4d HAa BBIYMCIEHHUE, JOKA3aTeNIbCTBO M IIOCTPOEHUE, 6.
3a1a4 YeThIpEXyrONbHUKHL CBA3AHHBIE ¢ UETBIPEXYTONBHUKAMM; pemaTh 3ajaud HAa BHYHCIAcHHE 1 | ©HM3MIECKOro
MHOTOYTOJILHUKA. JI0Ka3aTeNbCTBO, CBsI3aHHBIE ¢ (QopMmynaMu Miouianeil u Tteopemoit Iludaropa; ;‘:};‘;‘;;:::HI;
HroroBas KOHTPOJIbHAsA IIPUMCHATL BCKTOPBI U IIGI;'ICTBI/ISI Haal HUMU IIPU PCHICHUH T'COMETPUUCCKHUX 3aj1ay, 1 KYJIBTYPBI
pabora pemiaTh 3ajadyM, CBsA3aHHBIE C TOJOOMEM TpPEYroJIbHUKOB; pellaTh 3aJaud Ha 310pOBDS
BekTopsl. MeTos BBIUMCJICHHE, JO0Ka3aTeIbCTBO U  IIOCTPOEHHUE, CBA3aHHBIE C OKPYXHOCTBIO,
KOOpaMHAT. JIBIKeHNeE. BIIMCAaHHBIMH U ONMCAHHBIMU TPEYTOJbHUKAMU U YETBIPEXYTOJIbHUKAMMU.
COI'NTACOBAHO COI'NTACOBAHO

ITpoTokou 3acenanus

MO yuuTteneit MaTeMaTUKH, PUUKU
u uadopmatku MBOY COII Ne 17

oT «__ »asrycra 2021 roma Ne 1

H.N.Bepuu

3amecTuTenb nupekropa no YBP
JI.I.IlIadopocrosa/

«__»asrycra 2021 rona
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