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I. Ilnanupyemsie pe3yJibTaThl 0CBOCHUS Y4eOHOI0 Ipeamera

JIuunocmmuoie pée3yiomantbl

1.IIaTpnoTHYecKkoe BOCIUTAHUE:

MIPOSIBIICHUEM MHTEpeca K MPOIUIOMY U HACTOAILIEMY POCCUHCKON MaTeMaTHKH, LIEHHOCTHBIM OTHOIIIEHUEM K JJOCTHKEHHSIM POCCHICKIUX MaTEeMaTHKOB
U POCCUICKOM MaTeMaTH4eCKOW HIKOJIBI, K UCMOJIB30BAHUIO STUX JOCTHKEHHUM B IPYTHX HayKaX U MPUKIATHBIX cepax .

2.I'pa:kaaHcKoe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOJTHEHUIO 00S13aHHOCTEN Tpa)KIaHWHA U PealU3alliy €ro Mpas, MPEAICTaBICHHEM O MaTEeMaTHYECKIX OCHOBAaX (DYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYD, SBJICHHM, MPOIEAYp TPAKIAHCKOTO OOIIecTBa (BHIOOPHI, OMPOCHI U TP .); TOTOBHOCTHIO K OOCYKJICHUIO dTHYECKUX TPOOIIeM,
CBSI3aHHBIX C IPAKTHUECKUM MIPUMEHEHUEM JOCTUKEHHUM HAyKH, OCO3HAHUEM BXKHOCTH MOPAITBLHO-3TUYECKUX MPHUHIIUIIOB B AEITEILHOCTU YUEHOTO .
3.TpynoBoe BocnuTaHue:

YCTAaHOBKOW Ha aKTHBHOE yYacTHE B PEIICHUU MPAKTHUYECKHX 3a7ad MAaTEMaTHUECKON HampaBICHHOCTH, OCO3HAHMEM BaKHOCTH MaTEMaTHYE€CKOTO
o0Opa3oBaHMS Ha MPOTSHKEHUW BCEH JKM3HU JIJIS YCIENTHOW MPOo(eCcCHOHAIBHON NeATEIbHOCTH M Pa3BUTHEM HEOOXOJWMBIX YMECHHM, OCO3HAHHBIM
BBHIOOPOM U TOCTPOCHHUEM HWHIAMBUAYATbHOW TPACKTOPHH OOpa30BaHUs W KU3HEHHBIX IUIAHOB C Y4YETOM JUYHBIX HHTEPECOB U OOIIECTBEHHBIX
OTpeOHOCTEH .
4.9cTeTyecKkoe BOCIMTAHUE:

CIIOCOOHOCTBIO K AMOIIMOHAIBHOMY U ACTETHYECKOMY BOCIPHUSITHIO MAaTEMAaTHUYECKUX OOBEKTOB, 3a/1ad, PEIICHHWM, PacCyKICHHH, YMEHHUIO BHJIEThH
MaTeMaTHYeCKHE 3aKOHOMEPHOCTH B HCKYCCTBE
S5.1leHHOCTH HAYYHOI'O MO3HAHUS:

OpHUEHTAINEH B JIEATEIHHOCTH HA COBPEMEHHYIO CUCTEMY HAYUYHBIX MPEACTABICHUI 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YETOBEKA, TPUPOJIBI
1 o0IecTBa, MOHUMAaHUEM MaTEMaTUYeCKOW HAyKH Kak cepbl YeTOBEYECKOH IeATETbHOCTH, ITAloB €€ pPa3BUTHS M 3HAYMMOCTU JJIs Pa3BUTHUSA
IMBUIN3AIMU; OBJAJICHUEM SI3BIKOM MAaTeMaTUKH M MaTeMaTHYeCKON KyJlbTypoH KakK CpEACTBOM IO3HAHWS MHpPA; OBJIAJCHHUEM MPOCTECUIIHNMHU
HaBBIKAMU UCCJIEIOBATEILCKON JEATETLHOCTH .
6.@u3nyeckoe BocnuTaHue, GopMupoBaHue KYJbTYPbI 310POBbSI M IMOLMOHAJIBHOI0 0J1aronoJIyyus:

TOTOBHOCTBIO TIPUMEHSATH MaTEMaTHYECKUE 3HAHMUS B HMHTEPECAaX CBOETO 3JI0POBBS, BEICHUS 3I0POBOTO oOpa3a >KH3HU (3I0pOBOE THUTAHUE,
cOanaHCUPOBAHHBIN PEKUM 3aHITHIA U OTIbIXA, PETyJIsipHas PU3ndecKasi akTUBHOCTD); C(HOPMHUPOBAHHOCTHIO HABBIKA pedlieKCHH, TPU3HAHUEM CBOETO
MpaBa Ha OMMOKY U TaKOTO K€ MpaBa JPyroro 4ejoBeKa .

7.9K0JI0rN4ecKoe BOCIIMTAHUE:

OpUEHTAIMEe Ha TMPUMEHEHHE MaTEeMaTHYECKUX 3HAHUU IS PEIICHHsS 3a7ad B OOJACTH COXPAHHOCTH OKPY KAloUIeH cpeipl, IIaHWPOBAHUS
MOCTYIKOB U OIICHKH WX BO3MO>KHBIX MOCIIEJCTBHUH I OKPYIKAIOIIEH Cpelbl; 0CO3HAHUEM TTI00ATBHOTO XapaKTepa IKOJIOTUYECKUX MPoOdIeM U My Tei
WX pEIICHHUS .

8.JIuyHOCTHBIE Ppe3y/bTaThl, 0O0eclneYrBaOIIHEe AJANTANNI0 00y4YalUIerocss K M3MEHSIOIIMMCH YCJIOBUSIM COIHAJIBLHON W NPUPOIHOM
cpeabl:



T'OTOBHOCTBIO K HCﬁCTBI/IHM B YCJIOBUAX HeOHpeI[CJ'IéHHOCTI/I, IMOBBIIICHHUIO YPOBHA CBOEH KOMITETCHTHOCTH 4gcpe3 MPAKTUICCKYIO ACATCIIbBHOCTh, B TOM
YUCJIC YMCHUC YUUTHCA Y APYTUX Jno,ueﬁ, HpI/IO6peTaTB B COBMECTHOM ACATCIIbBHOCTHU HOBBIC 3HAHU A, HABBIKH U KOMIICTCHIIUN U3 OIIbITA APYTHUX;
HE00X0AUMOCTHIO B (POPMHUPOBAHUY HOBBIX 3HAHHIA, B TOM YHUCIIE
(I)OpMy.TII/IpOBaTB UaCH, IIOHATHUA, THIIOTC3hI 00 00BEKTax U SABJICHUSAX, B TOM YHUCJIC paAHEC HC U3BCCTHBIX, OCO3HABATH I[G(I)I/IHI/ITBI COOCTBEHHBIX 3HAHMI
1 KOMIIETEHTHOCTEH, IIIaHUPOBATh CBOE pPa3BUTHE;
CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYHKO CUTYaAllUIO, BOCIIPUHHUMATL CTPECCOBYHO CHUTYAIIMIO KaK BbI3OB, Tpe6YIOILII/II>’I KOHTPMCD, KOPPEKTHPOBATH
MIPUHUMAEMBbIE pELIeHUS] U JeHCTBUS, POPMYIMPOBATh U OLEHUBATh PUCKU U MOCIEACTBUSL, (POPMUPOBATH OIBIT .
MeTtanpeaMeTHbIe pPe3yJbTAThI

Perynstuubie YY /|

1. VYMeHHE CaMOCTOSTEIBHO OIIPECACIIATL LS O6y‘{eHI/I5{, CTaBUTh H (I)OpMyJ'II/IpOBaTL HOBBIC 3aJa4ud B yqeGe U II03HAaBaTEJIbHOMU
NeSATeTbHOCTH, PA3BUBATh MOTUBHI M MHTEPECHI CBOEH MO3HABATEILHON AeITeNbHOCTH. O0YUarOIIMIAC CMOXKET:

® aHAJIM3HWPOBATH CYIICCTBYIOIIUE U TNIAHUPOBATH Oy IyIIHe 00pa3oBaTEIbHbIC PE3YIbTaThI;
I/IHCHTI/I(I)I/II_[I/IpOBaTL COOCTBEHHBIC HpO6JlCMLI " OIIpCHACIIATD TNIaBHYIO HpO6JICMy;
BBIIBUT'aTh BEPCUU PCHICHUA HpO6J’ICMBI, (I)OpMYJ'II/IpOBaTB THUIIOTE3LI, IPCABOCXUIIATH KOHEYHBIMN pE3yJbTarT;
CTaBUTb LICJIb ACATCIbHOCTH HA OCHOBC OHpC,Z[CJICHHOﬁ HpO6JIeMBI " CYHICCTBYHOIIUX BO3MO)KHOCTCI‘/JI;
(dhopMyHpoBaTh y4eOHBIC 3a/1a4M KaK IIard JOCTHKEHUS TTOCTABIICHHOW 1EH e TEIIbHOCTH,
000CHOBBIBATH LCJICBBIC OPUCHTHUPLI U IPUOPUTCTHI CChIUIKAMU HAa HCHHOCTH, YKa3bIBasd U 000CHOBBIBas JIOTUYCCKYIO ITOCIICA0OBATCIBbHOCTD

11aroB.

2. YMeHHe CaMOCTOSTEIbHO IUIAHUPOBATh MYTH TOCTIKEHHUS LeJeil, B TOM 4HCIe albTepHATHBHBIE, OCO3HAHHO BHIOMpaTh Hambosee
s dexTuBHBIC CITOCOOHI pelIeHUs YICOHBIX U MO3HABATEIBHBIX 3a/1a4. OOy4aromniCsS CMOXKET:

e OmpeAensiTh HeoOXOUMbIe AeHCTBHE(s1) B COOTBETCTBHHU C yUeOHOU U MO3HABATENBHOM 3a/1a4eil U COCTABISATH AITOPUTM HX BBITIOJTHEHHUS,

e 000CHOBBIBAThH M OCYIIECTBIATH BBIOOP Harbosee 2 (HEeKTUBHBIX CIIOCOOOB PEIICHUS YYeOHBIX U MO3HABATEIHHBIX 33/1a4;

® OMpeAensaTh/HaX0UTh, B TOM UHCIE U3 MPEAT0KEHHBIX BAPHAHTOB, YCIOBHS JIsI BHITTOJIHEHUST YUeOHOH U MO3HABATEIHLHON 3a/1a4H;

e BLICTpaWBaTh JKU3HEHHBIE IUIAHBI HA KPATKOCPOUHOE Oynyiiee (3asABiSATh IEJeBbIE OPUEHTHPHI, CTABUTh aJCKBaTHBIE MM 3a/Ja4d H
npeaarath AeMCTBUS, yKa3bIiBas U 00OCHOBBIBAS JIOTUUYECKYIO TIOCIIEI0BATENbHOCTD 111aroB);

e BEIOHpATh U3 MPEJIOKEHHBIX BAPHAHTOB U CAMOCTOSITENILHO UCKATh CPEICTBA/PECYPCHI LI PEIICHUs 3aJa4H/ TOCTHXKEHUS 1IeIIH;

® COCTaBIIATH IUIaH pPelIeHUs MPoOIeMbl (BBIMOTHEHUS [TPOEKTA, TPOBEACHUS UCCIEI0BaHN);

® OMpeAensaTh NOTeHIUATbHbBIE 3aTPYAHEHUS IIPH PEIIeHUH yueOHOW U TT03HABaTEeNbHOM 3a/1a4i M HAaXOUTh CPEACTBA JUIsl UX YCTPAHECHHUS,

® OMHCHIBATH CBOW OMBIT, OPOPMIISISL €r0 7S Tepeqavyu IPYTHM JIIOJSM B BHJIE€ TEXHOJOTHH PEHICHUS MPAKTUYSCKUX 3a/1ay ONpeaeNIeHHOTO
KJ1acca;

® IUIAHUPOBATh U KOPPEKTUPOBATH CBOIO MHAMBHUIYAIbHYIO 00pa30BaTebHYIO TPAEKTOPHUIO.

3. VYMeHHe COOTHOCUTh CBOM JIEWCTBHS C IUIAHUPYEMBIMHU pPE3yJIbTaTaAMH, OCYIIECTBIATH KOHTPOJIb CBOEH JAESATENBHOCTH B MpoOliecce
JOCTHKEHUS pe3yJIbTaTa, ONpPENENsTh CHOCOObI AEMCTBUM B paMKax MNPEIOKEHHBIX YCIOBUW M TpeOOBaHUMN, KOPPEKTUPOBATh CBOU JICHCTBUS B
COOTBETCTBUH C U3MEHsIoNIeHcs cuTyanueid. O0yJaromuiics CMOXKeT:

® OMmpefensiaTh COBMECTHO C MEAaroroM M CBEPCTHUKAMH KPUTEPHH IUIAHHPYEMBIX PE3yJIbTaTOB M KPUTEPUU OLICGHKH CBOEH ydeOHOit
NEeSATEIbHOCTH;

® CHCTEeMaTH3HPOBaTh (B TOM UHMCIIE€ BHIOMPATh MPUOPUTETHBIC) KPUTEPUH TNIAHUPYEMBIX PE3yIbTaTOB U OLIEHKH CBOEH eATeIbHOCTH;



e 0oTOMpaTh WHCTPYMEHTHI JJISi OLEHHBAHUSA CBOEW JEATEIbHOCTH, OCYIIECTBISATH CAMOKOHTPOJIb CBOCH JESITEIbHOCTH B paMKax
MPEJIOKEHHBIX YCIOBUM U TPEOOBAHMUIA;

® OILICHUBATH CBOIO ACATEIBHOCTD, apPTYMEHTHPYSI IPUYHHBI JOCTHKEHUS WIA OTCYTCTBUS IUIAHUPYEMOTO PE3ysbTara;

® HAXOJIUTh IOCTATOYHBIE CPEACTBA Ul BBHIIIOJIHEHUS YUEOHBIX JEMCTBUI B M3MEHSIOLICHCS CUTYAllMM W/UIM TIPU OTCYTCTBUU IUIAHUPYEMOTO
pe3ynbrara;

e paloTasi M0 CBOEMY ILIaHY, BHOCUTh KOPPEKTHUBBI B TEKYIIYIO JIEATEIbHOCTh Ha OCHOBE aHalIM3a MU3MEHEHHM CUTyalluu i MOJyYeHUs
3aIlJIAaHUPOBAHHBIX XapaKTEPUCTHUK MPOJYKTa/pe3yibTara;

® YCTaHAaBIUBATh CBA3b MEXK]Y IOJYUYEHHBIMU XapaKTEPUCTUKAMU IIPOAYKTA U XapaKTEPUCTUKAMHU IIPOLIEcca AESITEIbHOCTH U 110 3aBEPLICHUH
NeSITeNIbHOCTH Ipe/iiarath U3MEHEHUE XapaKTEPUCTUK MPoLiecca s OMYyUYeHUs YIYUIeHHbIX XapaKTePUCTHK MPOAYKTa;

® CBEpATh CBOM JICHCTBUS C LIEIIBbIO U, IPU HEOOXOIUMOCTH, UCIIPABIISTH OIUMOKH CaMOCTOSATENIBHO.

4. YMeHHe OLICHUBATh NIPABUJILHOCTh BBIIIOJIHEHUS Y4eOHOM 3a/jauu, COOCTBEHHbBIE BOBMOKHOCTH €€ petieHus. OOyyarommicss CMOXKET:

® OIpEeaeNATh KPUTEPUU MPABMIIBHOCTU (KOPPEKTHOCTH) BHITIOJIHEHHS Y4eOHOH 3a/1a4H;

® aHAJTM3UPOBATH U OOOCHOBHIBATH MIPUMEHEHHE COOTBETCTBYIOIIETO HHCTPYMEHTAPHUS AJIsl BBIIIOJHEHHS yU4eOHOM 3a1auu;

e CBOOOAHO TMOJIB30BAThCSI BHIPAOOTAHHBIMU KPUTEPUSIMU OLEHKHM U CAMOOLICHKH, MCXOJAS U3 LT U HMMEIOIIUXCS CPEICTB, paziuyas
pe3yabTaT U CIOCOOBI JICHCTBHIA,

® OLEHMBATh NMPOIYKT CBOEH AEATENbHOCTU IO 3aJaHHBIM H/MJIM CaMOCTOSTENIBHO OIPEICIEHHBIM KPUTEPUSIM B COOTBETCTBUU C LIEJIbIO
NESITENIbHOCTH;

e 00OCHOBBIBaTh JTOCTH)KUMOCTH II€JIM BBIOPAHHBIM CIIOCOOOM Ha OCHOBE OLIEHKM CBOMX BHYTPEHHHMX PECYPCOB M JIOCTYIHBIX BHEIIHUX
pecypcos;

e (UKCHPOBATH U AHATU3UPOBATH JUHAMHUKY COOCTBEHHBIX 00pa30BaTEIbHBIX PE3YIIbTATOB.

5. Bnanenue ocHOBaMH CaMOKOHTpPOJSl, CAMOOILICHKH, NPUHSATUS PEIIEHUH U OCYIIECTBIEHUS OCO3HAHHOIO BhIOOpa B y4eOHOU W
Mo3HaBaTeNbHOM. OOyJatoLUINiics CMOXKET:

e Ha0MIONATh M aHAIM3UPOBATH COOCTBEHHYIO YYEOHYIO U MTO3HABATENIBHYIO ICATEIILHOCTD U ICATEIILHOCT APYTUX 00yUYaIOUINXCs B TIpoIiecce
B3alMOITPOBEPKH;

® COOTHOCHTH peaslbHbIE U IJIAHUPYEMBbIE Pe3yJIbTaThl HHIUBUAYAIBHOW 00pa30BaTEIbHON AEATENBHOCTH U JIeNaTh BHIBO/IBI,

® [PUHHMMATh PElICHUE B y4eOHON CUTYalluu U HECTH 32 HETO OTBETCTBEHHOCTD;

® CaMOCTOSITENILHO OIPEENATh IPUUYHUHBI CBOETO yCIieXa WM HeycleXa U HaXOUTh CIIOCOObI BBIXO/A U3 CUTYalluH HeycIexa;

® PETPOCIEKTUBHO ONPEAENATh, Kakhe NEHCTBUS MO pelleHHI0 Yy4eOHOW 3aJaud WIM MapaMeTphl 3THX ACUCTBUI NMPHUBENN K MOJYUYSHHIO
HMMEIOLIEToCs IPOAYKTa yueOHO! AESITENbHOCTH;

® JIEMOHCTPHUPOBATh MPUEMbI PETYJSALIUU MCUXO(DU3HOIOTHUECKUX/ SMOIMOHAIBHBIX COCTOSHUM Al JocTkeHUs 3¢ @deKTa yCrnOKOCHUS
(YycTpaHeHHMsT SMOIMOHAIBHOM HamNpsHKEHHOCTH), 3¢¢eKTa BOCCTAHOBIEHUS (OCIableHHs MpPOSBICHUN YyTOMJeHHUs), d3¢p¢deKTa aKTHUBH3ALUU
(ToBbIIIEHUS ICUXO0(U3HOTOTHUECKON PEaKTUBHOCTH).

Ilo3naBaresibHbie YY /]

6. YMeHue ompenensaTh MNOHATHSA, CO37aBaTh OOOOIIEHUS, yCTaHAaBIMBATh AHAJIOTHMM, KJIACCU(UIMPOBATH, CAMOCTOATEIbHO BBIOMPATH
OCHOBAHHUS U KPUTEPUHU IS KiacCU(UKAILIUK, YCTaHABIMBATh MPUYMHHO-CIIEICTBEHHBIE CBSA3H, CTPOUTH JIOTMYECKOE PACCYXKACHUE, YMO3AKIIOUCHHE
(MHIyKTUBHOE, IETYKTUBHOE, 110 AaHAJIOTUH) U JIeN1aTh BbIBOJIbI. O0yUaroLIHiics CMOXKET:

e 10A0UpAaTh CJIOBA, COMOJUYMHEHHBIE KIIIOUEBOMY CJIOBY, ONPEAEISAIOIINE €ro IPU3HAKY U CBONCTBA,



® BBICTPAHBATD JIOTUYCCKYIO LCIIOYKY, COCTOAIIYIO U3 KJIFOYCBOT'O CJIOBA U COIMOJYNHCHHBIX CMY CJIOB,
® BbLIACIATH OGIHHf/'I MMPpU3HAK IBYX WJIN HCCKOJIbKUX ITPECAMCTOB HUJIN SIBJICHUH U OOBICHATDH UX CXOACTBO,

e O0BEOMHATH TPEAMETHl M SBJICHUS B TPYNIBI [0 ONPENEICHHBIM NpPU3HAKaM, CPaBHHUBATH, KiaccH(UIMpoOBaTh U 0000maTh (akThl H
ABJICHUS,

® BBIJEIATH SIBIICHUE U3 OOLIETO psijia IPYTHX SIBICHU;

® OIpeaeNATh O0CTOATENILCTBA, KOTOPBIE MPEIIECTBOBAIM BO3HUKHOBEHMIO CBSI3HM MEXAY SIBJICHUSMH, U3 3TUX OOCTOSTEILCTB BBLACIATDH
OTIpEIeIISIONINE, CIOCOOHBIE OBITh MPUYMHON TAHHOTO SIBIICHUS, BBISIBIISATH IIPUYMHBI U CIICICTBUS SIBIICHUIA,

® CTPOUTH paccyXkJeHHe OT OOIIMX 3aKOHOMEPHOCTEH K YACTHBIM SIBJICHUSAM M OT YaCTHBIX SIBICHUH K OOLIMM 3aKOHOMEPHOCTSM;

® CTPOUTh PacCy’JI€HHE Ha OCHOBE CPAaBHEHMsI IPEIMETOB U SBJICHUM, BbIJEIIASA IIPU 3TOM OOLIME IPU3HAKH;

e y3j1araTh NOJYYEHHYIO MH(OPMALNIO, UHTEPIPETHPYsI €€ B KOHTEKCTE pelaeMoil 3a1auu;

® CaMOCTOSITENIbHO YKa3bIlBaThb Ha MH(OPMALMIO, HYKIAIOIIYIOCS B MPOBEPKE, MpeJlarath U MPUMEHATh CIIOCOO MPOBEPKU JTOCTOBEPHOCTH
uH(pOpMaIHH;

e BepOATM30BaTh YMOIMOHAIBHOE BIIEYATIICHNE, OKa3aHHOE Ha HETO HCTOYHMKOM;

® OOBSCHATH SIBJICHUS, TPOIECCHI, CBSA3M W OTHOUICHHS, BBISBISIEMBIE B XOJI€ IIO3HABATENBHOW M HCCIIEOBATEIBCKON NEATEIEHOCTH
(mpuBOIUTH OOBSICHEHUE C U3MEHEHHEM (OPMBI IIPEACTABICHUS; OOBIACHATH, JETATU3UPYs UK 0000111ast; OOBSICHSTD C 3alaHHON TOUKH 3pEHHS);

® BBIABIATH U Ha3bIBaTh IPUYHMHBI COOBITHUS, SIBJICHUS, B TOM YHCIIE BO3MOXKHbIE / HanOOJIee BEpOSITHbIE TPUYHHBI, BO3MOXHBIE MTOCIIEICTBUS
3aJJaHHO} MPHUYUHBI, CAMOCTOSITEIIPHO OCYIIECTBIISS IPUUNHHO-CIICACTBEHHBIN aHAIN3,;

e JleJaTh BBIBOJ HAa OCHOBE KPUTHYECKOI'O aHajM3a pPasHbIX TOYEK 3pEHMs], IOATBEP)KIaTb BbIBOJ COOCTBEHHOH apryMeHTanuen WiM
CaMOCTOSITEJIHO MOJYYEHHBIMH JJAHHBIMU.

7. YwMmeHue co3naBaTh, MPUMEHATh W NPe0oOPa30BHIBATh 3HAKW M CHMBOJIBI, MOJIEIM M CXEMBI Ui PEHICHUs YYeOHBIX M TO3HABATEIBHBIX
3agad. OOyyaromMnics: CMOXKET:

e 0003Ha4YaTh CUMBOJIOM M 3HAKOM TIPEMET H/HUJIH SBIICHHE;
OTIPEIENIATH JIOTHIECKHE CBSI3U MEKIY TpeMETaMH W/WIIH SBICHUSMH, 0003HaYaTh TaHHBIE JIOTHYECKUE CBSI3U C TIOMOIIBIO 3HAKOB B CXEME;
CO03/1aBaTh a0CTPAKTHBIIN UK peabHbI 00pa3 mpeaMeTa U/UilH SIBICHUS;
CTPOUTH MOJIEJIH/CXEMY Ha OCHOBE YCIIOBUH 3aJ1a4 W/WJIU CTIOc00a €€ pelieHus;

e cozJaBaTh BepOaJbHBIC, BELIECTBEHHblE W HH(POPMALMOHHBIE MOJAEIM C BBLACICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTa s
OTIpeJIeNIeHus CII0co0a peleHNs 3aJJaul B COOTBETCTBUHU C CUTYaLUEH;

e TpeoOpa3OBHIBATH MOJIEIH C LENbIO BBISIBICHUS OOIIUX 3aKOHOB, OMPEIEIISIONINX JaHHYIO MTPEIMETHYIO 00JIacTh;

® TIEPEBOJIUTH CIOXKHYIO IO COCTaBy (MHOTOACIEKTHYI0) HH(pOpMAlHMi0 U3 Trpaduveckoro win (GpopMaIn30BaHHOTO (CHMBOJIBHOTO)
MIPEJCTABICHUS B TEKCTOBOE, 1 HA000POT;

® CTPOUTH CXEMY, aJITOPUTM JAECUCTBUS, UCIIPABIATH WIIM BOCCTAHABINBATh HEM3BECTHBIM paHee alfOPUTM Ha OCHOBE MMEIOLIETOCs 3HaHUS 00
00BEKTE, K KOTOPOMY IPUMEHSETCS AJITOPUTM;

® CTPOUTH JIOKA3aTEIBCTBO: PSIMOE, KOCBEHHOE, OT IIPOTHBHOTO;

® aHATM3UPOBATH/PEQIIEKCHPOBATH OMBIT PA3pa0OTKH M peain3alui y4eOHOTO MPOEKTa, HCCIEOBAHUS (TEOPETHUECKOTO, SMITUPHIECKOTO0) Ha
OCHOBE IPEVI0KEHHON POOJIEeMHOM CUTYaIlK, TOCTAaBICHHON e/ W/UJIH 3aJJaHHBIX KPUTEPHEB OLICHKH MTPOAYKTa/pe3ybTaTa.

8. CwmbicioBoe ureHne. OOy4aromunics CMOXKET:

® HaxOJWTh B TEKCTE TpeOyeMyto HH(OpMaIHIO (B COOTBETCTBUH C IIETSIMU CBOCH JEATEIHLHOCTH);



® OpPHEHTHPOBATHCS B COJIEPKAHUU TEKCTa, TOHUMATh LEJIOCTHBIN CMBICI TEKCTA, CTPYKTYPUPOBAThH TEKCT;
® YCTaHaBIUBATh B3aHMOCBSI3b OMUCAHHBIX B TEKCTE COOBITHIA, SIBICHH, ITPOLIECCOB;
® PE3IOMHUPOBATH TJIABHYIO UJICIO TEKCTA;
® TIPeoOpa30OBEIBATH TEKCT, «IIEPEBOS» €ro B APYTyI0 MOAAIBHOCTH, HHTEPIPETUPOBATH TEKCT (XYIOKECTBECHHBIA W HEXYI0KECTBEHHBIH —
y4eOHBIN, HAYYHO-TIOMYJISIPHBINA, HH(OOPMAITMOHHBIN, TEKCT non-fiction);

® KPUTHYECKH OIICHUBATh COAepk aHHe U (hopMy TEKCTa.

9. ®opMHpOBaHUE U PA3BUTUE IKOJOTHMUECKOIO MBIIUIEHUS, YMEHHE NMPUMEHATh €r0 B MO3HABATEIbHONW, KOMMYHUKATUBHOW, COLMAIbHOU
MIPaKTUKE U MPOPeCCHOHATBHON opueHTauu. OO0yJaroHiics CMOXKET:

® ONpeAeATh CBOE OTHOILICHUE K MPUPOTHOMN CPEJIE;

® AHAIM3MPOBATH BIHUSHUE YKOJIOTHYECKUX (PAKTOPOB HA CpPelly OOMTAHUS KUBBIX OPTaHU3MOB;

® [POBOJUTH NPUYMHHBIN U BEPOATHOCTHBIN aHAIU3 KOJIOTMYECKUX CUTYyallUi;

® T[IPOTHO3MPOBATH U3MEHEHUS CUTYyaIluu IIPU CMEHE ICUCTBUS OJHOTO (paKkTOpa Ha JAEHCTBUE APYyroro GakTopa;

® PaAcCIpOCTPaHATh FIKOJOTUYECKHUE 3HAHUS U yUYaCTBOBATH B MPAKTUYCCKHUX JICNIaX 10 3aIIUTE OKPYKAIOIIEH CPEIbI;

® BBIpaXaTh CBOEC OTHOIICHHUE K IPUPOJIE Yepe3 PUCYHKU, COUMHEHHSI, MOJIEIH, IPOEKTHHIE PaOOTHI.

10. Pa3BuTHe MOTHBAIMU K OBJAJCHUIO KYJIbTYpPOH AaKTUBHOTO HCIOJB30BaHUS CIIOBApe W JIPYTMX MOUCKOBBIX cucTeM. OOydarommiics
CMOXET:

e ompenesaTh He0OXOAMMbIC KIIFOUEBBIE IOMCKOBBIC CJIOBA M 3aIIPOCHI;
®  OCYUIECTBJIATH B3aUMOJEHCTBUE C AIIEKTPOHHBIMU MOUCKOBBIMU CUCTEMAaMHU, CIIOBAPSMH;
e (HopMHUPOBATh MHOYKECTBEHHYIO BHIOOPKY M3 MTOMCKOBBIX HCTOYHUKOB JUIsl OOBEKTUBU3AIMH PE3YJIbTATOB TIOUCKA;

® COOTHOCHUTH MOJTYUYEHHBIE Pe3yJIbTaThl IOUCKA CO CBOEU JAEATEIbHOCTBIO.

KommynukatuBubie YY /]

11. YMeHHne OpraHu30BBIBaTh YYEOHOE COTPYJAHHYECTBO M COBMECTHYIO [I€ATEILHOCTh C YYHTEIeM W CBEPCTHUKAMH; paboTaTh
WHJVMBHUIyATbHO W B TPYyNIE: HAXOAUTh OOINee pelieHue W paspeniaTth KOH(QIMKTHI HAa OCHOBE COIJIACOBAHUSI TO3UIMN M ydeTa HMHTEPECOB;
(hopmynMpoBaTh, ApTyMEHTHPOBATh H OTCTAWBATh CBO€ MHEHHE. OOyJaroNTuics CMOXKET:

— OIpeAeNsaTh BO3MOXXHBIE POJIM B COBMECTHOM AESATENBHOCTH;

— WrpaTh ONPEJEICHHYIO POJIb B COBMECTHOM ESTEIBHOCTH;

— MPUHUMATH TO3UIMI0 COOECETHUKA, MOHMMAs MO3UIUI0 APYroro, pa3jiudyarb B €ro peuu: MHEHHE (TOUKYy 3pEHUsl), JT0Ka3aTeIbCTBO
(aprymeHTsI), (haKThI; TUTIOTE3bI, AKCUOMBI, TCOPUH,

— ONpEACNATh CBOM JICUCTBHS M ICUCTBHUS NApPTHEPA, KOTOPHIE CITIOCOOCTBOBAIM WIIH MPETMSATCTBOBAIM MPOTYKTUBHON KOMMYHHUKAIIHNH,

— CTPOUTH MO3UTHUBHBIEC OTHOIIEHUS B MPOIIECCE YUSOHOM U IMO3HABATEIHHOM JIEATEILHOCTH;

— KOPPEKTHO M apryMEHTHPOBAaHHO OTCTaWBaTh CBOIO TOYKY 3pEHHs, B JUCKYCCHU YMETh BBIIBUTATh KOHTPAPTYMEHTHI, mepedpasupoBaTh
CBOIO MBICJTH (BJIaJICHUE MEXAaHU3MOM SKBHUBAJIEHTHBIX 3aMEH);

— KPUTHYECKH OTHOCHTHCS K COOCTBEHHOMY MHEHHWIO, C JOCTOMHCTBOM TMPHU3HABATH OIIMOOYHOCTH CBOETO MHEHHUS (€CIM OHO TaKOBO) H
KOPPEKTUPOBATH €T0;

— TMpenanarath aTbTePHATHBHOE PEIICHUE B KOH(PJIUKTHON CUTYaIUH;

— BBIICTISATH OOMIYIO TOUKY 3pEHUS B IUCKYCCUM;



— JIOrOBapuBaThCs O MpaBWIIAX U BOMPOCAX AJIsi OOCYKIEHHUS B COOTBETCTBUU C ITOCTABJICHHOM NEpe ] IPyMIoi 3a1aueid;

— OpraHu30BBIBAaTh y4eOHOE B3aMMOJACUCTBHE B rpymie (ONMpeaessTh oOIie e, paclpeleisTh pojii, JOTOBAPUBATHCS JIPYT C APYTOM U T.
1.);

— YCTpaHATh B paMKax JAMajiora pa3pbiBbl B KOMMYHUKAIUU, 00YCIOBJICHHbBIE HETOHUMAaHUEM/HEIIPUATHEM CO CTOPOHBI COOECEeTHUKA 3a1auH,
(hopMBI WK COAEPIKAHUS TUATIOTA.

12. YMeHHME OCO3HAaHHO HCIIOJIB30BaTh PEYEBBIC CPEACTBA B COOTBETCTBHM C 3aJa4ed KOMMYHHKALMM JJI BBIPDA)KCHHS CBOMX YYBCTB,
MBICTICH M TOTPEOHOCTEH Ui TUIAHUPOBAHHS M PETyJALUU CBOCH NESITEeIbHOCTH; BIIQJCHHWE YCTHOW M MUCHBMEHHOM pedbl0, MOHOJIOTMYECKON
KOHTEKCTHOM peubto. O0yJaroIIHIiCsa CMOXKET:

® OIpEeaeNATh 33/1a4y KOMMYHHUKAIIMK U B COOTBETCTBUU C HEH OTOUPATh peyeBbIE CPE/ICTBA;
0TOMpaTh U UCIIOJIb30BaTh pEUEBbIE CPEJCTBA B MPOIlECCe KOMMYHMKALIMU C JPYTUMHU JIFOAbMHU (IMAJIOT B IIape, B Mol rpymnmne u T. 1.);
MPEJCTABIATh B YCTHOM MIJIM MUCbMEHHOU (hopMe pa3BEpHYTHIH IJIaH COOCTBEHHOM JESITEIbHOCTH;
co0JIr01aTh HOPMBI Iy OJIMYHOM peun, perjJaMeHT B MOHOJIOT€ U IMCKYCCHUU B COOTBETCTBUU C KOMMYHHUKATUBHOMU 3aa4eii;

BBICKa3bIBaTh 1 000CHOBBIBATH MHEHHUE (CYKICHUE) U 3alpalllBaTh MHEHUE MTAPTHEPA B paMKax JUAJIOra;

MIPUHUMATD PEILIEHUE B XO/I€ JUAJIOTa U COTJIACOBBIBATh €0 ¢ COOECETHUKOM;

CO03/1aBaTh MMCbMEHHBIE «KIMIIMPOBAHHBIE» U OPUTHUHAIbHBIE TEKCTHI C UCIOIb30BAaHUEM HEOOXOAUMBIX PEUEBBIX CPEJICTB;
HCIOJIb30BaTh BepOasbHble CPECTBA (CPEACTBA JOTUUECKON CBSA3H) AJIs BBIIEIECHUS CMBICIOBBIX OJIOKOB CBOETO BBICTYILJICHUS;
UCIOJIb30BaTh HEBEPOAIbHbIE CPEJICTBA WM HATJISAHbIE MaTepHallbl, HOATOTOBIEHHBIE/OTOOPAHHBIE 0]l PyKOBOACTBOM YUUTEIS;

® JeJIaTh OLICHOYHBIM BBIBOJ O JOCTH)KCHHU LENH KOMMYHHMKAlUU HEIOCPEICTBEHHO IIOCIIE 3aBEPUICHUS KOMMYHUKATUBHOIO KOHTAaKTa U
00OCHOBBIBATH €TO.

13.  ®opmupoBaHHE U pa3BUTHE KOMIIETEHTHOCTH B 00JacTHU MCHOJIb30BaHUS UH(POPMALIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH (J1anee —
HKT). Obyuaronuiics CMOXKeT:

e [ICTICHANPABICHHO MCKAaTh W MCIOIB30BaTh MH(OPMAIMOHHBIE PECYpChl, HEOOXOIMMBIE JJISi PeIICHHs YYeOHBIX M MPAKTUYECKHX 3a]ad C
nomonieto cpeacts UKT;

e BBHIOMpaTh, CTPOUTH U HUCIOJIB30BATH AJCKBATHYI0 MH(POPMALMOHHYIO MOJAEIb JJs Mepeiadd CBOMX MBICIEH CpPelICTBAMHM €CTECTBEHHBIX U
(opMaNIbHBIX SA3BIKOB B COOTBETCTBHHU C YCIOBUSIMH KOMMYHUKAIIH;

® BbIIEATh HHPOPMAIIMOHHBIN acleKT 3a/1auM, ONIEpUPOBATh JAHHBIMH, UCII0JIb30BATh MOJIENb PELICHHUS 3a/1a4U;

® JCIOJIB30BaTh KOMITBIOTEPHBIE TEXHOJIOTHH (BKJIIOYasi BEIOODP a/leKBaTHBIX 3a7jau€ MHCTPYMEHTAIbHBIX MPOrpaMMHO-aNNapaTHBIX CPEICTB U
CepBUCOB) Il pelleHHus WHPOPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX yUeOHBIX 3ajlad, B TOM YHCIIE: BBIUMCIIEHUE, HAIMCAHUE MHCEM, COUMHEHHI,
JIOKJIa/I0B, pedepaToB, CO3JaHNE TPE3CHTAIUN U JIp.;

® UCIOJIB30BaTh HHPOPMAIUIO C YUETOM ITHUECKHUX U MPABOBBIX HOPM;

e cozJaBaTh MHGOPMAIMOHHBIE PECYPChl Pa3sHOrO THUMA M JUId Pa3HbIX ayJIUTOPHUH, cOOMOAAaTh MH(MOPMALMOHHYIO TMTHEHY U IpaBHia
MH(POPMAIMOHHOM 6€30MacHOCTH.

IIpeaMeTHbIe pe3yabTaThI
BeinyckHuk Hay4urtes B 7-9 kiaccax (2J1s1 MCIIOJIb30BAHUS B IOBCEIHEBHOM KU3HHM U 00ecneYeHUs1 BO3MOKHOCTH YCIIELIHOT 0 NMPO/0JIZKeHH

o0pa3oBaHusi Ha 0a30BOM ypPOBHe)



I'eomeTpruyeckue puUrypsl
e  OmnepupoBaTh Ha 6a30BOM ypOBHE MOHATUSMH I€OMETPUUYECKUX (PUTY;

®  U3BIEKaTh HH(OPMAIHIO O TEOMETPUUYECKHUX (PUrypax, MPEACTaBICHHYIO HA YePTEXax B SBHOM BHJIE;

®  [IPUMEHSATH JUIA PELICHUS 3a]]a4 TeOMeTprUecKue (paKThl, €ClIi YCIOBUSA UX IPUMEHEHUS 33/1aHbl B IBHOU (hopMe;

e  pelaTh 33Ja4d Ha HAXOXKJEHHE T€OMETPUUECKUX BEJIMYMH IO 00pa3liaM WiIn ajlrOPUTMaM.
B noBceHeBHOM KU3HM U NPU U3YYEHUH JAPYTUX MPeIMETOB:

®  UCHOJb30BATH CBOMCTBA F€OMETPUUECKUX (UTYP JUIS PEIICHUs] TUIOBBIX 33]a4, BOZHUKAIOIIUX B CUTYalLUsAX ITOBCEIHEBHOU KU3HU, 3a/1a4
IIPAKTUYECKOI'0 COAEPIKAHMS.
OTHomeHns

e  OmnepupoBaTh Ha 0230BOM ypOBHE MOHATHIMHU: PAaBEHCTBO (UTYP, PaBHbIE (PUTYpBI, PABEHCTBO TPEYTOJIBHUKOB, APAIICTbHOCTh IPSMBIX,
NEPHEHIUKYISIPHOCTD MPSMBIX, YIJIBI MEKIY PSIMBIMU, IEPIEHANKYJISP, HAKIIOHHAS, TPOEKLIMSL.
B noBceaHeBHOM KM3HM U IPH M3YYECHUH APYTUX NPEIMETOB:

®  JCIIOJIB30BaTh OTHOLIEHUS JUIs PEIIECHUs IPOCTEMIINX 3a/1a4, BOZHUKAIOIIUX B PEAIbHOM KU3HU.
N3mepenus u BbIYMCICHUS

e  BEIIONHATE U3MEpPEHNE JUIMH, PACCTOSIHUM, BEJIMYHH YIJIOB, C TOMOIIBIO HHCTPYMEHTOB JUIsl ©U3MEPEHUN JJIMH U YTJIOB;

e  MpuUMEHATh GOPMYJIbI IEPUMETPA, TIIOIIATU U 00beMa, TUIOIIA U TOBEPXHOCTH OTAEIbHBIX MHOTOTPAHHUKOB IPU BBIYUCIICHUSX, KOTJa BCE
JTAHHBIE UIMEIOTCS B YCIOBUH;

e npumMmeHsATh Teopemy Iludaropa, 6a30Bble TPUTOHOMETPUYECKHWE COOTHOILIEHUS MJI BBIYMCICHHUS JJIMH, PACCTOSIHWM, IUIoU[aJeld B
MPOCTEUIINX CITyUasiX.
B noBceHeBHOM KU3HHM U NPU U3YYEHUH APYTUX MPeIMETOB:

®  BBIUUCJIATH PACCTOSHUS HA MECTHOCTU B CTAaHAAPTHBIX CUTYALMSIX, JIOLIAU B IPOCTEHIINX CiIydasix, IPUMEHATh (POPMYJIbl B IPOCTEHIINX
CUTyalUsX B [IOBCEIHEBHOM KU3HU.
I'eomeTpuyeckne NocTpoeHus

e I300pakaTh TUMOBBIE MJIOCKUE PUTYPHI U PUTYPBI B IPOCTPAHCTBE OT PYKU U C IIOMOIIBIO HHCTPYMEHTOB.



B noBcenHeBHOM KM3HM U NIPH M3YYCHUH APYTUX NPEJIMETOB:
®  BBINOJIHATH NPOCTEHIINE TOCTPOCHUS HA MECTHOCTH, HEOOXOIMMBIE B pEaIbHOM JKU3HH.
I'eomeTpuueckue npeodpa3oBaHus
e  Crpouts purypy, CAMMETPUIHYIO JaHHOU (UTYpe OTHOCUTEIHFHO OCH M TOUKH.
B noBcegHeBHOM KM3HM U NIPU W3Y4YEeHUHU APYTUX NPeIMETOB:
®  pacro3HaBaTh JBHKEHHE OOBEKTOB B OKPY’KaIOLIEM MUPE;
®  pacno3HaBaThb CUMMETPUYHBIE (PUTYpPbI B OKPY’KAIOIIEM MUPE.
BekTopbl M KOOPAUHATHI HA IVIOCKOCTH
e  OmnepupoBatrh Ha 0a30BOM YPOBHE NMOHATHSIMH BEKTOp, CYMMa BEKTOPOB, IIPOU3BEICHUE BEKTOPA HAa YMCIIO, KOOPAUHATHI HA INIOCKOCTH;
e OmpeneisaTh NPUOIMKEHHO KOOPAUHATHI TOUKH 10 €€ N300pakeHUI0 Ha KOOPAMHATHOM MJIOCKOCTH.
B noBceaHeBHOM KM3HM U NIPH M3YYCHUH APYTUX NPEIMETOB:
®  JCIIOJIB30BaTh BEKTOPHI IS PEIICHMS MPOCTEHIINX 3a4a4 Ha ONPEIEIECHUE CKOPOCTH OTHOCUTEIIBHOTO JIBHKECHHSL.
Hcropusa MmaTeMaTHKHU
e  OmnuchIBaTh OTJENIbHBIE BHIJAIOIINECS PE3YJIbTAThI, OJYUYEHHBIE B X0/I€ Pa3BUTH MATEMAaTUKU KaK HAYKH;
®  3HATh IPUMEPBI MATEMATUYECKUX OTKPBITUN U UX aBTOPOB, B CBSA3U C OTEYECTBEHHON U BCEMUPHOM UCTOPUEH;
e  [IOHMMAaTh POJIb MAaTEMAaTHUKH B pasBuTHH Poccuu.
MeToabl MaTEMATHKH
e  BpiOuparh MoaAXO0IALUINI U3yUEHHBIH METOJ AJIsl PELICHUS U3yUYEHHBIX TUIIOB MaTEMaTHYECKUX 3a4a4;

° HpI/IBOI[I/ITB MMPpUMEPBI MATEMATHYCCKUX BaKOHOMCpHOCTCﬁ B oxpyncaromeﬁ JIeHCTBUTEILHOCTU U MPOU3BCACHUAX UCKYCCTBA.

BbInyCKHUK MOJIYYHT BO3MOKHOCTh HAYUYHThCH B 7-9 Kilaccax 11s o0ecneyeHnsi BO3MOKHOCTH YCIICIIHOTO NPOAOJKeHUsI 00pa30BaHus Ha
0a30BOM U yri1y0JIeHHOM YPOBHSIX
I'eomeTpnueckue purypsl

e Onepuposamov NOHAMUAMU 2€OMEMPULECKUX DUy,



®  u38TIEKAMb, UHMEPNPEMUPOBATD U NPEOOPA308bIEAMb UHDOPMAYUIO O 2EOMEMPUYECKUX Puypax, npedCmasieHHYI0 Ha Yepmedtcax;

®  npumeHAmMb ceomempuyeckue Qakxmol 0 peulenus 3a0ay, 8 Mom yucie, npeonoazarouux HeCKOIbKo uaz08 peulenus,

*  chopmynuposams 6 npocmenuux CIy4asx ceoUCmMea U NPUHaKu Queyp;

®  00Ka3bI8AMb 2OMEMPULECKUE YINBEPHCOCHUSL,

®  grademv CMAHOAPMHOU Kiaccupurayuell niockux ueyp (mpeyeorbHuKo8 u 4emuvlpexy20ibHUKOs).
B noBcegHeBHOI :KM3HM M IPU U3YUYEHHUH IPYTUX NPeAMETOB:

®  UCNONB308aMb CEOUCMBA 2EOMEMPUUECKUX Duyp OISl peueHus 3a0ay NPAKMu4ecko2o Xapakmepa u 3a0ay U3 CMEeHCHbIX OUCYUNTUH.
OTHomeHnst

o Onepuposamv NOHAMUAMU: PABEHCMBO  Pueyp, pasuvie Queypvl, PABEHCMEO  MPEYeOIbHUKOS, NAPALIEIbHOCMb — NPSAMbIX,
NepneHOUKYIAPHOCMb NPAMBIX, Velbl MeHCOY NPAMbIMU, NEePNeHOUKYIAp, HAKIOHHAA, Npoekyus, nodobue ¢ueyp, nodobHvle ueypvl, no0oOHbIe
MpeyeoNbHUKU,

®  npumenams meopemy Daneca u meopemy 0 NPONOPYUOHATLHBIX OMPE3KAX NPU peuleHUul 3a0ay;

®  XApaKmepuz08amb G3aAUMHOE PACHOJIONCEHUE NPIMOUL U OKPYICHOCIMU, O8YX OKPYICHOCMEI.
B noBceaHeBHOI )KM3HU ¥ IPU U3YYEHHH PYTUX NPeAMETOB:

®  UCNOB308aMb OMHOWEHUS OIS peuleHUs 3a0ad, 03HUKAIOWUX 8 PEaNbHOU HCUSHIL.
N3mepenusi u BbIYHCIEHHUSA

e Onepuposamov npedcmasieHusmuy 0 OJuHe, NIOWAOU, obveme Kak eerudunamu. Ilpumenamo meopemy Ilugpazopa, ¢popmynsr niowaou,
0bvema npu peuleHuU MHO20UWA208bIX 3A0ay, 8 KOMOPbIX He 8ce OaHHble NPEeOCMABIeHbl A6HO, A MPeOVIOM GblYUCIEeHUL, ONEPUPO8aAmsb boee WUPOKUM
KOAU4ecmeom opmyn Onunbl, n1ouaou, 0ovemda, 8blYUCIAMb XAPAKMEPUCIUKY KOMOUHAYULl hucyp (OKpyscHOCmel U MHO20)20/IbHUKO8) 8bIYUCISIMb
PACCMOSAHUL MEANCOY PUSYPaAMU, NPUMEHAMb MPULSOHOMEMPUYECKUE POPMYIbL 0I5l BLIYUCTEHUL 8 00/1ee CIONCHBIX CLYYASX, NPOBOOUNb BbIYUCIEHUS HA
OCHOB€ PABHOBEIUKOCMU U PABHOCOCMABNIEHHOCMU

®  1POBOOUMb NPOCMbLE BLIYUCIEHUS HA 0ObEMHBIX MeNax;

®  opmynuposams 3a0auu Ha bIYUCTEHUE ONUH, NIOWAOel U 00bEMO8 U peuamy UXx.

B noBceaqHeBHOM KHU3HHU U MPpH U3YYCHUU NPYI'UX NPEAMETOB:



®  1POBOOUMD BLINUCLEHUS HA MECTMIHOCMIU,

®  npumeHAmb OPMYIbl NPU BLIYUCTEHUAX 8 CMENHCHBIX YUeOHbIX NPeOMemax, 6 OKpyscaloujeli 0elucmaumenbHoCmu.
I'eomeTpuueckmne MOCTPOEHUsI

o II300pasxcams eeomempuyeckue Queypvl o meKCmosoMy U CUMBOIbHOMY ONUCAHUIO,

®  CB000OHO ONEPUPOBAMb YEPMENCHLIMU UHCIMPYMEHMAMU 8 HECIONCHBIX CTIYUASX,

®  GBINOJHAMb NOCMPOEHUSI MPEYeONbHUKOS, NPUMEHAMb OMOeIbHble Memoobl NOCMPOCHUL YUPKYIeM U JUHEUKOU U Npo8ooumbs
npocmetiuiue UCcie008aHUs YUCIA PeUeHUT,

®  u300pascamv Munosvie NI0CKUue Queypsl U 00veMHble Mela ¢ NOMOWBIO NPOCMENUUUX KOMNbIOMEPHBIX UHCMPYMEHNOB.
B noBceaHeBHOM KM3HU ¥ IPH M3YYEHUH APYTUX MPEIMETOB:

®  BBINOJHAMb NPOCMeliuUe NOCMPOEHUS HA MECIHOCIU, HeODX0OUMbIe 8 PEaNbHOU HCUSHIU,

®  OYeHUBamb pazmMepsl PealbHbIX 0OBLEKNOE OKPYICAIOUe20 MUPA.
IIpeoOpa3oBanus

o Onepuposams NOHAMUEM 0BUINCEHUS U NPEOOPA308aHUL NOOOOUS, 81A0EMb NPUEMAMU NOCMPOeHUsL Pusyp ¢ UCNOIb308AHUEM OBUICEHUL U
npeobpazoeanuti N000OUs, NPUMEHAMb NOJIYYEHHble 3HAHUSA U ONbIM NOCMPOEHUU 8 CMENCHbIX NPeOMemax U 6 peaibHbIX CUMYAYUSIX OKPYICAIOUe20
mupa;

e cmpoumbs hueypy, N0O0OHYIO OAHHOU, NOBL30BAMBCS CBOUCMBAMU NOO0OUSL 011 0DOCHOBAHUSL CEOUICME PUeYp,;

®  NpUMeHAMb CEOUCMBA OBUNCEHUL 051 NPOBeOeHUs NPOCMeNuUx 000CHO8AHUL C8OUICME puyp.
B noBceaHeBHOM KM3HU ¥ IPH M3YYEHUH APYTUX MPEIMETOB:

®  NPUMEHAMb CEOUCMBA OBUNCECHUL U NPUMEHAMb NOO00OUe 0l NOCMPOEHUN U 8bIYUCIEHULL.
BeKTOpbI M KOOPAMHATHI HA MJIOCKOCTH

e Onepuposamsv NOHAMUAMU 8EKMOP, CYMMA, PAZHOCMb 8EKMOPOS8, NPOU3EEOeHUe GeKMOPA HA YUCILO, V2Ol MeXCOY BeKMOPAMU, CKATAPHOE
npoussederue 6eKmopos, KOOPOUHAMbl Ha NIOCKOCU, KOOPOUHAMbL 6eKMOPA,

®  BHLINOIHAMbL Oelcmeusi HAO BeKMOPAMU (CLOJCEeHUe, BbIYUMAHUE, YMHONCEHUEe HA YUCTO0), BbIYUCIAMb CKAIAPHOE Npouzeedenue,

onpede/zﬂmb 6 npocmeﬁmux CIYHasx yeon Meofcdy 6EKNMOopamu, 8blNOJIHANMb PA3/IOHCEHUE 6EKMOPA HA cocmdasesiAdrouiue, NPUMEHANb NoJ1Y4€HHble 3HAHUA



8 QusuKe, NOIBL30BAMBCI POPMYNIOU BINUCTIEHUS PACCTOAHUA MENCOY MOUKAMU NO U3BECTNHBIM KOOPOUHAMAM, UCNONb3068AMb YPAGHEHUs Queyp 0.
peutenus 3a0au;

®  NpuUMeHAmMb 6eKMOPbI U KOOPOUHAMBL 01 PEULEHUs 2e0OMEeMPUYECKUX 3d0ad HA 8bIHUCTeHUe ONUH, Y2ll08.
B noBceaHeBHOI :KM3HM M PU U3YYEHHH IPYIUX NPeAMETOB:

®  LUCNONB308aMb NOHAMUSL 6EKIMOPOS U KOOPOUHAM 0Jis peuleHus 3a0ay no usuxe, ceoepaguu u opyum yueoHvimM npeomMema.
Hcropusi MaTeMaTHKHU

e Xapaxmepuzosamb 6K1A0 6bl0AIOWUXC MAMEMAMUKOE 8 PA3GUMUE MAMEMAMUKU U UHbIX HAYYHbIX 001acmel;

®  NOHUMAMb PONb Mamemamuxu 8 pasgumuu Poccuu.
MeToabl MaTeMATHKH

o Ucnonv3ys usyuennvie Memoowl, npo8ooUms OOKA3AMENbCMEBO, BbINOJHANb ONPOBEPICEHUE;

®  gvIOUpams uzyuenHvle Memoobl U UX KOMOUHaAyUY 05l peuleHusl Mamemamuyeckux 3a0ay;

®  UCNONB308AMb MamMeMamuyecKue 3HAHUA Osl ONUCAHUS 3AKOHOMEPHOCMeU 6 OKpydcarowel OelcmeumenbHoCmu U npou38e0eHusx
uckyccmea,

NPpUMEHAMb npocmezlwue npocpammHsle cpe()cmea U IN1eKMPOHHO-KOMMYHUKAYUOHHbIE CUCNMIEMbL NPU DeUCeHUU MamemMamuiecKux 3a0ay
2. Coaepikanue Kypca reoMmeTpuu B 7-9 kiaccax

I'eomerpuueckue Gpurypnbi

@urypsbl B reOMeTPHHU U B OKPY2KaloLeM MUpe

I'eomerpuueckas gurypa. PopMupOBaHUE MPEICTABICHHH O METAPEAMETHOM TOHSATHH «PHUTYpay.

Touka, TMHUSA, OTPE30K, NpsiMasi, 1y4, JOMaHas, INIOCKOCTb, YToJl, OUCCEKTpHCa yIila U €€ CBOWCTBA, BU/Ibl YIJIOB, MHOTOYTOJIbHUKHU, KPYT.

OceBas cummeTpust reomeTpudeckux puryp. LleHTpanbHas cuMMETpust TeOMETPUYECKHIX (UTYP.

MHOroyroJisHUKH

MHOroyrojapHuK, €ro dJEMEHTBI U €r0 CBOMCTBA. Pacrno3HaBaHne HEKOTOPBIX MHOIOYTOJIBHHUKOB. BbinyKible u He6bInyKable MHO20Y20NbHUKU.
IIpaBuibHBIE MHOTOYTOJIBHUKH.

Tpeyronsauku. BeicoTa, Meanana, OMCCeKTpuUca, CpeaHssl TUHUS TPEyroibHUKa. PaBHOOEIPEHHBIN TPEYroJbHHK, €r0 CBOMCTBA M MPU3HAKH.
PaBHOCTOpOHHHMI TpeyronbHUK. [IpAMOYroJbHBINA, OCTPOYTOJIBHBIN, TYIHOYTOJIBHBI TPEYroJbHUKH. BHemHue yriel TpeyronbHuka. HepaBeHCTBO
TPEYTOJIbHUKA.

YetripexyronpHuky. [lapamnenorpamm, pomO, NpsAMOYTrOJbHHK, KBaJapat, Tpamelus, paBHoOenpeHHas Tpamenus. CBolcTBa M NpPU3HAKU
napasuiesiorpaMma, pomoa, mpsiMOyTroJIbHHUKA, KBaJpaTa.

OKpyKHOCTb, KPYI



OKpy’>KHOCTb, KpYyT, UX 3JEMEHTHl M CBOWCTBA; LIEHTpaJbHbIE U BNUCaHHbIE yribl. KacarenbHast u cexywjas K OKpPYKHOCTH, UX CBOLUCMEA.
BrnucanHble 1 onMcaHHbIE OKPYKHOCTH JIs1 TPEYTOJIBHUKOB, Yemblpex)y201bHUKO8, NPABUTbHBIX MHO20Y20IbHUKOS.

I'eomeTpnueckue purypol B npocTpaHcTBe (00bEMHBIE TeJa)

MHnocoepannuk u e2o anemenmul. Hazeanus MHO202paAHHUKOS8 ¢ pA3HbIM NONOJCEHUEM U Koauyecmeom cpanel. 1lepBUUHbBIE IPEICTABICHUS O
nUpaMuie, mapajvieNienuIese, npusmMe, cdepe, mape, MIIMHAPE, KOHYCE, UX IEMEHTaX M MPOCTEHIITNX CBOWCTBAX.

OTHOIEeHHSs

PasencrBo puryp

CBolicTBa paBHBIX TPEYrOJIbHUKOB. [IpU3HaKu paBeHCTBA TPEYTONBHUKOB.

I[MapanieJbHOCTH MPAMBIX

[Tpu3Haku 1 CBOMCTBA MapasuIeNbHbIX NPAMBIX. Akcuoma napannenvnocmu Eexnuoa. Teopema Daneca.

IlepnenauKyasipHBbIC NPSIMbIE

[Ipsamoii yron. Ilepnennukynsap k mnpsmoil. Haxionnas, npoekuus. CepenuMHHBIM NepneHAUKYISAp K orpe3ky. Ceoiicmea u npusHaxu
nepneHOUKyIAPHOCMU.

Ilooobue

IIponopyuonanvusie ompesxu, nooooue gueyp. Iloooonsie mpeyeonvruxu. Ilpuznaxu noooous.

B3aumHoe pacnoJiozkeHue IPSMOI U OKPY>KHOCTH, 08VX OKPYIHCHOCHELL.

N3mepenus u BoIYMCICHUS

Beanuunbi

[Tonsitue Benmmuunbl. [{nuna. M3mepenue nnunbl. Equanibl nsmepenus aivHbl. Bennuuna yrina. I'pagycHas mepa yria.

[TonsTre o mIoma M MIOCKOM (GUTYpHI U ee cBolicTBax. M3mepenue miomaaeil. EquHusl uaMepeHus miomaim.

[IpencraBiaenue 06 o6beMe u ero cpoiictBax. M3mepenune oovema. EquauIsr n3meperus 00eMoB.

HN3mepeHusi M BBIYMCICHUS

WHcTpyMeHTB A7 U3MEpPEeHM U TOCTPOCHHM; M3MEepeHHEe M BBIYMCICHHE YTJIOB, JJIMH (paccTosHui), momaaeid. TpuroHomerpuieckue
(YHKIIMM OCTPOTO YyIJia B NMPSIMOYTOJBHOM TPEYTOJIbHUKE TpucoHomempuieckue QyHKyuu mynoco yend. BeluucieHne 3JeMEeHTOB TPEYTOJIbHUKOB C
HCIOJIb30BAaHUEM TPUTOHOMETPUYECKUX COOTHOUIEHHH. DOpMyJsibl IUIOMIAM TPEYToJbHUKA, MapajieorpaMMa M €ro YacTHBIX BHUAOB, (OPMYJIBI
JUITMHBI OKPY>KHOCTH U TuIomaau kpyra. CpaBHeHue U Bbruncienue miomianeil. Teopema [udaropa. Teopema cunycos. Teopema kocunycos.

Paccrosinus

PaccrosiHne Mexy Toukamu. PaccTossHEE OT TOUKH 10 IPSIMOM. Paccmosinue medicoy pueypamu.

I'eomeTprueckue NocTpoeHust

I'eomeTpuueckre NOoCTpOEHUs AJIsl WILTIOCTPAIIMK CBOMCTB reéOMETPUYECKUX (QUryp.

WHCcTpyMEHTBI JU1sl TOCTPOSHUN: IIUPKYJIb, IUHENWKA, YTOJIbHUK. [Ipocmetiuiue nocmpoenus yupkyiem u JUHeuKolu: nocmpoeHnue OUucceKmpucsl
Yyena, nepneHOUKyIapa K npAamotl, y2id, pagHo2o OaHHOMY,

Ilocmpoenue mpey2onbHUKO8 NO mpem CMOPOHAM, 08YM CIMOPOHAM U YTty MeH#cOy HUMU, CMOPOHE U 08YM NPUNEHCAUUM K Hell YeILaM.

enenue ompeska 6 0aHHOM OMHOULEHUU.

I'eomeTpuueckne npeodpa3zoBaHus

IIpeoGpa3oBanus

[TonsTue npeobpazoBanus. IIpeacraBienne o MeTarpeIMETHOM MTOHIATUH «IIpeoOpa3oBanue». [lodobue.

JABukeHust



OceBas U IICHTpaTIbHASI CAMMETPHSI, HOB80POM U NAPALIENbHbIU neperoc. Kombunayuu 0eudiceHuti Ha niocKOCmU U Ux c8oucmad.

BekTOpbI M KOOPAUHATHI HA MIOCKOCTH

BekTopsl

[TonsTre BekTOpa, ACHCTBHUS HaJ BEKTOPAaMH, HCIIOJIB30BAHHE BEKTOPOB B (PHU3UKE, pa3lodiceHue 8eKmopa HA cOoCmasnsanwue, CKaiapHoe
npousgedeHue.

Koopaunarsi

OCHOBHBIE MOHATUS, KOOPOUHAMbBI BEKMOPA, PACCMOsHUE MedxcOy moukamu. Koopounamwl cepedunsvt ompeska. Ypaeuenus gueyp.

IIpumenenue 6ekmopos u KOOpOuHam OJisl peueHuss NPOCMeNUUX 2e0Mempudeckux 3a0ay.

Hcropusa maTteMaTuKu

Bosnuxnogenue mamemamuxu Kax Hayku, smanvl ee pazeumus. OCcHo8Hble pazdenvl Mamemamuku. Bvioaowuecs mamemamukuy u ux 6x1ao 8
passumue HayKu.

Beckoneunocmv muoocecmea npocmoix uucen. Hucna u onunvl ompesxos. Payuonanvuvie uucna. Ilompebrnocms 6 uppayuoHaibHbiX YUCTAX.
lIxona Iugaecopa

3apoorcoenue ancedpol 6 nedpax apugpmemuxu. An-Xopesmu. Pooicoenue 6ykeennou cumeonuxu. 11. @epma, @. Buem, P. /lekapm. Hcmopus
BONPOCA O HAXOJICOeHUU HOPMYTL KOPHell aneebpaudeckux ypasHeHull cmenerel, oonvuux yemoipex. H. Tapmanvs, [oc. Kapoano, HX. Abenv, O.
Tanya.

Tossnenue memooa KoopoOuHam, nNO380AOUE20 NEPeBOOUMs 2eomempuieckue 00vekmol Ha A3bIK anreeopwl. [losenenue epaguxos ynxyuil. P.
Hexapm, I1. @epma. Ilpumepsl pa3iuyHvlx cucmem KOOPOUHAM.

3aoaua Jleonapoo Illuzanckozo (@ubonauuu) o kpoauxax, yucia Puoonauyu. 3adaua o waxmamuou docke. Cxooumocms ceomempuieckoul
npozpeccuu.

Hcmoxu meopuu eeposmuocmeti. cmpaxogoe oeno, azapmuule uepwvl. 11. @epma, b.Ilackanw, A. bepuyinu, A.H.Koamoeopos.

Om 3emnedenus k eceomempuu. [lugpazop u eco wixona. @anec, Apxumeo. [Inamon u Apucmomens. [locmpoenue npasuibHbIX MHO20Y20IbHUKOS.
Tpuccexyusn yena. Keaopamypa kpyea. Yoeoenue xyoa. Hcmopus uucia w. 3onomoe ceuenue. «Hauanay» Eexnuoa. JI Dunep, H.H.Jlobauesckuil.
Hcmopusa namozo nocmynama.

T'eomempus u uckyccmeo. I eomempuueckue 3aKOHOMEPHOCMU OKPYIHCAIOUE20 MUPQ.

Acmponomus u ceomempus. Ymo u xkak ysnanu Auaxcazop, Spamocgen u Apucmapx o pazmepax Jlynvl, 3emnu u Connya. Paccmosanus om
3emau 0o Jlynot u Connya. Uzmepenue paccmosinus om 3emau 0o Mapca.

Ponb poccutickux yuenvix 6 pazsumuu mamemamuxu. JI. Dinep. H.U. Jlobauesckuii, 11.J1. Yebviwes, C. Kosanesckas, A.H. Konmozopos.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp I, wxona mamemamuyeckux u Hasueaykux HAyx, pazeumue poccuiickoeo gaoma, A.H. Kpuinos.
Kocmuueckasn npoepamma u M.B. Kenowviuu.



IIepedyeHb KOHTPOJIBHBIX padoT

7 kjaacc - 54,

8 kiace - 54.

9 kjacc - 44,

KonTtponbshas pabora Nel
KonTtponbshas padora Ne2
KonTtponbshas padora Ne3
KonTponbsHas padora Ned
KonTponbsHas padora Ne5

KonTtponbshas pabora Nel
KonTtponbsHas padora Ne2
KonTtponbsHas padora Ne3
KonTponbsHas padora Ned
KonTtponbHas padora Ne5

Kontponbnas pabora Nel
KonTtponbsHas padora Ne2
KonTtponbsHas padora Ne3
KonTponbsHas padora Ned

HanpagsiieHusi NpOEKTHOM AeATEJBLHOCTH 00y4ar0IUXCS

7 kaacce 8 kiacce 9 kJacc
o  Om 3emneoenus K o Dueypwl 6 cecomempuu u *  Mamemamuxa 6 passumuu Poccuu: Ilempl,
2€0M€mpuu OprOfCCZIOW@M Mupe wKoaa mamemamuidecKux u Hasueaykux Hayx,

7 pazeumue poccutickoeo ¢roma, A.H Kpwvinos.
°
Mgb(lZOp ueco e (OceBasgu HCHTpPaJIbHAasA

wKona. o P. Jlexapm, I1. Depma.

CUMMETpHS I
. UMepbl PATUYHBIX CUCTEM
* QDanec. reOMEeTPUUECKUX (PUryp. P 3 oL p
e «Hauana» Esxiuoa. Koopounam
e JI Diinep * Hlixona ITugazopa. e [lossnenue memooa koopounam,
. e [lompebnocms 6
o H U Jlobauesciuil. p N0360A10Ue20 NepesooUms

UppayuorAaIbHbIX HUCTAX. ceomempuiecKkue 00beKmol Ha A3bIK

aneeopoi.




e 3onomoe ceuenue. o Hcmopus wucia .

. o Apxumeo, [Inamon, Apucmomenns.
e Ponv Poccuuckux yueHvlx

6 pazsumuu e [eomempus u UCKYCCME0.
mamemamuxu: JI. Junep, e [eomempuueckue 3aKOHOMEPHOCU
H. . Jlobauesckuii, OKpyofcaouje2o mupa.

I11.J1. Yebvrues, C.

Kosanesckas,

A.H.Konmozopos.

3. TemaTnuyeckoe MIIAHMPOBAHME

7 Kjnacc
Pa3nen Koa | Temsl Ko | OcHoBHEIE BUADLI 1eITE€JILHOCTH OcHOBHbBIE
-BO J- | o0y4yaomuxcs (Ha ypoBHe YHHBePCAJIbHBIX HanpasJieHUs
4aco BO | Y4eOHBIX jJelcTBHIl) BOCIIHTATEbLHOM
B qa JeATECJIbHOCTH
co
B
HavanbHbie 10 Hcmopusa mamemamuxu OOBSACHATD, YTO TAKOE OTPE3OK, JIyY, YTOJl, 1,3,5,8
reoMeTpuYecKue Om 3emnedenus k ceomempuu. «Hauanay Kakue (QUrypbl Ha3bIBAIOTCS PAaBHBIMH, KaK
CBe/IeHHS Eexnuoa. CPaBHUBAIOTCA U U3MEPSIIOTCS OTPE3KH U YTJIbI,
3 YTO TaKO€ Irpaayc U IpagyCcHas Mepa yria,
§ (Duzypbl 6 2eomempuu u 6 OKpysicarouiem mupe Kakoi YT'OJI Ha3bIBACTCA NPAMBIM, TYIIbIM,
= 3 | oCcTpbIM, pa3BEPHYTHIM, YTO TAKOE CEpeANHA
= § I'eomerpuyeckas ¢urypa. PopmupoBaHue OTpe3Ka U OUCCEKTpHUca yriia, KaKUe YIJIbl
§ % MPEACTABICHUI O METANPEIMETHOM MOHITHI HA3BIBAIOTCS CMEKHBIMH 1 KaKHe Bep-
; = ((q)Hpra». TO‘-IKa, JIMHUA, OTPE30K, MpsaMas, THUKAJIbHBIMU, (I)OpMyJII/IpOBaTL u
il = Iy, JIOMaHasi, INIOCKOCTB, yroll, OHCCeKTprca 000CHOBBIBaTh YTBEPK/ICHUSI O CBOMCTBAX
s £ yria, BUIBI YTIIOB. CMEXHBIX U BEPTUKAJBHBIX YTJIOB; OOBICHSATH,
SES KakHe NpsIMbIE HA3bIBAIOTCS
~ &=




6 | Paccmosanusn 2 | mepneHINKYISAPHBIMA: (POPMYITHPOBATH U
z Paccrosnue mexy Toukamu. PaccrosiHue ot 00OCHOBBIBaTh YTBEPXKIECHUE O CBOICTBE JABYX
QE TOYKH JI0 NPSIMOH. NPSMBIX, TIEPIICHINKYIISIPHBIX K TPEThEH;
= Benuuunu n300paXkaTh U paclO3HaBaTh YKa3aHHBIE
E [Tonsitue Benuuunbl. [nuna. U3MepeHne NJIUHBI. 2 | mpocTeiimue GUIyphl HA YEPTEKAX; PEIIaTh
“ Enunannel usmepenus JUIMHbL. Bennuuna yria. 3a/1a9¥, CBA3aHHbIC C STUMH NPOCTCHIIIUMU
: ['panycHas mepa yria. durypamu
= H3zmepenua u gpluucnenus
2 2
& HNHCcTpyMEHTBI 11 U3BMEPEHUN U TOCTPOCHUN;
= U3MEPEHUE U BBIYUCICHHUE YIIIOB, JUIMH
~ (paccTosiHUIA).
1 | llepnenoukynapnvie npamole 1
=
=
=
=
S IIpssmoit yroun. IleprieHIuKyIsspHBIE IPSAMBIE.
5 KonTponbhas padora Ne 1
TpeyrojbHuKH. 17 MmnoeoyzonvHuku OOBSICHATD, KaKasi PUTypa Ha3bIBACTCS 3,458
= TPEYTOJIbHUKOM, YTO TaKOE BEPILUHBI,
v o =y 6 | TpeyroabHUKH. CaoiicTBa paBHBIX
= F o > 6 | CTOpPOHBI, YIJIbl U IEPUMETP TPEYTOJIBHUKA,
e = = & TPEyTrOJIbHUKOB. IIpu3naku paBeHCTBa o
S a2 = KaKOH TpeyroJIbHUK Ha3bIBAETCs
~ o &3 TPEYTOJILHUKOB. .
paBHOOEIPEHHBIM U KaKOW PaBHOCTOPOHHHUM,
Ilepnenouxynaproie npsmole KaKHe TPEYTroJIbHUKN Ha3bIBAIOTCS PaBHBIMU,
4 TlepreHKysp K npsaMoit. HakmoHHas, 4 | u3o0OpakaTh ¥ pacro3HaBaTh HAa YEPTEHKAX
npoekuusi. Ceoticmea u npusHaKu TPCYTOIBHUKHI 1 MX SICMCHTBI,
nepnenouxysprocmu. BpicoTa, MeuaHa, (bopmy:ipoBaTE 1 10KA3BIBATH TEOPEMBI O
= ouccekTpuca. PaBHOOGEIPEHHBIN TPEYTONBHUK, €10 NIprU3HaKax paBeHCTBA TPEYTOJILHUKOB,
= CBOMCTBA M NIPU3HAKK. PaBHOCTOpOHHMIA OOBACHATE, YTO Ha3BIBACTCA 5
*] ) )
= TpeyroNbHUK. [IpAMOYTOIBHBIN, OCTPOYTOJIBHBIH, TICPHCHIHKYIAPOM, HPOBCACHHBIM U3 NaHHON
S TYIIOYTOJILHBINA TPEYTOJbHUKH. BHEIIHME YIB! TOUKH K TAHHON NPAMOH; GOpMyIMpoBaTh u
S TpeyronbHuKa. HepaBeHCTBO TPEYTONbHUKA. AIOKA3bIBATE TCOPEMY O HEPHCHAMKYIIAPC K
> o o = T IPSMOii; 0OBSCHSTH, KAKHE OTPE3KU
=S8 s = a eomempuyecKue nocmpoeHus




['eomeTpuueckre MOCTPOSHUS ISl WUTFOCTPALMK | 7 | HAa3bIBAIOTCS MEAUAHOM, OMCCEKTPUCON 1
7 | CBOMCTB reOMeTpUYECKUX QUTYP. BBICOTOH TpeyroibHUKA; (POPMYIUPOBATH U
HNHCcTpymMEHTBI I8 NOCTPOCHUM:  LUPKYJIb, JI0OKa3bIBaTh TEOPEMBI O CBOMCTBAX
JUHEWKa, YroJabHUK. [Ipocmeuwiue nocmpoenus PaBHOOEIPEHHOIO TPEYTOJIbHUKA; pelaTh 3a-
YUpKyIem U JUHEUKoU. NoCmpoeHue 6UCCeKmpucyl Jlaul, CBA3aHHBIE C IPU3HAKAMU PaBEHCTBA
Yyena, nepneHoOuKynIapa K npamou, yend, paeHo20 TPEYroJIbHUKOB U CBONCTBAMU
OaHHOM). PaBHOOEIPEHHOTO TPEYTOJIbHUKA; POPMYJIHU-
KontponbHas padora Ne 2. pOBaTh ONpeieNieHHe OKPY>KHOCTU; OOBICHSATH,
YTO TaKO€ LIEHTP, paJnyC, XopAa U JUaMeTp
OKpPYXHOCTH; pelaTh IPOCTEHUIINE 3a1a4u Ha
ocTpoeHue (IOCTPOEHUE yIiia, paBHOTO
JTAHHOMY, IOCTPOEHUE OUCCEKTPHCHI yIJia,
MOCTPOEHUE NEPIIEHIUKYISIPHBIX MPSIMBIX,
HOCTPOCHHE CepeMHbI OTpe3Ka) U bosee
CJIOXHBIE 33]Ja4l, UCTIOIb3YIOUINE YKa3aHHbIE
IIPOCTEHILNE; COMOCTABIISTH I10JIyYEHHBII
pe3ynbTaT ¢ YCIOBHEM 3aJ1a4M; aHaJIU3UPOBATh
BO3MO>KHBIE Cllydan
IHapajsienbHbIe 13 Ilapannenvnocms npsamvix ®opmynupoBath onpeneneHue mnapamienbusix | 1,4,5,6,8
TpsIMBbIC [Ipu3Haky U CBOMCTBA MAapAJIICIIBHBIX IPSIMBIX. 10 | mpAMbIX; 00BACHATS C MOMOLIBIO PHCYHKA,
B - 10 Axcuoma napannensrocmu Eexnuda. KaKue YIJIbl, o6pa30132leHme IIpU [EepeceyeHUun
g .5 . HU JTobauesciui. JBYX MPSIMBIX CEKYILEH, Ha3bIBAlOTCA HAKPECT
==K = 2 JeKAIUMHU, KaKhue OJHOCTOPOHHUMHU M KaKHe
O w = E COOTBETCTBEHHBIMU; ¢dbopmynHrpoBaTh u




JIeMEeHTBI JJOTUKHU

Jloka3arenbCcTBO OT NPOTUBHOTO. Teopema,
oOpatHas naHHoi. [Ipumep u KOHTprpUMep.
KonTponosnas padora Ne 3

JIOKA3bIBATh TEOPEMBI, BBIPAKAIOIINE MPU3HAKU
napajuIebHOCTU ABYX MPSIMBIX; OOBSICHSTD,

YTO TaKOE€ aKCUOMBI TE€OMETpUH U KaKHhe
AKCMOMBI YK€  HCIOJIb30BAJIUCh  PAaHEE;
dbopMynupoBaTh ~ aKCMOMY  TapajuIeIbHBIX
NpsMBIX W BBIBOJAWTH CIIEACTBUS U3 HEE,
dbopMynupoBaTh M JOKa3bIBaThb TEOPEMBI O
CBOICTBaX MapajiebHBIX MPSIMBIX, OOpaTHBIC
TEOpeMaM O MpHU3HAKAX MapauIeIbHOCTH,
CBSI3aHHBIX c HaKpecT JIeXKAILLMH,
COOTBETCTBEHHBIMHU u OJHOCTOPOHHUMU
yIJaMH, B CBSI3U C 3THUM OOBSCHATDH, YTO TAKOE
YCIOBUE€ M 3aKJIIOYEHHUE TEOpEMbl, Kakas
TeopeMa Ha3bIBAaeTCs 0OpaTHOM MO OTHOIICHUIO
K JIaHHOW Teopeme; OOBICHATh, B UYEM
3aKJIFOYAeTCsd  METOJ  J0KAa3aTelibCTBa  OT
MPOTUBHOTO: (HOPMYJIHUPOBATh U JOKA3hIBATH
TeopeMbl 00 yriaax C  COOTBETCTBEHHO
napajuleibHbIMU ¥ NEPHEHIUKYJISIPHBIMU
CTOpPOHaMU; IIPUBOJIUTH IIPUMEPBI
WCIIOJb30BaHMs 3TOr0 METOJ/A; pellaTh 3aJadyu
Ha BBIUHCIICHHUE, JI0Ka3aTeJIbCTBO u
MOCTPOEHUE, CBSI3aHHBIE C MapaJUIeTbHBIMU
PSIMBIMHU

CooTHOIIEHHUSA
MEKIy CTOPOHAMH
U yriiaMmm
TpeyrojibHHUKa

18

Paccmosanusn
T'eomempuueckue nocmpoenus

Cymwma yrii0B TpeyrojibHuka COOTHOIIEHUE
MEXK1y CTOPOHAMU U YIJIAMU TPEYTOJIbHHUKA.

18

PopMyIUpPOBATH U TOKA3bIBATh TEOPEMY O
CyMMe YTJIOB TPEYTrOJIbHUKA U €€ CIEACTBUE O
BHEIIIHEM yTJIE TPEYTOJIBHUKA; TPOBOINUTH
KJIacCU(UKALUIO TPEYTOIBHUKOB O yTIIaM;

5,6,8




18 HepaBeHcTBO TpeyroibHUKa. (bOopMyITUPOBaTh U I0KAa3bIBATH TEOPEMY O
Kontponbaas pabora Ne 4 IIpsMoyroibHbIe COOTHOIIEHUSIX MEXAY CTOPOHAMH U YTJIaMU
TPEYTrOJIbHUKHA, KX CBOWCTBA M  IPU3HAKHU TpeyrojbHUKa (MpsMOe U 0OpaTHOE
paBeHCTBa. PaccTosiHHE OT TOYKH A0 MPSMOM. YTBEPKACHHUSI) U CIIECTBUS U3 HEE, TEOpeMy O
PaccrossHne Mexnay mNapauleIbHbIMU IIPSIMBIMHU. HEPaBEHCTBE TPEYTOJbHIKA; POPMYINPOBATH U
[TocTpoenne TpeyroapHUKa MO TPEM DIIEMEHTaM. JIOKa3bIBaTh TEOPEMBI O CBOMCTBAX
Ilocmpoenue Mpey20ibHUKO8 no mpem MPSIMOYTOJIBHBIX TPEYTOJIBHUKOB (MPSIMOYTOJIb-
CMOPOHAM, 08YM CIHOPOHAM U V2l MedHcoy HUMU, HBII TpeyrojabHUK ¢ yriioMm 30°, npu3Haku
CMOpPOHE U 08YM NPULEHCAUUM K Hell YeadM. PaBEHCTBA MPSIMOYTOJBHBIX TPEYTOIHHUKOB);
Pemenwne 3agau dbopMyIIMpOBaTh OMpEeNICHUs] PACCTOSIHUS OT
= KonTponbnas padora Ne 5 TOYKH J0 MPSIMOM, pacCTOSHUS MEXKTy Ma-
E pajIeIbHBIMU NIPSIMBIMU; PEILIATh 3a/1a4d Ha
5 BBIYHCIICHHE, TOKA3aTEIbCTBO U MOCTPOCHHUE,
= CBSI3aHHBIE C COOTHOILIEHUSIMU MEXTY
é CTOpOHaMI/I nu yrHaMI/I TpGYFOJ'H)HI/IKa 158
= pPacCTOsTHUEM MEXIY MapaieIbHbIMU
§ HpﬂMBIMI/I, HpI/I HCO6XOI[I/IMOCTI/I HpOBO)II/ITI) 110
= XO0Jly PEIEeHHUs TONOJHUTEIbHbIE TOCTPOESHHUS,
& COIIOCTABJISATH MOJYYECHHBIN PE3YJIbTAT C
z YCJIOBHEM 33J]a4M, B 33J]a4aX Ha MOCTPOEHUE
= MCCJIE0OBATh BO3MOYKHBIE CITydan
IToBTOpEHUE. 10 10 1,3,4,5,6,8
Pemenue 3agaq
8 Kimacc
Pa3zgen KoanuecTBo TeMbl Koanu OcHoOBHbBIE BU/IbI IeSITETIbHOCTH o0yuaomuxcs | OcHoOBHbIE
4acoB €CTBO (Ha ypOBHe YHHBEPCAJIbHBIX Y4eOHbIX Hampasjenus
4acoB HeﬁCTBHﬁ) BOCIIMTATCJIbHOU




JEeATECJIBbHOCTH

I'naBa V. YeTbIp€XyrojJbHUKH 14 OOBSACHATH, UTO TaKOE JTJOMaHasi, MHOTOyTOIbHUK, | 3,4,5,8
14 Mnozoyeonvruku €ro BEPIIUHBI, CMEKHBIE CTOPOHBI, THATrOHAJIH,
MHOroyroipHUK, €T0 12 M300paxaTh U Paclo3HaBaTh MHOTOYTOJIFHUKH Ha
3JIEMEHTHBI U €70 CBOWCTRBA. YyepTexKax; MOKa3bIBATh JIEMEHTHI
BrInyKibIil 1 HEBBITYKJIbIIA MHOTOYTOJIbHHKA, €Er0 BHYTPEHHIOIO U BHELTHIOKO
MHOTI'OYTOJIbHUK. Pacrio3HaBaHue obnacTu; popMyIMPOBATH ONIPEIETICHHUE
HEKOTOPBIX MHOTOYTOJIbHHKOB. BBIMYKJIOTO MHOTOYTOJIbHHUKA; H300pakaTh U
[TpaBuIbHBIC MHOTOYTOTBHUKH. pacro3HaBaTh BHITYKIIbIC U HEBBIMYKJIbIE
UeThIpeXxyrojbHUK. MHOTOYTOJLHUKY; (DOPMYITHPOBATH U JJOKA3bIBATH
[Tapamienorpamm, ero cBOMCTBA U YTBEPKJICHUS O CYMME YTJIOB BBIITYKJIOTO
npusHaku. Tpanenus. MHOT'OYTOJIbHUKA U CYMME €r0 BHEIIHHUX yTJIOB;
PaBHOOenpeHHast Tpamnenus. OOBSCHATH, KAKHE CTOPOHBI (BEPIIIMHBI)
[IpsimoyronpHUK, pOoMO, KBaapar, YEThIPEXYTOJIbHUKA HA3bIBAKOTCS
MX CBOICTBA U MIPU3HAKHU. MIPOTHUBOIIOJIOKHBIMU; (POPMYIIUPOBATH
onpeieNieHus apajuieJorpaMmma, TparneiuH,
Duzypwvi 6 2eomempuu u PaBHOOEAPEHHON U NIPSIMOYTOJILHOM Tpanerui,
OKDYICAIOWEM MUDE MPsIMOYTOJIbHKKA, poM0a, KBajpara; u300paxarhb
OceBas 1 LIEHTpaJibHas Y Paclio3HaBaTh 3TH YETHIPEXYTOJIbHUKH;
CHMMETPUS TEOMETPUIECKUX 2 (GbOopMyJIUPOBAThH U JOKA3BIBATH YTBEPKACHHS 00
¢uryp. Pemenue 3agau WX CBOWMCTBAxX M MPHU3HAKAX; pellaTh 3aJja4u Ha
- KQHTpo_]'H)Ha;[ pa60Ta Ne 1 BBIYMCIICHUE, TOKA3aTCIbCTBO U IIOCTPOCHUE,
2 CBSI3aHHBIC C 3TUMU BUIAMHU YETHIPEXYTOJIbHUKOB;
E‘ 00BSCHATH, KaKHE JIBE TOUYKH HA3BIBAIOTCS
= CUMMETPUYHBIMH OTHOCUTEJIBHO MPSMOH (TOYKH),
2 B KaKOM ciTy4ae urypa Ha3bIBaeTCsI
= CUMMETPUYHOU OTHOCUTEIIBHO MPSMOM (TOUKH) U
E YTO TaKoe OCh (LIEHTP) CUMMETPHH (QUTYPBHI;
2 MPUBOAUTH MPUMEPHI GUTYP, 00JIaTAFOIITIX
S 0ceBOH (LIEHTpaJIbHON) CUMMETPHEH, a TaKxKe
$ MPUMEPBbl OCEBOM U IIEHTPAJIbHON CUMMETPHUU B
= OKpY’Karolie Hac 00CTaHOBKE
T'nasa VI. Il1iomaan 14 OOBACHATH, KaK IPOU3BOJIUTCS H3MEPEHUE 3,5,6,8

IJIOMIaZIE MHOTOYTOJIbHUKOB, KAKHE




HN3mepeHus u BbIYHCIEHUSI
HcTropusi MaTeMaTUKH

14

Benuuunwi

14

[TonsiTHE O TUIOLIAIN TUIOCKOM
(burypsl U €€ CBOMCTBAX.
N3smepenne mnowmanei. EnuHunb
u3Mepenus miomasau. [lonstue
IJIOIA I MHOTOYTOJIbHUKA.
[Tnomaau npsiMOyTOIbHUKA,
[lmomaau napasienorpamma, Tpe-
YroJbHUKA U Tpaneuuu. GopmyIisl
IJIOIA U TPEYTOJIbHUKA,
napasuiesiorpaMmma 1 ero
4acCTHBIXBHU10B. CpaBHEHUE U
BbIMCIICHUE TUIoIaaeil. Teopema
[Mudaropa Pemenne 3anau.
LlIkona [lugazopa.

Ilompebnocmo 6 uppayuoHanbHBIX
yycnax.

KonTponbhas padora Ne 2

MHOTOYTOJIFHUKH HA3bIBAIOTCSI PABHOBEIHKHMHU U
KaKH1e PaBHOCOCTABIICHHBIMU; (POPMYIINPOBAThH
OCHOBHBIE CBOMCTBA MJIOIIAICH M BEIBOIUTD C MX
HOMOILBIO (POPMYJIBI TTOLIAIEH
NpSMOYTOJIBHUKA, TTapaljiesiorpaMmma,
TPEyTOJIbHUKA, Tpanenuu; GopMyiupoBaTs U
JIOKa3bIBaTh TEOPEMY 00 OTHOIICHUH TUIOMIAIeH
TPEYTOJIbHUKOB, UMEIOIIUX 10 PABHOMY YTIIY;
(bopMyIHpPOBATH M TOKA3BIBATH TEOPEMY
[Tudaropa u oOpaTHyt0 €ii; BBIBOAUTH (HOPMYITY
['epoHa [u1st TUTOIIAIM TPEYTOJIEHUKA; PEIIaTh
3aJ]auu Ha BBIUMCIIEHUE U JI0KA3aTeNIbCTBO,
CBsI3aHHBIC C POPMYIIaMH TUIOIAIEH U TEOPEMOM
[Tugaropa

T'naBa VII. Ilono0OHbIE

TPEYroJbHUKH

Tooobue

19

OOBACHATH
OTPE3KOB;

MOHSATHE  TPOIMOPIIMOHATEHOCTH
(hopMynHupoBaTh onpeieeHus

1,3,4,5,6,8




OTHOlIEHUA

10

IIponopyuonanvusvie ompesxu,

nooodbue guzyp. Iloooonsie

mpeyzonvHuxu. I Ipuznaxu noooous.

CpenHsist TMHUS TPEYToJIbHUKA.

Kontponsnas padora Ne 3
[TpumeHeHue mogo0Hs K 10Ka3a-
TEJILCTBY TEOPEM U PEIIEHUIO
3a/1a4

3onomoe ceuenue

10

HN3mepeHus M BbIYHMCIEHUSI
HcTopust MaTeMaTUKHU

HsMepeHuﬂ U 6blHYUCIIEHUA

Tpuronomerpuueckue GyHKIUHA
OCTpPOr0 yTJia B IPSIMOYTOJIbHOM
TpeyrojibHuKe. CHHYC, KOCHHYC
Y TaHI€HC OCTPOTro yrjia
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.
Brraucnenne 2j1eMeHTOB
TPEyTroJIbHUKA C
HCITOIb30BaHUEM
TPUTOHOMETPUUYECKUX
COOTHOIIICHUM.

KonTtponsHas padota Ne 4

Ponv Poccutickux yuenvix 6
pazeumuu mamemamuxu. JI.
Diinep, H . U.Jlobauesckuil,
11.J1.Y9eoviwes, C. Kosanesckas,
A.H.Konmozcopos.

MOJOOHBIX TPEYTOJBHUKOB W KO3 (HUIMEeHTa
nonobus; (GopmMyauMpoBaTh M JIOKa3bIBaTh TEO-
pemMbl; 00 OTHONIICHWH IUIOMIAJEH TIOJOOHBIX
TPEYTOJIBHUKOB, 0  TMpu3HaKax  mnoao0us
TPEYTOJIILHUKOB, O CPEIHEH JIMHUU TPEYTOJIbHUKA,
0 TMEepeceueHUuu MeIUaH TPEYroJibHHUKA, O TMpPOo-
MOPIMOHAIBHBIX  OTPE3Kax B MNPSIMOYTOJIHHOM
TPEYTOJIbHUKE; OOBSACHATb, UYTO TAaKOE METOJ
noo0us B 3a7adyax Ha MOCTPOCHHE, U IPUBOJIUTH
IPUMEpPBI IPUMEHEHHSI 3TOTO METO/a; OOBICHATS,
KaK MOYXHO HCITOJIb30BaTh CBOWCTBA MOJOOHBIX
TPEYTOJIbHUKOB B M3MEPHUTEIbHBIX paboTax Ha
MECTHOCTH; OOBSICHATH, KaK BBECTH IOHSTHE
noao0us JUISL IIPOU3BOJIBHBIX buryp;
(bopMyIHPOBATH OINIPEEIICHUS H WILTIOCTPUPOBATH
MOHATHUSl CHHYCa, KOCHHYCa M TaHI'€HCa OCTPOTO
yria IpsSMOYTOJBHOTO TPEYTOJIbHHUKA; BBIBOJUTH
OCHOBHOE TPHUTIOHOMETPHUYECKOE TOXAECTBO U
3HAYCHUs CUHYCa, KOCHHYCa W TaHTEHca s
yrioB 30°, 45°, 60°; pemaTh 3a/1a4u, CBSI3aHHBIE C
MoJ00MEeM TPEYTOJNbHUKOB, JUISi  BBIYUCIICHUS
3HAYEHUH TPUTOHOMETPUUYECKHX byHKUni
MCTIOJIF30BaTh KOMITBIOTEPHBIE ITPOTPAMMBbI




I'nasa VIII. Oxkpyoicnocmo, Kpye UccnenoBaTh B3auMHOE pacrosnoxkeHnue npsimoit u | 3,4,6,8
Okpy:KkHOCTH 17 OKpYXHOCTH;  (hopMmynHpoBaTh  oOmpeaeNeHUue
OKpY’KHOCTb, KPYT, UX 3JIEMEHTBI KacaTeNbHOW K OKPYXXHOCTH; (HOpMYITUpPOBATH U
u CBOICTBA. B3aumuoe JIOKa3bIBaTh TEOPEMBI: O CBOKCTBE

pacnoJioKEHNE pAMOi " KacaTelIbHOW, O TpHU3HAKe KacaTeabHOM, 00
OKPY’KHOCTH, 08yX OTpE3Kax KacaTeNbHBIX, MIPOBEACHHBIX W3 OJHOMU
I'eomeTpuu okpyoicnocmeu. KacatenbHas u TOYKH; (HOPMYIHPOBATh MOHATUS LIEHTPAIBHOTO
ecKue cekywasi K OKPYXHOCTH, WX yria M TpagyCHOM Mepbl AYTM OKpPY>KHOCTH;
durypsi CBOIiCTBA. dbopMynupoBaTh U JOKa3blBaThb TEOPEMBI: O
LlenTpanbHble W BIHUCAHHbBIC BIIUCAHHOM YTJ€, O IIPOU3BEIECHUU OTPE3KOB
YTJIBI nepeceKkarommxcss  Xopa;  (GopMylIupoBaTh U
UYeTblpe 3ameydaTellbHbIE TOYKU JIOKa3bIBaTh TEOPEMBI, CBSI3aHHbIE c
TPEeyroJbHUKA. CaoiicTBO 3aMeyaTeNIbHBIMM TOYKaMH TPEYroJIbHUKA: O
6uccextpucel yria. CepeJuHHBIHI OuccekTpuce yrima M, Kak CIEIACTBHE, O
NEPIEHIUKYIISP K OTPE3KY. NepeceyeHn OUCCEKTpPUC TPEyrolbHHUKA; O
Bnucannas u OnucaHHas CEpPEeIMHHOM NEPHEHAUKYJISIpEe K OTPE3KYy M, Kak
OKPYXHOCTHU TUISt CIIECTBUE, O  MEPECEUEHUH  CEepPEIUHHBIX
TPEYTOJIbHUKOB, MEePHEHAUKYISIPOB K CTOPOHAM TPEYTOJIbHUKA; O
uemulpex)y201bHUKOS, nepeceyeHun BBICOT TPEYTOJIbHUKA;
NPABUNILHBIX MHO20Y20]IbHUKOG. dbopMynaMpoBaTh  ONpEIeNeHUs]  OKpY>KHOCTEH,
Pentenue 3anmau BIMCAHHOW B MHOTOYTOJBHUK W ONUCAHHOM
KonTponbHas padora Ne 5 OKOJI0 MHOTOYTOJIbHHKA; (QOpMYyITUpOBaTh |
JIOKa3bIBaTh ~ TEOPEMBI: 00  OKpY)XHOCTH,
BIIUCAHHOW B TPEYTOJbHUK; 00 OKPYXHOCTH,
ONMCAaHHOM OKOJIO TpPEYroOJIbHHKA; O CBOMCTBE
CTOPOH  ONHUCAHHOTO  YETHIPEXYTrOJbHUKA; O
CBOMCTBE YIJIOB BIHMCAHHOTO YETHIPEXYTOJIbHUKA,
pemaTh 3aJaud Ha BBIYHMCIIEHHE, JOKA3aTeIbCTBO
U TOCTPOEHHE, CBSA3aHHBIE C OKPY>KHOCTBIO,
BIMCAHHBIMU U ONMHMCAHHBIMH TPEYTOJbHUKAMH U
YeThIPEXYTOJIbHUKAMU; HUCCIIEI0BaTh CBOICTBa
KOH(UTYpaIiii, CBSI3aHHBIX C OKPYXHOCTBIO, C

MTOMOIIBIO KOMITBIOTEPHBIX MPOTPaMM

IloBTOpenue. Pemenue 3aaau 4 1,3,4,5,6,8




9 knacc

Pasznen Coaep:xxanue maTepuasa Konu- XapakTepuCcTHKA OCHOBHBIX BUI0B OcnoBHbIe
4eCTBO NAeATeJbHOCTH YYeHUKa (HA YpOBHe Hanpas/JaeHUusA
4acoB Y4eOHBIX JIeiicTBHI) BOCIHTATEIbHOM

AeATECJIbHOCTH

I'naBa IX. BekTopsl | sexkmopul 8 DopMyIHPOBATH ONPEACIICHUS U 1,2,3,8

[Tonsitue BekTopa. PaBencTBo WUIIOCTPUPOBATh IIOHATHUS BEKTOPA, €TI0
BEKTOpOB. JlecTBUS HaJ JUINHBI, KOJUIMHEAPHBIX U PABHBIX
BeKTOpaMmH. Mcnonp3oBanue 8 BEKTOPOB; MOTUBUPOBATh BBEICHHE
8 BEKTOPOB B (pusuke. CioxeHue HNOHATHUN U IEWCTBUM, CBA3aHHBIX C
8 Y BBIYUTaHUE BEKTOPOB. BEKTOPAMH, COOTBETCTBYIOILIUMU
2 YMHOXEHUE BEKTOpa Ha YHCIIO. IIPUMEPAMH, OTHOCSIIIUMUCS K
E g PasnoxeHue BexTopa 1o 1Bym (u3n4ecKUM BEKTOPHBIM BEJIMYUHAM;
= = HEKOJUIMHEAPHBIM BEKTOpaM IPUMEHATb BEKTOPHI U IEUCTBUS HaJ
s S (Ha cocTaBIAIOLINE). HUMHU NIPU PEIIEHUH T€OMETPUIECKUX
g g Mamemamuxa 6 pazeumuu 3a1a4
= = 5 Poccuu: Ilempl, wkona
E. § = MamemamudecKux u
E § §- Haeuzavukux HayK, pazeumue
5 = O poccutickoeo gnoma,
alals A.H.Kpbinos.
T'maBa X. MeToa KOOpaAUHAT 10 OOBACHATH U WJUTFOCTPUPOBATH MOHSATHUS 2,

R o € = ¢

KOOPOUHAambl

HpHMoerHBHOﬁ CUCTCMBbI KOOpJAUHAT,




10

OCHOBHBIE TIOHSITHS.
Koopaunats! BekTOpa.
PaccrostHre MEXIy TOUKAMHU.
Koopaunats! cepeiHbl
otpeska.llpocreiime 3a1auu B
KOOpJMHATax. Y paBHEHUS
OKPYXHOCTH U MPSAMOIA.
[IpumeHeHne BEKTOPOB U
KOOPMHAT TIPH PEIICHUN
MPOCTEHIINX T€OMETPUIECKUX
3azad.

P. Jlekapm, I1. Depma.
Ipumepul paznuyHblx cucmem
KOOpOUHam

Tlosgnenue memooa
KOOPOUHAm, NO380IAIOUE20
nepesooums

eeomempuyeckue 06veKmol Ha
A3bIK aneeopwi.
Konrponsnas padora Ne 1

10

KOOpJAUHAT TOUYKH U KOOPJUHAT BEKTOPA;
BBIBOJIUTH U MCIIOJIb30BATh IIPU PELICHUH
3a71a4 popMyJIbl KOOPJUHAT CEPEIUHBI
OTpe3Ka, JUIMHBI BEKTOpa, PACCTOSHUS
MEXy ABYMs TOUKAMH, YpPaBHEHUS
OKPYHOCTH U NPSIMOI

2,4,5,8

I'maBa XI. CooTHOLICHHS MeKAY CTOPOHAMM U
yriamu TpeyrojibHuka. CkajsipHoe npou3BeaeHne

BEKTOPOB

11

R o ¥ = ¢

6EKNopsl

@opmynIHpoBaTh U WUIHOCTPUPOBATH
ONPEAEIIEHUS CUHYCA, KOCUHYCa, TAHT'€HCa
n kotanreHca yriioB ot 0 go 180°; BbI-
BOJUTH OCHOBHOE TPUTOHOMETPHUUECKOE

3,5,6,8




CuHyc, KOCHHYC, TaHT€HC yTia

TOXKJIECTBO U  (OpMyJbl TNpPUBEICHUS;

TEOpPEMbI CUHYCOB M KOCHHYCOB. | 11 (dbopMyIHpOBaTh U JOKa3bIBaThb TEOPEMbI

11 Pemrenne TpeyronbHUKOB. CHUHYCOB U KOCHUHYCOB, IIPUMEHATh UX IIpU

CkansipHoe mpou3BeieHUE pELICHUH TPEYTOJIbHUKOB; OOBACHATH, KaK

BEKTOPOB U €TI0 IPUMEHEHHE B HCIIOJIb3YIOTCSA TPUTOHOMETPHUUECKUE

IreOMETPUUECKUX 3aauax. (dopMyIBl B U3MEPUTENBHBIX paboTax Ha

Permenue 3anau MECTHOCTH; (POPMYIHPOBATH ONpPEAETICHUS

KoHTpomsas pabota No 2 yriaa MeXIy BEKTOpaMH M CKaJspPHOTO

MPOU3BEACHUS  BEKTOPOB;  BBIBOJUTH

¢dbopMyy  CKaJpHOTO  IPOU3BEICHHUS

yepes KOOpJMHATbI BEKTOPOB;

(hopMynupoBath u 000CHOBBIBaTh

YTBEP)KIACHUE O CBOWCTBAaX CKaJISPHOIO

MIPOU3BEICHUS; HCIIOIb30BaTh CKAJISIPHOE

MIPOU3BEJCHNE BEKTOPOB MPU PEIICHUH

3a1au
I'nasa XII. /IinHa OKPYKHOCTH U ILIO- 12 DopMyIHpPOBATH onpenenenue | 1,2,4,8

1a1b Kpyra MIPaBUIBLHOTO MHOTOYTOJIbHUKA;

H3zmepenus u gvluucienus (opMyIMpOBaTh U J0Ka3bIBaThb TEOPEMBI

[IpaBHUIIBHBIE MHOTOYTOJIBHUKH. 00  OKpYXHOCTSIX, ~OIHMCAHHOH  OKOJIO

OKpy>KHOCTH, OIIMCAHHAsL OKOJIO IIPaBUIEHOTO MHOrOyT0JIbHUKA H

MIPAaBUIBHOTO MHOTOYTOJIbHUKA BIMCAHHOH B HET0;  BBIBOIUTh U

1 BIMCAHHAS B HETO. WCIOJIb30BaTh (YOPMYIIbI JJI1 BHIYUCICHUS

[IoCTPOCHHE IPABHIIBHBIX IUTOIIAM MPABUIBHOIO MHOTOYTOJbHHKA,

MHOTOYTOJIBHUKOB. J{inHa €ro CTOPOHbl M pajauyca BIHCAHHOMN

okpyxHocTu. [Inomaas kpyra OKpy’XHOCTH,  p€luaTb  3aJa4M  Ha

= Hcmopus wucna 7. Pemene MOCTPOEHHE TPABUIBHBIX MHOTOYTOJIb-

= HUKOB; OOBSICHATH  TOHATHUA  JUIMHBI

% g sanat OKPYKHOCTH U TUIOIIAH KPYyTa; BEIBOIAUTH

= = ;llpxu/we(), IInamor, GopMynbl Ul BBIYHUCICHUS  JIJTHHBI

E g PUCTOMETD. OKPY)KHOCTH W JUIMHBI JIyTH, TUIOIIAIH

- % KonrponpHas pabora Ne 3 Kpyra W IUIOIIAaA¥ KPYIOBOI'O CEKTOpa;

= = MPUMEHATh ATH (HOPMYIBI TIPU PEIICHUH

5 ; 3a7a4
g
Z S
==
‘ I'nasa XIII. /IBusKeHus 8 OOpsicHATh, uTO Takoe orobOpaxenue | 4,6,8




I'eomeTpuueckue
npeoodpazoBaHus
HcTopust MaTeMaTUKHU

OBUICEHUS

OTo0pakeHue MIOCKOCTH Ha
ce0s. [lousTre nBMKEHU.
OceBas 1 LIeHTpaJIbHas
cummeTpuu. [lapannenbHbiit
nepeHoc. [ToBopot. Hanoxenus
U IBHKEHUS.

Pemenuie 3anayu . [ eomempus u
uckyccmeo. I eomempuueckue
3aKOHOMepHOCMU
OKpYHCaouie2o Mupa.
KonrposabHast pabora Ne 4

TUTOCKOCTH Ha ce0st M B KAKOM CIIy4ae OHO
Ha3bIBa€TCsl  JIBWJKEHUEM  IUIOCKOCTH;
OOBSACHATH, YTO TAKOE OCEBasi CUMMETPHS,
LEHTpajbHasi CUMMETPHS, INapalIeIbHbIN
MIEPEHOC U TOBOPOT; OOOCHOBBIBATb, YTO
9T OTOOpa)KeHMsI IUIOCKOCTH Ha cebs
ABJIIOTCA ~ JIBJKEHUSIMU;  OOBSACHATD,
KAaKoBa CBSI3b MEXJy JBWKEHUSMU U
HaJIOKECHUSIMU; WJUTFOCTPUPOBATH
OCHOBHBIE BHU/IbI IBUJKEHUH, B TOM YHCJIE C
IIOMOIIIB0 KOMITBIOTEPHBIX IIPOIPAMM

T'nasa XIV. HauajbnHble cBeleHUS U3

CTepeoOMeTPHH

I'eomerpuueckne purypbi

T'eomempuueckue gueypul 6
npocmpancmee (00vemHble
mena)

MHuororpannuku Tena u
MIOBEPXHOCTHU BPAILCHUS

OOBSICHATD, YTO TAKOE MHOTOTPAaHHUK, €TI0
rpanu, péopa, BEepIIMHBI, AMATOHAIIH,
KaKOW MHOTOTPAaHHHK Ha3bIBACTCS
BBIITYKJIBIM, YTO TaKOE JI-yTOJIbHAs
npu3Ma, e€ OCHOBaHUsI, OOKOBBIEC TPAHU U
00oKOBEIe pEOpa, Kakas Mpu3Ma Ha3bIBACT-
csl MPAMOM M KaKasi HAKJIOHHOH, 4TO TaKoe
BBICOTA IIPU3MBI, KaKas IpU3Ma
Ha3bIBACTCS MapajuIeNeUIeIOM 1 KaKoH
napaJiesieuIe]] Ha3bIBaeTCs
IPSMOYTOIBHBIM; (POPMYITUPOBATH U
00OCHOBBIBATh YTBEPKICHUS O CBOHCTBE
JMaroHajel mapajuleenuneaa u o
KBaJ[paTe TUAroHajH MpsIMOYTOJIHHOTO
napasuieNienunena; O0ObSICHATh, YTO TAKOE
00BbEM MHOTOT'PaHHHKA; BHIBOJUTH (C
nomMo1nkto npuHImna KaBaibsepn)
¢bopmyy 00bEMa IPSIMOYTOIBHOTO
napajuiesienumena; 00bSICHITh, KAKOU
MHOTOT'PaHHHUK Ha3bIBACTCS MUPAMUION,
YTO TaKO€ OCHOBaHUE, BEPITNHA, OOKOBBIE
rpaHu, O0KoBbIe pEOpa U BbICOTA
MTUPaMUJIbI, KaKasi MHpaMua Ha3bIBaeTCs
MIPaBUIIBHOM, YTO TaKkoe anodema

3,4,5,8




MIPaBUILHON MUPAMHUIBI, TIPUBOTUTH
bopmyy 00bEMa MUpaMUIbl; OOBICHSTD,
KaKoe TeJI0 Ha3bIBACTCs IMJIIMHIPOM, YTO
TaKO€ €ro OCh, BHICOTA, OCHOBAHMS,
paauyc, 00KOBasi TOBEPXHOCTH,
oOpazyrormiue, pa3BEpTka OOKOBOIMA
MMOBEPXHOCTH, KAKUMH (HOpMyIaMH
BBIPaXKaIOTCS 00BEM M IIJI01Ia1b OOKOBOM
MMOBEPXHOCTH IHIIUHIPA; OOBSICHSTD,
KaKoe TeJI0 Ha3bIBAaeTCsl KOHYCOM, 4TO
TaKOE€ €ro OCh, BEICOTA, OCHOBAHHE,
OOKOBast MOBEPXHOCTb, 00pa3yIoLIHeE,
pa3BEpTKa OOKOBOM MOBEPXHOCTH, KAKUMH
(opMynamMu BeIpa)karoTcsi 00bEM KOHyca U
TUTOIIAh OOKOBOM MOBEPXHOCTH;
OOBSICHATH, KaKasi IOBEPXHOCTb
Ha3bIBaeTCs chepoit U Kakoe TeJo
Ha3bIBAETCS IIAPOM, YTO TAKOE PaJnyC U
nuameTp cdepsl (1apa), KaKUMH
(opMynamMu BeIpa)karoTcs 00bEM 11apa u
Iomazs chepsl; H300paxarb U
pacro3HaBaTh Ha pUCYHKaX MPU3MY,
napasuieNenume 1, TMpaMHuIy, IFTHHIID,
KOHYC, 11ap

00 akcnomax NJIAHMMETPHH 2 1,2,8

IMoBTOpenue. Pemienue 3axaq 9 1,2,3,4,5,6,7,8
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