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1.IVIAHUPYEMBIE PE3YJIbTATHI U3YYEHUA
KYPCATEOMETPHUMU B 7—9 KITACCAX

[Iporpamma obecrieunBaeT JOCTIKEHHE CIEAYIOMINX PE3yabTaTOB OCBOCHUSI 00pa30BaTEIbHON IPOTPAMMBI
OCHOBHOTO 00111ero 00pa3oBaHUS:

7 kJjacc:

JUYHOCMHbIE:
JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS MPOrPaMMBbl YI€OHOTO IpeaMeTa « Alredpay XapaKTepu3yIOTCs:

1. I'paxnanckoe BocnuTanue:
TOTOBHOCTBIO K BBINIOJIHEHUIO O0S3aHHOCTEH Ipa)KAaHWHA U pealu3aliy ero mpas, MPeICTaBICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIMOHUPOBAHUS Pa3IUYHBIX CTPYKTYp, SBJIEHUH, MpOLEIYp
IpaXXJaHCKoOro 001ecTBa (BbIOOPHI, OIPOCHI U Tp.); TOTOBHOCTBIO K OOCYKICHHUIO THUYECKUX MPOOIIeM,
CBSI3aHHBIX C IPAKTHMUYECKUM MPUMEHEHUEM [OCTHKEHHM HayKd, OCO3HAHUEM Ba)XHOCTU MOPAJIBHO-
ATUYECKUX MPUHLHUIIOB B AEITEIbHOCTH y4€HOro. MOopMHpOBaHUS CHOCOOHOCTH K AMOLMOHAILHOMY
BOCITPUSITUIO MaTEMaTUYECKUX OOBEKTOB, 3aa4, PELICHHUH, pacCcyKIeHHUI.

2. TlaTpuoTHyeckoe BocnUTaHue H GOPMHUPOBAHME POCCHIICKON HIEHTHYHOCTH:

MPOSBICHUEM HUHTEpPECA K MPOIUIOMY U HACTOSIIIEMY POCCHICKONM MAaTEMATUKH, IEHHOCTHBIM
OTHOIIIEHUEM K JOCTHUKEHHUSIM POCCHUICKIUX MAaTEMATHKOB M POCCUIMCKONM MaTEMATHYECKOM IIKOJIbI, K
WCTIOJIb30BAHUIO ITHX JOCTIKEHUN B IPYrUX HayKaxX W MPUKIAIHBIX chepax.

3. JlyxoBHOE M HPABCTBEHHOE BOCIIMTAHME eTeil Ha 0CHOBE POCCHIICKHMX TPAIHIHOHHBIX
LIEHHOCTEN:

TOTOBHOCTBIO K BBIMIOJIHEHUIO 00s3aHHOCTEN rpakJaHNHA U Peau3alliu €ro IMpaBs, MPEeACTaBICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHHM, mpoueayp
IPaKJIaHCKOTO 001IecTBa (BRIOOPHI, OMPOCHI U TP.); TOTOBHOCTHIO K OOCYKIEHUIO dTHYECKUX MPOOIIeM,
CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHHUEM JIOCTHKEHUI HayKHh, OCO3HAHHMEM Ba)KHOCTU MOPAJIbHO-
THUYECKUX MPUHLUIOB B  JEATENBHOCTH  yu€Horo. IlepBoHauanbHOrO MpeACTaBICHUS O
MaTeMaTHYeCKOH Hayke Kak cdepe 4eloBEUYEeCKOW [esATeNbHOCTH, 00 dTamax e€ pa3BUTHS, O e
3HAYUMOCTH I Pa3BUTHUS IIUBUIIU3AIIH.

4. TIpuoOmenue aereii K KyJbTyPHOMY Hacjaeauio (JCTeTHYECKOe BOCIHTAHUE):

CIOCOOHOCTBIO K SMOIIMOHATILHOMY U 3CTETUYECKOMY BOCIIPHUSTHIO MAaTEMaTHYECKHX OOBEKTOB, 3ajad,
pElIeHU, pacCyKIeHUH; YMEHHMIO BHJETh MaTeMaTHUYeCKHEe 3aKOHOMEPHOCTH B HCKYCCTBE,
KPUTHYHOCTH MBIIIUICHUS, YMEHUSI PACIIO3HABATH JIOTUYECKH HEKOPPEKTHBIEC BHICKA3bIBAHHS, OTJIMYATh
runore’y ot Qaxkta. QOpMHUPOBAHUS KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOUICHHH H
COTPYIHHYECTBE CO CBEPCTHUKAMH, CTaplIUMH W MIAAIIUMU B 00pa3oBaTelbHOH, y4eOHO-
HCCIIEIOBATENIbCKOM, TBOPYECKOW UM JAPYrUX BHAAX JIEATENbHOCTH; KPEAaTMBHOCTU MBIIUICHUS,
WHUIMATUBBI, HAXOAUYMBOCTH, aKTUBHOCTH MPHU PEIICHUN apuPMEeTHUYEeCKUX 3aad.

5. TlomyJasipusauusi HAYYHbIX 3HAHUI cpeau aereil (LleHHOCTH HAYYHOI0 MO3HAHUS):
OpHUEHTaIel B JEsATEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAyuyHBIX NpEACTaBICHUA 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, MPUPOJBI M OOLIeCTBA, MOHUMAHUEM MaTeMaTU4eCKOH Hayku
Kak cgepbl YEIOBEYECKOW JeATENbHOCTH, 3TAamoB €€ pa3BUTUS M 3HAYMMOCTHU JUISL DPa3BUTHSA
LMBWIN3ALMU; OBJIAJCHUEM S3BIKOM MAaTeMaTUKA M MaTEMaTU4YeCKOW KyIbTypOH KakK CpEICTBOM
[IO3HAHWSA MHUPA; OBJAJECHUEM IPOCTEHIIMMU HABBIKAMM MCCIIEOBATEIbCKON  JEATEIBHOCTH.
[IpencraBneHne o MaTeMaTH4ecKoil Hayke Kak cdepe YeIoBeuecKo AeATeNnbHOCTH, 00 dTamax eé
pa3BuUTHs, O €€ 3HAUMMOCTH JUIsl Pa3BUTUS LIMBUIM3ALUU.

6. ®usuyeckoe BocnuTanue U GOpMUPOBAHHE KYJIbTYPhI 310POBbSI:
TOTOBHOCTBIO IIPUMEHATh MATEMATUUECKUE 3HAHUS B MHTEPECAX CBOETO 3J0POBbs, BEACHUS 30POBOIO
oOpa3a >XKM3HU (310pOBOE MHTaHUE, COAJAHCUPOBAHHBIM PEXKUM 3aHATUH M OTAbIXa, peryJspHas
¢u3nyeckass akTUBHOCTB); C(POPMHUPOBAHHOCTHIO HaBBIKAa pedIIeKCHUH, MPU3HAHHEM CBOETO IpaBa Ha



OIIMOKY ¥ TaKOTO e MpaBa APYroro 4eloBeKa. YMEHUs SICHO, TOYHO, TPAMOTHO HM3JIaraTh CBOM MBICIIH
B YCTHOM M MUCBbMEHHOM peyH, MOHUMATh CMBICI MIOCTABJICHHOW 3a/1a4d, BBICTPAWBAaTh apryMEHTALUIO,
MPUBOJUTH TPUMEPHI U KOHTPIPUMEPHL. YMEHHE KOHTPOJIMPOBATH MPOLECC U PE3YNIbTaT ydeOHOU
MaTeMaTHUYECKOMN IeATCIbHOCTH.

7. TpyaoBoe BoCHHTAHHE H NPOPECCHOHAIBLHOE CAMOOIIPeIeIeHHe:
YCTAaHOBKOW Ha aKTUBHOE YYAaCTHE B PEUICHUH MPAKTUYECKUX 33/1a4 MATEMATUYECKOW HAIIPABICHHOCTH,
OCO3HAHUEM BAXXHOCTH MAaTeMaTHYECKOTO 0Opa3oBaHHsS Ha MPOTSHKEHUU BCEH >KM3HU I YCICIIHOU
podecCHOHABHON JIEATEeIbHOCTH W PAa3BUTHUEM HEOOXOJMMBIX YMCHHM, OCO3HAHHBIM BBIOOPOM H
MMOCTPOCHUEM HHIUBUIYAILHONW TPACKTOPHH OOpa30BaHUS W KU3HECHHBIX TUTAHOB C y4ETOM JIMYHBIX
HWHTEPECOB U OOIIECTBEHHBIX MOTpeOHOCTENH. OTBETCTBEHHOTO OTHOIICHUS K YUYEHUIO, TOTOBHOCTH U
CIIOCOOHOCTH 00YJArOIIMXCS K CAMOPA3BUTHIO M caMOOOPa30BaHHUIO HA OCHOBE MOTHBAITUH K OOYyICHUIO
¥ TI03HAHUIO.

8. DkoJoruueckoe BOCIHUTAHHE:
OpHMEHTAIINEH Ha MPUMEHEHHE MaTEeMaTHUYECKUX 3HAHUH I pelIeHus 3a71a4 B 00JaCTH COXPaHHOCTH
OKpY’KaroIlen Cpeibl, IJTAHUPOBAHUS MMOCTYIKOB U OIIEHKH UX BO3MOKHBIX MOCIEACTBUMN IS
OKpYXaIoIel Cpe/ibl; 0CO3HAHUEM TII00aTbHOTO XapaKkTepa IKOJOTUIECKUX MPOOIeM U MyTel ux
peLIeHHUS.

Memanpeomemuole:

1) yMeHHe caMOCTOSTENbHO TUIAaHWPOBAThH AbTEPHATUBHBIE ITYTH JOCTUKEHUS 11eIeil, 0CO3HAHHO BBIOMPATH
Haubosee 3 pexTuBHBIE CIOCOOBI pelIeHHs YyUeOHBIX U MO3HABATEIbHBIX 33/1a4;

2) yMEHHE OCYIIECTBIISATH KOHTPOJIb 110 PE3YJIbTaTy U MO croco0y AeHCTBUS HA YPOBHE MTPOU3BOJIHHOIO
BHMMAaHHUS U BHOCUTb HEOOXOIUMbI€ KOPPEKTUBBI;

3) yMeHHe aIeKBaTHO OLIEHUBATh IPABUIBHOCTD WM OUIMOOYHOCTh BBINIOJIHEHUS YUeOHOU 3a1auH, e€
O00BEKTUBHYIO TPYAHOCTh U COOCTBEHHBIE BO3MOXKHOCTH €€ peIIeHUS;

4) oco3HaHHOE BJIICHUE JIOTUYECKUMU JEHCTBUAMU OIIpEeSICHHsI IOHATUI, 00001IeHNs, YCTaHOBIECHUS
aHAJIOTHUH, KJaccu(pUKaMi Ha OCHOBE CaMOCTOSATEIEHOTO BEIOOpA OCHOBAHUH U KPUTEPHUEB, YCTAHOBJICHUS
POJIOBUJIOBBIX CBS3EH;

5) yMeHue yCTaHaBIMBAaTh IPUUMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH JIOTHYECKOE PACCYKICHHUE,
YMO3aKJII0YeHNe (MHIYKTUBHOE, I€AYKTUBHOE U 110 aHAJIOTUN) U BBIBObI;

6) yMeHMe CO3/1aBaTh, IPUMEHATH U IIPe0OPa30BbIBATh 3HAKOBO-CHUMBOJIMYECKHE CPEACTBA, MOJEIH U CXEMbI
IUIs pelleHns y4eOHBIX U O3HABATEeNIbHBIX 33/1a4;

7) yMeHHE OpraHu30BbIBATh Y4€OHOE COTPYIHUYECTBO U COBMECTHYIO I€ITEILHOCTh C YUUTENEM U
CBEPCTHUKAMM: OIPEAEIATh LENH, pacpeienaTh GYHKIUU U POJIU YYaCTHUKOB, O0IIHE CIOCOOB! pabOThI;
yMeHue paboTaTh B IpyIIe: HAXOAUTh 00l1ee pelleHre U pa3periaTh KOH(MINKTH Ha OCHOBE COIIaCOBaHMS
MO3ULMNA U yuéTa HHTEPECOB; CIyIaTh MapTHEPA; (GOPMYIMPOBATh, ApPIYMEHTUPOBATH U OTCTAaUBaTh CBOE
MHEHHUE;

8) popmupoBaHue U pa3BUTHE YUEOHOH M 0OLIENOIb30BATEIBCKOM KOMIIETEHTHOCTH B 00JIaCTH
UCIOJIb30BaHUS MH(POPMATMOHHO-KOMMYHHUKAIMOHHbBIX TexHoJorui (MKT- komnereHTHOCTH);

9) bopmupoBaHue NepBOHAYAIBHBIX IPEJCTABICHUH 00 HIESIX U O METOJIaX MaTeMaTHKH Kak 00
YHHUBEPCAIBHOM SI3bIKE HAYKH U TEXHUKH, O CPEJICTBE MOJIEIUPOBAHMSI SIBJICHUIN U IIPOLIECCOB;

10) ymeHue BUIeTh MaTEMaTHUYECKYIO 331a4y B KOHTEKCTE MPOOIEMHON CUTyalllu B APYTUX TUCLUIUIMHAX,
B OKPYKAIOILIEH )KU3HU;

11) ymeHue HaxXOqUTh B Pa3IMYHbIX HICTOUHUKAX HHPOPMALIMIO, HEOOXOJUMYIO JUI PELICHUS
MaTeMaTH4YeCKUX MpoOJieM, U IPEACTaBIATh €€ B MOHATHON (popMe; MPUHUMATh pEelIeHUE B YCIOBHIX
HETOJHOMN U N30BITOYHOM, TOUHON U BEPOSITHOCTHON MH(OPMALINH;

12) ymeHue MoHUMAaTh U UCIIOIb30BaTh MaTEMaTHUECKUE CPEJICTBA HATTIAHOCTH (PUCYHKH, YEPTEXKH,
CXEMBI U JIp.) sl MJUTIOCTPALliU, UHTEpIpEeTaliy, apryMeHTaliH;

13) ymMeHue BBIABUTATh TUIIOTE3BI IIPU PELICHUN YUE€OHBIX 331a4 M MOHUMAaTh HEOOXOMMOCTb UX MTPOBEPKH;
14) ymeHue NpUMEHsTh UHIYKTUBHbIE U A€YKTUBHBIE CIOCOOBI pacCy X I€HUH, BUJETh pa3InuHbIe
CTpaTEruy peIICHus 3a1ay;

15) moHMMaHue CyITHOCTH aNTOPUTMHUECKUX TMPEANUCAHUI U YMEHHE AeHCTBOBATh B COOTBETCTBUH C
IIPEII0KEHHBIM aJITOPUTMOM;



16) ymeHue caMOCTOSITENIbHO CTABUTH 11€TTH, BEIOUPATh M CO3aBATh AJITOPUTMBI JJIS PEIICHUS YUeOHbBIX
MaTeMaTUYECKUX MPOOIIeM;

17) ymeHue miaHupoBaTh ¥ OCYIIECTBIIATD JACATEIbHOCTh, HAIPABICHHYIO HAa PEIICHUE 3a/1a4
UCCIIEJOBATENILCKOTO XapaKTepa;

npeomemmuule:

1) oBnaseHue 6a30BbIM MOHATUIHBIM aNIapPaTOM 110 OCHOBHBIM pa3ziefiaM COJIepKaHus; IpeACTaBIeHne 00
OCHOBHBIX M3y4aeMbIX OHATHUSX (YUCII0, TeOMETPHUECKas PUrypa, BEKTOP, KOOPIAMHATHI) KaK BaKHEHIITNX
MaTeMaTHYECKUX MOJIENSIX, O3BOJISIOUINX ONMCHIBATh U U3y4aTh pealibHbIE MPOLIECCHI U

SIBJIICHUS;

2) ymenue paboTarh ¢ T€OMETPUUECKUM TEKCTOM (aHATM3UPOBATH, U3BJIEKATH HEOOXOAUMYIO
MH(POPMAIINIO), TOYHO U TPAMOTHO BBIPAXKATh CBOU MBICIIH B YCTHOW M MMCBMEHHOM PeY C MPUMEHEHUEM
MaTeMaTH4YeCKOH TEPMUHOJIOTUN U CUMBOJIMKH, UCIIOJIb30BaTh PA3IMYHbIE SI3bIKM MAaTEMaTUKU, IPOBOAUTH
KJIacCU(pUKAILUH, JIOTUYECKne 000CHOBaHUS, 10Ka3aTeIbCTBAa MATEMAaTUYECKUX YTBEPKACHUN;

3) oBiaJieHNE HaBbIKAMU YCTHBIX, TUCbMEHHBIX, HHCTPYMEHTAJIbHBIX BBIUNCIICHHUI;

4) oBNaJIcHNE FeOMETPUUYECCKUM SI3BIKOM, YMEHHUE MCIIOIB30BATh €ro ISl OTIMCAHUS TIPEIMETOB
OKPY’KaIOILIEr0 MUpa, pa3BUTHE IPOCTPAHCTBEHHBIX MPEACTABICHUI 1 M300pa3UTENbHBIX YMEHUH,
pHOOpeTEeHNE HAaBBIKOB FEOMETPUUECKUX ITOCTPOEHUII;

8 kiacc:

JUYHOCMHbLE:

1.I'paxxnaHckoe BOCIUTAHUE:
TOTOBHOCTBIO K BBITIOJTHEHUIO O0S3aHHOCTEH IpaXKJIaHWHA U peau3alliy ero IpaB, MPEICTaBICHHEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIMOHUPOBAHUS  Pa3IUYHBIX CTPYKTYp, SBJICHHM, mpoueayp
TPaKJIaHCKOTO 0011ecTBa (BHIOOPHI, OMPOCHI U TIp.); TOTOBHOCTHIO K OOCYXKIEHUIO STHYECKUX MPOOIeMm,
CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM [OCTHKEHHM HayKd, OCO3HAHUEM Ba)XHOCTU MOPAJIBHO-
ATUYECKUX MPUHLHUIIOB B ACITEILHOCTH y4€HOro. DOpMHpOBaHUS CHOCOOHOCTH K AMOLIMOHAILHOMY
BOCIIPUSTHUIO MAaTEMaTHYECKNX OOBEKTOB, 3aja4, PEIICHHUH, pacCcyKIeHHI.

2.I1aTpuoTnyeckoe BocnuTaHue U (pOPMUPOBAHUE POCCHICKON HIEHTUYHOCTH:

MPOSIBIIEHUEM MHTEpeca K MPOIIJIOMY U HACTOSIILIEMY POCCUICKON MaTeMaTUKH, LIEGHHOCTHBIM
OTHOIIEHHEM K JOCTUKEHHUSIM POCCUMCKUX MAaTEeMAaTUKOB U POCCUHCKON MaTEeMaTUYECKO IIKOJIbI, K
MCIOJI30BAHUIO ATUX JOCTHUKEHHUM B IPYrUX HayKax U MPUKIAIHBIX chepax.

3.JlyxoBHO€E M HPAaBCTBEHHOE BOCIIUTAHHE /IeTell HA OCHOBE POCCHIICKUX TPATUIIHOHHBIX

IEeHHOCTEeH:
TOTOBHOCTBIO K BBIMIOJIHEHUIO 00S3aHHOCTEH IpaKAaHWHA U peaju3alii ero mpas, MPeICTaBICHUEM O
MaTeMaTHYeCKUX OCHOBaX (DYHKIMOHUPOBAHUS Pa3IUYHBIX CTPYKTYpP, SBJICHUH, MPOLEIYp
rpaXkJaHCKOTro 00IecTBa (BHIOOPHI, OIPOCHI U TIP.); TOTOBHOCTHIO K 0OCYKJICHHUIO THUYECKHX MPOOIIeM,
CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHUEM MOCTHKEHHM HayKd, OCO3HAHUEM Ba)XHOCTH MOPAIBHO-
TUYECKUX MPHUHLIMUIOB B  JEATENBHOCTH  yu€Horo. IlepBoHauanbHOrO  MPEACTaBICHUS O
MaTeMaTHYeCKOH Hayke Kak cdepe 4emoBEYEeCKOW [esATeNbHOCTH, 00 dTamax e€ pa3BUTHS, O €&
3HAYUMOCTH IS PA3BUTHUS IIUBUIIM3AIIH.

4.11puodmenue aereii K KyJIbTYPHOMY HacJeanIo (JcTeTHYeCKOe BOCIIMTAHUE):
CMOCOOHOCTBIO K SMOLMOHAIBHOMY U 3CTETMUECKOMY BOCHPUATHIO MaTeMAaTHYECKUX OOBEKTOB, 3a/1a4,
pELIEHNH, pacCy)KJIEHUH; YMEHHMIO BHJIETh MaTEMaTHUYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE,
KPUTUYHOCTH MBILIUICHUS, YMEHUS PACIIO3HABATH JIOTMYECKH HEKOPPEKTHBIE BBICKA3bIBAHUS, OTJIMYATh
runotesy or (¢dakra. (GopMHUpPOBAaHUS KOMMYHUKATUBHOM KOMIETEHTHOCTM B OOLIEHUH W
COTPYIIHUYECTBE CO CBEPCTHMKAMH, CTapIIMMH M MIAQAIIUMH B 00pa3oBaTeNbHOW, y4eOHO-
HCCIIEIOBATENIbCKONW, TBOPYECKOW W JAPYrUX BHJAX [JESATEIBHOCTH; KPEATHUBHOCTH MBIIUIECHUS,
MHUIMATUBBI, HAXOTYUBOCTH, AKTUBHOCTH IIPU PEIIEHUH apu(PMETHUECKHX 3a/1aU.

5.Honyasipu3anus HayYHbIX 3HaHUI cpean deTeli (LleHHOCTH HAYYHOr0 MO3HAHMA):
OpHUEHTAaIel B JEsATEeIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAy4yHBIX IPEICTaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, MPUPOJBI M OOILIeCTBa, MOHUMAHUEM MaTeMaTU4eCKOH HayKu
Kak cgepbl YEIOBEYECKON NEATENBbHOCTH, 3TamoB €& pa3BUTUA M 3HAYMMOCTH JUISL Pa3BUTHUSA



UBWIN3ALMHN; OBJAJCHUEM S3BIKOM MaTeMaTHKH M MaTeMaTH4YeCKOW KyJIbTYpPOH KaK CpeICTBOM
MO3HAHUSA MHpA; OBJIAJCHUEM MPOCTEHIIUMH HaBBIKAMU HCCIIEOBATEIBCKON  JESATEIbHOCTH.
[IpencraBnenne 0 MaTreMaTU4ecKOM Hayke Kak cepe 4emoBeuecKoil IedTenbHOCTH, 00 3Tamax eé
pa3BUTHSL, 0 €€ 3HAUMMOCTH JUTS Pa3BUTHS LIUBUIIM3ALIUH.

6.@u3uyeckoe BocnuTanue U GopMupoBaHue KyJIbTYPbI 310POBbSI:
TOTOBHOCTBIO IIPUMEHSATh MaTeMaTHUECKHE 3HAHUS B MHTEPECAX CBOETO 3/I0POBbs, BEACHHUS 37J0POBOTO
oOpa3a »XM3HU (3I0pOBOE MHTaHWE, COATAHCUPOBAHHBIA PEKUM 3aHATUH M OT/AbIXa, pEryJspHas
¢u3nveckass akTUBHOCTB); CPOPMHUPOBAHHOCTHIO HaBBIKA PEe(IEKCHH, NMPU3HAHUEM CBOETO IpaBa Ha
OMOKY ¥ TaKOTO K€ MPaBa JIPyroro 4ejoBeKka. YMEeHHUs sICHO, TOYHO, TPAMOTHO M3JIaraTh CBOW MBICITH
B YCTHOHM M NMUCHBMEHHOW peYH, MOHMMATh CMBICI TIOCTABJICHHOH 3a/1a4u, BEICTPAUBATh apTyMEHTAIHIO,
MNPUBOANUTH TPUMEPHI U KOHTPIPUMEpPHL. YMEHHE KOHTPOJIMPOBATH TPOLIECC M Pe3ylbTaT y4eOHOI
MaTeMaTH4YECKOH eI TeTbHOCTH.

7. TpynoBoe BocnuTaHue H NPodecCHOHATLHOE CaMOoTIpe/ieJieHUe:
YCTaHOBKOW Ha aKTUBHOE yJ4acTHE B PEHICHUHU MPAKTHUECKUX 33]]a4 MaTeMaTHIECKON HAIPaBIEHHOCTH,
OCO3HAHMEM BAKHOCTH MAaTEMAaTHYECKOTO 0Opa3oBaHMs Ha MPOTSHKEHWH BCEH JKU3HU UIS YCHEITHOM
npohecCHOHATFHON JEATENbHOCTH W Pa3BUTHEM HEOOXOIMMBIX YMEHHWH; OCO3HAHHBIM BBHIOOPOM H
MOCTPOEHHEM HWHAWBHIYAHOW TPAeKTOPUU OOpa30BaHMs W KU3HEHHBIX IUIAHOB C yYETOM JIMYHBIX
MHTEPECOB U OOIECTBEHHBIX MOTpeOHOCTEH. OTBETCTBEHHOIO OTHOUIEHHS K YYEHHIO, TOTOBHOCTH U
CIOCOOHOCTH 00YYarOMIMXCS K CAaMOPa3BUTHIO M cCaMOOOpa30BaHUIO HA OCHOBE MOTHBAILIUU K 00Y4YEHHUIO
Y TIO3HAHUIO.

8.9KkoJIorHUecKoe BOCIUTAHHE:
OpHUEHTAIMel Ha MPUMEHEHNE MaTeMAaTHIEeCKAX 3HAHUH TS PelIeHHs 3a7ad B 00JIACTH COXPAaHHOCTH
OKpYIKAroIlel cpeibl, IITAHUPOBAHUS TIOCTYIKOB W OIIEHKH MX BO3MOXKHBIX TIOCIIEICTBUH IS
OKpYIKArOIIleH Cpeibl; 0CO3HAHNEM TII00aTHHOTO XapaKTepa SKOJOTHUECKUX POOIeM 1 IMyTel uX
peLeHus.

Memanpeomemuole:

1) ymeH#e caMOCTOSTENBHO IJIAHUPOBATh AlTbTEPHATUBHBIC ITYTH JOCTH)KECHUS 1IeJIei, 0CO3HAHHO BBIOMPATH
HauOosee 3pPeKTUBHBIC CITOCOOBI PelIeHUs YIeOHBIX U MMO3HABATEIBHBIX 3a/1a4;

2) yMEHHE OCYIIECTBIIATH KOHTPOJIb 110 PE3YIbTATy U 10 COCO0Y ACHCTBUS Ha YPOBHE MPOU3BOJIHLHOTO
BHUMAaHHS U BHOCUTh HEOOXOIMMbIE KOPPEKTUBHI;

3) yMeHHe aJIeKBaTHO OIICHUBATH MPABUIIBHOCTD WU OIIMOOYHOCTH BBITIOJTHEHUS YIeOHOU 3a1a4H, e
O00OBEKTHBHYIO TPYJIHOCTh U COOCTBEHHBIC BO3MOYKHOCTH €€ PeIICHUS;

4) 0oco3HaAHHOE BIIAJICHUE JIOTHYECKUMU JICHCTBUSAMU OIPEICIICHHSI TOHATHH, 0000IICHNsI, YCTaHOBICHUS
aHAJIOTHH, KJaccu(UKAIIMK Ha OCHOBE CAaMOCTOSTEIILHOTO BEIOOPA OCHOBAHUH M KPUTEPHEB, YCTAHOBJICHUS
POJIOBHJIOBBIX CBSI3CH;

5) yMeHUe yCTaHABIUBATh PUYNHHO-CIICACTBEHHBIE CBSI3U, CTPOHUTD JIOTHYECKOE PACCYXK/ICHHE,
YMO3aKIItoYeHUe (MHAYKTHBHOE, ICAYKTHBHOE U 110 aHAJIOTHUHN) U BBIBOJIBI;

6) yMEHHE CO3/1aBaTh, IPUMEHSATH M TPEOOPa30BhIBATh 3HAKOBO-CUMBOJIMYECKUAE CPEICTBA, MOJICIH U CXEMbI
IUIsl pelIeHUs] y4eOHBIX U TIO3HABATEIIbHBIX 337134,

7) yMEHHE OpraHU30BbIBaTh Y4€OHOE COTPYIHUYECTBO U COBMECTHYIO JICATEILHOCTD C YUUTEIIEM H
CBEPCTHUKAMH: OTPENEIATh L€ , pacipeaensTh QYHKIIMH U POJIU YIaCTHUKOB, 00IIHe cTIOCOOBI paboTHI;
yMeHue paboTaTh B IpYyIIe: HAXOAUTh 00IIee pelieHre U pa3peniaTh KOHQIUKTH Ha OCHOBE COTJIaCOBAHUS
MO3UIMHI U yuéTa MHTEPECOB; CIyIIaTh MapTHEPA; HOPMYIUPOBATh, APTYMEHTUPOBATh U OTCTAUBATh CBOE
MHEHUE;

8) dhopMupoBaHUe U pa3BUTHE YUeOHOU U OOIIETONH30BATENIHCKON KOMIIETEHTHOCTH B 00J1aCTH
MCIO0JIb30BaHUs WH(OPMAIMOHHO-KOMMYHUKAIIMOHHBIX TexHosoruit (MKT- xommnereHTHOCTH);

9) bopMupoBaHHe NepBOHAYANIBHBIX MIPEICTaBICHUN 00 UESIX U O METOIaX MaTeMaTHKHU Kak 00
YHHUBEPCATHHOM SI3bIKE HAYKH M TEXHHUKH, O CPEJICTBE MOJICIIMPOBAHUS SIBJICHUH U MTPOLIECCOB;

10) ymeHue BUAECTh MaTEMaTUYECKYIO 33/]a4y B KOHTEKCTE MPOOIEMHOM CUTYyaIlMU B JPYTUX TUCIUILINHAX,
B OKpY)KaroIlel KU3HU;



11) ymeHue HaXOUTh B Pa3IMYHBIX HICTOUHUKAX HHPOPMALIUIO, HEOOXOJUMYIO JUIS PEIICHHS
MaTeMaTH4YECKUX MPOOIIeM, U TIPEACTABIAT €€ B MOHATHOU (popMe; MPUHUMATH PEIICHUE B YCIOBHIX
HETIOJHOM U N30BITOYHOMN, TOUHOW U BEPOATHOCTHON MH(OpPMAIINH;

12) ymeHue nNoHMMAaTh U UCIIOJIb30BaTh MaTEMaTUUYECKHUE CPEJICTBA HATJISAHOCTHU (PUCYHKH, YEPTEXKH,
CXEMBI U JIp.) JAJIsl WILTIOCTPALMU, UHTEPIIPETALINHY, apI'yMEHTALUHY;

13) ymeHue BBIABUTATH TUTIOTE3BI IIPU PELICHUN YUEOHBIX 331a4 M MOHUMATh HE00X0AMMOCTh X IPOBEPKU;
14) ymeHue npuMeHsATh UHAYKTUBHBIE U JJETYKTUBHBIE CIIOCOOBI pacCyXJI€HUH, BUAETh pa3IuyHbIe
CTpaTeruy pelieHus 3aaay;

15) noHMMaHue CyIIHOCTH AITOPUTMHUYECKUX MPEANUCAHUN U YMEHHUE IeHCTBOBATh B COOTBETCTBUHU C
MIPEII0KEHHBIM aJITOPUTMOM;

16) ymeHue caMOCTOSITENIbHO CTAaBUTh 1LI€JIH, BBIOUPATh U CO3AaBaTh aIrOPUTMBI JUIsl pElIeHNs y4eOHbIX
MaTeMaTHYECKUX MpooIeM;

17) ymeHue miaHupoBaTh U OCYLIECTBIIATH 1€ATENbHOCTh, HAIPABJICHHYIO Ha pElIeHHE 3a/1a4
HCCIIEI0BATENILCKOIO XapaKTepa;

npeomemmule:

1) ycBoeHHe cucTeMaTH4eCKUX 3HAHUN O MIIOCKUX (UTYpax U UX CBOMCTBAX, a TAK)KE HAa HATJISTHOM YPOBHE
— 0 IPOCTEHUIIUX MPOCTPAHCTBEHHBIX TEJIaX, YMEHUE MPUMEHATh CHCTEMAaTUYECKHE 3HAHUSI O HUX JJIs
pelIeHNs TeOMETPUYECKUX U MPAKTUYECKUX 33]1a4;

2) yMEHHE U3MEPSTh JUTMHBI OTPE3KOB, BEIMYMHBI YTIIOB, UCTIOIB30BaTh (POPMYJIBI JJIST HAXOKICHUS
MEPUMETPOB, MJIOLaAel U 00BEMOB FEOMETPHUUECKUX PUTYD;

3) ymenue paboTaTh ¢ TEOMETPUUECKUM TEKCTOM (aHATM3UPOBATH, U3BJIEKATh HEOOXOIUMYIO
nH(OpPMaLIKIO), TOYHO U TPAMOTHO BbIpa)kaTh CBOM MBICIIM B YCTHOM M MUCbMEHHOW peun ¢ MpUMEHEHHEM
MaTeMaTH4YeCKOH TEPMUHOJIOTUN U CUMBOJIMKH, UCIIOJIb30BaTh PA3IMYHbIE SI3bIKM MaTEMaTUKU, TPOBOAUTD
KJ1acCU(pUKaIUu, JIOTHYeCKne 000CHOBaHUS, 10Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPKACHUM;

4) oBnasieHNue reOMETPUUYECKUM SI3bIKOM, YMEHHE UCII0JIb30BATh €0 JJIsl ONHUCAHUs PEAMETOB
OKPY’KaIOILIEr0 MUpa, pa3BUTHE IPOCTPAHCTBEHHBIX MPEACTABICHUIN 1 H300pa3UTENbHBIX YMEHUH,
MpHOOpeTeHNEe HABBIKOB FEOMETPUUECKUX IMTOCTPOCHUII;

9 kJjacc:

JIUYHOCMHbLE:

1.I'pa:knanckoe BOCIUTAHHE:
TOTOBHOCTBIO K BBIIIOJIHEHUIO OOSI3aHHOCTEH IpaXkJIaHUHA W pean3alliil €ro Npas, MPEJICTABICHUEM O
MaTEeMaTUYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHUSI PA3JIMYHBIX CTPYKTYp, SBICHHHA, MPOLEAYP
IpakJIaHCKOTO 001IecTBa (BRIOOPHI, OMPOCHI U TP.); TOTOBHOCTHIO K OOCYKIEHUIO STHYECKUX MPOOIIeM,
CBSI3aHHBIX C TPAKTUYECCKUM MPHUMCHEHHEM JIOCTH)KCHUN HAYKH, OCO3HAHUEM BaKHOCTH MOPAJIBHO-
ATHYECKUX TPUHIUIIOB B JICATEIILHOCTH Y4€HOro. DopMupoBaHMs CIIOCOOHOCTH K AMOIMOHAILHOMY
BOCIIPUSATHIO MAaTEMAaTHYECKUX OOBEKTOB, 3a]1a4, PEIICHUH, PacCyKACHUH.

2.IlaTpnornyeckoe BocnuTaHue u GOpMHUPOBaAHNE POCCHIICKOI MIEHTHYHOCTH:

MPOSIBJICHUEM MHTEpECca K MPOIUIOMY M HACTOSIIEMY POCCUICKON MaTeMaTHKH, IEHHOCTHBIM
OTHOIIIEHUEM K JOCTHKEHHUSM POCCHUCKAX MAaTEMAaTUKOB M POCCHICKOW MaTEeMaTUYECKOM IIKOJIbI, K
HCIOJIb30BAHUIO ATUX JOCTHUKEHHUH B IPYTUX HAYKaX M MPUKIAJHBIX chepax.

3./lyXxoBHOe U HPaBCTBEHHOE BOCIIUTAHME JieTell HA 0CHOBE POCCHICKUX TPAAMIHOHHBIX

LIEHHOCTEN:
TOTOBHOCTBIO K BBINOJIHEHUIO 00S13aHHOCTEH Ipa)k1aHUHA U pean3alli €ro Mpas, MPeICTaBICHUEM O
MaTeMaTHYeCKUX OCHOBaxX (DYHKIIMOHUPOBAHUS  Pa3NUYHBIX CTPYKTYp, SBICHHH, MpoOLEAyp
IpaXkJIaHCKOTO 0011ecTBa (BBIOOPHI, OMPOCHI U TIP.); TOTOBHOCTBIO K OOCY)KJICHHUIO 3THYECKUX MPOOIIeM,
CBSI3aHHBIX C MPAKTUYECKUM MPUMEHEHHEM JOCTI)KEHUH HayKd, OCO3HAHHEM Ba)KHOCTH MOpPaJbHO-
TUYECKMX TMPUHIMIIOB B  JeATeNbHOCTH  yu€Horo. IlepBoHadanbHOTO  MpenCTaBIEHUS O
MaTeMaTH4YeCcKOl Hayke Kak cdepe 4YerloBEeYeCKOW IedaTeIbHOCTH, 00 dJTamax e€ pas3BUTHA, O e
3HAYUMOCTH IS PA3BUTHUS ITUBUIIH3AIIH.

4.I1pnodeHnne gereil K KyJIbTYPHOMY HACJIeANIO (JCTeTHYECKOE BOCIIMTAHME):



CIOCOOHOCTBIO K YMOLMOHAIBHOMY U 3CTETHYECKOMY BOCTIPUSTHIO MaTEeMaTHUECKUX 00BEKTOB, 3a/ad,
pELIeHUH, pacCy)KJIEHUH; YMEHMI0 BMJIETh MAaTEMaTUYECKHME 3aKOHOMEPHOCTH B HCKYCCTBE,
KPUTUYHOCTH MBILIUICHUS, YMEHUS PACIIO3HABATH JIOTMYECKH HEKOPPEKTHBIE BBICKA3bIBAHMS, OTJIMYATh
runotesy ot (¢dakra. (GopMuUpOBaHUS KOMMYHUKAaTHBHOW KOMIIETEHTHOCTH B OOINGHHUH U
COTPYIHHYECTBE CO CBEPCTHMKAMH, CTApIIMMH M MIAIIIUMH B 00pa3oBaTeNbHOW, y4eOHO-
HCCIIEIOBATENIbCKONW, TBOPYECKOW U JAPYrUX BHJAX JESATEIBHOCTH; KPEATHUBHOCTH MBIILUICHUS,
WHUIMATUBBI, HAXOTYUBOCTH, AKTUBHOCTH NIPU PEIICHUH apH(PMETHIECKHX 3a/1a4.

5.1Monynspusanus HAyYHbIX 3HaHUi cpeau Aereil (LleHHOCTH HAYYHOT 0 MO3HAHNS):
OpHEHTAIle B JAEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY HAYYHBIX INpEACTaBIECHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS YEJIOBEKa, NMPUPOAbl M OOIIECTBA, NOHMMAaHUEM MAaTeMAaTUYECKOW HayKH
Kak cQeppl YeIOBEYECKOH JEATENBHOCTH, OJTamoB €€ pa3BUTHA M 3HAYUMOCTH JUIS Pa3BUTHS
LUMBUIU3ALMY; OBJIAJICHUEM SI3bIKOM MAaTEMaTHUKM W MaTEeMaTHYeCKOM KyJIbTypOH KakK CpelCTBOM
MO3HAHUS MHpA; OBJAJCHUEM MPOCTEUIIMMHM HABbIKAMU HCCIIEJOBATEIbCKON  JI€ATEIbHOCTH.
[IpencraBienre o mMaTeMaTHYeCKON Hayke Kak cdepe 4enoBE4YEeCKOW IesTeNbHOCTH, 00 ITamax eé
pa3BUTHS, O €€ 3HAUMMOCTH JJISl Pa3BUTHUS LIUBUIIM3ALINH.

6.@u3uyeckoe BocnuTanue u GopmMupoBaHue KyJIbTYPhI 310POBbSI:
TFOTOBHOCTHIO IPUMEHITh MaTEMaTUUECKUE 3HAHUSI B MHTEPECAaX CBOETO 370POBbs, BEACHUSI 3I0pPOBOTO
oOpa3a XHU3HU (370pOBOE NUTaHHE, COAJAHCUPOBAHHBIM PEXKUM 3aHATUH U OTAbIXA, peryaspHas
¢uznyeckass akTUBHOCTB); C(OPMHUPOBAHHOCTHIO HaBbIKa pedIieKCHH, MPU3HAHUEM CBOETo IpaBa Ha
OLIMOKY M TaKOTO e IpaBa APYroro 4yejoBeka. YMEHHUS SACHO, TOUYHO, TPaMOTHO MU3JlaraTb CBOM MBICIIH
B YCTHOM M MHCbMEHHOM peyu, MOHUMATh CMBICJ MTOCTABJIEHHOM 3aJjauu, BHICTPAUBATh apryMEeHTAIHIO,
MPUBOJIUTh TPUMEPHl U KOHTPIPUMEPHI. YMEHHE KOHTPOJIMPOBATh MpOIECC U pe3yabTaT ydeOHOU
MaTeMaTH4eCKON JeATeIbHOCTH.

7. TpynoBoe BocnuTanue U NpoeccuoHAILHOE caMooIpe/iesieHne:
YCTaHOBKOW Ha aKTMBHO€ y4aCTHE B PEHICHUU IIPAKTUYECKUX 3a/1a4 MaTEMaTUYECKON HAIPaBJIEHHOCTH,
OCO3HAaHMEM BaKHOCTU MaTEMaTHYECKOro 0Opa3oBaHMs Ha NMPOTSHKEHUU BCEH JKU3HU Ul YCHEIIHOM
po(heCCUOHABHON JEATENbHOCTH W Pa3BUTHEM HEOOXOAMMBIX YMEHHH; OCO3HAHHBIM BBIOOpOM MU
MIOCTPOEHUEM HHAMBUIYAIbHOM TPAeKTOpPUM OOpa30BaHUS M YKU3HEHHBIX IUIAHOB C YYETOM JIMUYHBIX
MHTEPECOB U OOILIECTBEHHBIX MOTpeOHOCTeH. OTBETCTBEHHOIO OTHOLIEHHS K YYEHHIO, TOTOBHOCTH U
CIIOCOOHOCTH 0OYYAOIIKMXCS K CAMOPA3BUTHIO M CAMOOOPA30BaHUIO HA OCHOBE MOTHBAIIUU K O0y4EHUIO
U NIO3HAHMUIO.

8.9KkoJI0rnuecKoe BOCIIUTAHME:
OpHUEHTaIel Ha IPUMEHEHNE MaTeMATHYEeCKUX 3HAaHUI JUIs pelleHns 3a7a4d B 00JIaCTH COXPAaHHOCTH
OKPY’KAIOILLEH Cpe/ibl, IJIAHUPOBAHUS MIOCTYIIKOB M OLICHKH X BO3MOJKHBIX IIOCIEACTBUM IS
OKpY>Karolllel cpesibl; 0CO3HAHUEM IT100aJIbHOT0 XapaKkTepa SKOJOTHUYECKUX IPOoOIeM U myTel ux
pelIeHHus.

npeomemmule.

1) ymeHHe paboTaTh C TEOMETPHUUCCKUM TEKCTOM (aHAIM3UPOBATh, U3BJICKATh HEOOXOIUMYIO
WH(POPMAIIHIO), TOYHO U TPAMOTHO BBIPAXKATh CBOU MBICIIH B YCTHOW M MMMCbMEHHOM PEUYU C IPUMEHCHHUEM
MaTeMaTU4YeCKON TEPMUHOJIOTHUH U CHMBOJIMKH, HCIIOJIb30BaTh Pa3IMUHbIC SI3bIKH MATEMAaTHKH, IPOBOIUTh
KJaccu(UKaIUK, JJOTHUECKUE 000CHOBAHMUS, JOKA3aTEIbCTBA MATEMATHYCCKUX YTBEPKICHHIA,

2) oBIa/ieHHUE TEOMETPUUYECKUM SI3BIKOM, YMEHHE UCIIOJIb30BATh €r0 JIs OTIMCAHUS TPEIMETOB
OKPYKaIOIIEr0 MUpPa, pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUN U N300pa3UTENbHBIX YMEHUH,
MpHOOpeTeHNEe HABBIKOB TEOMETPHUUECKUX IMTOCTPOCHUIA;

3) yMeHHe IPUMEHSITh U3YYEeHHBIE TIOHATHUS, PEe3YJIbTAaThl, METOIbI ISl PEIIeHHs 3a/1a4 MPAKTUYECKOTO
XapakTepa M 3a/1a4 U3 CMEKHBIX AUCIUILIIUH C UCTIOJIB30BaHUEM MPU HEOOXOAMMOCTHU CIPAaBOYHBIX
MaTepHaoB, KabKYISITOPa, KOMITbIOTEpa.

Harasanas reomerpus
BrInycKHUK HAy4uTCS:
1) pacnio3HaBaTh Ha YepTekKaxX, PUCYHKAX, MOJETISX U B OKPYXKAIOIIEM MUPE TUIOCKHE U MPOCTPAHCTBEHHBIS
reoMeTpuueckue (GUrypel;



2) pacrio3HaBaTh pa3BEPTKHU Ky0Oa, MPSIMOYroJIbHOTO MapajljiesienuIea, IpaBuiIbHON NUpaMubl, LWIMHIpA
U KOHYCa;
3) ompenenars MO JMHEWHBIM pa3MepaM pa3BepTKU (UTYpHl JHHEWHBIE pa3Mepbl caMoi (UTypsl U
Ha000pOT;
4) BBIYUCIIATH 00BbEM MPSAMOYTOJIBLHOTO Napayiesienue/a;
BbINyCKHUK MOJTyYUT BO3MOKHOCTD:
5) BBIUMCIATH OOBEMBI MPOCTPAHCTBEHHBIX T'€OMETPUYECKHX (UTYpP, COCTABICHHBIX MX IMPSIMOYTOJBHBIX
napajulesenuIe/10B;
6) yrmyOuTh U Pa3BUTh NPEACTABICHUS O TPOCTPAHCTBEHHBIX IEOMETPHUECKUX (QUTYpax;
7) TNPUMEHATH NOHATHE Pa3BEPTKH JIJIsl BHIIIOJHEHUS IPAKTUUECKUX PACUETOB.
I'eomeTpuyeckue purypsl

BBINTyCKHUK HAYYUTCSH:
1) mosib30BaThCs SA3bIKOM T'E€OMETPHM [UIsl ONMMCAHUS HPEIMETOB OKPY)KAIOIIEro MHUpa U UX B3aUMHOTO
PacroJIOKEHUs;
2) pacrnio3HaBaTh U NU300paxkaTh Ha YEPTEKAX U PUCYHKAX reoMeTpuyeckue GUrypbl 1 X KOHQUTypaluu;
3) HaXO/MTh 3HAYEHHS [JTUH JTMHEHHBIX 2JIEMEHTOB (UTYp U MX OTHOIIEHHS, IPaTyCHYIO Mepy yrios ot 0°
mo 180°, mpumensis ompeneneHMs, CBOWCTBA M NMPU3HAKM (GUIYp M MX DIEMEHTOB, OTHONIEHHS (UTYp
(paBeHCTBO, MO/I00ME, CHUMMETPUH, TTOBOPOTA, MapauIeIbHBINA TEPEHOC);
4) onepupoBaTh C Ha4YaJbHBIMU MOHSATUSMHU TPUTOHOMETPHUH U BBIOJHATH 3J€MEHTapHbIE ONepary Hal
(GYHKIMSIMH YTIIOB;
5) pewmath 3a7auu Ha JOKa3aTebCTBO, OMUPAsICh HAa M3YYEHHBbIE CBOWCTBA (PUIyp M OTHOLIEHUN MEXIy
HUMU U IPUMEHSS U3y4E€HHbIE METO/IbI JI0Ka3aTeIbCTB;
6) pelaTh HECJOKHBIE 3a/1a4ll Ha MOCTPOCHUE, PUMEHSSI OCHOBHBIE aITOPUTMBbI IOCTPOEHUS C MIOMOIIBIO
HHUPKYJIS U JTMHENKY;
7) pemmaTh IpOCTEHIITNE TUTAHUMETPUUECKHE 3a7]a91 B IIPOCTPAHCTRBE.
BbInyCKHUK MOJTY4YUT BO3MOKHOCTD!
8) oBmameTh METOAAMM pEIIeHHs 3aJad Ha BBIYMCICHHUS M J0Ka3aTeIbCTBA: METOJOM OT MPOTHUBHOTO,
METO0/I0M MOJ00HS, METOA0M Iepebopa BapMaHTOB U METOJOM T'€OMETPUUYECKUX MECT TOUEK;
9) npuobpecTH OMBIT MPUMEHEHHS aIredpandeckoro U TPUrOHOMETPUUECKOI0 anmnapara U ujaen JABUKEHUs
MIPH pEelIeHUH T€OMETPUUYECKUX 3a/1aY;
10) oBnazeTh TPaIUIIMOHHON CXEMOW pelIeHUs 3a/Jad Ha MOCTPOCHHE C MOMOINBIO LUPKYIS U JTUHEHKU:
aHaJIu3, MOCTPOCHUE, JOKA3aTEeIbCTBO U UCCIIEIOBAHME;
11) HayuuThCcs pemiaTh 3aaud Ha IMOCTPOCHHE METOJIOM T'€OMETPUYECKOTO MecTa TOYEeK W METOA0M
oao0us;
12) mpuoOpecTy OMNBIT UCCIEIOBaHUS CBONCTB IUIAHUMETPUUYECKHX (QUIYp C MOMOIIBI0 KOMIIBIOTEPHBIX
MIPOrpaMM;
13) npuoOpecTu ONBIT BBINOJIHEHUS NPOEKTOB MO Temam: «['eomerpuueckue mnpeoOpa3oBaHUs Ha
miockoctuy, «Iloctpoenue oTpe3koB Mo Gopmyrer.

N3mepenne reoMeTpu4ecKUX BeJTUYHH
BbInycKHUK HAYy4YHMTCS:

1) UCIOJb30BaTh CBONCTBA U3MEPEHUs JUIMH, IUIOINAAEH U YIJIOB MPH PELICHUU 33/1a4 Ha HAaXOXKJICHUE
JUTUHBI OTPE3KA, [UIMHBI OKPYKHOCTH, JUIMHBI JYyTH OKPY>KHOCTH, IPAJyCHON MEpHI yIJia;

2) BBIUUCIIATh JJIMHBl JIMHEHHBIX JIEMEHTOB (GUIYp M HUX YIUIbl, HCHOJB3ys (HOPMYIbl JUIMHBI
OKPYXHOCTH U JUIMHBI IYTU OKPYXHOCTH, (hopMyIIsl ruomaaeit Gpuryp;

3) BBIUUCIIATH IUIOLIAIU TPEYTOJIbHUKOB, MPSIMOYTIOJIbHUKOB, MapajliieorpaMMOB, Tparneluuii, Kpyros u
CEKTOPOB;

4) BBIUUCIIATH JJIMHY OKPY)KHOCTH, JJIUHY IyT'H OKPYXHOCTH;

5).pemiath 3amaun Ha J0Ka3aTeNbCTBO C HCIOJIBb30BaHHEM (DOPMYJ JUIMHBI OKPY)KHOCTH U JJIMHBI AYTH
OKpYXHOCTH, (popMyi miomaaeit puryp;

6).pemaTh MpakTUYECKHEe 3a/lauy, CBSI3aHHBIE C HAXOXKACHHEM I'€OMETPUYECKUX BEIHYHMH (MCHOJB3YS MPH
HE00X0IMMOCTH CIIPAaBOYHHUKH U TEXHUYECKHE CPEJICTBA);

BbINYCKHUK MOJTYYHMT BO3MOKHOCTb!

7) BBIUUCIATH IUIOMIAAN (PUTYP, COCTABICHHBIX UX JBYX MU Oojiee MPSIMOYTOJIbHUKOB, apallIelorpaMMOB,
TPEYroJIbHUKOB, Kpyra U CEKTOpa;



§)  BBIUMCIATH  IUIOIIAJAA  MHOTOYTOJBHUKOB,  MCIOJB3YyS ~ OTHOILIEHHUS  PAaBHOBEIUKOCTH U
PaBHOCOCTABIICHHOCTH;
9) npuoOpeCTH OMBIT MPUMEHEHHS aIreOpandeckoro U TPUTOHOMETPUIECKOTO anmnapara u Ujaeh JBIKEHUS
MIPY PELICHUH 3aJ]a4 Ha BBIYMCIICHHUE TUIOAJEH MHOTO YT OJIbBHUKOB.

Koopaunartsi
BBINyCKHUK HAYYUTCH:
1) BBIYKCHATH JUIMHY OTPE3Ka MO0 KOOPAMHATAM €Tr0 KOHIIOB; BEIYHCIIATH KOOPAMHATHI CEPEANHBI OTPE3Ka;
2) UCTIOJIB30BaTh KOOPAUHATHBIN METO JJI U3YUCHUSI CBOMCTB MPSMBIX H OKPYKHOCTEHH;
BhINyCKHUK MOJYYHUT BO3MOKHOCTD!
3) oBIAAETh KOOPAMHATHBIM METOJIOM PEILICHHUS 3a/1a4 Ha BHIYMCIICHUE U JIOKA3aTeIbCTBO;
4) mpruoOpecTH OMBIT UCIIOJIL30BAHUS KOMITBIOTEPHBIX TIPOTPAMM JUIS aHATTN3a YaCTHBIX CITy9aeB B3AHMHOTO
PaCIIOJIOKEHUS OKPYKHOCTEH U IIPSMBIX;
5) mpuOOpPECTH OTBIT BHITIOJTHEHUS MTPOEKTOB Ha TeMy «lIpruMeHeHne KOOPAUHATHOTO METO/Ia TIPU PEIICHUH
3aJ1a4 Ha BBIUMCIICHUE U JIOKA3aTCIbLCTBOY.

BekTopbl

BeInnyCKHUK HAy4YuTCS:
1) omepupoBaTh C BEKTOpaMH: HAaXOJUTh CYMMY M Pa3HOCTh JIByX BEKTOPOB, 3aJaHHBIX T'€OMETPUUYECKH,
HAaXOJUTh BEKTOP, PaBHBIM MPOU3BEACHUIO 33ITAHHOTO BEKTOPa Ha YHUCIIO;
2) HaxXOJWUTh JIJISI BEKTOPOB, 3a/IaHHBIX KOOPAMHATAMH: JUTMHY BEKTOPA, KOOPAUHATHI CYMMBI M Pa3HOCTH
JIBYX W 00Jiee BEKTOPOB, KOOPJIWHATHI MPOM3BEICHUS BEKTOpa HA YMCJIO, IPUMEHSST TPU HEOOXOAMMOCTH
COYETaTEIbHbIN, TEPEMECTUTEIbHBINA U PACTIPECTUTEIbHBIN 3aKOHBI;
3) BBIUMCIATH CKaSIPHOE MPOU3BEJCHHE BEKTOPOB, HAXOJWTH YroJl MEXAY BEKTOpaMH, YCTaHABIMBATH
MEePIEeHANKYISIPHOCTD MPSAMBIX.
BBINyCKHUK MOJYYHT BO3MOKHOCTD:
4) oBy1azieTh BEKTOPHBIM METOJIOM JIJIsl PEIICHUS 3371a4 Ha BBIYMCIICHUE U JIOKA3aTEIbCTBO;
5) mpuoOpecTH OMbBIT BHINIOJHEHHS MPOEKTOB HAa TeMy «lIpuMeHeHHe BEKTOPHOTO METOJa MPH pEelIeHUU
3aJ1a4 Ha BEIUMCIICHHE U JIOKA3aTEIbLCTBOY.

2.COJAEP) KAHUE KYPCATEOMETPHUHU B 7 - 9 KIIACCAX
7 KjIace

HavauabHble reomerpuyeckue csegenus (12 yacon)

[IpocTeitmme reomeTpudeckue GUTypsl: MpsMasi, TOUKa, OTPE30K, Jyd, yroi. [lonarue paBeHcTBa
reomeTpuueckux ¢uryp. CpaBHEHHE OTPE3KOB U YIIIOB. MI3MepeHne oTpe3KoB, AIuHa oTpe3ka. M3amepenune
YIJI0B, TpajycHas Mepa yria. CMeXHble U BEpTUKAJIbHbIE YIIIbI, UX CBOMCTBA. [leprieHaANKYIApHbIE IPSIMBIE.
OcHogHas yenb — CUCTEMAaTU3UPOBATh 3HAHUSI YUALTUXCA O MPOCTEUIITUX FTEOMETPUUECKUX (PUTypax v UX
CBOMCTBax; BBECTU NOHATHUE PaBEHCTBA (DUTYD.

B nanHOl TeMe BBOJATCS OCHOBHBIE T€OMETPHYCCKHE TIOHITHS M CBOMCTBA MPOCTEUIITUX T€OMETPHUECKHUX
(buryp Ha OCHOBE HarJIJHBIX MPEACTABICHUN yJalIUXCs MyTeM 0000IIeHHsI OUeBHUIHBIX WJIM U3BECTHBIX U3
Kypca MaTeMaTHKu 1—6 kiaccoB reoMeTprueckux GpakToB. [loHATHE aKCMOMBI Ha HAYallLHOM JTare
oOyueHusi He BBOJUTCS, M CAMH aKCHOMBI He (OPMYTUPYIOTCS B SBHOM Bue. HeoOxoaumble HCXOTHBIE
MIOJIOKEHUSI, HA OCHOBE KOTOPBIX M3Y4alOTCS CBOWCTBA T€OMETPUUYECKUX (DUTYD, TPUBOASTCS B
omnucarenbHOU hopme. [IpUHIIMTTHATEHBIM MOMEHTOM JTAHHOW TEMBI SIBIISIETCS BBEJCHHE MOHATHS PAaBEHCTBA
reoMeTpHUYECKUX (PUTyp Ha OCHOBE HArJISIIHOTO

MOHATUA HaNoXeHUs1. OnpeieIeHHOE BHUMAHUE JIOJDKHO YACNIATHCS MPAKTUYECKUM MPUIIOKEHHUSIM
F€OMETPUUECKUX MOHATUM.

TpeyronbHuku (27 4acoB)

Tpeyronpauk. [Ipu3Haku paBeHCTBa TPEYrodbHUKOB. [leprnieHauKymsap K npssMoii. Meauanbl, OUCCEKTPHUCH
Y BBICOTHI TPEYTOJbHUKA. PaBHOOEAPEHHBIN TPEYTOJIBHHUK U €T0 CBOMCTBA. 3a7aui Ha IOCTPOCHHUE C
MOMOIIBIO HUPKYJISL U TUHEHKH.



OcHosHas yenb — BBECTU TIOHSTUE TEOPEMBI; BEIPA0OTaTh YMEHHE JI0KA3bIBATh PABEHCTBO TPEYTOJIBHUKOB C
MOMOIIIBIO U3YYEHHBIX MPU3HAKOB; BBECTH HOBBIM KJIacC 3aJja4 — Ha MOCTPOEHUE C TOMOIIBIO [IUPKYJIIS U
JINHENKH.

[Tpu3Haku paBeHCTBA TPEYTOJLHUKOB SIBIISIOTCS OCHOBHBIM pa0OYMM arapaToM BCEro Kypca reoMeTpuu.
Jloka3aTenbcTBO OO0JBIIEH YacTH TEOPEM Kypca U TaKkKe PelIeHHe MHOTUX 3a/1a4 MPOBOIUTCS TIO
CIIEYIOIIEH cXeMe: TTOUCK PABHBIX TPEYTOJILHUKOB — 0OOCHOBAaHME UX PABEHCTBA C MOMOIIBIO KAKOTO-TO
MpU3HAaKa — CJEACTBUS, BHITEKAIOIINE U3 PABEHCTBA TPEYTOJbHUKOB. [IprMeHeHe MprU3HAKOB PaBEHCTBA
TPEYroJIbLHUKOB MPHU PEIICHUH 33a4 JAaeT BO3MOKHOCTH MIOCTEIIEHHO HAKAIUIMBATH OIBIT MPOBEICHUS
JI0Ka3aTeNbHBIX paccyxkaeHuil. Ha HauanbHOM 3Tare u3ydeHus U MPUMEHEHUS PU3HAKOB PaBEHCTBA
TPEYroJIbHUKOB 11€7IeCO00Pa3HO UCIOJIL30BATh 33JJa4H C TOTOBBIMU YEPTEKAMH.

MapanieabHbie npsimble (15 yacos)

[Ipu3Haky napawieTbHOCTH NPSIMBIX. AKCHOMA NapajlyIeIbHBIX MPsIMbIX. CBOMCTBA MapalyIeIbHBIX MPSMBbIX.
OcHosHas yenb — BBECTH OJTHO U3 BAKHEUIITUX MOHATUN — TOHITHE MapaUIeNIbHBIX MPSAMBIX; 1aTh IEPBOE
MpeAcTaBiIeHUEe 00 aKCHOMaX U aKCHOMAaTUYECKOM METOJI€ B TEOMETPHUH; BBECTH aKCHOMY TTapalljieTbHbIX
MIPSIMBIX.

[Ipu3Haku 1 cBOMCTBA MapaUIETbHBIX MPSMBIX, CBI3aHHBIE C YTJIaMU, 00pa30BaHHBIMH MPU MTEPECCUCHUH
JBYX MPSIMBIX CEKyIel (HaKpecT JekKaIIMMU, OTHOCTOPOHHUMH, COOTBETCTBEHHBIMH ), IITUPOKO
WCIIOJIB3YIOTCS B TaJbHEUIIIEM TTPU U3YUYE€HUU YETHIPEXYroJIbHUKOB, TTOJ00HBIX TPEYTOJbHUKOB, MPU
peleHn  3a/1a4, a TAKXKe B Kypce CTEPEOMETPUH.

CoOTHOILIIEHHUSI MEKAY CTOPOHAMM M YIJIAMHU TPeyrojibHUKa (27 4acoB)

CymmMa yrioB TpeyrosbHuKa. COOTHOIIEHNE MEXy CTOPOHAMH M YIJIaMH TpeyrojbHuka. HepaBeHCcTBO
TpeyroipHuKa. [IpsMoyronpHbBIE TPEYTOJIBHUKH, UX CBOMCTBA U MPU3HAKU paBEeHCTBA. PaccTosiHMe OT TOUKH
1o mpsiMoid. PaccrosiHre Mexay napaieIbHBIMU TpsIMBIME. [locTpoeHHEe TpeyroabHUKa 10 TPEM
JJIEMEHTaM.

OcHosHas yenb — pacCMOTPETh HOBBIE MHTEPECHBIE U BAKHBIE CBOMCTBA TPEYTOJIbHUKOB.

B nanno#i TeMe moKa3bIBa€TCS OJHA U3 BAXKHEUIIINX TEOPEM T€OMETPUU — TEOPEMA O CYMME YTJIOB
TpeyrojpHuka. OHa MO3BOJISET JaTh Kiaccu(UKAIMIO TPEYroJIbHUKOB IO yriaM (OCTpOYroJbHbIH,
MPSIMOYTOJIbHBIN, TYMOYTOJIbHBIN), @ TAKXKE YCTAHOBUTH HEKOTOPbIE CBOMCTBA U MPU3HAKU PAaBEHCTBA
MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.

[TonATHE paccTOSHUA MEXAY NapAIIEIbHBIMHU IPSIMBIMH BBOJUTCSI HA OCHOBE JJOKA3aHHOW MTPEABAPUTEIILHO
TEOPEMBI O TOM, YTO BCE TOUKH KaXKJI0M U3 IBYX MMAPaJUICIbHBIX MPAMBIX PABHOYAAJIECHBI OT IPYroil NpsIMOM.
OTO NOHATUE UTPAET BAXKHYIO POJIb, B YACTHOCTH HUCIIOJIB3YETCS B 3a/1a4aX HA IIOCTPOCHHUE.

[Ipu pemiennn 3a1a4 Ha NOCTPOEHUE B 7 KJacce CIIEyeT OrPaHUYUTHCS TOJIbKO BBIIIOJIHEHUEM U OITUCAHUEM
MOCTPOCHUSI UCKOMO QUryphl. B OTAENBHBIX Clydasx MOYHO ITPOBECTH YCTHO aHAJIM3 U I0KA3aTeIbCTBO, a
3JIEMEHTBI UCCIIEOBAHUS JOJKHBI IPUCYTCTBOBATH JIMILB TOT'/1a, KOIAA 3TO OTOBOPEHO YCIOBUEM 3a/1a4H.
IloBTOpenue. Pemenue 3aga4 (18 u.)

OcHosnas yenwv. [1oBTOpUTH, 3aKpenUTh U 0000mUTH, OCHOBHBIE 3Y H, morydyenHsie B 7 Kitacce.

8 kiace

YeroipexyroabHuku (14 yacon)

MHOTrOyroJpHUK, BBIITYK/IbI MHOTOYTIOJIHUK, YEThIpeXyroiabHuK. IlapamienorpamMMm, ero coiictsa u
npusHaku. Tpaneuus. [IpsmoyronsHuk, poM0, KBagpaT, UX cBoiicTBa. OceBas U LIEHTpajIbHAs CUMMETPUH.
OcnosHas yenrb — W3y4UTh Hanbosee BaXXKHbIE BUBI YETHIPEXYTOJIbHUKOB — MapajljIesorpaMm,
PSIMOYTOJIBHUK, pOMO, KBaJ[paT, TpaIeLHio; JaTh MpeACTaBlIeHHE 0 (pUrypax, 00aaiaromnx 0CeBON I
LEHTPAJIbHOW CUMMETPUEH.

JlokazarenbcTBa OOJIBIIMHCTBA TEOPEM JaHHOM TEMBbI U peIIeHUs] MHOTUX 3a71ay MIPOBOJSATCS ¢ OMOIIBIO
IIPU3HAKOB PABEHCTBA TPEYrOJIbHUKOB, II03TOMY I10JIE3HO UX IIOBTOPUTH B HA4aJIe U3YYCHUS TEMBI.
OceBas 1 1IeHTpaJibHasi CHMMETPHH BBOJATCS HE Kak IpeoOpa3oBaHue MIIOCKOCTH, a Kak CBOMCTBA
reOMEeTPUYECKUX (PUTYp, B YACTHOCTH YETHIPEXYroJbHUKOB. PaccMOTpeHne 3TuX MOHATUH KaK JIBUKEHUI
IIJIOCKOCTH COCTOUTCA B 9 Kiacce.

Iiaomans (14 yacos)

[TonsTHE Mom@aau MHOroyrojpHuka. Inomanm npsMoyroipHuKa, napauieJIorpaMMa, TpeyroJbHHUKA,
tpamneuu. Teopema [Iudaropa.



OcnosHas yenb — paclIMpUTh U YIITyOUTh MOJIydeHHBIE B 5—O6 Kilaccax MpeACTaBICHHS ydaluxcs 00
M3MEPEHUH M BBIYMCIICHUH TUIOIIA/ICH; BEIBECTH ()OPMYIIBI IUIOIAICH MPSMOYTroJIbHIKA, TapaieIorpaMMma,
TPEyroJIbHUKA, TPAIEUH; JJ0Ka3aTh OJHY U3 TJIaBHBIX TeOpeM reomeTpun — Tteopemy [lugaropa.

BoiBox popmynt a7t BBIYMCICHHS IIOIIAJICH PSIMOYTOJIbHHKA, TTapaJljIesorpaMMa, TPEeyroJibHUKa,
TparneLuuy OCHOBBIBAETCS HA IBYX OCHOBHBIX CBOMCTBAX ILIOIIA/IEHN, KOTOPbIE IPUHUMAIOTCS] UCXOIS U3
HArJISIHBIX TIPE/ICTaBICHUH, a Taloke Ha (hopMyIie IO Iu KBaapaTra, 000CHOBaHUE KOTOPOU HE SBISETCS
00513aTEIIbHBIM ISl YIaIIIXCSL.

HeTpaauiimoHHO# U1 MKOJIBHOTO Kypca SBISIETCS TeOpeMa 00 OTHOIICHUH IIJIOIIAIeH TPEYroJIbHUKOB,
HMMEIOLIUX 10 paBHOMY yrity. OHa 10o3BOJISET B JAJIbHENIIEM 1aTh IPOCTOE JOKA3aTENbCTBO MIPU3HAKOB
10100 TPEYTOIBHUKOB. B 3TOM COCTOUT OZHO M3 MPEUMYILECTB, 00YCIIOBICHHBIX PAHHUM BBEICHUEM
MOHSTHS IJIOLIAIHN.

JlokazarenbcTBO Teopembl [Indaropa ocHOBBIBaeTCSI Ha CBOWCTBAX IUTOMAACH M (hopMyax Jjs 1iomaaei
KBaJipaTa U MpsMOYyrojibHUKa. Jloka3zpiBaeTcs Takke Teopema, oopatHas reopeme [Iudaropa.

IlopoOHbIe TpeyronbHuku (19 yacon)

[Tono6HbIe TpeyronbHUKH. [Ipu3Haku nonodus TpeyroinbHUKOB. [IpumMeHeHue mo1o0ust K 10Ka3aTeabCTBY
TEeOpeM U peuieHuto 3a7ad. CuHyc, KOCUHYC ¥ TAHT€HC OCTPOTO YIJia IPSIMOYTOJIbHOTO TPEYroJIbHUKA.
OcHogénas yenb — BBECTH MOHATHE MOJ0OHBIX TPEYTOJIbHUKOB; PACCMOTPETh MPU3HAKH 1101001
TPEYroJbHUKOB U X PUMEHEHUS; C/IeaTh MEPBbIH 1Iar B OCBOCHUU yYalllUMHCS TPUTOHOMETPHUUECKOTO
anmnapara reoMeTpHUu.

Onpenenenre nNo0OHBIX TPEYTOJIBHUKOB JIa€TCSl HE Ha OCHOBE IIpeoOpa3zoBaHus o1o0us, a uepes
PaBEHCTBO YIJIOB M MPONOPLIUOHATIBHOCTh CXOJICTBEHHBIX CTOPOH.

[Ipu3naku mogo6Us TPEYrOJIBHUKOB JI0KA3bIBAIOTCS C TOMOIIBIO TEOPEMBI 00 OTHOIIEHUH TUIOIIA e
TPEYroJbHUKOB, UMEIOIIHNX 10 PaBHOMY YTJIy.

Ha ocHoBe npu3HakoB nofgo0us 10Ka3bIBaeTCs TEOPEMa O CpPEAHEN JTUHUM TPEYTrOJIbHUKA, YTBEPKICHHE O
TOYKE [EPeCceueHus] MEUaH TPEYroJbHHUKA, a TAK)KE 1BA YTBEPKIACHUS O IPONOPLIMOHAIIBHBIX OTPE3Kax B
IPSIMOYTOJIbHOM TpeYroyibHUKe. JlaeTcs mpeacTaBieHne 0 MeToie NoJ00us B 3a/ja4yax Ha MOCTPOEHUE.

B 3akiroueHne TeMbl BBOJATCS JIEMEHThl TPUTOHOMETPUU — CHHYC, KOCHHYC U TAHI'€HC OCTPOTO yria
IPSIMOYTOJIbHOTO TPEYTOJIbHUKA.

Oxkpy:kHocThb (17 yacoB)

B3anmHoe pacnonoxxeHue npsMon U OKpyxkHoCTU. KacaTenbHast K OKpYKHOCTH, €€ CBOMCTBO U MPU3HAK.
IlenTpasibHble U BIMCAaHHBIE YIJIbl. YeThIpe 3aMeuaTebHble TOUKH TpeyrojbHUKa. BrincanHas u onucanHas
OKPYXHOCTH.

OcnosHas yenb — paclIUpUTb CBEACHUS 00 OKPYKHOCTH, IIOJIY4YEHHbIE YJalIUMKCA B 7 Kilacce; U3y4UTh
HOBBIE (DaKThI, CBA3aHHBIE C OKPY)KHOCTbIO; I03HAKOMUTH YYaIIUXCSI C YEThIPbMS 3aMeuaTeIbHbIMU
TOYKAaMHU TPEYTOJIbHUKA.

B naHHO# Teme BBOJUTCSA MHOTO HOBBIX MOHSATUN M pacCMaTpUBAETCsI MHOTO YTBEPKACHUH, CBA3aHHBIX C
OKPYXHOCTBIO. J[J1s1 UX yCBOEHUS clelyeT YAEIUTh 00JIbIIOe BHUMAHHUE PELICHUIO 3aau.

VYTBepKIeHHUs 0 TOUKE NepeceueHust OUCCEKTPHUC TPEYroJIbHUKA U TOUKE IIepEeCeUeHUs CePEeAMHHBIX
NEPIEHANKYIISIPOB K CTOPOHAM TPEYroJIbHUKA BBIBOAATCS KaK CIIEACTBUS U3 TEOPEM O CBOMCTBAX
OUCCEKTPUCHI yIJla U CEPEeIMHHOIO MEePHeHIUKYIsIpa K 0OTpe3Ky. TeopeMa o ToUke rnepece4eHus BbICOT
TPEYroJIbHUKa (MM UX POJOJDKEHH) T0Ka3bIBAETCS ¢ HOMOILBIO YTBEPHKACHUS O TOUKE IepecedeHus
CepEeIMHHBIX MEPIEHAUKYISIPOB.

Hapsiny ¢ Teopemamu 06 OKpYXHOCTSIX, BIUCAHHOM B TPEYrOJbHUK M OIIMCAHHON OKOJIO HETO,
paccMaTpuBarOTCA CBOMCTBO CTOPOH ONMCAHHOTO YETHIPEXYTOJIbHUKA U CBOMCTBO YIJIOB BIIMCAHHOTO
YETBIPEXYTOJIbHUKA.

IHoBTOpenue. Pemenne 3agay (4 yacos)

Ocnosnas yens. [10BTOpUTSH, 3aKpenuTh U 0000mUTs OcCHOBHBIE 3YH, mosrydeHHble B 8 Ki1acce.

9 kjaacc

BekTopbl. (8 yacoB)

[Mousitue BekTopa. PaBeHCTBO BekTOpoB. CII0KEHHE U BEIYMTAHUE BEKTOPOB. Y MHOXKECHHE BEKTOpA Ha
uncio. PasznokeHne BeKTopa 1o AByM HEKOJUTHHEapHbIM BekTopaM. KoopauHate! Bekropa. [Ipocreiimine
3a/1a4d B KOOpAWHATAX. YPaBHEHUS OKPYKHOCTH U MpsiMoii. [IprMeHeHre BEKTOPOB U KOOPIMHAT TIPH
peIICHHH 3a/1a4.



OcHo6Has yenb — HAYYUTh YYaAIIUXCS BBIIOJHATh ACHCTBUS HAJl BEKTOpPaMU KaK HallpaBJIEHHBIMU
OTpE3KaMH, YTO BaXKHO JJIsl IPUMEHEHHUS BEKTOPOB B (DM3UKE; TO3HAKOMUTH C HCMIOJIH30BAHUEM BEKTOPOB U
METO0/1a KOOPJMHAT IIPU PEIICHUN T€OMETPUUYECKUX 3a/1au.

Metoa koopaunar (10 yacos)

BekTop onpezaenseTcs: kak HalpaBJIEHHbIM OTPE30K U AEHCTBUS HaJl BEKTOPAMU BBOJSATCS TakK, Kak 3TO
NpUHATO B (pusmke, T. E. Kak AeHCTBUS C HaNpaBiIeHHBIMU OTpe3kaMu. OCHOBHOE BHUMAHUE JIOJKHO OBITh
YIIeIIEHO BBIPAOOTKE YMEHHI BBITIOIHATH ONEPALUH HAJl BEKTOPaMU (CKIIaJbIBaTh BEKTOPHI IO TIPAaBUIaM
TPEYroJibHUKA U IapajuieJIorpaMMa, CTPOUTh BEKTOP, PaBHBIM Pa3HOCTHU JABYX JJAHHBIX BEKTOPOB, a TAKKE
BEKTOP, PaBHBIH MTPOU3BEICHUIO JAHHOTO BEKTOPa Ha JAHHOE YUCJIO).

Ha npumepax rmokasbIiBaeTcsi, Kak BEKTOPbI MOT'YT IPUMEHATHCS K PEIICHUIO FTEOMETPUUECKUX 3a/1a4.
HemoHcTpupyetcs 3(h(HeKTUBHOCTD TPUMEHEHUST POPMYIT JIsi KOOPAWHAT CEPEAMHBI OTPE3Ka, PACCTOSHHS
MEXY IByMSl TOUKAMHU, YPaBHEHUH OKPYKHOCTH U MPSMON B KOHKPETHBIX T€OMETPUUECKUX 3a7a4ax, TEM
caMbIM JJaeTcs MpeACTaBiIeHUE 00 U3YUeHUH F€OMETPUUECKUX (PUTYp C TOMOIIbIO METOJIOB alIreOphl.
CooTHOIIEHUSI MKy CTOPOHAMH M YIJIaMM TpeyroJbHuka. CkaJisipHoe npousBeieHue BekTopos (11
4acoB)

CuHyc, KOCHHYC U TaHTeHC yriia. Teopembl CHHYCOB M KOCUHYCOB. Pernienue TpeyrojibHUKoB. CKalsipHOE
MIPOU3BEACHNE BEKTOPOB U €r0 MPUMEHEHNE B FTEOMETPUUECKHX 3a]auax.

OcHognas yenb — pa3BUTh YMEHHUE YHaLIUXCS MPUMEHITh TPUTOHOMETPUUECKUN armapar npy pelieHuu
reOMEeTPUYECKUX 3a/1a4.

Cunyc u kocunyc jr060ro yria ot 0° 1o 180° BBOASTCS ¢ MOMOIIBIO €TMHUYHON TOTYOKPYKHOCTH,
JIOKa3bIBAIOTCSl TEOPEMBI CHHYCOB M KOCHUHYCOB U BBIBOJIUTCS €llle 0JiHa (GopMyJia MII0IIau TPEyroJbHUKa
(TOJI0BHMHA MPOU3BEIEHUS ABYX CTOPOH Ha CHUHYC yria MKy HUMH). DTOT anmnapaT NpUMEHsETCs K
PELICHUIO TPEYTOJIbHUKOB.

CkansipHO€ MpOU3BeIeHNE BEKTOPOB BBOJAUTCS Kak B (pr3HKe (IIPOU3BEACHUE AJIMH BEKTOPOB Ha KOCUHYC
yria Mexy HUMH). PaccMaTpuBaroTCsl CBOMCTBA CKAJIIPHOTO IPOU3BEAECHUS U €r0 IPUMEHEHUE MTPU
PELICHNH T€OMETPUYECKUX 3a/1a4.

OCHOBHOE BHUMAaHHUE CIEAYET yACIUTh BIPA0OTKE MPOYHBIX HABBIKOB B IPUMEHEHUU
TPUTOHOMETPUUYECKOIO anmnapara py peleHud FreOMETPUYECKHX 3a1a4.

JinHa OKPYKHOCTH ¥ II0IAAb Kpyra (12 yacos)

[IpaBunbHBIE MHOTOYTOJIBHUKH. OKpPYKHOCTH, OIIMCAHHAs OKOJIO PAaBUJIBHOIO MHOTOYTOJIbHUKA U
BIIMCaHHAas B Hero. [locTpoeHue npaBuiIbHBIX MHOTOYTOJIBHUKOB. J{nuHa okpyxHOocTH [lmomans kpyra.
OcHoéHas yenb — pacIIMPUTh 3HAHUE YYAIIMXCSA O MHOTOYI'OJIBHUKAX; PACCMOTPETh NOHATUS JUIMHBI
OKPYXHOCTH M ILIOIIAH Kpyra U (opMyIbl sl UX BBIYUCICHUS.

B Hauane Tembl gaeTcs onpezeaeHne NpaBUIbHOTO MHOTOYIOJIbHUKA, U PACCMAaTPUBAIOTCSA TEOPEMBI 00
OKPY’KHOCTSX, OIIMCAHUE OKOJIO NPAaBUIBHOIO MHOTOYTI'OJIbHUKA Y BIUCAaHHOM B HEro. C MOMOIIBIO
ONMCAHHOM OKPYXHOCTH PEIIAIOTCS 3aJa4X O MIOCTPOSHUH NIPAaBUIIBHOTO IIECTUYTOJIBHUKA U IIPABUIIBHOTO
2n-yroJbHUKA, €CIHM JaH IPABUIIbHBIN 71-yTOJIbHUK.

@®opMmyiibl, BEIpaXKaOUIME CTOPOHY IPABUJIBHOTO MHOTOYTOJIBHUK U PaJNyC BIIMCAHHON B HETO OKPYKHOCTH
4yepe3 paauyc OIMMCAHHONW OKPYKHOCTH, UCHOJIb3YIOTCS P BbIBOAE (POPMYII JJIMHBI OKPY>KHOCTH U
IIoUIaax Kpyra. BeiBoJ onmpaercs Ha MHTYMTUBHOE IIPEJICTaBICHHUE O NIPEAEIIE: IIPU HEOTPAHUUEHHOM
YBEJIIMYEHUH YUCIIa CTOPOH NPaBUIBHOIO MHOTOYT OJIbHUKA, BIMCAHHOTO B OKPYKHOCTB, €0 IEPUMETP
CTPEMHUTCS K JUIMHE ITON OKPYKHOCTH, a IUIOIIA(b — K IUIOIAAH Kpyra, OrpaHUYEHHOIO OKPY>KHOCTBIO.
JABuskenus (8 yacoB)

OTtob6paxenue miaockocTu Ha ceds. [Tonsarue nemxenus. OceBas v EHTpaJIbHAs CUMMET PHH.
[TapamtensHbiit nepenoc. IloBopot. HanoxeHus u ABUKEHUS.

OcHoéHas yenb — TO3HAKOMUTD yYaIlUXCs C MIOHATHUE: ABM)KEHUS U €70 CBOWCTBAMU, C OCHOBHBIMU BUJIaMU
JBUKEHHM, C B3aUMOOTHOILIEHUSIMU HAJIOKEHNUH U IBUYKEHUH.

JIBMKEHUE MII0CKOCTH BBOJUTCS KaK 0TOOpakeHUe MIOCKOCTH Ha ce0sl, COXpAHSIOLIee PACCTOSIHUE MEXKIY
Toukamu. [Ipu paccMOoTpeHMH BUOB ABKEHUI OCHOBHOE BHUMAaHHE YJIENIAETCs OCTPOCHUIO0 00pa3oB
TOYEK, IIPSIMBIX, OTPE3KOB, TPEYTOJIbHUKOB IPU OCEBOM M LIEHTPAJILHOM CUMMETPHUSIX, TapajllIeIbHOM
nepeHoce, MoBopoT. Ha s pekTHhIX mpuMepax MmoKa3blBaeTCsi IPUMEHEHUE IBIKCHUN MPU peIIeHUH
r€OMETPUYECKUX 3a/1a4.

[TonsTHE HANOKEHUS OTHOCUTCA B JAHHOM KypCe K YMCIly OCHOBHBIX MOHATHI. [loka3piBaeTcs, 4ToO MOHATHUSA
HAJIOXKEHUS U IB)KEHUS SBIISIOTCS SKBUBAJICHTHBIMU: JTF000€ HAJIO)KEHHUE SBIISETCS JBM)KEHHEM TIOCKOCTH



u oOpatHo. V3ydeHue 1oKka3areabCTBa HE SBIIIETE 00sS3aTeIbHBIM, OJTHAKO CIEAYEeT PAaCCMOTPETh CBSI3b
MOHATHI HAJIOKEHUS ¥ IBUKCHHUSI.

Hauanbnblie cBeieHus: u3 crepeomerpun (8 wacon) [Ipeamer crepeomerpun.

I'eoMeTrpudeckue Tena U MOBEPXHOCTH. MHOTOTPAaHHHKY: TIPU3Ma, MapajuieleuIe], mupamMuia, GopMybl
JUTS BBIYHMCIICHUSI X 00beMOB. Tena u MOBEepXHOCTH BpAISHUS: IIJIMHAP, KOHYC, chepa, map, GopmyIibt
JUTSL BBIYMCIICHUS MX TUTOMIA/IeH TOBEPXHOCTEH 1 00BEMOB.

00 akcnomax reomerpum (2 yaca) becena 00 akcuoMax reoMeTpuu.

Ocnognas yenb — nath 00Jee rIIy00KOe MPEICTABICHNE O CUCTEME aKCOM TIAHUMETPUH H
AKCHOMATHYECKOM METOJIC.

B manHO# TeMe paccka3pIBaeTCs O Pa3IUYHBIX CUCTEMaX aKCHOM I'€OMETPHH, B YaCTHOCTH O PA3IMIHBIX
crioco0ax BBEJCHHSI TIOHSATUSI PABEHCTBA (DUTYD.

IloBTOpenue. Pemenne 3agay (9 yacon)

OcHosnas yenw. [10BTOpUTH, 3aKpenuTh U 0000mUTH OCHOBHBIE 3YH 3a 0CHOBHYIO HIKOITY.

Ilepeyenb KOHTPOJIbHBIX PadoT
Txnacc

1. KontponsHas padota Nel o teme: «HauanbHbie reoMeTPUYECKUE CBEICHUS
2. KontpoasHas pabora Ne 2 o teme: «TpeyronbHUKI
3. Kontpomnsnas padora Ne 3 o Teme: «[lapannenbHbie mpsiMbIe)»
4 .KontpomasHas padorta Ne 4 o teme: «COOTHOIIEHHE MEXKTy CTOPOHAMH | YTJIAMH TPEYTrOJIbHUKA»
5. KontponbHas padota Ne 5 o teme: «IIpsiMoyronbHbie TpeYroabHUKN

8 KJ1acc
1.KonTponbHas pabota Ne 1 o teme: «HeTbIpeXyroabHUKI
2. KontponbHas padota Ne 2 o teme: «Ilnomaasy
3.KontponsHas padota Ne 3 o teme: «Ilogo0OHbBIE TPEYTOTBLHUKI
4 KontpoawsHas padota Ne 4 o teme: «IIpuMenenne moaoous »
5. KontponpHas padota Ne 5 o teme: «OKpy>KHOCTBY»

9 KJ1acc
1.KonrposbHas padota Ne 1 mo treme: «MeTox KOOpAUHATY»
2.KonrpomabHas pabora Ne 2 o teme: «COOTHOIIEHHE MEXTy CTOPOHAMH U YIiIaMH TPEYroJIbHUKa»
3.KontponsHas paborta Ne 3 o treme: «Ilnomans kpyra u JyIMHA OKPY>KHOCTH
4 KontponawsHas padota Ne 4 o Teme: «J[Bmxenue»

HanpagJ/ieHusi NPOEKTHOM AeSITeJIbHOCTH 00y4al0IIUXCS:
C y4eToM MCUXO0JOrHYeCKUX 0COOCHHOCTEH MOAPOCTKOBOTO Bo3pacTa B pabouei mporpamme
MPEyCMOTPEHO BBIMOJIHEHHE MUHU-TIPOEKTOB HAYYHO-M03HABATEIbHOI HANIPABJIEHHOCTH.

7 xJjacc

TeMbl IPOEKTOB:

e 3ayeM Hy)KHbI IapaJUIECIbHBIE NIPSIMBIC
OTH MHOTOJIMKHE T€OMETPUN
38 nmonyraes nnu Kakoil y MeHst pocT? (pa3iauyuHble €IMHHIIBI JUITUHBI)
W3mepurenbHble PUOOPHI — HAIIA TTOMOUTHUKH
W3mepurenbHble pabOThl HA MECTHOCTH
3aueM u3ydarb F€OMETPUIO
I'eomeTpust BOKpyr Hac
I'eomeTrpust - 0JHA U3 CaMbIX JPEBHUX HAYK
«Tpu KuTa» TEOMETPUH, O TPEX IIPU3HAKAX PABEHCTBA TPEYTOJIbHUKOB.
3ameuaTeNbHbIE TOUKU TPEYTOJIbHUKA
CocraBieHne napkeTa U3 nNpsIMOYTOJIbHBIX TPEYTOJIbHUKOB
Jlu3aiiH 000€B U3 TPEyroJbHUKOB




e HapsagHoe o1es10 U3 TPEeyroabHUKOB

e TpeyroJIbHUKU BOKPYT Hac

e TalHbI, KOTOPBIE XPAHAT TPEYTOJIbHUKH

8 kyace
TeMbl IPOECKTOB:
1)  DTu pa3HOOOpa3HBIC YETHIPEXYTOJbHHUKH.
2)  YeTbIpexyroJbHUKU BOKPYT HAC.
3)  CeMelCTBO YEThIPEXyrOJbHUKOB.
4)  YerblpexyroJbHUKU HA KJIETYATON Oymare.
5)  YeTblpexyroibHUKU B CTPOUTEILCTBE U APXUTEKTYPE.
6) PemoHT cBOGit KOMHATBI, 3aCEBAaEM MPHIIKOJIbHBINA Y4aCTOK,
7)  CocraBieHre HHGOPMALIMOHHOTO CITPABOYHHKA 10 H3YYCHHOMY MaTepHalTy
9 kaace

Tembl IPOEKTOB:
BekTopsl B OKpyKaroleM Hac MUPE;
CocraBieHue kpoccBopa 1o reme «BekTopsi»;
[Ipumenenne MeTo1a KOOPAMHAT B PA3IMYHBIX 00JIACTAX YEIIOBEYECKOM 1€ATENbHOCTH
JlexapT — OCHOBOIIOJIOKHUK METOJa KOOPJAUHAT
CpaBHEHME T€OMETPUYECKOTO METO/Ia U METOAa KOOPANHAT IPH PELICHUH 3a7a4
[IpenMyiiecTBO NCIOIB30BAHUS METO1a KOOPAWHAT MPU PELICHNUHN 3a/1a4
Bomme6Hoe uncino «ITu»
OKpyXHOCTb M KpYI' BOKPYI' HAaC
OpHameHThI. YpaBHEHHUS! OPHAMEHTOB
A B OKpY)KHOCTb 5 BJIFOOMJICS U HA HEH OCTaHOBUWIICS
I'eoMeTpuueckue ckazku 1o TeMe «JlJirmHa OKpy>KHOCTH»
MHOTrorpaHHUKHU B apXUTEKTYpPE
Pa3BepTKM MHOTOTpaHHUKOB




3 TemaTuueckoe INIAHUPOBAHHE

7 kjaacc 3 yaca B HeaeJI0

Paznen Koua- Kou- OcHOBHBIE HaNIPABJICHUS
BO HasBanme TeMul o OCHOBHBIE BUJIBI JIEATCIIBHOCTH oquaroFIchsf (Ha ypoBHE BOCIIHTATEILHOM
4aco qacos YHHUBEPCAJIBHBIX YUCOHBIX ICHCTBHIA) NeATeJbHOCTH
B
I[IpsiMast U OTPE30K 1 1-5,8
JIyd u yron 1
CpaBHEHHE OTPE3KOB U YTJIOB 1
H3mepenune oTpe3KoB 1 OOBACHATH, YTO TaKO€ OTPE30K, Jy4, Yroj, Kakue (Urypbl
VI3MepeHHUe YIIoB 1 HAa3bIBAIOTCA PABHBIMHU, KaK CpPABHUBAIOTCS W H3MEPSAIOTCA
]—‘paﬂy(:Ha;[ Mepa yria 1 OTPE3KU U YI'JIbI, YTO TAKOC rpaayC W rpaaycHasd mMcpa yria,
CMexHbIe U BEPTUKAJILHBIE 1 KakoH yYrojl Ha3bIBACTCA  HOPAMBIM, TYyIbIM, OCTPbIM,
YIIIBI pa3BEPHYTHIM, YTO TAKOE CEpEIMHA OTpe3Ka W OMCCeKTpuca
u Pemenne 3ana4 mo reme yIila, Kakh€ VYribl Ha3bIBAIOTCS CMEXHBIMH M Kakue
a9aJIbHBIC «CMEXKHBIE M BEPTHKAJIBHBIE 1 BEPTHKAJIbHBIMH; dbopmynupoBaTh UM 0OOCHOBBHIBATH
reomerpudeck | 12 . .
YTIIBI» YTBEPKICHHS O CBOMCTBAX CMEKHBIX U BEPTUKAIBHBIX YIJIOB;
HC CBECHIA IeprieH UK YISIPHBIE TPSMEBIE 1 OOBSICHSATD, Kakue NpsIMbIe Ha3bIBAIOTCS
Pemenue 3amga4 o reme 1 NEePIEeHIUKYISAPHBIMU;  (GOPMYIUPOBaTh U OOOCHOBBIBATH
«ITepreHANKYIAPHBIC MPAMBIC) YTBEPKJICHHE O CBOMCTBE JBYX MPAMBIX, NEPIECHINKYISPHBIX
Perenne 3aa4 1o Teme: K TpeThel; H300pakaTh W PpACIO3HABaTh yKa3aHHBIC
«HauanbHble TeOMETPHYCCKIE 1 npocreimue (Qurypbl Ha UepTekax; pemiarh 3ajadd,
CBEACHUSD) CBSI3aHHBIE C 3TUMHM NMPOCTEHIIMMHU PUTYpaMHU
Koutpoabnass pa6ora Nel mo
Teme: «HavyanbHble 1
reoMeTpuieCKue CBCJICHUA»
TpeyronbHuK 1 OObscHATH, Kakasg (Urypa Ha3bIBae€TCS TPEYroJbHUKOM, YTO 3-6
[lepBbiit MpU3HAK paBeHCTBa 1 TAKOE€ BEPINUHBI, CTOPOHBI, YIIIbI U TIEPUMETP TPEYrOJbHHKA,
TpeyronbHIKOB KaKOH TPEYrOJNILHUK Ha3bIBAE€TCH PABHOOEAPEHHBIM M KAKOU
Pemeane 38/21 o TeMe PAaBHOCTOPOHHMM,  KakWe€  TPEYrOJIbHUKM  HA3bIBAKOTCA
«IIepBblii MpU3HAK PAaBEHCTBA 1 . 6
Tpeyrombamkn | 27 | TpeyromsHukom» paBHBIMU; U300paxatb U paCHOL’»'HaBaTB Ha 4Yeprexax
TlepnenamEyap K Hpavo 1 TPEYrOJbHUKA M HUX DOJEMEHTHI; (OpMyaupoBaTh U
MeManb1, GHCCOKTPHUCE K ) JIOKa3bIBaTh TEOPEMBI 0 MpU3HAKaX paBeHCTBa
BBICOTHI TPEYTONBHHKA TPEYTOJIbHUKOB; 061,;10}‘1.;1%, 4TO _HasBIBAETCA
CBOficTBa paBHOGEIPEHHOrO ) MEPICHIUKYIISIPOM, TMPOBEAEHHBIM W3 JAHHOW TOYKH K

TPEYTOJIbHUKA

JAHHOU NpsMOH; (OPMYIUPOBATH M JIOKa3bIBaTh TEOPEMY O




Pemienue 3agad mo teMe
<(M6,E[I/IaHI)I, 6I/ICCGKTpI/ICI)I nu
BBICOTHI TPCYT' OJIbHHKA.

Bropoii npu3Hak paBeHCTBa
TPEYrOJIBHUKOB

Tperunii Mpu3HaK paBEHCTBA
TPEYrOJIbHUKOB

Bropoii 1 Tperuii npu3HaKu
PaBEHCTBA TPEYTOJIILHUKOB.
Pemenue TpeyronbHUKOB.

OKpYXHOCTh

ITocTpoenus nupkyiem u
JINHEUKOI

3ama4yn Ha IOCTPOEHHUE
ITocTpoenue yria, paBHOTO
JaHHOMY

3agaun Ha TTIOCTPOEHUE.
[MocTpoeHne OUCCEKTPHUCHI yTiia,
TIOCTPOEHUE TTEPIIEHANKYJIISIPA

Pemrenne 3aga4 mo teme:
«TpeyronbHUKNY

KoutpoabHnas padora Ne2 mo
Teme: «TpeyroabHUKI»

HNEepIEHAUKYISIpEe K TPAMOHM; OOBACHATH, KaKue OTPE3KH
Ha3bIBAIOTCA ~ MEIMAHOM, OHCCEKTpHUCOH M BBICOTOM
TPEyroJibHuKa; (HOpMyTHUpOBaTH M JOKA3bIBATH TEOPEMBI O
CBOMCTBaX paBHOOEIPEHHOTO TPEYrOJIbHMKA; PElIaTh 3aauH,
CBA3aHHbIE C IPU3HAKAMHM PABEHCTBA TPEYrOJbHUKOB H
CBOMCTBaMH paBHOOEIPEHHOTO TPEYTrOJIbHUKA;
(GopMyIupoBaTh OMpeaeNeHHe OKPYKHOCTH; OOBSICHATH, YTO
TaKoe LEHTP, pajnyc, XOopAa U AUaMeTp OKPYKHOCTH; pelIaTh
OpOCTEHIlINE 3aJaud Ha IOCTpOeHue (IIOCTPOCHHUE YIJIa,
paBHOTO  JaHHOMY, IIOCTPO€HHME OHCCEKTpUCHI  YIJa,
INOCTPOCHUE TEPHEHAUKYISIPHBIX  MPSAMBIX, IOCTPOEHHE
cepelmuHbl  OTpe3ka) W  Oojiee  CIOXKHBIE  3a]la4yH,
UCIIOJIb3YIOIINE  YKa3aHHbIE IMPOCTEHINE; COMOCTaBIAThH
MOJIyYEHHBIH PE3yNbTaT C YCIOBHEM 3aJaud; aHAJIM3UPOBATh
BO3MOKHBIE CITydau

[TapannensHbie
psiMbIe

18

ITapannensHbie OpsIMBIE,
olpeneNneHne

IIpu3Haku napamiebHOCTH
JIBYX TPSMBIX

ITocTpoeHue napanienbHbIX
MIPSIMBIX

Pemenue 3amay mo teMe
«[Ipu3Haku mapauIeTbHOCTH
TIBYX TIPSMBIX)

AkcuoMa napaienbHbIX
IPSIMBIX

Teopemsbr 00 yriax,
00pa30BaHHBIX IByMs
napajuiebHBIMU IPSIMBIMU U
CeKyIIen

VTIIBI ¢ COOTBETCTBEHHO
napaJuiCJIbHbIMH CTOPOHaAMU

@opMyaHpoBaTh  OMpENeieHHE MapajlieNbHBIX  IPSMBIX;
OOBSACHATH C TIOMOILIBIO PUCYHKA, KAKUE YIJIbl, 00pa30BaHHBIE
OpU TEPECeUeHUM JBYX IMPSIMBIX CEKYIIel, Ha3bIBAIOTCS
HaKpecT JIeKAllUMH, Kakue OJHOCTOPOHHMMU U KakKue
COOTBETCTBEHHBIMU; (DOPMYIUPOBATH U JOKA3bIBAaTh TEOPEMBI,
BBIp@XKAIOUIUE MPHU3HAKK MapauieIbHOCTH JIBYX MPSAMBIX;
OOBSACHSATH, UYTO TAKOE AKCHOMBI T€OMETPHUH M KaKhe aKCHOMBI
y)K€ HCIIOJNb30BAIUCh paHee; (HOpMyIUpPOBaTh aKCHOMY
napajuleIbHBIX TPSIMBIX M BBIBOAWTH CIEACTBHS M3 HeE;
dbopMynupoBaTh W JIOKa3bIBaTh TEOPEMbI O CBOMCTBax
napajuieTbHBIX MPSAMBIX, OOpaTHBIE TeopeMaM O MpHU3HAKax
NapajuieTbHOCTHA, CBS3aHHBIX C  HAaKpecT  JIeKalUMH,
COOTBETCTBEHHBIMU M OJHOCTOPOHHHMMHU YIJIaMH, B CBSI3U C
3TUM OOBSICHATH, UTO TAKOE YCIOBUE U 3aKIIIOUYECHUE TEOPEMBI,
Kakas TeopeMa Ha3bIBaeTcsi OOpaTHOW MO OTHOIICHHUIO K
TaHHOW TeopeMe; OOBSICHITh, B YEM 3aKIIOYACTCd METOJI




Penienue 3aga4 mo TeMe « Ykl
C COOTBCTCTBCHHO
napaJiyiCJIbHbBIMH CTOPOHAMMY)

Axcrnoma napaaijieiIbHbIX
psAMBIX

Pemenue 3ana4 no teme:
«ITapannenpHble NPSMBIEY

Pentenue 3agad mo reme:
« ITpu3Haku napasuieabHOCTH
NPSIMBIX)

Pemenue 3a1a4 no teme:
«ITapasnenpHble NPSMBIEY

KonTpoabnasa padora Ne3 mo
Teme: «IlapanienbHbie
npsiMble»

JI0Ka3aTelnbcTBa  OT  IPOTUBHOrO:  (opMylIHpoBaTh U
JOKa3bIBaTh TEOpEMBl 00 yriax ¢  COOTBETCTBEHHO
NapajuleJbHBIMM ¥ [EPHEHAUKYISAPHBIMM  CTOPOHAaMH;

IMPUBOAUTHL NPUMECPBI UCIOJIB30BAHUA 3TOIO MCETOJA; PCIIATh
3ala4d Ha BBIYHUCICHHUEC, JO0Ka3aTCJILCTBO U IMMOCTPOCHHUC,
CBA3aHHBIC C ITapaJIJICIIbHBIMU IIPAMBIMHU

CooTHo1IeHHE
MEXTY
CTOpOHAMH U
yriaamu
TpEeYrojJbHUKa

27

CymMma yTiioB TpeyroyibHHKA.
Buemnuii yron

Teopema 0 cymMMe yIJjioB
TPEYrojibHUKA

COOTHOITICHHS MEKITY
CTOPOHaMU H yTIIaMH
TpeyroJbHHUKA

HepaBeHcTBO TpeyronbHUKa

Pemenue 3amay no teme
«COOTHOIIEHUS MEXKTY
CTOPOHAMHU U yTJIAMH
TPEYrOJIbHUKAY

KoutpoabHas padora Ne 4 mo
Teme: «COOTHOIIEHUST MEKTY
CTOPOHAMM U YTJIaMH
TPEYroJIbHUKA»

[IpssMoyronpHBIE TPEYTrOABHUKH
Hekoropsie cBoiicTBa

MPSIMOYT OJIbHBIX
TPEYrOJIbHUKOB

IIpu3naku paBeHcTBa
MPSIMOYT OJIBHBIX
TPEYroJIbHUKOB

Pewenne 3agay no teme
«[IpsamoyronbHbie
TPEYT OJIBHUKH

dopMynmHpoBaTh W JIOKA3bIBaTh TEOPEMY O CYMME YIJIOB
TpeyrojbHUKa W €€ CIeACTBHE O BHEIIHEM yrJje
TPEYroJbHUKA, MPOBOAUTH KIACCHU(PHUKAIUIO TPEYTrOJIbHUKOB
no yriaam; GopMyIupoBaTh M JI0OKa3bIBaTh TEOPEMY O
COOTHOILIEHUSX MEX]y CTOPOHAMHU U YIJIaMH TpPEeyroJibHUKa
(mpsimoe 1 oOpaTHOE YTBEPXKICHUS) W CICACTBUS M3 HeEE,
TEOpEMY O HEpaBEHCTBE TPEYrojbHUKA; (HOopMyIHpoBaTh U
JOKa3bIBaTh ~ TEOPEMBl O  CBOMCTBaX  MPSAMOYTOJbHBIX
TPEYroJIbHUKOB (IIPSMOYTOJIBHBIA TPEYroJIbHUK ¢ yriom 30,
OpPU3HAKA PABEHCTBA MPSAMOYTOJBHBIX TPEYTrOJIbHUKOB);
dbopMynupoBaTh OMpeAeNeHUus PACCTOSIHUS OT TOYKH [0
OpsIMOM, PACCTOSTHUS MEXIy MapauleNbHBIMU TMPSMBIMH;
pemiath 3aJa4d  Ha  BBIYMCICHHUSA, JOKa3aTeNbCTBO U
MOCTPOCHUE, CBSI3aHHBIE C  COOTHOILICHHSIMH  MEXKAY
CTOPOHAMH U YTJIaMU TPEYTOJbHUKA M PACCTOSHHUEM MEXIY
napauieTbHBIMH TPSIMBIMHU, TP HEOOXOAMMOCTH MPOBOIUTH
0  XOJIy  PpEIIeHHs  JONOJHUTENbHbIE  MOCTPOECHMUS,
COTIOCTABJIATh MOJYUYEHHBIN pe3ylbTaT C YCIOBHEM 3a/1ayHl, B
3a/1ayax Ha MOCTPOEHHUE UCCIIEI0BATh BO3MOKHBIE CITydan

1-3,6-8




PaccrosiHue ot Touku 1o
NpSIMOM

Paccrosinue mexay
napauieIbHBIMU MPSIMBIMU

[TocTpoenue TpeyronbpHMUKa MO
TPEM dJ1eMEHTaM

3ana4yu Ha IOCTPOEHUE
Permienue 3agad mo Teme:

«IIpssmoyronbHBIE
TPEYTOJIbHUKH.

Pentenue 3agay mo reme:
«I"eoMeTpruyecKrEe TOCTPOEHUSI»

Pemenue 3agau no teme:
«IIpssMoyTOnbHBIE
TPEYrOJIbHUKHU.

FCOMeTpI/I‘IeCKI/Ie TIOCTPOCHUA»

KonTtpoabnasa padora Ne 5 mo
TeMe: «Ipsimoyr.
TPEYr OJIbHUKH.
I'eomeTpudeckue mocTpoeHUs»

[ToBTOpEHUE

18

[ToBTOpenue. CMeXHBIE U
BEPTUKATBHBIC YTIIbI

IToeTOpEHue.
[leprieHAMKyISIPHBIE IPSIMBIE

IIpu3Haku paBeHCTBa
TPEYT OIbHUKOB

IIpu3Haku napamiebHOCTH
JIBYX TPSAMBIX.

CoOTHOIIEHHUS] MEXITY
CTOPOHAMH H yTIIaMU
TPEYTOJIbHHKA

CyMMa yriioB TpeyroibHHUKA.
Buewnuii yromn.

Pewenne 3agay no teme:
«[IpsamoyromnbHbie
TPEYTOJIbHUKIY

Pentenne 3agau [loaroroska x
TECTHPOBAHHIO

Htoroselii 3auér-Tect

AHanu3 TecToBO# pabOTHI.
Wrorosslil ypok

1-8




102

Hroro
q
8 ki1acc-2yaca B HeeN110
BpojHOe ITapasutensHble IpsiMble 1 1-8
2
IIOBTOCHHE TpeyronpHuKH 1
MHOrOYroJIbHUK, BBITYKIIbIHA 6-8,3
MHOT'OYT OJIbHUK, 2
“ICTPIPCX YT OPHHUK. OOBACHITh, YTO TaKOC JIOMaHas, MHOTOYIOJbHHK, €ro
Ilapajutenorpamm, €ro CBOHcTBa 3 BEPIIUHBI, CMEKXHBIE CTOPOHBI, JUATOHATH, H300paXkaTh H
U IIpU3HAKH.
T PH3HA 5 pacro3HaBaTh MHOTOYIOJIbHUKA Ha YepTek,axX; IMOKa3bIBaTh
aIlCInst
parent 3JIEMEHTHI MHOTO YrOJIbHUKA, €T0 BHYTPEHHIOIO M BHEITHIOIO
[pssmMoyronsHUK, poMO, KBaapaT
2 3 obnactv;  (QOopMyIMpOBaTH  ONPEACNEHUE  BBIIYKIOTO
HUX CBOHUCTBaA
Pewrerine 3a1a4 110 TeMe «PoMG MHOTOYTOJIbHHKA; U300paXkaTh M PAcro3HaBaTh BHIMTYKJIbIC U
1 .
W KBaZIPAT HEBBIITYKJIbIC MHOTOYTOJIbHUKH; dbopmynHpoBaTh u
Ocesas 1 1ieHTpaIbHAs JIOKa3bIBaTh YTBEPKJICHUS O CyMME VIJIOB BBIITYKJIOTO
CHMMeTpHH 2 MHOTOYTOJIbHUKA ¥ CyMME €r0 BHEIIHUX YTJIOB; OOBSICHSTH,
KaKvue CTOPOHBI (BEPIIMHBI) YETHIPEXYTOIbHUKA HA3BIBAIOTCS
IPOTUBOTIOJIOKHBIMH; bopMyIHpoBaTh onpeaeneHus
napasuiesiorpamma, Tpamneuuu, paBHOOEApEHHON u
NpSIMOYTOJIBHOW — Tpamenuid, MpsSMOYroJIbHHKa, poMoOa,
HersIpexyronb 14 KBajpara; n300paxaTh u pacro3HaBaTb JTH
HHUK YeThIPEXYrOJIbHUKK;  (OPMYIUpOBaTh U JIOKa3bIBaTh
yTBEpXkKACHUS 00 UX CBOMCTBAX M MPHU3HAKAX; pelllaTh 3ajaun
Ha BBIYHCIICHUE, JOKA3aTEIbCTBO U MOCTPOCHUE, CBSI3AHHBIE C
9TUMHU BUJAMH YEThIPEXYTOJIbHUKOB; OOBACHATH, KaKUE IBE
TOYKH HA3bIBAIOTCS CHMMETPUYHBIMU OTHOCHUTEIHHO MPAMOit
KounTtpoabnas padora Nel mo N
1 (Toukm), B KakOM ciy4ae (hpurypa Ha3bIBae€TCs CUMMETPUYHOM

TeMe: «UeThIpexXyrolbHIK»

OTHOCHUTEIILHO TPSAMOM (TOYKH) M YTO TaKoe OCh (IICHTP)
cUMMETpuu  (UTYpbl;  TPHUBOJAUTH  HpUMEpBl  GUTYD,
obnaiaromux oceBoi (IEHTPAIbHONW) CUMMETpUEH, a TakkKe
IIPUMEPBI OCEBOM U LIEHTPAJIbHOW CUMMETPUI B OKPYKAIOLLEH
Hac 00CTaHOBKe




Ilongarue mnomanu

1-8

2
MHOT'OYT'OJIbHUKA
gnomaﬂb HPAMOYTOIbHIKA. g OOBACHATH, KaK IIPOU3BOIAUTCSA M3MEPEHHE ILIOIAAENH MHOTO
Jolab TpeyrobHika YTOJILHUKOB, KaKue MHOTOYTOJIbHUKH Ha3bIBAIOTCS
[Tnomans Tpaneuun 2
PaBHOBEJIMKUMU u KaKue PaBHOCOCTABJICHHBIMU,
Teopema [Tudaropa 2 N o
(GopMyIMpOBaTh OCHOBHBIE CBOMCTBA IJIONIAJ/ICH U BHIBOJHUTH
Teopema oOpaTHas Teopeme .
Tnaropa 2 C HWX TOMOIIBIO (OPMYIBI IIIOMIAJICH NPSMOYroJbHUKA,
napajuiesorpamMmma, TPEYroJIbHUKA, Tpaneuuu;
[Tnomans 14 dopMynupoBaTh M JI0Ka3bIBaTh TEOpPEMY OO OTHOIIEHHH
IIoNaied TPEYroJbHUKOB, HMMEIOIIUX IO PABHOMY YIIIY;
dopMynupoBath U JoKa3biBaTh Teopemy Iludaropa u
KonTpoabnas padora Ne2 1o 0o0paTHylO €i; BBIBOAUTH (opMyny ['epoHa nmist TuIomagn
Teme: «[Lomas. Teopema 1 TPEyroJibHUKA; pemarh 3aJa4yd Ha  BBIYHCIEHUE U
TMudaropa» JI0Ka3aTeNbCTBO, CBsI3aHHBIE C (QOopMylnaMH IUIoUIaJed U
teopemoii [Tudaropa
[IponopIrioHaTbHBIE OTPE3KH 1 -
POTIOPLL P OOBACHATD  TMOHATHE  MPONOPIUOHATBLHOCTH  OTPE3KOB; 1-4,7
OmpenencHne MoJ00HBIX
TpeyIOTbHUKOB 2 dbopMynupoBaTh omnpeAeneHus MoA0OHBIX TPEYroJIbHUKOB U
= kodpdunuenta moaodus; QopmynupoBaTh M JOKa3bIBaTh
[TepBrIii mpu3HaK TOMOOHS N
1 TeopeMbl: 00  OTHOUIEHMHM  IUIOMIaJel  MOJ0OHBIX
TPEYT0JIbHUKOB
S ———————— TPEYrOJbHUKOB, O MpPH3HAKaX MOJO00US TPEYroJbHUKOB, O
«TTepBHiit MPU3HAK TO/I06HS 1 CpeoHell JHMHUM TPEYrojJbHUKA, O TIEPECeUCHUU MeIuaH
TPEyTOILHAKOBY TPEYrojJbHUKa, O  MPOMOPLHOHAIBHBIX  OTpe3Kax B
Bropoii mpr3HaK moxo6us 1 IPSIMOYTOJIBHOM TPEYrOJIbHUKE; OOBSICHITH, YTO TAKOE METOJI
Toxo6HbIe TPEYTrOJIbHUKOB nojo6us B 3aa4yax Ha MOCTPOCHHUE, U MPUBOIUTH MPUMEPHI
19 | Pemenue 3aa4 no teme OPUMEHEHHUS OJTOT0 METOAa; OOBSICHATh, KaK MOKHO
TPEYTrOJIbHUKHU ’ ’
peyr «Bropoii mpusHaK mopoous 1 UCIIOJIb30BaTh  CBOMCTBAa MOJOOHBIX TPEYrOJbHUKOB B
TPEYTOJIBHUKOB HU3MEPHUTEIIbHBIX paboTaX Ha MECTHOCTH; OOBSCHIThH, Kak
Tpernii npusHak mox00us 1 BBECTH IMOHATHE TMOA00MS JUIsl TPOU3BOJIBHBIX  (uryp;
TpeYyTOILHIKOB (GopMyITHUpPOBaTh OMpEACICHHE U WIUTIOCTPUPOBATH MOHSTHUS
Pemeane sallad 1o TeMe6 CHHYCa, KOCHHYCa ¥ TaHT€HCa OCTPOTO yria MpsSMOYTOJIBHOTO
«Tperuid npusHak noooms 1 TPEYroJIbHUKA; BBIBOJUTH OCHOBHOE TPHUTOHOMETPUYECKOE
CYI'OJIbHUKOB)»
I{p b P— TOXKECTBO U 3HAUEHHUS CHHYCA, KOCMHYCa W TaHTeHca s
[]
OHTPOILHAS PaboTa N2S HO yraoB 30°, 45°, 60°; pemath 3agauu, CBs3aHHbIE C TIOJ00HEM
Teme: «IlomoOHbIE 1

TPEYTroJIbHUKH »

TPCYIrOJIbHUKOB, AJIA BBIYMCIICHUA 3HAYCHUH




Cpesist IMHWSL TPEYrOIbHUKA TPUTOHOMETPHYECKHUX byHKIII UCIO0JIb30BaTh
IIporoprnoHanbHbIC OTPE3KH B 1 KOMITBIOTEPHBIC ITPOTpaMMBI
[PSIMOYTOJILHOM TPEYTOJIbHUKE
[MpakTHYecKre MPUIOKEHUS 1
10/100KsI TPEYTOJILHUKOB
O 1oa06uK MPOU3BOIBHBIX 1
duryp
CuHycC , KOCHHYC U TaHT€HC
OCTPOTO YIJIa MPSMOYTOJIEHOTO 2
TPCYTrOJIbHUKA
3HaueHus cuHyca, KOCUHyca U
1
tanredca s yrios 30, 40, 60
KonTtpoashas padora Ne 4 o
Teme: «[IpumeHenue 1
Nnox0Ous»
Bsanmuoe pacnionoskenue 2 WUccnenoBaTh  B3aMMHOE  PACTOJNOKEHHE  TIPSMOH M 6-3
HPSIMOM M OKPY>KHOCTH o
OKPY)KHOCTH; (POpPMYJIHPOBATH OIpPENEICHHE KacaTelIbHON K
KacarenpHast K OKpy>KHOCTH 2
OKPY)KHOCTH; (POPMYJIHPOBATH W JIOKA3bIBATh TEOPEMBI: O
I'panycHas mepa nyru 2 ’ % . 6
OKPYKHOCTH CBOFICTBE  KacaTe/IbHOH, ©O TpH3HaKe KacaTeNbHOH, o
OTpe3Kax KacaTelbHbIX, NPOBEAEHHBIX W3 OJHON TOYKHU;
TeopeMa 0 BIIMCAHHOM YTJIE 2 u
CBOACTEa GHCCEKTPHCH YT H dbopMynupoBaTh MOHATHS IEHTPAIbHOTO Yrja U TpagyCHOM
CEpETMHHOTO TTepIEHKYIIAPA 2 Mepbl AYTU OKPYXHOCTH; (popMynupoBaThb M JOKa3bIBaTh
K OTpE3Ky TEOPEMBI: O BIHCAHHOM YTIJie, O TMPOU3BEACHUU OTPE3KOB
Teopema o MepeceueHIH BBICOT ) nepeceKaIuxcst Xopa; (GopMylIHpoBaTh U JOKa3bIBaTh
TPEYrONBHIKA TEOPEMBbI,  CBSI3aHHBIE C  3aMEUYaTeJIbHBIMU  TOYKaMU
OKpyXHOCTb 17 | Brincaunas okpyKHOCTb 2 TpPeyrojbHUKa: O OUCCEKTpHCE yria M, KakK CIEACTBHE, O
OnrcanHas OKpy/KHOCTb 2 nepecedyeHn OUCCEeKTPUC TPEYTroibHUKA; O CEePEeIUuHHOM
NEPIEeHIUKYISpE K OTPE3KY U, KaK CIEICTBUE, O IEPECCUCHUH
CEpEeIMHHBIX MEPIEHIUKYIAPOB K CTOPOHAM TPEYTOJIbHHUKA; O
NEpPEeCcCeYeHn  BBICOT  TPEYroJbHUKA;  (OPMYIUPOBATH
OTIpe/IeNieHUs] OKPYKHOCTEH, BIUCAHHONW B MHOTOYT'OJIbHUK U
Konrposbnas padora Ne S mo 1 OIMCAHHOM OKOJIO MHOTOYrOJIbHHKA;, (OPMYJIMPOBATH |
Teme: «OKpYKHOCTB JIOKa3bIBaTh TEOPEMBbl: 00 OKpPYXHOCTH, BIHMCAaHHOM B
TPEYrOJNbHUK; 00  OKPYKHOCTH, OIHCAaHHOW  OKOJIO
TPEYroJbHUKa; O  CBOWCTBE  CTOPOH  OMHCAHHOTO
YeTHIPpEXYTONIbHUKA;, O  CBOWCTBE  YIJIOB  BIHCAHHOTO
JIToroBoce ) 1 YCTBIPEXYTOIbHHKA; ~ PelIaTh 3ajadd HA  BBIYHCIICHHE, [ 3




[IOBTOPEHHUE

JIOKa3aTeNbCTBO U MOCTPOCHUE, CBA3AHHBIC C OKPYKHOCTBIO,
BIIMCAHHBIMM M ONMCAHHBIMH  TPEYIrOJIbHUKAMH U
YETBIPEXYTOJIbBHUKAMHU; HCCIIEN0BATh CBOMCTBA
KOH(Urypauui, CBS3aHHBIX C OKPYXHOCTHIO, C IOMOIIBIO
KOMIIBIOTEPHBIX IIPOrPamMm

HTroro 68 u
9 kiacc-2yaca B HeJeJII0
ITonsatue BekTopa. PaBeHcTBO 1 1-5
BEKTOPOB
Cll0)KeHUE U BBIYUTAHUE 1
BEKTOPOB @opMyIUpOBaTh ONMPEACICHUS W WILTIOCTPUPOBATH MOHSATHS
CyMMa HECKOTBKHX BEKTOPOB 1 BEKTOpa, €ro JUIMHBI, KOJUIMHEAPHBIX U PaBHBIX BEKTOPOB;
ITonsarue 8 BEIMUTaHHE BEKTOPOB 1 MOTHUBHUPOBATh BBEICHUE MOHITUN U JCHCTBHI, CBA3aHHBIX C
BEKTOpa VMHOKEHHE BEKTOpa Ha THCIO, 1 BEKTOPAMHU, COOTBETCTBYIOIIUMU IIPUMEPAMHU, OTHOCSILIUMHUCS
Ty ————— 1 K Q)P{’SI/IIICCKI/IM BEKTOPHBIM BEJIMYMHAM; MPUMEHSTh BEKTOPBI
TTpUMCHEHUE BEKTOPOB K 1 Y JISWCTBUA HaJl HUMU NPU PEIIEHUH T€OMETPUUECKUX 3a]1a4
PELICHHIO 33124
Cpenusist TMHUS TPATICIHH 1
Pa3znoxxenue BekTopa 1mo 1BymMm 1 . | 1-8
HEKOUTHHEAPHBIM BEKTOPAM OOBACHATD W WUTIOCTPUPOBATH TMOHATHUS MPIMOYTOJIBHOM
Mero Koop AHaTH BeKTOpa 1 CHUCTEMBbl KOOPJAMHAT, KOOPAMHAT TOYKHU M KOOpPAUHAT
KOODIHHAT 10 Tpocrefimie sazadn b 5 BEKTOPAa; BBIBOJUTh M HCIOJIb30BaTh NPHU PEUICHUU 3a/1ady
KoOp/MHATAX (hopMyInbl KOOpAMHAT CEpeluHBI OTpe3Ka, JIUHBI BEKTOpa,
VDABHCHHE OKDYIKHOCTH 1 pacCTOSIHUSL MEXKy ABYMSI TOUKaMH, YpaBHEHUSI OKPYKHOCTH




YpaBHEHHE OKPY)KHOCTH. 1 Y NIPSMOM
Pemenue 3amau
YpaBHeHUE IpsIMOi 1
Pemenue 3amau 2
KonTpoabnas padora Ne 1 1
mno TeMme: «Metog
KOOPIAMHAT
CuHyc, KOCMHYC, TAHTEHC yIiia 1 3-6,8
Pemenue 3agay 1
Teopema o rutomam 1
TpeyrojabHuka. Teopema
CHHYCOB @opMyIUpOBaTh M WIUTIOCTPUPOBATH OINPENEICHUS CHUHYCA,
Teopema KOCHHYCOB 1 KOCHHYCa, TaHTeHca W KoTaHreHca yriaoB oT 0 mo 180°;
CoOTHOMICHIe Pemenue TpeyroibHUKOB 1 BBIBOJIUTh OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIECTBO U
p— W3mepuresbHbIe pabOThI 1 dbopmynsl  mpuBeneHus; GOPMYIUPOBaTH W JOKA3hIBAThH
CTOpOHAMI 1 Penrenne 3a1a4 TEOPEMBbI CHHYCOB M KOCMHYCOB, IPUMCHATH UX IIPH PCIICHUN
yTIaMH YTom MeXly BEKTOpaMH. 1 TPEYrOJILHUKOB; OOBSACHSATH, KaK HCITOJIB3YIOTCSA
S — 11 | CkanspHoe nmpousseeHue 1 TPUTOHOMETpUYECKHE (OPMYIIBI B M3MEPUTEIBHBIX paboTax
CkaspHoe BEKTOpPOB Ha MECTHOCTH; (hOopMynHpOBaTh ONpEACNCHUs yria MeExXIy
Hpossenerpe CransipHoe TIPOM3BE/ICHHC 1 BEKTOPAaMHU U CKAISPHOTO ITPOU3BEACHUS BEKTOPOB; BBIBOINUTH
BEKTOPOB lB)eKTOPOB 1 €ro CBOMCTBA dbopMyny CKaJIsIpHOTO TPOM3BEICHUS Yepe3 KOOPIUHATHI
CHICHUC 3a/1a4 1 BEKTOPOB; (OPMYJIUPOBATh U OOOCHOBHIBATH YTBEPKIACHHUE O
KourtpoibHasi padora Ne 2 1 CBOMCTBAX  CKAJIAPHOTO  IPOU3BENEHUS;  HCIOJIBL30BATH
no Tteme: «CooTHomrenue CKAJIIPHOE MPOU3BEICHUE BEKTOPOB [IPU PELICHUN 3234
MexAy CTOPOHAMH U
yIJIaMH TPEYroJbHUKA»
Jnvna IIpaBuiIbHbIE MHOTOYT OJIbHHKH 4 dopmynupoBaTh omnpeneiacHue MIPaBUILHOTO 1-8
OKPYKHOCTH H | ;5 | JlmuHa OKPY/KHOCTH H IO 4 MHOT'OYT'OJIbHUKA; (bOpMyHHPOFaTB U JI0Ka3bIBaTh TEOPEMBI 00
II0IIAb Kpyra OKPYKHOCTIX, OIIMCAHHOU OKOJIO [IPAaBUJILHOTO
Kpyra Pelreniie 3a1a4 3 MHOTOYTOJIbHUKa M BIMCAaHHOM B HEro; BBIBOAUTh U




.KontposbHnas padora Ne 3

UCTOJB30BaTh  (OPMYNIBI  JUIS  BBIYMCICHHS  IJIOLIA]A
[IPaBUJILHOTO MHOTIOYIOJIBHHKA, €ro CTOPOHBI U pajauyca
BIIMCAHHOM OKPYXXKHOCTH; pEIIAaTh 3aJadyd Ha IOCTPOCHHUE
IPABWIBHBIX MHOTOYTOJIbHUKOB; OOBACHATH NOHATHUS JUINHBI
OKPY)XKHOCTH M IUIOUIAJU Kpyra; BBIBOIUTH (OPMYIBI IS
BBIUYMCIICHUS JUIMHBl OKPY>KHOCTH M JUIMHBI AYTH, IUIOIIAIU

no teme: «Ilnomaaps kpyra 1
Kpyra M IUION[aJd KpPYrOBOTO CEKTOpa; HPUMEHSTh OTHU
U UIHHA OKPYKHOCTID)
(GOpMYITBI IPU PEIICHUH 33149
5-8
OOBACHATH, YTO TaKOE€ OTOOpakK€HHE TIIIOCKOCTH Ha ce0s U B
[MonsiTre MBHOKEHUSI 3 KakOM CJy4a€ OHO Ha3bIBa€TCAd JBWKEHHUEM IIJIOCKOCTH;
OOBSICHATh, YTO TaKOE OCEBas CHUMMETpHUsS, IEHTpaJIbHAs
CHUMMETpHUA,  NapajuieIbHbIA  NEPEHOC W MOBOPOT;
JIBroKeHue 000CHOBBIBATh, YTO 3TH OTOOPAKEHUS IIIOCKOCTH Ha ceOs
[MapautenbHbIN IEPEHOC U 3 SIBJISIFOTCSL  IBIDKCHHUSIMH; OOBSACHSTH, KAaKOBa CBSI3b MEXITY
TOBOPOT JBWKCHUAMH M HAJIOXEHUSAMH;, WUIIOCTPHPOBATH OCHOBHBIE
Pemenne 3agau 1 BHUJIbl JIBJKCHUW, B TOM YHUCJIE C MOMOIIbI0 KOMIBIOTEPHBIX
IIpOorpamMm
KonTpoabHast padora Ne 4 1 porp
no reMe: «JIBukeHue»
ITpenmer crepeomeTpum. 1 OOBSICHAT, YTO TaKO€ MHOTOIDAaHHMK, €ro rpaHu, pébpa, | 1-8
MuororpaHHHK BEpPUIMHBI, JUArOHalIM, KakOW MHOTOTPAaHHUK Ha3bIBACTCS
[Ipusma. Ilapasrenenuesy 1 BBIIIYKJIBIM, YTO TaKO€ N-yrojibHas Npu3Ma, €€ OCHOBAaHWI,
HaqaiLHbLe O6nem Tena. 1 OOKOBBIC T'PaHK U OOKOBBIC PEOpa, Kakas MpU3Ma Ha3bIBACTCS
CaoiicTBa NPSIMOYTOJIBHOTO 1 OpsIMOM M Kakasi HAKJIOHHOW, YTO TaKO€ BBICOTA IPHU3MBI,
CBEJICHUA U3 .
HapaJIICICIHIIENA Kakas Ipu3Ma Ha3bIBACTCA IMapajUleNIENUIeIOM W Kakou
CTEPEOMETPUHU I 1
vpamuza rnapauieJIeIuIie Ha3bIBacTCA MIPSIMOYT'OJIBHBIM;
Hnmaap 1 dbopMynupoBath U 00OCHOBBIBATH YTBEPIKAEHHUS O CBOICTBE
Konyc 1 JMaroHalied IMapajulesienuiiela M O KBaJapaTe JUaroHalu
Coepa u map 1 NPSIMOYTOJIBHOTO Tapalijiesienumnesa; OObsICHITh, YTO TaKoe
06 akcuomax 00bEM MHOTOTpPaHHMKA; BBIBOAWTH (C TIOMOIIBIO TMPUHIUTIA
006 akcnmomax miIaHUMETPUH 2 ..
TJIAHUMETPUU Kaanbepn) bopmyny o0BEma MPSAMOYTOJIBHOTO
I «Hauanpublie r€OMETPUYECKHU E MnapajiCJICTIMIICAa, O6’LﬂCHHTB, Kakou MHOT'OTpaHHUK 1-8
OBTOpEHUE. o
P p CBCJICHMSI, NTapaJlICIIbHbIC 1 HAa3bIBACTCA NHUPAMHUIOHU, YTO TAKOC OCHOBAHUHEC, BCpIIHHA,
RIE:IE

IPpsMBICY.

00KOBBIE TpaHH, OOKOBBIE pEOpa M BHICOTA MUPAMUJIbI, KaKas




3a/1a4 HToroBoe moBTOPEHHE IO TEME nupamMya Ha3blBaeTCs MPaBWIBHOH, YTO Takoe amodema
«TpeyronbHUKNY. NPaBUIBHOM NHUPaMUABI, TPUBOIUTH (GopMylry o00bEMa
HMroroBoe noBTopeHue 1o Teme MUPAMHJIBI; OOBSICHATH, KAKOE TEJIO HA3BIBACTCS IMIIMHIPOM,
«OKpyY>KHOCTB. YTO TAaKO€ €ro OCh, BHICOTA, OCHOBaHWUsS, paaunyc, OOKoBas
HToropoe noBTopeHue 10 TeMe IIOBEPXHOCTb, oOpasyroinue, pa3BEépTKa OOKOBOM
«JeTRIpEXYrONEHHKY. IIOBEPXHOCTH, KakKMMH (DOPMYJIaMU BBIPAKAKOTCA 00BEM U
MHOrOyr OJIBHUKH. o .
m wionaab OOKOBOM MOBEPXHOCTH IWIMHAPA; OOBSACHATS,
TOI'OB IIOBT HHUC 110 TCM
OFOBOE MOBTOPCEHMCE IO TEME KaKO€ TEJIO Ha3bIBAETCS KOHYCOM, UTO TaKOE€ €ro OCh, BHICOTA,
«Bekropsl. Merog koopauHaT. ..
OCHOBaHME, OOKOBasi MOBEPXHOCTh, 00pa3yromue, pa3BEPTKa
Hrorosoe noBTOpEHME 11O TEME o
OOKOBOM TOBEPXHOCTH, KAaKUMHU (opMyslaMu BBIPAXKAIOTCS
«JImMHa OKPYXHOCTH U 618 6 . 06
[LIOMIATE KPYTay. 06bEM KOHyca H IUIOIIAs GOKOBOH NOBEPXHOCTH; OOBACHAT,
MITOroBOE MOBTOPEHHE 110 TEME Kakas. TOBEPXHOCTb Ha3bIBaeTcsl cepoil U Kakoe Telo
«JBUKEHI». HA3bIBAETCS IIAPOM, YTO TaKOE€ paauyc U JIuameTp cdepsl
Pelenne 3a1a4 110 Kypey (mapa), xakuMu (QOpMyNaMH BBIpAXKAIOTCA O00BEM IIapa U
reomerpuu 9 Kiacca.. momank chepsl; n3o0pakaTh W pacro3HaBaTh HA PUCYHKAX
pU3My, Napajuieenunea, nupamMuy, IUIHHIP, KOHYC, II1ap
Pemienue 3aau 1mo BceMy Kypcy
TeOMETPHH.
Hroro 684 K.pa0.4




COI'’TACOBAHO

[IpoTokoa 3acenanus
METOINYECKOr0 OOBEINHEHNS
€CTECTBEHHO-HAYYHOTO ITUKJIA
MBO V¥ COII Nel10

ot «29» aBrycra 2022 roma Nel

beszosa JI.H.

COI''TACOBAHO

3amectutenb aupekTopa no Y MP
ApcenrtbeBa O.A.
«31» aBrycra 2022 rona




