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MHOACHUTEJIBHASA 3AITMCKA

PaGouas mporpamma ydeOHOrO mpenmera «l'eoMeTpus» COCTaBI€HAa B COOTBETCTBUU C
TpeboBanusiMu denepanbHOro rocyJapcTBEHHOr0 00Pa30BaTeILHOTO CTaHIapTa OCHOBHOTO OOIIETro
oOpa3zoBaHus, YTBEPKICHHOTO TpUKa3oM MwuHHCTEepcTBa OOpa3oBaHHMs W Hayku Poccuiickoit
®eneparun ot 07.12.2010 Ne 1897 (B nelicTByrolel peJakiun);

C YYETOM:
- IPUMEPHOI OCHOBHON 00pa30BaTeNIbHOM MporpaMMbl OCHOBHOTO 0011Ier0o 00pazoBaHus ( OT
08.04.2015r N 1/15 B nelicTByroIIEH pelaKIiN);
YueOHbIi peMeT BXOIUT NMPEAMETHYIO 007acTh «MateMmaTtrka u HHHOpPMaTHKay
N3ydyenne reomMeTpur B 00pa30BATEIBHBIX YUPEHKICHUSX OCHOBHOTO 0O0IIero oOpa3oBaHUS

HaIpaBJICHO HAa JOCTHIKCHUC CIICAYIOIINUX ueﬂeﬁ:

® OBJAJICHUE CUCTEMOM T'€OMETPUYECKUX 3HAHUN U YMEHUH, HEOOXOIUMBIX Ul IPUMEHEHHUS B
IIPAKTUYECKOHN 1eATEIbHOCTH, U3YUYEHUS] CMEXHBIX JUCLUIUINH, IPOAOKEHUS] 00pa30BaHMs;
® UHTEJUIEKTyaJIbHOE pa3BUTHE, GOPMUPOBAHNE KAYECTB JIMYHOCTH, HEOOXOAUMBIX YEIIOBEKY
JUIs1 IOJTHOLICHHOM JKU3HU B COBPEMEHHOM OOIIECTBE: ICHOCTh ¥ TOYHOCTH MBICIIH,
KPUTHYHOCTb MBIIUIECHUS U UHTYULIMH, JTOTUYECKOE MBILIICHHUE, JJIEMEHTHI aJITOPUTMUYECKON
KYJbTYpbI, IPOCTPAHCTBEHHBIX MPEACTABIEHUH, CIIOCOOHOCTDH K MPEOJI0JIEHUIO TPYAHOCTENH;
e (opMHUpOBaHME MPEACTABICHUI 00 HIEAX U METOJaX MaTEMATUKU KaK YHUBEPCAJIbHOTO S3bIKa
HayKH U TEXHUKH; CPEJICTBA MOJCIMPOBAHUS SBJICHUHN U MPOLIECCOB;
® BOCIHUTaHME KYJIbTYPbI JUYHOCTH, OTHOIICHHUS K MaTEMATHKE KaK K YacTH 00IeUeI0BEYeCKOM
KYJIbTYPbI, IOHUMaHHUs 3HAYMMOCTH MaTEMAaTUKH JUIsl HAYYHO-TEXHUYECKOTO IIPOrpecca;
[IpenmnonaraeTcs peaan3oBaTh KOMIETEHTHOCTHBIN, TMUHOCTHO-OPUEHTUPOBAHHBIN, 1€ATE€IbHOCTHBIN
MOJIXO/bI, KOTOPBIE OMPEEIIAIOT 32424l 00yUECHNUS
e puOOpeTeHHEe 3HAHUN U YMEHU JIJIsl HCTIOIb30BaHUSI B MPAKTUYECKOM NeATENbHOCTH U
MMOBCEIHEBHOM JKU3HU;
® OBJAJICHUE CIIOCOOAMHU NIO3HABATEIbHOM, MH)OPMAITMOHHO-KOMMYHHKATUBHOM 1
pedIeKCUBHO NEITEIBHOCTH
® OCBOCHHE MTO3HABATEIBHOM, HHPOPMALIMOHHONW, KOMMYHUKATUBHOMU, pe(IeKCUBHOMN
KOMIIETCHIIUSIMU;
® OCBOCHHE OONIICKYJIbTYPHOU, MTPAKTUYECKOU MaTEeMAaTHUECKOM, COIMATbHO-TMYHOCTHON
KOMIIETEHIUSIMH, YTO IIPEIIIO0JIAracT:
B cootBeTcTBUYM ¢ y4eOHBIM IJIAHOM Ha H3Yy4Y€HUS T€OMETPUU OCHOBHOI'O 0OLIEro oOpa3zoBaHUs
otBomuTca 210 gaca, B TOM 4HCIIE,;
B 7 xnacce 70 y4eOHBIX yacoB U3 pacueTra 2 yueOHBIX Yaca B HEJeJIo,
B 8 Kkiacce /2 yueOHBIX 4YacOB M3 pacyera 2 yueOHBIX Haca B HEEIIO,
B 9 kmacce 68 ydeOHBIX 4acoOB M3 pacdera 2 y4eOHBIX Yaca B HEJICIIO.
®opma NpoBeACHUSI FOJIOBOM MTPOMEKYTOUHOM aTTeCTAallM — UTOroBasi KOHTPOJIbHAs padboTa.
PaGouas mporpamMmma opueHTHpOBaHA HA UCTIONB30BaHue Y MK:
JI.C. ArtanacsH, B.®. byty3os, C.b. Kanomues, 3.I". [To3usk, U.1. FOnuna. 'eomerpust 7-9: yueOHuk
U1 o01eoOpaszoBaTeNbHBIX yupexaeHuit /— M: IIpocsemenne, 2013.



IInanupyemble pe3yJbTaThl 0CBOEHUSI Y4eOHOTO NpeaMeTa

CrangapT ycTaHaBIMBAaeT TPeOOBAHMS K pe3ylIbTaTaM OCBOCHHS OOYYAIOIIMMHUCS OCHOBHOM
00pa30oBaTeNIbHOI MPOrpaMMbl OCHOBHOTO 00111er0 00pa30BaHUs:

. JUYHOCTHBIM, BKIIOYAIOIIMM T'OTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIUXCS K CAMOPa3BUTHIO U
JUYHOCTHOMY  CAMOOIpPEENEeHNI0, C(HOPMUPOBAHHOCT HMX MOTHBAlMM K OOy4YeHHIO U
LIeJICHANPABICHHON T103HABAaTEIbHOM  JI€ATEIbHOCTH, CHUCTEMbl 3HAUYWMBIX COLUAIBHBIX H
MEXJIMYHOCTHBIX OTHOUIEHUM, HIEHHOCTHO-CMBICIOBBIX YCTAHOBOK, OTPA)XaloOlUX JUYHOCTHBIE U
IpaXTaHCKUE TIO3HIMU B JIEATEIHHOCTH, COIMANBbHBIE KOMIETCHIIUU, TPABOCO3HAHUE, CTIOCOOHOCTh
CTaBUTH LIENIU U CTPOUTD >KU3HEHHBIE IIAHBI, CIOCOOHOCTh K OCO3HAHUIO POCCUICKOM UIEHTUYHOCTH
B [IOJIUKYJIBTYPHOM COLINYME;

° MCTAINPECAMECTHBIM, BKIIOYAOIINM OCBOCHHLIC O6yanOIHPIMI/IC$[ MCXKIPCAMETHBIC ITOHATUA U

YHUBEpCAlIbHbIC y4eOHble JEHCTBUS (pEryiasTHBHBIC, TO3HABAaTEJbHBIC, KOMMYHUKATHBHBIC),
CIIOCOOHOCTh HMX HCIONb30BaHUS B y4eOHOH, I103HABATEIBHONH M COLMAIBHON MpaKTHKE,
CaMOCTOSTENIHOCTh IUIAHMUPOBAHUSI M OCYIICCTBICHHS Y4YeOHOW MAEATEeIBHOCTH M OpraHu3aliu
y4eOHOro COTpYAHHUYECTBA C TMEJAaroraMM W CBEPCTHUKAMH, IIOCTPOCHHME WHAMBHYaJIbHOM
00pa30BaTebHON TPACKTOPHH;

. MPEeIMETHBIM, BKIIIOYAIOIIUM OCBOCHHBICE OOYYAIOIIMMHUCA B XOJ€ H3YYCHHS Y4eOHOTO
npeaMera yMeHus, crnenupuyecKkue A JaHHON TpeaMeTHOW o0JacTH, BUIBI JEATEIBHOCTH IO
MIOJIyYEHHUIO HOBOI'O 3HAHUA B PaMKax y4eOHOTo MpeaAMeTa, ero npeoOpa3zoBaHUIO U IPUMEHEHHIO B
Y4eOHBIX, YIeOHO-TTPOSKTHBIX U COIMAILHO-TIPOCKTHBIX CUTYaNUsAX, (HOPMHpPOBAHNE HAYYHOTO THIIA
MBIIUICHUS], HAYYHBIX MPEACTaBICHUN O KIIOUEBBIX TEOPHSIX, TUNIAX U BUJAX OTHOLICHUH, BIIaJICHHUE
Hay4HOU TEPMHUHOJIOTHEH, KIIFOUEBBIMHU MOHITUSAMU, METOIAMH U IIPUEMAMH.

JIM4HOCTHBIE pe3yJabTaThl OCBOEHHS OCHOBHOW 00pa3oBaTe/IbHOl NPOrpaMMbl OCHOBHOIO
o01mero o0pa3oBaHHsA NOJKHBI OTPAKATH:

1) BocmUTaHUE POCCHIMCKOW TPaKIAHCKOM WIACHTUYHOCTH: TMATPUOTU3MA, YBaXKEHHUS K
OtedecTBY, NpPOIUIOE U HACTOsIEe MHOIOHAlMOHANBLHOTO Hapoja Poccum; oco3Hanue cBoeit
STHUYECKON MPHUHAJIC)KHOCTH, 3HAHUE UCTOPHH, SI3bIKA, KYJIbTYpbl CBOETO Hapoja, CBOEro Kpas,
OCHOB KYJIBTYPHOTO Haciequs HapoaoB Poccun u uenoBedecTBa; YCBOSHHE T'YMAaHHCTHUECKHUX,
JIEeMOKPAaTUYECKHX M TPAJAULMOHHBIX LEHHOCTEW MHOTOHAIIMOHAJIBHOIO POCCUHCKOrO OOINECTBa;
BOCIUTaHHE YYBCTBA OTBETCTBEHHOCTH U Jo0Jra nepen PoauHoi;

2) dopmupoBaHHME OTBETCTBEHHOTO OTHOIICHHS K YYEHHIO, TOTOBHOCTH U CIIOCOOHOCTH
00yJaronmmxcsi K CaMOpPa3BUTUIO M CaMOOOpPA30BaHMI0 HAa OCHOBE MOTHBAIIMM K OOYYEHHUIO H
MMO3HAHWIO, OCO3HAHHOMY BBIOOPY M TIOCTPOEHHUIO JajbHEWINEH WHAMBUIYaTbHONH TpPaeKTOPUU
oOpa3oBaHus Ha 0a3e OPUEHTHPOBKH B Mupe Hpodeccuil U NpodecCHOHaIbHBIX MPEANOUYTEHUH, C
yU4E€TOM YCTOMUYMBBIX TO3HABATENBHBIX MHTEPECOB, a TaKkke Ha OCHOBE (HopMHpOBaHUS
YBOKUTEIHHOTO OTHOIICHUS K TPYY, PA3BUTHUS OTbITA YYaCTHUS B COI[MAIEHO 3HAYUMOM TPY/IE;

3) dbopmupoBaHHUE IEITOCTHOTO MHUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HayKH W OOIIECTBEHHOH MPaKTHKH, YYUTHIBAIOIIETO COLMAIBHOE, KYIbTYPHOE, S3BIKOBOE,
JTYyXOBHOE MHOT000pa3ue COBPEMEHHOTO MUPA;

4) bopMHpOBaHHE OCO3HAHHOTO, YBAKUTEIBHOTO U JOOPOKENATEIHHOIO OTHOLEHUS K PYTOMY
YeJI0BEKY, €0 MHEHUIO, MUPOBO33PEHUIO, KYJIbTYPE, A3bIKY, BEpE, IPAKIAHCKOM MO3UIMH, K UCTOPUH,
KYJIbType, PEIUTHH, TPAJAHULIUAM, S3bIKaM, IIEHHOCTSIM Hapo10B Poccuu 1 HapoI0B MUpa; TOTOBHOCTH
Y CIOCOOHOCTH BECTH JUAJIOT C APYTUMHU JIFOJIBMU U JIOCTUTATh B HEM B3aUMOTIOHUMAHUS;

5) ocBoeHME COLMAJIBHBIX HOPM, MPABHI MOBEAEHUs, pojie M (HOpM COLMAIBHOW XKU3HH B
rpynmnax M cooOIlecTBax, BKIIOYas B3POCIbIE M COIUAIbHBIE COOOIIECTBA; y4yacTHE B IIKOJIBLHOM
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CaMOYTIPaBJICHUM W OOIIECTBCHHOW »W3HH B IMpejaesiaX BO3PACTHBIX KOMIICTCHIMHA C yYETOM
PETHOHAIBHBIX, STHOKYJIBTYPHBIX, COIIMATBLHBIX H SKOHOMHUYECKHX OCOOCHHOCTEH;

6) pa3BUTHE MOPAJIHHOIO CO3HAHHMA M KOMIIETEHTHOCTH B PEIICHHHM MOpAJbHBIX MpoOjIeM Ha
OCHOBE JINYHOCTHOTO BBIOOpa, (hOpMHpOBaHHE HPABCTBEHHBIX YYBCTB U HPABCTBEHHOTO MOBEICHMUS,
OCO3HAHHOTO M OTBETCTBEHHOT'O OTHOIICHHUSI K COOCTBEHHBIM MOCTYIKAM;

7) dopmupoBaHME KOMMYHUKATHBHON KOMIIETGHTHOCTH B OOIICHHUM M COTPYIAHHYECTBE CO
CBEPCTHHKAMH, JIETBMHU CTapIIETo U MJIAaAIIer0 BO3pacTa, B3pOCIBIMH B Iporiecce 00pa3oBaTeIbHOM,
00IIECTBEHHO TIOJIE3HOH, yUeOHO-UCCIIeI0BaTEIbCKON, TBOPUECKON U IPYTUX BUJOB JACSITEILHOCTH;

8) dopMupoBaHHE IEHHOCTH 3I0pPOBOTO M 0€30MacHOro oOpasza >KU3HU; YCBOGHHE MPABHII
WHAMBUAYAIBHOTO M KOJUIEKTMBHOTO O€30MacHOr0 TMOBENEHUS B YPE3BBIYAMHBIX CHUTYaIUsX,
YTPOXKAOIIUX KU3HU U 37I0POBBIO JIFOJIEH, TPaBUJI MOBEICHUS Ha TPAHCTIOPTE M Ha JIOpOTax;

9) bopmupoBaHUE OCHOB SKOJIOTHYECKON KYIbTYPBI, COOTBETCTBYIOIICH COBPEMEHHOMY YPOBHIO
9KOJIOTHYECKOTO MBIIUICHHS, pasButTHe OTIBITa 9KOJIOTHYECKH OpUEHTUPOBAHHOM
pedIeKCUBHO-OIICHOYHON U MPAKTUYECKOM eATeIbHOCTH B )KU3HEHHBIX CUTYaLIUAX;

10) oco3HaHue 3HaYEHUsI CEMbU B KU3HH YEJIOBEKA U 00IIECTBA, MPUHATHE IEHHOCTH CEMEHHOMN
KU3HH, YBOKUTEIHHOE U 3a00TIMBOE OTHOIICHUE K WICHAM CBOEH CEeMbH;

11) pa3BUTHE ACTETUYECKOTO CO3HAHUS YEPE3 OCBOCHHE XY0KECTBEHHOTO HACJEAUs HApOJOB
Poccun u Mupa, TBOpUECKO 1eATETHPHOCTH 3CTETUIECKOTO XapaKTepa.

MeTanpeaMeTHble pe3yJabTAThl OCBOEHHUSI OCHOBHOI 00pa30BaTe/IbHON MPOrPaMMbl OCHOBHOI'O
o01ero o0pa3oBaHusA JOJKHBI OTPAKATH:

1) ymMeHUE caMOCTOSATEIHHO OMPEICIIATH eI CBOETO 00YUCHHUS, CTABUTH U (DOPMYITHPOBATH JIS
ceOst HOBBIC 33/1a4M B yueOe U MO3HABATEIbHOU e TEIHHOCTH, PA3BUBATh MOTHBBI M HHTEPECHI CBOSH
MO3HABATEIHHOMN JIESITETFHOCTH;

2) yMeHHE CaMOCTOSITENIbHO IUIAHUPOBAaTh IYTH JOCTH)KEHUS IeJield, B TOM YHCIe
anbTepHATUBHBIE, OCO3HAHHO BbIOMpaTh HambOosee 3(PPeKTHUBHBIE CHOCOOBI pelIeHHs YYEeOHBIX U
MO3HABATENIBHBIX 33/1a4;

3) yMeHHE COOTHOCHUTh CBOM JEHCTBUS C IUJIAHUPYEMBIMH pe3yJIbTaTaMU, OCYIIECTBISATH
KOHTPOJIb CBOEH EATETLHOCTH B TIPOIIECCE TOCTHXKEHUS Pe3yNbTarta, ONpeaesaTh ClIocOObI NeHCTBUI
B paMKax MPeaIoKEHHBIX YCIOBUN U TpeOOBaHUN, KOPPEKTUPOBATH CBOU JICHCTBUS B COOTBETCTBUU C
W3MEHSIOIICICS CUTYyallue;

4) yMeHHE OIIEHWBATh MPABUIBHOCTh BBITIOJHEHUS Y4eOHOW 3amauyd, COOCTBCHHBIE
BO3MOKHOCTH €€ PELICHHUS;

5) BlajieHHe OCHOBAMHU CAMOKOHTPOJS, CAMOOLIGHKH, MPHUHITHUS PEIICHUN M OCYIIECTBICHUS
OCO3HAHHOTO BhIOOpa B y4eOHOH U 1M03HABATEIHHON JAESITEIbHOCTH;

6) yMEHHE ONpeAeNsATh NOHATHS, CO3/laBaTh OOOOIIEHHS, YCTaHABIMBATH AHAJOTHH,
KJIacCU(UIIMPOBATh, CaMOCTOSITEIPHO BBHIOMpPATh OCHOBAHHMS W KPUTEPUU IS KIacCUUKAIUH,
yCTaHABIUBATh IPUUUHHO-CIICACTBEHHBIE CBSA3H, CTPOUTH JIOTHYECKOE PACCYKIACHHIE, YMO3AKITIOUCHHE
(MHIYKTUBHOE, JETYKTUBHOE U M0 aHAJIOTUH) U JeJIaTh BBIBOJIBI,

7) yMeHue co3aBaTh, IPUMEHATH U MPeoOpa30BbIBATH 3HAKU U CUMBOJIbI, MOJIETI U CXEMBI JIs
penieHns yaeOHbBIX U MTO3HABATEIBHBIX 33144,

8) CMBICIIOBOE UTEHHUE;

9) yMeHHe OpraHu30BbIBATh Y4€OHOE COTPYIHUUECTBO U COBMECTHYIO I€ITEILHOCTD C yUUTENIEM
U CBEpCTHUKAMU; paboTaTh MHIWBUIYATbHO M B TPYIIE: HAXOAUTH O0Ilee pelieHre U pa3peliaTh
KOHQIIMKTBI Ha OCHOBE COTJIACOBAHHMSA TO3WIMH H y4deTa WHTEPEecoB; (OpMyIupoBaTh,
apryMEHTHUPOBATh U OTCTAaUBaTh CBOC MHEHHUE;

10) ymeHHe OCO3HAHHO WCIIOJIB30BAaTh PEUEBBIE CPEACTBA B COOTBETCTBUM C 3ajayei
KOMMYHHKAIIUM JUIsI BBIPQKEHUS CBOMX YYBCTB, MBICICH M TOTPEOHOCTEH; MIAaHUPOBAHUS U
pEryJIsSIlIuM CBOEM JESATENbHOCTH; BJIAJECHUE YCTHOW W MHCBMEHHOM peubl0, MOHOJOTMYECKOU
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KOHTEKCTHOM pEUblO;

11) ¢opmupoBanue M  pa3BUTHE KOMIIETEHTHOCTH B  O0JAacTH  HCIIOJIb30BAHUS
MHPOPMAIIMOHHO-KOMMYHUKAMOHHBIX TexHonoruid (manee HMKT — kommereHIMM); pas3BHTHE
MOTHBALIMM K OBJIAJICHUIO KYJIBTYpOM aKTMBHOI'O IOJIb30BAaHUS CJIOBAPSIMU U APYTUMU MOUCKOBBIMU
CUCTEMAMHU;

12) ¢opmupoBaHue M pa3BUTHE HKOJOTMYECKOTO MBIIUICHUS, YMEHHME IIPUMEHATh €ro B
MO03HABATEIBHOM, KOMMYHHKATUBHOM, COIMATBHOM MPAKTHKE U MPO(ECCHOHATHHON OpUEHTALINH.

IIpeameTHBIE pe3yJbTATHI

BepinyckHuK HayuyuTces B 7-9 kiaccax (1/1s1 MCIIOJIb30BAHNUS B MIOBCEIHEBHOM KM3HH U
olecrneyeHUs1 BO3MOKHOCTHU YCIIENTHOT0 MPOA0JKeHUsl 00pa3oBaHusi HA 0a30BOM YPOBHeE)
DJIeMeHTbI TEOPUU MHOKECTB U MATEMATHYEeCKOM JIOTUKH

e omepupoBaTh Ha 0a30BOM YypOBHE IOHITHAMH: OTpEACIeHHE, aKCHOMa, Teopema,
JI0Ka3aTeJIbCTBO;

® IIPUBOAUTH IPUMEPHI U KOHTPIIPUMEPHI UL TOATBEPKHEHHS CBOMX BBICKA3bIBAHUM.
B noBceqHeBHOM KU3HHM U IIPU M3YYEHUH JAPYTHX NPEIMETOB:

® HCIIOJIB30BaTh I‘pﬁ(bH‘-IGCKO@ NpeACTABJICHHUEC MHOKCECTB JId ONHMCAaHHA PCaJIbHBIX
IponeccoB u HBHGHHﬁ, IIpUu pCHICHUH 3ala4 APYTr'UX y‘-IC6HI>IX npeaAMETOB.

I'eomeTpuyeckue purypsol
e OmnepupoBath Ha 6a30BOM YpPOBHE MOHATUAMHU T€OMETPHUUECKUX DUTYP;

® U3BJIEKATh MHPOPMAIIHIO O TEOMETPUIECKUX (PUTypax, MPEACTABICHHYIO Ha YepTekKax
B IBHOM BUJIC;

® TMPUMEHATh JUIA pEHICHUS 3aJad TIeoMeTpuueckue (aKkThl, €CcIu YCIOBUS HX
IIPUMEHEHMS 33aJ]aHbl B IBHOH (opme;

¢ DpCIIaTh 3aJadd Ha HAXOXIACHUC TCOMCTPUYCCKHUX BCIWYHMH 110 06pa3uaM U1
aAJIropurMam.

B noBcenHeBHOM KM3HHM U NPH U3YYCHUH APYTUX NPeIMETOB:

® JCIIOJIb30BaTh CBOMCTBA TCOMCTPUICCKHUX (I)I/Il"yp il pCIICHUA THIIOBBIX 3alady,
BO3HHUKAIOMIUX B CUTyallUAX HOBCGI[HGBHOﬁ JKHU3HH, 3a1a4 IPAKTUUICCKOTO COACPIKAHUA.

OTHOlIEHUA

e OmnepupoBath Ha 06a30BOM ypOBHE MOHSITHSIMH: PAaBEHCTBO (UTyp, paBHBbIC (QUTYpHI,
PaBEHCTBO TPEYrOJbHUKOB, MAapaJUICIbHOCTh MPSIMBIX, MEPICHIUKYISIPHOCTh NPSIMBIX, YIJIbI
MEXy IPSIMBIMH, TIEPIICHIUKYIISAP, HAKIIOHHAS, TIPOCKIIHS.

B noBceqHeBHO KU3HU U NIPU U3YYEHUH APYTUX MPEeAMETOB:
® UCIOJIB30BaTh OTHOWIEHHS [JIsi PEIICHUS NPOCTEHIIMX 3a7ay, BO3HUKAIOLIUX B
pEaJIbHOM KU3HH.
HN3MepeHus U BbIYUCTICHUS
e BpIMOJHATH U3MEPEHUE JUIMH, PACCTOSHUM, BEJIWYMH YIJOB, C IIOMOIIBIO
WHCTPYMEHTOB Il U3BMEPEHHM JIJTUH U YIJIOB;

® [MpPUMEHATH (QOPMYINIBI HEpUMETpa, IUIOMATM U 00bEMA, IUIOIAAM IOBEPXHOCTH
OTJEJIbHBIX MHOIOTPAHHUKOB IIPY BBIYHMCIICHUAX, KOT[a BCE JaHHBIE UMEIOTCS B YCIIOBUU;

e npumeHaATh Teopemy lludaropa, 6a3oBble TPUTOHOMETPUUECKHE COOTHOIICHMS IS
BBIUUCIICHUS JUIMH, PACCTOSTHUM, IUIOMaAel B MPOCTEHIINX CIIydasX.

B noBce/1HeBHOI1 ;KU3HU M NIPU U3YYeHHUH IPYTUX NpeAMeTOB:



® BBHIUUCIATH PACCTOSHUS HA MECTHOCTHM B CTaHAAPTHBIX CHUTYyalUsX, IUIOMIANA B
MPOCTEHIINX CIIydasix, IPUMEHATH POPMYJIIbI B IPOCTEHIINX CUTYALUSIX B TOBCEAHEBHON KU3HHU.

I'eomeTpryeckue MocTpoeHu
e 1I300paxarh TUIOBBIE IUIOCKHE (DUTYPBI W (UTYpHI B NPOCTPAHCTBE OT PYKH U C
IIOMOILBI0 HHCTPYMEHTOB.

B noBcenHeBHOM »KU3HHM U NIPH M3YYECHUHU APYTHX NPeIMeETOB:
e BBINOJHATH MPOCTEHIIME IMOCTPOEHUs HA MECTHOCTH, HEOOXOAMMBIE B pPeabHOMN
KHU3HU.

I'eomeTpnueckue npeodpasoBaHus
e Crpouts GUrypy, CAMMETPUIHYIO JaHHOU (PUType OTHOCHTEIHHO OCH U TOUYKH.

B noBceqHeBHOM KU3HM U NIPU U3YYEHUH JAPYTUX NPeIMETOB:
® pacro3HaBaTh JIBUKEHHE 00BEKTOB B OKPY)KAIOIIIEM MUPE;

® pacio3"HaBaTb CUMMCETPUYHBIC (I)I/Il"ypbl B OKPYXaromeM MUpe.

BekTopbl M KOOPpANHATHI HA IVIOCKOCTH
e OmnepupoBath Ha 6a30BOM YpOBHE NMOHATUAMHU BEKTOP, CYMMa BEKTOPOB, IPOU3BEACHNE
BEKTOpPA Ha YKMCII0,KOOPIMHATHI Ha TIOCKOCTH;

e OmnpeAensaTh NPUOMMKEHHO KOOPAUHATHI TOUKH 10 €€ N300pa)KEHUI0 Ha KOOPIUHATHOU
IJIOCKOCTH.

B noBceaHeBHOM KH3HHU U NP U3YYCHHUH APYTHX NIPEAMETOB:
® JHCIIOJB30BAaTh BECKTOPLI AJIA PCIICHHA HpOCTGﬁHIHX 3a/la4 Ha OIMPCACIICHUEC CKOPOCTH
OTHOCHUTCJIBHOT'O IBUIKCHUA.

Hcropus maTreMaTuKHU
e OnucelBaTh OTIEIBbHBIE BBIIAIOIINECS PE3YIbTaThl, IOJYyYEHHBIE B XOJE Pa3BUTHUSA
MaTCMaTUKHN KaK HAYKH,

® 3HATh IPUMEPBI MATEMATUYECKUX OTKPBITUI U UX aBTOPOB, B CBA3U C OTEUECTBEHHOU U
BCEMHUPHON UCTOPHUEH;

® [IOHHUMATb POJIb MATEMATHUKH B pa3BUTHU Poccun.

MeToabl MaTeEMaTHKH
e BriOupaTh mNOAXOANMN M3YyYEHHBIH METOJ JUIS PEIICHUH HW3YYCHHBIX THIIOB
MaTEMaTHYCCKHUX 3aJa4;

e JlpuBoguTh TpUMEPHI MATEMATHUYECKUX 3aKOHOMEPHOCTEM B  OKpYKaroIeu
I[GﬁCTBHTCJ'IBHOCTH H MMPOU3BCACHHUAX UCKYCCTBA.

BbINyCKHHUK MOJYYUT BO3MOKHOCTH HAYYHTHCS B 7-9 Kilaccax J1Jisi o0ecriedeHusi BO3MOKHOCTH
YCHEUIHOro MPoI0JzKeHHsI 00pa30BaHusi HA 6a30BOM M YIJIy0JIEHHOM YPOBHSIX
DJieMEeHTbI TEOPHH MHOKECTB U MATEMATHYECKOH JJOTHKH

®  onepuposamv NOHAMUAMIU: BbICKA3IBAHUE, UCMUHHOCIb U JLONCHOCIb BbLCKA3bLBAHU,
OMpuyaHue 8blCKA3LIBAHUL, ONEPaAyUU HAO BbICKAZLIGAHUSIMU. U, UIU, He, YCIO08HbIE BbICKA3bIEAHUs
(umnauxayuu);

®  CMpOUmMb 8bICKA3LIBAHUS, OMPUYAHUSL BbICKA3LIBAHUIL.
B noBceHeBHOI ;KM3HU M ITPU U3YYE€HHH JPYTHX MPEIMETOB:

® Ccmpoumv YenouKu YMo3aKmoOUeHUll Ha OCHO8E UCNOIb306AHUSL NPABUTL TOUKLL,



® lUcnoav3loeamsb MHOIMCECcneaq, onepayuu C MHOJMCecmeamu, Ux 2paqbuttea<oe
npe()cmaefleHue 0711 ONUCAHUS PEANBHbIX NPOUECCO8 U SA6neHUl.

I'eomeTpuueckue Gpurypbl
o Onepupogamv NOHAMUAMU 2eOMEMPULECKUX Puzyp;
® u3GleKamb,  UHMEPNpemuposamv U Npeoopazoevlieamsb  UHGOpMAyUlo 0
ceomempuieckux ueypax, npedCcmaeieHHyIo Ha Yepmextcax,
® npumeHamb 2eomempuueckue ¢haxmvl 0N peuwlenus 3a0ay, 6 MOM YUCIe,
npeononazaryux HecKOIbKO Wa2o8 peueHus;
® opmyruposamsv 8 nNPOCMeENUUX CLYYAX COUCMBA U NPUSHAKU pueyp,
®  00KA3bIBAMb 2EOMEMPUYECKUE YIMEEPAHCOCHUSL,
® grademv CMAHOAPMHOU KlACCUGUKayuel NIOCKUX @ueyp (mpeyeoivHuKos u
UemuvlpEXY20NbHUKOB).
B noBceHeBHO# KU3HM ¥ TIPH U3YYEHUH JAPYTUX MPeIMETOB:
®  UCHONBL308AMb CEOUCMBA 20MEMPULECKUX ueyp 01 peulenus 3a0ay NPAKMUIecKo2o
xapakmepa u 3a0a4 U3 CMeNCHbIX OUCYUNTUH.
OTHomeHnst
e Onepuposamv NOHAMUAMU. pABEHCMBO (hueyp, pasHvle Guaypvl, paseHcmeo
MPeyeoNbHUKOS, NAPATIETIbHOCIb  NPAMbBIX, NEPHREHOUKYJISAPHOCHb NPSAMbBIX, VeIbl MeHCOY
NPAMBIMU, NEPREHOUKYIAD, HAKIOHHAS, NPoeKyus, nodobue guzyp, no0obHvle hucypel, NOOOOHLIE
MpeyeoNbHUKU,
® npumenamo meopemy Daneca u meopemy 0 HPONOPYUOHANLHLIX OMPE3KAX Npu
peutenuu 3a0ay;
®  Xapakmepuzoeamv  63AUMHOE PACNONONCEHUEe NPAMOU U  OKPYICHOCMU, 08X
OKpYIICHOCIEU.
B noBceaHeBHOI ;KH3HU M IIPH U3YYE€HHH IPYTHX MPEIMETOB:
®  UCNONBL306AMb OMHOUIEHUs O] peuleHUsl 3A0ay, 603HUKAIOWUX 8 PeATbHOU HCUHU.
N3mepeHus u BoIYMCIEHUS
o Onepuposamv npeocmagieHusmMu o OJuHe, NIOWaAoU, 00béMe KAK BelUYUHAMU.
Ipumenamv meopemy Ilughacopa, gopmyner niowaou, 00véma npu peuwieHuu MHOLOULA2OBbIX
3a0au, 6 KOMOPvIX He 6ce OaHHble NPEOCMABLEeHbl IBHO, A MPEOVIOM BbIYUCICHUL, ONEPUPOBAMb
Oonee WUpOKUM KOAULeCmBoM hopMYL OIuUHbL, NIOWAOU, 00BEMA, BLIYUCTAMb XAPAKMEPUCUKU
KoMOuHayuti ¢uzyp (OKpysCcHocmell U MHO20Y20NbHUKOB) BbIMUCIAMb PACCMOAHUSL MeHCOY
Queypamu, npumeHams MpuoHOMempuyecKue QOopmyavl Osi 8bIMUCTEHU 68 00Nee CIONCHBIX
CYYAsX, NPOBOOUNMDb BbIUUCTIEHUS HA OCHOBE PABHOBEIUKOCTIU U PABHOCOCMABICHHOCMU,
®  11POBOOUMb NPOCMbLE BbIYUCTIEHUS HA 00BEMHBIX Menax,
® ¢hopmynuposams 3a0auu Ha BbIYUCIEHUE OIUH, NIOWAOeU U 0O0BLEMO8 U peluamsb UXx.
B noBceHeBHOI KU3HM ¥ NIPH U3YYEHHH APYTUX NPeIMETOB:

®  1POBOOUMb BLIYUCIEHUS HA MECIHOCTIU;
® npumeHamb HOPMYIbL NPU  BLIYUCTIEHUAX 8 CMENHCHBIX YUeOHbIX npeomMemax, 8
OKpYHrcaroueti 0eticmeumenrbHOCmu.
I'eoMeTpuueckme MOCTPOEHUs
e U300pasxcams ceomempuyeckue ueypbi N0 MeKCmo8oMy U CUMBOILHOMY ONUCAHUIO,
®  CB0000HO ONEepUPOBAMb YEPMENCHBIMU UHCMPYMEHMAMU 8 HECTONCHBIX CIYYAsX,
®  GHLINOIHAMbL NOCMPOEHUS  MPEY20IbHUKO8, NPUMEHAMb  OMmOebHble  Memoobl
NOCMPOEHUU YUPKYIeM U JTUHEUKOU U NPOo8oOUMb npocmeuuiue uccie008anusl YUcia peueHul;
® u300padcams Mmunogvle NIOCKuUe Gueypsl U 0O6veMHble meid ¢ NOMOWBIO NPOCEUUIUX
KOMNbIOMEPHLIX UHCIPYMEHMOS.
B noBceHeBHO# KU3HM U NIPH U3YYEHHH JAPYTUX NPeIMETOB:
®  BHLINOIHAMb Npocmeluiue NOCMpPOeHUs HA MEeCMHOCMU, HeoOX00uMble 8 pedlbHOU
HCUBHU,
®  OYeHUBamv pasmepsl peaibHblX 00EKMOE8 OKPYIHCAIOUWe20 MUpa.
IIpeodpa3zoBanus



o Onepuposamv noHAMUEM 0BUNCEHUSL U NPeoOdPA308aHUsL NOO0OUSL, 81A0emb NPUEMAMU
nocmpoerus. Queyp ¢ UCHONb308AHUEM OBUNCEHUL U NPeoOpa3’08anuti nooodus, NPUMEHAMb
NOJyYeHHble 3HAHUA U ONbIM NOCMPOEHUU 8 CMENCHbIX NPeoOMemax U 6 pedibHblX CUMYayusx
OKpYIHCcaouje2o Mupa,

o cmpoumv Queypy, NoO0OHYIO OAHHOU, NOIL308AMbCA CEOUCMBAMU NOO00OUS Ol
000CHOBAHUSL C8OUICME uyp;

®  NPUMEHAMb CEOLCMBA O8UNCEHULL 01 NPOBEOEeHUsI NPOCMeEUUUX 0O0CHOBAHULL CEOLICTNG
Queyp.

B noBceHeBHO¥ KU3HHU ¥ IPH U3YYEHUHU APYTHX MPeIMETOB:
®  NPUMEHAMb CBOUCMBA OBUNCEHUN U HNPUMEHAMb nooodue OJisi NOCMPOeHUl U
BbIUUCTICHULL.

BekTopbl 1 KOOPIUHATHI HA MJIOCKOCTH
o  Onepuposamv NOHAMUSIMU BEKMOP, CYMMA, PAZHOCMb BEKMOPO8, NPOU3BEOCHUE
BEKMOPA HA YUCTO, Y20l MeNCOY 8eKMOpamu, CKausipHoe npouzeedetue 6eKmopos, KOOPOUHAmbl
Ha NA0CKOCMU, KOOPOUHAMbL BEKMOPA,
®  GLINOJHAMb OelcCmBUs HAO0 BeKMOpaMu (CLOdCeHUe, BblYUMAHUe, VMHONCeHUEe Ha
YUCTI0), BBIMUCTAMb CKATAPHOE NPOU3BeOeHUe, ONpedeiamsb 6 NPOCMEUUUX CLYYAsX Y20l Melcoy
BEKMOPAMU, BbINOJHAMb PAZIONCEHUE 6EKMOPA HA COCMABNAIOWUE, NPUMEHIMb NOJYYEHHbIE
3HAHUA 8 (hu3UKe, NONBL30BAMBCA (DOPMYIOU BbIYUCIEHUS PACCOSAHUSL MEHCOY MOUKAMU NO
U3BECMHBIM KOOPOUHAMAM, UCNOIb308AMb YPAGHEHUsL (hucyp 015l peuleHus 3a0ad;
® NPUMEHAMb BeKMOPbL U KOOPOUHAmMbl OISl PeuleHuss 2eoOMempuieckux 3a0ay Ha
gblulUCTIeHUe ONUH, Y208.
B noBceHeBHOI JKM3HU ¥ NIPU U3YYEHHUH JPYTUX MPEAMETOB:
®  UCNONBL306aMb NOHAMUA BEKMOPO8 U KOOPOUHAM Olisl peuleHus 3a0ay no gusuxe,
2eoepaguu u opyaum yueOHvimM npeomema.
Hcropusi MaTeMaTHKH
e Xapaxmepu3zosambs 6KIAO 8bIOAIOWUXCA MAMEMAMUKO8 8 PA3GUMUE MAMEMAMUKU U
UHBIX HAYYHBIX obaacmell,
® NOHUMaAmMb PONb MamemMamuxu 8 pazeumuu Poccuu.
MeTtoanl MaTeMaTHKH
o Ucnone3zysi uzyueHHvle Memoobl, NPOBOOUMb  OOKA3AMENbCMEO,  BbINOJHAND
onpogepoiceHue;
® gulOUpamb U3yueHHble Memoobl U UX KOMOUHAYUU 0N peuleHUs MamemMamuieckux
3a0ay;
®  UCNONBL306AMb Mamemamuyeckue 3HAHUs Ol ONUCAHUSL 3AKOHOMEpHOCmel 8
OKpYydHcaioufett OeiCmeumenbHOCmU U NPOU36e0eHUX UCKYCCMEA;
®  npumeHsamb npocmetiuiue npocpammmble cpedcmea u
NNEKMPOHHO-KOMMYHUKAYUOHHBLE CUCTNEMbL NPU PEUEHUU MAMEeMAMUYecKux 3a0ay.

Conep:xxanne y4e0HOro nmpeamera

7 xkaace, 70 yacon

I'eomerpnueckue purypsl. 10 yacos

@urypsl B reoMeTpHHU U B OKPYKalolieM MUpe

['eomerpuueckas ¢urypa. POpMHpPOBaHHE TPEACTABICHUH O METANPEIMETHOM IOHITHU
«purypar.

Touka, nMHUA, OTPE3OK, MpsiMasi, JIyd, JOMaHasi, IUIOCKOCTb, YIoJl, OMCCEKTpUca yria u eé
CBOWCTBA, BUJIbI YIJIOB, MHOTOYTOJIbHUKH, KPYT.
Koumponouaa paooma Ne 1 no meme: «Hauanonvie 2eomempuueckue c6e0enusy.



MHoroyroiabauku. 17 yacos

TpeyronbHuku. BbicoTa, MeauaHa, OucCCeKTpuca, CpeIHSAs JIMHHUA  TPEYrOJbHUKA.
PaBHOOEIpEHHBIN TpPEYroNbHUK, €ro CBOWCTBA W TMPU3HAKKW. PaBHOCTOPOHHHM TpPEYTrOJbHUK.
[IpsAMOYTONIBHBIN, OCTPOYTOJIBHBIM, TYNOYIOJIBHBIA TPEYTrOJIBHUKNA. BHEIIHKME YIUIbl TPEYroJIbHUKA.
HepaBeHcTBO TpeyroyibHHKA.

OtHomenus. 20 yacos

PagencrBo puryp

CBolicTBa paBHBIX TPEYrOJIbHUKOB. [IpU3HaKK paBEHCTBA TPEYTOJbHUKOB.
Koumponwvnan paooma Ne 2 no meme: «Tpeyzononuxu

ITapanieabHocTh NpsAMBIX. 13 yacos

[Tpu3Haku ¥ CBOMCTBA MapaJlIEIbHBIX MIPIMBIX. Akcuoma napanieavnocmu Esxiuoa. Teopema
Daneca.
Koumponvnasn paooma Ne 3 no meme: «llapannenvmuvie npamoie)

ITepnenguKyasipHble NpAMbIE
[Tpsamoit  yron. Ilepnmenpukynap k mnpsamod. Haknonnas, mnpoexkuus. CepeauHHbBIN
NEePIEeHAUKYISP K 0Tpe3Ky. Ceolicmea u npusHaku nepneHouKyIapHOCIU.

N3mepenus 1 BLIYUCICHUSA

BeaunuuHbl

Ilonsatne BemnuuHbl. [[nuHa. M3mepenue nnuubl. EquHunsl u3MepeHus IinuHbl. BennunHa
yria. ['pagycHas mepa yria.

N3mepeHus u BbIYUCTIEHUS

NHCTpyMEHTBl O U3MEPEHHH U TOCTPOCHMI; HM3MEpEeHHE M BBIUMCICHHE YIJIOB, IJIUH
(paccrostHmii),

Paccrossnus

Pacctosinme mexay Toukamu. PaccrosiHMe OT TOYKM 10 TpsAMOW. Paccmosuue medxcoy
Queypamu.
Konumponvnaa paooma Ne 4 no meme: «Coomuoutenus mexcoy CmMOPOHAMU U Yenamu
mpey2onbHuUKa».

I'eomeTpuuyeckue nocTpoeHust

['eomeTpuyeckre NOCTPOSHUS AJIsl MILTIOCTPALIK CBOMCTB Fr€OMETPUUECKHUX (QUTYD.

WMHCTpyMEHTBI 1711 OCTPOEHUI: LIMPKYJb, JIUHEWKA, YTOIBHUK. [Ipocmetiwue nocmpoenus
YUpKyIem U JUHEUKOU: NOCmpoeHue OUCCeKmpucyl y2id, nepneHouKyIapa K npsamot, yeud, pagHo20
OaHHOMY,

Ilocmpoenue mpey2onbHUKO8 NO MPEM CMOPOHAM, 08YM CMOPOHAM U Y2y MedHcoy HUMU,
CMOpOHe U 08YM NPUNEHCAUUM K Hell YeTLaM.

enenue ompesxka 6 0aHHOM OMHOUWEHUU.

Hcmopusa mamemamuku

Bosnuknogenue mamemamuxu Kax Hayku, omanvl eé pazeumus. (OcHO8Hble pazoeinbl
mamemamuxu. Bolioaowuecs mamemamuku u ux 6Knao 6 pazgumue HayKu.

beckoneunocmv mmoocecmea npocmuix uucen. Hucna u onunvl ompeskos. Payuonanvhuvie
uucna. [lompebnocms 6 uppayuonanvusix yucaax. Llxona Hughazopa

Acmponomus u eeomempusi. UYmo u xax ysnamu Aunaxcazop, Opamocgen u Apucmapx o
pasmepax Jlynvl, 3emau u Coanya. Paccmosnus om 3emau 0o Jlynwr u Connya. Hsmepenue
paccmosinus om 3emau 0o Mapca.

Ponv  poccuiickux yuénvix 6 pazeumuu mamemamuxu. JI.Junep. H.H.Jlobauesckuii,
11.J1. Yebviwes, C. Kosanesckas, A.H.Koamozopos.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp I, wikona mamemamudeckux u HAGUAYKUX HAYK,
paszsumue poccuiickoeo ¢proma, A.H.Kpwinos. Kocmuueckas npoepamma u M.B.Kenowviuu.

IHoBTOpenue. 10 4.



Conepxkanne y4e0OHOro mpeamMera

8 kiacc, 72 yacon

I'eomeTpnueckne purypsi. 14 yacos

@urypsl B reoMeTpHHU U B OKPYKaloleM Mupe.

OceBass cummeTpus reomerpuueckux ¢uryp. lleHTpanbHas cUMMETpUsS T'€OMETPUUYECKUX
dburyp.

MHoroyrojbHuKH

MHOroyrojapHMK, €ro 3J€MEHTBl M €ro CBOWCTBAa. Pacmo3HaBaHME  HEKOTOPBIX
MHOTOYTOJIbHUKOB. Bbinykivie u Hegblnykivle MHO20Y20abHuKU. IIpaBUIIbHBIE MHOTOYTOJIbHUKH.

Yerpipéxyronbuuku. [lapamnenorpamm, pomO, NpSMOYTOJBHUK, KBaJIparT, Tparenus,
paBHOOenpeHHas Tpareuus. CBoilcTBa M NMpU3HAKHM MapajiesorpamMmma, pomOa, MpsSMOYroOJIbHHKA,
KBaJpaTa.

Konmponvnaa paooma Nel no meme « YemuipexyzonbHukuy

Oxpy:kHOCTB, KpYT. 12 yacoB
OKpy>XHOCTb, KPYT, X 3JEMEHTBHl M CBOMCTBA; IICHTpaJbHbIC W BNHUCAaHHBIC yribl. KacarenbHas u
cekyujas X OKpY>KHOCTHU, Ux cgoticmea. BriicaHHble U ONMUCAHHBIE OKPYKHOCTHU JIJISl TPEYTOJIbHUKOB,
UemulpEXy20ibHUKO8, NPABUTLHBIX MHO20)20TbHUKOS.
Koumponsnas paboma Ne3 no meme « OKpysHcHochi by

Ilooooue.14 uacos
IIponopyuonanvhvle ompesku, nooodue gueyp. Iooobnvie mpeyeonvruxu. [lpuznaxu nodoobus.
Koumponvnas paboma Ned no meme «llpumenenue noooousn Kk peuieHuro 3a0au»

B3anmMHoe pacnoJsioskeHue psIMON U OKPYKHOCTH, 08YX OKPYIHCHOCHEU.

HN3mepenus u BblunciaeHus. 14 yacos

[Tonatue o TuromanM TUIOCKON (urypsl u e€ cBoiicTBax. M3mepenue turomaneii. EauHuIb
M3MEpEeHUs TUIOIIAIH.

[IpencraBinenne 06 00bEMe U ero cpoiicTBax. M3mepenune oObéma. EnuHuUIBI M3MepeHus
00BEMOB.

NuCcTpyMeHTBI JUIsi M3MEpPEHUN M MOCTPOCHHM; M3MEpPEHHUE U BBIUMCICHUE YIJIOB, JJIMH
(paccrosimii), momaneil. TpuroHomeTpuyeckue (QYHKIMU OCTPOrO yria B MNPSMOYTOJIbHOM
TpeyroibHuke Tpuconomempuueckue  @yHKyuu mynoeo yena. BbIYHCIEHHE  AJIEMEHTOB
TPEYrOJbHUKOB C HCIHOJIB30BAHUEM TPUTOHOMETPUUYECKUX COOTHoeHu. dopMynbl momaau
TPEYTOJIbHUKA, TTapajIeIorpaMMa U €0 YaCTHBIX BUJOB, (POPMYIIBI IITHHBI OKPY)KHOCTH M TUIOLIAIN
kpyra. CpaBHeHHe U Bbuucienue miomaaei. Teopema [udaropa.

Konmpononaa pavoma Ne 2 «Ilnowaoo»

BekTopsl. 9 yacos

[TonsiTHe BekTOpa, JEHCTBHS HaJ BEKTOpaMM, MCIIOJIb30BaHUE BEKTOPOB B (U3HKe,
Paznodicenue 6eKmopa Ha coCmasaowue, CKAIApHoe npou3eeoeHue.

HcTopust MaTeMaTuKu

Tosenenue memooa KOOpOuUHam, nNO3GONAOUE0 NePeEoOUMb 2eoMempuieckue 06veKmol Ha
A3vIK aneeopwl. Ilosenenue epaguros ynxyuii. P. [lexapm, I1. @epma. [Ipumepol pasnuunsvix cucmem
KOOpOUHam.

Om 3emnedenus x ceomempuu. Illugpacop u eco wkona. Panec, Apxumeo. IInamon u
Apucmomens. Ilocmpoenue npagunbHbix MHO20Y2016HUK0G. Tpuccekyus yena. Keaopamypa xpyea.
Yoeoenue «yba. Hcmopua wuucna wm. 3onomoe ceuenue. «Hauana» FEexmoa. JI  Oinep,
H.U.Jlobauesckuu. Hcmopusa namoeo nocmyrama.l eomempus u uckyccmeo. I eomempuueckue
3AKOHOMEPHOCIU OKPYIHCAIOUIe20 MUPQ.

IToBTOpeHue. 9 yacos.

10



Conep:xxanne y4eOHOTro nmpeamera

9 kmacc, 68 yacos

@urypsl B reoMeTpHH U B OKpy:KawoueM mupe. 12 yacos

[IpaBuibHBIE MHOTOYTOJIBHUKHU.

OKpy:KHOCTB, KPYT.

BnucanHble W ONUCaHHBIE OKPYXHOCTH JUISl TPEYTOJIBHUKOB, UYemblpEXy20ibHUKOS,
NPABUTILHBIX MHO20Y20IbHUKOG.

Koumponvnas paboma Ne 3 no meme: «/[nuna okpyscnocmu u niouiadv Kpy2a»

I'eomeTprueckne purypsl B npocrpancTse (00bEMHBIE TeJ1a)

MHnozozpannuk u ez2o snemenmoul. Hazeanus MHO20GPAHHUKOSE C PA3HLIM NOJIONCEHUEM U
Konuwecmeom epareti. [lepBUUHbIe MpeACTaBICHUS O MUpaMue, NapajuieJenunene, npusme, chepe,
niape, QWINHAPE, KOHYCE, UX 3JIEMEHTaX U NPOCTEMIINX CBONCTBAX.

[IpencraBinenne o0 o0bEMEe M ero cpoiicTBax. M3mepenue oO6béma. EnuHuiel msmepenus
00BEMOB.

HN3mepenus u BoruuciaeHus. 11 yacos

Bbrunicnenue 371€MEHTOB  TPEYrOJBHUKOB C  HMCIOJIB30BAHUEM  TPUTOHOMETPHUUYECKHX
cooTHomieHU. PopMysbl IUIOMAAU TPEYTrOJAbHUKA, NapajjiejorpaMmMa M €ro 4YacTHBIX BHJIOB,
(bopMynbl ATUHBI OKPY>KHOCTH U IUTOmAaAu kpyra. CpaBHEHHE M BBIYMCICHHE IUTOIIazei. Teopema
cunycos. Teopema Kocumnycos.

I'eomerpuueckue npeodpazosanus. 18 yacos

IIpeodpa3oBanus

[Tonarue nmpeobpazosanus. [IpencraBieHre o MeTanpeAMETHOM OHATUH «IIPEOOpa3z0OBaHUEY.
Ilooobue.

JABuKeHUs.

OceBast M IEHTpaJbHAsA CHUMMETPHS, HOBOPOM U napailenvHuii neperoc.Kombunayuu
08UIICEHUL HA NIOCKOCMU U UX CBOUCMEA.

Konmponvuaa paboma Ne 4 no meme «/[eusicenusny

BekTopsl U KOOPAMHATHI HA IJIOCKOCTH. 18 yacoB

BexkTopsl

[lonatue BekTOpa, NEHCTBUS HAJ BEKTOPAMH, HCIOIB30BAaHHUE BEKTOPOB B (H3HUKE,
PA3N0dHCEHUE 8EKMOPA HA COCMABTIAIOWUE, CKANAPHOE NPOU38edeHuUe.

Koopaunartsi

OCHOBHBIE MOHATUS, KOOPOUHAMbBI 8EKMOPA, PACCmMOsHUe Mexcoy moukamu. Koopounamol
cepeouHvl ompesKa. Ypasuenus guzyp.

Ilpumenenue 6ekmopog u KoopouHam O peueHusi RPOCMeNUUUX 2eOMEeMPUUECKUX 3a0ad.
Koumponvnaa paooma Ne2 no meme: «Coomunowienusa mexncoy CMOPOHAMU U y2ilamu
mpeyzonvruka. Ckanapuoe npouszgedenue 6eKmopoe)

Koumponvnasa paooma Ne 1 no meme «Memoo koopounamy

IoBTOpenue. 9 yacon

TeMaTH4yeckoe IJIAHUPOBAHUE

I'eomerpus, 7 kiace

Neri/mt OcHoBHOE Kon-Bo |XapaKkTepHucTHKa OCHOBHBIX BUJIOB ICATEIBHOCTH YUCHUKA (Ha
coJiep>KaHHe MO[HacoB  [ypOBHE yUeOHBIX JIEHCTBUI)
TeEMam
1. I'eomeTpnueckne 10 |OOBSCHATH, YTO TaKOE OTPE3OK, Jyd, yroi, Kakue (Qurypsl
¢urypsbl. Ha3bIBAlOTCS PABHBIMHU, KaK CPAaBHUBAIOTCS U H3MEPSIOTCS
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HN3mepenus
W BbIYHMCJICHUS

OTPE3KH M YIJIbI, YTO TaKO€ Ipaayc U IpajycHas Mepa yria,
KaKoll yrojg Ha3bIBaeTCs MPSIMBIM, TYIBIM, OCTPBIM, pas3-
BEPHYTHIM, YTO TAKOE CEpEMHA OTpPE3Ka U OMCCEKTpUca yIia,

KAKUE YIJIbl HAa3blBAIOTCA CMEKHBIMU W KaKUE BEPTHU-
KaJIbHBIMU; (POPMYIHPOBATH 1 OOOCHOBBIBATh YTBEPKIACHUS O
CBOMCTBaX CMEXHBIX M BEPTUKAIbHBIX YIJIOB; OOBACHSATH,
Kakhe TpsSMbIe Ha3bIBAIOTCS TMEPICHANKYIAPHBIMU; (popmy-
JIMpOBAaTh U OOOCHOBBIBATH YTBEPXKJAECHUE O CBOWCTBE ABYX
NpSMBIX, TEPHNEHIUKYISPHBIX K TpeTheil; u300pakaTh
pacro3HaBaTh yKa3zaHHbIE POCTEHIINE PUTYpHI Ha YepTEexKax;
pemaTh 3aja4uu, CBSI3aHHbIE C 3TUMHU NPOCTEUITUMU (PUTypaMu

MHOFO}’I‘OJ’IBHHKI/I.

I'eomeTpuueckue
MOCTPOCHUS

17

OOBsCHATD, Kakasi pUrypa Ha3bIBaeTCsl TPEYrOJIbHUKOM, YTO
TaKO€ BEPUIMHBI, CTOPOHBI, YIJIbl U IEPUMETP TPEYT OJIbHUKA,
KaKOW TPeyrojibHUK Ha3bIBaeTCsl PAaBHOOEAPEHHBIM M KaKOU
PaBHOCTOPOHHUM, KAaKHE€ TPEYrOJbHUKU  HA3bIBAKOTCS
paBHBIMM; HM300pakaTb M pAaclO3HAaBaTh Ha YepPTEkKaAX
TPEYrOJIbHUKA M HUX DJJIEMEHThI; (opMyaupoBaTh U

JIOKa3bIBaTh ~ TE€OPEMbl O  NPU3HAKaX  pPaBEHCTBA
TPEYIrOJIbHUKOB; OOBSICHSTB, 4TO Ha3bIBACTCS
MEePIECHANKYIISIPOM, MPOBEIEHHBIM W3 JaHHOM TOYKH K
JTaHHOU MPsAMOii; (HOPMYIUPOBATh U JOKA3hIBATH TEOPEMY O
MEPIEHIUKYIISAPE K MPsSMON; OOBICHATh, KaKHWe OTPE3KH
Ha3bIBAIOTCS  MEJIHMAHOH, OHMCCEKTPUCOW H  BBICOTOM
TPEYroibHUKA; (HOPMYIUPOBATH U JIOKA3bIBATH TEOPEMBI O
CBOMCTBAaX pPaBHOOEIPEHHOIO TPEYTOJIbHUKA; peliaTh 3a-
Jlayy, CBSI3aHHBIE C MPHU3HAKAMH PABEHCTBA TPEYrOJIbHUKOB
1 CBOMCTBaMH PaBHOOEIPEHHOI'O TPEYrOJbHUKA; (POPMYIIH-
pOBaTh ONPEICIICHHE OKPYKHOCTH, OOBSACHSITH, YTO TaKOE
LEHTP, PaauycC, XOplla U JAUAMETP OKPYKHOCTH; PpEIIaATh
MPOCTEHINNE 3a7a4d Ha TOCTPOCHHE (IMIOCTPOCHHE YIJia,
paBHOTO JaHHOMY, IIOCTPOCHHE OWCCEKTPUCHI  yIJa,
MOCTPOCHUE TMEPHECHANKYJSIPHBIX MPSMBIX, MOCTPOCHHUE
CepenuHbl  OTpe3ka) W  Ooliee  CIOXKHBIE  3aJayH,
HCTIOJIB3YIONIME YKa3aHHBIE MPOCTEUINNE; COIMOCTABIAThH
MOJYYECHHBIA PE3YyJbTAT C YCIOBUEM 33/1a4H; AHATU3UPOBATH
BO3MOJKHBIE CIIy4aH.

[IapasiesiIbHOCTH
MPSAMBIX.
[lepnieHauKyAsIpH
ble MpsiMble

13

DOopMyNIHpOBaTh  ONPEAECICHUE MApPaJUICIbHBIX IPSAMBIX;
OOBSICHATH C MOMOILBIO PUCYHKA, KAKUE YTJIbl, 00pa30BaHHbIC
[IpU TIEPECEUYECHUH JBYX MPSIMBIX CEKyLIeH, Ha3bIBaIOTCA
HAaKpECT JIEKAIUMMH, KAaKUe OJHOCTOPOHHMMM U Kakue

COOTBETCTBEHHBIMH; ()OPMYITHUPOBAThH U TIOKA3bIBATH TEOPEMBI,
BBIPAXKAIOIIUE TPU3HAKY [aPAJUICIIBHOCTH JIBYX IIPSAMBIX;

0OBSCHSITH, UTO TAKOE aKCHOMBI T€OMETPHH U KAKHE aKCHOMB]
V)K€ UCHOJB30BANKNCH paHee;, (HOpMyIHpOBaTH aKCHOMY]
MapajulebHbIX MPSMBIX W BBIBOJUTH CJEIACTBHUS W3 HEE;
dbopMynupoBaTh M JIOKa3bIBaTh TEOPEMBI O CBOMCTBax
napajuieIbHBIX TPSIMBIX, OOpaTHBIE TEOpeMaM O IMPHU3HAKAX
MapajuIeIbHOCTH, CBSI3aHHBIX C  HAKpeCT JIEKAIIUMU,
COOTBETCTBEHHBIMH U OJJHOCTOPOHHUMHU YTIJIaMH, B CBSI3U C
ATUM OOBACHSTH, UTO TAKOE YCIOBUE U 3aKITIOYECHUE TEOPEMBI,
Kakas TeopeMa Ha3bIBaeTCs OOpAaTHOW IO OTHOIIEHHUIO K|
aHHOW TeopeMe; OOBSACHATh, B 4YEM 3aKIIOYAETCSl METO]
TOKa3aTeNIbcTBA OT  NMPOTHBHOTO:  (OPMYJIUPOBATh |

JJOKa3bIBaTh TCOPCMBI 00 yriax C COOTBCTCTBCHHO

12



rnapajajiCJIbHbIMU u NEPNCHAUKYJIAPHBIMU CTOPOHAMH;
[IPUBOAUTH IMMPUMEPBI UCIIOJIB30BAHUS 3TOr0 METOHA; PCIIATH
3aJa4d Ha BbIYUCICHUC, OJ0Ka3aTCJIbCTBO M IIOCTPOCHHC,

CBA3AaHHBIC C MapaJUICIIbHBIMU IIPAMBIMU

OTHolneHud

20 CDOpMy.TII/IpOBaTB U NOO0Ka3bIBaThb TEOpEMY O CyMMCE YIJIOB

TPEyrojbHUKa M €€ CIEACTBHE O BHEIIHEM YIie
TPEyroJibHUKA, IPOBOIUTH KIaCCU(UKALIUIO TPEYTOJIbHUKOB
no yriaMm; (opMynIupoBaThb U JIOKa3blBaTh TEOPEMY O
COOTHOILIEHUAX MEXy CTOPOHAMHU U YIJIAMH TPEYrOJIbHUKA
(mpsimoe U oOpaTHOE YTBEpXKIEHUSA) U CIEACTBUS U3 HEE,
TEOpeMy O HEpaBEHCTBE TPEYroJbHUKA; (GOPMYIHUPOBATH U
TOKa3bIBaTh TEOPEMBbl O CBOMCTBaX MPSMOYIOJbHBIX
TPEYrOJbHUKOB (IIPSMOYTOJIbHBIN TPEYTroJIbHUK C yriaoM 30°,
NPU3HAKM PpABEHCTBA MPSMOYTOJbHBIX TPEYrOJbHHUKOB);
(GopMynHUpOBaTh ONPEENICHUS] PACCTOSHUA OT TOYKH [0
NPSAMOM, PacCTOSHUS MEXIy NapajyIelIbHbIMU IPSIMBIMU;
pelaTte 3aJadyd  Ha BBIYMCIEHUS, JOKa3aTeIbCTBO U
[IOCTPOCHHUE, CBSI3aHHBIE C COOTHOLICHUSIMH  MEXKAY
CTOPOHAMH U YIJIAMU TPEYTOJIbHUKA, U PACCTOSIHUEM MEKIY
napajieNbHeIMU - npsmbiMH.  Ilpp HeoOxoaumocTu
OPOBOJAMTH IO  XOAY  pPEIIEHUS  JOIOJIHUTEIIbHbIE
[IOCTPOCHMS, CONOCTABIATh IOJYYEHHBIH pe3ynbTaT C
YCIOBHEM 3a/layd, B 3aJa4ax Ha INOCTPOCHHE HMCCIEI0BATH
BO3MOYKHBIE CITyYaH.

IloBTOpEHME.

10

Bcero

70

I'eomerpus, 8 kiace

Ne i/t

OcHoBHOE
coJIep)KaHue o
TeMaM

Kon-Bo
4acoB

XapakTepHucTUKa OCHOBHBIX BUJIOB JIEATEIHHOCTH YUCHHKA (Ha
YpOBHE Y4E€OHBIX ICHCTBUI)

I'eomerpuueck
ne
¢purypsi.MHuor
OYIOJIbHUKH.

14

OOBsACHATh, YTO TAaKOE JIOMaHas, MHOTOYTOJIbHHK, €ro BEpIIHHEI,
CMEXHBIE CTOPOHBI, [HAaroHaimW, Wu300pakaTh W paclo3HaBaTh
MHOTOYTOJBHUKM Ha YepTEekKax; I[I0Ka3bIBaTh JSJIEMEHTHl MHOTO
YTOJBHUKA, €0 BHYTPEHHIOIO W BHENIHIOIO 00JacTw; POpMyIHpPOBAThH
OTPEJICIICHUE BBIMYKIOTO MHOT'OYTOJbHUKA; n300paxkarb "
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pacrio3HaBaTb BBIITYKJIBIC u HCBBIITYKJIBIC MHOT'OYT'OJIbHUKH;
(hopMyTUpOBaTh W JOKAa3bIBaTh YTBEPXKICHHS O CYMME VIJIOB
BBIIYKJIOTO MHOTOYTOJIbHWKa W CyMME €ro BHEIIHHX YIJIOB;
OOBSICHATH, KaKHe CTOPOHBI  (BEPIIUHBI) YETHIPEXYTOIBHUKA
Ha3bIBAIOTCSI MPOTHBOIOJIOKHBIMU; (OPMYIUPOBATH ONPENSIICHUS
napajureJiorpaMMa, Tpareuy, paBHOOSAPEHHON ¥ MPSMOYTOJIBHOM
Tpamenuii, OpsIMOyroJibHuKa, pomOa, KBaapaTa, H300paxarh U
pacmo3HaBaTh  3TH  YETHIPEXYTONbHHUKH;  (OPMYyITHUPOBaTH H
JOKa3bIBaThb YTBCPIKIACHUA 06 UX CBOMCTBax U Mnpu3HaKax; pcuiaTb
3a/1a4M Ha BBIYHCIICHHE, JOKA3aTeILCTBO U TIOCTPOEHHE, CBI3aHHBIE C
3THMHU BUJaMU tIGTI:.IpéXYI‘OJ'H)HI/IKOB; O6’b$[CH51Tb, KaKHue aBC€ TOYKH
HA3bIBAIOTCSI CHUMMETPUYHBIMH OTHOCHUTEIBHO TIPSMOU (TOYKH),B
KakoM ciiyyae (urypa Ha3blBaeTCsS CHMMETPHUYHOW OTHOCHTEIBHO
psAMO# (TOYKH) W YTO Takoe OCh (IICHTP) CHUMMETPUU (DUTYPHI;
MPUBOJUTH MPHUMEPBl (QUTYpP, OONATAFOIIUX OCCBOW (IICHTPAIBLHOMN)
CUMMETPHUEH, a TaKkKe MIPUMEPHI OCEBOU U IIEHTPATBbHON CUMMETPHUIA B
OKpYKaroIleil Hac 00CTaHOBKE

OOBsACHATb, KaK IPOU3BOAMUTCS  HM3MEpEHHE  IUIOIIAJeH
MHOT'OYTOJIbHUKOB, ~KAaKHE€ MHOTOYIOJIbBHUKHM  Ha3bIBAOTCS
PaBHOBEIMKHMHU u Kakue PaBHOCOCTABJICHHBIMU;
(opMyIMpOBaTh OCHOBHBIE CBOMCTBA IUIOIIAJCH U BBIBOAUTH C
uxX 1nomouibio  GopMyJbl  IUIOIIAZCH  MPSAMOYTOJIbHUKA,
napasuienorpaMma, TpeyroJlbHUKa, Tpaneuud; (GpopMyaupoBaTh
W JIOKa3blBaTh  TeopeMy 00  OTHOLICHMM  IIJIOUIaj]ei
TPEYroJbHUKOB, UMEIOIUX 10 PaBHOMY YIIy; (OpMyIupoBaTh
U Jokas3biBaTh Teopemy Iludaropa u oOpaTHytO eil; BHIBOIUTH
¢dopmyny ['epoHa 11 1uI0IIaAM TpeyroibHUKA; pelaTh 3a1auu
Ha BBIYMCIICHHE M JJOKA3aTEIbCTBO, CBSI3aHHBIE C (OpPMyJIaMU
omasen u reopemoii [udaropa

OOBSACHATH  TOHATHE  MPONOPHHOHATIBHOCTH  OTPE3KOB;
(dbopMynupoBaTh OMNpeAeNeHuss MOJO0OHBIX TPEYrOJbHUKOB H
KodpdunmenTa mnomodus; (HopMyaHpoBaTh W JIOKa3bIBAThH
TEOpPEMBI: 00 OTHOILIIEHUH TIIOIIa/IeH TOJOOHBIX TPEYTOJbHUKOB,
O TMpHU3HAaKaX MON0OMSI TPEYroJbHUKOB, O CPEAHEW JIMHHUU
TPEYrOJIbHMKA, O IIEPECEYEHUH MEAMAH TPEYroJIbHUKA, O
MIPOMOPLUOHAIBHBIX OTpe3Kax B MPSIMOYT OJIBHOM
TPEYroJibHUKE; OOBSACHATH, UTO TAKOE METO/1 000U B 3a]jaUax
Ha IOCTPOEHHE, W NPUBOAUTH NPUMEPHl MPUMEHEHHUS 3TOr0
MeTo/a; OOBSCHATH, KAaK MOXHO HCIIONB30BaTh CBONCTBA
MOJOOHBIX TPEYrOJIbHUKOB B H3MEpPUTENbHBIX paboTax Ha
MECTHOCTH; OOBACHATH, KaK BBECTH IOHATHE MNOJOOUS s
MIPOU3BOJBHBIX  QUIYp; (QOPMYIUpOBaTH OINpeiesieHue U
WUIIOCTPUPOBATh IOHATHUA CHHYCa, KOCHMHYCa M TaHIEHCa
OCTPOro yrjla MpsIMOYTOJbHOIO TPEYroJIbHUKA; BBIBOAUTD
OCHOBHO€ TPUT'OHOMETPUUYECKOE TOKIECTBO U 3HAUEHUS CHHYCAa,
KOCHHYyCa M TaHreHnca Jjs yrioB 30°, 45°, 60°; pemarts 3agauu,
CBSI3aHHBIE C TMOJOOMEM TPEYTOJILHUKOB, JJIsI BBIYHCICHHS
3HAYCHUH TPUTOHOMETPUYECKUX (DYHKIMH  HCIIOIBH30BAThH
KOMIIBIOTEPHBIE IPOTPAMMBI

HN3mepenuss wu | 14

BbIYMCJICHUS.
Iogo0HbIE 14

OKpyKHOCTbD,

KpyTI. 12

HccnenoBaTh B3aMMHOE pacroioKeHUE MPSIMON U OKPY>KHOCTH;
(bopMyIHpOBaTh ONpEACNCHHE KacaTelIbHOW K OKPY)KHOCTH;
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¢dbopMynMpoBaTh M  JI0OKa3blBaTb TEOPEMBI: O CBOICTBe
KacaTellbHOW, O TpPHU3HAKe KacaTeNbHOW, 00 oTpe3Kax
KacaTeJIbHbIX, IPOBEIEHHBIX U3 OJHON TOYKH; (HOPMYIHPOBATH
MOHATUSA LEHTPAJIBHOIO yrjaa W TIPaJlyCHOM Mephl Jyru
OKpPY)XKHOCTH; (OpPMYIHUpOBaTh M JOKa3bIBaTh TEOPEMBI: O
BIIMCAHHOM YTJI€, O TPOU3BEJECHUN OTPE3KOB MEPECEKAIOIINXCS
Xopl; (hopMyaHpoBaTh U JOKa3blBaTh TEOPEMBI, CBSI3aHHBIE C
3aMeuaTeNbHBIMU TOUKAMH TPEYTOJIbHUKA: O OMCCEKTpHUCe yria
U, KaK CJEJICTBHE, O IIepeceueHNH OMCCEKTPHUC TPEYTOJIbHUKA; O
CEpPEIMHHOM NEPIEHIUKYISApPE K OTPE3Ky U, KaK CIEICTBHE, O
IIEPECEUEHUHN CEPEIMHHBIX MEPHEHAUKYJIIPOB K CTOPOHAM
TPEYroJbHHMKA; O IIEPECEUYeHHWU BBICOT  TPEYroJIbHUKA;
(dbopMyIMpOBaTh OINpeNeTeHUs OKPY)KHOCTEW, BIHCAHHOM B
MHOT'OYI'OJIbHUK H ONMCaHHOMN OKOJIO MHOTI'OYI'OJIbHHUKA,
(dopMynMpoBaTh M JOKa3blBaTh TEOPEMBI: 00 OKPYXHOCTH,
BIIMCAHHOM B TPEYrOJbHUK; 00 OKPYXKHOCTH, OITMCAHHON OKOJIO
TPEYTrOJIbHUKA; 0 CBOICTBE CTOpOH OIIMCAaHHOTO
YeThIPEXYTOJbHIKA; O CBOWCTBE YIJIOB BIIMCAHHOIO YETBIPEX
YroJIbHUKA; pCIIaTh 3aJa4d HAa BBIYHUCIICHUC, TOKA3aTCILCTBO U
IIOCTPOCHHE, CBSI3aHHBIE C OKPYXHOCTbIO, BIHCAHHBIMU U
ONMCAHHBIMU TPEYTOJIbHUKAMU U YETBIPEX YT OJIbHUKAMU;
HCCIIe0BaTh CBOMCTBA KOH(MUTYpAIIUid, CBSI3aHHBIX C
OKPY’KHOCTBIO, C IIOMOILBIO KOMITBIOTEPHBIX MPOrpaMM

Ha IVIOCKOCTH

MOTHUBHUPOBAThH BBEJICHUE NOHATHUI U I€MCTBUI, CBA3aHHBIX

C BEKTOpaMH, COOTBETCTBYIOIUMHU ITPUMEPAMH, OTHOCSIIIMMUCS
K (U3UYECKUM BEKTOPHBIM BEJIIMUYMHAM; MPUMEHSITH BEKTOPHI U
JIEVCTBUS HaJ HUMHU IIPU PELICHUHU T€OMETPUUECKUX 3a1a4
OOBICHAT W WUTFOCTPUPOBATH TOHATHS MPSAMOYTOIBHOM
CHUCTEMBI KOOPAMHAT, KOOPAUHAT TOUYKU U KOOPAUHAT BEKTOPA;
BBIBOJAWTH M HCTIOJIB30BATh MPU PEIICHUH 3a71a4 (hOPMYITBI
KOOPAMHAT CEPEINHBI OTPE3KA, JJIUHBI BEKTOPA, PACCTOSIHUSA
MEXKY ABYMSI TOUKaMH, YPABHEHHS OKPYKHOCTH U MIPSMOM

5. BexTopbl. 9 ®opMynupoBaTh ONPEAEICHHS U WUTFOCTPUPOBATH MOHATHS
BEKTOPA, €ro JUIMHBI, KOJUIMHEAPHBIX U PABHBIX BEKTOPOB;
MOTHBUPOBATh BBEJICHUE TOHATUHN U JEHCTBUI, CBA3aHHBIX
C BEKTOpaMH, COOTBETCTBYIOLUMH IIPUMEPAMH, OTHOCSLIUMUCS
K (pU3MYECKUM BEKTOPHBIM BEJIMYMHAM; IPUMEHSTh BEKTOPBI U
JENCTBUS HaJl HUMH [IPU PELIEHUH F€OMETPUUECKUX 3aa4
6.
IloBTOpeHue. 9
Bcero 72
I'eomeTpus, 9 kiaace
OcnoBuoe | Kon-Bo | XapakteprucTuka OCHOBHBIX BHIOB JIEATEIILHOCTH yUeHHKa (Ha
n/n | comepkaHue 4acoB YpOBHE y4eOHBIX IEHCTBHIA)
110 TEMaM
1. BekTops! 1 18 @opMyJIMpOBaTh ONPENEICHUS W WIIOCTPUPOBATH ITOHATHS
KOOPAUHATHI BEKTOPA, €ro JJINHBI, KOJUINHEAPHBIX U PABHBIX BEKTOPOB;
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HN3mepenuss u

11

dopmynupoBaTh M HWUTIOCTPUPOBATH OMNpPEJCICHHS CHHYCA,
KOCHHYCa, TaHTeHCa M KoTaHreHca yrioB or 0 mo 180°

BBIYHCJICHUS.
BBI-BOJUTh OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO H
(bopMyIbl IpUBEACHUS; POPMYIHPOBATH U JOKA3bIBATH TEOPEMBI
CUHYCOB U KOCHHYCOB, IIPUMEHATh MX IIPpU PELIECHUU
TPEYroJIbHUKOB; OOBSACHSATD, KaK UCIOJIb3YIOTCS
TPUTOHOMETpUUYECKUE (OPMYJIBI B U3MEPUTEIbHBIX paboTax Ha
MECTHOCTH;  (OpPMYJIHUPOBATh OMNPENEICHUS yIiaa MEXIy
BEKTOPAMM M CKAJSIPHOTO IIPOM3BENEHUSI BEKTOPOB; BBIBOIAUTH
bopMyny CKalsipHOTO MPOU3BEIEHUS Yepe3 KOOPAUHATHI
BEKTOpOB; (OPMYJIUPOBAaTh M OOOCHOBBIBaTh YTBEpXKICHHE O
CBOICTBaX CKaJSIpPHOTO MPOU3BEICHNUS; UCIIOJIb30BATh CKAJIIPHOE
IIPOU3BEICHNE BEKTOPOB IIPH PEILICHUU 3aAa4
durypsl B 12 DopMynHMpoOBaTh ONPEAEICHUE NPABUIBHOTO MHOTOYIOJIbHHUKA;
reOMeTpHHU H dbopMynupoBaTh M JOKa3blBaTh TEOPEMBI 00 OKPYKHOCTSX,
B ONKMCAHHON OKOJIO IIPABWJIBHOTO MHOTOYT'OJIBHUKA U BIIMCAHHOU
OKpY’KaouemM B HETO; BBIBOAMTH U MCIIOJIB30BaTh (POPMYJIbI JIs1 BBIYHCICHHS
Mupe IUIONIAIA NPaBUJIBHOIO MHOTOYTOJIBHUKA, €r0 CTOPOHBI H
OKpY:KHOCTH, paavyca BIMCAaHHOM OKpPY)KHOCTHM; pelaTh 3aJadyd Ha
Kpyra MOCTPOCHHUE  TMPABUIBHBIX  MHOTOYTOJBHUKOB;  OOBSICHATH
MOHSTHUS JUIMHBI OKPYKHOCTH W IUIOIIAJU Kpyra; BBIBOJIUTH
(bopMyInbl AJis BBIYUCIIEHUS JUIMHBI OKPYXHOCTH M JAJIUHBI IYTH,
IUIONIA/IA KpyTa U IJIOLAAN KPYTOBOTO CEKTOPA; IPUMEHATh 3TH
(bopMyIbI IpH peLLICHUH 3a]a4
I'eomeTpuuec | 18 OOBACHATH, YTO Takoe OTOOpakeHHE IJIOCKOCTU Ha ceds U B
KHe KaKOM CJIy4ae OHO Ha3bIBAaeTCs JIBWKEHUEM IIOCKOCTH;
npeodpazoBaH OOBSACHATh, 4YTO TaKO€ OCeBasi CUMMETpPHUS, IEHTpalIbHas
us CUMMETpHSI, TapaJjIeIbHbIN IEPEHOC U IIOBOPOT; 0OOCHOBHIBATD,
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9TO O3THU OTOOpaKeHUs IUIOCKOCTH Ha ce0s  SBISIOTCS
JBIKEHUSIMH; OOBSCHSATH, KAKOBA CBSI3b MEXKAY BHKCHUSIMHU U
HAJIOXKEHUSIMU; WIITIOCTPUPOBATh OCHOBHBIE BUBI IBUKEHUH, B
TOM YHCJI€ C IOMOIIBI0 KOMITBIOTEPHBIX IIPOTPAMM.

OOBACHATD, UYTO TAKOE MHOTOTPaHHUK, €T0 TpaHu, pEOpa,
BEPIIUHBI, THArOHAJH, KaKOH MHOTOTPaHHUK HAa3bIBACTCS
BBIMYKJIBIM, YTO TAKOE€ N-YTOJbHAs MPU3Ma, €€ OCHOBAHMUSI,
OOKOBbIE IpaHH U OOKOBbIE pEOpa, Kakas Mpu3Ma Ha3bIBaeTCs
NpsSAMOI U Kakasi HAaKJIOHHOM, YTO TaKOe BBICOTA MPU3MBI, KaKas
NpU3Ma Ha3bIBACTCS MapaUICIICTIHIIEIOM H KaKOi
napa’suiesienuIe ] Ha3bIBaeTcs MPSIMOYTOJIbHBIM; (POPMYIHPOBATD
1 000CHOBBIBATh YTBEPKICHUS O CBOMCTBE JUAroHajei
napasuiesienune1a ¥ 0 KBajpare AUaroHald NpsiMOyroJbHOI0
napasuieNienunes1a; O0ObICHATh, YTO TAKOE 00BEM
MHOT'OI'paHHHKA; BBIBOJIUTH (C IOMolIbi0 npuHuuna Kasaisepn)
bopmyny 00bEMa TPSIMOYTOIBLHOTO TTapaJUIeTICTUIIE Ia;
O0O0BSICHATD, KAKOM MHOTOI'PAaHHUK HAa3bIBACTCS MUPAMUIOH, YTO
TaKoe OCHOBaHWE, BepIIMHA, OOKOBBIE T'paHU, OOKOBBIC pEOPa U
BBICOTA MUPAMU/IBI, KaKasi MIpaMUa Ha3bIBACTCS IPABUIIBHOM,
4TO Takoe arnodemMa MpaBUILHON MUPAMHU/IBL, TPUBOIUTH
dbopMyy 00b€Ma MUPaMUIBL; OOBICHITH, KAKOE TEJI0
HA3bIBAETCS LIMJIMHIPOM, YTO TAKOE €r0 OCh, BBICOTA, OCHOBAHUS,
panuyc, 00KOBasi MOBEPXHOCTh, 00pa3yroue, pa3BEpPTKa
OOKOBOI MOBEPXHOCTH, KAKUMH (POPMYyJIaMH BBIPAKAIOTCS
00BEM U TUI0IIAAb OOKOBON MOBEPXHOCTH LIMIMHIPA; OOBIACHSATH,
KaKO€ TEJIO Ha3bIBaeTCs KOHYCOM, YTO TaKO€ €ro 0Ch, BHICOTA,
OCHOBaHHE, OOKOBast MOBEPXHOCTh, 00pa3yroIne, pa3BépTKa
OO0KOBOI1 MOBEPXHOCTH, KAKUMH (OPMYTIaMU BBIPAKAIOTCS
00BEM KOHYCA U IUIOMATh OOKOBOM MOBEPXHOCTH; OOBSICHATD,
Kakasi IOBEpXHOCTh Ha3bIBaeTcs chepoil U Kakoe Tesio
Ha3bIBACTCS LIIAPOM, YTO TAKOE PAAUYC U JrUaMeTp cepsl (1apa),
KakuMH GopMysamMH BeIpakatoTcs 00bEM I1apa U oAb
cdepbl; M300paxkaTh U paclo3HaBaTh HA PUCYHKAX MIPU3MY,
napasuieNienune1, MupaMuay, MIHHIP, KOHYC, I1ap

IloBTOpEHHE.
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