IHosscHuTEIHLHAA 3aNINCKA
Pabouas nporpamma yuebHoro npeamera «Matemartuka. ['eomerpus» (6a30BbIi

YPOBEHb) OCHOBHOT'O O0IIEr0 00pa30BaHKsi COCTABICHA HA OCHOBE!

1.

b

7.

@denepalibHOTO  TOCYJIAapCTBEHHOIO  00pa30BaTeNbHOIO  CTaHAapTa OCHOBHOTO  0OIIEro
oOpa3oBaHusl, yTBep>kaeHHOro Ilpukazom MunucrepctBa oOpa3oBaHus M Hayku Poccuiickoit
®enepanuu ot 17.05.2012 1. Ne 413 (c u3MeHeHUsIMU U AOTOTHEHUSIMU OT 29 nexabps 2014 r.,
31 nexabps 2015 r., 29 urons 2017 r., 24 cenrsa6ps, 11 nexadps 2020 r.);

OcHoBHOI 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOTO 0OIIEro 0O0pa3oBaHUs MYHHUIIMIIAIHLHOTO
OroKeTHOro 001eoOpa3oBarenbHOro yupexaeHus «Cpennss oOmeoOpa3oBaTelibHas IIKOJIA
No 7 ¢ yriyOieHHbIM U3YYEHUEM OTIEIbHBIX MpeaAMETOB I. JlyoHsl MockoBCcKOM 00IacTy ;
CaHUTapHO-3MUAEMUOJIOTHUECKUX TpeOOBaHUNH K OpraHu3alMsM BOCHUTAHUS U OOydyeHHMH,
OTJbIXa U O3JI0POBJIECHHS JETe W MOJOAECKU (YTBEP)KICHHBIX IMOCTAHOBJIEHHEM [ J1aBHOTrO
roCyJJapCTBEHHOro canutapHoro Bpada P® ot 28.09.2020 N 28 «O06 yrepxaenun CanlluH»
2.4.3648-20);

Vueonoro miana MbOY COII No 7;

I'ogoBoro yueb6HOro KajaeHaapHoro rpaduka Ha TeKyIUi yueOHbIN Tof;

Paboueli mporpaMMmbl BOCIUTaHUS, YTBEpXkAE€HHOW mpukazom aupexkropa MBOY COILl Ne7
Nell0Oa ot 10.08.2021 r.

ABTOpCKoIi mporpammsl Maremartuka : paboune nmporpammsl : 7—11 kmacesr / A. I'. Mep3isk,

B b. Ilonouckuit, M. C. Sxup, E. B. Byniko. — M.: Benrana-I"pad, 2017,

Ha uzydenue reomeTpun Ha 6a30BOM ypoBHE B 7-9 Kilaccax OTBOJUTCS IO 2 Yaca B

Henento (168 gacos B roa, 204 vaca 3a Tpu rona)..

Peanuzanus pa60qel71 nporpamMmal OCYHICCTBIIACTCA € UCIIOJIB30BAHUCM yqe6H0-

MCTOANYCCKOI'O KOMIIJICKTA.

- 'eomerpust, yaeOHUK. 7151 7- TO Kitacca, aBTopsl A. I'. Mepansk, B. b. [Tononckuii, M. C.
Sxup, uzn-so «Benrtana-rpady», 2018

- 'eometpus, yueOHUK. 11 8- ro kiacca, aBTopsl A. I'. Mep3nsk, B. b. Ilononckuii, M. C.
Sxup, m3n-Bo «Benrana-rpad, 2019

- 'eomerpust, yaeOHuUK. 17151 9- To Kitacca, aBTopsl A. I'. Mepansk, B. b. ITononckuii, M. C.
Sxup, u3n-Bo «Benrana-rpad», 2020

VkazaHHBIE y‘le6HI/IKI/I BKJIIOYUCHBI B q)ezlepaanLIﬁ NEpCUCHDb y‘{e6HHKOB, JOIMYIICHHBIX

K HCIIOJIb30BAHUIO TPU PEATU3ALUU UMEIOUINX TOCYAAPCTBEHHYIO aKKpPEAMTALUIO MPOTPaMM
cpeaHero ooOmero o0pa3oBaHMsA OpPraHU3ALMSAMH, OCYLIECTBISIOIIMMU 00pa30BaTEIbHYIO
JESTENIbHOCTD, YTBEPXKACHHBIN npuka3oM Munnpocsemenus Poccun ot 20 mas 2020 Ne 254, ¢
M3MEHEHUSIMHU, BHECEHHBIMU TIpuKa3zoM Ne 766 ot 23 nexabps 2020 roxa.

H.]IaHl/IpyeMbIe pe3yJabTaThbl H3yYEeHUSA yqeﬁﬂoro
npeuMeTa «reOMeTpI/IH»
7 KJ1acc

BorinyckHUK Ha 6230BOM YPOBHE HAYYUTCS:

TOJIH30BATHCA SI3BIKOM T€OMETPHUH JJI ONTUCAHUS MTPEAMETOB OKPYKAIOIIET0 MUpa U
WX B3aMMHOTO PACIIOI0KEHNS;

pacro3HaBaTh M H300pakaTh Ha YePTEkKaX M PUCYHKAX TeOMETpuIecKrue Purypsl u
HX KOMOMHAIINK;

KJIacCU(PUITUPOBATH T€OMETPHUECKHUE DUTYPHI;

HAaXOJUTh 3HAYCHHS JJIMH JHUHEWHBIX 3JIEMEHTOB (PUTYp M MX OTHOIICHHS, TPAAYCHYIO MeEpy
yrioB oT 0° mo 180°, mpuMeHsisi onpeneseHus, CBOMCTBA U MPU3HAKK (PUTYP M UX DIIEMEHTOB,
OTHOIIIEeHUs (UTyp (paBEHCTBO, M0100KME, CAMMETPHS, TIOBOPOT, MAPAILIEIBbHBIN MEePEHOC);
ONepUPOBATh HAYAIbHBIMU MOHATUAMH TPUTOHOMETPHUU U BBINIOJIHATH 3JIEMEHTAPHBIE ONEpaIiiu
HaJ QYHKIMSIMH YTIIOB;

JTI0OKa3bIBATh TEOPEMBI;

pelaTth 3aa4M Ha J0Ka3aTelbCTBO, ONUPAsCh HA U3yUYEHHBIE CBOMCTBA (PUTYpP U OTHOIICHUN
MeX/1y HUMH U IPUMEHSISI U3yYeHHbIE METO/IbI TOKA3aTeJIbCTB;



pelaTh 3aJa4l Ha IOCTPOEHUE, IPUMEHSS OCHOBHBIE aJITOPUTMBI IIOCTPOEHUSI C IIOMOIIBIO
LUPKYJIS U JIMHEHKH, ncnoib3oBatk Metoa ' MT B 3a1auax Ha OCTPOEHUE;
pelarh IIaHUMETPUUECKHE 3a1a4H.

WCIIOJIb30BaTh CBOMCTBA U3MEpPEHUSs AJIMH, YIJIOB U IJIOLIAACH NP pelIeHUH 3a/1a4 Ha
HaxO0JICHUE JTMHBI OTPE3Ka,
JUTMHBI OKPY>KHOCTH, JJIMHBI TyTH OKPY>KHOCTH, TPayCHOIN Mephl yria;

BBIYHCIIATH IUIOIIAAN TPEYTOJIBHUKOB, MHOTOYTOJIBHUKOB, KPYTOB U CEKTOPOB;
BBIYUCIIATH JUIMHY OKPYXKHOCTH U JUIMHY IyTH OKPYKHOCTH;



—  BBIYUCJIATH JUIMHBI JUHEHHBIX 3JIEMEHTOB (PUIYp M MX YIJIbI, UCHOJIb3Ys U3yUEeHHbIE (POPMYIIBL, B
TOM 4YHcie (OpMyIbl JUIMHBI OKPY>KHOCTH WM JUIMHBI JAYTH OKPYKHOCTH, (DOPMYIIBI IUIOMIAJCH
uryp;

— pemiarthb 3a/la4M Ha JJOKa3aTeJIbCTBO C UCIIOJIb30BaHUEM (DOPMYIT JUTMHBI OKPY>KHOCTH U JUIUHBI
IYTH OKPY>KHOCTH, (popMyJI Iutomaaen puryp;

— pelaTh IPAKTUYECKHE 33a]a4H, CBSI3aHHbIE C HAXOXKAEHUEM F€OMETPUUECKUX BEJTMUUH
(ucnonb3yst MpU HEOOXOAMMOCTH CIIPABOYHUKH U TEXHUYECKUE CPEJICTBA).

—  BBINOJIHATD ONEPALMH C BEKTOPAMH: CJI0)KEHNE U BBIYUTAHUE BEKTOPOB, YMHOXKEHHE BEKTOpA Ha
4HCIIO;

— OIpeAessaTh PaBEHCTBO U KOJUIMHEAPHOCTh BEKTOPOB;

— HaxXOIUTb I BEKTOPOB, 3aJaHHBIX KOOpPAMHATAMH: HJIMHY BEKTOpa, KOOPAUHATBI CYMMBI U
pPa3sHOCTH JBYX U OoJyiee BEKTOPOB, KOOPAMHATHI MPOU3BEICHHS BEKTOpA Ha YUCIIO, IPUMEHSI
IIpU HEOOXOIMMOCTH MEPEMECTUTENbHBIN, COUETATEIbHBIN WIN pacTIpeIeTUTENIbHbIN 3aKOHbI;

— BBIYHCIIATH CKaJISIPHOE IIPOU3BEIECHUE BEKTOPOB, HAXOAUTD YTOJI MEKIY BEKTOPaMH,
YCTaHaBIUBATh MEPIEHIUKYIAPHOCTD MIPSAMBIX.

— BBIYMCIIATH JJIMHY OTPE3Ka 10 KOOPAMHATAM €0 KOHIIOB;

—  BBIYMCIIATH KOOPAUHATHI CEPEANHBI OTPE3KA, KOOPAMHATHI TOUKH, IEISAIIEH OTPE30K B JTAHHOM
OTHOLIEHUU;

— COCTaBJISITh YPaBHEHHE OKPYKHOCTH, O0Ilee ypaBHEHUE PAMOH, ypaBHEHHE MPSIMOI,
MIPOXOASAIIEH Yepe3 JBE 3a/1aHHbIE TOUKH;

—  ONpPEAENATH MOJ0KEHUE MPAMON Ha KOOPAMHATHOM MJIOCKOCTH, UCTIOJB3YS YTIIOBOU
K02 (pPUITHEHT TIPSAMOiA;

— HCHOJIb30BAaTh KOOPJAUHATHBIN METO JJIsl U3YYEHUS CBOMCTB MPSIMBIX U OKPYKHOCTEH.

— pacrno3HaBaTh Mpeodpa3zoBaHus GUTYP: MapAIIICIbHBIN TEPEeHOC, IICHTPATbHAS
CI/IMMeTpI/ISI, oceBas CI/IMMeTpI/Ifl, HOBOpOT, T'OMOTECTHA, HOI[O6I/IC;
—  BBINOJIHATH IOCTPOEHUS (DUTYP, UCTIONB3YS NMapaJlIeNIbHbIN IEPEHOC, IIEHTPAIbHYIO
CUMMETPHIO, OCEBYIO CHMMETPHIO, IOBOPOT, TOMOTETHIO, TTOI00HE.
BorinyckHMK HA 0230BOM YPOBHE MOJYYUT BO3MOKHOCTD:

- OBJIQJIETh METOJaMU PEIICHHS 3a7ad Ha BBIUMUCICHUS W JOKA3aTelbCTBA: METOJIOM OT
MIPOTUBHOTO, METOAOM TOI00MS, METOZIOM Tlepedopa BapHAHTOB U METOJIOM F€OMETPUUYECKHX MECT
TOYEK;

- MPUOOPECTH OMBIT IPUMEHEHHS aNre0pandecKoro ¥ TPUrOHOMETPHUYECKOTO anrmapara u
NACU IBUXCHUA HpI/I peH_IeHI/II/I I‘GOMCTpI/I‘-IGCKI/IX 3aaa4,

- OBJIQJICTh TPATUITMOHHOM CXEMOH PEIIeHUs 3a1a49 Ha MMOCTPOSHUE C TTIOMOIIBIO ITUPKYJIS U
JMHEHKH: aHaJIU3, TIOCTPOCHHE, I0KA3aTeIbCTBO U UCCIICIOBAHUE;

- Hay‘H/ITbCSI pemaTL 3aa4Yu Ha HOCTpOCHI/Ie METOAOM I‘eOMeTpI/I‘-IGCKI/IX MECT TOUCK U
METOJIOM 101001,

- MPUOOPECTH OIBIT UCCIICIOBAHUS CBOMCTB IIAHUMETPUUECKHUX (DUTYP C TOMOIIBIO
KOMITBIOTEPHBIX IPOTPAMM;

- BBIYUCIITH TUIOIIAH (PUTYP, COCTABICHHBIX U3 IBYX WM O0Jiee MPSIMOYTOJIbHUKOB,
napajuieJIorpaMMOB, TPEYTOJILHUKOB, KPyTra M CEKTOPa;

- BBIYUCIISITH TUIOIIAIM MHOTOYTOJILHUKOB, HCTIOJIB3YsI OTHOIIICHUS PABHOBEIUKOCTH U
PaBHOCOCTaBJIEHHOCTH;

- MPUMEHATD aaredpanyecKuii 1 TPUrOHOMETPUYECKH anmapar U UAeU JBUKEHUS IPU
peI_HeHI/II/I 3a1a4 Ha BBIYUCJICHUC ITJIOIIAACU MHOI‘OerJ’II)HI/IKOB.

- HUCITIOJIB30BAThH BeKTOpHBIﬁ METOO IJIs1 pCIHeHI/ISI 3aJa4 Ha BBIYHCIICHUEC U 10Ka3aTCIILCTBO,

- HCIIOJIB30BAaTh KOOpI[I/IHaTHHﬁ METOA MJIA PEIICHUA 3aJa4 Ha BBIYHMCIICHHUE U JOKAa3aTCJIbCTBO,

- MIPUOOPECTH OMBIT UCTIOJIB30BAHUS KOMITBIOTEPHBIX MPOTPaMM JUJIsl aHAJIN3a YaCTHBIX
CJIy4aeB B3aUMHOTO PACIIOJIOKEHUS OKPYKHOCTSH H TIPSIMBIX;

- MPUOOPECTH OTBIT MOCTPOCHHSI TEOMETPUUECKUX (DUTYD, UCTIONB3YS MapaIeNbHbIH
MEePEHOC, IIEHTPATBHYI0 CHUMMETPHUIO, OCEBYI0 CHMMETPHIO, IOBOPOT, TOMOTETHIO, TTOA00HE,
- C TIOMOIIIbIO KOMITBIOTEPHBIX IPOTPaMM;

- MNPUMCHSTDb CBOMCTBA Hp606pa3OBaHHﬁ IIpU pCUHICHUU 3aa49 U JO0Ka3aTCIIbLCTBC TCOPEM;



- prOOPECTH OMBIT BHITTOTHEHUS TPOSKTOB.

JII/I'-[HOCTHLIC, METaNnpeaAMETHBIC U MIPEIMETHDLIC PE3yJIbTaTbl OCBOCHHA y‘-lGﬁHOl"O Kypca.

MeTanpeameTHblie pe3yabTAThI:
7 kiace:

® yYMEHHE CaMOCTOSITEJIbHO OMPEAeNsATh LEIH CBOEro OOy4eHMs, CTaBUTh U (HOpMUPOBATH IS
ceOst HOBbIE 3amaun B ydeOe, pa3BUBaTh MOTHUBBI M HWHTEPEChl CBOEH II03HABATEIHHOM
NeSATEIbHOCTH;

® yYMEHUE COOTHOCUTH CBOM JCHCTBUS C IUIAHUPYEMBIMU PE3YJIbTATAMU, OCYIIECTBISATh KOHTPOJIb
CBOCH /eATeIbHOCTH B MpOIIECCe TOCTIKEHHUS pe3ylbTaTa, ONpelesTh CIocoObl AeicTBHl B
paMKax TpeayoKEHHBIX YCIOBHM M TpeOOBaHWH, KOPPEKTUPOBAaTh CBOM JCWUCTBUS B
COOTBETCTBUU C U3MEHSIOLIEHCS CUTyallUEeH;

® yMEHHE ONpPEeIsATh NOHATHS, CO3/AaBaTh 0000IIEHNS, yCTaHABINBATh AHAJIOTH,
KJIaCCU(PUITUPOBATH, CAMOCTOSITETFHO BBIOMPATh OCHOBAHMS M KPUTEPUH JIJIST KIIACCU(DUKAINH;

® yMEHHE yCTaHABIMBATh MPUIMHHO-CIICACTBEHHBIC CBSI3H, IPOBOIUTD JIOKA3aTEIIbLHOE
paccykJieHne, yMO3aK/IIoueHne (MHIyKTUBHOE, JeTYKTUBHOE, 110 aHAJIOTHH)

® pPa3BUTHE KOMIIETEHTHOCTH B 00JACTH MUCIIOJIb30BaHUS HH()OPMAITMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOTHIA;

® TIepBOHAYANLHBIC MIPEICTABICHIS 00 HIEAX U O METOIaX T€OMETPUU KaK 00 YHUBEPCATHLHOM
SI3bIKE HAYKWA U TEXHUKH, O CPEACTBE MOJICTUPOBAHMS SIBIICHUI U MTPOILIECCOB;

® yMCHHE BHUJETh MATEMATUYCCKYIO 32/1a4y B KOHTEKCTE MIPOOJIEMHOM CUTYaIlHH B JIPYTHX
JTUCHUIUIMHAX, B OKPYXKaIOLEeH KU3HU;

® YyMEHHE HAaXOJIWUTh B PA3TMYHBIX MCTOYHUKAX HH(OpMaIMI0, HEOOXOAUMYIO AJs pPEelICHUS
MaTeMaTHYeCKUX MPOOJIEM, W TPEACTABIATE €€ B MOHATHON (POpME, NPUHHUMATH PEIICHHS B
YCIIOBUSIX HETIOJIHOM WK M30BITOYHOM, TOUHOM UM BEPOSTHOCTHOM MH(OpMALIUN

® yMEHHE [IOHUMAaTh U UCI0JIb30BaTh MAaTEMAaTUYECKUE CPEICTBA HATJIAIHOCTH JJIs
WJUTFOCTPALIMK, UHTEPIIPETALlMU, apryMEHTalUu;

® yMEHHE BBIJBUTATh TUIIOTE3bI IIPH PEIICHUH 33/1a4H, TOHUMATh HEOOXOIUMOCTh UX MPOBEPKU

® [IOHMMaHHE CYIIHOCTH QJITOPUTMUYECKUX MPEANUCAHUI U YMEHUE JIEVCTBOBATH B
COOTBETCTBHUHU C MPEJI0KEHHBIM aJITOPUTMOM.

8 kuacc:

® yMEHHE CaMOCTOSTEIILHO ONPENEISTh eI CBOEr0 O0Y4YEHHs!, CTaBUTh U (HOPMHUPOBATH
JU1s ce0si HOBBIE 3aJauu B yueOe, pa3BUBaTh MOTHUBBI U HHTEPECHI CBOEH MM03HABATEIBHOM
NeSATEIbHOCTH;

® yMEHUE COOTHOCUTH CBOU JCHCTBUSA C IJIAHUPYEMBIMU PE3YJIbTATAMH, OCYIIECTBIIATH
KOHTPOJIb CBOEH JeATEIbHOCTH B IIPOLECCE JOCTUKEHUS PE3ysbTaTa, ONpenesTh CIOCOObI
JecTBUI B paMKaX NpesI0’KEHHbBIX YCIOBUN M TpeOOBaHUM, KOPPEKTUPOBATH CBOU
JIEACTBUS B COOTBETCTBUM C U3MEHSIOLIENCS CUTYyallUEN;

® yMEHMeE ONpeeNATh NOHATHSI, CO3/1aBaTh 0000IICHNS, YyCTaHABIUBATh aHAJIOTH,
KJIaCCU(UIIUPOBATH, CAMOCTOATEIHHO BEIOUPATh OCHOBAHMSI U KPUTEPUU IS
KJ1accu(puKaIum;

® yMEHHUE yCTaHABJIMBATh IPUYMHHO-CIICACTBEHHBIE CBSI3H, IPOBOJUTD JOKA3aTEILHOE
paccyxJeHue, yMo3aKk/ItoueHue (MHIyKTUBHOE, JeTyKTUBHOE, 10 aHAJIOTHH) U JIeJIaTh
BBIBO/IBI;

® pa3BUTHE KOMIIETEHTHOCTH B 001actu ucnonszoBanus UKT

® yMEHHE BUJETh MATEMAaTUYECKYIO 3a/1a4y B KOHTEKCTE POOJIEMHON CUTYyalluu B
JPYTUX JUCLUUIUIMHAX, B OKPY’KAIOLIEH )KU3HY,

® yMEHHE HaXOAWTb B PA3IMUHBIX UCTOYHHKAX UH(OPMALINIO, HEOOXOIUMYIO JIJISl PELICHHUS
MaTeEMaTHYECKHX MPOOJIEM, U TIPEACTABIIAT €€ B MOHATHON (popMe, IPHMHUMATH PEIIEHHS B
YCIIOBHSX HETIOTHON WIIM H30BITOYHOM, TOYHOH MITH BEPOSTHOCTHON MH(OpMAIIH

® yMeHHE MOHUMATh U MCII0JIb30BaTh MaTEMAaTHUECKUE CPEACTBA HATIIATHOCTH (TpaduKH,
TaOJIMILIbI, CXEMBI) JJIS1 HJUTIOCTPALIMH, HHTEPIPETAIY, apTyMEHTaIIH;



YMEHHUE BBIJBUIaTh TUIOTE3bl IPU PEIICHUH 3a/1a41, TOHUMATh HE00X0IUMOCTh
UX NPOBEPKH;

MIOHMMAHHE CYIIHOCTH aJITOPUTMUYECKUX MTPEANINCAHUI U YMEHUE JIEHCTBOBATh
B COOTBETCTBHUH C MPEITI0KEHHBIM aJITOPUTMOM.

9 kiacce:
YMEHHUE CaMOCTOSTENBHO ONPEAEIATh LN CBOEro 00y4eHusi, CTaBUTh U (pOpMyIupoBaTh 1Jis
cebs HOBBIE 3a7auM B ydeOe, pa3BHBATH MOTHUBBI M HMHTEPECHI CBOEH MO3HABATENLHOM
NEeATEIbHOCTH
YMEHHE COOTHOCUTBH CBOM JIEUCTBHS C IUTAHUPYEMBIMU PE3YJIbTATAMU, OCYIIECTBIISITH KOHTPOJIb
CBOEH JEeATEIbHOCTH B MPOLECCe AOCTHXKEHMS PEe3yJibTaTa, OMpeAessaTh CIIOCOObI JIeHCTBUS B
paMKax TpeNOKEHHBIX YCIOBHM M TpeOOBaHWH, KOPPEKTHPOBAaTh CBOM JCWUCTBUS B
COOTBETCTBUH U3MEHSIOUICICS CUTyalen
YMEHHE ONPEIEIIATh MOHATHS, CO37jaBaTh 0000IIEHNS, yCTaHABIUBATh aHAJIOTUH,
KJ1accu(pUIUPOBATh, CAMOCTOSITENILHO BEIOMPATh OCHOBAHUS U KPUTEPHUHU VISl KIacCUUKALIHY;
YMEHHE YCTaHABIUBATh IPUYMHHO- CJIEACTBEHHBIE CBSI3H, CTPOUTH JIOTHUECKUE PACCYKIACHUS,
YMO3aK/II04eHUs (MHAYKTUBHOE, IeAYKTUBHOE, 10 aHAJIOTUN) U JIeNaTh BHIBOJIBI;
pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH UCIOJIB30BAHUS HHPOPMAITMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHH;
NepBOHAYaJIbHbIE NMPEACTABIEHUS O UESIX U METOJaX MaTeMaTUKHU Kak 00 yHUBEpCaIbHOM
SI3bIKE HAYKU U TEXHUKHU, O CPEJACTBE MOJACIUPOBAHUS SABJIICHUN U IIPOLIECCOB;
YMEHHUE BHJIETh MAaTEMAaTUYECKYIO 337a4y B KOHTEKCTE MPOOIEMHON CUTyalluu B APYTHX
JUCLUIUIMHAX, B OKPYXKaIOIEH KU3HH;
YMEHHE HaXOJUTh B PA3JIMYHbIX HMCTOYHMKAX HHPOPMALMIO, HEOOXOAUMYIO AJs pPELIeHUs
MaTeMaTUYECKUX TIPOOJIEM, M NPEACTABIATL €€ B IIOHATHOH (hOpME, NPUHUMAThL PELICHUE B
YCIOBUAX HEMOJHON WIIM U30BITOYHOM, TOYHOH MM BEPOATHOCTHOM MH(OpMaLK
yMEHUE ITIOHUMAaTh U UCII0JIb30BaTh MAaTEMAaTUYECKHUE CPEACTBA HATIIAIHOCTH JJIs
WJUTIOCTPALVK, NHTEPIIPETALNN, apTyMEHTALUY;
YMEHHUE BBIJBUIaTh TMIIOTE3bl IPU PEIICHUH 3a/1a41, TOHUMATh HEOOXOIMMOCTh UX MPOBEPKHU;
IIOHUMAaHHUE CYIIHOCTU aJIrOPUTMHUYECKUX IPEINUCAHUNA U YMEHUE JEHCTBOBATh B
COOTBETCTBHUH C MPEJIOKEHHBIM aJITOPUTMOM.

B pe3ynbTaTe OCBOSHHS MPEAMETHOTO CoJiepKaHus Kypca «MaremaTuka. ['eomerpus» y

o0yyJaroumxcsi TMperosiaracTcs gopmuposanue yHUBEPCANbHBIX YYEOHBIX OeliCmeuil
(peryJIATUBHBIX, TO3HABATEIILHBIX, KOMMYHUKATHBHBIX, IMYHOCTHBIX )

PeryasitTuBHblie:

YMCHUC IIJIAaHUPOBATH MMOCJIICAOBATCIIBHOCTD JIEeUCTBUI IJISI JOCTHKCHUS KaKOH-1100 CIIn,

® yMEHHE pPelaTh 3a4a4y, OTBETOM JJII KOTOPBIX SBJISAETCS ONMCAHUE MTOCIIEI0BATEIBHOCTH
JICCTBUI HAa €CTECTBEHHBIX U (POPMAIBHBIX S3bIKAX;

® yMEHHME BHOCHTh HEOOXOAMMBIE JOMOJHEHHUS U M3MEHEHMs B IUIaH M CIIoco0 JeHCTBUA B
Cllydyae pPACXOXJIEHHUs HAyalbHOIO IUIaHa (WM HSTAJOHA), PEAJbHOrO JEHCTBHS M €ro
pe3yJibTara;

®  yMEHHE UCIO0JIB30BaTh PA3JIMYHBIE CPENCTBA CAMOKOHTPOJIS

Ilo3naBaTebHbIE:

® yMEHHE BbIJIENATh, HA3bIBATh, YUTATh, OMMUCHIBATH OOBEKTHI PEaIbHON ACHCTBUTEIHLHOCTH;

® yMeHHEe OOBSACHATH B3aUMOCBSI3b IEPBOHAYAIBHBIX MOHATHI 1 00BEKTOB C peaibHON
JIEMCTBUTEIILHOCTBIO;

® yMeHMeE C03/1aBaTh MH()OPMAIIMOHHbIE MOJEIN 0OBEKTOB, SIBJICHUH, IPOLIECCOB U3 Pa3HBIX
oOyactel 3HaHUN HA €CTECTBEHHOM, (POpMaTn30BaHHOM U (DOPMATILHOM S3BIKAX;

® yMEHHE BbLIEIATh HHPOPMAIIMOHHBIN acleKT 3aJjaul, ONIepUPOBaTh JAHHBIMH,
HCII0JIb30BaTh MOJIE/b PELICHUS 3a/1a4H;

e (GopMHPOBAHUE CUCTEMHOTO MBIIUICHUS;

® (QopMHpOBaHUE 0OBEKTHO-OPUEHTUPOBAHHOIO MBIIIJICHHUS;

e (opmupoBanue (HOpPMAILHOTO MBIIUICHHS — CIOCOOHOCTh MPUMEHSTH JIOTUKY IPH



peuieHun I/IH(l)OpMaI_II/IOHHLIX 3aaa4,
® (i)OpMI/IpOBaHI/Ie KPUTHYCCKOT'O MBILIJICHUS — CIIOCOOHOCTD YCTaHaBJIMBATL IMPOTHUBOPEUNC,
T.€. HCCOOTBCTCTBUEC MCXKY KCJIIACMbIM 1 ,Z[efICTBHTeHBHBIM

KoMmmyHnkaTuBHbIE:

® yMEHHE ONpeeNsATh Haubosee paloHalIbHYIO MTOCIEI0BATEILHOCTh AEHCTBUM 110
KOJIJIEKTUBHOMY BBITIOJIHEHHUIO YU€OHOH 3a/1a4H;

® yMEHME CaMOCTOSTENIHO OLIEHUBATh CBOIO I€ATEIILHOCTD U JESTEIbHOCTh YWIEHOB
KOJIJIEKTUBA;

® yMEHHE MCIIOJIb30BaTh MOHOJIOT ¥ JUAJIOT JUIsl BEIPAXEHUS U JOKA3aTEJIbCTBA CBOEH TOUKHU
3peHusi, TOJIEPAHTHOCTH, TEPIUMOCTH K Uy)KOMYy MHEHHIO, K IIPOTUBOPEUMBOU
uHpopMaun

e (dopMupoBaHME€ yMEHHUH BbIOOpa, TIOCTPOEHUS M  HCIOJB30BaHUS  aJEKBATHOU
MHPOPMALIMOHHON MOJENu I MepeJadyd CBOMX MBICICH CpPEICTBAMH E€CTECTBEHHBIX U
(hopMasbHBIX SI3IKOB B COOTBETCTBUU C 3a7[auaMi U YCIOBHSIMH KOMMYHHUKAIUY;

® yMEHHE HCIIONB30BaTh MH()OPMAIMIO C YYETOM STHYECKHUX U IIPABOBBIX HOPM;

e (QopMHpOBaHUE YMEHHI UCIIOIb30BAaHM HPOHUH, CAMOMPOHHUH U FIOMOpPa B IIpoIiecce
OO0IIeHUS.

JIMYHOCTHBIMH pe3yjibTaTaMi U3YyUYCHHA KypcCa «Maremartuka. FGOMeTpI/IH» SABJIIAKOTCA:

e 7 kjacc.

® BOCIHTAaHHUE POCCUMCKOMN I'PaKJaHCKON UIACHTUYHOCTHU: TATPUOTU3MA, YBAKEHUS K
OrteuecTBy, OCO3HAHKE BKJIA[a OTEUECTBEHHBIX YUECHBIX B PA3BUTHE MUPOBOM HAYKH;

® OTBETCTBEHHOE OTHOIICHHE K YUYEHHIO, TOTOBHOCTh U CIIOCOOHOCTH 00yYarOMUXCs K
CaMOpa3BUTHIO U CaMOOOPA30BaHUIO HA OCHOBE MOTHUBALIUU K O0YYEHHIO U [TO3HAHUIO;

® OCO3HAHHBIA BBHIOOP W TOCTPOEHHE MJAJbHEWIICH WHIUBUAYAILHOW TPAeKTOPUU
oOpa3oBaHMsi Ha 0a3e OpPUEHTUPOBKM B MHpe mpodeccuil M NpodecCHOoHATbHBIX
NPEATIOYTEHHNH C yIETOM YCTONUMBBIX MO3HABATEILHBIX HMHTEPECOB, a TAKXKE HA OCHOBE
(GopMHUpOBaHUS YBaXHTEIBHOTO OTHOWICHHWS K TPYIY, Pa3BUTHE OIBITA YYacTHs B
COLIMAJIbHO 3HAYUMOM TPYIE;

® yMEHHE KOHTPOJIMPOBATh MPOLIECC U Pe3yIbTaT yUeOHOU U MAaTEMATUYECKOU
NeSATEIbHOCTH,

® KPUTUYHOCTb MBIIIJICHUS, UHUIMATUBA, HAXOYUBOCTb, AaKTUBHOCTD IIPU PEILICHUU
MaTeMaTUYECKHX 3a/1a4.

8 kiacc:

® - POCCHHCKYIO IPaKJIaHCKYIO MJEHTUYHOCTbh, IATPUOTU3M, YBAXKEHUE K CBOEMY Hapoay,
YyBCTBAa OTBETCTBEHHOCTH Iepen PoauHoi, ropaoctu 3a cBOM Kpail, cBoro Poauny,
MpOLIJIOE M  HACTOAIlee MHOIOHAIMOHAIBHOTO Hapona Poccum, yBakeHue
rOCyJapCTBEHHBIX CUMBOJIOB (TepO, uiar, THMH);

® - TPaXJIAHCKYI IO3ULHUI0 KaK aKTMBHOIO M OTBETCTBEHHOI'O YJIEHAa POCCHHCKOIO
o0I1ecTBa, OCO3HAIOIIETO CBOM KOHCTUTYIIMOHHBIE TIpaBa U 005S3aHHOCTH, YBaXAIOIIETO
3aKOH M IPaBONOPSIOK, O0JaJaloIero 4YyBCTBOM COOCTBEHHOTO JIOCTOMHCTBA,
OCO3HAHHO NPHUHUMAIOLIETO TPAJULUOHHBIE HAIMOHAJIbHBIE U OOIIEYETOBEUECKUE
T'YMaHUCTHYECKHE U JeMOKpPAaTHUECKHE LIEHHOCTH;

® TOTOBHOCTH K CITy’KeHUI0 OTeuecTBy, €ro 3aluTe;

e - chOPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHSI HAyKH M OOIIECTBEHHON NPAaKTHKH, OCHOBAHHOIO Ha JIUAJIOTe KYyJIbTYp, a
TaKXKe Ppa3IU4HbIX (QOpPM OOIECTBEHHOTO CO3HAHUS, OCO3HAHHE CBOErO0 MecTa B
MOJIMKYJIbTYPHOM MUDE;

® - cpOpMHUPOBAHHOCTH OCHOB CaMOPA3BUTHSI M CAaMOBOCIIMTAHUSI B COOTBETCTBUH C
00I11€4eTIOBEYECKIMMH LIEHHOCTSIMH U UI€aIaMU TPasKJAaHCKOTO O0IIECTBa; TOTOBHOCTD U
CIIOCOOHOCTH K CAMOCTOSITEIBHON, TBOPUECKOM M OTBETCTBEHHOU JIEATEILHOCTH;

® TOJIEPAaHTHOE CO3HAHME U NTOBEACHUE B MIOJUKYJIBTYPHOM MUPE, TOTOBHOCTb U



CMOCOOHOCTh BECTH JIUAJIOT C IPYTHMHU JIFOJIbMH, JOCTHTaTh B HEM B3aMMOTIOHUMAaHUS,
HAXOJUTh OOIIKE eNIM U COTPYAHHYATH JJIS1 UX JTOCTHUKCHHS,

® ‘- HaBBIKU COTPYJIHUYECTBA CO CBEPCTHHKAMH, IETHMH MIIAJIIETO BO3pPACTa, B3POCIBIMU
B 00pa30BaTEIbHOM, OOIIECTBEHHO IMOJIE3HOM, YUeOHO-UCCIE0BATEIHCKOM, MPOSKTHON
U JIPYTHX BHJIAX JACSTEIBHOCTH.

9 kjacc:

® - HPABCTBCHHOE CO3HAHME U MOBEJICHNE HA OCHOBE YCBOCHHSI OOIIEYCIIOBEYCCKIX
IIEHHOCTEI;

® - TOTOBHOCTb U CIIOCOOHOCTH K 00pa3oBaHHUIO, B TOM 4YHCIE CamMO00pa3oBaHUIO, Ha
MIPOTSHKCHUH BCEH JKU3HU; CO3HATEIHHOE OTHOIIECHUE K HEMPEpPHIBHOMY 00pa30BaHHIO
KaK YCJIOBUIO YCIEIIHOW NMpodeccuOHaIbHOM 1 001IeCTBEHHON NeSTebHOCTH;

® - 5CTETHYECKOE OTHOIICHUE K MUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOIICHHI;

® - TPUHATHE W pean3alfio I[EHHOCTEH 310poBOro W 0e30MmacHoro obpas3a KU3HH,
NOTPeOHOCTH B (DM3MYECKOM CaMOCOBEPIICHCTBOBAHHWM, 3aHATHUSX  CIIOPTUBHO-
03JIOPOBHUTEIIHPHON  JICATCILHOCTBIO, HEMPHUSATHE BPEIHBIX MPHUBBIYCK: KYPCHHS,
yHoTpeOIeHHsI alTKOT0JIsl, HAPKOTHUKOB;

® - (OepexHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K (QHU3UYECKOMY H
MICUXOJIOTUYECKOMY 37I0POBBIO, KaK COOCTBEHHOMY, TaK W JIPYTHX IIOJIeH, yMEHHE
OKa3bIBaTh MEPBYIO TTOMOIIIb;

® - 0CO3HaHHBIN BBIOOp Oyaymieit mpodeccuu U BO3MOXKHOCTEN peanu3aii COOCTBEHHBIX
KU3HEHHBIX TUIAHOB;

® - OTHOIIEHUE K MPOPECCHOHATHHON ACSITETLHOCTU KaK BO3MOXKHOCTH yUacCTHS B
pEIIeHUH JIMYHBIX, OOIIECTBEHHBIX, TOCYAPCTBEHHBIX, OOIICHAIIMOHAIBHBIX IPOOIIEM;

® - cOpMUPOBAHHOCTH SKOJIOTHUECKOTO MBINUICHHS, MOHUMAHUS BIIMSHUS COIHAIBHO-
SKOHOMHYECKUX TPOIECCOB HA COCTOSIHME TMPUPOAHOW U CONUAIBHOW CpPEIbI,
MIPHOOPETEHUE OIBITAa FKOJIOTO-HAMPABICHHON JCSITeILHOCTH;

® - OTBETCTBCHHOE OTHOIICHHE K CO3JIaHHIO CEMBbH HAa OCHOBE OCO3HAHHOTO MPUHSTHS
IEHHOCTEN CeMEHOM KU3HU.

IIpeaMeTHBIMU pE3yIbTaTAMU SBIISIOTCS:

7-9 ki1ace
1) HepBOHAYAIBHBIC MTPEJCTABICHH 00 HIESIX U O METOJaX T€OMETPHHU KaK 00 YHUBEPCATILHOM
SA3BIKC HAYKH 1 TEXHUKU,
2) YMEHHE CAMOCTOSITETILHO OINPEIEIISATh IeTH CBOET0 00yUeHHs U MpuoOpeTaTh HOBbIC 3HAHMS,

CTaBMTH M (POPMYJIHMPOBATH JUIs Ce0si HOBBIE 33/1a4M B yueOe, pa3sBUBAaTh MOTUBBI M MHTEPECHI CBOEH
[M03HABATEIILHOM JICSITEIHbHOCTH,

3) YMEHHE COOTHOCHTHb CBOM [JEHCTBUS C IUIAHMPYEMBIMHU peE3yJIbTaTaMH, OCYIIECTBIISTH
KOHTPOJb CBOEH JEATENbHOCTH B MpoOLEcce AOCTHKEHMs pe3yibTaTa, ONPEAeNisTh CIOCOOBI
JecTBUI B paMKax NpeAsIOKEHHBIX YCIOBUH M TpeOOBaHUM, KOPPEKTHPOBATh CBOU JIEHCTBUS B
COOTBETCTBUU C U3MEHSAIOLIENCS CUTyalluEn;

4) YMEHHE ONPENENSITh MOHSATHS, BBISBIATh UX CBOMCTBA U NMPU3HAKHU, CO3/1aBaTh 0000IIEHMS,
yCTaHaBJIMBATh aHAJIOTUH, KIACCU(PHUIIMPOBATH, CAMOCTOSTENIFHO BHIOMPATh OCHOBAHUS U KPUTEPHH
JUTS KIIacCU(UKAIH;

5) YMEHHE YCTaHABIIMBATH IPUUYNHHO-CJIEACTBEHHBIE CBSI3U, CTPOUTH JIOTMYECKOE
paccykJeHre, yMo3aKiItoueHue (MHIYKTUBHOE, AeTYKTUBHOE U 110 aHAJOTMK) U JieNlaTh BHIBOJIBL;
6) pa3BUTHE KOMIIETEHTHOCTH B 00JIACTH UCIOIB30BAHUS HHPOPMALIMOHHO-
KOMMYHMKAIIUOHHBIX TEXHOJIOTHI;

7) yYMEHHE BUJIETh T€OMETPUYECKYIO 3a7[auy B KOHTEKCTE MPOOIEMHON CUTyalluy B APYTUX
JTUCIUIUINHAX, B OKPYKAIOLIEH KU3HU;

8) YMEHHE MPaBUIBHO U JIOCTYIHO M3JIaraTh CBOU MBICIIM B YCTHOM M MUCBMEHHOU (hopme;

9) YMEHHE HaXOJUTh B PA3IUYHBIX HCTOUHMKAX HHPOPMALINIO, HEOOXOIUMYIO ISl PeIIeHUs



r€OMETPUYECKUX 32134, U IPEICTABIIATE €€ B IIOHATHOM (opMe, IPMHUMATH PEIICHUE B

YCJIOBHSIX HEIOJIHOM MITH U30BITOYHOM, TOYHOM MM BEPOSITHOCTHOM nH(OpManuy;

10)  ymenue obpabaThIBaTh M aHAIM3UPOBATH MOJYUYCHHYIO HHPOPMAIIHIO;

11)  yMmeHHe BBIABHTATh U PEAIM30BBIBATH TUIIOTE3bI IIPH PEIICHUN T€OMETPHUYECKUX 3a7ay;
12)  moHMMaHHWe CYIIHOCTH aJTOPUTMHUYECKUX ACUCTBUM U yMEHHUE NeiCTBOBATh B
COOTBETCTBHH C TPEAJIOKEHHBIM aJTOPUTMOM;

13)  yMeHME HaXOIUTh Pa3IMYHbIE CIIOCOOBI pEIICHHsI TEOMETPUIECKOM 3a/1auu,

pelaTh o3HaBaTeIbHbIe U MPAKTUYECKUE 33/1a4H;

14)  npuoOpereHHe OMbITA BHIMOJIHEHUS IPOSKTHON AEATEIbHOCTH.

15)  yMmeHHe WLIFOCTPHPOBATH U3yUCHHBIE MIOHITHS U CBOMCTBA (DUTYD, OMIPOBEPTaTh HEBEPHBIC
YTBEPKICHHUS;

16)  yMeHMe UCNOJIb30BaTh MaTEMAaTUYECKHE CPEJCTBA HATJISIIHOCTH (YEPTEXHU, TaOIUIIB,
CXEMBI U JIp.) ISl WUTIOCTPAIH, HHTEPIIPETALINH, apTyMEHTAIINH;



Conep:xkanue kypca “I'eomerpus” (7-9 ki1.)
IIpocreiimme reomerpudeckue Gpurypsi (15 yacos)
I'eomeTpus B uctopuueckoM pa3zsutuu. —Hauanal EBxinpa.
Touka, npsmas. Otpe3ok, ayd. Yron. Buzael yrimoB. CMeXHbIE W BEPTUKAJIBHBIE YIJIBL.
buccekrpuca yria.
Ilepecekarommecs u napauienpHele  mnpsmble.  lleprnenaukynspasle npsvbsie.  IIpnsnaku
napajuieIbHOCTH MpsAMBIX. CBONCTBA MapajuleNbHBIX NpsMbIX. lleprneHaukynsp ¥ HaKJIOHHAs K
MPSIMOM.
MHuoroyrojabHuku (105 yacos)
Tpeyronbuuku. Bunel TpeyronbHukoB. Mennana, OuccekTpuca, BBICOTA, CpPEOHSS JIMHUS
TpeyrojipHuKa. [Ipu3Haku paBeHCTBa TpeyroabHUKOB. CBONCTBA M MPU3HAKU PABHOOEAPEHHOIO
TpeyroiabHuka. CepeaMHHbIN NeprneHauKysap orpe3ka. Cymma yrioB TpeyrojpHuka. Bremrnue
yriel TpeyrojabHuka. HepaBeHcTtBo TpeyrosbHuka. COOTHONIEHHSI MEXKIY CTOPOHAMU U yTiaMH
TpeyroipHuka. [Iugarop u ero Bkiaa B matreMatuky. Teopema [Iudaropa.
[Tono6ubie TpeyronbHuku. [Ipu3Haku mogoOust TpeyrosbHUKOB. TOUKM IepecedyeHus MeIuaH,
OUCCEKTPUC, BBICOT TPEYTrOJIbHUKA, CEPEIUHHBIX MEPIEHIUKYJISAPOB CTOPOH TPEYroJIbHUKA.
CBoiicTBO OuccekTpuchl TpeyroiabHuka. Panec Munerckuil. Teopema dDaneca. Bkinaa rpeyeckux
MaTEeMaTHKOB B Pa3BUTHE HAyKU. MeTpuuecKkrue COOTHOLIEHHUS B MPSIMOYTOJIbHOM TPEYTOJbHHKE.
CuHyc, KOCHHYC, TAHT€HC, KOTAHT€HC OCTPOrO yTja MPsSMOYTOJbHOIO TPEYTOJbHUKA U yIiioB oT 0°
1o 180°. @opmyJibl, CBA3BIBAIOLINE CUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC OJTHOTO U TOTO € yrIja.
Pemenne tpeyronbHuKoB. TeopeMa CHHYCOB M TEOpEMa KOCUHYCOB.
Yerbipexyronbuuku.  Ilapamnenorpamm.  CBOWCTBA ¥ NPM3HAKM  [apajuleiorpaMMa.
[IpssMmoyronpbHUK, pOMO, KBajapaT, MX CBOMCTBA W mpu3Haku. Tpamenus. CpemHssi JUHUS
TpaIELUHU U €€ CBOICTBA.
MHoroyroiasHuKu. Beinykiisle MHOTOyroiapHUKU. CymMMa yIiloB BBITYKJIOTO MHOTOYTOJIBHUKA.
[IpaBuiibHBIE MHOTOYTOJIBHUKH.
OxkpyxHOCTB U Kpyr. I'eoMeTpryeckune nocrpoenus (25 4acon)
Jleonapn Ounep. OKpyKHOCTh M Kpyr. DJEMEHThl OKPYKHOCTH W Kpyra. lleHTpanbHbie u
BIIMCAaHHBIE yribl. KacarenbHas K OKPYKHOCTM M €€ CBOWCTBA. B3amMHOE pacmonoxeHue
IpsIMON M OKpYy>KHOCTH. OnucaHHasi U BIIMCaHHasl OKPYKHOCTHU TpeyrojibHHKa. BrcaHHble u
ONHUCAHHBIE YETHIPEXYTOJLHUKHM, WX CBOWCTBA M NPHM3HAKW. BIMCAaHHBIE M ONMCAHHBIE
MHOTOYT'OJIbHUKH.
I'eometpuueckoe mecto Touek (I'MT). CepenuHHbBIN TEpNEHAUKYISP OTpe3Ka M OUCCEKTpHca
yria kak ' MT.
I'eomeTprueckue MOCTpOEHUS LMPKYJIEM M JUHEMKOW. OCHOBHBIE 3aJaud Ha IOCTPOCHUE:
IIOCTPOEHUE YIJIA, PABHOTO JAHHOMY, IIOCTPOCHHE CEPEAMHHOrO MEPIEHIUKYJSpa ITaHHOIO



OTpe3Ka, MOCTPOEHUE MPSAMOi, MPOXOJALIEH Yepe3 NaHHYO TOUKY U NEPHEHAUKYJIIPHON JaHHOU
NpSIMOH, MOCTPOEHHE OUCCEKTPUCHI AaHHOTO yria. [locTpoeHue TpeyrosbHHMKA MO 3aJlaHHBIM
sneMmentam. Meron I'MT B 3amadax Ha mocTpoeHuUe.
JexapToBbl KOOPpAUHATHI HA MJI0cKOCTH (11 yacoB)
Pene [lekapt. @opMyia paccTOsTHUS MKy 1BYyMs ToukaMu. KoopinHAThI cepelnHbl OTpe3Ka.
VYpaBuenue Gurypsl. YpaBHEHUSI OKPY>KHOCTH U TIPSIMOM. YTJI0BOH KO(DPHUITUEHT TIPSIMOIA.
BekTops! (14 yacoB)
[Tonsitue BekTOopa. Monaynb (nnuHa) BekTopa. PaBHbie BekTOphl. KoyumMHEapHBIE BEKTOPHI.
Koopaunarter Bektopa. CilokeHHE M BBIYUTAHUE BEKTOPOB. YMHOXEHUE BEKTOpa Ha YUCIIO.
CkansipHoe npou3sBejieHue BeKTopoB. KocuHyC yriia Mex1y IByMsl BEKTOPAMHU.
I'eomeTpuueckue npeodopaszopanus (10 yacos)
[Tonsatue o mnpeoOpazoBanuu Qurypsl. JIBwkenue ¢urypel. Buapl nBmwxenus (urypsr:
NapajuieJbHbIil MEPEHOC, OCeBas CHUMMETpHUSA, LEHTPaJbHAsl CHUMMETpPHUs, IOBOPOT. PaBHbIE
¢urypsl. l'omoterus. [Togobue puryp.
Benukue yueHbple-MaTEMaTUKHU U UX POJIb B Pa3BUTHUH HAYKH.



TeMaTu4yeckoe MJIAHNPOBAHUE
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XapakrepucTuka OCHOBHBIX BH/IOB
Y4eOHOM 1esiTeJIbHOCTH

7 KJ1acc

1

[Ipocreitmme
TEOMETPUUECKHE

¢burypsl u
CBOMCTBA

HX
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Ilpusooums IpUMEpbI TEOMETPHUSCKUX PUTYD.
Onucwiéams TOUKY, IPSIMYI0, OTPE30K, JIy4, YTOJL.
Dopmynuposams:

onpeoeneHus: PaBHBIX OTPE3KOB, CEPEAMHBI OTpPE3Ka,
paccTosiHUSA MEXAY IBYMsI TOYKAMH, JOTIOTHHUTEIBHBIX
JTydeif, pa3BEPHYTOrO yIiia, PABHBIX YIIIOB, OUCCEKTPUCHI
yria, CMEKHBIX u BEPTUKATBHBIX VTJIOB
MEePECeKAIOIINUXCS MPAMBIX, TEPIEHIUKYISIPHBIX MPSIMBIX,
NEepIEeHIUKYIISAPa, HAKIOHHOM, PaCCTOSIHUS OT TOUKH JI0
MIPSIMON;

ceolicmea: pactoiI0KEeHUsI TOYEK Ha TPSMOA, U3MEPEHHS
OTPE3KOB U YIJIOB, CMEXHBIX U BEPTUKAJIBHBIX YTJIOB,
MEPIICHINKYJIIPHBIX TPSAMBIX; OCHOBHOE CBOHCTBO
MIPSIMOM.

Knaccugpuyuposamo yriepl.

Jloka3zvleams: TEOPEMBI O MEPECEKAIOIINXCS MPSIMBIX, O
CBOMCTBaX CMEXKHBIX W BEPTUKAIBHBIX YIJOB, O
€MHCTBEHHOCTH MPSIMOW, TEpPHNEHAUKYISIPHOH  JTaHHOM
(cmyuaii, korja Touka JeKUT Ha JaHHOM MPsIMON).
Haxooums nnuHy OTpe3ka, TpaayCHYIO Mepy yrIia,
UCITIOJIb3Ys CBOMCTBA UX U3MEPEHUN.

H306pascams ¢ MOMOUIBIO YEPTEKHBIX MHCTPYMEHTOB
reoMeTpHUECKUe PUTYpBI: OTPE30K, JIyY, YTOJ, CMEKHBIC
U BepTUKAJbHBIC YTIIIbl, IEPIECHAUKYISIPHBIE TIPSMBIE,
OTPE3KH U JTyYH.

Tlosacnams, 4TO TaKOE aKCUOMa, OTIpefiesieHUe, TeopeMa,
MOJYTIOCKOCTh, YTOJI MEXY IBYMS MPSIMBIMHU.

Pewams 3an1aun Ha BBIUKCIEHHME U J0KA3aTEIbCTBO,
MPOBO/ISI HEOOXOIUMBIE TOKA3aTENbHbBIE PACCYKICHUS
T'eomempus 6 ucmopuueckom pazeumuu. “‘Hauana”
Esxnuoa

TpeyroJbHUKN

18

Onucvleams CMBICT TIOHSTHSL «PaBHBIE PUTYPBD».
[IpuBOIUTE MpUMEPHI PaBHBIX QUTY.

H3zobpasrcams u HAXOAWTh HAa  PHUCYHKax
PaBHOCTOPOHHHE, PABHOOEAPEHHBIE, MPSIMOYIOJbHbIE,
OCTPOYTOJIbHbIE, TYNOYTOJIbHbIE TPEYTOJbHUKU M HX
JJIEMEHTHI.

Knaccugpuyuposams TpeyroabHUKU 1O CTOPOHAM H
yTam.

Dopmynuposamsw:

onpeoeneHus: OCTPOYTOJIBHOTO, TYHOYTOJIBHOTO,
IPSIMOYTOJIBHOTO, pAaBHOOEIPEHHOT0, PABHOCTOPOHHETO,
Pa3HOCTOPOHHEIO  TPEYrOJIbHUKOB; OMCCEKTPUCHI,
BBICOTHI, MeIHaHbI TPEYroJbHHKA; PaBHBIX
TPEYTrOJIbHUKOB; CEPEAMHHOIO NEPIIEHUKYJIIpA OTPE3Ka;
nepuMeTpa TpeyrojJbHUKa;

ceoticmea: paBHOOEIPEHHOTO TPEYroJIbHUKA,
CEpEeTMHHOTO MEPIEeHIUKYIIpa OTpPe3Ka, OCHOBHOIO




CBOICTBA paBEHCTBA TPEYTrOJIbHUKOB;




MPU3HAKU: PABEHCTBA TPEYTOJILHUKOB, PABHOOEIPEHHOTO
TPEYTOJbHUKA.

/Jloxazvieams TEOPEMBI: O €IUHCTBEHHOCTH MPIMOI,
MEePIEHANKYJISIPHON JaHHOM (CTydyai, KOT/1a TOUKa JICKUT
BHE [IaHHOW TpSAMOK); TpU TpPU3HAKA DPABEHCTBA
TPEYrOJbHUKOB; MPU3HAKHU pPaBHOOCIPEHHOTO
TPEYTOJIbHUKA; TEOPEMBI O CBOMCTBAX CEPEIMHHOIO
MIEPIICHINKYJIIpa, PABHOOSPEHHOTO ¥ PAaBHOCTOPOHHETO
TPEYTrOJIbHHUKOB.

Pazvacuams, 4T0 Takoe T€OpEMa, ONMKUCHIBATH CTPYKTYPY
TeopeMbl. OOBACHATH, KAaKyI) TEOpeMy Ha3bIBalOT
OOpaTHOM JaHHOM, B YEM 3aKII0YaeTCs METOJ
JI0KA3aTeNbCTBA OT MPOTUBHOTO. [IpMBOIUTH MpHUMEpPHI
HCITI0JIB30BAHUS 3TOTO METO/IA.

Pewamyo 3a1a4n Ha BBIYUCIIEHUE U JOKA3aTEIIbCTBO

Bxnan I'PCUCCKUX MATCMATHKOB B PA3BUTHC HAYKH.

[TapamiensHbie
psIMBIE.
Cymma yriioB
TPEyrojbHUKa

16

Pacnosnasams Ha yepTexax napajjieibHble PsIMBIE.
H306pasicams ¢ NOMOUIbIO JIMHEHKH M yrOJIbHUKA
napasuieabHbIe IPSIMbIE.

Onucwvliéams yribl, 00pa30BaHHbIE IIPU NEPECCUECHUU
JBYX IPSAMBIX CEKYILEH.

Dopmynuposamo:

onpedenenusi; TAPAJUIEIbHBIX MPSAMBIX, PACCTOSHUS
MEXIY MNapajuleJbHBIMU IPSMBIMU, BHEIIHEro yria
TPEYroJbHHUKA, TUIIOTEHY3bl U KATETA;

ceolicmea: napasenbHbIX HPSMBIX; yTJIOB
00pa30BaHHBIX MIPU MEPECCUCHUH MAPAIICIBbHBIX MPSMBIX
CEeKYIIeH; CyMMBbl YJIOB TpPEYrojbHMKA; BHEIIHEro yria
TPEYrOJbHUKA; COOTHOILIEHUN MEXIYy CTOpPOHaMH U
yIJIaMU TPEYroJabHUKA; IPSIMOYTOJIBHOIO TPEYTOIbHUKA;
OCHOBHO€ CBOWCTBO MapaJIJIEJIbHBIX MPSIMBIX;

Npu3HaKuy: NapaieaIbHOCTUIIPAMBIX,PABEHCTBA
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.

/Jlokaszvieams: TEOpeMbl O CBOMCTBaxX MNapajlieIbHBIX
IPSIMBIX, O CYMME YIJIOB TPEYTOJIbHUKA, O BHEIIHEM YIJIe
TPEYroJbHUKA, HEPABEHCTBO TPEYroJbHUKA, TEOPEMBI O
CPaBHEHHUHU CTOPOH U YIJIOB TPEYIOJIbHUKA, TEOPEMBI O
CBOMCTBaX MNPSAMOYTOJIBHOTO TPEYrOJbHUKA, MPU3HAKU
napasuleIbHbIX NPSMBIX, PABEHCTBA

IPSMOYTOJIBHBIX TPEYTOJIbHUKOB.

Pewams 3a1aun Ha BEIYUCIIEHUE U J0KA3aTEIbCTBO

OKpyX HOCTb U KPYT.
I'eomeTpuyeckue
MIOCTPOCHUS

16

lloacnamy, 4YTO Takoe 3ajada Ha IIOCTPOCHMUE;
reomerpuueckoe Mecto Touek (I'MT). IlpuBoguth
npumeps [ MT.

H306pasicams Ha pUCYHKaX OKPYIKHOCTb U €€ DIIEMEHTBI;
KacaTeJbHYIO K OKPY’KHOCTH; OKPY>KHOCTb, BIIUCAHHYIO B
TPEYTrOJbHUK, 1 OKPYHOCTb, OIIMCAHHYIO OKOJIO HETO.
OnuceiBaTh B3aMMHOE PAaCIOJIOKEHUE OKPYKHOCTH U
MIPSIMOM.

Dopmynuposams:

onpeodenenusi. OKPYKHOCTH, Kpyra, HX D3JIEMEHTOB;
KacaTeJIbHOM K OKPY’KHOCTH; OKPYXKHOCTH, OIHCAHHOMN
OKOJIO TpPEYTOJIbHUKA, OKpPYKHOCTH, BIIMCAaHHOW B

TPEYTOJIbHIK, BHEBIHCAHHOU OKPYKHOCTH




TPEYroJbHHKA;




ceolicmea. CepeIMHHOTO nepneHanKysipa kak ['MT;
ouccektpucel yrima kak ['MT; kacarenbHOW K
OKPY’KHOCTH; JUAMETPA U XOP/Ibl; TOUKU MEPECCUECHUS
CEPEIMHHBIX NEPIEHINKYJIIPOB CTOPOH TPEYIOJIbHUKA;
TOUYKH MepeceueHus: OMCCEKTPUC YTIIOB TPEYTONbHUKA,
TOUYKH NE€pECeUeHuUs] OMCCEKTPUC IBYX BHEIIHUX YIJIOB
TPEYTOJIbHUKA;

NPU3HAKU KaCaTeIbHOM.

[Hoxazvieams: TeopeMbl 0 cepeauHHOM NeprneHauKyspe

u Ouccektpuce yrima kak [MT; o cBoiicTBax
KacaTeNnbHON; 00  OKPY)KHOCTH,  BIHCAaHHOW B
TPEYTOJIbHUK,ONIMCAHHOMOKOJIOTPEYT OJIbHUKA,
BHEBIIMCAHHOW OKPYKHOCTH TPEYT'OJIbHUKA; IPU3HAKU
KacaTeJIbHOM.

Pewams 0CHOBHBIE 3a/1a4M HA ITIOCTPOEHUE: ITIOCTPOCHUE
yIjla, pPaBHOrO JaHHOMY; ITOCTPOEHHE CEPEIUHHOIO
NEPIEHANKYJISIPa JaHHOTO OTPE3Ka; IOCTPOEHUE MPSIMOH,
MPOXOJSIIEH Yepe3 JaHHYI0 TOUKY U MEePIEHANKYIISIPHON
JAHHOM TPSMOMN; MOCTPOEHUE OMCCEKTPHUCHI JAHHOTO
yIJIa; IOCTPOEHUE TPEYTOJIbHHUKA IO IBYyM CTOPOHAM U
yIIIy MEXJy HUMU; [0 CTOPOHE U JIBYM MPUJIEKAIUM K
HEH yriaMm.

Pewams 3anaun Ha noctpoenne merogom ' MT.
Cmpoump TPEyTOIBHUK TI0 TPEM CTOPOHAM.

Pewams 3amaunm Ha BBIYUCIICHME, JOKA3aTeIbCTBO U
IOCTPOEHUE

5 [loBTOpenue u|3 Bxiiag rpeyeckux MaTEMAaTUKOB B Pa3BUTHE HAYKH.
CUCTEeMaTH3alUs
yueOHOro MaTepuasa

Bcero 68 4.

8 kiracc

1 | MHOroyrosbHUKH 22 Tloacnams, 9TO TAKOE MHOTOYTOJIbHUK.
YeThIpeXyroIbHUKH OnuceIBaTh 2JI€MEHTHl MHOTOYTOJIbHUKA.

Pacno3znasams BeIyKIIbIE U HEBBITYKIIbIE
MHOT'OYTOJIbHUKH.

Pasznuuams He0OXOAMMBIE U TOCTATOYHBIC

ycloBusi. M306pasxcams M HAXOUTH HA PUCYHKAX
MHOT'OYTOJIBHUKH Pa3HbIX BUJIOB U UX 3JIEMEHTHI.
Dopmynuposamy:

onpeoeneHus: napajuiesaorpamma, BBICOTBI
napasuiesorpaMMa; MpsiMOyroJibHHUKa, poM0a, KBapara;
CpeOHEl JMHUU TPEYTrOJIbHUKA; Tpaneluu, BBICOTHI
Tpanenuu,

ceoticmea. apajijiesiorpaMma, IpsiMOyroJibHUKa, poMoa,
KBaJlpaTa, CpeIHHUX JIMHUN TPEYroJbHUKA U TPATeIHH;
npu3HaKy: mapasenorpaMmma, IpsMoyTojbHIKa, poMoa,
BIIMCAHHOTO ¥ ONMCAHHOTO YETHIPEXYTOJIBHHKA.
Hoxazviéams: TEOPEMBI O CyMME YIJIOB MHOTOYTOJIbHUKA,

0 CYMM€ BHEIIHHX YIJIOB MHOTOYT'OJIBHUKA, O CBOMCTBAx
Y IpU3HAKax Mapajiesaorpamma, npsiMoyrojibHUKa,
pomOa, KBagpara, 0 BEICOTaX TPEYTOJIbHUKA.

Ilpumensamov U3y4eHHBIE ONPEIEICHUS, CBOMCTBA U

NPU3HAKYU K PELICHUIO 3a7a4




ITomoGue
TPEYTrOJILHUKOB

16

DopMyIUpPOBaTH:
onpedeneHus: OTHOLICHHUS JBYX OTPE3KOB, MOT00HBIX
TPEYTOJIbHUKOB;
c60licmBa:METUAHTPEYTOJIHUKA,

OMCCEKTPUCHI TPEYTOJIbHHKA,
NIEPECEKAIOIINXCS X0/, KacaTeJIbHOU
U CeKylIeH;
NpU3HAKU TOA00US TPEYTrOJbHUKOB;
meopemul: Paneca, 0 MPOMOPLUOHATBHBIX OTPE3KAX, O
npsMoii Diiepa, 006 OKPYKHOCTH JIEBATH TOUEK.
Jlokazvleamy.:
meopemul: Paneca, 0 MIPONOPLUOHAIBHBIX OTPE3KAX,
0 CBOMCTBax MeJMaH TPEYrojJbHUKa, OUCCEKTPUCHI
TPEyToJIbHUKA;
ceoticmea: TIEPECcEKarIUXCcs XOpA, KacaTelbHON
U CeKyIlel, OMCCEeKTPHUCHI BHEIIHETO yIila TPEYTOJbHUKA;
JlemMmy 0 IOJOOHBIX TPEYTONIbHHUKAX;
NPpU3HAKU TOA00HS TPEYTOJIbHUKOB.
IIpumensame N3y4eHHbIE ONpENIEICHUS, CBONCTBA U
IPU3HAKHU K PELIEHUIO 3a]a4
Danec Munemcxuil. Jleonapo Diinep.

Pemenue
MPSIMOYTOJIBHBIX
TPEYTrOJbHUKOB

14

Dopmynuposams.:

onpedeneHus: CUHyca, KOCUHYCa, TAHT'€HCa, KOTAaHI'€HCa
OCTPOTrO yIJia IPSIMOYTOJIbHOIO TPEYTOJbHUKA;
ceoticmea: BBIPAXKAIOIINE METPUYECKUE COOTHOLIECHHUS B
IPSIMOYTOJIBHOM TPEYTOJIbHUKE U COOTHOLIEHUS MEXTY

CTOPOHaMH M  3HAYCHUSIMHU TPUTOHOMETPUUYECKHUX
(YHKIHH B IPSMOYTOJIEHOM TPEYTOJIbHHKE.
3anucvieams TPUTOHOMETPUUECKUE bopMmybI

BBIPKAIOIINE CBSI3b MEXKIY TPUTOHOMETPUIECKUMY
(YHKIIUSIMU OJTHOTO U TOTO K€ OCTPOro yria.
Pewams npsiMOyTOJIbHBIE TPEYTOILHUKH.
[Hoxazvieamo:

meopemy O METPUYECKUX COOTHOIIICHUSIX H
IpsIMOYTOJILHOM TpeyrolibHuKe, Teopemy [udaropa;
¢opmynsi, CBA3BIBAIOIINE CHUHYC, KOCHHYC, TaHTECHC,
KOTaHT€HC OJIHOTO U TOTO K€ OCTPOro yrJia.

Bv1600ums 0CHOBHOE TPUTOHOMETPHUIECKOE TOXKICCTBO
Y 3HAYCHHS CUHYCa, KOCUHYCa, TAHT'€HCa U

KoTaHreHca ais yrioB 30°, 45°, 60°.

Ilpumensamos U3ydyeHHbIE ONPEEIEHUS, TEOPEMBI

Y GOPMYJIBI K pEIICHHIO 3a/1a4

Tughazop.




IInomanp
MHOFOerJ’IBHI/IKa

10

Dopmynuposamo:

onpeoeneHuys: TUIOMAIN MHOTOYTOJIbHUKA, PABHOBEIUKUX
MHOTOYTOJIbHUKOB, PaBHOCOCTABIICHHBIX
MHOTOYTOJIbHUKOB;

OCHOGHbIe C80licMEa TUIONIAI MHOTOYTOJIbHHUKA.
Jloxazvieams TEOPEMBI O MIIOMIA/IA: IPSIMOYTOIbHUKA,
napajierorpamma, TpeyrojbHUKa, TPANELUH.
3anucvigams 1 10Ka3bIBaTh (HOPMYIIBI 7Sl BEIYUCIICHUS:
paznyCcoB BIHCAHHON M BHEBMHCAHHOMN OKPYKHOCTH
TPEyroJbHHKa.

Ilpumensamo U3y4eHHbIE ONPEACTEHUS, TEOPEMbI

1 GOpMYJIIBI K PEHICHHUIO 3a/1a4




[ToBTOpEHUE 15
cucreMaTu3anus

y4eOHOro Marepuaa

Bcero 68 u.

9 kjaacce

1

Pemenue
TPEYTOJbHUKOB

16

Dopmynuposamy:

onpeodeneHus: CUHyca, KOCUHYCa, TAHT€HCa, KOTAaHTeHCa

yraa ot 0° no 180°.

Dopmynuposamo u Pa3bACHATh OCHOBHOg

TPUTOHOMETPUUECKOE TOXKAECTBO. BhIUNCIATE 3HaUEHKE

TPUTOHOMETPHUYECKON (PYHKIIMM yIJIa 1O 3HAYCHHUIO

OJIHOM U3 €ro 3a/laHHBIX (QYHKITHI.

Dopmynuposams U 10Ka3bIBaTh TEOPEMBI: CUHYCOB,

KOCHHYCOB, CJIEJICTBUSI U3 TEOPEMBI KOCUHYCOB U

CHUHYCOB, O CBOMCTBAaX JJIMH CTOPOH H
JMaroHajein napauieaorpamma, 0
IO ONMCAaHHOTO MHOT'OYTOJIbHUKA.

3anucvieams 1 10Ka3pIBATh (HOPMYIIBI JIJIsT HAXOXKICHUS

IJIOIIA/IM TPEYroJIbHUKA, [apaJuIeIOrpaMMa, BBIITYKIIOTO

YEeThIPEXYTOJIbHIUKA,MHOTOYTOJIbHUKA,0[TUCAHHOTO

OKOJIO OKPY’KHOCTH, pajinyca OIMCAHHON OKPY>KHOCTEM

TPEYTOJIbHUKA.

Ilpumensimoy W3y4YeHHBIE ONPENECICHHS, TEOPEMbI U

(hopMYyJIBI K PEHICHHIO 3324, peliaTh TPEYTrOJbHUKU

[IpaBunbHBIE
MHOT'OyTOJIbHUKH

Onucwiéams, YTO TaKO€ LEHTP M LEHTPAJbHBIA YTroi
IIPABWJIBHOTO MHOT'OYTOJIBHUKA, CEKTOP U CETMEHT KpyTa.
Dopmynuposamo:

onpedeseHue PaBUIbHOTO MHOTOYTOJIbHUKA;

c6oticmea NPAaBUIILHOTO MHOTOYTOJIbHUKA.

/loka3vieams CBOICTBA IPaBUIIbHBIX MHOTOYTOJIbHUKOB.
3anucvieamvupazbCHATbPOPMYIBIITNHbBI

OKPYHOCTH, IUIOIAIN Kpyra.

3anucvleams 1 10Ka3bIBaTh (HOPMYIIBI AJTUHBI AYTH,
IUIOILAN CEKTOPA, (POPMYJIbI JJIs1 HAXOXKIEHHS painyCcoOB
BIIMCAHHOW M OIIMCAaHHOW OKPYKHOCTEW NPAaBUIBHOIO
MHOTOYTOJIbHHKA.

Cmpoums ¢ TOMOLIBIO HUPKYJIS U JIMHENKN IPaBUIIbHBIE
TPEYTOJIbHUK, YETHIPEXYTOIBHUK, [IECTUYTOJIbHHUK.
Ipumensamo U3ydeHHbIE ONPEAEICHUS, TEOPEMBI U
(hOpMYyJIBI K PEHICHHIO 33124

JlexapToBbI
KOOPJIMHATHI HA
IJIOCKOCTH

11

Onucwviéams TPSIMOYTOJIbHYIO CUCTEMY KOOPJMHAT, B UeM
COCTOMT METOJ KOOpAUHAT

Dopmynuposamo:

onpedenenus; ypaBHEHUs (PUTYPBI, SJTUIICA, THIIEPOOIIHI;
HE00X0IMMOE U JOCTATOYHOE YCIIOBUS MapalyieIbHOCTH

Y NIEPHEHANKYJISIPHOCTH ABYX MPSAMBIX.

3anucvleame 1 10Ka3bIBaTh (HOPMYIIBI PACCTOSHUS

MEXIY JBYMsl TOUKaMH, KOOPJAMHAT TOUKH, JETAIIei
OTPE30K B JJAHHOM OTHOIIIEHUH, PACCTOSIHUS OT TOUKHU

JI0 TIPSIMOM.

Bvisooums ypaBHEHHE OKpPYXHOCTH, 00IIee ypaBHEHHE
IpsIMOiA, ypaBHEHUE  NPSIMOM c YTJIOBBIM
k02 punmeHTom, YpaBHEHUE NPSIMOW, MPOXOJALIEH




4qepes JIBE TOUKH.
Pene Jlexapt u ero BKIIaJ B HAYKY.




Jloka3zvlieams HEOOXOUMOE U JOCTATOYHOE yCIOBHUE
NapauIeTIbHOCTH U TIEPIICHANKYJISIPHOCTH JIBYX MPSMBIX.
Ilpumenams WM3ydeHHBIE OINpPEAENEHHs, TEOPEMBI H
(GOpMYIIBI K pEIICHHIO 3314

Pene Jlexapm.

Bexkrops!

14

Onucwvléams TTIOHIATUS BCKTOPHBIX U CKAJIAPHBIX BCIIUYWH.
I/IJ'IJ'IIOCTpI/IpOBaTB TIOHATHUEC BCKTOpA.

Dopmynuposamy:

onpedeneHusi.  MOIYJS  BEKTOpa, KOJUIMHEAPHBIX
BEKTOPOB, PaBHBIX BEKTOPOB, KOOPJIWHAT BEKTOPA,
CYMMBI BEKTOPOB, pa3HOCTH BEKTOPOB,

ITPOTHUBOIIOJIOXXHBIX BCKTOPOB, YMHOXCHHSA BCKTOpa Ha
YHCII0, CKAJISIPHOTO IPOU3BEICHUSI BEKTOPOB;

ceolicmeéa: PaBHBIX BEKTOPOB, KOOPJHMHAT PaBHBIX
BEKTOPOB, CIIOKEHHUSI BEKTOPOB, KOOPJIWHAT BEKTOPA,
paBHOTO CyMME M BEKTOpPa, PAaBHOTO Pa3HOCTH IBYX
BEKTOPOB, KOJUIMHEAPHBIXBEKTOPOB,YMHOKCHHUS
BEKTOpAa Ha YHUCIIO, CKAISIPHOTO IPOW3BEICHUS JIBYX
BEKTOPOB, EPIICHINKYIISPHBIX BEKTOPOB.

Jlokaszvieams TEOpPEMBI: O HAXOXICHUH KOOPIUHAT
BEKTOPA, 0 KOOpJUHATAX CYyMMbI M PA3HOCTH BEKTOPOB,
00 yCIOBHM KOJUTMHEAPHOCTH JIBYX BEKTOPOB, O
HAXO0KJICHUU CKaJSIPHOTO MPOU3BEICHHS JIBYX BEKTOPOB,
00 yCJIOBMM NEPIEHIUKYJSAPHOCTU JABYX BEKTOPOB, O
pa3IoKEeHUH BEKTOpa 1o JIIBYM JTAHHBIM
HCKOJIJIMHCAPHBIM BCKTOPAaM.

Haxooums KOCHHYC yTJIa MEXIy ABYMS BEKTOPAMH.
Ilpumenssimy W3y4YCHHBIC OIpPEICIICHUS, TEOPEMbI H
(hOpMYyJIBI K PEHICHHIO 3324




[TpeoGpa3zoBanue
duryp

10

Tlpusooums ipuMepsl MpeodpazoBaHus GUTYP.
Onucvieams TpeoOpa3zoBanus (GUTyp, B YaCTHOCTH:
napasienbHblii IEPeHOC, OCEBYI0 CUMMETPHIO,
HEHTPATLHYI0 CHMMETPHIO, TOBOPOT, TOMOTETHIO,
nojooue, oopaTuMbIe MpeoOpa3oBaHws, MPeoOpa3oBaHUE,
oOpaTHOe JJaHHOMY, TIpeoOpa3zoBaHue GUTYpPHI Ha ceos,
TOXKIECTBEHHOE MPe0Opa30BaHNe, KOMITO3UIIHIO ITPe-
o0Opa3oBaHMiA.

Knaccughuyuposams npeobpazoBanus Guryp.
Dopmynuposamy:

onpedenenus: JIBWKEHHS; PpaBHBIX (UIYpP; TOYEK,
CUMMETPUYHBIX  OTHOCHTEIBHO  MpPSIMOH;  TOYEK,
CUMMETPUYHBIX  OTHOCHTEIBHO  TOYKH;  (UrypBl,
UMEIOIIe OCh CUMMETpUHu; (UTYpHI, UMEIOIIEH IEHTP
CUMMETPUH; OJT0OHBIX (PUTYD;

ceoticmea: NBWXEHUS, TapaieIbHOTO IEPEHOCa, OCEBOM
CUMMETPHH, LEHTPAIbHOW CHMMETPHUH, IIOBOPOTA,
TOMOTETHH, TTO100US;

meopemvi: 1lans, 06 OTHOIIEHUH TUIOIIAAeH MTOJOOHBIX

MHOTOYTOJIbHUKOB.
/Jlokazvlieams  TEOpeMbl: O  CBOMCTBAaX  JIBMIKEHHS,
napajuleIbHOTO  TEpeHoca,  OCeBOM  CHUMMETPHH,

HEHTPAJIbHOW CHMMETPHUH, TMOBOPOTA, TOMOTETHUH, OO0
OTHOIIIEHUH TUIOMIA/Iel TOTOOHBIX TPEYTOJIbHUKOB.
Ipumensimov V3ydeHHBIE ONPECIICHUS], TEOPEMBI

1 GOpMYIIBI K PEIICHHUIO 3a/1a4




6 | HauanbHble 5 Cmpoums.: M300pa’keHHUs] NPOCTPAHCTBEHHBIX (UTYD:
CBE/ICHUS Ky0a, IpSMOYTOJIbHOTO Mapajjiesienuneaa, TupaMubl,
IO CTEPEOMETPUH HpU3MBI, KOHYyCa, 11apa.
Haxooumb: 31eMeHTBI TPOCTPAHCTBEHHBIX QUTYD
7| IloBTOpEHME U 3 |Benukue yuyeHble-MaTEMaTHKU U UX POJb B Pa3BUTHUU
cucTeMaTH3alus HAYKU.
y4eOHOro Marepuaina

Bcero 68 u.



















