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IHosicHUTEALHAA 3aIIHCKA

Pabouas nporpamma 'bOY COLI Ne 29 r. Cei3panu o  M300pa3suTEIbHOMY UCKYCCTBY Ha
YpOBHE OCHOBHOrO OOIIEro oOpa3oBaHUs COCTaBlIeHa ¢ y4deToM TpeOoBaHuii DenepanbHOrO
rOCyJapCTBEHHOTO 00pa30BaTEeNbHOIO CTaHJIApTa OCHOBHOTO o0Imiero oOpa3oBaHus (yTBEpKIeH
NPUKa30M MHHHCTEPCTBA 0Opa3zoBanus U Hayku Poccuiickoii @enepanuu Nel897 ot 17.12.2010 B
penakuuu TpukazoB MwunoOpHaykn Ne 1644 ot 29.12.2014 u Nel577 or 31.12.2015), B
COOTBETCTBUHU C OCHOBHOM 00pa3oBaTelIbHON MpOrpaMMOi OCHOBHOTO o011ero oopaszosanus [ bOY
COL Ne 29 r. Cp13panu.

Pa6ouas mporpamma «I'EOMETPUS» pa3paborana Ha OCHOBE MPOTPaMMBI OCHOBHOTO
obmero oopazoanus «I' EOMETPUS» 7-9 knaccer (aBTopsl JI. C. AtanacsH, B. @. byry30B u ap.);
Mockaa, «IIpocsemienue, 2015 rox.

KonuyecTBo uacoB B Henento B 7-9 kitacce 1o yueOHOMY IJ1aHy - 2 9.

Conepxanne npeamera «[ eomerpusi» peanusyercs Ha matepuaine Y MK: I'eomerpus. 7 - 9
knaccel:/ JI. C. AranacsH, B. ®@. bByry3os, C. B. Kagomiies u ap.

[Tnanupyemble pe3ynbTaThl OCBOEHHS Y4eOHOr0 NpeaMeTa

BeinmyckHuk HayduTcs B 7-9 kinaccax (JUist HCHIOJIb30BaHUS B TIOBCEAHEBHOM KU3HU U 00ECIIeYeHUs
BO3MOYKHOCTH YCIIELIHOT'O POJODKEHUS 00pa3oBaHus Ha 0a30BoM ypoBHe) ['eomerpuueckue
burypsi

*  OmnepupoBaTh Ha 0a30BOM YPOBHE MOHATHSIMHU '€OMETPUUECKUX (DUTYD;

*  U3BJIEKaTh MHPOPMAIUIO O TEOMETPUUECKUX (PUTYpax, MPEJCTABIECHHYIO HA YEPTEKaxX B
SIBHOM BUJIE;

*  IPUMEHSATH JUIS pellieHHs 3a]1a4 TeoMeTpruuecKue GpakThl, €CIH YCIOBHS UX TPUMEHEHUS
3aJaHbl B IBHOH Qopme;

* pewmarh 3aJaud Ha HAXOXKJICHME T'€OMETPHUYECKUX BEJIUYMH M0 oOpasnam WiIu
aIroOpuTMaM.

B noBceaHeBHOMN KU3HU U IPU U3YYEHUH JIPYTUX MTPEIMETOB:

*  HCIOJIb30BaTh CBOMCTBA F€OMETPUYECKUX (DUTYp AJIS pelIeHHs TUIIOBBIX 3ajiay,
BO3HUKAIOIIMX B CUTYyallUsIX TOBCEIHEBHOM JKU3HM, 3a]1a4 MPAKTUYECKOTO COJIEPIKaHNUS.
OTHoOmEeHUs

*  OnepupoBaTb Ha 0a30BOM YpOBHE MOHATUSMH: PaBEHCTBO (UTYp, paBHbIE (QUTYPHI,
PaBEHCTBO TPEYTOJbHUKOB, aPAJIJIEIBHOCTD IPSIMBIX, EPIEHIUKYISIPHOCTD MPSAMBIX, YIIIbl MEKIY
IPSIMBIMU, IEPIIEHANKYJISP, HAKIIOHHAS, IPOEKIIN.

B noBceaHeBHON KU3HU U IPU U3YYEHUH IPYTUX TPEIMETOB!

*  HCNOJIBb30BaTh OTHOLIEHUS I PEIIEHUs MPOCTEHIIMX 3aJad, BO3HUKAIOIIMX B
peanbHON KU3HU.
W3mepeHus v BbIYHCIECHUS

*  BrinmonHATH U3MEpEHUE JUIMH, PACCTOSHUM, BEJIMYUH YIJIOB, C TOMOIIbIO HHCTPYMEHTOB
JUIsL A3MEPEHUN IJIUH U YIJIOB;

*  OpuUMEHATh (OpMyaBl TEepuUMeTpa, IUIOMAAM U 00beMa, IUIOMAAM TOBEPXHOCTH
OTJIEIbHBIX MHOTOI'PAaHHUKOB IIPY BBIUMCIEHUSIX, KOTJ]a BCE JaHHBIE UMEIOTCS B YCIIOBUH;

* mpumeHsATh Teopemy lludaropa, 6a3oBble TPUTOHOMETPHUUECKUE COOTHOLICHMS IS
BBIYMCIICHUS IIIUH, PACCTOSHUM, IIJIOIIAIEH B IPOCTEUILINX CIIydasiX.



B noBceaHeBHOM KU3HU U IPU U3YYEHUHU APYTHX MPEAMETOB:

*  BBIUUCIIATH PACCTOSHUSA Ha MECTHOCTH B CTaHAAPTHBIX CHUTyalUsX, IUIOIIAAM B
NPOCTEUIINX CITydasiX, IPUMEHATh (GOPMYIBI B MPOCTEHIINX CUTYallMSIX B MOBCEAHEBHOM KHU3HH.
I'eomeTpuyeckue NOoCTpOCHUs

* H3zoOpaxxaTh THMOBBIE IJIOCKHWE (UTYpbI M (GUTYphl B HPOCTPAHCTBE OT PYKH U C
MOMOUIbI0 UHCTPYMEHTOB.

B noBceaHeBHOM KU3HU U NIPU U3YYEHUH IPYTUX IIPEIMETOB!

*  BBINOJIHATH NPOCTEHIINE TOCTPOEHUS] HA MECTHOCTH, HEOOXOAUMBIE B PEaJIbHOI

AKHU3HU.
['eomeTpuueckue npeoOpa3oBaHus

*  Crpouts purypy, CHMMETPUYHYIO JaHHOH (UIrype OTHOCUTEIBHO OCH U TOUYKH.
B noBceaHeBHOM KU3HU U IPU U3YYEHUHU APYTHX MPEAMETOB:

*  pacno3HaBaTh ABMKEHHE OOBEKTOB B OKPYKAIOIIEM MHPE;

*  pacmo3HaBaTh CHMMETPUYHBIEC (PUTYPBI B OKPY)KAIOIIEM MHUPE.

BexTopsl 1 KOOpAMHATHI HA MIIIOCKOCTH

. OnepupoBarb Ha ©0a30BOM ypOBHE TMOHSATHUAMH BEKTOpP, CYMMa BEKTOPOB,
MIPOU3BEJCHNUE BEKTOPA HA YUCIIO0, KOOPAUHATHI Ha TIJIOCKOCTH;
. OMpEeNesaTh TPUOIMIKEHHO KOOPAWHATHI TOYKHM IO €€ H300paKEeHUI0 Ha

KOOPAMHATHOW INIOCKOCTH.
B noBcenHEBHOM KU3HU U IIPU U3YyYEHUU APYTUX IPEAMETOB:

*  HCIIOJb30BAaTh BEKTOPHI Ul PELICHUs NMPOCTEUIIMX 3aad Ha OIPEIECICHUE CKOPOCTH
OTHOCHUTEIIBHOTO JIBUYKEHUS.
Uctopus mateMaTnku

* OnuceiBaTh OTAEIbHBIE BBIJAIOIIMECS PE3YNIbTAThl, MOJYYEHHBIE B XOJE Pa3BUTHS
MaTeMaTUKHU KaK HayKH;

*  3HATh NIPUMEPHl MATEMAaTUYECKUX OTKPBITUN U UX aBTOPOB, B CBSI3U C OTEYECTBEHHOHN U
BCEMHUPHOU UCTOPHUEH;

* IIOHMMAaTh POJIb MATEMATHUKU B pa3BUTUU Poccun.
Meronabl MaTEMaTUKU

* BruiOuparp mnoaxomsmMid M3Y4EHHBIH METOJ| JJs pEUIeHHs W3YYEHHBIX THIIOB
MaTeMaTU4YeCKUX 3a/1ad;

e IlpuBoguTe mpuUMeEpel MAaTEMaTUYECKUX  3aKOHOMEPHOCTEH B  OKpYXKarolleu
JIEHCTBUTEIILHOCTHU U MIPOU3BEACHUAX UCKYCCTBA.

BbInycKHHMK TOTYyYUT BO3MOXKHOCTh Hay4yUThCs B 7-9 Kiaccax /s o0ecrneueHus
BO3MOYKHOCTH YCIIEIITHOTO TTPOJIOJDKEHHSI 00pa30BaHus Ha 6a30BOM U yriTyOJIeHHOM
YPOBHSIX
['eomeTpuueckue GuUrypol

*  Onepuposamv nOHAMUAMU 2eOMEMPULECKUX Ucyp;

*  u3eneKamv,  UHMEpNnpemuposamv U npeobpazoevieamv — UHGOpMaAyuilo - 0
2eomempuieckux ueypax, npeocmasienHylo Ha 4epmeicax,

*  npumeHamb 2eomempuyeckue axkmul O peuleHus 3a0a4, 6 MOM  Hucre,
npeonona2aruux HeCKOJIbLKO Ua208 peuleHusl;

*  opmynuposame 6 npOCMENUUX CIYUAAX CEOUCMBA U NPUSHAKU Pu2yp;

*  00Ka3bl8aMb 2e0MempuiecKue YmeepiHcoeHusl,

*  glademvb CMAHOAPMHOU Klaccupuxkayueu niocKux gueyp (mpeyeorbHuKo8 u

Yemulpexy201bHUKOB).
B noBceaHeBHOM KU3HU U IPU U3YYEHUH IPYTUX IIPEIMETOB!
. UCNONb306AMb  CBOUCMBA  2eoMempudeckux  ¢ueyp O0na  peuleHus  3a0ay

npakmuiyeckKkoco xapakmepa u 30044 U3 CMENCHBIX éucuunﬂuH.



OTtHomeHus

*  Onepuposéamv NOHAMUAMU: PABEHCMBO Queyp, pasHvie Quaypvl, PaAGeHCMBEO
mpey20bHUKO8, NAPANIENbHOCIb NPAMbIX, NEPNEHOUKVIAPHOCHb NPAMBIX, Velbl MEHCOY NPAMbIMU,
NepneHOUKyIap, HAKIOHHAs, NpoeKyus, noododue @ueyp, nodobHvle ¢ueypvl, no00OHBIE
mpeyeobHUKU,

*  npumensamo meopemy Daneca u meopemy O HNPONOPYUOHANbHLIX OMPE3KAX NpPU
peuieHuu 3a0a4,

. Xapakmepuzo8ams — 63AUMHOE PACHONONCEHUe NPAMOU U  OKPYICHOCMU, O8YX
OKPYJHCHOCMELL.
B noBceiHEBHOM KU3HU U TIPU U3YYCHUU JAPYTHX MPEAMETOB:

*  UCNONB3068AMb OMHOWLEHUS O] peuleHUs 3a0aY, 803HUKAIOUUX 68 PEeAbHOU HCUHU.
W3mepeHus v BBIYUCICHUS

*  Onepuposamv npedcmasieHusimu o OauHe, niowaou, obveme KaK BelUdUHAMU.
Ipumensmo meopemy Ilughacopa, opmynvl niowaou, obvema npu peweHuU MHO2OULACOBbIX
3a0au, 8 KOMOPLIX He 8ce OAHHble NPeOCMABIeHbl A6HO, d MpebdyIom GblYUCIeHUU, ONepuposams
bonee WUPOKUM KOAUYECBOM (POpMYI ONUMbL, NIOWAOU, 00beMd, BbIYUCIAMb XAPAKMEPUCUKU
KomOunayuti Queyp (OKpyj#cHOCmeU U MHO20Y20JIbHUKOB) BbIYUCIAMb DACCHMOAHUL  MeAHCOY
Queypamu, npumensms mMpueoHOMempuyeckue @opmynvl Oisi GbIUUCICHUL 8 0O0Jlee CLONCHBIX
CYUAsIX, NPOBOOUMb BbIYUCIEHUSI HA OCHOBE PABHOBEIUKOCIU U PABHOCOCABIEHHOCIL,

*  NPOBOOUMb NPOCbLE BLIYUCIEHUS HA 00bEMHBIX MeNax,

> opmyruposamsv 3a0auu Ha bIYUCTEHUE ONUH, NIOWAOel U 00BEMO8 U peuams Ux.
B noBceHeBHOM KU3HU U IIPU U3YYSHUH JIPYTUX MTPESIMETOB:

*  NPOBOOUMb BLIYUCTIEHUS HA MECIHOCMU,

*  npumensmv (POpMYIbl NPU  BLIYUCIEHUAX 6 CMEJCHbIX YYeOHbIX HnpeoMemax, 6
OKpydHrcaroujeti 0eticmeumenbHOCm.
['eomeTpuyeckue moCTpOeHUs

»  Uzobpadxcamv ceomempuyeckue hueypbl no MeKCcmogoMy U CUMBOTIbHOMY ONUCAHUIO,

*  CB0DOOHO ONEPUPOBAMb YEPMENHCHBIMU UHCTNPYMEHMAMU 68 HECTIONCHBIX CYUASX,

*  BBLINOJHAMb  NOCMPOCHUSL  MPEY2OIbHUKOS,  NPUMEHAMb  OMOeIbHble — Memoobl
ROCMPOEHUL YUPKYJIeM U TUHEUKOU U NPO8OOUMb NpoCmeliuue UCC1e008aAHUS YUCLA PeUleHULL

*  uzobpadicamv munosvie NIOCKUe Queypvl u 0b6veMuble meia ¢ HOMOWbIO NPOCMEUUUX
KOMNbIOMEPHBIX UHCIMPYMEHMOB.
B moBcenHeBHOM XM3HU U MIPU U3YYSHUH JIPYTUX MPEIMETOB:

*  BBLINOJHAMbL NpoCmeluue NOCMPOCHUsT HA MECMHOCMU, HeoOX00UMble 6 peabHOU
JHCU3HU,

*  OYeHUuBamv pazmepwvl peaibHbiX 00bEKMO8 OKPYHCAIOUe20 MUpa.
[TpeobpazoBanus

*  Onepuposamv noHsmuem 08UNCEHUs. U NPeodPA308aHUss NOO0OUs, 81ademb npuemamu
nocmpoeHus. ueyp ¢ UCNONb30BAHUEM OBUNCEHUL U NPeodpa308anull NnooooUs, NPUMEHAMb
NOJIYYEHHblE 3HAHUSL U ONbIM NOCMPOCHUL 6 CMENCHLIX NPeoMemax U 6 PealbHblX CUMYAYUsIX
OKpyJfcaloujeco mupa,

s cmpoums @Queypy, NOOOOHYI0 OAHHOU, NOAL30BAMbC CEOUCMEAMU NO000OUS O
000CHOBaHUSL CBOUCME hucyp;

*  NPUMEHAMb CBOUCMBA OBUNCEHUL 011 NPOBEOEHUs. NPOCMEUUUX 000CHOBAHUL CBOUCME
Queyp.
B noBceaHeBHOM KU3HU U PU U3YYEHUH JIPYTUX MPEIMETOB:

*  NpUMeHAMb CEOUCMBA OBUNCEHUUl U NPUMEHSMb Nnooodue 011 NOCMpOoeHull U
8bIYUCTEHULL.
BexTopsl 1 KOOpAMHATHI HA TIIOCKOCTH

*  Onepuposamv HNOHAMUAMU BEKMOp, CYMMA, PA3ZHOCMb BEKMOPOS, NPOU3eoeHuUe
BEKMOPA HA YUCTIO, Y201 MeNCOY BeKMOPAMU, CKAAPHOE NPoU3eedeHe 6eKmopos, KOOPOUHAMbL Ha



HIOCKOCMU, KOOPOUHAMbI 6eKMOPA,

*  BbLINOIHAMb 0CUCMEUs HAO BeKMOPAMU (COMHCEHUE, bIYUMAHUE, YMHONMCEHUE HA YUCTIO0),
BLIYUCTIAMY  CKANAPHOE Npouzeedenue, Onpeoeisms 8 NPOCMEUWUx Cayuasx Yeoi MexHcoy
BEKMOPAMU, BbINOIHAMb PA3NONCEHUE BEKMOPA HA COCMABIANWUE, NPUMEHAMb HOLYYEHHbLe
3HAHUA 8 (u3UKe, NONBL30BAMLCA QOPMYIOU BLIYUCTCHUS PACCMOAHUAL MeNHCOY MOYKAMU NO
U3BECMHBIM KOOPOUHAMAM, UCNOIb308AMb YPAGHEHUS (huyp OJisl peuleHus 3a0ay;

*  npuMeHsmb GeKmopbl U KOOPOUHAMbBL Ol PEUeHUs 2eOMempUYecKux 3a0ay Ha
8blUUCTIeHUE OUH, V2l08.

B noBceHeBHOM KU3HU ¥ IPU U3YYEHUH JIPYTUX MTPESIMETOB:

*  UCNONB308aMb NOHAMUSL B6EKMOPO8 U KOOPOUHAmM Ol peulenus 3a0ay no usuxe,
eeoepaguu u opyaum yueOHvim npeomeman.
Hcropusa mateMaTuku

*  Xapaxmepuzogams 6K1AO BbIOAIOWUXCA MAMEMAMUKO8 8 pA3GUmue Mamemamurxu u
UMBIX HAYYHBIX obnacmel;

*  NOHUMAMb POIb Mamemamuxu 8 pazeumuu Poccuu.

MeToibl MaTEMaTHKH

*  Ucnonvsys  usyueHHvle  Memoovl,  NPoGOOUMb  OOKA3AMENbCMBO,  BbINOIHANMb
onpogepoicerue;

*  8bIOUPAMb U3YUEHHBLE MEMOObl U UX KOMOUHAYUU 0I5l PeUleHUs MAmeMAamuyecKux
3a0ay;

*  UCNOB308aMb  Mamemamuyeckue 3HAHUA 0N ONUCAHUSL  3AKOHOMEPHOCMmEU 8
OKpYJHcaloujeti 0elCmeUumenbHOCMU U NPOU3BEOEHUSIX UCKYCCMEA,

*  npumeHsmb  npocmeluue nPocPamMMHbLe cpeocmea u INEeKMpPOHHO
KOMMYHUKAYUOHHbIE CUCMEMbL NPU PeULeHUU MAMEeMAmUu4ecKux 3a0ay.

BBIMYCKHUK TOTYYHT BO3MOXHOCTh HAYYUTHCS B 7-9 Kilaccax JUIsl YCTICITHOTO
NpoIoJDKeHHs 00pa30BaHus Ha yriryOneHHOM ypoBHE I 'eomeTpudeckue Gurypol

* CBOOODHO OMEpPHPOBATH TEOMETPHUSCKUMH TOHATHSAMUA TIPH pPEIICHWH 33a7ad |
MPOBEICHUN MaTEMATHIECKUX PACCYKICHHIA;

*  CaMOCTOATENBHO (POPMYITHPOBATH OIPENCIICHUS] TEOMETPUYECKUX (UTYp, BBIABHTAThH
THIOTE3bl O HOBBIX CBOMCTBaX W NpPU3HAKaX TEOMETpPHYECKHX (uryp M OOOCHOBBIBATH WIIU
OTpoBepraTh MX, 0000IIaTh WM KOHKPETU3UPOBATh pe3yabTaThl Ha HOBBIE Kiacchl (Uryp,
MIPOBOAMTH B HECIOXKHBIX CIydasx Kiaccuukaiuio GUryp mo pa3audHbIM OCHOBAHHSIM;

*  HCCIEeAO0BaTh YEPTEKH, BKIIOYAss KOMOMHAIMU (UTYD, U3BIEKATh, MHTEPIPETHPOBATh U
peoOpa3oBLIBATh HHPOPMAIIHIO, IPEJCTABICHHYIO Ha YepTekax;

* pemarh 3aJa4d TEOMETPUYECKOTO COJIEpPKaHHsA, B TOM YHCIE B CUTYyallUsX, KOI/a
QITOPUTM pEIICHUs HE CIEAYeT SIBHO U3 yCJOBHSI, BBITOTHATH HEOOXOAUMBIE IS PEIICHUs 3a0auu
JIOTIOJTHUTEIIFHBIE TTOCTPOCHHS, MCCIIEOBATh BO3MOXKHOCTh NPHUMEHEHHs] TeopeM H (OpMYI IS
peIIeHHs 3a1a4;

*  (opmynmupoBaTh 1 TOKa3HIBATH TEOMETPHUECKUE YTBEPIKICHHS.

B moBceTHEBHOM JKH3HU U TTPH U3YICHHUH JPYTHX TPEIMETOB:

* COCTaBJSITh C WCIIOJIb30BAaHHEM CBONCTB TE€OMETPHUYECKHX (HUTYyp MaTeMaTHUECKHe
MOJIENI UL PEIICHUs 3a1ad TPAKTHYEeCKOTO XapakTepa W 3aJad W3 CMEXHBIX JUCIHILUINH,
HCCJIEIOBAThH MOJYYCHHBIE MOJIENIM U MHTEPIIPETUPOBATH PE3yIbTaT.

OTtHomeHus

* Bnaners NOHATHEM OTHONICHUS KaK METANpPEIMETHBIM;

* CBOOOJIHO OMEpPUPOBATH TMOHATHUSMHU: PAaBEHCTBO (DUTYp, paBHBIC (QUTYpPHI, PABEHCTBO
TPEYTOJIHHUKOB, MAPAJUICTLHOCTD MPSMBIX, IEPIEHAUKYIIPHOCTD MPSIMBIX, YTIIBI MEXKIY MPSIMBIMU,
NEepIEHANKYIISAP, HAKJIOHHAs, TMpoeKuus, nopodue ¢uryp, NOAOOHBIE QUIYpHl, TOAOOHBIE
TPEYTOJILHUKH;

*  HCIOJB30BATh CBOWCTBA IMOJ00US U paBEHCTBA (GUTYp TPU PEIICHUH 3a/1a4.

B noBceiHEBHOM KU3HU U IPU U3YYCHHUU APYTHX MPEAMETOB:



*  HCNOJb30BaTh OTHOIIEHUS JUISl IOCTPOEHUS U UCCIIEIOBaHUS MAaTEMATUUECKUX MOJIEIEN
00BEKTOB PEaNbHOM KU3HH.
N3mepeHus v BBIYMCIECHUS

* CB00OOIHO oOmepUpOBaTh MOHATHAMHU JUIMHA, TUIONIA/Ib, O0OBEM, BEIMYMHA YIJia Kak
BEJIMYMHAMH, HCIOJIb30BaTh PABHOBEIMKOCTb M PAaBHOCOCTABICHHOCTH IIPU PEIIECHUU 3aJad Ha
BBIUHUCIICHHE, CAMOCTOSITEIBHO M0JIy4aTh U UCIOIb30BATh (POPMYJIBI AJISl BHIYMCICHUH IUIOIIAACH U
00beMoB (uryp, CBOOOJHO OINEPUPOBATH IIMPOKUM HAa0OpOM (OpPMYJ Ha BBIUMCICHUE TIPH
pELICHUH CIIOXKHBIX 3a/la4, B TOM YMCJE M 337a4y Ha BbIYUCIEHHE B KOMOMHALUAX OKPYKHOCTU U
TPEYrOJIbHUKA, OKPYKHOCTH U YETBIPEXYTOJbHUKA, a TAK)KE C IPUMEHEHUEM TPUTOHOMETPUH;

*  CaMOCTOATENBHO (POPMYJIMPOBATH TUIOTE3bI U MIPOBEPSTH UX JOCTOBEPHOCTD.

B noBce1HEBHOM JKM3HU U ITPU U3YYECHUH JPYTUX IPEIMETOB:

*  cBOOOJHO onepupoBaTh GOPMyIaAMU IPU PELICHUH 33134 B IPYTUX YUEOHbBIX
npeaMeTax v Ipu MPOBEICHUH HEOOXOIMMBIX BHIYMCICHUH B peabHOU )XU3HU. | eoMeTprudeckue
IIOCTPOEHHUS

*  OnepupoBaTh NOHIATHEM HAOOpa FIEMEHTOB, ONPENEIAIONINX TEOMETPUUYECKYIO PUTYDY,

*  BJaJIETh HAOOPOM METOJIOB MMOCTPOCHUI LIUPKYIIEM U JINHEHKOM;

*  [POBOJUTH AHAJIU3 U PEATU30BBIBATH ITAIbl PELIEHUS 3aau Ha [IOCTPOEHHE.

B noBceaHeBHOMN KU3HU U NIPU U3YYEHUH JIPYTUX MIPEIMETOB!

*  BBIOJIHATH IOCTPOECHUS HA MECTHOCTH;

*  OLEHUBATh pa3Mephl peasibHbIX 00BEKTOB OKPYKAIOILIEr0 MUPA.
[IpeobpazoBanus

*  OmnepupoBaTb IBMKEHUSAMH U IPe0Opa30BaHUAMH KaK METalpeAMETHBIMU MOHATHIMU;

*  ONEpUpOBaTh IOHATUEM JBMKCHMsS M IpeoOpa3zoBaHUs 000U Uil OOOCHOBAHMIA,
CBOOOJIHO BJIQZIETh MPHEMaMHU MOCTPOEHHs] (UIyp € IMOMOUIbIO ABMKEHHH M IpeoOpa3oBaHUs
noo0us, a TaKke KOMOMHALMAMU JABUKEHUH, IBUKEHUHN U TpeoOpa30oBaHU;

. UCIOJIb30BaTh CBOMCTBA JBM)KEHUH U IpeoOpa3oBaHuil 1 MPOBEAECHUS
000CHOBaHHUS U J0KA3aTeIbCTBA YTBEP)KICHUHN B TEOMETPUU U IPYIUX YU€OHBIX MPEAMETAX;

*  MO0Jb30BAThCSI CBOMCTBAMU JIBM)KEHUH U MpeoOpa30oBaHM P pEIICHUH 3a/1au.

B noBceaHeBHOM KU3HU U IPU U3YYEHUH JIPYTUX MIPEIMETOB:

*  IMPUMEHSTh CBOWMCTBA ABM)KEHUN U MPUMEHSATH N000ue Il IOCTPOECHUHN U
BBIYMCIICHHUM.

BexTops! 1 KOOpAMHATHI HA MIIIOCKOCTH

. CBoOOHO omepHpoBaTh MOHATUAMU BEKTOp, CYMMa, pa3HOCTh BEKTOPOB,
IIPOU3BENICHNE BEKTOPA HA YUCIIO, CKAJISIPHOE ITPOU3BENECHNE BEKTOPOB, KOOPINHATHI HA INIOCKOCTH,
KOOpAMHATHI BEKTOPA;

*  BJIQJIETh BEKTOPHBIM U KOOPAMHATHBIM METOAOM Ha INIOCKOCTH AJIsl PEILIEHUS 3a7a4d Ha
BBIUNCJIEHNE U JOKA3aTENIbCTBA;

*  BBIIOJHATH C IOMOIIBIO BEKTOPOB M KOOpPJAMHAT JI0KA3aTE€IbCTBO W3BECTHBIX €MY
reoMeTpuuecKux (akToB (CBOMCTBA CpPEeJHUX JHHUM, TEOPEM O 3aMeyaTelIbHbIX TOYKax U T.N.) U
M0JTy4aTh HOBBIE CBOWCTBA M3BECTHBIX (DUTYD;

*  HCIOJIb30BaTh YpaBHEHUS (DUTYp JJIS pelIeHUs 3a7au U CAMOCTOSITEIIbHO COCTABIIATh
YpaBHEHHUS OTJEIbHBIX IJIOCKUX (QUTYD.

B noBcenHEeBHOM KU3HU U MTPU U3YYEHUH JPYTHX MPEIMETOB:

*  HCIOJIb30BATh MOHATHS BEKTOPOB M KOOPJIMHAT JJIsl pelIeHUs 3a/1a4 10 (U3HKe,
reorpauu U APYyruM y4eOHBIM MPEeIMETaM.
HcTopus MmaTeMaTuku

* IloHumaTe MaTeMaTUKy Kak CTPOrO OPraHM30BaHHYIO CHUCTEMY HAay4HbBIX 3HAHWUH, B
YaCTHOCTH BIQJIETh TPEACTABICHUSAMH 00 aKCMOMAaTUYeCKOM IIOCTPOCHHU TEOMETPUU U
NEPBUYHBIMU NPEACTABIECHUSIMHU O HEEBKIIUOBBIX TEOMETPHUSIX;

*  paccMmaTpuBaTh MaTEMAaTHKYy B KOHTEKCTE UCTOPUM Pa3BUTHS LIMBUIN3ALUN U UICTOPUU
pa3BUTHA HAyKH, IOHMMATh POJIb MATEMATHKU B pa3BuTun Poccuu.

MeToabl MAaTEMATUKU



. Brnagets 3HAHHSIME O pa3TUYHBIX METO/IaX OOOCHOBAHUS M OMIPOBEPIKCHUS
MaTeMaTUYECKUX YTBEPKACHUN U CAMOCTOSITEIBHO IPUMEHSTD UX;

*  BJIAJICTh HABBIKAMHU aHAJIN3A YCJIOBUS 3aJa4U U ONPEACICHUS MOAXOASAIIUX IS
peleHus 3a1a4 U3YYCHHBIX METO/IOB WJIM UX KOMOWHAITHIA;

. XapakTepU30BaTh  MPOU3BEICHUS  MCKYCCTBA C  Y4YETOM  MATEMATHYECKHX
3aKOHOMEPHOCTEM B MNPUPOAE,  MUCIHOJB30BaTh  MATEMAaTUYECKME  3aKOHOMEPHOCTH B

CaMOCTOSITEJIbHOM TBOPYECTBE.
Coaepxxanue y4eOHOro nmpeamera, Kypca

['eomeTpus

['eomerpuueckue Gurypol

@urypsl B reOMETPUU U B OKPYKAIOIEM MHUPE

['eomerpuueckast ¢urypa. BHyTpeHHss, BHemHss oOnactu (urypel, rpaHuna. Jluaum u
00J1acTH Ha TUIOCKOCTH. BhImykias u HeBbInyKias Gurypsl. Ilnockas u Hemockast GUrypel.

Boigenenue cBoiicTB 00bekTOB. DOpMHpOBaHME MPEACTABICHUI O METaNpeAMETHOM
NOHATUH «purypa». Touka, OTpe30K, MpsiMas, JIy4, JOMaHas, IUIOCKOCTh, YToJl, OMCCEKTpHUCa yria ’
€€ CBOWCTBA, BUbI YIJIOB, MHOTOYT'OJIbHUKHU, OKPY>KHOCTb U KPYT.

OceBas cummeTpusi reomeTpuueckux uryp. LlenTpanbHas cMMMETpHS T€OMETPUUYECKUX
dburyp.

MHOroyrosbHuKu

MHOroyronbHMK, €ro 23JIEMEHTBI M €ro cBoilcTBa. I[IpaBUIIBHBIE MHOTIOYTOJIBHHMKHU.
BrInyKiIble ¥ HEBBIMYKJIBIE MHOTOYTOJbHUKH. CyMMa YIJIOB BBIIYKJIOTO MHOIOYTOJIbHHKA.

Tpeyronpuuk. Cymma yriioB TpeyrojbHHMKa. PaBHOOEIpEHHBIH TpeyrojbHHUK, CBOMCTBA U
npu3Haku. PaBHOCTOpOHHMI TpeyrosibHuUK. MenuaHbl, OUCCEKTPHUCHI, BBICOTHI TPEYTOJIBHUKOB.
3ameuaTesibHbIE TOUKHU B TPEyrojibHUKe. HepaBeHCTBO TpeyroibHUKA.

UersipexyronpHuku. [lapannenorpamm, poMO, NpSMOYTOJbHUK, KBajpaT, Tpamenus.
CpoiicTBa M TpU3HAKU Mapajienorpamma, pombOa, NpPSIMOYrojbHUKA, KBajpara. Teopema
Bapunbona.

OKpy>KHOCTb, KpyT

WX s;meMeHTHI U cBoMicTBa. XOpAbl U CEKyIIUe, UX CBOMCTBA. KacarenbHble U X CBOWCTBA.
IlenTpanbHble U BNHMCAaHHBIE YIJbl. BrMcaHHBIE M ONUCAaHHBIE OKPYXHOCTU JUISI TPEYTOJIBHHUKOB.
BrircanHble M ONMCaHHBIE OKPYKHOCTH JJISl YETBIPEXYTOJIBHUKOB. BHEBNMCAaHHBIE OKPYXHOCTH.
PangukansHast oCh.

@urypsl B mpocTpaHcTBe (00BEMHBIE TEJA)

MHororpanHuk M ero 31aeMeHTbl. Ha3BaHMs MHOTOTPaHHMKOB C PAa3HBIM IIOJIOXEHHUEM H
KOJIMYECTBOM TIpaHeil. IlepBUuHBIE NpencTaBiIeHUs O NMUpaMHAax, Napajulelenunenax, npusMmax,
chepe, mape, MUWIMHAPE, KOHYCE, UX AJIEMEHTaX U MPOCTEHUIIINX CBOMCTBAX.

OTHoOmEHUS

PaBenctBo Quryp

CBolicTBa U NMPU3HAKU PAaBEHCTBA TPEYrOJIbHUKOB. J[OMOJHUTENbHbIE MPU3HAKH PABEHCTBA
TpeyrojabHUKOB. [Ipu3Haky paBeHCTBa apauieIorpaMMOB.

[TapaienbHOCTh IPSIMBIX

ITpu3Haky U CBOMCTBA MapaJUIEIbHBIX NPSIMbIX. AKCHOMa MapajuienbHOCTH EBknna.
ITepBuuHBIE IpEACTABIEHUS O HEEBKINAOBBIX reoMeTpusix. Teopema Paineca. [lepnenaukynspHsie
psIMbIE

ITpsimoii yroa. Ilepnenaukynsp k npsamoi. CepeIuHHBIN NEPIEHIUKYIIAP K OTPE3KY.
CBolicTBa ¥ IPU3HAKY NEPIEHAUKYISIPHOCTH NPsAMBIX. HakIOHHBIE, IPOEKLINHU, UX CBOMCTBA.
[Togobue

[IponopiimonanpHbie  OTpe3ku, mogodue ¢uryp. [lomobuwie TpeyronmpHukH. [IpuzHaKu
moa00us TpeyroJbHUKOB. OTHOIICHUE TIJIOMA el TOT0OHBIX (DUTYP.

B3anmHoe pacnosiokeHre npsiMoi U OKPYKHOCTH, JBYX OKPY>KHOCTEH.

W3mepeHus ¥ BBIYMCICHUS



Benuuunbl

[Tonsatue Benuunnbl. [Inuna. M3mepenue nnvHbl. EQuHIBI H3MEpPEHUS JJIUHBL.

Bemuunna yrma. I'panycnas mepa yrima. CuHyC, KOCMHYC M TaHT€HC OCTpPOro yria
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA.

[TonsiTHe 0 TUIOMIAAM TUIOCKOW (GUTYPHI U €€ CBoWcTBaxX. M3Mepenue rmomaneii. EauHUITbI
W3MEPEHHUS TUIOLIA/IN.

[IpencraBienue o0 oObeMe MPOCTPAHCTBEHHOM (GUTYpHl M €ro cBoicTBax. M3mepeHue
obbema. EquHuiibl uamepeHus 00beMoB.

W3mepenns 1 BBIUKUCIEHUS

NHcTpyMeHTBI 11 U3MEPEHUM M TOCTPOCHUM; M3MEPEHHE M BBIUMUCICHUE YIJIOB, JIUH
(paccTosiHUi), IUIOIIAJEH, BBIYMCIEHUE 3JIEMEHTOB TPEYIOJbHUKOB C  HMCIOJIb30BAHUEM
TPUTOHOMETPUYECKUX  COOTHOWEeHH.  Ilnomamu.  @DopMynsl  IOMAaAA  TPEYroJbHUKA,
napajjienorpaMMa M €ro YacTHBIX BHJOB, Tpameuud, ¢opmyna [epona, ¢opmyna miomamm
BBIMYKJIOTO YETHIPEXYTOJbHUKA, (OPMYIbI IIUHBI OKPYXKHOCTH W IUIOMIaau Kpyra. [Lmomans
KpYroBOT'O CEKTOPa, KpyroBoro cermeHta. Ilnomans npaBuiibHOro MHOIOYT OJIbHUKA.

Teopema Iludaropa. IludaropoBer Tpoiiku. TpUrOHOMETpUYECKHE COOTHOIICHHUS B
MPSIMOYTOJILHOM TpeyroyibHuKe. TpuroHoMerpuueckre GyHKIIUH TYIIOTO yria.

Teopema kocuHycoB. Teopema CUHYCOB.

Pewmenne TpeyronbHUKOB. BpluncneHue yrioB. BeluMcieHune BBICOTBI, MEOUAHbl U
OuccekTpuchl TpeyronbHuka. OprotpeyronbHuk. Teopema [Itonemes. Teopema Menenas. Teopema
Yessl.

Paccrosius

Paccrosnne mexny toukamu. PaccrosHue oT TOYkM 10 mnpsAMoH. PaccrosHue Mexny
durypamu.

PaBHOBeNMKHE U paBHOCOCTABJICHHBIC (PUTYPHI.

CaolicTBa (aKCMOMBI) JUIMHBI OTPE3Ka, BEIMUUHBI yTiia, IJI0MaaAd U o0bemMa (GUrypsbl.

I'eomeTpuyeckue MoCTpOCHUs

['eomeTpuyeckue MOCTPOSHUS AJIS MILTIOCTPAIIMK CBOMCTB T€OMETPUIECKHUX (DUTYD.

HMHCcTpyMeHTBI Ul HOCTpOeHUM. LIMpKyib, IMHENKA.

[TpocTeiimre mMOCTPOCHUS LUPKYJIEM U JIMHEHKOW: TOCTPOCHHE OHMCCEeKTPUCHI yria,
NepHeHANKYISIpa K NPSIMOM, yIiia, paBHOTO TaHHOMY.

[locTpoeHre TpeyroabHUKOB MO TPEM CTOPOHAM, ABYM CTOPOHAaM M YTy MEXIYy HUMH,
CTOPOHE U JABYM MPUIIEKAIIUM K HEH yriam, no opyaum 21emeHma.

[enenne oTpe3ka B JaHHOM OTHOIIEHUU.

OCHOBHBIE METOJIbI PEIICHUS 3a7a4 Ha MOCTPOEHUE (METOJ] T€OMETPUUYECKUX MECT TOYEK,
METO/] TapajIeIbHOr0 EPEHOCa, METO/I CUMMETPUH, METO]] TIOJ00u).

OTansl pelIeHns 3a7a4 Ha TIOCTPOCHHUE.

['eomeTpuyeckue npeodpazoBaHus

[IpeoOpazoBanms

[IpencraBieHne O MEXIPEIMETHOM TMOHSATUH «IpeoOpa3oBanue». IIpeoOpazoBaHus B
MaTeMmatuke (B apupMeTHKe, anredpe, reOMeTpHUecKre MpeoOpa3oBaHus).

JIBuKeHUA

OceBasi U ILEHTpallbHAsT CUMMETPUHU, MOBOPOT U MapalieNbHbI TepeHoc. KomOuHarmm
JBUKEHUM Ha MIJIOCKOCTH U UX CBOMCTBA.

[Tono6ue kak npeobpazoBaHue

['omoretus. ['eomeTpruueckue npeodbpa3oBaHus Kak CPEeICTBO JI0KA3aTEIbCTBA YTBEPKICHUIN
U peuIeHus 3aaay.

BekTopbl 1 KOOpAMHATHI HA IJIOCKOCTH

Bekrtopsl

[TonsiTue BekTOpa, AEMCTBHS HaJ BEKTOpaMH, KOJIMHEApHbIE BEKTOPbI, BEKTOPHBIN OasMuc,
pa3ioXeHue BeKTopa Mo 0a3ucHbIM BeKTOpaM. ENMHCTBEHHOCTh Pa3iioKeHHsI BEKTOPOB MO Oa3ucy,
CKaJIsIpHOE TIPOM3BEICHUE U €r0 CBOICTBA, UCIIOJIb30BAHUE BEKTOPOB B (pH3MKe.



Koopaunatsi

OcHOBHbBIC TOHSTHS, KOOPAMHATHI BEKTOPA, PACCTOSHUE MEXAY Toukamu. KoopawHAThbl
CepeIUHBI OTpe3Ka. Y paBHEHUS QUTY.

[IpuMeHeHre BEKTOPOB U KOOPAMHAT JJIsl PELICHUS] TEOMETPUUYECKHUX 3a/1ay.

Addunnas cucrema koopauHat. Paanyc-ekTopsl Touek. L{eHTpou cucTeMbl TOUEK.

Hcmopusa mamemamuku

Bosnuknogenue mamemamuxu Kaxk Hayku, smanvl ee passumus. OCHO8Hble pazoenbl
Mamemamuxu. Bvidarowuecs mamemamukuy u ux 6K1do 8 passumue HayKu.

Tlosaenenue memooa KoopouHam, No380aAULE20 NEPEBOOUMb 2eoMempuyecKue 00beKmol
Ha a3k aneedpwl. Tlosenenue epaguxos gyuxyuii. P. Jexapm, I1. @epma. [Ipumepvi paziuynvix
KOOPOUHAM.

3aoaua Jleonapoo Ilusanckozo (@ubonauuu) o xponuxax, yucia Pubonayuu. 3adaua o
waxmamuou 0ocke. CX00UMOCMb 2e0MempuiecKoll Npocpeccuu.

Om 3emnedenus k eeomempuu. Ilugpacop u ezo wxona. Danec, Apxumeo. Ilnamon u
Apucmomens. I[locmpoenue npasunohbix MHO20Y201bHUKOG. Tpuccekyus yena. Keaopamypa xpyea.
Yosoenue kyba. Hcmopus wucna n. 3onomoe ceuenue. «Hauana» Eexnuoa. JI. ODinep, H.U.
Jlobauesckuii. Hcmopus namozo nocmynama.

T'eomempus u uckyccmeo. I eomempuueckue 3aKOHOMEPHOCU OKPYAHCAIOWE20 MUPQ.

Acmponomus u ceomempus. Ymo u xax y3uanu Auaxcacop, Spamocghen u Apucmapx o
pasmepax Jlynvl, 3emnu u Connya. Paccmosanus om 3emnu oo Jlhymer u Connya. Hzmepernue
paccmosiHusa om 3emau 0o Mapca.

Ponv poccuiickux yuenvix 6 passumuu mamemamuxu: JI.Dunep. H.U. Jlobauesckui, I1.J1.
Yebvuues, C. Kosanesckas, A.H. Konimoeopos.

Mamemamuxa 6 pazeumuu Poccuu: Ilemp I, wikona mamemamudeckux u HaguUeayKux Haykx,

pazeumue poccutickoeo proma, A.H. Kpvinos. Kocmuueckas npoepamma u M.B. Kenowviu.

TemaTnyeckoe IVIAHMPOBAHUE C YKA3aHUEM KOJIHYECTBA YaCOB, 0TBOAMMBbIX
HAa OCBOEHHE KAXKIO0M TeMbI

7 knace
KonuuecTBo 4acos,
No Ha3zBanue pa3nenos OTBOMMOC Ha .
U3Y4YEeHHE KaXKJ101
TEMBI
1. | HayanbHble reoMeTpuuecKre CBEJICHUS 11
2. | TpeyronbHUKH 18
3. | IapamienbHbie MpsiMble 13
4. | CooTHOLIEHHS MEXKy CTOPOHAMU U YIIIAMH TPEYTOJIbHUKA 20
5. | IloBTropenue 6
HrTroro 68




8 ki1ace

KomuuecTBo yacos,
OTBOJAMMOE Ha

No HasBanue pazzaenon .

U3y4YeHHUE KaKJI0U
TEMBI

1. | YerblpexyronbHUKU 14

2. | Imomann 14

3. | [lomoOHBIE TPEYTrOTBHUKH 19

4. | OKpYy>XHOCTh 17

5. | IloBropenue. Pemenue 3agau 4

HTOI'O

68




9 kJaacc

KomuuectBo qacoB,
OTBOJMMOC Ha

Ne Hasganwue pa3nenos .
M3YUCHHUE KKI0U
TEMBbI
1. | BekTopsl 8
2. | Meron koopauHat 10
3 CoOTHOIICHHUSI MEX1Y CTOPOHAMHU M yTJIaMU TPEYroJbHUKA. 11
CkansipHO€ MPOU3BEACHUE BEKTOPOB
4. | JlnuHaA OKPYXKHOCTH M TUIOIIA/Ib KpyTa 12
5. | JABwxkenus 8
6. | HauanbHble CBEICHUS U3 CTEPEOMETPUH 8
7. | O6 akcmomax IJIaHUMETPHH 2
8. | IloBropenue. Pemenue 3amau 9
HTOI'O 68




