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IMNOACHUTEJIBHASA 3AIINCKA

OBLIAS XAPAKTEPUCTUKA YYEBHOI'O
INPEIMETA «MATEMATUKA>»

Pabouas mporpamma mo yueOHOMY mpenmeTy «MaTtemaTtrnka» 6a30BOTO
ypoBHs s oOydarormumxes 10—11
KJIaCCOB pas3paboTraHa Ha OCHOBE ®denepalibHOTO
TOCY/IapCTBEHHOT0  00pa30BaTEIbHOIO  CTaHJApTa CPEIHEro  OOILIEero
oOpazoBaHus, C y4€TOM  COBPEMEHHBIX  MHPOBBIX  TpeOOBaHHUH,
MPEIbABISIEMBIX K MATEMaTHYECKOMY
00pa30BaHMHIO, U TpaguIuii POCCHICKOTO o0Opa3oBaHws.
PeanuzanusmporpaMmbl obecrieunBaeT OBIIaJICHHE KITIOYEBBIMU

KOMITIETEHIIUAMH, COCTaBIISIOIIUMHU
OCHOBY ISt CaMOpPa3BUTUSI U HENPEPHIBHOTO  0Opa3oBaHus,
[EJIOCTHOCTh ~ OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO H  IO3HABATEIHHOTO
Pa3BUTHUS JINYHOCTH OOYUAIOIINXCAL.

B paboueli mporpamme ydreHbl Hjed U monoxeHus «KoHuenmuu

pa3BUTHS MaTeMaTHdecKoro oOpa3oBaHus B Poccuiickoit Deneparumn». B
COOTBETCTBMM C Ha3BaHHMEM KOHLENIWH, MaTeMaThiyeckoe oOpa3oBaHue
JTOJI’KHO, B YACTHOCTH,
NPEIOCTABIATh KaXJIOMy OOydyaroleMyCsi BO3MOXKHOCTb —JIOCTHKEHHS
YpOBHSI MaTEeMaTHMYECKUX 3HAHHWHM, HEOOXOAMMOTO Ui JaJbHEUIICH
YCHENTHOW KU3HU B o01miecTBe. ViIMeHHO Ha perieHre 3Toi 3a/jauM HalleJIeHa
pabouas mporpamMma 0a30BOTO YPOBHS .

B snoxy mudpoBoit TpaHchopmamuu Bcex cdep UenoBEUECKOn
JESITEIbHOCTH  HEBO3MOXHO  CTaTh  OOpPa30BaHHBIM  COBPEMEHHBIM
yenoBekoM 0Oe3 0a30BOM MaTeMaTH4eCKOW MOATOTOBKH. YK€ B ILIKOJIE
MaTeMaTHKa CIy)KUT OIOPHBIM MPEIMETOM JUISi H3YUEHHS CMEKHBIX
JUCIIMIUINH, & B XKU3HH
1oCJIe IIKOJBl peajbHOH HEOOXOAMMOCTBIO CTaHOBHUTCS HENPEPHIBHOE
oOpa3oBanmue, 4TO TpeOyeT MOTHOIEHHON 0a30BOH
001eo0pa3oBaTeIbHON MOATOTOBKH, B TOM YHCJE U MaTeMaTHUECKONH. DTO
OOYCIIOBJIGHO T€M, YTO B HAIlM THH pPacTET YHCIO CIEIHAIBHOCTEH,
CBSI3aHHBIX C HEMOCPEACTBEHHBIM



MPUMEHEHUEM MAaTEMAaTHKU: U B c(hepe SKOHOMUKH, U B OU3HECE,

U B TEXHOJOTHYECKUX OONACTSX, U TayKe B TYMaHUTApHBIX cepax. Takum
o0Opa3oM, Kpyr oOydJarommxcs, IS KOTOPBIX MaTeMaTHKa CTaHOBHTCS
3HAUYMMBIM MPEIMETOM, CYIIECTBEHHO PACIIUPSCTCS.

[IpakThyeckas MOJE3HOCTh MAaTEMaTHKH OOYCIIOBIIEHa TeM, 4YTO €&
IPEIMETOM SIBISIIOTCS  (DyHIAMEHTaJIbHBIE CTPYKTYpbhl HAILIEro MHpa:
IPOCTPAHCTBEHHbIE  (POPMBI M KOJMYECTBEHHBIC  OTHOLICHHS  OT
MIPOCTEMIINX, YCBANBAaEMBIX B HEMOCPEICTBEHHOM OIBITE, 0 JOCTaTOYHO
CJIOKHBIX, HEOOXOMUMBIX MJI pa3BUTHUS HAYYHBIX U TEXHOJIOTHYECKHX
naei. be3 KOHKpETHBIX MaTeMaTU4EeCKUX 3HAHUM 3aTPy/HEHO IOHUMAaHUE

IMPUHLOHUIIOB

YCTPOHCTBa M MCIIOJIb30BAHUSI COBPEMEHHOH TEXHUKH, BOCHPUSITHE U
WHTEpIIpeTalus pa3Ho00pa3HOi COLUAIIBHOM, 3KOHOMHUYECKOH,
MTOJTUTHYECKOH nHbOpMAIIH, ManodppeKTUBHA TIOBCETHEBHAS

MpaKTHYecKas AedaTelbHOCTh. KaxkaoMy yenoBexky

B CBOEH JKH3HH IPUXOJUTCS BBIMOJHATE JOCTATOYHO CIOXKHBIE pAaCUETHI U
COCTaBIISITh HECTIOKHBIC alNTOPUTMbI, HAXOAWUTh HYXHBIE (OPMYIBI H
NPUMEHATh MX, BJIAJETh MNPAKTUYECKUMH INPUEMAMH T€OMETPUYECKHX
W3MEpPEHHUH W MOCTPOSHH, YUTaTh HH()OPMAIIHIO, MTPEACTABICHHYIO B BULY
TabNWII, AMarpaMM U TpaduKOB, KUTh B YCIOBHSX HEONPENEIEHHOCTH U
MOHUMATh BEPOSITHOCTHBIN XapakTep CIy4alHbIX COOBITHH.

OHOBPEMEHHO C paclIupeHueM cep NPUMEHEHUs MaTeMaTHUKU B
COBPEMEHHOM 00111ecTBe BCE OoJiee BaXKHBIM
CTAaHOBUTCS MAaT€MaTHYeCKUW CTHIb MBIIUICHUS, MPOSBISAIONIMNICA B
ompeAenEHHBIX YMCTBEHHBIX HaBBIKaX. B mporiecce m3ydeHus MaTeMaTHKA
B apceHanl MNpUEMOB M METOJIOB MBIIUICHUS YEJIOBEKAa €CTECTBEHHBIM
o0pa3oM  BKIIOYAIOTCS HMHIYKOMS W JACAyKUus, o00oOuieHue
KOHKpPETH3allKs, aHaJM3 M CHHTE3, KiacCU)UKALMs W CUCTeMaTH3alus,
abcTparupoBaHue u aQHAJIOT Ul OOBEKTHI MaTeMaTUYeCKUX
YMO3aKJIIOUeHUH, MpaBujia WX KOHCTPYHPOBAHHUA DPACKPHIBAIOT MEXaHHU3M
JIOTUYECKUX  TOCTPOCHHUH, CIIOCOOCTBYIOT ~ BBIPA0OTKE  YMEHHS
¢dbopmynupoBaTh, 0OOCHOBBIBATH M JOKa3bIBaThb CYXKICHHS, TEM CaMbIM
pa3BHUBaIOT



JIOTUYECKOE MbIIUICHUE. Beaymas pojib MNPUHAMAJICKUT MaTEMaTHUKE B
(hopMUPOBAaHUH ANTOPUTMHIECKON KOMIIOHEHTHI MBIIIICHUS M BOCTIUTAHUT
YMEHMH JefcTBOBaTh MO 3aJaHHBIM aQJITOPUTMaM, COBEPIIEHCTBOBATbH
M3BECTHBIE M KOHCTPYHPOBaTh HOBBIE. B Tmporecce pemieHus 3amad —
OCHOBHOW y4eOHOW JeATETbHOCTH Ha YPOKaX MaTeMaTHKH — Pa3BUBAIOTCS
TBOpYECKas U MPUKIAHAS CTOPOHBI MBIIUIEHUS

OOyueHne MaTeMaTHKe AAaET BO3MOXKHOCTH DPAa3BHBATh y YYalMXCS
TOYHYIO, PallHOHAJILHYIO 1 HH(POPMATHBHYIO Peub,

YMCHHE OTGI/IpaTI) HauoOoJjee noaxogAmue sA3bIKOBbIC, CHUMBOJIMYECKUEC,
rpaguuecKkie CpeAcTBa ISl BBIPQKEHUS CYXKICHHMH ¥ HAarJSIHOTO
UXIPE/ICTABICHHSL.

HeoOXomuMbIM KOMIOHEHTOM 0OIIeld KyIbTYpbl B COBPEMEHHOM
TOJKOBAaHWU SIBISCTCS OOIIee 3HAKOMCTBO C METONAMH ITO3HAHUS
JEWCTBUTEIBHOCTH, TIPEICTABICHHE O TIPEIMETE U METOJIC MATEMATHKH, €ro
oTjiMdusgd OT MCETOAOB CCTCCTBCHHBIX MW T'YMAaHUTApPHBIX HayK, 06
OCOOCHHOCTAX TIPIMEHEHHsS MAaTeMaTUKU JUIs PEIIeHUS HaydHbIX |
NpUKIaIHBIX 3a7a4. TakuMm o0pa3oM, MareMaTH4ecKoe oOpa3oBaHHE
BHOCHT CBOM BKJIaJl B (pOPMHUPOBaHKE OOIIEH KyJIbTYpBI YEIOBEKA.

N3yyeHne MaTeMaTHKH CIIOCOOCTBYET 3CTETHUECKOMY BOCIHMTAHHIO
YEeJIOBEKa, IIOHMMAHUK  KpPacoTbl M M3SLIECTBA  MATEMaTHYECKUX
paccyKIeHu#, BOCIPHATHIO TEOMETPUYECKUX (OPM, YCBOCHHUIO WU
CUMMETpPUHU.

HEJIX U3YUEHUSA YUYUEBHOTI'O ITIPEAMETA «MATEMATHUKA»
[IpuopurerHpiMu nensiMu 00y4eHMsI MaTeMaTrke B 10—11

KJlaccax Ha 0a30BOM YpOBHE SIBJISIFOTCSI:

. (hopmupoBanme IIEHTPATHHBIX
MAaTEeMaTUYECKUX MIOHATHI (umcio, BEJIMYUHA,
reoMeTpuyecKas ¢durypa, mepeMeHHas, BEPOSITHOCTb,
GbyHKITHS), 00eCcTIeunBarOIIIX MPEEeMCTBEHHOCTD u

MEPCIEKTUBHOCTh MATEMATHIECKOTO 00pa3oBaHHs 00yYarOIIUXCS;

° MNOABCACHUC Y4YalllUXCA Ha AOCTYINHOM [IJid HUX
YPOBHE K OCO3HAHUIO B3aUMOCBA3U MAaTCMAaTUKU U



OKpY’KaroIllero Mupa, IOHUMaH1e MaTeMaTHKU KaK 4acTH oO1ueit
KYJIBTYPBI UEJIOBEUECTBA,;

. pasBUTHE  MHTEJUIGKTyaJbHBIX U TBOPUYECKHX
crocoOHOCTEN y4aIuxcs, o3HaBaTEIbHOU aKTUBHOCTH,
HCCIIEI0BATENbCKUX YMEHUH, KPUTUYHOCTH MBILUICHUS, HHTEpeca
K U3Y4EHHIO MaTEMaTHKH;

. ¢dopmupoBanre (YHKIMOHAIFHOW MaTeMaTHUYECKON
IPaMOTHOCTH: YMEHHs pacro3HaBaTb MaTeMaTHYECKHE aCIEKThl B
peanbHbIX JKU3HEHHBIX CHUTyaUMsAX M HPU H3YYEHUM JPYTux
Y4IeOHBIX
NPEAMETOB, MPOSABICHUA 3aBHCHMOCTEH M 3aKOHOMEPHOCTEH,
(dbopMynupoBaTh HX Ha S3bIKC MAaTEMaTHKA M CO3]IaBaTh
MaTEMATHUYCCKUC MOJCIIH, IMPUMCHATDb OCBOEHHBIN
MaTeMaTHYECKHN anmapar JUIst
PeLICHUANIPAKTUKO-OPUEHTUPOBAHHBIX3a/1a4,

HHTEPIPETUPOBATH U OLEHUBATH TOJIYYEHHBIE PE3YJIHTATEI.

OcCHOBHBIE JIMHUM cojiepkaHus Kypca MmateMaTrk B 10—11 knaccax:
«Ywucna v BEIYUCICHUSD», «Anredpay («Anredpandeckue
BBIpOKEHUS», «YpaBHEHUS! U HepaBeHCTBa»), «Hauana maremaTnyeckoro
anHammza», «[eomerpus» («I'eomerpuueckue QUTYpHl U UX CBOWCTBaY,
«M3MepeHne reoMeTpUUECKUX BEIMYMH»), «BeposTHOCTE M CTATHCTHKAY.
I[aHHBIe JIMHAKW PAa3BUBAIOTCA HapallyiCJIbHO, KaxXaasd B COOTBETCTBUU C
COOCTBEHHOM JIOTMKOM, OJIHAKO HE HE3aBUCHMO OJIHA OT JIPYIoH, a

B TECHOM KOHTaKTe W B3aumojeictBuu. Kpome 3TOro, mx
o0beMHACT JIOTHYECKas COCTAaBISIONIAsl, TPAJAWIUOHHO MPHUCYIIAs
MaTeMaTWKe ¥ IPOHM3BIBAIOIIAsg BCE MaTeMaTH4decKue Kypchl U
conepxkarenbupie  JuHMU.  CdopmynupoBanHoe B DenepaibHOM
roCyJapCTBEHHOM  00pa30BaTEebHOM  CTaHJApTe CPEIHEro  OOILEero
oOpa3oBaHus  TpeOOBaHHME  «BJIAJCHUE  METOJAMHU  JIOKA3aTEeJbCTB,
AITOPUTMAaMH PEIIeHU 3a/1a4; YMEHHE

dbopMynupoBaTh ONpeneseHus, AKCHOMBI W TEOPEMbl, NPUMEHSTh HX,
MIPOBOJUTE JIOKAa3aTENbHBIE pPACCY)XJIEHUS B XOJE peLIeHHsd 3anad»
OTHOCHUTCSI KO BCeM KypcaM, a (OPMHpPOBAHHME JIOTHYECKHX YMEHHIH
pacrpenenseTcs 10 BCeM rojiaM 00y4eHus



Ha yPOBHE CPEIHEr0 00LIero o0pa3oBaHusl.

MECTO YYEBHOI'O IPEJIMETA
«MATEMATHUKA»B YYEBHOM IIVIAHE

B cootercTBrn ¢ denepanbHBIM rOCyAapCTBEHHBIM 00pa30BaTeIbHBIM
CTaH/IAPTOM CpeIHero oO0mero oOpa3oBaHUs MaTeMaTHKa  SBISETCS
00s13aTeNTbHBIM TPEIMETOM Ha JAHHOM
ypOBHE 00pa3oBaHUsl. Hacrosmeit paboueit

MPOrpaMMOM TIpeTyCMaTPUBACTCS U3ydeHune y4eOHOTO
npenmera «MaremaTtiuka» B paMKax TpEX y4eOHBIX KypcoB: «AunrebOpa u
Hayala MareMaThdeckoro aHanmza», «[eomerpus», «BeposTHOCTh
cTaTucTHKa». POpPMHUpPOBaHHME JIOTMYECKHX YMEHHH OCYIIECTBISIETCS Ha
MMPOTA)KCHHUU BCEX JICT O6y‘-ICHI/I$I B CTapHICI\/'I IIKOJIC, a DJICMEHTHI JIOTMKH
BKIIIOYAIOTCSl B COJICP)KaHHE BCEX HA3BaHHBIX BhINIE KypcoB. B ydeOHOM
rutane Ha m3ydyeHne matemMatnku B 10—11 xmaccax oTBomutcs 5 ydeOHBIX
YacoB B HEJETIO B TEUCHUE KaXAOro rojga oOyuenws, Bcero 350 yueOHBIX
9acoB.

TemaTnueckoe MJIaHUPOBaHUE Y4YEOHBIX KYpCOB M PEKOMEHIYyeMOe
pacripefesieHe y4eOHOTO BPEMEHHM JUIsl HM3Y4YeHHS OTHENBHBIX TEM,
MpeJUIOKeHHbIE B HACTOAIIEH MporpaMMe, HaJO0 paccMaTpuBaTh Kak
NpUMEpHBbIE OPUEHTHUPbI B IOMOIIb COCTABUTENIO aBTOPCKOH paloueit
MIPOrpaMMBbI U TIPEKIE BCETo yuuTeno. ABTOp pabodeil mporpaMMbl BIIpaBe
YBEITUYUTH WA YMEHBIITUTD NPEATIOKECHHOE YHCIIO YUCOHBIX YaCOB HA TEMY,

YTOOBI YrIyOHTHCS B TEMaTHKY, 3aWHTEPECOBABILYIO OOYdYaIOMIMXCS, WU
HaIlpaBUTh YCWJIMS Ha NPEOJOJICHUE 3aTpyAHEHUil. JlommyCTUMO Takke
JIOKaJIbHOE IIepepacIpeeiieHue

U [EPECTaHOBKA 3JIEMEHTOB COACPkKAHUA Kypca BHYTPH JaHHOI'O KJIacca.

KonmnuectBo mnpoBepouHbIX padoT (TeMaTHuecKuid M UTOTOBBIN
KOHTPOJIb KauecTBa YCBOGHHs y4eOHOro Mmarepuana) W HMX  THII
(camocrosiTenibHBIE M KOHTPOJIbHBIE pabOTBI, TECThI) OCTAIOTCA Ha
YCMOTpPEHHUE YUUTES.

Taxoke yuyuTedb BIpPABE YBEIMYUTb MM YMEHBIIUTH YHCIO Y4EOHBIX
4acoB, OTBEJEHHBIX B pabodell mporpaMme Ha



0000111eHIe, TOBTOPEHUE, CUCTEMATH3AIINIO 3HAHUN 00YYarOIIIUXCS.
EnuHCTBEHHBIM, HO IPUHIUITHATILHO BAKHBIM KPHTEPHUEM, SBIISICTCS
JIOCTKEHHE PE3yIbTaTOB O0YUCHHS, YKa3aHHBIX B HACTOAIIEH MporpaMMe.

IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA
YYEBHOI'O IPEAMETA «<MATEMATHKA»

OcBoenue y4yeOHOro mpeamera «MaTemaTHKay JIOJDKHO 00ECIeunBaTh
JOCTIDKEHHE Ha YPOBHE cpelHero oOmero o0pa3oBaHMs —CIEIYIONIHX
JIUYHOCTHBIX, METAllPeIMETHBIX U  NPEAMETHBIX  00pa30BaTeIbHBIX
pe3yIbTaTOB:

JIMYHOCTHBIE PE3YJIBTATDBI

JImdHOCTHBIE pE3yJbTaThl OCBOCHHWS MPOTPAMMBI Y4eOHOTO TIpeaMera
«Marematrkay XapakTepU3yIOTCs:

I'pasxicoanckoe 6ocnumanue:

c(hOpMUPOBAHHOCTHIO TPAXKAAHCKONH TO3MIIMA  OOYYaroOIIerocss Kak
aKTUBHOTO M OTBETCTBEHHOT'O WIEHa POCCUHCKOTO 00IIeCcTBa,
MPEJCTABICHUEM O MaTeMaTUYeCKUX OCHOBaX  (DYHKIIMOHUPOBAHUS
pa3jMuUHBIX CTPYKTYp, SBJIICHHH, MPOLEAYP TI'PaxJIaHCKOTO OOIIeCTBa
(BBIOOPBI, OIIPOCHI | TIP.), YMEHHEM
B3aMMO/ICHICTBOBATh C COIMALHBIMA WHCTHUTYTAMH B COOTBETCTBHUH C WX
(GYHKIMSIMEA 1 HA3HAYCHUEM.

IHampuomuueckoe éocnumanue:

c(hOpMUPOBAHHOCTHIO  POCCHUHCKOM  TPaKTAHCKOW  HMJSHTHYHOCTH,
YBaXCHUS K MPOILJIOMY U HACTOALIEMY
POCCHICKON MaTeMaTHUKH, [EHHOCTHBIM OTHONIICHHEM K JOCTIKECHUSIM
POCCUICKHMX MAaTeMaTHUKOB M POCCHUICKONH MaTeMaTHYEeCKOW UIKOJbI, K
WCTIOJIb30BaHUIO 3TUX JIOCTHKCHHI B JIPYTUX HAYKaX, TEXHOJIOTHSX, cepax

OKOHOMUKH.
ﬂyxosno-upaecmsennozo 60CRUMAHUAL.
OCO3HAaHHUEM AYXOBHBIX HCHHOCTCﬁ pOCCI/If/’ICKOI‘O Hapozaa,

c(hOopMHUPOBAaHHOCTHIO HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBEICHHUS,
CBSI3aHHOTO C MPAKTUYECKUM IMPUMEHECHUEM



MOCTIKCHUM HAyKH W JIEATEITLHOCTBIO YUIEHOTO, OCO3HAHHUEM JHUIHOTO
BKJIaJ[a B IOCTPOCHNE YCTOWIHBOTO OYIYIIETO.

Jcmemuueckoe eocnumanue.

ACTETUYECKUM  OTHOIIEHHEM K  MHPY, BKIIFOYAas  ACTETUKY
MaTEeMaTHYECKUX  3aKOHOMEPHOCTEH, OOBCKTOB, 3aja4, pEIICHUMH,
paccyXIeHul; BOCIPUUMYMBOCTBIO K  MaTEeMAaTHYeCKUM  acleKTam
Pa3IMYHBIX BUJIOB UCKYCCTBA.

Du3uueckoe 60CRUmMAHUE.

c(hOpMUPOBAHHOCTHIO YMEHUS TMPHUMEHATh MaTEMaTHUYECKUC 3HAHHS B
WHTEepecax 370pOBOTO W 0e30macHOro oOpas3a KU3HH, OTBETCTBEHHOTO
OTHOIIICHHS K CBOEMY 3/I0POBbIO (310pOBOC MTUTAHHE,

cOaJTaHCUPOBAHHBIA PEXHUM 3aHATHH M OTIbIXA, peryssipHas (Qu3nuecKas
AKTUBHOCTD); (DU3NYECKOTO COBEPIIICHCTBOBAHUS, TIPH 3aHATHUAX CIIOPTHBHO-
03JIOPOBHUTEIEHON JICATEILHOCTBIO.

Tpyoosoe éocnumanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IEHHOCTH  TPYAOJIOOHS;
HHTEPECOM K pa3luuHbiM chepaM MpoPecCHOHATLHONU JeSTeIbHOCTH,
CBSI3aHHBIM C MAaTeMaTHKOH W e€ MPUIOKCHUSIMH, YMEHHUEM COBEpINAThH
OCO3HAHHBIN BBIOOP Oyayiied nmpodeccuu U peaaru30BbIBaTh COOCTBECHHBIC
JKU3HEHHBIE TUTAHBI, TOTOBHOCTHIO
U CIIOCOOHOCTBHIO K MaTeMaTHYECKOMY OOpPa30BaHUIO U CaMOOOpPa30BaHUIO
Ha TPOTSHKEHHHM BCEH JKM3HM, TOTOBHOCTBIO K AKTHBHOMY YYaCTHIO B
pELICHUN TIPAKTHYESCKHX 3a/1a4 MATEeMaTHYECKOM HATPaBICHHOCTH.

IJKonozuueckoe eocnumanue:

c(hOpMHPOBAHHOCTHIO HKOJIOTUYECKON KYJIbTYphI, TOHUMAaHUEM BIWSHUS
COLIMAIbHO-DKOHOMUYECKUX IPOLIECCOB HA COCTOSIHME MPUPOJHON U
COLIMANILHOM CcpeJibl, 0OCO3HAaHHEM TII00aIHbHOTO
xXapakTepa JKOJIOTHYECKHX MPOo0JieM; OpHEHTAllMe Ha NpPUMEHEHHE
MaTeMaTHYeCKUX 3HAHWUW I pelIeHus 3a7ad B 00JacTH OKpYyKarolieh
cpeibl, IUTAHUPOBAHUS MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUHN
JUISL OKPYKAIOIIEeH CpeJibl.

Llennocmu nayunozo no3nanus.

c(OPMHUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO



COBPEMEHHOMY VPOBHIO pa3BUTHS HAyKH W OOIIECTBEHHOW NPaKTUKH,
MOHMMaHUEM MaTeMaTHYeCKOW HayKM Kak c]epsl  YernoBedYecKOn
JIEATEIbHOCTH, JTamoB €€ pa3BUTHS W 3HAYAMOCTH ISl  Pa3BUTHA
[UBWIM3AIAY; OBJAJICHUEM S3BIKOM MAaTeMaTHKH W MaTeMaTH4ecKOn
KyJIbTypOl Kak CpeACTBOM IMO3HAaHUS MHUPA; TOTOBHOCTHIO OCYIIECTBIIATH
MPOCKTHYI0 U HCCIACAOBATENbCKYIO ACSTEIbHOCTh WHIUBUIYATbHO U B
rpymre.

METANPEIMETHBIE PE3YJIBTATbBI

MeranpenMeTHbIe pe3yabTaThl OCBOCHHS MIPOTPaMMBI
y4aeOHOTO npeaMeTa «Marematuka XapaKTePU3yIOTCs
OBJIAICHUEM YHUBEPCAIbHBIMU NnO3HAgAMENbHbIMU
Oelicmeusmu, VHUBEPCATILHBIMU KOMMYHUKAMUGHBIMU

OeticmeUsIMuU, YHUBEPCATIbHLIMU PESYIAMUGHBIMU OCLICBUAMU.

1) Vhueepcanvhvie nosnaeamenvnole Oeticmeus,
obecneyusaiom Qopmuposarue 6a3068bIX KOZHUMUBHBIX NPOYECCOB
obyuarowguxcs (0ceoeHue Memooos no3HAHUsL

OKpyicaueo mupa; npuMeHeHue JI02UYECKUX,
UCCIe008amMeNbCKUX Onepayull, yMeHull pabomams ¢ ungopmayuetl).

ba3zoevie uccnedoseamensvckue oOericmeus:

*  HUCIOJb30BaTh BOTIPOCHI Kak WCCIIEIOBATEIbCKUI
WHCTPYMEHT IO3HaHUs; (HOPMYIHPOBATH BOIPOCHI, (UKCHPYIOIIHE
MIPOTUBOpEYHE, TPOOIeMy, YCTaHABIUBATh
HCKOMOE M JaHHOe, (OPMHUPOBATh TUIIOTE3Y, aPTYMEHTHPOBATH CBOIO
MO3ULINI0, MHEHHUE;

*  TPOBOJAUTH CaMOCTOSITETTLHO CIUTAHWPOBAHHBIN
9KCIIEPUMEHT, HCCIIE/IOBaHNE 1o YCTaHOBJIEHHIO
0cOOEHHOCTEH MareMaTH4eckoro oObeKTa, SBJICHHUsS, IIpollecca,
BBISIBIICHHIO ~ 3aBHCUMOCTEH  MEXKIY OOBEKTaMH, SBICHUSMH,
MpoLECCaMH;

* camocTosATeNbHO  (opMyIHMpOBaTh OOOOIIEHUS W BBIBOJBI 1O
pe3ynbTaTaM IpOoBEAEHHOTO HAOIIOACHNS, UCCIIEI0OBaHNS, OIEHUBATh
JIOCTOBEPHOCTH MOJIYYCHHBIX PE3yJIbTaTOB, BBIBOJOB U 000OILICHHH;



° IIPOrHO3UPOBATH BO3MOXXHOC Pa3BUTHUC ITPOLICCCA, a TAKXKE BbIIBUT'ATh
MPEAIIOJIOKCHUA O €0 Pa3BUTUHN B HOBBIX YCJIOBUAX.

Paboma c unghopmauvueir:

*  BBIABIATH JAe(DUINTHI HHPOPMAIIMH, JAHHBIX, HEOOXOIUMBIX IS
OTBETa Ha BOIPOC U JUIsI PEIICHUS 3aa4H;

* BbIOMpaTh HHQOPMANMIO U3 MCTOYHHKOB PAa3IMYHBIX THIIOB,
aHaM3UpOBaTh,  CHCTEMAaTHU3UPOBATH W HHTEPIPETUPOBATH
MH()OPMALIUIO PA3TMYHBIX BUIOB U (pOpPM IpeacTaBICHUS;

*  CTPYKTYpUpOBaTh HH(OPMALUIO, IPEICTABIATH €€ B Pa3INIHBIX
(hopMax, WILTIOCTPUPOBATH TPaPUIECKH,

*  OLCHMBATh HAAEKHOCTH HHGOPMALINH IO CAMOCTOSTEIIEHO
copMyITHPOBAHHBIM KPHTEPHSIM.

1) Vhusepcanvuvie KoMMynuKamugnwie 0eticmsus, 0becneuusarom
CPOPMUPOBAHHOCTNL COYUATLHBIX HABLIKOS 0OVUAIOUJUXCAL.

Obuwienue:.
*  BOCHPUHHUMATh U (DOPMYITHPOBATH CYXKJCHUS B COOTBETCTBHH C
YCIIOBHUSMU H TENISIMU OOIICHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKATh
CBOIO TOYKY 3pPCHHUS B YCTHBIX U MHUCHMEHHBIX TEKCTaX, JaBaTh
MOSICHEHUsT TI0 XOJy pEIICHHs 3a7adyd, KOMMEHTHPOBATh
MOJIYYCHHBIN Pe3yJIbTaT;

* B XoJe OOCYXKJCHHUS 3aJaBaTh BOINPOCHI IO  CYIIECTBY
00cyxmaeMoi TeMbl, POOJIEMBI, pelIaeMoi 3aa9n, BHICKA3hIBATh
nacu, HaICJICHHBIE Ha ITOHUCK pemeHI/m; COIIOCTAaBJISITH CBOHU
CYXKICHHS C CYXKISHUSMH JPYT'MX YYaCTHUKOB JIHAJIOra,
0oOHApYKHBATh Pa3ININe U
CXOJZICTBO TIO3HIINH; B KOPPEKTHOH Gopme popmynupoBath
pa3HoOTIacHs, CBOM BO3PaKEHUS,

° 6HpeIICTaBJ'I$[TB pE3YIbTAaThl PEUICHUA 3aJa4M, OSKCIICPHUMCEHTA,
HCCIICIOBAHUS, IPOEKTa; CaMOCTOSTC/IbHO BbIOMpPaTh (opmar
BBICTYIUICHUS C YYETOM 3a/1a4
MIPE3CHTAINN H 0COOCHHOCTEH ayIUTOPHH .

Compyonuuecmeo:
*  TIOHUMAaTh U UCTIOJB30BATh IIPEHMYIIECTBA KOMAaHTHOM



U UHAA BHUAYaIbHOW pabOThI TPH PEIICHUH YYeOHBIX 3a/1ad;
MIPUHUMATS I1€Jb COBMECTHOM IEATEIBHOCTH,

IUIAHUPOBATh OPTaHM3alHI0 COBMECTHOW pabOTHI, pacrpeneisTh
BUJIBI Pa0OT, JOrOBapHUBATHCS, OOCYXKIATh MPOIECC M PE3YJIbTaT
paboThI; 00001aTh MHEHUSI HECKOJIBKUX JTFOJICH;

*  y4acTBOBAaTh B IPYyMIOBBIX (opmax padboTel (00CYXIcHHUS, 0OMEH
MHEHHI, «MO3TOBBIC IITYPMbD» M HHBIC); BBIMOJIHITH CBOI YacTh
paboThl M KOOPJWHHPOBATH CBOW JICHCTBHS C JPYTMMH UICHAMH
KOMaH/Ibl,

*  OLICHUBATh KA4ECTBO CBOETO BKJIAJa B OOIIUH MPOIYKT IO
KpUTEpHSIM, CHOPMYTHPOBAHHBIM YUACTHUKAMH B3aHUMOJICHCTBUSI.

2) Vnueepcanvuvie — pecynamuenwvle  Oelicmsus, — obecneuusarom
Gopmuposanue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCMU.

Camoopzanuzayusn:

*  COCTaBJIATH IUIaH, aITOPUTM pEIIeHHs 3a/1a4yH, BEIOMPATh Crocod
pemieHuss ¢ Y4ETOM HMEIOIIUXCS PECYpPcOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBaTb U KOPPEKTUPOBATH BapUaHTHI
peuieHuit ¢ ydéToM HOBOM
nH(pOpMAITUH.

Camokonmpony:

*  BIAJIETh HABBIKAMH TO3HABATEIBHON pe(IeKCHU KaK OCO3HAHMSI
COBEpIIAEMbIX JIEHCTBHM M MBICIUTENBHBIX IPOLIECCOB, UX
Pe3yabTaTOB; BIAAETh CIIOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJIS
Ipolecca U pe3yJibTaTa pellieHusl MaTeMaTHUeCKOH 3a/1auu;

*  IOpeABUACTb TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh IIpH
peLIEeHUY 3a]]a4¥, BHOCUTb KOPPEKTUBBI B I€ATEIbHOCTh HA OCHOBE
HOBBIX  OOCTOSITEIIBCTB,  JAHHBIX,  HAWJEHHBIX  OIIMOOK,
BBISIBJIEHHBIX TPYJHOCTEH;

* OLCHMBaTh COOTBETCTBHE pE3yJbTaTa LEIM U  YCIOBUSM,
OOBSICHATH ~ NPUYMHBI  JOCTXKEHUS  WIM  HEJOCTHKEHHUS
pe3yIbTaTOB JESTENbHOCTH, HAaXOAWUTh OMIMOKY, /JaBaTh OLCHKY
MpUOOPETEHHOMY OIBITY.

HNPEAMETHBIE PE3YJIbTATBI



[IpenmetHpie  pe3ynbTaTbl OCBOGHMsI paloyeil mporpamMmbl 1O
MaTeMaTHKe MPEICTABJICHBI 110 rojaM oOydeHHs B paMKax OTAEIbHBIX
KypCOB B COOTBETCTBYIOIINX pazjenax HacTosmei [IporpaMmel

PABOYASA ITPOI'PAMMA
YYEBHOI'O KYPCA «I'EOMETPUS»

HOEJW N3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca IeOMETpHM Ha ypPOBHE CpPEIHEro OOILIEero
o0Opa3oBaHMs OOYCIIOBJIEHA MPAKTHUECKONW 3HAYMMOCTBIO METAlpPEAMETHBIX U
NpPEMETHBIX PE3YJITATOB O0YyUEHHS TEOMETPHN
B HampaBJICHUU JIMYHOCTHOI'O pa3BUTHUA OOydarommxcs, (OpMUPOBaHMS
(YyHKIIMOHAIBHOW MaTeMaTUYeCKOW TPaMOTHOCTH, W3YYCHHUS! JOPYTUX Y4eOHBIX
JUCUUIUIMH. PazButHe y ydammxcs MpaBUIbHBIX IPEICTABICHUN O CYIIHOCTU U
IIPOUCXOKICHUU
FeOMETPUUYECKUX A0CTPaKLUUi, COOTHOLIEHWH PEAIBHOIO0 W  HJEaJbHOro,
XapakTepe OTPAKEHUS MATEMaTU4YeCKOM HAyKOH SBJIEHUH M  IPOLECCOB
peaspbHOro MHMpa, MECT€ T'€OMETPUU B CUCTEME HAYK U POJIM MaTeMaTHYECKOIO
MOJEIIMPOBaHMUS B HAy4YHOM IIO3HAHUM U B MPAKTHKE CHOCOOCTBYET
(OpMHpOBAaHUIO HAYYHOTO MHUPOBO33PEHHS Yy4YaIlUXCsl, a TaKKe KayecTB
MBIIIICHHS, HEOOXOANMBIX ISl aIalITAllil B COBPEMEHHOM OOIIeCTBE.

I'eomeTtpus sBseTCS OMHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEITHETO
obmero oOpa3oBaHHs, TaKk Kak 00eCNe4YrBaeT BO3MOXXHOCTh H3YYEHHUS Kak
JIUCITUILTAH €CTECTBEHHO-HAYYHO! HAIIPaBIEHHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MbIIeHUE, GOPMHUPYEMOE TIPH M3YUEHUH O0YyJaroIUMUCS
MOHATUMHBIX OCHOB TE€OMETPUM M  IIOCTPOEHUM LENOYKH JIOTMYECKUX
YTBEPKJICHUH B XOJE PELICHHUS T'€OMETPUYECKHMX 3a/1a4, YMEHHUE BbIIBUIaTh U
OIPOBEPraTh TMIIOTE3bl HEIOCPEICTBEHHO HCIIOJIB3YIOTCS IIPU PELICHUM 3a]ad
€CTECTBEHHO-HAYYHOT'0 [IUKJIA, B YACTHOCTH U3 Kypca (PU3UKH.

Vmenne OPHUCHTUPOBATHCA B MPOCTPAHCTBE UI'PACT CYIICCTBCHHYIO POJIb
BO BCEX 001aCTAX JCATCIIBHOCTH YCJIOBCKA.
OpI/IeHTaI_II/I}I YCIIOBCKa BO BpEMCHU nu MMPOCTPAaHCTBC —



HEOOXOJMMOE YCJIOBHUE €ro COIMalibHOTO ObITHS, (opma OTpakeHus
OKPYKaOIIEro MUPa, YCIOBUE YCICIIHOTO MMO3HAHUS U aKTUBHOTO
npeoOpazoBaHus  jAeicTBUTENbHOCTH. ONepupoBaHUE MPOCTPAHCTBEHHBIMU
oOpa3zamMu 0O0BEAMHSET pa3Hble BHIBI Y4eOHOH W TPYIOBOW JEATEIHHOCTH,
SIBJIICTCSL OJIHAUM M3 TPOQECCHOHAIBHO BaXKHBIX Ka4yeCTB, MOATOMY aKTyajbHa
3amada (OPMHUPOBAHKS y OOYYAIOMIUXCS MPOCTPAHCTBEHHOTO MBIIUICHHS Kak
Pa3HOBUJIHOCTH OOpPa3HOrO MBIIUICHUST — CYIIECTBEHHOTO KOMIIOHCHTa B
MOJITOTOBKE K MPAKTHICCKOH JIESITEITBHOCTH IT0 MHOTHM HAINPaBICHHUSIM.

Llens ocBOGHUS MporpaMMbl yueOHOTro Kypca «I eomeTpusi» Ha
0a3oBoM ypoBHe oOOyueHUsT — 00meo0pa3oBaTelbHOE W OOMIEKYIBTYpHOE
pa3BuTHEe OOYyYaIOIIMXCs Yepe3 oOecledeHre BO3MOXKHOCTH TpPHUOOpEeTeHUs u
UCIIOJIb30BAHUSI CUCTEMATHYECKUX TIEOMETPUUYECKUX 3HAHMM U JAeUCTBU,
creun(pUIHBIX TEOMETPHH,
BO3MOXKHOCTHU YCIICIIHOTO MPOAOJDKEHUsI 00pa30BaHUs M0 CHELUAIBHOCTSIM, HE
CBS3aHHBIM C MMPUKIAIHBIM HUCIIOJIB30BAHUEM I'€OMCTPUU.

[Tporpamma 1o reoMeTpruu Ha 6A30BOM YPOBHE MpeIHA3HAUCHA

JUIT  OOYyYaromIMXcs CpeJHEH IIKOJbI, HE WCIHBITHIBABIINX 3HAYUTEIHHBIX
3aTpy/JHEHHI Ha YPOBHE OCHOBHOrO 00IIero odpasoBanusi . Takum oOpasom,
oOydaromuecss Ha 0a30BOM YpOBHE JOJDKHBI OCBOHMTH OOIIHME MaTeMaTHYECKHEe
YME€HHA, CBA3aHHBIC CO CHeHH(i)HKOP'I reoMEeTpun u HeO6XOI[I/IMBIe JJIs1 )KU3HU B
COBpeMeHHOM o0recTBe . Kpome 3TOro, oHM HMEIOT BO3MOKHOCTH H3YYHTh
reoMeTpHio0 0oJiee TyO0OKO, €ClIM B JajibHEHIIIEM BO3HUKHET HEOOXOIMMOCTh B
TCOMCTPUYICCKHX 3HAHUAX B HpO(i)eCCHOHaJ]LHOfI JCATCIIBbHOCTH.

JlocTKkeHHEe 1eJIM OCBOCHHS MPOTrPaMMbl O0OCCIIEUUBACTCS PEIICHUEM
COOTBETCTBYIOIIMX 3a1a4 . [IpHOpUTETHBIMH 3aJja4aMH OCBOCHHUS Kypca
«["eomerpun» Ha 6azoBoM ypoBHe B 10—11 kiaccax sBISIOTCS:

* (hOpMUPOBAHUE TMPEJICTABICHUS O TEOMETPUM KaK 4YacTH MHUPOBOI
KYJIbTYPBI U OCO3HaHUE €€ B3aMMOCBS3H C OKPYKAIOIIUM MUAPOM;

M (bOpMHpOBaHI/Ie MMpeACTAaBJICHHA O MHOI'OIpaHHUKAX U TCJIaX BPAlllCHUSA
KaK O BaKHCHIIINX MaTEMaTHYCCKUX MOACIIAX,

MO3BOJIIOIIMUX OIIMCBhIBATH U M3y4YaTh PA3HBIC SABJICHUA OKPYKAIOIICTO MUPA,



* (hopMUpOBaHUE YMEHUS PACIIO3HABATh HA YEPTEkKaxX, MOJCIISIXH B
peanbHOM MUPE MHOTOTPaHHHUKH U TeJa BPAICHUS,

* OBJIQJICHHME METOJIJAMH PEIIICHUS 3a/1a4 Ha MOCTPOCHUS Ha
M300paKeHUSAX IPOCTPAHCTBEHHBIX (PUTYP;

* GopMHpOBaHUEC YMCHHS OICPUPOBATH OCHOBHBIMH TOHSTHSMH O
MHOTOTPaHHUKAX U TeJax BPAICHHs U UX OCHOBHBIMH CBOWCTBAMH,

* OBJIAJICHUE AQITOPHUTMaMH pEIIeHHS OCHOBHBIX THIIOB  3ajad;
(hopMupoBaHrEe yMEHHUS POBOIUTH HECIOXKHBIE JOKa3aTeIbHbIC Pac- CYXICHUS
B XO/Ie peUICHHS CTePEOMETPHYECKMX 3a7ad H 3a7ad C MNPAKTHYECKUM
COJIepIKaHuEM;

* pa3BUTHE  UHTCIUICKTYaJbHBIX W  TBOPYECKUX  CIIOCOOHOCTEH
o0yJarommxcs, MO3HABaTeIbHOW aKTHBHOCTH, WCCIEOBATEIhCKUX YMEHHIA,
KPUTUYHOCTU MBIILJICHUS;

* hopMupoBaHue  (PYHKIMOHAIBLHOW  TPaMOTHOCTH,  PEJICBAaHTHOMN
FEOMETPUH: YMEHHE pAaclio3HaBaTh MPOSBICHUS TEOMETPUYECKUX TOHATHH,
O0OBEKTOB M 3aKOHOMEPHOCTSH B PEAIbHBIX JKU3HEHHBIX CUTYAIlUsIX W IPHU
U3YYCHUH JIPYTHX
y49eOHBIX TPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH U  3aKOHOMEPHOCTEH,
(hopMynpoBaTh WX Ha S3bIKE T€OMETPUHM U CO3[aBaTh TEOMETPUUYECKHUE MO-
JIEJTH, IPUMEHSTh OCBOCHHBIN
reoMeTprUeCKHHaIapaT/yisipenieHus
MPAKTHUKO-OPUEHTUPOBAHHBIX 3aj[a4, HHTEPIPETUPOBATH U OLICHUBATh
MOJTyYeHHBIE PE3YIIbTATHI.

OTnMuuTENbHONH OCOOCHHOCTBIO TIPOTPaMMBbI SIBISCTCS BKIIIOYCHHE B
Kypc CTEpeOMETpHHM B Hadyaje ero HW3y4eHHUs 3ajad, pellaeMbIX Ha YPOBHE
WHTYATUBHOTO TIO3HAHUWS, W OMPEICIEHHBIM 00pa3oM OpraHW30BaHHAs padoTa
HaJl HUIMH, YTO CIIOCOOCTBYIOT
Pa3BUTHIO JIOTHYECKOTO M IPOCTPAHCTBEHHOTO MBIILIICHUS, CTUMYJIUPYET
MPOTEKAaHUE WHTYUTHUBHBIX MPOIECCOB, MOTHBHPYET K JIAJbHEUIIEMY U3y4EHHUIO
npeaMeTa.

[Ipenmourenne  oTma€rcs  HATISAHO-KOHCTPYKTMBHOMY — METOMY
oOydeHHusi, TO €CThb TEOPETHYECKHe 3HAHWS WMEIOT B CBOEH OCHOBE
YyBCTBEHHOCTB MIPEIMETHO-TIPAKTUIECKON JIeATeNbHOCTH. PazBuTue
MPOCTPAHCTBEHHBIX TIPEJCTABIEHUI Yy YyUaIIUXCi B Kypce CTEepeoMEeTpUun
MPOBOAMTCS 3a CUET pelIeHHs 3a7a4 Ha CO3JaHNe
MPOCTPAHCTBEHHBIX o0pa3oB u  3amad Ha OTIepUpPOBaHHE



MpOCTPAaHCTBCHHBIMU 06paBaMI/I . C03):[aHI/IC 06pa3a MMpOBOAUTCA C OHOpOfI Ha
HariiiAHoCTh, a OIICPUPOBAHUC 06pa30M — B YCJIOBUAX OTBJICUCHUA OT
HarjisgaAHoCTHU, MBICJICHHOTO U3MCHCHHA €0 UCXOAHOI'0 COACPIKaHUA.

OcHOBHBIE coJiepKaTeNbHble JTHHUU Kypca «[eomerpum» B 10—11
knaccax: «MHororpaHHUKnY, «lIpsMbIe W TTOCKOCTH B IPOCTPAaHCTBE», «Tema
BpameHus», «BekTopsl M KOOpAWMHATHEI B MPOCTpaHCTBe». {DopMupoBaHHE
JIOTUYECKUX YMEHHUH paclpenessieTcs He TONBKO IO COAepKaTeIbHBIM JIMHHIM,
HO W 1O TomaM oOOydYeHHs Ha YpOBHE CpeaHero o0mero o0Opa3oBaHUS.
Conepxanue
00pa3oBaHHs, COOTBETCTBYIOIIEE MPEIMETHBIM Pe3yibTaTaM OCBOCHHUS paboueit
NPOTPaMMBbl, paclpefeNEHHbIM 10 ToJaM OOYYeHUsl, CTPYKTYPHPOBAHO TaKUM
o0Opa3oM, 4TOObI OBJIAJICHHME TECOMETPUUYCCKUMHU TOHATHSIMH W HaBBIKAMHU
OCYIIECTBISUIOCH ~ TIOCIIEOBATEIbHO UM TIOCTYNATENBHO, C  COOIIOJCHHEM
InpuHOWIIa MPECMCTBCHHOCTH, ‘ITO6I)I HOBBIC 3HAaHHA BKJIKHOYAJIUCh B 061]_[}/}0
CUCTEMY T€OMETPUYECKHX MPEICTABICHUN 00yJaIOIINXCsl, PACIIAPSIST

n yriyOnss e€, o0pasysi IpOYHbIE MHOKECTBECHHBIECBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yueOHOM IUTaHE Ha U3yYEHHUE T'€OMETPUU OTBOJUTCS HE MeHee 2
yueOHbIX yacoB B Henmenmo B 10 kmacce m 1 ydueGHOro waca B Hezenio B 11
KJIacce, BCEro 3a JiBa roja ooy4yenus He meHee 105 yaeOHbIX yacoB.

HHJIAHUPYEMBIE INIPEJIMETHBIE
PE3YJIbTATBIOCBOEHUS
PABOYEWM ITPOI'PAMMBI KYPCA
(MO TOAAM OBYYEHMUA)

[IpenmerHble pe3ynbTaTbl W3y4YEHHsT T'€OMETPHUM Ha 0a30BOM YPOBHE
OPUEHTHPOBAHbl Ha JIOCTHKEHHE YPOBHS MaTEMAaTHYECKOW TI'PaMOTHOCTH,
HEOOXOIUMOTO JUIsl YCIICHIHOTO PEIIeHMs 3aiad B pEalbHOM JKU3HU H
CO3/IaHNE YCIOBHH JJIs UX OOIIEKYJIbTYPHOTO Pa3BUTHA.

OcBoenne ydyeOHOro Kypca «I'eomeTpusi» Ha 0a30BOM YpPOBHE
CpeIHero o011ero o0Opa3oBaHHs JIOJKHO o0ecrnieunBaTh
JOCTH)KEHHE CIIEYIOIINX MPEMETHBIX 00pa3oBaTeIbHBIX



pe3yabTaTOB!

10knacc

*  OmepupoBaTb HOHATHAMH. TOYKA, HpsMasi, IJIOCKOCTb.

*  IIpuMeHSATh aKCMOMBI CTEPEOMETPHUHU U CIIEACTBUS U3 HUX MPU
PELICHUN TeOMETPUIECKUX 3aa4.

*  OmnepupoBaTh NOHATHAMHU: MAPAJIIETLHOCTD U MEPIEHIUKYIIIPHOCTh
MPSIMBIX U TUIOCKOCTEH.

*  Kuaccudummposars B3aMMHOE PACHOI0KEHUE MIPSIMBIX U INIOCKOCTEH
B IIPOCTPAHCTBE.

*  OmnepupoBaTh TOHATUSAMH. JIBYTPAHHBIN YroJ, TpaHU JIBYTPaHHOIO
yria, pedpo ABYIPaHHOTO YIJIA, JIMHEHHBIA yroj JBYTPaHHOTO YIJa;
rpagycHas Mepa JIBYIPaHHOTO yIJa.

* OmnepupoBaTb  HOHSATUAMH.  MHOIOIPaHHUK,  BBIIYKJIBIH U
HEBBIITYKJIbIN MHOTOTPaHHUK, 3JIEMEHTHI MHOTOTpaHHHKa,
MIPABUJIBHBI MHOTOTPAHHUK.

* Pacrmo3HaBaTh OCHOBHBIC BH/bBl MHOTOTPAaHHHUKOB (MHUpaMH[A;
npH3Ma, PSIMOYTOJIbHBIN Mapajieenunes, Ky0).

*  KuaccupuuupoBate MHOTOTpAaHHHKH, BBIOHpas OCHOBAaHHS
Uit Kiaccuukaiuy (BBIMYKIIBIE M HEBBIMYKJIbIE MHOTOIPAHHHUKH;
[pPaBUIIbHbIE MHOTOTPAaHHHMKH, TMpPSAMbIE M HAKJIOHHBIC MPH3MBI,
napasuieNIeIue Ibl).

*  OmnepupoBaTh MOHATHSAME. CEKYIIasl IJIOCKOCTh, CEYEHUE
MHOT'OT'PaHHUKOB.

*  OOBACHATH MPUHLHIIBI TOCTPOCHHUS CEUEHUH, UCTIONIB3YSI METO/
CJIEJIOB.

* CrpouTh CEYEHHS] MHOTOTPAHHUKOB METOJIOM CJICJIOB, BBITIOJIHSTH
(BBIHOCHBIE) TUIOCKHE YEpPTEXU M3 PHCYHKOB IMPOCTBIX OOBEMHBIX
¢buryp: Bux cBepxy, cOOKy, CHU3Y.

* Pemarp 3amaun Ha HaXOXKJCHUE T'€OMETPUYECKHUX BEIUYMH TIO
o0Opa3uaM WiIH aNropuTMaM, NPUMEHSS M3BECTHBIC aHAIUTHUCCKHE
METOABI MPU PEIICHUH CTAHAAPTHBIX MaTeMaTHYeCKUX 3a- Jad Ha
BBIYMCIIEHUE PACCTOSHUI



MEXIy IBYMS TOUYKaMH, OT TOYKH J0 MPSMOH, OT TOUKH J0
TUTOCKOCTH, MEXK/Y CKPEIIUBAIOITUMHUCS TPSMBIMHU.

Pemiate 3amaun HA HAXOXKACHHE TCOMETPUYCCKUX BEIMYUH IIO
oOpasmaM WU aJropuTMaM, MPUMEHSSI W3BECTHBIC aHATUTHYCCKUC
METOJAbl MPHU PEIICHUHM CTAaHAAPTHHIX MaTEMaTUYECKUX 3a- Jlady Ha
BBIUMCIICHHE YTIIOB MKy CKPEIINBAIOITUMHUCS TIPSIMBI- MU, MEXTY

HpﬂMOﬁ 1 TNIOCKOCTBIO, MEXIY INIOCKOCTAMHU, ABYTI'PAHHBIX YTJIOB.

Boruncnate 00bEMBI W TUIOIIATN TTOBEPXHOCTEH MHOTOTPAaHHHUKOB
(mpu3ma, mupamMuga) € OpUMEHEHHEM  (OPMYIT;,  BBIYHCIATH
COOTHOIICHMSI MEXKIy IUIOMQJsIMH TOBEPXHOCTEH, 00BEMaMu
10TOOHBIX MHOT'OI'PaHHUKOB.

OnepupoBath MOHIATUAMU: CUMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh U
IIJIOCKOCTh CUMMETPHUH; LEHTP, OCb M IUIOCKOCTb CUMMETPUHU

(burypsr.

W3Brnekarpb, mpeoOpa3oBbIBaTh U MHTEPIPETUPOBATH HHPOPMALIUIO O
HPOCTPAHCTBEHHBIX T'€OMETPHYECKUX (UTypax, MPEACTaBICHHYIO Ha
YyepTekax U pUCYHKaXx.

[MpumensTh reOMETPUUECKHE (baxTb TUIsL peleHus
CTEPEOMETPUUYECKUX 33/ad, IPEJIONATalolMX HECKOJIbKO IIaroB
peLIeH s, €CIIN YCIOBHUS IPUMEHEHNS 3a/IaHbl B SBHOU (hopme.

IIpyBoauTh mHpuUMEpbl MATEMATHYECKUX 3aKOHOMEPHOCTEH B INpUPOAE U
JKU3HH, PACIO3HABATh MPOSABICHNE 3aKOHOB F€OMETPUUB UCKYCCTBE .

IIpumeHsITh NOJSyuyeHHbIE 3HAHMS Ha MPAKTHKE: aHAIU3UPOBATH pealibHbIE
CUTYyallUu U NMPUMEHSTh W3YUYEHHBIC MOHATUS B MPOIIECCE TIOUCKA PEIICHUs
MaTeMaTHIeCKn CHOPMYITMPOBAHHONW MPOOJIEMBI, MOJEIUPOBATh PealbHBIC
CHTYyaluH Ha S3bIKE

reOMETPUH, HCCIEA0BaTh IIOCTPOCHHBIE MOJEIU C HCIOJIb30BAaHUEM
reOMETPUYECKHUX TIOHATUHN U TeOpeM, armnapara

anreOpsr; peuath MPaKTUYECKUE 3aj7a4H, CBSI3aHHbIE c
Hax0KJIEHHEM reOMETPUYECKUX BEJIMYMH.
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* OmepupoBaTh  MOHATHSIMH: MWIKHAPAYECKass  MOBEPXHOCTh,
o0pasyrolye MWIHHAPHYECKON TTOBEPXHOCTH, IMIHHIP; KOHHYECKast
MOBEPXHOCTh, OOpa3yroline KOHUYECKOH TIOBEPXHOCTH, KOHYC;
ctheprdeckas TOBEPXHOCTb.

* Pacno3naBats Tena Bpamienust (LIIMHIP, KOHYC, cdepa H 1map).

*  OOBACHATH CIOCOOBI MOJYYCHUs] TeNl BpAIlCHHS.

*  KraccudunupoBaTs B3aMMHOE PACIIOIOKEHUE CPephl U TNIOCKOCTH.

*  OmnepupoBaTh MOHATHSIMH. IIAPOBOH CETMEHT, OCHOBAaHWE CETMEHTa,
BBICOTA CErMEHTA; IIAPOBOM CJIOW, OCHOBaHUE IIapOBOr0 CJIOA,
BBICOTA MIAPOBOTO CJIOS; IIIAPOBON CEKTOP.

*  Bpuucaars 00bEMBI U IIIOMIAIN TOBEPXHOCTEH TEIN BPAIEHHUS,
TrEOMETPUYCCKUX TeJl C IPUMEHEHUEM (HOpMYI.

*  OnepupoBaTh TOHSATHUSMHU. MHOTOTPAHHHUK, BIMCaHHBIA B cepy u
OTMCaHHBIA OKOJO cepsl; cdepa, BIUCaHHAS B MHOTOTPAHHUK WA
TEJIO BpaICHUSI.

*  BBIUKCIATH COOTHOIICHHUS MEXTY TIOMIIIMUA TTIOBEPXHOCTEHH
00BbEMaMH MOJOOHBIX TEJ.

*  H300paxaTh u3yyaembie GUTypbl OT PYKH U C IPUMEHEHUEM POCTHIX
4epTEKHBIX HHCTPYMEHTOB.

*  BomonsaTh (BBIHOCHBIE) IUIOCKHE YEPTEXKH M3 PUCYHKOB IMPOCTBIX
00BEMHBIX (UTYp: BUI CBEPXY, COOKY, CHHU3Y; CTPOUTH CEUCHUS Tell
BpaIeHusI.

* l3BnekaTh, UHTEPIPETUPOBATH U MPEOOPA30BHIBATH WHPOPMAIUIO O
MPOCTPAHCTBEHHBIX I'€OMETPUYCCKUX (UTypax, MPEICTABICHHYIO Ha
YepTeKax M pUCyHKaXx.

*  OmnepupoBarh MOHSITUEM BEKTOP B IPOCTPAHCTBE.

*  BBINONHATH ACHCTBUS CIIOKEHUS BEKTOPOB, BHIYMTAHUS BEKTOPOB U
YMHOXCHHSI BEKTOPa Ha YKMCJI0, OOBSICHSITH, KAKUMU CBOHCTBAMH OHH
00J1a1a10T.

* [lpuMeHATH MPaBWIO MapajuICCIHICa.



OnepupoBath MOHATHUAMU: JEKAPTOBBI KOOPJIUHATHI B TIPOCTPAHCTBE,
BEKTOp, MOJIYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA,
YroJl MEXIY BEKTOpaMH, CKaJISIpPHOE MPOU3BEIACHUE BEKTOPOB,
KOJUTHHEapHBIE U KOMITJIAHAPHBIE BEKTOPHI.

Haxonuts CYMMY BEKTOPOB U IPOU3BCACHUC BEKTOPA HA YHUCIIO, YI'OJI
MCIKAY BCKTOpaMH, CKAJISIPHOC MPOU3BCACHUC, PACKIIAAbIBATL BEKTOP
110 IBYM HCKOJUIMHEAPHBIM BEKTOPaAM

3allaBaTb IJIOCKOCTh YPAaBHCHUEM B I[eKapTOBOﬁ CHUCTECMC KOOpAWHAT.

IIpumeHnaTH TEOMETPHUYECKUE (baxTbI IS peeHns
CTEPEOMETPHUYECKUX 3a/1ad, MpPearoaraloliuX HECKOJIbKO IIaroB
peLIeHHs, €CIIH YCIOBUS IPUMEHEHUS 3a/1aHbl B sIBHOH (hopme.

Pewrate npocreiiime reoMeTpUUECKUE 3a4a41 HA IPUMEHEHHE
BEKTOPHO-KOOPAWHATHOTO METO/A.

Pemarp 3amaun Ha /10Ka3aTelbCTBO MAaTEMAaTHYECKMX OTHOIIECHUH U
HaXOX/JIGHUE TEeOMETPUYECKUX BEJIMYMH 10 o0pasiuam  Win
ITOpUTMaM, MNPUMEHSS HW3BECTHbIE METOABl MPH  PELICHUU
CTaHJAPTHBIX MaTEMaTUYECKUX 3ajad.

[TpumensTh npocrenime MPOrpaMMHbIE cpencraa u
OJICKTPOHHO-KOMMYHUKAIMOHHBIC CHUCTEMBI npu peuiCHun
CTEPEOMETPUUECKUX 3a/1a.

[TpuBOIUTH MpHUMEpPHl MaTEeMAaTHYECKHX 3aKOHOMEPHOCTEH B IpH-
poJie W JKW3HM, PACIIO3HABATH TPOSIBIEHHWE 3aKOHOB T'€OMETPHUHB
HCKYCCTBE.

HpI/IMCHS[TBHOHy‘IeHHI)IeSHaHI/IHHaHpaKTI/IKe .

AHAJIM3UPOBATL PpCaJibHbIC CUTyalluhd W TPUMCHATH HW3YUCHHBIC
MIOHATHS B IIPOIECCE MTOUCKA PEILIEHUS

MaTeMaTH4ecku c()OpMYIMPOBaHHONH NpOOIEMBI, MOJECINPOBATH
pCaibHBIC CcuTyanuu Ha SA3BIKE reoMeETpuu, HUCCJICa0BaTh
MOCTPOEHHBIE MOJIETN C MCIIONb30BAHNEM T'€OMETPUUYECKUX MOHATHN
U TeopeM, arnmapara ajareopsr,

pemaTh NpakTUYECKUE 3a/1a4l, CBA3aHHBIE C HAX0KIEHHUEM
FeOMETPUUECKUX BEJIMYMH.



COAEPXAHUE YYEBHOI'O KYPCA (ITIO T'OAAM OBYYEHMUSI)
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[IpsiMble U MJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIC TOHSTHS CTCPCOMETPHU. Tqua, mnpsamasi, IMJIOCKOCTb,
MMPOCTPAaHCTBO. ITousitTie 06 aKCHOMATHYECKOM IMOCTPOCHUM CTCPCOMCTPHUU:
AKCHUOMBI CTCPECOMETPUH U CIICACTBUSA U3 HUX.

B3anMHOe pacnosioxeHue NpsIMBIX B IPOCTPAHCTBE. IIEPECEKAOIIUECS,
napajulelibHble U CKpEIUBANOIIMEcs Ipsmble. [lapaienbHOCTh NPSIMBIX U
IJIOCKOCTEH B IPOCTPAHCTBE. MApaJUICIbHBIE MpPsSMBIE B IIPOCTPAHCTBE,;
MapajuIeIbHOCTh TPEX MPSAMBIX; NapaJIEIbHOCTh MPSAMON U TJIOCKOCTH. Y TJIbI
c
COHAIPABJICHHBIMU CTOpOHAaMU; yroil — Mexay MPSIMBIMHU B
mpocTpaHcTBe. IlapaiiesbHOCTh IUIOCKOCTEH: NapajljIeNbHbIE IUIOCKOCTH,;
CBOIMCTBa MapajuleNbHbIX IIOCKOCTe. Ilpocreiimme mnpocTpaHCTBEHHBIC
¢urypsl Ha IJIOCKOCTH: TeTpa’ap, KyO, IapajulelieluIie]l; IMOCTPOSCHUE
CEUYEHU.

IlepieHAMKYASPHOCTH pAMON 51 TUIOCKOCTH:
NEPIEHAMKYJIIPHbIE MPSIMbIE B IPOCTPAHCTBE, MPSMBIE NAapAJUICIbHbIE U
NEPHEHANKYIISAPHBIE K IJIOCKOCTH, MPU3HAK NEPICHIUKYISIPHOCTH MPSMON U
IUIOCKOCTH, TEeOpeMa O MPSIMOM NEPIEHIUKYJSIPHONW IUIOCKOCTU. YTUIBI B
IIPOCTPAHCTBE. YroJl MEXIy MNpSAMOH M IUIOCKOCTBRO; ABYTPaHHBIA yroul,
JUHEHHBIM yrojs JBYrpaHHOTO yrija. IlepneHAMKyJasp U HAKIOHHBIE:
pPacCTOsIHUE OT TOUYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT HPSIMOM 10 IJIOCKOCTH,

MpoeKnus (QUrypbl Ha IDIOCKOCTh. [leprneHauKyIsIpHOCTh TUIOCKOCTEH:
MpU3HAK MEPHEHJUKYISIPHOCTH JBYX IUIockocTed. TeopemMa o Tpéx
MePIEHANKYIIIPaX.

MHororpaHHuKu

Ilonsrue MHOTI'OI'paHHUKA, OCHOBHBIC J3JICMCHTBI MHOTOI'pAaHHHUKA,
BBIIYKJIBIC M HEBBIITYKJIBIC MHOTI'OTPAHHUKU, pa3BépT1<a MHOTI'OI'paHHUKaA.
HpI/I3Ma: N-yrojpHas MnOpu3Ma, I'paHH M OCHOBAHHA INPHU3MBI;, IpsMasd U
HaKJIOHHas MPU3MBI, OoxoBast u IIOJIHas IMOBCPXHOCTDH MNPU3MBI.
[Tapannenenunen, NpsAMOyTroIbHBIN



napajulesieniuIie]] U ero cBoiicTBa. Ilupamuaa: N-yroapHas MupaMuza, TPaHu
U OCHOBaHUE NHpaMHJIbI; OOKOBas M TIOJHAS IOBEPXHOCTh IMUPAMUJIBI,
MIpaBWJIbHAS M yCeUEHHAS TMPAMUTIA.

DJIEMEHTBI MIPU3MBI u MTUPAMU/IBL. [IpaBuiibHBIC
MHOTOTPAaHHHUKH. TIOHATHE TMPAaBUILHOTO MHOTOTPAHHHWKA, TIPaBHIbHAS
MpU3Ma U IPaBIWIbHAS THpaMUIA; TIPABIIIbHAS
TpEeyroibHas MUpaMHa W TMPaBWIBHBIA TeTpadap; kKyO. [IpeacraBineHue o
MPaBHUJIHLHBIX MHOTOTPAHHHMKAX: OKTadap, MoAeKa’ap W wmkrocadnap. CedeHHs
MIPU3MbI U [TUPAMUJIBI.

CI/IMMeTpI/ISl B HpOCTpaHCTBe: CUMMETpHA OTHOCHUTCILHO TOYKH,
psIMOiA, ITIOCKOCTH. OJIEMEHTbl ~ CUMMETPUM B  IUPAMHIAX,
napauiCienuiieax, NpaBujIbHbIX MHOT'OI'paHHHKAaX.

Brruncnenue 31eMEHTOB MHOTOTPAaHHHUKOB: p&Opa, AMAroHamu,
yribl. [lnomans OGOKOBOM MOBEPXHOCTH M TOJTHOH IOBEPXHOCTH
IIPSAIMOM IIPHU3MBI, ILIOIIA (b OCHOBAaHUH, TEOpEMa
0 OOKOBOH TMOBEPXHOCTH TPsAMOM Tmpu3Mbl. Ilnomans OGoOKOBOI
MTOBEPXHOCTU Y TOBEPXHOCTHU NPABUIBHOW MUPAMHU/IBI, TEOPEMA
0 TwIomanu yceu€nuou nupamuabl. [lonstue 06 06béme. O0BEM
MAPaAMU/IbI, IPU3MBL.

[TogoGuebIe Tena B mpoctpancTBe. COOTHOMICHUS MEXTY
TUIOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOTOOHBIX TE.
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Tesna Bpamenus

Hunuaapuueckast [IOBEPXHOCT, oOpazyromne
UWJMHIPUYECKON  TNOBEPXHOCTH, OCh LWIMHAPUYECKOHM  IOBEPXHOCTH.
Hunuaap: ocHOBaHWS M OOKOBasi MOBEPXHOCTH, 00pa3yromas U OCh; TUIOIMAIb
OOKOBOW M TTOJTHOH TIOBEPXHOCTH.

Konudeckas moBepxHOCTh, 00pa3yroNUe KOHMYECKOW MOBEPXHOCTH, OCh
U BEpLIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHHME U BEpUIMHA,
oOpasymolinas 1 OCh; IOk OOKOBOW M IOJIHOM MOBEPXHOCTH. Y CEYEHHBIM
KOHYC: 00pa3yoIlie 1 BBICOTA; OCHOBAHHSIM OOKOBasi TOBEPXHOCTb.

Cdepa u mwap: neHtp, paguyc, AUameTp; IJIOLIagb TOBEPXHOCTH chepbl.
Bsaumuoe pacronoxenue cdepbl M IIIOCKOCTH; KacaTelbHas IUIOCKOCTb K
cdepe; miomaas chepsl.

N300paxkeHne Tenl BpalleHHs Ha IJIOCKOCTH. Pa3BépTka nmmmHapa u
KOHYcCa.

KomOunaumu Ten BpalleHUss M MHOTOTPaHHUKOB. MHOTOrpaHHUK,
OINMCaHHBIA OKOJO cdepbl, cdepa, BIUCAHHAS B MHOTOIPAHHMK, WM TEJO
BpAICHUSI.

ITonsitne 06 o0béMe. OcHOBHbIE cBoOWCTBa 00bEMOB Ten. Teopema 00
00béMe TPSMOYTOJIBHOTO TMapajieienunena u cieAcTBus u3 He€. OO0béM
THHIIPA, KoHyca. O0bEM mapa u miomans chepsl.

ITonoGubie Tena B mpocTpaHcTBe. COOTHOLICHUS MEXIYy IUIOLIaIsIMH
MOBEPXHOCTEH, 00bEMaMHU 110 I0OHBIX TEJI.

Ceuenust mumrHApa (MapayuielbHO W HEPIEHIUKYIISIPHO OCH), CEYCHUS
KOHyca (mapauielibHoe OCHOBAHHMIO M MPOXOJAIIee Yepe3 BEPLIMHY), CCUCHUS
nrapa.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE

Bekxtop Ha mutockocth M B mpocTpaHcTBe. Clo)KeHHWE W BBIUMTAHHE
BEKTOPOB. YMHOXKEHHE BEKTOpa Ha 4ucio. Pa3noxeHune BekTopa MO TpéEM
HEKOMIUIaHapHBIM BekTopaMm. IIpaBuiio napamienenunesna.

Pemenue 3amay, cCBA3aHHBIX C NMPUMEHEHUEM IMPABUI JEHCTBHH C BEKTOpaMH.
[IpsiMoyrosibHasi cucTeMa KOOPAMHAT B IPOCTPAHCTBE.



Koopaunarel Bektopa. Ilpocreiiiiie 3agadyd B KOOpAMHATAX. YTOJI MEXIY
BekTopaMu. CKaJsipHOE MPOU3BENCHHE BEKTOPOB. BBIUMCICHUE YITIOB MEXKIY
OpSIMBIMH M TUIOCKOCTSIMU. KOOpAMHATHO-BEKTOPHBI METOA MPU PEIICHUU
TEOMETPUUYCCKUX 3a71aY.



TEMATHYECKOE INIAHUPOBAHUE YYEBHOI'O KYPCA (ITO T'OJJAM OBYYEHMUSI)
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Ha3sBaHue paspeJia (TeMbl)

Kypca, (KoJIN4eCTBO 4YacoB)

OcHOBHOE cojeprKaHue

OCHOBHBIE BHUABI A€ATEJIBHOCTH yYallluUXCA

BBeeHUe B cTepeOMeTPHUIO
(104)

OCHOBHBIE TIOHATHS CTEPEOMETPHH:
TOYKA, NpsAMast, IIOCKOCTh, MPO-
cTpancTBo . [IpaBuia n306pakeHus
Ha PUCYHKaX: H300paKeHHs TII0CKO-
CTeil, mapauIebHBIX MPAMBIX
(0Tpe3KoB), cepelMHbI OTPE3Ka .
TToHATHSA: MEPECEKAIOIINECS TITOCKO-
CTH, TIEPECEKAIOLIUECS TTPAMAs

1 TUIOCKOCTB .

3HAKOMCTBO C MHOTOTPAHHUKAMH,
n300pakKeHNEe MHOTOIPAHHUKOB Ha
pHCYHKaX, Ha MPOEKIIMOHHBIX

YEPTECKaAX . Havanpabie cBemeHUs

0 Ky0Oe U mupamusie, uX pasBEépTKU
n Mojeny . CedeHust MHOTOTpaHHH-
KOB .

TTonsTHE 00 AaKCHOMATHYECKOM
MOCTPOCHUH CTEPEOMETPHH: aKCHO-
MBI CTEPEOMETPHH U CIICACTBHS U3
HHX

AKTya/m3upoBaTh (HakThl 1 METO/bI IUIAHU-
METPHH, PEJICBAHTHBIC TEME .

Iloay4aTs npencTaBiIeHus O IPOCTPAHCTBEH-
HBIX (urypax, pazdoupars npocreiime
IpaBHiIa H300paKeHUS ATUX QUTYP .
N306pakaTh NpsMyIO U INIOCKOCTh HAa PHCYH-
Ke .

PacnosHaBaTh MHOTOTPaHHUKH, TUPAMULLY,
Ky0, Ha3bIBaTh MX JICMCHTBHI .

Jenartp pucyHok KyOa, mupaMuibl, HAXOIUTD
OIMOKN B HEBEPHBIX H300PAKEHISX .
3HAKOMMTBCSA C CEUCHHSIMH, C METOZIOM
CJIEJIOB; MCIIOJIb30BATh JUIsl IIOCTPOCHHUS
CEYCHHUS METOJ] CIIEJIOB, KPaTKO 3alHChIBaTh
IIaTy TOCTPOSHUS CEUCHUS .

Pacno3sHaBaThb BUJI CEUYEHHS M OTHOLICHHH,

B KOTOPBIX CEUCHHE JICIUT pedpa Kyoa,
HAXO/IUTh IUIOIIA/(b CCUCHUS .
HcnoJ1b30BaTh 110/1001€e TIPH PEIICHUHN 331a4
Ha MOCTPOCHHUE CEUEHUH .

3HAKOMMTbCA C aKCHOMATHYECKUM MOCTPOe-
HHEM CTePEOMETPHH, C aKCHOMaMH CTepeoMe-
TPUH M CJICICTBHAMHU U3 HUX .




WrocTpypoBaTh akCHOMBI PHCYHKaMHU
U IPUMEPAaMHU U3 OKpY’Karolei 00CTaHOBKH

[IpsAMbIe ¥ NJI0CKOCTH

B IpocTpaHcTBe. [lapa-
JIeIbHOCTh NPSAMBbIX

M IVIOCKOCTEM

(124)

BzanmMHoe pacronoxeHne MpIMbIX

B TIPOCTPAHCTBE: TIepeceKaromecs,
MapasieabHbIe U CKPEIUBAIOIINECs
IPSIMBIEC .

[MapanneabHOCTb MPSIMBIX U IIIOCKO-
CTell B IPOCTPAHCTBE: MapaienbHbIe
IpsIMBIE B IIPOCTPAHCTBE; Mapal-
JIETBHOCTB TPEX MPSIMBIX; TTapa-
JIETBHOCTH MPSIMOH U TIIIOCKOCTH .
VYTIIBI ¢ COHAIPaBICHHBIMU CTOPOHA-
MH; YToJl MEXJy NPSMBIMU B IIPO-
CTPAHCTBE .

[TapainenbHOCTb MIOCKOCTEMH:
napajulebHble INIOCKOCTH; CBOUCTBA
NapajuiebHbIX MJIOCKOCTEH .
[Ipocreiie npocTpaHCTBEHHbIE
(UryphI Ha MIIOCKOCTH: TETPAdIP,
KyO, mapajienenume i, oCTPOeHNe
ceueHui

AKTya/mm3upoBaTh (aKTel ¥ METOMbI IUTAHN-
METpPUH, PeNIeBaHTHBIE TEME, TPOBOAUTD
QHAJOTHHU .

IlepeyncIATh BO3ZMOXKHBIE CIIOCOOBI PACIIONO-
JKEHUs ABYX MPSIMBIX B TIPOCTPAHCTBE,
WIUTIOCTPUPOBATH UX HA IIPUMEpax .

JlaBaTh onpeje/ieHUe CKPEeIUBAOIINXCs
IPSAMBIX, (POPMYIHUPOBATH MIPU3HAK CKPEIIH-
BAIOIIHUXCS MPAMBIX M IPHIMEHATH €T0 IPH
peleHny 3a7ad .

Pacnio3HaBaTh npu3My, Ha3bIBaTh €€ HJIEMEH-
THI .

CTpOMTB ceueHHs IPU3MBI Ha TOTOBBIX
yepTexax .

Ilepe4ucaAThL BO3MOKHBIE CIIOCOOBI B3aHMHO-
IO PacIoJIOKEHUS NPSIMOM U MIIOCKOCTH

B IIPOCTPAHCTBE, IPUBOAUTH COOTBETCTBYIO-
LK1 PUMEPBI U3 PEaIbHON KU3HH .

JlaBaTh onpe/ie/ieHHe mapaaieTbHOCTH
MpsIMON U TUIOCKOCTH .

PopmMy1MpOBaThb NPU3HAK NaPaALICIBHOCTH
MPSMOM U MJIIOCKOCTH, YTBEPXKICHUE O MPSIMOit
MepeceyeHus IBYX IIIOCKOCTEH, MPOXOAAINX
4gepe3 TapauleNibHbIe IPSIMBIC .

PermraTh npakTudecKkue 3aaun Ha TIOCTPOSHHE
CEUeHUH MHOTIOIpaHHUKA .

OGBACHATD CIIydal B3aHMHOTO PACTIOI0KSHHUS
TIOCKOCTEH




Ha3sBaHue paspeJia (TeMbl)

Kypca, (KoJINT4eCTBO 4YacoB)

OcHOBHOE cojeprKaHue

OCHOBHBIE BHUABI A€ATEJIbBHOCTH yYalllUXCA

JlaBaTh onpeje/ieHUe Iapaule/IbHbIX IIIOCKO-
CTeH; MPUBOAUTH IPUMEPHI U3 PEaIbHOM
JKU3HH U OKpY’Karoleil 00CTaHOBKH, HILTIO-
CTPUPYIOIINE apaJlIeIbHOCTh TUIOCKOCTEH .
Hcnosib30BaTh Npu3HaK MapajieabHOCTH
JIBYX TJIOCKOCTEH, CBOMCTBA MapaslieTbHBIX
IUIOCKOCTEH MPH PEeUICHUH 3a7a4 Ha IOCTpoe-
HHUC .

06'I>HCHHTB, YTO HA3bIBACTCA IapalICJIbHbBIM
TMIPOCKTUPOBAHUEM U KaK BBITIOJTHACTCA
IIPOCKTUPOBAHUC (bI/Il“y‘p Ha IMJIOCKOCTD .
N306pakaTh B napauieIbHON MPOCKIIUH
pa3IHYHBIC TEOMETPHIECKHE (GUTYPEHI .
MO,Z[eJIPIpOBaTb PpCaibHbIC CUTYalluu Ha A3BIKE
TEOMETPHH, HCCICAOBATh MOCTPOCHHBIC
MOJICJIN C UCIIOJIb30BAHUEM I'€COMETPHUUCCKUX
TTOHSITHH .

Hcnosp30BaTh 1pH pelleHny 3a1a4 Ha
MOCTPOCHUE CEUCHHI MOHATHE MapaslieIbHO-
CTH, NPU3HAKU U CBOICTBa napauiC/IbHBIX
TMPAMBIX Ha IIJIOCKOCTH

IlepneHAUKYIIPHOCTh
NPAMBIX U IVIOCKOCTEN
(12 9)

[lepneHqUKyIAPHOCTD NPSIMO

U IJIOCKOCTH: NEePIEHUKYJIIPHbIE
IpsIMBIE B IPOCTPAHCTBE, MPSMBIE
napajuieIbHbIe U IePIEeHINKYIISIpP-
HbIE K INIOCKOCTH, IPU3HAK NepIeH-

AKTya/IM3upoBaTh GakThl 1 METO/IbI IUIAHH-
METpPUH, PENIEBAHTHBIE TEME, TPOBOANTH
AHAJIOTHUH .

OG'BACHATD, KaKOH YroJl Ha3bIBACTCS YIIIOM
MEXKAY NEPECEKAIOIUMUCS NIPSIMBIMH,




JUKYISIPHOCTH MPSIMOM M MIIOCKO -
CTH, TEOpEMa O NPSIMOU MEPIEHIUKY-
JIIPHOM TNIOCKOCTH

[lepnenquKynAp U HAKIIOHHBIC!
PacCTOsIHUE OT TOYKH JI0 TNIOCKOCTH,
paccTosHUE OT IPSAMOH JI0 IIOCKO-
CTH .

CKPEIMBAIOIIMMHUCS MPSIMBIMH B IPOCTPAH- CTBE

JlaBaTh onpeje/ieHue NepIeHANKYIIPHBIX
MPSIMBIX U TPSMOM, NEPIEHAUKYISIPHON K
TUIOCKOCTH .

HaxoauTp yribl MEXay CKpEIHBAOIMHUCS
IpSIMBIMH B KyOe u upamuze . [IpuBoguTh
NpUMePpBbI U3 peaabHON )KU3HU

1 OKpY)KaloIed 00CTaHOBKH, WILTIOCTPUPYIO- IIIHE
NEePIEHIUKYJISAPHOCTD IPSAMBIX B [IPO- CTPAHCTBE U
MEePIEHIUKYIIPHOCTD MIPAMOH K INIOCKOCTH .

dopMyIMpOBaATh NPU3HAK IEPIEHANKYISIPHO-
CTH TIPSMOH U TIIIOCKOCTH, TIPHMEHSTh €r0 Ha
MPaKTHKe: 0OBSCHATH NEPICHIUKYISIPHOCT pedpa
KyOa ¥ IMaroHaiM ero IpaHy, KOTopast ero He
COIEPKUT, HAXOAUTH JUINHY AUArOHAIH KyoOa .
BpruncnsaTh BHICOTY NPaBUIIBHOM TPEYTOJIBHOM U
MPaBHILHOM YeTHIPEXYTOJIb- HOM MHPaMUJ TTO
JuHaM pédep .

PelaTs 3ajjaun Ha BEIYUCICHHNS, CBSI3aHHBIE C
MEePIEeHIUKYISIPHOCTBIO MPSMOH U TIIOCKO- CTH, C
HCTIOTB30BAHIEM P PEIICHUH TUIaHNU-
METPHUYECKHX (haKTOB M METOJIOB .

OGBACHATD, UTO HA3BIBAIOT NEPICHIUKYIISIPOM

Y HAaKJIOHHOMW M3 TOYKH K INIOCKOCTH; MPOCKIH- e
HaKJIOHHOH Ha IIOCKOCTH . OOBICHATH, UTO
Ha3bIBACTCS PACCTOSIHUEM: OT TOUKH JI0 IUIOCKO- CTH;
MEXTy TTapauIeIbHBIMHU TUIOCKOCTSIMHU; MEXKTY
IpsSMOH U apajuIeIbHON e IIIOCKO- CTBIO; MEXKY
CKPETIMBAIOIIIMUCS TIPSIMBIMH .




Ha3BaHue pasaesa (TeMbl)

Kypca, (KoJIn4ecTBO 4acoB)

OcHOBHOE coaeprKkaHue

OcHOBHBIE BU/bI AeSATEeJIbHOCTH yyamuxcsa

HaxoauThb 5T paccTOSHUA B IPOCTHIX CIy4da-
X B KyOe, MUpaMuJIe, TIPH3ME .
MoaeMpoBaTh pealbHble CUTYallUU Ha SI3bIKE
FeOMETPHUHU, UCCIEJOBaTh IIOCTPOCHHBIC
MOJIEIIH € UCHOIb30BaHUEM F€OMETPUUECKUX
TTOHSTHH .

HcnoJsib30BaTh Npu pelIeHUH 3a/1a4 Ha
MOCTpoeHUe ceueHuit Teopemy [ludaropa,
CBOUCTBA NPSAMOYTOJIBHBIX TPEYTrOJbHUKOB

YrJ1bl MEXAY NPSAMBIMU
Y IJIOCKOCTSIMHU
(104)

VYTl B IPOCTPAHCTBE: YTOI MEXKIY
MPSIMOM M MJIOCKOCTbIO; IBYTPAHHBIN
YroJ1, TMHEHHBIH yron ABYTpaHHOI0
yria .

Ilepnien UKy IspHOCTH MIIOCKOCTEH:
MPU3HAK TIEPHIEHANKYIIPHOCTH ABYX
wiockocrel . Teopema o Tpéx nep -
HNEeHANKYIIPAX

AKTya/m3upoBaTh (aKkTel ¥ METObI IUIAHH-
METPHH, PEICBaHTHBIC TEME, TIPOBOAUTH
QHAJIOTUU .

JlaBaTh onpejeJieHUe yria Mexay IpsMoi
1 IUIOCKOCTBIO0, (hopMyIHpoBaTh Teopemy

0 TpEX MEepIEHAUKYIIpax U 0OPaTHYIO K HEH .
HaxoauThb yroa Mexay npsMoil 1 IIOCKOCTBIO
B MHOTOTPAaHHUKE, PACCTOSIHUE OT TOUKH 10
IPSMOM Ha INIOCKOCTH, UCIIONB3Ys TEOpEMY

0 Tpé€x neprnenaukynapax . [lpoBoauts Ha
yepTexe NepHeHUKYIIAP. U3 TOUKU Ha
MPSMYIO; U3 TOUKU Ha TIOCKOCTH .

JlaBaThb omnpereneHne IByrPaHHOTO YIia ¥ €ro
a5ieMeHTOB . OOBSCHATH PABEHCTBO BCEX
JIMHENHBIX YIJIOB ABYTPAHHOTO yria .
HaxoauTh Ha yepTexe ABYTpaHHBIN YTroJl pH
pebpe mrpaMu b, TPU3MBI, Mapaieaenune/a .




JlaBaTh onpejeJsieHue yria MeKay II0CKOCTS-
MU .

JlaBaThb onpejesienye u GopMyIMpoBaTh
NPU3HAK B3aUMHO MEePHEHIUKYISIPHBIX
IUTOCKOCTEH .

HaxoauTh yriibl MEXIy TIOCKOCTSIME B KyOe

U IUpaMuIe .

Hcno1p30BaTh NpH PELICHUH 33724 OCHOBHBIC
TEOPEMBI U METObI INTAHUMETPUH .
MogenupoBaTh peajbHbIE CUTYallMU Ha S3bIKEe
TEeOMETPHH, UCCJIEL0BATh ITOCTPOCHHBIE
MOJIETH C MCIOIb30BAHUEM FeOMETPHUYECKUX
MTOHSTHUH .

Hcnosib30BaTh 1pu pelieHny 3a/1a4 Ha
[MOCTPOCHUE CEYCHHUN COOTHOIICHHUS B TIPSMOY-
TOJILHOM TPEYrOJIbHUKE

MHoOrorpaHHMKH
(104)

TlonsiTne MHOTOrpaHHNUKA, OCHOBHEIE
JJIEMEHTBI MHOTOTDaHHHUKA, BBIITY-
KJIbI€ ¥ HEBBITYKJIbIE MHOTOTPAaHHH-
KU, pa3BEépTKa MHOTOTPAHHHKA .
[Tpu3ma: n-yrompHas mpu3Ma; TpaHu
Y OCHOBAHUSI MIPU3MBI; TIpsiMast

Y HaKJIOHHAS TIPU3MBI; OOKOBas

U TI0JIHAsI IOBEPXHOCTb IPU3MBI .
[Napamienenumnen, NpsIMOYTOIbHBIN
napaseaenuIe]] 1 ero CBOUCTBa .
[Tupamupa: N-yrospHas nupamua,
TPaHN ¥ OCHOBAHHE ITUPAMUJIBI,
OOKOBas U MOJIHAs HOBEPXHOCTh

AKTya/IM3UpoBaTh (aKkTel 1 METOMIbI ITAHH-
METpUH, pelieBaHTHBIE TeMe, IPOBOAUTH
AQHAJIOTHH .

JlaBaTh onpejeJieHUe napaulelienunesa,
pacno3HaBaTh €ro BU/BI U H3yJaTh CBOMCTBA .
JlaBaTh omnpezeneHne MHpaMuIs!, paclo3Ha-
BaThb BU/IbI upamuz, GOpMyIUpPOBaATH
cBoiicTBa pé0ep, rpaHeil U BBICOTHI PaBHIIb-
HOM MupaMupl .

HaxoauThb miomaas moaHoi 1 O0KOBOI
MOBEPXHOCTH ITHPAMUJIBI .

JlaBaTh onpejesieHUe yCeu€HHON TUPaMUIbI,
Ha3bIBATh €€ JJIEMEHTHI .




Ha3BaHue pa3gena (TeMbl)

Kypca, (KoJIN4eCTBO YacoB)

OcHOBHOE cojepikaHue

OcHOBHBIE BU/bI AeSATEeJIbHOCTH yyamuxcsa

MTUPAMUJIBI; IPABHIIbHAS U yCEUEH-
Hasl TUPaMHJaA .

DJIeMEHTBI IPU3MBI M TTHPAMHUIBI .
ITpaBuABbHBIE MHOTOTPAHHUKH!
TIOHSITUE MPABUIBHOTO MHOTOTPaH-
HUKa, IPABIJIbHAS IIPU3MA U TIpa-
BIJIBHAS TMPAMU/IA; TIPABHIIbHAS
TpeyrojbHas MUPaMH/a U MPaBUIb-
HBII TeTpasp; kyo . [Ipencrapienue
0 IPaBHJIBHBIX MHOTOTPAaHHUKAX
OKTad3/p, JOAEKadIP U UKOCASP .
CumMeTpus B IPOCTPAHCTBE:
CHMMETPUS] OTHOCUTEIBHO TOUKH,
MIPSIMOH, TIIOCKOCTH . DIIEMEHTHI
CHMMETpPHUH B IpaMUAX, apasuie-
JIeTIUTIe/1aX, MPaBUIBHBIX MHOTO-
IpaHHUKaX .

Berunciienne 31eMeHTOB MHOTOTPaH-
HUKOB: péOpa, TNaroHaiy, yrib .
[Tnomane 60KOBOI MOBEPXHOCTH

U TIOJTHOM TIOBEPXHOCTHU MPSMOI IpH-
3MBI, IUIOIIAlb OCHOBAaHHH, TeOpeMa
0 OOKOBOH MOBEPXHOCTH MPAMOM NpH-
3Mbl . [Inomans 60k0BOI MOBEPXHOCTH
Y IOBEPXHOCTH NPaBWIBHO Iupa-
MHJIBI, TEOpEMa O TUIOMIAAN OOKOBOM
TIOBEPXHOCTH YCEUEHHOMN MTHPaMUJIBI

dopMyIMPOBATH TEOPEMY O IUIONIAIH OOKOBOIT
TMOBEPXHOCTHU MPABMIBHON yCEUEHHON mupa-
MUJIBI .

PeraTth 33124 Ha BBIYUCIICHHUE, CBA3aHHBIC

¢ MUpaMUJIaMH, a TaKKe 3a/1a4u Ha TIOCTpoe-
HUE CEYCHUH .

JlaBaTh onpejeJ/ieHUe Ipu3Mbl, paclio3HaBaTh
BHUJIBI IPU3M, U306 PaXKaTh IIPU3MbI HA
YepTexe .

HaxoauTh riomans moaHoi win 60KOBOM
[IOBEPXHOCTHU TIPU3MBI .

H3y4aTh COOTHOIICHHS Diinepa s Yrucia
péGep, rpaHel ¥ BepIIMH MHOTOTPaHHUKA .
H3y4aTh BUIBI IPAaBHIBHBIX MHOTOTPAaHHHU-
KOB, UX Ha3BaHUS U KOJMYECTBO I'PAHEH .
N3yyaTh CUMMETPHIO MHOTOTPaHHHUKOB .
OGBACHATD, KAKHE TOUYKN HA3BIBAIOTCS
CUMMETPUYHBIMI OTHOCUTEIBHO JaHHOU

TOYKH, MPSMON WITH TUIOCKOCTH, YTO Ha3bIBa-
IOT IIEHTPOM, OCBIO MJIU TFIOCKOCTBIO CHMMe-
TpHUH QUTYPEHI .

I[IpUBOAMTH NPUMeEPbI CHMMETPUYHBIX QUTYP
B apXUTEKType, TEXHUKE, IPUPOJIE .
MoaeiMpoBaTh pealbHble CUTYALUU Ha SI3bIKE
reOMETpHUH, UCCIIE0BATh OCTPOECHHbIE MOJICIIH
C MCMOJIb30BAaHUEM F€OMETPHUYCCKUX MOHSITHH,
HCIIOJIb30BATH 110100Me MHOTOTPAaHHUKOB




06 MBI MHOTOTPAaHHUKOB
(84)

[onsTtre 06 06béMe . OOBEM THpaMu-
b, IPU3MEI

AKTya/m3upoBaTh (HakThl 1 METO/bI IUIAHU-
METpPUH, PEJICBAHTHBIE TEME .

OGBACHATD, KaK U3MEPSIOTCS 00BEMBI Tel,
MIPOBOJIS AHAIOTHIO C U3MEPEHHUEM IUIOIaaeH
MHOTOYTOJILHUKOB . ®OpMy/IMpPOBAThL OCHOB-
HBIE CBOMCTBA 0OBEMOB .

H3y4aTs, BLIBOAUTH GPOPMYJIbI 00BEMa
IPSIMOYTOJIBHOTO TMapasieenunesa, Ipu3Mbl
U TUPAMHUJIBI .

BBIYHCAATB 005EM PU3MBI U THPAMUJIBI 110
UX JJIEMEHTaM .

IIpuMeHATb 00BEM [UIS pEelIeHHs CTepeoMe-
TPUYECKHX 3a/1a4 M JUTSl HaXOXKJICHUS TeoMe-
TPUYECKUX BEJIHUMH .

Moje/1MpoBaTh pealbHbIE CUTYAINN Ha S3bIKE
reOMeTpHH, UCCJIeJ0BATh TOCTPOCHHEIC
MOJIENH C HCII0JIb30BAaHUEM T€OMETPUUECKIX
TIOHSITUI

IloBTOpEHUE: cCeyeHus,
PacCTOSIHUSA U YTJIbI
(84)

ITocTpoenue ceueHuit B MHOrOrpaH-
HHKE .

Boruncnenue paccTossHUN: MEKITY
JIByMsI TOUKaMH, OT TOUKHU 10
HPSIMOH, OT TOUKH JI0 TIIOCKOCTH;
MEKIY CKPEIUBAIOLIIMMUCS MIPSIMBbI-
MH .

Bbluncienue yrioB: Mexy CKpeIu-
BAIOIIMMHUCS TIPSIMBIMHA, MEXKTY
TPSIMOH U TNTOCKOCTBIO, IBYTPAHHBIX
YTJIOB, YTJIOB MEX/Y IITIOCKOCTSIMA

CTPOMUTB ceueHne MHOTOTPAaHHUKA METOI0M
CIIEIOB .

JlaBaThb onpeje/ieHHe PacCTOSHUS MEKIY
¢durypamu .

HaxoauTp paccTosHIE MEXTY MapaieIbHbI-
MH IIOCKOCTSIMH, MEXY IJIOCKOCTBIO

1 TIapajIesIbHOM el MPsIMOi, MEXTy CKpelu-
BaIOIIUMHUCS IPSAMBIMH .

CTpPOMTB TMHEWHBIH YTOJ IBYTPaHHOTO yTIia
Ha YepTe)Ke MHOTOTPAaHHUKA U HAXOAUTD €T0
BEJIMUHHY .

HaxoAauTp yriibl MEXIy INIOCKOCTSIMU B MHO-
TOrpaHHHKax




11 knacc (He MeHee 35 yacoB)

Ha3BaHue pa3gena (TeMbl)

Kypca, (KoJIn4ecTBO 4acoB)

OcHOBHOE cojepikaHue

OcHOBHbIE BU/bI JeATEeJIbHOCTH yyamuxcs

Tesa BpaleHus
(124)

Cdepa u map: ueHTp, paamyc,
JIaMeTp; IUIONIa b HOBEPXHOCTH
cdepsl . BanMHoe pacnosoxeHue
cepbl U IUIOCKOCTH; KacaTellbHas
IUIOCKOCTB K cdepe; IIomaab
chepsl .

M3obpaxkenne chepsl, mapa Ha
IUIOCKOCTH .

CeueHus mapa

AKTya/m3upoBaThb (HakThl 1 METO/bI IUIAHU-
METPHH, peJICBaHTHBIC TeMe, IPOBOAUTD
QHAJIOTHH .

JlaBaThb onpejesieHus chepsl U mapa, ux
LIEHTpa, paauyca, quamerpa . Onpesenars
cdepy Kak GpUTrypy BpalieHus: OKPYKHOCTH .
HccnemoBaTh B3aMHOE PacoNoKeHUE Chephl
U IJIOCKOCTH, JIBYX c(hep, H/IJIIOCTPUPOBATh
9TO Ha YepTeKax U PUCYHKaX .
$opMyIMPOBATB OIpe/IeICHUE KacaTeIbHON
TUIOCKOCTH K chepe, CBOUCTBO M MPU3HAK
KacaTeIbHOU IIOCKOCTH .

3HAKOMMTBCA C Ie0Ie3UYECKUMU JIMHUSAMY Ha

chepe

unuaapudeckasi IOBEPXHOCTb,
o0pasyronye HWIHHIPHIECKON
MOBEPXHOCTH, OCh IIITHHAPUIECKOI
MOBEPXHOCTH . L{MIHMHAP: OCHOBaHUS
1 OOKOBasi MOBEPXHOCTB, 00pa3ylo-
11asi ¥ 0Ch; IUIOLIa b OOKOBOM

U TIOJHON IMOBEPXHOCTH .
N3006pakenne NMIMHIpPA Ha ILUIOCKO-
cty . Pa3BépTka uunnuapa .
Ceuenus HHIMHIPA (IOCKOCTHIO,
HapajuIeIbHON WM MIePIIeHUKYIISIP-
HO¥ OCH IHJIMH/PA)

OGBACHATD, YTO HA3BIBAIOT LUIIHHIPOM,
Ha3bIBATh €0 DJIEMEHTHI .

H3y4aTh, 06 bACHATD, KaK MOJYyYUTh [IAIHHAD
MyTEM BPAIICHHS MTPSIMOYTOJLHUKA .
BBIBOAUTD, MCNI0JIb30BATh (OPMYIIBI IS
BBIYHMCIICHUS TJIOIIAAN OOKOBOM MOBEPXHOCTH
OWTHHIPA .

H3y4aTh, pacno3HaBaThb pa3BepTKy LWINHIPA .
N306pakaTh HWINHJP U €0 CEYCHUS IIOCKO-
CTBIO, TIPOXO/IAIICH Yepe3 ero och, mapajlielib-
HOU WITH TIEPIICHUKYIISIPHOM OCH .

HaxoauTh 1uionaam STUX CEUCHUN .




MopaeiMpoBaTh pealbHble CUTYAIUU Ha SI3bIKE
reoMeTpHH, UCCIeA0BATh IIOCTPOCHHBIE
MO/JIEJH C UCII0JIb30BAHUEM I€OMETPHUECKUX
IMOHSITHI

Konrueckast ToBepXHOCTB, 00pa3yro-
I[UEe KOHUYECKOH [TIOBEPXHOCTH, OCh

OGBACHATD, KAKOE TEJIO HA3bIBAIOT KPYTOBBIM
KOHYCPM, Ha3bIBaTh €TO 3JIEMEHTHI .

U BEpIINHA KOHUYECKO MOBepXHO-U3y4daTh, 00BACHATD, KaK MOJIYYUTh KOHYC
ctu . Konyc: ocHOBaHue U BepIInHa,TyTEM BPALICHU IPSIMOYTOJIBHOTO TPEYrOJlb-

o0Opa3yrolnas 1 oc; TIIOIAaIb
OOKOBOI1 1 TIOTHO} TTOBEPXHOCTH .
YceuéHHbIN KOHYE: 00pasyromime

1 BBICOTA; OCHOBAHUS U OOKOBas
MIOBEPXHOCTS .

W3o0pakeHue KoKyca Ha MIOCKOCTH .
Pa3Béprka KoHycq .

Ceuenust KoHyca (IOCKOCTBIO,
napajuieIbHONH OCHOBAHHMIO, U ILIO-
CKOCTBIO, MPOXOIfIIIIeH uepe3
BEPIIKHY)

HHKA .
HN306paxkaTh KOHYC U €r0 CEUCHUS! IUIOCKO-
CTbIO, [IPOXOJIAIIEH Yepe3 0Ch, U INIOCKOCTBIO,
TIEPICHANKYIIIPHOMN K OCH .

H3y4dTh, pacno3HaBaThb pa3BEPTKY KOHYyCA .
BBIBOANTB, HCNOJIL30BATh (HOPMYIIBI IS
BBIYHIICHUS IUIOMAAN OOKOBOH TTOBEPXHOCTH
KOHYCR .

HaxouThb momaau ce4eHui, mpoxoIsmx
yepes [BepLINHY KOHYCa WIU NepIeHIUKYISIp-
HBIX €[0 OCH .

OGBACHATD, KAKOE TEJIO HA3bIBACTCS YCEUEH-
HBIM KOHYCOM .

U3y4aTh, 06bACHATD, KaK €ro MOJy4UTh

yTEM| BpallleH!sl IPSIMOYTOJIbHOM Tpamnenuy .
BeIBOAUTE, NPUMEHATh GopMyITy JUIs BEIUHC-
JICHUS| IO GOKOBOW MOBEPXHOCTH
yCe4€HHOro KoHyca

KoMOuHaIus Te BpamieHus i MHO-
FOTPAHHUKOB . MIIOrOrpaHHuK,
OTIMCaHHBIN 0KOJIQ chepsl; chepa,

AKTYyQIM3UpOBaTh (HakThl K METO/IBI [LUIAHH-
METPHH, PEIICBAHTHBIC TEME, IPOBOIUTH
QHAJIO['UH .




Ha3sBaHue paspeia (TeMbl)

Kypca, (KoJIn4ecTBO 4acoB)

OcHOBHOE coaepiKaHue

OcHOBHBIE BHUADbI A€ATEJIBHOCTHU yYalllUXCA

BIIMCAaHHAs B MHOTOI'PaHHUK WJIN
B TEJIO BpalllCHUA

PewmiaTth crepeomMeTpuueckre 3a1auu, CBsi3aH-
HBIE C TeJIaMH BpaILleHUs], IOCTPOCHUEM
CCUCHHH TN BpalICHUs, ¢ KOMOWHAIIUSIMHE TeIl
BpallleHUs] 1 MHOTOTPAaHHUKOB Ha HaX0XK/1e-

HUE TeOMETPUUYECKUX BEIUYHUH .
Hcnos1b30BaTh 1pu PEICHUH CTepeoMeTpruye-
CKHUX 33/1a4 TUIAHUMETPUYECKHE (PaKThI

M METOJBI 3a/1a4M Ha BEIYMCIICHUE U TOKa3a-
TEILCTBO .

MogenupoBaTh peajbHbIE CUTYallUU Ha S3bIKE
reoMeTpUH, UCCAeL0BATh ITOCTPOCHHbIE
MOJIEJIH C MCTIOJIb30BAHUEM IeOMETPHUCCKUX
MMOHSTHI

06 bEMBI TN

(54)

Tlonstrie 06 00bEMe . OCHOBHBIC
cBO#CTBa 00BEMOB TEIT .

O0BEM UIIMHIpA, KOHYCA .
O0BEM 1Iapa 1 mIomaIs chepsl

AKTya/m3upoBaTh (aKkTel ¥ METObI IUIAHH-
METpPUH, peJIeBaHTHBIE TEME, IIPOBOAUTD
QHAJIOTHH .

BBIBOAUTD, MCNIOIb30BATh GOPMYIIHI 00BEMOB!
HPHU3MBI, IWIMHPA, THPAMHIBI, KOHYCA,;
yCceu€HHON MUpaMU/Ibl U yCEYEHHOTO KOHYCa .
PemaTh crepeomMeTpuyecKie 3a1a4u, CBsi3aH-
HBIE C BEIYHCIICHHEM 00BEMOB .
®opMy/IMPOBATh OIPE/ICICHNUE IIAPOBOTO
CErMEHTa, IIapOBOTO CJI0f, IAPOBOTO CEKTOPA .
IIpuMeHATH HopMYIIBI 1Sl HAXOXKACHHS
00BEMOB IIAPOBOT0 CErMEHTa, I1apOBOTO
ceKkTopa




TlonoOHbIe Tea B mpOCTPaHCTBE .
COOTHOIIICHUS MEK/TY TUIOIIAISIMA
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX
Tel

Pewmiathb crepeoMeTpruyeckue 3a1aun, CBI3aH-
HBIC ¢ 00BEMOM IIapa U TIIOMIAIbI0 CHEpHI .
MopaeiMpoBaTh pealbHble CUTYAIUU Ha SI3bIKE
TEOMETPUH, HCCIEAOBaTh MOCTPOCHHBIC
MOJICJIH C MCIIOJIb30BAHUEM I€OMETPHUECKUX
TOHATHH .

AKTya/im3upoBaTh (HakThl © METO/IbI TUIAHU-
METpPHUH, peIeBaHTHBIE TEME, IIPOBOIUTH
AHAJIOTUH .

Pewmrathb crepeoMeTpruyecKkre 3aauu, CBsI3aH-
HBIC C COOTHOILIICHUEM 00BEMOB U MMOBEPXHO-
cTeil MoI00HBIX TEJ B POCTPAHCTBE .
MoaeiMpoBaTh pealbHbIe CUTYAIUU Ha S3bIKE
TEOMETPHH, HCCIIEI0BATh IIOCTPOCHHBIC

MOJIEJIH C MCIIOJIb30BAHUEM I€OMETPHUECKUX
MTOHATHI

BeKTOpBI U KOOPAUHATHI
B IPOCTPaHCTBE
(104)

BekTop Ha MIIOCKOCTH U B IPOCTPaH-
ctBe . Cll0’KeHUe U BBIUUTAHUC
BEKTOPOB . YMHO)KEHNE BEKTOpa Ha
yucno . PasnoxkeHue BekTopa 1o
TpEM HEKOMITJIAHAPHBIM BEKTOpaM .
[IpaBuito napamenenunena .
Pemenne 3a/1a4, CBSI3aHHBIX C MIPHU-
MEHEHHEM MPaBUJI IEHCTBUH C BEKTO-
pamu .

[IpssMoyronbHas — cucteMa KOOpAWHAT
B nipocTpaHcTBe .  KoopauHaTb
Bekropa . [Ipocreitue 3agaun

B KOOPJIMHATAX . YTOI MEXIY
BekTOpamu . CKalsipHOE IpOoU3Bee-
HHE BEKTOPOB . Bbruncienue yrios

AKTya/m3upoBaTh (aKkTel ¥ METObI IUIAHN-
METPHHU, PeJICBaHTHBIC TEME, IIPOBOAUTH
QHAJIOTHH .

OnepupoBaTb NOHATHEM BEKTOP B IPOCTPaH-
CTBE .

®opMyIMpOBaTh MPaBUIIO Mapajeaenunena
TIPH CIIOKEHHH BEKTOPOB .

CkJ1aJbIBaTh, BBIYUTATh BEKTOPH!, YMHOXKaTh
BEKTOP Ha YHCIIO .

H3y4aTh OCHOBHBIE CBOWCTBA 3TUX ONEpPALUi .
JlaBaTh omnpezieneHne NpsIMOYTOJbHOH cucTe-
MBI KOOPJMHAT B IPOCTPAHCTBE .

BpIpa3uTh KOOPAMHATHI BEKTOPA Yepe3
KOOPJMHATHI €r0 KOHIIOB .

BBIBOANTB, HCI0JIL30BaTh GOPMYJIY JUTHHBI




Ha3BaHue pa3gena (TeMbl)

Kypca, (KoJIn4ecTBO 4acoB)

OcHOBHOE cojepikaHue

OcHOBHBIE BU/bI AeSATEeJIbHOCTH yyamuxcsa

MEX]Ty TIPSIMBIMH M TUIOCKOCTSIMH .
KoopanHaTHO-BEKTOPHBIN METOJ ITPU
pELIeHUH FeOMETPUIECKHX 3a/1au

BCKTOpa U paCCTOAHUA MEKIY TOUKaAMHU .
BrIpaxaTh ckasipHOE IPOU3BECHUE BEKTO-
POB 4Yepe3 uX KOOPJAUHATHI, BBIYUCIIATh YIOJI
MEKAY ABYMsS BEKTOpaMH, IBYMs IIPSAMBIMH .
HaxoaMThb yron Mexy npsiMmon U ImiIocKo-

CTBIO, YI'OJI MEXKY ABYMS MJIOCKOCTAMU
AHAJIMTUYCCKUMU MCTOJaMH .

BBIBOAMTB, HCN0J1L30BaTh GPOPMYJIY paccTosi-
HHA OT TOYKH 0 INIOCKOCTH

IloBTOpEHUE, 06061 eHUE
M cMCTeMaTHU3alus 3SHaHUN
(84

OcHoBHbIE QUTYPHI, (PAKTBI, TEOPEMBI
Kypca IUTaHUMETPUH . 3aJa4un
IUTAHUMETPHH M METOJBI HX pellie-
HHS .

OcHoBHbIE QUTYPHI, (PAKTBI, TEOPEMBI
Kypca CTepeoMeTpHH . 3a1auu
CTEPEOMETPUH U METO/IbI UX pelle-
HHS

PemaTs npocreiinme 3a1aun Ha HAX0XKACHHE
JUTMH | YTJIOB B TEOMETPUYECKHX (UTypaXx,
NPUMEHATH TeopeMy [Indaropa, Teopemsr
CHHYCOB M KOCHHYCOB .

HaxoauTh ruromnaas MHOTOYTOJIBHUKA, KPyTa .
Pacno3sHaBaTh moo0HbIe GUTYPHI, HAXOAUTH
OTHOILCHUS JUTMH M TUIOIIAIeH .
Hcnop30BaTh 1pu pPELICHHH CTEPEOMEeTpUYe-
CKHX 337124 (haKkThl U METO/IbI TNIAHUMETPHU




