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MNOACHUTEJIBHASA 3AIINCKA

OBLIAS XAPAKTEPUCTUKA YYEBHOI'O
INPEIMETA «MATEMATHUKA>»

Pabouas mporpamma mo yueOHOMY mpenmety «MaTtemaTtrnka» 6a30BOTO
ypoBHS 17151 o0yvaromumxcst 10—11
KJIaCCOB pas3paboraHa Ha OCHOBE ®denepalibHOTO
TOCY/IapCTBEHHOT0  00pa30BaTEIbHOIO  CTaHJApTa CPEIHEro  OOILIEero
oOpa3oBaHMs, C y4€TOM  COBPEMEHHBIX  MHPOBBIX  TpeOOBaHHUH,
MPEIBbABISIEMbIX K MATEMaTHYECKOMY
00pa30BaHMIo, U TpaguIuii POCCHICKOTO o0Opa3oBaHws.
PeanuzanusmporpaMmbl obecrieunBaeT OBIIaJICHHE KJTIOYEBBIMU

KOMITIETEHIIUAMH, COCTaBIISIOIIUMHU
OCHOBY ISt CaMOpa3BUTHsI U HENPEpPBIBHOTO  00pa3oBaHus,
HENIOCTHOCTh ~ OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO H  IO3HABATEIHHOTO
Pa3BUTHUS JINYHOCTH OOYYAIOIIHXCSL.

B paboueii mporpamme ydreHbl Hjed U monoxeHus «KoHuenmmu

pa3BUTHS MaTeMaTHdecKoro oOpa3oBaHus B Poccuiickort ®Deneparumn». B
COOTBETCTBMM C Ha3BaHHMEM KOHLENLWH, MaTeMaTHiyecKkoe oOpa3oBaHue
JIOJI’KHO, B YaCTHOCTH,
OPEIOCTABIATh KaXJIOMy OOydyaroleMycsi BO3MOXKHOCTb JIOCTHKEHHS
YpOBHSI MaTEeMaTHMYECKUX 3HAHWM, HEOOXOAMMOTO Ui JaJbHEHIICH
YCHELTHOW KU3HU B o01ecTBe. ViIMeHHO Ha perieHre 3Toi 3a/1auM HalleJeHa
pabouas nmporpamma 0a30BOTr0 YPOBHS .

B snoxy mudpooit TpaHchopmamuu Bcex cdep UenoBeUecKOn
JESITEIbHOCTH  HEBO3MOXHO  CTaTh  OOpPa30BaHHBIM  COBPEMEHHBIM
yenoBekoM 0Oe3 0a30BOM MaTeMaTH4eCKOW NOATOTOBKH. YKe B ILIKOJIE
MaTeMaTHKa CIy)KUT OINOPHBIM MPEIMETOM IS W3YUEHHS CMEKHBIX
JUCIIMIUINH, & B XKU3HH
MoCJIe IIKOJBl peajbHOH HEOOXOAMMOCTBIO CTaHOBHUTCS HENPEPHIBHOE
oOpa3oBanmue, 4TO TpeOyeT MOTHOIEHHON 0a30BOM
0011eo0pa3oBaTeIbHON MOATOTOBKH, B TOM YHCJE U MaTeMaTHUECKONH. DTO
OOyCIIOBJICHO TEM, YTO B HAIIM JHA PACTET YHCIO CIEIHATBLHOCTEH,
CBSI3aHHBIX C HEMOCPEACTBEHHBIM



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

U B TEXHOJOTHYECKUX OONACTSIX, U JayKe B TYMaHUTAPHBIX cepax. Takum
o0Opa3oM, Kpyr OOydJalommxcs, s KOTOPBIX MaTeMaTHKa CTaHOBHTCS
3HAYMMBIM IIPEIMETOM, CYIIECTBEHHO PACIIUPACTCS.

[IpakThyeckas MOJE3HOCTh MAaTEMAaTHKH OOYCIIOBIIEHAa TeM, 4YTO €&
IPEIMETOM SIBISIIOTCS  (DyHIAMEHTAJIbHBIE CTPYKTYpbhl HAILIEro MHpa:
IPOCTPAHCTBEHHbIE  (POPMBI M KOJMYECTBEHHBIC  OTHOLICHHS  OT
MIPOCTEMIINX, YCBANBAEMBIX B HEMOCPEICTBEHHOM OIBITE, 10 JOCTATOYHO
CJIOKHBIX, HEOOXOMUMBIX JJIs Pa3BUTHUS HAYYHBIX U TEXHOJIOTHYECKHX
naei. be3 KOHKpETHBIX MaTeMaTU4eCKUX 3HAHWM 3aTPy/THEHO IOHUMaHUE

IMPUHLOHUIIOB

YCTPOHCTBa M HCIIOJIBb30BAHUS COBPEMEHHOH TEXHUKH, BOCHPUSTHE U
HMHTEpIIpeTalus pa3Ho00pa3HOi COLMAJIbHOM, 3KOHOMUYECKOH,
MTOJTUTHYECKOH nHpOpMAIIHH, ManodppeKTUBHA TTOBCETHEBHAS

MpaKTHYecKas AedaTelbHOCTb. Kaxkaomy yenoBeky

B CBOEH JKH3HH IPUXOJUTCS BBIMOJHATE JOCTATOYHO CIOXKHBIE pAaCUETHI U
COCTaBIISITh HECJIOKHBIC alNTOPUTMbI, HAXOAWTh HYXHBIE (OPMYIIBI H
NPUMEHATh MX, BJIAJETh MPAKTUYECKUMH TNPUEMAMH T'€OMETPUUYECKHUX
W3MEpPEHHH W MOCTPOSHH, YUTaTh HH()OPMAIIHIO, TPEACTABICHHYIO B BULY
TabNWII, AUarpaMM U Tpa(uKOB, KUTh B YCIOBHSX HEONPENEIEHHOCTH U
MOHUMATh BEPOSITHOCTHBIN XapakTep CIy4alHbIX COOBITHH.

OHOBPEMEHHO € paclIupeHueM cep NPUMEHEHUs MaTeMaTHUKU B
COBPEMEHHOM 0011ecTBe BCE Ooiee BaXKHBIM
CTAaHOBUTCS MAaT€MaTHYeCKUW CTHIb MBIIUICHUS, MPOSBISAIONIMNICA B
ompeAenEHHBIX YMCTBEHHBIX HaBBbIKaxX. B mporiecce n3ydeHus MaTeMaTHKN
B apceHal MNpUEMOB M METOJOB MBIIUICHUS YEJIOBEKAa €CTECTBEHHBIM
o0pa3oM  BKIIOYAIOTCS HMHIYKOMS W JACAyKUus, o00oOueHue o
KOHKpPETH3allks, aHaJM3 M CHHTE3, KJacCU(UKAIMs M CUCTeMaTH3alus,
abcTparupoBaHue u aHaJIOTHsl. OOBEKTHI MaTeMaTUYeCKUX
YMO3aKJIIOUeHHUH, MpaBUjia WX KOHCTPYMPOBAHHUA DPACKPHIBAIOT MEXaHHU3M
JIOTUYECKUX  TIOCTPOCHUH, CIIOCOOCTBYIOT ~ BBIPA0OTKE  YMEHHS
¢dopmynupoBaTh, 00OCHOBBIBATH M JOKAa3bIBaThb CYXKICHHS, TEM CaMbIM
pa3BHUBaIOT



JIOTHYECKOe MblIIUIeHHe. Benymas posib NMPHHAUIEKUT MaTeMaTHKE B
(hopMUPOBAaHUY ANTOPUTMHYECKON KOMIIOHEHTHI MBIIIICHUS ¥ BOCTIUTAHUT
YMEHMH JeficTBOBaTh MO 3aJaHHBIM aQJITOPUTMaM, COBEPIIEHCTBOBAThH
M3BECTHBIE M KOHCTPYHPOBaTh HOBBIE. B Tmporiecce pemeHus 3amad —
OCHOBHOW y4eOHOU JeATeTbHOCTH Ha YPOKaX MaTeMaTHKH — Pa3BUBAIOTCS
TBOpYECKas U MPUKIATHAS CTOPOHBI MBILIUIEHUS

OOyuenne MatemaTUKe AT BO3MOXKHOCTH DPAa3BHBATh y YYalIHXCS
TOYHYIO, PallMOHATBHYIO U HH()OPMATHBHYIO Peyb,
yMEHHE OTOHMparTh Haubolee TOAXO/SIINE SI3BIKOBBIC, CHUMBOJIMYECKHUE,
rpaguuecKkie CpeAcTBa JJsl  BBIPQKEHUS CYXKICHHMH ¥ HarJSIHOTO
UXIIPEICTABICHUS.

HeoOXomuMbIM KOMIOHEHTOM 00mIeld KyIbTYpbl B COBPEMEHHOM
TOJIKOBAaHWUHU SBISIETCS OO0IIee 3HAKOMCTBO C METOJAaMH  IO3HAHUS
JEHCTBUTEIBHOCTH, IPEICTABICHNE O MIPEAMETE U METOAE MAaTEeMaTHKH, €ro
OTJMYMSI OT METOAOB €CTECTBEHHBIX W TyMaHUTApPHBIX HayK, 00
0COOEHHOCTSIX MPUMEHECHUS MAaTEMaTHKH MJISl PELICHHUS Hay4dHbIX M|
NpUKIaIHBIX 3a7a4. TakuMm o00pa3oM, MaTeMaTH4ecKkoe oOpa3oBaHHE
BHOCHUT CBOM BKJIaJ B OpMUPOBaHKE OOLIEH KyJIbTYPhI YeJIOBEKA.

N3yyeHne MaTeMaTHKH CIIOCOOCTBYET 3CTETHYECKOMY BOCIHMTaHHIO
YEeJIOBEKa, IIOHMMAHUK KpPacoTbl M M3SILIECTBA  MATEMaTHYECKUX
paccyKIeHu#, BOCIPHATHIO TEOMETPUYECKUX (OPM, YCBOCHHUIO WJIEH
CUMMETpPUHU.

HEJAX U3YUYEHUSA YUYEBHOTI'O ITIPEIMETA «MATEMATHUKA»
[IpuopuretHpIME TeTsIME 00y4eHMUs MaTeMaTHke B 10—11

KJ1accax Ha 0a30BOM YPOBHE ABJIAIOTCA:

. (hopmupoBanme IIEHTPATHHBIX
MaTeMaTUYECKUX MIOHSTHI (uucno, BEJIMYMHA,
reoMeTpuyecKas ¢durypa, mepeMeHHas, BEPOSITHOCTb,
dhyHKIHS), 00eCcTIeunBarOIIIX MPEEeMCTBEHHOCTD u

MEPCIEKTUBHOCTh MATEMATHIECKOTO 00pa30BaHUsl 00YJatOIIIXCS;

° MOABCACHUC Y4YalllUXCA Ha AOCTYINHOM [JId HUX
YPOBHE K OCO3HAHUIO B3aUMOCBA3U MAaTCMATUKU U



OKpY’KaroIllero Mupa, IOHUMaH1e MaTeMaTHKU KaK 4acTH oO1ueit
KYJIBTYPbI UY€JIOBEUECTBA;

. pasBUTHE  MHTEJUIGKTyaJbHBIX U TBOPUYECKHUX
crocoOHOCTEN y4aluxcs, Oo3HaBaTEIbHOU aKTUBHOCTH,
HCCIIEZI0BATENbCKUX YMEHUH, KPUTUYHOCTH MBILUICHUS, HHTEpEca
K U3Y4EHHIO MaTEMaTHKH;

. ¢dopmupoBanre (YHKIMOHAIBHOW MaTeMaTHUYECKON
IPaMOTHOCTH: YMEHHs pacro3HaBaThb MaTeMaTHYECKHE acIEeKThl B
peanbHBIX JKU3HEHHBIX CHUTyalMsAX M HPU H3YYEHUM JPYTux
Y4IeOHBIX
NPEAMETOB, MPOSBICHUS 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH,
(dbopMynupoBaTh HX Ha S3bIKC MAaTEMaTHKU M CO3]IaBaTh
MAaTEMATHUYCCKUC MOJICIH, IMPUMCHATH OCBOEHHBIN
MaTeMaTHYECKHH anmapar JUist
PeLICHUANIPAKTUKO-OPUEHTUPOBAHHBIX3a/1a4,

HUHTCPIIPETUPOBATH U OLICHUBATDH IOJIYUYCHHBIC PE3YJILTATHI.

OcHOBHBIE JIMHUU cozepKaHus Kypca maremaTuku B 10—11 kaccax:
«Ywucna v BEIYUCICHUSD», «Anredpay («Anredpandeckue
BBIpOKEHUS», «YpaBHEHUS! U HepaBeHCTBa»), «Hawana maremaTnyeckoro
aHammza», «[‘eomerpus» («I'eomerpuueckue QUTYpHl U UX CBOWCTBAy,
«M3MepeHne reoMeTpUUECKUX BEIMYMH»), «BEposTHOCTE M CTaTHCTHKAY.
I[aHHBIe JIMHUW PAa3BUBAIOTCA HapallyiCJIbHO, KaxXaasd B COOTBETCTBUHU C
COOCTBEHHOM JIOTMKOM, OJIHAKO HE HE3aBUCHMO OJ[HA OT JIPYToH, a

B TECHOM KOHTaKTe W B3amMmojeiictBuu. Kpome »storo, mx
0o0bEeIUHSIET JIOTWYECKass COCTABISIIONIAS, TPAJMIMOHHO  IPHCYIIast
MaTeMaTHKe © TPOHU3BIBAIONIAs BCE MaTeMaTHYeCKHe KypChl H
comepxarenbuple  JuHMA.  CdopmynupoBanHoe B DenepaibHOM
TOCY/IapCTBEHHOM  00pa30BaTeJIbHOM CTaHJapTe€ CpPEIHEero  OO0IIero
oOpa3oBaHMs  TpeOOBaHHE  «BJIAJIEHHE  METOJAaMU  JIOKa3aTEeNlbCTB,
AITOPUTMAMH PEIICHUS 3aJlau; yMEHHE

bopMyupoBaTh ONpeNeNeHHs, AKCHOMBI U TEOPEMbl, NPUMEHATH HX,
NPOBOAMTH JOKa3aTeNbHBIE pAacCyKACHUS B XOJE pEIICHHUS 3agau»
OTHOCHUTCSI KO BCeM KypcaM, a (OPMHPOBAHHME JIOTHYECKHX yMEHHH
pachpernenseTcs o BCeM rojaM o0ydeHus



Ha YPOBHE CPEHEro 001Iero 00pa3oBaHusI.

MECTO YYEBHOI'O IPEJIMETA
«MATEMATHUKA»B YYEBHOM IIVIAHE

B cootBercTBHM ¢ DenepanbHbIM [OCYJapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHIApTOM CpeOHero ooumero o0pa3oBaHUs MaTeMaTHKa SIBJISETCS
00s13aTebHBIM MPEIMETOM Ha JJAHHOM
ypOBHE 00pazoBaHUs. Hacrosmeit paboueit

IIPOTPaMMOi IIpeIyCMaTpUBaeTCs U3y4YeHHE y4eOHOro
npeaMera «MaTeMaTHKa» B paMKax TpEX y4eOHBIX KypcoB: «Aunrebpa u
Hayaja MaTeMaTH4ecKoro ananuza», «['eomerpus», «BeposTHOCTh U
CTaTUCTHKa». (DOPMHUPOBAHUE JIOTMYECKUX YMEHHMH OCYIIECTBIICTCS Ha
IMPOTSKCHHUU BCEX JICT O6y‘-ICHI/I$I B CTapHICI\/'I IIKOJIE, a DJICMEHTHI JIOTMKH
BKIIIOYAIOTCSl B COJICP)KaHME BCEX HAa3BaHHBIX BHINIE KypcoB. B yueOHOM
TUTaHe Ha m3ydyeHne matemMaTtnku B 10—11 xmaccax oTBomuTcs 5 y4eOHBIX
YacoB B HEJETIO B TEUCHUE KaXAOro roja oOyueHws, Bcero 350 yueOHBIX
YacoB.

TemaTnueckoe MIaHUPOBaHUE Y4YeOHBIX KYpCOB M PEKOMEHIYyeMOe
pacrpenesieHie y4eOHOro BPEMEHHM JUISI HM3YUYECHHS OTHCNIBHBIX TEM,
MpeJUIOKeHHbIE B HACTOAIIEH MporpaMMe, HAaJO0 paccMaTpuBaTh Kak
NpUMEpHBIE OPUEHTHUPbI B IOMOIIb COCTABUTENIO aBTOPCKOH paboueit
MIPOrpaMMBbI U TIPEKIE BCETo yuuTeno. ABTOp pabodeil mporpaMMbl BIIpaBe
YBEITUYUTH WA YMEHBIIUTD PEATIOKEHHOE YHACIIO YUEOHBIX YaCOB HA TEMY,

YTOOBI YIIyOUTHCS B TEMaTHKY, 3aWHTEPECOBABILYIO OOYdYalOMIMXCS, WU
HaIlpaBUTh YCWIMS Ha NPEOJOJICHUE 3aTpyAHEHUil. JlOoImyCTUMO Takke
JIOKaJIbHOE IIepepacIpeeiieHue

U [EPEeCTaHOBKA 3JIEMEHTOB COAECPKAHUSA Kypca BHYTPH JaHHOI'O KJIacca.

KonnyectBo mpoBepouHbIX pabOT (TEMaTHUYECKUH W HTOTOBBIN
KOHTPOJIb KadecTBa yCBOEHHS Yy4eOHOro MaTepuana) W WX THII
(caMoCTOSITENIbHBIE W KOHTPOJBHBIE PabOThI, TECTHI) OCTAIOTCA Ha
YCMOTpPEHHE YUUTES.

Taxoke yuyuTedb BIpPABE YBEIMYUTH MM YMEHBIIUTH YHCIO YYEOHBIX
4acoB, OTBEJEHHBIX B paboyell mporpaMme Ha



000011IeHIEe, TOBTOPEHUE, CUCTEMATH3AIINIO 3HAHUN 00YYarOIIUXCSl.
EnuHCTBEHHBIM, HO IPUHIUITAATILHO BAKHBIM KPHTEPHUEM, SIBIISICTCS
JIOCTKEHHE PE3yIbTaTOB O0YUCHHS, YKa3aHHBIX B HACTOAIIEH MporpaMMe.

IJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA
YYEBHOI'O IPEAMETA «<MATEMATHKA»

OcBoeHue y4yeOHOro mpeamera «MaTemMaTHKa» JIOJDKHO 00eCIeunBaTh
JOCTIDKEHHE Ha YPOBHE cpelHero oOmero o0pa3oBaHMs —CIEIYIONIHX
JIUYHOCTHBIX, METAlPeIMETHBIX U  NPEAMETHBIX  00pa3oBaTeIbHBIX
Pe3yIbTATOB:

JIMYHOCTHBIE PE3YJIbTATDBI

JImdaHOCTHBIE pE3yJbTaThl OCBOCHHWS MPOTPAMMBI Y4eOHOTO TpeaMera
«Marematrkay XapakTepU3yIOTCs:

I'pasicoanckoe 6ocnumanue:

c(hOpMUPOBAHHOCTHIO TPAXKAAHCKONH TO3MIIMA  OOYYaroIIerocss Kak
aKTHBHOTO M OTBETCTBEHHOT'O WiEHA POCCUHUCKOTO OOIIECTBa,
MPEJCTABJICHUEM O MaTeMaTUYeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS
pa3jMuUHBIX CTPYKTYp, SBJICHHH, MPOLEAYP TI'Pa)xIaHCKOTO OOIIeCTBa
(BBIOOPBI, OITPOCHI U TIP.), YMEHHEM
B3aMMO/ICHICTBOBATh C COIMALHBIMA WHCTHUTYTAMH B COOTBETCTBUH C HX
GYHKIMSIMHA 1 Ha3HAUYCHUEM.

IHampuomuueckoe eocnumanue:

c(hOpMUPOBAHHOCTHIO  POCCHUWCKON  TPaKIAHCKOW  HJICHTHYHOCTH,
YBaXCHUS K MPOILJIOMY U HACTOALIEMY
POCCHICKON MaTeMaTHUKH, IEHHOCTHBIM OTHONIICHHEM K JOCTIKECHUSIM
POCCHICKMX MAaTeMaTHUKOB M POCCHUICKONH MaTeMaTHUYEeCKOM UIKOJbI, K
WCTIOJIb30BaHUIO 3TUX JIOCTHKCHHI B JIPYTUX HAYKaX, TEXHOJIOTHSX, cepax

OKOHOMUKH.
ﬂyxoeuo-npaecmeennozo eocnumanus.
OCO3HAaHHUEM AYXOBHBIX HCHHOCTCﬁ pOCCI/If/’ICKOI‘O Hapoaa;

c(hOpMHPOBAaHHOCTHIO HPABCTBEHHOTO CO3HAHWS, ATHYECKOTO ITOBEACHHUSA,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHECHUEM



MOCTIKCHUM HAyKH W JIEATEILHOCTHIO YUIEHOTO; OCO3HAHHUEM JIUIHOTO
BKJIaJ[a B IOCTPOCHNE YCTOWYMBOTO OYIYIIETO.

dcmemuueckoe eocnumanue:

ACTETUYECKUM  OTHONIEHWEM K  MHpPY,  BKIIOYas  ACTETUKY
MaTEeMaTHYECKUX  3aKOHOMEpPHOCTEH, OOBEKTOB, 3ajad, pPCLICHUH,
paccyXIeHui; BOCIPUUMYMBOCTBIO K  MaTEeMAaTHYeCKUM  acleKTam
Pa3IUYHBIX BUJOB UCKYCCTBA.

Du3uueckoe eocnumanue:

c(hOpMUPOBAHHOCTHIO YMEHUS TMPHUMEHATh MaTEMaTHUECKUC 3HAHHS B
WHTEepecax 370pOBOTO W 0Oe3omacHOro oOpas3a KU3HH, OTBETCTBEHHOTO
OTHOIIICHUS K CBOEMY 3/I0POBBIO (3/I0POBOE MIUTAHKE,

cOaJTaHCUPOBAHHBIA PEXKHUM 3aHATHH M OTIbIXA, peryssipHas (Qu3muecKas
AKTUBHOCTB); (DU3NYECKOTO COBEPIIICHCTBOBAHUS, TIPH 3aHATHUAX CIIOPTHBHO-
03JIOPOBHUTEIILHON JICATEITBHOCTBIO.

Tpyoosoe éocnumanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IIEHHOCTH TpPYIOJIO0HS;
HHTEPECOM K pa3Nu4HbiM chepaM MpodecCHOHATBHOU JIESATETbHOCTH,
CBSI3aHHBIM C MAaTeMaTHKOH M e€ MPUIOKCHUSIMH, YMEHHEM COBEPINAThH
OCO3HAHHBIN BBIOOP Oyayiiel nmpodeccuu U peaaru30BbIBaTh COOCTBECHHBIC
JKU3HEHHBIE TUTAHBI; TOTOBHOCTHIO
U CIIOCOOHOCTBHIO K MaTeMaTHYEeCKOMY OOpPa30BaHUIO U CaMOOOpPa30BaHUIO
Ha TIPOTSDKEHHHM BCEH JKM3HHM, TOTOBHOCTHIO K AKTHBHOMY YYaCTHIO B
PELICHUN TIPAKTHYECKHX 33]1a4 MaTeMAaTUIeCKOW HAPaBIEHHOCTH.

JKonozuueckoe gocnumanue:

c(hOpMHPOBAHHOCTHIO HKOJIIOTUIECKON KYJIbTYphI, TOHUMAaHUEM BIMSHUS
COIMAIIbHO-DKOHOMUYECKUX IMPOLIECCOB HA COCTOSIHME MPUPOJHON U
COLIMAIILHOM CpeJibl, 0CO3HAaHHEM TII00aTHbHOTO
XapakTepa OdKOJOTHYECKHMX TPOoOIeM; OpHEHTAIlMe Ha TPUMCHCHHE
MaTeMaTHYeCKUX 3HAHWUW MJIs pelIeHus 3a7ad B 00JacTH OKpYyKarolieh
cpebl, IUIAHUPOBAHUS MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUMN
JUISL OKPY KAIOIe cpelibl.

Llennocmu nayunozo no3nanus:

c(OPMHPOBAHHOCTHIO MHPOBO33pEHMUS, COOTBETCTBYIOIIETO



COBPEMEHHOMY YPOBHIO pa3BUTUSl HAyKH W OOIIECTBEHHOW IPAKTUKH,
MOHMMaHUEM MaTeMaTHYeCKOW HayKM Kak cdepsl  dernoBedYecKoin
JIEATENIbHOCTH, JTamoB €€ pa3BUTHS W 3HAYAMOCTH ISl Pa3BUTHA
[UBWIM3AIAN; OBJAJICHUEM S3BIKOM MAaTeMaTHKH W MaTeMaTH4ecKOn
KYJIbTYpOM KakK CpPEeICTBOM IMO3HAHUSI MUPA; TOTOBHOCTHIO OCYIIECTBISITH
MPOCKTHYIO U HCCIACAOBATENbCKYIO ACSITCIBHOCTh WHIUBUIYATbHO U B
TpyIIIe.

METANPEIMETHBIE PE3YJIBTATbI

MeranpenMeTHbIe pe3yabTaThl OCBOCHHS MIPOTPaMMBI
y4eOHOTO npeaMeTa «Marematuka XapaKTePU3yIOTCs
OBJIAICHUEM YHUBEPCAIBHBIMU NnO3HAgaAmMenbHbIMU
Oelicmeusamu, VHUBEPCATILHBIMU KOMMYHUKAMUGHBIMU

OeticmeusIMuy, YHUBEPCATbHLIMU PeYIAMUGHBLMU OClICTNEUIMUL.

1)Ynusepcanvnvie no3nasamesnvHbvle oelcmaus,
obecneyusaiom Qopmuposanue 6a308bIX KOZHUMUBHBIX NPOYECCOB8
obyuarowuxcs (0ceoenue mMemooos NO3HAHU

OKpYHCaAIOUe2o mupa; npuMeHeHue JI02UYECKUX,
uccnedosamenbCKux onepayull, ymeHul pabomams ¢ ungopmayuetl).

ba3zoevie uccnedoeamensvckue oOeiicmeusn:

*  UCIOJb30BaTh BOTIPOCHI Kak MCCIIeIOBATEIBCKUI
WHCTPYMEHT IO3HaHUs; (HOPMYIHPOBATH BOIPOCHI, (UKCHPYIOIIHE
MIPOTUBOpEYHE, IPOOIeMy, YCTaHABIUBATh
HCKOMOE M JaHHOe, ()OPMHUPOBATh TUIIOTE3Y, APTYMEHTHPOBATH CBOIO
MO3UINI0, MHEHHUE;

*  TPOBOJAUTH CaMOCTOSITETTLHO CIUTAHWPOBAHHBIN
9KCIIEPUMEHT, HCCIIE/I0OBaHNE 1o YCTaHOBJIEHHIO
0cOOEHHOCTEH MareMaTH4ecKoro oObeKTa, SBICHHS, Tpoliecca,
BBISIBJICHHIO ~ 3aBUCUMOCTEH  MEXIy OOBEKTaMH, SIBICHUSMH,
poLeccamy;

* camMocCTOsATeNIbHO  (opMyIHMpOBaTh OOOOIIEHUS W BBIBOJBI IO
pe3ynbTaTaM IpoBEAEHHOTO HAOIIOACHNS, UCCIIEIOBaHNS, OICHIUBATh
JOCTOBEPHOCTH MOJIyYSHHBIX PE3yIbTaTOB, BHIBOJIOB U 000OIICHNUH;



° IIPOrHO3UPOBATH BO3MOXKHOC pa3BUTHUC ITPOLIECCA, a TAKXKE BBIIBUT'ATh
MPEAIIOJIOKCHUA O €r0 Pa3BUTUHN B HOBBIX YCJIOBUAX.

Paboma c ungpopmauueii:

*  BBIABIATH JAe(DUIMTHI HHPOPMAIIMH, JAHHBIX, HEOOXOIUMBIX IS
OTBETa Ha BOIMPOC U JUIsI pEIICHUS 3a7a4H;

* BbIOMpaTh HH(OpMAIMIO U3 HMCTOYHHKOB PAa3IMYHBIX THIIOB,
aHaM3UpOBaTh,  CHCTEMAaTHU3UPOBATH W HHTEPIPETUPOBATH
MH()OPMALIIIO PA3THIHBIX BUIOB U (HOPM NPE/ICTABICHHS;

*  CTPYKTYpUpOBaTh HH(OPMALUIO, IPEIICTABIATH €€ B Pa3INIHBIX
(hopMax, WILTIOCTPUPOBATH TPaAdUIECKH;

*  OLCHMBATh HAASKHOCTH HHGOPMALIUH IO CAMOCTOSITEIIEHO
copMyITMpPOBaHHBIM KPUTEPHSIM.

1) Vnusepcanvivie KOMMYyHUKaAmMugGHble 0eticmsus, 0becneuusarom
CPOPpMUPOBAHHOCTNL COYUATLHBIX HABLIKOE 00VUAIOUJUXCA.

Obwenue:
*  BOCHPUHHUMATh U (DOPMYITHPOBATH CYXKJCHUS B COOTBETCTBHH C
YCIIOBHSIMU H TEJISIMH OOIICHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh
CBOIO TOYKY 3pPCHHUSI B YCTHBIX U MHUCHMEHHBIX TEKCTaX, JaBaTh
MOSICHEHUsT TI0 XOJAy pEUICHHs 3a7add, KOMMEHTHPOBATh
MOJIYYCHHBIN PE3yIbTaT;

* B XoJe OOCYXKJEHHUS 3aJaBaTh BOMNPOCHI IO  CYIIECTBY
00cykmaeMoi TeMbl, POOJIEMBI, pelraeMoi 3aa9n, BHICKA3hIBATh
e, HaICJICHHBIE Ha ITOHUCK pemeHI/m; COITIOCTABJIITH CBOH
CYXKICHHUS C CYXISHUSIMH JPYTUX YYaCTHUKOB JIHAJIOTA,
0oOHApYKMBATh PA3INYNE U
CXOJZICTBO TIO3HIINI; B KOPPEKTHOH Gopme popmynupoBaTh
pa3HoTIacHs, CBOM BO3PKEHUS;

*  OmpencTaBNATh pPE3yNbTAaThl PEIICHUS 3aJadd, JKCIEePUMEHTA,
HCCIICIOBAHUS, IPOEKTa; CaMOCTOSTCIIbHO BbIOUMpaTh (opmar
BBICTYIUICHUS C YYETOM 3a/1a4
MPE3CHTALNN U OCOOCHHOCTEH ayIuTOPHUH .

Compyonuuecmeo:
*  TIOHUMAaTh U UCTIOIH30BATh IIPEHMYIIECTBA KOMAaH THOM



W WHIM BHAyaJbHOW pabOTHl TPH PEIICHUH YYEOHBIX 3ajad;
HNPUHUMATB 11eJIb COBMECTHOH JesATENbHOCTH,

IUIAHUPOBATh OPraHU3aLMI0 COBMECTHOW pabOThI, pacHpenessTh
BUIBI pabOT, AOTrOBapHBATHCS, 0OCYXKIATh MPOLECC U PE3yJbTaT
paboTbl; 00001IaTh MHEHHS HECKOJIBKUX JIFO/ICH;

*  y4acTBOBaTh B TPYMIOBHIX (Qopmax paboTsl (00CykmeHus, oOMeH
MHEHHH, «MO3TOBBIC IITYPMbD» M WHBIC); BBIMOJHATH CBOIO YacTh
paboThl M KOOPJWHHPOBATH CBOW JICHCTBHS C JIPYTMMH UICHAMH
KOMAaH/IbI;

*  OLICHUBATh KA4eCTBO CBOETO BKJIAJia B OOIIUH MPOIYKT IO
KpUTEpHSIM, CHOPMYTHUPOBAHHBIM YUACTHUKAMH B3aHUMOJICHCTBUSI.

2) Vnueepcanvuvie  pezynamuenwvle  Oelicmeus, obecneyusaiom
Gopmuposanue CMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopzanuszayusn:

*  COCTaBJATH IUIaH, aITOPUTM pEIIeHHs 3a/1a4yH, BEIOMPATh Crocod
pemieHuss ¢ Y4ETOM HMEIOIIUXCS PECYpPCcOB M COOCTBEHHBIX
BO3MOXHOCTEH, apryMEHTHPOBaTb U KOPPEKTUPOBATH BapUaHTHI
peuieHuit ¢ yaéToM HOBOM
nH(pOpMAaIUH.

Camokonmpoy:

*  BIAJIETh HABBIKAMH TO3HABATEIBHON pe(IeKCHU KaK OCO3HAHMSI
COBEpIIAEMbIX JIEHCTBHM M MBICIUTENBHBIX TPOLIECCOB, UX
Pe3yabTaTOB; BIAAETh CIIOCOOAMH CaMONPOBEPKH, CAMOKOHTPOJIS
Ipoliecca U pe3yJibTaTa pelieHusl MaTeMaTHUeCKON 3a/1auu;

*  OpenBUAETh TPYAHOCTH, KOTOPbIE MOIYT BO3HUKHYTHb IIpH
pELIEHNH 3a]1a4i, BHOCUTb KOPPEKTUBBI B JIEATEIIBHOCTh HA OCHOBE
HOBBIX  OOCTOSITENBCTB,  MAHHBIX, HAWICHHBIX  OIIHOOK,
BBISIBJIEHHBIX TPYAHOCTEH;

* OLIEHMBaTh COOTBETCTBHME pe3yjbTara 1eJM U  YCIOBUSM,
OOBSICHATh ~ NMPUYMHBI  JOCTW)KCHHUS  WIM  HEJOCTHXKCHUS
PE3yIbTAaTOB JEATEIILHOCTH, HAXOJWUTh OIIMOKY, JaBaTh OIEHKY
MPHOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIbTATBI



[IpenmeTHple  pe3ynbTaTbl OCBOGHMsI paloyeil mporpamMmbl 1O
MaTeMaTHKe MPEICTABJICHBI 110 rojaM oOydeHHs B paMKax OTAEIbHBIX
KypCOB B COOTBETCTBYIOIINX pazjenax HacTosuei [IporpamMMel

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

HOEJA N3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh y4eOHOTro Kypca IeOMETpHM Ha YpPOBHE CpPEIHEro OOILIero
o0Opa3oBaHMs OOYCIIOBJIEHA MPAKTHUECKONW 3HAYMMOCTBIO METAlpPEAMETHBIX U
NPEMETHBIX PE3YJITATOB O0YyUEHHS TEOMETPHN
B HampaBJICHUU JIMYHOCTHOIO pa3BUTHUA OOydarommxcs, (OpPMUPOBaHMS
(yHKIIMOHATBHOW MaTEeMaTUYeCKOW TPaMOTHOCTH, M3YYCHHUS JOPYTUX Y4eOHBIX
JUCUUIUIMH. PazButhe y ydammxcs MpaBUIbHBIX IPEICTABICHUN O CYIIHOCTU U
IIPOUCXOKICHUU
FeOMETPUUYECKUX a0CTPaKLUMil, COOTHOLUIGHWH PEAIBHONO0 M  HICaJIbHOTO,
XapakTepe OTPaKEHUS MATEMaTU4YeCKOM HAyKOH SBJIEHUHM M IPOLECCOB
peasbHOro MHMpa, MECTE T'€OMETPUU B CUCTEME HAYK U POJIM MaT€MaTHYECKOIO
MOJEIIMPOBaHMUSA B HAyYHOM IIO3HAHMM U B MPAKTHKE CHOCOOCTBYET
(OpMHUpPOBAaHUIO HAYYHOTO MHUPOBO33PEHHS Yy4YalUXCsl, a TaKKe KayecTB
MBIIIICHHS, HEOOXOAUMBIX JUIsl aIalITAllii B COBPEMEHHOM OOIIeCTBE.

I'eomeTtpus sBrsIeTCS OMHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHETO
obmiero oOpa3oBaHHs, TaKk Kak 00eCredYrBaeT BO3MOXXHOCTh H3YYEHHUS Kak
JIUCITUILTAH €CTECTBEHHO-HAYYHOM HAIIPaBJIIEHHOCTH, TaK U TYMaHUTAPHOU.

Jlormueckoe MbIIeHUE, GOPMHUPYEMOE TIPH M3YYEHHH O0YJaroINMUCS
MOHATUHHBIX OCHOB TEOMETPHM M TIOCTPOSGHUH [ENOYKH  JIOTHYECKHUX
YTBEPXKJICHUN B XOJIe PEIICHHS T'€OMETPHUYECKHX 337ad, YMEHHE BBIJIBUTaTh H
OTIPOBEPraTh THUIOTE3bl HETOCPEICTBEHHO HCIOJIB3YIOTCS MPH PEIICHUH 3a7ad
€CTEeCTBEHHO-HAYYHOT'0 [IUKJIA, B YACTHOCTH U3 Kypca (DU3HKH.

VYmenne OPHUCHTUPOBATHCA B MPOCTPAHCTBE UI'PACT CYHICCTBCHHYIO POJIb
BO BCEX 00J1aCTAX JCATCIIBHOCTH YCJIOBCKA.
OpI/IeHTaI_II/I}I YCIIOBCKa BO BpEMCHU nu MMPOCTPAHCTBEC —



HEOOXOJMMOE YCJIOBHE €ro COIMallbHOTO ObITHS, (opma OTpakeHus
OKPYKAOIIEro MUPA, YCIOBUE YCIECIIHOTO MMO3HAHUS U aKTUBHOTO
npeoOpazoBanus  jAeicTBUTENbHOCTH. ONepupoBaHUE IMPOCTPAHCTBEHHBIMU
oOpa3amu 00BeAMHAET pazHble BUABl Y4eOHOH W TPYOOBOH [EATEIBHOCTH,
SIBJIICTCS. OJIHAM M3 TPOQECCHOHAIBHO BaXKHBIX Ka4yeCTB, MOATOMY aKTyajbHa
3amada (OPMHUPOBAHMS y OOYYAIOMIUXCS MPOCTPAHCTBEHHOTO MBIIUICHHS Kak
Pa3HOBUJIHOCTH OOpPa3HOrO MBIIUICHUST — CYIIECTBEHHOTO KOMIIOHCHTa B
MOJITOTOBKE K MPAKTHIECKOH JESITEITBHOCTH IT0 MHOTHM HANpPaBICHHSIM.

Llens ocBOGHUS MporpaMMbl yueOHOTo Kypca «I eomeTpus» Ha
0a3oBoM ypoBHe OOyueHUsT — 00meo0pa3oBaTelbHOE W OOMIEKYIBTYpHOE
pa3BuTHE OOYyYaIOMIMXCs Yepe3 oOecleyeHne BO3MOXKHOCTH TPHUOOpETeHUs u
UCIIOJIb30BAHUSl CUCTEMATHUYECKUMX TIEOMETPUUYECKUX 3HAHUM U AeilcTBUl,
creun(pUIHBIX TEOMETPHH,
BO3MOXKHOCTHU YCIICIIHOTO MPOAOJDKEHUsI 00pa30BaHUs 10 CHELUAIBHOCTSIM, HE
CBS3aHHBIM C MMPUKIATHBIM HUCIIOJIb30BAHUEM I'€OMCTPUU.

[Tporpamma o reoMeTpun Ha 6A30BOM YPOBHE MpeIHA3HAYCHA

JUIT  OOYyYaromIMXCs CpeJHEH IIKOJbI, HE WCHBITHIBABIINX 3HAYUTEIHHBIX
3aTpy/JHEHHI Ha YPOBHE OCHOBHOIO 00Imero obpasoBanusi . Takum oOpaszom,
oOydaromuecss Ha 0a30BOM ypOBHE JOJDKHBI OCBOHMTH OOIIME MaTeMaTHYECKHEe
YMEHHSI, CBSI3aHHBIC CO CHEIM(DHUKON MeOMETPUU M HEOOXOJUMBIC JIJISl KU3HU B
COBpeMeHHOM o01ecTBe . Kpome 3TOro, oHH HMEIOT BO3MOKHOCTH H3YYHTh
reoMeTpHio0 0oJiee ryO0OKO, €CIIM B JajibHEHIIIEM BO3HUKHET HEOOXOIMMOCTh B
TCOMCTPUYICCKHX 3HAHUAX B HpO(i)eCCHOHaJ]LHOfI JCATCIIBHOCTH.

JlocTKkeHHE 1IENIM OCBOEHHSI MPOTPaMMbl O0OCCIIEUMBACTCS PEIICHUEM
COOTBETCTBYIOIMX 3a1a4 . [IpHOpUTETHBIMH 33aJja4aMH OCBOCHHUS Kypca
«"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 kmaccax sBISIOTCS:

* (hOpMUPOBAHUE TMPEJICTABICHUS O TEOMETPUM KaK 4YacTH MHUPOBOM
KYJIbTYPBI U OCO3HAHUE €€ B3aUMOCBS3H C OKPYXKAIOIIUM MUPOM;

M (bOpMHpOBaHI/Ie MMpeACTAaBJICHHA O MHOTOIpaHHUKAX U TCJIaX BPAlICHUSA
KaK O BaKHCHIIINX MaTEMaTHYCCKUX MOACIIAX,

IMO3BOJISIIONIUX OIMUCBHIBATH U U3Yy4aTh PA3HLIC ABJICHUA OKPYKAIOIICTO MUPA;



* (hopMUpOBaHUE YMEHUS PACIIO3HABATh HA YEPTEkKaxX, MOJCIISIXH B
pearbHOM MUPE MHOTOTPAHHUKH U TeJla BPALCHUS;

* OBJIQJICHHME METO/ITAMH PEIIICHUS 3a/1a4u Ha MOCTPOCHUS Ha
M300pakKeHUSAX MMPOCTPAHCTBEHHBIX (PHUTYP;

* GopMHpOBaHUEC YMECHHS OICPUPOBATH OCHOBHBIMH TOHSTHSMH O
MHOTOTPaHHUKAX U TeJaxX BPALICHUs K UX OCHOBHBIMU CBOHCTBaMU;

* OBJIAJICHUEC AQITOPHUTMaMH pEIIeHWS OCHOBHBIX THIIOB  3ajad;
(hopMupoBaHrEe yMEHHUSI POBOIUTH HECIOXKHBIE JOKa3aTeIbHbIC Pac- CYXICHUS
B XOJIe peUICHHS CTePEOMETPHYECKMX 3a7ad H 3a7ad C MPAKTHYECKUM
CoOJIep)KaHUEM;

* pa3BUTHE  UHTCIUICKTYaJbHBIX W  TBOPYECKUX  CIIOCOOHOCTEH
o0yJarommxcs, IO3HABAaTENbHOW AaKTHBHOCTH, WCCIIEI0BATEIbCKUX YMEHHH,
KPUTUYHOCTH MBIILICHNUS;

* hopMupoBaHue  (PYHKIIMOHAIBLHOW  TPaMOTHOCTH,  PEJICBAaHTHOMN
FEOMETPUH: YMEHHE paclio3HaBaTh MPOSBICHUS TEOMETPUYECKUX TOHSITHH,
O0OBEKTOB M 3aKOHOMEPHOCTEH B PEATbHBIX J>KU3HEHHBIX CUTYAIUsIX W IPHU
U3YYCHUH JIPYTHX
y4eOHBIX TPEIMETOB, TMPOSBICHUS 3aBUCUMOCTEH W  3aKOHOMEPHOCTEH,
(hopMynMpoBaTh WX Ha S3bIKE T€OMETPHHM U CO3[aBaTh T€OMETPUYECKHUE MO-
JIEJTH, TIPUMEHSTH OCBOCHHBIN
reoMeTprUYeCKHHaIapaT/yisipenieHus
MPAKTUKO-OPUEHTUPOBAHHBIX 33J[a4, HHTEPIPETUPOBATH U OLICHUBATh
MOJTyYeHHBIE PE3YIIbTATHI.

OTnMUUTENHHON OCOOCHHOCTBIO TIPOTPaMMBbl SIBISICTCS BKIIIOYCHHE B
Kypc CTEpeOMETpHHM B Hadyaje ero HW3y4eHHWs 3ajad, pellaeMbIX Ha YPOBHE
WHTYATHBHOTO TIO3HAHUS, W OMPEACIEHHBIM O0pa3oM OpraHW30BaHHAs padoTa
HaJl HUIMH, YTO CIIOCOOCTBYIOT
Pa3BUTHIO JIOTHYECKOTO M IPOCTPAHCTBEHHOTO MBIILIICHUS, CTUMYJIUPYET
MPOTEKAaHUE MHTYUTHUBHBIX MPOIECCOB, MOTHBHPYET K JIAIBHEUIIEMY U3y4EHHUIO
npeaMeTa.

[Ipenmourenne  oTma€rcs  HATISAHO-KOHCTPYKTMBHOMY — METOMY
oOydeHusi, TO €CThb TEOPEeTHYECKHe 3HAHWS WMEIOT B CBOEH OCHOBE
YYBCTBEHHOCTB MIPEIMETHO-IIPAKTUIECKON JIeaTeNbHOCTH. PazBuTne
MIPOCTPAHCTBEHHBIX TIPEJCTABIEHUI Yy YyYaIIMXCS B Kypce CTEepPeOMEeTpUHr
IPOBOAMTCS 3a CUET pelIeHHs 3a]a4 Ha CO3JaHNe
MPOCTPAHCTBEHHBIX o0pa3oB u  3amad Ha OTIepUpOBaHHE



MpOCTPaHCTBCHHBIMU 06paBaMI/I . CO3):[aHI/IG 06pa3a MMPpOBOAUTCA C OHOpOf’I Ha
HariiiAHOCTb, a OIICPUPOBAHUC 06pa30M — B YCJIOBUAX OTBJICUCHUA OT
HarjissAHOCTHU, MBICJICHHOTO U3MCHCHHA €0 UCXOAHOI'0 COACPIKaHUSA.

OcHoBHBIE conepkaTenbHble JuHHA Kypca «['eomerpum» B 10—11
knaccax: «MHororpaHHUKNY, «lIpsMbIe W TTOCKOCTH B IPOCTpaHCTBE», «Tema
BpameHus», «BekTopsl M KOOpAWMHATHI B MPOCTpaHCTBe». {DopMupoBaHHE
JIOTHYECKUX YMEHHUH pacrpenessieTcs He TONBKO IO COJAePKATeIbHBIM JTMHHSM,
HO ®W 1O TomaM OOydYeHHss Ha YpOBHE CpemHero o0mero oOpa3oBaHHUA.
Conepxxanue
0o0pa3oBaHHs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3ybTaTaM OCBOCHHUS pabodeit
NPOTPaMMBI, paclpefeNEHHbIM 10 ToJaM OOYYeHUsI, CTPYKTYPHPOBAHO TaKUM
o0pa3oM, 4TOOBI OBJIAJICHHMEC TEOMETPUUYCCKUMHU TOHSATHSIMH W HaBBIKAMHU
OCYIIECTBISUIOCH ~ TIOCIIEOBATEIbHO UM TIOCTYNATENBHO, C  COOIOJCHHEM
InpuHOWIla TPECMCTBECHHOCTH, ‘ITO6I)I HOBBIC 3HAaHHA BKJIKHOYAJIUCh B O6H_IYIO
CHUCTEMY T€OMETPUYECKHX MPEICTABICHUN 00yUJaIOITUXCsl, PACIIAPSIST

n yriyOnss e€, o0pasysi IPOYHbIE MHOXKECTBEHHBIECBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

B yuebHOM 1ulaHE Ha U3yuye€HHE TEOMETPUH OTBOJUTCS HE MeEHee 2
yueOHbIX yacoB B Henmemo B 10 kmacce n 1 ydeGHOro yaca B Hezmenro B 11
KJIacce, BCEro 3a JiBa roga ooyuenus He meHee 105 yueOHBIX 4acoB.

IUIAHAPYEMBIE TTPEMETHBIE
PE3YJIbTATBIOCBOEHUSI
PABOYEI MPOTPAMMBI KYPCA
(ITO TOJIAM OBYYEHUSI)

IIpenMerHbie pe3ynbTaThl HW3Y4YSHHS TE€OMETPUU Ha 0a30BOM YPOBHE
OPUEHTHUPOBAHBl HA JOCTH)KEHHE YPOBHS MAaTEMaTUUYECKON I'paMOTHOCTH,
HEOOXOJMMOr0 i YCIENTHOIO PEIIeHUs 3ajad B PEAJbHOM JKU3HU U
CO3MIaHUE YCIIOBUH IS X OOMIEKYJIbTYPHOTO PA3BUTHS.

OcBoenne yueOHOro Kypca «l'eomerpus» Ha 6a30BOM ypOBHE
CpeIHero o01iero o0Opa3oBaHHs JIOJKHO oOecrnevnBaTh
JOCTH)KEHHE CIIEYIOIINX MPEMETHBIX 00pa3oBaTeIbHBIX



pe3yabTaTOB:

10knacc

*  OnepupoBaTb NOHATHUSAMH: TOYKA, MpsAMasi, MIOCKOCTb.

*  IIpuMeHSATh aKCMOMBI CTEPEOMETPHUHU U CIIEACTBUS U3 HUX MPU
PELICHUN TeOMETPUIECKUX 3a1a4.

*  OnepupoBaTh NOHATHAMU: MAPAJIIETBHOCTD U MEPIEHIUKYIIPHOCTh
MPSIMBIX U TUIOCKOCTEH.

*  Kiaccudummposars B3aMMHOE PACHOI0KEHUE MIPSIMBIX U INIOCKOCTEH
B IIPOCTPAHCTBE.

*  OnepupoBaTh TOHATUSAMH: JIBYTPaHHBIN Yroj, TpaHU JIBYTPaHHOI'O
yria, pedpo ABYI'PaHHOIO YyIJIa; JIMHEHHBIM yroj OABYIpPaHHOTO YIJa;
rpagycHas Mepa IBYIpPaHHOTO yrJa.

* OmepupoBaTb  HOHSATUSMH:  MHOIOIPaHHUK,  BBIIYKJIBIM U
HEBBIITYKJIbIN MHOTOT'PaHHUK, 3JIEMEHTBI MHOT'OTpaHHHUKA,
MIPaBUJIBHBIA MHOTOTPAHHUK.

* Pacrnio3HaBaTh OCHOBHBIE BHJbl MHOTOI'PAaHHUKOB (MHMpamuiaa;
NpU3Ma, MPSIMOYTOJIBHBIN Mapajuiesienunes, Kyo).

* KrnaccudunmpoBaTh MHOTOTPaHHHKH, BBIOUPAs OCHOBAHHSA
JJIsA KJ'IaCCI/I(l)I/IKaHI/II/I (BLIHyKJ'H)Ie 1 HEBBINYKJIBIC MHOT'OI'PAaHHHKH,
MpaBWIbHBIE MHOTOTPAaHHHKH; TIPSIMbIE W HAKIOHHBIC TPU3MBI,
MapaJUICICTIUIIC B ).

° OHGpHpOBaTB MMOHATHUAMMU: CEKYIas IMIOCKOCTb, CCUCHHUE
MHOT'OI'PaHHUKOB.

*  OOBACHATH MPUHLHIIBI TOCTPOCHUS CEUEHUH, UCTIONIB3YSI METO/
CIIC/IOB.

* CrpouTh CEYEHHST MHOTOTPAHHUKOB METOJIOM CJICJIOB, BBITIOJIHSTH
(BBIHOCHBIE) IUIOCKHE YEPTEKHM M3 PUCYHKOB INPOCTBHIX OOBEMHBIX
¢buryp: BuI cBepxy, cOOKy, CHUBY.

* Pemarp 3amaun Ha HaXOXKJACHUE T€OMETPUYECKHUX BEIUYUH TIO
oOpa3uaM WiIH aNropuTMaM, NPUMEHSSI M3BECTHBIC aHAIUTHUYCCKHE
METOABI MpPU PEIICHUH CTAHAAPTHBIX MaTeMaTHYeCKHUX 3a- Jad Ha
BBIYMCIIEHUE PACCTOSHUI



MEXIy IBYMS TOUYKaMH, OT TOYKH J0 MIPSMOM, OT TOUKH J0
TUIOCKOCTH, MEX/Y CKPEIIUBAIOIUMHUCS TPSMBIMHU.

Pemiate 3amaun HA HAXOXKACHHE TCOMETPUYCCKUX BEIMYMUH IIO
oOpasmaM WM aJropuTMaM, NMPUMEHSSI W3BECTHBIC aHATUTHUCCKUC
METOJAbl MPHU PEIICHUHM CTAaHAAPTHHIX MAaTEMaTUYCCKUX 3a- J1ad Ha
BBIUMCIICHHE YTIIOB MKy CKPEIINBAIOITUMHUCS TIPSIMBI- MU, MEXTY

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

Boeraucnate 00bEMBI M TUIOIIATN TTOBEPXHOCTEH MHOTOTPaHHHKOB
(mpusMa, mnupamuzia) ¢ TOpUMEHEHHEeM (OpMYJ;  BBIYUCIATH
COOTHOIICHMSI MEXKIYy IUIOMAIsIMH TOBEPXHOCTEH, 00BEMaMu
10IOOHBIX MHOT'OI'PaHHUKOB.

OnepupoBaTh NOHATHAMHU: CHMMETPHS B IPOCTPAHCTBE; IEHTP, OCh U
IUIOCKOCTh CHMMETPUH; LEHTP, OChb U IUIOCKOCTh CHMMETPHUH
¢buryps.

W3Brnekarb, mpeoOpa3oBbIBaTh U MHTEPIPETUPOBATH HHPOPMALIUIO O
HPOCTPAHCTBEHHBIX T€OMETPHYECKUX (UTypax, MPEACTaBICHHYIO Ha
YyepTeKax U PUCyHKaX.

[MpumensTh TreOMETPUUECKHE (baxTb JUTst peleHus
CTEPEOMETPUUYECKUX 33/1ad, IPEIONAraloluX HECKOJIbKO IIaroB
pelIeHsI, €CIIN YCIOBUS TPUMEHEHNS 3aJaHbl B sIBHOU (opme.

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

IIpumeHsITh NOSyyeHHbIE 3HAHMS Ha MPAaKTHKE: aHAIM3UPOBATH pealibHbIE
CUTYyallUu U MPUMEHSTh W3YUYEHHBIC MOHATHUS B MPOIIECCE TOUCKA PEIICHUS
MaTeMaTHIeCKn CHOPMYITMPOBAHHONW MPOOJIEMbI, MOJCIUPOBATh PealbHBIC
CHTYyalH Ha S3bIKE

TeOMETPUM, HCCIEA0BATh IIOCTPOCHHBIE MOJEIM C HCIOJb30BaHUEM
reOMETPUYECKHX TIOHATUH U TeOpeM, armnapara

anreOpsr; peuathb MPaKTUYECKUE 3aj1a4H, CBSI3aHHbIE c
HaXx0’KJIEHHEM reOMETPUYECKUX BEJINYHMH.



l11lknacc

* OnepupoBaTh  NOHATHSMH:  IWIMHApPHYECKAas  MOBEPXHOCTH,
o0pasyroliye MWIHHAPHYECKON TTOBEPXHOCTH; IIMIHHIP; KOHHYECKast
MOBEPXHOCTh, OOpa3yIOIIMe KOHWYECKOW TOBEPXHOCTH, KOHYC;
cthepuyeckast MOBEPXHOCTb.

* Pacno3naBath Tena BpamieHust (HUIHMHIP, KOHYC, cdepa u map).

*  OOBACHATH CHOCOOBI MOJYYCHUS TeNl BpAICHHS.

* KnaccudpunmpoBars B3auMHOE pacrioyioxkeHne cepbl U MIOCKOCTH.

*  OmnepupoBaTh MOHATHSIMH: IIAPOBON CETMEHT, OCHOBaHWE CETMEHTa,
BBICOTA CETrMEHTAa; IIAPOBOM CJIOM, OCHOBaHUE IIApPOBOrO CJOA,
BBICOTA IIAPOBOTO CJIOS; IAPOBON CEKTOP.

*  Bpuucasats 00bEMBI U IO TTOBEPXHOCTEH TEINl BpaIlleHHS,
reOMETPUYCCKUX TeJl C MPUMEHEHUEM (HOpMY.I.

*  OnepupoBaTh TOHSATHUSMH: MHOTOTPAHHHUK, BIMCaHHBIA B cdepy u
OTIMCaHHBIA OKOJO cepsl; cdepa, BIHCaHHAS B MHOTOTPAHHUK WIIH
TEJIO BPAICHUSI.

*  BBIUKCIATH COOTHOIICHHUS MEXTY TIIOMIAIIMUA TTIOBEPXHOCTEHH
00BbEMaMH MOIOOHBIX TEJI.

*  H300paxxaTh u3yyaeMmbie GUTypbl OT PYKH U C IPUMEHEHUEM TPOCTHIX
4epTEKHBIX MHCTPYMEHTOB.

*  BbIMonHATE (BBIHOCHBIE) TUIOCKHME YEPTEXKH W3 PUCYHKOB IPOCTHIX
00BEMHBIX (UTYp: BUI CBEPXY, COOKY, CHHU3Y; CTPOUTH CEUCHUS Tell
BpaIcHUS.

*  l3BnekaTh, HHTEPIPETUPOBATH U MPEOOPA30BHIBATH WHGOPMAIUIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUYECCKUX (UTypax, MPEICTABICHHYIO Ha
YepTeKax U pUCYHKaX.

*  OmnepupoBarh MOHSATUEM BEKTOP B IPOCTPAHCTBE.

*  BBINONHATH ACHCTBUS CIIOKEHUS BEKTOPOB, BHIYMTAHUS BEKTOPOB U
YMHOCHHSI BEKTOPa Ha YMCJI0, OOBSICHSITh, KAKUMU CBOHCTBAMH OHH
00J1a1afoT.

* [lpuMeHATH MpaBWIO MapajuIe/CHHIe/a.



OneprupoBath MOHATHAMU: JEKAPTOBHI KOOPIUHATHI B TPOCTPAHCTBE,
BEKTOpP, MOJIYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA,
Yrol MEXIy BEKTOpaMH, CKaISIPHOE MPOU3BEICHUE BEKTOPOB,
KOJUTHHEApHBIE U KOMITJIAHAPHBIE BEKTOPHI.

Haxomuts CYyMMY BCEKTOPOB U IPOU3BCACHUC BEKTOPA HA YHCIIO, YI'OJI
MCIKAY BCKTOpaMH, CKaJISIPHOC IMPOU3BCACHUC, PACKIIAAbIBATL BEKTOP
110 IBYM HCKOJUIMHEAPHBIM BEKTOPaAM

3allaBaTb IJIOCKOCTh YPAaBHCHUEM B I[eKapTOBOﬁ CHUCTECMC KOOpAWHAT.

IIpumeHnaTH TEOMETPHUYECKUE (baxTbI IS peleHus
CTEPEOMETPUYECKNX 3a/ad, MPearoaraloliiX HECKOJIbKO IIaroB
peLIeHHMs, €CIIH YCIOBUS IPUMEHEHNS 33/1aHbl B SIBHOH (hopMe.

Pemate npocTeiinme reoMeTpuUecKue 3a1a41 Ha IPUMEHCHHE
BEKTOPHO-KOOPAWHATHOTO METO/A.

Pemarp 3amaun Ha /10Ka3aTelbCTBO MAaTEMAaTHYECKMX OTHOILIEHHH U
HaXOX/JIGHUE TEeOMETPUYECKHX BEJIMYMH [0 o0paslam  Win
ITOpUTMaM, MNPUMEHSSI HW3BECTHbIE METOAbl MPH  PELICHUU
CTaHJAPTHBIX MaTEMaTUYECKUX 3ajad.

[TpumensTh npocreime MIPOrpaMMHbIE cpencraa u
3JIEKTPOHHO-KOMMYHHKAIIMOHHBIE CHUCTEMBI npu peteHnn
CTEepEOMETPHUECKUX 3a/1a4.

[TpuBOoIUTH HpHUMEpPHl MaTEeMAaTHYECKHX 3aKOHOMEPHOCTEH B IIpH-
pojie W JKM3HM, PACIO3HABATH TIPOSIBICHHE 3aKOHOB T'€OMETPHUHB
WCKYCCTBE.

IIpumeHsThIIONyYeHHBIE3HAHUAHATIPAKTHKE:

aQHAIM3UPOBATh pealbHbIE CHUTYallid W TPUMEHSATh HM3y4YeHHBIE
MIOHATHS B IIPOIECCE TOUCKA PEILIEHUS

MaTeMaTHYecku c()OpMYIMPOBaHHONH MOpOOIEMBI, MOJECINPOBATH
peasibHBIe  CHUTyalluM Ha  S3bIK€  TEOMETPHH,  HCCIeNOBaTh
MOCTPOEHHBIE MOJIETN C MCIIONBb30BAHNEM T'€OMETPUYECKHUX MOHIATHN
U TeopeM, armmnapara anreOpsbl;

pemaTh NpakTUYECKUE 3a/1a4l, CBA3aHHBIE C HAX0KIEHUEM
FeOMETPUUECKUX BEJIMYMH.



COAEPXAHUE YYEBHOI'O KYPCA (I10 'TOJAM OBYYEHUS)

10knacc

[IpsiMble U MJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIC TOHSTHS CTCPCOMETPHU. Tqua, npsamasi, MJIOCKOCTD,
IMPOCTPAaHCTBO. [TousitTie 00 aKCHOMATHYECKOM MOCTPOCHHUU CTEPECOMCTPUN:
AKCUOMBI CTCPECOMETPUH U CIICACTBUA U3 HUX.

B3anMHOe pacnonoxkeHue NpsIMBIX B MPOCTPAHCTBE: IEPECEKArOLIUECs,
napajulelibHble U CKpEIUBaKOIIMecs mnpsmble. [lapainensHOCTs NPSMBIX U
IJIOCKOCTEH B IPOCTPAHCTBE: MApPAJUICIbHbIE MPSMBIE B IIPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPSAMBIX; NapaJIEIbHOCTh MPSAMON U TJIOCKOCTH. Y TJIbI
c
COHANPABJICHHBIMU CTOpOHAMU; Yroa — MEeXIy MPSIMBIMHU B
nmpocTpaHcTBe. IlapayiesbHOCTh IUIOCKOCTEH: NapajljIeNbHbIE IIOCKOCTH;
CBOIMCTBa MapajuleNbHbIX IUIOCKOCTe. IIpocreiimme mpocTpaHCTBEHHBIE
¢Gurypsl Ha IUIOCKOCTH: TeTpa’lap, KyO, MapajieNenumesa; IOCTPOeHHE
CEUYECHU.

[TepnenaAuKyIIPHOCTH psAMOI 51 IJIOCKOCTH:
NEPIEHAMKYJIIPHbIE MPSIMbIE B IPOCTPAHCTBE, MPSMBIE NapaJUICIbHbIE U
MEPINEHAUKYISPHBIE K TUIOCKOCTH, MPU3HAK MEPHEHIUKYIIPHOCTH MPSIMON U
IUIOCKOCTH, TEOpeMa O MPSIMOM NEPIEHIUKYJSIPHOW IUIOCKOCTU. YTUIBI B
IIPOCTPAHCTBE: YroJI MEXAYy NpSAMOH M IUIOCKOCTBRO; JBYTPaHHBIM yTrol,
JUHEWHBI yronm JByrpaHHoro yria. IlepneHoukynsip H HaKIOHHBIE:
PacCTOsIHUE OT TOUKH JI0 INIOCKOCTH, PACCTOSIHUE OT IPSIMOM A0 IJIOCKOCTH,

MpoeKIuss (QUrypbl Ha IJIOCKOCTh. [leprneHauKyIsIpHOCTh TUIOCKOCTEH:
MpU3HAK MEPHEHJUKYISIPHOCTH JBYX IUlockocTed. TeopemMa o Tpéx
MEPIEHINKYIAPAX.

MHororpaHHuKu

Tlonsarue MHOT'OI'paHHUKA, OCHOBHBIC J3JICMCHTBI MHOTOI'paHHHKA,
BBITYKJIBIC W HCBBIIIYKJIBIC MHOI'OTPAaHHUKMU; pa3BépT1<a MHOTI'OI'paHHHUKA.
HpI/I3MaI n-yrojibHas I1pusMa; rpaHd U OCHOBAHUS IIPU3MBI; IIpAMas U
HaKJIOHHas IIPU3MBI; OokoBast u IIOJIHas IMOBCPXHOCTDH IIPU3MBI.
[Tapannenenunen, NpsAMOyTroIbHBIN



napajulesIeniuIie]] U ero cBoiicTBa. [lupamuaa: n-yroapHas mupaMuza, TpaHd
W OCHOBaHUE NHpaMHJbI; OOKOBas W TIOJHAsl MOBEPXHOCTh IUPAMUIBI;
MIpaBWIbHAS U yCeUEHHAs MHPAMHUIA.

OneMeHTHI MIPU3MBI u MUPAMHU/IBL. [IpaBuiibHbIC
MHOTOTPAaHHUKH: TIOHSATHE TIPABWIBHOTO MHOTOTPAHHWKA; TIPAaBUIbHAS
MpU3Ma 1 MpaBUIIbHAS MTUPAMIIA; IPaBUIbHAS
TpeyroibHas NHpamMHa W TPaBWIBHBIN TeTpa’ap; KyO. IlpencraBienue o
MPAaBIJIBHBIX MHOTOTPAHHUKAX: OKTAdp, NMOJEKadaAp W mkocayap. CedeHus
MIPHU3MBI ¥ TUPAMHU/IBL.

CI/IMMCTpI/ISI B IMPOCTPAaHCTBE: CHUMMETPUSA OTHOCUTCIBHO TOYKH,
PSIMO, IUIOCKOCTH. OJIEMEHTbl ~ CHUMMETPUU B MAPaMHUIAX,
napauiCienuiiegax, NpaBujibHbIX MHOT'OI'paHHHKAaX.

Brruncnenue 31eMEHTOB MHOTOTPaHHHUKOB: p&Opa, AHAaroHaiu,
yrael.  Inomans OOKOBOHM IMOBEPXHOCTH W TIOJHOW TOBEPXHOCTH
MPSAMOU MPU3MBI, IJIOIIA/Ib OCHOBAHUI, TEOpEMA
0 OOKOBOH MOBEPXHOCTH NpsAMOM Tmpu3Mbl. Ilnomans OoKOBOM
MOBEPXHOCTH U MOBEPXHOCTH MPABUIILHOW MUPAMUIBI, TEOPEMA
0 TIomanu yceu€nuou nupamuabl. [loasitue 06 00béme. O0BEM
MAPaMU/IbI, TPU3MBI.

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



11 knacc

Tesa BpauieHus

Hunuaapuyeckast [IOBEPXHOCTD, oOpazyromue
UAJMHIPUYECKOW  TOBEPXHOCTH, OCh  LWIMHAPUYECKON  IMOBEPXHOCTH.
Hunuaap: ocHOBaHUS M OOKOBasi MOBEPXHOCTH, 00pa3yromas U OCh; TUIOIMAIb
OOKOBOM M ITOJTHOH TTOBEPXHOCTH.

Konudeckas moBepxHOCTh, 00pa3yroNUe KOHMYECKOW MOBEPXHOCTH, OCh
U BEpLIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BepUIMHA,
oOpasymolinas 1 OCh; IO b OOKOBOW M IOJIHOW MOBEPXHOCTH. Y CEUEHHBIM
KOHYC: 00pa3yIolIHe 1 BHICOTa; OCHOBaHUSIH OOKOBAasl TIOBEPXHOCTb.

Cdepa u mwap: HeHTp, paguyc, AMaMeTp; IIOLIab OBEPXHOCTH chepbl.
BsaumHuoe pacronoxenue cdepbl M IUIOCKOCTH; KacaTelbHas IUIOCKOCTb K
cepe; I0IIAL CPEPHI.

N300pakeHne Ten BpalleHHs Ha IJIOCKOCTH. Pa3BépTka nmmmHapa u
KOHYcCa.

KomOuHaumu Ten BpalmleHUss M MHOTOTPaHHUKOB. MHOTOrpaHHUK,
OINMCAaHHBIA OKOJO cdepbl; cdepa, BIMCAHHAS B MHOTOI'PAHHMK, WIIM TEJO
BpaIICHUSI.

[Tonsitne 06 o0béMe. OcHOBHbIE cBoOWCTBa 00bEMOB Ten. Teopema 00
00BéMe TPSMOYTOJBHOTO TMapajuieienunena u cieAcTBus u3 He€. OO0béM
ITHHIIPA, KoHyca. O0bEM mapa u miomais chepsl.

[Tono6ubie Tena B mpocTpaHcTBe. COOTHOLICHUS MEXIY IUIOLIaIsIMH
MOBEPXHOCTEH, 00bEMaMHU 110/I00OHBIX TEJI.

Cedenust muiuHIpa (MApaUIeIbHO W MEPHEHIUKYISIPHO OCH), CEUCHHS
KOHycCa (mapaJuleJIbHOE OCHOBAHHUIO M MPOXOJALIEE Yepe3 BEPIIUHY), CCUCHHS
nrapa.

BekTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

Bextop Ha mutockocth M B mpocTpaHcTBe. ClO)KEHHWE W BBIUMTAHHE
BEKTOPOB. YMHOXXEHHE BEKTOpa Ha 4ucio. Pa3noxeHune BekTopa HO TpéEM
HEKOMIUIaHapHbIM BekTopam. [IpaBuiio napamienenunesa.

Pemenne 3amau, CBA3aHHBIX C NMPUMEHEHUEM MPABUI JEHCTBHIA C BEKTOpaMH.
[IpsiMoyrosibHasi cucTeMa KOOPAMHAT B IPOCTPAHCTBE.



Koopaunarsl Bektopa. Ilpocreiiiive 3agadyd B KOOpAMHATAX. YTOJI MEXIY
BekTopaMu. CkansipHOE MPOU3BEICHHE BEKTOPOB. BBIUMCIECHUE YITIOB MEXKIY
OpPSIMBIMH M TUIOCKOCTSMU. KOOpIMHATHO-BEKTOPHBIA METOA MPU PEIICHUU
TEOMETPUUYCCKUX 3a/aY.



TEMATUYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA (I10 'OJJAM OBYYEHUSI)

10knacc (He meHee 70 yacoB)

Ha3sBaHue paspeJia (TeMbl)

Kypca, (KoJIN4eCcTBO YacoB)

OcHOBHOE cojeprKaHue

OCHOBHBIE BHUABI A€ATE/JIbBHOCTH yYallluUXCA

BBeeHUe B cTepeOMeTPUIO
(104)

OCHOBHbIC IOHSATHSI CTEPEOMETPHH:
TOYKa, MPsIMasi, INIOCKOCTb, TIPO-
cTpancTBo . [IpaBuia n300paxkeHus
Ha PUCYHKaX: N300pa)KeHHsI TIIOCKO-
CTCH, MapajuIeIbHBIX MPSIMBIX
(OTpe3KOB), CEPEMHBI OTPE3Ka .
TTOHSITHS: IepEeCEeKAIOIIHECs] TIOCKO-
CTH, TIEpECCKAIOIIUECS TpsMast

U TIOCKOCTD .

3HAKOMCTBO C MHOTOTPaHHUKAMH,
n300pakeHHe MHOTOTPAaHHUKOB Ha
pHCYHKaXx, Ha MPOEKIIMOHHBIX

YEPTECKaAX . Havanpabie cBemeHUs

0 kyOe ¥ mIpaMuje, HX Pa3BEPTKH
u mMojienn . CedeHust MHOTOTpaHHH-
KOB .

[NonsiTne 06 akCHOMaTHIECKOM
TIOCTPOCHUH CTEPEOMETPHH: aKCHO-
MBI CTEPEOMETPHH U CIICACTBHS U3
HUX

AxKTya/m3upoBaTh (HakThl 1 METO/IbI IUIAHU-
METPHH, PEJICBAHTHBIC TEME .

Iloy4aTh npencTaBiIeHus O IPOCTPAHCTBEH-
HBIX (urypax, pa3doupars npocreime
MIpaBUIIa H300paKEHUS 3TUX DUTYD .
H306paxkaTh NpsMyIO U IUIOCKOCTh HAa PHCYH-
Ke .

PacnosHaBaTh MHOTOTrpaHHHUKH, THPAMHLY,
Ky0, Ha3bIBaTh MX JICMCHTBHI .

Jenartp pucyHok KyOa, mupaMuIbl, HAXOIUTD
OIMOKN B HEBEPHBIX N300PAKEHUSX .
3HAKOMMTBCSA C CEUCHHSIMH, C METOJIOM
CJIEJIOB; MCIIOJIb30BATh JUIs TIOCTPOCHHUS
CEYCHHUS METOJI CIIEJIOB, KPaTKO 3alHChIBAaTh
IIaTy TOCTPOCHUS CEUCHUS .

Pacno3sHaBaTh BUJI CEUCHHS 1 OTHOILICHHH,

B KOTOPBIX CEUCHHE JIENUT pedpa Kyoa,
HaXO/IUTh IUIOIIA/(b CCUCHUS
HcnoJ1b30BaTh 1101001€ TIPH PEIICHUHN 331a4
Ha IOCTPOCHUE CEUCHHH .

3HAKOMMTbCA C aKCHOMATHYECKUM MOCTPOe-
HHEM CTePEOMETPHH, C aKCHOMaMH CTepeoMe-
TPUH U CJICICTBHSAMHU U3 HUX .




HrocTprpoBaTh akCHOMBI PHCYHKaMHU
U IPUMEPAaMHU U3 OKpY’Karollei 00CTaHOBKH

[IpsAMbIe ¥ NJIOCKOCTH

B IpocTpaHcTBe. [lapa-
J1eIbHOCTb NPSAMbIX

M IVIOCKOCTEM

(124)

BsanmHoe pacnosnoxeHne IpsMbIX

B IIPOCTPAHCTBE: MEpeCceKaroLInecs,
napauiebHbIEe U CKPELIMBAIOIINECS
TIPSIMBIC .

[TapamieabHOCTh MPSAMBIX U TUIOCKO-
CTEH B MPOCTPAHCTBE: MapaJlIeIbHbIC
MpsSIMBIE B IPOCTPAHCTBE; Mapall-
JICIBHOCTD TPEX MPSMBIX; Tapai-
JIETBHOCTH MPSMOH U TIOCKOCTH .
VYTIBl ¢ COHANPaBICHHBIMU CTOPOHA-
MHU; YTOJ MEXKIY TPSMBIMH B TIPO-
CTPAHCTBE .

[TapamuieabHOCTh MI0CKOCTEH:
MapauIebHbIC TNIOCKOCTH; CBOUCTBA
NapajulebHbIX MIIOCKOCTEH .
[pocreiinue npocTpaHCTBEHHBIC
(UryphI Ha MIIOCKOCTH: TETPadIP,
KyO, mapajieNenumne/1; ToCTPOCHHE
CEUCHHI

AKTya/mmM3upoBaTh (aKkTel ¥ METOMbI IUTAHH-
METpPUH, pPeNIeBaHTHBIE TEME, IPOBOAUTH
AQHANOTHU .

IlepeducaAaTh BO3MOXKHBIE CIIOCOOBI PACIIOINO-
JKEHUsI ABYX MPSIMBIX B IPOCTPAHCTBE,
WILUTIOCTPUPOBATH UX HA IPUMEpPAX .

JlaBaTh onpeje/ieHUe CKPeIUBAOLIINXCs
IPSAMBIX, (POPMYITHUPOBAT MPU3HAK CKPEIIH-
BAIOIIHXCS MPAMBIX M IPHIMEHATH €T0 IPH
peleHny 3a71ad .

Pacnio3HaBaTh npu3My, Ha3bIBaTh €€ HJIEMEH-
THI .

CTpOMTB ceueHHs IPU3MBI Ha TOTOBBIX
yepTexax .

Ilepe4ncaAThL BO3MOKHBIE CIIOCOOBI B3aHMHO-
IO PacIoJIOKEHUS MPSIMOM U MIIOCKOCTH

B IIPOCTPAHCTBE, IPUBOAUTH COOTBETCTBYIO-
LIKe NPUMEPBI U3 PeaIbHOM KU3HH .

JlaBaTh onpe/ie/ieHHe mapaaieTbHOCTH
MpsIMOH M TUIOCKOCTH .

Popmy1MpoBaThb NPU3HAK NaPaLICIbHOCTH
IIPSMOM U IIIOCKOCTH, YTBEPXKICHUE O MPSIMOi
MepeceyeHus IBYX IIIOCKOCTEH, MPOXOAALINX
4gepe3 IapaleNibHbIC IPSIMBIC .

PemraTh nmpakTHdeckue 3aqaun Ha ITOCTPOSHHE
CEUEHUH MHOTI'OTpaHHHUKA .

OGBACHATD CIIydal B3aHMHOTO PACIIOI0KEHHUS
TJIOCKOCTEH




Ha3sBaHue paszpeJia (TeMbl)

Kypca, (KoJIT4eCTBO YacoB)

OcHOBHOE cojeprKaHue

OCHOBHBIE BHUABI A€ATE/IbBHOCTH yYallluUXCA

JlaBaTh onpeje/ieHUe Iapaule/IbHbIX IIOCKO-
CTel; MPUBOAUTH IPUMEPHI U3 PEaIbHOU
JKU3HH U OKpY’Karoleil 00CTaHOBKH, HILTIO-
CTPUPYIOIINE NapaJlICIbHOCTh TUIOCKOCTEH .
Hcnosib30BaTh Npu3HaK MapajielbHOCTH
JIBYX TJIOCKOCTEH, CBOMCTBA MapaslieTbHBIX
IUIOCKOCTEH MPH PEeUICHUH 3a7a4 Ha OCTpoe-
HHC .

06'I>HCHHTB, YTO HA3bIBACTCA IapalICJIbHbBIM
TMIPOCKTUPOBAHUEM U KaK BBIIIOJIHACTCA
MPOEKTUPOBaHUE (HUTYP HA TUIOCKOCTD .
N306pakaTh B napauieIbHON MPOCKIIUH
pa3IHYHBIC TEOMETPHIECKHE (UTYPHI .
MO,Z[eJIPIpOBaTb PpCaIbHbIC CUTYalluu Ha A3BIKE
TE€OMETPHH, HCCICAOBATh MOCTPOCHHBIC
MOJICJIN C UCIOJIb30BAHUEM I'€OMETPHUUCCKUX
TTOHSITHH .

Hcnosp30BaTh MpH pelleHny 3a1a4 Ha
MOCTPOCHUE CEUCHHI MOHATHE MapajlieIbHO-
CTH, IPU3HAKU U CBOIiCTBa napauiCJIbHbIX
TMPAMBIX Ha IIJIOCKOCTH

IlepneHAUKYIIPHOCTh
NPAMBIX U IVIOCKOCTEN
(12 9)

[lepneHqUKyIAPHOCTD NPSIMOI

U IJIOCKOCTH: NEePIEHUKYJIIPHbIE
HpsIMBIE B IPOCTPAHCTBE, MPSMBIE
napajuieIbHbIe U ePIEeHINKYIISIP-
HbIE K INIOCKOCTH, IPU3HAK NEepIeH-

AxTyasm3upoBaThb (HhakThl © METO/IbI TUIAHU-
METPHUH, PEJIEBAHTHBIE TEME, TPOBOJIUTH
AQHAJIOTUH .

OGBACHATD, KAKOW YTroJl Ha3bIBACTCS YIIIOM
MEX 1y TEpPEeCcEeKaroIUMUCS MPSIMBIMH,




JUKYISIPHOCTH MPSIMOM H MIIOCKO -
CTH, TEOpEeMa O NPSMOU NEePIEHIUKY-
JIIPHOM TNIOCKOCTH

[lepnenuxynsap U HaKJIOHHBIE:
PacCTOsIHUE OT TOYKH JI0 TIIOCKOCTH,
paccTosHuE OT IPSAMOH JI0 IIOCKO-
CTH .

CKpEIMBAIOIMMHUCS MPSIMBIMU B IPOCTPaH- CTBE

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

HaxoauTp yribl MeXay CKpEIHBAOIIMHUCS
IpSMBIMH B KyOe u upamuze . [IpuBoguTh
NpUMepbI U3 peaabHON )KU3HU

1 OKpY)KaloIed 00CTaHOBKH, HILTIOCTPUPYIO- IIIHe
NEePICHIUKYISIPHOCTD IPSAMBIX B [IPO- CTPAHCTBE U
MEPIEHIUKYIIPHOCTD MIPAMOH K INIOCKOCTH .

dopMyIMpOBaATh NPU3HAK IEPHIEHANKYIIPHO-
CTH TIPSMOH U TIIIOCKOCTH, TIPIMEHSTh €r0 Ha
MPaKTHKe: 0OBSCHATH NEPICHIUKYISIPHOCT pedpa
KyOa ¥ IMaroHaJli ero I'paHy, KOTopast ero He
COAEPKUT, HAXOIUTH JUINHY AUArOHaIN Kyoa .
BpruncnsaTh BBICOTY NPaBUIIBHOM TPEYTOJILHOM U
MPaBHILHOM YeTHIPEXYTOJIb- HOM MHPaMUJ IO
JumHaM peodep .

PelaTsb 3a/jaun Ha BEIYUCICHHUS, CBSI3aHHBIE C
MEePIEeHIUKYISIPHOCTBIO MPSMOH U TIIOCKO- CTH, C
WCTIOB30BAHIEM P PEIICHNUH TUIaHNU-
METPUYECKHX (haKTOB M METOJIOB .

OGBACHATD, UTO HA3BIBAIOT MEPICHIUKYIISIPOM

Y HAaKJIOHHOMW M3 TOYKH K INIOCKOCTH; MPOCKIH- e
HaKJIOHHOH Ha IIOCKOCTH . OOBICHATH, YTO
Ha3bIBACTCSl PACCTOSIHUEM: OT TOUKH 0 IUIOCKO- CTH;
MEXTy TTapalIebHBIMHU TUIOCKOCTSIMHU; MEXKTY
IpsSMON U MapajuIeIbHON el IIIOCKO- CTBIO; MEXKY
CKPEIIMBAIOIIIMUCS TIPSIMBIMH .




Ha3BaHue pasgesa (TeMbl)

Kypca, (K0JIn4ecTBO 4acoB)

OcHOBHOE coaeprKkaHue

OcHOBHBIE BU/bI AeSATEeJIbHOCTH yyamuxcsa

HaxoauTh 5Tu paccTOsIHUS B IPOCTBIX CIyda-
SIX B KyOe, HpaMuJe, TIPH3ME .
MoaeiMpoBaTh pealbHble CUTYallUU Ha SI3bIKE
FEeOMETPHUHU, UCCIEJ0BaTh IIOCTPOCHHBIC
MOJIEIIH € UCIOIb30BaHUEM F€OMETPUUECKUX
TIOHSITHH .

Hcnosbp30BaTh py peLICHUH 3aa4 Ha
MOCTpOeHUe ceueHuit Teopemy [Tudaropa,
CBOWCTBA NPSAMOYTOJIBHBIX TPEYTrOJbHUKOB

YrJ1bl MeXAY NPSAMBIMU
Y IJIOCKOCTSIMU
(104)

VYTIIBI B IPOCTPAHCTBE: YTOI MEXKIY
MPSIMOM U MJIOCKOCTbBIO; IBYTPAHHbIN
yroJ1, TMHEHHBIH yron ABYyrpaHHOIO
yria .

IlepnenIuKyIIpHOCTH MIIOCKOCTEMH:
MPU3HAK TIePHIEHANKYIAPHOCTH ABYX
wiockocrel . Teopema o Tpéx nep -
HNEeHANKYIIPAX

AKTya/m3upoBaTh (aKkThl ¥ METObI IUIAHH-
METpPUH, PeNIeBaHTHBIE TEME, IPOBOAUTD
AQHaJIOTUU .

JlaBaTh onpejesieHUe yria Mexxay MpsMoi
1 IUIOCKOCTBIO0, (hopMyIHpoBaTh Teopemy

0 TpEX MEepIEHIUKYIIIpax U 00OpaTHYIO K HEH .
HaxoaMThb yron Mexry npsiMmoi U miI0CKOCThIO
B MHOTOTPAaHHUKE, PACCTOSIHUE OT TOUKH 10
IPSMOM Ha INIOCKOCTH, UCIIONB3Ys TEOpEMY

o Tpéx nepneHaukynsapax . [lpoBoauts Ha
yepTexe NepHeHUKYIIAP: U3 TOUKU Ha
MPSIMYIO; U3 TOUKH Ha TITOCKOCTb .

JlaBaTh omnpezeneHne IBYTPaHHOTO YIIa H eTo
95ieMeHTOB . OOBSCHSATH PABEHCTBO BCEX
JIMHENHBIX YIJIOB ABYTPAHHOTO yria .
HaxoauTh Ha yepTexke IBYTpaHHBIN YTroJl IpH
pelpe nupaMuabl, NpU3MbL, Napanieaenunena .




JlaBaTh onpejeJsieHue yria MeKay III0CKOCTS-
MH .

JlaBaThb onpejesienye u GopMyIMpoBaTh
NPU3HAK B3aUMHO NEPIEHIUKYISIPHBIX
IUTOCKOCTEH .

HaxoauTh yriibl MEXIy IIOCKOCTSIME B KyOe

U IUpaMue .

Hcno1p30BaTh NpH PELICHUH 33724 OCHOBHBIC
TEOPEMBI U METOBI IUTAHUMETPUH .
MogenupoBaTh peajbHbIE CUTYallUU Ha SI3bIKE
TEeOMETPHH, HCCJIEL0BATh ITOCTPOCHHBIE
MOJIETH C MCHOIb30BAHUEM FeOMETPHUYECCKUX
MTOHATHUH .

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

MHoOrorpaHHMKH
(104)

TlonsiTne MHOTOTpaHHNUKA, OCHOBHEIE
9JIEMEHTBI MHOT'OTDAHHHUKA, BBIITY-
KJIbI€ ¥ HEBBITYKJIbIe MHOTOTPAaHHH-
KH; pa3BEépPTKa MHOTOTPAaHHHKA .
[Tpu3sma: n-yronpHas mpu3Ma; TpaHu
W OCHOBAHUSI IIPU3MBI; IIpsiMast

Y HaKJIOHHAS TIPU3MBI; OOKOBas

U T0JIHAsI IOBEPXHOCTb IPU3MBI .
[Napamienenumnen, npsiMOYTOIbHBIN
napasesenuIe] 1 ero CBOUCTBa .
[Tupamuna: n-yrosnpHas nupammua,
TPaHU ¥ OCHOBAaHHE ITHPAMUJIBI;
OOKOBas U MOJIHAs HOBEPXHOCTh

AKTya/IM3upoBaTh (HaKkTel ¥ METOMbI ITAHH-
METpUH, pelieBaHTHBIE TeMe, IPOBOAUTH
AQHAJIOTHH .

JlaBaTh onpejeJ/ieHUe napaulesienunesa,
pacno3HaBaTh €ro BU/BI H H3yJaTh CBOMCTBA .
JlaBaTh omnpezeneHne MHpaMuIs!, paclo3Ha-
BaThb BU/IbI upamuz, GOpMyIUpPOBaATH
cBoiicTBa péodep, rpaHeil U BBICOTHI MPaBHITb-
HOM MupamMupl .

HaxoauThb miomaap MoaHOM 1 O0KOBOM
MOBEPXHOCTH ITHPAMUJIBI .

JlaBaTb onpejesieHUe yCeu€HHON TUpaMUIbI,
Ha3bIBATh €€ JJIEMEHTHI .




Ha3BaHue pa3gena (TeMbl)

Kypca, (KoJIN4eCcTBO YacoB)

OcHOBHOE cojepikaHue

OcHOBHBIE BU/bI AeSATEeJIbHOCTH yyamuxcsa

MTUPaMHUJIB; TPABHIIbHAS U yCEUEH-
Hasl MUPaMHJA .

DJIeMEHTBI IPU3MBI M TIHPAMHUIHI .
ITpaBuABbHBIE MHOTOTPAHHUKH:
MIOHSITUE MPABUIBHOTO MHOTOTPaH-
HUKa; IPABIIIbHAS IIPU3MA H TIpa-
BIJIBHAS TMPAMU/IA; TIPABHIIbHAS
TpeyrojbHasi MUPaMH/A U MPaBUIIb-
HBII TeTpasp; kyo . [Ipencrapienue
0 IPaBHJIBHBIX MHOTOTPAaHHUKAX:
OKTa’d/Ip, JOJEKadAp U UKOCAIP .
CumMeTpus B IPOCTPAHCTBE:
CHMMETPUS OTHOCUTEIBHO TOUKH,
MIPSIMOH, TIIOCKOCTH . DIIEMEHTHI
CHMMETpPHUH B MIpaMUAX, apasuie-
JIeTIUTIe/1aX, MPAaBUIBHBIX MHOTO-
IpaHHUKaX .

Beruncienne 31eMeHTOB MHOTOTPaH-
HUKOB: p&Opa, TNaroHau, yribl .
[Tnomans 60KOBOI MOBEPXHOCTH

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

dopMyIMPOBATH TEOPEMY O IUIOIIA I OOKOBOI
TTOBEPXHOCTHU MPABMIBHON yCEUEHHOM Mupa-
MUJIBI .

PewmiaTsh 3a/1au1 Ha BHIYHMCIICHHUE, CBSI3aHHBIC

¢ IUpaMUJIaMH, a TaKKe 3a/1a4d Ha TIOCTpoe-
HUE CEYEHUH .

JlaBaTh onpejeJ/ieHUe Ipu3Mbl, paclio3HaBaTh
BHUJIBI IPU3M, U306 PaXKATh IPU3MbI HA
YepTexe .

HaxoauTh 1uiomnaas ojaHoM nid O0KOBOM
[IOBEPXHOCTHU TIPU3MBI .

H3y4aTh COOTHOIICHHS Diinepa s Yrucia
péGep, rpaHel ¥ BepIIMH MHOTOTPaHHUKA .
H3y4aTh BUIBI IPaBHIBHBIX MHOTOTPAaHHH-
KOB, UX Ha3BaHUS U KOJMYECTBO I'PAHEH .
H3y4yaTh CHMMETPHIO MHOTOTPaHHHKOB .
OGBACHATD, KAKHE TOUYKN HA3BIBAIOTCS
CUMMETPUYHBIMI OTHOCUTEIIBHO JaHHOU

TOYKH, MPSMON WU TUIOCKOCTH, YTO Ha3bIBa-
IOT IIEHTPOM, OCBIO MIIU TIFIOCKOCTBIO CHMMeE-
TpHUH QUTYPEI .

I[IpUBOAMTH NPUMeEPbI CHMMETPUYHBIX QUTYD
B apXUTEKType, TEXHHUKE, IPUPOJIE .
MoaeiMpoBaTh pealbHble CUTYALUU Ha SI3bIKE
reOMETPHUH, UCCIIEA0BATh IOCTPOECHHbIE MOEIIH
C MCMOJIb30BAaHUEM F€OMETPHUYECKUX MOHSATHH,
WCIIOJIF30BATH 1101001e MHOTOTPaHHUKOB




06 MBI MHOTOTPAaHHUKOB
(84)

[TonsTtre 06 06vEMe . OOBEM THpaMu-
6, IPU3MEI

AxkTya/mm3upoBaTh (HakThl 1 METO/bI IUIAHU-
METpPUH, PEJICBAHTHBIE TEME .

OGBACHATD, KaK U3MEPSIOTCS 00BEMBI Tel,
MIPOBOJIS AHAIOTHIO C U3MEPEHHUEM IUIOIaAeH
MHOTOYTOJILHUKOB . ®OpMy/IMpPOBaTh OCHOB-
HBIE CBOMCTBA OOBEMOB .

H3y4yaTsh, BEIBOAUTH GOPMYJIbI 00BEMa
IPSMOYTOJIBHOTO TMapajuieenunea, pu3Mbl
U TUPaMUJIBI .

BBIYMCIATE 00BEM IPU3MBI M TUPAMHUIBI IO
UX JJIEMEHTaM .

IIpuMeHATh 00bEM IS PEIICHNUs CTepeoMe-
TPUYECKHX 3a/1a4 M JUIsl HaXOXKJICHUS FeoMe-
TPUYECKHUX BEJIMYHH .

Mo e/ 1MpoBaTh pealbHbIE CUTYAINN Ha A3bIKE
TeOMETPHH, UCCJIeJ0BATh TOCTPOCHHBIC
MOJIENH C HCI0JIb30BaHUEM T€OMETPHUUECKIX
TTOHSTUH

IloBTOpEHUE: cCeyeHus,
PacCTOSIHUSA U YTJIbI
(84)

ITocTpoenue ceueHuit B MHOrOrpaH-
HHIKE .

Boruncnenue paccTossHUN: MEKITY
JIByMsI TOYKaMH, OT TOUKHU 10
HPSIMOH, OT TOUKHU 70 TIIOCKOCTH;
MEXKIY CKPEIUBAIOLIIMMUCS MIPSIMBbI-
MH .

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

CTPOMUTB ceueHre MHOTOTPAaHHUKA METOI0M
CIIEIOB .

JlaBaThb onpejie/ieHHe PacCTOSHUS MEXKIY
¢durypamu .

HaxoauTsp paccrosiHre MKy apamienbHbl-
MH IJTOCKOCTSIMU, MEXY IJIOCKOCTBIO

1 TIapajIesIbHOM el MPsAIMOi, MEXTy CKpelu-
BaIOIIUMHUCS IPSMBIMH .

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

HaxoauTp yris! Mex /Ty INIOCKOCTSMH B MHO-
TOrpaHHHKax




11 knacc (He MeHee 35 yacoB)

Ha3BaHue pa3gena (TeMbl)

Kypca, (KoJIn4ecTBO 4acoB)

OcHOBHOE cojepikaHue

OcHOBHbIE BU/bI JeATeJTbHOCTH yyamuxcs

Tesa BpaleHus
(124)

Cdepa u map: ueHrtp, paauyc,
JaMeTp; IUIONIa b HOBEPXHOCTH
cdepsl . B3auMHoe pacnosoxeHue
cepbl U IUIOCKOCTH; KacaTeslbHast
IUIOCKOCTB K cepe; IIomaab
chepsl .

M3obpaxkenne chepsl, mapa Ha
IUIOCKOCTH .

CeueHus mapa

AxKTya/m3upoBaTh (HakThl 1 METO/IbI IUIAHU-
METPHH, peJICBaHTHBIC TeMe, IPOBOAUTD
QHAJIOTHU .

JlaBaThb onpejesieHus chepsl 1 mapa, ux
LICHTpa, paauyca, quamerpa . Onpesenarb
cdepy Kak GpUrypy BpamieHus: OKpyKHOCTH .
HccnemoBaTh B3aMHOE PacIoNoKeHUE ChephI
U IJIOCKOCTH, JIBYX cep, H/IJIIOCTPUPOBATh
9TO Ha YepTeKax U PUCYHKaX .
PopMyIMpPOBATB OIpE/IeICHUE KacaTeIbHOU
IUIOCKOCTH K chepe, CBOUCTBO M MPU3HAK
KacaTeIbHOU IIOCKOCTH .

3HAKOMMTBCA C Ie0Ie3UYECKUMU JIMHUSAMY Ha

chepe

Hunmuuaapudeckast MOBEPXHOCTD,
00pa3yroNUe ITHHIPUICCKON
MMOBEPXHOCTH, OCh LMIIHHIPUIECKON
MOBEPXHOCTH . LIMuHAp: OCHOBaHHUS
1 OOKOBasi MOBEPXHOCTh, 00pa3yro-
1ast ¥ 0Ch; TUIOIIA/Ib OOKOBOM

U TIOJHON IMOBEPXHOCTH .
N300pakeHne TWIMHIPA HA TUIOCKO-
ctu . Pa3Béprka nunuHapa .
CeveHus TUITMHIPA (TUIOCKOCTHIO,
MapauIeIbHON WITH MTEPIICHTUKYIISIP-
HOM OCH LMJIMHJpA)

OGBACHATD, UTO HA3BIBAIOT IIIITMHIPOM,
Ha3bIBATh €0 DJIEMEHTHI .

H3y4aTh, 06 bACHATD, KaK MOJYyYUTh [IAIHHAD
MyTéM BPAIICHHS MTPSIMOYTOJBLHUKA .
BBIBOAUTD, MCNIOJIb30BATh (HOPMYIIBI IS
BBIYHMCIICHUS TJIOIIAAN OOKOBOM MOBEPXHOCTH
OUTHHIPA .

H3y4aTh, pacno3HaBaTh pa3BepPTKY LIWIMHIPA .
N306pakaTh HWINH/P U €T0 CEYCHUS IIOCKO-
CTBIO, IPOXOJISAIICH Yepe3 ero och, mapajieib-
HOU WITH TIEPIICHIUKYIISIPHOM OCH .

HaxoauThb 1uionaam STUX CCUCHUN .




MopaeiMpoBaTh pealbHble CUTYAIUU Ha SI3bIKE
reoMeTpHH, UCCIeL0BATh IIOCTPOCHHBIE
MO/JIEJH C UCII0JIb30BAHUEM I€OMETPHUECKUX
IMOHSTHI

Konnueckas moBepxHOCTE, 00pa3yto-
1€ KOHUYECKOH [IOBEPXHOCTH, OCh

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

U BEpIINHA KOHUYECKO MOBepXHO-U3ydaTh, 00BACHATD, KaK MOJYYUTh KOHYC
ctu . Konyc: ocHOBaHue 1 BepIINHA,TyTEM BpPALICHU IPSIMOYTOJIBHOTO TPEYroJlb-

o0Opa3yrolnas 1 ocj; TUIOIAIb
OOKOBOI1 1 TIOTHO} TTOBEPXHOCTH .
YceuéHHbINM KOHYE: 00pasyromiue

1 BBICOTA; OCHOBAHMS U OOKOBas
TIOBEPXHOCTS .

W3o0pakeHue KOKyca Ha MIIOCKOCTH .
Pa3BépTka KoHyCq .

Ceuenust KoHyca (MIOCKOCTBIO,
napajuieIbHONH OCHOBAHHMIO, U ILIO-
CKOCTbI0, TPOXOIfiIIeH uepe3
BEpILINHY)

HHKA |
HN306paxkaTh KOHYC U €r0 CEUCHUS TUIOCKO-
CTbIO, [IPOXOALIEH Yepe3 0Ch, U INIOCKOCTBIO,
MEePIEHANKYIIPHON K OCH .

H3y4aTh, pacno3HaBaTh pa3BEPTKY KOHYycA .
BBIBOANTB, HCMOJIL30BATh (HOPMYIIBI IS
BBIYHIICHUS IUIOMAAN OOKOBOH TTOBEPXHOCTH
KOHYCR .

HaxouThb momaam ce4eHui, mpoxoIsimx
yepes3 [BepIINHY KOHYCa WIU NePIIeHIUKYISp-
HBIX €[0 OCH .

OGBACHATD, KAKOE TEJIO HA3bIBACTCS YCEUEH-
HBIM KOHYCOM .

U3y4aTh, 06bACHATD, KaK €ro MOJYYUTh

IIyTEM| BpallleH!s! IPSIMOYTOJIbHOM Tpamenuy .
BeIBOAUTE, NPUMEHATh (GopMyITy JUIs BEIUHC-
JICHUS| IUTOIAIM GOKOBOW MOBEPXHOCTH
yCe4EHHOro KoHyca

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

AKTyQIM3UpoBaTh (GHakThl K METO/IBI [LUIAHH-
METPHH, PEIICBAHTHBIC TEME, TPOBOIUTH
QHAJIO['UH .




Ha3sBaHue paspeJia (TeMbl)

Kypca, (KoJIn4ecTBO 4acoB)

OcHOBHOE coaepiKaHue

OcHOBHBIE BHUABbI J€ATEJIBHOCTH yYalllUXCA

BIIMCAaHHAs B MHOTOI'PaHHUK WJIN
B TEJIO BpalllCHUA

PewmiaTh crepeomMeTpuueckre 3a1a4uu, CBsI3aH-
HBIE C T€JIaMH BpaIlleHUsl, IOCTPOCHUEM
CCUCHHH TN BPAICHUS, C KOMOWHAIIUSIMHE TeIl
BpaIlleHUs] 1 MHOTOTPAaHHUKOB Ha HaX0XK/1e-

HUE TeOMETPUUYECKUX BEJIUYUH .
Hcnos1b30BaTh 1pu pelICHNU CTepeoMeTpruye-
CKHUX 33/1a4 TUIAHUMETPUYCCKHE (PaKThI

M METOJBI 3a/1a4M Ha BEIYMCIICHUE U JTIOKa3a-
TEILCTBO .

MogenupoBaTh peajbHbIE CUTYalllU Ha SI3bIKEe
reoMeTpUH, UCCAeL0BATh ITOCTPOCHHbIE
MO/JIEJIH C MCTIOJIb30BAHUEM IeOMETPHUCCKUX
MTOHSTHI

06 bEMBI T

(54)

Tlonstre 06 00bEMe . OCHOBHBIC
cBO¥CTBa 00BEMOB TEIT .

O0BEM UITMHpA, KOHYCA .
O0BEM mIapa 1 1mIomaIb chepsl

AKTya/m3upoBaTh (aKkThl ¥ METObI IUIAHH-
METPHUH, PEIEBAHTHBIE TEME, IIPOBOIUTH
aHAJIOTHU .

BBIBOAUTD, HCNIOIb30BATh HOPMYIIBI 00BEMOB!
IIPU3MBI, HWINHAPA, TUPAMUJIBL, KOHYCA;
YCEeUEHHOU MUPaMUJIbl U YCEUEHHOTO KOHYCA .
PewmaTe crepeoMeTpuyeckue 3a1a4u, CBA3aH-
HBIE C BEIYHCIICHHEM 00BEMOB .
®opMyIMpPOBaTh OIpEIeNICHUE AapOBOTO
CErMEHTa, UIapOBOIO CJIOA, IIAPOBOI0 CEKTOPA .
IIpuMeHATH HopMyIIBI 1Sl HAXOXKACHHS
00BEMOB MIAPOBOTO CEIMEHTa, IIAPOBOTO
CEeKTOpa




ITomoGHbIe Tena B MPOCTPAHCTBE .
COOTHOIIICHUS MEK/TY TUIOIIAISIMA
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX
Tex

PewmiaTh crepeomMeTpuueckre 3aauu, CBsi3aH-
HbIC ¢ 00BEMOM IIapa U TIIOMIAIbI0 CHEpHI .

Mo e1upoBaTh peaibHbIC CUTYalluH Ha A3BIKE
TEOMETPUH, UCCIEAOBATh MOCTPOCHHBIC
MO/JICJIH C MCIIOJIb30BAHUEM I€OMETPHUECKUX
TOHSTHH .

AKTya/m3upoBaTh (HhakThl © METO/IbI TUIAHU-
METpPHUH, peIeBaHTHBIE TEME, IIPOBOIUTH
AHAJIOTUH .

PemiaTh crepeomMeTpuueckue 3a1auu, CBsi3aH-
HBIC C COOTHOIICHHEM 00BEMOB U MMOBEPXHO-
cTeil MoI00HBIX TEJ B IPOCTPAHCTBE .
MoaeiMpoBaTh pealbHbIe CUTYAIUU Ha S3bIKE
TEOMETPHH, HCCIIEIOBATh IIOCTPOCHHBIC

MO/JIEJIH C UCIIOJIb30BAHUEM I€OMETPHUECKUX
MTOHSTHI

BeKTOpBI U KOOPAUHATHI
B IPOCTPaHCTBE
(104)

BekTop Ha MIIOCKOCTH U B IPOCTPaH-
ctBe . ClI0’KeHUE U BBIUUTAHUE
BEKTOPOB . YMHOKEHHE BEKTOpa Ha
qucno . PasnoxkeHue BekTopa 1o
TpEM HEKOMITJIAHAPHBIM BEKTOpPaM .
[IpaBuiio napauenenunena .
Pemrenuie 3a1a4, CBS3aHHBIX C TIPH-
MEHEHHEM MPaBUJII IEHCTBUM C BEKTO-
pamu .

[IpsmoyronpHas  cucTeMa KOOPIUHAT
B nipocTpaHcTBe .  KoopauHaTbl
Bekropa . [Ipocreiiue 3agaun

B KOOPJMHATAX . YTOJ MEKIY
BekTopamu . CKalsipHOE MPOU3Beie-
HHE BEKTOPOB . BbuncieHue yrios

AKTya/m3upoBaTh (aKThl ¥ METObI IUTAHH-
METPHHU, peJIeBaHTHBIC TeME, IIPOBOAUTH
QHAJIOTHH .

OnepupoBaTb NOHATHEM BEKTOP B IPOCTPaH-
CTBE .

®opMyIMpOBaTh MPaBUIIO Mapajeaenunena
TIPH CIIOKEHHH BEKTOPOB .

CkJ1aJbIBaTh, BLIYUTATh BEKTOPH!, YMHOXKAaTh
BEKTOP Ha YHCIIO .

H3y4aThb OCHOBHBIE CBOMCTBA 3TUX ONEpaIMi .
JlaBaThb omnpesieneHne NpsIMOYTOJbHON cHcTe-
MBI KOOPJMHAT B IPOCTPAHCTBE .

BpIpa3uTh KOOPAMHATHI BEKTOPA Yepe3
KOOPJMHATHI €r0 KOHIIOB .

BBIBOJHTDb, HCNIOIb30BaTh GOPMYJIY JIMHEI




Ha3BaHue pa3gena (TeMbl)

Kypca, (KoJIn4ecTBO 4acoB)

OcHOBHOE cojepikaHue

OcHOBHBIE BU/bI AeSTEeJIbHOCTH yyamuxcsa

MEXTy TIPSIMBIMH ¥ TUIOCKOCTSIMH .
KoopanHaTHO-BEKTOPHBIN METOJ ITPU
pEIIeHNH FeOMETPUIECKHX 3a/1au

BCKTOpa U paCCTOAHUA MEXKIY TOUKaAMH .
BpIpaKaTh CKaJsIpHOE IIPOU3BEACHHE BEKTO-
POB 4Yepe3 UX KOOPJAUHATHI, BBIYUCIIATD YTOJI
MEXKAY ABYMsS BEKTOpaMHu, ABYMs IIPSAMBIMHU .
HaxoaMThb yron Mexy npsiMmon U IiIocKo-

CTBIO, YI'OJI MEXKY ABYMS MJIOCKOCTAMU
AHAJIMTUYCCKUMU MCTOJaMH .

BBIBOJMTD, HCNI0/1b30BaTh GOPMYJIy paccTos-
HHA OT TOYKH 0 INIOCKOCTH

IloBTOpEHUE, 06061 eHUE
M cMCTeMaTHU3alus 3SHaHUi
(84

OcHoBHBIE QUTYPHI, (PAKTHI, TEOPEMBI
Kypca IUTaHUMETPUH . 3aJaun
IUTAHUMETPHH M METOJBI HX pellie-
HUS .

OcHoBHbIE QUTYPHI, (PAKTBI, TEOPEMBI
Kypca CTepeOMeTpHH . 3a1aun
CTEPEOMETPUH U METO/IbI UX pellie-
HHS

PemaTh npocreiiinue 3a1auy Ha HAX0KACHNUE
JUTMH ¥ yTJIOB B TEOMETPUUECKUX (HUTYypaXx,
IPUMEHATH TeopeMy [Indaropa, Teopemsl
CHHYCOB M KOCHHYCOB .

HaxoauTp miomaas MHOrOyroJIbHUKA, KPYTa .
Pacno3sHaBaTh no700HbIEe GUTYPHI, HAXOUTD
OTHOILCHUS JUTMH M TUIOIIAIeH .
Hcno1b30BaTh NpH PELICHUH CTepeOMETpHYe-
CKHX 3371a4 (haKkThl U METO/IbI TNIAHUMETPHU
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