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YrBepxneno npukazom ot 31.08.2023 Nel73-o.1.

PABOYAJS ITIPOITPAMMA
ydaeOHoro kypca «I'eomeTpusi»
115 ooyuarommxcst 10-11 kmaccoB

(0a30BbBIN YPOBEHD)



IlosicHuTeILHAS 3aIUCKA

PabGowas mnporpamma yuebHOro Kkypca «l'eomerpus» 0a30BOro ypoBHS Jis
obyuaroruxcs  10-11-x  kmaccoB MBOY «Monounenckas COIIl» pa3paborana B
COOTBETCTBHH C TPEOOBAHHSIMHU:

e @epaepanpHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit
Denepaunny;

e mpukaza MuHoOpHayku ot 17.05.2012 Ne 413 «OO6 yTBepkaeHHH (eaepaabHOTO
rOCyJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHIapTa CPEeIHEro O0IIero 00pa3oBaHU»
(c ”3BMEHEHHMAMH, BHECEHHBIMU MpHUKa3oM MunnpocsenieHus ot 12.08.2022 Ne 732);

o mpukaza Munnpocsemenus oT 18.05.2023 Ne 371 «O06 yrBepx)acHuu (enaeparbHOi
00pa3oBaTeNbHOI MPOrpaMMbl CPEeTHETO 00IIEer0 00pa3oBaHuUsY;

e mpukaza MunmnpocBenieHus ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu I[lopsinka
OpraHM3alliil U OCYILECTBICHHUS 00pa30BaTEIbHON JIEATEIHHOCTH 10 OCHOBHBIM
o0mieoOpa3oBaTelbHBIM ~ [IpOrpaMMaM  —  00pa3oBaTEeNbHBIM  IPOTrpaMMam
HAYaJIbHOTO O0IIEro, OCHOBHOTO OOILIEro U CpeqHero o01ero o0pa3oBaHus»;

e CII 2.4.3648-20 «CaHuTapHO-3IUAEMHOIOIMYECKHE TPeOOBaHUS K OpraHU3aIUsaM
BOCIUTAHUS M OOy4YeHHs, OTAbIXa M O3J0POBJICHHS JE€Ted U MOJIOACKUY,
YTBEPAKACHHBIX MOCTAaHOBJIEHUEM TJIABHOTO caHUTapHOro Bpauya oT 28.09.2020 Ne
28;

e CanlluH 1.2.3685-21 «['urnennyeckue HOpMATUBBI U TPeOOBaHUS K 00ECIIEUEHUIO
O6e3omacHOCTH U (W) OE3BPEIHOCTH JUISl YesloBeKa (haKTOPOB CPEIbl OOMTAHU,
YTBEPKACHHBIX IOCTAHOBJIEHUEM TJIaBHOIO caHUTapHOro Bpaya oT 28.01.2021 Ne 2;

e KOHIICTIIMA  PA3BUTHUA  MaTeMaTHYeCKOro  OOpa30BaHUSA,  YTBEPKIACHHOMN
pacnopsixenreM [IpaButenbctBa ot 24.12.2013 Ne 2506-p;

e y4eOHOTO MIaHa CpeHEro 00IIero 00pa3oBaHus, YTBEPKIEHHOT0 prukazoM MbOY
«Momnounenckass COI» ot 31.08.2023 Nel173-0.1. «O0 yTBEepk)IAECHUU OCHOBHOM
00pa3oBaTeNbHOI MPOrpaMMbl CPETHETO O0IIEero 0Opa3oBaHuUsY;

e (enepabHON paboyei mporpamMmbl yueOHOTO Kypca «['eoMeTpus», KOTOPBIA BXOIUT
B COCTaB y4eOHOro npeamera «MaremaTHKay.

Pabouas nporpamma opueHTHPOBaHA Ha 1LI€JI€BbIE IPUOPUTETHI, CPOPMYITUPOBAHHBIE B
¢benepanbHO pabodei mporpaMMe BOCIIUTaHMS U B pabodeil mporpamme Bocnutanuss MbOY
«Momnounenckas COL».

Pabouass mnporpamma yuyebHOro Kkypca «l'eomerpusi» 0a30BOro ypoBHS i
oOyuatomuxcst 10-11-x kiaccoB pazpaborana Ha ocHoBe dDenepaabHOro0 rocyAapcTBEHHOTO
00pa3oBaTeNBPHOIO CTaHAAapTa CpeJHero oOIIero oO0pa3oBaHMs, C Y4ETOM COBPEMEHHBIX
MHUPOBBIX TpeOOBaHUM, MPENBABISEMBIX K MaTeMaTHUYeCKOMY OOpa3oBaHHUIO, M TpaauLUui
poccuiickoro oopazoBanus. Peanuzamnus nmporpaMmbl 00ecrieunBaeT OBIAJCHUE KII0UEBbIMU
KOMITETEHIIUSIMH, COCTaBJISIOIIMMH OCHOBY JIJIsl CAMOPA3BUTHSI M HENIPEPHIBHOI'O 00pa30BaHus,
LIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JIMYHOCTHOIO M I103HABAaTEJIbHOIO PA3BUTUS JIMYHOCTU
oOydJaronmxcsi.

BaxxHocTh y4eOHOro Kypca reoMeTpuM Ha YpOBHE CpeAHero oOIiero odpa3oBaHuUs
00yCIOBJIEHAa NMPAKTUYECKOM 3HAYMMOCTBIO METAalpeIMETHBIX U IMPEIMETHBIX Pe3yJbTaTOB
00y4eHHs TeOMETPHUHU B HAIIPABICHUH JIMYHOCTHOTO Pa3BUTHs 00yyaromuxcsi, GopMHUpPOBaHUS
(YHKIIMOHATBHOW MaTeMaTUYeCKOM I'paMOTHOCTH, U3YUEHHUS JAPYTrUX y4EOHBIX AMCIMILINH.
Pazputue y oOy4aromuxcs MpPaBUIIBHBIX MPEICTABICHUA O CYIIHOCTH W TMPOUCXOXKICHUU
reOMEeTpUYECKUX aOCTpaKIMil, COOTHOIIEHHWU PpEATbHOrO0 U UAEATBHOI0, XapakTepe
OTpaKEHHUs MaTEeMaTHYEeCKONW HAyKOW SIBJIEHUH M IPOLIECCOB pPEATBHOTO MHpa, MECTE
reOMEeTPUH B CUCTEME HAayK U POJIM MaTeMaTHYEeCKOr0 MOAEIUPOBAaHNS B HAYYHOM [TO3HAHUU



U B MPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHHUS YUAIINXCS, a TaKKe
KaueCTB MBIIUICHUS, HEOOXOUMBIX JIJISl a/1allTallii B COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBIsETCS OMHUM W3 0A30BBIX MPEIMETOB HA YPOBHE CPETHETO OOIIero
o0Opa3oBaHMs, TaKk Kak o0ecreyrBaeT BO3MOKHOCTh U3yUYEHHs KaK JUCHUUIUIMH €CTECTBEHHO-
Hay4HOU HaIlpaBJIECHHOCTH, TAK U T'YMaHUTApHOM.

Jlormueckoe MbIILIEHHE, GOPMUPYEMOE MPU U3YUEHUH O0YUYaIOIIUMHUCS TOHATUHHBIX
OCHOB TE€OMETPUH W TOCTPOCHHH IICTIOYKH JIOTHYECKHX YTBEPKICHHH B XOJE PEIICHHUS
reOMETPUUYECKUX 3a]a4y, YMEHHE BBIJBUTATh M OMPOBEPraTh TUIOTE3bl HEMOCPEICTBEHHO
WCIOJIL3YIOTCSL TIPU PEIICHUH 3a7ad €CTECTBEHHO-HAYYHOTO IUKJIA, B YACTHOCTH M3 Kypca
buzukH.

YMeHue OpUEHTHPOBATHCS B MPOCTPAHCTBE WIPAET CYMIECTBEHHYIO POJb BO BCEX
o0nacTax NesTeNbHOCTH uenoBeka. OpueHTanusl 4eloBeKa BO BPEMEHHU U MPOCTPAHCTBE —
HEO0OXOIMMOE YCIIOBHE €Tr0 COIMAIBHOTO OBITHS, opMa OTpaKEHUS OKPYKAIOMIEro MUpA,
YCIIOBUE YCHENIHOTO IMO3HAHUS W AaKTHUBHOIO TpeoOpa3oBaHUS JEHCTBUTENHbHOCTH.
OnepupoBaHre TPOCTPAHCTBEHHBIMH 00pa3aMu OOBEIUHSET pa3HbIE BHIBI yU4eOHOU U
TPYJIOBOM JEATEIHHOCTH, SBIISAETCS OJHUM U3 MPO(EeCcCHOHATBHO BaXKHBIX KA4eCTB, IOITOMY
aKTyallbHa 3aJla4a (OPMUPOBAHUS Yy OOYUYAIONIUXCS MPOCTPAHCTBEHHOTO MBIIIICHUS KaK
Pa3HOBUAHOCTH OOpPa3HOTO MBIIUICHHUS — CYIIECTBEHHOTO KOMIIOHEHTa B TMOATOTOBKE K
MIPAKTUIECKON JCSITEILHOCTH TT0 MHOTHM HAIPABIICHUSIM.

Llenp ocBoeHusi mporpammbl ydeOHOro kypca «l'eomeTrpus» Ha 0a30BOM YpOBHE
oOyueHuss — o00meoOpa3oBaTeIbHOE W OOIIEKYJIBTYPHOS pa3BUTHE OOYUYAIONIUXCS Yepes3
o0OecrieueHre  BO3MOXKHOCTH  MPHOOPETEHUST M HCIOJIb30BAHUS  CUCTEMATUUYECKUX
TCOMETPHUYCSCKUX 3HAHWKA U NEHCTBUH, CrIeU(DUUHBIX TE€OMETPHH, BOZMOKHOCTH YCIICIITHOTO
MPOJOJKEHHUsI O00pa3oBaHMsI IO CIEUUATBHOCTSM, HE CBA3AHHBIM C MPUKIAJAHBIM
HCIIOJIb30BAHUEM T€OMETPHUH.

[Iporpamma mo reomeTpun Ha 0a30BOM YpPOBHE MpeIHA3HAauYeHa ISl 00YYaromIuXcs
CpeIHEH MIKOJIBI, HE WCHBITHIBABIINX 3HAYMTEIHHBIX 3aTPyJHCHUH HA YpPOBHE OCHOBHOIO
obmiero oopazoBanus. Takum oOpazom, obyuaromuecs Ha 06a30BOM YPOBHE JOJKHBI OCBOUTD
o0IIre MaTeMaTHYECKUE YMEHUS, CBSI3aHHBIE CO CIISITU(PUKON TEOMETPHH ¥ HEOOXOIUMBIC JIJIS
KU3HU B COBpeMeHHOM ofmiecTBe. KpoMe 5TOro, oOHM HMMEIOT BO3MOXHOCTH H3y4YHUTh
reoMeTpuro Oojiee TIIyOOKO, €CliM B JajdbHEWIIIEM BO3HUKHET HEOOXOJAMMOCTh B
TeOMETPUUYECKUX 3HAHUSAX B MPO(EeCcCHOHAIBHOMN 1eATEeTHbHOCTH.

JlocTkeHWe  TeIM  OCBOCHHS ~ TPOTPAMMBI  OOCCIICUMBACTCS  PEIICHUEM
COOTBETCTBYIOIIMX 3adad. [IpuopurerHeiMu 3amadamu ocBoeHHs Kypca «I['eomerpum» Ha
6a30BoM ypoBHE B 10—11-x kmaccax siBASIOTCS:

e (¢opMupOBaHHE MPEACTABICHUS O TEOMETPUU KaK YacTH MHUPOBOH KyIbTYphl U
OCO3HAHHE €€ B3aUMOCBSI3H C OKPYKAFOIIUM MHUPOM;

e (¢opMupOBaHHE MPEJICTABICHHUS O MHOTOTPAHHMKAX W Tellax BpAIIEHUS Kak O
BOXHEHIINX MaTEeMAaTUYCCKUX MOJICNISX, TO3BOJISIONIMX OMHCHIBATE W HW3Yy4YaTh
pa3HbIe ABIEHUS OKPY)KAIOIIETO MUPA,

e (opMHUpOBaHNE YMEHUS PACIIO3HABATH HA YEPTEIKAX, MOJACISAX H B PEATbHOM MHpPE
MHOTOTPaHHHKH U TeJla BpaIlCHHUS,

e OBJIQJCHHEC METOJAMH pCEIICHHWS 3aJa4 Ha TIOCTPOCHUS Ha H300paKESHUIX
MIPOCTPAHCTBEHHBIX (QUTYD;

e (opMHUPOBaHNE YMEHUS OTIEPUPOBATH OCHOBHBIMH ITOHATHSAMH O MHOTOTPAaHHHUKAX U
TeJax BpalleHUsI U KX OCHOBHBIMH CBOHCTBAMU;

e OBJIQJICHHE ATOPUTMAMH PEIICHHUS OCHOBHBIX THIIOB 33J1a4; (POpMHpOBAaHUE YMECHHS
MPOBOANTHL HECIOXKHBIE JIOKa3aTelNbHBIE PACCY)KIEHUS B XOJA€ peIleHUs
CTEPEOMETPUICCKUX 3aJ1a4 U 33J1a4 ¢ TPAKTHICCKUM COJCPKAHHEM;



e pa3BUTHE UHTEJUIEKTYaJbHBIX M TBOPYECKHX CIIOCOOHOCTEH OO0ydaromuxcs,
IIO3HABATEIBHOM  aKTMBHOCTH, HCCIIEAOBATEIbCKUX YMEHHUH, KPUTHUYHOCTH

MBIIUTICHHUS,
e (¢opmupoBaHre QyHKIHMOHATHHONW TPAMOTHOCTH, PEJICBAaHTHON I'€OMETPUU: YMEHUE
pacrmo3HaBaTh  MPOSIBJICHUS  TCOMETPHUYECKHX  MOHSTHHA, OOBEKTOB U

3aKOHOMEPHOCTEH B pEAJIbHBIX JKU3HEHHbBIX CUTYaLUAX U IPU U3YYCHUU APYrHX
y4eOHBIX  MPEAMETOB, TMPOSIBICHUS  3aBUCHUMOCTEH M  3aKOHOMEPHOCTEH,
(GopMynupoBaTh UX Ha SI3bIKE T€OMETPUU M CO3/1aBaThb I'€OMETPUYECKUE MOJENH,
IPUMEHATh OCBOCHHBI TE€OMETPUUYECKMH amnmapar il pelIeHUs IpPaKTUKO-
OPUEHTUPOBAHHBIX  33/a4, MHTEPIPETUPOBATh U  OLICHUBAaTh IOJYYEHHBIE
pE3yJIbTaTHI.

OTnu4UTeNbHOM OCOOEHHOCTBIO IMPOrPaMMBbl  SIBJISIETCS  BKJIIOYEHHE B KypC
CTEpPEOMETPUU B HAYAJIE €r0 U3yUEHUS 3a/1a4, PEILIaEMbIX Ha YPOBHE HHTYUTUBHOT'O ITO3HAHMUS,
U ONpe/eTIeHHbIM 00pa3oM OpraHu30BaHHas paboTa HajJ HUMH, YTO CIIOCOOCTBYET Pa3BUTHUIO
JIOTUYECKOTO0 M IPOCTPAHCTBEHHOT'O MBIIUIEHHS, CTUMYJIUPYET NMPOTEKAaHUE WHTYUTHUBHBIX
IIPOLIECCOB, MOTUBUPYET K JabHEHIIEMY H3YUYEHUIO peIMeTa.

[Ipeamourenue OTHACTCS HATJSAHO-KOHCTPYKTHBHOMY METOAY OOYYEHHs, TO €CTh
TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh MPEIMETHO-IPAKTUYECKOMN
NEeSATeNIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEACTABICHUN Yy YydYalluxcsi B Kypce
CTEPEOMETPHUH ITPOBOIUTCS 33 CUET PEIIEHUs 3a/1a4 Ha CO3/1aHue IPOCTPAHCTBEHHBIX 00pa30B
Y 3aJla4 Ha ONEPUPOBAHUE MTPOCTPAHCTBEHHBIMU 0Opazamu. Co3gaHue oOpa3a MpOBOIUTCS C
ONOpOM Ha HAINIAJHOCTb, A OINEpUPOBaHHE O0pa3oM — B YCIOBUSAX OTBJICUEHHS OT
HarJIsiJTHOCTH, MBICJIEHHOI'O U3MEHEHUS €r0 UCXOIHOTO COAECPKaHUSI.

OcHoBHBIE conepkaTenbHble JUHMHM Kypca «['eomerpum» B 10-11-x kmaccax:
«MHororpanHukmu», «lIpsmMelie ¥ IIOCKOCTH B IPOCTPaHCTBE», «Tena BpanieHus», «BekTopsl
U KOOpAMHATHI B MpoCTpaHCcTBe». DOpMUPOBAaHUE JIOTHYECKUX YMEHUH pacupezensercs He
TOJIBKO TI0 COAEPKATEILHBIM JIMHUSAM, HO | 10 ToJjaM 00y4eHHs Ha yPOBHE CPETHETO OOIIETO
oOpa3oBaHHs.

Copnepxanue oOpa3oBaHMs, COOTBETCTBYIOIEE MPEAMETHBIM Pe3yabTaTaM OCBOEHUS
pa0Goueil mporpammbl, pacHpeieieHHbIM [0 rojaM OOydYeHUs, CTPYKTYpHpPOBAHO TaKUM
o0Opa3oM, 4yTOObl OBJAa/ICHUE I'€OMETPUUECKUMHU MOHATHSAMH M HAaBBIKAMU OCYLIECTBIISIIOCH
MOCJIeIOBATEIbHO U MOCTYIATENBHO, ¢ COOII0ACHNEM NPUHIUIA TPEEeMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHMS BKJIIOYAJIUCh B OOILIYI0 CHCTEMY TE€OMETPUYECKUX MpeACTaBICHUN
o0yyJaroImuxcs, pacupsis 1 yriy0ssis ee, 00pa3ysi IpOYHbIE MHOKECTBEHHBIE CBA3H.

Ha u3yuenue reomerpun orBoautes 2 yaca B Hezento B 10-M kiacce u 1 yac B Heziemo
B 11-M KkJacce, Bcero 3a aBa roja o0yudenust — 102 y4eOHbIX yaca.

IInanupyemMble pe3yJibTaThl 0CBOCHHUSI Y4eOHOI0 Kypca

JIMYHOCTHBIE Pe3yJIbTATHI

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHUS MPOTpamMMbl y4eOHOro Kypca «I eomeTpusi»
XapaKTEePU3YKOTCS:

I'paxxnanckoe BocnuTanue:

c(OpPMUPOBAHHOCTBHIO TPAXKIAHCKONW MO3UIMH 00ydYaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIeHA POCCUHCKOTO 00IIIECTBA, IPECTABICHUEM O MATEMATHUECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHHUH, MPOIEAYpP TPaXKITAHCKOTO OOIIeCTBa
(BBIOOpBI, OMIPOCHI U Tp.), YMEHHEM B3aWMOJCWUCTBOBATH C COLIMATbHBIMA HHCTUTYTAMHU B
COOTBETCTBHUH C MX (DYHKITUIMU U HA3HAYCHHUEM.

IIarpuornyeckoe BoCIUTaHUE:

c(hOpMUPOBAHHOCTHIO POCCHUHCKOW TPaXTAHCKOW HMICHTUYHOCTH, YBAXEHUSA K
MPOUUIOMY M HACTOSILIEMY PpOCCHUMCKOW MAaTE€MAaTUKH, LIEHHOCTHBIM OTHOILIEHHEM K



JOCTHMKEHHUSIM POCCUUCKHX MATEMaTUKOB W POCCUHMCKOM MAaTeMaTUYECKOW IIKOJbI, K
HCIIOJIB30BaHUIO THX JOCTH)KCHHUH B IPYTrUX HayKaX, TEXHOJIOTHAX, chepax IKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAaHWEM JYXOBHBIX IICHHOCTEH POCCHICKOro Hapoaa; CHOPMHUPOBAHHOCTHIO
HPAaBCTBEHHOTO  CO3HAHMS, H3TUYECKOrO TIIOBEJIECHUS, CBSI3aHHOTO C MPaKTUYECKUM
MPUMEHEHUEM JOCTUKEHUN HayKH U IESITEIbHOCThIO YYEHOT0; OCO3HAHUEM JIMYHOT'O BKJIaja
B IIOCTPOCHHE YCTONYHUBOTO OYIyIIETO.

IcTeTHYECKOE BOCIIUTAHHE:

ACTETUYECKMM OTHOIIEHMEM K MHUPY, BKJIIOYas JCTETUKY MaTEeMaTUYECKHUX
3aKOHOMEpPHOCTEH, OOBEKTOB, 3aJad, PEHICHWH, pPaCcCYXICHHH; BOCHPHUMYHBOCTBHIO K
MaTeMaTUYECKUM acleKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

Pdu3znyeckoe BOCNUTAHUE:

c(OPMUPOBAHHOCTHIO yMEHHUS MPHUMCHITh MaTEeMaTHYeCKHE 3HAHHUS B HHTEpEcax
3I0pOBOTO M 0€30IMacHOro 00pasa KW3HHU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 370POBBIO
(3mopoBoe nuTaHue, cOaTAaHCUPOBAHHBINA PEKUM 3aHATUI U OTIBIXA, PETYJsipHas GU3NIecKas
AKTHUBHOCTb ), (U3MYECKOTO  COBEPIICHCTBOBAHHWS, TMPU  3aHATHUAX  CIIOPTHUBHO-
03/I0POBUTEILHOM JCSITEIIbHOCTHIO.

TpynoBoe BociuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM LIEHHOCTHU TPYAOTIO0US; HHTEPECOM K Pa3IudHbIM
chepam npodeccHOHATBLHOMN NeITEIbHOCTH, CBA3aHHBIM C MAaTEMATUKOW U €€ TTPUIIOKEHUSIMH,
YMEHHEM COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymieid npodeccuu W peaTn30BBIBATH
COOCTBEHHBIC JKU3HEHHBIC IJIaHBbl; TOTOBHOCTBIO M CIIOCOOHOCTHIO K MaTEMaTHYECKOMY
00pa30BaHMIO U CAMOOOPA30BAHUIO HA IPOTSHKCHUH BCEH KU3HH, TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a]]a4 MATEMAaTHYECKON HAPaBICHHOCTH.

IKo0rnYecKoe BOCIUTAHNE:

c(OpPMUPOBAHHOCTHIO IKOJIOTUYECKONW KYJIbTYpPbI, IOHUMAaHUEM BIUSHUS COLUATBHO-
SKOHOMHUYECKHUX TPOILIECCOB HA COCTOSIHUE MPUPOAHOM U COIMATIBLHOM Cpebl, OCO3HAHHUEM
I00ANBHOTO  XapaKTepa dSKOJOTHMYECKHX MpoOJieM; OpHEHTallued Ha TNpPUMCHCHHE
MaTeMaTUYeCKUX 3HAHHU JUIsl pEIICHUS 3a7a4 B 00JIaCTH OKpYKaIOIIeH cpe/ibl, IJIaHUPOBAHUS
MOCTYTIKOB M OLIEHKU UX BO3MOXXHBIX MOCIEACTBUN ISl OKPYXKAIOLIEH CpeIbl.

LeHHOCTH HAYYHOTO0 MO3HAHUA:

c(OpPMUPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHUSI HayKd M OOIIECTBEHHON MPAKTUKH, TOHMMAaHWEM MaTeMaTH4YeCKOW HayKH Kak
cdepbl 4enoBeUYeCKOW MEesATENbHOCTH, JTAloB €€ Pa3BUTHS U 3HAYMMOCTH JUIS Pa3BUTHS
[UBWIN3AIMU; OBJIAJICHUEM SI3BIKOM MATeMAaTHKA M MaTeMaTH4YeCKOW KyJIbTypoH Kak
CPEICTBOM MO3HAHUS MUPA; TOTOBHOCTHIO OCYLIECTBIISATh MPOEKTHYIO U UCCIEA0BATENbCKYIO
NEesATETbHOCTh MHANBUIYAITEHO U B TPYIIIIE.

MeranpeamMeTHble pe3yabTaThl

MeranpeameTHbie pe3yabTaThl OCBOEHUS MTPOrpaMMBbl Y4eOHOTO Kypca «I eomeTpusi»
XapaKTEePU3YIOTCS  OBJAJIEHUEM YHUBEPCAJIbHBIMU  IO3HABATEJbHBIMH JIEHCTBUSIMU,
YHUBEPCAIbHBIMH KOMMYHHKATUBHBIMH JIEUCTBHUSIMHU, YHHBEPCAIBHBIMU PETYISTUBHBIMU
JIEHCTBUSIMU.

1) VYuauBepcanbHbIC NO3HABaTeJdbHbIE JCHCTBUSA, 00€CIEeYHMBAIOT (POPMHUPOBAHUE
0a30BBIX KOTHUTHMBHBIX MPOIECCOB OOyJaromMxcsi (OCBOGHHE METOJIOB MO3HAHUS
OKPY’KaIOIIEer0 MHUpA; MPUMEHEHHE JIOTMUECKHX, HCCIICIOBATEIHCKUX OIeparuid, YMEHHUH
pabotats ¢ nHpopMmaImen).

Ba3oBble JJoruyeckne aelcTBUSA:

e BBIABIIATH M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKH MATEMATUYECKUX OOBEKTOB,

MOHSITUI, OTHOIIIEHUHN MEXITY TOHATUSIMH;, POPMYIHMPOBATH ONPEACTICHUS TOHATHI;



yYCTAQHABJIMBATh CYHIECTBEHHBIH MpPHU3HAK KJIACCU(PHUKAIMHM, OCHOBAHHS IS
0000111eHUs ¥ CPAaBHEHUS, KPUTEPUH IPOBOANMOTO aHAIIN3A;

e BOCHPUHUMATH, HOPMYTUPOBATH U TPEOOPA3OBHIBATH CYXKICHUS: YTBEPAUTEIbHbIC U
OTpHLIATENIbHBIE, €IMHUYHBIE, YACTHBIE U O0ILUE; YCIOBHBIE;

e BBIABJIATH MAaTEMaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U W IPOTHUBOPEYMs B
(akTax, NaHHBIX, HAOMIONEHMSIX M YTBEPXKICHMSX; INpeanaraTb KpUTEPUH Ui
BBISIBJICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

e JleNaTh BBIBOJBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, I€TYKTUBHBIX U HHIYKTUBHBIX
YMO3aKJIIOUYEHNUH, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

e TIPOBOJUTH CAMOCTOSATEIBHO JOKA3aTEIbCTBA MAaTEMaTHYECKUX YTBEP)KICHUHI
(mpsiMbIE ¥ OT NIPOTUBHOI0), BEICTPAaUBaTh apryMEHTALUIO0, IPUBOIUTh IPUMEPHI U
KOHTPIPUMEPBI; 000CHOBBIBATH COOCTBEHHBIE CYXK/IEHHS U BBIBOIbI;

e BBIOMpaTh cnoco0 pemieHus yuyeOHOW 3amaun (CpaBHHBATh HECKOJBKO BApPHAHTOB
pelieHus, BbIOMpaTh Haubojee MOAXOIMAIIMH C YYETOM CaMOCTOSITEIbHO
BbIJIEJICHHBIX KPUTEPUEB).
ba3zoBble nccienoBarebCcKue 1eHCTBUA:

e HCMOJB30BaThb BOINPOCHI KAaK HCCIENOBATEIbCKUI HMHCTPYMEHT IO3HaHMS,
dopmynupoBaTh  BOIpPOCH,  (uKcHpylolMe  HpPOTUBOpEYHE,  Mpodisemy,
yCTaHABJIMBAaTh MCKOMOE W JlaHHOE, (POPMHPOBATH THIOTE3y, apryMEHTHPOBATH
CBOIO IIO3UILINI0, MHEHHUE;

e TIPOBOJUTH CAMOCTOSATEIBHO CIUIAHUPOBAHHBIA OSKCIIEPUMEHT, HCCIEJOBAHHUE IIO
YCTAHOBJICHUIO OCOOEHHOCTEH MaTeMaTH4ecKoro oObeKTa, sBIEHMs, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEX]ly 00bEKTaMHU, SBJICHUSMU, IPOLIECCAMU;

e CaMOCTOATENBbHO (HOPMYIMpPOBaTh OOOOIIEHUS M BBIBOABI 10 pE3yJibTaTaMm
IPOBEJCHHOIO  HAOJIIOJIEHUS, MCCIENOBAaHUS, OLEHUBAaTh  JIOCTOBEPHOCTH
HOJYYEHHBIX Pe3yJbTaToOB, BHIBOJIOB U 0000IIEHUH;

e TIPOTHO3MPOBATH BO3MOKHOE pa3BUTUE IIpollecca, a TaKKe BBIIBUraTh
IIPEII0JIOKEHUS O €T0 Pa3BUTUU B HOBBIX YCIIOBUSX.

Pa6ora ¢ undpopmanmeii:

e BBIABJIATH Ae(UIUTH HH(POPMALIUU, JAaHHBIX, HEOOXOAUMBIX JUIs OTBETA HA BOIPOC U
JUISl peIIeHUs 3a/1a4H;

e BbIOMpaTh HMH(OPMAIMIO W3 MCTOUYHUKOB PA3JIUYHBIX THUIOB, AaHAJIW3UPOBATH,
CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MH(OPMALIMIO PA3IMYHbIX BUJOB U (hopM
IIPEJICTaBIICHHUS],

e CTPYKTYpHUpOBaTh HMH(POpPMAIUIO, TMPEACTABIATh €€ B pa3IU4HbIX (opmax,
WITIOCTPUPOBATh IpaUuecKy;

e OLIEHMBATh HAJEKHOCTh MH(GOpPMALMU IO CaAMOCTOSITENBHO CHOPMYIUPOBAHHBIM

KPUTEPHUSM.
2) YHuBepcanbHbIe KOMMYHHKATHBHbIE JENCTBHS, o0ecneunBaroT
c(OPMHPOBAHHOCTh COLMATIBHBIX HAaBBIKOB 00YYaIOIIUXCSL.
O0menue:

e BOCHPUHUMATH U HOPMYTUPOBATH CY>KJICHHUS B COOTBETCTBUH C YCIIOBUSAMHU U LETSIMU
oOLIeHHs; SICHO, TOYHO, I'PaMOTHO BBIp@XXaTh CBOIO TOYKY 3pPEHHUS B YCTHBIX U
IIUCBMEHHBIX TEKCTaX, JaBaTb I[OSICHEHHs II0 XOAy PEIICHUS 3a1auy,
KOMMEHTHPOBATH ITOJTYYEHHBIN pe3ybTaT;

e B Xo0ze OOCYXJIEHHUS 3a7aBaTh BOMNPOCHI MO CYHIECTBY OOCYXJIaeMOW TEMBI,
po0JIeMbl, perraeMoi 3a/1auu, BbICKa3bIBaTh U1, HAlleJIEHHbIE HA IOUCK PEILIECHUS;
CONOCTABJIATh CBOM CYXKACHHUS C CYXACHUSAMU JAPYI'MX YYaCTHUKOB JUaora,
oOHapyXHuBaTh pazu4yle U CXOACTBO MO3MUIMI; B KOppekTHOH ¢opme
(bopMyIHpOBaTH pa3HOTIACUS, CBOM BO3PAKEHUS;



e TMPEICTABIATh PE3YJAbTAThl PpEIICHUS 33Ja4H, OHKCIEPUMEHTa, MCCIEIOBaHus,
IIPOEKTa; CaMOCTOSITENILHO BbIOMpATh (QopMaT BBICTYIUICHHS C Y4YeTOM 3ajay
NPE3CHTAIMH U OCOOCHHOCTEH ayAUTOPHUH.

CoTpyaHuuecTBo:

e TIOHMMATh U UCIOJIH30BATH MIPEUMYIIECTBA KOMAHAHOW ¥ MHIUBUAYaJIbHON PabOTHI
OpU pELICHUH Yy4eOHBIX 3ajJay; MPUHUMATh LEIb COBMECTHON JEeSATEIbHOCTH,
IUIAHUPOBATh OPraHU3alMI0 COBMECTHOW palboThl, pacmupeneisTb BHIBI padoT,
JIOTOBApUBATHCA, OOCYXKJaTh MpoIlecC W pe3yiabTaT paboThl; 00001IaTh MHEHHUS
HECKOJILKHX JIFOJICH;

e y4acTBOBAThH B IPYMIOBHIX (hopMax pabOThI (0OCYKIEHUS, 0OMEH MHEHHI, MO3TOBBIE
IITYPMBl 1 HMHBIC); BBINOJHATH CBOIO YacTh PabOThl U KOOPAWHUPOBATH CBOM
NEHCTBUS C OPYIMMM WIEHaMHU KOMaHbl; OLICHMBATh KaueCTBO CBOETr0 BKJaJa B
o0mmMi  MPOAYKT MO  KpPUTEpHUAM, C(HOPMYIHPOBAHHBIM  YYaCTHUKAMH
B3aMMOJICHCTBUSL.

3) VYHuBepcaibHbIE PperyJisiTUBHbIe JCHCTBHs, oOO0ecrednBaoT (OPMHPOBAHUE
CMBICJIOBBIX YCTAHOBOK U )KM3HEHHBIX HABBIKOB JTMYHOCTH.
Camoopranusauus:

e COCTaBJIATH IJIaH, aJITOPUTM PELICHUS 331a4H, BBIOUPATh CIOCO0O PEIIeHUs C YIeTOM
UMEIOINXCA PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHpPOBATH H
KOPPEKTUPOBATh BAPUAHTHI PELICHUI ¢ yUeTOM HOBOM MH(OpMAIIHIH.
CaMOKOHTPOJIb:

e BIAJETh HABBIKAMU IIO3HABATENHHOM peQIEKCHH KaK OCO3HAHHS COBEPIIAEMBIX
JNEMCTBUH W MBICIUTEIBHBIX IPOLECCOB, UX PE3yAbTaTOB; BIANETh CHOCOOAMH
CaMOIIPOBEPKH, CAMOKOHTPOJIS Mpoliecca U pe3yibTaTa pelieHUs] MaTeMaTHYeCKOn
3a/a4uu;

e TPEABUACTH TPYAHOCTH, KOTOPBIC MOT'YT BOSHHUKHYTh MPU PEIICHUH 33]]a4l, BHOCUTh
KOPPEKTHBBl B JIETEIBHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JAHHBIX,
HalJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IETH H YCIOBHSIM, OOBSICHATH NPUYHHEI
JOCTYDKEHUS! WIIM HEJOCTHKEHUS! PE3YNIbTaTOB JIEATEIbHOCTH, HAXOIUTh OLIMOKY,
JIaBaTh OIIEHKY MPHOOPETEHHOMY OIIBITY.

IIpenmeTHble pe3yJibTaThl

10-i kaace

OrniepupoBaTh NOHATHSAMU: TOUKA, MPSIMasi, INIOCKOCTb.

[IpuMeHATh AaKCHOMBI CTEPEOMETPUM M CIEICTBUS M3 HHUX MPU PELICHUU
T€OMETPUUYECKHX 3a/1a4.

OnepupoBaTb NOHATUSAMU: MAPAJUIEIBHOCTh U TEPHEHIUKYISPHOCTh MPSIMBIX U
IIJIOCKOCTEM.

KnaccuduiupoBaTs B3auMHOE pacioiosKeHUE MPSMBIX U MIIOCKOCTEN B TPOCTPAHCTBE.

OniepupoBaTh TMOHATUSAMH: JBYTPAHHBIA YTrOJl, TpaHW JBYIPAaHHOTO yTia, pedpo
JBYTPAHHOTO yTIJla; TMHEHHBIN Yrojl ABYTPaHHOTO yriia; rpagycHas Mepa IBYIPAHHOIO yTIJia.

OnepupoBaTh MOHATHIMHU: MHOTOTPAHHUK, BBITYKJIBIN W HEBBITYKJIBI MHOTOTPaHHUK,
3JI€MEHThl MHOTOTpaHHUKA, TPAaBUIIbHBII MHOTOIPAHHUK.

Pacro3HaBate  OCHOBHBIE  BHJIBI  MHOTOTPAaHHUKOB  (MHUpaMuaa;  TpHU3Ma,
MPSIMOYTOJIBHBIN Mapaienenumne, Ky0).

KnaccudumupoBarh MHOTOTpaHHHWKH, BBIOMpasi OCHOBAaHUA I KiaccuuKanuu
(BBIMYKJIBIE W HEBBINYKJIbIE MHOTOTPAaHHUKH; MPABUJIbHBIE MHOTOTPAHHUKH; MpPSMbIE U
HAaKJIOHHBIE TIPU3MBI, TAPAJIICTICITUATIC B ).

OnepupoBaTh NOHATHSAMU: CEKYIIas IIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.



OOBACHATH MPUHLUIIBI TOCTPOCHUS CEUYCHHIA, UCTIONIB3YS METO]I CIIC/IOB.

CrpouTh CeueHHs MHOTOTPAHHUKOB METOAOM CII€AOB, BBINIOJHATh (BBIHOCHBIE)
IUIOCKUE YEPTEKU U3 PUCYHKOB IMPOCTHIX 00bEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHHU3Y.

Pemate 3a7auM Ha HAaxOXAEHUE TIEOMETPUYECKHMX BEJIMYMH IO o0pa3uam WIu
QJIropuTMaM, MPUMEHSS HU3BECTHbIE AHAIMTUYECKHE METOJbl IPU PEUIEHUM CTaHAAPTHBIX
MaTeMaTHYeCKUX 3a7iad Ha BBIUYMCIIEHUE PACCTOSHUN MEXIY IBYMsI TOUKaMH, OT TOYKU JO
IIPSIMOM, OT TOUKH JI0 IJIOCKOCTH, MEXAY CKPEIMBAIOIIUMUCS IPSIMBIMHU.

Pemate 3a7auM Ha HAaxXOXAEHUE TIEOMETPUYECKHMX BEJIMYMH MO o0pas3uam WIu
QIrOpuTMaM, MPUMEHSS U3BECTHbIE AHAIUTUYECKUE METOJbI NPU PEUIEHUHM CTaHAAPTHBIX
MaTeMaTHYECKUX 3a]1a4 Ha BHIYMCIIEHUE YTII0B MEX/Y CKPELIUBAOIUMHUCS MPSIMBIMH, MEXTY
MPSIMON U TUIOCKOCTBI0, MEXKAY IUIOCKOCTSIMH, IBYTPaHHbBIX YIJIOB.

Bbruuciate 00beMbl 1 1011111 TOBEPXHOCTEH MHOIOI'PaHHUKOB (IIpU3Ma, MUpaMHIa)
C IpUMEHEHHEM (OpPMYJ; BBIYUCIATH COOTHOIICHHS MEXAY IUIOIAISIMH ITOBEPXHOCTEH,
o0beMaMu MO0OHBIX MHOTOI'PaHHUKOB.

OnepupoBaTh MOHATUSIMU: CUMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCb MU IJIOCKOCTh
CUMMETPHUH; LIEHTP, OCh U INIOCKOCTb CUMMETPHH (PUTYPBI.

W3Bnekatp,  mpeoOpa3oBBIBATE W HMHTEPIPETUPOBATH  HMHPOPMALUIO O
IIPOCTPAHCTBEHHBIX TEOMETPUUECKUX (PUTypax, IPEJICTABICHHYIO Ha YePTEeKaxX U PUCYHKAX.

[TpumeHsTh TeOMeTpuyeckhe (aKThl IS PEIICHUS CTEPEOMETPUYECKHX 3ajad,
IIPEIOIararoIiuX HECKOIbKO I1aroB PEeIIeHUs], €ClIM YCIOBHs IPUMEHEHUs 3aJJaHbl B IBHOU
dopme.

[TpuMeHsTH IpoCTeiIIne IPOrpaMMHBIE CPE/ICTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3aj1au.

[IpuBOANTE TpUMEpPhl MaTEMATUYECKUX 3aKOHOMEPHOCTEH B NpHUpPOAE U SKU3HHU,
pacrno3HaBaTh IPOSIBICHNE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[TprMeHsATH MOJTyyeHHbIE 3HAHUS Ha NIPaKTHKE: aHAJIM3UPOBATh peaJIbHble CUTYallUU U
NPUMEHITh HM3YyUEHHBIE T[OHATUS B MPOIECCE IOUCKA PpEHIEHUs MaTeMaTU4YeCKU
c(OopMyIHpPOBaHHON MPOOJIEMBI, MOJIEIUPOBATh pealibHbIE CUTYAIlMM Ha S3bIKE I'€OMETPHH,
UCCIIEI0BaTh IOCTPOEHHBIE MOJIENN C HCIOIb30BAaHUEM T€OMETPUUYECKUX MOHATUN U TEOPEM,
anmapara ainreOpbl; pelaTh MPaKTHUYECKUE 3a/auyd, CBS3aHHBIE C HaXOXXICHHUEM
reOMETPUYECKUX BEJINYMH.

11-i knace

OnepupoBaTb  MOHATHSMM:  LWJIMHAPUYECKAass  MOBEPXHOCTb,  OOpasyrolue
LWINHAPUYECKOM TMOBEPXHOCTH; IWIMHAP; KOHHMYECKas MOBEPXHOCTh, 0OOpa3yrolme
KOHUYECKOW MOBEPXHOCTH, KOHYC; CepruyecKasi HOBEPXHOCTb.

PacnioznaBaTh Tena BpaueHus (LUIMHADP, KOHYC, chepa u map).

OOBSICHATDH CIIOCOOBI MTOJTyYEHUS TeJl BpallleHuUs.

KnaccugunupoBars B3auMHOE pacnoiokeHne cepsl U MI0CKOCTH.

OnepupoBaTh NOHATHUSMU: IIAPOBOI CErMEHT, OCHOBAHHE CETMEHTA, BBICOTA CETMEHTA;
LIapOBOM CJIOW, OCHOBAHHUE IIAPOBOTIO CJIOS, BBICOTA IIAPOBOTO CJIOSI; IIAPOBOM CEKTOP.

BoruncnsaTe 00beMbl U IIJI01aIM TOBEPXHOCTEHN TEJ BpallleHHsl, TEOMETPUUYECKUX Te C
pUMEHEHHEM (OpPMYIL.

OnepupoBaTh NOHITUSIMA: MHOTOTPaHHMK, BIIMCAHHBINA B chepy M OMHCAHHBII OKOJIO
cdepsl; chepa, BMcaHHasi B MHOTOTPAaHHHUK WITH TEJIO BpPAIICHUS.

BbraucnsaTe COOTHOLIEHHS MEXKAY TUIOMIAIIMU MTOBEPXHOCTENH U 00beMaMH MOJOOHBIX
TeNl.

N3o00paxarh n3ydaemble QUIypbl OT PYKH U C MPUMEHEHHEM IPOCTBIX YEPTEKHBIX
UHCTPYMEHTOB.

BbInomHATE (BEIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX (UTYD:
BUJ] CBEPXY, COOKY, CHU3Y; CTPOUThH CEUCHHMSI TEJI BPAILLICHHUS.



W3Brnekatb,  WHTEPIPETHPOBATH W NIpeoOpa3oBbiBaTh  HWH(pOpMamuio O
MIPOCTPAHCTBEHHBIX TEOMETPUICCKUX (PUTYpax, MPEACTABICHHYIO HA YEPTEkKAX M PHUCYHKAX.

OnepupoBaTh MOHSATUEM BEKTOP B IPOCTPAHCTBE.

BBINONHATE IEHCTBUS CIIOKEHHST BEKTOPOB, BBIYMTAHUS BEKTOPOB W YMHOXKCHUS
BEKTOpA Ha YHCII0, O0BSACHATh, KAKUMH CBOMCTBAMH OHU O0JIaJIAIO0T.

[TpuMeHSTH MPaBUIIO apaJICIICIHITC .

OnepupoBaTh NOHATUSMU: JIEKAPTOBBI KOOPIUHATHI B TIPOCTPAHCTBE, BEKTOP, MOAYIIb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPAHMHATHI BEKTOPA, YroJ MEXIY BEKTOPaMH, CKasIpHOE
MIPOU3BE/ICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPHI.

HaxomuTh CyMMy BEKTOPOB M IPOU3BEICHHE BEKTOpPAa Ha YHCIO, YroJd MEKIY
BEKTOpPAMH, CKAISIPHOE IMPOU3BEACHUE, PACKIAJbIBATh BEKTOP IO JIBYM HEKOJUTMHEAPHBIM
BEKTOpaM.

3amaBaTh IUIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT.

[TpumeHsATh TeoMeTpHuYecKHe (aKThl Ui PEIICHUS CTEPEOMETPUYECKHX 3ajad,
MPEIOJIATaI0ONINX HECKOJIBKO MIArOB PEIICHUS, €CIIH YCIOBUS MPUMEHEHUS 3a/IaHbI B SIBHOI
dbopwme.

Pemare mpocTeimme TEOMETpUYECKHE 3aJaud  Ha [PUMEHCHHE BEKTOPHO-
KOOPJMHATHOTO METOJIa.

Pemarp 3amaum Ha JTOKa3aTeIbCTBO MATEMAaTHYCCKMX OTHOIICHWUH W HAXOXKJICHUE
TEOMETPHUCCKUX BEIIMYHMH 110 00pa3iiaM WK allTOpUTMaM, IPUMEHSISI U3BECTHBIC METOIbI TIPU
pEIICHNY CTAaHIAPTHBIX MaTEMaTHYCCKHX 3a]1ad.

[TpuMeHSTh pOCTEHIIINE MPOrPAMMHBIC CPEICTBA U AJICKTPOHHO-KOMMYHUKAITUOHHBIC
CUCTEMBI TIPY PEIICHUU CTEPEOMETPHICCKUX 3a71ad.

[TpuBOAUTE TPUMEpPHI MAaTEMATUYECKHX 3aKOHOMEPHOCTEH B TPUPOAC U KHU3HH,
pacro3HaBaTh MMPOSIBICHNE 3aKOHOB TEOMETPUH B HICKYCCTBE.

[TpuMeHSTH MOTyYeHHBIC 3HAHUS Ha MPAKTHKE: aHAIM3UPOBATh PEAIbHBIC CUTYAIIMH U
MPUMCHITh M3YYEHHBIC TIOHATHS B TPOIECCe TIOWUCKA PEIICHHS MaTeMaTUYCCKU
cOpMYIIUPOBaHHOW MPOOJIEMBI, MOJICIIUPOBATh PEAIbHBIC CUTYAI[MH Ha SI3bIKE T€OMETPHH,
WCCJIEIOBATh TTOCTPOCHHBIE MOJICIIN C MCIIOIH30BAHIEM T€OMETPUICCKUX IMOHSATHH U TEOpEM,
anmapata aireOphl; pemiatb MpaKTUYeCKUEe 3a7aud, CBSA3aHHBIE C HAXOXICHHEM
TCOMETPHUYECKUX BEIIMUIHH.

Conep:xaHue y4eGHOro Kypca

10-ii kiace

IIpsiMble ¥ MI0CKOCTH B IPOCTPAHCTBE

OcHOBHbIE TOHATUS CTEpeOMETpUH. Touka, HpsiMas, IJIOCKOCTb, MPOCTPAHCTBO.
[Tonatne 00 aKCMOMATHYECKOM IOCTPOEHHHM CTEPEOMETPUHU: AKCHOMBI CTEPEOMETPHH U
CJIEJICTBHS U3 HUX.

B3anMHoOe pacrosnoxeHue npsiMbIX B IPOCTPAHCTBE: IIEPECEKAOLINECS, TTapAIICIIbHBIC
U CKpemuBamomuecs npsMsle. llapainensHOCTh NPAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE:
MapajuleIbHbIC MPsMBbIE B IPOCTPAHCTBE; MApPaLIEIbHOCTh TPEX INPSAMBIX; NapallIeIbHOCTb
MPSAMOM M IIJIOCKOCTH. YTJIBI C COHANPABJICHHBIMA CTOPOHAMU; YroJl MEXAY NPSIMBIMH B
npocrpaHcTBe. [lapauiebHOCT  INIOCKOCTEH: IapajuleibHbIE IUIOCKOCTH; CBOWMCTBA
napajuleNbHbIX Mockocteil. Ilpocrteiimue mnpocTpaHCTBEHHBIE (QUIYpbl Ha IUIOCKOCTH:
TeTpa’ip, KyO, Mapasuiesenue; IoCTPOeHUe CeUeHUH.

[lepneHUKYISIPHOCTE TNPSAMOW M IUIOCKOCTH: TEPIEHIUKYJSPHBIE TPSIMBIE B
IIPOCTPAHCTBE, NPSMBIE MApaJUICIbHbIE U IEPIECHAUKYISAPHBIE K IUIOCKOCTH, IIPU3HAK
MEPNEHIUKYISIPHOCTH NPSIMOM M IUIOCKOCTH, TeOpeMa O IMpsSMOM MNEpIEeHINKYISIPHOU
IIJIOCKOCTH. YTIJIBI B IIPOCTPAHCTBE: YIOJ MEXKIY MPSIMOU U IUIOCKOCTBIO; ABYTPAHHBIN Yyrod,



JMHENHBIN yroJ ABYrpaHHOro yria. [lepnenauKyisp 1 HaKJIOHHBIE: paCCTOSHUE OT TOYKH A0
IUIOCKOCTH, PAacCTOSIHME OT MpPsIMON /0 IUIOCKOCTH, HPOEKUUs (QUIypbl Ha IJIOCKOCTb.
[lepneHUKYIAPHOCT IUIOCKOCTEH: MPU3HAK IEPIECHIUKYISIPHOCTA JIBYX IUIOCKOCTEH.
Teopema o Tpex nepneHAUKyIsApax.

MHororpaHHuKHu

[TonsiTHE MHOTOrpaHHMKAa, OCHOBHBIE DJJIEMEHTBl MHOTOIPAHHMKA, BBIIYKIBIE U
HEBBIITYKJIbIE MHOTOTPAaHHMKH; pa3BepTKa MHOrOrpaHHuka. IIpusma: n-yrosnpHas INpusma,
I'paHy U OCHOBAHMsI IPU3MBbI; IIPSMasi U HAKJIOHHAs IPU3Mbl; OOKOBas U MOJIHAs TOBEPXHOCTh
npusMmsl. [lapamenenunen, npsiMOYyroJbHBIN NapajUIeJICIUIIE] U €ro cBoiicTBa. [Iupamuna: n-
yrojibHasi NUpaMyu/ia, I'paHU U OCHOBaHME NUPAMUIbl; OOKOBas M IOJIHAS ITOBEPXHOCTb
NUpaMHIbl; IpaBWIbHAs M YCEUEHHas MNHpaMuAa. OJIEMEHTbl IMPU3Mbl U MHPAMUIBIL.
IIpaBriIbHBIE MHOTOTPAaHHUKU: IIOHATHE IPABHIIBHOTO MHOTOTPaHHMKA; IIPaBUJIbHAS [TPU3Ma U
IIpaBWIbHAs NIMPAMMJIa; IIPaBUIIbHAS TPEYroJjibHAs MUPaMUJa U MPaBUWIbHBIN TeTpa3ap; KyO.
IIpencrasieHue 0 MpaBUIIBHBIX MHOTOIPAHHUKAX: OKTA3p, JOAEKadAp U ukocasap. CeueHus
IIPU3MBbI U TUPAMHU/IBL.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHS OTHOCUTENIBHO TOYKH, IPSIMOMU, INIOCKOCTH.
DneMeHThl CUMMETPUH B MpaMuax, napajuienenunenax, IpaBuIbHbIX MHOTOTPAHHUKAX.

Bbluucnenue 351eMEHTOB MHOIOTPaHHUKOB: peOpa, AvaroHanu, yrisl. Ilmomans
OOKOBOW IOBEPXHOCTH M IIOJIHOW TOBEPXHOCTH MPSIMON MPHU3MBI, IUIOMIA[b OCHOBAHHIA,
TeopeMa 0 OOKOBOHM MOBEPXHOCTH NpsMOHM mpu3mbl. [lnomiane GOKOBONH HMOBEPXHOCTH U
IIOBEPXHOCTH IPABWJIBHOM NMHPAMU/IbI, TEOPEMA O IUIOLIAAN yCeUEeHHOM nupamusl. [lonaTue
00 o0beme. OObeM MUpPaMUIbI, IPU3MBI.

[TonoGHbIe Tena B mpocTtpancTBe. COOTHOIICHUS MEXKTY IUIOMIAIMH [TOBEPXHOCTEH,
00BbEMaMU ITOTOOHBIX TE.

11-# knace

Tesa BpaueHus

[{wimHapuyYecKas MOBEPXHOCTh, 0Opa3yrole LMINHAPUUYECKOH MOBEPXHOCTH, OCh
WIMHAPUIECKON oBepXHOCTH. L[MmHAp: ocHOBaHMS 1 OOKOBast IIOBEPXHOCTH, 00pa3yroas
U OCh; TUIOIIA/1b OOKOBOM U MOJIHOM MOBEPXHOCTH.

Konnueckasi moBepxXHOCTh, 00pa3yromie KOHUIECKOW MOBEPXHOCTH, OCh M BEpIINHA
KOHMUYECKOW nmoBepxHOcTU. KoHyc: ocHOBaHME M BeplIMHA, 00pasyromas M OCh; IUIOLIA/lb
OOKOBOH M MOJTHOW MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yrolliye 1 BbICOTA; OCHOBAHUS U
O0KOBast MOBEPXHOCTb.

Cdepa u map: neHTp, paanyc, AuaMeTp; IUIOMAas MoBepXHOCTH chepbl. B3anmHoe
pacriosioskeHue cepbl U INIOCKOCTH; KacaTesbHas IIIOCKOCTh K cepe; miomazs chepsl.

N300pakeHne Tl BpalleHus Ha IJIOCKOCTH. Pa3BepTka IMHIpa U KOHYyca.

KomOuHnaimu ten BpaueHuss 1 MHOTOI'paHHUKOB. MHOTOIpaHHHK, OMMCAaHHBINA OKOJIO
cdepsr; chepa, BnEcaHHasi B MHOTOTPaHHUK, WITH TEJIO BPAIICHHS.

[Tonstue 06 o6beme. OcHOBHBIE CBOMcTBa 00beMOB Ten. Teopema 00 oObeme
MPSIMOYTOJIBHOTO Mapajlieenunena u cieAcTBus u3 Hee. O0beM HMIMHIpa, KoHyca. O0beM
11apa v miomaab chepsl.

[Tono6ubie Tena B npoctpaHcTBe. COOTHOLIEHUS MEXKIY IUIOUIAIMUA MTOBEPXHOCTEH,
o0beMaMu MO0OHBIX Tell.

Cevennss mwmuHApa (TApaJUIETbHO M TEPIEHAMKYISAPHO OCH), CEUeHHs KOHyca
(mapasuiebHOE OCHOBAHUIO M ITPOXO/AIIee Yepe3 BEPIINHY), CEUSHUS 11apa.

BeKkTopbl M KOOPAMHATHI B POCTPAHCTBE

Bektop Ha muockoctd M B mpocTtpaHcTBe. (COKEHHWE U BBIYMUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha YHCiI0. PazinoxeHne BEeKTopa Mo TpeM HEKOMIUTAHAPHBIM BEKTOPAM.
[IpaBuio nmapamienenumnena. Pemenne 3a1a4, CBA3aHHBIX ¢ IPUMEHEHUEM MTPABUI JEHCTBUH C



BekTOpamHu. [IpsiMoyronpHas cucrtemMa KOOpAMHAT B IpOCTpaHCTBE. KOoOpAMHATHI BEKTOpA.
[Ipocreimue 3agaun B KOOpAMHATAX. YTOod MeXAy Bekropamu. CKalsipHOE NPOU3BEIECHUE
BEKTOPOB. BbIuncieHue yrioB Mexay NpsMbIMU U II0CKOCTAMU. KoopanHaTHO-BEKTOPHBIN
METOJI IIPU PEIIEHUU T€OMETPUYECKHUX 3a1a4.



TemaTHueckoe IJIAaHUPOBaHUE

10-ii ksace
KosmuecTBo yacos
Ne HaumenoBanue pasnenoB u DJIeKTPOHHbIE (undposbie)
n/n TeM MPOrpaMMbl Beero Kontpoarneie |IIpakTHyeckue | ogpasoBaresbHbie pecypebl
padoThI padoTshI
DJIIeKTPOHHBIN 00pa30BaTeIbHBIN pecypc
1 BBeJICHHE B CTEPEOMETDHIO 10 «domamaue  3amanms.  Cpemnee — oOmiee
obOpazoBanue. ['eomerpus», 10-11 xmacc, AO
«M3narensctBo "[IpocBemnienue»
Hpsusie —m muockoctn B Tpenaxe «O6mako 3HAHUW»
2 | mpocTpaHCTBE. [MapayiensHOCTH 12 1 p P '
. Marematuka. 10 knacc, OOO «Dusuxon JIadc»
MPSIMBIX | IJIOCKOCTEH
3 [leprieHAUKYIAPHOCTD 12
MPSAMBIX U IJIOCKOCTEN
Yriuel  Mex OpsIMBIMA U
4 Ay 1p 10 1
TIJIOCKOCTSIMU
) MHororpaHHUKu 11 1
6 OO6BbeMbl MHOIOI'paHHUKOB 9 1
7 [ToBTOpEHME: ce4yeHwusl, 4 1
PACCTOSIHUS U YTJIIBI
OBIIEE KOJIMYECTBO YACOB IIO 68 5 0

I[TPOI'PAMME




11-i1 kiaace

KoanuyecTBO 4acos
Ne HaunmenoBaHmue DJIeKTPOHHbIE (uudpoBbie)
n/n Pas3/lesioB M TEM NPOrPaMMbl | Beero Kourpoabusie | IIpakruyeckue o0pa3oBaTe/ibHbIE PeCypPChl
padoThI padoThI
DNEeKTPOHHBIM  00pa3oBaTEeNBHBII  pecypc
«lomamnaue 3amganus. CpenHee oOmiee oOpa3oBaHUE.
1 Tena pamenus 12 I'eomerpusa», 10-11 kmace, AO «M3gaTenbCcTBO
"[IpocBemienue »
Tpenaxep «OO6nako 3HaHUi». MaremaTHka.
2 Obbembr Ten S 1 11 ximacc, OO0 «®Puzukon JIad»
3 BekTopsr u 10 1
KOOPJMHATHI B IPOCTPAHCTBE
[ToBTOpEHHE,
4 | o00o0IIEHHE, CUCTEMATH3AIIHS 7 1
3HAHUH
OBIIEE KOJIMYECTBO YACOB 34 3 0
110 I[TPOT'PAMME
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