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Pabouas mporpamma mo yueOHoMy Kypcy «I'eomerpus. ba3oBsiii ypoBeHb» Ha YPOBEHb
cpenHero o0mero oOpa3oBaHMs COCTABICHA C y4eTOM padodell MporpaMMbl BOCIUTAHHS.
BocnurarenbHbIl MOTEHIMAN JAaHHOTO y4eOHOro IpeaMera 00ecleuMBaeT pealln3aluio
OJIaroNpHUATHBIX YCIOBUH JJI Pa3BUTHS COLMAIBHO 3HAYUMBIX OTHOLIEHUI O0ydaroIuxcs
Y TIPEXKIE BCETO LIEJIEBBIX OPUEHTHPOB:

- JIESITENIbHO BBIPAXKAIOIINI [M0O3HABATEIbHBIE HHTEPECH! B PA3HBIX MPEAMETHBIX 00JaCTIX €
y4€TOM CBOMX MHTEPECOB, CIIOCOOHOCTEH, TOCTUKEHHH.

- JIEMOHCTPUPYIOLUIMN HABBIKM KPUTHYECKOTO MBIIUICHMS, OIPENEICHUS JOCTOBEPHOMU
Hay4YHON MH(QOPMALUY U KPUTUKU AHTUHAYYHBIX IPECTABICHHI.

- Pa3BUBAIOIIMIA U NMPUMEHSIOMMN HABBIKM HAONIOACHMS, HAKOIUIEHUS U CHUCTEMAaTHU3aluu
(aKTOB, OCMBICIICHHS OIbITa B €CTECTBEHHOHAYYHON U I'yMaHUTapHOM 00JIacTsAX MO3HAHUS,
HCCIIEIOBATEIIBCKON IEATEIbHOCTH.

HOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma ydeOHOoro kypca «['‘eomerpus» 06a30BOro YypoBHS Js
oOyuaromuxcsi 10 —11 xmaccoB pazpaborana Ha ocHoBe DenepanbHOTO TOCYAAPCTBEHHOTO
00pa3oBaTeNILHOTO CTaHJapTa CpeaHero obmero oOpa3oBaHUs, C YYETOM COBPEMEHHBIX
MHUPOBBIX TpEOOBaHUM, MPEIbABIIEMbIX K MaTeMaTHYeCKOMY OOpa30BaHMIO, U TPaIUIIMNA
poccuiickoro  oOpa3oBanusi. Peamm3zaums mnporpaMMbl  00ECHEUMBAET  OBIIAJCHUE
KITIOYEBHIMH ~ KOMITETEHIIMSIMHA,  COCTABJISIIOIIMMH  OCHOBY JUII  CAMOPa3BUTHS U
HEMpPEepbHIBHOTO  00pa30BaHUsA, LEJIOCTHOCTh  OOILIEKYJIbTYpHOrO, JUYHOCTHOTO U
MO03HABATEIHHOTO PA3BUTHS JTMYHOCTH O0YUYAIOIIHXCSI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca reoMeTpuM Ha YpPOBHE CPEIHEro oOIiero odpa3oBaHUS
o0ycCIIOBJIeHa MPAKTUYECKON 3HAYUMOCTbIO METANpeIMETHBIX M MPEIMETHBIX PE3yJbTaTOB
oOyueHHs] TEOMETPUM B  HANpPABJIEHUH JUYHOCTHOTO pPa3BUTUS  OOydYaroIIuxcs,
dbopMupoBaHus (PYHKIMOHATBHOW MaTeMaTHUYEeCKOW TIpaMOTHOCTH, HU3YYEHHsI APYTHX
y4eOHBIX JUCHUIUIMH. Pa3BuTHe y 00yyaromuxcsi NpaBUIbHBIX MPEACTABIECHUN O CYIITHOCTH
U MPOUCXOXKJIEHUU TEOMETPUUYECKUX a0CTpaKIUi, COOTHOIIEHUH PEAIbHOTO U UIEAIbHOTO,
XapakTepe OTPaKEHUs MATEMaTUYECKONM HAyKOW SIBJICHUM M NPOLECCOB PEaJbHOIO MUpa,
MECT€ T€OMETPUU B CUCTEME HAYK U POJIM MATEMATUYECKOIO0 MOJAEIMPOBAHMS B HAYYHOM
NO3HAHWM W B TPAKTUKE CIOCOOCTBYET (OPMHPOBAHHMIO HAYYHOTO MHPOBO33PEHUS
yyYaluxcsl, a TakKe KayeCTB MBILIUJICHUs, HEOOXOAUMBIX ISl a/laliTallid B COBPEMEHHOM
oOmiecTse.

['eomeTpust siBisieTcss OAHMM M3 0a30BBIX NPEIMETOB Ha YPOBHE CPEIHEro OOLIero
00pa30BaHus, TaK KaKk 00ECIIeYNBAET BO3MOKHOCTh H3YUSHHSI KaK JUCHUIUINH €CTECTBEHHO-
HAy4YHOU HAIPaBIECHHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIUIeHUE, (GOPMUPYEMOE MPH U3YUEHUU OOYUaIOIIUMUCS MTOHATUHHBIX
OCHOB T'€OMETPUM M IOCTPOCHUM LIENOYKU JIOTMUECKHX YTBEPXKACHHUI B XOJE pEIUCHUs
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TeOMETPUYECKUX 3a/1a4, YMEHHE BBIJBUTATh U ONPOBEPraTh TUIOTE3bl HEMOCPEICTBEHHO
UCTIONB3YIOTCS TPHU PEUICHUH 3a/1a4 €CTeCTBEHHO-HAYYHOTO LUKJIA, B YaCTHOCTH U3 Kypca
bU3UKH.

YMeHrne OpMEHTHPOBATHCA B IMPOCTPAHCTBE HUTPAET CYMIECTBEHHYIO POJb BO BCEX
00JacTsIX AESITeNbHOCTH yenoBeka. OpUeHTalHs YeloBeKa BO BPEMEHH U MPOCTPAHCTBE —
HEO0OXOJIMMOE YCIIOBHE €r0 COLMAIBHOTO OBITHA, (pOpMa OTpakKeHHsI OKPYKAIOIIEro MHUPA,
yCIIOBHME YCHENIHOIO0 TIO3HAHUSI M AaKTUBHOTO MpeoOpa3oBaHUs JACUCTBUTEIHLHOCTH.
OrnepupoBaHue MPOCTPAHCTBEHHBIMU OOpa3aMu OOBEIUHSET pa3Hble BUAbI YYEOHOU WU
TPYJIOBOM NESATEIBHOCTH, SIBJSETCS OJJHUM U3 MPO(ecCHOHANBHO BaXKHBIX KaU4€CTB, TOITOMY
aKTyaJgbHa 3a7a4a (OPMHUPOBAHUS y OOYYAIOMIMXCS MPOCTPAHCTBEHHOT'O MBIIIICHUS Kak
Pa3HOBUIHOCTH OOpPa3HOIO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B MOJATOTOBKE K
NPaKTHYECKON ACSITETFHOCTH 110 MHOTHM HAIPaBICHUSIM.

[lenp ocBoeHHMs mporpamMMmbl ydueOHOTO Kypca «l'eomerpusi» Ha 0a30BOM YpOBHE
0o0yueHuss — 001eo0pa3oBaTeibHOE U OOMICKYJIBTYPHOE Pa3BUTHE OOYUaIOIIMXCS 4Yepes
oOecriedeHre BO3MOXKHOCTH TPHOOPETEHHUS W  HCIOJIB30BAHUS  CHUCTEMATHUYECKHX
F€OMETPUYECKUX 3HaHUM M  JeHUCTBUM, cHenu(UYHBIX TE€OMETPUH, BO3MOKHOCTHU
YCHEIIHOTO TPOJODKEHHUsT 00pa3oBaHUA IO  CIEHUATBHOCTSAM, HE CBSI3aHHBIM C
NPUKJIAIHBIM HCIIOJIE30BaHUEM T€OMETPHH.

[Iporpamma 1o reoMeTpun Ha 0a30BOM YPOBHE MpeJHA3HayYeHa MJisi 00y4aroIuXcs
CpeIHeH MIKOJbI, HE MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYTHCHHA HAa YPOBHE OCHOBHOTO
obmero oOpa3oBaHusg. Takum o0pa3oMm, oOydaronuecs Ha 0a30BOM YPOBHE JIOJKHBI
OCBOUTH OOIIME MAaTeMaTHYECKHE YMEHHsS, CBSI3aHHBIE CO CHENU(PUKONW TEOMETpUU U
HEOOXOAMMBbIE Ul KH3HH B COBpeMeHHOM oOmiectBe. Kpome 53TOro, OHM uMEIOT
BO3MOKHOCTh H3yYUTh T€OMETpUIO Oosiee TIyOOKO, €CiaM B JajdbHEHWIIEM BO3HUKHET
HE00XO0/AMMOCTh B T€OMETPUYECKUX 3HAHUSAX B MPO(ECCHOHANIBHOMN 1€ATEIbHOCTH.

JlocTikeHne  1enM  OCBOCHHS ~ NPOTPaMMBl  00ECTEYMBACTCS  pPEIICHUEM
COOTBETCTBYIOIIMX 3ajad. [lpuopuTeTHBIMU 3amauamMu OocBOeHMs Kypca «I'eomerpum» Ha
6a30BoM ypoBHE B 10—11 kmaccax sIBISIOTCS:

e (GopMHpOBaHHE TMPEACTABICHUA O TEOMETPHUH KaK dYacTh MHUPOBOM KyJIbTYpHl U
OCO3HAHUE € B3aUMOCBSI3U C OKPYIKAIOIINM MUPOM;

e ¢GopmMHpOBaHHE TMPEJICTABICHUS O MHOTOTPAHHMKAX M TeNax BpalleHUs KaK o
BOKHEUITNX MATEeMAaTUYECKUX MOJEISIX, TO3BOJSIONIMX OMUCHIBATh W WU3y4aTh Pa3HbIC
SIBJICHHSI OKPYKAIOIIETO MUPA;

e (GopMHpOBaHHE YMEHHUS pacClO3HABaTh Ha YepTekaX, MOJACISIX M B PEATbHOM MHpPE
MHOTOTPaHHUKH U TeJa BpaIlCHUS;

® OBJQJICHWE METOJaMU peHICHWs 337ad Ha TIOCTPOSHHsS Ha  HM300paKSHHSIX
IPOCTPAHCTBEHHBIX QUTYD;

e (opMHUpOBaHUE YMEHHS ONEPUPOBATH OCHOBHBIMH MOHSTHSIMH O MHOTOTpaHHHKAxX M
TEJIaX BPAIICHUS U KX OCHOBHBIMU CBOHCTBAMU;

® OBJIaJICHUE AITOPUTMAMM PEUICHUS OCHOBHBIX THIIOB 3a/ay; (OpMHUpOBAHUE YMEHUS
OPOBOAUTH  HECJOXKHBIE  JIOKA3aTeIbHBIE  PACCYX ACHHSI B  XOJI€  pELICHUS
CTepEOMETPHUECKUX 3a/1a4 U 337124 C MPAKTUIECKUM COJICPIKaHUEM;



® DAa3BUTUE MHTEJUIEKTYyaJIbHBIX M  TBOPYECKMX  CHOCOOHOCTEW  OOydarommxcs,
MO3HABATEIbHONW aKTUBHOCTH, UCCIIEIOBATEILCKUX YMEHUH, KPUTUYHOCTH MBIIILICHUS;

e (QopmupoBaHUE (YHKIHMOHAIBHOW TI'PAaMOTHOCTH, PEJIEBAHTHON TI'€OMETPUH: YMEHHUE
pacro3HaBaTh MPOSIBICHUS T€OMETPUUECKHUX MOHSATUH, 00BEKTOB M 3aKOHOMEPHOCTEH B
peanbHBIX JKU3HEHHBIX CHUTyallMIX W TMPH HW3YYEHUU APYTUX YUYEOHBIX IPEIMETOB,
NpPOSIBIICHUSI 3aBHUCHUMOCTEH M 3aKOHOMEpPHOCTEW, (GOpMyJNIHpOBaTh HMX Ha SA3BIKE
FEOMETPUM U  CO3[aBaThb TIE€OMETPUUYECKHE MOJENIH, IPUMEHATH OCBOEHHBIN
reOMETPUYECKHl  ammapaT i pelleHus MPaKTUKO-OPUEHTUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OIICHUBATH NOJTYUYCHHBIE PE3yIbTaTHI.

OTnuuuTenbHOW OCOOCHHOCTBIO MPOTpPaMMBlI  SIBJISIETCSl  BKIIIOUEHHE B Kypce
CTEpEOMETPUM B Hayajle €ro M3y4eHHs 3aJlad, pPELlIaéMblX Ha YPOBHE HHTYUTHUBHOI'O
MO3HAHUS, M ONpene’aéHHbIM 00pa3oM oOpraHu3oBaHHas paboTa HAJ HHUMH, YTO
CIOCOOCTBYIOT Pa3BUTHIO JIOTHUECKOIO M MPOCTPAHCTBEHHOI'O MBILUICHUS, CTUMYJIUPYET
MPOTEKAHNE UHTYUTUBHBIX MPOIECCOB, MOTUBUPYET K JATbHEHIIIEMY U3YUCHUIO MPEMETA.

[Ipennourenne oTAaércst HariasAHO-KOHCTPYKTUBHOMY METOAY OOyYeHHs, TO €CTh
TEOPETUYECKUE 3HAHMSI UMEIOT B CBOEW OCHOBE UYBCTBEHHOCTH MPEAMETHO-IIPAKTUYECKOM
NEeSTENbHOCTU. Pa3BUTHE MPOCTPAHCTBEHHBIX TMPEACTABICHUN Yy ydaluxcs B Kypce
CTEpPEOMETPUM MPOBOJAUTCA 3a CUET pEIIEHUs 3aJad Ha CO3/JaHHE MPOCTPAHCTBEHHBIX
0o0pa30oB W 3a/lay Ha ONEPUpPOBAHHE NPOCTPAHCTBEHHBIMU oOpazamu. Co3ganue oOpasza
NPOBOAMUTCS C ONOpPOM Ha HAIJSIAHOCTh, a OINEpUpOBaHUME O00pa3oM — B YCIOBHSX
OTBJICUEHUS OT HATJISITHOCTH, MBICJICHHOTO U3MEHEHHUS €r0 HCXOIHOTO COJIePIKaHusl.

OcHoBHBIE conepkaTenbHble JHMHUM Kypca «l'eomerpum» B 10-11 kiaccax:
«MHororpanaukn», «lIpsmMple M IUIOCKOCTM B IIPOCTpaHCTBE», «Tema BpalleHUs»,
«BexkTopel W KOOpAWHATBHI B MPOCTpaHCTBE». {DopMHUpOBaHWE JOTHYECKUX YMEHUU
pacripenensieTcs He TOJBKO IO COAEpXKaTeIbHBIM JMHHUSAM, HO U MO rojaM oOydyeHHs Ha
YPOBHE CPeJTHET0 O0IIero 00pa3oBaHus.

Conepxanue o0pa3oBaHMsI, COOTBETCTBYIOIIEE MPEIMETHBIM PE3yJIbTaTaM OCBOCHHS
paboueil mporpaMMbl, pacrnpeAeNéHHbIM MO ToAaM OOydYeHHUs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, 4TOOBI OBIIAJICHHE TCOMETPUUECKUMHU MOHATUSAMHU U HaBBIKAMH OCYIIECTBIISIIOCH
MOCJIEZIOBATENIbHO U TIOCTYNATeNIbHO, C COOMIOICHUEM MPUHIUIA TPEEMCTBEHHOCTH, YTOObI
HOBBIC 3HAaHUS BKIIOYAIUCh B OOIIYI0 CHCTEMY T'€OMETPUYECKUX MPEACTaBICHUN
o0y4aroImuxcs, pacupsis U yriryosnsis e€, o0pa3ys NpOYHbIe MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYHEGHOM IIVIAHE

Ha u3yuenue reometpun oTBoauTCs 2 yaca B Heaento B 10 kiacce u 1 yac B Henenmo B
11 kmacce, Bcero 3a ziBa roga o0y4eHus - 102 yueOHbIX yaca.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUA  CTepeoMeTpuu. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPUH:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyieIbHbIE M CKpeluBaromuecs npsMbele. [lapaminensHOCTh NPSMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
[ApAJUIEIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIECHHBIMU CTOPOHAMM; YrOJd MEXAY MNPSIMbIMU B IPOCTPAHCTBE.
[TapauienbHOCTH IJIOCKOCTEM: MapaJJICIbHbIC TTIOCKOCTH; CBOKWCTBA
napajienbHbIX IUiockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: T€Tpa’p, KyO, nmapaiesenumne]; TOCTPOCHUE CEUCHUM.

[lepnieHAUKYISAPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIE MPAMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapasuleJbHbIE W TEPIECHAUKYJAPHBIE K IIJIOCKOCTH,
MPU3HAK MEPHEHIUKYISPHOCTH TMPAMOM M IUIOCKOCTH, TEOopemMa O NpsMOi
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIOJ MEXAY MPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  YroJj, JIMHEWHBIM yroJl  JABYTPAHHOIO  yIJia.
[lepieHaAUKYJISP M HAKJIOHHBIE: PACCTOSHUE OT TOYKU JIO IUIOCKOCTH, PACCTOSIHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKUUsT  (GUrypbl Ha  TUIOCKOCTb.
[lepneHAUKYISAPHOCTh  TUIOCKOCTEM: NPU3HAK  MEPHEHAUKYJSIPHOCTH  JIBYX
IWIOCKOCTEN. TeopeMa 0 TpEX MEepIEHIUKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuka. [Ipu3ma: N-yromapHas
NpU3Ma; IpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasi U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapannenenunen, PSMOYTOJIbHBIN
napajiesienune]; U ero cpoucrtsa. [lupamupma: N-yronpHas nupamuja, TpaHd U
OCHOBaHHUE MUPAMUIbI; OOKOBAs U MOJIHAS MTOBEPXHOCTh MUPAMU/IbI; IPABUIIbHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TpuU3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
MpaBUIbHAS THUPAMUJA; NPaBWIbHAA TPEYTOJbHAsA NUPAMHUIA W TPABUIIbHBIN
teTpadap; kyO. IlpencraBieHne o TpaBUIBLHBIX MHOTOTPAaHHUKAX: OKTadp,
noaekadIip U ukocadap. CeueHus Npu3Mbl M TUPaMUIbI.



CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  DJEMEHThl CUMMETpUM B MNHUpaMHaaX, NapajuieNenunenax,
MPaBUWJIbHBIX MHOTOTPAHHUKAX.

BrluncieHne 93J€MEHTOB MHOTOTPaHHUKOB: péEOpa, AuaroHaliv, YIJIBL.
[Tmomaas OOKOBOM MOBEPXHOCTH M IIOJHOM TMOBEPXHOCTH TMPSIMOU TMPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomans OOKOBOW TMOBEPXHOCTH U TOBEPXHOCTH TIPABWIHHOW TTHPAMUIBI,
TeopeMa O IUIomaad ycedéHHOM mnupamuibl. Ilonstue 006 00bEMe. OOBEM
MUPAMUJIBI, TPU3MBI.

[Tono6nple Tenma B mpocTpaHcTBe. COOTHONIICHUS MEXIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00bEMaMU NTOI00HBIX TEJL.
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Tena Bpamenust

[unuaapuyeckast MOBEPXHOCT, oOpa3yromiue LUIMHAPUYECKON
NOBEPXHOCTH, OChb UWIMHIPUYECKONW TMOBEPXHOCTH. LlWinHAp: OCHOBaHUS U
OOKOBas TMOBEPXHOCTh, OOpa3zylollas M OCh; IUIONMIaJAb OOKOBOM M TOJHOM
MTOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolne KOHUYECKON MOBEPXHOCTH, OCh U
BEpILIMHA KOHWYEeCKOW nmoBepXHOCTH. KOHyC: OCHOBaHUE U BepIIMHA, 00pa3yromias
U OCh; IUIOMAAhr OOKOBOM ¥ TOJHOM TOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpa3ylollue U BbICOTa; OCHOBaHUS U OOKOBasi MOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETpP; IJIOMIAAb MOBEPXHOCTU c(hEpHI.
B3aumnoe pacnonoxxenue cepbl U MIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe;
10 b ChEpHI.

N3o0pakeHue Tel BpallleHHs Ha TIJI0CKOCTH. Pa3BépTka UIMHApPA U KOHYCA.

KomOuHanmu Tenm BpamieHWs W MHOTOTPAaHHHKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BNUCAHHAST B MHOTOTPAHHUK, WU TEJO
BpaIeHusl.

[Tonsarue 06 00bEMe. OCHOBHBIC CBOMCTBA 00bEMOB Tel. Teopema 06 00bEME
NPsIMOYTOJIBHOTO Tapajuiesienunena v ciaeactBuss u3 He€. OO0bEM UMIMHIpA,
KoHyca. O0BEM 11apa U TI0IIaab Chephl.

[Tonobubie Tena B mnpoctpaHcTBe. COOTHOIICHHS MEXIYy IUIOMIAIIMU
NOBEpXHOCTEH, 00bEMaMU OTOOHBIX TEJI.

Ceuenus mwiMHApa (TApaJUIENbHO M NEPHEHAMKYJSIPHO OCH), CEUYEHHUS
KOHyca (mapajuielbHO€ OCHOBAHMIO M TPOXOJAIIEE Yepe3 BEPILUHY), CEYCHUS
nrapa.

BeKTOpbl U KOOPAMHATHI B IPOCTPAHCTBE



Bekrtop Ha mnockoctu U B ripocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKeHHE BEeKTOpa Ha 4ucio. Pa3noxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBuno mapammenenunena. Pemenwe 3amay, CBSA3aHHBIX — C
NpUMEHEHUEM TpaBwil JACUCTBUM ¢ BekTopamu. IIpsimoyronibHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. [lpocreifmue 3agaun B
KOOpJMHATax. YToJ Mex1y BekTopamu. CKalspHOE MPOHU3BEIECHUE BEKTOPOB.
Briuncnenne yrioB Mexy MNPSMBIMHU U TIOCKOCTAMHU. KoOpAnMHATHO-BEKTOPHBIM
METO/I IIPHU PEIICHUH T€OMETPUYECKUX 3a]1ay.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPe3yibTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TpeaMeTa
«MareMaTnka» XapaKTepU3yIOTC:

I'pa:xknanckoe Bocnuranme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCHHUCKOTO OOIIECTBa, MPEACTABICHHUEM O
MaTeMaTHYECKUX OCHOBaxX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxIaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI W Tp.), yYMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX
GYHKIUSMY 1 HA3HAUYCHHUEM.

IlarpuoTrn4yeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUUHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaT€MAaTHUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTMX HayKaxX, TEXHOJOTusX, cpepax
SKOHOMUKHU.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JEITEIbHOCTHIO
y4€HOI0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYUBOTO OyAYIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOYAsl ICTETUKY MAaTEMaTHUYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHuH, pacCyKICHUM;
BOCHPUUMUYHMBOCTBIO K MATEMAaTUUYECKUM aCIIEKTaM Pa3JIMUYHbIX BUJOB UCKYCCTBA.

Pdusnyeckoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEpecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JI0POBbIO (3710pOBOE€ NMUTAHHUE, COATTAHCUPOBAHHBIM PEXUM 3aHATUNA U

OTHbIXa, peryJsipHas busnueckas aKTUBHOCTb); bu3nYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM LIEHHOCTH TPYAOIIOOMS; UHTEPECOM K
paznuuHbiM  chepam  NMpPO(PECCHOHAIBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpILIaTh OCO3HAHHBIA BBHIOOP



Oynymel mnpodeccnrt W peaqu30BBIBaTh COOCTBEHHBIC >KM3HCHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYEeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU JKWU3HHW; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MaTEMAaTUYECKON HAIPaBICHHOCTH.

IKOJIOTHYECKOe BOCIIMTAHUE:

c(OPMHPOBAHHOCTHIO DKOJOTHYCCKON KYyJIbTYphl, TMOHUMAHHUEM BIIHSHHSI
COI[MATIbHO-?)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpellbl, OCO3HaHUWEM TIJ00aJbHOTO XapakTepa SKOJOTUYECKHX MpoliieM;
OpUEHTallMeld Ha MPUMEHEHHE MaTeMaTHMYeCKUX 3HAHWM [JIs pelieHus 3ajaad B
0o0JaCTH  OKpy’Karoleil cpepl, IUIAaHUPOBAHUSI TMIOCTYNKOB M OIEHKH HX
BO3MOXKHBIX MOCJIEACTBUM JIJIs1 OKPYKAIOIIEH Cpe/Ibl.

IleHHOCTH HAYYHOTO MIO3HAHMSI:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTeMaTUYECKOW HayKh Kak c]epbl 4YeI0oBEYECKOM AEesTEIbHOCTH, JTAamloB €€
pa3BUTHS M 3HAYUMOCTH IS PA3BUTHs I[MBWIM3AIMW; OBJAJACHHUEM S3BIKOM
MaTeMaTHKH M MaTEeMaTUYECKOHW KYJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYI0 M HCCIEAOBATENbCKYIO JIEITEbHOCTh
WHUBUyaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE Pe3yJIbTaThl OCBOCHHS IMPOTpPaMMbl YUEOHOTO TMpeaMeTa
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCANbHbIMU Pe2YIAMUBHbIMU OeUCTNEUIMU.

1)  Vuusepcanvbnvie  noznasamenvhvle — Oelicmeus, — 0OeCneuU8arOm
Gdopmuposarue 6a3z08bIX KOSHUMUBHBIX NPOUECCO8 O0OVUAIOWUXCS (0C8OEHUE
Memoo08  NO3HAHUSL — OKpYJcalowe20  Mupda,  NpuMeHeHue  JO2UYECKUX,
UCCIe008amMeNbCKUX ONepayuli, yMeHutl pabomams ¢ uHgopmayueti).

ba3zoBble ornueckue aAefcTBUA:

e BBIABJIATH U XapaKTEPHU30BaATh CYIICCTBEHHBIC MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHATHH, OTHONICHUH MEXAY IOHATUAMH, (OPMYIHUPOBATH
OTIpEJICICHUs] ~ TOHSATUH; YCTAaHABIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJIacCU(UKALMU, OCHOBAHUA AJIi OOOOIIEHHS W CpaBHEHUS, KpUTEPUU
MIPOBOJIUMOTO aHAITHN3A;

e BOCIpPUHUMATH, (opMyIHpoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAHUTEIIbHBIE W OTPHUIATEIbHBbIC, CAWHWYHBIC, YAaCTHBIC W OOIIWE;
YCIIOBHBIE;



e BBUBISITH  MaTEMaTHYECKME  3aKOHOMEPHOCTH,  B3aWMOCBSI3M U
npoTUBOpeursi B (paKTaxX, JAaHHBIX, HAONIOJACHUSIX W YTBEPXKICHHSIX;
npemjiaraTb  KpUTEpUM Ui BBISIBJICHUS  3aKOHOMEPHOCTEH U
MIPOTUBOPEUHH;

e JleJaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JNEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e MPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPXKJICHUM (MPsSIMbIE U OT MPOTUBHOTO), BHICTPAUBATH apryMEHTAIUIO,
OPUBOAUTH MPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KIICHUS U BBIBO/IbI;

e BbIOMpaTh cHoOcO0 pemeHus y4eOHOM 3agauu (CpaBHHUBATh HECKOJBKO
BApUMAHTOB peELIEHUs, BBHIOMpaTh Hauboiee MNOAXOAAIIMN € Y4ETOM
CaMOCTOATEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue JeHCTBUA:

e HCIIOJb30BATh BOMPOCHI KaK MCCIEAOBATENBLCKUI MHCTPYMEHT MO3HAHMS;
(dbopMynIupoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTUBOpPEUYUE, MpoOIemMy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHOe, (OopMUpOBaTh  THUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIUIO, MHEHHUE;

e IPOBOJHUTH CaMOCTOSATEIIBHO CIJITAHUPOBAHHBIN AKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
O0OBbEKTa, SBJIECHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITENIBHO (hOPMYTUPOBATH OOOOIICHNS U BBIBOJBI MO pe3yjIbTaTaM
IPOBEAEHHOTO HAOMIOIEHUS, UCCIEOBAHMS, OLCHUBATh JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000O0IIECHUI;

e TMPOTHO3UPOBATH BO3MOXHOE Pa3BUTHE IMPOLIECCA, A TAKXKE BbIIBUTATh
IPEATOJIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

PaGora c nundopmanueii:

e BBIABIATH AchUIMTH MHGOPMAIIUM, JTAHHBIX, HEOOXOIUMBIX JIJII OTBETa
Ha BONPOC U AJIA PELICHUS 3a]1a4H;

e BbIOMpaTh UH(OpPMALMIO U3  MCTOYHUKOB  PA3jMYHBIX  THUIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUJOB U (POPM MPEACTABICHUS;

e CTPYKTYpUpOBaTh MHGOPMALIHIO, IPEJICTABIATh €€ B Pa3Iu4HbIX (popMax,
WTIOCTPUPOBATH TpadUuecKy;

e OLEHUBATH HaAEKHOCTD uH(pOopMaIuu 1o CaMOCTOSTEJIbHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

2)  VHuusepcanvhvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00ecneuusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.
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OO01menue:

BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCJIOBHSIMHU U LIEJIIMA OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO
TOUYKY 3pEHMsI B YCTHBIX U NHUCbMEHHBIX TEKCTaX, /JaBaTh IOSCHEHUS IO
XOJy pelleHus 3a7aui, KOMMEHTUPOBATh ITOJTYUYEHHbIN pe3ybTar;

B X0JI€ 00CYKIEHMs 3a7aBaTh BOIIPOCHI 110 CYILECTBY O0CYKIAaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlCJIEHHBIC Ha TIOUCK
pELICHUS; COMOCTAaBISATh CBOM CYXKAEHUS C CYXICHUSMHU JPYTux
YYaCTHUKOB JHajiora, oOHapyXUBaTh pa3M4yle U CXOJCTBO MO3UILIMI; B
KOPPEKTHOM popme GpopMyIUpOBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHHUS;
NPEACTaBIATh  pE3yJbTaThl  PEIICHHd  3aJa4yd,  SKCIEPUMEHTAa,
UCCJENOBAHMS,  NPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YU4ETOM 3a/1a4 MPE3eHTAuU U OCOOEHHOCTEN ay JUTOPHUH.

CoTpyaHu4vecTBo:

3)

MOHMMATh W WCIOJB30BaTh  MPEUMYIIECTBA  KOMaHTHOW |
WHIUBUTyJIbHON pabOThI MPY PEIICHUH YICOHBIX 3a7a4; TPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacnpeaeNsTh BUABI padoT, JOTOBAPUBATHCA, 00CYKIATh MPOIECC
U pe3yabTaT paboThl; 000011aTh MHEHUS HECKOIBKHUX JIFOJICH;
y4acTBOBATh B IPYMIOBBIX (popMax paboThl (00CYkIeHMs, OOMEH MHEHUM,
«MO3TOBBIE IITYPMbD» W WHBIC), BBINOJHATH CBOIO YacTh pPaOOTBI W
KOOPJIMHUPOBATh CBOM JIEUCTBHUSI C JPYTUMH YJE€HAMHU KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYTUPOBAHHBIM YYACTHUKAMHU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pezynamuenvie  Oeiicmeus, obecneuusaiom

Gopmuposarue cmviCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUUHOCTIU.
Camoopranuzamnus:

COCTAaBJISITH IJIaH, AITOPUTM PELICHUS 3a]1a4H, BRIOUPATh CIIOCOO peleHus
C YU4ETOM MMEIOUIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEMH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUHN C Y4ETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIAJE€Th HaBbIKAMHU [O3HABaTEIbHOM pedekcud Kak OCO3HAHMS
COBEPIIAEMBIX JEHCTBUNA M MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIHTATOB;
BJIaJeTh CHOCOOAMM  CaMOMPOBEPKH, CAMOKOHTPOJIA Ipolecca u
pe3yibpTaTa peleHuss MaTeMaTUYECKON 3a/1a4u;

IPEABUACTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HHMKHYTh IIPH DPEIICHHUH
3a1a4d, BHOCHUTb KOPPEKTHBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
0OCTOATENbCTB, TAHHBIX, HAWJEHHBIX OIIHOOK, BBISIBICHHBIX TPYAHOCTEH;
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e OIICHMBATh COOTBETCTBHE pe3yJjbTaTa IEeIW U YCIOBUAM, OOBICHATH
IIPUYUHBI JTOCTHKEHHS WIM HENOCTHKECHUS PE3yJbTAaTOB ACATEIBHOCTH,
HAXOAHUTh OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI

10 KITACC

OmneprpoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTIOCKOCTb.

[IpuMeHSATh aKCHOMBI CTEPEOMETPUU U CIEACTBUA W3 HUX INPH PEHICHUU
reOMETPUUYECKUX 3a/1a4.

OmnepupoBaTh MOHIATHSAMU: MAPATUICTBHOCTD U MEPICHINKYIISIPHOCTD MPSIMBIX
Y TJIOCKOCTEHN.

KnaccuumupoBath B3auMHOE pacloNOXKEHHUE MPSIMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMHU: JIBYTPAHHBIA yTOJl, TPaHU JABYIPAaHHOTO YTIIa,
peOpo IBYTpaHHOTO yTIJia; JMHEWHBIM YTroj JBYTPAaHHOTO YIJIa; TpalycHas mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh TMOHSTHSIMH: MHOTOTPAHHHMK, BBIMTYKJIBIA W HEBBITYKIIBIHA
MHOTOTPaHHHK, SJIEMEHTHl MHOTOTPaHHHKA, TIPABUIIbHBII MHOTOTPAHHUK.

Pacro3naBaTh OCHOBHBIE BHJBI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
PSIMOYTOJIBHBIN Napaijiesienune, Kyo).

KnaccudummpoBate  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHUS  JUIA
KjIaccu(uKanuy  (BBINYKJIbIE W HEBBINYKIbIE MHOTOTPAaHHUKH; TPABUIIbHBIC
MHOTOTPaHHHKH; TIPSMbIE ¥ HAKJIOHHBIE TIPU3MBI, TApaJUICIICITUTIC]IBI).

OmneprpoBaTh MOHATHIMHE: CEKYIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBACHATH PUHIIUIIBI IOCTPOCHHSI CEUSHHH, MCTIONB3YsI METO/T CIICIOB.

CTpouTh CEYCHHS MHOTOTPAaHHUKOB METOJOM  CJIE/IOB, BBIOJHSTH
(BBIHOCHBIC) TUIOCKHE YEPTEKU M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHI
CBEpXy, COOKY, CHU3Y.

Pemmatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3iam Win
AITOPUTMaM, TPHUMCHSS W3BECTHBIC AHAJTUTUYCCKHE METOJbl TPH PCIICHHH
CTaHIAPTHBIX MAaTEMAaTUYCCKHUX 3a7a4 Ha BBIYHCICHUE PACCTOSHUN MEXIY JABYMS
TOYKaMH, OT TOYKM JO TMpsIMOH, OT TOYKM JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIUMHUCS MPSIMBIMH.

Pemrate 3aaun Ha HAXOXKJEHUE TEOMETPUUECKUX BEIMYHMH 110 00pas3iaM Uiu
aNrOpuTMaM, TPHUMEHSS W3BECTHbIE AHAJUTHYECKHE METOJbl MpPU PELICHUU
CTaHJIAPTHBIX MAaTEMaTHYECKHX 3aJad Ha BBIYHCICHUE YIJIOB  MEXIy
CKPEUIMBAIOIIUMUCS  MPSMBIMH, MEXKIy TMPSIMOH ¥ IUIOCKOCTBIO, MEXIY

IIOCKOCTAMU, ABYTI'PAHHBIX YIJIOB.
12



Boerancnsate 00bEMBI M TJIOMIAAA MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
nupaMuja) ¢ TMpUMEHEHHEM (QOpMyJ; BBIYUCIATH COOTHOILICHHUS MEXKIY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMaMHU MOI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (UTYPBI.

W3Bnekatb, mnpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HH(DOpPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (aKkThl Ui PEUIEHUs] CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaralliuX HECKOJIBKO 1IaroB PELICHUs, €CIU YCIOBUs IIPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPECOMETPUUECKUX 3a1a4.

IIpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPHUH B UCKYCCTBE.

[IprMeHATh MOJMYyYECHHBIE 3HAHWS HA MPAKTUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyallud W NPUMEHATb HM3YYEHHBIE TOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHYecKd C(HOPMYIHPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE T'E€OMETPUHM, MWCCIENOBaTh IOCTPOCHHBIE MOJEIU C
MCITOJIb30BAaHUEM T€OMETPUUYECKUX MIOHITHI U TEeOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYMH.

11 KIIACC

OmnepupoBaTh MOHATUSMHU: LWIMHIpPUYECKas IOBEPXHOCTh, OO0pasyrolue
HWIMHAPUYECKONM  MOBEPXHOCTH;  LWIMHAP,  KOHUYECKass  MOBEPXHOCTb,
oOpa3ylolue KOHUYECKON OBEPXHOCTH, KOHYC; c(pepruyeckasi moBEpXHOCTb.

Pacnio3naBaTh Tena BpauieHus (IMIMHIP, KOHYC, cdepa U 1map).

OOBICHATH CIOCOOBI MOTYYEHUS TEN BPAILECHUS.

KnaccudummpoBats B3auMHOE pacrosioxkeHne chepol U MI0CKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTa
CEerMEHTa; I1apOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (POpMyI.

OmnepupoBaTh MOHSATUAMHU: MHOTOTPAaHHHK, BIHCAHHBIN B cdepy u
ONKCAaHHBIM OKOJO cdepbl; cdepa, BOMCAHHAE B MHOIOIPAHHUK WIH TEJO
BpalllCHUS.
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Bb4uchsTe COOTHOLICHUSI MEXIY IUIOMAAIMHU MOBEPXHOCTEH M 00bEMaMu
0TOOHBIX TEJI.

N3o00paxaTh u3yudaemble (PUTYpbl OT PYKM U C MPUMEHEHHEM HPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbIIONTHATE (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBbEMHBIX
dburyp: Bua cBepxy, cOOKy, CHU3Yy; CTPOUTH CEUECHUS TEJ BPAIICHHUS.

W3Bnekatb, WHTEPHPETUPOBATH U MPeoOpa3oBbIBaTH HHOOPMALUIO O
IPOCTPAHCTBEHHBIX N€OMETPUUECKUX (PUTypax, MPEICTAaBICHHYIO Ha YepTeKax U
pUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B IIPOCTPAHCTBE.

BBINONHATE IEWCTBUS CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIO, OOBACHTh, KAKUMH CBOMCTBAMHU OHH 00JIaJJaIO0T.

[IprMeHATH IpaBUIIO NIapaJUIEIICIIUAIIEAA.

OnepupoBaTh NOHATHAMU: JEKAPTOBBI KOOPIMHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXIY
BEKTOpPaMH, CKaJISIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHbIE U KOMIJIAHAPHBIE
BEKTOPBI.

HaxoauTe cyMMy BEKTOPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpPAMH, CKaJsIpHOE IIPOM3BEIAECHUE, PpACKIA[bIBaTh BEKTOp 1O JBYM
HEKOJUIMHEApHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIMUHAT.

[TpumensTh TeomeTpuueckue (HakThl i PEUICHUs] CTEPEOMETPUUYECKUX
3a7a4, [PEANOJIararoluX HECKOIBKO 1IaroB PEIIECHUs, €CJIU YCIOBHS IIPUMEHEHUS
3aJI1aHbI B SIBHOH (hopme.

Pemare mpocreimne reoMeTpuyecKUe 3a1adyd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemlarp 3amaum Ha [0OKa3aTesbCTBO MATEMAaTHYECKUMX OTHOLICHHW W
HAX0XJIEHWE FeOMETPUUECKUX BEITUYMH 10 00pa3laM Wil aJlrOpuTMam, MpUMEHSss
V3BECTHBIE METO/IbI IIPU PELICHUU CTAHAAPTHBIX MaTEMAaTUUECKUX 3a1a4.

[IpumeHaTs mOpocTedlne IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIUOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUYECKUX 3aay.

[IpuBOOMTHE HpUMEpPHl MATEMAaTHYECKMX 3aKOHOMEPHOCTEW B IIPUPOAE H
JKA3HH, paCIIO3HABATH IIPOSIBJIICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpuMeHATh TOJy4EeHHbIE 3HAHUS HaA IPAKTHUKE: aHAJIMU3UPOBATH DPEaJIbHbBIC
CUTyallud W IPUMEHATb WU3YYCHHBIC IIOHATUA B IIPOLECCE IIOMCKA PELICHUS
MaTeMaTHYecKu CHOPMYITHPOBAHHOW MPOOJIEMBbI, MOJAEIUPOBATH pPeabHbIC
CUTyallud Ha A3BIKE TIEOMETPUM, MUCCIEAOBATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TEOpeM, ammapaTa anreOpbl; pemaTh
[IPAKTUYECKUE 3a7a4U, CBA3AHHBIE C HAXOXKIEHUEM T€OMETPUUECKUX BEIUYUH.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
n/n NPOrpamMmbl Bcero Kontpoabusie  IHpakrueckue o0pa3oBaTe/bHbIe
padoThI padoThI pecypenr
1 BBenenue B ctepeoMeTputo 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSAMBIX U MIIOCKOCTEH
3 HepHeHHI/IIiyJIﬂpHOCTL TPSIMBIX U 12
IJI0CKOCTEN
4 VYTribl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1
3) MHororpanHuku 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CEUEeHMS, pACCTOSTHUSA U YTIIbI 4 1
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE

HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne /i P Konrpoubusie IlpakTHueckue (pp )

MPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE

padoThI padoThI
pecypchl

Temna Bpamenus 12

OOBEMEBI TN 5

BekTopbl ¥ KOOpIMHATHI B TPOCTPAHCTBE 10

[ToBTOpeHue, 06001EeHNE, 7 1

cUCcTeMaTH3aIus 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0
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