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1. COAEP/)KAHUE YYEBHOI'O INIPEMETA

10 kaacc
HaumeHnoBanue ®opma peanuzanumn
IIpeameTHOE conepxaHue
pa3aeJa BOCIIUTATEJIbHOIO MOTEHHATIA
BBenenue B OcHoBHBIE YCTaHOBJIEHU € TOBEPUTEIILHBIX
crepeomeTpuio (23 4) | IPOCTPaHCTBEHHBIE OTHOILIEHUIN MEXYy YUUTEIEM U €ro

¢urypsl. [Tonstus
CTEpPEOMETPHUHU: TOUKA,
npsimasi, INIOCKOCTb,
npocTpaHcTBO. OCHOBHBIE
IpaBuia U300 pakeHus Ha
PHUCYHKE MIIOCKOCTH,
napauieIbHBIX MPSIMBIX
(OTpe3KOB), CepeIUHbI
orpe3ka. [lonarus:
nepeceKaroluecs
IJIOCKOCTH,
nepecekaromuecs npsaMas u
IJIOCKOCTb;
MOJIyIIPOCTPAHCTBO.
MHororpanHuKH,
M300paKEHUE MPOCTEHIIINX
IPOCTPAHCTBEHHBIX QUTYD,
HECYILIECTBYIOIIUX
00BEKTOB. AKCHOMBI
CTEPEOMETPHH U TIEPBBIE
cnenctBus u3 HUX. CiocoOs
3aJIaHusl IPSIMBIX U
TIOCKOCTEN B
IIPOCTPAHCTBE.
O603HaueHus NPSAMBIX U
mockoctel. CeueHus.
N300pakeHne ceueHui
NUpaMUJIbl, KyOa U MPU3MBI,
KOTOpbIE ITPOXOAST YePE3
ux péopa. U3o0paxenne
[epeceueHus MOayYEHHbIX
IIJIOCKOCTEH.
PackpammuBanue
MMOCTPOCHHBIX CEUCHHI
pa3HbIMM 1IBEeTaMu. MeTog
CJIEZIOB JJIsl IOCTPOCHUS
ceueHuil. CBoiicTBa
NIEPECEUECHNH MTPSAMBIX U
mockocrei. [loctpoenne
CeueHul B mupamuje, kyoe
1o TpéM TOUKaM Ha pEOpax.
Coznanre BBIHOCHBIX
YyepTexel U 3aluch I11aroB

y4E€HUKaMH, CIIOCOOCTBYIOIINX
MO3UTHBHOMY BOCIIPHSITHIO
ydalmmMucs TpeOoBaHUM U IPOCHO
YUUTES], TPUBIICUCHUIO UX
BHUMaHUS K 00CyX/1aeMOi Ha ypoKe
uH(bOpMaIH, aKTUBU3AINH HX
IIO3HABATEJIbHOM JeATENbHOCTH;
00y AeHHE IIKOJIbHUKOB
COOJIIOAATh Ha ypOKe

O0ILEN PUHATHIE HOPMBI TOBEJICHHUS,
IpaBuia OOIIEHUS CO CTapLIMMU
(yuuTensiMu) U CBEpCTHUKaAMHU
(IKOTPHUKAMM)




noctpoenus. IlosTopenue
mnanuMerpuu. Teopema o
PO OPLIMOHAIBHBIX
orpeskax. [Tlogobue
TpeyroJbHUKOB. Teopema
Menenas. Pacuérel B
CEUEHUAX Ha BBIHOCHBIX
yeprexax. cropus
pa3BUTHUS MTAHUMETPUU U
CTEPEOMETPUH

B3anmuoe
PacIoJIoKeHue
NpsSIMbIX B
npocrpancrse (6 4)

B3anMHoOe pacnonoxeHnue
IPSIMBIX B IPOCTPAHCTBE.
CkpemuBaromuecs: npsiMble.
[Ipu3naku
CKpPELIMBAOIINXCS IPSAMBIX.
[TapannensHble MpsiIMbIE B
npocTtpaHcTBe. Teopema o
CYILLECTBOBAHUU U
€MHCTBEHHOCTH NIPAMOU
rapajuieIbHOW JTaHHON
IPSIMOM, TPOXOASLIEH Yepes
TOYKY IIPOCTPAHCTBA U HE
JIe)Kaller Ha JaHHOH
npsamoii. Jlemma o
IIepECEUYECHNHN
napasuieIbHbIX MPAMBIX
IIJIOCKOCTBIO.
[TapannensHOCTE TPEX
npsaMbIX. Teopema o Tpéx
napajyieabHbIX IPSIMBIX.
Teopema o
CKpPELIMBAOIINXCS IPSAMBIX.
[TapamiensHoe
IIPOEKTUPOBAHUE.
OCHOBHBIE CBOWCTBA
[apaJIEIBHOT O
IIPOECKTUPOBAHHS.
N300pakeHne pa3HbIX
¢buryp B napauieabHOMI
npoekuuu. LlenTpanpnas
IPOEKIHMs. YTOII C
COHAIIPaBJICHHBIMU
CTOpOHAMH. YTOI MEXIY
NpSIMBIMU. 3aJ1auu Ha
JI0Ka3aTeNIbCTBO U
WCCIIEIOBAHUE, CBS3aHHBIE C
pacnoyIoKEeHUEM IPSIMBIX B
IIPOCTPAHCTBE

OOy IeHNE MKOIEHUKOB COOTIOIATh
Ha YpOKe 0OIIeTIPUHSATHIE HOPMBI
TIOBE/ICHUS, TpaBuUIIa OOIICHHUS CO
CTapIIUMH (YUUTEISAMH) U
CBEPCTHUKAaMU (LIKOJIBHUKAMH ),
MIPUHIIUIIBI Y4eOHOH AUCIMILUTAHBI 1
CaMOOpraHU3aLHH;

BKJIFOUYCHHE B YPOK UTPOBBIX IPOLETYD,
KOTOpBIE IOMOTAIOT HOJAEPKATh
MOTHUBAIMIO JETEH K MOTYYCHUIO
3HAHWH, HAJTAKWBAHUIO TTO3UTHBHBIX
MEKIMYHOCTHBIX OTHOIICHUH B KJIacce,
IIOMOTAIOT YCTAaHOBJICHUIO
JI00posKeNnaTeTbHON aTtMochepsl BO
BpeMsl ypoKa

IMapanseabHOCTH
NMPAMBIX U

IlonsATHSA: NApaIeIbHOCTh
IIPSIMOU U IIJIOCKOCTH B

100y K/IeHHE IIIKOJILHUKOB COOJIIOIaTh
Ha YpOKe OOLICIPHHSThIE HOPMBI




IUIOCKOCTEN B
npocrpancrTse (8 1)

npoctpancTse. [Ipusnak
MapayieIbHOCTH MPSIMON U
mockoctu. CBoiicTBa
NapaJUIeIbHOCTH MPSMON U
IJIOCKOCTH.
T'eoMeTpuyeckue 3ajjaun Ha
BBIYHCIIEHUE U
JI0Ka3aTeNIbCTBO, CBSA3aHHBIE
C MapaJuIeIbHOCTHIO
NPSIMBIX U MJIOCKOCTEN B
npocrpancTse. [Iocrpoenune
CEYCHHS], IPOXOAAILIETO
yepe3 JAHHYIO NMPSAMYIO Ha
YepTexe U NnapauiebHOro
Jpyroi mpsmoi. Pacuér
otHouenuit. [TapannensHas
IIPOEKLMS, IPUMEHEHUE IS
MOCTPOEHUS ceueHul Kyba u
napajuiesnenunesna.
CaoiicTBa napasienenumnena
u npusMel. [lapaiensHbie
mockoctu. IIpusnaku
napajuieabHOCTU ABYX
miockocre. Teopema o
NapaJyIeIbHOCTH U
€IMHCTBEHH OCTH
MIJIOCKOCTH, TPOXOSIIEH
4yepe3 TOUKY, He
MPUHAJIEKALTYIO JAHHOU
IJIOCKOCTHU U CJIEACTBUS U3
Heé. CBolicTBa
napaJulebHbIX MIOCKOCTEH:
0 MapajuieIbHOCTH MPSIMBIX
nepecedeHus pu
NIEPECEUEHUHU JBYX
napajuiebHbIX MJIOCKOCTEN
TpeTbeil; 00 oTpe3kax
NapaJUIeIbHBIX MIPSIMBIX,
3aKIFOUYEHHBIX MEXKIY
napajuieabHbIMU
IJIOCKOCTSIMH; O
IIEPECEUYECHUH ITPSIMOH ¢
JBYMS IIapaJljIeIbHBIMU
IJIOCKOCTSAMM

HOBE/IEHN S, TPpaBHJIa OOIICHHUS CO
cTapuuMu (YIUTEIsIMHI) U
CBEpPCTHUKAMH (IIKOJIBHUKAMN),
MPUHIMIIE] Y4eOHOW AUCUMITIMHBI 1
CaMOOpraHU3allnu;

BKJIFOUYSHHE B YPOK UT'POBBIX IPOLEITYD,
KOTOpBIE TOMOTAIOT MOJIACPKATH
MOTHBALIMIO JIETEH K IMOIYIECHHIO
3HAHUH, HATA)KUBAHUIO TTIO3UTHBHBIX
MEKITMYHOCTHBIX OTHOIIICHHH B KJ1acce,
IIOMOTAIOT YCTaHOBJICHUIO
I00posKenaTebHON arMoc(epsl BO
BpeMsl ypoKa

IMepneHauKyISIPHOCTH
NPSAMbIX U
IUIOCKOCTEi B
npocTpancTse (25 4)

[ToBTOpEHHUE: Teopema
[Mudaropa Ha IOCKOCTH,
TPUTOHOMETPUS
IPSAMOYTOJIbHOTO
TpeyroyibHuka. CBONCTBA
Ky0a U mpSIMOYyTOJILHOTO
napajuiesenunesa.

o0y IeHHNE MTKOIFHUKOB COOTIOIATh
Ha YpOKe 0OLIeTIPUHSATHIE HOPMBI
HIOBE/IeHN s, TpaBUJIa OOLEHUS CO
CTapIIUMHU (YUUTEIAMH) U
CBEPCTHHUKAaMU (LIKOJIBHUKAMH ),
MPUHIMITE] Y4eOHOW AUCIMITIIMHBI U
caMOOpraHU3aLHHy;




Brluucnenue 1yuH OTpE3KOB
B KyO€ M MPSIMOYT OJIbHOM
napauiesenurnese.
[lepnieHIUKYJISIPHOCTD
IPSIMOM U MJIOCKOCTH.
[Ipusnak
NEPIICHIUKYJIIPHOCTH
MPSAMOM U IIIOCKOCTH.
Teopema o CylieCTBOBaHHH
Y €IMHCTBEHHOCTH MPSMOH,
IIPOXOJAIIEH YePe3 TOUKY
IIPOCTPAHCTBA U
NEPIEHIUKYJIIPHOHN K
mockoctu. ITnockoctu n
NEPIIEHIUKYJIIPHBIE UM
npsiMasi B MHOTOT paHHUKAX.
[lepnenaukynsp u
HakJIoHHas. [locTpoeHue
NEPIIEHIUKYJIAPA U3 TOUKU
Ha npsamyro. TeopeMa o Tpéx
nepreHauKyspax (mpsamas
u oOpaTHas). YToa Mexay
CKpEeUIMBAIOILUMHUCS
npsambimMu. [Touck
NEPIIEHIUKYJIIPHBIX
HPSIMBIX C ITOMOLIBIO
NEPIIEHIUKYJIIPHBIX
miockocrelr OproroHaiabHOE
IIPOEKTUPOBAHHUE.
[Toctpoenue ceuenuii kyoa,
IPU3MBI, IPAaBUIJIBHON
NUpaMUIbl C TOMOILBIO
OpPTOrOHAJIbHOM NPOEKLIHH.
CumMMeTpus B IPOCTPAHCTBE
OTHOCHUTEJBHO IJIOCKOCTH.
[lnockoctu cuMMeTpuid B
MHOrorpaHHukax. [Ipusnak
NEPIIEHIUKYJIIPHOCTH
IPSIMOU U IIJIOCKOCTH KaK
CJIEICTBUE CUMMETPHUH.
IIpaBusbHBIE
MHOIOrpaHHUKH Pacuér
pPacCTOSHUI OT TOYKH J10
mockocTu. CriocoOsl
OIyCTHUTb NEPIEHIUKYIISIPHIL:
CUMMETpPHS, CIABUT TOYKH 110
napajyieabHON MPSMOM.
CnBur 1o HenapanieIabHON
PsIMOM, U3MEHEHUE
pacCTOSTHUM

BKJIFOUYCHHE B YPOK UTPOBBIX IPOLETYD,
KOTOpPBIE TOMOTAIOT MOJ/IePKATh
MOTHBALIIO JAETe! K MOTy4eHHIO
3HAHUH, HATA)KUBAHUIO TIO3UTHBHBIX
MEKITMYHOCTHBIX OTHOIIICHHH B KJ1acce,
TTOMOTAOT YCTAaHOBIICHUIO
TIOOpOXKeNaTeIbHOU aTMOoc(epsl BO
BpeMs ypoka




Yrabl u paccTosiHUS
(16 v)

[ToBTOpEHUE: Yroa MEXay
NPSIMBIMU Ha IJIOCKOCTH,
TPUTOHOMETPUS B
IIPOU3BOJIBHOM
TPEYroJIbHUKE, TEOpEMaA
KocuHycos. [IoBTopenue:
YTOJI MEKIY
CKpELIMBAIOILUMHUCS
MPSIMBIMU B ITPOCTPAHCTBE.
['eomeTpuueckne MeTo bl
BBIYMCIICHUS YIJIa MEXIY
NPSIMBIMU B
MHOI'OI'paHHHKAX.
JByTrpaHHbIN yTOIL
CBOICTBO JTMHEUHBIX YTJIOB
JIBYTPaHHOT'O yTJIa.
[IepnenaukynspHbie
mockoctu. CBoiicTBa
B3aUMHO
NEpIIeHIUKYJIIPHBIX
mockocren. [Tpusnak
NEPIIEHIUKYJIIPHOCTH
IJIOCKOCTEN; TeopeMa o
NpsAMOH TIepecevyeHus ABYyX
IJI0CKOCTEN

NP EeHIUKYJISIPHBIX
TPEThEHN MIIOCKOCTH.
[IpsimoyronbHbIT
napajienenunen; Kyo;
W3MEpPEHUs1, CBOMCTBA
HPSIMOYT OJIBHOT'O
napajuenenunena. Teopema
0 IMaroHaJim

IPSIMOYT OJIBHOT'O
napajuienenunena u
CJIEICTBHE U3 HEE.
Crepeomerpuueckue u
IIPUKJIAIHbIC 3a1a4H,
CBS3aHHBIE CO B3aUMHBIM
pacrnooKeHUEeM NPSIMbIX U
mockoctu. [ToBropenue:
CKpEeUIMBAOIINECS MIPAMBIE,
napajuieNbHble IJIOCKOCTH B
CTaHJAPTHBIX
MHOrorpanHukax. ITapa
NapajulesIbHBIX IJIOCKOCTEN
Ha CKPEIIMBAOIINXCS
NPSIMBIX, PACCTOSIHUE MEXKIY
CKpELIMBAIOIIUMHUCS
NPSIMBIMU B TIPOCTHIX
cutyauusx. Onyckanme

o0y X/IeHHE TKOJILHUKOB COOI0OAATh
Ha ypOKe OO PHHSTHIE HOPMBI
TIOBE/ICHN S, TPaBHIIa OOIICHUS CO
CTapIIuMu (YUUTEISAMH) U
CBEPCTHUKAaMU (LIIKOJIBHUKAMH ),
MIPUHIIUIIBI Y9eOHOH AUCIMIUTIHEI 1
CaMOOpTaHU3aLIH;

BKJIFOUYSHHE B YPOK UTPOBBIX TPOLETYD,
KOTOpbIE IOMOTAIOT O IEPKATh
MOTHUBAIHIO JIeTeH K MOTYYEHUIO
3HaHMH, HAJTA)KUBAHUIO TO3UTHBHBIX
MEKJIMYHOCTHBIX OTHOIIEHHH B KJacce,
IIOMOTAIOT YCTAHOBJICHUIO
JOOpOKeNaTeTbHOM aTtMochepsl BO
BpeMs ypoka




NEPIIEHIUKYJIAPOB,
BBIYHMCIIEHHUE PACCTOSIHUI OT
TOYKH 10 TOUKH; TIPSMON;
IJIOCKOCTU. Beruncnenne
pPacCTOSIHUI MEXIY
CKpEUIMBAIOIINMHUCS
MPSIMBIMU C TIOMOUIBIO
MIEPIEHANKYJISIPHOMN
I0CKOCTU. TpEXrpaHHbIN
yToJ1, HEpaBEHCTBA JIJIS
TPEXTPAHHBIX YIJIOB.
Teopema [udgaropa,
TEOPEMbI KOCHHYCOB H
CHUHYCOB ]ISl TPEXTPAHHOI'O
yriia. DJIeMEeHTbI
chepriecKoil reoMeTpun:
reoJ1e3MUeCcKre JIMHUM Ha
3emiie

MHuororpanauku (7 4)

CucremaTtn3anys 3HAaHUM:
MHoOrorpaHHUK U €ro
aneMeHThl. [Iupamuna.
Bunsl nupamu.
IIpaBusibHas mUpaMuia.
[Tpuzma. IIpsamas n
HAaKJIOHHAs! IPU3MBI.
[IpaBunbHas npusma.
[Ipsamoii mapamnenenunen,
IIPSIMOYT OJIBHBIN
napasuiesienumnen, Kyo.
Brinykible MHOTOIpaHHUKH.
Teopema Diinepa.
[IpaBuibHBIE U
HOJIYIIPAaBUIIBHBIC
MHOT'OI'PaHHUKHU

no0yX/IeHHE MKOIbHIUKOB COOMI0AATh
Ha YpOKe OOLICTIPUHSATHIE HOPMBI
MIOBEJICHU S, ITPaBUIIa OOILIEHHSI CO
CTapuIuMu (YIUTEISIMHI) U
CBEpPCTHUKAMH (IIKOJIBHHUKAMH),
MPUHIMIIE] Y4eOHOW AUCUMITIIMHBI 1
CaMOOpraHu3allny;

BKJIFOYCHHE B YPOK UTPOBBIX TPOLETYD,
KOTOpBIE TIOMOTAIOT MOJIAEPKATH
MOTHBALIMIO JIETEH K IMOIYIECHHIO
3HAHUH, HATQ)KUBAHUIO TTIO3UTHBHBIX
MEKITMYHOCTHBIX OTHOIIICHHH B KJ1acce,
IIOMOTaIOT YCTaHOBJICHUIO
I00posKenaTeNbHON aTtMocepsl BO
BpeMsl ypoKa

BekTops! B
npocrtpanctie (12 u)

ITonsTHe BekTOpa Ha
IJIOCKOCTH U B
npoctpancTBe. Cymma u
Pa3HOCTh BEKTOPOB,
IIPABUJIO MapaJlIeeNuIea,
YMHOKEHHE BEKTOpa HA
YHUCII0, Pa3JI0KEHUE BEKTOpa
1o 0a3ucy TpEX BEKTOPOB,
He JeXalx B OQHOMN
mockoctu. CkransapHoe
MPOU3BECHNE, BHIYUCIICHUE
yrila MeX/ay BEKTOpaMH B
npoctpancTie. [Ipocreiimme
3a7]a4¥ C BEKTOpaMHU

o0y KAeHNe NIKOJIbHUKOB COOJIIOAATh
Ha ypOKe OOLECTPUHSITHIE HOPMBI
HOBE/IEHN S, TPaBHJIa OOIICHHUS CO
CTapUIUMHU (YIUTEISIMHU) U
CBEPCTHHUKAaMU (LIIKOJIBHUKAMH ),
MPUHIMIIBI Y4eOHON AUCUMITIIMHBI 1
caMOOpraHU3aLHHY;

BKJIFOUYCHHE B YPOK UTPOBBIX IPOLETYD,
KOTOpPBIE TOMOTAIOT MOJ/IePKATh
MOTHUBAIMIO JeTeH K MOTYYCHUIO
3HAHUH, HATA)KUBAHUIO TTIO3UTHBHBIX
MEKJIMYHOCTHBIX OTHOIIEHHH B KJTacce,
TTOMOTAIOT YCTAaHOBIICHUIO
I00posKenaTebHON arMocepsl BO
BpeMsl ypoKa




IToBTOpEHHE,
00001IeHNEe U
CHCTeMaTHU3alus
3HaHu2i (5 v)

O06o0mmaroniee NTOBTOPEHUE
MOHSITUN U METOJIOB Kypca
reometpun 10 knacca,
CUCTEMAaTH3alUs 3HAHUM.

11 knace
HaumeHoBanue ®opma peanuzanum
IIpeameTHOE copepxaHue
pa3ngeiaa BOCIIUTATEJIBLHOI0 MOTEHIHAJIA
AHaJINTHYeCKAsA IToBTOpEHUE: KOOPANHATEI no0YyXIeHHE IIKOJIbHUKOB COOJII0aTh

reomerpus (15 v)

BEKTOpa Ha MIOCKOCTH U B
IIPOCTPAHCTBE, CKAIIIPHOE
IIPOU3BEICHNE BEKTOPOB,
BBIYMCIIEHUE yTJIa MEXAY
BEKTOpPaMU B IIPOCTPAHCTBE.
YpaBHeHuE NpsAMO,
MPOXOASILIEH Yepes3 1B
TOUYKH. Y paBHEHHUE
MJI0CKOCTH, HOPMaJlb,
YpaBHEHHE IJIOCKOCTH B
oTpe3kax BektopHoe
npousBeneHue. JInnelnbie
HEpPABEHCTBA, JIMHEHHOE
pOrpaMMUPOBAHHUE.
AHanUTUYECKUE METOBI
pacyéra yria Mexny
MPSIMBIMH | TTOCKOCTSIMHU B
MHOrorpaHHukax. ®opmyJia
pacCTOsHUSA OT TOYKH J10
IJIOCKOCTH B KOOpAMHATAX.
Haxoxnaenue paccTosHui OT
TOYKH J10 TIJIOCKOCTH B KyOe
Y IIPaBWJIBHOW MUPAMUIE

Ha ypOKe OOLETPUHSTHIE HOPMBI
MTOBEICHHS, TTPABUIIA OOIICHHS CO
CTapIIuMH (YUUTEIAMH) U
CBEPCTHHKAaMU (IIKOJIbHUKAMN),
HNPUHLUIBI Y4eOHOH AUCIUIUIMHEL 1
CaMOOpraHU3aLH;

BKJIFOUCHHUE B YPOK UTPOBBIX IPOLIETYD,
KOTOpBIE TOMOTAIOT MOJIePKATh
MOTHBAIHIO I€Tel K MOTy4EHHIO
3HaHMH, HAJTAKMBAHHUIO TTO3UTHBHBIX
MEKJIMYHOCTHBIX OTHOIIICHUH B KJIacce,
IIOMOT'aOT YCTaHOBJICHUIO
JOOpOsKENaTeNNLHOM aTtMoc(hepsl BO
BpeMs ypoka

IToBTOpEHHE,
00001IeHNE U
CHCTeMaTH3alusl
3HaHmii (15 1)

CedeHnst MHOT OrpaHHUKOB:
CTaHJAapTHBIE
MHOT'OI'PaHHUKH, METO
CJICIOB, CTAaHJAPTHBIC
IJIOCKOCTH, NIEPECCUCHUS
IPAMBIX U ILIOCKOCTEN
[TapannensHble NpsAMbIE U
IIJIOCKOCTU: ITapaJliIeIbHbIE
CEUEHMUS, paCUET
OTHOLIEHUH, YIJIbl MEXKIY
CKpPELIMBAIOILUMHUCS
IPSIMBIMU
[lepneniukynsipHBIE
IpsSIMBIE U IIJIOCKOCTH:
CTaHJAPTHBIE apbl
NIEPIICHIUKYJIIPHBIX
IIJIOCKOCTEN U NPSAMBIX,

o0y X/IeHHE IIKOJILHUKOB COOIOAATh
Ha YpOKe 0OIIeTIPUHSTHIE HOPMBI
TIOBEJ/ICHU S, ITPaBHJIa OOIICHUS CO
CTapIIUMH (YUUTEISAMH) U
CBEpPCTHUKAMH (IIKOJIBHUKAMH),
HNPUHLUIBI Y4eOHOH AUCIMIUIUHBI U
CaMOOpraHU3aLIH;

BKJIFOUCHHUE B YPOK UTPOBBIX TPOLEIYD,
KOTOpBIE TOMOTAOT MOJIICPKATh
MOTHBAIHIO I€Te K MOTy4EHHIO
3HaHMH, HAJTAKMBAHHUIO TIO3UTHBHBIX
MEKJIMYHOCTHBIX OTHOIIEHHH B KJTacce,
MOMOTAIOT YCTaHOBJICHUIO
JI00posKeNnaTeTbHON aTtMochepsl BO
BpeMs ypoka




CUMMETPUU
MHOI'OI'PaHHUKOB, TE€OpeEMa
0 TPEX MepreHAUuKYIsSIpax,
BBIYHCIICHUS JJIMH B
MHOTOI'paHHHKAX.
IToBTOpEHUE: TLIIOIIAA
MHOT'OYTOJIbHUKOB,
(bOopMYIIBI IS TLIOIIAICH,
COO00OpakeHUst OJ00MsI.
IInmomanu ceuenuit
MHOTOI'PaHHUKOB: TUIOIIATN
MOBEPXHOCTEH, pazpe3aHust
Ha YacTH, COOOpaKeHUs

mogoous
O0LéEM O0BéM Tema. O0BEM MO0y K/ICHHE IIKOJIBHUKOB COOJIFOIaTh
MHOrorpanumuka (17 NPAMOYT OJIBHOTO Ha ypOKe OOLECTPUHSITHIE HOPMBI
q) napasuiesnienumnena. 3aaauu NIOBEJICHH S, ITpaBuUJIa OOIICHHUS CO

00 yBOeHHMH Ky0a, 0
KBaJpaType Kyoa; o
TPUCEKIUH yTJIa.
Crepeomerpuueckue
3a/1a4yM, CBS3aHHBIE C
00BEMOM TIPSAMOYTOJILHOT'O
napasuiesenunea.
[Ipuknanssie 3a1a4u,
CBSI3aHHBIE C BEIUMCICHHEM
00bEMa MPSAMOYTOJILHOTO
napamienenunena. Oobem
MPSAMOU NTPU3MBI.
Crepeomerpuueckne
3a/1a4y¥, CBSI3aHHBIE C
BBIUHCIICHHEM 00BEMOB
IPSIMOU ITPU3MBI.
[TpuknaaHbie 3a1a9u,
CBsI3aHHBIE C 00BEMOM
IPSIMOU NIPU3MBL.
Brruncnenne o0bEMOB Te C
MOMOIIBIO ONpeeaEHHOr0
uHTerpaia. O0bém
HAKJIOHHOW MPHU3MBI,
nupamuibl. Popmyiia
00BbEMa MUpamuIbl.
OtHomeHne 00HeMOB
UpaMujl ¢ OOIIKUM YTJIOM.
Crepeomerpuueckue
3aJ1a4i, CBS3aHHBIC C
00BEMaMU HaKJIOHHOM
PU3MBI, TTHPAMUJIBL.
[Ipuknagnsie 3aga4u 110
teMe «OOBEMBI TEI,
CBsI3aHHBIE C 00BbEMOM

CTapuIuMHU (YIUTEISIMHU) U
CBEPCTHHUKAMU (LIIKOJIBHUKAMH ),
NPUHIMIIBI Y4eOHON AUCUMITIIMHBI U
caMOOpraHU3aLHH;

BKJIFOYSHHUE B YPOK UTPOBBIX IPOLETYD,
KOTOpPBIE TOMOTAIOT MOJ/IePKATh
MOTHUBAIMIO JeTEH K MOTYYCHUIO
3HAHUH, HATA)KUBAHUIO TTIO3UTHBHBIX
MEKIIMYHOCTHBIX OTHOIIEHHWH B KJIacce,
TTOMOTAIOT YCTAaHOBIICHUIO
TIOOpOXKeNaTebHOU aTMOoCc(ephl BO
BpeMsl ypoKa




HAKJIOHHOW MPU3MBbI,
nupamuibl. [IpumeneHue
00bEMOB. BerunciieHne
pPacCTOSIHUS 10 INIOCKOCTH

Tena Bpamenus (24 4)

Iunuuapuueckas
MOBEPXHOCTh, 00pa3yIOIINe
UWJIMHIPUYECKOM
noBepxHocTH. LlymumHap.
IIpsimoit kpyroBoit
uuiHap. [Inomans
MOBEPXHOCTH LIUJIMHAPA.
Konnueckas noBepxHocCTb,
o0pa3yromue KOHUY eCKOr
nosepxHoctu. Konyc.
Ceuenue koHyca
IIJIOCKOCTBIO, NTApaJUIeIbHON
MJIOCKOCTH OCHOBAHUS.
Yced€EHHBIN KOHYC.
N306paxeHne KOHyCOB U
YCE4EHHBIX KOHYCOB.
[Tnomans 00KOBOIA
MMOBEPXHOCTHU Y MOJTHOMN
MOBEPXHOCTH KOHYcA.
CrepeoMeTpuuecKue 3a1a4u
Ha JI0Ka3aTeIbCTBO U
BBIUHCIIEHUE, [IOCTPOECHUEM
CEYCHMI LIWIIMH]pa, KOHYCA.
ITpuknanusie 3a1a4u,
CBSI3aHHBIE C IUIMHAPOM.
Cdepa u map. [Tepeceuenue
cdepsl 1 mapa ¢
mockocTero. Kacanue mapa
u cdepbl II0CKOCThI0. Bun
U U300pakeHue 1apa.
VYpaBuenue chepsbl.
[Mnomans chepsr u e€
yactell. Cummetpus chepbl
U 1apa.
Crepeomerpuueckue 3a1a4u
Ha JI0Ka3aTeIbCTBO U
BBIYMCIICHUE, CBA3aHHBIE CO
cdepoii u mapom,
MOCTPOCHUEM UX CEYECHUN
TIOCKOCTRIO. [Ipukiiainbie
3a/1a4yM, CB3aHHBIE CO
cdepoii u mapom.
IToBTOpEHNME: OKPYKHOCTH
Ha IIOCKOCTH, BBIYUCIICHUS
B OKPY>KHOCTH,
CTaHJapTHBIE TOA00US.
PaznuuHble KOMOMHAIIUU

no0yXIeHHE IKOJIHHUKOB COOIOIAaTh
Ha YpOKe OOIIETIpUHSATHIE HOPMBI
HIOBE/IeHN s, TPpaBUJIa OOLEHUS CO
CTapIIUMH (YUUTEISAMH) U
CBEPCTHUKAaMU (IIKOJIBHUKAMH ),
MIPUHLMIBI Y4eOHON AUCUUITIIMHBI 1
CaMOOpraHu3aluu;

BKITIOYEHHUE B YPOK UTPOBBIX MPOIIETYP,
KOTOpbIE TIOMOTAIOT TOJIIEPkKATh
MOTHUBALMIO IETEH K MTOTYyYCHUIO
3HaHHH, HAJTA)KMBAHHUIO TIO3UTHBHBIX
MEXJIMYHOCTHBIX OTHOIICHHH B KJlacce,
IIOMOTaIOT YCTAHOBJICHUIO
JOOpOsKENaTeNFHOM aTtMochepsl BO
BpeMsl ypoKa




TEJ BpallleHUsl U
MHOT'OTPaHHHUKOB. 3aJa4u
mo TeMme «Tena u

MTOBEPXHOCTH BPAICHHUSI

Ilnomaau
NMOBEPXHOCTH U
00bEMBI KPYIJIBIX TeJI

O

O6bém mmmmnapa. Teopema
00 00BEMe mpsMoro
uuimHapa. [nomanu
OOKOBOI1 1 TTOTHOM
MOBEPXHOCTH IIUJIUH/IpA.
Brruncnenne 005EMOB Tl C
IIOMOIIBIO ONPENETEHHOTO
uHTerpana. O6sEM KoHYca.
[Tnomanu 60KOBOI U
IIOJIHOM TIOBEPXHOCTH
KOHYcCa.
Crepeomerpuueckue
3aJ]a4M, CBSI3aHHBIE C
BBIUHCIIEHHEM 00BEMOB
HUJIMHAPA, KOHYCA.
[IpuknagHele 3aga4u no
Teme «OO0BEMBI U TIIOMATN
noBepxHocTel Ten. O0bem
1apa U mapoBOro CEeKTopa.
Teopema 00 00béMe m1apa.
[Tnomans chepsl.
Crepeomerpuueckue
3a/1a4y¥, CBS3aHHBIE C
BBIUHCIICHHEM 00BEMOB
apa, apoBOro CerMeHTa,
IIapOBOT'0 CEKTOPA.
[Ipuknagusie 3ana4u 110
teMe «OO0BEMEI TEII»,
CBsI3aHHbIE ¢ 00BEMOM LIapa
U TUIOIIAAbIO CEpHI.
CooTHoIIeHUST MEXKTY
IJIOIIA/ISIMU TTOBEPXHOCTEN
1 00BEMaMU MTOTOOHBIX TEI.
I[TonoOHEIE Tena B
npocTtpaHcTBe. V3meHeHne
00BéMa TIpu O100MH.
Crepeomerpuueckue
3a/1a4i, CBSI3aHHBIC C
BBIUHCIICHUEM 00BEMOB TeT
Y IIOIAJIEN TOBEPXHOCTEN

no0yXIeHHE IKOJIHHUKOB COOI0aTh
Ha YpOKe OOIIETIpUHSATHIE HOPMBI
HIOBE/IeHN s, TPpaBUJIa OOLEHUS CO
CTapIIUMH (YUUTEISAMH) U
CBEPCTHUKAaMU (IIKOJIBHUKAMH ),
MIPUHLMIBI Y4eOHON AUCUUITIIMHBI 1
CaMOOpraHu3aluu;

BKITIOYEHHUE B YPOK UTPOBBIX MPOIIETYP,
KOTOpbIE TIOMOTAIOT TOJIIEPkKATh
MOTHUBALIO JIETEH K MTOTYyYCHUIO
3HaHHH, HAJTA)KMBAHHUIO TIO3UTHBHBIX
MEXJIMYHOCTHBIX OTHOIICHHH B KJlacce,
IIOMOTaIOT YCTAHOBJICHUIO
JOOpOsKENaTeNFHOM aTtMochepsl BO
BpeMsl ypoKa

JABukenus (5 1)

JBrKeHus NpocTpaHCTBA.
OtoOpaxeHnus. J|BHKCHHUS 1
paBeHCTBO (huryp. O6mme
CBOMCTBA ABIDKEHUN. Buabl
JIBUKEHUU: TTapasienbHbId
MIePEHOC, IIEHTpabHasI

o0y X/IeHHEe KOJILHUKOB COOMI0AATh
Ha YpOKe OOIIETIpUHSATHIE HOPMBI
MTOBEICHHS, TTPABUIIA OOIIEHHS CO
CTapIIUMHU (YUUTEIAMH) U
CBEPCTHUKAMU (IIKOJIBHUKAMH ),




CUMMETPUS, 3epKaJIbHast HNPUHLUIBI Y4eOHOH AUCIUIUIUHBI U

CUMMETPHUS, IOBOPOT CaMOOPraHU3aIUH;

BOKPYT MPSIMOHA. BKJIFOYEHHE B YPOK UTPOBBIX MPOIIEAYD,
[IpeobpazoBanus MOAOOUS. | KOTOPbIC OMOTAKOT MOAICPKATh
[Tpsmas u chepa Ditnepa. MOTHBALIO ICTEH K MOTyYCHUIO
I'eomerpuueckue 3ajaun Ha | 3HAHHH, HATAXKMBAHUIO TIO3UTHBHBIX
NPUMEHEHHUE TBUKECHUS MEKIIMYHOCTHBIX OTHOIIEHUH B KJ1acce,

TTOMOTAIOT YCTAaHOBIICHUIO
JI00posKenaTeTbHON aTtMochepsl BO
BpeMsl ypoka

IToBTOpEHHE, O6o061maroniee NOBTOPEHNE
00001menne u MOHSATUI U METO/IOB Kypca
CHCTeMaTH3aIusi reomeTpun 10-11 xaccos,
3HaHui (17 v) cucTeMaTHh3alusg 3HaHUH.

Hcropus pa3Butus
CTEPEOMETPUH KaK HAYKH U
€€ poJIb B Pa3BUTHH
COBPEMEHHBIX MHKEHEPHBIX
Y KOMIIBIOTEPHBIX
TEXHOJIOTHH

2. INTIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS YYEBHOI'O
HNPEAMETA
JIn4HOCTHBIE pPe3yJIbTAThI

I'pasxcoanckoe éocnumanue: CQOPMUPOBAHHOCTHIO TPAXKIAHCKON MO3ULINU
00y4aromierocsi Kak akTUBHOI'O U OTBETCTBEHHOTI'0 YJIEHA POCCUMCKOro 00I1IeCTBa,
IPEJCTABIEHUEM O MaTeMaTHUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS Pa3TUUYHbIX
CTPYKTYP, SIBIICHUH, IPOLIETyp I'PaKIaHCKOTI0 001IecTBa (BBIOOPHI, OTIPOCHI U TIp.),
YMEHUEM B3aHMOJIEUCTBOBATH C COUMAIIbHBIMU MHCTUTYTaMU B COOTBETCTBUH C UX
(GYHKIMAMY 1 HA3HAYEHUEM.

Ilampuomuueckoe socnumanue: cHOPMUPOBAHHOCTHIO POCCUICKOM
I'PAKIAHCKON UIAEHTUYHOCTH, YBAXKEHUS K IIPOIIJIOMY U HACTOSIIEMY POCCUMCKON
MaTEMaTUKH, [ICHHOCTHBIM OTHOLIEHUEM K JOCTHKEHUSAM POCCUUCKUX
MAaTEMaTUKOB U POCCUMCKOM MaTEMATHYECKOM IIKOJIBI, K UCIIOJIb30BAHUIO ITUX
JOCTHKCHUI B IPYTUX HayKax, TEXHOJOTHIX, chepax IKOHOMUKH.

Llyxoeno-upasecmeennoe 6ocnumanue: OCO3HAaHUEM TYXOBHBIX [IECHHOCTEN
poccuiickoro Hapoaa; cOpMHPOBAHHOCTHIO HPABCTBEHHOI'O CO3HAHMS,
ATUYECKOr0 MOBEACHUS, CBI3aHHOTO C MPAKTUYECKUM NPUMEHEHUEM JTOCTUKEHUAN
HAaYKH U JESATEIbHOCTBIO YYEHOT O; OCOZHAHUEM JIMYHOTO BKJIA/Ia B IOCTPOCHHE
YCTOMYHMBOTO OYTYIIETO.

Ocmemuueckoe 8ochumanue: SCTETHYECKUM OTHOIIEHUEM K MUPY, BKJIFOUast
ACTETUKY MaTeMaTUYECKUX 3aKOHOMEPHOCTEN, OOBEKTOB, 3a/1a4, PeLIEHUH,
pacCyXAeHUN; BOCIIPUUMYUBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM pPa3iInyHbIX
BUJIOB HCKYCCTBA.



Duzuueckoe gocnumarue: CPOPMUPOBAHHOCTHIO YMEHUS IPUMEHSITh
MaTeMaTUYeCKUEe 3HAHUSI B MHTEpecax 3/I0POBOro U Oe30macHOro oopasa KHU3HHU,
OTBETCTBEHHOT'O OTHOIIICHUS K CBOEMY 37I0POBbIO (310pPOBOE MUTAHUE,
cOaJTaHCUPOBAHHBIN PEKUM 3aHITUN U OTABIXA, PEryisipHas puznueckas
AKTUBHOCTB); (PU3NUECKOTO COBEPIIICHCTBOBAHUS MPHU 3aHSITHUSIX CIIOPTHUBHO-
03JIOPOBUTEIIBHOU IEATEIBHOCTBIO.

Tpyoosoe 6ocnumanue: TOTOBHOCTBIO K TPYly, OCO3HAHUEM LIEHHOCTH
TPYA0JII0OUSI; THTEPECOM K pa3IndHbIM chepam mpodeccruoHambLHON
NEeATENIbHOCTHU, CBSI3aHHBIM C MAaTEMATUKON U €€ MPUIIOKEHUSIMU, YMEHUEM
COBEpIIATh OCO3HAHHBINA BHIOOP OyyIel Mpodeccuu 1 peaarn30BbIBaTh
COOCTBEHHBIE )KM3HEHHBIE MJIaHbI; TOTOBHOCTBIO U CITIOCOOHOCTHIO K
MaTeMaTH4eCKOMY 00pa30BaHHUIO M CaMOOOPa30BaHHIO HA MPOTS)KEHUU BCEl
U3HU; TOTOBHOCTHIO K aKTUBHOMY YYaCTHIO B PEIICHUHU MPAKTUUYECKUX 3a/1a4
MaTeMaTU4ECKON HAIPABICHHOCTH.

Oxonozuyeckoe ocnumanue: cHOPMUPOBAHHOCTHIO IKOJIOTHUECKON
KYJbTYpPbl, TOHUMAHUEM BIIMSIHUSL COI[UATLHO-?)KOHOMHYECKUX MTPOILIECCOB Ha
COCTOSTHUE TIPUPOIHON U COITMAIIBHON CPeJibl, OCO3HAHUEM TI100aIHLHOTO
XapakTepa HKOJIOTHYECKUX MpoOIieM; OpUeHTAIMEH Ha TPUMEHEHHE
MaTeMaTUYeCKUX 3HAHUM JIJIs1 peleHus 3a7a4 B 00JIaCTH OKPYXKAIOILEN Cpeibl,
MJIAHUPOBAHUS MOCTYIKOB U OLICHKU X BO3MOXKHBIX MOCIEACTBUMN 1JIs
OKPYXKAIOIIEH CPEJIbI.

Llennocmu nayunoeo no3nanus: cCOPMUPOBAHHOCTHIO MUPOBO33PEHHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOMN
MIPAKTUKH, TOHUMAHUEM MAaTeMaTHYEeCKOW HayKH Kak chephl YEIOBEUECKON
NEeATEeIbHOCTH, ATAIOB €€ Pa3BUTUS M 3HAYMMOCTH JIJIs1 PA3BUTHUS IUBUIIN3ALINH;
OBJIAJICHUEM SI3bIKOM MATEMATUKU U MaTEMATUYECKON KyIbTYpPOH KaK CpPEICTBOM
MIO3HAHMS MUPA; TOTOBHOCTHIO OCYIIECTBIATH MPOEKTHYIO U UCCIEI0BATEIbCKYIO
NEeATeNbHOCTh UHINBUYAJIbHO U B TPYIIIIE.

MeTtanpeaMeTHbIe pe3yJibTaThl

1) VYHuBepcalbHBIC TO3HABATEIIBHBIC JICHCTBHUS, 00CCIICUNBAIOT
dbopmupoBaHue 0a30BbIX KOTHUTHUBHBIX MPOIECCOB 00yUYarONIUXCsi (OCBOCHUE
METOJI0B MTO3HAHUS OKPY’KAIOIIETO MUPA; MPUMEHEHUE JIOTUYECKHUX,
UCCJIeIOBATEIbCKUX OIepaliii, yMeHH padotarh ¢ nHpopmaluei).

ba3zoevie nocuueckue oelicmesusi:

— BBIABJIATH U XapaKTEPU30BaTh CYIIIECTBEHHBIC MPU3HAKN
MaTEeMaTHIECKUX O0OBEKTOB, TOHITHI, OTHOIICHUH MEX Ty TIOHATHSIMHU;
dbopMynHpoBaTH OMpeeCHIUS TOHSITHH; yCTaHABIMBATH CYIIECTBEHHBIN TPU3HAK



KJaccuuKaIi, OCHOBaHUS JUIsi 00OOIIECHUSI U CPABHEHU S, KPUTEPUU
IPOBOIMMOTO aHAJIN34;

— BOCHPUHHUMATh, GOPMYIUPOBATH U MTPEOOPA3OBBIBATH CYKICHUS:
yYTBEpAUTEIbHBIC U OTPUIIATEIbHBIC, €IMHUYHBIE, YaCTHBIE U OOIINE; YCIOBHBIE;

— BBISBJISITH MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U
pOTUBOpeUns B aKTax, TaHHBIX, HAOTIOACHUAX M YTBEP)KICHUIX; MPEJIaraTh
KPUTEPHUH VIS BBISBJICHUS 3aKOHOMEPHOCTEH W MPOTHBOPEUHH;

— JIeTIaTh BBIBOJIBI C MCITOJIb30BAHUEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX U
VWHIYKTUBHBIX YMO3aKIOYEHUN, YMO3AKIIIOUEHUH 10 aHAJIOTUH;

— TPOBOJUTH CAMOCTOATEIHHO JOKA3aTeIbCTBA MATEMAaTHUECKUX
yTBEpXKIACHUH (TIPSIMBIC U OT IPOTUBHOTO), BRICTPAUBATH apTyMEHTAIIHIO,
IPUBOJUTH MPUMEPHI U KOHTPIPUMEPHI; 00OCHOBBIBATH COOCTBEHHBIE CYK/ICHUS U
BBIBO/IbI;

— BBIOUpATH CIIOCO0 peleHus yueOHOoM 3a1aun (CpaBHUBATh HECKOJIBKO
BapHAHTOB PEIICHUS, BEIONMpATh HanOoJiee MOAXOIAIINN ¢ YIETOM
CaMOCTOSATENFHO BBIICIEHHBIX KPUTEPHUEB).

ba3zosvie uccneoosamenvckue oeticmaus.

— HCTOIB30BaTh BOMPOCHI KaK UCCIEA0BATEIbCKUN HHCTPYMEHT MTO3HAHUS;
dbopMynHpoBaTH BOIPOCHI, PUKCUPYIOIIKNE MPOTUBOPEUHE, TPOOIIEMY,
yCTaHABIMBATh HCKOMOE H JJaHHOE, (POPMUPOBATH THIIOTE3Y, APTYMEHTHPOBATh
CBOIO TO3HUIINI0, MHEHUE;

— TIPOBOJUTH CAMOCTOSTEIHHO CIUTAHUPOBAHHBIN IKCIIEPUMEHT,
UCCIIEZIOBAHKE IO YCTaHOBJICHHIO OCOOEHHOCTENH MaTEMaTHUECKOT0 O0bEKTa,
SIBJICHUS, TIPOIIECCA, BBISIBIICHUIO 3aBUCUMOCTEH MEXy 0ObEKTaMU, SBICHUSIMH,
IPOLIECCaMU;

— CaMOCTOSATEILHO (OPMYIHPOBATH 0OOOIIEHHS U BEIBOJIBI IO
pe3ysbTaTaM NMpoBEAEHHOTO HAOIOIEHUS, UCCIIeI0BAHNUSI, OLIEHUBATh
JIOCTOBEPHOCTD MOJIYY€HHBIX PE3yJIbTaTOB, BEIBOJIOB M O0OOIICHHUI;

— MPOrHO3UPOBATH BO3MOKHOE PA3BUTHE IMPOIIECCA, a TAKXKE BBIABUTATh
MPETONI0KEHHUS O €T0 Pa3BUTUHU B HOBBIX YCIIOBUSIX.

Paboma c ungopmayueii.

— BBIABIATH AeUIIATH MHGOPMAIINH, TAHHBIX, HEOOXOIUMBIX JIJIS1 OTBETA
Ha BOMPOC U JJISl PEIlICHUS 3a/1a4H;

— BBIOWpATh MHPOPMAITUIO U3 UICTOYHUKOB PA3JIMYHBIX THIIOB,
aHAIM3UPOBATH, CUCTEMATU3UPOBATh U UHTEPIIPETUPOBATH HH(DOPMAITUIO
Pa3IMYHBIX BUAOB M (JOPM TIPEICTABIICHNS,

— CTPYKTYpHPOBaTh UH(POPMAITUIO, IPEACTABIATH €€ B PA3IMYHBIX
dopmax, WILTFOCTPUPOBATH TPpaPUUECKH;



— OLIEHUBATh HAIEKHOCTh NH(OPMAIIUU TIO CAMOCTOSITEIILHO
chopMyITUPOBAHHBIM KPUTEPUSIM.

2) YHuBepcallbHbIe KOMMYHHKATUBHBIC ICHCTBHSI, 00CCIICUNBAIOT
c(OPMUPOBAHHOCTH COLIMATIBHBIX HABBIKOB 00 YyJarOIIUXCS.

Obwenue:

— BOCIIPHHHUMATH U (POPMYIMPOBATH CYKICHHUS B COOTBETCTBHH C
YCIOBHUSIMU U IENSIMU OOIICHHUST; ICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY
3pEHHsI B YCTHBIX U MHUCbMEHHBIX TEKCTaX, AaBaTh MOSICHEHUS 110 X0y PEILICHHUS
3a7a4i, KOMMEHTHPOBATh TIOJTYYCHHBIN PE3yIbTAT;

— B X0Jie 00CYKJIeHUS 3a7]aBaTh BOIIPOCHI [0 CYIIECTBY 00CYKIaeMOn
TEMbI, MPOOJIEMBbI, pelllaeMO 3a/1auu, BbICKA3bIBATh UJI€U, HAlIEJICHHbIE HA TTOUCK
PEIIECHHUS]; COMTOCTABIATh CBOU CYXKIEHUS C CY>KIEHUSIMHU IPYTrUX YYaCTHUKOB
auanora, OOHapy>KMBaTh pa3IMure U CXOJICTBO MO3UIIHI; B KOPPEKTHOU (hopme
dbopMynHpoOBaTH pa3HOIIacus, CBOM BO3PAKCHHUS;

— TPEACTaBIIATH PE3YIbTATHI PEIICHUS 331a4H, SKCIICPUMEHTA,
UCCJIeIOBaHUs, IIPOEKTA; CAMOCTOSATEIHHO BHIOUPaTh (hOpMaT BBICTYIICHUS C
y4€TOM 3aj1a4 IPE3ECHTALUN U OCOOCHHOCTEN ayUTOPUH.

Compyonuuecmso:

— TIOHMMAaTh U UCTOJIb30BATh MIPEUMYIIIECTBA KOMAaHIHON U
WUHANBUIYaTLHON PaOOTHI IPU PEIICHUH yIeOHBIX 3a7a49; MPUHUMAThH IIeTh
COBMECTHOM JIeSTEIbHOCTH, IMJIAHUPOBATh OPraHU3aLMI0 COBMECTHON PaboThI,
pacrpenensTh BUAbI padoT, JOrOBAPUBATHCS, 00CYXKAATh MPOIECC U Pe3yIbTaT
paboThl; 000011aTh MHEHUSI HECKOIBKUX JIIOJICH;

— Yy4acTBOBATH B IPYIIOBLIX (popMax paboThl (00CYXIeHUs, 0OMEH
MHEHUSIMU, «MO3TOBBIE IITYPMBbI» H T.II.); BBIIIOJIHATH CBOIO YaCTh padOTHI U
KOOPAMHUPOBATH CBOM JIEUCTBUS C IPYTUMU YJICHAMH KOMAaH/Ibl; OLICHUBATh
KayecTBO CBOET0 BKJIaJa B OOLIUH MPOIYKT MO KPUTEPUAM, CPOPMYITUPOBAHHBIM
y4aCTHUKaMU B3aHMOJICHCTBHUS.

3) YHuBepcabHbIC PETryIATUBHBIC ICUCTBUS, 00CCIIEYHBAIOT
(opMHUpPOBAaHUE CMBICIIOBBIX YCTaHOBOK M KU3HEHHBIX HABBIKOB TUYHOCTH.

Camoopeanuzayus:

— COCTaBJIATH IIJIaH, aJITOPUTM PELLEHUS 3a7a4uu, BEIOUPATh CIIOCO0
pelIeHus ¢ y4ETOM UMEIOLINXCSL PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YIETOM HOBOM
uH(pOpMAaLIH.

Camoxoumpons:

— BJIQJIeTh HaBbIKAMH MMO3HABATEIbHON pe(IEeKCUN KaK OCO3HAHMS
COBEpIIIAEMBIX AEHCTBHUI U MBICIIMTENbHBIX MIPOLECCOB, UX PE3YyIbTAaTOB; BIA/I€Th



CIoco0aMu CaMOIPOBEPKH, CAMOKOHTPOJIS TPOLIecca U Pe3ysbTaTa pereHHs
MaTeMaTU4YecKOoi 3a1a4u;

— MpEeIBUIETh TPYAHOCTU, KOTOPbIE MOTYT BOZHUKHYTh IIPU PELLICHUU
3aJ]a4M, BHOCUTh KOPPEKTUBHI B I€ATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB,
JTAHHBIX, HAWJACHHBIX OMNOOK, BHISIBICHHBIX TPYAHOCTEH;

— OIICHUBATh COOTBETCTBHUE PE3yNbTaTa IEJIA U YCIOBHIM, OOBSICHATD
NPUYUHBI JOCTUKCHHSI HITH HETOCTHKEHHS Pe3yNIbTaTOB JIeATEIbHOCTH, HAXOAUTh
OLIMOKY, AaBaTh OIIEHKY MPHUOOPETEHHOMY OIBITY.

IIpenmeTHbIe pe3yabTaThl
10 knacc

— CB000OAHO ONepUPOBATH OCHOBHBIMU MOHSITHSIMU CTEPEOMETPUHU TIPH
pEeLlIeHUY 337a4 U IPOBEICHUN MAaTEMaTHUECKUX PACCyX ACHUM.

— IlpuMeHsATh aKCHOMBI CTEPEOMETPHUH U CIEJCTBUS U3 HUX MPHU PEHICHUN
reOMETPUYECKUX 3a]1a4.

— KraccuuuupoBars B3aMMHOE PacoIOKEHUE IPSAMBIX B IPOCTPAHCTBE;
IUIOCKOCTEN B MIPOCTPAHCTBE; MPSIMBIX U MJIOCKOCTEH B MPOCTPAHCTBE.

— CB000OAHO ONEpUPOBATh MOHATUSMHU, CBA3aHHBIMU C YIIaMU
B TIPOCTPAHCTBE: MEXKY MPSMBIMH B POCTPAHCTBE; MEXKIY MPSMOU U
TUIOCKOCTBIO.

— CB00OAHO ONIepUPOBAThH MOHATUSIMHU, CBI3aHHBIMU C MHOTOTPAaHHUKAMH.

— CB00OOIHO pacno3HaBaTh OCHOBHBIE BUJIbI MHOTOTPAaHHUKOB (ITpU3Ma,
nupamMuaa, NpsMOYroJiIbHbIM Napajuiesienume, Kyo).

— KnaccuduunpoBars MHOrOrpaHHMKY, BBIOUpasi OCHOBAaHUS IS
KJIaCCU(PHKAIUH.

— CB00OAHO OIEpUPOBATH OHATUSMMU, CBSI3aHHBIMU C CEUEHUEM
MHOTOTPAaHHUKOB IJIOCKOCTBIO.

— BBINONHATH MapauienbHOe, IEHTPAIbHOE U OPTOTOHATIBHOE
MPOEKTUPOBaHKE GUTYP HA MIIOCKOCTH; BRIMOIHATH U300pakeHus: GUryp Ha
IUIOCKOCTH.

— CTpouTh ceueHUs: MHOTOTPAHHUKOB Pa3IMYHBIMU METOAAMHU, BHITIOIHATD
(BBIHOCHBIE) TJIOCKHUE YEPTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP: BUJ
CBEpXYy, COOKY, CHU3Y.

— BpIUKCHITH MWIOMIAAN TOBEPXHOCTEH MHOTOTPaHHUKOB (TIpU3Ma,
nMpamMujia), FCOMETPUUECKUX TEJ ¢ MPUMEHEHUEM (popMyI.



— CB00OOIHO oneprupoBaTh NOHIATHUAMU: CHMMETPUS B IPOCTPAHCTBE;
LIEHTP, OCh U IJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TJIOCKOCTh CUMMETPUU
buryps.

— CB000OJIHO ONIEpUPOBATh MOHSATUSIMU, COOTBETCTBYIOIIUMHU BEKTOPaM U
KOOpJIMHATaM B MTPOCTPAHCTBE.

— DBBINOIHATE JEUCTBUS HAJl BEKTOPaMH.

— Pemats 3a1aun Ha 10Ka3aTEIBCTBO MATEMATUYECKUX OTHOIIEHUN U
HAXO0XKJICHHE T€OMETPUUYECKUX BEIMYNH, TPUMEHSISI U3BECTHBIE METOJIBI TTPH
pEIIeHUY MaTeMaTUYeCKUX 3aa4 TOBBIIICHHOTO ¥ BLICOKOTO YPOBHS CJI0KHOCTH.

— IIpuMensaTs nmpocTenre nporpaMMHBIE CPEACTBA U AJIEKTPOHHO-
KOMMYHHUKAIMOHHBIE CUCTEMBI [IPU PEILIEHUU CTEPEOMETPUUECKUX 3aaU.

— MH3BnekaTh, mpeoOpa3oBbIBATh U HHTEPIIPETUPOBATH HH(DOPMAIIUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUECKUX QUTYpaX, MPEACTABICHHYIO HA YepTexKaxX U
pPUCYHKAX.

— IlpumeHsTHh MOMyYEHHbIC 3HAHUS HA MPAKTUKE: CPABHUBATH U
AHAJIM3UPOBATH PEAIbHBIC CUTYAllUH, IPUMEHSATHh U3yUYCHHBIE MIOHITHUS B IPOLIECCE
MOKMCKA PEUICHUSI MAaTEeMAaTUYECKH CPOPMYIMPOBAHHOM MPOOIEMBI, MOJIETUPOBAThH
peabHbIE CUTYyaIluU Ha SI3bIKE T€OMETPHUH, UCCIIEA0BATh MOCTPOCHHBIE MOJICIIHU C
HCIIO0JIb30BAHUEM T€OMETPUUECKUX TTOHSATUM U TEOpeM, allrnapara ajreopsl; peniaTh
MPaKTUYECKUE 3a/1a4H, CBI3aHHBIE C HAXOXKJICHUEM T€OMETPUUECKUX BETUYHUH.

— HwmeTth nipeacTaBieHrst 00 OCHOBHBIX dTanax pa3BUTHS T€OMETPUM KaK
COCTaBHOU 4acTH (YHIAMEHTA PA3BUTHSI TEXHOJIOTHIA.

11 knace

— CB00OIHO OMEepUPOBATh MOHITHSAMU, CBA3AaHHBIMU C IIUJIUHIPUUYECKOM,
KOHUYECKOHN U chepuuecKor MOBEPXHOCTAMHU; OOBSICHATH CIIOCOOBI TOJTYUEHUS.

— OnepupoBath NOHATUAMU, CBA3aHHBIMU C T€JIAMH BPALLICHUS:
LHUIMHIPOM, KOHYCOM, c(hepoit 1 mapom.

— Pacno3naBath Tena BpaiieHus (LHIMHIP, KOHYC, cepa U 1map) u
OOBSICHSITH CIIOCOOBI MOTYYEHHUS TE BpalllCHUSI.

— 6 KnaccuduuupoBath B3aMMHOE PACIOIOKeHUE cPepbl U TIIOCKOCTH.

— BBIUUCIATS BETUYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB U TEN BPAILICHUS,
00BEMBI U TUIOMIAJAN TOBEPXHOCTEH MHOTOTPAHHUKOB U TEJI BpallleHUsI,
T€OMETPUYECKUX TEJl C MPUMEHEHHEM (HOPMYIIL.

— CB00OJIHO OMEPUPOBAThH MOHSATUSIMU, CBSI3aHHBIMU C KOMOUHALIUSIMU T
BpaIlleHUs] © MHOTOTPAaHHUKOB: MHOTOT'PaHHUK, BIIUCAHHBIN B cepy U ONMHUCAHHBIN
okoJ10 cepsl; chepa, BucaHHasi B MHOTOTPAHHUK UJIM TEJIO BPAILICHHUS.

— BBIUUCIATE COOTHOIIEHUS MEXAY TIJIOMIA/ISIMU TOBEPXHOCTEN U
00BbEMaMHU ITOJOOHBIX TE.



— H3006paxats n3ydaemMbie GUTYPHI; BBITTOIHSITH (BBIHOCHBIC) TIJIOCKUE
YEPTEXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX PUTYDP: BUJ CBEPXY, COOKY, CHHU3Y;
CTPOUTH CEUECHUS TEJ BpAIllCHUS.

— H3BreKkaTh, MHTEPIPETUPOBATH U MPEOOPa30BbIBATH MH(DOPMAIIUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX DUTYpaX, MPEACTABICHHYIO HA YepTexax 1
PUCYHKaX.

— CB000OAHO ONEepUPOBAThH MOHATUEM BEKTOP B IPOCTPAHCTBE.

— BrpInonHATE onepanyu HajJ BEKTOPAMH.

— 3ajaBarh IIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPAUHAT.

— Pemath reomeTpruuecKue 3a1a4 Ha BHIYUCICHHE YTIIOB MEXKY
MPSIMBIMU U TJIOCKOCTSMU; BBIYHUCIIEHUE PACCTOSIHUM OT TOUYKHU JI0 TJIOCKOCTH; B
L[EJIOM, Ha IPUMEHEHHUE BEKTOPHO-KOOPAUMHATHOTO METO/IA MPU PELIECHUH.

— CB000HO OnEepUpOBaTh MOHITUSIMU, CBA3aHHBIMU C JIBU)KEHHEM B
IIPOCTPAHCTBE; 3HATH CBOMCTBA JIBUKEHUM.

— BbInonHaTs n300pakeHus MHOTOIPaHHUKOM U T€J BpallleHUs IIPU
NapajiieIbHOM MEPEHOCE, LIEHTPAIIbHOM CUMMETPHUH, 3€pKaJIbHON CUMMETPHUH, IPU
MIOBOPOTE BOKPYT NPAMON; MpeoOpa3oBaHUs MOI00US.

— CTpouth CeUeHUsI MHOTOTPAHHUKOB U TEJ BpallleHUs: CEUCHUS
UUIUHIpa (MapauiebHO U NEPICHANKYIISIPHO OCH), CEUCHHS KOHYyCa
(mapasnsenbHOe OCHOBAHMIO M MPOXOJSIIEe Yepe3 BEPIIMHY), CEUSHHUS 1Iapa.

— Hcnonp30BaTh METOABI TOCTPOEHHUSI CEYEHHUM: METOJL CJIEIOB, METOL
BHYTPEHHET0 MPOEKTUPOBAHUS, METO]I IEPEHOCA CEKYIIEH TIOCKOCTH.

— Jloka3pIBaTh F€OMETPUUYECKHUE YTBEPIKICHHUS.

— IlpumensaTs reomeTpudeckue (PaKThI IS PEHICHUS CTEPEOMETPUUECKUX
3a/1a4, MPEIOIAralNX HECKOIBKO IaroB PELICHHUS, €CIIH YCJIOBUSI IPUMEHEHHUS
3aJ1aHbI B SIBHOW W HESIBHOU (hopme.

— Pemarp 3a1aun Ha 10KAa3aTENBCTBO MATEMATUYECKUX OTHOIIEHUN U
HAaXO0XJAEHUE Fr€OMETPUYECKUX BEJTNYUH.

— IIpuMeHsATh NpOrpaMMHBIE CPEICTBA U JIIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI MPU PEIICHUU CTEPEOMETPUUYECKUX 3a/1a4.

— IIpumeHsTh MOMyYEHHbIC 3HAHUS HA MPAKTUKE: CPABHUBAT,
aQHAJIM3UPOBATH U OLICHUBATH peajibHbIC CUTYAIlMU; IPUMEHSATh U3yYCHHbIC
MOHSTHUSI, TEOPEMBI, CBOICTBA B MPOLIECCE TOMCKA PEHICHHS] MAaTEMaTUYECKH
chopMyIMPOBAHHON MPOOIEMBI, MOJICTIUPOBATH PEaIbHbIEC CUTYAIlUU Ha SI3bIKE
r€OMETPHUH, UCCIIE0BATh OCTPOCHHBIE MOJEIIU C UCIIOJIb30BAaHUEM
T€OMETPUYECKUX MOHATUM U TEOpEM, arlrapara ajareopbl; peniaTh MPaKTUYECKHUe
3a/1a4d, CBSI3AHHBIE C HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYHUH.



— Hmetsb MMpCACTABJICHUS 00 OCHOBHBIX dTarax pa3BUTHUA TCOMCTPHUH KaK
COCTaBHOM 4acTH (bsz[aMeHTa Pa3BUTHUA TEXHOJIOTH.



3. TEMATUYECKOE IINTAHUPOBAHHUE

10 knace
Tema\ Paznen KomnuectBo | Hcnons3oBanue
JacoB S0P\LIOP
BBenieHue B cTepeOMETPHUIO 24 POIIL, M350
B3anmHOe pacrosiokeHne npsiMbIX B 6 POIIIL, M30
IIPOCTPAHCTBE
[TapannenpbHOCTh NPSAMBIX U 8 POII, MDO
IIJIOCKOCTEH B MPOCTPAHCTBE
[lepnieHIUKYIAPHOCTD NPSIMBIX U 26 POII, MDO
IJIOCKOCTEH B MPOCTPAHCTBE
VYTIbl U pacCTOSHUS 16 POII, MDO
MHororpaHHUKH 7 POII, MDO
BekTophl B mpocTpaHCTBE 13 POII, MDO
JIBrxeHus 5 POIII, MDO
11 kaace
Tema\ Paznen KommuectBo | HMcmonns3oBaHue
4acoB DO0P\LIOP
AHanuTH4YECKasi TECOMETPUS 15 POIII, MBO
[ToBTOpEHue, 00001IEHNE U 15 Poll, M30O
cucTeMaTHu3anus 3HaHUMN
O0bEM MHOTOTpaHHUKA 17 POIIL, M350
Tena BpaieHus 24 POIIL, M350
[Tnomanu mMoBepXHOCTH U 00BEMBI 9 POII, MDO
KPYTJIBIX TEII
[ToBTOpeHue, 06001IeHNE U 25 POII, MDO

cucCTeMaTHh3alvsa 3HaHUH




