s

)
1
\
\
»

%
.
.
)}
)

4

]

\

5

\

\
)

\
M
4,
]
N
g
8
3
\
’
M
4




HOACHUTEJIBHAA 3AIIMCKA

PaGouas mporpamma ydeOHOro kypca «l'eomerpus» 0a30BOTO ypOBHS IS
oOyuaromuxcst 10 —11 kmaccoB paspabotaHa Ha ocHOBe DenepaibHOTO
rOCYJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHJAapTa CPEeIHEro o0Iero oopa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX  TpPeOOBaHWH, TMPEHBABIICMBIX K
MaTEeMaTUYECKOMY OOpa3OBaHHWIO, M TPAJAMUIUNA POCCHIMCKOTO 00pa3zoBaHUS.
Peanuzammst mporpaMMbl o0ecrieynBaeT OBJIAICHUE KIIFOUEBBIMH KOMIIETEHITUSIMU,
COCTaBJIIFOIIIMMH OCHOBY JIJII CaMOPa3BHTHS M HEMPEPHIBHOIO 00pa30BaHMS,
IIEIIOCTHOCTh OOIIEKYIbTYPHOTO, JIMYHOCTHOTO M IIO3HABATEIBLHOTO Pa3BUTHS
JUIHOCTH 00 YYaIOIIUXCH.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CpPEAHEro OOILEero
o0Opa3oBaHMsl O0YCJIOBJIEHA NPAKTHUYECKON 3HAYMMOCTBIO METANpPEIMETHBIX U
NPEeIMETHBIX PE3YyIbTaTOB OOYYEHHs] TE€OMETPUM B HANPaBICHUH JMYHOCTHOTO
pa3BuUTHs OO0yYarommxcs, (GOpMUPOBaHUS (PYHKIIMOHAIHHOW MaTeMaTHYECKOM
IPaMOTHOCTH, U3YU€HUS IPYrUX Y4eOHbIX AUCUMIUIMH. Pa3Butue y oOydarommxcs
NPaBUIBHBIX NPEICTABICHUNA O CYIIHOCTH M IMPOUCXOXKACHUM T'€OMETPHUUYECKHUX
abcTpakiuii, COOTHOIICHHH pPEaThbHOTO0 W HEaIHHOr0, XapaKTepe OTpaKCHHs
MaTeMaTUYECKON HAyKOH SIBJICHUN U TIPOIIECCOB PEATbHOT'O MUPA, MECTE T€OMETPUH
B CUCTEME HayK M POJIM MaTeMaTUYECKOr0 MOAEINPOBAHUS B HAYYHOM ITO3HAHUU U
B IIPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS YUAIIUXCs, a
TaK)KE KadecTB MBIIUICHUS, HEOOXOAUMBIX /IS aJanTalid B COBPEMEHHOM
00I11eCTBE.

I'eometpus siBisieTcs OAHUM U3 0a30BBIX NPEIMETOB HAa YPOBHE CPEIHErO
oOuiero oOpa3oBaHMA, TaK Kak O0ECHEeYMBAaET BO3MOXHOCTb HW3YYEHHUS Kak
JUCIMILINH €CTeCTBEHHO-HAYYHON HAMPaBICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornueckoe MbllUIEHHE, (OPMUPYEMOE MpPU H3YYEHHHM OO0YYarolIMMMCS
HNOHATUHHBIX OCHOB T€OMETPUU U TIOCTPOECHUH 1IETOYKH JIOTMUECKUX YTBEPXKIECHUN
B XOJ€ pEUICHHs TeOMETPHUUYECKHUX 3aJad, YMEHHE BBIIBHTaTh M OIPOBEPraTh
TUIOTE3bl HETOCPEICTBEHHO HCIOJB3YIOTCA TMPH PEIICHUH 3aJad e€CTeCTBEHHO-
HAy4YHOT'0 LIMKJIA, B YACTHOCTHU U3 Kypca (PU3UKU.

YMeHue opueHTHpPOBATHCS B MPOCTPAHCTBE UTPAET CYHIECTBEHHYIO POJIb BO
BCeX 00JacTsSIX AEATENbHOCTH uenoBeka. OpHeHTalusi YelnoBeKa BO BPEMEHU H
MPOCTPAHCTBE — HEOOXOJMMOE YCJIOBHUE €ro COIHaIbHOTrO ObITHS, (dopma
OTPaKEHHUSI OKPYXKAIOIIEro MHpa, YCIOBHE YCHEIIHOTO MO3HAHMS U aKTHBHOI'O
npeobpazoBaHusi  AEUCTBUTENBHOCTH. OmnepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu 00BEANHSIET Pa3HbIe BUABI YI€OHOM U TPYJOBOU NE€ATEIBHOCTH, SBIISETCS



OJIHUM M3 Tpo(eccCHOHaTbHO BaXHBIX KAauecTB, IMOATOMY akTyajbHa 3a/aya
dbopMupoBaHuss y  OOydYalOIIMXCS  MPOCTPAHCTBEHHOTO  MBIIUICHUS  Kak
Pa3HOBUJHOCTH OOpA3HOrO MBILIUIEHUS — CYIIECTBEHHONO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUYECKON ASSITEIHHOCTU IO MHOTUM HaIlpaBICHUSIM.

Lens ocBoeHust mporpammbl ydeObHoro kypca «l'eomerpus» Ha 0a3oBOM
ypoBHE 00yueHuss — oOmeoOpazoBareIbHOE M OOLIEKYJIBTYPHOE pa3BUTHE
oOyuarouxcs yepe3 odecrnedeHre BO3MOXKHOCTH MPUOOPETEHUS U UCTIONb30BaHUS
CUCTEMAaTUYECKUX TIE€OMETPUYECKUX 3HAHUW U  JIEUCTBHM, CHELUPUUHBIX
r€OMETPUH, BO3MOXKHOCTH  YCIIEUIHOTO MPOJOJDKEHHS  00pa3oBaHMs IO
CHENUATBHOCTSM, HE CBSI3aHHBIM C MPUKJIAIHBIM UCIIOJIb30BAHUEM T€OMETPHUHU.

[Iporpamma mno reomeTrpud Ha O0a30BOM YpOBHE IIpEeIHA3HA4YeHa IS
0o0y4Yarommxcs CpeHEe MIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYAHEHUI
Ha YpOBHE OCHOBHOro 00I1ero odpa3zoBaHusa. Takum oOpa3om, oOydaroluecs Ha
0a30BOM YPOBHE JIOJKHBI OCBOUTH OOIIIME MaTEeMaTUUECKHE YMEHUS, CBSI3aHHBIE CO
CHeHU(PHUKON TeOMETpUN U HEOOXOJUMBIE I KU3HU B COBPEMEHHOM OOILIECTBE.
Kpome 3T0ro, oH1 UMEIOT BO3MOXKHOCTh H3YUYUTh T€OMETPHUIO 00Jiee MIy0OKO, €CIIU
B JlaJbHEHIIEeM BO3HUKHET HEOOXOJMMOCTh B TE€OMETPUYECKHMX 3HAHUIX B
npodeccuoHaIbHOM NeATeTbHOCTH.

JlocTikeHrne UenM OCBOEHHS MpPOrpaMMbl OOECIIEUMBAETCS PEHICHUEM
COOTBETCTBYIOIIMX  3a1ay. [IpuopuTEeTHBIMM 3ajJayaMud  OCBOEHHS Kypca
«["'eomerpuny» Ha 6a30BOoM ypoBHE B 10—11 kiaccax sBIISIIOTCS:

e (opMUpOBAaHME TPEACTABICHUS O TEOMETPUM KAaK YacTH MHPOBOI

KYJbTYPbl U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MHPOM;

e (opmMupoBaHHE NpPEACTABICHUS O MHOTOI'PAHHHUKAX U TelaX BpalleHUs KaK
O BaXHEUIIUX MAaTEeMAaTHMYECKUX MOJENSAX, MO3BOJIAIONIMX OMHCHIBATH U
U3y4aTh pa3HbI€ SBJICHUS OKPY>KAIOLIETO MUPA;

e (opmupoBaHHE yMEHHA pacno3HaBaThb Ha YEpTEXax, MOACIIX U B
peaIbHOM MHUPE MHOTOI'PaHHUKU U TeJla BpallleHUs;

e OBJAJCHHE METOJAMH PEIICHUS 3a/lady Ha MOCTPOCHUS Ha M300paKEHUSIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHHEe yMEHHUS ONEPUPOBATH OCHOBHBIMU TOHATHSIMH O
MHOTOI'paHHUKaX U TelaX BPalleHUsI U UX OCHOBHBIMH CBOICTBaMU;

e OBJAJACHUE  AITOPUTMAMHM  PEIIEHUS  OCHOBHBIX  THUIIOB  33J]1ay;
(GbopMHpOBaHME yMEHHUS MPOBOJUTH  HECJIOXKHBIE  JIOKA3aTEIbHbBIC
paccyXKJIeHusi B XOJAE pELICHUS CTEePEOMETPUYECKMX 3ajady M 3aJad C
MIPAKTUYECKUM CO/ICPKAHUEM;

e Pa3BUTHUE UHTEIJIEKTYyaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN 00yUaromuxcs,
NIO3HABATEIBbHON aKTUBHOCTH, MUCCIIEIOBATENbCKUX YMEHHM, KPUTHUYHOCTH
MBIIIUICHUS;



e (opmupoBaHre PyHKIIMOHATILHON I'PAMOTHOCTHU, PEJIEBAHTHON IT'€OMETPHH:
YMEHHE PaclO3HaBATh MPOSBICHUS T€OMETPUUECKUX MOHITUH, OOBEKTOB U
3aKOHOMEPHOCTEW B peajbHBIX JKU3HEHHBIX CUTYallUsAX U MPHU HW3YYEHUU
IpYyrux  y4eOHbIX  MPEAMETOB,  MPOSBIEHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (POpMYyIMpPOBaTh UX HA A3BIKE T€OMETPUHM U CO3/1aBaTh
r€OMETPUYECKUE MOJEIH, NPHUMEHATh OCBOCHHBIH TI'€OMETPUYECKHM
anmapaT  JAfs8  peleHHs — MPaKTHUKO-OPUEHTHUPOBAaHHBIX  3ajad,
MHTEPNPETUPOBATH U OLIEHUBATH MOJYyYEHHBIE PE3YIbTAThI.

OTAnuuTenbHON OCOOEHHOCTHIO MPOTrpaMMBbI SIBJISIETCS BKIIIOUEHHUE B KYpC
CTEpPEOMETPHUH B HaYaje €ro U3y4eHUs 3a7a4, PeIacMbIX Ha YPOBHE UHTYUTHUBHOT' O
NO3HAHUSA, U ONpPENeNEHHBIM 00pa3oM OpraHu3oBaHHas padoTa HAJX HUMH, YTO
CIIOCOOCTBYIOT ~Ppa3BUTHIO JIOTMYECKOTO M MPOCTPAHCTBEHHOI'O MBILUICHHUS,
CTUMYJIMPYET MPOTEKAHUE NHTYUTUBHBIX ITPOLIECCOB, MOTUBUPYET K JAAJbHENIIEMY
U3YUYEHUIO MIpeIMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUSA MUMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IMPEIMETHO-
NPaKTHUYECKON J1eATeNbHOCTH. Pa3BUTHE NPOCTPaHCTBEHHBIX MPEICTABICHUN Yy
y4daluxcs B Kypce CTEpEOMETPHUH ITPOBOIUTCA 32 CUET PELICHMS 3a7a49 Ha CO3JJaHuE
OPOCTPAHCTBEHHBIX O0Pa30B M 3aJa4 HAa ONEPUPOBAHHE MNPOCTPAHCTBEHHBIMHU
oOpazamu. Co3gaHue oOpaza MOPOBOJIUTCS C OMOPOM Ha HAIISAHOCTh, a
OIlEpUpPOBAHUE 00pPa30M — B YCJIOBUSIX OTBJICUEHUS OT HAIJISJHOCTH, MBICICHHOTO
U3MEHEHMSI €r0 UICXOAHOI0 COAEPKAHMSL.

OcHoBHBIE cozeprkarenbHble TUHUKA Kypca «l'eomerpun» B 10—-11 kiaccax:
«MHororpaHHukn», «IIpsiMble U TUIOCKOCTH B MPOCTpaHCTBeY», «Tena BpaiieHus»,
«BexTopsl 1 KoOpAMHATHI B pocTpaHCTBEY. DopMUpoBaHHE JTOrMUECKUX YMEHUI
pacnpezenseTcs: He TOJIbKO M0 CoiepKaTeIbHbIM JIMHUSAM, HO U IO ToAaM 00y4eHus
Ha YPOBHE CpeJIHEro 00111ero o0pa3oBaHusl.

Conepxxanue oOpa3oBaHMs, COOTBETCTBYIOLIEE IMPEAMETHBIM pe3yJbTaTaM
OCBOEHHUSI paboueil mporpamMmbl, pacnpeldenéHHbIM 10 ToAaM oOy4yeHus,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJIAJIEHHE TIE€OMETPUUYECCKUMHU
HNOHSTUSIMU M HaBBIKAMH OCYILECTBIISUIOCH MOCIEA0BATEIBHO U MOCTYNATENbHO, C
COOJIIOICHHEM MPUHIUIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAINCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKMX MPEICTABICHUN OOy4arouIuxcs, pacuiupss U
yray0msis e€, o0pa3ysl IpOYHblE MHOXKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJIAHE

Ha u3yuenue reomerpun orBoautcs 2 yaca B Hepemo B 10 knacce u 1 yac B
Hezento B 11 kiacce, Bcero 3a Ba roja o0yuenus - 102 yueOHbIX yaca.



COILEPKAHUE YYEBHOI'O KYPCA
10 KIIACC

I[IpssMbIe ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHS ~ cTepeoMeTpud. Touka, TmpsMas, IUIOCKOCT,
npocTpaHcTBO. [loHsITHE 00 aKCMOMATHYECKOM TMOCTPOCHUU CTEPEOMETPHH:
AKCHUOMBI CTEPEOMETPHUU U CIIEICTBUS U3 HUX.

B3anmHoe pacnonokeHue TMpsMBIX B NPOCTPAHCTBE: IE€pECEKarolInuecs,
napajulejbHble W CKpeluBaromuecs npsMele. [lapamienbHOCTh OPSAMBIX U
IUDIOCKOCTEM B  IIPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IMPOCTPAHCTBE;
NapaJUIENIbHOCTh TPEX MPSAMBIX; MAPAIIIENBHOCTh MPSAMOW M IUIOCKOCTH. YTUIBI C
COHAIIPABJICHHBIMM CTOPOHAMH; YroJd MEXAY NpsIMbIMU B IPOCTPAHCTBE.
[TapauiennbHOCTB IIOCKOCTEN: HapasulesibHbIe INIOCKOCTH; CBOMCTBA apaJUIEIIbHBIX
wiockocter. [IpocTeiimme mpocTpaHCTBEHHBIE (UTYPHI HA MJIOCKOCTH: TETPa’p,
KyO, mapajuiesenumes]; HOCTpPOEHUE CEUCHU.

[TepnieHAUKYISAPHOCTH MPSIMON U TUIOCKOCTU: NEPICHANKYJISPHBIE MPSIMbIC B
IIPOCTPAHCTBE, IIPSMbBIE MAPAUICIIBHBIE W NEPIECHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK TMEPHEHAUKYJISIPHOCTA TNPSAMOM M IUIOCKOCTH, TeOopeMa O NPsIMOU
MEePIEHANKYIAPHON TIOCKOCTH. YTJIBI B MPOCTPAHCTBE: YOl MEXAY MPSIMON U
IUIOCKOCTBIO;  JIBYTPAHHBIA  yroj, JIMHEWHBIM yrojl JBYIPAHHOIO  yrija.
[lepnieHaUKYIJISIp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IUIOCKOCTH, PACCTOSIHUE
OT TIPSIMOM IO TFTIOCKOCTH, MPOEKITHs (PUTYPHI HA TIIOCKOCTh. [lepneHauKyIsspHOCTh
IJIOCKOCTEMN: MPU3HAK MEPNEHAUKYISIPHOCTUA JIBYX IUIOCKOCTe. Teopema o Tpéx
IIEPIICHAUKYJIIAPAX.

MHororpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIBIE
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOrOrpaHHuKa. [Ipusma: N-yroyibHas
npu3Ma; 'paHd U OCHOBAHUS MPU3MBI; MpsiMas U HAKJIOHHAs! MPU3MBbI; OOKOBas M
IIOJTHAs ITIOBEPXHOCTh IIPU3MBL. [Tapautenenunen, IPSMOYTOJIbHBIN
napajuleJIenine] U ero cpoucrsa. llupammpa: n-yronpHas nupamuna, TPaHH U
OCHOBAHUE MUPAMUJIbI; OOKOBAs U MOJTHASI TOBEPXHOCTh MUPAMU/IbI; TPaBUIbHAS U
yceu€éHHasg MNHpaMHaa. OJIEMEHTbl NOpu3Mbl W nupamunbl. lIpaBusibHbIE
MHOTOTPAHHUKHU: MOHATHE MPAaBWIHBHOTO MHOTOTPAHHUKA; ITPABUJIbHAS IIPU3Ma U
MpaBWIbHAs TNHUpPAMHUAA; NPABWIbHASA TPEYroJbHAas MNHUPAMUIA W IPABUIbHBIN
TeTpadsip; KyO. IlperncraBieHue o TpaBUWIIBHBIX MHOTOIPAHHHMKAX: OKTa’3p,
nonexkasap v ukocasap. CeyeHns NpU3Mbl U TUPaMU/IbI.

CummMmerpusi B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, MPSAMOM,
IJIOCKOCTH. DJIEMEHTBHI CAMMETPUH B TUPAMUAAX, MApAILICTCIUIIENAX, MPABUIIbHBIX
MHOT'OTPAHHUKAX.



Boblunciienne 31€eMEHTOB MHOTOTPaHHUKOB: pEOpa, JMaroHaiu, YIJIbL.
[Tnomans OOKOBOW IMOBEPXHOCTH U TIOJHOM TOBEPXHOCTH NPSIMOM TPHU3MBI,
TUTOIIAa/Ih OCHOBAHUH, TeOpeMa 0 O0KOBO MOBEPXHOCTH MPsAMOii ipu3Mbl. [Lmomans
OOKOBOW TOBEPXHOCTH M NOBEPXHOCTH MPaBWIBHON NUPAMHUABI, TEOpPEMA O
wioniaau yceu€Huoi nupaMuipl. [lonsitue 06 00béme. OObEM TUPAMUIBL, IPU3MBI.

[TonoOubie Tenma B mnpocTtpaHcTBe. COOTHOLIEHHS MEXIY IUIOMIAASIMU
MOBEPXHOCTEHN, 00bEMaMU TTOIOOHBIX TEJI.



IIVTIAHUPYEMBIE PE3YJIBTATbDI
JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yJabTaThl OCBOEHHUS MPOTpaMMbl Y4eOHOrO MpeaMera
«MaremaTurKay XapakTepU3yIOTCS:

I'paxxnanckoe BocnuTaHue:

c(hOpMHUPOBAHHOCTBIO TPAKTAHCKOM MO3UIIMN 00YUAIOMIErocs] Kak aKTHBHOTO
U OTBETCTBEHHOI'0 WIECHA POCCHICKOro 0OIecTBa, MPEJACTABICHUEM O
MaTeMaTHYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
OpoLeyp TpakIaHCKOro oOmiecTBa (BBIOOPHI, OMNPOCHI U Tp.), YMEHHEM
B3aUMOJICHCTBOBaTh C COLMAIbHBIMU HWHCTUTYTaMHM B COOTBETCTBHHM C HUX
GYHKIUSMUA U HA3HAYCHUEM.

IlaTpuoTHyeckoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTHIO POCCUHUCKOM IPaKIaHCKOW MICHTUIHOCTH, YBOKCHUS K
MPOIIJIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTUKH, [ICHHOCTHBIM OTHOIIIEHUEM K
JOCTHKEHUSIM POCCUMCKUX MAaTEMAaTHUKOB M POCCUHUCKOM MaTeMaTUYECKOMN IIIKOJIBI,
K HCIIOJIb30BAHUIO JTUX JOCTHKEHUN B JPYrMX HayKax, TEXHOJIOTHSX, cdepax

3KOHOMUKH.
JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:
OCO3HAaHUEM JTYXOBHBIX LIEHHOCTEN POCCUKCKOTO HapOJa;

c(hOpMHPOBAHHOCTBIO  HPAaBCTBEHHOI'O  CO3HAHMSI, OJTUYECKOTO  IOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHHEM JOCTKEHUN HAYKH U JICSITEIBHOCTHIO
y4€HOr0; OCO3HAHHEM JIMYHOT'O BKJIa/Ia B IOCTPOCHUE YCTOMYUBOIO OYAyIIIEro.

JcTeTnyecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOIICHHUEM K MHUPY, BKIIOYAsl SCTETUKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEHN, 00BEKTOB, 3a/1a4, PEIICHUH, PACCYKIEHUN; BOCTIPUUMUYUBOCTHIO
K MaTeMaTUYECKHUM aCIIeKTaM Pa3IMYHBIX BUIOB HCKYCCTBA.

du3nvecKoe BOCIUTAHHE:

c(OpMHPOBAHHOCTBIO YMEHHSI TPUMEHSITH MaTeMaTHYEeCKUe 3HAHUS B
MHTEpecax 370pOBOro U 0e30mMacHOro o0pasa *KU3HU, OTBETCTBEHHOI'0 OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOE MUTaHME, COATTAHCUPOBAHHBIM PEXKUM 3aHSATUN U
OTJIbIXa, peryisipHast pu3nyeckast aKTUBHOCTD); (PU3MYECKOT0 COBEPIIICHCTBOBAHUS,
IIPH 3aHSATUSX CTIOPTUBHO-030POBUTEIHHON JESATETHHOCTHIO.

TpyaoBoe Bocnuranue:

TOTOBHOCTBIO K TPYJY, OCO3HAHMEM IIEHHOCTH TPYIOJIIO0US; UHTEPECOM K
paznuyHbiM  chepaM  MPOPECCHOHANBHOM  JAESATENILHOCTH,  CBA3aHHBIM  C
MaTEMaTUKOW M e TPWIOKEHUSMU, YMEHHEM COBEPIIATh OCO3HAHHBIM BHIOOD
Oynymieit npodeccud W peaiM30BbIBATH COOCTBEHHBIC JKU3HECHHBIC ILJIAHBI;
TOTOBHOCTBIO W  CIOCOOHOCTHIO K  MaTE€MaTHYECKOMY OOpa3oBaHUIO U



caM0o00Opa30BaHUI0 Ha MPOTSHKEHUM BCEM J>KU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYACTHIO B PELICHUH MPAKTUYECKUX 3a/1a4 MAaTEMATUYECKON HAITPaBIECHHOCTH.

JKOJIOrHYeCKOe BOCIIUTAHHE:

c(hOpMUPOBAHHOCTBIO JKOJOTUYECKON KYyJIbTYpbl, MOHMUMAHUEM BIIMSHUSA
COLMAJIBHO-?)KOHOMHUYECKUX IMPOLIECCOB HA COCTOSIHUE MPUPOIHOM M COLMATIBLHOU
Cpelbl, OCO3HaHWEM TJ00aJbHOTO XapakTepa OSKOJOTHYECKUX MpoO0seMm;
OpUEHTAIlMell Ha MPUMEHEHUE MATEMAaTHYEeCKUX 3HAHUU JJIsI pelieHUs 3aj1ay B
00J1aCTH OKPY>KaroIel Cpe/ibl, INITAHUPOBAHUS TOCTYINKOB U OLIEHKU UX BO3MOXKHBIX
MOCJIEACTBUH JIJISI OKPYKAIOIIEH CPEBI.

LleHHOCTH HAYYHOI'0 TO3HAHUA:

c(hOpMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM U  OOIICCTBEHHOW TMPAKTUKH, [MOHWMaHUEM
MaTEMaTUYECKON HAyKh Kak cgepbl YeIOBEUECKOW eATeNbHOCTH, ITaloB €&
pa3BUTHUS W 3HAYUMOCTH [JI1 PAa3BUTHS UUBWIN3ALHUH; OBJIAJCHUEM SA3bIKOM
MaTeMaTHUKAd W MaTE€MaTUYECKOM KYyJIbTYpPOM KakK CpPEICTBOM MO3HAHUS MHPA;
FOTOBHOCTBIO OCYHIECTBJISATh NMPOEKTHYK) W HCCIEAOBATEIBCKYIO JEATEIbHOCTD
WHIVBHUIYAJbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeranpenMeTHbIe Pe3yJIbTaThl OCBOCHHUS IPOrpaMMbl YYEOHOT'O MpeaMeTa
«Marematuka» XapaKTepU3yoTCs OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HABAMENbHBIMU  OCLICBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elicmeusiMuU, YHUBEPCANbHbIMU Pe2YIAMUSHbIMU OCUCTNEUAMU.

1)  Vuueepcanrvbnvie  noznasamenwvuvle  Oelicmeus, — 0becneuusarom
Gdopmuposarue 6a308blX KOSHUMUBHBIX NPOYECCO8 00YYAOWUXCs (0C8OeHUe
Memooo8  NO3HAHUSL — OKpyJcalowe2o  Mupa,  NpUMeHeHue  J02UYECKUX,
ucciedosamenbCcKux onepayuil, ymenull pabomams ¢ ungopmayueti).

ba3oBble jjornueckue aeiicTBus:

e BBIABIIATHh U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKKA MATEMATHIECKUX
OOBEKTOB, TOHSATHH, OTHOIIEHUH MEXAYy IMOHATUAMH; (HOPMYIUPOBATH
ONIpE/CIICHUS]  TOHSATUH;  YCTAHABIMBATh CYIIGCTBCHHBIM  NpPHU3HAK
KJaccu(uKanuy, OCHOBaHUA i OOOOIICHHS U CpPaBHEHUS, KPUTEPHUU
MIPOBOJIUMOTO aHAJIH3a;

e BOCIpPUHUMATH, (opmMynupoBaTh W MNPEOOPaA30OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATENbHBIC, CIWHWYHBIC, YaCTHHIC W OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTEeMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3H U
npoTtuBopeursi B (akTax, MAHHBIX, HAOIIOACHUSIX U YTBEPKICHHSIX;
npenjaraTh KpUTEPUU JJIsl BBISIBJICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;



e JIeNaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JE€IYKTUBHBIX U
MHJIYKTHUBHBIX YMO3aKJIOUECHUH, YMO3aKJIFOUEHUH 10 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIILHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJIECHUN (IIPSAMBIE U OT IPOTHUBHOI0), BHICTPAaUBaTh apryMEHTALIHIO,
NPUBOJUTH MPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKI€HUS U BBIBOJBL;

e BBIOMpATH CTHOCOO perieHus: yd4eOHOM 3amayu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pEIICHUs, BBIOMpaTh HauboJIee NOAXOAANUNA C Yy4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBarenbckne 1eiicTBUA:

e HCIIOJIB30BaTh BOMNPOCHI KaK MCCIENOBATEIbCKHI MHCTPYMEHT ITO3HAHUS;
bopMyIMpoBaTh BOMNPOCHI, (UKCUPYIOLIME NPOTUBOPEUYUE, MpOoOIeMYy,
yCTaHaBJIMBaTh MCKOMOE MW  JaHHoe, (opMHUpOBAaTH  THUIOTE3Y,
apryMEHTHPOBATH CBOIO MMO3UIMIO, MHEHUE;

e IPOBOJHUTH CaMOCTOSITEIILHO CIUTAHUPOBAHHBIN 9KCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
Oo0BbeKTa, SBJIECHUS, TMPOIECCa, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00bEeKTaMH, SABJIEHUSIMU, MPOLIECCAMU;

e  CaMOCTOSITENBHO (POPMYIUPOBATH 00OOIIEHUS U BBIBOJIBI IO PE3yJIbTaTaM
MPOBENEHHOIO HAOIIOJEHUS, WCCIENOBAHMS, OLEHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJOB M 0000IICHUIA;

e IPOTHO3MPOBATh BO3MOXKHOE PA3BUTHE NPOLECCA, a TAKXKE BBIABUIATh
MPEATNOIO0KEHHUS O €r0 Pa3BUTHUU B HOBBIX YCIOBHSIX.

Pabora ¢ nngopmanueii:

e BBIABIATH JieUIUTH HHPOPMAIIMH, TAHHBIX, HEOOXOIUMBIX JJIsI OTBETa Ha
BOIIPOC U JUISI pELIEHUS 3a]1a4H;

e BbIOMpaTh  WHGOPMAIMIO W3  UCTOYHUKOB  PA3JIUYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH MH(OOPMAIUIO
Pa3IUYHBIX BUJOB U (POPM MPEACTABICHHUS;

e CTPYKTYypUpOBaTh MH(GOPMALIMIO, IPEACTABIATh €€ B PA3IMUYHBIX (opMax,
WUTIOCTPUPOBATh TpadUyecKy;

e OLICHUBATH HaJEXKHOCTh uH(popmauu 1o CaMOCTOSITETILHO
c(OpMYyIUPOBAHHBIM KPUTEPUSIM.

2)  VHusepcanvhvie KOMMYHUKAMUGHbBlEe  Oelicmeus,  0Oecneuusarom

chOpMUPOBAHHOCMb COYUATLHBIX HABLIKOB 00VUAIOUJUXCAL.

OOuenue:

e BOCHPUHUMATh U (HOPMYIUPOBATH CYKIEHUS B COOTBETCTBUHU C YCIOBUSIMHU
¥ LIEJISIMU OOILEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3pEHUS



B YCTHBIX M MHCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHHS IO XOJYy peuIeHus
3aJ]a4, KOMMEHTHPOBATh MOJTYYEHHbIN pe3yibTar;

B X0/ 00CY>KIEHHs 3a7aBaTh BOIPOCHI IO CYILIECTBY 00CYKIaeMON TEMBI,
po0JIeMBl, pelIaeMoi 3aJ1auu, BbICKA3bIBATh UJEH, HALICIICHHbIE HA MTOUCK
pELICHMsI; COIMOCTAaBJISATh CBOM CYXKIEHUS C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JHajora, oOHapyXUBaTh Pa3JIMYMe€ U CXOJCTBO IMO3ULUHN; B
KOppEeKTHOH popme GpopMyarpoBaTh pa3HOIIaCHs, CBOU BO3PAKEHUS;
NPENCTaBIATh  pPE3yJabTaThl  pPEIIEHUs  3aJauyd,  SKCIEPHUMEHTA,
UCCJIeI0BaHUs, MPOEKTA; CAMOCTOSATEIHHO BEIOUPATh POPMAT BHICTYILICHUS
C y4€TOM 3ajia4 MPEe3eHTalUN U OCOOEHHOCTEN ayIuTOPUH.

CoTpyaHuyecTBo:

MOHWMATh M UCITOJIb30BaTh MPEUMYIIIECTBA KOMAHHOW U HHIUBUIYaTbHOM
paboThl MpHU pemIeHuH YYeOHBIX 3a/1ay; MPUHUMATH IIeJb COBMECTHOM
NESITENbHOCTH, IUTAHUPOBATh  OPTaHW3aIlMI0 COBMECTHOH  paloTHI,
pacnpenensaTh BHIBI pabOT, TOTOBAPUBATHCA, OOCYXKIATh MPOIECC U
pe3yabTat paboThl; 0000111aTh MHEHUS HECKOIBKUX JIFOICH;

y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYyKaeHUsI, OOMEH MHEHUH,
«MO3TOBbIE WITYPMbD» W UHBIC); BBINOJHITH CBOK YacTh pPabOTHI H
KOOPJMHUPOBAThH CBOU JICHCTBUSA C APYTHUMH WICHAMH KOMaH/IbI; OIICHUBATh
KaueCTBO CBOETO0 BKJIaJa B OOMMA TPOAYKT TIO KPUTEPHSIM,
cOopMyIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Vnusepcanvuvle pezynamusnble oeticmausi, obecneuusarom opmuposarie
CMBICNI08BIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS IUYHOCHU.
Camoopranuzanus:

COCTaBIIATH ILJIaH, AJITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 peIIeHHUs
C y4€TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUN C YYETOM HOBOM
uHopMaIuu.

CaMOKOHTPOJIb:

BJIQJICTh HAaBBIKAMM [IO3HABATEJIILHOM peQUieKCMM KaK OCO3HaHUs
COBEPIIAEMBIX JEUCTBUH U MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJIAJIETh CITIOCOOAMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS MPOIlecca U pe3ysibTaTa
pELICHUST MATEMATUYECKOU 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOT'YT BOSHUKHYTH IPU PEIICHUH 3aa4H,
BHOCUTH KOPPEKTUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSTENLCTB,
JTAHHBIX, HAWJCHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE peE3yJibTaTa LU U YCIOBUSIM, OOBSICHSTH
MPUYUHBI JIOCTHXKEHUSI WIM HEJOCTHKEHUS PE3yJIbTATOB JESTEIbHOCTH,
HAXOJUTh OMIUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



IHNPEAMETHBIE PE3YJIBTATBI
10 KJJACC

OnepupoBath MOHATUSAMH: TOUKA, IPsIMasi, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUM U CJIEACTBUS W3 HUX NPU PELICHUU
reOMEeTPUUECKHUX 3ajau.

OnepupoBaTh NOHATHIMU: APAILIEIBHOCTD U MEPIEHAUKYIIIPHOCTD MPSMBIX
Y TUIOCKOCTEMN.

KnaccuduirpoBaTe B3aMMHOE pPACHOJOKEHHE NPSIMBIX M IJIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MNOHATHAMM: JIBYIPaHHBIM Yrojl, I'paHH JBYI'PAaHHOI'O YIJa,
pedpo ABYrpaHHOro yria; JUHEHHBIA Yrojl JBYTPAHHOrO yria; rpajaycHas Mepa
JBYTPAHHOTO yIia.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHMK, BBIMYKJIbIA U HEBBITYKJIBIHI
MHOT'OT'PaHHHUK, 3JIEMEHThI MHOI'OTPAHHUKA, IPABUJIbHBIN MHOTOTPaHHUK.

Pacno3HaBaTh OCHOBHBIE BHUABl MHOTOIPAaHHHMKOB (IMMpaMUa; NpHU3Ma,
IpsIMOYTOJIbHBIN Mapaluielienumne, Kyo).

KnaccudunupoBare ~ MHOTOrpaHHHUKH,  BBIOMpasl ~ OCHOBaHUS s
KJaccuPUKauy (BBIMYKJIbIE W HEBBIMYKJIble MHOTOIPDAHHUKHU; IPaBUIbHbBIC
MHOIOT'PaHHUKH; IPSIMbIE U HAKJIOHHBIE PU3MBbI, apaJIICICIUIEAbI).

OnepupoBath MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEYEHNE MHOTOI'PAaHHUKOB.

OOBSICHATD MPUHLIMIIBI IOCTPOEHUS CEYEHUH, UCII0Ib3YSl METO/] CJIEOB.

Ctpouth ce4eHUss MHOTOIPAHHUKOB METOAOM  CJEIOB, BBIIOJIHATH
(BBIHOCHBIE) IUJIOCKHE YEPTEKH M3 PUCYHKOB NPOCTHIX OOBEMHBIX (UTyp: BUL
CBepXy, COOKY, CHU3Y.

Pemars 3a1aun Ha HAXOXKJEHHE TE€OMETPUUYECKUX BEJIIMYUH MO 00pa3lam Win
QNrOpUTMaM, MPUMEHSSI W3BECTHBIE AHAJUTUYECKHE METOAbl MpPU PEUICHUH
CTaHJAPTHBIX MAaTEeMAaTHYECKUX 33/7a4 Ha BBIYMCIIEHHE PACCTOSTHUN MEXKIY JBYMSI
TOYKaMH, OT TOYKM JIO TMPAMOW, OT TOYKM JO IUIOCKOCTH, MEXKIY
CKPELIMBAIOIINMHUCS MPSMBIMHU.

Pemrats 3amaun Ha HAXOXKACHHE T€OMETPUUECKUX BEIMYUH MO 00pa3laM Win
aIropuT™MaM, TMPUMEHSS] W3BECTHBbIE AHAJUTUYECKUE METOAbl MPU PEHICHUU
CTaHAAPTHBIX  MaTEeMaTMYECKMX 3aJlad Ha  BBIYUCICHHE YIJIOB  MEXIY
CKPEIIMBAIOIIMMACA MPSIMBIMH, MEXIAYy NPSIMOA M IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Boeruncnars 00bEMBI U TUIOMIAM TTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nupaMuzia) C IpUMeHEeHUuEM (OpMYIT; BEIUUCISATh COOTHOLICHUS MEXTY TUIOIIA MU
MOBEPXHOCTEH, 00bEMaMU TTOJOOHBIX MHOTOTPAHHUKOB.



OnepupoBaTh MOHATHUAMH: CUMMETPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (PUTYPBI.

W3Bnekatb, mnpeoOpa3oBbIBaTh M HHTEPHPETUPOBATH HMHMOPMALUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUTypax, MPEACTABICHHYIO Ha YepTexXax U
PUCYHKaX.

[TpumensaTs reomeTpudeckue GakThl AJis1 pEIICHUs CTEPEOMETPUYECKUX 3a1aY,
IIPEAIIONIArarIuX HECKOJIBKO 11ar0B PELEHUs, €CIU YCIOBUS IPUMEHCHUS 3a1aHbl
B SIBHOU (hopme.

[IpumeHaTs nOpocTedive OPOrpaMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELLIEHUU CTEPEOMETPUYECKUX 3a1ay.

[IprBOaWTE HpUMEpPBl MATEMAaTHYECKHMX 3aKOHOMEPHOCTEW B IPUPOAE H
YKU3HU, PaCIIO3HABATh MPOSIBICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

IIprMeHATh IMOMYyYEHHBIE 3HAHHUS Ha IPAKTUKE: aHAJIU3UPOBATH PEAJIbHBIC
CUTyallud U IPUMEHATb HW3YYEHHBIC IIOHATHS B IIPOLIECCE IOMCKA pELICHUs
MaTEeMaTUYECKH C(HOPMYJIUPOBAHHOM MpPOOJIEMBI, MOJEIUPOBATh PEATBHBIE
CUTyallud Ha A3bIKE TEOMETPUM, MCCIEAOBATh IIOCTPOCHHBIE MOJEIU C
UCIOJIb30BAaHUEM I'€OMETPUUECKHUX MTOHITHUI U TEOpeM, amnmapara aareopsl; peiaTh
IIPaKTUYECKUE 3aa4U, CBA3aHHbIE C HAXOXKICHUEM IT'€OMETPUYECKUX BEIIUYHUH.



TEMATUYECKOE INTAHUPOBAHUE
10 KJIACC

Kosan4vecTBo yacoB JIeKTPOHHbIE
Ne HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Kontpoasnsbie | IlpakTHyeckue
n/n NporpaMMsbl Bcero o0pa3oBaTejIbHbIE
padoThbI padoThbI
pecypchbl
1 BBenenue B ctepeoMeTpuio 10
) [IpsiMble U MIIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapanienbHOCTh MPSIMBIX U MJIOCKOCTEN
3 [lepnieHIUKYIAPHOCTH MPSIMBIX U 12
IIJIOCKOCTEN
4 VYTiel MeXAY NPSAMBIMH U IIJIOCKOCTSMU 10 1
5 MHoTrorpaHHUKH 11 1
6 OO0BbEMBI MHOTOI'PaHHUKOB 9 1
7 [ToBTOpEHME: CEUEHUSs], pACCTOSIHUS U YTJIIbI 4 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOPAMME 68 5 0










HNOYPOYHOE IIVTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo yacoB

KoHTpoJLHEBIE
Bcero P
padoTsbI

IIpakTH4eckne
padoThbI

Jlara
U3y4YeHust

DJIeKTPOHHbIE
uudposBbie
o0pa3oBaTe/ibHbIE

pecypcbl

OCHOBHBIE MOHATHUS CTEPEOMETPUU:
TOYKa, psiMasi, INIOCKOCTb,
npoctpaHcTBo. [IpaBuia n3odpaxeHus Ha
PHUCYHKaX: N300paKeHUs IIIOCKOCTEH,
HapaIeNIbHbIX IPSAMBIX (OTPE3KOB),
CEpeUHBI OTPE3KaA

Ilonstus: nepeCeKaromuecs 1miIoCKOCTH,
MEPECCKAOIUECS IpAMas U IJITO0CKOCTh
IlonsaTus: NEPECCKAOMMUECCA MITOCKOCTH,
NepeCCKaromuecs npdamas 1 rniIoCKOCTb

3HaAKOMCTBO C MHOTI'OIrpaHHUKAMH,
I/I306pa)KeHI/IC MHOT'OI'PaHHHUKOB Ha
PUCYHKAX, Ha IPOCKIHUOHHBIX YEPTCIKAX

HauanwsHbie cBeeHNS 0 KyOe u
nUpaMujie, UX pa3BEPTKH U MOJICIIH.
CedeHrss MHOTOTPaHHUKOB

HauanbHble cBeneHus o kyoe u
paMuze, uX pa3BEPTKU U MOJIEIIN.
CeueHust MHOIOIPaHHUKOB




[Tonsarue 00 akcuOMaTHYECKOM
MOCTPOEHUU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPHUH U CIICJICTBUS U3 HUX

[TousaTre 00 aKCHOMAaTHYECKOM
MNOCTPOCHUH CTCPCOMCTPUU: AKCHUOMBI
CTEPCOMETPHH U CIIECACTBUA U3 HUX

ITousiTue 00 aKCMOMATUYECKOM
MMOCTPOCHHUU CTEPEOMETPUN: AaKCHOMBI
CTEpEOMETPHUH U CIEACTBHS U3 HUX

10

ITousiTue 00 aKCMOMATHYECKOM
MMOCTPOCHHUU CTEPEOMETPUN: AaKCHOMBI
CTEPEOMETPUH U CIEICTBUA U3 HUX

11

B3auMHOe pacmoniokeHue npsmMbIX B
IIPOCTPAHCTBE: NIepeceKarouecs,
MapaJIeNIbHBIE U CKPEIIUBAIOIINAECS
IIPsIMBIE

12

[MapannenbHOCTh MPSAMBIX U TUIOCKOCTEH
B IIPOCTPAHCTBE: MapaJlJICIbHBIC TPSMBbIC
B IIPOCTPAHCTBE; MApaLICIEHOCTh TPEX
PSIMBIX

13

[lapajutenbHOCTB NPSAMBIX U IUIOCKOCTEH
B IpoctpaHcTse: [lapannensHocTh
MPSAMON U TIIOCKOCTH

14

VYTibl ¢ cOHaNpaBiIeHHBIMU CTOPOHAMU

15

Yroa Mexay IpsMbIMHU B IPOCTPAHCTBE

16

VYron Mexay NpsMbIMU B IPOCTPAHCTBE

17

[TapanneabHOCTh IIIOCKOCTEM:
napasuiesibHble II0CKOCTU




18

CaoiicTBa napajuiesIbHbIX MJIOCKOCTEH

[IpocTeiimme mpocTpaHCTBEHHBIE

19 (GuUryphl Ha MIIOCKOCTHU: TETPAIP, KYO,
napauiesIenunes

20 [TocTpoenue ceueHuit

21 [Toctpoenue ceuenuit
Konrponsnas padora no teme "[Ipsimbie

22 U TUIOCKOCTH B IIPOCTPAHCTBE.
[TapanneasHOCTh NPAMBIX U IIOCKOCTEH"
[lepnenauKyISIPHOCTD MIPSAMOM U

23 IUIOCKOCTH: TIEPIICHIUKYIISIPHBIC TIPSMBbIC
B IIPOCTPAHCTBE

24 IIpsiMble napasienbHble U
HEePIEHAUKYIISPHBIE K ITIOCKOCTH

o5 [Ipsimble nmapanensHbe U
NEPIEHIUKYIIPHBIE K INIOCKOCTH

26 [Tpu3Hak nepneHAuKyJISpHOCTH IPAMOit
U TJIOCKOCTH

7 [Ipu3Hak nepneHANKYIIPHOCTH IPIMOU
U TUIOCKOCTH

28 Teopema o mpsMOil EPIIEHINKYISIPHOU
IUIOCKOCTH

29 Teopema o npsAMOI IEPIIEHINKYIIAPHON
IJIOCKOCTH

30 Teopema o psAMOI IEPIIEHAUKYIAPHOU

IIJIOCKOCTH




31

[leprieHquKyNISAp U HAKIOHHbBIE:
paccTosiHUE OT TOYKH JI0 MIIOCKOCTH,
paccTosiHUE OT MPSIMOM 10 IIIOCKOCTH

32

[lepnieHuKyIAp ¥ HAKJIOHHBIE:
paccTosiHue OT TOUYKH J10 IUIOCKOCTH,
paccTostHue OT IPSAMOMN 10 MIIOCKOCTH

33

[lepnenauKyIsip U HaKJIIOHHBIE:
paccTosiHue OT TOYKHU 10 INIOCKOCTH,
paccTosiHue OT NMPSAMOM A0 MIIOCKOCTH

34

[leprieHquKyNIAp U HAKIOHHbBIE:
paccTosiHUE OT TOYKHU JI0 MIIOCKOCTH,
paccTosiHUE OT MPSIMOM 10 MIIOCKOCTH

35

36

VYTIIBl B IPOCTPAHCTBE: YIOJ MEXKIY
IPSIMOM U TUIOCKOCTBIO
JIByrpaHHBII yroJl, JMHEHHBIA yTOI
JBYTPAHHOTI'O yria

37

JIByrpaHHbIi yroJ, JUHERHBIN Yol
IBYTPAHHOTO yIJIa

38

[lepnenAuKyISIPHOCTD IIJIOCKOCTEM:
MpU3HAK HNEPIEHIUKYIIPHOCTH IBYX
IIJIOCKOCTEN

39

[lepnenaAnKyISIPHOCTD MIIOCKOCTEH:
MPU3HAK NEPIEHIUKYIIPHOCTH IBYX
IJIOCKOCTEN

40

IlepneHAuKyISIPHOCTD IIJIOCKOCTEM:
IIPU3HAK NEPIEHIUKYIIPHOCTH ABYX
IIJIOCKOCTEN

41

Teopema o TpEX nepHneHAUKYIsApax




42

Teopema o TpEx mepreHANKYIIpax

43

Teopema o TpEX mepneHAUKYISIPAxX

44

KonTponbhas pabota mo Temam
"TlepneH IUKYJIAPHOCTD MPSIMBIX U
m1ockocTeil" u "Yribel MEXIY NPSIMbIMU
M INIOCKOCTSAMH"

45

Ilonsrue MHOTr'OrpaHHuKa, OCHOBHBIC
9JICMCHTBI MHOI'OI'paHHUKA, BBIITYKJIBIC U
HEBBLIITYKIIBIC MHOTOT'PAHHUKH pa3BépTKa
MHOIr'OrpaHHuKa

46

47

[Ipu3ma: n-yronsHas npu3Ma; rpaHu U
OCHOBAHMS IIPU3MBIL; IIpsiMasi U
HaKJIOHHAsl TPU3Mbl; OOKOBas U MOJIHAs
MIOBEPXHOCTb ITPU3MBI

[Tapamnenenumnen, NpsAMOYTOIbHBINA
napaJsuleNieuIe]l ¥ ero CBOUCTBa

48

ITupamupa: N-yrosnbHas nupamuaa, rpaHu
Y OCHOBaHUE NMUPAMHUIBI; OOKOBaAs U
IIOJIHASI TOBEPXHOCTh TUPAMHU/IBI;
IIpaBWJIbHAS U yCeUEHHASI MUpaMUaa

49

[IpaBuIbHBIE MHOTOTPAHHUKU: TIOHSITHE
MIPaBUIILHOTO MHOTOI'PAHHUKA;
MIpaBUJIbHAS NIPU3MA U NIPABUIIbHAS
NMpaMu/a; paBuiIbHAs TPEYTrOJIbHAs
MMpaMuia U IPaBUWIbHBIA TETPadAp; KyO

50

[pencraBneHue o MPaBUIBHBIX
MHOTOTPaHHUKAX: OKTadJIp, TOJACKadIp U
HKOCadIp.




CuMMeTpust B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEJIBHO TOYKH, ITPSIMOH,

o1 IUIOCKOCTH. DJIEMEHTHl CHMMETPHH B 1
MUpaMHIax, napajuienenunenax,
MIPABUJILHBIX MHOTOTPaHHHUKAX
Beruucnenue 351eMeHTOB
52 MHOTOTPaHHUKOB: pEOpa, TuaroHasu, 1
YTIIBI
[Tnomaas 60KOBOI MOBEPXHOCTH U
53 TIOJTHOW TIOBEPXHOCTH MPSIMOH MPHU3MBI, 1
TJI0IA b OCHOBaHUH, TeOpeMa 0 OOKOBOM
MOBEPXHOCTH MPSMON PU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH U
54 MOBEPXHOCTH TPABUIIBHOM MTUPAMUJIBI, 1
TeopeMa o IJIoNIaa OOKOBOM
MOBEPXHOCTH YCEUEHHON TTMPAMHU/IBI
55 Konrponbnas pabota o teme 1
"MHororpaHHuKkH"
56 [TonsTue 06 006bEME 1
o7 OO0BEM upamMuIbl 1
58 O0BEM nupamMuIb! 1
59 O0BEM TUpaMUIBI 1
60 OO0BEM TTUPAMH/TBI 1
61 OO0BEM TPU3MBI 1
62 OO0BEM npu3MBbI 1
63 OO0BEM TTPU3MBI 1
64 KonTponbhas pabora no teme "O0bEMBI 1

MHOIOTpaHHUKOB"




[ToBTOpeHue, 0600IIEHNE
65 cucreMarn3anus 3HaHuil. [loctpoenne
CEYCHUH B MHOTOI'PAHHUKE

[ToBTOpenue, o6o01IeHNE
cucTeMaTu3anus 3HaHui. Beraucienue
66 PACCTOSIHUI: MEXIY IBYMSI TOUKAMH, OT
TOYKH OO HpﬂMOﬁ, OT TOYKH a0
IJIOCKOCTH, MCKAY CKPCIINBAIOIIUMUCSH

MpsAMbIMHA

67 HroroBast koHTpobHas paboTa

[ToBTOpenue, 06001IEHNE
cucTeMaTH3anus 3HaHui. Berancienne
68 YIJIOB: MEKIY CKPEIIMBAOIIUMUCS
MPSIMBIMH, MEXIY IPSIMOU U

IUIOCKOCTBIO, JIBYI'PAHHBIX YIJIOB, YIJIOB
MCKAY MIIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

68










YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

* Maremaruka: anre6pa 1 Hayajaa MaTeMaTHUYECKOro aHallu3a, TeOMETPHSL.
I'eomerpusi, 10-11 knaccel/ Atanacsa JI.C., byry3zos B.®., Kanomies C.b. u

apyrue, AkunonepHoe obmectBo «M3narensctBo «IIpocBenienuey

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






