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INOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMeTpus» 0a30BOTO YPOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pa3pabotana Ha ocHOBe DenepaabHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHET0 O0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAWINA POCCHICKOTO 0OO0pa3oBaHU.
Peanuzanmsi mporpaMMbl 00eCIieYMBaeT OBIAJICHUE KITFOUEBBIMH KOMIICTCHIIUSIMH,
COCTABJISIIOIIIIMU OCHOBY JIJII CaMOPA3BUTHsSI W HEMPEPHIBHOTO 0Opa3oBaHMUS,
LEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W IIO3HABATEIBHOTO pPAa3BUTHUSA
JUYHOCTH 00YyYarOIIUXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TEOMETPHH Ha YpPOBHE CpPEAHETO OOIIero
oOpa3oBaHHsI OOYCJIOBIEHA NPAKTHUYECKON 3HAYMMOCTHIO METANpPEeIMETHBIX H
IPEIMETHBIX PE3yJbTAaTOB OOyUYEHUS I'€OMETPUM B HAIPABIEHUU JIHUYHOCTHOTO
pa3BuTusa oOyvarommxcs, (OpMUPOBaHUS (PYHKIMOHAIBHOM MAaTeMaTH4eCKOU
TPaMOTHOCTH, U3YYCHUS APYTUX yU4EOHBIX AUCUUILINH. PazButre y oOyJarommxcs
MPABWIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKICHUH TE€OMETPHUECKHUX
abcTpakiuii, COOTHOUIEHHM pPEaJbHOrO0 M HJAEaJbHOTO, XapaKTepe OTpa)KeHUs
MaTEeMaTUYECKON HayKOW SBJIIEHMH M MPOLECCOB pEAJbHOTO MHpa, MECTe
re€OMETPUU B CUCTEME HAyK M POJIM MaTeMaTUYECKOTO0 MOJIEIMPOBAHUS B HAYYHOM
MO3HAHUH U B TMIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
yUalmxcs, a TakKe KauyecTB MBIIIICHUS, HEOOXOAMMBIX IJs aJanTaludd B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmero oOpa3oBaHHs, TaK Kak oOOECrneYyMBaeT BO3MOXKHOCTh HW3Y4YEHUs Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHON HAMpPaBIECHHOCTH, TaK M TYMaHUTAPHOH.

Jlormdeckoe MbINUIeHHE, (HOpMHUpPyeMOe TMpU HU3YYCHHH OOYYarOIIUMUCS
HNOHSTUWHBIX OCHOB T€OMETPUU U TOCTPOECHUH LIENOYKHU JTOTHUECKHUX YTBEPKICHUN
B XOJ€ pELIECHUS TeOMETPUYECKHX 3aJady, YMEHHE BBIABUIAaTh U OMNPOBEPraTh
THIIOTE3bl HETIOCPEICTBEHHO HCIOJB3YIOTCS TMPH PEIICHWH 3a]a4 €CTeCTBEHHO-
HAYYHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (pu3mku.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AESITeIbHOCTU uenoBeka. OpHeHTalus 4YelloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHalbHOrO ObITHS, (opma
OTPaKEHUs OKPYXKAIOIIET0 MHpPA, YCIOBHUE YCIEUIHOTO TMO3HAHWS U aKTUBHOTO
npeoOpazoBaHusl  JACWCTBUTEIBHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMHU
oOpa3zamMu OOBEIUHSET pa3Hble BUIbl YYEOHOW U TpPYIAOBOM J1€ATEIHHOCTH,



ABJIIETCSI OJHUM W3 MPO(ECCHOHATBHO BaXKHBIX KAadyeCTB, MO3TOMY aKTyallbHa
3amaya (opmMupoBaHus y OOyYaroUIUXCsi MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak
Pa3HOBUIHOCTH OOpa3HOrO MBIIUICEHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU IEATEIIbHOCTH IO MHOTUM HAPABICHUSM.

[leas ocBoeHmsi mporpaMMbl ydeOHOTo Kypca «l'eomeTrpusi» Ha 0a30BOM
ypoBHE 00yueHus — o0O1eoOpa3oBaTelibHOeé U OOIIEKYJIbTYpHOE pa3BUTHE
oOydarommxcss  4yepe3  oOecrieueHHe  BO3MOXKHOCTH  MPUOOpETeHuss |
WCMOJIb30BaHUA CHCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHMM W JCHUCTBUI,
cnenuUIHBIX TEOMETPUH, BO3MOXKHOCTH YCIIEITHOTO MPOIOJDKEHHST 00pa30BaHUs
M0 CHEUUATIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAIHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reomMeTpud Ha ©0a30BOM YpOBHE IIpeIHAa3HAdYeHa JIsl
OOy4YaronMXcs CPEHEHN MIKOJIbI, HE MUCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHCHUM
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. Takum oOpa3om, oOydaroiyecs: Ha
0a30BOM ypOBHE JOJKHBI OCBOUTH OOIME MaTeMaTHYECKUE YMEHHS, CBA3aHHBIC
COo crneuu@uKod TEeOMETPUHM U HEOOXOAMMBIE [JIi JKM3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXXHOCTh M3YYUTh T'€OMETpHUIO Oosee
riIyOOKOo, €clii B JajdbHEHIIEM BO3HUKHET HEOOXOJIMMOCTh B T'€OMETPUYECKHUX
3HaHUAX B MPO(ECCUOHAIBHOM NESITEIHLHOCTH.

JlocTHkeHHe LeTM OCBOEHMSI MpPOrpaMMbl OOECIIEUMBAETCS pEUICHUEM
COOTBETCTBYIOIIMX 3anad. IlpuopureTHbIMM 3aJadyaMyd  OCBOEHHS  Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kjaccax sBisSIFOTCS:

e (opMupOBaHUE TMPEJCTABICHUS O TEOMETPUM KaK YacTH MHUPOBOI

KYJBTYpPbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMupoBaHUE MPEJCTABICHUS O MHOTOIPAHHUKAX U TeJlax BpalleHUs
KaK O BOKHEHIIMX MAaTEMATHYECKUX MOJEISAX, MO3BOJSIONIUX OMHUCHIBAThH
Y U3y4aTh pa3HbI€ SIBJICHUS OKPYKAIOIIEr0 MUPA;

e (QopMupOBaHHME YyMEHHUSI pACIO3HABATh Ha YEPTEkKAX, MOJACISIX U B
pealbHOM MHUPE MHOTOTPAHHUKH U TEJIa BPAILICHHUS;

e OBJAJCHHE METOJAMH PEIICHMS 3aJlay Ha MOCTPOCHHS Ha M300paKEHUIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMU TOHATHSIMH O
MHOT'OTPAHHHUKAX U TeJaX BPAIlleHUsI U UX OCHOBHBIMU CBOMCTBAMU;

e OBJIAJICHHE  QJITOPUTMAaMU  pEIICHUS  OCHOBHBIX  THUIIOB  3ajad;
dbopMupoBaHWEe yMEHHUS TPOBOJIUTH  HECJOXKHBIE  JIOKAa3aTEIbHBIC
paccykJeHUsT B XOJI€ PEUICHUS CTEPEOMETPUYECKUX 3aJad M 3a7ad ¢
MPAKTUYECKUM COJIEPKaHUEM;

e pa3BUTHE WHTEJJIEKTYaJbHbBIX U TBOPYECKHUX CroCOOHOCTEM
oOydJarommxcsi, IO3HABaTEIbHOW  aKTUBHOCTH, HCCJIEIOBATEIHCKUX
YMEHHM, KpUTUYHOCTU MBIIUICHUS;



e (opmupoBaHUE (YHKIIMOHATIBHON I'PaMOTHOCTH, pENeBaHTHOM
IFEOMETPUU: yMEHUE PACHO3HABaTh IPOSIBICHUS T'€OMETPUYECKUX
HNOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEW B peajbHBIX JKU3HEHHBIX
CUTYyallHsIX M MPU W3YYEHUU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBHCHUMOCTEHl W 3aKOHOMEpHOCTEeH, (OpMynIHpoBaTh HUX Ha S3bIKE
IE€OMETPUU U CO3/1aBaTh FEOMETPUYECKHUE MOJIEIH, IPUMEHATH OCBOCHHBIN
r€OMETPUYECKUN aImapar JUisl PELMICHHs IPAKTUKO-OPUEHTUPOBAHHBIX
3aJ1a4y, HHTEPIIPETUPOBATh U OLIEHUBATH MTOJYYEHHBIE PE3YJIbTATHI.

OTIUYUTENEHOM OCOOCHHOCTHIO MPOTPAMMBI SIBISICTCSI BKJIIOYEHHE B KYypC
CTEPEOMETPUM B HAYaJIe €ro MU3y4YeHHMs 3a7a4, pElaeMblX Ha YpOBHE
MHTYUTUBHOTO MO3HAHUs, U ONPENEIEHHBIM 00pa30M OpraHu3oBaHHas paboTa Hax
HUMH, YTO CIOCOOCTBYIOT pa3BUTHUIO JIOTMYECKOTO U IPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JAJbHEUIIIEMY U3YyYECHUIO IPEIMETA.

[Tpenmourenue oTAAETCSA HATISIIHO-KOHCTPYKTUBHOMY METO/ly OOY4YEeHHUsI, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
IIPaKTUYECKON JAEATENBHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUN Yy
y4aluxcsi B Kypc€ CTEPEOMETPHM IPOBOAUTCA 3a CUET pEUIeHUs 3aJad Ha
CO3JaHUE€  NPOCTPAHCTBEHHBIX O0pa3oB W  3aJa4 Ha  ONEpPUPOBAHUE
IPOCTPAHCTBEHHbIMU oOOpa3amu. Co3naHue oOpa3a NPOBOAUTCA C OMOPOW Ha
HarJIsgHOCTh, @ ONEpUpPOBaHME O0pa3oM — B YCIOBUSX OTBJIEYEHUS OT
HAarJISAHOCTH, MBICJIIEHHOTO U3MEHEHHUSI €T0 UCXOIHOTO COJIEPKAHHUS.

OcHoBHBIE copaepikarenbHble TUHUN Kypca «['eomerpum» B 10-11 kiaccax:
«MHuororpanHukn», «IIpsiMble U IIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUHN
pacnpenenseTcss He TOJBKO II0 COJAEP)KATENbHBIM JIMHHUSIM, HO M IO ToJaM
o0y4eHHUs Ha YPOBHE CpEHEro 00IIero oopa3oBaHusl.

Copepxanne 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM peE3yJbTaTaM
OCBOEHHUSl paboueil mporpamMmbl, pacHpelesN€éHHbBIM 10 ToAaM OO0y4yeHwus,
CTPYKTYPUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJAJEHUE TI'E€OMETPUUYECKUMHU
NOHATUSMU Y HaBBIKAMH OCYLIECTBIISUIOCH MOCJIEN0BATEIBHO U MOCTYIIATEIBHO, C
COOJII0JIEHNEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAINCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKUX MPEJCTABICHUN OOYy4YaroIIMXCs, pACIIUpss U
yriay6usist e€, o0pa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yudeHnne reomerpun oTBOAUTCA 2 yaca B Heaenro B 10 kimacce u 1 yac B
Heneno B 11 kitacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KIIACC

IIpsiMbIe M IVIOCKOCTH B POCTPAHCTBE

OCHOBHBIE  TIOHATHS ~ CTE€peOMeTpuu. Touka, npsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3auMHOE pacnosnokeHue IpsMBIX B IPOCTPAHCTBE: IEpECEKaroLIUecs,
napajuyielbHble W CKpeluBaromuyecs mpsMble. [lapamnenbHOCTs OpSMBIX U
IUDIOCKOCTEW B MNPOCTPAHCTBE: MAPAJUIECIBHBIE TMpPsSAMBIE B  IPOCTPAHCTBE;
[apaJuIeIBHOCTh TPEX MPAMBIX; MAPAIIEIBHOCTh MPSAMOU U IUIOCKOCTH. YTIIBI C
COHAIIPaBIECHHBIMA CTOPOHAMH; YIoJd MEXAy [PSIMBIMH B IIPOCTPAHCTBE.
[lapannenbHOCTh  IIIIOCKOCTEH: [apajulelIbHble  IUIOCKOCTH; CBOMCTBA
napajuleNbHBIX IuIockocTed. IIpocreilmine npocTpaHCTBEHHBIE (UIypel Ha
IJIOCKOCTH: TE€Tpa’ap, Ky0, napaienaenunes]; HOCTPOCHUE CEUECHU.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPIEHAUKYJISIPHBIE IIPSAMBIE B
IIPOCTPAHCTBE, NPSAMBIC MApAJIICIAbHBIE W IEPIECHIUKYJSIPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTA MPSAMOM M IUIOCKOCTH, TeOopema O IIPsAMOU
MEPIECHINKYJIAPHONW IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMOU U
IJIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOTO  yTJIA.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM A0  IJIOCKOCTH,  NpoeKuus  (QUrypbl Ha  IJIOCKOCTb.
[leprieHIUKYJISIPHOCTh  IUIOCKOCTEH: INPU3HAK  INEPHEHAUMKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX NMepHeHIuKyIspax.

MHoOrorpaHHuKHu

IloHATHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'DAHHUKA, BBIITYKIIbIE
Y HEBBIITYKJIbIE MHOTOI'PAaHHUKM; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBIL; MpsMas U HAKJIOHHAs MpU3MbL; OOKOBast U
MTOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, PSAMOYTOJIbHBIN
napajuleJienunes; U ero cpoucrsa. llupammpa: n-yronpHas nupamuaa, rpaHd U
OCHOBaHHUE MUpPaMUbl; OOKOBAsI U MOJIHAS TOBEPXHOCTh MUPAMMU/IbI; PAaBUIIbHAS U
yCeu€HHas MNHUpaMuja. OJEMEHTbl HOpu3Mbl M nupamuasl. lIpaBuibHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABWUJIbHAS MpPU3MA U
NpaBWIbHAs NHPAaMUA; NPABUIIbHAs TPEYroJibHas IHUPAMHUAA W IPABHIbHBIN
terpasdap; KyO. IlpencraBieHne o TpaBUIBHBIX MHOTOIPAHHHMKAX: OKTadp,
nozexasip u ukocasap. CeueHus: pu3Mbl U MUPAMHUIBL.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOI,
IUDIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHpPAMHAAX, NapajuleJenunenax,
MPAaBWJIBHBIX MHOTOTPAHHUKAX.



Bbruncnenne 9JeMEHTOB MHOTOTPAaHHHKOB: pE&Opa, JauaroHaliv, YIJIbL.
[Tnomans OOKOBOW TMOBEPXHOCTH W TIOJHOW IMOBEPXHOCTH NPSIMON TIPU3MBI,
IUIOMIAa/lb OCHOBaHWH, TeopeMa O OOKOBOH TIMOBEPXHOCTH MPSIMOW TIPU3MBIL.
[Tnomans OOKOBOW TMOBEPXHOCTH U TOBEPXHOCTH NPABUILHON MHUPAMUJIBI,
TeopeMa O IUlomaau yceu€éHHou mnupamunbl. [lonstue o0 o0béMe. OO0BEM
MUPAMUIBI, TTPU3MBI.

[logoGubeie Tena B mpocTtpaHcTBEe. COOTHOUICHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJL.



IINIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JIngHOCTHBIE pe3yJIbTaThl OCBOCHUS ITPOTrpaMMbl yUeOHOTO TIpeaMeTa «MaTeMaThKay XapakTepu3yroTCs:

I'paxkiaHckoe BocIUTAHHE:

c(hOpPMHPOBAHHOCTHIO TPAKITAHCKON MO3UIIMN 00YUAIOMIErocsl KaKk aKTHBHOTO M OTBETCTBEHHOTO YJIEHA POCCUUCKOTO
00IIecTBa, MPEACTABICHUEM O MATEMAaTHICCKUX OCHOBAX (DYHKITMOHMPOBAHUS PA3IUYHBIX CTPYKTYP, SBICHHH, IPOLIETYP
TPpaXKJIAHCKOTO 00IIecTBa (BBIOOPHI, OMPOCHl M TIP.), YMEHHEM B3aMMOJICMCTBOBATh C COLMAJIBHBIMH HWHCTUTYTaMH B
COOTBETCTBHHM C UX (PYHKIMSIMU U Ha3HAYCHUECM.

I[laTpuoTHYecKkoe BOCIUTAHME:

C(OPMHPOBAHHOCTBIO POCCHHCKON TPAKIAHCKOW HWISHTUYHOCTH, YBAXEHUS K TPONUIOMY M HACTOSIIEMY
POCCHUHCKON MaTeMaTHKH, IIEHHOCTHBIM OTHOIICHHEM K JOCTHKEHUSM POCCHHUCKHMX MAaTeMAaTHKOB M POCCHUUCKOM
MaTeMaTHYECKON IIKOJIbI, K MCIIOJIB30BAaHUIO 3THX JIOCTHKEHUM B IPYTHX HayKaX, TEXHOJOTHIX, chepax SKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

OCO3HAHMEM JYXOBHBIX IIEHHOCTEH POCCHUCKOTO Hapoaa; C(HOpMUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS,
ATUYECKOTO ITOBENICHUS, CBA3aHHOTO C MPAKTUYCCKUM NPUMEHEHHEM JOCTH)KCHUN HAyKH W JIEATEIbHOCTHIO YUEHOTO;
OCO3HAHHUEM JIMYHOTO BKJIAJIa B MOCTPOEHHUE YCTOMIMBOIO OyayIIIEro.

JcTeTHYecKoe BOCIIMTAHME:

ACTETUYECKUM OTHOIIIEHWEM K MUPY, BKIIOYas 3CTETHKY MaTeMaTHYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad,
PEIICHU, pacCyKICHU; BOCIIPUUMYNBOCTBIO K MATEMAaTHYCCKUM aCIIEKTaM Pa3IMIHBIX BUIOB UCKYCCTBA.

du3nyeckKoe BOCIUTAHHE:

c(hOpPMHPOBAHHOCTHIO YMEHHUS NMPUMEHATh MaTeMAaTHUECKUE 3HAHUS B MHTEpPECcax 370pOBOTO U Oe3omacHoro odpasa
JKU3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 370POBBIO (30pOBOE MUTaHUE, COATAHCUPOBAHHBIN PEXKHUM 3aHATUA H
OTIbIXa, peryispHas (Qu3nyeckas aKTHBHOCTH); (U3MYECKOTO COBEPIICHCTBOBAHUS, IPU 3aHITHAX CIIOPTHBHO-
0370POBUTEIIBHON JAEATEITHHOCTHIO.

TpynoBoe Bociutanue:



TOTOBHOCTBIO K TPYZAY, OCO3HAaHUEM LIEHHOCTH TPYJ0JIIO0US; HHTEPECOM K Pa3IMYHbIM cepaM MpodheccrnoHaIbHOMN
JESITEIbHOCTH, CBSI3aHHBIM C MAaTEMAaTUKOM U €€ MPWIOKEHUSIMH, YMEHHUEM COBEpIIATh OCO3HAaHHBIM BbIOOp Oymyiiei
npoeccuu U peanu3oBbIBaTh COOCTBEHHBIE XU3HEHHBIE IUIAHBI; TOTOBHOCTBIO M CHOCOOHOCTBIO K MaTEeMaTHYECKOMY
00pa30BaHUIO M CaMOOOPAa30BaHHUIO Ha MPOTSHKEHWH BCEH JKU3HHM, TOTOBHOCTHIO K AKTHBHOMY Y4YacTHIO B PEIICHUU
IIPAKTUYECKUX 3a/1a4 MATEMAaTUYECKOW HAIIPABIECHHOCTH.

JIKOJIOTHYECKOe BOCIIMTAHUE:

C()OPMUPOBAHHOCTHIO IKOJOTUUECKON KYJIbTYpPbl, IOHUMAHUEM BIIMSHUS COLIMAIBbHO-3KOHOMHUYECKUX MPOLIECCOB Ha
COCTOSIHME€ NPUPOJHOM M COLMAJIBHOW Cpebl, OCO3HAHMEM IJIOOAJIBHOTO XapakTepa OHKOJIOTMUYECKHX MpoOieMm;
OpUMEHTalUMel Ha MNPUMEHEHUWE MAaTeMaTHYEeCKUX 3HAHMM JId pelIeHHus 3aJad B OOJACTH OKpYyKarouled cpeasbl,
IJJAHUPOBAHHUSI IOCTYIIKOB M OLIEHKU UX BO3MOYHBIX MOCIIEACTBUM I OKPYKAIOIIEH CPEBI.

IleHHOCTH HAYYHOI'O NMO3HAHUSA:

C()OPMUPOBAHHOCTbIO MHUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO pa3BUTHSL HAyKH H
OOILIECTBEHHON MPAKTHKW, MOHUMAaHUEM MaTEMaTUYECKONM HayKHh Kak c(hepbl YEJIOBEUECKOW NEATEeIbHOCTH, JTAIloB €€
Pa3BUTHA M 3HAYMMOCTH JUISl Pa3BUTHUS LIMBUJIN3ALMN; OBJIAJICHUEM S3bIKOM MAaTEMATHKU U MAaTEMAaTHYECKOM KYJIbTYypOu
KaK CpEACTBOM IIO3HAHUSA MHpPA; TOTOBHOCTBIO OCYIIECTBIIATH IIPOCKTHYIO M HCCIIEIOBATENIBCKYIO JEATEIBHOCTD
WHJVBUAYAJIBHO U B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHbIE PE3yNbTaThl OCBOSHHUS MPOTPAMMBI ydeOHOTO TmpeameTa «MaTemaThuka» XapaKTePH3YIOTCS
OBIIAJICHUEM YHUBEPCAITbLHBIMH HO3HAGAMETbHBIMU OeliCMBUAMY, VHUBEPCATbHbIMU KOMMYHUKAMUBHBIMU OeliCEUAMU,
VHUBEPCATIbHBIMU Pe2YIAMUBHBIMU OeUCMBUIMU.

1) Vnusepcanvuvie nosnasamenvuvie oeticmaus, 006ecneuusaiom Gopmuposanue 6a306vlx KOZHUMUBHBIX NPOYECCO8
obyuarowuxcs (0ceoeHue Memooo8 NOZHAHUSA OKPYICAIOWe20 MUupa;, NpuMeHeHue A0SUYECKUX, UCCLe008amenbCKUux
onepayuii, ymeHuil pabomams ¢ ungopmayueti).

ba3oBble jornueckue aeiicTBUA:



BBISIBJISITH U XapaKTEPU30BaTh CYLIECTBEHHbIE NPU3HAKM MAaT€MaTUYECKUX OOBEKTOB, MOHATUM, OTHOLIEHUM
MEXy TMOHATUAMH; (OPMYJIMPOBATh ONPEICIICHUS NOHATUN; YCTAHABIMBATh CYIIECTBEHHBIH MPU3HAK
KJIacCU(UKALMU, OCHOBaHMsI JIsl 0OOOIIEHNS U CPaBHEHUS, KPUTEPUHU IIPOBOIUMOIO aHAIIN3A;

BOCIIPUHUMATh, (OPMYIUPOBATH W NPEOOPA30BBIBATH CYXACHHUSA: YTBEPAUTENbHBIE U  OTPHIATEIbHBIE,
€IMHUYHBIE, YACTHBIE U OOIINE; YCIOBHBIE;

BBISIBJISITH MaTEMaTHUECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUHNs B (pakTax, JaHHBIX, HAOIIOJECHUSIX U
YTBEPKACHUSX; IPEIaraTb KPUTEPUH JIJIs BBIABIICHUS 3aKOHOMEPHOCTEN U IPOTUBOPEUMIL;

JienaTb BBIBOJBI C HCIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M HHAYKTHBHBIX YMO3aKIIOUEHHI,
YMO3aKJIFOUYECHUH 110 aHAJIOTUH;

IPOBOJUTh CAMOCTOATENIBHO JI0KA3aTENIbCTBA MAaTEMAaTHYECKUX YTBEPKICHUM (IpsiMble W OT MPOTUBHOIO),
BBICTpauBaTh apryMEHTAIUIO, IPUBOAUTH IPUMEPBI U KOHTPIPUMEPHI; 0OOCHOBBIBATH COOCTBEHHBIE CYKJICHUS U
BBIBOJIBL;

BBIOMPATH CIIOCOO perieHusl yueOHOU 3a7aun (CpaBHMBATh HECKOJIBKO BApUAHTOB PEIICHUs, BRIOUpaTh HauboJsee
MNOAXOSIINNA ¢ YUETOM CaMOCTOSATENBHO BbIIEIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbLCcKue 1eHCTBUA:

WCIIOJIb30BaTh  BOIPOCHl KaK HCCIEAOBATEIbCKUNA HMHCTPYMEHT TIO3HAHUA, (POPMYIHPOBATH  BOIPOCHI,
dbukcupylonme MpoTUBOpPEYHE, MpoOJieMy, YCTaHABIMBAaTh HCKOMOE U JaHHOE, (OpMUPOBATH THUIIOTE3Y,
apryMEHTUPOBATH CBOO TIO3UITUIO, MHCHUE;

POBOJUTH CAMOCTOSATEIHHO CIUIAHUPOBAHHBIM JKCIIEPUMEHT, MCCIEAOBAHHE MO yCTAHOBJICHHIO OCOOCHHOCTEH
MaTEMaTUYeCKOTo OOBEKTa, SIBICHHS, IMPOIIECCa, BBISBICHHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SIBICHUSMU,
poLeccamy;

CaMOCTOSITENIbHO  (pOpMYJUPOBaTh OOOOIIEHHS U BBIBOJABI MO pe3yjibTaTaM IPOBEAEHHOTO HAOJIOICHHUS,
WCCJICTIOBAHMSI, OIEHUBATH IOCTOBEPHOCTH MOJYYCHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 000OIIICHHIA;

MIPOTHO3UPOBATh BO3MOYKHOE PAa3BUTHE IMPOIIECCA, a TAKXKE BBIIBUTATH MPEAMOJIOKECHUS O €r0 Pa3BUTUU B HOBBIX
YCIIOBHUSIX.

Pabora c nundopmanueii:

BBISBJIATH Ae(OUIIMTHI UHPOPMAIIMU, JTAHHBIX, HEOOXOAUMBIX JIJIsl OTBETA Ha BOMPOC U IS PEIICHUS 3a/1auu;



BBIOMpATh WHOOPMAIMI0O U3 HUCTOYHUKOB pPA3IUYHBIX THUIIOB, AaHAJIU3UPOBAaTh, CUCTEMATU3UPOBATH U
MHTEPHPETUPOBATH MH(GOPMAIINIO PA3IMYHBIX BUAOB U (POPM IPE/ICTABIICHNUS;

CTPYKTYPHUPOBATh UH(POPMAIIKIO, IPEACTABIATh €€ B pa3IMUHbIX PopMax, WILTIOCTPUPOBATH rPaPUUECKU;
OLIEHUBATh HAAEKHOCTh MH(OPMALIUY IO CAMOCTOSITEIBHO CPOPMYTUPOBAHHBIM KPUTEPHSIM.

2) VHusepcanvHvle KOMMYHUKamueHble Oelicmeus, 00ecnevusaom coopmupo8aHHOCmMsd COYUATbHbIX HABLIKOG
0byuarwuxcs.
OOwmenne:

BOCIIPUHUMATh U (POPMYJIHPOBATH CYKJICHHUS B COOTBETCTBUHU C YCJIOBHUSIMU U LEISIMU OOLIEHMS; SICHO, TOYHO,
IrPaMOTHO BBIPAXKAaTh CBOKO TOYKY 3PEHHUSI B YCTHBIX U ITMCbMEHHBIX TEKCTAX, 1aBaTh MTOSCHEHUS 110 X0y PELICHUS
3a/1a4l, KOMMEHTHPOBATH MOJIyYEHHBIN PE3yJIbTaT;

B XO0Jl¢ OOCYyXJeHMs 3aJaBaTh BOIPOCHl MO CYIIECTBY OOCYXIaeMOl TeMbl, MpOOJIEMbI, pelIaeMoi 3ajaud,
BBICKA3bIBaThb WJECH, HALICJICHHBIE HA IOUCK PEIICHUA; COIOCTABIATH CBOU CYXKICHHS C CYXKICHUAMHU IPYIUX
YYAaCTHHKOB JIMajora, OOHapy»uBaTh Pa3IMYh€ M CXOJCTBO MO3UIMUH; B KOPPEKTHOH (opme GopMynrpoBaTh
pa3HOTIacusl, CBOM BO3PAKEHNUS,

IPEJCTaBIIATh Pe3ybTaThl PEIICHUS 3a/1a4l, SKCIIEPUMEHTA, UCCIIEJOBAHUSI, IPOEKTA; CAMOCTOSITENIbHO BIOUPATh
(dbopMaT BBICTYIIEHUS C YUETOM 3a]a4 MPE3CHTAMU U OCOOCHHOCTEHN ayAUTOPUH.

CoTpyaHu4ecTBo:

MOHMMATh M UCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOM M WHIWBHUAYaJbHOM pabOThl MPU PEUICHUU YYEOHBIX
3a/1a4; TMPUHUMATh 1€Jb COBMECTHOM JESTEIbHOCTH, IUIAHUPOBATh OPraHU3alMi0 COBMECTHOM paloThI,
pacmpenenartb BUAbI paldOT, JOTOBapHUBAThCS, OOCYX IaTh MPOIECC M Pe3ynbTar paboThl; 0000IIaTh MHEHUS
HECKOJIbKUX JIFOJICH;

y4acTBOBAaTh B TPYyHIOBLIX (dopmax padboThl (0OCYXJeHHS, OOMEH MHEHUH, «MO3TOBbIE IITYPMbD» U HHBIC);
BBITIOJTHSATH CBOKO 4YacTh PabOThI U KOOPAMHUPOBATH CBOW JCHCTBUS C APYTUMU WICHAMU KOMAaH/Ibl; OLICHUBATH
Ka4ueCTBO CBOET0 BKJIaJa B OOIIHMI MPOIYKT MO KpUTEPUSIM, CHOPMYJIUPOBAHHBIM YUaCTHUKAMHU B3aUMOJICHCTBUSI.

3) Vnueepcanvhvle pezynisamugnsle Oeticmsus, obecneuugaron hopmMuposanue CMblCI08bIX YCMAHOBOK U HCUSHEHHBIX
HABLIKOG TUYHOCHU.
Camoopranusanus:



e COCTaBIIATH IUJIAH, AITOPUTM PEIICHUS 3a1a91, BEIOMPATH CITOCO0 PEIICHHSI ¢ YIETOM UMEIOIINXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHHI C Y4ETOM HOBOM
uHpopMaruu.

CaMOKOHTPOJIb:

e BIIAJICTh HABBIKAMHU IT03HABATEIBHONW pe(IEKCHH KaK OCO3HAHUS COBEPIIAEMBIX IEHCTBHA M MBICIUTEIBHBIX
MPOIECCOB, WX PE3yJIbTaTOB;, BIAJAETh CIOCOOAMH CaMOINPOBEPKH, CAaMOKOHTPOJS TMpolecca W pe3yibTaTa
pElIeHNs MaTeMaTHIeCKON 3a1a4H;

e TMpPEABUIECTH TPYAHOCTU, KOTOPHIE MOTYT BO3HUKHYTH MPHU PEIICHUU 33/1a4l, BHOCUTH KOPPEKTUBBI B ICSITEIILHOCTh
Ha OCHOBE HOBBIX OOCTOSITEIIbCTB, TAaHHBIX, HAHACHHBIX OIMIHOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBHE PE3YJIbTATA IICIH M YCIOBHIM, OOBSICHATH MPUUYNHBI JOCTHKEHUS WA HEITOCTHKCHUS
pe3yIbTaTOB JIEITEIILHOCTH, HAXOAUTH OLIUOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY ONBITY.

HPEIMETHBIE PE3YJIbTATDBI

10 KJIACC

OnepupoBath MOHATUSMHU: TOUKA, IPSIMAas, INIOCKOCTb.

[IprMEHATH aKCHOMBI CTEPEOMETPHUHU U CIIEICTBUSA U3 HUX IPU PELICHUHU F'€OMETPUYECKUX 3a/1a4.

OnepupoBaTh MOHATUAMU: MAPAIIIETBHOCTD U NMEPIIEHINKYJIAPHOCTD NMPAMBIX U ITIOCKOCTEH.

KnaccuduimpoBats B3auMHOE pacrooKeHNUE MPSMBIX U MJIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMU: ABYTPAHHBIN YIroJl, TpaHu JIBYTPAHHOIO yTiia, peOpo ABYTPaHHOTO YIJIa; JTUHEHHBIN yromi
JIBYI'PAHHOTO yTJIa; pajyCHas Mepa JBYI'PaHHOIO yria.

OnepupoBaTh NOHATUSAMU: MHOTOTPAHHUK, BBINYKJIBIA M HEBBITYKJIbII MHOTOIPAHHMK, 3JIEMEHTHl MHOTOIPAHHHMKA,
IIPAaBWJIbHBIM MHOTOIPAHHUK.

Pacno3naBaTh OCHOBHbBIE BU/IbIl MHOTOTPAaHHUKOB (TUPaMKIa; MpU3Ma, MPSIMOYTOIbHBINA Mapaienenunes, Kyo).

KnaccuduimpoBaTe MHOTOTpaHHHKH, BbIOMpass OCHOBaHUS UId KiaccU(UKAIMKU (BBITYKJIbIE W HEBBIIYKIIbIE
MHOTOI'PAaHHHKH; TPABUJIbHBIE MHOTOTPAHHUKY; ITPSIMbIE U HAKJIOHHBIE TPU3MBI, [TapaJUICICIUIIEbI).



OmneprpoBaTh NOHATUIMU: CEKyLIas INIOCKOCTh, CEYEHNE MHOTOTPAaHHHUKOB.

OOBACHATH NPUHLIUIIBI IOCTPOEHUSI CEUEHUH, HCIIOJIb3YSl METO/ CJIEJIOB.

CTpouTh CeueHUsT MHOTOTPAaHHMKOB METOJOM CJIEJIOB, BBINOJHATH (BBIHOCHBIE) IJIOCKHE YEPTEXKH U3 PUCYHKOB
IPOCTHIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHUY.

Pemmarp 3amaun Ha HAXOXKJIEHHE T€OMETPUUECKUX BEIMYHH MO 0o0pasliaM WM aJrOpUTMaMm, MPUMEHSS U3BECTHBIC
aHATTUTUYECKHE METOBI MPU PEIIEHUH CTAHIAPTHBIX MaTeMaTUYECKUX 33/a4 Ha BBIYUCICHHE PACCTOSHUN MEXIY IBYMS
TOYKaMH, OT TOYKH JI0 MPSMOM, OT TOUKH JI0 TUIOCKOCTH, MEXKy CKPEIINBAIOIIIMHUCS TPSIMbBIMH.

Permarp 3amaun Ha HAXOXKJICHHE T€OMETPHUECKUX BEIWYHH MO 00pasliaM WM aJrOpuTMam, MIPUMEHSS W3BECTHBIC
AaHAJIMTUYECKHE METONbl TMPH pPEIICHWH CTAaHJApPTHBIX MAaTEeMaTHUYeCKUX 3aJad Ha BBIYHCICHHE YIJIOB MEXIY
CKPEIIMBAIOIIUMUCS TPIMBIMHU, MEXKIY MIPSIMON U TNIOCKOCTHIO, MEXIY TUIOCKOCTSIMH, IBYTPAHHBIX YTIIOB.

Bbruncnsate 00bEMBI M IJIOLIAAN MOBEPXHOCTEH MHOTOTPAHHUKOB (IpH3Ma, NMUpaMHlia) ¢ MPUMEHEHHEM (HOpMyII;
BBIUUCIISATh COOTHOIICHUS MEXAY IUIOMIAIIMU TOBEPXHOCTEH, 00bEMAMHU MTOJ0OHBIX MHOTOIPAaHHUKOB.

OmnepupoBaTh MOHITUAMH: CHMMETPHUS B TPOCTPAHCTBE; IEHTP, OCh M IJIOCKOCTh CHMMETPHH; IEHTP, OCh U
IUIOCKOCTh CHMMETPHH (PUTYPHI.

W3Bnekatp, mpeoOpa3oBeIBaTh U HHTEPIPETUPOBATH UH(POPMALIMIO O TPOCTPAHCTBEHHBIX T€OMETPUUECKUX (pUrypax,
IPEJICTABICHHYIO Ha YepTekKax U PUCYHKAX.

[TpumeHsTh TeoMeTpruyecKue QaKThl AJIs PELICHHUs] CTEPEOMETPUUYECKUX 3a]ad, PEINOoIaraonuX HECKOJIbKO I1aroB
pelleHus1, €ClIi YCIOBHsI MPUMEHEHHMSI 33/1aHbI B sIBHOU (hopMme.

[TpumeHsTh TpOCTEilne MporpaMMHBIE CPEACTBA W DJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHCTEMBI TMPH PEIICHUN
CTEepEOMETPUUECKHUX 3a]1aY.

[TpuBOUTH MPUMEPHI MaTEMAaTHUYECKUX 3aKOHOMEPHOCTEN B MPUPOJE U JKU3HU, PaClO3HABATh MPOSIBICHUE 3aKOHOB
T€OMETPUHU B UCKYCCTBE.

[TpuMeHsTh TMOJMyYCHHBIC 3HAHWS HA TMPAKTHUKE: aHAIM3UPOBATh peajbHbIe CHUTYyallMd M TPUMEHATH H3y4YCHHBIC
MOHSTHUS B TPOIECCE TOWCKA PEUICHUS MaTeMaTHUecKd CQOpMYITUPOBAHHOW MPOOIEMBI, MOACIUPOBATH pEabHBIC
CUTyallud Ha SI3bIKE T'€OMETPUH, UCCIENOBATh MOCTPOECHHBIE MOJEIU C HMCIOJIb30BAHUEM TI'€OMETPUYECKUX MOHATUN U
TEopeM, arnmnapaTa anreOpbl; peiaTh NPaKTUYECKUe 3a7auu, CBI3aHHbIE C HAX0XK/IEHUEM T€OMETPUYECKUX BETUUHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Konrpoubnbie IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsbl
1 BBenenue B ctepeoMeTputo 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSAMBIX U MIIOCKOCTEN
3 [lepneHUKYISIPHOCTD MPSMBIX U 12
IIJIOCKOCTEN
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSMHU 10 1
3) MHororpanHuku 11 1
6 OO6BbEMBI MHOTOTPaHHUKOB 1
7 [ToBTOpEHME: CEUEHUS], pACCTOSIHUS U YTJIbI 1
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE

Ne Hara undgpoBbie
Tema ypoka Koutpoasubie IIpakTuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE

padoThI padoTshI pecypenI

OCHOBHBIE TIOHATHS CTEPEOMETPUN: TOUKA,

npsimMasi, I0CKOCTh, IPOCTPAHCTBO.

[IpaBuna n3o0paxxeHuss HaA PUCYHKAX: 1
n300pakeHusl II0CKOCTEH, apajuleIbHbIX

IpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

Ilonstus: MNepEeCCKaromuecs 1mI0OCKOCTH,
NnepeceKkarommecsa npsamas 1 rmiIoCKOCTb
Ilonstus: MepeCCKaromuecs 1miI0CKOCTH,
nepecekarommecs npsamas 1 rmiI0CKOCTb

3HAKOMCTBO C MHOTOI'paHHUKAMH,
n300pakeHre MHOTOIPaHHUKOB Ha 1
PUCYHKaX, Ha MPOEKITMOHHBIX YePTEKaX

HavanbHble cBeieHus 0 Kyoe U mupamu/ie,
ux pa3BépTku U Mozenu. CedeHus 1
MHOTOTPaHHUKOB

HauanbHble cBeieHus 0 Ky0e u nupamue,
ux pa3BeépTku U Mozenu. CedeHus 1
MHOTOTPaHHUKOB

[TonsiTue 06 aKCHOMATHYECKOM

MOCTPOCHUUN CTCPCOMCTPUN: AKCUOMBI 1
CTCPCOMCTPHU U CIICACTBUA U3 HUX




TToHsATHE 00 aKCHOMATUYECKOM

8 HOCTPOCHUU CTEPEOMETPUU: AKCHOMBI
CTEpEOMETPUH U CIEICTBUS U3 HUX
[Tonarue 06 akCHOMAaTHYECKOM

9 IIOCTPOECHUHU CTEPEOMETPUU: AKCHOMBI
CTEPEOMETPUU U CIEACTBUSI U3 HUX
[TonsATHE 00 AKCHOMATHYECKOM

10 [IOCTPOECHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX
B3aumMHoe pacrionoxeHue npsiMbIX B

1 IPOCTPAHCTBE: IiepeceKaroIuecs,
napaielibHble U CKpellBaroLIecs
npsIMbIe
[TapannenbHOCTh NPSAMBIX U IUIOCKOCTEH B

12 IPOCTPaHCTBE: NapajljiesbHbIe NPsMbIE B
IIPOCTPAHCTBE; NapAJUIEIBbHOCTD TPEX
HPSMBIX
[TapamienpHOCTD MPSAMBIX U INIOCKOCTEN B

13 npocTtpaHcTse: [lapamiensHOCTh IpsAMoOl 1
IJIOCKOCTH

14 VTIuiBl ¢ COHANPABICHHBIMUA CTOPOHAMH

15 Yroa Mexay npsiMbIMU B IPOCTPAHCTBE

16 Yroa Mexay npsIMbIMU B IPOCTPAHCTBE

17 [TapannenbHOCTb MIIOCKOCTEN:
napasuiesbHbIe MII0CKOCTH

18 CBolicTBa napajuieIbHbIX IIOCKOCTEN

19 [Ipocreiimune npocTpaHCTBEHHbIE (PUTYPBI

Ha TJIOCKOCTH: TeTpa’ap, KyoO,




napaJuieIIeHIIe/]

20 [TocTpoenue ceueHuit

21 [TocTpoenue ceuenumii
KonTponpHas padora o Teme "IIpsimbie u

22 MJIOCKOCTH B IIPOCTPAHCTBE.
[TapannenbHOCTb NPSAMBIX U INIOCKOCTEN"
[leprieHAMKYIASIPHOCTD NPAMOUN U

23 IUIOCKOCTH: NIEPIEHANKYJIISIPHBIE NPSMBIC B
IIPOCTPAHCTBE

24 ITpsimble napamienbHble U
NEPIEHIUKYIISIPHBIE K IITIOCKOCTH

o5 [Ipsimble napasenbHble U
NEePIEeHIUKYIIPHBIE K IIIIOCKOCTH

26 [Tpu3Hak neprneHuKyIIpHOCTU IPSIMON U
IJIOCKOCTH

97 [Tpu3Hak neprneHuKyIIpHOCTU IPSIMON U
IJIOCKOCTH

28 Teopema o0 psIMOM EPIIEHANKYIISIPHON
IJIOCKOCTH

29 TeopeMa 0 IpsIMO¥ NTEPIIEHAUKYIAPHOU
IJIOCKOCTH

30 TeopeMa 0 IpsIMO¥ NTEPIIEHAUKYIAPHOU
IJIOCKOCTH
[leprieHauKYNISAp M HAKIOHHBIE: PACCTOSTHUE

31 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
MPSIMOM 10 TIJIOCKOCTH

39 [lepnieniuKynsip ¥ HAKJIOHHBIE: PACCTOSTHUE

OT TOYKHU OO IIIOCKOCTHU, paCCTOAHHUE OT




IIPSIMOM 10 IIJIOCKOCTH

[leprieHauKYNISAp M HAKIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 IIJIOCKOCTH
[lepieHIUKYIJIAp U HAKIIOHHBIE: PACCTOSTHUE

34 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 10 IUNIOCKOCTH

35 VYTIIbl B IPOCTPAHCTBE: YrOl MEXKAY
IPSIMOM U TNIOCKOCTBIO

36 JIByrpaHHBIN yroJl, TMHEHHBIN Yroj
JBYTPaHHOIO yria

37 JIByrpaHHbI{ yroii, TMHEHHBIN yroi
JBYTPaHHOIO yrjia
[IepnieHAMKyYIAPHOCTD INIOCKOCTEN:

38 IIPU3HAK NEPIECHIUKYIIPHOCTH ABYX
IJIOCKOCTER
[IeprieHAMKyYISAPHOCTD INIOCKOCTEN:

39 NPU3HAK MEPIECHANKYISIPHOCTH IBYX
IJIOCKOCTER
[IeprieHAMKyYISAPHOCTD INIOCKOCTEN:

40 MpU3HAK NEPIEHIUKYIIPHOCTU ABYX
IJIOCKOCTER

41 TeopeMa 0 TpEX nepneHaUKYIApax

42 Teopema o Tpéx nmepneHAUKYIIpax

43 TeopeMa 0 TpEX nepneHaUKYIApax
KonTponbhas pabota no remam

44 "TleprnieHIUKYISPHOCTD MPSIMBIX U

Hn

riockocTeil" 1 "YTIibl MeXy NPSIMBIMU U




II0CKOCTAMHA"

45

46

47

[TonsiTHE MHOTOTpaHHUKA, OCHOBHBIE
AJIEMEHTBI MHOI'OTPAHHUKA, BBIIYKJIbIEC U
HEBBIITYKJIbIE MHOIOTPAaHHUKH; Pa3BEPTKA
MHOT'OI'PAaHHHUKA

[Tpusma: n-yronpHas nmpu3Ma; rpaHu U
OCHOBaHUS IPU3MBL; MIpsiMasi U HAaKJIOHHAS
MIPU3MBI;, OOKOBAsI U MOJIHAS TTIOBEPXHOCTH
MIPU3MBI

[Tapannenenunen, IpSIMOYTOIbHBIHI
napasuieNienune1 U ero CBolcTBa

48

[Inpamuia: N-yrosapHas nUpaMuia, IpaHy U
OCHOBaHME IMPaMU/Ibl; OOKOBas M MOJIHAS
[IOBEPXHOCTB ITUPAMU/IbI; IPABUIIBHAS U
yce4y€HHas MUpaMuaa

49

[IpaBunbHBIE MHOTOIPAHHUKH: TOHSTHE
MPABUJIBHOTO MHOTOTPaHHUKA; TPaBUIIbHAS
IpU3Ma U MpaBUIbHAs MUPaMU/Ia;
NpaBUJIbHAS TPEYroJbHas MUpaMua u
NpPaBUJIBHBIN TETpa’ip; Kyo

50

IIpencraBnenre o MpaBUIbHBIX
MHOTOTPaHHHUKAX: OKTadp, AOJAEKadIp 1
MUKOCa3Ip.

51

CummeTpHs B IPOCTPAHCTBE: CHMMETPUS
OTHOCHUTEJIBHO TOUYKH, NPSIMOM, TNIOCKOCTH.
DJIEMEHTHI CHMMETPHUH B IUpamMuax,
napajuiejenunenax, NpaBuiIbHbIX
MHOT'OI'PaHHHUKAX




Brrunciaenue 31eMeHTOB MHOTI'OI'PpaHHUKOB:

52 pEOpa, TuaroHaiu, yribl 1
[Tnomaae 6OKOBOIM MOBEPXHOCTH U IMOJTHON
53 MOBEPXHOCTHU NIPSIMON TIPU3MBI, TUIOIIATH 1
OCHOBaHUH, TeopeMa 0 OOKOBOMA
MOBEPXHOCTHU MIPSIMON TIPU3MBI
[Tnomaas 6OKOBOM MOBEPXHOCTH U
54 MOBEPXHOCTH MIPABWIILHOW MHUPAMUJIBI, 1
TEopeMa O TUIOIIAIN OOKOBOM MOBEPXHOCTH
YCEUEHHOU MUPaAMUIbI
55 KonTponbhas pabota no Teme 1
"MHororpaHHuku"
56 [Tonsitre 06 06BEME 1
S7 O0bEM upamMuIbl 1
58 O0BEM TUpaMu bl 1
59 O0BEM mupamMuIbI 1
60 O0BEM TUpaMHuIbI 1
61 O0BEM TTPU3MBI 1
62 O06BEM npu3MBbI 1
63 O0BEM TTPU3MBI 1
64 KonrtponbHas pabora no reme "O6bEMBI 1
MHOTOTPaHHHUKOB"
[ToBTOpeHme, 0000IIEHNE CUCTEMATH3 AT
65 3HaHui. [TocTpoeHune ceuennii B 1
MHOTOTPaHHHUKE
[ToBTOpeHme, 0600IIEHNE CUCTEMATH3AITHIS
66 3HaHWH. Berancienne paccTosTHAN: MEXITY 1

JIBYMsI TOUKaMH, OT TOYKH JI0 TPSMOM, OT




TOYKH 0 IIIOCKOCTH, MCIKAY
CKPCIIUBAOIHUMHUCS ITPAMBIMHA

67 Wrorosas KoHTpOJIbHASA paboTa

[ToBTOpeHmE, 0000IIEHNE CUCTEMATH3AITUS
3HaHUW. BeIuncClieHUE yIII0B: MEXIY

68 CKPEITUBAIOIIMMHUCS TIPSIMBIMH, MEXKTY
MPSIMOM M TNIOCKOCTBIO, IBYTPAHHBIX
YTJIOB, YTIIOB MEXKIY TUIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






