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HOACHUTEJIBHAS 3AIINCKA

Pabouas mporpamma yueOHOro kypca «l'eomerpusi» 6a30BOro ypoBHS Jis
oOyuatormuxcss 10 kmaccoB  paspaborana Ha  ocHOBe — DenepalbHOTO
rOCYJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJAapTa CpeaHero ooIero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, TNPEIBABIACMBIX K
MaTeMaTH4ecKOMy OOpa3oBaHUI0, U TPAAUIUNA POCCUICKOTO 0O0pa3oBaHMs.
Peanmuzarnust mporpaMMbl 00ecrieunBaeT OBJIAJICHUE KIIFOUEBBIMH KOMITETEHIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JJISi CaMOpa3BUTUS W HEMPEPHIBHOTO 00pa3oBaHUs,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATEILHOTO pPa3BUTHS
JUYHOCTH 00YYaIOIUXCHI.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPUM Ha YPOBHE CpeaHero oOIero
oOpa3oBaHus OOYCJIOBJIEHA MPAKTUYECKOW 3HAYUMOCTHIO METANpPEeAMETHBIX U
MPEAMETHBIX PE3yIbTATOB OOYyYEHHUS T€OMETPUU B HAINPABICHUU JIMYHOCTHOTO
pa3BuTHs OOyyaromuxcsi, (GopMUpOBaHUS (YHKIMOHAIBHOW MaTeMaTUYeCKON
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBIX AUCIUIUIMH. PazBuTHe y oOydarouumxcs
NPaBUJIBHBIX TPEACTABICHUNA O CYIIHOCTH U IPOUCXOKICHHH T€OMETPUUYECKUX
a0CTpaKIMii, COOTHOIIEHUH PEaTbHOTO M UACAIBHOIO, XapakTepe OTpaKeHUs
MAaTEMATUYECKOW HAYKOW SBJIECHHUM H IPOLECCOB PEATBHOIO MHpPa, MECTE
F€OMETPUM B CUCTEME HAYK M POJIM MATEMATHYECKOTO MOJIEIMPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
yyaliuxcsi, a TaKKe KadeCTB MBIIUICHHUS, HEOOXOAUMBIX HJisi aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTtpust siBsieTcss OAHUM K3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHHs, TaK Kak OOECMEeYMBAET BO3MOXXHOCTh M3yUYCHHS Kak
JUCUUIUIMH €CTECTBEHHO-HAYYHOI HAaIpaBJIE€HHOCTH, TAaK U T'YMaHUTAPHOM.

Jlorndeckoe wbIIUIeHHE, (GOPMHUPYEMOE TPU H3YUYCHUU OO0YUYAIOIIUMHUCS
MOHSATUWHBIX OCHOB T€OMETPHUH U TOCTPOCHHUHU IIEMOYKHU JOTUUECKUX YTBEPKICHUN
B XOJI€ pEUIeHHs TeOMETPUYECKHX 3a/Jad, YMEHHUE BBIIBUTaTh U ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCMOJIB3YIOTCS MPHU PEIICHUU 3aJa4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHue OprUeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYUIECTBEHHYIO POJb BO
BCEX 00JIacTSIX NEATEeNIbHOCTH uenoBeka. OpueHTalus 4YeloBEeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCJIOBHE €ro COIUAIBHOTO ObITHS, (opMa
OTPaXKEHUSI OKPYKAIOUIET0 MHUPA, YCIOBHE YCHEIIHOTO MO3HAHUSI U AKTUBHOTO



npeoOpa3oBaHusl  JEUCTBUTENBHOCTH. OmnepupoBaHHE  MPOCTPAHCTBEHHBIMU
oOpazamMu O00BEAUHSECT pa3Hble BHUABI Y4eOHOW U TPYIOBOM JEATEIHLHOCTH,
ABISICTCS OAHUM U3 TPOPECCHOHATBHO BAXKHBIX KAdyecTB, MOATOMY aKTyalbHa
3ajaya (HOpMUPOBaHUA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBHIHOCTH OOpa3HOTO MBIIUICHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTHYECKOH JEITeILHOCTH 10 MHOTHM HAIPABICHUSM.

Llenp ocBoeHuss mporpamMmbl yueOHoOro kypca «leomerpus» Ha 0a30BOM
ypoBHE 00yuyeHusi — oOmeoOpa3oBaTeIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOyyaromuxcss  uepe3  obOecredeHne  BO3MOXKHOCTH  NPUOOPETCHHS |
UCTIONB30BaHMUsI CHCTEMAaTHYECKHMX T'€OMETPHUECKUX 3HAaHUHW W JICHCTBUH,
cenuUIHBIX T€OMETPUH, BOZMOKHOCTH YCIICIITHOTO MPOJOHKEHHS 00pa30oBaHMsI
0 CMIEIUAILHOCTSIM, HE CBSI3aHHBIM C MPUKJIAHBIM HCIIOIH30BAHHEM I€OMETPHH.

[IporpaMmMa 1O reomeTpuu Ha 0a30BOM YypOBHE TNpeIHA3HAYCHA MJIs
00yJaroIINXCcsl CPeHEN IIKOJIbI, He MCIBITHIBABIINX 3HAUYNTEIBHBIX 3aTPyIHECHUH
Ha ypOBHE OCHOBHOTO 00mIero obpaszoBaHusi. TakuM oOpazoMm, oOydaromuecs Ha
0a30BOM YpPOBHE JOJKHBI OCBOHMTH OOIIME MaTeMaTHUYECKUE YMEHUS, CBSI3aHHBIC
CO CHEeIUPUKON TeOMETpHH W HEOOXOAMMBIE I J>KH3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOKHOCTh M3YyYHTh T'€OMETPHUIO OoJiee
rTy00KO, €Clii B JalbHEHIIEM BO3HHKHET HEOOXOJUMOCTH B T€OMETPHUYECKUX
3HAHUAX B MPOPECCHOHATBHOMN JIEeITeTHHOCTH.

JIOCTH)KeHHE TIeId  OCBOSHHUS TIPOTpaMMBbI  00€CIIEYMBACTCS PEIICHUEM
COOTBETCTBYIOIUX  3a7mad. [IpHOpHTETHBRIMH 3aJa4aMH  OCBOCHHS  Kypca
«["eomeTpun» Ha 6a30BOM ypoBHE B 10 Kaccax sSBISIOTCS:

e (dopMHpOBaHHE TIPEJCTABJICHUS O TEOMETPHUH KaK 4YacTH MHUPOBOH

KyJIbTYPbl H OCO3HAHHE €€ B3aUMOCBSI3H C OKPYKAFOIIIHM MHUPOM;

e (GopMHpOBaHHE TPEICTABICHHUS O MHOTOIPDAaHHUKAX M Telax BpPaLICHUS
KaK O BROXHECHUITUX MATEeMAaTHYCCKUX MOJEIISAX, IMO3BOJISIFOIINX OIHMCHIBATH
Y U3y4aTh Pa3HbIE SBICHUS OKPYKAIOIIETO MHPA;

e (dopMUpOBaHHE YMEHHUS paclo3HaBaTh Ha YEpTEkKaxX, MOJAEIAX U B
peaTbHOM MHUPE MHOTOTPAaHHUKH U TeJla BPaICHUS;

e OBJIAQJICHHE METOJaMH PELIEHUsS 3a/ay Ha MOCTPOEHHUS Ha M300pakeHHSIX
IPOCTPAHCTBEHHBIX (HUTYD;

e (GopMUpOBaHHWE YMEHHsS OINEPUPOBATH OCHOBHBIMH TMOHATHUAMHU O
MHOTOTPAaHHUKAX M TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBIAJCHHE  AQJrOPUTMAMM  pEIIEHHS  OCHOBHBIX  THIOB  3ajady;
GopMupoBaHuE  yMEHHUS TPOBOJUTH  HECIOXKHBIE  JOKa3aTeNIbHbIC
pacCcyXJIeHusT B XOJie¢ PEUICHHs] CTEPEOMETPUYECKHX 3ajady U 3aJad C
MPAKTHYECKUM COJIEPIKaHUEM;



e pa3BUTHE MHTEJUIEKTYaIbHbBIX u TBOPYECKUX CrocoOHoCTEHN
oOyyJaromuxcs, TMO3HABAaTEILHOM  aKTUBHOCTH, HCCIIEIOBATEIbCKUX
YMEHUU, KPUTHYHOCTU MBIIIJICHUS;

e (QopmupoBanue (G yHKITMOHATBHOM rPaMOTHOCTH, pENEBaHTHOM
FEOMETPUM: YMEHUE paclo3HaBaTh IMPOSBICHUS TE€OMETPUUECKUX
MNOHSATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B pealbHBIX >KHU3HEHHBIX
CUTyallUsIX W TMPU U3YYECHUU APYTUX YYCOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpPMYyIUpOBATH HMX Ha S3BIKE
T€OMETPHUH U CO37aBaTh T€OMETPUUECKUE MOJICIIH, TPUMEHATh OCBOCHHBIN
FEOMETPUYECKUN amnmapaT Uil pelieHUs MPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OIIEHUBATH MOJTYUYCHHbBIC PE3YIbTATHI.

OTAMYUTENHFHONM OCOOEHHOCTBIO MPOrpaMMBbl SIBJISIETCSl BKJIFOUEHUE B KYpC
CTEpEOMETpUM B Hauyalle €ro u3y4eHHWs 3aJay, peliaeMblXx Ha YpPOBHE
WHTYUTUBHOTO TIO3HAHUS, U OMPEICIEHHBIM 00pa30oM OpraHu30BaHHas paboTa Haj
HUMH, YTO CIOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE HWHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JTadbHENIIIeMy U3YUCHUIO TIpeMeTa.

[Ipeanourenue oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOY OOy4YEeHHUs, TO
€CTh TEOPETUYECKHE 3HAHUSA UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-
IPaKTUYECKON AesATEIbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
ydalluxcs B Kypce€ CTEpPEOMETpUU IPOBOAMUTCSA 3a CUET pEIIeHUs 3aJad Ha
CO37aHMe  MPOCTPAHCTBEHHBIX O0pa3oB W  3a7a4 Ha  ONEpUPOBAHHE
POCTpaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAUTCA C OMOPOW Ha
HATJIATHOCTh, a OINEpUpOBaHHE O00pa3oM — B YCIOBUSAX OTBJICYCHHUS OT
HaTJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOJHOTO COAEP KaHUsI.

OcHOBHBIE coOJiepKaTelibHble JUHUU Kypca «['eomerpum» B 10 kiaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpalieHus»,
«BeKTOpBl U KOOPJIMHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUUN
pacrpenensiercs He TOJbKO M0 COAEPXKAaTeNbHbIM JIMHUSIM, HO W IO TOJaM
00y4eHUS Ha YPOBHE CPEIHEr0 O0IIEro 00pa3oBaHMUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOEHUSI paboueld MporpaMMbl, pacHnpeleiaEéHHbBIM 10 rojaM oOOydeHwUs,
CTPYKTYPHPOBAaHO TakKuM oOpa3oM, dYTOOBI OBIIAJICHUE T'COMETPUUCCKUMHU
MOHSATHUSMHU U HABBIKAMH OCYUIECTBIISIIOCH MOCIEI0BATEIbHO U MOCTYNATEIbHO, C
COOTI0IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKITIOYAIINCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEJCTABICHUIN OOYyYaIONMUXCs, PACHIUpSIST H
yriyossisi €€, 00pa3ysi IPOYHbIE MHOKECTBEHHBIEC CBS3H.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenne reomerpun orBoauTcs 2 daca B Henemo B 10 kimacce, Bcero 3a
roJ o0yuenus 68 yueOHbIX yaca.



COAEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TOHATUA  cTepeoMeTpuu. Touka, npsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 aKCHOMAaTHYECKOM IOCTPOEHUU CTEPEOMETPHM:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anmHOe pacnosio)keHue MpsMBIX B IIPOCTPAHCTBE: IEPECEKaroIIuecs,
napajuleibHble W CKpeluuBaroluecss InpsMmble. [lapamienbHOCTs NOpPSIMBIX U
IUIOCKOCTEM B NPOCTPAHCTBE: MapajleibHbIE IIPSMbIE B  MPOCTPAHCTBE;
NIapaJUIEIbHOCTh TPEX MPSAMBIX; NAPAJUIEIBHOCTh IPSAMOW U INIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU  CTOPOHAaMM; YIOJ MEXAY NpsAMBIMH B IPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEM napaJijiejbHbIe IJIOCKOCTH; CBOWCTBA
napajuleNibHbIX  miockocTed. [lIpocreiimue mpocTpaHCTBEHHbIE (GUTYpPHl  HA
IUIOCKOCTH: TETPAdIp, KyO, Mapayieenurne; MoCTpPOeHUEe CeYSHHIA.

[leprieHAUKYIISIPHOCTD MPAMOMN U INIOCKOCTHU: NEPICHAUKYJIISIPHBIE MPSIMBIC B
IIPOCTPAHCTBE, NPSMbIC IMAPAJUICIBHBIE W MEPHEHAUKYISIPHBIE K IIOCKOCTH,
IPU3HAK [EPIECHAMKYJIPHOCTH IPSAMOM U INIOCKOCTH, TEOpeMa O IpsIMOH
NEPIEHIUKYIIAPHON IUIOCKOCTU. YTIbI B IPOCTPAHCTBE: YrOJ MEXKIY HNPSAMOU U
IUIOCKOCTBIO;  IBYIPaHHBIA  yroji, JIMHEHHBIM YroJl JBYI'PAaHHOIO  yrija.
IlepnieHAUKYIIAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKU 10 IIJIOCKOCTH, PACCTOSIHUE
OT MNpsAMOM [0  MJIOCKOCTH,  NpoeKuus  QUrypbl Ha  IUIOCKOCTb.
IlepneHAUKYJIAPHOCTh  IUIOCKOCTEM: IPHU3HAK  NEPHEHAUKYISAPHOCTU  JBYX
mIockocTen. Teopema 0 TpEX MEPHNECHAUKYIIAPAX.

MHoOrorpaHHuKu

IlonsiTHE MHOTOIpaHHUKA, OCHOBHBIE DJIEMEHTHI MHOTOI'DAHHMKA, BBIITYKJIbIC
Y HEBBIIYKJIbIE MHOIOTPAHHMKY; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yronpHas
npu3Ma; TpaHU U OCHOBAHUS MPU3MBI;, MpsAMas U HaKIOHHAs MPU3MbL; OOKOBas U
IIOJIHAst ITIOBEPXHOCTH IIPU3MBI. [Tapamnenenunen, IIPSAMOYTOJIbHBIN
napajulesienunes; U ero cporcrsa. llupammpa: n-yronpHas nupamuzaa, TpaHH U
OCHOBaHHE MUPaMU/Ibl; OOKOBas U MOJIHAS TOBEPXHOCTh MUPAMU/IBL; IPAaBUIbHAS U
yCeu€HHasi MNHMpaMuja. OJNEMEHTbl NOpu3Mbl M nupamuasl. lIpaBuiibHbBIE
MHOTI'OTPAaHHUKU: MOHATHE NPABUIBHOIO MHOTOIPDAHHMKA; MPaBUIIbHAA NPU3MA U
IIPaBUJIBHAS NMPaMHUJA; NPaBUIbHAs TPEYroJibHAS IMpPaMHUIAa W TNPABUIbHBIN
TeTpa’ap; KyO. IlpencraBneHue o NpaBUWIBHBIX MHOTOIPAaHHHUKAaX: OKTadJp,
noJieka’ip ¥ ukocasip. CeueHust Ipu3Mbl U MUPAMHUJIBI.

CummMmeTpuss B IIPOCTPAHCTBE: CHMMETPHS OTHOCUTEIBHO TOYKH, IPSMOU,
IUDIOCKOCTU.  ODJEMEHTBl CUMMETPUM B IIHpaMHIAX, MapaJuIeIeHuIenax,
IIPAaBUJIBHBIX MHOTOTPaHHUKAX.



BbrunciieHne 31€MEHTOB MHOTOIPAHHHMKOB: pé&Opa, JIuaroHaiad, YIJIbI.
[Inomaas OOKOBOM MOBEPXHOCTM M TOJHON MOBEPXHOCTH MPSMON MPU3MBI,
IUIOIAJb OCHOBAaHUM, TeopeMa O OOKOBOM NOBEPXHOCTH MNPSAMON MPU3MBI.
[Inomaar OOKOBOM MOBEPXHOCTH M IMOBEPXHOCTU MPABUIBHOM MHPAMMIIBI,
TeopemMa o MiIomaau yceu€HHod mnupamunbl. [lonarue 06 o00bEMe. OO0BEM
MUpaMUbl, TPU3MBI.

[TogoOuble Tena B mpocTtpaHcTBE. COOTHOIICHUS MEXIY IUION[AISIMU
MOBEPXHOCTEHN, 00BEMaMU MTOTOOHBIX TEJl.



IIJTAHUPYEMBIE PE3YJIBTATDBI
JIMUYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE  pE3yJNbTaThl OCBOCHMS MPOrpaMMbl y4eOHOro mpeamera
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xknanckoe BocnnuTanme:

c(hOpMUPOBAHHOCTHIO TPAXKIAHCKOM MO3UIIMK 00YUaIOIIEerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOTr0 O0IIEeCTBa, MPEACTABICHUEM O MAaTEMATUYECKHUX
OCHOBaxX (PYHKIIMOHUPOBAHMS  PA3JIUYHBIX CTPYKTYp, SBJICHHUH, MPOLETYP
IPaXKIaHCKOTO 00IIecTBa (BHIOOPHI, OMPOCHI U MP.), YMEHUEM B3aUMOJICHCTBOBATH C
COIMATIbHBIMU UHCTUTYTaMH B COOTBETCTBUU C UX (PYHKIMSIMU U Ha3HAYCHUEM.

IlaTpuoTuyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUUCKOM TPaKJAHCKON WJIEHTUYHOCTH, YBAKECHHS K
MPOIIJIOMY M HACTOSIIIEMY POCCUMCKONW MaTeMaTHUKH, IIEHHOCTHBIM OTHOIIEHUEM K
JTOCTH)KCHUSIM POCCUHUCKUX MAaTEMAaTUKOB M POCCHMCKON MaTeMaTHYECKON IIKOJbBI, K
UCIIOJIb30BAaHUIO D3TUX JIOCTWKCHMH B JPYrMX HayKaX, TEXHOJIOTHAX, cdepax
SKOHOMUKH.

JIyXOBHO-HPaBCTBEHHOI'0 BOCITUTAHMSI:

OCO3HAHHEM JYXOBHBIX IIEHHOCTEH POCCUIICKOTO Hapo/ia; ChOPMHUPOBAHHOCTHIO
HPaBCTBEHHOI'O CO3HAHMS, ATUYECKOrO IMOBEAECHUS, CBSA3AHHOTO C IMPAKTUYECKUM
OPUMEHEHHEM JOCTUKEHUN HAYKU U AEATEIbHOCTHIO YUEHOT0; OCOZHAHUEM JINYHOTO
BKJIaJ]a B TIOCTPOEHUE YCTONYHBOTO OYIyIIETO.

JcTeTHYecKoe BOCIUTAHNE:

ACTETUYECKUM OTHOILIEHHEM K MHpPY, BKIIOUas 3CTETHKY MaTEMAaTHYECKUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aa4, PEIICHUN, pacCyX ACHUN; BOCIPUMMYHUBOCTHIO K
MaTE€MAaTHYECKUM ACHEKTaM Pa3INYHbIX BUJ0B UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

chOpPMHUPOBAHHOCTHIO yMEHHS TMPUMEHSITh MAaTeMAaTHYeCKHe 3HaHUS B
MHTEpEcax 30pOBOTro U 0e30macHoro odpasa >KU3HH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3JIOPOBBIO (3I0POBOC THUTAaHHWE, COATAHCHPOBAHHBIA PEXKUM 3aHATHU U
OTIIbIXa, peryisipHas (u3nYecKass aKTUBHOCTH); (PM3MUECKOTO COBEPIICHCTBOBAHUS,
MIPU 3aHATUSAX CIIOPTUBHO-03J0POBUTEIBHOMN AEATEIbHOCTHIO.

Tpynosoe Bocniuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IIEHHOCTH TPYAOTIOOUS; HHTEPECOM K
paznu4HbIM chepaM MpodecCHOHATBEHOM eI TETbHOCTH, CBI3aHHBIM C MAaTEMATUKON
1 e€ IPWIOKCHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOp Oymyrieit nmpodeccun
M PEaAM30BBIBATh COOCTBEHHBIC KMU3HEHHBIC TUIAHBI; TOTOBHOCTHIO M CIIOCOOHOCTHIO
K MaTeMaTH4YeCKOMY OOpa30BaHHUIO M CaMOOOpa30BaHUIO HA MPOTSHKEHUU BCei



KU3HU;, TOTOBHOCTHIO K AKTMBHOMY YYAaCTHUIO B PEUICHHM MPAKTUYECKUX 3aJ]1a4
MaTEMaTHYE€CKOW HATPABICHHOCTH.

JKOJI0rn4ecKoe BOCIIUTAHUE:

C(hOPMUPOBAHHOCTHIO DKOJIOTHYECKOW KYJIbTYphbl, IOHUMAHHEM BIUSHUS
COLMAJIBHO-KOHOMHMYECKUX IMPOLECCOB HA COCTOSHUE NPUPOJHONM U COLUAIBHOMN
Cpelbl, OCO3HAHUEM II00aJLHOTO XapaKTepa KOJIOTHYECKUX MPo0OieM; opreHTaIuen
Ha TMpPUMEHEHHWE MaTEeMaTUYeCKUX 3HAHUW [JIs pelieHusl 3ajad B 00JIacTu
OKpYXaIIed Ccpenbl, I[UIAHUPOBAHMS TMOCTYNIKOB M OLEHKH HMX BO3MOXKHBIX
MOCJIEACTBUU TSI OKPYKAIOIIEN CPEBI.

IleHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOpMUPOBAHHOCTHIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHON MPAKTUKU, TOHUMAaHUEM MAaTEeMaTHYECKOM
HayKUd Kak cepbl 4eTOBEUECKOU JIeSITEILbHOCTH, ITANOB €€ Pa3BUTUS M 3HAUUMOCTH
JUISL Pa3BUTHS LIMBUJIM3ALMM; OBJIAJECHUEM SI3BIKOM MAaTEMAaTUKHA U MaTeMaTUYECKOMU
KyJbTYpPOH KakK CPeJICTBOM MO3HAHUSI MUPA; TOTOBHOCTBIO OCYIIIECTBIISITH MPOCKTHYIO
Y HCCJIEIOBATENBCKYIO 1€ TEIbHOCTh MHAUBUYAJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHbIle Pe3yJbTaThl OCBOCHHUS IMPOrpaMMbl y4eOHOro mpeaMera
«MareMaTuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAIbHBIMU
no3HaeamebHbIMU OelcmeusiMy,  YHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU
0elcmeUsAMUY, YHUBEPCATbHBIMU Pe2YIAMUBHLIMU 0eUCMBUAMU.

1) Vuueepcanvnvle ~ no3znasamenvmvle  Oelicmeus, obecneuusaiom
Gopmuposanue 6a308bIX KOSHUMUBHLIX NPOYECcco8 ooOyuarnwuxci (oceoeHue
Memoo0o8  NO3HAHUA  OKpYJcarowe2o  Mupa,  NpuMeHeHue  J02U4eCKUX,
Ucce008amenbCKux onepayull, ymeHui pabomamsos ¢ ungopmayueti).

ba3oBble Jornueckue AecTBUA:

e BBIABIATh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKK MATEMaTUUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHWA MEXKAY TMOHATUAMH;, (HOPMYIUPOBATH
OTpEeJIeNICHs]  TOHSATHH;  yCTaHABIMBATh  CYIIECTBEHHBI  TPH3HAK
KIaccu(uKaIy, OCHOBaHUS HJisi OOOOIIEHWS W CPAaBHEHUS, KPUTEPHUH
IPOBOJAMMOTO aHAIIN3a;

e BOCIpPUHUMATH, (OPMYTUPOBATH H  NPEOOPA3OBBIBATH  CYXKIACHUS:
YTBEPJIUTEIbHBIE W OTPHUIATCIBHBIC, €IWHUYHBIC, YaCTHBIE W OOIIWE;
YCIIOBHBIE;

e BBIABIATh MATEMATHICCKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTHBOPEUMS
B ¢akTax, JaHHBIX, HAOMIOEHUAX W yYTBEPKICHUAX; Mpejaratb KpUTEpUu
JUISL BBISIBJICHHS] 3aKOHOMEPHOCTEW W IPOTUBOPEUYM;



e Jle7aTh BBIBOJABI C HCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX H
MHIYKTUBHBIX YMO3aKJIIOU€HHUI, YMO3aKIIOUECHU 110 aHAJIOTHH;

e TPOBOJUTH CAMOCTOSITEIBHO JJOKA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUN
(mpsiMble W OT MPOTUBHOIO), BBICTpauUBaTh aApPryMEHTAIMIO, MPUBOIUTH
OpUMEpPbl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE CYXKACHHUS MU
BBIBO/IBI;

e BbIOMpaTh cHOCOO pemieHus: y4dyeOHOW 3ajauu (CpaBHUBATH HECKOJIBKO
BapUAHTOB pEIICHHUs, BbIOMpaTh HauOoJiee TMOAXOMAIIUA C Y4ETOM
CaMOCTOSATEIBHO BBIJIEJICHHBIX KPUTEPHUEB).

Bba3oBble ucciienoBaTebcKue 1eiiCTBUS:

e HCIMOJB30BaTh BOMPOCHI KaK MCCIENOBATEIbCKUNA HHCTPYMEHT IO3HAHMS;
(GbopMynHpoBaTh BOMPOCH, (PUKCUPYIOIIME MTPOTUBOpEUne, Mpodiemy,
yCTaHABIMBaTh  HWCKOMOE M  JaHHOe, (opMUpOBATH  THUIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIINIO, MHEHUE;

e TMPOBOJIUTH CAMOCTOATENbHO CIUIAHWPOBAHHBIN SKCIIEPUMEHT, MCCIIEIOBAaHUE
0 YCTAHOBJIEHUIO OCOOCHHOCTEH MAaTeMaTHYecKOro OOBEKTa, SIBJICHMS,
Ipolecca, BBISIBICHUIO 3aBUCHUMOCTEH MEXIYy OOBEKTaMH, SIBICHUSMH,
POLIECCAMU;

e CaMOCTOSITENIBHO (OPMYIMPOBATH OOOOIIEHHUS M BBIBOJABI MO PE3yJbTaTaMm
NPOBENEHHOTO HAOJIOACHUS, WCCIEIOBAaHUS, OIICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJOB U 0000IIEHU;

e TMPOTHO3UPOBATH BO3MOXXHOE pa3BUTHE TIPOIECCa, a TakXKe BBIJIBUTaTh
MPEOJIOKEHUS O €70 Pa3BUTHHU B HOBBIX YCIIOBHUSX.

PabGora ¢ undgopmanmeii:

e BBIBIATH AePUIUTH MHODOPMAIUH, NAHHBIX, HEOOXOJUMBIX JJisi OTBETAa Ha
BOTIPOC U JIJIs PEIICHHUS 3a]1a4H;

e BBIOMpPATh HHOOPMAIUIO U3 UICTOYHUKOB PA3JIMYHBIX TUIIOB, aHATU3UPOBATH,
CUCTEMATU3HUPOBATh U UHTEPIPETUPOBATH HHPOPMAIIHIO PA3TUYHBIX BUIOB U
dbopM IpeIcTaBICHUS;

e CTPYKTYypUpOBaTh HH(POPMAIMIO, MPEACTABIATh €€ B pa3UyHBIX (opmax,
WLTIOCTPUPOBATH TPadUUECKU;

e OILICHUBATH HaJIEKHOCTh uHbOpMaIIH 1o CaMOCTOSITEIBHO
c(hOpMYITHPOBAHHBIM KPUTEPHSIM.

2)  VuueepcanvHvie = KOMMyHuUKamueHuwle  Oelicmeus,  00ecnedugarom

cpopmMuposaHHocmes CoyUanIbHbIX HABbIKO8 00YYAIOUUXCHL.

Oomenue:

e BOCHPUHUMATH U (HOPMYIHPOBATH CYKICHUSI B COOTBETCTBUU C YCIOBUSIMU U
HEISIMUA OOUIEHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOUYKY 3PEHHUS B



YCTHBIX W NHUCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS MO XOAYy PEIICHUS
3a7]a4i, KOMMEHTUPOBATh MOJYYEHHBIN PE3YJIbTAT;

B X0/i€ 00CY)XJIE€HHMsI 3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIA€MOMl TEMBI,
npoOJieMbl, perraeMoi 3a/auu, BbICKA3bIBaTh HJCH, HAIlCJICHHBIE HA MOUCK
PELIECHUS; COMIOCTABIISITE CBOU CYXKICHUS C CYKJACHUSIMU JIPYTUX YYACTHUKOB
nuanora, OOHApYXUBAaTh Pa3IMUU€ U CXOJACTBO IMO3UIUMNA; B KOPPEKTHOU
dbopme hopmMyIUpOBaThH pa3HOTIIACHS, CBOM BO3PAYKEHUSI;

MPEACTABIATh PE3YJbTAThl PEUICHUS 3aJ1aud, SKCIIEPUMEHTA, UCCIIeI0BaHNU,
POEKTA; CAMOCTOSTEIIbHO BHIOUPATh (OpMaT BBICTYIUICHHUS C YU4ETOM 3a/ad
pe3eHTAlMi 1 OCOOCHHOCTEN ayIUTOPHH.

CoTpyaHun4ecTBo:

MOHUMATh W HMCIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIUBUAYAIbHOU
paboThl MpU pEIICHUH YYEeOHBIX 3aJad, MPUHUMATH I€JIb COBMECTHOM
NEeATeNIbHOCTH,  IJIJAHUPOBAaTh  OpPraHU3allMl0  COBMECTHOM  paloThI,
pacnpenensiTb BHIBI pabOT, JOroBapuBaThCs, OOCYXKIaTh TMPOIECC U
pe3yabTat padoThl; 0000111aTh MHEHUS HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B I'PYMIOBBIX GopMax paboThl (00CYXKaeHUs, OOMEH MHEHH,
«MO3TOBBIC IITYPMBI» ¥ HWHBIC); BBITIOJHATH CBOIO 4YacTh pabOThl U
KOOPJIMHUPOBATh CBOU JCHCTBHS C APYTMMU 4YJIC€HAMU KOMAaHJbI, OLICHUBATh
KayecTBO CBOEr0 BKJIaJa B  OOmUH MPOAYKT 1O  KPUTEPHSM,
c(hOpMYITMPOBAHHBIM YYaCTHUKAMU B3aMOIUCTBHSI.

3) Vuusepcanvuvie pezynamusnvie oeiicmeus, obecnevusarom Gopmuposarue
CMbICTIOBLIX YCIMAHOBOK U IHCUSHEHHBIX HABLIKOG TUYHOCTMU.
Camoopranusanus:

COCTaBJIATH IUIAH, AITOPUTM PEIICHUS 3a]]a4d, BEIOUPATh CITOCO0 PEIICHHS C
y4ETOM UMEIOIITUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YIETOM HOBOM
uH()OpMaIIHH.

CaMOKOHTPOJIb:

BJIQJICTh HaBBIKAMU  TO3HABATENBHOM  PEQIIEKCMU KaK  OCO3HAHMS
COBEpILIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX IPOLECCOB, UX PE3YJIbTATOB;
BJAJETh CIIOCOOAMU CaMOIIPOBEPKHU, CAMOKOHTPOJISI Ipoliecca U pe3yJbTarTa
pELICHUsI MAaTEMATUYECKOW 3a/1a4H;

NPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IPU PELICHUM 3a/1a4H,
BHOCUTh KOPPEKTHBBI B JEATEIHLHOCTh HAa OCHOBE HOBBIX OOCTOSITEIHCTB,
JTAHHBIX, HAMICHHBIX OITHOOK, BBISIBICHHBIX TPYAHOCTEH;



e OLEHMBATh COOTBETCTBHE pE3yJibTaTa LEJId M YCIOBUSAM, OOBICHATH
MIPUYUHBI JOCTW)KEHUS WA HEAOCTHKEHHUS PE3YyJbTAaTOB JESITENbHOCTH,
HaXOJUTh OLINOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY ONBITY.

NPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OnepupoBaTh MOHATUAMHU: TOYKA, IPSIMasi, TNIOCKOCTb.

[IpMeHAT, aKCHOMBI CTEPEOMETPUU U CIEACTBUS W3 HUX TPU PCEHICHUU
TCOMETPUYCCKUX 3a/1aY.

OnepupoBaTh NOHATHAMU: MAPAIICIBHOCTh U TIEPIICHIUKYISAPHOCTD MPSAMBIX U
TJIOCKOCTEM.

KnaccudunupoBaTte B3aMMHOE pAaCIONOKEHUE TPSIMBIX W IUIOCKOCTEH B
IIPOCTPAHCTRE.

OnepupoBaTh NOHATHUAMU: ABYTPAHHBIA YTOJI, TPaHU JIBYITPAHHOTO yria, peopo
JIBYTPAaHHOTO yIJIa; JIMHCWHBIH Yroj JIBYTpAaHHOTO YIUIa, TpajaycHas Mepa
JBYTPaHHOTO yTJIa.

OnepupoBaTh TMOHATUSMH: MHOTOTPAHHUK, BBIMYKIBIA ¥  HEBBIMYKJIBIH
MHOTOTPAaHHUK, 3JIEMEHTHl MHOTOTPaHHUKA, IPABUIBHBIA MHOTOI'PAaHHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJIbBI MHOTOTPAHHUKOB (MHUpaMUja; MPU3MA,
pSIMOYTOJILHBIN Mapasuienenumes, Kyo).

KnaccuduimpoBaTe MHOrOrpaHHUKH, BEIOMpAs OCHOBAHUS JIJIs KilacCU(DUKAIIUU
(BBIMYKJIbIE ¥ HEBBINMYKJIbIE MHOTOTPAHHUKH; MPABUJIbHBIE MHOTOTPAHHUKU; TIPSIMbIE
Y HaKJIOHHBIE TIPU3MBI, TTapaJICICTUTICbI).

OnepupoBaTh MOHATUSMU: CEKYIAs MJIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBICHATH IPUHIIMIIBI TOCTPOSHUSI CEYSHHH, UCTIONIB3YSl METO/I CIEOB.

Ctpouth ceueHHss MHOTOTPAaHHUKOB METOJOM CJI€/IOB, BHITIOJIHATEH (BBIHOCHBIE)
IJIOCKHE YEePTEKH W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BHJI CBEPXYy, COOKY,
CHU3Y.

Pemath 3a7aun Ha HaXOXKJEHUE TEOMETPUUECKUX BEIWYUH MO 00pasiam Hiu
aNropuTMaM, TPUMEHSAS W3BECTHHIE aHAIUTHYECKHE METONbl TIpU PpEHICHUHU
CTaHJAPTHBIX MaTEMAaTHYECKUX 3aJa4 Ha BBIYHMCICHUE PACCTOSTHUN MEXIy IBYMS
TOYKAMH, OT TOYKHU JIO MPSIMOM, OT TOYKH JI0 TUIOCKOCTH, MEKY CKPEIIHBAIOIIIMUCS
MPSIMBIMH.

Pemate 3amaun Ha HAXOXKJEHUE TEOMETPUUECKUX BEIWYWH MO 00pasiam Win
aNropuTMaM, TPUMEHSS W3BECTHHIE aAHAJIWTHYECKHE METONbl TIpU pElIeHUHU
CTAaHJAPTHBIX  MaTeMaTHYECKUX  3a7a4 HAa  BBIUYUCICHUE  YIJIOB  MEXIY



CKPCLIMBAIOUIMMHUCS  TNPSAMBIMM, MEXKIYy NpPsIMOM M  IUIOCKOCTBIO, MEXAY
IJIOCKOCTSIMU, IBYTPAHHBIX YIJIOB.

Boluncnsate 00BEMBI U IUIOMIAM TMOBEPXHOCTEM MHOTOTPAaHHUKOB (MpU3Ma,
nupamyza) ¢ NpuMeHeHUueM (HOpMyJl; BBIYUCIATh COOTHOUIEHUS MEXAY IIOIIAIIMU
MOBEPXHOCTEHN, 00BEMaMU MOOOHBIX MHOT OI'PaHHUKOB.

OnepupoBaTh MNOHATHUSAMH: CUMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
MJI0CKOCTh CHMMETPHUU; LIEHTP, OCh U IJIIOCKOCTh CHMMETPUU (PUTYPBI.

W3Bnekath, mpeoOpa3oBbIBATH U MHTEPNPETUPOBATH HMHPOpPMALHUIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (UTypax, MPEACTABICHHYIO Ha YepTekax MU
PUCYHKaX.

[IpumensThs reomeTpuueckue (akThl JUIsl PELICHUs CTEPEOMETPUUYECKHUX 3a/1ad,
IIPEAIIOArarIIuX HECKOIBKO 11ar0B PELICHUs, €CIU YCI0BUs IIPUMEHEHHUS 3a1aHbl B
ABHOU (popme.

IIpuMeHAT,  OpOCTEHIINME  INPOrpaMMHBIE  CPEACTBA U DJIIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUU CTEPEOMETPUUECKUX 3a1a4.

[IpuBOAMTH IPUMEPHI MATEMATHUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U KU3HU,
pacro3HaBaTh MPOSBICHUE 3aKOHOB F'€OMETPUU B UCKYCCTBE.

[IpyMeHATh TONy4YEHHBIE 3HAHUSA Ha IIPAKTUKE: aHAJIU3UPOBATHh pPEajbHbIC
CUTyallud W TPUMEHATb HW3YYEHHBIE IIOHATHS B TNIPOLIECCE IIOMCKA PEUICHUs
MaTeMaTU4YeCKu CHOPMYITUPOBAHHON MPOOIIEMBI, MOJIETUPOBATh peabHbIe CUTYaIluU
Ha $3BIKE T'€OMETPHUM, HCCIENOBaTh IOCTPOCHHBIE MOJEIM C HCIOJIb30BAHUEM
reOMETPUYECKUX TMOHATUH M TEOpeM, armapara ajireOpbl; pemarb MPaKTUYECKUe
3a71a4¥, CBSI3aHHBIE C HAXOXKJICHUEM I'€OMETPUUECKUX BEJINYHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
DJIEeKTPOHHbIE
pacoTHI pa3oBaTe/ibHbIE
pecypchl
1 BBenenue B ctepeoMeTpuio 11 1
[IpsiMBbI€ M TIIIOCKOCTH B
2 npoctpanctse. [lapannensHocTh 12 1
NPSIMBIX U INIOCKOCTEN
3 HepneHsziyns[pHOCTb TPSIMBIX 12
IIOCKOCTEN
4 VYTaBI MEXIY TPSIMBIMHA U 10 1
TUTOCKOCTSIMU
MHororpaHHuKH 11
OO6BEMBI MHOTOI'PAHHUKOB 9 1
7 [ToBTOpEHME: ceueHus, 3 1
PacCTOSIHUSL U YTJIb
OBIIEE KOJIMYECTBO YACOB I10 68 6

I[TPOTPAMME




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
New/m | Tema ypoka KontpoabHbie i pposkIe
Bcero o0pa3oBaTtejibHbIE
padoThI pecypebi

OCHOBHBIE TIOHSITHS CTEPEOMETPHUHU: TOUKA,
npsiMasi, TNIOCKOCTh, IPOCTPAHCTBO.

1.| TlpaBuna nzo0pakeHUs HA PUCYHKAX: 1
M300pakeHUs TIOCKOCTEH, TapalIeTbHBIX
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka

) [MonsiTus: MIepeceKaroIuecs MmIOCKOCTH, 1

| mepeceKkaromuecs npsmas | IIoCKOCTh
3 [TonsiTHS: epeceKarouuecs MIOCKOCTH, 1
| mepecekaromecst mpsMasi ¥ IIOCKOCTh

3HaKOMCTBO C MHOTOI'paHHUKAMHU,

4.| wn300pakeHne MHOTOT'PAHHUKOB Ha 1
PUCYHKAX, Ha MPOEKIIMOHHBIX YepPTEKax
HavanbHble cBenieHus 0 Kyoe U mupamue,

5.| wux pa3BépTku u moaenu. CeueHus 1
MHOTOTPaHHUKOB

6. Bxomnas koHTpoJIbHas paboTa 1 1
HavanbsHble cBeieHus 0 Kyoe U mupamue,

7. wux pa3BépTku U Mojenu. CeueHus 1
MHOTOI'PaHHUKOB

8 [TonsiTne 06 aKCHOMAaTUYECKOM TOCTPOCHUHU 1

CTCPCOMETPUHN: AKCUOMBI CTCPCOMCTPHUU U




CICACTBUA U3 HUX

[TousiTne 06 aKCHOMAaTUYECKOM ITOCTPOCHUH
CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUU U
CJIEJICTBUS U3 HUX

10

[TonsiTne 06 aKCHOMAaTUYECKOM TTOCTPOCHUH
CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPUH U
CJIEJICTBHS U3 HUX

11

[TonsiTHE 06 aKCMOMAaTUYECKOM MTOCTPOCHUN
CTEPEOMETPUH: AKCUOMBI CTEPEOMETPUH U
CJIEJICTBHS U3 HUX

B3anMHOe€ pacnosiokeHue npsiMbIX B
IIPOCTPAHCTBE: NIEpeCceKaroIuecs,
napajuleNibHble U CKpPEIIUBaIOIIUecs IpsIMble

[y
[d%]

[TapannenbHOCTh NPSAMBIX U TJIOCKOCTEN B
MIPOCTPAHCTBE: MapaljieIbHbIE MPSMBbIE B
MIPOCTPAHCTBE; MapaIeIbHOCTh TPEX
MPSIMBIX

14

[TapanienbHOCTh MPSMBIX U TIOCKOCTEN B
npoctpaHcTse: [lapannenbHOCTh NPAMOil U
IJI0CKOCTH

Vsl ¢ COHaIIPpaBJICHHBIMU CTOPOHaAMU

16

VYron MCXKAY MPSAMBIMHU B ITPOCTPAHCTBE

17

VYron MCXKAY MMPAMBIMHA B ITPOCTPAHCTBE

18

HapannenLHo CTh INIOCKOCTEH:
HapaJlsICJIbHBIC IIJIOCKOCTU

CsoiicTBa napaJijiCJIbHBIX IUIOCKOCTEMN

2(

[IpocTeiimme mpocTpaHCTBEHHBIE (PUTYPHI
Ha IJIOCKOCTH: TETpa’Jp, KyoO,




napaJuieseuIe/]

[Toctpoenue ceueHui

[TocTpoenue ceuenuit

KonTponsHas padora o teme "[Ipsimbie u
IJIOCKOCTHU B IIPOCTPAHCTBE.
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTER"

24

[lepneHIUKyYISIPHOCTD NPSAMOU U
IJIOCKOCTH: IEPIEHANKYIISIPHBIE NPSMBIE B
MIPOCTPAHCTBE

[IpsiMble mapayenbHbIe U
MEPIEHUKYISIPHBIE K IUNIOCKOCTH

[IpsiMble mapaienbHbIe U
MEPIEHUKYISIPHBIE K IUNIOCKOCTH

[Ipu3Hak neprneHauKyIIpHOCTH TPSIMON U
MJI0CKOCTH

[Ipu3Hak neprneHauKyIIpHOCTH IPSIMON U
IJI0CKOCTH

TeopeMa o mpsiMOi EPIEHANKYIISIPHO M
IJI0CKOCTH

3(

TeopeMa o mpsMOM NMEPICHANKYIISIPHOMN
MJI0CKOCTH

31

Teopema o npsaMoit mepreHANKYISIPHON
MJI0CKOCTH

HepHeHI[I/IKy.]'IHp M HAKJIOHHBIC: PACCTOSHUC
OT TOYKHU 0 IUIOCKOCTH, PACCTOSIHHUEC OT
HpﬂMOfI A0 IINIOCKOCTHU

HepHeH,[[I/IKYJ'IHp 1 HAKJIOHHBIC: PACCTOAHUC
OT TOYKHU 0 IUIOCKOCTHU, PACCTOSIHHUEC OT




IPSIMOM 110 IIJIOCKOCTH

34

[lepneHUKyIIAp M HAKIIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE OT
MPSIMOM 10 IIJIOCKOCTH

[TepieHAMKYNSAP U HAKIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 IUIOCKOCTH, PACCTOSIHUE OT
MPSIMOM 10 MIJIOCKOCTH

VYTIuBl B IPOCTPAHCTBE: YIOJI MEXAY IPSIMOM
U IJIOCKOCTBIO

JIByrpaHHBIN yroJi, TMHEHHBIN yroj
JBYTPAHHOTIO yria

JIByrpaHHBIN yroJi, TMHEHHBIN yromi
JBYTPAHHOTIO yria

[TepieHAMKYASAPHOCTD MIOCKOCTEN: MPU3HAK
MEPIEeHIUKYIIPHOCTU JBYX IIOCKOCTEH

[TepieHAMKYASAPHOCTD MIIOCKOCTEN: MPU3HAK
MEPIEeHIUKYIIPHOCTU JBYX IIOCKOCTEH

[lepnieHIUKYIAPHOCTD IIIOCKOCTEN: TPU3HAK
MEePIEeHIUKYIIPHOCTU JBYX IIOCKOCTEH

Teopema o TpEx mepneHAUKYIIpax

TeopeMa o0 TpEX nepHeHAUKYISIpax

TeopeMa o0 TpEX nepneHAUKYIsIpax

KonTtponsHas pabora no temam
"[leprieHIUKYASIPHOCTD IPSIMBIX U
Al

mockocTel" U "YTibl MEXly NPSIMBIMU U
JI0CKOCTSIMA"

44

Ilonsatue MHOTI'OrpaHHHUKa, OCHOBHBIC
QJICMCHTBI MHOT'OI'paHHUKA, BBIITYKJIBIC U




HEBBIITYKJIBIC MHOT'OT'PAaHHUKU, pa33épTKa
MHOT'OI'paHHHKa

47

[Ipu3ma: N-yronpHas npusma; rpaHu U
OCHOBAHUS IIPU3MBI; IPsIMasi ¥ HAaKJIOHHAs
pu3Mbl; OOKOBAs U TIOJTHASI IOBEPXHOCTh
IIPU3MBI

48

[Tapamrenenunen, TpsIMOYTOJIbHBIN
napajJiesIenuIe] ¥ ero CBoMcTBa

[Inpamuia: N-yrospHast NMpaMuIa, TPaHA U
OCHOBaHHUE NMHpPaMU/Ibl; OOKOBAs U TOJTHAS
IIOBEPXHOCTh [IUPaMU/JIbI; IIPAaBUIIbHAS U
yceu€HHas nmupaMmuaa

5(

[IpaBusIbHBIE MHOTOTPAHHHUKH: TIOHSATHE
MPaBUJIBHOTO MHOTOTPaHHUKA; MPaBUIIbHAS
npu3Ma 1 npaBujibHas MUpaMHUIa;
MpaBUJIbHAS TPEYTOJIbHAS MUpaMUAA U
MIpaBUJIbHBIN TETpadIp; KyO

5]

Hpe,[[CTaBJ'IeHI/IG O IMPpaBUJIBHBIX
MHOTI'OrpaHHHKaXx: OKTas’ap, J0ACKas3Ap U
HUKocasap.

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTENILHO TOYKH, IPSMOM, TJIOCKOCTH.
DneMEeHTbl CHMMETPUU B TUpaMUIaXx,
napajuiefienune1ax, NpaBuiIbHbIX
MHOTOTPaHHUKAX

(&)
3%}

Brruncnenue 31eMEHTOB MHOTOTPaHHUKOB!
pEOpa, AMaroHau, yribl

[Tnomaas OOKOBOM MOBEPXHOCTH U TOJTHOM




IIOBEPXHOCTHU IIPSIMOM IIPU3MBI, ILIOIIA/b
OCHOBaHUH, TeopeMa 0 OOKOBOU
ITOBEPXHOCTH MPSMOM IIPU3MBI

[Tnomans OOKOBOM MOBEPXHOCTH U
MOBEPXHOCTH TPABHIBHOM THPaAMHU/IBI,
TeopeMa O IO 1 OOKOBOW MOBEPXHOCTH
YCEYEHHOM MUPAMMJIBI

KonTponsHas pabora no teme
"MHororpaHHuKT"

[EEN

TTousttiie 00 00BEME

O6BEM nupamMuIbl

O6BEM nupamMu/Ibl

O6BEM nupamMuIbl

O06bEM TUpamMuIbI

O06BEM TTPU3MBI

O06BEM TTPU3MBI

O06BEM TPU3MBI

RPlRrlRPr PR R[RP[R

Kontponbras padota o teme "O0bEMBI
MHOTOI'PaHHUKOB"

[EEN
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[ToBTOpEeHME, 0600IIEHNE CHCTEMAaTH3AITUS
3Hanuil. [locTpoenue ceueHuii B
MHOTOTPaHHUKE

67

IToBTOpEeHue, 0000IIEHNE cCUCTEMAaTH3AIUS
3HaHUH. Be4KclIeHHe paCCTOSHUN: MEXIY
JABYMS TOYKaMH, OT TOYKH 10 MPSMOH, OT
TOYKH JI0 MIJIOCKOCTH, MEK Y
CKpELIUBAIOILUMUCS IPSIMBIMU

68

Htoropas KOHTPOJIbHAasA pa60Ta




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






