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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JUJII CaMOpPa3BUTHUsSI M HENPEPHIBHOIO 00pa3oBaHUs,
LEJIOCTHOCTh OOMIEKYJIbTYPHOTO, JIMYHOCTHOTO W TMO3HABATEJIBHOTO pPa3BUTHUSA
JUYHOCTH O0YyYaroOmMnXCs.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3YJIBTATOB OOYYEHHS] T€OMETPUU B HAIPABICHUU JUYHOCTHOIO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHBbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEJICTaBICHUNA O CYIIHOCTH M IMPOUCXOKICHUH TC€OMETPHUUYECKUX
aOCTpaKiMii, COOTHOIICHHH PEAJIbHOIO0 M HUICANBHOTO, XapaKTepe OTpPaXKEHUs
MAaTEMATUYECKOW HAyKOW SIBJICHUWA M TPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJEIUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHHUS, HEOOXOAMMBIX [UJIs aJanTaluud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust siBAsieTCs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIAHETO
oOmiero oOpa3oBaHUs, TaK Kak OOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HANpaBJIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIIUIeHHE, (HOPMUPYEMOE MpPU HU3YYEHHH OOYYaroIUMUCS
MOHSITUWHBIX OCHOB T€OMETPHUH 1 TTOCTPOCHUH IIETIOYKHU JTIOTHUECKHUX YTBEPIKICHUH
B XOJI¢ pEIIEHUs Te€OMETPUYECKUX 3aJayd, YMEHHE BbIJBUTaTh M OINPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA MPU PEIICHHH 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXXEHHUSI OKPYXAIOIIero MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBaHusi  JAeWcTBUTENbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSAET pa3Hble BUABI Y4E€OHOM U TPYIOBON N1E€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHATBEHO BAXKHBIX KA4eCTB, MOITOMY aKTyallbHA
3amada (popmMupoBaHHS y OOYYarONIUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[leas ocBoeHust mporpaMmbl ydeOHoro kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TEOMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPO0JKEHUs 00pa30BaHUs
MO CTEIMAIBHOCTSIM, HE CBA3aHHBIM C MPUKIIATHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomMeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HAYCHA IS
OOyYaroIMXCs CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromygecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUH € HEOOXOAWMBIC ISl JKU3HU B COBPEMECHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh HM3YYHUTh TC€OMETPHIO OoJee
r1y0OKO, €cii B JajbHEWIEeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHAIBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIMUX 3amad. [IpHOpUTETHBRIMU  3aJa4aMH  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTCs:

e (opmupoBaHue mNpeACTaBICHUS O TEOMETPUM KaK YacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECCKUX MOJENSIX, ITO3BOJISIONMINX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBICHUS OKPY>KAIOIIETO MUPA;

e (opmMupoBaHuMe yMEHMs pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
peaTbHOM MHPE MHOTOTPAHHHKH U TeJia BpaIllEHUS;

e OBJAJCHUEC METOAAMH PEIICHHS 3a/1ad Ha TIOCTPOCHHS Ha M300paKECHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHME yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSITHSAMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAIICHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE  aJITOPUTMAMHU  PEIICHUS  OCHOBHBIX  THIOB  3ajad;
dbopMHpOBaHWE YMEHHUS TPOBOJIWUTH  HECJIOKHBIE  JIOKa3aTeIbHBIC
pacCyXJICHUS B XOJI¢ PCIICHUsS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE  HWHTEIUIGKTYyaJIbHBIX W TBOPYECKUX  CIOCOOHOCTEH
OOy4JarommMxcsi, IMO3HAaBAaTEJIbHOW  aKTUBHOCTH, HCCIEAOBATEIHCKUX
yYMEHUM, KpUTUYHOCTH MBIIICHHUS;



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU WU3YYEHUU JIPYTUX YUYEOHBIX MPEIMETOB, MMPOSBICHHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylnupoBaTh HX Ha A3bIKE
TEOMETPUHU U CO3JaBaTh FT€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI anmapar Uil PElIeHHUs MNPAKTUKO-OPUEHTHPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIBTATHI.

OTnMYUTENHEHONM OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KypC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3aJa4, pElIaeMblX Ha YpPOBHE
WHTYUTHUBHOTO MTO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHu30BaHHast paboTa HaJ
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BuTHME NPOCTPAHCTBEHHBIX IPEACTABICHUN Y
yYalllUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad4 Ha
CO3/laHM€  NIPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOAUTCS € ONOPOM Ha
HarJIIHOCTh, a OIepUpOBaHUE O00pa3oM — B YCIOBUSX OTBICYEHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHUS.

OcHoBHbIE copeprkarelibHble TuHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
o0ydeHHUs Ha YPOBHE CpPEIHEr0 00IIero 00pa3oBaHus.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHHUs pabouell MpOrpaMMmbl, pachpeAei€HHbBIM MO ToJaM OO0ydYeHWUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MNOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJIIOICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUUYECKUX MNPEICTaBICHUNA OOy4aroluXcs, pacuupsis U
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reomerpumn orBoautcs 2 yaca B Henemo B 10 kimacce u 1 gac B
Hezemo B 11 kmacce, Bcero 3a Ba roga o0ydenus - 102 yueOHbIX daca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMasl, IJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUH U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesibHble W CKpeumuBaronmecs npsamble. [lapauiensHOCTE NpsAMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
MApAJUICIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTD MPAMON U IUIOCKOCTH. YTUIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUlockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3Ip, KyO, napajjiesienunea; NoCTPOCHUE CEUEHU.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUICIBHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpemMa O NpsSMOu
MEPIIEHAUKYJIIPHON IUIOCKOCTU. YTJIBI B IIPOCTPAHCTBE: YIOJI MEXIY MPSIMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh ~ IJIOCKOCTEW: MPHU3HAK  IEPHNEHIUKYJSIPHOCTH  ABYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE€ 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIBIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuka. [Ipu3ma: N-yronpHas
MpU3Ma; IpaHu U OCHOBAHUS MPU3MBbIL; MpsiMas U HAKJIOHHAs MPU3MBI; OOKOBas U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. llupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBaHHUE MUPAMUIbI; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMU/IbI; TPABUIIbHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs MUPAMUJIA; NpaBUJIbHAs TPEYroJibHash MHUpaMUAa M TPaBUIbHbBIN
teTpadap; KkyO. IlpencraBieHne o TMpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIIBHO TOYKH, MPSIMOU,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUIbHBIX MHOTOTPAHHHUKAX.



Brruncnenre 571€MEHTOB MHOTOTPAaHHUKOB: pPEOpa, WMaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoM mnupamuibl. Ilonstue 006 00bEMe. OOBEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6upie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.



INJIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yabTaThl OCBOSHHUS MPOTrpaMMBbl Yd4eOHOTO npeameTa «MaTteMaTrkay XapaKTepu3yIOTCs:

I'paknanckoe BoCIMTAHUE:

c(hOPMHUPOBAHHOCTHIO IPAKAAHCKOMW MO3UIIMKM 00YYaIOIIEeTrocs KaKk aKTUBHOT'O U OTBETCTBEHHOT'O WIEHA POCCUICKOTO
oO11ecTBa, MPEICTABICHUEM O MaTEeMAaTHICCKUX OCHOBAX (PYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYP, SBICHUMN, IPOLIEITYD
rpakJIaHCKoOro oOiecTBa (BBIOOPHI, OMPOCHI M IIP.), YMEHUEM B3aUMOJCHCTBOBATh C COLMAJIBHBIMU WHCTUTYTaMHU B
COOTBETCTBHUHU C UX PYHKIHUSIMU U Ha3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOPMHUPOBAHHOCTBIO POCCHUUCKON TPaXKJIAHCKONW HWJICHTUYHOCTH, YBAXKECHHUS K TMPOIUIOMY M HACTOAIIEMY
POCCHICKOM MAaTEMATUKH, LEHHOCTHBIM OTHOUICHHEM K JOCTHMKECHHUSIM POCCUUCKHX MATEMATHKOB W POCCUUCKON
MaTeMaTUYECKON IIKOJIbI, K UCIOIb30BaHUIO TUX JIOCTUKEHUM B IPYTUX HAyKaX, TEXHOJOTUSIX, cpepax SKOHOMUKH.

JIlyX0OBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS

OCO3HAHHEM JYXOBHBIX IICHHOCTEH POCCHICKOro Hapoja; CcPOpMHPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHMS,
ATUYECKOT0 MOBEICHUS, CBS3aHHOTO C IMPAKTUYECKUM IPUMECHEHHEM JOCTHKCHUW HAyKU W AEATEIbHOCTBIO YYEHOTO;
OCO3HAHUEM JIMYHOTO BKJIAJIa B MOCTPOEHUE YCTOMUYMBOTO Oy MyIIErO.

JcTeTHYECKOe BOCITUTAHME:

ACTETUYECKUM OTHOIIICHHEM K MHpPY, BKIIOYAs 3CTETHKY MaTeMaTHYCCKHX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad,
PELICHUH, PACCYKACHHUMN; BOCIPUUMUYHNBOCTBIO K MATEMAaTUUYECKUM aCIIEKTaM Pa3JIMYHbIX BUOB UCKYCCTBA.

du3nvecKkoe BOCNUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHUS MPUMEHATh MaTEMAaTHUECKHE 3HAHUS B MHTEpPEcax 3/I0POBOT0O M OEe30MacHOro odpasa
JKW3HU, OTBETCTBEHHOI'O OTHOIIECHUSI K CBOEMY 3J0pPOBBIO (3710pOBOE MUTAHHUE, COATAaHCUPOBAHHBIA PEKUM 3aHATUU U
OTIIbIXa, peryispHas (Qu3nyeckas aKTHUBHOCTH); (PU3UYECKOTO COBEPIICHCTBOBAHMS, TPU 3aHATHUSAX CIIOPTHBHO-
03JI0POBUTEJILHOU IEATEILHOCTHIO.

Tpynosoe Bocnnuranue:



TOTOBHOCTBIO K TPYAY, OCO3HAHUEM IICHHOCTH TPYIOJIOOMS; MHTEPECOM K pa3IUnYHBIM cepaM mpodeccHnoHaTbHON
NESATEeITLHOCTH, CBSI3aHHBIM C MAaTEMaTUKOW M €€ MPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIN BBIOOp Oymymiei
npodeccun U peaau30BBIBATH COOCTBEHHBIC JKU3HEHHBIC IUTAHBI; TOTOBHOCTHIO M CIOCOOHOCTBIO K MAaTeMAaTHYECKOMY
o0pa30BaHUIO M CaMOOOPA30BaHUI0 HAa MPOTSKCHUU BCEH JXKU3HHM, T'OTOBHOCTHIO K AKTHBHOMY YYacCTHIO B PCIICHUHU
MPaKTUYCCKUX 3a]]a4 MAaTeMaTHICCKOW HAIPaBICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

c(hOPMHPOBAHHOCTBIO IKOJOTUYECKON KYIbTYPhI, TOHUMAaHUEM BIUSHUS COIUATBLHO-DKOHOMHYECKHUX IMPOIIECCOB HA
COCTOSIHUE TIPHPOJHONH M COLMAIBHOM Cpebl, OCO3HAHHMEM TJI00AJIBHOTO XapakTepa SKOJOTHYECKUX IPoOjeM;
OpUEHTaIlMell Ha MPUMEHEHHE MaTeMaTHYeCKUX 3HAHUW IS pelieHdus 3adad B 00JIacTH OKPY’KaloleW Cpeibl,
IJIAHUPOBAHUSI TIOCTYIIKOB M OIIEHKH MX BO3MOYKHBIX MOCIICICTBHUI IS OKPYKAIOIICH CPE/Ibl.

IleHHOCTH HAYYHOT0 TIO3HAHMSI:

c(OPMHPOBAHHOCTHI0O MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS HAYKH U
OOIIIECTBEHHON MPAaKTUKH, MOHUMaHUEM MaTeMaTHYeCKOW HayKHh Kak cdepbl YeIOBEYCCKOW JCATEILHOCTH, JTAroB e
Pa3BUTHS M 3HAYMMOCTH JUIS Pa3BUTHUS [UBUIIM3AIMN; OBJIAJICHUEM S3bIKOM MaTEMaTUKH U MaTEMaTHYECKON KYJIbTYypOM
KaK CpEJICTBOM TO3HAHUS MHPA; TOTOBHOCTBIO OCYIIECTBIISATH TPOCKTHYIO W HCCICIOBATEILCKYI0 IeATEIHHOCTD
WHIUBUyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yJbTaThl OCBOSHHS IPOorpaMMbl Y4eOHOTO mpeaMeTa «MareMmaThuka» XapaKTepH3YIOTCS
OBJIAJICHUEM YHUBEPCAIbHBIMU HO3ZHAGAMETIbHBIMU OCliCMBUAMU, VHUBEPCANTbHOIMU KOMMYHUKAMUBHBIMU OeliCmMEUIMU,
VHUBEPCATIbHBIMU Pe2YTISIMUBHBIMU OellCMBUIMU.

1) YVuusepcanvuvie noznasamenvhule oeticmsus, obecneuusarom gopmuposanue 6a306bix KOCHUMUBHBIX NPOUECCO8
obyuarowuxcs (0ceoenue Memooo8 NO3HAHUSL OKPYICAIOUe20 MUpa, HpUMeHeHUe JO0SUYECKUX, UCCIe008AMeNbCKUX
onepayuil, ymeHuil pabomams ¢ uH@opmayueti).

ba3oBble Jjornyeckue n1eiicTBUSA:



BBISIBISIT U XapaKTEPU30BaTh CYIIECTBEHHbIC IMPU3HAKKM MATEMAaTUYECKUX OOBEKTOB, IMOHSATUN, OTHOLIEHUU
MEXIy TOHATUSMHU; (GOPMYIUPOBATh OMPEICICHUs TOHATUN; YCTAHABIMBATH CYIIECTBEHHBIA MPHU3HAK
KJIacCU(pUKALMU, OCHOBAHHMS JJIs1 000OIICHUS U CPaBHEHHUS, KPUTEPUHU TPOBOIUMOTO aHAIIN3A;

BOCIIPUHUMATh, (OPMYIUPOBaTh W NPeoOpa3oBbIBATh CYXKACHMS: YTBEPAUTEIbHBIE U OTpPUIATEIbHBIE,
€IMHUYHbIE, YACTHBIE U OOIIHNE; YCIOBHBIC,

BBISIBJISITH MaTEMaTHUECKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUs B (pakTax, JaHHBIX, HAOIIOCHUSIX U
YTBEPKJICHUSIX; MTPEAJIaraTh KPUTEPHUH JIJIsl BBISIBJICHUS 3aKOHOMEPHOCTEN M MPOTUBOPEUNIA;

JienaTh BBIBOJABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M WHAYKTHBHBIX YMO3aKIIIOUCHHN,
YMO3aKJIFOUECHHH 10 aHAJIOTHH;

IPOBOJNUTH CaMOCTOSITENIbHO JOKAa3aTelNbCTBA MAaTEMAaTHUUECKUX YTBEPKIACHUM (MpsAMbIE U OT MPOTHUBHOIO),
BBICTPAMBaTh apryMEHTAIUIO, IPUBOJIUTH IPUMEPHI U1 KOHTPIIPUMEPHI; 00OCHOBBIBATH COOCTBEHHbBIE CYKIEHUS U
BBIBO/IbI;

BbIOMpaTh croco0 pemeHus: yueOHoH 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEILIEHUs, BBIOMpaTh Haubosee
HOJXOJAIINM ¢ y4ETOM CaMOCTOSTENBHO BbIJIEJICHHBIX KPUTEPUEB).

ba3oBble ucciieioBare/ibCKHe JAeiiCTBUSA:

WCITOJI30BaTh  BOIMPOCHl KaK HMCCICAOBATEIbCKANA HMHCTPYMEHT TIO3HAHUS, (OPMYIHPOBATH BOIPOCHI,
buKcUpyIoONe MPOTHBOpPEYHE, MPOOJIEeMy, YCTaHABIMBAaTH HCKOMOE U JaHHOE, (OPMHUPOBATH THIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UIUIO, MHECHUE;

MPOBOJIUTH CAMOCTOSITEILHO CIUIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIEIOBAaHUE IO YCTAaHOBJICHHIO OCOOCHHOCTEH
MaTEMaTHYeCKOTO OOBEKTa, SBICHHS, TPOIECCa, BBISBICHHIO 3aBUCHUMOCTEH MEXKITy OOBEKTaMH, SBICHUSIMH,
TIPOIECCaMU;

CaMOCTOATENFHO (hopMynupoBaTh OOOOIICHHWS W BBIBOJALI 1O pe3yJbTaTaM MPOBEAEHHOTO HAOIIOACHUS,
WCCJICIOBAHMUSI, OIEHUBATH JOCTOBEPHOCTH MOJYYCHHBIX PE3YyJIbTAaTOB, BEIBOJIOB U 000OIIICHMIA;

MPOTHO3UPOBATh BO3MOXKHOE PA3BUTHE IMPOIIECCa, a TAK)KE BBIIBUTATH MPEOI0KEHHS O €r0 Pa3BUTHN B HOBBIX
YCIOBUSX.

Pabora ¢ unpopmanmeii:

BBISIBIIATH Je(hUIIUTH HHGOPMAIIHH, TAaHHBIX, HEOOXOIUMBIX JIJII OTBETA HA BOMPOC U JIJISl PEIICHUS 3a1a4K;



BbIOMpaTh HWHGOPMALMI0O M3 HCTOYHUKOB pA3UYHBIX THUIOB, AaHAJIW3UPOBaTh, CHCTEMAaTU3UPOBATh U
UHTEPIIPETUPOBATH HH(POPMALIUIO PA3TUYHBIX BUJOB U (POPM MpeICTaBICHUS;

CTPYKTYpUPOBaTh HHGOPMAIIUIO, IPEACTABIATH €€ B PA3IMYHBIX (opMax, WILTIOCTPUPOBATH IpaduuecKH;
OLICHUBATh HaAEKHOCTh UH(MOPMAIIUH TI0 CAMOCTOSITENIBHO C(HOPMYITUPOBAHHBIM KPUTEPHUSM.

2) VHusepcanbhvle KOMMyHUKamueHble Oelicmeus, 00ecneuusaiom CcoopmMupo8aHHOCMb COYUATIbHbIX HABLIKOG
00yYaruuxcs.
Oo0wenue:

BOCIIPUHUMATh U (POPMYJIIMPOBATH CYXKJIEHUS B COOTBETCTBUHU C YCJOBHUSIMU U NEISIMHU OOIICHUS; SICHO, TOYHO,
IPAMOTHO BBIPAKATh CBOIO TOUKY 3PEHHUS B YCTHBIX U IMMCbMEHHBIX TEKCTAX, 1aBaTh MOSCHEHUS 110 XOAY PELICHUS
3a/1a4yv, KOMMEHTHUPOBATh MOJyYCHHBIN PE3yJIbTaT;

B XOA€ OOCYXIEHHUS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYKIAae€MOl TeMbl, MPOOJIEMBbI, pelIaeMoil 3aaayu,
BBICKA3bIBaTh WJCH, HAIICJICHHBIE HAa TMOUCK PEIICHUS; COMOCTaBIISITH CBOM CYXKICHHUS C CYXXICHUSIMHU APYTUX
YYaCTHUKOB JIMajiora, OOHApY»XUBAaTh PA3IMYM€ M CXOJCTBO MO3UIUH; B KOPPEKTHOH (opme (GopMynrpoBath
pa3Horiacus, CBOM BO3paXKEHNUS;

MPEACTABIATh PE3YIbTATHI PEUICHUS 3a/1au, SKCIIEPUMEHTA, UCCIE0OBAaHUS, TPOCKTA; CAMOCTOATEILHO BEIOMPATh
dbopmaT BBICTYIUIEHUS ¢ YYETOM 3aJ1ayu MIPE3CHTAIUU U OCOOCHHOCTEHN ayIUTOPHHU.

CorpyaHu4ecTBo:

MOHMUMATh W HCIOJIb30BaTh MPEUMYIECTBA KOMAHJAHOW W WHIUBUIYAIbHOW pabOThl MpU PEHICHUH YYEOHBIX
3a/lay; TPUHUMATh 1€Jb COBMECTHOM JE€ATeNbHOCTH, IJITAHUPOBATh OPraHU3allUl0 COBMECTHOW pabOThI,
pacmpenenaTb BUAbI pabOT, JOTOBapHBATHCS, OOCYX IaTh IMPOIECC M PE3ynbTar pabOThl, 0000IIaTh MHEHUS
HECKOJIBKMX JIFO/ICH;

y4acTBOBaTh B TPYIIOBBIX (opMax paboThl (0OCYyKIeHus, OOMEH MHEHUH, «MO3TOBBIE IITYPMBD» U HHBIC);
BBHITIOJIHATHh CBOIO YacTh PabOThI U KOOPAMHUPOBATH CBOW JEHCTBUS C JIPYTUMU YJIEHAMU KOMAHJbI; OIICHUBATH
KaueCTBO CBOETO BKJIaJla B OOIIUIA MTPOIYKT MO KPUTEPUSIM, CPOPMYIMPOBAHHBIM YUYACTHUKAMH B3aHUMOICHCTBHSI.

3) Vhusepcanvhvie pecyisamueHnble Oelicmaus, 00ecneuusarom Gopmupo8aHue CMulCI08bIX YCMAHOBOK U HCUSHEHHBIX

HABLIKOG TUYHOCTU.
Camoopranusanus:



e COCTaBJISITh IUIAH, AITOPUTM PEIICHUS 33/1a4d, BEIOMPATH CITOCOO PEIICHUS ¢ YIETOM UMEIOIIUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHHI C Y4ETOM HOBOM
uHpopMaruu.

CaMOKOHTPOJIb:

e BJQJICTh HAaBBIKAMH ITO3HABATEIHHOW PEIICKCUM KaK OCO3HAHUS COBEPIIACMBIX JCHCTBHIA M MBICTHTEIBHBIX
MPOIIECCOB, UX PE3YyJIbTaTOB; BIAJAETh CIOCOOAMU CaMOIPOBEPKH, CAMOKOHTpPOJS IMpoliecca W pe3yibTaTa
pereHusT MaTeMaTHISCKOH 3a1a9H;

e TPEABUICTH TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTH IPU PEIICHUH 3a7a9l, BHOCUTH KOPPEKTUBHI B JEATEIHHOCTD
HA OCHOBE HOBBIX OOCTOSITENIbCTB, TAHHBIX, HAWJCHHBIX OMIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBHE PE3yJIbTAaTa 1M U YCIOBHSIM, OOBSICHITH MPUUYUHBI JOCTHUKEHUS WM HEIOCTUKCHUS
pe3yIbTaTOB JIESATEIBHOCTH, HAXOAUTH OITHUOKY, 1aBaTh OICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI
10 KVIACC

OnepupoBaTh MOHATUAMHA: TOUYKA, PAMAs, IIIIOCKOCTb.

[IprMEHATh aKCUOMBI CTEPEOMETPHUH U CIIEICTBUS U3 HUX MPH PEIIEHUH F'€OMETPUYECKUX 3a1a4.

OnepupoBath NOHATUAMH: N1APATUIETBHOCTD U NEPIIEHIUKYJISIPHOCTD MPSMBIX U INIOCKOCTEN.

KnaccuduimpoBaTs B3aMMHOE pacioio;K€HUE NPSMbIX U TUIOCKOCTEN B TPOCTPAHCTBE.

OnepupoBath MOHATUSMU: JBYTPAHHBIN YTrOJl, TpaHU JIBYTPAHHOTO yTiia, peOpo ABYTPaHHOTO YIJIa; TUHEHHBIN yrom
JBYTPaHHOTO yTJIa; rpaJycHasi Mepa ABYIPaHHOTO yTJIa.

OnepupoBaTh MOHATHUSMU: MHOTOTPAHHUK, BBITYKJIBIA M HEBBITYKJIbIA MHOTOIPAHHUK, JIEMEHTHl MHOTOIPDAaHHUKA,
ITPaBUJIbHBIA MHOTOTPaHHUK.

Pacro3HaBaTh OCHOBHBIE BU/IbI MHOTOIPAaHHHUKOB (TIMpaMHK/Ia; MPU3Ma, MPSIMOYTOJIbHBIN Mapalieenue/, Kyo).

KnaccuduimpoBarb MHOTrOrpaHHUKHM, BbIOMpas OCHOBaHMS Mg KiacCU(UKAuu (BBINYKJIbIE W HEBBIMYKIbIE
MHOTOTPAHHUKU; TPaBUIbHbIE MHOTOTPAHHUKU; MPSMbIE M HAKJIOHHBIE TTPU3MBI, TApaIeICIUIIEIbI).



OnepupoBaTh MOHATUSMHU: CEKYIAs IJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBSICHATH TPUHIUIIBI IOCTPOEHUSI CEYEHUH, UCTIOB3YSl METOJ CJIEIOB.

CrpouTh ceueHHs MHOIOTPAaHHUKOB METOJOM CJEAOB, BBIMOJIHATH (BBIHOCHBIE) IJIOCKHME YEPTEHKU M3 PUCYHKOB
MPOCTBIX 00BEMHBIX QUTYP: BUJI CBEPXY, COOKY, CHU3Y.

PemaTte 3aaun Ha HAXOXKJEHUE T€OMETPUYECKUX BEJIIMYMH MO 0o0pasliaM WM aJropuTMaM, MPUMEHSST U3BECTHBIC
aHAIMTHYECKUE METOJBI MPU PEIICHUN CTAaHAAPTHBIX MATEMAaTHYECKUX 3a/1a4 Ha BBIYHUCIECHUE PACCTOSHUNA MEXKIY JBYMS
TOYKaMU, OT TOYKH JI0 IPSIMOM, OT TOUKH JI0 TUTIOCKOCTH, MEXKTY CKPEUIMBAIOIIUMHUCS MPSIMBIMH.

PemaTte 3aaun Ha HAXOXKJEHUE TE€OMETPUYECKUX BEIIMYUH MO 00pasliaM WM aJroOpuTMaM, MPUMEHSS U3BECTHBIC
AHAJIMTUYECKUE METOAbl MPHU PEIICHUH CTaHAAPTHBIX MATEMaTUYECKUX 337ad Ha BBIYUCICHUE VYIJIOB MEXIY
CKPELIMBAIOIINMHUCS NPSMBIMU, MEXKIY IPSIMOU U INIOCKOCTBIO, MEXY IIJIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.

Boruncnars 00bEMBI U TUIOMIAIM MOBEPXHOCTEH MHOTOTPAHHUKOB (MpU3Ma, MUpaMujia) ¢ IpUMEHEHUEM (HOpMYyIT;
BBIYHCIIATh COOTHOLIEHUS MEXKIY IJIOIIAIIMU MOBEPXHOCTEN, 00bEMaMHU MOAOOHBIX MHOTOTPAHHUKOB.

OnepupoBarh MOHATUSMU: CHUMMETPHUsS B IPOCTPAHCTBE; LIEHTP, OCb U IUIOCKOCTb CHMMETPHUH; LEHTP, OCh M
IUIOCKOCTh CHMMETPHUH (PUTYPHI.

N3BnekaTh, mpeoOpa3oBbIBaTh U UHTEPIPETUPOBATH MH(POPMALIMIO O MPOCTPAHCTBEHHBIX TEOMETPUUYECKUX (PUTYpax,
MIPE/ICTABIICHHYIO Ha YEPTEKAX U PUCYHKAX.

[IpumensTh reoMeTpudeckre (GakThl s PEIICHUsS CTEPEOMETPUUYECKUX 3a7ad, MPEIoaralouX HECKOJIBKO IaroB
pelleHus1, €Clii YCIOBHsI IPUMEHEHHUS 3a/1aHbl B sIBHOU (hopMme.

[IpumeHsATh TpocTEHIINE MPOrPaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHHUKALIMOHHBIE CHCTEMBI NPU PELICHUU
CTEPEOMETPUYECKHUX 3a/aU.

[IpuBoAUTH IPpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U KM3HU, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB
r€OMETPUU B UCKYCCTBE.

[IpuMEHATh MOJyYEHHBbIE 3HAHUSA HA MPAKTUKE: aHAIU3UPOBATH pEAbHbIE CUTYyallUd U TMPUMEHSTh H3YYEHHBIE
NOHATHS B TMpPOLECCe MOMCKA PELIEHUS MaTeMaTHUYeCKH CPOpPMYJIUPOBAHHOM MpOOJIEMBbl, MOAEIUPOBATH pEabHbIC
CUTYyalluM Ha SA3bIKE€ F€OMETPUH, HCCIIEOBATh MOCTPOCHHBIE MOJEIH C HCIOIb30BAHUEM T'€OMETPUYECKUX MOHSATUH U
TEOpEeM, arlrapaTa anreOpbl; pelarb NPaKTUYECKUe 3a7aui, CBSI3aHHbIE C HAX0XK/IEHUEM F€OMETPUUYECKUX BEJTUYHUH.



~N O o1 bW

TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
DJIeKTPOHHbIE
Ne HaumenoBaHue pa3jiesioB U (undposbie)
n/m  TeM NPOrpaMmbl KouunyecTBo yacoB  oOpa3oBaTe/ibHbIE
pecypchl
Beero Kontpoabusie IlpakTnueckue
padoThI padoThI
BBenenue B ctepeoMeTpuio 10 0 0
[IpsimMbIe ¥ IIOCKOCTH B MPOCTPAHCTBE. 12 1 0
[MTapannenbHOCTh MPSMBIX M IUIOCKOCTEH
[TeprieHIUKYIAPHOCTD MPSIMBIX U TNIOCKOCTEH 12 0 0
VYTIbl MEXKIY NPSIMBIMU U TUIOCKOCTSIMU 10 1 0
MHororpaHHUKU 11 1 0
OO6BEMBI MHOTOI'paHHUKOB 9 1 0
[ToBTOpEHME: CEUEHUS, PACCTOSIHUS U YTIIbI 1 0
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0



HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara undgpoBbie

Tema ypoka Koutpoabubie IIpakTuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE

padoThI padoTshI pecypenI

OCHOBHBIE TIOHATHS CTEPEOMETPUN: TOUKA,

npsimMasi, I0CKOCTh, IPOCTPAHCTBO.

[TpaBuiia n300pakeHUst Ha PUCYHKaX: 1
n300pakeHusl II0CKOCTEH, apauIeNbHbIX

IpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

Ilonstus: MNepEeCCKaromuecs 1mI0OCKOCTH,
NnepeceKkarommecsa npsamas 1 rmiIoCKOCTb

[TonsTus: MNepeceKkaromuecs mI0CKOCTH,
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 cBefieHHs 0 KyOe U mupamu/e,
ux pa3BeépTku U Mozenu. CedeHus 1
MHOTOTPaHHUKOB

[TonsiTHE 00 aKCHOMATHYECKOM

MOCTPOCHUU CTCPCOMCTPUN: aKCUOMBI 1
CTCPCOMCTPHU U CIICACTBUA U3 HUX



10

11

12

13

14
15
16

17

18

19

[TousTHE 00 AKCUOMATUYECKOM
MOCTPOCHHUH CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPHUH U CIICACTBHUS M3 HUX

[MousTHEe 00 AKCHOMATHYECKOM
MOCTPOCHUU CTEPEOMETPUU: AKCHOMBI
CTEPEOMETPHUU U CIEACTBHSI U3 HUX
ITousiTHe 00 aKCHOMATHYECKOM
MIOCTPOCHUU CTEPEOMETPUH: aKCHOMBI
CTEPEOMETPHUH U CIICACTBHS U3 HUX
B3aumHoOe pacroioxkeHne MpsMbIX B
IIPOCTPAHCTBE: MEPECEeKAIOIIHECS,
napajuIeJbHbIC U CKPEIIUBAIOIIHAECS
psIMBIE

HapaHHeJ'IBHOCTB MNpsAMBIX U IUIOCKOCTEH B
MMPOCTPAHCTBE: MMAPpAJUICIIBHBIC IIPAMBIC B
MMPOCTPAHCTBE; MApAJUICIIbBHOCTDb TpéX
MMPAMBIX

HapaJ'IJ'IGJ'IBHOCTB MMPSAMBIX U IUIOCKOCTEH B
MMPOCTPAHCTBE: HapaHHCJIBHOCTB HpHMOﬁ u
INJIOCKOCTH

VYTI1bl ¢ COHaNpaBiIeHHBIMU CTOPOHAMU
Yroa Mexay npsiMbIMU B IPOCTPAHCTBE
Yroa Mexay npsIMbIMU B IPOCTPAHCTBE

[TapamienbHOCTD MIOCKOCTEM:
napaelbHble IOCKOCTH

CBoiicTBa NnapajiCJIbHbIX IUIOCKOCTEM

[Ipocreiimune npocTpaHCTBEHHbIE (PUTYPBI
Ha TJIOCKOCTH: TeTpa’ap, Kyo,



20
21

22

23

24

25

26

27

28

29

30

31

32

napajuieJenune/
[TocTpoenue ceueHui
ITocTpoeHue ceueHui
KonTponbras pabota mo reme "lIpsMbie u

IUIOCKOCTH B IIPOCTPAHCTBE.
[TapamienpHOCTb NPSAMBIX U IIIOCKOCTEN"

IleprieHAMKYAAPHOCTD MPAMOU U
IUIOCKOCTH: NIEPIEHANKYJIISIPHBIE NPSMBIC B
IIPOCTPAHCTBE

ITpsimble napamienbHble U
NEPIEHIUKYIISIPHBIE K IITIOCKOCTH

IIpsiMble nmapasiesbHbIe U
NEPIEHAUKYJISIPHBIE K IITIOCKOCTH
[Ipu3Hak NepHneHIUKYIIPHOCTH IPIMOU U
IIJIOCKOCTH

IIpu3Hak neprneHAUKYIIPHOCTH IPSIMOU U
IIJIOCKOCTH

Teopema o0 psIMOM EPIIEHANKYIISIPHON
IIJIOCKOCTH

TeopeMa 0 IpsAMO¥ NEPIIEHAUKYIAPHOU
IIJIOCKOCTH

TeopeMa 0 IpsIMO¥ NTEPIIEHAUKYIISIPHOU
IIJIOCKOCTH

IlepneHuKyIsip ¥ HAKJIOHHBIE: PACCTOSHHUE
OT TOYKH JI0 TUNIOCKOCTH, PACCTOSTHUE OT
MPSIMOM 10 TIJIOCKOCTH

IlepnieHqUKYIISp ¥ HAKJIIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT



33

34

35

36

37

38

39

40

41
42
43

44

IIPSIMOM 10 IIJIOCKOCTH

[leprieHauKYNISAp M HAKIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT

IIPSIMOM 10 IIJIOCKOCTH

[leprieHauKYNISAp U HAKIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT

HpHMOﬁ J0 IINIOCKOCTH

VYTIIbl B IPOCTPAHCTBE: YrOl MEXKAY
IPSIMOM U TUIOCKOCTBIO
JIByrpaHHBIN yroJl, TMHEHHBIN Yroj
JBYTPaHHOIO yria

JIByrpaHHbIi yroJi, TMHEHHBIN yroa
JBYTPaHHOIO yrjia
IlepneHauKyISIPHOCTD IIJIOCKOCTEMN:
IIPU3HAK NEPIEHIUKYIIPHOCTH ABYX
IIJIOCKOCTEMN

IlepneHAuKyISIpPHOCTD IIJIOCKOCTEM:
MpU3HAK NEPIEHIUKYIIPHOCTU ABYX
IJIOCKOCTER

IlepneHauKyISIpPHOCTD IIJIOCKOCTEMN:
MpU3HAK NEPIEHIUKYISIPHOCTH JABYX
IUIOCKOCTEN

Teopema o Tpéx nepneHANKyIsIpax
TeopeMa 0 TpEX MepHeHANKYIIApax
Teopema o Tpéx nepneHaAuKyIsIpax
KonTponbhas pabota no remam
"TleprnieHIUKYISPHOCTD MPSIMBIX U

wiockocTe" 1 "Yribel MeXAy OpSMBIMU U



45

46

47

48

49

50

51

II0CKOCTAMHA"

[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

[Tapannenenurnen, NpsMOyroJbHbIN
napajuie’enunes 1 ero CBocTna

IInpamupa: N-yrojapHas NUPaMUA, TPAHU U
OCHOBaHME IHPaMUJIbl; OOKOBas U MOJIHAS
[IOBEPXHOCTB ITUPAMU/IbI; IPABUIIBHAS U
yCcedy€HHas MUpaMuaa

HpaBI/IJ'IBHBIG MHOFOI”paHHI/IKI/IZ IIOHATHUC
HpaBI/IJ'IBHOFO MHOFOl"paHHI/IKa; HpaBI/IJ'IBHaH
MpU3Ma U MpaBUJIbHASA MUPAMU/JIA;
MpaBUJIbHAs TPEYroJIbHAS MUPAMUIA U
MPAaBUIIBHBIN TeTpadip; KyO
[IpencraBnenue o mpaBUIbHBIX
MHOTOTPaHHHUKAX: OKTadIp, AOJAEKadIp 1
MUKOCa3IP.

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



52

53

54
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56
57
58
59
60
61
62
63

64

65

66

Briuucnenue 351eMEeHTOB MHOTOTPAHHUKOB:
pEOpa, TuaroHaiu, yribl

[Tnomane 60KOBOM MOBEPXHOCTH M IMOJTHON
MOBEPXHOCTHU MPSMOM NPU3MBI, IJIOIIA]b
OCHOBaHUH, TeopeMa 0 OOKOBOMA
MOBEPXHOCTHU MPSIMOI MPU3MBI

[Tnomaas 60KOBOM MOBEPXHOCTH U
MOBEPXHOCTH MPaBUIILHOM MUPAMMU/IBI,
Teopema O IIOIAIu OOKOBOM MOBEPXHOCTH
YCEUEHHOU MUPaAMUIbI

KonTponbhas pabota no Teme
"MHororpaHHuku"

[Tonsitre 06 06BEME
O0bEM upamMuIbl
O0BEM UpaMUIBI
O06bEM upamMuIbl
O0BEM TUpaMHuIbI
O06bEM pU3MBI
O06BEM npu3MBbI
O06bEM pU3MBI

KonrponbHas pabora no reme "O6bEMBI
MHOTOTPaHHHUKOB"

[ToBTOpeHme, 0000IIEHNE CUCTEMATH3 AT
3HaHui. [locTtpoenue ceuenuii B
MHOTOTpaHHHUKE

[ToBTOpeHme, 0600IIEHNE CUCTEMATH3AITHIS
3HaHWU. Beruncinenne pacCTOAHMI: MEXIY
IBYMsI TOYKaMH, OT TOYKH 10 IPSIMOH, OT
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TOYKH 0 IIIOCKOCTH, MCIKAY
CKPCHIUBAOIUMUCA ITPAMBIMHA

67 HToroBast KOHTpOJIbHAS paboTa

[ToBTOpeHue, 06001IeHNE cCTeMaTU3alUs
3HaHUW. BeIuncClieHUE yIII0B: MEXIY
68 CKPEIIHUBAIOIIUMUCS MIPSIMBIMU, MEXKITY
IPSIMOM U TJIOCKOCTBIO, IBYTPAHHBIX
YIJIOB, YTJI0B MEXKIY IIIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

68



YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



