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cpeanero oduero odpasoBanus npeamera «MaremaTukay
st 10-11 knacca oOpa3zoBare/ibHbIX OpraHU3aluii.
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HOACHUTEJIBHAA3ZAIINCKA

Pabouas mporpamma yueOHOro kypca «l'eomerpus» 0a30BOro ypoBHS HJist
oOyuaromuxcs 10 —11 kimaccoB pazpaborana Ha ocHoBe DenepaabHOTO
rOCYJapCTBEHHOTO 00pa30BaTEIBLHOTO CTaHJapTa CPeAHEro o0IIero oopa3zoBaHusl,
C y4€éTOM COBPEMCHHBIX MHUPOBBIX TpeOOBaHWH, TMPEABIBIAEMBIX K
MaTeMaTH4eCKOMY OOpa3oBaHUIO, M TPAIUIUNA POCCUUCKOrO 0oOpa3oBaHUSI.
Peanuzanus nmporpaMMbl 00€CIIEYMBAET OBJIAJICHUE KIIFOUCBBIMH KOMIICTCHITUSIMH,
COCTaBJISIIOIIMMH OCHOBY JJISi CaMOpa3BUTHS W HEMPEPHIBHOTO 00pa3oBaHUs,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JWYHOCTHOTO M TIO3HABATEIBHOTO Pa3BUTHUSA
JUYHOCTH O0YYaIOIUXCHI.

HEJINU3YYEHUAYYEBHOI'OKYPCA

BaxxHocTh ydeOHOro Kypca TEOMETPHM Ha YPOBHE CpeaHero oOIero
oOpa3oBaHus OOYyCIIOBJCHA IPAKTUYECKONW 3HAYMMOCTHIO METANPEJIMETHBIX |
NPEIMETHBIX PE3yJbTaTOB OOyYEHHS TCOMETPHUH B HAIPABICHUU JIMYHOCTHOTO
pa3BUTHS OO0ydaromuxcs, (GopMUpoBaHUS (YHKIIHOHAIBLHOM MaTeMaTHYECKOU
IPaMOTHOCTH, U3YUYCHHS JPYTUX YICOHBIX JUCIUIUIMH. Pa3BUTHE Y 00ydJarOmUXCs
NPAaBWIbHBIX MPEICTABIEHUNA O CYIIHOCTH M TPOUCXOXKIEHUU T'€OMETPUUYECKUX
a0CTpakIMii, COOTHOIIEHUH DPEAJTbHOIO0 W HIEATBHOTO, XapaKTepe OTpa)KeHUs
MaTEMaTUYECKOM HAayKOW SIBIEHUH W TPOLECCOB PEAIbHOIO0 MHpPA, MECTE
Tr€OMETPUHU B CUCTEME HAYK U POJIM MAaTEeMaTHUYEeCKOr0 MOJIEIIMPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PECHHS
yyaliuxcsi, a TakKe KayeCTB MBIIUICHHs, HEOOXOIUMBIX JJId aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomerpust siBisieTcss OAHUM K3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHus, TaK Kak OOECIIEYMBAET BO3MOXXHOCTb H3YUCHHsI KakK
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAIIPaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe WMbINIIeHUE, (HOpMUPYEMOe MPH HU3YYCHHH OOYYarOIIMMUCS
MOHATUHHBIXOCHOBT€OMETPHUUUTIOCTPOCHUUTICTTOUKIIIOTMYECKUXYTBEPKACHU B
XOJIe pelIeHUs TeOMETPUYECKHX 3aj7a4, yMEHHE BBIIBUTATh W OIPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCS TPU PEIICHUU 3a/ad €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00IacTSIX AEATENBHOCTH dYeloBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €r0 COIMaIbHOTO OBITHSA, (opma
OTPaKEHHUS OKPYIKAIOIIET0 MHpPA, YCIOBHE YCIENIHOTO TMO3HAHUS W AKTUBHOTO
npeoOpa3oBanusi  JelcTBUTENbHOCTH. OmepupoBaHHWE  TPOCTPAHCTBEHHBIMU
00pazaMuo0be AMHAECTPA3HBICBUABYYEOHOMUTPYI0BOU IEATEIHLHOCTH,



ABJIAETCS OJAHUM H3 TMPO(PECCHOHAIBHO BAXKHBIX KA4YeCTB, MOATOMY akKTyalbHa
3ajadya (HOpMUPOBAHUA Y OOYYaIOIIMXCS TMPOCTPAHCTBEHHOTO MBIIIJICHUS Kak
Pa3HOBUJHOCTH OOpa3HOTO MBIIUIEHUS — CYUIECTBEHHOTO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOHN AESTEIBHOCTH [0 MHOTUM HaIpaBICHUSIM.

Llens ocBoeHus mnporpamMmbl ydeOHOro kypca «l'eomerpusi» Ha 0a3oBOM
ypoBHE 00yuyeHuss — 001Ieo0pa3oBaTeibHOE W OOILIEKYJIbTYpHOE pa3BUTHE
oOydaromuxcs yepe3 odecrneueHrne BO3MOKHOCTH MPUOOPETEHNsT MUCTIIOIb30BAHMS
CUCTEMATHYECKUX TE€OMETPUYECKUX 3HAHUW U  JIEWCTBUM, CHEHUPUUHBIX
reOMETPUHU, BO3MOXKHOCTH  YCIIEUIHOTO  MPOAODKEHHs  00pa3oBaHUs IO
CHEIUATbHOCTAM, HE CBSI3aHHBIM C MIPUKJIA/IHBIM UCIIOJIb30BAHUEM T€OMETPHH.

[Iporpamma 1o reoMeTpud Ha 0a30BOM YpOBHE MpeJHA3HayeHa s
oOy4Jaromuxcs CpeHEH MIKOJIbI, HE UCIBITHIBABIINX 3HAUYUTEIbHBIX 3aTPYyAHEHUN
Ha YpOBHE OCHOBHOro 001iero oopasoBanus. TakuMm 00pa3om, oOyyaromuecs Ha
0a30BOM ypOBHE JIOJKHBI OCBOUTH OOIIME MaTEMaTUYECKUE YMEHHUS, CBI3aAHHBIECO
cnenupUKod reoOMeTpUr U HeOOXOIUMBbIE VISl dKU3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3T0ro, oHM UMEIOT BO3MOXHOCTh U3YUUTh F€OMETPUIO OoJee TIy00Ko, eciiu
B JlaJbHEHIIEM BO3HUKHET HEOOXOJAMMOCTh B TE€OMETPUYECKUX 3HAHMUSIX B
npodeccuoHaIbHOM 1eATeTbHOCTH.

JIOCTH)KEHHE 1eNM OCBOEHHUS MPOrpaMMbl 00ECIIEUUBAECTCS PpEILICHUEM
COOTBETCTBYIOLIMX3aAa4. I [puopruTe THRIMK3a/1a4aMIOCBOCHUSIKYpCa
«I"eomerpun»HabazoBomypoBHeB10—1 1 KIaccaxsBIsIOTCS:

e (opMHpOBaHHE TPEACTABIECHUS O TEOMETPUM KaK 4YacTH MHUPOBOH

KYJIbTYPbl U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMHpOBaHUE MPEICTABICHUS O MHOIOIPAHHUKAX U TeJlaX BpallleHUsKaK
O BaXHEHIINX MaTeMaTH4YECKUX MOJENSIX, MO3BOJSIOIIUX OMUCHIBATHU
U3y4aTh pa3Hble SBICHUS OKPY’KAIOLIET0 MHUPA;

e (opMHpOBaHHE YMEHHUs pACIO3HABaTh Ha 4YepTexax, MOJENIAX U B
pealbHOM MHpE MHOTOTPaHHUKH U TeJla BPaIlCHHUS;

e OBJIAQJICHHE METOJaMH PELIEHUs 3a/ay Ha MOCTPOEHUS Ha M300pakeHUsX
IPOCTPAHCTBEHHBIX (HUTYD;

e (GopMUpOBaHHE YMEHHUS OINEpPUPOBATH OCHOBHBIMHU MOHATHUAMH O
MHOTOTPaHHUKAX U TeJaX BPAIICHUs U UX OCHOBHBIMH CBOWCTBaMU;

e OBIAJCHHE  AQITOPUTMAaMHU  pEIICHHWS  OCHOBHBIX  THUIOB  3ajady;
¢opMupoBaHHE  YMEHHUS TPOBOJUTH  HECIOXHBIE JIOKa3aTeJIbHbIE
paccyKIeHusi B XOJAE pEUICHUS CTEPEOMETPUYECKHX 3aJad U 3ajJad C
NPaKTUYECKUM COJIEPIKaHUEM;

e pa3BUTHE UHTEIUICKTYadbHBIX U TBOPYECKUX  CIIOCOOHOCTEH
oOydJaromuxcs, [O3HABAaTEIbHOM  aKTUBHOCTH,  MCCIEIOBATEIbCKUX
YMEHUN, KpUTHYHOCTH MBIIUICHHUS;



e (QopmupoBaHue (YHKIIMOHAIBHOW IPAMOTHOCTH, PEJIECBAHTHOUTC€OMETPHUU
yYMEHHUE PACcO3HABATh MPOSBICHUS T€OMETPUUECKUXITOHITUH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX >KU3HEHHBIX CUTyallUAX U MPU U3YUYCHUU
IpYrux  y4eOHBIX  MPEAMETOB, MPOSBICHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEH, (hOPMYIUPOBATh UX HA SI3bIKE TEOMETPUU U CO3/1aBaTh
FCOMETPUYECKUE MOJCIH, TPUMEHATh OCBOCHHBIM T'€OMETPUYECKUM
anmapar s penieHus MPaKTUKO-OPUCHTUPOBAHHBIX  3ajad,
UHTEPIPETUPOBATH U OIICHUBATh MOJIYYEHHBIE PE3YIIbTATHI.

OTAM4YUTENHLHONM OCOOGHHOCTBIO MPOTPaMMBbl SIBJISIETCS BKJIIOYEHUE B KYypC
CTEpPEOMETPHUH B Havalie €ro M3yUeHHUsl 3a/1ay, PEIIaeMbIX Ha YPOBHEUHTYUTUBHOTO
MO3HaHMs, U OMNpeeNEHHBIM 00pa3oM OpraHu3oBaHHash paboTa HaJ HUMH, UYTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTMUECKOTO W MPOCTPAHCTBEHHOTO MBIIUICHHUS,
CTUMYJIUPYET NMPOTEKAaHNUE UHTYUTUBHBIX MTPOIECCOB, MOTUBHUPYET K JAJIbHEHIIEMY
U3YUYEHUIO TIPEeIMETA.

[Ipeanourenue oTnaércst HATJIAIHO-KOHCTPYKTUBHOMY METOy OOyUCHHUS, TO
€CTh TEOPETUUYECKUE 3HAHUS UMEIOT B CBOCH OCHOBE UYBCTBEHHOCTH NMPEIMETHO-
NPaKTUYECKON AesATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEACTABICHUM Y
yUaluxcss B Kypce€ CTEPEOMETPUM TMPOBOJAUTCSA 3a CUET PEIICHHS 3ajay Ha
cCo3JaHue  MPOCTPAHCTBEHHBIX O00pa3oB M  3aJa4y Ha  OMNEpUpPOBAHUE
IpoCTpaHCTBEHHBIMU oOpa3zamu. CoznaHue obOpas3a TPOBOAUTCS C OMOPOM Ha
HATJIITHOCTh, @ OIIEpUpPOBaHHE O0Opa3oM — B YCJIOBHUSX OTBIIEUEHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOJHOTO COIEPHKAHNUS.

OcHoBHblecoaepxaTenbHbieTnHunkypca«l eometpun»s10—-11knaccax:

«MHororpasHUKn», «l IpAMBIEUIIIOCKOCTUBIIPOCTPAHCTBEY, « T eaBpanieHus»,
«BekTopbl 1 KOOpAMHATHI B MPOCTpaHCTBE». DOpMUPOBAHUE JIOTHYECKUX YMEHUM
pacrpenensiercs HE TOJbKO 10 COAEPXKATENIbHBbIM JIMHUSM, HO W MO ToJam
0o0ydeHHUs Ha YPOBHE CPEIHEr0 O0IIero 00pa3oBaHuUs.

Conepxanue 00pa3oBaHMs, COOTBETCTBYIOIEE MPEAMETHBIM pPE3yJbTaTaM
OCBOCHHS paboyeil mporpaMMbl, pacmpeneln€éHHBIM [0 TojaM OO0y4YeHus,
CTPYKTYPHPOBAaHO TakKuM o0O0Opa3oM, dYTOObI OBJIAJICHUE T'E€OMETPUUECKUMHU
MOHSATUSMHU U HABBIKAMH OCYILIECTBIISIIOCH MOCJIENOBATENIBHO U MOCTYIATENbHO, C
COOJI0/IEHNEM TIPUHIIUITA TTPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIOYAINCH B
OOIyI0 CHCTEeMY T€OMETPUYECKUX MPECTaBICHUN OOyUYaIOMIMXCS, PACIIUPSS U
yriyossist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBS3H.

MECTOYYEBHOI'OKYPCABYYEBHOMIIJTIAHE

Hauzyuennereomerpunorsoautcsa2uacasueaentonl0 kimacce.
14y BHepentoBl1lKknacce



COAEP KAHUEYYEBHOI'OKYPCA 10
KJIACC

IIpsAMBIEHTVIOCKOCTHB MPOCTPAHCTBE

OcHOBHbBIEC TIOHATHS CTEepeoMeTpuu. Touka, MpsiMas, TUIOCKOCTh, MpocTpaHCTBO. [loHATHE 00 akCMOMAaTUYECKOM
MOCTPOEHUH CTEPEOMETPUM: AKCUOMBI CTEPEOMETPHUU U CIICACTBUS U3 HUX.

B3anmHoepacnoioxkeHne NpsAMbIX B MPOCTPAHCTBE: MEPECEKAIONIUECS, TapayIeIbHbIe U CKPEIIUBAIOIIUECS MPSIMBIE.
[TapannenbHOCTh OPSIMBIX U IUIOCKOCTEN B MPOCTPAHCTBE: MapajuieibHbIE IPSIMbIE B POCTPAHCTBE; MAPAILICIIBHOCTh TPEX
NpsIMBIX; TAPaUIEILHOCTh MPSAMOM M TUIOCKOCTU. YTJIbI C COHANpPaBJICHHBIMHU CTOPOHAMH; YroJ MEXAY MNpsSIMbIMU B
npoctpancTBe. [lapamienbHOCTh IIIOCKOCTEM: TNapajuielibHble IIJIOCKOCTH; CBOMCTBAa MApaUIENbHBIX IJIOCKOCTEH.
[IpocTeiinue mpocTpaHCTBEHHBIE (PUTYPHI HA TIIIOCKOCTH: TETpadAp, KyO, Mapajuiesienune;]; MOCTPOCHUE CEUCHUH.

[lepneHAUKYJIAPHOCTD NPSIMOM U IJIOCKOCTHU: MEPIECHINKYIISIPHBIE PSIMbIE B IPOCTPAHCTBE, MPAMbIE TapaJUIEIbHBIEN
NEPNEHAUKYISPHbIE K IUJIOCKOCTH, NPU3HAK NEPHNEHAUKYISIPHOCTH NPSMOM UM IUIOCKOCTH, TeopemMa O MpsSMOu
NEPHEHAUKYISIPHON IUIOCKOCTH. YTJIBI B TMPOCTPAHCTBE: YIrOJd MEXAY NPSIMOM M IUIOCKOCTBIO; ABYI'PAaHHBIM Yroi,
JUHEWHBINA yTroJl ABYyrpaHHoro yria. [lepneHaukynsp U HaKIOHHBIE: PACCTOSHUE OT TOYKHU JO IJIOCKOCTH, PACCTOSIHUE OT
OpsIMOM 10 TUIOCKOCTH, Tpoekuuss GUrypsl Ha IUIOCKOCTh. [lepmeHIuKyJISpHOCTh TIOCKOCTEH: MpPHU3HAK
NEePHEHIUKYISPHOCTU ABYX MIocKocTeil. Teopema o TpExX nmeprneHanKyIspax.

MHororpaHHuK#

[IoHATHE MHOrOrpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOIPDAHHWKA, BBIIYKJIBIE W HEBBITYKJIbIE MHOTOTPAaHHUKH;
pa3BEépTKa MHOrorpanHuka. [Ipusma: n-yrospHas npusma; IpaHd U OCHOBAHMS NPU3MBbI; NPsAMasi U HAKIIOHHAS HPU3MBI;
OOKOBasi W TOJHAs TOBEPXHOCTh Npu3Mbl. [lapamnenenunesn, NPSMOYTOJbHBIA MapajlieJenune] W €ro CBOWCTBA.
[upamupma: Nn-yronbHasi nupamMuaa, T'PaHU W OCHOBAaHHME NHUpPaMHIIbl; OOKOBass M TOJIHAS TMOBEPXHOCTb NUPAMUIbL;
MpaBUJIbHAST W yCeUYEHHAs NHUpamMuga. ODJIEMEHThl Npu3Mbl W mnuUpaMuibl. [IpaBuiibHbIE MHOTOIPAHHUKH: TMOHSTHE
MMPaBWJIBHOIO MHOTOTPAaHHMKA; MpPaBWJIbHAs NMpPHU3Ma WU MPaBUIbHAS NUPaMKAA; NPaBWIbHAs TPEYroJibHAsg MUpAMUIA U
MpaBUIIbHBIN TeTpadip; Ky0. [IpeacTaBienrne o mpaBUIbHBIX MHOTOTPAHHUKAX: OKTA3AP, NOACKadIp U ukocasap. CeueHus
MPU3MBI U IUPAMUIBI.



CummMmeTpusi B IPOCTPAHCTBE: CHUMMETPHUS OTHOCUTEIBHO TOYKH, NMPAMOM, IUIOCKOCTH. DJIEMEHTbI CUMMETPUU B
NAPaMUIAXx, NapauleeuIenax, IpaBUIbHbIX MHOIOTPaHHUKAX.

Bbrunciienne 31€MeHTOB MHOTOTPaHHUKOB: p&Opa, auaroHanu, yribl. [lnomanbs G0KOBOM MOBEPXHOCTH U MOJHOU
MOBEPXHOCTH MPAMON MPU3MBI, IUIOIIAJb OCHOBAHMM, TeopeMa O OOKOBOH MOBEPXHOCTU IpsiMoi mpusmbl. Ilnomansb
OOKOBOI MOBEPXHOCTH M MOBEPXHOCTU MPABUIIBHOM MUPAMU[IbI, TEOpPEMA O IJIOLAAU yceu€HHON nupaMuibl. [lonstue 06
00béMe. OOBEM MUpaMU/Ibl, TPU3MBI.

[Tono6ubieTenaBnpocTpancTBe. COOTHOMIEHUAM X AYTIIOMAAIMUTIOBEPXHOCTEN,00bEMAMUIIOJOOHBIX TEIL.

IINIAHUPYEMBIEPE3YJIBTATHBI
JIMUHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIEPE3YIBTATHIOCBOCHUSAIPOTpaMMblyueOHOTronpeaMeTa«MareMaTuKa»XapakTepu3yroTCs:

I'paknanckoeBoOCIUTAHUE:

c(hOpMHUPOBAHHOCTHIO TPAXKIAHCKOM MO3UIIMK 00YUaIOIIErocs Kak akTUBHOTO U OTBETCTBEHHOT'O UJIEHA POCCHICKOTO
00IIIeCTBa, MPECTABICHUEM O MATEMATHYECKUX OCHOBAX (DYHKIIMOHUPOBAHUS PA3NMUHBIX CTPYKTYD, SIBICHHM, TPOLIETY P
IpaXKJaHCKOTO o0IiecTBa (BBIOOPHI, OMPOCHI W TMp.), YMEHHEM B3aUMOJICHCTBOBATH C COLMAIBbHBIMU HWHCTUTYTaMHU B
COOTBETCTBHHU C UX PYHKIUSIMH U Ha3HAYCHHUEM.

ITaTpuoTHYeCcKOEBOCTIMTAHME:

c(hOpPMHPOBAHHOCTHIO POCCUICKOM TPaXKIAHCKON UICHTUYHOCTH, YBAXKEHUS K MPOIIJIOMY U HACTOSIIEMYPOCCUMCKOM
MAaTEMAaTHKH, LIEHHOCTHBIM OTHOIIEHUEM K JIOCTHXKEHUAM POCCUUCKAX MATEMATUKOB M POCCHUUCKOW MAaTEMATHYECKOU
IITKOJTBI, K UCTIOJIb30BAHUIO ATUX IOCTIKCHHUM B IPYTUX HayKaX, TEXHOJOTHUAX, chepax SKOHOMUKH.

JlyXOBHO-HPaBCTBEHHOI OBOCIIMTAHUSA

OCO3HAHMEM JIYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoaa; CcHOPMHUPOBAHHOCTHIO HPABCTBEHHOTO CO3HAHUS,
ATUYECKOTO TMOBEJCHHUS, CBSI3aHHOTO C IMPAKTUYECKUM INPHUMEHEHUEM JOCTHKCHUW HAYKU U JEATEIBHOCTBIO YUEHOTO;
OCO3HAHUEM JINYHOTO BKJIAJ]a B IOCTPOCHUE YCTOMUYUBOTO OYIYIIETO.

JCTeTHYECKOeBOCIIMTAHHE:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKJIIOYAs 3CTETHUKY MAaTeMaTHYECKHX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad,
pELICHUH, PACCYKICHUI; BOCIPUMMUYHUBOCTHIO K MATEMAaTUUECKAM aCIIEKTaM Pa3JNYHbIX BUJOB UCKYCCTBA.



du3nyecKoeBOCINTAHME:

c(hOpMUPOBAHHOCTHIO YMEHHUS MPUMEHATh MAaTeMAaTHUUYECKUE 3HAHUS B MHTEpEecax 3J0pOBOTO U 0e30macHOro oopasza
KU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3J0pPOBbIO (3I0pOBOE MUTAHUE, COATaHCUPOBAHHBIA PEXKUM 3aHSATUUA U
OTIbIXa, peryysipHas (Qu3nyeckass aKTUBHOCTH); (U3MYECKOTO COBEPIICHCTBOBAHMS, WIPU 3aHITUSIX CIIOPTUBHO-
03/I0POBUTEIILHOMN AEATEIBHOCTHIO.

Tpynosoesocnuranue:

TOTOBHOCTBIO K TPY/y, OCO3HAHUEM IIECHHOCTH TPYIOJIFOOUS; HHTEPECOM K pa3IMuHbIM cdepam mpodhecCuoHaTbHON
NESATeIbHOCTH, CBS3aHHBIM C MAaTeMaTUKOW W €€ MPUIOKCHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOp Oyaylei
npodeccuu W peain30BbIBATH COOCTBEHHBIC KU3HEHHBIC IUIAHBI; TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTEMaTUYECKOMY
00pa3oBaHUIO W CaMOOOPa30BaHUIO HAa TPOTSHKEHUH BCEM KU3HHM; TOTOBHOCTBIO K AKTUBHOMY YYacCTHIO B PEIICHHUU
MPaAKTUYECKUX 33/1a4 MaTeMaTUYECKON HaNpPaBJICHHOCTH.

IKO0JOrHuecKoeBOCIIUTAHNE:

c(hOpMUPOBAHHOCTHIO IKOJOTUUECKON KYJIbTYphl, TOHUMAaHUEM BIUSHHS COIIMATBLHO-IKOHOMHYECKHUX MPOIIECCOB Ha
COCTOSIHUE TIPUPOJHON M COIMAIILHOM Cpebl, OCO3HAHMEM TJI00AJIBHOTO XapakTepa JKOJOTHYECKUX MPoOseM;
OpUCHTAIlMe Ha TPUMEHEHHWE MAaTeMaTUYeCKHX 3HAHUW ISl penieHdus 3a7ad B 00JIaCTHM OKpYXKAIoWIeH Cpeibl,
IJIAHUPOBAHUS TTOCTYNKOB M OLICHKY MX BO3MOKHBIX MOCJIEICTBUM JJIs1 OKPYKAKOIIECH CPEIbI.

IleHHOCTMHAYYHOT ONIO3HAHUSA:

c(hOpMHUPOBAHHOCTHIO MHPOBO33PEHHs, COOTBETCTBYIOIIETO COBPEMEHHOMY VYPOBHIO Da3BHTHS HAyKU H
0OIIIeCTBEHHON MPAKTHUKH, IMOHUMAaHUEM MaTeMaTHYeCKOH HayKd Kak cdepbl YeITOBEYSCKOW ACATEIBHOCTH, ITAIOB €€
pPa3BUTHS U 3HAYMMOCTH IS PA3BUTHS LUBHIM3AIWU; OBJIAJCHUEM SI3bIKOM MATEMATUKA U MAaTEMATHYECKOW KYJIbTYpOU
KaK CpEJICTBOM IIO3HAHWS MHPA; TOTOBHOCTBIO OCYIIECTBIATh IPOCKTHYIO W HCCIEIOBATEIBCKYIO JEATEIBHOCTD
WHAWBUAYAJIbHO U B TPYIIIE.

METAINPEIMETHBIEPE3YJIBTATHI

MeranpenMeTHble pe3ysibTaThl OCBOEHHUS MporpaMMbl Yy4eOHOro mnpenmera «MaTeMaTthka» XapaKTepHU3yITCs
OBJIQJICHUEM YHUBEPCAIbHBIMU HO3ZHABAMENbHBIMU OCUCBUAMU, YHUBEPCANbHbIMU KOMMYHUKAMUBHBIMU OeUCMEUIMU,
VHUBEPCATILHBIMU PERYTIAIMUGHBIMU OCUICMBUAMU.



1) Vuusepcanvhvie noznasamenvHule Oelicmaus, 0becneuusaiom Gopmuposanue 6az08bix KOSHUMUBHBIX NPOYECCO8
obyuarowuxcs (oceoenue Memoo08 HNO3ZHAHUS OKPYHCAlowe2o Mupa, HNpuMeHeHue JI02UYECKUX, UCCAe008amenbCKUxX
onepayuti, ymenuil pabomams ¢ uHgopmayueti).

Ba3oBnlesiornueckueeicTBUA:

BBISBJIATH U XapaKTEPHU30BaTh CYIIECTBCHHBIC MPU3HAKU MAaTEMAaTHYECKUX 00BEKTOB, MOHATHN, OTHOIMEHUHMEKIY
TOHSTHIMU; (POPMYIHPOBATH ONPEACIICHUS MTOHATUH; YCTaHABINBATh CYIICCTBCHHBIA MPU3HAK KIacCU(pUKAIIIH,
OCHOBaHHUS JIJIsi 0000IICHHS M CPAaBHEHHSI, KPUTEPUH MPOBOJAMMOTO aHAJIN3A,

BOCIIPUHHUMATh, (OPMYITUPOBATH M MIPEOOPA30BBIBATH CYXK/ICHHUS: YTBEPAUTCIIBHBIC U OTPHUIIATCIIbHBIC, SANHUYHBIC,
YacTHBIC U OOIIUE; YCIOBHBIC,

BBISBJISATH MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U TIPOTUBOPEUHs B (aKTax, JTaHHBIX, HAOIOICHUSX H
YTBEPKJCHUSAX; TIPeJIaraTh KPUTEPUH TSI BBISIBJIICHHS 3aKOHOMEPHOCTEH 1 TPOTHBOPEUHIA;

JeNaTh BBIBOJBI C HCIIOJIb30BAaHUEM 3aKOHOB JIOTMKH, JACAYKTUBHBIX W WHIYKTUBHBIX YMO3aKIIOUYCHUH,
YMO3aKJIFOUEHUH TI0 aHAJIOTHH;

NPOBOJIUTH CAMOCTOSATEIBHO JOKa3aTeNbCTBA MAaTEMaTHYEeCKUX YTBEPKIEHUH (NpsSMbIe W OT TMPOTHUBHOTO),
BBICTPAMBATh APTYMEHTAIIMIO, IPUBOIUTEH TIPUMEPHI M KOHTPIIPUMEPHI; 00OCHOBBIBATH COOCTBEHHBIC CYXICHUS U
BBIBOJIBL;

BBIOMPATh CIIOCO0 pelIeHus yueOHOH 3ajaun (CpaBHUBATh HECKOJBKO BAPUAHTOB pEIEHUs, BRIOMpATh HamboJee
TOJIXO/ISIIINN C YIETOM CaMOCTOSITEITLHO BBIJICIICHHBIX KPUTEPHUEB).

Ba3oBbienccienoBaTeIbCKHEeIeHCTBUA:

UCIIOJIB30BaTh BOIMPOCHI KaK MCCJICAOBATCILCKMM HWHCTPYMEHT IIO3HAHUSA, (OPMYJIHPOBATH BOIPOCHI,
buKCUpyOIKMe MPOTUBOPEYHe, MPoOJeMy, yCTaHABJIMBAaTh HMCKOMOE W JIaHHOE, (OPMHUPOBATH THIIOTE3Y,
apryMEHTHUPOBATh CBOIO MMO3UIINIO, MHEHHUE;

IIPOBOJIUTh CaMOCTOSITEIIFHO CIUIAHUPOBAHHBIA KCIIEPUMEHT, HCCIICIOBAHHME IO YCTAHOBIICHHIO OCOOCHHOCTEH
MaTeMaTUYeCKOro OOBEKTa, SBJICHHS, IPOIECCa, BBISBICHUIO 3aBHCHUMOCTEH MEXKAY OOBEKTaMU, SIBICHUSMH,
POLIECCAMU;

CaMOCTOSITEIbHO (OPMYJIUPOBAaTH OOOOIIEHUS MW BBIBOJBI MO pe3yJbTaTaM IMPOBEAEHHOTO HAOIIOICHHUS,
HCCJICIOBAHUSI, OIICHUBATh IOCTOBEPHOCTH MOJYYCHHBIX PE3YJIbTAaTOB, BEIBOAOB U 000OIICHHUI;



MIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE MPOIECCA, a TAKXKE BBIIBUTATh MPEATIONIOKEHUS O €70 PA3BUTHH B HOBBIX
YCIIOBUSIX.

PaGoracundopmanueii:

BBISBJIATHACOULIUTHIMH(POPMALINH, TAHHBIX, HEOOXOAUMBIX UISIOTBE TAHABONPOCUAJIPEILICHUA3a]auH;

BbIOMpaTh MHGOPMALMIO U3 HMCTOYHUKOB pPAa3jIMYHbIX THUIIOB, aHAIM3UPOBATH, CHUCTEMATU3UPOBATH U
UHTEPIPETUPOBATH HHPOPMALIUIO PA3IUYHBIX BUJIOB U (HOPM MpeCTaBICHUS;

CTPYKTYPHUPOBAaTbUH(POPMAIIUIO, TPECTABIATHEEBPATUYHBIX(DOPMAX, LILTIOCTPUPOBATHIpaPUUECKH;
OLICHMBAThHAAEKHOCTBUH(POPMALIUUTIOCAMOCTOSITEIBHOC(HOPMYITUPOBAHHBIMKPUTEPHUSIM.

2) YuueepcanvrvieKOMMYyHUKAMUBHbIEOCUCMBUSL, 00€CNeUUBAIOMCHOPMUPOBAHHOCTbCOYUATLHBIXHABLIKOBOOYUAIO

wuxcs.

OO0menmne:

BOCIIPUHUMATH U (POPMYJIUPOBATH CYXKJIEHHS B COOTBETCTBHH C YCJIOBUSMHU U IEISMH OOIIEHUS; SICHO, TOYHO,
IPaMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUSI B YCTHBIX U MUCBMEHHBIX TEKCTaX, AaBaTh MOSCHEHUS IO XOAYypEIIeHUS
3a/layu, KOMMEHTUPOBAThH MOTYUYEHHBIN pe3ysIbTarT;

B Xo/€ OOCYXJIEHMs 3a/JaBaTh BOIPOCHI MO CYHIECTBY OOCYXJIaeMOW TeMbl, MpOOJIeMbl, periaeMoil 3aaayd,
BBICKA3bIBATh WJICH, HAIlCJICHHBbIE HA TIOMCK PEUICHUS; COTMOCTABISATH CBOU CYXICHUS C CYXICHUSMHU APYTHX
YYaCTHUKOB JMajiora, OOHapyXKMBaTh pa3IMuue M CXOJICTBO TMO3HIIMI; B KOPPEKTHOH (opme dopMynnpoBaTh
pa3HOTrIacus, CBOM BO3PAKECHMUS;

NIPEJICTABIISATh Pe3yAbTaThl PEIICHUS 3a/1a4H, SKCIIEPUMEHTA, UCCIIEI0BAaHU, TIPOEKTA; CAMOCTOATEIHLHO BEIOMPATH
¢dbopMat BBICTYIICHUS C YIETOM 3aJ]1a4 TPE3EHTAIIMN U OCOOCHHOCTEH ayIUTOPHH.

CoTpyaHu4ecTBO:

MOHUMATh ¥ UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW U MHIUBUAYAIHHOW paOOTHI MPU PEIICHUH Y4eOHBIX3a1a4;
NPUHUMATH 11€Jb COBMECTHOW JESITEIHOCTH, MJIAHUPOBATh OPraHU3AIMI0 COBMECTHOW paboOThI, pachpenessiTh
BUJIBI pa0OT, JJOTOBAPUBATKCS, 00CYKIaTh MPOIIECC U PE3YNIHTAT padOTHI; 00001IaTh MHEHHSI HECKOJIBKUX JIFOJICH;
y4acTBOBAaTh B TPYNMIOBBIX (popmax paboTel (0OCYyKIaeHUs, 0OMEH MHEHUW, «MO3TOBBIE IITYPMbD» U HHBIC);
BBITIOJHSATH CBOIO YacTh paOOThl M KOOPJAMHHUPOBATH CBOM JACHCTBUS C APYTUMHU UYICHAMU KOMAHJbBI; OICHUBAThH
KaueCcTBO CBOETO BKJIAJa B OOMINI MIPOIYKT MO KPUTEPHUSIM, CHOPMYTUPOBAHHBIM YIACTHUKAMHU B3aUMOJICHCTBHSI.



3) Vhusepcanvhvle pecynamugnsle Oeticmsus, 00ecneuudarom Gopmuposanue cCMvlCi08blX YCMAHOBOK U HCUSHEHHBIX
HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTaBIIATHIUIAH, AT OPUTMPELIEHUA3a/1a41, BHIOMPATHCIIOCOOPEIIEHUSCYUETOMUMEIOIIUXCAPECYPCOBU
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHU ¢ yUETOM HOBOU
UH(OpMalIUH.

CaMOKOHTPOJIb:

BJIAJIETh HABbIKAMHU I103HABATEIbHOU pPEeIEKCHUM KaK OCO3HAHUSI COBEPIIAEMBIX JEUCTBUH U MBICIUTEIBHBIX
IPOLIECCOB, UX PE3yJIbTATOB; BIAJETh CIIOCOOAMH CAMOIIPOBEPKH, CAMOKOHTPOJISI MPOIECCa U Pe3yJibTaTapelieHus
MaTeMaTHYeCKOM 3a/1auu;

PEeABUIACTHTPYAHOCTH, KOTOPHIEMOT yTBO3HUKH Y THITPUPEIICHUN3a1a9H, BHOCUTEKOPPEKTUBBIBIICSI TEIILHOCTh Ha
OCHOBE HOBBIX O0OCTOATENHCTB, JaHHBIX, HAJICHHBIX OLINOOK, BBISIBICHHBIX TPYAHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJbTaTa IEJIM U YCIOBHSIM, OOBSICHATh NMPUUYMHBI JOCTHKEHUS WA HETOCTHKEHUS
PE3YNIBTATOB JIEATEILHOCTH, HAXOJIUTh OMIMOKY, 1aBaTh OIIEHKY NPUOOPETEHHOMY OIIBITY.

INPEJMETHBIEPE3YJIbTATbBI

10 KIJIACC

OnepupoBaThIOHATUSIMU  TOUYKA,IPSIMAS, INIOCKOCTb.

[IpuMeHATPaKCUOMBICTEPEOMETPUUUCIEACTBUANZHUXIIPUPEICHUUTEOMETpUYECKX3aaad. OnepupoBaTh

MOHATUSIMU: NTAPAIIICITBHOCTD U MEPIEHAUKYIISIPHOCTD MPSIMBIX U IIJIOCKOCTEM.

KiaccugunrpoBatbB3auMHOEPACTIONIO0KEHUETPSIMBIXUILIOCKOCTEHBIIPOCTPAHCTRE.

OnepupoBaTh MOHATUSIMU: IBYTPAHHBIN YTOJ, TPaHU IBYTPAaHHOTO yTiia, peOpo JBYTPAHHOTO yria; JMHEUHBIN Yo
JBYIPAaHHOIO yTJIa; TPaJyCHAsi Me€pa IBYTPAHHOTO yIJIA.

OneprpoBaTbIOHATHSIMA :MHOTOTPAHHUK, BBITYKJIBIMMHEBBINYKIIBINMHOTOT PAHHUK,3JIEMEHTBIMHOT OTPAHHUKA,

MPaBUWIbHBIA MHOTOIPaHHHUK.
Pacno3HaBaThOCHOBHBIEBUIBIMHOTOT PAHHUKOB(ITUPAMHU/1a; IpU3Ma, IPSMOYTOJIbHbIMIapaieNenume 1, Kyo).



KnaccupunmpoBath MHOTOTpAaHHHMKHU, BBIOMpass OCHOBaHMS [l KiIacCU(PUKAMU (BBIMYKJIbIE W HEBBIMYKIIbIC
MHOTOTPaHHHUKH; MPABUIbHBIE MHOTOTPAHHHUKH; MPSAMBIC U HAKJIOHHBIC PU3MBI, TapaJIICIICITUIICIbI ).

OnepupoBaThIOHATUAMH :CEKYIIASATIIOCKOCTh,CEUEHUEMHOT OTPAHHUKOB.

OOBIACHATH NPUHLIMIIBI TOCTPOEHUSI CEYEHHH, UCTIOIB3YSl METO/I CIE0B.

Ctpoutb ceueHuss MHOTOTPAHHUKOB METOJOM CIIEJO0B, BBIIOJHATH (BBIHOCHBIEC) IJIOCKHE YEPTEXKH U3 PUCYHKOB
OpOCTHIX 0OBEMHBIX PUTYD: BUJ CBEPXY, COOKY, CHU3Y.

PemaTh 3aaun Ha HaxXOXKIEHUE T'€OMETPUUECKUX BEIUYMH MO 0o0pasllaM WM aJrOpUTMaM, MPUMEHSS W3BECTHBIE
AHAJIUTUYECKUE METOJIbl MPU PEIICHUU CTAHAAPTHBIX MATEMAaTUUYECKUX 3a7a4 HA BBIUMCIIEHUE PACCTOSTHUM MEXKIY ABYMS
TOYKAMH, OT TOYKHU JI0 MPAMOI, OT TOUKH JI0 INIOCKOCTH, MEXKIY CKPEIIUBAIOIINUMUCS MPSIMBIMHU.

Pematp 3aaun Ha HaXOXKJEHUE T€OMETPUUECKUX BEIMYMH MO 00pasliaM WM alropuTMaM, MPUMEHSS W3BECTHBIC
AHAJIMTUYECKUE METOJAbl MNPH PEUHICHUM CTAaHAAPTHBIX MAaTEMaTUYECKHMX 3a7ad Ha BBIYMCICHHUE YIVIOB MEXIY
CKPEIIMBAIOIIUMUCA TPSMBIMH, MEXKY MIPSIMOU U TJIOCKOCTBIO, MEXY TJIOCKOCTSIMU, IByTPAHHBIX YIJIOB.

Boeruncnars 00bEMBI U TUIOMIAAM MOBEPXHOCTEH MHOTOTPaHHUKOB (IIpU3Ma, MUpaMuaa) ¢ IpuMeHeHHueM (GopMy;
BBIUUCIISTh COOTHOIICHUS MEXKIY TUIOIAAsIMU TOBEPXHOCTEH, 00bEMaMU 1TOT0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh MOHATHSMU: CUMMETpPUS B NIPOCTPAHCTBE; LEHTP, OChb M IUIOCKOCTh CHMMETPHH; LEHTP, OChb M
TUIOCKOCTh CUMMETPUU (UTYPHI.

N3BnekaTh, mpeoOpa3oBbIBaTh U UHTEPIIPETUPOBATH MH(DOPMAIUIO O MTPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax,
IIPEJACTABICHHYIO HA YepPTEKaX U PUCYHKaAX.

[TpumeHsaTs TeOMETpUIeCKUe (PaKThI IJIs1 PEIICHUS CTEPEOMETPUIECKUX 3a/1a4, MPE/IOIaraloliXx HECKOJIbKO I1aroB
pEIICHMS, €CIIA YCIIOBHUS IPUMEHEHUS 3a/1aHbl B IBHOU (hopMme.

[IpuMeHAT, TPOCTEUIINE NPOTPAMMHBIE CPEACTBA M JJIEKTPOHHO-KOMMYHUKALMOHHBIE CUCTEMBI NIPU PELICHUU
CTEPEOMETPUUECKUX 3a/1a4.

[IprBOAUTE TPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE U KU3HU, PACIIO3HABATH MPOSBJICHUE 3aKOHOB
Ir€OMETPUH B UCKYCCTBE.

[IprMeHATh MOJIydYEHHBIE 3HAHWS HA NPAKTHKE: aHAIU3UPOBATH PEaJbHbIE CHUTYallMd W NPUMEHSTHh W3yYECHHBIC
MOHSATHS B IMpOIECCE€ MOMCKAa PEIICHUS MaTeMaTH4ecKu CGHOPMYJIMPOBAHHOW MPOOJIEMBbI, MOAECIUPOBATH PEaIbHbIC
CUTyallMM Ha SI3bIKE T'€OMETPHUHU, UCCIECNOBATh MOCTPOCHHBIE MOJEINA C HUCIOJIb30BAHUEM TIE€OMETPUUECKUX IMOHATHU U
TEeOopeM, aIapara aareopbl; peniaTh IPaKTUUECKUE 3a/1a41, CBSI3aHHBIE C HAXOXKJECHUEM FeOMETPUUYECKUX BEJIUUKH.



TEMATHYECKOEIIJIAHUPOBAHHUE

10 KJIACC
N Hanvienosanuepasie;10su KosmyecrBoyacos DJIeKTPOHHBbIE
n/n TEMIIPOrpamMMbl Bcero Kourpoabubiepadorsl | IlpakTnuecknepadoTbl (wnposeic)
o0pa3oBaTebHbIEPECYPCHI
1 BBenenneB crepeomMeTpuio 10
[IpsAMBIEUTIIIOCKOCTUB
9 MIPOCTPAHCTBE. 12 1
[TapamiensHOCTBIIPSAMBIXH
TUTOCKOCTEN
3 HepHeHILI/IIny'I}IpHOCTBHpHMBIXI/I 12
IJI0CKOCTEN
4 VY TIIBIMEX TyTTPIMBIMUH 10 1
MJIOCKOCTSAMU
5 MHororpaHHUKH 11
6 OOBEMBIMHOTOTPAaHHUKOB 9
7 [ToBTOpEHUE:ceueHus, 4 1
PACCTOSIHUS U YTJIbI
OBHIEEKOJIMYECTBOYACOBIIO 68 5 0
I[TPOT'PAMME







IHHOYPOYHOEIIJIAHUPOBAHHUE
10 KVIACC

Ne

n/
n

Temaypoka

KosnyecrBouacoB

Bcee
ro

KoHTpoibHbIep
a0oThI

IIpakTHyeckuep
a0oThI

Jarausyu
eHust

Dy1eKTPOHHBbIeHU(POBBLIEOOPa30BaTE
bHbIEpECYPChI

OCHOBHBIEC TIOHSATHS
CTEPEOMETPUHU:TOUKA,
npsiMasi, INOCKOCTh,
npocTpaHcTBo. [IpaBuna
n300pakeHus Ha
PUCYHKaX:U300paKCHUS
IUIOCKOCTEH,
MapauIeabHBIXIPSIMBIX
(OTpe3KOB), CepeMHBI
oTpe3Ka

Iousarus:
MePECEKAIOITUECS
IUIOCKOCTH,
MepeceKarIuecsnpsMas
U IUIOCKOCTD

IlonsiTus:
repeceKaromecs
MJIOCKOCTH,
NepeceKaroIecanpsamas
U TIOCKOCTh

3HaKOMCTBOC
MHOTOI'paHHUKAMHU,




M300pakeHue
MHOTI'OrpaHHUKOBHA
pUCYHKax, Ha
IMPOCKIHNOHHBIXYCPTCIKAX

HauansubiecBeaenusio kyoe
Y TUPAMU/IE, HX
Pa3BEPTKUUMOICIIN.
CeuyeHUsIMHOTOTPAaHHUKOB

HauanbpabiecBeenusio Kyoe
U IUpaMUJe, UX
Pa3BEPTKUUMOJICIIH.
CeueHnsIMHOTrOrpaHHUKOB

Ilousarue 06
AKCHOMAaTHYECKOM
MOCTPOCHHUH
CTEPEOMETPHUH:aKCHOMBI
CTEPEOMETPUHU U
CHEACTBUSIU3HUX

ITousarue 06
AKCHOMaTHYECKOM
MIOCTPOCHHUH
CTEPEOMETPHUHU:aKCHOMBI
CTEPEOMETPUHU U
CIEICTBUSIU3HUX

ITousarue 06
AKCHOMAaTHYECKOM
MOCTPOCHUH
CTEPEOMETPUH:aKCHOMBI
CTePEOMETPUUH




CICACTBUAN3HUX

10

IMousarue 06
AKCHOMATHYECKOM
MOCTPOCHUH
CTEPCOMETPUHU:aKCHOMBI
CTEPCOMETPUH U
CICOCTBUAN3HUX

11

B3anmHoepacnonoxenue
MPSIMBIX B MPOCTPAHCTBE:
nepeceKkarommect,
apajuieIbHbIEN
CKpelIBaIoIIecs
MpsSIMbIE

12

[TapannensHOCTBIPAMBIX
U IJIOCKOCTEN B
MIPOCTPAHCTBE:
napasuieNibHbIePSIMbICB
MIPOCTPAHCTBE;
apajyuiebHOCTHTPEX
MIPSIMBIX

13

[TapannenbHOCTBIPAMBIX
U IJIOCKOCTEH B
IIPOCTPAHCTBE:
[TapamtensHOCTBIIPAMON
U IIJIOCKOCTH

14

Y1l ¢
COHAIPaBJIEHHBIMUCTOPOH
aMu

15

VYron MeXIynpsMbIMH B




HPOCTPAHCTBE

16

YTroMexynpsMbIMUB
IIPOCTPAHCTBE

17

[TapannenbHOCTHIIIOCKOCT
en:
MapaJiIeIbHBICTUIOCKOCTH

18

CpoiicTBanapauienbHbIXIT
JIOCKOCTEH

19

[Ipocreiimme
MIPOCTPAaHCTBEHHBIE
(GUrypbIHAIIOCKOCTH:
TeTpa’ap, Kyo,
napaJijiesenumney

20

[TocTpoenneceuenmit

21

[TocTpoenneceuenmit

22

KonTtponpHaspabdoraro
teme "[IpsimMbie u
IUIOCKOCTH B
MIPOCTPAHCTBE.
[TapannenbHOCTBIPSIMBIX
H IJTOCKOCTEH"

23

[leprienAMKYISIPHOCTH
MPSIMOM U TUIOCKOCTH:
NepHeHUKYIISpHbIE
MIPSIMBIEBIIPOCTPAHCTBE

24

[IpsiMbleniapasiebHbIEH
NEePIEeHANKYIISPHBIE K
IIJIOCKOCTH




25

[IpsimMbleniapajuieIbHbIEN
NEPIEHIUKYIISIPHBIE K
IIJIOCKOCTH

26

[Ipu3Hak
NIEPIEHIUKYIISIPHOCTH
MPSIMOM U TUIOCKOCTH

27

[Ipu3Hak
MEPIEHIUKYISIPHOCTH
MPSIMOM U TUIOCKOCTH

28

Teopema o npsimoit
MEPIEHINKYISIPHON
IJIOCKOCTH

29

Teopema o mpsimMoit
MEePIEHIUKYISIPHOM
MJIOCKOCTH

30

Teopema o mpsiMoit
MePIEeHAUKYIIPHON
IJIOCKOCTH

31

[Tepnienaukynsap u
HaKJIOHHBIE: PACCTOSHUE
OT TOYKH JIOTIOCKOCTH,
PacCTOSTHUEOTIPAMOILI0
IJIOCKOCTH

32

[lepnienaukynsp u
HAaKJIOHHBIE: PACCTOSHUE
OT TOYKH JI0 IJIOCKOCTH,
PacCcTOSHUEOTIPAMOIIO
IIJIOCKOCTH




33

[lepnenuxyisp u
HAKJIOHHBIE: PACCTOSIHUE
OT TOYKH JIOTIJIOCKOCTH,
pacCTOSIHUEOTIIPAMOII0
IUIOCKOCTH

34

[lepnenaukyisp n
HAKJIOHHBIE: PACCTOSTHUE
OT TOYKH JOTUIOCKOCTH,
PAaCcCTOSTHUEOTIPSIMOMIO
IJIOCKOCTH

35

VYTIBl BIPOCTPAHCTBE:
YTOJIMEXKTYITPAMONHN
IIJIOCKOCTBIO

36

JIByrpaHHBIAYTOI,
JIMHEMHBIN yron
JIBYTPaHHOTOYyTJIa

37

JIByrpaHHBIAYTOI,
JIMHEHHBIN yroJj
JIBYTPaHHOTOYyTJIa

38

[leprienAUKYISIPHOCTH
IJIOCKOCTEH: TpHU3HAK
MePIEeHAUKYISIPHOCTH

JBYXILIOCKOCTEN

39

Ileprien AMKYISIPHOCTD
IIJIOCKOCTEH: MPU3HAK
NEPIEHUKYIISIPHOCTH
JBYXIUJIOCKOCTEN

40

[lepnieH IUKYIAPHOCTD
IIJIOCKOCTEMN: IIPU3HAK




MEPIEHIUKYIIPHOCTH
JIBYX TUIOCKOCTEM

41

Teopema o
TPEXNEPICHAUKYIISPAX

42

Teopema o
TPEXNEPIEHANKYIISIPAX

43

Teopema o
TPEXNEPICHANKYIISIPAX

44

KounTponsHaspaboraro
TeMam
"[lepneHAMKYIIPHOCTD
MPSAIMBIX U IJIOCKOCTEN" U
"V IBIMEXK TYTIPSIMBIMHA U
IJIOCKOCTAMU"

45

[ToHsiTHEMHOTOTpAHHUKA,
OCHOBHBIE 3JIEMEHTBI
MHOT'OI'PaHHUKA,
BBIITYKJIbIEUHEBBITYKIIbIE
MHOT'OI'PaHHUKH;
pa3BEpTKa
MHOT'OI'paHHHUKa

46

HpI/ISMaZI’l-YFOHLHaﬂ
IIpu3Ma; rpaiu u
OCHOBAHUA IIPU3MBI,
psAMasiMHaKJIOHHAA
IIPpU3MBI; OoKoBas 1
MOJIHAATIOBCPXHOCTDH
IIPpU3MBbI

47

[Tapannenenunen,




HIPSAIMOYT OJIbHBIN
NapajuIeICIUIICJUErO
CBOMCTBA

48

[Inpamuia:n-yrospHas
NApaMuJia, TPaHu U
OCHOBaHHUENNPaMU/IBbI;
00KOBast U NOJHAA
ITOBEPXHOCTHIIUPAMHU/IBI;
NpaBUIbHASINYCEUEHHAS
ApamMuaa

49

[IpaBunbHbBIE
MHOTOTPaHHUKH : TIOHSTHE
MIPaBUIILHOTO
MHOTOTPaHHUKA;
MpaBUJIbHAS TPU3Ma U
MpaBUWIIbHASIIUPAMHUIA;
MPaBUWIIbHASATPEYT OJIbHAS
MU PaMUIauTIPABUIIBHbII
TeTpa’ap; Kyo

50

[IpencraBnenueo
MIPaBUIIBHBIX
MHOTOI'paHHUKAX:
OKTasp,01eKadIpu
MKOCa’Ip.

51

Cummerpus B
IIPOCTPAHCTBE:!
CUMMETPHUSOTHOCUTEIIBHO
TOYKH, IPSAMOH,
TUIOCKOCTH.




DNEeMEHTBICUMMETPUNB
MUpaMHJIax,
napajuleNienuInesax,
MPAaBUIIbHBIXMHOTOTPAaHHU
Kax

52

BrranciennesneMeHToB
MHOTOTPaHHUKOB:pEOpa,
JTUarOHAaJIU, YIJIbl

53

[Tnomaas00k0BOI
MMOBEPXHOCTUUIIOJHOM
ITOBEPXHOCTH MPSMOU
MIPU3MBI, TUIOIIA/H
OCHOBAaHWH, TEOPEMAO
OOKOBOM IMMOBEPXHOCTH
MPAMOU TPU3MBI

54

[Tmomans00K0BOM
MTOBEPXHOCTH U
MTOBEPXHOCTUITPABHIIBHON
MAPAMHMJIBI, TEOpEMa O
IUIOIIAIOO0KOBOM
MOBEPXHOCTUYCEYEHHOM
MTAPAMU B

55

KonTponpsHaspaboTamno
TeMe"MHororpaHHukn"

56

[TorsrTHEODOOBEME

57

OO6BEMIMpPaMUIBI

58

OO6BEMIIpPaMUIBI

59

OOBEMIIpPaMUIBI

N e R




60

OOBEMITUpamMu Il

61

OOBEMITPU3MEI

62

OOBEMITPU3MEI

63

OOBEMITPU3MEI

e

64

KonTponsHaspaboTarmo
teMe "O0bEMBI
MHOTOTPaHHUKOB"

65

[ToBTOpEnue,06001eHNE
CHUCTEeMaTU3alMI3HAHMI.
[ToctpoeHune ceueHuii B
MHOTOTPaHHUKE

66

[ToBTOpEeHue, 06o0IICHNE
CHCTEeMaTH3aI1s 3HaHUH.
BrruncienuepaccTosHui:
MEXy TBYMSI TOUKAMH,
OT TOYKH JI0 IPSIMOH, OT
TOYKHJIOIUIOCKOCTH,
MEXIY
CKPEIIUBAIOIITMMHCS
MIPSAMBIMH

67

HroroBaskoHTpoibHAsIpaO
oTa

68

[ToBTOpEHME,00001IEHNEC
CHUCTeMaTU3alisI3HAHMIA.
Brruncienue yrios:
MEeXIy
CKPEIUBAIOIIIUMHUCS
MPSIMBIMU,MEX TYTIPSIMOM




U IJIOCKOCTBIO,
JBYTPAHHBIXYIJIOB,YIJIOB
ME¥Ky INIOCKOCTSMHU

OBIIEEKOJIMYECTBO
YACOBIIOITPOI'PAMME

68
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