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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma ydeOHOTO Kypca «l'eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C Y4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHUN, NPEABSIBISIEMBIX K
MaTeMaTUYeCKOMy OOpa30BaHUIO, M TPaJAMIMA POCCUIMCKOTO 00pa3oBaHUSI.
Peanuzanus nmporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIETCHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOPA3BUTHUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO MW IIO3HABATEIILHOTO pPAa3BUTHUSA
JUYHOCTU 00yYarOIXcsl.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TEOMETPHH Ha YpPOBHE CpPEOHETO OOIIero
oOpa3oBaHHsI OOYCJOBIEHA NPAKTHUYECKON 3HAYMMOCTHIO METANpPEeIMETHBIX |
IPEIMETHBIX PE3YyJbTAaTOB OOyUYEHUS I'€OMETPUM B HANPABICHUU JIUYHOCTHOTO
pa3BuTusa oOydarommxcsa, (OpMUPOBaHUS (PYHKIMOHAIBHOH MAaTeMaTU4YeCKOU
TPaMOTHOCTH, U3YYCHUS APYTUX YUEOHBIX AUCUUILINH. PazButre y oO0y4arommxcs
MPABUIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKIACHUH T€OMETPHUECKUX
abcTpakiuii, COOTHOUIEHHM pEajJbHOIO0 M HJI€aJbHOIO, XapakTepe OTPAKEHUs
MAaTEMAaTUYECKOM HAyKOW SBJIEHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
re€OMETPUU B CUCTEME HAyK M POJIM MaTeMaTUYECKOTO0 MOJIEIMPOBAHUS B HAYYHOM
MO3HAHUH U B TIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
yYalmxcs, a TakKe KauyecTB MBIIIJICHUS, HEOOXOAMMBIX IJs aJanTalvdd B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro
oOmero oOpa3oBaHHs, Tak Kak oOOECrneYyMBaeT BO3MOXKHOCTb H3Y4YEHHUs Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHON HAMPaBICHHOCTH, TaK M TYMaHUTAPHOH.

Jlormdeckoe MbINUICHHE, (HOpMHUPYEMOE TpPU HU3YYCHHH OOYYarOIIUMUCS
HNOHSTUWHBIX OCHOB T€OMETPHUU U TOCTPOCHUH IIEMOYKHU JTOTHUECKHUX YTBEPIKICHUN
B XOJ€ pELIEHUS TeOMETPUYECKHX 3aJady, YMEHHE BBIABUIAaTh U OMPOBEPraTh
THIOTE3bl HETIOCPEICTBEHHO HCIOJB3YIOTCS MPH PEIICHWH 3a]a4 €CTECTBEHHO-
HAYYHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (pu3mKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JacTsIX AeSITeIbHOCTU uenoBeka. OpHeHTalus 4YelloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHaNIbHOTO ObITHS, (opma
OTPaXXEHUSI OKPY’KAIOIIETO MHUPA, YCIOBHE YCIEUIHOTO TO3HAHUS W AKTHUBHOTO
npeoOpa3oBaHus  JEHUCTBUTENBHOCTH. OnepupoBaHWE  NPOCTPAHCTBEHHBIMU
oOpa3amMu OOBEOUHSET pa3Hble BUIbl YUYE€OHOW U TPYIAOBOM J1€ATEIHHOCTH,
SBIISIETCS OAHUM M3 TMPO(PECCHOHANIBHO BAXKHBIX KAadecTB, MOATOMY aKTyaslbHa



3amaya (opmupoBaHusS y 0OyYarONMUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEATEIIbHOCTH IO MHOTUM HAPABICHUSM.

[lens ocBoeHusi mporpaMmbl yueOHoro kypca «l'eomerpusi» Ha 06a30BOM
ypoBHE 00yueHus — o0O01eoOpa3oBaTelibHOeé U OOIIEKYJIbTYpHOE pa3BUTHE
oOyJaromuxcss  4epe3  O0OCCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
WCMOJIb30BaHUA CHCTEMATUYECKUX TIE€OMETPUYECKUMX 3HAHMM W JCHUCTBUI,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCIEIIHOTO MPOI0JKEHUs 00pa30BaHUs
M0 CTEIMAIIBHOCTSIM, HE CBA3aHHBIM C MPUKIIAIHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomeTpur Ha 0a30BOM ypOBHE TIpeIHa3HA4Ye€HA I
OOy4Jaronuxcs CpeaHEH IITKOJIBI, HE UCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHUM
Ha YpOBHE OCHOBHOIO 0011ero oopa3zoBanusi. TakuMm oOpa3om, oOydaromuecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKUE YMEHHUsI, CBSI3aHHBIC
CO crnenu@uKod TEeOMETPUH U HEOOXOAMUMBIE [JIi JKM3HU B COBPEMEHHOM
obmectBe. KpoMe 3TOro, OHU MMEIOT BO3MOXKHOCTh M3Yy4YUTh T'€OMETPHUIO Oojee
r1yOOKO, €Ciii B JaJbHEWIIEeM BO3HUKHET HEOOXOJIMMOCTh B T€OMETPUUYECKHUX
3HaHUAX B MPO(ECCUOHAIBHOU NESITEILHOCTH.

JlocTikeHne 1enu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIMX 3anad. [IpuopureTHBIMHM 3aJadyaMd  OCBOGHHSA  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 kiaccax gBisitoTCS:

e (opMuUpOBaHUE TMPEJCTABICHUS O TEOMETPUM KaK YacTH MHUPOBOM

KYJbTYPbl U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIUM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIINX MAaTeMAaTHUYECKUX MOJIENSIX, MO3BOJISIONIUX OMKUCHIBATH
U M3y4aTh pa3HbIC SIBJICHUS OKPY>KAIOIIET0 MUPA;

e (QopMuUpOBaHHME YyMEHHUSI paCIO3HABATh Ha YEPTEkKaxX, MOJACISIX U B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BpaIleHUS;

e OBJIAJCHUE METOJAMH PEIICHMS 3aJlad Ha TIOCTPOCHUS Ha M300paKEHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHME yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSATHSAMH O
MHOTOTPpaHHHKAX M TeJaX BPAIICHUS U UX OCHOBHBIMHU CBONCTBAMHU;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ay;
dbopMupoBaHUEe yMEHHUS  MPOBOJIWUTH  HECJOXKHBIE JIOKAa3aTEIbHBIC
paccyXXIeHus B XOJE PCIICHHUs] CTEPEOMETPHUECKUX 3ajady M 3ajad C
MPAKTUYECKUM COJICPKAHUEM;

e pa3BUTHE WHTEJUIEKTYalbHBIX M TBOPYECKHUX CIIOCOOHOCTEMH
oOydJaronmmxcs, IMO3HABAaTEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIICHUS,



e (opmupoBaHHe (GyHKIIMOHATBHOU I'PaMOTHOCTH, peeBaHTHOM
TEOMETPUU: YMEHUE pPaclo3HaBaTh MPOSBICHUS T'€OMETPUUYECKHUX
MOHATUN, OOBEKTOB W 3aKOHOMEpPHOCTEH B peajbHBIX KU3HEHHBIX
CUTyalUsiX ¥ IPU M3YUYEHUU IOPYIHMX Y4YEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTENl U 3aKOHOMEpHOCTeH, (OpMyIHpoBaTh HUX Ha S3bIKE
TEOMETPUHU U CO3JaBaTh F€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI anmapar Uil PElIeHHs MNPAKTUKO-OPUEHTHPOBAHHBIX
3a]1a4, UHTEPIPETUPOBATh U OLIEHUBATh MOIYUYEHHbIE PE3YIIbTaThI.

OTINYUTENBHON OCOOEHHOCTBIO MPOTPaMMBbl SIBISIETCSl BKJIIOYEHHE B KYypC
CTEPEOMETPUM B HAdaJle €ro HW3y4dyeHWs 3a]ad, peEIIacMbIX Ha YPOBHE
WHTYUTHUBHOTO MTO3HAHUs, U ONPEIeIEHHBIM 00pa3oM OpraHu30BaHHas paboTa HaJ
HUMH, 4YTO CIHOCOOCTBYIOT pAa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUIECHUS, CTUMYJIAPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBUPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOyYEeHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
YyYaIIUXC B Kypce CTEPEOMETPUM IPOBOJMTCS 3a CYET peuIeHUs 3a7ad Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00pa3oB M  3adady Ha  ONEPUPOBAHUE
IPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HarJIIHOCTh, a OIEpUpPOBaHUE O0O0pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHNS.

OcHoOBHBIE cozeprkaTelibHble TUHUU Kypca «l'eomerpunm» B 10—-11 kiaccax:
«MHororpanHukmny, «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Teia BpaleHus,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. POPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenensercs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSM, HO M MO ToJaM
oOy4eHHs Ha YPOBHE CpeHEro 00111ero 00pa3oBaHusl.

Conepxanne o0Opa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3yibTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacopenel€éHHbIM [0 rojaaM oOy4eHwus,
CTPYKTYPUPOBAHO TakuM o0O0pa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU U HAaBBIKAMH OCYUIECTBIISUIOCH MOCJEA0BATENLHO U MOCTYNATENBHO, C
COOJII0ICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIyI0 CHUCTEMY T€OMETPHUYECKUX MPEACTaBICHUN OOYydYaroUuXcs, pacuiupsis U
yriyosisas e€, o0pasyst MpoYHble MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE
Ha u3yuenue reomerpun oTBoauTCs 2 yaca B Heaeno B 10 knacce u 1 yac B
Heneno B 11 kiacce, Bcero 3a aBa rojia ooyuenus - 102 yueOHbIX yaca.



COIAEPKAHUE YYEBHOTI' O KYPCA

10 KITACC

IIpsiMbIe M IVIOCKOCTH B POCTPAHCTBE

OCHOBHBIE ~ TOHATHS ~ CTE€peoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npocTtpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3auMHOE pacronoxeHue NpsSMBIX B IPOCTPAHCTBE: IEpECEKaroLIUecs,
napajuielbHble W CKpeluBaromuyecs mpsaMble. [lapamnenbHOCTE OpSMBIX U
IUDIOCKOCTEW B MPOCTPAHCTBE: IMAPAJUIENBHBIE TMpPsAMBIE B NPOCTPAHCTBE;
MapaJuIeNIbBHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMA CTOPOHAaMH; YIOJd MEXAYy NPSIMBIMA B IIPOCTPAHCTBE.
[TapannenbHOCTh  IIIIOCKOCTEH: IapajulelibHble  IUIOCKOCTH; CBOMCTBA
napajienbHbIX IUiockocTel. [lpocTteiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IJIOCKOCTH: TE€Tpa’ap, KyO, mapaiesenunes]; IOCTPOCHUE CEUECHU.

[leprieHIUKYISIPHOCTD NMPSIMOM U IUNIOCKOCTH: NEPIIEHINKYJISIPHBIE MIPSMBIE B
IIPOCTPAHCTBE, NPAMBIC MApAJIIEIAbHBIE W IEPIEHIUKYJSIPHBIE K IIIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TEOpeMa O IpsAMOU
MEPIEHINKYJISIPHOW TUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY MNPSIMOU U
IJIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yroJl JBYTPAHHOTO  yIJia.
IleprieHIUKYJISIp YU HAKIIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSHUE
OT MNpsAMOM 10  IUJIOCKOCTH,  NpoeKuus  (QUrypbl Ha  IUIOCKOCTb.
[leprieHIUKYISPHOCTh  IUIOCKOCTEH: INPU3HAK  IEPHEHIMKYJAPHOCTH  JIBYX
IocKocTer. Teopema o TpEX NePHEeHIUKYIApax.

MHoOrorpaHHuKHu

IloHATHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'DAHHUKA, BBIITYKJIbIE
Y HEBBITYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronapHas
pU3Ma; TPaHUd U OCHOBAHUS MPHU3MBL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBas U
MOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIbHBIN
napajuiesienunes; U ero cporcra. llupammpa: n-yronpHas nupamuga, TPaHd U
OCHOBaHHUE MUpPaMUbl; OOKOBAsI U MOJIHAS TOBEPXHOCTh MUPAMMU/IbI; PABUIIbHAS U
ycedu€HHas MNHUpaMuja. OJEMEHTbl HOpu3Mbl M nupamuasl. [IpaBuibHbIE
MHOTOTPAaHHHUKU: MOHATHE NPAaBUJIBHOIO MHOTOIPAHHUKA; MPABUJIbHASA MpPU3MaA U
NpaBWJIbHAS NHPAMHUA; NPABUIIbHAs TPEYroJibHas MHUPAMHUAA W TPaBUIIbHBIN
TeTpadap; KyO. IlpeacraBieHune O MpaBUIIBHBIX MHOTOIPAHHUKAX: OKTadp,
nozexa’ap u ukocasap. CeueHus Npu3Mbl U TUPAMHUJIBIL.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPHUS OTHOCHUTEIBHO TOYKH, MPSIMOIA,
IUIOCKOCTH.  JJEMEHTbl CUMMETpPMM B NHMPaMHJIAX, HapaJUIeJeNUIenax,
IIPaBUJIbHBIX MHOTOIPAHHHKAX.



Brruncnenre 571€MEHTOB MHOTOTPAHHWKOB: pEOpa, IuUaroHaid, YIJIBL
[Tnomane OOKOBOM TMOBEPXHOCTH U TOJHOM MOBEPXHOCTU NPSIMON MPHU3MBL,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoW mnupamuiapl. [lonstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[TomoGupie Tena B mpocTtpaHcTBe. COOTHOMIEHUS MEXAY IUIOMIAISIMHU
MOBEPXHOCTEH, 00bEMaMU TTOJI0OHBIX TEll.

11 KJIACC

Tena Bpamenust

HunuHaapuyeckas MTOBEPXHOCTB, oOpa3ytoiue UUJIMHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpXHOCTU. [[unuHAp: OCHOBaHUA U
OOKOBasi MOBEPXHOCTh, OOpa3zyolias M OCh; IUIONMIAJb OOKOBOM M TOJIHOM
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yroliue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MmoBepxHOcTU. KoHyC: ocHOBaHue U BepIlIMHA, 00pa3yroias
U OCb, IUIOMaAb OOKOBOM U TIOJHOM IIOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpasyrolue U BbICOTa; OCHOBAHUS U OOKOBasi TOBEPXHOCTb.

Cdepa u map: UEHTp, paauyc, AUaAMETP; IUIOMIAJb MOBEPXHOCTU CREpHI.
B3auMHoe pacnonoxxenue chepbl U TUIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
101 ChEpPHI.

N300pakeHne Ten BpalleHus Ha TNIOCKOCTH. Pa3BépTka MUIMHpa U KOHYCA.

KomOunamuu Ten BpamieHuss W MHOTOTPAHHUKOB. MHOTOrpaHHUK,
OMHUCAHHBIA OKoJIO cdephl; chepa, BOHUCaHHASS B MHOTOTPAHHUK, WM TEJO
BpAaIlCHUS.

[Tonsarue 06 00bEMe. OCHOBHBIC CBOMCTBA 00bEMOB Tel. Teopema 06 00BEME
NPSIMOYTOJILHOTO Tapajuiesienunena u ciueacteus u3 He€. OO0bEM MWIMHJpPA,
KoHyca. O0BEM 11apa U TIoMaab chephl.

[TonoOubie Tenma B mpocTpaHcTBE. COOTHONIICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00hEMaMU TTOI0OHBIX TEJL.

Ceuennss mwiMHApa (MapaJUIeIbHO W TEPHEHIUKYJSPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHUIO M TIPOXOSIIEe 4Yepe3 BEPIIMHY), CECUCHUS
napa.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTtop Ha mnockocTu U B ipocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEeHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBwiio mnapamnenenunena. PemeHwe 3amay, CBSI3aHHBIX €
NPUMEHEHUEM TIpaBWJI JACHUCTBHM € BekTropamu. lIpsMoyronpHas cucrema
KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B



KOOpJMHATax. YToJ Mex1y BekTopamu. CKalspHOE MPOU3BEIECHUE BEKTOPOB.
Bolunciienre yrioB Mexay NpsIMBIMU U IUIOCKOCTAMH. KoOpAMHATHO-BEKTOPHBIN
METO/1 IIPU PEIICHNH F€OMETPUYECKUX 3aaY.



IINIAHUPYEMBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS MPOrpamMMbl ydyeOHOTO MpeameTa
«MareMaTuka» XapaKTepU3yIOTCs:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAXKTAHCKON MO3UIIMK 00YUaIOIIErocsi Kak akTUBHOTO
U OTBETCTBEHHOI'O 4Yi€Ha POCCHUUCKOro OOIIeCTBa, NPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
NpoIeAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl WU TIpP.), YMEHUEM
B3aMMO/JICHCTBOBATh C COIMAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHUM C HX
GyHKIMSIMU ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UJIEHTUYHOCTH, YBAXKCHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKOW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJIOTHSX, chepax
SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO HApoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U IESTEIbHOCTHIO
y4€HOTr0; OCO3HAHUEM JTMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYIyIIEro.

JcTeTu4ecKoe BOCIIMTAHUE:

ACTETUYECKUM OTHOIIICHUEM K MHpPY, BKIIIOYasi ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 0OBEKTOB, 3ajad, PEIIEHHN, paCCyXICHUM;
BOCIIPUUMYHMBOCTBIO K MATEMaTUYECKUM acleKTaM Pa3iIMyHbIX BUJOB UCKYCCTBA.

duznyeckoe BOCIUTAHKE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUA B
WHTEpecax 30poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3J0POBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUNA U

OT/IbIXa, peryJisipHast busnueckas AKTUBHOCTb); busngecKoro
COBEPIIICHCTBOBAHHSI, pu 3aHATHAX CIIOPTHUBHO-03/I0POBUTEIHLHOM
JESITEIBHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM IEHHOCTH TPYIOJIIOOUS; MHTEPECOM K
pa3nmu4yHbIM  chepaM  MpPO(ECCHOHAIBHOW  NEATEIBHOCTH,  CBSI3aHHBIM — C
MaTEeMaTHKOW W €€ MPWIOKCHHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oyaymiein mnpodeccnu W peann3oBBIBaTh COOCTBCHHBIE JKU3HEHHBIC TLIAHBI,
TOTOBHOCTBIO U CIOCOOHOCTBIO K MaTeMaTHMYeCKOMy OOpa3oBaHUIO U



caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU >XWU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MATEMATHIECKON HAIIPABICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO DKOJOTHYCCKON KYJIbTYphl, IOHUMAHHEM BIIASHHS
COIIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAIBLHOM
CpeImbl, OCO3HaHWEM TJ00aTBbHOTO XapakTepa HSKOJOTHYECKUX MPOoOJeMm;
OpHEHTalMeld Ha TMPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
00JaCTH  OKpY’KaromIei cpepl, IUIAHHUPOBAHUS IIOCTYIIKOB M OIICHKH UX
BO3MOYKHBIX ITOCJICICTBHH JIISI OKPY KAIOIIEH CPeJIbl.

IleHHOCTH HAYYHOTO TO3HAHUS:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMECHHOMY
YPOBHIO  Pa3BUTHS HAYKHM W  OOICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTeMaTHYECKOM HayKd Kak c(]epbl 4YeIoBEUeCKOW MJesATEeNbHOCTH, 3TaroB €&
pa3BUTHUS M 3HAYMMOCTH JUISI PAa3BUTHS IUBUIM3ALMH; OBJAJCHUEM SI3BIKOM
MaTeMaTHKH M MaTEeMaTHYeCKOHW KYJIbTYpOH KakK CpPEJACTBOM TO3HAHUS MHUPA;
TOTOBHOCTBIO OCYIIECTBIIATH IMPOCKTHYIO M HCCICIOBATENBCKYIO ACATEIHHOCTD
WHIUBUTyJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIbTATbBI

MeTtanpenMeTHbIE Pe3yJIbTaThl OCBOCHUS IMPOTPaMMbI YUEOHOTO TMpeaMeTa
«MaremaTtuka XapaKTepU3yTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
O0elicmeusMu, YHUBEPCAaNbHbIMU Pe2yIMUBHbIMU OeUCTEUIMU.

1)  Vuusepcanvnvie  noznasamenvhvle — Oelicmsus, — 00eCneuU8arOm
Gdopmuposanue 6a308blX KOSHUMUBHBIX NPOYECCO8 00yuarowyuxcs (oceoeHue
Memoo08  NO3HAHUSL — OKpYyCcaowe2o  Mupda,  NpuMeHeHue  J0SUYECKUXx,
UCCIe008aMeNbCKUX ONepayuli, yMeHull pabomams ¢ uHgopmayueti).

ba3oBble JJornueckue aeicTBuA:

e BBIABIIATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHATHH, OTHONICHUH MEXAY IOHATHAMH; (OPMYIUPOBATH
OTIpEJICICHUs] ~ TOHSATUN; YCTAaHABIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpOBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CIMHUYHBIC, YACTHBIE W OOIIHE;
YCIJIOBHBIE;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTUBOpeurss B (pakTaxX, JaHHBIX, HAOIIOJCHUSIX U YTBEPKICHUSX;
npejyiarath  KpUTEpUM  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;



e J€JaTh BBIBOJABI C HCIIOJb30BAHWEM 3aKOHOB JIOTMKHU, IE€AYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPXKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIHIO,
OPUBOAUTH TPUMEPBl U KOHTPIPUMEPHI; OOOCHOBHIBATH COOCTBEHHBIE
CY>KJICHUS U BBIBOJIBL

e BbBIOMpaTh cmoco0 pemieHUs y4yeOHOM 3ahauu (CpaBHUBATH HECKOJIBKO
BApUAHTOB pelIeHUs, BBIOMpaTh Hauboiee MOAXOASINIMA C Y4ETOM
CaMOCTOATENbHO BBIJIETICHHBIX KPUTEPUEB).

ba3oBble uccienoBareJbcKue JeHCTBUA:

e HCIIOJb30BATh BOMPOCHI KaK HCCIEAOBATEIbCKUNA MHCTPYMEHT MO3HAHUS;
(bopMynIupoBaTh BOMNPOCHI, (UKCUPYIOLIUME MPOTUBOpEUYUE, MpoOIemMy,
yCTaHABIMBAaTh  HCKOMOE€ M  JlaHHO€, (OpPMHUPOBATH  TUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENIBHO CIUTAaHUPOBAaHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE IO YCTAaHOBJIIEHHIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
OOBEKTa, SABJICHMS, TMPOLECCA, BBISIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITEJILHO (hOPMYTUPOBATH OOOOIIIEHUSI M BBIBOJBI TIO pe3yjIbTaTam
MPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000O0IIECHUIA;

e IIPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IIPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCJIOBHSIX.

Pabora c nunpopmanueii:

e BBIABIATH JACPUIUTHI HHPOPMAIMH, NAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BONIPOC U ISl pEUIeHUs 3a]1auu;

e BbIOMpaTh UWH(OpPMAIMIO U3  HCTOYHWUKOB  PA3JIMYHBIX  THUIIOB,
aHAM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (OPM MPEACTABICHHUS;

e CTPYKTYpUpOBaTh MHGOPMALIHIO, IPEJICTABIATh €€ B Pa3Iu4HbIX (popMax,
WJUTIOCTPUPOBATH Ipapruecku;

e OIICHUBATH HaAEKHOCTD uH(bOopMaIuu 1o CaMOCTOSTEJIEHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHbBlE  OcliCmeus, 0becnedusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0menne:

e BOCOpPUHUMATH H (OPMYIHPOBATH CYXIEHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIETISIMU OOIIEHHUS; SICHO, TOUYHO, TPAaMOTHO BbIpaXaTh CBOIO



TOYKY 3pPEHHUSI B YCTHBIX M MUCbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHHS IO
XOJly peLIEHUs 3a/1a4i, KOMMEHTHUPOBATh MOJYyYEHHBIN pPE3yJIbTaT;

B X0J1€ 00CYKIEHUS 3a/1aBaTh BOIPOCHI MO CYHIECTBY 00CYK/1a€MOM TEMBI,
poOJIeMBbl, penraeMoil 3a/1auu, BHICKa3bIBaTh UJEH, HAIIEJICHHbIC HAa TTOUCK
pelIeHUs; COMOCTaBIATh CBOU CYXICHUS C CYXICHUSIMH JIPYTUX
YYaCTHUKOB JHAaiiora, OOHapyXUBaTh Pa3IU4Me U CXOJCTBO IMO3UIIUH; B
KOpPEKTHOM popme popMyTUpOBaTH pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTaBIATh  pPE3yJbTaThl  pEIIeHHs]  3aJadyd,  JIKCIEPUMEHTA,
UCCJIEIOBAHMSI,  TPOEKTa;  CaMOCTOSITEIbHO  BbIOMpaTh  (opmat
BBICTYIUICHUS C YU4ETOM 3a/1a4 MPE3eHTAUN U OCOOEHHOCTEN ay JUTOPHUH.

CorpyaHu4ecTsBo:

3)

NOHMMAaThb W HCIOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
VH/IMBUIyaJIbHON pa0bOThI IPU PELLICHUH YUEOHBIX 3a/1a4; IPUHUMATh 1I€JIb
COBMECTHOH JESITENBbHOCTH, IJIAHUPOBAThb OPraHU3AIMI0 COBMECTHOM
paboThI, pacnpeaessaTh BUAbI padoT, J0rOBapUBaThLCs, 00CYK/IaTh MPOLIECC
U pe3yiabTaT paboThl; 0000111aTh MHEHUS HECKOIBKUX JIIOJICH;
y4acTBOBaTh B IPYIIOBBIX (popmax paboThl (00CykaeHMs, 0OOMEH MHEHUH,
«MO3rOBbIE IITYpPMBD» W UHBIE); BBINOJHATH CBOIO 4YacTb pabOThl U
KOOPAMHUPOBATh CBOM JIEUCTBUS C JPYIMMH 4YJI€HAMH KOMaH/bI;
OILICHMBATh Ka4eCTBO CBOETO BKJIaJa B OOIIMHA MPOIYKT MO KPUTEPHUSM,
c(opMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmeusl, obecneuusarom

Gdopmuposarue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusamnus:

COCTaBJISITh IJIaH, AJITOPUTM PEILIEHUs 3a]]a4ul, BBIOUPATh CIIOCO0 peLIeHHs
C Y4ETOM UMEIOIIMXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uH(popmanuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMH TO3HABAaTEIbHOM pediIekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BJIAJETh CHOCO0aMU  CaMOMNPOBEPKH, CAaMOKOHTPOJIA Ipolecca U
pe3ynbTara pelieHuss MaTeMaTHYeCKON 3a1a4H;

NpPEABUNIETh TPYIHOCTHU, KOTOPbIE MOTYT BO3HHMKHYTh MpPH PEUICHUU
3a/laud, BHOCHUTb KOPPEKTHUBBI B JEATEIIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENBbCTB, TAHHBIX, HAWJIEHHBIX OIIMOOK, BBISIBIICHHBIX TPYIHOCTEH;
OLICHMBATh COOTBETCTBUE pe3yJbTaTa ILEJId M YCIOBUSM, OOBACHSTH
MPUYUHBI JIOCTHXKEHHSI WIM HEIOCTHXKEHUS PE3yIbTaTOB AESATEIbHOCTH,
HAXOJIUTh OIMHUOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



HPEAMETHBIE PE3YJIBTATBI

10 KJIACC

OnepupoBaTh MOHATUSIMH: TOYKA, IPsIMAsi, TUIOCKOCTb.

[IpuMeHsATh aKCHOMBI CTEPEOMETPUM M CIEACTBHUS U3 HHUX IPU PEHICHUH
reOMETPUYECKUX 3a/1ay.

OnepupoBaTh NOHATUSIMU: MAPATIIETLHOCTD U MEPIEHANKYISIPHOCTD MPSMbIX
Y TUIOCKOCTEM.

KnaccudumumpoBate B3aMHOE pPaCIOJOKECHHE MPSAMBIX M INIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMH: JBYTPaHHBIA YIroJ, TPaHW JBYTPAHHOTO YTIa,
pedpo ABYTpaHHOTO yTja; JUHEHHBIA Yrojl ABYTPAHHOTO yTJia; TpaaycHas Mepa
JBYTPAHHOTO yTJIa.

OnepupoBaTh TOHATHUSMU: MHOTOTPAHHHWK, BBIMYKJIBIH ¥ HEBBITYKIIBIHA
MHOTOTPaHHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrio3naBaTh OCHOBHBIE BHIBl MHOTOTPAHHUKOB (MMHUpaMua; MpU3Ma,
NPSIMOYTOJIBHBIN NapaJljIesienumne, Kyo).

KnaccudummpoBare ~ MHOTOTpAaHHUKH,  BBIOWpas ~ OCHOBAaHHS  JUIs
kiaccuukanuy  (BBIMYKIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHW; TMPABUIIbHBIE
MHOTOTPAHHUKH; TIPSIMBIE U HAKJIIOHHBIE MIPU3MBI, MapajuieIeITUIIebl).

OnepupoBaTh MOHATUSMHU: CEKYIIAs MIIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBSACHSITH TPUHIUIIBI TOCTPOCHUS CEUEHUM, UCTIOIB3YSI METOJT CIIEIOB.

CTpouTh CcEUeHHUS MHOTOTPAHHMKOB METOJOM  CJIEZIOB,  BBITIOJHSTH
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYDP: BUT
CBEpXy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAXOXACHUE TEOMETPUICCKUX BEJIMYMH MO 00pasimam WiH
QITOPUTMAM, TIPUMCHSS M3BECTHBIC AHATUTHYCCKHE METOABI TPU PEIICHUH
CTaHJAPTHBIX MAaTEMAaTHYCCKUX 3a7a4 Ha BBIYUCICHUE PACCTOSHUN MEKIY IBYMSI
TOYKAaMH, OT TOYKA JO TPSIMOM, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPENIMBAIOIIUMHUCS TPSIMBIMHU.

PemaTe 3a1aun Ha HaXOXACHUE TEOMETPUICCKUAX BEJIMYMH MO 00pasiaM WiIH
QITOPUTMaM, TPUMCHSS W3BECTHBIC AHATUTHYCCKHE METOABI TPU PEIICHUH
CTaHJAPTHBIX MaTEeMaTHYECKUX 3a7ad Ha  BBIYKHCICHHUE YIJIOB  MEXIy
CKPEIIMBAIOIMUMHUCS ~TPSAMBIMH, MEXKIy TPSIMOM H TUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Bbruncisate 00bEMBI M TIIOMIAAM TOBEPXHOCTEM MHOTOTPAaHHUKOB (TIpHU3Ma,
nupamMpza) ¢ OpuMeHeHueM (GOpMyJl; BBIUMCIATH COOTHOLICHUS MEXIY
TJIOMIASIMU TTIOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX MHOTOTPAHHHUKOB.



OnepupoBaTth MNOHATHSAMHU: CHMMETpPUS B IPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CAMMETPUU (UTYPBI.

W3Bnekatb, mnpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, IPEACTaBICHHYIO Ha YEepTEXKax U
PUCYHKaX.

[TpumensaTs TeomeTpuueckue (HaKThl I PEUICHHs CTePEOMETPUUYECKUX
3a/1a4, IPEANOJIaralinX HECKOJIBKO IAaroB PELICHHUs, €CIU YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOHM (hopMe.

[IpumMeHsATh HpoCTEWIINE MPOrpaMMHBIE  CPEACTBA M IEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOINTH NpHUMEpPBl MATEMATHYECKHUX 3aKOHOMEPHOCTEM B IPUPOAE H
JKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpUMEHATh MOJYyYEHHBIE 3HAHUS HA IPAKTHUKE: aHAIM3UPOBATh PEaJIbHBIC
CUTyallud W IPUMEHATb HM3YYCHHBIC IIOHATHS B IPOLIECCE IIOUCKA pPEIICHUs
MaTE€MaTUYeCKH CPOPMYIHPOBAHHON MPOOJIEMBbl, MOJAEIUPOBATh pPEAIbHbBIE
CUTyallun Ha S3bIKE TEOMETPUHU, HCCIENOBATh IIOCTPOECHHBIE MOJEIN C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX MOHITHI U TEOpeEM, anmnapara aareOpsl; pemaTh
[IPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOXKICHUEM I'€OMETPUUECKUX BEJINYMUH.

11 KUIIACC
OnepupoBaTh MNOHATUSIMH: LUJIUHAPUYECKAs TOBEPXHOCTh, OOpa3yroIIue
HWIMHAPUYECKOW  IOBEPXHOCTH;  LWIMHIAP;  KOHMYECKAs  MOBEPXHOCTb,

oOpa3yrolre KOHUYeCKON OBEPXHOCTH, KOHYC; CepuyecKas HOBEPXHOCTb.

Pacno3naBath Tena BpanieHus (HUIMHIP, KOHYC, cdepa u map).

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLEHUS.

KnaccudummpoBats B3auMHOE pacrojiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOIrO CJIOS, BHICOTA IAPOBOrO CIIOS;
LIapOBOU CEKTOP.

Boruncnsate  00bEMBI M IJIOMIAAM  TOBEPXHOCTEM  Tel  BpalleHws,
re€OMETPUUYECKUX TEJl C IPUMEHEHHEM (popMy:I.

OmnepupoBaTh MNOHATUAMM: MHOTOTPAaHHHMK, BIHMCAHHBIN B cdepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOMCAHHAsT B MHOTOTPAHHUK WJIM TEJO
BpaIICHUS.

Bb4ucasTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEH M 0O0bEMaMu
MOTO0HBIX TE.

N3o00paxaTth u3yuyaemble (UTYypbl OT PYKH U C MPUMEHEHHEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BbINONMHATE (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX
¢buryp: Bua cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHHUSI TEJ BPAIICHHUS.



W3Bnekatb, HWHTEPNPETUPOBATH U MpeoOpa3oBbIBaTh HHOOPMALUIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax U
pPHUCYHKaXx.

OnepupoBath MOHSATUEM BEKTOP B IPOCTPAHCTBE.

BbIMIONHATE  EHCTBUSA  CIOXKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB W
YMHOKEHHS BEKTOpa Ha YUCIIO, OOBSICHITh, KAKUMH CBOMCTBAMHU OHU 00J1a/1a10T.

[TpuMeHsTh MpaBUIIO MapalieIenuIea.

OnepupoBaTh NOHATUIMU: IEKAPTOBBI KOOPJIMHATHI B MPOCTPAHCTBE, BEKTOD,
MOJAYJb BEKTOpa, PABEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOpa, Yrod MEXIy
BEKTOPAMHU, CKAJIIPHOE ITPOU3BEIEHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHbIE
BEKTOPBI.

HaxoanTs cyMMy BEKTOPOB M MPOU3BECHIE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpPAMH, CKAJSIPHOE IMPOU3BEIEHUE, PACKIAJbIBaTh BEKTOP MO JIBYM
HEKOJJIMHEAPHBIM BEKTOpaM.

3anmaBath IUIOCKOCTh YPaBHEHHEM B JIEKAPTOBON CUCTEME KOOPIUHAT.

[TpumensTe TeomeTpudeckue (HaKThl I PEUICHHs CTePEOMETPUUIECKUX
3a]a4, MPEANOaralonux HECKOJIBKO IIAaroB PEIICHHs], €CIIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B IBHOH (hopme.

Pemarp mpocreiinme reoMeTpuueckue 3aqaud Ha MPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METOJA.

Pemmarp 3amaunm Ha J0Ka3aTeNbCTBO MAaTEMaTHYECKHMX OTHOIICHUH U
HaX0XJI€HWE FeOMETPUUECKUX BEJIMUYMH M0 00pa3laM WiIH alropuT™MaMm, MpUMEHss
U3BECTHbIE METO/IbI PU PELICHUH CTaHAAPTHBIX MAaTEMAaTUYECKUX 3a/1au.

[IpumeHaTs nOpocTedIIne MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAITHOHHBIE CUCTEMBI TIPH PEIICHUU CTEPEOMETPUIECKHX 3a/1ad.

[TpuBoaUTE TpUMEpPHl MaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH B NpUpOIE U
KU3HHU, paclio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPHUU B UCKYCCTBE.

[IpumMeHsATh TONMy4YeHHBbIE 3HAHWSA HA TMPAKTUKE: aHAJIU3UPOBATh pPEabHBIC
CUTyalldd W TIPUMEHATh H3yUYCHHBIC TIOHATHS B TMPOIECCE TOWCKA PEIICHHS
MaTeMaTHYeCKd CHOPMYITHPOBAHHONW TPOOJIEMBbI, MOJETUPOBATH peajbHbIC
CUTyalldd Ha S3bIKE TEOMETPUH, WCCIEAOBAaTh IOCTPOCHHBIE MOJACTH C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MOHSATHI U TeOopeM, anmapaTa anreOpbl; pemaTh
NPAaKTHUECKHE 3a]1a4M, CBA3aHHBIC C HAXOXKJCHIUEM I€OMETPUUECKHUX BEIHUYHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaunvecTBo yacoB
Ne i/m HaumeHnoBaHue pa3/iesioB U TeM MPOrPaMMBbI Beero KouTtpoabHbie IIpakTHyeckue
padoTsI padoThI
1 BBenenue B ctepeoMerputo 11
5 [Ipsimbie u HJ'IOCKOCTI/IUB npoctpanctie. [lapamienbHOCTh 12 1
MPSMBIX U IJIOCKOCTEH

3 [lepnieHIUKYISIPHOCTD MPSMBIX U INTIOCKOCTEH 12
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSMHU 10
3) MHororpanHuku 11
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CeueHUs], PACCTOSHUS U YTIIbI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0




11 KJIACC

KoaunuyecTBO 4acosB

Ne n/m HaumeHoBaHue pa3/iejioB M TeM NPOTrPAMMBbI Beero KonurpoJibHbie IIpakTHueckue
padoTsbI padoTsbI
1 Tena BpaieHus 13 1
2 OO0BEMBI TE 5 1
3 BekTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE 10 1
4 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIMS 3HAHUHA 5
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 33 3 0




ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
Ne KosanuyecrBo yacos
Tema ypoxka KoHTpoJbHbIE IIpakTHYeckue
n/n Bcero
padoThI padoThI
OCHOBHBIE MIOHATHUS CTEPEOMETPUU: TOUKA, IPAMasi, INIOCKOCTb,
1 npoctpaHcTBo. [IpaBuia n300pakeHus: Ha pUCyHKaXx: 1
M300pakeHMs IIOCKOCTEH, MapauIeIbHBIX IPSIMBIX (OTPE3KOB),
CepeIMHbI OTpe3Ka
5 ITonsATus: nepecekaromuecs MI0CKOCTH, IEPECEKAIOLIUECS 1
npsiMasi ¥ MII0CKOCTh
3 [TonsaTus: nepecekarouuecs MIOCKOCTH, IEPECEKAIOLIUECS 1
npsiMasi ¥ III0CKOCTb
4 3HaKOMCTBO C MHOT'OI'PaHHUKAaMHU, U300paxeHue 1
MHOT'OI'PaHHUKOB Ha PUCYHKAaX, Ha MMPOEKLMOHHBIX YepTexax
5 CraproBasi fuarHocTuveckas paodora. 1
6 HauanbHble cBefieHHs 0 KyOe U MUpaMuJe, X pa3BEPTKU U 1
Mozenu. CedeHnss MHOTOTPaHHUKOB
7 HavaneHbie cBeieHus 0 KyOe U mupamujie, X pa3BEPTKU U 1
Mozenu. CeueHnss MHOTOTpaHHUKOB
8 [TonaTHe 06 aKCHOMAaTUYECKOM ITOCTPOECHUH CTEPEOMETPHUU: 1
aKCHOMBI CTEPEOMETPUU U CIEACTBHS U3 HUX
9 [TonaTne 06 akCHOMAaTHYECKOM ITOCTPOECHUH CTEPEOMETPHUU: 1
aKCUOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX
10 [TonsiTre 06 akCHOMaTHYECKOM IOCTPOECHUHU CTEPEOMETPHUU: 1
aKCHOMBI CTEPEOMETPHUU U CIEACTBHS U3 HUX
11 [TonaTne 06 akCHOMAaTHYECKOM ITOCTPOSHUH CTEPEOMETPHUU: 1




AKCUOMBI CTCPCOMETPUHN U CICACTBUA U3 HUX

Bzanmuoe PaCIIOIOKCHHUE IPAMBIX B IIPOCTPAHCTBE!

12 MepeCceKaroIINecs, MapauielbHbIe U CKPEIIMBAIONINECS IPSIMbIC 1
[TapannenbHOCTh NPSAMBIX U IIIOCKOCTEH B IPOCTPAHCTBE:

13 napajJiesibHble IpsSMble B IPOCTPAHCTBE; NapaJlJIeIbHOCTh TPEX 1
HPSIMBIX

14 [TapamiensHOCTh IPSAMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE: 1
[TapannenbHOCTh NPSAMOM U INIOCKOCTH

15 VYTIIbl ¢ COHANpPaBIEHHBIMU CTOPOHAMU 1

16 Yron Mexay NpsMbIMU B TPOCTPAHCTBE 1

17 Yros Mexay NpsIMBIMHU B IIPOCTPAHCTBE 1

18 [TapannenbHOCTh IIOCKOCTEH: MapasuienbHble IIOCKOCTH 1

19 CaoiicTBa HapaieIbHBIX IIOCKOCTEH 1

20 [Ipocreiinme npocTpaHCTBEHHBIE (PUTYpHI HA MJIOCKOCTH: 1
TeTpa’ip, Kyo, napasenenunesy

21 [Toctpoenue ceuenuit

22 IToctpoenue ceueHnii

93 Kontpouabnas pa6ora Nel no teme "Ilpsimble u njiockocTH B 1
npocrpancrie. [IapaaieabHOCTh NPAMBIX H IIOCKOCTEH "

24 [lepneH MKy IpHOCTD NMPSMOM U INIOCKOCTH: 1
MEPIIEHIUKYIISIPHBIE TIPSIMBIE B TIPOCTPAHCTBE

25 [IpsiMble mapasienbHble U MepHIeHIUKYIAPHbIE K IIOCKOCTH 1

26 [IpsiMble mapasieNnbHbIE U TEPICHIUKYIISIPHBIE K TUIOCKOCTH 1

27 [Tpu3Hak neprneHaAuKyISIPHOCTH MPSMOMN H IIIOCKOCTH 1

28 [Ipu3Hak neprneHuKyISIpHOCTH MPSIMON U TUIOCKOCTH 1

29 Teopema o npsAMOI epNEHANKYIIIPHON TNIOCKOCTH 1

30 Teopema o IpsMO¥ TIEPIICHANKYISIPHON TUIOCKOCTH 1




31

Teopema 0 IpsAMOM MEPIICHAUKYIISPHOM MIIIOCKOCTH

HepHGHI[I/IKy.]IHp M HAKJIOHHBIC: paCCTOAHHUE OT TOYKH OO0

32 IIJIOCKOCTH, PACCTOSTHUE OT NPSAMOM 10 IIIOCKOCTH

33 [lepnieHIUKyISp M HAKJIOHHBIE: PACCTOSHUE OT TOYKHU 10
IJIOCKOCTH, PACCTOSIHUE OT IPSIMOM A0 INIOCKOCTH

34 IlepnieHqUKyISAp U HAKIOHHBIE: PACCTOSHHUE OT TOYKH J10
IIJIOCKOCTH, PACCTOSTHUE OT NPSMOM 10 IIIOCKOCTH

35 [lepnieHIUKyISp M HAKJIOHHBIE: PACCTOSHUE OT TOYKHU 10
IIJIOCKOCTH, PaCCTOSTHUE OT MPSAMOM 10 IIIOCKOCTH

36 VYIIIbl B IPOCTPAHCTBE: Yroa MEXKIY IIPSIMON U IUNIOCKOCTBIO

37 JIByrpaHHBIN yroJl, TMHEHHBIN YroJl ABYTPAHHOTO yria

38 JIByrpaHHbIN yroJ, JUHEHHBIN yroJl ABYTPAHHOTO yIJIa

39 [lepneH MKy IApPHOCTD INIOCKOCTEM: IPU3HAK
MEPIEHIUKYIISIPHOCTH JBYX INIOCKOCTEN

40 IlepneHIMKYISAPHOCTD IJIOCKOCTEN: IPU3HAK
NEPIEHIUKYISIPHOCTH JBYX IUIOCKOCTEN

41 IlepneHIUKYIAPHOCTD IJIOCKOCTEN: IPU3HAK
NEPIEHIUKYISIPHOCTH JBYX IUIOCKOCTEN

42 Teopema o Tpéx nepneHAUKyIsIpax

43 TeopeMa 0 TpEX NEPHEHAUKYIIAPAX

44 Teopema o TpEX neprneHAnKyJIsapax
KonTtpoabnas padora Ne2 nmo temam "IlepnenauKkyasspHOCTD

45 NPSAMBIX H IT0CKOCTel" 1 " YIiIbI MeXK1y NPSIMBIMH H
IUIOCKOCTAMU"
IloHsTHE MHOTOIpaHHUKA, OCHOBHBIE AJIEMEHTHI

46 MHOT'OTPaHHHKA, BBIITYKJIbIE M HEBBITYKJIbIE MHOIOIPaHHUKH;

pa3BépTKa MHOT'OTpaHHHUKa




47

[Ipu3ma: N-yronpHas Npu3Ma; rpaHd U OCHOBAHMUS IPU3MBI,
npsiMasi ¥ HaKJIOHHAs IPU3Mbl; OOKOBas M MOJIHAs IOBEPXHOCTh
IIPU3MBI

48

49

50

51

[Tapannenenunen, NpsiMOYTOJbHBIN NapalJICJICHUIEA U €ro
CBOMCTBA

IImpamuza: N-yronbHas NUpaMUAA, TPAaHU U OCHOBAHHE
UpaMu/ibl; O0OKOBas U MOJIHAS IOBEPXHOCTb MUPAMUBI;
IIpaBUJIbHASA U yCEYEHHAs TUPAMUAA

[TpaBuiIbHBIE MHOTOTPAHHUKH: MTOHSATHE PABHIBHOTO
MHOTOTpaHHHKa; IPaBUJIbHAS PU3Ma U TpaBUIIbHAS TUPAMUJIA;
NpaBWJIbHAS TPEYTOJIbHAS MMPaMKJIA U TIPaBIIBHBIA TETPadap;
KyO

[IpencraBnenne o NpaBUIBHBIX MHOTOIPAHHUKAX: OKTadIp,
JOAEKadIp U UKOCAdIP.

52

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBLHO TOUKH,
MPSIMOM, TNIOCKOCTH. DJIEMEHTBI CAMMETPUU B TUpaMUIax,
napajuieJenuIe ax, NpaBUIbHBIX MHOTOTPAaHHUKAX

53

54

Brruncnenue 31eMeHTOB MHOTOIpaHHUKOB: pEOpa, TnaroHasi,
YIJIBI

[Tnomans 60KOBOI MOBEPXHOCTH U MOJIHOW MOBEPXHOCTH
IPSIMOI MPHU3MBI, IJIOLIAIb OCHOBAHUH, TeOpeMa 0 GOKOBOI
ITOBEPXHOCTU NPSIMOM IIPU3MBI

55

[Tnomjanp 60K0BOM MOBEPXHOCTH U MOBEPXHOCTH MPABUIIBHOM
MUpPaMU/Ibl, TEOPEMa O IUIOIAAN OOKOBOM MOBEPXHOCTH
YCEUEHHOU MMUPAMU/IBI

56
57

KountpoabHnas padora Ne3 no teme ""MHororpaHHuku'

[Tonsatue 00 00BEME

58

O6bEM upaMuIbl




59 O0BEM nupamMusl 1
60 O06BEM TUpaMuIBI 1
61 O0BEM nupamMusl 1
62 O0BEM pu3MBI 1
63 O06BEM IPU3MBI 1
64 O0BEM pu3MBI 1
65 KonTpoabHas padora Ne4 nmo reme "O0bEMbI 1
MHOTOTPAHHUKOB'"
66 HOBTOpUeHI/Ie, o0o0mienue cucremarusanus 3Hanui. [loctpoenue 1
CEUCHHI B MHOTOI'PaHHHKE
[ToBTOpeHue, 0000IICHNE CUCTEMATH3AIMs 3HAHHH.
67 Brrauciienue paccToSTHUNA: MEXIY ABYMS TOYKaMHU, OT TOUKH JI0 1
IPSIMO#, OT TOYKH JI0 TIIOCKOCTH, MEXKTy CKPEIINBAIOIIMMUCS
PSMBIMH
68 IToBTrOopenue, o6o0meHne cuctemMaru3anus 3HaHui. OObeMBI 1
MHOT'OI'PaHHHUKOB
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68




11 KJIACC

KoanyecTBo 4acoB

Ne Tema ypoka KonTpoJbHbIe IIpakTHyeckue
n/n Bcero
padoTbI padoThbI
1 Cdepa u map: ueHTp, paauyc, AMaMeTp; MIoa b HOBEPXHOCTH 1
cepsl
5 B3aumnoe pacnonoxenue chepsl U IIIOCKOCTH; KacaTeabHas 1
IJIOCKOCTH K cdepe; miomaab chepsl
3 N3o6paxenue chepsr, mapa Ha mrockoctr. CeueHus mapa 1
4 CrapToBas quarHoctuueckas paborta 1
[unmmuapudeckast TOBEPXHOCTh, 00pa3yromye
5 UWIMHIPUYECKON TOBEPXHOCTH, OCh IIMJIMHIPUYECKOM 1
MMOBEPXHOCTHU
6 Hununaap: ocHoBaHUs U OOKOBasi IOBEPXHOCTh, 00Opa3yolas u 1
0Ch; TUIOIAAb OOKOBOM U TTOJTHOM MOBEPXHOCTH
N300parkeHne HUIMHAPA Ha TUIOCKOCTH. Pa3BépTka HuinMHapa.
7 Ceuenus nuivMHIpa (MITIOCKOCTHIO, MApAUIETLHON WA 1
MEPIEeHIUKYISIPHON OCH LIMIIMHPA)
3 Konnueckas moBepxHOCTb, 00pa3yrolre KOHUUECKOH 1
MIOBEPXHOCTHU, OCh U BEPIINHA KOHUYECKON MTOBEPXHOCTH
9 Konyc: ocHoBaHMe 1 BepiinHa, 00pa3yromias ¥ och; IUIOIIalb 1
OOKOBOM U MOJIHON MOBEPXHOCTH
10 VYceu€HHbI KOHYC: 00pa3yIolIHe U BBICOTA; OCHOBAHUS U 1
O0KOBask MOBEPXHOCTh
N300pakeHne koHyca Ha riockocTu. Pa3BépTka konyca.
11 Ceuenus KoHyca (IIOCKOCTBIO, APAIEIbHON OCHOBAHHIO, U 1

IJIOCKOCTBIO, TIPOXOASIIEN YepPE3 BEPILUHY )




12

KomOuHnanwms ten BpaieHus 1 MHOTOTPaHHUKOB

MHororpaHHHK, ONMCaHHBIN 0K0JI0 chepsl; chepa, BUcaHHAs B

13 MHOTOTPAaHHHK WJIH B TEJIO BPAIICHUS

14 [Tonsitre 06 06béMe. OcHOBHBIE CBOWCTBA 00BEMOB TET

15 O0BéM UIMHIIpA, KOHYCa

16 O06BEM mapa u wiomaask chepsl

17 [TogoOuebIe Tena B npocTpancTBe. COOTHOIICHUSI MEXKIY
TUIOMIA/ISIMH TTOBEPXHOCTEH, 00bEMAaMU MTOTOOHBIX TEI

18 KonTtpoabHnasi padora Nel mo remam ""Tesia Bpamenus' u
"O0bembI TE"

19 BexTop Ha MI0CKOCTH U B IPOCTPAHCTBE

20 CroxeHre ¥ BHIYUTaHHE BEKTOPOB

21 YMHOXEHHE BEKTOpa Ha YHCIIO

99 Paznoxenne BekTopa 1o TpéM HEKOMIUTAHAPHBIM BEKTOPaM.
[IpaBuio napamenenumnena

93 Pemenue 3aay, CBSI3aHHBIX C MPUMEHEHHEM MPaBUIT JEHCTBUI
C BEKTOpaMu

24 [TpsiMoyTobHAS CCTEMa KOOPMHAT B TIPOCTPAHCTBE.
Koopaunats! BekTopa. [IpocTeiimue 3agaun B KOOpAMHATAX

25 VYron mexay BekTopamu. CKasipHOE MPOU3BEICHIE BEKTOPOB

26 Boruncnenue yriioB Mexy NPSMBIMH U TIOCKOCTSIMU

97 KoopanHaTHO-BEKTOPHBIM METOI IIPU PEILIEHUN
TE€OMETPUYUECKUX 3a1a4

28 KonTtpouabnasi pabora Ne2 no teme ""BekTopsl u
KOOPAMHATHI B IPOCTPaHCTBE"

29 [ToBTOpenue, 0000IIeHNE U CUCTeMAaTH3als 3HaHU.

OcHoBHBIE QUTYpPHI, (HaKThl, TEOPEMBI Kypca IJIaHUMETPUN




[ToBTOpenue, 0000IIeHNE U CUCTEMAaTH3aIHUs 3HAHUI.

30 1
OcHoBHBbIE GUTYPBI, (PaKThI, TEOPEMBI Kypca ITAaHUMETPUH
31 [ToBTOpeHMEe, 006001IEHNE U cUCTEMAaTH3AIUs 3HAHUH. 3a1aun 1
TUTAHUMETPUHU M METOJIBI HX PEIICHUS
39 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATH3AIUs 3HAHUH. 3a1a9n 1
IJIAHUMETPUHU ¥ METOJIBI KX PEIICHHS
33 [ToBTOpenue, 0000IIeHNE U CUCTEMATH3AIUs 3HAHUIA. 1
OcHoBHBIE QUTYPBI, (PAKThI, TEOPEMBI Kypca CTEPEOMETPUHN
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 33




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIIECCA
Oo6s3aTe/IbHbIE yUeOHbIe MATEPUAJIBI VIS YYeHUKA
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