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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yueOHOTO Kypca «['eoMerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepanabHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, MPEHABABISIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3oBaHUS.
Peanuzanus nporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIIOIIMMHU OCHOBY JUJII CaMOpPa3BUTHUsSI U HENPEPHIBHOIO 00pa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JHUYHOCTHOTO W ITIO3HABATEIILHOTO pPa3BUTHS
JUYHOCTH 00YJarOITHXCSl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METAaNpeIMETHBIX U
IPEIMETHBIX PE3yJbTAaTOB OOyUYEHUS T€OMETPHH B HAMPABICHWU JIHYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIUOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHbIX NUCUUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEICTaBICHUNA O CYIIHOCTH M IMPOUCXOXKIACHUH I€OMETPHUUECKUX
abcTpakiuii, COOTHOIICHHH pPEaJbHOrO0 W HAEaTbHOTO, XapaKTepe OTPaKeHUs
MAaTEMATUYECKOM HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPHH B CUCTEME HAyK U POJIM MAaTEMAaTHYECKOTO MOJEITUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHHUsS, HEOOXOAMMBIX [UIs aJanTaluud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHEro
oOmiero oOpa3oBaHUs, TaK Kak oOOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HaNpaBJIE€HHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MbIlUIeHHE, (HOPMUPYEMOE MpPU HU3YUYEHHHU OOYYaroIUMUCS
MOHSTUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETIOYKHU JTOTHUECKHUX YTBEPIKICHUH
B XOJ€ pEIICHUS TEeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO HCIOJB3YIOTCS MpPHU PEIICHWH 3a]ad €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AeSITeNbHOCTH 4enoBeka. OpHeHTalus 4YellOBeKa BO BPEMEHH M
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIHUaIbHOTO ObITHS, Gdopma
OTPaXXEHHUSI OKPYXAIOIIero MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBaHusi  AEUCTBUTENBHOCTH.  OmNepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu O0OBEIMHAET pa3Hble BUABI Y4EOHOM M TPYIOBOM J1€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHATEHO BAXKHBIX KA4eCTB, MOITOMY aKTyaJlbHA
3amaya (opmMupoBaHHS y OOYyYaroONIUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUIEHUS — CYIIECTBEHHOTO KOMITIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEITEIIBHOCTH IO MHOTUM HampaBICHUSM.

[lens ocBoeHusi mporpaMMbl ydyeOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcst  4epe3  O0OCCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
WCIIOJIB30BAaHUSA CHUCTEMAaTHUYECKUX TIEeOMETPUYECKHX 3HAHMU W  JICUCTBUH,
crienu(PUIHBIX TEOMETPHUH, BO3MOKHOCTH YCIICIIHOTO MPOJAOIKEHUSI 00pa30BaHUs
10 CIEIUAIBHOCTSIM, HE CBSA3aHHBIM C MPUKIIAJHBIM UCTIOJIb30BAHUEM T€OMETPUH.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyYaroIMXCcs CPEAHEHN IIKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBanus. TakuMm obpa3om, oOydaroniygecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKUE YMEHHUsI, CBSI3aHHBIC
co crneuuPukoid TreoMeTpUU U HEOOXOJUMBbIC ISl KU3HU B COBPEMEHHOM
obmectBe. KpoMe 3TOro, OHMU MMEIOT BO3MOXKHOCTh M3YYHUTh T'€OMETPHUIO Oosiee
r1y0OKO, €ciii B JajbHEWIEeM BO3HUKHET HEOOXOJUMOCTh B T€OMETPUUYECKHUX
3HAHMSX B MPOPECCUOHANTBHON JEATEIHHOCTH.

JlocTikeHne 1eu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCS PpEIICHUEM
COOTBETCTBYIOIIMX 3ajad. I[IpuopuTeTHhIMM 3aJayaMd  OCBOCHHS  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 kaccax gBisiroTCS:

e (opmMupoBaHue mNpEACTaBICHUS O TEOMETPUM KaK YacTH MHPOBOH

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BAXHEHIIMX MAaTeMAaTHUYECKUX MOJENSIX, ITO3BOJISIOMINX OMKMCHIBATH
Y M3y4aTh pa3HbIe SIBJICHUS OKPYKAIOIIET0 MUPA;

e (opmMupoBaHue yMeHHs pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
pealbHOM MUPE MHOTOTPAHHUKH U TeJla BpaIleHUS;

e OBJIAJICHHE METOJIaMU PEIICHUsS 3aJad Ha MOCTPOCHUSI Ha U300paKEHUSIX
IPOCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHuMe yMEHHUS OINEPUPOBATH OCHOBHBIMH TIOHSATHSAMH O
MHOTOTPaHHHUKAX M TeJaX BPAIIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJNTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIOB  3aJlay;
dbopMupoBaHUE€ YMEHHUS TMPOBOJUTH  HECJIOXKHBIE JOKa3aTeIbHbIE
paccyXJeHus B XOJE PCIICHMUs] CTEPEOMETPHUECKHX 3ajlad M 3ajad C
MIPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE WHTEJUICKTYaTbHbIX u TBOPYECKHUX CIIOCOOHOCTEMH
OoOy4JarommMxcsi, IMO3HABAaTEIbHOM  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHHUS,



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEBaHTHOM
F€OMETPUU: YMEHUE pPaclO3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB MW 3aKOHOMEPHOCTE B pEaJbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU W3YYEHUU JIPYTUX YUYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMynupoBaTh HX Ha SA3bIKE
TEOMETPUHU U CO3JaBaTh FT€OMETPHUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI amnmapar sl PEIIeHHs] NPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MOJTYYEHHBIE PE3YyJIbTaThI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KypC
CTEpEOMETpUM B Hayalle €ro Mu3y4yeHus 3ajay, pellaeMblX Ha YPOBHE
WHTYUTUBHOTO MTO3HAHUS, U ONPEACIEHHBIM 00pa30M OpraHu30BaHHas paboTa Haj
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHUECKOTO U MPOCTPAHCTBEHHOTO
MBIIUIEHUSI, CTUMYJIUPYET MPOTEKAaHUE MHTYUTUBHBIX MPOILIECCOB, MOTUBUPYET K
JANbHENIIEMY U3YUYEHUIO IIPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BuUTHME NPOCTPAHCTBEHHBIX NPEACTABICHUU Y
yYallUXCs B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET peuleHus 3a7ad Ha
CO3/JaHM€  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a NPOBOJUTCS € ONOPOM Ha
HarJISIHOCTh, a OIIepUpPOBaHME O0O0pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPIKAHUS.

OcHoBHBIE copaepikaresibHble TUHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukmn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHUSM, HO M MO ToJaM
o0y4eHHUs Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHus.

Conepxxanue oOpa3oBaHHs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJibTaTaM
OCBOCHHUs paboueil MporpaMmbl, pacnpeAei€HHbBIM MO ToJlaM OO0ydYeHHs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUUYECKUMHU
MOHATUSMU U HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATEIBLHO U MOCTYNATENbHO, C
COOJII0/ICHHEM MPUHIUIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MNPEACTaBICHUNA OOy4aroluXcs, pacuupss U
yrayOnsis e€, o0pasyst MpOUYHble MHOKECTBEHHbIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reomerpumn orBoautes 2 4aca B Henenmo B 10 kimacce u 1 gac B
Hezaento B 11 kiacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMble ¥ IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsMasi, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATUYECKOM TMOCTPOCHUU CTEPEOMETPHUHU:
aKCHUOMBI CTEPEOMETPHUH U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IMEPECEKAOIIUECH,
napajielbHble W CKpelmuBaromuecs mnpsMele. [lapanmnenbHOCTs OpSIMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPsAMBIE B MNPOCTPAHCTBE;
MapajuIeIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSMOW M MIOCKOCTU. YTJBI C
COHAINPABIIEHHBIMU CTOPOHAMH; YrOJd MEXJIy MNpSIMbIMH B HPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: MapaiyieIbHbIC TJTIOCKOCTH; CBOICTBA
napajyienbHbIX IUIockocTel. [lpocTteiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3Ip, KyO, napajjiesienumea; NoCTPOCHUE CEUEHUI.

[leprieHIUKYISIPHOCTh MPSIMOM M TUIOCKOCTH: NEPNEHIUKYJIISPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MpSAMBIE MApAUICIbHbIE W TMEPIEHIUKYJSPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOK
NEPHEHANKYJIAPHON IUIOCKOCTH. YTJIBI B IMPOCTPAHCTBE: YroJ MEXAY NPAMON U
IJIOCKOCThIO;  ABYTPAHHBIM  yroJjl, JIMHEHHBIA Yroa JBYTPaHHOTO  yIJa.
[lepneHaMKyIIlp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 10  IUIOCKOCTH,  HOPOEKIUs  (QUIyppl Ha  IUIOCKOCTb.
[lepneHANKYISPHOCTh  IUIOCKOCTEW: TMPU3HAK  NEPHEHAMKYJISIPHOCTH  ABYX
IocKocTer. TeopeMa o TpEX MEepIEeHINKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBIITYKJIbIE MHOTOIPAHHUKH; pa3BEPTKAa MHOrorpaHHuka. [lpusma: n-yronapHas
NpU3Ma; TPAaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cBoicta. llupamupa: n-yronpHas nupamuaa, TpaHd U
OCHOBaHME MUPAMHUJIbI; OOKOBAs M MOJIHAS MIOBEPXHOCTh MUPAMMU/IbI; TPaBUIIbHAS U
yceu€HHas MNHUpaMyja. OJNEMEHThl TOpu3Mbl M nupamuabl. lIpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3Ma U
NMpaBWIbHAs MUPAMUJIA; NpaBUJIbHAs TPEYroJibHasi MHUpaMUAa M TPaBUIIbHbBIN
teTpadap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMHUIBI.

CummeTpus B MNPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IUIOCKOCTU.  ODJIEMEHThl CUMMETPUM B MNHUpaMHAaX, HNapajuieNenunenax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.



Bbruncnenue 31€MEHTOB MHOTOTPAHHUKOB: p&Opa, auaroHalv, YTJIbl.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM MMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHpPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoM mnupamuabl. Ilonstue 06 o00bEMe. OOBEM
MAPaAMU/JIbI, TPU3MBI.

[TomoGubie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00BEMaMU TTOI0OHBIX TEJl.

11 KIIACC

Tesia Bpalmenus

[Hunuuapuyeckas MMOBEPXHOCT, oOpa3yroriue HUJIMHAPUYECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [[UnuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

KoHunueckasi moBepXHOCTh, 00pa3yroniue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOHyC: OCHOBaHWE U BeplIMHA, 00Opa3yrolias
U OCb, IUIOMaJb OOKOBOM U TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpasylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTtp, paauyc, IUaMeTp; IUIOMATL MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxxenue chepsl U IIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
JI011a/1b ChEpPHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMOuHanuu Tenm BpalieHHuss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WJIH TeEJO
BpaIlEHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
IPSIMOYTOJIBHOTO TMapajulesienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 11apa u miomaab chepsl.

[Togo6usie Tena B mpoctpaHcTBe. COOTHOIIECHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU NTOI0OHBIX TEJL.

Ceuenus mwiMHApa (MapaJUyiebHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTop Ha mockoctu U B mpocTpaHcTBe. ClI0KEHNE U BEIYMTAaHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. PaznokeHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX €
IIPUMEHCHUEM TMpaBUJ JCUCTBUUA C BekTopamu. I[IpsAmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopamnater BekTopa. IIpocreimme 3amaun B
KOOpAMHATaX. YTojl Mexay Bekropamu. CKalSIpHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenne yriioB Mex1y MpsIMBIMH M IUIOCKOCTAMU. Koop/IMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1ay.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3ynbTaTbl OCBOCHHS MPOrpaMMbl ydyeOHOTO IpeaMmeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIUU 00YUAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, MPEACTABICHHUEM O
MaTEMaTHYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxaaHCKoro ooOmiecTBa (BBIOOpPHI, OMNPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIHUSIMA ¥ HA3HAYCHUEM.

Ilarpuornyeckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON UJICHTUYHOCTH, YBAXKECHUS K
IIPOLJIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKHU, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJIb30BAaHUIO ATUX JOCTIKCHUN B JPYrUX HayKax, TEXHOJIOTHUsAX, chepax
SKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHHUEM JyXOBHBIX LIEHHOCTEN POCCUICKOTO Hapoaa,
c(OPMHPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMSI, OSTHUYECKOTO  MOBEACHUS,
CBSI3AHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYLIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a1a4, pelIeHnH, pacCy X IEHUN;
BOCHPUUMYHUBOCTBIO K MATEMAaTUUYECKUM aCIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHHE:

cOPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYeCKUe 3HaHUS B
UHTEepecax 30pOBOro M 06e30MmacHoro oopasa >KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JI0POBbBIO (3710pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas AKTUBHOCTb); (bu3HUecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CIIOPTUBHO-03J0POBUTEIBHOM
NEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IICHHOCTH TPYAOJIOOMS; MHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ MPUIOKCHHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymeir mnpodeccur W peamu3oBbIBaTh COOCTBEHHBIC >KH3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO M CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TPOTSHKCHHHM BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUU MPAKTHYSCKUX 3a/1a4 MATEMAaTHICCKON HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYSCKOW KYJIBTYPbl, TOHUMAHHUEM BIIUSHHUSI
COIMATbHO-PKOHOMUYECKUX IPOIIECCOB HA COCTOSIHUC MPHUPOJIHON W COIMAILHOM
Cpeapl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHUYECKUX IMpoOdIieM;
OpHCHTAIlC Ha NMPUMEHCHHE MAaTEMaTHMYCCKUX 3HAHWW JJIS PCICHHs 33jad B
00JIACTH OKpY’XKAaIOIICH Cpeibl, IUIAHUPOBAHHMS TIOCTYIKOB M OICHKH HX
BO3MOYKHBIX MTOCJICACTBUH JIJIsl OKPYKAIOIIEH CPE/IbI.

IleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAaKTHUKH, [MOHMMAaHHEM
MaTEeMaTHYECKOH HayKH Kak c(epbl UYeIOBEUECKON MeATeTbHOCTH, JTaloB €&
pa3BUTHSA W 3HAYMMOCTH JUIS Pa3BUTHs [MBHIW3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KYyJIbTYpOW KaK CPEJICTBOM TIO3HAHHS MHPA;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIIECIOBATCIBCKYIO JICITCIbHOCTD
WHIWBHUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4EOHOro MpeameTa
«Marematuka XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMuU, YHUBEPCANbHbIMU Pe2YIMUBHBIMU OeUCTNEUIMU.

1)  Vnueepcanvuvlie  nosnasamenvuvle  Oeticmeus, — obecneyusaom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXcs (0ceoeHue
Memo008  NO3HAHUA ~ OKpYJICaAwe2o  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble 1ornyeckue AecTBu:

e BBIABIISITh U XapaKTEPU30BaATh CYIIECTBEHHBIE MPU3HAKA MATEMATUYECKUX
O0OBEKTOB, TOHATUH, OTHOIICHUH MEXTYy MOHATHUAMU, (OPMYIHPOBATH
OTIpEeICICHUS]  TMOHATHH; YCTAHABIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKanyu, OCHOBAaHUS JUIsi OOOOIIEHUS W CPAaBHEHWsS, KPUTECPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIUpOBaTH W  MPEoOPa30OBHIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHWYHBIC, YACTHBIC W OOIIWCE;
YCIIOBHEBIC;

e BBIABJIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeurss B (akTax, JTAHHBIX, HAOIIOJACHUSX W YTBEPKICHUSX;



npemyiaraTh ~ KPUTEPUM IS BBISIBICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HCITOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOATENEHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUN (TPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpATh cHoco0 pemieHUs ydyeOHOW 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUs, BBHIOMpaTh Hauboee MOAXOIANIMN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeabcKue 1eiicTBHS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENLCKUI MHCTPYMEHT MO3HAHUS;
dbopmyapoBaTh BOMPOCH], (UKCHUPYIOIIUME MPOTHUBOpPEUYUE, MpoOIemy,
yCTaHaBJIMBAaTh HCKOMOE W  JaHHOe, (opMupoBaTh  THIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOAWTH CaMOCTOSTEITEHO CIUTAaHMPOBAHHBII OKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJIGHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTro
Oo0BEKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEIBHO (POPMYITUPOBATH OOOOIIECHUS U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IMPOIIECCA, a TAKXKE BBIIBUTATH
TIPEATOJIOKEHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSX.

Pa6ora ¢ unpopmaunmeii:

e BBIABJISATH JACPUIUTH UHPOPMAIINU, AHHBIX, HEOOXOIUMBIX JUIsI OTBETA
Ha BONIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh WH(OpPMAIMIO W3  HCTOYHWKOB  PA3JMYHBIX  THUIIOB,
aHAMM3UPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3TUYHBIX BUIOB M (POPM TIPEICTABIICHHUS,

e CTPYKTYpUpOBaTh MHGOPMAIIHIO, TPEJCTABIATh €€ B Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAE&KHOCTD uHbopmaIu 1o CaMOCTOSITEIIEHO
c(hOPMYITUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvnvie Kommynukamuemuwie Oelicmeus, obecneuusarom

copMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OO0menne:



BOCIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCIIOBHUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHsI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
X0y pelleHus 3ajaul, KOMMEHTUPOBATh MOIYYEHHBIN pe3yibTarT;

B X0JI€ 00CYKIEHUs 3a7aBaTh BOIPOCHI 10 CYILIECTBY 00CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEJIEHHBIC Ha MIOUCK
pELICHMs; COINOCTaBIATh CBOU CYXKJIEHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB AHajiora, oOHapyXUBaTh pa3jM4yMe U CXOJCTBO IO3ULUH; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIJIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBISITh  pEe3yJbTaThl  pElIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBaHMS,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHU C YYETOM 3aJ1a4 MPE3EHTALMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

MOHMMAaTh W  MCHOJB30BaTh  MPEUMYLIECTBA  KOMAHOHON U
WHJMBUAYAJbHOU pabOThI MPU PEIICHUH YUYE€OHBIX 3a/]1a4; IPUHUMATh 1IEIb
COBMECTHOM JESATENbHOCTH, IUIAHUPOBATh OPraHU3alMil0 COBMECTHOU
paboThI, paclpeaeaTh BUAbI paboT, 10roBapuBaThCs, 00CYKAaTh MPOLECC
U pe3ysbTat paboThl; 00001aTh MHEHUS HECKOJIBKHUX JIHOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHUs, 0OMEH MHEHHA,
«MO3TOBBIE€ MITYPMb» W HHBIC); BBINOJHATh CBOIO YacThb pabOThI U
KOOPAMHUPOBATh CBOM JIEUCTBUA C JPYTUMHU YJICHAMU KOMAaHJbL;
OIICHMBATh Ka4eCTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBUSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmesusl, obecneuusarom

G opmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCHIU.
Camoopranusanus:

COCTAaBJISITH IUIaH, AJITOPUTM PEIICHUS 3a]1a4H, BRIOUPATh CIIOCO0 pelieHus
C YU4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIaJICTh HAaBBIKAMM [O3HABATEJIILHOW pediiekcuu Kak  OCO3HAHUS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIIQJIETh CIOCOOAMHM  CaMOIIPOBEPKH, CaMOKOHTPOJISI IIporecca u
pe3yJibTaTa peIICHUsI MAaTEMATHYECKOMN 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUU
3a7a4M, BHOCUTHb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPY/THOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEed U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHMUS PE3YJIbTaTOB ACATEIBHOCTH,
HAXOAMTh OIHUOKY, 1aBaTh OLIEHKY TPHOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmneprpoBaTh MOHATHIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IpuMeHsATh aKCUOMBI CTEPEOMETPUM M CIEACTBHUS U3 HHUX IMPU PEHICHUU
reOMETPUYECKUX 3a/1ay.

OmneprpoBaTh MOHATUSMU: MAPAIIICIBHOCTh M MEPIEHIUKYIIPHOCTD MPSMBIX
Y TIJIOCKOCTEHN.

KnaccudpuinmpoBaTe B3aUMHOE pAaCIOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmneprpoBaTh MOHATHSAMM: JIBYTPAHHBIA yroJl, TPaHU JABYI'PAHHOTO YIJa,
peOpo IBYrpaHHOTO yriia; JMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas mMepa
JIBYTPAHHOTO yTJIA.

OnepupoBaTh MOHATHUSMU: MHOTOTPAHHHK, BBIMYKIBIA U HEBBITYKJIIBIM
MHOTOTPaHHUK, 3JIEMEHTHl MHOIOTPAHHUKA, TPaBUIIbHBII MHOTOI'PaHHUK.

Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
IPSIMOYTOJIBHBIN NapaJljIeNIeuIe]l, KyoO).

KnaccudpummpoBate  MHOTOTpaHHHKH,  BBIOMpasl ~ OCHOBaHHUS  JJIA
Kiaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIBIE MHOTOTPAHHUKHU;, TMPaBUIIbHBIE
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE PU3MBI, TapaljiesIeueabl).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHILIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOB3YSl METOJ, CJIEIOB.

CTpouTh ceyeHUs] MHOTOIPAaHHUKOB METOJOM  CJIEAOB,  BBINOJIHATH
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BU
CBEpXy, COOKY, CHU3Y.

Permats 3aaun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS W3BECTHBIE aHAJUTHUYECKUE METOIbl TMPU PEIIeHUU
CTaHJAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBIYMCIECHUE PACCTOSIHUA MEXAY IABYMsI
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKHM JO IUIOCKOCTH, MEXKIY
CKPEIIMBAIOIINMUCS TPSIMBIMHU.

Permatp 3a1aun Ha HaXOXKICHUE TEOMETPUICCKUX BEIIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS W3BECTHBIC AHATUTHUYECKHE METOAbI TPU PEIICHUHU
CTaHJAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEILMBAIOIIMMUCS TPSIMBIMU, MEXIYy TMPAMOM M  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Boeruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3Ma,
nupaMuga) € TpUMEHEHHEM (QOpMys; BBIYUCIATH COOTHOLICHHS MEXIY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHSAMH: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBATH M HMHTEPHPETUPOBATH HH(DOpPMALHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumensaTh reomeTpuueckue (HakTbl Ui PEUIEHUS] CTEPEOMETPUUYECKUX
3a/1a4, MPEANOJIAraroIuX HECKOJIBKO IAroB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

[IppuMeHATP MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOOUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
JKA3HU, PACTIO3HABATh IIPOSIBJICHNE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IpyMeHATh MOJTYyYEHHBIE 3HAHWS HA IPAKTHUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallud W NPUMEHATb HU3YYEHHBIE TIOHATHUSA B IIPOLECCE IIOMCKA PEIICHUS
MaTeMaTUYeCKd C(HOPMYJIUPOBAHHONW MPOOJEMBbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TEOMETPUHM, MWCCIENOBATh IOCTPOCHHBIE MOJECIN C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TEOpEM, arnmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPUYECKas IOBEPXHOCThb, OOpa3yrolue
HWIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHUYECKas  MOBEPXHOCTb,
o0pa3ymolire KOHUIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HUIUHIP, KOHYC, cdepa u 1map).

OOBSICHATH CIOCOOBI MOTYUYEHUS TEN BPALLCHUS.

KnaccudummpoBats B3auMHOE pacrojiokeHue chepbl U MIOCKOCTH.

OmnepupoBaTh MOHATUSMU: ILIAPOBON CETMEHT, OCHOBAaHME CEIMEHTa, BbICOTa
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
1apOBOM CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
reOMETPUUYECKUX TEJl C IPUMEHEHHEM (POpMYII.

OnepupoBaTh TMOHATUSAMH: MHOTOTPAaHHUK, BIHMCAHHBIA B chepy
OMMCaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIlICHUS.

Bb4ucasTe COOTHOLIEHUS] MEXY IUIOIMAASMHU MOBEPXHOCTEN M 0O0bEMaMu
MOT00HBIX TE.



N300pakath u3ydaemple (PUTyppl OT PYKH M C TPUMEHEHHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: BUI cBepXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPAILICHUS.

W3BnekaTh, WHTEPHIPETUPOBATH M MpPeoOpa3oBbIBaTh HHPOPMAIMIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUYCCKUX (PUTypax, MpEeACTABICHHYI0 HAa YepTekax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCII0, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00J1a1aI0T.

[IpuMeHSTh paBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUSIMU: IEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOJyJIb BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cymMmMy BEKTOPOB M MPOU3BEACHHUE BEKTOPA HA YHUCIIO, YTOI MEXKITY
BEKTOPaMH, CKAISIPHOE TPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue ¢GakThl ISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararouuX HECKOJIbKO IAroB PENICHUS], €CJIM YCIOBHUS NPUMEHEHUS
3aJ1aHbI B SIBHOM (hopme.

Pemartp npocreimme reoMeTpUdecKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METOAA.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOLICHUW U
HaX0XX/ICHUE FeOMETPUUYECKUX BEJIMYUH M0 00pa3liaM WiIu aJiIrOpUTMaM, MPUMEHSIS
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MATEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs OpocTEMIINE MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a1ay.

[IpuBOAMTHE NpUMEPHI MATEMATUYECKHUX 3aKOHOMEPHOCTEHW B MPHUPOJE H
JKU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpyMeHATh MOJTYyYECHHBIE 3HAHHS HA MPAKTUKE: aHAJIU3UPOBATH pPEabHBIC
CUTyallud W IIPUMEHATh HW3YUYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecKu CcHOPMYIMPOBAHHON TPOOJIeMbl, MOJEIUPOBATh pEaIbHBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEAOBATh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM TEOMETPUUCCKUX TTOHITHI M TE€OpEM, armapara aareOpsl; peniaTh
MMPAKTUYECKUE 3a]1a4d, CBS3aHHBIE C HAX0XKJICHUEM T€OMETPUUYECKUX BEJIMUMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

KonuyecTBo yacos DJIEKTPOHHBIE
Ne HaumeHoBaHue pa3iesioB M TeM (uu¢posBbie)
Kontpoabubie IIpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIEC
padoThI padoThI
pecypcsl
1 BBenenue B ctepeoMeTpuio 10
) IIpsimble ¥ TIOCKOCTH B ITPOCTPAHCTBE. 2 |
[TapannenbHOCTb NPSAMBIX U IJIOCKOCTEN
3 [lepneHIUKYIAPHOCTD MPSMBIX U 12
IJIOCKOCTEMN
4 VYrubl MeXAy IPSAMBIMU U IUIOCKOCTSMH 10 1
5 MHororpanHuku 11 1
6 OO6BbEMBI MHOTOI'PaHHUKOB 9 1
7 IToBTOpEHME: CEUEHMUS, PACCTOSHUS U YIJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 5 0




11 KJIACC

KonuyecTBo yacos DJIeKTPOHHbIE

HaumeHnoBaHue pa3aesioB U TeM nupposbie
Ne ni/m P Kourpoububle IIpakTHyeckue (uubp )

NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE

padoThI padoThI
pecypcsl

Tena BpameHus 12

OO6bEMBI TEN 5 1

BekTopbl 1 KOOpAMHATEI B IPOCTPAHCTBE 10 1

[ToBTOpeHME, 0000IIECHNE, 7 |

cucTeMaTu3auus 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0







IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoauvecTBo yacoB
Ne n/m Tema ypoka KonTposbHble
Bcero
padoThI

OcHOBHbIE IOHATHSA CTEPEOMETPUU: TOUKA, IPSAMas, IUIOCKOCTh, MPocTpaHcTBO. [IpaBuna

1 M300pakeHUs Ha PUCYHKAX: H300paKECHUS TUNIOCKOCTEH, MTapalIeIbHBIX MPSIMBIX 1
(OTpe3KOB), cepeIMHBI OTPE3Ka

2 [ToHsATHS: TIEpeceKaroIUecs MIOCKOCTH, MEPECEKAIONINECs PsSMas U IJI0OCKOCTh 1

3 [ToHsTHS: TIEepeceKaronUecs MIOCKOCTH, TIEPECEKAOIINECs PsIMasi U MII0CKOCTh 1

4 3HaKOMCTBO C MHOTOT'paHHUKaMU, 1300pakeHre MHOTOTPAHHUKOB Ha PUCYHKaX, Ha |
MPOEKIIMOHHBIX YepPTekKax

5 HavansHbie cBeieHUs 0 KyOe U TUpaMuJie, UX pa3BEPTKH u Mojaenu. CedcHus |
MHOTOTPaHHUKOB

6 HavansHbie cBeieHus 0 KyOe U mupamujie, uxX pa3BEPTKU u Moaenu. CedeHus 1
MHOTOTPaHHUKOB

7 [TonsTHE 06 aKCHOMAaTUYECKOM MTOCTPOCHUHU CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUH U 1
CIIEJICTBUS U3 HUX

g [ToHsTHE 00 AKCHOMATHYECKOM TTOCTPOCHUHN CTEPEOMETPHH: aKCHOMBI CTEPEOMETPHH H :
CIICJICTBUS U3 HUX

9 [TonsTHE 06 aKCHOMATUYECKOM TTOCTPOSHUHU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUH U 1
CIIEJICTBUS U3 HUX

10 [TonsTHE 06 AKCHOMATUYECKOM TTOCTPOCHUHU CTEPEOMETPUU: aKCHOMBI CTEPEOMETPUU H 1
CIIEJICTBUS U3 HUX

1 B3anMHoe pacroioyxeHre IpsMbIX B IIPOCTPAHCTBE: MEPECEKAIOINECs, TapajuIeIbHbIC 1 |

CKPEITUBAIOIINECS MPSIMbIC




HapaJ'IJ'IeJ'IBHOCTB IMPpAMBIX U IIOCKOCTEH B IIPOCTPAHCTBE: MapaVICIIBHBIC IIPAMBIC B

12 MIPOCTPAHCTBE; MAPAUICIIBHOCTD TPEX MPSAMBIX !
13 [TapannensHOCTh NPSIMBIX U IUIOCKOCTEN B MpocTpaHcTBe: [lapaninensHoCTh npsiMoil 1 1
IUIOCKOCTH
14 VYIUIBI C COHANPABIECHHBIMU CTOPOHAMU 1
15 VYron Mexay NpsMbIMU B IPOCTPAHCTBE 1
16 Yrois Mexay IpsMbIMU B IIPOCTPAHCTBE 1
17 [TapannenbHOCTh MIIOCKOCTEH: MapasuieibHbIE TIIIOCKOCTH 1
18 CBoiicTBa mapajyIeIbHBIX TUIOCKOCTEH 1
19 [Ipocreiiume mpocTpaHCTBEHHbIE (PUTYPHI HA TUIOCKOCTH: TETPadIp, KyO, Mapajienenunes 1
20 [Toctpoenue ceuenuit 1
21 [TocTpoenue ceuenuit 1
” KonTponbnas padota o Teme "IIpsimble U mIockocTH B ipocTpancTse. [lapaniensHocTh |
MPSIMBIX U IIJIOCKOCTEN"
3 [TepneHUKYISIPHOCT MPSMOM U TUIOCKOCTHU: MEPIIEHIUKYISIPHBIE TIPSIMBIC B |
MPOCTPAHCTBE
24 [IpsimMble napasnienbHble U NEPIEHANKYIISIPHBIE K MITOCKOCTH 1
25 [IpsiMbie mapasnenbHbIe U IEPIEHIUKYISIPHBIE K TITIOCKOCTH 1
26 [Ipu3Hak nepneHANKYISPHOCTH TPSAMOMN U TIIOCKOCTH 1
27 [Tpu3Hak nepneHIUKYISIPHOCTH TPSIMOM U IIIOCKOCTH 1
28 Teopema 0 IpsAMOM NMEPIICHAUKYISIPHOMN IIIIOCKOCTH 1
29 Teopema 0 IpsAMOM NMEPIICHAUKYISPHOM IIIIOCKOCTH 1
30 Teopema o mpsAMON NEPIEHANKYISIPHON MIIOCKOCTH 1
31 [lepnenuKymsip U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT |
MPSIMOM 0 MIIOCKOCTH
1 [TeprieHAMKYISIp U HAKJIOHHBIE: PACCTOSTHUE OT TOYKHU JI0 TIJIOCKOCTH, PACCTOSHUE OT 1

NPAMOM 10 MIIOCKOCTH




Hepl'IeHI[I/IKy.]UIp M HAKJIOHHBIC: paCCTOAHHUE OT TOYKH A0 ITIJIOCKOCTH, paCCTOAHUE OT

33 MPAMOM 10 INIOCKOCTH !

34 [lepneHquKysp U HAKJIOHHBIE: PACCTOSHHUE OT TOYKH JI0 TUIOCKOCTH, PACCTOSIHUE OT 1
MPSAMOM 0 MIIOCKOCTH

35 VYTII1bl B IPOCTPAHCTBE: YTOJl MEXAY MPSMOUN U TNIOCKOCTBIO 1

36 JIByrpaHHBIN yTOJ, JMHEHHBIA YTOJ JBYTPAHHOTO yIJia 1

37 JIByrpaHHBIN yTroJl, JMHENHBIN Yrojl ABYTPaHHOTO yIJia 1

38 [lepneHuKyISIPHOCTD MJIOCKOCTEM: MPU3HAK MEPIIEHIUKYIIPHOCTH IBYX IUIOCKOCTEN 1

39 [lepneHIUKYNSpPHOCTD MJIOCKOCTEHN: MPU3HAK MEPIEHAUKYIIPHOCTH JIBYX IJIOCKOCTEH 1

40 [lepneHuKyISIPHOCTD MJIOCKOCTEM: MPU3HAK MEPIIEHIUKYIIPHOCTH IBYX IUIOCKOCTEN 1

41 TeopeMa 0 TpEX NepHeHANKYIIApax 1

42 Teopema o TpEX nepHeHANKYIApax 1

43 Teopema o Tpéx nepneHANKYISIpax 1

44 KonTponbnas padota no Temam "lleprneHIuKyISpHOCTD NPSAMBIX U MI0ckocTel" u " YTIIbl |
MEXy MPSMBIMHU U TIFIOCKOCTSIMU"

45 [loHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBIITYKJIbIE U |
HEBBIITYKJIbIE MHOTOTPAHHUKH; Pa3BEPTKA MHOTOTpaHHUKA

46 [Ipu3ma: n-yrospHas npu3Ma; TpaHd U OCHOBAHUSI TPU3MBI; NIpsIMasi U HAKJIIOHHAs IPU3MBI; |
O0KOBas U MOJIHAS TOBEPXHOCTh MPU3MBbI

47 [Tapannenenunen, NpsaMOYTroJIbHBIN apaICJICIUIE] U €0 CBOMCTBA 1

43 [Mupamuna: n-yronpHas mupamMmuaa, TpaHU ¥ OCHOBaHUE MTUPAMHU/IBI, OOKOBAs M MOJIHAS |
MOBEPXHOCTh MUPAMU/IbI; IPABUIIbHAS U yCEUEHHAS TUpamMuia
[IpaBuiibHBIE MHOTOTPAHHUKHU: MTOHATHE MIPAaBUIBHOIO MHOTOTPAaHHUKA; MPaBUJIbHAS

49 Mpy3Ma U NMpaBUiIbHAA MUPAMUIA; IPABWIbHASA TPEYTOJbHAs MUpaMHIa U IPaBUIbHBIN 1
TeTpa’ap; Kyo

50 [IpencraBnenue o mpaBUJIbHBIX MHOTOTPAHHUKAX: OKTA3p, TOJAEKAdAP U UKOCAMAP. 1

51 CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOUKH, TPSIMOMN, TUIOCKOCTH. 1




OEeMEHTBI CUMMCTPHUHU B ITUpaMUJax, mapauICICnuIcaax, IpaBujIbHbIX MHOI'OIrpaHHUKax

52 Brruuciienue 31eMeHTOB MHOTOIPaHHHUKOB: pEOpPa, TMaroHaiu, yribl 1

53 [Tnomans 60KOBOM MOBEPXHOCTH U MOJIHOW MOBEPXHOCTH MPSAMON MPU3MBI, TUIONIA/1b |
OCHOBAHHUH, TeopeMa 0 OOKOBOI MOBEPXHOCTH MPSIMOM MPU3MBI

54 [Tnomans 60KOBOI MOBEPXHOCTH U MOBEPXHOCTH IIPABUIILHON MUPaMU/Ibl, TEOPEMA O |
IUIOIIAX OOKOBOM MOBEPXHOCTH YCEUEHHOW MUPAMUIbI

55 KounTponbnas padora no teme "MHororpanHuku" 1

56 [TonsiTre 06 06bEMe 1

57 O0BEM nupamMuIsI 1

58 O0BEM TUpaMuIBI 1

59 O0BEM nupamMuIsI 1

60 O0BEM TUpaMuIBI 1

61 O0BEM TPU3MBI 1

62 O06BEM PU3MBI 1

63 O0BEM TPU3MBI 1

64 KonTponbnas padora no teme "OO0bEMBI MHOIOIpaHHUKOB" 1

65 IToBTrOopenue, o6o0meHne cuctemaru3anus 3HaHui. [loctpoenue ceuenuii B 1
MHOT'OI'paHHHKE
[ToBTOpEeHMe, 06001IeHNE ccTeMaTH3allks 3HAaHUN. BeIuncienne paccTosSHUM: MeXIy

66 JBYMSI TOYKaMH, OT TOYKH JIO0 TIPSIMOH, OT TOYKH JIO IIIOCKOCTH, MEXKITY 1
CKPELIMBAIOIUMHUCS MPSIMBIMH

67 Hrorosast koHTpopHAs paboTa 1
IToBTOpenue, 0000IIeHNE cUCTEeMaTH3aIUs 3HAaHUH. Boruncienne yrios: Mexay

68 CKPELIMBAIOIIUMHUCS MPSIMBIMH, MEKIY MPSIMON U MIIOCKOCTHIO, IBYIPAaHHBIX YIJIOB, YIJIOB 1
MEX]y TUIOCKOCTIMHU

OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KITACC

KoanuyecTBo 4acos

Ne ni/m Tema ypoka KoHTpoJbHbIe
Bcero
padoThI
1 Cdepa u map: HeHTp, paanyc, TMaMeTp; IIOMAJb MOBEPXHOCTH Chephl
) Bzaumnoe pacrnonoxenue chepbl U MIOCKOCTH; KacaTelabHasl INIOCKOCTh K cepe; mIomaib
cdepsl
3 Hzob6paxenue chepsl, mapa Ha miaockoctu. Cedenus mapa
4 Hunmuaapudeckas HOBEPXHOCTh, 00pa3yIOIINe IUIHHIPUIECKON TTOBEPXHOCTH, OCh
LWIMHJIPUYECKON TOBEPXHOCTH
5 [ununaap: ocHOBaHMS U OOKOBasi MOBEPXHOCTh, 00pa3yollas U 0Ch; IJIOMAAb OOKOBOM U
MOJTHOM MMOBEPXHOCTHU
6 N3obpaxenue munuHapa Ha TwiockocTu. Pa3BépTka nununapa. CeueHus HWIMHIpa
(MIOCKOCTHI0, MapaIeNbHON UIN MEPIEHAUKYIISIPHON OCH IIMIIMHIPA)
7 Konnueckast HoBepXxHOCTh, 00pa3yrolye KOHMYECKON MOBEPXHOCTH, OCh U BEPILIMHA
KOHUYECKOW TOBEPXHOCTHU
8 Konyc: ocHOBaHue 1 BeplIMHA, 00pa3yrolas U 0Ch; MJIOIa/ (b O0KOBOM U MOJHON MOBEPXHOCTH
Yceu€HHblil KOHYC: 00pa3yrolIie U BHICOTA; OCHOBAHUS U OOKOBasi TOBEPXHOCTh
10 N3ob6pakenue koHyca Ha riockoctu. Pa3Béprka konyca. CedueHust KoHyca (MII0CKOCTbIO,
napaielibHOW OCHOBaHMIO, U MJIOCKOCTBIO, IPOXOAIIEH Yepe3 BepIInHY)
11 KomOuHnanus ten BpameHust 1 MHOTOTPaHHUKOB
19 MHororpaHHuK, ONMCaHHBINA 0KOJIO cepsl; chepa, BMcaHHAS B MHOTOTPAHHUK HIIU B TEJIO
BpallleHus
13 [Tonsartue 06 06béme. OCHOBHBIE CBOWCTBA 0OBEMOB TeI
14 O0BEM IUIMHpa, KOHYCa




15 O0BEM mrapa u mwiomaas chepsl 1

16 [TonoOHbIe Tena B mpocTpaHcTBe. COOTHOMICHUS MEXKAY IUIOMIAAIMHU TTOBEPXHOCTEH, 00BEMaMu 1
MOTOOHBIX Te

17 KoHntponbnas padora mo temam "Tena Bpamenus" u "O6bembI Ten" 1

18 BexTop Ha MI0CKOCTU U B IPOCTPAHCTBE 1

19 CrnoxeHue ¥ BBIYUTAaHUE BEKTOPOB 1

20 YMHOKEHHE BEKTOpa Ha YUCIIO0 1

21 Paznoxenue BekTopa 1o TpéM HeKOMIUIaHapHbIM BekTopaM. [IpaBuino napauienenunena 1

22 Pemenue 3agay, cB3aHHBIX C IPUMEHEHUEM MIPABUWIT IEUCTBUM C BEKTOpAMH 1

73 [IpssmoyronbpHas cucteMa KOOpAMHAT B mpocTpancTBe. Koopaunatel Bexkropa. [Ipocreiimme |
3a/1a4M B KOOpJAMHATaX

24 VYron mexnay BekTopamu. CKaJIIpHOE NPOU3BEACHUE BEKTOPOB 1

25 Boruncnenue yriioB Mex1y NpsIMbIMU U IJIOCKOCTSIMU 1

26 KoopanHaTHO-BEKTOPHBIN METO/I TP PELIEHUN T€OMETPUUYECKUX 3a/1a4 1

27 KonTponabHas pabora o Teme "BeKTopsl 1 KOOPAWHATHI B IpOCTpaHCTBE" 1

)% [ToBTOpenue, o6o0IIeHNe U cucTeMaTh3anus 3HaHui. OCHOBHBIE (UTYPBI, (PAKThI, TEOPEMBI |
Kypca IUIaHUMETPUU

29 [ToBTOpenue, o6o0IIeHue U cucTeMaTu3anus 3HaHui. OCHOBHBIE (GUTYPBI, HAKThI, TEOPEMBI |
Kypca MIaHUMETPUH

30 [ToBTOpeHue, 06001IeHNE U cucTeMaTH3alusl 3HaHUH. 3a7aui TUIAHUMETPUH U METOJIbI UX 1
pelieHus

a1 [ToBTOpenue, 0000IIEHNE U CUCTeMaTH3alMsl 3HaHUH. 3a/1aui TUIAaHUMETPUU U METOJIbI UX 1
pelieHus

1 [ToBTOpenue, 0600IIeHNE U cucTeMaTH3alus 3HaHui. OCHOBHBIE (DUTYPBI, (DaKThI, TEOPEMBI |
Kypca CTEpeOMETpUN

33 Hrorosast koHTpobHAs paboTa 1




34 [ToBTOpEHHE, 000OIIEHUE U CUCTEMATH3aIIMs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34
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