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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 OOIIEKYJbTYPHOIO, JUYHOCTHOTO MW ITO3HABATEIIBHOTO pPAa3BUTHUSA
JUYHOCTU 00yYarOIXcsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEOHEro OOILEero
oOpa3oBaHusi OOYyCIIOBJIEHA MPAKTUYECKONW 3HAUYUMOCTHIO METANpPEIMETHBIX H
IPEAMETHBIX PE3YJNbTATOB OOYyYEHHS] T€OMETPUU B HAIPaBICHUU JUYHOCTHOIO
pa3BuTUg oOydaronmxcsi, GopMuUpoBaHUsA (DPYHKIMOHATBLHOM MaTeMaTHYECKOU
IPaMOTHOCTH, U3YUYEHHS JPYTUX y4eOHBIX NUCHMIUIMH. Pa3zButne y oOydaronmxcs
MPaBUJIBHBIX MPEACTABICHUM O CYIIHOCTH M TPOUCXOXKIECHUU T€OMETPUUYECKUX
aOCTpaKiMii, COOTHOIICHUH pPEAJIbHOIO0 M HUACAIBHOT0, XapaKTepe OTpaXKEHUs
MAaTEMATUYECKOM HAyKOW SBJICHUA M NPOLECCOB PEATBHONO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIU MATEMATHYECKOTO0 MOJIEITUPOBAHUS B HAYUHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MUPOBO33PECHUS
yYalUXCsl, a TaKKe KayeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust siBAsieTCs OAHUM M3 0a30BBIX NMPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak oOOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHHUS Kak
JTUCIUTUIMH €CTECTBEHHO-HAYYHOUM HAMPaBIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlornyeckoe MbIUIeHHEe, (HOPMUPYEMOe TPH HM3YYCHHH OO0yYarOIIMMUCS
MOHATUHHBIX OCHOB T€OMETPHH M IIOCTPOCHHUH LIETIOYKH JTJOTHICCKUX YTBEPIKICHUN
B XOJIE pelIeHUs] TeOMETPUYECKUX 3a7ady, YMEHHE BBIJIBUTaTh M OINPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS IMPU PEIICHHHM 337a4 €CTECTBEHHO-
HAyYHOTO IIUKJIA, B YaCTHOCTH U3 Kypca (DU3UKH.

YMeHHe OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIUaIbHOTO ObITHS, Gdopma
OTpaXEHUSI OKPY’KAIOIIETO MHUPA, YCIOBHE YCIENTHOTO TO3HAHUS W aKTHBHOTO
npeoOpazoBaHusi  JAeWcTBUTENbHOCTH.  OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu O0ObBEIMHSAET pa3Hble BUABI y4eOHOM M TPYIOBOM N1€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHATBEHO BAXKHBIX KA4eCTB, MOITOMY aKTyaJlbHA
3amada (opmMupoBaHHS y O0OyYarOmUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JAEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[lens ocBoeHusi mporpaMmbl yueOHoro kypca «l'eomeTpusi» Ha 0a30BOM
ypoBHE o0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIBTYpPHOE pa3BUTHE
oOydaromuxcs  4epe3  oOecriedyeHHe  BO3MOXKHOCTH ~ NPUOOpPETeHHS |
UCIIOJIb30BAHUSI CUCTEMAaTUYECKHX TIE€OMETPUYECKHX 3HaHUM U JCHCTBUH,
crenupUYHBIX T€OMETPUH, BO3MOXKHOCTH YCIEIIHOTO MPOI0JKEHUs 00pa30BaHUs
M0 CTIEIMAIIBHOCTSIM, HE CBSA3aHHBIM C MPUKIIAIHBIM UCTIOIH30BAHUEM F€OMETPUHU.

[IporpaMmMa 1o reoMeTpuu Ha 0a30BOM YpOBHE TIIpeIHA3HA4YeHa MJIs
OOy4JaronuXxcst CpEAHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPy HCHHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuM obOpa3om, oOydaromuecs Ha
0a30BOM YypOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHYECKUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUM ¢ HEOOXOAWMBIC ISl JKU3HH B COBPEMECHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh HM3YYHTh T€OMETPHUIO Oojee
r1yOOKO, €CiiM B JajbHEWIEeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHATBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIMX 3amad. [IpHOpUTETHBRIMU  3aJa4aMH  OCBOEHHUS  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 knaccax gBisitoTCS:

e (opmupoBaHue mNpeACTaBICHUS O TEOMETPUM KaK YacTH MHPOBOM

KYJIBTYPhI U OCO3HAHHE €€ B3aUMOCBSI3H C OKPYKAIOIITUM MUPOM;

e (opmMupoBaHuEe TpEACTaBIECHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BAXHEHIIMX MAaTeMAaTHUYECKUX MOJEISIX, MO3BOJISIONIUX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBIICHUS OKPYKAIOMIEro MUPA,;

e (opmMupoBaHume yMEHHsI pacro3HaBaTh Ha 4YepTEkKax, MOJCISIX U B
peaIbHOM MHPE MHOTOTPAHHHUKH U Tella BpaIleHUS;

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

e (opMupoBaHMe yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSATHSAMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJay;
dbopMHpOBaHWE yMEHHUS  IPOBOJIUTH  HECJOXKHBIE  JIOKAa3aTeIbHBIC
pacCyXIICHUS B XOJI¢ PCIICHUS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE  HUHTEIUIGKTyaJIbHBIX W TBOPYECKUX  CIOCOOHOCTEH
oOydJaromxcs, IMO3HAaBAaTEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
yYMEHUH, KpUTUYHOCTH MBIIICHHUS;



e (opmupoBaHHe (GyHKIIMOHATBHOU I'PaMOTHOCTH, peeBaHTHOM
FEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEaJbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU WM3YUYEHUHU JIPYTUX Y4EOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (OopMylIHpoBaTh HMX Ha A3BIKE
TEOMETPUHU U CO3JaBaTh F€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI amnmapar sl PEIIeHHs] NPAKTUKO-OPUEHTUPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIbTATHI.

OTINYUTENBHON OCOOEHHOCTBIO MPOTPaMMBbl SIBISIETCSl BKJIIOYEHHE B KYypC
CTEPEOMETPUM B HAyalle €ro MU3Yy4YeHHs 3a7a4, pElIaeMbIX Ha YPOBHE
MHTYUTHUBHOTO MTO3HAHUS, U ONPEAEIEHHBIM 00pa30M OpraHu3oBaHHasi padoTa HaJl
HUMH, 4YTO CIHOCOOCTBYIOT pAa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUIECHUS, CTUMYJIAPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBUPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanourenue oTAAETCS HAISAHO-KOHCTPYKTUBHOMY METOJY OOy4YeHUsl, 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 00Opa3oB M  3aJad Ha  ONEpUPOBAHUE
IPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HarJIIHOCTh, a OIEpUpPOBaHUE O0O0pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHNS.

OcHoBHbIE copeprkaresibHble TUHUU Kypca «I'eomerpum» 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
oOy4eHHUs Ha YPOBHE CPEIHEr0 00IIero 00Opa3oBaHMS.

Conepxxanue o0pa3oBaHUs, COOTBETCTBYIOLIEE MNPEAMETHBIM pe3yibTaTaM
OCBOCHHUs pabouell MporpaMMmbl, pacHopeAci€HHbIM 1O ToJaM OO0ydYeHHs,
CTPYKTYPUPOBAHO TakuM o0O0pa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HaBBIKAMHU OCYIIECTBIISUIOCH MOCJIEA0BATENIbHO U MOCTYIATEIbHO, 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 u3yuenne reomerpun orBoautes 2 yaca B Henemo B 10 kimacce u 1 gac B
Hezemo B 11 kmacce, Bcero 3a iBa roga ooydyenus - 102 yueOHbIX daca.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, mpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPUH:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpelmuBaronmecs npsamble. [lapayuiensHOCTh NpsAMBIX |
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
[ApAJUIEIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIECHHBIMU CTOPOHAMM; YrOJd MEXAY MNPSIMbIMU B IPOCTPAHCTBE.
[TapauienbHOCTH IJIOCKOCTEM: MapajiyieIbHbIC TJIOCKOCTH; CBOICTBA
napajienbHbIX IUiockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajjiesenunea; NoCTPOeHUE CEYEHUH.

[lepnieHAUKYISAPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIE MPAMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUICIBHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpemMa O NpsSMOu
MEPIIEHAUKYJISIPHON TUIOCKOCTU. YTIIBI B IIPOCTPAHCTBE: YIOJ MEXAY MPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  YroJj, JIMHEWHBIM yroJl  JABYTPAHHOIO  yIJia.
[lepnieHaAUKYJISp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 1O  IUIOCKOCTH,  TPOEKIUs  QUrypsl Ha  IJIOCKOCTb.
[lepneHAUKYISAPHOCTh  TUIOCKOCTEM: NPU3HAK  MEPHEHAUKYJSIPHOCTH  JIBYX
IWIOCKOCTEN. TeopeMa 0 TpEX MEepIEHIUKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKY; pa3BEPTKA MHOTOrpaHHuka. [Ipu3ma: N-yromapHas
MpU3Ma; IpaHd U OCHOBAHUS MPU3MBbIL; MpsiMas U HAKJIOHHAs MPU3MBI; OOKOBas U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajuielienunes U ero cBoicta. l[lupamupa: N-yroiapHas nupamujaa, rpaHd U
OCHOBaHHE MUPaMUIbl; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMUIBI;, PABUIIbHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TpuU3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs THpaMUJia; MNpPaBUIbHAS TPEYrojibHas MNHUpaMUAa W TPaBUIbHBIN
teTpadap; KkyO. IlpencraBieHne o TMpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadIp U ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIIBHO TOYKH, MPSIMOU,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHpaMUAax, Mapauielienunenax,
MPaBWIbHBIX MHOTOTPAHHHUKAX.



Brruncnenre 571€MEHTOB MHOTOTPAHHWKOB: pEOpa, IuUaroHaid, YIJIBL
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTH NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Inomans OOKOBOM MOBEPXHOCTHM U TOBEPXHOCTU NPABWIBHOW MUPaAMUIBbI,
TeopeMa O IUIomaad yceu€éHHoW mnupamuiapl. [lonstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[TomoGupie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00bEMaMU TTOJI0OHBIX TEll.

11 KJIACC
Tena Bpamenust

[umuaapuyeckast MTOBEPXHOCTH, oOpasyroiue AJIUHAPUYECKON
MOBEPXHOCTH, OCh IMWJIMHIPUYECKOW TMOBEPXHOCTU. l[lwmHIp: ocHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ylolias M OCh; IUIONMIaJAb OOKOBOM M TOJHOM
MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolie KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOW MoBepXHOCTH. KOHyC: OCHOBaHME M BEpIIMHA, 00pa3yromias
U OCb, IUIOMIaJb OOKOBOM U TIOJHOM TOBEPXHOCTU. YCEUEHHBIH KOHYC:
o0pa3yrolye U BbICOTa; OCHOBAHMS U OOKOBasI TOBEPXHOCTb.

Chepa u map: 1eHTp, paauyc, AUAMETpP; IJIOMIAIb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnionoxenue chepsl U IIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
101131 ChEepHI.

N300paxenne Tea BpalleHus Ha TUIOCKOCTH. Pa3BEpTka nummHapa u KoHyca.

KoMOunanun Ten BpalleHuss W MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpaIeHusl.

[Tonsarue 06 06bEMe. OCHOBHBIE CBOMCTBA 00bEMOB Te. Teopema 00 00BEME
PSIMOYTOJIBHOTO Tapaijiesienumneaa M cienctsus u3 He€. OO0bEM IUIMHApA,
koHyca. O0BEM mmapa u maomass chepsl.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIONIAISIMA
MOBEPXHOCTEHN, 00bEMaMU TTOT0OHBIX TEJl.

Ceuenus mwmHIpa (TApAICTBPHO W TEPICHAMKYJIIPHO OCH), CCUCHHUS
KOHyca (MapaJijieIbHOe OCHOBAaHWIO M TPOXOSINEe uYepe3 BEpIINHY), CEUCHUS
mapa.



BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha minockocty U B nipocTpaHcTBe. CI0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha YUCI0. Pa3noxkeHue BEKTOpa 1Mo TpEM HEKOMIUIAHAPHBIM
BekTopaMm. IlpaBwiio mapamnenenunena. PemieHwe 3amay, CBSI3aHHBIX €
NPUMEHEHUEM TIpaBUJl JACUCTBUM € BekTopamMu. IIpsMoyronpHas cucrema
KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. [lpocreimme 3amaun B
KOOpJIMHATax. YTol Mex1y BekTopamu. CKalspHOE MPOHU3BEIECHUE BEKTOPOB.
BrluncieHne yrioB MexIy MNPSMBIMHU U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PEIICHUU T€OMETPUUECKUX 3a/1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPe3yibTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TpeaMeTa
«MaremaTrka» XxapakTepu3yrTCs:

I'pa:xknanckoe BocnuTanme:

c(hOPMHPOBAHHOCTHIO TPAKITAHCKON TIO3UITUU 00YUAIOMIETOCsS KaK aKTHBHOTO
U OTBETCTBEHHOI'O 4Yi€Ha POCCHUHCKOro OOIIeCTBa, NPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
NpoIeAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl U Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBUM C HX
GyHKIMSIMU ¥ HA3HAYCHUEM.

IIaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUUHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaT€MAaTHUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MaTeMaTUYECKOW IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTHX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKH.

JIyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHUEM JTyXOBHBIX LEHHOCTEN POCCHIICKOTO HApOoJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO IOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JESTEIbHOCTHIO
y4€HOTr0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYMBOTO OYAYIIETrO.

JcTeTHYeCKOe BOCIIUTAHME:

ACTETUYECKUM OTHOIICHHWEM K MHUPY, BKIIOYasi 3CTETUKY MATEMATHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad4, PEIIEHHU, pacCyKIeHU;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

dusnyecKoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
HWHTEpecax 3J0poBoro u 6e3omacHoro odpasa »K1W3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0pPOBbIO (3710pOBOE€ TMHUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U
OT/IbIXa, peryJisipHast busnueckas AKTUBHOCTB); (bu3HYecKoro
COBEPIIICHCTBOBAHMSI, npu 3aHITHIX CIIOPTUBHO-03/I0POBUTEIHLHOM
JEeSATEIbHOCTBIO.



TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYydy, OCO3HAHUEM ILIEHHOCTU TPYAOIIO0HUS; MHTEPECOM K
pa3nmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JCSATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ TPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymel mnpodeccnrn W peamu30BBIBaTh COOCTBEHHBIC >KM3HCHHBIC IIJIAHBI,
TOTOBHOCTBIO W CIOCOOHOCTBIO K  MaTE€MaTUYeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSKEHUU BCEU KU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUUECKUX 3a/1a4y MaTEMAaTUYECKON HAIPaBICHHOCTH.

IK0JIOrn4YecKkoe BOCIUTAHUE:

c()OPMHPOBAHHOCTBIO HKOJIOTMYECKON KYJbTYpbl, MOHUMAHHEM BIIASHHS
COLIMATIbHO-D)KOHOMUYECKUX IIPOLIECCOB HA COCTOSIHUE NMPUPOLHON U COLMAIBHOMN
Cpelbl, OCO3HaHMEM TJ00AJIbHOIO  XapakTepa 3KOJOTMYECKHX MpoOieM;
OpUEHTAlMel Ha IPUMEHEHHE MATEMATHUYECKUX 3HAHUM U1 pelleHus 3a7ad B
0o0JacTH  OKpy’Karolmleil cpeipl, IUIAHUPOBAaHUA IOCTYNKOB M OLIEHKA UX
BO3MO>KHBIX ITOCIEACTBUN JJI1 OKPYKAIOWIEH CPE.IbI.

HeHHOCTH HAYYHOI'O MO3HaAHUSA:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUS HAyKHM W  OOIIECTBEHHOM  MPaKTUKH, TMOHUMaHUEM
MaTeMaTUYECKOW HayKd Kak c(]epbl 4YeIoBEYECKOM IesATEeNIbHOCTU, JTarnoB €&
pPa3BUTUS W 3HAYMMOCTH ISl Pa3BUTHUS LMBWIN3ALMHU; OBJIAJCHUEM SI3BIKOM
MAaTEMATUKH W MaTEMaTUYECKOM KyJIbTypOM KakK CpEICTBOM IO3HAHUSA MUPA;
TOTOBHOCTBIO OCYILECTBJISATh NPOEKTHYI0 WU HCCIENOBATENIBCKYHK IEATEIBHOCTD
WHJIUBUIYAJIBHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpeMeTHBIE Pe3yJIbTaThl OCBOCHHS IPOTpaMMbl YUEOHOTO MpeaMeTa
«MaTteMaTuka XapaKTePU3yIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
oeticmeusiMuU, YHUBEPCANbHbIMU PeCyNAMUBHBIMU OCUCTNBUIMU.

1)  Vuusepcanvnvlie  nosnaeamenwvuvie  Oeticmeus, — obecneuusarom
Gdopmuposarue 0aA308bIX KOSHUMUBHBIX HNPOYECCO8 00YUAOUUXCS
(oceoenue Mmemooo8 NO3HAHUSL OKPYHCAIOWe20 Mupda, NpumMeHeHue
JIO2UYECKUX, UCCAe008AMeNbCKUX onepayutl, ymeHuil pabomamv ¢
ungopmayueii).



2)

Bba3oBble Jjornueckue a1eiicTBHA:

BBISIBIIATh M XapaKTEPU30BaTh CYIICCTBEHHBIC MPU3HAKH MATEMATUICCKUX
OOBEKTOB, TOHATUN, OTHONICHUH MEXAY MOHATUAMH, (HOPMYITHUPOBATH
ONpEJeNIeHUs]  MOHSATUM; YCTAaHABIMBAaTh CYIIECTBEHHBIM  NpPHU3HAK
KJaccu(uKanuy, OCHOBaHUA Uil OOOOIIEHUS W CpaBHEHUS, KPUTEPUU
MPOBOJIMMOTI0 aHAJTN3A;

BOCIIPUHUMATh, (QOpPMYyJIUpOBaTH U  MpeoOpa3oBBIBATh  CYKICHUS:
YTBEPAUTEIbHBIE W OTpPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC W OOIIHE;
YCIIOBHBIE;

BBISIBIIATH ~ MAaTEMAaTHMYECKHUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npoTuBopeurss B (aKTaxX, MAaHHBIX, HAONIOJACHHUSIX U YTBEPKIACHUSIX,
npeagaraTb  KPUTEPUU IS BBISIBICHHS  3aKOHOMEPHOCTEH U
IIPOTUBOPEYNH;

JienaTh BBIBOJBI C HWCIIOJIb30BAHUEM 3aKOHOB JIOTHKH, JEAYKTHUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUCHHH, YMO3aKIIIOUEHHH 110 aHAJIOTUH;
IPOBONUTD CaMOCTOSITEIIBHO JI0Ka3aTeIbCTBA MaTeMaTHUYECKHUX
YTBEP)KICHUH (TPSMBIE U OT MPOTUBHOTO), BRICTPAUBATh apTyMEHTAIIHIO,
OPUBOAUTH TPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY’KJICHUS U BBIBOJIBI;

BBIOMpATh Croco0 perieHus yuyeOHOW 3amgauu (CpaBHUBATH HECKOJIBKO
BApHAHTOB pEIICHHs, BBIOMpATh Hamboyiee MOAXOASIIIUNA € YYETOM
CaMOCTOSITENTFHO BBIZICIEHHBIX KPUTEPHUEB).

ba3oBble ucciieioBare/ibCKye JAeliCTBUA:

UCIIOJIb30BaTh BOIMPOCHI KaK MCCIEA0BATEIbCKUNH MHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh BOMPOCH], (UKCHUPYIOIIKME MPOTHBOpEUUE, MpolIemMy,
yCTaHABIMBaTh HMCKOMOE€ M  JaHHoe, (OpMHUPOBATH  THIIOTE3Y,
apTryMEHTHPOBATH CBOIO TIO3UIINIO, MHCHHE;

IPOBONTH CaMOCTOSITEITEHO CTUTaHUPOBAHHBIH AKCIIEPUMEHT,
UCCIIEIOBAaHUE TI0 YCTaHOBJEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOIro
O00BbEeKTa, SIBJICHUSA, TPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMHU, SIBICHUSMH, TIPOIIECCAMU;

CaMOCTOSITeNIbHO (hOPMYJIMPOBATH OOOOIICHUSI U BBIBOABI 110 pe3yJibTaTaM
IPOBEAEHHOTO HAOMIONEHUS, UCCIEIOBAHMS, OLCHUBATh JOCTOBEPHOCTH
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB M 0000IIEHNUH;

IPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE TMpOIEcca, a TaKKe BBIIBUTATH
MIPE/IIOJIOKEHHUS O €T0 PA3BUTHHU B HOBBIX YCIIOBHUSX.



Pabora ¢ nundopmanmeii:

BBISIBJIAITH AepUIUTH MHPOPMAINH, JAHHBIX, HEOOXOAUMBIX ISl OTBETa
Ha BOIIPOC U JJIsI PELICHUS 3a/1a4u;

BbIOMpaTh ~ MHGOpPMALMIO W3  MCTOYHMKOB  pPA3JIMYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH UHPOPMAIUIO
pa3IMUYHBIX BUAOB U (GOPM IPE/ICTABICHHUS,

CTPYKTYpUpPOBaTh WHGOPMAIIUIO, IPEACTABIATH €€ B Pa3IMYHBIX QopMmax,
WTIOCTPUPOBATH TpapuuecKH;

OLICHMBATh HaAEKHOCTD UH(pOpMaIIH o CaMOCTOSTEIIEHO
c(OpMyJINPOBAHHBIM KPUTEPHUSIM.

3)  Vuueepcanrvhvie KOMMYHUKAmMUGHble Oelicmsus, 0becnedusaiom
chopMUPOBAHHOCHIL COYUAILHBIX HABLIKOG 00)YUAOUUXCSL.

4)

OOmenne:

BOCIIPUHUMATh M (QOPMYJIHpPOBATH CYXKJEHHUS B COOTBETCTBUU C
YCJIOBUSIMH M LIEJIIMU OOIIIEHHUSI; SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO
TOYKY 3PCHHSI B YCTHBIX M NMHCHbMEHHBIX TEKCTaxX, /1aBaTh MOSCHEHUS 10
XOJly peIIeHUs 3a/1a9i, KOMMEHTHPOBATh TIOJyYCHHBIN PE3yJIbTaT;

B X0J1€ 00CY>KJIEHUS 3a/1aBaTh BOIIPOCHI IO CYIIECTBY 00CYK/1aeMON TEMBI,
poO0JIeMBbI, perIaeMoi 3a/1auu, BEICKAa3bIBaTh UJCH, HAIICJICHHBIC HAa TTOUCK
pelIeHus; COMOCTaBIATh CBOU CYXICHUS C CYXICHUSIMH JIPYTUX
YYaCTHUKOB JHaiora, OOHapy>KWBaTh Pa3IMude U CXOJICTBO ITO3HIIMH; B
KOPpEKTHOU popMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUSI,
NPEACTaBIATh  pPE3yJbTaThl  PEIICHUS  3aJa4yd,  DKCIEPUMEHTAa,
UCCJIEIOBaHMsI,  TIPOEKTa;  CaMOCTOSITEIbHO  BBIOMpaTh  (opmat
BBICTYIUICHHUS C yIETOM 3aJ1a4 TPE3EHTAIIMN M OCOOCHHOCTEH ayAuTOPHUH.

CorpyaHu4ecTBo:

NOHMMAaTh W WCIOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOH W
WHANBHUIYAIBHON pabOThI MPHU pelIeHNH YIeOHBIX 3a/1a4; MPUHUMATH 11eJTb
COBMECTHOH JESITENbHOCTH, IIJIAHUPOBATh OPraHU3AIMI0 COBMECTHOM
paboThI, pacripeieNiaTh BUABI PabOT, T0roBapuBaThHCs, 00CY AaTh MPOIECC
U pe3yibTaT paboThl; 0000111aTh MHEHHUS HECKOIBKUX JIIOJICH;

y4acTBOBaTh B IPYNIOBBIX (hopmax paboThl (00CYXIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD)» W UHBIC); BBINOJHITH CBOIO YacTb pabOThl U
KOOPAMHUPOBATh CBOM JIEUCTBUS C JPYIMMHM YiIE€HAMH KOMAaHJIbI;
OLICHMBATh Kauye€CTBO CBOET0 BKJIAJa B OOIIMHA MPOAYKT MO KPUTEPHUSM,
chOpMyYITUPOBAHHBIM YYACTHUKAMU B3aUMOICUCTBUSI.



3) Vuueepcanonvie  pezynamuenvie  Oeiicmeus, obecneuusarom
Gopmuposarue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS8 TUYHOCHIU.

Camoopranusanus:

e COCTaBJIATH IUIAH, AITOPUTM PEIICHUS 3a/1a9, BEIOMPATH CITOCOO PEIICHUS
C YIETOM UMEIOIINXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUA C Y4ETOM HOBOM
nHpopMaruu.

[ ]

CaMOKOHTPOJIb:

e BJIAJACTh HaBbIKAMHM IIO3HABATEIIbHON peQuieKCMM KaK OCO3HAHMUS
COBEPLIAEMBIX JEUCTBUN U MBICIUTENBHBIX MIPOLECCOB, UX PE3YJILTATOB;
BJIAQJE€Th CHOCOOAMM  CaMOINPOBEPKH, CAMOKOHTpOJII IHpolecca u
pe3yJibTaTa peleHNs] MaTEMAaTHIECKOM 3a/1a4u;

e TMPEIBUAECTH TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPH PEIICHHUH
3a7a44, BHOCUTb KOPPEKTHBBI B JEATCIBHOCTH HAa OCHOBE HOBBIX
OOCTOATENBCTB, JTAHHBIX, HAWJEHHBIX OIIHOOK, BBISIBICHHBIX TPYAHOCTEH;

e OLEHUBATh COOTBETCTBUE pE3yJbTaTa LEIHM W YCIOBHUSAM, OOBSICHATH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3yJIbTAaTOB AECATEIBbHOCTH,
HaXOJUTh OIIHUOKY, AaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OnepupoBaTh NOHATUSMU: TOUYKA, IPsAMasi, INTIOCKOCTb.

[IpuMEHATL aKCMOMBI CTEPEOMETPUU W CIEIACTBUS M3 HHUX IPHU PEIICHUH
F€OMETPHUYECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: MAPAUICIIBHOCTh U MEPHEHIUKYISIPHOCTD MPSAMBIX
U MJIOCKOCTEMH.

KiaccupunmpoBaTh B3aMMHOE PACHOJIOKEHUE TPSMBIX M INIOCKOCTCH B
MPOCTPAHCTBE.

OnepupoBaTh MOHSATUSIMH: JABYTPAHHBIA YIrOJI, TPaHU JBYIPAHHOTO YIJIa,
pebdpo ABYTrpaHHOIrO Yrja; JUHEWHBIM YroJ JABYTPAHHOIO Yrja; rpajaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh MOHATUSIMU: MHOTOIPAHHUK, BBIMYKJIBIA W HEBBIMYKIbIHA
MHOTOTPAHHHK, 3JIEMEHTHl MHOTOTPAHHHUKA, TPABUJIbHBI MHOTOTPAHHHUK.



Pacrnio3HaBaTh OCHOBHBIE BHUABl MHOTOIPAaHHHUKOB (IMpaMuIa; MpU3MA,
IPSIMOYTOJIBHBIN Mapaiesnenume, Ky0).

KnaccudpummpoBate  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHUS  JUIA
Kiaccuukanuy (BBIMYKIbIE M HEBBIMYKJIbIE MHOTOTPAHHUKHU; TMPaBUIIbHbBIC
MHOTOTPAHHUKH; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, NapajuieIeIUIebl).

OnepupoBaTh MOHATUSMHU: CEKYIas JIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATD TPUHIIUIIBI TIOCTPOCHUS CEUEHUH, UCIIONIb3YS METO/T CIIE/IOB.

CTpouTh cC€YEHHS] MHOTOIPAaHHUKOB METOJAOM  CJIEIOB, BBINIOJHSATH
(BBIHOCHBIE) IIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHU3Y.

PemaTe 3a1aun Ha HAXOXKACHUE T€OMETPUUYECKUX BEJIMYMH IO 00pa3lam Uiu
aNrOpUTMAaM, NPUMEHSS W3BECTHBIC AHAIMTHYECKHE METOABl IPU PEUICHUU
CTaHJIAPTHBIX MAaTEMaTUYECKUX 3aJa4 HA BBIYMCIICHUE PACCTOSIHUM MEXKIY IBYMS
TOYKaMHM, OT TOYKM JO IpPAMOH, OT TOYKM [JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIIAMUCS IPSIMBIMH.

PemaTe 3a1aun Ha HAXOXKACHUE T€OMETPUUECKUX BEJIMYMH IO 00pa3laM Uiu
ANrOpUTMaM, NPUMEHSS W3BECTHBIC AHAIMTUYECKAE METOABI NPH PEIICHUU
CTaHJAPTHBIX MAaTEMAaTUYECKUX 3aJa4 Ha  BBIYMCICHUE YIJIOB  MEXIY
CKPCIIUBAIOIIUMUCI MPAMBIMHA, MEXKAY NPSAMOM U IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IBYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI U TUIOLIAAN MOBEPXHOCTE MHOTI'OTPaHHUKOB (TIpHU3Ma,
nupamMuza) ¢ TOpuMeHeHueM (GOpMyJ; BBIYHMCIATH COOTHOIUICHUS MEXIY
IUIOLIA/IIMU MTOBEPXHOCTEH, 00bEMAMHU MTOI00HBIX MHOTOIPAaHHUKOB.

OnepupoBaTh MNOHATHSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
MJI0CKOCTh CHMMETPHUU; LIEHTP, OCh U MJIOCKOCTh CHMMETPUU (PUTYPBHI.

W3Bnekath, mnpeoOpa3oBbIBATH M HWHTEPIPETHPOBATH HHPOPMALHIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MpeJCTaBICHHYIO Ha YepTexax U
PUCYHKAaX.

[IpumeHnsaTh reomeTpuueckue (aKThl A1 PEIICHUS CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIarallinX HECKOJIbKO IIaroB PEUIEHUs, €CIU YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopme.

[IpumeHaTs OpocTEHIINE MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3a1a4.

[IpuBOINTH NpUMEpPBl MATEMATHYECKHUX 3aKOHOMEPHOCTEM B MPUPOAE H
YKW3HU, PACTIO3HABATh MTPOSIBJICHUE 3aKOHOB F'€OMETPHUH B UCKYCCTBE.

[IpruMEHATh TMOJMyYEHHBIE 3HAHUSA Ha IPAKTHUKE: AHAJIMW3UPOBATH DPEAJIbHBIC
CUTyallud W IPUMEHATh HW3YUYCHHBIE NOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTUYeCKu CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PEATbHBIE
CUTyallMd Ha S3bIKE TEOMETPUHU, HCCIENOBaTh TMOCTPOCHHBIE MOJAEIH C



UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHSATHI U TEOpeM, ammapaTa anreOpbl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEINYUH.

11 KIIACC

OnepupoBaTh MNOHATUSMHU: LMJIUHAPUYECKAs TOBEPXHOCTh, OOpa3yroliue
UWIMHAPUYECKOM  TOBEPXHOCTH;  IIWIMHIP;  KOHUYECKas  IMOBEPXHOCTb,
oOpa3ylollue KOHUYECKON TOBEPXHOCTH, KOHYC; c(pepruyeckas moBEpXHOCTb.

Pacmo3naBaTh Tena BpamieHus (IMIHHIP, KOHYC, cdhepa U map).

OOBACHATH CIOCOOBI MOTYUYEHUS TEJ BpalllCHUSI.

KnaccuduimponaTs B3auMHOE paciojoKeHUe cepbl U MIO0CKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTA, BbICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS;
1apOBOM CEKTOP.

Berancnsate 00bEMBI M IUIOMIAMM  TOBEPXHOCTEM TEN  BpallleHus,
reOMETPUYECKUX TEJ C IPUMEHEHUEM (HOpMy.I.

OnepupoBaTh MNOHATUAMH: MHOTOTPAaHHHMK, BIHMCAHHBIN B cdepy u
OMMCaHHBIM OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIlICHUS.

Bb4ucasTe COOTHOLIEHUS] MEXIY IUIOMAASIMHU MOBEPXHOCTEH M 00bEMaMu
MOI00HBIX TE.

N3o00paxaTrs u3yuyaemble (PUIypbl OT PYKM U C MPUMEHEHHEM MPOCTHIX
YepTEKHBIX MHCTPYMEHTOB.

BEIMOMHATE (BBIHOCHBIE) MJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00bEMHBIX
¢buryp: Bua cBepxy, cOOKYy, CHU3Y; CTPOUTH CEUEHHUS TEJ BPAILCHHUS.

W3Bnekatb, WHTEPHPETUPOBATH U MPeoOpa3oBbIBaTh HHOOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYECKUX (UTYpax, MPEICTaBICHHYIO Ha YepTEKax U
pHUCYHKaXx.

OmneprpoBaTh MOHITHEM BEKTOP B MPOCTPAHCTBE.

BbImonmHAT  OEHCTBUS  CHOXKEHHUS BEKTOPOB, BBIYMTAHHUS BEKTOPOB U
YMHOKEHHS BEKTOpa Ha YUCIIO, OOBSICHITh, KAKUMH CBOMCTBaMHU OHU 00JIa/1ato0T.

[TpuMeHsTh IpaBUIIO MapaIeIeHIe 1a.

OmneprpoBaTh MOHATUSMU: JEKAPTOBBI KOOPIAMHATHI B MPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpA, YTOJ MEXKIY
BEKTOPAMHU, CKAJIIPHOE MTPOM3BEIEHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIaHAPHbIE
BEKTODBI.

HaxoauTs cyMMy BEKTOPOB M TIPOM3BEICHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMH, CKaJIIpHOE MPOW3BENCHUE, PACKIaIbIBaTh BEKTOP IO JIBYM
HEKOJUJTMHEAPHBIM BEKTOpaM.

3anaBath IUIOCKOCTh YPaBHEHHEM B JIEKAPTOBOM CUCTEME KOOPAUHAT.



[TpumensaTs reomeTpuueckue (HaKThl Ui PEUICHHs CTePEOMETPUUECKUX
3a]1a4, MPEANoaraoluX HECKOJIBKO IIaroB PELICHHs], €CIIM YCIOBUS MPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

Pemate mpocreiilme reoMeTpudeckre 3aqauyd Ha NPUMEHEHHE BEKTOPHO-
KOOPJAWHATHOTO METO/IA.

Pemarp 3amaunm Ha J0Ka3aTeNIbCTBO MAaTEMaTHYECKHX OTHOIICHUN U
HAX0XJIEHHWE TeOMETPUUECKUX BETUYMH 10 00pa3laM Wi alfOpUTMaM, MPUMEHSs
U3BECTHBIC METO/IbI IIPH PEIICHUH CTAHJAPTHBIX MaTEMaTHYECKUX 3ajad.

[lpuMeHsTh TpoOCTEHIIME TPOTpaMMHBIE CpPEACTBA U DIEKTPOHHO-
KOMMYHHUKAIIHOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUIECKUX 3a/1a.

[TpuBoaUTH TpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B MpUpOIE U
KHU3HHU, paclio3HABATh MPOSBICHUE 3aKOHOB TEOMETPHUHU B HCKYCCTBE.

[TpyuMeHsTh MOJIy4eHHbIE 3HAHUS Ha TMPAKTUKE: aHAJIU3UPOBATh PEAJIbHBIC
CUTyalldd W TNPUMEHATh M3y4YEHHbIC TOHATUS B IPOLIECCE IOMCKA PELICHUS
MaTeMaTHuecKu CHOPMYITHpPOBAaHHOW MPOOJIEMBbI, MOAEIUPOBATh pPeabHBIC
CUTyalldd Ha S3bIKE TEOMETPHH, WCCIEAOBAaTh IMOCTPOCHHBIE MOJEIH C
MCIIOJIb30BaHUEM T€OMETPUUIECKUX MOHATHI U TEOpEM, armapaTa anreOpsl; pemaTh
IPAKTUYECKUE 3a]1a4M, CBA3aHHbIE C HAXOKJCHIUEM I€OMETPUUECKUX BEIHUYHUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunvecTBO 4acoB DJIeKTPOHHbIE
Ne (undgposbie)
/i HaumeHoBaHue pa3aeioB U TeM MPOTrPaMMbl Beero Kontpoabubie IlpakTnueckue o6 pazoBATETLHbIE
padoThI padoThI pecypenr
1 HOBTOpeUHI/Ie M3Y4YEHHOT'0 MaTepualia 3a Kypc reoMeTpuu 4 1
OCHOBHOMH IIIKOJIBI.
2 BBenenue B ctepeoMeTpuio 8 1
3 IIpsimble ¥ TIIOCKOCTH B MPOCTPAHCTBE. 11 1
[MapannenbHOCTh TPSMBIX B INIOCKOCTEH
4 [leprieHIUKYISIPHOCTD MPSIMBIX U IIOCKOCTEN 9 1
5 Vsl MeXAy NPSMBIMU U IIJIOCKOCTSIMU 12 1
6 MHororpanHuKu 11 1
7 O0bEMBI MHOTOI'PaHHUKOB 1
8 [ToBTOpEHME: ceueHusi, pacCTOSHUS U YIJIbI 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 8 0




11 KJIACC

KoauuecTBO 9acoB DJIeKTPOHHbIE
Nen/m  HauMeHOBaHMe Pa3IesioB H TeM NPOrPaMMbI Koutponbubie  [IpakTuueckue (undposere)
Bceero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 [ToBTOpEeHHE yueOHOrO MaTepraa 3a Kypc 4 1
reomerpuu 10 kiacca
2 Tena BpameHus 11
OO0OBEMEI TET 1
4 BekTopsl 1 KOOPIMHATHI B IPOCTPAHCTBE
5 [ToBTOpeHue, 06001IeHNE, CHCTEMATH3AIUS 5 1
3HAHHUHI
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34 4 0




MeToanyeckme martepmansi .

1.NeomeTtpua 10-11 knaccobl: y4ebHUK ans obueobpasoBaTebHbIX OpraHM3aLUuil:
6a308BblIl U yraybneHHbln yposHU (J1.C.ATaHacsaH n ap.) — 10-e usa.ctrep.MockBsa
MNpocseweHne 2022

2.MoypoyHble pa3paboTkm no reomeTpun 10 knacc K YMK J1.C.ATaHacsH mn gp.
nocobue gna yumntenen Mocksa BAKO coctasutenb H.H.KpynuHa — 3-e n3pg 2021
3.MoypouyHble pa3paboTkm no reomeTpun 11 knacc K YMK J1.C.ATaHacsaH u ap.
coctasun B.A AposeHKo -4-e nsa. Mockesa BAKO 2019

4 KOHTPONbHO-U3MepUTeNbHble MaTepuanbl FfeomeTpua 11 knacc /
cocTas.A.H.PypyKkuH -4-e usa. Mocksa BAKO 2019
5.KOHTpO/IbHO-N3MepUuTeNbHble MaTepuanbl FfeomeTpus 10 Knacc /
cocT.A.H.PypyKkuH -4-e n3a. Mockesa BAKO 2019

6.TunoBble MaTepmrasnbl SK3aMeHaALNOHHbIX 3a4aHMN « MaTemaTnKa 6a30BbIn
yposeHb EID 2024 Mocksa lNpoceeleHme

7.feomeTpma 10-11 knaccbl YHMBEPCabHbIN MHOTOYPOBHEBbIN cOOpHUK 3aaa4d / U
.B. AweHkKo, C.A.lLlecTtakos 6-e nsa.Mocksa lNpocseweHune 2024
8.TexHoNnornyeckune Kaptbl ypokos l'eometpua 10 knacc M3a. Yumtenb» Bonrorpag
2021

9.TexHONOrMYECKMe KapTbl ypokoB. leomeTpua 11 kKnacc M3a. «Yuntenn"



LIPOHYMCPOBAHO, HIPOILUHYPOBAHO U
ponymep
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