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MNOACHUTEJBHASA 3AIINCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMeTpus» 0a30BOTO YPOBHS IS
oOyuarormuxcst 10 —11 xmaccoB pa3pabotaHa Ha ocHOBe DemepaibHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbHOIO CTaH/IapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTEeMaTUYeCKOMY OO0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOIIMMHU OCHOBY JIJII CaMOpPa3BUTHUSI U HENPEPHIBHOIO 00pa3oBaHUs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W IIO3HABATEIBHOTO pPAa3BUTHUSA
JUYHOCTU 00YyYarOIIUXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TEOMETPHH Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METAaNpeIMETHBIX U
IPEIMETHBIX PE3yJbTAaTOB OOyYEHUS I'€OMETPUM B HAIPABICHUU JIUYHOCTHOTO
pa3Butusa oOyvarommxcs, (OpMUPOBaHUS (PYHKIMOHAIBHOM MAaTeMaTU4YeCKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEICTaBICHUNA O CYIIHOCTH M IMPOUCXOKICHUH I€OMETPHUUECKUX
abcTpakiuii, COOTHOUIEHHHM PEaJbHOrO0 M HJAEaJbHOTO, XapaKTepe OTpa)KeHUs
MAaTEMATUYECKOM HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPUU B CUCTEME HAYK M POJIM MAaTEeMaTUYECKOTO MOJICIUPOBAHUS B HAYYHOM
MO3HAHUH U B TIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
yyalmxcs, a TakKe KauyecTB MBIIIJICHHs, HEOOXOAMMBIX [JIs aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcs OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHErO
oOmero oOpa3oBaHUs, Tak Kak OOECrneYyMBaeT BO3MOXKHOCTb H3Y4YEHUs Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HANpaBJIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIEHHE, (HOPMUPYEMOE MpPU H3YYEHHHU OOYYaroIUMUCS
HNOHSTUWHBIX OCHOB T€OMETPUU U TOCTPOECHUH LEMOYKHU JTOTHUECKHUX YTBEPIKICHUN
B XOJ€ pELIECHUS TeOMETPUYECKHX 3aJady, YMEHHE BBIABUIAaTh U OMNPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MPHU PEIICHWH 3a]ad e€CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AeSITeNbHOCTH uenoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH M
MPOCTPAHCTBE — HEOOXOJAMMOE YCJIOBUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaKEHUsI OKPYXKAIOIIETO MHpPA, YCJIOBHE YCIEITHOTO TMO3HAHWS U aKTUBHOTO
npeoOpazoBaHusi  JACUCTBUTEIBHOCTH. OmepupoBaHUE  MPOCTPAHCTBECHHBIMHU
oOpazamu O0OBEIMHAET pa3Hble BUABI Y4EOHOM M TPYIOBOM J1€ATEIHLHOCTH,
SBIISIETCS. OAHUM M3 MPO(PECCHOHATBHO BAXKHBIX KAdeCTB, MOATOMY aKTyaJbHa
3ajaya (POpMUpPOBaHUS y OOYy4YaIOUIUXCS MPOCTPAHCTBEHHOTO MBINUICHUS Kak
pPa3HOBUAHOCTH OOpA3HOTO MBIIUICHHUS — CYHIECTBEHHOIO KOMIIOHEHTa B
MOJIFOTOBKE K MPAKTUYECKON AESITENFHOCTH IO MHOTUM HalPaBJICHUSM.



[leas ocBoeHmsi mporpaMMmbl ydeOHOro Kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE 00yueHus — o0O01eoOpa3oBaTelibHOe U OOILIEKYJIbTYpHOE pa3BUTHE
oOydarommxcss  4yepe3  oOecriedeHHe  BO3MOXKHOCTH  MPUOOpETeHUss |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TIEOMETPUYECKHX 3HaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPO0JKEHUs 00pa30BaHUs
M0 CTIEIMAIIBHOCTSIM, HE CBSA3aHHBIM C MPUKJIAIHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reoMeTpud Ha ©0a30BOM YpOBHE NIpeIHAa3HAdYeHa JIsl
OOyYaroIMXCs CPEIHEH IIKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHUM
Ha YpOBHE OCHOBHOTO 001iero obpasoBanus. Takum oOpa3zom, oOydaromuecs Ha
0a30BOM YPOBHE JOJDKHBI OCBOUTH OOIIHE MATEeMAaTHYECKUE YMCHHUSI, CBSI3aHHBIC
co crenuPuKoi TEOMETPHUH H HEOOXOAWUMBIC ISl JKU3HU B COBPEMECHHOM
obmiectBe. KpoMe 3TOro, OHU MMEIOT BO3MOXKHOCTh M3YyYHTh T'€OMETPHUIO Oosee
r1y0OKO, €cii B JajbHEWIEeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHATBHON JEATEIHHOCTH.

JlocTikeHne 1eTu  OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIMX 3anad. [lpuopureTHbIMM 3aJadyaMyd  OCBOEHHS  Kypca
«I"eomeTpun» Ha 6a30BOM ypoBHE B 10—11 kjaccax sBIsSIFOTCS:

e (opmMupoBaHue mNpeACTAaBICHUS O TEOMETPUM KaK YacTH MHPOBOM

KYJBTYpPbl U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIINM MUPOM;

e (opmMupoBaHue NpeACTaBICHUS O MHOTOTPAHHUKAX W TeJaX BpalleHUs
KaK O BOKHEHIIUX MAaTEeMATHYECKUX MOJIEISAX, TTO3BOJISIONIUX OMUCHIBAThH
Y M3y4aTh pa3HbIC SBJICHUS OKPYKAIOIIET0 MUPA;

e (QopMuUpOBaHHME YyMEHHUSI pACIO3HABATh Ha YEPTEkKAX, MOJACISIX U B
pealbHOM MHUPE MHOTOTPAHHUKH U TeJIa BPAILICHHUS;

e OBJIAJICHHE METOJIaMU PEIICHUs 3aJad Ha MOCTPOCHUSI Ha U300paKEHUSIX
POCTPAHCTBEHHBIX (PUTYD;

e (opmMupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSTHSIMH O
MHOTOTPAHHHUKAaX U TeJlaxX BPAIlleHUs! U UX OCHOBHBIMU CBOMCTBaMU;

e OBJIAJICHUE  QJITOPUTMAMU  PEIIEHUST  OCHOBHBIX  THUIIOB  3a/ady;
dbopMupoBaHUEe yMEHHUS  TPOBOJUTH  HECJOXKHBIE  JIOKAa3aTeIbHBIC
paccy X IeHus B XOJAE PEIICHHS CTEPEOMETPHUECKHX 3ajlady M 3aJay C
MPAKTUYECKUM COJIEPKAHUEM;

e pa3BUTHE WHTEJJIEKTYaJIbHbIX u TBOPYECKHUX CIOCOOHOCTEMH
oOydJarommxcsi, IO3HABaTEIbHOW  aKTUBHOCTH, HCCJIEIOBATEIHCKUX
YMEHUM, KpUTUIYHOCTU MBIIIUICHUS;

e (opmupoBaHue (GyHKIIMOHATBHOM rPaMOTHOCTH, peNeBaHTHOU
r€OMETPUHU: YMEHHME Ppaclo3HaBaTh TMPOSBICHUS T'€OMETPUYECKUX
MOHATUM, OOBEKTOB M 3aKOHOMEPHOCTEH B peajbHbIX JKU3HEHHBIX
CUTyallMsX W TMPU U3YYCHUU APYTUX YUYEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEH U 3aKOHOMEPHOCTEH, (OPMYIUPOBATh WX Ha S3BIKE
TEOMETPUU U CO3J]aBaTh TEOMETPUUYECKHE MOJENH, TPUMEHSITh OCBOCHHbIN
FEOMETPUYECKHUI ammapar [Jis PelIeHHs] MPaAKTUKO-OPHUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLICHUBATH MOTYUYECHHBIE PE3YJIbTATHI.



OTIUYUTENEHON OCOOCHHOCTHIO MPOTPAaMMBI SIBISICTCSI BKJIIOYEHHE B KYypC
CTEPEOMETPUM B HAdaJle €ro H3y4deHWs 3a]ad, pelIaeMbIX Ha YPOBHE
MHTYUTUBHOTO MO3HAHUS, U ONPENEIEHHBIM 00pa30M OpraHu3oBaHHas paboTa Hax
HUMH, YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTMYECKOTO U IPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIUPYET MIPOTEKAaHWE UHTYUTHBHBIX MPOLECCOB, MOTUBUPYET K
JAIbHENIIEMY U3YUYEHUIO IIPEAMETA.

[Tpennourenue oTAAETCSA HATIISIIHO-KOHCTPYKTUBHOMY METO/y O0Y4YEeHHUsI, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yYallUXCs B Kypce CTEPEOMETPUM MPOBOJMUTCS 3a CYET pelIeHus 3a7ad Ha
CO3JaHME€  NPOCTPAHCTBEHHBIX O0pa3oB W  3aJa4y Ha  ONEPUPOBAHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue oOpa3a TPOBOJUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIEpUpPOBaHME 00pa3oM — B YCIOBUAX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOT'O U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHoBHbIE copepikaresibHble TuHUU Kypca «['eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpsiMble U TUIOCKOCTH B IPOCTPAaHCTBE», «Tena BpameHus»,
«BekTopsl U1 KOOPAMHATHI B POCTPAHCTBEY. DOPMUPOBAHUE JIOTHUECKUX YMEHHM
pacmpenensiercs He TOJBKO II0 COJEP)KATENbHBIM JIMHHMSM, HO M IO ToJaM
oOyueHusl Ha YpOBHE CpeIHEro oOLIero oopa3oBaHusl.

Conepxxanue oOpa3oBaHHs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHMsSI paboyell MporpaMMbl, pacOopenel€HHbIM [0 rojaaM OOy4eHHUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUUYECKUMHU
MOHATUSMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEN0BATENIbHO U MOCTYIATEIbHO, C
COOJII0JIEHNEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKIIIOYAINCH B
OOLIyI0 CHCTEMY T'€OMETPUYECKUX MPEACTABICHUN OOYy4YarOIIMXCA, pACIIUpSs U
yrayOnsis e€, o0pasyst MpOYHbIE MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenne reomerpumn orBoautes 2 4yaca B Henenmo B 10 knacce u 1 gac B
Heneno B 11 kiacce, Bcero 3a aBa rojia ooyuenus - 102 yueOHbIX yaca.



COIAEPKXAHUE YYEBHOI' O KYPCA
10 KIIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TOHATHS ~ CTE€peoMeTpuu. Touka, npsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 AaKCMOMATUYECKOM IOCTPOEHUU CTEPEOMETPHHM:
AKCUOMBI CTEPEOMETPHUH U CIEACTBHS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: IMEPECEKAOIIUECH,
NapajulesibHble W CKpeumuBaronmecs npsamele. [lapauiensHOCTE NpsAMBIX U
IJIOCKOCTEW B MPOCTPAHCTBE: MMAPAJUIEIBHBIE TMpPAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAIIPABJIECHHBIMU CTOPOHAMH; YIOoJd MEXAY NpPSMBIMU B IPOCTPAHCTBE.
[TapaiuienbHOCTH IIJIOCKOCTEN: IapajulelIbHble  IUIOCKOCTH; CBOMCTBa
napajiebHbIX IUIockocTei. [IpocTeimne mnpocTpaHCTBeHHBbIE (PUTYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajjiesienuIea; IOCTPOCHUE CEUEHUH.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUICIABHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTA MPSAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
MEPIECHINKYJIAPHONW IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMOU U
IJIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOTO  yTJIA.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[lepneHauKyISIPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPIEHAUKYJSIPHOCTH  JIBYX
IocKocTer. TeopeMa o TpEX MepIeHINKYIApax.

MHoOrorpaHHuKH

[ToHsiTME MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOIOTPAaHHUKH; pa3BEPTKA MHOTOrpaHHuka. [Ipu3ma: N-yronpHas
pU3Ma; TPaHU U OCHOBAHUS MPHU3MBIL; MpsAMas U HAKIOHHAs MPU3MBI; OOKOBas U
MTOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, NPSAMOYTOJIbHBIN
napajuleJienunes; U ero cpoucrsa. llupammpa: n-yronpHas nupamuaa, rpaHd U
OCHOBAHME MUPAMHU/JIbI; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMMU/JIbI; TPABUIIbHAS U
yced€éHHas nHupamMuaa. OJEMEHTBl NpuU3Mbl W nupamuibl. lIpaBuinbHbIE
MHOTOTPAHHHUKU: MOHATHE MPABUIBHOIO MHOTOIPAHHUKA; MPABUJIbHAS MpPU3MA U
MpaBUIbHAS THPAMUJA; TpPaBWIbHAS TPEYrojbHAas NUPaMUA M TPABUIIbHBIN
teTpa’dap; KyO. IlpencraBieHne o mpaBUIBHBIX MHOTOTPaHHUKAX: OKTadIp,
nozexa’ap u ukocasap. CeueHus: MpuU3Mbl U MUPAMHUIBIL.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHpaMHAaX, HNapajuieNenunenax,
MPaBUJIbHBIX MHOTOIPAHHUKAX.

Brruncienre 5J1€MEHTOB MHOTOTPaHHUKOB: pEOpa, WaroHaiv, YIJIBL.
[Tnomans OOKOBOW MOBEPXHOCTH W TIOJIHOW TIOBEPXHOCTH MPSIMOU TPU3MBI,
IJIOIAJh OCHOBAaHMM, TeopemMa O OOKOBOM MOBEPXHOCTH MPSIMOW MPU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIBLHOM MHUPaMUBbI,



TeopemMa O Iulomaan yceuéHHOW mupamunbl. [lorstue 00 o00BEMe. OOBEM
UPAMUJIBI, TPU3MBI.

[Tomobubie Tema B mpoctpaHcTBe. (COOTHONICHHS MEXIY TUIOIMIAIIMU
HOBEPXHOCTEH, 00bEMaMK TTOJOOHBIX TEII.

11 KIIACC

Tena Bpamenust

HuwmmHapuyeckas TTOBEPXHOCTB, oOpasyromue HWIAHAPUIECKOU
MMOBEPXHOCTH, OCh UWJIMHAPUYECKOW NOBEpXHOCTHU. LlunmHap: oCHOBaHUA W
OOKOBasi TMOBEPXHOCTh, OOpasyrolmias M OCh, IUIOMAAb OOKOBOW U TOJHOM
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHHYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepxHOcTU. KOoHyC: oOCHOBaHUWE U BepIlIMHA, 00pa3yroIasi
U OCh; IUIONMIQJhr OOKOBOM ¥ TOJHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, ITUaMETp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3aumnoe pacnonoxxeHue chepbl U MIOCKOCTH; KacaTesibHasi IIIOCKOCTh K cdepe;
I011ab ChEepHI.

N3o0pakeHue Tel BpallleHus Ha TJI0CKOCTU. Pa3BEépTKa MUIMHAPA U KOHYCA.

KomOunHamuu Ten BpalieHuss W MHOTOTPAaHHUKOB. MHOTOrpaHHUK,
OMMCAHHBIA OKoJIO cdepnl; chepa, BOHUCaHHASS B MHOTOTPAHHUK, WM TEJO
BpAILICHUA.

[Tonsarue 06 06BEMe. OcCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 006 00béMe
MPSIMOYTOJILHOTO Tapajuienenurnena u ciaeactBuss u3 He€. OObEM IMIMHIpA,
koHyca. O0BEM 11apa u maomaab chepsl.

[Togo6ueie Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXIY IUIOIMIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuennss mwiMHApa (MapaJUIEIbHO W MEPHEHIMKYJISIPHO OCH), CEUYEHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHUIO M TPOXOJSIIEe 4Yepe3 BEPIIMHY), CEUCHUs
miapa.

BekTOpbI 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha MIIOCKOCTH U B MPOCTpAaHCTBE. CIIO)KEHUE U BEIYUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4uCio. Pa3inokeHrne BEKTOpa Mo TPEM HEKOMILIAHAPHBIM
BekTopaM. IIpaBuno mapamnenenunena. Pemenue 3amay, CBS3aHHBIX €
IIPUMEHECHUEM TMIpaBUJl JCUCTBUU C Bekropamu. IlpsmoyronpHas cucrema
KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATax. YTojl Mexay BekropamMu. CKalSpHOE MNPOW3BEICHUE BEKTOPOB.
Brruncnenue yriioB Mex1y NMpsIMBIMHA M IUIOCKOCTAMU. KoopIMHATHO-BEKTOPHBIN
METO/I IPH PEIICHUH FT€OMETPUUYECKUX 3a]1a4.



ININIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUS MPOrPaMMbl Y4EOHOTO MpeaMeTa
«MareMaTuka» XapaKTepU3yrOTCs:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITUN 00YUAIOMErocs Kak akKTUBHOTO
W OTBETCTBEHHOTO YJI€HAa POCCHUUCKOTO OOINEeCTBA, TNPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaxAaHCKOTo oOmiecTBa (BBIOOPHI, OMPOCHI M Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GyHKUMUSIMU ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM IpakIaHCKOM UJIEHTUYHOCTH, YBAKEHUS K
MPOIIOMY Y HACTOSIIIEMY POCCUICKOM MAaTEMATUKH, [IEHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaxX, TEXHOJOTusX, cpepax
SKOHOMHUKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSL:

OCO3HAHUEM JTYXOBHBIX LHEHHOCTEN POCCHICKOTO HApOoJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUSA, HSTUYECKOTO  IOBEJICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTHUKEHUN HAYKU U JCSTEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUUBOTO OYAyIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYAsi ICTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, O0OBEKTOB, 3ajad, PEIIEHHN, paCCYyXICHUM;
BOCIIPUUMYHMBOCTHIO K MATEMAaTUYECKUM aCleKTaM Pa3iIMyHbIX BUAOB UCKYCCTBA.

dusuyecKoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO YMEHHUSI TPUMEHATh MaTeMaTUYECKHE 3HaHUS B
MHTEpecax 3J0poBOro u 06e3omacHoro odpasa »K13HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIN PEXKUM 3aHSATUU U

OTHbIXa, peryJispHas busnueckas aKTUBHOCTb); (bu3rUecKoro
COBEPILICHCTBOBAHMS, npu 3aHATHAX CIIOPTUBHO-03/I0POBUTEIHHOM
JESTEIBHOCTBIO.

Tpynosoe Bocnnuranue:

TOTOBHOCTBIO K TPYIY, OCO3HAHHEM IICHHOCTH TPYIOIIOOHS, MHTEPECOM K
paziuuHbiM  chepaM  MPo(ecCHOHAIBHON  JNEATCIBHOCTH, CBS3aHHBIM  C
MaTEMaTHKOW W €€ MPUIOKCHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIH BHIOOD
Oynymelr mnpodeccurn W peamu3oBBIBaTh COOCTBEHHBIC >KMU3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M CIIOCOOHOCTBIO K  MaTeMaTHYeCKOMY OOpa30BaHHIO U
caMo00pa30BaHUI0 Ha TPOTSHKCHWM BCEH KM3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUH MTPAKTHYECKHX 33J1a4 MaTEMaTHICCKON HAPaBICHHOCTH.

IKOJIOrHYECKOe BOCTIMTAHHUE:



C(OPMUPOBAHHOCTHIO 3SKOJIOTHYECKON KYJIbTYPHl, MOHUMAHUEM BIUSHUS
COI[MATIbHO-D)KOHOMUYECKUX MPOLIECCOB HA COCTOSIHUE MPHUPOJHON U COLIMAIBHOMN
Cpellbl, OCO3HaHUEM TIJ00aJbHOTO XapakTepa SKOJOTUYECKHX MpolIieM;
OpUEHTAlMell Ha NMPUMEHEHUE MAaTeMaTHYECKUX 3HAHUW JUISl PELICHUS 3a1ady B
0o0JacTH OKpyXKaromieil cpefpl, IUIAHUPOBAHUA TMOCTYNKOB M OIEHKA UX
BO3MOKHBIX MOCIEACTBUN JIJIs1 OKPYKAIOILIEH CPEeIbI.

LleHHOCTH HAYYHOI'0 NO3HAHUS:

c(OPMUPOBAHHOCTHI0 MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUS HAyKM H  OOIIECTBEHHOM MPAaKTHUKW, MOHMMAaHHUEM
MaTeMaTHYECKON HayKM Kak c(epbl 4YelIOBEYECKON MAeATEeIbHOCTH, JTaloB €&
pa3BUTHS M 3HAYUMOCTH JJIsl Pa3BUTHUs LMBWIM3ALWU; OBJIAJACHUEM S3BIKOM
MaT€MaTUKM M MaTEeMaTUYECKOM KyJIbTYpOHl KaK CpPEICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYHIECTBIATh NPOEKTHYK) W HCCIEAOBATEIBCKYIO ACATEIBHOCTD
VHIUBUYAJIBHO U B TPYyIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTanpeaMeTHbIE Pe3yJIbTaThl OCBOCHHS IPOrPaMMbl y4eOHOrO IMpeaMera
«MareMaTuKa XapaKTePU3YIOTCSI OBJIaJICHHEM YHHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHLIMU
OelicmeusMuU, YHUBEPCANbHbIMU Pe2YISIMUBHBIMU OeUCMBUIMU.

1)  Vuusepcanvnvie  noznasamenvHvle  Oelucmsus, — 00eCneuU8arOm
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOUECCO8 0OYUAIOWUXCS (0C8OeHUe
Memoo0o8  NO3HAHUS — OKpYJcanowe2o  mMupa,  NpuMeHeHue  JI02U4ecKUXx,
uccie008amenbCKux onepayul, ymenuil pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aAefcTBu:

e BBISBIIATh U XapaKTCPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MaTEMaTUICCKUX
O00BEKTOB, IMOHATUH, OTHOIICHUN MEXIy IOHATUAMH, (OPMYIHPOBATH
ONpEICIICHUS  IOHATUMH; YCTaHABJIMBATh CYIICCTBECHHBIM  IPU3HAK
KJaccu(uKauuy, OCHOBaHUA JUisi OOOOIIEHUS W CpPaBHEHUSA, KPUTEPHUH
IPOBOJIMMOI'0 aHAJIN3a;

e BOCIpPHUHHUMATh, (OPMYJIUPOBATH U  MPeoOpPa3OBBIBATh  CYXKICHUA:
YTBEPJIUTCIIbHbIC W OTPULIATENIbHBIC, CAMHWYHBIC, YaCTHBIC M OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3U MW
NPOTUBOpEYMS B (akTaxX, JaHHBIX, HAOIOJCHUSAX U YTBEPIKICHHSIX;
npeajaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
MIPOTHUBOPEUHNIL;

e JICNIaTh BBIBOJABI C HCIIOJIb30BAHHEM 3aKOHOB JIOTHKH, JCTyKTHBHBIX W
WHIYKTUBHBIX YMO3AKIFOUCHUH, YMO3AKIIFOUSHUH TI0 aHAJIOTHH;

e TIPOBOJHTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEMaTHYCCKUX
YTBEPXKACHHUIA (ITPSAMBIC W OT POTHUBHOTO), BEICTPAWBATh apTyMEHTAIIHIO,
NPUBOJUTH TPUMEPBI M KOHTPIPUMEPHI; OOOCHOBBIBAaTH COOCTBEHHBIC
CYXKJIEHUS U BBIBOBL;



BbIOHMpaTh Crmoco0 pemieHus y4eOHOM 3afaud (CpaBHHUBATH HECKOJBKO
BapUAaHTOB pEUICHMs, BbIOMpaTh HaubOoyiee MNOAXOAAIUNA C YUYETOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

UCITI0JIb30BaTh BOMPOCKHI KaK MCCIEOBATEIbCKUM MHCTPYMEHT IMO3HAHUS,
dbopmyaupoBaTh BOMPOCH], (UKCUPYIOIIUE MPOTUBOpEUne, MpodieMy,
yCTaHaBJIMBaTh HCKOMOE€ U  JaHHoe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBaTh CBOIO MO3UIIUI0, MHECHHUE;

MPOBOAUTH CaMOCTOSITEIIEHO CILJITAHUPOBAHHBIN AKCIEPUMEHT,
UCCJEIOBAHUE TI0 YCTAHOBJIEHHIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
o0BeKTa, SBJICHHS, TMPOIECCA, BBIIBICHUIO 3aBHCHMOCTCH MEXIY
00bEKTaMHU, SIBJICHUSIMH, MPOIIECCAMU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH O0OOIIEHUSI U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJIEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJbTaTOB, BEIBOJIOB U 0000IICHHIA;

MIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE IIPOILECCA, a TAKKE BBIABUTAThH
MPEANOJIOAKEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIOBUSX.

Pabora c nnopmanueii:

2)

BBISBJIATH Je(pULINUTH MHPOPMAIMK, JaHHBIX, HEOOXOAUMBIX ISl OTBETa
Ha BOIIPOC U JJI PELICHUS 3a]1a4H;
BbIOMpaTh ~ MHGOpPMALMI0 W3  HCTOYHUKOB  PAa3IUYHBIX  THIIOB,
aHaIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(OPMAIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;
CTPYKTYpPUPOBATh UH(POpPMALKIO, MPEACTABIATh €€ B pa3IMYHbIX (popmax,
WJUTIOCTPUPOBATH TpadUueCcKH;
OLICHUBATh HaAEKHOCTD uHpopmanuu 1o CaMOCTOSITENIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

Vuusepcanvnvie ~ KOMMYHUKaAmMuGHvle  Oelicmeus,  0Oecneuusaom

CchoOpMUPOBAHHOCTND COYUATILHBIX HABLIKOG 00YUAIOUWUXCSL.
OO01menue:

BOCIIPUHUMATh M (QOPMYJIHpPOBATH CYXKJEHHUS B COOTBETCTBUU C
YCIIOBUSIMHU U TICJIIMH OOIIECHHMS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOO
TOYKY 3pEHHSI B YCTHBIX M NMHCHbMEHHBIX TEKCTax, /1aBaTh MOSICHEHUS IO
XOJly pelIeHus 3a/1aui, KOMMEHTHPOBATh TIOJyYCHHBIN Pe3yJIbTaT;

B X0JIe OOCY>KJIECHHS 3a7]aBaTh BOMPOCHI TI0 CYIIECTBY O0CYKIaeMON TEMBI,
POOJIEMBI, pelIacMOoM 3a/1auy, BEICKAa3bIBaTh UCH, HAIICIICHHBIC HAa TIOUCK
pEIICHUS; COMOCTaBIATh CBOM CYXKICHHS C CYXICHHSIMH JIPYTUX
YYaCTHHKOB JHayiora, OOHapy»XWBaTh pa3Indue W CXOJICTBO TO3WIINMN; B
KOPpEKTHOU popMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUS,
NPEACTAaBIATh  pPE3yJdbTaThl  pPEMICHHUS  3a7Ja4yd,  DKCIEPUMEHTAa,
UCCJICIOBaHMsI,  TPOEKTa;  CaMOCTOSITEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C YIETOM 3aJ1a4 TIPE3EHTAIIMU U OCOOCHHOCTEH ayAuTOPHUH.

CoTpyaHu4ecTBO:



e TMOHMMATh W  WCIOJB30BATh  MPEUMYIIECTBA  KOMAaHIHOH U
WHINBUIYAIBHON pabOThI MPHU pelIeHUH YIeOHBIX 3a/1a4; MPUHUMATH 11eJTb
COBMECTHOH JCSITENHbHOCTH, IUJIAHUPOBATh OPTaHMU3AIMIO COBMECTHOMN
paboThI, pacrpeaensaTh BUABI PadOT, JOTOBAPUBATHCS, 00CYKIATh MPOIIECC
U pe3ynbTat paboTsl; 00001IaTh MHEHUS HECKOJIBKUX JIIOJICH;

e YYacCTBOBAaTh B IPyNMNOBBIX opMax paboThl (00CYKACHUSI, 0OMEH MHEHHH,
«MO3TOBBIE IITYPMBD» W WHBIC); BBHINONHITH CBOIO YacTh pabOTBI U
KOOPJIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH UIEHAMHA KOMAaH/IbI,
OIICHMBATh KAa4€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYITUPOBAHHBIM YIaCTHHKAMHU B3aUMOICHCTBHSI.

3) Vuueepcanvnvie  pezynamuenvie  Oeiicmeus, obecneuusaiom
G opmuposanue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBLX HABLIKOG TUYHOCTIU.
Camoopranusauus:

e COCTaBIISITh IUJIaH, AJITOPUTM PEIICHUS 3a/1a4d, BEHIOMPATH CIIOCO0 PEIICHHUS
C YYETOM UMEIOUTUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ YIETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

e BIIQJICTh HaBbIKAMU TIO3HABATENLHON pediieKcuu Kak OCO3HaHUS
COBEPIIIAEMbIX JEHCTBUNA U MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CHOCOOAMM  CaMOMPOBEPKH, CaMOKOHTPOJIA Tpolecca u
pe3yibTaTa peuieH!us MaTeMaTHIeCKON 3a/1auu;

e TPEABUACTH TPYAHOCTH, KOTOpPHIE MOTYT BO3HUKHYTH IPU pEIICHUU
3a/ladyd, BHOCHTh KOPPEKTHUBBI B JIEATCILHOCTh HAa OCHOBE HOBBIX
00CTOSTENBCTB, TAHHBIX, HAMJICHHBIX ONTMOOK, BRISBICHHBIX TPYIHOCTEH;

e OIICHUBATh COOTBETCTBHE pE3yJbTaTa IIENM W YCIOBHSAM, OOBICHITH
MPUYUHBI JTOCTUKEHUS WIM HEJOCTIKCHUSI PE3YJIbTaTOB JEATEIbHOCTH,
HAXOJIUTh OIMHUOKY, TaBaTh OILIEHKY MPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIBTATDBI
10 KVIACC

OnepupoBaTh NOHATUSIMU: TOUKA, MIPSAMas, INIOCKOCTb.

[IpUMEHATh aKCHOMBI CTEPEOMETPUU M CIICICTBUSI W3 HUX IPU PEIICHUU
r€OMETPUUECKUX 3a]1a4.

OnepupoBaTh NOHATUSIMU: MAPAIUICIIBHOCTD U MEPHEHIUKYIISIPHOCTD MPSMBIX
U IMJIOCKOCTEM.

KnaccupunmpoBath B3aMMHOE PACMHOJIOKEHUE TPSMBIX M IJIOCKOCTEH B
MPOCTPAHCTBE.

OnepupoBaTh MOHATHSMH: ABYTPAHHBIM Yroj, TPaHU ABYTPAHHOIO YIia,
pebpo ABYTrpaHHOTO YTJia; JIMHEWHBIM Yrojl ABYTPAHHOTO yria; TpaaycHas Mepa
JIBYTPAHHOTO YTJIA.



OnepupoBaTh MNOHATUSMU: MHOTOIPAHHMK, BBITYKJIbIA M HEBBITYKJIBIH
MHOTOI'PaHHHUK, 3JIEMEHTHl MHOTOTPAHHUKA, IPABUJIbHBI MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHUKOB (IIMpaMMIa; MPU3MA,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupumupoBate  MHOTOTpaHHMKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
KJacCU(pUKAaUUU (BBINYKIbIE W HEBBIIYKJIblE MHOIOIPAHHUKH; IPaBUJIbHBIC
MHOTOTPaHHUKH; PSMbIE U HAKJIOHHBIE IPU3MBI, [IAPAJIICIICTIUIIEbI).

OnepupoBaTh MOHATUSMHU: CEKYIAs JIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBSICHATH TPUHILIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOJIB3YSl METO/, CJIEOB.

CrpouTh c€Y€HUS MHOTOIPAHHUKOB METOJOM  CIIE€JOB, BBIIIOJHSITH
(BBIHOCHBIE) TUIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUJ
CBEpXY, COOKY, CHHUBY.

PemaTe 3a1aun Ha HAXOXKACHUE T€OMETPUUYECKUX BEJIMYMH IO 00pa3laM Uiu
QITOPUTMAaM, TPHUMEHSSI HW3BECTHBIC AHAJUTUYECKHE METOABI IPU PEIICHHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIUYMCICHUE PACCTOSHUNA MEXIY ABYMS
TOYKaMH, OT TOYKH JO MNOpPSIMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIUMHUCS NTPSMBIMHU.

Pemarp 3a1aun Ha HaxXOXKJIEHHE T€OMETPUUECKUX BEJIMYUH MO 00pas3am Win
QITOPUTMAM, TPHUMEHSSI HW3BECTHBIC AHAJUTUYECKUE METOABI IPU PEIICHUU
CTaHAAPTHBIX MaTEMaTMYECKUX 3aJad HA BBIYMCICHHE YIVIOB  MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMH, MEXKIYy MPSIMOA M IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Boruucnsate 00bEMBI M TIOIIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpHU3Ma,
nupamMyga) ¢ OpuMeHeHueM (GOpMyJ; BBIUMUCIATH COOTHOUIEHHUS MEXIY
IIOIIAASMU TOBEPXHOCTEHN, 00BEMAaMU NTOTI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MNOHATUSIMHU: CHUMMETpPUS B MPOCTPAHCTBE;, ILIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBaTh W HUHTEPHPETUPOBATH HHGOPMALUIO O
IPOCTPAHCTBEHHBIX N€OMETPUUECKUX (UTYypax, MPEICTaBICHHYIO Ha YepTexXax U
PUCYHKaX.

[TpumensTh TeomeTpuueckue (HaKThl I PEUICHUs] CTEPEOMETPUUYECKUX
3aJ1a4, MPEANOIaratoliuX HECKOJIBKO IAroB PELICHHUs, €CIH YCIOBUS IPUMEHEHUS
3aJ1aHbBI B IBHOM (hopme.

[IpumeHaATs mOpocTEHIIMEe INPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKUX 3a/1aY.

[IpuBoAUTH MpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHsATh MONy4YeHHBbIE 3HAHUS Ha MpPaKTUKE: aHAIM3UPOBATh peajbHbIC
CUTyallUM W TIPUMEHSTh H3yUYCHHbIE TMOHATHUS B IMPOILIECCE IMOUCKA PEIICHUS
MaTeMaTHYeCcKd C(HOPMYIUPOBAHHONW MPOOJEMbl, MOJEIUPOBATH peajbHbIC
CUTyallUM Ha A3BbIKE T€OMETPUH, HCCIEAOBaTh IIOCTPOEHHBIE MOJAEIN C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TEOpEM, anmapaTa anreOpbl; pemarhb
IPaKTUYECKUE 3a/1a4U, CBA3AHHBIE C HAXOKIEHUEM F€OMETPUYECKUX BEIUUHH.



11 KIIACC

OmneprpoBaTh MOHATHUSAMHU: HWIMHIPUYECKas TOBEPXHOCTh, 0O0pa3yrolue
UWIMHAPUYECKOM  TMOBEPXHOCTH;  LWJIMHIAP;  KOHUYECKas  IMOBEPXHOCTH,
oOpa3yromire KOHMYeCKOH MOBEPXHOCTH, KOHYC; cpepuuecKas HOBEPXHOCTb.

Pacnio3naBaTh Tena BpauieHus (IMIMHIP, KOHYC, cdepa U 1map).

OOBICHATH CLIOCOOBI MOTYUYEHUS TE BPAILLICHUS.

KnaccuduimpoBats B3auMHOE pacnosiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CErMEHTA, BHICOTA
CErMEHTA; IIAPOBOM CJIOM, OCHOBAaHWE IIAPOBOTO CIIOSl, BHICOTA IIAPOBOTO CJIOS;
IapOBOM CEKTOP.

Boruucnsate  00BEMBI M IJIOMIQM  TOBEPXHOCTEM  Tel  BpalleHWUs,
T€OMETPUYECKUX TEJ ¢ TPUMEHEHUEM (HOpMyI.

OnepupoBaTh MOHSITUSIMU: MHOTOTPaHHUK, BIIMCAaHHBIA B cdepy U
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WJIU TEJO
BpalICHUS.

BBIYMCIIATE COOTHOIICHHSI MEXAY IUIOIIAASMHU MOBEPXHOCTEH M 00BbEMAMHU
MOJAOOHBIX TEI.

N300paxkath u3ydaemble (QUTYpbl OT PYKHM M C TPUMEHEHHEM IMPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BoIMONHATH (BBIHOCHBIE) IJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
¢buryp: Buz cBepxy, COOKy, CHU3Y; CTPOUTH CEUEHHUS TEJ BPAILCHHUS.

W3BnekaTh, WHTEPIPETHUPOBATH M MpeoOpa3oBbIBaTh HHPOPMAIUIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MpeJCTaBICHHYIO Ha YepTexax U
pUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B IPOCTPAHCTBE.

BrIMonHATh JEWCTBUSL CJIOKEHHUSI BEKTOPOB, BBIYUTAHUS BEKTOPOB W
YMHOKEHHSI BEKTOPA Ha YUCI0, O0BACHITH, KAKUMH CBOMCTBAMHU OHH 00JIaJJalOT.

[TpumeHsTh paBuIiIO NMapaieaenunesaa.

OnepupoBaTh MOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOAYJb BEKTOpPA, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpa, Yroyal MEXIy
BEKTOpaMU, CKaJSIPHOE MPOU3BEJICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHbIE
BEKTOPBI.

HaxoauTh cyMMy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YHCIIO, YTOJI MEXITY
BEKTOpaMH, CKaJsipHOE TMPOU3BEACHUE, paCKIaAbIBaTh BEKTOp MO JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[Ipumensate reomerpuueckue (aKThl SIS PEMICHUS CTEPEOMETPUUECCKUX
3a/1ay, MpeAnoJaratoMX HECKOJIbKO IAroB PEIICHUs, €CIH YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopme.

Pemate mpocreiilime reoMeTpuuecKue 3aJayd Ha MPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/IA.



Pemlarp 3amaum Ha [OKa3aTeslbCTBO MAaTEMAaTHYECKHMX OTHOLICHHW W
HAXOXKJIEHUE T€OMETPUUYECKUX BEIIMYUH 0 00pasiiaM WK alrOpUTMaM, MPUMEHSIS
M3BECTHBIE METO/IbI IIPH PEILICHUH CTaHAAPTHBIX MAaTEMAaTUYECKUX 3a/1a4.

[IpyuMeHATP  MPOCTEHINNE MPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOINTH NpUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEM B MPUPOAE H
YKW3HU, PACTIO3HABATh MIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJMyYEHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyallMd W NPUMEHATb HU3YYCHHBIE IIOHATUSA B IIPOLECCE IIOMCKA PEIICHUS
MaTeMaTHYeCKd CHOPMYIUPOBAHHONW MPOOJIEMBbI, MOJEIUPOBATH peajbHbIC
CUTyalluH Ha S3bIKE TEOMETPUHU, WCCIENOBATh IIOCTPOEHHBIE MOJEIN C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX MTOHITHI U TEOpEM, arnmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KIIACC

KoJsinuecTBO yacoB DJIeKTPOHHbIE
Ne HanMeHoBaHMe pa3jeioB U TeM Kontposbmbie  Ipaxriueckne (uudpossbie)
n/n NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypes
1 BBenenue B ctepeoMeTpuio 10
2 IIpsimble ¥ TIOCKOCTH B ITPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSAMBIX U IJIOCKOCTEN
3 HepneHnHIEmepHOCTL HIPSIMBIX U 12
IJI0CKOCTEN
4 YIubl MeXAY IPSAMBIMU U IUIOCKOCTSMHU 10 1
9) MHororpanHuku 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CEUECHMUSI, PACCTOSIHUS U YIJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0




11 KIIACC

KoanyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne n/m EpOrPAMMEI Beero KO;ITpOJIbHLIe HpﬁaKanecmle 06PA30BATETBLHBIE
padoTsI padoThI pecypesI
1 Temna Bpamienus 12
2 OO6bEMBI TEN 5 1
3 BekTopbl U KOOPAMHATHI B IPOCTPAHCTBE 10 1
4 [ToBTOpeHue, 06001EeHNuE, ; 1
crCcTeMaTH3aIus 3HAHUI
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
HUHTEPHET
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