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INOACHUTEJIBHAA 3AIINCKA

[Iporpamma pabouero kypca «l'eomerpus» 6a3oBoro ypoBHs mis ydammxcs 10 —11
KJIacCOB pa3paboraHa Ha ocHoBe DenepanbHOr0 TOCYJApCTBEHHOTO 00pa3oBaTEIbHOTO
CTaHJapTa CpexHero ooOmero ooOpa3oBaHHs, C y4eTOM TpeOOBaHHI COBPEMEHHOTO MHPA,
OpeIbsSBISEMBIX K  MaTeMaTHUYeCKOMY  OOpa30BaHHI0, U TpaJuLUNA  POCCUHUCKOTO
oOpa3oBanus. Peanuzanus mporpaMmbl 00eCTIeYnBaeT BIAJACHUE KIFOYEBBIMA KOMIIETECHIIUSIMHU,
COCTaBJISIIOLIMMHU OCHOBBI JJII CaMOPa3BUTHUS W HEMPEPHIBHOTO 0O0pa30BaHUSA, IEIOCTHOCTH
O6H_I€Ky.HBTypHOI‘O, JIMYHOCTHOTI'O U ITO3HABATCIILHOI'O PA3BUTHA JINYHOCTHU 06Y'-IaIOH_II/IXCSI.

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocte Kypca Kypca oOyueHMss Ha YpPOBHE cCpeaHero ooOuiero o0pa3oBaHMs
00ycJI0BIeHa NPUHIUIHNAIBHOCTbIO METANPEAMETHBIX U IMPEIMETHBIX pe3yJIbTaTOB 00y4YEHHUs B
HANpaBJICHUU JIMYHOCTHOTO PAa3BUTHUA OOydaronmxcsi, (GOpMHpPOBaHUS (HYHKIIMOHAIBEHOU
MaTeMaTHYeCKOM IpaMOTHOCTH, U3yYeHMs APYTUX Yy4eOHBIX JUCLMIUIMH. PazBuTHe y ywammuxcs
IPABWIbHBIX IPEACTABICHUN 00 OCHOBaX M IPOUCXOXKJIECHUU TI'€OMETPUUYECKUX abcTpakuui,
COXPaHCHHH pPEAJIBHOCTH M MJEAIBHOIO, XapaKTepe OTPAKEHUS MaTEeMaTHMYECKON Hay4dHOU
TEHJECHLUMHA M IPOLECCOB B PEAIbHOM MHUPE, MECTO TEOpPHUM B CHUCTEME HAyKH U PO
MaTeMaTHYeCKOr0 MOJICJIMPOBAHUS B HAyYHOM II03HAHMM W Ha NPAKTUKE CIIOCOOCTBYIOT
(GOpMHUPOBAHHIO HAYYHOIO MHPOBO33PEHHUS Y4YalIUXCS, a TaKXKE XOpOLIee MbIIUIEHUE,
HEeo0X01uMoe AJIs a/lalTalliid B COBPEMEHHOM OOILECTBE.

['eomerpus sBiseTCs OJHUM M3 0a30BBIX IPEIMETOB HA YpPOBHE CpEIHEro OOIIero
o0pa3oBaHMs, TaK Kak 0O€CleYMBaeT BO3MOXKHOCTb HW3Y4YEHMsI KakK JUCLMIUIMHAPHOMN
€CTECTBEHHO-HAy4YHOHN HAIIPaBICHHOCTH, TaK U TYMaHUTAPHOM.

dopmupyeMoe JIOTMYECKOE MBIIIJICHUE NPU U3YYE€HUH OOYyU€HMs HCIOJIb3YyeT HMOHSATHBIE
OCHOBBI TEOMETPHUM M TIOCTPOCHHS IETMOYeK JIOTMYECKUX YTBEP)KACHUH Ml peIIeHHS
reOMETPUYECKUX 3aJad, YMEHUE BBIABUraTb U JOKAa3blBaTh TUIOTE3bl, HEMNOCPEICTBEHHO
UCTIONB3yeMbIe TP OIPEICTICHNU 3aJad €CTECTBEHHO-HAYYHOTO IMKJIA, HAalpHMep, B Kypce
(hU3MKH.

YMeHue opueHTHPOBATHCSI B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCeX cdepax
JEeSTENIbHOCTH 4enoBeka. OpHeHTalus 4eIoBeKa BO BpEMEHH U MPOCTPAHCTBE — HEOOXOIMMOe
yCIIOBHE €ro ObITHS, (hopMa OTPaKEHUsI OKPY’KAIOIIETO MHpPA, YCIOBHUE BBHITOABI MO3HAHUS H
aKTUBHOE TpeoOpa3oBaHue IMpoleaypsl. Miconb30BaHue pa3[eleHHbIX 00pa3oB B paMKax
pPa3IMYHBIX BHUJOB YYEOHOW U TPYAOBOM MEATETLHOCTH SIBISETCS OJHUM M3 Ba)XKHBIX
po(hecCHOHANBFHO BAXKHBIX KaueCTB, MOATOMY aKTyasibHas 3afada (OPMUPOBAHUS Y yUYAIIUXCS
MPOCTPAHCTBEHHOTO MBINIJIEHUSI KaK BUJAOB OOPa3HOTO MBINUICHUS — BAKHBIA KOMIIOHEHT B
MOATOTOBKE K MPAKTUYECKOMN EATEIbHOCTH BO MHOTUX HAlPABJICHUSIX.

[{enb ocBoeHUs MporpaMMbl yueOHOro Kypca «I'eomeTpusi» Ha 6a30BOM ypoBHE 00y4YEeHHUS
— o0mieoOpa3oBaTeabHOE U OOMIEKYJTYPHOE pa3BUTHE OOYYAIOIMUXCA TOCPEACTBOM
oOecrieyeHUss  BO3MOXXHOCTH  NMPUOOPETEHHS W HKCIONB30BAHMUS ~ CHUCTEMATHUYECKUX
F€OMETPUUECKUX 3HAHUM U JEeHCTBUM, KOHKPETHBIX TI'€OMETPUUYECKUX (PUryp, BO3MONKHOCTHU
MMPOAOJIZKCHU A 06pa303aH1/151 10 CIICHHUAJIBHOCTAM, a HCE nepexoaa C IMPUKJIATHBIM
UCTIOJIb30BaHUEM T€OMETPHUH.

[IporpaMmMa 1o ypoBHIO Ha 0a30BOM YypOBHE [UIsl Yy4allUMXCi CpPEAHUX ILIKOJ, HE
UCIBITHIBAIONINX ~ 3HAUMUTEIBHBIX  TPYAHOCTEH  Ha  YpPOBHE  OCHOBHOrO  0OLIEro



oOpazoBanus. Takum o0Opa3zom, oOydaromuecss Ha 0a30BOM ypOBHE JOJDKHBI OCBOUTH OOIIHE
MaTeMaTHYECKUE 3HAHUS, CBSI3aHHBIE CO CIEU(PUKON TeOMETPUN U HEOOXOAMMEBIC JIJIS KU3HH B
coBpeMeHHOM oO1ecTBe. Kpome 3T0ro, y HUX €CTh BO3MOXKHOCTh M3YYHUTh I'€OMETpHUIO Ooliee
riyOoko, eciu B OyJylmieM BO3HUKHET TIOTPEOHOCTh B TI'E€OMETPUYECKHX 3HAHHIX B
npodecCuOHATBLHOMN 1eATENTbHOCTH.

Joctuxenue uenen pa3paboTku IIporpamMmm c y4eToM KOHKPETHBIX
3anau. [IppopureTHBIMU 3a1auaMu OCBOeHUs Kypca «I'eomeTpumn» Ha 6azoBoM ypoBHe B 10-11
KJ1accax sBISIOTCS:

paccMaTpuBaeT MPEJCTABICHUE O CTENEHHM KaK 4acTH MHUPOBOM KyJIbTYpbl M OCO3HAHHE €€
B3aMMOCBSI3M C OTPAaHUYEHHBIM MUPOM;

MOJICJIMPYIOT ~IPEACTAaBIEHUS O MHOTOIpaHHUKAaX U TelaXx Kak O TPaJUIMOHHBIX
MaTeMaTHYECKUX MOJIENISX, YMEIOIUX ONUCHIBATh U U3Y4aTh PAa3IMUHbIC SBJICHUS, OKpYXKarOI1e
MHD;

METO/Ibl, MO3BOJISIOIINE PACcIO3HABaTh YEPTEKU, MOJEIM M B MHUpPE MHOTOTPAaHHUKU Teja U
MHTEIJIEKTA;

BJIaJICHHE METOAAMU PELICHHUS 334 110 IIOCTPOCHUIO N300paKEHUH POCTPAHCTBEHHBIX (QUTYD;
MO3BOJIIET UCIOJb30BaTh METO/Abl OINEPUPOBAHUS BEIIECTBEHHBIMU MOHATHSMH O MHOIMX
IpPaHHMKAX M TeNax, a TAKXKE UX PU3NUECKUX MPUHIUIMAX;

BJIQ/ICHUE aJITOPUTMaMU PEIIEHUsI OCHOBHBIX THIIOBBIX 33/1a4; METO/IbI IPOBE/ICHUS IEPEHOCHBIX
JIOKa3aTeIbHbIX PACCYKACHUN B PELICHUSAX JUISl BHIIOJIHEHUS CTEPEOMETPUUECKUX 3a/1ad U 3a]1a4
C MPAaKTUYECKUM U3MEHEHUEM;

pa3sBUTHE UHTEJUIEKTYaJbHBIX U TBOPYECKUX CIIOCOOHOCTEH OOydaromuxcs, IO3HaBaTEebHON
AKTUBHOCTH, UCCJIEIOBATENIbCKUX YMEHUN, KpUTHUECKONCTH MBIIIJICHUS;

HaBbIKM (YHKIHMOHAJIBHOM TI'PaMOTHOCTH, pEJIEBAaHTHON CTEMEHU: YMEHHME paclo3HaBaTh
IPOSIBIEHUS TE€OMETPUYECKUX NOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEM B W3HAYaJIbHO
KU3HEHHbIX OOBEKTaX M TMpPH H3YYEHUM JPYTUX YUEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCHUMOCTEN U 3aKOHOMEpHOCTEW, (hOpMyIHpoBaThb MX Ha S3bIKE I€OMETPHUIl M CO3/1aBaTh
TEOMETPUUYECKHE MOJEINIHN, IPUMEHATh OCBOCHHBIE T€OMETPUUYECKUE JUISl allllapaTHBIX PEIICHUN
IPAKTUKO- OpPUEHTHUPOBAHHBIX 3a/ady, HWHTEPIPETHUPOBaTL U OLIEHUBATh IOJY4YEHHbIE
pE3yJIBTATHL.

OTnUYUTENBHON YepTOi IPOrpaMMBI SBIISIETCS BKIFOUEHHE B KypC CTEPEOMETPUH B Hauase
€ro M3y4YeHHs 3ajad, ONpPEJCICHHBIX HAa YPOBHE MOCTIIKEHHUS TO3HAHUS, U OMpPEIEICHHBIM
oOpa3oM opraHu3oBaHHas paboTa HaJ HUMH, YTO OOECIIEYMBAET PA3BUTHE JIOTUYECKOTO U
MPOCTPAHCTBEHHOTO  MBIIUICHUS, CTHUMYJIHPYET TMPOTEKAHHE WHTYUTHBHBIX IPOIIECCOB,
MOTHUBHPYET K JAIbHEUIIEMY U3YYEHHIO IIPEIMETA.

[Ipenmourenue OTHAETCS OYEBHIHO-KOHCTPYKTHUBHOMY METONY OOydYeHHUs, TO €cCTh
TEOPETUYECKHE 3HAHUS, HMEIOIIHNECS B CBOCH OCHOBE YyBCTBEHHOCTH MPEIMETHO-TIPAKTUYECKOM
NCATCIIBHOCTH. Pa3Butue IPOCTPAHCTBCHHBIX Hpe}ICTaBHeHHﬁ y ydamuxcs B Kypce
CTEPEOMETPUHU OCYIIECTBISIETCS 3a CUeT PEIICHUs 3a7]ad MO0 CO3JIaHUI0 MPOCTPAHCTBEHHBIX
00pa3oB W 3amad 10 ONEPUPOBAHUIO TPOCTPAHCTBEHHBIMU oOpazamu. Co3ganue oOpaza
MPOUCXOJUT C OMOPOM HAa BUIUMOCTh, a OIEPHUPOBAHUE —B YCIOBHUSAX OTBJICUEHHUS OT
HariisiIHOCTHU, MBICJICHHOI'O U3SMCHCHUSA €0 UCXOAHOI'0 COACPKAHU .

OcHOBHBIE  coaepxkaTenbHble JuHUM Kypca «['eomerpum» B 10-11 kiaccax:
«MHororpanHukmn», «I[IpsiMble U MIOCKOCTH B MPOCTpaHCTBEY, «Tena nuTemnekra», «BekTopsl u
KOOPJMHATHI B IIPOCTPAHCTBE». POPMUPOBAHUE JIOTUUYECKUX YMEHUHN NIPOUCXOJUT HE TOJBKO I10
COJIepXKaTENbHOM JIMHUU, HO | 110 ToJIaM 00y4YeHHsI Ha YPOBHE CPETHETO 00IIero oopa3oBaHusl.



Copepxanue oOpa3oBaHMs, BKJIIOYas NpPEeIMETHbIE pe3yabTaTbl OCBOCHHUSA pabodyeit
IPOrpaMMBbl, paclpeelIeHHbIM 110 TofaM O0y4YeHHs, CTPYKTYPHUPOBAHO TaKUM 00pa3oM, 4TOObI
BJIQ/ICHUE TIE€OMETPUYECKUMHM MOHSTUSMM M HABbIKAMU OCYLIECTBIISJIOCH IIOCTENIEHHO U
MOCTYNATeNbHO, C COOIOJICHUEM MPUHIUMIIOB MPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS OBLIU
OTpeNieIeHbl B CHUCTEME T'€OMETPHUYECKUX MPEICTABICHUNH OOY4YaroMMXCsl, PACUIMpEHHs U
yIOpCTBa. , 00pa3yst IPOYHbIE MHOKECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha usyuenue crenenu orBogutcst 2 yaca B Hepenmto B 10 kimacce u 1 yac B Hepento B 11
KJIacce, Bcero 3a JiBa roga ooydenus - 102 yaeOHBIX yaca.

COJAEP)KAHUE YYEBHOI'O KYPCA
10 KUIACC
IIpsimble 1 pOBHBIE B IPOCTPAHCTBE

OcHoBHbIE TOHATUS cTepeoMeTpuu. Touka, mpsiMasi IIIOCKOCTb, IpocTpaHcTBo. [loHsATHe
00 aKCMOMaTHYECKOM IOCTPOCHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHHM U CIIEACTBUS U3 HUX.

B3anMHoe pacnonoxeHue NpsMbIX B MPOCTPAHCTBE: NEpeceKarolluecs, napauieibHble U
cKpeluBaromuecs: npsmele. [lapannensHocTs NpsAMBIX W MJIOCKOCTEH B IPOCTPAHCTBE:
napaujiCJIbHbIC TMPAMBIC B HNPOCTPAHCTBE; MApPAJJICIIbHOCTD TpéX IMPAMBIX; MMAPATIICIIBHOCTD
npsiMasi M IJIOCKOCTHAs. YIVIBI C COHAIpPABICHHBIMM OKHAaMH; YOl MEXAy B3IJamMu B
npoctpaHcTse. [lapamiensHOCT IIJIOCKOCTEM: napajuieseHas IIJIOCKOCTh; CBOMCTBA
napaeNnbHbIX m1ockocTe. [Ipocreiiue npocTpancTBeHHbIE (PUTYPHI HA IIIIOCKOCTU: TETPa’p,
KyO, mapajuienenumnes; IoCTPOCHUE CEYEHUH.

IlepneHUKYISIPHOCTh M IUIOCKOCTB: OIIOPHBIE INIPSIMBIE B IIPOCTPAHCTBE, IIPSIMBIC
NEepIEHIUKYISIpHbIE M ONOpHbIE K IUIOCKOCTH, TNpPU3HAaKUW (YHIAMEHTHOCTH TpsiMble U
IJIOCKOCTH, BBIBOJBI O MPSMOM OMNOPHOM IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJd MEXAY
IpsAMOit 51 IIJIOCKOCTBIO; IBYTPaHHBIN yrolL, JIMHEWHBIN yroi JIBYTPaHHOI'O
yria. [lepnenauKkyssipHble U HAaKJIIOHHBIE: PACCTOSHUE OT TOYEK 10 IUIOCKOCTH, PACCTOSHUE OT
OpSAMOM 710 TUIOCKOCTH, MPOEKIUs (PUTypbl HAa IUIOCKOCTh. [lepneH uKyasIpHOCTh IIOCKOCTEMH:
npu3HaK (yHIaMEHTHOCTH ABYX IUIocKocTel. Teopema o Tpex omopax.

MHoOrorpaHHuKHu

[lonsiTMe MHOIOrpaHHMKA, OCHOBHBIE DJJIEMEHTBI MHOIOIPDAHHHMKA, OKpYIVIbIE U
HEBBIITYKJIbIE MHOTOI'PAaHHUKH; pa3BEPTKAa MHOrorpanHuka. [Ipusma: nN- yronapHas npusma; rpaHu
U OCHOBAaHMS NPU3MBI; IpsIMasi M HAKJIOHHAs MpPHU3MbI; OOKOBask M IOJIHAS IOBEPXHOCTb
npusMsl. [lapanmenenunen, npsMOYroJIbHBIN MapajulesIeNunes U ero csoucrsa. [Iupamuast: n -
yrojibHas TUpaMHUAa, TpaHUYHash U OINOpHAs MUPaMUbl; OOKOBask M TOJHAs TOBEPXHOCTD
MApaMU/Ibl; IPABUIIbHAS " ycedeHHas nupamua. JJIE€MEHTBI MIPU3MBI "
nupamuel. [IpaBuibHbBIE MHOIOTpaHHUKM: KHUTa «MHOIOTpaHHUKY; IpaBUIIbHAS IIpU3Ma U
HENpaBWIbHAs  NUPAMWJA; IPABWIbHASA  TPEyroibHas  OUpaMuga M NPAaBHJIbHBIN
TeTpa’ip; kyo. [IpencraBnenne o NpaBUIIBHBIX MHOTOTPAaHHHKAX: OKTa’ap, HOJCKa’dap H
nukocadnp. CedeHus: NpU3Mbl U TUPAMUIBL.



Cummerpusi B MPOCTPAHCTBE: CHUMMETPUS  OTHOCUTEIIBHO  TOYEK,  MPSIMBIX,
IUIOCKOCTEH. DIIeMEHThl CUMMETPUM B NUpaMHIaX, Mapajuielenunenax, IpaBHIbHBIX
MHOTOIPaHHUKAX.

Bbluncienue  3J€MEHTOB  MHOTOTPAaHHUKOB: p&Opa, aumaroHanu, yrisl [lnomanp
MOBEPXHOCTU ITOBEPXHOCTH M TIOJHAs MOBEPXHOCTh MPSMBIX MPU3M, IUIONIAb OCHOBAHUS,
IUIOINAAb TTOBEPXHOCTH MOBEPXHOCTU MPSAMBIX Hpu3M. Ilomass mOBEpXHOCTH MOBEPXHOCTH U
NpaBWIbHAsS NHpPaMUAA, IIOCTPOCHHAs Ha IUIOMIAQAM YyCeueHHOW mnupamuipl. [lonsarue 00
o0beme. OOHUMEM NHUpPaMUbl, IPU3MBI.

IPUBECTH TeNO B MNpocTpaHCTBO. COOTHOIIEHUS MEXAY IUIOMAAsIMH IOBEPXHOCTEH,
00BbEMaMu TeJl OTCYTCTBYIOT.

11 KJIACC
Tesa MmukpogoHa

[wmHaprYeckass MOBEPXHOCTh, 00pa3ylolfe IMJINHAPHYECKYI0 TIOBEPXHOCTh, OCh
LWIMHAPUYECKO noBepxHOCTH. L{nnuuap: ocHOBaHME U OOKOBasi MOBEPXHOCTh, 0Opa3yroas u
OCb; IUIOIIA/b IOMEILECHHS U ITOJIHAs IOBEPXHOCTD.

Konunueckass moBepxHOCTb, 00pa3yroliasi KOHHYECKYIO IOBEPXHOCTb, OCb M BEpUIMHA
KOHMYecKol noBepxHocTH. KoHyc: omopa u BepumuHa, oOpasyromias M OCbh; IUIOIIAJIb
IIOMEIIEHUS U MOJIHAsl HOBEPXHOCTh. Y CEYEHHBIH KOHYC: 00pa3yolye U BbICOTa; GYHIAMEHT U
OOKOBast TOBEPXHOCTb.

Cdepa m map: 1eHTp, paguyc, AUAMETp; IUIOMIAJb MNOBEpXHOCTU cdepbl. Bzanmuoe
pacrmosioxeHue cepsl U IIIOCKOCTH; KacaTellbHas TUIOCKOCTh K cdepe; Mmiomaab chepsl.

I/I306pa)KCHI/Ie TCJI TCJ Ha IMJIIOCKOCTH. PaSBépTKa HUINHApA U KOHYCA.

KomOuHamu ten KoMMyTaTopoB M MHOTOTPAHHUKOB. MHOTOTpaHHHUK, OMMCAHHBIA BOKPYT
cdepsl; chepa, 3anrcaHHasi B MHOTOTPaHHUKE, UM TEJIO HHTEIUIEKTA.

[Tonstue 006 oObeme. OcHOBHBIE CBOIicTBa 00BeMOB Teil. Teopema 00 oObeme
IPSMOYTOJBHOTO Mapauiesienunena u cieAcTBis u3 Hero. O0bEM mwmmHIpa, koHyca. O0BEM
1apa u Iiomaan cepsi.

IOPUBECTH TENO B MNPocTpaHCTBO. COOTHOIIEHUST MEXIy IUIOUIaJIMU TOBEPXHOCTEM,
o0beMaMH TeJ OTCYTCTBYIOT.

Ceuenusi mwmHApa (MapajuIeIbHO W OMOPHO OCH), CE€YeHHWEe KOHyca (TmapajuiesibHO
OCHOBAHHMIO U TIPOXO/ISIIEE Yepe3 BEPIINHY), CEUCHHE Iapa.

BexTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha ruIockocTH U B MpocTpaHcTBe. CI0KEHNE U BBIYMTAHUE BEKTOPOB. Y MHOKEHHUE
BEKTOpa 4ucia. PasmenieHue BeKTOopa IO TpeM HEKOMIUIAHApHBIM  BekTopaMm. IIpaBuio
napauienenuneaa. Pemenne  3amaum, 00gacTh  NMPUMEHEHHMs]  TPaBWJI  JICUCTBUH ¢
BeKTOpaMu. [IpsmoyronbHas cucrema KOOpJAUHAT B npocTtpaHcTBe. KoopauHartel
BekTopa. [Ipocreiiine 3amaun B KOOpAMHATax. Yrol Mexay Bekropamu. CkaisipHoOe



MMPOU3BCACHUC BCKTOPOB. Brruncnenue YIJioB MCKOY HaIlTpaBJICHUAMHA n
IIJIOCKOCTAMMU. KOOpI[I/IHaI_II/IOHHO-BeKTopHHﬁ METOI IIpH ONPECACICHUN I'COMECTPHICCKUX 3aaad.

IIVTAHUPYEMBIE PE3YJIbTATDBI
JIMHHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3yiabTaThl OCBOCHUS NpOrpaMMbl ydeOHoOro mnpeamera «MartemaTHKa»
XapaKTepU3YIOTCS:

Fpamancxoe BOCIIUTAHHEC:

CdopMHUpPOBAaHHOCTh TPAXKIAHCKON MO3UIMU OOydYaroIlerocs Kak aKTUBHOTO H
OTBETCTBEHHOTO wiieHa Poccuiickoro oOmecTBa, INpeACTaBICHUE MaTEeMAaTHYeCKUX OCHOB
pa3BUTHS PA3NUYHBIX CTPYKTYp, HAIpaBIICHUs, TMPOLEAYphl 00IIecTBa 00pa3oBaHUs (BBIOOPHI,
OTPOCHI U TIp.), YMEHHE B3aUMOJICHCTBOBATH C ONPEIACICHHBIMU MHCTUTYTAMH B COOTBETCTBUH C
UX 0COOEHHOCTSIMU U Ha3HAYCHUSIMHU.

HanHOTI/I‘IECKOG BOCIIMTAHMC:

c(OPMUPOBAHHOCTHIO POCCUKUCKONH TOCYAAPCTBEHHOW WACHTUYHOCTH, MOIICPKKON K
MPOLJIOMY M HBIHEIIHEH POCCUIICKONM MaTE€MaTUKE, IECHHOCTHBIM OTHOLLEHUEM K JIOCTUKEHUSIM
POCCHUHCKMX MaT€MaTUKOB M POCCHICKON MAaTEMaTHYECKOHM IIKOJIbI, YTOOBI MCIOJIb30BaTh ITH
JOCTH>KEHHS B APYTHX HAayKax, TEXHOJOTHUAX, KJaccaX SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUSA:

OCO3HAaHUEM NYXOBHBIX PAaCXod0B pOCCHfICKOFO HapoJa; CCI)OpMPIpOBaHHOCTL MOPAaJIBHOTO
CO3HAaHUA, STHUYCCKOIO MOBCACHUA, CBA3AHHOIO C MNPAKTHYCCKHUM IMPUMCHCHUCM I[OCTI/I)KGHI/Iﬁ
HAayYKHU U TCPPpUTOPUHN y‘léHOFO; OCO3HAaHUECM JIMYHOTI'O BKJIaJa B ITIOCTPOCHUC 6ynymer0.

IcTeTHYeCKOe BOCIIUTAHHUE:

9CTCTHYCCKUM OTHOIICHHUEM K MUpy, BKJIrO4as OCTCTUKY MAaTEMAaTHYCCKUX
3aKOHOMepHOCTCI>'I, O6’B€KTOB, 3aaad, peIlIeHPIfI, paCCYH(HCHHﬁ; B 3aBUCHUMOCTH oT
MAaTEMATUYCCKHUX aCII€KTOB pPa3JIMYHbIX BUAOB HCKYCCTBA.

dusznyeckoe BOCIUTAHHUE:

C(OPMHUPOBAHHOCTHIO METOJIOB TNPHUMEHEHUS MaTeMAaTHYeCKUX 3HAHWH B 30POBOM U
Oe3omacHOM 00pa3e JKHW3HH, OTBETCTBEHHOTO OTHOIIEHHMS K CBOEMY 3/I0pOBbIO (370pOBOE
NUTaHue, CcOAJlaHCUPOBAHHBIA PEXUM 3aHATHMH W OTAbIXa, peryjspHas JIHMHAMUKa
aKTHUBHOCTH ); DU3ndecKku ¢ BUIOM, Ha 3aHATUSX CIIOPTUBHO-03/I0POBUTEIILHON 30HOM.

TpynoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHUEM IIEHHOCTEH TPYHOJIOOUS; MHTEPECOM K Pa3InYHBIM
chepam mMpodecCHOHANBHON IESITENLHOCTH, MPEKPALICHUIO 3aHATUNA MaTeMaTHKOM © ee
MPUIOKEHUSIMU, YMEHHIO JieJaTh OCO3HAHHBIM BBIOOp Oymyiiei nmpodeccun M pearn30BbIBATh
COOCTBEHHBIE JKM3HEHHBbIE IUIaHBL; TOTOBHOCTb U  CIIOCOOHOCTH K  MAaTeMaTHYECKOMY
00pa30oBaHUI0 U CaMOOOPA30BAaHHWIO HA BCIO KHM3HB; [ OTOBHOCTh K AKTUBHOMY Pa3BUTHIO B
MIPaKTUYECKHX 3a/1adyaX MaTeMaTU4EeCKOM HAIPABICHHOCTH.



IKoJ0THYecKOe BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO KYJIBTYpPhI, TIOHUMAHUEM COIUAIBHBIX COIHATBEHO-3KOHOMHUYECKHIX
MIPOIIECCOB B COCTOSTHUM MPUPOJTHON M COIMAIBHON CPeJibl, 0CO3HAHUEM TJI00AIBHOTO XapaKkTepa
IKOJIOTHYECKUX TPOOIIEeM; OPUCHTAIIMS Ha TPUMEHEHHE MAaTEMAaTHUYECKUX 3HAHUU I PEIIeHUs
3a/1a4 B 00JIACTH OKPY’KAIOIICH Cpeipbl, MNIAHUPOBAHUE TOCICIYIONINX JECHCTBUMA W OLIEHKA HX
BO3MOYKHBIX IMOCJEACTBUH I OKPYKAIOIICH Cpe/Ibl.

HeHHOCTI/I HAYYHOI'O MO3HAHUA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHS, COBPEMEHHBIM TOJAXOA K Pa3BUTHI0O HAyKd H
OOIIECTBEHHON TMpaKTHKH, MOHMMaHHE Cc¢epbl MaTeMaTHYeCKOH HayKM KakK JIeTKOH
JESATEIIBHOCTH, ATAIBl €€ Pa3BUTHSI U MHHOBALMOHHOCTH JUIsl Pa3BUTHUS LIMBWIN3ALMU; BIIAJICHHUE
A3BIKOM MAaTEMaTUKM M MATEMAaTHUYECKOM KYJbTYpPOM KaK MbBITbE ITO3HAHMS MHPA; ' 0TOBHOCTH
M3y4aTh IPOEKTHYIO U MCCIIEA0BATENbCKYIO 1E€ATEIbHOCTh UHANBUAYAIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe pe3yabTaThl OCBOCHHUS ITPOrpaMMbl yueOHOTro mpeaMera «MaTeMaTHKay
XapaKTePU3YIOTCS BJIaJICHUEM YVHHUBEPCATHHBIMU HO3HABAM EIbHBIMU OeliCIEUsMLUL,
VHUBEPCANbHBIMU — KOMMYHUKAMUBHBIMU — OCUCMBUSIMU, — YHUBEPCALbHOIMU — PecyIsimUHbLMU
oeticmsusmu.

1) Vnusepcanvhvie noznasamensnuie oelicmsus, no3goa0mM KOHMPOIUPOBAMs 06aA306ble
KOCHUMUBHblE npoyeccyl obyualowuxcs (0ceoeHue Memooo8 NO3HAHUS OKPYHCAIOue20 Mupa;
npUMeHeHUe 102UYeCKUX, UCCIe008amenbCKux onepayuti, ymeHui pabomams ¢ ungopmayueti) .

Ba3oBble Jornyeckue geiicTBUA:

BBISBIISAITh M XapaKTepU30BaTb OCHOBHBIE INPU3HAKM MaTEeMaTHYECKUX OOBEKTOB, MOHATHH,
CBA3€M  MeXIy  MOHATUSAMHU; GOPMYJIHUPOBATh  OMNpPEAETCHUs  MOHATUMN; COXpaHsIeMbII
CYIIECTBEHHBIN NMPU3HAK KIacCU(PUKAIMHM, OCHOBaHUE JUIsl 000OIIEHNs U CPaBHEHUS, KpUTEpUi
IIPOBE/ICHUS aHAJIN3A;

BOCIIPUHUMATh, (POPMYyITUpPOBaTh U MPe0oOPa30BbIBATE CYXACHUS: MPEAB3ATHIE U OTPHUIIATEIbHBIE,
€MHUYHBIE, YACTHbIE U OOIIUE; YCIOBHBIE;

BBISBIISITH MaTEMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUHS B (PaKTax, NaHHBIX,
HAOJIIOJIEHUSAX W YTBEP)KICHUSX; MPEAJIOKUTh KPUTEPUHM JUIS BBISIBICHHUS OCOOCHHOCTEH U
IIPOTUBOPEYUH;

JlenaTh BBIBOJBI C HCIOJB30BAaHUEM JIOTMKM COXPAHEHMS, JEAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIIO4YECHNAN, YMO3aKIIIOUEHUH 110 aHAJIOTUH;

IIPOBOAMTH CaMOCTOSITENIBHBIE [TOKA3aTENbCTBA MAaTEMaTHUYECKUX YTBEP)KIEHUH (IpsIMBIE U
MPOTUBHBIE), BBICTpPanBaTh apryMEHTalHIo, MIPUBOJUTH IIPUMEPBI "
KOHTPIIPUMEPHI; 000CHOBBIBATh COOCTBEHHbBIE MHEHHUS U BBIBO/IBI;

BBIOpaTh CIoco0 pemieHuss y4eOHOM 3anaud (CpaBHMBATh HECKOJIBKO BapHAHTOB pPEICHHIA,
BbIOMpaTh HanboJiee MOAXOSIINE BApHAHTHI C YUETOM, CAMOCTOSITEIbHO BbIJIEJICHHBIX ).

Ba3oBrble ucciaenoBareyLCKUeE AeliCTBHA:
WCIIOJIB30BaTh BOIMPOCHI KaK MCCIIENIOBATEILCKHN WHCTPYMEHT IO3HAHUS; (OPMYIHPOBATH

BONPOCH, (UKCUpPOBaTh MPOTHBOpPEUHE, NPOOJIEMy, COXpaHATh HCKOMOE M JIaHHOE,
(dbopMHpOBATH TUIIOTE3Y, APTYMEHTHUPOBATH CBOIO MMO3UIIHI0, MHEHHE;



MPOBEJCHUE  CAMOCTOSITEJIbHO  CIUIAHUPOBAHHOIO  AKCIIEPUMEHTA,  HUCCJIEJAOBAHHE IO
YCTaHOBJICHUIO OCOOEHHOCTEH MaTeMaTUYeCKOTO OOBEeKTa, SBICHUS, IPOLIECCa, BBISIBICHUIO
3aBHCUMOCTEHN MeX 1y 00bEKTaMH, SIBJICHUSMH, TPOLIECCAMH;

CaMOCTOSITENIbHO (POpMYyIUPOBaTh O0OOILIEHUS M BBIBOABI IO pe3yJabTaTaM IPOBEAEHHOTO
HaOJI0ICHNS, UCCIIEIOBAHUS, OLICHUBATH JIOCTOBEPHOCTh PE3yJIbTAaTOB, BHIBOJIOB M 0000IICHU;
CIPOrHO3UPOBATh BO3MOXKHOE Pa3BUTHE MPOIIECCa, a TAKXKE BBIIBUHYTh OOPbOY O €ro pa3BUTUU
B HOBBIX YCJIOBHSIX.

Pabora ¢ unopmanmeii:

BBIABIIATh JePUIMT MHOOpMAIMH, TaHHBIX, HEOOXOJUMBIX JJIS OTBETAa HA BOIPOC U PEIICHUS
3az1ay;

BBIOMpaTh  MHQOpPMANMIO W3  WCTOYHMKOB  PAa3iIMYHBIX  TUIOB,  aHAJH3UPOBATbH,
CUCTEeMATU3UPOBATh U UHTEPIPETUPOBATH HHGOPMAIUIO PA3IMYHBIX (JOPM U MPEACTABICHUN;
CTPYKTYpUpOBaTh HMH(POPMALMIO, €€ BBICOKOE TIOJOKEHHE B Pa3IMYHBIX (opMmax,
WLTIOCTPUPOBATH TpaduuecKy;

OLICHUTH HAJCKHOCTh HH()OPMAIIHH IO CAMOCTOSATENIEHO C(HOPMYITHUPOBAHHBIM KPUTEPHSIM.

2) VHhusepcanvhvle KOMMYHUKAMUGHbLE OCliCBUs,  Onpeoensiom  chopmMupo8aHHocms
COYUANLHBIX HABLIKOB 00YYATOUWUXCA.

Oomenue:

BOCIIPHHMMATh U (OPMYJIMPOBATH MHEHHUS B COOTBETCTBHHM C TPeOOBaHMSAMU M HHTEpPECaMU
OOIIeH s ; ICHO, TOYHO, TPAMOTHO BBIPaKaTh CBOIO TOUYKY 3pEHHUS B YCTHBIX U MHUCHMEHHBIX
TCKCTaX, AaBaTb MOsACHCHUA 110 XO04Yy PCIICHHUA 3a1a4, KOMMCHTHPOBAThH HOquCHHBIﬁ PE3yibTaT,
B X0J1e 00CYKJIEHHS 3aJJal0TCSI BOMPOCHI MO CYIIECTBYIOIUM 00CYKIaEMBbIM TeMaM, IIpodiieMam,
pemracMbIM 3aJgadaM, BBICKa3bIBAaIOTCs nuaeu, OPHUCHTUPOBAHHEBIC Ha TIOUCK
PELIEHMI; COMOCTaBIIATh CBOM MHEHHUS C MHEHMSIMHU JPYTUX YYAaCTHUKOB JUAOra, HaXxOJWUTh
JeTald M CXOJCTBO MO3ULMI; B NpaBUIbHOW ¢opMe (QOpMyIupoBaTh pa3HOIIACUs, CBOU
BO3paKEHUS,

pe3yabTaThl peUIeHUs 3aJaud, OKCIEPUMEHTa, HUCCcheoBaHus, mpoekTa; CaMoCcTOATEeThHO
BBIOpaTh (OpMY MPENCTABICHHS C YUETOM 33/1a4Ml MPE3CHTALNN U UHINBUYyaTbHOCTH.

CoTpyaHuuecTBo:

MOHMMATh W HCHOJb30BaTh IMPEUMYIIECTBA KOMAHIHOM W WHAMBHUAYaJIbHON paboOThl IMpHU
PEIICHUN HAYYHBIX 3aJa4d; IpUHUMATb LECJIb COBMECTHOU ACATCIIBHOCTH, IIJIAHUPOBATH
OpPTaHM3aIMI0 COBMECTHOM paboThl, COKpamaTh BUIBI pabOT, JOTOBApUBATHCS, OOCYXKIATh
MIPOIIECC U PE3yIbTaT pabOThI; 0000IIATh MHEHUS HECKOJIBKUX JIIOJICH;

y4acTBOBaTh B TPYMNMOBBIX ¢opMax padoThl (00CykIeHus, OOMEH MHEHHUSMHU, «MO3TOBBIC
HITYPMbBI» U JIPYTHE); BHIIOIHATh CBOIO YacTh pabOThl U KOOPAWHHUPOBATH CBOMU JAECUCTBUS C
IPYTMMH 4YJIEHAMH KOMAaHbI; OIICHUTh KayeCTBO CBOETO BKJIaAa B OOMMA TPOAYKT TO
KpUTCPUAM, YCTAHOBJICHHBIM KOJIJICKTUBHBIM BSaHMOﬂeﬁCTBHeM.

3) Vuusepcanvuvie pezynisamuesnsie oeticmsus, no3601s0wue  Ynpasisams — CMblCIOGbIMU
VCMAHOGKAMU U HCUSHEHHBIMU HABLIKAMU TUYHOCU .

Camoopranuzanus:
COCTaBUTb IJIaH, AITOPUTM PEUICHHS 33/1a4H, BBIOPATh CIIOCOO pelIeHus ¢ YIETOM peabHbIX

PECYpPCOB U €CTECTBEHHBIX BO3MOXKHOCTEH, apryMEeHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI
penieHuit ¢ ydéToM HOBOM MH(MOpMAITUH.



CaMOKOHTPOJIb:

BJIQJICTh HABBIKAMHU ITO3HABATEIHHOUW pPEe(ICKCUU KaK OCO3HAHUS MPOWCXOMSAIINX NEHCTBUH U
MBICITUTEIIBHBIX MPOIECCOB, UX PE3YJbTAaTOB; BIaJICTh METOIaAMU CAMOIIPOBEPKH, CAMOKOHTPOJIS
mpolecca H MOJIy4eHHUs Pe3yIbTaTOB PEIICHUS MAaTEMAaTHUECKOH 3a1a4u;

IPEIBUCTh TPYAHOCTH, KOTOPHIE MOTYT BO3HHMKHYTH NPH BO3HHUKHOBCHHH MPOOJIEM, BHECTH
KOPPEKTUBBI B JICATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSTENBCTB, JAHHBIX, OOHAPYKEHHBIX
oIMOOK, BBISIBIICHHBIX MOTPEOHOCTEH;

OIICHUTH COOTBETCTBHE Pe3yJbTaTa LEIN U YCIOBHSM, OOBSCHUTH MPUYUHBI JOCTHIKCHUS WU
HEJIOCTH)KCHHS PE3YJIbTATOB JICATEIbHOCTH, COBEPIIUTD OIIMOKY, 1aTh OLICHKY IPHOOPETEHHOMY
OTIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
10 KJIACC
OnepupoBaTh NOHATUAMU: TOUKA, IPSMasi, INIOCKOCTb.

HpI/IMeHHTb AKCUOMbI CTCPCOMCTpUM H CICACTBHUA H3 HHX IIPH OIIPCACICHHU
TCOMETPHUICCKUX 3aaad.

OHGpI/IpOBaTI) IMOHATHUAMU: IAPAJJICIIBHOCTb U 000CHOBAaHHOCTh IMPAMBIX U IUIOCKOCTEHA.

KnaccupunupoBarb B3aUMHOE  PAcIlOIOKEHHE OTHOCUTEIIBHO M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MNOHATHSIMM: JBYTPAHHBI yroy, TpaHU JBYTPAaHHOIO yria, pedpo
JBYTPaHHOIO yIJia; JIMHEHHBIA yroJl ABYTPAHHOTO YIJIa; FPalyCHas Mepa JIBYIPaHHOIO yrIJa.

OHGpHpOBaTB MOHATHUAMU: MHOI'OI'PAHHUK, OprrJ'IBIﬁ u HeBLIHYKHLIﬁ MHOT'OT'paHHUK,
9JICMCHTBI MHOT'OI'PAHHUKA, HpaBHJ’ILHLIfI MHOT'OT'paHHUK.

Pacrio3naBaTh OCHOBHBIE BHIbl MHOTOIPAHHUKOB (MHUpaMHAa; MpU3Ma, MPSIMOYTOIbHBIH
napajuiejenumnes, Kyo).

KnaccudumupyiitTe MHOTOTpaHHHMKH, BBIOMpass OCHOBaHHUS A KiaccupuKamuu
(BBIMTYKJIBIE M HEBBIMYKIbIE MHOTOTPAHHHWKHU; TPABUJIbHBIE MHOTOTPAaHHUKH, TPSMbIE H
HAKJIOHHBIC MIPU3MBI, TTAPAJUICTICTTUTICIIBI).

OHepI/IPOBaTI) IMOHATHUAMU: CEKYIIas IMIOCKOCTh, CCHCHUEC MHOT'OT'PaAHHHUKOB.
OOBICHATH IMPUHIHUIIBI TOCTPOCHUA CC‘-ICHHfI, HCIIOJIB3Y METO L Ha6JIIO,Z[CHI/IH.

CTpouTh CeyeHHEe MHOTOTPAHHUKOB METOJOM CII€JOBAHMsS, BBIIOJIHATH (BBIHOCHBIC)
IJIOCKHUE YEPTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYP: BUJ CBEPXY, COOKY, TOPU30OHTAIIBHO.

PemraTs 3ala4yi 10 HaxO0XICHUIO TCOMETPHUYCCKUX BCIWYUH II10 o6pa3uaM N
aJIropurMam, nNpuMeEHsA TPaAUIIUOHHBIC aHAIUTUYCCKHUE MCTOABI ITPU IMMOCTAHOBKEC CTaHAAPTHBIX
MATEMATHYCCKUX 3a7da4 110 BBIYHCIICHHIO paCCTOSIHI/Iﬁ MCXKAY ABYMs TOYKaMH, OT TOYCK O
MIPAMBIX, OT TOYECK O INIOCKOCTHU, MCKIY CKPCIINMBAHUAMU YMCHBIIAIOTCA OTKIIOHCHUS.



PemraTs 3aga4u 110 HAXOXIACHUIO TI'COMCTPHYCCKHUX BCJIIMYUH 110 06pa3uaM nim
aJIropurMam, nNpuMeHAd TPpaaJulIMOHHBIC aHAIUTUYCCKUE MCTOABI ITPU IMOCTAHOBKE CTAHAAPTHBIX
MAaTCMAaTUYCCKUX 3a4ad IO BBIYHUCJICHHUIO YITIOB MCKAY CKPCIONWBAHUAMU, MCKAY IMPAMBIMU U
IMJIIOCKOCTHBIMH, MCXKAY IJIIOCKOCTAMU, IBYI'PAHHBIMU YI'JIaMU.

Bbruucnate 00beMbl M IUIOL[AM OBEPXHOCTH MHOI'OIPAaHHHMKOB (IIPU3MBbI, MUPAMUIbI) C
OpUMEHEHHEM (OPMYIIbI; COXPAaHUTh COOTHOIIEGHHE MEXIy IUIOMIAJIMH IOBEPXHOCTH,
00bEMaMU TAKMX MHOT'OI'PaHHUKOB.

OnepupoBarh MOHATHUSAMM: CHMMETPUS B IPOCTPAHCTBE; LIEHTP, OChb MU IUIOCKOCTH
CUMMETPUU; IIEHTP, OCh U TUIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekath, MpeoOpa3oBbIBATE U MHTEPIPETUPOBATH WHPOPMALIUIO O TMPOCTPAHCTBEHHBIX
reoMeTpUIeCcKuX (pUrypax, nmpencTaBIeHHBIX HA YEPTEKaX U PUCYHKAX.

[lpumensTp reomeTpuveckue (GakThl Ui PEHICHUS CTEPEOMETPUYECKHX — 3a/ad,
IIPOTHO3UPYIOIIMX HECKOJIbKO IIAroB PELIECHHUs, €CIIM YCIOBHUSA IPUMEHEHMS 3alaHbl B SIBHOU

dbopwme.

IIpuMeHATh NpOCTEHIINEe MPOTPaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHMKALMOHHBIE
CHCTEMBI IPU COOJIIOJICHUH CTEPEOMETPUYECKHX 3a/1a4.

HpI/IBeCTI/I IMPUMCPbI MATCMATUYCCKHX SaKOHOMepHOCTeﬁ B IpUpOAC U JKU3HU, PACIIO3HATDH
JAOIMMOJIHUTCIIBHBIC 3aKOHOMEPHOCTU B UCKYCCTBC.

HpI/IMeHI/ITB IMOJTYYCHHBIC 3HAHUS HA NPUMEPC: MPOAHAIN3UPOBATHL PCAJIBHBIC CUTYyallUn U
MMPUMCHUTDH HU3YYCHHBIC IOHATHA B mponecce IIOHUCKa PEeIICHUA MaTEMaTHYCCKH
Cq)OpMYHHpOBaHHOﬁ HpO6JICMLI, CMOJCIMPOBATE PCAJIBHBIC Ha A3BIKC pacucTta CUTyalluu,
MOCTPOUTHL MOCTPOCHHBIC MOACIU C HUCIOJb30BAHUEM T'COMETPHUUYCCKHUX MMOHATHH H BBIBOOB,
O6pa6OTaTB anre6pbl; Peniate MMPAKTUYCCKUC 3aJaa4u, CBs3aHHBIC C HaxX0XJICHHUCM
TCOMETPHUICCKUX BCINYHH .

11 KJIACC

OnepupoBaTb  NOHATUSAMM:  KpyIylas  IOBEPXHOCTh,  OOpasyrolue  Kpyriyo
MOBEPXHOCTh; HMWJIMHJIP; KOHUYECKas MOBEPXHOCTh, OOpa3yrollue KOHHUYECKYI0 MOBEPXHOCTb,
KOHYC; cpeprueckasi IOBEpXHOCTb.

Pacno3naBats Tena tenedona (HUIUHAP, KOHYC, chepa u map).

OOBsACHUTH CIOCOOBI MOTYUYECHHUS Tell.

KnaccugunupoBars B3auMHOE pacioiokeHne cepsl U IOCKOCTH.

OnepupoBaTh  NMOHATUSMH:  IIAPOBOM  CETMEHT, ONOPHBIM  CETMEHT, CETrMEHT
BBICOTBI; IIaPOBOM CJIOM, OIIOPA LIAPOBOI0O CJI0s1, BBICOTA IIAPOBOIO CJI0; IIAPOBOM CEKTOP.

Boeruncnsate 00beMbl M KBaJpaTHBIC MMOBEPXHOCTH TENl WHTEIICKTyala, Te€OMETPUUISCKUE
Tea ¢ IpUMeHeHHueM (GOpPMYIIbI.

OnepupoBaTh NOHSATHUSAMH: MHOTOI'PAaHHHK, BIUCAHHBIA B c(epy U ONMUCAHHBIH BOKpYT
cdepsl; chepa, 3anMcaHHasi B MHOTOTPaHHUKE WU TeJle NHTEIJUIEKTA.



BeraucnsaTs cooTHOIIEHNE MCXKAY IUIoIagsIMu HOBCpXHOCTeﬁ 1 00beEMaMHU TeJl.

N300paxkatp u3ydaemble (UTYpBI OT PyK M C TPUMEHEHHEM MPOCTHIX YEPTEKHBIX
UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IJIOCKUE YEPTEXKHU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX (QUTYp: BUA
CBEpXY, CBEPXY, CHU3Y; IOCTPOUTH pa3Jien Tel.

W3BnekaTh, HHTEPIPETUPOBATh U MPE0OpPa30BBIBaTh WH(POPMALIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUYeCcKuX (purypax, npeicTaBieHHBIX HA YEPTEKaX U PUCYHKAX.

OnepupoBaTh BEKTOPOM IOHSATHUS B IPOCTPAHCTBE.

BrI BRITONIHSCTE IIGfICTBPI?I CJIOKCHUS BCKTOPOB, BBHIYMTBIBAHHA BCKTOPOB M YMHOKCHUA
BCKTOPOB Ha 4YHUCJIa, O6’[>$ICH$I$I, KaKuM o6pa30M OHH HeﬁCTBYIOT.

HpI/IMeHHTb IIpaBUJIO IApaJUICIICIIUIICIA.

OnepupoBaTh MOHATHSMH: JI€KAPTOBbIE KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJb
BEKTOpa, PAaBHOIIPABUE BEKTOPOB, KOOPAMHATBI BEKTOPOB, MEXKIY BEKTOPAMH, CKaJISAPHOE
IIPOU3BEJICHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIUIAHAPHBIE KOHTYPHI.

Haxomure cTpykTypy BEKTOPOB M PHUCYWTE€ BEKTOPHBIE YHMCIA MEXIY BEKTOpPAMH,
CKAJIIPHBIM MPOU3BEACHUEM, pPACKIAJbIBATE BEKTOP IO HECKOJIBKUM HEKOJUIMHEAPHbBIM
BEKTOpaM.

3aaBaTh IUIOCKOCTh YPaBHEHHH B IEKapTOBOM CUCTEME KOOpPMHAT.

HpI/IMeHHTB TCOMETPHUICCKUC (I)aKTLI IJiL pelICHUd  CTCPCOMCTPUYCCKUX  3a4a4,
IMPOTHO3UPYIOMIUX HECKOJBKO MIaroB pCmiCcHHA, C€CJIIM YCJIIOBUSA NPUMCHCHHA 3aJaHbl B SIBHOU

dopme.

Peniate HpOCTCﬁH.IHG TCOMCTPHUICCKUC 3aJIa4r HAa IPUMCHCHHUEC BECKTOPHO-KOOPAWUHATHOT'O
METOJa.

PemaTte 3amaun 1o J0Ka3aTenbCTBY MATEMATHMYECKUX B3aUMOCBA3EH W HAXOXKIACHUIO
FeOMETPUUYECKON BETMYMHBI M0 o0pa3laM WM alropuTMaMm, NpuMeHss 3(pPeKTUBHbIE METObI
IIPH BBINIOJHEHUU CTAaHIAPTHBIX MATEMaTUYECKUX 3a1a4.

[IpuMeHATh mMpocCTeillre MPOrpaMMHBIE CPEJICTBA U 3AJIEKTPOHHO-KOMMYHHMKAIIMOHHBIE
CUCTEMBI IIpU COOJIOJICHUH CTEPEOMETPUUYECKUX 3a/1a4.

[IpuBecTr mpuMepbl MaTeMaTUYECKUX 3aKOHOMEPHOCTEN B MPUPOJIE U )KU3HHU, PACIIO3HATH
JIOTIOJIHUTEIIbHBIE 3aKOHOMEPHOCTU B HCKYCCTBE.

[TpuMeHUTh TONTyYeHHBIC 3HAHUS Ha TPUMEpe: MPOAHATN3UPOBATh PeabHbIe CUTYAIlUU H
NPUMEHUTh W3y4YCHHBIE TMOHATHS B  MpoIecce TMOUCKAa  PEIICHUS  MaTeMaTHYeCKU
cOpPMYITHPOBaHHOW TPOOJIEMBI, CMOJCIUPOBATh pealilbHbIE Ha S3bIKE pacueTa CHUTYaIlHH,
MOCTPOUTH TMOCTPOCHHBIC MOACIU C HUCIOJB30BAHUCM TCOMCTPUYCCKUX HOHATHU U BBIBOOB,
obpaborarp anreOpsl; Pemrath  mpakThueckwe  3amadd, CBS3aHHBIE C  HaXOXIACHUEM
TCOMCTPHUICCKUX BCIIUYHNH.



TEMATUYECKOE NJ1IAHUPOBAHMUE

10 KJIACC
Ne HasBaHu1e pasgenos 1 Tem Npor paMmmbl Konn4ectso 4acoB
n/n Bcero| KoHTporkeHble MpakTnyeckme
paboTbI paboTbI
1 BeeneHwue B cTepeomeTputo 10
2 MpsiMble 1 poBHbIe B NpocTpaHCTBeE. [MapannensHOCTb NPSMbIX U NIIOCKOCTEN 12 1
3 [MepneHanKynapHOCTb NPSMbIX 1 MIIOCKOCTEN 12
4 Y r1bl MeXAy B3rnsgamMm U niiockOCTAMM 10 1
5 MHororpaHHUKIN 11 1
6 O6BEMBI MHOT OF paHHMKOB 9 1
7 [MoBTOpPEHME: PadMePbl, PACCTOSAHWUA U YT Ibl. 4 1
OB EE KOJTMYECTBO YACOB MO NMNPOrPAMME 68 5 0
11 KJIACC
Ne HasBaHve pasgernoB 1 Tem npor pammbl Konnyectso 4acoB
n/n Bcero| KoHTporbHble MpakTnyeckme
paboTbI paboThI
1 Terna MmmkpodoHa 12
2 Ob6rembl TEN 5 1
3 BexTopbl 1 KOOpAMHATLI B NPOCTPaHCTBE 10 1
4 MoBTOpeEHMe, 0BOOLLIEHNE, CCTEMaT3aLMS 3HaHWUI 7 1
OB EE KOJTMYECTBO YACOB MO NMPOIrPAMME 34 3 0




NMOYPOYHOE NJIAHUPOBAHUE

10 KJIACC
No Tema ypoka KonnuectBo yacoB
/1 Bcero | KouTponbsHbie
paboThI
1 OCHOBHBIE TIOHATHS CTEPEOMETPUH: TOUKA, IPSIMasi, TNIOCKOCTh, TPOCTpaHcTBO. [IpaBuia n3o0pakeHus Ha PUCYHKAX: 1
M300paKeHMs MIIOCKOCTE!, apaslieIbHbIX NMPSMBIX (OTPE3KOB), BHICTYMAIONINX OTPE3KOB.
2 [lonsATHA: nepecekaromuecs IMI0CKOCTH, IEPECEKAONIUECS IPSIMOJIMHENHBIC U IITIOCKOCTHBIE. 1
3 Bxoanas koHTpoapHas padbora 1 1
4 OCHOBHBIE MOHATUS CTEPEOMETPUU. AKCUOMBI cTepeoMeTpur. HEKOTOpbIE CIeICTBUSA U3 aKCUOM. 1
5 OCHOBHBIE MOHATUS CTEPEOMETPUN. AKCUOMBI cCTEpeoMeTpur. HEeKOTOpbIe CIeICTBUS U3 aKCHOM. 1
6 HauanpHble cBeieHns 0 Kyoe U mupamujie, uX pa3BepTkax u Mojensx. CedeHrus MHOTOTPaHHUKOB 1
7 HavanbpHble cBeieHUs 0 KyOe U nupaMuJie, UX pa3BepTkax u Mojensx. CedeHusi MHOTOIpaHHUKOB 1
8 HauanpHble cBeieHns 0 Kybe U mupaMujie, uX pa3BepTkax u Moaensax. CeueHrus MHOTOTPaHHUKOB 1
9 KonTponbHas pabora o Teme «BBefieHHEe B CTEPEOMETPHIO» 1 1
10- | B3aumHoe pacmosiokeHue IBYX NPSAMbIX B IPOCTPAHCTBE 3
12
13- | [MapamiensHOCTH IPSMO# U TUIOCKOCTH 4
16
17- | [lapainenbHOCTh MIOCKOCTEN 3
19
20- | IlpeoGpazoBanue ¢uryp B npoctpancTse. [lapayuienbHoe IpoeKTUPOBaHMUE. 4
23
24 Kontponbnas padota no teme «llapaniensHOCTb B IPOCTPaHCTBEY 1 1
25- | Yron mexay npsMbIME B TPOCTPAHCTBE 2
26
27- | llepneHAuKyISIpHOCTH MPSIMOI U TUIOCKOCTH 3
29
30- | [lepnennukynsp v HaKJIOHHAS 3
33
34- | Teopema o TpEx mepreHANKYIAPaxX 3
38
39- | Yron mexay npsAMoil U IIIOCKOCTHIO 3




41
42 KonTponbHas pabora o teme «llepneHInKyIIpHOCTS B IPOCTPAHCTBE» 1 1
43- JIByrpaHHBIN yroi. Yros Mexay AByMsl INIOCKOCTSIMU 3
45
46- | IlepnenauKyIspHBIE IIOCKOCTH 3
48
49- | Ilomans OPTOroHAIBHOM MPOSKIINN 2
50
51 KonTponbHas pabora o teme «llepneHInKyIIpHOCTS B IPOCTPAHCTBE» 1 1
52- ITonsTue Mmuororpannuka. Ifpusma, mioniaae NOBEPXHOCTH IIPU3MBI, 3
54
55- | [Mapamnenenunen 3
S7
58- | [lupamuna. IlpaBunbHasg nupaMusa. 4
61
62- | Yceuennas nupamua. [Laomaas MOBEPXHOCTH MTHPAMUIbI 2
63
64 KonTtposnsHas padora mo reme « MHOTOrpaHHUKID 1 1
65 HroroBoe noBTopenue Kypca reomerpuu 10-ro kmacca 3
66 [IpomexyTouHas aTTecTarys 1 1
67- | HroroBoe moBTOpeHue Kypca reomerpun 10-ro kiacca 3
68
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 6
11 KJIACC
No Tema ypoka KonunuecTBo yacoB
/T Bcero KonTponbabie
paboThI
1 Cdepa u map: HeHTp, paanyc, AMAMETP; TUIOMIAAb ITOBEPXHOCTH CHEPHI 1
2 Bsaumnoe pacnonoxenne chepsl U MIIOCKOCTH;, KacaTedbHasl IIIOCKOCTh K cepe; mIomas cepbl 1
3 N3o6paxenue chepsl, mapa Ha minockoctu. CedeHus mapa 1
4 [unuHaprdeckas TOBEPXHOCT, 00pa3yIoNye MUINHAPUIESCKONU MMOBEPXHOCTH, OCh ITMIIMHAPUYECKON TOBEPXHOCTH 1
5 Hunuaap: ocHoBaHMe U OOKOBasi MOBEPXHOCTH, 00pa3yoIias U 0Ch; IIOMAAb I0JIa U MOJTHAS TOBEPXHOCTh 1
6 N3o0pakeHune mumHapa Ha TIocKocTh. Pa3BépTka nmunuaapa. CeueHus IMHIpa (TTOCKOCTH, MapauIeIbHON UITH 1




OTIOPHOM OCH IWJIMHJIPA)

7 Konnueckasi moBepXHOCTh, 00pa3ylonias KOHUYECKYI0 MOBEPXHOCTh, OCh M BEPIIMHA KOHUYECKOH MOBEPXHOCTH 1
8 Konyc: onopa u Bepiinna, o0pa3yro1ias v oCb; IJIOMAIb 10Ja U MOJIHAS TOBEPXHOCTh 1
9 Y cedeHHBIH KOHYC: 00pa3yromiue 1 BeICOTa; PyHIaMEHT U OOKOBAsi IOBEPXHOCTH 1
10 N300paxkeHne KoHyca Ha MI0CKOCTH. Pa3BépTka konyca. CedeHus KoHyca (TUIOCKOCTH, TapauIeIbHOW OCHOBAHHUIO, 1
U TUIOCKOCTHOCTH, MPOXOJIALICH uepe3 BepUINHY)
11 KomOunanwst ten apy3eil 1 MHOTOTPaHHUKOB 1
12 MHororpaHHuK, ONUCaHHbINA BOKPYT cepsl; chepa, 3anrcaHHas B MHOTOTPAaHHUKE WM B TEJI€ WHTEIJICKTa 1
13 [Tonsitue 06 o6beMe. OCHOBHBIE CBOWCTBA 00BEMOB TEJ 1
14 O6BEM UIMH]Ipa, KOHYyCa 1
15 O0BEM tIapa ¥ mwiomaan cheps 1
16 MIPUBECTH TEJIO0 B MPOCTpaHCcTBO. COOTHOLICHUS MEXKIY TUIONIA/IIMU MTOBEPXHOCTEH, 00beMaMy T€Jl HUUYTh HE 1
17 KonTponbnas pabora no temam «Tena mukpodona» u «O0bEMBI TEI» 1
18 BekTop Ha MII0CKOCTH M B TPOCTPAHCTBE 1
19 CocraBiieHHE U BBIYMTAaHUE BEKTOPOB 1
20 YMHOXKEHHE BEKTOPA Ha YUCIIO 1
21 Pa3menienue BekTopa Mo Tpem HeKOMITIaHapHbBIM BekTopaMm. [IpaBuio napamienenunena 1
22 Pemenue 3a1a4, 06JacTH NpUMEHEHUS NPABUJ IEHCTBUHN C BEKTOpaMHU 1
23 [IpsmoyronbHasg cucteMa KoopauHat B mpocTpancTBe. Koopanuarsl Bektopa. [IpocTelimume 3agaun B KOOpAMHATAX 1
24 Yron mexxay BekTopamu. CKalisipHOE ITPOU3BEICHHE BEKTOPOB 1
25 Brruuciienue yrioB MeXy HalpaBICHUSIMH U TUIOCKOCTSIMH 1
26 KoopanHaoHHO-BEKTOPHBII METO/I PU ONPEeICHUH T€OMETPHUECKUX 3ajay. 1
27 KonTponbHas pabota no Teme "BeKTopbl 1 KOOpAWHATHI B TpoCTpaHcTBE" 1
28 [ToBTOpenue, 0606menHne u cucrematu3anus 3HaHuid. OCHOBHBIE PUTYPHI, (PAKTHI, BBIBOJIBI Kypca IIIAHUMETPUHU 1
29 [ToBTOpenue, 0606menHne u cucrematu3anus 3HaHuid. OCHOBHBIE (PUTYPHI, (PaKTHI, BEIBOJBI Kypca IIIAHUMETPUHU 1
30 IToBTOpenue, 0000IIeHNE B CUCTEMaTH3aIMsI 3HAaHWH. 3a/1aui TUTAHUMETPUH U METOJIBI HX PEIICHHUSI 1
31 IToBTOpenue, 00001IeHNE U CUCTeMaTH3alMsl 3HaHUH. 3a/1auy TUIAHUMETPUU U METOJIbl UX PElIeHUs 1
32 [ToBTOpenue, 06061menHne u cucremaTu3anus 3HaHuid. OCHOBHbIE (PUTYpPBI, (DaKThI, BBIBOBI Kypca CTEPEOMETPUHN 1
33 HToroBast KOHTpOJIbHAs paboTa 1
34 [ToBTOpeHme, 0600IIeHNE U CUCTEMATU3AIINS 3HAHUH 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

w
S




JIuTepaTrypa u cpeacTBa 00y4eHHus

IleyaTHbIe MOCOOUS

Hopmamusnvie doxymenmol

®denepalibHbII rOCYAapCTBEHHBIN CTaHAAPT OOMIETO CPETHET000pa30BaHUS.
[TpumepHBIe TPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBanus. Matemaruka. (CTaHIapThl
BTOpoOro nokosienus). — M.: [Ipocsemenune. 2010.

[TpumepHoii mporpammel 1o Kypcey reomerpuu (10 — 11 kmaccsl), CO31aHHONM Ha OCHOBE
eMHON KOHIICTIIINY MTPETIOAaBaHMsI MATEMAaTHKU B CPEIHEH IIKOJE, pa3paboTaHHON
A.I''Mepaznskom, B.b.ITononckum, M.C. Sxupom, JI.A. HOMUPOBCKHM, BKITFOUEHHBIX B
cucremy «Anropumt ycrexa» (M.: Bentana-I'pad, 2014) u o6ecnieuena YMK mist 7-9-ro
kiaccoB «I'eomerpust — 10», «I"'eomerpust — 11»/ A.I'.Mep3amsik, B.b.IlonoHckuid,

M.C Sxup/M.: Benrana-I'pad, 2014.

VYpoku reoMeTpuu ¢ IpuMeHEeHuEM HH(POpMaAIMOHHBIX TexHoorui. 10-11

kiaccel./E.M.CaBuenko.-3 u3n., crepeorurt. — M.: [Inanera,2015

Y4yebHO-MeTOANYECKHE KOMILIEKThI

1. Teomerpus: 10 kiacc: yueOHHK AJIs ydaluxcsi 00IIe00pa3oBaTeNbHBIX YUPEKICHU/
A.T'. Mep3msk, B.b. ITonouckuit, M.C. fxup. — M. :Benrana-I'pad, 2012.

2. T'eomerpust: 10 kiacce: AMJaKTUYECKUE MaTepUabl: COOPHUK 3a/1a4 U KOHTPOJIbHBIX
pabot/ A.I'. Mep3msk, B.b. ITononckuii, M.C. Sxup. — M. :Benrana-I'pag, 2013.

3. Teomerpus: 10 knacc: metoguueckoe nocodue/ E.B. Bynko, A.I'. Mep3msik, B.b.
[Tonouckuit, M.C. SAAxup. — M. :Benrana-I'pad, 2013.

4. Teomerpus: 11 kiacc: yueOHMK JUIs yyamuxcs o011eo0pa3oBaTeNbHbIX YUPExKICHHH/
A.l". Mep3insik, B.b. [Tononckuit, M.C. Sxup. — M. :Bentana-I'pad, 2013.

5. Teomerpus: 11 knace: qunakTuyeckue MaTepuaibl: COOPHUK 3a7a4 U KOHTPOJIbHBIX
pabot / A.T'. Mep3nsk, B.b. [lononckuii, M.C. SAkup. — M. :Benrana-I'pad, 2013.

6. Teomerpus: 11 knacc: meronnueckoe mocodoue/E.B. Byniko, A.I'. Mep3nsk, B.b.
[Tonouckuit, M.C. SIxup. — M. :Benrana-I'pag, 2013.



