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IHHOACHUTEJBbHAA 3AIINCKA

Pabouas mporpamma yuebHoro kypca «I'eomerpusi» 6a30BOro ypoBHS A5 00Y4arOIUXCs
10 —11 kmaccoB pa3paborana Ha ocHOBe DenepaabHOTO roCyIapCTBEHHOTO 00pa30BaTEIbLHOTO
CTaHJapTa CpexHero oomero odpa3oBaHus, C YU4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHIA,
HPEABSIBIAEMBIX K MaTEMAaTHUYECKOMY OOpPa30BaHUIO, U TPAIUIMK POCCHUICKOTO 00pa3oBaHMS.
Peanu3zanus  mporpamMMbl  oOecrieuMBaeT  OBJAJCHHE  KIIOYEBHIMH  KOMIICTCHLUSMH,
COCTaBJISIIOIMIMU OCHOBY JUIS CaMOpa3BUTHSA M HENPEPHIBHOTO 00pa3oBaHMWs, LEIOCTHOCTD
OOIIEKYIbTYPHOTO, TIMYHOCTHOTO U MTO3HABATEIBHOTO Pa3BUTHS IMYHOCTH 00YUaIOIINXCS.

HEJIN U3YYEHUSA YYEBHOTI'O KYPCA

BaxxnocTe y4eOHOro Kypca T€OMETPMHM Ha YpPOBHE CpEIHEro ooOImero oOpa3oBaHUS
O6yCJIOBJ'I€Ha HpaKTHHGCKOﬁ SHAYUMOCTBIO MCTAIPCIAMCTHBIX W MNPCIMCETHBIX PE3YyJIbTATOB
0o0y4eHHs TeOMETPUM B HAIMpPaBJIEHUU JIMYHOCTHOTO Pa3BUTHs 0Oydarommxcs, (GOopMUPOBaHUS
(YHKIMOHAJIHHONM MaTeMaTHYeCKOW T'PaMOTHOCTH, W3YYEHHUS JAPYIHX YYEOHBIX TUCIMILIHH.
PazBute y oOyuaroumxcs NpaBUIBHBIX MPEACTABICHUN O CYIIHOCTH M MPOUCXOXKACHUU
TEOMETPHUYECKUX a0CTPAKIM, COOTHOIICHUU PEATbHOTO U UJCABHOTO, XapaKTepe OTPaKEeHUs
MaTeMaTU4YECKO HAyKOW SBJIECHUU U MPOIECCOB PEATIbBHOTO MHpPaA, MECTE T€OMETPUM B CUCTEME
HAayK W poJii MATEMATHUYCCKOIO MOACIMPOBAHHMA B HAYYHOM IIO3HAHUHW ©W B IPAKTHKE
crocoOcTByeT (OPMHPOBAHUIO HAy4YHOTO MHPOBO33PEHMSI YYaIIMXCS, a TakKe KadecTB
MBIIIJIICHHUA, HGOGXOI[I/IMBIX AJIg aganTalui B COBpECMCHHOM OGH.IGCTBG.

I'eomerpust sBiseTcss OXHUM U3 0a30BBIX INPEAMETOB HAa YPOBHE CpPEIHEro OOIIEero
o0pa3oBaHus, Tak Kak OOECleYrBAaeT BO3MOXKHOCTb M3Y4YEHHs KaK JUCLMIUIMH €CTECTBEHHO-
Hay4HOU HAaIIPaBJIEHHOCTH, TAK U TYMaHUTAPHOM.

Jlormueckoe MbllUIeHHE, (GOPMUPYEMOE MPU H3YUYEHUU OOYYaIOIIMMHUCS MOHSITUHHBIX
OCHOB TE€OMETPUU U TOCTPOCHUHM LEMOYKU JIOTUYECKUX YTBEPKACHHM B XOJ€ peUIeHUs



TCOMETPUYCCKUX 3a/lad, YMEHHE BBIIBUTaTh M ONPOBEPraTh THIIOTE3bl HEMOCPEICTBEHHO
UCTIONB3YIOTCS TIPU PEIICHWH 3a7ad €CTeCTBEHHO-HAyYHOTO IMKIA, B YaCTHOCTH U3 Kypca
bu3uKy.

YMeHue opueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX 00IaCTAX
NeSITebHOCTH 4enoBeka. OpHeHTaIus YyelloBeKa BO BpEMEHU M MIPOCTPAHCTBE — HEOOXOAUMOE
YCIIOBUE €T0 COLUATBHOIO OBbITHSA, (hOpMa OTpaKEHHSI OKPY>KAIOIIEr0 MUPA, YCIOBUE YCIIEIIHOTO
MO3HAHUS u AKTUBHOTO npeoOpazoBaHus JEHCTBUTENBHOCTH. OnepupoBaHue
MIPOCTPAHCTBEHHBIMH 00pa3aMu O0O0BbEIUHSET pa3Hble BUAbI yUeOHOW U TPYAOBOI JeSATENIbHOCTH,
SIBIISIETCS.  OJHUM H3 TNPO(EecCHOHAIBHO BAXXKHBIX KAdecTB, IMOITOMY aKTyajdbHa 3ajada
dbopMupoBaHUs y 00ydaroIUXCsi IPOCTPAHCTBEHHOTO MBIIIJICHHS KaK Pa3HOBUAHOCTH 00pa3HOTO
MBIIIEHUS — CYILIECTBEHHOT0 KOMIIOHEHTA B MOJTOTOBKE K MPAKTUYECKON NEATETBbHOCTH I10
MHOTUM HampaBJIeHUSIM.

Llens ocBoeHUs MporpaMmbl yaeOHOTo Kypca «I'eoMmeTpus» Ha 0a30BOM YPOBHE 00yUEHUS
— o0mieoOpazoBarenbHOE W OOIIEKYJIBTYpHOE pa3BUTHE OOydalolUXcs depes obOecredeHue
BO3MOXXHOCTH MPHOOPETEHUSI M UCIIOIB30BAHUSI CUCTEMATHYECKUX T'€OMETPUYECKUX 3HAHWUU U
NecTBUH, crienu(UIHBIX TEOMETPUH, BO3SMOXXHOCTH YCIEITHOT'O MPOAOJKEHHST 00pa30BaHuUs 10
CTHEIUATBHOCTSIM, HE CBS3aHHBIM C MPUKJIATHBIM HCITOJIb30BAHHEM T€OMETPHH.

[Iporpamma o reomeTpun Ha 6a30BOM YpOBHE IpeTHa3HAuEHa Il 00y4aIOLNXCs CpeTHEH
IIKOJIbI, HE WCIHBITHIBABIINX 3HAYMTENBHBIX 3aTPyJHCHHH HAa YPOBHE OCHOBHOTO OOMIETO
oOpa3oBanus. Takum o0pazom, oOydaromiuecss Ha 0a30BOM ypOBHE JOJKHBI OCBOHUTH OOIIME
MaTeMaTHYECKUEe YMEHUS, CBSI3aHHBIE CO CIeM(DHUKON TeOMEeTpHH U HeOOXOAMMEBIE JUTSI )KU3HU B
COBpeMEHHOM o0mecTBe. Kpome 3T0ro, OHM MMEIOT BO3MOKHOCTh M3YYHUTh I'€OMETPHIO Ooee
riyOOKO, €clii B JajbHEUIIEeM BO3HUKHET HEOOXOAMMOCTh B T'€OMETPHUYCCKUX 3HAHUAX B
npodecCHOHATBLHON 1eATEIbHOCTH.

I[OCTI/DKGHI/IG e OCBOCHUSA NPOrpaMMEbL O6€CH€‘II/IBaeTC$I PCHICHHUEM COOTBCTCTBYIOINX
3amau. [IpmopureTHBIMU 3a/1auaMu OCBOCHHUsI Kypca «I eomeTpum» Ha 6a30BoM ypoBHE B 10—11
KJIaccax sIBJISIIOTCS:

e (opMupoBaHHE NPEACTABICHUS O TEOMETPUU KaK YaCTH MUPOBOM KyJIbTYpbl M OCO3HAHUE
€€ B3aMMOCBSI3H C OKPY>KAIOIIIUM MUPOM;

e (opmupoBaHUE MPEACTABICHUS O MHOTOTPAaHHUKAX U TeJlaX BPAIICHUS KaK O BAKHEHUIITNX
MaTE€MaTUYECKUX MOJENAX, IMO3BOJIAIONIMX ONMCHIBATH W M3y4aTh pa3HbIC SIBICHUS
OKPYaroIlero Mupa;

e (opmupoBaHHE yMEHHsS paclo3HaBaThb Ha 4YepTekKax, MOJEISAX U B peaJbHOM MHpE
MHOTOIPAaHHUKHU U Te€Ja BPAILICHHUS;

e OBJIQJICHWE METOJAaMM pEIICHUs 3aJady Ha TIOCTPOCHHS Ha  HM300paXKEHUAX
MPOCTPAHCTBEHHBIX (DUTYD;

e (opMupoOBaHHE YMEHHUS ONIEPUPOBATH OCHOBHBIMHU MOHATUSMHU O MHOTOTPAHHUKAX U TEJIaX
BpAIICHUS U UX OCHOBHBIMU CBONCTBaMU;

e OBJIQJICHUWE AITOPUTMAMH pEIIEHUS OCHOBHBIX THIIOB 331a4; (POPMHPOBAHUE YMEHHS
IIPOBOJIUTh  HECJOKHBIE  JIOKA3aTElIbHbIE  PACCYXKJIECHHS B  XOAE€  pEUICHUs
CTEPEOMETPUYECKHUX 3a/1a4 U 3a/1a4 C IPAKTUYECKUM COACPKAHUEM;

e pa3BUTHE MHTEJUIEKTYaJlbHBIX W  TBOPYECKHX  CIIOCOOHOCTEH  OOyyaroumxcs,
MO3HABATEJIbHOW aKTUBHOCTH, UCCIIEOBATEILCKUX YMEHUHN, KpUTUYHOCTH MBIIILICHNUS,

e (QopmupoBanue (yHKUHOHAIBHOM TPAMOTHOCTH, PEJIEBAHTHOM T'€OMETPHUH: yMEHHE
pacro3HaBaTh MPOSBICHHUS T'€OMETPUYECKUX MOHATUH, 0OBEKTOB M 3aKOHOMEPHOCTEH B
pEaIbHBIX JKU3HEHHBIX CHUTYalUsX U MPU H3YYEHUU JPYTUX Y4YEOHBIX MPEIMETOB,
IPOSIBJIICHUS 3aBUCUMOCTEH 1 3aKOHOMEPHOCTEH, POPMYIHPOBAThH UX HA A3BIKE TEOMETPHH



Y CO3/1aBaTh F€OMETPUUECKHE MOJEIH, IPUMEHATh OCBOCHHBIM I'€OMETPUYECKHI anmapaT
JUISL PELICHUs] IIPAKTUKO-OPUEHTUPOBAHHBIX 3a]a4, MHTEPIPETUPOBAaTbH U OLICHUBATH
IIOJIyYEHHBIE PE3YJIBTATHL.

OTIUYHUTENBHOW 0COOCHHOCTHIO IPOTPAMMEI SIBIISIETCS BKIIIOYCHHE B KypC CTEPEOMETPHH B
Ha4aJIC Cro U3YyUYCHUM 3aia4, pCUIACMbIX Ha YPOBHC MHTYUTHBHOTO ITO3HAHUA, U OHpC,Z[GHéHHBIM
o0pa3oM opraHm3oBaHHas paboOTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO W
[IPOCTPAHCTBEHHOI'O  MBIIUIEHUSA, CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX IIPOLIECCOB,
MOTHBHUPYET K JAbHEHIIIEMY H3yUCHHIO ITPEIMETA.

[Ipenmourenue oOTAAETCA HAIISAHO-KOHCTPYKTUBHOMY METOAY OOYy4YeHHUs, TO €cCTh
TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEIMETHO-NPAKTUYECCKON
NesITeNIbHOCTH. Pa3BuTHe MPOCTPaHCTBEHHBIX MPEACTABICHUH Y yUalIUXCs B Kypce CTepeoMeTpUn
MPOBOAMTCS 3a CYET pElIeHUs 3a7ad Ha CO3JaHHe MPOCTPAHCTBEHHBIX 00pa3oB W 3ajady Ha
OlepUpPOBaHUE MPOCTPAHCTBEHHBIMU oOpazamu. Co3naHue oOpas3a MPOBOAMTCS C OMOPOM Ha
HATJISTHOCTh, a OTIEPHUPOBAHUE 00PA30M — B YCIIOBHSIX OTBIICUCHHUS OT HATJISITHOCTH, MBICJICHHOTO
U3MEHEHUS €ro UCXOJHOTO COJepKaHUSI.

OcHoBHBIE coaepkaTenbHble JHMHUM Kypca «l'eomerpum» B 10-11 knaccax:
«MHororpanHukn», «IIpsiMble U TIIIOCKOCTH B IPOCTpaHCTBE», «Tena BpameHus», «Bektopsl u
KOOpJMHATHI B IPOCTPAHCTBE». POPMUPOBAHHE JTOTUUECKUX YMEHHUI pactpeensieTcs He TOJIbKO
[0 COJIep)KaTeNbHBIM JIMHUSAM, HO W MO rojaM OOy4YeHHS Ha YPOBHE CpEIHEro oOIero
o0Opa3oBaHusl.

Cognepxanre 00pa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pPE3yJbTaTaM OCBOCHUS
paboueli MporpaMMBbI, pactpeAeIEHHBIM I10 ToJaM 00y4YeHHS, CTPYKTYPHUPOBAHO TaKKM 00pa3oM,
I-ITO6I>I OBJIaCHUC TCOMECTPUUCCKUMHU INOHATUAMHAU n HaBbIKaMH OCYHICCTBJIAIIOCH
MIOCJICIOBATEIFHO W IIOCTYMATENbHO, C COOJIONEHUEM MPUHIIMIIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHHW BKJIIFOHAJIUCH B O6H_IYIO CUCTCMY I'COMCTPUICCKUX Hpe,Z[CTaB.HeHI/Iﬁ O6yanOH_II/IXC$I,
pacmupsis U yriyOusist e€, 00pa3ys IpOYHbIE MHOYKECTBEHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGBHOM IIJIAHE

Ha usyuenue reomerpun otBogutcs 2 yaca B Heaelnto B 10 kiacce u 1 yac B Henento B 11
KJ1acce, BCero 3a JiBa roga o0ydenus - 102 ydyeOHBIX yaca.

COJAEPKAHUE YYEBHOI'O KYPCA

10 KJIACC
[IpsiMble U MJIOCKOCTH B MPOCTPAHCTBE

OcHoBHBIE TIOHATHS cTepeoMeTpur. Touka, mpsiMasi, JI0CKOCTh, IPOCTpaHcTBO. [loHsATHE
00 aKCMOMaTHYECKOM IIOCTPOEHUU CTEPEOMETPUH: AKCHOMBI CTEPEOMETPHH U CIICACTBUS U3 HUX.

B3aumHoe pacnosioskeHue MpsIMBIX B IMPOCTPAHCTBE: MEpPECeKaroluecs, napajuiebHble 1
cKpemuBampomuecss npsamsle. llapamnensHOCTs NpAMBIX M IUIOCKOCTEH B  IIPOCTPAHCTBE:
napajuleJibHble TMpsSIMble B IPOCTPAHCTBE; MapaJICNIbHOCTh TPEX NPSMBIX; MHapaiiedIbHOCTh
IpPSIMOM M IJIOCKOCTH. YTJBbl C COHAIIPABICHHBIMU CTOPOHAMHM; YIOJI MEXKIY IPSIMBIMU B
npoctpaHcTBe. [lapannenbHOCTh  IJIOCKOCTEW:  MapajulesibHbIE  IUIOCKOCTH;  CBOMCTBa



napajuleNIbHBIX TiockocTei. [IpocTeiimme npocTpaHCTBEHHBIE (GUTYPBI HA MIIOCKOCTU: TETPAdIP,
KyO, apayieNienumnea; MOCTPOCHUE CEUCHHIA.

[lepneHAMKyYIAPHOCTD NPSIMOM U INIOCKOCTHU: IEPIEHAUKYJIIPHBIE ITPSIMBIE B IPOCTPAHCTBE,
IpsIMbIE TapajuleibHble U NEPHNEHAMKYJSAPHBIE K IUIOCKOCTH, IMPHU3HAK NEPIECHIUKYJISIPHOCTU
IIPSIMOM U IVIOCKOCTH, TEOPEMA O IPSIMOU NEPIEHANKYIISIPHON INIOCKOCTHU. YTJIbl B IIPOCTPAHCTBE:
YIroJl MEXAy MPSIMON M IUIOCKOCTBIO; JABYTPAHHBIM YroJj, JIMHEHHBIA yroJl IBYTPaHHOIO YTia.
[lepnieHAUKYIISIp U HAKJIOHHBIE: PACCTOSTHUE OT TOYKHU 0 INIOCKOCTH, PACCTOSIHUE OT MPSAMOM 110
IUIOCKOCTH, MPOEKIHA (PUrypsl Ha IJIOCKOCTb. IlepneHAuKyIsIpHOCTh IUIOCKOCTEH: HpU3HAK
NEPIEHAUKYISIPHOCTH ABYX IIIOCKOCTER. Teopema o TpéX neprneHuKyispax.

MHOrorpaHHUKHU

[lonssTHE MHOTOIpaHHMKA, OCHOBHBIE DJIEMEHTBl MHOTIOIDAHHUKA, BBIIYKIbIE U
HEBBIITYKJIbIE MHOI'OTPAaHHUKH; pa3BEPTKa MHOrorpaHHuka. IIpusma: n-yronpHas npusma; rpaHu
Y OCHOBAHMS MPHU3MBI; NIPsIMasi U HaKJIOHHAs MIPU3MbI; OOKOBAsi U MOJHAs IOBEPXHOCTh IPU3MBI.
[Tapamienenunen, nTpsAMOYroJIbHBIA ITapajuIeIeNuIe] U ero cBoicrTea. Ilupamupa: n-yroiapHas
nupamMu/ia, TpaHM W OCHOBaHME IUPaMUAbI; OOKOBas M IOJIHAs MOBEPXHOCTb MHPAMM[BL;
IpaBWIbHAasg M YycCeu€HHas MNHUpaMuja. OJIEMEHTbl MNpU3Mbl M nUpaMuisl. llpaBuibHbIE
MHOTOTPaHHMKH: MOHSATHE NPABUIBHOIO MHOIOIDAHHUKA; MPAaBUJIbHAS IPU3Ma U IIPABWIIBHAS
nUpaMu/Ia; MpaBUIIbHAS TPEYToJbHas MUPaMUIa U PaBUIIbHBIN TeTpadp; Ky0. [Ipencrasienue o
IIPABWJIBHBIX MHOTOTPAHHUKAX: OKTa’Ip, AOJAEKadAp U ukoca’ap. CeueHus NpU3Mbl U IMPAMUIBL.

CumMeTpusi B MPOCTPAHCTBE: CUMMETPUS OTHOCUTENIBHO TOYKH, MPSIMOMN, MJIOCKOCTH.
DNEeMEHTB CAMMETPUH B TUpaMUJIaX, TapauieenueiaX, MPaBUIbHBIX MHOTOTPaHHUKAX.

Brruncienue 3neMeHTOB MHOTOIpaHHHMKOB: pEOpa, auaroHaimd, yrisl. Ilmomans G0KoBOi
MOBEPXHOCTH M TIOJIHOM MMOBEPXHOCTHU MPSIMOU MPU3MBI, TUIOIIAIh OCHOBaHHH, TeopeMa 0 O0KOBOM
MOBEPXHOCTHU MpsIMOM mpu3Mbl. [lmomaas OOKOBOIM MOBEPXHOCTU U MOBEPXHOCTH MPABUIIbHOU
UpaMU/Ibl, TEOpEMa O IUIoIaaN yceu€HHOM nupamuasl. Ilonstie 06 00béme. O0BEM MpaMUIbI,
IIPU3MBIL.

[TonoGubie Tema B mpocTpaHcTBE. COOTHOMICHHS] MEXIY IUIOMAIIMUA TTOBEPXHOCTEH,
00BEMamMK MOJOOHBIX TEIl.

11 KJIACC
Tesa BpalieHus
[{unuHaapudeckass TOBEPXHOCTh, O0Opa3ymoIMe MWJIMHIPHYECKON TOBEPXHOCTH, OCh

WIMHAPUYECKON MOBepXHOCTH. LIMmuHp: ocHOBaHUs U OOKOBAas MOBEPXHOCTh, 00pasyloIias u
OCh; TUIOIIAh OOKOBOW U TTOJTHOW MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 0Opa3yrolllie KOHHYECKOW IMOBEPXHOCTHU, OChb M BEpIIMHA
KOHMUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME M BepuUIMHA, 0Opasymoomas U OCh; IJIOLIA]b
OOKOBOW W TIOJIHOW IMOBEPXHOCTH. Y CEUEHHBIN KOHYC: OOpa3yroIue W BBICOTA, OCHOBAHHS W
OOKOBast MOBEPXHOCTb.

Cdepa u map: LEHTp, paauyc, OUAMETp; IUIOLIaAb IMOBEpXHOCTU cdepbl. Bzanmuoe
pacnooxkeHue cepbl U MI0CKOCTH; KacaTellbHas TNIOCKOCTh K cdepe; miomanb chepsl.

N3o0pakenue Ten BpallleHHUsI Ha IIIOCKOCTH. Pa3BEépTka HuIMHApa U KOHYyca.



KomOunanuu Ten BpaleHHS ¥ MHOTOTPaHHUKOB. MHOTOTrpaHHMK, OMHMCAHHBIN OKOJIO
cdepsl; cdepa, BliMcaHHAs B MHOTOTPAHHUK, UITU TEJIO BPAIICHUS.

[Monstne 06 o00BEMe. OcHOBHBIE CBOWcTBa 00BEMOB Ten. Teopema 00 00béMe
IPSMOYTOJIBHOTO NapalieNienuiena u ciieAcTBus u3 He€. O0bpéM nmmuHapa, Konyca. O0bEM mapa
U TUTOIIA b ChEpBHI.

[TonoOuele Tema B mpocTpaHcTBe. COOTHOLICHHS MEXIY IUIOMIAISIMH IOBEPXHOCTEH,
00BéMaMHU ITOJOOHBIX TEI.

Ceuenuss 1wiMHApa (HapauieIbHO W NEPHEHIUKYISIPHO OCH), CEYEHMsI KOHyca
(mapasuienbHOE OCHOBAHHIO M IPOXOAAIIEE Yepe3 BEPIIMHY ), CEUCHUS L1apa.

BeKTopbI M KOOPAHHATHI B MPOCTPAHCTBE

BekTop Ha miockocTy U B mpocTpaHcTBe. CIOKEHUE U BEIYMTAHUE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha 4Mcio. PasnokeHue BekTopa MO0 TpEM HEKOMIUIAHAPHBIM BekTopaM. lIpasuio
napauienenunena. Penienue 3anad, CBI3aHHBIX ¢ IPUMEHEHHUEM ITPaBUII IEHCTBUHI C BEKTOPAMHU.
[IpsimoyronpHas cuctema KoopAauHAaT B mpocTpaHcTBe. Koopaunatel BekTopa. Ilpocteitmne
3aJa4d B KOOpIMHATaxX. Yroa Mexay BekTopamu. CKalsipHOE NPOU3BEICHHE BEKTOPOB.
Borunicienue yrioB MeXAy NpsAMBIMH M IUIOCKOCTAMHU. KOOpauHATHO-BEKTOPHBIM METOA NpU
PEILICHNN T€OMETPUYECKUX 3a/1a4.

IIVTAHUPYEMBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3YJIBTATBHI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHS MpPOrpamMMbl y4deOHOro mpeamera «MaTemMaTukay
XapaKTEepPU3yIOTC:

I'paxxnanckoe BocnuTanue:

C(OPMHPOBAHHOCTBIO TPAXKAAHCKOM MO3MLIMM OOYydYalOIIerocs Kak aKTUBHOTO H
OTBETCTBEHHOI'O 4JIEHAa POCCHMCKOTO OOIIEeCTBa, MPEACTaBIEHUEM O MaTeMaTHYECKHX OCHOBaX
(YHKIMOHUPOBAHUSL PA3IUYHBIX CTPYKTYp, SBICHHH, MNpPOIENyp TIpakJaHCKOro oOriecTBa
(BBIOOPBI, OMPOCHI M TMp.), YMEHHEM B3aHUMOJCHCTBOBATh C COLIMAIBHBIMU HHCTUTYTaMU B
COOTBETCTBUH C UX (YHKIMSIMHU ¥ Ha3HAYECHUEM.

IlarpuoTHyeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNUCKON TPAKIAHCKON UACHTUIHOCTH, YBOXKCHHS K TIPOIIIOMY H
HACTOALLIEMY POCCHIUCKOM MaT€MAaTUKH, LIEHHOCTHBIM OTHOLIEHUEM K JOCTHKEHUAM POCCUNUCKUX
MaTeMaTUKOB U POCCHUICKOM MaTeMaTHYECKOW IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JTOCTHKCHUH B
JIpYTHX HayKaX, TEXHOJIOTUAX, chepax SIKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA

OCO3HAaHWEM JIyXOBHBIX IICHHOCTEH pOCCHUHCKOrO Hapoja, CcGHOPMUPOBAHHOCTHIO
HPAaBCTBCHHOI'O CO3HAHUSA, OTUYCCKOTO MOBCACHUA, CBA3AHHOI'O C MPAKTUYCCKUM NMPUMCHCHUCM



JOCTHXKCHUI HayKH W JESATEIBHOCTHIO YUYEHOrO; OCO3HAHHEM JIMYHOTO BKJAJa B MOCTPOCHUE
YCTOWYHBOTO Oy IyIIEro.

IcTeTHYECKOE BOCIUTAHUE:

9CTCTHYCCKHUM OTHOLICHUEM K MHpYy, BKJIrO4asd 9CTCTUKY MAaTEMATUYCCKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aja4, pEIICHHH, pPacCYKIECHUW; BOCHPHUUMYHBOCTHIO K
MAaTCMAaTUYCCKUM ACIICKTaM pa3JIMYHbIX BUJOB UCKYCCTBA.

duznyeckoe BoCIUTAHNE:

c(OPMHUPOBAHHOCTHIO YMECHHUS IPUMEHSTh MaTEeMaTHYECKUE 3HAHKS B UHTEPECaX 3710pOBOTO
u Oe3omacHoro obpa3a >KHU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO (30pOBOE
NUTaHue, cCOATAHCUPOBAHHBIM PEXXKUM 3aHSATHI U OTIbIXa, PETYJISIpHas (pU3HUecKasi akTHBHOCTH);
q)HSH‘-IGCKOFO COBCPIICHCTBOBAHUA, npu 3aHATUAX CHOpTI/IBHO-OBHOpOBHTeHBHOﬁ
JeSITeITbHOCTBIO.

TpyaoBoe BociMTaHue:

TOTOBHOCTBIO K TPYJY, OCO3HAaHHUEM IIEHHOCTU TPYHOIIOOUS; MHTEPECOM K Pa3IMYHBIM
cdepaM npodeccnoHANBHON JESITENbHOCTH, CBA3aHHBIM C MaTeMAaTUKOW M €€ MPHUII0KEHUSIMH,
YMEHHEM COBEpILaTh OCO3HAHHBIN BBIOOp Oynymiei mpodeccun U pealn3oBbIBaTh COOCTBEHHBIE
KM3HEHHBIC IUIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K MaTeMaTH4ecKOMy OOpa3oBaHHMIO M
camM000pa30BaHUIO HA IPOTSHKEHUH BCEH )KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PELLICHUN
NPaKTHYECKHUX 3a]a4 MaTeMaTHYECKON HAalPaBIEHHOCTH.

IKo0JI0rHYecKoe BOCIIUTAHUE:

c(OPMUPOBAHHOCTHIO HJKOJIOTMUYECKON KYyJNbTYypbl, MOHUMAHUEM BIHMSHHUS COLUAIBHO-
HSKOHOMHUYECKUX IPOLIECCOB HA COCTOSIHUE MPUPOJAHOW W COLMAIBHOM Cpeibl, OCO3HAHUEM
NI00AaTbHOTO  XapakTepa JKOJIOTMYECKUX  MpoOsieM; OpueHTalued Ha  NpUMEHEHHE
MaTeMAaTHYECKUX 3HAHWN JJIs PEIICHUS 3a7ad B 00JIACTH OKPYIXKAIOUICH Cpelbl, MIIaHUPOBAHUS
MIOCTYTIKOB M OLICHKH UX BO3MOXXHBIX MOCJIEACTBUAN ISl OKPYKAOIIEH CPEBI.

HeHHOCTH HAYYHOI'O IMTO3HAHUA:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAYKU U OOILECTBEHHOW NMPAKTHKH, TOHUMaHUEM MaTEeMaTHYeCKON HayKH Kak cepsl
YEJIOBEYECKON JEATENILHOCTH, 3TANlOB €€ pa3BUTHS U 3HAUMMOCTH JUIsl Pa3BUTHs LIMBWIN3ALNY;
OBJIaJICHUEM SI3bIKOM MAaTEMAaTHKU U MaTEMaTHUYECKON KYJIbTYypOi Kak CpeZCTBOM IMO3HAHUS MUPA;
TOTOBHOCTBIO OCYILLIECTBIISITh IPOEKTHYIO U UCCIIEN0BATENIBCKYIO AEATEIBHOCTh MHIUBUIYAJIbHO
U B TpYTIIIE.

METAIIPEJMETHBIE PE3YJIbTATbBI

MertanpenmMeTHbIe pe3yIbTaThl OCBOCHHS IPOrpaMMBbl Y4eOHOTO TipenMera «MareMaTukay
XapaKTePU3YIOTCS OBJIAJICHUEM YHUBEPCATHHBIMUA HO3HABAMEbHBIMU OCUCMBUIMU,
VHUBEPCALHBIMU — KOMMYHUKAMUBHBIMU — OUCMBUAMY,  YHUBEPCATbHbIMU — pe2ylsmuUGHbLMU
oeticmeusmu.



1) Ynusepcanvuvie nosnasamenvusie oeticmsus, obecneuusaiom Gopmuposarue 6a308bix
KOCHUMUBHBIX NPOYECCO8 00YHarwmuxcsa (0c8oeHue Memooo8 NO3HAHUSA OKPYHCarowe20 Mupa,
npUMeHeHUe 102UYECKUX, UCCIe008AMeNbCKUX Onepayull, yMeHul pabomams ¢ uHgopmayuetr).

Ba3zoBrble JJornuyeckue aeiicTBHUA:

e BBIBIATH U XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKM MaTEeMaTHYECKHX OOBEKTOB,
NOHATHH, OTHOIIEHUH MEXAy MOHATHAMH; (OPMYJIUPOBATH OIpPEACICHUS MOHATHIA;
YCTaHABJIMBATh CYIIECTBEHHbIN NMPU3HAK KJIACCU(PUKALMU, OCHOBAHUS AJIsi 000OIICHUS U
CpaBHEHUS, KPUTEPUHU MTPOBOJIMMOI0 aHAJIU3A;

e BOCIHPHUHHMATh, (OPMYJIUPOBATH U IPEOOPA3OBHIBATH CYKICHUS: YTBEPAWUTEIbHBIE U
OTpULATCIIbHBIC, CIMHUYHBIC, HACTHBIC 1 O6H_II/IG; YCJIOBHBIC;

e BBIABIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOPEUUS B (paKTax,
JaHHBIX, HaGJIIO,ZleHI/IHX U  YTBCPXKACHUAX; NpCIjiaraTb KpPUTCPUHU [JI1 BBIABJICHUA
3aKOHOMEPHOCTEN ¥ TPOTHUBOPEUHI;

L] ACJIaTb BBIBOJAbI C HCIIOJIb30BAHUCM 3dKOHOB JIOTUKH, ACAYKTUBHBIX U HMHAYKTUBHBIX
YMO3aKJIIOYeHU N, YMO3AKITIOUCHUH IO aHAJIOTHH;

e TPOBOJUTH CAMOCTOSITENILHO JJOKA3aTENbCTBA MATEMAaTUYECKUX YTBEPXKIECHUHN (IIpsIMbIE U
OT IIPOTHUBHOTI0), BBICTPANBaTh apryMEHTALMIO, IPUBOIUTH IPUMEPBI U KOHTPIPUMEPHI;
000CHOBBIBAaTh COOCTBEHHbBIE CY>KICHHS U BHIBOJIBI;

e BBIOMpaTh CHOCOO pemieHuss y4eOHOW 3amayu  (CpaBHHUBATh HECKOJIBKO BapHaHTOB
peuicHu, BBIGI/IpaTb HaI/I6OJIee HOI[XO,Z[}IH_II/Iﬁ C y‘IéTOM CaAMOCTOATCIIBHO BBIACIICHHBIX
KPUTEPHUEB).

Ba3zoBrbIe ucciaenoBareLCKHue NeliCTBUA:

e HCIIOJIB30BATh BOMPOCHI KaK MCCIEAOBATEIHCKUN HHCTPYMEHT MO3HAHUS; POPMYTHUPOBATH
BOTIPOCHI, (PUKCUPYIOIIHE MPOTHBOPEYHE, TPOOIeMY, YCTaHABIMBATHL HCKOMOE H JIAHHOE,
dbopMUPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO0, MHEHUE;

e TMPOBOJUTH CAMOCTOSITSIIBHO CIUIAHUPOBAHHBIA JKCIICPUMEHT, HCCIICJIOBAHHE TIO
YCTAaHOBJICHUIO OCOOCHHOCTEH MaTeMaTH4YecKOro OOBEKTa, SBJICHHS, MpOIlecca,
BBISIBJICHHIO 3aBUCUMOCTEH MEXKTy 00OBEKTaMH, SBIICHUSMH, IPOIIECCAMHU;

e CaMOCTOSATENHHO (POpMyTHPOBATH 000OIIEHNUS U BBIBOJBI 110 PE3yJIbTaTaM MPOBEAEHHOTO
HAOJIIOJICHUS, HWCCIICIOBAaHMUs, OICHHBATh JOCTOBEPHOCTH IOJYYECHHBIX pE3yJIbTATOB,
BBIBOJOB 1 0000IIEHNI;

e IMPOTHO3UPOBATH BO3MOXHOE Pa3BUTHE MPOIECCa, a TAKIKE BBIJBUTATH MPEAIIOIOKCHHS O
€ro pa3BUTUH B HOBBIX YCIIOBUSIX.

Paborta ¢ nnopmanmeii:

e BBUIBIIATH AepUUIUTHI HHPOPMALIMH, TaHHBIX, HEOOXOIUMBIX JUIsl OTBETA Ha BOIIPOC M JJIS
pelIeHus 3a/1a4u;

e BbIOMpaTh WHGOPMAIMIO M3 HUCTOYHUKOB pPAa3IMYHBIX THUIIOB, AHAIM3HPOBATH,
CHCTEeMaTH3UPOBaTh M HHTEPIPETHPOBATh MH(OPMANHNIO PA3INYHBIX BHIOB M (HOPM
IPECTaBICHHUS;

e CTPYKTYpHpOBaTb HH(MOPMALMIO, TPEICTAaBIATh €& B  pasuMyHbIX  (opmax,
WITIOCTPUPOBATh IpaUuecKy;

e OICHMBAaTh HAASKHOCTH HWHPOPMAIMM IO CAMOCTOATENHFHO C(HOPMYIMPOBAHHBIM
KPUTEPHSIM.

2) Vuueepcanvhvie KOMMYyHUKAmMUuHble Oelicmsus, o0becneyusarom c@hopmupo8aHHoCmy
COYUATLHBIX HABLIKOB 00YUAIOUUXCAL.



Oo0menue:

e BOCHPHUHHUMATHh U (HOPMYJIHPOBATH CYKIEHUS B COOTBETCTBUHU C YCIOBUSMHU U IENSAMU
O6H_IGHI/I}I; SICHO, TOYHO, 'PAaMOTHO BbIPAKAaTh CBOIO TOYKY 3PCHUS B YCTHBIX U TMCbMCHHBIX
TEKCTax, JaBaTh IMOSICHEHHs MO XOJy PELIEHUS 3a/ayl, KOMMEHTHUPOBATh MOTYYEHHbIN
pe3yabTar;

e B X0/€ 00CYXICHHUS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYXTaeMOU TEMBbI, TTPOOIEMBI,
pemaeMOI‘/'I 3ala4yy, BBICKA3bIBATb UACHU, HALICIICHHBIC HA MMOWCK PCHICHUSA; COIOCTABIIATH
CBOM CYXJICHUS C CY>KJICHUSMU APYTUX YYACTHUKOB JIMaora, 0OHapy>KMBaTh pa3inyuue u
CXOACTBO TIO3UIMH; B KOPPEKTHOH Qopme QGOopMyIUpOBaTh pa3HOTIACHS, CBOU
BO3PaKEHUS;

e IPEACTABIIATH PE3YIbTAThl PEIICHUSA 3a4a4M, DKCIIEPUMEHTA, UCCICHOBAaHHUS, IPOEKTA;
CaMOCTOSITENIbHO BBIOMPATh (hOpMAaT BBICTYIUIEHHS C Y4€TOM 3a/Jay MpPE3eHTALUd U
0COOEHHOCTEH ayTUTOPHH.

CoTpyaHn4ecTBo:

e TIOHHMMATh W HCIOJB30BaTh MPEUMYIIECTBA KOMAaHIHON W HHIMBUIYAIHLHONH pabOTHI MpH
peleHnH y4eOHBIX 3a]ad; MPUHUMATh I1eJIb COBMECTHOM NEATEeNbHOCTH, MJIAaHUPOBATH
OpraHu3allii0 COBMECTHOH paboThI, pachpenessiaTh BUABI padoT, JOroBapuBaThCS,
00CYX/1aTh MPOLIECC U PE3YIbTAT PabOThI; 0000IIaTh MHEHHUS HECKOJIBKHX JIIOJICH;

e Y4YacTBOBaTh B TIPYMNMOBBIX (opmax paboThl (0OCYXIeHHs, OOMEH MHEHHH, «MO3TOBBIC
IITYPMBD» M UHBIE); BHITOIHATH CBOIO YaCTh pabOTH M KOOPJMHUPOBATH CBOM JICHCTBHS C
JIPYTUMU 4YJIEHAMH KOMaH]Ibl; OIEHHBATh KAYeCTBO CBOETO BKJIaJa B OOLIMI MPOAYKT IO
KPUTEPHIM, CHOPMYITMPOBAHHBIM YYAaCTHUKAMHU B3aUMOJICHCTBUSI.

3) Vuusepcanvhuvie pecynamuensie oeilicmsus, obecneyusarom opmMuposanue CMulclo8bix
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranmn3anusi:

e  COCTaBJIATH IUIAH, AJITOPUTM PELICHHS 3a]1a4, BHIOMPATh CIOCO0 pElIeHus C yI€ToM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh U
KOPPEKTHPOBATh BAPUAHTHI pEIICHUH ¢ y4éTOM HOBOW MH(pOpMAaLIUH.

CaMOKOHTPOJIb:

e  BJAJETh HaBbIKAMM MTO3HABATEIBHOMN peIEeKCUU KaK OCO3HAHUS COBEPIIAEMBbIX JCHCTBHIMA
U MBICIMTEIBHBIX IPOLECCOB, UX PE3yJIbTAaTOB; BIAAETh CIIOCOOAMHU CaMOIIPOBEPKH,
CaMOKOHTPOJIA IIPOLIECCa U pe3yibTaTa PEIeHNUs MaTEMAaTUUECKON 3a1a4H;

e MpEeABUAETH TPYAHOCTH, KOTOPbIE MOTYT BO3HHUKHYTbH IIPH PCIICHUHU 3a]a4H, BHOCHUTH
KOPPEKTHBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATENHCTB, JAHHBIX, HaMJIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYIHOCTEH;

e OIIGHWBAaTh COOTBETCTBUE pe3yJibTaTa MLEIHM M YCIOBUSM, OOBACHATh HPUUYHHBI
JOCTHDKEHUS WIN HEIOCTUKEHUS PEe3yJIbTaTOB AEATEIbHOCTH, HAXOIUTh OIIMOKY, 1aBaTh
OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDI
10 KUIACC

OnepupoBaTh NMOHATUSAMH: TOUYKA, MPAMast, INIOCKOCTb.



[TpyMeHsTh aKCHOMBI CTEPEOMETPUH U CIEICTBUS M3 HUX IMPU PELICHUH F€OMETPUUYECKUX
3a/1au.

OH@pHpOBaTB IIOHATHUAMMU . Hapa.HHGHBHOCTB nu HepHeH,Z[I/IKy.HHpHOCTB HpHMBIX nu
IUIOCKOCTEH.

KnaccudunupoBaTs B3auMHOE pacioioKeHUE MPSIMBIX U IUIOCKOCTEH B MPOCTPaHCTBE.

OnepupoBaTh TMOHATHSAMU: JBYTPAHHBIM Yroi, TpaHU JBYIPaHHOTO yria, pedpo
JIBYT'PaHHOIO yIJIa; JUHEHHBIN YroJl JBYIPaHHOIO yTIila; IpalyCcHas Mepa IBYTPaHHOIrO yria.

OnepupoBaTh NOHSTHUSAMU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBIMYKJIBIH MHOTOTPaHHUK,
AJIEMEHTHI MHOTOTPAaHHUKA, MPABUIBHBIA MHOTOTPAHHHK.

PacriozHaBaTh OCHOBHBIE BMJIbI MHOTOTPaHHMKOB (IMpaMuIa; MPU3Ma, MPSMOYIOJIbHBIN
napajuiejenumnes, Kyo).

KnaccudunupoBaTb MHOTOrpaHHMKH, BBIOMpas OCHOBAaHMSA JUIS  KJacCU(UKAIIUH
(BBITyKJIBIE W HEBBIMYKJIbIC MHOTOTPAHHWKH; TPABUIbHBIE MHOTOTPAHHUKH; TPSMBIE |
HaAKJIOHHBIE IPU3MBI, ITApaJUICIICTIUIICb).

OnepupoBaTh NOHATUAMU: CEKYIAs IUIOCKOCTh, CE4EHHE MHOTOTPaHHUKOB.
OOBACHATH NPUHLUIBI IOCTPOCHUS CEUEHHH, UCTIONb3YSl METO/ CIIE/IOB.

CTpouTh ce4eHUs: MHOTOTPAaHHUKOB METOJIOM CJIEJIOB, BBIMOJHATH (BBIHOCHBIC) TUIOCKHE
YEepTEXkKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX QUTYP: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3ala4i Ha HAXOXKIACHUC TCOMCTPUUICCKUX BCIIMYUH IO 06pa3uaM HJIK aJiIrOpuTMaM,
IMPUMCHAA HU3BCCTHBIC AHAIMTHYCCKUEC MCTOABI IPU PCUICHHUH CTAaHAAPTHBIX MAaTECMATUUYCCKHX
3aaa4 Ha BBIYMCIICHHUC paCCTO}IHI/II\/'I MCXKAY ABYMs TOUKaMH, OT TOUYKHU OO HpHMOﬁ, OT TOYKH 10
IJIOCKOCTH, MEXKAY CKPCHIUBAOITUMUCS ITPAMBIMHU.

Pemars 3a1aun Ha HAXOKIEHUE T€OMETPUUECKUX BEJTMYMH 110 00pa3aM Hin alropuTMam,
MPUMEHSISI U3BECTHBIC AHAIMTUYECKHE METOJbI MPU PEIICHUU CTAaHAAPTHBIX MaTEMaTHUYECKHX
3aJa4 Ha BBIYUCIIEHUE YTJOB MEXIY CKPEIIMBAIOIIMMUCS MPSAMBIMUA, MEXAYy MpsIMOA U
MJIOCKOCTBIO, MEXAY MJIOCKOCTSIMU, IBYTPaHHBIX yTJIOB.

Bbruucnare 00bEMBI M IIIOLIAAM OBEPXHOCTEH MHOIOIPaHHMKOB (IpU3Ma, MUpaMHJa) ¢
npuMeHeHHeM (pOPMYJI; BBIYUCIATH COOTHOILECHHS MEKY IUTOLIAIIMU ITOBEPXHOCTEH, 00BEMaMu
NOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MNOHATHSAMHU: CUMMETPUS B NPOCTPAHCTBE; LEHTP, OCh MW IUIOCKOCTH
CUMMETPUHU; IEHTP, OCh U TNIOCKOCTh CHMMETPUH (PUTYPBHI.

W3BnekaTh, mpeoOpa3oBbIBaTh M UHTEPIPETHPOBATH MH(OPMAIMIO O MPOCTPAHCTBEHHBIX
reoMEeTPUUECKUX (PUTypax, MPEICTABICHHYIO Ha YePTEKaxX U PUCYHKAX.

[IpumensTe reomerpuyeckue (akThl UIs pPELICHUS CTEPEOMETPUYECKHX — 3ajad,
IIPEIIIOJIAra0INX HECKOJIBKO IIarOB PELICHMs, €CIIM YCJIOBUSA NPUMEHEHUsS 3a/aHbl B SBHOMU

dopme.



[IpuMmeHsTh mpocTEIMe NPOrpaMMHBIE CPEJICTBA M 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHUCTEMBI MPU PEHICHUU CTEPEOMETPUUECKUX 3a]1ay.

[IpuBonuTe mHpUMEpPHl MaTEMATUYECKUX 3aKOHOMEPHOCTEW B NPUPOJE U JKU3HH,
pacrno3HaBaTh NPOSIBICHUE 3aKOHOB T€OMETPHUHU B UCKYCCTBE.

[TpuMeHSATh TIOMYYCHHBIC 3HAHHS Ha MPAKTHKE: aHAJIH3UPOBATh PEalbHBIC CHUTYAllMH H
OPUMEHATh  HM3Y4YCHHbIE TOHATHA B  TPOLIECCE TOMCKA PEIICHHS  MaTeMaTH4eCKU
cOpMYITHPOBaHHOW TPOOIEMBI, MOACITHUPOBATH PEATBHBIC CHTyallMd Ha S3bIKE T'€OMETPHH,
UCCIIEIOBATh MOCTPOCHHBIC MOJENU C HCIOJIb30BAaHHUEM T€OMETPUYECKUX TOHSATHH U TEopeM,
ammapara anreOpbl; peraTh MPaKTUYECKUE 33a]1auH, CBSI3aHHBIC C HAXOXKJICHHEM T€OMETPHUECKUX
BEJIMYHH.

11 KJIACC

OnepupoBaTh MOHATUSAME: IWIHHIPUIECKAst TOBEPXHOCTH, 00pa3yoIIUe INHAPUICCKOM
MOBEPXHOCTH; LMJIMHJIP; KOHUYECKass MOBEPXHOCTh, 0Opa3yroliye KOHMYECKON MOBEPXHOCTH,
KOHYC; chepruecKasi TOBEpXHOCTb.

Pacnio3naBate Tena BpameHus (MUIUHIDP, KOHYC, cdepa u map).

OOBACHATH CITOCOOBI MOJTyYSHHSI TEJI BPALICHHUS.

KnaccudunumpoBaTh B3auMHOE pacoyiokeHHe cepbl U IIOCKOCTH.

OH@pI/IpOBaTI: IIOHATUAMMU: HJEIpOBOﬁ CCIrMCHT, OCHOBAHHEC CCTMCHTA, BBICOTAa CCIMCHTA,
IapOBOH CJIOM, OCHOBaHME MIAPOBOTO CII0S, BBICOTA MIAPOBOTO CJIOS; MIAPOBOM CEKTOP.

Brrancnare OG’béMBI u 1jomaiu HOBerHOCTeI\/'I TCJI BpalllCHUA, TCOMCTPUYCCKUX TECJI C
npuMeHeHueM (Gpopmyir.

OnepupoBaTh MOHATHUSMHU: MHOTOTPAaHHUK, BIIMCAHHBIM B cdepy U ONMUCAHHBIA OKOJIO
cdepsl; chepa, BMcaHHAS B MHOTOTPAHHUK HITH TEJIO BPAIICHHUS.

BbI4ucIATh COOTHOMIECHUS MEXKTY IIIOIIAAIMH MTOBEPXHOCTEH U 00bEMaMH MMOTOOHBIX TEJI.

N3o00paxarh u3ydaeMble (QUTypbl OT PYKHM M C NPUMEHEHHEM MPOCTHIX YEPTEMKHBIX
WHCTPYMEHTOB.

BbINOAHATE (BBIHOCHBIE) IJIOCKHE YEPTEXKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (pUTYp: BUA
CBEpXY, COOKY, CHU3Y; CTPOUTh CEUEHHUS TEJl BPALICHHUS.

W3Bnekarb, MHTEPIPETUPOBATh U MPEOOPa30BbIBATh MH(POPMAIIUIO O MPOCTPAHCTBEHHBIX
reoMeTpHUecKuX (PUrypax, npeacTaBIeHHYIO Ha YepTEKaxX U PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBITIONTHATE ISHCTBUS CIIOKCHHS BEKTOPOB, BRIYMTAHUS BEKTOPOB M YMHOKEHUS BEKTOpa Ha
YUCII0, OOBICHITH, KAKUMH CBOMCTBAMHU OHH 00JIafaIoT.

[IpuMeHATH, MpaBWIIO NapaJLIEICIUIIEAA.



OnepupoBaTh MOHSTHUSIMU: JAEKAPTOBBI KOOPAMHATHI B TMPOCTPAHCTBE, BEKTOP, MOAYJb
BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpA, YroJll MEXIY BEKTOpPAMH, CKaJISPHOE
IPOU3BeIeHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMIUIaHAPHbBIE BEKTOPHI.

Haxoauth cymMmmy BEKTOpOB M MPOU3BEACHHE BEKTOPA HA YHUCIIO, YTOJI MEXAYy BEKTOpaMH,
CKaJISIPHOE MPOMU3BEIEHUE, PACKIIAIbIBATh BEKTOP IO IBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh IUIOCKOCTh YPaBHEHUEM B JIEKAPTOBOM CUCTEME KOOPAUHAT.

[IpumensTb reomerpuyeckue (akThl A pELIEHUS CTEPEOMETPUYECKUX  3ajad,
MPEANOIararouX HECKOJbKO IIAroB PEIICHMs, €CIM YCIOBUS NMPUMEHEHUs 3aJaHbl B SIBHOM

dopwme.

Pemarp mpocreiiiie reoMeTpuueckue 3a/laqyd Ha MPUMEHEHHE BEKTOPHO-KOOPAMHATHOTO
MeTo/a.

Pemate 3aga4u Ha J0Ka3aTCJIbCTBO MATEMATHYCCKHUX OTHOIIEHUN U HaXO0XICHUC
TCOMETPHUICCKUX BCIUYHH I10 06pa3uaM WM aJiIrOpUTMaM, NPUMCHSS U3BECTHBIC METOIBI ITPU
PCHICHUU CTAHAAPTHBIX MATCMATUYCCKUX 3ada4.

[TpuMeHsTh MpocTEIMe NpOrpaMMHBIE CPEJCTBA M 3JIEKTPOHHO-KOMMYHHUKAIIMOHHBIE
CHUCTEMBI MPU PEHICHUU CTEPEOMETPUUECKUX 3a]1ay.

[IpuBonuTe mHpUMEpPHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEW B NPUPOJE U JKU3HH,
pacrno3HaBaTh NPOSIBICHUE 3aKOHOB T€OMETPHUHU B UCKYCCTBE.

[IpyuMeHsTh MOJlyYeHHBbIE 3HAHMUS Ha MPAKTUKE: aHAIM3UPOBATh pEabHbIE CUTYallUd U
NPUMEHSATh U3YUYEHHbIE TMOHATHUS B  IMIPOLIECCE IIOMCKA  PEIIeHUS  MaTeMaTH4YEeCKU
chopMyIUpPOBaHHON MPOOJIEMBI, MOJIEIUPOBATH pealbHbIE CUTYallMH Ha S3bIKE T'€OMETpPHUH,
MCCJIEI0BATh MOCTPOEHHBIE MOJENU C HMCHOJb30BAaHUEM I€OMETPUUYECKUX TOHITHI U TEOpEM,
anmnapara aireOpsbl; penarh NpakTHYecKue 3a7auu, CBI3aHHbIE C HAXOXKICHUEM IeOMETPHUIECKIX
BEJIMYKH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

No

HaumenoBanue pa3enoB ¥ TeM MPOrpaMMbI

KonnuecTtBO yacoB

DnekTpoHHbIe (IUPPOBHIE)

/11 Bceero Kontponbhsie u [IpakTrueckue o0pa3oBaTenbHbIC PECYPCHI
MIPOBEPOYHBIE PAOOTHI paboThI
1 BBenieHne B crepeoMeTpuio 10
2 IIpsiMBbIE ¥ TUIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapannenbHOCTh NPSIMBIX U TNIOCKOCTEN
3 [lepneHIMKYISIPHOCTD NPSIMBIX U INIOCKOCTEN 12
4 YTiel MEXAY NPSIMBIMU U TTIOCKOCTSIMU 10 1
5 MHoOrorpaHHuKH 11 1
6 O0BEMBI MHOTOTPAHHUKOB 9 1
7 IloBTOpEHME: CEUCHMS], PACCTOSIHUS U YIJIbI 4 1
OBIIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 68 5 0
11 KIIACC
No HaunmenoBanue pa3ienoB u Tem KomnuecTBo yacos OnekTpoHHbIC (IU(PPOBLIE)
n/m IIPOrPaMMBI Bcero Kontposnbubie u [IpakTrueckue o0pa3zoBaTeNbHBIC PECYPChHI
MIPOBEPOYHBIC PAOOTHI paboThI
1 Tena BpaeHus 12
2 O6bEMBI TEN 5 1




3 BekTopsl 1 KOOpIMHATEI B 10
MIPOCTPAHCTBE

4 [ToBTOpeHnue, 06001IeHNE, 7
cUCTeMaTH3alus 3HaHU!

OBHIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaTt 634721627414093995837494482188458045512377282780
Bnaneney Madaiyesa EneHa NeoHWOoBHa
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