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INOACHUTEJIBHAS 3AIINCKA

Pabouas nporpamma yueGHOro Kypca «I'eomeTpus» 6a30BOro ypoBHs AJsi 00y4arouxcs
10 —11 kmaccoB pa3paborana Ha ocHOBe deneparbHOTO rOCYAapCTBEHHOIO 00pa30BaTEIbHOTO
CTaHjaapTa cpeaHero ooéumiero oOpa3oBaHHs, ¢ Y4ETOM COBPEMEHHBIX MHPOBBIX TpPEOOBAaHUU,
OPEIbABISIEMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, MU TPAJUIMKA POCCHHCKOTO OOpa30BaHMUA.
Peanuzamuss  mporpamMmbl  oOecrieuMBaeT — OBJIAJEHUE  KIIIOYEBBIMU  KOMIIETEHIUSIMU,
COCTABJIIIOLIMMH OCHOBY JUISI CaMOpa3BUTHS M HEMPEPBHIBHOTO 00pa3oBaHUs, IEIOCTHOCTh
0OLIEKYJIbTYPHOT0, IMYHOCTHOTO U MTO3HABATEJILHOTO PAa3BUTHS JINYHOCTU 00YUYaIOLTUXCA.

HOEJIN U3YYEHUSA YYEBHOTI'O KYPCA

BaxkHocTh yueOHOro Kypca TeoMEeTpUHM Ha YpOBHE CpelHero oOIiero ooOpazoBaHUs
00ycCJIOBIIeHa TPAKTUYECKON 3HAYMMOCTBIO METANpPEIMETHBIX M MPEIMETHBIX pe3yJbTaToOB
0o0y4eHHs T€OMETPUM B HANPABICHUU JIMYHOCTHOTO Pa3BUTHUs 0Oydarommxcs, GopMHUpOBaHUS
(YHKIMOHATIHHONH MaTeMaTW4eCKOH TPAMOTHOCTH, HW3yUYEHHs IPYTUX YYEOHBIX IHCLUIUIMH.
PazButre y oOyuaromiuxcs NpaBUIIBHBIX MPEACTABICHUM O CYHIHOCTH M TPOUCXOKICHUU
TreOMETPUYECKUX aOCTpaKUMii, COOTHOIIECHHH PEAbHOTO U HICaTbHOI0, XapakTepe OTPasKEHHS
MaTeMaTHUYeCKON HAyKOH SIBJICHUN U MPOILIECCOB PEaTbHOIO0 MUPA, MECTE T€OMETPHUH B CUCTEME
HayK M pOJIM MaTeMaTH4YeCKOTO MOJCIMPOBAHMS B HAYyYHOM I[IO3HAHWM W B TIPAKTHKE
crocoOcTByeT (OPMHPOBAHMIO HAyYHOTO MHPOBO33PEHUS YYAIIMXCS, a TaKXKe KauecTB
MBIIICHHSI, HEOOXOAUMBIX JUIS aAaNTallid B COBPEMEHHOM OOIIEeCTBE.

['eomerpus sBisieTcst OAHMM K3 0a30BBIX INPEIMETOB Ha YPOBHE CPEIHEro OO0ILero
o0pa3oBaHUs, TaK KaK OOECIeYrBAaeT BO3MOXKHOCTh HM3YYCHHs KaK ITUCIUIUIMH €CTECTBEHHO-
Hay4YHOH HaIpaBIE€HHOCTH, TAK U T'yMaHUTAPHOI.

Jlormueckoe MbllIeHUE, (GopMHUpyeMOe MNpU H3yUYEHUU OOYYarOUIMMMCS MOHSITHHHBIX
OCHOB T€OMETPUM M TOCTPOEHUM ILIEMOYKU JIOTUYECKUX YTBEPXKAECHUI B XOJ€ peIIeHUs
TeOMETPUYECKUX 3a/lad, YMEHHE BBIIBUTATh W ONPOBEPraTh THIIOTE3Bl HETOCPEACTBEHHO
UCTOJB3YIOTCSl MPHU pEIIeHUH 337ay eCTECTBEHHO-HAy4YHOIo IHMKJIAa, B YaCTHOCTH M3 Kypca
bu3uku.

YMeHHe OpUEeHTHPOBATHCS B IPOCTPAHCTBE MIPAaeT CYLIECTBEHHYIO pOJb BO BCEX
o0macTsaX HesaTenbHOCTH 4YenoBeka. OpHeHTalusi YeloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HEO0XO/IMMOE YCIIOBHE €ro COLMAJIbHOrO OBITHS, (hopMa OTpPaKEHUS OKPYXKAIOIEro Mupa,
YCIIOBHE YCHEITHOTO TIO3HAHWUS W  aKTHBHOTO TPEoOpa3oBaHHs  JACHCTBUTEIHHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIMU 00pa3aMu 00bEeIUHAET pa3Hble BUAbI Y4eOHOH U TPy 10BOM
NEeSITeTIHHOCTH, SIBISIETCS OJHUM W3 TMPO(ECCHOHANBHO BaKHBIX KAdeCTB, IMOITOMY aKTyallbHA
3agada (OpMHUPOBAHUS y OOYUaIOMIMXCSl MPOCTPAHCTBEHHOTO MBINUICHUS! KaK Pa3sHOBUIAHOCTU
00pa3HOTO MBIIUIEHUS! — CYIIECTBEHHOTO KOMITOHEHTa B TMOJITOTOBKE K IPAKTHYECKOU
JEeSITeTLHOCTH 110 MHOTUM HaIPaBJICHUSM.

Llens ocBOEHUS TTpoTrpaMMBbl yueOHOTO Kypca «I eomeTpus» Ha 6a30BOM ypOBHE OOyUECHHS
— o0meoOpazoBaTebHOE M OOIIEKYJIBTYPHOE pPa3BUTHE OOydYaroIuXcs udepe3 obecreueHue
BO3MOXXHOCTH MPHOOPETEHUSI W UCIIONB30BaHUS CUCTEMATHUECKUX T€OMETPHUUECKUX 3HAHUH U
NecTBUH, crienu(pUUHBIX T€OMETPUH, BO3SMOXHOCTH YCIEITHOTO POI0JDKEHUsT 00pa30BaHuUs 110
CHENHUATBHOCTSM, HE CBS3aHHBIM C NMPHUKJIAIHBIM HCIIOJIB30BAaHUEM T€OMETPHH.

[Iporpamma mo reoMeTpur Ha 0a30BOM YpOBHE NpEAHA3HAYCHA IS OOYYaIOLIMXCS
CpeIHEH UIKOJIbI, HE HCHBITHIBABIIMX 3HAUMTENbHBIX 3aTPYJHEHUM Ha ypOBHE OCHOBHOTO
obmiero obpaszoBanus. Takum oOpa3om, oOydaromuecs Ha 0a30BOM YpPOBHE JOJIKHBI OCBOUTH
o0mre MaTreMaTH4ecKue YMEHHUs, CBA3aHHbIE CO CleUn(UKON reOMEeTpUH U HEOOXOAUMBIE NS
KHU3HU B COBpeMEHHOM o01iecTBe. Kpome 3TOro, OHu UMEIOT BO3MOKHOCTh U3yUUTh T€OMETPHUIO
Oosee riyOOKO, €cii B JalbHEWIIEM BOSHHUKHET HEOOXOJAMMOCTh B T€OMETPHUUECKUX 3HAHUSIX B
npodeCcCHOHATBLHOMN 1eATETbHOCTH.



JlocTrkeHHe 1eNIn OCBOEHUS NMPOrpaMMbl 00€CIIEUUBACTCS PEIICHUEM COOTBETCTBYIOLIMX
3anad. [IpuopureTHpIMU 3a1adaMu OcBoeHUS Kypca «I['eomeTpun» Ha 6a30BoM ypoBHE B 10—11
KJ1accax sIBJISIFOTCSL:

e (opMupoBaHME NPEACTABICHUS O TE€OMETPUM KaK YacTd MHPOBOH KyJIbTypbl U

0CO3HaHME €€ B3aMMOCBSI3U C OKPYXKAIOIUM MUPOM;

e (opMupoBaHME IPEACTaBIECHUS O MHOIOTPaHHMKAX M TeJlaX BpPALICHUsA Kak o
BOKHEHIINX MAaTEMAaTHYECKUX MOJIENAX, MO3BOJSIONIMX ONMHUCHIBATH M M3yYaTh pa3HbIC
SBJICHUS OKPY>KaIOLIEro MUpa;

e (opMupoBaHME YMEHMs paclO3HaBaTb Ha 4YEPTEXKaX, MOAEISAX M B PEaJbHOM MHUpE
MHOTOTPAaHHHMKH U TeJla BpaIlleHHS,;

e OBJIQJICHWE METOJaMH pEUICHHs 3aJad Ha IOCTPOCHHS Ha H300paKeHHIX
IPOCTPaHCTBEHHBIX (pUTyD;

e (opMupoBaHHE YMEHHUS ONEPUPOBATb OCHOBHBIMHU IMOHATHUSMU O MHOI'OIpaHHHMKax W
TeJIaX BpaIleHHs U UX OCHOBHBIMH CBOMCTBaMU;

e OBJIQJICHWE AJNTOPUTMAMHU PEIHICHUS OCHOBHBIX THUIOB 3aaay; (OpPMHUpPOBAHUE yMEHUS
IPOBOJIUTH  HECIIOKHBIE  JIOKa3aTelbHbIE  pAacCy)KJCHMs B  XOJA€  pelICHUs
CTEPEOMETPUYECKHUX 3a]1a4 U 33]1a4 C IPAKTUUECKUM COJIEPKAHUEM;

® pa3BUTHE MHTEJUIEKTYaJbHBIX W TBOPYECKMX CIOCOOHOCTEM  oOydaromumxcs,
MO03HABATEIBHON aKTUBHOCTH, UCCIIEAOBATEILCKUX YMEHUH, KPUTHYHOCTH MBIIUICHUS;

e (opmupoBaHue (PYHKIMOHAIBHOM TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUU: YMEHHE
pacrio3HaBaTh MPOSBICHUS T€OMETPUYECKUX MOHATHH, 00BEKTOB U 3aKOHOMEPHOCTEN B
peaTbHBIX JKU3HEHHBIX CUTYalUsX W NpPU W3YYEHUHM JPYTHX Y4YeOHBIX NPEJIMETOB,
NPOSIBIEHUS] 3aBUCUMOCTEM M 3aKOHOMEPHOCTEW, (OpMyIMpOBaTb HX Ha S3bIKE
FeOMETpUM U  CO3[aBaTh TIE€OMETPHUYECKHE MOJIEIH, MPUMEHATh OCBOEHHBIN
TreOMETPUYECKU  ammapaT Uil pelleHus NPaKTUKO-OPUEHTHPOBAHHBIX —3ajad,
UHTEPIPETHPOBATH U OI[CHUBATH TTOJTYYEHHBIC PE3yJIbTATHI.

OTnu4UTENBbHOM 0COOEHHOCTBIO TPOTPAMMBI SIBJISIETCS BKIIOUYEHUE B KypC CTEPEOMETPUHU

B Hayaje ero M3ydyeHus 3ajad, peUIaeéMblX Ha YypOBHE HHTYUTHUBHOIO [O3HAaHUA, U
ornpeneN€HHbIM 00pa30M OpraHU30BaHHAs paboTa HaJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHUIO
JIOTHYECKOTO ¥ TPOCTPAHCTBEHHOTO MBIIUICHUS, CTUMYJIHPYET TPOTEKaHHE WHTYUTHBHBIX
IIPOLIECCOB, MOTUBUPYET K JaJbHENIIEMY U3yUEHHUIO IIPEAMETA.

[Ipenmourenue OTHAETCS HArJIAJHO-KOHCTPYKTHUBHOMY METOAY OOYy4YeHHs, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-NPAKTUYECKOU
JesTeNIbHOCTH. Pa3BuTHE MpOCTPaHCTBEHHBIX MPEACTAaBICHUM y ydwaluxcs B Kypce
CTEpEOMETPUH MPOBOJUTCA 32 CUET pellIeHHs 3a7ay Ha CO3/IaHUe IMPOCTPAHCTBEHHBIX 00pa3oB U
3aJa4 Ha OINEpHpPOBaHUE IPOCTPAHCTBEHHBIMU oOpazamu. CoznaHue oOpaza HpPOBOAMUTCA C
OTIOPOil Ha HAIJISITHOCTh, @ OTIEPUPOBAHUE 00Pa30M — B YCIOBUSAX OTBJICUEHHS OT HAIJIHOCTH,
MBICJIEHHOTO U3MEHEHHUSI €r0 UCXOAHOTO COJIEP KAHMUS.

OcHoBHBIE cogepxaTenbHble JuHUM Kypca «l'eomerpum» B 10-11 Kkiaccax:
«MHororpanHukny», «IIpsiMble U MIOCKOCTH B MpOCTpaHCTBe», «Tena BpameHus», « Bektopsl u
KOOPJIMHATHI B MpocTpaHcTBe». DopMupoBaHue JOrMUECKUX YMEHUH pacrpeaensercss He TOJIbKO
MO0 COJEp)KaTeIbHbIM JIMHUSM, HO M TIO rojaM OOy4YeHHss Ha YpOBHE CPEAHEro OOIIero
o0Opa3oBaHusl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yJIbTaTaM OCBOCHUS
paboueit mporpaMMsl, paciipeieIEHHBIM 110 TO1aM 00yUYeHHUsI, CTPYKTYPUPOBAHO TaKUM 00pa3oM,
4yTOObl  OBJAJCHHE T'C€OMETPUYECKHMH  TOHATHSIMH M HABBIKAMHU  OCYIIECTBIISJIOCH
IIOCJIEIOBATEIBHO U IOCTYNATENbHO, C COOJIIOJICHMEM INPUHIMIA [PEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKIIIOYAINCH B OOIIYIO CHUCTEMY T€OMETPUYECKHUX NPEACTABICHUN 00yJaromuxcs,
pacumpsis 1 yriayouiss e€, o0pasys IpOuHble MHOXXECTBEHHbBIE CBSI3H.



MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha usyuenue reomerpun oTBoauTCs 2 4yaca B Heaemno B 10 kinacce u 1 yac B Hepenio B 11
KJIacce, BCero 3a JBa roaa ooydenwus - 102 yueOHBIX vaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsimble ¥ MIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE TOHATHS cTepeoMeTpuu. Touka, mpsimasi, TNIOCKOCTb, ITpocTpaHcTBO. [loHsTHe
00 aKCHOMaTHYECKOM MOCTPOSHUHU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUHU U CIIEJCTBUS U3 HUX.

B3anmHOE pacriosnoxkeHue NpsMbIX B IIPOCTPAHCTBE: NIEPECEKAIOIIMECS, NapaJlIEIbHbIE U
CKpelmuBawpIuecss npsamsle. llapamnenbHOCTh MNpPAMBIX M IIOCKOCTEN B MPOCTPAHCTBE:
napajuieJbHble TpsIMbIE B TMPOCTPAHCTBE; MAPAIETBHOCTh TPEX NPSIMBIX; MapauIeIbHOCTh
OpsIMOM M IJIOCKOCTH. YTJbl C COHAIPABICHHBIMHU CTOPOHAMH; YIOJI MEXJy HpSIMBIMH B
npoctpaHcTBe.  I[lapannenbHOCTh  IJIOCKOCTEW: — MapajulebHbIE  IUIOCKOCTH;  CBOMCTBa
napaJuleNbHBIX TuIocKkocTei. [IpocTeiimue mpocTpaHncTBEHHBIE PUTYPHI Ha MIIOCKOCTU: TETPAdP,
KyO, apayieNienuIe]]; IOCTPOSHUE CeYCHUH.

[lepneHauKyIsIpHOCTh HPSAMOM M IJIOCKOCTH:  IMEPIEHJUKYJSpPHbIE MpsSIMbIE B
MPOCTPAHCTBE, TNPSIMbIE TMapauIeNbHbIE | MEPHEHIUKYISPHbIE K IIJIOCKOCTH, MPU3HAK
NEePHEHAUKYISIPHOCTA TOPSIMOM U IJIOCKOCTH, TEOpeMa O MpAMOW NEepHeHAUKYISPHOU
IUIOCKOCTH. YTJbl B MPOCTPAHCTBE: Yrojl MEXAY NPSIMOM M IUIOCKOCTHIO; ABYTPAHHBIN Yrod,
JUHENUHBIN Yrojl ABYrpaHHOro yruia. llepneHaukyisp M HakJIOHHBIE: PACCTOSIHUE OT TOYKH 0
IUIOCKOCTH, pAacCTOSHUE OT NPsSIMOM /0 IUIOCKOCTH, NPOEKUus (GUrypbl Ha IJIOCKOCTb.
[lepneHAMKyISIPHOCTD TUIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTU ABYX IIockocTel. Teopema
0 TPEX MEPIEHAUKYIIAPAX.

MHuororpanHuKu

[lonsiTue MHOTOTrpaHHMKA, OCHOBHBIE DJJIEMEHTHl MHOTOTPaHHUKA, BBITYKIbIE U
HEBBIITYKJIbIE MHOTOTPAHHUKHU; pa3BEPTKa MHOrorpaHHuka. [lpusma: N-yroiapHas npusma; rpaHu
Y OCHOBAHUS MPU3MBI; MIPsiMasi M HAKJIOHHAs TPU3MBI; OOKOBAsi U TIOJIHASI TIOBEPXHOCTH MPU3MBI.
[Tapannenenunesn, nNpsAMOYTOJIbHBIN MapajuieNnenunen U ero coicrea. [lupamuaa: n-yronpHas
nupamMuja, TPaHU W OCHOBAaHHME NUpaMHUAbl; OOKOBas W TIOJHAs TOBEPXHOCTh IHPAMU/IBI;
npaBUjbHAasl W YCEU€HHas MHUpaMUJa. OJIEMEHThl MNpu3Mbl W nOupamuiabl. I[IpaBuiibHBIE
MHOTOTPAHHUKHU: TIOHSITHE MPABUJIHLHOTO MHOTOTPAHHHUKA; MpPaBWJIbHAS MPU3Ma M MPaBUIbHAS
NUpaMK/Ia; MpaBUJIbHAS TPEyrojibHas MUpaMuia U IPaBHIbHBIN TeTpasrap; kyO. [IpeacraBnenue
O TMPaBWIBHBIX MHOTOTPAaHHUKAX: OKTadp, MoAeKa’aAp W uKocadap. CeueHus MNpU3MbI U
MUpaMUIBL.

CummeTpusi B TIPOCTPAHCTBE: CHUMMETPHS OTHOCUTEIBHO TOYKH, MPSAMOM, TUIOCKOCTH.
DJIEMEHTHl CAMMETPHUH B TUpamMuax, napauieiaenuneaax, NpaBuibHbIX MHOTOTPAaHHUKAX.

Brruucienne 351eMeHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yribsl. [lmomans 60xoBOi
MOBEPXHOCTU W TOJHOM MOBEPXHOCTHU MPSMOM NTPHU3MBI, IUIONIAJb OCHOBAaHWM, Teopema o
OOKOBOM TMOBEPXHOCTH TPsAMOHM mpu3Mbl. Ilnomans OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
MPaBWIBHON MHpaMUAbI, TeopeMa O IUlomaau yceu€HHoil nupamuiabl. [loHsTHE 00 00BEME.
O0BEM TUpamMuIbl, TPU3MEI.

[Tonobupie Tena B mpocTpaHcTBe. COOTHOIICHHS MEXAY IUIOIMIAIIMU TOBEPXHOCTEM,
00BEMaMHU TOOOHBIX TEJL.

11 KJIACC

Tesa BpanieHus

[{wimHapuYecKass IMOBEPXHOCTh, 00pasymoliue IIMHAPUYECKOM TOBEPXHOCTH, OCh
LWIMHAPUYECKON MOBepXHOCTH. L{MnnHap: ocHOBaHUS U GOKOBas MOBEPXHOCTb, 0Opa3yomas u
0Cb; TUIOIAb OOKOBOM U MOJHOM MOBEPXHOCTH.

KoHnnueckass MmoBepXHOCTh, 00pa3yloIMe KOHWYECKOH IOBEPXHOCTH, OChb U BEpIIMHA
KOHMUYECKOW moBepxHOCTH. KOHyc: OCHOBaHME M BepUIMHA, 00pa3ymoomas U OCh; IJIONIAIb



OOKOBOM W TIOJIHOW IMOBEPXHOCTU. Y CEUEHHBIN KOHYC: 0Opa3yrolre W BHICOTA, OCHOBAHHS W
OOKOBast TIOBEPXHOCTb.

Cdepa u map: ueHTp, paiauyc, IMaMeTp; IUIOHIalb MOBepXHOCTH cdepbl. B3aumuoe
pacronioskeHre cepbl U INIOCKOCTH; KacaTellbHas IIIOCKOCTh K cepe; Iomanb chepbl.

N3o6paxenue Ten BpalleH s Ha IUIOCKOCTH. Pa3BEpTka HUIMHApA U KOHYCA.

KomOuHanuu Tten BpamieHus ¥ MHOTOTPaHHMKOB. MHOIOTpaHHUK, OINHCAHHBIA OKOJO
cdepsl; cdepa, BliMcaHHAs B MHOTOTPAHHUK, UJTU TEJIO BpalllEHUs.

[Tonsitne 00 o0béMe. OcHOBHBIE CcBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
PsIMOYTOJIBHOTO TMapaiiienenumnena 1 cieactsust u3 He€. O0bEM munuHapa, konyca. O0béM
nrapa ¥ iomasib cepsl.

[Tonobubie Tena B mpocTpaHcTBe. COOTHOIICHHS MEXIY IUIOIIAIIMU MOBEPXHOCTEM,
00BbEMaMu TOAOOHBIX Tell.

Ceuenuss uunuHApa (MapauielbHO U NEPIEHIUKYISIPHO OCH), CEUeHHUs KOHyca
(mapasienbHOE OCHOBAHUIO U MPOXO/SIIEE Yepe3 BEPILIUHY ), CEUEHUS 11apa.

BekTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha miiockocty U B npoctpaHcTBe. ClI0KEHNE U BBIUNTAHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TPEM HEKOMIUIaHApHBIM BekTopam. [IpaBuiio
napajuienenunena. Pemenue 3aiay, CBsI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWII JEHCTBHUI C BEKTOpaMH.
[IpsimoyronbHasi cuctemMa KOOpAMHAT B mpocTtpancTBe. Koopmuuatel BekTopa. [Ipocteitmue
3a7a4yd B KOOpJAMHATax. Yroia Mexay BekTopamu. CKalsipHOE NPOU3BEICHHE BEKTOPOB.
Brruncnenue yrioB Mexay MpsIMBIMUA U IJIOCKOCTSMHU. KOOpAMHATHO-BEKTOPHBIM METOA MpHU
peLIeHUH TeOMETPUYECKUX 3a/1a4.



IIVTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATbBI

JIndHOCTHBIE pe3yJbTaThl OCBOCHHS MpOrpamMmbl yueOHOro mnpenmera «MaTemaTuka
XapaKTEepPU3yOTCs:

I'paknanckoe BocnnuTanue:

c(OPMHPOBAHHOCTBIO TPAXKIAHCKOW TMO3UIMM OOYdYaIOUIerocss KaK AaKTHBHOTO U
OTBETCTBEHHOI'0 4JIEHAa POCCHIMCKOro OOIIEeCTBA, MPEACTABICHUEM O MaTeMaTHYEeCKHX OCHOBAaX
(YHKIIMOHUPOBAHMS PA3NUYHBIX CTPYKTYp, SIBICHUH, NPOIEAYyp TPakIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI M TMp.), YMEHHEM B3aMMOJCICTBOBATh C COLMAIbHBIMU HHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIMSIMHU U Ha3HAYCHUEM.

IlaTpuoTHyeckoe BoCIMTaAHUE:

c(OpMUPOBAHHOCTBHIO POCCUICKON IpaKAaHCKOW MAEHTUYHOCTHU, YBAKEHUS K IPOILIOMY
W HACTOSLIEMY POCCUKMCKOM MaTEMaTUKH, LIEHHOCTHBIM OTHOLIEHUEM K JOCTHKEHHUSIM
POCCHICKMX MAaTE€MaTUKOB M POCCUMCKOM MAaTEMATHYECKOW IIKOJIbI, K HCIIOJb30BAHUIOD ITUX
JTOCTHIKEHUH B IPYTUX HayKaX, TEXHOJIOTHIX, Chepax SIKOHOMUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHMEM JIyXOBHBIX IIEHHOCTEH pPOCCHICKOrO Hapoja; cHOpMUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHMS, STHUECKOTO MOBEICHUSI, CBI3aHHOTO C MPAKTHUYECKUM IPUMEHEHUEM
JOCTH>KEHUN HAyKW U JIEATEIIbHOCTBIO YUEHOIO; OCO3HAHHWEM JINYHOTO BKJIa/Ja B MOCTPOEHUE
YCTOWYIMBOTO Oy IyIIEro.

JcTeTHYecKoe BOCIIUTAHUE:

ACTETUYECKMM  OTHOIIEHWEM K  MHUPY, BKIIOYas OACTETUKY  MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, PEIICHUN, PaCCYX JACHUN; BOCIPUUMYHUBOCTHIO K
MaTEeMaTUYECKUM acTIeKTaM Pa3IuYHbIX BUIOB UCKYCCTBA.

PDu3nyecKoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO YMEHHUS TPUMEHSATH MaTeMaTHYeCKHWe 3HaHUA B HHTEpecax
310pOBOTO U 0e30macHOro odpasa >KU3HH, OTBETCTBEHHOTO OTHOULIEHHS K CBOEMY 3/J0POBBIO
(3mopoBoe muTaHUE, cOATAaHCHPOBAHHBIM PEXUM 3aHITHH M OTIbIXA, PETyJsIpHAs Qu3nueckas
AKTUBHOCTH); (PU3MYECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-03J0POBHUTEIHHOU
JEATEITBbHOCTBIO.

TpyaoBoe BocnnuTanue:

TOTOBHOCTBIO K TPY/ly, OCO3HAaHHUEM IIEHHOCTH TPYAOTIOOUS; MHTEPECOM K Pa3IMUHBIM
chepam mpodhecCHOHATBFHON AESITENFHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMHU,
YMEHHEM COBEpIIAaTh OCO3HAHHBIM BBHIOOp Oyayiei mpodeccun U peaan30BbIBaTh COOCTBEHHBIS
JKU3HEHHBIC IUIaHBI, TOTOBHOCTHIO M CIOCOOHOCTHIO K MaTeMaTH4eckoMmy o0Opa3oBaHUIO U
caM0OOpa30BaHMIO HAa TPOTSHKEHWU BCEH JKU3HHU; TOTOBHOCTBHIO K AKTMBHOMY YYacTHIO B
PELICHUH IPAKTUYECKUX 3a]]a4 MAaTEMaTH4YE€CKON HApaBIE€HHOCTH.

JKO0JI0rH4ecKoe BOCIIUTAHHE:

c(OPMUPOBAHHOCTBHIO JKOJIOTUYECKOW KYJIBTYPhl, MMOHUMAHUEM BIMSHHUS COLHUATIBHO-
HKOHOMUYECKUX IPOLIECCOB HAa COCTOSHUE MPUPOIHOW U COLMAIBHOM Cpeibl, OCO3HAHUEM
I00AaNbHOTO  XapakTepa JOKOJOTHMUYECKUX MpoOJieM; OpUEHTalWei Ha  MpPUMEHEHHE
MaTeMaTUYeCKUX 3HAHUW JJIsl PEHICHUs 3a/7ad B 00JIAaCTH OKPY>KAroIIeH Cpepl, TUIaHUPOBAHUS
MOCTYTIKOB ¥ OLICHKU UX BO3MOXHBIX MOCIEACTBUMN ISl OKPYKAIOLIEH Cpeibl.

LleHHOCTH HAYYHOI'0 MO3HAHUA:

c(OPMHPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOH MPAKTUKU, TOHHMaHUEM MaTeMaTH4YeCKOW HayKu Kak chepsl
YeJIOBEUECKOU JIEATETbHOCTH, 3TAOB €€ pa3BUTUSA U 3HAUYMMOCTH JJIs Pa3BUTHS LUBUIM3AINY;
OBJIQJICHUEM SI3bIKOM MAaT€MATHKH M MAaTE€MaTUYECKOM KyJIbTYypOM KaK CPEICTBOM IO3HAHUS



MHpPa; TOTOBHOCTBIO OCYHICCTBIATE MPOCKTHYHO MW HCCICAOBATCIIBCKYIO JOCATCIBHOCTDH
WHIUBUIYAJIBHO U B I'PYIIIIC.

METANPEIMETHBIE PE3YJIbTATHI

MertanpenmMeTHbIe pe3yabTaThl OCBOCHUS MTPOrPaMMbI y4eOHOTO TipeameTa « MaTemMaTukay
XapaKTePU3YIOTCSI  OBIIQJICHUEM  YHUBEPCAIBHBIMUA  HO3HABAMETbHbIMU  OCliCIBUIMU,
VHUBEPCANbHbIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU, — YHUBEPCAbHOIMU — De2YIAMUSHbIMU
oelicmseusmu.

1) Vuusepcanvhvle noznasamensmsle oeticmeust, obecneuusaiom Gopmuposanue 6a308uix
KOZHUMUBHBIX NPOYECCO8 00YyHarowmuxcs (0C80eHUue Memooo8 NO3HAHUS OKPYIICAIWe20 Mupd,
npuUMeHeHUe 102ULEeCKUX, UCCIe008ameNbCKUX Onepayull, ymeHutl pabomams ¢ ungopmayueli).

Ba3oBbie Jlornueckne AeiicTBUs:

® BBUIBJSITh M XapPaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKH MAaTEMAaTHYECKUX OOBEKTOB,
MOHSATHUI, OTHOLICHUHA MEXIy IMOHATUSAMH; (HOPMYIUPOBAThH OINpPEIEICHUS MOHSITUH;
YCTaHABIIMBAThH CYIICCTBCHHBIN MPU3HAK KIacCH(PUKAIIMN, OCHOBAHUS JIJIsl 0000IIeHUs
U CPaBHEHHUS, KPUTEPUHU TIPOBOJMMOT0 aHAJIH3a,

® BOCIPUHHMATH, (POPMYJIMPOBaTh U MPEOOPA30BHIBATh CYXKICHUS: YTBEPIAUTEIbHBIC U
OTpUIATEIIbHBIC, SAMHUYHBIC, YACTHBIC U OOIINE; YCIIOBHEIC,

®  BBIABIISATH MATEMATHUECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U ITPOTUBOPEUHS B (haKTax,
JIAHHBIX, HAONIONEHUSIX W YTBEPXKACHUSAX, MpeIiaraTb KPUTCPUU ISl BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUL;

e JleNaTh BHIBOJIBI C HCIIOJIB30BAHHEM 3aKOHOB JIOTWKH, JCTYKTUBHBIX M WHIYKTHBHBIX
YMO3aKIIOYeHHH, YMO3aKIIFOUEHUH 110 aHAJIOTUH;

® TPOBOJUTH CAMOCTOSTENLHO JOKAa3aTeIbCTBA MATEMAaTHUYECKHUX YTBEPKICHUH (TIpsMbIe
U OT TMPOTHBHOTO), BBICTPAMBATH APTYMEHTAIMIO, NPUBOIUTH TNPUMEPHI U
KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKICHUS U BHIBO/IBI,

e BBIOMpaTh CcrocoO pemieHuss y4eOHOH 3amauu (CpaBHHUBAaTh HECKOJBKO BapUAHTOB
pelIeHus, BEIONpaTh HaHOOJIee TOIXOISAIIHNA ¢ YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX
KPUTEPHEB).

Ba3oBble uccienoBaTebcKue 1eCTBUS:

® HCIOJNB30BaTh  BOMPOCHI  KAaK  HCCIENAOBATEIbCKUH  HHCTPYMEHT  TIO3HAHWS,
dbopMynHpoBaTh BOMPOCHI, PUKCUPYIOLIUE TPOTHBOpPEUHE, MPOOIeMy, yCTaHABIUBATh
HUCKOMOE W JaHHOe, (OPMHPOBATH THUIOTE3y, aPTyMEHTHUPOBATh CBOKO TIO3HIIHUIO,
MHEHHUE;

® TMPOBOJUTH CAMOCTOSITENIPHO CIUIAHUPOBAHHBIM JKCIEPUMEHT, HWCCIIEIOBaHUE I10
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTU4YecKOoro oOOBEeKTa, SBJICHHS, MpoIlecca,
BBISIBJICHHIO 3aBUCUMOCTEH MEXTy OOBEKTaMH, SIBICHUSAMU, TIPOIICCCAMHU;

® CaMOCTOATENHHO (OpMyIUpoOBaTh OOOOIIEHUS W BBIBOJALI IO  pe3yjbTaTaMm
MpOBEEHHOTO HAOTIOCHMSI, UCCIEAOBaHMUs, OIIEHUBATh JOCTOBEPHOCTh MOJYYEHHBIX
PE3yIbTaTOB, BBIBOJIOB M 0000IICHHMIA;

® TIPOTHO3UPOBATHh BO3MOKHOE PAa3BUTHE MPOIIECCa, & TAK)KE BBIIBUTATH TIPEITIOIO0KECHHUS
0 €ro Pa3BUTUU B HOBBIX YCIIOBUSIX.

PabGora ¢ undopmanmeii:

® BBUIBILITH AeDUINTH HHPOPMAIIUH, TAHHBIX, HEOOXOIUMBIX ISl OTBETa HA BOIPOC U
JUTSL pEIICHUS 3a]1a9H;

e BBIOMpaTh WHGOPMAIMIO U3 HCTOYHUKOB PA3NIMYHBIX THIIOB, AaHAJIW3UPOBATH,
CHCTEMAaTH3MPOBATh M WHTEPIPETUPOBATh MHMOOPMAIMIO Pa3IUYHBIX BUAOB U (HOpM
MPEJICTaBICHHUS,



2)

CTPYKTYpHUpOBaTh HMH(OpMAIMIO, TMPEACTaBIATH €€ B pasiM4HbIX (opmax,
WILTIOCTPUPOBATH IpadUuecKy;

OLICHUBATh HAAEKHOCTh HMH(POPMAIMK IO CaMOCTOSTENBHO CHOPMYIUPOBAHHBIM
KPUTEPHUSM.

Yhusepcanvuvie KoMMyHuKamuenwie oeticmsus, obecneuusarom c@hopmupo8anHoCmy

COYUANBHBIX HABLIKOS 00YUAIOWUXCHL.
Oomenune:

BOCIIPHHUMATh U (POPMYIHPOBATH CYXKJIECHHUS B COOTBETCTBUU C YCJIOBUSMH U LEISIMU
oOIIeHus; SCHO, TOYHO, I'PaMOTHO BBIPAXXaTh CBOIO TOYKY 3pEHHUS B YCTHBIX H
IIICBMEHHBIX TEKCTaX, 1aBaTh IIOSICHEHUS 110 XOAY peLleHUs 3aa4i, KOMMEHTHPOBATh
IIOJIyYEHHBIN PE3yJIbTaT;

B X0JIe 00CYKJIeHHs 331aBaTh BOIPOCHI 0 CYLIECTBY 00CYKAaeMOW TeMBI, IPOOIIEMBI,
pemaemMoi  3aj1adyd, BBICKA3bIBaTh HJIEH, HALEJIEHHbIE HA IIOMCK PpELICHUs;
COINOCTABJIATh CBOU CYXKIEHUS C CYXICHMSAMHM JPYIMX YYacTHUKOB JHUAJIOra,
00Hapy’KMUBaTh PAa3JIMYME U CXOJCTBO TMO3ULUI; B KOPPEKTHOH (opme GOopMyIHpOBATh
pa3HOIIacHsl, CBOM BO3PAKEHUS;

IIPEJICTABIISITh PE3yNbTAThl PELICHUs 3a/1aui, SKCIIEPUMEHTA, UCCIEN0BaHNUs, IIPOEKTA;
CaMOCTOSITENIbHO BbIOMpATh (opMaT BBICTYIJICHUS C Y4YETOM 3ajad Mpe3eHTalUu U
0COOEHHOCTEH ayIUTOPHH.

CoTpyaHn4ecTBO:

MOHUMATh M HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW M WHIMBHUIYyATHHOU PaOOTHI
OpU pelleHWH Y4YeOHBIX 3a]ad; MNPUHUMATh [Eeldb COBMECTHOW JEsITeNbHOCTH,
MJIAHUPOBATh OPTaHU3AIMI0 COBMECTHOW paboOTHI, pachpenensiTh BHUIBI padoT,
JIOTOBApUBAThCA, OOCYXJaTh TMpolecC W pe3ynbTar paboThl; 0000IIaTh MHEHHUS
HECKOJIBKHX JIOJIEH;

y4acTBOBATh B TPYNIOBBIX opMax paboThl (00CyxkaeHUSI, 0OMEH MHEHUN, «MO3TOBBIC
HITYPMB» U WHBIE); BBIMOJIHATH CBOIO YacThb pabOThl U KOOPAMHHUPOBATH CBOU
JEUCTBUSI C IPYTUMHU YWiICHAMHU KOMaH/IbI; OLICHUBATh Ka4€CTBO CBOETO BKJIa/ia B OOIIIHIA
MPOIYKT MO KPUTEPHUSIM, CPOPMYTUPOBAHHBIM YIaCTHUKAMHU B3aUMOJICHCTBHSI.

3) Vuueepcanvnvie pecynamuenuvie oeticmausi, 0b6ecneuusarom Gopmuposanue cCmvlClo8blx
YCmaHOB0K U JHCUSHEHHbIX HABLIKOB IUYHOCTIU.
Camoopranusaunus:

COCTaBJIATh IUIaH, AJIFOPUTM pEIICHUs 3a/1a4k, BHIOMPATh CIIOCO0 pelIeHus ¢ y4éToM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U
KOPPEKTHPOBATh BAPUAHTHI pEIIEHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:

BJIQJIETh HABbIKAMHU II03HABATENbHOM peQIeKCUH KaK OCO3HAHUS COBEPIIAEMbBIX
JEMCTBUH M MBICIUTENBHBIX TPOLECCOB, HX pe3yJbTaTOB; BIAIETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca M pe3yjibTaTa pElIeHUs MaTeMaTHuecKOi
3a/1a4u;

IPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPU PEILIEHUU 3a]a4M, BHOCUTh
KOPPEKTUBBI B JIEATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JaHHBIX, HAMJIEHHBIX
OLINOOK, BBISIBJICHHBIX TPYIHOCTEIH;

OLICHUBATh COOTBETCTBHE pE3yJlbTaTa LEIM W YCJIOBUSAM, OOBACHATH NPHUYUHBI
JOCTHKEHUS WJIM HEIOCTHXKEHUS pe3yJIbTaTOB JAEATEIbHOCTH, HAXOAWTh OLIMOKY,
JlaBaTh OLIEHKY MPHOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATbBI

10 KJIACC



OnepupoBaTh MOHATUSAMH: TOUKA, IPSAMas, MJIOCKOCTb.

[IpyMeHsSTh aKCHOMBI CTEPEOMETPUH U CIIEACTBUS U3 HUX MPU PEIICHUH T€OMETPUYECKHUX
3az1ad.

OnepupoBaThb MNOHATHUSMU: NAPAUIEIBHOCTh M MNEPHIEHIUKYJIAPHOCTh MPSAMBIX U
IIJIOCKOCTEM.

KnaccuduupoBaTs B3auMHOE pacioIoKeHUE MPSMBIX U IJIOCKOCTEH B IPOCTPaHCTBE.

OnepupoBaTh MOHATHAMHU: JABYTPAaHHBIA yroj, TpaHWd JABYTPAHHOTO yria, pedpo
JIBYTPAHHOIO yTJja; JIMHEHHBINA yroJ ABYTPaHHOIO YIJIa; FpaaycHas Mepa JBYTpaHHOTO yra.

OnepupoBaTh MOHSATUSMH: MHOTOTPAHHHK, BBIMYKJIBIA W HEBBIMYKIbI MHOTOTPaHHUK,
3JIEeMEHThl MHOTOTPaHHUKA, IPABUIILHBIM MHOTOTPaHHUK.

PacrioznaBaTth OCHOBHBIE BUBl MHOTOTPAHHUKOB (MHpaMuia; MpU3Ma, MPSIMOYTOIbHBIN
napajuieNienunesn, Kyo).

KnaccudumupoBath MHOTOTpAaHHUKH, BBIOMpas OCHOBAaHUSA JUIS  KJIACCU(UKAIUU
(BBIMTYKJIbIE M HEBBIMYKIblE MHOTOTPAHHHUKHU; TPABUJIbHBIE MHOTOTPAHHHUKH; TMPSMBIE U
HAKJIOHHBIE PU3MBI, TTAPAJUICIICTIATIC/IbI ).

OnepupoBaTh MOHATUSAMU: CEKYIIasi INIOCKOCTh, CEYCHHE MHOTOTPAaHHUKOB.

OOBSICHATH NPUHLIMIIBI IOCTPOEHUS CEUEHUH, UCII0NIb3YsI METOJI CIIEJIOB.

Ctpouth ceueHuss MHOTOTPAaHHUKOB METOJIOM CJIEJIOB, BBIMOJTHATH (BBIHOCHBIE) IIOCKHE
YEepTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYD: BH] CBEPXY, COOKY, CHU3Y.

Pemarp 3amaun Ha HaxOXJACHHE TEOMETPUYECKHX BEIMYMH 1O o0pasuaMm WId
QITOpUTMaM, TPUMEHSS HW3BECTHBIC AHATUTHYCCKHE METOJNbI IMPU PEHICHUH CTaHIapTHBIX
MaTeMaTHUYeCKUX 3a7ad Ha BBIUMCICHHE PACCTOSHUNM MEXAy ABYMS TOYKAMH, OT TOYKH MO
IPSIMOM, OT TOYKH JI0 TUIOCKOCTH, MEXKTy CKPEIINBAIOIIMMUCS TPSMBIMHU.

Pemare 3amaun Ha HaxOXJACHHE TEOMETPUYECKHX BEIMYMH 1O oOpaslaM WId
QITOpUTMaM, TNPUMEHSS W3BECTHBIC AHATUTHYECKHE METOJbI IMPU PENICHWH CTaHIAPTHBIX
MaTeMaTHYECKUX 33/7a4 Ha BBIYHUCICHHE YTIOB MEXAY CKPEIIMBAIOIIUMUCS MPSIMBIMH, MEXIY
NPSIMOM 1 TUTOCKOCTBIO, MEXKITy TJIOCKOCTSIMH, JIBYTPAHHBIX YTIIOB.

Boruncnsate 00bEMBI U TUIOMIAIM TOBEPXHOCTEH MHOTOTPAHHHUKOB (IIpU3Ma, MHpaMuia) ¢
npuMeHeHHeM (OpMyJI; BBIYHCISITH COOTHOIICHUS MEXIY IUIOIAASMUA TTOBEPXHOCTEH,
00BEMamMu TOJJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHSATHSIMU: CHMMETPHS B IPOCTPAHCTBE;, IIEHTP, OCh M IUIOCKOCTh
CUMMETPUU; IEHTP, OCh U TUIOCKOCTh CHMMETPHH (PUTYpPHI.

W3Bnekatp, MpeoOpa3oBBIBaTh U MHTEPIPETHPOBATH WH(HOPMAIHIO O TMPOCTPAHCTBEHHBIX
reoMeTpHUeCKUX PUTypax, MpeACTaBICHHYIO Ha YepTexaX U PUCYHKaX.

[MpumensaTp rTeomerpuueckue (akTbl Ui pPENICHHS CTEPEOMETPHYECKUX — 3ajad,
MPEIONIarafoIINX HECKOJBKO IIIaroB PEHICHHs, €CI YCIOBUS MPUMEHEHHS 3aJaHbl B SIBHOU
dbopwme.

[IpuMeHsTh TPOCTEHIne MPOTPaMMHBIE CPEICTBA M AIIEKTPOHHO-KOMMYHHKAIIMOHHBIE
CHCTEMBI IPH PEUICHUU CTEPEOMETPHUECKUX 3a/1ad.

[TpuBOoaUTE, TpUMEpPHl MaTEMATHUYECKUX 3aKOHOMEPHOCTEH B TMTPUPOAEC H SKU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUH B HCKYCCTBE.

[IpuMeHsTh TIONyYeHHBbIC 3HAHUS Ha MPaKTUKE: aHAIM3HPOBATh pealibHBIC CUTYaIlud U
OPUMEHSATh  HM3YYCHHBIE TIOHATHS B  TPOIECCe TOWCKAa  pEIIeHUS  MaTeMaTHYeCKH
chopMyIUPOBAaHHON MPOOIEMBI, MOACIUPOBATH pPEATbHBIC CHUTYyallMd HA S3BIKE TEOMETPHH,
UCCJIEIOBATh MOCTPOEHHBIE MOJENTU C HCIOJIB30BaHMEM T'€OMETPUUYECKUX MOHSTUH U TEOPEeM,
anmapara aireOpsl; peniaTh NPakTHIeCKUe 3aa9u, CBI3aHHbIC ¢ HAX0XICHHEM FeOMETPHUECKHUX
BEJIMUMH.

11 KUIIACC



Onepuposats MOHATHSAMH: LWIAHPAYECKAs MIOBEPXHOCTB, oOpasyroliue
WIMHAPUYECKON MOBEPXHOCTH; IIMIIMHAP; KOHWYECKAask MOBEPXHOCTh, 00pa3yIone KOHMYECK O
HIOBEPXHOCTH, KOHYC; CepruuecKas IOBEPXHOCTb.

Pacnio3naBare Tena BpameHus (IWIMHAP, KOHYC, cdepa U map).

OOBACHATH CIIOCOOBI MOJIyYSHUSI TEJI BPALLCHHUS.

KnaccugunupoBars B3auMHOE pacioiokeHne cepsl U MI0CKOCTH.

OnepupoBaTh MOHATUSAMU: INAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BBICOTA CETMEHTA;
LIapOBOM CJIOW, OCHOBAHUE IIAPOBOTO CJI0SA, BBICOTA IIAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Bbruuciate 00bEMBI U IUIOIAAM HOBEPXHOCTEH Tel BpallleHUs,, F€OMETPUYECKUX Tell C
npUMEHEHHEM (HOPMYIL.

OnepupoBaTh MOHATUAMHU: MHOTOIPaHHUK, BIUCAHHBIA B c(epy M ONMCAHHBIA OKOJO
cdepsr; chepa, BOHCaHHAs B MHOTOTPAHHUK HJIM TEJIO BpPAIICHUS.

BbIUuCIIATE COOTHOLICHUS MEXIY IUIOIAASMU IOBEPXHOCTEH M 0O0bEMamMM MOJTOOHBIX
TeJ.

N300paxkaTh n3ydaemble (QUIypbl OT PYKH M C NPUMEHEHHUEM IPOCTBIX YEPTEKHBIX
WHCTPYMEHTOB.

BbINonHATE (BBIHOCHBIE) IJIOCKUE YEPTEXKH U3 PUCYHKOB IMPOCTHIX 0OOBEMHBIX (GUTYP: BUJ
CBEpXY, COOKY, CHU3Y; CTPOUTH CEYCHHUS TeJl BPALICHUSI.

N3BnekaTb, HHTEPIPETUPOBATh U NMPEOOPa30BbIBATE MH(GOPMALMIO O MPOCTPAHCTBEHHBIX
reOMEeTPUYECKUX (PUTYpax, MPEICTABICHHYIO Ha YepTEeKaX U PUCYHKAX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BpINONHATE AEUCTBUSA CIO0KEHHSI BEKTOPOB, BEHIYMTAHUSA BEKTOPOB M YMHOKEHHUS BEKTOpa
Ha YUCI0, OOBSICHATH, KAKUMH CBOMCTBaMHU OHH 00J1a/1a10T.

IIpuMeHATh paBUIIO MapasuIeNICINIIE A,

OnepupoBaTh MOHATUSAMU: JEKAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOJIYJIb
BEKTOpAa, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpA, YIOJI MEXKIAY BEKTOPAMH, CKaJISIPHOE
[IPOU3BEICHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBI.

Haxomnuts cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXAY BEKTOpPaMHU,
CKAJIIPHOE MPOU3BEACHUE, PACKIIAbIBATh BEKTOP 110 IBYM HEKOJJIMHEAPHBIM BEKTOPAM.

3aaBaTh IUIOCKOCTh YPaBHEHHEM B JIEKapTOBOM CHCTEME KOOpUHAT.

[TpumensaTs reomerpuueckue (akTbl Ui PpELIEHHS CTEPEOMETPUUYECKUX — 3ajad,
MIPEANOIAraloIMX HECKOJIbKO IIAaroB PEIICHMs, €CIM YCJIOBHMS NPUMEHEHHs 33JlaHbl B SIBHOU
dopme.

Pemate npocrelimue reoMeTpu4ecKre 3a1aui Ha IPUMEHEHNE BEKTOPHO-KOOPANHATHOTO
METOJA.

Pemate 3amauM Ha JOKAa3aTeNbCTBO MATEMAaTHYECKMX OTHOIIEHWH M HaXOXIACHHUE
reOMETPUYECKUX BEJIIMYMH MO 00pa3laM MM aJrOpUTMaM, MPUMEHsSI U3BECTHBIE METOIBI MPH
PELIEHNH CTaHAAPTHBIX MATEMATHYECKUX 3a/1a4.

[IpuMeHATs mpocTeHlIne MPOrpaMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHUKAI[MOHHbIE
CHUCTEMBI IIPH PEUICHUU CTEPEOMETPUUECKUX 3a1a4.

IIpuBoauTe IpUMEPBI MATEMATHUYECKUX 3aKOHOMEPHOCTEM B IPUPOJE U JKHU3HH,
pacno3HaBaTh NPOSBICHNE 3aKOHOB T€OMETPUH B UCKYCCTBE.

IIpuMeHATh NOJIy4eHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATh PEAIBHBIC CUTyalUud U
INPUMEHATh  W3Y4YEHHbIE IOHATHS B  IIPOLlECCE IIOMCKA  PEIICHWS  MaTeMaTH4eCKH
chopMyIMpPOBaHHOW MPOOIEMbI, MOAETUPOBATh pPEANbHbIE CHTyallUd Ha S3bIKE TI'€OMETPHH,
HCCIIEI0BATh TOCTPOEHHBIE MOJEIU C HCIOJIB30BAHUEM TI'€OMETPUYECKUX IOHATHN U TEOPEM,
anmapara anreOpbl; penaTh NPakKTUIECKUe 3aaui, CBI3aHHbIE C HAXOXKICHUEM IeOMETPUYECKIX
BEJIMYHH.
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KonTpoJbHbIe
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padoThI

IIpakTuyeckue
padoThI

DJIEeKTPOHHbBIE
(undposbie)
o0pa3oBaTtejibHbIE

pecypchl

Bgenenue B CTCPCOMCTPUIO

[Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE.
[TapanienbHOCTh NPSIMBIX U IJIOCKOCTEH

10

12 1

Tpenaxep «Ob6mako
3HAHHI.
Maremartuka. 10
knacc, OO0
«DusukoH J1ady»
Tpenaxep «O01ako
3HAHUN.
Maremaruxka. 10
kiacc, OO0
«Duzukon JIadc»

[lepnieHAUKYIIAPHOCTD NPSIMBIX U
IJIOCKOCTEN

Vrasl MCKAY NPAMBIMHA U IIJIOCKOCTIAMU

12

10 1

Tpenaxep «O6mako
3HAHUI.
Maremaruxka. 10
kiacc, OO0
«Dusukon J1ady»
Tpenaxep «O06mako
3HAHHI.
Maremaruxka. 10
kiacc, OO0
«DusukoH J1ady»

MHororpanHuku

11 1

Tpenaxep «O6mako
3HAHUM.
Maremaruxka. 10
kiacc, OO0
«Dusukon J1ady»




Tpenaxep «Ob6mako
3HAHHI.

6 O0BEMBI MHOTOTPAaHHUKOB 9 Maremaruka. 10
kiacc, OO0
«DusukoH Jlad»
7 [ToBTOpEHUE: ceUeHUs, PACCTOSIHHS U YTIIbI 4
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68




11 KJIACC

KoJsmn4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uu¢poBbie)
Ne i/m OpOrpaMMbE Beero K06I{Tp0JILHLIe HpﬁaRanecxue 0Bpa30OBATETBHBIE
padoTbl padoTbl pecypebi
Tpenaxep «Obmako
1 Te . 12 3HaHui». MaremaTuka.
71 BpACHIA 11 knacc, OOO
«Dusukon JIad»
Tpenaxep «O0naxo
. 3HaHui». Maremaruka.
2 OOBEMBI TET 5 1 11 xrace, 000
«Dwusukon JIad»
Tpenaxep «O01ako
3 B 10 1 3HaHui». MaremaTuka.
€KTOPBI U KOOPJAUHATHI B IPOCTPAHCTBE 11 wrace, 000
«Dusukon JIad»
4 [ToBTOpenue, 06001IEHNE, 7 5
CUCTEMaTHU3alusl 3HAHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 4 0










KoHTpoIbHO-M3MepUTEIbHBIE MATEPUAIIBI
npuioxxenue 1

10 kaace
Kontponbnas padora Ne 1 (BxoaHo#t KOHTPOJIb)

BapuanTt 1
1. Kakwue u3 cienyoomux yTBEpKICHUN BEpHBI?
1) JIroObIe 1Ba MPSMOYTOIBHBIX TPEYTOJIBHUKA TTOI00HBI.
2) CTOpOHBI TPEYTOJIbHUKA MPOMIOPIUOHATBHBI KOCHHYCaM MPOTHBOJISKAIINX YTIIOB.
3) Ecnu xaTeT ¥ runoreHy3a npsMOyrojibHOTO TPEYToJIbHUKA PaBHBI COOTBETCTBEHHO 6 U 10, TO BTOpPOI KaTET 3TOr0 TPEYroJbHUKA
paBeH 8.
4) KBagpar m1000ii CTOPOHBI TPEYTOJIbHUKA PaBEH CyMME KBaIpaTOB JBYX JPYTHX CTOPOH 0€3 yJIBOEHHOTO MPOU3BEACHUS ITUX CTOPOH
Ha KOCHHYC YTJIa M1y HUMHU.
2.

Ha xiseryaroii 6ymare c pasmMepoM KJjeTkH 1x1
u300paskeén TpeyroJsHUK. HaiiiTe ero miomank.

Pemntsb 3agaun 3-6:
3.Ha okpyxHocti ¢ neHtpom O ormeuensl Touku A u B tak, uro £AOB = 84°. Jlnuna mensiueit ayru AB pasaa 70. Haiinute nimny

OoJbIe qyTH.
4. Haiigute miomaap KBajpaTa, OKOJIO KOTOPOTO OMKMCAaHa OKPYKHOCTh pajauyca 6.

5. CTopoHa paBHOCTOPOHHETO TPEYTOJIbHUKA paBHa10\/§ - Haiinure ero 6uccexrpucy.

KOHTpOJ’IBHaﬂ pa60Ta Ne 2 o Teme HpHMHe U TIJIOCKOCTH B ITPOCTPAHCTBE

Bapuanr 1
1. Tlpsmeie a u b nepecekarorcs. [Ipsmas ¢ siBisieTCs CKpeMBaromeiics ¢ npsiMoi @. Moryt nm npsimbie b u ¢ ObITh TapamiensHpIMu?



2. TlnockocTh o MpOXOAUT uepe3 cepearHbl 00KOBbIX cTopoH AB u CD tpanenuu ABCD — touku M u N.
a) Jlokaxwure, yto AD 11 a.
0) Haitnure BC, ectu AD = 10 cm, MN= 8 cm.

3. Ilpsmas MA npoxoauT depes BepmnHy kBajgpata ABCD u He IeXHT B INIOCKOCTH KBaaparta.
a) [loxaxure, uto MA n BC — ckpeluBaronuecs npsmele.

4. 0) Haitnure yroa mexay npsmeima MA u BC, ecmu £ZMAD = 45°,

Kontponbnas padora Ne 3 mo Teme YTIIbl MEKAY NPSIMBIMU U INIOCKOCTSIMA

Bapuanr 1
1. Jlanbl napamienbHble IIOCKOCTH o ¥ . Uepe3 Touku A 1 B miiockocTu npoBeeHb! MapajieabHble MPpsMble, IEPECEKAOIINE IIOCKOCTh
B B Toukax A1 u Bi. Haiinure A1B1, eciu AB =5 cwm.
2. BepHO, 4TO MJIOCKOCTH MapauIeIbHbL, €CIIH IpsAMasd, JIeKalas B OHON IIOCKOCTH, IIapaJuleNbHa JPYToi MIIOCKOCTH?

3. JIBe II0CKOCTH MapajuielibHbI MexX Iy coOoi. M3 Toukn M, He Jiexaleil Hu B OJTHOM U3 3TUX IUIOCKOCTEH, HU MEXTY TJIOCKOCTIMH,
MIPOBE/ICHBI JIBE MIPSIMBIE, MIEPECEKAIOITNE ITH MIIOCKOCTH COOTBETCTBEHHO B TOUKax A1 U Az, B1 u Bo. M3BectHO, uTo MA1 =4 cMm,
B1B2 =9 cM, A1A2 = MB1. Halinure MA2 u MBo.

Kontponbnas pabora Ne 4 mo teme MHOTOrpaHHUKH

1) OcHoBaHMEe MPAMOU MPU3MBI — MPSMOYTOIBHBIA TPEYTONBHUK ¢ KareTamu 6 u 8 cM. HalimuTe momaas 60KOBOM MOBEPXHOCTH
MPU3MBI, €ClIU e Hanboubias 60KoBasi TpaHb — KBaJpar.

2) BokoBoe pebpo npaBUIBLHON YETHIPEXYTOJIbHOM MUPaMUIbI paBHO 4 CM M 00pa3yeT ¢ MI0CKOCThI0 OCHOBAaHUS MUPAMUIBI Yo 45°.
a) HaiiquTe BBICOTY IMpaMUIBI.
6) Haiigure miomaabs 00KOBOW MOBEPXHOCTU MUPAMU/IBL.

3) Pebpo nmpaBunbHOTO TeTpadapa DABC pasHo a. [TocTpoiite ceuenune TeTpasipa, mpoxosiiee yepes cepeauny pedpa DA mapanienbHo
miockocty DBC, 1 HailinTe miIo1aas 3TOr0 CEUYEHHUS.



KonTponbaas padota Ne 5 o reme O6beMbl MHOTOTPaHHUKOB

1. Anocdema npaBuibHON TPEyroabHON MUPaMHIbI paBHA 4 CM, a IBYTPaHHBIN yroi mpu ocHoBaHUM paBeH 60°. Haiinute 00bem
UPaMUJIBI.
2. B nmnuuap Bnucana npuzma. OCHOBaHUEM IIPU3MBI CIIYXKHUT MIPSIMOYTOJIbHBIN TPEYTOJIbHUK, KaTET KOTOPOI'O PAaBEH 2a, a MPUIIeKALIHi

yrou paseH 30°. Jluaronans Oosbiieit 60KOBOM rpaHU IPU3MBI COCTABIISIET C IMJIOCKOCTHIO € OCHOBaHUs yroi B 45°. Haiinure o0bem
WIMH/IPA.

Htorosas koHTposbHas pabota Ne 6

1. Han npsmoyronsHsiii TpeyronbHUK ABC ¢ runoteny3oit AC = 16 cm u katetom BC = 12 cm. Otpesok SC =20 cMm, — NepneHIuKyisp
K mockoctu ABC.
a) Haiimute | CS + CB + BA |; 6) Haiigute yron mexay npsimoid SA u miockoctbio ABC.

2. B IpaBHIBHOI YeTHIPEXyrOMbHOI MMPAMH/IC AMATOHANb OCHOBAHHS paBHa 4\3 cM, a ABYTPAHHBIHA YrOJI PH OCHOBAHHH paBeH 60°.
Haiiaure momnaab moaHOM MOBEPXHOCTU MTUPAMHU/IBL.

3. Toctpoiite ceuenne kyba ABCDA1B1C1D1, mpoxoasmieii uepes npsimyro AB u cepenuny pedpa B1Ci.

11 knace
KoHTposbHast pabota Ne 1 (BxomHO# KOHTPOIIB)

4. Jlan npsimoyrombHbiil TpeyrosbHuk ABC ¢ runorenysoit AC = 16 cm u karetom BC = 12 cMm. Otpesok SC = 20 cm, —
neprneHauKysp k miockoctu ABC.
a) Haitnure | CS + CB + BA |; 6) Haiinure yron mexay npsimoit SA u mutockoctsio ABC.
5. B IpaBHIBHOI YeTHIPEXyrOMbHOM MMPAMH/IC AMATOHANb OCHOBAHHS paBHa 4\3 cM, a ABYTPAHHBIHA YrOJ PH OCHOBAHHH paBeH 60°.
Haiinure nomans oJHON MOBEPXHOCTU TUPAMUIIBL.

6. Ilocrpoiite ceuenne kyoa ABCDA1B1C1D1, npoxonsiueit uepes npsmyto AB u cepenuny pedpa B1Ci.

KonTponbnas padota Ne 2 mo reme OO0beMbI TeT



1. OcnoBanue npsiMoro napajuienenunena pomo ¢ nepumerpom 40 cm. OnHa U3 AuaroHaneit pomo6a paBHa 12 cm. Haitnure o0bem
napaJieNienuea, eciiu ero 0oJblnas AuaroHans pasHa 20 cm.

2. Tlnockuit yroi npu BepIIMHE MPABUIBHOW YETHIPEXyroIbHOM MHpaMHUIbl paBeH o, a 0okoBoe pedpo paBHo |. Haliaure o0beM KoHyca,
BIIMCAHHOT'O B MUPaMUJY.

Kontposbnast pabora Ne 3 1o Teme BekTophl B pocTpaHCTBE

1. Jlausl BexkTopsl a u b, npuuem a = 6i — 8k, |b| =1, (a b) = 60°. Haiitu:
a) a - b; 6) 3HaueHne m, MPU KOTOPOM BEKTOPHI ¢ U ¢ (4; 1; m) nepreHAUKYIISIPHBIL.

2. Haiiaure yron mexay npsmbivu AB u CD, win A (3, -1, 3),B (3,-2,2),C (2,2,3)uD (1, 2, 2).

3. Jan npaBunbhblil TeTpasap DABC c pebpom a. [Ipu cummerpun otHocuTensHo miockoctd ABC touka D nepemniia B Touky Da.
Haiingure DD;1.

Hrorosast koHTpobHas padboTta Ne 4

1. 1an paBHOOEIpEHHBIN PSIMOYTONBHBIN TpeyronbHUK ABC ¢ runoteny3oit AC. SB — neprienaukysp k mwiockocta ABC. JIByrpaHHbIit
yroin SACB pasen 45°.

a) Jlokaxkute nmepreHIuKyIsipHOCTh miockocteit SBA n SBC.

0) M — Touka nepeceueHust Meauan tpeyroabauka SAC. Paznoxure Bexkrop BM 1o Bekropam BS, BA, BC.
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