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INNOACHUTEJ/IBHAA 3AIIUCKA

['eomeTpus sBnseTCA OMHHUM M3 OAa30BEIX KYpPCOB HA YPOBHE CPEIHETO
00111eT0 00pa30BaAHUSA, TAK KAK O0CCIICUMBACT BO3MOXKHOCTE U3YUCHMS TUCIMILIAH
€CTECTBEHHO-HAYYHOM HAIPABICHHOCTH W MPEIMETOB TI'YMAHMTAPHOTO IMKIIA.
[Tockompky  morMueckoe  MEBIIUICHHE,  (QOpPMHPyeMOe  IIPU  HU3YUCHHUU
OOYYAIOIIMMHUCS MOHATHUHBIX OCHOB I'€OMETPHUHU, IIPU JJOKA3ATEILCTBE TEOpeM H
MOCTPOCHUHU IEITOYKH JTOTUYECKUX YTBEPIKICHUM MPU PEHICHUM I'€OMETPHUECCKHMX
337lad, YMEHHE BBIJBUTATH M  ONPOBEPraTb THUMIOTE3Bl HEMOCPEICTBEHHO
MCTIOJIE3YIOTCS MPU PEIICHUM 3a/]a4 €CTCCTBCHHO-HAYYHOIO IIMKJIA, B YACTHOCTH
GU3NIEeCKUX 3aj1a4.

[leabs ocBOEHMS MpOrpaMMEl yaeOHOro Kypca «l'eoMeTpus» Ha yriiyOJIEHHOM
YpOBHE — pPa3BUTHE MHIUBUIYAIBHBIX CIHOCOOHOCTEH OOy4Yarolmuxcs IIpH
M3YYECHUH T'e€OMETPHH, KAK COCTABILIONICH IIpeMETHON oOmactu «MaremaTtuka u
HH(GOPMATHKA»  4Uepe3  OOecledeHHE  BO3MOXKHOCTH  IIPHOOpPETEHUS U
MCIIOJIB30BAHUSA Oonee TIyOOKMX T€OMETPUYECCKMX 3HAHUNM M JCHCTBUH,
crelU(PUUHEIX TEOMETPUM, H HEOOXOJIMMBIX JIJIS YCIICIIHOIO MPO(ECCHOHATIEHOTO
00pa30BaHUs, CBSA3aHHOIO C HCIIOIBE30BAHMEM MATEMATHKHU.

[IppopuTeTHEIMU 3a7jadyaMHu Kypca TI'€OMETPUHU Ha YIIIyOJIEHHOM YpPOBHE,
PACIIUPSIONIUMH U YCUIMBAIOIIAMU Kypc 0a30BOT0 YPOBHS, SIBIISFOTCS:

pACIIUPEHUE MPECTABICHHUS O T€OMETPHUM KAK YACTH MHUPOBON KYJIBTYPhI U
(GOpMUPOBAHNE OCO3HAHUS B3aUMOCBS3H TCOMETPHHU C OKPYKAFOIIUM MHPOM;

(GOpMHUPOBAHNE TIPEJICTABICHUS O IIPOCTPAHCTBCHHBIX (QUIypax Kak o
BAKHCHIINX MATEMATHUCCKMX MOJICIAX, IO3BOJISIONIUX OITMCHLIBATH M H3Yy4aTh
pPa3HBIC SABJCHUS OKPYIKAIOIIET0 MUPA, 3HAHUE ITOHATUUHOIO amnrapara 1o pasaeiry
«CtepeoMeTpusa» ydeOHOr0 Kypca reOMETPUU;

¢GopMHUpOBaHHE  yYMEHHS  BIAJEeTh  OCHOBHBIMH  IOHSTHSMH 0
IIPOCTPAHCTBEHHEIX (pUTrypaX M HX OCHOBHBIMH CBOMCTBAMH, 3HAHHE TEOpPEM,
GopMynT W yMEHHE HMX IIPHUMCHSTH, YMCHHS JOKA3BEIBATh TECOPEMBI U HAXOJUTH
HECTAH/JAPTHBIC CIIOCOOBI PEMICHUS 3a/1a4;

¢OopMUpPOBaHNE YMECHUS PACIIO3HABATHL HA YSPTEKAX, MOJICNSX U B PCATBHOM
MHpPE€ MHOTOTPAHHMKM W Te€jJa BpalllEHHUS, KOHCTPYUPOBATH I'€OMETPHUUECKUE
MOJICIIN;

(GOpMHUpOBAHHE ITOHMMAHHUS BO3MOYXHOCTH AKCHOMATHUYECKOTO IMOCTPOCHUS
MaTEMAaTHYCCKUX TCOPHH, (POPMHUPOBAHHE MOHUMAHHUS PO AKCHUOMATHKU ITPH
MPOBEICHUU PACCYIKICHHUN;

GOpMUPOBAHNEC YMCHHS BJIAJICTE MCETOJAMM  JOKA3ATCILCTR M  AATOPUTMOB
pPEILICHMS, YMEHUS KX NPUMCHATL, MPOBOJIUTH JIOKA3ATCIBHBIC PACCYIKICHUSI B
X0JI€ PEIICHUS CTEPECOMETPUUYCCKUX 3aJ1a4 U 3a/]a4 ¢ MPAKTUYECKAM COJIEPIKAaHUEM,



GopMUpOBaHME TIPEACTABIEHHS O HEOOXOJUMOCTH JIOKA3aTCJIBLCTB  IIPH
00OCHOBAHMHN MATEMATHYECKUX YTBEPIKICHUM U POIM AKCUOMATHUKU B MPOBEICHUHN
€ IYKTUBHBIX PACCyKICHUIM;

pPa3BUTHUE M COBEPIICHCTBOBAHUE HWHTEJICKTYAJIbHBIX W  TBOPUYECKHX
CITIOCOOHOCTEHM OOY4YaroIMXCs, MO3HABATCIBHON aKTUBHOCTH, UCCIICIOBATCIBCKIX
YMCHUM, KPpUTUYHOCTH MBIIIJICHUS, HHTEPECA K U3YYECHHIO TCOMETPHUH;

¢opMupoBanue (PyHKIIMOHAILHON TI'PaAaMOTHOCTH, PEJICBAHTHONW T'€OMETPHH:
YMEHUS PACIO3HABATHL IIPOSBICHUS TI€OMETPUUECKUX IIOHSATHM, OOBEKTOB U
3AKOHOMEPHOCTEHM B PeajbHBIX JXKHU3HEHHBIX CUTYALUSAX M IIPU MU3YYCHUHU JPYTHX
YyUYEOHBIX IIPEJMETOB, MPOSBICHUS 3aBUCUMOCTEM M  3aKOHOMEPHOCTEH,
MOJICIUPOBAHMS pPEAJbHBIX CUTYAalldd, HCCICJOBAHUS IIOCTPOCHHBIX MOJICIICH,
MHTCPIIPETALIMH ITOTYUYCHHBIX PE3yIbTATOB.

OCHOBHBEIMHU COJICP)KATEIIEHEIMU JIUHUSAMU Yy4eOHOro kypca «l'eomerpus» B
1011 «kmaccax saBusawoTca: «lIpsmble W IIOCKOCTH B HOPOCTPAHCTBEY,
«Muororpanaukn», «Tema  BpameHus», «BekTopel W KOOpPAUHATHEI B
MPOCTPAHCTBEY, «/[BIDKEHHUS B IIPOCTPAHCTBEY.

Chopmymuposannoe Bo PI'OC COO TpeboBaHME «yMETh OIEPUPOBATH
MOHATUSMMY, PEICBAHTHBIMM T€OMETPUM HA YIIyOJEHHOM YpOBHE OOYUCHUS B
10—-11 xmaccax, OTHOCHUTCS KO BCEM COJICPIKATECIBHBIM JIMHUAM YYSOHOTO Kypca, a
GOopMUpOBaHME JIOTHYCCKUX YMCHUHM  pacupefienseTcd HE  TOJBKO IO
COJIEPIKATEIBHBIM JIUHUSAM, HO U 110 rogaM ooyueHus. CoepkaHue 00pa30BaHuUs,
COOTBETCTBYIOIIEE IIPEIMETHEIM pe3yiabTaTaM OcBOcHUS DenepansHON padboden
IPOrpaMMBI, PAaCHpeeNEHHBIM II0 TOJaM OOY4YEHMS, CTPYKTYPHUPOBAHO TAKHUM
00pa3zoM, UTOOBI KO BCEM OCHOBHEBIM, IMPUHIUITHAJIBHBIM BOIIPOCAM OOyUYArOIIUECs
OOpamamuck HCOJHOKPATHO. ITO IIO3BOJSCT OPraHM30BaTh  OBJIAJICHUE
r€OMETPHUYCCKUMM IMOHATHUSIMHU U HABBIKAMU IMOCJICJOBATCIEHO U ITOCTYIIATEIBHO, C
COOTIOICHUEM IIPUHIIMIIA TPEEMCTBEHHOCTH, & HOBBIC 3HAHUS BKIIFOYATH B OOIYIO
CUCTEMY I'€OMETPHYECKUX IPECTABICHUN OOYYAIOMIUXCH, PACIIUPSIA U yIIIyOsss
€€, 00pa3ys NpOYHLIC MHOKECTBCHHBIC CBS3H.

[lepexo K M3ydeHHIO TeOMETPHUH HA YIIIyOJIEHHOM YPOBHE ITO3BOJISET:

co3MaTh  ycaoBUS  Jas  auddepeHIUAnMM  O0ydYeHHUSs, IIOCTPOCHUS
MHIUBUIYAJIbHEIX O0O0pa30BATEIBHEIX MOpPOrpamMmM, OOECHEUYUTH YIIyOJEHHOE
M3YUYCHHE TCOMETPUHU KaK COCTABIIAIOIICH yueOHOTr0 mpeameTa «MareMaTtuka;

MOJTOTOBUTh OOYYAIOIIMXCS K IPOAOIKEHHUIO HM3YUYCHMS MATEMATHKU C
yu€TOM BBIOOpa Oyaymed mnpodeccuu, oOecrieduBas IIPEECMCTBEHHOCTE MEXIY
O0IIMM ¥ ITPpOeCCHOHAILHEIM 00pa30BAHUEM.

Ha wusyuenme yueOHOro kypca «l'eomerpus» Ha, YIIyOJACHHOM YpOBHE
orBoguTcsa 136 wacos: B 10 kmacce — 68 waca (2'gaca B uenemnio), B 11 kmacce — 68
yaca (2 Jaca B HEJICTIO).



COAEP) KAHUE OBYUEHUASA

10 KVNTACC

IIpsiMble ¥ IUIOCKOCTH B MIPOCTPAHCTBE

OCHOBHEIE MOHATUSA  CTEPEOMETpUM. TO4UKa, IIpAMas, IIIOCKOCTE,
npocTpaHcTBO. IloHsATHE 00 AKCMOMATHUYECKOM IIOCTPOCHUU CTECPEOMETPHUM:
AKCMOMBI CTEPEOMETPHH U CIICACTBUS U3 HUX.

B3zauMmHOe pacronoxkeHue MNOpSMBIX B IMPOCTPAHCTBE: IIepeceKaroluecs,
mapajielibHble W CKpelmuBaromuecs npsamele. [Ipu3Haku ckpemmBarommxcs
npsaMeIx. [lapanaeasHOCTE NPSAMBIX U IIOCKOCTEH B MPOCTPAHCTBE: MApaUICIbHBIC
MPSAMBIC B IPOCTPAHCTBE, MAPAIICTIBHOCTE TPEX MPAMBIX, TAPAIICIBHOCTE MPSMOM
M ILNIOCKOCTH. IlapamnmensHOe M IIEHTpaAIbHOE IIPOCKTUPOBAHUE, H300paAKCHHUE
¢uryp. OcCHOBHBIE CBOMCTBAa NApaALICILHOTO IIpoeKkTHpoBaHud. HM3o0paxenue
Guryp B mapajuieJbHOU MPOCKIIMH. YTJEI ¢ COHAPABICHHBIMA CTOPOHAMH, YIOJI
MEIKIY OPSMBIMU B IIpocTpaHcTBe. [lapamnensHOCTE IIIOCKOCTEH: mapajieibHbIC
MJIOCKOCTH, CBOMCTBA apaiaeIbHbIX IIJIOCKOCTEH. [IpocTenimue
MPOCTPAHCTBEHHEIE (DUTYPBEl HA INIOCKOCTH: TETpa’ap, IlapajuielICITIIIeI,
MOCTPOCHUE CCUCHUI.

[lepneHTUKYIAPHOCTE NPSIMON M IIOCKOCTH: MEPICHIUKYISIPHBIC MPSIMEIC B
IPOCTPAHCTBE, MPSIMBIC MApaJUICIbHBICE MW MNEPICHIMKYISIPHBIE K ILIOCKOCTH,
MPU3HAK IIEPICHAUKYISIPHOCTH MNOPSIMOM U INIOCKOCTH, TeOpeMa O MpsSMOM
MePHEHIUKYISAPHON IIJIOCKOCTH. OpTOroHaasHOe IPOCKTUPOBAHHUE.
[lepnneHqUKynSp ¥ HAKIOHHBIC: PACCTOSHUE OT TOUKH JIO0 IUIOCKOCTH, PACCTOSHUE
OT TOpsSMOM  JI0  INIOCKOCTH, TPOSKHusd  (GUTYpPEl HA  INIOCKOCTE.
[lepneHAUKYISIPHOCTE  IJIOCKOCTEM: MPU3HAK MEPHCHIUKYISIPHOCTU  JBYX
MI0cKOcTel. Teopema 0 TpEX MePIICHIUKYIIpaAX.

YTIel B OPOCTPAHCTBE: YIrOJ MEXIY NPSIMOU M INIOCKOCTBIO, JBYIPAHHBIN
yroJI, TMHEHHBLIN YTOJI JBYTPAHHOTO yria. TpEXrpaHHBIM M MHOTOTPAHHEIC YTIIBL
CBolicTBA IUIOCKUX VyIJIOB MHOrorpaHHoro yria. (CBoMcTBa IIIIOCKUX U
JIBYTPAHHBIX YIJIOB TPEXTPAHHOTO yria. TeopeMbl KOCHUHYCOB W CHHYCOB IS
TPEXTPAHHOIO YIJIA.

MHOrorpaHHUKH

Buabl MHOrOrpaHHUKOB, pa3BEépTKa MHOrOrpaHHuka. IIpusma: n-yronpHas
mpu3Ma, NpsaMas ¥ HaAKJIOHHAS MPU3MBI, OOKOBAas U MOJHAS IIOBEPXHOCTh IIPHU3MEI.
[lapannenenunen, NOpIMOYrOJIbHBIM — HOapallIelelMIe]] M €ro  CBOMCTBA.
Kpatuaiimue nyTd Ha NOOBEPXHOCTH MHOTOTpaHHUKA..: leopeMa Juiepa.
[TpocTtpanctBennas teopema Iludaropa. llupammaa:. n-yroasHas -mHpaMHua,
MpaBUIbLHAS U YyceuCHHAsA mupaMuabl. (CBOUCTBA - peOep: 1 :00KOBEIX . FPAHCH
MPaBUJILHON IHUpaMujIbel. llpaBuinbHBIE MHOIOTPAHHWKY: HPABUILHAS TIPU3MA M



MpaBuJIbHAS MHPaAMUA, PABWIBHAS TPEYrOjbHAs IHpPAMHJA U ITPABUIbHBIN
TeTpas’ap, KkyO. IlpencraBneHue O IpaBUIBHBIX MHOTOTPAHHMKAX: OKTAdIp,
TOICKASIP U UKOCASIP.

Breluncnenue 5JeMEHTOB MHOIOTPAHHUKOB: peEOpa, JMarOHaad, VYIJIbL.
[Imomanes OOKOBOM MOBEPXHOCTH M MOJHOM ITOBEPXHOCTH MPSMOM IIPU3MEI,
IO OCHOBAHMM, TeOopemMa O OOKOBOM IOBEPXHOCTH MPSMOM IIPU3MBEL.
[Imomage OOKOBOM MOBEPXHOCTH M MOBEPXHOCTH IPABHIBHOM MHPAMM/IEI,
TeopeMa O IUIOIAU YCEUEHHOM IMTUpaMUIbL.

CuMMeTpusi B IIPOCTPAHCTBE. ODJEMEHTHBlI CHMMETPHU IIPABUILHBIX
MHOTOTpaHHMKOB. CHMMeTpus B IIPABUILHOM MHOTOIPAHHUKE: CHMMETPHUS
mapajuieaeIuIe/ja, CUMMETPUS MNPABUIIBHBEIX IIPU3M, CHMMETPUS MTPABUIILHOM
MUPAMUJIEL.

BekTOpBLI H KOOPAHHATHI B IPOCTPAHCTBE

[IoHATHS: BEKTOp B HPOCTPAHCTBE, HYJIEBOM BEKTOp, JIMHA HEHYJIEBOTO
BEKTOpAa, BEKTOPbl KOJUIMHEAPHBIC, COHAMNPABICHHBIE MW IMPOTHUBOIIOIOKHO
HAITPABJICHHBIC BEKTOPHL. PaBeHCTBO BeKTOPOB. JleHCTBUS ¢ BEKTOpAMHU: CIIOKCHHUE
M BBIUUTAHHUE BEKTOPOB, CYMMAa HECKOJIBKUX BEKTOPOB, YMHO)KCHHME BEKTOpa HA
yucsio. CBOMCTBA CJIOKEHUS BEKTOPOB. CBOMCTBA YMHOMKCHHUS BEKTOpPA HA YMCIIO.
[lousTue kOMILTAHApHBIC BEKTOpPHBI. [IpM3HAK KOMIIAHAPHOCTU TPEX BEKTOPOB.
[IpaBuno mapamnenenunena. TeopemMa O PpaslokKEHHMM BEKTOpa II0 TPEM
HEKOMIJIAHAPHBEIM ~ BeKTOpaM. IIpsAmoyronbHas cuctema  KOOpAUHAT B

npoctpaHcTBe. KoopauHatel BekTOopa. CBS3p MEXKJYy KOOPIWMHATAMU BEKTOpA U
KOOpJIMHATAMM TOYEK. YTOoa MexAy Bekropamu. CKalgpHOE MPOMU3BEIICHUE
BEKTOPOB.

11 KZIACC

TeJa BpameHus

[IoHaTHs: LUIUHIPUYECKAS IIOBEPXHOCTb, KOHHUYECKAS IIOBEPXHOCTH,
cheprueckasl ITOBEpPXHOCTh, OOpa3yromue IOBepXHOCTel. Tema BpamjeHus:
IMUIMHIP, KOHYC, YCEUCHHBIM KOHYc, cdepa, map. BzamMmuHOe pacmonoxeHue
chepsl M INIOCKOCTH, KacaTeJdbHAs INIOCKOCTE K cdepe. M3o00pakenue ten
BpPAIICHHUSA Ha IUIOCKOCTH. Pa3BépTka nmauHapa u KoHyca. CumMMmeTpus chepsl U
mapa.

O0BEM. OCHOBHBIE CBOWCTBA O0BEMOB Ten. Teopema 00 O0BEME
NpsSIMOYTOJIBHOTO MapajulelieIuIiea U cleAcTBusa u3 Hee. O0BEM NpaIMOU U
HAKJIOHHOM MPH3MBbI, [UIUHIPA, TUPaAMUALl U KOHyca. O0OBEM IIapa U IIapOBOTO
CETMEHTA.

KoMOuHanum Ten BpallleHUS U MHOTrOrpaHHUKOB. Tlpusma, BoucanHas B
[UJINHAP, ONHCAHHAS OKOJO IummHapa. Ilepeceuenme: chepurow mapa ¢
maockocThi0. Kacanue mapa u chepsl mIeckocThio. TToHATHE MHOTOTpAHHHKA,



OMUCAHHOTO OKOJIO cdepbl, cdephbl, BIHCAHHON B MHOTOIPAHHHMK WM TEJIO
BpAILICHUS.

[[momage mMOBEpXHOCTH IWIHHPA, KOHYCA, IUIOMIAJL cephl M e€ YacTeH.
[lomobue B mpocTpaHcTBe. OTHOIIEHME OOBEMOB, IUIOMIAJICH ITIOBEPXHOCTEH
nmoo0HEIX uryp. IlpeoOpazoBanme momooms, romoreTusa. Pemenuwe 3agad Ha
IJIOCKOCTH C MCIOJB30BAHUEM CTEPECOMETPUUECKUX METOOB.

[locTpoeHue ceueHU MHOTOTPAHHUKOB U TEJI BPAILICHUSA: CEUCHUS LMIUH/Ipa
(mapalneapHO M MOEPHECHIMKYJISIPHO OCH), CEUEeHMS KOHyca (mapajieibHBIC
OCHOBAHHUIO U IPOXOIAIINE YepPe3 BEPIIMHY ), CEUCHUS 11apa, METOJILI IIOCTPOCHUS
CEUCHHUM: METO]] CJICOB, METO]] BHYTPEHHETO IIPOSKTUPOBAHMUS, METO]] IIepeHOCca
CEKYILeH MIOCKOCTH.

BekTOpBLI H KOOPAHHATHI B IPOCTPAHCTBE

BekTtoper B 1mpoctpanctBe. Omnepamuu HaJ BeKTOpamMu. BekTopHoe
YMHOKEHME BEKTOpOB. (CBOHCTBA BEKTOPHOro ymMHOkeHHS. I[IpsmoyronbhHas
CUCTEMa KOOPJIMHAT B mpocTpaHcTBe. KoopuHaTel BekTOpa. Pasnoxenue BekTopa
mo Oasucy. KOOpIMHATHO-BEKTOPHBIM METOJ IPH PEHICHUH TI€OMETPHUUECKHX
3a71a4.

JIBHKeHHS B IPOCTPAHCTBE

JIBmkenuss mpoctpancTBa. OToOpakeHus. /[BHMI)KEHUS M PaBEHCTBO (QHTIYD.
OOmue cBOMCTBA JIBMKEHUM. BuIbl JIBWKECHUN: Napa/LUICJIBHBIM IIEPEHOC,
[ICHTpaJIbHAs CUMMETPHUS, 3€pKAJIbHAS CHMMETPUS, IIOBOPOT BOKPYT IIPSIMOM.
[TpeoopazoBanus nomoowus. Ilpsamas u cepa Ditnepa.



INVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUA YUYEBHOI'O KYPCA
«TEOMETPHUS» (YITJYBJIEHHBIM YPOBEHBL) HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBLIE PE3YJIbTATDI

1) rpa:xxaaHckoe BOCHIUTAHHE:

c(hOpPMHUPOBAHHOCTE T'PAXKTAHCKOM ITO3UIIUN O0YJaAOIEerocs KaK aKTHBHOTO U
OTBETCTBEHHOrO0  4YjJieHa  POCCHHCKOr0  OO0IIecTBa,  IPEJCTABIACHHE O
MaTEMaTHYCCKUX OCHOBAX (PYHKIHOHHPOBAHMS PA3THUHEIX CTPYKTYD, SBICHUH,
OpOLCYP TPAXKJAHCKOrNO O0IecTBa (BBIOOPEI, OOPOCEl U JIPYroe), YMECHHE
B3aUMOJICUCTBOBAThE C COLMAJIBHBIMM MHCTUTYTAMH B COOTBETCTBHHM C HX
(YHKIIUSIMH ¥ Ha3HAYCHUCM;

2) NIATPHOTHYECKOE BOCIIHTAHHE:

c(pOpMHPOBAHHOCTE POCCHHUCKON TPAXKIAHCKON HJICHTUYHOCTH, YBAKCHHUSI K
IPOMIJIOMY M HACTOSIIEMY POCCHMCKON MAaT€MATHKH, IIEHHOCTHOE OTHOIICHHUE K
TOCTKCHUSAM POCCUUCKMX MATEMATHKOB M POCCUUCKOM MATEMAaTHYE€CKOU IIKOJIEI,
MCIIONB30BAHNE HTHX JOCTIDKCHHN B JPYIrHUX HayKaxX, TEXHONOTUSIX, cdepax
YKOHOMUKH;

3) AYXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

OCO3HAHHME JYXOBHBIX IIEHHOCTEH POCCHHMCKOTO Hapoja, chOpMUPOBAHHOCTE
HPABCTBEHHOI'0 CO3HAHMS, ITHYECKOTO IMOBEJICHMS, CBSA3AHHOIO C MPAKTUYECKHUM
MIPUMEHECHUEM JIOCTH)KCHUM HAYKH W JESATCIABHOCTBIO YUYEHOTO, OCO3HAHUE
JUYHOTO BKJIA/a B IOCTPOCHUE YCTOMYHUBOTO OYIYILETO;

4) 3cTeTH4YeCKOE BOCIIHTAHHE:

3CTECTUUECKOEC OTHOMICHHE K MHPY, BKIIOYAS SCTCTHUKY MATCMATHUYCCKHUX
3aKOHOMEPHOCTEHU, OOBEKTOB, 3a/a4, PCHICHUN, PACCYKICHUN, BOCIIPUUMYHNBOCTD
K MATEMATHYECKUM aCII€KTaM Pa3JIMYHLIX BUJOB MCKYCCTBA;

S) pu3nyeckoe BOCIIHTAHUE:

c(hOpMHUPOBAHHOCTE YMCHUS IIPUMEHATH MaTeMaTUYCCKHE 3HAHHS B
MHTepecax 3JJ0pOBOro u 0€30mMacHOro 00pas3a KU3HU, OTBETCTBEHHOE OTHOIICHHUE K
CBOEMY 3/I0POBBIO (3/I0pOBOE IHUTAHHWE, COATAHCHUPOBAHHEIA PEKUM 3AHATHN U
OT/BIXA, PEryispHas (pU3nUecKass aKTUBHOCTE), (PU3NUECKOES COBEPIICHCTBOBAHNUC
IPU 3aHATHUAX CIIOPTUBHO-03/I0POBUTECIBHOM JICITEIbHOCTEIO;

6) TpyA0BOE BOCIIUTAHUE:

rOTOBHOCTb K TPYyAy, OCO3HAHHE IIEHHOCTH TPYJAOIIO0MsI, HHTEpPEC K
pa3MMuHBIM  cepaM  TIPOPECCHOHAILHOM  JICATCIIbHOCTH, (10 CBI3AHHEIM  C
MATEMATHKOM M €€ MIPUIOKCHUSIMH, YMEHHUE. COBEPINATh: OCO3HAHHEIN - BEIOOD
Oynmymieli mnpodeccuun HM PEATM30BBEIBATE COOCTBEHHBIC - KH3HCHHEBIC . INIAHEI,
FOTOBHOCTL M CIIOCOOHOCTH K  MATEMATHYECKOMY ' OOpa30BAHUIO U



CaAMOOOpPA30BAHMIO HA MPOTIIKEHUM BCEM KU3HM, TOTOBHOCTH K AKTHBHOMY
YUYACTHIO B PEIICHUM MPAKTUYCCKUX 3a/]a4 MATEMATUYSCKOM HAMPABICHHOCTH;

7) SKOJIOrHYeCKO€e BOCIIUTAHHE:

c(pOpPMHPOBAHHOCTE  AKOJOTHMYCCKON  KYJIBTYPHI, ITOHHMMAHHUC BJIIASHUS
COI[MATIEHO-KOHOMHUYECKUX MPOIECCOB HA COCTOSHUE MPUPOTHON M COLUMATIEHOU
Cpe/bl, OCO3HAHUE TJI00AJTBLHOIO XapakTepa SKOJOTHUECKUX MIPOOJIEM, OPUCHTALIUS
Ha NOpPUMEHEHHE MATEMATHYECKMX 3HAHMU IS peEIleHus 3a7ad B 00jacTu
OKPYIKAIOIIEH Cpejibl, INIAHUPOBAHUE MOCTYNKOB M OILEHKHM HX BO3MOXKHBIX
MOCJICJICTBUH JIJISI OKPYIKAIOILIECH CPe/Ibl;

8) HEeHHOCTH HAYYHOr O MO3HAHUSA:

c(pOpMHPOBAHHOCTE MHPOBO33PECHHUS, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUSA HAYKM M OOICCTBECHHOM  IPAKTUKH, ITOHHMMAHHUEC
MAaTEMaTHYCCKON HAyKd Kak c(ephbl YEJIOBCUCCKOM JICATCIBLHOCTH, JTaloOB ¢é
PA3BUTHS W 3HAYMMOCTH I PA3BUTUS L[UBUJIM3AI[MH, OBIAJICHUE S3BIKOM
MATEMATUKM W MATEMATUYECKOM KyJIbTYpOM KAaK CpPeJCTBOM IO3HAHUS MMPA,
FOTOBHOCTh OCYIICCTBIISITH HNPOSKTHYIO U HCCIEAOBATEILCKYHO JIeSATCILHOCTD
MHJUBUJIYAILHO U B TPYIIIIE.

METAIIPEIMETHBLIE PE3YJIBTATHI

Ilo3HaBaTe/IbHBbIC YHHBEPCAJIbHbIC YUeOHbIE IeliCTBHA

ba3oBble JIorHyeckue NelCTBHA:

BBISIBJIITh U XAPAKTEPU30BATH CYIIECTBEHHBIC MPU3HAKH MATEMATHYECKUX
OOBEKTOB, TIOHSATHI, OTHOIICHUI MEXJy IIOHATUSMHU, (DPOPMYIHUPOBATH
OIIpe/ICICHUS MOHATHI, YCTAHABIMBATE CYIECTBCHHBIM IMPU3HAK KJIACCHU(PUKAIINH,
OCHOBAHUS 1711 000O0IIICHUSA U CPABHCHU A, KPUTCPUHU MPOBOIMMOI0O aHAIN3A,

BOCIIPUHUMATh,  (POPMyJIUPOBATE M IIPEOOPA30BBIBATL  CYXKICHUS:
yTBEPJIUTEIbHBIC U OTPULIATEIILHBIC, SIMHUYHLIEC, YACTHBIE U OOIIUE, YCIIOBHBIE;

BBISIBJISITh MATEMATUYECKHE 3aKOHOMEPHOCTH, B3aHUMOCBSI3H U IIPOTUBOPCUUS
B (pakTax, JAHHBIX, HAOIOICHUAX WM YTBEPIKICHUSAX, IIPE/JIaraTb KpUTCPUU IS
BBISIBJICHUS 3AKOHOMEPHOCTEH M MIPOTUBOPECUHIA;

JeNaTh BEIBOJIBI C MCIIOJIB30BAHMEM 3aKOHOB JIOTUKH, JICAYKTUBHEIX U
MHTy KTUBHBIX YMO3aKJIHOUCHUM, YMO3AKITFOUECHHI MO aHAJIOTHH;

MPOBOJIUTE CAMOCTOSTECIILHO JIOKA3aTEIbCTBA MATEMATUYECKHUX YTBEPIKICHUU
(IpsiMbI€ U OT IIPOTUBHOIO), BEICTPAUBATE APTYMEHTALIMIO, IIPUBOIUTH IIPUMEPEL U
KOHTPIIPUMEPEI, 00OOCHOBEIBATE COOCTBEHHEBIE CYKICHUS U BBIBOJIBL;

BRIOMPATE CIIOCOO peIllIeHUs Y4eOHOM 3a/jaud (CpaBHUBATH: HECKOIBKO
BAPMAHTOB  PCIICHUS, BBIOMPATH  HAMOOACE. - HOAXOMSUINN .- CroHo YIETOM
CAMOCTOSTCIIEHO BEIJICICHHEIX KPUTCPUCB ).

ba3oBble HcclieoBaTe/ IbCKUE 1eHCTBUS



MCIIOJIE30BATE BOMPOCHl KAK HCCIECIOBATCIILCKUM MHCTPYMEHT ITO3HAHMUS,
GopMyTHpOBATE  BONPOCH, (PHUKCHUPYIONIME  MOPOTHBOpEUHE, MOpOoOIeMYy,
yCTAHABIIMBAThE MCKOMOE M JJaHHOE, (hOPMUPOBATH THIIOTE3y, APTyYMCHTHPOBATH
CBOIO MO3UIUIO, MHCHUE,

OPOBOIUTE CAMOCTOSATCIFHO CINIAHUPOBAHHBIM SKCIIEPUMEHT, UCCICOBAHUE
0 YCTAHOBJICHUIO OCOOEHHOCTEM MATEMATHYECKOTO OOBEKTA, SBJICHUA, ITpOIecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MEXKIy 00BEKTAMU, SIBJICHUSIMHM, IIPOLISCCAMMU;

CAMOCTOSATEIBbHO (POPMYIHPOBATE OOOOIIEHHWS M BBIBOJLI IO pPE3yJIETaTaM
NPOBEAEHHOIO  HAOMIOAEHHUSI, MCCIEAOBAHHUSA, OICHUBATHL JOCTOBEPHOCTH
MMOJY4YE€HHBIX PE3YJILTATOB, BEIBOJIOB U O00OIICHMH;

IPOTHO3UPOBATE BO3MOKHOE PAa3BUTHE IMPOIECCd, a TAKKE BBIJBUIATH
MPEAIIOI0KECHUA O €r0 PA3BUTHH B HOBBIX YCIIOBUSIX.

Pabora ¢ uHpopManue:

BEISIBIIATE Je(UIMTEI MH(GOPMAIUU, JAHHBIX, HEOOXOJUMEIX /IS OTBETa Ha
BOITPOC U JIJIS PEICHMS 3a]a4H;

BEIOMPATh MH(MOPMAIIUIO U3 HCTOYHUKOB PA3IMYHBIX THIIOB, AaHAIM3UPOBATH,
CUCTEMATH3UPOBATE W HHTCPHPCTHUPOBATH HH(MOPMAIMIO PA3IUYHBIX BHJIOB W
GOpM IpeIcTABIICHMS;

CTPYKTYPHPOBATh MH(OPMAILUIO, IIPEJCTABIATL €€ B PA3IHMYHBIX (OpMax,
HJLTIOCTPUPOBATE TpapUUCCKU;

OLICHUBATh HAJIE)KHOCTh HH(OpMAaIUH o CAMOCTOSITEIbHO
c(hOPMYITHPOBAHHEIM KPUTCPHSIM.

KoMMyHHKAaTHBHbIC YHHBEPCAJIbHBbIC YUeOHbIE JeHCTBHSA

Oo0menue:

BOCIIPHMHUMATE U (POPMYJIHPOBATE CY)K/ICHHUS B COOTBETCTBHU C YCIOBHSAMH H
[EeASIMU OOILEHMS, SICHO, TOYHO, I'PaMOTHO BBIPAKATH CBOK TOYKY 3PECHHUS B
YCTHBIX M ITMCBMEHHBIX TEKCTaxX, JABATh MOSICHECHUS II0 XOJy PEIICHHUS 3ajadl,
KOMMEHTHPOBATEL MOTYUYCHHBIN PE3yNbTAT;

B XO/J¢ OOCYXJICHHS 3aJ]aBaTh BOMPOCEHI IO CYIIECTBY OOCYKJAE€MOU TEMBEI,
OpoOJEeMBI, peIacMOM 3aJJauM, BBICKA3BIBATH WJICH, HAICJICHHBIC HA ITOHMCK
PEILICHUSA, COIMMOCTABIATH CBOU CYKICHHS C CYXKICHUSAMHU JIPYTUX YYACTHUKOB
Uaaora, OOHAPYKMBATHL Pa3INYME MU CXOJCTBO ITO3MI[MH, B KOPPEKTHON (Gopme
(GOpPMYIIMPOBATE PA3HOTIACHS, CBOU BO3PAKECHUS;

NPeACTABIATE Pe3yJILTATEl PEHICHUS 3a]]a4d, YKCIEPUMEHTA, UCCIICIOBAHUS,
IPOCKTA, CAMOCTOSATEILHO BEIOMpATHE (OpPMAT BEICTYIJICHHUS C YYETOM 3ajad
MPE3CHTAIMA U OCOOCHHOCTEH Ay JUTOPHUH.

PeryisiTUBHbIC YHHBEPCAJIbHbIC YUeOHBbIC {eHCTBHSA
CaMoopraHusanus:



COCTABJISITH IIAH, AITOPUTM PEIIeHMUS 3aJa4l, BRIOUPATE CIIOCO0 peIeHUs C
yU4ETOM UMEHOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOIKHOCTEH, ApryMEHTHUPOBATH
M KOPPSKTHPOBATH BAPHUAHTEI PEIICHUH C YIETOM HOBOM HH(MOPMAIHH.

CaMOKOHTPOJIb, SMOIMOHAJIBHBIH HHTELJIEKT:

BJAJCTh HABBEIKAMH  IIO3HABATCIIEHON  pe(ICKCHM  KaK  OCO3HAHUS
COBEPIIACMEBIX JICHCTBUN M MBICIMTEIBHBIX ITPOLIECCOB, UX PE3YIbTATOB, BIAJICTH
CIIoco0aMu CaMOIIPOBEPKH, CAMOKOHTPOIS IIpOlecca U pe3ylibTaTa PEIICHUS
MAaTEMATUYECKOM 3a/Ja4uM;

OpeABUJICTh TPYJHOCTH, KOTOPBIE MOTYT BO3HUKHYThH IIPH PCIICHUM 3a/a4H,
BHOCUTH KOPPEKTUBHI B JICATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIILCTB, JAHHEIX,
HAWJICHHBIX OIIMOOK, BBISBICHHBIX TPYIHOCTEH;

OLICHUBATE COOTBETCTBUE PE3YJIBTATA LEIU U YCIOBUAM, OOBACHATH MPUINHEL
TOCTWIKCHUS MU HEIOCTHIKCHUS PE3yJILTATOB JICATEILHOCTH, HAXOIUTh OLIHNOKY,
J1aBATh OLIEHKY MPUOOPETEHHOMY OIIBITY.

CoBMecTHAS 1€ITEILHOCTb:

MOHUMATh U HCIIOJIL30BAThH IPEUMYILECTBA KOMAHIHOW U WHIUBHUIYaJBHON
padOTBl IIpU pEIIeHUMH Y4YeOHBIX 3ajja4d, NOPUHMMATh L€db COBMECTHOU
JEATCIILHOCTU, IIAHUPOBATHL OPraHU3ALUI0 COBMECTHON padOTHI, pacHpeensTh
BUJIEI paOOT, [JOTOBAPUBATHECI, OOCYXKIATh MPOLECC U PEe3yabTaT padOTHI,
0000111aTE MHEHHS HECKOIBKHUX JIFOJICH;

y4acTBOBATHL B I'PYIIIOBEIX (popMax pabOTEI (0OCY:KIeHHsS, OOMEH MHEHHIA,
«MO3TOBBIC IITYPMBD» W HHBIC), BBIIOJHATH CBOK 4YacTh pabOTBI M
KOOPJMHUPOBATE CBOU JICUCTBMS C APYTMMH YJICHAMM KOMAH]IBI, OILICHUBATH
KAa4eCTBO CBOCTO BKJIAJIa B OOIIMHA MPOIYKT IO KPUTEPUIM, cPOPMYIHPOBAHHBEIM
YUACTHUKAMH B3aUMOJICHCTBHUS.

INPE/IMETHBLIE PE3YJIBTATbI

K xonny 10 kjiacca o0OyJarOmmmucss Hay4YuTCS:

e CBOOOJHO ONEPUPOBATH OCHOBHBIMH IIOHSATHSIMHM CTEPEOMETPHUM IIPH
pelIeHUU 3a/]a4 U IPOBEJCHUN MATEMATUUECKUX PACCYIKICHUI;

e IMIPUMCHATH AKCMOMBI CTCPECOMETPUM M CICICTBUSA W3 HUX IIPU PCIHICHUM
rCOMETPUYCCKUX 3a/a4;

e KJIACCUDUIMPOBATH B3aUMHOC PACIIOJIOKCHHE IIPSIMEIX B IPOCTPAHCTBE,
[IJIOCKOCTEHM B MPOCTPAHCTBE, MPSAMBIX M INIOCKOCTEHU B IIPOCTPAHCTBE;

e CBOOOJHO ONEPUPOBATHL IIOHATHSMM, CBSI3aHHBIMH C YyIJIAMHU B
MIPOCTPAHCTBE: MEXKAY MNPSIMBIMH B IIPOCTPAHCTRE: - MEKIY - IPIMOU H
IJIOCKOCTBIO;

e CBOOOJHO ONEPHUPOBATE MOHATUSAMH, CBI3aHHBIMH ¢ MHOFOTPAHHHUKAMHU;



e CBOOOJHO pacmo3HaABaTh OCHOBHBIC BHJBI MHOTOIPAHHUKOB (mpH3Ma,
MUpPAMH/IA, IPSAMOYTOJILHBIN NApaluIeACIUIIe]T, Ky0);

e KIACCH(HUIMPOBATHL MHOTOTPAHHMKH, BBIOMpAsST  OCHOBAHWUS  JIJIS
KJIaCCU(PUKAIINN;

e CBOOOJHO ONECPUPOBATHL IIOHATHSAMH, CBS3AHHBIMM C CCUCHHEM
MHOTOIPaHHHUKOB ILIOCKOCTBIO;

e BBIINOJIHATH napajieIbHOE, LIEHTPAJIBHOE 5 OPTOTOHAJILHOE
IPOCKTUPOBAHUE (PUTYp HA IIOCKOCTH, BEIOIHATE M300paKeHUs (PUTYP
Ha IIJIOCKOCTH;

e CTPOUTH CEYECHHUS MHOTOIPAHHUKOB PA3IWYHBIMH METOJIAMH, BBIIOJHSTH
(BEIHOCHBIE ) TNIOCKHE YEPTEIKH U3 PUCYHKOB MPOCTHIX O0BEMHEIX (pUTYD:
BHJ] CBEPXY, COOKY, CHH3Y;

e BBUUCIATH IUIOIMIAJM  IOBEPXHOCTEM  MHOIOTPAHHUKOB (mpu3Ma,
MAPAMHU/IA ), TEOMETPUUECKUX TEJ ¢ IPUMEHESHUEM (POpMYI;

e CBOOOJHO ONEPUPOBATH IMOHATHUAMHU: CUMMETPHUSA B IMPOCTPAHCTBE, LICHTP,
OCb U IIIOCKOCTH CHUMMETPHM, ILIEHTP, OCh M INIOCKOCTH CHMMETPHUH
puryper;

e CBOOOJHO OIICpUPOBATH MOHATUSIMHM, COOTBETCTBYIOIIMMHU BEKTOpAM H
KOOpJIMHATAM B ITPOCTPAHCTBE;

e BBINOJIHATE JCHUCTBUSI HAJ] BEKTOPAMH;

e DpeIIaTh 3a7a4d Ha JI0KA3aTeILCTBO MATEMATHUYECKUX OTHOIIEHHN M
HAX0KJICHUE TC€OMETPHYECKHUX BEJIMYWH, MPUMEHSS HU3BECTHBIE METOJIbI
IPU PEIICHUH MATEMATHYECKHUX 3a/]a4 MOBBIIICHHOTO U BBICOKOTO YPOBHS
CIOXKHOCTH;

e IMPUMCHATH MPOCTEHUINNEC IMPOTPAMMHBIC CPEACTBA UM  SJICKTPOHHO-
KOMMYHUKAIIUOHHBIE CUCTEMEI PU PEIICHUH CTEPCOMETPUYECKUX 3a/1a4;

e W3BJICKATH, INPCOOPA3OBLIBATE W HHTEPIPCTUPOBATE HHGOPMAIUIO O
IIPOCTPAHCTBEHHEIX T€OMETPUUECKMX (UI'ypaxX, INpPeJCTABICHHYIO Ha
4epTEeIKAX U PUCYHKAX

e IIPUMCHATH MOJYUYCHHBIE 3HAHUS HA IPAKTHKE: CPABHUBATL U
AHATU3UPOBATH pPEAIbHBIC CUTYAIL[UH, IIPUMEHSATh M3y4YCHHEIC ITOHSATHS B
mpoIecce ITOMCKA  PCIICHHUS  MATEMATHYCCKH  CHOpMYIMPOBAHHOM
MpOOJIEMBI, MOJICIUPOBATE PCAIBHBIC CHUTYallMM HA S3BIKE T€OMETPHH,
MCCIEA0BATE MOCTPOCHHBIE MOJICIHU C MCIOJB30BAHUEM I€OMETPHUUECKHX
MOHATUM U TeOpeM, amnmapara ajareOphl, pemarh MPAKTUYECKHUE 3a/Ja4M,
CBSI3AHHBIC C HAXOKJICHUEM I'€OMETPUYCCKUX BEIIMYMH;

e UMETh IIPEe/ICTABICHUS 00 OCHOBHBIX ATamax pPA3BUIUS ICOMETPUH KaK
COCTABHOM YacTU (pYHIAMEHTA Pa3BUTHS TEXHOIOTHIA.

K xonny 11 kj1acca 00Oy4JarOnunucsa HAyUNUTCS:



CBOOO/JHO OINEPHPOBATH IMOHATHUAMHM, CBSI3AHHBIMM C I[WIHHIPHYECKOM,
KOHUYECKOM M cpepruyeckoil TMOBEPXHOCTSIMH, OOBICHATHL CIIOCOOBI
MOJTYYCHU S,

OIIEpPUPOBATH MMOHATUSIMU, CBSI3AHHBIMHU C TE€JIAMU BPAICHUS: LIMIMHIPOM,
KOHYCOM, c(pepOH U IIApOM;

pacIlO3HABaTh Teja BpalleHus (IMIMHIP, KOHYC, chepa M map) Hu
OOBIACHATH CIOCOOKI MOJIYYEHUS TEJI BPAILICHUS;

KJIaCCU(QUIIIPOBATE B3AMMHOE PACIIONOKEHUE C(PEPhI U MIOCKOCTH;
BBIUUCJIATh BEIWMYUHBI 3JIEMEHTOB MHOTOTPAHHUKOB W TEI BpallleHUS,
O0BEMBI M IUIOIIAIM IMOBEPXHOCTEH MHOTOIPAHHUKOB W TEJI BpaIlCHHUS,
reOMETPUUECKUX TEJI ¢ IPUMEHEHUEM (POPMYIL;

CBOOO/THO OICPUPOBATE IMOHSATHAMH, CBA3AHHBIMM C KOMOMHAIIUSMHU TEJ
BpAaIllCcHUS U MHOTOTPAHHMKOB: MHOTOTPAHHHK, BIIMCAHHBIM B cepy H
OIMMCAHHBIM OKOJIO cephl, chepa, BIIMCAHHAS B MHOTOIPAHHUK WM TEJO
BPAILICHUS;

BBIUHCJIATH COOTHOIMICHUS MEXKAY IJIOMIAISIMU MOBEPXHOCTEH U 00BEMAMU
MMOJJOOHBIX TEI;

H300pa)kaTb HM3y4acMble (DUTYPHI, BBIIIOJHSATH (BBIHOCHEIC) IUIOCKHE
YEPTEIKH U3 PUCYHKOB IPOCTBIX OOBEMHEIX (DUTYP: BHJ CBEpXY, COOKY,
CHHU3Y, CTPOUTHL CCUCHUS TEJI BPAILICHMS;

M3BJICKATh, HWHTEPIPETUPOBATE M IIPECOOPA3OBLIBATE HMHMOPMAIIUIO O
IPOCTPAHCTBEHHEIX TEOMETPUYECKUX (pUTypax, Ipe/CTABICHHYI Ha
JepTEeKaX U PUCYHKAX

CBOOO/THO OIEPUPOBATH MMOHATUEM BEKTOP B IIPOCTPAHCTBE;

BBIMTOJIHATE ONICPAIIMU HAJ] BEKTOPAMU;

33/1aBATh INIOCKOCTh YPABHEHHEM B JICKAPTOBOM CUCTEME KOOP/JUHAT;
pEeIIaTh TEOMETPUYECKHE 3a/]aUM HA BBIYMCIICHHE YIJIOB MEKY MPSIMBIMU
M IJIOCKOCTSIMM, BBIYMCICHHE PACCTOSHMU OT TOYKHM 0 IIJIOCKOCTH, B
II€JIOM, Ha IIPUMEHEHHE BEKTOPHO-KOOPJMHATHOTO METO/1a IIPU PEIICHUN;
CBOOO/JHO OIEPUPOBATHL ITOHSATHSIMM, CBS3AHHBIMHM C JIBUJKCHHUEM B
MPOCTPAHCTBE, 3HATH CBONCTBA JIBUKCHUU;

BBEIMOJIHATE H300paKCHUSA MHOTOTPAHHUKOB M TEI BpaIllCHUS IIpU
MapajicIbHOM IMEPEHOCE, IICHTPAIBHOM CHMMETPHUH, 3CPKAJIbHOMN
CUMMETPHH, IIPH OBOPOTE BOKPYT IIPSMOM, IpeOOPaA30BaAHMS ITOJO0MS;
CTPOUTH CEYECHUSI MHOTOIPAHHUKOB U TEJI BPAILCHUS: CCUCHUS IMIMHIpA
(mapanmnenabHO U MEPHEHIUKYISIPHO OCH), CEUECHUS KOHYca (mapauieabHbIC
OCHOBAHHUIO M MMPOXOJIAIINE YePe3 BEPIIMHY ), CCUCHU S Idpa,
MCIOJIB30BATE METOJBI MOCTPOCHMS 'CEUCHUU: 'METOJ ~ CHEnOB,  METOJ
BHYTPCHHETO ITPOCKTUPOBAHUS, METO]] MEPCHOCA. CCKYIICH ITIIOCKOCTH;



JTOKA3bIBATH TEOMETPUUECKHUE YTBEPIKICHUS;

MIPUMCHSTE TE€OMETPUUECKHUE (PAKTEHI IS PCEIICHUS CTEPCOMETPHUCCKHX
3a/]a4, TPEANOJATaoIIMX HECKOJBKO INArOB PEIICHHSA, €CJIM YCIIOBHS
IPUMCHCHHS 33/JaHBI B SBHOI M HESIBHOU (hOpME;

pelaTk 3aJadd Ha JOKA3aTEIBCTBO MATEMATHYECKMX OTHOIICHUHA U
HAX0)KJICHUE T€OMETPHUECCKUX BEJIUYMH;

[IPUMEHATE IIPOrPAMMHEIE CPEJICTBA U IEKTPOHHO-KOMMYHHKAIIHOHHEBIE
CUCTEMBI IIPH PEIICHUHN CTEPEOMETPHUYECKHUX 3a]1a4;

IPUMEHATE  IIONYYCHHBIE  3HAHWUS  HA  MPAKTHUKE:  CPAaBHUBATH,
AHAJTU3UPOBATH U OLICHHUBATH PEANBHBIC CUTYAllMH, IPUMEHATE N3YUYCHHEIEC
MOHATHUS, TEOPEMBI, CBOWCTBA B TPOIECCEe IIOMCKA  PEIICHUS
MATECMATHYCCKH  C(POPMYJIUPOBAHHOM  IIPOOJEMBI,  MOJICIUPOBATH
pE€aJIbHBIE CHUTYAllMM HA S3BIKE T'€OMETPHUH, HUCCIECHOBATH MOCTPOCHHEIC
MOJICIM C MCIIOJIB30BAHUEM T€OMETPUYECKUX TIOHATHU U TEOPEM,
anmnapara aiareOpbl, pelIaTh MNPAKTHYECKHE 3aJadM, CBSA3AHHBIE C
HAX 0)KJICHUEM I'eOMETPHUUIECCKUX BEJINYHH;

MMETh IIPEJCTABICHUS 00 OCHOBHBIX ATamax pPa3BUTHS T'€OMETPUM KakK
COCTABHOI YacTH (PYHJAMCHTA Pa3BUTUS TEXHOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KVIACC
Ko/inyecTBO 4acoB JJIeKTPOHHbIE
Ne HanMeHOBaHHE pa3/ie/IOB H TeM (mugpoBbIe)
n/n IpOrpaMMbI Bceero Kontpoanibie | Ipakrutecikue oOpa3oBarTe/ibHbIE
padoThI padoThI pecypeeI
Brenenue B crepeoMeTpuio 16
B3anmuoe pacnosnoxeHne npamMeix B 4 i
IPOCTPAHCTBE
[TapannensHOCTE MPSAMEBIX U INIOCKOCTEH B 6
MPOCTPAHCTBE
[lepnenaKyIApHOCTE MPAMBIX U 7
IUIOCKOCTEN B IPOCTPAHCTBE
Yrie1 1 paccTosHIA 10 1
MuororpanHuku S |
Bekropsr B mpocTpancTse 8
HUBTDFEI—]HE, 00001IIeHNE U CHUCTEMATH3 ALl 26 i
3HAHUH
OBILIHEE KOJITMYECTBO HACOB I10O ITPO'PAMME 102 4 0
- OOKYMEHT NOOANMAUCAH

INEKTPOHHOM NMOAnUChio
Tt h L 5 r - - L s
|




11 KUTIACC

Ko/inuecTBO 4acoB ~ DJIeKTPOHHbIE

HanMeHoBaHHe pa3/ie/IoB H TeM (mudpoBbIe)

Ne i/ HpOrpPAMMLI Beero KontpoibHble IIpakTHyeckue 06pAIORATEILHLIE
padoThI padoTsl pecypee

AHaIUTHUECK A TEOMETPUA 11 |

[ToTOpenue, 0600mIeHNE U 2

CHUCTEMATHU3aIN A 3HAHUH

O0OBEM MHOTOTPAHHUKA 11 1

Tena Bpanienns 16

[Imoniamu mOBEPXHOCTH U 0O BEMET 2 {

KPYTIJIBIX TEII

JIBrKeHua 4 1

[TosTOpEHNE, uﬁﬂﬁmemje u 44 i

CHUCTEMATHU3aIN A 3HAHUH
OBILIEE KOJITMYECTBO HACOB IT1O I[TPO'PAMME 102 5 0

- OOKYMEHT NOOANMAUCAH

INEKTPOHHOM NMOAnUChio
Tt h L 5 r - - L s
|
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INOYPOYUHOE IINTAHUPOBAHHUE
10 KNTACC

Ne
/i

Tema ypoka

OcHOBHBIE TTpaBUiIa N300paKEHU HA
PHUCYHKE ITOCKOCTH, ITAPAJIIEIBEHBIX
OPAMEIX (OTPE3KOB), CEPEINHEI OTPE3KA

KoanyecTBO YacoB

KoHnTpoabHbIe

Bceero
padoThI

IIpakTHyeckHe
padoThI

Hara
H3Y4eHHs

JIeKTPOHHbIE
HuppoBbIE
o0pa3oBare/IbHbIE

pecypcsl

[TonaTusa crepeomerpun: Touka, mpamas,
MI0CKOCTE, MPOCTPAaHCTBO. OCHOBHEIE
mpaBwiIa W300pAKEHUA Ha PUCYHKE
MI0CKOCTH, MAPAJLIETBHBIX MPIMBIX
(OTPE3KOB), CEPEIUHBI OTPE3KA

[TonsaTus: mepecexkaronIuecs mIOCKOCTH,
MEPECEKAIOTINECS TPAMAT U TII0CKOCTE;
TOJIYITPO CTPAHCTBO

[TonsaTusa: mepecekaroniuecs mI0CKOCTH,
MEPECEKAIOTIMECS TPAMAS U TII0CKOCTE;
TOJIYIIPO CTPAHCTBO

MHuororpaHHuky, u300pakeHue
OpPOCTENIINX NPOCTPAHCTBEHHBIX (PpUTyp,
HECYIIECTBYIONINX 00BEKTOB

MHOrorpaHHuKH, U300paKkeHue
PO CTENIIHNX MTPOCTPAHCTBEHHBIX (PUTYD,
HECYIIECTBYIONINX 00BEKTOB

AKCHOMEBI CTEPEOMETPHUH U IIEPBEIE




CICOCTBHUA M3 HUX

AKCHOMEBI CTEPEOMETPHUH U IIEPBEIC
cnencTtBus U3 Hux. CrrocoObl 3amanus
IPAMBIX U IJIOCKOCTEH B IIPOCTPAHCTBE.
O003HaUEeHU TPSAMBIX U TIJIOCKOCTEH

N300pakeHne cedeHnii mupaMuael, Kyoa n
TPU3MBI, KOTOPBIE MMPOXOAT YEPE3 UX
pébpa. U3o0paxkenne nmepeceyeHns
MOMYYEHHBIX IUIOCKOCTEN. PackpamuBanue
MOCTPOECHHEBIX CEYEHUM PA3HBIMU 1[BETAMU

10

N3o0pakeHne cedeHnii mupaMuIel, kyoda n
[IPU3MBI, KOTOPBIE IIPOXOAAT YEPE3 UX
pébpa. U3o0paxkenne mepeceyeHns
MOMYYEHHBIX IUIOCKOCTEN. PackpammBanue
MOCTPOEHHBIX CEYEHUM PA3HBIMHU 1[BETAMU

11

N3o00pakeHne cedeHnii mupaMuabl, Kyoa u
TPU3MBI, KOTOPHIE MMPOXOIAT YEPE3 UX
pébpa. Uzo0paxenue nepecedeHns
MOMYYEHHBIX IUIOCKOCTEN. PackpamuBanue
MOCTPOEHHEIX CEYEHHUM PA3HBIMH LIBETAMHA

12

Meron cneqoB nnA mOCTPOEHUSA CEYEHUU

13

14

Meron cneqoB A MOCTPOEHUS CEUEHUH.

CBOHICTBA NMEPECEYEHUN MTPAMBIX U
MI0CKOCTEH

Meron cnegoB misA MOCTPOEHUS CEUECHHH.
CBOHCTBA MEPECEYEHUN TPAMBIX U
IIJIOCKOCTEN

15

[TocTpoenue ceuennii B mupaMuie, Kyoe




mo Tpém Toukam Ha pédpax. Cozmanue
BBIHOCHBIX YEPTEIKEH M 3aIMICh II1aroB
TOCTPOCHH S

16

17

[TocTpoenue ceuenwnii B mupaMuie, Kyoe
mo Tpém Toukam Ha péOpax. Cozmanue
BBEIHOCHBIX YEPTEKEH U 3aNMNCH ATOB
MOCTPOEHUS

BzanmHoe pacmonoxkeHue mpsaMeIx B
npocTrpancTBe. CKpenBarniuecs
npaMeie. [Ipu3Haku ckpenuBaronmxcs
npaMeIx. [lapannensaeie npsameie B
IPOCTPAHCTBE

18

19

Teopema o cymecrBoBaHUM U
€IUHCTBEHHOCTH MIPAMOH MAPALICIFHOU
OaHHOU MPAMON, TPOXOIANIEH YEPE3 TOUKY
OpPOCTPAHCTBA U HE JICKAINIEH HA TaHHOU
npamou. Jlemma o mepeceuenun
NapaUIECIBHBIX IIPAMBIX IUIOCKOCTEIO

[TapannemsHOCTH TpeX NMpAMBIX. [eopema o
TPEX mapanjenbHBIX IPAMBIX. 1'eopema o
CKPEIMBAIOILIMXCS MPAMBIX

20

KonTtpomsnas padora Ne 1 mo teme
"Benenue B crepeomMerpuro”

21

[TonsTuA: mapanneIbHOCTE MPAMOU U
MJI0CKOCTH B mpocTpancTie. [Ipmsnax
NapauIeabHOCTH MPAMON U M0 CKOCTH.
(CBONCTBA MApPaJIENIBHOCTH OPAMOU U
MI0CKOCTH

22

TE-'DMETPHIIE?CI{HE 3404491 Hd BEIYHCIICHHEC H




0K a3aTeIbLCTBO, CBA3AHHBIE C
NapaJUIEIBHOCTRIO IIPAMBIX M IO CKOCTEN
B IIPOCTPAHCTBE

23

24

[TapannemsHas npoekus, IPUMEHEHNUE
11 TOCTPOCHUSA CEUCHHI Ky0a n
napauienenumnena. CBoucTBa
nmapauienenunena u MpU3Mbl

[Tapamnemsnsie mrockoctu. [Ipusnaku
NapauIeNbHOCTH IBYX IIOCKOCTEHN

25

Teopema 0 mapaniensHOCTH U
€IWHCTBEHHOCTH ILIOCKOCTH, MTPOX O AANIEH
uepe3 TOUKY, HE MPUHAICKANYIO TaHHOH
MJIOCKOCTH U CIIEICTBUA U3 HEE

26

CBOMCTBA NAPAINENBHBIX ILUIOCKOCTEN: O
NapaUIeIbHOCTH MPAMBIX ITEPECEUEHNA
ITPHU MEPECCUCHUN ABYX IMapalIeIbHBIX
MIOCKOCTEH TPETHEU

27

[Tosropenue: Teopema ITudaropa na
MI0CKOCTH

28

CpoiicTBa Ky0a ¥ IPSAMOYTOITEHOTO
napasuleaenunena

29

Brraucnenme qiuuH OTPE3KOB B KyOe U
PAMOYTOJIbHOM HapaJUICICITAIIEIE

30

[lepneHaUKYIAPHOCTH IPAMOM H
niaockocTu. [Ipusnax
MEPIEHIUKYIAPHOCTH MIPAMON U
MJIOCKOCTH
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31

Teopema o cymecrBoBanuu u
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€IUHCTBEHHOCTH MIPSAMOM, MPOXOAANIEN
yepe3 TOUKY NPOCTPAHCTBA U
NEPIEHIUKYIAPHON K IIOCKOCTH

32

[InockoCTH ¥ MEPIEHAUKYIAPHBIE UM
MPAMBIE B MHOTOTPAHHUKAX

33

[lepnennukyIIp 1 HAaKJIOHHAS.
[TocTpoenne nepneHauKyApa U3 TOUYKN HA

IIPSMYIO

34

[lepnennukyap 1 HaKJIOHHAS.
[TocTpoenne nepnenauKyIapa U3 TOYKH Ha

I PAMYIO

35

36

Teopema o Tpéx neprneHIUKyIApax
(mpsamas u oOpaTHas)

Yron Mexay CKpEnMBAIONIMMHUCSA
I PAMBIMH

37

[Touck mepneHaUKyIAPHBIX TPAMBIX C
MOMOMNIBIO MEPHEH AUKYIISIPHBIX
IIJIOCKOCTEH

38

39

[TocTpoenue ceuenuii Kyda, MPU3MEIL,
TPABWJIBHONU MAPAMUIIEI C TTOMOTIIBIO
OPTOTOHAIBHOU PO EKINN

CuMMeTpHus B MPOCTPAHCTBE
OTHOCHUTENBHO IIOCKOCTH. [TmockocTn
CUMMETPHH B MHOTOT PAHHUKax

40

[Tpuznak nmepneHauKyIAPHOCTH MPIMOT U
MI0CKOCTH KaK CIENCTBUE CUMMETPUH

NOKYMEHT NOArincCAH
1 Tan'

KT PORROQA TTOLNTHMCBH

41

[TpaBunbpHBIE MHOTOTpaHHUKY. Pacuér
pPacCTOSTHAM OT TOUKH J0 MIOCKOCTH




42

CrocoOBI OMYyCTUTE TTEPITEHTUK VISP
CUMMETPH S, COABUT TOUKH MO
HAPAUIEAEHON OPAMOI

43

4

KonTpomsnas padora Ne 2 "Bzanmmoe
PACITOIOKEHHE MPSIMBIX U TJIOCKOCTEH B
IpPOCTPAHCTBE"

I'eomerprueckne METOIEI BEIYH CJIIEHUS
yria MEXKAY IMPAMBIMU B MHOT OTPaHHUKAX

45

JIByrpannsiid yrona. CBONCTBO JIMHEHHBIX
yTJIOB OBYTPAHHOTO yIia

46

47

[lepnenpukynapusie mrockoctu. CBOMCTBA
B3aMMHO MMEPHEHANKYAIPHEIX IIIOCKOCTEN

[Tpu3nak nmepneHaMKyIApPHOCTH
MIOCKOCTEN; TEOPEMA O TTPAMOUI
MEPECEYEHNS BYX IITOCKOCTEN
MEPIEHAUKYIISPHBIX TPETHEH IJI0CKOCTH

48

[TpsAMOYTOBHEIN TapayUIeIeHUIIe; KyO;
U3MEPEHUS, CBOMCTBA NPAMOYTOIBEHOTO
napasuleaenunena

49

[Tapa mapannemsHBIX UIOCKOCTEN HA
CKPEIMBAIONIMXCSA MPAMEIX, PACCTOAHHE
MEKIY CKPENMBAOIIUMUC IPAMBIMU B
IPOCTEIX CUTYAIMAX

50

PaccrosHme OT TOYKH 10 TIIIOCKOCTH,
PACCTOSTHUE OT MPSAMOI [0 IUIOCKOCTH

51

Brraucinenne paccToSTHUN MEKIY
CKPENMBAIOLIMMHUCS MPSIMBIMHU C
HOMOMIBI0 MEPIEHANKYIIAPHOHN IJIOCKOCTH




Tpéxrpanuslil yroi, HEPABEHCTBA 1A
TpeXrpaHHsiX yraoB. Teopema [ludaropa,

)2 TEOPEMBI KOCUHYCOB U CHHYCOB JJIS
TPEXTPAHHOT O VIJIa
53 KonTpomeuas padora Ne 3 "Vruer u
paccrosHus”
54 MHOrorpaHHuK 1 €ro 3JIEMEHTEI
55 [Tupamuna. Buner nupamvug. [IpaBunsnas
mTUpaMHIA
56 [Tpuzma. [Ipamas 1 HakTOHHAA TPU3MBEL.
[TpaBunbpHas npuzma
57 [Tpsmont mapannenenumnen,
IPAMOYTOJIbHBIN TaPAILIEIETHITEN, KYO
5 Bemyknere Muororpanauku. Teopema
Junepa
5 [TonaTne BekTOpa HA MIOCKOCTH U B
’ IPOCTPAHCTBE
60 Cymma BeKTOpPOB. Pa3HOCTE BEKTOPOB
61 [TpaBuno napamienenumnena
62 Y MHOKEHNE BEKTOPA HA Y CIIO
Paznosxenwne Bexropa mo 0azucy Tpéx
63 BEKTOPOB, HE JICKAMINX B OTHOU
MI0CKOCTH
64 CxanapHO€e IPOU3BEIECHHE
s Breraucnenue yriia Mexay BEKTOPAMH B ﬂrfhu[HT H”“?L'[’IIH,L;.
IPOCTPAHCTBE |
66 [Tpocreimue 3agaun ¢ BEKTOpaMu y g




67

O000menne u cucreMaTu3almsa 3HaHui

68

[Ipomexyrounas arrecranusa

69

70

71

72

13

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

89

AOKYMEHT NOANWUCAH

90

Ceptudukar:

SNEKTPOHHOW NOANUCHIO
342EAGBDOF45156ADT4273AETCSFODOAB

91

Bnageneu:
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93

94

95
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99

100
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11 KUTIACC

KomyecTBO yacoB JJIeKTPOHHBIE
Hata nudppoBbIe
Nen/m | Tema ypoka KonrpoiasHbie | IlpakTHueckue
Bcero H3Y4eHHsI  oOpa3oBarTe/ibHbIE
padoThl padoThl
pecypchl

i [ToBropenue Temel "KoopauHaTel BEKTOpa i

HAa IUIOCKOCTH U B MPOCTPAHCTBE"
, [ToBropenue temnl "Cransapaoe i

OpPOU3BEAECHUE BEKTOPOB"
3 [ToBropenue Temel "Brraucnenue yrna {

MEKIY BEKTOPAMH B MMPOCTPAHCTBE"
4 [ToBropenue TeMel 'Y paBHEHHE IPAMOU, {

OPOXOAANIEH YEPE3 NBE TOUKH
5 YpaBHeHME mI0CKOCTH, HOPMAJb, {

ypaBHEHME IUIOCKOCTH B OTPE3Kax
6 YpaBHeHME mI0CKOCTH, HOPMAJb, i

ypaBHEHME IUIOCKOCTH B OTPE3Kax
7 Bekropnoe npousseneHme |
o JlunelneIe HEPABEHCTBA, IMHEHHOE i

IpPOTPAMMHUPOBAHUE
9 AHAIMTUUYECKNE METOIBI pacucra yria (

MEKIY OPAMBIMA B MHOTOTPAHHUKAX
10 AHamMTHYECKUE METOIBI pacyéra yria {

MCKOY IMIOCKOCTAMH B MHOTOIrPaHHHUKAX NOKYMEHT NOONUCA

HECHPoHHGIH-RoARHAC
0 dopmyna pacCTOAHUSL OT TOYKH OO0 i :
1

MIOCKOCTH B KOOPAUHATAX |

12 Haxoxaenue paccToaHuil OT TOUKH OO0 |




MIOCKOCTH B MPABWIHBHON NUPAMUIE

13

KonTtponpHasg pabora "Anamurnueckas
reomerpus”

14

15

CedeHuss MHOTOTPAHHUKOB: CTAHOAPTHBIE
MHOTOTPaHHUKH

CeueHus MHOTOTPAHHUKOB: METOJ CIEA0B

16

[TapaymenpHBIE NPAMEBIE U IITOCKOCTH:
MapajuleIbHBIE CEUEHUs

17

18

[TapayeneHBIE OPAMEIE U IIITOCKOCTH:

pacu€T OTHOIIEHUH

[TapannensHbIe IPAMEIE U TIJIOCKOCTH:
YTJIBL MEKIY CKPEMIUBAIOIMMUCS
IPSAMBIMU

19

[lepnennukynsapHbie IpAMBIE U
MIOCKOCTH: CTAHJAPTHEIE MAPEI
MEPIEHIUKYJIAPHBIX IITOCKOCTEH U
MPAMEIX, CHMMETPHUHA MHOTOTPAHHUKOB

20

[lepnennukyIapHEIE NPAMBIE 1
IJIOCKOCTU: TEOPEMA O TPEX
MEePHEHIUKYIIAPax

21

[lepnennukynapHeie OPAMBIE 1
[JIOCKOCTU: BEIYUCICHU IJIUH B
MHOTOTPaHHUKAX

22

23

[Topropenue: mromann
MHOTOVTOJIEHUKOB, (DOPMYJTBI JJIS
IOTIAIEH, COOOpaKEHU MO 10 OMs

[Inomiaan cegyenmii MHOTOT PAHHUKOB:
MJIONIAIM HOBEPXHOCTEN, pa3pe3aHusl Ha

A TR R R




JACTH, COOOpaKEHU 1010 OV

KonTtponpaas padora "[ToBTopenue:

24 MHOTOTPAHHUKH, CEYEHUA
MHOTOTPAHHHUKOB"
”s O0BEM Tema. O0BEM TPIMOYTOITBEHOTO
napauienenumnena
[Tpuknamueie 3aqaun, CBA3AHHEIE C
26 BBEIYH CJIEHHEM 00BEMA TPIMOYTOJIBHOTO
nmapauienenumnena
27 O0BEM IPAMOI TPU3MET
’g [Tpuknamueie 3aqaun, CBA3AHHEIE C
00BLEMOM TIPAMOH TTPU3MEI
Brraucnenne 005EMOB TET C TOMOIIBIO
29 onpenenénnoro narerpana. O0ném
HAKJIOHHOU HPU3MEI
Brraucnenme 005EMOB TEJT C TOMOTIBTO
30 onpenenéunoro uarerpama. O0ném
MTUPAMH B
[Tpukaamueie 3agaun mo Teme "OO0BEMBL
31 Ten', CBA3aHHBIE C 00BLEMOM HAKJIIOHHON
TPU3MEI
1 [Tpukmamaeie 3agaun mo Teme "O0BEMBL
TEN'", CBA3AHHEIE C 00BEMOM ITUPAMHTEI
23 [Ipumenenne 00pEMOB. Brraucnenne
PAacCTOAHMA OO INTOCKOCTH NOKYMEHT NOANWCAH
SIERTPOHAQI TIOOTMACERD
24 KonTtponpaasa padora "O0BéM 15156AD7427
MHOTOIPAHHUKA" |
35 Ly apuueckas mOBEPXHOCTE, [




00pa3yomnme HIMHIPHYECKOH
TOBEPXHOCTH

Humanap. [Tpamoi kpyroBou numiHgp.

36 [Inomiaae noBEpXHOCTH HIMIMHIPA
7 Konngeckas moBepxHOCTE, 00pa3yronme
KOHUYECKOU MOBEPXHOCTU. KOHyC
13 CedeHune KOHyCa II0CKOCTEIO,
MapauIETLHOMN IOCKOCTH OCHOBAHUS
3 Yceu€nnerit konyc. M3o0paxenne
’ KOHYCOB U YCEUEHHBIX KOHYCOB
40 [Tmonians OOKOBOW MOBEPXHOCTH U
MOTHOU MMOBEPXHOCTH KOHYCA
41 [Tpuknaguere 3aqaun, CBA3AHHEIE C
IATHHIPOM
42 Cdepa u map
[Tepeceuenune cepsr u mapa ¢
43 nJI0CKOCTRI0. Kacanue mapa u cepst
IIOCKOCTRI0. Bum u m300pakenue mapa
44 Vpasuenue cheprr. [Inomans cepsr u eé
qacTeu
45 Cummerpus cepsl U mapa
46 [Tpuknaguere 3agaun, CBA3aHHEIE CO
cepoit u mapom
[TorTOpEHME: OKPYIKHOCTH HA TIOCKOCTH,
47 BEIYMCIICHUS B OKPYKHOCTH, CTAHTAPTHEIE . 'l‘:h'ﬁ”'?“ o
moao0us | [74
48 Pazmiunsie kKOMOMHAIIMY TE BPANIEHUS U ;

MHOTOTPAHHHUKOB




49

3amagu o TeMe "'Tena u MoBEPXHOCTH
Bpam e’

50

KonTponpHas padora "Tema u
HOBEPXHOCTU BPAIICHUA"

51

52

O0BéM mmHapa. Teopema 00 00BEME
MPAMOTO IMIHHIPA
Beraucnenme 00EMOB TEJT C TTOMOIIIB O

onpenenéunoro uarerpama. O0ném
KOHyCa

33

[Trnonanu OOKOBOM M MTOJHON
ITOBEPXHOCTH KOHYCA

54

[Tpuknamueie 3agagn mo Teme "OOBEMBI 1
MJIOTIAIN MTOBEPXHOCTEN TET"

335

O0BEM mapa 1 mapoBOro CEKTOPa.
Teopema 00 00BéMe mapa. [Lmoniags
cpeprr. CTEpeOMETPUIECKHE 3a0aUH,
CBS3AHHEIE C BEIYUCICHUEM 00BEMOB
mapa, mapoBOTO CETMEHTA U MAPOBOTO
CEeKTOpa

56

[TomoOHEIE TEMTA B MPOCTPAHCTBE.
W3menenune 00néma mpu moao0mm.
CTepeoMEeTpUYECKUE 3aa4H, CBSI3AHHBIE C
BEIYMCIICHHEM OOBEMOB TEJI U TIJIOTIA T
MOBEPXHOCTEH

57

KouTtponpHas padora "[Tnomianm
MMOBEPXHOCTH M 0OBEMBI KPYTIIBIX T
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38

JIBwkenus mpocrpancrea. OToOpakeHus.
JIBwxenus u paBeHcTBO (puryp. O0mme
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CBOMCTBA IBHKEHUH

59

Buner nBuKeHNN: mapanieabHbII
MEPEHOC, [IEHTPATbHAS CHMMETPH,
3epKaIbHAsA CUMMETPUS, TOBOPOT BOKPYT
OpAMOUN

60

['eomerpuueckne 3an1aun Ha IPUMEHEHNUE
IBUKEHUA

61

O6o0miatoniee mopropenue 11 mousaTH 1
METOI0B Kypca reomerpuu 10—11
KJIACCOB, CUCTEMATH3 AU 3HAHWHI:
"Bekropsr B mpocTpancrae”

62

63

Obo0maromniiee mopropenue 11 mousaTHI 1
METOI0B Kypca reomerpuu 10—11
KJIACCOB, CUCTEMATH3 AU 3HAHWHI:
"Bekropsr B mpocTpancrae”

Obo0maromniiee mopropenue 11 mousaTHI 1
METOI0B Kypca reomerpuu 10—11
KJIACCOB, CHCTEMATH3aIlHiA 3HAHMA:
"O0BeM MHOTOTpaHHUKA"

64

65

O0o0maroniee mopropenue 11 mousaTHI N
METOI0B Kypca reomerpuu 10—11
KJIACCOB, CHCTEMATH3alliA 3HAHHI:
"O0BeM MHOTOTpaHHUKA"

O0o0maroniee mopropenue 11 mousaTHI N
METOI0B Kypca reomerpuu 10—11
KJIACCOB, CHCTEMATH3alliA 3HAHHI:
"[Imomaay MOBEPXHOCTH U O0BEMBI
KPYTJIBIX TEM"




66

[Tpomexyrounas arrecranmsa

67

[ToBrOpenue, 00obIIEHNE N
CHCTEMATHU3aIMg 3HAHWHI

68

VicTopus pazBuTHA CTEPEOMETPHHA KAK
HAYKU U €€ POJIb B Pa3BUTHH
COBPEMEHHEIX WHKECHEPHEBIX 1
KOMIBIOTEPHBIX TEXHOJIOTHI

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

NOKYMEHT
SNEKTPOHH(

' MOANMWUCAH
DK NOANUCHIO

86

Ceptudumkar:
Bnageneul

342EABDOF45156ADT4273AETCSFODOAB
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87
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88

89

90
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INPOBEPAEMBLIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA
OCHOBHOM OBPA3OBATEJBHOU IPOI'PAMMBI

10 KNIIACC
b ITpoBepsieMble npeMeTHbIE Pe3y/JIbTAThLI 0CBOCHUS OCHOBHOM
NpoBepsSIeMOro .
00pa3oBaTe/IbHOM NMpOrpaMMbI CpelHero od1ero oopa3oBaHus
pe3yjbTara
7 ['eomerpus
7.1 OnepupoBars MOHATUAMA: TOUKA, TPAMAs, INIOCKOCTh
=5 [TpyMeHATE aKCMOMBI CTEPEOMETPUM M CAEACTBUA U3 HUX IIPU PEIICHUH
* reOMETPUYECKUX 3a0ad
73 OnepupoBare MOHATHAMU: MNAPALIENBHOCTH M MEPNEHIUKYIAPHOCTE
* MPAMBIX M IUIOCKOCTEH
7 4 Kimaccu(puumpoBate B3aMMHOE PACHOMOKEHUE MPSAMBEIX M MIOCKOCTEN B
’ POCTPAHCTBE
OnepupoBare MOHATHAMU: ABYTPAHHBIM YO, TPaHW ABYTPAHHOTO YIJIA,
7.5 pedpo ABYIpPaHHOTO YIJId, IUHEWMHBIA YTOJ ABYTPAHHOTO YIJd, TpamycHas
Mepa IBYTPaHHOrO yria
— 6 OnepupoBars MOHATHUSIMHM: MHOTOTPAHHUK, BBIMYKIBIA W HEBBIMYKIBIN
* MHOTOTPAHHHK, 3JIEMEHTE MHOTOT PAHHUKA, TPABUIBHBIM MHOTOT PAHHUK
7 Pacnmo3naBars OCHOBHBIE BHUOBI MHOTOTPAHHUKOB (MMMpaMuaa, OPHU3MA,
* OPAMOYTOJIEHBIN NAPAILIENEITUITEN, KYO)
Kimaccu(puimpoBate  MHOTOTPaHHUKW,  BBIOMpas  OCHOBaHWSA  Uif
7.8 KJIACCH(PUKANNN (BBIMYKJIBIE M HEBBIITYKIIBIE MHOTOTPAHHUKH, IIPABUIBHEIE
MHOTOTPAHHHUKH, MIPAMBIE U HAKJIOHHBIE TPU3MBL, TAPATIIEIEITUIIE IH] )
7.9 OnepupoBars HOHATHAMA: CEKYIAA INIOCKOCTE, CEUEHNE MHOTOT PAHHUKOB
210 OOBACHATE NPUHIUIIEL TTOCTPOEHUSA CEUEHUH MHOTOTPAHHUKOB, UCHOIB3 YA
' METO I CJICIOB
CTpours CE€UEHUA MHOTOTPAHHMKOB METOIOM CHENOB, BBINOIHATE
7.11 (BEIHOCHEIE) TUIOCKME YEPTEKU W3 PUCYHKOB MNPOCTEIX OOBEMHBIX (DUTYP:
BH/I CBEPXY, COOKY, CHU3Y
Pemare 3amaunM Ha HAXO0XKIEHHE TEOMETPUYECKMX BEIMYHUH MO 00pazuam
WIA QITOPUTMAM, HPUMEHAS H3BECTHBIE AHATUTUYECKUE METOABI IPH
7.12 pEmIEHNN  CTAHAAPTHBIX  MATEMATUYECKHMX 3a4ad HA  BBEIUYUCICHHUE
pacCTOSHUN MEKAY IBYMsS TOYKAMH, OT TOUKM OO MPAMOH, OT TOYKHJO
10 CKOCTH, MEXKAY CKPEIIMBAIONIMMHCA ITPSIMBIMHI
Pemare 3amaun Ha HAXO0XKIEHHE TEOMETPUUECKNX BEIWYNH TO oOpasuam
13 WIA QITOPUTMAM, HPUMEHAS CH3BECTHBIE AHATATHIECKHE /CMETONBl IPH

PEIMIEHUH CTAaHOAPTHBIX MATEMATUUECKHUX ) 3anaq (Ha- BBIYNCICHUE: YTJIOB
MEKIY CKPEMMBAIONIMMUCST TMPAMBIMH, *MEXKITY - APIMON W - TIAOCKOCTHIO, |




MEKIY IUIOCKOCTSAMH, IBYTPAHHEIX YIJIOB

Beraucisars 00BEMEI M IUIOMIAAHN ITOBEPXHOCTEH MHOTOTPAHHUKOB (ITPHU3MA,

7.14 nupaMuaa) ¢ OpUMEHEHUEM (POPMYJ, BBEIUMCIATE COOTHOMIEHUS MEKIY
MJI0MIAAAMI HOBEPXHOCTEN, 00BEMAMM MO0 J0OHEIX MHOTOTPAHHUKOB
715 OnepupoBare MOHATHUAMH: CHMMETPHUSA B HPOCTPAHCTBE, LEHTP, OCh U
! MJI0CKOCTE CUMMETPHHU, LIEHTP, OCh U MJIOCKOCTE CUMMETPUU (PUTYPEL
M3Bnekars, mnpeoOpa3oOBEIBATE W MHTEPIPETUPOBATE HH(pOpMALAIO O
7.16 OPOCTPAHCTBEHHBIX TE€OMETPUUECKUX (urypax, TMNpPEOCTABICHHYIO Ha
4EPTEKAX U PUCYHKAX
[TpumenaTs reomerpudeckue (PakThl I PEUIEHUA CTEPEOMETPHIECKHUX
7.17 3a7ad, NOPEOmOJIararoniiX HECKOJIBKO MIArOB PEMIEHWA, €CIH YCIOBHA
OPUMEHEHU 3a1aHEI B SIBHOU (hopme
718 [IpuMmensaTs mnpocredmme MNpOrpaMMHBIE CPEACTBA W JIEKTPOHHO-
* KOMMYHHKAIIMOHHBIE CHCTEMBI ITPU PEMIEHUHN CTEPEOMETPHUYECKHUX 3a0a4
719 [IpuBoauTE TIpUMEpPBEl MATEMATUYECKUX 3aKOHOMEPHOCTEM B NPUPOJE U
* JKU3HU, PACTIO3HABATE MPOSABJICHNE 3aKOHOB T€OMETPHUH B HCKYCCTBE
[TpyMmeHATE MONyYEeHHBIE 3HAHUA HA NPAKTUKE: AHATW3HMPOBATE PEATLHEIC
CUTyallUd U MPUMEHATEH U3YUEHHBIE TTOHATHA B MPOIECCE MOUCKA PEIICHUA
MATEMATHIECKH CPOPMYIUPOBAHHONU MPOOIEMBI, MOJEIUPOBATE PEATBLHEIE
7.20 CUTYallul HA fA3BIKE TEOMETPHUH, HCCIENOBATH IMOCTPOECHHBIE MOJEIN C
HCITOJIb30BAHMEM TE€OMETPHUUIECKUX MOHATUW M TEOPEM, ammapara aireOphl,
pemare  OpPaKTHYECKHE  3aJadd,  CBA3AHHBIE C  HAXO0KICHHUEM
r€OMETPUUECKUX BETUUNH
11 KJIACC
Kon .
ITpoBepsieMble NpeIMeTHbIE Ppe3YJIbTAThHI 0CBOeHHSI 0CHOBHOM
IpOBepPsEeMOro .
00pa3oBaTe/IbHOM IPOrPpaMMbI CpeIHEro 001ero 00pa3oBaHHA
pe3yJibTaTa
6 ['eomerpus
OnepupoBare MOHATHUAMH: LWIWHIPUYECKASA ITOBEPXHOCTH, 00pasyroniue
6.1 UWIMHAPUUECKON IMOBEPXHOCTH, UWIWHAP, KOHWUYECKAS ITIOBEPXHOCTE,
00pa3yronme KOHUIECKOU MOBEPXHOCTH, KOHYC, C(hepruecKkas moBEPXHOCTE
6.2 Pacmo3naBate Tena BpanieHus (HUInHIp, KOHYC, cdepa u map)
6.3 OOBACHATE CHOCOOBI MOTYYEHUS TEN BPANIECHUA
6.4 Knmaccu(puimpoBaTs B3aMHOE PACTTONOKEHUE C(PEPHI U ILI0CKOCTH
OnepupoBarsk MOHATUAMA: MAPOBOM CETMEHT, QCHOBAHUE CETMEHTA, BEICOTA
6.5 CErMEHTA, IMAPOBOU CIOM, OCHOBAHWE MIAPOBOIO CHIOA, BHICOTA IIAPOBOTO
CJI0s, IAPOBOM CEKTOP
6.6 Beruncmars 00BEMBI M MmIOmMIAAM  OBEPXHOCTEH,  TEX -~ BPANICHUS, |




F€OMETPUUECKHUX TEN C MPUMEHEHUEM (POPMYIT

OnepupoBare IOHATASAMHU: MHOTOTPAHHUK, BIUCAHHBIL B Ccdepy u
6.7 OMUCAHHEIN OKOJIO C(epsl, chepa, BOUCAHHAS B MHOTOTPAHHUK WU TEIO
BpamieHn A

63 BEIUHMCIIATE COOTHOMIEHUS MEKIY MIOMIANAMHA MOBEPXHOCTEN U 00BEMamMu

IMOTOOHBIX TEJ

6.9 M300paxare u3yuaemeie (PUTYpPBI OT PYKHM U C IPUMEHEHUEM IPOCTHIX

4epTEKHBIX UHCTPYMEHT OB

BeIMOMHATE (BBIHOCHBIE) IJIOCKAE YEPTEKM M3 PHUCYHKOB ITPOCTHIX
6.10 00BEMHBIX (DUTYP: BHI CBEPXYy, COOKY, CHHU3Y, CTPOUTH CEUEHUSA TEN
BpamieHn A

M3Bnekars, WHTEPNPETUPOBATE UM MNPEeOOPaA3OBBIBATE HH(OPMAIMIO O
6.11 OPOCTPAHCTBEHHBIX TE€OMETPHUYECKUX (urypax, MOPEICTABICHHYIO Ha

YEPTEKAX U PUCYHKAX

[Ipumensare reomerpuueckue (PAKTHL IS PELICHUS CTEPEOMETPHUECKUX

6.12 3a7a4, MPEANnoJararoniMx HECKOJBKO MIArOB PEMIEHUs, €CIH YCIOBHUS
OPUMEHEHH 3a1aHEl B IBHOU (hopme

6.13 OnepupoBars MOHATHEM: BEKTOP B IIPOCTPAHCTBE

BEIOMHATE AEUCTBUS CIOKEHHUSA BEKTOPOB, BBIUYMTAHWUSA BEKTOPOB U
6.14 YMHOKEHUS BEKTOPA HA YHUCIO, OOBACHATh, KAKUMU CBOMCTBAMH OHHU
o0mamaroT

6.15 [TpyMenaTs mpaBUiIO MapaUIENeNUIEna MPyU CJI0KEHUH BEKTOPOB

OnepupoBare NOHATUAMH: IOEKAPTOBBEL KOOPAWHATHEL B IPOCTPAHCTBE,
616 BEKTOP, MOAY/Ib BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATEI BEKTOPA, YIOJI
' MEXIY BEKTOPaMH, CKAIAPHOE MPOU3BENEHUE BEKTOPOB, KOJUIMHEAPHBIE U

KOMIUIAHAPHBIE BEKTOPBL

Haxomute cymMy BEKTOpPOB U HOPOM3BENEHUE BEKTOPA HA YMCIO, YTOJI
6.17 MEKIY BEKTOpPaAMH, CKAJIAPHOE MPOU3BEICHUE, PACKIAIbIBATL BEKTOP IIO
IIBYM HEKOJUIMHEAPHBIM BEKTOPaM

6.18 3amaBares MIOCKOCTE YPABHEHUEM B AEKAPTOBOM CUCTEME KOOPAMHAT

Pemares mpocreimmne reoOMETPUIECKHUE 3aa4U HA IMMPUMEHEHUE BEKTOPHO-
KOOPAUHATHOT O METOA

6.19

Pemartn 3a0d9H Hd JOKdA34dATCIBCTBO MATCMATHUCCKHX OTHOUIEHHH U
6.20 HAXO0XKICHUC TCOMCTPUYCCKHUX BCIHMYMH II0 UﬁpﬂﬂuﬂM HIIH aJIrOPHUTMaAM,

IPHMCH AA H3BCCTHEIC METO IEBI IIpH PCIICHHHA CTAHAdPTHBIX
MATCMATHUYCCKHX 3d1a49

691 [IpuMmensaTs mnpocredmme MNpOrpaMMHBIE CPEACTBA W JIEKTPOHHO-
' KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIIEHUH CTEPEOMETPHUECKUX 3a0ad

69 [IpyBOOMTE IpPUMEPE MATEMATHYECKMX 3aKOHOMEPHOCTEH ‘B TpUpOOE U

AKHU3HH, PACIIO3HABATE ITPOABJICHHE 3dK OHOB-IEOMETPHI B MCKYCCTBE

6.23 [IpyMeHATs MONMy4YEHHBIE 3HAHUA HA NPAKTHKE! 'aHATM3npOBATE PEeaibHbe "




CUTyallul U MPUMEHATE M3YUIEHHEBIE MOHATHUSA B MPOIECCE MMOUCKA PETIEHUS
MATEMATHUECKHA CHOPMYIUPOBAHHON NPOOIEMBI, MOIEIUPOBATE PEATLHBIE
CUTyallul Ha S3BIKE TEOMETPUM, HCCIENOBATH MOCTPOEHHBIE MOIEIH C
MCITOJIb30BAHUEM T€OMETPUUECKHUX TMOHATUU M TEOPEM, armapara aireOpsl,
pemars  OpPakTUYECKHE  3aJadd,  CBA3AHHBIE € HAXO0KICHHUEM
r€OMETPHUYIECKUX BETUUHH




INPOBEPAEMBLIE QJIEMEHTDBI COJIEPKAHUSA

10 KNTACC

Kon
7

IIpoBepsieMbIH 3/IeMEHT CO/IepKAHHSA

['eomerpus

7.1

OCHOBHBIE MOHATHA CTEpPEOMETPUH. TOouka, mpsAMAas, IJIOCKOCTh, ITPOCTPAHCTBO.
[TonsTre 006 aKCHOMATHYECKOM MOCTPOSHHUH CTEPEOMETPUM: AKCHOMBI CTEPEOMETPUH U
CJIEICTBHS M3 HUX

7.2

B3zaumHOE pacmonoxkeHne IpAMEIX B MPOCTPAHCTBE: MEPECEKAIONINECS, MTAPATUIEILHEIE
U CcKpenmBaronmecs npameie. [lapamiensHOCTE HOpsAMBIX M IUIOCKOCTEH B
MPOCTPAHCTBE: MAPALIENLHBIE MPAMBIE B MPOCTPAHCTBE, MAPALIENBEHOCTE TPEX
OPAMBIX, MOAPAUICIBPHOCTE MPAMOM W IUIOCKOCTH. YTJIBIC COHAIMPABICHHBIMHU
CTOPOHAMH, YTOJ MEXKAY MPAMBIMH B OpocTpaHcTBe. [lapamnemsHOCTE MIOCKOCTEH:
MapaUIENbHBIE TMIOCKOCTH, CBOWCTBA NapalnenbHBIX Iockocted. [Ipocreimme
MPOCTPAHCTBEHHEIE (PUTYPEI HA TMIOCKOCTH: TETpas’ap, KyO, mapannenenumnen,
MOCTPOEHUE CEUCHUH

7.3

7.4

7.5

[lepneHnukyIapHOCTE NOPAMOM U IIOCKOCTH: TNEPHEHAUKYISAPHBIE TIPAMBIE B
MPOCTPAHCTBE, MPAMBIE MAPALICILHBIE U NEPNEHIUKYIAPHBIE K IUIOCKOCTH, MPHU3HAK
NEPIEHIUKYIAPHOCTH OPAMON U IUIOCKOCTH, TEOPEMA O MPAMON MNEPIEHINKYIIAPHOM
IUIOCKOCTH. Y TUIBI B IIPOCTPAHCTBE: YIOJI MEKIY NPAMOMN U IUIOCKOCTBIO, IBYTPAHHBIN
yTOJI, IMHENHBIM yTOJ ABYTpaHHOro yriaa. [lepnenaukynsap M HAaKIOHHBIE: PACCTOSAHUE
OT TOYKH 10 IUIOCKOCTH, PACCTOSHUE OT MPSIMOU 00 TNIOCKOCTH, MpOeKIna (PUrypEl HA
IUIOCKOCTE. [lepneHMKyasapHOCTE MIOCKOCTEHN: MPU3HAK HEPIEHIUKYISAPHOCTH IBYX
IUIOCKOCTEN. Teopema 0 TpEX MEPIEHIUK yaApax

[Tonarne MHOTOrpaHHMKA, OCHOBHBIE 5SJIEMEHTEI MHOTOTPAHHUWKA, BBEIMYKIBIE U
HEBBIMTYKJIBIE MHOTOTPAHHUKH, pa3Béprka MHOTOrpanHuka. [Ipusma: n-yrompHas
Ipu3Ma, TPAHU U OCHOBAHWA NPHU3MBI, NpAMAs W HAKIOHHASA OPU3MBI, OOKOBasA M
MOJIHAA MMOBEPXHOCTHL OpU3MEL. [lapannenenunen, npaMOyTOIBHEIA MAPALIEIEOUIIEN U
ero cpomcrBa. [lmpammpa: n-yronpHas mupammaa, TpaHd U OCHOBAHUE IMHMPAMUIEI,
OOkOBas M MOIHAA IMOBEPXHOCTh MUPAMUIBI, MPABWIBHAS M yCEUEHHAA MUPaAMHUIA.
OneMeHThl nOpu3Mbl U nupamuasl. [IpaBunbHBIE  MHOTOTPAHHMKHW:  TTOHATHE
MPaBWIHBHOTO MHOTOTPAHHWKA, NpPAaBWIbHAA NOpPU3Ma W NPAaBWIbBHAS MNHPAMH/IA,
OpaBWIbLHAS TPEYrOIbHAS MUPAMHUIA W MPABWIBHEIN TeTpasap, KyO0. [Ipeacrapnenue o
MPaBWIbHEIX MHOTOTPAHHMKAX: OKTa’Ap, Aoaeka’ap u wukocasapyrue CeueHus

[IPU3MBL U ITUPAMU/BI

CUMMETpHA B MPOCTPAHCTBE: CUMMETPHA OTHOCHUTENBHO TOYKH, NMPAMOU, ILIOCKOCTH.
DNEMEHTEl  CUMMETPHUM B INHAPAMHAAX,  NAPAJUIEIEHUIENAx,, -,  MPAaBIIbHBIX
MHOTOT PAaHHUKAX

7.6

Beruncnenne 5SneMEeHTOB MHOTOIPAaHHUKOB:  ‘pEOpa; - amaronamt, “yrabr. ' TIromans
OOKOBOU MOBEPXHOCTHU U MOJHON HOBEPXHOCTH MPAMOH IIPU3MEL, TUIONIAAE OCHOBAHNH, |




TeopeMa 0 DOKOBOU MOBEPXHOCTH MPAMOU Mpu3Mel. [Imoniaas 00KOBOM MOBEPXHOCTH U
MOBEPXHOCTH MPABWIBHOM MHpPAMHMABI, TEOPEMA O IUIOMIAAU YCEYEHHOW MHPAMHIBL
[Tonstue 006 00BEMe. OOBEM MUPaAMUIEI, TPU3MEI

7.7

[TogoOurie Tena B mpocrpancree. COOTHOMEHNU MEKAY ILUIOMIAISIMH ITOBEPXHOCTEH,
00BEMaMH TOTOOHBIX TEN

11 KNTACC

Kon
6

IIpoBepsieMbIi 3JIEMEHT CO/IepP:KAHHA

['eomerpus

6.1

6.2

[lmmnnpuyeckas MOBEPXHOCTh, 00pa3yonine NUWIHNHIPHIECKON MOBEPXHOCTH, OCh
IUIMHAPUYIECKON MmoBepxXHOCTH. Llumuuap: ocHOBaHuA MU OOKOBAs MOBEPXHOCTSE,
00pa3yromias u 0Ck, MI0MAAs OOKOBOU M ITOJTHOM MOBEPXHOCTH

KoHnueckas moBepXHOCTh, 00pa3yoNIMe KOHHIECKON MTOBEPXHOCTH, OCh U BEPILHNHA
KOHUYECKOU MOBEPXHOCTU. KOHyC: OCHOBaHWME U BepmmHa, OOpa3zymom@as U OCh,
wonans OOKOBOM M ITOJHOM IMOBEPXHOCTH. YCEYEHHBIM KOHYC: 00pasyroomue u
BEICOTA, OCHOBAHUA U DOKOBAI MOBEPXHOCTE

6.3

Cdepa u map: uenrp, paguyc, TMaMeTp, IIONIAAL MOBEPXHOCTU ceprl. Bzaumuoe
pacronoxeHue c@epsl U MIOCKOCTH, KacaTelbHas MIOCKOCTE K cepe, miomans

cpepsl

6.4

6.5

M300paxxenue Ten BpamnieHus Ha miIoCKoCTH. Pa3péprka nuanHapa u KoHyca

KomOunanuu ten BpanieHus 1 MHOTOTPAHHUKOB. MHOTOrpaHHUK, OTIMCAHHBIA OKOJIO
cepsl, cepa, BmicanHas B MHOTOTPAHHUK, WJIH TEI0 BPANIEHUSA

6.6

[Tonstue 00 o0Onéme. OcHoBHEIE CBOMCTBA OOBEMOB Ten. leopema 00 00BEME
NPAMOYTOJIBHOTO Mapanienenunena u cneacrsusa uz He€. O0sém nmmHapa, KoHyca.
O0B€M mapa u mromans cepel

6.7

6.8

[TogoOueIe TEna B mpocTpancTBe. COOTHOMIEHUS MEXKAY IIONIAMIMHA ITOBEPXHOCTEH,
00BEMAMH ITO TOOHEIX TEJI

Ceuenns umnuHApa (MApa/IEIFHO W NEPHEHAMKYIAPHO OCH), CEYEHUA KOHYyCA
(mapamneasHOe OCHOBAHUIO U MPOXOAANIEE YEPE3 BEPILINHY ), CEUEHU M1apa

6.9

6.10

Bekrop Ha mmockoctu u B mpocrpaHcTBe. (ClIokKEHWE M BBIUNTAHUE BEKTOPOB.
YMHOXKEHUE BEKTOpa HA 4uciao. Pazmoikenme BekTopa mo TPEM HEKOMILIAHAPHEIM
BekTopam. [IpaBuno napannenemunena. Pemenue 3agad, CBA3aHHBIX ¢ MPUMEHEHUEM
OPaBUJI JEUCTBUM C BEKTOPAMHA

[IpamoyronpHas cucrema KOOpAMHAT B MpOCTpaHCTBE. KoopmuHaTel BeKTOpA.
[Tpocrenmme 3amadn B KOOpOWHATAX. YTrOad MexOy Bekropamu. CkamipHoe
MPOU3BENECHUE BEKTOPOB. BBIMUCIEHHUE YTIO0B MEKIY HPAMBIMHU M TMJIOCKOCTIMU.
KoopamHaTHO-BEKTOPHBIA METO TIPU PEMIEHUH T€0METPHUECKITX 3d14T

LR RN



INIPOBEPAEMBIE HA EI'D 1O MATEMATHUKE TPEBOBAHHUA K
PE3YJBTATAM OCBOEHUS OCHOBHOUN OFPA30BATEJBLHOH
IIPOI'PAMMBbLI CPE/THEI'O OBHIETI'O OBPA3OBAHUA

Kon
NpoBepsIeMOro
TpeOoOBaHHSA

IIpoBepsiemble TpeOOBaHHS K NPeAMeTHLIM pPe3y/JIbTATAM O0CBOCHHS
OCHOBHOI1 00pa30BaTeILHOM MPOrpaMMbI CpelHEro 001ero
00pa3oBaHHUA

Bnamenwne wmeromamMu QOKAa3aTrenbCTB, QITOPUTMAMHU  PENIEHHUSA 3a1ad;
yMeHue (pOpMyIMPOBATE W OHNEPHUPOBATH IMOHATHAMU:. ONPENEICHHE,
aKkcuoMa, Teopema, CIENCTBUE, CBOWMCTBO, IIPU3HAK, OKAa3aTEILCTBO,
PaBHOCUIBHEIE (DOPMYJIUPOBKH; MPUMEHATh UX; YMEHHE (POPMYyIHpPOBATEH
00parHOoE M TMPOTHUBOMHOJIOKHOE YTBEPKAECHUE, HNPUBOIUTE HPUMEPHEL U
KOHTPIIPUMEPEL, MCIIOAB30BATE METOJ MATEMATHYCCKONM WHIYKIWU;
MPOBOIUTE JOKA3aTEIbHBIE PACCYKICHIA MPH PEIICHUHN 3a/1a4, OIIEHUBATh
JOTUYECKYI0  NPAaBWIBHOCTE  PACCYKIEHWUI; YMEHHE OINEPUPOBATEH
MOHATUAMH: MHOKECTBO, MOAMHOKECTBO, OMEPAIMHU HAI MHOKECTBAMU;
YMEHHE HWCMOJB30BATh TEOPETUKO-MHOKECTBEHHBIM  ammapar I
OMUCAHUS PEATBHBIX MPOLECCOB U ABJIECHUM U NPU PENIEHUH 34044, B TOM
YUCIE U3 OPYIUX YUEOHBIX HPEIMETOB; YMEHUE OMEPHUPOBATH MOHATHIMU:
rpad, cBA3HEIM rpad, IEPEBO, UK, rpad) HA IDIOCKOCTH; YMEHUE 3a1aBATh
1 OMMCHIBATE Tpa(bl pa3IMIHBIMI COCO0AMHI; MCIOJIB30BATE TPadsl mpu

PELIEHNH 3a1a4

YMeHue onepupoBaTh NOHATUAMM: HATYPAIBHOE YHCIO, LEJIO0E YHCIO,
CTEMEHD C IEABIM MOKA3ATENeM, KOPEHb HATYPAIBHONU CTEMEHU, CTEMEHB C
PAllMOHATEHBIM MOKA3aTENEM, CTENEHb C NEHCTBUTENBHEIM ITOKA3ATEIEM,
porapu)M UYMCIA, CHUHYC, KOCMHYC M TAaHTE€HC IPOW3BOJIBHOTO 4YHUCIHA,
OCTATOK IO MOAYIIO, PAIMOHAILHOE UHMCIO, UPPAINOHAITBHOE UYHCIIO,
MHOKECTBA HATYPANbHBIX, NEJIBIX, PAlHUOHAIBHEIX, JEHCTBUTEIbHBIX
4N CEJT; YMEHHE UCTOMB30BATh NPU3HAKN JEIUMOCTH, HAMMEHBIINH 00nIui
OEeJIUTENIF W HAaWMEHbHee olmiee kparHoe, ayroputm EBximpa npu
pEIIeHNN 3a/1a4; 3HAKOMCTBO C Pa3JMUHBIMU MMO3UI[UOHHBEIMH CUCTEMAMH
CUMCJIEHWS; YMEHHUE BBIITOJHATH BEIUUCIEHUE 3HAYEHUN U ITPe0o0pa3zoBaHms
BBIPAKEHUM CO CTENEHAMU M Jorapu(mamvuympeodpazoBanus ApoOHO-
pPAllMOHATEHBIX  BBIPAKEHUI - YMEHHE /CLOTEPUPOBATE /5 TIOHATHIMU:

IMOCJIEAOBATENRLHOCTE, apu(mernueckag ' 'Tporpecens,’  reoyMerpuaeckas |



nporpeccusi, OeckOHEUuHO yOwrIBaromias TEOMETPUYECKAA [MMPOTPECCHS;
YMEHHME 3a1aBaTh MNOCAEAOBATEALHOCTH, B TOM YHCIE C MOMOMIBIO
PEKYPPEHTHEIX (POPMYI; YMEHUE ONEPUPOBATEL MOHATUAMU: KOMILIEKCHOE
UHCN0, COMPSKEHHBIE KOMILIEKCHBIE UHCAA, MOIYIR M ApPryMEHT
KOMILIEKCHOTO  9uciaa, (popma  3amuMcu  KOMIUIEKCHBIX — YHCEIN
(reoMeTpudeckas, TPUTOHOMETPUUECKAA M anreOpandeckas); yMETh
OPOU3BOINTE APU(PMETUUECKUE AEUCTBUA C KOMIUIEKCHBIMU UHCIIAMU,
OPUBOIUTE MMPUMEPHE UCHOIB30BAHUSA KOMITJIEKCHBIX UMCEN; OMEPUPOBATEH
OOHATUAMM: Marpuna 2x2 wu  3X3, Onpenenurens  MATPHIIHL,

r€OMETPUYECKHM CMBICII OITPENEINTENLL

YMEHHE OmepupOBaTh ITOHATHUAMM: PAUOHAIBHBIE, WPPALUOHAIBHEIE,
MOKA3aTEIbLHBIE, CTENEHHBIE, JOTAPU(PIMUIECKUE, TPUTOHOMETPUYECKHE
YPaBHEHUsI W HEPABEHCIBA, WX CHCTEMBI, YMEHHUE OIIEPUPOBATH
NOHATHAMHU: TOXKIOECTBO, TOKAECTBEHHOE IpeoOpa3OBaHME, YpPABHEHWUE,
HEPABEHCTBO, CHCTEMAa YPABHEHUW MW HEPABEHCTB, PAaBHOCHILHOCTH
YpaBHEHWH, HEPABEHCTB W CHUCTEM; YMEHHE pemarsk ypaBHEHH,
HEPABEHCTBA M CHUCTEMEI C IMOMOIIBI PAa3JIMYHBIX IPUEMOB; PELIATH
YpPaBHEHWs, HEPABEHCTBA W CHUCTEMBI C ITapaMeTpoM; HPUMEHATH
YPaBHEHUs, HEPABEHCTBA, MX CHUCTEMBI U1 PEUIEHUs MaTeMaTHYeCKUX

34749 U 3347144 U3 PA3IMUHBEIX 001aCcTeN HAYKU U PEATBHON KU3HU

YMEHHE ONEepUpPOBATH IMOHATHAMM: (DYHKIOMSA, 4YETHOCTE (DYHKIMH,
NEPUOIUYHOCTE (DYHKIIUHA, OTPAHUYEHHOCTH (DYHKIIMH, MOHOTOHHOCTH
(pyHKIMH, SKCTPEMYyM (PYHKIHMH, HAUOOIBIIEEC U HAUMEHBIIEE 3HAUCHUA

(yHKIMM HA OPOMENKYTKE, HENPEPEIBHAA (DYHKIMA, ACUMITOTHI rpaduka

(yHKIMH, EPBAA U BTOpasA MPOU3BOAHAA (PYHKIUH, TEOMETPHUYECKUH H
(pU3NYECKUIT CMBICI HOPOM3BOAHOM, NEPBOOOpa3HAsA, ONpPEIEACHHBIN
WHTErpaa;, yMEHHE HAXOOWTh ACUMNTOTHI Tpaduka (PYHKIUH; YMEHHE
BBIUUCIATE  IMPOM3BOIOHBIE  CYMMBI, IPOWU3BENEHHA, YACTHOTO U
KOMITO3UNUNA (DYHKIUM, HAXOAWTH YPABHEHUE KAaCaTENpHOW K rpafuky
(YHKIMH; YMEHHE HAXOAUTh MPOU3BOAHBIE HIEMEHTAPHBIX () YHKINI;
YMEHME HCHONB30BAaTh MPOU3BOAHYIO [UId HWCCAENOBAHUA (DYHKIWM,
HAXOAUTE HAWMOOJBIINE W HAWMEHBIINE 3HAYEHUSA (DYHKIUHU; CTPOUTH
rpapuKki MHOTOWICHOB € HCIOJIB30BAHMEM AaMNapara MaTeMAaTHUECKOrO
aHamM3a; MPUMEHATH MPOM3BOIHYIO It ~HAXOKAEHI “ fTarmydmero
peIEHNsA B NPUKJIAIHEIX, B “TOM®4HCIE" CONNATLHO-YKOHOMUIECKIX "1

puzruecKnx 3amadax; HaXOAUTh TUIOMIATN H -00BEMEL (PHUTYP-C- HOMOIIBIO |




UHTETpajia; MPUBOAUTE IPUMEPBl MATEMATHUYECKOrO0 MOIEIAPOBAHUA C

HOMOIIBIO (P (EPEHIIMATBHBIX YPABHEHUH

YMeEHue OnepupoBares MOHATHAMU: rpapuk (PpyHKIMH, oOpaTtHas (PyHKIUA,
KOMIIO3UNUA (PyHKUWHA, TUMHENHAd (PyHKIOMA, KBAaapaThUuHas (yHKIMAL,
paunoHanbHad (PYHKIMA, CTENEHHas (PYHKOUA, TPUTOHOMETPUUECKUE
(yHKIMY, OOpATHBEIE TPUTOHOMETPUYECKHE (PYHKIIUM, MMOKA3aTEIBHAA WU
porapupmuaeckas (PYHKIAM;, YMEHHE CTPOUTH TpPAPUKU W3YUEHHBIX
(yHKIMH,  BBINOJHATE  OpeoOpaszoBanusas  rpapukoB  (pyHKIUH,
UCITOJIB30BATE TPAPHUKH IJIA U3YU4EHHUA OPOLECCOB M 3aBUCHMOCTEH, IPH
PELIEHUN 3aJad U3 APYTUX YUEOHBIX MPEOMETOB MU 3a0a4 W3 PEATBHOH
JKU3HU; BBIPAXKATh (pPopmyramMu 3aBUCHUMOCTH MEXKAY BETMUMHAMU;
MUCHONB30BaTh CBOWCTBA W rpauku (PYHKUMN A8 PEMIEHUS YPABHEHWM,
HEPABEHCTB M 3a1ad C IapaMmerpamu; H300paxkare Ha KOOPAMHATHOM

IUTOCKOCTH MHOJKECTBA PEILIEHWH YPABHEHUH, HEPABEHCTB U UX CHCTEM

YMEHHE pemars TEKCTOBBIE 3aJadM pPa3HbIX THUIIOB (B TOM YHCIE Ha
MPOLIEHTEI, JOIU M 49aCTH, HA ABHIKEHHE, padOTy, CTOMMOCTH TOBAPOB U
yCIIyT, HAIOTH, 3a1a4d W3 00IACTH YHNPaBIE€HUA JTUYHBIMH M CEMEHHBIMH
()ppHAHCAMM ); COCTABIIATH BEIPAKEHUA, YPABHEHH, HEPABEHCTBA M HX
CUCTEMBI MO VYCJIOBHUIO 3aJadM, HMCCICOOBATEH IIOJYUECHHOE pPEIICHUE U
OLIEHMBATh MPaBAOMOAO00OHOCTE pPE3yAbTATOB; YMEHHME MOAEIUPOBATH
peasbHBIE CUTYAlldMd Ha A3BIKE MAaTEMAaTUKWA; COCTAaBIATH BBIPAKEHU,
YPaBHEHWS, HEPABEHCTBA U UX CUCTEMEI I10 YCIOBHIO 3a1a4M, UCCIEN0BATH
OOCTPOEHHEIE  MOJEIM €  HMCHONB30BAHMEM  ammapara  anreOpsl,

MHTEPIPETUPOBATE NOTYIEHHBIN PE3YIbTAT

YMEHHE ONMEPUPOBATE MOHATHAMM: CpEOHEE apu(PMETHUECKOE, MEOHAaHA,
HAuOOIbIIIEE U HAMMEHBIIEE 3HAUEHUSA, pa3Max, IUCHEPCUs, CTAHIAPTHOE
OTKJIOHEHWE YHUCIIOBOTO HA0Opa; yMEHWE W3BIEKATh, MHTEPHPETUPOBATEH
MH(OpMAIIO, MPEACTABICHHYIO B TA0MMIIaX, HA OqUarpammax, rpadukax,
OTPAXKAIONIYI0 CBOMCTBA PEANBHBIX MPOLECCOB U ABICHUM; MPENCTABIIATH
nHpOpMAITIIO € OOMOMIBIO TAOMMIT W OUarpaMM; HMCCIEOOBATH
CTaTUCTUYECKHE NAHHBIE, B TOM UHUCIE C OPUMEHEHUEM TpapuuecKux
METOIOB M 3JIEKTPOHHBIX CPENICTB; Tpa(puiecKku UCCIen0BaTh COBMECTHBIE

HAOMIONEHNS C MOMOMIBI0 AUArPAMM PACCEUBAHUA M JIMHEMHOW PETrPECCUU

YMEHHE OmepUupoBaTh MMOHATHAMM: CJYYaUHBIW , OIBIT M . CAydalHOe

COOBITHE, BEPOATHOCTH CIYUYAHHOTO - COOBITHAY- I YMEHNE - BEIUUCIIATH




BEPOATHOCTE C MCIIOJB30BAHUEM TIpapUuecKux METONOB;, HPHUMEHATH
(pOpPMYJIBI CHOKEHUS M YMHOKEHHA BEPOATHOCTEM, (POPMyny MOIHOU
BEpPOATHOCTH, (popmyny bepnymin, komOuHaTopHBIEe (PAKTEI U (POPMYIIEL,
OLIEHUBATh BEPOATHOCTH PEATBHBIX COOBITHI;, YMEHHE ONEepUPOBATH
OOHATHUAMH: CIydalHasd BEMMYWHA, PACOPEAECICHUE BEPOATHOCTEM,
MATE€MATHYECKOE OXUIAHUE, OUCHEPCHA M CTAHIAPTHOE OTKJIOHEHHE
CIy4auHOM  BEIWYWHEL, (YHKIUM  PACOPENEICHUSA W  IJIOTHOCTH
PaBHOMEPHOTO, MOKA3aTEIBHOI0 1 HOPMAJILHOTO PACIIPENEICHUI; YMEHHE
MCITOJIB30BATE CBOMCTBA M3YYEHHEBIX PACHPENEICHAN Ul PEMICHUS 3a7ad;
3HAKOMCTBO C HOHATHAMM: 3aKOH OOJBIMX YMCEN, METOABI BEIOOPOUHBIX
MUCCICOOBAHNUM; YMEHUE MPUBOAUTH IPUMEPHI MPOSABICHUSA 3aKOHA
OOJBIMX YHCEn B NPUPOIHBIX M OONIECTBEHHBIX SBJICHUAX, YMEHHE
OIEPUPOBATE MOHATHUAMU. COYETAHUE, MEPECTAHOBKA, YHCIO COYETAHWHU,
UUCIIO  TMEepecTaHoBOK; OumHom  HproroHa;  yMEHHME  OPUMEHATEH
KOMOMHATOpPHEBIE (PAKTBI M PACCYKIOECHUA IS PEIIEHUS 3a1a4; OLEHUBATH
BEPOATHOCTH PEATBHBIX COOBITHI; COCTABIATH BEPOATHOCTHYIO MOMEIL U

WHTEPIPETUPOBATE MOJIYYEHHBIN PE3yIbTAT

YMEHHE ONepHpOBATH MOHATHUAMHM: TOUKd, MNpAMasg, ILUIOCKOCTE,
NPOCTPAHCTBO, OTPE30K, JIyd, BEJIMIUHA YTJId, ILIOCKUU yTOJI, IBYTPAHHBIN
yrOJI, TPEXTPAHHEIN YTOJI, CKPENMBAOIIMECA NPAMBIE, MAPAUIEIBHOCTE U
NEPIEHINKYSIPHOCTE TPAMBIX W IUIOCKOCTEH, YTOI MEKOY MNPIMBIMH,
YIOJI MEXKAY TMPAMOM M IUIOCKOCTBIO, YTOJ MEXKAY IUIOCKOCTAMH,
pacCcTOAHHE OT TOYKM MO0 IJIOCKOCTH, PACCTOSHUE MEKAY MNPAMBIMH,
pacCTOAHHE MEXKAY IIOCKOCTAMM, YMEHHE HCIOIB30BATEH IIPH PEILIEHUH
3a0a9 U3y4EHHBIE (PAKTEI M TEOPEMBI IUIAHUMETPHUH; YMEHHE OIEHUBATh
pa3Mepel O0OBEKTOB OKPYKAOMIETO MHPA; CTPOUTH MAaTEMATHUECKUE
MOZEIN C HOMONIBK0 TEOMETPUUECKUX HOHATHMM M BEIWYWH, PEIATh

CBA3dAHHBIC C HUMH IPAKTHYCCKHUEC 3a1d4YH
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YMEHHE ONEpPUPOBATE MOHATHAMM: IDIOMans (PUrypel, 00BEM (PUTYPHL,
MHOTOTPAHHUK, NPABWIBHBEIH MHOTOTPAHHUK, CEUEHHE MHOTOTPAHHHUKA,
KyO, mapannenenunen, Ipu3ma, nupamMuaa, (urypa u HOBEPXHOCTH
BpalmeHuA, LIAIUHAP, KOHYC, map, cdepa, miom@ans c@epsl, MIOMAIb
NOBEPXHOCTH ITMPAMHMIBI, OPU3MEBEI, KOHYyC4, IMJIMHIAPA, OO0BEM KyOa,
OPAMOYTOJIBHOTO TApaAIeNenunena, OUpaMIaL, “Hpr3vMe'C mumiHapa,
KOHyCa, Iapa, pa3Béprka MOBEPXHOCTH, 'CEUEHMS 'KoHyca ' MuimHapa,

MapaJuiCJIbHBIC OCH HWJIM OCHOBAHHIO, -~ CCUHCHHC - HIdPa; IDIOCKOCTB, |




KacaromaAcsa c@epel, nUIMHApPA, KOHYCA, YMEHUE CTPOUTH CEYEHHE
MHOTOTPAaHHUKA, W300paxarb MHOTOTPAHHHUKH, (PUTYypeI M HOBEPXHOCTH
BPALICHHA, UX CEYECHHUA, B TOM YHCJIE C MOMOMIBIO 3JIEKTPOHHEIX CPENCTB;
YMEHHE MPUMEHATE CBOHMCTBA TEOMETPHUUYECKUX (PUTYP, CAMOCTOATEIBHO
(OpMYyIMPOBATE OMPEAECIEHU U3YUAEMBIX (PUTYP, BELABUTATH THIIOTE3EI O
CBOMCTBAX W MNPHU3HAKAX TE€OMETPUUECKHX (PUTYp, OOOCHOBBHIBATH WIH
OMpOBEpPrare WX, YyMEHWE MNPOBOAUTE Kiaccu(pukammo @Quryp no
pa3JIMYHBIM HPU3HAKAM, BBINOIHATE HEOOXOZWUMBIE IOITOJHUTEILHBIE

IO CTPOEHU A
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YMmeHue OnepupoBarsk MOHATUAMHU: JIBUKEHHME B  IPOCTPAHCTRBE,
NApAUIENBHBIN MMEPEHOC, CUMMETPUS HA MJIOCKOCTH M B MPOCTPAHCTBE,
HOBOPOT, IMpeoOpaszoBanne mOno0UA, nOHOOHBIE (PUTYPBEI; YMEHHE
pacIo3HaBATh PABHBEIE U MONOOHEIE (PUTYPBI, B TOM UYWUCIE B OPUPOJIE,
HNCKYCCTBE, APXUTEKTYPE; UCHOIL30BATE TEOMETPUUECKHE OTHOIIEHUA TIPH
pPELIEHNH 3a7a4; HAXOOWUTh TEOMETPUUECKUE BEMWUMHBL (IJIMHA, YTOI,
IUIONIAAb, 0OBEM) IIPU PEMICHUN 3a0ad U3 JPYITUX YUEOHBIX IIPEIMETOB U
U3 PEATbHOM JKWU3HM;, YMEHUE BBIYMCIATE TEOMETPHUECKUE BEITMIUHEI
(IMHA, YTOd, IUIOMAnb, OOBEM, MIOMIAAE MHOBEPXHOCTH), HCHOIBL3YA
W3yUYEHHEIE (POPMyIBI M METOJBI, B TOM YHCIE: IUIOMAAh HOBEPXHOCTH
OUPAMUIBL, TPU3MEBL, KOHYCA, IMJMHApA, momiaaes cdepsl; 00BEM KyOa,
OPSAMOYTOMBHOTO MapaniIenenunena, TUPAMUABL, OPU3MEL, IWIMHAPA,

KOHYC4, 1apa; yMEHUE HAXOOUTh OTHOMIEHUE 00BEMOB MOTO00OHBIX (pUTYDP
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YMEHuEe OnmepupoBaTh MOHATHAMHU: MPAMOYTOJbHAA CHCTEMA KOOpPIMHAT,
BEKTOP, KOOPOMHATBEI TOUYKH, KOOPAMHATEI BEKTOpa, CyMMa BEKTOPOB,
NPOM3BENEHUE BEKTOPA HA 4YHCIO, PA3JIOKEHUE BEKTOpa Io Oaswucy,
CKaQ/LIPHOE IIPOM3BEICHUE, BEKTOPHOE MPOU3BEICHUE, YIOI MEKIY
BEKTOPAMH; YMEHHE HCITOJIB30BATH BEKTOPHBIM M KOOPAWHATHEIM METO.

11 PELIEHN TEOMETPUUECKHUX 3a1a4 U 33149 APYTUX YIEOHBIX HPEIMETOB
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YMeHue BeIOMpAaTs MOAXOASAIINI METO A1 PELICHU 3a0aul; TOHUMAHUE
3HAYUMOCTA MATEMATHUKW B W3VIEHUHU MPUPOAHBEIX U OONIECTBEHHBIX
OpPOIIECCOB W fABJIECHUM, yMEHHUE pACIIO3HABATh IMPOSBICHUE 3aKOHOB
MAaT€MATUKU B UCKYCCTBE, YMEHHUE MPUBOIUTE OIPUMEPE MATEMATHY ECKUX

OTKPBITUM POCCUMCKOU U MUPOBOM MATEMATUYECKOU HAYKH




INNEPEYEHD 9JIEMEHTOB COJAEPKAHUS, IIPOBEPAEMBbBIX HA EI'D
10O MATEMATHKE

Kon IIpoBepsieMblii YJIEMEHT COAepPKAHHSA
1 Hucna v BEIUMCIEHUA
1.1 Harypanbabie u niensie uncaa. [Ipu3Hakyu 1eamMOCTH 1ETbIX YU CEN
(9 PanpnonaneHeie uncna. OOBIKHOBEHHBIE M JIECATUYHBEIE ApOOM, MPOIIEHTHI,
* OECKOHEYHEIE MEPHOOUIECKUE Opo0dn
(3 Apu(pMETHUECKHNT KOPEHb HATYPAJIbHOU CTeneHH. JlehcTBuA ¢ apu(p METUYECKUMHU
* KOPHAMH HATYPAITBHOM CTEIEHU
[ 4 Crenens ¢ nenbiMm nmokaszareneMm. CTeneHs ¢ panuoHATBHBIM nmoka3zareneMm. CBOMCTBA
* CTETIEHN
|5 CuHyC, KOCMHYC M TAHT€HC UHUCIOBOTO aprymMeHra. ApPKCHHYC, ApKKOCHHYC,
* APKTAHT€HC YUCIOBOTO ApryMEHTa
1.6 Jlorapugm aucna. /lecaTuunsie u HATypaIbHBIE TOTAPU(PMEL
JleiictBurensHpie  uMcna. ApupMeTHdecKHe Omepauud ¢ JEeUCTBUTENbHBIMU
1.7 gucaamu. [Tpubmix€nHpIe BEIUMCICHUSA, TPABUIIA OKPYTJIEHNS, HPUKHUIKA U OI[CHKA
PE3yILTATA BEIUUCICHUN
1.8 [TpeoOpazoBanne BEIPAIKEHHIA
1.9 KomriekcHere gucia
2 VpasHeHus 1 HEpaBEHCTBA
2.1 [lensie u gpoOHO-paAMOHATEHEIE YPABHEHUA
2.2 UpparoHaibHEIC YPABHCHUS
2.3 Tpuronomerpnyeckue ypaBHEHU
24 [TokazarensHeIe U TOTApUPMIUUECKHUE YPABHEHUA
2.5 [{ensie u qpoOHO-paoOHaTLHEIE HEPABEHCTBA
2.6 HMppannoHaipHBEIE HEPABEHCTBA
2.7 [TokazaTensHbIE U TOTAPHUPMIISCKHE HEPABEHCTBA
2.8 Tpuronomerpuueckne HepaBeHCTBA
2.9 CHUCTEMEBI 1 COBOKYITHOCTH YPABHEHWH U HEPABEHCTB
2.10 YpaBHEHN A, HEPABEHCTBA U CUCTEMEI C IMAPaAMETPaMA
2.11 Marpuna cucTeMel ITMHEHHBIX YpaBHEHHW. OnpeneanTens MaTpui{st
3 Oyakimn 1 rpaduKH




Oyukrmsa, cnocoObr 3amanus (yukruu. ['papux Qyakmum. BzanmHOo ﬂﬁpﬂTHhIEf.

> ¢yakuymu. YérHeie u Heu€THeIE PyHKIMH. [leproanueckue yHKIm
OOmacTe ompeneneHus W MHOKECTBO 3HadeHmil (yakumm. Hymm  QyHKIIN.
19 [TpomexkyTkn  3HAKOMOCTOAHCTBA. [IpoME)RyTKM  MOHOTOHHOCTH  (PYHKIIHMH.
* Makcumymer 1 MuaHUMYMBL (pyHKIMH. Haunboneniee W HamMmeHbInee 3HAYCHUE
() VHKITUM HA TTIPOMEKYTKE
13 Crenennas (yHKUMA C HATYpameHBIM M IIENBIM mokazarenem. EE cBoucrBa u
* rpadguk. CBouCTBa U TpapuK KOPHS 1-01 CTENECHU
3.4 Tpuronomerpuueckue QyHKIIUM, UX CBOMCTBA U rpapukn
3.5 [Tokazarensnasa u norapupmuueckas PyHKIMN, X CBOMCTBA U rpauKu
16 Toukun paspeiBa. Acumnrorer rpapukoB  ¢Qynkiud. CBoucTtBa  (PyHKIINH,
* HEIPEPBIBHBIX HA OTPE3KE
3.7 [TocnenoBarensHOCTH, CIOCOORI 3aJaHU S ITOCIIEN0BATENHHOCTEN
3.8 Apu(pmernueckas ¥ reoMeTpuaeckas nmporpeccun. @opmyna CII0KHBIX IMPOIEHTOB
4 Hauana maremMaTn4eckoro anammsa
4.1 [TponzBognas pynkimu. [Ipon3BogHeIe 31EMEHTAPHEIX (PYHKIMN
[Ipyumenenne npoOM3BOOHONM K MCCIEOOBAHUIO (PYHKIMH HA MOHOTOHHOCTE H
4.2 sxcTpeMyMbl. Haxoxaenne HanOOMpImero m HaMMEHBIIET0 3HAUYEHUS (DYHKIMHM Ha
OTpE3KE
4.3 [TepsooOpaznas. Uuterpan
S MHnoskecTBa 1 10rHUKa
3.1 MHuoxecTBO, onepanuu Hag MHOKeCcTBamMu. Jluarpammer Jinepa — Benna
5.2 Jloruka
6 BeposTHOCTE U CTATHCTHKA
6.1 OmnwucarenpHas CTATUCTHKA
6.2 BeposarHocTs
6.3 KomOunaTopuka
7 ['eomerpus
7.1 DuUrypsl Ha MIOCKOCTH
1.2 [Ipsamere 1 IUIOCKOCTH B MPOCTPAHCTBE
1.3 MHuororpanauku
1.4 Tema n moBepxHOCTH BpanieHus
1.5 KoopanHATE 1 BEKTOPEI




YYEBHO-METO/IUYECKOE OBECIHEYUEHUE
OBPA3OBATEJ/IBHOI'O ITPOUHECCA

OBGABATEJIBHBIE YYUEBHBIE MATEPUAJIBI JIJIAA YHEHUKA

METOJUYECKUE MATEPHUAJIBI /IJIA YUUTEJIA

IHHUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCbHI U PECYPCBI CETH

UHTEPHET
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