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IosicHuTeNLHAA 3aNIUCKA

Pabouas nporpamMma mo npeamMeTy maTemMaTHka 0a30BbId YpOBEHb pa3paboTaHa B
COOTBETCTBUM C TpeOoBaHUSIMU, TpenbsaBiseMbiMu [lojoxkenuem o paboyeit
nporpamme oOpazoBareiabHoro yupexiaenus MOY «COII Ne6» Ha ocCHOBaHHH
CIEAYIOIINX HOPMATUBHO-TIPABOBBIX JTOKYMEHTOBR:

1. 3akona «O06 o6pazoBanuu Poccuiickoit @eaepanuu ([Ipukaz 29.12.2012 Ne273, ¢
MOCEAYIONIUMHU TONOJIHEHUSIMA U U3MEHEHUSIMH )

2. denepadbHOTO TOCYJAPCTBEHHOTO 00pa30BaTEILHOTO CTAaHIApPTa CPEIHErO
oOmiero obpaszoBanus (mpuka3 MuHuctepcTBa o0pazoBanusi Poccuiickoit denepanuu
oT 17.05.2012 Ne413, ¢ u”3BMEHEHUSIMH );

3. Konuenuust  mpenojnaBanusi ~ ydyeOHoro  mpenmera  «MaremaTuka» B
obOpaszoBaTeabHbIX opraHusamnusax Poccutickoit deaeparuu

4, VYceraB MOV «COII Ne6y r. Bonorapsr;

5. Vueonsrii mnan MOY «COII Ne6y;

6. [Iporpamma mo anrebpe W HavajliaM MareMartuyeckoro anamm3a s 10-11
kinaccoB. IIporpamm mo reomerpun s 10-11 kmaccoB / A.I.Mep3nsk u ap. //.
Marematuka: mnporpammbl: 5-11 kmaccet / aBT. A.l.Mepsnak, B.Bb.IlomoHckuit,
M.C.Axup u np.-M.:Benrtana-I'pad, 2016.

Peanuzaums paboueld mporpamMMmbl OCYHIECTBISIETCS MO yTBepkAeHHbIM OY
y4eOHUKaM:
I'eometpusi. ba3oBblil ypoBeHb. YUeOHUK AJi1 0011€00pa30BATENbHBIX YUPEKICHUN IS
10 xnacca / Mepansik A.I'., Homuposckuit  J[.A., Tlonounckuii B.b., Axup M.C.; non
pen. [Togonsckoro B.E. - M.: «Bentana-I'pad»,
['eometpusi. ba3zoBelit ypoBeHb. YUeOHUK AJi 0011e00pa30BaTENbHBIX YUPEKICHUN TS
11 xmacca / Mep3msik A.I'., Homuposckuit J[.A., Tlononckuii B.b., fAxup M.C.; non
pen. [Togonsckoro B.E. - M.: «Bentana-I'pad».

esn n3yvyeHus1 yueOHOro Kypca

BaxxHocTh y4eOHOro Kypca TeOMETpHM Ha YpOBHE CpeaHero oOIero
oOpa3oBaHusi OO0YyCJIOBJIECHA TMPAKTUUECKOW 3HAYUMOCTBIO METANpPEIMETHBIX U
MPEIMETHBIX PE3YyJIbTaTOB OOYyYEHUS TE€OMETPUM B HAMNpPABICHUU JIMYHOCTHOTO
pa3BuTUs  oOywaromuxcs, (GopmupoBaHuss  (GYHKIMOHAIHHOM  MaTeMaTU4YECKOM
IPaMOTHOCTH, HW3Y4YEHUS JPYyrux Y4YeOHBIX JucHUIIuMH. Pa3Butne y ydamuxcs
MPABWIIbHBIX TMPEACTABICHUM O CYIIHOCTH UM TPOUCXOXKIECHUU TIE€OMETPUUYECKUX
aOCTpaKkInii, COOTHOIICHUH PpEATLHOTO U HWJEaJIbHOT0, XapakTepe OTpaKEHUs
MAaTEMATUYECKON HAYKOM SIBJIEHHUW M MPOLECCOB PEATBHOTO MUpPA, MECTE TEOMETPUU B
CHUCTEME HayK M POJIM MaTEMaTUYECKOTO MOJICTUPOBAHUS B HAYYHOM IO3HAHUU U B
MPaKTUKE CMOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MHUPOBO33PCHHS YyUalllUXCS, a
TaK)Ke KaueCTB MBILUICHUS, HEOOXOUMBIX JJIsl aIalTallid B COBPEMEHHOM OOIIECTBE.



['eomeTpusi siBAsieTCS OJHUM U3 0a30BbIX MPEIMETOB HA YPOBHE CPEIHETO
o0miero oOpa3oBaHus, TaK Kak 00€CIeYMBaeT BO3MOXXHOCTh U3yUEHHUs KaK JTUCHUIUIUH
€CTECTBEHHO-HAYYHOW HANPABIECHHOCTH, TaK U TYMAaHUTAPHOM.

Jlormueckoe MbIUIeHHE, (QOpMHUpyeMOe TpU HM3YUYEHUH OO0YyYarOIIMMHUCS
NOHSATUIUHBIX OCHOB T€OMETPUU U MOCTPOCHHUM LIETIOYKU JOTHYECKUX YTBEPKICHUM B
XOJIe peIlIeHUs TEOMETPUUYECKUX 3aj[a4, YMEHHUE BBIJIBUTAaTh U OMPOBEPraTh T'MIIOTE3bI
HEMOCPEICTBEHHO UCIOJB3YIOTCS MPU PEHICHUH 3a/1ay €CTECTBEHHO-HAYYHOIO IUKJIa, B
YaCTHOCTHU U3 Kypca (PU3UKH.

YMeHne OpueHTHPOBATHCS B IPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO BCEX
o0JacTax AesTeNbHOCTH YenoBeka. OpueHTalus YeIoBeKa BO BPEMEHU U MPOCTPAHCTBE
— HEeo0X0/IUMOE YCIIOBUE €r0 COLUAIBHOTO ObITUS, (POpMA OTPAKEHUSI OKPYKAIOILIETO
MHUpa,  YCJIOBHE  YyCIEIIHOTO  TO3HAHUS M  AKTUBHOTO  TNPeoOpa3oBaHUS
neiicrBurenpsHocTU.  OnepupoBaHHE MPOCTPAHCTBEHHBIMH O0pa3aMu  OObEIUHSET
pazHble BUIbl Y4YEOHOH U TPYHOBOM JEATENBHOCTH, SIBISIETCS OJHUM U3
npo(hecCHOHANIBHO Ba)XKHBIX KadecTB, MO3TOMY aKTyalbHa 3a7ada (pOpMHpOBaHUS Y
oOydaromuxcsi MPOCTPAHCTBEHHOTO MBIIUICHUS KaK Pa3HOBUIHOCTH OOpPa3HOTO
MBIIUJICHASI — CYIIECTBEHHOTO KOMIIOHEHTa B TMOATOTOBKE K MPAKTUYECKOU
JESTENIbHOCTH 10 MHOTHM HAITPaBJICHHUSM.

[lenp ocBoeHMs mporpamMmbl yaeOHOTO Kypca «I eomeTpusi» Ha 6a30BOM YpPOBHE
oOy4eHus: — 00111e00pa3oBaTEIbHOE U OOIIEKYITYPHOE Pa3BUTHE 00YJAIOIIUXCS Yepe3
o0OecrieueHre BO3MOKHOCTH IPUOOPETEHUST U MCIOIb30BaHUS CHCTEMATHYECKHX
T€OMETPUYECKUX 3HAHMM W JeWCTBUM, CHEUU(PUYHBIX TEOMETPUH, BO3MOKHOCTHU
YCTEIIHOTO TPOJOJDKEHUSI OOpa3oBaHMs IO CHEIHMATbHOCTAM, HE CBSI3aHHBIM C
MPUKJIATHBIM UCIIOJIb30BAaHNEM T€OMETPHUH.

[IporpaMmmMa 10 reomeTpun Ha 0a30BOM YpOBHE TMpeAHA3HaueHa s
oOydaromuxcsi CpeAHEH IIKOJbI, HE HCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHEHHI Ha
YPOBHE OCHOBHOTI'O 00I1IeT0 00pa3oBaHus. TakuMm oOpa3zoM, oOydaromuecss Ha 0a30BOM
YpOBHE JOJKHBI OCBOUTH 00IIME MaTEMaTUUECKUE YMEHUs, CBSI3aHHbIE CO CrIeU(pUKOI
reoMeTpUH U HEOOXOAUMBIE JUIsl )KU3HU B coBpeMeHHOM oOuiectBe. Kpome storo, onu
UMEIOT BO3MOKHOCTb HM3yUUTh TE€OMETpHUI0 Oosiee TiyOOKO, €clii B JajbHEWIIEM
BO3HUKHET HEOOXOJUMOCTh B TEOMETPHYECKHX 3HAHUAX B MPO(HEecCHOHATHLHON
JESTEIbHOCTH.

JlocTmkeHne 1€ OCBOCHHSI MPOrpaMMbl  o0OecredmBaeTcs — pelieHHEM
COOTBETCTBYIOIIUX 3aaay. [IpHopuTeTHBIMU 3aayaMu OCBOCHMs Kypca «l'eomeTpumn»
Ha 6a30BoM ypoBHe B 10—11 kinaccax sBistOTCS:

(dopMupoBaHHE NTPEICTaBICHUS O TEOMETPUM KaK YacTH MHPOBOM KYJIBTYpPBl U
OCO3HaHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

dopMupoBaHrE TPEACTABICHUS O MHOTOTPAaHHMKAX W TellaX BpalIeHUS KaK O
BXHEHIINX MaTEeMaTUYECKUX MOJIENIX, MO3BOJISIIOIIMX OMHUCHIBATh U M3Yy4aThb pa3HbIE
SBJICHUS OKPY>KAIOIIETO MUPA;



(opMupOBaHHE YMEHUS paclo3HaBaThb HA YEPTEXkKaxX, MOJEISIX U B pEalbHOM MHpPE
MHOT'OTPAHHHMKH U TEJIa BPALEHUS;

OBJIAJICHAE METOJlaMU pElIEHUs 337a4 Ha I[OCTPOEHUS Ha HU300pAKEHUIX
IPOCTPAaHCTBEHHBIX QUTYD;

(dopMupoBaHrE YMEHHUSI ONEPUPOBATH OCHOBHBIMU MOHATHUSMU O MHOTOTPaHHHUKAX U
TeJax BPALEHUS U UX OCHOBHBIMU CBONCTBAMU;

OBJIAJICHUE AJITOPUTMaMU PEIICHNUs OCHOBHBIX THUIIOB 33Ja4; (POPMUPOBAHUE YMEHUS
OPOBOJUTH  HECJIOXKHBIE  JOKA3aTEJbHBIE  PACCYKICHHMs B  XOA€  PEIICHMS
CTEPEOMETPUUECKHX 3a/1a4 U 3a7a4 C PAKTUYECKUM COJNECPKAHUEM;

pa3BUTHE UWHTEIUICKTYaJbHBIX UM TBOPYECKUX CIOCOOHOCTEH oOydaromuxcs,
[IO3HABATEJILHON aKTUBHOCTH, UCCIIEIOBATEIBCKAX YMEHUM, KDUTHYHOCTH MBILIICHUS;

(dopMupoBanre (yHKIMOHAJIBHOW I'PaMOTHOCTH, PEJIEBAHTHON TN€OMETPUHU: YMEHUE
pacno3HaBaTh NPOSABICHUS TEOMETPUUECKUX MOHATUM, 0OBEKTOB U 3aKOHOMEPHOCTEN B
peanbHbIX >KU3HEHHBIX CUTYyallUsX W IPU HU3YyYEHUU APYTHX Y4EOHBIX HPEIMETOB,
MPOSIBJICHUS] 3aBHUCHUMOCTEd W 3aKOHOMEPHOCTEH, (QOpMyIHpOBaTh HUX Ha A3BIKE
r€OMETPUM M CO34aBaTh TI'EOMETPUYECKHE MOJCIH, IPUMEHITh OCBOCHHBIN
F€OMETPUYECKUNA  ammapaT il PELICHHs IPAKTHKO-OPUEHTUPOBAHHBIX  3ajad,
MHTEPIPETUPOBATH U OLICHUBATH NIOJyYECHHBIE PE3YJIBTATHI.

OTIMYUTENHEHON OCOOEHHOCTBIO TPOTPAaMMBI SIBISIETCS BKIIIOYEHHE B KypC
CTEPEOMETPUM B Hayaje €ro M3y4deHHs 3a]ad, pPEeIIacMbIX HAa YPOBHE HHTYHUTHBHOIO
MO3HAHUS, W ONpPENeNEHHbIM O00pa3oM OpraHM3OBaHHas padoTa HaJA HUMH, YTO
CIIOCOOCTBYIOT ~ Pa3BUTHIO  JIOTUYECKOTO U MPOCTPAHCTBEHHOIO  MBILICHHUS,
CTUMYJIUPYET IMPOTEKAaHUE HWHTYUTHBHBIX MPOLECCOB, MOTUBHPYET K JAJbHEUIIEMY
M3YUYCHHUIO IIpEAMETA.

[Tpennourenue oTHAETCS HArISAHO-KOHCTPYKTUBHOMY METONy OOy4Y€HHs, TO
€CTh TEOPETUYECKUE 3HAHUA MMEIOT B CBOEM OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
MIPAKTUYECKOM  JESATEIBHOCTU. Pa3BUTHME NPOCTPAHCTBEHHBIX MPEICTABICHUN Y
y4almxcsi B Kypce CTepEeOMETpUU MPOBOAUTCS 3a CUET PELICHMS 3a1ad Ha CO3/IaHHE
MIPOCTPAHCTBEHHBIX O00pa3oB W 3a/Jady Ha ONEpUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3nanue oOpa3a IPOBOAUTCS C ONMOPOM Ha HATJISIIHOCTH, a ONIEPUPOBAHUE
o0pa3oM — B YCJIOBUSAX OTBJICYEHHS] OT HATJISIIHOCTH, MBICICHHOTO M3MEHEHHUS €ro
HCXOJHOTO COIEP/KAHMUS.

OcHoBHbBIE conepxarenbHble JUHUM Kypca «['eomerpum» B 10-11 kiaccax:
«Mmuororpanaukn», «lIpsiMble W IUIOCKOCTH B NPOCTPAaHCTBE», «Tena BpamieHUs»,
«BeKkTopbsl M KOOpPAMHATHI B MPOCTPAHCTBE». POPMHUPOBAHUE JIOTUUECKUX YMEHUU
pacnpenensercs He TOJIBKO MO COJiep KaTeNIbHbIM JIMHUSM, HO U 10 rojJaM oOy4eHHs Ha
YpOBHE cpesiHero o01ero 0opa3oBaHusl.

ConmepxaHue 00pa30BaHHsA, COOTBETCTBYIOUIEE NPEIMETHBIM pe3yibTaTaM
ocBoeHust [IpumepHoit paboueil mporpaMMbl, pacHpenea€HHbIM MO rojaM OOy4eHHUs,
CTPYKTYPUPOBAHO TakKUM 00pa3oM, YTOOBI OBIaJICHUE T€OMETPUUECKUMU TOHATUSAMU U
HaBbIKAMH OCYILECTBISUIOCH IOCJIEOBATEIbHO M IOCTYINATENbHO, C COOIIOACHUEM



NPUHIMIIA TIPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHWS BKIIIOYAIHNCH B OOIIYIO CHUCTEMY
T€OMETPUYECKUX TPEACTABICHUN OOYYArOIINXCS, pacuiupsis U yriayomnss e€, oOpasys
MIPOYHBIC MHOKECTBCHHBIC CBSI3H.

Mecmo npeomema 6 yuebHOM NIAHE UWIKOJIbL:
CornacHo yuebHomy ninauy wxoavt, B 10 u 11 xnacce: npeamnonaraer ooydeHue B
00bemMe 136 yacos, mo 2 yaca B HEACIIIO B Ka)KJIOM KJIacce.



1. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O ITPEJIMETA

OcBoenne yyebHOro mpenmera «Maremarnka» JOHKHO  OOECreYnBaTh
JOCTI)KEHUE Ha YPOBHE CpeAHEro o01ero oOpa3oBaHUs CIEIYIOUIUX JIMYHOCTHBIX,
METaNpeIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB:

JIMUHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE  pe3yNbTaThl  OCBOEHUS  MPOTpaMMbl  y4eOHOro  mpeaMera
«MareMaTnka» XapakTepU3yrTC:

I'pask1aHCKOE BOCIIUTAHMUE:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKOW TMO3UIMK OOYYArOMIErocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHAa POCCHMCKOro OOLIECTBA, NPEICTABICHUEM O MAaTEMaTUYECKUX
OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUUYHBIX CTPYKTYDP, SBJICHUM, MPOIIEAYP IPaKqaHCKOTO
oOmecTBa (BBIOOpPHI, OMPOCHI U TP.), YMEHUEM B3aUMOJIEHCTBOBATh C COIMAJIBLHBIMU
MHCTUTYTaMH B COOTBETCTBHUH C UX PYHKIMUSIMU U Ha3HAYCHUEM.

[TaTproTHYECKOE BOCIUTAHHUE:

c(hOPMHUPOBAHHOCTHIO POCCUICKOW TpakJAaHCKOW HWIEHTUYHOCTU, YBAXKEHUS K
MPOIUIOMY M HACTOAIIEMY POCCHUHUCKOM MAaTeMaTHUKH, IIEHHOCTHBIM OTHOIIEHHUEM K
JOCTUKEHUSAM POCCUICKUX MAaT€MAaTUKOB M POCCHUKCKON MAaTEeMaTUYECKOW HIKOJbI, K
HCIOJB30BAaHUIO DJTHX JOCTHUXKEHUM B JPYrMX HayKax, TEXHOJOTUsIX, cdepax
SKOHOMHKHU.

JyXOBHO-HPABCTBEHHOTO BOCITUTAHMUSL:

OCO3HaHUEM JYXOBHBIX LIEHHOCTEH POCCHICKOT0 Hapoaa; cPOpMUPOBAHHOCTHIO
HPABCTBEHHOI'O0 CO3HAHUS, STUYECKOrO TOBEJCHHUS, CBS3aHHOTO C MPAKTHUYECKUM
MPUMEHEHUEM JOCTUKEHUU HAYKU U JACSATEIbHOCTHbIO YUYE€HOr0; OCO3HAHHUEM JIMYHOTO
BKJIaJIa B IOCTPOCHUE YCTOMYUBOTO Oy IYIIETO.

OCTETUYECKOE BOCIIUTAHUE:!

ACTETUYECKUM OTHOIIEHWEM K MHUPY, BKJIIOUas DSCTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEH, 0OBEKTOB, 3a7a4, PEIICHUH, pacCyK/ICHUI; BOCIPUUMUYUBOCTHIO K
MaTeMaTUYECKUM acIlieKTaM pa3JInuHbIX BUOB UCKYCCTBA.

Pur3nyecKOe BOCIUTAHUE:!

c(hOpPMHUPOBAHHOCTHIO YMEHUSI MPUMEHAITh MaTeMaTHYECKUE 3HAHUS B MHTEpecax
310pOBOTO U 0€30mMacHOTO 00pa3a >KWU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO  (37I0POBOE MHUTaHWE, COAJAaHCUPOBAHHBIA PEXKUM 3aHATHA H OTIbIXa,
peryisipHas ¢u3nuecKkass aKTUBHOCTH); (PU3MYECKOrO COBEPILCHCTBOBAHMS, MpHU
3aHSTUSX CIIOPTUBHO-03/I0POBUTEIBLHOM JAEATEIBHOCTHIO.

TpynoBoe BociUTaHUE:

TOTOBHOCTBIO K TPYIy, OCO3HAaHWEM IIEHHOCTH TPYIOJIO0US;, HHTEPECOM K
paznu4yHbIM cepam mpodhecCuOHATBFHON NESITeIbHOCTH, CBA3aHHBIM C MaTEMaTUKON U
e MPUJIOKEHUSIMHU, YMEHUEM COBEpILIATh OCO3HAHHBINA BBIOOp Oyayied mpodeccuu u
peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIC IUIaHBI, TOTOBHOCTBHIO W CIIOCOOHOCTHIO K
MaTeMaTU4eCKOMy OOpa30BaHHMIO W CaMOOOpPA30BaHHUIO HA MPOTSHKCHUH BCEU >KU3HM,
TOTOBHOCTBIO K aKTUBHOMY YYaCTHIO B PEIICHUU MPAKTUUYECKUX 3a/1a4 MATEMATUYECKOM
HaIpaBJIeHHOCTH.

OKOJIOTHYECKOE BOCITUTAHUE:




c(hOPMHUPOBAHHOCTHIO  DKOJOTHYECKON  KYyJbTYphbl, TIOHUMAHHEM  BJIMSHUS
COLIMAIBHO-PKOHOMHYECKUX TMPOLECCOB HA COCTOSIHUE NPUPOJAHOW U COLHUAIBLHOU
Cpenbl, OCO3HaHHEM TJI00aTBLHOTO XapaKTepa IKOJIOTHYECKUX MPOOJIeM; OpHEHTAIHEH
Ha MPUMEHEHUE MAaTEeMAaTUUYECKUX 3HAHUHU ISl pElIeHUs 3a/1ad B 00JIaCTH OKpYKaroen
cpedbl, TUIAHUPOBAHUS IOCTYNKOB U OLIEHKM HMX BO3MOXHBIX MOCIEICTBUN s
OKPYXKaKOUIEH CPEIbL.

L{eHHOCTH HAYYHOTO O3HAHUS:

c(hOPMHUPOBAHHOCTHIO  MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO  COBPEMEHHOMY

YPOBHIO PA3BUTHA HAYKHU U O6HICCTB€HHOﬁ IMPAaKTUKHU, IIOHUMAaHUCM MaTE€MaTHYECKOM
HAaYKH KaK C(bepbl YeJI0BEUECKOM ACATCIBHOCTH, 5TAIIOB e€ Pa3BUTHA U 3HAYUMOCTHU IOJIA
pa3sBUTHA NUBUWIM3AOWH, OBJIAJCHHUCM A3BIKOM MAaTCMATHUKH U MaTeMaTHUYEeCKOM
Ky.HBTprfI KaK CpCACTBOM IMO3HAHHA MHPA, TOTOBHOCTBIO OCYHICCTBJIIATH IIPOCKTHYIO U
HCCIICAOBATCIIbCKYIO ACATCIbHOCTh MHANBHUAYAJIBbHO U B I'PYIIIIC.

METAIIPEJMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIe pe3yJbTaThl OCBOEHHUS MPOrpaMMmbl  y4eOHOTO MpeaMera
«MaremaTrKa» XapakTEpU3YIOTCS OBJIAJICHHEM YHUBEPCATHHBIMH HO3ZHABAMEIbHBIMU
0elicCmeUsIMU, YHUBEPCATbHBIMU KOMMYHUKAMUBHBIMU OelUCEUSAMU, YHUBEPCATIbHbIMU
Ppe2yIAmMUBHbIMU 0eUCMBUAMU.

1) Vhusepcanvnvlie noznasamenvhwvle Oelicmsus, obecneuusaiom @opmuposarue
0a308bIX KOZHUMUBHBIX NPOYECco8 00yuarwuxcs (0ceoeHue memooos NO3HAHUS
OKpYHCaAIOUeco Mupa, npuMeHeHue J102U4ecKux, Uccie0o8amenbCKux onepayuil, ymeHull
pabomams ¢ ungpopmayueii).
ba3oBble Jornyeckne AeUCTBUS:

BBISIBIISITh M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKK MATEMaTHYECKUX OOBEKTOB,
MOHATUH, OTHOIICHUH MEXKIy TOHATHAMHU; (OPMYIHPOBATH OMPEACICHUS TOHITHH,
yCTaHABJIMBATh CYIICCTBEHHBIN NMpPHU3HAK KIacCU(pUKAIIUU, OCHOBAHMS JJII 0000IICHUS
Y CpaBHEHUS, KPUTEPHUH MPOBOJAUMOTO aHAIIN34;

BOCIIPUHUMATh, (HOPMYIHPOBATh U MPEOOPA30BBIBATH CYXKICHUS: YTBEPAUTEIbHBIC U
OTpUIIaTeIbHBIC, CIUHUIHBIC, YACTHBIC U OOIIHE; YCIIOBHEIC;

BBISIBIIATh MaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M U MPOTHBOPCYUS B
dakTax, MaHHBIX, HAOMIONCHUSIX W YTBEPXKICHUAX; TpeaIaratb KPUTCPUU IS
BBISIBJICHUS] 3aKOHOMEPHOCTEW Y IPOTUBOPEYU;

JienaTh BBIBOJBI C HCIIOJIB30BAHWEM 3aKOHOB JIOTUKH, JEIyKTUBHBIX W
WHIYKTUBHBIX YMO3aKITFOUCHUH, YMO3aKITFOUCHHH 110 aHAJIOTHH;

MIPOBOJIUTH CAMOCTOSITEILHO JOKA3aTelbCTBA MATEMAaTHUYCCKUX YTBEPKICHHMA
(mpsiMble ¥ OT TPOTUBHOTO), BBICTPAUBATh APTYMEHTAIIMIO, NMPHUBOJUTH MPUMEPHI H
KOHTPIPHUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BHIBOJIBI;

BBIOMpATh CMOCOO pemieHus Yy4uyeOHOW 3amadu  (CpaBHUBATH HECKOJIBKO
BapUaHTOB PECIICHHS, BBIOMpaTh HAMOOJEe MOAXOMAIINNA C y4ETOM CaMOCTOSITCIIBHO
BBIJICJICHHBIX KPUTEPHUEB).
ba3oBbie BcceoBaTeIbCKUE ACHCTBUS:




UCTIONb30BaTh  BOMPOCHl  KaK  HMCCIENOBATENbCKUN ~ MHCTPYMEHT  IO3HAHWS,
dbopMynpoBaTh BOMPOCHI, (PUKCUPYIOIIKME MPOTUBOpEUHE, MpoOieMy, YCTaHABIUBATDH
HUCKOMO€ M JaHHOe, (HOpPMHpOBATh THUIIOTE3y, APTYMEHTHPOBATh CBOIO TIO3MIIHIO,
MHEHHE;
IPOBOJNTH CaMOCTOSITENIbHO CIUIAHMPOBAHHBIA JKCIIEPUMEHT, HCCIICIOBAaHUE II0
YCTaHOBJICHUIO OCOOCHHOCTEW MaTeMaTH4ecKoro oOBeKTa, SBJICHMS, IMpolecca,
BBISIBJICHHUIO 3aBUCUMOCTEN MKy OOBEKTaMH, SBICHUSMU, IPOIIECCAMU;
CaMOCTOSTENIbHO  (hopMyJupoBaTh OOOOIIEHHWS W  BBIBOABI IO  pe3yjibTaTam
NPOBEAEHHOTO HAOJIO/ICHHUS, UCCIICIOBAHNS, OIICHUBATh JTOCTOBEPHOCThH IMOYUYCHHBIX
pE3yJIbTaTOB, BEIBOJOB U 00OOIICHMIA,
IIPOTHO3UPOBATH BO3MOYKHOE PA3BUTHE MPOIIECCA, a TAK)KE BBIIBUTATH MPEIIOI0KEHUS
0 €r0 Pa3BUTUU B HOBBIX YCIIOBHUSIX.
Pabora ¢ undopmariueii:

BBISIBJIITh J1eUUUTHl MH(GOpPMAllMU, JTaHHBIX, HEOOXOJMMBIX i1 OTBETa Ha

BOIIPOC U IS pEUIEHUS 3a/1a4u;
BBIOMpPATh HMH(POPMALIMIO U3 MCTOYHUKOB pA3JIMYHBIX THUIIOB, aHAJIU3UPOBATh,
CUCTEMATU3UPOBaTh U MHTEPIPETHUPOBATh MH(POpPMALMIO PaA3IUYHBIX BUIOB U (HopM
IIPE/ICTABIICHHS;

CrpykrypupoBaTh HH(pOpMalMIO, TMPEACTaBIATH €€ B pa3auuHbIX (opMmax,
WJUTIOCTPUPOBATH IpapUUecKy;

OLICHMBATh HAJEKHOCTh HH(MOpPMAIMU IO CaAMOCTOSITENBHO CPOPMYIHPOBAHHBIM

KPUTEPHUSIM.
2) Vnusepcanvhole KOMMYHUKAMUBHbLE oeticmaus, obecneuusaom
copMUpo8aHHOCMb COYUATbHBIX HABLIKOE 00YUAIOUUXCAL.
O6ienHue:

BOCIIPUHUMATh U (GOPMYJIUPOBATH CYXACHUS B COOTBETCTBUH C YCIOBHUSIMU U LEIIMU
OOlIeHUSI; SCHO, TOYHO, T'PaMOTHO BBIP@XAaTh CBOK TOYKY 3pEHUSI B YCTHBIX HU
IIMCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHHU 10 XOAY PELICHMs 3a7a4ld, KOMMEHTHPOBATh
IIOJIyYEHHBIA PE3yJIbTaT;
B X0J1¢ 00CYX/I€HH 337aBaTh BOIPOCH! M0 CYIIECTBY 00CYKIa€MOU TEMBI, TPOOIIEMBI,
perraemMoii 3aja4uu, BbICKa3bIBaTh UJI€U, HALIEJICHHBIE HA MMOUCK PELIECHUS; COMTOCTaBIIATh
CBOM CYXACHUS C CYKICHUSIMH APYTUX YUYaCTHUKOB JUAJIOTa, OOHAPY>KUBATh pazInune
U CXOJCTBO TMO3ULMH; B KOPPEKTHOW (opme ¢opMyIupoBaTh pa3HOTIACHs, CBOU
BO3PAXKEHUS;
IPEACTABIIATH PE3YJbTAaThl PEIICHUS 33a4uM, SKCIEPUMEHTA, UCCIECIOBAHUS, TPOCKTA;
CaMOCTOSATENIbHO BBIOMpATh (opMar BBICTYIUIEHHS € Y4ETOM 3a7ad MPE3CHTALUH U
0COOEHHOCTEN ayJUuTOpHUHU.

CoTpyIHUYECTBO:
NOHMMAaTh M HUCMOJb30BaTh MPEUMYIIECTBA KOMAHAHONW W HMHIUBUIYaJbHOW pPabOTHI

Ipn  pCIICHUU y‘IC6HBIX 3ajad, IIpHHUMATb LCJIb COBMECTHOU JCATCIBHOCTH,



IUIAaHUPOBATh OpPraHM3alMI0 COBMECTHOM pPalOThl, pacHpeneisTb BHIbI paloT,
JOTOBApUBATHCSA, OOCYX AAaTh MPOLECC M pe3yabTaT paboTel; 00001aTh MHEHHS
HECKOJIBKMX JIFOICH;

y4acTBOBaTh B TPYMIOBBIX (popmax paboThl (00CykIeHNsA, 0OOMEH MHEHHIA, «MO3TOBBIC
IITYPMbD» U UHBIE); BBIIIOJIHATH CBOIO YaCTh PA0OTHI U KOOPAUHUPOBATH CBOM JIEHCTBHUS
C JIpYIMMH WIEHAMU KOMaH/[Ibl; OLICHUBAaTh KAUECTBO CBOETO BKJIAJa B OOIIMN MPOAYKT
[0 KpUTEPUAM, CHOPMYJIMPOBAHHBIM YYaCTHUKaMH B3aUMOJICHCTBUSI.

3) Vnusepcanvnvle pezynamuenwvle Oelicmaus, obecneyusaiom @GopmuposaHue
CMBICTIOBLIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
Camoopranu3zarusi:
COCTaBJIATH IJIaH, aJITOPUTM PEIICHHS 3a/1aud, BHIOUPATh CIIOCOO pelIeHUs: ¢ y4éToM
UMEIOIIMXCS PECypCcOB U  COOCTBEHHBIX BO3MOXXHOCTEW, apryMEHTHUPOBaTh U

KOPPEKTUPOBATh BAPUAHTHI PEIICHUMN ¢ yU€TOM HOBOU UH(pOPMAIUH.

CaMOKOHTPOJIb:
BJIaJICTh HaBBIKAMHU I[I03HABATEJIbHOM pediIeKCHH KaK OCO3HAHUS COBEpPIIacMbIX
JNEUCTBUI M MBICIUTEIBHBIX IPOIECCOB, HUX pPe3yJbTaTOB; BIAJETh CIIOCO0aAMHU

CaMOITPOBEPKH, CAaMOKOHTPOJISI TpolLiecca M pPe3yJbTaTra PEIICHHs MaTeMaTH4eCKOU
3a/1a4y;

IPEeABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPHU PEIICHUH 33]a4l, BHOCUTh
KOPPEKTHUBHI B JIEITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JAHHBIX, HAWJICHHBIX
OIUOOK, BBISIBJICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBUE pe3yjbTaTa ULEIM W YCIOBHUSIM, OOBACHITH HIPUYUHBI
JNOCTH)KEHUSI WJIM HEJOCTHXKEHHUSI Pe3yJbTaTOB JESTENbHOCTH, HAXOJIUTh OIIHOKY,
JaBaTh OLIEHKY NPHOOPETEHHOMY OIIBITY.

IIpeaMeTHble pe3yabTaThl W3Y4YEHUS TEOMETPUUM Ha 0a30BOM ypOBHE
OpPUEHTHPOBaHbl HA  JOCTIJKCHHE  YpPOBHS  MaTEMaTHYECKOHM  TI'PaMOTHOCTH,
HEOOXOAMMOT0 ISl YCIICIIHOTO peIIeHUs 3a7a4 B peajbHOW JKU3HU W CO3JaHUE
YCIIOBHH JIJISt UX OOIIEKYJbTYPHOTO Pa3BUTHS.

OcBoenue yueOHOTO Kypca «I'eomerpus» Ha 0a30BOM YPOBHE CpEHEro OOIIero
oOpa3oBaHUsI JOJDKHO oOOecredyuBaTh JOCTHKEHUE  CIACAYIONIUX  MPEIMETHBIX
00pa3oBaTeNbHBIX PE3YIHTATOB:

10 ki1acc
e OneprupoBaTh MOHATUSAMM: TOUKA, MPSAMas, TIIIOCKOCTb.
e [[pyuMeHATh aAKCHOMBI CTEPEOMETPUM W CIEACTBUA W3 HHUX IMPU PEUICHUH
FEOMETPUYECKUX 3a]1a4.
e OnepupoBaTh MOHATUSMH: MAPALICTBHOCTh U MEPHEHAUKYJISIPHOCTh OPSIMBIX U
IJIOCKOCTEH.



KnaccupuiupoBaTe B3aUMHOE pacHOJIOKEHHE MPSAMBIX M IUIOCKOCTEM B
IIPOCTPAHCTBE.

OnepupoBarh NOHATUSMU: JABYTPaHHBIA YIroJl, TPaHU JIBYIPAHHOIO yria, pedpo
JBYTPAHHOTO YIVIa; JIMHEWHBIA YroJl JBYTPAaHHOIO YIVIa, TpaaycHas Mepa
JBYTPAHHOTO yIJIa.

OnepupoBarh NOHATUSAMHU: MHOTOIPAHHUK, BBINIYKIBIA W HEBBITYKJIbIIA
MHOTOTPAaHHHMK, JIEMEHTBI MHOTOTPaHHUKA, IPABUIILHBIA MHOTOTPAHHHUK.
Pacno3HaBaTh  OCHOBHBIE BHJBl MHOIOTPAaHHUKOB (MHMpaMula; IMPHU3MA,
IPSIMOYTOJIBHBIN Mapaienenumes, Kyo).

KrnaccugpunupoBaTe MHOTOIpaHHUKH, BBIOMpAs OCHOBaHUS U KilaccU(UKALUU
(BBIMYKJIBIE M HEBBITYKJIbIE MHOTOIPAHHHUKHU; MPAaBWIbHBIE MHOIOTPAaHHUKH;
MPSIMbIE U HAKJIOHHBIE IPU3MBI, MTapajieJIeIUIeabl).

OnepupoBarh MOHATUAMHU: CEKYIAsl INIOCKOCTh, CEYEHHE MHOIOTPAHHUKOB.
OOBACHATH NPUHIIMIIBI IOCTPOEHUS CEUEHUH, UCII0NIb3Ysl METOJT CIIEIOB.

CtpouTh Ce4YeHHs] MHOTOIPAaHHHUKOB METOJIOM CJIEJOB, BBINOJHATH (BBIHOCHBIE)
IUIOCKHE YEPTEXHU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (PUTYp: BHI CBEpPXY, COOKY,
CHU3Y.

Pemarp 3a7aun Ha HaxOXXICHHE T€OMETPUUYECKUX BEJIMYMH MO 00pa3laM HIu
aNrOpUTMAaM, NPUMEHSAS W3BECTHBIC AHAIUTHYECKHE METOAbl NPU PELICHUU
CTAHJAPTHBIX MAaTEMAaTHYECKUX 3a/1a4 HA BBIYMCICHUE PACCTOSHUN MEXIY NABYMS
TOYKaMHM, OT TOYKM JO MPSAMOK, OT TOYKH [JO IUIOCKOCTH, MEXIY
CKPEILUBAOIIAMUCS IIPSAMBIMH.

Pemarb 3a7aun Ha HaxOXXICHHE T€OMETPUYECKMX BEJIMYMH MO 0oOpa3laM HIu
aNrOpUTMAaM, NPUMEHSAS W3BECTHBIC AHAJIUTHYECKHE METOAbl NPU PELICHUU
CTaHJAPTHBIX MATEMATHMYECKUX 3aJa4 Ha  BBIYMCIEHUE YIVIOB  MEXIY
CKPCIIUBAIOIIAMUCSA TPAMBIMH, MEXKIYy MPAMOM M  IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI M IUIOLIAJM TOBEPXHOCTEH MHOTOIpaHHUKOB (MpHU3Ma,
nupaMypja) € [puMEHEeHHeM (OpMys; BBIYUCIATH COOTHOLUCHHUS MEXKAY
IUIOLIAASIMU TOBEPXHOCTEHN, 00bEMaMU OI00HBIX MHOTOTPAHHUKOB.
OneprpoBaTh NOHATUAMHU: CUMMETPHUSL B IMIPOCTPAHCTBE; LEHTP, OCh U MIOCKOCTh
CUMMETPUU; UEHTP, OCh U TUNIOCKOCTh CUMMETPHH (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBaTh W HMHTEPOPETUPOBATH  HMHMOpPMALMIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEICTaBICHHYIO Ha YepTeXax U
pUCYHKaXx.

[IpumensaTy reomerpuueckue (akThl IJs PEHICHUS CTEPEOMETPUYECKUX 3a/ad,
MPEANONAraloNIMX HECKOJIBKO IIAaroB pPEIICHUs, €CIU YCJIOBUSA IPUMECHEHUS
3aJlaHbl B IBHOU (opMe.

IIpruMmensaTy  mpocTedmmme  NPOrpaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPH PEIICHUH CTEPEOMETPUUYECKUX 3a1a4.



e [[puBOIUTH TTPUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEW B MPUPOAE U KHU3HU,
pacno3HaBaTh MPOSIBJIEHUE 3aKOHOB FEOMETPUU B UCKYCCTBE.

e [[puMeHATh MONYYEHHBIE 3HAHUS Ha MPAKTHKE: aHAJIU3UPOBATh pEAJIbHbBIE
CUTyallud W TPUMEHATh W3YYCHHBIC IIOHATHUS B TIPOLIECCE IMOHUCKAa PEMICHUS
MaTEeMaTU4YeCKu CHOPMYJIUPOBAHHON MPOOJIEMBbI, MOJEIUPOBATH pPEaIbHbBIE
CUTyallUM Ha A3bIKE TEOMETPUH, HCCIEAOBAaTh IOCTPOCHHBIE MOJEIHA C
MCIOJIb30BaHUEM T€OMETPUUYECKUX TTOHSATHI U TeOpeM, armapara aareOpsl; pemarhb
MPaKTUYECKUE 3a/1a4, CBA3AHHBIE C HAXOXKICHUEM F€OMETPUYECKUX BEIUYHH.

11 xkiacc

e OnepupoBaTh TMOHATUAMH: [WJIMHIPUYECKAass TMOBEPXHOCTb, 0Opasyrolue
[MAJTUHAPUYECKOW  TOBEPXHOCTH;  IIWIIMHIP;  KOHWUYECKas  IMOBEPXHOCTH,
oOpa3yrolye KOHMYECKOH TOBEPXHOCTH, KOHYC; cheprdueckasi TOBEpXHOCTh.

e Pacnio3HaBath Tena BpauieHus (LWIMHAP, KOHYC, cdepa u map).

® OOBSCHATDH CIIOCOOBI OTYUYECHHUSI TEJT BPAIICHHUS.

e KnaccuduiupoBaTh B3aUMHOE pacrookeHue chepbl U MIOCKOCTH.

e OrnepupoBaTh TOHATHUSMH: ITAPOBOM CETMEHT, OCHOBAaHHWE CETMEHTA, BBHICOTA
CEerMeHTa; IIapOBOM CIION, OCHOBAHHE IIAPOBOTO CJIOS, BHICOTA IAPOBOrO CIIOS;
IapOBOM CEKTOP.

¢ Berauciasate 00bEMBI M TUIOIIAAN TTOBEPXHOCTEH TEJI BPAIICHUS, TE€OMETPUUSCKIX
TeJ C IpUMeHeHneM GopMYIL.

e OnepupoBaTh MOHATUAMH: MHOTOTPAHHHUK, BIUCAHHBIM B cdepy W ONMHCAHHBIN
okoJ10 cdepsl; cepa, BIMCaHHAS] B MHOTOTPAHHUK HJIM TEJIO BpAICHUSI.

¢ BoIUuCHATh COOTHOIIEHUST MEXAY IUIONIAJSIMU TOBEPXHOCTEH U oO0BEMaMu
MOJOOHEIX TEJl.

e 3o0pakaTh wm3ydaeMble GUTYPl OT PYKH W C TPUMEHEHHEM TIPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

o BrinoHATh (BBIHOCHBIE) TUIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX
buryp: BuI cBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BPAICHUS.

e I3BieKkaTh, MHTEPIPETUPOBATL H  MPeoOpa3oBbIBaTH  MHGOPMAIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYpaX, MPEACTABICHHYIO HAa YepTekax U
pUCYHKaX.

e OnepupoBaTh MOHATUEM BEKTOP B MMPOCTPAHCTBE.

¢ BRIMOTHATE NEHCTBUS CIIOKCHHUS BEKTOPOB, BHIYUTAHUS BEKTOPOB M YMHOCHUS
BEKTOpA HA YHCIIO, OOBICHATH, KAKUMH CBOHCTBAMHU OHHU 00J1aJ1at0T.

o [IpuMeHATH MpaBUJIO MapasuIeIeuIe/a.

e OrepupoBaTh MOHATHSIMH: JIEKAPTOBBI KOOPJAWHATHI B IPOCTPAHCTBE, BEKTOP,
MOJAYJb BEKTOpA, PAaBEHCTBO BEKTOPOB, KOOPJAWHATHI BEKTOpa, Yroyl MEXIY
BEKTOpPAMH, CKAISIPHOE TTPOU3BECHNE BEKTOPOB, KOJUIMHEAPHBIE M KOMITJIAaHAPHBIE
BEKTOPBHI.



e HaxonuTh CyMMy BEKTOPOB U IPOU3BE/IEHHE BEKTOpa HA YHUCIO, YIOJ MEXIY
BEKTOpaMH, CKaJIIPHOE MPOU3BEACHUE, pPACKIAIbIBaTh BEKTOP IO JIBYM
HEKOJUTMHEAPHBIM BEKTOPaM.

e 3a/1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKAPTOBON CUCTEME KOOPAUHAT.

o [IpuMmeHsaTh TeomMeTpuueckue (GakTbl UIS PEUICHUS CTEPEOMETPUUECKHUX 3ajad,
MPEIOoJIarafolIMX HECKOJbKO IIAroB pEIICHUs, €CIU YCJIOBUA MPUMEHEHUS
3aJlaHbl B AIBHOU (opMe.

e Pemath mpocTeifiine reoMeTpHUuecKHe 3aJadyd Ha MPUMEHEHHE BEKTOPHO-
KOOPIMHATHOTO METO/IA.

e Pemath 3a/1a4M Ha JI0KA3aTEILCTBO MAaTEMAaTUYECKUX OTHOIICHUH M HAaXOXKJICHHE
Te€OMETPUUYECKUX BEIMYMH MO 00pasliaM WM aJrOpUTMaM, MPUMEHSST U3BECTHBIC
METO/IbI TIPH PEIICHUH CTAaHAAPTHBIX MAaTEMaTHYECKUX 3a/1a4.

e [[pumeHsATh  mpocTedlMe  NPOTrpaMMHBIE  CPEACTBA UM 3JIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IPU PEILICHUU CTEPEOMETPUUECKUX 3ajau.

e [IpuBOIUTH MpPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE U KU3HH,
pacmo3HaBaTh MPOSIBIICHNE 3aKOHOB T€OMETPUH B HICKYCCTBE.

[IprMeHATh NONYyYEHHBIEC 3HAHUS HA MPAKTHUKE: aHAJIM3UPOBATh PEAIbHBIE CUTYallUH U
IIPUMEHATHh HW3YYEHHBIE IOHATHS B IPOLECCE IIOMCKA PEIICHHsS MaTeMaTH4YEeCKU
cOpMyJIMPOBAHHON MPOOJEMBI, MOJEIMPOBATh pealbHbIE CHUTyallMd Ha S3bIKE
IFEOMETPUH, MCCIEA0BATh IOCTPOECHHBIE MOJEIN C UCIOJIb30BAHUEM I€OMETPUYECKUX
NOHATUNA U TeOpeM, ammnapara ajireOphl; peliaTh NPaKTUYECKUEe 3ajaud, CBS3aHHBIE C
HAaXO0XKJEHUEM I'€OMETPUYECKHUX BEIUYMH.



2.COJAEP)XAHHUE YUEBHOI'O ITPEJIMETA

10 ksacc

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TIOHATUS cTepeoMeTpur. Touka, npsMas, IIOCKOCTh, MPOCTPAHCTBO.
[TonsiTue 06 aKCMOMATHYECKOM MOCTPOEHUHU CTEPEOMETPUM: AKCHOMBI CTEPEOMETPUU U
CJEACTBUS U3 HUX.

B3auMHOEe pacnosiokeHue TMpsSMBIX B IPOCTPAHCTBE: MEPECEKAOIIUECH,
napasuielibHble M CKpeluBaronmecs npsmeie. [lapaiienbHOCTh NPAMBIX U TJIOCKOCTEN
B MPOCTPAHCTBE: MapaJUIeIbHbIE MPSIMbIE B MPOCTPAHCTBE;, MAPATIICIBHOCTh TPEX
MpSIMBIX; MNapaJUIEIbHOCTh NPSIMOM M IUIOCKOCTH. YTIbl € COHAlpaBJICHHBIMU
CTOPOHAMH; YroJ MEXAY MPSAMBIMU B MpocTpaHcTBe. [lapamnenbHOCTh MIOCKOCTEH:
MapajuielibHble IJIOCKOCTH; CBOWMCTBAa NapajuieNbHbIX IUIockocTed. IIpocreiimme
MPOCTPAHCTBEHHbIE (UTYphl Ha IUIOCKOCTH: TEeTpadjp, KyO, mapaiesenunes,
MMOCTPOCHHUE CEYCHHUI.

[leprieHIUKYJISIPHOCTh TPSIMOM W TIJIOCKOCTU: MNEPHEHAUKYISIPHBIE TPsIMbIE B
MIPOCTPAHCTBE, MPSAMbIC MapaJieIbHbIE U TEPIECHIUKYJISIPHbIE K TMJIOCKOCTH, MPU3HAK
MEPIECHIUKYJISIPHOCTH NPSIMOM M IIJIOCKOCTH, T€OpPEMa O MPSMOM MEPIEHIUKYJIIPHOU
IJIOCKOCTU. YTJbl B MPOCTPAHCTBE: YrOd MEXIY NPSMOM U IIOCKOCTBIO; ABYTPAaHHbBIN
YIOJl, TMHEWHBIA yrojl ABYrpaHHOro yria. [leprneHauKkynsp U HaKJIOHHBIE: PACCTOSIHUE
OT TOYKH JIO TUIOCKOCTHU, PACCTOSIHUE OT MPSIMOM JIO0 TJIOCKOCTH, MPOEKIUs (GUTyphl Ha
MJIOCKOCTh. [lepneHauKyIIpHOCTh TJIOCKOCTEN: MPU3HAK MEPHEHIUKYISIPHOCTH ABYX
rockocTer. Teopema o TpEX NEPHEHIUKYISpax.

MHoOrorpaHHuKH

IloHATHE MHOIOTPAHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOI'PAHHMKA, BBIIYKIIbIE U
HEBBIIIYKJIBIE MHOTOIDAHHUKHM; pa3BEpPTKa MHOrorpaHHuka. Ilpusma: n-yroiabHas
npu3Ma; TpaHu U OCHOBAHUS MIPU3MBL; MIpsiMasi M HAKJIOHHAs PU3MbI; OOKOBas U MOJIHAS
MMOBEPXHOCTh Mpu3Mbl. [lapamnenenunen, NpsAMOYTOJbHBIA MapaJUICIEIUNE] W €ro
cBoiicTBa. [lupamuna: N-yrojapHas nupaMuia, rpaHd U OCHOBaHHME MUpaMUbl; OOKOBast
U TOJHAs MOBEPXHOCTh NMUPAMUIBI, NPABUJIbHAS M yCEUEHHAs MHUpaMHUAA. DJIEMEHTBI
npu3Mbl W nupaMuibl. [IpaBuUibHBIE MHOTOIPaHHUKHU: TOHSTHE NPABUIBHOIO
MHOTOTPAaHHMKA; IIpaBWJIbHAs MNpPU3Ma W NpPaBUJIbHAsI INHPAMHUAA; IPaBUIIbHAs
TpeyrojbHas MupamMuaa U MpaBUIbHBIA TeTpasap; KyO. [IpeacraBienue o npaBUIbHBIX
MHOTOIPAaHHHMKAX: OKTa3JIp, NOAEKa’ap U nkocasap. CeueHus Npu3Mbl U MUPaAMUBIL.

CumMmeTpuss B MPOCTPAHCTBE: CHUMMETPUS OTHOCUTENBHO TOYKH, IPSMOU,
IJIOCKOCTU. JJEMEHThl CHMMETPUM B NUPaMUIAxX, Napajulelieuneaax, MpaBUIbHBIX
MHOTOI'PaHHHKAX.

Bbruncnenue 3neMeHTOB MHOTOIPAaHHUKOB: péOpa, auaroHanu, yriel. Ilnomans
OOKOBOI1 TOBEPXHOCTH U MOJHON MOBEPXHOCTHU MPSMON MPU3MBI, TUIOLIAlb OCHOBAHHIH,



TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsiMO Tpu3Mbl. [lnomaas 60KkoBO MOBEPXHOCTH U
MMOBEPXHOCTU MPABWIBHOW MNUpaMUIbl, TEOPEMA O IUIOIMIAJAN YCEUEHHOU MNUPAMUJIBI.
[Tonsitue 06 066éMe. OOBEM TUPAMUIBI, TIPU3MBI.

[Tomo6Gueie Tenma B  mpocTpaHcTBe. COOTHOMICHUS MEXKAY —IUIOMAIIMU
MOBEPXHOCTEHN, 00bEMaMu TTOJIOOHBIX TEll.

11 xkiacc

Tesia BpaleHnus

[{unuHapuyeckas MOBEPXHOCTh, 00pa3yrolIMe MIIMHAPUYECKON MOBEPXHOCTH,
OCh IWIMHAPUYECKON TMoBepXxHOCTU. llmmuHap: ocHoBaHWS W OOKOBask TMOBEPXHOCTH,
oOpa3yromas 1 0Ch; TUIOIIaah OOKOBOW M TIOJHOM MOBEPXHOCTH.

Konndeckass MOBEpXHOCTh, 00pa3ylollle KOHMYECKON IMOBEPXHOCTU, OCh U
BEpIIMHA KOHUYECKON MoBepxHOCTH. KOHyC: OCHOBaHME W BepIIMHa, oOpa3yromias u
OCh; IIJIOIIA/Ib OOKOBOM M IOJHOM MOBEPXHOCTH. YCEUEHHBIN KOHYC: 00pa3yrolye u
BBICOTA; OCHOBaHUA U OOKOBAsi TOBEPXHOCTh.

Chepa u map: ueHTp, paaudyc, AUAMETpP; IUIOMIAAL IMOBEPXHOCTU CQEPHI.
B3aumHoe pacnonoxxeHue cdepbl M IUIOCKOCTH; KacaTelbHash IJIOCKOCTh K cdepe;
IJI011a/1b CHEpHI.

N3o0pakeHue Tel BpallleHus Ha TJI0CKOCTU. Pa3BépTKa MUIMHAPA U KOHYCA.

KoMOuHanuu Ten BpallleHHss U MHOTOTPAHHUKOB. MHOTOTpaHHUK, ONMHMCAHHBIN
okoJi0 cdepsl; cepa, BlMCaHHAsE B MHOTOTPAHHUK, WJTH TEJIO BPAIIICHHUS.

[Tonsarrne 06 o6wéMe. OcHOBHBIE CBOMCTBA 00BEMOB Tein. Teopema 00 oOBEME
MPSIMOYTOJILHOTO Tapajuienenunesa u cieactsus u3 He€. OObEM NUIMHIpPA, KOHYCA.
O06BEM mapa u miomaab cepsol.

[TonoOuble Tenma B mpocTpaHcTBEe. (COOTHOLIGHUS MEXAY  IUIOMIAASIMU
MOBEPXHOCTEH, 00BEMaMU MOAOOHBIX TEN.

Ceuenust nuiuHapa (mapauieibHO M MEPHEHIUKYISIPHO OCH), CEYEHHUS KOHYyca
(mapanienbHOE OCHOBAHUIO U IPOXOIAIEe Yepe3 BEPIIUHY), CEUCHHUS 1apa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha miockoct U B mpocTpaHcTBe. CIOKEHHE M BBIYUTAHHE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4HCIO. PasiiokeHune BeKTopa MO TPEM HEKOMIUIAHAPHBIM
BekTopaM. [IpaBwiio mapamnenenunena. Pemenne 3amay, CBS3aHHBIX C NMPUMEHEHUEM
IIpaBuJl AENUCTBUM ¢ BekTopaMu. [IpssMoyrosbHas cucteMa KOOpAUHAT B IIPOCTPAHCTBE.
Koopnaunater Bekropa. [Ipocreimme 3aqaum B KOOpAUHATAX. YTOJ MEXIY BEKTOPaMH.
CkansipHO€ TpPOW3BEACHUE BEKTOPOB. BblUMCIEHHE YIVIOB MEXAY HPSAMBIMU MU
IJIOCKOCTAMH. KOOpIMHATHO-BEKTOPHBIN METO/ IIPU PELICHUU F'€OMETPUUYECKUX 3a/1a4.



3. TEMATHYECKOE IINTAHUPOBAHUE

10 kaace
Peanm3anus Kouunuec
BOCIIUTATEIbHOIO TBO
Homep Conep:xaHue yueOHOT0 MOTEHI[HAJIA YPOKa (BUIBI U 4acoB
naparpadga MarepuaJjia ¢opmbI 1eATETBLHOCTH)
[ToBTOpEHME MaTepraga OCHOBHOM 3
IIKOJIBI
BBenenne B crepeoMeTpuIo 9
1 OCHOBHBIC TIOHATHUS CTEPEOMETPHUH. - IPUBJICUCHUE BHUMAHUS 2
AKCHOMBI CTEpEOMETPUU oOyJaromuxcst K
5 C [IEHHOCTHOMY aCIEKTy )
JIEICTBUS U3 aKCHOM CTEPEOMETPUH H3yqaeMBIX Ha YPOKaX
3 [IpoctpanctBennsie purypsl. Hauanpupie | ABICHAH, OPTAHUSAIIL UX 3
PEICTABJIEHUS O MHOTOTPAHHHUKAX paboTeI ¢ nomy1aemoi Ha 5
YpOKE COIMATBLHO 3HAUNMOM
O06o0meHne MmaTeprana nHpopManuei; 1
- OpraHu3aIys 1 MPOBEICHNE
UCCIIEIOBATENBCKOMN (MU
IIPOEKTHOI) NeSATENIbHOCTH
o0y4aromuxcs;
3auer 1
ITapaiieJIbHOCTH B IPOCTPAHCTBE 13
4 Bzanmnoe pacrnonoxeHue AByX NpsSIMbIX | - IPUBJICUCHUE BHUMAHUS 2
B IIPOCTPAHCTBE 00yJarmuxcs K
5 - - [IEHHOCTHOMY aCIeKTy P
apaJuIeTLHOCTD MPSIMON U TUIOCKOCTH W3YqaeMBIX Ha YPOKAX
6 ITapasaenbHOCTh MIOCKOCTEN ABJICHIH, OpTaHU3aLNA nX 3
paboThI ¢ moayyaemMoin Ha
7 ITpeobpasoBanue GUryp B IPOCTPAHCTBE. | YPOKE COMUATBLHO 3HAUUMO 2
[TapannensHOE MPOSKTHUPOBAHKE uH(pOopMaIHei;
0606 - OpraHu3aIys ¥ MPOBEJICHNE 1
OOIICHUE 11O TeME HCCIIeIOBATEIBCKOM (MITH
MIPOEKTHOI) NeSTeNIbHOCTH
o0Oydarmuxcs;
3auer 1
IlepnieHAUKYISIPHOCTH B IPOCTPAHCTBE 23
8 Yroa Mexay npsIMbIMU B IPOCTPAHCTBE | - IPUBIICYCHUE BHUMAHUS 2
9 - _ oOydJaronmxcs K 5
epIEeHINKYISIPHOCTH IPSIMON U HEHHOCTHOMY ACTIEKTY
TIIOCKOCTH M3y4aeMbIX Ha ypOKax
10 [TeprieHAUKYNISAP U HAKIOHHAS ABJICHIH, OpTaHU3aLNi nX 3
paboTHI C MOJTydYaeMoi Ha
11 Teopema o Tpex mepHeHANKYIIpax 4




Peanuszauus Koimnuec
BOCIUTATEIbHOIO TBO
Homep Conep:xkanue y4eOHOTO MOTEeHUMAJIA YPOKA (BUABI 4acoB
naparpada MaTepuaJa (opMBbI 1eATEILHOCTH)
12 Yrois Mexay NpsMOH U IUIOCKOCTBIO YPOKE COLMAILHO 3HAYUMOMN 3
- 5 nHpopManuei; 1
POBCpOHHai paboTa - OpraHu3aiys 1 MpoBeICHNE
13 JByrpanHbiii yrou. Yroi Mexay AByMs HCCHGHOB%TCHBCKOH (nm 2
IOCKOCTIMH MIPOEKTHOM) JIeATETbHOCTH
00y4Jaromuxcs;
14 [TepneHuKyIsIpHBIC TIIIOCKOCTH 3
15 [Tnomaas opTOroHaILHON MPOSKINH 1
3auer 2
MHOrorpaHHUKH 15
16 [Tpuzma - MPUBJICYCHNUE BHUMAHHMS 2
17 I oOyyJaronmxcst K )
L [IEHHOCTHOMY aCHEKTy
18 TMupamua M3Y1aeMBIX Ha ypOKax 2
SBIIGHUH, OpTaHU3alUs UX
19 VYcedeHHas nupamua paboThI ¢ noayyaeMon Ha 2
- 5 o6né YpOKe COLIMaIbHO 3HAUUMOM 1
oHsithe 06 00BEMeE. HH(OPMAITHCIL;
O0BEM nupaMuIbl, IPU3MBI - OpraHu3salHs 1 IIPOBEACHUC 3
HCCIIEIOBATENbCKOM (MU
O06o0611eHMe 1o TeMe TPOEKTHOM) IEATENBHOCTH 1
00yJaromuxcs;
3auer 2
Ob00uwenue u cucmemamu3ayus 3HAHUIL YUAULUXCA 5)
VYnpaxkHeHus A noBTopeHus kypea 10 4
KJlacca
KonrponsHas pabora 1




11 kaacce

Peanuzanus Koaunuec
BOCIUTATEIbHOTO TBO
NMOTEHI[HAJIA YPOKa 4yacos
Homep Coaepixanue yueOHOro (BuabI U popmbl
naparpadga MarepuaJjia AesITeJIbHOCTH)
Tena Bpamenust 29
7 Humusap - MPUBJICYCHNUE BHUMAHHMS 3
3 Kont o0ydJarmuxcs K 5
OMOMHAIUY IUIUHAPA U IPU3MBI HEHHOCTHOMY ACTIEKTY
9 Komyc M3Yy4aeMbIX Ha ypOKaX 3
SIBIIGHUH, OpraHu3alus X
10 Y cedeHHbI KOHYC paboThI ¢ moayyaeMoin Ha 2
1 KoMG YpOKe COLIUaIbHO 3
OMOUWHAIIUU KOHYCA U MMUPaAMUJIbI SHAUMMOIT HH(OPMAITHEIL;
12 [Iposepounas pabora - OpraHu3salysd U 1
MIPOBEICHUE
13 Cdepa u map. Ypasaenue chepsl MCCIIEI0BATENBCKOM (MIH 2
MIPOCKTHOM) IeATETLHOCTH
14 B3auMHoe pacnionoxxeHue cepbl ¥ IIOCKOCTH . 3
o0y4aromuxcs;
15 MHororpaHHUKH, BIUCAHHBIE B ChEpY - IPUMCHCHHC 2
WHTEPAKTUBHBIX POpM
16 MHOTOrpaHHHUKH, OITMCAHHBIC OKOJIO C(hephl paGoTHI - IPYHIIOBO 2
ab0ThI WK paboThl B
17 KomOunanmu nununpa u chepsl, KOHyca U Ir)lapax p 2
cdepsl
18 O060011IEHNE TTO TEME 2
3auer )
Oo6bembl Tea. Ilimomans chepol 17
19 O06nem Tena. GopMyIIbl 711 BEIYUCICHUS - IPUBJICYEHNE BHUMAHUS 3
o0BemMa MpU3MbI oOyJaromuxcs: K
20 o 5 [IEHHOCTHOMY aCIEeKTy 5
OPMYJIBI U1l BLIMACIICHHS 06bEMOB H3yqaeMBIX Ha YPOKaX
MUPAMHJIBI U YCEUCHHON TTUPAMHU/TBI SBJICHIH, OPrAHM3AIIAS UX
21 TpoBepouHas pabota paboThI ¢ moTy4aemMoi Ha 1
YPOKE COIMAaIbHO
22 OOBeMBI TET BpalICHUS 3HaYUMOM HH(DOPMaLIHEH; 4
- OpraHu3aIus u
2 I1 b bl 2
3 Joma11k chep MpPOBEJICHHE
24 O600IIEHNE TI0 TeMe MCCIIEI0BATENBCKON (TN 1
MIPOEKTHOM ) NeATENIbHOCTH
KonTponbHas padota 00yJarOIINXCS; 1
- IPUMEHECHHE
MHTEPAKTUBHBIX POPM
paboThI - TPYNTIIOBOU
paboTh! WK paboThl B
napax
KoopauHnathl 1 BeKTOpPHI B IPOCTPAHCTBE 15
1 JlexapToBbI KOOPIMHATHI TOUKH B - IPUBJICUCHUE BHUMAHUS 2




Peanuzauus Koumuec
BOCIUTATEIbHOIO TBO
MOTEeHIHAJIa YPOKA 4acoB
Homep Coaepixanue yueOHOro (BuabI U popmbl
naparpadga MarepuaJjia AesITeJIbHOCTH)
IPOCTPAHCTBE 00yJarommxcst K
[IEHHOCTHOMY aCIEKTy
2 BekTopbl B mpocTpaHCTBE 3ydaeMBbIX Ha YPOKaX 2
3 CnokeHue U BEIYUTaHUE BEKTOPOB ABJICHUH, OPTaHU3alNs NX 2
paboThI ¢ TIOTy4aeMoii Ha
4 YMHOKEHHE BEKTOPA Ha YUCIIO YpOKE COLUAIBHO 3
3HAYUMOU MH(pOpMaInen;
5 CkanspHO€ MPOU3BEICHUE BEKTOPOB - OpraHmzaAI 2
6 [eoMeTpUUECKOEe MECTO TOYEK IPOCTPAHCTBA IIPOBCACHUE 2
HCCIIEIOBATENbCKOM (MU
3auer MPOCKTHOM) JeSITeIbHOCTH 2
00yyJaromuxcs;
IMoBTOpEHHE Kypca 7
YrpakHeHUs I TOBTOPSHHS Kypca - IPUMCHCHHE 5
reometpun 10—11 kaccor WHTEPaKTUBHBIX (hOpM
paboThI - rpyNIoOBOH
KoHnTtposbHas padota 2

paboTHI WK pabOTHI B
napax




