PaGouasi nporpamma y4e0HOro Kypca
«'EOMETPUSD
(0a30BbIil yPOBEHDb)

MHOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma yae6HOTO Kypca «I'eomerpusi» 6a30BOro ypoBHS IS OOYJArOIIHXCS
10 —11 kmaccoB pa3paborana Ha ocHOBe DenepanbHOTO TOCYIapCTBEHHOTO 00pa3oBaTeIbHOTO
CTaHJzapTa cpenHero oéuiero oOpa3oBaHMs, ¢ Y4ETOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM,
MPEIbABIIEMBIX K MaTeMaTHYECKOMY OOpa30BaHHUIO, M TPATUIHMNA POCCHIICKOTO OOpa30BaHMSL
Peanmaul/m mporpaMmaI oOecrieunBaeTr OBJIaJICHUEC KIITOYEBBIMHU KOMIICTCHIIUSAMMU,
COCTaBJAIOIIMMHA OCHOBY I CaMOpa3BUTHUA W HCIPCPLIBHOT'O O6pa3OBaHI/I$[, OEJIOCTHOCTh
O6IIICKy.]'IBTypHOFO, JIMYHOCTHOT'O U IMTO3HABATCJIBbHOI'O PA3BUTHA JIMYHOCTHU o6yqa101111/1xcs[.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOTO Kypca T'€OMETPUH Ha YPOBHE CpEIAHEro oOImero o0pa3oBaHUS
o0ycloBJeHa MPaKTUYECKOM 3HAYMMOCTBIO METANpeAMETHBIX U TMPEIMETHBIX PEe3yJIbTaTOB
oOyueHusi TeOMETPUM B HAINPABJIEHUU JIMYHOCTHOTO Pa3BUTHs 0Oydaromuxcs, (GpopmMupoBaHuUs
(GYHKIIMOHATBHOM MaTeMaTU4eCKOW T'pPaMOTHOCTH, HM3Yy4EHMs] APYrUX Y4eOHBIX AMCLMILIUH.
PaSBI/ITI/Ie y O6y‘-IaIOHII/IXC$I HpaBI/IJ'H)HBIX Hpe)ICTaBJ'IeHI/II\/’I (0] CYHIHOCTI/I nu HpOI/ICXO)K)IeHI/II/I
TCOMETPHYCCKHUX a0CTPaKIMH, COOTHOIIEHWH PEATbHOTO W HJICATLHOTO, XapaKTepe OTPaKCHHS
MaTeMaTUYEeCKOM HAyKOW SIBJIEHWU M MPOIIECCOB PEaJTbHOr0 MUpPA, MECTE T€OMETPUU B CUCTEME
HAyK W pOJIM MaTEeMaTHYECKOTO MOJCIMPOBAHUS B HAyYHOM TIO3HAHWM W B IIPAKTHKE
CHOCcOOCTBYeT (OPMHPOBAHHIO HAyYHOTO MHPOBO33PEHHUS YYalIUXCSA, a TaKKE KavyecTB
MBIIILJICHHUS, HEOOXOIUMBIX IS QAN Talldd B COBPEMEHHOM OOIIIECTRE.

I'eomerpust sBisieTCs OMHUM W3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEro O0OIIero
oOpa3oBaHus, TaKk Kak OOECIeYMBAECT BO3MOXKHOCTh H3YUCHHUS KaK JUCIUIUIMH €CTCCTBCHHO-
HAyYHOU HANPABJICHHOCTH, TaK U TYMaHUTAPHOM.

Jloruveckoe MbIIUICHHE, (GOopMHUpyeMOe MpU HM3YYCHHH OOYYAIOIIUMHUCS TOHSITHHHBIX
OCHOB TCOMETPHH M TIIOCTPOCHHH IICTIOYKH JIOTHYCCKUX YTBEPXKICHHH B XOJE pEIICHHS
IFCOMETPUYCCKHUX 3aJla4y, YMCHHC BBIJBUIaTh M OIPOBEPraTh THUIIOTE3bl HEMOCPEACTBECHHO
UCTIOJB3YIOTCSl MPH PEHICHUU 3aJlad eCTECTBCHHO-HAYYHOTO IMKJIA, B YaCTHOCTH U3 Kypca
(bu3uKH.

YMeHrne OpUeHTUPOBATHCS B TIPOCTPAHCTBE MIPACT CYIIECTBEHHYIO POJIb BO BCEX 00JaCTAX
JESTEILHOCTH 4esioBeka. OpreHTaI|s YyeloBeKa BO BPEMEHU M MPOCTPAHCTBE — HEOOXOMMOE
YCJIOBHE €r0 COIMAILHOTO OBITHS, (hopMa OTPaXKEHHS OKPYKAIOIIET0 MUPA, YCIOBUE YCIICITHOTO
MMO3HAHUS u AKTUBHOTO npeoOpa3oBaHus JIEHCTBUTEIHLHOCTH. OnepupoBaHue
MPOCTPAHCTBEHHBIMU 00pa3amMu 0ObEMHSET pa3Hble BUIBI Y4COHOUM U TPYIOBOW NESITEIBHOCTH,
SBIISICTCSI OJHUM W3 MNPO(ECCHOHATBLHO BaXKHBIX KAuyeCTB, MOJTOMY aKTyajdbHa 3ajada
(bopMupoBaHHs Y 00YYAIOIIMXCS TPOCTPAHCTBEHHOTO MBIIIICHHS KaK pa3HOBUJIHOCTH 00pa3HOTO
MBIIIUICHUS] — CYIIECTBEHHOTO KOMIIOHEHTA B TIOJTOTOBKE K MPAKTUYECKOH NESITEIBHOCTH TIO
MHOTHUM HAaIPaBJICHHSIM.

ek ocBOEHUS TIPOrpaMMBbI yueOHOTO Kypca «['eomeTpus» Ha 6a30BOM YPOBHE 0O0YUCHUS
— oOmieoOpa3oBarenbHOEe W OOMIEKYIBTYPHOE DPa3BUTHE OOYyYaromIMXCs dYepe3 obecredeHue
BO3MOKHOCTH MPHOOPETCHUST M MCIOJIb30BAHUS CUCTEMATUYECKUX T'€OMETPUYCCKUX 3HAHUHN U



JEeWCTBUH, CIEUU(PUYHBIX T€OMETPUH, BO3MOXXHOCTH YCIIEIIHOTO MPOJIOJKEHUSI 00pa30BaHUs IO
CIELIMAJILHOCTSIM, HE CBSI3aHHBIM C IIPUKJIAJHBIM UCII0JIb30BAHUEM I'€OMETPUH.

[Iporpamma o reomeTpun Ha 6a30BOM YPOBHE MpeIHa3HAuUCHA 115l 00yJaroIuXCcsl CpeiHeH
IIKOJIbI, HE WCIBITHIBABIINX 3HAYMTENBHBIX 3aTPyIHEHUH Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3zoBanus. Takum oOpas3oM, oOydaromuecss Ha 0a30BOM YpOBHE JOJDKHBI OCBOUTH OOIIME
MaTeMaTH4YeCKHUEe YMEHUs, CBSI3aHHBIE CO CIEIM(UKON TeOMETpHH U HEOOXOAUMBIE IS KU3HU B
coBpeMeHHOM oOmiecTBe. KpoMe 3TOro, OHM MMEIOT BO3MOXHOCTh M3Y4YMTh I'€OMETpUI0 OoJiee
riIyOOKO, €Clii B JajbHEWIIEM BO3HHKHET HEOOXOJWMOCTh B T€OMETPUYECKHUX 3HAHUAX B
npohecCHOHATBHON IS TELHOCTH.

JlocTrkeHue el OCBOEHHUS IPOrpaMMbl 00€CIIEUNBAETCS PEILIEHUEM COOTBETCTBYIOIIUX
3amau. [IpuoputeTHpIMU 3aauaMu OCBOCHHS Kypca «I eomeTpumn» Ha 6a30BoM ypoBHe B 10—11
KJ1accax SIBJISIFOTCS:

e (opmupoBaHuE TNPEJCTABIECHUS O TEOMETPUU KaK 4YacTU MHUPOBOM KYJIbTYpHl H

OCO3HaHHE €€ B3aUMOCBS3U C OKPYKAIOLIUM MUPOM;

e (opmupoBaHuE MpeACTAaBIEHUS O MHOTOIPAHHMKAX M Telax BpalIeHUS Kak o
BAKHEHIINX MAaTeMaTUYECKHUX MOJIENSIX, MO3BOJISIOUIMX OMMUCHIBATh U M3y4aTh pa3HbIe
SIBJIEHUSI OKPY’KAIOIIET0 MUPA;

e (opmupoBaHHME yMEHHS pPAClO3HABATh HA 4YEPTEXKaxX, MOJEISIX U B PEaIbHOM MUPE
MHOTOTPAaHHUKH U TeJa BpallleHUS;

® OBJAJCHHE METOJAAMM pelIeHHs 3a7ad Ha [OCTPOEHUS Ha H300paMeHHsIX
MIPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHuEe yYMEHHUS ONEPUPOBATH OCHOBHBIMU MOHATUSMU O MHOTOTPAaHHUKAX U
TeJax BpalleHUsI U UX OCHOBHBIMH CBONCTBaMU;

® OBJIQJICHHE AITOPUTMAMH PEIIEHUS OCHOBHBIX THUIIOB 3ajay; (GOPMUPOBAHHE YMEHUS
MPOBOJUTH  HECJOXKHBIE  JOKA3aTeNbHbIE PACCYXJCHHUS B  XOJ€  pEeLIeHUs
CTepEOMETPUYECKUX 33/]1a4 U 3a/1a4 C MPAKTUUYECKUM COJACPKaHUEM;

® pa3BUTHE MHTEJUIEKTYaIbHBIX U  TBOPYECKHX CIOCOOHOCTEH  oOyuarommxcs,
M03HABATEIbHON aKTUBHOCTHU, UCCIIEIOBATENLCKUX YMEHHUM, KPUTUYHOCTH MBIIICHUS;

e (opmupoBaHue (PyHKIIMOHATBHON TPAMOTHOCTH, PEIEBAHTHONW TE€OMETPHH: yYMEHHUE
pacrno3HaBaTh MPOSIBICHUS €OMETPHUUECKUX MOHATUH, 0OBEKTOB M 3aKOHOMEPHOCTEH B
pEAIbHBIX JKU3HEHHBIX CUTYallUSAX U MpPH U3YyYEHUU JPYTUX Y4EOHBIX IMPEAMETOB,
MPOSIBIICHUSI 3aBUCHUMOCTEH U 3aKOHOMEPHOCTEH, (QOpMYyIHpOBaTh HX Ha S3bIKE
FeOMETPUH U  CO3[aBaTh TEOMETPUYECKHE MOJIENH, TMPUMEHATh OCBOCHHBIN
FeOMETPUYECKUN ammapar [uis pelieHds MPaKTHUKO-OPHUEHTHPOBAHHBIX — 3ajad,
WHTEPIPETUPOBATEH U OLIEHUBATH MMOTYYCHHBIE PE3yJIbTATHI.

OTnuuuTeNnbHON 0COOEHHOCTHIO MIPOTPAMMBI SIBJISIETCS BKIIFOUEHHE B KYPC CTEPEOMETPUHU B
Hayajie ero U3y4yeHus 3ajay, peliaeMbIX Ha yPOBHE HHTYUTHUBHOTO MO3HAHUS, U OMPeeIE HHbIM
o0Opa3oM opraHu3oBaHHas paboTa HajJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO JIOTHUECKOTO M
IIPOCTPAHCTBEHHOTO  MBILUIEHUS, CTUMYJIHMPYET MPOTEKaHWE MHTYUTUBHBIX IIPOLIECCOB,
MOTHBUPYET K JaJbHEUIIEMY N3YYEHUIO NPEAMETA.

[Ipennmourenne oOTHAETCs HATISAHO-KOHCTPYKTHUBHOMY METOJy OOyuYeHHs, TO ecTb
TEOPETUYECKUE 3HAHUSA HMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEAMETHO-IIPAKTHUYECKOMN
JESITEIbHOCTH. PazBuTHe MPOCTPaHCTBEHHBIX NIPEACTABICHUH Y yUaluXcs B Kypce CTEpEOMETPUHI
MIPOBOJIUTCS 3a CU€T pelleHHs 3aJad Ha CO3JaHMe MPOCTPAHCTBEHHBIX O0pa3oB M 3ajJad Ha
OIIepHPOBAHUE IMPOCTPAHCTBEHHBIMU OOpa3amu. Co3manue obpa3a MPOBOJUTCS C ONMOPOIl Ha



HarJIsJHOCTb, a OIIEPUPOBAaHNE 00Pa30M — B YCIOBUAX OTBJIEUEHUS OT HAIJISIAHOCTH, MBICJIEHHOTO
M3MEHEHHUs €ro0 HCXOJHOIO COIECP/KAHMSL.

OcHoBHBIE cojepkaTenbHble JuHUM Kypca «l'eomerpunm» B 10-11 kiaccax:
«MHororpasHHuKn», «lIpsmMble U IIIIOCKOCTH B MPOCTpAaHCTBEY, «Tena Bpamenus», «BekTopsl u
KOOpPJMHATHI B IPOCTpaHCTBE». POpMHUpPOBaHHE JJOTHUECKUX YMEHUN paclpeessieTcsi He TOJIbKO
M0 COAEP)KATENBbHBIM JIMHUSIM, HO W 10 TojaM OOydYeHHs Ha YPOBHE CpeaHero oOIero
oOpa3oBaHUsl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJIbTaTaM OCBOCHUS
paboueii mporpaMMmsl, pacpeAeaEHHBIM 10 TOaM 00yYeHHS, CTPYKTYPUPOBAHO TaKUM 00pa3zom,
9TOOBl  OBJAJICHUE TEOMETPUYECKUMHU  TOHATHUSAMH WM HaBBIKAMH  OCYILIECTBIISIIOCH
MIOCJIEIOBATENIbHO U TOCTYNATeNIbHO, C COOJIIOIGHUEM IMpPUHIUIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHMSI BKJIIOYAJIUCH B OOLIYIO0 CUCTEMY I€OMETPUYECKUX MPEICTaBICHUIN 00yJarommxcs,
paciupsis u yrayOnsis e€, o0pasysi IpOYHbIE MHOXKECTBEHHbIE CBSI3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIJTIAHE

Ha usyuenne reomerpun otBoauTcsa 2 yaca B Henento B 10 knacce u 1 yac B Heaenmo B 11
KJIacce, BCEro 3a JBa rojia ooyuenus - 102 yaeOHBIX yaca.

COJAEPKAHUE YYEBHOI'O KYPCA

10 KJIACC

IIpsiMmble U JIOCKOCTH B POCTPAHCTBE

OcCHOBHBIE TIOHATUS cTepeoMeTpuu. Touka, mpsiMas, MIOCKOCTh, MPOCTpaHCTBO. [loHsTHE
00 aKkCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUHU U CIIEICTBUS U3 HUX.

B3anMHOe pacronoxeHue NnpsMbIX B MPOCTPAHCTBE: MEPECEKAIOIIMNECS, TapaJIeIbHbIE U
cKpemuBawpIuecss npsamble. llapainenbHOCTh HPSAMBIX M IUIOCKOCTEH B MPOCTPAHCTBE:
NapajuieJbHble IpPsIMbIE B MPOCTPAHCTBE; MAPAUIEIBHOCTh TPEX NPSIMBIX; MAPAIIIEIBHOCTh
NpsAIMOM M IJIOCKOCTH. YTJIbI C COHANPABICHHBIMU CTOPOHAMM; YroJl MEXIy NpPSIMbIMU B
npocTpancte. llapamnenbHOCTh  IUIOCKOCTEW:  MapajulelibHble  IJIOCKOCTH;  CBOMCTBA
napajuleNbHbIX TiockocTeil. [Ipocreiirie npocTpancTBEHHbBIE GUTYPHI HA MJIOCKOCTHU: TETPadap,
KyO, MmapaJijiesienume/; IOCTPOSHUE CEUCHHI.

[lepneHUKYISIPHOCTh HPSAMOM M IJIOCKOCTH:  NEPIEHAUKYISpPHbIE MpsIMbIE B
MPOCTPAHCTBE, IMpsIMbIE MapajulelibHble M MEPHEHIUKYISIPHbIE K IJIOCKOCTH, IPU3HAK
NEePIEHIUKYIISIPHOCTHU MPSAMOM U INIOCKOCTH, TEOPEMA O MPSMON NEPIEHANKYISIPHOMN TIIOCKOCTH.
VYTIbl B IPOCTPAHCTBE: YTOJ MEXKY MPSAMOU U IJIIOCKOCTBIO; IBYTPAHHBIN YTOJ, TMHEHHBIA YTOJl
AByrpaHHoro yria. [leprneHauKynsip ¥ HaKIOHHBIE: PACCTOSHHE OT TOYKH J0 IUIOCKOCTH,
paccTosiHUe OT MPSIMOM 10 TIOCKOCTH, MPOEKIUs (PUTYphI Ha TUIOCKOCTh. [leprneHauKynspHOCTh
IJIOCKOCTEH: TpHU3HAK MEpPHEeHIUKYISIPHOCTH JBYX IUIocKocTed. Teopema o  Tpéx
MepHeHIUKYIIIpax.

MHoOrorpaHHuKH

[loHdaTHE MHOTOrpaHHHMKAa, OCHOBHBIE JJIEMEHTbl MHOTOTPAHHUKA, BBIMYKJIbIE U
HEBBINYKJIblE MHOTOTPaHHUKH; pa3BEPTKAa MHOrOorpaHHuKa. [Ipu3ma: N-yronapHas npusma; rpaHu
Y OCHOBaHMS IPU3MBL; IPsMasi U HAKIIOHHAsI IPU3MbL; OOKOBAs U MOJHASL TTOBEPXHOCTH MPU3MBI.
[Tapannenenunen, NpsIMOYTOJIbHBIN Napajulesienunen U ero coicrea. [lupammpa: N-yronbHas



nupaMua, TpPaHU W OCHOBaHHME MHPaMUIbI; OOKOBask M IMOJHAS TOBEPXHOCTh MHPAMMUIBL;
IIpaBWJIbHAsE W YyCEeu€HHas MNupamMuga. OJIEMEHTbl NpU3Mbl U nHUpaMuibl. [IpaBuibHbIE
MHOTOTPAaHHUKU: TOHSATHE MPAaBUIBHOIO MHOIOIPAaHHUKA; MpPABUJIbHAS IpU3Ma U IPAaBUIIbHAs
NMpaMK/ia; paBUiIbHas TPEYTOJIbHAs MMpaMKia U IPaBWIbHBIN TeTpasap; Kyo. IIpencrasnenue o
[IPaBUJIBHBIX MHOTOTPaHHUKAX: OKTa’JIp, JOJAeKa’ip U ukoca’ap. CeueHus pu3Mbl U TUPAMUbI.

CuMMeTpusi B IPOCTPAHCTBE: CHUMMETPHSI OTHOCUTEIBHO TOYKH, MPSAMOM, IMJIOCKOCTH.
DneMeHTbl CUMMETPUH B TUpaMUax, Mapaienenurnesax, IpaBUIbHbIX MHOMOIPaHHUKAX.

Brruncnenue »ieMeHTOB MHOTOTPAHHUKOB: p&Opa, auaroHanu, yribl. [lnomans 60xoBoit
IIOBEPXHOCTHU U MOJTHON MOBEPXHOCTHU NMPSAMOM IIPU3MBI, IUIOIIA/Ib OCHOBAHUMN, TeOpeMa 0 OOKOBOI
MIOBEPXHOCTU MpsAMOM mpu3Msbl. [lnomans G0KOBON MOBEPXHOCTH M MOBEPXHOCTU NPABUIIbHOMN
MMpaMH/ibl, TeOpeMa o mionaau yceu€éHHon nupamubl. [lonstue 06 o0béme. O0bEM TUpaMUIbL,
MIPU3MBI.

[lono6Hble Tena B mpocTtpaHcTBe. COOTHOLIEHMS MEXAY IUIOMIAAIMU TOBEPXHOCTEM,
00béMamMu MOJOOHBIX TEJI.

11 KJIACC

Tena ppamenust

[unuaapudeckas TOBEPXHOCTh, OOpa3ylolive HUINHAPUICCKOH ITOBEPXHOCTH, OCh
ATHHAPUIECKON MOBEepXHOCTH. [{MiuHAp: ocHOBaHMS M OOKOBAs MOBEPXHOCTh, 0Opa3yromias u
0Ch; IUIOMAb OOKOBOW W TIOJTHOM MTOBEPXHOCTH.

Konuueckasi moBepXHOCTh, 00pa3yrolne KOHWYECKOH TOBEPXHOCTH, OCh W BEpIIMHA
KOHUYECKOW TOBepxHOCTH. KOHyC: OCHOBaHHME W BEpIIMHA, OOpasyromias W OCh; IUIONIAIh
OOKOBOW W TIOJIHOM IMOBEPXHOCTU. Y CEUEHHBIN KOHYC: 0Opasylolue M BBICOTA, OCHOBAHHS M
OOKOBAas TOBEPXHOCT.

Cdepa m map: meHTp, paamyc, TUAMETp; IUIOIIAh IMOBEPXHOCTH cdepbl. BzanmmHoe
pacriosiokenue chepbl ¥ IIIOCKOCTH; KacaTellbHas TNIOCKOCTh K cdepe; ionans chepsl.

N300pakeHue Ten BpalieHus Ha TII0CKOCTH. Pa3BépTka IIIMHIpA U KOHYCA.

KomOuHamuu Ten BpalieHWs W MHOTOTPAHHUKOB. MHOTOTpaHHUK, OMHUCAHHBIH OKOJIO
cdepsr; chepa, BOUCAHHAS B MHOTOTPAHHUK, HITH TEJIO BPAIICHUS.

[Tonsatue 06 o60béMe. OcHOBHBIE CcBoWcTBa 00BEMOB Tel. Teopema 00 00BEME
MPSIMOYTOJIBHOTO Mapajuiesienunena u cieacteus u3 He€. O0bpéM nmimHIpa, KoHyca. O0béM mapa
Y TUIOMA/Ib CHEPHI.

[TogoGuble Tena B mpoctpaHcTBe. COOTHOIIEHHMS MEXKAY IUIOMIAIIMU TOBEPXHOCTEH,
00BEMaMHu ITIOJOOHBIX TE.

Cevenuss mmiauHIpa (MapaulelbHO W TMEPHCHIMKYISIPHO OCH), CCUCHHsS KOHyca
(mapasuieIbHOE OCHOBAHUIO M ITPOXOAIIECE Yepe3 BEPIINHY), CCUSHHSI [apa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BexTop Ha muiockoctu U B mipocTpancTBe. Cllo)KeHHE U BEIUUTAHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha 4ymcno. PasznokeHue BeKTOpa Mo TPEM HEKOMIUIaHApHBIM BekTopam. [IpaBuio
napajuienenunena. Pemenue 3aaay, CBA3aHHBIX ¢ TPUMEHEHUEM MPABUII IEHCTBUI C BEKTOPAMHU.
[IpsmoyronpHas cuctemMa KOOpAMHAT B TpocTpaHcTBe. Koopaunatel BekTopa. I[Ipocreiimine
3aJladyd B KOOpAMHATaX. Yrol MexAy BekTopamu. CKalsgpHOE NpPOU3BEICHHE BEKTOPOB.
Brruncnenue yriioB MeXIy NPSMBIMA U THIOCKOCTSMHU. KOOpAMHATHO-BEKTOPHBIN METOJ TpH
pElIeHUH TEOMETPHUECKUX 3a/1a4.



IINTAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHBI

JIM9HOCTHBIE PE3YJIBTaThl OCBOCHUS TMPOrpaMMbl ydeOHOro mpemmera «Maremarukay
XapaKTEPU3YIOTCS:

I'pa:knanckoe BocnuTaHue:

C(OPMHUPOBAHHOCTBIO TPAKIAHCKOW TO3WIMH OOYYaroImIerocss KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHAa POCCHUHCKOrO OOIIECTBa, MPEICTABICHUEM O MATEeMaTHYECKUX OCHOBAX
(YHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYpP, SBICHHUH, MPOIEAYp TPaKIAHCKOTO OOIIecTBa
(BBIOOPBI, OMIPOCHI W Tp.), YMEHHEM B3aUMOJICHCTBOBATh C COIMAJIBHBIMH HHCTHUTYTAMU B
COOTBETCTBUU C UX (PYHKIMSAMU U HA3HAYCHHUEM.

IMaTpuoTnyeckoe BOCIUTAHUE:

c(OpPMHUPOBAHHOCTHIO POCCUNCKOMN IPa’KJaHCKON MIEHTUYHOCTH, YBAXKEHUS K MPOLIIOMY U
HACTOSIIEMY POCCUHUCKOM MaTeMaTHKH, IIEHHOCTHBIM OTHOIIIEHUEM K JIOCTHKEHHUSM POCCUUCKHUX
MaTE€MaTUKOB M POCCUMCKON MAaTeMaTUYECKON IIKOJIbI, K UCIOJIb30BAHUIO ATUX TOCTHKEHUHN B
IpYTUX HayKaX, TEXHOJOTHIX, chepax SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

OCO3HAaHWEM JYXOBHBIX IIEHHOCTEH POCCHICKOTO Hapoja; CcHOPMHPOBAHHOCTHIO
HPaBCTBEHHOTO CO3HAHUS, ITHUYECKOTO MOBEACHHS, CBI3aHHOTO C MPAKTHUYECKUM TPUMEHEHUEM
JOCTMDKCHHN HAyKH W JEATEIbHOCTHIO YYEHOTO; OCO3HAHHMEM JIMYHOTO BKJIaJa B MOCTPOCHHE
YCTOMYHMBOTO OYAYIIIETO.

JcTeTnYeCKOe BOCIIUTAHNE:

ACTETUYECKMM  OTHOLICHHWEM K  MHUpPY, BKIIOYas OCTETUKY  MaTEMAaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajad, pPEIICHUH, paCCyXICHUH; BOCHPHUUMYHBOCTHIO K
MaTEMaTUYECKUM acleKTaM pa3JIMuHbIX BUJIOB HCKYCCTBA.

dusnyeckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO YMEHHUS TPHUMEHATh MAaTeMAaTHYEeCKHE 3HAHUS B HHTEpecax
3I0POBOT0 M 0O€30macHOro oOpas3a >KU3HH, OTBETCTBEHHOI'O OTHOIIECHHS K CBOEMY 3/I0POBBIO
(3mopoBoe mUTaHWE, COATTAHCHPOBAHHBIN PEKUM 3aHATHH M OTIbIXA, PETY/spHas Gu3ndecKas
AKTUBHOCTH); (PU3MUECKOTO COBEPIIICHCTBOBAHUS, MPHU 3aHATHUSX CIHOPTUBHO-03A0POBUTEIHHOM
JIeSITeILHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IEHHOCTU TPYAOIIOOMS; MHTEPECOM K Pa3IUYHBIM
chepam npodecCHOHATBHON JIEITEIbHOCTH, CBA3aHHBIM C MAaTEMAaTUKOW W €€ MPHUIIOKEHUSIMH,
YMEHHEM COBepIIaTh OCO3HAHHBIN BbIOODP Oyayiiel mpodeccuu u peaan3oBbIBaTb COOCTBEHHbBIC
KU3HEHHBIC IUIAHBI; TOTOBHOCTHIO M CHOCOOHOCTHIO K MaTeMaThdeckoMy oOpa3oBaHUIO U
camM000pa30BaHUIO Ha IPOTSHKEHUU BCEH )KU3HU; TOTOBHOCTHIO K AKTHBHOMY YYaCTHUIO B PEIICHUN
MPaKTUYECKUX 33]1a4 MaTEMaTUYECKOW HallPaBJIECHHOCTH.

IKo0JI0rn4ecKoe BOCIUTAHHE:

c(OPMUPOBAHHOCTHIO JKOJIOTUYECKOW KYNbTYphl, TOHUMAHHEM BIHUSHUSA COILUAIBHO-
SKOHOMHUYECKHX IPOLIECCOB HAa COCTOSIHUE NPHUPOAHOW U COIMAIBHOW Cpeibl, OCO3HAHUEM
rI00aTbHOTO  XapakTepa JKOJOTHUECKUX  MIpoOsieM; OpueHTaluueld Ha  [pUMEHEHHue
MaTeMaTHYeCKUX 3HAHUU Ul PElIeHUs 3aad B 00JacTH OKPYXKAIOIIeH cpesbl, MIaHUpOBaHUS
MOCTYIKOB U OLIEHKH UX BO3MOXKHBIX MOCIIEICTBUMN ISl OKPY>KAIOIIEH CpeJibl.

IleHHOCTH HAYYHOIO O3HAHUA:



Cc(OPMHUPOBAHHOCTBIO MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW U OOLIECTBEHHOW MPAKTHKH, TOHUMAHHEM MaTeMaTHUECKOW HayKH Kak chepbl
YEJIOBEYECKOM NEATEIIbHOCTH, TANOB €€ Pa3BUTHA M 3HAYUMOCTH JJI Pa3BUTHUS LIMBWIN3ALUU;
OBJIAJICHUEM S3BIKOM MAaTEMAaTUKU U MATEMAaTUYECKOMN KYJIIbTYPOH KaK CPEACTBOM IIO3HAHMS MUPA;
TOTOBHOCTBIO OCYILECTBIIATH IPOEKTHYIO U UCCIIEN0BATENIBCKYIO IEATEIbHOCTh UHIMBUyaJIbHO
U B IpyIIIIE.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe pe3yIbTaThl OCBOCHUS MTPOrpaMMbl yaeOHOTO TipeameTa «MaremaTrukay
XapaKTepU3YIOTCSd  OBJIQJICHUEM  YHHBEPCAIBLHBIMH  HO3HAGAMENbHBIMU  OCliCEUIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU — OeUCMBUAMY, — YHUBEPCATbHLIMU — Pe2YIAmUEHbIMU
OeticmeusMu.

1) Vhusepcanvnvie noznasamensusle oeticmeus, obecnewusaom Gopmuposanue 6a3068bix
KOCHUMUBHBIX NPOYECco8 00yuarowmuxcs (0ceoeHue mMemooos NO3HAHUS OKPYIHCAIOWe20 MUupa,
npuMeHenue 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, yMeHut pabomamso ¢ ungopmayueti).

ba3oBble oruyeckue aeicTBUs:

® BBISBIIATH M XapaKTePU30BaTh CYIICCTBCHHBIC MPU3HAKKM MAaTEMaTHYCCKHX OOBEKTOB,
MOHATHH, OTHOIICHUH MEKIY TMOHITHIMH, (HOPMYIHPOBATH OMPEICIICHUS TOHSITHIA;
YCTaHABIIMBATh CYIICCTBCHHBIN MPU3HAK KJIAaCCH(HUKAIINN, OCHOBAHUS JIJIS 0000IIeHNs
Y CPaBHCHMSI, KPUTEPUH TIPOBOJIMMOTO aHAIIN3a;

® BOCIPUHUMATH, (HOPMYIUPOBATh U MPEOOPA3OBHIBATH CYKJIEHUS: YTBEPIAUTEIbHbIE U
OTpuLaTeNIbHbIE, €AMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE;

® BBIABIATH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3H U IPOTUBOPEUHS B aKTax,
JNAHHBIX, HAONIONEHUSAX M YTBEPKACHUSX; MpeliaraTh KPUTEPUU [UIS BBISBIICHHS
3aKOHOMEPHOCTEN U IPOTUBOPEUMH;

e JleNaTh BBIBOJIBI C KCIIOJIH30BAHHEM 3aKOHOB JIOTUKH, ACTYKTHUBHBIX U WHIYKTUBHBIX
YMO3aK/II0UYEeHUH, yMO3aKIIIOUEHHH 10 aHAJIOTUU;

® [POBOJUTH CAMOCTOSITENILHO J0Ka3aTeIbCTBA MATEMAaTUUYECKUX YTBEPKACHUN (TIPSMBbIE
U OT TMPOTHBHOIO), BBICTpaBaTh apPryMEHTAlUIO, MPHUBOJUTH HPUMEPHl U
KOHTPHpUMEPHI; 000CHOBBIBATH COOCTBEHHbIE CY)KICHUS U BBIBOJIBI;

e BBIOMpaTh CcrocoO perieHus y4eOHOM 3adauu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHus, BpIoupaTh HanboJiee MOAXOASIMIUNA ¢ YIETOM CaMOCTOSITENIBHO BBIJICICHHBIX
KpUTEPHUEB).

Ba3oBble ucciieoBaTe/ibCKue 1eHCTBUSA:

® CIOJNB30BaTh  BOMPOCHI  KaK  MCCIENOBATENIbCKHM  MHCTPYMEHT  IO3HAHUS;
(dhopMynupoBaTh BOMPOCH], GUKCUPYIOLINE MTPOTUBOPEUHE, MPOOIeMYy, YCTaHABINBATh
HUCKOMOE U JaHHOe, (OPMHUPOBATH THUIIOTE3y, APTyMEHTHUPOBATH CBOIO MO3HIIUIO,
MHEHUE;

® TMPOBOJUTH CAMOCTOATENHHO CIUIAHUPOBAHHBIM ODKCIEPUMEHT, HCCIEIOBAaHHE IO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro oObeKTa, SBIEHHS, TMpollecca,
BBISIBIICHHIO 3aBUCUMOCTEH MEX Iy 0ObEKTaMH, SBICHUSMU, MPOIIECCAMU;

® caMOCTOATENbHO (OpMyTUpOBaTh OOOOIIEHHMsS W BBIBOJABI IO  pe3ylbTaTaM
MPOBEIEHHOTO HAOIIOJCHMSI, UCCIICIOBAHUS, OLIEHUBATH JOCTOBEPHOCTH MOJy4EHHBIX
PE3yIbTaTOB, BHIBOJOB U 0000IIEHU;



MPOTHO3UPOBATH BO3SMOXKHOC PA3BUTHC MIPOLCCCA, 4 TAKIKC BbIABUTATH MPCAIIOJIOKCHUA
0 €ro pa3sBUTHUHU B HOBLIX YCJIOBUAX.

Padora c undopmanueii:

BBISBJIATH JePUUINTH HHPOPMAIINH, JaHHBIX, HEOOXOIUMBIX JUIsI OTBETa Ha BOMPOC U
IUTSL pELICHUS 3a/1a4H;

BBIOMpaTh MH(POpPMAIMI0 W3 HWCTOYHUKOB pA3IMYHBIX THUIIOB, aHAJIU3UPOBATH,
CHCTEMATH3UPOBATh W HWHTEPIPETHUPOBATh MH(OPMAIMIO Pa3IHYHBIX BUAOB U (HOpM
MIPECTABIICHHUS,

CTPYKTYpUpPOBaTh HMH(POPMALMIO, TPEACTaBIATE €€ B  pa3uyHbIX (opmax,
WLTIOCTPUPOBATH IPahuIecKu;

OIICHUBATh HAAEKHOCTh HH(OPMAIMM IO CaMOCTOSTENBHO C(HOPMYIHPOBAHHBIM
KPUTEPHSIM.

2) VHuueepcanvuvie KOMMyHUKamueHole Oelicmeus, 00ecnedusaom c@hopmuposaHHocms
COYUANBLHBIX HABLIKOE 00YUAIOUWUXCSL.
Oo0menue:

BOCIIPUHUMATh U (OPMYIUPOBATH CYXJAECHUS B COOTBETCTBUHU C YCIOBUSMHU U LIEIAMU
oOLIeHMs; SCHO, TOYHO, I'PaMOTHO BbIpaKaTh CBOIO TOYKY 3pEHHUS B YCTHBIX H
MMACbMEHHBIX TEKCTAX, 1aBaTh MOSICHEHUS IO X0y PEIICHUs 3a/1a4yi, KOMMEHTHUPOBATh
MTOJTY4EHHBIN pe3ynbTar;

B X0JIe 00CYX/IEHHsI 337]aBaTh BOIIPOCHI MO CYILECTBY 00CYXKAaeMOM TeMBbI, TPOOIIEMBI,
pelraeMon 3a1a4u, BbICKA3bIBATh UJCH, HALICIICHHBIE HA TIOUCK PEILECHUS; COTIOCTABIIATh
CBOM CYXKJICHUS C CYXKAECHUSAMH JIPYTUX YYaCTHUKOB JHajIora, OOHapyXKUBaTh pa3inyue
U CXOJICTBO MO3ULMUH; B KOPPEKTHOH (opMme (opMyaupoBaTh pa3zHOIIACHUS, CBOM
BO3PaXKCHMS;

IIPENCTABIIATh PE3YJIbTAaThl PELICHUS 3a1a4u, SKCIICPUMEHTA, UCCIEA0BAHNA, IIPOEKTA;
CaMOCTOSTEJIBHO BBIOMpaTh (popMaT BBICTYIJIEHHA C y4ETOM 3a/ad IpPE3eHTAlUU U
0COOEHHOCTEH ayJUTOPUH.

CoTpyaHunyecTBo:

MMOHUMATh U UCTIOJIH30BATh IPEUMYIIECTBA KOMAHTHOW M MHIMBHUIyaIbHOU pabOTHI IpH
pemeHny y4eOHBIX 3a/1a4; TPUHUMATh 11eJIb COBMECTHOH JESITeIbHOCTH, TUIAHUPOBATh
OpraHu3aIlii0 COBMECTHOM paboThl, paclpenesiiaTh BHIbBI padoT, IOTOBAPHBATHC,
00CyX1aTh MPOLIECC U Pe3yJIbTAT pabOThI; 0000IIATh MHEHHSI HECKOJIBKUX JIFOJICH;
y4acTBOBATh B IPYNMNOBBIX (hopMax padoThl (0OCykaeHUs, 0OMEH MHEHUH, «MO3TOBBIE
IITYPMBI» M UHBIC); BBITIOJIHSITH CBOKO YaCTh paOOThI M KOOPJAUHUPOBATH CBOM JICHCTBUS
C APYrMMH YWICHaMU KOMaH/Ibl; OIICHUBATh KAY€CTBO CBOETO BKJIA/a B OOIIUI MPOIYKT
0 KpUTEPUsM, c(HOPMYITHPOBAHHBIM YYACTHUKAMHU B3aUMOICHCTBUSI.

3) Vuusepcanvnoie pecynamuenvle oeticmaus, obecneuusarom Gopmuposanue CMoiCilo8bix

YCMAaHOBOK U HCUSHEHHbLIX HABLIKOG JIUYHOCMU.
Camoopranm3anus:

COCTaBJIATH IUIAH, AJITOPUTM PELICHUS 33aJJauH, BBIOUPATh CIIOCO0 PEIIeHus ¢ y4ETOM
HMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHPOBATh U
KOPPEKTHPOBaTh BapUaHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpMAaLIUH.

CaMOKOHTPOJIb:

BJaJIcTh HAaBBIKAMU I103HABATEIbHOM pC(I)HGKCI/II/I KaK OCO3HaHUA COBCPIIACMBIX
JENCTBUH U MBICIMTEIIbHBIX nmponeccoB, MHUX pe3ylabTaTOB; BJIAACTH criocobamu



CaMOIIPOBEPKHM, CaMOKOHTPOJI IMpOLEecCa M Pe3ysbTaTa PELICHUs MaTeMaTHUYeCKOU
3a/1a4u;

® [PEIBUJAETH TPYAHOCTH, KOTOPBHIE MOTYT BO3HHMKHYTH IIPH PELICHUH 3a]a4H, BHOCUTH
KOPPEKTHBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX, HAWICHHBIX
OIMOO0K, BBISBICHHBIX TPYJHOCTEH;

® OLEHMBaTh COOTBETCTBUE pe3ysibTaTa LEIM U YCIOBUSM, OOBSACHATH MPUUUHBI
JOCTUXKEHHUS] WIM HEJOCTHKEHUS pe3yIbTaTOB JEATENbHOCTH, HAXOIUTh OLIMOKY,
JlaBaTh OLEHKY PUOOPETEHHOMY OTIBITY.

HNPEIMETHBIE PE3YJIbTATbBI
10 KJIACC

OmnepupoBaTh MOHATUSMH: TOUKA, IPSIMAsi, MJIOCKOCTb.

[TpuMeHsTh aKCHOMBI CTEPEOMETPUH U CIIEICTBHS U3 HUX NPU PEIICHHH T€OMETPHUYECKIX
3azad.

OnepupoBaTh TOHSATHAMHU: MAPAVICIBHOCTh W MEPIEHAUKYISPHOCTh TPSMBIX |
IIJIOCKOCTEM.

Knaccuduimposats B3auMHOE pacioioKeHHe MPSIMbIX U TNIOCKOCTEH B TPOCTPAHCTBE.

OnepupoBaTb TOHSTUSMU: JBYTpaHHBIM Yroj, TpaHU JABYIpPaHHOTO Yyria, pedpo
JBYTPAHHOTO yIJIa; TUHEHHBINA YyroJl ABYTPaHHOTO yriia; TpaJdycHas Mepa ABYIPaHHOTO yrIiia.

OnepupoBaTh MOHATUSMU: MHOTOTPAHHMK, BBIMYKJIBIH M HEBBITYKJIbIH MHOTOTPaHHUK,
3JIEMEHTHl MHOTOT'PaHHUKA, TPABUIIbHBIN MHOTOTPaHHHUK.

PacrioznaBaTh OCHOBHBIE BHIbl MHOTOTPAHHUKOB (MHpaMuja; Mpu3Ma, MPSIMOYTOIbHBIN
napajuiesienumne/, Kyo).

KnaccudumupoBaTh MHOTOTpaHHUKH, BBIOMpas OCHOBaHHUS Ui KjacCU(pUKAIIUU
(BBIMMyKJIbIE M HEBBINYKJbIE MHOTOTPAHHUKHW; TPaBUJIbHbIE MHOTOTPAHHUKH; MpPAMbBIE U
HAKJIOHHBIE TPU3MBI, TapaJljIesIeUIIE bl ).

OnepupoBaTh MOHATUSAMU: CEKYIIas MIIOCKOCTb, CEYeHHE MHOTOTPAHHHUKOB.

OOBACHATH MPUHILIMIIBI TOCTPOCHUS CEUEHUH, UCTIONb3Ysl METO/I CIIEIOB.

Crpouth ceueHuss MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BBINOJHATH (BBIHOCHBIE) TJIOCKUE
YepTEeKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX GUTYp: BU]I CBEPXY, COOKY, CHU3Y.

Pemats 3a1aun Ha HAXOXKJICHHE TEOMETPUUECKUX BETUYHH 10 00pa3iiaM Uil aaropuTMam,
MIPUMEHSST U3BECTHbIE AHAIUTUYECKHUE METOJbI MPU PEIICHUU CTAaHAAPTHBIX MaTEeMaTHYEeCKHUX
3a/la4 Ha BBIYMCICHUE PACCTOSHUN MEXAY IBYMS TOYKAMH, OT TOYKU JO MPSIMON, OT TOYKU O
TJIOCKOCTH, MEXKIY CKPEIIUBAIOIIUMUCS TPSIMBIMHU.

Pemats 3a1aun Ha HAXOXKJICHHE TEOMETPUUECKUX BETUYHH 10 00pa3iiaM Uil aaropuTMam,
MIPUMEHSST U3BECTHhIE AaHAIUTUYECKHE METOJBI MPHU PEIICHUH CTAaHAAPTHBIX MaTEeMaTHYEeCKHUX
3alad Ha BBIUMCJICHHE YIJOB MEXIy CKPEUIMBAIOIIUMUCA MPSAMBIMHU, MEXAYy NpPAMOU U
MJI0CKOCTBIO, MEXTY MIOCKOCTSMU, ABYTPAHHBIX YTJIOB.

Boruncnsate 00bEMBI U MIIOMIAAN TOBEPXHOCTEH MHOTOTPAHHHUKOB (MIpU3Ma, MHUpaMuia) ¢
pUMEHEeHHEeM (GOPMYJT; BBIYUCIISITh COOTHOIIEHUS MEKY IJIOLIA/IIMU TOBEPXHOCTEH, 00bEMamMu
110/100HBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATHSAMU: CHUMMETPUS B IPOCTPAHCTBE; ILEHTP, OChb M IUIOCKOCTh
CUMMETPHHU; IEHTP, OChb U MIIOCKOCTh CUMMETPHUH (DUTYPHI.



W3BnekaTh, mpeoOpa3oBbIBATh U MHTEPIPETUPOBATH MH(POPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUIECKUX (PUTYpax, MPEACTABICHHYIO Ha YePTEeKaX U PUCYHKaX.

[IpumensTh reoMeTpuueckue (akTbl JUISI PEHICHHS CTEPEOMETPHYECKUX — 3aiad,
npearojararomux HECKOJIbKO IMaroB pCIICHUA, €CJIW YCJIOBUA NPHUMCHCHUA 3aJlaHbl B SIBHOU
dopme.

[IpuMeHATH NpOCTEMIINE NPOrPaMMHBIE CPEACTBA U JIIEKTPOHHO-KOMMYHHMKALIHOHHBIE
CHCTEMBI [TPU PEIICHUN CTEPEOMETPHUCCKUX 3a7ay.

[IpuBoauTe mHpUMEpPHl MAaTEMAaTHYECKUX 3aKOHOMEPHOCTEHM B IPUPOJE H IKHU3HH,
pacro3HaBaTh MMPOSBJICHNUE 3aKOHOB T€OMETPHUHU B HCKYCCTBE.

HpI/IMCHﬂTB IMOJIYYCHHBIC 3HAHHA Ha IMPAKTHUKE: aHAJIU3UPOBATH PCAJIbHBIC CUTyallUU U
IIPHUMCHSATH HN3YUYCHHBIC IIOHATUA B mponecce IIOHUCKa pemicHuA MaTeMaTn4dycCKn
chopMyIMPOBAaHHON MPOOJIEMBbI, MOJIEIUPOBATh PEATbHBIE CUTYAIlMH Ha SI3bIKE T€OMETPHH,
HCCIIEIOBATh TOCTPOCHHBIE MOJIEIH C HCIOJb30BAaHUEM T€OMETPUUYCCKHX TOHSATHH U TEOPEM,
arrmapara aJIre6pr; pemaTbh NPAKTHYCCKUEC 3aaa4U, CBA3aHHBIC C HAXOXKIACHUCM I'COMETPUICCKUX
BCIIMYUH.

11 KJIACC

OnepupoBaTh NOHITUSIMU: IIMIIMHIPUYECKAs IOBEPXHOCTb, 00pa3yIoLIUe HUINHAPHIECKON
MOBEPXHOCTH; IMJIMHJP; KOHUYECKasl MOBEPXHOCTh, 00pa3ylonie KOHUYECKON MOBEPXHOCTH,
KOHYC; cheprueckasi IOBEPXHOCTb.

Pacno3naBate Tena Bpamenust (MWJIMHIP, KOHYC, cdepa U map).

OOBICHATDH CITOCOOBI TIOJTYICHHUSI TEJT BPAIICHUS.

KnaccuduimupoBaTs B3anMHOE pacmosiokeHue chepsl U MII0CKOCTH.

OnepupoBaTh MOHATUSMHU: LIAPOBOIM CETMEHT, OCHOBAHME CETMEHTA, BHICOTA CErMEHTA;
IapOBOM CJI0I, OCHOBAHUE IIAPOBOIO CJIOA, BBICOTA MIAPOBOTO CJIOS; IAPOBOM CEKTOP.

Boruncnsate 00bEMBI U IUIONIAIM MOBEPXHOCTEH TeN BpallleHUsl, TEOMETPUUYECKUX Tell C
pUMeHeHHeM (HOopMyIL.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAHHHMK, BIUCAHHBIA B cdepy M OMHCAHHBIM OKOJIO
cdepsl; cepa, BUcaHHAs B MHOTOTPAHHUK UJTU TEJIO BPAIICHHUS.

BbryncnsaTe COOTHOLICHUS MEKIY TUIOMIAIIMU MOBEPXHOCTEN M 00bEMaMU NOTI0OOHBIX Tell.

N3o00paxkate u3yyaemble (UIYpbl OT PYKHM U C HPUMEHEHHEM IIPOCTBIX UYEPTEKHBIX
UHCTPYMEHTOB.

BoInosHATE (BBIHOCHBIE) INIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX QUTYP: BUL
CBEpXY, COOKY, CHH3Y; CTPOUThH CEUCHHUS TEJ BPAIICHUS.

W3Bnekatb, HHTEPIPETUPOBATh U MPeoOpa30BbIBaTh MHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMEeTPHUECKUX (PUrypax, MPeACTaBICHHYIO HA YePTEeKaxX U PUCYHKAX.

OnepupoBaTh MOHSATHEM BEKTOP B IIPOCTPAHCTBE.

BoInonHATE A€WCTBUS CIOXKEHHSI BEKTOPOB, BEIYMTAHUSI BEKTOPOB M YMHOKEHHUSI BEKTOPA
Ha YHCT0, OOBSICHAThH, KAKUMU CBOMCTBAMU OHM 00JIa/1a10T.

[IpumeHsTh MpaBUiIoO Mapauienenuneaa.

OnepupoBaTh MOHATUSAMU: JIEKAPTOBHI KOOPAMHATHI B MPOCTPAHCTBE, BEKTOP, MOIYINb
BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, yroll MEKIY BEKTOpPaMH, CKaJIspHOE
MPOU3BEICHNE BEKTOPOB, KOJUTMHEAPHBIE U KOMILIAHAPHBIE BEKTOPHI.

Haxonuth cymMMy BEKTOPOB UM MPOU3BEICHUE BEKTOPA HA YHUCIIO, YTOJl MEXKIY BEKTOPaMHU,
CKaJsIpHOE TIPOU3BEICHIE, PACKIIAIBIBATh BEKTOP MO JBYM HEKOJUIMHEAPHBIM BEKTOPAM.



3aaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOU CHCTEME KOO/ IMHAT.

[IpumensTh reoMeTpuueckue (akTbl JUISL PEHICHHS CTEPEOMETPHUYECKUX — 3aiad,
npearojararomux HECKOJIbKO IMaroB pCIICHUA, €CJIW YCJIOBUA NPHUMCHCHUA 3a/laHbl B SIBHOU
dopme.

Pemratn HpOCTeﬁHII/IC rCOMETPHUICCKUC 3aa4u Ha NPUMCHCHHUEC BECKTOPHO-KOOPAUHATHOT'O
MeTo/1a.

Pemratn 3aJa4u Ha JOKa3aTCJIbCTBO MATEMATHYCCKUX OTHOILICHUHA WU HaXO0XICHHUC
rCOMETPHUICCKUX BCIHUYHH I10 06pa311aM WKW aJirOpyuTMam, MpUMCHASA W3BCCTHBIC MCTOABI IIPU
PEIICHNU CTAHAAPTHBIX MATEMATUYCCKUX 3a/1a4.

[IpuMeHATH NpOCTEMIINE NPOrPaMMHBIE CPEACTBA U JIIEKTPOHHO-KOMMYHUKALlHOHHBIE
CHCTEMBI [TPU PEIICHUN CTEPEOMETPHUECKUX 3a7ay.

[IpuBoauTe mNpUMEpPHl MaTEMaTHYECKUX 3aKOHOMEPHOCTEHM B IPUPOJE H IKHU3HH,
pacro3HaBaTh MMPOSBJICHNUE 3aKOHOB T€OMETPHUHU B HCKYCCTBE.

HpHMCHfITb IMOJIYYCHHBIC 3HAHHA Ha IMPAKTHUKE: aHAJIMU3UPOBATH PCAJIbHBIC CUTyallUd U
MIPHUMCHSATH HU3YYCHHBIC IIOHATUA B mponecce IIOHUCKa pemicHuA MaTeMaTn4dycCKn
chopMyITUPOBAaHHON MPOOJIEMBI, MOJIETUPOBATh PEATHHBIC CUTYAIlMM Ha SI3bIKE TEOMETPHH,
HCCIIEIOBATh MOCTPOCHHBIE MOJENIN C HCIOJIb30BAHUEM T€OMETPHUYCCKHX TOHATHH U TEOPEM,
arrapara aﬂre6p51; pemaTh NPpaKTHYCCKHUE 3aaa9u, CBA3aHHBIC C HAXOXKICHUEM I'COMETPUICCKUX
BCIIMYUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoinyecTrBo DJIeKTpOHHbIe (LN (PPOBbHIE)
o/ HaumeHoBaHue pa3/ie/ioB M TeM NPOrPaMMbI 4ACOB B ——
1 BBenenune B ctepeoMeTpuio 10
) [psimbIe 1 i‘[J‘IOCKOCTI/I B IIpocTpaHcTBe. [lapamiensHOCTh MPSMBIX U 12
IUIOCKOCTEH
3 [lepneHIuKyIApHOCTH MPSAMBIX U MJIOCKOCTEN 12
4 Yrusl MeXy IPAMBIMU U IUIOCKOCTSIMHU 10
5 MHororpaHHuKH 11
6 OOBEMBI MHOTOTPAaHHUKOB
7 [ToBTOpEHUE: CEUCHNUSI, PACCTOSIHHS U YTIIBI
OBHIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68

11 KJIACC

Ne

HaumeHnoBaHue pa3ejioB U TeM NIPOrPaMMBbl

KoanuyecTBo 4acos

JuaexkTpoHHble (HUpoBHIE)

n/n oOpa3oBaTe/ibHbIE pecypchl
1 Tena Bpamenus 12
2 OO6BbEMBI TEn 5
3 BekTopsl 1 KOOpIMHATHI B IPOCTPAHCTBE 10
4 [ToBTOpEHME, 0000IIEHNE, CUCTEMATH3aIUs 3HAHUN 7
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KonnuectBo | JiexkTpoHHble HU(pPOBLIE
Tema ypoka
n/n 4yacos o0pa3oBaTe/bHbIE PECYpPChI
OcHOBHbIE IOHATHS CTEPEOMETPUU: TOUKA, MPSAMasi, INIOCKOCTb, IPOCTPAHCTBO.
1 [IpaBuna n300pakeHust HA PUCYHKAX: H300paKEHHUS TUNIOCKOCTEH, MapaieIbHBIX 1
MPSIMBIX (OTPE3KOB), CEPETUHBI OTPE3Ka
[TonsTHs: Nepecekarouecs IIOCKOCTH, IEpPEeceKaronecs psiMasi U II0CKOCTh 1
[TonsTHs: nepecekaroluecs IIOCKOCTH, IEPEeCceKaoNnecs psiMasi U III0CKOCTh 1
4 3HaKOMCTBO ¢ MHOTOIpaHHUKaMH, H300paKeHNe MHOTOI'PaHHUKOB Ha PUCYHKAX, 1
Ha IPOEKLMOHHBIX YepTexax
5 HavanpHble cBeieHus 0 Kyoe U nupamue, X pa3BEpPTkU U Moaenu. CeueHus 1
MHOTOTPaHHUKOB
6 HauanbHble cBeieHHs 0 KyOe U upaMuJe, X pa3BEPTKU U Mojaenu. CedeHus 1
MHOTOTPaHHUKOB
7 ITonsiTne 06 akCHOMAaTUYECKOM MOCTPOECHUH CTEPEOMETPUU: AKCHOMBI 1
CTEPEOMETPHUH U CIEACTBHS U3 HUX
8 [TonsiTne 06 aKCHOMATUYECKOM ITOCTPOEHUH CTEPEOMETPUU: AKCHOMBI 1
CTEPEOMETPHUH U CIEACTBHS U3 HUX
9 [TonsiTne 06 aKCHOMATUYECKOM IOCTPOECHUH CTEPEOMETPUU: AKCHOMBI 1
CTEPEOMETPUH U CIEACTBUS U3 HUX
10 [TonsiTue 06 aKCHOMAaTUYECKOM IOCTPOECHUH CTEPEOMETPUU: AKCHOMBI 1
CTEPEOMETPUH U CIEACTBUS U3 HUX
1 B3aumHoe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOLIUECS, 1
NapajuIeNIbHbIE U CKPEIUBAIOIIHUECS IPSIMbIE
12 [TapannenbHOCTB NPSAMBIX M INIOCKOCTEN B IPOCTPAHCTBE: NapaJUIEIbHBIE ITPSIMbIE 1

B IIPOCTPAHCTBE; NapAJIIEIBHOCTh TPEX MPSIMBIX




[TapannensHOCTh IPSMBIX U IJIOCKOCTEH B pocTpancTBe: [lapainenbHoCTh

13 . 1
MPSIMOH U TUIOCKOCTH
14 VYTIuBl ¢ COHaNPaBJICHHBIMA CTOPOHAMH 1
15 VYroJ1 MeX 1y IPSMBIMU B IIPOCTPAHCTBE 1
16 YroJ1 MeX 1y IPSMBIMU B IIPOCTPAHCTBE 1
17 [TapannensHOCTh TIIOCKOCTEH: MapaiesibHbIE TIIIOCKOCTH 1
18 CBoiicTBa apauUICTBHBIX MIOCKOCTEH 1
19 [IpocTeiimme mpocTpaHCTBEHHBIE PUTYPHI HA TIIOCKOCTHU: TETPAdAP, KyO, 1
napaJiesIeuIe;|
20 [TocTpoenue ceueHwmit 1
21 [Toctpoenue ceuenuit 1
29 KonTtponsHas paborta no teme "[Ipsimble U MIIOCKOCTH B TPOCTPAHCTBE. 1
[TapamiensHOCTh NPSAMBIX U IIJIOCKOCTEN"
93 [lepneHTUKyYIAPHOCTD MPSAMOI U TIIOCKOCTH: MIEPIEHIUKYIIIPHBIE MIPSMBIE B 1
MIPOCTPAHCTBE
24 [Ipsimble mapasienbHble U NEPIeHIUKYISIPHbBIE K IIOCKOCTH 1
25 [Ipsimble mapasienbHble U NEPIeHIUKYISIPHbBIE K IUIOCKOCTH 1
26 [Ipu3Hak nepneHaUKYIIPHOCTH MPSAMOM U TNIOCKOCTH 1
27 [Ipu3Hak nepneHUKYIIPHOCTH MPSAMOM U TNIOCKOCTH 1
28 Teopema o psaMoit epreHANKYISIPHON TIOCKOCTH 1
29 Teopema o npsaMoit epreHANKYISIPHOMN TIOCKOCTH 1
30 Teopema o psaMoit epreHANKYISIPHOMN TUIOCKOCTH 1
31 [leprieHAMKYSAp U HAKIOHHBIE: PACCTOSTHUE OT TOYKH JI0 IIOCKOCTH, PACCTOSTHUE 1
OT IPSMOM JI0 TUNIOCKOCTH
39 [leprieHAUKYSAp U HAKIOHHBIE: PACCTOSTHUE OT TOYKH JI0 IIOCKOCTH, PACCTOSTHUE 1

oT HpHMOI‘;I A0 IIIIOCKOCTHU




[lepneHiuKyIssp M HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU J0 IVIOCKOCTH, PACCTOSIHUE

33 OT IPSAMOM JI0 TJIIOCKOCTH

34 [lepnieHIuKyIIp M HAKJIIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IJIOCKOCTH, PACCTOSIHUE
OT IPSIMOM JI0 TIIOCKOCTH

35 VYTIibl B IPOCTPAHCTBE: YTOJ MEXKIY IPSIMON U TUIOCKOCThIO

36 JIByrpaHHbIN yroJ, JUHEHHBINA yroJl ABYIPaHHOTO yria

37 JIByrpaHHBIN yroJi, TUHEHHBIN YTOJl ABYTPaHHOTO YyIJia

38 [MeprieH IUKYISIPHOCTD TIOCKOCTEN: TPU3HAK MEPIICHIUKYISIPHOCTH JIBYX
IIJIOCKOCTEMN

39 [TeprieH IUKYIISIPHOCTD TIOCKOCTEN: TPU3HAK MEPIICHIUKYISIPHOCTH JIBYX
IIJIOCKOCTEMN

40 [TepnieHIUKYISIPHOCTD TIOCKOCTEMN: TPU3HAK MEPIICHIUKYISIPHOCTH JIBYX
IIJIOCKOCTEMN

41 Teopema o TpEX mepHeHANKYIAPAX

42 Teopema o TpEX mepHeHANKYIApAX

43 Teopema o TpEX mepHeHANKYIApAX

44 KonTtponbHas padota o temam "[lepneHIuKyIIpHOCTD MPSAMBIX U IDIOCKOCTEH" 1
"Vrael MKy NPSIMBIMU U TIOCKOCTSIMU"

45 [ToHsiTHE MHOTOTPaHHUKA, OCHOBHBIE JIEMEHTHI MHOTOI'PaHHUKA, BBIITYKJIbIEC U
HEBBINYKJIbIE MHOTOTPaHHUKH; Pa3BEPTKA MHOTOT'PAaHHUKA

46 [Ipu3ma: n-yroybHas npu3Ma; TpaHd U OCHOBAHUS IPU3MBL; IIPsIMasi U HaKJIOHHAS
MIPU3MBI; OOKOBAs U MOJIHAS MOBEPXHOCTH MPU3MBI

47 [Napannenenunen, NpsSMOYTOIbHBIN apauIeTICHHIe]] i €T0 CBONCTBA

48 [Mupamuna: N-yronbHasi mUpamMuaa, TpaHU U OCHOBaHWE MTUPAMUIBI; OOKOBAs U

IOJIHaA NOBCPXHOCTh MUPAMU/IBI; IIPABUJIBHAA U yceqéHHasl nupaMmua




HpaBI/IJIBHBIe MHOTI'OT'paHHUKH: MIOHATUC ITPABUIIBHOI'O MHOT'OI'paHHUKaA,

49 MpaBUIbHAS IPU3MA U MPaBWIIbHAS MMPAMUIA; TPABUIIbHAS TPEYroJbHas 1
MUpaMUa U PaBUIILHBINA TETPadp; KyO

50 [IpencraBieHue o NpaBUILHBIX MHOTOTPAHHUKAX: OKTAa3/Ip, JOAEKa3Ap U UKOCASP. 1
CummeTpus B MPOCTPAHCTBE: CHMMETPHS OTHOCUTEIBHO TOUKH, TIPSMOIA,

51 TUTOCKOCTH. DIIEMEHTHI CHMMETPHUH B MTUPaMUIax, apaliesienuneax, 1
MPAaBHIILHBIX MHOTOTpaHHHUKAX

52 Boruncnenue 31eMeHTOB MHOTOTPAHHUKOB: pEOpa, AMAaroHaH, Yriibl 1

53 [Tnouraas OOKOBOM MOBEPXHOCTU U MOJTHON MOBEPXHOCTH MPSAMOI PU3MBI, 1
IJIOLIa/1b OCHOBAHUM, TeopemMa 0 OOKOBOM MOBEPXHOCTH MPSIMON TPU3MBI

54 [Tnommame OOKOBOM MOBEPXHOCTH U TIOBEPXHOCTH NPABUIHLHON MUPAMUJIBI, TEOPEMA 1
0 TUIOMIAM OOKOBOW MOBEPXHOCTH YCEUEHHON TTHUPAMHUIBI

55 KounTponbnas paborta o teme "MHororpanHHuku" 1

56 [Tonsitue 06 006BEME 1

57 O06bEM TMpaMuUIBI 1

58 O06bEM TUpamMuIbI 1

59 O06BEM TUpaMu bl 1

60 O06BEM TUpaMu bl 1

61 O06BEM TPU3MBI 1

62 OO0BEM MTPU3MBI 1

63 OO0BEM MTPU3MBI 1

64 KonTponsnas pabora o teme "OO0bEMBI MHOTOTPaHHUKOB" 1

65 IToBTOpenue, o0oOIIeHNe cucTemMaTu3aus 3HaHui. [loctpoenue ceuenuii B 1

MHOTOT'paHHUKE




[ToBTOpenue, 00o0IIeHNE cucTeMaTU3alus 3HAaHUN. Brrurciienne paccTosHuUi:

66 MEXKy IBYMS TOYKaMH, OT TOYKHU [0 MPSAMOM, OT TOUKH A0 ITIOCKOCTH, MEXKILY 1
CKpELIUBAIOIIMMUCS IPSIMBIMHU
67 Hrorosas koHTpoJbHAs paboTa 1
[ToBTOpenue, 0000IIEHNE cUCTEMAaTH3aUsl 3HAHUH. BrIarcIieHne yrioB: MexmIy
68 CKPELIMBAIOIIMMHUCS IPSIMBIMH, MEKy PSIMOU U IIIOCKOCTBIO, ABYTPAHHBIX 1
YIJIOB, YIJI0B MEXAY IUIOCKOCTSIMHU
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

Ne KonuuectBo | JiekTpoHHbIe IHPPOBHIE
Tema ypoka
n/n 4yacoB o0pa3oBaTejibHbIE PeCypChl

1 Cdepa u map: meHTp, paanyc, ITuameTp; TIONaab MOBEPXHOCTH ChEphI 1

) B3aumHoe pacmonoxenue cepsl U MI0CKOCTH; KacaTelbHas TUIOCKOCTh K cdepe; 1
101 A Tb CHephl

3 N3obpaxenue chepsl, mapa Ha miaockoctu. CeueHus mapa 1

4 [unuaapudeckas MOBEpXHOCTh, 00pa3yrOIIHe UIHHIPHISCKOH TTOBEPXHOCTH, OCh 1
JTHHIPUIECKON TTIOBEPXHOCTH

5 Hunuaap: ocHOBaHUS ¥ OOKOBas TIOBEPXHOCTH, 00pa3yIONIast U OCh; TUIOIIATh 1
OOKOBOH U MOJIHON MOBEPXHOCTH

5 N3obpaxenune munuHapa Ha TIockocTh. Pa3BépTka nunuuapa. CedeHust MUMHIpa 1
(TTOCKOCTHIO, MApATIICIIBHON WM TIEPIICHAUKYIISIPHOM OCH ITUITUHAPA)

7 Konnueckas noBepxHOCTh, 00pa3yromirie KOHMYECKO MOBEPXHOCTH, OCh U 1
BEpIIMHA KOHUYECKOW MOBEPXHOCTU

3 Konyc: ocHOoBaHuWe U BepIIrHa, 00pa3yroIIasi ¥ 0Ch; IJI0MIAlb OOKOBOM M MOJTHOM 1
MMOBEPXHOCTHU

9 YceuéHHbIN KOHYC: 00pa3yrolue 1 BbICOTa; OCHOBaHUS U OOKOBasi MOBEPXHOCTh 1
N3o00paxkenue koHyca Ha miaockoctu. Pa3épTka konyca. CeueHus: KoHyca

10 (TJIOCKOCTBI0, MapallIeIbHON OCHOBAHUIO, U TNIOCKOCTHIO, MPOXOASIIEH Yepes 1
BEPIIHHY)

11 KomOunarmms Ten BpamieHuss 1 MHOTOT'PAaHHUKOB 1

12 MHororpaHHHK, OMUCaHHBINA OKOJIO chepsl; chepa, BUcaHHAs B MHOTOTPAaHHHUK 1
WJIH B TEJIO BpallleHUS

13 [Tonsitre 06 06béMe. OCHOBHBIE CBOMCTBa 0OBEMOB TET 1

14 O0BEM MIMHIpa, KOHyca 1

15 O06bEM mapa u miaomaas chepbl




[MonoGHbIe Tena B mpocTpancTBe. COOTHOMICHUST MEXKTY TIOMIAISIMHI

16 N 1
MMOBEPXHOCTEH, 00BEMAMHU MOJOOHBIX TET

17 KonTtponsHas padora no Temam "Tena Bpamenus” u "Oobemsbr Ten" 1

18 BekTop Ha IIIOCKOCTH U B IPOCTPAHCTBE 1

19 CrnosxeHue 1 BBIYUTaHUE BEKTOPOB 1

20 YMHOKEHHE BEKTOPa Ha YHCIIO 1

21 Paznoxenne BekTopa 1mo TpéM HEKOMILIaHAPHBIM BekTopaM. [IpaBuio 1
napajuiesienunesaa

22 Pemrenne 3aga4, CBA3aHHBIX C IPUMEHEHUEM ITPaBUII IEUCTBUI C BEKTOPaMHU 1

93 [IpsimoyronpHast cucTeMa KOOpIUHAT B IPOCTpaHCTBE. KooparHATH BEKTOpA. 1
[Ipocreitmue 3a1aun B KOOpAMHATAX

24 Yron mexay Bekropamu. CKaJsipHOE TPOU3BEICHUE BEKTOPOB 1

25 Brruncienue yriioB MeXay IpsIMBIMH M TUIOCKOCTSIMHA 1

26 KoopanHaTHO-BEKTOPHBIN METOJI IPH PEIICHUN T€OMETPUUYECKUX 3a1a 1

27 KonTtponbHas padoTa o Teme "BeKTopbl 1 KOOPAUHATHI B MPOCTPaHCTBE" 1

08 [ToBTOpeHue, 0600mEeHNne U cucTeMaTu3anus 3HaHuid. OCHOBHbIE GUTYPBI, (PAKTHI, 1
TEOpPEMBI Kypca IIIaHUMETPUU

29 [ToBTOpEeHuEe, 0600mIEeHNne U cucTeMaTu3anus 3HaHuii. OCHOBHbIE GUTYPBI, (PAKTHI, 1
TEOpPEMBI Kypca IJIaHUMETPUU

30 [ToBTOpenue, 06001IeHNE U cUCTeMaTU3alusl 3HaHUH. 3a1auu INIaHUMETPUU U 1
METO/IbI X PELICHHS

31 [ToBTOpeHue, 06001IeHNE U cUCTeMaTU3allus 3HaHUH. 3a7auu TUIAaHUMETPHU U 1
METO/IbI X PELICHHS

39 [ToBTOpeHue, o0oOIIeHNe U cucTeMaTH3alMs 3HaH!i. OCHOBHBIE GUTYpPBI, (HAKTHI, 1
TEOpPEMBbI Kypca CTEpeOMEeTpUn

33 HToroas koHTpoJbHAsA paboTa 1




34 [ToBTOpEeHue, 0600IICHNE U CHCTEMAaTU3aIUs 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34







