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MOSICHUTEJIBHAS 3AITUCKA

Pabouas mporpamma yue6HOro Kypca «I'eomerpus» 0a30BOro ypoBHs Ui 00y4YarOMIUXCs
10-11 xiaccoB pazpaboraHa Ha ocHOBe DenepaibHOr0 rocyIapcTBEHHOIO 00pa3oBaTEIBLHOIO
CTaHJapTa CpexHero oomero oOpa3oBaHUs, ¢ Y4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUH,
MPEIBSBIAEMBIX K MaTeMaTHYECKOMY OOpa30BaHUIO, M TPATUIMA POCCHIUCKOTO 0Opa3OBaHMSI.
Peamm3anmss  mporpaMMbel  oOeCHieUYMBAeT  OBJAJCHWE  KITFOUYEBHIMH  KOMIIETEHIIHSMH,
COCTABJISIIOLIMMU OCHOBY JUI CaMOpPa3BUTHSL M HEMpPEPBIBHOIO 00pa30BaHUs, IEIOCTHOCTb
O0IIEKyIETYPHOTO, THYHOCTHOTO ¥ MIO3HABATEILHOTO PA3BUTHS JTMYHOCTH O0YUJAIOIIHXCS.

HEJIA N3YYEHHUSA YYEBHOI'O KYPCA

BaxknocTe yueOHOTO Kypca Te€OMETpUM Ha YpPOBHE CpeAaHero oOImiero oOpa3oBaHHs
00yCJIOBJIEHA MPAKTHYECKOW 3HAYMMOCTBIO METANpPEIMETHBIX W TPEAMETHBIX pPE3yIbTaTOB
00y4YeHHs TEOMETPHH B HAIPABJICHUU JIMYHOCTHOT'O PAa3BUTHS OO0y4aroIIUXcs, (OPMHPOBAHUS
(YHKIMOHATBHON MaTeMaTUYeCKOH TPaMOTHOCTH, W3YYCHHS JPYTUX YYEOHBIX IHCUUIUIHH.
PasButne y oOydaromuxcsi MPaBHIBHBIX TIPEACTABICHUH O CYIHOCTH W TPOHCXOXICHUU
TeOMETPHUECKUX a0CTPaKIMii, COOTHOIICHUH PEATbHOTO M HICAIBHOT0, XapaKTepe OTPAKCHUS
MaTeMaTHYeCKOW HayKOH SBJICHUH U MPOLECCOB peaJbHOTO MUpA, MECTE T€OMETPUH B CUCTEME
HAayK W pOJIM MaTeMaTHYECKOTO MOJCIUPOBAHMS B HAyYHOM IIO3HAHWM W B TIPAKTHKE
CIocoOCTBYeT (OPMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUS YyYallUXCs, a TaKKe KayecTB
MBIIICHUS, HEOOXOUMBIX JUTS aJIalTallii B COBPEMEHHOM OOIIECTBE.

I'eomerpust siBisieTcst OAHMM U3 0a30BBIX IPEIMETOB HA YPOBHE CPEIHEro OOILIEro
oOpazoBaHMsl, TaK KaK O0ECHEYMBAaET BO3MOXXHOCTh M3YUEHHS KaK JUCIUILUINH €CTECTBEHHO-
Hay4HOU HaIIPaBJICHHOCTH, TaK U T'YMaHUTapHOMU.

Jlornueckoe MebIuIeHUE, (GOPMHpPYEMOE TPU HM3YYCHHUU OOYUYAIONIMMUCS TOHSITUHHBIX
OCHOB TEOMETPUH M TOCTPOCHHH LIEMOYKH JIOTUYECKUX YTBEPKACHUI B XOIE peIIeHUs
TEOMETPUUECKUX 3a]la4, YMEHHE BBIIBUTATh W ONPOBEPraTh THUIIOTE3bl HEMOCPEICTBEHHO
WCTIONB3YIOTCS TIPH PEIICHWH 3aJad eCTECTBEHHO-HAyYHOTrO IMKJIA, B YAaCTHOCTH M3 Kypca
buszuky.

YMeHrne OpUEeHTHPOBATHCSI B MPOCTPAHCTBE WIPAET CYIIECTBEHHYIO pPOJb BO BCeEX
005acTsIX AeATeNIbHOCTH uenoBeka. OpHeHTalus 4yelloBeKa BO BPEMEHM U MPOCTPAHCTBE —
HEOOXO/IMMOE YCIIOBHE €ro CONHAIBHOTO OBITHS, (hopMa OTPaKEHHUS OKPYXKAIOIIETO MHPA,
yCIOBHE  YCHEIIHOIO TIO3HAHUS W  aKTHUBHOTO IpeoOpa3oBaHusl  JICHCTBUTEIBHOCTH.
OnepupoBaHHe MPOCTPAHCTBEHHBIME 00pa3aMi 00bEUHSIECT Pa3HbIC BHJIbI YUCOHON U TPYIOBOM
NeATeNbHOCTH, SBJISIETCS OJHUM W3 NMPO(ECCHOHATBHO BAXKHBIX KAYECTB, MOITOMY aKTyallbHA
3aaya (GOPMHUPOBAHUS y OOYYArOIIUXCS MPOCTPAHCTBEHHOTO MBIIUICHHS KaK Pa3HOBHIHOCTH
00pa3HOr0 MBIINUICHHS — CYIIECTBEHHOIO KOMIIOHEHTa B TIOATOTOBKE K TPAKTHYECKOH
JeSITEIBHOCTH TI0 MHOTUM HAllpPaBJICHUSIM.

Iens ocBOeHMS TporpaMMbl yueOHOTO Kypca «I'eoMeTpusi» Ha 6a30BOM YpOBHE 00ydeHUS
— o0mieoOpa3oBarenbHOE U OOIIEKYJIBTYpHOE pa3BUTHE OOyyaromuxcs depe3 oOecredeHue
BO3MOXXHOCTH TPHOOPETEHUSI W UCIIONE30BAHMS CUCTEMATHUECKUX T€OMETPHUECKIX 3HAHHWHA U
JeUCTBUH, CrIeU(pUUHBIX T€OMETPUH, BO3SMOKHOCTHU YCIIEIIHOTO MPOJOKEHUST 00pa30BaHMsI 110
CTEUAIBHOCTSIM, HE CBSI3aHHBIM C MTPHUKJIAJHBIM UCTIOIB30BAaHUEM I'€OMETPHUH.

[Iporpamma mo reoMeTpun Ha 0a30BOM YPOBHE NpEIHA3HAYEHA JUIA OOYYaOLIMXCS
CpelHEH WIKOJbl, HE WCIBITHIBABIIMX 3HAYUTEIBHBIX 3aTPYIHEHHH Ha YPOBHE OCHOBHOTO
obmrero obpaszoBanus. Takum oOpazoM, oOydaromuecss Ha 0a30BOM YpPOBHE JOKHBI OCBOUTH
o0IIMe MaTeMaTHYECKHEe YMECHHUS, CBSI3aHHBIC CO CHEIM(HUKON reOMETpUU U HEOOXOJUMBIC JUIS
KHU3HU B COBPEMEHHOM 001ecTBe. KpoMe 3Toro, OHM MMEIOT BO3MOXXHOCTh H3yYHTh T€OMETPHIO



Oosee riryOOKO, €ciM B JajdbHENWIIEM BO3HUKHET HEOOXOJUMOCTh B F€OMETPUUECKUX 3HAHUAX B
podecCHOHATBHOMN e TebHOCTH.

JlocTHKeHHe 1eT OCBOEHUS TPOrpaMMbl 00ECIIEUNBAETCS PELIEHUEM COOTBETCTBYIOIINX
3anau. [IpuopureTHpIMu 3a7jauamMu 0CBOEHUs Kypca «I'eomerpumn» Ha 6a30BoM ypoBHEe B 10—11
KJ1accax sBJISIOTCS:

e (opmupoBaHHE MpPEACTABIECHUS O T'EOMETPUM KAaK YaCTH MHPOBOM KYJIbTYphl U

OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOLIUM MHUPOM,;

e (opMHpOBaHHE IMPEJCTABIECHUS O MHOIOIpDAaHHMKaxX M Tejlax BpalleHUs Kak o
BAKHEHIINX MAaTEMaTHUYECKUX MOJEIAX, MMO3BOJISIIOLINX ONUCHIBAaTh U U3Yy4aTh pa3HbIE
SIBJICHUSI OKPY’KaIOIIEro MUPA;

e (opmupoBaHHe yMeHHUs paclo3HaBaThb Ha yepTexax, MOAENSAX U B PEaJbHOM MHpE
MHOT'OI'PaHHHMKH U TeJla BpaIleHus;

e OBJQJICHUE METOJaMH peIIeHUs 3a7ad Ha IOCTPOCHUS Ha HM300paXKEHUAX
MIPOCTPAHCTBEHHBIX (HUTYD;

e (opMHpOBaHHE YMEHMs ONEPUPOBATH OCHOBHBIMU MOHATUSIMHM O MHOTOTPaHHUKAX U
TeJax BpallleHusl U UX OCHOBHBIMH CBOICTBaMU;

® OBJIQJICHUE AITOPUTMAaMH PEIICHHs] OCHOBHBIX THIIOB 3a/1a4; ()OPMUPOBAHHE YMEHUS
IPOBOJUTH  HECIOXHBIE  JIOKAa3aTeIbHBIE  PAcCy)KICHMS B  XOJ€  peIleHUs
CTEpEOMETPUUECKHX 3a]a4 U 3a]1a4 C IPAKTUUECKUM COJIEPIKAHNUEM;

® Da3BUTHE HHTEIUIEKTYaJlbHBIX M  TBOPUYECKUX CIIOCOOHOCTEH  OOydarommxcs,
MO3HABaTEIbHOM aKTUBHOCTH, UCCIIE0BATENbCKUX YMEHUM, KPUTUYHOCTH MBIIIICHHS;

e (opmupoBaHre (YHKIMOHAIBLHOW TI'PAMOTHOCTH, PEJICBAHTHOW T'C€OMETPUHU: yMEHHE
pacrio3HaBaTh IPOSBIECHUS T€OMETPUYECKUX MOHATHH, 00bEKTOB U 3aKOHOMEPHOCTEH B
peanbHBIX KU3HEHHBIX CUTYAIMsIX M TPU H3YYEHUH JPYTUX YYEOHBIX IPEIMETOB,
IPOSIBJIEHUS] 3aBUCUMOCTEH W 3aKOHOMEpHOCTeH, (OpMYIMpOBaTh HX Ha S3bIKE
reoMeTpUd M co37aBaThb I'EOMETPUYECKHE MOJENH, MPUMEHATh OCBOEHHBIN
FEOMETPUUYECKUI amnmapaT [ pPELIeHUus IPAKTHKO-OPMEHTHUPOBAaHHBIX —3ajad,
MHTEPIPETUPOBATH U OLIEHUBATH ITOJYYEHHbIE PE3YJIbTATHI.

OTnuuuTenbHOM 0COOEHHOCTBIO MPOrPaMMBI SBJISIETCS BKIIOUEHHE B KYpC CTEPEOMETPHH
B HauyajJle €ero Hu3ydyeHUs 3aJady, peIlaeMblX Ha YPOBHE MHTYUTHUBHOIO IIO3HAHMS, U
onpenenéHHBIM 00pa3oM OpraHM30BaHHas paboTa Haj HHUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JOTMYECKOTO M IMPOCTPAHCTBEHHOI'O MBIIIICHUS, CTUMYJIUPYET HPOTEKaHWE HWHTYUTHUBHBIX
MIPOLIECCOB, MOTUBUPYET K JalbHEUIIEMY N3YUEHHIO MPEAMETA.

[Ipenmourenne OTAAETCS HAMNIAJHO-KOHCTPYKTUBHOMY METONYy OOY4YEeHMs, TO €CTh
TEOPETUYECKUE 3HAHMSI UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb MPEAMETHO-IIPAKTUUYECKON
NedaTeNbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUH Yy YydalluXcsi B  Kypce
CTEepEOMETPHUH MTPOBOAUTCS 3a CUET PELeHUs 3a/1ad Ha CO3[JaHHe MPOCTPAHCTBEHHBIX 00pa30B U
3aJay Ha OIEPHUPOBAaHHE MPOCTPAHCTBEHHBIMH oOpa3zamu. Co3gaHue obOpa3a MPOBOAUTCS C
OIIOpOH HA HAIJISTHOCTh, a ONIEPUPOBAHUE 00Pa30M — B YCIOBHUSAX OTBJIEUCHMs OT HAIJISAAHOCTH,
MBICJIEHHOT'O U3MEHEHHUSI €0 UCXOAHOIO COJIEP/KaHuUs.

OcHOBHBIE cojaepkarelnbHble JuHUM Kypca «['eomerpum» B 10-11 kmaccax:
«MHororpanHukn», «IIpsMble U IJIOCKOCTH B NPOCTPAHCTBEY, «Tena BpameHus», «Bekropsl u
KOOPJMHATHI B IpocTpaHcTBey. DopMupoBaHHe JOrMUECKHX YMEHUI pacrpeenseTcss He TOJIbKO
M0 COJEpPKATETbHBIM JIMHUSM, HO W TO TojJaM OOy4YeHHS Ha YpPOBHE CpPEIHEr0o OOIIero
o0Opa3oBaHus.



Conepxkanue o00pa3oBaHHs, COOTBETCTBYIOLIEE IPEAMETHBIM pe3yjibTaTaM OCBOCHHUS
paboueii mporpamMmbl, pacrpeeaEHHbIM 0 ToAaM 00yUeHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3oM,
YTOObl  OBJAJCHME T'EOMETPUYECKUMH  IOHATHSAMM M HaBbIKAMU  OCYILECTBIISAJIOCH
MIOCJIE/IOBATEIbHO U TIOCTYINATENbHO, C COONIIOJICHMEM IPUHIIMIA MPEEeMCTBEHHOCTH, YTOObI
HOBBIE 3HAHUS BKIJIIOYAIIUCH B OOLIYIO0 CUCTEMY I€OMETPUUYECKUX MPEeACTaBIECHUI 00yJaroumxcs,
pacmmpsis 1 yrayonsis e€, o0pas3yst IpOYHble MHO)KECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3ydenne reomerpun orBoauTcs 2 yaca B Heaento B 10 kimacce u 1 yac B Hepento B 11

KJ1acce, BCero 3a JiBa roga oOyuenus - 102 yyeOHbIX yaca.



COJEPKAHUE YYEBHOI'O KYPCA
10 KUIIACC

IIpsiMbIe M IJIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS cTepeoMeTpur. Touka, mpsmMas, II0CKOCTb, pocTpaHCcTBo. [loHATHE
00 aKCHOMaTHYECKOM ITOCTPOEHUH CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUH U CIIEJICTBHS U3 HUX.

B3anMHOe pacniosiokeHue NpsIMBIX B IPOCTPAHCTBE: IIEPECEKAIOIIMECS, NapaJlIeIbHbIE U
CKpelmuBawomuecss npsamele. llapamienbHOCTs NPSAMBIX W IIOCKOCTEH B  IMPOCTPAHCTBE:
napajuleJibHble MpsSMbIE B IPOCTPAHCTBE; MapaJICIbHOCTh TPEX NPSAMBIX; MAPALIEIBHOCTh
IpSIMOM M IUIOCKOCTH. YTJIBI C COHANpaBIE€HHBIMA CTOPOHAMM; YroJd MEXKIy IpsMBIMH B
npoctpaHcTBe. IlapaminenbHOCTh  TUIOCKOCTEW:  MapajulelibHble  IJIOCKOCTH;  CBOMCTBA
napajieNIbHBIX I0cKocTel. [Ipocreiiume npocTpancTBEHHbIE (PUTYpHl Ha IMIIOCKOCTU: TETPAdIp,
KyO, mapajuiesenumnes; IoCTPOSHUE CeYEeHUH.

[lepneHauKynapHOCTh TPSIMOM M IUIOCKOCTH: NEPIEHIUKYJISApPHBIE TpPsSMbIE B
IIPOCTPAHCTBE, MpsMbIE NapauIeIbHBIE M NEPHEHIUKYISAPHBIE K IUIOCKOCTH, IIPU3HAK
NEPIEHIUKYIIIPHOCTH MPSIMOM M IUIOCKOCTH, TEOpeMa O MpsAMOW NEpPHEHAUKYJISPHOU
IJIOCKOCTH. YTJBl B NPOCTPAHCTBE: Yrojl MEXAY NPSMOM M IUIOCKOCTBIO; ABYTPAHHBIN yroi,
JVHENHBIA yroyl ABYrpaHHoro yria. [lepneHnukynsip u HakIOHHBIE: pACCTOSHHUE OT TOYKHU 10
IUIOCKOCTH, PACCTOSHUE OT HPSIMOM 10 IUIOCKOCTH, HPOEKIHs (UIYypbl Ha IUIOCKOCTb.
[IepnieHIMKyYISIPHOCTD TUIOCKOCTEH: IPU3HAK MEPIIEHIUKYISIPHOCTH JABYX IUIOCcKocTed. Teopema
0 TPEX MEPIEHANKYJIIApax.

MHoOrorpaHHUKH

[lonsiTiE MHOrOrpaHHMKa, OCHOBHBIE JJIEMEHTHl MHOIOI'DAaHHMKA, BBINYKIbIE U
HEBBIIYKIIBIE MHOIOTPAHHUKH; pa3BEPTKAa MHOrorpanHuka. IIpusma: N-yroneHas npusma; rpaHu
Y OCHOBaHMS NMPHU3MBI; MIPsIMasi U HAKJIOHHAS IPU3MbI; OOKOBAs U MOJIHAS TOBEPXHOCTH MPHU3MBI.
[Tapannenenunen, nNpsAMOYTroJIbHBIN NapajuieNenune] U ero cBorcrra. [lupamuma: N-yromapHas
NUpaMy/ia, TPaHH M OCHOBAHHME NHUpPAaMHUIbI;, OOKOBas M TIOJMHAS TOBEPXHOCTh MHPAMHIIBL;
IIpaBWJIbHAs W YCEU€HHas MHpaMHAA. OJIEMEHThl Hpu3Mbl W nupamuzabl. IIpaBunbHbIE
MHOTOTPaHHUKHU: MOHSTHE MPaBUIBHOIO MHOTOTPAaHHUKA; MpaBWIbHAs MpU3Ma U MpPaBUIIbHAsS
NUpaMUIa; IpaBWIbHAS TPEYrojibHasi MUpaMuia U MpaBUIbHBIN TeTpasap; Kyo. [IpencraBnenue
O TPaBWIbHBIX MHOI'OIPAHHUKAX: OKTa3Jp, AoAeKa’ap U ukocadap. CeuyeHus Npu3Mbl U
NUpaMHIBI.

CuMMeTpust B NIPOCTPAHCTBE: CUMMETPHS OTHOCUTEIBHO TOYKH, INPSAMOH, INIOCKOCTH.
DneMeHThl CHMMETPUH B TUpaMuax, Napajuiesenurenax, IpaBUIbHbIX MHOIOTPAHHUKAX.

Brruucienue 31eMEHTOB MHOTOTPAaHHUKOB: pEOpa, auaroHanu, yribl. [lmomams 60xoBoit
IIOBEPXHOCTU U IIOJIHOM IIOBEPXHOCTH NPSIMOM IIPU3MBI, ILIOIIAJb OCHOBAaHUMN, TEOpeMa O
OOKOBOHM ITOBEpXHOCTHU MNpsiMOM mpu3Mbl. Ilnomans GOKOBOH MOBEPXHOCTH M HOBEPXHOCTH
MpaBUJIBHOM MNHpaMUbl, TEOpEMa O IUIOWAAU yceu€HHOM nupamuiabl. [loHsTHE 00 00BEME.
O06BEM nupaMupl, MPU3MBI.

[Tono6ubie Tena B mpocTpaHcTBe. COOTHOLIEHHS MEXIY IUJIOIAASIMH IOBEPXHOCTEH,
00bEMaMU 1MOI0OHBIX TEN.



INJIAHUPYEMBIE PE3YJIBTATDBI
JIMUHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pE3yJbTaTBl OCBOEHHUS MPOrpPaMMBI yd4eOHOro mpemmera «MaremaThKa
XapaKTEPU3YIOTCS:

I'pa:kianckoe BocnuTanme:

c(OPMUPOBAHHOCTHIO ~ TPAXKAAHCKOW TMO3HMIMH  OOy4aromierocss Kak aKTHBHOIO U
OTBETCTBEHHOT'O 4J€HA POCCHICKOTro OOIIeCTBa, MPEACTABICHHEM O MaTEMaTUYECKHX OCHOBaxX
(YHKIIMOHUPOBAHUS PAa3NUYHBIX CTPYKTYp, SIBJICHUN, TMPOLEAYp TPaKAAaHCKOro oOIIecTBa
(BBIOOpHI, OMpPOCHI W TIP.), YMEHHEM B3aMMOJIEUCTBOBATh C COIMAJIBHBIMH HMHCTHTYTAaMH B
COOTBETCTBUU C UX (QYHKIMSIMHA U Ha3HAYCHUEM.

IlatpuoTH4eckoe BoCIUTAHME:

c(OpMHPOBAHHOCTHIO POCCHICKON TPaKJAHCKON HMJICHTUYHOCTH, YBKEHUS K MPOILIOMY H
HACTOSIIIIEMY POCCHUICKOM MaTE€MaTHUKH, LIEHHOCTHBIM OTHOLIEHHWEM K JOCTHKEHUSM POCCHUHCKHUX
MaT€MaTUKOB M POCCHMCKOW MAaTeMaTHYECKOM IIKOJIbI, K HMCIOJb30BAHUIO ATUX JOCTHKEHUN B
JIPYTUX HayKax, TEXHOJOTHUsX, chepax YKOHOMUKH.

JIyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS

OCO3HAHUEM  JYXOBHBIX IIGHHOCTEM POCCHHMCKOro  Hapona; chOPMUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHMWsI, STUYECKOTO TOBEACHUS, CBA3aHHOTO C MPAKTHUUYECKUM TPHUMEHEHUEM
JOCTH)KEHUM HAayKd W JESITEeIbHOCTBIO YYEHOTO; OCO3HAHMEM JIMYHOrO BKJIaJa B IMOCTPOEHUE
YCTOWYUBOTO OYayIIETO.

JcTeTHYeCKoe BOCIIUTAHUE:

3CTETUYECKUM OTHOILIEHUEM K MUPY, BKJIIOUYAsl 3CTETUKY MaTEMAaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3aJa4, PELICHHH, PacCyXJICHUN; BOCHPUMMYMBOCTHIO K MAaTEMAaTHUYECKUM acIleKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA.

Du3nyecKoe BOCIUTAHUE:

c(hOPMUPOBAHHOCTHIO YMEHUSI IPUMEHATh MaTeMaTHUECKUEe 3HAHUSI B MHTEpecax 310pOBOrO
u Oe3zomacHOro ooOpasza >KM3HHU, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 3JI0pOBBIO (310pOBOE
nuTaHue, cOATaHCHPOBAHHBIA PEKUM 3aHSATUN M OTHAbIXA, peryisipHas (u3nuecKas aKTUBHOCTD);
(U3UYIECKOT0 COBEPIIIEHCTBOBAHUS, TIPH 3aHITHUSIX CIIOPTHBHO-030POBUTEIHHON JIEATETLHOCTBIO.

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TPYyIy, OCO3HAaHMEM LIEHHOCTH TPYIOIIOOHUS; HMHTEPECOM K PpazIU4YHbIM
chepaM MpoQecCHOHATLHON ACSITENbHOCTH, CBS3aHHBIM C MaTEMAaTHKOW W €€ MPUIIOKCHUSIMU,
YMEHHEM COBEpILaTh OCO3HAHHBIM BhIOOp Oymyiel mpodeccuu M peaan30BbIBATH COOCTBEHHBIE
JKU3HEHHBIC TIUIAHBI; TOTOBHOCTBIO M CHOCOOHOCTBIO K MaTeMaTHYECKOMY OOpa30BaHUIO W
camM000pa30BaHUIO Ha MPOTSHKEHUU BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYacCTHIO B PELICHUU
MPaKTUYECKUX 3a]1a4 MaTEMaTUUYECKON HAITPaBICHHOCTH.

JKOJI0rHYecKoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTHIO DKOJOTUYECKOW KYJIBTYPhI, TOHUMAaHWEM BIHUSHUS COIHATBHO-
HSKOHOMHMYECKUX TMPOLIECCOB HA COCTOSHUE NPUPOAHOM W COLMAIBHOM Cpeapl, OCO3HAaHUEM
7100aJIbHOr0 XapaKkTepa dKOJIOrHYeCcKUX MpodaeM; OpueHTaluel Ha MPUMEHEHHEe MaTeMaTHYeCKUX
3HAHWUM JJIs pelIeHHsI 33]1a4 B 00JIaCTH OKPY’KAIOMIEH Cpebl, MIIAHUPOBAHUS IMOCTYIIKOB M OIICHKU
MX BO3MOKHBIX MTOCIEACTBUI ISl OKPYKAIOIIEH CPEIBI.

LleHHOCTH HAYYHOT0 NO3HAHUSA:

c(OPMUPOBAHHOCTHIO ~ MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTUKH, MOHUMAHHEM MaTEMaTUYCeCKOW HAayKd Kak cgepbl



YeIIOBEUECKON JIEATEIBHOCTH, 3TANOB €€ Pa3BUTHS W 3HAYMMOCTH JJISl PA3BUTHUS ITUBUIM3AINN;
OBJIAJICHUEM SI3BIKOM MATEMaTHKH W MaTeMaTHYECKOW KYJIbTYpPOH KaK CPEICTBOM IMO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOSKTHYIO M HCCIIEIOBATENBCKYIO IEATETHbHOCTh MHANBUIYAILHO U B
rpyrre.

METAINIPEIMETHBIE PE3YJIbTATbI

MeranpenMeTHble pe3yabTaThl OCBOCHUS MPOTrpaMMbl yueOHOro mpeamera «Maremarukay
XapaKTepPU3yIOTCS ~ OBIQJCHUEM  YHHBEPCATbHBIMHU nO3HABaAmM eNbHLIMU oeticmeusmu,
VHUBEPCANIbHbIMU ~— KOMMYHUKAMUBHLIMU — OCUCMBUAMU,  VHUBEPCANbHLIMU — Pe2VIsamUEHbLMU
oeticmeusMu.

1) Vhusepcanrvhvle no3nasamenvhvle Ociicmaus, obecneyusaiom Gopmuposanue Oa306bix
KOZHUMUBHBIX NPOYECCO8 00YYAOUUXC (0CB0EHUEe MemOo008 NO3HAHUS OKPYICAOUIe20 Mupd,
npUMeHeHUe 102UHeCKUX, UCCIe008aAMeNbCKUX Onepayuil, ymeHuil pabomams ¢ uHgopmayueti).

Ba3oBblesiornueckneneicTBus:

® BBIIBIIATh W XapPaKTEPU30BaTh CYIIESCTBEHHBIC NMPU3HAKH MAaTEMAaTHUYECKUX OOBEKTOB,
MOHATUN, OTHOLIEHUN MEXIy MOHITHSIMH, (QOPMYIUPOBATH OIpEACTCHUS MOHSTHIA;
YCTAHABIIMBATh CYMICCTBEHHBIA MPU3HAK KJIACCH(UKAINNA, OCHOBAHUS JJIs1 0000IICHUS U
CpaBHEHHUSI, KpUTEPUHU TTPOBOIMMOTO aHATIN3a;

® BOCIIPHHHMATh, (HOPMYITUPOBaTh W TPEOOPA3OBHIBATH CYKIACHUS: YTBEPIUTCIbHBIC H
OTpHIATEeIbHBIC, CAMHUYHBIC, YACTHBIC U OOIIKE; YCIOBHEIC,

® BBIBISATh MAaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTHUBOpeuus: B (akTax,
TAHHBIX, HAONIOJCHUSAX W YTBEPKICHUSAX, TMpeiaraTh KPUTCPUH JUIS BBISBICHUS
3aKOHOMEPHOCTEMN U IIPOTUBOPEUNI;

e JeNaTh BBIBOJBI C HCIOJIB30BAHWEM 3aKOHOB JIOTMKH, JEAYKTHBHBIX M HHIYKTHBHBIX
YMO3aKJIFOUYECHUH, YMO3aKITIOUSHUH 110 aHAJIOTUH;

® TPOBOJUTH CAMOCTOSITEIBHO JOKA3aTENbCTBA MATEMATHUECKUX YTBEPKICHUH (MpsSMbIe U
OT MPOTHUBHOI'0), BBEICTPAUBATh APTYMEHTAIIMIO, TPHBOJIUTH MPUMEPHI M KOHTPIIPUMEDHI;
00OCHOBBIBaTh COOCTBCHHBIE CYXKICHUS U BBIBOIBI,

e BBIOMpaTh CIOCOO pelicHUs y4eOHOW 3ajaud (CpaBHHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BbIOMpaTh HanOosee MOAXOMANIMA ¢ Y4ETOM CaMOCTOSTEIBHO BBIJIEICHHBIX
KPUTEPHEB).

Ba3oBblenccieoBaTe1bCKHeIeHCTBHS:

® ICIIOJIb30BaTh BOMPOCKI KaK UCCIIEIOBATENLCKUI HHCTPYMEHT TIO3HAHUS; )OPMYITUPOBATH
BOIPOCHI, (PUKCHPYIOIIUE MTPOTUBOPEUYHE, IPOOIEMY, YCTaHABIMBATh HICKOMOE U JTAHHOE,
(hopMUPOBATH THIIOTE3Y, APTYMEHTHUPOBATH CBOIO IMO3HIINIO, MHCHUE;

® TMPOBOJUTH CAMOCTOSTEIBHO CIJIAHUPOBAHHBIA OSKCIIEPUMEHT, HCCIEIOBAaHHE IO
YCTAaHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4ecKOro OOBEKTa, SBICHHS, Ipolecca,
BBISIBJICHHIO 3aBUCUMOCTEN MEXy 00BEKTaMu, IBJICHUSMH, IPOLIECCAMH;

®  CaMOCTOSITENILHO (hOPMYITHPOBATH OOOOIICHHS M BBIBOJIBI 110 PE3yJbTaTaM MPOBEIEHHOTO
HAOIOJICHUS, WCCIEIOBAHUS, OIICHUBATh JIOCTOBEPHOCTh ITOJYYCHHBIX pE3YJIbTATOB,
BBIBOZOB 1 00OOIIEHMI;

® [POTHO3MPOBATH BO3MOXHOE Pa3BUTHE MPOIECCa, a TAK)KE BBIABUTATH MPEIIOI0KEHUS O
€r0 Pa3BUTHH B HOBBIX yCIIOBHUSX.

PabGora ¢ nndopmaunmeii:

® BBIABIATH JCPUITUTHI HHPOPMALIUH, TAHHBIX, HEOOXOAMMBIX JJISI OTBETA HA BOIIPOC M JIJIS
pelIeHUs 3a1a4H;



BbIOMpaTh HMH(POPMAIMI0 U3 HCTOYHUKOB pPa3jIMYHbIX THUIIOB, aHAJIU3UPOBATb,
CHCTEMAaTU3UpOBATh W HHTEPIPETHUPOBATH WHGPOPMAILMIO PA3IUYHBIX BUAOB U (HoOpM
IIPE/ICTaBIICHNUS;

CTPYKTYpUpOBaThb  HMH(OpMaIMIo, MPEACTaBIATh €€ B  pasauuHBIX  (opmax,
WITIOCTPUPOBATh I'paUueCcKy;

OLICHMBATh HAA&KHOCTE HMH(MOPMAIMM TIO0 CaMOCTOSTENBHO  C(hOPMYIUPOBAHHBIM
KPUTEPUSM.

2) VHusepcanvnvle KOMMyHUKamueHble Oelicmeus, 00ecneuusarom c@opmuposanHocns
COUUAJIbHbIX HABbLIKOB 06)/’{61}01/{41/[)60}1.
OO01enne:

BOCIIPpUHHUMATL U q)OpMy.HI/IpOBaTB CYXKACHUSA B COOTBCTCTBUM C YCIIOBHUAMH U LCIIAMU
O0IlleHUs; SICHO, TOYHO, TPAMOTHO BBIPAKATh CBOI TOYKY 3pPCHUS B YCTHBIX U
IMUCBbMCHHBIX TCKCTAaX, AaBaTb NOACHCHHA IO XOA4Yy PCLICHHA 3aJadrd, KOMMCHTHPOBATH
TIOJTYYCHHBIN Pe3yJIbTaT;,

B XOJle OOCYKICHHUS 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYXIA€MOW TEMBI, TPOOIEMBI,
pemaeMoi?I 3ala4y, BBICKA3bIBATb UACHU, HALICJICHHBLIC HAa ITOMCK PCHICHUA; COIIOCTABJIATH
CBOM CYXKJICHUS C CY)KJICHHSIMHU IPYTUX YYaCTHUKOB JHMAIora, OOHApYKUBaTh Pa3inyue U
CXOACTBO TMO3UIMNA; B KOPpEeKTHOH (opme ¢GOpMyTupoBaTh pa3HOIIACUS, CBOU
BO3PaKCHUS;

MNPEACTABJIATh PE3YJbTAThl PCHICHUA 3aJadd, SKCIICPUMCEHTA, HWCCICAOBAaHUA, HpOGKTa;
CaMOCTOSTENILHO BBIOMpAaTh (OopMaAT BBICTYIUIGHHS C Y4YETOM 3aJad MpE3eHTAlNH U
0COOEHHOCTEH ayTMTOPUH.

CoTpyanunuecTBo:

NOHMMATh U HMCIIOJIb30BaTh NMPEUMYIIECTBA KOMAHIHON W MHIMBHIYAIEHON pabOTHI MpH
pemieHNH y4eOHBIX 3aJad; MPUHUMATH 1I€1b COBMECTHOH IESTEIbHOCTH, IUIAHUPOBATH
OpraHM3alMI0 COBMECTHOH paboThl, pacupeaeisTb BHIbI pPabOT, JOroBapUBaThCS,
00CyXXIaTh MPOLECC U pe3yibTaT paboThl; 00001IaTh MHEHHSI HECKOJIBKUX JIIOJIEH;
y4acTBOBaTh B I'PYNIOBBIX (Gopmax paborsl (0OCykIeHHs, OOMEH MHEHUH, «MO3TOBbBIE
IITYPMBD» ¥ UHBIE); BBIIOIHATH CBOIO YacTh paOOTHI M KOOPAMHUPOBATH CBOM JICHCTBUS C
JPYrUMH 4I€HAMH KOMaHJIbl; OIICHWBATh KA4eCTBO CBOETO BKJAJa B OOIIMH MPOIYKT IO
KpUTEPHUSM, CHOPMYITHPOBAHHBIM yYaCTHUKAMH B3aMMOCHCTBUSL.

3) Vuusepcanvhvie pezynsamuenwie Oeticmsus, obecneuusaiom GOpmMuposaHue CMvlClo8blX
YCmaHOB0K U JHCUSHEHHbIX HABbIKOB JIUYHOCNU.
Camoopranu3anusi:

COCTABIIATH IJIaH, AITOPUTM PEIICHUS 337a4H, BEIOMPATh CIIOCO0 peIIeHHs ¢ y4ETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHHUH ¢ y4ETOM HOBOW MH(OPMALINH.

CaMOKOHTPOJIb:

BJIaJIeTh HaBbIKAMM I1O3HABATEIbHON pe(IEeKCUN KaK OCO3HAHUS COBEPIIAEMBIX JeHCTBUH
U MBICIUTEIBHBIX IPOLECCOB, UX PE3YyJIbTAaTOB; BIAJAETh CIOCOOAMU CaMONPOBEPKH,
CaMOKOHTPOJIS IIpoLecca U pe3yJibTaTa pelleHnss MaTeMaTHUeCKON 3a1auu;

MpPEeBUJIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHUKHYTh NpPH PEIIEHUWU 3aJaud, BHOCHUTH
KOPPEKTUBBI B JESTEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITEIBCTB, JAHHBIX, HANJAEHHBIX
OUIMOOK, BBISIBIIEHHBIX TPYAHOCTEH;



® OICHMBaTb COOTBETCTBHE pe3yJabTaTa LEId M YCJIOBUAM, OOBSCHATH IPUYUHBI
JOCTHIKEHHS WM HEJOCTUIKEHUS Pe3yJIbTaTOB JAEATEIbHOCTH, HAXOAUTh OIUOKY, 1aBaTh
OLIEHKY IPUOOPETEHHOMY OIIBITY.

MNPEJIMETHBIE PE3YJIbTATHBI
10 KJIACC

OnepupoBarh MOHATUSIME: TOUKA, IPSMasi, TNIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPHH M CIEACTBUS W3 HHUX IPU PEIICHUU T€OMETPUUECCKHX
3aj1ad.

OnepupoBaTh MOHATHAMHE: MAPALIEIBHOCTD U MEPICHAUKYISIPHOCTD MPSMBIX U TIOCKOCTEH.

KnaccuguiupoBars B3auMHOE pacoioKeHUE MPSMBIX U TUIOCKOCTEH B TPOCTPAHCTBE.

OnepupoBarh MOHATHSMU: ABYIPAHHBIN yrojl, TPaHU JBYIPAaHHOIO yria, pedpo JBYrpaHHOTro
yria; TUHEHHBIA Yrol ABYTPAHHOTO yIJIa; TpalycHas Mepa IBYTpaHHOro yria.

OnepupoBaTh TOHATHUSMHU: MHOTOTPAHHUK, BBINYKIIBIA M HEBBITYKIBIH MHOTOIPAaHHUK,
3JIeMEHThI MHOTOTpaHHUKA, MPABUIBHBIA MHOTOTPAHHHK.

PacriosHaBaTh OCHOBHBIC BHJIBI MHOTOI'PDAHHUKOB (IMHpaMUAa; MpPHU3Ma, MPSIMOYTOIbHBIN
napajenenuren, Kyo).

KnaccudumupoBarb MHOTrOrpaHHUKH, BBIOWpas OCHOBAHHS I KiIacCH(PUKAIMHU (BBITYKIIbIE
¥ HEBBIMYKIbIE MHOTOTPAaHHUKHU; MPABUJIbHBIE MHOTOTPAHHUKH; TPSIMbBIE M HAKIOHHBIC MPHU3MBI,
napaIeNIeITHITC bl ).

OnepupoBaTh MOHATUSAMH: CEKYILAs TNIOCKOCTh, CEUEHNUE MHOT'OT'PAaHHUKOB.

OOBSICHATH MPUHIUIIBI TOCTPOSHUS CEUCHUH, UCTIONIb3YS METO/I CIIEIOB.

CTpouTh CEYCHHS MHOTOTPAHHUKOB METOJIOM CJICJOB, BBITIONHSTH (BBIHOCHBIC) TUIOCKUE
YEepTEKU U3 PUCYHKOB MTPOCTHIX O0BEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3amaun Ha HaXOXKACHHWE TE€OMETPHUYECKUX BEIMYHMH IO 00paslaM WM alrOpuTMam,
MPUMEHSISI H3BECTHBIC aHATUTUYECKUE METO/IbI PU PEIICHUU CTaHIAPTHBIX MaTEMaTUYECKHUX 3a/1a4
Ha BBIYUCIICHUE PACCTOSTHHA MEXTY ABYMS TOUYKAMH, OT TOUKH JIO MIPSMOM, OT TOYKH JI0 TIIOCKOCTH,
MEX]Ty CKPEIIHBAIOIIMICS IPSMBIMH.

Pemrate 3a7aun Ha HaXOXKJICHUE TE€OMETPHUYECKUX BEIHYMH MO 00pas3liaM WM ajlropuTMam,
MPUMEHSISI H3BECTHBIC aHATUTUYECKUE METO/IBI PU PEIICHUHU CTaHIAPTHBIX MaTEMaTUYECKHUX 3a/1a4
Ha BBIYMCIICHUE YIJIOB MEXIY CKPEUIMBAFOIIUMUCS TMPSIMBIMH, MEXKIY TPSIMOH U IUIOCKOCTBIO,
MEX]Ty IIIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.

Bbrauciare 00bEMBI M TUIOMIAAM TIOBEPXHOCTEH MHOTOTPAaHHUKOB (IIPH3Ma, MHUpaMUa) C
MpPUMEHEHUEM (OPMYIT; BBIYHCISATH COOTHOIICHUS MEXIY IUIOMAISIMH MOBEPXHOCTEH, 00BEMaMu
M0J0OHBIX MHOTOTPAHHHUKOB.

OnepupoBaTh IMOHATHUSAMHU: CUMMETPUS B IPOCTPAHCTBE; IICHTP, OCh W IIJIOCKOCTH
CUMMETPUU; IIEHTP, OCh U TUIOCKOCTh CHUMMETPUH (DUTYPHI.

W3Bnekarh, mpeoOpa3oBhIBaTh W HMHTEPIPETUPOBATH HH(OPMAIMIO O TPOCTPAHCTBEHHBIX
reoMeTpHUYeCKUX (PUrypax, MpecTaBICHHYIO Ha YePTEKaX U PUCYHKAX.

[TpumensaTp reomerpuueckue (akTbl Ui pEmICHHS  CTEPEOMETPUYECKHX — 3ajad,
IPEIONIaTaloNINX HECKOJBKO INAroB PpEHICHUs, €CIM YCIOBUS NPUMEHEHUS 3a/laHbl B SBHOM
dbopme.

[IpumMeHsATh TpOCTEUIINEe TPOrPaAaMMHBIE CPEICTBA W IJIEKTPOHHO-KOMMYHHKAIIMOHHBIC
CUCTEMBI MPU PEUICHUH CTePEOMETPUUECKUX 3a1a4.



[IpuBoguTe mpUMEpPBl MAaTEMATHYECKUX 3aKOHOMEPHOCTEH B IPUPOJAE U KU3HH,
pacno3HaBaTh MPOSBICHUE 3aKOHOB '€OMETPHUH B UCKYCCTBE.

[IprMeHATs TONyYEHHBIE 3HAHUSA HA IPAKTUKE: aHAIM3UPOBATh pEANBHBIE CUTyallud U
IPUMEHATh  U3YYCHHBIE  IIOHATUA B IpOLECCe  IIOMCKAa  pEUIeHUs  MaTEeMaTUYECKU
cOpMyIHpPOBaHHOW TPOOJIEMBI, MOJEIUPOBATh peAbHBIE CUTYallMH Ha S3bIKE T'€OMETPHH,
UCCIEN0BATh IIOCTPOCHHBIE MOJEIU C HUCIOJIIB30BAHUEM I'C€OMETPUYECKHUX IIOHATUH U TEOpEM,
anmnapara anreOpbl; periarb MPaKTUYECKUE 3aJaud, CBA3aHHbIE C HAXOXKJICHUEM I'€OMETPHUYECKUX
BEIINYMH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
o KonunyectBo yacos DIIEKTPOHHBIE
n/ | HaumeHOBaHMEPa3IEIOB H TEMIPOrPAMMBI Konrpons- | Ilpakru-| - (wappossie)
. Bcero HBIE YyecKue obpa3zoBa-
paboTel | paboThI TCIIbHBIC
pecypcesl
1 BBenenue B ctepeoMeTpuio 10
) [TpsiMble U TIIOCKOCTH B IPOCTPAHCTBE. 12 1
[MTapannenbHOCTBIPSMBIX M IJIOCKOCTEH
3 HepneHzlmfynﬂpHOCTanﬂMHx u 12
TUIOCKOCTEH
4 VYTB1 MEXTY IPSIMBIMH M TUIOCKOCTSIMHU 10 1
5 MHororpaHHUKH 11 1
6 OO6BEMBIMHOTOI'PAaHHUKOB 9 1
7 [ToBTOpEHME: CeUeHMsI, PACCTOSHUS U YTIIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 68 5 0

I[TPOTPAMME




KanennapHo-rematnueckoe rianuposanue 10 kinacce, 2 yaca B Hezento, 684.

Ne

~

Temaypoxka

KonnuaecTBo yacoB

Bcero

KonTpons-
HBIE
paboThl

IIpakTu-
YECKHe
paboThI

Hara

u3yue-
HUS

DNeKTpoH-
HbIE
U poBbIE
o0pazoBa-
TEJTbHBIC

pecypcsl

OCHOBHbBIE OHATHS
CTEpEOMETPHUU: TOUKA, NTpsMas,
IJIOCKOCTh, MPOCTPAHCTBO.
[IpaBuna n3odpaxenus Ha
PHUCYHKaxX: N300paxKeHus
IUIOCKOCTEH, mapaJlIeIbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI
OTpe3Ka

IlonsTus: MEPECCKAOIIUCCA
IJIIOCKOCTH, IEPECCKAOIMIUECT
npsamas v MmiI0CKOCTb

[TonsTus: nepecexaronmecs
IIJIOCKOCTH, IIEPECEKArOIUeCs
npsiMasi U IJI0CKOCTh

3HaKOMCTBO C
MHOTOTpaHHUKaMH,
n300pakeHre MHOTOIPaHHUKOB
Ha PUCYHKaXx, Ha
MIPOSKIIMOHHBIX YePTEkKax

Hauanwsabie cBeenus o kyoe u
NIAPaMUJIE, UX Pa3BEPTKU U
MOJIeTH.

CeuyeHUSIMHOT OrPAaHHUKOB

HauanbHble cBeneHus o kyoe u
IIAPAMUJEC, UX Pa3BEPTKU U
MOJENH.

CeyeHNAMHOr OTPAHHHUKOB

[TonsiTre 06 akcHOMaTHYECKOM
MIOCTPOEHUHU CTEPEOMETPUU:
AKCHOMBI CTEPEOMETPUH U
CIIEJICTBUS U3 HUX

[TonsiTre 06 akcHOMaTHYECKOM
MIOCTPOEHUHU CTEPEOMETPHUN:
AKCHOMBI CTEPEOMETPUU U




CICACTBUS U3 HUX

IToHsTHE 00 aKCHOMATHUYECKOM
MIOCTPOCHUU CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUU U
CHEACTBHS U3 HUX

10

IToHsTHE 00 AKCHOMATHYECKOM
MIOCTPOCHUU CTEPEOMETPHH:
AKCHOMBI CTEPEOMETPUU U
CHEACTBHS U3 HUX

11

B3aumMHoe pacnonoxeHnue
MPSIMBIX B IPOCTPAHCTBE:
nepeceKaroluecs,
napasenbHble U
CKpEILMBAOIINECS IPSIMbIE

12

[TapamiensHOCTH PAMBIX U
IUIOCKOCTEN B IMTPOCTPAHCTBE:
napajuleabHbIC IPSMBIC B
MIPOCTPAHCTBE; NapaUIeIbHOCTh
TPEX MPSAMBIX

13

[TapamienbsHOCTb NPAMBIX U
IUIOCKOCTEH B POCTPAHCTBE:!
[TapamiensHOCTB IPSIMON U
IIJIOCKOCTH

14

VYTIu1Bl ¢ COHAIIPaBIEHHBIMU
CTOpOHaMU

15

Yron Mexay npsMbIMU B
IIPOCTPAHCTBE

16

Yron Mexay npsSMbIMU B
MIPOCTPAHCTBE

17

[TapannenbHOCTh MIOCKOCTEM:
napajuiesbHbIe IJIOCKOCTH

18

CaoiicTBa napamieabHbIX
IIJIOCKOCTEU

19

IIpocreiimue
POCTPAaHCTBEHHBIE (DUTYPHI HA
IJIOCKOCTH: TETPadp, KyoO,
napaiesenume,|

20

[TocTtpoenue ceuenuit

21

[TocTtpoenue ceuenuit

22

KonTponbnas padora no reme
"IIpsiMble U MIIOCKOCTHU B




MPOCTPAHCTBE.
[TapannensHOCTD NPSIMBIX U
IockKocTei"

23

[IeprieH IUKyYIAPHOCTD MPAMOMR
U IUTIOCKOCTH
NEPIEHANKYJIIPHBIE NPSMBIC B
IIPOCTPAHCTBE

24

[Ipsimbie mapasienbHbIC U
NEePIEeHINKYISPHBIE K
IIJIOCKOCTH

25

[Ipsimble napasienbHbIe U
NIEPIIEHIUKYIISIPHBIE K
IJIOCKOCTH

26

[Ipu3Hak nepneHMKyJIIpHOCTU
MPSIMOM M TUIOCKOCTH

27

IIpu3Hak nepneHIuKyJIIpHOCTH
IIPSIMOU U INIOCKOCTH

28

Teopema o npsimoi
NEPIEHIUKYIIAPHON MIJIOCKOCTH

29

TeopeMma o npssmoit
NEepHEeHINKYISPHOM MJI0CKOCTH

30

Teopema o npsiMoi
TEePIEHIUKYIISIPHON TIJIOCKOCTH

31

[lepnieHIUKYIAp U HAKIIOHHBIE:
pacCcTOsIHUE OT TOYKH J10
IIJIOCKOCTH, PACCTOSHUE OT
MPSIMOM 10 TUIOCKOCTH

32

[TeprieHauKymsip U HAKJIOHHBIE:
paccTostHUE OT TOYKH JI0
IJIOCKOCTH, PACCTOSIHUE OT
NPSMOU 10 TIIIOCKOCTH

33

[lepnenaukynsp U HAKIOHHBIE:
paccTostHUE OT TOYKH JI0
IJIOCKOCTH, PACCTOSIHUE OT
IPSIMO /10 TNIOCKOCTH

34

HepHCHI[I/IKy.TISIp 1 HAaKJIOHHBIC:
PacCCTOAHUEC OT TOYKU A0
IJIOCKOCTH, PACCTOSIHUC OT
HpHMOﬁ J0 IINIOCKOCTH

35

VYTIibl B IPOCTPAHCTBE: Yol
MEXIy MPSMOHN U TUIOCKOCTBIO




36

JIByrpaHHbIil yroJ, JUHEHHBIN
yroJ IBYIPaHHOIO yria

37

JIByrpaHHbIi1 yroi, JUHEHHBINA
yroji IBYI'PaHHOIO yria

38

[leprieHAUKYISIPHOCTD
IJIOCKOCTEW : TPU3HAK
HMEPIEHIUKYIIIPHOCTH ABYX
IUIOCKOCTEN

39

[IeprieHIUKYISPHOCTD
IUIOCKOCTEN : MPU3HAK
MIEPIEHIUKYIIIPHOCTH ABYX
IIJIOCKOCTEN

40

[IeprieHIUKYISPHOCTD
IUIOCKOCTEN: MPU3HAK
MEPIEHUKYIISIPHOCTH ABYX
IIJIOCKOCTEN

41

Teopema o
TPEXMEPNEeH IUKYISIpax

42

Teopema o
TPEXTEPIICHINKYISAPAX

43

Teopema o
TPEXNEPIICH IUKYIIApaX

44

KonTponbhas padota no remam
"TleprieHIUKYJIAPHOCTD
MPSMBIX U IJIOCKOCTEH" 1
"Vl MEX Y NPSIMBIMU U
mIocKocTsIMu"

45

[ToHsiTHE MHOTOrpaHHUKA,
OCHOBHBIE DJIEMEHTHI
MHOI'OI'PAHHUKA, BBITYKIIBIE U
HEBBINYKJIbIE MHOTOTPaHHUKHU;
pa3BEpTKa MHOTOIpaHHUKA

46

[Tpu3zma: N-yronapHas mpu3Ma;
IpaHU ¥ OCHOBAHUS TIPU3MBI,
npsiMasi ¥ HaKJIOHHAsI TPU3MBbI;
OOKOBas M IOJIHAsA
MMOBEPXHOCTH MPU3MBI

47

[Tapannenenunen,
IIPSAMOYT OJIBHBIN
napajuieJIenuIe]] 1 ero
CBOICTBa




48

[Inpamua: N-yroiapHas
NIApaMU/JIa, TPAaHU U OCHOBAHUE
UpaMu/ibl; OOKOBas U MOJIHAs
ITOBEPXHOCTh ITUPAMU/IBL;
IIPAaBUJIbHAS U YCEUEHHAs
nupaMua

49

[IpaBuIbHBIE MHOTOIPAHHUKHU:
MIOHSITHE MTPaBUIILHOTO
MHOI'OTpaHHMKA; IPaBUIIbHAS
MpU3Ma U MpaBujIbHas
MMpamMuia; IpaBUIIbHAS
TpeyroyibHasi Mupamuaa u
paBUJIBHBIN TeTpa’ip; Kyo

50

[IpencraBneHue o MPaBUIBHBIX
MHOT'OI'PaHHHUKAX: OKTadIp,
JIOJICKadIp U UKOCAIP.

51

CumMeTpust B IPOCTPAHCTBE:
CUMMETPHsI OTHOCUTEIIBHO
TOYKH, IPSIMOH, IIIOCKOCTH.
DNEeMEHTHICUMMETPUH B
UpaMuIax,
napaenenunesax,
PaBUIBHBIXMHOTOI PAHHUKAX

52

Briuncnenune >31eMeHTOB
MHOTOTPaHHHUKOB: pEOpa,
JMaroHaju, yribl

53

IIimomane OOKOBOM
MOBEPXHOCTH U MOJTHON
MIOBEPXHOCTHU IPSIMOI MPU3MBI,
IUIOIIAb OCHOBaHUM, TeOpeMa
0 OOKOBOM MTOBEPXHOCTH
IIPSIMOM IIPU3MBI

54

[Tnomane 60okxoBoOM
IIOBEPXHOCTH U NTOBEPXHOCTU
MIPaBUJIBHON TUPaMUJIBI,
TeopeMa O TUIOIIA I OOKOBOM
IIOBEPXHOCTU YCEUEHHON
MIAPaMHUIBI

55

KonTtponbhas pabora 1o teme
"MHororpaHHuKu"

56

TTonstue 00 00BEME

57

O06bEM mupamMuIbl




58

O06bEM nupamMu/ibl

59

O0BEM UpaMuIbI

60

O0BEM UpaMuIbI

61

O0BEM IPU3MBI

62

O06BEM npu3Mbl

63

O06BEM npu3MbI

N R

64

KonTponbnas pabota mo Teme
"OOBEMBI MHOTOTPAaHHUKOB"

65

[ToBTOpeHME, 0000IICHNE
cUCTEeMaTH3aIns 3HAaHUH.
[TocTtpoenue ceuenuii B
MHOT OI'PaHHHKE

66

[ToBTOpeHME, 0000IICHNE
cUCTEeMaTH3aIns 3HAaHUH.
Brruucnenue paccrosiHum:
MEX]y IBYMSI TOYKaMH, OT
TOYKH JI0 TIPSIMOM, OT TOYKH O
IJIOCKOCTH, MEXK]Y
CKPEIMBAIOIIUMUCS TPSIMBIMU

67

Hrorosas KOHTPOJIbHAaA pa60Ta

68

[ToBTOpenue, 0600IIeHNE
cucTeMaTu3anus 3HaHuH.
Brruucnenue yrios: Mexy
CKPEILMBAIOIINMUCS IPSIMBIMH,
MEX]y IPSAMON U MIIOCKOCTHIO,
JIBYI'PaHHBIX YIJIOB, YIIIOB
MEXy INIOCKOCTSMHU

OBIIEE KOJIMYECTBO YACOB
I10 ITIPOTPAMME

68

JIOKYMEHT MOZMUCAH SNEKTPOHHOM MOANUCHIO

MYHULUMUNAJIbHOE BHODKETHOE OBLLLEOBPA30OBATEJIbHOE
YYPEXAEHME "XOBY-AKCbIHCKASl CPEQHSA1 OBLLLEOBPA3OBATEJIbHASA
LLIKOJIA", [lokaH-oon Kapamaa ®efopoBHa

22.09.23 04:47 (MSK)

MNpocTas nognucb




