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HOACHUTEJBHASA 3AIINCKA

Pabouas nmporpamma yueGHOTO Kypca «I'eomerpusi» 6a3oBoro ypoBHs aisa o0ydaromuxcsa 10 —11 knaccoB pazpaborana
Ha ocHOBe DenepanbHOr0 rocyJapCTBEHHOTO 00pa30BaTENbHOTO CTaHAApTa CPEAHEro o0mero oOpa3oBaHHs, ¢ y4ETOM
COBPEMEHHBIX MHUPOBBIX TpEOOBaHUM, MPEABSABISEMBIX K MaTEMaTUYECKOMY OOpAa30BaHUIO, W TPATULUNA POCCHICKOrO
oOpa3oBanus. Peanuzarusi nporpaMmbl 00€CIIEYUBACT OBJIAJICHUE KITIOUYEBHIMU KOMIIETEHIMSMHU, COCTABIAIOIIUMUA OCHOBY
JUISL CaMOPa3BUTUS U HEMPEPHIBHOTO 0Opa30BaHMs, IEIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOIO M MO3HABATEIHHOIO
Pa3BUTHS JIMYHOCTH O0yYarOIINXCA.

HEJIA U3YYEHUA YYEBHOI'O KYPCA

BaxkHocTh ydeOHOro Kypca T€OMETpUM Ha YPOBHE CpelHero oOiero oOpa3oBaHUs OOYCJIOBJIEHA MNPAKTUYECKOU
3HAYUMOCTBIO METANPEIMETHBIX U MPEAMETHBIX PE3YJIbTaTOB OOYUYCHHSI TECOMETPHH B HANPABICHUU JTUYHOCTHOTO Pa3BUTHUS
oOyyaroruxcsi, popmupoBaHusi GyHKIIMOHATLHON MaTeMaTUYECKON IpaMOTHOCTH, U3YUYEHUS APYTHX YUYEOHBIX TUCIUTLINH.
PazButre y oOydarommxcs NPaBWIBHBIX MPEACTaBICHUN O CYIIHOCTH M MPOUCXOXKICHUH T€OMETPUYECKUX aOCTPAKIUH,
COOTHOIIECHUH PEATbHOTO W HJICATBHOTO, XapaKTepe OTPAKEHUSI MAaTEMAaTUYECKON HAYKOW SIBJICHHI U MPOLIECCOB PEATBHOTO
MHUpa, MECT€ TEOMETPUN B CHUCTEME HAYK W POJIM MATEMAaTHYECKOTO MOJCIHPOBAHUS B HAYYHOM TO3HAHWM M B TPAKTHKE
CrocoOCTBYeT (OPMHUPOBAHUIO HAYYHOTO MHUPOBO33PECHHS YHAIUXCS, a TAK)KE€ KAueCTB MBIIIJICHUS, HEOOXOIUMBIX ISt
aJlanTalii B COBPEMEHHOM OOIIIECTBE.

['eomeTtpus gBisieTcss OMHUM U3 0A30BBIX MPEIMETOB Ha YPOBHE CpeIHEro 00I1Iero o0pa3oBaHusi, Tak Kak 00ecreurnBaeT
BO3MOXXHOCTh M3yUeHUS KaK TUCITUIUINH €CTECTBEHHO-HAYYHOW HANpPaBIEHHOCTH, TaK M TYMaHUTaPHOH.

Jlorumueckoe MebIIeHHe, GOPpMUPYEMOE TIPY U3YUSHUH 00yUYaIONUMUCS MOHITHIHHBIX OCHOB T€OMETPHH M TIOCTPOCHUHU
IIETIOYKH JIOTUUECKUX YTBEP)KIECHUHN B XOJI€ PEIICHUS] TCOMETPUUYECKUX 3aJ]a4, YMEHHUE BBIIBUTATh M OMIPOBEPraTh TUTIOTE3bI
HEMOCPEACTBEHHO HCIOIb3YIOTCS MPHU PELICHUH 3a/1a4 €CTECTBEHHO-HAYYHOIO [IUKJIA, B YACTHOCTHU U3 Kypca (PU3UKH.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE HUIPAET CYIIECTBEHHYIO POJIb BO BCEX OOJACTSAX AEATEIHLHOCTH YEJIOBEKA.
OpueHTals yeaoBeKa BO BPEMEHU U MPOCTPAHCTBE — HEOOXOAMMOE YCIOBUE €ro COLMAIBHOTO ObITHS, (POpMa OTpaKeHus
OKpY’KaroIIero MHUpa, YCJIOBHE YCIHEIIHOTO MO3HAHWS W aKTUBHOTO IMPeoOpa3oBaHMs ACUCTBHUTENIbHOCTH. OnepupoBaHHE
MPOCTPAHCTBEHHBIMH 00pa3aMu OOBENWHSAET pas3Hble BHUJIbI y4eOHOW M TPYJOBOW MAEATEIBHOCTH, SBISETCS OJHUM W3
npo(hecCHOHANBHO BAa)KHBIX KauyecTB, MOATOMY akTyallbHa 3a7ada (OpMHUpOBaHMS y OOYydYaOUIUXCS MPOCTPAHCTBEHHOTO



MBIIUICHNAS KaK Pa3HOBUIHOCTH OOPA3HOTO MBIINUJICHUS — CYIIECTBEHHOTO KOMITOHEHTa B TIOJITOTOBKE K MPAKTUYECKON
JNEATETbHOCTH IO MHOTUM HAIPABIICHUSIM.
[lenbp ocBoeHMs mporpamMMbl yueOHOTro Kypca «I'eomeTpus» Ha 6a30BOM ypoBHE 00ydeHHUsI — 00I1e00pa3oBaTeibHOE U
OOIIIEKYJIbTYpHOE pa3BUTHE OOyYaloIMXcs depe3 oOecreyeHue BO3MOXKHOCTH MPHOOPETEHUS] M HMCIOJIb30BaHHS
CUCTEMATHYECKUX TeOMETPUYECKUX 3HAHUH W JIEUCTBUN, CHEIU(UUHBIX TEOMETPUH, BO3MOXKHOCTH YCIEIIHOTO
MPOJOJIKEHUS 00pa30BaHUS MO CIEIUATIBHOCTSIM, HE CBA3aHHBIM C MPUKIIAIHBIM HUCTIOJIb30BAHUEM T€OMETPUH.
[Iporpamma 10 reoMeTpud Ha 0a30BOM YpPOBHE IMpeqHa3HayeHa JUisi OOydYalollUXCid CpEJHEW IIKOJIbI, He
HCIIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHCHUN HAa YPOBHE OCHOBHOI'O 00IIero oopa3oBanus. TakuMm oOpa3zoM, 00ydaromuecs
Ha 0a30BOM YpOBHE JOJDKHBI OCBOHMTH OOIIME MaTeMaTUYeCKHE YMEHHS, CBS3aHHBIE CO CHEIU(HUKONH TreoMeTpuu u
HEOOXOJIUMBIE JIJISl dKU3HU B COBpEMEHHOM o01ecTBe. KpoMe 3TOro, OHM MMEIOT BO3MOXXKHOCTh U3YUUTh FeOMETputo Oosee
r1y0OKO, €CJIU B JaJdbHEWIlIeM BO3HUKHET HEOOXOIUMOCTh B TEOMETPUYECKUX 3HAHUAX B MPO(ECCUOHAIBHOU I€SITEILHOCTH.
JlocTHKeHUEe 1eJId OCBOCHHSI MPOTpaMMbl OOECIIEUMBAECTCS PEUICHHEM COOTBETCTBYIOIIMX 3ajad. [IpuoputeTHhIMU
3a/1a9aMu 0cBOeHUs Kypca «I'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 kiraccax sBISIOTCS:
e (¢opMupoBaHHE NPEACTABICHUS O TCOMETPUM KaK YacTH MHPOBOM KYJIbTYphl M OCO3HAHHE €€ B3aUMOCBS3HU C
OKPYXaIOIIUM MUPOM;

e (opMupoBaHHE MPEICTABICHUS O MHOTOIpaHHUMKAX W TeJlax BpAIlEHHS KaK O BaXXHEUIIMX MaTEeMaTUYECKUX
MO/IEJISIX, TIO3BOJISIFOIIMX OMKUCHIBATH U U3Y4aTh PA3HBIC SBJICHUS OKPYKAKOIIETO MUPA;

e (¢opMupoBaHHE YMCHHS pPaclO3HAaBaTh Ha YEpTEkax, MOJACISIX M B pPEaJIbHOM MHUPE MHOTOTPAHHHKH M Teia
BpAIICHHUS;

e OBJIQJICHUE METOJaMU pelIeHUs 3a7a4 Ha OCTPOCHUS Ha U300paKEHUSX TPOCTPAHCTBEHHBIX (DUTYD;

e (¢opMupoBaHHE YMEHHSI OIEPUPOBATH OCHOBHBIMH TOHATUSIMH O MHOTOIpaHHUKAX M TejaxX BpallleHUsS M HUX
OCHOBHBLIMH CBOMCTBaMU;

e OBJAQJICHUE AITOPUTMAMH PEIICHUS OCHOBHBIX THIOB 3a7a4; (OPMHUPOBAHHE YMEHHUS MPOBOIAUTH HECIOXKHBIC
JIOKA3aTEIbHbBIC PACCYKIICHUS B XO/JI€ PEIICHUSI CTEPEOMETPUUECKUX 3a7a4 U 3aa4 C TPAKTUUYECKUM COJICPKAaHUEM;

e Ppa3BUTHE HWHTCIJICKTYAJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH OOYydYarolIuxcsi, IO3HABATEJIbHOM aKTHUBHOCTH,
UCCIIEIOBATENbCKUX YMEHUN, KPUTUYHOCTH MBIIUICHUS,

e (opMupoBanue GHyHKIMOHATHLHOW TPAaMOTHOCTH, DPEJIEBAHTHOW T€OMETPHUU: yYMEHHE pPAcClO3HABaTh MPOSIBICHUS
T€OMETPUUYECKUX TOHATUH, 0OBEKTOB M 3aKOHOMEPHOCTEW B PEAbHBIX JKU3HEHHBIX CUTYaIUSX W TPH U3yYCHHUH
JIPYTUX Y4eOHBIX MPEIMETOB, IMPOSBICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (POopMyIupoBaTh UX Ha S3BIKE



r€OMETPUHU U CO3[aBaTh T€OMETPUUECKUE MOJEIH, IPUMEHATh OCBOCHHBIM T'€OMETPUYECKUM aIapar Uil PELICHUs
IIPAKTUKO-OPUEHTUPOBAHHBIX 3a/1a4, UHTEPIIPETUPOBATH U OLICHUBATh IIOJIyYEHHBIE PE3YIIbTATHI.

OTIMYUTENBHON 0COOEHHOCTBIO TPOTPAMMBI SBJISIETCS BKIIOUEHHE B KypC CTEPEOMETPUN B HaYaJle €ro U3y4yeHus 3ajad,
pelaeMbIX Ha YPOBHE MHTYUTHBHOI'O IO3HAaHHUS, U ONpPENEIEHHBIM 00pa3oM OpraHuU3oBaHHas padoTa HaJl HUMH, 4TO
CHOCOOCTBYIOT PAa3BUTHUIO JIOTMUECKOTO M IMPOCTPAHCTBEHHOI'O MBIIUIEHHS, CTUMYJIUPYET NPOTEKaHUE WHTYUTHUBHBIX
IIPOLIECCOB, MOTUBUPYET K JAIBHENIIEMY U3YUEHHUIO NPEIMETA.

[Ipeanourenue oTHAETCA HArISAHO-KOHCTPYKTHBHOMY METOAY OOYYEHUs, TO €CTh TEOPETUYECKHE 3HAHUS MMEIOT B
CBOCH OCHOBE YYBCTBEHHOCTb IIPEIMETHO-IIPAKTUYECKOU AEATEIbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX MPEACTABICHUN Y
yUYaluxcs B Kypce CTEpEOMETPUH MTPOBOAMUTCS 3a CUET PEIICHHUS 3a/1a4 Ha CO3/1aHKE MTPOCTPAHCTBEHHBIX 00pa30B U 3a]a4 Ha
ONeprUpOBaHUE MPOCTPAHCTBEHHBIMU 0Opa3amu. Co3nanue oOpa3a IpOBOJUTCS C ONOPOM Ha HATISAHOCTb, @ ONEPUPOBAHKE
00pa3oM — B YCIIOBUSIX OTBJIEYEHUS OT HATVISIIHOCTH, MBICIIEHHOT'O U3MEHEHUS €r0 UCXOJHOTO COJIEP KaHUS.

OcHoBHBIE conepxkaTenbHble TMHUU Kypcea «['eomerpun» B 10—-11 knaccax: «MnHororpanHukmn», «IIpsMble U INIOCKOCTH
B IpocTpaHcTBey, «Tema BpaleHus», « BEeKTOpbl U KOOpAUHATHI B IpOCTpaHCTBe». DOpMUpPOBAHUE JIOTUYECKUX YMEHUHI
pacnpezensercs He TOJIbKO IO COJAEp)KaTeNbHbIM JIMHUSAM, HO M IO rojaM OOydyeHUsl Ha YpOBHE CpPEAHEro OOIIEro
o0pa3oBaHus.

Conepxanue o00Opa3oBaHHs, COOTBETCTBYIOLEE MPEAMETHBIM pPE3yJbTaTaM OCBOCHHS paboyell MporpamMmel,
pacnpeieIEHHBIM 10 rojilaM 00y4eHHUs, CTPYKTYPHUPOBAHO TaKUM 00pa3oM, YTOOBI OBJIaICHUE T€OMETPUUECKUMHU MTOHATUSIMU
Y HaBBIKAMU OCYIIECTBIISUIOCH MOCJIENOBATEIbHO M MOCTYNAaTeNbHO, C COOMIOACHUEM MPUHIMIA TPEEMCTBEHHOCTH, YTOObI
HOBBIE 3HAHUS BKJIIOYAJINUCH B OOIIYIO CUCTEMY T'€OMETPUUYECKUX MPEICTaBICHUN 00y4daroImuXcsl, paciupsis U yriayouss eg,
o0pa3ys MPOYHbIE MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha uzyuyenue reomerpun orBoautcs 2 yaca B Heznenmro B 10 kimacce n 1 wac B Hepemo B 11 knacce, Bcero 3a aBa roga
oOyueHnus - 102 yueOHbIX yaca.



COIEPKAHUE YYEBHOI'O KYPCA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE TOHATHS CTepeoMeTpuu. Touka, mpsmas, IUIOCKOCTb, MPOCTPaHCTBO. [loHsATHE 00 akCMOMATHYECKOM
IOCTPOEHUH CTEPEOMETPUM: aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anMHOE pacnoioKeHUe NMPSIMBIX B IIPOCTPAHCTBE: NEPECEKAOIINECS, MAPAIUICIIBHBIE U CKPEIIUBAIOLIUECS MPSMBIE.
[TapannenbHOCTh MPAMBIX U INIOCKOCTEW B MPOCTPAHCTBE: MAPAJUIENBHBIE MPSAMBIE B MPOCTPAHCTBE; MAPAIIIENBHOCTD TPEX
MPSAMBIX; MAPAIIIENBHOCTh IPSAMOW M IUIOCKOCTH. YTJIBI C COHAINPABJICHHBIMU CTOPOHAMH; YIOJl MEXIYy MpPSMBIMA B
nmpocTpancTBe. llapajienbHOCTh IIIIOCKOCTEH: IapajulesIbHbIE IIJIOCKOCTH; CBOWMCTBA MApPAJUICIBHBIX IUIOCKOCTEM.
[Ipocreiimme mpocTpaHCTBEHHBIE (PUTYpBI HA TUIOCKOCTH: TETPAdP, KyO, Napajuieenuel; IOCTPOCHUE CEUEHUN.

IleprieHIUKYIAPHOCTD HPSIMON U IUIOCKOCTH: NEPIEHAUKYJIAPHBIE IIPSMBIE B IIPOCTPAHCTBE, MPSAMBIE ITApAJIICIIbHBIE U
IIEPIICHIUKYJISIPHBIE K IUIOCKOCTH, MNPHU3HAK NEPHEHAUKYISAPHOCTA NPSMOM UM IUIOCKOCTH, TeopeMa O IpsAMOU
MIEPIICHIUKYJISIPHON TIJIOCKOCTU. YTIIBI B MIPOCTPAHCTBE: YIOJI MEXIY NMPAMOU M MJIOCKOCTBIO; IBYTPAHHBIN YTOJI, TUHEWHBIN
yroJl AByrpaHHoro yria. [IepneHaukysisp M HakJIIOHHBIE: PACCTOSAHUE OT TOYKH A0 IUIOCKOCTH, PACCTOSIHUE OT MIPSIMOM 10
IUIOCKOCTH, MpOeKlus (Urypbl Ha IUIOCKOCTh. [lepneHIuKyIsIpHOCTh IMJIOCKOCTEH: MPU3HAK NEPIEHIUKYJISIPHOCTH JIBYX
IockocTer. Teopema o TpEX NEPHEHIUKYISPax.

MHOrorpaHHUKH

[loHATHE MHOTOrpaHHMKAa, OCHOBHBIE JJIEMEHTHI MHOTIOTPAaHHWKA, BBIMYKJIBIE M HEBBIIYKIbIE MHOTOTPaHHUKH;
pa3BépTka MHororpaHHuka. [Ipusma: Nn-yrospHas npusMa; I'paHd U OCHOBAHUSA NPU3MBbI; IPsiMas M HAKJIOHHAS NPU3MBIL;
OOKOBas U TOJTHAS TIOBEPXHOCTH MpU3MbI. [lapamienenumnes, mpsiMOYTOJIbHBIN MapajieNienuIe]] U ero cpoictaa. [lupamuna:
N-yroibHas NHpaMKlia, TPAHW W OCHOBAaHHWE NHUpaMUAbl; OOKOBas W MOJHAs MOBEPXHOCTh MHPAMU[IbI; MPABUIIbHAS U
yCEeU€HHasl NUpaMua. OJEMEHTbl MpU3Mbl W nHUpaMuabl. [IpaBuUIbHBIE MHOTOTPAHHHMKHU: TIOHSTHE IPABUIBHOTO
MHOTOTPAaHHMKA; IpaBWIbHAs IpU3Ma M IIPaBWIbHAs NUPaMUa; IPAaBWIbHAs TPEYroJibHas NUpPaMUIa U IPABWIbHBIN
terpadap; kyO. IlpencraBieHne o mpaBUIBHBIX MHOTOTPaHHHUKAX: OKTadJp, AOJAeKa’Ap U uKocarap. CedeHHs MpU3MBI U
ITAPAMUJIBL.

CuMmmeTpuss B IIPOCTPAHCTBE: CHUMMETPHSI OTHOCUTEIBHO TOYKH, HPSAMOM, IUIOCKOCTH. OJIEMEHTBI CUMMETPUHU B
nUpamMuAax, NapajyIesIeNuIe1ax, IPaBUIbHBIX MHOTOTPAaHHUKAX.



Bbruncnenue 31€MEHTOB MHOTOTPaHHUKOB: p&Opa, AuaroHanu, yriel. Ilnomanbs GOKOBON MOBEPXHOCTH M IOJHOM
MOBEPXHOCTU MPSAMOWA HPHU3MBI, IUIOIIAJb OCHOBAHMM, TeopeMa O OOKOBOM IMOBEPXHOCTH HpsMOMl mnpusmbl. [lnomansb
OOKOBOI MOBEPXHOCTU W MOBEPXHOCTU MPABUIILHOW MUPAMUJBI, TEOpEMa O IO yceu€HHOU nupamuiabl. [lonarue 06
00béMe. O0BEM NMHUpaMUIbI, PU3MBI.

[Tono6uble Tena B npocTpaHcTBE. COOTHOLIEHUS MEXKY IIJIOLIAASIMU [TOBEPXHOCTEN, 00BEMaMU MTOJOOHBIX TEJ.

11 KITACC

Tesa Bpamuenus

[{umuaaprdeckas MOBEPXHOCTh, 00pa3yOIINe MUIUHAPUYECKON MOBEPXHOCTH, OCh IIIMHIPHUYCCKON MOBEPXHOCTH.
Hunuuap: ocHOBaHUS U OOKOBasi IOBEPXHOCTh, 00pa3yroIIas U OCh; IJIOMIA b OOKOBOU U MOJHON MOBEPXHOCTH.

Konnueckasi moBepxHOCTh, 00pa3yoIire KOHUIECKON MOBEPXHOCTH, OCh M BEPIIMHA KOHMYECKOM moBepxHocTH. KoHyc:
OCHOBaHME U BeplInHa, 00pa3yrolas U OCh; IJIOMIab OOKOBOM U MOJTHOM MOBEPXHOCTH. Y CEUEHHBIA KOHYC: 00pa3yolue u
BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, AUAMETp; IUIOMAAL MoBepXHOCTU cdepbl. BzaummHoe pacnosoxkenue chepbl u
MJIOCKOCTH;, KacaTeslbHas TUIOCKOCTh K cepe; momas chepsl.

N3o0pakeHne Ten BpalleHus Ha MIIOCKOCTH. Pa3BEpTka MUIIMH]Ipa U KOHYCA.

KoMmOvHanuu Tenm BpameHus ¥ MHOTOTPAHHHKOB. MHOTOTpAaHHHK, OMHUCAHHBIM OKoJIO cephl; chepa, BmucaHHas B
MHOTOTPAaHHHK, WJIA TEJIO BPAICHUS.

[Tonsitue 06 06bEMe. OcHOBHBIE CBOMCTBa 00BEMOB Tell. TeopeMa 00 00bEME MPSAMOYTOJIBHOTO Mapalijiesienuneaa u
cnenctBus u3 He€. O0bEM mUIMHIApPa, KoHyca. O0BEM 1mapa u miomaab chepsl.

[TonoGubIe Tena B mpocTtpancTBe. COOTHOMIEHUS MEXKIY IIJIOMIAISIMUA MMOBEPXHOCTEH, 00bEMaMU MOAOOHBIX TE.

Ceuennss nwiuHApa (MapamienbHO W TEPIEHIANKYISAPHO OCH), CEYCHHS KOHyca (MapajjielbHOe OCHOBAHHIO H
MPOXOIAIIEE Yepe3 BEPIINHY ), CEUCHHSI 1apa.

BekTopbl M KOOPAMHATHI B IPOCTPAHCTBE

Bekxrop Ha miockoctr W B mpocTpaHcTBe. CI0KEHHE W BBIUMTAHHWE BEKTOPOB. YMHOXKEHHE BEKTOpa Ha YHCIIO.
Paznoxenue BekTopa mo TpEM HEKOMIUIAaHApHBIM BekTtopam. [IpaBuno mapamnenenumnena. Pemenue 3amad, CBS3aHHBIX C
NpUMEHEHUEM MIPaBUII IEUCTBUM ¢ BekTopamu. [IpsiMmoyrofibHas cuctemMa KoopAUHAT B IpocTpaHcTBe. KoopinHaThl BEKTOpA.
[Ipocreiiiive 3agaun B KOOpJAUHATaX. YToJl Mexay Bekropamu. CkajasipHOE MPOU3BEIAEHUE BEKTOPOB. BbIunciieHne yrios
MEXIy MPSMBIMHU U TUIOCKOCTMH. KOOpIMHATHO-BEKTOPHBIM METOJ] MIPU PEIICHUH T€OMETPUUSCKIX 3a/1a4.



IINTAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3ybTaThl OCBOCHUS POrpaMMbl yUeOHOT0 peameTa « MaTemMaThKay XapaKTepU3yTCs:

I'pa:xxnanckoe Bocnuranue:

c(OPMUPOBAHHOCTHIO TPAKIAHCKON MO3UIMHM O0YYaIOIIErocss KaKk aKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCHUICKOTO
oOuiecTBa, MPEJCTAaBICHUEM O MAaTEMaTUYECKMX OCHOBaX (DYHKIMOHUPOBAHUS Pa3IUYHBIX CTPYKTYp, SIBICHHM, IpOLEAyp
Ipa)XIaHCKOro o01ecTBa (BBIOOPHI, OMPOCHl W Mp.), YMEHHUEM B3aUMOJECHCTBOBATH C COLMAIBHBIMH HMHCTUTYTaAMHU B
COOTBETCTBUM C UX PYHKIMSIMU U HA3HAYCHHUEM.

IIaTpuoTuyeckoe BOCHIUTAHKE:

c(OPMHUPOBAHHOCTHIO POCCUICKON T'pa)KIAHCKOM MIAECHTUYHOCTH, YBAXKEHHUS K MPOIUIOMY M HACTOSAIIEMY POCCUUCKOU
MAaTeMaTUKH, L[EHHOCTHBIM OTHOIICHUEM K JOCTHXKEHUAM POCCUMCKUX MAaTE€MaTUKOB M POCCUHCKOW MaTEMaTUYECKON
IIKOJIbI, K HCIIOJIb30BAHUIO 3TUX JOCTHKEHHUM B IPYrUX HayKaX, TEXHOJIOTHSIX, CPepax S3KOHOMHUKHU.

JlyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHUEM JTYyXOBHBIX LIEHHOCTEW pOCCUICKOTO HApoa; CPOPMUPOBAHHOCTHIO HPABCTBEHHOIO CO3HAHUS, 3TUYECKOIO
IIOBEJICHMS, CBSI3aHHOTO C IPAKTUYECKUM IPUMEHEHUEM AOCTH)KEHUM HAYKHM M JEATEIBHOCTBI) YUYEHOI'O; OCO3HAHUEM
JIMYHOTO BKJIA/a B IOCTPOCHHUE YCTOMYMBOTO Oy IyILErO.

JcTeTHYeCKoe BOCIIUTAHue:

ACTETUYECKUM OTHOIIEHHEM K MHpY, BKJIOYass SCTETUKY MAaTeMAaTHYECKMX 3aKOHOMEPHOCTEW, OOBEKTOB, 3ajad,
pELIEHNI, PacCyXACHUI; BOCIIPUUMYUBOCTHIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JINYHbIX BUJIOB NCKYCCTBA.

PDu3uyecKoe BOCIUTAHUE:

c(OpPMUPOBAHHOCTHIO YMEHHUS MPUMEHITh MAaTeMaTUYeCKHE 3HAHUS B MHTEpecax 3J0pOBOro M 0Oe3omacHoro odpasa
’KU3HU, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO (3I0pOBOE MHUTAaHUE, COANAHCHUPOBAHHBIA PEXHUM 3aHATHH U
OTIbIXa, peryJsipHas (Qu3nyeckas akTUBHOCTH); (PU3WYECKOTO COBEPUICHCTBOBAHUSA, IMPU 3aHATUSX CIHOPTUBHO-
03J0OPOBUTENBHOM NESITENBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYyHdy, OCO3HAHHEM ILIEHHOCTH TPYJOJIOOUS; MHTEPECOM K Pa3NIuyHbIM chepam mpodecCHOHATBHON
JESTEIbHOCTH, CBSI3aHHBIM C MAaT€MaTUKOM M €€ MPWIOKEHUSMU, YMEHHEM COBEpIIATh OCO3HAHHBIM BHIOOp OyAyleit



npodeccur M pearn30BBIBATh COOCTBEHHBIC >XHU3HCHHBIC ITUIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTBHIO K MaTeMaTHYECKOMY
0o0pa3oBaHHIO M CamMOOOpPa30BaHUI0 HA MPOTSHKCHUM BCEH J>KM3HHU, TOTOBHOCTHIO K AKTHMBHOMY YYaCcTHIO B PCIICHHH
IIPAKTUICCKUX 3a7]a4 MaTEeMAaTHUYCCKOW HAITPaBJICHHOCTH.

JK0JIOrH4YecKoe BOCIIUTAHHE:

c(hOpPMHUPOBAHHOCTHIO AKOJIOTHYECKON KYJIbTYpbl, IOHUMAaHUEM BJIUSHUS COIMAILHO-DPKOHOMHYECKUX IPOIIECCOB Ha
COCTOSIHHE TIPHPOJHON M COIMAIBLHOM CPE/ibl, OCO3HAHUEM TJI00AIEHOTO XapaKTepa SKOJOTHUSCKHUX MPOoOJIeM; OPHCHTAIMCH
Ha MPUMEHEHNE MaTeMAaTHYCCKUX 3HAHUN JIJIS PEIICHMS 3a/1a4 B 00JIaCTH OKPY KArOIICH Cpe/ibl, IJIaHUPOBAHMS TTOCTYIIKOB U
OIICHKH WX BO3MOJKHBIX ITOCJICACTBUH IS OKPY’KAIOIICH CPEIbI.

IleHHOCTH HAYYHOTO MIO3HAHMS:

c(hOpPMHPOBAHHOCTHI0O MUPOBO33PEHHS, COOTBETCTBYIONIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKHU M OOIIECTBEHHOM
MPaKTUKHA, TOHUMaHUEM MaTeMaTHYeCKOWM HayKh Kak cQepbl YeJOBEYSCKOW JEeATCIBbHOCTH, JTAaloB €& pa3BUTUSA U
3HAYMMOCTH JIUIA PA3BUTHS IIUBUIM3AIMH; OBJIAJICHUEM S3BIKOM MaTEMAaTHKHU U MAaTEMAaTHYECKON KyJIbTypOH KaK CPEJICTBOM
MMO3HAHUS MHPA; TOTOBHOCTBIO OCYIIECTBIIATH MMPOCKTHYIO M UCCIICIOBATEILCKYIO MEATSIbHOCTh HHANBUIYATBEHO U B TPYTIIIC.

METAINIPEAMETHBIE PE3YJIBTATBI

MeTanpeMeTHbIE PpPe3ybTaThl OCBOCHHMS IMPOrpaMMbl y4eOHOTro mpeamera «MareMaTHKa» XapaKTepU3YIOTCs
OBJIAJICHUEM YHUBEPCAJIbHBIMU HO3ZHAGAMETbHOIMU OCUCMBUIMU, VHUBEPCANbHLIMU KOMMYHUKAMUBHBIMU OelCmEUIMU,
VHUBEPCATIbHLIMU PE2YTISIMUBHBIMU OCUCMEUSMUL.

1) Vhuseepcanvhvie nosmasamenvhvle Oeticmeus, obecnewusaiom Gopmuposanue 6aA308blX KOSHUMUBHBIX NPOUECCO8
00yuarowuxcst (0c60eHUue Memo008 NO3HANUSL OKDYICAIOWE20 MUPA,; NPUMEHEHUE JI02UYECKUX, UCCTIe008AMENbCKUX Onepayull,
YMeHull pabomams ¢ uH@opmayueti).

ba3oBble Jornvyeckue 1eMcTBUS:

e BBIABJIATH M XapaKTEPHU30BaTh CYMISCTBEHHBIC MPU3HAKA MATEMATHUECKUX OOBEKTOB, MOHATHA, OTHOIICHHA MEXTY
HOHATHUSIMHU;, (POPMYJIUPOBATH OIMPEACICHUS TOHATHN; yCTaHABIWBATh CYIICCTBEHHBIM IMPH3HAK KIACCH(PUKALNH,
OCHOBaHU J1J1s1 000OIICHUS ¥ CPAaBHEHUS, KPUTEPHH IMPOBOIUMOTO aHAJIK3a,;

e BOCIPHHHUMATh, (POPMYJIMPOBATH M MPEOOPA30BBIBATH CY)KJICHUS: YTBEPIUTCIIbHBIC U OTPHIIATCIbHBIC, ¢IHHUYHBIC,
YJaCTHBIC M O0OIIUE; YCIOBHEIE;



e BBIBJISITH MATEMAaTHUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTUBOpPEUMS B (akTax, JaHHBIX, HAOIIOJACHUIX U
YTBEPXKJICHUSX; TIpelaraTh KPUTEPUHU JIJIs1 BBISIBJICHUSI 3aKOHOMEPHOCTEHN U MPOTUBOPEUUH;

e Jle7IaTh BBIBOJBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M HWHIYKTUBHBIX YMO3aKJIIOUEHUH,
YMO3aKJIIOUCHUH 10 aHAJIOTUH;

e TMPOBOJWUTH CAMOCTOSITEIHHO JIOKA3aTEIhCTBA MATEMATHUYECKUX YTBEPKACHHHA (MPSMbIE W OT TIPOTHUBHOTIO),
BBICTpaMBaTh apryMEHTAIUIO, IPUBOAUTH MPUMEPHI U KOHTPIPUMEPHI, OOOCHOBBIBATh COOCTBEHHBIE CYXKIEHUS U
BBIBOJIBL;

e BbIOMpaTh CHOCOO pelIeHHs] Y4eOHOW 3aJaud (CpaBHMBATh HECKOJIBKO BapUaHTOB PEIIEHUsS, BHIOMpATh Haubosee
MOAXOAIIUNA C YYETOM CaAMOCTOSITETILHO BBIJICJICHHBIX KPUTEPUER).

Ba3oBble uccienoBarejabcKue 1eHCTBUA:

e HCIOJb30BATh BOMPOCHI KaK MCCIEIOBATEIbCKUNA HHCTPYMEHT MO3HAHUS; (POPMYIIMPOBATH BOIPOCHI, (PUKCHUPYIOIIHIE
IPOTHUBOpEYHE, MPOOJIEeMy, yCTaHABIMBATh MCKOMOE U JIaHHOE, (hOPMHUPOBATH TMIOTE3Yy, APIYMEHTHUPOBATH CBOIO
MO3UINI0, MHEHUE;

e TPOBOJUTH CAMOCTOSITEILHO CIJIAHUPOBAHHBIA SKCIEPUMEHT, MCCJICIOBAaHUE IO YCTAaHOBJEHHUIO OCOOCHHOCTEM
MaTEMaTU4YECKOro OOBEKTa, SIBJICHUS, MPOIIECCA, BBHISIBICHUIO 3aBUCUMOCTEH MEXIy OOBEKTaMH, SIBICHUSIMH,
IPOIIECCAMH;

e CaMOCTOSITEILHO (OPMYJIHMPOBATH OOOOINCHUS W BBIBOJABI IO pe3yJibTaTaM IPOBEAEHHOTO HAOJIOICHMUS,
HCCIIeIOBAHMS, OLICHUBATh JIOCTOBEPHOCTH MOTYUYCHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

e TPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE MPOLIECCa, a TAKKE BBIABUTATH MPEATOJIOKEHUSI O €ro Pa3BUTUU B HOBBIX
YCIIOBHSIX.

Pabora c undopmanueii:

e BBIABIITH AePUITUTHI HHOOPMAIUH, TaHHBIX, HEOOXOAMMBIX JJISI OTBETA HA BONPOC U JUIS PEIICHUS 3a1a4H;

e BBIOMpaTh WHPOPMAIMIO W3 HMCTOYHUKOB PaA3IMYHBIX THUIIOB, AaHAJIM3UPOBaTh, CHCTEMATH3UPOBATh U
UHTEPIPETUPOBATH MHGOPMAIIMIO PA3TUYHBIX BUIAOB M (OPM IIPEICTABIICHHUS,

e CTPYKTYypUpOBaATh HH(MOPMAITUIO, IPEICTABIATH €€ B pa3IMYHBIX (hopMax, UILTFOCTPUPOBATH Tpaduuecky;

e OIIEHUBATHh HAJIEKHOCTH HHPOPMAIIUH 110 CAMOCTOATEIHLHO CPOPMYITHPOBAHHBIM KPUTEPHSIM.

2) VHuueepcanvhvie KOMMYHUKAMUGHbBIE Oelicmeus, 00ecneyusaiom CcoOpMUpo8aHHOCMb COYUATbHLIX HABLIKOB

00YYaAOUUXCHL.

OO0menne:



BOCIIPUHUMATh U (POPMYJIHUPOBATH CY>KIEHUS B COOTBETCTBUM C YCJIOBHUSIMU M LEISIMU OOIIEHUS; SCHO, TOYHO,
IPaMOTHO BBIPA@XKaTh CBOIO TOYKY 3PEHHS B YCTHBIX M NMUCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO X0y pelleHUs
3a/1auyu, KOMMEHTHUPOBATh MOJYUYEHHBIN pe3yJIbTaT;

B XO0/€ OOCYXJCHHMS 3aJaBaTh BONPOCHI MO CYIIECTBY OOCYXIaeMOil TeMbl, MPOOJEMbI, pelIaeMoi 3ajau,
BBICKA3bIBaTh WJECH, HAICJICHHbIE HA MOMCK PEUICHHUS; COMOCTABISAThH CBOU CYXKACHUS C CYXACHUSIMH JPYTUX
YYaCTHUKOB JIMajora, OOHapYy>KHWBaTh pa3u4yMe U CXOJCTBO MO3UIMI; B KOPPEKTHOH QopMe (HOpMyIupoBaTh
pa3HOIJIACHsl, CBOU BO3PAKEHUS;

MPEJCTABIATh PE3YyJIbTAThl PEIICHUS 3a7auM, SKCIIEPUMEHTA, UCCIIECIOBAHMS, MPOEKTAa; CAMOCTOSATENILHO BBHIOMPATh
dbopmaT BBICTYIUIEHUS ¢ YYETOM 3aj1ay IPE3CHTAIIMU U 0COOCHHOCTEHN ayIUTOPHHU.

CorpyanuvecTBo:

MOHUMATh M MCIOJIH30BATh MPEUMYIIECTBA KOMAHAHOW U MHIAMBUYAIbHON paOOThI MPU pelIEHUU yU4eOHBIX 3aj1ay;
PUHUMATH 11€JTb COBMECTHOM JIEATEIbHOCTH, TUIAHUPOBATH OPTAaHU3AIMI0 COBMECTHOM pabOThI, paclpeeisiTh BUIbI
paboT, 10roBapuBaThCs, 0OCYKIATh MPOIECC U PE3YIbTAT PadOThl; 0000111aTh MHEHUS HECKOIBKUX JIIOICH;
y4acTBOBaTh B TPYMNIOBBIX (opMax paboThl (00CYyXJAeHUS, OOMEH MHEHUM, «MO3TOBBI€ IITYPMB» U HWHBIC);
BBITIOJIHATh CBOIO YacTh paOOThl M KOOPIAUHHUPOBATH CBOM ACHCTBUS C APYTMMH WICHAMH KOMAHJIbI; OIICHHBATh
KauyeCTBO CBOETO BKJIaJla B OOIINI MTPOIYKT MO KPUTEPUIM, CHOPMYIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

3) Vhusepcanvuvie pecynamugnsle Oelicmausi, obecneuugarom Gopmuposaniue CMoliCI08blX YCMAHOBOK U HCUSHEHHBIX
HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTABJISITH IUIAH, aJITOPUTM PEIICHUS 3a]1a4H, BRIOUPATh CIIOCO0 pelIeHUs ¢ yIETOM UMEIOIINUXCS PECYPCOB U
COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTHUPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEIICHUH ¢ YIETOM HOBOM
uHbopMaIuu.

CaMOKOHTPOJIBb:

BJIQJIETh HAaBBIKAMU TIO3HABAaTEIbHOW pPEQIEKCMU KaK OCO3HAHUS COBEPIIAEMbBIX JCHUCTBUM W MBICIUTEIBHBIX
MPOIIECCOB, WX PE3yJIbTATOB; BIAJETh CIOCOOAMU CaMOMPOBEPKH, CAMOKOHTPOJIS TMpoIlecca W pe3yiibTaTa pelieHus
MaTeMaTHYESCKOM 3a/1auH;

NPEABUAETh TPYJHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MPH PEUICHUM 33/1a4¥, BHOCUTh KOPPEKTUBBI B JI€ATEIBHOCTD
Ha OCHOBE HOBBIX OOCTOSTENIbCTB, JaHHBIX, HAWJICHHBIX OIIMOOK, BBISIBICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBUE pe3yJbTaTa L€ U YCIOBHUSIM, OOBSCHATh NMPUYUHBI JOCTHXKEHUS WIM HEJOCTHKEHUS
PE3yIbTATOB JIEATEIbHOCTH, HAXOJAUTh OIIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

10 KJIACC

OnepupoBaTh MOHATUAMHU: TOUKA, IPsIMast, INIOCKOCTb.

[IpuMEHATH aKCMOMBI CTEPEOMETPHUU U CIIEICTBHS U3 HUX IIPU PEIIEHUN F€OMETPUUYECKUX 3a1a4.

OnepupoBaTh MOHATUAMHU: MAPATUIETBHOCTh U NEPIEHIUKYJIIPHOCTD MPSAMBIX U TNIOCKOCTEH.

KrnaccuduimpoBats B3aMMHOE paCIOIOKEHNUE MPSAMBIX U IIIOCKOCTEN B MPOCTPAHCTBE.

OnepupoBaTh MOHATUSMU: JBYTPaHHBIA YIroJjl, IPaHU JABYIPAHHOTO yrIja, pedpo ABYTPaHHOIO YIJa; JMHEWHBIN yrona
JIBYTPAHHOTO yIJja; TpaayCHasi Mepa JByTPAaHHOTO yrJa.

OnepupoBarh MOHATUAMH: MHOTOTPAHHUK, BBIMYKIBIM M HEBBIMYKJIbII MHOTOTPAHHUK, 3JEMEHThl MHOTOTPAaHHUKA,
MpaBUJIbHBIM MHOTOTPaHHUK.

Pacnio3HaBaTh OCHOBHbBIE BU/Ibl MHOTOTPAaHHUKOB (IUpaMKAa; MPU3Ma, MPSIMOYTOJIbHBINA Mapaiesaenunen, Kyo).

KnaccupuimpoBaTe MHOTOIpaHHUKH, BBIOMpass OCHOBaHMSA JUId KJIACCU(PUKAUUU (BBIIYKJIbIE W HEBBITYKJIbIE
MHOT'OIPAHHMKH; ITPaBUJIbHbIE MHOIOTPAaHHUKH; ITPSIMBIE U HAKJIOHHBIE TPU3MBI, 1ApaJUICICIIUIICBI).

OnepupoBaTh MOHATUAMHU: CEKYILAsl INIOCKOCTh, CEUEHHE MHOTOTPAaHHUKOB.

OOBACHATH TPUHIUIIBI TIOCTPOEHUS CEYEHUH, UCTIOB3YS METO/I CJIE/IOB.

CtpouTh Ce€4YeHHs] MHOTOTPAHHUKOB METOJOM CJIEIOB, BBINOJHATH (BBIHOCHBIE) IIJIOCKHME YEPTEKU U3 PUCYHKOB
MPOCTHIX 00BEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemarp 3amaun Ha HaXOXKJIEHHUE T€OMETPHUUECKHUX BEJIWYMH MO 00pasliaM WIM aJropuTMaMm, MPUMEHsSI U3BECTHbHIC
aHAJUTUYECKUE METOJbl MPU PEIICHUH CTAHJAPTHBIX MATEMAaTHYECKMX 337a4 Ha BBIYMCICHHE PACCTOSIHUI MEXIy ABYMS
TOYKaMH, OT TOUKH JI0 TIPSIMOM, OT TOUKH JI0 TNIOCKOCTH, MEX]TY CKPEIIMBAIOLIUMUCS MPSMBIMHU.

Pemarp 3amaun Ha HaXOXKJIEHHE T€OMETPUUECKHUX BEJIWYMH MO 00pasliaM WIM aJIrOpUTMaM, NMPUMEHSS H3BECTHBIC
AHAJIUTHYECKME METOJAbl NpPH PEUIEHUH CTaHAAPTHBIX MATEMAaTHYECKMX 3aJa4 Ha BBIYUCIECHHE YIVIOB MEXKIY
CKPELIMBAIOIIUMHUCS NPSAMBIMU, MEXAY IIPSIMOM U INIOCKOCTBIO, MEXY IJIOCKOCTSIMU, IBYTPAHHBIX YIJIOB.



Bbruncnare o0bEMBI U TUIOIIAJM MOBEPXHOCTEW MHOTOI'PAHHUKOB (IIpHU3Ma, MHpaMKaa) ¢ OpUMEHEHHeM (GopMyd,
BBIYUCIISITH COOTHOIICHHUS MEXKTy IIOMIAIMU MTOBEPXHOCTEH, 00bEMaMU MMOOOHBIX MHOTOI'PaHHHUKOB.

OnepupoBaTh NOHATUSMU: CUMMETPHS B IIPOCTPAHCTBE; LIEHTP, OCh U IUNIOCKOCTh CUMMETPUH; LIEHTP, OCh U INIOCKOCTb
CUMMETPUU QUTYPBHI.

W3Bnekatb, mpeoOpa3oBbIBaTh M MHTEPIPETUPOBATH WH(POPMAIIMIO O MPOCTPAHCTBEHHBIX I'€OMETPUUECKHUX (UTypaXx,
NpeACTaBICHHYIO Ha YePTeKaX U PUCYHKAX.

[TpumensTh reoMeTpudeckre (akThl IS PEHICHUS CTEPEOMETPUYECKUX 3a/lad, MPEeANoIararoliuX HECKOJIbKO IIaros
peIlIeHus, €ClIi YCIOBHS MPUMEHEHHS 33/1aHbI B sIBHOU (hopme.

[IpuMeHsITh MpOCTEHINEe NPOTPaMMHBIE CPEICTBA U DJIEKTPOHHO-KOMMYHHUKAIIMOHHBIE CHUCTEMBI MpPH PEHICHUU
CTEPEOMETPUYECKHX 3a/1a4.

[IpuBOUTE MpUMEPHl MAaTEMATUYECKUX 3aKOHOMEPHOCTEH B MPHUPOJE U JKU3HM, PACIIO3HABATH MPOSBICHUE 3aKOHOB
re€OMETPUU B UCKYCCTBE.

[IpuMeHsTh MOTyYEHHBIC 3HAHUA HA MPAKTUKE: aHAM3UPOBATh pealbHbIC CUTYallMU U MIPUMEHSITHh N3yUYEeHHBIC TIOHATHUS
B IIpOLIecCe TIOUCKA PEIICHUS MaTeMaTHIeCKH CPOPMYITUPOBAHHON MPOOIEMBI, MOJEIUPOBATH PEATbHBIE CUTYAIIUU Ha SI3bIKE
reOMETPUHU, UCCIIE0BATh MTOCTPOSCHHBIE MOJIEH C UCIIOJIb30BAHUEM I'€OMETPUUECKUX MOHATUH U TEOpEM, arnmnapara aireopsl;
pelaTh NPaKTUUECKUE 3aJa4M, CBA3aHHbIE C HAXOKICHHUEM I€OMETPUUECKHUX BEIHUUH.

11 KUIACC

OmnepupoBaTh MOHATUSMU: HWIMHIPHUUECKAs MMOBEPXHOCTH, 0Opa3ylolue HUIMHAPUYIECKONH MOBEPXHOCTH; LUIUHJD;
KOHUYECKasi TOBEPXHOCTh, 00pa3yIolre KOHNYECKOW MOBEPXHOCTH, KOHYC; cepruecKas MOBEPXHOCTb.

Pacnio3naBath Tena BpamieHus (IMUIMHIIP, KOHYC, cdepa U map).

OOBACHATH CIIOCOOBI TMOTYUYEHUS TEJ BPAIICHHUS.

KnaccudummpoBats B3auMHOE pacroaokeHnue chepbl U MIOCKOCTH.

OneprpoBaTh NOHATUAMM: IIAPOBOM CETMEHT, OCHOBAHHME CErMEHTA, BBICOTA CETMEHTA; IIApOBOM CJIOM, OCHOBAaHHWE
IapOBOIO CJI0SI, BBICOTA IIAPOBOTO CJIOS; IAPOBOM CEKTOP.

Boraucisats 00BEMBI 1 IUTONIAINA TTOBEPXHOCTEHN TEJ BpaIlleHUs, TEOMETPUIECKUX TEJl C TpUMEHEHHuEM (HOpMYII.

OmnepupoBaTh MOHATHSIMU: MHOTOTPAHHHK, BIIMCAHHBIA B Chepy M OMHMCAHHBIA OKOJO cdepsl; cepa, BOucaHHAS B
MHOTOI'PaHHUK HJIM TEJIO0 BpalIeHUS.



BBIYUCIATH COOTHOIICHUS MEXKTy TUIOIIAISIMHU TIOBEPXHOCTEH M 00bEMaMH MOJOOHBIX TEJl.

N300pakath u3ydaeMble (PUTYPHI OT PYKH M C IPUMEHEHHUEM MPOCTHIX YePTEKHBIX HHCTPYMCHTOB.

BrITOTHATE (BBIHOCHBIC) TUIOCKHE YEPTEKU M3 PHCYHKOB IPOCTBIX OOBEMHBIX (PHUTYp: BHJI CBepXy, COOKY, CHH3Y;
CTPOUTDH CEUCHUS TN BpaICHUS.

N3BnekaTh, HHTEPIPETUPOBATh U MPEOOPA30BBIBATE WH(MOPMAIMIO O TPOCTPAHCTBEHHBIX T€OMETPUUYECKHUX (HUrypax,
IIPEJICTABIICHHYIO HA YEPTEKaxX M PUCYHKaX.

OrnepupoBaTh MOHITHEM BEKTOP B IIPOCTPAHCTRE.

BBITTOHITE TEUCTBUS CIIOXKEHUS BEKTOPOB, BEIYUTAHUS BEKTOPOB U YMHOXKCHHS BEKTOPA HA YUCII0, OOBSICHITH, KAKHMHU
CBOMCTBaMH OHHU 00JIaJaroT.

[TpuMeHATH MpaBUIIO MapasuIeIeUIIe A,

OrneprpoBaTh MOHATHUSAMH: JIEKAPTOBBI KOOPJAMHATHI B MPOCTPAHCTBE, BEKTOP, MOAYJb BEKTOpPA, PABEHCTBO BEKTOPOB,
KOOPAMHATHI BEKTOpPA, YroJl MEXIY BEKTOpaMHU, CKaJIsIpHOE ITPOM3BEICHHE BEKTOPOB, KOJUIMHEAPHBIC M KOMILJIAHAPHBIC
BEKTOPBI.

Haxonute cymMMy BEKTOPOB M TIPOM3BEACHUE BEKTOpA HA YMCJIO, YTOJl MEXKIY BEKTOpaMH, CKAIPHOE MPOU3BEACHHE,
pacKiIaIpIBaTh BEKTOP IO ABYM HEKOJJTMHEAPHBIM BEKTOPaM.

3aiaBaTh IIOCKOCTh YPAaBHEHHUEM B JICKAPTOBOM CHCTEME KOOPIMHAT.

[IpumensaTh reomeTpudeckre (akThl JJIs PEIICHUS CTEPEOMETPUUYCCKUX 3ajJiad, MPEAIOoJIararoIimXx HECKOJIbKO IaroB
pEIICHUS, €CIIA YCIIOBUS PUMEHEHHUS 3a1aHbI B SBHOU (popme.

Pemate mpocreiinme reoMeTpuIecKre 3a/1a4u Ha IPUMEHEHHE BEKTOPHO-KOOPIUHATHOTO METO/IA.

Pemrate 3amaun Ha JOKa3aTeIbCTBO MAaTEMATHYCCKMX OTHOINCHUNM W HAXOXICHHE TI€OMETPUUYCCKUX BEIUYUH I10
oOpasiaM Wi aaropuT™MaM, IPUMEHSS H3BECTHBIC METOJIBI ITPH PEIICHUH CTaHIaPTHBIX MAaTEMaTHUCCKUX 3a]1a4.

[IpuMeHATh MPOCTEHIIME MPOTPaMMHBIE CPEACTBA W AJICKTPOHHO-KOMMYHHUKAIIMOHHBIE CHUCTEMBI TIPH PCEHICHUH
CTEPEOMETPUICCKUX 3a71a4.

[TpuBOAMTE MpPUMEPHI MATEMATHYECCKUX 3aKOHOMEPHOCTEH B MPHUPOJE W KU3HU, PACIIO3HABATH IPOSBIICHUE 3aKOHOB
T€OMETPUHU B UCKYCCTBE.

[IpuMeHATh MOTyYeHHbIE 3HAHMS HA MPAKTUKE: aHAJTU3UPOBATh PEATbHBIC CUTYAIlUU U MPUMEHSTh U3YUCHHBIC TIOHITHS
B IIPOIIECCE MOMCKA PEIIeHUs MaTeMaTHUYeCKH COPMYITUPOBAHHON MPOOJIEMBI, MOJICIMPOBATh PeabHbIC CUTYAIlUN Ha S3BIKE
T€OMETPHH, UCCIICIOBATh IOCTPOCHHBIEC MOJICIN C UCIIOJIb30BAaHUEM T€OMETPUUCCKUX TTOHATHI M TEOpEM, ammapara ajareopsl;
peraTh MPaKTUYEeCKUE 3a7]a4H, CBSI3aHHBIE C HAX0KICHHUEM IeOMETPHUECKIX BEJTNYHNH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbuble IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsbl
1 BBenenue B ctepeoMeTpuio 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapannenbHOCTh NPSAMBIX M IIIIOCKOCTEH
3 [lepnieHIUKYISIPHOCTD MPSIMBIX U 12
IIJIOCKOCTEN
4 VYTibl MEXAY IPSIMBIMU U TNIOCKOCTSIMH 10 1
5 MHororpanHuk# 11 1
6 OOBEMBI MHOTOTPaHHUKOB 9 1
7 [ToBTOpEHME: CEUEeHMS, pACCTOSTHUSA U YTIIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KITACC

Koan4yecTBo 4acoB DJIeKTPOHHbBIE

HauMeHoBaHUe Pa3ieioB H TEM nudpoBLIe
Ne ni/m P Kontpoabnbsie  IlpakTHueckue (uidpp )

NMPOrpaMMblI Bceero o0pa3oBaTe/bHbIE

padoThbI padoThbI
pecypchl

Tena BpameHus 12

OOBEMEI TeNI 5

BekTopsl ¥ KOOpAMHATHI B IPOCTPAHCTBE 10

[ToBTOpenue, 06001ICHNE, 7 1

cucTeMaTu3alus 3HaHui
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 3 0
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