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INOACHUTEJIbBHAS 3AIINCKA

Pabouas nporpamma yueGHOro Kypca «I'eomeTpus» 6a30BOro ypoBHS AJIsi 00Yy4aIOLIHXCS
10 —11 xmaccoB pa3paborana Ha ocHoBe DeaepantbHOro rocyIapCTBEHHOro 00pa3oBaTEIbHOTO
CTaHIapTa CpeIHero ooOmero oOpa3oBaHHs, ¢ YYETOM COBPEMEHHBIX MHPOBBIX TPEOOBaHUIA,
NPEABSIBISIEMBIX K MaTeMaTHUECKOMY OOpa30BaHUIO, U TPAJUIUN POCCHICKOTO 00pa30OBaHUSL.
PeaJII/I3aHI/I51 IporpaMmal o0ecIieynBaeT OBJIAJACHUC KIIFOUCBBIMH KOMIICTCHIIUSAMU,
COCTaBIISIIOIMMU OCHOBY ISl CAMOPa3BHTHsS W HENPEPHIBHOTO 00pa30BaHUs, IIEIOCTHOCTh
OOIIEKYIBTYPHOTO, INYHOCTHOT'O U [TO3HABATEIILHOTO PAa3BUTHUS IMYHOCTH O0YUYAFOLHXCSI.

HEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh yueOHOro Kypca IeOMETpUM Ha YpOBHE CpEAHEro oouero oOpa3oBaHUS
00yCIJIOBJIEHa NPAKTUYECKONM 3HAYMMOCTBIO METANpPEAMETHBIX U IPEIMETHBIX PE3YJIbTaTOB
00y4YeHHsI TEOMETPHH B HANpPABJICHUHU JIMYHOCTHOTO PA3BUTHA OOy4aromuxcs, (OPMHUPOBAHUS
(GYHKLIMOHAIBHON MaTeMaTH4ecKOM T'PaMOTHOCTH, H3YyYCHMsI IPYTUX Y4eOHbBIX IMCLUIUINH.
Pa3zButne y oOydaroumiuxcsi MpaBUIBHBIX IPEICTABICHUH O CYIIHOCTH U HPOUCXOXKACHUU
FEOMETPUUECKUX a0CTPAKLIUK, COOTHOILIEHUU PEAILHOTO U UJCAIBHOI0, XapaKTepe OTpa)keHus
MaTE€MaTU4YeCKOW HAayKOM SIBJICHUH W IPOLECCOB PEAIBHOIO MHUpPA, MECTE T€OMETPUMU B CUCTEME
HayK M pOJM MaTeMaTH4YeCKOr0 MOJEIMPOBaHMs B HAyYHOM IIO3HAHUUM U B IPaKTHKE
crocoOCTByeT (OPMHPOBAHUIO HAyYHOI'O MHUPOBO33PEHUS YUAIIMXCsS, a TaKXKe KayecTB
MBIILUIEHUSI, HEOOXOIUMBIX JJISl a/1allTallii B COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM U3 0a30BBIX IPEIMETOB HA YpPOBHE CpPEIHEro O0OILero
o0pa3oBaHus, TaKk Kak oOecledrBaeT BO3MOXKHOCTb M3YYEHHUS KaK IUCLUIUIMH €CTECTBEHHO-
Hay4YHOI HampaBJIeHHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MpblluUIeHUE, (GopMHpyeMOe MpU H3YyYEHUH OOYYaroIIMMHUCS HMOHSITHUHHBIX
OCHOB T€OMETPUM M TMOCTPOCHHM ILETOYKH JIOTMUECKUX YTBEPXKJIEHUH B XOJ€ pELICHUS
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUTaTh W ONPOBEPraTh TI'MIIOTE3bl HEMOCPEACTBEHHO
UCTOJIB3YIOTCSl MPU PpEIIeHUHM 3aJad €CTECTBEHHO-HAyYHOIro LHMKJIAa, B YaCTHOCTH U3 Kypca
bu3uku.

YMeHue OpHUEeHTUPOBAaThCS B MPOCTPAHCTBE WIPAET CYIIECTBEHHYIO pOJIb BO BCEX
o0nacTsax JesaTenbHOCTH 4deroBeka. OpHeHTalusl yesloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HE00X0/IMMOE YCIIOBHE €ro COIMaJIbHOrO OBITHS, (opMa OTpaKeHHs OKpYXKAlOIEro MHupa,
yCIIOBUE  YCIENIHOrO TMO3HAaHUS M  aKTHMBHOIO  MpeoOpa3oBaHUs  JEHCTBUTEIHHOCTH.
OnepupoBaHue NPOCTPAHCTBEHHBIMU 00pa3zaMu 0ObeAUHSIET pa3Hble BUAbI YUeOHOH U TPYI0BOI
NeSITebHOCTH, SBJSIETCA OJHUM M3 MPO(ECCHOHANBHO Ba)KHBIX KAadyecTB, IMO3TOMY aKTyajbHa
3agada (OPMHUPOBAHUS y OOYUAIOMIMXCSl MPOCTPAHCTBEHHOTO MBINUICHUS! KaK Pa3HOBUIAHOCTU
00pa3HOro MBIIIJICHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B TMOATOTOBKE K IPAKTHUECKOMN
JESITEIbHOCTH 110 MHOTHM HaIlPaBJICHUSM.

Llenb ocBOEHMSI MporpaMMbl yueOHOro Kypca «[ eomeTpus» Ha 0a30BOM ypOBHE 00yUeHHs
— o0mieoOpazoBarenbHOE M OOIICKYIBTYPHOE DPAa3BUTHUE OOYJAIOMIMXCS dYepe3 oOecredeHue
BO3MOXHOCTH IPUOOPETEHUSI U UCIOJIb30BAaHUS CUCTEMAaTHUECKUX I'€OMETPHUECKUX 3HAHUHM U
NelcTBUH, crienu(pUUHBIX T€OMETPUU, BO3MOXKHOCTH YCIIEHIIHOTO IIPOI0JIKEHUsT 00pa30BaHuUs 10
CHELHATBHOCTSM, HE CBS3aHHBIM C MPUKJIATHBIM HCIIOJIB30BaHHEM T'€OMETPHH.

[Iporpamma mo reoMeTpur Ha 0a30BOM YpOBHE NpeAHA3HAYCHA IS OOYYaIOIIMXCS
CpeIHel IIKOJbl, HE HCHBITHIBABIIMX 3HAYUTENBHBIX 3aTPYJAHEHUIl Ha YPOBHE OCHOBHOI'O



obmero obpazoBanus. Takum oOpa3om, oOydaromuecss Ha 6a30BOM YpPOBHE JOKHBI OCBOUTH
o0mye MaTeMaTHYECKUE YMEHHsI, CBS3aHHBIE CO CHEIM(PHUKON T€OMETPUH U HEOOXOIUMBIE IS
JKU3HU B COBpEMEHHOM oO11ecTBe. Kpome 3T0ro, OHM UMEIOT BO3MOXHOCTh U3YYUTh F€OMETPUIO
Oosee riybOKO, €cii B JalbHEHUIIEM BOSHHUKHET HEOOXOAUMOCTh B FT€OMETPHUUECKUX 3HAHUSIX B
npodeccCuoHaNbHOM NeTebHOCTH.

JlocTiokeHue el OCBOCHUS MPOrpaMMbl 00€CIICUNBACTCS PELICHUEM COOTBETCTBYIOIINX
3agad. [IpuoputeTHBIMU 3a7auaMi OCBOCHHUSA Kypca «I eomeTpun» Ha 6a3oBoM ypoBHe B 10—11
KJ1accax SIBIISIFOTCSA:

e (opMupoBaHHE NPEACTABICHUS O TEOMETPUM KaK YacTH MHPOBOH KyJIbTYyphl H

OCO3HaHHE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MUPOM;

e (QopmupoBaHuE TMPEACTABICHUS O MHOTOTPaHHMKAX M TeJaxX BpallleHUS Kak o
BaXHEHIIINX MaTeMaTHYECKHX MOJEINSX, MMO3BOJISIONINX OMUCHIBATh U U3y4aTh Pa3HbIE
SBJICHUS OKPY>KAIOIIIEr0 MUPa;

e (QopmupoBaHuE yMEHMs PACIIO3HABATh HA UYEPTEkKaX, MOJCIAX U B PEalbHOM MUPE
MHOTOTPAaHHHUKH U TeJa BpaIlleHHS;

® OBJQJICHHE METOJaMH pelIeHHUs 3a7ad Ha T[OCTPOSHUS Ha H300paKeHUSIX
IPOCTPAHCTBEHHBIX (UTYD;

e (opMupoBaHHE yMEHHS ONEPUPOBATH OCHOBHBIMHU IMOHSATHSAMU O MHOTOTPaHHHUKAX U
TeJIaX BpAIlEHHUs U UX OCHOBHBIMH CBOICTBaMU;

® OBJIQJICHUE AJITOPUTMAMHU PEIICHUS OCHOBHBIX THIOB 331a4; (OopMHUpOBaHHE yMEHUS
IPOBOAMTH  HECJIOXHBIE JOKa3aTeNbHbIE  pAacCyXkJE€HHS B  XOJ€  pELICHUS
CTEpEOMETPUUECKHUX 3a/1a4 U 33/1a4 ¢ IPAaKTUYECKUM COJIep KaHUEM;

® pa3BUTHE MHTEIUIEKTYaJlbHBIX W TBOPYECKMX CHOCOOHOCTEM  oOyuaromuxcs,
MO03HABATEJILHOM aKTUBHOCTH, UCCIIE0BATEILCKUX YMEHUHN, KpUTUYHOCTH MBILIUIEHUS;

e (dopmupoBaHue (QYHKIIMOHAIBHOW TPAMOTHOCTH, PEJICBAHTHOW TE€OMETPUH: YMEHHUE
pacrio3HaBaTh MPOSBICHUS T€OMETPUYECKUX MOHATHH, 00BEKTOB U 3aKOHOMEPHOCTEN B
pEeaTbHBIX JKW3HEHHBIX CUTYallMsIX W TPU W3YYEHUH JPYTUX YYEOHBIX IPEIMETOB,
NPOSIBJIICHUST 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEH, (OpMYIHpPOBAaTH WX Ha S3BIKE
reOMEeTpUM M  CO3/1aBaTh T'€OMETPUUYECKHE MOJENH, MPUMEHSITh OCBOEHHBIN
TreOMETPUYECKUI  ammapaT JUlsl peleHus NpPaKTUKO-OPUEHTHPOBAHHBIX —3ajad,
WHTEPIPETHPOBATH U OIICHUBATH TTOTYYCHHBIC PE3yJIbTaTHI.

OTnuuuTeNnbHON 0COOEHHOCTHIO MPOTrPaMMBbl SIBJISIETCSI BKIIIOUEHHUE B KypC CTEPEOMETPUHN
B Hayalle €ro U3yueHHWs 3aJady, pellaeMblX Ha YPOBHE WHTYUTHUBHOTO TIIO3HAHUS, U
ornpeneN€HHbIM 00pa30oM OpraHM30BaHHAs paboTa HAJ HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTHYECKOTO ¥ TPOCTPAHCTBEHHOTO MBINUICHUS, CTUMYJIHPYET TMPOTEKaHUE WHTYUTHBHBIX
MIPOLIECCOB, MOTUBHUPYET K JajbHEHIIEMYy U3yUEHHIO IPEIMETA.

[Ipenmourenue OTAAETCS HAIISAIHO-KOHCTPYKTUBHOMY METOAY OOYy4YeHHs, TO €CTh
TEOpPETUYECKHE 3HAaHUS HMMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-TPAKTHUYECKOM
NeSITeTbHOCTH. Pa3BUTHE TIPOCTPAHCTBEHHBIX TPEACTABICHWH Yy ydYalmIMXcsi B  Kypce
CTEpEOMETPUU MPOBOIUTCS 3a CUET pellleHus 3a/a4 Ha CO3JJaHUE MPOCTPAHCTBEHHBIX 00pa30B U
3aJa4 Ha OINEpHpPOBaHUE IPOCTPAHCTBEHHBIMU oOpazamu. CozgaHue oOpaza HPOBOAMUTCA C
OTIOPOil Ha HAIJISTHOCTH, @ OTIEPHUPOBAHKE 00pPa30M — B YCJIOBUSAX OTBJICUEHHS OT HATJISIHOCTH,
MBICIIEHHOTO U3MEHEHHSI €r0 HCXOJHOT'O COZepIKaHuUSI.

OcHOBHBIE coaepkaTenbHble JuHMM Kypca «l'eomerpum» B 10-11 kmaccax:
«MHuororpanHukny, «IIpsiMble U TIJIOCKOCTH B MPOCTPAHCTBEY, «Tena BpamieHus», «BekTopsl u
KOOPJAMHATHI B TPOCcTpaHCcTBe». DopMupoBaHue JOTHUECKUX YMEHUH pacrpeaessieTcss He TOJIbKO



[0 COJAEPKATeNbHBIM JIMHHUSIM, HO W MO ToaaM oOOydeHHsl Ha YpPOBHE CpETHEero oO0IIero
o0OpazoBaHusl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIEE MPEIMETHBIM pe3yJbTaTaM OCBOCHUS
paboueii mporpamMMBbl, pactpeieIEHHBIM 0 ToAaM 00yUYeHHsI, CTPYKTYPUPOBAHO TAaKUM 00pa3oMm,
YTOOBl  OBJAJICHUE TI'E€OMETPUYCCKMMH  TOHATUSMH W HaBBIKAMH  OCYIIECTBIISIOCH
MOCJIEI0BATENIBHO U IOCTYNATENIbHO, C COOJIIOJICHHMEM IPUHIUIIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYATUCH B OOIIYI0 CHCTEMY IreéOMETPUICCKHX MPEACTABICHUH 00yJarOIIUXCs,
pacmupsisi 1 yriayousisi e€, o0pasys MpOYHbIE MHOXKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reomerpuun otBoAuTCs 2 yaca B Hepenmto B 10 kiacce u 1 yac B Henenio B 11
KJ1acce, BCEro 3a JiBa roga ooyuenus - 102 yueOHBIX daca.



COJAEP)KAHHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE MOHATHUS CTEpeoMeTpuu. Touka, mpsimasi, III0CKOCTh, pocTpaHcTBoO. [lonaTne
00 aKCHOMaTHYECKOM IMOCTPOEHUHU CTEPEOMETPHUU: aKCUOMBI CTEPEOMETPUHU U CIIEICTBUS U3 HUX.

B3anmHOe pacnonoxeHue NpsAMbIX B IPOCTPAHCTBE: MEPECEKAIOUINECs, MTapaJICIbHbIE U
CKpeluMBamoIuecs npsAMble. IlapaiienbHOCTs HPSMBIX M IUIOCKOCTEH B IPOCTPAHCTBE:
NapaJuleJbHbIE IPSIMBIE B IIPOCTPAHCTBE; IMAPAUICIBHOCTh TPEX NPSIMBIX; MApaUICIBHOCTD
IPSIMOM M IJIOCKOCTH. YTJbl C COHAIPABICHHBIMU CTOPOHAMHM; YroJl MEXKIYy IpPSIMBIMU B
npoctpancTBe.  llapamienpHOCTh  IUIOCKOCTEH:  MapajuleNibHbIE  IUIOCKOCTH;  CBOMCTBA
napaieNbHbIX m1ockocTel. [Ipocreiiue npocTpancTBEHHbIE (PUIYpBI HAa MIIOCKOCTU: TETPA’Ip,
KyO, mapajuieNenuIie]; IoCTPOSHNE CEYCHUH.

IlepneHgUKyISIpHOCTE  IPSAMOM M IUIOCKOCTH:  INEPIEHIMKYJSPHBIE IPSMBIE B
IIPOCTPAHCTBE, MpsAMBbIE NApauIeIbHBIE M IEPHEHIUKYISAPHbIE K IUIOCKOCTH, IPU3HAK
NEPIEHIUKYIIPHOCTH TPAMOM M IUIOCKOCTH, TEOpEMa O TMPAMON IEPHEHAUKYISIPHON
IJIOCKOCTH. YTIIbl B IPOCTPAHCTBE: YTOJ MEXKAY IPSIMOM M IIOCKOCTBIO; JBYIPAHHBIM YIOJI,
JIMHEHHBIN Yrojl JBYIPaHHOro yria. llepneHaukyisp M HAKIOHHBIE: PACCTOSHHUE OT TOYKH J0
IUIOCKOCTH, PACCTOSHUE OT MpPSIMOM 1O IUIOCKOCTH, NPOEKUHs (GUIypbl Ha IUIOCKOCTb.
[TeprieHAUKYJIAPHOCTD TUIOCKOCTEN: PU3HAK NEPIEHINKYIIIPHOCTH ABYX ILIOCKOcTel. Teopema
0 TPEX MEPHEHAUKYIAPAX.

MHoOrorpaHHuKHu

IlonsAiTMe MHOIOrpaHHUKA, OCHOBHBIC DJJIEMEHTHI MHOIOTPAaHHUKA, BBIIIYKIBIE U
HEBBIITYKJIbIE MHOTOIPAaHHUKH; Pa3BEPTKAa MHOrorpaHHuka. Ilpusma: N-yroiapHas nmpusMa; rpaHu
Y OCHOBAHHUS MPU3MBI; MIpsiMasi ¥ HaKJIOHHAsi IPU3Mbl; OOKOBAs U MOJIHAs IOBEPXHOCTH IPU3MBI.
[Tapayenenunesn, NpsAMOYTOJIBHBIN MMapajuleNenuIe] U ero cpoictea. Ilupamuaa: n-yronapHas
nupamMpia, TpaHM W OCHOBAaHHME NHMpaMHbl; OOKOBas W MOJHAs IOBEPXHOCTb MUPAMUJBI;
IpaBWIbHAasg M YyCEUEHHas MNHMpaMuAa. OJIEMEHTbl MNpU3Mbl M nHUpamuisl. [IpaBuibHbIE
MHOTOI'PAHHUKH: TOHSATHE IPABUIBHOTO MHOI'OIPAHHHUKA; MPABWIbHAS MPU3Ma W IpaBUIIbHAS
NUpaMKJia; MpaBUiIbHAasl TPEyroibHasi MUpaMKia U IPaBUIBHBIN TeTpalap; kyO. [IpencraBinenue
O IMpaBWIBHBIX MHOIOTPaHHMKAaX: OKTa’lap, HOoAeKa’aAp M ukocadap. CedeHus MHOpU3MBI U
APaMUBL.

CummeTpusi B IIPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, IMPSMOM, IIOCKOCTH.
DJIEMEHTHI CAMMETPHUH B IUpaMuax, napajuieienuneaax, IpaBuiabHbIX MHOITOTPAHHUKAX.

Brruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: p&0pa, nuaroHanu, yrisl. [lnomans 60koBoi
MIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTH MPSMOM IPHU3MBI, IUIOLIAJb OCHOBAaHWM, Teopema O
OOKOBOM TMOBEPXHOCTH TPsSMOM mpu3Mbl. [lnomaas OOKOBOW TOBEPXHOCTH M TMOBEPXHOCTH
MPaBWIBHON NMHUpaMuAbl, TeopeMa O IuUloumaau yceu€éHHo mnupamunbl. [loHsTHe 00 00BEME.
O06BEM nupamMuibl, IPU3MBI.

[TonoGuble Tena B mpocTpaHcTBe. COOTHOUICHHS MEXAY IUJIOMIAAIMH ITOBEPXHOCTEH,
00BéMaMHU ITOJOOHBIX TEI.

11 KUIIACC

Tesa BpameHus



[MunuHapuyeckas MOBEPXHOCTh, 0O0pasyloliye UWIMHIPUYECKONH TOBEPXHOCTH, OCh
WIMHAPHUYECKON MOBEepXHOCTH. LIMauHIp: ocHOBaHUS U OOKOBasi MOBEPXHOCTh, 00pa3yrommas u
0Cb; TUIOIIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konunueckasi moBepXHOCTb, 00pa3yroliMe KOHUYECKOW IMOBEPXHOCTHU, OCh W BEpIIMHA
KOHUYecKol mnoBepxHOcTH. KoHyc: ocHOBaHuMe M BepIlMHA, OOpasyiolas U OCbh; IJIOLIA/b
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3yroliyue M BBICOTA; OCHOBAHMS U
OOKOBast TIOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, IuaMeTp; IUIOHIa[b MOBEpXHOCTU cdepbl. B3aumuoe
pacrnosoxeHue cepsl U IIOCKOCTH; KacaTeabHas INIOCKOCTh K cdepe; IIoImaas chepol.

N300pakenue e BpalieHus Ha IockocT. Pa3BépTka HuiIMHIpa U KOHYCA.

Kom0OuHanuu Tten BpalieHWs ¥ MHOTOTPaHHMKOB. MHOIOIpaHHUK, OINHCAHHBIA OKOJIO
cdepsl; cdepa, BiMcaHHAs B MHOTOTPAHHUK, UJTH TEJIO0 BpallleHUsI.

[Tonstue 00 o0béme. OcHoBHBIE cBoiicTBa 00BEMOB Ten. Teopema 00 o00bEMe
MPsIMOYTOJIBHOTO Tapajiesnenuneaa u ciaeActBus u3 He€. O0béM mmnuHapa, koHyca. O0bEM
nrapa ¥ riomasib cepsl.

[Tonobubie Tena B mpocTpaHcTBe. COOTHOIICHUS MEXKIY IUIOMAASIMH TOBEPXHOCTEH,
00BéMaMu ITONOOHBIX TEI.

Ceuenust mwiMHIApa (MapauieNbHO MW NEPICHAUKYISIPHO OCH), CEUYCHHS KOHYyca
(mapaienbHOE OCHOBAHUIO M MPOXO/SIIEE Yepe3 BEPILINHY), CEUECHUS 11apa.

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miockocTu U B pocTpancTBe. ClI0KeHUe 1 BBIYUTAaHHE BEKTOPOB. Y MHOKEHHUE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TPEM HEKOMIUIaHapHBIM BekTtopam. IIpaBuio
napajuienenunena. Pemenve 3aaa4, CBSI3aHHBIX ¢ IPUMEHEHUEM MIPaBUII IEHCTBUIN C BEKTOPaMHU.
[TpsimoyronbHasi cucTeMa KOOpAMHAT B mpocTpaHcTBe. KoopaumHatel Bektopa. [Ipocreiimue
3a7a4yl B KOOpJAMHATax. Yroil Mexay BekTopamu. CKalsipHOE NPOU3BEICHHE BEKTOPOB.
Boruncnenue yrioB MexAy NpsMBIMH U IUTOCKOCTSIMU. KoopInMHATHO-BEKTOPHBIH METOJ HpU
pelIeHNH TeOMEeTPUYECKUX 3a/1ay.



IINTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3yJabTaThl OCBOEHHS Iporpammbl ydeOHOro mnpeamera «MaremaTHka»
XapaKTEepU3YIOTCSL:

I'paxxnanckoe BocnuTanue:

C(OPMHUPOBAHHOCTBIO I'PAXJAHCKOW IO3UIMM OOydaroumlerocs Kak akTHBHOIO U
OTBETCTBEHHOI'0 YJIEHa POCCUICKOro OOILIECTBA, MPEICTABICHUEM O MaTEeMaTHYECKUX OCHOBAX
(YHKIMOHUPOBAHUS PA3MUYHBIX CTPYKTYp, SBJICHUH, NPOLEAYp TPaKAAHCKOTO OOIIeCTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJCIHCTBOBATh C COLUAIBLHBIMU HHCTUTYTAMU B
COOTBETCTBUM € UX (QYHKIMAMU U Ha3HAUEHUEM.

ITaTpuoTHyeckoe BOCIUTAHUE:

c(OpMUPOBAHHOCTBHIO POCCUICKON IpaKIaHCKOW MIAEHTUYHOCTH, YBAXKEHHUS K IPOILIOMY
U HACTOALIEMY pPOCCUHCKOM MaTeMaTUKH, LIEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCUICKMX MaTeMaTUKOB U POCCHMCKONM MaTeMAaTHYECKOM IIKOJIBI, K MCIOJb30BaHUIO ITHX
JOCTH)KEHUH B IPYTUX HayKax, TEXHOJIOTUSX, chepax IKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

OCO3HAHMEM JIYXOBHBIX IIEHHOCTEM pOCCHIICKOro Hapoja; cHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, 3TUYECKOTO MOBEACHHUS, CBA3AHHOIO C MPAKTUYECKUM IPUMEHEHUEM
JOCTHKEHUN HAYKH U JEATEIBHOCTBIO YYEHOI0; OCO3HAHUEM JIMYHOIO BKJIAJa B IOCTPOEHUE
YCTOMUYMUBOTO OYAYIIETO.

JcTeTHYecKoe BOCIIUTAHUe:

ACTETUYECKUM  OTHOLIEHMEM K  MHpYy, BKJIIOYas JCTETUKY  MaTeMaTH4YEeCKHX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pEUIeHUH, pPacCyXIeHUi; BOCIPHUMMYHMBOCTHIO K
MaTeMaTHYeCKUM acleKTaM pa3JInYHbIX BUJ0B UCKYCCTBA.

Du3nyeckoe BOCIUTAHHUE:

c(OPMHPOBAHHOCTBIO YMEHHUS NPUMEHATh MaTeMaTH4YecKHe 3HaHUs B HUHTEpecax
310pOBOTO U 0e30macHOro obpasa >KU3HH, OTBETCTBEHHOIO OTHOLIEHHS K CBOEMY 370pPOBBIO
(3mopoBoe muTaHKE, cOaTaHCUPOBAHHBIA PEXUM 3aHATHI U OTHbIXa, peryispHas (usnueckas
AaKTUBHOCThH); (PU3MUECKOrO COBEPIIEHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-0370POBUTEIHHON
JESATENBHOCTBIO.

TpyaoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYJIly, OCO3HAHHWEM LIEHHOCTH TPYIOJIO0US; MHTEPECOM K Pa3IMYHBIM
chepam npodheccuoHATBbHON AESITeNbHOCTH, CBSI3aHHBIM C MaTEMaTHKON U €€ MPUIIOKEHUSIMU,
YMEHHUEM COBEpILATh OCO3HAHHBIN BbIOOp OyayIiel npodeccuu U peasn30BbIBaTh COOCTBEHHBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MaTeMaTHUECKOMY OOpa3OBaHHUIO H
€caM000pa3oBaHUI0 Ha MPOTSHKEHWH BCEW JKM3HU; TOTOBHOCTHIO K AaKTUBHOMY Y4YacTHIO B
peIlIeHNU IPAKTUYECKUX 33/1a4 MaTeMaTUYeCKOM HallpaBI€HHOCTH.

IKO0JIOTHYECKOe BOCIIUTAHHUE:

c(OPMHPOBAHHOCTHIO HKOJOTMYECKOW KYJIbTYPHI, NMOHUMAHHEM BIMSHUS COILHAIBHO-
SKOHOMMYECKHX IPOLIECCOB HAa COCTOSHHUE IPHUPOJHOW M COLMAIBHOW CpEIbl, OCO3HAHHEM
J100aNbHOTO  XapakTepa SKOJOIMUYECKHMX  Ipo0JieM; OpHEHTaluued Ha  NpUMEHEHHUE
MaTeMaTHUECKUX 3HAHMUHU JJI PEeUIeHUs 3a/ad B 00JIACTH OKPY)KAIOLIEH Ccpenbl, MIaHUPOBAHUS
MIOCTYIKOB M OLIEHKH UX BO3MOXHBIX IMOCJIEICTBUMN AJI1 OKPYKAIOIIEH CPEJIbI.

IleHHOCTH HAYYHOI'0 O3HAHMA:



C(OPMHPOBAHHOCTBIO MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd M OOLIECTBEHHOHW MPAKTHKH, TOHUMAHUEM MaTEeMaTHYeCKON HAayKH Kak chepbl
YeJI0OBEUYECKON JESTEIbHOCTH, 3TANOB €€ pa3BUTUS U 3HAYMMOCTU Ul Pa3BUTUS LIMBUIIN3ALUY;
OBJIAJICHUEM S3BIKOM MAaTE€MaTUKU M MAaTEMaTU4YECKOW KyJIbTYPOHM KaK CpPEACTBOM IIO3HAHMS
MHUPA; TOTOBHOCTBIO OCYILECTBJISATH IIPOEKTHYID M  HMCCIEHAOBATEIBCKYI JEATEIBHOCTh
MHAUBUAYAJIHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

MertarnpenMeTHbIe pe3yabTaThl OCBOCHUS MPOTrPaMMBbI yUeOHOTO mpeamMeTa «MaremaTHKay
XapakTepU3YIOTCd  OBJAJICHHEM  YHHBEPCAIBHBIMU  HO3HABAMENbHbIMU  OeliCEUaMi,
VHUBEPCANILHBIMU —~ KOMMYHUKAMUBHBIMU — OCliCEUAMU, — YHUBEPCATbHLIMU — PecyIsimUSHbIMU
Oelicmeusimu.

1) Vhusepcanvnvle noznasamensmsle oeticmeust, obecnevusaiom Gopmuposanue 6a308ulx
KOCHUMUBHBIX NPOYECCco8 00yyalowuxcs (0ceoenue mMemooos NO3HAHUSL OKPYIHCAIOWEe20 MUpa;
npUMeHeHUe J102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

Bba3zoBble Jioruyeckue aeiicTBus:

® BBIBIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC NMPU3HAKK MaTEMaTHYEeCKUX OOBEKTOB,
MOHSTHUM, OTHOIIEHUN MEXAY MOHATUAMU; (OPMYIHUPOBATH ONPEACICHUSI MOHSATHUI;
yCTaHABJIMBATh CYIIECTBEHHBIN MPU3HAK KJIaCCH(PHUKAINN, OCHOBAHHS JJIs1 0000IIeHNUS
U CPaBHEHUS, KPUTEPUHU TIPOBOAMMOTO aHAIIH3A;

® BOCIPUHHUMATH, (POPMYTUPOBATh U MPEOOPA3OBBIBATH CYKICHHS: YTBEPAUTEIbHBIE U
OTpHUIaTeNbHbIe, eANHUYHBIC, YACTHBIE U OOIIHE; YCIOBHEIE,

® BBIIBIISITH MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3H U TIPOTUBOPEUHS B (haKTax,
TAHHBIX, HAONMIOACHUSIX W YTBEPXKACHHUAX; MpeajiaraTb KPUTEPHH [JS BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIL;

e JlefaTh BBIBOJIBI C HCIOJH30BAaHHUEM 3aKOHOB JIOTUKH, AETYKTUBHBIX M WHAYKTHBHBIX
YMO3aKTIOUYEeHNUN, YMO3aKIIOUEeHUH 110 aHAIIOTUH;

® MPOBOJUTH CAMOCTOSTENLHO JOKAa3aTeIbCTBA MAaTEMAaTHUYECKUX YTBEPKIACHHM (TpsSMBbIe
U OT TMPOTHBHOTO), BBICTPAMBATH APTYMEHTAIMIO, NPUBOIAUTH TMPUMEPHl U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYKIICHHS U BBIBOJIBI;

e BBIOMpaTh crocob pemieHusl y4eOHOM 3aaauu (CpaBHHUBAaTh HECKOJIBKO BAapUAHTOB
pelieHns, BEIOUpaTh HanOoIee MOIXOMAIINA ¢ YIETOM CaMOCTOATENBHO BBIICICHHBIX
KpUTEPUEB).

ba3oBrble uccienoBare/bCKue 1eHCTBHA:

® CMONB30BaTh  BOMPOCHI  KaK  MCCIENOBATENbCKUI  HMHCTPYMEHT  IO3HAHUS;
dbopMyIHUpOBaTh BOIPOCHI, PUKCUPYIOILINE TPOTHBOPEUHE, MPOOIEeMy, yCTaHABINBATh
HUCKOMOE W JaHHOe, (OPMHPOBATH THUIOTE3Y, APTYMEHTHUPOBATH CBOKO TO3UIIHIO,
MHEHHE;

® TPOBOJUTH CAMOCTOSITENIFHO CIUIAHWPOBAaHHBIA AKCIEPUMEHT, HWCCIEAOBAaHUE TI0
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaThudecKoro oObeKTa, SBICHHS, Ipoliecca,
BBISIBJICHHUIO 3aBUCUMOCTEH MEXy OOBEKTaMH, SBICHUSIMU, MPOIIECCAMHU;

® camMoOCTOATENBbHO (opMyaupoBaTh OOOOIIEHWS W  BBIBOJABI 1O  pe3yjbTaTaMm
NPOBENEHHOTO HAOJIOCHNS, UCCIICAOBAaHMs, OLEHUBATh JIOCTOBEPHOCTh MOJTYYEHHBIX
PE3yIbTaTOB, BBIBOJIOB U 000OIICHMIA;



MPOrHO3UPOBATE BO3BMOXKXHOC Pa3BUTHUC MPOLECCCA, 4 TAKKC BLIABUTATh ITPCATIOJIOKCHUA
O €TI0 Pa3BUTHH B HOBBLIX YCJIOBUAX.

Pabora ¢ unopmanmeii:

BBISBIIATH Ae(UIUTHI MH(DOPMAIIUK, JTaHHBIX, HEOOXOIUMBIX Ul OTBETAa Ha BOIIPOC U
JUISl peLLIeHUs 3a1a4H;

BbIOMpaTh MH(OPMAIMIO W3 HUCTOYHUKOB pa3jIM4YHBIX THUIIOB, aHAJIW3UPOBATH,
CHCTEMAaTH3UPOBAaTh U HWHTEPIPETUPOBATh MH(OPMAIMIO PA3TMYHBIX BUJIOB U (HOpM
IIPE/ICTABIICHMUS;

CTPYKTYpUPOBaTh HMH(OpMAIMIO, TMPEACTaBIATh €€ B Pa3iM4HbIX (opmax,
WITIOCTPUPOBATh IpaMuecKy;

OLICHUBATh HAAEKHOCTh HMH(OPMAIMKM IO CaMOCTOATENBHO C(HOPMYINPOBAHHBIM
KPUTEPHUSM.

2) Vnusepcanvnvle KOMMYyHUKAmMuUeHble Oelicmsus, 00ecneuusarom c@opmupoeanHoCcms
COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.
Oo0menne:

BOCIIPUHUMATb U ¢)OpMy.HI/IpOBaTI) CYXXKACHHA B COOTBCTCTBHUU C YCIIOBUSAMH U LECIISAMU
OOLIEHMs; SICHO, TOYHO, I'PaMOTHO BBIPAKaThb CBOI TOYKY 3PEHHUS B YCTHBIX U
NMCEMEHHBIX TEKCTaX, JaBaTh MMOSCHEHHUS MO XOJy PEIICHHs 3a/laui, KOMMEHTUPOBATh
HOJTYYCHHBIH Pe3yJIbTaT;

B X0/1e 00CYKJICHHUS 33]]aBaTh BOIIPOCHI 110 CYIIECTBY 00CYKIaeMON TeMBI, TPOOIEMBI,
pemaeMoﬁ 3ala4i, BbICKAa3bIBaTb HACHU, HALCJICHHLBIC Ha TIOMCK PCIICHUA,
COIIOCTAaBJIAITb CBOU CYXACHUA C CYXICHHUAMHU APYTrUX YYaCTHUKOB Avajiora,
OoOHapyKUBaTh pa3IMune U CXOJCTBO MO3ULHUI; B KOPPEKTHOH dopme GopMyIrpoBaTh
pa3HOIJIacHsl, CBOU BO3PAXKECHHUS;

NPEACTAaBIATE PE3YIbTAThI PCIICHUA 3aJa4r, OKCIICPUMEHTA, UCCICAOBAHNUSA, IIPOCKTA,
CaMOCTOSITENIbHO BBIOMpATh (popMaT BHICTYIUICHUS € Y4ETOM 3a7ay IMpe3eHTAlUuH U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyaHunuecTBo:

MOHUMATh M WUCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOM M WHIWBUIYAIbHOU PaOOTHI
MpU  pElIeHWH YYEeOHBIX 3aj7ad; MPUHUMATHh I1I€JIb COBMECTHOW JESATEIHHOCTH,
IUTAHUPOBATh OPTaHU3AlMI0 COBMECTHOW paboThl, pachpenensTh BHIBI padoT,
JIOTOBApUBATHCA, OOCYXKJaTh TMpolecC W pe3ynbTar paboThl; 0000IIaTh MHEHUS
HECKOJIBKHX JIIOACH;

y4acTBOBATh B IPYNIOBBIX (hopmax paboTsl (00CyKaeHMS, 0OMEH MHEHUH, «MO3TOBBIE
ITYPMBI» W WHBIE); BBINOJHATH CBOK YacTh pabOThl W KOOPJAUHHUPOBATH CBOU
JEHCTBUSI C IPYTUMHU WICHAMH KOMaH/IbI; OIICHUBATh KA4E€CTBO CBOETO BKJIA/1a B OOIIIHIA
MPOIYKT MO KPUTEPHUIM, CPOPMYITHUPOBAHHBIM YUaCTHUKAMU B3aHMMOJICHCTBHSL.

3) Vuueepcanvnvie pecynamuenuvie oeticmausi, 0b6ecneuusarom Gopmuposanue cCmvlCio8bix
VCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCHIU.

Camoopranusaunus:

COCTaBJIATH IJIaH, ITOPUTM PELIEHU 3aJjauu, BBIOUPATh CIIOCO0 peIIeHus ¢ y4ETOM
UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:



e BJaJeTh HAaBbIKAMM IIO3HABATEIBLHOM pE(PIEKCMM KaK OCO3HAHHUS COBEPIIAEMBIX
JNEUCTBUII M MBICIUTENBHBIX MPOLIECCOB, WX pE3yNbTAaTOB; BIAAETh CIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI Ipolecca M pe3yibTaTa pPEUICHUs] MaTeMaTHYeCcKOM
3a/1a4i;

® [peABUAETh TPYJHOCTH, KOTOPHIE MOT'YT BO3HUKHYTh IIPH PELICHUM 33Ja4d, BHOCHUTH
KOPPEKTHBBI B JCSITEIHHOCTh Ha OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX, HAWJICHHBIX
OIINOOK, BBISIBICHHBIX TPYTHOCTEH;

® OIICHWBAaTh COOTBETCTBHE pE3yJibTaTa LEIH U YCIOBUSAM, OOBSCHATH IMPUYMHBI
JOCTHKEHUSI WJIM HEIOCTIXKEHUS PEe3yJIbTaTOB JAEATEIbHOCTH, HAXOIWTh OILINOKY,
JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

INPEJIMETHBIE PE3YJIBTATbBI
10 KUIACC

OrniepupoBaTh NOHATHSAMU: TOUKA, MPsIMasi, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPHUM U CIIEICTBUS U3 HUX MPU PELICHUU T€OMETPUUYECKUX
3azay.

OnepupoBaTh TMOHATUSMH: MAPAJUICTIBHOCTh M MEPIEHIUKYISIPHOCTh TPSMBIX U
IIJIOCKOCTEM.

KnaccuduiupoBaTs B3auMHOE pacloIoKeHUE MPSMBIX U TUIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh TOHATUSMHU: JIBYTPAaHHBIM Yroj, TpaHH [ABYIPAHHOTO yria, pedpo
JIBYTPAHHOTO YTJIa; TUHEHHBIN YyroJl ABYTPaHHOTO yIJla; TpagyCcHasi Mepa IBYTPaHHOTO yTJa.

OniepupoBaTh TOHSATUSMU: MHOTOTPAHHUK, BBIMYKJIBIA W HEBBITYKJIBI MHOTOTPaHHUK,
AJIEMEHThl MHOTOTPaHHUKA, TPaBUIIbHBII MHOTOTPAHHUK.

Pacnio3naBaTh OCHOBHBIE BBl MHOTOTPAHHHKOB (MHUpaMHAa; MPU3MA, MPSIMOYTOJbHBIN
napajuiejenumnes, Kyo).

KnaccudumupoBarh MHOTOTpaHHUKM, BbIOMpas OCHOBaHHS [UIs  KjacCUUKAIUU
(BBIMTYKJIBIE M HEBBIMYKIbIE MHOTOTPAHHHUKHU; TPABUJIbHBIE MHOTOTPAHHHUKH; TMPSMBIE U
HAKJIOHHBIE TIPU3MBI, TapalIeeIUIIEeIbl).

OrnepupoBaTh MOHIATHAMU: CEKYIIas TUIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

OOBSCHATH MPUHITUTIBI TOCTPOCHUS CEUCHHH, HCTIONIB3YS METOJ CJICIOB.

Ctpouth ceueHuss MHOTOTPAHHUKOB METOJIOM CJIEJIOB, BHITIONHATH (BBIHOCHBIE) TJIOCKHE
YEepTEKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pemare 3amaum Ha HaxOXJICHHE TEOMETPUUYECKUX BEIUYMH 10 o0paslaM WiIu
aqropuTMaM, TPHUMEHSS W3BECTHBIE AHATMTHYECKHE METOABl TPH PEIICHUH CTaHIapTHBIX
MaTeMaTUYeCKUX 3aJad Ha BBIYUCICHUE PACCTOSIHUN MEXAY JABYMS TOYKAaMH, OT TOUYKH 0
MPsIMOH, OT TOYKH /10 TUIOCKOCTH, MEXKY CKPEIIMBAIOIIUMUCS MPSMBIMHU.

Pemare 3amaum Ha HaxOXJICHHE TEOMETPUUYECKUX BEIUYMH 10 o0paslaM WiIu
aqropuTMaM, TPHUMEHSS W3BECTHBIE AHATMTHYECKHE METOABl TPH PEIICHUH CTaHIapTHBIX
MaTEeMaTUYeCKUX 3a/lady Ha BBIUMCIICHUE YIJIOB MEXKIY CKPEIIUBAIOUIUMUCS MPSMBIMHU, MEXIY
MPSIMOM M TIIOCKOCTBIO, MEXKY MIIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.

Bbrancnsate 00bEMBI U TUIOIIAIM TOBEPXHOCTE MHOTOTPAHHHUKOB (IIpU3Ma, MHpaMuia) ¢
npuMeHeHHeM (GOpMyJ; BBIUKCIATH COOTHOIIEGHUS MEXIy IUIOHIAIsMU TOBEPXHOCTEH,
00BEMaMu TOAOOHBIX MHOTOI'PaHHHUKOB.



OmnepupoBaTh MOHATHSIMH: CHMMETPHsSI B TPOCTPAHCTBE, IEHTP, OChb M IJIOCKOCTh
CUMMETPUH; LIEHTP, OCh U TUIOCKOCTh CHMMETPHUH (PUTYPHI.

N3Bnekath, npeoOpa3oBbIBaTh U UHTEPIPETHPOBATH WH(OPMAIHIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTypax, MPEACTABICHHYIO HA YePTEkKAX U PUCYHKAX.

[lpuMeHATh TeoMeTpuYecKhe (aKkThl JJIsl PEHICHHs CTEPEOMETPUYECKUX  3ajad,
npeamnojgararomux HECKOJIBKO IMaroB pCIICHHA, C€CJIN YCJIOBHA NPUMCHCHUA 3aJlaHbl B SIBHOU
dopme.

[IpuMeHATh TMPOCTEHIINEe MPOrPaMMHBIC CPEACTBA U DJICKTPOHHO-KOMMYHHKAIIMOHHBIC
CHCTEMBI [IPU PEIICHUN CTEPEOMETPHUCSCKHX 3a/1ay.

IIpuBoguTh IpUMEPBI MATEMATHYECKUX 3aKOHOMEPHOCTEM B IIPUPOJE U JKHU3HU,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB F'€OMETPUHU B HCKYCCTBE.

[IpuMeHATh MOJyYCHHBbIC 3HAHHMS Ha MPAKTHKE: aHAIM3UPOBATh PEajbHbIC CHUTYAIlUHd U
OPUMEHATh M3YYCHHbIE TMOHATHS B  TPOLECCE TMOMCKA  PEHICHHS  MaTeMaTHYCCKH
chopMynUpOBaHHON MPOOJIEMBbI, MOJEIUPOBATh pEATbHBIC CUTyallMd Ha SI3bIKE T'C€OMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICIH C HMCIOJIb30BAHHEM I'COMETPUUCCKUX TMOHSATHH U TCOPEM,
anmapara anreOpbl; pemiaTh IPaKTHYCCKUE 3a/1a4H, CBA3aHHbBIC C HAXOXKICHHEM IeOMETPHUYCCKUX
BEJTUYHH.

11 KJIIACC

OnepupoBatb MOHSITUSMU: HWIHHIpUYECKas MTOBEPXHOCTb, oOpasyroriue
[IWTHHIPAYECKON TTOBEPXHOCTH; IIIMHIP; KOHUYIECKasi TOBEPXHOCTH, 00pa3yIoNIine KOHHIECKON
MOBEPXHOCTH, KOHYC; CeprUuecKasi TOBEPXHOCTb.

Pacnio3naBath Tena BpaieHus (HUIUHAP, KOHYC, cdepa u map).

OOBSICHATH CIIOCOOBI MOTyYEHUS Tell BpallleHUsI.

KnaccuduiupoBars B3auMHOE pacmoioKeHHe cPephl U TIIOCKOCTH.

OnepupoBaTh MOHATHUSMH: IMAPOBON CETMEHT, OCHOBAaHUE CETMEHTA, BBICOTA CETMEHTA;
[IApOBOI CJIOH, OCHOBaHHE IIAPOBOTO CIIOS, BBICOTA IAPOBOTO CIIOS; IIAPOBOM CEKTOP.

Bbrancnsate 00bEMBI U TUIOMIAU TOBEPXHOCTEH TeN BpallleHUs, TeOMETPUUYECKUX TNl C
npuMeHeHueM (Gpopmyi.

OnepupoBaTh TOHSATUSMHU: MHOTOTPAaHHHWK, BIUCAHHBIA B c(epy W OMHMCAHHBIN OKOJIO
cdepsl; cdepa, BIMcaHHAS B MHOTOTPAHHUK UITU TEJIO BPAIICHUS.

BbIYnCnsATE COOTHOIIEHUS MEXKIYy IUIOMIANIMU TMOBEPXHOCTEH M 00bEMaMU TMOIOOHBIX
TeJ.

N300paxarh u3ydaemble (UTYPBI OT PYKH M C TPHMEHEHHEM IPOCTBIX YEPTEKHBIX
WHCTPYMEHTOB.

BrInonHATh (BEIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX O0BEMHBIX (PUTYD: BUJ
CBEpXY, COOKY, CHU3Y; CTPOHUTH CEUCHHSI TEJI BPAIICHHSI.

W3BiiekaTh, HHTEPIPETUPOBATH U MPEOOPaA30BBIBATE HHPOPMAITUIO O MPOCTPAHCTBEHHBIX
reoMeTprUecKux GUrypax, MpeCTaBICHHYIO Ha YepTekaxX U PUCYHKAX.

OnepupoBaTh MOHSATUEM BEKTOP B IPOCTPAHCTBE.

BBINONHATE NEHCTBHS CIIOKEHUSI BEKTOPOB, BEIUNTAHHUS BEKTOPOB U YMHOXKCHHUS BEKTOPA
Ha YHCI0, OOBICHATH, KAKUMH CBOMCTBAMH OHHU 00JIaJaloT.

[TpuMeHsTh IPaBUIIO TapalIeIeHUIe A,



OnepupoBaTh MOHATHAMHU: ICKAPTOBBI KOOPIWHATHI B IPOCTPAHCTBE, BEKTOpP, MOIYJb
BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpPA, YroJl MEXKIY BEKTOpPaMH, CKaJIspHOE
MIPOM3BE/ICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPHI.

HaxonuTh cyMMy BEKTOPOB M MIPOU3BEACHUE BEKTOPA Ha YUCIIO, YTOJI MEXKIY BEKTOpaMH,
CKaJISIPHOE TIPOM3BE/ICHUE, PACKIIAIBIBATE BEKTOP TI0 JABYM HEKOJUTHHEAPHBIM BEKTOPAM.

3amaBaTh IUIOCKOCTh YPAaBHEHHUEM B JIEKAPTOBOM CHCTEME KOOPIMHAT.

[TpumensTh reoMerpuueckue (HakThl JJIs  PEHICHUS CTEPEOMETPUYECKHX — 3ajad,
NPEIOIAraoIIuX HECKOJIBKO IIaroB PEIICHUs, €CIM YCJIOBUS NPUMEHEHHS 3a/laHbl B SIBHOM
dbopwme.

Pematp mpocreiinye reoMeTpUueCKre 3a1a4M Ha TPUMEHEHUE BEKTOPHO-KOOPAMHATHOTO
METO/A.

Pemrate 3agaum Ha JI0Ka3aTeNbCTBO MATEMATHYECKMX OTHOLICHHA W HAaXOXKICHUE
TFCOMETPUYCCKUX BEJIIMYHMH MO 00pa3laM WM aJIFOPUTMaM, IPUMEHsISI U3BECTHBIC METOMBI NIpU
pEIICHUH CTaHIAPTHBIX MATEMAaTHICCKUX 3a]1a4.

[TpuMeHSTh TPOCTEHININE MPOTPAMMHEIC CPEIICTBA H JIIEKTPOHHO-KOMMYHUKAIIMOHHBIC
CHCTEMBI IIPU PEIICHUU CTEPEOMETPHUECKUX 3a]1au.

[TlpuBoMTH TPUMEpPHI MATEMAaTHYECKUX 3aKOHOMEPHOCTEH B TPUPOAE U IKU3HH,
pacrno3HaBaTh MPOSIBICHAE 3aKOHOB T€OMETPHH B HICKYCCTBE.

[TpuMeHsSTh TIONyYeHHBIC 3HAHHWS HA MPAKTUKE: aHAIU3UPOBATH PEaJbHBIC CUTYAIMH U
OPUMEHATh  HM3YYCHHBIC TOHSATHS B  MPOILECCe IOWCKA  PEIICHUS  MaTeMaTHYeCKH
c(OpMYITMPOBAHHOW TPOOIEMBI, MOACITUPOBATh pPEATbHBIC CHTYallUd HA S3bIKE T'€OMETPHH,
UCCJICZIOBATh TIOCTPOSHHBIC MOJEIH C WCIOJB30BAHUEM T'€OMETPHUYSCKUX TOHSITHH U TEOpEM,
amnmapara aJireOpsl; penraTh MPaKTHICCKUE 3a/1a9H, CBI3aHHBIC C HAXOXKJICHUEM I'€OMETPHUCCKUX
BEJIMYKH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KomnuecTBo 4yacos
Ne HanmMeHoBaHMe pa3ienoB U TeM
Kontposnbusie IIpakTHueckue
n/n IPOTPaMMBI Bcero
paboThI paboThI
1 BBenenue B ctepeoMeTpuio 10 0 0
[IpsiMbI€ ¥ TUIOCKOCTH B
2 npoctpancTse. [lapamieabHOCTh 12 1 0
IPSIMBIX U IIJIOCKOCTEU
IT
3 epneH/:[mfynﬂpHocn, HPSAMBIX U 12 0 0
IJIOCKOCTEH
4 Vbl MEXIy OpSIMBIMUA U 10 1 0
IUIOCKOCTSIMU
MHororpaHHUKH 11 0
O0BbEMBI MHOTOTPaHHUKOB 9 0
7 [ToBTOpeHue: ceueHus, pacCTOSIHUS U 4 1 0
YTJIbI
OBUIEE KOJIMYECTBO YACOB I10 68 5 0
[TPOI'PAMME
11 KJIACC
KonngectBo yacos
HanmeHoBaHMe pa3ienoB u TeM
Ne n/m Kontponbnsle  IIpakTuyeckne
IIPOrPaMMBbI Bcero
paboThI paboThI
Tena Bpamenus 12 0
OOBEMBI TEN 5 1
BekTopbl 1 KOOpIMHATHI B 10 1 0
MIPOCTPAHCTBE
[ToBTOpenue, 06001IeHNE, 7 1 0
cucTeMaTH3alus 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 34 3 0
I[TPOI'PAMME




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTucpukaT 275152970271060640478711546600923288287568428820
Bnapgenew bypacosa VpuHa KOpbeeHa
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