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MNOACHUTEJIBHASA 3AIINCKA

PaGouast mporpamma yueOHoro kypca «l'eomerpus» 0a30BOro YpoBHS st
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMYy OO0pa30BaHUIO, M TPaJAMIMA POCCUICKOTO 0O0pa30oBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOpPa3BUTHUSI M HENPEPHIBHOIO 00Opa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W IIO3HABATEIIBHOTO Pa3BUTHS
JUYHOCTH 00YJarOITHXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHus OOYyCJIOBJIEHA MPAKTUYECKONW 3HAUYUMOCTBIO METANpPEIMETHBIX M
IPEIMETHBIX PE3YJIbTATOB OOYyYEHHs] T€OMETPUU B HANPABJICHUH JIMYHOCTHOTO
pa3BuTUs oOydaronuxcsi, GopMupoBaHus (PYHKIMOHAIBHOM MaTeMaTUYECKOM
IPaMOTHOCTH, U3YUYCHHS IPYTUX y4eOHBIX AUCHUILIUH. PazBuTre y oOydaronmxcs
MPABWIBHBIX MPEIACTABICHUN O CYIIHOCTH U MPOUCXOXKICHUU TE€OMETPUUYECKHUX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOIO M UACAIBHOIO, XapakTepe OTPaKECHHUS
MaTeMaTHYECKOW HAYKOM SIBJIEHUN U ITPOLIECCOB PEAIBHOTO MUPA, MECTE T€OMETPUU
B CUCTEME HayK U POJIU MAaTEMATUYECKOTO MOJICIMPOBAHUS B HAYYHOM MTO3HAHUU U
B IIPAKTHKE CTIOCOOCTBYET (POPMUPOBAHHUIO HAYYHOT'O MUPOBO33PEHUS YUALIUXCSl, a
TaK)K€ KA4eCTB MBIIUICHUS, HEOOXOJUMBIX [IJIsi aJanTalldd B COBPEMEHHOM
oO1ecTBe.

['eomeTpust siBAsieTCs OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak OOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCLIUIUINH €CTECTBEHHO-HAYYHON HAIIPaBIEHHOCTH, TAK U TyMaHUTapPHOM.

Jlormueckoe MbllUIeHHE, (HOpMHUpPYEMOEe MpPU H3YYEHUH OO0YyYaroIUMUCS
MOHATUMHBIX OCHOB FTEOMETPUU U MTOCTPOCHUU IETTOYKH JIOTUUECKUX YTBEPKIACHUN
B XOJI€ pELIEHUs Te€OMETPUYECKUX 3aJad, YMEHHE BBIIBUTaTh M ONPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA INPU PEIICHWH 3a7a4 €CTECTBEHHO-
HAyYHOTO IMKJIA, B YACTHOCTH U3 Kypca (PU3UKH.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPAKECHUSI OKPY>KAIOIIETO MHUPA, YCIOBUE YCHEHIHOTO IMO3HAHUS U AKTHUBHOTO
npeoOpazoBaHusi  JAeWCTBUTENbHOCTH. OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpa3zamu 00bEUHSET pa3Hble BUbI yU€OHOUM U TPYIOBOM NESITENbHOCTH, SBIISAETCS



OJHUM M3 TPO(PECCHOHATBFHO BAXXKHBIX KayeCTB, MOATOMY aKTyajbHa 3ajada
dbopMupoBaHus |y  OOyYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBIIIJICHUS  Kak
Pa3HOBUIHOCTH OOpA3HOTO MBIIUICEHHWS -— CYHIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUYECKON AESITEIbHOCTU IO MHOTUM HalpaBJICHUSIM.

Ilenp ocBoeHMs mporpaMmbl ydueOHOro kypca «l'eomeTpus» Ha 0a30BOM
ypoBHE O0OyueHusi — o00meoOpa3oBaTelbHOE U OOIIEKYJIBTYPHOE pa3BUTHE
oOyuaroluxcs yepe3 00ecrnedeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOTb30BAHMS
CUCTEMAaTUYECKUX TEOMETPUYECKMX 3HAHUHM M JIEHCTBUM, creuu(UUHBIX
rE€OMETPUH, BO3MOXKHOCTM  YCIIEIIHOTO  NPOAODKEHUS  00pa3oBaHUs 10
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C IIPUKJIAIHBIM UCIIOJIb30BAHUEM IT'€OMETPHH.

[IporpaMmMa mo reoMmeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HAYCHA MJIs
00y4aroluXxcs CPeIHeN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTENBHBIX 3aTPYIHEHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaroliuecs Ha
0a30BOM YpPOBHE JOJIKHBI OCBOUTH OOIIME MaTEMAaTHUECKUE YMEHHUSI, CBA3aHHbBIE CO
cenu(UKON TeOMETPUU U HEOOXOIMMBIE I KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpowme sT0r0, 0OHH NMEIOT BOZMOXKHOCTh H3yYUTh T€OMETPHIO OoJiee TITyOO0KO, eClin
B JaJbHEUIIEM BO3HUKHET HEOOXOAMMOCTh B TEOMETPHUYECKUX 3HAHUSIX B
npo(hecCUOHABHOM e TENbHOCTH.

JlocTmxeHre Lenu OCBOCHHUS MPOrpaMMbl OOECIIEUMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX  3anad. [lpuopureTHRIMM 3aJadaMd  OCBOEHHS  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 kaccax gBisltOTCS:

e (opMHpOBaHME NPEICTABICHUS O TEOMETPUM KaK YacTH MHPOBOM

KYJIBTYPbI U OCO3HaHHE €€ B3aMOCBS3H C OKPYXKAIOLUIUM MHPOM;

e (opMHpoBaHHE MTPEICTAaBICHHUS O MHOIOTPaHHUKAX U TeJlaX BpallleHus KaK
O BaXXHEWIINX MaTEeMaTHYEeCKUX MOJIENSX, MO3BOJISIIOIINX OIMUCHIBATh U
U3y4daTh pa3HbIC SABICHUS OKPYKAIOIIETO MUPA;

e (opMHpoBaHME YMEHMsI paclo3HaBaTb Ha YepPTEekKax, MOJEISIX U B
peasbHOM MHpPE MHOTOTPAaHHUKH U TeJla BPAIICHHUS;

e OBJIaJICHUE METOJIAMHU PEIIEHHUs 3a/a4 Ha MOCTPOCHHs Ha M300paKEHHIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMH MOHATHSIMH O
MHOTOTpaHHHMKaX U TeJlaX BPALICHHUs U UX OCHOBHBIMU CBOICTBaMH;

e OBJIAJICHUE  QITOPUTMAMH  PELIEHUS  OCHOBHBIX  THUIOB  3ajauy;
dbopMupoBaHHEe yYMEHHS TPOBOAWTH  HECIOXHBIE  JIOKA3aTeIbHBIC
pacCyXJeHHS B XOJ€ pEIIECHUS CTEPEOMETPHUECKHUX 3aJad WU 3amad C
IPAKTUUECKUM COJIEP)KAHUEM;

e Pa3BUTHUE UHTEIUIEKTYyaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEHN 00yUdaromuxcs,
MO3HABATEJIbHON aKTUBHOCTH, MCCIIEI0BATENbCKUX YMEHUNH, KPUTHUYHOCTH
MBIIIICHHUS,



e (dopmupoBanue (YHKIIMOHATHEHOW TPAMOTHOCTH, PEJIEBAHTHON T€OMETPUU:
YMEHHE Paclo3HaBaTh MPOSBICHUS T€OMETPUUECKUX MOHITUIA, OOBEKTOB U
3aKOHOMEPHOCTEN B pEaJbHBIX XU3HEHHBIX CUTYalUUAX U NPU U3YUECHUU
IpPYrUX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIHPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJIEIH, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar  JUI1 = peleHuss — NPaKTHKO-OPUEHTUPOBAHHBIX  3aj1ad,
MHTEPIIPETUPOBATH U OLICHUBATH MTOJTYYEHHBIEC PE3YIIbTATHI.

OTnMYUTENTHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEPEOMETPHUH B HAYaJIE €r0 U3YUYEHU 3a/1a4, PEIIAEMbIX HA YPOBHE HHTYUTHBHOTO
NO3HAHUA, U OMNpEAEIEHHBIM 00pa3oM OpraHu3oBaHHas paboTa HaJ HUMH, YTO
CIOCOOCTBYIOT Pa3BUTHUIO JIOTHUECKOTO U TMPOCTPAHCTBEHHOTO MBIIICHUS,
CTUMYJIUPYET IPOTEKAHNE NHTYUTUBHBIX ITPOLIECCOB, MOTUBUPYET K JAJbHEUILIEMY
U3YYEHUIO IIPEMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EeHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
YUYaILUXCS B Kypce CTEPEOMETPUH IPOBOJUTCS 3a CYET PELICHUS 3aa49 Ha CO3/IaHNE
IPOCTPAHCTBEHHBIX 00pa3oB M 3aJady Ha ONEPUPOBAHHME IPOCTPAHCTBEHHBIMU
oOpazamu. Co3nanue oOpaza NIPOBOJAMUTCS C OMOPOM HaA HAISAHOCThH, a
OIepUpOBaHUE 00PA30M — B YCIOBUAX OTBJICYEHUS OT HAIJISIHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OcHoBHbIE cozepikaresibHble TuHUN Kypca «['eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpsiMble ¥ TIJIOCKOCTH B IPOCTPAHCTBEY, « Teia BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJNIbKO M0 COAEPKaTEeIbHbIM JIMHUSAM, HO U 110 TofaM 00y4YeHus
Ha YpPOBHE CPEIHETO 00I1Iero 00pa3oBaHMUs.

Conepxxanue o0Opa30oBaHUs, COOTBETCTBYIOILIEE MNPEAMETHBIM pe3yibTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacOpenefl€HHbIM [0 rojaaM OOy4eHHUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATEIBLHO U MOCTYNATENbHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJINCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEACTaBICHUNH OOy4yaroUIMXcs, pacuIupss M
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reometpun oTBoauTCs 2 yaca B Henemto B 10 kiacce u 2 yaca B
Hezaento B 11 knacce, Bcero 3a Ba roga ooyuenus - 136 yueOHbIX 4acoB.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM MOCTPOCHUHM CTEPEOMETPHUU:
aKCHOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX.

B3auMHOe pacnosnoxkeHue NpsMBIX B MPOCTPAHCTBE: IEpeceKarolIrecs,
napajuielibHble M CKpeluBaroumecs mnpsmbie. [lapaienbHOCTh NPAMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: TMapajUlesibHble TMpsSMble B  MPOCTPAHCTBE;
napajyieIbHOCTh TPEX MPAMBIX; MAPAJICIbHOCTh MPSMON U TUIOCKOCTU. YTIIBI C
COHAINPaBJICHHBIMU CTOPOHAMHM; Yrod MEXIy NpsIMBIMA B IPOCTPAHCTRBE.
[TapamienbHOCTh MIIOCKOCTEN: apajielbHbIE TUIOCKOCTH; CBOMCTBA MapalIeIbHbIX
miockocte. IIpocreitime nmpocTpaHCTBEHHbIE (UTYpPBI HA TJIOCKOCTH: TETPadIp,
KyO, apasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTHU: NEPHEHIUKYJIISPHBIE MIPSIMBIE B
MPOCTPAHCTBE, NpPsIMbIE MapajljieIbHbIE M MEPHCHAUKYJSIPHBIE K IJIOCKOCTH,
MpU3HAK MEPHEHAUKYISIPHOCTA TMPSIMOM U IUIOCKOCTH, Teopema O MpsSMOi
MEPIEHIUKYJIIPHOW MIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJl MEXAY MNPSIMOMl U
IJIOCKOCThIO;  ABYTPAHHBIM  yroJji, JIMHEHHBIA Yroa JIBYTPaHHOTO  yTJa.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO TIOCKOCTH, PACCTOSIHUE
OT NMPSMOU JI0 IJIOCKOCTH, TPOEKILIMS (PUTYPHI HA TUIOCKOCTh. [lepreHuKyaspHOCTh
IJIOCKOCTEW: MPU3HAK MEPIEHIUKYISIPHOCTH JBYX IIOCKOCcTel. Teopema o Tpéx
MEPIEHIUKYIISIpaX.

MHoOrorpaHHuKH

[loHaTre MHOTOTpaHHUKA, OCHOBHBIC 3JIEMEHThl MHOTOI'PAHHUKA, BBIMYKIIbIC
Y HEBBIMYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKa MHOTrorpanHuka. [Ipusma: N-yroiapHas
MpU3Ma; IpaHu U OCHOBAHUS MPU3MBbIL; MpsiMas U HAKJIOHHAs MPU3MBI; OOKOBas U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. Ilupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBaHUE NMUPAMUbI; OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUJIBI; IPABUIIbHAS U
yced€HHasi mnHupamMuaa. OJIEMEHThl TpuU3Mbl W nupamuibl. [IpaBusnbHbIe
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs NHPaAMUJIa;, NpaBUJIbHAs TPEYroJibHasi MUpPaMHUAA W TPaBUIIbHBIN
teTpa’dap; kyO. IlpeacraBienne o mpaBUIBHBIX MHOTOTPAHHUKAX: OKTadIp,
noaeKadip U ukocadap. CeueHust MpU3Mbl U TUPAMU/IBI.

CumMeTpuss B TPOCTPAHCTBE: CUMMETPHUsSI OTHOCHUTEIBHO TOYKH, MPSIMOM,
MJIOCKOCTU. DJIEMEHTh CHAMMETPHUU B MUPAMUIAX, MapaJlJIeIenuIie1ax, MPaBHUIbHBIX
MHOT'OTPaHHUKAX.



Brruncnenre 571€MEHTOB MHOTOTPAHHHKOB: pEOpa, UAaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOW MMOBEPXHOCTU NPSIMON MPU3MBI,
IUTOIIA/{b OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMO pu3Msl. [Lnomans
OOKOBOW TOBEPXHOCTH M TIOBEPXHOCTH NPABWIBHOW MHPAMU[IBI, TEOpEMa O
Iomaau yceu€HHou nupamuapl. [lorstue 06 00béMe. O0BEM MUpaMUIbI, TPU3MBI.

[Tomo6ueie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIOMIAISIMH
MOBEPXHOCTEH, 00BEMaMU TTOT0OHBIX TEJL.

11 KIIACC

Tesia Bpalmenus

[unuHaapuyeckas MTOBEPXHOCTB, oOpa3yroliue UUAJIMHIPUYECKON
MOBEPXHOCTH, OCh ILWIMHIPUYECKON MOBEPXHOCTH. L[MiauHAp: OCHOBAaHMS U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOM
MTOBEPXHOCTH.

Konunueckast moBepxHOCTh, 00pa3yrolne KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepXxHOCTU. KOHyC: OCHOBaHUE U BepIlMHA, 00pa3yrolasi
1 OCb; TIJIOIIA/Ib OOKOBOM U TIOJIHOM TOBEPXHOCTH. Y CEYEHHBIN KOHYC: 00pa3yrolue
Y BBICOTA; OCHOBAHUS U OOKOBAsi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, ITUaMeTp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxxenue chepsl U INIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
101 h ChEpHI.

N300pakeHne Ten BpallleHHs Ha INIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMOuHanuu e BpaieHrus 1 MHOTOTpaHHUKOB. MHOTOIMpaHHHK, ONTUCAHHBIH
okoJo cdepsl; chepa, BMcaHHAS B MHOTOTPAaHHUK, WU TEJIO BPAILICHHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 006 00bEMe
IPsIMOYTOJIBHOTO TMapajulesienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
KoHyca. O0BEM 11apa u miomaab chepsl.

[TonoGHeie Tena B mpocTtpaHcTBEe. COOTHOUIEHUS MEXIY IUIOIIAIIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuenus mumHIpa (MapavieIbHO U MEPIICHIUKYIISIPHO OCH), CEUCHHS KOHYCa
(mapasnienbHOE OCHOBAHUIO U MPOXOJIAIIEE Yepe3 BEPILINHY), CEYEHUS LIapa.

BekTopbl U KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B ipocTpaHcTBe. ClI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHne BEKTopa Mo TpEM HEKOMILTaHAPHBIM
BekTopaMm. [lpaBwiio mapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX €
IIPUMEHECHUEM TMIpaBUJl JCUCTBUU C Bekropamu. IlpsmoyronpHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaumnatel BekTopa. [lpocreitmue 3agaun B
KOOpJIMHATax. YToJ Mex1y Bekropamu. CKalsipHOE MPOMU3BEIECHUE BEKTOPOB.



Brruncienne yrioB Mexay HMPSMBIMHU U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3yNbTaTbl OCBOCHHS MPOrpaMMbl ydyeOHOTO IpeaMmeTa
«MaremaTnka» XapakTepU3yrHTCs:

I'paxxnanckoe BocniuTaHue:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
IpoLeIyp TpaXJAaHCKOTo oOmiecTBa (BBIOOPHI, OMPOCHI M TIP.), YMEHUEM
B3aUMOJCUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOIIIOMY M HACTOSIIEMY POCCUINCKOW MAaTEMATUKH, LICHHOCTHBIM OTHOLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUN B APYrMX HayKax, TEXHOJIOIHUSX, cepax
DKOHOMHKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHUEM JyXOBHBIX LIEHHOCTEN POCCUHCKOTO Hapoaa,
C()OPMUPOBAHHOCTbIO ~ HPABCTBEHHOIO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBS3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHNUN HAYKU U JIESTEIbHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMYHUBOrO OyaylIero.

JcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIIOUYAS ICTETHUKY MATEMATHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3314, PEIICHUH, PACCYKIEHUI; BOCIPUUMYHUBOCTHIO
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

Pu3nyecKoe BOCIIUTAHHUE:

cOPMHPOBAHHOCTBIO YMEHHS TPUMEHSATh MaTeMaTHYeCKue 3HaHUS B
MHTEepecax 30pOBOro M 0€30MacHOro 00pa3a KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMUTAHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U
OTHbIXa, peryJisipHas (pu3nyeckasi akTUBHOCTH); PU3MUECKOTO COBEPIIICHCTBOBAHMUS,
IIPU 3aHATUAX CIIOPTUBHO-0310POBUTEINBHOMN NEATEIBHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IIEHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENbHOCTH, CBSA3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIATh OCO3HAHHBIM BHIOOD
Oynymedr mnpodeccnr W peannu3oBbBIBaTH COOCTBEHHBIC KU3HEHHBIC TLIAHBI;
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHUYecKOMYy OOpa30BaHHUIO U



caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMATHIECKON HAIIPABICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO AIKOJOTHYCCKON KYJIbTYphl, IOHUMAHHEM BIIASHHSI
COIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAIBLHOM
CpeImbl, OCO3HaHWEM TJ00aJTBbHOTO XapakTepa SKOJOTHYECKHX TMpoOJieM;
OpHEHTalMeld Ha TMPUMEHCHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
00J1aCTH OKPY’KAFOIICH CPE/Ibl, ITTAHUPOBAHUS ITOCTYITKOB M OIICHKH MX BO3MOXKHBIX
MOCJICJICTBUM JUTSI OKPY>KAFOIICH CpeIbl.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOM JesATEebHOCTH, 3TaroB €&
pPa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTHS IUBUIM3ALMH; OBJIAICHUEM SI3BIKOM
MaTeMaTHKH M MaTEeMaTHYECKOH KYJIbTYpOH KaK CPEICTBOM IIO3HAHHUS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYIO M HCCICIOBATEIBCKYIO JCSITCIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOIro MpeameTa
«Marematuka XapaKTepU3yTCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YIIMUSHBIMU OeUCTNEUAMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00y4arowuxcs (oceoeHue
Memo008  NO3HAHUA — OKpYJICarwe2o  Mupa;  npumeHeHue  J102U4ecKux,
UCcne008amenbCKux onepayull, ymeHuil pabomams ¢ ungopmayueti).

ba3oBble jornueckue aeiicTBU:

e BBIABIISITh U XapaKTEPU30BaTh CYIICCTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXAYy MOHATUSAMU;, (POPMYIUPOBATH
OTIpENICNICHUS]  TOHATHH; YCTAHABIMBATh CYIIECTBEHHBIA  TPHU3HAK
KJaccu(PUKaluuy, OCHOBAaHUS JUIsl OOOOLIEHUST M CpPAaBHEHMS, KpUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIUpOBaTH W MPEOOPa30OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTpHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (akTax, JAHHBIX, HAONIOJACHUSX W YTBEPKIACHUSX;
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEHN U TPOTUBOPEYUHIA;



e J€JaTh BBIBOJABI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIFOUEHHI 110 aHAJIOTUU;

e MPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIMIO,
OPUBOAUTH TMPUMEPHl M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXJICHUS U BBIBOJIBI,

e BbIOMpaTh CHOCOO pemeHus y4eOHOM 3agauu (CpaBHHUBATh HECKOJBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASANIMA C Y4ETOM
CaMOCTOATENLHO BBIJIETICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

e HCIIOJb30BAaTh BOMPOCHI KaK MCCJIEAOBATENBCKUI MHCTPYMEHT MO3HAHMS;
dbopMynupoBaTh BOIPOCHI, (PUKCHUPYIOIIUE MTPOTUBOpPEUHE, MpoOIeMy,
yCTaHaBIMBaTh HCKOMOE€ M  JlaHHO€, (OPMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOKO MO3ULMIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENIBHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJEIOBAHNE TI0 YCTAHOBJIEHHIO OCOOEHHOCTEH MAaTeMaTH4eCKOTO
OOBEKTa, SABJICHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITENIBHO (POPMYIHPOBATH 0OOOIIEHNS U BBIBOJBI 110 pE3yJibTaTaM
POBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHUI;

e IIPOTHO3MPOBATh BO3MOXHOE Pa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IIPEATIOIOKEHNS O €T0 PAa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nunpopmanueii:

e BBIABJIATH Ne(DUINTHI MH(OPMALIUHY, TaHHBIX, HECOOXOANMBIX JUIsl OTBETA HA
BOIPOC U ISl pEUICHUS 3a/1auH;

e BbIOMpaTh  MHGOPMALMIO W3  UCTOYHUKOB  PA3IUYHBIX  THUIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U WHTEPHPETUPOBATH MHPOPMAIIUIO
Pa3IMYHBIX BUJOB U (OPM MpEACTABICHHUS;

e CTPYKTYpUpPOBaTh MH(POPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (popMax,
WUTIOCTPUPOBATH TpadUueCcKH;

e OIICHUBATH Ha/IEKHOCTD uH(popMauu o CaMOCTOSITEJIBHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

2) Vuusepcanvmvie KOMMYHUKAmMUGHbBlE  OcliCmeus, 0becnewusaom

choOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

Oo0wmenne:

e BOCHPUHUMATH U (POPMYITHPOBATH CYKJIEHHUS B COOTBETCTBHUHU C YCIOBUSIMHU
¥ LIETISIMU OOILIEHUS; ICHO, TOUHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3pEHUs



B YCTHBIX U MUCHMEHHBIX TEKCTaX, /1aBaTh MOSACHEHUS MO XOJy PEIICHUs
3a/1aud, KOMMEHTUPOBATh MOJYYEHHBIN pe3ybTarT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
poOJIeMBbl, perraeMoi 3aj1auu, BbICKa3bIBaTh UACH, HAIlEJICHHbIC HA TTOUCK
pPEILIEHHUsI; COMNOCTAaBIATh CBOM CYXKIECHUS C CYXICHUSAMH JPYTHX
YYaCTHUKOB JHAaliora, OOHapyXHBaTh Pa3U4yHe U CXOJCTBO IMO3ULIUN; B
KOpPEKTHOM popme PopMyIHpoBaTh pa3HOTIIACHS, CBOU BO3PAXKEHUS;
NPEACTABIATh  PE3yJbTaThl  pEIICHHS  3aJadyd,  JKCIEPUMEHTA,
UCCJIEIOBAHMUS, POEKTA; CAMOCTOSATEIHLHO BEIOUPATH POPMAT BBHICTYTIICHUS
C Y4€TOM 3aj1ay MPE3CHTALMH U OCOOCHHOCTEN ayIUTOPUH.

CoTpyaHu4ecTBO:

MMOHUMATh U UCTIOJIH30BaTh MPEUMYIIIECTBA KOMAaHAHOW U MHIUBHUIYaIbHON
paboThl MpHU penieHuU Y4eOHBIX 3ajlay; MPUHUMATH I€Jdb COBMECTHOMN
NESATEIbHOCTH, IUJIAHUPOBATh  OPraHW3alldi0  COBMECTHOM  paboTHI,
pacmpenenarh BuAbl padOT, JOrOBApUBATHCA, OOCYKIaTh IMpoOILEcC U
pe3yabTat paboThl; 00001IaTh MHEHHS] HECKOJIBKUX JIFOCH;

y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBBIE WITYPMbD» W HHBIE); BBIMOJHATH CBOIO YacTh pabOThIl U
KOOPJIMHUPOBATH CBOU JIEHCTBUS C APYTUMH WICHAMHU KOMaH/Ibl; OIIEHUBATh
KaueCTBO CBOET0 BKJIaJa B OOMMA TPOAYKT IO KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUS.

3) Vuueepcanvuvie pecynamugnsle oeticmausi, 00ecneuusarom Gopmuposanue

CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCU.
Camoopranusamnus:

COCTaBJISATH ILJIaH, aJITOPUTM PEILICHUsI 3a]1a4H, BIOUPATh CIIOCO0 peleHuUs
C Y4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUH C YYETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TO3HABaTEIbHOM pedeKcun KaKk OCO3HAHMS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIaJIETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOIecca U pe3ysibTaTa
pelIeHUsI MaTEMATUYECKOH 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPH PELIEHUN 3a1a4H,
BHOCUTH KOPPEKTHUBBI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JTAHHBIX, HAWJEHHBIX OUOOK, BHISBICHHBIX TPYAHOCTEMH;

OIICHUBATh COOTBETCTBUE pe3yJibTaTa MMM U YCIOBHUSIM, OOBACHITH
IIPUYMHBI JTOCTHXKEHUSI WM HEJIOCTHXKEHUS PE3yJIbTATOB JIESATEIbHOCTH,
HAXOJIUTh OIMHUOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

OnepupoBarh NOHATUAMHU: TOUYKA, IPsIMasi, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHS W3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a]aY.

OnepupoBaTh NOHATUSIMU: MAPAVIEIBHOCTh U NEPIEHANKYIAPHOCTD MPSAMBIX
U IIJIOCKOCTEH.

KnaccuguiupoBaTe B3aUMHOE pacCIOIOKEHHE MPSAMBIX M IUIOCKOCTEN B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUAMH: JABYTPaHHBIA YTOJ, FPaHU ABYTPAHHOTO YrIia,
pedpo IBYrpaHHOro yria; JMUHEWHBIA yroyl ABYTPaHHOIO yria; TpajycHas Mepa
JBYTPAHHOTO yIJa.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA W HEBBITYKJIBIN
MHOTOIPAHHHK, 3JIEMEHTBI MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrio3naBaTh OCHOBHBIE BHUABl MHOTOIPAaHHHUKOB (NHpaMuIa; MpU3MA,
IPSIMOYTOJIBHBIN Mapaienenumnes, Ky0).

KnaccupumupoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kjaccu(ukanuy (BBITYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKHW; TMPaBUIIbHbBIE
MHOTOTPAHHHUKU; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apaJUICICIUIEAbI).

OnepupoBaTh MOHATUSAMHU: CEKYIAs JIOCKOCTh, CEUEHNE MHOTOI'PAHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEYEHUH, HCTIOIb3YSl METO/I CJIEJIOB.

Crpouth ceyeHUsT MHOTOIPAHHHKOB METOJOM  CII€JOB,  BBIIIOJIHSTH
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHHUBY.

Pemarp 3aaun Ha HaxOXKIAEHHE T€OMETPUUECKUX BEJIMYUH MO 00pas3am Wiu
QITOPUTMaM, IPHUMEHSSI HW3BECTHBIC AHAJUTUYECKHE METOABl IPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIUYMCIECHUE PACCTOSHHUNA MEXKIY JBYMSI
TOYKaMH, OT TOYKH JO MNOpSIMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMHU.

Pemarp 3a7aun Ha HaXOXKJIEHHE TE€OMETPUUYECKUX BEJIMYUH MO 00pas3am Win
QITOPUTMAaM, TNPHUMEHSSI W3BECTHBIE AHAJUTUYECKWE METOABl IPU PEIICHUU
CTaHJAPTHBIX MaTeMaTMYEeCKUX 3aJady Ha BBIYHCICHHE YIJIOB  MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMH, MEXKIYy TNPSIMOM M TUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPAHHbBIX YTJIOB.

Bbruncnsate 00bEMBI M TJIOLIAAA MOBEPXHOCTEH MHOTOIPAaHHUKOB (TMpU3Ma,
NUpaMUJIa) C IPUMEHEHUEM (POPMYIT; BEIUKUCIATH COOTHOLIEHHS MEX 1Y TUIOIIAIIMU
MOBEPXHOCTEHN, 00BEMaMU MOOOHBIX MHOTOI'PAaHHUKOB.



OnepupoBaTh TOHATHSIMH: CHMMETPUS B MPOCTPAHCTBE;, IIEHTP, OCh U
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPUH (PUTYPHI.

W3Bnekath, mpeoOpa3oBhIBATh W HWHTEPHPETUPOBATH HHPOPMAIUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUYCCKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekKax U
pUCYHKaX.

[TpumensaTs reomeTprdeckue (HaKkThI 711 PEIICHHS CTEPEOMETPUUIECKUX 3a/1a4,
MIPEATOJIATrafoIINX HECKOIBKO IIIaroB PEIISHHUs, €CIIH YCIOBHS PUMEHECHHUS 3a/T1aHbI
B SIBHOH (hopme.

[IpuMmeHsTh TpOCTEHIIMEe TPOrpaMMHBIE  CpPEICTBA UM DJIEKTPOHHO-
KOMMYHHKAITHOHHBIE CHCTEMBI TIPH PEIICHUU CTEPEOMETPUIECKHX 3a71ad.

[IpuBoaMTh TpUMEPHl MATEMATHYCCKUX 3aKOHOMEPHOCTEH B MPUPONAE U
JKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB TEOMETPHH B NCKYCCTBE.

[IpuMeHsATh TMONy4YeHHBbIC 3HAHUS HA MPaKTUKE: aHAIM3UPOBATh peabHbIC
CUTyallul W TIPUMEHSTh HM3yUYCHHbIE TOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTH4eCKh CPOPMYIMPOBAHHONH TIPOOIEMBI, MOJCIUPOBATh peaIbHBIC
CUTyallil Ha s3BIKE TEOMETPUH, WCCIEAOBaTh IIOCTPOCHHBIE MOMACIHA C
WCITOJIb30BAaHUEM TEOMETPUUICCKUX TTOHATHI M TEOpPEM, anmapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOXKIEHUEM I€OMETPUYCCKUX BEITUUHH.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

Koaun4yecTBO 4acoB

JI:;_)H HaumeHoBaHue pa3jiejioB H TeM NPOrPaMMBbI Beero Kontpoabisie  [IpakTuyeckue
padoThI padoTsbI
1 BBenenue B crepeoMeTpuio 10
5 [IpsimMbie u Pnocxocm B IipocTpaHcTBe. [lapamienbHOCTb NPSIMBIX U 12 1
IUIOCKOCTEH

3 [lepneHIUKYNSIPHOCTD NMPSAMBIX U IJIOCKOCTEN 12
4 VYrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1
5 MHororpanHuku 11 1
6 OO6BbEMBI MHOTOTPaHHUKOB 9 1
7 [ToBTOpEHME: CEUEHUsI, pACCTOSIHUS U YTJIbI 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KoanuyecrBo yacos
o/ Tema ypoka Beero KoHTpoJbHbIe
padoTsbI
OcCHOBHBIE MIOHATHUSA CTEPEOMETPUU: TOUKA, IIPAMas, INIOCKOCTb, POCTpaHCTBO. IIpaBuna
1 M300pakeHNs Ha pUCYHKAX: M300paKeHUs TNIOCKOCTEH, ITapauIeTIbHBIX MPSIMBIX (OTPE3KOB), 1
CepeHbI OTpE3Ka
[TonsaTHs: nepecekaromuecs MIOCKOCTH, IEPECEKAIOIINECS IPSIMast U IIJIOCKOCTh
[TonsTHs: nepeceKkaroluecs MI0OCKOCTH, IEPECEKAIOIINECcs IPsIMast U MII0CKOCTh
4 3HAaKOMCTBO C MHOTOI'paHHUKaMH, U300pa’keHre MHOIOI'PaHHUKOB Ha PUCYHKaX, Ha 1
IIPOEKIIMOHHBIX YEPTEKAX
HauanbeHbie cBeieHUs 0 KyOe U mupaMujie, UX pa3BEPTKU U Mojenu. CedeHrss MHOTOTPaHHUKOB
HauanbHble cBefieHUs 0 KyOe U upaMuje, ux pa3BEPTKU U Mojenu. CedeHnss MHOTOIpaHHUKOB
7 [TonsiTHe 06 aKCMOMaTUYECKOM IIOCTPOEHUHU CTEPEOMETPUN: AKCHOMBI CTEPEOMETPUU U 1
CIIEICTBUS U3 HUX
8 [TonsTHEe 06 aKCMOMaTUYECKOM OCTPOEHUHU CTEPEOMETPUH: aKCUOMBI CTEPEOMETPHUH U 1
CIIEJICTBUS U3 HUX
9 [TonaTne 06 aKCHOMAaTUYECKOM ITOCTPOECHUH CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUH U 1
CIIEJICTBUS U3 HUX
10 [TonsiTre 06 akCHOMaTUYECKOM OCTPOEHUHU CTEPEOMETPUH: aKCUOMBI CTEPEOMETPHH U 1
CIIEJICTBUS U3 HUX
11 B3aumnoe pacronoxeHue npsiMbIX B IPOCTPAHCTBE: MEPECEKAOIIUECs, TapalJIeIbHbIE U 1
CKpEILMBAIOIINECS PSIMbIE
12 [TapannenbHOCTh NPSAMBIX U INIOCKOCTEN B IPOCTPAHCTBE: apaJUIEIbHBIE IIPSIMBIE B 1

IIPOCTPAHCTBE; MAPAIUICIIBHOCTD TPEX MPSAMBIX




[TapamienpHOCT IPSIMBIX U IUIOCKOCTEW B IpocTpaHcTse: IlapainensHocTs NpsMon n

13 1
IJIOCKOCTH
14 VYIUIBI C COHANPABIECHHBIMU CTOPOHAMU 1
15 Yroa Mexay npsSMbIMU B IPOCTPAHCTBE 1
16 Yrois Mexay IpsMBIMU B IIPOCTPAHCTBE 1
17 [TapannenbHOCTh IUIOCKOCTEH: MapasulebHble II0CKOCTH 1
18 CaoiicTBa HapauieIbHBIX TIOCKOCTEH 1
19 [Ipocreiime npocTpaHCTBEHHBIE (PUTYPBI HA IUIOCKOCTU: TETPA3p, KyO, napasuiesenunes 1
20 [Toctpoenue ceueHuii 1
21 [TocTpoenue ceueHuii 1
99 Koumponvnaa paboma no meme "Ilpamovie u naockocmu ¢ npocmpancmee. 1
Ilapannenvnocms npamvix u naockocmeii'
23 [eprieHAUKYIAPHOCTH MPSMOH ¥ IIIOCKOCTHU: TIEPIICHTUKYIISIPHBIE IPSIMBIE B TPOCTPAHCTBE 1
24 [IpsiMble mapanienbHble U MePHeHIUKYIPHbIE K TUIOCKOCTH 1
25 [IpsiMble mapasieNnbHbIE U TEPICHIUKYIISPHBIE K TUIOCKOCTH 1
26 [Tpu3HaK neprneHaAuKyYIIpHOCTH NMPSIMOM U IIIOCKOCTH 1
27 [Ipu3Hak nepneHANKYJIAPHOCTH IPSIMON U INIOCKOCTH 1
28 Teopema o npsAMON NepNEHANKYIAPHON TNIOCKOCTH 1
29 Teopema o mpsiMOii IEPIICHIUKYIISIPHOH MIIOCKOCTH 1
30 Teopema o npsAMOI NepHIEHANKYIAPHON TUNIOCKOCTH 1
31 [NeprieHAUKYISAp ¥ HAKIIOHHBIE: PACCTOSIHHE OT TOYKH JI0 TIOCKOCTH, PACCTOSTHHE OT TPSIMOU 10 1
TUTIOCKOCTH
39 [leprieHAMKYIIAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKH JI0 MJIOCKOCTH, PACCTOSTHUE OT MPSIMOM 110 1
TUTOCKOCTH
33 [eprieHAUKYIIAp U HAKIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIIOCKOCTH, PACCTOSIHUE OT MPSMON 10 1

IIIIOCKOCTH




[lepnieHqUKYISp U HAKIOHHBIE: PACCTOSHUE OT TOYKH JI0 IUIOCKOCTH, PACCTOSTHUE OT IIPSIMOM 10

34 1
IJIOCKOCTH

35 VYTIiabl B IPOCTPAHCTBE: YIOJI MEXAY MPAMOU U TIIOCKOCTHIO 1

36 JIByrpaHHbIN yroJl, TMHEHHBIN Yrojl IByrPaHHOTO yIiia 1

37 JIByrpaHHBII yroJj, JMHEHHBIN yroj IBYIpaHHOIO yria 1

38 [leprnieH IUKYISIPHOCTD MJIOCKOCTEHN: IPU3HAK MEPIEHANKYISIPHOCTH JABYX IIOCKOCTEH 1

39 [eprieHAUKYIAPHOCTD MIIOCKOCTEH: MPU3HAK NEPIEHINKYISIPHOCTH ABYX IJIOCKOCTEH 1

40 [lepnieHIUKyYISIPHOCTD MIOCKOCTEN: MPU3HAK MEPIEHANKYIIPHOCTH JIBYX IJIOCKOCTEH 1

41 Teopema o Tpéx nepneHAUKYISIPax 1

42 Teopema o Tpéx nepneHAUKYISIPax 1

43 Teopema o TpEX mepneHAUKYISIPax 1

m Konumponvnasa paboma no memam "llepnenouxynapnocms npamlx u niockocmeii'' u 1
""Venot mercoy npamvimu u niockocmamu''

45 [ToHsITHE MHOTOTpAaHHUKA, OCHOBHBIE AJIEMEHTHl MHOTOTPAaHHHUKA, BHIITYKJIbIE M HEBBITYKIIBIE 1
MHOTOTPaHHUKH; Pa3BEPTKA MHOTOTPaHHUKA

46 [Tpu3ma: N-yroyibHas pU3Ma; TPaHU ¥ OCHOBAHUS MTPU3MBI; IPsIMasi ¥ HAKJIOHHAS TIPU3MEI; 1
OOKOBast ¥ TIOJTHASI TOBEPXHOCTH MPU3MBI

47 [Mapannenenunena, mpsIMOYTOJIbHBIN Mapajielenure]] U ero CBONCTBA 1

48 [Mupamuma: N-yrompHasi MMpaMua, TPaHA U OCHOBAHUE MIUPAMHUIBI; OOKOBAs U TIOJTHAS 1
MOBEPXHOCTh MUPAMHU/IBI; IPABUIIbHAS U yCeUEHHAS MUpaMUaa

49 [TpaBWIIbHBIC MHOTOTPAHHUKH: ITOHATHE ITPAaBUIIBHOTO MHOTOTPAHHHKA; MIPABUJIbHAS MPU3MaA U 1
MpaBWIbHAS MMPAMHUJIA; IPABHIIbHAS TPEYTOJIbHAS MUPAMUJIA U TIPABHILHBIA TETPAdIP; KyO

50 [IpencraBienue o MpaBUIBLHBIX MHOTOTPAHHUKAX: OKTAdIP, JOJAEKAdAP U HKOCAIP. 1

51 CumMmeTpus B IPOCTPAHCTBE: CAMMETPHSI OTHOCHTEIBHO TOYKH, TIPSMOM, TNTOCKOCTH. 1
DJeMEeHTH CHMMETPHUH B TIMpaMUIaX, apauieIeIuIe/1aX, MPaBIIbHBIX MHOTOTPAaHHHKAX

52 Brruncnenme 31eMEHTOB MHOTOTPAaHHUKOB: pé0pa, AMArOHAIH, YTIIbI 1




[Tnomjanp 60KOBOM MOBEPXHOCTH U IOJHOM MOBEPXHOCTH MPSAMOU IPU3MBI, IIOLIA/b

53 OCHOBaHUM, TeopeMa 0 OOKOBOI MOBEPXHOCTU MPSIMOMN IPU3MBbI 1

54 [Tnomans 60KOBOI MOBEPXHOCTH U MOBEPXHOCTH MPABUIILHON MUPAMHUIBI, TEOpEMa O IO U 1
OOKOBOI TOBEPXHOCTH YCEUEHHOH MUPaMUIBI

55 Konmponvnas paboma no meme ""Muozozpannuxu'’ 1

56 [Tonsarue 06 006BEMeE 1

57 O0BEM TUPaMuIBI 1

58 O0BEM nupamMuIbI 1

59 O0BEM TUPaMuIBI 1

60 O0BEM nupamMuIbI 1

61 O06BEM TPU3MBI 1

62 O0BEM pu3MBI 1

63 OO0BEM TTPU3MBI 1

64 Konmponvnaa paboma no meme "O6vémot mnozozpannukos'’ 1

65 [ToBTOpeHnue, 06061IeHNE crucTeMaTu3alus 3HaHui. [locTpoeHne ceueHnii B MHOTOrpaHHUKE 1

66 IToBTOpenue, 0000IIeHNE cUCTEMaTH3alUs 3HAaHUN. Bblunciaenne paccTosHUM: MexXly AByMs 1
TOYKaMH, OT TOUKH JIO MPSMOM, OT TOUKH JI0 TIIOCKOCTH, MEKY CKPEIIMBAIOIIIMMHUCS MPSIMBIMU

67 Hmozosas konmponvhasn paboma 1
IToBTOpenue, 0000IIeHNE cUCTEMaTU3alUs 3HAaHUN. Brrdancienne yrios: Mexay

68 CKPEIIMBAIOIINMUCS TPSIMBIMU, MEXKIY MIPSIMOU U TUIOCKOCTBIO, IBYTPAaHHBIX YTIIOB, YTTIOB 1
MEXTy TUIOCKOCTSIMHU

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KJIACC

KoaunuecTBO 4acoB

Ne Tema ypoka KonrTpoabubie IIpakTuueckue
Bcero
padoThI padoThI

1 Cdepa u map: neHTp, paanyc, AMaMeTp; MIIOIIAAb IIOBEPXHOCTH Cepbl 1

) B3aumMHuoe pacronoxxenue cepsl U IIOCKOCTH; KacaTellbHas MIIOCKOCTh K 1
cdepe; momans cheps

3 N3o6paxenue chepsl, mapa Ha mnockoctu. CeyeHus mapa 1

4 [unmuapudeckast TOBEPXHOCTh, 00pa3yoIie MMINHAPUICCKON 1
MOBEPXHOCTH, OCh IIMJIMHIPUYECKOI MOBEPXHOCTH

5 Hunmmuap: ocHOBaHUS B OOKOBas IIOBEPXHOCTH, 00Pa3yIoIas U OCh; TUIOMIAIb 1
OOKOBOH U MMOJIHOW MTOBEPXHOCTH
N306paxkenne nunuHApa Ha miaockocTu. PazépTka nunuuapa. CedeHus

6 HMIMHIIPA (TUIOCKOCTHIO, MapaieIbHON I MEPIeHIUKYISIPHON OCH 1
HUATTUHIPA)

7 Konunyeckas moBepXHOCTh, 00pa3yrolre KOHUYECKON MOBEPXHOCTH, OCh U 1
BEpIIIMHA KOHUYECKOW TTOBEPXHOCTH

8 Konyc: ocHOBaHue 1 BepirHa, 00pa3yromas U OCh; MJI0IaIb OOKOBOU U 1
MOJTHOW TIOBEPXHOCTH

9 Y ceu€HHBIN KOHYC: 00pa3yrolue U BhICOTa; OCHOBaHUS U OOKOBas 1
MTOBEPXHOCTH
N3o06paxeHmne koHyca Ha MI0CKOCTH. Pa3BépTka konyca. CeueHus: KOHyca

10 (TTOCKOCTHI0, MapalljIeIbHON OCHOBAHHIO, U TUIOCKOCTHIO, TIPOXO/SIIEH Yepe3 1
BEPILNHY)

11 KomOunanwms Ten BparieHus ¥ MHOTOTPAaHHUKOB 1

12 MHororpaHHMK, OIMCAHHBIN 0K0JIO chepbl; cepa, BIUCaHHAS B 1

MHOT'OIpaHHUK UJIK B TCJIO BpalllCHUA




13

ITonsatue 00 00BéMe. OCHOBHBIE CBOMCTBA OOBEMOB TEN

14 O06BEM UIMHpA, KOHYCa

15 OO0BéM mIapa ¥ miomasb cepbl 1

16 [TogoOuebIe Tena B npoctpancTBe. COOTHOMICHUS MEXY TUIOMIAASIMU 1
MOBEPXHOCTEH, 00bEMaMU TOJOOHBIX TEI

17 Kontponbnas padota nmo temam "Tena Bpamenus" u "O6bembl Ten" 1

18 BexTop Ha IJI0OCKOCTH U B IPOCTPAHCTBE 1

19 CnoxxeHue ¥ BbIYMTaHHUE BEKTOPOB 1

20 YMHOKEHHE BEKTOpa Ha YUCIIO 1

21 PaznoxeHnue BekTopa 1o TpéM HEKOMILJIaHapHBIM BekTopaM. [IpaBuiio 1
napaJesenumnena

22 Pemenne 3amad, CBA3aHHBIX ¢ IPUMEHEHUEM IIPaBUII IEUCTBUI C BEKTOPaMHU 1

93 [IpsiMoyronbpHAas cucTeMa KOOpIUHAT B TIpocTpaHcTBe. KoopanHATH BEKTOpa. 1
[Ipocreiimme 3aaun B KOOpAUHATAX

24 VYron mexxay BekTopamu. CKalsipHOE ITPOU3BECHNE BEKTOPOB 1

25 Brrauciienue yrioB MeXy IPSIMBIMH U TUTOCKOCTSIMH 1

26 KoopanHaTHO-BEKTOPHBIM METO/] IPH pEeIIEHHH FT€OMETPHUECKUX 3a1a4 1

27 KonTponbnas padota no Teme "BeKTopbl 1 KOOpAWHATHI B IpocTpaHcTBe" 1

08 [ToBTrOopenue, o0o0IIeHNE U cucTeMaTH3anus 3HaHuil. OCHOBHBIE (QUTYPHI, 1
(baxThl, TEOpEMBI Kypca INIaHUMETPUU

29 [ToBTOpenue, 06061eHne U cucTeMaTr3anus 3HaHui. OCHOBHBIE (DPUTYPBI, 1
(baxThl, TEOpEMBI Kypca IJIaHUMETPUN

30 [ToBTOpEeHme, 06001IeHNE U ccTeMaTH3alusl 3HaHUH. 3a7aun IUIAHUMETPUU U 1
METOBI HX PEIICHUS

31 IToBTOpenue, 0000IIeHNE U cCUCTeMAaTH3alMs 3HaHUH. 3a/1aun TUIAHUMETPUU U 1

MCTObI UX PCIICHUA




[ToBTrOopenue, 0600mIeHNE U cucTeMaTH3alus 3HaHui. OCHOBHBIE (DUTYDPHI,

32 1
(hakKThI, TEOPEMBI Kypca CTePECOMETPHH
33 HToroBast KOHTpOJIbHAS paboTa
34 [ToBTOpEeHME, 0000IIIEHNE U CUCTEMATU3AIMS 3HAHUH 1
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

MaremMaturka: areOpa 1 HadaJla MaTeMaTHYECKOTO aHaJIn3a, TCOMETPHS.
I'eometpus, 10-11 xkmaccel/ Atanacsa JI.C., byry3os B.®., Kanomiies C.b. u

npyrue, AkunoHeproe oo6mectBo «M3natensctBo «IIpocsemenuey






