MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma yueOHOro kypca «l'eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepabHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oopa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMYy O0Opa30BaHUIO, M TPaJAUIMA POCCUUCKOTO 00pa3oBaHUS.
Peanuzanus nmporpaMMbl 00eclieYuBaeT OBJIAICHUE KIFOYEBBIMU KOMIIETEHIUSIMU,
COCTABJISIIONIMMHU OCHOBY JJIi CaMOPA3BUTHUSI U HEMPEPHIBHOIO 00pa3oBaHMs,
IIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO W ITO3HABATEILHOTO Pa3BUTHS
JUYHOCTH 00YJarOITHXCSI.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CpPEOHEro O0OIero
oOpa3oBaHMsl OO0YCJIOBJIEHAa NPAKTUYECKON 3HAYMMOCTBIO METANpPEeIMETHBIX MU
IPEAMETHBIX PE3YJIbTATOB OOYYEHHS] T€OMETPUU B HAIPaBICHUU JUYHOCTHOIO
pa3BuTUsg oOy4aronuxcs, GopMuUpoBaHUsA (PYHKIMOHATBHOW MaTeMaTHYECKON
IPaMOTHOCTH, U3YUYCHHS JPYTUX yu4eOHBIX NUCHMIUIMH. Pa3zButne y oOydaronmxcs
MPABWIbHBIX MPEICTABICHUI O CYIIHOCTH U TMPOUCXOXKICHUU T€OMETPUUECKUX
aOCTpaKIMii, COOTHOIICHHH PEAJIBHOIO M HACAIBHOIO, XapaKTepe OTpaKeHUs
MaTeMaTHYECKON HAYKOM SIBJIEHUU U ITPOLECCOB PEATBHOTO MUPA, MECTE T€OMETPUN
B CUCTEME HayK U POJIM MAaTEMATUUYECKOTO MOJIEIMPOBAHUS B HAYYHOM MO3HAHUU U
B IIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS yUalllUXCsl, a
TaK)K€ KA4eCTB MBIIUICHUS, HEOOXOMUMBIX JJisi aJanTalldd B COBPEMEHHOM
oO1IecTBE.

['eomeTpust siBAsieTCs OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHHs, TaK Kak oOO0ecrneyrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCLIUIUINH €CTECTBEHHO-HAYYHON HAIPaBIEHHOCTH, TAK U TyMaHUTapHOM.

Jlormueckoe MbIlUIEHHE, (HOpPMUPYEMOE MpU HU3YYEHHUH OOydYarolUMUCS
MOHATUMHBIX OCHOB T€OMETPUU U MTOCTPOCHUU IETTOYKH JIOTHYECKUX YTBEPKIACHUN
B XOJI€¢ pELICHUsI T'€OMETPUYECKUX 3a/Jad, YMEHHE BbIJBUraTh U OMPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS INPU PEIICHHH 3a7a4 €CTECTBEHHO-
HAyYHOTO IIMKJIa, B YACTHOCTHU U3 Kypca (DU3UKHU.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJIb BO
BCEX 001acTsaX AesATENbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIHaIbHOTO ObITHS, ¢dopma
OTPaXXEHUSI OKPY’KAOILEr0 MHUPA, YCIOBHE YCHEUIHOINO MO3HAHUS W AKTHBHOIO
npeoOpazoBaHusi  JAEUCTBUTEIBHOCTH. OmNepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpa3zamu 00bEUHSET pa3Hble BUIbI yU€OHOU U TPYIOBOM NE€ATENbHOCTH, SBIISIETCS
OJIHUM U3 Tpo(ecCHOHATBLHO BaXHBIX KayecTB, IMOATOMY akTyajbHa 3ajiaya



dopMupoBaHusi 'y  OOYyYalOIIMXCS  MPOCTPAHCTBEHHOTO  MBILIUICHHUS  Kak
Pa3HOBUAHOCTH OOpA3HOTO MBIIUIEHHUS — CYHIECTBEHHOIO KOMIIOHEHTa B
MOJTOTOBKE K MPAKTHYECKOW AEATEIBHOCTH [0 MHOTUM HAIIPABJICHUSIM.

Ilens ocBoeHus mnporpaMMbl ydyeOHOro kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE O0O0yueHusi — 001eo0pa3oBaTeIbHOE U OOLIEKYJIBTYPHOE pa3BUTHE
oOyuaroluxcs yepe3 o0ecrnedeHre BO3MOKHOCTH MPUOOPETEHUS U UCTIOTb30BAHHUS
CUCTEMAaTUYECKUX TCOMETPHUUECKUX 3HAHUNU ©  JEHCTBUH, crenuuIHbIX
IrE€OMETPUH, BO3MOXKHOCTH  YCHEIIHOTO NIPOAODKEHHS  O0pa3oBaHUA IO
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C IIPUKJIAIHBIM UCIIOJIb30BAHUEM T'€OMETPHUH.

[IporpaMMa mno reoMerpur Ha 0a30BOM YPOBHE IIpeJHA3HAUYeHA IS
00y4aroluXcs CPeAHEN IIKOJIbI, HE MCIBITHIBABIINX 3HAYUTENBbHBIX 3aTPYIHEHHMA
Ha YPOBHE OCHOBHOTO 001ero oopa3zoBanusi. TakuMm oOpa3om, oOydaronuecs: Ha
0a30BOM yYpOBHE JOJKHBI OCBOUTH O0IIIME MAaTEMaTUYECKUE YMEHHUS, CBA3aHHBIE CO
celM(PUKON reOMETpUU U HEOOXOAUMBIE I KU3HU B COBPEMEHHOM OOILECTBE.
Kpome 3Toro, oHM UMEIOT BO3MOXHOCTh H3yYUTh T€OMETPHUIO 00Jiee MTy0O0KO, €CITn
B JlaJbHEHIIEM BO3HHMKHET HEOOXOAMMOCTh B T'€OMETPUYECKHX 3HAHUSAX B
po¢eCCUOHATIBHON JIEATEIIbHOCTH.

JlocTmKeHre eI OCBOCHHS MPOrpaMMbl 0OECIIEUMBAETCS PEIICHUEM
COOTBETCTBYIOIIMX 3ajad. IIpuopuTeTHbIMM 3aJadamMM  OCBOEHHUS  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 kaccax ABisSIFOTCA:

e (opmMupoBaHMEe MNpPEACTaBICHUS O TEOMETPUM KaK YacTH MHPOBOM

KYJBTYPBI U OCO3HAaHHE €€ B3aUMOCBS3H C OKPYKAOIIUM MUPOM;

e (opMHpOBaHME MTPEICTABICHHUS O MHOIOTPaHHUKAX U TeJIaX BpallleHus Kak
O BAXXHEWIIMX MATEMATHMYECKUX MOJEIAX, MO3BOJIAIOIIMX ONHMCHIBATH U
U3y4aTh pa3Hble ABJICHUS OKPY>KAIOUIEro MUPA;

e (opmMupoBaHMe yMEHHs pacno3HaBaThb Ha YepTexax, MOJACIAX U B
peaIbHOM MHMPE MHOTOIPAHHMKH U TeJIa BPALCHUS;

e OBJIaJICHUE METOJIaMHU PEILEHUs 3a/1a4 Ha MOCTPOCHMSI Ha M300paMeHUSIX
POCTPAHCTBEHHBIX (PUTyp;

e (opmMupoBaHME yMEHUS ONEPUPOBATH OCHOBHBIMU TMOHATHUSIMH O
MHOTOTPAaHHHUKAX M TeJaX BPAILLEHUS U UX OCHOBHBIMU CBOMCTBaMU;

e OBJAJCHUE  aANTOPUTMaMM  pEUIEHUS  OCHOBHBIX  THUIIOB  33J]1a4;
dbopMUpOBaHHE YMEHHS MPOBOAUTH  HECIOXKHBIE  JIOKa3aTeIbHbIC
pacCyXJIeHHs B XOJIe¢ PEILICHUs CTEPEOMETPUYECKHX 3a7ady W 3a7ad C
MPAKTUYECKUM COJEPKaHUEM;

e Pa3BUTHUE UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH 00yUaronnxcs,
NIO3HABATEJIbHOM aKTUBHOCTH, UCCIIEIOBATENBCKUX YMEHHM, KPUTUYHOCTH
MBILJIEHUS;

e (opmMupoBanue PyHKIMOHAIBHONW I'PAMOTHOCTH, PEJIEBAHTHOW T'€OMETPHUU:
YMEHUE PACIIO3HABAThH MPOSBIICHUS TEOMETPUUECKUX OHATHI, OOBEKTOB U
3aKOHOMEPHOCTEN B pEajbHBIX )XKU3HEHHBIX CUTyalUsAX M MPU U3yYECHHUH



Ipyrux  y4eOHbIX  TPEIMETOB, TMPOSBICHUS  3aBUCHUMOCTEH U
3aKOHOMEPHOCTEN, (POPMYyJIMPOBATh WX HA SI3bIKE TE€OMETPUU U CO3/1aBaTh
FEOMETPUYECKHE MOJIEIH, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar Uil peleHus — NPaKTHUKO-OPUEHTHUPOBAHHBIX  3ajad,
MHTEPIPETUPOBATh U OLICHUBATh IIOJyYECHHBIE PE3YJIbTATHI.

OTIUYUTENEHOM OCOOCHHOCTHIO MPOTPaAMMbl SIBISIETCSI BKJIIOUYEHHE B KYPC
CTEpPEOMETPHUH B Hayaje ero U3y4eHHus 3a/1a4, pelaeMbIX Ha ypOBHE HUHTYUTHBHOTO
NO3HAHMs, U ONpENeIEHHBIM 00pa30M OpraHMW30BaHHAas pabdoTa Hajl HUMH, 4TO
CHOCOOCTBYIOT Pa3BUTHUIO JIOTMUECKOTO U IPOCTPAHCTBEHHOI'O MBIIUICHUS,
CTUMYJIUPYET IPOTEKAHNE NHTYUTUBHBIX ITPOLIECCOB, MOTUBHPYET K NAJIbHEUILIEMY
U3YUYEHUIO MTPEMETA.

[Tpenmourenue OTAAETCS HATIISIIHO-KOHCTPYKTUBHOMY METOY OOYYEHHs, TO
€CThb TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
IIPaKTUYECKON JAESATENBHOCTU. Pa3BUTHME NIPOCTPAHCTBEHHBIX IPEACTABICHUN Yy
yUYaIUXCs B Kypce CTEPEOMETPUH MPOBOAUTCS 3a CUET PEIICHUS 3aa4 Ha CO3/IaHNe
IIPOCTPAHCTBEHHBIX O0Opa3oB M 3aJa4 Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3nganue oOpa3a NPOBOJUTCS C OMOPOM HaA HAMISAHOCTh, a
ONEpUPOBAHUE 00pPa30M — B YCJIOBHSIX OTBJICUYEHHUS OT HATJISAHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OcHOBHBIE copaepkaTesibHble TUHUN Kypca «l'eomerpum» B 10-11 kiaccax:
«MHuororpanHukn», «IIpsiMbple U IIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopsl U1 KOOPAMHATHI B POCTPAHCTBEY. DOPMUPOBAHUE JIOTUYECKUX YMEHHM
pacnpenensercs He TOJIBKO 110 CoAepKaTeIbHbIM JIMHUSAM, HO U IO ToAaM 00y4eHus
Ha ypOBHE CPEIHETO 00111ero 00pa3oBaHus.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE MPEAMETHBIM PE3YJIbTaTaM
OCBOCHMSI paboyell mporpaMmbl, paclpeleiaEHHbIM MO0 TojaM OOy4YeHHs,
CTPYKTYpUPOBAHO TaKUM OO0Opa3oM, 4YTOOBI OBJAJEHUE TIE€OMETPUUECKUMHU
NOHATUSAMHU U HAaBBIKAMM OCYIIECTBISUIOCH MOCIIEIOBATEIBHO U MOCTYNATENBHO, C
COOJIIOJIEHUEM NPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAJIUCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKUX MPEACTaBICHUN OO0Yy4arolUXCs, pacluupss U
yrayOnsis e€, o0pasyst MpOYHbIE MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yueHue reomerpun oTBoauTcs 2 yaca B Heaenro B 10 knacce u 1 yac B
Hezaento B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX yaca.
INJIAHUPYEMBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJBTATBI



JIn4HOCTHBIE pe3yJbTaThl OCBOCHHS MPOTpaMMbl y4eOHOTO MpeaMeTa
«MareMaTuka» XapaKTepU3yrTCs:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAXKIAHCKON MO3UIIUU 00YyYaIOIErocs Kak akTHBHOIO
U OTBETCTBEHHOI'O 4WI€Ha POCCUHCKOrOo OOIIecTBa, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIITMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUH,
NpoleAyp TpaxAaHCKOro oOmiecTtBa (BBIOOPHI, OMPOCHl W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTaMH B COOTBETCTBHM C HX
GyHKUMSIMU ¥ HA3HAYCHUEM.

IlaTpuoTn4yeckoe BOCIIUTAHME:

c(hOPMHPOBAHHOCTHIO POCCHICKON TPakTaHCKOW HICHTUYHOCTH, YBAKCHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCHUICKOM MAaTeMAaTUKH, IIEHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUMCKON MAaTeMaTUYECKOW IIKOJIbI,
K HCIOJb30BAHUIO 3TUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJIOTHSX, chepax
SKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHUICKOTO HApOoJa;
c(OpPMHUPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOrO  MOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM JOCTUKEHUN HAYKU U JIESATEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMYUBOrO OYyIIETo.

JIcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIEHUEM K MHpPY, BKIIOYas ICTETUKY MATEMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3314, PEIICHUMN, PACCYKICHUI; BOCTPUHUMYHUBOCTHIO
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

du3znyeckoe BOCIUTAHKE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TMPUMEHATh MAaTeMaTUYECKUE 3HaHHUS B
WHTEpecax 3JJ0pOBOTO U 06e30MmacHoro o0pas3a >KU3HU, OTBETCTBEHHOTO OTHOIICHHUS
K CBOEMY 3JIOPOBBIO (370pOBOEC INMHUTAHHE, COATAHCUPOBAHHBIMA PEKUM 3aHSATHH U
OTZIbIXa, peryJisipHas (pu3nyeckasi akTUBHOCTH); PU3NUECKOTO COBEPIIICHCTBOBAHMS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AESATEIBHOCTHIO.

TpynoBoe Bocniutanue:

TOTOBHOCTBIO K TPYZy, OCO3HAHUEM IIEHHOCTH TPYJOJIOOUS; UHTEPECOM K
paznuyHbiM  chepam  TpPOPECCHOHATLHON  NESITENbHOCTH, CBSI3AHHBIM ~ C
MaTeMaTUKOW M €€ MNPWIOKEHUSIMU, YMEHHEM COBEpIaTh OCO3HAHHBIA BHIOOP
Oynymieit mnpodeccun W peanu3oBbIBATH COOCTBEHHBIC >KU3HCHHBIC IIJIAHBI;
TOTOBHOCTBIO W  CIOCOOHOCTHIO K  MaTEMaTUYECKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TPOTSHKEHUH BCEU >KU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHUIO B PEIICHUU TPAKTUUECKUX 3a/1a4 MaTeMaTUYECKOW HAMPaBICHHOCTH.

IKOJIOTrHYeCKOe BOCIIUTAHHE:

c(hOpPMUPOBAHHOCTBHIO DKOJOTUYECKOW KYJbTYpPhl, MOHUMAaHUEM BIUSHUS
COI[MATIbHO-?KOHOMUYECKUX MPOILIECCOB HA COCTOSIHUE MPUPOIHON M COLIMAIBHOM



Cpelpl, OCO3HAaHHWEM TN00aJbHOTO XapakTepa SKOJOTHYECKUX MpodieMm;
OpUEHTAaIlMel Ha NMPUMEHEHHE MATEMATHYECKUX 3HAHUU JJIS pEIICHHs 3aJad B
00J1aCTH OKPY’KAOIIECH CpeIbl, IJITAHUPOBAHMS ITOCTYIKOB U OIICHKU X BO3MOYKHBIX
MOCJEACTBUN JJIS1 OKPYKAOLIEH CPEBI.

LleHHOCTH HAYYHOI'0 NO3HAHUS:

c(OPMUPOBAHHOCTHI0 MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM M  OOIIECTBEHHOM MPAKTUKU, MOHUMAHUEM
MaTEMaTUYeCKOM HayKd Kak cdepbl 4YelIOBEUYEeCKOW MesITeIbHOCTH, ITAaloB €&
pa3BUTHS M 3HAYUMOCTH IS PA3BUTHUS LUBWIM3ALHH; OBJIAJACHUEM S3bIKOM
MaTeéMaTUKH W MAaTeMaTUYECKOW KyJIbTypOW KaK CPEACTBOM IIO3HAHUS MUPAa;
TOTOBHOCTBIO OCYILECTBIISATh IMPOEKTHYI0 M HCCIIEIOBATENbCKYIO JAESITEIbHOCTD
WHJIMBUAYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOIro IMpeameTa
«Marematuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMENbHBIMU ~ OCUCMBUAMU,  VHUBEPCATLHLIMU — KOMMYHUKAMUBHBIMU
0eucmeusamMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCBUIMU.

1)  Vuusepcarvnvie  nosmasamenvhwvle  Oelicméus, — 0OecnevuU8arom
Gdopmuposarue 6a308blX KOSHUMUBHBIX NPOYECCO8 00VUaAOWUXCS (0C80EHUE
Memo008  NO3HAHUS  OKpYyCcaowe2o  Mupda,  NpuMeHeHue  J0SUYECKUXx,
uccne008amenbCKux onepayuil, ymeHul pabomams ¢ ungopmayueti).

ba3oBble jornueckue aeiicTBUA:

e BBIBIISITh U XapaKTEPU30BaATh CYIIECTBEHHbIC MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXAYy MOHATUSAMU;, (POPMYIUPOBATH
OTIpENeNCHUS]  TOHSATUH; YCTAHABIMBATh CYIICCTBCHHBIA  TPHU3HAK
KJaccu(uKauuy, OCHOBAaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMynHUpoBaTh U  MPeoOpPa3OBHIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE U OTpHUIIATEIbHBIC, €AMHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIC;

e BBIABISITH  MaTEMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWUMOCBSI3U U
npoTtuBopeursi B (akTax, MaHHBIX, HAONIOJCHUSIX U YTBEPKICHUSIX;
npemiaraTh KpUTEPUU JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEHN U TIPOTUBOPEUHIA;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, NEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIFOUCHHH, YMO3aKIIFOUCHHH 110 aHAJIOTHH;

e TIPOBOJUTH CaMOCTOSITEIIBHO J0KA3aTeIbCTBA MaTEeMaTHYECKUX
YTBEPKJICHUM (MPSMBbIE U OT IPOTUBHOTO), BHICTPABATh aPTYMEHTAIIHIO,
NPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY)KIE€HUS 1 BBIBOBL



BbIOMpaTh crmoco0 pemieHus y4eOHOM 3aaauu (CpaBHHUBATH HECKOJIBKO
BapHAHTOB peEUICHMs, BBIOMpaTh HauboNee MNOAXOASAMUNA C YUYETOM
CaMOCTOATENILHO BBIIEJIEHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:

UCIIOJIb30BaTh BOIIPOCHI KaK MCCIIEA0BATENbCKUI MHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh BOIPOCH], (PUKCUPYIOIIUE MTPOTHUBOpPEUHE, MpoOIeMy,
yCTaHaBIMBaTh HMCKOMOE€ M  JlaHHoe, (OpPMHUPOBATH  TUIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIIMIO, MHEHUE;

IPOBOJUTH CaMOCTOSITEIILHO CIUTaHUPOBAHHBIM HKCIEPUMEHT,
UCCIIEJOBAaHUE IO YCTAHOBJEHUIO OCOOEHHOCTEH MaTeMaTH4eCKOIo
O0OBbEeKTa, SIBJICHHSA, TPOIECCA, BBISIBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMHU, SIBICHUSMU, TIPOIIECCAMU;

CaMOCTOSITENILHO (DOPMYJIUPOBATh 0000IIEHUS U BBIBOJIBI 110 PE3yJIbTaTaM
IPOBEAEHHOIO HAOJIO/IEHUS, UCCIIEJOBAHUS, OIICHUBATh JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

IPOTHO3MPOBATh BO3MOKHOE PAa3BUTHE NPOLECCA, a TAKXKE BBIIBUTATh
MIPE/INOIOKEHNUS O €T0 PA3BUTHUHU B HOBBIX YCIOBUSX.

Pabora ¢ nundopmanmueii:

2)

BBISBJIATH J1e(pULUTHI MH(OPMALIMH, TaHHBIX, HEOOXOAUMBIX ISl OTBETA Ha
BOIIPOC U ISl pEUICHUS 3a/1auH;
BbIOMpAaTh  MHGOPMALMIO M3  HWCTOYHUKOB  pAa3JIMYHBIX  THIIOB,
aHaJIN3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMALIUIO
Pa3IMYHBIX BUJOB U (POPM IpEICTABICHMUS,;
CTPYKTYpUPOBaTh UHPOPMAIUIO, PEJCTABIATh €€ B pa3Iu4HbIX (popmax,
WUTIOCTPUPOBATH TpaUueCcKH;
OLICHHBATh HaAEKHOCTD uHpopmanuu 1o CaMOCTOSITEIIbHO
c(OpMYJIMPOBAHHBIM KPUTEPHUSIM.

Vuusepcanvnuvie  KOMMYHUKAmMuGHble  Oelicmeus,  00ecneuusaom

chopMuUpoBaHHOCMb COYUAILHBIX HABLIKOG 00YUAIOUWUXCS.
Oo0menue:

BOCIIPUHUMATh U POPMYJIUPOBATH CYKIEHUS B COOTBETCTBUU C YCIOBUAMHU
Y LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPa)KaTh CBOIO TOUKY 3pEHUs
B YCTHBIX U IUCBMEHHBIX TEKCTAX, JAaBaTh IOSCHEHUS IO XOLYy PEIICHUs
3a/1a4l, KOMMEHTHPOBATH MOJIyYEHHBIN pPE3yJIbTaT;

B X0J1€ 00CY>KJIeHUs 3a/1aBaTh BONPOCHI MO CYIIECTBY 00CYK/1aeMOM TEMBI,
npo6JieMbl, perraeMoi 3ajaun, BbICKa3bIBATh U/, HAllEJIEHHbIC HA MMOUCK
pelIeHnsl; CONOCTABIATH CBOM CYXXICHHS C CYXKICHUSAMH JIPYTHX
YYaCTHUKOB JHasiora, oOHapyXKHBaTh pa3iiMiyhe U CXOJCTBO IMO3ULIHUN; B
KOPpEeKTHOU GopMme hopMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;



NPEACTABIATh  PE3yJbTaThl  pEIIeHUs  3a7a4yd,  JKCIEPUMEHTA,
UCCJIEIOBAHMSI, IPOCKTA; CAMOCTOSITENIbHO BEIOMPATh (pOpMAT BHICTYIICHUS
c y4€TOM 3aj1a4 Mpe3eHTAMU U OCOOCHHOCTEH ayAUTOPUH.

CoTpyaHu4ecTBo:

MIOHUMATh M UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBUIyaTbHOU
paboOTHI TIpU pEIICHUM YYeOHBIX 3a7ad; MPUHUMATH II€JIb COBMECTHOM
NEeATEIbHOCTH, IUIAHUPOBATh  OPTaHHW3aIlI0  COBMECTHOW  palboTHI,
pacipenensTh BHABI paboT, JOrOBapWBaTHCSA, OOCYKIaTh TMPOIECC H
pe3ynbTaT paboThl; 0000IIaTh MHEHHUST HECKOJIBKHUX JTFO/ICH;

y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CyKaeHus,, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W WHBIC), BBINOJHITH CBOI YacTh pabOTHI U
KOOPJIMHUPOBATH CBOM JIEHCTBUS C APYTHUMH WICHAMHA KOMaH/IbI; OIICHUBATh
KaueCcTBO CBOEro BKJIaja B OOMMM MOPOAYKT TIO KPUTEPHSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBUSI.

3) Vuueepcanvuvie pecynamugHsle Oeticmausi, 0b6ecneuusarom Gopmuposanue
CMBLCIIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTaBJIATh IJIaH, AJITOPUTM PEILIEHUS 3a]aul, BBIOUPATh CIIOCO0 pEeLICHUS
C Y4€TOM HUMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUI C Y4ETOM HOBOM
uH(popMauu.

CaMOKOHTPOJIb:

BJIAJETh HABBIKAMU [O3HABaTEIbHOM pedieKcuH Kak OCO3HaHHS
COBEPLIAEMBIX JEUCTBUM U MBICIMTENBHBIX IIPOLIECCOB, UX PE3YJIbTATOB;
BJIQJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOLIecca U pe3ysibTara
pELIEeHNs] MaTEMaTUIECKOM 3a/1a4u;

MIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPY PELLICHUH 33/1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEIHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB,
JaHHBIX, HAWJEHHBIX OIIUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBAaTh COOTBETCTBUE pe3ysbTaTa LEIM U YCIOBUSAM, OOBSACHATH
IIPUYUHBI TOCTHKEHUS WIM HENOCTH)KEHHUS PE3YJIbTATOB HEATEIBHOCTH,
HaXOJUTh OIIHUOKY, 1aBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

10 KITACC

OrnepupoBaTh MOHATUAMU: TOUYKA, PAMasi, IIIOCKOCTb.
[IpyMEHATh aKCHOMBI CTEPEOMETPUU WM CIHEACTBUS W3 HUX IIPU PEUICHUU
reOMETPUYECKUX 3a/1a4.



OmnepupoBaTh MOHATUSAMU: TAPATIICTBHOCTD U MEPIEHANKYISIPHOCTD MPSAMBIX
Y IIJIOCKOCTEHN.

KnaccuduimpoBaTs B3aUMHOE pAaCHOJIOKEHUE TPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMM: JBYT'PAHHBIA yroJl, TPaHU JABYI'PAHHOTO YIJIA,
peOpo IBYrpaHHOTO yIiia; JMHEWHBIN Yrojl ABYTPAHHOTO YIJa; rpaaycHas mepa
JIBYTPAHHOTO yTJIa.

OmneprpoBaTh NOHATHUSMU: MHOTOTPAHHUK, BBIMYKIBIM W HEBBITYKJIbIHA
MHOT'OTPaHHHMK, 3JIEMEHTHl MHOIOTPAHHUKA, TPaBUJIbHBII MHOTOI'PaHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAaHHUKOB (IIUpaMHIa; IPU3MA,
PSIMOYTOJIBHBIN NapaJlIeNIeUIe]], KyO).

KnaccudumnmpoBate  MHOTOTpaHHHMKH,  BBIOMpasl ~ OCHOBaHUS  JUIA
KJacCU(pUKaUuU (BBINYKJIblE W HEBBIIYKJIbIE MHOTOIPAHHUKH; IPaBUJIbHbBIE
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE PU3MBI, TapalIeNICUNEe bl ).

OmneprpoBaTh MOHATHIMH: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHLIMIIBI TIOCTPOEHUSI CEYEHUH, HCTIOB3YSI METOJ] CIIEIOB.

CtpouTh ceyeHHs] MHOTOTPAHHHUKOB METOJOM  CJIEOB, BBITIOJIHATH
(BBIHOCHBIE) IJIOCKUE YEPTEKU W3 PUCYHKOB IPOCTHIX OOBEMHBIX (UTYp: BUA
CBEpPXY, COOKY, CHU3Y.

Pernats 3aaun Ha HaxXOXKICHHE TEOMETPUUECKUX BEJIMYMH MO 00pasiam Win
aITOpUTMaM, TPUMEHSS HW3BECTHHIE AHATUTHYECKHE METOAbl TPU PEIICHUHU
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 HAa BBIYMCIECHUE PACCTOSIHUA MEXAY ABYMSI
TOYKAMHM, OT TOYKM JO TMpsAMOM, OT TOYKH JO IUJIOCKOCTH, MEXIy
CKPEILMBAIOIIUMUCS TPSIMBIMHU.

Permats 3aaun Ha HaXOXKICHHE TEOMETPUUECKUX BEJIMYMH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC AaHAJIUTHUYECKHE METONbI TMPHU PEUICHUH
CTaHJAPTHBIX ~MaTeMaTHYECKMX 3aJad Ha BBIYHCIEHUE YIJIOB  MEXIy
CKPEILMBAIOIIMMUCS OPSIMBIMH, MEXIy MpsAIMOM M IJIOCKOCTBIO, MEXIY
IUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.

Boerancnsate 00bEMBI B TIJIOMIAAN TMOBEPXHOCTEH MHOTOTPAHHHUKOB (IIpHU3Ma,
MUpaMu/a) C IpUMEHEHHEM (DOPMYIT; BEIYUCISITH COOTHOLICHHS MEX Ty TUTOIIAIIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX MHOTOTPAaHHUKOB.

OmnepupoBaTh TMOHATHUSAMHU: CHUMMETpPUS B MPOCTPAHCTBE; LEHTP, OCb MU
TUIOCKOCTh CHMMETPHH;, LIEHTP, OCh U MJIOCKOCTh CAMMETPUH (PUTYPHI.

W3Bnekatb, MpeoOpa3oBbIBATh W HMHTEPHPETHPOBATH HWHEPOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKHUX (PUTypax, MPEICTaBICHHYIO Ha YepTekax U
pPHUCYHKaXx.

[TpumensTs reomeTpudeckue (GakThl A1 PEIICHUS CTEPEOMETPUUECKUX 3a]1a4,
MIPEINOJIarafoIINX HECKOJIBKO MIAroB PEIISHUSs, €CIN YCIOBUS TPUMEHEHUS 33 JaHbI
B IBHOU (popme.



[IppuMeHATH MPOCTEHIIHE IPOrpaMMHBIE CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpyBOINTH NpUMEpPBl MATEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOAE H
YKU3HH, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B HCKYCCTBE.

[IpuMEHATH IONYYEHHBIE 3HAHUS Ha IIPAKTHUKE: aHAIM3UPOBATh PEAJbHBIC
CUTyallud W NPUMEHATb W3YYECHHBIE IMOHATUSA B IPOLECCE ITOMCKA PELICHHUS
MaTeMaTHYeCKd C(HOPMYIUPOBAHHONW MPOOJIEMBbI, MOJEIUPOBATH peaIbHbIC
CUTyallUM Ha A3BIKE T'€OMETPUH, HCCIEAOBaTh IIOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MTOHATHI U TeOpeM, anmapaTa anreOpsl; pemaTh
IIPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKICHUEM N€OMETPUYECKHUX BEIUYHH.

11 KIIACC

OmnepupoBaTh MOHATHSAMH: WIMHIPUYECKAs TOBEPXHOCTh, OOpa3yrolne
WIMHIPUYECKON TOBEPXHOCTH; IMIHH]IP; KOHMYECKasi TOBEPXHOCTH, 00pa3yromine
KOHUYECKON OBEPXHOCTH, KOHYC; ChepuyecKas HOBEPXHOCTb.

Pacnio3HaBaTh Tena BpaleHus (LUINHAP, KOHYC, chepa U map).

OOBICHATH CIOCOOBI MOTYYEHUS TEN BPALLICHUS.

KinaccudunmpoBats B3auMHOE PacnoyiokeHue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBOM CETMEHT, OCHOBAaHHE CErMEHTA, BBICOTA
CErMEHTA; IIapOBOM CJIOM, OCHOBaHME ILAPOBOTO CJIOS, BBICOTA LIAPOBOTO CIIOS;
IapOBOU CEKTOP.

Bbrancnsate 00BEMBI M IUIOMIAMM  TOBEPXHOCTEM TeN  BpallleHus,
T€OMETPUUYECKUX TEJl C IPUMEHEHHEM (HopMyI.

OnepupoBaTh NOHATHUSIMU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPY M ONMTUCAHHBIH
okoJ10 cepsl; chepa, BMCaHHAs B MHOTOTPAaHHUK WJIM TEJIO BPALCHHUSL.

BbucnsTe COOTHOIICHHS] MEXIY IJIOMAASIMH TMOBEPXHOCTEH M 00BbEMaMu
MOAOOHBIX TEI.

N3o00paxaTh u3ydaembie (PUTYpbl OT PYKH U C MPUMEHEHHEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BbIONHATE (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB IPOCTHIX 00BEMHBIX
¢buryp: BuxI cBepxy, cOOKy, CHU3Y; CTPOUTH CEUCHUS TEJ BPAIICHHUS.

W3Bnekatb, WHTEPNPETUPOBATH W MPeoOpa3oBhIBaTh WH(GOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, NPEICTaBICHHYIO HAa YepTekKax U
pPHUCYHKaXx.

OmnepupoBaTh MOHITHEM BEKTOP B POCTPAHCTBE.

BBIMONMHATE  OEHCTBUS  CIHOXEHHS BEKTOPOB, BBIYMUTAHHUS BEKTOPOB U
YMHOXXEHHS BEKTOpa Ha YUCII0, OOBSICHITH, KAKUMH CBOMCTBAMH OHU 00JIa/1afo0T.

[TpumeHsTh MpaBUIIO MapauieIenune/a.

OmneprpoBaTh MOHATUSAMU: JE€KAPTOBBI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpa, PaBEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOpA, YTOJl MEXIy



BEKTOPaMU, CKaJSIPHOE IPOU3BENECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTODBI.

HaxoauTe cyMMy BEKTOPOB M NMPOU3BEAECHNUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpaMH, CKaJSIPHOE IIPOM3BEICHUE, pPACKIaAbIBaTh BEKTOpP II0 JABYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3ajaBaTh INIOCKOCTh YPAaBHEHUEM B J€KapTOBOM CHCTEME KOOPAUHAT.

[TpumensTs reomeTpudeckue GakThl A1 PEIICHUS CTEPEOMETPHUECKUX 33124,
IIPEAIIOIATA0IINX HECKOJIBKO IIAr0B PEILEHUS, €CIIH YCIOBUS IPUMEHEHHUS 3a/1aHbl
B SIBHOH (hopme.

Pemare npocreiimme reoMeTpu4ecKue 3aJayd Ha IPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METO/A.

Pemlarp 3amaum Ha [0Ka3aTelIbCTBO MATEMATHYECKUX OTHOLICHUM W
HaXO0XJIEHUE F€OMETPUUECKUX BEJIMYMH 10 o0pa3laM WM allrOpUTMaM, PUMEHSS
U3BECTHBIEC METO/IbI [IPU PELLICHUH CTAaHAAPTHBIX MaTEMAaTUYECKUX 3a1a4.

[IppuMeHATP MPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOINUTE HpPUMEpPHl MATEMAaTHYECKUMX 3aKOHOMEPHOCTEW B IPUPOAE H
JKU3HU, PACIIO3HABATH IIPOSIBIICHUE 3aKOHOB N'€OMETPUU B UCKYCCTBE.

[IprMeHATh IOJMYy4YEHHBIE 3HAHMUS Ha IIPAKTUKE: AHAJIU3UPOBATH PEAJIbHBIC
CUTyallMd W TPUMEHATb HM3YYCHHBIE TMOHATUSA B IPOLECCE ITOMCKA PEIICHHUS
MaTEeMaTU4YeCcKn CQOPMYIHPOBAHHON MPOOJIEMBI, MOJEIUPOBATH pealbHbIC
CUTyallud Ha S3bIKE TI'EOMETPUH, HCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MTOHATHI U TeopeM, arnmapaTa anreOpbl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEINYUH.



