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IMNOACHUTEJIBHASA 3AIINCKA

Pabouas mporpamma yueGHOro kypca «l'eomerpusi» 06a30BOro ypoBHS s
obygarormuxcst 10 —11 wimaccoB pa3paborana Ha ocHOBe {DenepasbHOTO
rOCyIapCTBEHHOT0 00pa30BaTeNIbHOTO CTaHAApTa CPEAHEro ooIero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, MPEABSIBISIEMBIX K
MaTEMaTUYECKOMY OOpa30BaHUIO, M TPAAMIMI POCCUICKOTO 00pa3oBaHUS.
Peanuzanmsi mporpaMMbl 00eCIIeYMBaeT OBJIAJICHUE KITFOUCBBIMH KOMIICTCHITUSIMU,
COCTaBJISIFONIIIMU OCHOBY IS CaMOPA3BHUTHS W HEMPEPBIBHOTO 00pa3oBaHUS,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO U IIO3HABATEIHHOTO Pa3BUTHUSA
JUYHOCTU 00yYarOIIXCsl.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPUM Ha YpPOBHE CpPETHETO OOIIero
o0pa3oBaHusi OOYCIOBJIEHA MPAKTUYECKOM 3HAUYMMOCTBIO METANPEIMETHBIX U
MPEIMETHBIX PE3YJIbTaTOB OOYyYEHHsS] T€OMETPUU B HAIPABICHUH JUYHOCTHOTO
pazBuTHs oOydarommxcs, GopMHpPOBaHUS (DYHKIIMOHATBLHON MaTeMaTHYeCKOM
I'PaMOTHOCTH, U3YUYEHUS JIPYTUX Y4eOHbIX AUCIHUIUIMH. Pa3BuTue y oOydaromumxcs
NPaBWIBHBIX MPEJICTABICHUNA O CYIIHOCTH M TPOUCXOXKICHUH T€OMETPHUYECKHX
abCTpakiuii, COOTHOUICHHH pPEaJbHOrO0 M HACATBHOTO, XapakTepe OTPaKEeHUs
MAaT€MaTH4YeCKOW HAyKOW SBJIEHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUHU B CUCTEME HAYK U POJIM MAaTEMaTUYECKOTrO MOJACIUPOBAHUS B HAYYHOM
MO3HAHWH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MHUPOBO33PEHUS
yYaIIUXCsl, a TaKKe KauyeCTB MBINUICHUS, HEOOXOAMMBIX JUIsl aJamnTaliid B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisgeTcs OOHUM U3 0a30BbIX NPEAMETOB HAa YPOBHE CPEAHETO
oOmero oOpa3oBaHMs, Tak Kak OOECIEeYMBAET BO3MOXHOCTh H3Y4YEHHUS Kak
JTUCIUIUTAH €CTECTBEHHO-HAYYHON HAMpPaBICHHOCTH, TaK U TYMaHUTapPHOH.

Jlormueckoe MbIIUIeHHE, (HOPMUPYEMOE TPU H3YYCHHH OOYYarOIIMMHCS
MOHSATUHHBIX OCHOB T€OMETPHUH M MIOCTPOCHHUH IIETIOYKU JIOTUYECKUX YTBEPKICHUN
B XOJI€¢ pEeLIEHUsI TeOMETPUYECKHX 3a7ad, YMEHHE BBIJBUraTh U OIPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIONB3YIOTCA MPU PEIICHUH 3a7a4 €CTECTBEHHO-
HAYYHOTO IIMKJIA, B YaCTHOCTHU U3 Kypca (pu3uKu.

YMeHne opueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCeX 00JacTsIX AesTeabHOCTH uenoBeka. OpueHTaluus 4eloBeKa BO BPEMEHH U
IPOCTPAaHCTBE — HEOOXOJAMMOE YCIOBHUE €ro CoIMaibHOro ObITHs, (opma
OTPaXEHUS OKPYXKAIOUIETO MHpA, YCJIOBHE YCIEIIHOTO TO3HAHWA U AKTUBHOTO
npeobpazoBanusi  jAeiicTBUTENbHOCTH.  OmepupoBaHWe  MPOCTPAHCTBEHHBIMU
oOpa3zamMu OOBEIUHSET pa3Hble BHIb y4eOHOW UM TPYIOBOW MAESITEIHHOCTH,



ABIIACTCA OOHUM U3 MPO(PECCHOHATHHO BAXKHBIX KA4eCTB, MOATOMY aKTyalbHa
3amaya (popmMupoBaHUS y OOYYaIONMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS Kak
Pa3HOBUJIHOCTH OOpa3HOrO MBIIUIEHUS — CYIIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUIECKON ACSITEIHOCTH IO MHOTHM HAIPABJICHHUSM.

[lenp ocBoeHus mporpaMmbl ydeOHOro Kypca «l'eomeTrpus» Ha 06a30BOM
ypoBHE O0O0yueHuss — 0OmeoOpa3oBaTenbHOe W OOLIEKYJIbTYpPHOE pa3BUTHE
oOyyJaroruxcst ~ 4yepe3  oOecredeHWe  BO3MOXXHOCTH  NPUOOPETeHHs] U
UCIIOJIb30BAaHUSl CUCTEMAaTUYECKUX TE€OMETPUYECKUX 3HAaHUM U JCHCTBUH,
CHeIM(PUIHBIX T€OMETPUH, BO3MOXXHOCTH YCIEIIHOTO MPOIOJDKEHUST 00pa3oBaHus
0 CIICIIUANBHOCTSIM, HE CBA3aHHBIM C MPUKJIAJIHBIM HCIOIH30BaHUEM T€OMETPHH.

[IporpaMmma 1o reoMerpuu Ha 0a30BOM YpOBHE IpeJHA3HayeHa MJis
0o0y4Jaronmxcsi CpelHed MIKOJbI, HEe MCIBITHIBABIINX 3HAYUTEIIBHBIX 3aTPYIHEHUN
Ha YpOBHE OCHOBHOTro 001iero obpazoBanus. Takum oOpazoM, oOyuaromuecs Ha
0a30BOM YpOBHE JOJDKHBI OCBOMTH OOIIME MaTeMaTHYECKHE yMEHWsI, CBSI3aHHbBIC
co cnenupuKoi TeoMEeTpud M HEOOXOAUMBIC Ui KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh M3YyUUTh T'€OMETpUI0 Ooliee
riIy0OKO, €clii B JajbHEHIIEeM BO3HUKHET HEOOXOJIMMOCTh B TI'€OMETPUYECKHUX
3HAHUAX B MPOPECCHOHATBHOMN JEATEIHLHOCTH.

JlocTmKeHHe 1eMM OCBOCHHS MPOrPaMMbI  OOECIIEUYMBACTCS  pPELICHHEM
COOTBETCTBYIOIIMX 3amady. [IpuopuTeTHBIMH 3aJadyaMH  OCBOCHHS Kypca
«I"eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kimaccax siBisitoTCSA:

e (opmupoBaHue TMNpeACTaBICHUS O TEOMETPUM KaK dYacTH MHPOBOH

KyJbTYPbl M OCO3HAHHUE €€ B3aMMOCBS3H C OKPYKAIOLIIM MHPOM;

e (opMupoBaHHE MPEACTABICHUS O MHOTOTPAHHHMKAX W TeJaX BPAIICHUS
KaK O BOXHEHIINX MAaTeMAaTHUYECKUX MOJIENSIX, MO3BOJISIONIMX OMUCHIBAThH
Y U3y4aTh pa3HbIC SABJICHUS OKPYKAIOMIETO MUPA;

e (opmupoBaHue yMeHHs paclo3HaBaThb Ha YepTekax, MOJICNISIX U B
pearbHOM MHpPE MHOTOTPAHHUKH U TEJIa BPAIICHUS;

e OBJIAJICHUEC METOJAMHU PEIIEHHUs 33/7a4 Ha MOCTPOCHHUS HA M300paKEHUSIX
MPOCTPAHCTBEHHBIX (PUTYD;

e (opmupoBaHue yMeEHHUS OINEPUPOBATH OCHOBHBIMU TOHSTHSIMHU O
MHOTOTpaHHHUKaX W TeJlaX BPaIIeHHs U UX OCHOBHBIMU CBOICTBaMH;

e OBJAJCHUE  QJITOPUTMAMH  PEUICHHWs  OCHOBHBIX  THUIOB  3ajady;
dbopMupoBaHHEe yYMEHHA TPOBOAWTH  HECIOXKHBIE JIOKa3aTeIbHBIC
pacCcyX/IeHUs B XOJ€ PEUICHHs CTEPEOMETPUYECKUX 3aJad U 3a7ad C
MPAKTUYECKUM COJIEP’KaHUEM;

e pa3BUTHE  UWHTCIUICKTYyallbHBIX W TBOPYECKUX  CIOCOOHOCTEH
OoOydarommxcs, MO3HABATEIbHOH  AKTUBHOCTH,  HCCIIEIOBATEIbCKUX
yMEHUH, KpUTUIHOCTU MBITIICHUS,



e (popmupoBaHue (GyHKIIMOHATBHOM IPaMOTHOCTH, pEIEeBaHTHOM
F€OMETPUU: YMEHHME pPACIO3HABAaThb IPOSBICHUS TIE€OMETPUUYECKUX
MOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEM B peaJbHBIX KU3HEHHBIX
CUTYalMsIX M TMpPU HU3YUYEHUU JAPYTUX YYEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEM W 3aKOHOMEpPHOCTEH, (HOpMyIupoBaThb HX Ha SA3bIKE
Ir€OMETPUH U CO34ABATh T€OMETPUUECKHE MOJAEIIH, TPUMEHATh OCBOCHHBIN
Tr€OMETPUYECKUN ammapar Juisl PELIeHHs MPAaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATh U OLICHUBATH IMOJy4YEHHBIE PE3YJIbTATHI.

OTIMYUTETLHON OCOOEHHOCTHIO MPOTPaMMBbI SIBJISIETCS BKIJIIOUEHHUE B KypC
CTEPEOMETPUM B HAYaJle €ro H3y4YeHUs 3a]ad, peIlacMbIX Ha YPOBHE
MHTYWTUBHOTO MO3HAHUS, U ONpeAeNEHHBIM 00pa3oM opraHu3oBaHHas paboTa Hax
HUMH, YTO CHOCOOCTBYIOT pa3BUTHUIO JIOTMUECKOTO U IPOCTPAHCTBEHHOI'O
MBIIUICHUS], CTUMYJIUPYET MPOTEKAHUE UHTYUTUBHBIX IPOLIECCOB, MOTUBHUPYET K
JAJIbHEUIIEMY U3YUYEHUIO IPEAMETA.

[Tpennourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOy4eHHs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IIPEIMETHO-
MPAaKTUYECKOM JEATENbHOCTU. Pa3zBUTHE MPOCTPAHCTBEHHBIX MPEIACTABICHUN Y
ydalmxcsi B Kypce€ CTEPEOMETPUM IPOBOAUTCA 3a CUET peleHus 3aaad Ha
CO3JaHME  MPOCTPAHCTBEHHbIX 00pa3oB M  3aJady Ha  ONEPUPOBAHUE
IPOCTpaHCTBEHHBIMH oOOpazamu. Co3nanue oOpa3a MPOBOAUTCSA C OMOPOH Ha
HarJsgHOCTh, @ ONEepUpOBaHME O00pa3oM — B YCIOBHUSX OTBJIEYEHUS OT
HaIrJISIAHOCTH, MBICIIEHHOTO U3BMEHEHHUS €r0 UCXOIHOTO COJIEPHKAHUS.

OcHoBHBIE cozepkarenbHble TUHUU Kypca «I'eomerpum» B 10-11 kmaccax:
«MHuororpasHukmn», «lIpsMble U MIIOCKOCTH B IMIPOCTPAHCTBEY, «Tena BpameHus»,
«BeKTOpbl U KOOPAUHATHI B MPOCTPAHCTBE». PDOPMUPOBAHUE JTOTUYECKUX YMEHUN
pacrpenensercs HE TOJBKO IO COJAEPXKAaTEIbHBIM JIMHUSAM, HO M II0 TOJaM
0o0y4eHHs Ha YPOBHE CPEJIHEro 00I11ero 00pa3oBaHusl.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pPe3yJbTaTaM
OCBOCHHS pabouell mporpaMMbl, pachpeaeNéHHBIM 10 TrojaM OoO0ydeHwus,
CTPYKTypHUPOBAaHO TakuM oOpa3oM, 4YTOObl OBJAJCHHE T'€OMETPUUYECKUMHU
MOHSATHUSIMU U HABBIKAMH OCYILIECTBIISUIOCH MOCJIEIOBATENIBHO U MOCTYIATENIBHO, C
COOJII0/IEHUEM TIPUHIIUIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKIIIOYAJIUCH B
oOILIyI0 CUCTEMY TI'€OMETPUYECKHX MPE/ICTABICHUN OOyYarouIuxcs, pacimpss u
yrayOusist e€, oOpa3ysi MpOoYHbIe MHO)KECTBEHHBIE CBSI3U.

MECTO YYEBHOT'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenne reometpun oTBoauTCs 2 yaca B Henento B 10 knacce u 1 yac B
Henento B 11 kiacce, Bcero 3a jBa rojia o0yudenus - 102 yueOHbIX yaca.



COJEPKXAHHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMBbIe U MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHS ~ cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHUHU:
AKCHOMBI CTEPEOMETPUM U CIIEACTBUS U3 HUX.

B3aumMHOe pacrnonoxkeHne npsMBIX B IPOCTPAHCTBE: IEpPECEKaroLInecs,
NapajulejibHble M CKpeuuBaromuecs npsMble. [lapamienbHOCTs OPSAMBIX U
IUDIOCKOCTEM B  IIPOCTPAHCTBE: IAPAJUICIIbHBIE MpPsIMbIE B  IIPOCTPAHCTBE;
MAPAIENBHOCTh TPEX MPIMBIX; MAPAIUIETBHOCTh MPSMOU M TIJIOCKOCTHU. YTJbI C
COHAIIPABJICHHBIMUA CTOPOHAMM; YIOJl MEXKAY IMPSIMbBIMU B IPOCTPAHCTBE.
[TapaiutenbHOCTH IJIOCKOCTEM: [apajuieIbHbIE IIOCKOCTH; CBOMCTBA
napajienbHbIX Iuiockocted. [lpocrteiimne mnpocTpaHcTBeHHbIE (QUIypbl  Ha
IUIOCKOCTHU: TE€Tpa’ap, KyO, napaienaenunes]; IoCTPOCHUE CEUCHU.

[lepnieHAUKYISIPHOCTD MPSIMOM U TUIOCKOCTH: MEPIECHANKYJIISPHBIEC MPSIMBIE B
IIPOCTPAHCTBE, INPSMbBIE MapaUICIbHbIE W NEPICHAUKYJSAPHbIE K IUIOCKOCTH,
IIPU3HAK MEPHEHIUKYISIPHOCTH IIPSAMOM M IUIOCKOCTH, TEOpeMa O NPSAMOU
MEPIIEHAUKYJISIPHON IIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIOJ MEXIY INPAMOU U
IUIOCKOCTBIO;  JIBYI'PAHHBIM  yroj, JIMHEMHBIM yroda JBYTPAHHOIO  yIJa.
[lepieHaUKYJISP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKH IO IUIOCKOCTH, PACCTOSTHHUE
OT  TpsAMOM 10  IJIOCKOCTH,  MpoeKius  GUrypel  Ha  TUIOCKOCTb.
[lepnieHAUKYJISAPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPIEHAUKYJSIPHOCTA  JBYX
IIOCKOCTEN. TeopeMa 0 TpEX NEPIEHIAUKYIAPaX.

MHororpaHHuKu

[IoHsITHE MHOTOTPaHHUKA, OCHOBHBIE€ 3JIEMEHTBI MHOTOTPAHHUKA, BBITYKIIbIC
Y HEBBIMYKJIbIE MHOIOTPAHHUKU; pa3BEPTKAa MHOTOrpaHHUKa. [Ipu3ma: n-yroynpHas
pu3Ma; TpaHu U OCHOBAHUSA MPU3MBI, IpsiMasi U HAKJIOHHAsS MPU3MBbI; OOKOBas U
IIOJIHAs IIOBEPXHOCTh MIPU3MBI. [Tapannenenunen, MIPSIMOYTOJIbHBIN
napajieJienune]; 1 ero cpoucrtea. I[lupamupa: n-yronpHas nupamuja, TpaHd |
OCHOBaHHE MUPAMHUJIbI; OOKOBAs U MOJIHASI TOBEPXHOCTHh MUPAMHUIBI; TPaBUIIbHAS U
yceuéHHasg nupamMuga. OIJIEMEHTbl Npu3Mbl U nupamuabl. [IpaBuiibHBIE
MHOTOI'PaHHUKHU: TMOHATHE NPABUWIBHOI'O MHOI'OTPAaHHHUKA; IIPABUJIbHAS IIPU3Ma U
MpaBWIbHAs TNHUPaAMUIA; IPaBUJIbHAs TPEYrojbHAas NHUpPAMUAA U IPABUIIbHBIN
terpa’ap; KyO. IlpencraBieHue O MpPaBWIbHBIX MHOTOIPAHHUKAX: OKTadIp,
noaeKa’p v ukocadap. CeueHus mpu3Mbl U TUPaAMU/IBI.

CummeTpusi B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, IMPAMOW,
IUIOCKOCTU.  ODJEMEHTBl CUMMETPUM B MNHpPaMHAAX, [NapajuieNeuneaax,
MPaBUJIbHBIX MHOTOIPaHHUKAX.



Brruucnenne 9JIeMEHTOB MHOTOTPAHHUKOB: pEOpa, AMAroHaH, YTJIbL.
[Tnomans OOKOBOWM TMOBEPXHOCTH W TIOJHOM TOBEPXHOCTH NPSIMOM TMPHU3MBI,
oAb OCHOBaHMM, TeopeMa O OOKOBOW IOBEPXHOCTU NPSIMOM TPU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH U TMOBEPXHOCTH MPABWIHHON MHUPAMUBI,
TeopeMa O Iulomanu yceuéHHoMl mnupamuabl. [loHsitue 006 00bEMe. OOBEM
MUPaAMUJIbI, TPU3MBL.

[Tomo6ueie Tenma B mpocTtpaHcTBe. COOTHOLIEHUS MEXAY IUIOMIAISIMU
MOBEPXHOCTEH, 00bEMaMU TOI0OHBIX TEJl.

11 KIIACC

Tena Bpamenust

[Hunuuapuyeckas MOBEPXHOCTb, oOpazyronue UUJTUHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW MOBEpXHOCTU. [lunuHap: ocHOBaHUA U
OOKOBasi TMOBEPXHOCTb, oOOpasylomias M OChb;, IUIOMAAb OOKOBOW W TIOJHOM
MOBEPXHOCTH.

Konnyeckass moBepXHOCTh, 00pa3yromye KOHNYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON moBepxHocTu. KoHyc: OCHOBaHME M BepIIMHA, 00pa3yromas
U OCh; IUIOMAAhr OOKOBOM ¥ TIOJHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpa3ylollie u BbICOTa; OCHOBAHUS U OOKOBAsi TOBEPXHOCTh.

Cdepa u map: UeHTp, paauyc, TUaMETp; IUIOLIAb MOBEPXHOCTU CQEpHI.
B3anMHuoe pacmonoxkenue chepsl U MIIOCKOCTH;, KacaTelbHAs TIOCKOCTh K cdepe;
IJI0IA1b ChEephl.

N306paskeHne Ten BpallleHus Ha MI0CKOCTH. Pa3BépTka MIMHIpa U KOHYyCA.

KomOunamuu Ten BpalleHuss W MHOTOTPAHHUKOB. MHOTOrpaHHUK,
OMUCaHHBIA OKOJIO cdephl; cdepa, BOUCAHHAST B MHOTOTPAHHHUK, WU TEJO
BpalICHUS.

[Tonsatue 06 06BEMe. OCHOBHBIE CBOKCTBA 00BbEMOB Tel. Teopema 006 00bEMeE
IpsIMOYTOJIBHOTO TMapajuienienunena u ciaeactBus u3 He€. OObEM UMIMHApA,
KoHyca. O0BEM 1apa u miomaab cQepol.

[logoOuble Tena B mpocTtpanHcTBE. COOTHONIIEHUS MEXKIY IUIOWAISIMU
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEJL.

Ceuennsi mwiMHApa (MapaJUIeIbHO M MEPHEHAUKYJISIPHO OCH), CEUYEHUS
KOHyca (mapajijielbHOE OCHOBAHHMIO M MPOXOJAIIEe 4Yepe3 BEpIIMHY), CEYeHUs
niapa.

BekTopbl H KOOPANHATHI B POCTPAHCTBE

Bekrtop Ha miockocty U B pocTpaHcTBe. ClioKEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha yucio. Pa3noxkeHue BeKTOpa 1o TpEM HEKOMILIAHAPHBIM
BekTopaM. IlpaBwio mapamnenenunena. Pemenue 3amay, CBS3aHHBIX €
IIPUMEHEHUEM IIpaBuil JEUCTBUU ¢ BekropaMu. [IpsMmoyrosibHasg cucrema



KoopauHaT B mnpoctpaHcTBe. Koopamnatel BekTopa. IIpocreiimme 3amaum B
KOOpAWHATaX. YTOJd MeExay BekropamMu. CKalpHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenre yrioB Mexay NMpsAMbIMU U IUIOCKOCTSIMU. KoOpamHaTHO-BEKTOPHBIM
METO/I IIPU PEIICHUH T€OMETPUUYECKUX 3a/1a4.



IIVIAHUPYEMBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIbTATBI

JIngHOCTHBIC pEe3yJbTaThl OCBOCHHS IMPOTPAaMMBbl YYECOHOTO TIpeaMeTa
«MaremaTuka» XxapakTepU3yIOTCS:

I'paxxnanckoe BociuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIINU 00YUJaAIOIIET0Cs KaK aKTHBHOTO
U OTBETCTBEHHOIO WICHAa POCCHHCKOro OOIINeCTBA, MPEJICTABICHUEM O
MaTeMaTHYECKNX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUIH,
npoleayp TrpaxiaaHCKoro ooOmiecTBa (BbIOOPHI, OMNPOCHl U Tp.), YMEHUEM
B3aUMOJICICTBOBATh C COLMAJIbHBIMU HHCTUTYTaMHU B COOTBETCTBUU C HX
(GYHKIUSMHA 1 HA3HAYCHHUEM.

IIaTpuoTHyeckoe BOCIUTAHME:

c(hOpPMUPOBAHHOCTHIO POCCUHUCKOM IpaKJaHCKOW MICHTUYHOCTH, YBOXKCHUS K
MPOLUIOMY Y HACTOAIIEMY POCCUMCKOW MAaTEMAaTUKU, IEHHOCTHBIM OTHOILIEHUEM K
JOCTHKEHUAM POCCHUCKUX MATEMATUKOB U POCCUUCKOW MAaTEMaTHYE€CKOW IIKOJIBI,
K HCTOJIb30BAHHMIO ATHUX JOCTH)KCHUH B JIPYTMX HayKaxX, TEXHOJOTHsaX, cpepax

DKOHOMUKHU.
JyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS
OCO3HAaHUEM Ty XOBHBIX LIEHHOCTEN POCCUHCKOTO HapoJa;

c(hOPMHUPOBAHHOCTHIO HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  ITOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTOCTHXKCHHUN HAYKHU U JIEATEIbHOCTHIO
y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUHUBOTO OYIYIIIETO.

JcTeTHYecKoe BOCTIMTAHME:

ACTETUYCCKUM OTHOIIEHHWEM K MHUPY, BKJIIOYAs 3CTETUKY MaTeMaTHYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, peleHni, paccyXIeHUN;
BOCIIPHUMMYHMBOCTHIO K MATEMAaTUYECKUM ACTIEKTaM Pa3IMYHbIX BUIOB HCKYCCTBA.

du3znyeckoe BOCMUTAHNE:

c(hOPMHUPOBAHHOCTHIO YMEHHUS TPUMEHATH MaTEMaTUYCCKUE 3HAHUS B
WHTEpEcax 37J0pOBOTO U 6€30macHOr0 00pasa KU3HU, OTBETCTBEHHOTO OTHOIIEHUS
K CBOEMY 3JIOPOBBIO (370pOBOEC IHTaHKE, COATAaHCHPOBAHHBIA PEXKUM 3aHATHH U

OT/bIXa, peryJisipHast busnueckas AKTHUBHOCTB); busngecKoro
COBEPIIICHCTBOBAHUS, npu 3aHATHAX CHIOPTHUBHO-0370POBHUTEIHLHON
TSI TeIbHOCTBIO.

Tpynosoe BocniuTtanue:

TOTOBHOCTBIO K TPYIy, OCO3HAaHHEM IIEHHOCTH TPYAOJIIOOMS; MHTEPECOM K
paznuyHbiM  chepaM  MPOPECCHOHAIBHOMW  ACSTENBHOCTH, CBA3AHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSMHU, YMEHHEM COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymieit mnpodeccun W pealn30BbIBATH COOCTBEHHBIE >KU3HCHHbBIC IIJIAHBI;



FOTOBHOCTBIO M  CHOCOOHOCTBIO K MaTeMaTU4eCKoMy OOpa3oBaHUIO W
caMO0Opa30BaHUI0 Ha NPOTSHKEHUHM BCEW MU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYacTHIO B PEIICHUU MPAKTUYECKHUX 3a/1a4 MaTEeMaTUYECKON HAIIPaBICHHOCTH.

JIKOJIOTHYECKOe BOCTIMTAHHE:

c(hOPMHUPOBAHHOCTHIO SKOJOTUYECKON KYJIbTYphbl, MOHMMAHUEM BIMSHUS
COLIMAJIBHO-D)KOHOMUYECKUX MPOLIECCOB Ha COCTOSHHE NPUPOAHOW M COLMAIBHON
Cpelpl, OCO3HAaHMEM TIJI00AJBHOTO  XapakTepa JKOJOTMYECKUX Mpodiiem;
OpUEHTallUe Ha TPUMEHEHUE MaTeMaTUYEeCKUX 3HAHUU MJis peIlIeHUs 3aaad B
00JIaCTH  OKpYyXaroleh cpelbl, IJIAaHUPOBAHHUS MOCTYNKOB M OLEHKH HX
BO3MO’KHBIX ITOCJIEACTBUMN ISl OKPYKAIOIIEN CPEbI.

LleHHOCTH HAYYHOT0 IO3HAHMS:

c(OpPMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKH W  OONIECTBEHHOM  MPaKTUKH, MOHUMaHUEM
MaTEMaTUYeCKOM HayKd Kak cgepbl UYeJOBEYECKON MAEsTENbHOCTH, 3TaloB €€
pa3BUTHS M 3HAYUMOCTH JUISl DPAa3BUTHs LMBWIM3ALMU; OBJIAJACHUEM S3BIKOM
MaTE€MaTUKM M MaTEMaTUYECKOM KyJIbTYpOM KaK CpPEICTBOM II03HAHUS MUPa;
TOTOBHOCTBIO OCYILIECTBIISITh MPOCKTHYI0 M HCCIEHOBATENIbCKYIO JAESITEIbHOCTD
WHIMBUIYAJIbHO U B TPYyIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIC PE3yJIbTaThl OCBOCHHS MPOTPAMMBI YUE€OHOTO TMpeaMeTa
«Marematuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCATbHBIMH
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
OelticmeusMU, YHUBEPCAIbHbIMU Pe2YIAMUBHBIMU OeUCMBUSMU.

1)  Vuueepcanvnvie  noznasamenwvnvie  Oeticmsus,  obecneuusarom
Gdopmuposanue 6a308bIX KOSHUMUBHLIX HPOYECCO8 00YYAOWUXcs (0ceoeHue
Memoo0o8  NO3HAHUSL  OKpYJxCcalowe2o  Mupa,  NpUMeHeHue  J102UYeCcKUx,
ucciedo8amenbCcKux onepayuil, ymeHnutl pabomams ¢ ungopmayueti).

ba3oBble 1ornueckue aeiicTBuU:

e BBIABIIATH U XaPaKTEPHU30BATh CYIIECCTBCHHBIE TPU3HAKA MAaTEMaTHUYECKHUX
OOBEKTOB, TOHSATUN, OTHOLIEHWH MEXKIYy TMOHATUAMH; (HOPMYITUPOBATH
OTIpENICICHUs]  TOHSATUW; YCTaHABIMBATh CYIIECTBEHHBIM  MPHU3HAK
KJaccu(ukanuy, OCHOBaHUS JUIsi OOOOIIEHUS M CpPaBHEHHUS, KpUTEPUU
MPOBOAMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (opmMymupoBaTh W NPeoOPa3OBHIBATH  CYKIACHUS:
YTBEPAUTEIbHbIE W OTpPULIATEIbHBIC, CAMHUYHBIC, YACTHBIE U OOIIHE;
YCIJIOBHBIE;

e BBIABIATH  MaTeMaTUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTuBOpeurss B (aKkTaxX, JaHHBIX, HAONIOACHUSAX W YTBEPKIACHUSIX;



npemjiaraTb  KpUTE€pUM Ui BBISIBJICHMS ~ 3aKOHOMEpPHOCTEH U
IIPOTUBOPEUHNIL;

e JleJaTh BBIBOJbI C HCIIOJIH30BAHWEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
MHIYKTUBHBIX YMO3aKIIOUEHHUM, YMO3aKIIFOUEHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSTENIbHO JI0Ka3aTeNbCTBA MaTeMaTUYECKUX
YTBEPKJICHUN (MPSMBIE U OT MPOTHUBHOIO), BHICTPAUBATh apryMEHTALUIO,
MPUBOJUTH TPUMEPHI M KOHTPIPUMEPHI; O0OOCHOBHIBATH COOCTBEHHBIE
CY’KJIEHUS U BBIBOJIbBI;

e BbIOMpaTh cHocoO pemeHuss y4eOHOM 3ajayu (CpaBHMBATh HECKOJIbKO
BApUAHTOB peELIeHUs, BbHIOMpaTh Haubosee MNOAXOMAIIMI € Y4ETOM
CaMOCTOSITEJILHO BBIJIEJICHHBIX KPUTEPUEB).

ba3zoBble uccieaoBareJbCKUue 1eHCTBUA:

e HCIOJB30BaTh BOMPOCHI KaK MCCIEA0BATENBCKUI MHCTPYMEHT MO3HAHUS;
bopMyaupoBaTh BOMNPOCHI, (UKCUPYIOLIKME MPOTUBOpEUnE, Mnpodiemy,
yCTaHaBIMBaTh HMCKOMOE€ M  JaHHOe, (OpMUPOBATH  THIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULUIO, MHEHHUE;

e IPOBOJUTH CaMOCTOSITEIIbHO CIUTAHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHME IO YCTAaHOBJIICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOTO
OOBbEKTa, SBJIECHMS, MPOLECCA, BBIIBICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMHU, SBIICHUSMU, TIPOIIECCAMH;

e CaMOCTOSITENHHO (OPMYTUPOBATH OOOOIIIECHUSI M BBIBOJIBI 110 pe3yJIbTaTaM
MPOBEAEHHOTO HAOJIO/IEHUS, HCCIEAOBAHUS, OLIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUIA;

e IPOTHO3MPOBATh BO3MOXKHOE pPAa3BUTHE MpOLIECCa, a TAKXKE BbIIBUTATh
IIPEATNOIOKEHNS O €r0 PA3BUTHH B HOBBIX YCJIOBHSIX.

Pabora ¢ undpopmaunmeii:

e BBIBIATH JACPUIUTH UHPOPMALIMH, JTaHHBIX, HEOOXOIUMBIX IJIsi OTBETa
Ha BONIPOC U JJIs PELICHUS 3a]a4H;

e BbpIOMpaTh HMHPOPMALMIO U3  UCTOYHUKOB  PA3JIMYHBIX  THIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH MH(OpMAIUIO
pPa3TUYHBIX BUJOB U (POPM IPEACTABICHHUS;

e CTPYKTYpUpOBaTh MH(GOPMALIMIO, IPEJICTABIATh €€ B Pa3au4HbIX (HOopMax,
WLTIOCTPUPOBATh TpadUyecKy;

e OLECHUBATH HaJEXKHOCTD uHbOopMaIuu 1o CaMOCTOATENIbHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  Vuusepcanvhvie KOMMYyHUKamueHble Oelicmeus, obecneyusaom

CchOPMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00YVYAIOUWUXCHL.

OOmennue:



BOCIIPUHUMATh W (QOPMYIHPOBATH CYXKIECHUS B COOTBETCTBHUU C
YCJIOBHUSIMHU M TIEJIIMH OOIICHHUS; SICHO, TOYHO, TPAaMOTHO BBIPaXKaTh CBOIO
TOUYKY 3pPCHHsI B YCTHBIX U MHCHMEHHBIX TEKCTaX, JaBaTh MOSICHCHHS 10
XOJly pelIeHUs 3a/1a4i, KOMMEHTHPOBATh MOJYyUYCHHBIN Pe3yJIbTaT;

B X0JIe 00CYKJIEHHS 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYK1a€MOM TEMBI,
POOJIeMBI, peraeMoi 3aa4u, BEICKa3bIBATh UCH, HAIICJICHHBIC HAa TIOUCK
pEIICHHs; COMOCTaBISATh CBOM CYXJICGHUS C CYXICHHSIMH JPYTHX
YYaCTHUKOB JHAlIoTa, OOHAPYXHUBATh Pa3IMYMe W CXOJCTBO TO3WIIMIA, B
KOPpPEKTHOU popMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHSI,
MPEACTABIATh  pE3yJbTaThl  PEMICHHUS  3aJa4d,  JKCIEPUMEHTAa,
UCCJICIOBaHMsI,  TPOEKTa;  CaMOCTOSITEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C Y4E€TOM 3aJ1a4 MPE3EHTAIIMU U OCOOCHHOCTEH ayJuTOPHUH.

CorpyanuyectBo:

3)

MOHMMATh W WCIOJIb30BaTh  MPEUMYIIECTBA  KOMaHIHOM U
WHIUBUTYJIbHON pabOThI IPpH PENICHUH YUYeOHBIX 3a/1a4; TPUHUMATH 11EJTh
COBMECTHOM JE€ATENbHOCTH, IUIAHUPOBATh OPraHU3alUI0 COBMECTHOMU
paboThI, pacrpeAesiaTh BUAbI padboT, JOroBapUBaThCs, 00CY X AaTh MPOIECC
U pe3yibTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIIOJICH;
y4acTBOBATh B IPYMIMOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHHUI,
«MO3TOBBI€ IITYPMbI» W HWHBIC); BBINOJHATH CBOI YacThb pPabOThl U
KOOPJIMHUPOBATh CBOM JIEUCTBHUSI C JPYTUMHU YJE€HAMU KOMAaH/IbI,
OLICHMBATh Ka4ye€CTBO CBOETO BKJIaJa B OOHIMI MPOIYKT MO KPUTEPHSIM,
c(hopMyJIMPOBAaHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUSI.

Vuueepcanonvie  pecynamuenvie  Oeiicmeus, obecneuusaiom

Gdopmuposare cmMviC08bIX YCIMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCMU.
Camoopranusanus:

COCTaBJIATH IUIAH, AITOPUTM PEIICHUS 33]]a4H, BEIOUPATh CIIOCO0 pereHus
C Y4ETOM UMEIOIINXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUH ¢ YIETOM HOBOM
uHdopmaIuu.

CaMOKOHTPOJIb:

BIAJCTh HABBIKAMU TIO3HABATEIHHOM pediekcur Kak OCO3HaHUS
COBEPIIAEMbBIX JEHUCTBUM M MBICIUTEIBHBIX IPOLECCOB, UX PE3yJIbTATOB;
BJIAJETh CHOCO0AaMU  CaMONPOBEPKH, CAMOKOHTpOJISI Mpouecca |
pe3yJibTaTa pEeIICHUsI MAaTEMATUYECKOM 3a/1a4H;

MPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTh IPHU PEIICHUU
3a7a4¥, BHOCUTb KOPPEKTHBBI B [EIATEIBHOCTH HAa OCHOBE HOBBIX
00CTOSITENIbCTB, TAHHBIX, HAMJIEHHBIX OITMOOK, BHISBICHHBIX TPYAHOCTEH;



e OIICHWBATH COOTBETCTBHE pE3yJibTaTa IIENH W YCJIOBHUSAM, OOBSICHSTH
MPUYUHBI JTOCTHKEHUS WIM HEAOCTHXKEHUSI PE3YJbTAaTOB JEATEIIbHOCTH,
HAXOJIUTh OMUOKY, AaBaTh OLICHKY NPUOOPETEHHOMY OIIBITY.

INPEJMETHBIE PE3YJIBTATBI
10 KVIACC

OmnepupoBaTh NOHATUSIMU: TOUKA, IIPsIMAs, INIOCKOCTb.

[TpuMeHsATh aKCMOMBI CTEPEOMETPUM M CIEACTBHUS U3 HUX MPU pPEUICHUHU
reOMETPUYECKUX 3a/1aY.

OnepupoBaTh NOHATHIMU: NAPATIIETBHOCTb U MEPIEHIUKYISIPHOCTD NPAMBIX
Y IIJIOCKOCTEHN.

KnaccuduuupoBaTe B3aUMHOE pacCIlOIOKEHHUE MPSAMBIX M IIOCKOCTEH B
POCTPAHCTBE.

OnepupoBaTh MOHATUSAMM: JBYTPaHHBIA YroJj, T'paHU ABYTPAHHOIO Yrija,
pedpo BYrpaHHOrO yIJia; JUHEMHBINA yrojl ABYTpaHHOIO yrja; TpajycHas Mmepa
JBYTPaHHOI'O yrJja.

OnepupoBaTh NOHATHUAMU: MHOTOTPAaHHMK, BBINYKJIBIA W HEBBITYKJIbINA
MHOTOI'PaHHHUK, 3JIEMEHTbI MHOTOTPaHHUKA, IPABUIIbHBII MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHUIbl MHOTOIPAHHHMKOB (IMpaMuja; NpHU3Ma,
IpSIMOYTOJIBHBIH Mapaenenumnes, Ky0).

KnaccupuuupoBatb ~ MHOrOrpaHHMKH,  BBIOMpass ~ OCHOBaHUS  JJis
Kjaccuukanuy (BBIMYKJIbIE M HEBBINYKJIblE MHOIOTPAaHHUKH, MPABUIIbHBIE
MHOTOI'PaHHUKU; IPSIMbIE U HAKJIIOHHBIE PU3MBbI, TapaJUICACIUIEAbI ).

OnepupoBatTh MOHATUSAMHU: CEKYILAs JIOCKOCTh, CEYEHNE MHOTOIPAHHUKOB.

OOBACHATH IPUHLIUIIBI IOCTPOCHUS CEYEHUH, UCIIOJIb3YSl METO/I CJIEJIOB.

CtpouTh ceyeHUs] MHOTOIPAaHHUKOB METOJOM  CJIEAOB, BBIIIOJIHATH
(BBIHOCHBIE) IIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (GUIYp: BUL
CBEpXY, COOKY, CHHU3Y.

Pemarp 3a1aun Ha HAXOXKJIEHUE T€OMETPUUYECKUX BEIMUYMH 0 o0pa3Lam Wiu
aJITOpPUTMaM, IPUMEHSS U3BECTHbIE AHAJUTHUYECKHE METOAbl IPU PELIECHUU
CTaHJApPTHBIX MAaTEMaTUYECKUX 3a/1a4 Ha BBIUYMCIIEHUE PACCTOSHUN MEXIYy ABYMs
TOYKaMH, OT TOYKA JO NpsIMOM, OT TOYKM [JO IJIOCKOCTH, MEKIY
CKPEUIMBAIOIUMHUCS NPSIMBIMHU.

Pemarp 3a1aun Ha HAXOXKJIEHUE T€OMETPUUYECKUX BEIMUYMH 10 o0pa3Lam Wiu
aJITOPUTMaM, IPUMEHSS U3BECTHbIE AHAJUTHUYECKHE METOAbl IPU PELIECHUU
CTaHAAPTHBIX  MAaTEMaTHYECKHMX 3aJad Ha  BBIYMCICHHE YIJIOB  MEXKIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMH, MEXJIy HpsIMOM M IUIOCKOCTBIO, MEXIY
IUIOCKOCTSMM, IBYT'PaHHBIX YIJIOB.



Beruncnars 0o0bEMBI U IUIONMIAAM TMOBEPXHOCTEM MHOTOIPAHHUKOB (IpU3Ma,
nupamMuaa) ¢ TOpuMeHeHueM (GOpMYyJ; BBIUUCIATH COOTHOIICHHUS  MEXKIY
IUIOLIAASIMU TTIOBEPXHOCTEHN, 00bEMaMu 0I00HBIX MHOTOI'PAHHUKOB.

OnepupoBaTh TOHATUSMHU: CHUMMETPHUS B MPOCTPAHCTBE; LEHTP, OChb H
MJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TJIOCKOCTh CUMMETPHUH (UTYPHI.

W3Bnekath, mpeoOpa3oBBIBATH W HWHTEPHPETUPOBATH HMHPOPMALUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUUYECKUX (PUTypax, MPeACTABICHHYIO Ha YepTekax U
pUCYHKaXx.

[IpuMensaTh reoMerpuueckue ¢GakThl ISl PELICHUs] CTEPEOMETPUUYECKUX
3a/1a4, MPEANOJararoruXx HECKOIbKO IAr0B PEIIEHUs], €CJIM YCIOBUS MPUMEHEHUS
3a/1aHbI B IBHOU (popMme.

[IpumeHaATr mOpocTedIIMEe NPOTPAMMHBIE  CPEIACTBA W 3JIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3a/1aU.

[IpuBOANTH HpPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE U
YKA3HU, PaCO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh MOJyYEHHBIC 3HAHUS HA IPAKTHUKE: aHAJU3UPOBATH DPEaAJIbHbBIC
CUTyallUd W TPUMEHATh HU3YUYEHHbIE IOHSATHUS B MPOLECCE IOUCKA PEIICHUs
MaTteMaTU4ecku ChOpPMYJIMPOBAHHON MpoOJEeMbl, MOJEIUPOBATh peaJbHbIC
CUTyalluM Ha f3bIKE TE€OMETPUH, UCCIEIOBaTh IIOCTPOCHHBIE MOJCIH C
UCIIOJIb30BaHUEM I'€OMETPUUYECKUX MOHITUN U TEOPEM, armapara ajareopsl; peraTh
IIPAKTUYECKUE 3a]1a41, CBA3AHHBIE C HAX0XKICHUEM T€OMETPUUECKUX BEJTUYHH.

11 KIIACC

OnepupoBaTh MNOHATUAMU: I[WIMHAPUYECKAs MOBEPXHOCTh, 0OO0pa3yroIiue
UWJIUHIPUYECKOW  MOBEPXHOCTU;,  IWIMHAP,  KOHUYECKAass  IMOBEPXHOCTb,
00pa3yrole KOHMYECKON MOBEPXHOCTH, KOHYC; chepruueckas MoBepXHOCTb.

Pacnio3naBath Tena Bpamenus (IWIMHAP, KOHYC, cdepa u map).

OOBSICHATH CLIOCOOBI MOTYYEHHUS TEJ BPAILICHHUS.

KnaccudunupoBats B3auMHOE pacroiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAaHUE CErMEHTA, BHICOTA
CEerMEHTa; IIAPOBOM CIJIOM, OCHOBAHUE IIAPOBOIO CJIOS, BBICOTA IIAPOBOTO CIIOS;
IapOBOU CEKTOP.

Boruucnsate  00BEMBI M IUIOIIAAM  TMOBEPXHOCTEH TN  BpaIlEHUS,
FEOMETPUYECKUX TeJl C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TOHSATUSMH: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy #
OmMMCaHHBIA OKOJIO cdepbl; chepa, BOUCAHHAS B MHOTOTPAHHUK WIH TEJO
BpaLICHUS.

BbIunCasATh COOTHOIIEHUS MEXIY TUIOMIAIIMH MOBEPXHOCTEH U 00BEMaMHU
MOJA0OHBIX TEJl.



N300paxarh u3yuyaemble (UTYpbl OT PYKHM U C NPUMEHEHHEM MPOCTHIX
YEepPTEIKHBIX UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX OOBEMHBIX
buryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTh CEUEHHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPOPETHPOBATH M MNpeoOpa3oBbIBaTh HMHPOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, MPEICTaBICHHYIO Ha YePTEKax U
PUCYHKAaX.

OnepupoBath MOHATUEM BEKTOP B IIPOCTPAHCTBE.

BpINOJNIHATE  JEUCTBUSA CJHOXKEHUsSI BEKTOPOB, BBIYMTAHUSA BEKTOPOB W
YMHOKEHHSI BEKTOPA HA YUCIIO0, OOBACHATH, KAKUMH CBOMCTBAMHU OHH 00JIaJaIO0T.

[IpuMeHTh IpaBUIIO NTApaJUICIICIIAIIEAA.

OnepupoBaTh NOHATHIMU: JE€KAPTOBBI KOOPANHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJI MEXAY
BEKTOpPaMH, CKaJIsIpHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHbIE U KOMILJIAHAPHBIE
BEKTOPBI.

Haxoaute cyMMy BEKTOPOB M IIPOU3BEIACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOPAMH, CKaJsApHOEC IPOU3BEIACHUE, pACKIAAbIBATE BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[TpumeHnsaTs reomeTpuueckue (axkTbl UIsl PELICHHS CTEPEOMETPUUYECKUX
3a7ay4, PEANOJIAraloIUX HECKOIBKO LIaroB PELIEHUs, €CJIU YCIOBUA IPUMEHEHUS
3aJlaHbl B IBHOM (hopMe.

Pemate npocreimme reoMeTpu4ecKue 3aJayd Ha NPUMEHEHHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemarp 3amauym Ha 0KA3aTeNbCTBO MATEMATUYECKUX OTHOLICHUH U
HaXO0KJIeHWEe F€OMETPUUECKUX BEJIMYMH 110 00pa3laM Wi aJlrOpuTMam, MpUMeEHss
U3BECTHBIE METO/bI IIPU PELIEHUH CTAHAAPTHBIX MaTEMATUYECKUX 3a/1a4.

[IpuMmeHaATs mpocTedlive NPOrPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUYECKUX 3a1ay.

[IpuBOaMTE HpUMEpPBl MATEMAaTHYECKUMX 3aKOHOMEPHOCTEW B IPUPOAE H
YKU3HU, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

IIpuMeHATh TOJNy4YEHHBbIE 3HAHUSA Ha IPAKTHUKE: aHAJIU3UPOBATh PEaJIbHbBIC
CATyallud U IPUMEHATb WU3YYEHHBIC IIOHATUSA B IIPOLIECCE IIOUCKA PELICHUS
MaTE€MaTU4ecKu CQOpPMYIHPOBAHHONM NpPOOIEMBI, MOJIEIUPOBATH pEalbHbIC
CUTyallud Ha A3bIKE T[EOMETPUHU, UCCIEN0BAaTh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHATHI U TEOpeM, amnapara ajireOpsbl; perarhb
IIPAKTUYECKUE 3a1a4U, CBA3AHHBIC C HAXOKICHUEM IT'€OMETPUYECKUX BEIIMYMH.



~N SN n B

TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne HaumeHoBaHue pa3ieioB U TeM
n/n NpOrpamMMbl

BBenenue B crepeoMeTpuio

IIpsiMBbIE U TUIOCKOCTH B IPOCTPAHCTBE.
[TapamienbHOCTD IPSIMBIX U INIOCKOCTEH

[lepneHUKyYASIPHOCTD MPSAMBIX U
IJIOCKOCTEN

VYrusl MeXAy NPSMBIMU U IUIOCKOCTSIMHU
MHororpaHHuku
OO6bEMBI MHOTOI'PaHHUKOB

IToBTOpEHME: CEUeHUS, pACCTOSHUS U YTIJIbI

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME

KoanuecTBo 4acoB

Bcero

10

12

12

10
11

68

KonTpoibHble
padoThI

O [ " G Y

9]

IIpakTHYecKue
padoTbI

DJIEKTPOHHBIE
(undpossbie)
o0pa3oBaTe/ibHbIE

pecypcebl



11 KJTACC

HaumeHoBaHue pa3ieioB U TeM
Ne n/mm
NPOrpamMMbl

Tena BpameHus
O0BEMBI TENI
BekTopsl 1 KOOPAMHATHI B MPOCTPAHCTBE

[ToBTOpenue, 06001IeHNE,
cUCTeEMaTu3anusg 3HaHUU

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME

KoanuecTBo 4acoB

Bcero

12

10

34

KonTpoJbHble
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHBIE
(uu¢posbie)
oOpa3oBaTte/ibHbIE

pecypcbl



YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

* Maremaruka: anredpa 1 Hayajaa MaTeMaTU4YEeCKOro aHaiusa, reomerpusi, 10
knacc/ Bepuep A.JL., Kapn A.Il., AkiinonepHoe o0miectBo «M3aaTenbcTBO
«IIpocBenieHue»

* Maremaruka: anredpa U Hauajla MaTeMaTUYECKOro aHanu3a, reometpus, 10
kiacc/ Mopakosua A.I'., CmuproBa .M., O61miecTBO ¢ orpaHUYCHHOM
oTBeTCcTBeHHOCTHIO « 1Ol MHEMO3NHA»

* MaTtematuka: anredpa U Hauajla MaTeMaTUYECKOr0 aHaIu3a, reomerpus, 11
kiacc/ Bepuep A.JL., Kapn A.I1., AkiinonepHoe o0miectBo «M3aaTenbcTBO
«IIpocBenieHue»

* Maremaruka: anreOpa v Hadajga MaTeMaTHYECKOTO aHaIn3a, reomeTpus, 11
kiacc/ Mopakosua A.I'., CmuproBa .M., Cemenos I1.B., O6miecTBo c

OorpaHn4eHHON 0TBeTCTBEHHOCTHIO « IOl MHEMO3NHA»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

MopakoBuu A.I'. MeTonnueckas aureparypa

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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