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HOACHUTEJIBHASA 3AIIMCKA

Pabouas nporpamma yueOHOro kypca «l'eomerpusi» 0a30BOro ypOBHS Jis
oOyuvaromuxcs 10 —11 «kmaccoB pa3paborana Ha ocHoBe DeaepaibHOTO
rOCYJJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHJapTa CpeAHero obiiero oopa3oBaHus,
C y4€éTOM COBPEMEHHBIX MHUPOBBIX  TPEOOBAHWH, TPEIBABIACMBIX K
MaTeMaTH4eCcKOMy OOpa3oBaHUI0, U TPAAUIUMNA POCCUICKOTO 0O0pa3oBaHMS.
Peanuzanus mporpaMMbl 00€CIIEYMBACT OBJIAJICHUE KIIFOUEBBIMUA KOMITCTCHIIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JIJIi CaMOpa3BUTHS M HEMPEPHIBHOTO 00pa3oBaHMUs,
IIEJIOCTHOCTh OOMIEKYJIBTYPHOTO, JHUYHOCTHOTO W TIO3HABATENHLHOTO Pa3BUTHUS
JUYHOCTH O0YYaIOIUXCHI.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TE€OMETPUM Ha YPOBHE CpeaHero oOIero
oOpa3oBaHus OO0YCIIOBJICHA MPAKTUYCCKOH 3HAYMMOCTBIO METAlpPEIMETHBIX H
NPEIMETHBIX PE3yJbTaTOB OOydYEHHUS TCOMETPHHM B HAMPABICHUU JIMYHOCTHOTO
pa3BUTHS OO0y4aromuxcs, (GopMHUpPOBaHUSA (YHKIIMOHAIBHOW MaTEeMaTHYCCKOMN
IPaMOTHOCTH, U3YUYECHHS IPYTUX y4eOHBIX AUCIUIUIMH. PazBuTHe y oOydarouumxcs
NPAaBWIbHBIX MPEICTABIEHUNH O CYHUIHOCTH M MPOUCXOKIACHUH T€OMETPUUYECKHUX
a0CTpaKIMii, COOTHOIIEHUH PEATbHOTO M WACAIBHOIO, XapaKTepe OTPaKCHHUs
MaTEMaTUYECKOM HAyKOW SBIEHUA W TPOLECCOB pPEATbHOIO0 MHpPA, MECTE
r€OMETPUU B CUCTEME HAyK M POJIM MAaTEMAaTUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOTO MUPOBO33PEHHUS
yyaliuxcsi, a TaKKe KayeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTalid B
COBPEMEHHOM OOIIIECTBE.

['eometpust siBiIsieTcss OAHUM U3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmero oOpa3oBaHus, Tak Kak OOECIEUYMBAECT BO3MOXXHOCTh H3YUCHHsI KakK
JTUCITUTUIMH €CTeCTBEHHO-HAYYHOW HAIPaBJIECHHOCTH, TaK U TYMaHUTAPHOM.

Jlorndeckoe wbIUIeHHE, (GOPMHUPYEMOE TPU HM3YUYCHUU OO0YyUYAIOIIUMHUCS
MOHATHUIHBIX OCHOB T€OMETPUU U TTOCTPOSHUH IETTOYKH JIOTHUYECKUX YTBEPIKICHHM
B XOJIE pEIUICHUS TEOMETPUYECKUX 3a/Jad, YMEHHE BBIABUTATh M ONPOBEPraTh
TUIOTE3bl HEMOCPEICTBEHHO HCIIONB3YIOTCA TMPHU PEIICHUH 3a7a4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (QU3UKU.

YMeHrne OpueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00IacTSIX AEATENBbHOCTH dYeloBeka. OpueHTaIusi 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJMMOE YCIOBHE €r0 COIMaJbHOTO OBITHS, (opMma
OTPaXCHHS OKPYKAIOMIET0 MHpPA, YCIOBHUE YCIEITHOTO TMO3HAHUS W aKTUBHOTO
npeoOpa3oBanuss  AedcTBUTENbHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu 00BEAUHSECT pa3Hble BHUABI Y4eOHOW U TPYAOBOM JESATEIBHOCTH,



ABJIAETCS OJAHUM H3 TMPOPECCHOHAIBHO BAXXKHBIX KAauyeCTB, MO3TOMY aKTyaJlbHA
3a7adya (HOpMUPOBAHUA y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS KaK
Pa3HOBUJIHOCTH OOpa3HOTO MBIIUIEHUS — CYUIECTBEHHONO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOHN AESATEIBHOCTH [0 MHOTUM HaIpPaBICHUSIM.

Lens ocBoeHus mnporpammbl ydyeOHoro kypca «l'eomerpusi» Ha 0a3oBOM
ypoBHE 00yuyeHusi — oOmeoOpa3oBareIbHOe M OOUIEKYJIBTYPHOE pa3BUTHE
oOydaromuxcs  4epe3  0OOecrieueHHe  BO3MOXHOCTH  NPUOOpPETEHUs |
HCTIOJIb30BAHUSA  CUCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHUM MW  JACUCTBUM,
cnenuUYHBIX T€OMETPHUH, BOBMOXHOCTH YCIEIIHOI'0 MPOJIOJKEHNs 00pa30BaHUs
[0 CTIEUATILHOCTSIM, HE CBA3aHHBIM C MPUKJIAAHBIM UCIIOIH30BAHUEM T€OMETPHUH.

[Iporpamma no reoMeTpur Ha 0a30BOM ypOBHE TNpe/lHa3Ha4Y€Ha IS
00y4JaromuXxcs CPEeIHEN IIKOJIbI, HE MUCIBITHIBABIIUX 3HAUYUTEIIBHBIX 3aTPYTHECHUM
Ha YpOBHE OCHOBHOI0 oOmiero oopazoBanusa. Takum oOpa3zom, oOyuaromuecs Ha
0a30BOM YPOBHE JOJKHBI OCBOMTH OOIIME MATEeMAaTHMUYECKHE YMEHUS, CBS3aHHBIC
co crneuu@uKoil TeoMeTpuH M HEeOOXOJUMBbIE IJsi KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXXHOCTb HU3y4YUTh I'€OMETpHUIO Oosee
riyOOKO, €clii B JajbHEHIIeM BO3HUKHET HEOOXOJIHMMOCTh B T'€OMETPUYECKUX
3HAHMSX B MPOPECCUOHAIBHON JEATETHHOCTH.

JlocTkeHue 1enu OCBOEHUS TMPOrpaMMbl OOECIIEUUBAETCS PEIICHUEM
COOTBETCTBYIOIIUMX 3aAad. [IpHOpUTETHBHIMH 3aJjayaMH  OCBOEHHS  Kypca
«I"'eomerpuny» Ha 6a30BoM ypoBHe B 10—11 kimaccax sBISIOTCS:

e (opmupoBaHue TmpeACTaBICHUS O TEOMETPUM KaK YacTH MHUPOBOU

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MHPOM;

e (opmupoBaHHe TMpeACTaBICHUS O MHOTOTPAHHUKAX M TeJlaX BpPAILCHUS
KaK O BOXXHEHMIIMX MAaTEMaTUYECKUX MOJEISAX, O3BOJISIIOIINX ONKCHIBATDH
U U3y4aTh pa3HbIe SBJICHUS OKPY>KAIOIIET0 MUPA;

e (opmupoBaHue yMmeHHUs pacrlo3HaBaTh Ha YepTEkKaxX, MOJENAX H B
peaTbHOM MHUPE MHOTOTPAaHHUKH U TeJla BPaICHUS;

e OBJAJICHHE METOJAMH PEIICHUS 3a/lad Ha MOCTPOCHHUS Ha M300paKEHHSIX
IPOCTPAHCTBEHHBIX (DUTYD;

e (opmMupoBaHHe yMEHHS ONEPUPOBATH OCHOBHBIMU TOHATUSAMH O
MHOTOTPaHHUKAX U TeJIaX BPAIICHUS U UX OCHOBHBIMH CBOMCTBAMU;

e OBJAQJCHWE  QITOPUTMAMH  PEIICHWs  OCHOBHBIX  THUIIOB  3aJad;
dbopMupoBaHUME yMEHHS  TPOBOJAUTH  HECJIOXKHBIE  JIOKA3aTEIIbHbBIC
paccyKIeHusT B XOJAE PEUICHUS CTEPEOMETPUYECKMX 3a1ad M 3a7ad C
IPAKTHYECKUM COJICPKAHUEM;

e pa3BHUTHE WHTEJUICKTYaJbHBIX | TBOPYECKHX  CIIOCOOHOCTEN
oOydJarommxcs, TO3HABATEIPHOW  aKTUBHOCTH, HCCIEAOBATEIHCKUX
YMEHHUH, KpUTHIHOCTH MBIIIJICHUS



e (QopmupoBanue (G yHKITMOHATBHOM rPaMOTHOCTH, pENEBaHTHOU
FEOMETPUM: YMEHHUE paclo3HaBaTh MPOSBICHUS T€OMETPUUECKUX
MOHATUM, OOBEKTOB M 3aKOHOMEPHOCTEH B peajlbHBIX >KHU3HEHHBIX
CUTyallusiX W TMPU U3YYECHUU APYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEH, (HOpMYyIUpOBaTH HMX Ha S3BIKE
TEOMETPUH U CO37aBaTh T€OMETPUUECKUE MOJICIIH, TPUMEHATh OCBOCHHBIHN
FEOMETPUYECKUN amnmapaT s pelieHdus PaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLIEHUBATH MOJTYUYCHHbBIC PE3YIbTATHI.

OTAMYUTENHEHONM OCOOEHHOCTBIO MPOrpPaMMBbl SIBJISIETCS BKJIIFOYEHUE B KYypC
CTEpEOMETPUM B Hauajie €ro u3y4YeHHs 3aJay, peliaeMblXx Ha YpOBHE
WHTYUTUBHOTO TIO3HAHUS, U ONIPEAICIIEHHBIM 00pa3oM OpraHU30BaHHAs paboTa Hall
HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUICHHS, CTUMYJIUPYET MPOTEKAHUE HWHTYUTHBHBIX MPOIECCOB, MOTUBUPYET K
JadbHEHIIIEeMy U3YUEHUIO TIpeIMETa.

[Ipeanourenue oTaaércs HATISAIHO-KOHCTPYKTUBHOMY METOY OOy4YeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOCH OCHOBE YYBCTBEHHOCTH MPEJIMETHO-
MPAKTUYECKON JAesATEeIbHOCTH. Pa3BUTHE NTPOCTPAHCTBEHHBIX NPEACTABICHUN Y
yUaluxcss B Kypce€ CTEPEOMETPUU IMPOBOAMUTCS 3a CUET pEIICHUs 3ajJad Ha
Co3JaHue  MPOCTPAHCTBEHHBIX O00pa30B W  3aJa4y Ha  ONEpUpPOBAHHE
POCTpaHCTBEHHBIMU oOpa3zamu. Co3ganue oOpasza MPOBOAUTCA C OMOPOW Ha
HATJSAIHOCTh, a OINEpUpoBaHHE oOO0pa3oM — B YCIOBUSAX OTBJICYECHHUS OT
HaIJISIAHOCTH, MBICIIEHHOTO U3MEHEHUS €r0 UCXOTHOTO COAEP KaHUSI.

OcHoBHBIE coaepkaTenbHble JUHUU Kypca «['eomeTpum» B 10—11 knaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BekTopbl 1 KOOPAWHATHEI B MPOCTpaHCTBE». DOpMUPOBAHUE JIOTHYECKUX YMEHUM
pacrpenensieTcs HE TOJbKO 10 COAEPXKAaTeNbHBIM JIMHUSM, HO W IO TOJaM
o0ydeHUs Ha YPOBHE CpeiHEero o0Iero oopa3oBaHusl.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE NPEIMETHBIM pe3yJbTaTaM
OCBOCHHS paboyeil mporpamMMbl, pacnpenenEHHBIM IO ToJaM OOyYeHHs,
CTPYKTYPHPOBAaHO TaKuM oOpa3oM, dYTOOBI OBIIAJIECHUE T'COMETPUUYECKUMHU
MOHSATHUSAMHU U HABBIKAMH OCYUIECTBIISIIOCH MOCIEI0BATEIBHO U MOCTYNATENbHO, C
COOJI0/IEHNEM TIPUHIIATIA TTPEEMCTBEHHOCTH, YTOOBI HOBBIC 3HAHMS BKIIIOYAIIUCH B
OOIIyI0 CHCTEMY T€OMETPUYECKUX MPEACTABICHUN O0YYalONIUXCs, PACHIUPSs U
yriyosisist €€, 00pa3ysi IPOUYHbIE MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOT' O KYPCA B YYEBHOM IIVIAHE

Ha uszydenue reomerpun orBogutcs 2 4aca B Henenmo B 10 kitacce , Bcero 68
4acoB.



COILEPKAHUE YYEBHOI'O KYPCA

IIpsiMble U MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE TIOHATHUSI CTepeoMeTpuu. Touka, mpsiMas, IUIOCKOCTb, MPOCTpAaHCTBO. [loHsATHE 00 akCMOMATHYECKOM
MIOCTPOEHUU CTEPEOMETPHUU: AKCUOMBI CTEPEOMETPUHU U CIICACTBUS U3 HUX.

B3anmHoe pacnoioxkeHue npsiMbIX B MPOCTPAHCTBE: MEPECEKAIOIINECS, TapaUIEIbHbBIE U CKPEIIUBAIOIIUECS TIPSAMBIE.
[TapannenbHOCTh MPSIMBIX U TJIOCKOCTEN B MPOCTPAHCTBE: MAPAJIICIbHBIC MIPSAMBIE B POCTPAHCTBE; MAPAIIIETBHOCTh TPEX
NpsIMBIX; TAPAJUIEIBHOCTh MPSAMOM M TUIOCKOCTU. YTIUIbI C COHANPABICHHBIMM CTOPOHAMH; YroJl MEXKAY NPSIMbIMU B
npoctpaHcTBe. [lapamienbHOCTh IUIOCKOCTEM: TNapajuielbHbIE IIJIOCKOCTH; CBOMCTBA MAapajUICNbHBIX IJIOCKOCTEH.
[IpocTeiiue mpocTpaHCTBEHHBIE (DUTYPBI HA TUIOCKOCTH: TETpadAp, KyO, Mapajuiesienune;]; TOCTPOCHUE CCUCHUI.

[TeprieHAUKYJISIPHOCTH MPSMOUN U MIIOCKOCTH: MEPIEHAUKYISIPHBIC TIPSMbIE B TPOCTPAHCTBE, MPSIMbIE MapaAJICITbHbIC
U TMEPHEHIUKYISPHbIE K TIUIOCKOCTH, NPHU3HAK MEPNEHAUKYISIPHOCTA NPSIMOM W IUIOCKOCTH, TEOpemMa O NpsMOi
NEPNEHIUKYISPHON IUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: Yrod MEXKIY MNPSMOW M IUIOCKOCTBIO; JABYTPAaHHBIA YIOJI,
JUHEWHBINA yTrojd ABYrpaHHOro yria. [leprneHauKkyisp U HaKIOHHBIE: PACCTOSSHUE OT TOYKH JI0 IJIOCKOCTH, PACCTOSHUE OT
OpsiMOM 0  TUIOCKOCTH, TpOeKuus (QUrypsl Ha IUIOCKOCTh. [lepneHAuKyIsIpHOCTh IJIOCKOCTEH: MpU3HAK
NEePHEHIUKYISPHOCTU ABYX MIocKocTeil. Teopema o TpEX nmeprneHauKyaspax.

MHororpaHHuKu

[loHsiTHE MHOTOrpaHHHWKAa, OCHOBHBIE 3J€MEHTbl MHOTOIPAHHUKA, BBINYKIBIE W HEBBINYKIbIE MHOIOTPAHHHKU;
pa3BépTka MHororpaHHuka. [Ipusma: N-yronbHasi mpu3Ma; FpaHd U OCHOBAHUS MPU3MBI; MpsAMasi U HAKIOHHAS MPU3MBI;
OOKOBasi W TOJHAs TOBEPXHOCTh MNpu3Mbl. [lapamnenenunen, NPSMOYTOJbHBINA MapayjieleNune]l U €ro CBONCTBA.
[Mupamuga: N-yroiapHas NHpaMuja, TPaHU W OCHOBAaHWE MHUPAMUIBI, OOKOBas W TOJIHAS TIOBEPXHOCTh MHUPAMHUJIBI;
NMpaBUJIbHAsT W YyCeUYEHHAs NHUpaMuAa. ODIEMEHTbl MpU3Mbl U TupaMuibl. [IpaBUiibHblE MHOTOTPAHHUKH: TOHSITHE
MPaBWJIBHOIO MHOTOIPAaHHMKA; MpaBUJIbHAs MpU3Ma W IpaBWIbHAA MHUPAMUJA; MPABUIbHAS TPEYroJjbHAs NUpaMHuaa U

MpaBUIIbHBIN TeTpadip; KyO. IIpeacTaBneHne o mpaBUILHBIX MHOTOTPaHHUKAX: OKTA3p, NOAEKadIp U ukocasap. CedueHus
MPU3MBI U IUPAMUIBI.



CummMmeTpusi B IPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIBHO TOYKH, NPSAMOW, IUIOCKOCTH. DJEMEHTHl CHMMETPUU B
NAPAMUIAXx, NapajuleeuIenax, IpaBUIbHbIX MHOIOTPaHHUKAX.

Bbrunciienne 31€MEeHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHanu, yriel. [lnomans GOKOBOW MOBEPXHOCTU U TOJHOM
MOBEPXHOCTH TMPSMON NPU3MBI, IUIOLIAJAb OCHOBAaHUM, TeopeMa O OOKOBOW MOBEPXHOCTH MpsMol mpusMmbl. [lnomanb
OOKOBOM MOBEPXHOCTH M MOBEPXHOCTU MPABUIBHON MUPAMUJIbI, TEOPEMA O IJIOIAAU yceu€HHOM nupaMusl. [lonstue 00
00béMe. OOBEM MUpaMU/Ibl, TPU3MBI.

[Tono6HbIe Tena B mpocTpaHcTBe. COOTHOIIEHUSI MEXAY TIIOMIAASIMU MOBEPXHOCTEN, 00BEMAaMU MOOOHBIX Tell.



IIVTAHUPYEMBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIC PE3yJbTaThl OCBOEHHUS MPOrPaMMBbI yU4eOHOTO IpeaMeTa «MaTeMaTHKay XapaKTepU3yTCs:

I'paxknanckoe BocnmuTaHme:

c(hOpMUPOBAHHOCTHIO TPAKIAHCKOMN MO3UIIMKA 00YJaIOIIerocsl KaKk aKTHBHOTO M OTBETCTBEHHOTO YJIeHa POCCHICKOTO
oO1iecTBa, MPEICTABICHUEM O MaTeMaTHYECKUX OCHOBAX ()YHKIIMOHUPOBAHUS PA3TUUHBIX CTPYKTYP, SBIICHHH, MPOIETYD
TPaXKJIAHCKOTO 00IIecTBa (BBIOOPHI, OMPOCH M TIP.), YMEHHEM B3aMMOJICHCTBOBATh C COIMAIbHBIMH HHCTUTYTAaMH B
COOTBETCTBHH C MX (DYHKIIUSIMHU U Ha3HAYCHUEM.

IIaTpuoTnyeckoe BOCIMTAHME:

c(hOPMUPOBAHHOCTHIO POCCHUHCKOW TPaKIaHCKOH HWJICHTHYHOCTH, YBAXKCHHUS K TMPOIUIOMY H HACTOSIIEMY
POCCUHCKOM MAaTE€MaTUKH, LEHHOCTHBIM OTHOIIEHHEM K JOCTHMIKCHUSIM POCCHHUCKMX MATEMAaTUKOB W POCCUHCKOU
MaTeMaTHYEeCKOH IITKOJIbI, K UCITOIB30BAHUIO 3TUX JOCTHXKCHUH B IPYTUX HayKaX, TEXHOJIOTUAX, chepax SKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:



OCO3HAHHUEM JYXOBHBIX IIEHHOCTEH pPOCCHICKOrO Hapoaa; CcHOPMHUPOBAHHOCTHIO HPABCTBEHHOI'O CO3HAHUA,
ATUYECKOTO TMOBEACHUS, CBA3AHHOIO C MPAKTUUYECKUM MPUMEHEHHEM JOCTIKCHUN HAyKh U JIESTEIBHOCTBIO YUYEHOTO;
OCO3HAHUEM JIMYHOTO BKJIAJla B MOCTPOEHUE YCTOMYMBOTO OyayIIEero.

JcTeTHYECKOE BOCIIUTAHME:

ACTETUYECKUM OTHOIICHUEM K MHUPY, BKJIIOYAs ACTETUKY MaTEMaTHUUYECKUX 3aKOHOMEPHOCTEH, OOBEKTOB, 3ajaad,
peleHni, pacCyXKI€HUI; BOCIPUUMYHUBOCTBIO K MATEMAaTHYECKUM aCTIEKTaM Pa3IMYHBIX BUIOB HCKYCCTBA.

du3nyecKkoe BOCIIMTAHHE:

c(hOpMUPOBAHHOCTHIO YMEHHUS MPUMEHSATh MaTEMaTUUECKUE 3HAHUS B MHTEpecax 370poBOro u 6e3omacHoro oopasa
KU3HHU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO (3I0pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEXKUM 3aHATHU U
OTIbIXa, peryysipHas (Qu3nyeckass aKTUBHOCTH); (PU3MYECKOTO COBEPIICHCTBOBAHUS, TIPU 3aHATUSAX CIOPTUBHO-
03/I0POBUTEIILHOMN JEATEIHHOCTHIO.

TpynoBoe Bocniuranue:

TOTOBHOCTBIO K TPYIy, OCOZHAHUEM LIEHHOCTH TPYAOJIOOUS; HHTEPECOM K pa3uvHbIM chepaM MmpodhecCHOHAIBHOM
NEATeTbHOCTH, CBS3aHHBIM C MaTeMaTHUKOW M €€ MPHIOKEHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BHIOOp OymayIieit
npodeccuu U pearru30BBIBATh COOCTBEHHBIC >KHM3HCHHBIC IIJIaHBI; TOTOBHOCTHIO U CIIOCOOHOCTHIO K MAaTEeMATHYECKOMY
00pa3oBaHUI0O M CaMOOOPA30BAaHUIO HA MPOTSHKEHUM BCEHW J>KM3HU, TOTOBHOCTHIO K AKTHUBHOMY YYacTHIO B PEIICHHHU
MPaKTUYECKUX 33/1a4 MaTeMaTUYECKON HapaBJIeHHOCTH.

IKo0JIOrHYecKoe BOCIUTaHHe:

c(hOpMHUPOBAHHOCTHIO IKOJIOTUUECKOW KYIbTYpbhl, TOHUMAHUEM BJIUSHHS COIMATBHO-IKOHOMHUYECKHX IPOIIECCOB Ha
COCTOSIHUE TIPHPOAHON W COIMAIBLHOW Cpeabl, OCO3HAHHEM TJ00AJIBHOIO0 XapaKTepa JKOJIOTHUYECKHX IMpooIeMm;
OpHEHTAllMEd Ha TMPUMEHEHHWE MAaTeMaTHMYECKUX 3HAHUM IS pelIeHUus 3ajad B 00J1aCTH OKpYXKaIoIIeH Ccpesbl,
TJIAHUPOBAHUS TTIOCTYIIKOB M OIEHKU X BO3MOXKHBIX MOCJIEACTBUM JJIs1 OKPYKAIOIIEH CpeJibl.

I{leHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpMHUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pPa3BUTUS HAyYKH |
OOIIIECTBEHHOHN MPAKTUKH, IMOHHMAHHUEM MAaTEMAaTHYCCKON HAyKHW KakK c(ephl YelIOBEUYECCKON JeSITCIHBHOCTH, JTAIloB €&
Pa3BUTHS M 3HAYMMOCTH JIJIsi Pa3BUTHS ITUBWIM3AIMN; OBJIAJCHUEM S3bIKOM MAaTEMaTHKH U MAaTeMaTUYECKON KyJIbTYypoit



KaK CpCaACTBOM IIO3HAHUA MHpPA, TOTOBHOCTBIO OCYHICCTBIIATH IIPOCKTHYIO KW HCCICHOBATCILCKYIO IOCATCIIBHOCTD

HHIWBUAYAJIbHO U B IT'PYIIIIC.

METAINPEIMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE PE3yNbTaThl OCBOEHHUS MpPOTrpaMMbl ydeOHOro mnpeameTra «MaremaTtukay XapaKTepu3yrTCs
OBJIaJICHUEM YHUBEPCAIbHBIMU HO3ZHAGAMENbHBIMU OCUCMBUIMU, YHUBEPCATbHOIMU KOMMYHUKAMUBHBIMU OeliCMBUIMU,

VHUBEPCATILHBIMU Pe2YIIMUBHBIMU OCiCMBUIMU.
1) Vuusepcanvhvie noznasamensHsle delicmaus, odecneuusarm Gopmuposanue 6A308bIX KOZHUMUBHBIX NPOYECCO8
obyuarowuxcsa (0ceoeHue Memooo8 HNO3HAHUA OKPY*CAOWe20 Mupa; NpUMeHeHUue JN02UYECKUX, UCCAe008aAmMeNbCKUX

onepayuti, ymenuil pabomams ¢ ungopmayueti).
ba3oBblie JiornyecKkue 1ecTBUA:

BBISIBIIATH M XapaKTEPHU30BaTh CYIIECTBCHHBIC NPH3HAKM MAaTEMaTHYECKUX OOBEKTOB, MOHSATHUN, OTHOIICHUMN
MEXAYy TOHATUSMU; (DOpMyIHUpOBaTH ONpENEICHUs TOHSITHI;, YCTaHABIMBATH CYIIECTBEHHBIM MPU3HAK
KJaccuuKaIm, OCHOBaHUS JJ1s1 0000IIEHUs U CPaBHEHUsI, KpUTEPHUH MPOBOJAUMOIO aHAIN3A;

BOCIIPUHUMATh, (OPMYIHPOBATH M TNPEOOPa30BBIBATH CYXKIEHUS: YTBEPAHUTENbHBIE W OTPUIIATEIbHBIE,
€MHUYHbIE, YaCTHBIE U OOIIKE; YCIOBHbIE;

BBISBJISITh MAaTEMATHUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MIPOTUBOPEUHS B (DaKTaX, JAHHBIX, HAOIIOJACHUSIX U
YTBEPKACHUAX; MIPEiaraTb KPUTEPUU AJIsI BBISIBJICHUS 3aKOHOMEPHOCTEN M IPOTUBOPEUUIL;

JenaTh BBIBOJBI C HCIOJB30BAHHEM 3aKOHOB JIOTMKH, [EAYKTHUBHBIX W HWHAYKTHUBHBIX YMO3aKJIIOUYEHUN,
YMO3aKJIIOYEHHH 10 aHAJIOTUH;

IPOBOJIUTh CAMOCTOSITENIBHO [10KA3aTEIbCTBA MATEMAaTUYECKUX YTBEPKICHHHN (MpSAMbIE W OT HPOTUBHOTO),
BBICTPAaWBaTh APTYMEHTAIINIO, PUBOAUTH MPUMEPHI U KOHTPIPUMEPHI; 00OCHOBBIBATH COOCTBEHHBIE CYKICHUS U
BBIBOJIbBI

BBIOMpATH CIOCO0 perieHus y4eOHOo! 3a1aun (CpaBHUBATh HECKOJIBKO BApUAHTOB PEIICHUS, BEIOMpATh Hanbosee
MOAXOASAUIUN ¢ YYETOM CaMOCTOSITEILHO BBIACICHHBIX KPUTEPUEB).

Ba3oBble ucciaenoBareabCcKue 1eCTBUA:



UCIIOJIB30BaTh BOINPOCHI KAaK HCCJIEAOBATENbCKUI HWHCTPYMEHT MO3HaHUS; (OpMyIUpoBaTh  BOIPOCHI,
(¢ukcHupyronme npoTUBOpPEUHE, MNpoOJEeMy, YCTAHAaBIMBATHL MCKOMOE M JaHHOE, (OPMHUPOBATH THUIOTE3Y,
apryMEHTHPOBATh CBOIO NMO3ULUIO, MHEHHUE;

IPOBOAUTH CAMOCTOSITENIBHO CILUIAHMPOBAHHBIM IKCIIEPUMEHT, HUCCIEAOBAHHE MO YCTAHOBIEHUIO OCOOEHHOCTEM
MaTEMaTUYECKOr0 OOBEKTa, SBIICHUSA, MPOIECCA, BBIABICHUIO 3aBUCUMOCTEH MEXAY OOBEKTaMU, SIBICHHUSIMHU,
npoleccaMu;

CaMOCTOATENbHO (OPMYIUPOBAaTH OOOOIIEHHS W BBIBOABI IO pe3yjbTaTaM MpPOBEAEHHOrO HAOJIOICHMUS,
UCCJIeIOBAaHNUS, OLIEHUBATh JOCTOBEPHOCTH MOJYYEHHBIX PE3YIbTaTOB, BHIBOAOB U 0000IIEHNUI;

IPOTHO3UPOBATH BO3MOYKHOE Pa3BUTHE IPOIIECCA, @ TAKKE BBIIBUIaTh MPEAIIONIOKEHHS O €r0 Pa3BUTHH B HOBBIX
YCIIOBUSIX.

Pab6ora ¢ undgopmanmeii:

BBISIBIIATH JIeUIIUTH HH(DOPMAITNH, TaHHBIX, HEOOXOIUMBIX JJIsI OTBETa Ha BOIIPOC U JIJIsI PEIISHUS 3a/1a4u;
BbIOMpaTh MHPOPMALMIO M3 HCTOYHUKOB PA3IMYHBIX THUIIOB, AaHAJIM3UPOBATh, CHUCTEMATU3UPOBATH U
UHTEPIPETUPOBATH HHPOPMALIUIO PA3IMYHBIX BUJIOB U (HOPM MpeCTaBICHUS;

CTPYKTYPHPOBATh UH(OpMAIUIO, IPEACTABIATH €€ B pa3INUHBIX (hopMax, WILUTFOCTPUPOBATH Ipadruecky;
OLICHMBATh HaIEKHOCTH MH(GOPMALIMH 10 CAMOCTOSTENEHO CHOPMYITUPOBAHHBIM KPUTEPHUSM.

2) Yuueepcanvuvie KOMMYHUKaAmMugHbwle Oelicmeus, 00ecnedusarom c@OopMuUpoSaHHoOCmb COYUATbHLIX HABLIKOG
00VUAIOUWUXCAL.
Oo0menue:

BOCIIPUHUMATh U (DOPMYIHUPOBATH CYXKICHUS B COOTBETCTBUH C YCJIOBHSIMHU M IEISAMH OOIICHHS; SICHO, TOYHO,
rPaMOTHO BBIPAXKAaTh CBOO TOUKY 3PEHHUS B YCTHBIX U TIUCbMEHHBIX TEKCTAX, JaBaTh MOSICHEHUS MO X0y PELICHUS
3a71a4i, KOMMEHTUPOBATh IOJIYYECHHBIN PE3YJIbTaT;

B Xo/€ OOCYXJIECHHs 3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYXTaeMOil TeMbl, MPOOJIEMBI, perraeMoi 3anayw,
BBICKA3bIBaTh WJEHW, HAILICJIECHHBIC HA MOWCK PELICHUS; CONOCTABIIATH CBOU CYXKIECHUS C CYXKICHUSMH APYrHAX
YYAaCTHUKOB JHajora, OOHapyXMBaTh pa3IMuvMe W CXOJCTBO IO3WIIMKI; B KOPPEKTHOH (opme QopmymupoBaTh
pa3HOIIIACUs, CBOM BO3PAKEHUS;



MIPECTABIATh PE3YJIbTAThl PEIICHUS 3a/]aui, SKCIIEPUMEHTA, UCCIIEA0BaHUs, IPOEKTA; CAMOCTOATEIILHO BEIOMPATH
dbopmaT BBICTYIUICHUS C YUETOM 3aj1a4 MPE3EHTALMN U OCOOEHHOCTEN ayUTOPUH.

CoTpyaHun4ecTBo:

NOHUMATh M MCIOJIL30BaTh MPEUMYIIECTBA KOMAHIHOW W HMHIAUBUIAYAIbHOW pabOTHI MPHU pPEHICHUU YUYEOHBIX
3a/1a4; NPUHUMATH 11eJlb COBMECTHOM JESTEIbHOCTH, IUIAHUPOBATh OPraHU3AIlMI0 COBMECTHON pPaboTHI,
pacripesiensaTh BUILI paboOT, JOTrOBApUBATHCS, OOCYXJAaTh MPOIECC W pe3yidbTaT paboThl; 0000IIaTh MHEHUS
HECKOJBbKHUX JIIOJICH;

y4acTBOBaTh B TPYyNMOBBIX (opmax paboTel (0OCyx)jaeHus, OOMEH MHEHHH, «MO3TOBBIC IITYPMBI» U HHBIC);
BBITIOJIHSITH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOM JIEUCTBUS C JIPYTMMHU YJE€HAMH KOMAaHJbI, OIEHUBATh
KaueCTBO CBOETO BKJIa/ia B OOIIMI MPOIAYKT MO KPUTEPHUSIM, CHOPMYTUPOBAHHBIM YYACTHUKAMU B3aUMOICHCTBHUS.

3) Vhusepcanvhvie pecynsamughble oelicmaus, 006ecneuusarom Gopmuposanie CMolCi08bIX YCMAHOBOK U HCUZHEHHBIX
HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTaBJIATH IUIaH, AITOPUTM PEIICHUS 3a]]a9d, BEIOUPATh CIIOCO0 PEIICHUS ¢ YYETOM UMEIOIITUXCS PECYPCOB U
COOCTBEHHBIX BO3MOXXHOCTEH, apIryMEHTHPOBATh M KOPPEKTHUPOBATH BAPUAHTHI PEIICHUH C YIETOM HOBOM
uH(OpMaIIUH.

CaMOKOHTPOJIb:

BJIa/ICTh HABBIKAMU TIO3HABATEIBHOM pPEQIIEKCUU KaK OCO3HAHUS COBEPINAEMBIX JIEUCTBHM M MBICIHTEIbHBIX
IPOIIECCOB, MX PE3yJIbTaTOB; BIAJETh CHOCOOAMHU CaMOMPOBEPKH, CAMOKOHTPOJISI MpoIlecca M pe3ynbTaTa
pELICHUsI MATEMATUYECKON 3a/1a4H;

NPEABUAETh TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTH IIPU PELICHUH 3a]a41, BHOCUTh KOPPEKTUBHI B AEATEIIBHOCTD
Ha OCHOBE HOBBIX 00CTOSITEIILCTB, JaHHBIX, HAJICHHBIX OLMTUOOK, BBISIBICHHBIX TPYAHOCTEH;

OIICHMBATh COOTBETCTBUE pe3yJbTaTa LEIU W yCIOBUSAM, OOBSCHATH MPUUYMHBI JOCTIKCHUS WM HEJOCTHXKCHUS
PE3YNIBTATOB IEATEILHOCTH, HAXOIUTH OMIMOKY, TaBaTh OIICHKY MPHOOPETEHHOMY OTIBITY.

IHNPEAMETHBIE PE3YJIBTATBI



OnepupoBaTh NOHATHAMU: TOUYKA, PAMas, IIIOCKOCTb.

[IpuMeHATh aKCUOMBI CTEPEOMETPUHU U CIECICTBHS U3 HUX MPU PELIEHUU TEOMETPUUECKUX 3a/1a4.

OnepupoBaTh NOHATHAMU: MAPAIUIENBHOCTD U MEPIEHIUKYIJIIPHOCTD NMPAMBIX U IIJIOCKOCTEH.

KnaccuduimpoBath B3auMHOE pacroiokeHUE MPSIMBIX U TUIOCKOCTEN B MPOCTPAHCTBE.

OnepupoBaTh NOHATUSMU: ABYTPAHHBIM YroJj, rpaHu JIBYTPAHHOTO yria, pedpo ABYTPaHHOIrO yIiia; JMHEHHBIA yroi
JIBYTPAHHOIO yTja; IpajyCHasl Mepa ABYTPaHHOIO YIJIA.

OnepupoBaTh NOHATHUAMU: MHOTOTPAaHHUK, BBIMYKJIBIA M HEBBITYKJIBI MHOTOIPAHHUK, JIEMEHTBl MHOTOIPaHHUKA,
IpaBUJIbHBIA MHOTOTPaHHHUK.

Pacrio3HaBaTh OCHOBHBIE BU bl MHOTOIPAHHUKOB (MTMpaMK/Ia; MPU3Ma, MPSIMOYTOJIbHBIN Mapaieienunesa, Kyo).

KnaccudunmpoBath MHOrOrpaHHUKH, BBIOMpas OCHOBaHUA s KilacCU(pUKAIMK (BBIMYKJIbIE W HEBBIMYKIbIE
MHOT'OTPaHHUKU; ITPAaBUJIbHbIE MHOTOTPAHHUKH; MPSIMbIE U HAKIIOHHBIE TIPU3MBbI, [TapaJUICIICIUIIEAbI).

OnepupoBaTh NOHATHAMU: CEKYIIAs MIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBACHATH NPUHLIUIIBI TIOCTPOSHUS CEUEHUH, UCTIONIb3Ysl METO/]I CIIEIOB.

Crpouth cedeHUss MHOTOIPAHHMKOB METOJIOM CJIEN0B, BBINOJHATH (BBIHOCHBIE) IUIOCKME YEPTEKH H3 PHUCYHKOB
HPOCTHIX 00BEMHBIX (QUTYDP: BUJ CBEPXY, COOKY, CHU3Y.

Pemarp 3a7aun Ha HaXOXAECHHE T'€OMETPUUYECKUX BEJIUYMH IO oOpa3uaM Wd ajiropuTtMaM, NMPUMEHsS U3BECTHBIC
AHAIMTHYECKHE METOJBI IIPU PEIIEHUN CTaHAAPTHBIX MAaTEMaTUYECKHUX 3a]a4 HAa BBIYMCIICHHE PACCTOSIHUM MEXy IBYMSI
TOYKAMH, OT TOUKH JI0 TIPSIMOMN, OT TOUKH J0 IFIOCKOCTH, MEKY CKPEIMBAOIIMMUCS ITPSIMBIMHU.

Pematp 3a7aun Ha HaXOXJACHHE T'€OMETPUUYECKUX BEJIIMYMH MO 0OpasliaM WKW aJroOpuTMaM, MPUMEHSSI W3BECTHBIC
AQHAJIUTUYECKUE METOABbl IIPU PELIEHWH CTAaHAAPTHBIX MATEMATMYECKUX 3aJad4 Ha BBIYMCICHHE YIIOB MEXIY
CKPEILIMBAIOLIIMMHUCS IPSAMBIMU, MEKY IIPSIMOM U IJIOCKOCTBIO, MEXKAY INIOCKOCTSAMMU, ABYTPAHHBIX YIJIOB.

Bbraucnsate 00bEMBI M IJIOMAAM MOBEPXHOCTEH MHOTOTPAHHUKOB (IpU3Ma, MUpaMHlia) ¢ MPUMEHEHHEM (OpMYyIl;
BBIUMCIISITH COOTHOIIICHUS MEXKTY IUIOLIAAsIMU TTOBEPXHOCTEH, 00bEMaMuU MOJOOHBIX MHOTOI'PaHHUKOB.

OnepupoBaTh MOHATUSAMU: CHUMMETPUS B IPOCTPAHCTBE; LEHTP, OCh M IUIOCKOCTh CHMMETPUU; LEHTP, OCb H
IUIOCKOCTh CHMMETPHUH (DUTYPBHI.



W3BnekaTp, npeoOpa3oBbIBaTh U UHTEPIPETUPOBATH HH(OPMAIIMIO O TPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (DUTYpaXx,
IIPEACTABICHHYIO HA YEPTEkKaX U PUCYHKAX.

[IpuMeHsATh TeoMeTprUecKue (PakThl JIJIsl PEeIIEHUsI CTEPEOMETPUUECKUX 3a/1ay, MPENoJaralouuX HECKOIbKO 11aroB
pELIeHMs, €CJIA YCIIOBUS IPUMEHEHUS 3a/1aHbl B IBHOM (hopMme.

[IpuMeHATP TpOCTENIINE NPOrPAMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHHUKALMOHHBIE CHUCTEMBI IPU PEIICHUU
CTEpPEOMETPUUECKUX 3a4au.

[IpuBOAUTH IPpUMEPBI MATEMATUUECKUX 3aKOHOMEPHOCTEW B MPUPOJIE U KU3HH, PACTIO3HABATH NMPOSBICHUE 3aKOHOB
TE€OMETPUH B UCKYCCTBE.

[IpuMeHATh NMONYyYEHHBIE 3HAHUS HA IMPAKTUKE: AHAIM3UPOBATh pPEAbHBIC CUTyallud M NPUMEHSTb H3YYECHHBIC
NOHSTHSI B TPOIECCE IMOUCKA PEIICHHUS MaTeMaTH4YeCKH CPOPMYIUPOBAHHON MPOOJIEMbI, MOAEIUPOBATH peabHbIC
CUTyallul Ha S3bIKE T'€OMETPHH, MCCIEA0BATH MOCTPOECHHBIE MOJENHM C HMCIOJIB30BAHHMEM I€OMETPUUYECKHX TOHSITUN U
TEOpeM, arrmapara ajareopbl; pemaTh IPAKTUYECKUE 3a/1auM, CBI3aHHbIC C HAX0XKJICHUEM T€OMETPUUECKIX BEJTUMYHUH.



TEMATHYECKOE IINTAHUPOBAHHUE

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iaejioB U TeM (undposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
1 BBenenne B ctepeoMeTpuio 10
5 [IpsimbIe ¥ IIOCKOCTH B IPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSAMBIX U TIOCKOCTEN
3 [lepnieHIUKyYIAPHOCTD MPSAMBIX U 12
IIJIOCKOCTEMN
4 Yrusl MeXy IPAMBIMHU U TUIOCKOCTSIMHU 10 1
5 MHororpaHHuKH 11 1
6 OO6BEMBI MHOTOTPAHHUKOB 9 1
7 [ToBTOpEHME: CEUCHMS, PACCTOSTHUS U YTJIIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0










