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IosicHUTEILHAA 3aIIUCKA

PaGouas mporpamma yueOHoro kypca «l['eomerpusi» 6a30BOro ypoBHS Ui OOYyYaroIIuXcs
10-11-x xmaccoB MBOY «COIl» c. Koiliropomok pa3paboraHa B COOTBETCTBUU C
TpeOOBaAHUSMU:

o ®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 obpa3oBanuu B Poccuiickoit
denepanuny;

e mpukaza MunoOpHayku ot 17.05.2012 Ne 413 «OO6 yTBepkaeHUH (enaepalbHOTO
rOCY/IapCTBEHHOTO 00pa30BaTEeNLHOIO CTAaHAAPTA CPEIHEro olIiero oopa3oBaHus»
(c M3MEHEeHUsIMH, BHECEHHBIMHU IpHKa3oM Munmpocsenienus ot 12.08.2022 Neo
732);

o mnpukaza Munnpocsemenus ot 18.05.2023 Ne 371 «O06 yrBepkacHuu (eaeparbHOR
00pa30BaTeNFHOM MPOrpaMMBbI CPETHETO O00IEro 00pa3oBaHUY,

e mpukaza MunmnpocBemenuss ot 22.03.2021 Ne 115 «O6 yrBepxkaenun Ilopsiaka
OpPraHM3ali U OCYIIECTBICHUS 00pa30BaTEIILHON NESTENBHOCTH 1O OCHOBHBIM
o0uieo0pa3oBareabHbIM — [pOorpaMMaM —  OOpa3oBaTeIbHBIM  MPOrpamMMaMm
HavyaJIbHOTO 00IIEro, OCHOBHOTO OOIIIEro U CpeIHero 00IIero 00pa3oBaHusy;

o CII 2.4.3648-20 «CanuTapHO-31IUAEMUOIOTHICCKAE TPEOOBAHUS K OpraHU3alUsIM
BOCIIUTAaHUS W OOYYeHHs, OTAbIXa M O3JOPOBJICHUS JETed M MOJIOACKUY,
YTBEP)KJIEHHBIX IMOCTAHOBJICHHEM IJIaBHOTO caHuTapHOro Bpada ot 28.09.2020 Ne
28;

o CanlluH 1.2.3685-21 «'urnennyeckre HOPMATUBBI U TPEOOBAHUS K 0OECIICUCHUIO
Oe3omacHoCTH U (W) OE3BPEIHOCTHU ISl YeloBeKa (akTOPOB Cpeabl OOUTAHHS,
YTBEP)KJICHHBIX ITOCTAHOBJICHHEM TJIABHOTO caHuTapHOro Bpauda oT 28.01.2021 Ne
2;

e KOHIENIHWWA  PAa3BUTHUS  MaTeMaTHYecKoro  oOpa3oBaHUs,  YTBEpPKIECHHOMH
pacniopsbkenueM [IpaBurensctBa ot 24.12.2013 Ne 2506-p;

e yueOHOTO TUIAaHA CpEeAHEero oO0miero oOpa3oBaHUs, YTBEPKIECHHOTO IPHKA30M
MBOY «COIll» c. Koiiropogok ot 30.08.2023 Ne 352-o1 «OO0 yTBep>KAEHUU
OCHOBHOM 00pa30BaTEILHON MPOTPaMMBbI CPETHETO OOIIET0 00pa30BAHUSY;

e (enepanbHOil pabouell mporpamMmbl ydeOHOro kypca «l'eoMeTpusi», KOTOpPBIi
BXOJIMT B COCTaB Y4eOHOTO MpeaMeTa «MareMaTHKay.

PabGouass mporpamMMa OpHEHTHpOBaHAa Ha II€JIEBbIE NPHUOPUTETHI, CPOPMYIUPOBAHHBIE B
benepanpHO pabodell mporpaMMe BOCIHUTAaHUS U B paboueii mporpamme Bocriutanuss MbOY
«COI» c. Koiiropoaok.

PaGouast mporpamma yueOHOTO Kypca «['eomeTpusi» 0a30BOr0o ypoBHS IS OOYYaroIIMXCs
10-11-x  wimaccoB  pa3paboTana Ha ocHOBe DenepalbHOTO  TOCYAapCTBEHHOTO
00pa30BaTeNBHOTO CTAaHJApTa CPETHEro OO0IIero 0oOpa3oBaHUs, C YYETOM COBPEMEHHBIX
MHUPOBBIX TPEOOBaHUH, MPETBABISIEMBIX K MaTEMaTHYECKOMY OOpa30BaHHIO, M TPATUIIUN
poccuiickoro obpa3oBanus. Peanu3zaiius mporpaMmmbl 00ecriedrBaeT OBJIaICHHE KIIOYEBBIMU
KOMITETCHIIUSIMH,  COCTABJISIONIMMU  OCHOBY JUISI CaMOPa3BUTUA H  HEMPEPHIBHOTO
o0pa3oBaHMsl, IETOCTHOCTh OOIMIEKYIbTYPHOTO, TUYHOCTHOTO M TIO3HABATEIFHOTO PAa3BUTHS
JUYHOCTH 00YyJaroIIUXCsl.

BaxxnocTte yueOHOro Kypca TeOMETpHH Ha YPOBHE CpEIHEro o0Imero o0pa3oBaHUs
O6YCHOBHeHa HpaKTquCKOﬁ SHAYUMOCTBIO MCTAIMPCAMCTHBIX W HNPCAMCTHBIX PE3YyJIbTATOB



o0y4eHHs TEOMETPUM B  HANPABICHUH JIMYHOCTHOTO  Pa3BUTUS  OOydaroIMIMXCH,
¢dopmHupoBaHUsa (QYHKIMOHAIBHOM MaTeMaTHMYeCKOW TI'pPaMOTHOCTH, HW3YYEHHUsS ApYrux
y4eOHBIX AUCHUILTNH. PazBuTHe y 00ydarommxcsi NpaBUIbHBIX MPEICTABICHHH O CYITHOCTH
U MIPOUCXOKIEHUN F€OMETPUYECKUX aOCTPaKLM, COOTHOIIEHUHN PEATbHOTO U UACAIbHOTO,
XapakTepe OTPAKEHMsI MATEMATHYECKOM HAyKOM SIBICHUH WM IPOLECCOB PEANbHOIO MMpA,
MECTE F'€OMETPUU B CUCTEME HAYK M POJIM MATEMAaTUYECKOTO MOJCIMPOBAHMS B HAYYHOM
MO3HAHMM M B TIPAKTUKE CIOCOOCTBYEeT (HOPMHUPOBAHUIO HAYYHOTO MHUPOBO33PEHHS
yUalIuXcsl, a TaKKe KauyecTB MBILIUICHUS, HEOOXOIUMBIX AJI aJanTalid B COBPEMEHHOM
obmecTsne.

I'eomerpust sBisieTcss OAHMM M3 0a30BBIX MPEIMETOB HAa YPOBHE CpenHero oOmiero
00pa3oBaHMs, TaK Kak 00eCHeunBaeT BO3MOXKHOCTh U3Y4YEHUS KaK TUCLMIUIMH €CTeCTBEHHO-
Hay4HOU HAaIlpaBJIECHHOCTH, TAK U TYMaHUTApHOM.

Jlornueckoe MbIIUICHUE, (HOPMUPYEMOE TTPHU U3YYCHHH O0YJArOIIUMHUCS MOHATUIHHBIX OCHOB
TCOMETPUH U TOCTPOCHUHM ILEMOYKH JIOTHYECKHX YTBEPKICHUH B XOJE pEIICHUs
TCOMETPUUCCKUX 3a/la4y, YMEHHUE BBIIBUTaTh M ONPOBEPraTh THMIIOTE3bl HEMOCPEACTBEHHO
WCIOJIL3YIOTCSL TIPH PEIICHUU 3a7ad €CTECTBCHHO-HAYYHOI'O IMKJIA, B YaCTHOCTH U3 Kypca
(bu3ukH.

YMeHue opueHTHPOBATHCS B MPOCTPAHCTBE MIPAET CYIIECTBEHHYIO POJb BO BCeX 00JacTIX
NEeSATEeIPHOCTH 4YelioBeka. OpHeHTalusi 4YeJlOBeKa BO BpPEMEHH U IPOCTPAHCTBE —
HE00XOIMMOE YCIIOBHE €r0 COIMAIBHOrO ObITHS, (opMa OTpa)KeHUsS OKPYKAIOILIEro MUpa,
YCJIOBHE YCHEIIHOTO TIIO3HaHUSI M aKTHBHOTO MPeoOpa3oBaHUsl JACUCTBUTEIHHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMH 00pa3aMu OOBEIWHSAET pa3Hble BHIBI y4eOHOU U
TPYIOBOM JESITEIILHOCTH, SIBJISIETCS OJHUM U3 MPOGECCHOHATHHO BAXKHBIX KAa4eCTB, MMOATOMY
aKTyallbHa 3a/la4a (OPMUPOBaHUS Yy OOYUYAIOIIUXCS MPOCTPAHCTBEHHOTO MBIIICHUS KaK
Pa3HOBHJIHOCTH OOpa3HOTO MBIIUICHUS! — CYIIECTBEHHOTO KOMIIOHEHTa B TOJTOTOBKE K
MIPAKTUYECKON JAeSITeIbHOCTU MO MHOTHM HAIPaBJICHUSM.

Ienb ocBoeHus mporpaMmsel yueObHoro Kypca «I'eomeTpus» Ha 6a30BOM YpOBHE OOyuEHUS —
o0meoOpa3oBarenbHOe M OOHICKYIBTYpHOE pa3BUTHE OOydaroluxcs 4epe3 obecrneueHue
BO3MOXHOCTH HpI/IO6p€TCHI/I$[ N UCIOJB30BAHUA CUCTEMATUUYCCKUX I'COMCTPHYCCKUX 3HaHUU
U JCUCTBHH, CHEUU(PHUYHBIX T'E€OMETPHH, BO3MOXKHOCTH YCIHEUIHOTO MPOJOKEHHS
O6p330BaHI/I$I o CcCneuuajlbHOCTAM, HE CBA3aHHBIM C IPUKIAJHBIM HCIIOJIB30BAHHUEM
T€OMETPHH.

[IporpamMma o reomeTpun Ha 6a30BOM YpOBHE IpeqHa3HadYeHa i 00ydaromuxcsl cpeaHen
IIIKOJIBI, HE WCHBITHIBABIIMX 3HAYUTEILHBIX 3aTPYAHCHHA Ha ypOBHE OCHOBHOTO OOIIETO
oOpazoBanus. TakuM oOpazom, oOyyarorirecss Ha 6a30BOM YPOBHE JOJKHBI OCBOUTH O0IIHE
MaTeMaTHYECKHE YMEHUsS, CBSI3aHHBIC CO CHCHH(PHUKON TCOMETPHH W HEOOXOJIUMBIC IS
KU3HA B COBpeMeHHOM oOmiectBe. Kpome 3TOro, OHM HUMEIOT BO3MOXHOCTH H3yYUTh
reoMeTpur0 Oojiee TIyOOKO, €cCliM B JajdbHEWIIEeM BO3HUKHET HEOOXOJAMMOCTh B
TreOMETPUUYECKUX 3HAHUSIX B MPO(ECCHOHANBHON 1eATEeTHbHOCTH.

JlocTuKeHHe 1€ OCBOCHUS MPOTPaMMBI OOECTIEUYUBACTCS PEIICHHEM COOTBETCTBYIOIIUX
3amad. [lpropuTeTHRIMEH 3aJa4aMHu OCBOEHHUs Kypca «['eoMeTpum» Ha 0a30BOM YpPOBHE B
10—11-x knaccax SBJISFOTCA.



e (opmupoBaHHE MpEACTABICHUS O TCOMETPUU KaK YacTH MHPOBOH KYIbTYphl U
OCO3HAHUE €€ B3aNMOCBSI3U C OKPYKAIOIIM MHPOM,

e (opmupoBaHue MpenCTaBICHUS O MHOTOTPAHHUMKAX M TellaX BpalleHHs KakK O
BOKHEHIINX MaTeMaTHYECKUX MOJIEINIAX, ITO3BOJIIOIINX OMHMCHIBATE M H3y4aTh
pas3HbIe SIBJICHUS OKPYXKAIOIIEro MHpa,

e (opMHpOBaHHE YMEHHUS PacliO3HABAaTh HA YEPTEkKax, MOJCISAX M B PEAUTLHOM MHUpE
MHOTOTPAaHHHMKH U TeJla BpaIlleHUs,

e OBJAJCHME METOJAaMM pEUICHUS 3aJad Ha IIOCTPOCHUS Ha H300paKEHHIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMHpOBaHHE YMEHHS ONEPHPOBATh OCHOBHBIMH IMOHSATHSIMH O MHOTOIPaHHUKAaX
U TeJax BPALICHUS U UX OCHOBHBIMU CBOWCTBaMH;

e OBJAJCHHE AJITOPUTMAMM PpEIICHHS OCHOBHBIX THIIOB 33j1a4; (OPMHUPOBAHHE
YMEHUS MPOBOJUTH HECIIOKHBIEC JIOKA3aTEeNbHBIC PACCYKIACHUS B XOJAE PEIICHUS
CTEPEOMETPUYECKUX 33/1a4 U 3a/1a4 C IPAKTUUECKUM COJCPIKaHHUEM,

e pa3BUTHE WHTEIUICEKTYaJbHBIX W TBOPYECKHX CIIOCOOHOCTEW OOyJaromumxcs,
NIO3HABATEIbHOW  AKTHBHOCTH, HCCIICIOBATEIILCKUX  YMEHHH, KPUTHYHOCTH

MBIIUICHHS;
e (¢opmupoBanue (yHKIIMOHATHLHOW TPAMOTHOCTH, PEIEBAHTHONU T€OMETPUU: YMEHHUE
pacrio3HaBaTh ~ MPOSIBICHUS  TEOMETPUYECKUX  TOHSATUH,  OOBEKTOB U

3aKOHOMEPHOCTEH B pEaNbHBIX >KU3HEHHBIX CUTYAlUSX M MPU HIYYECHUH APYTUX
y4eOHBIX  MPEAMETOB, TMPOSIBJICHUS  3aBUCUMOCTEd M  3aKOHOMEPHOCTEH,
dbopMynupoBaTh UX Ha SI3bIKE TEOMETPUH U CO3/1aBaTh T'€OMETPUUYECKUE MOJIEIH,
MPUMEHSATh OCBOCHHBIM T'€OMETPUYECKHM ammapar Jid pelieHUus MPaKTHKO-
OPUEHTUPOBAHHBIX 3aJa4, HWHTEPIPETUPOBATH M  OICHUBATh IOJyYCHHBIC
pe3yNbTaThl.

OTIUYUTENTEHON OCOOCHHOCTBHIO MporpamMmsal SABJISICTCS BKIIFOYCHHE B KypC CTCPCOMCTPUU B
Hadyaji€¢ C€ro u3ydCHuda 3aaay, peliacMbiIX Ha YPOBHEC MWHTYUTHBHOI'O IIO3HAHUA, U
OIPCACIICHHBIM 06pa30M OpTraHHU30BaHHas pa60Ta Haa HUMH, 4YTO CHOCO6CTByeT pa3BUTHIO
JIOTUYCCKOro M MPOCTPAaHCTBCHHOTO MBIINIJICHUSA, CTUMYJIUPYET INMPOTCKAHUC MHTYMTHBHBIX
poneccoB, MOTUBUPYCT K z[aaneﬁmeMy HU3Yy4YCHUIO IMPECAMCETA.

[Ipennourenue oOTAaeTcs HArISIHO-KOHCTPYKTHUBHOMY METOAYy OOydeHus, TO ecCTb
TEOPETUYECKHE 3HAHUS UMEIOT B CBOEM OCHOBE UYBCTBEHHOCTH INPEAMETHO-NPAKTUYECKOU
NEATENIBHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX TMPEACTABICHUN Yy Yydalluxcsi B Kypce
CTEpPEOMETPUU TMPOBOJUTCS 3a CUET pEIIeHHs 3aJad Ha CO3/laHu€ MPOCTPAHCTBEHHBIX
o0pa3oB M 3ajjau Ha OIEpUPOBaHME NPOCTPaHCTBEHHBIMH oOpazamu. Co3naHue obpaza
MIPOBOMTCS C OTIOPOM Ha HAarJIAHOCTb, a ONEpUpPOBaHUE 00Pa30M — B YCIIOBHUSX OTBJICUEHUS
OT HarJIIJHOCTHU, MBICJIEHHOT'O U3MEHEHUS €TI0 UCXOIHOTO COAEPKAHUS.

OcHoBHBIE conepkarenbHble nuHUM Kypca «l'eomerpum» B 10-11-x kmaccax:
«MHororpanHuKn», «[IpsiMple U MIIOCKOCTH B IpOCTpaHCTBe, «Tena Bpamenus», «BeKTops
U KOOPJIMHATBI B MPOCTpaHCTBe». DOpMHUpOBaHUE JOTHYECKHX YMEHUH pacrpesernseTcs He
TOJIBKO TIO COJIEP)KATEIIbHBIM JIMHUSAM, HO ¥ TI0 TO1aM O0Oy4YeHHsI Ha YPOBHE CPETHETO O0IIero
o0Opa3oBaHUS.

Conepxxanne 0Opa30BaHUs, COOTBETCTBYIOIIEE MPEIAMETHBIM pe3yJabTaTaM OCBOEHHUs
paboueil mporpammbl, pacHpefeNeHHbBIM [0 TrojJaM OO0Y4YeHHs, CTPYKTYpPUPOBAHO TaKUM
o0pa3oM, yTOOBl OBJaJIEHHE I€OMETPUUECKUMHU IMOHSATHSAMHU M HaBbIKAMH OCYILECTBISUIOCH
MOCTIeIOBATEIbHO U MOCTYIATENbHO, C COOMIOACHUEM MPHUHLUIA MPEEeMCTBEHHOCTH, YTOOBI



HOBBIE 3HAHMSA BKIIOYAJIHCh B OOLIYI0 CHCTEMY T€OMETPHYECKUX IpelCTaBICHHUM
oOyuaroluxcs, pacupsis 1 yriayossis ee, 00pa3ysi IpOYHbIE MHOKECTBEHHBIE CBSI3U.

Ha n3ydenne reomerpuu otBoauTCs 2 yaca B Heaento B 10-m kimacce u 1 wac B Henmento B 11-
M KJIacce, Bcero 3a aBa roga ooydenust — 102 yueOHBIX vaca.

Jlnst peanu3aliui IPOTPaAMMBbl UCTIOIB3YIOTCS YUCOHMKH, JOMYIICHHBIC K HCIIOJIb30BAHHUIO
MIPY peaTM3alii UMEIONUX TOCYIapCTBEHHYIO aKKPEAUTAIUI0 00pa30BaTebHBIX MPOrpaMM
Ha4yaJbHOTO OOIIIEer0, OCHOBHOTO OOINEro, cpemaHero odimero oOpa3oBaHMs OpraHU3aIUsSIMH,

OCYILECTBISAIOIMMU 00pa30BaTENbHYI0 JAESITEIbHOCTb, IPUKAa30M MUHIPOCBEIIEHHUS OT
21.09.2022 Ne 858:

e Maremaruka. I'eomerpusi, 10 xmacc/Mep3mak A.I'., Hommposckuii J[.A.,
[Tonouckuit B.b., SAxup M.C.; nox pexn. [logonsckoro B.E., OO0 «M3naTenbckuii
nentp "BEHTAHA-I'PA®"»; AO «M3narensctBo "lIIpocBemienne’y,

e Maremaruka. ['eomerpusi, 11 xmacc/Mep3mak A.I'., Hommposckuii J[.A.,
[Tononckuit B.b., Slkup M.C.; nox pexa. [lononsckoro B.E., OO0 «13narenbckuii
uentp "BEHTAHA-I'PA®"y»; AO «M3narensctBo "l[IpocBemenne’y,

e T'eomerpus, 10-11 «kmacce/ Atamacasun JI.C. u gap.;AO «U3gareiascTBo
"[Ipocsemienue" ».

DNEKTPOHHBIC 00pa30BaTEIBHBIC PECYPCHI, JOMYIIEHHBIC K UCTIOIB30BAHUIO MIPH PeaTH3alluu
MMEIOIINX TOCYIapCTBEHHYIO AaKKPEIUTALMI0 O0pa30BaTENbHBIX MPOTPaMM HAYaIbHOTO

00111ero, OCHOBHOTO OOIIET0, CPeAHEro odIero oOpa3oBaHus MPUKa30M MUHIIPOCBEIICHUS
ot 02.08.2022 Ne 653:

DNeKTpOHHBIN 00pa3oBaTelnbHBIN pecypc «J/lomamuue 3amanusi. CpenHee ooiee
obpazoBanue. ['eomerpusi», 10-11 knacc, AO «M3natenscrBo "[IpocBemnienue"y;
Tpenaxep «O06mako 3HaHMi». Maremaruka. 10 kmace, OO0 «DuzukonJIady,
Tpenaxep «O06nako 3HaHui». Maremartuka. 11 knace, OOO «PuzuxonJIady,

o < . >

IlnannpyemMblie pe3y/ibTaThl OCBOCHUSI YUeOHOT0 Kypca

JINYHOCTHBIE pe3y/IbTAThI

JIMYHOCTHBIE ~ pe3yNnbTaTbl  OCBOEHHUS  NPOrpaMMbl  yuyeObHOro  Kypca «I'eomeTpusi»
XapaKTepU3yIOTC:

I'paxxnanckoe BoCiMTaHHe:

cOPMUPOBAHHOCTHIO ~ TPAKIAAHCKOW TO3UIMHM  OOYYaloOlIerocss Kak akTUBHOTO U
OTBETCTBEHHOTO UYJIeHa POCCUHMCKOro OOIIeCTBa, MPEACTABIEHUEM O MaTeMaTHYeCKUX
OCHOBaxX (YHKIIMOHUPOBAHUS PA3JIUUYHBIX CTPYKTYp, SBJICHHM, MPOLEAYpP TPakIaHCKOTO
obmrectBa (BBIOOPHI, OMPOCHI M TMp.), YMEHHEM B3aWMOJCHCTBOBATh C COLHUAIBHBIMU
WHCTUTYTaMU B COOTBETCTBHUH C UX (PYHKIMSIMHU U HA3HAYCHHEM.

IIarproTnyeckoe BOCIMTAHUE!



c(OPMHUPOBAHHOCTHIO POCCHUICKON I'pakJaHCKOW MIACHTUYHOCTH, YBAXKEHHS K MPOIUIOMY U
HaCTOSILIEMY POCCHUHMCKOM MaTE€MaTWKH, LEHHOCTHbIM OTHOLUEHHWEM K JIOCTHKEHUSIM
POCCHUICKHX MATEMAaTUKOB U POCCUMCKOM MaTeMaTUYECKOW LIKOJIbI, K UCIOJIb30BAaHUIO 3TUX
JOCTUKEHHM B IPYTHX HayKaX, TEXHOJIOTUAX, cepax SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMA:

OCO3HAaHMEM JIYXOBHBIX  LEHHOCTEW  POCCHHCKOTO  Hapoaa; Cc(hOPMHPOBAHHOCTBHIO
HPAaBCTBEHHOTO CO3HAHMS, OTUYECKOTO IIOBEJCHUS, CBS3aHHOIO C MPAKTHYECKUM
MPUMEHEHHEM JOCTH)KEHUI HAYKU U JESITEIHHOCTHIO YICHOTO; OCO3HAHHEM JIMYHOTO BKJIAJa
B IIOCTPOCHHE YCTOHYMBOTO OYyIyIIEro.

JcTeTHUECKOe BOCIIUTAHUE:.

3CTETUYECKUM OTHOLICHUEM K MUPY, BKIIFOYas 3CTETUKY MaTeMaTUYECKUX 3aKOHOMEPHOCTEH,
OOBEKTOB, 3a/a4, pPEIICHHWH, PACCYKICHUH, BOCIPUUMYHBOCTHIO K MaTeMaTHYCCKHUM
aCIIeKTaM pa3JIMYHbIX BUJOB UCKYCCTBA.

du3nyecKkoe BOCIUTAHHE!

C(bOpMI/IpOBaHHOCTI)IO YMCHHA MPUMCHATh MATCMATHYCCKUC 3HAHUSA B MHTCPCCax 3J0POBOTO
1 0e30MacHOro 00pasa JKU3HU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3I0POBBIO (3110pOBOE
MUTaHUE, COAJIAHCUPOBAHHBIM pPEXUM 3aHSATUH M OTABIXA, peryisipHas Qu3HdecKas
aKTHBHOCTB);  (PM3MYECKOTO  COBEPIICHCTBOBAHHUS,  MPH  3aHATUAX  CIOPTHBHO-
03JI0POBUTEIBHOU JIESITEIHLHOCTHIO.

TpynoBoe Bocniuranue:

TOTOBHOCTBIO K TPYIy, OCO3HAaHHEM IIEHHOCTH TPYIOTIOOUS; MHTEPECOM K pPa3IuYHBIM
chepam mpodeccHOHANbHOW  JEATEIBHOCTH, CBSI3aHHBIM C  MaTeMaTUKOW U ee
MPUJIOKEHUSMH, YMEHHEM COBEpIaTh OCO3HAHHBIA BBIOOp Oyaymiedl mnpodeccun u
PCAIN30BbIBATH COOCTBEHHEBIE >KHU3HEHHBIE IUIaHbI, TOTOBHOCTHIO U CIIOCOOHOCTBIO K
MaTeMaTHuecKoMy OOpa30BaHUI0 M CaMOOOpPa30BaHHUIO HA TMPOTSDKEHHWH BCEM IKU3HU,
TOTOBHOCTBIO K AKTUBHOMY YYAaCTUIO B PCIICHHUH IPAKTUYCCKHUX 3ajayd MaTeMaTHYECKOU
HaIPaBIEHHOCTH.

IK0JOrHYecKoe BOCIIUTAHHUE:

c(OPMUPOBAHHOCTBHIO JKOJOTMYECKOM KYJIbTYphl, IMOHUMAHHEM BJIMSIHHUS COLMAJIBHO-
SKOHOMMUYECKUX IPOILIECCOB HAa COCTOSHME MPHUPOJHON M COLMAIBHON CpEelbl, OCOZHAaHUEM
rJI00aTBbHOTO  XapakTepa HKOJIOIMYECKHX MpoOJeM; OpHUEHTalMel Ha NpUMEHEHHe
MaTeMaTHYeCKUX 3HAaHMW I8 pelleHus 3afad B OOJNIaCTH  OKpYXKamolled cpesl,
IUTAaHUPOBAHUS MOCTYIIKOB U OLIEHKH X BO3MOXKHBIX MOCIEACTBHM JUIsl OKpYKaroueil cpepl.

HeHHOCTI/I HAY4YHOI'0 IO3HAHMS:

c(hOPMHUPOBAHHOCTHI0  MHPOBO33PEHHS, COOTBETCTBYIOIIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAayKu U OOIIECTBEHHOW MPAKTHUKH, MOHUMaHHEM MaTEeMAaTHMYeCKON HayKH Kak
chepsl YETOBEYECKON NEATeTbHOCTH, JTAllOB €€ Pa3BUTUS M 3HAYUMOCTH IS Pa3BUTHS
LUMBWIA3AIMY, OBJIAJICHUEM SI3BIKOM MATEMAaTUKU W MaTeMaTH4YEeCKOM KyJIbTypon Kak



CpEACTBOM IMIO3HAHHWS MHPA, TOTOBHOCThIO OCYIICCTBIIATH IPOCKTHYIO U UCCICA0BATCIBCKYIO
ACATCIIBHOCTD MHAUBHUAYAJIbHO U B I'PYIIIIC.

MeTal'[peIlMeTHbIe pe3yJbTaThbl

MeranpeaMeTHbIe pPe3yJIbTaThl OCBOSHHUS TIPOrpaMMbl  yuyeOHOro Kypca «['eomerpus»
XapaKTEPU3YIOTCS  OBJIAJICHUEM  YHHBEPCAJbHBIMH  IO3HABATEJbHBIMHM  JICHCTBHUIMU,
YHUBEPCAIbHBIMA KOMMYHUKATUBHBIMU JICUCTBUSMH, YHUBEPCAIBbHBIMU PETYISITUBHBIMU
JIEHCTBUSIMU.

1) YHuBepcaibHbIC NMO3HABATeIbHBbIE JCHCTBUS, O0OecreunBalOT (HOPMHPOBaHHE OA30BBIX
KOTHUTHBHBIX IPOLIECCOB OOy4arommxcsi (OCBOCHHE METOJOB IO3HAHUS OKPYKAIOLIETO
MHUpa, TMPUMEHEHHE JIOTUYECKUX, HCCIIeOBATENbCKUX OIlepannuid, yMEHHil paboTaTth C
uHpopmarmeii).

Ba3oBrnlesiornueckueneiicTBus:

BBISIBJISITh M XapaKTEpU30BaTh CYILECTBEHHbIE IPU3HAKM MaTEMaTHYECKHX
OOBEKTOB, IOHATUN, OTHOILIEHUH MEXIYy MOHATUAMHU,  (OPMYJIUPOBATH
OTIpeNieNIeHUs] TIOHSATHH; YCTaHABIMBATh CYNIECTBEHHBIH MPU3HAK KiIacCH(UKAIUH,
OCHOBaHHUS 1J1s1 0000IEHHS U CPAaBHEHUS!, KPUTEPUH ITPOBOIMMOTO aHAIN3a,

e BOCHpPUHUMATH, (HOPMYITUPOBATH U MPEOOPA3OBBHIBATH CYXKICHUS. yTBEPIUTEIbHBIC
U OTpULIATEIbHbIE, €JMHUYHbIC, YACTHBIE U OOIIHE; YCIOBHBIE;

e BBIABJIATH MaTE€MaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOpPEUMS B
(dakTax, NaHHBIX, HAOMIONEHUSAX U YTBEPXKIEHUSX; NpeIJlaratb KpUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUYUH;

e JleNaTh BBIBOJBI C UCIIOJIB30BAaHUEM 3aKOHOB JIOTUKH, NETYKTUBHBIX U MHYKTUBHBIX
YMO3aKJIO4YEeHUH, YMO3aKIIOYEHNUH 10 aHAJIOTHH;

e TPOBOJUTH CAMOCTOATEIBHO JOKA3aTEeIbCTBA MAaTEMaTHYECKUX YTBEP)KIECHUHI
(mpsiMBbIe ¥ OT MPOTHBHOTO), BBICTPAHBATh APTYMEHTAIIMIO, IPUBOIUTH TIPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYX/IEHUS U BBIBOIHI,

e BBIOMpaTh CMOCOO pelieHus yueOHoW 3amauyn (CpaBHUBATh HECKOJIBKO BapHaHTOB

pelieHus, BbIOMpaTh Haubojee MOAXOIAIIMH C YY4ETOM CaMOCTOSITEIbHO

BBIJICTICHHBIX KPUTEPUER).

Bba3oBblencciaenoBaTeabCcKueAeiicTBUS

e HCNOJNB30BaThb BONPOCHI KaK MCCIENOBATEIbCKUII MHCTPYMEHT IIO3HAHUS,
dbopMynupoBaTh  BONpPOCHl,  (UKCHpYIOIIME  MPOTUBOpeuYne,  mpodiemy,
yCTaHaBJIMBAaTh MCKOMOE M JlaHHOE, (OPMHPOBATH THIIOTE3Y, apryMEHTHPOBATH
CBOIO TIO3UIINIO, MHEHHUE;

e TPOBOJUTH CAMOCTOSATEIBHO CIUIAHWUPOBAHHBIA 3KCIEPUMEHT, HCCIIEIOBAaHUE I10
YCTaHOBJIEHUIO OCOOEHHOCTEM MaTeMaTH4eCKOro OOBeKTa, SBJIEHHs, Ipoliecca,
BBISIBIICHUIO 3aBUCUMOCTEN MEXIY O0bEKTaMH, SIBICHUSMH, IPOLIECCaMH;

e CaMOCTOATENBbHO (OPMYIUPOBATh O0OOIIEHWS W BBIBOABI IO pe3yjibTaTaM
IPOBEIEHHOIO  HAOMIOJEHMs],  HMCCIENOBaHMSA, OLEHMBATh  JIOCTOBEPHOCTh
MOJTYYCHHBIX PE3YJIbTaTOB, BHIBOJOB M O0OOIIECHNIA;

e TIPOTHO3UPOBATH BO3MOJKHOE pPa3BUTHE IIpollecca, a TaKXKe BBIIBUIaTh
MPEIOJIOKEHUS O €T0 PA3BUTUHU B HOBBIX YCIOBUSX.



Paborta ¢ unopmanmeii:

e BBIABJIATH AeHUIUTH HH(POPMAIINHU, TAHHBIX, HEOOXOAMMBIX JJIs1 OTBETA HA BOIPOC
M JUIS PeIICHUs 3a/1a4H;

e BBIOMpaTh HMH(POPMAIMIO W3 HCTOYHUKOB PA3JIMYHBIX THUIIOB, AaHAJIU3UPOBATH,
CHCTEeMAaTH3UPOBATh U UHTEPIIPETHPOBATH HH(POPMAIHIO PA3IUYHBIX BUIOB U HOPM
NpeCTaBICHNUS,

e CTPYKTYpHpOBaThb WH(OPMAIHIO, MPEICTaBIATh €€ B pPa3IUuHBIX (opMmax,
WILTIOCTPUPOBATH rpauuecKy;

e OIIGHMBATH HAJESKHOCTb HWH(POPMAIMH IO CAMOCTOSTENBHO C(HOPMYIUPOBAHHBIM
KPUTEPHSIM.

2) VYHuBepcaibHble KOMMYHHMKATHBHbBIE JCHCTBHUSA, 00ecneunBaoT C(HOPMHUPOBAHHOCTH
COIIMAIbHBIX HABBIKOB 00YJarOUIUXCSl.

Oomenmne:

e BOCIpPUHUMATb U (POPMYJIHPOBATH CYXKJIEHUS B COOTBETCTBUU C YCIOBUSMU U
LEeJIMU  OOILEHUs; SICHO, TOYHO, IPAMOTHO BbIpaXKaTh CBOIO TOUYKY 3pEHHUS B
YCTHBIX M IIMCBMEHHBIX TEKCTaX, aBaTh IIOSICHEHUs IO XOJy PELICHHs 3aJayy,
KOMMEHTHPOBATh IIOJy4YEHHBIN PE3yibTarT;

e B Xo0ze OOCYXIEHHUS 3aJaBaTb BOIPOCHl IO CYWECTBY OOCYXHaeMOH TEMBI,
npoOsieMbl, pelaeMoil 3ajauyd, BbICKA3bIBATh WJEH, HAIEJIEHHbIE Ha IIOUCK
pEILIEHUs; COIOCTABIATh CBOM CYXKIEHUSA C CYKIEHUSAMU IPYTHUX YYaCTHUKOB
Janora, OOHApYKHMBAaTh pa3jIMyde M CXOJCTBO TO3WIUH; B KOPPEKTHOH (opme
(dbopMynHpoBaTh pa3HOTIACUS, CBOM BO3PAXKEHUS,

e IIPEACTABIIATH PE3YJbTATHl PEHICHUS 3aJadd, OKCIEPUMEHTA, MCCIECI0BaHu,
IPOEKTa; CaMOCTOSATENbHO BBIOMpPaTh (opMaT BBICTYIUIEHHS C YYETOM 3aaay
MpEe3eHTAUU U OCOOEHHOCTEN ayIUTOPHUH.

CoTpyaHN4eCTBO:

e TIOHMMATh W UCIOJIH30BATH MMPEUMYIIECTBA KOMAaHIHON ¥ MHINBUAYATLHONU pabOTHI
Opy pelleHUH Y4eOHBIX 3a/1ad; NPUHUMATh 1Lelb COBMECTHOM JEATEeNIbHOCTH,
IUTAHUPOBATh OPTaHW3AIMIO COBMECTHOM pabOThI, pacmpelelnsiTh BUABI PadoT,
JIOTOBapHUBaThCs, 00CY)KIaTh IMpoOLEecc M pe3yiabTaT paboThl; 0000maTh MHEHUS
HECKOJILKHX JIFOJIEH;

e y4acTBOBaTh B TpyNmoBeIX (opmax paboTel (0OCYkIeHHs, OOMEH MHEHUI,
MO3TOBBIE IITYPMbI U UHBIC); BBIOJIHITH CBOIO YacTh pabOThl U KOOPIUHUPOBATH
CBOMU JICMCTBUS C APYTMMHU WIEHAMH KOMaH/Ibl; OLIEHUBATh Ka4eCTBO CBOET0 BKJIaa
B OOmMHWH TPOIYKT TO KPUTEPHSIM, CHOPMYIHPOBAHHBIM  yYaCTHUKAMHU
B3aUMO/ICHCTBUS.

3) YHuBepcanbHble peryJsiTHBHbIE JCHCTBHS, 00eCIIeYnBaOT (GOPMHUPOBAHNUE CMBICIOBBIX
YCTAHOBOK M KU3HEHHBIX HABBIKOB JTUYHOCTH.

Camoopranusanms:



e COCTaBJATH IUIAH, aJTOPUTM pEIICHUs 3aJaud, BBIOMpATh CIIOCOO pEIICHUs ¢
Y4ETOM HMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHHUH C Y4€TOM HOBOW MH(OPMAIIUH.

CaMOKOHTPOJIB:

e BJAJCTh HABBIKAMHU ITO3HABATEJIbHOW pPEQIEKCHH KaK OCO3HAHMS COBEPIIACMBIX
JNEHCTBUI W MBICIUTEIBHBIX IPOIIECCOB, MX PE3YyIbTAaTOB; BIAJETh CIIOCOOAMU
CaMOIIPOBEPKH, CAMOKOHTPOJIS TIPOIIecca U Pe3yJIbTaTa PEIICHUs] MaTeMaTHIeCKOM
3aJ1auy,

e TPEABUACTH TPYAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTh TIPH PCEIICHUU 3aa4H,
BHOCHTH KOPPEKTHUBBI B JICATEIHHOCTh HA OCHOBE HOBBIX OOCTOSITENHCTB, AHHBIX,
HalJIEHHBIX OMIMOOK, BBIABJICHHBIX TPYAHOCTCH;

e OIICHMBAaTh COOTBETCTBHE pe3yJbTaTa LEIU U YCIOBHUSIM, OOBSICHATH MPUUUHBI
JTOCTHIKEHUS WM HEOCTHUKEHHS Pe3yabTaTOB ACSITENbHOCTH, HAXOAUTH OMIHOKY,
JIaBaTh OLICHKY PUOOPETCHHOMY OIIBITY.

IIpeanmeTHBIE pe3ybTaThl
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OHepI/IpOBaTI) IIOHATUSAMMU. TOYKa, HpﬂMaf{, ITIJIOCKOCTB.

[IpuMeEHATh aKCHOMBI CTEPEOMETPUM W CIEIACTBUSL U3 HUX IIPU PELICHUU I'€OMETPUYECKHX
3a/1a4.

OnepupoBath NOHATHAMU: NapaIEIbHOCTh U MEPIEHAUKYIISIPHOCTD MPSMBIX U IUIOCKOCTEH.
KnaccugunupoBars B3aMMHOE pacioioKeHNE IPSIMBIX U IJIOCKOCTEN B MPOCTPAHCTBE.

OnepupoBaTh NOHATUSAMU: JIBYTPAaHHBIN YTOJ1, TpaHH JIBYTPAHHOTO yIiia, pedpo JABYIPaHHOTO
yria; JUHENHBIA yroJl ABYTPAHHOIO YIJIa; IPalyCHasl Mepa IBYIPaHHOIO YIJIa.

OHepI/IpOBaTI) IMOHATUAMHA. MHOTOIPAHHUK, BBIHyKJ'II:Iﬁ u HGBBIHYKHLIﬁ MHOTI'OrpaHHUK,
QJICMCHTBI MHOT'OI'paHHUKA, HpaBHJ’ILHLIfI MHOT'OT'paHHUK.

Pacrio3HaBaTh OCHOBHBIC BHJBI MHOTOTPAaHHHMKOB (MHpamua, MpPU3Ma, HPSIMOYTOJBHBIH
napasuiesienuIe, Kyo).

KraccuduimpoBats MHOTOIPAaHHUKH, BBIOMpasi OCHOBaHUsI ISl KiacCU(UKAIMU (BBITYKIIbIC
U HEBBINYKJIbIE MHOIOI'PAaHHMKH, IMPAaBWIbHBIE MHOTOI'PDAHHMKH, IIPSIMbIE U HAKJIOHHBIE
MPU3MBI, TAPAIUICICTTATIC/IBI).

OnepupoBarh NOHATHUAMU. CEKYIAs TUIOCKOCTh, CEYEHNE MHOTOIPAaHHUKOB.

OOBACHATH IIPUHIUIIBI TTIOCTPOCHUSA CEUYeHMH, HCIOJIb3Ys MCTO CJICIOB.

CTpouTh CEUYCHHS MHOTOTPAHHHUKOB METOJIOM CJICJIOB, BBITIOJHSTH (BBIHOCHBIE) ILIOCKHE
YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYP: BUJ CBEPXY, COOKY, CHU3Y.



Pemrate 3ala4i Ha HAXOXJACHUC I'COMCTPHUYCCKUX BCIWYHH I10 06pa3uaM Wi aJIrOpuT™Mam,
IIPUMCEHAA U3BECTHBIC aHAIUTUYCCKHUE MCTOABI IIPHU PCHICHUN CTaHAAPTHBIX MAaTEMATHUYCCKUX
3a1a4 Ha BbIYHCIICHHUC paCCTOSIHI/IfI MCKAY ABYMS TOUYKaMH, OT TOYKHU OO HpHMOﬁ, OT TOYKHU
A0 IIOCKOCTH, MEXKAY CKPCIIUBAOIIUMUCS ITPAMBIMH.

PemraTe 3aa4i Ha HAXOXIACHUC I'COMCTPHUYCCKUX BCIWYHH I10 06pa3uaM HJIN aJITOPHUTMaM,
IMPUMCHAA U3BECTHBIC aHAJIMTUYICCKHUC MCTOBI IIPU PCHICHUH CTAHAAPTHBIX MAaTCMATHUYCCKUX
3aa4 Ha BBIYHCIICHHE YIJIOB MCXKAY CKPCIIHBAIOIIUMUCA IIPAMBIMH, MEXIY HpHMOﬁ u
IIOCKOCTBIO, MCKY INIOCKOCTAMM, ABYI'PAHHBIX YIJIOB.

Bbrumcisite 00beMbl M IUIOIIAIH TTOBEPXHOCTEH MHOTOrpaHHUKOB (MpH3Ma, MUpamuia)
npuMeHeHHeM (OpMyJ; BBIYHCIATH COOTHOLICHHS MEXAY IUIOMaIsIMU TOBEPXHOCTEH,
o0beMamMH MOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATUAMHU. CUMMETPUS B IIPOCTPAHCTBE; ILIEHTP, OCb U IIJIOCKOCThb
CUMMETPUH; UEHTP, OChb U INIOCKOCTh CUMMETPUH (PUTYPHI.

W3BnekaTh, mpeoOpa3oBBIBATE W HMHTEPIPETUPOBATh HH(POPMAIUIO O MPOCTPAHCTBEHHBIX
reoMeTpruecKuX (hUrypax, npeicTaBICHHYIO Ha YepTeKaxX U PUCYHKAX.

[IpumensTs reomerpudeckne (GakThl UL pEIICHHs  CTEPEOMETPHUYECKHX  3ajad,
MIPEANOJIAraoluX HECKOJIBKO 1IAroB PEIICHMS, €CIIU YCIOBUS IPUMEHEHUS 3a/1aHbl B IBHON

dopme.

[IpuMeHATH DpOCTEHIINME NPOTrPaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHHUKALIMOHHBIE
CUCTEMBI IIPU PELICHUHN CTEPEOMETPUYECKUX 3a/1a4.

[IpuBoguTe mpUMEpPBI MAaTEMATHYECKUX 3aKOHOMEPHOCTEM B NPUPOAE U  KHU3HH,
pacro3HaBaTh IPOSBJICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

HpI/IMeH}ITB IOJYYCHHBIC 3HAHHSA Ha IIPAKTUKE. aHAJIU3UPOBATHh pPCAJIBHBIC CUTyalud H
INPUMCHATh HU3YYCHHBIC TIOHATHUA B IMPOHECCE TMOUCKA PCIICHHMA MAaTCMAaTHUYCCKU
C(l)OpMy.TIHpOB&HHOﬁ HpO6HCMBI, MOZACIIMPOBATh PCAJIBHBIC CUTYAllUHW HA SA3BIKEC I'€OMCTPUU,
HCCICA0BATh MMTOCTPOCHHBIC MOACIIN C NCITIOJIB30BAHUCM I'€COMCTPHICCKUX MMOHATUH U TEOPEM,
arrapara aJ'IFe6pLI; pemaTtb MTPAKTUYCCKHUEC 3aadd, CBA3AHHBIC C HAXOXKICHUCM
reOMCTPHUICCKUX BCINYHH.

11-i1 kaace

OnepupoBarh MOHATHUSAMH: IMIIMHIPUYECKAS MOBEPXHOCTh, 00pa3yooIlne UIHHIPHIECKON
HOBerHOCTI/I; I_[I/IJ'II/IH)Ip; KOHHNYECCKasA HOBerHOCTL, 06pa3y10n11/1e KOHI/I‘-IGCKOI\/’I HOBerHOCTI/I,
KOHYC; chepudeckasi TOBEPXHOCTb.

Pacrnio3naBath Tena BpaieHus (IWIMHAP, KOHYC, cdepa U 1miap).

OOBACHATH CIIOCOOBI MOJIy4CHUA TCJI BpAILICHUA.

KaccudummpoBats B3anMHOE pactoyioxkeHue chepsl U MITOCKOCTH.



OHepI/IpOBaTI: IMOHATUSIMMU. Hl&pOBOfI CETMCHT, OCHOBAaHUE CETMCHTA, BBICOTA CCTMCHTA,
HIaPOBOﬁ CJIOI>'I, OCHOBAHHE LIapOBOTIO CJIOA, BBICOTA NIApPOBOTO CJIOA, mapOBOﬁ CCKTOD.

Beruncaste 00beMBbl M IUTONIATN TOBEPXHOCTEH TEN BPAIICHUS, T€OMETPUYECKUX TN C
npUMEHEHHEM (OPMYIL.

OnepupoBarh MOHATUSMU: MHOTOTPAaHHUK, BIUCAHHBIN B cpepy U ONMUCAHHBINA OKOJIO CEpHI,
cdepa, BIIMcaHHAs B MHOTOTPAHHUK HITU TEJIO BPAIICHHUS.

BeMucnsaTs COOTHOIECHUS MCKAY IJIoIagaMu HOBerHOCTeﬁ 1 00beMaMu HOI[06HLIX TCII.

N300paxkaTh u3yyaemble (QUTYpbl OT PYKH M C TNPUMEHEHHEM IPOCTBIX YEPTEHKHBIX
UHCTPYMEHTOB.

BbInonHsITh (BBIHOCHBIC) TUIOCKHUE YEPTEKH M3 PHUCYHKOB MPOCTBIX OOBEMHBIX (HUTYp: BHUI
CBEpXY, COOKY, CHU3Y; CTPOUTh CEYECHHUs TeJl BPaILCHUS.

W3Bnekarb, MHTEPHIPETUPOBATH M MPeoOpa3oBbIBaTh HMH(OPMALMIO O MPOCTPAHCTBEHHBIX
reOMEeTpUUYECKUX PUTypax, MPEJCTABICHHYIO Ha YEpTEXKaxX U PUCYHKaX.

OnepupoBatrh MOHATHEM BEKTOP B IIPOCTPAHCTBE.

BbInonHATE 1€UCTBUS CIIOKEHUSI BEKTOPOB, BHIYMTAHUSI BEKTOPOB U YMHOKEHHUS BEKTOpa Ha
YUCIIO, OOBICHATEH, KAKUMH CBOMCTBAMHU OHH 00JIaIaloT.

[IpumensTH NpaBUIIO NapauIeIenunea.

OnepupoBaTh TMOHATUSMHU. JEKApTOBbI KOOPJIWHATBI B IPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOpAa, PAaBEHCTBO BEKTOPOB, KOOPJIMHATHI BEKTOPA, YroJl MEXAY BEKTOPAMHM, CKaJSIPHOE
IIPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIJIAHAPHBIE BEKTOPHI.

HaXOI[I/ITB CYMMY BCKTOPOB H IIPOU3BCIACHUC BCKTOpAa Ha YUCIIO, YIOJl MCKAY BCKTOpaMH,
CKaJIApHOC MMPOMU3BCACHUC, PACKIAABIBATE BEKTOP IO ABYM HCKOJIJIMHCAPHBIM BEKTOPAM.

3aI[aBaTB IJIOCKOCTb YPaBHCHHUEM B I[GKapTOBOfI CUCTCMEC KOOpAWHAT.

HpI/IMeH}ITB reoOMCTPHUICCKUC (I)aKTLI HJIA peuICHud CTCPCOMETPUICCKUX 3aaad,
npeanojararomux HECKOJBKO MIaroB pe€liCeHud, €CJIIN YCIIOBUA IIPUMCHCHUA 3aaHbl B SIBHOU

dopme.

Pemrate mpocreiiiine reoMeTpuuecKue 3alaud Ha MPUMEHEHHE BEKTOPHO-KOOPIUHATHOTO
METO/1a.

Pemrats 3aJa4d  Ha JO0Ka3aTCiIbCTBO MAaTCMAaTHUYCCKUX OTHONIICHUU W HaXO0XJICHUC
TeOMCTPHUICCKUX BCIUYHUH II0 06pa3uaM WK aJIrOpUTMaM, NPHUMCHASA U3BCCTHBIC MCETO/bI
IIpH pCHICHUN CTAHAAPTHBIX MAaTEMATUYCCKHX 3a/1a4.

HpI/IMCHHTB HpOCTGfIH.IPIC nporpaMMHBIC CpPCACTBA U SJICKTPOHHO-KOMMYHHKAIIMOHHLIC
CHUCTCMBI ITPU PCHICHUHN CTCPCOMETPUUCCKHX 3a/1a4.



IIpuBoguTe mpUMEpPBl MAaTEMATHYECKUX 3aKOHOMEPHOCTEM B IPUPOAEC U  KU3HH,
pacro3HaBaTh IPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHsTh MOJTy4YEHHbIE 3HAHWS Ha MPAaKTHKE: aHAIU3UPOBATh peajbHble CUTyallUd U
MPUMEHATh HW3YYCHHBIC TIOHATHUA B MPOIECCe TIOUCKA pEeHIeHUsT MaTeMaTH4YeCKU
chOopMyIUPOBAHHON MPOOJIEMbI, MOJIETUPOBATh PEAIbHBIE CUTYallUHd Ha S3bIKE T€OMETPUH,
HCCIIEA0BaTh MOCTPOCHHBIE MOCIIU C UCIIOJIb30BAHUEM T€OMETPUUECKUX MOHATUN U TEOPEM,
anmapata aireOppl; pemiatb MpPaKTUYECKUE 3aJaud, CBSA3aHHBIE C HAXOXKICHUEM
F€OMETPUUYECKUX BEJTUYHUH.

Coaep:xanue yueOHOro Kypca

10-i1 k1ace
IIpsiMmble U MJIOCKOCTH B MPOCTPAHCTBE

OcHOBHBIE MOHATHUS cTepeoMeTpur. Touka, mpsiMasi, MI0CKOCTb, MPOcTpaHCcTBO. [TonaTne 00
AKCHOMAaTUYECKOM IIOCTPOCHUM CTEPEOMETPUU. AKCUOMBI CTEPEOMETPUM U CIECACTBUSA U3
HHUX.

B3aumHoe pacnosnoxeHue NpsMbIX B MPOCTPAHCTBE. IEPECEKaOLIUecs, NapajuleIbHble U
cKpeuuBaromuecs: npsmele. I[lapaanenbHOCTh NPSAMBIX U IUIOCKOCTEHl B MPOCTPaHCTBE:
napaJljiICJIbHBIC MPAMBIC B HpOCTpaHCTBe; mapaluICJIbHOCTh TPEX Hp?[MI)IX; napaajiCIbHOCTb
MPSIMON M IUIOCKOCTH. YTIIBI C COHANPAaBICHHBIMU CTOPOHAMH, YIOJI MEXIY HNPSMBIMH B
npoctpaHcTBe. [lapajuielbHOCTE  INTOCKOCTEH: MapajuleibHbIE IUIOCKOCTH; CBOMCTBA
napajieNbHbIX IutockocTed. [Ipocteiimme npocTpaHCTBEHHblE (UIYpBl Ha IIOCKOCTH:
TeTpa’ap, Ky0, mapajienenue]]; IOCTPOCHUE CEYEHU.

IlepneHIUKYIAPHOCTD NPSAMOU U IJIOCKOCTH. NEPIEHAUKYIIAPHBIE IPSIMBIE B IIPOCTPAHCTBE,
IIpsIMBIE MTAPAJUICIIbHBIE U MEPIIECHINKYISPHBIE K INIOCKOCTH, MPU3HAK NEPIEHANKYIIPHOCTH
IpsAMOM M IIJIOCKOCTH, TEOpeMa O MpsAMON MEPIEHIUKYIAPHOU IIIIOCKOCTH. YIJBI B
IIPOCTPAHCTBE. YrOJ MEXAY NPSIMOW M IUIOCKOCTBIO; ABYTPaHHBIM YroJjl, JIMHEWHBIA YroJl
IBYTpaHHOro yria. llepneHaukynsp ¥ HaKJIOHHBIE. PAacCTOSTHUE OT TOYKHU JO IUIOCKOCTH,
paccrosHue OT MpsMOW /10  IJIOCKOCTH, MpoeKuus (GuUrypsl Ha  IUIOCKOCTb.
IlepnieHIUKYIAPHOCT IUIOCKOCTEH: IIPHU3HAK MEPIEHIUKYIAPHOCTH JABYX IUIOCKOCTEN.
TeopeMa 0 Tpex nepneHauKyIIsIpax.

MHOrorpaHHUKHU

[TonsiTHE MHOTOTpAaHHMKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPAHHUKA, BBITYKJIbIE U HEBBITYKIIbIE
MHOTOTpAaHHHUKH, pa3BepTKa MHOrorpaHHuka. llpuama: nN-yronbHas mnpu3Ma, TpaHd H
OCHOBaHHUSl TMPHU3MBbI, MpsiMasi U HAKJIOHHAs NpPU3MbI; OOKOBas W TMOJHAs TOBEPXHOCTh
npusmbl. [lapannenenunes, npsMOyroJibHBINA Mapajuienenunen u ero cpoiicraa. [lupamuma:
N-yrojpHas MHpaMuja, TPaHU U OCHOBaHHE MUPAMHUJBI;, OOKOBas U IOJIHAS TMOBEPXHOCTh
NUPaMU/bl, TpaBUIbHAA M yCEUYEHHAs MUPaMUAA. OJEMEHTbl NpPU3Mbl U MUPAMUJBL.
[IpaBmiibHBIE MHOTOTPAHHUKHU: MOHSATHE MPaBUJIBHOIO MHOTOTPAHHMKA; MpaBUiIbHAs MPU3Ma
U TpaBWJIbHAs MHpaMHJIA, MpaBUIbHAs TPEyrojbHas MHUpaMHIa W MPaBUIBHBIN TETpa’Jp;



ky0. IlpencraBieHre O MPaBUIBHBIX MHOTOTPAHHUKAX: OKTadAp, MOACKAdIP U HKOCAIIP.
CeueHus MPU3MBI U TUPAMU/IBI.

CI/IMMeTpI/IH B IIPOCTPAaHCTBE. CHMMCTPHUsS OTHOCHUTECJIIBHO TOYKH, HpHMOﬁ, IIJIOCKOCTH.
OJEMEHTBI CUMMCTPUU B IMUPpaAMUJaX, HapaJuICICIIUIICAaX, IPaBUJIbHBIX MHOTOTpaHHUKAX.

Bbruuciienue 31€MEeHTOB MHOIOIpaHHMKOB: pebpa, nuaroHanu, yrisl. Ilnomans GokoBoit
IIOBEPXHOCTH U IIOJIHOM ITOBEPXHOCTU NPAMOW NPU3MBI, IUIONIAJb OCHOBAHWM, TEOpeMa O
OOKOBOW MOBEPXHOCTH HpAMOM mpu3Mmsbl. Ilnomans G0KOBOH MOBEPXHOCTH M MOBEPXHOCTU
MPaBUIBHON MHUpPaMHJIBI, TEOPEMa O IUIOMAAM ycedeHHOW mupamupsl. [lonstue 06 oobeme.
O0bem nupaMupl, IPU3MBbI.

[Tomo6uble Tema B mpocTtpaHcTBe. COOTHOMICHHS MEXAY IUIOMIAASIMH IIOBEPXHOCTEH,
00beMaMu ITOI00HBIX TE.

11-i kaace
Tena BpaueHnus

Hunuaapuyeckass MOBEPXHOCTb, O0pa3yrolMe LWIMHIPUYECKON IOBEPXHOCTH, OCh
UWIMHIPUYECKONH moBepxHOcTH. LunmuHap: ocHoBaHus u  OOKOBas  IOBEPXHOCTB,
o0pa3yrolas U 0Ch; IJIOMAab OOKOBOW U TIOJHOW MOBEPXHOCTH.

Konunyeckass moBepXHOCTb, 0Opa3yloline KOHHYECKONM IIOBEPXHOCTH, OCb U BEpIIMHA
KOHMUYECKOH moBepxHocTU. KoHyc: OCHOBaHME M BeplIMHA, 00pa3ylomias U OCh, IUIOIAAb
OOKOBOH U MOJHOW MOBEPXHOCTH. Y CEUEHHBII KOHYC: 00pa3yroliie U BbICOTAa; OCHOBAHUS U
O0KOBask MOBEPXHOCTb.

Chepa m map: ueHTp, paaudyc, IuUaMeTp; IUIOIAAb IOBEPXHOCTH cdepbl. Bzanmuoe
pacnosnoxeHue cepsl U MI0CKOCTH; KacaTellbHas MII0CKOCTh K cdepe; Mmiomaab chepsi.

I/I306pa)i(eHI/Ie TCJI BpalllCHUS Ha MIJIOCKOCTH. PasBepTKa OUJINHApPA U KOHYCA.

KoM0OuHanmu ten BpaieHuss ¥ MHOTOrpaHHUKOB. MHOTOTpaHHUK, OTIMCAHHBIM OKOJIO chepsl;
cdepa, BIMcaHHAs B MHOIOI'PaHHMK, WM TEJIO BpAILlEHUS.

[Tonsitne 06 oObeme. OcHOBHBIE cBoiicTBa 00BeMOB Ten. Teopema 00 oObeme
PSIMOYTOJIBHOTO TapaslIeNienuIe/ia U ciaeacTBus u3 Hee. O0beM nuimHapa, konyca. Oobem

Iapa u Iiomaab chepsl.

[Tomo6ubie Terma B mpocTpaHcTBE. COOTHOHICHHS MEXAY IUIOMAASIMH TOBEPXHOCTEH,
o0BeMaMu TT0JI00HBIX TEIT.

Ceuenns mwimHApa (mapaulelbHO W NEPHEHIAMKYISIPHO OCH), CEYCHUS KOHyca
(mapasienbHOE OCHOBAHUIO U ITPOXOAIIEe Yepe3 BEpIINHY), CCUCHHUs mapa.

BekTopbl M KOOPAUHATHI B IPOCTPAHCTBE



BekTop Ha mimockocTy U B mpocTtpaHcTBe. CI0KEHHE M BHIYMTAHUE BEKTOPOB. Y MHOXKEHUE
BEKTOpa Ha uucio. PasnmokeHue BEKTOpa IO TpeM HEKOMIUIaHapHbIM BekTopam. lIpaBuio
napajienenuiena. PemeHne 3aaad, CBA3AHHBIX C IPUMEHEHUEM NPaBWI JIEUCTBUM C
BekTopamu. IIpsiMoyronpHas cuctemMa KOOpAMHAT B MPOCTpaHCTBE. KoopauHATHI BEKTOpA.
[Ipocreitmue 3agaun B KOOpAMHATAX. YTOJ MEXay Bekropamu. CKalsipHOE IMPOU3BEICHUE
BEKTOpPOB. BhrunciieHre yriioB MeXAy MPSMBIMU U IUIOCKOCTSIMHU. KoopauHaTHO-BEKTOPHBIN
METO/I [IPY PELIEHUHU T€OMETPUUECKUX 3a]ay.

TemaTu4eckoe NJIAHUPOBaAHUE

10-# knacc
KosmmuecTBo yacos DJIeKTPOHHbIE
Ne | HammeHoBaHMe
) (umdposbie)
7| pa3nesioB n Tem Beer | Kontpoabnbi | [IpakTHueckH |oGpazoBaTeabubl
I | MporpaMMel 0 e paéoTsI e paéoTnI e pecypel
DIIEKTPOHHBIN
00pa3oBaTeNbHbIN
pecypc
«/lomarnue
3aganus. Cpengnee
Baenenue B ! pent
1 10 oOree
CTEPEOMETPHIO
obOpa3oBaHue.
I'eomeTpusy», 10—
11 xnacc, AO
«3narenspcTBO
"[Ipocemienue»
Tpenaxep
[TpsiMble ¥ TIIOCKOCTH B .
DOCTDAHCTEE «O061aKo 3HAHUI.
2 HI; aJ'IIJ)'IeJ'IBHO(.:TBH SIMBI 12 1 Maremaruia. 10
X HanIOCKOCTefI P knace, 00O
«DuzukonJlad»
[leprieHIUKYISIPHOCTD
3 PHEHAMIYTIPHOCT — 1 12 <.>
MPSIMBIX | TJIOCKOCTEH
VYTIIbI MeXKIY TIPSIMBIMA
4 Ay 1P 10 1 <.>
U TUTOCKOCTSIMHU
5 | MHororpaHHuku 11 1 <.>
O0BembI
6 9 1 <>
MHOTOTPaHHUKOB
[ToBTOpEHME: ceueHUS
7 p ’ 4 1 <.>
pPacCTOSHUS U YTIIbI




OBIIEE KOJIMYECTBO

YACOB I10 [TPOT'PAMME 68 ‘ 5 ‘ 0 ‘
11-i xkiace
KoauuecTBO 4acoB DJIeKTPOHHbIE
HanmMmenoBanue
Ne (undposbie)
/| PA3AEI0B H TEM Beero | KOHTPOLHBIC | [IAKTHYCCKHE | gfpazoaTebHbIe
nporpamMMBbl pa6oThbI paboThbI pecypeb
DNEKTPOHHBIN
o0OpasoBaTebHBIN
pecypc «Jlomaiinue
3amanus. CpengHee
1 | Tena Bpamenus 12 o0riee oOpazoBaHHe.
I'eomerpus», 10-11
kiacc, AO
«M31aTenscTBO
"[Ipocsermienue"»
Tpenaxep «Ob6mako
3HaHui». MaTteMaTuka.
2 OO0BEMEI TelI 5 1 11 knace, 000
«DusuxonJlad»
Bexkrops! n
3 KOOpJIMHATHI B 10 1 <.>
MIPOCTPAHCTBE
IToBTOpEHUE,
4 00o0011IeHHE, 7 1 < >
CHUCTEMATHU3ALUS
3HAHUMN
OBIIEE
KOJIMYECTBO
YACOB I10 34 3 0

[TPOI'PAMME




