PaGouas nporpamma yuyeoHoro kypca «I'eomerpus» 6azosoro ypous aiasa 10-11-x
KJIACCOB

IHosicHUTEeABbHAA 3aAIIMCKA

PaGouas mporpamma yueOHOTo Kypca «I'eomeTpus» 6a30BOro ypoBHS JUIsl 00yJarOIIHXCs
10-11-x kmaccoB MBOY «Cpennsisi o01ieo0paszoBarenpHas mkoia Ne 12y pazpaboTana B
COOTBETCTBHH C TPEOOBAHHSIMH:

e @epnepanpHoro 3akoHa ot 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit
Denepaununy;

e mpukaza MunoOpHayku ot 17.05.2012 Ne 413 «O06 yTBepkaeHnn GeaepaibHOro
roCyJapCTBEHHOTO 00pa30BaTeIBLHOIO CTaHAapTa CpeIHEero ooiero 00pa3oBaHus»
(c U3MEHEeHUAMH, BHECEHHBIMHU TIpUKa3oM Munnpocsenienus ot 12.08.2022 Ne
732);

o mnpukaza MunmnpocsemeHus ot 18.05.2023 Ne 371 «O6 yTBep:xaeHuu ¢eaepaibHOi
00pa3zoBaTenbHON MPOTrpaMMBbl CPETHET0 00IIET0 00pa30BaHUSY,

o mnpukaza MunmnpocsemieHus ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu [lopsaka
OpraHu3aIliH U OCYIIECTBIICHHS 00Pa30BATEIBHON NEATETLHOCTH 110 OCHOBHBIM
00111e00pa30BaTeIbHBIM ITPOrpaMMaM — 00pa30BaTeIbHBIM IIPOrpaMMam
Ha4YaJIbHOTO OOIIIEr0, OCHOBHOT'O OOIIETO M CPEHEro 0011Iero 00pa3oBaHus»,

e CII2.4.3648-20 «CanuTtapHO-3MHUIEMUOIOTHYECKUE TPEOOBAHUS K OpraHU3alUsiIM
BOCIIUTAHHS U O0YYCHHUS, OTABIXA U O3[JOPOBIICHUS ACTEH M MOJIOJICKI,
YTBEPKACHHBIX IOCTAHOBJICHHEM TIJIABHOTO caHUTapHOTro Bpaya oT 28.09.2020 Ne
28;

o CanlluH 1.2.3685-21 «I'urnennueckue HOPMaTUBBI U TPEOOBaHUS K 00ECTIEUCHHIO
6e3omacHoCcTH U (M) O€3BPEAHOCTH TS YeoBeKa (PaKTOPOB CPeIbl OOUTAHUSY,
YTBEP)KJICHHBIX TOCTAHOBJIEHUEM IJIaBHOTO caHUuTapHoro Bpaya ot 28.01.2021 Ne
2;

e KOHIICTIIIMU PA3BUTHUSI MATEMATUYECKOTO 00pa30BaHMUs, YTBEPKACHHOMN
pacniopspxerneM IIpaButenscTBa ot 24.12.2013 Ne 2506-p;

e yueOHOro MjIaHa cpeHero oouero o0pa3oBaHus, yTBepkKIEHHOIO IPUKA30M
MBOY «Cpennsis obmeodpazoBatensHas mkona Ne 12 ot 31.08.2023 Ne 175 «O6
YTBEP)KJIEHUH OCHOBHON 00pa30oBaTeIbHON MPOrpaMMBbl CPEHETO OOIIETOo
00pa3zoBaHUs»;

e (enepanbHOil paboueil mporpammsl yueOHOTo Kypca «I'eoMeTpus», KOTOpbIi
BXOJIUT B cOCTaB yueOHoro npeamera «MaTtemaTuka.

PaGouas mporpamma opreHTHpPOBaHA HA 11EI€BbIE TPUOPHUTETHI, CHOPMYIUPOBAHHBIE B
(dbenepabHON pabouelt mporpaMme BOCIIUTaHUs U B paboueit mporpamme Bocnutanus MbOY
«Cpennsist obeodpasoBarenpHas mkoiaa Ne 12y.

PaGouas mporpamma ydebHoro kypca «I'eomeTpus» 6a30BOro ypoBHS I 00YJarOIIUXCS
10-11-x xmaccoB pa3paborana Ha ocHOBe DejepaabHOr0 rOCYIapCTBEHHOTO
00pa30BaTeNpHOTO CTAHIAPTA CPEIHETO 00IIero 00pa3oBaHusl, C Y4€TOM COBPEMEHHBIX
MHUPOBBIX TPEOOBAHUH, MPETBABIAEMBIX K MATEMATHUECKOMY 00Pa30BaHUIO, M TPATUITAN
poccuiickoro oopa3oBanus. Peanuzaius mporpaMMbl 00ecTieYuBaeT OBIAJCHHE KIIFOUEBBIMU
KOMIIECTCHIHAMHA, COCTABIAIOIIUMHU OCHOBY IJId CaMOPa3BUTHUA U HCTIPCPBIBHOI'O



00pa3oBaHMsl, LEIOCTHOCTh OOIIEKYJIBTYPHOTO, IMYHOCTHOTO U TTO3HABATEIILHOTO Pa3BUTHS
JMYHOCTU 00Y4arOLIUXCS.

BaxkHOCTh yueOHOro Kypca reOMETPUH Ha YPOBHE CPEIHEro 00IIero 0opa3oBaHus
00yCIIOBJICHA TPAKTUYECKON 3HAYMMOCTBIO METAIIPEIMETHBIX M MTPEIMETHBIX PE3yIbTaTOB
00ydYeHHsI TECOMETPHUH B HAIIPABJICHUH JIMYHOCTHOTO PA3BUTHS 00YYAFOIINUXCH,
(dhopMupoBanus PyHKIIMOHAILHON MaTeMaTHIECKOW IPAMOTHOCTH, H3yYEHUS IPYTUX
y4eOHBIX AUCHUILINH. Pa3BuTHe y 00ydaronmxcs MpaBuIbHBIX MPEACTABICHUN O CYITHOCTH
Y TIPOUCXOXKICHUU T€OMETPUICCKUX a0CTPaKIIHiA, COOTHOIICHUH PEATBHOTO U HICATHHOTO,
XapakTepe OTPAKEHUSA MATEMAaTHYSCKON HAYKOH SIBJICHHH M ITPOIIECCOB PEAIbHOTO MHUPA,
MECTE T'€OMETPUH B CHCTEME HayK M POJIM MAaTEMAaTHUYECKOTO MOJICIIUPOBAHHS B HAYIHOM
MMO3HAHUH M B IMPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PCHUS
yUalmxcs, a TAKKe KaueCTB MBIIUICHUS, HECOOXOUMBIX JIJISl aIallTAlliU B COBPEMEHHOM
oO1iecTBe.

I'eomerpust sBISIETCS OTHUM M3 0A30BBIX MTPEIMETOB HA YPOBHE CPEAHETO O0MIETO
o0pa3oBaHMsl, TaK Kak o0ecreyrBaeT BO3MOKHOCTb U3YUE€HUS KaK AUCLUIUIUH €CTECTBEHHO-
Hay4HOU HaIlpaBJIECHHOCTH, TAK U TYMaHUTApHOM.

Jlornueckoe MblieHne, GopMupyeMoe Ipu U3y4eHUH 00y4YatOIUMHKCS TOHSITHIHHBIX OCHOB
Te€OMETPHUH U TOCTPOCHUH IEMOYKHU JTOTHUYECKHUX YTBEP)KICHUHN B XOJ€ peIlIeHuUs
T€OMETPUUYECKHX 3a/1a4, YMEHHE BBIIBUTATh U OMPOBEPraTh THMOTE3bI HETIOCPEICTBEHHO
MCIOJIL3YIOTCS IPU PEILICHUH 33]]a4 €CTECTBEHHO-HAYYHOTO LIMKJIA, B YaCTHOCTH U3 Kypca
bu3nKy.

YMeHue OpueHTUPOBAThCS B IPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJIb BO BCEX 00IaCTAX
NeSTeNIbHOCTH yesoBeka. OpHueHTalus 4elI0BeKa BO BpEMEHHU U MPOCTPAHCTBE —
HE00XO0AMMOE YCIIOBHE €0 COIMAIBHOIO ObITHS, POpMa OTpasKEeHHsI OKPYKAIOLIET0 MUPA,
YCIJIOBHE YCIIEUTHOIO MO3HAHUS M aKTUBHOTO MTPe00pa30BaHus JEHCTBUTENLHOCTH.
OnepupoBaHHe IPOCTPAHCTBEHHBIMU 00pa3aMy 0ObEANHSAET pa3Hble BUAbI YUEOHOH U
TPYJIOBOM AESITENbHOCTH, SBISETCS OJHUM U3 NPOPECCHOHATBHO BaXKHBIX KAYECTB, IO3TOMY
aKTyaibHa 3a7a4a (OpMHUPOBaHUS Y 00YUAIOIUXCS IPOCTPAHCTBEHHOT'O MBIIIICHHSI KaK
Pa3HOBUAHOCTH OOPA3HOI'O MBIIIIEHUS] — CYIIECTBEHHOTO KOMIIOHEHTA B MOATOTOBKE K
MIPAKTUYECKOH EATEIIbHOCTH 10 MHOTUM HalpaBJIEHUSIM.

Lenb ocBoeHMs MporpamMmbl yueOHOTO Kypca «I eomeTpusi» Ha 6a30BOM ypOBHE O0yUEHUS —
00111e00pa3oBaTeibHOE U OOIIEKYITYPHOE Pa3BUTHE O0YUAIOIINXCS Yepe3 00ecTeueHne
BO3MOYXHOCTH MPUOOPETEHUSI U UCTIOJIF30BaHUS CUCTEMATUYECKUX T€OMETPUIECKIX 3HAHUN
U AeMCTBUM, CIEIU(PUYHBIX T€OMETPHUH, BOBMOKHOCTH YCIEIIHOTO POAOIKEHUS
00pa3oBaHMs MO CHEIHATBLHOCTSIM, HE CBS3aHHBIM C MIPUKJIAJIHBIM HCIIOTh30BAHHEM
T€OMETPUU.

[Tporpamma o reomeTpru Ha 6a30BOM ypOBHE NIpEAHA3HAYCHA IJIsi 00YUAIOIINXCS CPETHEH
IIIKOJIbI, HE UCTIBITHIBABIINX 3HAYUTEIbHBIX 3aTPYAHEHHI Ha YPOBHE OCHOBHOT'O OOIIETO
obOpazoBanus. Takum 0O6pazoM, odydaromnuecs Ha 6a30BOM YPOBHE JTOJKHBI OCBOUTH OOIIIHE
MaTeMaTHYeCKUe YMEHHs, CBSI3aHHBIC CO CIEIU(UKON T€OMETPUN U HEOOXOAUMBIE TS
KN3HH B COBPEMCHHOM O6HICCTBG. KpOMe 9TOro, OHM UMEIOT BO3MOKHOCTb U3YUYUTH
reoMeTpuro 6osiee TTy00KO, €CH B TaibHEHIIeM BOZHUKHET HEO0OXOJMMOCTh B
rCOMECTPUICCKUX 3HAHUAX B HpO(l)eCCHOHaHBHOfI NCATCIIBHOCTH.



JlocTuKeHHe eI OCBOCHHSI POTPaMMbl 00ECTICUNBACTCS PEIICHUEM COOTBETCTBYIOIINX
3anad. [IppopuTeTHRIMU 3aa4aMu OCBOeHUs Kypca «I eoMeTpum» Ha 0a30BOM YPOBHE B
10—11-x knaccax ABJISKOTCA:

e (opmupoBaHue MpenCTaBICHHUS O TEOMETPUHN KaK YaCTH MUPOBOM KYJIbTYpHI U
OCO3HAHHE €€ B3aMMOCBSI3U C OKPYKAIOIIUM MHPOM,;

e (opmupoBaHUe MpenCTaBICHIS O MHOTOTPAHHUKAX U TeJlaX BPALICHUS KaK O
BRKHEUIIMX MaTEMATHYCCKUX MOJICIISX, IO3BOJISFOIINX OIMMCHIBATh U H3yYaTh
pas3HbIe SIBJICHUS OKPYXKAIOIIEro MHpa,

e (opmupoBaHUE YMEHHUS PACIIO3HABATH HA YEPTEIKAX, MOJICIISAX U B PEATBHOM MUPE
MHOTOTPAaHHHMKH U TeJla BpaIlleHUs,

e OBJIAJICHHE METO/IaMU PEIICHUS 33/1a4 Ha IOCTPOCHUS HA M300paKECHUSX
IPOCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHUE YMEHUS ONEPUPOBATH OCHOBHBIMH MOHATUSMH O MHOTOTPaHHUKAX
U TeJax BPALICHUs U UX OCHOBHBIMU CBOWCTBAMH;

e OBJIAJICHHE AITOPUTMAMH PEIICHUS OCHOBHBIX THUIIOB 3aJ1a4; (HOPMUPOBAHHE
YMEHUS TIPOBOJIMTH HECIIOKHBIE I0KA3aTENIbHBIC PACCYXKICHUS B XO/I€ PEIICHUS
CTEPEOMETPUYECKUX 3a/1a4 U 3aj1a4 C MPAKTHUYCCKUM COJICPIKAaHHEM,;

e Pa3BUTHE MHTEIUICKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN 00yYaromuxcs,
MI03HABATEBHOM aKTUBHOCTH, HCCIIEOBATEILCKAX YMEHUN, KPUTUIHOCTH
MBIIICHUS;

e (opmupoBanue GpyHKIIMOHAIBHOW IPAaMOTHOCTH, PEJICBAHTHON T€OMETPUH. YMEHHE
pacrio3HaBath MPOSBJICHUS T€OMETPHUYCSCKIX MOHATHI, 00BEKTOB U
3aKOHOMEPHOCTEW B PEANBbHBIX )KU3HEHHBIX CUTYAIUSIX U MPH U3YYEHUH JIPYTUX
y4eOHBIX IPEMETOB, MTPOSBICHUS 3aBUCMOCTEH U 3aKOHOMEPHOCTEH,
(dbopMynHpOBaThH MX Ha A3BIKE TEOMETPUHU U CO31aBaTh T€OMETPUUYECKIE MOJICIIH,
MPUMEHSTh OCBOCHHBII T€OMETPUUECKHI anmapar Jjisl pelIeHus MPaKkTUKO-
OpPUEHTHPOBAHHBIX 33]1a4, HHTEPIPETUPOBATh M OIICHUBATH ITOTyYCHHBIE
pe3yJbTaThI.

OTINYUTEIEHOM 0COOCHHOCTHIO MporpaMmsl ABJISICTCS BKIIFOUCHHUE B KYPC CTECPCOMETPUUN B
HaydaJi€ €ro u3y4cHus 3aaaq, p€uracMblX Ha YPOBHC HHTYUTHUBHOI'O ITO3HAHUWSA, U
OIPCACIICHHBIM O6p830M OpTraHHU30BaHHas pa60Ta Haa HUMH, YTO CHOCO6CTByeT pa3BUTHIO
JIOTUYCCKOr'0 U MPOCTPAHCTBCHHOI'O MBIIJICHH A, CTUMYJIUPYCT IMPOTCKAHUC HHTYUTUBHBIX
poneccoB, MOTUBUPYCT K z[aaneﬁmeMy HU3Yy4YCHUIO IMPEAMCETA.

HpennhoeHI/Ie OTAACTCA HAITIIIHO-KOHCTPYKTHUBHOMY METOY O6y‘IeHI/I$[, TO €CTh
TCOPECTUYCCKUEC 3HAHWA UMCIOT B CBOCH OCHOBE YYBCTBCHHOCTH Hpe}IMCTHO-HpaKTI/I‘IGCKOﬁ
JesITeNbHOCTU. Pa3BuTHE MMPOCTPAHCTBCHHBIX HpCIICTaBJIeHI/Iﬁ Y yqalmxcsa B Kypce
CTECPCOMETPHHU IMMPOBOAUTCHA 3a CUCT PCIICHUA 3a1a4 Ha CO3AaHUC IMTPOCTPAHCTBCHHBIX
O6p8.30B U 3a7la4 Ha OIICPpUPOBAHUC ITPOCTPAHCTBCHHBIMHA 06pa3aMH. COSII&HI/IC 06p333
IIPOBOAUTCA C OHOpOﬁ Ha HarJIIAHOCTB, a OIICPUPOBAHUC o6pa30M — B YCJIIOBHAX OTBJICHCHUSA
OT HAI'NIAAHOCTH, MBICJIICHHOT'O U3SMCHCHUSA €0 UCXOJHOI'0 COACPIKAHU .

OcHoBHBIE coiepkaTenbHbIe THHUN Kypca «I eomerpum» B 10-11-x kimaccax:
«MHororpanHukn», «lIpsiMble 1 IIIOCKOCTH B IPOCTpaHCTBEY, «Tena BpameHus», «Bekropbl
1 KOOPAMHATHI B MPOCTpaHCTBe». DOpMUpPOBAaHUE JIOTUYECKUX YMEHHI pacnpeensercs He
TOJIBKO IO COJIepKaTeIbHBIM JIMHUM, HO U 110 T0JIaM 00y4eHHUs Ha YPOBHE CpPeTHEro 00IIero
oOpazoBaHws.



Coneprxanrie 00pa3oBaHuUsl, COOTBETCTBYIOIIEE MMPEAMETHBIM Pe3yJIbTaTaM OCBOCHHS
paboueii MporpaMMsbl, pacpeIeICHHBIM 110 ToAaM 00y4YeHHsl, CTPYKTYPUPOBAHO TaKUM
00pa3oM, 4TOOBI OBJIaJICHUE TEOMETPUIECKUMU TMOHATHSAMHU ¥ HABBIKAMH OCYILECTBIISIIOCH
MOCIIEZI0BATENBHO U MOCTYNATEIbHO, C COOIIOIEHNEM TIPUHIIUIIA TPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKIIIOYAJIHMCH B OOIIYIO CHCTEMY T€OMETPHUECKUX MPEACTABICHUN
oOyuaroluxcs, pacupsis 1 yriayossis ee, 00pa3yst IpOYHbIE MHOKECTBEHHBIE CBSI3U.

Ha uzyuenue reomerpuun otBoauTcs 2 yaca B Heaenmo B 10-m kiacce u 1 yac B Henenro B 11-
M KJIacce, BCero 3a aBa roga ooydenust — 102 yueOHBIX vaca.

Jliig peanuzanuy IporpaMMbl UCIIONIb3YIOTCA YU€OHUKH, JOMYIEHHBIE K UCIIOJIb30BAHUIO
MIPY peaTh3aliy UMEIOIUX TOCYAAPCTBEHHYIO aKKPEAUTAILIUI0 00pa30BaTEIbHBIX MPOTPAMM
HaYyaJbHOTO 00IIEero, OCHOBHOTO OOIIEro, CpeTHEro 00IIero 00pa3oBaHus OpraHU3alUsIMy,
OCYIIECTBISIONTUMHI 00pa30BaTEIbHYIO EATEIBHOCTE, IMPUKa30M MUHIPOCBEIICHUS OT
21.09.2022 Ne 858:

e Maremaruka. I'eomerpust, 10 knace/Mepsinsak A.I'., Homuposckmii [I.A.,
[Tonouckuit B.b., Sxup M.C.; nox pex. [logonsckoro B.E., OOO «13natensckuii
nentp "BEHTAHA-I'PA®"y»; AO «M3narensctBo "IIpocBemenne’y,

e Maremaruka. ['eomerpus, 11 knacc/Mepsnsak A.I'., Homuposckuii [I.A.,
[Tononckuit B.b., SAxup M.C.; nox pen. [logonsckoro B.E., OOO «M3narenbckuii
uentp "BEHTAHA-I'PA®"y»; AO «M3narensctBo "l[IpocBemenne’y,

s <,.>.

DNeKTPOHHBIC 00pa30BaTEIILHBIC PECYPCHI, JOMYIIEHHBIC K HCIIOJIB30BAHUIO IPU PeaTn3aiuu
UMEIOIINX FOCYIAPCTBEHHYIO aKKPEIUTAIIMIO 00pa30BaTEIbHBIX IPOrPaMM HaYaJILHOTO
00111ero, OCHOBHOTO OOIIIETO, CPEeTHET0 00IIero oOpa3oBaHus MPUKa30M MUHIIPOCBEIICHUS
ot 04.10.2023 Ne 738:

DneKTpOHHBINH 00pazoBaTenbHbIN pecypc «Jlomamnue 3aganus. CpegHee ooiee
obpaszosanue. ['eomerpusi», 10-11 kmacc, AO «M3matenberBo "[IpocBenienue'»;
Tpenaxep «O06nako 3HaHui». Maremaruka. 10 knace, OOO «Duzuxon Jlady,
Tpenaxep «O0naxo 3HaHui». Maremaruka. 11 knace, OOO «®uzuxoH Jlad»;

o <,.>.

Il.1anupyemsble pe3yjabTaThl OCBOCHUS
y4e0HOro Kypca

JIMYHOCTHBIE Pe3yJabTaThI

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHUS MPOrpamMMbl yueOHOro Kypca «l eomeTpus»
XapaKTEepU3yIOTC:

I'paxxnanckoe BoCMTaHMe:



c(OPMHPOBAHHOCTHIO I'PAXKJAHCKON MO3UIIUN 00YJaIOLIerocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJIeHa POCCUKUCKOIr0 OOILIECTBA, IPEICTABICHHUEM O MATEMAaTUYECKUX
OCHOBaxX ()YHKLUMOHUPOBAHUS PA3IHUHBIX CTPYKTYD, SBJICHHUN, IPOLEAYD IPaKIaHCKOTO
obtecTBa (BHIOOPHI, OMPOCHI | TIP.), YMECHUEM B3aUMO/ICHCTBOBATh C COIUATbHBIMH
WHCTUTYTaMH B COOTBETCTBHUH C UX (PYHKIMSIMHU U HA3HAYCHUEM.

HanI/IOTH‘leCROQ BOCIIMTAHUE:

c(OPMHUPOBAHHOCTHIO POCCUICKON IPaXKIAHCKOW MICHTUYHOCTH, YBAXKEHUS K MIPOLLIOMY U
HAaCTOAILEMY POCCUNHCKON MaTEMATHUKH, LIEHHOCTHBIM OTHOILIEHUEM K JOCTHKEHUAM
POCCUICKMX MAaTEMaTUKOB U POCCUHMCKONW MaTEMAaTUYECKON IKOJIbI, K UCIIOJIb30BAHUIO ITUX
JTOCTIDKEHUH B IPYTUX HAYKaxX, TEXHOJIOTUSX, Chepax IKOHOMHKH.

I[yXOBHO-HpaBCTBeHHOFO BOCIIMTAHMA:

OCO3HAaHHEM JyXOBHBIX IEHHOCTEH POCCUIHCKOr0 HApOAa; C(hOPMUPOBAHHOCTHIO
HPaBCTBEHHOT'O CO3HAHUS, STHYECKOTO MOBEACHUSI, CBI3aHHOTO C MPAKTUYECKUM
MPUMEHEHHEM JOCTHKECHUI HAYKU U IeATEbHOCTHIO YICHOT0; OCO3HAHUEM JIMYHOTO BKIIAAA
B IIOCTPOCHHE YCTOHYMBOTO OYyIyIIEero.

JcTeTHYECKOE BOCIIUTAHUE:

9CTCTUYCCKUM OTHOUICHHUEM K MUPY, BKIIIO4Yas 3CTCTUKY MATEMATUYCCKUX SaKOHOMepHOCTeﬁ,
O6’beKTOB, 3a1a4, pemeHI/Iﬁ, paCCY)I(,HeHI/Iﬁ; BOCIIPUHUMYHNBOCTBIO K MATEMATHYCCKHUM
ACIICKTaM PAa3JIMYHbIX BUAOB UCKYCCTBA.

dusnyeckoe BOCIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHUS PUMEHATh MaTeMaTHUECKUE 3HAHUS B MHTEPECaxX 3/[0pOBOTr0O
1 Oe30macHOro o0pasa )KU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 370pOBbBIO (370pOBOE
NUTaHue, cOalaHCUPOBAHHBIA PEKUM 3aHATUHN U OTIbIXA, PETYyJspHas pU3nuecKas
AKTHBHOCTB); (PU3NUECKOTO COBEPIICHCTBOBAHUS, IIPU 3aHATHUSIX CIIOPTHBHO-
03710POBUTEIBHON JEATENBHOCTBIO.

TpynoBoe Bocniuranue:

TOTOBHOCTBIO K TPYly, OCO3HAHHEM LIEHHOCTH TPYAOIIO0MS; MHTEPECOM K pa3IU4HbIM
cdepam npodhecCHOHAIBHOM NesTETbHOCTH, CBI3aHHBIM C MATEMaTUKOM U ee
MIPUJIOKEHUSMHU, YMEHHEM COBEpIIIaTh OCO3HAHHBIN BbIOOp Oyayiieil nmpodeccuu u
peann30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IJIaHbl; TOTOBHOCTBIO M CITOCOOHOCTBIO K
MaTeMaTHYeCKOMYy 00pa30BaHUIO U CaMO0OOpPa30BaHUIO HA MPOTSHKEHUU BCEH )KU3HH,
TOTOBHOCTBIO K AKTUBHOMY Y4YaCTHIO B PELICHUH NIPAKTUYECKUX 3a]1a4 MaTEMaTHYECKON
HaIpPaBJIEHHOCTH.

IKO0J0rHYecKoe BOCIUTAHHUE:
CCbOpMI/IpOBaHHOCTBIO BKOHOFI/I‘ICCKOﬁ Ky.]'IBTypI)I, IIOHUMAHHUEM BJIIUAHUA COITUAJIBHO-

9KOHOMMUYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOJAHOMN U COLIMAIBHOM Cpeibl, 0CO3HAHUEM
rJ100aTbHOTO XapaKTepa IKOJIOTHYECKUX MPoOIeM; OpUeHTaluel Ha TPUMEHEHHE



MaTEeMaTHYECKUX 3HAHUU ISl pelIeHHs 3aa4d B 001aCTH OKPYKAIOIICH CPeIbl,
IJIAHUPOBAHUS TTOCTYITKOB M OLIEHKH MX BO3MOJKHBIX MOCTEACTBUHN IS OKPYKAFOIIECH CPEIbI.

HCHHOCTH HAy4YHOI'0 INO3HAHHS:

c(hOPMHUPOBAHHOCTHIO MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHA HAYKH U OOILIECTBEHHOM MPAKTUKU, TOHHUMaHUEM MaTeMaTUYECKON HayKu Kak
cdepbl 4eT0BEUSCKOM NeATeIbHOCTH, 3TAMOB €€ PA3BUTHUS U 3HAYMMOCTH JIJISl Pa3BUTHS
LMBUJIM3AMH; OBJIAJCHUEM S3bIKOM MaTEeMAaTUKU U MaTeMaTHYeCKON KyJIbTypOil Kak
CPEJICTBOM IMMO3HAHUS MUPA; TOTOBHOCTBIO OCYILECTBIIATh MPOEKTHYIO U UCCIIEA0BATEIbCKYIO
NesITeNIbHOCTh MHIMBU/YaJIbHO U B TPYIIIIE.

MeTanpeaMeTHbIE Pe3yJbTAThI

MerarnpeamMeTHbI€ pe3yabTaThl OCBOEHHUS MPOTPaMMBI yueOHOTo Kypca «I['eomeTpusi»
XapaKTEePU3YIOTCs OBIIAJICHUEM YHUBEPCAJIbHBIMU MO3HABATEIbHBIMH JICHCTBUSIMH,
YHUBEPCATbHBIMU KOMMYHUKATUBHBIMH JCUCTBUSMU, YHUBEPCAIbHBIMU PETYISTUBHBIMU
EUCTBUSIMU.

1) YHuBepcaibHbic MO3HABAaTEIbHbIE JICHCTBUS, 00ecrieunBaoT GopMUpOBaHHE 0A30BBIX
KOTHUTHBHBIX IPOIECCOB 00yYaIOMIUXCsl (OCBOCHUE METO/IOB TIO3HAHKSI OKPYKAFOIIETO
MUpa; IPUMEHEHHUE JIOTHYECKHUX, UCCIIEIOBATEIbCKUX Ollepaluii, yMeHUi paboTarth ¢
uHpopMarnmeii).

Ba3oBble JJoruueckue aeicTBui;

e BBIABJIATH U XapaKTEPHU30BaTh CYIIECTBEHHbIE IPU3HAKH MaTEMaTHUYECKUX
00BEKTOB, MOHATHHA, OTHOLIEHUH MEXAY MOHATHAMHU; (POPMYIHUPOBATH
orpezeNieHusl NOHITUN; YCTaHAaBIIMBATh CYLIECTBEHHBINH IPU3HAK KJIacCU(PHUKaAIUH,
OCHOBaHHUS 1J1s1 000OIEHHS U CPaBHEHUS!, KPUTEPHH ITPOBOIMMOTO aHAIN3a,

e BOCIIPUHUMATb, (POPMYITHPOBATH U MPEOOPA30OBBIBATE CYKACHUS. YTBEPAUTEIbHbBIE
U OTpULIATEIbHbIE, €IMHUYHBIC, YACTHBIE U OOIIHE; YCIOBHBIE;

e BBIABJIATH MaTEMaTHUECKHUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U IPOTUBOPEUNS B
(axTax, 1aHHBIX, HAOTIOEHUSAX U YTBEPXKJIECHUX; IPeJlaratb KpUTEpUn A
BBISIBJICHUS 3aKOHOMEPHOCTEN U ITPOTUBOPEUYUH;

e Jl€JaTh BBIBOJBI C UCIIOJIB30BAHMEM 3aKOHOB JIOTHKH, I€yKTUBHBIX U HHIYKTUBHBIX
YMO3aKJIO4YEeHUHN, YMO3aKIIOYEHNUH 10 aHAJIOTHH;

e TPOBOJUTH CAMOCTOSITENIBHO J10Ka3aTEIbCTBA MATEMAaTUYECKUX YTBEPKACHUM
(mpsiMBIE M OT IPOTUBHOTO), BEICTPAUBATh apryMEHTAIIHIO, IIPHBOINUTH IPUMEPHI U
KOHTPHPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYX/IEHUS U BBIBOJIHI,

e BBIOMpATh CMOCOO pereHus yueOHOM 3a1a4u (CpaBHUBATh HECKOJILKO BapUAHTOB
peleHus, BEIOUpaTh Hanbos1ee MOAXOAAINNA ¢ YIETOM CaMOCTOATENBHO
BBIJICTICHHBIX KPUTEPUER).

Bba3oBble ucciaeaopareabcKkue AeiicTBHS:

e HCIOJb30BaTh BOMPOCHI KAK MCCIIE0BATENLCKUIM HHCTPYMEHT IMO3HAHNUS;
(bopMynHupoBaTh BONPOCH], (GPUKCUPYIOIIUE POTUBOPEUNE, TPodIiemMy,



yCTaHABIMBATh UCKOMOE U JaHHOE, (OPMHUPOBATH TUIIOTE3Y, APTyMEHTUPOBATH
CBOIO TIO3UIINIO, MHEHHUE;

e TPOBOJIUTH CAMOCTOSITENILHO CINIAHUPOBAHHBIN SKCIIEPUMEHT, UCCIIEOBAaHUE TIO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCcKoro 00beKTa, sIBJICHHUs, IIpolLecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXy O0BEKTaMHU, SBICHHUSIMH, IIPOLIECCAMU;

e CaMOCTOATEIbHO (HOPMYIHPOBATH OOOOIIEHHS U BBIBOJIBI 10 pPe3yIbTaTaM
MIPOBEICHHOTO HAOJI0ICHUSI, UCCIIEIOBAHUS, OLICHUBATH JJOCTOBEPHOCTh
MOJIy4YEHHBIX PE3yIbTaTOB, BEIBOJOB U 0000IIEHUH;

e TIPOTHO3UPOBATH BO3MOKHOE Pa3BUTHE IMPOIIECCA, a TAKIKE BHIJIBUTATh
MPEJIIOJIOKEHUS O €T0 PA3BUTHUHU B HOBBIX YCIIOBUSX.

Pa6ora c nndopmanmeii:

e BBIABIATH JEePUIUTHI UHPOPMALIUH, TaHHBIX, HEOOXOAUMBIX JUIsl OTBETA Ha BOIIPOC
U JUISL pellieHus 3a/1a4u,;

e BBIOMpATH HHPOPMALIUIO U3 UCTOYHUKOB PA3JIMYHBIX TUIIOB, aHAJTM3UPOBATH,
CHCTEMaTU3UPOBATh U MHTEPIIPETUPOBATh MH(OPMAIIHIO pa3IMYHbIX BUJOB U GOpPM
IIPEJICTaBJICHNUS;

e CTPYKTYpHpOBaTh MH(OPMALINIO, IPEACTABIATH €€ B pa3IMUHbIX (hopMax,
WJUTIOCTPUPOBATh TpapUueCcKH;

e OIICHMBATH HAJICKHOCTh HHPOPMALIUHU 10 CAMOCTOSTEIBHO CHOPMYITUPOBAHHBIM
KPUTEPUSIM.

2) YHuBepcaibHbIe KOMMYHHMKATHBHBIE JICHCTBHSI, 00CCIICUNBAIOT CPOPMUPOBAHHOCTh
COLIMAJIbHBIX HABBIKOB 00YUYaIOIIUXCS.

Oomenmne:

e BOCIPUHUMATh U (POPMYIHPOBATH CYK/IEHUSI B COOTBETCTBUU C YCIOBUSMHU U
LEJIIMU OOILEHUs; SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3pPEHUS B
YCTHBIX U MMCbMEHHBIX TEKCTAaX, JAaBaTh MOSICHEHUS 110 XOAY pELICHUs 3a7auH,
KOMMEHTHPOBATh IOJyYEHHBIN PE3yibTarT;

e B X0/€ 00CYXXJIeHUS 3aJ]aBaTh BOIPOCHI M0 CYLIECTBY 00CYK/1aeMOM TeMBI,
npoOJeMbl, peraeMoil 3a1a4un, BbICKa3bIBaTh UJIEH, HalleJICHHbIE Ha TIOUCK
pELIEHHUS; CONIOCTABISATh CBOU CYKIEHUS C CY)KJIEHUSMHU APYTUX YIYaCTHUKOB
nuainora, oOHapyKMBaTh pa3iIMyue U CXOJCTBO MO3UIMN; B KOPPEKTHOH (hopme
(bopMyIMpOBaTh pa3HOIIACHs, CBOM BO3PAXKECHHUS,

e TPEACTABIIATH PE3YJIbTAThl PELIEHUS 3a7au, SIKCIIEPUMEHTA, HCCIIEI0BAHUS,
MIPOEKTa; CAMOCTOSTENIbHO BBIOMPATh (pOpMAT BHICTYIUIEHHSI C YUE€TOM 3a/1a4
NPE3EeHTAIMU U OCOOCHHOCTEN ayJAUTOPUH.

CoTpyaHn4ecTBo:

e TIOHMMATh M UCIIOJIH30BATH PEUMYIIECTBA KOMAaHIHON W WHANBUAIYAIEHOW PaOOTHI
IpY peUIeHnH Y4eOHBIX 3a/1a4; IPUHUMATh L[eJIb COBMECTHOM JI€ATEIbHOCTH,
TUTAHUPOBATh OPTAHM3AIMIO0 COBMECTHOM paboThI, paclpeeNsaTh BUABI padoT,
JIOTOBapHBATHCS, 00CYKIaTh MPOLECC U pe3yabTaT paboThl; 060011aTh MHEHHS
HECKOJILKUX JIIOJIEN,

e y4acTBOBAaTh B IPYIIOBHIX opMax padboThl (00CYkaeHUs, 0OMEH MHEHHUI,
MO3TOBBIE IITYPMbI U HHBIE); BBITOIHSITH CBOIO YaCTh PaOOTHI U KOOPAMHUPOBATH



CBOHU JICWCTBHUS C IPYTMMHU YJIEHAMH KOMAaH/Ibl; OLIEHUBATh KA4€CTBO CBOETO BKJIAJa
B OOIIMIA MPOAYKT IO KPUTEPHUSM, CHOPMYITUPOBAHHBIM Y4aCTHUKAMHU
B3aUMOJIEVCTBUSL.

3) YHuBepcaibHbIC peryJsiTUBHbIE JICHCTBUS, 00eCIIeunBaOT (OPMUPOBAHUE CMBICIOBBIX
YCTAHOBOK U JKU3HEHHBIX HAaBBIKOB JIMYHOCTH.

CaMOOPFaHI/IfiaIII/IHZ

e COCTaBJIATH IUIAH, AITOPUTM PEIICHUS 33/1a4H, BEIOUPATh CIIOCO0 PEIICHHS C
Y4ETOM MMEIOLIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BAPUAHTHI PEIICHHUH C Y4€TOM HOBOW MH(OPMAIIUH.

CaMOKOHTPOJIb!

e BJIAJCTh HABBIKAMHU ITO3HABATEIHHOM pedICKCHH KaK OCO3HAHMSI COBEPIIAEMbIX
JIEUCTBUM U MBICTUTENIBHBIX IIPOLIECCOB, UX PE3YyIbTAaTOB, BIAJETh ClIOCOOAMU
CaMOIIPOBEPKH, CAMOKOHTPOJIS IIPOIecca U pe3ybTaTa pelIeHuss MaTeMaTHYeCKOn
3aJ1a4H,

e TMPEABUACTH TPYJHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPU PEILICHUH 33124,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, IAHHBIX,
HalJICHHBIX OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

e OIICHMUBATH COOTBETCTBUE PE3YJIbTATA LIEJIN U YCIOBUSIM, OOBSICHATD IPUYUHBI
JOCTHKEHUS WM HEOCTHKEHUS Pe3yabTaTOB JESATEIbHOCTH, HAXOIUTh OIIHOKY,
JIaBaTh OLICHKY PUOOPETEHHOMY OIIBITY.

HpeI[MeTHI)Ie PE3yabTaTbl

10-1 kaace
OHepI/IpOBaTI) IIOHATUSAMU. TOYKa, HpﬂMafI, ITIJIOCKOCTB.

[IpuMeHATH aKCMOMBI CTEPEOMETPHH U CIEACTBUS U3 HUX IIPU PEIICHUHA F€OMETPUYECKHUX
3a/1a4.

OnepupoBath NOHATHAMU: MapaIEIbHOCTh U MEPIEHAUKYIISIPHOCTD MPSMBIX U IUIOCKOCTEH.
KnaccudunupoBars B3aMMHOE pacnoioKeHHE IPSIMBIX U IJIOCKOCTEH B MPOCTPAHCTBE.

OnepupoBaTh MOHATUSAMU: IBYTPAHHBINA yToJI, TPAaHU JABYIPAHHOTO YIJia, pedpo ABYIpaHHOTO
yria; JMHENHBINA yroJl ABYTPaHHOIO YIJIa; IPpalyCcHasi Mepa IBYIPaHHOIO yIJIa.

OHepI/IpOBaTB IMOHATUAMU. MHOTI'OTPAHHUK, BBIHYKHLIﬁ u HCBBIHYKHBIﬁ MHOT'OTpaHHHK,
QJICMCHTBI MHOI'OT'paHHUKaA, HpaBHJ’ILHLIfI MHOT'OT'paHHUK.

Pacrnio3HaBaTh OCHOBHBIC BUIbl MHOT'OTPAHHUKOB (MMUpaMuUIa; MpU3Ma, IPIMOYTOJIbHBIN
napasuiesienure, Kyo).



KrnaccuduuupoBars MHOTOIpaHHUKH, BEIOMpas OCHOBaHUS JUIs Kiaccudukanuu (BBITYKIIbIC
Y HEBBIITYKJIbIE MHOIOTPAHHUKH; IIPABUJIBHBIE MHOIOTPAHHUKH, IIPSIMbIE U HAKIIOHHBIE
MPU3MBI, TAPAJLICICIIUTIC]IBI).

OHepI/IpOBaTB IOHATHAMMU. CEKYIasl INIOCKOCTh, CCUCHHUEC MHOTI'OI'PAaHHUKOB.
OOBICHATD IIPUHIUIIEI IIOCTPOCHUSA CC‘ICHHP'I, HCIIOJIB3Ys METOA CJICIOB.

CTpOUTH CeUeHHs] MHOTOTPAaHHUKOB METOJIOM CJIC/IOB, BBINOIHATH (BBIHOCHBIE) TNIOCKHE
YEepPTEKU U3 PUCYHKOB MPOCTHIX 00bEMHBIX (PUTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemrate 3ala4i Ha HAXO0XKACHHUEC I'COMCTPUICCKHUX BCIIMUMUH I10 06pa3uaM HJIK aJIrOpUT™MaM,
IIPUMCEHAA U3BECTHBIC aHAIUTHYCCKHNEC METOJBI ITPHU PCIICHUN CTaHAAPTHBIX MaTEMaTHYCCKHUX
3aJ1a4 Ha BBIYUCIICHUC paCCTOSIHI/Iﬁ MCXKAY ABYMs TOYKaMH, OT TOYKH O0 HpﬂMOﬁ, OT TOYKH
J0 INIOCKOCTH, MCKAY CKPCHIUBAOIIUMUCS ITPSAMBIMHU.

Pematsb 3a1aun Ha HaXOXKJAEHHE FEOMETPUUECKUX BEIMYUH 10 00pa3laM WK alroputMam,
IIPUMEHSIS] U3BECTHBIC AaHAIIMTUYECKUE METOBI IIPU PELIEHUN CTaHJAPTHBIX MATEMAaTUYECKUX
3a/1a4 Ha BBIYHCIICHUE YIJIOB MEXKY CKPEIIUBAIOIIUMUCSA NIPSMBIMHU, MEXAY IIPAMON U
IIJIOCKOCTBIO, MEXY IJIOCKOCTSIMU, ABYTPaHHBIX YIJIOB.

Bbrumcisite 00beMbI | TUTOMIA M MOBEPXHOCTEH MHOTOIPAHHUKOB (IPU3Ma, ITUPaMHU/Ia) ¢
MIpUMEHEHUEM (DOPMYJI; BBIYMCIISATH COOTHOLIEHUS MEXKY IIIOLIAIsIMU TIOBEPXHOCTEH,
o0BbeMamMu MOJOOHBIX MHOTOTPAHHUKOB.

OHepI/IpOBaTB IOHATUAMU. CUMMETPUA B IIPOCTPAHCTBE, LICHTP, OCh U INIOCKOCTH
CUMMETpPHH,; HEHTP, OCh U IIIOCKOCTH CUMMETPHUU (I)I/Il"prI.

W3BnekaTs, mpeoOpa3oBbIBaTh U MHTEPIPETUPOBATH HHPOPMALIUIO O IPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX QUrypax, NPeCTaBIECHHYIO Ha YepTexaxX U PUCYHKaX.

[IpumensTh reomerpuueckue GaxThl A PELIEHUs] CTEPEOMETPUUECKUX 3aj1ad,
MIPEANOJIararolUX HECKOJIBKO IIaroB PELICHUs, €CIU YCIOBUSA IPUMEHEHNU 3a1aHbl B ABHOU

bopme.

HpI/IMeH}ITB HpOCTCfII.HPIC MMpOorpaMMHBIC CPEACTBA U IJICKTPOHHO-KOMMYHHKAIITUOHHBIC
CHUCTCMBI ITPU PCHICHUH CTCPCOMETPUUCCKHX 3a/1a4.

[IpuBOAUTE IPUMEPHI MATEMAaTUYECKUX 3aKOHOMEPHOCTEN B IPUPOJIE U )KU3HU,
pacro3HaBaTh IPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

HpI/IMCHHTB IIOJIYYCHHBIC 3HAHW HA IIPAKTHUKE. aHAJIM3UPOBAThH pCAJIbHBIC CUTyalluu U
IMPUMEHATHb U3YYCHHBIC IMTOHATUSA B IIPOUCCCC IMONCKA PECIICHUA MAaTEMATUUCCKH
C(bOpMy.TIPIpOBB.HHOfI HpO6JlCMBI, MOZCIIMPOBATH PCAJIBHBIC CUTYAllUH HA SA3BIKE I'COMCETPUH,
HCCICO0BATh MOCTPOCHHBIC MOJCIN C UCITOJIB30BAHUEM I'COMETPHUICCKUX MOHITHM U TEOPEM,
arrapara aﬂrerH; pelmiaTh MPAKTUYCCKUC 3aaa4U, CBA3aHHBIC C HAXOKIACHUCM
rCOMETPHUICCKUX BCINYHH.

11-i kaace



OmnepupoBaTh MOHATUSAMHE: IIUJIHMHIPUYCCKAS MOBEPXHOCTD, 00Pa3yIOIINE [IHIUHIAPHUECKON
MOBEPXHOCTH; IIWJIMHAP; KOHHYECKAst TOBEPXHOCTh, 00Pa3yrOIie KOHUYECKOH MOBEPXHOCTH,
KOHYC; chepruecKasi IOBEPXHOCTb.

PacrniosnaBath Tena BpaieHus (IUIMHAP, KOHYC, cdepa U miap).

OOBSICHATH CLIOCOOBI MOJTYICHHUS TEJ BPAIIICHUS.

Krnaccudunuposars B3auMHOE pacrosioskeHue chepbl U MIOCKOCTH.

OnepupoBarh MOHATUSIMHU: IIAPOBON CETMEHT, OCHOBaHHE CErMEHTA, BHICOTA CETMEHTA,
IAPOBOM CJIOM, OCHOBAHHUE IIAPOBOI0O CJIOSA, BHICOTA IIAPOBOIO CJIOSA; LIAPOBOU CEKTOP.

Bbruuciiate 00beMbl 1 IUIOMAAN OBEPXHOCTEH TeJ BpallleHHsl, FTEOMETPHUUECKUX TEI C
IIpUMEHEHUEM (HOPMYIL.

OmnepupoBarh MOHATUSMHI . MHOTOTPaHHUK, BIMCAHHBINA B C)epy U OMUCAHHBINA OKOJIO CHEPHI;
cdepa, BIMcaHHAs B MHOIOI'PAaHHUK UJIU TEJIO BpAIIEHUS.

BeIuucnsaTs COOTHOLICHUS MCXKAY IUIoIaAsIMU HOBCpXHOCTeﬁ 1 00beMaMH HO,Z[O6HBIX TCII.

N306paxkaTh n3y4aembie (GUTYpPBI OT PYKH U C TPUMEHEHHEM IPOCTHIX YePTEKHBIX
UHCTPYMEHTOB.

BbimosHsITh (BBIHOCHBIE) IJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (BUTYpP: BU/
CBEpXY, COOKY, CHU3Y; CTPOUThH CEUCHHS TEJI BPALICHUSI.

W3Bnekarb, HHTEPIPETUPOBATH U MPEOOPA30BbIBATH MH(POPMALIUIO O IPOCTPAHCTBEHHBIX
reoMeTpUUYECKUX PUTypax, NPEACTABICHHYIO Ha YepTexaxX U PUCYHKaX.

OnepupoBath MOHATHEM BEKTOP B IPOCTPAHCTBE.

BremoaHATE I[eI\/'ICTBI/ISI CJIOKCHU BEKTOPOB, BIYUTAHHA BEKTOPOB U YMHOXCHHA BEKTOpA HA
YHucCJio, O6T>}ICH$ITB, KaKMMH CBOWCTBaMU OHH O6J'Ia,Z[aIOT.

[IpuMeHATH MpaBWIIO NapAIIIEIICTIUIIEAA.
OnepupoBath MOHATHAMHU:. I€KapTOBbI KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOIYIIb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAUHATHI BEKTOPA, YIOJl MEXAY BEKTOPAMH, CKAJISIPHOE

IMPOU3BCACHUC BEKTOPOB, KOJUIMHCAPHBIC 1 KOMIIJIAHAPHBIC BEKTOPHI.

HaxomuTth cymMmMy BEKTOPOB U ITPOU3BEACHNUE BEKTOPA HA YHCIIO, YTOJI MEXAY BEKTOpaMH,
CKaJISIPHOE MPOU3BEEHHUE, PACKIIaIbIBaTh BEKTOP IO JIBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3amaBaTh IJIOCKOCTH YpaBHCHHUEM B )IeKapTOBOﬁ CUCTEME KOOpAWHAT.

[IpumensTh reomerpuueckue GaxkThl A1 PELIEHUs] CTEPEOMETPUUECKUX 3aj1ad,
MIPEATNOJIAraloUX HECKOJIBKO 1IaroB PELIEHUs, €CIU YCIOBUS IPUMEHEHNU 3a1aHbl B ABHOU

dbopwme.



Pemiate npocreifiine reomeTpuuecke 3aJa4l Ha MPUMEHEHHE BEKTOPHO-KOOPAUHATHOTO
METO/1a.

PemraTe 3aJa4d Ha A0Ka3aTCJIbCTBO MAaTEMAaTHYCCKHUX OTHOIICHUHN B HaXO0XICHUC
reoOMCTPpUICCKUX BCIUYHH I10 06pa3uaM HJIN aJIrOpUTMaM, NMMPpUMCHAA U3BCCTHBIC MCTOAbI
IIpH pECHICHUN CTaHAAPTHBIX MAaTEMATUYCCKUX 3a/1a4.

[IpuMeHATH mpocTenre NPOrpaMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CUCTEMBI IIPU PELICHUHU CTEPEOMETPUYECKUX 3a/1aY.

HpI/IBO,I[I/ITB IIPHUMEPLI MaTEMATHYCCKUX 3aKOHOMepHOCTCﬁ B ITpHUPOAC U KNU3HH,
pacrio3HaBaThb MPOABJICHUC 3aKOHOB I'COMETPUHN B UCKYCCTBC.

[IpuMeHATH NOTyYEHHBIE 3HAHKS HA IPAKTUKE: aHAJIM3UPOBATh pealbHbIE CUTYallUN U
IIPUMEHATH U3YUYEHHBIE ITIOHATHS B IIPOLECCE IOUCKA PELICHUS] MATEMATUYECKHU
copMyIHpPOBaHHON TPOOIEMBI, MOJICIUPOBATH PEAbHBIC CUTYAIMH Ha SI3bIKE T€OMETPHH,
HCCIEeA0BaTh NOCTPOEHHBIE MOJENH C UCIIOIb30BAHUEM I'€OMETPUUECKUX TIOHITHI U TEOPEM,
ammapara anreOpbl; pemaTh MPaKTHYECKUe 3a/1a4H, CBI3aHHBIE C HAXO0XKICHHEM
reOMETPUYECKUX BEIUYUH.

Coaep:xanue yaeOHOro Kypca

10-i kiace

HpﬂMbIe ! IIJIOCKOCTHU B IPOCTPAHCTBE

OCHOBHbBIC TOHATHUS CTCPCOMCTPUH. Tqua, npsamasd, II0CKOCTh, IPOCTPAHCTBO. [Tousitue 00
AKCMOMATHYCCKOM IIOCTPOCHUU CTCPCOMETPHU. aKCHUOMBI CTCPCOMETPUH U CIICACTBUA U3
HHX.

B3anMHOe pacnosnoxeHue NpsMbIX B IPOCTPAHCTBE: NIEPECEKAIOIINECH, IapaAIIIC/IbHbIE U
CKpeuBaromuecs npsmslie. [lapamieabHOCTh IPSIMBIX U INIOCKOCTEN B IPOCTPAHCTBE!
NapajuleIbHbIC MPSIMbIE B IPOCTPAHCTBE,; NaPAIJIEIbHOCTD TPEX MPAMBIX; apaJIIEIbHOCTh
MPSIMOM M TUIOCKOCTHU. YTJIBI C COHAIIPABIEHHBIMU CTOPOHAMHU; YTOJI MEXKY IIPSIMBIMU B
npocrpaHcTBe. [lapamienbHOCTh IIOCKOCTEN: apajulelIbHbIE IIJIOCKOCTH; CBOMCTBA
napajuleNbHbIX IIockocTel. [IpocTeiimre npocTpancTBEHHbIE (PUTYpBI HA MIIIOCKOCTH!
TeTpa’ip, KyO, Mmapajuiesenues]; IOCTPOSHUE CEUCHUH.

[lepneHMKyISAPHOCTD NPAMON U IJIOCKOCTH: NEPIIEHIUKYIISIPHBIE NIPSMBIE B IPOCTPAHCTBE,
IIpsIMBIE MApAJUICIIbHBIE U NTEPIIEHIUKYIISIPHBIE K INIOCKOCTH, IIPU3HAK IIEPIEHIUKYIISIPHOCTH
MIPSIMOM M TUIOCKOCTH, TEOPEMA O IPSIMON MEPIEHINKYISAPHON INIOCKOCTH. YTIIBI B
IIPOCTPAHCTBE: YroJl MEXAY MPSAMOM U IUIOCKOCTBIO; JBYTPAHHBIN YIroJl, JMHEHHBIA Yroj
JNBYTPAaHHOTO yria. llepnenaukyisp 1 HaKJIIOHHBIE. pacCTOSTHUE OT TOYKH JI0 TUNIOCKOCTH,
paccTosiHuE OT MPSAMOMN JI0 TNIOCKOCTH, MPOEKIHs (GUTYpBHI HA TIOCKOCTb.
[lepneHMKyYIAPHOCTD INIOCKOCTEN: MPU3HAK MNEPIIEHIUKYISAPHOCTH IBYX IIIOCKOCTEM.
TeopeMa 0 Tpex nepHneHauKyIIsIpax.

MHoOrorpaHHUKH



[ToHsITHE MHOTOTpaHHUKA, OCHOBHBIC YJIEMEHTHI MHOTOT'PaHHUKA, BHIITYKJIbIC U HEBBITYKIIbIC
MHOTOTpaHHUKH; pa3BepTka MHOTOrpanHuka. [Ipu3ma: n-yronpHas npusma; rpaHu v
OCHOBAHUS IPU3MBI; MIPsIMasi U HAKIIOHHASI IPU3MBI; OOKOBas M MOJIHAS TIOBEPXHOCTh
npu3Msl. [lapannenenunen, npsiMOYroJIbHBIN Mapaienenumnes 1 ero ceoicTna. [lupamuaa:
N-yrosibHas NUpaMyIa, TPaHd U OCHOBAaHUE MTUPaMU/Ibl, OOKOBAs U MOJIHAS TTOBEPXHOCTh
MMPaMU/Ibl; PAaBUJIbHAS U yCEUEHHAs! MUpaMUIa. DJIEMEHTHI IPU3MbI U TUPAMHU/IBI.
[IpaBuiibHBIE MHOTOIPAHHUKHU IOHATUE MPABUILHOIO MHOTOI'PAaHHUKA; IIPABUJIbHAS [TPU3Ma
Y IIpaBWJIbHAS TUPAMU/A; PaBUIIbHAS TPEYrojibHAs MUPAMUJIA U PABUIIBLHBINA TETPadap;
Ky0. [IpencraBnenue o npaBUIbHBIX MHOTOTPAaHHUKAX: OKTa’3Ap, N0AECKadIp U UKOCAdIP.
Ceuenust NpuU3Mbl U MTUPAMUBI.

CI/IMMCTpI/IH B IIPOCTPAHCTBE. CUMMETPHA OTHOCUTEIBHO TOYKH, HpHMOﬁ, IINIOCKOCTH.
OJEMEHTBI CUMMCTPUU B IMUPpaAMUax, HapaJuICICIIUIICAaX, IPaBUJIbHBIX MHOIOI'paHHUKAX.

Bbruuciienue 31eMeHTOB MHOTOIPaHHUKOB: peOpa, AuaroHany, yrisl. [lnomans 60koBoi
IIOBEPXHOCTHU U ITOJIHOW ITOBEPXHOCTHU MPSAMOM IIPU3MBI, ILIOIIA1b OCHOBAHUM, TEOpPEMA O
O0KOBOI OBEPXHOCTH NMpsiMO Npu3Msl. Ilnomans 60KOBOM MOBEPXHOCTH U MOBEPXHOCTH
MPaBUILHOM MUPaMHUIBI, TEOpEMa O IUIOUIAIU yceueHHOU nrpamubl. [lonsTie 06 o0beme.
O0bem nupaMupl, IPU3MBI.

[Tono6HbIe Tena B mpocTpaHcTBe. COOTHOIICHHS MEX/TY TUIOMIAAIMH TOBEPXHOCTEH,
00beMaMu ITOI00HBIX TEN.

11-% kiaace

Tena Bpauenus

Hunuaapuyeckas MOBEpXHOCTh, 00pa3yrolye HUINHAPUUYECKON TOBEPXHOCTH, OCh
WIMHIPUYECKON oBepXHOCTH. [{unuuap: ocHoBaHUS M OOKOBasi TOBEPXHOCTH,
oOpa3yromas U OCh; TJIOMIAs OOKOBOM U MOJTHOM MOBEPXHOCTH.

KoHnnueckas moBepxHOCTh, 00pa3yrolre KOHMUYECKOH MOBEpXHOCTH, OCh M BEpIINHA
KOHHYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BepIIMHA, 00pa3yomas u 0Ch; IO b
OOKOBOH U MOJIHOW MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIole U BbICOTa; OCHOBaHUS U
O0KOBask MOBEPXHOCTb.

Cdepa u map: HeHTp, paanyc, AMaMeTp; IO MOBEPXHOCTH cepbl. Bzaumuoe
pacnosnoxeHue cepsl U MIO0CKOCTH; KacaTellbHas MII0CKOCTh K cdepe; Mmiomaab chepsi.

I/I306pa)KCHI/IC TCJI BpalllCHUS Ha IMIIOCKOCTH. PaBBCpTKa HUJIMHApA U KOHYCA.

Kom0Ounanmu ten BpaiieHusi © MHOTOTpaHHUKOB. MHOTOTpaHHUK, ONMCAaHHBIA OKOJIO Cephl;
cdepa, BIMcaHHAs B MHOTOI'PAaHHMK, WM TEJIO BpAILEHHS.

[TonsTre 06 o6beme. OcHOBHBIE cBOlicTBa 00BeMOB Tel. Teopema 06 oObeme
PSIMOYTOJIBHOTO MapauIesienure/ia u ciaeacTBus u3 nee. O0beM IUIMHIpa, KoHyca. O0beM
1apa u miomaab chepsbl.



[Tomo6ubIe Tena B mpocTpancTBe. COOTHOMICHUS MEXKTY IUIOMIAASIMU IIOBEPXHOCTEH,
00BbEMaMU ITOTOOHBIX TE.

Ceuenus muTrHapa (MapauIeIbHO U MEPIEHANKYISIPHO OCH), CEYCHHUS KOHyCa
(mapayuteIbHOE OCHOBAaHMIO U IPOXO/IAIIEE Yepe3 BEPIIUHY), CCYCHUS mapa.

BekTopbl 1 KOOPAMHATHI B IPOCTPAHCTBE

Bekrop Ha miockoctu u B npoctpaHcTBe. Cl0kKeHHe U BBIYUTaHHE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha 4yKcio. Pa3iioxkeHne BEKTOpa 110 TpeM HEKOMILIaHApHBIM BekTopaM. IpaBuio
napaenenunena. Penienne 3aaad4, CBA3aHHBIX C IPUMEHEHUEM IIPaBUII JEUCTBUI ¢
BekTopamu. [IpsimoyronbHas cucrema KOOpAMHAT B IpocTpaHcTBe. KoopaAnHATHI BEKTOpA.
IIpocreiinue 3agaun B KOOpAMHATAX. YT0J MeXAy BekTopamu. CKalsipHOe IPOU3BEAECHUE
BEKTOPOB. Bhruncienue yrioB Mexxy NpsIMbIMU U INIOCKOCTSIMU. KoopinHaTHO-BEKTOPHBIN
METO/ [P PELLICHUH F'€OMETPUUECKUX 3a/au.

TemaTnueckoe MIAHUPOBAHHUE

«r
10-i kiace
KosmuecTBo yacos JJIeKTPOHHbIE
HaumenoBanue
Ne a3/1eJioB U TeM (undposnie)
w/n | P B Kontpoibhneie | [IpakTHiecKne | ggpazoBareanbHble
NMPOrpamMMbl Cero | a6 6
DNEeKTPOHHBIN
o0Opa3oBaTenbHbIN
pecypc «JlomarHue
3ananus. CpenHee
1 Beenenue B 10 ob1ee
CTEPEOMETPHIO oOpa3oBaHue.
I'eomerpusi», 10-11
kiace, AO
«3narenbpcTBO
"IIpocBemienune"»
Tpenaxep «Obnako
[TpsiMbIe U TIIOCKOCTH .
B IMPOCTPAHCTBE SHATHID.
2 Hap anns HBHOCT'B 12 1 Martemarunka. 10
1| SF[)MBIX Y TTOCKOCTEH Krace, 000
p «DusukoH J1adb»
[leprieHIUKYISIPHOCTD
3 PHEHAMKYIIPHOCTS 1 17 <.>
MPSIMBIX | TJIOCKOCTEH
Vsl Mexay
4 10 1 <..>
PSIMBIMU U




IJIOCKOCTSIMU
5 | MHororpaHHUKH 11 1 <..>
6 O0BeEMBI 9 1 < >
MHOTOTPaHHUKOB
7 [ToBTOpCHME: CeUCHMS, 4 1 < >
PacCTOSTHUS U YTIIbI
OBIIEE KOJIMYECTBO
YACOB I10O 68 5 0
ITPOI'PAMME
11-1 kaacce
KosmmuecTBo yacos DJIeKTPOHHbBIE
HaumeHnoBaHue
Ne (undposbie)
n/n | PA3AEI0B H TEM Beero | KOHTPOabHbIE | TIDAKTHYECKHE | gfpazoBaTenbHbIe
HporpamMMBbl paboThbI pa6oThbI pecypeb
DIIEKTPOHHBIN
o0Opa3oBaTebHbIN
pecypc
«Jlomariaue
3amanus. CpengHee
1 | Tena BpameHus 12 obmee
o0Opa3oBaHHe.
I'eomeTpus», 10—
11 xnacc, AO
«M3parenbpeTBO
"[IpocBemienue"»
Tpenaxep
«O0aKko 3HAHUITY.
2 OO0BEMEI Tel 5 1 MaremaTuka.
11 xnacc, OO0
«Dusukon JIadb»
Bexkrops! u
3 KOOpJMHATHI B 10 1 <..>
MIPOCTPAHCTBE
IToBTOpEHUE,
4 000011IeHHE, 7 1 < >
CHCTEMATH3AIIH
3HAaHUH
OBHIEE KOJIMYECTBO 34 3 0

YACOB 10




I[TPOTPAMME




