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HOACHUTEJIBHAA 3AIINCKA

I'eomeTpus sBisieTCst OHUM M3 0A30BBIX KYPCOB Ha YPOBHE CPEIHET0 00IIero 00pa3oBaHusl, Tak
Kak 00ecreyrMBaeT BO3MOXKHOCTh HM3YYEHHUS IUCIHMILIMH €CTECTBEHHO-HAYYHOUH HANpaBICHHOCTU H
MPEIMETOB TYMaHUTAPHOTO HUKJIA. [T0CKOIBKY JIOrHUeCcCKOe MBIILIEHUE, (hopMUpyeMoe pu U3y4eHUN
00y4aroIMMUCs TOHSATHWHBIX OCHOB T€OMETPHH, TIPU JI0KA3aTEIbCTBE TEOPEM U IIOCTPOCHUH LIETIOYKH
JIOTUYECKUX YTBEP)KJIECHUN NPU PELICHUH F€OMETPUUYECKUX 33]a4, YMEHUE BbIIBUTaTh U ONPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO MCIIOJIB3YIOTCS MPU PEUICHUM 3ajady €CTECTBEHHO-HAY4YHOIO IMKJIA, B
YaCTHOCTH (PM3UYECKUX 3ajad.

Lenbp ocBoenus mporpamMmbl yueOHOTO Kypca «['eomerpusi» Ha yriayOn€HHOM YpOBHE —
pa3BUTHE WHAMBUIYAIBHBIX CIIOCOOHOCTEH OOy4aromuxcs TMpH HW3YYCHHH TE€OMETPUH, Kak
COCTaBIsAIOLIEH mpeAMeTHOM obnmactu «Marematuka W uHQOpMaTuka» uyepe3 obOecreueHue
BO3MOXHOCTH TNPUOOPETEHHS U HCHOJIb30BaHUA Oojiee TIIyOOKMX TIE€OMETPUYECKHMX 3HAaHUN H
NeUCcTBUM, crneunUUHBIX TEeOMETPUH, M HEOOXOJUMMBIX [UIl YCHEIIHOTo Mpo(dheccuoHaIbHOTO
00pa30BaHus, CBA3aHHOTO C HCIOJIb30BaHUEM MaTEMaTHKH.

[IpropuTeTHBIMU 3a/a4yaMHM Kypca FeOMETpUU Ha YIIIyOJEHHOM YpPOBHE, PacIIUpPSIONIMMH U
YCUJIMBAIOIIUMHU Kypc 6a30BOT0 YpOBHS, SIBIISIOTCS:

paciiupeHne MpeJCTaBICHUsS O T€OMETPUHM KaK 4YacTH MHUPOBOI KyJIbTyphl U (hOpMHpOBaHME
OCO3HAHHS B3aMMOCBSI3H T€OMETPUH C OKPY)KAIOIIIUM MHUPOM;

(dbopMHpOBaHHE TMPEACTaBICHHS O MPOCTPAHCTBEHHBIX (UTrypax Kak O BaxHEHIINX
MaTeMaTHYEeCKUX MOJEIAX, MO3BOJISIIOIINX OMUCHIBATh M M3Yy4aTh pa3HbIE SIBICHUS OKPYXKAIOUIETo
MUpAa, 3HaHHE TIOHATUIHOTO amnmnapara 1o paszaeny «CrepeomMeTpus» yd4eOHOro Kypca reOMETpHH;

(hopMHpOBaHHE YMEHHUSI BJIAJETh OCHOBHBIMH MOHITUSIMH O MPOCTPAHCTBEHHBIX (UTYpax U UX
OCHOBHBIMHM CBONCTBAMH, 3HaHHME TeOpeM, (OpMyl M YMEHHE UX HNPUMEHSTb, YMEHHUs JOKa3bIBaTb
TEOpeMBbI M HaXOAUTh HECTAHIAPTHBIE CLIOCOOBI PELICHUS 3a/ay;

(dopMupoBaHME YMEHMsI paclo3HaBaTb Ha YepTEekKaxX, MOJENAX U B pEAJbHOM MHpe
MHOTOI'PaHHHUKH U TeJla BPallleHUs, KOHCTPYUPOBATh T€OMETPUUYECKHE MOJIEIIN;

(dopMupoBaHHE TOHUMAaHUSA BO3MOXHOCTH AaKCHMOMATHUYECKOTO IMOCTPOEHHUS MaTeMaTHYeCKHX
Teopuil, GopMupoBaHHE NOHUMAHUS POJIM AKCUOMATUKH NPH IPOBEACHUHN PACCYKICHUH;

(opMupoBaHHE YMEHHS BIAJIETh METOIaMH J0KA3aTeIbCTB M aJITOPUTMOB PEIIEHHs], YMEHUS UX
IIPUMEHSATh, IPOBOJUTH JI0Ka3aTEJIbHbIE PACCYKICHHS B XOJ€ PELICHUs] CTEPEOMETPHUUECKUX 3a7ad U
3aJad € MPAKTUYECKUM coJepkaHueM, (OpPMHpPOBAHHE NPEACTABICHUS O HEOOXOIUMOCTHU
JI0Ka3aTeNnbCcTB IPU OOOCHOBAaHMM MAaTEMaTHYECKUX YTBEPXKICHUH U PpOJIM aKCHOMAaTUKH B
IIPOBEACHUY JIeAYKTUBHBIX PACCYXKACHUM;

pa3sBUTHE U  COBEPLICHCTBOBAaHME HHTEUIEKTYalbHbIX M  TBOPUYECKMX CIIOCOOHOCTEH
oOyyaronuxcs, I03HaBaTEIbHON aKTUBHOCTH, UCCIIE0BATENILCKUX YMEHUHN, KPUTUYHOCTH MBIIIICHHUS,
UHTEpeca K U3y4EHHUIO FT€OMETPHUH;

¢opmupoBaHue  (QyHKIMOHAJIBHOW  TI'PaMOTHOCTH, PEJIEBAHTHOW TEOMETPUHU:  YMEHHUS
pacro3HaBaTh MPOSIBJICHUS T€OMETPUUECKUX MOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B peasbHBIX
KU3HEHHBIX CUTYallUsX U MPH U3YYEHHH JPYrUX y4eOHBIX NMPEIMETOB, IPOSIBIECHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, MOJAEIMPOBAHUS PEAIbHBIX CUTYaIMi, HCCIEJI0BaHHUsS MOCTPOCHHBIX MOJEJEH,
MHTEPIIPETALMH [TOJIyYEHHBIX PE3YJIbTaTOB.

OCHOBHBIMHU COJIEpKAaTeNbHBIMU JIMHUSAMHU ydeOHoro kypca «l'eomerpus» B 10—11 kmaccax
aBisroTes: «l[IpsiMple M IUIOCKOCTH B MNpOCTpaHCTBE», «MHOrorpaHHukn», «Tena BpamieHUs»,
«BeKTopbl 1 KOOpAMHATHI B IPOCTPAHCTBEY, «/IBHKEHUS B IPOCTPAHCTBE.

CoopmynupoBannoe Bo PI'OC COO TpeboBaHHE «YMEThb OINEPUPOBATH MOHITUAMUY,
peleBaHTHBIMHM T'€OMETPUU Ha yriyosi€HHOM ypoBHe oOyueHus B 10—11 kiaccax, OTHOCHUTCS KO BCEM
coJiepKaTeIbHbIM JIMHUAM y4eOHOro Kypca, a (opMuUpoBaHHE JIOTHUECKUX YMEHHUH pacrpeiensercs
HE TOJIBKO IO COJIEpXKaTeIbHBIM JIMHUAM, HO U MO rojgam oOyuenus. CoxaepkaHue oOpa3oBaHU,
COOTBETCTBYIOIIleE MPEIMETHBIM pe3yiabTaraM ocBoeHus @DenepanbHoil paboyeil MporpaMmel,
pacrpeieIEHHBIM T10 ToJIaM 00y4eHHsl, CTPYKTYPHUPOBAHO TaKUM 00pa3oM, YTOObI KO BCEM OCHOBHBIM,
NPUHLIMOHNAIBHBIM ~ BOMpocaM  oOydaromuecss OOpamajuch HEOJHOKPATHO. OTO  IMO3BOJISET



OpraHu30BaTh OBJAJCHHE TEOMETPHUECKUMH TIOHATHSIMU ¢ HaBBIKAMH IOCIENOBATEIbHO U
MOCTYMAaTENbHO, C COOMI0IEHNEM MTPUHIUIA IPEEMCTBEHHOCTH, a HOBbIE 3HAHMS BKIIIOYATh B OOLIYIO
CUCTEeMY TE€OMETPUUYECKUX TMPEACTABICHUN OOYJarOIMUXCs, pacimpsisi u yriayomss e€, oOpa3ys
MIPOYHBIC MHOKECTBEHHBIC CBSI3U.

[lepexoxa K U3y4eHHUIO T€OMETPUU Ha YIITYOJEHHOM YPOBHE TTO3BOJISET:

co3gatb ycrmoBus Juis  auddepeHnmanuu  0OyYeHUs, TOCTPOCHHUS  WHIUBUIYAIBHBIX
00pa3oBaTeNbHBIX MPOTPaMM, OOECHEUNTh YIIIYOJNEHHOE M3Yy4eHHE TeOMETPHH KaK COCTaBJISIONICH
yueOHOTro npeaMera «MaremaTrukay;

MOJTOTOBUTh OOYYAIOUIMXCSl K TPOJOJDKEHUIO HM3YYEHUS MaTeMaTHKH ¢ Y4E€TOM BbIOOpa
Oymymiet mpodeccun, obecreunBas TPEEMCTBEHHOCTh MEXAYy OOMMM U TMPOo(ecCHOHATBLHBIM
oOpa3oBaHUEM.

Ha u3yuenue yuebHoro kypca «I'eometpus» Ha yriiyonéHHoM ypoBHe otBoauTcs 204 vaca: B 10
kiacce — 102 gaca (3 gaca B Henento), B 11 kmacce — 102 yaca (3 yaca B HEZEIIO).

COJEP/KAHUE OBYYEHUA
10 KJIACC

IIpsiMble U MI0CKOCTH B IPOCTPAHCTBE

OcHOBHbBIE MOHSATHSI CTepEeOMETpUH. Touka, mpsMasi, IIOCKOCTh, MpocTpaHcTBO. lloHATHe 00
aKCMOMAaTHYECKOM MOCTPOEHUHU CTEPEOMETPHH: aKCHOMBI CTEPEOMETPUH U CIIEJICTBUS U3 HUX.

B3anMHOe pacnosiokeHue NpsMBIX B IPOCTPAHCTBE: IMEPECEKAIOUIUECs, IapajuIeIbHbIE U
CKpeluBamomuecs mnpsmeie. [lpusHaku ckpemuBaromuxcs npsaMmbix. llapannenbHocTh MNpsAMBIX U
IUIOCKOCTEN B IIPOCTPAHCTBE: MapajlIeabHbIe IPSIMBIE B IIPOCTPAHCTBE, MAPAJLIEIBHOCTD TPEX MPSIMBIX,
apaJUIeIbHOCTh IPSIMOM M IUIOCKOCTH. [lapamnensHoe W LEHTpaNbHOE NPOEKTUPOBAHHE,
n3o0paxxkerue ¢uryp. OCHOBHBIE CBOWCTBA MapajuIeILHOTO MPOCKTUpOoBaHus. M300paxenue uryp B
MapaJUICIbHOM IPOEKUHMU. YTIUVIBI C COHANpPAaBICHHBIMU CTOPOHAMM, YOI MEXAYy NpPSIMBIMUA B
npocrpadcTse. llapamienpHOCTh INIOCKOCTEN: NapasuleabHbIE IUIOCKOCTH, CBOMCTBA IApauICIbHBIX
mockocTeit. [IpocTelimue mpocTpaHCTBEHHbIE (UTYPBHI HAa TUIOCKOCTH: TETPadAp, Mapaylieienunesn,
IIOCTPOCHHUE CEYCHUH.

[lepneHIMKYJIAPHOCTh NMPSAMOW M IUIOCKOCTH: NEPIEHIUKYJSAPHBIE IPSMbIE B IIPOCTPAHCTBE,
IIpsIMBIE NTAPAJUICIBHBIE U NMEPIEHIUKYIAPHBIE K INIOCKOCTH, IPU3HAK MEPIEHAUKYIISIPHOCTH NPSIMON
U IUIOCKOCTH, TEOPEMa O MPSIMON NEPHEHAUKYJIAPHON IIOCKOCTH. OPTOrOHaJIbHOE MPOCKTUPOBAHUE.
[lepneHuKysIsp ¥ HAKIOHHBIE: PACCTOSIHME OT TOYKH A0 IUIOCKOCTH, PACCTOSIHHE OT MPAMOM IO
IUIOCKOCTH, TMpoeKuuss GUrypsl Ha IJIOCKOCTb. IleprneHAuKyIsspHOCTh IJIOCKOCTEH: NpU3HAK
NIEPIEHIUKYJIIPHOCTH JBYX IUIOCKOCTEN. Teopema o TpéxX NeprneHanKynsapax.

VYTIIbl B IPOCTPAHCTBE: YroJl MEXAy IPAMOM U IUNIOCKOCTBIO, IBYTPaHHbIN yroJl, TMHEWHBIN Yroi
IOBYIpaHHOro yria. TpéxrpaHHslii 1 MHOTOrpaHHble Yriibl. CBOMCTBA IUIOCKUX YIJI0B MHOTOI'PAHHOTO
yria. CBOMCTBA IJIOCKUX M JBYTPaHHBIX YIJIOB TPEXTPAHHOIO yria. Teopembl KOCUHYCOB M CHHYCOB
JUI TPEXTPAHHOTO YTJIa.

MHoOrorpaHHuKH

Bunel MHOTOrpaHHUKOB, pa3BEpTKa MHOrorpaHHuka. IIpusma: n-yrosipHas npusma, npsmas u
HaKJIOHHAas MpHU3Mbl, OOKOBasi W MOJHAs MOBEPXHOCTh Mpu3Mbl. [lapamienenunen, NpsMOYroJibHbIN
napajuleJienunes U ero cpoicrBa. Kpargaiiime myTw Ha NOBEPXHOCTHM MHOrOrpaHHuka. Teopema
Oinepa. IlpoctpanctBennas teopema Iludaropa. IMupamuaa: n-yroiabHas nupamuia, NpaBUIbHAS U
yceu€HHas nupamuabl. CoiicTBa pédep M OOKOBBIX TpaHed HpaBUIIbHOM nmupamupisl. IpaBuiibHble
MHOTOTPaHHUKU: MPaBUJIbHAS NIPU3Ma U IIPaBWJIbHAS NMHpaMUa, IPaBUIbHAS TPEYroJbHas MUpaMuIa
U MIpaBUJIBHBIN TeTpad/p, Ky0. [IpencraBienue o npaBMIbHBIX MHOTOTPAaHHUKAX: OKTadJIp, OJEKadIp
U UKOCAdP.



Bbruncnenue 31eMEHTOB MHOTOTPaHHUKOB: pEOpa, amaroHanu, yriel. Ilmomans OGokoBoi
MOBEPXHOCTH M TOJHOW MOBEPXHOCTH MPSMOM NMPHU3MBI, IJIOLIA/lb OCHOBAHUH, TeopemMa O OOKOBOMH
MOBEPXHOCTH TpPsAMON mpu3Mbl. [lomans OOKOBOM MOBEPXHOCTH W IMOBEPXHOCTH MPABUIBHOMN
IIAPaMHU/IbI, TEOPEMA O IIJIOIAAN YCEYEHHOM TMPaMUIbI.

CuMMeTpuss B MPOCTPAHCTBE. OJEMEHTHl CUMMETPUM IPABUIBHBIX MHOTOTPaHHHUKOB.
CuMMeTpHs B IPaBUJIBHOM MHOTOTPaHHUKE: CUMMETpPHSI NapajljiesienuIeaa, CHMMETPHS NTPaBUIIbHbIX
IIPU3M, CHMMETPHSI IPABWIBHON TUPAMHU/IBI.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

[loHATHA: BEKTOp B NIPOCTPAHCTBE, HYJIEBOM BEKTOp, JJIMHA HEHYJIEBOIO BEKTOPA, BEKTOPHI
KOJUIMHEapHbIE, COHAIIPABJICHHBIE Y IIPOTHUBOIIOJIOKHO HAIIPaBJICHHBIE BEKTOPBI. PaBEHCTBO BEKTOPOB.
JIeHCTBHsSL C BEKTOpaMHU: CIIO)KECHHME M BBIYMTAHUE BEKTOPOB, CyMMa HECKOJIBKUX BEKTOPOB,
YMHOKE€HHE BeKTopa Ha uucio. CBoICTBa cloxeHHs BeKTOpoB. CBOMCTBa yMHOXEHHUS BEKTOpa Ha
yucno. Ilonstue xomiutanapHbele BEKTOPBL lIpH3Hak KOMIUIAaHApHOCTH TpEX BeKTOpoB. lIpaBumio
napauienenunena. TeopeMa O pasjIoXEHUM BEKTOpa IO TPEM HEKOMIUIAHAPHBIM BEKTOPAM.
[IpssmoyronpHas cucremMa KoopAauHat B mpocTpaHcTtBe. Koopaunatel BekTopa. CBsi3b MEXITy
KOOpJIMHATaAMH BEKTOPA U KOOpAUHATAMM TOYEK. YTOJ MeXAy BekTopamu. CKalipHOE NPOU3BE/ICHHE
BEKTOPOB.

11 KJIACC

Tena ppamenust

TloustTus: MUIMHAPHUYICCKAasA IIOBEPXHOCTD, KOHHUYECCKas MMOBEPXHOCTD, C(i)epI/I‘IeCKaSI
MOBEPXHOCTh, 00pa3yromre MoBepXHOCTel. Tena BpamieHWs: MWIMHAP, KOHYC, YCEUYEHHBIH KOHYC,
chepa, map. BzammHoe pacmnosiokeHue cdepbl M IUIOCKOCTH, KacaTelbHas TUIOCKOCTh K cdepe.
N3obpaxenue Ten BpamieHHusl Ha TUIOCKOCTH. Pa3BépTka nuimuHapa U koHyca. Cummerpus chepsl u
mapa.

O6béM. OcHoBHBIE cBoicTBa 00BEMOB Ten. Teopema 00 00BEME MNPSIMOYrOIHLHOTO
napajuiefienuneaa u cieacTBus u3 He€. OObEM MpsAMOIl U HAKIIOHHOM MPU3MBI, IMIMHAPA, THPAMU/IBI
1 KoHyca. O0BEM m1apa ¥ IIapoOBOTO CETMEHTA.

KomMOuHamuu Ten BpalieHus U MHOTOTpaHHUKOB. [Ipu3ma, BrucaHHas B UMJIMHIP, ONMCAHHAS
oxoJio uuHapa. [lepeceuenue cdepsl u mapa c mwiockocThio. Kacanue mapa u ceppl mIOCKOCTbHIO.
[ToHsiTHE MHOTOTPAaHHHKA, OMIMCAHHOTO OKOJIO cepsl, chepbl, BIUCAHHOW B MHOTOI'PAHHUK WM TEJIO
BpAaIllCHHUS.

[Inomans MmoBEepXHOCTH WUWIMHApPA, KOHYca, Iiomanb chepsl u e€ wyacreir. I[lomobue B
npoctpancTBe. OTHOLIEHHE 00BbEMOB, TUIONIAeH ToBepXHOCTeH NMo00HbIX (Guryp. [IpeoOpasoBanue
nogobusi, romoretus. PemieHune 3agay Ha IUIOCKOCTH C HUCHOJB30BAaHUEM CTEPEOMETPUUYECKUX
METO/IOB.

[TocTpoenue ceueHNil MHOTOTPAHHUKOB M T€J BPAILEHUS: CEUCHUs LUIUHApA (MapaielnbHo U
MEPIEeHIUKYIAPHO OCH), CEYeHMs] KOHyca (MapajulelibHble OCHOBAHHUIO M MPOXOJSAIINE Yepes3
BEpIIMHY), CEUCHHUS MIapa, METOAbl TMOCTPOCHUS CEUEHHWIl: METOJd CIEeJ0B, METOJ BHYTPEHHETrO
MIPOEKTUPOBAHMS, METO/I IEPEHOCA CEKYIIEeH MIOCKOCTH.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

Bextopel B mpocTtpanctBe. Omnepanuu Haja BEeKTOpamMHU. BeKTOpHOE YMHOKEHHE BEKTOPOB.
CBoiicTBa BEKTOpPHOTO yMHOXeHUs. [IpsMoyronbHas cucTeMa KOOpPAWHAT B TMPOCTPAHCTBE.
Koopmunatel BekTopa. Pasnokenune BekTopa mo Oasucy. KoopauHATHO-BEKTOPHBIM METOJ TpHU
pEIIeHUH TEOMETPHUECKUX 3a/1a4.

JABHKEHHS B IPOCTPAHCTBE

JBuxkenus: mpoctpanctBa. OtoOpakeHus. [IBumkeHus u paBeHCTBO (uryp. OOmue cBoicCTBa
IBUKEHWH. Buapl ABWKEHUI: MapalieNbHbIil TEpeHoC, IeHTpallbHas CHMMETPHS, 3epKalbHas
CUMMETpUS, TOBOPOT BOKPYT npsimoii. [IpeoOpazoBanus mogobus. [Ipsmas u chepa Ditnepa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSAA YYEBHOI'O KYPCA «I'EOMETPUS»
(YIJIYBJEHHBIN YPOBEHB) HA YPOBHE CPEJJHEI'O OBIIETO OBPA3OBAHMUS

JIMYHOCTHBIE PE3YJIBTATHI

1) rpa:kianckoe BoCIMTAHME:

c(OPMHUPOBAHHOCTD TPAKAAHCKON MOZUIIUN 00yJArOIIErocsi Kak akTHBHOTO M OTBETCTBEHHOTO YJICHA
poccuiickoro oOImiecTBa, NPEACTABICHHE O MAaTeMAaTUYECKUX OCHOBAaX (PYHKUHMOHUPOBAHUS Pa3IUYHbIX
CTPYKTYp, SIBIICHUH, TpOLEAyp TpakJaHCKOro oOmecTBa (BBIOOPBI, OMPOCHl M JAPYroe), yMEHHE
B3aUMO/ICHICTBOBATh C COLIMAIbHBIMU HUHCTUTYTAMH B COOTBETCTBUHU € UX (DYHKIUSIMU U Ha3HAUCHUEM;

2) naTpuoTHYecKoe BOCIIMTAHHE:

c(OPMHUPOBAHHOCTh POCCHUMCKONW TpaXKJAHCKOW WJEHTUYHOCTH, YBaXXEHUS K MpOLUIOMY U
HaCTOSIIIEMY POCCUNUCKON MaTEMaTHKH, [IEHHOCTHOE OTHOIIIEHNE K JOCTHKEHHUSIM POCCUHCKUX MaTEeMAaTHKOB
U POCCUICKOW MAaTEMAaTUYECKOM IIKOJIbI, HCTIOJIb30BAHHUE ITUX JIOCTHKEHUH B IPYTUX HAyKaX, TEXHOJOTUSX,
chepax SKOHOMUKH;

3) AyXOBHO-HPAaBCTBEHHOE BOCIIMTAHME:

OCO3HAHME JYXOBHBIX IIEHHOCTEM poccHuilckoro Haponaa, Cc(GOPMUPOBAHHOCTb HPABCTBEHHOTO
CO3HAHMS, ITUYECKOTO MOBEACHHUS, CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHHEM JOCTHKEHUN HAyKu U
JeSITeIbHOCThIO YIEHOT0, OCO3HAHKE JINYHOTO BKJIaJia B IOCTPOEHUE YCTOMYMBOTO OyAyIIEro;

4) acTeTHYECKOE BOCIIMTaHME:

ACTETUYECKOE OTHOILIEHUE K MUPY, BKJIIOUask 3CTETHUKY MaTeMaTHUYECKUX 3aKOHOMEPHOCTEH, 00BEKTOB,
3a/a4, pEUIeHHUM, pacCyX ACHUH, BOCIPUUMYMBOCTH K MaTEeMAaTHYECKUM acleKTaM pa3InYHbIX BHUOB
HCKYCCTBA;

5) pusnyeckoe BocnuTaHUE:

chOpMHUPOBAHHOCTh YMEHUS NPHUMEHSTh MaTeMaTHuYecKWe 3HaHUS B HMHTEpecax 370pOBOIO H
6e3omacHoro oOpas3a >KM3HH, OTBETCTBEHHOE OTHOIICHHE K CBOEMY 3/0POBBIO (340pPOBOE MHTAHUE,
cOalaHCUPOBAHHBIA PEXKHUM 3aHATUA M OTIbIXa, pPETyispHas ¢u3ndeckas aKTHUBHOCTH), (PU3NYECKOE
COBEPILEHCTBOBAHUE IIPU 3aHATUAX CIIOPTUBHO-030POBUTEIIBHOMN JEATENBHOCTHIO;

6) TpyaoBOe BociuTaHME:

FOTOBHOCTb K TpYAY, OCO3HAHUE LIEHHOCTH TPYAOJIOOMS, HHTEpeC K pa3iuyHbIM cdepam
npodeccuoHabHOM AESITeNbHOCTH, CBSI3aHHBIM C MAaTEMaTUKON U €€ MPHIOKEHUSIMU, YMEHHE COBEPIIATh
OCO3HAHHBII BBIOODP OyAyliel mpodeccur U peann30BbIBaTh COOCTBEHHbBIE KU3HEHHBIE TUIAHbBI, TOTOBHOCTh
U CHOCOOHOCTh K MaTeMaTH4eCKOMY OO0pa30BaHUIO M CaMOOOPA30BAHHMIO HA MPOTSHKEHUHM BCEH JKU3HH,
TFOTOBHOCTb K AKTUBHOMY YYaCTHIO B PELICHUU MPAKTUYECKUX 3a]]a4 MAaTEMaTUYE€CKOI HaPaBICHHOCTH;

7) 3K0J10rM4YeCKOe BOCIIUTAHHE:

c(OpPMUPOBAHHOCTh JKOJIOTHYECKON KYyIbTYPbl, MOHUMAHUE BIUSHUS COLMATHHO-3KOHOMHYECKUX
MPOLIECCOB HAa COCTOSIHWE MPHUPOJHON M COIMAIBHOM Cpeabl, OCO3HAHHE TIJI00albHOTO XapakTepa
9KOJIOTHYECKUX MpOOJieM, OpUEHTAlMs Ha MpUMEHEHHEe MATeMAaTUYECKUX 3HAHUUN Ui pelIeHUs 3a7ady B
o0nacTu OKpyKarolleld cpeapl, IUIAHUPOBAHHME IMOCTYIKOB M OIEHKM HMX BO3MOKHBIX MOCIEACTBUN st
OKpYKarollen Cpeibl;

8) HeHHOCTH HAYYHOr0 NO3HAHUSA:

c(OPMHPOBAHHOCTh MUPOBO33PEHHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH U
OOIIECTBEHHON MPAKTUKH, MOHMMAaHUE MAaTeMAaTUYeCKOW HayKH Kak c(epbl YeIOBEUYECKOW NEeSTENbHOCTH,
3TanoB €€ pa3BUTUSA U 3HAYUMOCTH JUISl Pa3BUTUS LMBWIM3ALMHU, OBJIAJCHHUE SI3bIKOM MAaTEMaTUKH H
MaTeMaTHYECKON KyJIbTYpOHW KaK CPEICTBOM IO3HAHUS MHpa, TOTOBHOCTb OCYIIECTBJIATH IPOEKTHYIO U
HCCIIEIOBATENBCKYIO AEATEIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIbTATHI



Ilo3naBaTebHBIE YHHBeEpPCAJbHbIE YUeOHbIE 1eHCTBUS

ba3oBble joruyeckue 1ecTBUA:

BBUSIBIIAITh M XapaKTEpU30BATh CYIIECTBEHHbIE IPU3HAKM MaTeMaTHYECKUX OOBEKTOB, MOHATH,
OTHOIICHUH MEXJY MOHATHIMH, (GOPMYIUPOBATH OINpPECNCHHs MOHATUH, YCTaHABIMBATh CYIECTBEHHBIH
MPU3HAK KJIacCH(PUKALMU, OCHOBAHUS [T 0000IICHUS M CPABHEHUS, KPUTEPUH NTPOBOAUMOTO aHAIIN3A;

BOCIPUHUMATh, (OPMYIUPOBATH M MPEOOPA30BBIBATH CY)KICHUSA: YTBEPAUTEIbHbBIC U OTPHUIIATEIIbHBIE,
€IMHUYHBIC, YaCTHBIE 1 O0IIHE, YCIOBHBIC;

BBISIBJISITh MaTEMaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBA3M M INPOTUBOpEuYUs B (akTaX, JAHHBIX,
HAOJIOICHUSX U YTBEPKACHUSX, TIPEAIaraTh KPUTEPUH JUTSI BEISIBIICHUS 3aKOHOMEPHOCTEH 1 TIPOTUBOPEUHIA;

NeNnath  BBIBOABI C  HCIOJB30BAHMEM 3aKOHOB  JIOTMKH, JCAYKTHUBHBIX HM  WHIYKTHUBHBIX
YMO3aKJIOYEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

MIPOBOJUTH CAMOCTOSITEJIBHO JIOKA3aTeNbCTBA MaTeMaTUYECKUX YTBEPXKACHUU (MpsMble U OT
MPOTHBHOTO), BBICTPAMBATh APTYMEHTAIMIO, TPUBOJUTH MPUMEPHl W KOHTPIPHUMEPHI, 0OOCHOBHIBATH
COOCTBEHHBIE CYXJACHUS U BHIBOJIbI;

BBIOMpATh CHIOCO0 perieHns yueOHOM 3a1auu (CpaBHUBATh HECKOJIBKO BApMAHTOB pEIlIeHUs, BRIOUpaTh
HauboJjee NOAXOAAIUHN C YUETOM CAMOCTOSTEIbHO BbIACIEHHBIX KPUTEPHUEB).

Ba3oBble uccienoBare/bCKue 1elCTBUA:

MCI0JIb30BaTh BOIMPOCHI KaK MCCIEI0BATENbCKUI HHCTPYMEHT MO3HaHUS, (POPMYIHPOBATh BOMPOCHI,
¢bukcupymole NpoTUBOpeYre, MpolieMy, YCTaHaBIMBATh MCKOMOE U JaHHOE, (OPMUPOBATH TUIIOTE3Y,
apryMEeHTHPOBATh CBOIO MO3UIUI0, MHEHHE;

MIPOBOJUTH CaMOCTOSTEIbHO CIUIAHUPOBAHHBIM HSKCHEPUMEHT, HCCIIEJJOBAHUE [0 YCTAHOBJIEHMIO
O0COOEHHOCTEl MaTeMaTHUYecKOro OOBEeKTa, SBJICHMsS, IPOILIECCa, BBISBICHUIO 3aBHUCUMOCTEH MEXIY
0o0BbeKTaMU, SIBJICHUSAMH, ITPOLIECCAMY;

CaMoCTOSITENIbHO ~ (hopMynupoBaTh O000OIIEHUST ¥ BBIBOJABI 10 pe3yiabTaTaM IPOBEAEHHOIO
HAOMIOJICHUS, KCCIEAOBAHUS, OILICHUBATh JOCTOBEPHOCTh TIOJYYEHHBIX pPE3yJIbTaTOB, BBIBOJOB U
000011IeHMIT;

MIPOTHO3MPOBATh BO3MOXHOE pPa3BUTHE IMPOLIECCA, & TAKXKE BBIIBUraThb MPEIINOJIOKEHUS O €ro
Pa3BUTUHU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undopmanmeii:

BBISIBIIAITH JePUIUTHI HH(GOPMALIMKU, JaHHBIX, HEOOXOJUMBIX JJIi OTBETAa HA BOIPOC U VIS PELICHUS
3a/1auu;

BBIOMpATh MHPOPMAIMIO U3 UCTOYHUKOB PA3JIMUHBIX THUIIOB, aHAJTU3UPOBATh, CUCTEMATU3UPOBATH U
HMHTEPIPETUPOBATH HHPOPMAIIUIO PAa3IMYHBIX BUJIOB U (POPM MpeacTaBICHUS;

CTPYKTYpUpOBaTh HUHGOpPMAIMIO, TMPEACTaBIATh €€ B pPAa3IUYHBIX (opmax, HIUTIOCTPUPOBATH
rpaguvecKu;

OIICHUBATh HAAEKHOCTh MHPOPMAIIMH 10 CAMOCTOSATEIBHO CHOPMYTUPOBAHHBIM KPUTEPUSIM.

KoMMyHHKaTUBHBIEC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

OO0wmenne:

BOCIPUHHUMATh U (POPMYIUPOBATH CYXKAECHUS B COOTBETCTBUH C YCIOBUSMH U LEISIMHU OOIIEHUS, SICHO,
TOYHO, TPAMOTHO BBIPaXaTh CBOIO TOUKY 3PEHUsS B YCTHBIX U NMHMCbMEHHBIX TEKCTaX, JAaBaTh MOSICHEHUS IO
X0y pellleHus 3ajaul, KOMMEHTHPOBATh MOJIYYEHHbBIN PE3YyNbTaT;

B X0Je 00CYXJeHHs 3a/laBaTh BOIIPOCHI MO CYIIECTBY 00OCYXJaeMOW TeMbl, MPOOJIEMBb, peraeMon
3aJ1a4M, BBICKA3bIBATh UJIEH, HALIEJICHHBIE HA TIOUCK PEIICHHUS, COTIOCTABIIATh CBOU CY)KJIEHUS C CYXKIACHUSIMHU
JIPYruX Y4acTHUKOB JMAJIOTa, OOHApYKMBaTh pa3iMyMe W CXOJCTBO MO3UIMHA, B KOPPEKTHOU ¢opme
(bopMynUpoOBaTh pa3HOTIACHS, CBOU BO3PAKECHHUS;

IIPEACTABIATh  PE3yNbTAThl  PELIEHUS  3aJaud, OKCIEPUMEHTa, HUCCIECJOBaHMs, IPOEKTa,
CaMOCTOSITEJIbHO BBIOMpaTh (OpMAT BBICTYIJICHHS C YY€TOM 3a/ad TNpPEe3eHTallud U 0COOEHHOCTEH
ayJIUTOpUH.



PeryisiTUBHbIE YHHBePCAJIbHbIE YUeOHbIe AeilicTBUS

Camoopranu3anus:

COCTaBIIATh TUIAH, AJITOPUTM PEIICHHS 3a/1a4¥, BEIOMpATh CIOCOO pemieHUs ¢ Y4ETOM UMEIOITUXCS
pECYpCOB B COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTHPOBAaTh U KOPPEKTHUPOBATH BAPHUAHTHI PEIICHUN C
y4€TOM HOBOU MH(OpMAIIHH.

CaMOKOHTPOJIb, SMOLMOHAIbHBII HHTEJJIEKT:

BIIQJICTh HABBIKAMU TIO3HABATECIILHON peIeKCMM KaK OCO3HAHUS COBEPIIACMBIX JCHCTBUU W
MBICIIUTEIBHBIX TIPOIECCOB, MX PE3YJbTATOB, BIAJACTh CIIOCOOAMHU CAMOIIPOBEPKH, CAMOKOHTPOJISI TIpoIecca
U pe3yJsibTara perieHus MaTeMaTUueCKOn 3a/1auH;

MIPEBHJIETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYThH NP PEIICHUH 33/1a49H, BHOCUTh KOPPCKTUBHI B
JeSITEIbHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, JAHHBIX, HAHICHHBIX OIINOOK, BRISBIICHHBIX TPYIHOCTEH;

OIICHUBATh COOTBETCTBHE PE3yJIbTaTa IEIH M YCIOBHSIM, OOBSICHITH NPUYMHBI JOCTHXKCHHUS WIN
HEJOCTHKEHHSI PE3yJIbTATOB JCATeILHOCTH, HAXOIUThH OITUOKY, J1aBaTh OIEHKY MPHUOOPETEHHOMY OTIBITY.

CoBMecTHAas1 1eSITeJILHOCTD:

MOHUMATh W WCIOJIb30BaTh MPEHMYIECTBA KOMAHIHOW W WHIMBUAYAILHONH PaOOTHI TIPHU PEIICHUU
y49eOHBIX 3aJ1a4, MPUHUMAThH IIeJThb COBMECTHOU JCSITEIHLHOCTH, TUTAHUPOBATH OPTaHHU3AIMI0 COBMECTHOM
paboTHI, pactipeiesiTh BUILI PabOT, TOTOBAPUBATHCS, OOCYKIATh MPOIIECC U Pe3yabTaT paboThl, 060011aTh
MHEHHS HECKOJBKHX JIIOCH;

y4acTBOBATh B TPYNIOBBIX (hopMax paboOThl (00CykaeHUsl, 0OOMEH MHEHUH, «MO3TOBBIC IITYPMBI» U
WHBIC), BBIOJIHATH CBOIO YacTh pabOTHI M KOOPIUHUPOBATH CBOU JICUCTBUS C IPYTHUMH WICHAMHU KOMAaH/IBI,
OIICHUBATh KaYECTBO CBOETO BKJIAJIa B OOIIMNA MPOJYKT MO KPUTEPHUSIM, CHOPMYITHPOBAHHBIM YdaCTHUKAMU
B3aMOJIECICTBHUS.

INPEIMETHBIE PE3YJIBTATbBI

K xoniy 10 kiaacca oOydaromuiicss HAyIUTCs:

e CBOOOJHO OIEPHPOBATH OCHOBHBIMU TOHATHSIMH CTEPEOMETPHHM TP pEIICHUH 3a1ad |
MIPOBEICHUU MaTEMATUYCCKUX PACCYKICHHIA;

® [IPUMEHSTh AKCHOMBI CTEPEOMETPHH U CIICJICTBUS U3 HUX MPH PELIICHUU T€OMETPUYCCKUX 3a]1ay;

e KiaccH(UIMPOBATh B3aUMHOE pACIOJIOKCHHE TMPSAMBIX B TPOCTPAHCTBE, IUIOCKOCTEH B
MPOCTPAHCTBE, MPSAMBIX H TUIOCKOCTEH B MPOCTPAHCTBE;

e CBOOOJIHO ONEPHPOBATH TIOHATHSIMH, CBSI3AaHHBIMH C YIJIAMU B TIPOCTPAHCTBE: MEXIY MPSIMBIMH B
MPOCTPAHCTBE, MEKY MPSMOU U TIOCKOCTHIO;

e CcBOOOJIHO OTICPUPOBATH OHSATHUSIMH, CBA3aHHBIMU C MHOTOT'PaHHHKAMU;

e CcBOOOJIHO PacHO3HABAaTh OCHOBHBIC BHU/Ibl MHOTOTPAHHUKOB (TIpU3Ma, MUPAMKJIA, IPSIMOYTOJIbHBIH
napajuienenumnesn, Kyo);

e Kiaccu(UIMPOBATh MHOTOTPAHHHUKH, BEIOUPAasi OCHOBAHUS ISl KJIaCCH(HUKALINY;

e CBOOOJIHO OMEPUPOBATH MOHATHSIMH, CBSI3aHHBIMU C CEYEHHEM MHOTOT'PAHHUKOB ITIOCKOCTbIO;

®  BBIMOJIHATH MAPAJUIENBHOE, IIEHTPATHHOE U OPTOTOHAIBHOE MPOEKTUPOBAaHKE (DUTYP Ha TIOCKOCTH,
BBITIONHATH N300paskeHus (PUryp Ha IIOCKOCTH;

® CTPOWUTH CEUEHUS] MHOTOTPAHHUKOB DPA3IUYHBIMU METOJAMU, BBITIONHATH (BBIHOCHBIE) TUIOCKHE
YepTeKH U3 PUCYHKOB MPOCTHIX 00BEMHBIX GUTYP: BUJ CBEPXY, COOKY, CHHU3Y;

® BBIYHUCIIATH IUIOMIAN TOBEPXHOCTEH MHOTOTPAHHHUKOB (TIpHU3Ma, MHpaMua), FTEOMETPUIECKUX Te
C IpUMEeHeHueM (opMYyT;

e CBOOOJHO OMNEPUPOBATH MOHATHUSMHU: CHMMETPUS B TPOCTPAHCTBE, ILEHTP, OCh U IJIOCKOCTh
CUMMETPUH, IIEHTP, OCh U MIIOCKOCTh CAMMETPUU (DUTYPHI;



CcBOOOJTHO OMNEpPHpPOBATH TMOHATHAMH, COOTBETCTBYIOIIMMH BEKTOpaM M KOOpAHMHATaM B
IIPOCTPAHCTBE;

BBIIIOJIHATH ACUCTBUS HaJl BEKTOPaMU;

pelaTh 3a1a4u Ha JTI0Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOIICHUM U HAX0KIEHUE F€OMETPUIECKUX
BEJIMYUH, [IPUMEHSS U3BECTHBIE METO/bI IIPU PEIICHUHA MATEMaTUYECKUX 3aad IIOBBILICHHOIO U
BBICOKOT'O YPOBHSI CJIOKHOCTH;

IIPUMEHATHh IPOCTEHIINE MPOrPAMMHBIE CPEICTBA M IEKTPOHHO-KOMMYHUKAIIUOHHBIE CUCTEMBI
IIpU PELICHUH CTEPEOMETPUYECKHX 3a/1a4;

U3BIIEKaTh, NPeOoOPa3oBBIBATE M HWHTEPIPETHPOBATH HHGOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUIECKUX (PUTYpax, MPEACTaBICHHYIO Ha YePTEkKaxX U PUCYHKAX;

IIPUMEHSATH [10JIyYEHHBIE 3HAHMS Ha IIPAKTUKE: CPABHUBATH U AaHAJIU3UPOBATh PEAIbHBIC CUTYyAIUH,
IIPUMEHATh ~ W3YyYEHHBIE  IIOHATHUA B  MpPOIECCE  TIOMCKA  PEIICHWs  MaTeMaTUYEeCKU
chOopMyIUpPOBAaHHON MPOOJIEMBI, MOJEIMPOBATh pealbHbIE CHUTyallMM Ha fA3bIKE TE€OMETPHH,
HCCIEA0BaTh IOCTPOCHHBIE MOJEIH C HCIOJIB30BAHUEM TI€OMETPUYECKUX MOHATHUH U TEOPEM,
anmapara anre0pbl, pemarb NpakTUYECKUe 3a7a4i, CBA3aHHbIE C HAXO0XKJIEHUEM T'€OMETPUUYECKUX
BEJINYUH;

UMETh TMpEACTaBICHUSI 00 OCHOBHBIX JTanax pa3BUTUS TEOMETPHUM Kak COCTAaBHOM dacTu
(dbyH1aMeHTa pa3BUTHS TEXHOJIOTUIL.

K xoniy 11 kiacca oOydaromuiicss HAQyIUTCs:

CBOOOJHO ONEPHUPOBATh TMOHATHSIMH, CBS3aHHBIMH C IWIMHIPUYSCKOW, KOHWYCCKOW U
chepruecKoit TOBEPXHOCTIMH, OOBSICHATH CITOCOOBI TIOJTyICHHS;

OTICPUPOBATH TOHATHIMHM, CBSI3aHHBIMUA C TEJIaMH BpAIICHHS: IMIJIUHAPOM, KOHYycOM, chepold u
1apom;

pacrmo3HaBaTh Teja BpamieHus (UIuHAp, KOHYC, cepa u map) u 00BICHATH CIOCOOBI TIOJTyUEHUS
TeJ BpallEHHUS;

KJIacCU(PHUITMPOBATh B3aUMHOE PACIIOJIOKEHUE CPEPBhI U TUIOCKOCTH;

BBIYMCIISATh BEJIMYMHBI 3JIEMEHTOB MHOTOIPAHHUKOB W TN BpalleHHs, O00bEMBI U IUIOMIAIU
MOBEPXHOCTEH MHOTOTPAHHUKOB U TEJ BPAIICHUS, TEOMETPUUYECKUX TN ¢ IPUMEHEHHEM (HOpMYIT;
CBOOOJHO OIEpPUPOBaTh MOHATHSIMH, CBSI3aHHBIMU C KOMOHMHAIMSIMM TeJl BpAllEHUs H
MHOTOTPAaHHUKOB: MHOTOTPAaHHHK, BIIMCAaHHBIM B cdepy U OomucaHHbI oKoyio cdepbl, cdepa,
BIIMCAaHHAsl B MHOTOTPaHHUK WJIM TEJIO BpalCHUS;

BBIYHCIISATH COOTHOUICHHSI MEXKAY TUIOIIAIIMU MTOBEPXHOCTEH 1 00bEMaMu MOI0OOHBIX TEJT;
n300paxaTh H3yd4aeMble (UTYpBI, BBIMOJHATH (BBIHOCHBIC) IJIOCKHE YEpPTEKH U3 PUCYHKOB
MPOCTHIX O0BEMHBIX PUTYDP: BUJ CBEPXY, COOKY, CHU3Y, CTPOUTH CEUCHHUS TEJ BPAILCHUS;
U3BJIEKAaTh, WHTEPIPETHPOBATh U NPeoOpa3oBbIBaTh HMHMOPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpHUECKUX QUrypax, mpeAcTaBICHHYIO0 Ha YepTEKaxX U PUCYHKAX;

CBOOOJHO OMEPUPOBATH MOHATHEM BEKTOP B MIPOCTPAHCTBE;

BBITIOJIHATH OTEpaIMy HaJl BEKTOPaMU;

3a/1aBaTh IUIOCKOCTh YPaBHEHHUEM B JIEKaPTOBOM CHCTEME KOOPHHAT;

pemarh reoMeTpUYecKue 3aJaddl Ha BBIYUCICHHE YIIIOB MEXAY MNPSIMBIMA U TJI0CKOCTSAMH,
BBIYHMCIICHUE PACCTOSIHUA OT TOYKH JO IUIOCKOCTH, B II€JIOM, Ha MPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/Ia TIPU PELICHUH;

CBOOOJHO OMEPHPOBATh MOHITUIMH, CBS3aHHBIMH C BUKEHHEM B MPOCTPAHCTBE, 3HATh CBOWCTBA
JIBUKCHUI,

BBITIONTHATh M300paKeHUsS MHOTOTPAHHUKOB WM TeN BpallleHUs NpU MapauieTbHOM IepeHoce,
[EHTPATbHOW CHUMMETPUH, 3€pKATbHOM CHMMETPUU, TPU TOBOPOTE BOKPYr MPSMOIA,
npeoOpa3oBaHus MOA00HUS;



CTPOUTH CCUCHUSA MHOTOIpaHHUKOB MW TCJI BpallCHUA: CCUCHHUA LUIMHIAPA (HapaJIJIGJIBHO n
NEPIEHANKYIIIPHO OCH), CEUCHMs KOHyca (IapajulelIbHble OCHOBAHUIO M IPOXOJAIIME 4Yepe3
BEpILIMHY), CEYECHHUS 11apa;

HUCIIOJIB30BATh MCTOAbI MOCTPOCHUA CCUCHUM: MECTOJ CJIICOOB, METO BHYTPCHHECTO
IIPOEKTUPOBAHHUSA, METOJI IIEPEHOCA CEKYILEH IIIOCKOCTH;

AOKa3bIBATb T'COMCTPUUCCKUC YTBCPIKACHM,

MIPUMEHITh N'€OMETPHUUECKHUE (PAKTHI Ul PEIICHHUs CTEPEOMETPUUYECKUX 3a/1ad, MPEeArnoaraionux
HECKOJIBKO IIaroB PeIIeHHs, eCJId YCIOBHUS MPUMEHEHHs 3a/1aHbI B SIBHOK M HESIBHOU (opme;
peliaTh 3aaa4u Ha JOKA3aTCIbCTBO MATECMATHYCCKUX OTHOIIICHUH U HaXO0XKIACHUC I'COMCTPUICCKHUX
BEJIMYHH;

IMPUMCHATH POrpaMMHEBIC CPEACTBA U JJICKTPOHHO-KOMMYHUKAIIMOHHBIC CUCTCMbI IIPpHU PCHICHUN
CTEPEOMETPUYECKHUX 3a]1a4;

INPUMCHATL IIOJIYUCHHBIC 3HAHHWA Ha IPAKTUKE: CpaBHUBAThb, aHAJIW3UPOBATL H OLCHHUBATH
PCAIBHBIC CUTyalluH, MPUMCHATH M3YYCHHBIC IMOHATHUA, TCOPEMEIL, CBOMCTBa B nmponecce MmouckKa
pelieHus MaTeMaTH4ecKu chopMyTupOBaHHOM MTPOOIEMBI, MOJIETUPOBATH PEATIbHBIE CUTYallUd Ha
A3BIKC TCOMCTPHUU, HCCICAOBATHL IOCTPOCHHBLIC MOACIU C HCIHOJB30BAHHEM TCOMETPUUCCKUX
MOHATHM M TeopeM, ammapara anreOpbl, pemaTb MOpaKTHUYEeCKUe 3a/Jayd, CBS3aHHBIE C
HaXO0XJIACHUEM I'COMETPUICCKUX BEJINYNH,

HUMETh MPCACTABICHUSA 00 OCHOBHBIX JTamax pPasBUTHUA TCOMETPHUH KakK COCTaBHOM YacTH
dbyHIaMeHTa pa3BUTHSI TEXHOJIOTHIA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaumeHoBanue pasiesioB u tem | KoimyecTso yacos DJIeKTpOHHbIe (HN(PPOBbBIE)
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE Pecypchl
1 BBenenue B ctepeomMeTpuio 23
) B3anmHoe pacrionoxenue 6
MPSIMBIX B IPOCTPAHCTBE
3 HapaJIJIeJII)fIOCTI) MPSIMBIX U g
IIJIOCKOCTEN B IIPOCTPAHCTBE
4 HepneHI[miyns[pHOCTL HPSIMBIX U )5
IIJIOCKOCTEHN B IIPOCTPAHCTBE
VYTrael U pacCTOSHUS 16
MHororpasHuku 7
BexkTopsl B mpocTpancTBe 12
g [ToBTOpEHwUE, O606HleHI:Ie u 5
cUCTeMaTH3allus 3HaHUM
OBIIEE KOJIMYECTBO YACOB I10 102
[TPOTPAMME




11 KJIACC

HaumenoBanue pa3aeiioB u

KoaudecTBO 4acoB

DJIeKTpOHHbIe (LM (PPOBbIE)

Ne i/
TeM NMPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE pecypChl
1 Ananutnyeckas TeoOMeTpHst 15
) [ToBTOpEHME, 0606H16HI:IC u 15
CHCTEMaTH3aIHsI 3HAHUH
O0BEM MHOTOTpaHHUKA 17
4 Tena Bpaiienus 24
5 [Inomanu moBepxHOCTH U 9
00BEMBI KPYTIIBIX TEJ
6 JIBi>xeHMst 5
7 [ToBTOpEHwUe, O606HI€HI:I€ u 17
cHCTEeMaTH3aIHsI 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 102

[TPOI'PAMME
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