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IosicHUTeIbHAS 3aMUCKA.

PaGouas mporpamma yueOHOro Kypca «['eomerpusi» yriayOn€HHOro ypOBHS s
obyuatomuxcs 10 —11 kmaccoB paspabotana Ha ocHOBe DenepalibHOTO TOCYIapCTBEHHOTO
00pa30BaTEeNLHOTO CTaHAApTa CPEJHEro OOLIEero 00pa3oBaHMs, ¢ YYETOM COBPEMEHHBIX MHUPOBBIX
TpeOOBaHUH, NPEABABISIEMbIX K MaTeMaTHUYECKOMY OOpa30BaHUIO, M TPAAULUN POCCHICKOTO
oOpa3zoBanus. Peanmuzamnusi mporpaMmMbl 00€CIieUMBaET OBJIAJCHUE KIIOYEBBIMH KOMIICTCHIIMSMU,
COCTAaBJIIIOIIUMH OCHOBY JJISi CAaMOPA3BUTHS M HENPEPHIBHOTO 00pa30BaHUs, LEIOCTHOCTD
OOMIEKYIBTYPHOTO, JINYHOCTHOTO 1 TIO3HABATEIILHOTO Pa3BUTHS JIMYHOCTH O0YUYArOIINXCS .

Hean u 3a71a4n n3yyeHus npeamMera.

Mean:

Lenp ocBoeHHs mporpaMMbl yueOHOTo Kypca «l'eoMmerpus» Ha yriryOJEHHOM YpOBHE —
pa3BUTHE WHIMBHIYATbHBIX CHOCOOHOCTEH OOyJaromuxcss TMpH W3YYEHHH TEOMETPHH, Kak
cocTaBlsilOLIeN mpeaMeTHON obOnactu «Martematuka M uHGQOpMaTHKa» uepe3 obecrneueHue
BO3MOXHOCTH MPUOOpETeHHs] U MCHOJIb30BaHUS Oojiee TIIyOOKMX T'€OMETPHUYECKHUX 3HAHUM U
NEeWCTBUH, CIEeMU(PUIHBIX TEOMETPHH, M HEOOXOIUMBIX Ui YCIEIIHOTO MPO(ecCHOHAILHOTO
00pa3oBaHus, CBA3aHHOTO C MCIIOJIE30BAaHHEM MaTEMaTHKH.

3agaun:

— (opmupoBaHUE MPENCTABICHIS O TEOMETPUH KaK YaCTH MUPOBON KYJIBTYPHI U OCO3HAHHE €€
B3aMMOCBSI3U C OKPYKAIOIIHM MUPOM;

— (QopmupoBaHUE TIPEICTABICHUSI O MHOTOTPAHHUKAX W TEJIaX BPAIICHUS KaK O BAYKHEHITNX
MaTeMaTUYEeCKUX MOJETSAX, MO3BOJSIONIMX OMUCHIBATh M H3y4aTh pa3HbIE SBICHUS
OKPYKAIOIIEro MUPA;

— ¢QopmupoBaHHEe yMEHHUS pacloO3HAaBaTh HAa YepPTek,aX, MOAEIIX M B pEaTbHOM MHpE
MHOTOI'PaHHUKH U TeJla BPallleHUS;

—  OBJIAJIEHHE METOJaMU pellIeHHs 3aJad Ha IOCTPOECHUS Ha N300pakeHUX MPOCTPAHCTBEHHBIX
duryp;

— (opmupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMU MOHATHSAMM O MHOTOI'DaHHHMKaX M Tesax
BpaIllEHHs ¥ UX OCHOBHBIMM CBOMCTBaMU;

— OBJAJICHHE QJITOPUTMaMHU pEIIEHUS OCHOBHBIX THUIOB 3aJay; (OPMHPOBAHHUE YMEHHUs
IIPOBOJIUTH HECJIOKHBIE JIOKAa3aTeIbHbIE PACCYKICHUS B XOJIE PEIICHUS CTEPEOMETPUUECKUX
3aJa4 ¥ 3a/1a4 ¢ IPaKTUYECKUM COJIepKAHUEM;

— Ppa3BUTHUE UHTEJUIEKTYaJbHBIX U TBOPUYECKUX CIOCOOHOCTEN 00yUaroMXCsl, IO3HABATEIBHOM
aKTUBHOCTH, UCCIIEI0BATEIILCKUX YMEHHUM, KpUTUUHOCTH MBIILUICHUS;

XapakTepucTMKa INCHXO0JOTHYEeCKHX MPeANoChLIOK K HM3YYeHHI0O TeoMeTpHu

ydyaummucs.

Crnenys mpezncraBieHHON pabodeil mporpamMme, HauMHas C CEAbMOrO Kjacca Ha YpOKax
reoMeTpHH 00YyUYaIOIIUNCS YUUTCS MIPOBOIUTH JTOKA3aTENIbHbBIE PACCYXKICHUS, CTPOUTH JIOTUYECKUE
YMO3aK/IIOUYEHHUs, JOKa3blBaTh HCTUHHBIC YTBEPXKICHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM,
MIPOBOJHUTH PACCYKIEHUSI «OT MPOTUBHOTO», OTIUYATh CBOMCTBA OT MPHU3HAKOB, (POPMYIHPOBATH
oOpaTHbIe YTBEp>KJICHH. Y YSHHK, OBJI/ICBIINN UCKYCCTBOM PacCyXaTh, Oy/leT MPUMEHSThH €r0 U B
okpyxaromeit ku3Hu. Kak nucan reomerp u negaror Urops ®@enoposuu Illapsirus, «1roabMmuy,
MOHUMAIOIIMMU, YTO TAaKOE JI0Ka3aTeIbCTBO, TPYAHO U Ja)K€ HEBO3MOXHO MaHUIYIHpoBaTh». U B
3TOM COCTOMT BaXXHO€ BOCIMTATENIbHOE 3HAYEHHWE M3YYEHHUs] T'€OMETpPHM, MpHCYIee HMEHHO
OTEYEeCTBEHHON MaTeMaTHYeCKON IIKOJIE.

IToxxoasl Kk 0TOOpPY colepxkaHMs, K ONpedeIeHUI0 MJAHUPYEMbIX pe3yJbTAaTOB U K
CTPYKTYpe TeMaTH4YeCKOro NJIAHUPOBAHMS.

OTnuuuTeNnbHOM 0COOEHHOCTBIO MPOTPaMMBI SIBJISIETCS BKIIIOYEHHE B KYpC CTEPEOMETPUU B
Hayaje ero M3ydeHus 3ajady, pellaeMbIX Ha YpOBHE MHTYUTHUBHOTO MO3HAHUS, U OINpPEAeIEHHBIM
o0Opa3oM opraHu3zoBaHHas paboTa HajJ HHMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO H
MPOCTPAHCTBEHHOTO MBILIUIEHUS, CTUMYJIUPYET MPOTEKaHNUE UHTYUTUBHBIX IPOIIECCOB, MOTUBUPYET
K JJaJIbHEeHIIIeMy U3y4EeHHUI0 IPeMETa.



[Ipenmourenne oOTHAETCS HATIATHO-KOHCTPYKTUBHOMY METOAYy OOydeHHs, TO €cTb
TEOPETUYECKHE 3HAaHUS HMMEIOT B CBOEH OCHOBE UYYBCTBEHHOCTh NPEAMETHO-TIPAKTHYECKON
JeATeNbHOCTH. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEICTABICHUHA Yy YYallMXCs B Kypce CTEPEOMETPUU
MPOBOJUTCS 3a CYET pEIICHUS 33/a4 Ha CO3[JaHHe IPOCTPAHCTBEHHBIX OOpa3oB M 3amady Ha
OTIEPHPOBAHUE TPOCTPAHCTBEHHBIMU oOpa3zamu. Co3manume oOpa3za MPOBOAMTCS C OMOPOM Ha
HarJsIHOCTh, a ONEPUPOBAHUE 00pPa30M — B YCIIOBHUSX OTBJICYCHHUS OT HATJISTHOCTH, MBICIIEHHOTO
M3MEHEHHSI €r0 HCXOHOTO COACPIKaHUsI.

Mecrto yueOHOr0 npeaMera B y4eOHOM IJIaHE.

Ha uzydenne reomerpun orBoauTcs 3 yaca B Henento B 10 kimacce u 3 yaca B Hezeno B 11
KJIacce, Bcero 3a JiBa roja ooyuenwus - 204 yaeOHBIX daca.

Conepxanue.

Kparkas xapakrepucTinka yue0HOro npeaMera 1 MeTanpeMeTHbIe CBSI3H.

OCHOBHBIMHU COJIEpKATEIBHBIMU JTUHUSAMHU yueOHOTO Kypca «['eomerpusi» B 10—11 ximaccax
SBISAIOTCA: «lIpsiMBbIe M IUIOCKOCTH B MPOCTPAHCTBE», «MHOrorpaHHukn», «Tena BpamieHUs»,
«BeKTOpBI 1 KOOPAWHATHI B IPOCTPAHCTBEY, «J{BIKEHHS B TPOCTPAHCTBE.

[IpuopuTeTHEIMH 331a4aMU Kypca T€OMETPUH Ha YIITyOIEHHOM YpOBHE, PACIIHPSIIOIIUMHI U
YCUJTMBAIOIIUMU Kypc 0a30BOTO YPOBHS, SIBJISFOTCS:

pacumpeHue IpeACTaBICHUs 0 TEOMETPUN KaK YaCTH MHUPOBOM KYJIBTYphI M (POPMHPOBAHNE
0CO3HAHHS B3aUMOCBSI3M TEOMETPUH C OKPYKAIOIIIUM MHPOM;

(dbopMupOBaHHE TPENCTABICHHUS O MPOCTPAHCTBEHHBIX (UTypaX Kak O BaKHEHIIHX
MaTEeMaTHYECKUX MOJEJISX, TIO3BOJISIFOIIUX ONHCHIBATH M M3Y4aTh Pa3HbBIE SIBICHUS OKPYKAOIIETO
MUpa, 3HaHHE MOHATUHHOTO anmnapara 1o pasjaeny «CrepeomMeTpus» yueOHOTO Kypca TeOMETpUN;

(dbopMupoBaHHE YMEHHS BJIaJIETh OCHOBHBIMHU MOHATHSMH O MPOCTPAHCTBEHHBIX (pUTYypax u
MX OCHOBHBIMH CBOICTBaMHU, 3HaHUE T€OpeM, (POPMyI M yMEHHE UX IPUMEHSITh, yMEHUS I0Ka3bIBATh
TEOPEMbI 1 HaXOJUTh HECTaHAAPTHBIE CIIOCOOBI PELICHUS 3a/1a4;

(dbopMHpoBaHHE YMEHMsI pacro3HaBaTh Ha YepTeX)axX, MOJEISIX U B pEAIbHOM MHpE
MHOTOTPaHHUKH U Tejia BPAILlEHHs, KOHCTPYHPOBATh F€OMETPUUYECKUE MOJIEIIH;

(hopMHpOBaHKME TOHUMAaHUS BO3MOKHOCTH aKCHOMAaTHYECKOTO MMOCTPOCHHS MaTEMaTHUYECKUX
Teopuii, GopMUPOBaHNE IOHUMAHUS POJIM AKCHOMATHKHU TIPU MPOBEICHUH PACCYXKICHUM;

(hopMHpOBaHKME YMEHHUS BIIAJIETh METOIaMU JI0KA3aTeIbCTB U allTOPUTMOB PELLICHUS, YMEHHS
WX TPUMEHATH, NMPOBOJUTH JOKa3aTelbHbIE PACCYKICHHUS B XOJI€ PEIICHUS CTEPEOMETPHUUECKHUX
3a/la4 U 3a/1a4 C MPAKTUYECKUM cojepkaHueM, (opMUpOBaHHE MPEACTaBICHUS 0 HEOOXOAUMOCTH
JI0Ka3aTeNIbCTB IpU OOOCHOBAHUU MATEMaTHYECKUX YTBEPXKICHUM U pOJIM aKCHOMAaTUKU B
MIPOBEJICHUH JIEIYKTUBHBIX PACCYXICHHUIA;

pa3BUTHE U COBEPLUICHCTBOBAHME WHTEUIEKTYaJIbHBIX U TBOPUYECKUX CIOCOOHOCTEH
oOyuaronuxcs, TMO3HABAaTEIIbHON AaKTHMBHOCTH, HCCIENIOBATEIbCKUX YMEHUH, KPUTUYHOCTHU
MBIIILJICHHS], UHTEpeca K U3YUYEeHUIO T€OMETPHH;

dbopmupoBanre (PyHKIIMOHAIBHON TIpaMOTHOCTH, PENEBAHTHOM T'€OMETPUU: yMEHUs
pacrno3HaBaTh MPOSIBICHUS F€OMETPHUUECKUX MOHATUH, 0OBEKTOB U 3aKOHOMEPHOCTEH B peasIbHbIX
KU3HEHHBIX CUTYallUsX U MPU U3YYCHHUU APYTUX y4EOHBIX MPEIMETOB, MIPOSBICHUS 3aBUCHMOCTEN
Y 3aKOHOMEPHOCTEH, MOJICIUPOBAHUS PEATbHBIX CUTYAIMi, UCCIEI0BAaHUS TOCTPOCHHBIX MOJICIIEH,
MHTEpIpETaly NOJTYYEeHHBIX PE3yIbTaTOB.

Conepxxanue y4eOHOro npeamera.

KosimyecTBo yacoB 1Jist u3yueHus: yueoHoro npeamera: 102,

KosmyecTBo yueOHBIX HeesIb B y4eOHOM roay: 34.

Coaepixkanue 00pa3oBaHHsA 10 Y4eOHOMY NpeIMeTYy:

IIpsiMble U MUIOCKOCTH B IPOCTPAHCTBE.

OcHoBHBIE IOHATHS cTepeoMeTpruu. Touka, mpsmMasi, IIOCKOCTb, IpocTpaHcTBo. [Tonarue 06
aKCMOMAaTHYECKOM MMOCTPOEHUH CTEPEOMETPUH: AKCUOMBI CTEPEOMETPHH U CIICACTBUS U3 HUX.

B3anMHoe pacrnosiokeHrue MpsIMBIX B MPOCTPAHCTBE: IEepeceKaroluecs, MapajuieibHble U
CKpeluBaromuecs: npsMele. [lapamienbHOCTh MNPSAMBIX M IUIOCKOCTEH B IPOCTPAHCTBE:
napajiesibHble TpsSMbIe B IPOCTPAHCTBE; MAPAUIEIBHOCTD TPEX MPSAMBIX; MapaJUIeTbHOCTh NMPSMOM



U TUIOCKOCTU. YTJIbl C COHAINPABICHHBIMU CTOPOHAMHM; YroJl MEXAY MPSMBIMU B MPOCTPAHCTBE.
[TapannenpbHOCTh MJIIOCKOCTEN: MapajulesibHbIE MJIOCKOCTH; CBOWCTBA MAPAJIIEIBHBIX IJIOCKOCTEH.
[Ipocreiiiue mTpPOCTpaHCTBEHHBIE (QUIYyphl HAa IUIOCKOCTH: TETpPadaAp, KyO, Mapalieyenurie];
IMOCTPOEHUE CEUCHUM.

[lepneHUKYISIPHOCTD IPSIMOM U MJIOCKOCTH: MEPIEHAUKYISPHBIC MIPSMbIE B IPOCTPAHCTBE,
MIPsIMBIE MapajlieNIbHbIE U MIEPIICHIUKYIISIPHBIC K TUIOCKOCTH, PU3HAK MEPIICHIUKYIISIPHOCTH MPSIMOM
U TUIOCKOCTH, T€OpeMa O MPSIMON MEPIECHAUKYIIPHOM TUIOCKOCTU. YTJbl B MPOCTPAHCTBE: YIoOJl
MEXKIy NpsIMOM M IUIOCKOCTBIO; JBYIPAaHHBIM yroj, JIMHEHHBIM yroa JBYTPaHHOIO YIJIA.
[lepnenaukynsip ¥ HaKJIOHHBIC: PACCTOSTHUE OT TOYKU JO TUIOCKOCTH, PACCTOSIHUE OT MPSIMOM 10
IJIOCKOCTH, TPOEKIUs (GUTYphl Ha IUIOCKOCTh. llepmeHAuKyaspHOCTh IUIOCKOCTEH: TpU3HAK
MEPIEHANKYISIPHOCTH JIBYX IUIOCKOCTEH. TeopeMa o TpEX nmepneHauKyiIspax.

MHoOrorpaHHMKH.

[TonaTre MHOTOTpaHHUKA, OCHOBHBIE JIEMEHTHl MHOTOTPAHHUKA, BBIITYKJIbIE M HEBBITTYKIIbIC
MHOTOTpaHHUKH; pa3BEPTKa MHOTOrpaHHUKA. [Ipu3ma: N-yrojibHas mpu3Ma; TpaHU U OCHOBAHUS
MIPU3MBL; TIpsiMasi U HAaKJIOHHAs TPU3MbI; O0KOBasl U MOJIHAs MOBEPXHOCTh Mpu3MElL. [lapannenenunes,
MPSIMOYTOJIBHBIM TIapaJijIesienunea] U ero cBoiictBa. [lupamuma: N-yroiapHas nmupamuia, TpaHU U
OCHOBaHHWE MHUPAMHJIbI; OOKOBas M TOJHAs TOBEPXHOCTh MHPAMHJBI; TPABWIbHAS M YCEUEHHAS
nUpaMuia. DJIEMEHTHI IPU3MBbI U TUpaMuIbl. [I[paBrIIbHBIE MHOTOTPAHHHUKH: TIOHATHE TPABUIIEHOTO
MHOTOTpaHHWKA, TMpaBWIbHAS TpU3Ma W TMpaBUIbHAs TUPaMHUAA;, TPaBWIbHAS TpPEYroJibHAs
MUpaMU/JIa U PAaBIIIbHBIN TeTpadp; Ky0. [IpeacrasieHue o mpaBUIbHBIX MHOTOTPAaHHUKAX: OKTAdIP,
noaexadip U ukocadap. CedueHust MpU3Mbl U TUPAMUJIBI.

CummeTpusi B MPOCTPAHCTBE: CHUMMETPHS OTHOCHUTEIBHO TOYKH, MPSMOMU, TUIOCKOCTH.
DNeMEHTHl CHMMETPHUH B TTUpaMuUIax, apajuieienuneaax, IpaBuiabHbIX MHOTOTpaHHUKAX.

Brruncienue sneMeHTOB MHOTOTPAaHHHKOB: péOpa, auaroHanu, yribl. [[momans G0koBoi
MMOBEPXHOCTH W TIOJHOM MOBEPXHOCTH MPSMOU MPU3MBI, TUIOIIA b OCHOBAHUH, TeOpeMa 0 OOKOBOM
MMOBEPXHOCTH MPSMOW TNpu3Mbl. [lmomanas OGOKOBOW MOBEPXHOCTH M TIOBEPXHOCTH MPaBUIBHOU
MUpaMHIbl, TeoOpeMa o Iiouaan yced€HHo nupamusl. [lonstue 06 o0véme. OOBEM nupaMubl,
MIPU3MBI.

[Tonmo6nbie Tena B mpoctpaHcTBe. COOTHOWICHHUS MEXKIY IUIOMAIIMU TOBEPXHOCTEH,
00BéMaMHu ITIOJOOHBIX TEl.

IlnanupyemMblie pe3yJibTaThl OCBOCHUS MpeaIMeTa.

JIMYHOCTHBIE PE3YJIBTATHI
1) rpaxaaHckKoe BOCIUTAHHUE:

c(OPMUPOBAHHOCTH TPAXKIAHCKOM MO3ULIMK 00YUYaAIOUIErocs Kak aKTHBHOTO U OTBETCTBEHHOTO
YJieHa POCCHICKOro OOIIeCTBa, MPEACTABICHUE O MAaTeMAaTHUYECKUX OCHOBax (DYHKIIMOHHPOBAHUS
Pa3IUYHBIX CTPYKTYP, SABJICHUH, MPOLIETYP IPAKIAHCKOTO 001IecTBa (BBIOOPHI, OIPOCH U JPYroe),
yYMEHHE B3aUMOJICHCTBOBATh C COLMATbHBIMU MHCTUTYTaMU B COOTBETCTBUHM C UX (DYHKIUSIMU U
Ha3HAYCHHEM;

2) MaTpUOTHYECKOEe BOCIIUTAHHE:

c(OpPMUPOBAHHOCTh POCCHUMCKON TpaKTAHCKOM HISHTHYHOCTH, YBOKEHHS K MPOLLIOMY H
HACTOSIIIIEMY POCCHIICKOM MaTeMaTHKH, IIEHHOCTHOE OTHOIICHHWE K JOCTHXKEHUSM POCCHUCKHX
MaTEeMaTHUKOB U POCCHICKONM MaTeMaTHUECKOM HIKOJIbI, UCMOJIb30BaHNE ATUX JOCTH)KEHUN B IPYTUX

HayKax, TEXHOJIOTUAX, cd)epax O9KOHOMMUMKH,

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHNE:



OCO3HAHME JyXOBHBIX LIEHHOCTEH POCCHIICKOTO Hapona, ¢(OPMHPOBAHHOCTH HPABCTBEHHOTO
CO3HAHMSI, STUYECKOTO MOBEJECHMSI, CBSI3aHHOTO C IIPAKTUUYECKUM IPUMEHEHUEM JIOCTHKEHUN HAyKH
U JESTEIbHOCTHIO YUEHOTO, OCO3HAHUE JIMYHOT'O BKJIa/1a B IOCTPOEHHUE YCTOMYUBOTO OYIYIIEro;

4) ICTECTUICCKOEC BOCIIUTAHHUE:

ACTETUYECKOE OTHOLIEHHWE K MHPY, BKJIIOUYas ICTETUKY MATEMATHYECKUX 3aKOHOMEPHOCTEM,
O0OBEKTOB, 3aJla4, pPEMICHUH, PaCCYKIECHUH, BOCHPHHMYHUBOCTH K MATEMATHYCCKUM acCICKTam
pa3IMYHBIX BUIOB UCKYCCTBA;

5) ¢pu3nyeckoe BocnUTaHUE:

c(OpPMUPOBAHHOCTh YMEHUS MPUMEHITh MAaTeMaTUYECKHE 3HAHUS B HMHTEpecax 370pOBOr0 U
0e3omacHOro oopasa JKU3HHU, OTBETCTBEHHOE OTHOILLIEHHE K CBOEMY 3JJ0POBBIO (30POBOE IMUTAHUE,
cOaaHCUPOBAHHBIN PEXXUM 3aHATHI U OTIbIXa, peryisipHas (pusndeckas akTUBHOCTD), (pr3nueckoe
COBEPUICHCTBOBAHUE MPH 3aHATHUSIX CLIOPTUBHO-037J0POBUTENLHOM JIE€ATEIBHOCTBIO;

6) Tpy/Zi0BO€ BOCIMTAHME:

TOTOBHOCTh K TPYZy, OCO3HAHHWE IIEHHOCTH TPYAOJIOOUs, WHTEpEC K pPa3audHbIM cdepam
poheCCHOHANBHON NIEATEIbHOCTH, CBSI3aHHBIM C MaTeMaTHKOW M €€ TPWIOKEHUSMU, YMEHUE
COBEpIIIaTh OCO3HAHHBIN BRIOOP Oynyiei nmpodeccun U peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC
IJIaHbl, TOTOBHOCTh M CIIOCOOHOCTh K MaTeMaTHU4ecKoMy OOpa3oBaHUIO M CaMOOOpPa30BAaHHUIO Ha
MPOTSHKEHUU BCEH JKM3HM, TOTOBHOCTh K AKTMBHOMY Yy4YacTHUIO B PELIEHUU MPAKTUYECKUX 33134
MaTeMaTH4eCKON HalpaBJIE€HHOCTH;

7) 3K0JI0THYECKOe BOCITUTAHME:

cOPMUPOBAHHOCTh ~ SKOJOTMYECKONW  KyJIbTYpPhl, IOHMMaHHWE€ BIMSHUA  COLMAJIBHO-
SKOHOMMYECKHUX TIPOLECCOB Ha COCTOSHUE NPUPOTHOM M COLMAIbHOW Cpelbl, OCO3HAHUE
rJ100aTBPHOTO XapakTepa SKOJOTHYEeCKUX MpOoOJieM, OPUEHTAIUs HAa MPUMEHEHHE MaTeMaTHUYeCKUX
3HAHMUN JJIs pelieHusl 3a/1a4 B 00JIaCTU OKpY’Karollel cpeibl, IIIaHUPOBAHUE MMOCTYIKOB M OLICHKH
MX BO3MOYKHBIX MOCJEICTBUMN I OKPYKAIOIIEH CPeIbl;

8) HeHHOCTH HAYYHOI 0 MO3HAHUS:

c(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHS
HayKd M OOIIECTBEHHOM MPAKTUKH, TOHUMAaHUE MaTEMaTHUYECKOM HayKH Kak c(ephl 4eI0BEUECKON
NeATeIbHOCTH, ITANOB €€ Pa3BUTHUS U 3HAUUMOCTH JIJIsl pPa3BUTHUS LIMBUIIN3ALMY, OBJIA/ICHUE SI3BIKOM
MaTeMaTUKd M MaTeMaTU4YecKOM KyJbTYpOll Kak CpeICTBOM IO3HAaHMS MHUPA, TOTOBHOCTh
OCYIIECTBIIATH MPOEKTHYIO U UCCIIEI0BATENBCKYIO JEATEIbHOCTh HHANBUIYAIbHO U B TPYIIIIE.
1. MeranpeamMeTHble pe3yJbTaThl:
MertanpeaqMeTHble pe3yabTaTbl OCBOEHHS IPOrpaMMbl yueOHOro mpenmera «MaremaTukay

XapaKTepU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMU HO3HABAM ETIbHBIMU OeliCIEUSIMU,
VHUBEPCANbHLIMU — KOMMYHUKAMUBHLIMU — OCUCMBUAMU,  VHUBEPCATbHLIMU — Pe2YISIMUEHBIMU
oelcmeusiMu.

1) Vuusepcanvhvie nosnasamensvhsle oeticmeus,, obecneuugaom Gopmuposanue 06a306bix,
KOZHUMUBHBIX NPOYECCO8 00YYarwuxcs (0ceoeHue Memooo8 NO3ZHAHUS OKPYHCAIOuje2o
MUpa; npumeHeHue JN02UYeCKUX, UCCIe008ameNbCKux onepayull, ymeHui pabomams c
unghopmayueti).
Bba3soBble jornyeckue nencreug:



— BBIABJIATH U XapaKT€pPU30BaTh CYLIECTBEHHbIE NPHU3HAKM MAaTEMaTH4YECKUX OOBEKTOB,
MOHATUH, OTHOIICHUH MEXKIY TMOHATUAMHU; (HOPMYIHPOBATh OMNpPEACICHHUS TOHSITHIA;
yCTaHaBIIMBATh CYIIECTBEHHBIH NPHU3HAK KiIacCU(UKAIIMM, OCHOBAHUS UIA 000OLICHUS H
CpPaBHEHMsI, KpUTEPUU ITPOBOAMMOIO aHAIIN3A;

— BOCIpPUHUMATH, (POPMYIHPOBATH W MPEOOPA3OBBHIBATH CYXKJICHUS: YTBEPAMUTEIbHBIE U
OTpHIIATENIbHBIC, €IMHIYHBIC, YACTHBIC U 00IINE; YCIOBHBIE,

— BBISABJIATb MAaT€MaTUYECKHUE 3aKOHOMEPHOCTH, B3aHUMOCBSI3U U IPOTUBOpEUMs B (hakrax,
JAHHBIX, HAONIONEHWSIX W YTBEPKICHUAX; TNpeaaraTb KPUTEPHUH JUIS  BBISBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUUIL;

— JenaTh BBIBOJBI C MCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M HWHAYKTUBHBIX
YMO3aKIIIOYEHNH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

— TPOBOJUTH CAMOCTOSATEIBHO JI0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKICHUH (IIpSIMbIE U OT
MIPOTUBHOT0), BBICTpaUBaTh aPryMEHTALMIO, MPUBOIAUTH MPUMEPHl M KOHTPIPHUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CYX/IEHUS U BBIBOJIBI;

— BbIOMpaTh cnocob pelieHust yueOHo! 3agaun (CpaBHUBATh HECKOJIBKO BapUaHTOB PEILIEHUS,
BbIOMpaTh HanOoJIee MOIXOAAMINN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIIEHHBIX KPUTEPUEB).

ba3oBsble uccienoBarebcKue AeiicTBHA:

—  WCTIOJIb30BaTh BOIMPOCHI KaK HMCCIIEIOBATEIHCKUH MHCTPYMEHT ITO3HAHUS, (OPMYIUPOBATH
BOIPOCHI, (PUKCHPYIOIIHE MPOTHBOPEUNE, MPOOJIeMy, YCTaHABJIMBATh MCKOMOE W JaHHOE,
(hopMHPOBATh TUTIOTE3Y, APTYMEHTHPOBATH CBOIO ITO3HIIHIO, MHEHHUE;

— TPOBOJHUTH  CaMOCTOSTEIIBHO  CIUIAHWPOBAHHBIA  JKCIIEPUMEHT, HCCICJAOBaHUE  IIO
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOTO 0OBEKTa, SIBJICHHUS, MPOIIECCa, BBISBICHHUIO
3aBUCHUMOCTEH MEXTy 00bEKTaMH, SBJICHHUSIMH, ITPOIIECCaMU;

—  CaMOCTOSITENILHO (OPMYIUPOBATH 00OOIIECHUS W BBIBOJBI IO PE3yJIbTaTaM IMPOBEIEHHOTO
HaOJIIOJICHUS, HCCIICJIOBAHUS, OICHUBATh JOCTOBEPHOCTh IOJYYCHHBIX PE3YJIbTATOB,
BBIBOJIOB H 000OIIICHHIA;

—  TPOTHO3MPOBATh BO3MOYKHOE Pa3BUTHE MPOIIECCa, a TAKIKE BBIBUTATH IIPE/IIOJI0KEHHUS O €ro
Pa3BUTHH B HOBBIX YCIIOBHSX.

Pa6ora ¢ undopmanmeii:

—  BBIIBIATH JeQUUUTH MHOOPMALUK, JaHHBIX, HEOOXOAMMBIX JUIS OTBETAa Ha BONPOC M JUIS
peLIeHNUs 3a/1a4H;

— BbIOMpaTh HMHGOPMAIMIO W3 HCTOYHUKOB  PA3IMYHBIX  THIIOB,  aHAJM3HPOBATh,
CHCTEeMAaTH3UpPOBATh M HMHTEPIPETUPOBATh WH(POPMALMIO PA3NIUYHBIX BHUJIOB H  (GopMm
NIPEACTaBIICHHUS;

—  CTPYKTYpPHPOBATh HH(POPMAIIUIO, IPEACTABIATE €€ B Pa3UUHbIX (hopMax, HIUTFOCTPUPOBATH
rpaduyuecKy;

—  OLEHMBATh HAJAEKHOCTh HH(OPMALIMH 110 CAMOCTOSATENIBHO COPMYINPOBAHHBIM KPUTEPHUSIM.

2) VHusepcanvHbie KOMMYHUKAMUGHBIE OClicmeus,  00ecneuueaom  copmMupo8aHHOCmb
COYUATLHBIX HABBIKOG 00YYAIOUUXCAL.

Oo0menne:

— BOCIpUHHUMATbL U (I)OpMyJIHpOBaTB CYXKIACHUA B COOTBCTCTBHU C YCIOBUAMHU U LCIIAMHU
O6H.[€HI/I$I; SICHO, TOUHO, 'PAMOTHO BBIPAXXATbh CBOIKO TOYKY 3pCHHUA B YCTHBIX U IMUCbMCHHBIX



TCKCTAX, AaBaTb IOACHCHHA IO XOA4Yy PCIICHHUA 3aJadrd, KOMMCHTUPOBATH HOHy‘ICHHBII;'I
pe3yibTar;

— B Xozme OOCyXIeHHs 3aJaBaTh BOIPOCHI IO CYLIECTBY OOCYXJAeMOH TEMbI, IPOOIEMBI,
pemaeMoi/’I 3aa4y, BbICKAa3bIBATb UJCHU, HALICJICHHBIC HA ITIOMCK PCUHICHUA; COIIOCTABJIATL CBOU
CYKIEHHs C CYXKICHHSAMHU JPYIHMX YYaCTHHKOB JMANOra, OOHAapYyKHMBAaTh pazindue |
CXOJICTBO IMO3MIIUI; B KOPPEKTHOH popme GopMyTupoBaTh pa3HOTIIACHs, CBOM BO3PAKCHHS;

— HOpCACTaBJIATH PE3YJbTAaThl PCHICHUA 3adadd, OSKCICPHUMCEHTA, HCCICIOBAHUA, IIPOCKTA,
CaMOCTOSITENIEHO BBIOMpaATh (OopMaT BBICTYIUICHHS € YYE€TOM 3a1ad TMPE3eHTAUUU U
0COOEHHOCTEH ayJUTOPHH.

CoTpyannuecTBo:

— TIOHMMAaTh W HWCIOJB30BATh MPEUMYIIECTBA KOMAHIHOW W WHAMBHIYAIbHON pPabOTHI MpH
peleHny y4yeOHbIX 3aJay; MPUHUMATh 1E€Jb COBMECTHOM NeATeNbHOCTH, IJIAHUPOBATH
OpraHU3aIMI0 COBMECTHOM pabOThI, pacipeiensTh BUABI padoT, JOTOBAPUBATHCA, 0OCYKIATh
MPOIIECC U pe3yibTaT pabOThl; 0000IaTh MHEHUS HECKOJIbKUX JIFOJIEH;

— y4JacTBOBaThb B TpYIIOBBIX (popmax paboThl (0OCYXIEHMS, OOMEH MHEHMH, «MO3TOBBIE
IITYPMBI» ¥ WHBIE); BBITIOIHATH CBOIO YacTh paOOTHl U KOOPIUHHPOBATH CBOM JCHCTBUS C
JPYTMMHU 4I€HaMU KOMAaHJbl; OLIEHWBATh KAyeCTBO CBOEro BKJIAJa B OOIIMN HPOAYKT IO
KPUTEPHSIM, CHOPMYITHPOBAHHBIM YYAaCTHUKAMH B3aMMOICHCTBUSI.

3) Vuusepcanvhoie pecynamuensle oeticmausi, obecneuugarom @GopmMuposanue CMulCI08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.

Camoopranuszanms:

—  COCTaBIIATH IUIaH, AITOPUTM PEIICHHUS 3a]laul, BEIOUpaTh crioco0 peuieHus ¢ y4éTom
HMMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTUPOBATh U
KOPPEKTUPOBATh BapUAHTHI PEeLICHUH ¢ y4€TOM HOBOM MH(OpMALIHHL.

CaMOKOHTPOJIb:

—  BJIQJIETh HAaBbIKAMM I03HABATEJILHON pe(IIeKCUN KaK OCO3HAHUS COBEPIIAEMBIX ACUCTBUI U
MBICIIMTEIbHBIX IPOLIECCOB, MX pPE3YyNbTAaTOB; BIALETh CHOCO0AMH CaMOIPOBEPKH,
CaMOKOHTPOJIS IPOLIecca U pe3ybTaTa pelIeHnss MaTeMaTHUeCKOH 3ajauu;

— TpenBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTb IpU DELICHWU 337a4d, BHOCHUTh
KOPPEKTHBBl B JEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSTENIBCTB, JAHHBIX, HalJICHHBIX
OLIMOOK, BBISIBJICHHBIX TPYAHOCTEH;

— OLEHMBATh COOTBETCTBHE PE3YJIbTaTa LEJIU U YCIOBUSAM, OOBACHATh NPUUMHBI JJOCTHIKEHHS
WIM HEJOCTHXKEHUSI DPEe3yJbTaTOB JeATeNbHOCTH, HAaXOAUTh OLIMOKY, JaBaTh OLIEHKY
NPUOOPETEHHOMY OTIBITY.

2. IlpeanMeTHBbIe pe3y/bTAThI:

K koniy 10 kjaacca oOyyaronuiicss Hay4uTcs:

cBOOOJTHO ONEPUPOBATH OCHOBHBIMH MOHATUSAMHU CTEPEOMETPUH ITPH PEILICHUU 33]a4 U IMPOBEICHUH
MaTEMaTHYECKHUX PacCyXJICHU;

IIPUMEHSATH AaKCHOMBI CTEPEOMETPHHM U CIIEJICTBUS U3 HUX IIPU PEIIEHUN T€OMETPUUYECKUX 33]1a4;
KJIaccu(UIUPOBaTh B3aUMHOE PACIHOJOKEHHE TMPSAMBIX B MPOCTPAHCTBE, IUIOCKOCTEH B
IIPOCTPAHCTBE, NPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE;



cBOOOJTHO OTIEpUPOBATH MOHITUAMH, CBSI3AHHBIMH C YIJIAMH B IPOCTPAHCTBE: MEXIY NMPSIMBIMU B
IIPOCTPAHCTBE, MEX/1y IIPSIMO U IJIOCKOCTBIO;
cBOOOJTHO OTIEPHPOBATH MOHATHIMHU, CBSI3aHHBIMH C MHOTOT DPAaHHUKAMU;
cBOOOJIHO pacro3HaBaTh OCHOBHBIE BUIBI MHOTOTPAHHUKOB (TIpU3Ma, MUPAMUAA, TPIMOYTOIbHBIN
napajuiesaenumnes, Kyo);
KJIaccu(pUIMpPOBaTh MHOTOTPAHHUKH, BEIOWPAst OCHOBAHHS JUIsl KITACCU(UKAIINHN;
CBOOOHO ONEpUPOBAThH MOHATHUSAMH, CBA3AHHBIMU C CEYEHHEM MHOTOTPAHHUKOB INIOCKOCTHIO;
BBIINIOJIHATH MapaJljIeNIbHOE, HEHTPAIbHOE U OPTOrOHAIBHOE MPOEKTUPOBAaHUE (PUTYP HA MIIOCKOCTb,
BBIIIOJIHATH N300paskeHus (PUryp Ha II0CKOCTH;
CTPOUTh CEYEHHS MHOTOIPAHHUKOB PA3JIUYHBIMH METOJAMH, BBINOJIHSTH (BBIHOCHBIE) IJIOCKUE
YepTEeKHU U3 PUCYHKOB IPOCTHIX OOBEMHBIX QUTYp: BUJ CBEPXY, COOKY, CHU3Y;
BBIYMCIIATH IUIOIIAIU TOBEPXHOCTEH MHOIOIPaHHUKOB (TIpU3Ma, MUPaMK/ia), FEOMETPUUECKHX Tell C
MpUMeHEeHUeM (Popmyit;
CBOOOJHO ONEpUpPOBaTh MOHATHUSAMU: CHUMMETPUS B IPOCTPAHCTBE, LIEHTP, OCb M IIJIOCKOCTh
CUMMETPHUH, LIEHTP, OCh U MIIOCKOCTh CUMMETPUN (QUTYPBI;
CBOOOJHO OINEpPUpPOBATh MOHATHSIMHM, COOTBETCTBYIOUIMMH BEKTOpaM U KOOpAWHAaTaM B
MIPOCTPAHCTBE;
BBITIOJIHATH ACUCTBUS HaJl BEKTOPAMU;
pelaTh 3a/laui Ha JI0Ka3aTeIbCTBO MAaTEMaTHUYECKHUX OTHOLIEHUIN U HaXO0KJI€HHE IeOMETPUUYECKIX
BEJIMYMH, TPUMEHSS U3BECTHBIE METOJbI MPHU PEIIEHUH MAaTeMaTUYeCKHX 3a7ay MOBBIIIEHHOTO U
BBICOKOTO YPOBHSI CII0KHOCTH;
MIPUMEHSTH IPOCTEHIIINE IPOrpaMMHbIE CPEACTBA U 3JIEKTPOHHO-KOMMYHHUKAI[MOHHBIE CUCTEMBI ITPH
PELICHUH CTEPEOMETPUUYECKIX 3a/1aY;
U3BJIEKaTh, IPEOOpPa30OBbIBATh W HHTEPHPETUPOBATh HMHMOPMAIMIO O IMPOCTPAHCTBEHHBIX
reoOMEeTPUYECKUX (PUrypax, MPeACTaBICHHYIO Ha YepTexkaxX U pUCYHKaX;
IPUMEHATh MOJYyYEHHbIE 3HAHUS HA MPAKTHKE: CPABHUBATh U aHAIN3UPOBATH pealibHbIE CUTYAIUH,
MPUMEHATh U3yYEHHbIE TIOHATHS B IIPOLIECCE MOMCKA PELICHU MaTeMaTHUECKH c(pOpMyIMpOBaHHON
po0eMBbl, MOJEIUPOBATh PEAIbHbIE CUTYAllUH HA S3bIKE T€OMETPHM, UCCIEI0BATh MOCTPOCHHbIE
MOJIEIM C HCHOJb30BAHMEM TE€OMETPUUYECKMX IOHATHM M TeopeM, ammaparta aiaredpsl, penarhb
IIPAKTUYECKUE 3a]auMl, CBA3aHHBIE C HAX0XKIEHUEM F€OMETPUYECKUX BEIUYMH;
UMETb IPEeACTaBICHU 00 OCHOBHBIX 3Tallax pa3BUTHsI TEOMETPUHU KaK COCTaBHOM yacTu pyHIaMeHTa
pa3BUTHS TEXHOJIOTUI
Buabl gesTebHOCTH 00y4aIOIMXCSl, HANIPABJIEHHbIE HA JOCTHKEHHE pe3y/ibTaTa.
BBenenune B crepeoMeTpuIo.
— Akryanu3upoBaTh (aKThl U METObI INIAHUMETPUH, PEIIEBAHTHBIE TEME.
— TIlomyuath mpejacTaBieHUss 0 MPOCTPAHCTBEHHBIX (UTypax, pazdupaTh npocTeiine
MpaBUIIa U300pakeHus 3TUX Guryp.
— M3oOpaxark OpsAMyI0 U INIOCKOCTh Ha PUCYHKE.
— Pacno3naBaTh MHOIOIpaHHUKH, TUPAMUAY, KyO, Ha3bIBaTh X 3JE€MEHTHI.
— JlenaTth pucyHok Ky0a, HMpaMu/ibl, HAXOIUTh OIIUOKH B HEBEPHBIX U300paXKEHHUSAX.
— 3HAKOMMTBCS C CEUEHHUSIMH, C METOJIOM CJEJOB; HCIOJb30BaTh /sl MOCTPOEHUS
CEUEHUsI METOJI CJIEIOB, KPATKO 3allMCBhIBATh IIard IOCTPOCHUSI CEUEHMUSL.
— Pacno3HaBath BHJ ceueHMs U OTHOLIEHHH, B KOTOPBIX CE€UYEHHUE JIeNUT pedpa Kyoa,
HaXOJUThb IUIOLAb CEUEHMUS.
— MHcnonb3oBaTh mo1o0ue Npy pelieHn! 3ajad Ha MOCTPOEHUE CeUEHU.
— 3HAaKOMHTbCA C AKCHOMAaTHMYECKHM IIOCTPOCHHUEM CTEPEOMETPHM, C AKCHOMaMH
CTEPEOMETPHUH U CIEACTBUSIMH U3 HUX.
— HMmmoctpupoBaTh akCHOMBI PUCYHKAMH M IPUMEPAaMU U3 OKpYKaloIield 00CTaHOBKH.
IIpsimble ¥ J1I0cKOCTH B npocTpaHcTBe. Ilapa/uie1bHOCTE NPAMBIX U IIOCKOCTEH.
— AKTyanu3upoBaTh (aKTbl U METObl IUIAHUMETPHUH, PEIEBAHTHBIE TEME, IPOBOINUTh
AQHAJIOTHUH.



[lepeuncisaTh BO3MOXHBIE CIIOCOOBI PACIIONIOKEHUS BYX MPSAMBIX B IMPOCTPAHCTBE,

WJUIIOCTPUPOBATh UX HA IIpUMEpax.

JlaBaTh ompenelieHne CKPENIMBAIONIUXCS TPSMBIX, (OPMYITHpPOBATh IMPU3HAK

CKPEIIUBAIOIIMNXCS MPSAMBIX U IPUMEHSTH €T0 MPU PEIICHUH 3a]a4.

PacnioznaBate npu3My, Ha3bIBaTh €€ AIEMEHTHI.

CtpouTh ce4eHHs TPU3MbI Ha TOTOBBIX YepTEKAaX.

[lepeuncnsaTe BO3MOXHBIE CLIOCOOBI B3aUMHOTO PACIOJIOKEHUS MPSAMOM U IIIOCKOCTH

B MPOCTPAHCTBE, MPUBOJIUTH COOTBETCTBYIOIINE MPUMEPHI U3 PEATbHON KU3HU.

JlaBaTh ornpeneneHue napajieIbHOCTH MPSMON U MJIOCKOCTH.

®opMyaMpoBaTh MPU3HAK MAPAIIEIBHOCTH MPSIMOW U MJIOCKOCTH, YTBEPXKAECHUE O

MIPSIMO, ITepeceyeHus IBYX IUI0CKOCTEHN, TPOXOASIINX Yepe3 apajliiesbHbIE PsSMBbIE.

Pematp npakTuueckue 3aaun Ha MOCTPOEHUE CEYEHUM MHOTOTpaHHUKA.

OOBACHATH CiIy4au B3aUMHOTO PACHOJIOKEHUS MIIOCKOCTEH.

JlaBaTh onpe/iesnieHre napauielbHbIX IJI0CKOCTEH; TPUBOIUTH IPUMEPHI U3 pealbHOM

KU3HU U OKpyXKawolled 00CTaHOBKH, WUIIOCTPUPYIOLIUE MNapauIeIbHOCTb

IIJIOCKOCTEM.

Hcnonb30BaTh NpU3HAK MAPATIIETBHOCTH JBYX IJIOCKOCTEH, CBOMCTBA apalIeIbHBIX

IJIOCKOCTEH MpHU pelIeHUH 3a/1a4 Ha MOCTPOECHHUE.

OOBICHSATH, YTO HA3BIBACTCS MAPAUICIIBHBIM MPOSKTUPOBAHUEM U KaK BBITIOJHSICTCS

MIPOEKTHPOBaHUE PUTYp HA MIOCKOCTb.

N300paxkaTs B mapauienbHON MPOEKIUU Pa3IMYHble TeOMeTpUuYecKue GUrypsl.

MonenpoBaTh pealibHble CHUTyalldd Ha SI3bIK€ TEOMETPHH, HCCIE0BaTh

MOCTPOCHHBIE MOJIENIU C UCTOJIb30BAaHHUEM F€OMETPUUECKUX MOHATUH.

Hcnonb3oBath mpu peumieHWH 3alady  Ha IOCTPOEHUE CEYEHHHM MOHSTHE

napajyuiebHOCTH, TPU3HAKU M CBOMCTBA MapaUIEIbHBIX MPSIMbBIX Ha TUIOCKOCTH.
IlepneHAUKYJISIPHOCTH NMPSAMbBIX U MJIOCKOCTEN.

AxTyanu3upoBaTh (akThl U METOJbI MIIAHUMETPUH, PEIICBaHTHBIE TEME, TPOBOJAUTD

AQHAJIOTHH.

OOBACHATH, KaKOH YroJ Ha3bIBAETCS YIJIOM MEXIY MEpeceKarolIUMHUCS MPSMBbIMHU,

CKPEILIMBAIOIIUMHUCS MIPSIMBIMU B ITPOCTPAHCTBE.

JlaBaTh omnpezaeneHue NepHEeHAUKYISIPHBIX MPSAMBIX U IPSIMOH, MepIEeHAUKYISIPHON K

IJIOCKOCTH.

Haxoautb yriel MeXIy CKpEIMBaIOIIMMUCS MPSIMBIMU B KyOe U MUpaMuje.

[IpuBoauTe mpHUMEpPhl U3 pealbHOW JKH3HHM M OKpYyXaromed oOCTaHOBKH,

WUIIOCTPUPYIOIINE  MEePHEHAUKYISIPHOCT,  OPSAMBIX B TPOCTPAHCTBE |

MePIEeHIUKYIAPHOCTD MPSMOM K MIOCKOCTH.

@opmynrpoBaTh MPU3HAK MEPHEHIUKYISIPHOCTH MPSMON U IIOCKOCTH, TIPUMEHSTh

€ro Ha MpaKTUKe: OOBACHATH NMEPIECHIUKYIIPHOCTh pedpa Kybda M TUaroHalIu ero

IpaHu, KOTOpasi €ro He COJIEP>KUT, HAXOIUTh JUIMHY JUaroHaiu Kyoa.

BbruncnsaTe BBICOTY MPaBUIBHON TPEYroJIbHONM M MPaBUIBHON YETHIPEXYTOIbHOU

MUpaMuJ 1o JyTMHaM pEdep.

Pemrate 3amaun Ha BBIUMCIIEHUS, CBSI3aHHBIE C NEPIEHIUKYISPHOCTBIO MPSIMOU U

MJIOCKOCTH, C UCTIONIb30BAHUEM IPU PEIICHNUH INTAHUMETPUIECKHUX (DAaKTOB M METOIOB.

OOBACHATD, YTO HA3BIBAIOT MEPIEHAUKYIISIPOM U HAKJIOHHON U3 TOYKH K MIIOCKOCTH;

MPOEKIINEeH HAaKIIOHHOM Ha MI0CKOCTh. OOBSICHATH, YTO HA3bIBAETCS PACCTOSHUEM: OT

TOYKU JI0 TUIOCKOCTH; MEXAY NapaylieIbHBIMU IUIOCKOCTSIMHU; MEXKIY MNPAMOU H

napajieIbHOMN €l MIIOCKOCThIO; MEXAY CKPEIIMBAIOIIMMUCS TPSIMBIMH.

Haxonuth 3TH paccTOSHUS B MPOCTHIX CIyYasX B KyOe, Mupamuie, mpusMe.

MogenupoBaTh peajibHble CUTyallUM Ha SI3bIKE T'E€OMETPHUM, HCCIEI0BAThH

MOCTPOEHHBIE MOJIENU C UCIIOJIb30BAHUEM T'€OMETPUUYECKUX MOHITHH.



Hcnonb30BaTh mpy pelIeHUH 3a7ad Ha MOCTpOeHUE cedeHui Teopemy lludaropa,
CBOMCTBA NPSMOYTOJIbHBIX TpPEeyroabHUKOB.

Yriabl Me:X1y NPAMBIMHU M IVIOCKOCTSIMH.
AxTyanu3upoBaTh (aKThl ¥ METOJbI TUNIAHUMETPUH, PEIICBAaHTHBIC TEME, TPOBOINTH
AHAJIOTUU.
JlaBaTh ompeaencHue yriia Mexay MPsSMON U TUIOCKOCTBIO, (POPMYITHPOBATH TEOPEMY
0 TPEX MEePIEeHIUKYIIpax U 0OpaTHYIO K HEH.
Haxomuth yron mexay mpsMoll U MJIOCKOCThIO B MHOTOT'PAHHHMKE, PACCTOSIHHUE OT
TOYKH JI0 MPSIMOM Ha TUIOCKOCTH, UCIIOJIb3YS TEOPEMY O TPEX MEPHEHANKYIIApPaAX.
[IpoBoauTs Ha yepTeREe MEPHEHAMKYIAP: U3 TOUKM HA MPSIMYIO; U3 TOUKH HaA
IIJIOCKOCTB.
JlaBaTh onpeienieHue JBYTPAaHHOTO YIila U €ro 3JIEMEHTOB.
OOBCHATH PAaBEHCTBO BCEX JIMHEHHBIX YIJIOB JABYIPAHHOTO YTJIA.
Haxomute Ha uyepTexe MABYIpaHHBIA Yol TpU pedpe MHpaMHAbI, TPHU3MBI,
napajuieJenuIe/a.
JlaBaTh onpeieieHue yria MeK 1y IIOCKOCTIMHU.
JlaBate ompeneneHue u (GOpPMyIUpPOBATH TMPU3HAK B3aWMMHO TMEPHEHIUKYIIPHBIX
IIJIOCKOCTEM.
Haxomuthb yriibl MeX Iy IIOCKOCTSIMU B KyO€ M TUPAMHU/IE.
Hcnonp30Bath Mpu pemieHny 3a7a4 OCHOBHBIE TEOPEMBI M METO/IbI TNTAHUMETPHH.
MogenupoBaTh peajibHbIE CHUTyallud Ha S3bIKE TE€OMETPHUH, HCCIIEI0BAThH
MMOCTPOCHHBIE MOJIETN C UCIIOJIb30BAHUEM T€OMETPUICCKUX MOHITHH.
Hcnonp3oBarh npu pelieHUH 3a4ad HAa IOCTPOEHUE CEYEHHM COOTHOLIEHUS B
MPSIMOYTOJIBHOM TPEYTOJIbHUKE.

MHororpaHHMKH.

AxTyanu3upoBaTh (akThl U METO/bI MNIAHUMETPUH, PEJICBaHTHBIE TEME, TPOBOJAUTD
AHAJIOTHUU.
JlaBaTp ompeneneHue MnapajulesieNuIela, paclo3HaBaTh €ro BUAbI U HM3y4daTh
CBOWCTBA.
JlaBaTh ompejeneHue MUPaMUIbL, paclo3HaBaTh BHUIbI NMUpaMul, (HOpMyIUPOBAThH
CBOICTBa p&bep, rpaHeil U BHICOTHI ITPABUIILHOM MUPaAMUIbI.
Haxonuts miomaas noiaHol U G0KOBOM MOBEPXHOCTH MUPAMHU/IBL.
JlaBatp omnpesneneHrne yceu€HHOW MUPaMU/Ibl, Ha3bIBaTh €€ JIEMEHTHI.
@opmynHpoBaTh TeOpeMy O IUIOIIAad OOKOBOW MOBEPXHOCTH MPABHIBHOM
YCEYEHHOU UPaMU/IbI.
Pemate 3amaun Ha BBIUKCIIEHUE, CBSI3aHHBIE C MUPAMHUAAMM, a TAKXKE 3a/Jayd Ha
MOCTPOECHUE CEYEHUH.
JlaBaTh ompe/elieHrne MPU3Mbl, pPaclio3HaBaTh BUIbI MPU3M, H300pakaTh MPU3MbI HA
YyepTexe.
Haxoauth mnomaas moaHo| win 60KOBOI MOBEPXHOCTH MPU3MBI.
N3yuate cooTHomeHus Ditnepa uist urcna péoep, rpaHeil U BepIIMH MHOTOTpaHHHKA.
N3yyaTh BUIbI TPAaBUIBHBIX MHOTOTPAHHHUKOB, X HA3BaHUS U KOJIUYECTBO IPaHEi.
N3yyaTh CHMMETPHIO MHOTOTPAHHUKOB.
OOBACHATh, KaKhe€ TOYKH HA3bIBAIOTCS CHUMMETPHYHBIMH OTHOCHUTENBHO JaHHOMN
TOYKHU, IPSMOM WM IMJIOCKOCTH, YTO Ha3bIBAIOT LIEHTPOM, OCHIO WJIM IIOCKOCTBIO
CUMMETpUU (QUTYPHI.
[TpuBOINTE IPUMEPBI CHMMETPUYHBIX (PUTYP B apXUTEKTYpE, TEXHHUKE, MPUPO/IE.
MogenupoBaTh peajibHble CUTyallUM Ha SI3bIKE T'€OMETPHUM, HCCIEI0BAThH
MOCTPOECHHBIE MOJIENH C UCIOJIb30BAHUEM T'€OMETPUUECKUX MOHATUM, UCIOJIb30BaTh
Mo001e MHOTOTPAaHHUKOB.



O0BbEMBI MHOTOTPAHHHUKOB.
— Akryanu3upoBaTh (aKThl © METObI TNIAHUMETPHH, PEIIEBAHTHBIC TEME.
— OOBSACHATh, KaK HM3MEPSIOTCS OOBEMBI Ted, MPOBOJS AHAIOTHUIO C HM3MEPEHHUEM
IIJIOIIAIE MHOTOYT OJIbHUKOB.
—  @®opMmynupoBaTh OCHOBHBIE CBOIICTBA 0OBEMOB.
— U3yuats, BbIBOAUTH (hOpMYIIbl 00BEMA IPSIMOYTOJBHOTO HapajlieienuIea, Ipu3Mbl
Y IUPAMUJIBL.
— BbaucasaTs 00bEM MPU3MBI U TUPAMHE/IBI TTO WX JICMEHTAM.
— IlpumeHaTs 00BEM U pEIICHUS CTEPEOMETPHUECKHX 3a1ad M Ui HaXOXKIACHUS
r€OMETPUYECKUX BEIIUYHH.
— MogenupoBath peanbHble CHTyallUM Ha S3bIKE TI'€OMETPUH, HCCIIEI0BATh
MOCTPOEHHBIE MOJIENIU C UCTOJIb30BAaHUEM F€OMETPUUECKUX MTOHATUH.
IloBTOpEHUE: ceueHUs, PACCTOSTHUS M YIJIbI.
— Crpouth ceueHrne MHOTOTpaHHHUKA METO/I0M CJIEJIOB.
— JlaBatb onpeesieHne pacCcToSTHUS MEXIY GUrypamu.
— Haxoaute paccTosiHMEe MEXIy NapajljieIbHbIMU IUIOCKOCTSIMH, MEX]Y IJIOCKOCTBIO U
MapajyIeIbHON €1 MPSIMOM, MEXYy CKPEIIUBAIOIIUMHUCS MPSIMBIMH.
— CTpouTh TUHENHBIN YrOJ ABYTPAHHOTO YIJIa HA YEPTEXKE.
Opranu3anus NPOeKTHOM 1eATeIbHOCTH.

I'pynnoBsle u (W1K) MHAWBUIYyaJIbHbIE y4EOHBIE MCCIEIOBAaHUSA U MPOEKTHI (Jlanee - MpPOEKT)
BBITIOJIHAIOTCA OOy4aroUMMCsl B paMKaxX y4eOHOro mpeaMeTa WM Ha MEXIPEeIMETHOW OCHOBE C
LEeNbI0 TPOJIEMOHCTPUPOBATh CBOM JIOCTHXKEHUSI B CaMOCTOSITEIbBHOM OCBOCHHUHU COJEpKaHUS
n30paHHBIX OOacTei 3HAHWW W (WJIM) BHJOB JCATEIHHOCTH M CIIOCOOHOCTH TMPOCKTHPOBATH M
OCYIIIECTBJIATh IIEJIECO00Pa3HYI0 M PE3YIbTATUBHYIO JCATENHHOCTH (yu4eOHO-ITO3HABATEIBHYIO,
KOHCTPYKTOPCKYIO, COLIMANIbHYIO, XYJI0’KECTBEHHO-TBOPUECKYIO U APYTHE).

Br160p TeMbI IpoeKTa OCYIIECTBISIETCS 00YUarOIIMMHUCH.

Pe3ynbraToM mpoekra sSBISETCS OJHA U3 CIAEAYIOIHNX paboT:

— THMCbMeHHas paborta (dcce, pedepaT, aHATUTHYECKHE MaTepuaibl, 0030pHBIC MaTepHUAIbI,

OTYETHI O NMPOBEICHHBIX UCCIEAOBAHUAX, CTEHIOBBIN J0KJIa1 U APYTrHe);

— MaTepuaibHbIA 00BEKT, MAKET, NHOE KOHCTPYKTOPCKOE U3JIENHE.

TpebGoBanust K OpraHuzaluyd MPOEKTHOM NEATENbHOCTH, K COJAEPKAHUIO U HaNpaBIEHHOCTU
MpoeKTa pa3zpabaThIBatOTCs 00pa30BaTeIbHON OpraHU3allei.

CucreMa OlleHKH IOCTHKEHUS TIAHUPYeMbIX pe3yibTaToB ocBoeHuss ®OOII COO.
OCHOBHBIM OOBEKTOM CHCTEMbI OIICHKH, €€ COJIep)KaTeJbHOW M KpUTepuanbHON 0azoit
BoicTynatoT TpeboBanuss I'OC COO, KkoTopble KOHKPETHU3IUPYIOTCS B IMIIAHUPYEMBIX pe3yiibTaTax
ocBoenusi odyvaromumuca OOII COO. Cucrema OLEHKHM BKIIOYAET MPOIEAyphl BHYTPEHHEH U
BHELIHEH OLICHKHU.
BHyTpeHHSsISl OlleHKA BKJIIOYAET:

— CTapTOBYIO AMAarHOCTHUKY, HAIIPABJICHHYIO HA OIIEHKY OOIIel TOTOBHOCTH OOYdJaroluXcs Ha
JaHHOM ypoBHe oOpaszoBanus (10 kiacc), TOTOBHOCTh K MPOXOKJIEHUIO TOCYAapCTBEHHOM
WTOTOBOM aTTECTAIIMH U APYTUX MPOIIETYp OLIEHKH KauecTBa 00pa3oBaHMUS;

— TEKYIIyl0 M TEMaTUYECKYyl0 OILICHKY, HaIlpaBJICHHYI0 Ha OILIEHKY HWHIUBUIyaJIbHOTO
MPOJIBIKEHHUS OOYYaIONIMXCS B OCBOCHHU MPOrpaMMbl y4eOHOTO mpenMera (YCTHBIA H
MMCHEMEHHBIN OMPOC, KOHTPOJIbHBIE PA0OTHI, MPAKTUUYECKUE PAOOTHI U T.IL.);

— TICHUXOJIOTO-TIeJarorn4eckoe HaboAeHuE;

— BHYTPEHHHH MOHUTOPUHT 00pa30BATENbHBIX JOCTHKEHHUI 00ydatomuxcsl.

BHemnsii oleHKa BKJIOYaeT: HE3aBUCHMYIO OIICHKY KadecTBa 0O0pa30BaHWS,
MOHHUTOPUHTOBBIE HCCIIEJIOBAHHUS MYHUIIMIIATBHOTO, PErHOHATBHOTO W (pemepaabHOrO ypoBHEH
(BITP, EI'D, MOHUTOPUHIOBBIE UCCIIEOBAHUS).



