


IHHOACHUTEJBHASA 3AIINCKA

['eomeTtpus siBIsICTCS OTHUM U3 0a30BBIX KYPCOB Ha YPOBHE CPEIHETO OOIIETo 00-
pa3oBaHMs, TaK KaK OOCCIICYMBACT BO3MOXKHOCTh M3YYCHHS TUCITUILIMH €CTECTBEHHO-
HAy4YHOW HAIpaBJIEHHOCTH U MPEIMETOB T'yMaHHTapHOro Iukia. [lockonbKy joruue-
CKO€ MBIIIJICHUE, (OpMUPYEMOE MPU H3YYECHUU OOYYAIOITUMUCS TMOHSATHUMHBIX OCHOB
r€OMETPHUH, MPU JOKA3aTEIHCTBE TEOPEM M MOCTPOCHUM IETOYKH JIOTHUYECKUX YTBEP-
KICHUHN MPU PEIICHUN TEOMETPUUIECKUX 3a]a4, YMEHUE BBIIBUTATh U OMPOBEPraTh I'-
MOTE3bl HEMOCPEJICTBEHHO MCIOJIB3YIOTCS MPU PEIICHUHU 337a4 €CTECTBEHHO-HAYUYHOTO
IIMKJIa, B YaCTHOCTH (PU3UYECKUX 3a]ad.

[lenp ocBoeHMsi mporpamMMbl ydeOHOTO Kypca «l'eoMerpus» Ha yriayoJIEHHOM
YPOBHE — Pa3BUTUE WHIUBUAYAIBHBIX CIIOCOOHOCTEH OOYYaIOMIMXCS MPU U3YYECHHUU
r€OMETPHUH, KaK COCTABJIAIONICH mpeaMeTHOM obnacTu «MaTteMaTtuka U HHOOPMATUKA»
yepe3 olecrieueHue BO3MOXHOCTH MPUOOPETEHUS U UCIOJIb30BaHUS 0oyiee TTyOOKHUX
T€OMETPUYECKUX 3HAHUU U JEHCTBUM, CHIEIU(PUYHBIX T€OMETPUH, U HEOOXOIUMBIX JIsI
YCHEIIHOTO MPO(ECCHOHATILHOTO 00pa30BaHUsl, CBSI3aHHOTO C UCIIOJIb30BAHUEM Mare-
MaTHKH.

[IpuopuTeTHBIMU 3aJlayaMHi Kypca T€OMETPUHM Ha YIIIyOJIEHHOM YpPOBHE, paciiu-
PAIOIIMMHU U YCHIIMBAIOUUMU KypC 6a30BOTO YPOBHSI, SIBJISIIOTCS:

pacHIMpeHue MPEJACTABICHHS] O TEOMETPUH KaK YaCTH MHPOBOM KyJIbTYpbl U (op-
MUPOBAHUE OCO3HAHUS B3aUMOCBS3U T€OMETPUH C OKPY>KAIOIITUM MUPOM;

dbopMupoBaHUEe MPEACTABICHUSI O TPOCTPAHCTBEHHBIX (UTYpaX KaK O BaXKHEHIIIHX
MaTeMaTUYECKHX MOJICIISAX, IMO3BOJISIONMIUX OIKCHIBATh W HM3ydaTh pPa3HbIC SIBICHUS
OKPYXKAIOIIEr0 MHpa, 3HAHWE TMOHATUWHOTO amnmapara mo paszaeny «CrepeoMeTpus»
y4eOHOT0 Kypca IreOMETPHH;

dbopMHupOBaHWE YMEHHUS BJIAJACTh OCHOBHBIMH TOHSATHSIMH O TPOCTPAHCTBEHHBIX
¢urypax u uX OCHOBHBIMH CBOMCTBaMH, 3HaHHE TeopeM, GOpMYyJT U YMEHHUE X TIPUME-
HATb, YMEHUS JI0Ka3bIBaTh TEOPEMBI U HAXOJUTh HECTAHIAPTHBIC CTIOCOOBI PEIICHHUS 3a-
nau;

dbopMHpoBaHrE YMEHHUS PACIIO3HABATh HA YEPTEkKaX, MOJIEISX U B pEaIbHOM MUPE
MHOTOTPAHHHUKH U TeJIa BpaIeHUs, KOHCTPYHPOBATh TEOMETPUICCKHE MOJICIIH;

dbopMupoBaHrE MOHUMAaHUS BO3MOXXHOCTH aKCMOMATUYECKOTO MOCTPOCHUSI MaTe-
MaTUYECKUX Teopul, popMUpoBaHUE MOHUMAHUS POJIM AaKCHOMATHUKH TIPU MPOBEJCHUU
paccyXICHUN;

dbopmMupoBaHrUe YMEHUS BJIaJETh METOJIAaMH JOKa3aTEIhCTB U aJlTOPUTMOB pellie-
HUS, YMEHUS UX TPUMEHSTh, TPOBOIUTH JOKA3aTEIbHBIC PACCYKACHHUS B X0JI¢ PEIICHUS
CTEPEOMETPUYECKUX 3a/lad W 3aJlady C MPAKTUYECKUM cojepkaHueM, (GOpMUPOBAHUE
MIPEICTABJICHUS] O HEOOXOIUMOCTH JIOKA3aTENhCTB TP OOOCHOBAHWM MAaTEMAaTHUYECKHUX
YTBEPKJICHUM U POJIM aKCMOMATHKH B TIPOBEJICHUH JIETYKTHBHBIX PACCYXKICHUM;



pPa3BUTHE U COBEPIICHCTBOBAHME MHTEIUIEKTYaJIbHBIX M TBOPYECKUX CIIOCOOHO-
cTell 00yJarouuxcsi, N03HABATENbHON aKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHUH, KpH-
TUYHOCTH MBIIIUICHUS], UHTEpECa K U3yUYEHHUIO T€OMETPHH;

dopmupoBanre (yHKIIMOHATBHOM TPaMOTHOCTH, PEJICBAHTHON T'€OMETPUU: yMeE-
HUSl PACIIO3HABATH MPOSIBICHUS T€OMETPUUECKUX MOHATHH, 0OBEKTOB U 3aKOHOMEPHO-
CTE! B peajbHBIX JKU3HEHHBIX CUTYallUsX U MPU U3YUYEHUU JIPYTUX YUEOHBIX Mpeame-
TOB, MPOSIBJICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEH, MOJICTTUPOBAHUS PEATbHBIX CUTY-
anui, UCCIENOBAHNS TOCTPOEHHBIX MOJENIEH, HHTEPIIPETALIMU MTOJIYYEHHBIX PE3yJbTa-
TOB.

OCHOBHBIMU COJIEpKATEIbHBIMU JIMHUAMH yuyeOHOTo Kypca «I'eomerpusi» B 10-11
KJaccax sABIstoTCs: «lIpsiMble ¥ MIIOCKOCTH B MPOCTPAHCTBEY, «MHOrOrpaHHUKNY, «Te-
Ja BpanieHus», « BeKTopbl 1 KOOpAHWHATHI B MPOCTPAHCTBEY, «J{BMKEHHUSI B MPOCTpPaH-
CTBE».

CdopmymupoBannoe Bo ®I'OC COO tpeboBaHUE «yMETh ONEPUPOBATH MOHSITHSI-
MUY, PEJIECBAaHTHBIMU I'€OMETPUH Ha yriayOnéHHoM ypoBHe oOydenus B 10—11 kmaccax,
OTHOCHUTCS KO BCEM COJIEpXATEIbHBIM JIMHUSAM Y4eOHOro Kypca, a (GOpMUpOBAaHUE JIO-
TUYECKUX YMEHUH paclpenensieTcsl He TOIbKO MO COJAEPHKATEIbHBIM JIMHUSM, HO U MO
rogaMm oOydenus. ConepkaHue o0pa3oBaHus, COOTBETCTBYIOIIEE MPEIMETHBIM PE3YJib-
tatam ocBoeHust denepanbHo pabouelt mporpaMMbl, pacpeAeIEHHBIM 10 ToJaM 00Y-
YeHUS, CTPYKTYPUPOBAHO TaKUM 00Opa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIUIUAIb-
HBIM BOIIpocaM oOyuaromiuecs: oOpalaiich HEOAHOKPATHO. JTO MO3BOJISIET OPraHU30-
BaTh OBJIAJICHHE IN€OMETPUUYECKUMH IMOHATUSMU U HABBIKAMHU MOCIEIOBATENBHO U IO-
CTYNAaTeNbHO, C COOMIOACHUEM NPHUHIIMNA MPEEMCTBEHHOCTH, @ HOBBIE 3HAHUS BKIIO-
4yaTh B OOLIYI0 CUCTEMY F€OMETPUUYECKHUX MPEACTABICHUN 00yYaroIUXCs, paclupss u
yrayonsis e€, 00pasys MpoUHble MHO>KECTBEHHbBIE CBSI3H.

[lepexon Kk U3y4eHHIO T€OMETPUU Ha YIIyOIEHHOM YPOBHE MO3BOJISIET:

co3nath ycioBus s auddepeHnuanyu oO0ydeHus, TOCTPOCHUS UHIAUBUIYaTb-
HBIX 00pa30BaTEIbHBIX MPOrPaMM, O0ECIEYUTh YTIyOJIEHHOE N3YyYEHUE TE€OMETPUH KaK
COCTaBJISIIONIEH yueOHOro npeamera «MaremaTukay;

MOJITOTOBUTHh OOYYAIOIIMXCA K TMPOJIODKCHUIO M3YYEHUS! MATEMATHKU C YYETOM
BbIOOpa Oymymieil mpodeccuu, obecrneunBasi MPEEMCTBEHHOCTh MEXKTy OOIIMM M TIPO-
(eccroHanbHBIM 00pa30BaHUEM.

Ha usyuenne yueGHOro Kypca «l'eomeTpus» Ha yriiyOJEHHOM YPOBHE OTBOJUTCS
204 4gaca: B 10 knacce — 102 yvaca (3 vaca B Hegento), B 11 knacce — 102 yaca (3 yaca B
HEJIEITIO).



COJEPKXAHUE OBYUYEHUA
10 KIIACC

IIpsaMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE MOHATUA cTepeoMeTpur. Touka, mpsimMas, TUIOCKOCTh, IPOCTPaH-
cTBO. [loHsITHE 00 aKCMOMATHYECKOM MOCTPOEHUHU CTEPEOMETPUU: aKCHOMBI CTe-
PEOMETPUU U CIEACTBUS U3 HUX.

B3anMHOe pacnosio)keHue MpsMbIX B IPOCTPAHCTBE: I€pEeCEKaroLInecs, Ia-
paJIEIIbHBIE U CKpELIMBAKOIIMEcs npsMble. [Ipu3Haky CKpeInBaOIUXCs IPSIMBIX.
[TapannenbHOCTh NPSIMBIX U IJIOCKOCTEN B IPOCTPAHCTBE: NApaAJUIECIIbHBIC MTPSMbIC
B MPOCTPAHCTBE, NAPAJUIEIBHOCTD TPEX MPAMBIX, MAPAIIIENBHOCTD MPSAMOU U IIJIIOC-
koctu. [lapamiensHoe W IEHTpabHOE MPOCKTUPOBAHHUE, M300pakeHue GuUryp.
OcHOBHBIE CBOMCTBA MapajjICIIBHOTO MpoeKTUpoBaHus. M3o00pakenue ¢uryp B
MapaJuICIbHOW MPOEKUUH. YTIJIbl C COHAIIPABICHHBIMU CTOPOHAMH, YIOJI MEXKIY
PSAMBIMH B IIpOCTpaHCcTBE. [[apaiiebHOCTh IOCKOCTEN: TapaJUIEIbHbIE TUIOCKO-
CTH, CBOICTBa MapajlielbHBIX MJI0CKOCTeN. [IpocTeiimme npocTpaHCTBEHHbIE (U-
I'ypbl HA IUIOCKOCTH: TETPA3AP, NapaJUIEIICIIUIE], IOCTPOCHUE CEUEHUN.

[lepneHAUKYISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MPOCTPAHCTBE, NMPSMbIC NapaJJIEIbHbIE U MEPHEHIUKYISIPHBIE K IUIOCKOCTH, MPU-
3HAK MEPHEHAUKYIIPHOCTH MPSIMON U TJIOCKOCTH, TEOPEMA O MPSIMOW MEPIEH IN-
KyJSIpHOM IIocKkocTh. OpTOroHanbHOE NpoeKTUpoBaHue. llepnenaukynsp u
HAKJIOHHBIE: PACCTOSHUE OT TOYKM JI0 IUIOCKOCTH, PACCTOSHUE OT MOPSIMOU 10
TJIOCKOCTH, TIPOEKIHs (PUTYpHI Ha TIIOCKOCTh. [lepneHaAnKyIIpHOCTh MIIOCKOCTEH:
IIPU3HAK NEPHEHAUKYISIPHOCTU ABYX IUIOCKOCTEH. TeopeMa 0 TpEX NMEpPHEHIUKY-
nspax.

VYrabel B NPOCTPAHCTBE: YroJl MEXAY NPSMOU U IUIOCKOCTBIO, ABYTPAaHHBIN
YIOJI, JIMHEWHBIM yTOJI IBYTPAHHOTO yrila. TpEXrpaHHbId U MHOTOI'PaHHbBIE YTJIbI.
CBoiicTBa IMJIOCKHUX YIJI0OB MHOIOTpaHHOro yriia. CBOHCTBa MIIOCKUX U JIBYIpaH-
HBIX YTJIOB TPEXTPAHHOTO yria. TeopeMbl KOCUHYCOB U CHHYCOB I TPEXTPAHHO-
ro yria.

MHoOrorpaHHuKH

Buapl MHOrorpaHHMKOB, pa3BEpPTKa MHOrorpaHHuka. IIpusma: Nn-yronbHas
npu3Ma, npsiMasi 1 HaKJIOHHasl MPU3MbI, OOKOBAs U MOJHAs TOBEPXHOCTh MPU3MBI.
[Tapannenenunen, NpsMOYTOJIbHBIN MapajuiesienuIie] U ero cBorcrBa. Kparyaii-
1IMe MyTH Ha MOBEPXHOCTU MHOTOrpaHHuka. Teopema Diinepa. [IpoctpancTBeHHas
teopema [Tudaropa. [upamuaa: n-yronpHas nmupaMuja, MpaBUWiIbHAS U yCeUEHHAS
nupamuabl. CBoiicTBa péOep M OOKOBBIX T'paHell mMpaBuiIbHOW mupamuabl. [Ipa-
BWIbHBICE MHOTOTPAHHUKHU: TMPABUJIbHAS MpPU3Ma W MpaBUJIbHAS NUpaMuaa, mpa-



BUJIbHAS TPEYTOJIbHAS MUpaMua U MpaBUWIbHBIN TeTpasap, kyo. [Ipeacrasienue o
IIPaBUJIBHBIX MHOTOIPAaHHUKAX: OKTA3Ip, TOACKAdAP U UKOCAP.

Bbruncnenne 31€MEHTOB MHOTOTPaHHUKOB: p&€Opa, AuaroHanu, yriel. [lmo-
a1 OOKOBON MOBEPXHOCTU U TMOJHOM MOBEPXHOCTH MPSMOU MPU3MBI, IIOIMATh
OCHOBAHMI, TeopemMa 0 OOKOBOW MOBEPXHOCTH MpsAMOW mpu3mbl. [lmomans Ooko-
BOM MOBEPXHOCTH M MOBEPXHOCTH IPABUIBHON NMHUpPAMUJBI, TEOPEMA O ILIOLIAIU
YCEUEHHOU ITUPAMU/IBI.

CumMmeTprs B IPOCTPAHCTBE. DJIEMEHTbl CUMMETPHUM IMPABUIBHBIX MHOTO-
rpaHHUKOB. CUMMETpPHs B NPABUIBHOM MHOTOIPDAaHHUKE: CUMMETpHUS Hapajijiesie-
AT, CAMMETPHS ITPABWIBHBIX IIPU3M, CAMMETPUS PABUILHON TUPAMU/IBI.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

[ToHATHA: BEKTOP B IPOCTPAHCTBE, HYJIEBOW BEKTOP, JJIMHA HEHYJIEBOIO BEK-
TOpa, BEKTOPBI KOJUIMHEAPHBIE, COHANPABIEHHBIE U IPOTUBOIIOIOKHO HaAIIPABJICH-
HbIE BEKTOPBL. PaBEHCTBO BEKTOPOB. JIEMCTBHS ¢ BEKTOPAMHU: CIOKEHUE U BBIYH-
TaHWE BEKTOPOB, CYMMa HECKOJIbKUX BEKTOPOB, YMHOKCHHE BEKTOpa Ha YUCIIO.
CBolicTBa Ci10kKeHUs BEKTOpOB. CBOICTBA YMHOKEHHsI BEKTOpa Ha 4ucio. [1oHs-
THE KOMIUIaHApHbIE BEKTOPHI. [Ipu3Hak KomImaHapHOCTH TpPEX BEKTOpOB. IIpaBu-
J0 mapasuienenunena. Teopema o0 pasiIoKEHUU BEKTOpa IO TPEM HEKOMILIAHAp-
HbIM BekTopaM. [IpsismoyronbsHas cucrema koopauHat B mpocrpancTse. Koopauna-
Tbl BEKTOpa. CBA3b MEXAy KOOPAMHATAMU BEKTOpPA U KOOPIAWHATAMH TOYEK. YTOJI
Mexay BekTopaMu. CkansipHOE IPOU3BEIECHUE BEKTOPOB.

11 KVIACC

Tesia Bpaimenus

[ToHsTHS: MUIMHIPUYECKAsI TTOBEPXHOCTh, KOHUYECKask TTOBEPXHOCTh, Chepu-
yecKasi IOBEPXHOCTh, 00pa3yrolire moBepxHocTel. Tena BpaleHus: MWIMHAP, KO-
HYyC, YCEUE€HHBIN KOHYC, cdepa, map. B3aumHoe pacnonoxenue chepbl U MIOCKO-
CTH, KacaTeJbHasl INIOCKOCTh K chepe. M300parkeHue Ten BpalleHus: Ha TIOCKOCTH.
Pa3zBépTka nunuHapa u konyca. Cummerpus chepsl U mapa.

O6béM. OcHoBHBIE cBoiicTBa 00HEMOB Ten. Teopema 00 o0BEME mpsiMo-
YyTOJBHOrO Napajuienenuneaa u cieactsus u3z He€. O0bEM NpsMO U HAKJIOHHOU
MPU3MBI, IWJIMHpPA, MUPAMUJIbl U KOHyca. OO0BEM 11apa U apoBOT0 CErMEHTA.

KoMOuHaruy Ten BpaimieHuss ¥ MHOTOTpaHHUKOB. [Ipu3ma, BnrcanHas B 1u-
JUHJP, OMCaHHas OKOJIOo nuiauHapa. [lepeceuenue cdepsl U mapa ¢ MmIoCKOCTHIO.
Kacanune mapa u cdepsl 1miockocTeo. IloHSTHE MHOrOrpaHHHMKa, OMUCAHHOTO
0K0J10 cepsl, chepbl, BIUCAHHOW B MHOTOTPAaHHUK WJIH TEJIO BPAILCHHUS.

[Tnomans MOBEPXHOCTH IUIWHIpA, KOHYyCa, IJIOMaab chepbl U e€ 4JacTeil.
[Tonobue B mpoctpancTBe. OTHOMIEHHE 00BEMOB, IUIOMIACH MOBEPXHOCTEH ITO-
no6ubIx uryp. [IpeobpazoBanne mogo0us, roMoTeTus. Perenne 3a1a4 Ha T10C-
KOCTH C UCIIOJIb30BAaHUEM CTEPEOMETPUUECKUX METOIOB.



[TocTpoeHue ceyeHnii MHOIOTPAHHUKOB U TEJl BPALLICHUS: CEUYEHUs LIWJINHIpA
(mapanenbHO U MEPHEHAUKYIISIPHO OCH), CEYEHHs] KOHYyca (MapajjiesIibHbIE OCHO-
BaHUIO U MPOXOJAIINE Yepe3 BEPIIUHY), CEUEHUs I1apa, METOAbI IOCTPOCHUS Ce-
YEHUW: METOJ CJIEI0B, METOJ BHYTPEHHETO MPOECKTUPOBAHUS, METOJ IIEPEHOCA Ce-
KYLLEH IITIOCKOCTH.

BeKTOopbI M KOOPAMHATHI B IPOCTPAHCTBE

BekTops!l B npoctpancTBe. Onepannuy Hax BEKTOpaMHu. BEKTOpHOE yMHOXe-
HUE BEKTOpoB. CBOMCTBAa BEKTOPHOrO0 yMHOXeHUA. [IpsamoyronpHas cucrema Ko-
opauHAaT B mpocTpancTBe. KoopauHartel Bektopa. Pasnoxkenue BekTopa mo 6asucy.
KoopanHaTHO-BEKTOPHBIA METO/ ITPU PEIIEHUU T€OMETPUUECKUX 3a/1a4.

JIBU:KEeHMSI B IPOCTPAHCTBE

JiBuxenust npoctpancTBa. OrtoOpaxeHus. J[BU)KEHUS M PaBEHCTBO (UIYD.
OOmue cBoiicTBa ABM)KEHWM. Buabl NBHKEHUI: MapauleNbHbI MEpeHOC, LIEH-
TpaJibHasi CAMMETPHUS, 3€pKajibHasi CUMMETPUs, TIOBOPOT BOKPYT npsmoi. [Ipeo0-
pazoBanus nogoodus. [lpsamas u cepa Ditnepa.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA YYEBHOI'O KYPCA
«TEOMETPHUS» (YIJYBJIEHHBLIM YPOBEHb) HA YPOBHE CPE]-
HEI'O OBIIIETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

1) rpaxxaanckoe BOCIMTAHME:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHa POCCHUHUCKOro OOLIECTBa, MpEACTaBICHUE O MaTeMaTuye-
CKUX OCHOBax (YHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYp
TPaXIaHCKOTO 00MIecTBa (BBIOOPHI, ONPOCHI U IPYroe), YMEHHE B3aUMOICHCTBO-
BaTh C COIMAIILHBIMU MHCTUTYTaMH B COOTBETCTBUU C UX (PYHKITMSIMH W Ha3Hade-
HUEM;

2) naTpUOTHYECKOE BOCIIUTAHME:

c(hOpPMHUPOBAHHOCTh POCCUHCKON TpakIaHCKOW WICHTUYHOCTH, YBAKEHUS K
MPONUIOMY M HACTOSIIIEMY POCCHUMCKOW MAaTE€MaTHKH, LIEHHOCTHOE OTHOIICHUE K
JTOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
HCIIOJIb30BAHUE ITUX JOCTIXKEHHM B APYTMX HayKaxX, TEXHOJOTHUSX, chepax IKo-
HOMUKH;

3) IyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

OCO3HAHHME JYXOBHBIX IIEHHOCTEW pPOCCHUICKOr0 HapoAa, CPOPMUPOBAHHOCTD
HPABCTBEHHOI'0 CO3HAHUSA, 3TUYECKOTO IMOBEJCHUS, CBSI3AHHOTO C MPAKTUYECKUM
IIPUMEHECHUEM JOCTMKEHUN HAYKU U JIESITEIbHOCTBIO YYEHOTO, OCO3HAHUE JINYHO-
ro BKJIaJIa B IOCTPOCHUE YCTOMUMBOTO Oy IyIIETo;

4) acTeTH4ecKOe BOCIUTAHME:

ACTETUYECKOE OTHOILICHUE K MHUPY, BKIIOYAs ICTETUKY MAaT€MaTHUYECKHUX 3a-
KOHOMEPHOCTEH, 00BEKTOB, 33714, PEUICHUHN, PacCyKACHUN, BOCIPUUMYHUBOCTh K
MaTeMaTUYECKUM acIlleKTaM pPa3JInYHbIX BUJOB UCKYCCTBA;

5) pusnueckoe BocIUTAHME:

c(hOpMUPOBAHHOCTh YMEHHSI IPUMEHSITh MaTeMaTUYECKUE 3HAHUSI B UHTEpE-
cax 3710pOBOro u 0€30macHOro 0opasa >KM3HU, OTBETCTBEHHOE OTHOIIIEHUE K CBOE-
MY 3JI0POBBIO (3I0pPOBOE NMHUTAHKUE, COATAHCHPOBAHHBINA PEKUM 3aHATUN M OT/IBIXA,
perymnspHas pusnyeckas akKTUBHOCTbH), (PU3NUECKOE COBEPIICHCTBOBAHUE TPU 3a-
HATHUSX CIIOPTUBHO-03/I0POBUTEIBHOM JIEITEILHOCTHIO;

6) TpynoBoe BocniuTaHue:

TOTOBHOCTh K TPY/y, OCO3HaHUE IIEHHOCTU TPYI0TI00US, UHTEPEC K pa3iny-
HBIM c(hepam mpodeccroHambHON NesATeTbHOCTH, CBI3aHHBIM C MAaTEMATHUKON U e€
MPWIOKEHUSIMA, YMEHUE COBEPIIaTh OCO3HAHHBIA BHIOOp Oymylei mpodeccuu u
pea30BhIBaTh COOCTBEHHBIEC >KU3HEHHBIE IJIAHbI, TOTOBHOCTh U CIIOCOOHOCTH K
MaTeMaTH4eCKOMY 00pa30BaHUIO M CaMOOOPA30BAHUIO HA MIPOTSHKEHUU BCEU KU3-



HU, TOTOBHOCTh K aKTUBHOMY yYaCTHIO B PEIICHUM MPAKTUYECKHUX 3a7a4 MaTeMa-
TUYECKOM HAIpaBJIEHHOCTH;

7) 3K0JI0OrHYeCKOe BOCIIUTAHHE:

c(hOpPMHPOBAHHOCTh KOJIOTHUECKOW KYJIBTYphl, TOHUMAHWE BIUSHUS COIIH-
ATbHO-KOHOMUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLMAIBHOM cpe-
JIbI, OCO3HAaHME II00aJILHOTO XapaKTepa IKOJIOTHYECKUX MPo0sieM, OpHEeHTAIS Ha
MPUMEHEHUE MAaTeMaTHYECKUX 3HAHMM IS pelIeHus 3a7a4 B 00JacTH OKpYyXkKaro-
el cpespl, TUIAaHUPOBAHUE MOCTYNKOB M OLIEHKA MX BO3MOXHBIX TOCJIEICTBUN
JUISL OKPYIKAIOIIEN CPEbI;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pPa3BUTHUS HAyKU U OOIIECTBEHHOW MpPAKTHUKH, TOHUMaHHE MaTeMaTHde-
CKOW HayKH Kak c(epbl 4eJIOBEUECKOMN JESITEIbHOCTH, ITANOB €€ pa3BUTHUS U 3Ha-
YUMOCTHU JIJISI PA3BUTHS LIUBUJIM3AIMH, OBJIAJICHUE SI3BIKOM MAaTEeMaTUKU U MaTeMa-
TUYECKOW KYJIbTYpOH KaK CPEIACTBOM ITO3HAHUS MHUPA, TOTOBHOCTH OCYIIECTBIISATH
MIPOEKTHYIO M UCCIIEIOBATEIBCKYIO 1€ TEIbHOCTh MHANBUIYAJIBHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/IbHBbIC YHHBEPCAIbHbIE Y4eOHbIE 1eCTBUA

ba3oBble 1ornuecKkue aeiicTBUA:

BBIBJISITh M XapAaKTEPU30BaTh CYIIECTBEHHBIE NPU3HAKHM MATEMAaTUYECKHUX
OOBEKTOB, MOHATUHN, OTHOIIEHUN MEXAYy MOHATUSIMH, (GOPMYIUPOBATH ONpEeie-
HUS MOHATHUH, YCTaHABIIMBATH CYIIECTBEHHBIN NMpU3HAK KJAacCU(pHUKALMU, OCHOBA-
HUS U1l 0000LIEHUSI U CPaBHEHUS, KpUTEPHUH MMPOBOJAUMOIO aHAIN3A;

BOCIIPUHUMATh, (POPMYJIHMpPOBaTh U MPEoOpa3oBbIBATH CYXIACHUS: YTBEpIU-
TeJbHBIE U OTPULIATENbHbIE, €IMHUYHbIC, YACTHBIEC U O0IINE, YCIOBHbIE;

BBISABJISITH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3A U IIPOTUBOPEUHS
B (hakTax, JAHHBIX, HAONIONEHUSAX M YTBEPXKIEHUSX, MpEeAsaraTb KpUTEPUH IS
BBISIBJICHUSI 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;

JIeJIaTh BBIBOJBI C MCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U UHIYK-
TUBHBIX YMO3AKIIFOUEHHUM, YMO3aKIIOUEHUH 110 aHAJIOTHH;

IIPOBOJAMUTH CAMOCTOATENIBHO J0KA3aTEIbCTBA MATEMATUYECKUX YTBEPKIACHUN
(mpsiMbIE U OT MPOTUBHOTO), BEICTPAUBATh apryMEHTALMIO, MPUBOIUTH MPUMEPHI U
KOHTPIPHUMEPHI, 000CHOBBIBATH COOCTBEHHBIE CYXKIEHUS U BBIBOJbL;

BBIOMPATh CHOCO0 peleHrs y4eOHOU 3aiaun (CpaBHUBATh HECKOJIBKO BapH-
aHTOB pEIIEHUs, BHIOMpaTh Hanbosiee MOIXOIAMIMNA ¢ YYETOM CaMOCTOSITENIbHO
BBIJICJICHHBIX KPUTEPUEB).

Bba3oBble uccienoBaregbcKkue 1eHCTBUA:



UCIIOJIb30BaTh BOIPOCHl KaK MCCIEI0BATEIbCKUM MHCTPYMEHT IO3HAHUS,
(bopMyaMpoBaTh BOIPOCH], PUKCUPYIOIIUE MPOTUBOPEUHUE, MPOOIEMY, YCTaHABIU-
BaTh MCKOMOE M JaHHOE€, POpMUPOBaTh TMIOTE3Y, aPIYMEHTUPOBATH CBOIO TO3H-
1110, MHEHUE;

MPOBOJAUTH CaMOCTOSATENIBHO CIUIAHUPOBAHHBIN SKCIEPUMEHT, UCCIICIOBAHKE
M0 YCTAaHOBJICHUIO OCOOCHHOCTEN MaTEeMaTHYECKOTO 0ObEKTa, SBJICHUS, IIpoLiecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXTy 00bEeKTaMHU, SIBJICHUSIMH, IIPOLECCAMU;

CaMOCTOATEILHO (OPMYIHPOBATH OOOOIICHUS M BBIBOJBI MO PE3yJIbTaTaMm
MPOBEAEHHOTO HAOJIOICHUS, UCCIIE0BaHUs, OLICHUBATH JIOCTOBEPHOCTh MOJTYUYEH-
HBIX PE3YJIbTaTOB, BEIBOJOB M 00OOIICHUH;

MPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE IpoOIlecca, a TAKKE BbIABUTATh MPE/I-
MOJIOKEHUS O €T0 PA3BUTUH B HOBBIX YCIIOBUSIX.

Pa6ora ¢ undpopmaunmeii:

BBIIBIIATH JAehUIINTHEI WHPOPMAIIUU, JAHHBIX, HEOOXOAUMBIX /I OTBETa HA
BOIIPOC U JIJIS PELLICHUS 3a]1a4u;

BBIOMpATh MHPOPMAIIMIO U3 UCTOYHUKOB PA3IUYHBIX TUIIOB, aHAJTU3UPOBATH,
CUCTEMATU3UPOBATh U HMHTEPIPETUPOBATh MHGOPMAIMIO PA3TUYHBIX BHJIOB H
dbopm npeacTaBiIeHuUS,

CTPYKTYpUpOBaTh MH(OpMAIINIO, MPEACTABISIThL €€ B pa3luyHbIX (dopmax,
WUTIOCTPUPOBATH TpadUyuecKy;

OILICHMBATh HAAEKHOCTh MH(MOPMAIIUU TI0O CAMOCTOSITENBHO C(POPMYIUPOBaAH-
HBIM KPUTEPHSIM.

KoMMmyHuKaTHBHBIE YHHBeEPCAJbHbIE YueOHbIEe 1eiCTBUSA

OOmenne:

BOCIIPUHUMATh U (OPMYJIMPOBATH CYKJACHHS B COOTBETCTBUHU C YCIOBUSMHU H
IEIIMHU OOIIEeHHUS, SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOUYKY 3PEHHS B YCT-
HBIX U MMMCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS 1O XOJIy PEUICHUs 3a/1auu, KOM-
MEHTHUPOBATh MOJyUYCHHBIN PE3yJIbTaT;

B XOJIe¢ OOCYXXJIEHUS 3a/iaBaTh BOIMPOCHI MO CYIIECTBY OOCYX IAaE€MOU TEMBI,
poOJIeMBI, PEIIaeMON 3a/1aui, BBHICKA3bIBaTh MJICH, HAIlCJCHHBIC HA TMOWCK pele-
HUS, COTIOCTABIIATh CBOM CYXICHHUS C CYXIECHUSIMH JPYTUX YYACTHUKOB JIUAJIOTa,
OoOHapy>KMBaTh pa3IU4Ke U CXOJICTBO MO3UIMH, B KOPPEKTHOU dopme hopmyiu-
pOBaTh pa3HOTIIACHS, CBOM BO3PAKCHHS,;

MIPEICTABIIATh PE3yJbTAaThl PEIICHHS 3a/1ayd, SKCIIEPUMEHTA, UCCIICIOBAHUS,
MIPOEKTa, CAMOCTOSATEIHHO BBIOMpATh (hopMaT BHICTYIICHHUS C yU4ETOM 3aja4 Ipe-
3CHTAIMKM U OCOOCHHOCTEH ayIUTOPHH.

PeryasiTuBHbIEe YyHUBEPCAJbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:



COCTABJISITh IJIaH, AJITCOPUTM PEILICHUS 3a/1aui, BRIOUpATh CIIOCOO pelieHus C
y4€TOM UMEIOIIUXCSl PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh
U KOPPEKTUPOBATh BAPUAHTHI pEeLICHUHN C Y4ETOM HOBOM MH(MOPMAIUH.

CaMOKOHTPOJIb, YMOIMOHAJILHbII HHTEJLJIEKT:

BJIAJICTh HABBIKAMU IMO3HABATEIHHOU PEQIICKCUU KaK OCO3HAHUS COBEpIIae-
MBIX JIEHCTBUM U MBICIIUTEIILHBIX MPOIIECCOB, UX PE3YJITATOB, BIAJETh CIOCOOAMU
CaMOMPOBEPKU, CAMOKOHTPOJIS MPOIECCa U PE3yJIbTaTa PEIICHUs MaTeMaTHYECKOM
3a/1a4u;

MPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHKHYTH TPHU PEIICHUU 3aJ]1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OILICHMBATh COOTBETCTBHE PE3yJIbTaTa IEIN U YCIOBUSIM, OOBIACHITH MPUYUHBI
JOCTIDKCHHSI WU HETOCTHIKCHUS PE3YJIbTATOB NIEATCILHOCTH, HAXOAUTh OIIHUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

CoBMecTHasI 1eITEJILHOCTD:

MOHUMATh M MCIOJL30BaTh MPEUMYINECTBA KOMAHJAHOW W WHAWBUIyaIbHOU
paboThI MpU PEHICHUH YYEOHBIX 3aja4, IPUHUMATH 11€]bh COBMECTHOM JEATEIbHO-
CTH, TUTAHUPOBATh OPTaHU3AIIUI0 COBMECTHOM pabOThI, paclpeAesiTh BUIBI PaldoT,
JIOTOBapUBaThCsI, 00CYKAaTh MPOIECC U pe3ysbTaT paboThl, 00001IaTh MHEHUS HE-
CKOJIBKHUX JIFOJICH;

y4acTBOBaTh B rpynmnoBbIX ¢opmax paboThl (00CykaeHMs, OOMEH MHEHUH,
«MO3TOBBIE ITYPMBD» W HHBIC), BBITIOJHATH CBOIO YacTh PabOThI U KOOPAUMHHUPO-
BaTh CBOM JICUCTBHS C APYTMMH WICHAMH KOMAaHbI, OIICHUBATHh KA4€CTBO CBOETO
BKJIaJIa B OOIIUI MPOIYKT IO KPUTEPHUIM, CPOPMYITMPOBAHHBIM yUaCTHUKAMH B3a-
MMOJIECTBHUSL.

HPEIMETHBIE PE3YJIBTATDBI

K xoniry 10 kiaacca oOyyaromuics HayquTCs:

e CBOOOIHO OMEpPUPOBATH OCHOBHBIMH TOHSTHSIMU CTEPEOMETPUU TIPU pe-
IICHUH 33]1a4 U TPOBEJICHNN MaTEeMaTHIECKIX PacCyKICHUH;

e TMPHUMEHATH AKCHUOMBI CTEPEOMETPUHU M CJIEACTBUSA W3 HUX IMpPHU PEIIECHUU
reOMETPUUYECKUX 33/1aY;

e KIAacCU(UIIMPOBATH B3aMMHOE PACIOJIOKEHHE TPSMBIX B MPOCTPAHCTBE,
TUTOCKOCTEH B MMPOCTPAHCTBE, MPSIMBIX U MJIOCKOCTEH B POCTPAHCTBE;

e CBOOOIHO OMEPUPOBATH MOHSATUSIMH, CBS3aHHBIMHU C yIIaMH B MPOCTPaH-
CTBE: MEX/Y MPSMBIMU B IMIPOCTPAHCTBE, MEXTY MPSAMOM U MIOCKOCTHIO;

e CBOOOIHO ONEPUPOBATH MOHATUSMHU, CBI3aHHBIMU C MHOTOTpaHHUKAMU;

e CBOOOIHO pacmo3HaBaTh OCHOBHBIE BHUIbI MHOTOTPAaHHUKOB (TIpHU3Ma, IH-
pamMua, OpsMOYTOJBHBIN Mapasuienenumnen, Kyo);



e KJIACCHU(PUIUPOBATH MHOTOIPAHHUKH, BHIOMpAsi OCHOBAHUS JIs Kiaccugu-
Kaluu;

e CBOOOJHO OIEPUPOBATH MOHSATUSMH, CBA3AHHBIMH C CEYEHHEM MHOTIO-
TPAHHHUKOB TIOCKOCTBIO;

e BBINOJHATH NapauIeIbHOE, LIEHTPAJbHOE U OPTOrOHAILHOE MPOEKTUPOBA-
HUe (UTryp Ha TUIOCKOCTb, BBITIOJIHATHh U300pakeHus: GUTYp Ha TUIOCKOCTH;

e CTPOWUTH CEUYECHUS MHOTOIPAHHUKOB PA3JIUYHBIMU METOJIAMH, BBINOJIHSITH
(BBIHOCHBIE) TJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYD:
BUJ] CBEpPXY, COOKY, CHU3Y;

e BBIYUCIIATH IUIOLIAM MOBEPXHOCTEH MHOTOTPAHHUKOB (IIPU3Ma, MHpPAMU-
11a), TEOMETPUUYECKUX TEJ ¢ MPUMEHEHUEM (popmyIr;

e CBOOOJHO ONEPUPOBATH MOHATUSIMH: CUMMETPHUS B MPOCTPAHCTBE, IIEHTP,
OChb U TUIOCKOCTh CUMMETPHUH, LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (UTY-
PBL;

e CBOOOJHO ONEPUPOBATHh MOHITUSIMH, COOTBETCTBYIOLIMMHU BEKTOPaM U KO-
OpAMHAaTaM B IIPOCTPAHCTBE;

e BBINOJIHATH JACUCTBUSA HaJ BEKTOPaMHU;

e pemaTh 3aJauyd Ha JOKAa3aTeJbCTBO MAaTEeMaTHYECKUX OTHOIICHUW U
HaXOXKJEHUE T€OMETPUUYECKUX BEIUYMH, MPUMEHSST WU3BECTHBIE METOIbI
IIPU PELIEHUM MAaTEMAaTHYECKUX 3a]1a4 MOBBIIIEHHOTO U BBICOKOTO YPOBHS
CJIOKHOCTH;

e TMPUMEHATH MPOCTEUIINE NPOrpaAMMHBIE CPEACTBA M  BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUECKHX 3a]1ay;

e WU3BJEKaTh, MPeOoOPa30BbIBATh U MHTEPIPETUPOBATH HHPOPMALIUIO O MPO-
CTPAHCTBEHHBIX I'€OMETPHUECKHUX (PUrypax, MPEJCTaBICHHYIO Ha uepTe-
Kax U pUCYHKaX;

e TMPUMEHATH MOITYUYEHHbIE 3HAHUSI HA MPAKTUKE: CPABHUBATh M AHAIU3UPO-
BaTh peajbHble CUTYallMH, MPUMEHSITh W3YYEHHBIE TMOHSTHS B MPOLECCE
MIOMCKA pEUIeHHUs] MaTeMaTHyecku c(HOpMyJIMPOBAHHON MPOOJIEMBbl, MOJIE-
JUPOBATh pEaJbHbIE CUTyallMd Ha SI3bIKE I€OMETPHH, HCCIEAOBATh IO-
CTPOEHHBIE MOJIEJN C UCIIOJIB30BAHUEM IF€OMETPUUYECKHUX MOHATUN U TEO-
peM, ammapara ainreOpbl, pelarb NPaKTUYECKHE 3aJlayd, CBSI3aHHBIE C
HAXO0XKJEHUEM T€OMETPUUYECKUX BEIUYMH;

e UMETh MPEACTaBICHUS 00 OCHOBHBIX 3Tamax pa3BUTHS F€OMETPUH KaK CO-
CTaBHOU YacTu (pyHIaMEHTa Pa3BUTUS TEXHOJIOTHA.

K konity 11 kiaacca oOyJaromuiicss HayduTCs:

e CBOOOJHO OMNEpPUPOBATh MOHSTHUSIMH, CBSI3AHHBIMU C LUJIUHIAPUYECKOM,
KOHUYECKON U chepruuecKoil MOBEPXHOCTIMH, OOBSICHATH CIIOCOOBI MOJTY-
YEHUS;



OMEepUpPOBaTh MOHATUAMH, CBSI3aHHBIMH C TEJIAMH BpPALEHUS: [IMIMHIPOM,
KOHYCOM, c(hepoit u mapom;

pacro3HaBaTh Teja BpalleHus (IWIMHAP, KOHYC, cepa u map) u oObsc-
HSTH CITOCOOBI TIOJyYEHUS TEJ BPAIICHHUSI,

KJIacCU(DUIMPOBATh B3aUMHOE PACIIOIOKeHNEe C(hephl U TIIOCKOCTH;
BBIYHCIIATh BEJMYMHBI 3JIEMEHTOB MHOTOTPAaHHUKOB W TEJ BpallleHHS,
O0OBEMBI U IUIONIAIM MOBEPXHOCTEH MHOTOIPAHHMKOB MU TEJl BpalllCHHUS,
TCOMETPUUYECKHUX TEN ¢ TPUMEHEHUEM (HOPMYIT;

CBOOOJHO OIEPUPOBATH MOHATHIMH, CBSI3aHHBIMH C KOMOWHAIMSAMHU TEI
BpaIieH!us 1 MHOTOTPAHHUKOB: MHOTOTPAaHHUK, BIMCAHHBIA B chepy H
OMMCAHHBIA OKOJIO cephl, chepa, BOUCAaHHAS B MHOTOTPAHHUK WUJIU TEJO
BpalICHUS;

BBIYHCIIATh COOTHOIICHHSI MEXY IUIONIAIIMH TTOBEPXHOCTEH U 00bEMaMu
ITOTO0OHBIX TEN;

n300pakaTh u3ydaembie (DUTYphI, BBITIOJHATH (BBIHOCHBIC) IJIOCKUE 4Yep-
TEXHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (DUTYP: BUJ CBEPXY, COOKY, CHU3Y,
CTPOUTH CEUCHHUS TeJl BPaAIICHUS;

W3BJICKaTh, HHTEPIPETUPOBATH U MPEOOPa30BEIBATh HHPOPMAITHIO O TPO-
CTPAHCTBEHHBIX T€OMETPHUYECKHX (UTypax, MPEACTABICHHYIO Ha dYepTe-
XKax U PUCYHKaX;

CBOOOJTHO OTNIEPUPOBATH MOHATUEM BEKTOP B MPOCTPAHCTBE;

BBITIOJTHATH OTEPAIlii Ha/l BEKTOPAMH,

3aJ1aBaTh MIIOCKOCTh YPABHCHHEM B JICKAPTOBOW CHCTEME KOOPIUHAT;
periaTh TeOMETPHYCCKHE 3a1a91 Ha BBIUMCICHUE YTJIOB MEKIY MPSIMBIMHU
U TUTOCKOCTSIMH, BBIYMCJICHUE PACCTOSTHUN OT TOYKU JIO TUIOCKOCTH, B IIe-
JIOM, Ha IPUMEHEHNE BEKTOPHO-KOOPAMHATHOTO METO/Ia TIPH PEIICHUH;
CBOOOJHO OTMEpPUPOBATh TMOHSATUSMHU, CBI3aHHBIMU C JIBIDKCHHEM B IIPO-
CTPAHCTBE, 3HATh CBOMCTBA JIBUKECHUI;

BBITIOJIHATh M300pa)K€HNsT MHOTOTPAHHUKOB M TEJ BpAIICHHS TP Tapai-
JIEJIbHOM TIEPEHOCE, LIEHTPAJIbHOW CHUMMETPHH, 3EPKAIBHOM CUMMETPUHU,
IIPU TIOBOPOTE BOKPYT MPSMOM, IPeoOpa3zoBaHusl OT00US;

CTPOUThH CEUEHUS MHOTOTPAHHUKOB M TEJ BPAIICHHS: CEUCHUS IUIUHIPA
(mapaysienTbHO U MEPHEHIUKYISIPHO OCH), CEUEHUsI KOHYyca (ImapauiesbHbIe
OCHOBAHHMIO ¥ TIPOXOIAIIUE YepPEe3 BEPIITUHY), CEUCHUS T1apa;
WCITIOJIb30BATh METOIbI TTIOCTPOEHHUSI CEUCHUI: METOJI CJIEA0B, METO]T BHYT-
pPEHHETO MPOCKTUPOBAHUS, METOT TIEPEHOCA CEKYIIEH TIOCKOCTH;
JTIOKa3bIBaTh TEOMETPUUCCKHUE YTBEPKICHMUS;



NPUMEHATh TeoMeTpuueckre (akTbl ISl PEIICHHUs] CTEPEOMETPUUYECKUX
3a/lay, MpeAnojaralolxX HECKOJIbKO IIaroB peuieHus, €Ciau YCIOBUS MTPU-
MEHEHUS 3a/I1aHbl B IBHOW U HEABHOU (popme;

pemiarh 3aJadyd Ha JOKAa3aTelIbCTBO MAaTEMaTUYECKUX OTHOLICHUA |
HaX0XJICHUE TEOMETPUUECKUX BEIUYUH;

NPUMEHSTh MPOTPAMMHBIE CPEACTBA U AJIEKTPOHHO-KOMMYHUKAIIMOHHbIE
CUCTEMBI MPU PEIICHUU CTEPEOMETPUUYECKUX 3a]1aY;

MPUMEHSIThH TOJIYUYCHHbIC 3HAHUSI HA MPAKTHKE: CPABHUBATh, aHAIU3UPO-
BaTh U OLICHUBATH PEAJIbHbIC CUTYAllMH, IPUMEHSATh U3yUYCHHBIC MOHSTHUS,
TEOpPEMBI, CBOWCTBA B MPOIECCE MOMCKA PEUICHHUs] MaTeMaTHUecKu cop-
MYJIUPOBAHHOM MpOOJIEeMbl, MOJIETUPOBATh peajbHbIE CUTYyalluH Ha SI3bIKE
r€OMETPUH, HCCIIEIOBATh MOCTPOCHHBIE MOJEIIHA C MCIOJb30BaHUEM T'€O-
METPUUYECKUX TIOHSATUU M TEOpeM, allapara ajreOpsl, peiiarb mpaKTuye-
CKHE 3a/1a4¥, CBA3aHHBIE C HAXOKJIECHUEM T€OMETPUUECKUX BEJIUUMH;
UMETb MpPEJICTaBICHNsI 00 OCHOBHBIX ATamax pa3BUTHUsI TEOMETPUU KaK CO-
CTaBHOM yacTu QyHJaMEHTa Pa3BUTUS TEXHOJIOTHMA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposbie)
n/n NPOrpamMmbl Bcero Kontpoaeusie  Ipakrueckue o0pa3oBaTre/ibHbIE
padoTshI padoThI pecypenr
1 Brenenue B ctepeoMeTputo 23 1
5 B3anMHoe pacronoxeHne IpsMbIX B IIPO- 5 1
CTpaHCTBE
3 [TapannenbHOCTh MPSMBIX M TUIOCKOCTEH B 3
MIPOCTPAHCTBE
4 HCIZHGHL[I/IKYJI}IPHOCTB MPSIMBIX U IJIOCKO- 25
CTeH B MPOCTPAHCTBE
VYTIIBl U paccTOSHUS 16
MHororpanHuku 7
BekTops!l B IpocTpaHcTBE 12
3 HOBTOPGHI/IG, 000011IeHNE U CHCTEMATH3 AU 5 5
3HaHUH
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 0




11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3iesioB U TeM Korrponsreie  Tpaktuseckue (undposbie)
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI pecypen
1 AHamUTHYECKass TEOMETPHS 15 1
) HOBTopeHI/ie, 00o01IeHNe U CUCTeMaTH3a- 15 1
WS 3HAHUT
3 O6bEM MHOTOTpaHHHKA 17
4 Temna BpameHus 24
5 [Inomaay noBepxXHOCTU U OOBEMBI KPYT- 9 1
JIBIX TN
6 JIBrOKCHUS 5 1
7 HOBTopeHI/ie, 00001IeHNE U CCTeMaTH3a- 17 9
WS 3HAHUT
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 0




YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA30OBATEJIb-
HOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Maremartuka: aiaredpa ¥ Hayajga MaTEMaTHYECKOTO aHaliM3a, T'€OMETpHS.
I'eometpus, 10-11 xnaccesl/ Atanacsu JI.C., byry3o B.®., Kagomues C.b. u

npyrue, AkimonepHoe obiectBo «M3aarenscTBo «IIpocBemienue»

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

https://math100.ru/

https://fipi.ru/

https://eqe.sdamgia.ru/

https://statgrad.org/

https://media.prosv.ru/fg/

https://resh.edu.ru/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE OBPA3OBA-
TEJIBHOI'O TPOLECCA

YYEBHOE OBOPYJIOBAHUE

MynbTuMennitHoe 000py10BaHUE: MHTEPAKTUBHAS 1OCKA WM IKPaH, MPOEKTOP.
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