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HOACHUTEJBHASA 3AIINCKA

PabGouass mnporpamma yueOHOro Kkypca «l'eomerpusi» 0a30BOro ypoBHSA IS
obOygarormuxcst 10 —11 kmaccoB paspaborana Ha ocHOBe DenepaabHOTO TOCYIAPCTBEHHOTO
00pa3oBaTENBLHOIO CTaHJapTa CPEeAHEro oOIero oO0pa3oBaHUs, C YYETOM COBPEMEHHBIX
MHUPOBBIX TPEOOBaHUM, MPEABABISIEMBIX K MAaTeMaTHUY€CKOMY OOpa30BaHUIO, M TPaJMIIMMA
poccuiickoro oopazoBanus. Peanuzaius nmporpaMMbl 00ecIieunBaeT OBJIAJICHUE KITIOYEBBIMU
KOMIIETEHUIUSMH, COCTABJISIONIMMUA OCHOBY JJii CaMOpPa3BUTUS U  HEMPEPHIBHOTO
00pa3oBaHusl, LETOCTHOCTh OOLIEKYJIbTYPHOIO, JIMYHOCTHOIO M MO3HABATENIBHOTO PA3BUTHS
JUYHOCTU 00YYarOIIUXCS.

HEJIA U3YYEHUA YYEBHOI'O KYPCA

BaxxnocTe y4eOHOTo Kypca reoMETpuUM Ha YpPOBHE CPEIHEro oO0Iiero oOpa3oBaHUS
00yCJIOBJIEHa MPAKTUYECKON 3HAYMMOCTBIO METaNpEeAMETHBIX U MPEIMETHBIX PEe3yIbTaTOB
oOyueHHsT TeOMETpUHM B  HAMpPaBICHUM JIMYHOCTHOTO  Pa3BUTHS  OOydYarommxcs,
dbopmupoBanus (QYHKIIMOHATBLHON MAaTEeMaTUYECKOM TPaMOTHOCTH, H3Y4YEHUS APYrUX
y4eOHBIX JUCIHUIUIUH. PazBuTHe y 00y4aromuxcsi MpaBUWIbHBIX MPEICTABICHUNH O CYIIIHOCTH
U TIPOUCXOKJICHUH T€OMETPUUECKUX a0CTpaKIUid, COOTHOIIEHUU PEATbHOTO U HJI€aIbHOTO,
XapakTepe OTPaKEHHs MATEMATHYECKOM HAYKOM SIBJIEHUM M NPOLECCOB PEATBHOTO MHDA,
MECTE T€OMETPUM B CHUCTEME HAYK M POJIM MATEMaTHUYECKOrO MOJIECIUPOBAHHUS B HAYYHOM
MO3HAHUU U B TIPAKTHKE CIOCOOCTBYET (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS
yYaIllUXCcsl, a TaKKe KauyeCTB MBIIUICHHS, HEOOXOMUMBIX IS aJaNnTalii B COBPEMEHHOM
oO1uiecTBe.

['eomeTpust siByIsIETCSt OMHUM M3 0A30BBIX MPEAMETOB HAa YPOBHE CPEAHEro OOIIEero
o0pa3oBaHusl, TaK KaK 00eCleurnBaeT BO3MOKHOCTh U3yUCHUS KaK JUCHUILUIMH €CTeCTBEHHO-
HAaY4YHOW HAIPABIIEHHOCTH, TAK U TYMaHUTAPHOM.

Jlornyeckoe MbIuIeHHE, (POPMUPYEMOE MPU U3YUCHHH OOYYAIOITUMUCS TMOHATUHHBIX
OCHOB T€OMETPUU U MOCTPOCHUM IIEMOYKU JIOTMYECKHX YTBEPKICHHM B XOAE PEIICHUs
reOMETPUYECKUX 3a/a4, YMEHHUE BBIJIBUTATh U OMPOBEPraTth TUIOTE3bl HEMOCPEICTBEHHO
HCMOJIB3YIOTCA MPU PEUICHUM 3a/1a4 €CTECTBEHHO-HAYYHOI'O IIMKJIA, B YACTHOCTH U3 Kypca
buzuKH.

YMeHue OpUEeHTHPOBATHCA B MPOCTPAHCTBE WIPAET CYIIECTBEHHYIO pOJb BO BCEX
00J1acTsIX NeaTebHOCTH YesioBeka. OpueHTalus YyejJoBeKa BO BPEMEHHU U MPOCTPAHCTBE —
HEO00XO0JIMMOE YCJIOBHE €0 COLMAIBHOTO OBbITHA, (hopMa OTPaKEHUsI OKPYkKAIOIIETo MHUpa,
YCJIOBUE YCIICIIHOTO TIO3HAHMS U AaKTUBHOTO MpeoOpa3oBaHus JIEHCTBUTEIHHOCTH.
OnepupoBaHre NTPOCTPAHCTBEHHBIMU 00pa3amMu OOBEIUHSAET pa3Hbie BUABI YUEOHOU W
TPYIOBOM JEATEIBHOCTH, SIBISETCS OAHUM U3 MPO(PECCHOHATBEHO BaKHBIX KAYECTB, MOATOMY
aKTyaJibHa 3aja4a (GOpPMHUPOBAHUS Yy OOYYaAIOIIMXCS MPOCTPAHCTBEHHOI'O MBIIIJICHUS Kak
Pa3HOBUHOCTH OOPA3HOTO MBIIUICHUS — CYIIECTBEHHOIO KOMIIOHEHTa B TMOATOTOBKE K
MPAKTUYECKOM JEATETbHOCTH 10 MHOTUM HaIPABIICHUSIM.



[lenp ocBoeHust mporpammbl yueOHOTO Kypca «['eomerpusi» Ha 0a30BOM ypOBHE
oOydeHus — o0meo0pa3oBaTeIbHOE W OOMICKYJBTYPHOE pPa3BUTHE OOYYAIOIIMXCS 4Yepes
o0ecrieueHne BO3MOXXKHOCTH  TPHOOPETEHUS W HUCIOJIB30BaHUS  CHCTEMATHUYECKHX
TeOMETPUUYECKUX 3HAHWUHN U NEHCTBUH, CICIIM(PUIHBIX TEOMETPUH, BOZMOKHOCTH YCIICIITHOTO
NPOJOJDKEHUST 00pa30BaHUsl 10 CIEHUAIBHOCTSM, HE CBSI3aHHBIM C [PHKIAIHBIM
UCTIOJIh30BAHUEM T'€OMETPHUH.

[IporpamMma mo reomMeTpuu Ha 0a30BOM YPOBHE NpeaHA3HAYCHA IJI OOYyUYarOIUXCS
CpeIHEH WIKOJbI, HE WCIBITHIBABIINX 3HAUMTEIBHBIX 3aTPYAHCHHUN HAa YPOBHE OCHOBHOTO
obmiero oopazoBanus. Takum oOpa3om, oOydaromuecs: Ha 06a30BOM YPOBHE JOJKHBI OCBOUTh
o0IIe MaTeMaTUYECKHE YMEHUsI, CBSI3aHHBIE CO CIEIU(PUKON TeOMETPUU U HEOOXOIMMEIC
IUIsL )KA3HA B COBPEMEHHOM oOmiectBe. Kpome 3TOro, OHH MMEIOT BO3MOXKHOCTH M3y4YUTh
reoMeTpuro Oosiee TayOOKO, €ClIM B JalbHEHINIEM BO3HHUKHET HEO0OXOIUMOCTh B
reOMETPUUECKUX 3HAHUSAX B MPOPECCHOHATBHON IEATEIbHOCTH.

JIOCTIoKEeHHEe  IeTM  OCBOCHHS ~ NPOTPAMMBI  OOCCIIEUMBACTCS  PEIICHHEM
COOTBETCTBYIOIIMX 3aaad. [IpuopuTeTHBIMH 3aadamMu OCBOCHHS Kypca «[eometpum» Ha
06a3oBoM ypoBHe B 10—11 kaccax sBIsItOTCS:

e (dopmupoBaHHE TPEICTABICHUS O TEOMETPUU KaK YaCTH MHPOBOH KYJIbTYPHI H

0CO3HaHME €€ B3aMMOCBSI3U C OKPYIKAIOIIUM MHPOM;

e (opMHUpPOBAHHME MPEICTABICHUS O MHOTOTPAHHUKAX M TeJax BPAIICHHUS KaK O
BOKHEHIIIMX MaTeMAaTHYCCKUX MOJECIAX, IO3BOJISIONIMX OIKMCHIBATh M H3y4aTh
pa3HbIC SBJICHUS OKPYKAIOIIETO MUPA;

e (dopmupoBaHHE YMEHUS PACIIO3HABATh HA YepTeXkaxX, MOJCISAX U B pPEaTbHOM MHUPE
MHOTOTPAHHHUKH H TEJIa BPAIICHUS,

e OBIQJCHUE METOJAMH PCUICHUs 3aJad Ha TMOCTPOSHHUS Ha H300pakeHUsIX
MIPOCTPAHCTBEHHBIX PUTYD;

e (opmHpoOBaHKME YMEHUS OTICPUPOBATH OCHOBHBIMU MOHATHSMHA O MHOTOTPaHHHKAX U
TEJIaxX BPAIEHUS ¥ UX OCHOBHBIMU CBOWCTBAMH,

e OBIIQJICHUE AITOPUTMAMH PEIICHUS OCHOBHBIX TUIIOB 337a4; (HOPMUPOBAHUE YMCHHUS
NPOBOJIUTh  HECJIIOKHBIC  JIOKA3aTeJbHBIC PACCY)KICHHsI B  XOJC  PCIICHHS
CTEPEOMETPUYCCKHX 3a/1a4 U 3371a4 C MPAKTHYECKUM COJICPIKAHUEM;

e pa3BUTHE WHTCIUICKTyaJIbHBIX W TBOPYECKHX CIIOCOOHOCTEH 0OydJarommxcs,
MO3HABATEIBHON  aKTHUBHOCTH, HCCIEAOBATEIbCKUX  YMCHHM, KPUTHYHOCTH

MBIIIJICHHUS;
e (¢opmupoBaHre (PYyHKIIMOHAIBHOW TPAMOTHOCTH, PEJIEBAHTHOM T'€OMETPUM: YMEHHUE
pacmo3HaBaTh ~ NPOSBICHUS  TEOMETPUYECKUX  TOHATHH,  OOBEKTOB |

3aKOHOMEPHOCTEH B PEAJBbHBIX XU3HEHHBIX CHUTYalMsIX W IIPU U3YYEHUU APYTUX
y4eOHBIX  MpPEIMETOB, TMPOSBICHHUS  3aBUCUMOCTEH U 3aKOHOMEPHOCTEH,
dopMyIMpoBaTh UX Ha SA3BIKE F€OMETPUU M CO3AaBaTh NEOMETPUUECKHE MOJEINH,
IPUMEHATh OCBOCHHBI TE€OMETPUYECKMM ammapar i pelIeHHUs IPaKTHKO-
OpPMEHTUPOBAHHBIX  3aJa4, HWHTEPIPETUPOBATH M  OLEHMBATH  IIOJYyYECHHBIE
pPE3yJIbTATHI.



OTnuuuTeNnbHOM  OCOOEGHHOCTBIO MPOTpPamMMbl  SBIISIETCS  BKIIOYEHHE B Kypce
CTEPEOMETPUM B Hauyaje €ro M3y4eHHs 3a/Jad, pPEIIaeMbIX Ha YpPOBHE HWHTYMTHBHOIO
MO3HAHUSA, U OINpeACIEHHBIM O00pa3oM OpraHu30BaHHas paboTa HAJ HUMH, YTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOT'O MBIIUICHUS, CTUMYJIHPYET
MIPOTEKaHUE UHTYUTHUBHBIX IPOLECCOB, MOTUBUPYET K JaTbHEHIIEMY U3YUYEHUIO PEAMETA.

[Ipenmourenne OTHAETCS HATISAHO-KOHCTPYKTHBHOMY METOJY OOyYeHHs, TO €CTb
TEOPETHUUECKUE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTb MPEAMETHO-TIPAKTUYECKOU
JeSTeNbHOCTU. Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUN Yy Yyyaluxcsi B Kypce
CTEPEOMETPUU TMPOBOAUTCS 3a CYET pEIICHHs 3a/lad Ha CO3JaHUE MPOCTPAHCTBEHHBIX
o0pa3oB W 3a7a4 Ha OIMEPUPOBAHHE MPOCTPAHCTBEHHBIMU oOpaszamu. Co3manume obOpasa
IIPOBOJIUTCS C ONIOPOM Ha HAIJIAIHOCTh, @ OIIEpUPOBaHUE 00Pa30M — B YCIOBHSIX OTBICUEHUS
OT HArJISIIHOCTH, MBICIGHHOTO U3MEHEHUS €r0 UCXOJTHOTO COJIep KaHusI.

OcHoBHBIE conepxaTenabHble JuHUU Kypca «l'eomerpum» B 10-11 xknaccax:
«Mmuororpanaukn», «lIpsmbple W TUIOCKOCTM B MNPOCTpaHCTBE», «Tema BpalleHUs»,
«BeKTopsl MW KOOPAWHATBL B NPOCTPAHCTBE». POPMHUPOBAHWE JIOTUUECKUX YMEHHU
pacnpenensercs He TOJBKO MO COJAEp)KAaTeNbHbIM JIMHHUSM, HO W IO rojaM OOydeHHs Ha
YPOBHE CPEJHETO 00111ero 00pa3oBaHusl.

Copepxanure oOpa3oBaHHs, COOTBETCTBYIOIIEE MPEIMETHBIM pPE3yJbTaTaM OCBOCHHUS
pabouell mporpaMMbl, paclpeAesI€HHBIM IO TrojaM OOy4YeHHs, CTPYKTYpPHpPOBAHO TaKUM
o0pa3oM, 4TOObI OBJIAJICHUE T€OMETPUUYECKUMH MOHATUSIMH U HAaBBIKAMH OCYIIECTBIISIIOCH
MOCJIEZ0OBATEIBHO U MOCTYHATENbHO, C COOJIIOIEHUEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKJIIOYAJIWCh B OONIyI0 CHUCTEMY TE€OMETPUYECKUX MpEJICTaBICHUN
o0yJaronmxcsi, pacupssi ¥ yriryosss e€, 00pasys MpoYHbIe MHOKECTBEHHBIC CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3yuenne reometpun otBoauTcs 2 yaca B Hexento B 10 kinacce n 1 yac B Henemto B
11 knacce, Bcero 3a Ba rojga ooyuenus - 102 yueOHbIX Haca.



COILEPKXAHHUE YYEBHOI' O KYPCA
10 KJTACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHBIE MOHATUSL CcTepeoMeTpuu. Touka, mpsAmas, IUIOCKOCTb, IPOCTPAHCTBO.
[TonsiTie 00 aKCMOMATHYECKOM IOCTPOCHHHM CTEPEOMETPUHU: aKCHOMBI CTEPEOMETPUU M
CJIIEJCTBUS U3 HUX.

B3anmHo€e pacnonokeHue npsiMbIX B MPOCTPAHCTBE: MEPECEKAIOIINECS, TTapaJlICIIbHbIC
U CKpemuBaromuecs mnpsMbie. llapamienbHOCTh NPSAMBIX U IIOCKOCTEW B MPOCTPAHCTBE:
napajielibHbIE MPSMbIE B MPOCTPAHCTBE; MAPAIIIETBHOCTh TPEX MPSMBIX; NapaIEIbHOCTD
MNpSAMOM M TUIOCKOCTH. YTJIBI C COHANPABICHHBIMU CTOPOHAMU; YTOJI MEXKJY NPSIMBIMH B
npoctpancTBe. [lapajienbHOCTh  IUIOCKOCTEW: MapajulelbHble IUIOCKOCTH; CBOMCTBA
napajuielbHbIX IUIocKocTed. [lpoctelimue mnpocTpaHCTBEHHBIE (QUTYpPhl Ha IIJIOCKOCTH:
TeTpa’p, Ky0, nmapaiesenumnesi; TOCTPOCHUE CEUCHUM.

[lepneHaUKyIIPHOCTh MPAMOM M IUIOCKOCTHU: MEPHEHIUKYISPHBIC IIPSMBIE B
MPOCTPAHCTBE, NPSIMbIE MApPAJUICIbHBIE W MNEPHNCHAMKYJSPHBIE K IIJIOCKOCTH, IPU3HAK
MIEPIICHIUKYJSIPHOCTH TPSIMOM M IUIOCKOCTH, TEOpeMa O NPSMOM IEPIEHANKYISPHOU
IJIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YIOJI MEXKIY IPSAMOU U IUIOCKOCTBIO; IBYTPAHHBIN Yo,
JIMHEMHBINA YTOJl ABYTPaHHOIO yria. IlepneHauKynsp U HAKJIOHHBIE: PACCTOSSHUE OT TOUKHU
70 TUIOCKOCTH, PAacCTOSIHUE OT MPSAMOM 0 IUJIOCKOCTH, MPOEKIUs (PUTYpPHl Ha IUIOCKOCT.
[TepneHauKyISIPHOCTh TUIOCKOCTEW: NPU3HAK NEPHNECHAMKYISIPHOCTH JABYX IUIOCKOCTEM.
TeopeMa o TpEX MepneHaUKYIISIpax.

MHoOrorpaHHuKH

[IoHsiTHE MHOTrOrpaHHMKAa, OCHOBHBIE JJIEMEHTbl MHOIOTPAHHWKA, BBIIYKJIbIE U
HEBBINYKJIBIE MHOTOTPAaHHHMKH; pa3BEPTKAa MHOrorpanHuka. lIpusma: n-yronpHas npusma;
rpaHd ¥ OCHOBAaHUSl TMPU3MBI; MpsMas W HAKJIOHHAs MPU3Mbl; OOKOBasi U MOJIHAS
MIOBEPXHOCTh Mpu3Mbl. [lapannenenunesn, npsSAMOYrOJAbHBIA MapajuIeNENUNEe] W €ro
cBoiicTBa. [lupamuaa: N-yronpHas mupamuaa, TpaHU U OCHOBaHUE MHUPAMHJbI; OOKOBas U
MOJIHAsl TIOBEPXHOCTh MUPAMUJIBL; MIPABWIIbHAS U YCEUEHHAS MUPAMUAA. DIEMEHTbI TPU3MBI
u nupamuabl. lIpaBuibHBIE MHOTOrpaHHHMKH: MOHSTHE NPABWIBHOTO MHOTOIPAaHHMKA,
MpaBUjbHAS TpU3Ma M TIpaBUJIbHAs MHUpPaMUJIA; MpaBWIbHAs TPEYroJibHasg NOUpaMuaa M
MpaBWIBHBIN TeTpadap; KyO. lIpemcraBieHre o MpaBWIBHBIX MHOTOTPAHHUKAX: OKTAadIp,
noaexka’p u ukocadap. CeuyeHust Npu3Mbl U TUPAMU/IBI.

CuMMmeTpusi B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIIBHO TOYKH, MPSIMOM, IJIOCKOCTH.
DJIEMEHTBl CHMMETPHUH B MUPAMUJIAX, MApAIIICTCUIIEIaX, TPABUIbHBIX MHOTOIPaHHUKAX.

Brruncnenre 3j1eMEHTOB MHOTOTPAHHHMKOB: péEOpa, auaroHanu, yriael. I[lnomans
OOKOBOW TMOBEPXHOCTU W TOJHOW TMOBEPXHOCTH MPSMOW TMPHU3MBI, IJIOMAIL OCHOBAHHM,
TeopemMa 0 OOKOBOW TOBEPXHOCTH MPSIMOM Tpu3Mbl. [Lnomans GOKOBOW MOBEPXHOCTH U
MOBEPXHOCTH MPABUJIBHOM NUPAMUIBI, TEOpeMa O IUIOAAN YCEYEHHOM MUPaAMUIBI.
[Tonsatue 06 06béMe. OOBEM TUPaMUIbI, TPU3MBI.



[TomoOHbIe Tena B mpoctpaHcTBe. COOTHOIICHHUS MEXIY TUIOIMIAISIMU ITOBEPXHOCTEH,
00béMaMH ITOJOOHBIX TEIL.

11 KITACC

TeJia BpalueHus

[Hunuaapuyeckass MOBEPXHOCTb, OOpPa3yrOIIME LWJIMHIPUYECKOW IMOBEPXHOCTH, OCh
HWIMHAPUYECKON moBepxHOCcTU. LlunmHmap: ocHOBaHusSt ©  OOKOBas MOBEPXHOCTH,
oOpa3yrolas 1 oCh; IJIOMAAb OOKOBOW U TOJHON MOBEPXHOCTH.

Konunueckasi moBepXHOCTh, 00pa3yrole KOHUYECKON MOBEPXHOCTH, OCh U BEpIIMHA
KOHMWYEeCKOM moBepxHOCTH. KoHyc: ocHOBaHMe M BeplIMHa, 00pas3yromias U OCh; IUIOLIAIb
OOKOBOI1 U MOJIHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yIoIIie U BbICOTa; OCHOBAHUSA U
OOKOBasi IOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AMaMeTp; IUIOIIAb MOBEpXHOCTU cheprl. BzaumHoe
pacnosoxeHue cepsl U IIIOCKOCTH; KacaTelbHas INIOCKOCTb K cepe; TuIomaas chepsl.

N300paxxeHue Tea BpalleHus Ha II0CKOCTH. Pa3BépTka numuHapa 1 KoHyca.

KoMOunHanuu Ten BpallleHHsi 1 MHOTOTPAaHHUKOB. MHOIOTpaHHUK, ONMHMCAHHBIA OKOJIO
cdepsl; cepa, BIMCaHHAs] B MHOTOI'PaHHUK, WJTM TEJIO BPALlCHUS.

ITonsatue 06 o0BEéMe. OcHOBHBIE CcBOWCTBa 00BEMOB Tein. Teopema 00 o00BEME
IPSIMOYTOJIBHOTO Mapaijiesienumneaa u cieacTBus u3 He€. O0bEM nminHapa, konyca. OobéM
1mapa ¥ miomajb chepsl.

[TogoOHbie Tena B mpoctpaHcTBe. COOTHOMIEHUS MEXAY IUJIOAASIMU MOBEPXHOCTEM,
00BEMaMHU ITOJOOHBIX TE.

Ceuenunst umnuHzapa (mapajjielIbHO MU NEPIEHIUKYJISIPHO OCH), CEUEHUs KOHyca
(mapanenbHOE OCHOBAHUIO U MPOXO/SIIIEE Yepe3 BEPILUHY ), CEUECHUs 11apa.

BekTOopbl M KOOPAMHATHI B POCTPAHCTBE

BekTtop Ha miockocTd U B mpocTpaHcTBe. CIOXEHHWE W BBIYMTAHUE BEKTOPOB.
YMHOkKEHHE BEKTOpa Ha YUCIIO. Pa3iioxkeHne BeKTopa o TPEM HEKOMIUIAHAPHBIM BEKTOPaM.
IIpaBuio mapajutenenunena. Pemenue 3aaa4, CBAI3aHHBIX C IPUMEHEHUEM ITPAaBUI JECUCTBUN
¢ Bekropamu. [IpsMoyrosnbHas cucrema KOOpAMHAT B IpocTpaHCTBe. KoopauHaTel BEKTOpa.
[Ipocreitmme 3amaun B KOOpAMHATAX. YTOJ MEXAYy BekTopamu. CKalsipHOE MPOU3BEICHHUE
BEKTOpPOB. BrIuncieHne yrioB Mexy IpsIMbIMHU U TUIOCKOCTSIMU. KOoOpAMHATHO-BEKTOPHBIN
METO/ IIPU PEIICHNH FT€OMETPUYECKHX 3a]aY.



IHINTAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHMS MPOTrpaMMbl y4eOHOro mpenMera «MartemaTukay
XapaKTEepU3YyIOTCA:

I'paxkpanckoe BociuTanue:

c(OPMUPOBAHHOCTBHIO TPAXKAAHCKOW TO3UIMH OO0YyYaromerocss Kak aKTHUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCHHUCKOrO OOIIecTBa, MPEACTaBICHUEM O MaTeMaTHYEeCKHX
OCHOBaX (YHKIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SIBICHUH, MPOUEAYP TpakIaHCKOTO
oOmecTBa (BBIOOpHI, OMPOCHI M Tp.), YMEHUEM B3aUMOJACHCTBOBAThH C COLMAIbHBIMU
MHCTUTYTaMH B COOTBETCTBHUHU C UX (DYHKUIUSIMHU U HA3HAYCHUEM.

IlaTpuoTHyeckoe BoCIUTAHME:

C(OPMUPOBAHHOCTBIO POCCUMCKONW TPakJaHCKOM HJIEHTHUYHOCTH, YBAXKEHUS K
IIPOLIJIOMY M HACTOSALIEMY POCCHUMCKOM MAaTeMaTHKH, LEHHOCTHBIM OTHOLIEHHEM K
JNOCTHKEHUSM POCCHMCKMX MAaTEMaTHKOB W POCCHUICKOM MAaTeMaTUYEeCKOW IIKOJIBI, K
HCIIOJIb30BAHUIO 3TUX JIOCTUKEHUH B JPYTMX HAyKax, TEXHOJIOTHUAX, cPepax IKOHOMHKHU.

JIyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHUEM JIyXOBHBIX IIEHHOCTEHl pOCCUHCKOro Haponaa; cGOPMUPOBAHHOCTHIO
HPaBCTBEHHOI'O CO3HAHUS, JSTUYECKOTO IIOBEJICHHUS, CBS3aHHOIO C IPAKTHYECKUM
MIPUMEHEHUEM JOCTHKEHUI HAYKH U JIEATEIbHOCTHIO YUYEHOT0; OCOZHAHUEM JINYHOTO BKJIaJ1a
B [IOCTPOEHUE YCTOWYMBOIO Oy IylIero.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM  OTHOLIEHHMEM K MHpPY, BKIIOYasl JCTETHKY MaTEMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3a/lay, pEIIeHUH, pacCyXKJIEeHUH; BOCHPUUMYUBOCTHIO K
MaTEeMaTUYECKUM acleKTaM pPa3jinvHbIX BUAOB UCKYCCTBA.

du3znyeckoe BOCIUTAHUE:

Cc(OPMUPOBAHHOCTBIO YMEHHS MPHUMEHATh MaTeMaTHYeCKHe 3HaHMs B MHTEpecax
3JI0pOBOr0 M 0e30macHOro oopasa *HU3HU, OTBETCTBEHHOI'O OTHOLIEHHS K CBOEMY 370POBbIO
(3mopoBoe mnHTaHME, CcOaJaHCUPOBAHHBIM PEXUM 3aHATUH U OTIbIXa, peryispHas
¢u3nueckass aKTUBHOCTB); (PM3MUECKOTO COBEPIICHCTBOBAHUS, MPU 3aHATHUSIX CHOPTUBHO-
0370POBUTENBHON JEATEIBHOCTHIO.

Tpynosoe Bocnuranue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHEM LIEHHOCTH TPYI0JII00US; HTHTEPECOM K Pa3InYHbIM
chepam mnpodecCHOHANbHOW  JACSITENBHOCTH, CBSI3aHHBIM C  MaTeMaTUKOW ©  eé
MPWIOKEHUSIMUA, YMEHHEM COBEpIIaThb OCO3HAHHBIM BbIOOp Oyaymed mnpodeccun U
peanu30BbIBaTh COOCTBEHHbBIE >KM3HEHHBIE IUIAHBI; TOTOBHOCTBIO M CIIOCOOHOCTBIO K
MaTeMaTHYeCKOMY OOpa30BaHMIO M CaMOOOpa30BaHUIO Ha TMPOTSHKEHUH BCEH IKU3HU;
TOTOBHOCTBIO K AKTMBHOMY YYAaCTHIO B PELICHUM NPAKTUYECKUX 3a7a4 MaTEMaTUYECKON
HaIpaBJIEHHOCTH.

JKOJIOruYecKoe BOCIMTaHHE:



c(OPMUPOBAHHOCTBIO IKOJIOTUYECKON KYJIbTYphl, TOHUMAHUEM BIUSHUS COLIMAIHHO-
SKOHOMHUYECKHUX IPOLIECCOB HA COCTOSHUE NPHUPOAHOW M COLMAIBHOM CpEeIbl, OCOZHAHUEM
rJI00aNbHOTO  XapakTepa JKOJOTHYECKUX MpoOJieM; OpHEHTAlMel Ha NpUMEHEHUE
MaTEMaTUYECKUX 3HAHMM I pelleHus 3a7ad B O0JacTH OKpYyXalolled Cpesbl,
IJIAHUPOBAHMSI TIOCTYIIKOB M OLIGHKM HX BO3MOXHBIX MOCJIEICTBHM I OKpYKaroUlei
Cpelbl.

LleHHOCTH HAYYHOT0 MIO3HAHNS:

c(hOPMHUPOBAHHOCTHIO MHMPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKHM M OOIIECTBEHHOW MPaKTHUKH, MOHMMAaHWEM MaTEeMaTUYeCKOW HAyKd Kak
cdepbl YeTOoBEUECKON NeATEeIbHOCTH, JTAloB €€ pa3BUTHUA W 3HAYMMOCTH JJIsI Pa3BUTHS
IMBWIN3ALMKA; OBJAJCHUEM S3BIKOM MATEMAaTHUKM W MaTeMaTHYEeCKOW KyJIbTYpOl Kak
CPEIICTBOM IMO3HAHMS MUPA; TOTOBHOCTHIO OCYIIECTBIISATh MPOCKTHYIO U UCCIIEI0BATENHCKYIO
JeSTENbHOCTh UHMBUIYAIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpenMeTHbie  pe3yJibTaThl  OCBOCHHUSI  MPOrpaMMbl  yuyeOHOro  MpeaMeTa
«MaremaThka» XapaKTepU3YyIOTCS OBJAJICHUEM YHUBEPCAIBHBIMU HO3HABAMENbHbIMU
0elCmeUaMY, VHUBEPCAIbHLIMU — KOMMYHUKAMUBHbIMU — OCUCMBUAMY,  VHUBEPCAIbHLIMU
Dpe2yNIAIMUBHbIMU OeltiCMBUIMU.

1) Vuueepcanvuvie no3nasamenvHvle Oelicmsus, o0becneyusaiom @opmuposarue
0a306blX KOSHUMUBHBLIX Npoyeccog obyuarowuxcs (0ceoeHue Memooo8 NO3HAHUSL
OKpYJHCaAIOwWe20 Mupa, NpUMeHeHue JN02UYeCKUX, UCCIe008ameNbCKUX Onepayuti, YMeHull
pabomams ¢ ungpopmayueii).

ba3oBble jornyeckue 1eicTBUA:

e BBISBIATH M XapaKTEpPHU30BaTh CYIIECTBEHHbIE TNPU3HAKK MAaTEMaTUUYECKHUX
00BEKTOB, MOHATHUI, OTHOIICHUI MEXy MTOHATUIMU; (OPMYJIHUPOBATH ONPEICTCHUS
MOHSTHI; YCTaHABIMBATH CYIIECTBEHHBIN MPU3HAK KJIACCU(PUKAIIMU, OCHOBAHUS JJIS
000011IeHNs U CPAaBHEHMUSI, KPUTEPUHU TTPOBOJIMMOTO aHAIHN3;

e BOCIPUHUMATH, (HOPMYIUPOBATH U MPEOOPA3OBBIBATH CYKJEHUS: YTBEPAUTEIIbHbBIE U
OTpHUIlaTeIbHbIC, CIMHUYHBIC, YACTHBIE U OOIINE; YCIOBHBIC;

e BBISBIATh MaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M W TMPOTHUBOpPEUHUS B
¢dakTax, MaHHBIX, HAONIOACHUSAX W YTBEPXKICHUSX; MpejiaraTb KPUTEPUH IS
BBISIBJICHHS 3aKOHOMEPHOCTEN U POTUBOPEYUN;

e JI€JIaTh BBIBOJII C UCIIOJIB30BAaHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX U UHIYKTUBHBIX
YMO3aKJIIOUECHUN, YMO3aKIIFOUEHUH 110 aHAJIOTHH;

e TMPOBOJUTH CAMOCTOATENIBHO JOKAa3aTeIbCTBA MATEMAaTHUYECKUX YTBEPKIACHUIN
(IpsiMble U OT MPOTHUBHOTO), BHICTPAUBATh apryMEHTAIMIO, TPUBOJUTH MPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BHIBOJIBI;

e BbIOMpaTh croco0 peuieHusi y4yeOHOW 3a7aud (CpaBHMBATh HECKOJIBKO BapUaHTOB
penieHusi, BbIOMpaTh HauOoliee MOAXOMAIUNA C Y4ETOM  CaMOCTOSATEIBHO
BBbIJICTIEHHBIX KPUTEPHUEB).



Ba3oBble ucciieqoBarejLCKHe J1elCTBUA:

WCIOJB30BaTh  BOIMPOCHI  KaK  HCCIENOBATEIIbCKUM HMHCTPYMEHT  IO3HAHUS,
dbopMyaMpoBaTh  BONPOCH,  (UKCUpYIOIIME  OPOTUBOpEYHe,  Ipodiemy,
yCTaHaBJIMBaTh HCKOMOE M JlaHHOE, (OPMHUPOBATH THUIIOTE3Y, ApPryMEHTUPOBATH
CBOIO TMO3UIINI0, MHEHHE;

MPOBOAUTH CAMOCTOSITEILHO CIJIAHUPOBAHHBIA JKCHEPUMEHT, HCCIICIOBAHUE I10
YCTaHOBJICHUIO OCOOEHHOCTEM MaTeMaTH4ecKoro oOBEeKTa, SBIICHUS, Ipollecca,
BBISIBJICHUIO 3aBUCUMOCTEN MeXIy 00bEeKTaMU, SIBJICHUSIMU, TIPOILIECCAMU;
CaMOCTOATENbHO  (OPMYJUPOBATh OOOOIIEHHUS ¢ BBIBOJBI 1O  pe3yJbTaTaM
MpPOBEAEHHOTO  HAONIONCHUSA,  HUCCIENOBaHUS,  OLEHUBAaTh  JOCTOBEPHOCTH
MOJTYUYEHHBIX PE3yIbTAaTOB, BEIBOJOB U 0000IIECHNUIA;

IPOTHO3UPOBATh  BO3MOXKHOE  pa3BUTHE TIpoliecca, a TakkKe  BBIJIBUTaTh
MPEATNOJIOAKEHUS O €r0 Pa3BUTHU B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmaumeii:

2)

BBIABIIATH JeDUITUTH HHGOPMAIIUU, TAHHBIX, HEOOXOIUMBIX JJIsI OTBETA Ha BOIMPOC
Y [T PELICHUS 334K,
BbIOMpaTh HMHPOPMAILMIO M3 HCTOYHMKOB PA3IUYHBIX THUIOB, aHAIMU3UPOBATDH,
CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH UH(MOPMAIINIO PA3IMYHBIX BUJIOB U (Popm
MPEJICTABIICHHUS;
CTPYKTYypHpOBaTh HHGPOpMAIMIO, TMPEACTaBIATh €€ B pa3duyHbIX (opMmax,
WUTIOCTPUPOBATH TpadUuecKy;
OIICHUBATh HAAEKHOCTH WHGOPMAIIMU MO CaAMOCTOSITENIbHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

Yuusepcanvhuie KOMMYHUKAMUGHbIE oelicmeus, obecneuusaiom

CHOPMUPOBAHHOCME COYUATLHBIX HABLIKOB 0OVUAIOUUXCAL.
Oo0menue:

BOCIIpUHUMATh U (OPMYJIMPOBATH CYXIEHUS B COOTBETCTBUU C YCIOBUSIMU U
LEeISIMU OOIIEHMS; SICHO, TOYHO, TPAMOTHO BBIPaXXaTh CBOIO TOUYKY 3PEHMS B YCTHBIX
M THCBMEHHBIX TEKCTaxX, JaBaTh MOSICHEHUWS MO XOAYy pCEIICHUS 3a7aud,
KOMMEHTHPOBATH MOJYYEHHBIN pE3yIbTarT;

B XO0JA€ OOCYXIEHHs 3a/laBaTh BOINPOCHI IO CYIIECTBY O0OCYXIaeMOil TEeMBI,
npoOyieMbl, pelaeMoi 3ajaud, BBICKA3bIBATh HJIEH, HALIEJICHHBIE Ha IOUCK
pPELIEHUs; COMOCTABIATH CBOM CYXKIEHHS C CYXICHUSMH JIPYTMX YYaCTHHUKOB
auanora, oOHapy>KMBaTh pa3IiMuME W CXOJICTBO MO3MIIMHA; B KOPPEKTHOU (opme
(opMyIMpOBaTh Pa3HOTIACHS, CBOM BO3PAXKECHHUS;

IIPEACTABIATh PE3yJIbTAThl PEUIEHUs 3aJadd, OKCIEPUMEHTA, HWCCIIECIOBAHMS,
MPOEKTa; CAMOCTOSTEIbHO BBIOMPATh (opMaT BBICTYIUIGHHS C Y4€TOM 3ajad
pe3eHTallMi U 0OCOOEHHOCTEN ayJUTOPHUH.

CorpyaHuvecTBo:

MOHMMATh M HCIIOJIb30BAaTh MPEUMYIIECTBA KOMAaHAHON M MHAMBUAYAIbHON pabOTHI
OpU pelIeHUH Y4eOHBIX 3a]ad; MNPUHUMATh IIeJIb COBMECTHOW JESTENIbHOCTH,
IUTAHUPOBATh OPTraHMU3ALMI0 COBMECTHOM palOThl, pacmpenensiTb BHUABI padoT,



JIOTOBApUBATHCSA, OOCYXAaTh MPOIECC U pe3ynbTaT padoThl; 00001IaTh MHEHUS
HECKOJIbKUX JIFOACH;

y4acTBOBAaTh B TPYIIOBBIX ¢opMmax paboTel (0OCYXJaeHHUs, OOMEH MHEHHH,
«MO3TOBBIE IITYPMbI» U UHBIE); BBHIOIHITH CBOIO YacTh PabOThl U KOOPAUHUPOBATH
CBOM JCHCTBUSI C IPYTUMHU WICHAMU KOMAaH]Ibl; OIICHUBATh KAYE€CTBO CBOETO BKIJIaja
B OOmMil MPOXYKT MO KPUTEPUSAM, COPOPMYIUPOBAHHBIM  YYaCTHUKAMHU
B3aMMOJICHCTBHUS.

3) Vuusepcanvuvie pecynamuenvlie Oeiicmeus, obecneuusaiom Gopmuposanue

CMbBICII06bIX YCNMAHOB0OK U HCUZHEHHBIX HABBLIKOB JTUYHOCNIU .
CaMoopraHn3aunﬂ:

COCTAaBJISITH IJIaH, JITOPUTM PEIICHUS 3a]la4i, BRIOUPATh CIIOCO0 pelIeHus ¢ yUETOM
UMEIOIIUXCSl PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATHh BAPUAHTHI PEIICHUN ¢ yUETOM HOBOM MH(OpMAIIUU.

CaMOKOHTPOJIb:

BJIQZIETh HABBIKAMM I03HABAaTEIbHOM pe(IEeKCMM KaK OCO3HAHMS COBEPILIAEMBIX
JNEUCTBUNA M MBICIUTENbHBIX MPOLIECCOB, UX PE3YyJIbTAaTOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJIA IpoLecca U pe3ysbTaTa PELIeHUs] MAaTEMaTUYECKOU
3a/1a4y;

MPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HHMKHYTHh IIPH pELICHUM 33aJa4H,
BHOCUTh KOPPEKTHUBBI B JEATEILHOCTh HA OCHOBE HOBBIX OOCTOSITEILCTB, AHHBIX,
HalJIEHHBIX OIIHUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHHMBAaTh COOTBETCTBHE pe3yJbTaTa IL€IM U YCJIOBUSIM, OOBICHATH HPUUYUHBI
JOCTUKEHHSI WM HEJIOCTHXKEHUS! PEe3yJIbTaTOB AESITENIbHOCTHU, HaXOIUTh OIIMOKY,
JaBaTh OLEHKY NPHOOPETEHHOMY OTIBITY.

HHPEAMETHBIE PE3YJIBTATBI

10 KUIACC

OneprpoBaTh NOHATUSAMHA: TOUYKA, PAMas, IIIOCKOCTb.

IIpruMeHATh aKCMOMBI CTEPEOMETPUM M CHEACTBUS M3 HHUX IIpU PEUICHUU
r€OMETPUYECKUX 3a/1a4.

OnepupoBaTh NOHSATUAMH: MMAPAJIECIBHOCTh M NEPHEHIUKYJIAPHOCTh MPSIMBIX U
MJIOCKOCTEH.

KiaccudgunmpoBaTh B3auMHOE PacioioKeHUE NPSIMBIX U INIOCKOCTEHN B TPOCTPAHCTBE.

OnepupoBaTh TOHATUSIMHU: ABYTPAHHBIM yTOJ, TpaHU JABYTPAHHOrO YyIya, pPedpo
JIBYTPAHHOTO yTJIa; TUHEUHBINA YroJl JBYTPAHHOTO YTIiia; FpajyCHasi Mepa ABYTPAHHOIO yrija.

OnepupoBaTh MOHATHSIMUA: MHOTOTPAHHUK, BBIMTYKJIBIA U HEBBITYKJIbIH MHOTOTPAHHUK,

OJICMCHTEI MHOI'OI'paHHHUKA, HpaBHHBHBIﬁ MHOT'OI'PaHHHK.

Pacmo3naBaTh OCHOBHBIC BH/IbI MHOTOTPAHHUKOB (ITUpaMua; puU3Ma, IPSMOYTOJIbHBIH
napajuienenunes, Ky0).



KnaccudpunupoBaTe MHOTOTpaHHUKH, BBIOMpas OCHOBaHUS HJs KiIaccU(UKAMU
(BBIMTYKJIbBIE W HEBBIMYKJIbIE MHOTOTPAaHHUKH; MPAaBUIbHbIE MHOTOTPAHHUKHU; MpSIMbIE U
HaKJIOHHBIE IPU3MBI, TapaJIJIeIICITUIIEAb] ).

OnepupoBaTh NOHATUIMU: CEKYLIasl INIOCKOCTh, CEYEHNE MHOTOTPAHHHUKOB.

OOBACHATH TPUHIUIIBI IOCTPOEHUS CEYEHUM, UCTIOIB3Ys METOJ CJIEIOB.

CtpouTh ceuyeHUs] MHOTOTPAHHHMKOB METOJOM CJIEOB, BBINIOJNHATH (BBIHOCHBIE)
IUIOCKHE YEPTEXKU U3 PUCYHKOB IIPOCTHIX OOBEMHBIX (PUTyp: BUJ CBEPXY, COOKY, CHU3Y.

Pemarp 3amaum Ha HaXOXKIEHHE TE€OMETPUYECKUX BEIMYMH IO oOpasuaM Wiu
QJIrOpUTMaM, NPUMEHSS M3BECTHBIE AHATUTHUYECKUE METObl NPU PEIICHUU CTAaHAAPTHBIX
MaTEeMaTHYECKHUX 3a]lay Ha BBIUMCICHHE PACCTOSHUN MEXAY IBYMSI TOUYKAMH, OT TOUYKU JO
MPSIMOM, OT TOYKHU JI0 TUIOCKOCTH, MEXAY CKPEIINBAIOIIUMUCS IPSIMBIMHU.

Pemarp 3amaum Ha HaXOXKJIEHHE TE€OMETPUYECKUX BEIMYMH IO oOpasuaM Win
QJIrOpUTMaM, NPUMEHSS M3BECTHBIE AHATUTHUYECKUE METOAbl MPHU PEIICHUU CTaHAAPTHBIX
MaTEeMaTHYECKUX 3aJa4 Ha BBIYUCIICHHE YTJOB MEXIY CKPEIIMBAIOIMIUMUCSA TMPSMBIMH,
MEXIy TIPSAMOH U MJIOCKOCTHIO, MEXKIY TNIOCKOCTSAMH, ABYTPAHHBIX yTIIOB.

Boeruncnate 00bEMBI M TUTOIIAIN TOBEPXHOCTEH MHOTOTPAaHHUKOB (IIpU3Ma, MUpaMuUa)
C NpUMEHEHUEM (OpPMYJI; BBIUUCIATH COOTHOLICHHUS MEXIY IJIOIAASIMH TOBEPXHOCTEM,
00BbEMaMH MOAOOHBIX MHOTOIPAaHHUKOB.

OmnepupoBaTh MOHATHSIMH: CHMMETPHsI B TMPOCTPAHCTBE; IEHTP, OChb U IUIOCKOCTH
CUMMETPHUH; IEHTP, OCh U TUNIOCKOCTh CUMMETPHH (PUTYPHI.

W3Bnekatb,  mpeoOpa3oBbIBaTh M HUHTEPIPETHPOBaTh  HMHPOpPMALMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEICTaBICHHYIO Ha YEPTEKaxX U PUCYHKaX.

[IpumensTb reoMeTpuyeckue (QaxThl A PEUIeHHs CTEPEOMETPUYECKUX 3ajad,
MPEIMOJIarafoINX HECKOIBKO IIIaroB PEIICHUs, €CIIM YCIOBHS MPUMEHEHUS 3a/1aHbl B SBHOU
dhopme.

[TpumensTh pocTEiIINe TPOrpaMMHBIE CPEJICTBA U 3JIEKTPOHHO-KOMMYHHUKAI[MOHHBIE
CUCTEMBI IIPU PELIEHUHN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoauTh, TpUMEpPHl MaTEMaTHYECKHX 3aKOHOMEPHOCTEH B MPUPOAE M IKU3HH,
pacro3HaBaTh MPOSBICHNE 3aKOHOB T€OMETPUH B HICKYCCTBE.

[TpuMeHsITh MOJTydeHHbIE 3HAHUS HA MPAKTHUKE: aHAM3UPOBATh PeabHbIC CUTYallUU U
OPUMEHATh HW3Y4YCHHbIE TIOHATUS B TMPOLECCe TOMCKAa pEeIIeHUus MaTeMaTHYecKu
chopMyJIMPOBAHHON TPOOJIEMbI, MOAEIUPOBATh PEAIbHBIE CUTYaIlMH Ha SI3bIKE T€OMETPUH,
HCCJIEIOBATh MOCTPOCHHBIE MOJIEIH C UCIIOJIb30BAHUEM T€OMETPHUECKUX TIOHATHH U TEOPEM,
ammapara anreOppl; pemaTh MPaKTUYECKHE 3aadyd, CBS3aHHBIE C HaXOXKICHUEM
reOMETPUUYECKUX BEJIINYHH.

11 KUIIACC

OnepupoBaThb  MOHATUSAMHU:  LWJIMHAPUYECKass  MOBEPXHOCTh,  oOpa3zyromiue
MWIMHIPAYECKON TIOBEPXHOCTH; IIIIMHADP;, KOHHWYECKash TMOBEPXHOCTh, OOpa3yrolime
KOHMYECKOW TTOBEPXHOCTH, KOHYC; chepuyeckasi IOBEPXHOCTb.

Pacnio3naBath Tena BpaiieHus (IMJIMHAP, KOHYC, cepa u map).



OOBACHATH CIOCOOBI OTYUYEHUS TEJ BpPALLICHUSI.

KrnaccudunupoBaTs B3aUMHOE pacnoioskeHue chepbl U MI0CKOCTH.

OnepupoBaTh MOHATUSMU: IAPOBOM CETMEHT, OCHOBAHUE CEIMEHTA, BHICOTA CEIMEHTA;
IIapOBOM CJIOM, OCHOBAHME LIAPOBOTO CJIOs, BHICOTA IIAPOBOIO CJIOS; IAPOBOU CEKTOP.

Boruucisate 00bEMBI M TJIOMAAN TOBEPXHOCTEN TEJ BPAILEHUs, TEOMETPHUECKUX TEI C
npuMeHeHueM Gopmyi.

OnepupoBaTh NOHATUSMU: MHOTOI'PAHHUK, BIIMCAHHBIM B cepy M ONMMCAHHBIN OKOJIO
cdepsl; cdepa, BIMCaHHAs B MHOTOTPAHHUK WUJIU TEJIO BPAICHHUS.

BbruncnsaTe COOTHOUIEHHSI MEXKIY IUIOMIAIIMU MOBEPXHOCTEN U 00bEMaMU MOIOOHBIX
TeJ.

N3o00paxaTs uzydaeMble (UTYpPHl OT PYKH M C MPUMEHEHHEM IMPOCTHIX YePTEKHBIX
UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) TUIOCKHE YEPTEXKHU U3 PUCYHKOB IMPOCTBHIX O0BEMHBIX (QUTYP:
BHJI CBEPXY, COOKY, CHU3Y; CTPOUTH CEUEHHUS TEJ BPAILCHHUS.

W3Bnekatb,  HMHTEPIPETHUPOBATH M MpeoOpa3oBbIBaTh  MHPOPMALHIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax, IPEICTABICHHYIO HA YEPTEkKaX U PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINIONHATE JIEHCTBUSI CIIOKEHHSI BEKTOPOB, BBIUMTAHHS BEKTOPOB M YMHOKECHHSI
BEKTOpa Ha YKCII0, OOBSICHATh, KAKUMU CBOMCTBAMU OHHU 001a/1at0T.

[IprMeHATh MpaBUIIO NTapajuIeIICIUIEAA.

OnepupoBaTh NOHATHIAMU: JEKAPTOBBI KOOPAUHATHI B MMPOCTPAHCTBE, BEKTOP, MOAYJIb
BEKTOpA, PABEHCTBO BEKTOPOB, KOOPAHMHATHI BEKTOPA, YIrOJI MEXAY BEKTOpPaMH, CKaJISIPHOE
IIPOU3BEJICHUE BEKTOPOB, KOJJIMHEAPHBIE U KOMILJIAHAPHBIE BEKTOPHI.

Haxonuth cyMMmy BEKTOpPOB M NPOM3BEACHUE BEKTOpAa HA YHUCIO, YIOJ MEXIY
BEKTOpPaMH, CKAJISIPHOE MPOM3BEJICHUE, PACKIA[bIBaTh BEKTOP MO JABYM HEKOJUIMHEAPHBIM
BEKTOPaM.

3aiaBaTh INIOCKOCTh YPAaBHEHUEM B JEKAPTOBOW CHCTEME KOOPJIHHAT.

[Ipumensaty reomerpuyeckue (HakTbl I PEIICHHS CTEPEOMETPUUYECKHX 3ajad,
MPEANOIaralouX HECKOJIBKO IIaroB peleHus, €ClM YCIOBHS IPUMEHEHHMSI 3a/1aHbl B IBHOM
dhopme.

Pemwate mpocteillie TeOMETpUYECKME 3aJaud  Ha IPUMEHEHUE BEKTOPHO-
KOOPIMHATHOT'O METOAA.

Pemate 3agauM Ha 10Ka3aTeIbCTBO MATEMAaTUYECKUX OTHOIICHUA M HaXOXKIACHHE
r€OMETPUYECKUX BEIUYHMH MO 00pa3laM WM aJlfOpUTMaM, MPUMEHSS U3BECTHBIE METObI
IIPU PELIEHUM CTAaHAAPTHBIX MATEMATHYECKUX 3a/1a4.

[IpuMeHATh mpocTelIne NPOrpaMMHbBIE CPENCTBA U IEKTPOHHO-KOMMYHUKAILIMOHHBIE
CUCTEMBI IIPU PEIICHUH CTEPEOMETPUYECKHX 3a/1a4.

[IpuBoaUTs TpHUMEpPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIE U >KU3HH,
pacno3HaBaTh MPOSIBJICHUE 3aKOHOB FEOMETPUU B UCKYCCTBE.

[IpuMeHATh MOJy4eHHbIE 3HAHUS HA MPAKTUKE: aHAIM3UPOBATh PEabHbIE CUTyalluu U
NPUMEHATh HW3YYEHHBIE TOHATHS B IMPOLIECCE MOWCKA PEIICHHUS MaTeMaTH4YeCKU
c(OpMyJIMPOBAHHOHN IPOOJIEMBI, MOAEIMPOBATh PEAJIbHBIE CUTYallMM Ha SI3bIKE T€OMETPUH,



HCCJIE0BATh NOCTPOCHHBIE MOJIENIH C UCIIOJIb30BAHUEM T€OMETPUUYECKUX TTOHATUH U TEOPEM,
anmaparta anreOphl; pemarh TMPAKTHYECKUE 3a]add, CBSI3aHHBIE C HAXOXKICHHUEM
F€OMETPUYECKUX BEIIUYNH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbuble IIpakTHyeckue
n/n NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
1 Brenenue B ctepeoMeTputo 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanienbHOCTh NPSAMBIX U MIIOCKOCTEH
3 [lepnieHIUKYASIPHOCTD NMPSMBIX U 12
IIJIOCKOCTEN
4 VYTribl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1
3) MHororpanHuku 11 1
6 OO6BbEMBI MHOTOTPaHHUKOB 9 1
7 [ToBTOpEHME: CEUEeHMS, pACCTOSTHUSA U YTIIbI 4 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0




11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE

HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne /i P Konrpoubusie IIpakTHueckue (pp )

MPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE

padoThI padoThI
pecypchl

Temna Bpamenus 12

OOBEMBI TEN 5)

BekTopbl ¥ KOOpIMHATHI B TPOCTPAHCTBE 10

[ToBTOpeHue, 06001EeHNE, 7 1

cUCcTeMaTH3aIus 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 0




