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MNOACHUTEJIbHAS 3AIINCKA

PabGouass mnporpamma yueOHoro kypca «l'eomerpus» ©0a30BOTO ypOBHSA IS
obOydaromuxcs 10 —11 kiaccoB paspaboraHa Ha ocHOBe DenepallbHOTO TOCYIApPCTBEHHOTO
00pa30BaTENLHOTO CTaHIApTa CPEIHEro OOIero oOpa3oBaHMsA, C YYETOM COBPEMEHHBIX
MHUPOBBIX TpPeOOBAHUH, MPEIBIBIAEMBIX K MaTEMAaTUYeCKOMY OOpPa30BaHUIO, W TPAAULIUI
poccuiickoro oOpa3oBaHusi. Peanmuzanus mporpaMMmbl 00eClieUYrMBacT OBJIAJICHUE KITFOYCBBIMU
KOMIICTCHIUAMHA, COCTABJIAIOIIMMHU OCHOBY IUId CaMOPA3BUTHA U HCIIPCPLIBHOI'O 06pa303aH1/1;1,
[EJIOCTHOCTh  OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO U IIO3HABATEIBHOTO PAa3BUTHUS JIMYHOCTH
o0yyJaromxcs.

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh ydeOHOro Kypca TIE€OMETpUM Ha YPOBHE CpeJHero obmero oOpa3oBaHUs
00yCJIOBJIEHa NPAKTUYECKONH 3HAYMMOCTBIO METANPEAMETHBIX U IPEIMETHBIX PE3YJIbTaTOB
0o0y4yeHMs] T€OMETPUH B HAlpaBJIEHUU JIMUHOCTHOI'O Pa3BUTUs OOydarolmuxcs, (GOpMHUPOBAHUS
(GYHKIMOHATIHHONH MaTeMaTHYeCKOW TPaAMOTHOCTH, W3YYEHHs JPYTUX YUEOHBIX JUCIUILINH.
Pa3zButne y oOydaroumiuxcsi NpaBUJIBHBIX IPEICTABIECHUH O CYIIHOCTH U HPOUCXOXKACHUHU
F€OMETPUUECKUX a0CTPaKIIUK, COOTHOIIEHUU PEAIbHOTO U WJCAIbHOTO, XapaKTepe OTPa’KeHUs
MaTEMaTUYECKON HAyKOH SIBJICHUH U MPOLIECCOB PEAJbHOIO MUPA, MECTE TEOMETPUU B CUCTEME
HayK M pOJIM MaTeMaTHYeCKOr0 MOJCIHPOBAHMS B HAy4YHOM IIO3HAHWHM M B IIPAKTHKE
crocoOCTBYeT (OPMHPOBAHHIO HAyYHOI'O MHUPOBO33PEHUS YUalllUXCs, a TakXKe KadecTB
MBIIICHHS], HEOOXOAUMBIX JUTSI a[aNTallii B COBPEMEHHOM OOIIEeCTBE.

['eomeTpus sBisIeTCSs OJHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHETO OOIIEero
o0pa3oBaHMs, TaK Kak OOECHeurBaeT BO3MOXKHOCTh M3YYEHHs KakK AMCIMILIUH €CTECTBEHHO-
Hay4HOM HaIIPaBJICHHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MblluIeHHE, (GOPMUPYEMOE IMPU H3YUYEHUU OOYYAIOUIUMHCS TMOHATUHHBIX
OCHOB T€OMETPUM M TOCTPOCHUM IETMOYKH JIOTHYECKMX YTBEPXKACHUW B XOJ€ peIleHus
FEOMETPUUYECKHUX 3a/ad, YMEHHE BBIABUIaTh W OIPOBEPraTh THUIIOTE3bl HENOCPEICTBEHHO
UCIONB3YIOTCSl MPHU PEIIEHUH 3a7ad €CTECTBEHHO-HAy4YHOIO LUKJIA, B YAaCTHOCTH U3 Kypca
(GU3MKH.

YMeHue OpueHTUPOBAThCS B IPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO BCeX 001aCTAX
JESTEeIbHOCTH YenoBeka. OpUeHTalys YeloBeKa BO BpEMEHU M IIPOCTPAHCTBE — HEO0XOAUMOE
YCIIOBHE €T0 COLMAILHOTO ObITHS, (hopMa OTPaKEHUsI OKPYKAIOIIEro MUPa, YCIIOBUE YCIIEITHOTO
MTO3HAHUS u AKTHBHOTO npeoOpa3oBaHus JIEHCTBUTEIILHOCTH. OnepupoBanue
IPOCTPAHCTBEHHBIMU 00pa3aMu 0OBbEAMHSAET pa3Hble BUABI yUeOHOM M TPYJOBOH JESITENbHOCTH,
ABIIIETCS OAHMM U3 NPO(ECCHOHATBPHO BaXHBIX KauecTB, IIO3TOMY akTyajlbHa 3ajaya
dopmHpoBaHUsS Yy OOyYalOIUXCSd MPOCTPAHCTBEHHOI'O MBIIUICHUS KaK pPa3HOBUIHOCTH
00pa3HOro MBIIIJICHUSI — CYIIECTBEHHOIO KOMIIOHEHTa B TOJTIOTOBKE K MPaKTHYECKON
JIEATEIbHOCTH 110 MHOI'MM HaIPABJICHUAM.

[lenb ocBOEHUS TIPOrpaMMBbl yueOHOTO Kypca «['eoMeTpus» Ha 6a30BOM ypOBHE O0YUCHUS
— o0mieoOpazoBarenbHOE M OOIICKYIBTYPHOE DPAa3BUTHE OOYJAIOMIMXCS dYepe3 oOecredeHue
BO3MOXHOCTH HpI/IO6peTeHI/I$I N HUCIOJB30BAHUA CHCTEMATHUYCCKUX T'€COMETPUUCCKHUX 3HAaHUU U
JCHCTBUH, CICIIU(PUUHBIX TEOMETPHU, BO3MOXXHOCTH YCIICIITHOTO TIPOJIOJKCHUs 00pa30BaHuUs MO
CIICHUAJIBHOCTAM, HE CBA3AHHBIM C IIPUKJIAAHBIM WCITIOJIb30BaHUEM I'COMCTPHH.

[lporpamma mo reomMeTpuM Ha 0a30BOM YypOBHE TpeIHA3HAYCHA IS OOYYarOIIuXCs
CpeIHEW IIKOJIbI, HE HCIBITHIBABIIMX 3HAYUTEIBHBIX 3aTPYJHECHUI Ha YPOBHE OCHOBHOTO



obmiero obpazoBanus. Takum oOpa3om, oOydaromuecss Ha 0a30BOM YPOBHE JOJKHBI OCBOUTH
o0IIre MaTeMaTHYECKUEe YMEHHsI, CBS3aHHBIC CO CHEIU(PUKON T€OMETPHUH U HEOOXOIMMBIE IS
JKU3HHU B COBPCMCHHOM O6H.[€CTB€. KpOMe 9TOro, OHM UMCIOT BO3MOXKHOCTb U3YUYUTb T'COMETPHUIO
Oosee TIyOOKO, €CITM B JAJIbHEHIIIEM BO3ZHUKHET HEOOXOJAUMOCTh B TEOMETPUIECKUX 3HAHUSIX B
npodecCHOHATBLHOMN 1eATETFHOCTH.

I[OCTI/DKGHI/IG neinu OCBOCHUA mporpaMmabl oOecreynBaeTcs peHICHUCM
COOTBETCTBYIOIIMX 3ajad. [IpHOpUTETHBIMU 3ajladaMu OCBOEHHsI Kypca «['eomeTpum» Ha
6a3zoBoM ypoBHe B 10—11 kitaccax siBIsItOTCS:

(dbopMHpOBaHUE TPEICTABICHUS O TEOMETPUU KaK YaCTH MUPOBOM KYIbTYpPBl M OCO3HaHHE €&
B3aMMOCBA3HU C OKPYKAKIIUM MUPOM,

dbopMUpOBaHUE TPEACTABICHUS O MHOTOTPAHHUKAX W TelaxX BpANICHUS KaK O BAKHEHUIINX
MaTeéMaTHYCCKUX MOJICIIAX, IMMO3BOAIOMIUMX  OIMMCBIBATH MW  HM3Y4YaTb Ppa3HBIC SABJICHUSA
OKPY’KAIOLIETO MUPA;

q)OpMI/IpOBaHI/Ie YMCHHUA pacClio3HaBaTb Ha YCPTE)KaAX, MOACIAX W B PpPCaJIbHOM MHUPC
MHOTI'OT'paHHUKH U TCJIa BPpALICHUA,

OBJIaACHUEC MCTOJaMH PCIICHUA 3ada4 Ha ITIOCTPOCHHUA Ha I/I306pa)KeHI/I$[X MMPOCTPAaHCTBCHHBIX
duryp;

q)OpMI/IpOBaHI/Ie YMCHHA OIICPUPOBATH OCHOBHBIMU IIOHATHAMH O MHOI'OI'PAHHHUKAX M TEJIaX
BpalCcHusA U UX OCHOBHBIMUA CBOﬁCTBaMH;

OBJIAACHUC aJITOPUTMAaMH PCIICHUS OCHOBHLIX THUIIOB 3ad/1a4; q)OpMI/IpOBaHI/Ie YMCHUA ITPOBOJUTH
HCCJIOKHBIC TOKA3aTCIIbHBIC PACCYXKACHHA B XO04€ PCIICHUA CTCPCOMETPUICCKUX 3a1a4d U 3a1a4 C
IMPAKTUYICCKUM COACPIKAHUCM

pa3BUTHE WHTEIUIEKTYAJIBHBIX M TBOPYECKHX CIIOCOOHOCTEW OOy4YarommuXcsi, MO3HABATEIbHOM
AKTUBHOCTH, UCCJICAOBATCIbCKUX YMGHHﬁ, KPUTHYHOCTH MBIIIJICHU A,

dopmupoBanre  (OYHKIIMOHAIBLHOW  TIPaMOTHOCTH, PEJICBAHTHOW TCOMETPHUH:  YMCHHE
pacnio3HaBaTb IMPOABJICHHA TI'COMCTPUUCCKUX HOHHTHﬁ, 00BEKTOB U BaKOHOMepHOCTeﬁ B
peaIbHBIX JKU3HEHHBIX CUTYalMsIX U MPU U3YUYEHUU OPYTUX Y4EOHBIX IMPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH U 3aKOHOMepHOCTeﬁ, (I)OpMYJ'II/IpOBaTL HX Ha SA3BIKC T'COMCTpHUU K CO31aBaTb
TCOMETPHUICCKUC MOICIHU, MNMPUMCHATH OCBOEHHEIN FGOMeTpI/I‘-IGCKI/Iﬁ amnmnapar Iajd pCliCHUus
MMPAKTUKO-OPUCHTUPOBAHHBIX 3a/1a4, HHTCPIPCTUPOBATL U OICHUBATH IMMOJIYYCHHBIC PC3YJIbTATHI.

OTnu4uTeNbHOM 0COOEHHOCTHIO IPOTPAMMBI SIBIISIETCS BKIIOYEHHE B KypC CTEPEOMETPHUHU B
HayaJIe ero U3y4eHus 3a/ad, pellaeMblX Ha YPOBHE MHTYUTHUBHOI'O MO3HAHUS, U ONPEAECIEHHBIM
o0pa3oM opraHu3zoBaHHas paboTa HajJ HHUMH, YTO CHOCOOCTBYIOT DPAa3BUTHIO JIOTMUECKOTO U
IIPOCTPAHCTBEHHOTO  MBILIUIEHUS, CTUMYJIMPYET IPOTEKaHWME MHTYUTHBHBIX IIPOLIECCOB,
MOTHUBHPYET K JalbHEUILIEMY U3YUEHHUIO NTPEAMETA.

[Ipenmourenue oTAAETCS HArISAHO-KOHCTPYKTUBHOMY METOAY OOY4YeHHs, TO €CTb
TEOPETUYECKUE 3HAHUSA HMMEIOT B CBOCM OCHOBE YYBCTBEHHOCTb IPEAMETHO-IPAKTUYECKOMN
JEATEIbHOCTH. Pa3BUTHE NPOCTPAaHCTBEHHBIX MPEJICTABICHWA Yy Yy4alluxcsi B Kypce
CTEpEOMETPUH MPOBOJUTCA 32 CUET PELICHH 33/1a4 Ha CO3JIaHHE MPOCTPAHCTBEHHBIX 00pa3oB U
3aJa4 Ha OIEpHpPOBaHUE IPOCTPAHCTBEHHBIMH oOpazamu. CozgaHue oOpaza HPOBOAMUTCA C
OTIOPOil Ha HATJISTHOCTh, a ONEPUPOBAaHUE 00PAa30M — B YCIOBHUSIX OTBJICUCHHS OT HAIJIATHOCTH,
MBICJIEHHOT'O U3MEHEHHSI €T0 UCXOJHOTO COJEPKAHMS.

OcHOBHBIE  conepxaTenbHble JHuHUM Kypca «['eomerpum» B 10-11 kiaccax:
«MHororpanHukmny, «[IpsiMble U TUIOCKOCTH B MPOCTpaHCTBe», «Temma BpamieHus», «BeKTopsl u
KOOPJMHATHI B IPOCTPaHCTBE». DOpMUPOBAHUE JTOTHYECKUX YMEHUN pacrpeaeisseTcsi He TOIbKO
MO0 COJAEp)KaTeIbHbIM JIMHUSM, HO M MO TrojJaM OOy4YeHHsT Ha YpPOBHE CpEIHErOo OO0IIero
o0Opa3oBaHusl.



Conepxanrie 00pa30BaHUS, COOTBETCTBYIOIIEE NPEAMETHBIM peE3yJIbTaTaM OCBOCHUS
paboueit mporpamMMBl, pactpeaeIEHHBIM 0 ToaM 00y4eHHsI, CTPYKTYPUPOBAHO TaKUM 00pa3oM,
YTOOBI OBJIaACHUC TCOMECTPUICCKUMU IIOHATUAMUA u HaBbIKaMH OCYIICCTBJIAIOCH
MOCJICIOBATEIBHO W IOCTYMATEIBHO, C COOJIIOJICHHEM IPHUHIIUIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYATINCH B OOIIYI0 CHCTEMY r€OMETPUIECKHIX MPEACTABICHUH 00yJarOIINXCs,
pacmupsisi ¥ yriayousisi e€, o0pasys MpOYHbIC MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha uzyuenue reomerpun orBoautcs 2 yaca B Henento B 10 kiacce u 1 yac B Henento B 11
KJIacce, BCcero 3a JiBa roga oOydenus - 102 yueOHbIX yaca.
COJIEP KAHUE YYEBHOI'O KYPCA

10 KJIIACC
[IpsiMble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHoBHble TIOHATUS cTepeoMeTpun. Touka, npsmMas, MI0CKOCTh, MpocTpaHCcTBO. [loHsTHE
00 aKCHOMaTHYECKOM MOCTPOEHUU CTEPEOMETPHUH: aKCHOMBI CTEPEOMETPUHU U CIIEICTBUS U3 HUX.

B3aumHoe pacnosokeHue MpsMbIX B IPOCTPAHCTBE: IE€pECEKaroluecs, NapaieibHble U
CKpelmuBamomuecs npamble. [lapamiensHOCTh MNPSMBIX U IUIOCKOCTEH B MPOCTPAHCTBE:
napaujiC/IbHbIC TPAMBIC B MPOCTPAHCTBE; IMApalJICIIBHOCTDH TpéX MMPAMBIX; MapalJICJIbHOCTD
OpsIMOM M IJIOCKOCTH. YTJbl C COHANPABICHHBIMU CTOPOHAMM; Yrojl MEXIYy HIpPSIMBIMH B
npoctpaHcTBe.  [lapanienbHOCTh  IUIOCKOCTEW:  MapajulelibHblE  IUIOCKOCTH;  CBOMCTBA
napaJuleNbHBIX TIockocTel. [IpocTeiire mpocTpaHncTBeHHbIE (PUTYpBI HA MIIOCKOCTHU: TETPAdIp,
KyO, mapajuieNenuIie]; IoCTPOSHUE CEYCHUH.

[lepneHAUKYISIpHOCTE  HPSAMOM M IUIOCKOCTH:  NEPIEHIUKYJSPHBIE IpsSIMBIE B
IIPOCTPAHCTBE, IIPSMBbIE IapajUIeIbHBIE W IEPHEHAUKYISAPHBIE K IIJIOCKOCTH, IIPU3HAK
NEePNEHAUKYJSIPHOCTH TIPSIMOM M IUIOCKOCTH, TEOpeMa O TMpsAMON NEpPHEHAUKYJISPHON
IJIOCKOCTH. YTIIbl B IPOCTPAHCTBE: YrOJ MEXKAY IPSAMOM U IJIOCKOCTBIO; JBYIPAHHBIA YIOJI,
JIMHEHHBIN Yrojl JBYIPaHHOro yria. llepneHaukyisp M HAKJIOHHBIE: PACCTOSHHUE OT TOYKH J0
IUIOCKOCTH, pPAacCcTOSHUE OT NPSIMON [0 IUIOCKOCTH, MNPOEKIUs (GUIypbl Ha IUJIOCKOCTb.
IlepneHAUKYIAPHOCTD TUIOCKOCTEN: IIPU3HAK MEPIEHAUKYIIAPHOCTH ABYX IUIOCKOCTEH. Teopema
0 TPEX MEPHEHAUKYIAPAX.

MHoOrorpaHHuKHu

[ToHsiTHE MHOTOIpaHHUKA, OCHOBHBIE JJIEMEHThl MHOTOIPDAaHHUKA, BBINYKIbIE H
HEBBINYKJIbIE MHOTOTPaHHUKH; pPa3BEPTKA MHOrorpaHHuka. [Ipusma: N-yronpHas npusma; rpaHu
Y OCHOBAHHUS MPU3MBI; MIpsiMasi U HaKJIOHHAsi IPU3Mbl; OOKOBAs U IMOJIHAS IOBEPXHOCTH IPU3MBI.
[Tapamnenenunen, npsMOYTOJIbHBIN Napajulelenunen U ero cpoicrtBa. [Iupamuaa: N-yroiapHas
nupaMujia, TpPaHU M OCHOBAaHUE NHUPaMUJbl; OOKOBask M IOJIHAS IMOBEPXHOCTb IMHPaMUJIBbI;
OpaBWiIbHAg M yceu€HHas NUpaMuAa. OJIEMEeHThl NpU3Mbl W nupamuabl. llpaBunbHbIe
MHOTOTPaHHUKU: MOHSITHE MPABUIBHONO MHOTOIPAaHHUKA; MpaBUbHAs MpU3Ma M MpaBUIbHAS
nUpaMu/Ia; MpaBUIbHAS TPEYrojibHasi MUpaMUIa U MPaBUIIbHBIA TeTpasap; Ky0. [lpeacraBienue
O TMpaBWIbHBIX MHOTOTPaHHMKAX: OKTa’Jp, JoJAeKa’aAp M ukocayap. CedyeHus MNpU3MBI U
IUPaAMUJIBI.



CumMeTpusi B MPOCTPAHCTBE: CUMMETPUS OTHOCHTEIBHO TOYKH, MPSAMOM, MIOCKOCTH.
DneMeHThl CHMMETPHUH B UpaMuax, napaieienurnenax, IpaBmIbHbBIX MHOTOTPaHHHUKAX.

Bbruucnenue 31eMeHTOB MHOTOTPaHHUKOB: pEOpa, AuaroHanu, yrisl. [lnomans 60koBoi
IIOBEPXHOCTU U IIOJIHOM ITOBEPXHOCTHU IPSMOM IPU3MBI, IUIOLIAJb OCHOBAaHMM, Teopema O
OOKOBOW MOBEPXHOCTH MpsAMON mpu3Msbl. [lnomans OGOKOBOM MOBEPXHOCTH M IHOBEPXHOCTH
NpaBWIBHON MUPaMUIBI, TEOpeMa O IUIOMAAM yced€HHoi mupamuabl. [lonstue o6 oOBEMe.
O0BEM nupamMusl, IPU3MBI.

[TomoOHbIe Tenma B mpocTpaHcTBe. COOTHOIICHHS MEXAY IUIOIIAIAMU ITOBEPXHOCTEH,
00BbEMaMu TTOJO0HBIX TEI.

11 KJIACC
Tesa BpameHus

[{unuHapuueckas MOBEPXHOCTb, OOpa3yloollue IMIMHIPUYECKON TOBEPXHOCTH, OCh
UATUHAPUYECKOU ToBepXHOCTH. L{unmuuap: ocHOBaHUsI 1 OOKOBAsi MOBEPXHOCTH, 00pa3yromias u
OCb; IJIOMIab OOKOBOI M MOJIHOM MOBEPXHOCTH.

Konnueckasi moBepxHOCTb, 00pa3yrolye KOHHYECKOH IOBEPXHOCTH, OChb W BEpUIMHA
KOHMUYEeCcKoW mnoBepxHocTH. KoHyc: ocHOBaHMe M BepuIMHA, oOpasyroolias U OCh; IUIONIA]b
OOKOBOM M TOJIHOM MOBEPXHOCTH. Y CEUEHHBI KOHYC: OOpa3ylolue M BbICOTA; OCHOBAaHUS U
OOKOBasi MOBEPXHOCTb.

Coepa u map: meHTp, paamyc, IUaMeTp; IUIOMAAb HMOBEpXHOCTH cdephl. B3ammHoe
pacmonoxxeHue chepsl M IUIOCKOCTH; KacaTelbHas INIOCKOCTh K cdepe; miomaas chepsl.

N306paxenue Ten BpalleHus Ha IUIOCKOCTH. Pa3BépTka numuHApa U KOHYyca.

KomOuHanuu Ten BpaleHUss U MHOTOTPAaHHUKOB. MHOTIOIpaHHUK, OMNHCAHHBIM OKOJIO
cdepsl; cdepa, BIMCaHHAs B MHOTOTPAHHUK, UJIH TEJI0 BpallleHUsI.

[Tonsitue 00 o00bEMe. OcHOBHBIE CcBoOiicTBAa 00BEMOB Ten. Teopema 00 oO0BEME
MPsIMOYTOJIBHOTO Tapalienenumnenaa u cieactsus u3 He€. OO0bEM nmiuHiapa, koHyca. OO0bEM
mapa v miomass chepsl.

[Tonobubie Tena B mpocTpaHcTBe. COOTHONIEHHS MEXAY IUIOMIAASIMU IOBEPXHOCTEH,
00BbEMaMu MOAOOHBIX Tell.

CeueHus HUJIIMHApPAa (napanneano U NCPIICHAUKYIISAPHO OCI/I), CCUCHUA KOHYCa
(HapaHJ]eHLHOC OCHOBAHHIO U MMPOXOAAIICEC UCPE3 BCpI_HI/IHY), CCUCHUA 1Iapa.

BexkTopbl M KOOPpANHATHI B IPOCTPAHCTBE

BexTop Ha muiockocT U B ipocTpaHcTBe. CII0KEHNE U BBIUNTAHUE BEKTOPOB. Y MHOKEHUE
BEKTOpa Ha 4Mcio. PasnokeHne BekTOopa MO TpEM HEKOMIUIAHAPHBIM BekTopam. [IpaBuiio
napajuienenunena. Pemenue 3anay, CBA3aHHBIX ¢ IPUMEHEHHUEM IIPABWII IEHCTBUM C BEKTOPaMHU.
IIpsmMoyronbHas cucrema KOOpAHMHAT B mpocTpaHcTtBe. KoopamuHatel Bektopa. IIpocreiimmue
3aJa4d B KOOpAMHATaxX. Yroa Mexnay BekTopamu. CKalsipHOE INPOU3BEICHHE BEKTOPOB.
Boruncnenue yrioB Mexay HNpsMBIMH U INIOCKOCTAMH. KoOpIMHATHO-BEKTOPHBI METOJ IPH
PELICHNN TEOMETPUUECKUX 3aad.



IIVTAHUPYEMBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIbTATbL/IuunocTHBIE pe3yabTaThl OCBOSHUS MPOTPaAMMbl y4eOHOTO
npenmera «MaTemaTukay XapakTepu3yrTcs:

Fpamancxoe BOCIIMTAHMEC:

c(hOpPMUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMU 00YYarOIIEerocs Kak akTUBHOTO M OTBETCTBEHHOT'O
YJieHa  POCCHICKOro  oO0IIecTBa,  MPEICTaBIEHHMEM O  MaTeMaTHYeCKHMX  OCHOBax
(GYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SBICHHUI, Mpolenyp TIpakJaHCKOro oOuiecTBa
(BBIOOpBI, OMPOCHI W Tp.), YMEHHEM B3aUMOJCIHCTBOBATh C COLUAIBHBIMU HHCTUTYTAMU B
COOTBETCTBUH C UX (PYHKIMSIMH U Ha3HAYCHHEM.

HanI/IOTI/I‘IeCKOC BOCIIMTAHHEC:

c(OpPMUPOBAHHOCTBIO POCCUHMCKON TI'paKJAHCKOM WAECHTUYHOCTH, YBAXKEHUS K IPOLUIOMY H
HACTOSIIIEMY POCCUMCKOW MAaTEMAaTHKH, IEHHOCTHBIM OTHOUIEHUEM K JIOCTUKEHUSAM POCCUHUCKHUX
MaTeMaTUKOB U POCCHICKOM MaTeMAaTUYECKOW IIKOJbI, K UCIOJIb30BAHUIO 3TUX JOCTHUKEHUN B
JIpYTUX HayKax, TEXHOJOTHUSX, chepax SKOHOMHUKH.

Z[yXOBHO-HpaBCTBeHHOFO BOCIIMTAHUA:

OCO3HaHHUEM JYXOBHBIX HeHHOCTeﬁ pOCCHI;'ICKOFO Hapozaa, C(l)OpMI/IpOBaHHOCTBIO HpPaBCTBCHHOI'O
CO3HAHHA, OTHYCCKOI'O0 IMOBCACHHA, CBA3AHHOI'O C IMPAKTHUYCCKUM IIPHUMCHCHUCM I[OCTI/I)I(CHI/Iﬁ
HAayKH U OCATCIbHOCTBIO y‘IéHOFO; OCO3HAHUCM JIMYHOI'O0 BKJIaga B IMOCTPOCHUC yCTOI\/JI‘-II/IBOFO

Oyayiiero.
IcTeTHYecKoe BOCIIUTAHHUE:

ACTETUYECKUM OTHOILIEHUEM K MHPY, BKIIOUYAs ICTETHUKY MATEMAaTUYECKUX 3aKOHOMEPHOCTEH,
00BEKTOB, 3a/1a4, pelIeHUH, PacCyKJICHU; BOCIIPUUMUYUBOCTHI0O K MAaTEMaTUYECKUM aCIeKTam
Pa3JIMYHBIX BUJOB UCKYCCTBA.

Pdusnyeckoe BOCIUTAHHE:

c(OpMUPOBAHHOCTHIO YMEHUS NMPUMEHATh MaTeMaTHUECKUE 3HAHUS B MHTEpecax 3J0pOBOTO U
Oe3omacHoro obOpas3a W3HM, OTBETCTBEHHOI'O OTHOIIEHHMS K CBOEMY 3I0pPOBBIO (310pOBOE
nuTaHue, cOaIaHCHPOBAHHBIN PEKUM 3aHATUN U OT/bIXA, pEryisipHas Gu3nuecKas aKTUBHOCTB);
¢du3nueckoro COBEPILIECHCTBOBAHMS, pu 3aHATHAX CIIOPTUBHO-03/10pPOBUTEIILHON
JESTEIIBHOCTBIO.

TpynoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHUEM IIEHHOCTH TPYJ0JII00US; UHTEPECOM K pa3iINyuHbIM cepam
npoecCuOHANBHOM NesTeNbHOCTH, CBA3AHHBIM C MaTEMAaTUKONW U €€ MPUJIOKEHUSIMU, YMEHUEM
COBEpIIaTh OCO3HAHHBIA BBHIOOP Oyaymied mnpodeccud W pealn30BBIBATE COOCTBEHHBIE
’KU3HEHHbIEC IJIaHbl; TOTOBHOCTBIO M CIOCOOHOCTHIO K MaTeMaThdeckoMy oOpa3oBaHUIO U
caM000pa30BaHUI0 Ha MPOTSHKEHUU BCEH J>KU3HU; TOTOBHOCTHIO K AKTUBHOMY Y4YacTHIO B
PELICHUH IPAKTUYECKUX 3aa4 MATEMaTH4YE€CKOM HAPaBICHHOCTH.

JKO0JIOTHYEeCKOoe BOCIIUTAHUE:



c(OpPMUPOBAHHOCTBIO ~ OKOJOTMYECKOW  KYJIbTYphl, [OHUMAHHEM BIUSHUS  COLMAJBHO-
SKOHOMHMYECKUX TPOIIECCOB Ha COCTOSHHWE NPUPOJHOM W COLMAIBHOW Cpeabl, OCO3HAHHEM
I00ABHOTO — XapakTepa JOKOJOTMYECKUX  MpoOJieM; OpUEHTAlMeld Ha  MPUMCHEHUE
MaTeMaTUYeCKUX 3HAHUU JJIS PelleHus 3a/1ay B 00JIACTH OKpYXAalolle cpelbl, MIaHupOBaHUS
MOCTYIKOB M OLIEHKU UX BO3MOXHBIX MOCIEACTBUMN ISl OKPY>KAIOIIEH Cpeibl.

HeHHOCTI/I HAYYHOI'O MO3HAHUA:

c(OPMHPOBAHHOCTHIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAyKH U OOIIECTBEHHOW TMPAaKTUKH, IOHMMaHUEM MaTeMaTHYeCKOW HayKu Kak cdepsl
YeJI0OBEUYECKON JESTEIbHOCTH, 3TANOB €€ Pa3BUTUS U 3HAYUMOCTHU Ul pa3BUTUS LIMBUIIN3ALUY;
OBJIAJICHUEM SI3BIKOM MaTEeMaTHUKH M MaTeMaTH4eCKOW KyIbTYpOH KaK CpEJCTBOM IO3HAHUS
MHUpPA; TOTOBHOCTBIO OCYILECTBJISATh IIPOEKTHYKHD M  HCCIEIAOBATEIbCKYIO JEATEIbHOCTh
WHAUBHUAYAJILHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIe pe3yibTaThl OCBOCHHS MPOrpaMMbl ydeOHOro mpemMera «MaremaTtukay
XapaKTePU3YOTCS OBJAJECHUEM YHUBEPCAJIbHBIMU HO3HAGAMENbHBIMU OCUCMBUAMU,
VHUBEPCALHBIMU — KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  YHUBEPCATbHLIMU — Pe2yIsimUGHbIMU
oelcmeusmiu.

1) Vuusepcanvuvie nosnasamenvhvle oeticmaus, obecneuusarom Gopmuposanue 6a306vix
KOZHUMUBHBIX NPOYECCo8 00YyHarowmuxcsa (0c8oeHue Memooo8 NO3HAHUS OKPYHCAIoWe20 Mupd,
NpUMEHeHUe I02UYECKUX, UCCIe008AMEeNbCKUX Onepayull, ymeHull pabomams ¢ uHgopmayuetl).

ba3oBble JJornyeckue JeicTBUA:

BBISIBJISITH M XapaKTEPHU30BaTh CYIIECTBEHHbIE MPU3HAKU MaTEeMaTHUYECKUX OOBEKTOB, MOHATHUH,
OTHOIIEHUH MeXAy MOHATUAMH;, (OPMYIHPOBATh ONpEAETeHUs TOHITUN; YCTaHaBIHMBATh
CYILIECTBEHHBIH NMPU3HAK KJIacCU(PHUKAIMN, OCHOBAHUS JUIsl 0000IIEHUSI U CPAaBHEHUS, KPUTEPUU
IIPOBOJIMMOI0 aHAJIN3A,

BOCIIPUHUMATh, (OpPMYJIUPOBAaTh U NpPeoOpa3OBbIBATh CYXACHUS: YTBEpIUTENbHbIE U
OTpHIIATENIbHBIE, €IMHUYHBIE, YACTHBIE U 00IKE; YCIOBHBIE;

BBISIBJISITH MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U IPOTUBOpEUHsl B (haKkTax, TaHHBIX,
HaOJIIOACHUAX M YTBEPXKACHUSAX; MpeJlaraTb KpUTEpUHU AJIS BBIABICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUI;

JienaTb BBIBOABI C HCIIOJIB30BAHMEM 3aKOHOB JIOTMKHM, JEAYKTMBHBIX M WHAYKTHBHBIX
YMO3aKIIIOUEHHH, YMO3AKIIFOUEHHH 110 aHATIOTUH;

IPOBOAMUTH CAMOCTOSATENBHO JOKA3aTENbCTBA MATEMAaTHUYECKUX YTBEPXKACHHUM (IIpsMbIE U OT
IOPOTHBHOTO), BBICTpAUBaTh apryMEHTALMIO, TPUBOJUTH TPUMEPHl U  KOHTPIPUMEPHI;
000CHOBBIBAaTh COOCTBEHHBIE CY)KJICHUS U BBIBOJIBI;

BbIOMpaTh crnoco0 pelieHuss yueOHOW 3a/adyu (CpaBHUBATh HECKOJIBKO BapHAHTOB pEILEHUS,
BBIOMpATh HanOoJIee MOIXOAAIIHNHA ¢ YIETOM CAMOCTOATENBHO BBIACICHHBIX KPUTEPHEB).

Ba3oBble ucciiefoBaTe/ILCKHe JelicTBUS:
UCIIONIb30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUNA HWHCTPYMEHT TIO3HaHUS; (HOPMYIUPOBATH

BONPOCH], (UKCHUpYIOIIME MPOTUBOpEUYHe, MpoOjeMy, ycTaHaBIMBaTh HCKOMOE U JaHHOE,
(dbopMHpOBATH TUIIOTE3Y, APT'YMEHTHPOBATH CBOIO MO3UIHI0, MHEHHE;



MIPOBOAMTH CAMOCTOSITENIbHO CIUTAHUPOBAHHBIN SKCIIEPUMEHT, UCCIICOBAHNUE TI0 YCTAHOBJICHHIO
OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBJCHHS, MPOIECCa, BBIABICHUIO 3aBUCHMOCTEH
MEXy 00bEKTaMH, SIBICHUSMH, POIIECCAMU;

CaMOCTOSITENILHO (pOPMYJIMPOBAaTh OOOOIICHUS M BBIBOJBI IO pPe3yJibTaTaM MPOBEAEHHOTO
HAOJIO/ICHUSI, UCCIICIOBAHUS, OIICHUBATH JOCTOBEPHOCTH MOJIYYCHHBIX PE3YJIbTaTOB, BHIBOJOB U
000011IeHMI;

MIPOTHO3MPOBATh BO3MOXXHOE PA3BUTHE IMPOIECCA, a TAKKE BBIIBUTATh MPEATOIOKEHUS O €ro
Pa3BHUTHUHU B HOBBIX YCIIOBHUSX.

Patora ¢ undopmanmeii:

BBISIBIISITh JACUINTHl WHPOpPMAIMU, TAHHBIX, HEOOXOMUMBIX JUIsi OTBETa HAa BOMPOC M IS
peIIeHUs 3aa49H;

BbIOMpaTh  WHQOpPMANMIO M3 ~ WCTOYHMKOB  Pa3jIMYHBIX  TUIOB,  aHAJM3UPOBATbH,
CUCTEeMAaTH3UPOBATh W HMHTEPIPETUPOBATH HMH(DOPMAMIO PA3IMYHBIX BHIOB U  (Qopm
NPE/ICTaBIICHUS;

CTPYKTYpUPOBAaTh HH(OPMAIIMIO, MPEICTABISTh €€ B Pa3IMUHBIX (PopMax, HILIIOCTPUPOBATH
rpauyecKu;

OIICHUBATh HAJEKHOCTh HH(POPMAIIMH 110 CAMOCTOSATEIHHO C(HOPMYITUPOBAHHBIM KPUTECPHUSIM.

2) Vuusepcanvrvie KOMMyHUKamMugHbvle Oelicmeust, 00ecneyusarom coopmMuposaHHocns
COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.

Oomenue:

BOCIIpUHUMATh 1 (bOpMyJ'II/IpOBaTI) CYXKACHUA B COOTBECTCTBUU C YCIIOBUAMU U LCIISIMU 06H_I€HI/I$I;
SICHO, TOYHO, TPAaMOTHO BBIPAXXAaTh CBOIO TOYKY 3PEHHsS B YCTHBIX M INHCBMEHHBIX TEKCTaXx,
JIaBaTh IOSCHEHMSI 110 X0y pEeLIEHUs 3a/1a4i, KOMMEHTHPOBATh ITOJIy4EHHBIN pPe3yJIbTar;
B XO0le OOCYXIEHHs 33a/1aBaTh BOINPOCHI IO CYHIECTBY OOCYXIaeMOW TEMBbI, MPOOIEMBI,
pemaeMoﬁ 3aaa4M, BBICKA3bIBATb HWACHU, HALICJIICHHBIC Ha IMOWUCK PCEIICHHA; COMMOCTABJIATH CBOU
CYXICHHUS C CYXICHHSAMHU APYTUX YYaCTHHKOB JMAIOra, OOHAPY)KUBATh Pa3lIMdue M CXOJCTBO
TIO3HUIIHIA; B KOPPEKTHOH hopMe POPMYTHPOBAThH PA3HOTIIACHS, CBOU BO3PAKCHUS;
NpPE/ACTaBIATh PE3yNbTaThl pEHICHHs 3aJadyd, OJKCIIEPUMEHTa, WCCIEOBaHHs, IIPOEKTa;
CaMOCTOSITENIbHO BBIOMpaTh (QopmaT BBICTYIJIEHHUS C Y4YETOM 3aJad [pPEe3CHTAluu U
0COOEHHOCTEH ayTUTOPHH.

CotpyanunuecrBo:

NOHMMATh W MCHOJb30BaTh IMPEUMYLIECTBA KOMAHIHOM W WHAMBUAYaJIbHON pabOThl IMpHU
PEIICHHUN y‘I€6HBIX 3aaa4; MNPHUHUMATbL MCJIb COBMECTHOU ACATCIIBHOCTH, IIJIAHUPOBATH
OpTaHM3aII0 COBMECTHON paboThl, pacmpenenaTh BUABI padoT, JTOTOBapHBAThCs, OOCYKIATh
MPOIIeCC U PE3YIbTaT pabOThl; 0000IATh MHEHHUS HECKOJIBKHUX JIFOJICH;

y4acTBOBaTh B TpyHmoBbIX (opmax paboTel (0OCykaeHHs, OOMEH MHEHH, «MO3TOBbBIE
MTYPMBID» U I/IHI)Ie); BBITIOJIHATH CBOKO 4YaCTh pa6OTI)I U KOOPAWHHUPOBATH CBOU JleﬁCTBI/IH C
IpPYTMMH 4YJI€HaMHd KOMAaHJbl; OIICHMBATh KAaueCTBO CBOEro BKIaJa B OOMIMIA MPOAYKT IO
KpUTEpUIM, cHOPMYIUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

3) Vuueepcanvnvie pecynamuensvie oeticmeaus, obecneuusarom GopmuposaHue cmulc08bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHU.

Camoopranuzanus:



COCTaBJIATH IJIaH, AITOPUTM PELICHU 3aJja4u, BBIOUPATh CIIOCOO PELIeHUs C yUETOM
UMEIOIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U KOPPEKTUPOBATh
BapUaHTHI pEICHUH ¢ y4€TOM HOBOW MH(POPMALIUH.

CaMOKOHTPOJIb:

BJIQ/IETh HABBIKAMHU IO3HABATEIbHOM pEeQIIEKCHH KaK OCO3HAaHHWS COBEpUIAeMbIX IEHCTBUN U
MBICIIUTEIBHBIX ~ TPOIECCOB, MX  PE3YyJIbTAaTOB; BIAJETh CIIOCOOAMHU  CaMONPOBEPKH,
CaMOKOHTPOJIA ITpoLiecca U pe3yibTaTa peleHUs MAaTEMAaTUUECKON 3a1a4u;

IPEABUACTh TPYAHOCTH, KOTOpPBIE MOIYT BO3HUKHYTh IIPH PEIICHWM 3aJa4d, BHOCUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOATEIBLCTB, JAHHBIX, HAWJCHHBIX OLIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

OILICHUBATh COOTBETCTBUE Pe3yJIbTaTa LEIN U YCIOBUIM, OOBSCHATH MPUUYUHBI JOCTHKEHUS WU
HEIOCTHKCHUS  PE3YJIbTAaTOB  JCATENbHOCTH, HAXOOUTh  OMMOKY, JaBaTb  OIICHKY
NpUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDI

10 KUIACC

OnepupoBaTh NOHATUAMU: TOUKA, PsAMasi, INIOCKOCTb.

IIpuMeHATH aKCUOMBI CTEPEOMETPUH U CIEACTBUSA U3 HUX IIPU PEIIEHUN T'€OMETPUYECKUX 3a]1a4.
OnepupoBaTh NOHATUAMU: NapaLIEIbHOCTh U MEPIEHAUKYIISIPHOCTD MPSAMBIX U IJIOCKOCTEH.
KnaccugunupoBars B3auMHOE pacloIokKeHne NPSAMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MOHATUSMU: BYTPAHHBINA yroil, TPaHU IBYIPAHHOTO yIia, pedpo ABYIPaHHOTO
yIJIa; JIMHEWHBIN YTOJI ABYTPAHHOTO YTJIa; FpajycHas Mepa IBYTPaHHOIO yria.

OHGpHpOBaTI) MNOHATUAMMU:. MHOI'OI'PpAaHHUK, BBIHYKHBIﬁ u HGBI)IHyKJ'II)II\/'I MHOTI'OIrpaHHUK,
3JICMCHTBI MHOI'OI'PAaHHHUKA, HpaBHHLHBIi/JI MHOTI'OrpaHHUK.

PacriozHaBath OCHOBHBIC BHbl MHOTOTPAHHUKOB (ITUpaMHIa; TPU3MaA, MPSIMOYTOJIbHBIH
napanjenenurnes, Kyo).

KnaccupunupoBarb MHOTOTpaHHUKH, BbIOMpas OCHOBaHUS Ul  KJIAacCHU(HUKAIMU
(BBIIYKJIBIE W HEBBITYKIIbIE MHOTOTPAHHUKH; TPABWJIbHBIE MHOTOTPAHHUKH; TpSIMBIE U
HaKJIOHHBIE IPU3MBI, MTApaJUIEIICTIUIIEbI).

OnepupoBaTh NOHATUAMU: CEKYIIas INIOCKOCTh, CEYEHNE MHOTOIPAHHUKOB.
OOBSCHATD MPUHITUTIBI TTOCTPOCHUS CEYCHHH, HCTIOIB3YSI METOJ CJIECIOB.

Ctpouth cedyeHHs MHOTOTPAHHUKOB METOJOM CIJIEJIOB, BBINOJHATH (BHIHOCHBIE) MIJIOCKHE
YEepPTEkKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYp: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3agaun Ha HaXO0XICHHUE TCOMCTPHUICCKUX BCIUYUH I10 06pa3uaM HJIK aJiIrOpuTMamM,
MPUMCHAA U3BCCTHBIC AHAJIMTHYCCKUC MCTOAbl NPHU PCHIICHHUU CTAHAAPTHBIX MATCMATHYCCKUX
3aJa4 Ha BbIYHUCIICHHUC paCCTOSIHI/Iﬁ MCXKAY ABYMS TOYKAMH, OT TOYKH 10 HpHMOﬁ, OT TOYKH 10
IMJIOCKOCTH, MCKAY CKPCIINBAOIUMUCS ITPAMBIMHU.



Pemiate 3a1aun Ha HaXOKIEHNUE T€OMETPUUECKUX BEIMUYMH 110 00pa3laM Uil aaropuTMam,
MIPUMEHSA U3BECTHBIE AHAIMTHYECKUE METOABI NPU PELIEHUM CTAHAAPTHBIX MaTE€MaTUYECKHX
3371a4 HAa BBIYHCIEHUE YIVIOB MEXKIY CKPCLIMBAIOUIUMUCA MNPAMBIMH, MEXIYy IPSAMON U
IIJIOCKOCTBIO, MEXAY IIIOCKOCTSIMU, ABYTPAHHBIX YIJIOB.

Bbruncnsate 00bEMBI U IITOMIAAN TOBEPXHOCTEH MHOTOTPAHHUKOB (MIPU3Ma, MUPAMUJIA) C
npuMeHeHHeM (GOopMyl; BBIYHMCIATH COOTHOIICHUS MEXKIY IUIOMAASMU TTOBEPXHOCTEH,
00BEMamMU MOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBarh MNOHATUSMH: CHUMMETPUS B THPOCTPAHCTBE; LEHTP, OCh M IUIOCKOCTh
CUMMETPUU; LIEHTP, OCh U TUIOCKOCTh CHMMETPHUH (PUTYPHI.

N3Bnekath, mpeoOpa3oBbIBaTh U MHTEPIPETUPOBATH MH(POPMALIUIO O MPOCTPAHCTBEHHBIX
reoMeTprUecKuX (pUrypax, mpeacTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

[lpumensTp reomeTpudeckne (akThl Ui PEHICHUS CTEPEOMETPUYECKUX — 3aad,
IIPEIIOJIAratoIuX HECKOJIBKO IIar0OB PELICHMs, €CIM YCJIOBUS IPUMEHEHMS 3aJaHbl B SIBHOU

dbopwme.

IIpuMeHATh NpOCTEMIIKE MPOTPaMMHBIE CPEACTBA M AJIEKTPOHHO-KOMMYHMKALMOHHBIE
CUCTEMBI IIPU PEUICHUU CTEPEOMETPUYECKUX 3a1aY.

HpI/IBOI[I/ITB MNpUMCPbI MATCMATHYCCKHUX SaKOHOMepHOCTefI B IIpUupoac W KU3HU,
paciio3HaBaTh IMMPOSABJICHHUEC 3aKOHOB I'€OMCTPHUU B HCKYCCTBC.

HpI/IMeHHTB MMOJIYYCHHBIC 3HAHHWS HA IIPAKTHUKE: aHAJIM3UPOBATH PCAJIbHBIC CUTyallUH U
MNPUMCHATH HN3YUYCHHBIC IIOHATUSA B mponecce ITIOHUCKa peicHuA MaTeMaTH4CCKU
Cq)OpMYHHpOBaHHOﬁ HpO6J'IeMBI, MOZCIIMPOBATh PCAJIBHBIC CHTyallUM Ha SA3BIKC TI'€OMCTPUH,
HCCIICA0BATh IMOCTPOCHHBIC MOJCIHN C HCIIOJB30BAHHUEM I'COMECTPUUCCKHUX IMOHATHH H TEOPEM,
arrapara anre6pLI; peuaTth MPAKTHICCKUC 3ala4U, CBA3aHHBIC C HAXOXICHUCM I'COMETPUUCCKHUX
BCJIIMYHH.

11 KJIACC
OnepupoBaTh MOHATUSAMHU: IWIMHIAPUYECKAs MOBEPXHOCTh, OOpa3yloolllie IUIMHIPUYECKON
MOBEPXHOCTHU; IWJIMHAP; KOHUYECKAsl MOBEPXHOCTh, O0O0pa3yrolIMe KOHUYECKOW MOBEPXHOCTH,
KOHYC; cpeprueckasi IOBEpXHOCTb.

PacnioznaBath Tena BpaieHus (LUIMHIDP, KOHYC, chepa u map).

OOBACHATH CIIOCOOBI MMOJTyYEHUS TeJl BPALLEHHUS.

KnaccugunupoBars B3auMHOE pacnoiokeHne cepsl U MI0CKOCTH.

OHepI/IPOBaTI) IHOHATHUAMMU I.H&pOBOfI CEIrMCHT, OCHOBAHUEC CCTMCHTA, BBICOTA CETMCHTA,
mapOBoﬁ CHOﬁ, OCHOBAHUC HIAPOBOI'0 CJI0s, BBICOTA HIAPOBOTO CJIOSA; mapOBoﬁ CCKTOP.

Boeruncnsate 00bEMBI U TUIOMIAAN TIOBEPXHOCTEH TEN BpaIllEHUs, TEOMETPUUYECKUX TEN C
npuMeHeHueM Gpopmyi.

OnepupoBaTh MOHATUSMHU: MHOTOTPAaHHUK, BIUCAHHBIM B cepy U OMHCAHHBIN OKOJIO
cthepsl; chepa, BOUCaHHAS B MHOTOTPAaHHUK WUJTH TEJIO BPAIICHHUS.



BBIYUCIISITE COOTHONIICHHSI MEXTY TUTOIIAASIMU TTOBEPXHOCTEH N 00bEMaMHu MOJJOOHBIX TEJI.

N300paxkaTh u3ydyaeMble (UTYpbl OT PYKH U C TPUMEHEHHEM IPOCTBIX UYEPTEKHBIX
UHCTPYMEHTOB.

BbInomHATE (BBIHOCHBIE) IJIOCKUE YEPTEKH U3 PUCYHKOB MPOCTHIX 00BbEMHBIX (UTYp: BUI
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUSI TEJ BPAIICHHSI.

W3BnexaTh, HHTEPIPETUPOBATh U MPEOOPa30BBIBATh WH(POPMALIUIO O MPOCTPAHCTBEHHBIX
reoMeTpuYecKuX (pUrypax, mpeacTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

OnepupoBaTh OHATUEM BEKTOP B IPOCTPAHCTBE.

BreinmonaHsaTh ﬂCﬁCTBHH CJIOKCHUA BCKTOPOB, BEIYUTAHUA BCKTOPOB U YMHOXKXCHUS BCKTOpPA
Ha 49ucCJIo, O6T>HCH$ITB, KaKHMH CBONCTBAMH OHHU O6J'IaIlaIOT.

HpI/IMeHHTB IIpaBUJIO IapaJuICIICIIUIICA.

OnepupoBaTb NOHSTHUSAMHU: JAEKAPTOBbl KOOPAWHATHI B IMPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOpAa, PAaBCHCTBO BEKTOPOB, KOOPAMHATBHI BEKTOpA, YroJl MEXAY BEKTOPAMH, CKaJISAPHOE
IIPOU3BEJICHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBI.

Haxonute cymMmmMy BEKTOPOB U NMPOMU3BEAEHHE BEKTOPA HA YMCIIO, YIOJI MEXAY BEKTOpaMH,
CKaJIIpHOE MPOU3BE/ICHUE, PACKIIAIbIBATh BEKTOP 10 ABYM HEKOJIJIMHEAPHBIM BEKTOPAM.

3a,I[aBaTB IJIOCKOCTh YPABHCHHUEM B ﬂeKapTOBOﬁ CUCTCMC KOOpAMUHAT.

[lpumensTp reomeTpudeckue (akThl Ui PEHICHUS CTEPEOMETPUYECKUX — 3aad,
MPEANOIAraloluX HECKOIbKO ILIArOoB PEIICHMs, €CIM YCIOBHS IPUMEHEHHUs 3aJaHbl B SIBHOU

dbopwme.

Pemate HpOCTCfIHIPIG TreOMCTPHUICCKUC 3aJla4Y Ha IPUMCHCHHUEC BEKTOPHO-KOOPAUHATHOI'O
METOJa.

Pemrate 3amaud Ha J0Ka3aTelIbCTBO MATEMATHMYECKHX OTHOIICHMH W HaXOXICHHE
TCOMETPHUICCKUX BCIWYHH I1O o6pa3uaM HJIN aJIrOpuT™MaM, MpUMCHAA U3BCCTHBIC MCTOABI IIPpU
PCIICHHUH CTAHAAPTHBIX MATEMATUYCCKUX 3a71a4.

IIpuMeHATh MpoCTEMIIKe MPOTPaMMHBIE CPEICTBA M 3JIEKTPOHHO-KOMMYHHMKAIIMOHHBIE
CUCTEMBI IIPU PELICHUN CTEPEOMETPUYECKUX 3a1aY.

HpI/IBO,Z[I/ITB MNpUMEPbl  MATCMATHYCCKUX 3aKOHOMepHOCTCﬁ B IpUpoAc H IKU3HHU,
paciio3HaBaTh IMPOSABJICHHUEC 3aKOHOB r€COMETPHHN B UCKYCCTBEC.

[IpuMeHATh MONy4YeHHbIE 3HAHUS Ha NMPAKTHKE: aHAJIU3UPOBATh PEANBHBIE CUTYAallUHd W
INPUMEHATh  W3Y4YEHHbIE IIOHATHS B  IIPOLlECCE IIOMCKA  PEIICHHS  MaTeMaTH4eCKH
chopMyITMPOBaHHOW MPOOIEMbI, MOAEIUPOBATh pPEANbHbIE CHUTyallud Ha S3bIKE T'€OMETPHH,
HCCJIEN0BATh NOCTPOEHHBIE MOJEIN C MCIOJIb30BAHUEM TI'€OMETPUYECKHX IMOHATHU U TEOpEM,
anmapara anreOpbl; penaTth NpakTHYeCKUe 3aaui, CBA3aHHbIE C HAXOXKACHUEM IeOMETPUUYECKUX
BEJINYMH.



10 kaacc

TEMATHUYECKOE NJIAHUPOBAHUE

Haumenosaunue
pa3eNIoB U TEM
MPOrpaMMBbI

KomuyecTBO Yacos

Bcero

KontponbHeie | [IpakTnueckue
paboThI

paboThI

DIIEKTPOHHbIC
(g poBbIe)
00pa3oBaTeIbHbBIC

pecypcehl

Bsenenue B
CTEPEOMETPHUIO

10

IIpsiMBIE U TUIOCKOCTH B
IIPOCTPAHCTBE.
[TapannenpHOCTH
IPSIMBIX U IIJIOCKOCTEN

12

[leprieHANKYIAPHOCTD
IIPSIMBIX U IJIOCKOCTEMN

12

Vsl MCKAY NPAMBIMHA
" IJIOCKOCTAMU

10

MHoOrorpaHHuKu

O0BEMBI
MHOT'OI'PaHHHKOB

[ToBTOpEHME: ceueHus,
pPacCTOSIHUS U YTIIbI

OBILIEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

68

11 kaacce

Haumenosaunue

KonngecTBO Yacos

DIIEKTPOHHBIE

pa3aenoB U TEM
MporpaMMbl

Bcero

paboTHhI

Koutponbusie | [Ipaktnueckue | (LudpoBbie)
paboTHI

o0pa3oBaTebHbBIC
pecypcehl

Tena BpameHus

12

N

O0BEMEBI TEN

Bexrops! n
KOOPJIMHATHI B
IIPOCTPAHCTBE

10

[ToBTOpEHME,
000011IeHHE,
CHCTEMAaTHU3alHs
3HAHUH

OBLLEE
KOJIMYECTBO
YACOB 10
TIPOTPAMME
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