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INOACHUTEJIBHAA 3AIINCKA

Pabouas mporpamma yuebHoro Kypca «I eomerpusi» 6a30Boro ypoBHs /st oOyyaromuxcs 10 —11
KJaccoB paszpaboraHa Ha ocHoBe {enepanpbHOr0 ToCyJapCTBEHHOIO 00pa30BaTEeIbHOIO
CTaHJapTa cpenHero oomero odpa3oBaHUs, C YU4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHIA,
IOPEIbABISEMbIX K MaTeMAaTHYECKOMY OOpa30BaHUIO, U TPAaJULMUNA POCCUHCKOr0 0Opa3oBaHMUS.
Peanmauml IporpaMmal o0ecIieynBaeT OBJIAJACHUC KJIIFOUCBBIMH KOMIICTCHIIUAMU,
COCTaBJIIOLIMMH OCHOBY JUIsl CaMOpa3BUTHSL M HENPEPBIBHOTO 00pa3oBaHUs, IEIOCTHOCTh
06HIGKYJIBTypHOFO, JIMYHOCTHOTI'O 1 MTO3HABATCJIBHOI'O Pa3BUTHA JIMYHOCTH 06yan0H1ch;1.

HOEJIN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TreOMETpHM Ha YpPOBHE CpEAHEro ooOmero ooOpazoBaHUs
00yCJIOBJIEHa NPAKTUYECKONM 3HAYMMOCTBIO METANPEAMETHBIX U IPEIMETHBIX PE3YJIbTAaTOB
o0ydeHHs TeOMETpUM B HANPABICHUU JIMYHOCTHOTO Pa3BUTHUA O0Oydaromuxcs, GopMHpoBaHUS
(YHKIMOHATBHONH MaTeMaTW4eCKOH TPAMOTHOCTH, HW3YUYCHHs IPYTUX YYeOHBIX IMCUUIUIVH.
PazBute y oOywarommxcs NpaBUIBHBIX MPEACTABICHUN O CYHIHOCTH M TPOUCXOKICHUU
F€OMETPUUECKUX a0CTPaKLIMK, COOTHOIIEHUU PEAIbHOTO U HJCAIbHOTO, XapaKTepe OTPa)keHUs
MaTE€MaTUYeCKOW HAyKOM SIBICHUU U MPOLECCOB PEAIbHOIO MUPA, MECTE T'€OMETPUHU B CUCTEME
HAyK W pOJIM MaTeMaTU4YECKOr0 MOJEIUPOBAHUS B HAyYHOM IIO3HAHMM U B IIPAKTHKE
crocoOcTByeT (OPMHPOBAHMIO HAyYHOTO MHPOBO33PEHHUS YYAIIUXCS, a TaKXKe KauecTB
MBIIICHHS], HEOOXOAUMBIX JUISI afalTallii B COBPEMEHHOM OOIIEeCTBE.

['eomeTpus sBIsIeTCS OMHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHErO OOIIEeTO
o0Opa3oBaHMs, TaK Kak 0OECHedrBaeT BO3MOXKHOCTh M3YYEHHs KaK AMCIMILIUH €CTECTBEHHO-
Hay4HOM HaIIPaBJICHHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MblluIeHHE, (GOPMUPYEMOE IPU H3YUYEHUU OOYYAIOUIUMMCS MOHATUHHBIX
OCHOB T€OMETPUM M TOCTPOCHHM ILEMOYKH JIOTMYECKUX YTBEPXKIEHUHW B XOJ€ pelIeHUus
FEOMETPUUYECKHUX 3a/ad, YMEHHE BBIABUIaTb M OIPOBEPraTh THUIIOTE3bl HENOCPEICTBEHHO
UCIONB3YIOTCSl MPHU PEIICHUH 3a7ad €CTECTBEHHO-HAy4YHOIO LHUKJIA, B YAaCTHOCTH U3 Kypca
(hU3MKH.

YMeHne OpUeHTUPOBATHCS B TPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJb BO BCEX 00JaCTAX
NeSTeIbHOCTH denoBeka. OpUeHTalus 4elloBeKa BO BpEMEHU M IIPOCTPAHCTBE — HEOOXOAUMOE
YCIIOBHE €T0 COLMAILHOTO ObITHS, (hopMa OTPaKEHUsI OKPY’KAIOIIEro MUPa, YCIOBUE YCIIEITHOTO
MTO3HAHUS u AKTUBHOTO npeoOpa3oBaHus JIEHCTBUTEIILHOCTH. OnepupoBanue
IPOCTPAaHCTBEHHBIMU 00pa3aMu 0ObEAMHSET pa3Hble BUABI yUeOHOM U TPyIOBOM JESTEIbHOCTH,
ABIIIETCS OAHUM U3 NPO(ECCHOHATBPHO BaXHBIX KauecTB, IIO3TOMY akTyajlbHa 3ajaya
(dopmHpoBaHUs y 00yUaIOLIUXCS TPOCTPAHCTBEHHOTO MBIIIJICHUS KaK pa3HOBHIHOCTH 00pa3HOro
MBIIUIEHNS] — CYIIECTBEHHOI0 KOMIIOHEHTA B IOJATOTOBKE K IMPAKTUYECKON NEATEIBHOCTH I10
MHOT'MM HaIlpaBJICHUM.

[lenb ocBOEHUS TIPOrpaMMBbl yueOHOTO Kypca «['eoMeTpusi» Ha 6a30BOM ypOBHE O0YUCHUS
— o0mieoOpazoBarenbHOE M OOIIEKYJIBTYPHOE pPAa3BUTHE OOYJArOMIMXCS 4Yepe3 oOecredeHue
BO3MOXHOCTHU HpI/IO6peTeHI/I$[ 1 HUCITIOJIB30BAaHHA CHUCTCMATHYCCKHUX FeOMeTpI/I‘-IeCKI/Ix 3HaHHﬁ n
NEHCTBUH, CIEU(PUIHBIX TEOMETPHH, BO3MOYKHOCTH YCICITHOTO MPOJIODKEHHSI 00pa30BaHHUS 1O
CIIENUAJIBHOCTIAM, HE CBA3aHHBIM C HpI/IKHaI[HBIM HNCITIOJIB30BAHHUECM FeOMeTpI/II/I.

[Tporpamma o reoMeTpun Ha 6a30BOM YPOBHE MpeIHA3HAYCHA 151 00YJarOIIMXCSI CPeTHEH
IIKOJIbI, HE WCIBITHIBABIINX 3HAYUTEIILHBIX 3aTPYJAHCHUU Ha YPOBHE OCHOBHOTO OOIIEro



oOpa3oBanus. Takum oOpa3zom, oOyyarompecs Ha 0a30BOM YPOBHE JOJKHBI OCBOUTH 0OIUE
MaTeMaTHYECKUEe YMEHHUS, CBSI3aHHbIE CO CIeNN(UKON TeOMETPUN U HEOOXOAUMBIC ISl KU3HHU B
COBpEeMEHHOM oOmiecTBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh U3YUUTh I'€OMETPHUIO Oosee
riyOOKO, €Clii B JalbHEWIIEeM BO3HUKHET HEOOXOJWMOCTh B TEOMETPHUYECKUX 3HAaHUSIX B
npodecCHOHATBLHOMN 1eATETFHOCTH.

JlocTrKeHHEe eI OCBOCHHSI POTPAMMBI 00ECTICUNBACTCS PEIICHUEM COOTBETCTBYIOIINX
3anmau. [IpuopureTHBIMU 3a/1auaMu 0cBoeHUs Kypca «I'eomeTpun» Ha 6a30BoM ypoBHe B 10—11
KJ1accax SIBJISIIOTCS:

(dbopMHpOBaHUE TPEACTABICHUS O TEOMETPUU KaK YaCTH MUPOBOM KYIbTYpPHl M OCO3HaHHUE €&
B3aMMOCBA3HU C OKPYKAKIIUM MUPOM,

dbopMUpOBaHHE TPEACTABICHUS O MHOTOTPAHHUKAX W TeJaX BpAICHHS KaK O BaXKHEUIIUX
MAaTEMATUYCCKUX MOACIIAX, ITIO3BOJIAIOMIUX OIMMCBIBATE U U3YYAaTh Pa3HBIC ABJIICHHA OKPYKAIOIICTO
MHpa;

dbopMHpOBaHHE YMEHHS paclo3HaBaTh Ha 4YEPTEkKax, MOJACIAX M B pPeaTbHOM MHUpPE
MHOTI'OI'paHHUKHA U TCJIa BPALLICHUA,

OBJIaACHUEC MCTOJaMH PCIICHHUA 3ada4d Ha IIOCTPOCHUA Ha I/I306pa)KeHI/I$[X IMPOCTPAaHCTBCHHBIX
uryp;

(1)OpMI/IpOBaHI/Ie YMCHHA OIICPUPOBATH OCHOBHBIMHU IIOHATHAMH O MHOI'OIPAHHHUKAX M TEJIaX
BpalCcHusA U UX OCHOBHBIMUA CBOﬁCTBaMH;

OBJIAACHUC aJITOpUTMAaMH PCIICHUS OCHOBHLIX THIIOB 34144, (1)OpMI/Ip0BaHI/Ie YMCHHA NPOBOAUTH
HCCJIIOXKHBIC JOKA3aTCIIbHBIC PACCYXXKACHHA B XO0A€ PCIHICHUA CTCPCOMECTPUUCCKHUX 3a/lad U 3a1a4 €
MMPAKTUYICCKUM COACPIKAHUCM

pPa3BUTHE WHTEJUIEKTYaJIbHbIX U TBOPYECKUX CIIOCOOHOCTEH O00y4darolluxcs, M03HABATEIbHOU
AKTUBHOCTH, UCCJICJOBATCIbCKHUX YMGHHﬁ, KPUTUYHOCTHU MBINIJICHUWA,

dopmupoBanne  (QYHKIMOHAILHOM  TpaMOTHOCTH, PEJICBAHTHOW TI'C€OMETPUH:  yMCHHUE
pacino3HaBaTh HPOABJICHUA ITCOMETPUICCKHUX HOHHTHﬁ, 00BEKTOB U SaKOHOMepHOCTeﬁ B pCaJIbHBIX
JKU3HEHHBIX CUTyallUsX W TpPU H3YYEHUHM JIPYrUX Y4YEOHBbIX MPEAMETOB, MPOSBIICHUS
3aBUCUMOCTEN U SaKOHOMepHOCTeP'I, (bOpMyj'II/IpOBaTL HUX Ha SA3BIKC TCOMCTpHUU K CO30aBaThb
TCOMETPHUICCKUEC MOICIHU, MNMPUMCHATH OCBOEHHEBIN FGOMCTpI/I‘ICCKl/If/'I amnrmapar 1jd pCeuiCHUs
MMPAKTUKO-OPUCHTUPOBAHHBIX 3a/1a4, HHTCPIPCTUPOBATL U OLICHUBATL IMMOJIYUYCHHBIC PE3YJIbTATHI.

OTnu4uTeNbHOM 0COOEHHOCTHIO IPOTPAMMBI SIBIISIETCS BKIIOYEHUE B KypC CTEPEOMETPHUHU B
HayaJe ero U3y4eHus 3a7ad, peliaeMbIX Ha YPOBHE MHTYUTUBHOIO ITO3HAHUS, U ONPEIEIEHHBIM
o0pa3oM opraHu3zoBaHHas paboTa HajJ HHUMH, YTO CIOCOOCTBYIOT DPAa3BUTHUIO JIOTHUECKOIO U
IIPOCTPAHCTBEHHOIO  MBILIUIEHUS, CTHUMYJIMPYET IPOTEKAaHWE MHTYUTHUBHBIX IIPOLIECCOB,
MOTHUBHPYET K JJabHEUILIEMY H3YUEHUIO PEIMETA.

[Ipenmourenue oTAAETCS HArISAHO-KOHCTPYKTUBHOMY METOAY OOYy4YeHHs, TO €cCTb
TEOpPETUYECKHE 3HAaHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEIMETHO-TPAKTHUYECKOM
JIeATEIbHOCTH. Pa3BUTHE IPOCTPAHCTBEHHBIX NPEACTABICHUH Y YUALIUXCS B KYpCe CTEPEOMETPUHA
IOPOBOJUTCS 3a CUET pelIeHMs 3ajady Ha CO3JaHMe MPOCTPAHCTBEHHBIX OOpa3oB M 3ajay Ha
OlepUpOBaHUE MPOCTPAHCTBEHHBIMU oOpazamu. Coznanue obpaza MPOBOAUTCA C ONOPOM Ha
HarJsIHOCTh, @ ONIEpUPOBaHUE 00Pa30M — B YCIOBUAX OTBJICUYEHUS OT HAIJIATHOCTH, MBICIEHHOTO
MU3MEHEHHS €r0 HCXOIHOTO CO/ICPKaHMS.

OcHOBHBIE  conepxkaTenbHble JuHUM Kypca «['eomerpum» B 10-11 xiaccax:
«MHororpanHukny, «[IpsiMble U TUIOCKOCTH B MPOCTpaHCTBe», «Tema BpamieHus», «BekTopsl u
KOOPJMHATHI B IPOCTPaHCTBE». DOpMUPOBAHUE TOTHUYECKIX YMEHUN pactpeesseTcsi He TOIbKO
MO0 COJAEp)KaTeIbHbIM JIMHUSM, HO M TIO rojaM OOy4YeHHss Ha YpOBHE CPEIHEro OOIIero
o0Opa3oBaHusl.



Conepxanrie 00pa30BaHUS, COOTBETCTBYIONIEE MPEIMETHBIM pE3yJIbTaTaM OCBOCHHS
paboueit mporpaMMsl, pacipeIeIEHHBIM 10 T01aM 00yUYeHHUsI, CTPYKTYPUPOBAHO TAKUM 00pa3oM,
'-ITO6BI OBJIaACHUC TCOMETPUUCCKUMHU IIOHATUAMUAU )51 HaBbIKaMU OCYIICCTBJIAJIOCH
MOCJICIOBATEIFHO W IOCTYNATEIBHO, C COOJIIOJICHMEM IPUHIIMIIA MPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHUS BKJIFOYATUCH B OOIIYI0 CHCTEMY Ir€OMETPUIECKHX MPEACTABICHUN 00yJaroIIMXCs,
pacuupsisi ¥ yriayousis e€, o0pas3yst IpOYHbIe MHOKECTBEHHBIC CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha usyuenue reomerpun otBoauTcs 2 yaca B Heelno B 10 kiacce u 1 yac B Hegento B 11
KJIacce, BCero 3a JiBa roga ooydenus - 102 yuyeOHBIX yaca.



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KUIIACC

IIpsiMble ¥ IIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE NIOHATHA cTepeoMeTpur. Touka, npsMas, II0CKOCTh, MpOoCTpaHCcTBO. [loHsaTHE
00 aKCHOMaTHUYECKOM IMOCTPOEHUHU CTEPEOMETPUM: AaKCUOMBI CTEPEOMETPUHU U CIIECTBUS U3 HUX.

B3anmHOe pacrnosokeHue MpsMbIX B IPOCTPAHCTBE: MEPECEKAIOIUECS, NTapaJUICIbHbIE U
CKpelmuBampomuecss npsMsle. llapamnensbHOCTh MNPAMBIX M INIOCKOCTEM B IPOCTPAHCTBE:
napajuleJbHble IIPSAMBbIE B IIPOCTPAHCTBE; IMApPAJJICIIBHOCTh TPEX NPAMBIX; MapajuIeIbHOCTh
IPSIMOM M IIOCKOCTH. YTJbl C COHANPABICHHBIMUA CTOPOHAMM; YIOJI MEXKAY IPSIMBIMU B
npoctpancTBe.  llapamienpHOCTE  IIOCKOCTEH:  MapajuleNbHblE  IUIOCKOCTH;  CBOMCTBA
napajieNbHBIX MIocKocTel. [Ipocreiimume npocTpanCcTBEHHBIE (PUTYPHI HA MJIOCKOCTH: TETPAdIp,
KyO, nmapajuiesenumes; NoCTpOeHNe CeYeHU.

IlepneHqUKyYISIPHOCTD MPSIMOU U IIJIOCKOCTH: NIEPIEHIUKYIISIPHBIE IIPSMBIE B IIPOCTPAHCTBE,
IpsIMbIE TapajUIebHbIE M INEPHEHAMKYJISPHBIE K IUIOCKOCTH, IPHU3HAK NEPHEHIAUKYIIPHOCTH
IIPSIMOM U IJIOCKOCTH, TEOPEMA O IPSIMOU NTEPIEHAUKYISIPHON IUIOCKOCTH. Y TJIbI B IPOCTPAHCTBE:
yroJl MeXAy NpsAMOM M IUIOCKOCTBIO; ABYIPAHHBIM Yroj, JUHEHHBIA yrojl ABYIPAaHHOTO YIJIA.
IlepneHquKyIsip ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT MPSIMOU 10
IUIOCKOCTH, MPOEKIUs (Urypbl Ha IUIOCKOCTh. llepneHIuKyaspHOCTh IJIOCKOCTEH: MpHU3HAK
MEPIECHANKYJISIPHOCTH ABYX IUIOCKOCTEN. TeopemMa 0 TpEX nepHeHauKyIsapax.

MHOTOrpaHHUKH

IlonsiTME MHOrOrpaHHMKA, OCHOBHBIE D3JIEMEHTHl MHOIOIPAHHHUKA, BBIIYKIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHMKH; pa3BEPTKa MHOrorpanHuka. [Ipusma: n-yrosnbHas npusma; rpaHu
Y OCHOBAHHUS MPU3MBI; MIpsiMasi ¥ HAaKJIOHHAs IPU3Mbl; OOKOBasl U MOJIHASA IOBEPXHOCTh IPU3MBI.
[Tapamnenenunen, IpsSMOYTOJIBHBIN Napajulelenues] U ero coicTsa. [Iupamupaa: N-yroiapHas
NUpaMusia, TPaHU M OCHOBAaHUE NUPaMU[bl; OOKOBas M IIOJIHAS IOBEPXHOCTb IHPaMUJBbI;
IpaBWIbHAasg M YyCEU€HHas MNHMpaMuAa. OJIEMEHTbl INpU3Mbl W nupamuabsl. [IpaBuiibHbIE
MHOTOI'PAHHUKH: TOHATHE IPABUIBHOIO MHOI'OIPAHHUKA; MPABWIbHAS IIPU3Ma W IIpaBUIIbHAS
nUpaMu/Ia; MpaBUIbHAs TPEYrojbHasi MUpaMuia U IpaBUIIbHBIN TeTpadp; KyO. Ilpencrasienue o
IPABUJIbHBIX MHOTOTPaHHUKAX: OKTA3/Ip, AOAEKadIp U ukoca’ap. CeueHus Mpu3Mbl U MUPaAMUIbL.

CuMMeTpuss B IIPOCTPAHCTBE: CUMMETPUS OTHOCHTEIBHO TOYKH, NPSIMOM, IJIOCKOCTH.
DneMeHThl CUMMETPUH B IMpaMuax, napaieienurneiax, IpaBuIbHbBIX MHOTOTpaHHHUKAX.

Bbruucnenue 31eMEeHTOB MHOTOTPaHHUKOB: péOpa, AuaroHanu, yrisl. [Inomans 60koBoi
MOBEPXHOCTH U MOJHOM MOBEPXHOCTHU NMPSAMOU NPU3MBI, IUIOLIA/lb OCHOBaHUM, TeopemMa 0 60KOBOMH
HOBEPXHOCTU MpsiMOi mpu3Msbl. [lnomans 60KOBOI MOBEPXHOCTH M MOBEPXHOCTU MPAaBUIBLHON
NUPaMHU/JIbI, TEOPEMA O TUIOIIA U yceu€HHOM nupamuabl. [Tonstue o0 06béme. OOBEM nUpamMuibl,
IIPU3MBL.

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

11 KUIIACC

Tena Bpamenus

[{unuHapuueckas MOBEPXHOCTb, OOpa3yoollue IMINHIPUYECKON TOBEPXHOCTH, OCh
WIMHAPUYECKON MoBepxXHOCTH. L{umuHap: ocHOBaHUS U GOKOBasi MOBEPXHOCTb, 0Opa3yroas u
OCB; TIIOMIAb OOKOBOI! M TTOJIHON TTOBEPXHOCTH.

Konnueckasi moBepxXHOCTb, 00pa3yrolye KOHHYECKOH IMOBEPXHOCTH, OChb W BEpIUIMHA
KOHWYeCKoH moBepxHocTH. KoHyc: ocHOBaHMe M BepmInMHA, OoOpasyromas ¥ OCh; IUIOMAIb
OOKOBOW W TOJHON MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3ylollue M BBICOTA; OCHOBaHMS U
OOKOBast MOBEPXHOCTb.



Cdepa m map: meHtp, paguyc, IuUamerTp; IUIOMIAAb MOBEPXHOCTH cdepbl. BizanmHoe
pacnoyioxkeHue chepsl U MIIOCKOCTH; KacaTeabHas MII0CKOCTh K cdepe; Tiomanab chepsl.

N3o00pakeHue e BpalieHus: Ha IIockocTu. Pa3BépTka HUIUHIpa U KOHYCA.

KomOunanmuu Ten BpaleHHss U MHOTOTPAaHHUKOB. MHOTOTpaHHHUK, OMHUCAHHBIM OKOJIO
cdepsr; chepa, BOUCaHHAS B MHOTOTPAHHUK, HITH TEJIO BPAIICHUS.

[Tonsitue 00 o00bEéMe. OcHOBHBIE CBoOicTBAa 00BEMOB Ten. Teopema 00 o0O0BEME
IPSAMOYTOJIBHOTO NapaljieNienuIea u cieacTBus u3 He€. O0béM nummuapa, Konyca. O0bsEM mapa
U TUIOIIA b Chephl.

[TonoGuble Tema B mpocTpaHcTBe. COOTHOIICHUS MEXAY IUIOMAASIMU IOBEPXHOCTEH,
00BéMaMu ITOJOOHBIX TEI.

Ceuenust 1mwmMHApa (MAapayUIeIbHO M NEPICHAUKYISIPHO OCH), CEUYEHUs KOHyca
(mapanenbHOe OCHOBAHUIO U MPOXO/SIEe Yepe3 BEPIINHY), CEUeHHUs 1Iapa.

BekTOopbl M KOOPAUHATHI B IPOCTPAHCTBE

Bektop Ha miockocTu U B mpocTpaHcTBe. C0KeHNe U BEIYUTaHHE BEKTOPOB. Y MHOXKECHHE
BEKTOpa Ha uucio. Pa3noxeHue BekTopa Mo TpEM HEKOMILIaHapHbIM BekTopam. IlpaBumiio
napajuienenunena. Pemenue 3amay, CBsI3aHHBIX ¢ IPUMEHEHHUEM MPABUII ICHCTBUI C BEKTOPaMHU.
IIpsmoyronbHas cucrema KOOpAHMHAT B mpocTtpaHcTtBe. KoopaunHarsl Bekropa. Ilpocreimme
3aJaud B KOOpIWMHATaX. Yroia Mexay BekTopamu. CKalspHOe NpPOU3BEICHHE BEKTOPOB.
Brruncnienue yrioB MeXAy NPSMBIMHA M IUIOCKOCTSIMH. KOOpAMHAaTHO-BEKTOPHBIA METOA IPH
pEIIeHNN T€OMETPUUYECKUX 3a/1a4.



IIVTIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE pe3yNbTaThl OCBOEHUS MPOTrpaMMbl ydeOHOro mpemMera «MareMaTukay
XapaKTePU3YIOTCS:

I'paxknanckoe BocniuTanue:

c(hOPMUPOBAHHOCTBIO TPAXKAAHCKOH TO3UIIMKM OOydYaromierocs Kak aKTHUBHOTO W
OTBETCTBEHHOT'O 4WICHA POCCHIICKOTO OOIIECTBA, MPEACTABICHUEM O MAaTEMAaTHUYECKUX OCHOBAX
(GYHKIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SBICHHH, NPOLEAYp TpakJIaHCKOTO OOIIecTBa
(BBIOOpBI, OMPOCHI W TMp.), YMEHHEM B3aMMOJCHCTBOBATh C COLMAIBHBIMA WHCTUTYTaMH B
COOTBETCTBUU C UX (PYHKIIUSAMH U Ha3HAYCHHEM.

I[laTpuoTHyeckoe BocIMTaHUE:

c(hOpMUPOBAHHOCTHIO POCCUHUCKON TPAKIAHCKON UACHTUYHOCTH, YBOKCHHUSI K MPOIIIIOMY U
HACTOALLEMY POCCHICKON MAaTEMATUKH, LIEHHOCTHBIM OTHOLIEHUEM K JOCTHKEHUAM POCCUNUCKUX
MaTeMaTUKOB U POCCHICKOM MaTeMaTHYECKOW IIKOJbI, K UCIOJb30BAHUIO ITUX JOCTHUKEHUU B
JIPYrUuX HayKax, TEXHOJOTUsIX, chepax SKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAaHUMEM JyXOBHBIX IIEHHOCTEH POCCHICKOTO Hapona; cHopMUPOBAaHHOCTHIO
HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MOBEACHUS, CBI3AHHOTO C MPAKTUYECKUM MPUMEHEHHUEM
JOCTH)KCHUN HAYKH U JIEATEIbHOCTHIO YYEHOTO; OCO3HAHHWEM JIMYHOTO BKJIa/Ja B MOCTPOEHUE
YCTOHYHBOTO OYyIYIIETO.

cTeTHUYECKOE BOCIUTAHHE:

3CTETUYECKUM  OTHOIIEHHMEM K  MHUpPY, BKIIOYas  3CTETUKY  MAaTeMaTHYECKUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3aJay, PEIICHHH, pacCyKIEeHUW; BOCHPUUMYHBOCTBIO K
MaTE€MaTUYECKUM aCleKTaM pPa3jIuvyHbIX BUJOB UCKYCCTBA.

dusznveckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO YMEHHSI IPUMEHATH MaTeMaTHUECKHE 3HAHUS B UHTEPECax 3[0POBOTO
u Oe3omacHOro oOpasza >KM3HU, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3J0pPOBBIO (3110pOBOE
nuTaHue, cOATaHCUPOBAHHBIN PEKUM 3aHATUN U OTHBIXA, peryisipHas Gu3nuecKas aKTUBHOCTB);
(bu3IEeCcKOro COBEPIIICHCTBOBAHMUS, npu 3aHATHIX CIIOPTHUBHO-03/I0POBUTEIILHON
JIeSITeIbHOCTBIO.

TpyaoBoe BocnuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HaHHEM I[EHHOCTH TPYIOJIOOUS; MHTEPECOM K Pa3TUYHBIM
chepam npodeccroHaTbHON NEATebHOCTH, CBSI3aHHBIM C MATEeMAaTHKON M €€ MPUIIOKCHUSIMU,
YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOP OyayIiel mpodeccuu U peaan3oBbIBaTh COOCTBEHHbBIE
JKU3HEHHBIC TUIAHBI; TOTOBHOCTBIO W CIIOCOOHOCTBIO K MaTE€MaTHYECKOMY OOpa3OBaHHUIO H
camM000pa30BaHHUIO Ha MPOTSHKEHUH BCEH KU3HU; TOTOBHOCTHIO K AKTUBHOMY YYaCTHIO B PEIICHUN
MPaKTUYECKHX 3a/1a4 MAaTEMaTUYECKON HAIIPaBICHHOCTH.

IK0JI0THYeCKOe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO HIKOJOTUYECKON KYIbTYpbl, NMOHUMAHWEM BIHUSHUSA COLUAIBHO-
HSKOHOMHUYECKHUX MPOLIECCOB HA COCTOSHHE MNPUPOJHOM W COIMAIBHOW CpeAbl, OCO3HAaHUEM
r100aMbHOTO  XapakTepa DJKOJOTHYECKHUX  MpoOJieM; OpHEeHTallMell Ha  MPUMEHEHHE
MaTeMaTHYECKUX 3HAHWUW JJISl PEIleHUs 3a/7ay B 00JIACTH OKPYXKAIOIIeH Cpelbl, MIaHUPOBaHUS
MOCTYIIKOB M OIIEHKH WX BO3MOXKHBIX TIOCTIEACTBUMN TSI OKPY>KAIOIIEH CpeIbl.

LleHHOCTH HAYYHOT0 MO3HAHUA:

c(hOpPMUPOBAHHOCTBIO MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH W OOIIECTBEHHON MPAKTUKH, TOHUMaHWEM MAaTeMaTUYeCKOW HAyKH KakK CQepbl
YEeJIOBEUECKOUW NESITEIIbHOCTH, ITANOB €€ Pa3BUTHUSI M 3HAYUMOCTH ISl Pa3BUTHS [IUBWIIH3AINN;
OBJIQJICHHEM SI3bIKOM MAaTEMATUKHU U MAaTEMaTUUYECKOM KyJIbTYypOi KaK CpEJICTBOM IMO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIIECTBIISITH MPOEKTHYIO U UCCIIEIOBATEIBCKYIO NEATEIbHOCTh WHINBUTYAIBHO
U B Ipynie.



METANPEIMETHBIE PE3YJIbTATHI

MetanpeameTHble pe3yabTaThl OCBOSHHSI POTrpaMMbl yueOHOro npeamera «MaTeMaTHKa»
XapaKTePU3YIOTCS OBJIAJICHUEM VHHUBEPCATHHBIMUA HO3HAGAM ESIbHBIMU OeliCTNEUsIMLU,
VHUBEPCANILHBIMU — KOMMYHUKAMUBHBIMU — OCliCBUAMU,  YHUBEPCANbHLIMU — PecyIsimUSHbIMU
OelcmeusIMu.

1) Yuueepcanvuvie nosnasamensusle oeticmsus, obecneuusarom opmuposanue 6a306vix
KOZHUMUBHBIX NPOYECCO8 00YHarowuxcsa (0c8oeHue Memooo8 NO3HAHUSA OKPYHCAIoWe20 Mupa,
npUMeHeHUe 102UYeCKUX, UCCIe008ameNbCKUX onepayuil, ymeHul pabomams ¢ ungopmayueti).

ba3oBble Jlornyeckue AecTBUA:

BBISIBJISITH M XapaKTEPHU30BaTh CYIIECTBEHHbIC MPU3HAKU MaTEMaTHYECKUX OOBEKTOB, MOHATHUH,

OTHONIICHUN MEXJIy WOHATUSAMH, (OPMYIUPOBATH OINPEACICHUS MOHATHH; YyCTaHABIUBATh

CYILIECTBEHHBIA MPU3HAK KJIacCU(PHUKAIMN, OCHOBAHUS JUIsl 0000IIEHUSI U CPAaBHEHUS, KPUTEPUU

MIPOBOAMMOTO aHAJIH3A;

BOCIIPUHUMATh, (OPMYIUPOBaTH W MNPEOOpPa3OBBIBATH CYXKACHUS: YTBEPAUTEIbHBIE U

OTpUIATEIIbHBIC, SAMHUYHBIC, YACTHBIC U OOIINE; YCIOBHEIC,

BBISIBJISITH MAaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3H U MPOTHUBOPEUUS B (paKTaX, TaHHBIX,

HAOJIOJICHUSX U YTBEPXKACHHSX; TpeiaraTh KPUTCPUU ISl BBISABICHUS 3aKOHOMEPHOCTEH U

MNPOTHUBOPEUHN;

JIeJIaTh BBIBOJIBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTHKH, JCIYKTHBHBIX W HHIYKTUBHBIX

YMO3aKIIOUEeHUN, YMO3aKIIFOUEeHUH 110 aHAJIOTUU;

MPOBOAMTH CAMOCTOSTEIBHO JIOKA3aTEIhCTBA MATEMAaTHYCCKUX YTBEPKICHHUH (TPSAMbIE W OT

MPOTUBHOTO), BBICTpAaUBaTh AapryMEHTAIUIO, TPUBOAUTH MPUMEPbl U  KOHTPIPUMEPHI;

000CHOBBIBATh COOCTBEHHBIC CYXKICHHSI  BHIBOJIBI;

BbIOUpaTh crmoco0 pelieHus yueOHOW 3a/adyu (CpaBHUBATh HECKOJIBKO BapHAHTOB pEIICHUS,

BEIOMpaTh HAHOOJIeE TIOXOASIINN C YIETOM CaMOCTOSITEIILHO BBIJICIICHHBIX KPUTEPHUEB).
ba3zoBble ucciieqoBaTe/IbCKHUeE 1eHCTBUSA:

UCIIOJIb30BaTh BOMNPOCHI KAaK WCCIICOBATCIBLCKUNA WHCTPYMEHT TIO3HAHHUS, (POPMYITHPOBATH

BONPOCH], (UKCHPYIOIIHE MPOTUBOpeUYne, MpobieMy, ycTaHAaBIMBaTh HCKOMOE W JaHHOE,

(bopMUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MTO3UITUI0, MHEHHE,

MPOBOAMTH CAMOCTOSITENIbHO CIUNIAHUPOBAHHBIM SKCIIEPUMEHT, UCCIIEIOBAHHUE 10 YCTAHOBICHUIO

OCOOCHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, SBJICHHS, MPOIECCa, BBISIBICHUIO 3aBUCHMOCTEH

MEXy 00bEKTaMH, SBICHUSMH, MPOIIECCAMU;

CaMOCTOSITENILHO (POPMYyITUPOBaTh O0OOMIEHUS W BBIBOABI 1O pPE3yJabTaTaM IPOBEAEHHOTO

HaAOIIO/IEHUS, UCCIIeIOBAaHUS, OIICHUBATh JOCTOBEPHOCTh MOTYYEHHBIX PE3yJIbTaTOB, BBIBOJOB U

000011IeHHNI];

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE IMPOIlEcca, a TaKKe BBIIBUTaTh MPEATOIOKEHUS O €ro

Pa3BUTHH B HOBBIX YCJIIOBHSIX.

Pabora ¢ nnopmanmeii:

BBISBJISITh JACPUIUTH WH(OPMANUU, JaHHBIX, HEOOXOAMMBIX I OTBETA HA BONPOC W IS
peIleHus 3aa9H;

BEIOMpaTh HHOOPMAIIHIO U3 UCTOYHUKOB PA3IIMIHBIX THIIOB, aHAIM3UPOBATH, CACTEMATH3UPOBATH
Y MHTEPIPETUPOBATHh HH(OPMALIUIO PA3TMYHBIX BUJOB U (DOPM MpEACTABICHHUS;
CTPYKTYpUPOBAaTh HH(OPMAIINIO, MPEICTABIATh €€ B pa3IMuHbIX (PopMax, HIUTFOCTPHUPOBATH
rpaduvecKku;

OIICHUBATh HAJEKHOCTh HH(POPMAIIMH 110 CAMOCTOSATEIHHO C(HOPMYITHPOBAHHBIM KPUTEPHSIM.

2) VnusepcanvbHnvle KOMMYHUKAmMUBHbIE Oelicmeusl, 00ecneuusarm c@opmMuposaHHoCb
COYUANBHBIX HABBLIKOE 00YYAIOUUXCA.

Oo0wmenne:



BOCIIPHHUMATh M (JOPMYJIMPOBATH CYXJIEHHUSI B COOTBETCTBUU C YCIOBUSMHU U LIEISIMUA OOLICHHUS;
SICHO, TOYHO, TPAMOTHO BBIPAKAaTh CBOIO TOUYKY 3PEHUS B YCTHBIX U IUCbMEHHBIX TEKCTaX, JaBaTh
MOSICHEHHUSI 110 XO/1y PELIEHHUs 3a/1a4l, KOMMEHTHUPOBATh MIOJyYEHHBIH PE3yJIbTaT;
B X07ie 00CY>KJICHHS 3a/1aBaTh BOIPOCHI 10 CYILIECTBY 00CYkK/1aeMOil TeMbI, TPOOIEMBbI, peraeMon
3a/1a4M, BBICKA3bIBATh WJIEH, HALIEJICHHBIC HAa MOUCK PELICHHUS; CONOCTABIATh CBOM CY)KIEHUS C
CYXKICHUSIMHU JIPYTHX YYaCTHHKOB JUAJOra, oOHapyKMBaTh pa3jivuude M CXOJCTBO IMO3UIUI; B
KOPPEeKTHOH (popme hopMyIHpOBATH pa3HOTIACHS, CBOM BO3PAKEHUS;
NPEACTABIATh PE3YNbTaThl PELIECHUs 3aJauyM, OSKCIIEPUMEHTAa, HCCIEAOBaHUsS, IPOEKTa;
CaMOCTOSITENILHO BBIOMPATh (POPMAT BBICTYIUICHHS € YUETOM 3a7a4 MPE3CHTALUU U OCOOCHHOCTEH
ayJIUTOPHH.

CoTpyaHunuecTBo:
MOHUMATh U UCIOJIb30BaTh MPEUMYIIIECTBA KOMAaH/IHOM U MHANBUAYAIBHON paOOTHI TP PELLICHUU
yueOHBIX 3ajay; MPUHUMATh LEJIb COBMECTHOH [€ATEIbHOCTH, IUIAHUPOBATH OpPraHU3aLUIO
COBMECTHON palOThI, pacHpenesiaTh BHIbI paboOT, JOroBapHBaThCs, OOCYXAaTh IpolLecc U
pe3yabTaT paboThl; 0000IIaTh MHEHHUSI HECKOJIBKHX JIFO/ICH;
y4acTBOBATh B IPYIIOBBIX (opMax padoThl (00CykAeHUS, 0OMEH MHEHH, «MO3TOBBIE IITYPMBbI»
Y UHBIE); BBIIOJIHATH CBOIO YaCTh paOOThI U KOOPIMHUPOBATH CBOU AEUCTBUS C IPYTUMHU WICHAMU
KOMaH/bl; OLIGHWBAaTh KayecTBO CBOErO0 BKJaJa B OOWIUMH MPOAYKT MO KPHUTEPUSM,
c(OpMyJIMPOBAHHBIM YYAaCTHUKAMH B3aUMOJIEHCTBUS.

3) Yuueepcanvnvie pecynamuenvie deiicmeusi, obecnewusaronm GopmuposaHue cmMulC08bIx
VCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHU.

Camoopranmu3anus:
COCTABIIATH TIJIaH, AITOPUTM PELICHUS 33]]a9H, BEIOUPATh CIIOCO0 pelIeHus ¢ y4ETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apTyMEHTUPOBATh U KOPPEKTUPOBATh
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(DOPMALIUU.

CaMOKOHTPOJIBb:
BJIAJICTh HABBIKAMU II03HABATEILHOW PE(IEKCHH KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBHUA M
MBICITUTENIBHBIX MTPOIECCOB, UX PE3YIbTATOB; BIAJAETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS
IpolLecca U pe3yJibTaTa pelieHHs] MaTeMaTHYeCKON 3a/1auH;
IPEIBUIETH TPYAHOCTH, KOTOPBIE MOT'YT BOZHUKHYTB ITPH PEIIEHUH 33Ja4H, BHOCUTh KOPPEKTHBBI
B JIESITEIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, JaHHBIX, HAWJAEHHBIX OIINOOK, BBISBIEHHBIX
TPYIHOCTEH;
OILICHMBATh COOTBETCTBUE PE3YJIbTATa LIETU U YCIOBUSAM, OOBIACHATH MPUYMHBI JOCTHXKEHUS WIN
HEJIOCTHKEHUS Pe3yJbTaToOB JIeATEIbHOCTH, HAXOJUTh OLIMOKY, 1aBaTh OLIEHKY PHOOPETEHHOMY
OTIBITY.

IMPEAMETHBIE PE3YJIBTATHBI
10 KJIACC

OnepupoBaTh NOHATUSAMH: TOUKA, NPsMasi, INIOCKOCTb.

IIpuMeHATh aKCMOMBI CTEPEOMETPUU U CIEACTBUSA U3 HUX IPU PELICHUU I€OMETPUUECKUX
3az1a4.

OnepupoBaTb MNOHATHSAMM: MApPAJUIENBHOCTh UM MEPHEHAMKYISPHOCTh MPSAMBIX H
IUIOCKOCTEM.

KnaccugunupoBars B3auMHOE pacloIOkKeHHe MPSMBIX U IUIOCKOCTEH B IPOCTPAHCTBE.

OnepupoBaTh MNOHATUSIMM: JABYTPAHHBIM yroy, TrpaHM JABYTPaHHOTO Yyria, pedpo
JBYTPaHHOIO yIJia; JUHEHHBIN yroJl ABYTPaHHOTO YIJIa; TpagyCcHas Mepa JBYTPaHHOIO yria.

OnepupoBaTh NOHSTHUSIMU: MHOTOTPAHHUK, BBIMYKJIBIH W HEBBINYKIBII MHOTOTPaHHUK,
AJIEMEHTBHl MHOTOTPaHHUKA, IPABUJIbHBI MHOTOTPAHHHUK.

Pacno3HaBaTh OCHOBHBIE BHIbl MHOTOTPAHHHMKOB (MHMpamMuia; Mpu3Ma, MPsIMOYTOJIbHBII
napaenenurnes, Kyo).



KnaccupunupoBarb MHOTOTpaHHUKH, BbIOMpas OCHOBAaHUS Uil  KJIACCH(HUKAIMU
(BBINYKJIBIE M HEBBINYKJIblE MHOTOTPAHHUKHU; IPABWJIbHbIE MHOTOTPAaHHUKHU; IpSMbIE U
HAKJIOHHBIE PU3MBI, ITAPAJUICIICTIATIC/IbI).

OnepupoBaTh NOHATUAMH: CEKYILAs INIOCKOCTh, CE4EHUE MHOTOTPAHHUKOB.

OOBSICHATH PUHLIMIIBI IOCTPOEHUS CEUEHUH, UCIIONb3Ys METO/L CIIE/I0B.

CrpouTh cedyeHus: MHOTOTPAHHUKOB METOJIOM CJIEZIOB, BBIIOJHATH (BBIHOCHBIE) IJIOCKHE
YEePTEkKH U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYp: BUI CBEPXY, COOKY, CHHU3Y.

Pemiath 3a1aun Ha HaXOKIEHUE T€OMETPUUECKUX BEIMUYMH 110 00pa3laM Uil ajJropuTMam,
OpUMEHSST U3BECTHBIC AHAJUTUYECKHE METObI MPH PEIICHUH CTAHIAPTHBIX MaTEMAaTUYECKUX
3aJjay Ha BBIYUCIICHHE PACCTOSHUN MEXAY ByMsl TOUKaMH, OT TOYKU A0 MPSAMOH, OT TOUKU IO
TUIOCKOCTH, M@Ky CKPEIIMBAIOIIUMUCS MPSMBIMHU.

Pemiate 3a1aun Ha HaXOKJIEHUE T€OMETPUUECKUX BEIMUYMH 110 00pa3laM Uil ajJropuTMam,
IOpUMEHSST U3BECTHBIC AHAJUTUYECKHE METOIbI MPH PEIICHUH CTaHIAPTHBIX MaTEMAaTUYECKUX
3ajjad Ha BBIYMCJICHUE YIVIOB MEXKAY CKPELIMBAIOIIMMUCS IMPSAMBIMU, MEXAY HpPSIMOMl H
IUIOCKOCTBIO, MY IJIOCKOCTSIMU, IBYTPAHHBIX YTJIOB.

Bbruucnate 00bEMBI M MIJIOLIAIM OBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma, MUpaMuza) ¢
npuMeHeHHeM (pOpMyIT; BBIYUCIISITh COOTHOIICHHS MEXKIY IIOLIAIIMU ITOBEPXHOCTEH, 00BbEMaMu
HOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHUSAMH: CHMMETPHUS B MPOCTPAHCTBE; IIEHTP, OCh U IUIOCKOCTH
CUMMETPUHU; HEHTP, OChb U INIOCKOCTh CHMMETPUH (PUTYDBI.

N3Bnekath, MpeoOpa3oBbIBATh U MHTEPIPETUPOBATH WHPOPMALIUIO O TMPOCTPAHCTBEHHBIX
reoMeTpuuecKux (purypax, npeicTaBIeHHYIO Ha YepTeKaxX U PUCYHKaX.

[lpumensTp reoMeTpuveckue (aKThl Ui PEHICHUS CTEPEOMETPUYECKHX — 3a/ad,
IPENoNaralolliuX HECKOJIBKO IIaroB pEIIeHUs, €ClIM YCJIOBUS IPUMEHEHMs 3a/laHbl B SIBHOM
dbopwme.

[TpuMmeHsaTh mpocTellMe NPOrpaMMHBIE CPEICTBA U BJIEKTPOHHO-KOMMYHHKALIMOHHBIE
CHCTEMBI IIPU PEUICHUN CTEPEOMETPHUCCKUX 3a]1aY.

[IpuBoANTE NpUMEpPbl MaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B TpUpOAE U KHU3HH,
pacro3HaBaTh MPOSIBJICHUE 3aKOHOB T€OMETPHUH B MICKYCCTBE.

[TpuMeHATh MOJyYEeHHBIE 3HAHMS Ha MPAKTUKE: aHAIM3UPOBATh pEAbHblE CUTYallud U
OPUMEHSATh  HM3YYCHHBIE TIOHATHS B  TpOIECCe IMOWCKAa  pEIIeHUS  MaTeMaTHYECKH
chopMyIMPOBaHHOW NPOOIEMbI, MOAEIUPOBATh pPEalbHblE CUTyallUd Ha S3bIKE TI'€OMETPHH,
UCCIIEIOBATh TOCTPOCHHBIE MOJENN C HMCIIONIB30BAaHUEM T€OMETPUYECKHX TOHSATHI M TEOpeM,
anmapara anreOpbl; penat NpakTUYECKUe 3ajaui, CBA3aHHbIE C HAXOXKAECHUEM IeOMEeTPUIECKUX
BEJIMYMH.

11 KJIIACC

OnepupoBaTh MNOHATUSAMHU: IMIMHIPUYECKAs MOBEPXHOCTh, OOpa3yloollye IUIMHIPHUYECKON
MOBEPXHOCTH; LWIMHJP; KOHWYECKass MOBEPXHOCTh, 00pa3ylolne KOHUYECKOH MOBEpXHOCTH,
KOHYC; cheprueckasi IOBEpXHOCTb.

PacnioznaBaTh Tena BpaieHus (LUJIMHIDP, KOHYC, cdepa u map).

OOBSICHATDH CIIOCOOBI MTOJTyYEHUS TeJl BpallleHuUs.

KnaccugunupoBars B3auMHOE pacioiokeHne cepsl U MI0CKOCTH.

OnepupoBaTh MOHATUSIMU: IIAPOBONM CETMEHT, OCHOBAaHHE CETMEHTA, BBICOTA CEIrMEHTa;
LIapOBOM CJIOM, OCHOBaHHE IIAPOBOTO CJIOSI, BBICOTA IAPOBOTO CJIOS; IIAPOBOM CEKTOP.

Bbruncnsate 00BbEMBI U IIJIOLIAAN TTOBEPXHOCTEW TN BpALICHHS, T€OMETPUUYECKUX TEN C
npUMEHEHHEM (OpMYIL.

OnepupoBaTh MOHATUSMU: MHOTOTPAaHHUK, BIHUCAaHHBIM B cdepy M OMHCAHHBIN OKOJIO
cdepsl; chepa, BIMCaHHAs B MHOTOTPAHHUK WM TEJIO BpPAIEHUS.

BbraucisTe COOTHOIIEHHS MEXAY TUIOMIAIIMU TOBEpXHOCTEN 1 00bEMaMU MOTOOHBIX TEl.



N300paxkaTh u3ydaemble (UTYphl OT PYKHM M C TPUMEHEHHEM IPOCTBIX UYEPTEKHBIX
UHCTPYMEHTOB.

BbInonHATE (BBIHOCHBIE) IIOCKHE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BUA
CBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHUS TEIl BPAIICHUSI.

W3BnekaTb, HHTEPIPETUPOBATh U MPEOOPa30BBIBaTh MH(POPMALMIO O MPOCTPAHCTBEHHBIX
TreOMETPUYCCKUX (PUTYpax, MPeICTaBICHHYIO Ha YePTEeKaX U PUCYHKAX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BBINONHATE NeCTBUS CII0KEHUSI BEKTOPOB, BBIMMUTAHUS BEKTOPOB M YMHOXKCHHSI BEKTOPA HA
YHCII0, 00BSACHATH, KAKUMHU CBOMCTBAMH OHHU 00JIaIatoT.

[TpuMeHSTH MPaBUIIO TapaIICIICHIIC .

OnepupoBaTb NOHATUSIMU: JAEKApTOBbl KOOPAMHATHI B IPOCTPAHCTBE, BEKTOP, MOAYJb
BEKTOpa, PABEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOpA, Yroj MEXIy BEKTOPaMH, CKAIIPHOE
MIPOM3BEICHNE BEKTOPOB, KOJUTMHEAPHBIC U KOMIUIAHAPHBIE BEKTOPHI.

HaxonuTh cyMMy BEKTOPOB U MPOM3BEICHUE BEKTOpPA HA YUCIIO, YOI MEXIY BEKTOPaMH,
CKaJISIpHOE TIPOM3BEICHUE, PACKIIAILIBATH BEKTOP IO TBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3anaBarh IUIOCKOCTh YPAaBHEHUEM B JICKAPTOBOW CHCTEME KOOPMHAT.

[lpumensTp reomeTpuueckue (akThl Ui PEHICHUS CTEPEOMETPUYECKUX — 3a/ad,
NPEIOIArarIIuX HECKOJIBKO IIaroB pEIICHUs, €CIM YCIOBUS NMPUMEHEHHs 3aJaHbl B SBHOU
dbopwme.

Pemrate mpocreiiiue reoMeTpuvecKue 3a1a4i Ha IPUMEHEHHUE BEKTOPHO-KOOPIUHATHOTO
MeTo/1a.

Pemrate 3amaum Ha JI0KA3aTENLCTBO MATEMATHYCCKUX OTHOLICHHA W HAXOXKICHHE
TCOMECTPHUICCKUX BCIWYHH I10 06pa3uaM WK aJiIrOpuTMaM, NPpUMCHIAS U3BECTHBIC METOJLI ITPU
pCLICHUH CTaHJAPTHBIX MATEMAaTHYECKUX 3a]1a4.

IIpuMeHATh NpOCTEMIINE MPOTPAMMHBIE CPEICTBA MU J3JIEKTPOHHO-KOMMYHMKALMOHHBIE
CHCTEMBI IIPU PEUICHUU CTEPEOMETPHUCCKUX 33/1au.

IIpuBoauTh IHpUMEPBl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOLE M IKU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB I'€OMETPUHU B HCKYCCTBE.

IIpuMeHATh MONy4YeHHBbIE 3HAHUSA Ha NPAKTUKE: AHAJIU3UPOBATh PEANBHBIC CUTYallUH WU
OPUMEHSTh HM3YyYEHHBIE TIOHATHUS B  TMPOLECCe TMOWCKAa PElIeHHUs  MaTeMaTUYeCKH
c(hOpMYJIMPOBAHHON TMPOOJIEMBI, MOJICIUPOBATH PEATBHBIC CUTYalldd Ha SI3BIKE TCOMETPHH,
HCCIIEIOBATh TMOCTPOEHHBIE MOJENTH C UCHOIB30BAHHEM T'€OMETPUUYECKUX TOHATUNH U TEOpeM,
arrapara anre6pbl; pemiaThb MPAKTHUYCCKUC 3aa4u, CBA3AHHBIC C HAXOXICHUEM I'COMETPUUCCKHUX
BEJIMYKH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC

Ne HaumeHnoBanue pa3ziesioB 1 TeM IpOrpaMMbl ‘ KosmuectBo yacoB ‘ DnekTpoHHbIE (IUPPOBEIE)

n/m Bcero| KoHrposbHbie [IpakTryecKue obpasosatenbHbIe PeCypehl

paboThI paboThl
|l HBBGI[GHI/IC B CTEPEOMETPHUIO H 10 H H H ‘
2 [Ipsimble u mtockocTH B npoctpancTse. [lapamiensHocTb 12 1
MPSIMBIX | IJIOCKOCTEHN

|3 HHepHeHL[I/IKyJI}IpHOCTB NPSAMBIX U TJIOCKOCTEH H 12 H H H ‘
|4 HYFJIH MEXy NMPSAMBIMU U MJIOCKOCTSIMU H 10 H 1 H H ‘
|5 HMHOFOFpaHHI/IKI/I H 11 H 1 H H ‘
|6 HO6LéMLI MHOTOT'PaHHUKOB H 9 H 1 H H ‘
|7 HHOBTOpeHI/IeI CEYEHMS], PACCTOSIHUS U YIJIbI H 4 H 1 H H ‘
|OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME | 68 | 5 I 0 [ |




11 KJTIACC

Ne ni/mm HanmeHnoBaHue pa3fenoB U TEM IIPOrpaMMBbl ‘ KonuuecTBo 4acos ‘ OnexTpoHHbIe (LUPPOBBIE) 00pa3oBaTEIbHBIE PECYPCHI
‘Bcero‘ ‘KOHTpOJ‘ILHBIe pa6OTBI‘ ‘HpaKTI/I'-IeCKI/IC pa6OTI>I‘

L |Tera spacins [ 12 ] | | |

2 OGuéut ten L5 ] ! | | |

|3 HBCKTOpBI 1 KOOPJIUHATBI B IPOCTPAHCTBE H 10 H 1 H H ‘

|4 HHOBTOpeHI/Ie, 000011eHNe, CCTEMaTH3alHs 3HaH1/H71H 7 H 1 H H ’

(OBLLEE KOJIMUECTBO YACOB I10 ITPOTPAMME || 34 | 3 [ [ |




