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MNOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma ydebHoro kypca «l'eomeTpusi» 0a3z0BOro ypoBHS IS
obyuarommxcst 10 —11 kiaccoB paspabotana Ha ocHoBe DenepaabHOTO
rocyapCTBEHHOT0 00pa30BaTeNIbHOTO CTaHAapTa CpeHero oo1ero o0pa3oBaHusi, ¢
y4€TOM COBPEMEHHBIX MHUPOBBIX TPEOOBAHUH, PEIBABISIEMBIX K MATEMAaTHUYECKOMY
0o0pa30BaHMIO, U TPAAULUNA POCCUICKOTO oOpa3oBaHus. Peanusanust mporpammsl
oOecrieuynBaeT OBJIaJICHUE KIIOYEBBIMU KOMIIETEHIUSMU, COCTABIISIIONIUMUA OCHOBY
JUTSI CAMOPA3BUTHS M HEMTPEPHIBHOTO 00pa30BaHusl, IETOCTHOCTh OOIIEKYJIBTYPHOTO,
JMYHOCTHOT'O ¥ MIO3HABATEIBLHOTO Pa3BUTHUS JIMYHOCTH O0YUYaOIIUXCS.

HEJIN N3YYEHUA YYEBHOI'O KYPCA

BaxxHOCTh ydeOHOro Kypca T€OMETPUM Ha YPOBHE CpPEIHEro OOUIEro
oOpa3oBaHMsl OOYCIIOBJIEHA MPAKTUYECKON 3HAYUMOCTBIO METANpeIMETHBIX U
IPEIMETHBIX PE3yJIbTaTOB OOY4YEHHs] F€OMETPUM B HANpaBICHUH JUYHOCTHOIO
pa3BuTHs oOydarouuxcsi, (GOpMHpPOBaHUA (PYHKIMOHAIBHOW MaTeMaTHYECKOM
IPAMOTHOCTH, U3yYEHHUS IPYTUX Y4eOHBIX NTUCUUILIMH. PazButre y oOydarommxcs
NPaBUIBHBIX TMPEACTABICHUN O CYIIHOCTH M TIPOUCXOKIECHUU TE€OMETPHUUECKHX
abcTpakiuii, COOTHOLIEHUWU pPEAJTbHOIO M HUJCAIBHOTO, XapaKTepe OTPAKEHUS
MaTEMATUYECKON HAYKOU SIBJIEHUN U MPOLIECCOB PEATBHOIO MUPA, MECTE T€OMETPUU
B CUCTEME HayK M POJIM MAaTEMaTUYECKOTO MOAECIUPOBAHUS B HAYYHOM MO3HAHUU U
B MIPAKTHKE CIIOCOOCTBYET (POPMUPOBAHHUIO HAYYHOI'O MUPOBO33PEHHUS YUAIIUXCS, A
TaK)K€ KaueCTB MBbIIUICHUS, HEOOXOJUMBIX [UIsl aJanTalid B COBPEMEHHOM
o011ecTBe.

['eomeTpus sBAsieTCsl OJHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmero o00pa3oBaHMs, TaK Kak OOECIEYMBAET BO3MOXKHOCTh H3YYEHHUS Kak
JTUCHUIUIMH €CTECTBEHHO-HAYYHOUM HANPaBIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIIIEHHE, (OPMUPYEMOE MPU H3YYEHHH OOYYaIOUIUMUCS
MNOHATUIHBIX OCHOB F€OMETPHUH M TIOCTPOEHUH LEMOYKHU JOTUUECKUX YTBEPKICHUN
B XOJI€ PEIICHHs T€OMETPUYECKUX 3a7ady, YMEHUE BBIABUTATb M OINPOBEPrarh
TUIOTE3bl HEMOCPEJICTBEHHO HCIOIB3YIOTCA MPHU PEIICHUH 33ad €CTECTBEHHO -
HAy4YHOT'O LIMKJIA, B YACTHOCTHU U3 Kypca (PU3UKHU.

YMeHHE OpUEHTHPOBATHCS B MPOCTPAHCTBE WUIPAET CYIIECTBEHHYIO POJIb BO
BCEX 00JIaCTAX NEATENbHOCTH ueioBeka. OpHeHTalus 4eloBEeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJIMMOE YCIOBHE €ro COLMAIbHOrO ObITHS, (opMa
OTPaKEHUSI OKPY’KAIOLIEr0 MHpa, YCIOBHE YCIHEIIHOIO IMO3HAaHUS M AKTUBHOI'O
npeoOpa3oBaHus  JIEUCTBUTENBHOCTH. OnepupoBaHHE  MPOCTPAHCTBEHHBIMU
oOpazamMu 0ObEIUHSAET pa3HbIe BUAbI YYEOHON U TPYIOBON JESTEIbHOCTH,

ABIIACTCA OJHHM H3 HpO(I)CCCI/IOHaJIBHO BaXXHBIX Ka4Y€CTB, IIOOTOMY AaKTyajlbHa



3amaya (HOpMUPOBaHHS y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIIICHUS Kak
pPa3HOBUIHOCTH OOPa3HOTO MBIIUICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON JAESITENFHOCTH IO MHOTUM HaIPaBICHUSM.

[lenp ocBoeHmsI mporpammbl yueOHoro kypca «['eomerpusi» Ha 0a30BOM
ypoBHE O0OydeHHs — o00meoOpa3oBaTelbHOE U OOMIEKYJIbTypHOE pa3BUTHE
oOyuaroiuxcs yepe3 o0ecrneyeHne BO3MOKHOCTH TPUOOPETEHHUS U UCTIOIb30BaHUS
CHUCTEeMAaTUYECKUX T€OMETPUYECKUX 3HAHUMN U ICUCTBUH, CTIeHU(UIHBIX TECOMETPHH,
BO3MOXXHOCTH YCIICIIHOTO TPOJOJDKEHUsT 00pa3oBaHUS MO CHEIUATBHOCTSIM, HE
CBSI3aHHBIM C MTPUKJIATHBIM HCIIOJIb30BAHUEM T€OMETPHH.

[IporpaMmMa no reomeTpun Ha 0a30BOM YypOBHE MpeJHa3HAuYe€Ha MJis
00y4aroIuXcs CPEAHEH MIKOJIbI, HE UCIIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHCHUN Ha
YpPOBHE OCHOBHOTO o0ImIero oOpaszoBaHusi. TakuM o0Opa3zoM, oOydaromniuecs Ha
0a30BOM ypOBHE JOJKHBI OCBOUTH OOIINE MaTEMaTUUYECKUE YMEHUS, CBSI3aHHBIE CO
celu(pUKOl TeoMeTpUrn U HEOOXOAUMBIE Ui )KM3HU B COBPEMEHHOM OOIIECTBE.
Kpome 3Toro, oHu UMEIOT BO3MOXKHOCTh U3yUUTh TEOMETPHIO O0iee TIyOOoKo, eCiu
B JaJbHEHUIIEM BO3HMKHET HEOOXOAMMOCTh B TEOMETPUYECKUX 3HAHUAX B
po¢eCCUOHATIBHOU JIEATEIIbHOCTH.

JlocTmkKeHre 1LeM OCBOEHHS MpOrpamMMbl 00ECIIEUMBACTCS PELIEHUEM
COOTBETCTBYIOIIMX  3a4ady. llpuopureTHeIMM 3a7adyaMH  OCBOGHHMS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBisitoTCs:

- (QopMupOBaHUE TIPEACTABICHUS O TEOMETPUM KaK YacTh MHPOBOM
KyJbTYPBI K OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAFOIIIM MUPOM;

« (opMupoBaHUE TIPEACTABICHHUS] O MHOTOTPAHHUKAX U TEJIaX BpAICHUS KaK
0 B@XHEUIIMX MaTEMaTHYECKUX MOJACIISAX, MO3BOJIIONINX OIHCHIBATH U
W3ydaTh pa3HbIC SBJICHUS OKPYKAIOIIETO MUPA,

- (opMupoBaHUE YMEHUS PACIIO3HABATH HA YEPTEKAX, MOJICIISIX U B peaTbHOM
MHPE MHOTOTPAaHHUKH M TeJla BPAIIICHHUSI,

+ OBJIQJICHUE METOJIaMU PEIICHUS 3a/lad Ha MOCTPOSHUS Ha M300paXEHUSIX
MIPOCTPAHCTBEHHBIX (PUTYD;

- (QopMHpOBaHWE YMEHHS OIECPUPOBATH OCHOBHBIMH IOHSATHSIMH O
MHOTOTPAaHHHUKAX ¥ TeJlaX BPAIICHUS U UX OCHOBHBIMHU CBONCTBAMU;

+  OBJIAJCHHUEC AITOPUTMAMH PEIICHUS OCHOBHBIX  THIIOB 3a/1a4Y;
dbopMHpOBaHNE YMCHUS MIPOBOJIUTh HECJOXKHBIE  JOKa3aTeJIbHBIC

pacCyKACHuA B XOAC PCHICHUA CTCPCOMCTPUYCCKHUX 3aaad M 3a7aad C
MMPAKTHYCCKUM COACPIKAHNCM,

*  PA3BHUTHC MHTCIJICKTYAJIbHBIX U TBOPUCCKUX CIIOCOOHOCTEM 06yqa}01u1/1xc;1,
MMO03HABATEIbHOU AKTHUBHOCTH, HUCCICIOBATCIBCKHUX YMGHHﬁ, KPUTHYHOCTH



MBIITJICHUA

« (QopmupoBanue HyHKIIMOHATHLHOW IPAMOTHOCTH, PETICBAHTHON T€OMETPHH:
YMEHUE PACIIO3HABATH MPOSBICHHS T€OMETPHUUECKUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEH B pEATbHBIX KU3HEHHBIX
CUTYyallUsIX W TPU U3YYCHUH JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBHCHUMOCTEl U 3aKOHOMEpPHOCTEW, (OPMyIHpOBaTh HUX Ha S3bIKE
T€OMETPUHU U CO3/1aBaTh FEOMETPUYECKHE MOJAEIIN, IPUMEHITh OCBOEHHBIM
FEOMETPUYECKHI ammapaTr [Uisl PEeHIeHUs] MPaKTHKO-OPUEHTUPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MMOJTYYEHHBIE PE3yJIbTaThI.

OTIMYUTENBHON OCOOEHHOCTBIO MPOTPAMMBI SIBJISIETCSI BKJIIOYEHHE B KypC
CTEpPEOMETPUH B HAaYaJle €ro U3y4yeHHUs 3a7a4, PeIIaeMblX HA YPOBHE HUHTYUTHBHOTIO
MO3HAHUA, U ONpPENENEHHBIM 00pa3oM OpraHM30BaHHAas padoOTa HaJl HUMH, YTO
CHOCOOCTBYIOT Pa3BUTHIO JIOTMUECKOTO M IPOCTPAHCTBEHHOI'O MBILUICHHUS,
CTUMYJIUPYET NPOTEKAHNE UHTYUTHUBHBIX ITPOLIECCOB, MOTUBUPYET K NAJIBHEUILIEMY
U3YYEHUIO IIPEIMETA.

[IpeanouTeHue OTHAETCA HAIISIIHO-KOHCTPYKTUBHOMY METOJY OOYy4Y€HHUs, TO
€CTh TEOPETUYECKHUE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTbH MPEAMETHO -
IIPAaKTUYECKOM JEeATEIbHOCTH. Pa3BUTHE IPOCTPAHCTBEHHBIX IPEICTABICHUNA Y
YUYaIUXCS B KypCe CTEPEOMETPHUH MMPOBOJUTCA 3a CUET PELICHHUS 3a/1a4 HA CO3/1aHUE
MPOCTPAHCTBEHHBIX OOpa30B M 3aJad Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Cosznmanue o0pa3a MOPOBOJUTCS C ONOPONM HAa HAMISAHOCTh, a
ornepupoBaHue 00pa3oM - B YCIIOBUSX OTBJICYEHHS OT HATJITHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEPKAHUS.

OcHOBHBIE coaepkaTenbHble JIMHUU Kypca «I'eomerpum» B 10—11 kmaccax:
«MHororpanHukny, «IIpsiMble U TUIOCKOCTH B MPOCTPAHCTBE», «Tena BpalieHus»,
«BeKTOpbl M1 KOOPAMHATHI B MPOCTPAHCTBE». POPMUPOBAHUE JIOTHUECKUX YMEHUN
pacrnpezensercss He TOJIBKO MO COJIepKaTeIbHBIM JIMHUSAM, HO U 110 Toj1aM 00y4eHus
Ha YPOBHE CPEIHETO O0IIero 00pa3oBaHMUsI.

ConepxaHnue 00pa3oBaHHs, COOTBETCTBYIOIIEE MNPEAMETHBIM pe3yJbTaTam
OCBOCHMSI paboueld MporpamMMmbl, pacHopeneNéHHbIM MO TrojJaM oO0y4eHwus,
CTPYKTYPHUPOBAHO TakuM o00pa3oM, 4YTOObI OBJIAJIECHUE TIE€OMETPUUECKUMU
NOHATUSAMU M HaBBIKAMH OCYIIECTBIISUIOCH MOCIEAOBATENBHO U MOCTYNATENBHO, C
COOJIIOICHHEM IPUHLIMIIA PEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKJIIOYAIIUCH B
OOLIyI0 CHUCTEMY T€OMETPUYECKUX MPECTAaBICHUN OOyYarouuxcs, pacuupss u
yrayOnsis e€, o0pa3ysi MpOYHble MHOKECTBEHHbIE CBSA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reometpun otBoautTcsa 2 yaca B Henento B 10 knacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a Ba roga ooydenust - 102 yueOHbIX daca.



COAEPXKXAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TOHATHS  CTEpeOMETpUM. Touka, mpsAmas, IJIOCKOCTb,
npoctpaHcTBO. [loHsTHE 00 aKCMOMAaTUYECKOM IOCTPOCHUU CTEPEOMETPUU:
AKCUOMBI CTEPEOMETPUU U CIICICTBUS U3 HUX.

B3anMmHOEe pacnosioXeHHe NPSMBIX B INPOCTPAHCTBE: IEPECEKAIOLIUECS,
MapajuiejibHble W CKpelMBaroluecs npsMble. [lapaiuienbHOCTh NOPSAMBIX U
IUDIOCKOCTEM B IPOCTPAHCTBE: MapajulelIbHbIE IMpPsAMBbIE B  MPOCTPAHCTBE;
MapAJUIEIBHOCTh TPEX NPSAMBIX; NAPAJIEIBHOCTDh MPSIMOM U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMH; YrOJ MEXAY TMPSIMBIMA B TPOCTPAHCTBE.
[TapajuieTbHOCTH IIOCKOCTEN: MapauieIbHbIE INTIOCKOCTH; CBOMCTBA MapasjIeIbHbIX
miockoctet. [Ipocreiime npocTpaHCTBEHHBIE (PUTYPHI HA IUIOCKOCTH: TETPadp,
KyO, apasuiesienuIie]; TOCTPOESHUE CEUCHUM.

[lepneHAUKYISIPHOCT NPSIMOWM M TIOCKOCTH: MEPIEHINKYISPHBIC NPSIMBIC B
MPOCTPAHCTBE, MPSIMBIC MMAPAUICIBHBIE W TNEPHEHIUKYISPHBIE K IUIOCKOCTH,
MPU3HAK TEPIECHAUKYJIIPHOCTH NPSMOM M IUIOCKOCTH, Te€OopeMa O MNpIMOu
MEPIIEHAUKYJISIPHON IUIOCKOCTU. YTJIbl B IPOCTPAHCTBE: YrOJ MEXAY MPAMON M
IUIOCKOCTBIO;  JIBYTPAHHBIA  YroJ, JIMHEWHBIM yroJ JBYIPAaHHOIO  yrIJa.
[TepnieHaUKyISIp U HAKIIOHHBIE: PACCTOSTHUE OT TOYKH JI0 TIIOCKOCTH, PACCTOSIHUE OT
NpsSIMOM JI0 TUIOCKOCTH, MPOEKIUsA (PUTyphl Ha TIOCKOCTh. [lepreHIuKyIspHOCTD
IUIOCKOCTEN: NPU3HAK INEPIEHAUKYJSPHOCTH JBYX IUIOCKOCTEW. Teopema o Tpéx
MEPIICHAUKYJISPax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTPaHHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIBIC U
HEBBINYKJIBIE MHOTOTPAaHHUKH; pa3BEPTKa MHororpaHHuka. [Ipusma: n- yronpHas
pu3Ma; TPaHW ¥ OCHOBAHMS TMPU3MBI; MpsMas U HAKJIOHHAS MPU3MbI; OOKOBasi U
MOJIHAA ITOBEPXHOCTh MIPU3MBL. [Tapannenenunen, MPSMOYTOJIbHBIN
napajyiefienune; U ero cBoucTBa. llupamupa: n-yronpHas nupamuja, TpaHd U
OCHOBaHUE MUPaMU/IbI; OOKOBAs U MOJIHAS TOBEPXHOCTh MUPAMUJIBL; TIPABUIbLHAS U
yCceu€HHasd TNUpaMuia. OIJEMEHThl TMpHU3Mbl W nOupaMuiabl. [IpaBuiibHbIE
MHOTOTPaHHUKHU: TOHATUE MNPABWIBHOTO MHOIOTPAHHUWKA; MpPaBWJIbHAsA IPU3Ma U
NpaBWIbHAs MNHpaMHUAa; TMpPaBUIbHASA TPEYrojibHasg NUpamMuJa MW MPABHIbHBIN
Terpa’ap; kyO. IlpenacraBieHre O MPaBUIBLHBIX MHOTOTPAHHHMKAX: OKTadIp,
noaekadip U ukocadap. CeueHus Npu3Mbl M TUPaAMUIbI.

CumMmeTpusi B NMPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKHU, MHPSIMOM,
MJIOCKOCTU. DJIEMEHThI CHMMETPUH B MUPaMUJAX, MapaJlieienuIeiax, IpaBUiIbHbIX
MHOTOIrPaHHUKAX.



BriunciieHre 37eMEHTOB MHOTOTPAHHUKOB: péOpa, AuaroHaiu, YIJIbL.
[Inomanes OOKOBOM NOBEPXHOCTH MW TMOJHOW IOBEPXHOCTH MPAMOW IPU3MBL,
IUIONIA/Ib OCHOBaHMI, TeopemMa 0 OOKOBOM MOBEPXHOCTH MpAMOM npu3Msl. [1nomans
OOKOBOW TOBEPXHOCTH W TMOBEPXHOCTH MPaBUIBLHON MNHUpaMUIbI, TEOpeMa o
mioaau ycedéunou nupamusl. [lonstue 06 06béme. OO0BEM MUpaMUIbI, TPU3MBI.

[Tomo6ubie Tenma B mpoctpaHcTBE. COOTHOIICHUS MEXAY IUIOMAIIMU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEJL.

11 KJIACC

Tesia Bpalmenus

HunuHaapuyeckas IIOBEPXHOCTB, oOpa3yromue IWIMHAPUY €CKOU
MOBEPXHOCTH, OCh HWIMHAPUYECKON MOBEpXHOCTU. L{nmuHap: ocHOBaHMs U OOKOBas
MOBEPXHOCTh, 00pa3yrouas u 0Ch; IIIONIaAb OOKOBOM M MOJHOM MOBEPXHOCTH.

Konunueckass moBepxXHOCTb, 00pa3ylol[ie KOHUYECKOW MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKOH moBepxHocTU. KoHyC: ocHOBaHME U BeplIMHa, o0pa3yromas
Y OCh; IUIOIIAh OOKOBOU U MOJIHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yolue
Y BBICOTA; OCHOBAHUS U OOKOBAsi IOBEPXHOCTb.

Cdepa u map: HeHTp, paguyc, IUAMETP; IUIOMIAIb MOBEPXHOCTH CQEpHI.
B3aumnoe pacnonoxenue cepsl U MIOCKOCTH; KacaTeldbHasi MIOCKOCTh K cepe;
TI0IA b ChEpHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMOuHanuu Ten BpaiieHus: K MHOTOTPaHHUKOB. MHOTOrpaHHUK, OTIMCAHHBIN
okoJio cdepsl; chepa, BMcaHHAsS B MHOTOTPAaHHUK, WU TEJIO BPAILICHHUS.

[Tonsarue 06 o6béme. OcHOBHBIE CBOMCTBa 00bEMOB Tell. Teopema 00 00bEMe
IPSIMOYTOJIBHOTO MapaJijiesienuneaa u ciueacTBus u3 He€. O0bEM HMIMHAPA, KOHYCA.
O0BEM mapa u wiomaab chepsl.

[TomoOuble Tenma B mpocTtpaHcTBe. COOTHONMICHUS MEXKIY IUIOMIAAsIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuenus munHApa (MapauiebHO U MEPIICHIUKYIISIPHO OCH), CEUCHUS KOHYCa
(mapasnienbHOE OCHOBAHUIO U MPOXOJIAIIEE Yepe3 BEPILINHY), CEUYEHHUs 1apa.

BeKkTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha miiockocTu U B ipocTpaHcTBe. CIOXKEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4yucio. PaznoxkeHue BEKTOpa Mo TPEM HEKOMIUIaHAPHBIM
BektopaMm. [lpaBwio mnapamnenenunena. Pemenue 3amad, CBSI3aHHBIX C
IIPUMEHECHUEM TIPABUJI JEUCTBUN ¢ BeKTOpaMu. [IpssmMoyronbHas cucrema
KoopauHaT B mnpoctpaHcTtBe. KoopnuuHatel BekTopa. IIpocreiimme 3amaun B
KOOpJIMHATax. Yrojd Mexay BekTopaMu. CKalsIpHOE MPOU3BEIECHUE BEKTOPOB.
BriuncneHne yrioB Mexay NpSMbIMU U TUIOCKOCTSIMHU. KOOpJIMHATHO -BEKTOPHBII
METO/1 IIPU PELICHNH F€OMETPUYECKHX 3a/a4.



IHIJIAHUPYEMBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIbTATBI

JIM9HOCTHBIE pe3yabTaThl OCBOSHHS MPOTPAMMBI Y4eOHOTO TpeaMera
«MareMaTuka» XapakTepu3yrTCs:

I'pa:xxnanckoe Bocnuranue:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YUaIOIIEerocs: Kak aKTUBHOTO
U OTBETCTBEHHOIO WiI€HAa POCCHMCKOro OOINEecTBa, MPEACTaBICHUEM O
MaTeMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBICHUU,
MpoNEAyp TPaKIAHCKOrO 0OIIecTBa (BBIOOpPHI, OMNPOCHI U Tp.), YMEHHUEM
B3aUMOJICHCTBOBaTh C COLMAIBHBIMU HWHCTUTYTAMH B COOTBETCTBHUH C UX
GYHKIUSIMY 1 HA3HAYCHUEM.

IIaTpuoTnyeckoe BOCIUTAHME:

c(hOpPMHUPOBAHHOCTHIO POCCUUCKOMN TPaKIAHCKON MICHTUYHOCTH, YBAXKEHUS K
IPOILIOMY U HACTOSIIEMY POCCUHCKOM MAaTEeMaTUKH, [ICHHOCTHBIM OTHOLIEHUEM K
JOCTUKEHUSM POCCUNCKUX MATEMATUKOB U POCCUICKOM MaTeMaTUYECKOU IIKOJIbI, K
UCIIOJIb30BAHUIO ATUX JIOCTMXKEHHH B JPYTUX HayKax, TEXHOJIOTHX, chepax
SKOHOMMKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHHUA, JTUYECKOTO  TOBEICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUXKEHUU HAYKU U JEATEIbHOCThIO
y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIaJa B TOCTPOCHUE YCTOMUHUBOTO OYIYIIETO.

JcTeTn4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOUIEHWEM K MHPY, BKJIIOUYasl 3CTETUKY MaTEMATHYECKHUX
3aKOHOMEPHOCTEM, OOBEKTOB, 3a1ad, PEIIEHN, pACCYX/ICHUI;
BOCIIPUUMYHUBOCTBIO K MATEMaTHYECKUM acIEKTaM Pa3IudHbIX BUIOB UCKYCCTBA.

du3zuveckoe BOCIUTAHUE:

c(hOPMHUPOBAHHOCTHIO YMEHHUS TPUMEHSATH MaTEMaTUYECKUE 3HAHUS B
MHTEpecax 3I0pOBOTo U 0€30MacHOro 00pasa KU3HHU, OTBETCTBEHHOTO OTHOIIECHUS K
CBOEMY 3JI0POBBIO (37I0pPOBOE THUTAHUE, COATAHCHUPOBAHHBIA PEKUM 3aHATHUA U

OT/bIXa, peryJispHas dusnueckas AKTUBHOCTb); bu3nuecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUSIX CIIOPTUBHO-03/J0POBUTEIHHOM
NEeSATEIbHOCTBIO.

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHMEM IIEHHOCTH TPYIOIIO0HS; UHTEPECOM K
paznuHbIM chepam podheCCUOHATBHOM ASSATETbHOCTH, CBI3aHHBIM C MATEMATHUKOM
u e MNPWIOKEHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BBIOOp OyayIIeH
podecCum 1 peaan30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;



TOTOBHOCTBIO M CHOCOOHOCTBIO K  MaTEMaTHYECKOMY OOpa3OBaHHIO U
caM000pa30BaHUIO Ha TMPOTHKCHUM BCEW >KU3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 33/1a4 MaTEMaTHIECKON HAIIPaBICHHOCTH.

IKOJIOTNYECKOe BOCTIUTAHUE:

c(OPMHUPOBAHHOCTHIO JKOJIOTMUECKOW KYJIbTYpbl, MOHUMAHUEM BIUSHUS
COIMATBHO-PKOHOMHYECKUX TPOIIECCOB Ha COCTOSIHHE MPUPOTHON M COIMATIHLHOM
Cpembl, OCO3HaHWEM TJOOAJIBHOTO  XapakTepa JKOJOTHYECKUX  MpoOsieM;
OpUEHTallMeld Ha MPUMEHEHHE MATeMAaTHYEeCKUX 3HAHUW JUIsl pelleHus 3a]ad B
00J1aCTH OKpYXaIolleH Cpelibl, INIAHUPOBAHUS TIOCTYIIKOB U OIICHKU WX BO3MOXKHBIX
MOCJICJICTBUMN ISl OKPY>KAIOIICH CPeIbI.

IleHHOCTH HAYYHOTO IO3HAHMS:

c(hOpPMHPOBAHHOCTHI0O MHPOBO33PEHHS, COOTBETCTBYIOMIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HaykKu U  OOIIECTBEHHOM  MPAKTHKW, [OHUMaHUEM
MaTEMaTUYECKOM HayKu Kak c¢epbl YeIOBEUECKOW JACSTENbHOCTH, JTaroB €&
Pa3BUTHS W 3HAYMMOCTH JUIA Pa3BUTUSA I[MBWIM3AIIMN; OBJAJCHUEM SI3bIKOM
MaTeMaTUKd W MaTEeMaTUYeCKOW KyJIbTypOH KakK CpEACTBOM ITO3HAHHMS MHPA;
TOTOBHOCTBIO OCYIIICCTBJISATh IPOCKTHYIO W HCCIIECIOBATEILCKYIO JESITCIBHOCTD
UHIMBUYaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbIe pe3yabTaThl OCBOCHUS MPOTPpaMMbl YYeOHOTO MpeaMera
«MaremaTuka» XapaKTEPHUIYIOTCS OBJIaJICHUEM YHHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  YHUBEPCAILHbLIMU — KOMMYHUKAMUBHBIMU
0elcCmeusaMuU, YHUBEPCANbHbIMU Pe2YIMUBHBIMU OeUCTNEUIMU.

1)  Vuusepcanvnvie  nosnasamenvmvlie  Oeticméus,  obecneuusaom
Gdopmuposanue 0a306bIX KOSHUMUBHBIX NPOYECCO8 odYuaowuxcs (oceoenue
Memoo08  NO3HAHUS — OKpYJcalowe2o  Mupa,  NpuMeHeHue  J10SUYECKUX,
UCCIe008ameNbCKUX onepayull, ymeHuti pabomamso ¢ ungopmayueti).

ba3oBble 1ornueckue AecTBUs:

+  BBIABIISATH U XapaKTEPH30BaTh CYIICCTBCHHBIC NMPU3HAKH MATEMaTHYCCKUX
O00OBEKTOB, TOHSATHH, OTHOIICHUH MEXAY IOHATHAMH; (HOPMYJIUPOBATH
ONpe/e/icHUs]  MOHATHH;  yCTaHABIMBATh  CYIICCTBCHHBIH  MPU3HAK
KJaccu(uKaluy, OCHOBAHMS MJii OOOOIIEHHS W CpaBHEHMs, KPUTEpUU
IIPOBOJIMMOI0 aHAJIN3a;

- BOCIPHHHMATh, (POPMYJIHpOBaTH W  NPeoOPa3OBBIBATH  CYXKJICHUS:
YTBEPIUTEIIbHBIE W OTPHUIATENbHBIC, CIWMHUYHBIC, YACTHBIC WM OOIIHE;
YCIIOBHEIE;

* BbBIABJIATDH MaT€MaTUu4YCCKHUC 3dKOHOMCPHOCTH, B3aMMOCBA3HU )51



MPOTUBOpPEUNs B (DaKTax, JaHHBIX, HAOIIOICHUSAX U YTBEPKICHUSX;
npeaiaraTb KpUTEPHUH JIJIS1 BBISIBJICHUS 3aKOHOMEPHOCTEN U MPOTHUBOPEUYUNH;
JieJ1aTh BBIBOJBI C MCIIOJNIB30BAHHEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX U
WHJIYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIFOUEHHI M0 aHAJIOTUH;
IPOBOJIUTH CaMOCTOSITEJIBHO JI0Ka3aTeNIbCTBA MaTEeMaTHYECKUX
YTBEpKACHUN (TIPsIMbIE U OT MPOTUBHOTIO), BBICTPAUBATh apryMEHTALMIO,
OPUBOJAUTH TMPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYKJE€HUS U BBIBOJBL

BBIOMpATh CHoco0 pemieHuss y4eOHOM 3amaud (CpaBHHUBATh HECKOJIBKO
BApUAHTOB pEIICHUs, BBIOUpPATh HauMOoOJiee MNOAXOASAIIMH C y4ETOM

CaMOCTOSTENIbHO BbIIEJIEHHBIX KPUTEPHUEB).

Ba3oBLlIe ucciieqoBarejLCKue J1eCTBUA:

MCIIOJIb30BaTh BOMPOCHI KaK HCCIIEIOBATENbCKH MHCTPYMEHT MO3HAHMUS,
(opMynHpoBaTh BOMPOCHI, (UKCUPYIOLIME MPOTUBOpEUHE, MpodIeMy,
yCTaHABIMBAaTh HCKOMOE M  JaHHOe, (OPMHUPOBATh  THUIOTE3Y,
apryMEHTHPOBATH CBOIO MO3UIINIO, MHCHHUE;

MPOBOINUTH CaMOCTOSITEITEHO CTUIAaHUPOBAHHBIH HKCIEPUMEHT,
WCCIIEIOBAaHNE 10 YCTAHOBJIICHHWIO OCOOEHHOCTEH MaTeMaTHYeCKOTO
oOBbeKTa, SBJIEHUS, TNpPOLECCa, BBISBICHUIO 3aBUCUMOCTEH  MEXIY
00BbeKTaMHU, SIBJICHUSIMU, MPOIECCAMU;

CaMOCTOSATENHbHO (HOPMYIUPOBATH 000OIIEHUS U BBIBOJIBI TIO pe3yibTaTam
NPOBEAEHHOTO HAOJIOJEHUs, UCCIEIOBaHMs, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYCHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IIIECHMIA;

MPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE MpOIECCa, a TakKe BBIIBUTaTh

MMPCAITOJIOKCHUA O €I'0 PAa3BUTHUH B HOBLIX YCJIOBUAX.

Pabora c undopmanueii:

2)

BBISBJIATH ACPUIMTH HHPOPMAIIUH, TaHHBIX, HEOOXOIUMBIX JJIsi OTBETa Ha
BOIPOC U JIs pEIICHUs 3a/1a4H;

BbIOMpaTh  MHQOpPMAMIO M3  HMCTOYHHUKOB  PA3IMYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATHU3UPOBATh U HMHTEPIPETHUPOBATH MH(OPMALIHIO
pa3IMYHBIX BUJOB U (HOPM IMpeICTaBICHMUS;

CTPYKTYpUPOBaTh MH(OpMAIIHIO, TPEACTABIATh €€ B Pa3IMUHBIX (HOpMax,
WUTIOCTPUPOBATH TpapuueCcKH;

OLICHUBATH Ha/IEKHOCTD uHbOopMaIuu o CaMOCTOSITENTEHO
c(hOpMyIIMPOBAHHBIM KPUTEPHUSIM.

Vuueepcanvnvie Kommynukamuenvle Oelicmeus, obecneuusaom



CHOPMUPOBAHHOCb COYUANBHBIX HABLIKO8 0OVUATOUWUXCSL.
Oo1enue:

BOCIIPUHUMATH U (DOPMYIIUPOBATH CYXKIEHUS B COOTBETCTBUU C YCIOBUSIMU
U 1EeJISIMU OOIICHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOIO TOUKY 3PCHUS
B YCTHBIX M MUCBMEHHBIX TEKCTaX, /1aBaTh IMOSICHEHUS MO XOJy PEUICHUS
3a/1a4l, KOMMEHTHPOBATh MOJIYYEHHBIN pEe3yNbTaT;

B X0jie 00CYXJI€HMSI 33]1aBaTh BOIIPOCHI IO CYIIECTBY OOCYK/1a€MON TEMBI,
po0JIeMbl, pelraeMoil 3ajauu, BbICKa3bIBaTh UACH, HAIICJICHHBIC HA TTOUCK
pELICHUs; COIMOCTABIAThH CBOM CYXACHUS C CYXICHUSIMH JPYTUX
YYaCTHHUKOB JUajora, OOHapyXKUBaTh pa3iMyue U CXOJCTBO MO3UIIUN; B
KOppEKTHOU (popme GOopMyIUPOBATH PA3HOTIIACHS], CBOM BO3PAYKEHUS;
NPEACTABIATh  PEe3yJbTaTbl  pELICHUs  3aJauu, JKCIIEpUMEHTA,
UCCJIeIOBAHUS, TTPOEKTA; CAMOCTOSTEILHO BHIOUPATH (POPMAT BRICTYILIICHUS
C yu€TOoM 3aja4 MPe3eHTAIMU U OCOOCHHOCTEH ayTMTOPUH.

CoTpyaHuvecTBo:

3)

MMOHUMATh U UCIOJIB30BaTh IPEUMYIIECTBA KOMAHIHON U WHINBUYJTbHON
paboThl TpU pelmIeHnH YYeOHBIX 3aJad; MPUHUMATh IIEh COBMECTHOMU
JeSTeIbHOCTH, IUIAHMPOBATh  OPraHW3allUl0  COBMECTHOM  paboThl,
pacmpenenaTtb BUABI paboT, JOTOBapUBATHCA, OOCYXAAaTh NpOIECC U
pe3yabTat paboThl; 00001IaTh MHEHUSI HECKOJBKUX JIFO/CH;
y4acTBOBaTh B IPYMIOBHIX (hopMax paboThl (00CYyX aeHUSI, 0OMEH MHEHUH,
«MO3TOBBIE MITYPMB» ¥ WHBIC); BBIMOJHATH CBOK YacTh pPAOOTHI |
KOOPIUHUPOBATH CBOM JACHCTBUS C IPYTUMH YiIeHAMH KOMaH/IbI; OI[CHUBAThH
KauyecTBO CBOETO BKJaJa B OOMMH MNPOAYKT TIO KPUTEPHSIM,
c(hOpMYTUPOBAHHBIM YIaCTHHKAMHU B3aUMOJICHCTBHS.

Vuueepcanvnuvie  pezynamuenvie oeticmausl, obecneuusaiom

Gopmuposarue cmMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCTIU.
Camoopranusanus:

COCTABJISITH IIJIaH, aJITOPUTM PEIICHUS 3a/1a4i, BHIOMPATh CIOCOO pelIeHus
C yu€TOM UMEIOLUMXCI PEeCypcoB U COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUM C YYETOM HOBOM
uHbopmaIuu.

CaMOKOHTPOJIBb:

BJIQJIETh HAaBbIKAMHM [O3HABATEIbHOW pediiekcuu Kak OCO3ZHaAHUS
COBEPIIAEMBIX JECUCTBUM M MBICIUTEIBHBIX MPOLECCOB, UX PE3YIbTATOB;
BIIQZIETh  CITOCOOAMU CaMOIIPOBEPKH, CaMOKOHTpOJIS IpoLecca 1
pe3yJibTaTa peUICHUsI MAaTEMATUYECKOMN 3a/1a4H;

IpPEABUIETD TPYIHOCTH, KOTOPbIE MOTYT BOSHUKHYTb ITPU PELICHUH 3aa4H,
BHOCUTH KOPPEKTHUBBI B JIEATEIHOCTh HA OCHOBE HOBBIX OOCTOSITEIBLCTB,
TAHHBIX, HAWJACHHBIX OINOOK, BHISIBJICHHBIX TPYIHOCTEH;



+ OILICHMBaTh COOTBETCTBHE pe3yibTaTa LEJIW W YCIOBUSAM, OOBACHSITH
IIPUYUHBl JOCTHKEHUS WIM HENOCTHIKEHUS PE3YJbTAaTOB JEATEIbHOCTH,
HaxOJIUTh OIIHMOKY, AaBaTh OLIEHKY NIPHUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

10 KJIACC

OnepupoBaTh NOHATUAMHU: TOUKA, IPsIMAst, INIOCKOCTb.

[IpuMeHATh aKCHOMBI CTEPEOMETPUU M CIEACTBUS U3 HUX IPU PELICHUU
r€OMETPUYECKHX 3a/]a4.

OnepupoBarh MOHATUSMH: MAPALIEIBHOCTh U NEPIEHANKYJIIPHOCTD MPSIMBIX
U IUIOCKOCTEHN.

KnaccuduimpoBarb B3aMMHOE PAcCHOJIOKEHHE MPSAMBIX M IUJIOCKOCTEH B
IIPOCTPAHCTBE.

OmnepupoBaTh NOHATUSAMU: IBYTPaHHBIN YO, TPaHU ABYTPAHHOTO yTia, pedpo
JBYTPAHHOTO yIJIa; JIMHEHWHBIA yroa JABYTPaHHOIO YyIja; TIpajaycHas Mepa
JBYTPAHHOTO yIJia.

OnepupoBarh MNOHATUSIMH: MHOTOTPAHHUK, BBINYKJIBIA M HEBBIMYKIIBIN
MHOT'OTPAHHHMK, 3JIEMEHTHl MHOTOTPaHHUKA, MPABUIIbHBII MHOTOTPAHHUK.

Pacno3HaBaTe OCHOBHBIE BHABl MHOIOIPAHHMKOB (IUpamMuaa; NpHU3MAa,
OpSIMOYTOJIbHBIH Mapaienenumnes, Kyo).

KnaccuduimpoBatb ~ MHOrOrpaHHUKH,  BBIOMpas ~ OCHOBaHUA IS
Kiaccuukauuyu (BBINYKJIBIE W HEBBIMYKJIBIE MHOTOTPAHHUKH; TMPaBUIIbHbBIE
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE PU3MBI, apaljIeIeUIe/bl).

OnepupoBath NOHATUAMHU: CEKYIAsl INIOCKOCTh, CEYEHHE MHOIOTPAHHUKOB.

OOBACHATD MPUHLIMIIBI IOCTPOEHUS CEUEHUH, UCIIONIb3Ysl METOJT CIIEIOB.

CtpouTh ceyeHuss MHOTOTPaHHUKOB METO/IOM CJIEIOB, BBITIOJIHSTH (BBIHOCHBIE)
IUIOCKUE YEPTEeXKHU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BUJ CBEPXY, COOKY,
CHU3Y.

Pematp 3amaun Ha HaXOXACHUE TEOMETPUUECKUX BEIMUYMH 10 00pa3liaM WiIn
aNropuT™MaM, TMPUMEHSS W3BECTHbIE aAHAIUTHYECKUE METOAbl TpPH pEIICHUU
CTaHAAPTHBIX MAaTEMaTUYECKUX 337a4 Ha BBIYMCIICHHE PACCTOSHHUN MEXAY ABYMS
TOYKaMH, OT TOUKH J0 MPSIMOM, OT TOUYKH JI0 TIIOCKOCTH, MEX]TY CKPELIUBAIOIIMMHUCS
MPSIMBIMHU.

Pematp 3amaun Ha HaXOXKACHUE TEOMETPUUECKUX BEIMUYMH 10 00paslaM WiIn
QIrOpUTMaM, IPHUMEHSSI HW3BECTHBIE AHAJIMTUYECKUE METOAbl IPU PEIICHUU
CTaHIApPTHBIX  MAaTEMAaTMYECKUX 3aJad Ha BBIYMCIEHUE YIJIOB  MEXIY
CKPEUIMBAIOIIMMHUCS MPSAMBIMH, MEXKIy MPSAMOM M  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, JIBYTPaHHBIX YIJIOB.

Boruncnsate 00bEMBI U MJIOLIAAN TOBEPXHOCTEW MHOTOTPAHHUKOB (TMpU3MA,



MMpaMua) ¢ IpPUMEHEHUEM (POPMYIT; BBIYUCISTH COOTHOIIEHUS MEXAY TUIOIAASIMHU
MIOBEPXHOCTEN, 00BEMaMU MTOJOOHBIX MHOTOIPAHHHUKOB.

OnepupoBarh MNOHATHUSMHU: CUMMETPUS B MPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH;, LIEHTP, OCh U IIIOCKOCTh CHMMETPUH (PUTYPHI.

W3Bnekatrb, npeoOpa3oBbIBaTh W HHTEPIPETUPOBATH HHPOPMALUIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PHUTypax, MPEACTABICHHYIO Ha YepTexax U
pUCYHKaX.

[TpumeHsTh reoMeTpuUYecKre (PaKThl AJIs PELICHUS CTEPEOMETPUUYECKUX 3a/1aY,
IIPEAIOIAraoIuX HECKOJIBKO IIAroB PEIIEHUs, €CIIU YCIOBUS IPUMEHEHMS 331aHbI
B sSIBHOU (hopme.

[IpuMeHATs TPOCTEUIIME NPOTPAMMHBIE  CPEACTBA W BJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IPU PEIIEHUH CTEPEOMETPUYECKHX 3a]1ay.

[IpuBoaUTE NpHUMEpPHl MAaTEMAaTHYECKMX 3aKOHOMEPHOCTEH B MPUPOJE U
’KU3HH, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpuMeHATh MOJyYEHHbIE 3HAHUS Ha MPAKTHKE: aHAIU3UPOBATH pPEAbHBIE
CUTyallUM W TPUMEHSTh H3YYCHHbIC MOHATUS B MPOLECCE IOHMCKA PEIICHUS
MaTeMaTU4ecKu C(OPMYyJIUPOBAHHON MpOOJEMBbI, MOJIEIUPOBATH pPEAbHbBIE
CUTyallUM Ha S3BIKE TE€OMETPUM, HCCIEAOBaTh IOCTPOCHHBIE MOJEIU C
UCIOJIb30BaHUEM IF'€OMETPUUECKUX MOHIATHH M TEOpEM, amrmapara aireopbl; pemarhb
MPaKTUYECKUE 33/1a4, CBA3AHHBIE C HAXOXK/IEHUEM F€OMETPUYECKUX BETUUHH.

11 KJIACC

OnepupoBarh MOHATUSAMU: [WIMHIPUYECKAsT TOBEPXHOCTh, OOpa3yroIIHe
MUIMHAPUYECKON TOBEPXHOCTH; IIJIMHIP; KOHMYECKasi TOBEPXHOCTh, 00pa3yIolue
KOHUYECKOM TTOBEPXHOCTH, KOHYC; chepruueckasi TOBEpXHOCTb.

Pacno3naBath Tena BpaieHus (HWJIMHIP, KOHYC, cdepa U map).

OOBSACHITH CITIOCOOBI TTOJTYYEHUSI TEJT BPAILICHHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MIOCKOCTH.

OnepupoBaTh NOHSATUAMU: IIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CEerMeHTa; IIapOBOM CIIOM, OCHOBAHME IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS;
IapOBOM CEKTOP.

Boluucnsate  00bEMBI M IUIOIIAAM  TOBEPXHOCTEH TeNl  BpalleHus,
T€OMETPUUYECKUX TEJ C TPUMEHEHHuEM (HopMy.

OnepupoBath MOHATUSIMU: MHOTOTPAHHUK, BIIMCAHHBINA B c(Pepy U ONMMCAHHBIN
okoJ10 cepsl; cdepa, BiMcaHHAasT B MHOTOTPAHHUK WJTU TEJIO BPAILICHUS.

BbIYUCATE COOTHOUIEHUSI MEXY IUIOLIAJsIMUA MOBEPXHOCTEH U 00bEMamMu
MOO0HBIX TE.

N3o00pakath u3ydaembie (UTYphl OT PYKH W C TPUMEHEHHEM MPOCTHIX
YepPTEKHBIX UHCTPYMEHTOB.



BoInonHATh (BRIHOCHBIE) MJIOCKHE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
¢duryp: BuI cBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJ BPAIICHHUS.

W3Bnekatb, HMHTEPIPETUPOBATh U MpeoOpa3oBbIBaTh HHGPOPMAIIUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUrypax, MPENCTAaBICHHYIO Ha depTexax U
PUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B MPOCTPAHCTBE.

BpImONHATE AEUCTBHSL  CIOKEHHMS BEKTOPOB, BBIUMTAHUSA BEKTOPOB U
YMHOXEHHS BEKTOpA Ha YUCIIO, OOBSICHATh, KAKUMH CBOMCTBAMHU OHHU 00J1a/1ato0T.

IIpuMeHATH paBUIIO MapajuIeIeIUIIea.

OnepupoBarh MOHATUAMU: AEKAPTOBBI KOOPAWHATHI B IPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJ MEXAY
BEKTOPaMH, CKAJLIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBI.

Haxoaute cymMMy BEKTOPOB U IIPOU3BEACHUE BEKTOPA HA YHCIIO, YIOJI MEXKIY
BEKTOpPaMH, CKAJSIPHOE TMPOU3BEAEHUE, pPACKIAIbIBAThL BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBarh INIOCKOCTh YPABHEHNEM B JIEKAPTOBOM CUCTEME KOOPIHUHAT.

[TpumensTh reoMeTpuyecKre (pakThl AJIs1 PELICHUS CTEPEOMETPUUYECKUX 3a/1aY,
IIPEATOJIATAIOIINX HECKOJIBKO 1IAr0B PELICHUs], €CIIU YCIOBUS IPUMEHEHHUs 3a1aHbl
B IBHOH (hopme.

Pemars mpocTeiimme reoMeTpuyecKue 3aJaud Ha INPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/IA.

Pemrare 3amaum Ha JOKa3aTeNbCTBO MATEMAaTUYECKUX OTHOLICHUM U
HaX0K/IeHUE TeOMETPUUECKHUX BEJIMYUH M0 00pa3liaM WK airOpuTMaM, MpUMEHSS
M3BECTHBIE METO/IbI IIPU PELICHUH CTaHAAPTHBIX MATEMATUYECKHUX 3aa4.

[IpruMeHsATH TpOCTEMIIME TNPOrPAMMHBIE  CPEACTBA W BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHU CTEPEOMETPUUECKUX 3a1a4.

IIpuBoanuTh mHpUMEPBI MATEMATUYECKUX 3aKOHOMEPHOCTEM B IIPUPOLE H
YKW3HU, PACTIO3HABATh IPOSIBJIEHNE 3aKOHOB T€OMETPUU B HCKYCCTBE.

[IprMeHATh MOJIyYEHHBIE 3HAHWS HA MPAKTUKE: AHAIM3UPOBATH pPEAbHBIC
CUTyallud W NPUMEHATh HW3YYEHHBIC IOHATHS B MPOLECCE MOUCKA PEIICHUS
MaTeMaTH4ecKu CGOPMYJIMPOBAHHONM MPOOJEMBbl, MOJAEIUPOBATh pPEaJbHBIC
CUTyallUH Ha s3bIKE TE€OMETPHUM, HCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM I'€OMETPUUECKUX MOHITHI U TeOpeM, anmnapara anreopbl; pemaTh
IPAaKTUYECKUE 3aa4M, CBA3AHHBIE C HAXOXKICHHUEM T€OMETPUUECKNX BEJINYHMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

KosnuecTBo 4acoB DJIeKTPOHHbBIE
(uudpossbie)
Ne HaumeHoBaHue pa3/iejioB U TeM
Kourpoabusie | IlpakTuueckne | 00pasoBaTesbHbIe
n/n NPOrpamMMbl Bcero
padoThI padoTbl pecypcbl
1 BBenenmne B crepeoMeTpuio 10
5 [IpsiMble U MIIOCKOCTH B TPOCTPAHCTBE. 12 1
[MapannenbHOCTh MPSMBIX M TUIOCKOCTEH
3 [lepneHIUKyYISIPHOCTD MPSMBIX U MIIOCKOCTEN 12
4 VYTribl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1
3) MHororpanHuku 11 1
6 OO6bEMBI MHOTOI'PaHHUKOB 9 1
7 IToBTOpEHUE: ceueHus, pacCTOSIHUS U YTJIbI 1
OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 5 0




11 KIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
(undposbie)
HanmenoBaHue pa3jiesioB U TeM
Ne ni/m Kourtpoabusie | IpakTuyeckme | 00pa3oBaTeibHbIe
NMPOrpamMmbl Bcero
padoThI padoThI pecypchl
Tena BpaieHus 12
OO0BEMBI TET 5
BekTopsl 1 KOOpIMHATHI B IPOCTPAHCTBE 10
[ToBTOpenue, 06001IeHNE, CUCTEMaTH3aIUs 5 1
3HAaHUU
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0




YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

IHU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 722671968566237128169T06768058107758750791459341
Bnageney LoreHosa ®artuma 3amyanHoBHa

OedcTevTened C08.17.2024 no 08.11.2025



http://www.tcpdf.org

		2024-11-11T18:48:06+0500




