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MNOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma y4eOHOro Kypca «l'eomerpus» 6a30BOro ypoBHsI ISl O0Y4YarOLIUXCs
10 —11 xmaccoB pa3paboTana Ha ocHoBe DeaepantbHOro rocyIapCTBEHHOr0 00pa3oBaTEIbHOTO
CTaHJapTa cpenHero oomero odpa3oBaHUs, C YU4ETOM COBPEMEHHBIX MHPOBBIX TpeOOBaHHIA,
NPEABSIBISIEMBIX K MaTeMaTHUYECKOMY OOpa30BaHUIO, U TPAIUIUN POCCHICKOTO0 00pa30BaHUSL.
Peanuzanmss  nporpaMMbl  o0eclieYMBaeT — OBJIQJICHHE  KIIIOYCBBIMH  KOMIICTCHIHSMH,
COCTaBIISIIOIMMHU OCHOBY ISl CAMOPA3BHTHsS W HENPEPHIBHOTO 00pa30BaHUs, IEIOCTHOCTh
06HIGKYHBTypHOFO, JIMYHOCTHOTI'O 1 MTO3HABATCIIBHOI'O PA3BUTHA JIMYHOCTHU 06y11a}0mnxcsl.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOro Kypca TEOMETpUM Ha YpPOBHE CpEeIHEro oO0Iero oOpa3oBaHUs
00yCJIOBJIeHa MPAKTUYECKON 3HAYMMOCTBIO METANpEeIMETHBIX M MPEIMETHBIX pe3yJbTaToOB
0o0y4yeHMsI T€OMETPUH B HANpPaBICHUU JIMYHOCTHOTO PAa3BUTHUSA OOydaromuxcs, (GOopMHpPOBAHUS
(YHKLIMOHAJIBHON MaTeMaTH4ecKOM TI'PaMOTHOCTH, H3YyYEHMsI IPYTUX Y4eOHbIX JUCLUIUIMH.
PazButne y oOydarommxcs NPaBHIBHBIX TIPEACTABICHUH O CYIIHOCTH W TPOUCXOXKICHHU
reOMETPUYECKUX a0CTpaKIMi, COOTHOIIECHHH PEAIbHOTO M MICATBHOTO, XapaKTepe OTPAKCHHS
MaTeMaTHYeCKOM HayKOH sSIBIICHHH U MPOLIECCOB pPealbHOr0 MUpPA, MECTE FEOMETPUH B CHCTEME
HayK M pOJM MaTeMaTH4YeCKOrO MOJEIMPOBAaHMs B HAy4YHOM IIO3HAHUUM U B IPaKTHKE
CHOCOOCTBYeT (OPMHUPOBAHHUIO HAYYHOTO MHPOBO33PEHMS YUYAIIMXCS, a TaKKe KadecTB
MBIIICHHS], HEOOXOAUMBIX JUTSI aJalTallii B COBPEMEHHOM OOIIIEeCTBE.

['eomerpus sBisieTcst OJHMM K3 0a30BBIX INPEIMETOB Ha YpPOBHE CpEIHEro OO0ILero
o0pa3oBaHus, TaKk Kak oOecleyrBaeT BO3MOXKHOCTb M3Y4EHHUS KaK IUCLUUIUIMH €CTECTBEHHO-
Hay4HOM HaIlPaBJIEHHOCTH, TAK U TYMaHUTAPHOM.

Jlormueckoe MpbllIeHUE, (GopMHpyeMOe MpU H3YyYEHUH OO0YYarolIMMHUCA HOHSITHUHHBIX
OCHOB TEOMETPUU ¥ TIOCTPOCHUM IIETIOYKH JIOTUYECKHX YTBEPXKIECHUH B XOJI€ pEIICHUS
reOMETPUYECKUX 3a/ad, YMEHHE BBIIBUTaTh U ONPOBEPraTh TIMIIOTE3bl HEMOCPEACTBEHHO
UCTOJIB3YIOTCSl MPU PEIIEHUH 3ajJad eCTECTBEHHO-HAyYHOIro LHMKJIA, B YaCTHOCTH M3 Kypca
bu3uku.

YMeHHe OpHUEeHTHPOBATHCS B MPOCTPAHCTBE WIrPaeT CYIIECTBEHHYIO pOJb BO BCEX
o0nacTsaX JesTeabHOCTH 4denoBeka. OpHeHTalus yYeloBeKa BO BPEMEHH M IMPOCTPAHCTBE —
HE00X0/IMMOE YCIIOBHE €ro COIMAIbHOro ObITHSA, (popMa OTpa)KeHHs OKPYXKAloIero Mupa,
YCIIOBHE  YCHEITHOTO TIO3HAHWUS W aKTHBHOTO TPEeoOpa3oBaHHs  JACHCTBUTEIHHOCTH.
OmnepupoBaH#e MPOCTPAHCTBEHHBIMU 00pa3aMu 00bETUHSIET pa3Hble BUBI YI€OHOH U TPYIOBOI
NeSITeIbHOCTH, SBJSIETCS OJHUM M3 NMPO(EeCcCHOHANIBHO Ba)KHBIX KadyeCTB, MOATOMY aKTyalbHa
3agada (OpMHUPOBAHUS y OOYUAIOMIMXCSl MPOCTPAHCTBEHHOTO MBIIUICHUS! KaK Pa3HOBUIAHOCTU
00pa3HOTO MBIIUIEHUS! — CYIOIECTBEHHOTO KOMITOHEHTa B TMOJITOTOBKE K IPAKTHYECKOH
JESITeIbHOCTH 110 MHOTUM HaIIPaBJICHUSM.

Llenb ocBOeHMsI MporpaMMbl yueOHOTo Kypca «I'eomeTpusi» Ha 0a30BOM ypOoBHE 00ydeHUs
— o0mieoOpazoBarenbHOE M OOIICKYIBTYPHOE DPA3BUTHUE OOYJArOMIMXCS dYepe3 oOecredeHue
BO3MOXHOCTH IPUOOPETEHUS U UCIOJIb30BAHUS CUCTEMATHUYECKUX I'€OMETPHUECKUX 3HAHUM U
NelcTBUH, crienu(UUHBIX T€OMETPUH, BO3ZMOXKHOCTH YCIELIHOI'O TPOJOKEHHs] 00pa30BaHUs 110
CHELHATBHOCTSM, HE CBA3aHHBIM C MPHUKJIAIHBIM UCIIOIB30BAaHUEM T'€OMETPUU.



[IporpaMmma 1o reoMeTrpuu Ha 0a30BOM YpOBHE IMpeAHAa3HaueHa JUisl OOy4aromuxcs
CpeIHEH WIKOJIbI, HE HCIBITHIBABIIMX 3HAYMTENBHBIX 3aTPYJHCHHH Ha YpPOBHE OCHOBHOTO
obmiero obpazoBanus. Takum oOpa3om, oOydaromuecss Ha 0a30BOM YPOBHE JOJKHBI OCBOUTH
o0ure MaTeMaTuYecKue yMEHHUs, CBA3aHHbIE CO Clelu(UKON reOMEeTpUH U HEOOXOAUMBIE IS
JKU3HU B COBpEMEHHOM o01iecTBe. Kpome 3T0ro, oHu UMEIOT BO3MOXHOCTh U3YYUTh T€OMETPHIO
Oonee riryOOKO, €CIIM B JAIbHEHIIIEM BO3HHUKHET HEOOXOAUMOCTh B TEOMETPHUSCKUX 3HAHUSIX B
npodecCHOHATBLHOMN 1eATETbHOCTH.

JlocTuxkeHue e OCBOCHUS IPOrpaMMbl 00eCeUnBaeTCs PEIICHUEM COOTBETCTBYIOIINX
3anau. [IppopureTHBIMU 3a1auaMu 0cBoeHuUs Kypca «I'eomeTpun» Ha 6a3oBoM ypoBHe B 10—11
KJIacCax SIBIISIOTCS:

e (QopmupoBaHUE TMPEICTABICHUS O TEOMETPHUM KaK YacTU MHUPOBOH KYIbTYphl H

OCO3HaHHE €€ B3aUMOCBSI3H C OKPYKAFOIIUM MUPOM;

e (QopmupoBaHWE TMPEACTABICHUS O MHOTOTPAHHMKAX M TeJaX BpalIeHUS Kak o
BOXHEHIIINX MAaTEMaTUYCCKUX MOJIEISIX, TIO3BOJISIONINX OIMKUCHIBATh M U3YYaTh Pa3HbIC
SBIICHUSI OKPY’KAIOILIET0 MUPA,

e (QopmupoBaHUE YMCHHs PACIIO3HABATH HA YEPTEkKAX, MOJCISAX U B PEATLHOM MUPE
MHOTOTPaHHUKU U TeJla BpaIllCHHUS,

® OBJAJICHWEC METOJaMH peIICHHWS 3a7ad Ha IOCTPOCHUS Ha H300paKeHUIX
MPOCTPAHCTBEHHBIX (QUTYD;

e (QopmupoBaHUE YMEHUS ONEPUPOBATH OCHOBHBIMU MOHITHSIMH O MHOTOIPAaHHUKAX W
TeNax BpalleHUsl U X OCHOBHBIMH CBOHCTBaMU;

® OBJAJICHHE AITOPUTMAMH PEIICHHsS OCHOBHBIX THUIIOB 3aja4; (OPMHUPOBAHHE YMEHHUS
MPOBOAWTHL  HECIOXHBIE JOKa3aTelbHbIE  pAcCYXACHHUS B  XOJ€  pElIeCHUsS
CTEPEOMETPUICCKUX 33J1a4 U 33]1a4 C TPAKTHICCKUM COICPKAHUEM;

® pa3BUTHE MHTEIUIEKTyaJbHBIX M TBOPYECKMX CHOCOOHOCTEW  oOydaromuxcs,
MO3HABATEIIEHON aKTUBHOCTH, UCCIIEAOBATEIHCKUX YMEHHH, KPUTUIHOCTH MBIIIIICHUS;

e (QopmupoBanue (GyHKIMOHAIBHON TPaMOTHOCTH, PEJIEBAHTHOW TE€OMETPUHU: YMEHHE
pacrno3HaBaTh MPOSBICHUAS TEOMETPHICCKHUX TTOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B
pEeabHBIX JKU3HEHHBIX CUTYallUAX W TMPH H3yYEHUU APYTUX Y4EOHBIX MPEIMETOB,
MPOSIBIICHUS] 3aBHUCHMOCTEH W 3aKOHOMEpPHOCTEH, (QopMynHpoBaTh WX Ha S3bIKE
TEOMETPHH U  CO3J[aBaTh TI'E€OMETPHUYECKHE MOJICIHM, NPHUMEHATh OCBOCHHBIN
TCOMETPHUSCKHAN  ammapar JUis peIIeHUus NPaKTHKO-OPHEHTHPOBAHHBIX — 3ajad,
WHTEPIPETHPOBATH U OIICHUBAThH MMOJYICHHBIE PE3YIIbTATHI.

OTnUYuTENbHON 0COOCHHOCTHIO MPOTPAMMBI SIBISIETCS] BKIIOYEHHUE B KypC CTEPEOMETPUU
B Havaje ero M3y4eHWs 3ajad, peliacMblX Ha YPOBHE WHTYUTHBHOTO ITO3HAHHS, U
onpeAenéHHBIM 00pa3oM OpraHW30BaHHAs padoTa HAJl HUMH, YTO CIIOCOOCTBYIOT Pa3BUTHIO
JIOTUYECKOTO W TIPOCTPAHCTBEHHOTO MBIIUIEHUS, CTUMYJIHUPYET MPOTEKaHUE HWHTYUTUBHBIX
MPOIIECCOB, MOTUBUPYET K JaJbHEHIIIEeMYy U3yUSHHIO TIPEIMETA.

[Tpenmodrenne OTHAETCS HATJIATHO-KOHCTPYKTHBHOMY METOAY OOYYeHHS, TO €CTh
TEOPETUYECKHE 3HAHUS HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEIMETHO-NPAKTUYECKOM
nesTeNIbHOCTH. Pa3BuTHE MPOCTPaHCTBEHHBIX MPEACTaBICHUM Yy ydalmuxcsi B Kypce
CTEPEOMETPHUU MPOBOTUTCS 32 CUET PEIeHHs 3a/1a4 Ha CO3[JaHUE MTPOCTPAHCTBEHHBIX 00Pa3oB U
3a/lad Ha OIMEPUPOBAaHWE MPOCTPAHCTBEHHBIMU oOpazamu. Co3maHue oOpasza MPOBOTUTCS C
OMOpON Ha HATJSAHOCTh, & ONEPUPOBAHUE O0PA30M — B YCJIOBUSX OTBJICUEHHUS OT HAIJISTHOCTH,
MBICJIEHHOTO U3MEHEHHUS €r0 UCXOIHOTO COJIEPKaHNUS.



OcHOBHBIE  coaepkaTenbHble JMHUM Kypca «l'eomerpum» B 10-11 kmaccax:
«MHororpanHukmn», «lIpsiMble U IJIOCKOCTH B IPOCTPAHCTBEY, «Tena BpameHus», «Bekropsl u
KOOPJAMHATHI B IPOCTPAHCTBEY. POPMUPOBAHUE JTOTHUECKUX YMEHUN PaCIPENEIAeTCs HE TOIbKO
[0 COJAEP)KaTeNIbHbIM JIMHUSIM, HO W IO rojxam oOy4deHMs Ha YpPOBHE CpEIHEro oOIlero
o0OpazoBaHwUs.

Conepxanne 00pa3oBaHMs, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yJbTaTaM OCBOCHUS
paboueil mporpamMmebl, pactpee’aEHHbIM 0 ToAaM 00yUdeHHsl, CTPYKTYPUPOBAHO TaKUM 00pa3zoMm,
YTOObl  OBJAJEHUE TIEOMETPUYECKMMU IOHATUSAMU M HaBbIKAMM  OCYIIECTBISIOCH
IIOCJIEI0BATEIBHO U IIOCTYNATEJIBHO, C COOJIIOJICHHMEM IPUHIMIIA [TPEEMCTBEHHOCTH, YTOOBI
HOBBIE 3HAHUS BKIIIOYAJIMCH B OOIIYI0 CHCTEMY I'€OMETPUYECKUX MPEACTABICHUH 00yJaromuxcs,
pacuupsis U yrayouss e€, o0pa3ys IpoYHbIe MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTAHE

Ha uzyuenue reomerpun otBoauTCs 2 yaca B Hegento B 10 kinacce u 2 yaca B Heeno B 11
KJIacce, BCEro 3a JiBa roga ooydyenus - 136 yueOHbIX yaca.

COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMmble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE MOHATHUS cTepeoMeTpuu. Touka, mpsimasi, INIOCKOCTh, TpocTpaHcTBO. [loHsTHE
00 aKCMOMAaTHYE€CKOM MOCTPOCHUH CTEPEOMETPUH: aKCUOMBI CTEPEOMETPHUU U CJICJICTBUS U3 HUX.

B3aumHoe pacrnosokeHue IpsIMbIX B IMPOCTPAHCTBE: MEPECEKAIOLINeCs, MapaiiebHble U
CKpeuuBawmuecss npaMmsie. [lapannenbHOCT NOpPAMBIX M IUIOCKOCTEH B MPOCTPAHCTBE:
napajuieJbHble TpsIMblE B IMPOCTPAHCTBE; MAPAIUIETBHOCTh TPEX NPSIMBIX; MNapajlIeIbHOCTh
IPSIMOM M IIJIOCKOCTH. YTJbl C COHAINPABICHHBIMH CTOPOHAMH; YroJl MEXKIy HpPSIMBIMH B
npoctpaHcTBe.  [lapannenbHOCTh  IUJIOCKOCTEW:  MapajulesibHbIE  IUIOCKOCTH;  CBOMCTBA
napaJuleNbHBIX TUIocKocTei. [IpocTeiime mpocTpaHncTBEHHBIE PUTYPHI HA TMIIOCKOCTH: TETPAdIP,
Ky0, mapajuieNienune/; MOCTPOCHUE CEUCHU.

HepHeHI(I/IKYHSIpHOCTB HpHMOﬁ )51 IIJIOCKOCTH: NEPNCHAUKYIISAPHBIC IMPSAMBIC B
MMPOCTPAHCTBE, TIIPAMBIC MMAPAJUJICIBHBIC W TMEPICHAUKYIAPHBIE K IINIOCKOCTH, IIPU3HAK
NEePHEHAUKYISIPHOCTH TOPSIMOM M TJIOCKOCTH, TEOpeMa O TMpsAMOW NEepHeHAUKYISPHON
IJIOCKOCTH. YTIbl B MPOCTPAHCTBE: YrOJd MEXAY MPSIMOW M IJIOCKOCTHIO; JBYTPAHHBIA YIOJI,
JMHENHBIN Yrojl JBYIpaHHOro yria. llepneHaukyinsp M HAKIOHHBIE: PACCTOSHUE OT TOYKHU J0
MJIOCKOCTH, PACCTOSTHUE OT TMPSAMOW 10 TIUIOCKOCTH, NPOEKIHs (GUTYPhl Ha IUIOCKOCTb.
[lepneHAUMKYISIPHOCT TUIOCKOCTEN: MPU3HAK MEPIEHIUKYISIPHOCTH IBYX MiockocTel. Teopema
0 TpEX MEPHEeHIUKYIAPaX.

MHOrorpaHHuKH

[TonsiTue MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTHl MHOTOIPDAaHHUKA, BBIMYKIbIE U
HEBBIITYKJIbIE MHOTOIPAHHUKH; pa3BEPTKa MHOrOrpaHHuka. Ilpusma: N-yrosbHas mpusma; rpaHu
U OCHOBAHUS MPU3MBI; IIPpAMad 1 HAKJIOHHAA IIPU3MBI; 6OKOBa$I U IMOJIHagd MOBCPXHOCTb NPHU3MBI.
[Tapannenenunen, NpsAMOYTroJIbHBIN Mapajuiesienunes U ero cpoiictBa. [lupamuaa: N-yromapHas
nupaMuja, TpPaHU M OCHOBAaHUE NUPaMUIbl; OOKOBas W IOJIHAS MOBEPXHOCTb IMHUPaMUJBbI;



NpaBUjbHAasl W YyCEUYEHHas NUpamMuja. OJIEMEHTbl Npu3Mbl M nupamuiabl. [IpaBuiibHbIE
MHOTOI'PAHHUKHU: TOHSATHE IPABUIBHOIO MHOIOIDAHHUKA; IPAaBWIbHAS IIPU3Ma U IIpaBUIIbHAS
NMpaMKJIa; paBUjIbHAs TPEYrojbHas MUpaMuia U MpaBWIbHBIN TeTpasap; KyO. Ilpencrasnenue
O MPaBWIbHBIX MHOIOTPAaHHUKAaX: OKTadJp, JoAeKa’ap M ukKocadap. CedeHHs NOpu3Mbl U
MUpPaMUBL.

CumMeTpuss B NIPOCTPAHCTBE: CUMMETPHUSI OTHOCUTENIBHO TOYKH, IMPSAMOM, IIJIOCKOCTH.
DNEeMEHTB CUMMETPUU B IMpaMUJax, NapauleIenuneax, IpaBUIbHbBIX MHOTOTpaHHUKAX.

Brruncnenue 37€MeHTOB MHOTOIpaHHUKOB: pEOpa, nuaroHanu, yrisl. [lnomans 6okoBoit
MOBEPXHOCTU U IIOJIHOM IOBEPXHOCTH MPSAMOM NPHU3MBI, IUIONIAJb OCHOBAaHWM, Teopema O
OOKOBOH IMOBEPXHOCTH NPSMOW mpu3Mbl. [lnomans OOKOBOH MOBEPXHOCTH U TMOBEPXHOCTU
IPaBWIbHON NHUpamMuAbl, T€OpeMa O IUIomaau yceu€éHHo mnupamuibl. [loHsTHe 006 00BEME.
O0bEM UpaMHIbL, TPU3MBIL.

[Tonobubie Tena B mpoctpaHcTBe. COOTHOIICHHS MEXAY IUIOMIAASMH MOBEPXHOCTEH,
00BbEMaMu TOAOOHBIX Tell.

11 KUIIACC

Tesa BpaueHus

[lwmHapudeckass MOBEPXHOCTh, OOpa3ylolIue IMIMHAPUYECKON TOBEPXHOCTH, OCh
LWIMHAPUYECKON moBepxHOCTH. L{uauHap: ocHOBaHUS U GOKOBas MOBEPXHOCTb, 0Opa3yrouas u
0Cb; TUIOIAAb OOKOBOM U MOJHOM MOBEPXHOCTH.

Konunueckass moBepXHOCTb, 00pa3yrolle KOHWYECKOM IMOBEPXHOCTH, OCb W BEpIIMHA
KOHMYecKol mnoBepxHOcTH. KoHyc: ocHOBaHume M BepIiMHA, oOpasymolias M OCh; IJIOLIA/Ib
OOKOBOW W TMOJHOM MOBEPXHOCTH. YCEUEHHBIH KOHYC: 00pa3ylollue M BBICOTA; OCHOBAHUS U
OOKOBast MOBEPXHOCTD.

Cdepa u map: ueHTp, paguyc, IuaMeTp; IUIOIIaJb NOBEpXHOCTH cdepbl. B3anmmuoe
pacroJjiokeHue cepbl U MI0CKOCTH; KacaTellbHas IJI0CKOCTh K cdepe; Mmioanb chepsl.

N300pakeHue Tes BpalleHus Ha MI0CKOCTU. Pa3BEpTka MIMHApa U KOHYCA.

KomOuHnanmu Ten BpalleHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK, ONHCAHHBIM OKOJIO
cdepsl; cdhepa, BIMCaHHAs B MHOTOTPAaHHUK, UJTU TEJIO BPAIllEHUS.

[Tonsitue 00 o0O0BEMe. OcHOBHBIE CBOWCTBa 00BEMOB Ten. Teopema 00 o00BEME
OpSAMOYTOJIBHOTO Tapajuienenunena u ciaeactsus u3 He€. O0béM mummHApa, KoHyca. OO0BEM
1apa v Iiomaab chepsbl.

[Tonobubie Tena B mpocTpaHcTBe. COOTHOIICHHS MEXIY IJIOMAASIMH TOBEPXHOCTEH,
00BEMaMHU TOOOHBIX TEJL.

CeveHnss uMAMHIpa (MApauIeIbHO W TMEPHEeHAMKYISIPHO OCH), CEYeHHMS KOHyca
(mapasuienbHOe OCHOBAHHIO U IPOXO/AIIee Yepe3 BepIINHY), CEUeHHUS I1apa.

BexkTOpbl M KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha MII0CKOCTH U B TpocTpaHcTBE. CIIOXKEHNE U BBIYUTAHNE BEKTOPOB. Y MHOXKEHHUE
BEKTOpa Ha 4uciio. PasnokeHue BekTOpa MO TpPEM HEKOMIUIAHAPHBIM BekTOopam. lIpaBumio
napauienenunena. Pemenne 3amay, CBsI3aHHBIX ¢ IPUMEHEHHUEM ITPaBWII JEHCTBUI C BEKTOpaMHU.
[IpsamoyronbHasg cucrema KoopauHaT B mnpocTpaHcTBe. Koopaunatel Bektopa. IIpocreitmme
3aJa4d B KOOpAMHATaXx. Yroa Mexay BekTopamu. CKalsipHOE NPOU3BEINCHHE BEKTOPOB.
Boluncnenue yrioB MexAy NPsMBIMH M INIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIA METOI IpU
pEIIEHNN TEOMETPUYECKUX 3a/1ay.



IIVTAHUPYEMBIE PE3YJIbTATDBI
JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE Ppe3yNbTaThl OCBOCHHS MpOrpamMmbl yueOHOro mnpenmera «MaTemaTHKa
XapaKTEepU3YIOTCS:

I'paxxnanckoe BocnuTanue:

c(OPMHPOBAHHOCTBIO TPAXKIAHCKOW TMO3UIMM OOY4YaIOUIerocss KaK AakTHBHOTO U
OTBETCTBEHHOT'0 4JIEHa POCCUIMCKOrO OOIIeCTBa, MPEACTABICHUEM O MaTEeMAaTHUYECKUX OCHOBAaX
(GYHKIIMOHUPOBAHUST PA3NUYHBIX CTPYKTYp, SBICHHUH, MpOIEeayp TpakJaHCKOro oOmiecTBa
(BBIOOpBI, OMpOCHI M Ip.), YMEHHEM B3aUMOJEIHCTBOBATH C COLMAIbHBIMU MHCTUTYTAMH B
COOTBETCTBUH C UX (QYHKIMAMHU M HA3HAYCHUEM.

IlaTpuoTHyeckoe BocIMTaHUE:

c(hOpPMUPOBAHHOCTBHIO POCCUICKOM TPa’kJaHCKOW MAECHTHYHOCTH, YBAXKEHUS K MPOLLIOMY
U HAaCTOALIEMY pPOCCUHCKOM MaTeMaTUKH, LEHHOCTHBIM OTHOIIEHHEM K JIOCTH)KEHUSIM
POCCHICKHX MAaT€MaTUKOB M POCCHUHUCKOM MAaTEMAaTHYECKOW IIKOJIbI, K HCIOJb30BAHUIO ITUX
JOCTHIKEHUH B IPYrUX HayKaX, TEXHOJIOTUSX, cepax SIKOHOMUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHHWEM JIyXOBHBIX IIEHHOCTEM pOCCHIICKOro Hapoaa; cHOpMHUPOBAHHOCTHIO
HPABCTBEHHOI'O CO3HAHMsI, STUYECKOIO MOBEACHHUS, CBA3AHHOIO C MPAKTUYECKUM MPUMEHEHUEM
JOCTHKEHUN HAYKH U JEATEIBHOCTBIO YYEHOI0; OCO3HAHUEM JIMYHOIO BKJIaJa B IOCTPOCHHUE
YCTOHYHBOTO OyIYIIETO.

JcTeTHYecKoe BOCIIUTAHUe:

ACTETUYECKUM  OTHOLIEHWEM K  MHpPY, BKJIIOYas OCTETUKY  MaTeMaTHYeCKHUX
3aKOHOMEPHOCTEH, OOBEKTOB, 3ajay, pELIeHUH, pPacCyXIEeHUi; BOCIPUMMYHMBOCTHIO K
MaTEMaTHYECKUM acCIEKTaM Pa3JInYHbIX BUAOB UCKYCCTBA.

PDu3nyeckoe BOCIUTAHHUE:

c(OpPMUPOBAHHOCTBIO YMEHMSI TPHUMEHATh MaTeMaTHYeCKHe 3HaHUS B MHTEpecax
3I0pOBOTO U 0e30macHOro odpasa >KU3HH, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY 370POBBIO
(3mopoBoe mMHTaHUe, COATAHCUPOBAHHBIN PEXUM 3aHATUH M OTIbIXa, PEryisipHas (usnueckas
AKTUBHOCTh); (PU3MUECKOrO COBEPIICHCTBOBAHUS, MPU 3aHATUSAX CIIOPTUBHO-030POBHUTEIHHON
JESITENIbHOCTBIO.

TpyaoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IIEHHOCTU TPYAOIIOOUS; WHTEPECOM K pa3IMYHbIM
chepam mpodeccuoHANBbHON JesITeNbHOCTH, CBSI3aHHBIM C MAaTeMaTHUKON U €€ MPHIOKEHUSIMH,
YMEHHMEM COBepIIaTh OCO3HAHHBIN BBHIOOP Oyayliei mpodeccun U peaan3oBbIBaTh COOCTBEHHbBIE
KU3HEHHbIE IIJIaHbl; TOTOBHOCTHIO M CIIOCOOHOCTBIO K MaTeMaTHYecKOMy OOpa3oBaHUIO U
caM0o00pa30BaHUIO Ha MPOTSIKEHWU BCEH JKU3HU; TOTOBHOCTBIO K AaKTHBHOMY Y4YacTHIO B
PELICHUH IPAKTUYECKUX 3a]a4 MATEMaTH4YE€CKON HAPaBICHHOCTH.

JKO0JI0rH4YecKoe BOCIUTAHME:

c(OPMHPOBAHHOCTHIO HKOJOTMYECKOW KYJIbTYPhI, NMOHUMAHHEM BIUSHUS COLMAIBHO-
HPKOHOMHYECKUX IPOLIECCOB HA COCTOSHUE NPUPOJHOW M COLMAIBHOM Cpebl, OCO3HAHUEM
NI00AaTbHOTO  XapakTepa JKOJIOTMYECKUX  MpoOJieM; OpUEeHTalled Ha  MpUMEHEHHE



MaTeMaTUYeCKUX 3HAHWUN NI pelleHus 3a1ad B 00JacTH OKpY»Karouleil cpeibl, MIIaHUPOBAHUS
MOCTYIIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUMN ISl OKPY>KAIOIIEH CpeJibl.

LleHHOCTH HAYYHOT0 MO3HAHUA:

c(OpMUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKHU U OOIIECTBEHHOH MPAKTUKHU, TOHHMMaHUEM MAaTeMaTUYeCKOM HayKH KakK cgepbl
YeJIOBEUECKOU JIEATETbHOCTH, 3TANOB €€ pa3BUTUSA U 3HAUYMMOCTH JIJIsl Pa3BUTHUS LUBUIM3AINY;
OBJIQJICHHEM SI3bIKOM MAaT€MAaTUKH UM MAaTEMaTUYeCKOW KYJIbTYpOM KaK CPEICTBOM IO3HAHUS
MHUpPA; TOTOBHOCTBIO OCYILIECTBJISTh MPOEKTHYHD M HCCIEIOBATEIbCKYIO JIEATEIbHOCTh
WHAUBUAYAJILHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

MetanpeameTHbIe pe3yiabTaThl OCBOSHUS IPOrpaMMBbl y4eOHOTO mpeaMera «MaremMaTrukay
XapakTepU3YIOTCS  OBJAJCHHEM  YHUBEPCAIBHBIMUA  HO3HABAMENbHbIMU  OeliCEUaMi,
VHUBEPCANbHLIMU —~ KOMMYHUKAMUBHBIMU — OCUCMBUAMU,  VHUBEPCATbHLIMU — PecyNsAMUSHbIMU
OelicmeusmMu.

1) Vnusepcanvhvle noznasamensusle oeticmeus, obecneuusaom Gopmuposanue 6a3068bix
KOCHUMUBHBIX NPOYECCco8 obyyalowuxcs (0ceoeHue memooos NO3HAHUS OKPYIHCAIOWe20 MUpa,
npUMeHeHUe J102UHEeCKUX, UCCAe008amMeNbCKUX Onepayull, ymeHull pabomams ¢ ungopmayueti).

Bba3zoBble Jioruyeckue AeiicTBUS:

® BBUIBISITH M XapPaKTEPU30BATh CYIIECTBEHHBIC MPHU3HAKH MAaTEMAaTHYECKUX OOBEKTOB,
MOHSTHUM, OTHOIIEHUN MEXIY MOHATUSIMH, (HOPMYIHUPOBATH OMpEIENICHUS MOHSITUM;
yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PHUKAIIMN, OCHOBAHUS JIJIsl 00001IeHus
Y CPaBHEHHUS, KPUTEPUHU TIPOBOJMMOTO aHAJIH3a,

® BOCIPHHHUMATH, (HOPMYIHPOBATh U MPEOOPA3OBHIBATH CYXKACHUS: YTBEPAUTEIbHBIE H
OTpHIIATENbHBIC, €TUHIYHBIC, YACTHBIC U O0IINE; YCIOBHBIE;

® BBIIBIIITH MAaTEMAaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H U IPOTUBOPEUHS B (haKTax,
JTAHHBIX, HAOMIOACHHUSX W YTBEPXKACHUSX; IPEIarath KPUTEPHH IS BBISIBICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYUIL;

® JleNaTh BBIBOJIBI C HCIIOJIB30BAHMEM 3aKOHOB JIOTUKH, JACTYKTUBHBIX M WHIYKTUBHBIX
YMO3aKTFOUeHUN, YMO3aKIIOUEeHUH 110 aHAIIOTUH;

® TIPOBOJUTH CAMOCTOSITETIFHO JJOKA3aTeIhCTBA MATEMAaTHICCKUX YTBEPKACHUH (TIpsIMBIE
U OT TPOTUBHOTO), BBICTPAMBATh APTYMEHTAIMIO, NPUBOIAUTH TMPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CY)K/ICHUS U BHIBOJIBI;

e BBIOMpATh CHoco0 perieHus y4eOHOUW 3amauu (CpaBHHUBAaTh HECKOJBKO BapUAHTOB
peleHns, BEIOUpaTh HanOoIee MOIXOMANINA ¢ YIETOM CaMOCTOSTEBHO BBIICTICHHBIX
KpUTEPUEB).

ba3oBrble uccienoBare/bCKue 1eHCTBHA:

® UCTOJB30BATh  BOMPOCHI  KAaK  HWCCIEAOBATENBCKUH  WHCTPYMEHT  TO3HAHUS,
(dbopMynHpoBaTH BONPOCH], (PUKCHUPYIOIINE MPOTHUBOPEUHE, MPOOIeMy, YCTaHABIUBATh
UCKOMOE U JaHHOe, (OPMHPOBATH THUIOTE3y, APTYMEHTHUPOBATh CBOIO IO3ULHUIO,
MHEHHUE;

® [POBOJIUTH CAMOCTOSITENIHO CIUITAHWUPOBAHHBIA HSKCHEPUMEHT, HCCIEAOBAaHUE TI0
YCTaHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4ecKoro oObeKTa, SBICHHS, Mpollecca,
BBISIBJICHHIO 3aBUCUMOCTEN MEX1y 00bEKTaMH, SBJICHUSMU, MPOLIECCAMU;



e camoCTOATeNbHO  (hopMynupoBaTh 00OOIIEHMS ¥ BBIBOABI IO  pe3yibTaTaMm
IPOBEIEHHOIO HAOJIIOJCHUS, UCCIIEAOBAaHMs, OLEHUBATh IOCTOBEPHOCTh MOJYYEHHBIX
pe3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

® [IPOrHO3UPOBATh BO3MOYKHOE PAa3BUTHE IPOLIECCA, a TAK)XKE BBIIBUIATh IPEATIOI0KEHUSA
0 €ro pa3BUTUU B HOBBIX YCIIOBUSX.

Pabora ¢ unopmanmeii:

e BBUIBIATH AePUUINTH HHPOPMALIUH, TAaHHBIX, HEOOXOAUMBIX JJIsl OTBETa Ha BOMPOC U
JUIsl pELIEHNUs 3a1a4H;

e BpIOMpaTh HMHPOPMALMIO W3 HCTOYHUKOB PA3IUYHBIX THUIOB, AaHAJIU3UPOBATbH,
CHCTEMaTU3UPOBAaTh U HMHTEPIPETUPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (HOpM
IPECTaBICHHUS;

® CTPYKTYpUpPOBaTh HUH(POpPMALMIO, MPEACTaBIATh €€ B pa3IuyHbIX (opmax,
WITIOCTPUPOBATh IpadUuecKy;

® OIICHUBaTh HAJEKHOCTh HMHPOPMALMHU 10 CAMOCTOATEIBHO CHOPMYIMPOBAHHBIM
KPUTEPHSIM.

2) Vuusepcanvhvie KOMMyHUKamueHvle Oelicmsus, o0ecneyusaom cQopmuposaHHOCb

COYUATIbHBIX HABLIKOG 00YUAIOUUXCA.

Oo0wmenne:

e BOCIPUHHUMATH U (HOPMYIHPOBATH CYKJIEHHS B COOTBETCTBUU C YCIOBUSIMHU M IEISIMU
oOIIeHus; SICHO, TOYHO, I'PaMOTHO BBIPAXKaTh CBOIO TOYKY 3pEHHUS B YCTHBIX M
MUCbMEHHBIX TEKCTaX, 1aBaTh MMOSICHEHUS MO XOAY PEIlIeHUs 3a/1a4i, KOMMEHTHPOBATh
MIOJIY4EHHBIA pe3yibTarT;

e B X0je 00CYXKIEeHHsI 3aJ]aBaTh BOIIPOCHI 110 CYIIECTBY OOCYKIAaeMON TEMBbI, IPOOJIEMBI,
pemiaeMoil  3ajaud, BbBICKa3bIBaTh UJEW, HAIEJICHHbIE Ha T[OUCK pPEIIEHUs;
COMOCTABJIATh CBOU CYXKIEHMS C CYXACHHAMH JpYIMX YYacTHUKOB JHMAJIOra,
0oOHapyKUBaTh pazIMune U CXOJCTBO MO3UIHIL; B KOPPEKTHOH dopme GpopMyIupoBaTh
pa3HoOTracHsi, CBOM BO3PAKEHUS;

® [IPEACTaBIATH PE3YyJbTaThl PEIIEHUS 3aJaud, HKCIIEPUMEHTA, UCCIIEIOBaHUs, IPOCKTa;
CaMOCTOSITENIbHO BBIOMpATh (opMaT BBICTYIJICHUS C Yy4€TOM 3ajad Mpe3eHTaluu U
0COOEHHOCTEHN ayAUTOPHH.

CoTpyanunuecTBo:

® T[IOHMMaTh U HCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHONW W WHIUBUIYaTbHOW pabOTHI
OpU pelIeHuH Y4YeOHbIX 3a/]a4; NPUHUMATh L€JIb COBMECTHOH JesTeIbHOCTH,
IUIAHUPOBaTh OPTaHM3ALMI0 COBMECTHOM paboOThl, pacmlpeneisTb BHUIBI PadoT,
JIOTOBApUBATHCSI, OOCYKJAaTh TPOIECC M pe3ynbTaT paboThl; 0000IaTh MHEHHS
HECKOJILKHX JIOJIEH;

® y4acTBOBAaTh B IPYIIOBBIX Ppopmax paboThl (00Cyx1eHusl, 0OMEH MHEHUH, «MO3TOBbIE
IITYpPMBI» W MHBIE); BBINOJHATH CBOI YacTb pPabOThl M KOOPAMHHMPOBATH CBOHU
JIeMCTBUS C IPYTHMH YICHaMU KOMaH/bl; OLEHUBATh Ka4eCTBO CBOETO BKJIaja B OO
HPOAYKT 110 KPUTEPUAM, CHOPMYIUPOBAHHBIM YYaCTHUKAMU B3aUMOJICHCTBHUS.

3) Vuusepcanvuvie pecynamusnsie oeticmeus, obecneuugaiom opmuposanue CMviCi08bix

YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUYHOCTU.

Camoopranuzanus:



®  COCTaBJIATH IUIAH, AJITOPUTM PELICHHS 3a[]a4H, BHIOMPATh CIOCO0 PEIIeHNUs C YUETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PELICHUI ¢ yUETOM HOBOI HHPOpMAIIHH.
CaMOKOHTPOJIb:

e BJAJCTh HABbIKAMM I[IO3HABATEIBHOM pE(PIEKCHH KaK OCO3HAHUS COBEPIIAEMBIX
JNEMCTBUH M MBICIUTENBHBIX IPOLECCOB, MX pe3yJbTaTOB; BIAAETh CIIOCOOAMHU
CaMOIIPOBEPKH, CAMOKOHTPOJISI IIpOLECCa U Pe3yiabTaTa pPELICHUS MaTeMaTH4eCKOU
3aJa4u;

® IpeABUAETH TPYJHOCTH, KOTOPbIE MOT'YT BO3HUKHYTh IIPH PELICHMM 3a1a4d, BHOCHUTH
KOPPEKTUBBI B JIEATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENIbCTB, JaHHBIX, HAWJIEHHBIX
OIMOOK, BBISIBICHHBIX TPYIHOCTEH;

® OLEHUBaTh COOTBETCTBHE pe3yibTaTa LEIM M YCIOBUSAM, OOBSACHATH IPUYHUHBI
JOCTUXKEHUSI WIM HEIOCTUKEHUS pPE3yJbTaTOB JAEATEIbHOCTH, HAXOIUTh OILIUOKY,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDBI
10 KUIACC

OrniepupoBaTh MOHIATHSIMU: TOUKA, MPSIMasi, INIOCKOCTb.

[IprMeHsATh aKCMOMBI CTEPEOMETPHUM M CIEJICTBUS U3 HUX MPHU PEIICHUH I'€OMETPUUECKUX
3a1ad4.

OnepupoBaTh MOHATHUSMH: MApPAJUIEIBHOCTh M MEPHEHIUKYISIPHOCTh MPSAMBIX U
IUIOCKOCTEHA.

KnaccudumupoBars B3auMHOE paclofioKeHHUE MPSIMBIX U TUIOCKOCTEN B MMPOCTPAHCTRE.

OnepupoBaTh TOHATUSMHU: JBYTPAaHHBIM Yroj, TpaHH MABYIPAHHOTO yria, pedpo
JBYTPAHHOIO YTIJIa; TUHEHHBIN YroJl ABYTPAHHOTO yIiia; IpagycHast Mepa IBYIPaHHOIO yrIJa.

OrnepupoBaTh MOHSATHUSMU: MHOTOTPAHHUK, BBIMYKJBIA W HEBBITYKJIBI MHOTOTPAaHHUK,
AJIEMEHTBI MHOTOTPAHHUKA, MPABUJIbHBIA MHOTOIPAHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJIBI MHOTOIPAHHUKOB (MMpaMuia; MpuU3Ma, MPsIMOYTOJbHBIN
napaenenurnes, Kyo).

KnaccudumupoBarh MHOTOTpaHHUKH, BBIOMpass OCHOBaHMS JUIsl  KJIacCH(UKAITHI
(BBIMMYKJIBIE ¥ HEBBIMYKJIBIE MHOTOTPAHHHWKH; TPABUJIbHBIE MHOTOTPAaHHUKH, TMPSMBIE |
HAKJIOHHBIE MPU3MBI, TapaJICICIUIIEbI).

OnepupoBaTh NOHIATHAMU: CEKYIas INIOCKOCTh, CEYEHNE MHOTOTPAHHUKOB.

OOBSCHATH MPUHITUTIBI TOCTPOCHUS CEUCHHH, HCTIONB3YS METOJ CJICIOB.

CTpouTh CeUeHHs] MHOTOTPAHHUKOB METOJOM CJIETOB, BBITIOJHSTH (BBIHOCHBIE) TUIOCKHE
YEepTEXKH U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BUJ CBEPXY, COOKY, CHH3Y.

Pemarp 3amaun Ha HAXOXKIEHHE TEOMETPUYECKUX BEIUYMH TI0 O00pa3laM WiIH
aNropuT™MaM, MPUMEHSIS HM3BECTHHIE AHAIMTUYECKHE METOAbl MPU PEHICHWH CTaHIAPTHBIX
MaTeMaTUYECKUX 3a7a4 Ha BBIYUCICHUE PACCTOSHUM MEXIY ABYMS TOYKaMH, OT TOYKH O
MPSMOM, OT TOYKHU 10 TIOCKOCTH, MEXKy CKPEIIUBAIOIIMMUCS MPSIMBIMU.

Pemarh 3amaun Ha HaxOXICHHE TEOMETPUYECKUX BEIMYMH 1O oOpasinaMm Wid
ajJropuT™MaM, MPUMEHSS HM3BECTHHIC AHAIMTUYECKHE METOAbl MPU PEUICHWH CTaHIAPTHBIX



MaTeMaTHYECKUX 3a]ad Ha BBIUYUCIICHUE YIJIOB MEXIY CKPEIIMBAOIIMMUCS MPSIMBIMH, MEXKIY
MPSIMOY U TNIOCKOCTBIO, MEXKAY TUIOCKOCTSIMH, JIBYTPAHHBIX YTIIOB.

Boeruncnsate 00bEMBI U TIIOMIANA TOBEPXHOCTEH MHOTOTPAHHHUKOB (IIPU3Ma, MHpaMUa) ¢
npUMeHeHHeM (GOpMyJ; BBIYHCISATH COOTHOIICHHUS MEXIY IUIOMAASMUA TTOBEPXHOCTEH,
00BEMaMu TIOOOHBIX MHOTOIPAaHHHUKOB.

OnepupoBaTh TOHITHSIMH: CHMMETPUS B NPOCTPAHCTBE;, IICHTP, OCh W IUIOCKOCTh
CUMMETPUU; IEHTP, OCh U TUIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekatp, MpeoOpa3oBbIBaTh U UHTEPIPETHPOBATH UH(GOPMAIMIO O MPOCTPAHCTBEHHBIX
reOMETPUYECKUX (PUTYpax, MPEICTaBICHHYIO Ha YePTEeKaX U PUCYHKAX.

[TpumensiTh reoMeTpuueckue (aKTBl I PEIICHUS CTEPEOMETPUYECKUX — 3ajad,
MIPEITOJIATAOIINX HECKOJIBKO IIIaroB PEHICHUS, €CIIM YCIIOBUS NMPUMEHEHHS 3aJlaHbl B SIBHOU
dbopwme.

[TpuMeHsATh TPOCTEHIIME MPOTPAMMHBIC CPEJICTBA U AJIEKTPOHHO-KOMMYHUKAIMOHHBIC
CUCTEMBI IIPH PEIICHUU CTEPEOMETPUICCKHX 3a]1ad.

[TpuBOIUTE, TIpPUMEPHl MAaTEMATHYCCKHX 3aKOHOMEPHOCTEH B TIPUPOJE U IKHU3HH,
pacrio3HaBaTh MPOSBICHUE 3aKOHOB I'€OMETPUHU B HCKYCCTBE.

[TpuMeHSTh TOJYYCHHBIC 3HAHWS Ha MPAKTHKE: aHAIM3HPOBATH pealbHBIC CUTYAIlUH |
NPUMCHSTh M3YYCHHBIC TIOHATHS B  MPOILECCE TMOWCKAa PEIICHUS  MaTeMaTHYCCKU
c(hOpMyIIMPOBAHHON TMPOOIEMBI, MOICIUPOBATh PEATbHBIC CHUTYAIllMd HA S3BIKE TEOMETPHH,
UCCIICIOBATh MOCTPOCHHBIC MOJICNIM C HMCIIOJIb30BAHUEM T€OMETPUYECKHUX TOHSATHH U TEOPEM,
amnmapara anreOpsl; peniaTh NpakTUYecKue 3aa4u, CBI3aHHbIE C HAXOXKJICHUEM FeOMETPUUECKUX
BCJIMYMH.

11 KUIIACC

OnepupoBatb TTOHSITHSIMH IVUTMHAPUYECKas MTOBEPXHOCTb, oOpazyromime
[IMHAPUYECKON MTOBEPXHOCTH; IIMIIMH/IP; KOHUYECKasi TOBEPXHOCTh, 00pa3yroIIne KOHNIECKOH
MOBEPXHOCTH, KOHYC; ChepruuecKas IOBEPXHOCTb.

Pacnio3naBath Tena BpaieHus (IUIUHAP, KOHYC, cdepa u map).

OOBSICHATDH CIIOCOOBI MTOJTyYEHUS TeJl BpallleHuUs.

KnaccudumupoBars B3auMHOE pactofiokeHHe CPephl U TIIOCKOCTH.

OnepupoBaTh MOHATUSMH: IIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTa, BBICOTA CETMEHTA;
IIapOBOI1 CJI0HM, OCHOBAHHE IIIAPOBOTO CJI0s1, BBICOTA IIAPOBOTO CJIOS; MIAPOBOU CEKTOP.

Bbrauciate 00bEMBI M TUTOMIAAM TIOBEPXHOCTEH TeJ BpAIleHUs, TEOMETPHICCKUX TN C
npuMeHeHueM (Gpopmyi.

OnepupoBaTh MOHSATUSMHU: MHOTOTPAaHHHUK, BIUCAHHBIA B chepy W OMHCAHHBIN OKOJO
cdepsl; chepa, BMcaHHAS B MHOTOTPAHHUK UITU TEJIO BPAIlICHUS.

BBIUUCIIATE COOTHOMICHUS MEXIY TUIOMAASMHA TOBEPXHOCTEH W 00BEMaMH IMOJTOOHBIX
TEIL

N3o00paxarh u3ydaembie (UTYpPHl OT PYKH M C TPUMEHEHHEM MPOCTBIX UYEPTEKHBIX
UHCTPYMEHTOB.

BrITTOTHATE (BBIHOCHBIC) ITIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBEMHBIX (DUTYp: BU
CBEpXY, COOKY, CHU3Y; CTPOUTH CEYECHHUSI T€J BpaIlCHHUSL.

W3Briekath, MHTEPIPETUPOBATH U MPEOOPA30BBIBATE HHPOPMAIIMIO O MPOCTPAHCTBEHHBIX
reoMeTpruYecKux GUTypax, MpeCTaBICHHYIO Ha YepTekKaX U PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.



BBINOIHATE NEUCTBUA CIOXKEHHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB M YMHOKEHUS BEKTOPA
Ha YUCII0, OOBSICHATH, KAKUMH CBOMCTBaMH OHH 00J1a/1a10T.

IIpuMeHATh IpaBUIIO NapaJuIeICIUIIEIA.

OnepupoBaTh NOHATUSAMHU: [I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP, MOIYJIb
BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YroJd MEKIY BEKTOPAMH, CKaJISIpPHOE
IIPOU3BEICHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBI.

Haxoauts cymMMy BEKTOPOB U NMPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXAY BEKTOpaMHU,
CKaJIIPHOE MPOM3BEICHHUE, PACKIIAIbIBATh BEKTOP 10 JBYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh IVIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOpAUHAT.

[TIpumensTp reomerpuueckue (akTbl Ui PEHICHHS CTEPEOMETPHUYECKUX — 3ajad,
IIPEANOJIAraloIMX HECKOJIbKO IIAaroB PEIICHMs, €CIM YCIOBHs IIPUMEHEHHs 3aJlaHbl B SIBHOU
dbopwme.

Pemarte nmpocreiiye reoMeTpUYECKUE 3a1a4l Ha IIPUMEHEHUE BEKTOPHO-KOOPINHATHOTO
METOJA.

Pemlate 3amaun Ha J0Ka3aTelbCTBO MAaTEMAaTHYECKHUX OTHOLICHHH M HaXOXKICHUE
reOMETPUYECKUX BEJIMYMH 10 00pa3laM WU aJIrOpUTMaM, IPUMEHsSI U3BECTHbIE METOABI IpU
pELIEHUN CTaHIaPTHBIX MaTEMaTUYECKUX 3aad.

[IpuMeHATh mpocTEeHIINe NPOrpaMMHBIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE
CHUCTEMBI IIPH PEUICHUHU CTEPEOMETPUYECKUX 3a/1a4.

[TpuBoauTe NpHUMEpPB MAaTEMaTHYECKUX 3aKOHOMEPHOCTEM B MPUPOAEC M KU3HH,
pacro3HaBaTh NPOSABIECHUE 3aKOHOB I'€OMETPUH B UCKYCCTBE.

IIpuMeHATh NOJIy4EHHBIE 3HAHMS HA NPAKTUKE: aHAIU3UPOBATh PEAIBHBIE CUTyalUud W
INPUMEHATh  W3Y4YEHHBbIE IIOHATHS B  IIPOLlECCE IIOMCKA  PEIICHUS  MaTeMaTH4eCKH
chopMyIMpPOBaHHOW NPOOIEMbl, MOAETUPOBATh pPEalbHblE CUTyallUd Ha S3bIKE TI'€OMETPHH,
UCCJIEN0BATh ITOCTPOCHHBIE MOJEIU C MCIOIb30BAHMEM TI'€OMETPUYECKHUX IOHATHH U TEOPEM,
anmnapara ajireOpsbl; peniaTb NpakTUYECKUe 3aauu, CBI3aHHbIE C HAXOKICHHUEM I€OMETPHUUECKHUX
BEJINYMH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosaunyecTBo 4acoB JIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Kourpoubnbie IIpakTHyeckue
n/n NPOorpamMMmsl Bcero o0pa3oBarte/ibHbIE
padoThbI padoThI
pecypcbl
1 BBenenue B crepeoMeTpuro bubmmorexa LIOK
8 P p 10 https://m.edsoo.ru/1c209e37
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. bubnnorexa [JOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN 12 1 https://m.edsoo.ru/1c209e37
3 [lepneHqUKyYISPHOCTD MPSAMBIX U bubmmoreka [JOK
IIJIOCKOCTEN 12 https://m.edsoo.ru/1c209e37
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSMHU bubmorexa LIOK
Ay TP 10 1 https://m.edsoo.ru/1c209e37
bubmmoteka IIOK
5 M
HOTOTPAHHHi 11 1 https://m.edsoo.ru/1c209e37
N bubnuoreka [{OK
6
OOBEMEI MHOrOTPaHHHKOB 9 1 https://m.edsoo.ru/1c209e37
bu6nunorexa LIOK
7 [ToBTOpEeHME: CeueHUsI, pACCTOSTHUS U YTIIbI 4 1

https://m.edsoo.ru/1c209e37

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68 5
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11 KJIACC

KounyecTBO 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kontpoabusbie IlpakTuueckue
n/n MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThbI
pecypchbl
bu6mmoreka [IOK
1 Tena ppaters 14 1 https://m.edsoo.ru/1c209e37
N bubmuorexa [JOK
2 O0nemsr Ten 22 2 https://m.edso00.ru/1c209e37
3 BekTopEl ¥ KOOpAUHATEI B IIPOCTPAHCTBE bubnmotexa HOK
P pA pocIp 14 2 https://m.edso00.ru/1c209e37
4 [ToBTOpeHue, 06001eHNE, bu6mmoreka [IOK
cUcTeMaTu3alus 3HaHUI 18 1 https://m.edso00.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 6
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OEPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 VUEHUKA

I'eometpus. 10-11 kiaccel. YaeOHUK AJist 0011e00pa3oBaTeNbHbIX yupexaenuid. Aranacsa JI.C.,
Bbyry308B.®., Kanomues C.b. u apyrue. U3garensctBo «IIpocBemenney

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubnuoreka LJOK https://m.edsoo.ru
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