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IHHOACHUTEJIBHASA 3AIINCKA

Pabouass mporpamma yueOHOro kypca «['eomerpusr» 06a30BOro ypoBHS mJis
obOyuatromumxcs 10 —11 knaccoB pazpadborana Ha ocHOBe DeepaibHOro rOCYIapCTBEHHOTO
00pa3oBaTeNbHOTO CTaHJAPTa CPEIHEro O0IIero 00pa3oBaHMs, C YUETOM COBPEMEHHBIX
MUPOBBIX TPEOOBAHUMN, PEABIBIAEMbIX K MATEMAaTUYECKOMY 00pa30BaHUIO, U TPATULIUN
poccuiickoro oOpa3oBaHus. Peanmuzanusi mnporpaMMbel  00eCTI€YMBAET  OBJAJICHUE
KJIFOUEBBIMA ~ KOMIIETEHIIMSIMU, COCTABIIIIOIMIMMH OCHOBY JUIA CaMOpPa3BUTHS H
HEIMPEPBIBHOIO  00pa30BaHUs, LEJOCTHOCTh OOIIEKYJbTYPHOIO, JIMYHOCTHOTO U
M03HABATENLHOTO PA3BUTHUSI IMYHOCTU 00YUAIOLIUXCSI.

HEJIN U3YYEHUA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca T€OMETpUM Ha YPOBHE CPEIHEro 0011ero oopa3oBaHuUs
oOycliOBIIeHa  TMPAKTHYECKOW 3HAYMMOCTBIO  METANpPEeIMETHBIX M TPEIMETHBIX
pe3ynbTaTOB  OOydYeHHUS TEOMETPUHM B  HAINpPaBICHUH JIMYHOCTHOTO  Pa3BHUTHS
oOyuaroruxcsi, (HopMupoBaHUs (DPYHKIIMOHATILHOW MaTeMaTH4YeCKOM TIpaMOTHOCTH,
U3YYEHUSl JIPYTrUX Y4eOHBIX JUCUUIUTMH. Pa3BuThe y 0O0ydaromuxcsi MpaBUIIbHBIX
MPEACTABIICHUA O CYIIHOCTH W IPOUCXOXKICHUH TEOMETPUUYCCKUX aOCTpaKIwid,
COOTHOIICHHUH PEATHHOTO U UACATBHOTO, XapaKTepe OTPAKEHUSI MaTEMAaTHIECKON HAyKOM
SBJICHUM M TPOIIECCOB pEaJbHOr0 MHpA, MECTE€ T'€OMETPUU B CHUCTEME HAyK U POJH
MaTeMaTUYeCKOro MOJCIUPOBAHUS B HAYYHOM IMO3HAHWU U B MPAKTUKE CIIOCOOCTBYET
(GhOpMHUPOBAHUIO HAYYHOTO MHPOBO33PEHUSI yUaIllUXCS, a TaK)Ke KaueCTB MbIIUICHHUS,
HEOOXOAMMBIX JJIS aJanTaIllid B COBPEMEHHOM OOIICCTRE.

['eomerpus sBisieTcsi OHUM W3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO OOIIEero
oOpa3oBaHMs, TaK Kak oOO0eCrneYrMBaeT BO3MOXKHOCTh W3Y4YEHUS KaK JUCIMILIAH
€CTECTBEHHO-HAYYHOU HAMPaBJICHHOCTH, TaK U TYMaHUTAPHOM.

Jlornyeckoe MbIIUICHUE, (QopMHUpyeMOe TIpH  HM3YYCHHH  OOYYaIOIIUMHUCS
MOHATUHHBIX OCHOB T€OMETPHUH 1 IIOCTPOCHHUH TIETIOYKH JIOTHYCCKUX YTBEPIKICHHUM B XO/1C
pEeIICHUST TEOMETPUYCSCKUX 3aJad, YMEHHE BBIJIBUTaTh W OINPOBEPraTh THUIIOTE3bI
HETOCPEJICTBEHHO HCIIOJIB3YIOTCA MPU PEIICHUH 337a4 €CTECTBEHHO-HAYYHOTO ITMKJIa, B
YaCTHOCTHU U3 Kypca (DU3UKH.

YMeHrne OpHEeHTHPOBATHCSA B MPOCTPAHCTBE MTPAET CYIISCTBEHHYIO POJb BO BCEX
00JIaCTAX NEeATeIbHOCTH YesioBeka. OpueHTaIUs YeIOBeKa BO BPEMEHH M ITPOCTPAHCTBE
— HEO0XO0JUMOE YCJIIOBHE €r0 COIMAIBLHOTO OBITHS, (popMa OTpaKEHUS OKPYKAIOIIETO
MHpa, YCIOBUE YCIICITHOTO MO3HAHKS W aKTUBHOTO MPE0Opa3oBaHMs JEHCTBUTEILHOCTH.
OnepupoBaHue MPOCTPAHCTBEHHBIMH O0pa3aMu OOBEIWHSET pa3Hble BUJbI YUCOHOU U
TPYJIOBON ACATEIBHOCTH, SIBJISICTCS OJHUM M3 TMPO(PECCHOHAIBHO BaXXKHBIX KadecTB,
MMOATOMY aKTyaJlbHa 3ajlada (OPMHUPOBAHUSA Yy OOYyYarONIUXCS MPOCTPAHCTBCHHOTO



MBIIIJIEHUS] KaK Pa3HOBUIHOCTH 00OPAa3HOTO MBILUICHHUS — CYIIECTBEHHOTO KOMIIOHEHTA B
MOJITOTOBKE K MPaKTUYECKON ACSATEIBHOCTH M0 MHOTUM HaIpPaBICHUSIM.

Llens ocBoeHusi mporpamMmbl yueOHOro Kypca «l'eomeTpusi» Ha 0a30BOM ypOBHE
oOydeHnss — o0meoOpazoBaTeIbHOE U OOMIEKYILTYPHOE Pa3BUTHE OOYYAIOIIMXCS Yepes
o0OecriedeHre BO3MOXXHOCTH TMPUOOPETEHHs] M HCIIOJIB30BAHHUS CHCTEMAaTHYECKHX
F€OMETPUYECKUX 3HAHUM U JCHUCTBUM, CHEUU(UUHBIX T'E€OMETPUU, BO3MOXKHOCTH
YCHEIIHOTO TMPOJOLKEHHUs] 00pa3oBaHUs [0 CHEIUAIbHOCTAM, HE CBSI3aHHBIM C
MIPUKJIATHBIM UCIIOH30BAHUEM T€OMETPHUH.

[IporpamMma mo reomeTpuu Ha 6a30BOM ypOBHE MpeaHA3HAUCHA AJIsl 00yJaronuXxcs
CPEIHEH IIKOJIbI, HE MCIIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYJHEHUN Ha YPOBHE OCHOBHOTO
obmero obOpaszoBanus. TakuMm oOpaszoM, oOydaroriuecs Ha 0a30BOM YpOBHE JOJIKHBI
OCBOMTH OOIIME MAaTeMAaTHUYECKHE YMEHHUS, CBSI3aHHBIE CO CHENU(UKON TeoMeTpuu u
HEOOXOJIMMbIC JUIsl KMU3HU B COBPEMEHHOM oOmiecTtBe. Kpome 3TOro, oHM HMEIOT
BO3MOXXHOCTh HM3yYWTh T€OMETpHIO Oojiee TIyOOKO, €Clii B JaldbHEHIIEM BO3HUKHET
HEO0OXOAMMOCTh B T€OMETPUUECKUX 3HAHUSIX B MPO(HECCUOHATBLHOM IeITeTbHOCTH.

JlocTi>keHre  1eMM  OCBOGHHUS  MPOTpaMMbl  OOECNEYMBAETCS  pPEIICHHUEM
COOTBETCTBYIOIMUX 3a1a4. [I[propureTHpIMU 3a1auaMu OCBOEHHUsI Kypca «I eomeTpum» Ha
6a3zoBoM ypoBHe B 10—11 knaccax sBsIIOTCS:

e (opMupoBaHUE MPEACTABICHUS O TEOMETPHHM KAaK YaCTH MHPOBOW KYJIbTYpPHI H

OCO3HaHME €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opMupoBaHUE MPEACTABICHUS O MHOTOIPAHHHUKAaX M TelaX BpAIlEHUS KaK O
BOKHEUIITUX MATEMaTHYCCKUX MOJCIISX, MO3BOJSIOMIUX OMUCHIBATh W HM3y4YaTh
pa3HbIe SABJICHUS OKPY)KAIOIIET0 MUPA;

e (opMupoBaHUE yMEHUS paCIIO3HABATh HA YEPTEKAX, MOJCIISIX U B PEATbHOM MHUPE
MHOTOTPaHHUKH U TeJla BPAICHUS;

e OBJIQJICHUE METOJAaMHU pElIeHUs 3aJad Ha I[OCTPOSHUS Ha H300paKEHHSIX
MIPOCTPAHCTBEHHBIX PUTYD;

e (QopMupoBaHme  yMEHHS  ONEPHUPOBATH  OCHOBHBIMH  TIOHATHSMH O
MHOTOTPaHHHUKAX U TeJaX BPAIEHUS U UX OCHOBHBIMHU CBONCTBaMU;

e OBJIAQJICHUE AJITOPUTMAMU PEIICHUS] OCHOBHBIX THUIOB 3ajad; (opmMupoBaHHe
YMEHUS TTPOBOJIUTH HECJIOKHBIE JI0Ka3aTeIbHBIE PACCYXKJICHUS B XOJ€ PEUICHUs
CTEPEOMETPUIECKHUX 33714 U 33]1a4 C IPAKTHUYECKUM CO/ICPKAHUEM;

e Ppa3BUTHE HHTEIEKTYaJbHbIX M TBOPYECKHUX CIIOCOOHOCTEH oOOydarouimxcs,
MO3HABATEIIbHOW aKTUBHOCTH, WCCJIEAOBATEILCKUX YMEHUN, KPUTUIHOCTU
MBIILICHUS;

e (opMupoBanue QGyHKIMOHATBHOW TPAMOTHOCTH, PEICBAHTHON TI€OMETPHH:
YMEHHUE paCIlO3HABATh IPOSIBJICHUS TEOMETPHYCCKUX TOHATHH, OOBEKTOB W
3aKOHOMEPHOCTEH B peaNbHBIX JKU3HCHHBIX CHUTYAIIUSIX M MPU U3YyYECHUU JAPYTHX
y4eOHBIX TPEIMETOB, TIPOSIBICHHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH,



(bopMyIHpOBaTh UX HA S3bIKE TEOMETPUU U CO3/1aBaTh FT€OMETPUUYECKHUE MOJIEIH,
NPUMEHSTh OCBOCHHBIM T'€OMETPUYECKUN ammapar Jjsi perieHus MPaKTUKO-
OpUEHTHUPOBAHHBIX 3aJa4, HWHTEPIPETUPOBATH U OICHUBATh IOJYyYCHHBIE
pE3yNbTATHI.

OTnuuuTenbHOM OCOOEHHOCTBIO MPOrpaMMBbl  SIBIIIETCS  BKIIOUEHHE B KYypC
CTEPEOMETPUU B Hayalle €ro M3y4yeHHUs 3a/iad, pellaeMbIX Ha YPOBHE HHTYUTHUBHOIO
MO3HAHUSA, U OIpEACIEHHBIM 00pa30oM OpraHu3oBaHHas paldoTa HaJ HUMHU, YTO
CIIOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO U MPOCTPAHCTBEHHOTO MBIILJICHUS, CTUMYJIUPYET
MPOTCKAaHUE WHTYWTHBHBIX IMIPOIECCOB, MOTHUBHPYET K JalTbHEHIIEMY HW3YYEHUIO
npeaMera.

[Ipeanourenue oTAAETCS HAMISIAHO-KOHCTPYKTUBHOMY METOAY OOY4Y€HUs, TO €CTh
TEOPETUYECKHUE 3HAHUS UMEIOT B CBOCHM OCHOBE UyBCTBEHHOCTbh IIPEIMETHO-ITPAKTUYECKON
NeATEeIbHOCTU. Pa3BUTHE MNPOCTPAHCTBEHHBIX MPEACTABICHUN Yy ydYalluxcsi B Kypce
CTEpPEOMETPUU MPOBOJUTCA 3a CUET PEIIEHHUs 3aJady Ha CO3/IaHHUE MPOCTPAHCTBEHHBIX
o0pa3oB U 3a7a4 Ha ONEPUPOBAHME MPOCTPAHCTBEHHbIMU oOpa3zamu. Cosnanue oOpaza
MIPOBOJIUTCA C OIMOPOW Ha HArJISAHOCTH, a OIEpUpPOBaHUE OOpa3oM — B YCIOBHUAX
OTBJICYEHUS OT HATJISIAHOCTH, MBICIICHHOTO U3MEHEHUS €70 UCXOJJHOTO COAEPKaHUS.

OcHOBHBIE coaepxkarenbHble auHUM Kypca «l'eomerpum» B 10-11 kiaccax:
«MuororpanHuku», «lIpsiMble U TUIOCKOCTH B MpOCTpaHCTBe», «Tena BpalieHus»,
«BekTopel W KOOpAMHATHI B TPOCTpaHCTBE». DOpMHUpOBaHHE JOTHYECKUX YMEHUU
pacnpenenseTcs He TOJIBKO MO COJepkKAaTeIbHBIM JTMHUSAM, HO U IO TojaM OOy4eHHs Ha
YPOBHE CpEeHEro 00IIero 00pa3oBaHusl.

Coneprxanue oOpa3oBaHus, COOTBETCTBYIOIIEE MPEIMETHBIM pe3yabTaTaM OCBOEHUS
paboueil mporpaMmbl, pacnpeaesIEHHBIM 0 rojaM O0y4eHUs, CTPYKTYPUPOBAHO TaKUM
o0pa3oM, yTOObI OBJIAICHHE TEOMETPUICCKUMHU OHITUSIMU U HABBIKAMU OCYIIECTBIISIIOCH
MOCJIEIOBATEIbHO M TOCTYMAaTeNIbHO, C COOJIOJIEHUEM MPUHIUIIA MPEEMCTBEHHOCTH,
YTOOBI HOBBIE 3HAHUS BKJIIOYAIUCH B OOIIYIO CUCTEMY T'€OMETPUYECKUX MPECTABICHUIM
00y4JaroImuxcsi, pacimpss v yriyossis e€, oopa3ys IPOYHbIE MHOKECTBEHHBIE CBSI3HU.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha n3ydenue reometpun oTBOUTCS 2 yaca B Henento B 10 kimacce u 1 yac B Hezento
B 11 kmacce, Bcero 3a jBa roja o0ydenus - 102 yueOHbIX Haca.



COJEPKXAHUE YYEBHOI'O KYPCA
10 KIIACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TOHATHS ~ CTEpeOMETpur. Touka, mpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATHYECKOM IOCTPOECHUU CTEPEOMETPHHM:
AKCUOMBI CTEPEOMETPUH U CIICICTBUS U3 HUX.

B3anMmHOE pacnosioKeHUEe MpsSMBIX B IPOCTPAHCTBE: IMEPECEKAOIIUECS,
napajulelibHble M CKpelBaroumecs mnpsmble. [lapauienbHOCTh NpAMBIX U
IUIOCKOCTEW B MPOCTPAHCTBE: IMAPAJUIEIBHBIE TMPsAMBIE B NPOCTPAHCTBE;
[apaJuIeIbBHOCTh TPEX MPAMBIX; MAPAIETBHOCTh MPSMOU M MIOCKOCTU. YTJIBI C
COHAIIPaBIECHHBIMA CTOPOHAMHM; YroJd MEXAy NPSIMBIMA B IIPOCTPAHCTBE.
[TapanienbHOCTh INIOCKOCTEN: MapalljIe/IbHbIE IITIOCKOCTH; CBOMCTBA MTapajuIesIbHBIX
mwiockocTel. IIpocreiinme npocTpaHCTBEHHBIE (GUTYpPHI HA IJIOCKOCTH: TETPasAap,
KyO, apasuiesenuIe]]; HOCTPOEHUE CEUCHHM.

[leprieHIUKYISIPHOCTD MPSIMOM U TUIOCKOCTH: NEPNEHAUKYJISIPHBIE TIPSMBIE B
IIPOCTPAHCTBE, NPAMBIC IAPAJIICIbHBIE W IEPIEHIUKYIAPHBIE K IIOCKOCTH,
IIPU3HAK MEPHEHAUKYIAPHOCTH IPAMOM U IUIOCKOCTH, TEOopeMa O IpsAMOU
MEPIECHINKYJIAPHONW IUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YrOJI MEXAY NPSIMOM H
IJIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOTO  yTJIA.
[leprieHIUKYIJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT IPAMOH J10 MIIOCKOCTH, POEKLUs (PUTYPBI Ha IIIOCKOCTh. [lepneHanKyIsipHOCTb
IJIOCKOCTEN: MPHU3HAK IMEPHEHAUKYISIPHOCTH JIBYX IUIOCKOCTEW. Teopema o Tpéx
MEPIICHIUKYIISPAX.

MHoOrorpaHHuKHu

IloHATHE MHOTOIpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'DAHHUKA, BBIITYKIIbIE
Y HEBBIIYKJIbIC MHOTOI'PAaHHUKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronapHas
npu3Ma; TPaHU U OCHOBAHUS MPU3MBbI;, IpsSAMas U HAKJIOHHAs MPU3Mbl; OOKOBas U
MTOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IPSAMOYTOJIbHBIN
napajuleJienunes; U ero cpoucrsa. llupamumpa: n-yronpHas nupamuaa, rpaHd U
OCHOBaHHUE MUpaMUbl; OOKOBAsI U MOJIHASL TOBEPXHOCTh MUPAMMU/IbI; PAaBUIIbHAS U
yCeu€HHas MNHUpaMuja. OJEMEHTbl NOpu3Mbl M nupamuasl. lIpaBunbHbIE
MHOTOTPAaHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MPABUJIbHAS MpPU3MA U
NpaBWJIbHAs NHPAMUJA; NPABUIIbHAs TPEYroJibHas MUPaMHUAA W TPaBUIIbHBIN
teTpadap; KyO. IlpencraBieHne o TMpaBUIBHBIX MHOTOTPAHHUKAX: OKTa’3p,
nonekasip u ukocasap. CeueHus Npu3Mbl U TUPAMUJIBIL.

CuMmMmeTprs B NPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOI,
IJIOCKOCTU. DIEMEHTBI CAMMETPUU B MUPAMUIAX, TAPAIIIEIENUIIEIAaX, PABUIbHBIX
MHOT'OTPaHHHKAX.



Bbluncnenue »IeMEHTOB MHOTOTPAHHUKOB: pPEOpa, JMAaroHai M, YIJIbl.
[nomans OGOKOBOM MOBEPXHOCTH M IOJHOW MOBEPXHOCTH MPSMOW TMPU3MBIL,
IUIOINAb OCHOBAHUH, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MPsIMOM ipu3Mel. [ lmomans
OOKOBOIl TOBEPXHOCTH M TOBEPXHOCTH MPABUJIBHOW MUPAMHIbI, TEOpeMa O
wionaau yceu€uuoi nupamusl. [lousatue 06 00péme. OOBEM NMUpamMuabl, IPU3MBIL.

[TonoOupie Tena B mnpocTtpaHcTBE. COOTHONIEHHS MEXIY IUIOMIAIIMU
NOBEpPXHOCTEH, 00bEMaMU OJOOHBIX TEIL.

11 KIIACC

Tena Bpamenust

[Hunuuapuyeckas MMOBEPXHOCT, oOpasyromue UUAJTMHIPUYECKON
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW TMOBEpXHOCTU. [lunuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCThb, OOpasyrolias W OCh, IUIOMAAb OOKOBOW U TOJHOM
MTOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrolue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplIMHA, 00pa3yrolias
1 OCh; TIJIOIIAIb OOKOBOM U MOJIHOM MOBEPXHOCTH. Y CEUEHHBIN KOHYC: 00pa3yroIue
Y BBICOTA; OCHOBAHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: HeHTp, paaudyc, AUAMETP; IUIOMIAJb MOBEPXHOCTU CQEpHI.
B3aumnoe pacnonoxxeHue chepbl U MIOCKOCTH; KacaTelibHasi IIIOCKOCTh K cdepe;
10111 ChEpHI.

N300paskeHne Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka UIMHIpa U KOHYCA.

KoMOuHanuu tesn BpaiieHrs 1 MHOTOTPaHHUKOB. MHOTOTpaHHHK, ONTUCAHHBIH
okoJ10 cpepsl; cepa, BMUCaHHAST B MHOTOTPAHHUK, WJTK TEJIO BpAIICHUSI.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
MPSIMOYTOJILHOTO Tapajuienenunena u ciaeactBuss u3 He€. OObEM IUIMHIpA,
koHyca. O0BEM 11apa u mIomajb chepsl.

[Togo6usie Tena B mpoctpaHcTBe. COOTHOIIEHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00bEMaMU MOJOOHBIX TE.

Ceuenus mMHApa (MapaJuIeIbHO U MEPIICHIUKYJISIPHO OCH), CEYEHUSI KOHYCa
(mapasnienbHOe OCHOBAHHIO U TIPOXOIAIIEE Yepe3 BEPIINHY), CEUEHHUS 1Iapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTtop Ha mmockoctu U B ripocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIaHAPHBIM
BekTopaM. IIpaBuno mapamnenenunena. Pemenue 3amay, CBS3aHHBIX €
IIPUMEHCHUEM TMpaBUJ JEUCTBUU € BekTopamu. lIpsmoyrosbHas cucrema
KoopauHaT B mnpoctpaHcTBe. Koopaunatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATax. YTojl MeXay BekTopamMu. CKasSIpHOE MNPOU3BEECHHUE BEKTOPOB.



Breruucnenue YIJ10B MCXKAY IMPAMBIMH H ITIIOCKOCTAMM. KOOpI[I/IHaTHO-BCKTOpHHﬁ
MCTOI IIpU PCIICHUU I'COMCTPHUUCCKUX 3a1a4.



IINTAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MPOTrpaMMbl yuyeOHOTO MpeaMeTa
«MareMaTuka» XapaKTepU3yrOTCs:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TO3UITMN 00YUAIOMErocss Kak akKTUBHOTO
U OTBETCTBEHHOIO 4j€Ha POCCHUHCKOr0 OOIIECTBA, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SIBJICHUH,
MpOLETyp TpaXITaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TP.), yYMEHHEM
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHUM C HX
GYyHKUMUSIMU ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TPaXTAHCKON UIEHTUYHOCTH, YBAXKEHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKOW MaTEMAaTHKHU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUSAM POCCHMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHIKEHUW B JPYrMX HayKax, TEXHOJOTHSX, chepax
SKOHOMHKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSL:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HApOoJa;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHHUSA, HSTUYECKOTO IOBEJICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM JOCTUKEHUN HAYKU U JIESATEIbHOCTBIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTONYMBOTO OYAYIIEro.

JcTeTH4ecKoe BOCIIMTAHUE:

ACTETUYECKUM OTHOIICHHUEM K MHpPY, BKIIIOYash ICTETUKY MaTeMaTUUYECKHX
3aKOHOMEPHOCTEH, 00BEKTOB, 33/1a4, PEIICHUH, PacCyKICHUI; BOCIPUUMYHUBOCTHIO
K MaTEMaTUYECKUM acCleKTaM pa3IMYHbIX BUJIOB UCKYCCTBA.

dusuyecKoe BOCIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TMPUMEHSATh MaTEMaTUYECKHE 3HAHUSA B
MHTEpecax 3J0poBOro u 6e3omacHoro odpasa »K13HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOC INMHUTAaHHE, COATAHCUPOBAHHBIA PEXUM 3aHSATHH U
OTJIbIXa, peryJisipHast pu3nyeckasi aKTUBHOCTD); (PU3UYECKOTO COBEPIICHCTBOBAHMUS,
P 3aHATHUSAX CIIOPTUBHO-03/I0POBUTEILHOMN AEATEIbHOCTHIO.

Tpynosoe Bocnnuranue:

TOTOBHOCTBIO K TPYJy, OCO3HAHHEM ILIEHHOCTH TPYJOJIO0US; UHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHATBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynymeit npodeccud W pealn30BbIBATH COOCTBEHHBIC >KU3HEHHBIC IIJIAHBI;
TOTOBHOCTBIO U CIIOCOOHOCTHIO K  MaTeMaTUYeCKOMY OOpa30BaHHUI0 U



caM000pa30BaHUI0 HA MPOTSKEHUU BCEU MKU3HH; TOTOBHOCTbIO K AKTUBHOMY
YYacTHIO B PEIICHUH MPAKTUYECKHUX 3a/1a4 MaTEMaTUYECKON HAIIPABICHHOCTH.

JIKOJOTHYECKOe BOCIIMTAHHUE:

c(hOPMHPOBAHHOCTHIO DKOJOTHYECKON KYyJIbTYypbl, TMOHWMAHHEM BIIHSHHUS
COI[MATIbHO-I)KOHOMUYECKUX MPOIIECCOB HA COCTOSTHUE MPUPOJHON U COIMATBHOMN
Cpellbl, OCO3HAaHUEM TJ00aJbHOTO XapakTepa HSKOJOTMYECKUX MpoOJeMm;
OpUEHTallMel Ha MPUMEHEHHE MAaTeMaTHMYeCKUX 3HAHWM [JIs pelieHus 3aaad B
00JIaCTH OKPY’KAIOIICH CPe/Ibl, ITTAHUPOBAHUS IMOCTYIKOB M OIICHKH MX BO3MOXKHBIX
MOCIIEICTBUUN [T OKPY’KAIOIIEH CPEbI.

ILleHHOCTH HAYYHOI'O TO3HAHUS:

c(OpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUSI HAyKM W  OOIIECTBEHHOM MPaKTUKH, [OHUMaHUEM
MaTeMaTUYECKOW HayKHh Kak c(epbl 4eToBEUECKOW MJesATeNbHOCTH, 3TaroB €&
pPa3BUTHS M 3HAYUMOCTH I Pa3BUTHUS ITUBWIM3ALMU, OBJIAJCHUEM S3bIKOM
MaTeMaTUKH ¥ MAaTeMaTUYECKOW KyJNbTYypOW KakK CpPEACTBOM IIO3HAHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBISITh MPOEKTHYID M HUCCIEAOBATEIBCKYIO JESTEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHHS IMPOTPaMMBI YIEOHOTO TMpeaMeTa
«Marematuka XapaKTEPU3yIOTCS OBJIAJICHHEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCALHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusmMu, YHUBEPCANbHbIMU Pe2YIAMUBHbIMU OeUCEUIMU.

1)  Vnueepcanvnvlie  nosmasamenvmvle  Oeticmeus,  obecneuusarom
Gdopmuposanue 6a308blX KOSHUMUBHBIX NPOYECCO8 00yYaowuxcs (oceoeHue
Memoo08  NO3HAHUSL  OKpYJcaowe20  Mupa,  NpuMeHeHue  J0SUYECKUX,
ucce008amenbCKux onepayul, ymenuil pabomams ¢ ungopmayueti).

ba3zoBble 1ornueckue aAecTBu:

e BBIABIIATh U XapaKTEPHU30BaATh CYIICCTBEHHBIC MPU3HAKA MAaTEMATHICCKUX
OOBEKTOB, TOHATHH, OTHOIIEHUH MEXAY IOHATUAMH, (OPMYIHPOBATH
OTpEeJICICHUs] ~ TOHSATUN; YCTAHABIMUBATh CYIIECTBEHHBIM  TMPHU3HAK
KJaccu(ukanmy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUSA, KPUTEPHUH
IIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymHpoBaTL W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIBLHBIE W OTPUIIATEIbHBbIC, CAWHWYHBIC, YAaCTHBIC W OOIIWCE,
YCIIOBHBIE;

e BBIABJIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTuBOpeurs B (aKTaxX, JAaHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX;
npeaiaraTh KpUTEPUH JIJIS BBISIBJICHHS 3aKOHOMEPHOCTEH M IPOTHBOPEYHIA,



e JleJaTh BBIBOJbI C HCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTeMaTUYECKUX
YTBEPKICHUN (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TIPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KJICHUS U BBIBOJIBL;

e BBIOMpaTh cHoco0 pelieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIIeHUs, BBHIOMpATh HamboIee MOAXOAAIIMN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eicTBHS:

e HCIOJB30BaTh BOMPOCHI KaK MCCJIENOBATENLCKUI MHCTPYMEHT MO3HAHMUS;
dbopMyaMpoBaTh BOMPOCH], (UKCHPYIOLIUME MPOTHUBOpPEUYUE, MpoOIemy,
yCTaHaBJIMBaTh HWCKOMOE W  JaHHoe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TMPOBOJUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTH4eCKOro
O0OBEKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH  MEKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaAMHU;

e  CaMOCTOSITEIBHO (POPMYIUPOBATH 0OOOIIECHUS U BBIBOJIBI MO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJIYYEHHBIX PE3yJbTAaTOB, BEIBOJIOB U 0000IICHHIA;

e TPOTHO3MPOBATH BO3MOXKHOE PAa3BHTHE IIPOIECCA, a TAKKE BBIIBUTATH
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaunmeii:

e BBIABIISATH AePUIUTHI HHOOPMAITUH, TaHHBIX, HEOOXOAMMBIX JJII OTBETA Ha
BOIPOC U JJIsI pEIICHUS 3a/1auu;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWKOB  PA3JMYHBIX  THIIOB,
aHAMM3UPOBaTh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITHIO
pa3TUYHBIX BUIOB M (POPM MIPEICTABIICHNUS,

e CTPYKTYpUpOBaTh MHGOPMAIIHIO, TIPEJCTABIATh €€ B Pa3IN4HbIX (opMax,
WJLTIOCTPUPOBATH TpadUyuecKy;

e OIICHUBATH HaAEKHOCTD nHbopMaIuu 1o CaMOCTOSITENIEHO
chOPMYITUPOBAHHBIM KPUTEPHSIM.

2)  Vuusepcanvnvie Kommynukamuemuvlie Oelicmeus,  obecneuusarom

copMUpo8aHHOCMb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

OO0uenue:

e BOCIPUHUMATH U (GOPMYIIHPOBATH CYXKICHUS B COOTBETCTBUH C YCIIOBHSIMHU
U [EJIIMH OOIIIEHUS;, ICHO, TOYHO, TPAMOTHO BBIPAYKaTh CBOIO TOUKY 3PCHHUS



B YCTHBIX M IIMCBMEHHBIX TEKCTaX, 1aBaTh HNOSICHEHUSA II0 XOJy PEIICHHUS
3a/1a4d, KOMMEHTHPOBATh IIOJyYECHHBIN PE3YJIbTaT;

B X0JI€ 00CYKIEHMs 3a7jaBaTh BOIPOCHI 10 CYILIECTBY 00CYKIaeMON TEMBI,
npo0JieMbl, perraeMon 3a/1auu, BbICKa3bIBaTh HJI€H, HAIICJICHHBIC HA TIOUCK
pElIeHNs; COMOCTABIATH CBOM CYXKICHHS C CYXKICHUSAMH JPYTHUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jMyle U CXOJCTBO IO3HULUN; B
KOPPEKTHOU popme GpopMyIHpoBaTh pa3HOIJIACUs, CBOU BO3PAXKEHHUS;
NPEACTABIATh  PE3yJbTaThl  PEIICHWS  3aJa4yd,  OKCIEPUMEHTA,
UCCJICTOBAHMSI, IPOCKTA; CAMOCTOSITENIbHO BEIOUPATh (JOPMAT BHICTYTLICHHUS
c y4€TOM 3aj1a4 Mpe3eHTAMU U OCOOCHHOCTEH ayAUTOPUH.

CoTpyaHu4ecTBo:

MOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHOW U MHAUBHUIYaTIbHOM
paboThl NpPH pelIeHWH Y4eOHBIX 3ajJlad; MPUHUMATH 11€JIb COBMECTHOM
NEATEeIbHOCTH, IUIAHUPOBATh  OPTraHU3aIMI0 COBMECTHOW  paloThlI,
pacmpenenartb BUAbl pabOT, TOTOBAPUBATHCA, OOCYXKIaTh IMpoOIecC U
pe3yabTaT paboThl; 000011aTh MHEHUSI HECKOIBKUX JIFOCH;

y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00Cyk1eHUs, 00OMEH MHEHUI,
«MO3TOBBIE€ IITYPMb» W WHBIC); BBINOJIHATH CBOIO YacTh pabOThI U
KOOPAMHUPOBATH CBOM JEUCTBUS C IPYTUMU YJI€HAMU KOMaH/Ibl; OIICHUBATh
KauecTBO CBOEro BKJaja B OOMMA MPOAYKT TIO KPUTEPUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBUSI.

3) Vnueepcanvrule pecynamuenuie oericmaus, obecneyugaiom gopmuposanue
CMBLCII0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTaBJISATH ILJIaH, aJITOPUTM PEIICHUsI 3a]1a4u, BIOUPATh CIIOCO0 pelIeHUsI
C YU4E€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIIEHUN C YYETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIAJE€Th HAaBBIKAMHU [O3HABAaTEIbHOM pedaeKcuH KaKk OCO3HAHMS
COBEPLIAEMBIX JEUCTBUM U MBICIUTENIBHBIX MPOLECCOB, UX PE3YyJILTATOB;
BJIaJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS IPOIIecca U pe3yibTaTa
peleHns MaTeMaTUIEeCKOM 3a/1a4u;

MPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTh ITPY PELLICHUH 33]1a4U,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIbCTB,
JAaHHBIX, HAWJCHHBIX OIIUOOK, BHISIBICHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBHUE pe3yJbTaTa LEIM U YCIOBUSAM, OOBACHATH
MIPUYUHBI JTIOCTHKEHHS WIM HENOCTHKEHHS PE3YJIbTAaTOB AEATEIBbHOCTH,
HAXOJUTh OIIHUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.



ITPEAMETHBIE PE3YJ/IBTATDBI
10 KJTACC

OmneprpoBaTh MOHATHIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IpuMeHsATh aKCHOMBI CTEPEOMETPUM M CIEICTBUS W3 HUX MNPU PEUICHUU
reOMETPUYECKUX 3a/1ay.

OnepupoBaTh NOHATUSIMU: MAPATIIETLHOCTDh U MEPIEHANKYIISIPHOCTD MPSMbIX
Y TJIOCKOCTEHN.

KnaccudummpoBaTe B3aUMHOE pAaCIONIOKEHHE TNPSAMBIX M IUIOCKOCTEH B
MPOCTPAHCTBE.

OnepupoBaTh MOHATUAMH: JBYTPAHHBIA YTOJ, TpaHU ABYTPAHHOTO YTIa,
peOpo IBYrpaHHOTO yTria; JIMHEWHBIM Yroj JABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TOHATHUSMU: MHOTOTPAHHHUK, BBIMYKIBIH ¥ HEBBITYKJIBIHA
MHOTOTPaHHUK, 3JIEMEHThI MHOTOTPAaHHHUKA, MPABUIIbHBIN MHOTOTPAHHUK.

Pacrio3naBaTh OCHOBHBIE BHJbl MHOTOTPAHHHUKOB (MHUpaMuUa; MpU3MA,
PSIMOYTOJIBHBIN MapaJijIeNIeuIel, KyoO).

KnaccudummpoBarb ~ MHOTOTpAaHHUKH,  BBIOWpas  OCHOBAaHHS  JUIs
Kkiaccuukanuy  (BBIMYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHU; TMPABUIIbHbBIC
MHOTOTPAHHUKH; TIPSIMbIE U HAKJIOHHBIE MPU3MBI, NTapajUIeICTUIICbI).

OnepupoBath MOHATUAMHU: CEKYIas MIIOCKOCTh, CEUEHHE MHOTOTPAaHHUKOB.

OOBSICHATH TPUHIIMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOB3YSl METO/, CJIEOB.

CTpouTh ceyeHHS] MHOTOTPAHHHMKOB METOJOM  CJIEOB, BBITIOJNHATH
(BBIHOCHBIE) TIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Perats 3a1aun Ha HaxXOXKICHHE TEOMETPUISCKUX BEJIMYUH MO 00pas3iam Win
QITOPUTMAM, TIPUMCHSS W3BECTHBIC AHATUTHYCCKAE METOABI TPU PEIICHUH
CTaHJAPTHBIX MAaTEeMAaTHYECKUX 3a7a4 HAa BBIYMCICHUE PACCTOSHUUA MEXKIY JBYMSI
TOYKaMH, OT TOYKHA JO TPSIMOW, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPENIMBAIOIIUMHUCS TPSIMBIMHU.

Permars 3a1aun Ha HaXOXKICHHE TEOMETPUIECCKUX BEIMYUH MO 00pas3iam Win
QITOPUTMAM, TIPUMCHSS W3BECTHBIC AHATUTHYCCKHE METOABI TPU PEIICHUH
CTaHJAPTHBIX ~MaTEeMaTHYECKUX 3a7ad Ha BBIYHCICHHE YIJIOB  MEXIY
CKPEIIMBAIOIMMMHUCS ~TPSIMBIMH, MEXKIYy TPSIMOM M TUIOCKOCTBIO, MEXKIY
MJIOCKOCTSIMH, IBYTPAHHBIX YTIIOB.

Beruncnarh 00bEMBI M TUIOMIAN TTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpU3Ma,
nupamMua) ¢ IpEMEHEHUEM (POPMYJT; BBIYUCIIATH COOTHOIIEHUS MK TY TIIOIIA MU
MOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX MHOTOTPAHHUKOB.



OnepupoBarh NOHATHAMHU: CHMMETPUS B IPOCTPAHCTBE;, LEHTP, OCh MU
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatp, mpeoOpa3oBbIBATh W HMHTEPHPETUPOBATH HH(GOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax u
PUCYHKAX.

[TpumeHsTh reomeTpudeckue (pakThl 1)1 pELICHUs CTEPEOMETPUUECKHX 3a/1ay,
IIPEATIOIATra0IIMX HECKOJIBKO IIar0B PEIIEHUs, €CJIM YCIOBHsI IPUMEHEHHUS 3a/1aHbl
B SIBHOH (opmMe.

[IppuMeHATs MpPOCTEHIINE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHU CTEPEOMETPUUECKUX 3a4a4.

[IpuBoANTH HpUMEPBl MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE H
YKU3HM, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUU B UCKYCCTBE.

[IpyMeHATh MOJTYy4YECHHBIE 3HAHMS HA IPAKTHUKE: aHAJIU3UPOBATH pPEAIBHBIC
CUTyallud W NPUMEHATb HU3YYEHHBIE IOHATHUSA B IPOLECCE ITOMCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHON MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'C€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUYECKUX MOHATHI U TeOopeM, anmapaTa anreOpbl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUYECKUX BEJIMYHH.

11 KIIACC

OnepupoBaTh NOHATUAMM: IMWJIMHAPUYECKAs MOBEPXHOCTh, 0Opa3yrolue
UJIMHAPUYECKON MMOBEPXHOCTH; IIWIIMHP; KOHUYECKast TOBEPXHOCTh, 00pa3yromue
KOHUYECKON TTOBEPXHOCTH, KOHYC; chepuueckasi TOBEpXHOCTb.

Pacno3naBath Tena BpamieHus (HWIMHIP, KOHYC, cdepa U map).

OOBSICHATH CIOCOOBI MOTYUYEHUS TEN BPALLIECHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHIATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CEerMEHTAa; IIapOBOM CJI0i, OCHOBAaHUE IIAPOBOTO CJIOS, BBICOTA IIAPOBOTO CIOS;
1apOBOM CEKTOP.

Beruncnare  00bEMBI M IUIOHMIAAM  TOBEPXHOCTEH TeN  BpallleHWUs,
T€OMETPUYECKUX TeJI C TPUMEHEHUuEM (HopMy.

OnepupoBaTh NOHATUSIMU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPy M ONMUCAHHBIH
okoJ10 cpepsl; cepa, BucaHHAST B MHOTOTPAHHUK WJIU TEJIO BPAILICHMUS.

BeIuncnaTh COOTHOLIGHHUS] MEXKIY TUIOMIAISIMH MOBEPXHOCTEH W 00BEMaMU
MOAOOHBIX TEII.

N300pakath u3ydaemble (QUTypbl OT PYKH M C TPUMEHEHUEM MPOCTHIX
YEPTEAKHBIX HHCTPYMEHTOB.

BrInonaHATh (BBIHOCHBIC) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
buryp: BUJ CBEpXy, COOKY, CHU3Y; CTPOUTH CEUCHUS TEJ BpaIlleHHS.



W3Bnekatb, HWHTEPHPETUPOBATH U IPeoOpa3oBbIBaTH HH(MOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUrypax, MPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B TPOCTPAHCTBE.

BBINONHATE JOEWCTBUSA CIOKEHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB W
YMHOXEHHS BEKTOpPA Ha YUCIIO, OOBIICHITh, KAKUMHU CBOMCTBAMU OHM 00JIa/1at0T.

[IpuMeHsATh paBUIIO NMapajuieIenuneaa.

OnepupoBaTh NOHATHIAMU: JE€KAPTOBBI KOOPJIUHATHI B IPOCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJI MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBHI.

HaxoauTbe cyMMy BEKTOPOB M IIPOU3BEIACHUE BEKTOPA HA YHCIIO, YTOJl MEKIY
BEKTOpPaMH, CKaJspHOE TMPOU3BEACHUE, pACKIAAbIBATh BEKTOp 1O JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3ajaBaTh INIOCKOCTh YPAaBHEHUEM B JIEKAPTOBOM CHCTEME KOOPAUHAT.

[TpumensTh reomeTpudeckue (HpakThl AJis1 pELICHNUs CTEPEOMETPUUECKUX 3a/1ad,
IIPEANOJIATal0INX HECKOIBKO 1IIar0B PELLICHHUs, €CJIM YCIOBUS IPUMEHEHUS 3a/1aHbI
B IBHOU (popme.

Pemrate mpocrelmmne reoMeTpuyecKue 3aJadd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemlarp 3azauM Ha J10Ka3aTelIbCTBO MATEMAaTHYECKUX OTHOLICHUW H
HAXO0XKJEHUE F€OMETPUUYECKUX BEJIMYUH 0 00pa3liaM WK alrOpUTMAM, IPUMEHSIS
W3BECTHBIE METO/IbI IPH PEILICHUH CTAaHAAPTHBIX MAaTEMAaTUYECKHUX 3a7a4.

[IppuMeHATH  MpPOCTEWIINE NPOrPAMMHBIE  CPEACTBA M 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOaNUTHE NpHUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC H
YKW3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJMYyYECHHBIE 3HAHWS HA IMPAKTHUKE: aHAIU3HPOBATH PEAIBHBIE
CUTyallud W IPUMEHATb WU3YYCHHBIC IIOHATUSA B IIPOLECCE IIOMCKA PELICHUS
MaTeMaTHYecKd C(HOPMYIUPOBAHHONM MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MWCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX TOHIATHI U TEeOpeM, anmnapara ajareopbl; pemarhb
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Koutpoabupie  IMpaxruyeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 BBeneHue B cTepeoMeTpuio 10
) IIpsimble ¥ TIOCKOCTH B ITPOCTPAHCTBE. 2 |
[TapannenbHOCTb NPSAMBIX U IJIOCKOCTEN
3 HepneHL[HInyI;IpHOCTL IPSIMBIX U 12 |
IJIOCKOCTEN
4 VYTIubl MeXAy MPSAMBIMU U IUIOCKOCTSMH 10 1
5 MHororpanHuku 11 1
6 OO6BbEMBI MHOTOI'PaHHUKOB 9 1
7 IToBTOpEHME: CEUEHHUS, PACCTOSHUS U YIIIbI 4 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0




IHOYPOYHOE IINTAHUPOBAHHUE

10 KITACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3ydeHust

JJIeKTPOHHbIE
uudgpoBbie
o0pa3oBaTe/ibHbIE

pecypcbl

Pasnen 1. BBenenue B crepeomerpuio. (10 4.)

OcHOBHBIE IIOHATHS CTEPEOMETPUN: TOUKA,
npsiMasi, IJI0CKOCTb, IPOCTPAHCTBO.
[TpaBuia n3o0pakeHus Ha PUCYHKAX:
n300pakeHus IIIOCKOCTEH, MapauienbHbIX
NpSIMBIX (OTPE3KOB), CEPEINHBI OTPE3Ka

[TonsTus: MepeceKkaromuecs miI0CKOCTH,
Nnepecekaronmmecs npsamas 1 rmiI0CKOCTb

5.09.23

7.09.23

IlonsTus: NepeceKarommecs mI0CKOCTH,
Nnepecekarommecs npsamas 1 rmiIo0CKOCTb

11.09.23

3HaKOMCTBO C MHOTOTPaHHUKaMH,
n300pakeHre MHOTOIPaHHUKOB Ha
PUCYHKAX, Ha MPOCKIUOHHBIX YEPTEKAX

HauanbHble cBefieHHs 0 KyOe U mupamu/e,
ux pa3BeépTku U Mozenu. CedeHus
MHOT'OI'PaHHHKOB

HauanbHble cBefieHHs 0 KyOe U mupamue,
ux pa3BeépTku U Mozenu. CedeHus
MHOT'OI'PaHHHKOB

13.09.23

18.09.23

20.09.23




[TonsiTHE 00 AKCMOMATHYECKOM OCTPOCHUU
CTEPEOMCTPHH: aKCHOMBI CTEPEOMETPUHN B 1 25.09.23
CJIEACTBHUS U3 HUX

[TonsiTre 06 akcMOMATHYECKOM MOCTPOSHUU
CTEPEOMETPHUI: AaKCUOMBI CTEPEOMETPUHU U 1 27.09.23
CIJIEACTBUS U3 HUX

[TonsTne 06 aKCHOMAaTUYECKOM ITOCTPOSHUH

CTEPEOMETPHUHU: AKCUOMBI CTEPEOMETPHUU U 1 3.10.23
CIIEACTBUS U3 HUX

10

[TonaTne 06 aKCHOMAaTUYECKOM ITOCTPOCHUH
CTCPECOMETPHUH: aKCUOMBI CTCPCOMETPUH U 1 5.10.23
CIICZICTBUS U3 HUX

11

12

Paznean 2. [Ipsimbie U nJ10ckocTH B IpocTpanctie. [lapaniesbHoCTh NPAMBIX U MJI0cKOCTel. (12

Bzaumnoe PacCIIOJIOKECHUC TPSAMBIX B
MMPOCTPAHCTBE: IICPECCKAIOIINCCA,
NnapajiCJIbHbIC U CKPCUIMBAOIIINECH
MpsAMBbIC

1 9.10.23

[TapamienbsHOCTh NPSAMBIX U IIJIOCKOCTEN B
[IPOCTPAHCTBE: NapajlIeIbHbIE IIPSIMBIC B

.. 1 10.10.23
IIPOCTPAHCTBE; MAPAUIEIBHOCTD TPEX

MMPAMBIX

4.)

13

[TapaeapHOCTB NPSIMBIX U TUIOCKOCTEN B
npoctpancTie: [lapamienbHOCTh PSAMON U 1 12.10.23
MJIOCKOCTH

14
15

VYrisl ¢ COHaNPaBICHHBIMA CTOPOHAMH 1 17.10.23

Yroi Mexay NpsMBIMU B IIPOCTPAHCTBE 1 19.10.23

16

VYros Mexay NpsIMbIMU B TPOCTPAHCTBE 1 24.10.23




[TapanienbHOCTh IIOCKOCTEH:

17 26.10.23
napaJuiebHbIE INIOCKOCTH

18 CBolicTBa napauiesIbHbIX INIOCKOCTEH 7.11.23
[Ipocreiimme mpocTpaHCTBEHHBIE (PUTYPHI

19 Ha IJIOCKOCTHU: TeTpa’p, KyoO, 9.11.23
napajuieenumnes

20 IToctpoenue ceueHuit 14.11.23

21 [TocTpoenue ceuennii 16.11.23
Kontponbnas paborta Nel mo teme

22 "IIpstMble U MJIOCKOCTH B IIPOCTPAHCTBE. 21.11.23
[TapannenbHOCTb NPSAMBIX U IJIOCKOCTEN"

Paspnen 3. IlepneHanKyJISIPHOCTD NPSAMBIX U IUIOCKOCTeM. (12 4.)

[IeprieHAUKYIAPHOCTD NPAMOU U

23 IUIOCKOCTH: MEPIEHAUKYIISIPHBIE MPSMBIE B 23.11.23
IIPOCTPAHCTBE

24 [Ipsimble napasenbHble U 581123
NEePIEeHIUKYIISIPHBIE K III0OCKOCTH

)5 [Tpsimble napanienbHble U 30.11.23
NEPIEHIUKYIISIPHBIE K IIIIOCKOCTH

26 [Ipu3Hak nepneHANKyIIPHOCTH IPSIMON U £ 1293
MIJIOCKOCTH

7 [Ipu3Hak nepneHANKyIIPHOCTH IPSIMON U 21223
MIJIOCKOCTH

)3 TeopeMa 0 IpsIMOM NEPIIEHAUKYIIIPHOU 121223
IJIOCKOCTH

29 Teopema o mpsiMON NEPIICHANKYISIPHON 14.12.3

IIJIOCKOCTH




30

31

Teopema o0 mpsiMON NEPIEHANKYISIPHON
IJIOCKOCTH

[leprieHauKYNSAp U HAKIOHHBIE: PACCTOSHUE

OT TOYKHU OO IINIOCKOCTH, paCCTOAHHUE OT
HpHMOfI J0 IINIOCKOCTH

19.12.23

21.12.23

32

[lepnienquKysip U HAKJIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 TUNIOCKOCTH, PACCTOSTHUE OT
IPSIMOM 70 TUIOCKOCTH

26.12.23

33

34

IlepnieHaAUKYIsIp ¥ HAKIOHHBIE: PACCTOSTHUE
OT TOYKH JI0 INIOCKOCTH, PACCTOSTHUE OT
IIPSAMOM 10 IIJIOCKOCTH

Kontponbnas paborta Ne2 nmo Temam
«[leprieHAUKYIIAP U HAKIIOHHBIE:
paccTosiHUE OT TOUKH JI0 MJIOCKOCTH,
paccTosiHuE OT MPSIMOM J0 TJIOCKOCTH

Paznes 4. Yrubl Me:xx1y NpsiMmbIMH M IJI0CKOCTAMH. (10 4.)

28.12.23

9.01.24

35

VYTIbl B IPOCTPAHCTBE: YIOJ MEXKIY MPsIMON
U IJIOCKOCTBIO

1

11.01.24

36

37

JIByrpaHHBIN yroJl, TMHEHHBIN Yroi
JIBYTPaHHOI'O yTIJla
JIByrpaHHBIN yroJl, TMHEHHBIN Yroj
JBYTPAHHOIO yIJla

16.01.24

18.01.24

38

[lepneHAUKYISIPHOCTD MIJIOCKOCTEM:
NpU3HAK [EPIECHIUKYIAPHOCTH IBYX
IIJIOCKOCTEMN

23.01.24

39

[lepneHAUKYISIPHOCTD IIJIOCKOCTEM:
IPU3HAK NEPIEHANKYIIPHOCTH JBYX
IUIOCKOCTEN

25.01.24




40

41

[leprieHAMKYASIPHOCTD IJIOCKOCTEH:
MPU3HAK NEPIECHIUKYISIPHOCTH JIBYX
IIJIOCKOCTEN

Teopema o Tpéx nmepneHAUKYIIpax

30.01.24

1.02.24

42
43

Teopema 0 TpEX NepHEeHAUKYIPAx

Teopema o Tpéx nmepneHAUKYIIpax

6.02.24
8.02.24

44

KonTtponsHast padora Ne3 mo remam
"TleprnieHAUKYISIPHOCTD MPSIMBIX U
miockocteil" u "Yribl MeXy NPSAMBIMU U
IUIOCKOCTSIMMU"

13.02.24

45

46

47

Pa3

ITonsTue MHOI'OI'paHHHUKa, OCHOBHBIC
OJICMCHTBI MHOT'OI'paHHUKA, BBIITYKIIBIC U
HCBBIITYKJIBIC MHOTOTPAHHHUKH pa3BépTI<a
MHOTI'OrpaHHHUKaA

[Tpu3ma: n-yroapHast pu3Ma; rpaHu v
OCHOBAHMUS IPU3MBI; IPsIMast U HAKJIOHHAs
pU3Mbl; OOKOBas U MOJIHAS IOBEPXHOCTh
HPU3MBI

[Tapamenenunen, IpsMOYTrOJIbHbIN
napajulesIeuIe] U ero CBOMCTBa

e 5. Maororpanuukm. (11 4.)

15.02.24

20.02.24

22.02.24

48

[Inpamuaa: n-yroiapHas IupaMua, TpaHu U
OCHOBaHUE MUpPaMUJIbl; OOKOBasl U MOJIHAS
MTOBEPXHOCTh MMHPAMU/IbI; IPABHIIBHAS U
yCcedu€HHas MUpaMuaa

27.02.24

49

[IpaBuIBHBIE MHOTOTPAHHUKH: TTIOHSTHE
MPAaBHJIBHOTO MHOTOTPaHHUKA; MPaBUIIbHAS
npu3Ma U NpaBUiIbHAS TUPaAMHJIA;

29.02.24




HpaBWIbHAs TPEYTOJIbHAS TUPAMUIA U
NPaBUIBHBIN TETpadIp; Kyo

HpC,I[CTaBJ'IeHI/IC O ITPaBUJIbHBIX

50 MHOTOTPaHHUKAX: OKTa’p, NOJAEKadAp U 1 5.03.24
MKOCa3p.
CummeTpusi B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOYKH, NPSMOM, IIOCKOCTH.
51 DJIEMEHTBl CHAMMETPHUH B IUpamMuiax, 1 7.03.24
napajuiejaenunenax, NpaBUibHbIX
MHOTOIPAaHHHUKAX
57 Bf;lqncneHHe 3JIEMEHTOB MHOTOT'PAHHUKOB: 1 12.03.24
pé6pa, TuaroHanu, yribl
[Tnomaae GOKOBOM MOBEPXHOCTH U ITOJTHON
53 HOBerHOSTI/I pSIMOI npmMm,u TLJTOTIA b | 14.03.24
OCHOBaHUM, TeopeMa 0 OOKOBOM
MMOBEPXHOCTHU MPSIMOM MPU3MBI
[Tnomaabr 60KOBOI MOBEPXHOCTH U
54 MOBEPXHOCTH MTPaBUIILHOM ru:IpaMHI[H, | 19.03.24
TeopeMa O IUIoIIaIu OOKOBOM OBEPXHOCTH
YCE4EHHOW IMUPAMHU/IbI
55 'I'<OHTp0J'IBHa$I pa6?Ta Ned o Teme | 21.03.24
MHororpanHuku
Pa3nen 6. O0bEMbI MHOTOTPAHHUKOB. (9 4.)
56 [Tonsitre 06 00BEME 1 2.04.24
57 O0BEM TUpaMHUTBI 1 4.04.24
58 O0BEM TUpamMuIbI 1 9.04.24
59 O0BEM TUpaMHUTBI 1 11.04.24
60 O0BEM TUpamMuabI 1 16.04.24




61 O0BEM TIPU3MBI 1 18.04.24
62 O0BEM pU3MBI 1 23.04.24
63 O0BEM IPU3MBI 1 25.04.24
64 KOHTPOJ‘IBHaS{ pabota Ne5 o Teme 1 2.05.24
"OO0BEMBI MHOTOTPAHHUKOB"
Pa3nen 7. [loBTOpeHue: ceuyeHus, pacCTOAHUSA U yribl. (4 4.)7.05.24
[ToBTOpeHue, 06001IeHNE CCTeMaTU3alUs
65 3Hanuil. [locTpoenue ceuenuii B 1 14.04.24
MHOTOTPaHHHUKE
[ToBTOpenue, 0600IIEHNE CUCTEMATH3ALUS
3HaHWN. Beranciaenue paccTosHun: MexXIy
66 JByMsI TOUKaMH, OT TOYKH J0 MPSMOM, OT 1 16.05.24
TOYKH JI0 TIIOCKOCTHU, MEXKTY
CKPELIMBAIOIIMMUCS TPSIMbIMU
67 HToroBas KOHTposIbHas paboTta Ne6 1 21.05.24
[ToBTOpenue, 0600IIEHNE CUCTEMATH3AITUS
3HaHUU. BBIYKCIIEHNE YTIIOB: MEXKIY
68 CKPEIIMBAIOIIUMUCS MPSIMBIMU, MEXKITY 1 23.05.24
MPSIMOM M TNIOCKOCTBIO, IBYTPAHHBIX YTJIOB,
YTJI0B MEXIY MIIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME
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