MyHnunumnansHoe 0011e00pa3oBaTeIbHOE YUPESIKICHHUE
«Cpennsas obmeoOpa3oBarenbHas mkosia Ne9» r. HoBo3piOkoBa

AHHOTaNMs K padoyeii mporpamme
yueOHoro kypca «I'eomerpus. ba3oBblii ypoBeHb)

PaGouast mporpamma yue6HOTO Tipeameta «l'eomeTrpusi. ba3oBbiii ypOBEHB
o0s13aTenbHOM mpeamMeTHOM obnactn «Marematnka M MHGOPMATHUKAY SIBISETCS
4acThblO OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl CPEIHETO OOIIEro 00pa30BaHUs
(OOIT COO) MBOY MBOY «COII Ne 9y, pazpaboraHa B COOTBETCTBUH C
dI'OC COO Ha ocHoBe DenepanbHON pabodeil MPOrpamMMbl IO MaTeMaTUKE |
peanm3syercs 2 roga ¢ 10 mo 11 knace.

Pabouas mporpamma pa3paOoTaHa  y4YMTEISIMH MATEMAaTUKU ILIKOJbI C
ucnons3oBanueM «KoHcTpykTopa pabouumx mporpamm» caiita «Eaunoe
comepxaHue o0mero oopazoBaHus» B cooTBeTcTBUM C [lojokeHnem o paboumx
nporpaMMax M OINpeAeNsieT OpraHu3aluio o0pa3oBaTeNbHON IEATEeIbHOCTH
yuuTenss B Imkoje mo mpenmery «leomerpus. ba3oBwiii ypoBenb». PaOouas
IporpamMma COZIEPKUT CIEAYIOIINE CTPYKTYPHBIEC DJIEMEHTHI:

-IIOSICHUTEJIBHYIO 3aIIUCKY;

-11eJIM U3y4eHusl yueOHoro Kypca «l'eomeTpus. ba3oBblil ypoBEHbY;

-Mecto yuyeOHoro kypca «l'eomerpus. ba3oBelii ypoBeHb» B y4eOHOM
IUIaHE;

-coziepkanne yaeoHoro kypca «l'eomerpusi. ba3zoBbiit ypoBEeHbY;

-IUIAHUPYEMbIE  pe3yibTaThl  (JIMYHOCTHBIE,  METAlpEAMETHBIE U
npeaMEeTHBIE);

-TEMaTUYECKOE IUIAHUPOBaHUE, C(HOpPMUPOBAHHOE C Y4E€TOM  pabouei
IPOrpaMMbl BOCIIUTaHUs U BO3MOXKHOCTBIO ucnofib3oBanus JOP/IIOP.

PaGouast mporpamMmma oOCyXJeHa M TPUHSTA PEIICHUEM METOIUYECKOTO
o0ObeMHEHHUS H  COIJIACOBaHA 3aMECTUTENEeM JHUpPEKTOpa 1Mo  y4eOHo-
BocnurarenabHoi padore MBOY «COILI Ne 9.

Mara: 30.08.2024r
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MNOACHUTEJIBHASA 3AIINCKA

PaGouast mporpamma ydeOHOTrO Kypca «l'eomerpusi» 06a30BOro ypoBHS st
obyuarommuxcsi  10—-11 kimaccop pa3paborana Ha ocHOoBe DenepaabHOTO
rOCyJJapCTBEHHOTO 00pa30BaTEIBHOTO CTAHJAPTa CPEAHETO OOIIET0 0Opa3oBaHUS,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUMU, TMPEABSIBIIEMBIX K
MaTE€MaTUYeCKOMy OOpa30BaHUIO, M TPAJAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nporpaMMbl 00eclieyuBaeT OBJIAICHUE KIIFOUEBBIMH KOMIIETEHIIUSMU,
COCTABJISIIOUIMMU OCHOBY JJII CaMOpPa3BUTHsSI M HENPEPHIBHOIO 0Opa3oBaHUS,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATEIHHOTO PAa3BUTHUS
JUYHOCTH 00YJarOITIXCsl.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TI€OMETPUM Ha YpPOBHE CPEAHEro OOIIEero
oOpa3oBaHMsi OOYCIIOBJIEHA IPAKTUYECKOM 3HAYMMOCTBIO METAIIPEIMETHBIX U
IpEeIMETHBIX PE3yJbTAaTOB OOYUYEHHUS T€OMETPUM B HANpPAaBICHUH JMYHOCTHOTO
pa3BUTHS OO0ydarmuxcs, (GopMHUpPOBaHUS (YHKIMOHATHLHON MaTeMaTHYeCKOU
I'PaMOTHOCTH, U3yY€HUs IPYTUX YUEOHBIX NUCLUUIUIMH. PazButue y oOydarommxcs
IPABWIBHBIX IPEJICTaBICHUA O CYIIHOCTH M TMPOUCXOKIECHUM T€OMETPUYECKHUX
abcTpakiuii, COOTHOUIEHHH pEajJbHOr0 M HJEaJbHOr0, XapaKTepe OTpPaKEeHHs
MAaTeMaTU4eCKOM HAyKOW SIBIEHHW M IIPOLECCOB pEATBHOIO MHUpa, MECTe
Te€OMETPHUH B CUCTEME HAyK U POJIM MAaTEMATUYECKOTO MOJETUPOBAHUS B HAYYHOM
NO3HAaHUM U B IIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYUYHOTO MUPOBO33PEHUS
ydalmxcs, a TakKe KayecTB MBILUIEHHUs, HEOOXOIMMBIX [UIsl ajanTaluud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBiseTcs OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHEro
oOmiero o0pa3oBaHus, TaK KaK 00ECIEYMBAET BO3MOXKHOCTb M3YUYEHHUS Kak
JUCLMIUIMH €CTECTBEHHO-HAYYHON HApaBIE€HHOCTH, TaK U TYMaHUTapHOM.

Jlormueckoe MpllUIeHHE, (HOPMUPYEMOE MpPU H3YYEHHH OOYyYaroIUMHUCA
MNOHSTUWHBIX OCHOB T€OMETPHUU U TOCTPOCHUH IEMOYKU JTOTHUECKHUX YTBEPKICHUN
B XOJ€ pELIEHUS TeOMETPUYECKHX 3aJady, YMEHHE BBIABUTAaTh M OMPOBEPraTh
TUIIOTE3bl HEMOCPEACTBEHHO HCIOJB3YIOTCA IpPHU PEIICHWU 3a]a4 €CTECTBEHHO-
HAy4YHOI0 LIMKJIA, B YACTHOCTHU U3 Kypca (pU3MKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCeX 00NacTsIX AeATeIbHOCTH ueroBeka. OpHeHTalusi yeJoBeKa BO BPEMEHU H
IPOCTPAHCTBE — HEOOXOAWMOE YCIOBHUE €ro COIHAIbHOTO ObITHA, ¢dopMa
OTPaXEHUs OKPY’KAIOLIEr0 MHpa, YCJIOBHE YCHEIIHOTO MO3HAHWA U AKTUBHOIO
npeoOpa3oBaHusl  JAEUCTBUTENBHOCTH. ONEepUpOBaHUE  MPOCTPAHCTBEHHBIMU
oOpa3zamMu O0bEIUHSET pa3Hble BHUIB y4eOHOW M TPYJOBOW JAEATEIHHOCTH,



SBIISICTCSI OJHUM W3 TPOPECCHOHATBHO BAXKHBIX KadyeCTB, MOITOMY aKTyajbHA
3amaya (opMuUpoBaHHS y OOYYArONUXCSl MPOCTPAHCTBEHHOTO MBIINUICHHUS Kak
Pa3sHOBUIHOCTH OOPAa3HOTO MBIIIICHHS — CYIIECTBEHHOTO KOMIIOHEHTa B
HOJTOTOBKE K MPAKTUYECKON JEATEIbHOCTH TI0 MHOT'MM HaIpPaBJICHUSM.

Llens ocBoeHusi mporpaMmbl yuebHoro kypca «['eomerpusi» Ha 6a30BOM
ypoBHE o0OyueHusi — o00OmeoOpa3oBaTebHOe U OOLIEKYJIBTYpPHOE pa3BHUTHE
oOydJaromuxcst ~ 4epe3  oOecrneuyeHHe  BO3MOXXKHOCTH  NPUOOpETeHHs U
UCTIOJIb30BAHUSI  CHUCTEMATUYECKMX TEeOMETPUYECKMX 3HAHUM W JIEHCTBHIA,
cneuu(UYHBIX TeOMETPHUH, BOSMOXKHOCTH YCHEIIHOTO MPOIOIHKEHUsT 00pa30BaHUs
0 CHEUATIBHOCTSIM, HE CBSI3aHHBIM C PUKJIAHBIM UCTIOJIb30BAHUEM I€OMETPHUH.

[lporpamma 1o reomeTpun Ha 0a30BOM YpOBHE TNpeAHA3HAYCHA IS
00yYarOMIMXCsl CPENHEN IIKOJIbI, HE MCIBITHIBABIINX 3HAYUTEILHBIX 3aTPyIHEHHIA
Ha YpOBHE OCHOBHOTrO o01iero obpasoBanus. Takum oOpa3oM, oOyuaroniuecs Ha
0a30BOM ypOBHE JOJDKHBI OCBOUTH OOIIME MaTEeMAaTUYECKHE YMEHHs, CBSI3aHHbBIC
co crneuu(puKoil TEeOMETpUM W HEOOXOAUMBIE JUIS KH3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3yYUTh I€OMETPHUIO OoJjee
riyOOKOo, ecinu B JajbHEWIIeM BO3HHKHET HEOOXOAMMOCTh B T€OMETPHUYECKUX
3HaHUSAX B IPOPECCUOHATBHOMN EATEIbHOCTH.

JIoCTH)KEHHE eI OCBOCHHUS TMPOTrPaMMbl  O0ECIIEUUBACTCA pELICHUEM
COOTBETCTBYIOIIMX  3aaad. |IpHOpUTETHBIMEM 3ala4aMd  OCBOCHHUSI  Kypca
«I'eomerpum» Ha 6a30BoM ypoBHEe B 10—11 kitaccax ABISIOTCS:

o (¢opMHpOBaHME TMPEACTABICHUS O TEOMETPUU KaK 4YacTU MHPOBOMH

KYJIETYpBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOLIUM MUPOM;

o (¢opmMHpOBaHME TPEACTABICHHUS O MHOTOIPAaHHHMKAX M Telax BpalleHUs
KaK O BOXKHEHIINX MaTeMAaTUYECKHX MOJIEISX, MO3BOJSIONINX OMUCHIBATH
Y M3y4aTh Pa3HbIC SBICHUS OKPYKAIOIIEr0 MHUPA;

o (¢opmHupoBaHME YMEHHs pAaclo3HaBaTb Ha YepTek)axX, MOJAEIIX MU B
pearbHOM MHpPE MHOTOTPaHHUKH U TeJla BpallleHus;

e OBIIQJICHUE METOAAMHU PEIICHUS 3a7ad Ha MOCTPOSHHS Ha M300PaKEHHIX
IPOCTPAaHCTBEHHBIX QUTYD;

o (GopMHpOBaHHE YyMEHHUS OIEPHPOBATH OCHOBHBIMHU TMOHSATHUSMH O
MHOT'OIpaHHHMKaX ¥ TeJIax BPAIEHUs U UX OCHOBHBIMU CBOWCTBAMU;

e OBJIQJICHUE  aNTOPUTMAMH  pEIIeHUs  OCHOBHBIX  THIIOB  3ajay;
dopMupoBaHHEe yYMEHHS TPOBOJUTH  HECIOXHBIE  JOKAa3aTeJIbHbIC
paccyXIeHHs B XOJ€ pEHICHHS CTePEOMETPUYECKHX 3aqad W 3a7ad ¢
NPAaKTUYECKUM COJICPKAHUEM;

e pa3BUTHE  MHTEUIEKTYaJbHBIX W TBOPYECKUX  CHOCOOHOCTEH
oOyyaromumxcsi, IO3HABATENIbHON  aKTUBHOCTH, MCCJIEI0BATEIbCKIX
YMEHUH, KPUTUIHOCTH MBIIIICHYS,



e (opmupoBanue byHKIIMOHATBHOU rPaMOTHOCTH, pEJIEeBaHTHOM
FEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX >KU3HEHHBIX
CUTyallUsIX U MPU M3YyUYEHUU APYTUX YUYEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEN M 3aKOHOMEpPHOCTEH, (opMylIUpoBaTh HMX Ha A3bIKE
T€OMETPUHU U CO3aBaTh F€OMETPUUECKHE MOJIEIHN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKUI anmapar JJisl pPELIeHHUs MNPAaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MMOJTYUYEHHBIE PE3YJIbTATHI.

OTIMYUTENHEHONM OCOOEHHOCTHIO MPOTpaMMBbl SBIISIETCSI BKIIOYEHUE B KYypC
CTEPEOMETPUU B Hayaje €ro M3y4YeHWsl 3ajay, pelIaeMblXx Ha YpPOBHE
MHTYUTHUBHOTO MO3HAHUS, U ONpeAeNEHHBIM 00pa3oM opraHu3oBaHHas padoTa Hal
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHUECKOTO U MPOCTPAHCTBEHHOTO
MBIILICHUS, CTUMYJIUPYET MPOTEKAHWE MHTYUTUBHBIX MPOLECCOB, MOTUBUPYET K
JanbHENIIeMy U3YUYEHUIO MPEaMETa.

[IpeanoureHue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOyYEHHMs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOE OCHOBE UyBCTBEHHOCTh MPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHME NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yYalllUXCsl B Kypce CTepEeOMETpPUM MPOBOAMUTCS 3a CYET pEHIeHUs 3a7ad Ha
CO3J]aHUE  TMPOCTPAHCTBEHHbIX 00pa3oB M  3aJa4y Ha  OMNEpUpPOBAHUE
IPOCTPAHCTBEHHBIMH oOOpa3amu. Co3naHue oOpa3a TPOBOAMUTCA C OMOPOW Ha
HArJSAHOCTh, @ ONEpUpPOBaHME OO0pa3oM — B YCIOBUSX OTBJICYEHHUS OT
HAIJISIHOCTH, MBICIEHHOTO U3MEHEHHMSI €r0 UCXOAHOTO COJEPKaHMUS.

OcHOBHBIE coaepkaTeNbHble TUHUU Kypca «I'eomerpunm» B 10—-11 kmaccax:
«MHororpanHukny, «I[IpsiMble U TJIOCKOCTH B MPOCTpAHCTBE», « Tena BpaleHus»,
«BeKTOpbI M KOOpAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHHE JTOTUUECKUX YMEHUN
pacnpenensieTcss He TOJbKO IO COAEP)KATEIbHBIM JIMHUSM, HO M MO ToJaM
00yueHHUsI Ha YPOBHE CpeTHEero o011ero oopa3oBaHusl.

Copnep>xanue 00pa3oBaHMs, COOTBETCTBYIOILIEE MPEIMETHBIM pe3yJbTaTaM
OCBOEHHMsI pabodeil TporpamMmbl, pacHpenei€HHbBIM MO0 ToAaM OO0yuyeHwus,
CTPYKTypUPOBAaHO TakuM o0Opa3oM, 4YTOOBI OBJAJ€HHE TE€OMETPUUYECKUMU
NOHATUSAMU Y HAaBBIKAMH OCYLIECTBIISUIOCH MTOCJIEIOBATENBHO U MOCTYNATENbHO, C
cOOJII0JIEHHEM TIPUHIIUIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIyI0 CUCTEMY T'€OMETPUYECKUX MPEJCTABICHUN OOyYarOMIMXCs, paciIupsisi U
yrayOssist e€, oOpa3ysi MpOYHbIE MHO)KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIJTAHE

Ha uzyuenue reomerpun orBoautcs 2 yaca B HeAemo B 10 kimacce u 1 gac B
Henento B 11 kiacce, Bcero 3a iBa roja ooyuenus - 102 yueOHbIX yaca.



COJAEPKAHHUE YYEBHOI'O KYPCA
10 KJTACC

IIpsimble M IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  NOHATHS  cTepeoMeTpuu. Touka, npsMas, IJIOCKOCTb,
npocTpaHcTBO. lloHATHE 00 aKCMOMAaTHMYECKOM IOCTPOEHUM CTEPEOMETPHUHU:
aKCHOMBI CTEPEOMETPHUH U CIEACTBUSA U3 HUX.

B3anmHoe pacnosiokeHrne mpsAMBIX B NPOCTPAHCTBE: IIE€pECEKaroluecs,
napajuleNIbHble W CKpeumuBaronmecs npsamble. [lapamnensHOCTs NpsAMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE: MapaJUICNIbBHBIE IIPSMBIE B  IPOCTPAHCTBE;
NapaJIENBHOCTh TPEX MPAMBIX; NAPAIEIBHOCTD NMPSMOM U IUIOCKOCTH. YTUIBI C
COHAIIPABJICHHBIMM CTOPOHAaMM; YTOJ MEXIy NPSAMBIMA B IIPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEN: [apaJljIeIIbHbIC IIJIOCKOCTH; CBOMCTBA
napajuienbHbBIX TuIockocTer. [lpocteiimine mnpocTpaHcTBeHHbIE (UTypel Ha
IUIOCKOCTH: TETpadp, KyO, napajuiesenune; IOCTPOEHUE CEYEHUH.

[lepnenAMKyJISIPHOCTD NPSIMOM U IIJIOCKOCTH: NEPIEHAUKYIISIPHBIC IIPSIMBIC B
IIPOCTPAHCTBE, NPSMBIE MAPAJUIEIbHBIE W IEPIEHANKYJSIPHBIE K INIOCKOCTH,
NPU3HAK NEPHEHAUKYISAPHOCTH TMPAMOM M IUIOCKOCTH, TEOopeMa O IpsAMOU
NEPIEHANKYJIIPHON IUIOCKOCTH. YIUIBI B MPOCTPAHCTBE: YIrOJ MEXAY IPSAMOM U
IUIOCKOCTBIO;  JIBYTPaHHBIA  YIOJI, JIMHEWHBIA YroJl JABYTPaHHOIO  yIJIa.
[lepnenauKyJIslp ¥ HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JO INIOCKOCTH, PACCTOSIHUE
OT mOpsAMOM 70  IUJIOCKOCTH,  MpoeKmuss  Gurypsl Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh  IUIOCKOCTEM: MPHU3HAK  NEPHNEHIMKYJSIPHOCTH  JIBYX
IIOCKOCTEN. TeopeMa 0 TpEX NMEPIEHIUKYIAPaX.

MHOrorpaHHuKu

[loHATHE MHOTOrpaHHMKA, OCHOBHBIE 3JIEMEHTBl MHOTOI'DAHHUKA, BBIITYKJIbIE
Y HEBBITYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: n-yronapHas
pPU3Ma; TPAaHU U OCHOBAHUS MPU3MBL, NpsMas U HAKJIOHHAs MPU3MbL, OOKOBas U
IIOJIHAS IIOBEPXHOCTh IIPU3MBI. [Tapamienenunen, IIPSIMOYTOJIBHBIN
napajuienenunen u ero cpoucrsa. Ilupammupa: n-yronpHas nupamuna, TpaHd MU
OCHOBaHUE MUPaMUIbI; OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMU/IbI; IPaBUIIbHAS U
yceu€HHas MNHUpaMuja. OJIEMEHTbl HOpu3Mbl M nupamuabl. [IpaBunbHbIE
MHOTOI'PAaHHMKU: NOHSATHE MPABWIBHOIO MHOIOTPAHHMKA; ITPaBUJIbHAS IIPU3Ma U
IIpaBUIbHAs NUPaMHUAQ; NPAaBWIbHAS TpPEyrojbHAs IUpamMuAa M IPABHIBHBIN
TeTpasap; KyO. IlpeacraBieHue O NpaBWIBHBIX MHOTOTPaHHHUKAX: OKTadp,
nozeka’ip u ukocasap. CeueHust Ipu3Mbl U MUPAMHUIBIL.

CuMmMmeTpus B NPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, HPSIMOI,
IUIOCKOCTH.  JJEMEHTbl CUMMETpPMM B NHMPaMHJIAX, apajlesenurenax,
IIPaBUJIbHBIX MHOTOI'PAHHUKAX.



Brruucnenne 5JIeMEHTOB MHOTOTPAaHHUKOB: pEOpa, OMArOHAIM, YTJIbL
[Tnomane OOKOBOM MOBEPXHOCTH U TOJHOM MOBEPXHOCTU NPSIMOM MPU3MBI,
IJIOMAh OCHOBAaHMM, TeopeMa O OOKOBOW TMOBEPXHOCTH MPSIMON TPU3MBIL
[Imomans OOKOBOM IOBEPXHOCTH U TOBEPXHOCTH TMPABWIBHON MHUPAMUJIBI,
TeopeMa O IUlomaad yceuéHHou mnupamuabl. [loHstue o0 o0béme. OO0BEM
MAPAMU/JIbI, TPU3MBL.

[Tomo6ueie Tenma B mpoctpaHcTBe. COOTHOIIEHUS MEXIY IUIOMIAISIMH
MOBEPXHOCTEH, 00bEMaMU MTOAOOHBIX TE.

11 KIIACC

Tesa Bpalenus

Hunueapuyeckas IOBEPXHOCTD, obpasyromue HWIMHAPUIECKON
NOBEPXHOCTH, OCh LIWIMHIPUYECKON TMOBEpXHOCTU. LlunmMHIp: OCHOBaHUA U
OOKOBasi TMMOBEPXHOCTh, OOpasyrwIas W OCh, IUIOMAAb OOKOBOW U TIOJHOM
MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrole KOHMYECKOW MOBEPXHOCTH, OCh U
BEpILIMHA KOHUYECKOW MoBepXHOCTH. KOHyC: OCHOBaHWE 1 BepIIMHA, 00pa3yromas
U OCh;, IUIOMAAhr OOKOBOM W TIOJHOW TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
0o0pa3ylollye U BbICOTA; OCHOBAHUA U OOKOBasi TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETpP; IJIOMIAb MOBEPXHOCTU C(]epsl.
B3auMHoe pacrnionoxenue chepbl U INIOCKOCTH; KacaTelbHas IIOCKOCTh K cepe;
10 hL CHEpHI.

N306paxenue Ten BpallleHus Ha TUIOCKOCTH. Pa3BépTka numuHapa 1 KoHyca.

KoMOuHanuu Ten BpalleHHMss YW MHOTOIPAaHHUKOB. MHOIOrpaHHUK,
OMHMCaHHBIA OKOJIO cdepwl; cdepa, BNHUCAHHAS B MHOTOTPAHHUK, WA TEJO
BpaLICHUS.

[Tonsitue 06 06pEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 06 00bEMe
OpSIMOYTOJIBHOTO TMapayjienienumneaa 1 cienctsus u3 He€. OO0bEM HUIMHApA,
KoHyca. O0BEM 11apa u I0Iaib CPepshl.

[Tono6ubeie Tena B mpocTtpaHcTBe. COOTHOUIEHUS MEXIY IUIOMIAIIMHU
NOBEpXHOCTEH, 00bEMaMU MOTOOHBIX TEI.

Ceuenuss wmwivHApa (TApaJUIeNbHO M NEPHEHAMKYJAPHO OCH), CEYCHHUS
KOHyca (mapajujielbHO€ OCHOBAHMIO M TPOXOJAIIEE Yepe3 BEPILUHY), CEUCHUS
niapa.

BeKTOpbI H KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha mi1ockocTH U B pocTpaHcTBe. CI0KEHNE U BBIYMUTAHUE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha YUCIO. PaznokeHne BEKTOpa Mo TPEM HEKOMILIaHAPHBIM
BekTopaM. [IpaBuno mapamnenenunena. Pemienue 3amay, CBSA3aHHBIX C
NpUMEHEHUEM TMpaBwi JAeUcTBUM ¢ BekTopamu. lIpsimoyronbHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel BekTopa. I[lpocreimme 3amaun B
KOOpAMHATaX. YTojl MexIy Bekropamu. CKalIpHOE MPOU3BEIECHUE BEKTOPOB.
Bpruncnenne yriioB Mexay OpsIMBIMH U IUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHSI MPOrpaMMbl Y4Y€OHOTrO MpeaMeTa
«Maremartukay XapakTepu3yITCs:

I'paxknanckoe BocUTaHMe:

c(hOpMUPOBAHHOCTHIO TPAXKAAHCKOMN MO3UIIUK 00YUaIOIIErocsl Kak aKTUBHOTO
U OTBETCTBEHHOTO 4YJE€HAa POCCHUHCKOTO OOIIeCTBa, MpPEICTaBICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
NpoIeAyp TpaxaaHCKOro oOImiecTBa (BBIOOPHI, OMPOCHl U TIP.), YMEHHUEM
B3aMMOJICUCTBOBATh C COLIMAIbHBIMA HMHCTUTYTAMH B COOTBETCTBUU C HUX
(GYHKIUSMHU 1 Ha3HAYEHUEM.

IIarpuoTnyeckoe BOCIUTAHHE:

c(hOpMHUPOBAHHOCTHIO POCCUICKOMN TPAXKAAHCKON UICHTUYHOCTH, YBAKESHUS K
MPOLJIOMY U HACTOALIEMY POCCUMCKON MaTEMATUKH, IIEHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUSIM POCCUMCKUX MAaTEMATUKOB M POCCUMCKON MaTEMaTUUYECKOM IIKOJIbI,
K HCIOJIb30BaHUIO ATHX JOCTHKEHMH B APYTHX HayKax, TEXHOJOTHUSX, chepax

SKOHOMHUKH.
JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:
OCO3HaHUEM JTyXOBHBIX LEHHOCTE! pOCCHIICKOTO HapoJa;

c(hOPMHUPOBAHHOCTHIO  HPABCTBEHHOT'O  CO3HAHMs, DJTHUYECKOIO  IOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JIOCTUKEHUN HAYKU U JEATEIbHOCThIO
Y4EHOT0; OCO3HAHUEM JIMYHOTO BKJIa/la B TOCTPOCHHUE YCTOMYMBOTO Oy TyIIETO.

IcTeTnYecKoe BOCIIUTAHHE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOYAs ICTETUKY MATEMaTHYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, pELICHUH, pacCyKIeHUl;
BOCIIPUUMYHMBOCTHIO K MATEMaTUYECKUM aCTIEKTaM Pa3IMYHbIX BUJIOB HCKYCCTBA.

dusnyeckoe BOCNUTAHNE:

c(hOPMUPOBAHHOCTHIO YMEHHUS TPUMEHATh MaTeMaTUYeCKHEe 3HaHUS B
HWHTEpecax 30poBOro u 6e30macHoro oopasa KU3HU, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3J0POBBIO (30pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATUNA U

OT/IbIXa, peryisipHas buznyeckas AKTUBHOCTb); buznyecKoro
COBEPILIEHCTBOBAHUS, npu 3aHATHIX CTIIOPTHUBHO-03/I0POBUTEIBHOM
JesITeIbHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHHWEM IICHHOCTH TPYIOJIOOUS, MHTEPECOM K
paznuyHbiM  chepaM  TIPOPECCHOHATBHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPHIOKEHUSIMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeid mnpodeccur W peanu3oBbIBaTh COOCTBEHHbIC >KM3HEHHBIE IJIAHBI,



TOTOBHOCTBIO U  CIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caM0OOpa30BaHUIO Ha TPOTSHKEHWHW BCEH JKU3HU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUN MPAKTUYECKHUX 33]1a4 MAaTEMaTHIECKOW HAPaBIEHHOCTH.

IKOJIOTHYECKOe BOCTIMTAHNE:

c(hOpMHUPOBAHHOCTHIO HIKOJOTUYECKON KYJbTYpbl, MOHUMAHUEM BIIUSHHUS
COIMATBHO-PKOHOMHYECKUX TTPOIIECCOB HA COCTOSIHUE MPUPOTHON M COIMATILHOMN
Cpenmpl, OCO3HAaHHMEM TJOOATBHOTO XapaKTepa JKOJOTHYECKHUX  MPOoOJeMm;
OpUEHTallUe Ha NPUMEHEHUE MaTeMaTHUYeCKUX 3HAHWM ISl pellleHus 3ajad B
00JlaCT  OKpyXarouied cpeapl, IUJIaHUPOBAHMS TOCTYNKOB M OLEHKH HX
BO3MOYKHBIX MOCJIEICTBUM JIJIS1 OKPYKAIOILEH Cpeibl.

IleHHOCTH HAYYHOT0 TIO3HAHMSI:

c(hOpMHUPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM W  OOUIECTBEHHOM  MPAaKTUKH, [MOHUMaHUEM
MaTEMaTUYECKONM HayKd Kak cQepbl YeIOBEUECKOW JIeATEebHOCTH, 3TaloB €&
pa3BUTHS M 3HAYUMOCTH JJIi PA3BUTHUS [MBUIN3AIMW; OBJIAJACHUEM S3BIKOM
MaTEMaTUKH M MaTEeMaTHYECKON KyJIbTYpOW KakK CpEICTBOM IIO3HAHHS MUDA;
TOTOBHOCTBIO OCYIIIECTBIIATh MPOCKTHYIO M HCCICIOBATENBCKYIO ACSITEIHHOCTD
WHMBUyaJIbHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE PEe3ybTaThl OCBOCHUS MPOTPaMMbl Y4eOHOTO IpeaMera
«Marematukay XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATHHBIMA
NO3HABAMENbHBIMU  OCliCMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elicCmBUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHLIMU OetCIBUAMU.

1)  Vuusepcanvnuvie = nosmaeamenwvmvle  Oeticmsus,  obecneuusaOm
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00yHarowuxcs (oceoenue
Memo008  NO3HAHUA ~ OKpYHCalowjeeo  Mupa;  npumeHeHue  J102U4ecKux,
UCC1e008ameNbCKUX onepayull, yMeHutl pabomams ¢ ungopmayueti).

ba3oBble 1ornyeckue 1ecTBUA:

e BBIABJIATH U XapaKTEPHU30BaTh CYIIECTBEHHBIC IPU3HAKU MAaTEMaTHIECKIX
00BEKTOB, TOHATHUN, OTHOIICHWHA MEXIY MOHATUIMH; (HOPMYIUPOBATH
OTpeNie]ICHUs] ~ MOHSATWW; YCTaHABIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJIacCU(UKAIMU, OCHOBAHUSA /I OOOOIICHHWS W CpaBHEHUS, KPUTEPUU
IPOBOIMMOTO aHAIIN3a;

e BOCIpPUHUMATH, (OPMYIUPOBATH U  TPEOOPA3OBBIBATH  CYKICHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE,;
YCIIOBHBIE;

e BBIABIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBS3M U
NpOTUBOpEYHs B (akTax, NaHHBIX, HAONIONEHUSX U YTBEPKIACHHSX;



npemyiaraTh  KPUTEPUM IS BBISIBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
WHIYKTUBHBIX YMO3AKJIIOUEHHH, YMO3aKIIFOUEHHH 110 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPXKJICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTYMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKJIEHUS U BBIBOJIBL;

e BBIOMpaTh cmoco0 penieHuss yuyeOHOW 3amauu (CpaBHUBATh HECKOJBKO
BApUAHTOB peUIeHUs, BbHIOMpaTh Haubosee MOAXOASINMA C Y4ETOM
CaMOCTOSITEIILHO BBIJICTICHHBIX KPUTEPHUEB).

ba3oBble ucciaenoBareabCcKue 1eHCTBUA:

e HCIOJb30BAaTh BOMPOCHI KaK MCCJIENOBATENBCKUI MHCTPYMEHT MO3HAHUS;
dbopMyaupoBaTh BOMPOCHI, (UKCUPYIOLIKME MPOTUBOpEUne, Mpodiemy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (OpMUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITNIO, MHCHUE;

e TPOBOJUTH CaMOCTOSATEITLHO CIUTAHUPOBAHHBIN IKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MaTeMaThu4ecKoro
00beKTa, SIBICHUS, TMPOLECCa, BBISBICHUIO 3aBUCUMOCTEH MEXIY
00BbeKTaMu, SIBJICHUSMU, TIPOIECCAMU;

e CaMOCTOSITENBHO (HOPMYTUPOBATH OOOOIIEHUSI M BHIBOJBI IO pe3yjIbTaTaM
POBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTD
MOJIyYEHHBIX Pe3yJIbTaTOB, BEIBOJOB U 0000IICHUIA;

e TMPOTHO3UPOBATH BO3MOXHOE Pa3BUTHE IMPOIIECCA, a TAKXKE BbIIBUTATh
MIPEANOIOKEHUS O €T0 PAa3BUTUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

e BBIBIATH ACPUIUTH UHPOPMALIMM, JTAHHBIX, HEOOXOJUMBIX ISl OTBETA
Ha BONPOC U JJI PEIICHUS 3a]a4H;

e BBIOMpaTh UWH(OpPMAIMIO W3  HCTOYHWUKOB  PA3JIMYHBIX  THUIIOB,
aHAIM3UPOBATh, CUCTEMATH3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUIOB U (JOPM TIPEICTABIICHHUS,

e CTPYKTYpUpOBaTh MHGOPMALIMIO, IPEJICTABIATh €€ B Pa3In4HbIX (opMax,
WUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uHbOopMaIun 1o CaMOCTOSITEIIEHO
c(hopMyITUPOBAaHHBIM KPUTEPHUSIM.

2)  VHueepcanvhbie KOMMYHUKamueHble Oelicméus,  o0becneyusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00YYAIOUUXCHL.

OO0uenue:



BOCIIPUHUMATh U (OPMYyJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCJIIOBHUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOXO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS 110
XOJly PELICHUS 3a1a4l, KOMMEHTUPOBATH MOJyYEHHBIN pe3ybTaT;

B X0J1€ 00CY>KJI€HUS 3a/1aBaTh BOIPOCHI MO CYHIECTBY 00CYK/1aeéMOM TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKa3bIBATh UJIEH, HAIEIEHHBIC Ha MOUCK
pELICHMs; COINOCTaBIATh CBOU CYXKJIEHUA C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHayora, OOHapy>KMBaTh pa3liduyue W CXOJICTBO IMO3UIIMMA; B
KOPpEeKTHOU GopMe hopMyIupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS;
NPEACTABIATh  PE3YyJbTAaThl  pEIICHHUs  3aJauyd,  OKCIEPUMEHTA,
UCCIIEJIOBaHMSI,  TMPOEKTAa;  CAMOCTOATEIbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C YU4ETOM 3a/1a4 MPE3EHTAIlUN U OCOOEHHOCTEH ay TUTOPHH.

CoTpyaHu4ecTBo:

3)

NOHMMAaTh W WCIOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOH W
WHUBUTyJIbHON pabOThI MPU PEIICHUH YUEOHBIX 3a/1a4; TPUHUMATH 11e]Th
COBMECTHOUM JeATEIBHOCTH, ITUTAHHPOBATh OPTaHHU3AIMI0 COBMECTHOMN
paboThI, pactipeeNiaTh BUABI pabOT, JOTOBApUBATHLCS, 00CYKIATh MPOIECC
U pe3yibTar paboTsl; 000011aTh MHEHHUS HECKOIBKUX JIFOJICH;
y4acCTBOBATh B I'PYMIOBBIX (popMax paboThl (00CYKIeHHS, 0OOMEH MHEHUM,
«MO3TOBBIE TITYPMbD» W WHBIC), BBINOIHATH CBOIO YacTh pPaOOTBI U
KOOPJIMHUPOBATh CBOM JICUCTBHUS C JPYTUMH UWIEHAMHA KOMAaH/IBI,
OIICHMBATh KAa4YE€CTBO CBOETO BKJIAJa B OOIIMH MPOAYKT MO KPUTEPHUSIM,
c(hOpMyJIUPOBAHHBIM YUYACTHHUKAMH B3aUMO/ICHCTBUS.

Vuueepcanvuvie  pecynamuenvie  Oeticmeusl, obecneuusaiom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.
Camoopranusanus:

COCTABJISITH TUIAH, AJITOPUTM PEIICHUS 3a/1a4H, BRIOUPATh CIIOCO0 peIieHus
C Y4ETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPHAHTHI PEIICHUI C Y4ETOM HOBOM
uHpopMarmu.

CaMOKOHTPOJIb:

BIAJCTh HABBIKAMHU TO3HABAaTEIbHOM pedeKcud KaKk OCO3HAHUS
COBEpUIAEMbIX JEUCTBUIA U MBICIUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB;
BJIQJIETh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI Tporecca U
pe3yJibTaTa peleHus] MaTeMaTUIeCKOM 3a/1auu;

NpEABUNIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HHUKHYTh MpPH PEUICHUU
3a/laud, BHOCHUTb KOPPEKTHUBBI B JEATEILHOCTh HAa OCHOBE HOBBIX
00CTOSITENILCTB, JAHHBIX, HAMJICHHBIX OITMOOK, BBISBIICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yJbTaTa IEIW U YCIOBUAM, OOBICHATH
IIPUYUHBI TOCTHKEHHSI WIM HENOCTHKEHMUS PE3yJbTaTOB ACATEIBHOCTH,
HAXOJMTh OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

10 KJTACC

OnepupoBatTh MOHATUSMU: TOUYKA, PAMasi, IIIOCKOCTb.

[IpUMEHSTh aKCHOMBI CTEPEOMETPUU M CJEACTBUS W3 HUX MPU PEIICHHUH
Tr€OMETPUYECKUX 3a/1au.

OnepupoBaTh NOHATUAMU: MAPATIIETBHOCTh U NEPIEHIUKYIIIPHOCTD MPSIMBIX
U TNIOCKOCTEM.

KnaccupununpoBats B3aMMHOE PACMOJIOKEHUE TPSMBIX M IJIOCKOCTEH B
MPOCTPAHCTBE.

OnepupoBaTh MOHATUSMH: ABYTPAHHBIM YTroJi, TpaHU JIBYTPaHHOTO YIJIa,
pebpo ABYTpaHHOTO yTia; JUHEHHBIM YroJl IBYTPAHHOTO YIJIa; TpajyCHas Mepa
JBYTPaHHOTO yTJIa.

OnepupoBaTh TMOHATHSAMU: MHOTOIPAHHHUK, BBINYKJIBIH W HEBBITYKJIBINA
MHOT'OTPaHHHUK, JIEMEHThI MHOTOIpaHHUKA, TPaBUILHBIH MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIBI MHOTOTPAaHHUKOB (MUpamMuia; IMpU3Ma,
MPSIMOYTOJIBHBIN TTapaJIJIeNIeTHIIe T, KyO).

Knaccudummponatsb MHOTOTPaHHUKH, BEIOMpAs OCHOBaHUS TUTS
Kiaccupukanuyu (BBIMYKIbIE W HEBBINYKJIbIE MHOTOTPAHHHMKHU, IPaBUJIbHbBIC
MHOT'OTPAHHUKH; NPSMbIC U HAKJIOHHBIC MPU3MBbI, TapaJIeTIEIIUIIC Ibl ).

OnepupoBaTh MOHATUSIMU: CEKYIIasi IJIOCKOCTh, CEYEHUE MHOTOTPAHHUKOB.

OOBSICHATH TPUHITUIIBI TOCTPOSHUS CEUEHUH, UCTIONB3YS METOJ CIICIOB.

CTpouTh CEUEHHUS] MHOTOTPAaHHHUKOB METOJOM  CJIEJIOB,  BBIMOJHATH
(BBIHOCHBIC) TUIOCKHE YEPTEkKHU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYP: BHU
CBEpXYy, COOKY, CHHU3Y.

Pemate 3a1aun Ha HAXOXKJIEHUE TEOMETPUIECKUX BEJIMYUH MO 00pasiiam uiu
aIropuT™MaM, NPUMEHSASI U3BECTHHIC AHAIUTHUYECKHE METOAbl MPU PEIICHUU
CTaHJIAPTHBIX MAaTEMAaTHUYECKUX 3a/a4 Ha BBIYMCIICHUE PACCTOSHUU MEXAY JIBYMS
TOYKaMH, OT TOYKH JO TPSAMONM, OT TOYKH [JI0 TUIOCKOCTH, MEXIY
CKPEIIUBAIOIIUMUCS MPSIMbIMH.

Pemate 3a1aun Ha HAXOXKJIECHUE TEOMETPUIECKUX BEJIMYUH 1O 00pasiiam uiu
aIropuT™MaM, NPUMEHSASI U3BECTHHIE AHAIUTHUYECKHE METOAbl MPU PEIICHUN
CTAHJAPTHBIX MaTeMaTHYECKUX 3aJad Ha  BBIYUCJICHHE YIJIOB  MEXIY
CKPCIIUBAIOIIUMUCS MPSIMBIMH, MEXKIYy TMPSIMOM U  IUIOCKOCTBhIO, MEXIY
MJIOCKOCTSIMM, IByTPAHHBIX YTJIOB.



Boruncnate 00bEMBI M MJIOMIAAN MTOBEPXHOCTEH MHOTOTPAHHUKOB (IpHU3Ma,
nupaMuja) ¢ TNOpUMEHEeHHueM (QOpMyJ; BBIYUCIATH COOTHOILICHHUS MEXKIY
IUIOHIA/IIMU TTOBEPXHOCTEN, 00bEMAaMHU MOT0OHBIX MHOTOIPAaHHUKOB.

OnepupoBaTh NOHATHSAMHU: CHMMETPUS B IIPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (UTYPBI.

W3Bnekatb, mnpeoOpa3oBbIBATh W HMHTEPHPETUPOBATH HHMOPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKaX.

[TpumensaTh reomerpuueckue (aKkTbl A PELIEHUS CTEPEOMETPUYECKHUX
3a/1a4, NMPEeANoJaralouuX HECKOJIbKO [IaroB PEIICHMS, €CIIU YCIOBHS IPUMEHEHUS
3aJjaHbl B IBHOH (opMe.

[IppuMeHATs MpPOCTEHINNE NPOrPaAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUN CTEPEOMETPUUYECKUX 3a1a4.

[IpuBoauTH HpUMEPB MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE H
YKWA3HU, PACTIO3HABATh IIPOSIBJICHNE 3aKOHOB '€OMETPUU B HCKYCCTBE.

[IprMeHATh MOJTYyYECHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATH pPEAJbHBIC
CUTyallUh W IPUMEHSTb HW3YYEHHBIC IIOHATHS B IPOLECCE IOUCKA PEIICHUS
MaTeMaTHYecKu C(HOPMYJIHPOBAHHONM MPOOJEMBbl, MOJEIUPOBATh peabHbIC
CUTyallUM Ha s3bIKE T'E€OMETPHUH, MCCIEA0BaTh IIOCTPOCHHBIE MOJEIH C
UCIOJIb30BaHUEM T€OMETPUUECKUX MOHITHI U TEOpEM, ammapaTa anreOpbl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KJTACC

OmnepupoBaTh MOHATHUSMU: UWIHHIPUYECKAss TOBEPXHOCTh, 0Opa3yromime
WIMHIPUYECKON  TMOBEPXHOCTH;  IIWIMHADP;,  KOHUYECKas  IMOBEPXHOCTH,
oOpa3yronire KOHU4eCKOW MOBEPXHOCTH, KOHYC; ChepuuecKasi HOBEPXHOCTb.

Pacmo3naBats Tena Bpamienus (IMIMHIP, KOHYC, cdepa U map).

OOBACHATH CIOCOOBI MOTYUYEHUS TEJ BpaILlEHUSI.

KnaccudummpoBaTs B3aMMHOE pacroiioKeHue cepbl U MIOCKOCTH.

OmneprpoBaTh MOHATHIMHU: IIAPOBON CETMEHT, OCHOBAaHHME CETMEHTa, BBICOTA
CErMEHTA; IIApOBOW CJOW, OCHOBAHUE IIAPOBOTO CJIOS, BHICOTA IIAPOBOTO CIIOS;
1apOBOU CEKTOP.

Beruncnate  00BEMBI M IJIOMAAM  TIOBEPXHOCTEH TeNm  BpalleHWUs,
TE€OMETPUUYECKUX TEJl C IPUMEHEHHEM (HOpMYyII.

OmnepupoBaTh TOHATUSAMH: MHOTOTPAaHHHWK, BIHCAHHBIN B cdepy u
OMMCAaHHBIM OKOJIO cdepbl; cdepa, BOHCAHHAE B MHOTOTPAHHUK WM TEJO
BpalllCHUS.

BBIYHCIATE COOTHOIIEHUSI MEXIy TUIOIMAIIMU TTOBEPXHOCTEH M 00bEMaMu
MOJOOHBIX TEJI.



N3o00paxaTh u3yuaemble (PUTYypbl OT PYKHM U C MPUMEHEHHEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) TITIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX
¢quryp: Buz cBepxy, COOKy, CHU3Yy; CTPOUTH CEUEHHUs TEJ BPAILCHHUS.

W3Bnekarb, HHTEPHPETUPOBATH U MpeoOpa3oBbIBaTh HH(OpPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPEACTABICHHYIO Ha YepTekax U
pPUCYHKAX.

OnepupoBarh NOHATUEM BEKTOP B IIPOCTPAHCTBE.

BbINONMHATE JIEHCTBHSL CIOKEHHS BEKTOPOB, BBIYMTaHUS BEKTOPOB U
YMHOKEHHS BEKTOpA Ha YUCIIO, OOBSICHATh, KAKUMH CBOMCTBAMU OHHU 00JIa/1atoT.

[IprMeHATh IPaBUIIO NAapaJUIEIICIIAIEAA.

OnepupoBaTh NOHATHIMU: JE€KAPTOBBI KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJAYJb BEKTOpPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOpa, YTOJN MEXIY
BEKTOpPaMH, CKAIIPHOE IIPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

HaxomuTth cymMmmy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOpPAMH, CKaJPHOE IMPOMU3BEIAECHUE, PACKIAAbIBaTh BEKTOp MO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPAaBHEHUEM B JICKaPTOBOW CHCTEME KOOPIHHAT.

[TpumensTe reomeTpuueckue (HaKTbl I PEUICHUS CTEPEOMETPUUECKHX
3a/1a4, IPEANOJIaraolinX HECKOJIBKO IaroB PELICHNUs, €CIU YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (opMe.

Pemate mpocreimme reoMeTpudYecKre 3aJadd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METOAA.

Pemrare 3amaum Ha A0KA3aTeNbCTBO MATEMATUYECKMX OTHOLICHUM U
HAX0XKJI€HWE TeOMETPUUECKUX BEJIMUMH MO 00pa3laM WM alropuTMaM, MPUMEHSIS
W3BECTHBIE METOBI IIPU PEILIEHUN CTaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHsATh  mpoCTEWIINE MPOrpaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHU CTEPEOMETPUUECKUX 3a1a4.

[IpyBOIMTH NpHUMEpPBl MATEMATHYECKUX 3aKOHOMEPHOCTEW B IPUPOAE H
YKU3HU, PACTIO3HABATh IIPOSIBJIEHNE 3aKOHOB I'€OMETPUHU B HCKYCCTBE.

[IpuMeHATh MONYYEHHBIE 3HAHUS HA IPAKTHUKE: aHAIM3UPOBATH PEaJIbHBIC
CUTyalluM M IPUMEHATH HU3y4YCHHBIC IIOHATHS B IPOLECCE IOUCKA pPEUICHUS
MaTeMaTH4ecKd C(HOPMYJIUPOBAHHON MPOOJIEMBI, MOJEIUPOBATH peajbHbIC
CUTyallUh Ha S3bIKE T'E€OMETPUH, MCCIENOBaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUUYECKUX MTOHATHI U TEOpeM, anmapaTa anreOpsl; pemaTh
IIPAKTUYECKUE 3a/1a4U, CBA3AHHBIC C HAXOXKIECHUEM T€OMETPUUYECKUX BEJIMUYNH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosnyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (ungposbie)
n/n NPOrpaMMmblI Bcero Kontpoabrpie  TMpakruieckue o0pa3oBaTe/bHbIE
padoThI padoTsbI pecypesr
1 BBenenue B crepeoMeTpuio 10
) IIpsiMble ¥ IIIOCKOCTH B IPOCTPAHCTBE. 12 |
[TapannenbHOCTh MPSIMBIX U MJIOCKOCTEN
3 HepHeHI[I/IIiyJIHpHOCTL OpsIMBIX U 12
IJI0CKOCTEN
4 VYTl MeXAy NPAMBIMHU U TIJIOCKOCTSIMU 10 1
5 MHororpanHuku 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 IToBTOpEHME: CEUECHHUSI, PACCTOSIHUS U YTJIbI 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KosnyecTBo 4acos DJIeKTPOHHbIE

HaumeHnoBaHue pa3aeioB U TeM uuppoBbIe
Ne ii/mm P Konrpoabnsie IIpakTHueckue (ipp )

NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE

padoThI padoThI
pecypcbl

Tena Bpaienus 12

OO0BEMEI Tel 5 1

BekTopbl 1 KOOpAUHATEI B TPOCTPAHCTBE 10 1

[ToBTOpenue, 060061IIeHNE, . 1

cucTeMaTu3alus 3HaHu|
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0







IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoandyecTBo yacos

Bcero

KonTpoJibHbIe
padoThI

IIpakTHYeckue
padoThI

Jara
U3ydeHmust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

OcHOBHBIE IOHATHS CTEPEOMETPUU: TOUKA,
npsiMasi, III0CKOCTb, MPOCTPAHCTBO.
[TpaBuia n300pakeHNs HA PUCYHKAX:
M300paXeHHsI ITIOCKOCTEH, MapaieIbHBIX
NpsIMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

IMousTus: IEPpECCKArOIMECS IIIIOCKOCTH,
nepecekaromuecsa npsamMasa U rmiI0CKOCTb

ITonsTus: NEpECCKArOIMECs IIOCKOCTH,
NepeceKarmmecsa npamMasa u ImI0CKOCTb

3HAKOMCTBO C MHOTOI'PaHHUKAMH,
n300pa’keHre MHOTOIPaHHUKOB Ha
PHUCYHKaX, Ha MPOEKIIMOHHBIX YEPTEKAX

HauanbHble cBefieHHs 0 KyOe U mupamue,
ux pa3BEépTKu U Mozenu. CedeHus
MHOT'OI'PAaHHUKOB

HavanpHbie cBeieHns 0 KyOe U mupamMuie,
uX pa3BEPTKU U Mojaenu. CeueHus
MHOTOTPaHHUKOB

[TousaTHE 00 aKCHOMATUYECKOM
MIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPHUH U CIICACTBHS M3 HUX




TToHsATHE 00 AKCHOMATUYECKOM
MIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPHUH U CIEACTBHS U3 HUX

TToHsATHE 00 AKCHOMATUYECKOM
MOCTPOCHUU CTEPEOMETPUU: aKCHOMBI
CTEpEOMETPHUU U CIEACTBHSI U3 HUX

10

[TousaTHE 00 aKCMOMATUYECKOM
MOCTPOCHUU CTEPEOMETPUU: aKCHOMBI
CTepeOMeTpI/II/I U CJIICOCTBUA N3 HUX

11

B3aumHoe pacnonoxeHue npsiMbix B
IIPOCTPAHCTBE: MEepeceKaromecs,
napajuleJIbHbIe U CKPEIMBAIOIINECs
psIMbIE

12

[TapannenbHOCTh NPAMBIX U INIOCKOCTEHN B
IIPOCTPAHCTBE: NMapauieIbHbIE MPSIMbIE B
IIPOCTPAHCTBE; MapaUIETbHOCTD TPEX
IPSIMBIX

13

[TapannenbHOCTh NPAMBIX U INIOCKOCTEHN B
npoctpaHcTie: [lapamienbHOCTh TPSAMON U
IIOCKOCTH

14

Vsl ¢ COHaAITpaBJICHHBIMU CTOPOHAMU

15

Yroa Mexay npsiMbIMU B IPOCTPAHCTBE

16

Yrois Mexay NpsIMBIMU B IIPOCTPAHCTBE

17

[TapanienbHOCTh MITOCKOCTEM:
napajiCJIbHbIC IIJIOCKOCTU

18

CBolicTBa napauieNIbHBIX IOCKOCTEMN

19

[IpocrTeiinme mpocTpaHCTBEHHBIE (PUTYPHI
Ha IJIOCKOCTHU: TeTpa3p, KyoO,




napajuiesenuIie

20 ITocTpoenue ceuenunit

21 ITocTpoenue ceueHnit
KonTponpHas pabora o Teme "IIpsimbie

22 IJIOCKOCTH B IIPOCTPAHCTBE.
[TapanienbHOCTh NPSAMBIX U IIIOCKOCTEN"
[leprieHAMKYISAPHOCTH MPAMOUN 1

23 IJIOCKOCTH: EPIEHIUKYJISIPHBIC IPSIMbIEC B
IIPOCTPAHCTBE

24 [Ipsmbie mapanenbHbie U
NEePHEHANKYIISIPHBIE K TIOCKOCTH

25 [IpsimMble napaienbHble U
NEPIEHIUKYIISIPHBIE K IIJIOCKOCTH

%6 [Ipr3Hak nepneHauKyJISIpHOCTH IPSIMOU U
IJIOCKOCTH

7 [Ipr3Hak nepneHauKyJISIpHOCTH IPSIMOU U
IIJIOCKOCTH

73 TeopeMa 0 npsIMOM IEPIIEHAUKYIIIPHOU
IJIOCKOCTH

29 Teopema o mpsiMON EPIICHANKYISIPHON
IIJIOCKOCTH

30 Teopema o mpsiMON EPIIECHANKYISIPHON
IIJIOCKOCTH
[lepnenuKymIsp ¥ HAKJIOHHBIE: PACCTOSTHUE

31 OT TOYKH 110 INIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM 10 IIJIOCKOCTH

10 [lepnenauKyIsip U HAKJIOHHBIE: PACCTOSHUE

OT TOYKHU O IIIOCKOCTH, paACCTOAHUC OT




IIPSIMOM 10 IIJIOCKOCTH

[leprieHauKyIsIp ¥ HAKIIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 IIJIOCKOCTH
[lepieHIUKyISp ¥ HAKIIOHHBIE: PACCTOSTHUE

34 OT TOYKH JI0 TUIOCKOCTH, PACCTOSTHUE OT
MPSMOM J10 TIIIOCKOCTH

15 VYTIIBI B IPOCTPAHCTBE: YIOJ MEKIY
MPSMOU U TNIOCKOCTBIO

36 JIByrpaHHBIN yroJ1, TUHEHHBIN Yroil
JBYTPaHHOIO yria

37 JIByrpaHHbIi yroJi, TMHEUHBIA YToJ
JIBYTPaHHOIO yria
[IepnieHAUKyYIAPHOCTD IIOCKOCTEM:

38 MPU3HAK NEPHEHIUKYIIPHOCTH IBYX
IUIOCKOCTEN
[IepnieHAUKyYIAPHOCTD IIOCKOCTEM:

39 IPU3HAK NEPIEHIUKYIIPHOCTU ABYX
IIJIOCKOCTEN
[IepnieHAUKyYIAPHOCTD IIOCKOCTEM:

40 IIPU3HAK IEPIICHIUKYJIIPHOCTH IBYX
IIJIOCKOCTEN

41 Teopema o TpEX nMepneHAUKYJIIApax

42 Teopema o Tpéx NepneHAuKyYIIpax

43 Teopema o0 TpEX nmepneHAUKYJIIApax
KonTtponsHas pabora no Temam

44 "I[lepnieHAUKYJIAPHOCTD MPSIMBIX U

mIockocTe" u "Y bl MeXIy NPSAMBIMU U




IUTOCKOCTAMHA"

45

ITousTue MHOI'OrpaHHMKa, OCHOBHBIC
OJICMCHTBI MHOI'OI'paHHUKA, BBIITYKIIBIC U
HCBBIITYKJIBIC MHOTOTPaAHHHUKH pa313'épTKa
MHOT'OrpaHHHUKa

46

[Tpusma: n-yronpHas npusma; rpaHu 1
OCHOBaHUS IPU3MBL; IIpsIMasi U HAaKJIOHHAS
IpU3Mbl; OOKOBas ¥ MOJIHAS TIOBEPXHOCTD
MPU3MBI

47

[Tapannenenunen, NpsMOYTOJIbHBIN
napasuliesIenuIe]l U ero CBOMCTBa

48

IInpamMua: n-yrojpHas NMpaMuIa, TpaHu U
OCHOBaHUE MUPaMUIbl; OOKOBAs U MOJHAS
MIOBEPXHOCTh NMUPAMU/IbI; IPABUIIBHAS U
yCceuE€HHas MUpaMUJIa

49

[IpaBusibHBIE MHOTOTPAHHUKU: TTOHSATHE
MPaBUILHOTO MHOTOIPAHHUKA; TpaBUJIbHAS
pu3Ma U MpaBUiIbHAS TUPAMUJIA;
IpaBUJIbHAS TPEYTOJIbHAS IUpaMHIa U
MPaBWIBHBIN TeTpa’ap; KyO

50

HpeI[CTaBHCHI/Ie 0 HpaBI/IHLHBIX
MHOTOTPaHHHMKAX: OKTadIp, TOJACKAdIP U
UKOCadIp.

51

CuMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEJIBHO TOUYKH, NIPSIMOH, TUNIOCKOCTH.
DIEMEHTBI CUMMETPUU B TUPaMUIax,
napajuienenuneaax, npaBuiIbHbIX
MHOI'OIPaHHHUKAX




Brraucnenue 3J1eMEeHTOB MHOT'OTPaHHUKOB:

32 pé06pa, TuaroHasu, yribl !
[Tnomans 60KOBOI MOBEPXHOCTH U TTOJTHOM
53 MOBEPXHOCTHU MPSIMOUN TIPU3MBI, TUIOIIATH 1
OCHOBaHUH, TeopeMa 0 OOKOBOU
MOBEPXHOCTHU MPSIMON TIPU3MBI
[Tnomaas 6OKOBOM MOBEPXHOCTH U
54 MOBEPXHOCTH MIPABHILHOU MUPAMHUIBI, 1
TeopeMa O TUIOIAA OOKOBOM MOBEPXHOCTH
YCEUEHHOU MMUPaMUIbI
55 KoHnTtponbHas pabota 1o Teme |
"MHororpaHHuku"
56 [TonsiTre 06 06BEME 1
57 O06BEM nupamMuIb! 1
58 O0BEM TUpamMu bl 1
59 O06BEM nupamMuIb! 1
60 O0BEM TUpaMuIBI 1
61 O0BEM TPU3MBI 1
62 O06BEM IpU3MBI 1
63 O0BEM TPU3MBI 1
64 Kontponbnas padota mo teme "O0bEMBI |
MHOTOTPaHHUKOB"
[ToBTOpenue, 0000IIEHNE cUCTEMATH3ALUS
65 3HaHui. [locTpoeHue ceuenuii B 1
MHOTOTpaHHHUKE
[ToBTOpeHuUe, 0600IICHNE CHCTEeMATHU3AIIHS
66 3HaHWUW. BprunciaeHue paccTosHUM: MEXTY 1

ABYMs TOYKaMH, OT TOUYKHU JO HpHMOI\/'I, oT




TOYKH OO IIIOCKOCTHU, MCIKIAY
CKPCIIUBAOIIHUMHUCSA ITPAMBIMHA

67 Hrorosast KoHTpoJbHAS paboTa

[ToBTOpEHHE, 0000IIEHNE CUCTEMATHU3AIIHS
3HaHUU. BeIunciieHne yrioB: MEXIy

68 CKPEIIMBAIOIIUMHUCS TPSIMBIMU, MEXKTY
MPSIMO M TNTIOCKOCTBIO, IBYTPAHHBIX

YIJIOB, YIJIOB MEXY IUIOCKOCTSIMHU

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68




11 KJIACC

Ne i/

Tema ypoka

KoangecTBO 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTuyeckue
padoThI

Jara
U3ydeHmust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTejibHbIE

pecypchbl

Cdepa u map: ueHTp, paauyc, Inamerp;
TUTOIIAb TIOBEPXHOCTH CEpBhI

B3aunmuoe pacrionoxxenue chepsl u
IUTOCKOCTH; KacaTeJIbHas TIIOCKOCTh K
chepe; omanb chepsl

N3obpaxenue chepsl, mapa Ha
mockocTu. CeyeHus mapa

[y gpruveckas mOBEpXHOCTb,
o0pa3yromue MUIHHIPHIECKOM
MMOBCPXHOCTHU, OCb HHHHHHqueCKOﬁ
IIOBEPXHOCTH

[uwHap: ocCHOBaHMS U OOKOBas
MMOBEPXHOCTh, 00pa3yroIas U 0Ch;
[UIOIIAas OOKOBOM M ITOJIHOM
MMOBEPXHOCTH

N3o0pakeHune MuInHApa Ha TUIOCKOCTH.
Pazpéprka nnmnmmnapa. CeueHus

IUIUHAPA (TTIOCKOCTHIO, TApaTIICIbHOM
WIN TIePIEHIUKYIISIPHON OCH IMIINHAPA)

Konnueckas moBepXHOCTh, 00pa3yromiue
KOHHYECKOW TOBEPXHOCTH, OCh U
BEPIIMHA KOHMYECKOW TOBEPXHOCTH




Konyc: ocHOBaHMeE U BepILIMHA,

8 oOpa3yromas 1 OCh; IO OOKOBOU U
MOJTHON OBEPXHOCTHU
Yceu€HHbI KOHYC: 00pa3yrolye u

9 BBICOTA; OCHOBAaHHSA U OOKOBas
MOBEPXHOCTh
N3o06paxenne KoHyca Ha MIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca

10 (TII0CKOCTHI0, MapalIeIbHOM
OCHOBAHHIO, U MJIOCKOCTHIO, IPOXOISIIEH
4yepes BEPIINHY)

1 Komb6unanus ten BpamieHus u
MHOTOTPaHHUKOB
MHOrorpaHHuK, ONMUCaHHBINA OKOJIO

12 cdepsr; cdepa, BnucaHHas B
MHOTOTPaHHUK WM B TEJIO BPALICHUS

13 [TonsiTre 06 06bEMe. OCHOBHEIE
CBOICTBa 0OBEMOB TET

14 O0BEM UIMHIpA, KOHYCa

15 O0BEM mapa u wionaab chepsl
[TonoOHbIE TeNa B MPOCTPAHCTBE.

16 CooTHo1IEHNs MEX Ty TUIOIAIMU
MOBEPXHOCTEH, 00hEMaMHK MOAOOHBIX TET

17 Kontponbnas padota mo temam "Temna
BpameHus" u "O0beMbl Ten"

18 BekTop Ha MII0CKOCTH M B IPOCTPAHCTBE

19 CrnosxeHue 1 BBIYMTAHNE BEKTOPOB

20 YMHOKEHUE BEKTOpa Ha YUCJIIO




21

Pa3noxeHne BekTopa 1o Tpém
HEKOMIUTaHapHbIM BekTopam. [Ipasuiio
napajuiefienunena

22

Pemenue 3amad, CBSI3aHHBIX C
IIPUMEHEHUEM IIPAaBUII JCUCTBUM C
BEKTOPaMHU

23

[IpsMoyronbHas cucrema KOOpJMHAT B
npoctpancTse. KoopanHaThl BEKTOpA.
IIpocreiimne 3axa4u B KOOpAUHATAX

24

VYron mexay Bektropamu. CKansipHOE
MIPOU3BE/ICHNE BEKTOPOB

25

Beluucnenue yrios Mexy NpsMbIMU U
IIJIOCKOCTSIMU

26

KoopanHaTHO-BEKTOPHBIN METOM ITPU
pELICHUU T€OMETPUYECKUX 3a1a4

27

KontponbHas padota mo teme "Bektopsr
Y KOOpPJIMHATHI B MPOCTpaHCTBE"

28

[ToBTOpeHme, 06001IeHNE 1
CUcCTeMaru3anuia 3HaHu. OCHOBHEIE
¢burypsl, GpakThl, TEOPEMBI Kypca
TUTAHUMETPUH

29

[ToBTOpeHme, 06001IIeHNE U
CUcCTeMaru3anuia 3HaHu. OCHOBHEIE
¢burypsl, GpakThl, TEOPEMBI Kypca
TUTAHUMETPUH

30

[ToBTOpeHme, 06001IIeHNE U
cUCTEMAaTHU3ays 3HAaHUN. 3a1a4uu
TUTAHUMETPUHU M METOJIbI UX PEIICHUS




[ToBTOpeHme, 06001IeHNE 1

31 cUcTeEMaTH3allis 3HaHUH. 3a1auu 1
TUTAHUMETPUH U METOJIbI UX PECIICHHS
[ToBTOpeHme, 06001IeHNE U

0 cucreMaru3anus 3HaHuii. OCHOBHBIE |
¢burypsl, pakThl, TEOPEMBI Kypca
CTePEOMETPUH

33 HTorosast KOHTpOJIbHASA paboTa 1

14 [ToBTOpEHME, 0606H.[€HI:I€ u |
cCHCTEeMaTH3aIHs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YAEHUKA

METOINYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU

UHTEPHET






