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HHOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma ydeOHOro Kypca «l'eomerpusi» 0a30BOTO YpPOBHS st
oOyuaromuxcst 10 —11 kmaccoB paszpaboraHa Ha ocHOBe DenepaibHOTO
roCy/IapCTBEHHOI'0 00pa30BaTEIbHOIO CTaHAApTa CPEIHEro O0IIero oOpa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHWH, TMPEHBABISIEMBIX K
MaTEMaTHYECKOMY OOpa30BaHHWIO, ¥ TPAAWIMA POCCHUCKOTO 00pa3oBaHUSI.
Peanuzanus nporpamMmbl 00ecrieunBaeT OBJIAJCHUE KIIFOUEBBIMU KOMIIETECHIIUSIMH,
COCTaBJISIIOIIMMH OCHOBY JIJII CaMOpPa3BUTHUS M HEMPEPHIBHOIO 0Opa30BaHMUs,
[EJOCTHOCTh OOMIEKYIBTYPHOTO, JHYHOCTHOTO M TIO3HABATEIHLHOI'O Pa3BUTHUS
JUYHOCTHU 00 YJAFOTITIXCA.

HEJIM N3YYEHUSA YYEBHOI'O KYPCA

BaxxHOoCTh ydeOHOTO Kypca TEOMETpHH Ha YPOBHE CpPETHEro OOIIero
oOpa3oBaHusT OOYCIIOBJIEHA MPAKTUYECKONW 3HAYUMOCTHIO METANpEeIMETHBIX |
NPEeIMETHBIX PE3YJbTaTOB OOyYEHMsS] T'€OMETPUU B HAIPABICHUH JUYHOCTHOIO
pa3BuTHs oOy4aromuxcsi, ¢GopMupoBaHus (YHKIMOHAIHLHON MaTeMaTH4ecKou
TPaMOTHOCTH, U3YYCHHS IPYTrUX yIeOHBIX AUCIUIUIMH. Pa3BuTHE y 00ydaromumxcs
NIPABWIBHBIX TIPEICTABICHUNA O CYIIHOCTH M TPOUCXOKICHUU TCOMETPUUCCKUX
a0CTpaKIii, COOTHOIICHUH PEATbHOIO0 M HUIACAIBHOr0, XapaKTepe OTPaXKEHUs
MaTeMaTU4YEeCKOW HAyKOW SBIEHUM M TPOLECCOB PEAIBHOIO MHpPA, MECTE
T€OMETPUHU B CHCTEME HayK U POJIM MAaTEMAaTHYECKOTO MOJEIUPOBAHUS B HAYIHOM
MO3HAHUU U B TIPAKTUKE CIIOCOOCTBYET (hOPMHUPOBAHUIO HAYYHOT'O MHPOBO33PCHHUSI
yUYalquxcsi, a TaKKe KayeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTalid B
COBPEMEHHOM OOIIECTBE.

['eomerpust sBisieTcss OMHUM W3 0Aa30BBIX MPEAMETOB HAa YPOBHE CPEIHETO
oOirero oOpa3oBaHuUsl, TaK KakK oOO0eCleYyrMBaeT BO3MOXKHOCTb H3YUYECHHS Kak
JUCIUIUIMH €CTECTBEHHO-HAYYHON HAIPaBJICHHOCTH, TaK U TYMAHUTAPHOM.

Jlorndyeckoe wMbIIieHHe, (HOpMHUPYEMOE TPH HM3YYCHHH OO0 YyYarOIIUMUCS
TOHSITUIHHBIX OCHOB T€OMETPHH U MOCTPOCHUHU TETIOYKHU JTOTUICCKUX YTBEPKIACHUH
B XOJI€ pEUIEHUS T€OMETPUYECKUX 3aJa4d, YMEHHUE BBIABUTATh M OMNPOBEPraTh
TUINOTE3bl HETOCPEACTBEHHO MCIOIB3YIOTCS MPU PEIICHUH 3a7a4 €CTECTBEHHO-
HAyYHOTO ITUKJIA, B YACTHOCTHU U3 Kypca (PU3UKH.

YMeHrne OpUeHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIIECTBEHHYIO POJIb BO
BCEX 00JIaCTSIX AESATENIbHOCTU 4YenoBeka. OpueHTalusi 4eloBeKa BO BPEMEHU U
IPOCTPAaHCTBE — HEOOXOIUMOE YCIOBHE €ro COIHAIbHOro ObITHs, Qopma
OTPAXEHUSI OKPYKAIOIIETO MHPA, YCJIOBHE YCIENTHOTO TO3HAHUS W aKTHBHOTO
npeoOpa3oBaHus  JAeHCTBUTENBHOCTH. OmepupoBaHHWE  TPOCTPAHCTBEHHBIMHU
oOpazamMu OOBEIWHSACT pa3HbIC BUABI yYEOHOHM W TPYIOBOH JESATEIBLHOCTH,



SBIISICTCSI OJHUM M3 TPO(ECCHOHAIBHO BaXKHBIX KAaueCTB, IMOITOMY aKTyalbHa
3aa4a (opMUpOBaHUS Yy OOYUYAIOIIUXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS Kak
Pa3HOBHJHOCTH OOPa3HOTO MBIIUICHUS — CYHIECTBEHHOIO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKOMN ACSITEIHHOCTH 10 MHOTUM HAIIPaBICHUSM.

Ilems ocBoenmsi mporpamMMmbl yueOHOro Kkypca «l'eomerpus» Ha 0a30BOM
ypoBHE 00yuyeHuss — o00Ieo0pa3oBareIbHOE W OOLIEKYJIbTYPHOE pPAa3BUTHE
oOydaromuxcss  4yepe3  oOecrieyeHHe  BO3MOXKHOCTH  MpPUOOpeTeHuss o
VCIIOJIb30BAHUS CHUCTEMATHYECKUX TIE€OMETPUYECKUX 3HAHMM W JECUCTBUM,
cnienuUIHBIX TEOMETPHUH, BO3MOXKHOCTH YCIIEITHOTO MPOIOJDKEHUS 00pa30BaHMUSI
TI0 CIICIIMAIEHOCTSIM, HE CBS3aHHBIM C MPUKJIAHBIM UCIIOIH30BAHUEM I€OMETPHH.

[Iporpamma 1o reomeTrpuu Ha ©0a30BOM yYpOBHE IMpeIHA3HAUYeHa ISt
O0YJarOIIMXCS CPEIHEHN IIKOJIBI, HE UCIBITHIBABIIMX 3HAUYNUTEIBHBIX 3aTPYIHEHUI
Ha YpOBHE OCHOBHOTO 0O0Iero oopazoBanus. Takum oOpa3om, oOydaronuecs Ha
0a30BOM YPOBHE JOJDKHBI OCBOWTH OOIHME MATEMATHYECKUE YMEHHS, CBSI3aHHBIC
Co creuu@uKod TEOMETPUHM U HEOOXOJUMBbIE IJisi KU3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh HU3y4YUTh T€OMETpHUIO Ooiee
IyOOKO, €CIIM B JaJbHEHIIIEM BO3HUKHET HEOOXOIMMOCTh B TE€OMETPHUYECKHX
3HAHMSIX B MPOPECCUOHATBHON JCATEIBHOCTH.

JlocTikeHre 1€  OCBOCHHS MPOTPaMMbI  00ECIIEUMBACTCS PpEIICHUEM
COOTBETCTBYIOIMX  3amad. [IpuOpuUTETHBIMU  3ajadyaMud  OCBOCHHS  Kypca
«I"'eomerpun» Ha 6a30BOM ypoBHEe B 10—11 kiaccax sBIsItoTCS:

e (opmupoBaHHE TMpEACTaBICHUS O TEOMETPUM KaK YacTH MHPOBOKH

KYJIbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAIOIIUM MHUPOM;

e (opmupoBaHHE TpEACTaBICHUS O MHOTOTPAHHUKAX W TENaX BpaICHUS
KaK 0 BaXHEHIIMX MaTeMaTHYECKHX MOJECNSX, MO3BOJISIONINX OMKMCHIBATH
U U3y4aTh pa3HbI€ SBJICHUS OKPYKAIOIIErO MUPA;

e (opmupoBaHue yMeHHS pacno3HaBaThb Ha YepTeXax, MOJACIAX U B
pETbHOM MHUPE MHOTOTPAHHUKH U TeJla BPAICHUS;

e OBJAJCHUE METOJAMH PEIICHHS 33/1ad Ha TOCTPOCHHS Ha M300paKEHUIX
MIPOCTPAHCTBEHHBIX PUTYD;

e (opmupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMU TIOHSTHSIMH O
MHOTOTPaHHHUKAaX W TeJaX BPAIIEeHUS U UX OCHOBHBIMHU CBONCTBAMU;

e OBJQJCHUEC QJITOPUTMAMH  PEIICHUS  OCHOBHBIX  THIIOB  3aJ]1ay;
dbopMupoBaHWE yMEHHUS  TMPOBOJUTH  HECJOXKHBIE  JIOKa3aTelbHBIC
pacCyXKJIeHusi B XOJAE pEHICHUS CTEPEOMETPHUUECKHX 3ajlad W 3a/1ad C
MIPAKTUIECKUM COJICPIKAHUEM;

e pa3BUTHC WHTEJUICKTYaJTbHBIX U TBOPYECKHUX CIIOCOOHOCTEM
oOydJamIuxcs, MO3HABAaTENbHOM  aKTUBHOCTH,  HCCIIEIOBATEIbCKUX
YMEHUH, KpUTUIHOCTH MBIIIJICHUS;



e (opmMmHpoBaHUE (YHKIIMOHATBHOMN TPaMOTHOCTH, pENEeBaHTHOM
r€OMETPUU: YMEHUE PACIO3HaBaTh MPOSIBICHUS T'€OMETPUYECKUX
MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEH B pealbHBbIX >KU3HEHHBIX
CUTyallUsIX M NPH U3YUYEHUU IPYIMX Y4EOHBIX IMPEIMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTEW, (OpMyNIHpOBaTH HMX Ha S3bIKE
r€OMETPUU U CO3/1aBaTh F€OMETPUUYECKUE MOJIEIH, TPUMEHATh OCBOCHHBIM
F€OMETPUYECKUN anmapaT [Jisi pEUIeHHs NPaKTHUKO-OPUEHTHUPOBAHHBIX
3a/1a4, MTHTEPIIPETUPOBATH U OLICHUBATH ITOJIyYEHHbIE PE3YIIbTATHI.

OTnUYuTeNnsHON OCOOCHHOCTHIO MPOTPAMMBI SIBIISIETCSl BKJIIOYEHHE B KypC
CTEpEOMETPUU B Hayalle €ro M3y4yeHus 3ajay, pelIaeMbIX Ha YpPOBHE
UHTYUTUBHOTO MO3HAHUS, U ONpPEACIEHHBIM 00pa30oM OpraHu30BaHHAs paboTa HaJ
HUMH, YTO CIOCOOCTBYIOT pa3BUTHIO JIOTHUECKOTO M IPOCTPAHCTBEHHOIO
MBIIIJIEHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTHUBUPYET K
JaJbHENIIEMY U3YYEHHUIO ITPEIMETA.

[Ipeanourenue oTAa€TCs HAISAHO-KOHCTPYKTUBHOMY METOJY OO0y4YeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTHb IIPEIMETHO-
INPAaKTUYECKOM AEATENbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUU Y
yyaluxcsi B Kypce CTEpEOMETpPUM MPOBOJIUTCA 3a CYET pEIIeHHs 3a7ady Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00pa3oB M  3aJad Ha  ONEpUPOBAHUE
OpOCTPaHCTBEHHbIMU oOOpa3zamu. Coznanue oOpa3a MPOBOIUTCS C OMOPOM Ha
HarJAIHOCTh, a OIEpUPOBaHME O00pa3oM — B YCIOBUAX OTBICYEHHUS OT
HATJIATHOCTH, MBICJIEHHOTO U3MEHEHHUS €r0 UCXOIHOI0 COACPIKAHUS.

OcHoBHbIE copepskarelbHble TUHUU Kypca «l'eomerpun» B 10—11 kmaccax:
«MHororpanHuku», «lIpssMpie ¥ MIIOCKOCTH B IPOCTPAHCTBE», «Tena BpameHus»,
«BekTopbl U KOOPAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE JIOTUUECKUX YMEHUI
pacrpenensiercs He TOJbKO IO COAEPKATENbHBIM JIMHUSM, HO W MO TOJaM
0oOy4eHHs Ha YPOBHE CPETHEro 00111ero 00pa3oBaHusl.

Copnepxxanrne 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pPE3YJIbTATaM
OCBOEHHUsI paboueil MNporpaMmbl, pachnpefei€HHbBIM 10 TrojaM OOydeHwUs,
CTPYKTYPUPOBAHO TakKuM o00Opa3oM, 4YTOOBI OBJIAJIECHUE T'€OMETPUUYECKUMHU
HNOHSTUSIMU M HAaBBIKAMM OCYILECTBIISUIOCH ITOCJIE0BATENBHO U MOCTYIATENBHO, C
COOJII0JIEHNEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAJIUCH B
o0LIyI0 CHCTEMY T'€OMETPUYECKUX MPEACTaBICHUN OOYUYaIOIIMXCS, pacIIupss U
yrayossis e€, o0pa3ysi IpOYHbIE MHOYKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha m3ydenne reomerpun oTBoAuTcs 2 yaca B Hezento B 10 kitacce u 2 yaca B
Hezaemto B 11 kimacce, Bcero 3a iBa roja o0y4deHus - 136 y4eOHbBIX 4acoB.



COJEPXAHME YYEBHOI'O KYPCA
10 KIJACC

IIpsiMmble ¥ MJIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATUS  CTEPEOMETpPUU. To0YKa, TmpsMas, IUIOCKOCTb,
npoctpaHcTBO. I[loHsiTHE 00 aKCMOMATHYECKOM IOCTPOEHUU CTEPEOMETPHH:
AKCUOMBI CTEPEOMETPHUU U CIIEICTBUS U3 HUX.

B3anMmHoe pacnonokeHue TMpsMBIX B NPOCTPAHCTBE: IIEPECEKArOLIHeEcs,
napajiebHble M CKpelIMBaromuecss mnpsimele. [lapamnenbHOCTh NOPSMBIX H
IUIOCKOCTE B IMPOCTPAHCTBE: MApPAJUIEIbHBIE TMpPsSMbIE B MPOCTPAHCTBE;
NapajuIeIbHOCTh TPEX MPSAMBIX; NMAPAIUIEIBHOCTh MPSAMON M IUIOCKOCTH. YTUIBI C
COHAIIPABJIEHHBIMM CTOPOHAMH; YrOJd MEXAY NOPSIMBIMH B IIPOCTPAHCTBE.
[TapannenbHOCTH IJIOCKOCTEM: MapaJlIeIIbHbIE TUIOCKOCTH; CBOMCTBA
napajuieNbHbIX  TuiockocTel. [lpocreifiine mnpocTpaHcTBeHHbIE (UIypbl Ha
IUIOCKOCTH: TE€TPas3p, KyO, napajuiesenune 1; IoCTPOCHUE CEUCHUH.

[lepneHAUKYISAPHOCTD MPSIMOM U IUIOCKOCTH: NEPIECHANKYIISPHBIE NPSIMBIC B
MPOCTPAHCTBE, NPSMbIE MapaUICIbHBIE W TEPHECHAUKYJISIPHbIE K IUIOCKOCTH,
NPU3HAK MEPHEHAUKYISIPHOCTH TMPAMOM U IUIOCKOCTH, TEOpEMa O MpsSMOU
MEPIEHAUKYIAPHON TUIOCKOCTH. YTJIBI B IMPOCTPAHCTBE: YIrOJl MEXAY MPIMON U
IUIOCKOCTBIO;  ABYIPAaHHBIA  Yrojd, JIMHEWHBIM Yroa JBYIPaHHOrO  yrija.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSTHUE OT TOYKHU IO IUIOCKOCTH, PACCTOSIHUE
OT  TOpsIMOM 10  IJIOCKOCTH,  MPOEKIUs  (GUrypl Ha  IUIOCKOCTb.
[lepnieHAUKYISPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPHEHAUKYIAPHOCTH  JBYX
mIockocTer. TeopeMa 0 TpEX MepIeHAUKYIISIpax.

MHOrorpaHHuKH

[ToHsiTME MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPAHHUKA, BBITYKJIbIE
Y HEBBINTYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOrOrpaHHuKa. [Ipusma: n-yroynpHas
puU3Ma; TPaHU U OCHOBAHUS MPU3MBI; MpsAMasi U HAKJIIOHHASI IPU3MbI, OOKOBas U
MIOJTHAS MIOBEPXHOCTh IIPU3MBL. [Tapannenenunen, IPSAMOYT OJIbHBIN
napajuienenunes; 1 ero corcrBa. [lupamupa: n-yroiapHas nupamuja, TpaHd U
OCHOBAHHUE MUPAMUBI; OOKOBAs U MOJHASI TOBEPXHOCTh MUPAMU/IbI; IPABUIIbHAS U
yCeu€HHasi MnHUpamMuja. OJEMEHTbl Tpu3Mbl W nupamuibl. [IpaBuibHbBIE
MHOT'OTPaHHUKU: TMOHSATHE MPABUIBHOIO MHOTOTPAHHMKA; MPAaBWIbHAS MpU3Ma U
NpaBUJbHAs NUpPaMU/a; MpaBUIbHAs TPEYrojibHAs MNUpaMUla U TPaBUIIbHBIN
TeTpa3p; KyO. IlperncraBieHne o NpaBUWIIBHBIX MHOTOIPAHHHMKAX: OKTa’3p,
nonexka’ap v ukocasap. CeyeHns NpU3Mbl U TUPaAMUIBI.

CummMmeTrpusi B IPOCTPAHCTBE: CUMMETPUSI OTHOCUTEIBHO TOYKH, MPSAMOU,
IUIOCKOCTU.  ODJEMEHThl CUMMETPUM B MHpPaAMUJaX, HapaJlieenuIenax,
MPAaBWIbHBIX MHOTOIPAHHUKAX.



BblunciieHne 31€MEHTOB MHOTOIPaHHUKOB: pEOpa, JMaroHaja, YIJIbL.
[Inomans OOKOBOW MOBEPXHOCTH U IOJHOM MOBEPXHOCTH NPSIMOM IPHU3MBI,
IUIONIalb OCHOBaHUM, TeopeMa O OOKOBOM MOBEPXHOCTH NPSIMOM MPU3MBI.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTH NPABUIBHOW NHpPaMUbI,
TeopeMa o TuIiomaau yceu€HHoW mmpamuzabl. [lonstue 00 o00BEMe. OO0BEM
MAPaMUbl, TPU3MBI.

[Togo6ubie Tenma B mpocTtpaHcTBE. (COOTHOUIEHUS MEXIY IUIOMIAASIMU
MOBEPXHOCTEH, 00bEMaMU TTOIOOHBIX TEJI.

11 KJIACC

TeJsia BpalueHus

Hununapuyeckas MOBEPXHOCTb, oOpa3yrorue HAJTHHAPUYECKON
MOBEPXHOCTH, OCh IWJIWHIPUYECKOW TMOBEPXHOCTU. I[luauHap: ocHOBaHUS U
OOKOBasi TMOBEPXHOCTb, OOpasyromias W OCh; IUIOMAAhs OOKOBOW W TOJHOM
MOBEPXHOCTH.

Konnueckas moBepXxHOCTh, 00pa3yroliue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM moBepxHOCTH. KOoHYC: OCHOBaHME U BepIlIMHA, 00pa3yromias
U OCh, IUIONAAh OOKOBOM U TIOMHOM TIOBEPXHOCTH. Y CEUEHHBIM KOHYC:
oOpa3yrolue U BbICOTa; OCHOBAHUSI U OOKOBasi IOBEPXHOCTb.

Chepa u map: UeHTp, paauyc, AUAMETP; IUIONIAJb MMOBEPXHOCTU CQEPBHL.
B3aumnoe pacnonoxkeHue chepbl U IIOCKOCTH; KacaTelbHas MIIOCKOCTh K cdepe;
10 b CQepBhl.

N3o0paskeHne Te BpalieHus Ha MIIOCKOCTH. Pa3BépTka mUIuHIpa U KOHYyCA.

KomOunanuu Ten BpalleHuss W MHOTOTPAHHUKOB. MHOTOrpaHHUK,
OMHUCaHHBIA OKoJIO cdephl; cdepa, BOMCaHHASS B MHOTOIPaHHUK, WU TEJO
BpallCHUS.

[Tonsatue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tel. Teopema 06 00béMe
OpSMOYTOJBLHOIO TMapasuienenuneqa u ciuefactBus u3z He€. OObEM LUIUHIPA,
koHyca. O0BEM 11apa u miomaab cepsol.

[Tomo6ubie Tema B mpocTtpaHcTBE. (COOTHOIIEHUS MEXKIY TUIOMIAASIMU
MOBEPXHOCTEH, 00hEMaMU TTOTOOHBIX TEJL.

Ceuenuss mwivHapa (mapajyielbHO M TEPHEHAMKYJISIPHO OCH), CEYEHHUS
KOHyca (TapajuleibHO€ OCHOBAaHUIO U TMPOXOJSIIEE YEepe3 BEPILIMHY), CEUECHHS
mapa.

BekTopbl H KOOPAMHATHI B POCTPAHCTBE

BekTop Ha miockoctu U B mpocTpaHcTBe. Cl0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHne BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaM. IlpaBwio mapauienenunena. Pemenwe 3amay, CBSI3aHHBIX C
IPUMEHEHUEM TIpaBWJI JAEUCTBHA € Bekropamu. lIpsMoyromsHas cucrema



KoopauHat B mnpoctpaHcTBe. KoopnuHatel BekTopa. [Ipocreitmme 3amaun B
KOOpAMHATaX. YTojl MexXIy BekTopamu. CKaJsIpHOE TNPOU3BEICHHE BEKTOPOB.
Briuncienue yriioB Mexay NpsIMbIMU U TUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METO/I [PU PELICHUU F€OMETPUUECKUX 3a]1a4.



IINIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE PE3yNbTAaThl OCBOCHUS MPOrPAaMMbI y4eOHOTO mMpeaMeTa
«MaremMaTuka» XapaKTepU3yrTCs:

I'paxxnanckoe BocnnuTanme:

c(hOopMHUPOBAHHOCTHIO IPAKTAHCKON MO3UIIUK 00YYaIOMIEerocsi Kak aKTHBHOT'O
U OTBETCTBEHHOTO WICHA POCCHUICKOTO 0O0IIecTBa, MPEACTaBICHUEM O
MaTeMAaTUYECKUX OCHOBaxX (PYHKIIMOHUPOBAHUSI PA3IUYHBIX CTPYKTYp, SIBICHUM,
OpoUeayp TpaXIaHCKoro oOuiecTBa (BBIOOpPHI, OMNPOCHl WU Mp.), YMEHHEM
B3aUMOJICCTBOBATh C COIMAJIbHBIMH HHCTUTYTaMH B COOTBETCTBHHU C HX
GYHKIIUAMY ¥ Ha3HAYCHUEM.

ITaTpuoTHyecKkoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUNUCKOM IPaKIaHCKOW MICHTUYHOCTH, YBOKCHHS K
MPOIIIOMY U HACTOSIIEMY POCCUMCKONW MaTeMaTUKH, [IEHHOCTHBIM OTHOIIEHUEM K
JTOCTHKEHUSIM POCCUMCKUX MaTEMaTHUKOB M POCCUMCKOW MAaTEMATHUYECKOM IIKOJIBI,
K HCIOJb30BAHUIO ATUX JOCTIKCHHH B JIPYyrux HayKax, TEXHOJIOTHAX, cdepax
SKOHOMUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIMTAHMS:

OCO3HAHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoAa;
c(hOpMUPOBAHHOCTbI0 ~ HPABCTBEHHOI'O  CO3HAHUSA, OSTHUYECKOTO  IOBEICHMUS,
CBSI3aHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUIN HAYKU U JEATEIbHOCTHIO
y4EHOr0; 0OCO3HAHKMEM JIMYHOT'O BKJIa/Ia B IOCTPOCHHUE YCTOMYUBOIO OYAyIIIEro.

IcTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOILICHHEM K MHPY, BKJIIOYAsh ACTETUKY MaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pELICHNUI, pacCyXICHUH;
BOCTIPMMMYHBOCTBIO K MAaTEMaTUYE€CKUM acCIleKTaM pa3InuHbIX BUI0OB HCKYCCTBA.

duznyeckoe BOCIUTAHMUE:

c(hOpMUPOBAHHOCTBIO YMEHHUS TPUMEHATh MaTeMaTUYeCKUE 3HaHHUS B
HMHTEpecax 370pOBOro u 0e30macHoOro odpasa KU3HH, OTBETCTBEHHOI'O OTHOIIICHUS
K CBOEMY 3/IOPOBBIO (3J0pOBOE NMUTaHKE, COATAHCUPOBAHHBIM PEXUM 3aHSATUU U

OT/IbIXa, peryisipHas dusnueckas aKTUBHOCTB); (bu3nuecKoro
COBEpILIECHCTBOBAHUS, npu 3aHATUAX CIIOPTUBHO-03J0POBUTENBHOM
JESITENIbHOCTBIO.

TpyaoBoe Bocnuranue:

TOTOBHOCTBIO K TPYZY, OCO3HAHMEM IIEHHOCTH TPYIOJIIO0US; UHTEPECOM K
paznuyHbiM  chepaM  MPOPECCHOHANBHOM  JAESATENIbHOCTH, CBA3AaHHBIM  C
MaTEeMaTUKOW U €€ TPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymeir mpodeccnrt W peamu3OBBIBATH COOCTBEHHBIC >KM3HCHHBIC ILIAHBI,



FOTOBHOCTBIO M CIIOCOOHOCTBIO K  MaTeMaTH4YeCKOMY OOpa3OBaHHUIO U
caM000Opa30BaHUI0 HA TPOTSHKEHUU BCEH JKU3HHW; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUN MTPAKTUICCKHUX 33J1a4 MAaTEMaTHIECKOW HAIPaBJICHHOCTH.

JKOJIOrHYeCKOe BOCIIUTAHHE:

c(hOPMHPOBAHHOCTBIO JIKOJIOTHYECKON KyJIbTYphl, TMOHWMAHHEM BIWSHUS
COIMAJIbHO-D)KOHOMHYECKUX TPOIIECCOB HAa COCTOSHHUE MPUPOTHON U COIMATBLHOMN
Cpellbl, OCO3HaHUEM TIJ00aJbHOTO XapakTepa SKOJOTHYECKHX MpobiieM;
OpHEHTallell Ha TPUMEHEHHE MAaTeMAaTHUYeCKHX 3HAHWM JJIS PElICHUs 3a1ad B
00J1aCTH  OKpYXKAlOMIeH Cpeapl, TUIAHUPOBAHUSI TIOCTYIIKOB ¥ OIEHKH WX
BO3MOXKHBIX TTOCIICIICTBUN JUTSI OKPYKAIOIIEH CpeIbl.

IleHHOCTH HAYYHOTO TIO3HAHMS :

c(hOpMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAaykKH W  OOIICCTBEHHOW TMPAKTUKH, [MOHUMaHUEM
MaTEMaTUYECKON HAyKH Kak cdepbl UYeTOBEUECKOW JEATCIbHOCTH, ITAloB ¢€
pPa3BUTUS M 3HAYUMOCTH JUJISl PAa3BUTHs I[UBWIM3ALMW; OBJIAJACHUEM S3BIKOM
MaTEMaTUKH M MaTEMaTHYECKOM KYJIbTYpOW KakK CpEICTBOM II03HAHHUS MUDA;
TOTOBHOCTBIO OCYIIECTBIISATh MPOCKTHYIO M HCCJIEAOBATEIBCKYIO NESITEIbHOCTh
WHAVBUIYaAJLHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeranpenMeTHbIe Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YUEOHOTO TMpeaMeTa
«Marematuka» XapaKTepU3yTCs OBJIaJICHUEM YHUBEpCAIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusiMuU, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU 0eUCTEUIMU.

1)  Vuusepcanvnuvie  nosmaeamenwvmvle  Oeticmeus,  obecneuusarom
Gdopmuposarue 6a308blX KOSHUMUBHBIX NPOYECCO8 00YUAOWUXcs (0ceoeHue
Memo0o8  NO3HAHUA ~ OKpYXCarowe2o  Mupa;  npumeHeHue  J102U4ecKux,
ucciedosamenbCcKux onepayuil, ymenutl pabomams ¢ uHgopmayuetl).

Ba3oBble Jioruyeckue aeicTBus:

e BBIABIATHh U XapaKTEPU30BATh CYIICCTBEHHBIC MPU3HAKUA MATEMaTHIECKUX
OOBEKTOB, TOHSATUH, OTHOIICHUN MEXAYy TMOHATUAMH, (OPMYITHUPOBATH
ONIpPECIICHUS]  TOHSATUH;  YCTAHABIMBATh  CYIICCTBCHHBIM  MpPHU3HAK
KJaccu(uKauy, OCHOBaHUA sl 0OOOIIEHUS M CpPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAIHN3a;

e BOCIpPUHUMATh, (opMynupoBaTh W MPEOOPA30OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATENbHBIC, CIMHWYHBIC, YAaCTHBIC W OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTEeMAaTHUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3HM U
npoTtuBopeunsi B (aKkTax, MAHHBIX, HAOITIOACHUSAX W YTBEPKIACHUSIX;



npenjaratb  KpUT€pUU Uil BBIABICHUS ~ 3aKOHOMEPHOCTEM U
IIPOTUBOPEUNL;

e JIeNaTh BBIBOABI C HCIIOJIb30BAHUEM 3aKOHOB JIOTMKH, JIEAYKTUBHBIX U
WHAYKTUBHBIX YMO3aKJIFOUEHHM, YMO3aKIFOUEHH 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPKJIECHUN (MPSIMbIE U OT IPOTHUBHOI0), BHICTPAUBATh apryMEHTALIHIO,
NPUBOJIUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXXIEHUS U BBIBOJIBI;

e BbIOMpaTh CHOCOO penieHus y4eOHOM 3agauu (CpaBHHUBATh HECKOJIBKO
BApUAHTOB pelUICHUs, BBIOMpaTh Haubojgee NOAXOAANUNA C Yy4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUER).

Bba3oBble ucciieaoBareabCKHue AeliCcTBUSA:

e HCIOJIB30BaTh BONPOCHI KaK MCCIEA0BATEIbCKUI MHCTPYMEHT MO3HAHMS;
(bopMyIMpoBaTh BOMNPOCHI, (UKCUPYIOLIME TMPOTUBOPEUYUE, MpoOIeEMYy,
yCTaHaBJIMBaTh HCKOMOE U  JaHHoe, (OpMHUpOBAaTH  THUIOTE3Y,
apryMEHTHUPOBATh CBOIO IMO3HIINIO, MHEHUE;

e MPOBOJHUTH CaMOCTOSITENBHO CIUTAHUPOBAHHBIN JKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
00beKTa, SIBJIEHUS, TpOIecca, BBIIBICHUIO 3aBUCUMOCTEH MEXIY
00BbEeKTaMH, SBJICHUSIMH, MPOLIECCAMU;

e  CaMOCTOSITENHHO (POPMYIUPOBATH OOOOIIEHUS U BBIBOJIBI TIO PE3yJbTaTam
MPOBENEHHOI0 HAOJIOJEHUS, HCCIEIOBAHMS, OLIEHUBATH JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTATOB, BEIBOJIOB U 000OIICHHIA;

e IPOTHO3MPOBATh BO3MOXKHOE PA3BUTHE MPOLECCA, a TAKXKE BBIIBHUIaTh
MPEANOI0KEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

PabGora ¢ ungopmanmeii:

e BBIABIATH JACPUIMTHI MHPOPMALIUU, JTAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BONPOC U IS PEIICHUS 3aa4H;

e BbIOMpaTh HH(OpPMALUIO U3  UCTOYHUKOB  PA3JIMYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATU3UPOBATh M MHTEPIPETHUPOBATH MH(OOpPMAIUIO
pa3IMYHBIX BUAOB U (OPM IPE/ICTABICHHUS,

e CTPYKTYypUPOBaThb MH(POPMALIMIO, IPEICTABIATh €€ B Pa3IUYHbIX (POpMAX,
WUTIOCTPUPOBATh TpaduyecKy;

e OIICHUBATH HaAEKHOCTh uHdopmauu o CaMOCTOATENbHO
c(OpMYyIUPOBAHHBIM KPUTEPHSIM.

2)  VuueepcanbHvie KOMMYHUKaAmMu@Hwle Oelcmeus, 0becneyusarom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOB 00YUAOUJUXCAL.

OOuenue:



BOCIPUHUMATh U  (OPMYJIHPOBaTh CYXKIEHUSI B COOTBETCTBUM C
YCIIOBUSIMHU U LIEJISIMH OOILIEHHUSI; SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO
TOUYKY 3pEHHUS B YCTHBIX M NMUCHBMEHHBIX TEKCTaX, JAaBaTh MOSCHEHUS I10
XOJly pelIeHUs 3a1a4l, KOMMEHTUPOBATH ITOJTYYEHHBIN pe3yibTaT;

B X0/ 00CY>KIEHHs 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CY>KIaeMON TEMBI,
npo0JieMbl, perraeMoi 3aJ1auu, BbICKa3bIBaTh UECH, HAIICJICHHbIE HA TTOUCK
pPELIEHUsI; COIMOCTABIISITh CBOU CYXKIECHHS C CYXICHUSMH JAPYrUX
YYaCTHHKOB JUaJIora, OOHapy»XMBaTh PA3JIMUME W CXOJCTBO IO3WULIUH; B
KOppEeKTHOH popme GpopMyarpoBaTh pa3HOIIACHS, CBOU BO3PAKEHUS;
NPENCTaBIATh  pPE3yJAbTaThl  pEIIeHUs  3a7auyd,  SKCIEpPUMEHTAa,
UCCJIEIOBAHUs,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYILJICHUS C YYETOM 3a]1a4 MPE3EHTALMU U OCOOCHHOCTEN ayTUTOPHH.

CoTpyaHu4ecTBo:

3)

MOHMMaTh W HWCIOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOW |
WHIUBUIYAJILHON paOOThI MPH PEUISHUH YIeOHBIX 3a/1a4; MPUHUMAThH 1IeITh
COBMECTHOM JESITEIbHOCTH, IUIAHUPOBATh OPTraHU3AIUI0 COBMECTHOM
paboThl, pactpenensTh BUABI padoT, TOTOBAPUBATHCSA, 00CYKIaTh IMPOIIECC
U pe3yibTaT padoThl; 000011aTh MHEHHUSI HECKOJIBKHX JIIOJICH;
y4acTBOBaTh B IPYNIOBBIX (hopMax paboThI (00CYKIeHUs, 0OOMEH MHEHUH,
«MO3TOBBIE IITYPMBI» W WHBIC); BBIIOJHATh CBOK YacTh pPaOOTHl U
KOOPJIWHUPOBATh CBOW JICHCTBHUA C JPYTMMH YiIe€HAMH KOMAaHJIbI,
OIICHMBAaTh KAa4e€CTBO CBOCTO BKJaJa B OOIIMA MPOIYKT IO KPHTEPHUSIM,
c(hOpMYITMPOBAHHBIM YUYaCTHUKAMU B3aUMOJICHCTBHS.

Vuueepcanonuvie  pecynamuenvie  Oelicmeus, obecneuusaiom

G opmuposarue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOS TUYHOCHIU.
Camoopranusanus:

COCTaBIIATH IUJIAH, AITOPUTM PEIICHUS 3a]]a4H, BBIOUPATh CIIOCO0 perieHus
C Y4ETOM MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C Y4ETOM HOBOU
uHopMaIHH.

CaMOKOHTPOJIb:

BJIAJETh HAaBbIKAMHU TO3HABaTEIbHOM pediekcuu Kak OCO3HaHMS
COBEPIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BIAJETh CHOCOOAMU  CaMOTNPOBEPKH, CAMOKOHTPOJIA TMporecca |
pe3yJibTaTa pelICHUsI MATEMAaTUYECKOW 3a/1a4H;

MPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTH MPHU PELICHUU
3a7a4i, BHOCHUTb KOPPEKTHUBBI B [IEATEIBHOCTH HA OCHOBE HOBBIX
OOCTOSITENIbCTB, TAHHBIX, HAWIEHHBIX OMIMOOK, BBISIBIIEHHBIX TPYIHOCTEH;



e OHOCHMBATHL COOTBCTCTBUC PC3yJIbTaTa LCIU U YCIOBUAM, OOBSICHSATH
MNPHUYXHBI AJOCTHUIKCHUS WM HEAOCTHIKCHHUSA PE3YJIbTATOB ACATCIBHOCTH,
HaXOIHUTb OHII/I6Ky, AaBaTb OLOCHKY HpI/IO6peTéHHOMy OIIBITY.

HNPEIMETHBIE PE3YJIBTATDI
10 KVIACC

OmnepupoBaTh MOHATUSAMH: TOYKA, TIPsIMas, TUIOCKOCTb.

[IpuMeHsATh aKCMOMBI CTEPEOMETPHUHM W CJEACTBUS W3 HUX MPU PEUICHUU
T€OMETPUYECKUX 3a]1ad.

OmnepupoBaTh NOHATHIMU: MTAPALICTLHOCTh U MIEPIIEHAUKYISIPHOCTD TPSIMBIX
Y IJIOCKOCTEH.

KnaccudunmpoBate B3aMMHOE pPACIOJIOKEHHE MPSIMBIX M IJIOCKOCTEH B
IPOCTPAHCTRE.

OnepupoBaTh TMOHATHUSAMH: NBYTPAHHBIA YTOJ, TPaHW IBYTPaAaHHOTO YrJa,
pedpo ABYrpaHHOrO yria; JUHEHHBIM Yrojl ABYTPAHHOTO yrja; rpajycHas mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TMOHATHUSMU: MHOTOTPAHHHK, BBIMYKIBIH W HEBBITYKJIBIA
MHOTOTPaHHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, MPAaBUILHBI MHOTOTPaHHUK.

Pacnio3naBaTh OCHOBHBIE BHUABl MHOTOIPAHHHMKOB (IMHpaMUa; TNpuU3Ma,
PSIMOYTOJIbHBIN MapaliieNienuriel, Kyo).

KmaccudummpoBate ~ MHOTOTpaHHHUKH,  BBIOMpass ~ OCHOBaHHUS A
Kiaccuukanuu  (BBINYKJIBIE W HEBBIMYKIbIE MHOTOIPAHHHWKH; IPABHIbHBIE
MHOTOTPAaHHUKH; TIPSIMbIE U HAKJIOHHBIE MPU3MBbI, TAPAIJICIICTIUIIC]IBI ).

OmnepupoBaTh MOHATUSMHU: CEKYIAs MIIOCKOCTh, CEYEHNE MHOTOI'PaHHUKOB.

OOBACHATH IPUHITUIIBI TIOCTPOCHUS CEUCHUH, UCTIONB3YS METO/ CIIEOB.

CtpouTh cEYeHUS MHOTOTPAHHUKOB METOJOM  CJICIOB, BBITIOJHATH
(BBIHOCHBIE) IUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (Uryp: BuA
CBEpXY, COOKY, CHH3Y.

PemaTs 3a1aun Ha HAXOXKACHUE TEOMETPUICCKUX BEIIMYUH 10 00pasmnam Wiin
QIropuTMaM, TPUMEHSS] W3BECTHBbIC AHATUTUYECKUE METOAbl MpU PEHICHUU
CTaHJAPTHBIX MAaTEeMAaTHUYECKUX 3a/7a4 Ha BHIYUCIICHHE PACCTOSTHUN MEXKIY JBYMSI
TOYKaMHU, OT TOYKH JIO TPSAMOW, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPENINBAIOIINMHUCS TPSIMBIMHU.

Pemate 3a1aun Ha HAXOXKIACHUE TEOMETPUUYECKUX BEJIIMYMH 1O 00pa3am uiu
QIropuTMaM, TPUMEHSSI W3BECTHBIC AaHATUTHYECKUE METOAbl MPU PEHICHUU
CTAaHJAPTHBIX MAaTEeMAaTHYECKUX 3aJlad Ha  BBIYUCICHHE YIJIOB  MEXIY
CKPEIIMBAIOMIUMHUCS ~TPSIMBIMH, MEXKIYy TPSIMOA H ITUIOCKOCTBIO, MEXKIY
TUTOCKOCTSIMH, JIBYT'PAaHHBIX YTJIOB.



Boruncnsate 00bEMBI M TUIOLIAM MMOBEPXHOCTEM MHOTOIPAHHUKOB (MPU3Ma,
nupamMyjia) ¢ TpUMEHEHHEM (OpMys; BBIYUCIATH COOTHOIICHHUS MEXKIY
TJIOLIA ISIMU TTIOBEPXHOCTEH, 00BEMaMH MOI00HBIX MHOTOI'PAaHHUKOB.

OnepupoBaTh MOHATHUAMHU: CUMMETPUS B IPOCTPAHCTBE; LIEHTP, OCh H
TUIOCKOCTh CHMMETPHU; IIEHTP, OCh U TJIOCKOCTh CHMMETPUH (DUTYPHI.

N3BnekaTh, mnpeoOpa3oBbIBATE M HUHTEPIPETUPOBATH HHPOPMAIUIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (DUrypax, MPEACTABICHHYIO HA YepTEeXax U
PUCYHKAaX.

[IpumensaTe TeoMerpudeckue (aKThl ISl PEIICHUS CTEPEOMETPUICCKUX
3a71a4, MPEANoJararoluMx HECKOJIbKO IIAroB PEIIECHUs], €CJIN YCIOBUS MPUMEHEHUS
3a/1aHbl B SIBHOU (opMme.

[IpumeHaTs OpocTEHIIME TPOTPAMMHBIE  CPEACTBA U BJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI ITPU PEIICHUU CTEPEOMETPUUYECKHUX 3a1aY.

[IpuBOoAMTE NpUMEpPHl MATEMAaTHUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJIE U
YKU3HM, pACTIO3HABATH MIPOSIBJICHNE 3aKOHOB FT€OMETPUU B HCKYCCTBE.

[IpumeHATh MOJy4YEeHHbIE 3HAHUS Ha IPAKTUKE: AHAJIU3UPOBATh DPEAJIbHBIC
CUTyallud W TMPUMEHATh W3YUYECHHBIC TOHATUS B MPOLIECCE IMOUCKA PEIICHUSA
MaTeMaTu4ecku CcGOpMYJIUPOBAHHOM MPOOJEMBbI, MOJEIUPOBATh peajbHbIC
CATyallud Ha A3bIKE TE€OMETPUM, MCCIEA0BATh IIOCTPOEHHBIE MOJEINA C
UCIIOJIb30BAaHUEM TE€OMETPUICCKUX TIOHITHI M TEOPEM, ammapara ajareOpsl; peraTh
MPAKTUYECKUE 3a]]a4H, CBSI3aHHBIE C HAXOXKIEHUEM T'€OMETPUUYECKUX BETUYMH.

11 KIIACC

OnepupoBaTh NOHATHAMU: LUJIMHIAPUYECKAs IMOBEPXHOCTh, OOpa3yroume
WIMHAPUYECKOM  TOBEPXHOCTH;  IIWJIMHAP;  KOHUYECKass  MOBEPXHOCTH,
o0pa3yrolre KOHMYECKON TOBEPXHOCTH, KOHYC; CpepuyecKasi HOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (IIUIXHIP, KOHYC, cdhepa U map).

OOBACHATH CIIOCOOBI MOTYYEHUS TEN BPAILIEHUS.

KnaccupumpoBaTs B3aUMHOE pacioioKeHUe cPephl U IIOCKOCTH.

OnepupoBath MOHATUSMMU: IAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHWE LIAPOBOIO CJIOS, BHICOTA IIAPOBOIO CIOf;
11apOBOM CEKTOP.

Bbruncasate 00bEMBI M IUIOIIAAM  IIOBEPXHOCTEH Tel  BpALICHMUA,
reOMEeTPUYECKUX TEJ C IPUMEHEHUEM (POpMYyIL.

OnepupoBarh TMOHATUSMH: MHOIOTPAaHHUK, BIIMCAaHHBIA B cdepy H
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAs B MHOTOTPAHHUK WM TEJO
BpalllEHusl.

BbI4ucasAT COOTHOIIEHHS] MEXIY IJIOUIaAsIMH MOBEPXHOCTEH U 0OBbEMaMu
NOJTOOHBIX TEJl.



N300paxarh wn3ydaemble (QUTYpbl OT PYKM U C HNPUMEHEHHEM IPOCTBIX
YepTEKHBIX NHCTPYMEHTOB.

BbInoNHATH (BBIHOCHBIE) MJIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX 00bEMHBIX
¢Guryp: BU1 cBepxy, COOKY, CHU3Y; CTPOUThH CEUEHHUS TEJ BPAIICHHUS.

W3Bnekatb, HHTEPHPETUPOBATH U MPeoOpPa3oBbIBaTh HH(OPMALHMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUUECKUX (PUrypax, MpEeACTaBICHHYIO Ha YepTexax U
PUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B IPOCTPAHCTBE.

BBIMONHATE JOEHUCTBUSA CIOKEHHMS BEKTOPOB, BBIYMTAaHUS BEKTOPOB H
YMHOKEHHUS BEKTOPA Ha YUCIIO, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00JIaJaIO0T.

[IpuMeHATh paBUIIO NapajuleIeuIeaa.

OnepupoBaTh NOHATHAMU: JE€KAPTOBBI KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJAYJb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YOI MEXKIY
BEKTOPAMHU, CKAISIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBI.

Haxoaute cymMmMy BEKTOPOB M IPOU3BEAECHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOPAMH, CKaJIApPHOE IPOMU3BEIAECHUE, pACKIaAbIBaTh BEKTOP MO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3azaBaTh INIOCKOCTh YPABHEHHEM B JIEKaPTOBOM CUCTEME KOOPAMHAT.

[Ipumensats reomerpuyeckue (aKTbl ISl PEUICHUS CTEPEOMETPUUYECKUX
3a1a4, IPEANOJAralinX HECKOJIbKO IAaroB PEUICHUs, €CIU YCIOBUS PUMEHEHUS
3a/1aHbl B IBHOM (hopMme.

Pemats mpocreimne reoMeTpuyecKue 3aladyd Ha IPUMEHEHHE BEKTOPHO-
KOOPJAMHATHOTO METOAA.

Pemratp 3amaum Ha [10Ka3aTelIbCTBO MAaTEMAaTHYECKUMX OTHOLIEHHW H
HaX0XKJIEHUE T€OMETPUUYECKUX BEJIMUMH N0 00pa3liaM WIN aJropuTMaM, NPUMEHSI
U3BECTHBIE METOBI IPU PELICHUN CTAHIAPTHBIX MAaTEMAaTUYECKUX 3a/1a4.

[IppMensaTs  mpocTeWInMe NpOrpaMMHBIE  CPEACTBA UM BJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPHU PEIICHUH CTEPEOMETPUUECKHUX 3a/1a4.

IIpuBoauTH HpUMEpPBl MAaTEMaTUYECKUX 3aKOHOMEPHOCTEH B MPUPOLE U
YKWU3HM, PACIIO3HABATH IIPOSIBICHUE 3aKOHOB '€OMETPUU B HCKYCCTBE.

[IprMeHATh MONMYyYEHHBIE 3HAHHS HA IPAKTUKE: AHAIU3UPOBATH PEAJIbHBIC
CUTyallud W TPUMEHATh HW3YYEHHBIC IIOHATHS B IIPOLECCE IOUCKA PEIICHUS
MaTeMaTuyecku CcGOpPMYyJIUPOBAHHON MpOOJIEMBbl, MOJEIMPOBATh pealbHbIE
CUTyallud Ha S3bIKE T'E€OMETPUHU, MCCIEN0BaTh IIOCTPOEHHBIE MOJEINU C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX MOHATHI U TEOpEM, anmnapara aareOpsl; permarhb
IIPaKTUYECKHUE 3a/1a4H, CBA3aHHBIE C HAXOKJICHUEM I'€OMETPUUECKUX BEJINYUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuyecrBo yacos DJIEeKTPOHHBIE
Ne HaumenoBaHue pa3iesioB U TeM (undposbie)
Kontpoabnsie | IlpakTnueckue
n/n MpOorpamMMbl Bcero o0pa3oBaTejibHbIE
padoThbI padoTsI
pecypchbl
BBenenue B crepeoMeTpHio 10 https://resh.edu.ru/
I1 e OCKOC OCTpPaHCTBE.
PAMBIC 1 T TH B HPOCTPAHCTs . 12 1 https://resh.edu.ru/
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN
[lepneHauKyIsIpPHOCTD MPSAMBIX U
PHEHA Uy P P 12 https://resh.edu.ru/
IJI0CKOCTEN
VYTuBl MEXAYy NIPSIMBIMH U IUNIOCKOCTSMHU 10 1 https://resh.edu.ru/
MHOTOrpaHHIKH 11 1 https://resh.edu.ru/
OOBEMBI MHOTOTPaHHHUKOB 8 1 https://resh.edu.ru/
IloBTOpEHME: ceUeHMs], PACCTOSHUS U YIJIbl 4 1 https://resh.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 67 5 0




11 KUIACC

KonuyecTBo yacoB DJIEeKTPOHHBIE
HaumeHoBaHMe pa3/ie/ioB U TeM uugposbie
Ne n/m P Konrpoabubie | IlpakTnyeckue (mudpp )
NPOrpamMMsbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypcsl
1 Tena Bpawenns 24 https://resh.edu.ru/
) O6BEMEI el 10 1 https://resh.edu.ru/
3 BekTopbl 1 KOOpAUHATEI B IIPOCTPAHCTBE 20 1 https://resh.edu.ru/
4 [MoBTOpenue, o600IICHHE, 13 ! https://resh.edu.ru/
CUCTEMaTHU3alMsl 3HAaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 67 3 0




IHOYPOYHOE IIVTIAHUPOBAHUE

10 KJIACC
KoanuyecrBo yacos DJIEeKTPOHHBIE
Nen/m | Tema ypoka Koutponbubie | IlpakTHuyeckue Aata tposbie
Bcero u3ydeHusi | oOpa3oBaTejbHbIE
padoThbI padoTsI pecypesI
OcHOBHbIE TIOHATHUS CTEPEOMETPUHN: TOUKA, https://resh.edu.ru/
psiMast, IJI0CKOCTb, IPOCTPAHCTBO.
1 I[TpaBuna n300pakeHus Ha pUCYHKaX: 1 05.09
n300pakeHusl MI0CKOCTEN, MapaienbHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTpE3Ka
5 IlonsaTus: nepecekaromuecs MIOCKOCTH, 1 07.09 https://resh.edu.ru/
[epeceKaronecs npsmas U MIoCKoCTh
3 [TonsaTus: nepecexaronmecs MmioCKOCTH, 1 12.09 https://resh.edu.ru/
[epeceKaronuecs npsmas 1 IIoCKOCTh
3HAKOMCTBO C MHOI'OT'PaHHUKAaMH, https://resh.edu.ru/
4 n300pa’keHre MHOTOIPaHHUKOB Ha 1 14.09
pPUCYHKaX, Ha IIPOCKLMOHHBIX YEPTEKAX
HauanbpHble cBeieHUs 0 KyOe U MupaMu/ie, https://resh.edu.ru/
5 uX pa3BEPTKU U Mozaenu. CeueHust 1 19.09
MHOT'OI'PAaHHUKOB
HavanbHble cBeieHHs 0 KyOe U MUpaMue, https://resh.edu.ru/
6 WX pa3BEPTKU U Moaesin. CeueHUst 1 21.09
MHOT'OI'PAHHUKOB
[NonsiTHe 06 akCHOMAaTHYECKOM ITOCTPOCHUH https://resh.edu.ru/
7 CTEPEOMETPHH: AaKCHUOMBI CTEPEOMETPUHN U 1 26.09

CICACTBUA U3 HUX




INonstre 00 aKCHOMaTHYECKOM MMOCTPOCHUN
CTEPCOMETPUHN: AKCUOMBI CTCPEOMETPHU U
CJIICACTBHA U3 HUX

28.09

https://resh.edu.ru/

[TonsiTHe 00 aKCHOMATHYECKOM MTOCTPOSHUU
CTEPEOMETPUHN: AKCUOMBI CTEPEOMETPUH U
CJIEJICTBUS U3 HUX

03.10

https://resh.edu.ru/

10

[Tonatue 00 akcHOMaTHYECKOM OCTPOECHUU
CTEPEOMETPHUH: AKCUOMBI CTEPEOMETPUHU U
CIEACTBUSA U3 HUX

05.10

https://resh.edu.ru/

11

B3anMHoe pacronokeHue mpsiMbIX B
IPOCTPAHCTBE: IEPECEKAIOIIUECS,
napauiebHbIC U CKPEIIMBAIOIINECS
npsiMbIC

10.10

https://resh.edu.ru/

12

[MapannenbHOCTh MPSAMBIX U TUIOCKOCTEH B
NPOCTPAHCTBE: MapaJUICIbHbBIC MPSMBIC B
POCTPAHCTBE; MAPAICIEHOCTh TPEX
TPSIMBIX

12.10

https://resh.edu.ru/

13

[lapannenbHOCTh NPSMBIX U TUIOCKOCTEN B
npoctpanctse: [lapaminensHocTh NpsSMoit 1
IUIOCKOCTH

17.10

https://resh.edu.ru/

14

VYTIibl ¢ cOHanpaBIeHHBIMU CTOPOHAMU

19.10

https://resh.edu.ru/

15

Yroi Mexay NpsAMBIMU B IIPOCTPAHCTBE

24.10

https://resh.edu.ru/

16

VYroa Mexay npsMbIMU B IPOCTPAHCTBE

26.10

https://resh.edu.ru/

17

[TapaniaenbHOCTh MIIOCKOCTEH:
napajuiesbHbIC TUIOCKOCTH

07.11

https://resh.edu.ru/

18

ColicTBa mapauieNIbHbIX MJIOCKOCTEH

09.11

https://resh.edu.ru/




[Tpocreiimue npocTpaHCTBEHHbIE (GUTYPBI

https://resh.edu.ru/

19 Ha TUIOCKOCTH: TETpasap, KyO, 14.11
napajuieJIenumne;y

20 [TocTpoeHue cedeHuit 16.11 https:/resh.edu.ru/

21 [TocTpoeHue ceueHui 21.11 https://resh.edu.ru/
Konrposbnas pabora no reme ""lIpsmbie https://resh.edu.ru/

2 H IUIOCKOCTH B IIPOCTPAHCTBE. 311
ITapanjieJibHOCTH NPAMBIX H
miockocrei"
[IepneHuKyIApHOCTD NPSIMOU U https://resh.edu.ru/

23 IUIOCKOCTH: IEPIEHANKYIISIPHBIE NPSIMBIE B 28.11
IIPOCTPAHCTBE

24 [Ipsimble mapaieNbHbIC U 3011 https://resh.edu.ru/
NEePIEeHIUKYIISPHBIE K IIOCKOCTH

75 IIpsimble nmapainenbHbie U 05.12 https://resh.edu.ru/
NEPIEHIUKYIISIPHBIE K IIIOCKOCTH

26 [Tpu3Hak nepneHauKyIIpHOCTH MPAMOMN U 0712 https://resh.edu.ru/
IIJIOCKOCTH

7 IIpu3HaK NeprneHaUKyIIPHOCTH IPIMOU U 1.1 https://resh.edu.ru/
IJIOCKOCTH

)3 Teopema o mpsiMOil IEPIIEHANKYISIPHOU 14.12 https://resh.edu.ru/
IUIOCKOCTH

29 Teopema o0 psiMOi IEPIIEHIUKYIIIPHOU 19.12 https://resh.edu.ru/
IUIOCKOCTH

30 Teopema o mpsiMOi IEPIIEHANKYISIPHOU 2112 https://resh.edu.ru/

IIJIOCKOCTH




31

[leprieHUKYJIAp U HAKJIIOHHBIE: PACCTOSIHUE
OT TOYKH [0 IIJIOCKOCTH, PACCTOSTHUE OT
MPSIMOM 10 IIJIOCKOCTH

26.12

https://resh.edu.ru/

32

[lepneHAMKYISIp U HAKJIOHHBIE: PACCTOSIHHUE
OT TOYKH J0 IJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 70 TUIOCKOCTH

28.12

https://resh.edu.ru/

33

IlepnenaAuKyIsIp U HAKJIIOHHBIE: PACCTOSHHE
OT TOYKH J0 INIOCKOCTH, PACCTOSHUE OT
IIPSIMOM 10 IIJIOCKOCTH

09.01

https://resh.edu.ru/

34

[leprieHaUKYIAp U HAKIOHHBIE: PACCTOSIHUE
OT TOYKH JI0 IIJIOCKOCTH, PACCTOSTHUE OT
IPSIMOM 10 IIJIOCKOCTH

11.01

https://resh.edu.ru/

35

VYIuibl B IPOCTPAHCTBE: YIOJ MEXAY IIPIMOUN
U IUIOCKOCTBIO

16.01

https://resh.edu.ru/

36

JByrpaHHbIN yTOJ, JMHEHHBIA YO
JIBYTPAHHOTO yTJia

18.01

https://resh.edu.ru/

37

JIByrpaHHBIN YIroJl, TMHEHHBIA yIrOjl
JBYTPaHHOI'O yIja

23.01

https://resh.edu.ru/

38

[leprieHANKYASIPHOCTD MIIOCKOCTEI:
MPU3HAK HEPIEHIAUKYISIPHOCTH ABYX
IJIOCKOCTEMN

25.01

https://resh.edu.ru/

39

[lepneHANKYISIPHOCTD MIIOCKOCTEH:
MPU3HAK TEPICHANKYIIPHOCTH JIBYX
IUIOCKOCTEH

30.01

https://resh.edu.ru/

40

[IepneHqUKyIIPHOCTD MIIOCKOCTEN:
HNpHU3HAK HEPIECHIUKYIAPHOCTH ABYX
IIJIOCKOCTEN

01.02

https://resh.edu.ru/

41

Teopema o TpEX MeprneHANKYIIpax

06.02

https://resh.edu.ru/




42

TeopeMa 0 TpEX NepHEHAUKYIAPAX

08.02

https://resh.edu.ru/

43

Teopema o TpEX mepreHANKYIsIpax

13.02

https://resh.edu.ru/

44

KonTposabHnas pabora no remam
"TlepnieHAMKYJ/JISIPHOCTD MPSAMBIX H
miockocreil" u "Yribl Me:xR1y NpIMbIMU
U I1I0CKoCcTAMH "

15.02

https://resh.edu.ru/

45

[loHsiTHE MHOTOI'PAHHHUKA, OCHOBHBIE
3JI€MEHTHl MHOTOT'PaHHUKA, BBIITYKJIbIEC U
HEBBIITYKJIbIE MHOTOTPAaHHUKU; Pa3BEPTKA
MHOTOIpaHHHUKa

20.02

https://resh.edu.ru/

46

IIpusma: n-yronpHas npusMa; rpaHu u
OCHOBAHUSA MIPU3MBI; IIPsAMasi U HaKJIIOHHAs
pU3Mbl; OOKOBas U MOJIHAS IOBEPXHOCTh
MIPU3MBI

22.02

https://resh.edu.ru/

47

[Tapayenenunen, NpsAMOYTrOIbHBINA
napajuleJIENUIe] U €ro CBOWCTBA

27.02

https://resh.edu.ru/

48

[TupaMupa: n-yrospHas nupaMuia, TpaHu U
OCHOBaHUE MUPaMU/Ibl; OOKOBAsI U MOJIHAS
MIOBEPXHOCTb ITUPAaMU/Ibl; IPABWIBHAS U
ycedy€HHas nupamuia

29.02

https://resh.edu.ru/

49

[TpaBubHBIE MHOTOTPAHHUKH: TOHATHE
NPaBUIBHOTO MHOTOTPaHHUKA; IPAaBUJIbHAS
npu3Ma U NpaBuibHAsI MUPAMUAA;
[IPaBWJIbHAS TPEYTOJIbHAS MUpaMUIA U
NPaBUIBbHBIN TETpa’ip; KyO

05.03

https://resh.edu.ru/

50

[IpencraBneHue o MpaBUIBLHBIX
MHOTOTPaHHUKAX: OKTadAp, JOJICKAdAp U

07.03

https://resh.edu.ru/




HUKOCas’p.

CumMmeTpHs B IPOCTPAHCTBE: CHMMETPHS
OTHOCHUTEIIBHO TOYKH, ITPSIMOH, INIOCKOCTH.

https://resh.edu.ru/

51 DneMEeHTBl CAMMETPUH B TUpaMuax, 12.03

napasJiesienune1ax, IpaBUIbHBIX

MHOI'OI'paHHHKaX
57 Bbruncnenue 3;1eMEHTOB MHOTOTPAHHUKOB: 14.03 https://resh.edu.ru/

pE€Opa, TaroHau, yribl '

[Tnomaas 60KOBOM MOBEPXHOCTH U MOJIHOM https://resh.edu.ru/
53 MOBEPXHOCTH MPSMON IMPU3MBI, IUIOIAAb 19.03

OCHOBaHUH, TeopeMa 0 OOKOBOM '

MIOBEPXHOCTH TPSIMOU TIPU3MBI

[Tnomans 60KOBOM MOBEPXHOCTH U https://resh.edu.ru/
54 MOBEPXHOCTH MPABUIIbHOW MUPAMUJIBI, 51,03

TeopeMa O IJI0A 1 OOKOBOM MOBEPXHOCTH '

yCE4EHHOW MUPAMHU/IBI
55 Konrponbnas padora o Teme 04.04 https://resh.edu.ru/

"MHOTOrpaHHUKH" '
56 [onsite 06 06bEME 09.04 https://resh.edu.ru/
57 OGBEM MUpaMUIBI 11.04 htps: /fresh.edu.r/
58 O0BEM THpaMHuIBI 16.04 https://resh.edu.ru/
59 O0BEM NUpaMuUIBI 18.04 hitps: /fresh.edu.r/
60 O0BEM IHpaMuIbI 23.04 https://resh.edu.ru/
61 OGBEM NpU3MBI 25.04 hitps: /fresh.edu.r/




62

O0BEM pu3MBbI

02.05

https://resh.edu.ru/

63

Kontpoabnas padora no treme "O0bEMBI
MHOTOIrPAHHUKOB''

07.05

https://resh.edu.ru/

64

[ToBTOpenue, 06001IeHNE CUCTeMAaTH3AIIHs
3HaHui. [locTpoeHue ceueHuii B
MHOTI'OIrpaHHUKEC

14.05

https://resh.edu.ru/

65

IToBTOpEHUE, 06001IEHNE cUCTeMaTH3aIHs
3HaHUU. BeluncIIeHUEe PaCCTOSTHUM: MEXIY
JIBYMsI TOYKaMH, OT TOYKH 10 IIPSAMOM, OT
TOYKH [0 IIJIOCKOCTH, MEKIY
CKPEIIMBAOIIMMUCS MPSIMBIMU

16.05

https://resh.edu.ru/

66

HTroropas KOHTPOJIbHas paﬁoTa

21.05

https://resh.edu.ru/

67

[ToBTOpeHHE, 0000IIEHNE CUCTEMATH3AITUS
3HaHUU. BeIuncieHne yrioB: Mexay
CKPEIIMBAOIIMMHUCS MPSMBIMH, MEXKITY
MPSIMOY U TNIOCKOCTBIO, IBYTPaHHBIX YTIIOB,
YTJIOB MEXAY TJIOCKOCTSIMU

23.05

https://resh.edu.ru/

OBLIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

67




11 KUIACC

KonnuecTBo yacos DJIeKTPOHHbBIE
Ne n/m Tema ypoka Kontpoabusie | IlpakTnuyeckue Aata iposhie
Bcero H3y4YeHHUs1 ~ 00pa3oBaTe/IbHbIC
padoThI padoThI pecypeb
1 Cdepa u map: neHTp, paanyc, TMameTp; | 05.09 https://resh.edu.ru/
IUIONIA/1b TOBEPXHOCTHU Chepbl
) Cdepa u map: ueHTp, paauyc, 1nameTp; ! 07.09 https://resh.edu.ru/
IUIOINAAb MOBEPXHOCTHU Cepsl
B3aumnoe pacnonoxenue chepsl u https://resh.edu.ru/
3 IJIOCKOCTH; KacaTellbHasA IJIOCKOCTh K 1 12.09
cdepe; omanb chepsl
B3aumuoe pacnionoxxenue chepsl 1 https://resh.edu.ru/
4 IJIOCKOCTH,; KacaTeIbHAasA IJIOCKOCTh K 1 14.09
chepe; momaas cheps
s N3obpaxenne chepsl, mapa Ha ! 19.09 https://resh.edu.ru/
mwiockocT. CeyeHus mapa
6 N3o0paxkenue cgepsl, mapa Ha | 21.09 https://resh.edu.ru/
mockoct. CeueHus 1mapa
Hunuaapuydeckas HOBEPXHOCT, https://resh.edu.ru/
; oOpa3yronue IUIHHIPHIECKON ) 1 26.09
IIOBEPXHOCTH, OCh LIWJIMHIPUYECKON
MIOBEPXHOCTHU
[Hunuaapuyeckas MOBEPXHOCTb,
8 00pasyIoHe HIHHIPUICCKOH . 1 28.09 https://resh.edu.ru/
IIOBEPXHOCTH, OCh LIWJIMHIPUYECKON
MIOBEPXHOCTHU




[{unuHap: ocHOBaHUS U OOKOBas
MOBEPXHOCTh, 00pa3yroias 1 och;
TUTOIIAAb OOKOBOM U TIOJTHOM MOBEPXHOCTH

03.10

https://resh.edu.ru/

10

[unmuHap: ocHOBaHUS U OOKOBast
MOBEPXHOCTh, 00pa3yomas 1 och;
Ionia (b 00OKOBOW M MOJHOM MOBEPXHOCTH

05.10

https://resh.edu.ru/

11

N300paxeHne HWINHIPA HA IIOCKOCTH.
PazsépTka nununapa. CeyeHus: UIMHAPA
(MJI0CKOCTHI0, apaIEIbHON UK
HepHEeHINKYISPHON OCH LMIUHAPA)

10.10

https://resh.edu.ru/

12

N300paxeHne HWINHIPA HA IIOCKOCTH.
Pazeéprka mmnunapa. CeueHus MUINHApPA
(MI0CKOCTHIO, apaIEIbHON WIIH
HEepIEHAUKYIPHON OCH LMIUHAPA)

12.10

https://resh.edu.ru/

13

Konnueckast moBepxHOCTb, 00pa3yroiye
KOHMYECKOW MTOBEPXHOCTH, OCh U BEPILINHA
KOHMYECKOW MTOBEPXHOCTHU

17.10

https://resh.edu.ru/

14

Konuueckas moBepXHOCTh, 00pa3yroIiue
KOHUYECKOW MOBEPXHOCTH, OCh M BEpIIMHA
KOHUYECKOW MOBEPXHOCTH

19.10

https://resh.edu.ru/

15

Konyc: ocHOBaHue u BepIMHAa,
oOpasyrolas 1 0ch; IJIomaas OOKOBOM 1
TIOJTHOM TMOBEPXHOCTH

24.10

https://resh.edu.ru/

16

Konyc: ocHOBaHUE U BEpIIUHA,
oOpasyromias 1 ocCh; IIIOMAaAb OOKOBOU 1
IIOJIHOM ITOBEPXHOCTHU

26.10

https://resh.edu.ru/

17

VYceuéHHblil KOHYyC: 00pa3yrouye u
BBICOTA; OCHOBaHMs U OOKOBasI

07.11

https://resh.edu.ru/




IMMOBCPXHOCTH

18

VYceu€HHblll KOHYC: 00pa3yomue u
BbICOTAa; OCHOBAaHUA U OoKoBas
MOBEPXHOCTh

09.11

https://resh.edu.ru/

19

N300pakeHrne KOHyca Ha TIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca
(TII0CKOCTHI0, MapaljIeIbHON OCHOBaHMUIO,
Y TJIOCKOCTBIO, MTPOXOIAIIEH yepe3
BEPILHHY)

14.11

https://resh.edu.ru/

20

N300paxeHne KoHyca Ha TUIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca
(MII0CKOCTHIO0, MapalljIeIbHON OCHOBaHMUIO,
Y IJIOCKOCTBIO, ITPOXOIAIIEH uepes
BEpILHHY)

16.11

https://resh.edu.ru/

21

KomMOuHanwmst Ten BpamieHus u
MHOTOTPaHHUKOB

21.11

https://resh.edu.ru/

22

Kom0OuHanuust ten BpaeHus u
MHOT'OI'PDaHHUKOB

23.11

https://resh.edu.ru/

23

MHoOrorpaHHuK, ONMUCAHHBIN OKOJIO
chepsr; chepa, BiucaHHas B
MHOTOTPaHHUK WJIU B TEJIO BpaICHUS

28.11

https://resh.edu.ru/

24

MHoOrorpaHHuK, ONMCaHHbIA OKOJIO
ctepsr; chepa, BiucaHHas B
MHOTOTPAHHUK WJIH B TEJIO BpaICHUSA

30.11

https://resh.edu.ru/

25

[Mousatue 06 00BpEMe. OCHOBHBIE CBOIICTBA
00BEMOB TEN

05.12

https://resh.edu.ru/

26

[Toustue 00 00bEMe. OCHOBHBIE CBOMCTBA
00BEMOB Tel

07.12

https://resh.edu.ru/




https://resh.edu.ru/

27 O0BEM MIMHIpA, KOHYCa 12.12
28 O6BEM HUINHAPA, KOHYCA 14.12 https://resh.edu.ru/
29 O6bEM mapa  WIomanhb chephl 19.12 hitps: /fresh.edu.r/
30 O06béM mapa u mwiomaas chepel 21.12 https:/resh.edu.ru/
[TogoOHbIe Tena B MPOCTPAHCTBE. https://resh.edu.ru/
31 COOTHOIIEHHS] MEXKY TUIOMIAISIMU 26.12
MOBEPXHOCTEN, 00bEMaMH MOJOOHBIX TEI
[MogoGHBIE TENa B IPOCTPAHCTBE. https://resh.edu.ru/
32 CooTHOIIEHNS MEX Y TUIOIAJIMU 28.12
HoBepXHOCTEH, 00bEMaMU NOJOOHBIX Tel
33 IToBTOpenue Temsl «Tena BpameHus» U 0901 https://resh.edu.ru/
«O0BeMBI TEI '
34 KontpoabHas padora mo temam "Tena 1101 https://resh.edu.ru/
Bpamenus'’ u "OobemMbI TEa" '
35 BekTop Ha IJI0CKOCTH U B IPOCTPAHCTBE 16.01 https://resh.edu.ru/
36 BeKTOp Ha INIOCKOCTH U B IPOCTPAHCTBE 18.01 https://resh.edu.ru/
37 ClokeHHe U BBIYUTAHHE BEKTOPOB 23.01 https://resh.edu.ru/
38 Co’)KeHHEe M BBIYMTAHUE BEKTOPOB 25.01 https://resh.edu.ru/
39 VMHOKEHHE BEKTOPA Ha YHCIIO 30.01 https://resh.edu.ru/
40 VMHOXKEHHE BEKTOPA Ha YUCIIO 01.02 https://resh.edu.ru/
a1 Pa3nosxenne BekTopa 1o TpéM 06.02 https://resh.edu.ru/

HEKOMIUIaHApHBIM BeKkTOpaM. [IpaBuio




napaJiiejcruicaa

42

Pa3noxeHune BekTopa 1o TpéM
HEKOMIUJIaHApHBIM BeKkTOpaM. [IpaBuio
napajuiesienuneaa

08.02

https://resh.edu.ru/

43

Pewienue 3aga4, CBSI3aHHBIX €
MIPUMEHEHUEM MPaBUJI JEHUCTBUI C
BEKTOpaMU

13.02

https://resh.edu.ru/

44

Pemenne 3ama4, CBI3aHHBIX C
IIPUMEHEHUEM IIPaBUIl JCHCTBUM C
BEKTOPAMH

15.02

https://resh.edu.ru/

45

[IpssMoyronbHas cucreMa KOOpJIuHaT B
npoctpancTBe. KoopanHaThl BEKTOpA.
[Ipocreiimue 3a1aun B KOOpAUHATaX

20.02

https://resh.edu.ru/

46

[IpssmoyronbHas cucTeMa KOOPAMHAT B
npoctpancTBe. KoopauHaTsl BeKTOpa.
[IpocTeiimue 3ana4m B KOOpAUHATAX

22.02

https://resh.edu.ru/

47

VYron mexny Bekropamu. CkajsspHOe
IPOM3BEICHNE BEKTOPOB

27.02

https://resh.edu.ru/

48

VYron mexnay Bekropamu. CKansipHOe
MIPOU3BEICHUE BEKTOPOB

29.02

https://resh.edu.ru/

49

Beluncnenue yrioB MEXIy NpsIMbIMU U
IIJIOCKOCTSIMU

05.03

https://resh.edu.ru/

50

Brrancnenue YIJI0B MCKAY IPAMBIMU U
IIJIOCKOCTAMU

07.03

https://resh.edu.ru/

51

KoopanHaTHO-BEKTOPHBIN METOJ IIPU
pELICHUU TEOMETPUYECKUX 3a1a4

12.03

https://resh.edu.ru/

52

KoopanHaTHO-BEeKTOPHBIN METOJT TIPH
pelIeHNH TeOMETPUUECKUX 3aay

14.03

https://resh.edu.ru/




53

[loBTOpeHue Temsl "BekTopsl u
KOOPJMHATHI B MPOCTpaHCTBE"

19.03

https://resh.edu.ru/

54

KonTpoabnast paGora no teme
"BeKTOpbI 1 KOOPAUHATHI B
npocrpancrse'

21.03

https://resh.edu.ru/

55

[ToBTOpeHme, 0600IIEHNE 1
cucreMaTtu3anus 3HaHuil. OCHOBHBIC
Gurypsl, GpaxTsl, TEOPEMBI Kypca
IUITAHUMETPHUH

04.04

https://resh.edu.ru/

56

[ToBTOpEeHME, 0000IIEHNE 1
cucreMaTtu3anys 3Hanuii. OCHOBHEIE
¢burypsl, GpaxTel, TEOPEMBI Kypca
TUTAHUMETPHUH

09.04

https://resh.edu.ru/

57

[ToBTOpenwue, 060061IeHNE U
cuctemMarusanus 3Hanuil. OCHOBHbIE
¢burypsl, GpaxThl, TEOPEMBbI Kypca
TUTAHUMETPHH

11.04

https://resh.edu.ru/

58

[ToBTOpenwue, 060061IeHNE U
cucreMaTu3aius 3HaHuil. OCHOBHBIC
¢burypsl, pakTel, TEOPEMBI Kypca
IJIAaHUMCETPHUN

16.04

https://resh.edu.ru/

59

[ToBTOpenwue, 060061IeHNE 1
CUCTEMAaTHU3alMs 3HaHuK. 3agaun
TJIAHUMETPUH ¥ METOJIbI HX PEIICHHS

18.04

https://resh.edu.ru/

60

[ToBTOpeHue, 0600IIEHNE U
cucTeMaTHU3alUs 3HAHU. 3aqadu
TUTAHUMETPUH U METOJIbI UX PEIICHUS

23.04

https://resh.edu.ru/

61

IToBTOpEeHME, 0000IIEHNE 1

25.04

https://resh.edu.ru/




cUCcTeEMATHU3ays 3HAHUN. 3a1a4u
TJIAHUMETPUH ¥ METOJIbI KX PEIICHHS

62

[ToBTOpeHue, 0600IIEHNE U
cucTeMaTH3als 3HaHUM. 3agauu
TUTAHUMETPUH U METOJIbI X PEIICHUS

02.05

https://resh.edu.ru/

63

[ToBTOpeHme, 0600IIEHNE 1
cucreMaTtu3anus 3HaHuil. OCHOBHBIC
Gurypsl, GpaxTsl, TEOPEMBI Kypca
CTepeoMeTpUn

07.05

https://resh.edu.ru/

64

[ToBTOpEeHME, 0000IIEHNE 1
cucreMaTtu3anys 3Hanuii. OCHOBHEIE
¢burypsl, GpaxTel, TEOPEMBI Kypca
CTEpEOMETPUU

14.05

https://resh.edu.ru/

65

66

HTroropas KOHTPOJIbHasA paﬁoTa

[ToBTOpEeHue, 0600IIEHNE U
CHUCTEMaTHU3alus 3HAHUI

16.05

21.05

https://resh.edu.ru/

https://resh.edu.ru/

67

[ToBTOpenue, 06061IeHNE 1
CHCTEMAaTH3aLNA 3HAHUI

23.05

https://resh.edu.ru/

OBLIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

67




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIS1 YYEHUKA

I'eometpus. 10-11 knaccel: yue6. aist o01ieo0pa3oBaT. yupexaeHuii: 0a30BbIi
u pount. yposuu / JI.C.Atanacsix, B.®.byry3os, C.b.Kagomuies u ap. - 22

m3n. - M.: [Ipoceemenue, 2013. - 255 c.

METOANYECKHUE MATEPUAJIBI IUIAA YUUTEJIA
http://mathnet.spb.ru/

http://www.problems.ru/

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET
https://resh.edu.ru/

https://www.yaklass.ru/



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukart 646116746743375933883833707902081325236681597598
Bnapgeney TepHoeanA Eneda BacunbesHa

OeicTevTened C 28.02.2023 no 28.02.2024



http://www.tcpdf.org

		2023-10-09T20:13:10+0500




