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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma ydeOHOTO Kypca «l'eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpEOOBaHUH, TMPEABSIBISIEMBIX K
MaTeMaTUYeCKOMy OOpa30BaHUIO, M TPaJAMIMA POCCUIMCKOTO 00pa3oBaHUSI.
Peanuzanus nmporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIETCHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOPA3BUTHUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
LEJIOCTHOCTh OOIEKYJbTYPHOIO, JUYHOCTHOTO W IIO3HABATEIIBHOIO pa3BUTHUS
JUYHOCTH 00YYaroIIMXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEOHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METAalmpeIMETHBIX U
NPEAMETHBIX PE3YJIbTATOB OOYYEHHS] T€OMETPUU B HAIPABICHUU JUYHOCTHOTO
pa3BUTHs OO0y4armuxcs, (opMHUpOBaHUS (YHKIUOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs JIPYTUX Y4eOHbIX TUCHUIUIMH. Pa3BuTue y oOydaromuxcs
IPABWIBHBIX NPEICTaBICHUNA O CYIIHOCTH M IMPOUCXOXKIACHUH T€OMETPUUECKUX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOIO M HUACAIBHOIO, XapaKTepe OTPaKECHHUS
MAaTEMATUYECKOM HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPUHU B CUCTEME HAYK U POJIM MAaTEMaTUYECKOTr0 MOJAEINPOBAHUS B HAYYHOM
NO3HaHUM U B MIPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYUYHOI'O MUPOBO33PEHUS
ydalmxcs, a TakKe KauecTB MBIIIJICHUs, HEOOXOAMMBIX [UIsl aJanTaluu B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust siBAsieTCs OAHUM M3 0a30BBIX NMPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak oOOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHHUS Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HaNpaBJIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIUIEHHE, (HOPMUPYEMOE MpPU H3YYEHUHU OOYYarOIIUMHUCS
MOHSTUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETIOYKU JTIOTHUECKHUX YTBEPIKICHUH
B XOJ€ pEIICHUS TEOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOJIB3YIOTCS MPU PEIICHUM 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHHe OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCJIOBHE €ro COIMaJbHOro ObITHsA, (opMma
OTPaXEHHUSI OKPYXAIOIIEro MHpa, YCJIOBHUE YCHEIIHOTO IMO3HAHHS W aKTUBHOTO
npeoOpazoBaHusi  JAEWCTBUTENBHOCTH. OmnepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu O0OBEIMHSAET pa3Hble BUABI y4eOHOM M TPYIOBOM JE€ATEIBLHOCTH,



SBJIIETCSI OJHUM W3 TMPO(PECCHOHAIBHO BAXXKHBIX KAYECTB, MOATOMY aKTyaJlbHA
3amada (opmupoBaHHsS y O0OyYarONUUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JAEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[lens ocBoeHusi mporpaMmbl yueOHoOro kypca «l'eomerpusi» Ha 0a3z30BOM
ypoBHE o0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIBTYpPHOE pa3BUTHE
oOyJaromuxcss ~ 4epe3  O0OCCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMAaTUYECKHX TIE€OMETPUYECKHX 3HaHUM U JCHCTBUH,
crenupUYHBIX T€OMETPUH, BO3MOKHOCTH YCIIEITHOTO MPOIOJKEHHsI 00pa30BaHUs
M0 CTIEIMAIIBHOCTSIM, HE CBSA3aHHBIM C MPUKIIAIHBIM UCTIOIH30BAHUEM F€OMETPUHU.

[IporpaMmMa 1o reoMmeTpuu Ha 0a30BOM YpOBHE IIpeIHA3HA4YeHa MJIs
OOy4Jaronuxcst CpeaHEH IIKOJIBI, HE UCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHUM
Ha YpOBHE OCHOBHOIO 001Iero oopaszoBanus. Takum oOpa3oMm, oOydaronigecs Ha
0a30BOM YypOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHYECKUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUM ¢ HEOOXOAWMBIC ISl JKU3HH B COBPEMECHHOM
obmiectBe. Kpome 3TOro, OHM MMEIOT BO3MOXXHOCTh M3yYHUTh T€OMETPHUIO OoJiee
r1yOOKO, €CiM B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHATBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIMX  3amad. [IpHOpUTETHBIMH 3amadyaMH  OCBOCHHS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 knaccax sBisroTCS:

e (opmMupoBaHue mNpeACTaBICHUS O TEOMETPUM KaK dYacTH MHPOBOM

KYJIBTYPhI U OCO3HAHHE €€ B3aUMOCBSI3H C OKPYKAIOIITUM MUPOM;

e (opmMupoBaHuEe TpEACTaBIECHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BaXHEHIIMX MAaTeMAaTHUYECKUX MOJENSIX, IMO3BOJISIONINX OMUCHIBATH
¥ U3y4aTh pa3HbIC SBIICHUS OKPYKAIOMIETO MUPA;

e (opmMupoBaHume yMEHHsI pacro3HaBaTh Ha 4YepTEkKax, MOJCISIX U B
peaIbHOM MHPE MHOTOTPAHHHUKH U Tella BpaIleHUS;

e OBJAJCHUEC METOAAMH PEIICHHS 3a/1ad Ha TOCTPOCHHS Ha M300paKECHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHue yMEHHUS OINEPUPOBATH OCHOBHBIMH TIOHSITHSAMH O
MHOTOTPaHHHUKAX M TeJaX BPAIIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMaMHU  pEIICHUS  OCHOBHBIX  THIOB  3ajlay;
dbopMHpOBaHWE yMEHHUS  IPOBOJIUTH  HECJOXKHBIE  JIOKAa3aTeIbHBIC
pacCyXIIeHHsT B XOJI¢ PCIICHUS CTEPEOMETPUUYCCKUX 3aaad W 3a1ad ¢
MPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE  HWHTCIUIGKTYyaJIbHBIX W TBOPYECKUX  CIOCOOHOCTEH
oOydJaromxcs, IMO3HAaBAaTEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIICHHUS,



e (opmupoBaHHe (GyHKIIMOHATBHOU I'PaMOTHOCTH, peeBaHTHOM
FEOMETPUU: YMEHHE pPAaClo3HaBaThb MPOSBIECHUS T[EOMETPUUYECKHUX
MOHATUN, OOBEKTOB W 3aKOHOMEpPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU WM3YUYEHUHU JIPYTUX Y4EOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (OopMylIHpoBaTh HMX Ha A3BIKE
TEOMETPUHU U CO3AaBaTh FEOMETPUUYECKHE MOJIEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI ammapar il PElIeHHUs MNPAKTUKO-OPUEHTHPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIbTATHI.

OTINYUTENBHON OCOOEHHOCTBIO MPOTPaMMBbl SIBISIETCSl BKJIIOYEHHE B KYypC
CTEPEOMETPUM B HAyalle €ro MU3y4YeHHs 3aJady, pEIIaeMbIX Ha YPOBHE
WHTYUTUBHOTO TIO3HAHMSI, U OTpeIeIEHHBIM 00pa30M OpraHM30BaHHAsA paboTa Ha
HUMH, YTO CHOCOOCTBYIOT pa3BUTHUIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUIECHUS, CTUMYJIAPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBUPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOyYEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yYallUXCS B Kypce CTEPEOMETPUM IPOBOJMUTCS 3a CYET peuleHUs 3a1ad Ha
CO3/JaHM€  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jay Ha  ONEpPUPOBAHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HarJIIHOCTh, a OIIEpUpPOBaHUE 00pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHoBHbIE copeprkaresibHble TMHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukmny, «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Teia BpaleHus,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. POPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenensieTcss He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
oOy4eHHUs Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHusl.

Conepxxanue o0pa3oBaHUs, COOTBETCTBYIOLIEE MNPEAMETHBIM pe3yibTaTaM
OCBOCHHUs pabouell MporpaMMmbl, pacHopeAci€HHbIM 1O ToJaM OO0ydYeHHs,
CTPYKTYPUPOBAHO TakuM o00pa3oM, 4YTOObI OBJAJEHHE T€OMETPUUYECKUMU
MOHATUSMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJII0ICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MPEACTaBICHUN OOYydaroUuXcs, pacuiupss U
yriyosisis e€, o0pasyst MpOYHble MHOKECTBEHHbBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenne reomerpun orBoautes 2 yaca B Henemo B 10 kimacce u 1 gac B
Hezaento B 11 knacce, Bcero 3a Ba roga ooydenus - 102 yueOHbIX yaca.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsimMble M IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE  TIOHATUA  CTepeoMeTpuu. Touka, TnpsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATMYECKOM IOCTPOCHUU CTEPEOMETPUH:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
napajyielbHble W CKpelUBamoIIMecs mnpsMble. llapamnenbHOCTh NpSAMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: MMApPAJUIEIbHBIE TMpPSAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPABIEHHBIMU CTOPOHAMH; YyTOJd MEXJIy MNpSIMbIMH B HPOCTPAHCTBE.
[TapauienbHOCTH TJIOCKOCTEM: MapalyIeIbHbIC TTOCKOCTH; CBOKMCTBA
napajienbHbIX IUiockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajjiesenunea; NoCTPOeHUE CEYEHUH.

[leprieHIUKYISIPHOCTD MPSIMOM U MUIOCKOCTH: NEPNEHIUKYJIISIPHBIE TIPSIMBIE B
IPOCTPAHCTBE, MpsAMbIE MapajuleIbHble W TEPIEeHIUKYJSPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJIPHOCTH NPSIMOM M IUIOCKOCTH, TEOpeMa O MpsSMOK
MEPIEHIUKYJISIPHONW TIOCKOCTH. YTIIBI B IPOCTPAHCTBE: YroJl MEXAY MNPSIMOM U
IJIOCKOCTBIO;  ABYTPAHHBIA  yroj, JIMHEHMHBI Yroa JBYIPaHHOTO  yria.
[lepneHAMKYJISIp ¥ HAKJIIOHHBIE: PACCTOSTHUE OT TOYKU JO INIOCKOCTH, PACCTOSTHUE
OT TOpsIMOM OO  IUIOCKOCTH,  TPOEKIUs  QUrypsl Ha  IJIOCKOCTb.
[lepneHANKYISIPHOCTh  TUIOCKOCTEW: TMPU3HAK  NEPHEHAMKYJISIPHOCTH  JIBYX
IWIOCKOCTEN. TeopeMa 0 TpEX MEepIEHIUKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOIpaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOI'PAaHHUKA, BBITYKJIbIE
Y HEBBINYKJIbIE MHOTOIPAHHUKH; pa3BEPTKAa MHOrorpaHHuka. [lpusma: n-yronapHas
pU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajuielnienunes U ero cporcra. llupamupa: N-yronpHas nupamuga, TpaHd U
OCHOBAHME MUPAMHU/JIbI; OOKOBAs M MOJIHAS MOBEPXHOCTh MUPAMMU/IbI; TPABUIIbHAS U
yceu€HHas MNHUpaMyja. OJIEeMEHThl TOpu3Mbl M nupamuabl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs THpPaMUJIa;, MpaBUJIbHAs TPEYrojibHasi MUpPaMHUAA W TPaBUIIbHBIN
teTpadap; KkyO. IlpencraBieHne o TmpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,
nonexasap u ukocadap. CeueHust IpU3Mbl U TUPAMU/IBI.

CummeTpus B MNPOCTPAHCTBE: CUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOI,
IUIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, HNapajuieNenunenax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.



Bbruncnenue 31€MEHTOB MHOTOTPAHHUKOB: pE&Opa, auaroHalid, YIJIbL
[Tnomane OGOKOBOM MOBEPXHOCTH U TOJHOM MOBEPXHOCTH NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUPaMUIBbI,
TeopeMa O IUIomaad yceuéHHoM mnupamuibl. [lonstue 006 00bEMe. OOBEM
MAPaAMU/JIbI, TPU3MBI.

[TomoGupie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEH, 00bEMaMU TTOJI0OHBIX TEll.

11 KIIACC

Tesia Bpalenus

HunmuHapuyeckas TTOBEPXHOCTB, oOpazyrolue HIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIWHJIPUYECKOW mMOBepXHOCTU. [lUnuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ylollas M OCh; IUIONIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yroline KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: ocHOBaHUE U BeplliiHA, 00Opasyroias
M OCb, IUIOMAJb OOKOBOM U TOJHON TOBEPXHOCTU. YCEUEHHBIA KOHYC:
oOpa3sylolle U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IAUAMETpP; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxenue chepbl U IUIOCKOCTH; KacaTellbHasl IIOCKOCTh K cdepe;
JI011a/1b ChEpPHI.

N3o0pakeHue Tel BpallleHHs Ha TJI0CKOCTH. Pa3BépTka MUIMHApPA U KOHYCA.

KoMmOunanun Ten BpalleHuss W MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAS B MHOTOTPAHHUK, WA TEJO
BpallCHUS.

[Tonsarue 06 06bEMe. OcHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00BEME
NPSIMOYTOJILHOTO Tapajuiesienunena u ciueacteus u3 He€. OO0bEM MWIMHApPA,
koHyca. O0BEM 1mapa u maomass chepsl.

[Togo6ueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00bEMaMU NTOI0OHBIX TEJL.

Ceuenusi mwiMHApa (MapaJUieIbHO MW TEPHEHIUKYJSPHO OCH), CEUYCHUS
KOHyca (mapajuielbHO€ OCHOBAaHUIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CECUCHUS
uiapa.

BekTopbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha miockoctu U B ripocTpaHcTBe. CI0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOXEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIaHAPHBIM
BekTopaMm. IlpaBuno mapamenenunena. Pemenwe 3amay, CBS3aHHBIX — C
IPUMEHCHUEM TMIPaBUJ JEUCTBUU € BekTopamu. [IpsMoyrosnbHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmmnatel BekTopa. Ilpocreimme 3amaun B
KOOpAMHATax. YTojl Mexay BekTopamu. CKalsSIpHOE MNPOU3BEJCHHE BEKTOPOB.
Brruncnenue yriioB Mexy NpsIMBIMH U IUIOCKOCTAMU. KoopIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a/1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHSI MPOrpaMMbl y4eOHOTO MpeaMeTa
«MareMaTnka» XapaKTepU3yIOTC:

I'pa:xknanckoe Bocnuranme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
M OTBETCTBEHHOI'O 4YJ€Ha POCCHUHCKOrO0 OOIIECTBA, NPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxAaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMOJICHCTBOBAaTh C COIMAJIbHBIMA HWHCTHUTYTAMHM B COOTBETCTBHM C HX
GYHKIUSMY 1 HA3HAUYCHHUEM.

IlarpuoTrn4yeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUUHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaT€MAaTHUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K HCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTMX HayKaxX, TEXHOJOTusX, cpepax
SKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HAaHHUEM JyXOBHBIX LIEHHOCTEN POCCUICKOTO Hapoaa,
c(OPMHPOBAHHOCTBIO  HPABCTBEHHOTO  CO3HAHMSI, OSTUYECKOTO  MOBEIACHUS,
CBSI3AaHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOI0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYUBOTO OyAYIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOYAsl ICTETUKY MAaTEMaTHUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ad4, pelIeHnH, paccy X IEHUN;
BOCHPUUMYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTAM Pa3JIMYHbIX BUIOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHKE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATH MaTeMaTHYECKHWE 3HAHUS B
MHTEepecax 30pOBOro M 0€30MacHOro odpas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JI0POBBIO (370pOBOE€ MUTAHHUE, COATTAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryJsipHas busnueckas aKTUBHOCTb); (bu3nYecKoro
COBEPILIEHCTBOBAHMS, npu 3aHATHAX CIIOPTUBHO-03/J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYAY, OCO3HAHMEM IICHHOCTH TPYAOJIOOHS; UHTEPECOM K
pasauuHbiM  chepaM  MPO(PECCHOHANIBHON  JIEATCIBHOCTH, CBSA3aHHBIM  C
MaTEeMaTHKOW W €€ MPUIOKCHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynymeli mnpodeccnrn W peamu3oBBIBATh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caM0o00pa30BaHUI0 Ha TPOTSHKCHWM BCEW KM3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUU MPAKTHYCCKUX 3a/1a4 MAaTEeMAaTHICCKOW HAIIPABICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIbTYPhI, MOHUMAHHEM BIIUSHHUSI
COIMATHbHO-PKOHOMUYECKUX MPOIIECCOB HA COCTOSIHUC MPHUPOJIHON W COIMAILHOM
Cpedbl, OCO3HaHWEM TJOOAIBHOTO XapakTepa JKOJOTHYECKUX MpoOdIieM;
OpHCHTAIle Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH  OKpY’)KAaIOIICH Cpe/bl, IUIAHUPOBAHHUS TIOCTYIIKOB W OICHKH HX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYXKAFOIEH CPE/IbI.

IleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH M  OOIICCTBCHHOHW MPAKTUKH, [MOHMMaHHEM
MaTEeMaTHUECKOH HayKW Kak c(epbl UYeTOBEUECKON JMeATEeTBbHOCTH, JTaloB €&
pa3BUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS IHMBHIW3AIMH; OBJIAJCHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHpa;
TOTOBHOCTBIO OCYIIECTBIIATH TMPOCKTHYI0 U HCCICIOBATEIBCKYIO JCATEIBHOCTD
WHINBUIYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHUS IMPOTpaMMbl Y4EOHOro MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elicmeusMuU, YHUBEPCANbHbIMU Pe2YMUBHBIMU OeUCTNEUIMU.

1)  Vuusepcanvbmvie  nosnasamenvhvle — Oelicmeus, — 0becneuusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUArOWUXCS (0CB0eHUe
Memo008  NO3HAHUA ~ OKpYXdCamoweeo  Mupa;  npumeHeHue  J102U4ecKux,
Uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue aAefcTBu:

e BBIABJIATH U XapaKTEPHU30BaTh CYIICCTBEHHBIC MTPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHATHH, OTHONICHUH MEXAY TMOHATUAMH, (OPMYIHUPOBATH
OTIpENeNCHUS]  TOHSATUH; YCTAHABIIMBATh CYIICCTBCHHBIA  TpPHU3HAK
KJaccu(ukanyu, OCHOBAHUS JUIsi OOOOIIEHUS M CPAaBHEHHWS, KPUTECPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpOoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIWCE;
YCIIOBHBIE;

e BBIBJIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
NPOTUBOpEYMS B (aKTaxX, MaHHBIX, HAONIOJCHUAX W YTBEPKICHUSIX;



npemsiaraTh ~ KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKITIOUCHHUH, YMO3AKIIIOUSHUH TI0 aHAJIOTHH;

e TIPOBOAWTH CaMOCTOSITEIIBHO JI0Ka3aTeIbCTBA MaTeMaTHIEeCKUX
YTBEPKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKICHHS U BBIBOJIBI,

e BBIOMpaTH croco0® pemieHUs ydyeOHOM 3adauM (CpaBHUBATh HECKOJIBKO
BapHAHTOB pEIICHHs, BBIOMpaTh Hawbosee MOAXOIANMA C y4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eicTBHS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyupoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTUBOpEUYUE, MpolIemMy,
yCTaHaBAMBAaTh HCKOMOE W  JaHHOe, (opmMupoBaTh  THIOTE3Y,
apryMEHTHUPOBATh CBOO TIO3UITUIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEIIEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MAaTeMaTH4eCcKOro
Oo0OBbeKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaMU;

e CaMOCTOSITEIBHO (POPMYJIHUPOBATH 0OOOIIEHUSI U BBIBOJIBI MO PE3yjIbTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IMPOIIECCA, a TAKXKE BBIIBUTATH
TIPEATOJIOKEHUS O €T0 PA3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ unpopmaunmeii:

e BBIABJIATH JCPHUIMTHI MHPOPMAITUH, JAHHBIX, HEOOXOAMMBIX JJISI OTBETA
Ha BOMNIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh WH(OpPMAIMIO W3  HMCTOYHWKOB  PA3JMYHBIX  THUIIOB,
aHAM3UPOBaTh, CUCTEMATH3UPOBATh W MHTEPIIPETUPOBATH MH(POPMAITHTO
Pa3IMYHBIX BUJIOB U (GOPM MPEACTABICHHUS;

e CTPYKTYypUpOBaTh MHGOPMAIIHIO, TPEJICTABIATh €€ B Pa3IN4HbIX (opMax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uHbopMauu 1o CaMOCTOSITEIIEHO
c(hOpMYTUPOBAHHBIM KPUTEPHSIM.

2)  Vnuusepcanonvie KOMMYHUKAMUGHbBIE  Oelicmeus,  00ecnevusaom

chopMUPOBAHHOCMb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OO0menne:



BOCIpUHUMATh M (OPMYyIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIETISIMU OOIIECHUS; SICHO, TOYHO, TPAaMOTHO BbIpaXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, JaBaTh MOSCHEHHS I10
XOJy pelleHus 3a7jaui, KOMMEHTHPOBATh ITOJyYEHHbIN pe3ysbTar;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBATh UJICH, HAIlCJIEHHBIC Ha TMIOUCK
pELICHMs; COIMOCTaBIATh CBOM CYXIEHHA C CYXICHHUSIMHU JPYTHX
YYaCTHUKOB AMaiiora, oOHapyXUBaTh pa3jIU4Me€ U CXOJCTBO IO3ULUH; B
KOPPEKTHOM popme GpopMyIUpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHUS;
OPEJICTaBISATh  pEe3yJNbTaThl  pEelIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBaHMsI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHUA C YYETOM 3a/1a4 IPE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4decTBo:

3)

NOHMMAaTh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTYJIbHON pabOThI MPY PEIICHUH YICOHBIX 3a7a4; TPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacipeeaTh BUIABI paboT, TOTOBAPUBATHCS, 00CYKIATh MPOIECC
U pe3yJibTat paboThl; 00001aTh MHEHUS HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (00CYXIeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOIHATH CBOIO YacTh pPaOOTBI WU
KOOPJIMHAPOBATh CBOW JIEUCTBHSI C JPYTUMH UWICHAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOMIMI MPOIYKT MO KPUTEPHUSM,
chOpMYTUPOBAHHBIM YYACTHHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmeusl, obecneuusarom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTABJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a49H, BEIOUPATh CIIOCO0 perieHus
C Y4€TOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ yIETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIQJICTh HABBIKAMM [MO3HABATEJIbHOW peduiekcuu KakK OCO3HaHUs
COBEPIIIAEMBIX JICMCTBUN M MBICIUTENIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CaMOKOHTPOJISI IIporecca u
pe3yJbTaTa pelICeHUsI MAaTEMATUYECKOMN 3a/1a4H;

NPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh MpPHU PEIICHUU
3a7a4d, BHOCUTh KOPPEKTHBBI B [IE€SITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYIHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEIW U YCIOBUAM, OOBICHATH
IIPUYUHBI TOCTHKEHMS WIM HENOCTHKEHUS DPE3YJIbTAaTOB IEATEIBHOCTH,
HAXOAHUTh OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI

10 KITACC

OmneprpoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTIOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUM M CIEACTBHUS U3 HHUX IMPU PEHICHUH
reOMETPUYECKUX 3a/1ay.

OmneprpoBaTh MOHATUSMU: MAPAIICIBHOCTh U IEPIICHIUKYIIPHOCTD MPSIMBIX
Y TJIOCKOCTEHN.

KnaccudpuimpoBaTe B3aUMHOE PpAaCIIOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JIBYIPAaHHBIA yTOJI, TPaHU JBYIPAHHOIO YIJIa,
peOpo IBYTpaHHOTO yTIiia; JMHEWHBIM YTroj ABYTPAaHHOTO YIJa; TpajycHas Mmepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHHUK, BBIMYKIJIBIA ¥ HEBBITYKIIbIH
MHOTOTPaHHUK, 3JIEMEHThl MHOIOTPAHHUKA, TPaBUJIbHBII MHOTOI'PaHHUK.

Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
IPSIMOYTOJIBHBIN NapaljIesienumne, Kyo).

KnaccudummpoBate  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHUS  JUIA
kiaccuukanuy  (BBIMYKIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHW; TMPABUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE PU3MBI, TapaljiesIeUuneabl).

OmneprpoBaTh MOHATHIMHE: CEKYIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSICHATH TPUHIUIIBI IOCTPOEHUS CEYEHUH, UCTIOJIB3YS METOJ] CJIEIOB.

CtpouTh ceyeHMs] MHOTOIPAHHMKOB METOJOM  CJIEIOB, BBINOJHATh
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Pemmars 3aaun Ha HaXOXKICHHE TEOMETPUIECCKUX BEJIMYUH MO 00pasiiaM WiH
aITOpUTMaM, TPUMEHSS W3BECTHBIC aHAJIUTHUYECKHE METONbl TMPHU PEIICHUH
CTaHJAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBIYMCIECHUE PACCTOSIHUNA MEXAY ABYMsI
TOYKAMHM, OT TOYKH JO TMPSAMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIINMUCS TPSIMBIMHU.

Permath 3a1aun Ha HaXOXKACHUE TEOMETPUICCKUX BEJIMYUH MO 00pas3ram Win
aITOpUTMaM, TPUMEHSS M3BECTHBIC aHAJUTHUYECKUE METONbI TMPHU PEIICHUH
CTaHJAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHMCIEHHE YIJIOB  MEXIy
CKPEILMBAIOIIMMUCS TPSIMBIMH, MEXIy MNPAMOM M  IJIOCKOCTBIO, MEXIY
TUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bbrancnsate 00bEMBI M IIJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3Ma,
nupaMuja) C© TMOpUMEHEHHuEeM (OpMyJ; BBIYUCIATH COOTHOILICHHUS MEXKAY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMaMHU MOI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh NOHATHAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUHN (QUTYPBI.

W3Bnekatb, mnpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (aKkThl Ui PEUIEHUs] CTEPEOMETPUUYECKUX
3aJ1a4, MPEANOIaralouX HECKOIbKO IIAroB PEIICHHUs, €CIM yCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (opMe.

[IppuMeHATP MPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPECOMETPUUECKUX 3a1a4.

[IpuBOOUTE HpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJMYyYECHHBIE 3HAHWS HA MPAKTUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyallud W NPUMEHATb HM3YYEHHBIE TOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHueCcKu C(HOpMYIMPOBAHHONW MPOOJIEMbI, MOJAEIUPOBATH pPEaJbHBIC
CUTyallud Ha S3bIKE TIEOMETPUHU, MWCCIENOBATh IIOCTPOCHHBIE MOJEINU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX MOHITHI U TEOpeM, arnmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: UWIMHIPUYECKAs MOBEPXHOCTh, OOpa3yrolne
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3zyrolue KOHHYECKOH OBEPXHOCTH, KOHYC; c(pepruyeckas moBEpXHOCTb.

Pacno3naBath Tena BpanieHus (HUIUHIP, KOHYC, cdepa u map).

OOBIICHATH CIOCOOBI MOTYYEHHUS TE BPAILICHHUS.

KnaccuduimpoBats B3auMHOE pacrosiokeHue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTA
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS;
1apOBOM CEKTOP.

Boruncnsate 00bEMBI M IUIOHIAAM  TOBEPXHOCTEH Tel  BpalleHHS,
reOMETPUUYECKUX TeJl C MPUMEHEHHEM (popMyI.

OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHCAHHBIK B chepy H
OMMCaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpAIllCHUS.

BbruucnsTe COOTHOUIEHUS] MEXIY IUIOMIAASMH MOBEPXHOCTEN M 00BEMaMu
MOTO0HBIX TE.



N300pakath u3ydaemple (PUTYppl OT PYKH M C TPUMEHEHHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
dburyp: BUJl cCBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, WHTEPHOPETHPOBATH M MpPeoOpa3oBbIBaTh HMHPOPMALUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUICCKUX (PUTYpax, MpEeJACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OrniepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATH JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIIO0, O0BACHATH, KAKUMHU CBOMCTBAMHU OHU 00JIaJIalO0T.

[IpuMeHTh MpaBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUAMM: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJIyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIrOJ MEXIY
BEKTOpPaMH, CKaJISIPHOE NPOU3BEAECHNUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cymMmmy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YHCIIO, YTOJI MEXIY
BEKTOPaMH, CKAJISIPHOE TMPOU3BEACHUE, PACKIaAbIBaTh BEKTOp MO JABYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MIIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensaTy reoMmeTpuueckue (akThl ISl PELIEHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIBKO IAroB PEMICHUS], €CJIM YCIOBHUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpudecKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOIICHUWA W
HaXO0XXJICHUE TeOMETPUUYECKUX BEJIUYUH 0 00pa3liaM WUiIu ajifOpUuTMaM, MPUMEHSIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs nOpocTedIINEe POTPAMMHBIE  CPEACTBA U BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOoAMTE NpHUMEPHI MATEMATUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
JKU3HH, PACTIO3HABATH MIPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMeHATh MOJTYyYECHHBbIE 3HAHHUS HA MPAKTUKE: aHAJIU3HPOBATH pEabHbIE
CUTyallud W IPUMEHATh HW3YUYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOpPMYIUPOBAaHHON TMPOOJIeMbl, MOJEIUPOBATh PpPEaAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCICA0BaTh TOCTPOCHHBIE MOJEIH C
WCITOJIb30BAHUEM T€OMETPUUYECKUX TIOHITHI B TE€OpEM, anmapara aareOphl; pemaTth
MIPAKTUYECKUE 3a]1a4d, CB3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKUX BEJIUUMH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC
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NPOrpamMmblI
BOCIHUTAHHSA

BBeneuue B
CTEPEOMETPHUIO

10

https://100urokov.ru/predmety/stereometriya?ysclid=11f5h5jgre3907

68433

becena o
[EHHOCTHU
HAYYHOTO
MO3HAHUSL: O
COBPEMEHHOMN
Hay4YHOU
KapTUHE MHUpA,
JIOCTHKEHHSIX
HayKU U
TEXHUKH,
3HAYCHHS HAYKH
B KU3HU
POCCUICKOTO
o01IecTBa,
obecrnieueHnu
ero
0€e30I1acCHOCTH,
TYMaHUTapHOM,
COLIMATILHO-



https://100urokov.ru/predmety/stereometriya?ysclid=llf5h5jgre390768433
https://100urokov.ru/predmety/stereometriya?ysclid=llf5h5jgre390768433

YKOHOMHYECKOM
pa3BUTUHU
Poccun.

[Ipsimble n
IIJIOCKOCTH B
MIPOCTPAHCTBE.
[TapaniensHOCTH
MPSIMBIX U
IIJIOCKOCTEMN

12

https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-

prostranstve-10435/opredelenie-i-svoistva-parallelnosti-priamykh-

priamoi-i-ploskosti-9253/re-15895537-90b0-4f1f-b6bd-

4ed1e3c5b600?ysclid=11f5n2dc25293109430

JemoncTpanus
y4aluMHUcCs
HaBBbIKOB
KPUTHUYECKOTO
MBIIILICHHUS,
onpeeIeHus
JIOCTOBEPHOM
Hay4YHOU
UHPOPMALIUHU 1
KPUTHUKHI
AHTUHAYYHBIX
IIPEACTaBICHUI

[TepnienquKysipHOC

Th TIPSIMBIX U
IIJIOCKOCTEN

Yriel MeXIY
NPAMBIMH U

12

10

https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-
prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-
priamoi-i-ploskosti-12048/re-dd381b8a-49ca-4c6c-99a9-
25390fc5bb39?ysclid=11f5948u65102755518

https://infourok.ru/prezentaciya-po-geometrii-na-temu-vichislenie-
uglov-v-prostranstve-klass-3795630.html

JemoHcTpanus
y4aluMucs
HaBBIKOB
KPUTHYECKOT O
MBILLUICHHUS],
OIpeEICHUS
JIOCTOBEPHOU
Hay4YHOU
UHPOPMALIUU U
KPUTHUKU
AHTUHAYYHBIX
MpEeJICTaBICHUN

Cosnmanue
UCKYCCTBCHHBIX



https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-9253/re-15895537-90b0-4f1f-b6bd-4ed1e3c5b600?ysclid=llf5n2dc25293109430
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-9253/re-15895537-90b0-4f1f-b6bd-4ed1e3c5b600?ysclid=llf5n2dc25293109430
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-9253/re-15895537-90b0-4f1f-b6bd-4ed1e3c5b600?ysclid=llf5n2dc25293109430
https://www.yaklass.ru/p/geometria/10-klass/parallelnost-v-prostranstve-10435/opredelenie-i-svoistva-parallelnosti-priamykh-priamoi-i-ploskosti-9253/re-15895537-90b0-4f1f-b6bd-4ed1e3c5b600?ysclid=llf5n2dc25293109430
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048/re-dd381b8a-49ca-4c6c-99a9-25390fc5bb39?ysclid=llf5q48u65102755518
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048/re-dd381b8a-49ca-4c6c-99a9-25390fc5bb39?ysclid=llf5q48u65102755518
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048/re-dd381b8a-49ca-4c6c-99a9-25390fc5bb39?ysclid=llf5q48u65102755518
https://www.yaklass.ru/p/geometria/10-klass/perpendikuliarnost-v-prostranstve-10441/opredelenie-i-svoistva-perpendikuliarnosti-priamoi-i-ploskosti-12048/re-dd381b8a-49ca-4c6c-99a9-25390fc5bb39?ysclid=llf5q48u65102755518
https://infourok.ru/prezentaciya-po-geometrii-na-temu-vichislenie-uglov-v-prostranstve-klass-3795630.html
https://infourok.ru/prezentaciya-po-geometrii-na-temu-vichislenie-uglov-v-prostranstve-klass-3795630.html

IIJIOCKOCTAMMU

yueOHBIX
CUTYyalHH,
TPEOYIOIMHX OT
00ydJaronuxcst
IIEUCTBOBATE U
OLICHHBATh CBOE
IOBEJICHUC U
MOCTYTIKH,
IIOBEJCHUE U
MOCTYTIK!
JIPYTUX JIFOAEH C
MO3ULIUN
TPaAUITMOHHBIX
POCCUNCKUX
JTyXOBHO-
HPaBCTBEHHBIX
IEeHHOCTel 1
HOPM

MHororpanHuKu

11

https://www.yaklass.by/p/geometriya/10-klass/vvedenie-v-
stereometriiu-3464/mnogogranniki-1983/re-a0fc0754-3d66-40f9-
b495-e1d3fld6ac57?ysclid=I1f5z1dzy4704293127

VYueOHbIe
CHUTYyaIHH
HaIpaBJICHHBIC
Ha BOCIIPUATHE
MaTeMaTHYECKU
X 00BEKTOB,
YMEHHUE BUJICTh
MaTeMaTHYECKH
e
3aKOHOMEPHOCT
U B UCKYCCTBE.



https://www.yaklass.by/p/geometriya/10-klass/vvedenie-v-stereometriiu-3464/mnogogranniki-1983/re-a0fc0754-3d66-40f9-b495-e1d3f1d6ac57?ysclid=llf5zldzy4704293127
https://www.yaklass.by/p/geometriya/10-klass/vvedenie-v-stereometriiu-3464/mnogogranniki-1983/re-a0fc0754-3d66-40f9-b495-e1d3f1d6ac57?ysclid=llf5zldzy4704293127
https://www.yaklass.by/p/geometriya/10-klass/vvedenie-v-stereometriiu-3464/mnogogranniki-1983/re-a0fc0754-3d66-40f9-b495-e1d3f1d6ac57?ysclid=llf5zldzy4704293127

O0BEMBI
MHOTOIPaHHHKOB

[ToBTOpeHue:
CEUCHUS,
PACCTOSIHUA U YTIJIbI

https://infourok.ru/oporniy-konspekt-po-teme-obemi-

mnogogrannikov-3027007.html

[IpakTukym,
HarpaBJICHHbIN
Ha PELICHUH
PaKTUYECKUX
3a/1a4
MaTeMaTUYECKO
171
HAIpPaBJIEHHOCT
U, OCO3HAHUE
BaXHOCTHU
MaTEeMaTUYeCKO
ro oOpa3oBaHUs
Ha IPOTKEHUU
BCEU KU3HU
[IpakTukym,
HaIlpaBJICHHBII
Ha pelleHUH
MPaKTUYECKHUX
3a1a4
MaTeMaTU4eCcKO
i
HaIpaBJIEHHOCT
1, OCO3HAHUE
BaYKHOCTH
MaTeMaTUYECKO
ro oOpa3oBaHus
Ha IPOTKEHUU
BCEU KU3HU

OBIIEE KOJIMYECTBO

68



https://infourok.ru/oporniy-konspekt-po-teme-obemi-mnogogrannikov-3027007.html
https://infourok.ru/oporniy-konspekt-po-teme-obemi-mnogogrannikov-3027007.html

YACOB 110
I[TPOTPAMME




11 KJIACC

Ne
n/n

HauMenoBanue
pa3aeyioB U TeM
NporpamMmbl

KoanuyecTBO 4acosB

Bcero

KoHnTpoJbHbie
padoThI

duekTpoHHbIe (LM (PpoBHIE) 00pa3oBaTeIbHbIE
pecypchbl

Bunnl
JesITEJIbHOCTH
00y4arouuxcs ¢
yueToM padoueid
NMPOrpamMMbl
BOCIIUTAHHS

Tena BpameHus

O0BEMBI TEN

12

https://infourok.ru/konspekty-po-matematike-na-temu-
tela-vrasheniya-obemy-tel-vrasheniya-4277759.html

https://infourok.ru/konspekty-po-matematike-na-temu-
tela-vrasheniya-obemy-tel-vrasheniya-4277759.html

becena o
[EHHOCTH
HAy4YHOTO
MO3HAHUSL: O
COBPEMEHHOM
Hay4YHOU KapTUHE
Mupa,
JOCTHXKEHUSIX
HayK{ U TEXHUKH,
3HAYCHHS HAYKU
B KU3HHU
POCCHIICKOTO
o01ecTBa,
o0ecrneveHnu ero
0e30IMacHOCTH,
TYMaHUTapHOM,
COIIMAIbHO-
SKOHOMUYECKOM
pa3Butuu Poccun
[IpakTuxym,
HaIpaBJICHHbBIN



https://infourok.ru/konspekty-po-matematike-na-temu-tela-vrasheniya-obemy-tel-vrasheniya-4277759.html
https://infourok.ru/konspekty-po-matematike-na-temu-tela-vrasheniya-obemy-tel-vrasheniya-4277759.html
https://infourok.ru/konspekty-po-matematike-na-temu-tela-vrasheniya-obemy-tel-vrasheniya-4277759.html
https://infourok.ru/konspekty-po-matematike-na-temu-tela-vrasheniya-obemy-tel-vrasheniya-4277759.html

Ha peIICHUU
MPAKTUYECKHUX
3a7a4
MaTeMaTH4eCKOM
HaIPaBJIECHHOCTH,
OCO3HAHHE
BAXKHOCTH
MaTEMaTHYSCKOIO
o0Opa3zoBaHus Ha
MPOTSHKEHUH
BCEH KU3HU

BCKTOPH H KOOPAWHATHLL
B IIPOCTPAaHCTBC

[ToBTOpEHHUE,
000011IeHNE,
cUcTeMaTH3aIus 3HaHUI

10

https://resh.edu.ru/subject/lesson/4758/conspect/21647/

becennl o
3HAYUMOCTH
TPaIULIMOHHBIX
CEMEMHBIX
LIEHHOCTEMH,
POXKICHUHU U
BOCIIUTAHUHU
JIETEN B CEMbE
[IpakTukym,
HaIlpaBJICHHBIN
Ha PELICHUU
MPaKTUYECKHUX
3amad
MaTeMaTHIeCKOM
HaNpaBJIE€HHOCTH,
OCO3HaHHE
BaKHOCTH
MaTeMaTH4eCKOTO



https://resh.edu.ru/subject/lesson/4758/conspect/21647/

o0Opa3oBaHUs HA
NPOTSDKEHUH
BCEU )KU3HU

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

34







IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoxka

KoaunuyecTBO 4acoB

Bcero

KoHTpoJibHbIE
padoThI

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PeCYpPChI

OCHOBHBIE IOHATHS CTEPEOMETPHUU:
TOYKA, IIpsiMasi, INIOCKOCTb,

npoctpancTBo. [IpaBuna n3o0pakeHus

Ha PUCYHKaX: I/I306p AKCHUA

HJ'IOCKOCT@IZ, mapajlyiCJIbHbIX ITPAMbBIX

(OTpe3KOB), cepeaAHBI OTPE3Ka

https://infourok.ru/lekciya-po-teme-osnovnie-

ponyatiya-stereometrii-1241893.html

[TonsaTus: nepecekaromuecs

IJIOCKOCTH, IEPECCKAIOIIUECCA MTpsAMasi

" IJIOCKOCTb

[TonsaTHs: nepecekaromumecs

IJIOCKOCTH, IEPECCKAIOIIUECCA ITpsAMas

" IIJIOCKOCTh

3HaKOMCTBO C MHOTOTPaHHUKaMH,
n300pakeHre MHOTOIPaHHUKOB Ha
PUCYHKaX, Ha MPOCKIIMOHHBIX
gepTeKax

HauanbHble cBefieHus 0 Kyoe u
NUpPaMUJIE, UX PA3BEPTKU U MOJIETIH.
CeueHust MHOTOTPAaHHUKOB
HauanbHble cBefieHus 0 Kyoe u

nupamMusIe, uX pa3BEPTKH U MOJICIH.
CeueHust MHOTOTPAaHHUKOB

https://resh.edu.ru/subject/lesson/6018/conspect/



https://infourok.ru/lekciya-po-teme-osnovnie-ponyatiya-stereometrii-1241893.html
https://infourok.ru/lekciya-po-teme-osnovnie-ponyatiya-stereometrii-1241893.html
https://resh.edu.ru/subject/lesson/6018/conspect/

TToHsATHE 00 aKCHOMATUYECKOM
MOCTPOCHHUH CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPHUH U CIICACTBHS U3 HUX

TToHsATHE 00 aKCHOMATUYECKOM
MOCTPOCHUU CTEPEOMETPUU: AaKCHOMBI
CTEPEOMETPHUU U CIEACTBHSI U3 HUX

10

11

[TonsiTre 06 akCHOMATHYECKOM
IIOCTPOEHUH CTEPEOMETPUH: AKCUOMBI
CTEPEOMETPHUU U CICACTBUS U3 HUX

ITonsTHE 00 AKCHOMATHYECKOM
IMOCTPOCHHUH CTCPCOMCTPHUN: aKCHOMBI
CTCPCOMCTPHUU U CICACTBUSA U3 HUX

Bzaumuoe PAacCIIOJIOKECHUEC IIPAMBIX B
MMPOCTPAHCTBE: IICPECCKAIOIINCCA,
NnapajyiCJIbHbIC U CKPCHIMBAOIIHUECH
MIpsSAMBbIC

https://infourok.ru/prezentaciya-po-geometrii-v-
klasse-na-temu-vzaimnoe-raspolozhenie-pryamih-
v-prostranstve-1964109.html

12

13

[TapamiensHOCTh NPAMBIX U
IUIOCKOCTEN B MPOCTPAHCTBE:
napaJuleJIbHbIE IPSIMBIE B
IIPOCTPAHCTBE; NapAJUIEIBbHOCTD TPEX
PSMBIX

[TapaneabHOCTh NPSIMBIX U

IUIOCKOCTEH B MMPOCTPAHCTBE:
HapaJ'IJ'ICJIBHOCTB HpﬂMOﬁ " IJIIOCKOCTH

14

15

Vw1 ¢ COHAIpaBJICHHBIMU CTOPOHAMU

VYron Mexay npsSMbIMU B
IIPOCTPAHCTBE

https://infourok.ru/prezentaciya-po-matematike-
ugly-mezhdu-pryamymi-v-prostranstve-10-klass-
5066475.html

16

Yrois Mexay NpsIMBIMU B



https://infourok.ru/prezentaciya-po-geometrii-v-klasse-na-temu-vzaimnoe-raspolozhenie-pryamih-v-prostranstve-1964109.html
https://infourok.ru/prezentaciya-po-geometrii-v-klasse-na-temu-vzaimnoe-raspolozhenie-pryamih-v-prostranstve-1964109.html
https://infourok.ru/prezentaciya-po-geometrii-v-klasse-na-temu-vzaimnoe-raspolozhenie-pryamih-v-prostranstve-1964109.html
https://infourok.ru/prezentaciya-po-matematike-ugly-mezhdu-pryamymi-v-prostranstve-10-klass-5066475.html
https://infourok.ru/prezentaciya-po-matematike-ugly-mezhdu-pryamymi-v-prostranstve-10-klass-5066475.html
https://infourok.ru/prezentaciya-po-matematike-ugly-mezhdu-pryamymi-v-prostranstve-10-klass-5066475.html

IIPOCTPAHCTBE

[TapaniaenbHOCTh IIOCKOCTEH:

https://infourok.ru/prezentaciya-po-geometrii-

17 IapaJuieIbHbIE INIOCKOCTH parallelnost-ploskostey-klass-3767450.html
18 CBoiicTBa mapayIeIbHBIX TIIOCKOCTEH
[Ipocreiinne npocTpaHCTBEHHbBIE
19 (GuUrypsl Ha MWIOCKOCTH: TETPAIP, KyO,
napajuiesenunes
20 TocTpoeHe ceveruii https://_infourok.ru/pan_wvatka-po-postroenivu-
secheniy-mnogogrannikov-3212405.html
21 [TocTpoenue ceueHuit
KonTtponpHast pabora o Teme
99 "[IpsiMble U TUIOCKOCTH B
npoctpanctse. [lapannenbHocTh
IPSIMBIX U IIIOCKOCTEH"
IlepneHAUKyYIAPHOCTD NMPAMON U
23 TUTOCKOCTH: TIEPIICHIUKYJIISIPHBIC https://infourok.ru/material.ntml?mid=108757
IpsIMbI€ B IPOCTPAHCTBE
24 [TpsMble napansenbHble U
NEepHEHIUKYJIAPHBIE K MJIOCKOCTH
25 IIpsiMble mapasnienbHbIe U
NEepIEHIUKYISAPHBIE K MJIOCKOCTH
26 [Tpu3Hak neprneHuKyISpHOCTH
IPSIMOHN U TIIOCKOCTH
97 [Ipu3Hak nepneHuKyIIPHOCTH
IPSIMOM U TNIOCKOCTH
28 Teopema o HpﬂMOHy https://www.youtube.com/watch?v=kVXh0kc J8Q
NEPIEHIUKYIJISIPHON MIJIOCKOCTH
29 Teopema o mpsimoii



https://infourok.ru/prezentaciya-po-geometrii-parallelnost-ploskostey-klass-3767450.html
https://infourok.ru/prezentaciya-po-geometrii-parallelnost-ploskostey-klass-3767450.html
https://infourok.ru/pamyatka-po-postroeniyu-secheniy-mnogogrannikov-3212405.html
https://infourok.ru/pamyatka-po-postroeniyu-secheniy-mnogogrannikov-3212405.html
https://infourok.ru/material.html?mid=108757
https://www.youtube.com/watch?v=kVXh0kc_J8Q

MEPIECHINKYISPHON TIIIOCKOCTH

30

31

Teopema o npsimMoit
MEPIECHINKYISPHON TIIIOCKOCTH
[lepnenquKymasip U HAKJIOHHBIE:

pacCcTOAHHUE OT TOYKH 0 ITJIIOCKOCTH,
pacCcTodHuEC OT HpﬂMOﬁ J0 IINIOCKOCTH

https://infourok.ru/prezentaciya-po-geometrii-na-
temuperpendikulyar-i-naklonnaya-klass-
3430606.html

32

[IepnieHauKyIsp ¥ HAKJIIOHHBIE!
pPacCTOSIHUE OT TOYKH J0 IIJIOCKOCTH,
paccTosiHue OT IPSIMOM 0 TUIOCKOCTH

33

[IepnieHauKyIsp ¥ HAKJIIOHHBIE!
paccTosiHue OT TOYKHU 10 INTIOCKOCTH,
paccTosiHue OT NPSMOM 10 MIIOCKOCTH

34

35

[leprieHIUKYIsIp U HAKIOHHBIE:
paccTosiHUE OT TOUKH JI0 MJIOCKOCTH,
paccTosiHUE OT MPSIMON 710 MIIOCKOCTH

VYTIuibl B IPOCTPAHCTBE: YIOJI MEXIY
IIPSAIMOM U IIOCKOCTBIO

https://infourok.ru/elektronnyj-urok-po-teme-ugol-
mezhdu-pryamoj-i-ploskostyu-4180434.html

36

JIByrpaHHBIN yroJ1, TUHEHHBIN YToJl
JIBYT'PaHHOI'O yTJIa

https://infourok.ru/prezentaciya-po-geometrii-
dvugranniy-ugol-3540141.html

37

38

39

JIByrpaHHBIN yroJ1, TUHEHHBIN YToJl
JBYTPaHHOIO yTia
[lepneHIMKYIAPHOCTD MIIOCKOCTEH:
IPU3HAK NEPIEHIUKYJISIPHOCTU ABYX
IIJIOCKOCTEMN

[lepneHAMKyISPHOCTD MIJIOCKOCTEM:
IPU3HAK NEPIEHIUKYIJIIPHOCTU ABYX
IIJIOCKOCTEMN

40

[leprieHANKYISAPHOCTD IIOCKOCTEH:



https://infourok.ru/prezentaciya-po-geometrii-na-temuperpendikulyar-i-naklonnaya-klass-3430606.html
https://infourok.ru/prezentaciya-po-geometrii-na-temuperpendikulyar-i-naklonnaya-klass-3430606.html
https://infourok.ru/prezentaciya-po-geometrii-na-temuperpendikulyar-i-naklonnaya-klass-3430606.html
https://infourok.ru/elektronnyj-urok-po-teme-ugol-mezhdu-pryamoj-i-ploskostyu-4180434.html
https://infourok.ru/elektronnyj-urok-po-teme-ugol-mezhdu-pryamoj-i-ploskostyu-4180434.html
https://infourok.ru/prezentaciya-po-geometrii-dvugranniy-ugol-3540141.html
https://infourok.ru/prezentaciya-po-geometrii-dvugranniy-ugol-3540141.html

MPU3HAK NEPIICHIUKYIIPHOCTH IBYX
IUIOCKOCTEH

41

Teopema o Tpéx nepneHAUKyIIpax

https://infourok.ru/lekciya-po-matematike-na-
temu-perpendikulyarnost-pryamih-i-ploskostey-
teorema-o-tryoh-perpendikulyarah-1447741.html

42
43

TeopeMa 0 TpEX NEPHEHAUKYIIIPAX

Teopema 0 TpEX NepHEeHIUKYJIIApaX

44

KonTponpsHas pabora mo tTemam
"[leprieHAUKYISAPHOCTD MPSMBIX U
mockocteil" u "Yriael MexIy
NPSMBIMH U TIJIOCKOCTAMM"

45

Ilonstue MHOI'OrpaHHuKa, OCHOBHBIC
3JICMCHTBI MHOI'OI'PaHHUKA, BBIITYKJIBIC
N HEBBIITYKJIBIC MHOT'OT'PAaHHUKH,
pasBépTKa MHOTI'OrpaHHUKaA

https://infourok.ru/lekciya-po-matematike-na-
temu-mnogogranniki-4036829.html

46

[Ipu3ma: N-yronpHas Mpu3Ma; rpaHu U
OCHOBaHUS IIPU3MBI; IIpsIMasi U
HAKJIOHHAs MPU3MBbI; OOKOBas U
IIOJIHAS TIOBEPXHOCTH IIPU3MBI

47

48

49

[Tapamienenunen, npsIMOYTrOJbHBIN
napaiesienune]] 1 ero CBOMCTBa

[Inpamuna: N-yronpHasi nupamMuaa,
I'PaHU U OCHOBaHUE MUPAMUJIbI;
OOKOBast U MOJTHAsI TOBEPXHOCTh
MApaMU/bl; IPABWIBHAS U yCEUEHHAS
nupamuia

[IpaBunbHBIE MHOTOTPAHHUKH:
MIOHATUE IIPABUIILHOTO
MHOI'OI'PAaHHUKA; IPAaBUJIbHAS [IpU3Ma

https://infourok.ru/prezentaciya-po-matematike-
pravilnie-mnogogranniki-klass-1669728.html



https://infourok.ru/lekciya-po-matematike-na-temu-perpendikulyarnost-pryamih-i-ploskostey-teorema-o-tryoh-perpendikulyarah-1447741.html
https://infourok.ru/lekciya-po-matematike-na-temu-perpendikulyarnost-pryamih-i-ploskostey-teorema-o-tryoh-perpendikulyarah-1447741.html
https://infourok.ru/lekciya-po-matematike-na-temu-perpendikulyarnost-pryamih-i-ploskostey-teorema-o-tryoh-perpendikulyarah-1447741.html
https://infourok.ru/lekciya-po-matematike-na-temu-mnogogranniki-4036829.html
https://infourok.ru/lekciya-po-matematike-na-temu-mnogogranniki-4036829.html
https://infourok.ru/prezentaciya-po-matematike-pravilnie-mnogogranniki-klass-1669728.html
https://infourok.ru/prezentaciya-po-matematike-pravilnie-mnogogranniki-klass-1669728.html

Y TIPaBWJIbHAS TUPAMUIA; IPABUIIbHAS
TpeyToJibHAs MUPaMH/IA U TIPABUIIBHBIH
TeTpa’ap; Kyo

50

IIpencrasieHue o NpaBUIBHBIX
MHOTIOIpaHHMKAX: OKTa’3ap, JOACKa3ap
U UKOCAdIP.

51

CummeTpusi B IpOCTPAHCTBE:
CUMMETpHSL OTHOCUTEIIBHO TOYKH,
HPSIMOM, TUIOCKOCTH. DJIEMEHTBI
CUMMETPHUU B MUPAMU/JIAX,
napajuieienuneaax, MpaBuiIbHbIX
MHOTOIPAaHHHUKAX

https://infourok.ru/prezentaciya-po-matematike-

na-temu-simmetriya-v-prostranstve-pravilnie-

mnogogranniki-2392872.html

52

53

54

55

56

Brruncienue >i1eMeHTOB
MHOTOT'PaHHUKOB: p&Opa, JuaroHam,
YIJIBI

[Tnomaabr 60KOBOI MOBEPXHOCTH U
IIOJIHOM ITOBEPXHOCTHU IIPSIMOU
IIPU3MBI, IUIONIAb OCHOBAHH,
TeopeMa 0 OOKOBOM MOBEPXHOCTH
IPSAMOM TIPU3MBI

[Tnomans 60KOBOI MOBEPXHOCTH U
MOBEPXHOCTU MPABUIILHOM MUpPaMUIBbI,
Teopema O TUIoMAaau OOKOBOM
MTOBEPXHOCTU YCEUEHHON MUPaMUbI
KonTtponbHas pabora o Teme
"MHororpaHHuKm"

[Noustie 00 00BEME

https://infourok.ru/konspekt-uroka-klass-na-temu-

prizma-ploschad-poverhnosti-prizmi-

1598237.html

https://infourok.ru/matematika-ploschad-

poverhnosti-piramidi-1854789.html

S7

O06BEM nupamMuIb!

https://infourok.ru/metodicheskaya-razrabotka-

ukoka-formuly-obema-piramidy-i-konusa-



https://infourok.ru/prezentaciya-po-matematike-na-temu-simmetriya-v-prostranstve-pravilnie-mnogogranniki-2392872.html
https://infourok.ru/prezentaciya-po-matematike-na-temu-simmetriya-v-prostranstve-pravilnie-mnogogranniki-2392872.html
https://infourok.ru/prezentaciya-po-matematike-na-temu-simmetriya-v-prostranstve-pravilnie-mnogogranniki-2392872.html
https://infourok.ru/konspekt-uroka-klass-na-temu-prizma-ploschad-poverhnosti-prizmi-1598237.html
https://infourok.ru/konspekt-uroka-klass-na-temu-prizma-ploschad-poverhnosti-prizmi-1598237.html
https://infourok.ru/konspekt-uroka-klass-na-temu-prizma-ploschad-poverhnosti-prizmi-1598237.html
https://infourok.ru/matematika-ploschad-poverhnosti-piramidi-1854789.html
https://infourok.ru/matematika-ploschad-poverhnosti-piramidi-1854789.html
https://infourok.ru/metodicheskaya-razrabotka-ukoka-formuly-obema-piramidy-i-konusa-formuly-ploshadi-poverhnostej-cilindra-i-konusa-5033061.html
https://infourok.ru/metodicheskaya-razrabotka-ukoka-formuly-obema-piramidy-i-konusa-formuly-ploshadi-poverhnostej-cilindra-i-konusa-5033061.html

formuly-ploshadi-poverhnostej-cilindra-i-konusa-
5033061.html

58 O06BEM nupamMuIb1 1

59 O0BEM TUpamMu bl

60 O06BEM nupamMuIb1

61 OBbEM IpH3MBI 1 https://infourok.ru/prez_entaciva-po-matematike-
na-temu-obyom-prizmi-klass-1684614.html

62 O0BEM pu3MBI

63 O0BbEM TPU3MBI 1

64 KonTtponpsHast pabora o Teme

"O0BEMBI MHOTOTPaHHUKOB"

[ToBTopenue, 0600IEHNE
65 cucreMarusanus 3HaHui. [loctpoenue 1
CE€YEHUI B MHOTOI'PAHHUKE

[ToBTOpenue, o6o0IIeHNE
cHCTeMaTH3alys 3HaHui. Beruncienue
66 pacCTOSTHUN: MEXKy IBYMsI TOUKAMH,
OT TOYKH 0 HpﬂMOﬁ, OT TOYKH OO0
TUIOCKOCTH, MEXKTY

CKpCIIUBAOIUMHUCA ITPAMBIMU

67 Urorosast KoHTpOJIbHAS paboTa 1

[ToBTOpenue, 0600IIEHNE
cHCcTeMAaTH3anMs 3HaHui. Beranciaenne
68 YTJIOB: MEKY CKPEIIMBAIOIIMMHUCS
MPSIMBIMHU, MK MIPSIMON U

IMJIOCKOCTBIO, JIBYT'PAHHBIX YTJIOB,

YTJI0B MEXKAY IIIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10 68



https://infourok.ru/metodicheskaya-razrabotka-ukoka-formuly-obema-piramidy-i-konusa-formuly-ploshadi-poverhnostej-cilindra-i-konusa-5033061.html
https://infourok.ru/metodicheskaya-razrabotka-ukoka-formuly-obema-piramidy-i-konusa-formuly-ploshadi-poverhnostej-cilindra-i-konusa-5033061.html
https://infourok.ru/prezentaciya-po-matematike-na-temu-obyom-prizmi-klass-1684614.html
https://infourok.ru/prezentaciya-po-matematike-na-temu-obyom-prizmi-klass-1684614.html

[NPOT'PAMME




11 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne n/m Tema ypoka KonTposabHubie
Bcero o0pa3oBaTe/IbHbIE PeCypChl
padoThI
Clyepa 1 map: LEHTP, PAHYC, AHAMETP: https://infourok.ru/prezentaciya-
1 P P: P, PaHye, P 1 po-matematike-na-temu-sfera-i-
IIOWA/L HOBEPXHOCTH ChepEl shar-klass-2324728.html
BsanmHuoe pacrionoxxenue chepsl u
2 TJIOCKOCTH; KacaTellbHas TUIOCKOCTh K 1
chepe; iomanb chepsl
3 N300pakenue cdepsl, mapa Ha TIOCKOCTH. 1
Ceuenus mapa
HumiHaprdecKas MoBepXHOCTb, https://infourok.ru/prezentaciya-
4 o0pa3yromiue UIHHIPHIECKO 1 na-temu-cilindry-i-
MTOBEPXHOCTHU, OCh LIWJIMHIPUYECKON cilindricheskie-poverhnosti-11-
MMOBEPXHOCTH klass-4699152.html
Hunuaap: ocHoBaHUS U OOKOBas
5 MOBEPXHOCTh, 00pa3yrolas 1 och; 1
1081 OOKOBOW U MOJTHON MOBEPXHOCTH
N300paskeHne MUIMHAPA Ha TUIOCKOCTH.
5 Pa3Béprka nunuaapa. CeueHus MIIMHIPA 1
(TTOCKOCTHI0, TAapalljIeIbHON 1IN
MEPIECHIUKYISIPHON OCH LIMITUH/IPA)
Konnueckas moBepxXHOCTh, 00pa3yromme http_s.lllnfOL_Jrok.ru/ponvf_altlva-
. konicheskoj-poverhnosti-
7 KOHHMYECKOW ITOBEPXHOCTH, OCh M BEPIIMHA 1
. konusa-ego-elementov-
KOHUYECKOW MOBEPXHOCTH 5784273 html
8 Konyc: ocHOBaHue U BepIInHa, 1



https://infourok.ru/prezentaciya-po-matematike-na-temu-sfera-i-shar-klass-2324728.html
https://infourok.ru/prezentaciya-po-matematike-na-temu-sfera-i-shar-klass-2324728.html
https://infourok.ru/prezentaciya-po-matematike-na-temu-sfera-i-shar-klass-2324728.html
https://infourok.ru/prezentaciya-na-temu-cilindry-i-cilindricheskie-poverhnosti-11-klass-4699152.html
https://infourok.ru/prezentaciya-na-temu-cilindry-i-cilindricheskie-poverhnosti-11-klass-4699152.html
https://infourok.ru/prezentaciya-na-temu-cilindry-i-cilindricheskie-poverhnosti-11-klass-4699152.html
https://infourok.ru/prezentaciya-na-temu-cilindry-i-cilindricheskie-poverhnosti-11-klass-4699152.html
https://infourok.ru/ponyatiya-konicheskoj-poverhnosti-konusa-ego-elementov-5784273.html
https://infourok.ru/ponyatiya-konicheskoj-poverhnosti-konusa-ego-elementov-5784273.html
https://infourok.ru/ponyatiya-konicheskoj-poverhnosti-konusa-ego-elementov-5784273.html
https://infourok.ru/ponyatiya-konicheskoj-poverhnosti-konusa-ego-elementov-5784273.html

o0pasyromias u oCh; IIOLa b OOKOBOU U
IOJIHOM MOBEPXHOCTH

Yceu€HHblil KOHYC: 00pa3yrolme u

https://infourok.ru/oporniy-

9 BBICOTA; OCHOBAHHUSA K OOKOBas konspekt-po-teme-usecheniy-
MIOBEPXHOCTh konus-3027115.html
N3o0pakeHne KoHyca Ha IMIIOCKOCTH.

Pa3Béprka koHyca. CeueHus KoHyca
10 (TUIOCKOCTBI0, MapauUIeIbHONW OCHOBAHHUIO,
Y IUIOCKOCTBIO, MPOXOISIIEH yepe3
BEPILHHY)
https://infourok.ru/prezentaciya-
KoMOMHALAS Te/l BpalleHHs 1 po—qeometrii—v—k_IaSS(_e_—reshenie—

11 zadach-na-kombinacii-

MHOTOTPAaHHHKOB mnogogrannikov-i-tel-
vrascheniya-2571144.html
MHororpaHHHK, ONUCaHHBIN OKOJIO chephl;

12 cdepa, BucaHHas B MHOTOTPaHHUK WJTH B
TEJIO BPAILLIEHUS

13 [TonsiTue 06 06BéMe. OCHOBHBIEC CBOMCTBA
00BEMOB TENT

https://infourok.ru/prezentaciya-
14 O0BEM nMIMHIpPA, KOHYCA po-matematike-obem-konusa-

cilindra-klass-3914807.html

https://infourok.ru/prezentaciya-

15 O06BEM mapa u rwiomaas cheps po-teme-obem-shara-ploshad-

sfery-4341948.html
[TogoOHbIE TEeNa B MPOCTPAHCTBE.
16 COOTHOIICHUS MKy TUIOIIAISTMHU

MMOBEPXHOCTEH, 00bEMaMK MOJOOHBIX TEI



https://infourok.ru/oporniy-konspekt-po-teme-usecheniy-konus-3027115.html
https://infourok.ru/oporniy-konspekt-po-teme-usecheniy-konus-3027115.html
https://infourok.ru/oporniy-konspekt-po-teme-usecheniy-konus-3027115.html
https://infourok.ru/prezentaciya-po-geometrii-v-klasse-reshenie-zadach-na-kombinacii-mnogogrannikov-i-tel-vrascheniya-2571144.html
https://infourok.ru/prezentaciya-po-geometrii-v-klasse-reshenie-zadach-na-kombinacii-mnogogrannikov-i-tel-vrascheniya-2571144.html
https://infourok.ru/prezentaciya-po-geometrii-v-klasse-reshenie-zadach-na-kombinacii-mnogogrannikov-i-tel-vrascheniya-2571144.html
https://infourok.ru/prezentaciya-po-geometrii-v-klasse-reshenie-zadach-na-kombinacii-mnogogrannikov-i-tel-vrascheniya-2571144.html
https://infourok.ru/prezentaciya-po-geometrii-v-klasse-reshenie-zadach-na-kombinacii-mnogogrannikov-i-tel-vrascheniya-2571144.html
https://infourok.ru/prezentaciya-po-matematike-obem-konusa-cilindra-klass-3914807.html
https://infourok.ru/prezentaciya-po-matematike-obem-konusa-cilindra-klass-3914807.html
https://infourok.ru/prezentaciya-po-matematike-obem-konusa-cilindra-klass-3914807.html
https://infourok.ru/prezentaciya-po-teme-obem-shara-ploshad-sfery-4341948.html
https://infourok.ru/prezentaciya-po-teme-obem-shara-ploshad-sfery-4341948.html
https://infourok.ru/prezentaciya-po-teme-obem-shara-ploshad-sfery-4341948.html

Konrtponsnas padora o remam "Tena

17 BpamieHus" u "O0bemMbI Ten"
18 BekTop Ha MI0CKOCTH U B MPOCTPAHCTBE
https://infourok.ru/slozhenie-i-
19 CrnosxeHue ¥ BHIYMTAHNE BEKTOPOB vichitanie-vektorov-
3887260.html
20 YMHOXEHHE BEKTOpa Ha YUCIIO
Pasnosxenne BekTopa 1o TpéM
21 HEKOMIUTaHapHBIM BekTopam. [IpaBuiio
napasuiefienuneaa
Pemenne 3ama4d, CBSI3aHHBIX C
22 IIPUMEHEHHUEM IIPaBWJI JEUCTBUM €
BEKTOpaMHU
[IpsiMoyronbHas cucteMa KOOpAUHAT B
23 npoctpanctse. KoopanHatel BeKTOpa.
[Ipocreiimme 3a1a4n B KOOpIMHATAX
VYron mexay Bektopamu. CKansipHOE https://mfourok.ru_/uqol-
24 mezhdu-vektorami-v-
TPOHBEACHHC BEKTOPOB prostranstve-5327425.html
o5 Brluucnenue yrioB Mex1y OpsIMbIMUA U
MJIOCKOCTSIMHU
https://infourok.ru/urok-
KoopanHaTHO-BEKTOPHBIN METOT IPU koord|r1atnovektorn|v-metod-
26 resheniya-
PCUICHHH TCOMCTPHHCCKHX 3alaT stereometrometricheskih-
zadach-1130873.html
97 KonTponbhas padota no teme "BekTtopsl
KOOpJMHATHI B MPOCTpaHCTBE"
28 [ToBTOpeHmE, 0600IICHNE 1



https://infourok.ru/slozhenie-i-vichitanie-vektorov-3887260.html
https://infourok.ru/slozhenie-i-vichitanie-vektorov-3887260.html
https://infourok.ru/slozhenie-i-vichitanie-vektorov-3887260.html
https://infourok.ru/ugol-mezhdu-vektorami-v-prostranstve-5327425.html
https://infourok.ru/ugol-mezhdu-vektorami-v-prostranstve-5327425.html
https://infourok.ru/ugol-mezhdu-vektorami-v-prostranstve-5327425.html
https://infourok.ru/urok-koordinatnovektorniy-metod-resheniya-stereometrometricheskih-zadach-1130873.html
https://infourok.ru/urok-koordinatnovektorniy-metod-resheniya-stereometrometricheskih-zadach-1130873.html
https://infourok.ru/urok-koordinatnovektorniy-metod-resheniya-stereometrometricheskih-zadach-1130873.html
https://infourok.ru/urok-koordinatnovektorniy-metod-resheniya-stereometrometricheskih-zadach-1130873.html
https://infourok.ru/urok-koordinatnovektorniy-metod-resheniya-stereometrometricheskih-zadach-1130873.html

cucremarusanus 3HaHuii. OCHOBHBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUHU

29

[ToBTOpeHuEe, 06001ICHNE 1
cucremMaru3anus 3HaHuin. OCHOBHbBIE
¢burypsl, hakThl, TEOPEMBI Kypca
TUTAHUMETPUH

30

31

32

33

[ToBTOpeHUE, 0600IICHNE 1
cUCTEMAaTH3anWs 3HAHUNA. 3a1aun
TUTAHUMETPUHU B METOJIBI HX PEIICHUS

[ToBTOpEeHME, 0000IIEHNE 1
cUcTeMAaTH3anus 3HAaHUH. 3a1auun
TUTAHUMETPUHU B METOJIBI HX PEIICHUS
[ToBTOpeHue, 06001IeHNE 1
cucteMaTu3anus 3HaHui. OCHOBHEIC
¢burypsl, pakTel, TEOPEMBI Kypca
CTepEeOMETPUH

Hrorosas KOHTPOJIbHAA pa60Ta

34

[ToBTOpenue, 0600IIEeHNE U
CHCTEMaTH3aINsI 3HAaHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34







YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






