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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 MHUPOBBIX TpPEOOBaHUN, NPEABSIBISIEMBIX K
MaTeMaTUYeCKOMy OOpa30BaHUIO, M TPaJAMIMA POCCUIMCKOTO 00pa3oBaHUSI.
Peanuzanus nmporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIETCHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOPA3BUTHUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
LEJIOCTHOCTh OOIIEKYJbTYPHOIO, JUYHOCTHOTO MW ITO3HABATEIIBHOTO pPAa3BUTHUSA
JUYHOCTU 00yYarOIXcsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEOHEro OOILEero
oOpa3oBaHusi OOYyCIIOBJIEHA MPAKTUYECKONW 3HAUYUMOCTHIO METANpPEIMETHBIX H
IPEAMETHBIX PE3YJNbTATOB OOYyYEHHS] T€OMETPUU B HAIPaBICHUU JUYHOCTHOIO
pa3BuTUg oOydaronmxcsi, GopMuUpoBaHUsA (DPYHKIMOHATBLHOM MaTeMaTHYECKOU
IPaMOTHOCTH, U3YUYEHHS JPYTUX y4eOHBIX NUCHMIUIMH. Pa3zButne y oOydaronmxcs
MPaBUJIBHBIX MPEACTABICHUM O CYIIHOCTH M TPOUCXOXKIECHUU T€OMETPUUYECKUX
aOCTpaKiMii, COOTHOIICHUH pPEAJIbHOIO0 M HUACAIBHOT0, XapaKTepe OTpaXKEHUs
MAaTEMATUYECKOM HAyKOW SBJICHUA M NPOLECCOB PEATBHONO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIU MATEMATHYECKOTO0 MOJIEITUPOBAHUS B HAYUHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MUPOBO33PECHUS
yYalUXCsl, a TaKKe KayeCTB MBIIUICHUS, HEOOXOAMMBIX JUIsl aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust siBAsieTCs OAHUM M3 0a30BBIX NMPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak oOOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHHUS Kak
JTUCIUTUIMH €CTECTBEHHO-HAYYHOUM HAMPaBIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlornyeckoe MbIUIeHHEe, (HOPMUPYEMOe TPH HM3YYCHHH OO0yYarOIIMMUCS
MOHATUHHBIX OCHOB T€OMETPHH M IIOCTPOCHHUH LIETIOYKH JTJOTHICCKUX YTBEPIKICHUN
B XOJIE pelIeHUs] TeOMETPUYECKUX 3a7ady, YMEHHE BBIJIBUTaTh M OINPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS IMPU PEIICHHHM 337a4 €CTECTBEHHO-
HAyYHOTO IIUKJIA, B YaCTHOCTH U3 Kypca (DU3UKH.

YMeHHe OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIUaIbHOTO ObITHS, Gdopma
OTpaXEHUSI OKPY’KAIOIIETO MHUPA, YCIOBHE YCIENTHOTO TO3HAHUS W aKTHBHOTO
npeoOpazoBaHusi  JAeWcTBUTENbHOCTH.  OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu O0ObBEIMHSAET pa3Hble BUABI y4eOHOM M TPYIOBOM N1€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHATBEHO BAXKHBIX KA4eCTB, MOITOMY aKTyaJlbHA
3amada (opmMupoBaHHS y O0OyYarOmUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JAEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[lens ocBoeHusi mporpaMmbl yueOHoro kypca «l'eomeTpusi» Ha 0a30BOM
ypoBHE o0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIBTYpPHOE pa3BUTHE
oOydaromuxcs  4epe3  oOecriedyeHHe  BO3MOXKHOCTH ~ NPUOOpPETeHHS |
UCIIOJIb30BAHUSI CUCTEMAaTUYECKHX TIE€OMETPUYECKHX 3HaHUM U JCHCTBUH,
crenupUYHBIX T€OMETPUH, BO3MOXKHOCTH YCIEIIHOTO MPOI0JKEHUs 00pa30BaHUs
M0 CTIEIMAIIBHOCTSIM, HE CBSA3aHHBIM C MPUKIIAIHBIM UCTIOIH30BAHUEM F€OMETPUHU.

[IporpaMmMa 1o reoMeTpuu Ha 0a30BOM YpOBHE TIIpeIHA3HA4YeHa MJIs
OOy4JaronuXxcst CpEAHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPy HCHHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuM obOpa3om, oOydaromuecs Ha
0a30BOM YypOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHYECKUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUM ¢ HEOOXOAWMBIC ISl JKU3HH B COBPEMECHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh HM3YYHTh T€OMETPHUIO Oojee
r1yOOKO, €CiiM B JajbHEWIEeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHATBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIMX 3amad. [IpHOpUTETHBRIMU  3aJa4aMH  OCBOEHHUS  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 knaccax gBisitoTCS:

e (opmMupoBaHue mNpeACTaBIECHUS O TEOMETPUM KaK dYacTH MHPOBOM

KYJIBTYPhI U OCO3HAHHE €€ B3aUMOCBSI3H C OKPYKAIOIITUM MUPOM;

e (opmMupoBaHuEe TpEACTaBIECHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BAXHEHIIMX MAaTeMAaTHUYECKUX MOJEISIX, MO3BOJISIONIUX OMKMCHIBATH
U U3y4aTh pa3HbIC SBIICHHS OKPYKAIOMIErO 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 (opMupoBaHMe yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSATHSAMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJay;
dbopMHpOBaHWEe yMEHHUS  IPOBOJIWUTH  HECJOKHBIE JIOKAa3aTeIbHBIC
pacCyXIICHUS B XOJI¢ PCIICHUS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE  HWHTCIUIGKTYyaJIbHBIX W TBOPYECKUX  CIOCOOHOCTEH
oOydJaromxcs, IMO3HAaBAaTEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
yYMEHUH, KpUTUYHOCTU MBIIIICHHUS;



e (opmupoBaHHe (GyHKIIMOHATBHOU I'PaMOTHOCTH, peeBaHTHOM
FEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEpPHOCTEH B peajbHBIX KU3HEHHBIX
CUTyalUsiX ¥ IPU M3YUYEHUU IOPYIHMX Y4YEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCHUMOCTENl U 3aKOHOMEpHOCTeH, (OpMyIHpOBaTh HUX Ha S3bIKE
TEOMETPUHU U CO3JaBaTh F€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI ammapar il PElIeHHUs MNPAKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, THTEPIIPETUPOBATh U OLIEHNUBATH ITOJIYYEHHBIE PE3YJIbTATHI.

OTINYUTENBHON OCOOEHHOCTBIO IPOrpaMMBbl SIBIISIETCS BKJIIOYEHHE B KypC
CTEPEOMETPUM B HA4aJle €ro H3y4deHWs 3aJ]ad, peIIaeMbIX Ha YPOBHE
MHTYUTHUBHOT'O MTO3HAHUA, U ONPEAECIEHHBIM 00pa30oM OpraHM30BaHHas paboTa Haj
HUMH, 4YTO CIHOCOOCTBYIOT pAa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIAPYET NMPOTEKAHUE MHTYUTHBHBIX IPOLECCOB, MOTUBUPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYyYEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3zBuUTHE NPOCTPAHCTBEHHBIX IPEIACTABICHUMN Y
YyYaIIUXC B Kypce CTEPEOMETPUM IPOBOJMTCS 3a CYET peuIeHUs 3a7ad Ha
CO3/JaHM€  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jay Ha  ONEpPUPOBAHUE
IPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HarJIIHOCTh, a OIEpUpPOBaHUE O0pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHNS.

OcHoBHbIE copeprkaresibHble TMHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukmny, «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Teia BpaleHus,
«BekTopsl U KOOPAMHATHI B IPOCTPAHCTBEY. DOPMUPOBAHUE JIOTHUECKUX YMEHUIN
pacnpenensercs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSM, HO M MO ToJaM
oOy4eHHUs Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHusl.

Conepxxanue o0pa3oBaHUs, COOTBETCTBYIOLIEE MNPEAMETHBIM pe3yibTaTaM
OCBOCHMsI paboyell mporpaMmbl, paclpeneNéHHbIM [0 TroaaM oOy4eHwus,
CTPYKTYPUPOBAHO TakuM o0O0pa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJII0ICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIyI0 CHUCTEMY T€OMETPUYECKUX MNPEJCTaBICHUNA OOYydYaroluXCsl, paclIupss U
yriyosisas e€, o0pasyst MpoYHble MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydenue reomeTpun oTBOIUTCS 2 yaca B Heaento B 10 kinacce u 2 yac B
Hezaento B 11 kmacce, Bcero 3a Ba roga ooydenus - 136 yueOHbIX 4acoB.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

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

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpeummBaronmecs npsamble. [lapajuiensHOCTE NpsAMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
[ApAJUIEIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMH; YIOJd MEXAY MNpPSMbIMU B IPOCTPAHCTBE.
[TapauienbHOCTH IJIOCKOCTEM: MapajiyieIbHbIC TJIOCKOCTH; CBOICTBA
napajienbHbIX IUiockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajjiesenunea; NoCTPOeHUE CEYEHUH.

[lepnieHAUKYIAPHOCTD NPSIMOW U IUIOCKOCTU: NEPIECHANKYJISPHBIC MPSIMbIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUICIBHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpemMa O NpsSMOu
MEPIIEHAUKYJISIPHON TUIOCKOCTU. YTIIBI B IIPOCTPAHCTBE: YIOJ MEXAY MPAMON U
IUIOCKOCTBIO;  JBYTPAaHHBIM  YroJj, JIMHEWHBIM yroJl  JABYTPAHHOIO  yIJia.
[lepnieHaAUKYISP U HAKJIOHHBIE: PACCTOSIHUE OT TOUKHU JI0 TIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 1O  IUIOCKOCTH,  TPOEKIUs  QUrypsl Ha  IJIOCKOCTb.
[lepneHAUKYISAPHOCTh  TUIOCKOCTEM: NPU3HAK  MEPHEHAUKYJSIPHOCTH  JIBYX
IIOCKOCTEN. TeopeMa 0 TpEX MEepIEHINKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yromapHas
MpuU3Ma; rpaHd U OCHOBAHUS MPU3MBbI; MpsiMas U HAKJIOHHAsS MPU3MBI; OOKOBAsI U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajuielienunes U ero cBoicta. l[lupamupa: N-yroiapHas nupamujaa, rpaHd U
OCHOBaHHE MUPaMUIbl; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMUIBI;, PABUIIbHAS U
yCceu€HHasd mnupaMuaa. OJIEMEHTbl Mpu3Mbl U nupamuiabl. [IpaBuiibHBIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs THpPaMUJIa;, MpaBUJIbHAs TPEYrojibHasi MUpPaMHUAA W TPaBUIIbHBIN
teTpadap; KkyO. IlpencraBieHne o TMpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMHU/IBI.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIIBHO TOYKH, MPSIMOU,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBWIbHBIX MHOTOTPAHHHUKAX.



Brruncnenre 571€MEHTOB MHOTOTPAHHWKOB: pEOpa, IuUaroHaid, YIJIBL
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTH NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoW mnupamuiabl. [lonstue o0 o0BéMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

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

11 KIIACC

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTop Ha miockocTu U B mpocTpaHcTBe. ClloKEHNWE U BEBIYMTAHUE BEKTOPOB.
YMHOKEHHE BEeKTOpa Ha 4ucio. Pa3noxkeHue BeKTopa Mo TpéM HEKOMILIAHAPHBIM
BekTopaMm. IlpaBuno mapamnmenenunena. Pemenwe 3amay, CBS3aHHBIX — C
NPUMEHEHUEM TIpaBWJl JACUCTBHM € Bekrtopamu. lIpsMoyronpHas cuctema
KoopAuMHAT B ImpocTpaHcTBe. Koopaunatel BekTopa. IIpocreitmne 3amaun B
KOOpJIMHATax. YTol Mexay BekTopamu. CKalspHOE MPOU3BEIECHUE BEKTOPOB.
Briuncnenue yrioB Mexy NPSMBIMU U TIOCKOCTAMHU. KoOpanHATHO-BEKTOPHBIM
METOJ| IIPU PELICHUU T€OMETPUUECKUX 3a]1ay.

Tena Bpamenust

HunuHapuyeckas MTOBEPXHOCTB, oOpazyrolue HWIAHAPUYECKOU
MMOBEPXHOCTH, OCh IWJIMHIPUYECKOW TMOBEPXHOCTU. I[lwimHIp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, 0Opa3yrolias M OCh, IUIONIaJAh OOKOBOM M IOJHOMN
MTOBEPXHOCTH.

KoHnueckass OBEpXHOCTh, 00pa3yromye KOHHYECKOW MOBEPXHOCTH, OCh H
BepIIMHA KOHWYECKOH MmoBepXHOCTH. KOHYC: OCHOBaHWE M BEpIIMHA, 00pa3yromias
U OCb, IUIOMIaJb OOKOBOM U TIOJHOM TOBEPXHOCTU. YCEUEHHBIH KOHYC:
oOpa3yrolye U BICOTa; OCHOBAaHUS U OOKOBasi TOBEPXHOCTb.

Chepa u map: 1eHTp, paguyc, AUAMETpP; IJIOMIATL MOBEPXHOCTH ChEpHI.
B3anMHoe pacrionoxenue chepsl U IMIIOCKOCTH, KacaTellbHAS IUIOCKOCTh K cdepe;
I01aab chephl.

N300paskeHne Ten BpalleHus Ha TNIOCKOCTH. Pa3BépTka mUIMHIpa U KOHYCA.

KoMmOuHanuu Tem BpalieHuss YW MHOTOTPAaHHUKOB. MHOTOTPaHHUK,
OMMMCAHHBIA OKOJIO cdephl; cdepa, BNHUCAHHAS B MHOTOTPAHHUK, WA TEJO
BpaICHUS.

[Tonsarue 06 06bEMe. OCHOBHBIE CBOMCTBA 00bEMOB Te. Teopema 06 00BEME
MPSMOYTOJIBHOTO Tapajuiesienunena u ciaeactBuss u3 He€. OO0béM 1mIMHIpA,
konyca. O0BEM mmapa u mIomass chepsl.



[Tomo6ueie Tena B mpoctpaHcTBe. COOTHOIIECHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00bEMaMU MOJOOHBIX TEN.

Ceuenus mwiMHApa (TApaJUIENIbHO M NEPHEHAMKYJAPHO OCH), CEYEHHUS
KOHyca (MapajijieIbHOE OCHOBAaHUIO M IPOXOJSIIEE Yepe3 BEPIIMHY), CEUCHUS
mapa.

INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUSA MPOTPaMMbl y4EOHOTO MpeaMeTa
«MaremaTrka» XapakTepu3yrTCs:

I'paknanckoe BocnMTaHue:

c(hOpMUPOBAHHOCTHIO TPAXKAAHCKON MO3UIIUKA O0YYAIOIIETOCs KAaK aKTUBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOrO OOIIECTBa, MPEICTABICHUEM O
MaTeMaTHYECKUX OCHOBaxX ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
poLenyp TpaxIaHCKOTO oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), yYMEHUEM
B3aUMOJCUCTBOBATh C COLUUAIBHBIMA HHCTUTYTAMU B COOTBETCTBUU C HX
(GYHKIUSMY 1 HA3HAUYCHHUEM.

ITaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMHUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUYHOCTH, YBAXKCHHS K
MIPOLUIIOMY Y HACTOSALIEMY POCCUMCKOW MAaTE€MAaTHUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUSAM POCCUMCKUX MAaTEMATUKOB U POCCUMCKONM MaT€MaTUYECKOW IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTMX HayKaxX, TEXHOJOTUsX, cpepax
SKOHOMUKHU.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapo/a;
c(hOpPMUPOBAHHOCTbIO  HPABCTBEHHOT'O  CO3HAHUS, HATHUYECKOTO0  TOBEACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JEITEIbHOCTHIO
y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIa/ia B TOCTPOCHHUE YCTOMUHMBOTO Oy TyIIETO.

JcTeTHYeCKOEe BOCIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKIIOYAsl ICTETUKY MATEMaTHYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3a1ad, peLIeHUH, pacCyKICHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

dusnyecKoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
WHTEpecax 37J0pOBOTO U O6e30macHOro oOpa3a KU3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMHUTAHHUE, COATTAHCUPOBAHHBIM PEXUM 3aHSATUU U
OTHbIXa, peryJsipHas busnueckas aKTUBHOCTb); bu3nYecKoro



COBEPIICHCTBOBAHUS, npu 3aHATUAX CIIOPTUBHO-03/I0POBUTEIBHOI
JEeATEIbHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYyJy, OCO3HAHUEM ILIEHHOCTH TPYIOJIOOUS; UHTEPECOM K
pasnmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JCSATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MNPWIOKEHUSIMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOP
Oynymel mnpodeccnrt W peamu30BBIBATh COOCTBEHHBIC >KM3HCHHBIC IIJIAHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caM000pa30BaHUIO HA MPOTSKEHUU BCEU IKU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKUX 3aJ1a4 MaTEMaTHYECKON HAPaBICHHOCTH.

JIKOJIOTMYECKOoe BOCIIMTAHUE:

c(hOpPMUPOBAHHOCTBIO JKOJOTUUYECKON KYyJIbTYphl, MOHMUMAHWUEM BIIMSHUSA
COI[MATIbHO-?)KOHOMUYECKUX MPOILIECCOB HA COCTOSTHUE MPUPOJHON U COLMATBHOMN
Cpellbl, OCO3HaHUWEM TJ00aJbHOTO XapakTepa HSKOJOTUYECKHX MpolJieM;
OpUCHTaIlMel Ha NMPUMEHEHUE MAaTeMaTHYECKUX 3HAHUW ISl peIlleHUs 3a1ad B
0o0JIaCTU OKpYXalolle cpelbl, IUIAHUPOBAHUS TMOCTYNKOB M OLEHKH UX
BO3MOXKHBIX MOCJEACTBUM JIJIs1 OKPY>KAIOIIEH Cpe/Ibl.

LleHHOCTH HAYYHOI'0 NO3HAHUS:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKH M  OOUIECTBEHHOM  MPAKTUKH, T[OHUMaHUEM
MaTeMaTUYECKOW HayKh Kak c]epbl 4eToBEUECKOW MIesATeNbHOCTH, JTaroB €&
pa3BUTHA M 3HAYUMOCTH I Pa3BUTHUS IIMBHIM3ALMH;, OBJIAJCHUEM S3bIKOM
MaTeMaTUKH ¥ MAaTeMaTUYECKOW KyJIbTYypOW KakK CpPEICTBOM IIO3HAHUSA MUPAa;
TOTOBHOCTBIO OCYIIECTBISITh MPOEKTHYID M MCCIEAOBATEIbCKYIO JESTEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtamnpenMeTHbIE Pe3yJIbTaThl OCBOCHUS IMPOTPaMMbl YUEOHOTO TMpeaMeTa
«MaremaTtuka XapaKTEPU3yIOTCS OBJIAJICHUEM YHUBEPCATHHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAIbHLIMU — KOMMYHUKAMUBHBIMU
oeticmseusiMU, YHUBEPCANbHbIMU PeCYNAMUBHBIMU OCUCTBUAMU.

1)  Vuusepcanvnvie  noznasamenvhvle — Oelicmeus, — 00eCneuU8arOm
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOYECCO8 00VUAOWUXcs (0c8oeHue
Memo008  NO3HAHUSL — OKpyJcarowe2o  Mupa,  NpuUMeHeHue  J02UYeCcKUx,
UCCIe008amMeNbCKUX Onepayuli, yMeHull pabomams ¢ uHgopmayueti).

ba3oBble Jiornueckue aeicTBUA:

e BBIBIIATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC MPU3HAKA MAaTEMaTHICCKUX

OOBEKTOB, TOHSATUN, OTHONICHUN MEXAY MOHATUAMH, (HOPMYITHUPOBATH
OTIpEeNIeICHUs]  TOHSATUH; YCTAaHABIMBATh CYIIECTBEHHBIA  TPHU3HAK



KJIaCCU(UKALMU, OCHOBAHUA A1 OOOOIIEHHS W CpaBHEHUS, KpUTEPUU
IIPOBOJMMOTI0 aHAJIN3a;

BOCIIPUHUMATh, (QOpPMYyJIUpOBaTH U  MpeoOpa3oBBIBATh  CYKICHUS:
YTBEPAUTENIbHbIE W OTPULIATENbHBIE, €AMHUYHBIC, YacTHbIE U OOIIHE;
YCIIOBHBIE;

BBISIBISITH ~ MATEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aUMOCBS3UM U
npoTuBOpeursi B (paKTaxX, JAaHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX;
npegiaraTb  KpUTEpUU s BBISIBICHUS  3aKOHOMEPHOCTEM U
MIPOTUBOPEUNH;

JieNaTh BBIBOJABI C MCIIOJNIB30BAHMEM 3aKOHOB JIOTMKH, AECTYKTUBHBIX U
WHIYKTUBHBIX YMO3AKIIFOUEHHH, YMO3aKIIFOUEHH 110 aHAJIOTUH;
IIPOBOJUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKUX
YTBEPKACHUN (IIpsIMbIE U OT IMPOTHUBHOTO), BHICTPAWBATh apIyMEHTALIMIO,
OPUBOJUTH MPUMEPbl U KOHTPHPUMEPHI; OOOCHOBBIBaTH COOCTBEHHBIE
CY’KJI€HUS U BBIBOJBL;

BBIOMpATh CIoco0 pemeHuss ydyeOHOW 3aaud (CpaBHUBATH HECKOJIBKO
BApUMAHTOB peELIEHUs, BBHIOMpaTh Hauboiee MNOAXOAAIIMN ¢ Y4ETOM
CaMOCTOATEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciienoBarejbcKue 1eHCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKUM MHCTPYMEHT MO3HAHMUS,
(bopMynIupoBaTh BOMNPOCHI, (UKCUPYIOLIME MPOTUBOpEUYUE, MpolIemMy,
yCTaHaBIMBaTh HMCKOMOE€ M  JlaHHO€, (OpMHUPOBATH  TUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIINIO, MHEHHUE;

IIPOBOJUTH CaMOCTOSITENIbHO CIUTaHUPOBAHHBIM HKCIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
OOBEKTa, SBJICHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BbEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

CaMOCTOATENLHO (POPMYIMPOBATH 000OIIEHUS U BBIBOJBI IO PE3yJIbTaTam
MPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JAOCTOBEPHOCTH
MOJIYYEHHBIX Pe3yJIbTaTOB, BEIBOJIOB U 0000IICHMIA;

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE TMPOLECCA, a TAKKE BBIABUTAThH
IPEIOJIOKEHUS O €T0 PAa3BUTUHU B HOBBIX YCIIOBUSX.

Pa6ora c undopmanueii:

BBIABJIATE JePUIUTHI MHPOpMAIINK, JaHHBIX, HECOOXOAUMBIX JJII OTBETa
Ha BOIIPOC U JJIsI pELICHUS 3a/1a4K;

BBIOMpaTh  WHGOpPMAIMIO W3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
pa3TUYHBIX BUIOB B (POPM MIPENCTABIICHNUS,



2)

CTPYKTYpUpPOBaTh WHGOPMAIIUIO, IPECTABIATh €€ B Pa3InYHbIX Popmax,
WLTIOCTPUPOBATH TpaduvecKH;
OLIEHUBATh Ha/IEKHOCTD uH(bOpMaIuu o CaMOCTOSITEJIEHO
cOpMyYIHPOBAHHBIM KPUTEPHSIM.

Vuueepcanvnuvie KoMMyHukamuenwvle Oelicmeus, — 0Oecneuusarom

CchOpMUPOBAHHOCMb COYUATLHBIX HABLIKOB 0OVYAIOUWUXCSL.
Oo0menue:

BOCIIPUHUMATh M (QOpPMYJIHpPOBaTH CYXKJIEHHUS B COOTBETCTBUU C
YCJIOBUSIMHU U LIEJIIMU OOILIEHHUSI; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3pEHHSI B YCTHBIX M MUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHHS IO
XOJly pelleHus 3a/1a4yi, KOMMEHTUPOBATh MOJYyUYEHHBIN pPe3yJIbTaT;

B X0J1€ 00CY>KIEHUS 3a/1aBaTh BOIPOCHI MO CYHIECTBY 00CYK/1a€MOM TEMBI,
npo0JIeMbl, periaeMoi 3a/1auu, BbICKAa3bIBATh UJIEH, HAIlEJICHHBIE HA TIOUCK
pEUIeHUs; CONOCTaBIATh CBOU CYXKIEHHS C CYXICHHSIMH JIPYTHUX
YYaCTHUKOB JHanora, oOHapy>KMBaTh pa3linuyuMe U CXOJICTBO IMO3ULIHNA; B
KOPPEKTHOU GopMme (hopMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHHUS;
NPEACTaBIATh  pE3yJbTaThl  PEIICHHUd  3aJa4yd,  SKCIEPUMEHTA,
UCCIIEIOBaHMsI,  INPOEKTAa;  CAMOCTOATEIbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YU4ETOM 3a/1a4 MPE3eHTAuU U OCOOEHHOCTEN ay JUTOPHUH.

CorpyaHu4ectBo:

3)

NOHMMAaTh W  HCMOJb30BaTh  MPEUMYIIECTBA  KOMAHIHOM U
VHAMBHUIYyaJIbHON pabOThI PU pElIEeHNH Y4eOHbIX 3a/1a4; MPUHUMATh 11eJIb
COBMECTHOHN JESITENbHOCTH, IJIAHUPOBATh OPraHU3AIMI0 COBMECTHOM
paboThI, pacnpeaeNsTh BUABI padoT, JOTOBAPUBATHCA, 00CYKIATh MPOIECC
U pe3ybTaT paboThl; 0000111aTh MHEHUS HECKOIBKHUX JIFOJICH;
y4acTBOBaTh B IPYNIOBBIX (hopmax paboThl (00CYX1eHHs, 0OMEH MHEHUH,
«MO3rOBbIE IITYPMBD» W UHBIE); BBINOJHITH CBOIO 4YacTb pabOThl U
KOOPAMHUPOBATh CBOM JIEHCTBUS C JPYIMMH 4YJI€HAMH KOMaHJbI;
OLICHWBATh KadeCTBO CBOETO BKJIaJa B OOIIUN TMPOAYKT MO KPUTEPHUSM,
c(OopMyIMPOBaHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

Vuueepcanvnvie  pezynamuenvie  Oeiicmeus, obecneuusaiom

Gdopmuposarue cCMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranuzamnus:

COCTaBJISITh IJIaH, AJITOPUTM PEIICHHUS 3a]1auM, BEIOUPATh CIIOCO0 peleHus
C YU4ETOM MMEIOUIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEMH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C Y4ETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:



e BIAQJETh HABBIKAMU TIO3HABATEIHLHON pedieKcur KaKk OCO3HAHHS
COBEPIIIAEMbIX JIEHCTBUN W MBICIUTEIBHBIX MPOIECCOB, UX PE3YIbTATOB,
BJIQJIETh CHOCOOAMM  CaMOMPOBEPKH, CaMOKOHTPOJIA Tpolecca u
pe3yJbTaTa peleHus MaTeMaTUYeCKOn 3a/1auu;

e TMpPEABUACTH TPYIHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh IpU pEUICHUU
3a/ladyd, BHOCHTh KOPPEKTHUBBHI B JIEATCILHOCTh HA OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAMJICHHBIX OITMOOK, BHISBICHHBIX TPYIHOCTEH;

e OIIGHUBATh COOTBETCTBHE pE3yJbTaTa WEIHM U YCJIOBHUSIM, OOBSICHSTH
OPUYUHBI JTOCTUKEHUS WIM HEJOCTHXKEHUSI PEe3yJIbTaTOB JEATEIbHOCTH,
HAXOJIUTh OIMUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJIBTATDBI

10 KVIACC

OnepupoBarh NOHATUAMU: TOUYKA, IPsIMasi, INIOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUM M CIEJICTBHUS M3 HHUX IPU PEIICHUH
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUIAMU: NAPALUIETBHOCTD U MEPIEHAUKYISIPHOCTD MPSMBIX
U IIJIOCKOCTEHN.

KnaccuduumpoBate B3aMMHOE pPAacHOJIOKEHHE MPSAMBIX U IUIOCKOCTEH B
POCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPaHHBIA yroj, TpaHUd ABYTPAHHOTO Yrija,
peOpo IBYTpaHHOrO yIJla; JMHEWHBIM Yroj ABYIPAaHHOTO YIJa; IpalycHas mepa
JBYT'PaHHOT'O yTJIa.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHMK, BBITYKIJIBIA M  HEBBITYKJIIbIHI
MHOTOIPAHHHK, 3JIEMEHTHl MHOTOI'PaHHUKA, MPABUJIbHBI MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABI MHOTOIPAaHHHUKOB (IMpaMuIa; NpPU3MA,
IPSIMOYTOJIBHBIN Mapaienenumnes, Ky0).

KnaccupummpoBate  MHOTOTpaHHHKH,  BbIOMpass ~ OCHOBaHUS  JUIA
Kiaccuukanuy (BBIMYKJIbIE M HEBBIMYKJIbIE MHOTOTPAHHUKHW; TPABUIIbHBIC
MHOTOTPAHHUKH; TIPSIMbIE M HAKJIIOHHBIE MPU3MBI, apajuieIeIUuIeabl).

OnepupoBaTh MOHATUSMHU: CEKYIas MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEYEHUH, NCTIOIBb3YSl METO/I CJICOB.

CtpouTh ceyeHUsT MHOTOIPAHHUKOB METOJOM  CJI€AOB, BBINOJHATh
(BBIHOCHBIE) TIOCKHE YEPTEXH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUA
CBEpXY, COOKY, CHU3Y.

Pemmars 3aaun Ha HaxXOXKJIEHHE TEOMETPUUYECKUX BEJIUYUH MO 00pas3iam Win
QIrOpUTMaM, MPHUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PELICHUH
CTaHJAPTHBIX MAaTEMaTHYECKHUX 3a/lad Ha BBIYMCIIEHUE PACCTOSIHUM MEXIY ABYMS



TOYKAaMH, OT TOYKA JO TPSIMOM, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMHUCS TTPSMBIMHU.

PemaTte 3a1aun Ha HaXOXKACHUE TEOMETPUICCKUAX BEJIMYMH MO 00pasimam Wiu
aITOPUTMaM, TIPUMCHSS W3BECTHBIC AHAIUTUYCCKUE METOJbI TPH PEIICHUU
CTaHJAPTHBIX MaTeMaTHYECKUX 3a7ad Ha  BBIYKHCICHHE YIJIOB  MEXKIY
CKPEIIMBAIOMUMHUCS ~TPSIMBIMH, MEXKIy TPSIMOA H TUIOCKOCTBIO, MEXIy
TJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Beraucisite 00bEMBI U TUIOMIAAN TOBEPXHOCTEH MHOTOTPAaHHUKOB (TIpH3Ma,
nupamMuga) ¢ TOpUMEHEHHEM (GOpPMYJ; BBIYHCIATH COOTHOIICHUS MEXTY
TUIOMIAASIMU TTOBEPXHOCTEH, 00bEMaMU TI0I0O0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHATHSIMH: CHMMETPUS B TIPOCTPAHCTBE;, IICHTP, OCh H
MJI0CKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPUHU (DUTYPHI.

W3BnekaTh, MpeoOpa3oBbIBaTh W HHTEPIPETUPOBATH HHOpMALHIO O
MIPOCTPAHCTBEHHBIX I'€OMETPUUECKUX (PUTypax, MpeJCTAaBICHHYIO Ha YepTekax U
PUCYHKaX.

[IpumeHsaTh TeoMeTpudeckue (AaKThl AT PEMICHUS CTEPEOMETPUUCCKUX
3a/1a4, MPEATOIAraroIIuX HECKOIBKO MIAroB PEIICHUS, €CIIH YCIOBUS TIPUMCHEHUS
3aJ1aHbI B IBHOH (hopme.

[IpuMeHAT,  MpOCTEHIIMEe TMpPOrpaMMHBIE  CpEICTBA M DAJICKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI TPU PEIICHUH CTEPEOMETPUUICCKUX 3a71ad.

[IpuBOAMTH TIPUMEPHI MATEMATUYCCKUX 3aKOHOMEPHOCTEH B MPUPOJE H
JKW3HH, PaCIiO3HABATh MIPOSBIICHUE 3aKOHOB I'€OMETPHUHU B HCKYCCTBE.

[IpyMeHATh TOJIYyYCHHBIC 3HAHMUS Ha TPAKTUKE: aHAJU3UPOBATh pPEabHBIC
CUTyalldd W TPUMEHATh HM3YUYCHHBIC TIOHATHS B TMPOIECCE ITOMCKA PEIICHHS
MaTeMaTH4eCKn CHOPMYITMPOBAHHON TIPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyalli Ha S3BIKE TEOMETPUH, WCCIEIOBaTh ITIOCTPOCHHBIE MOJACIHA C
HCIIOJIb30BaHUEM I'eOMETPHUUYSCKUX MOHITHI U TeOpeM, arlrapara ajareOpsl; peniaTh
MPaKTHYECKUE 3a7a4H, CBSI3aHHbIE C HAXOXKICHHEM T€OMETPHUUCCKUX BEITHYHH.

11 KJIACC

OnepupoBaTh NOHSATUEM BEKTOP B MPOCTPAHCTBE.

BbInonHATE [EUCTBUSL CIOKEHUST BEKTOPOB, BBIYMTAHUS BEKTOPOB W
YMHOKEHHSI BEKTOPA Ha YUCIIO0, OOBACHATH, KAKUMH CBOWCTBAMHU OHU 00JIaJIato0T.

[IpuMeHsTh NpaBuiIO NapasuiesenuIeaa.

OnepupoBaTh NOHATUAMU: IEKAPTOBBI KOOPAUHATHI B POCTPAHCTBE, BEKTOP,
MOJIyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, YIroJ MEXIY
BEKTOpPaMHM, CKaJISIPHOE NMPOU3BEAECHNE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIC
BEKTOPBI.



HaxonuTh cyMMy BEKTOPOB M TIPOM3BEACHUE BEKTOPA HA YMCJIO, YTOJ MEXKIY
BEKTOpaMH, CKaJIpHOE TMPOU3BEACHUE, PACKIAIbIBaTh BEKTOp IO JBYM
HEKOJUTUHEAPHBIM BEKTOpaM.

3aiaBaTh IIOCKOCTh YPAaBHEHUEM B JIEKapTOBOM CHUCTEME KOOPAUHAT.

[TpumeHaTh TeomeTpudeckue (aKThl I PEHICHHsS CTEPEOMETPUICCKHIX
3a]a4, MPEANOIaraloluX HECKOJIBKO 1IaroB PELICHHs, €ClIA YCIOBUS MPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

Pemarp mpocreiiime reoMeTpuuecKrde 3ajadyd Ha TPUMEHEHHE BEKTOPHO-
KOOPIMHATHOTO METO/A.

Pemarp 3amaunm Ha JOKa3aTENIbCTBO MAaTEMAaTHYECKUX OTHOINCHUH U
HaXOXKJEHUE TEOMETPUICCKUX BEIMYUH MO 00pasiaM WM alrTOPUTMaM, TIPUMEHSIS
W3BECTHBIC METOIBI TIPH PEIICHNUN CTAaHAAPTHBIX MAaTEMAaTHUYECKUX 3a/1ad.

[IpumeHsaTh TpocTeilliie MpOrpaMMHBIE  CpPEJACTBA W 3AJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI NPU PEIICHUU CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOoAMTH TIPUMEPHI MATEMATHYCCKUX 3aKOHOMEPHOCTEH B TMPHUPOJE H
KU3HU, paclio3HABaTh MPOSBICHUE 3aKOHOB TEOMETPHUHU B CKYCCTBE.

[IpuMeHATh TMONMy4YeHHBIC 3HAHWUS HA TMPAKTHKE: aHAJIM3UPOBATh pPEabHBIC
CUTyallUM W TPUMEHSTh HM3yYCHHbIE TOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTU4YeCKu CPOPMYJIMPOBAHHON MPOOJIEMBI, MOJACIUPOBATH pPEATbHbBIC
CUTyalldd Ha S3bIKE TEOMETPHH, WCCIEAOBaTh IMOCTPOCHHBIE MOJEIH C
WCITOJIb30BAaHUEM TEOMETPHUUCCKUX TIOHITHI M TEOpPEM, anmapara aareOphl; pemarhb
MPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOXKIEHUEM I€OMETPUUYCCKUX BEITUUHH.

OnepupoBaTh MOHATUSAMH: LUIUHAPUYECKAs TOBEPXHOCTh, OOpa3yroIIue
MUJIMHAPUYECKON  TIOBEPXHOCTH;  IWJIMHIAP;  KOHUYECKas  IMOBEPXHOCTH,
o0pa3yrolre KOHNYeCKOH TOBEPXHOCTH, KOHYC; ceprudecKasi MOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (HUIMHIP, KOHYC, cdepa u map).

OOBIICHATH CIIOCOOBI MOTYUYEHUS TEJT BPAIECHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATHSIMHU: IMIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CeTMEHTA; IIapOBOW CJIOH, OCHOBaHHE IAPOBOTO CIJIOS, BHICOTA IIAPOBOTO CIIOS;
LIapOBOU CEKTOP.

Berauciste  00BEMBI M TIJIOMIQTM  TIOBEPXHOCTEM  TeN  BpalleHWUS,
T€OMETPUYECKUX TeJ C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TOHATHUSMH: MHOTOTPAaHHUK, BIIMCAHHBIH B chepy H
ONMMCAHHBIA OKOJIO cdepsl; cdepa, BOHCAaHHAS B MHOTOTPAHHUK WU TEIO
BpaIeHusl.

BBIYUCIISTE COOTHOMICHHUSI MEXIY TUIOMAASIMU MOBEPXHOCTEH U 00bEMaMu
MOT00HBIX TE.



N3o00paxaTth u3yudaemble (UTYypbl OT PYKH U C MPUMEHEHHEM MPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BBITTONHATH (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
¢buryp: BUz cBepXy, COOKY, CHU3Y; CTPOUTH CEUEHHUS TE€J BPAILCHHUS.

W3Bnekatrb, WHTEPHPETUPOBATH U IPeoOpa3oBbIBaTh HH(MOPMALKIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax U
PUCYHKaX.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanuecTBo 4acoB

JuaekTpoHHbIe (HU(POBHIE)
o0pa3oBaTe/ibHbIE pecypchl

Ne HaumeHoBaHue pa3iesioB U TeM
n/n NPOrpamMMbl
KonTpoabubie
Bcero
padoThI
1 BBeJIeHHE B CTEPEOMETPHIO 10 https://resh.edu.ru/subject/17/10/
5 [IpsiMBbIE ¥ TUIOCKOCTH B IPOCTPAHCTBE. 12 1 https://resh.edu.ru/subject/17/10/
[TapaniensHOCTh IPSIMBIX U TIIIOCKOCTEH
3 [lepnieHAUKYIIAPHOCTD NPSIMBIX U 12 https://resh.edu.ru/subject/17/10/
IJIOCKOCTEH
4 VYTriabl MeXAy NPSIMBIMU U TNIOCKOCTSIMU 10 1 https://resh.edu.ru/subject/17/10/
5 MHOTOrpaHHUKH 11 1 https://resh.edu.ru/subject/17/10/
6 OGbEMBI MHOFOTPAHHIKOB 9 1 https://resh.edu.ru/subject/17/10/
7 [ToBTOpEHME: ceueHusl, paCCTOSTHUSA U YTIIbI 4 1 https://resh.edu.ru/subject/17/10/
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

11 KJIACC

dyeKkTpoHHbIE (LM pPOBbLIE)
KosmuecTBo yacoB oOpa3oBaTe/ibHbIE pecypchl
HanmeHnoBaHMe pa3aesioB U TeM
Ne ni/m
NMpOrpamMmbl
KonTposbHbie
Bcero
padoThbI
1 BekTopsl 1 KOOpAMHATEI B IPOCTPAHCTBE 10 1 hitps://resh.edu.ru/subject/17/11/
2 Tera Bparmenus 12 1 https://resh.edu.ru/subject/17/11/
3 OGLEMEL TeuT 5 1 https://resh.edu.ru/subject/17/11/
[ToBTOpEeHue, 060011IEHHE,
4 P HeTH 7 1 https:/educont.ru/
CUCTEeMaTH3alusl 3HAaHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34 4



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://educont.ru/

IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne i/

Tema ypoka

OCHOBHBIE NOHATHUS CTEPEOMETPUU:
TOUKa, MpsMasi, INIOCKOCTh, IPOCTPAHCTBO.
IIpaBuia n3o6paxeHus! Ha PUCYHKAX:
1300pakeHus MII0CKOCTEH, MapajuleabHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

Ilonstus: MnepeCCKaromuecs MmIOCKOCTH,
nepeceKarommecs npsaMast v rmjiI0CKOCTb

KoanuecTBo 4acoB

Jdara uzydyenus

Bcero

KoHnTtpousb
HbIe
padoThbI

IIo niany | ITo akrty

DJIeKTPOHHbBIE

nugposeie
o0pa3oBaTte/ibHbIE

pecypchl

https://resh.edu.ru/subje
ct/17/10/

IlonsThs: MEPpECCKArOIMECs IMIOCKOCTH,
InepeceKarommecs npsaMas U rmiI0CKOCTb

3HAKOMCTBO C MHOTI'OrpaHHUKaMH,
I/I306pa)KeHI/IC MHOI'OT'PaHHHUKOB Ha
PUCYHKaX, Ha IPOCKIMOHHBIX YEPTEIKAX

HauanbHble cBefieHUs 0 KyOe U mupamu/e,
uX pa3BEépTku U Moaenu. CeueHus
MHOT'OI'PaHHHKOB

HauanpHbie cBenenns o kyOe u mupamuie,

uX pa3BEépTku U Moaenu. CeueHus
MHOT'OI'PaHHHKOB

TToustue 00 aKCMOMATHYECKOM
MTOCTPOCHUU CTEPEOMETPUN: AKCUOMBI



https://resh.edu.ru/subject/17/10/
https://resh.edu.ru/subject/17/10/

CTEPEOMETPHUH H CIICICTBUA U3 HUX

Ilonsatue 06 akCHOMATUYECKOM

8 MOCTPOCHUH CTEPEOMETPUH: AKCHOMBI
CTEPEOMETPHUH U CIIEJCTBUS U3 HUX
[TonsATHE 06 aKCHOMAaTHYECKOM

9 IIOCTPOCHUH CTEPEOMETPUU: AKCHOMBI
CTEPEOMETPUH U CIIEJCTBUS U3 HUX
[TonsATHe 06 aKCHOMAaTHYECKOM

10 MIOCTPOCHUU CTEPEOMETPUU: AKCHOMBI
CTEPEOMETPHUH U CIEJCTBUS U3 HUX
B3anMHOe pacnoniokeHue NpsMbIX B

11 IPOCTPAHCTBE: IepeceKaromuec,
napajJiesibHble M CKpeIlBaoLIMecs
IpsIMble
[MTapannenbHOCTh MPSMBIX B TUIOCKOCTEH B

12 MPOCTPAHCTBE: apayieNIbHbIC TPSMBIC B
MIPOCTPAHCTBE; MAPAIIIEIIEHOCTD TPEX
MPSIMBIX
[TapannenbHOCTh MPSMBIX B TUIOCKOCTEH B

13 npoctpancTse: [lapannensHocTs MpsMoi
Y TUTOCKOCTH

14 VYTIBl ¢ COHAINIPAaBICHHBIMH CTOPOHAMHU

15 Yros Mexay NpsIMBIMU B TPOCTPAHCTBE

16 Yoy MeXIy IpSMBIMU B IPOCTPAHCTBE

17 [TapamiensHOCTh IOCKOCTEN:
napasiesIbHble TUIOCKOCTH

18 CBoiicTBa mapayIeIbHBIX TUIOCKOCTEH

19 [Ipocreiinme npocTpaHCTBEHHBIE (PUTYPHI




Ha IUIOCKOCTH: TETPasdip, KyO,

napajuiesIenunes

20 [TocTpoenue ceyenuii https://educont.ru/

21 [TocTpoenue ceueHuit
KonTponbnas padbora mo Teme "lIpsmble u

22 IIJIOCKOCTH B IPOCTPAHCTRBE.
[TapanminenbHOCTb NPSAMBIX U IJIOCKOCTER"
[lepneH MKy ISIPHOCTD NIPSIMON U

23 IUTOCKOCTH: TIEPIICHIUKYJIISIPHBIC TTPSIMbIC
B [IPOCTPAHCTBE

24 [Ipsimble napasuienbHble U
HEPIEHIUKYJISIPHBIE K IITIOCKOCTH

o5 [IpsimMble napasienbHble U
MEPIEeHIUKYISIPHBIE K JIOCKOCTH

26 [Ipu3Hak nepneHauKyJISIPHOCTH IPSIMOU U
IJI0CKOCTH

97 [Ipu3HaK nepneHMKyISIPHOCTH MIPSIMOU U
IJIOCKOCTH

28 Teopema o npsiMO NTepIIEH UKYIIAPHOU
IJI0CKOCTH

29 Teopema o npsiMON NepIIEHAUKYIIIPHON
IJI0CKOCTH

30 TeopeMa 0 npsIMOM NEpIIEHAUKYIIAPHOU
IJIOCKOCTH
[lepnieHIUKyIsIp U HAKJIOHHBIE:

31 paccTosiHue OT TOYKH JI0 TIIOCKOCTH,

pacCcTosAHUC OT HpSIMOﬁ J0 IIITOCKOCTH



https://educont.ru/

[lepnieHquKysp U HAKJIOHHBIE:

32 paccTosiHue OT TOYKH JI0 MII0CKOCTH, 1
paccTosiHuE OT MPSAMOMN 10 TIIOCKOCTH
[leprieHAUKYISp ¥ HAKJIOHHBIE:

33 paccTosiHue OT TOYKH JI0 TIIOCKOCTH, 1
paccTosiHue OT MPSAMOM J0 TNIOCKOCTH
[leprieHAMKYISp U HAKJIOHHBIE:

34 paccTosiHue OT TOYKH JI0 TIIOCKOCTH, 1
paccTostHue OT MPSMOM 10 TNIOCKOCTH

35 VYTIBl B IPOCTPAHCTBE: YIOJI MEXTY 1
IPSIMOH U TIOCKOCTBIO

36 JIByTpaHHBIN YroJI, TMHEHHBIN yroil 1
JBYI'PaHHOT'O yIJia

37 JIByTpaHHBIN YroJI, TMHEHHBIN yroil 1
JBYTPaHHOTO yTJia
[leprieHANKYISAPHOCTH MIOCKOCTEH:

38 IIPU3HAK NEPIEHIUKYISIPHOCTH IBYX 1
IIJIOCKOCTEN
[lepneHquKyIpHOCTD MJIOCKOCTEM:

39 IIPU3HAK NEPIEHIUKYISIPHOCTH IBYX 1
IIJIOCKOCTEN
[lepneHMKyIIPHOCTD MJIOCKOCTEM:

40 MIPU3HAK NEPIEHINKYIIIPHOCTH IBYX 1
IIJIOCKOCTEN

41 Teopema o Tpéx mepHeHANKYISIPAxX 1

42 Teopema o Tpéx nepneHAUKyIApax 1

43 Teopema o TpEX MepHeHIUKYIApax 1

44 KonrponsHas pabora mo remMmam 1




"[lepneHAUKYISAPHOCTD NPSAMBIX U
miockocteil" u "YTiel MeXAy NPSIMbIMU U
mIockocTsmMu"”

45

ITonsatue MHOI'OrpaHHHuKa, OCHOBHBIC
OJICMCHTBI MHOI'OI'paHHUKA, BBIITYKJIBIC U
HCBBIITYKJIBIC MHOT'OT'PAHHUKH, pasBépTKa
MHOI'OI'paHHHUKA

46

[Ipu3ma: N-yronpHas Mpu3Ma; rpaHu U
OCHOBAHMS IIPU3MBI; IPsIMasi U HAaKJIOHHAs
IIpU3MbI; OOKOBasi U MOJIHAS IOBEPXHOCTh
IIPU3MBI

47

48

49

50

[Mapannenenunen, npsIMOYTOIbHBIN
napajuleJienuIes U ero CBoicTBa
[Tupamuna: N-yronbHasi mupamMmuaa, TpaHu
Y OCHOBaHUE MUPaMUIbI; OOKOBAS U
TMIOJIHASI TIOBEPXHOCTh TUPAMU/IBL;
MpaBWJIbHASA U yCeUEHHAs MUpaMKIa

[IpaBuibHBIE MHOTOTPAHHUKH: TIOHATHE
MPaBUJIBHOIO MHOTOI'PAHHUKA;
MpaBUJIbHAs MPU3MA U PABUIIbHAS
NUpaMHUa; IPaBUIbHAS TPEYTOJIbHASL
MUpaMuIa ¥ TIPABIIIBHBIA TETPadIp; KyO
[IpencraBnenue o mpaBUIIbHBIX
MHOTOTPaHHUKAX: OKTa’ap, NOJAEKa’Ap U
HUKOCAdIP.

51

CummMeTpusi B TPOCTPAHCTBE: CUMMETPHS
OTHOCUTEIBLHO TOYKH, MPSMOU,
MIJIOCKOCTH. DJ€MEHThl CHMMETPHUH B
NUpaMUIax, Napajuieaenumneaax,




IMpaBHUJILHBIX MHOTOT'paHHUKAaX

Brrunciaenue 31eMEHTOB

52 MHOTOTPaHHHUKOB: pEOpa, AuaroHam, 1
YTIIBI
[Tnomaae 60KOBOI MOBEPXHOCTH H
53 IOJIHOM MOBEPXHOCTH MPSIMON MTPU3MBI, 1
IIoLa1b OCHOBAHUM, TeopeMa 0 OOKOBOA
MTOBEPXHOCTH MIPSIMOU TIPU3MBI
[Tnomaas 60KOBOM MOBEPXHOCTH U
54 MMOBEPXHOCTHU MPABUIIbHOM MUPaMUJIBbI, 1
TeopeMa o IIo@aau 60KoBOH
MOBEPXHOCTU YCEUEHHOU MUPAMMU/IBI
55 KonTponbhas pabota no teme 1
"MHuororpaHHuku"
56 [Tonsatue 06 00BEMeE 1
57 O06BEM TUpaMuUIbI 1
58 O0BEM nupamMuIsI 1
59 O06BEM TUpaMuIbI 1
60 O0BEM nupamMuIsI 1
61 O0BEM npu3MBbI 1
62 OO0BEM TTPU3MBI 1
63 O0BEM npU3MBbI 1
64 Kontponbnas padota o Teme "OO0bEMBI 1
MHOTOTpaHHUKOB"
[ToBTOpeHue, 0600IIEHNE
65 cucrtemaTtusanus 3Hanuil. [loctpoenne 1

CEYECHUI B MHOTOI'PAaHHHKE




[ToBTOpenue, 0600IICHNE
cHcTeMaTu3anus 3HaHui. Berancnenue
PACCTOSIHUIA: MEXK/Y IBYMs TOYKAMH, OT
TOYKH JIO IPSMOIA, OT TOYKH 110
IUIOCKOCTH, MEXY CKPEIINBAOIINMHUCS

66

MMpsAMBIMHA

67 HroroBas koHTpobHas paboTa

[ToBTOpeHuEe, 06001EeHNE
cUcTeMaTHu3anus 3HaHu. Berancienne
68 YIJIOB: MEKJy CKPEIIUBAIOIMMUCS
MPSIMBIMU, MEXTY TIPSIMOM U TIIOCKOCTHIO,
JBYT'PAaHHBIX YIJIOB, YTJIOB MEXAY

IIJIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68




11 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

JaTa nzydyeHus

KonTpoabu

Bcero
ble paboThI

ITo IIo pakry
IUIaHy

DJIeKTPOHHbIE
uudgposbie
o0pa3oBaTtejibHbIE

pecypchbl

[TonsiTue BEKTOpa B MPOCTPAHCTBE

https://resh.edu.ru/subject/17
[11/

CroXeHHE U BBIUNTAHHUE BCKTOpPOB

YMHOXEHUE BCKTOpa HAa YHUCJIO

KOMHJIaHapHBIC BCKTOPBI

https://resh.edu.ru/subject/17
11

E

https://resh.edu.ru/subject/17
11

E

https://resh.edu.ru/subject/17
11

=

[IpaBuno mapasutenenumena

https://resh.edu.ru/subject/17
11

=

Pasnoskenne 1o TpeM HEKOMIUIAHAPHBIM
BEKTOpam

[IpssMoyronbHas cucteMa KOOPIUHAT B
IIPOCTPAHCTBE

KOOpI[I/IHaTBI BCKTOpPa

KOOpI[I/IHaTBI TOYKHU U KOOPAUHATHI BEKTOpa

https://resh.edu.ru/subject/17
11

E

https://resh.edu.ru/subject/17
11

E

https://resh.edu.ru/subject/17
11

5

https://resh.edu.ru/subject/17



https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/
https://resh.edu.ru/subject/17/11/

[Ipocreiimue 3aaun B KOOpAUHATAX

11

=

https://resh.edu.ru/subject/17

10 /11/

[Ipocreiimue 3aaun B KOOpAUHATAX https://resh.edu.ru/subject/17
11 /11/

Yron Mmexay BEKTOpaMu https://resh.edu.ru/subject/17

CkansipHO€ MPOU3BE/ICHUE BEKTOPOB https://resh.edu.ru/subject/17

CkansipHoe Mpou3BEJIEHUE BEKTOPOB https://resh.edu.ru/subject/17
14 /11/

Beluncnenue yrioB MEX1y NpsMbIMUA U https://resh.edu.ru/subject/17
15 TUTOCKOCTSIMHU [11/

Brruucnenue yrioB Mex1y IpsIMbIMUA U https://resh.edu.ru/subject/17
16 MJIOCKOCTSIMU [11/

Pemenne 3amau no reme «Merox KoopavHAT https://resh.edu.ru/subject/17
17 B IPOCTPAHCTBCY [11/

Konmponvnaa paooma Ne 1 no meme https://resh.edu.ru/subject/17
18 «Memoo Koopounam 6 npocmpancmee» [11/

lenTpanbHas U oceBasi CHMMETPUU https://resh.edu.ru/subject/17

£
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20

21

22

3epkanbHas cummerpus. [lapamienbHbii

MepeHoc

Humuaap

[Tnomaae MOBEPXHOCTH MUIUHIPA

https://resh.edu.ru/subject/17
[11/

https://resh.edu.ru/subject/17
11

=

https://resh.edu.ru/subject/17
11

=

23

Konyc.

https://resh.edu.ru/subject/17
11

=

24

25

26

[Inomane MOBEpXHOCTH KOHYyCa

VYceueHHbI KOHYC

Cdepa u map

https://resh.edu.ru/subject/17
11

E

https://resh.edu.ru/subject/17
11

E

https://resh.edu.ru/subject/17
11

=

27

VYpaBHenue chepsl

https://resh.edu.ru/subject/17
11

=

28

29

B3aumnoe pacnonoxenue chepsl 1
IUIOCKOCTH

KacarenpHast IIockocTsb K cdepe.

https://resh.edu.ru/subject/17
11

5

https://resh.edu.ru/subject/17
11

E

30

[Tnomane chepor

https://resh.edu.ru/subject/17
11

E
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31

32

33

Konmponvnasa paboma Ne 2 no meme
«lunundp, konyc, wap»

O6beM IpsIMOYTOJIBHOTO Hapajliesenunea

O6beM mpsIMOYTOJIBHOTO Hapajliesenurnea

https://resh.edu.ru/subject/17
[11/

https://resh.edu.ru/subject/17
11

=

https://resh.edu.ru/subject/17
11

=

34

OOBem npsMOit TPU3MBI U IIHJTMHIIPA

https://resh.edu.ru/subject/17
11

=

35

36

37

OOBem npsMOit TPU3MBI U IIHJTMHIIPA

O06beM HaKJIOHHOH MPU3MBI.

O06BEM TUpaMuIbI

https://resh.edu.ru/subject/17
11

E

https://resh.edu.ru/subject/17
11

E

https://resh.edu.ru/subject/17
11

=

38

O06BEM KOHYCa

https://resh.edu.ru/subject/17
11

=

39

40

41

3agaun Ha BBIYHUCIIEHHE OOBEMOB

O06mwem mapa

OO0BEMBI HacTei mapa

https://resh.edu.ru/subject/17
11

5

https://resh.edu.ru/subject/17
11

5

https://resh.edu.ru/subject/17
11

E
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[Tnomane chepsr

https://resh.edu.ru/subject/17
[11/

42
OOBEMBI TEN https://resh.edu.ru/subject/17
43 [11/
Koumponvnasa paooma Ne 3 no meme https://resh.edu.ru/subject/17
44 «Oovembl meny [11/
45 TpeyrobHUKYM U YETBIPEXYTOJIBHUKHU https://educont.ru/
46 TpeyroabHUKH U YETHIPEXYTOIbHUKH https://fipi.ru/
47 [MapasienbHbIe PSIMBIC https://fipi.ru/
COOTHOIIIEHUS MEKTY CTOPOHAMH M YIJIaMH https://fipi.ru/
48 TpeyrojbHUKA
49 [Tnomamu duryp https://fipi.ru/
50 [Tnomaau puryp https://fipi.ru/
51 [Tnomaau puryp https://fipi.ru/
50 [Tnomaau duryp https://fipi.ru/
53 [TomoOHBIEC TPEYTOIBHUKH https://fipi.ru/

54

OKpyXHOCTH

https://fipi.ru/
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Bexkropsl. MeTox koopauHar

https://fipi.ru/

55 1

56 CkansipHO€e ITPOU3BEIACHNUE BEKTOPOB 1 https://fipi.ru/

57 JUInHa OKPY>KHOCTH M IIJIOLAAb KpyTa 1 https://fipi.ru/

58 MHororpaHHUKH 1 https://fipi.ru/

59 MHororpaHHUKH 1 https://fipi.ru/

60 MHOrorpaHHHKH 1 https://fipi.ru/

61 MHOrorpaHHHKH 1 https://fipi.ru/

62 MHOrorpaHHHKH 1 https://fipi.ru/

63 Hmozosasn konmponvnas paboma 1 https://alexlarin.net/

64 HIOBTOPEHHE 1 https://alexlarin.net/

65 HOBTOPEHHE 1 https://alexlarin.net/

66 IIOBTOpEHHE 1 https://alexlarin.net/

67 IIOBTOpEHHE 1 https://alexlarin.net/

68 IIOBTOpEHHE 1 https://alexlarin.net/
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

['eometpus, 10-11 xmaccwl/ Atanacsu JI.C., byty3os B.®., Kagomies C.b. u
apyrue, AkunonepHoe oomectBo «M3matensctBo «IIpocBemenues

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA

[Hapeirua N.@. 'eomerpus. 7-9 k. M.: lpoda,
Hlapeirun N.@. I'eomerpust. 9—11 k. M.: poda,
[Tapeirun U.®. 3apauum no reomerpun. [Lnanumerpus. M., Hayka,
[Tapeirun U.®. 3apaun no reomerpun. Crepeomerpus. M., Hayka,

[Tapeirna N.®. @akynpTaTUBHBIN KypcC 110 MaTeMatuke. Pemenue 3agad. 11 kimace. M.:
IIpocremienue.

[Tapeirun N.®., Epranxuesa JI.H. Harnsagnas reomerpus.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

Enunoe okHO mocTtymna k oOpazoBarenbHbIM pecypcam http://window.edu.ru/

Enunas xomrekius mudpoBeIx oOpa3oBaTelbHBIX pecypcoB http://school-collection.edu.ru/

Oomepoccuiickuii mpoekt "[lkoa udposoro Bexa" http://digital. 1september.ru/

denepanbHbIii IEHTP HHOOPMAIIMOHHO-00pa30BaTeNIbHBIX pecypcoB http://fcior.edu.ru/

denepanbublii nopran "Poccuiickoe odpazoBanue” http://www.edu.ru/

VYuu.py - MHTepaKTUBHAs OHJIalH-TuIaTgopMma - https://uchi.ru/


http://window.edu.ru/library?p_rubr=2.1
http://school-collection.edu.ru/
http://digital.1september.ru/
http://fcior.edu.ru/
http://www.edu.ru/

