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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma ydeOHOTO Kypca «l'eomerpusi» 0a30BOTO YpOBHS IS
obyuarommmxcst 10 —11 kmaccoB pa3paboraHa Ha ocHoBe DenepaibHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, TMPEHABABIIEMBIX K
MaTeMaTUYeCKOMy OOpa30BaHUIO, M TPaJAMIMA POCCUIMCKOTO 00pa3oBaHUSI.
Peanuzanus nmporpaMMbl 00eclieYuBaeT OBJIAICHUE KIIOYEBBIMH KOMIIETEHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOPA3BUTHUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
LEJIOCTHOCTh OOIIEKYJbTYPHOIO, JUYHOCTHOTO W IIO3HABATEJIBHOIO pa3BUTHUS
JUYHOCTH 00YYaroIIMXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh ydeOHOTO Kypca TE€OMETpPHUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHusi OOYyCIIOBJIEHA MPAKTUYECKONW 3HAUYUMOCTHIO METANpPEIMETHBIX H
MIPEAMETHBIX PE3yJIbTaTOB OOyYECHHS] TE€OMETPHUU B HAIPABJICHHH JIMYHOCTHOTO
pa3BuTUg oOydaronmxcsi, GopMuUpoBaHUsA (DPYHKIMOHATBLHOM MaTeMaTHYECKOU
IPaMOTHOCTH, U3YUEHUS JIPYTUX y4eOHBIX AUCIHUIUINH. Pa3BuTne y oOyuarommxcs
MPaBUJIBHBIX MPEACTABICHUM O CYIIHOCTH M TPOUCXOXKIECHUU T€OMETPUUYECKUX
aOCTpaKIuii, COOTHOIICHHH PEATbHOTO W HACAITBHOTO, XapaKTepe OTPaKCHHUS
MAaTEMATUYECKOM HAyKOW SBJICHUA M NPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPUHU B CUCTEME HAYK M POJIM MAaTEMAaTHYECKOTO MOJACIMPOBAHUS B HAYTHOM
MO3HAHUU U B MIPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOTO MUPOBO33PECHUS
yYaIllUXCs, a TaKkKe KauyeCTB MBIIUICHUS, HEOOXOMMMBIX JUIsl aJamnTalid B
COBPEMEHHOM OOIIIECTBE.

['eoMeTpust sIBISICTCS OAHUM W3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak oOOECreYrMBaeT BO3MOXKHOCTh HW3Y4YEHHUS Kak
JTUCIUTUIMH €CTECTBEHHO-HAYYHOUM HAMPaBIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlornyeckoe MbIIUIeHHE, (HOpMUPYEMOe TPH H3YYCHHH OO0yYaroIIMMUCS
MOHATUHHBIX OCHOB T€OMETPHH M MIOCTPOCHUH LIETIOYKH JTJOTHUIECKHUX yYTBEPIKIACHUN
B XOJI¢ pCIUICHUS TEOMETPUYCCKUX 3aJad, YMCHHE BBIIBUTATh M OIPOBEpraTh
TUMOTE3bl HETOCPEACTBEHHO HCIIOIB3YIOTCS TMPU PENICHUH 3a7a4 €CTeCTBEHHO-
HAyYHOTO IIUKJIA, B YaCTHOCTH U3 Kypca (DU3UKH.

YMeHHe OpUEHTHUPOBATHCS B MPOCTPAHCTBE UTPACT CYIICCTBEHHYIO POJIb 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
npeoOpa3oBaHus  JeHCTBUTENHLHOCTH. OmepupoBaHuUE  MPOCTPAHCTBEHHBIMU
oOpazamMu O0ObBEIMHSAET pa3Hble BUABI y4eOHOM M TPYIOBOM N1€ATEIHLHOCTH,



SBIISICTCS OAHMM M3 MPO(PECCHOHATBHO BAXKHBIX KA4eCTB, MOATOMY aKTyallbHa
3amada (opmMupoBaHHS y O0OyYarOmUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBUIHOCTH OOpPA3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JAEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[lens ocBoeHust mporpamMmbl ydeObHOro kypca «l'eomerpusi» Ha 06a3oBoM
ypoBHE o0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIBTYpPHOE pa3BUTHE
oOydaromuxcsi ~ 4epe3  obOecreuyeHHe  BO3MOXKHOCTH ~ NPHOOpETEeHUs U
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 MpeIHA3HayeHa Jis
00ydarommxcs CpeIHeN MIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYIHEHUM
Ha YpOBHE OCHOBHOI'O 00I1Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaroniuecs Ha
0a30BOM YPOBHE JOJDKHBI OCBOMTH OOLIME MaTeMaTHUYECKHE YMEHMs, CBS3aHHBIC
CO cHenu(puKoil TeoMeTpUH W HEOOXOAUMBbIC s JKU3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh HM3YYHTh T€OMETPHUIO Oojee
r1yOOKO, €CiM B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HaHUSAX B IPOPECCHOHATBHOMN JEATEIbHOCTH.

JlocTmKeHre ULelnM OCBOCHHSA MPOrpaMMbl 00ECIIEYMBAETCS PEUICHHEM
COOTBETCTBYIOIIMX 3amad. [IpuopureTHRIMH 3aJadamMH  OCBOEHHUS  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 knaccax gBisitoTCS:

e (opMupOBaHHE NpPEICTaBICHUS O TEOMETPUM KaK YacTH MHPOBOU

KyJbTYPbl M OCO3HaHHE €€ B3aMOCBS3H C OKPYKAIOLIUM MHPOM;

e (opMHpoOBaHHE MPEACTABICHUS O MHOTOTPAaHHMKAaX U TejlaX BpaIlCHUS
KaK O BOKHEHIINX MaTEeMAaTHUECKUX MOJENAX, TO3BOJISIONINX OMUCHIBAThH
Y U3y4YaTh pa3HbIe SBICHHS OKPYKAIOIIETO MUPA;

e (opMupoBaHME YMEHMsI paclo3HaBaTb Ha 4YepTeXax, MOJENIIX MU B
peasbHOM MHpPE MHOTOTPaHHUKH U TeJa BPaIlCHHUS;

e OBJIaJICHUE METOJAMHU PEIIEHHUs 3a/a4 Ha MOCTPOCHHs Ha M300pa)KEeHHIX
POCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMH TMOHATHSIMH O
MHOTOTpaHHHUKAX U TeJlaX BPALICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJIAJIEHUE  QJITOPUTMAMH  PEUICHHs  OCHOBHBIX  THUIOB  3ajady;
dbopMupoBaHHEe yYMEHHS TPOBOAWTH  HECIOXHBIE  JIOKA3aTeIbHBIC
pacCyXICHHS B XOJ€ PEIICHUS CTEPEOMETPHUECKHUX 3aJad WU 3a7ad C
IPAKTUUECKUM COJIEPKAHUEM;

e pa3BUTUE  MHTEIUIGKTYaJbHBIX M TBOPYECKUX  CIIOCOOHOCTEH
oOyuaromuxcs, MO3HABAaTEJIbHONM  AKTUBHOCTH, HCCIIEIOBATEbCKUX
YMEHHM, KPUTUIHOCTH MBIILICHUS;



e (opmupoBaHHe (GyHKIIMOHATBHOU I'PaMOTHOCTH, peeBaHTHOM
FEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEpPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYallUsIX M TPU WU3YUYEHUU JIPYTUX Y4EOHBIX MPEIMETOB, MPOSBIICHHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (OopMylIHpoBaTh HMX Ha A3BIKE
TEOMETPUHU U CO3JaBaTh F€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI ammapar Uil PElIeHHUs MNPAKTUKO-OPUEHTHPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIbTATHI.

OTINYUTENBHON OCOOEHHOCTBIO IPOTPaMMBbl SIBISIETCS BKJIIOYEHHE B KypC
CTEPEOMETPUM B HAyalle €ro MU3Yy4YeHHs 3a7a4, pElIaeMbIX Ha YPOBHE
WHTYUTUBHOTO TIO3HAHMSI, U OTpeIeIEHHBIM 00pa30M OpraHM30BaHHAsA paboTa Ha
HUMH, 4YTO CIHOCOOCTBYIOT pAa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUIECHUS, CTUMYJIAPYET MPOTEKAaHUE MHTYUTHBHBIX IPOLECCOB, MOTUBUPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYyYEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATEIBbHOCTH. Pa3BUTHME NPOCTPAHCTBEHHBIX NPEACTABICHUU Y
YyYaIIUXC B Kypce CTEPEOMETPUM IPOBOJMTCS 3a CYET peuIeHUs 3a7ad Ha
CO3/JaHM€  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jay Ha  ONEpPUPOBAHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HarJIIHOCTh, a OIIEpUpPOBaHUE O00pa3oM — 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 KOOPAUHATHI B MPOCTPAHCTBEY. POPMUPOBAHUE JIOTHUECKUX YMEHUI
pacnpenensercs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSM, HO M MO ToJaM
oOy4eHHUs Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHusl.

Conepxxanue o0pa3oBaHUs, COOTBETCTBYIOLIEE MNPEAMETHBIM pe3yibTaTaM
OCBOCHHUs pabouell MporpaMMbl, pachpeieia€HHbBIM MO0 ToJaM OO0ydeHwUs,
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€OMETPUUYECKUX MNPEICTaBICHUNA OOYydarolUXcs, pacuIupsis U
yriyosisas e€, o0pasyst MpoYHble MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenne reomerpun orBoautes 2 yaca B Henemo B 10 kimacce u 1 gac B
Hezaenio B 11 knacce, Bcero 3a Ba roga ooy4enus - 102 yueOHbIX daca.



COIAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

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

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
NapajulesIbHble W CKpeummBaronmecs npsamble. [lapajuiensHOCTE NpsAMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: MMApPAJUIEIbHBIE TMpPSAMBIE B MNPOCTPAHCTBE;
MApAJUICIBHOCTh TPEX MPAMBIX; MAPAIIIEIBHOCTh MPAMON U INIOCKOCTH. YTUIBI C
COHAIIPABJIECHHBIMU CTOPOHAMM; YrOJd MEXAY MNPSIMbIMU B IPOCTPAHCTBE.
[TapauienbHOCTH IJIOCKOCTEM: MapajiyieIbHbIC TJIOCKOCTH; CBOICTBA
napajienbHbIX IUiockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3Ip, KyO, napajjiesienumnea; NoCTpOeHUE CEUEHUI.

[lepnieHAUKYISAPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIE MPAMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUICIBHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpemMa O NpsSMOu
MEPIIEHAUKYJISIPHON IIOCKOCTU. YTJIBI B IIPOCTPAHCTBE: YrOJl MEXKIY IMPSIMOH U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  YroJj, JIMHEWHBIM yroJl  JABYTPAHHOIO  yIJia.
[lepnieHaAUKYISP U HAKJIOHHBIE: PACCTOSIHUE OT TOUKHU JI0 TIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 1O  IUIOCKOCTH,  TPOEKIUs  QUrypsl Ha  IJIOCKOCTb.
[lepneHaUKYISPHOCTh  TUIOCKOCTEH: MPU3HAK  MEPHEHAUKYJSPHOCTH  ABYX
IWIOCKOCTEN. TeopeMa 0 TpEX MEepIEHIUKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: N-yromapHas
MpU3Ma; IpaHu U OCHOBAHUS MPU3MBbI; MpsiMas U HAKJIOHHAS MPU3MBbI; OOKOBas U
MIOJIHAs IIOBEPXHOCTh ITPU3MBL. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajuielienunes U ero cBoicta. l[lupamupa: N-yroiapHas nupamujaa, rpaHd U
OCHOBaHHE MUPaMUIbl; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMUIBI;, PABUIIbHAS U
yCceu€HHasd nupaMuaa. OJEMEHTbl TMpu3Mbl U nupamuabl. [IpaBuiibHBIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs THpPaMUJIa;, MpaBUJIbHAs TPEYrojibHasi MUpPaMHUAA W TPaBUIIbHBIN
teTpadap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

CuMMeTpusi B MPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIIBHO TOYKH, MPSIMOU,
IUIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, HNapajuieNenunenax,
MPaBWIbHBIX MHOTOTPAHHHUKAX.



Brruncnenre 571€MEHTOB MHOTOTPAHHWKOB: pEOpa, IuUaroHaid, YIJIBL
[Tnomans OOKOBOM TMOBEPXHOCTH M TOJHOW TMOBEPXHOCTU NPSIMON TMPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoW mnupamuiapl. [lonstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[TomoGupie Tenma B mpocTtpaHcTBe. (COOTHOIIEHUS MEXKIY TUIOMIAISIMHU
MOBEPXHOCTEH, 00bEMaMU TTOJI0OHBIX TEll.

11 KIIACC

Tena Bpamenust

HunmuHapuyeckas TTOBEPXHOCTB, oOpazyrolue HIAHAPUIECKOU
MOBEPXHOCTH, OCh ILIWJIMHJIPUYECKON MOBEpXHOCTU. LlWiMHIp: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ylomias M OCh;, IUIONIaAh OOKOBOW M TOJHOM
IIOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolue KOHUYECKON MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOHN MoBepXHOCTU. KOHyC: OCHOBaHuME U BEpILIMHA, 00pa3yromias
M OCb, IUIOMaJb OOKOBOM U TIOJHOM TOBEPXHOCTU. YCEUEHHBIH KOHYC:
oOpasyrollye U BbICOTa; OCHOBaHMS U OOKOBasl IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IAUAMETp; IJIOMIAIb MOBEPXHOCTH ChEpHI.
B3aumnoe pacnonoxxenue cepbl U MIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe;
10111 Chephl.

N300pakeHne Ten BpallleHHs Ha TIIOCKOCTH. Pa3BépTka LUIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHWss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAS B MHOTOTPAHHUK, WA TEJO
BpalleHUS.

[Tonsarue 06 06bEMe. OcHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00BEME
IPSIMOYTOJIBHOTO TMapajulesienunena v ciaeactBuss u3 He€. OO0bEM UUIUHAPA,
koHyca. O0BEM 1mapa u 1maomasb chepsl.

[Tonobubie Tena B mnpoctpaHcTBe. COOTHOIICHHS MEXIy IUIOMIAIIMU
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEJl.

Ceuenus mwiMHIapa (TapaJyIelbHO W TNEPHEHAMKYJSIPHO OCH), CEUCHHUS
KOHyca (mapaJuieIbHOE OCHOBAHHMIO M IPOXOJSIIEE 4Yepe3 BEPIIMHY), CEYEHUs
uiapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mi1ockocTH U B npocTpancTBe. CI0XKEHUE U BHIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha YuCio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. IlpaBuno mapamnenenunena. Pemenwe 3amay, CBSA3aHHBIX — C
IIPUMEHEHUEM TIpaBHWJI JACUCTBHM € Bekropamu. lIpsMoyroneHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmmnatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTol Mex1y BekTopamu. CKalspHOE MNPOHU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mexy NpsIMBIMH U IUIOCKOCTSAMU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1a4.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPe3yibTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TpeaMeTa
«MareMaTnka» XapaKTepU3yIOTC:

I'pa:xknanckoe Bocnuranme:

c(hOpPMHUPOBAHHOCTHIO TPAXKTAHCKON MO3UIIMK 00YUaIOIIErocsi Kak aKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
npoLenyp TpaxAaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTAMU B COOTBETCTBUU C HX
(GYHKIUSAMY 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 KCIOJIb30BAHUIO ATUX JOCTHXKCHUM B JIPYTUX HayKaX, TEXHOJOTHsX, cdepax
SKOHOMUKHU.

JlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapo/a;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTHUKECHUN HAYKU U JEATEIbHOCTHIO
y4€HOIr0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO OyAYILIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOYAsl ICTETUKY MAaTEMaTHUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ad4, pelIeHnH, paccy X IEHUN;
BOCHPUUMYHUBOCTBIO K MATEMAaTUUYECKUM aCIEKTaM Pa3JIMYHbIX BUOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHKE:

c(OPMHUPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUe 3HaHUS B
MHTEpecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIM PEXUM 3aHATUU U

OTHbIXa, peryJsipHas busnueckas aKTUBHOCTb); (du3nuecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWs, MHTEPECOM K
paznuuHbiM  cepam  mpodecCHOHANBHON  JMEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W €€ MPWIOKEHUSMU, YMEHHEM COBEpIIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccnrn W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caMO00Opa30BaHUI0 Ha TPOTSHKCHWH BCEH J>KM3HU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUU MPAKTHYSCKUX 3a/1a4 MATEMAaTHICCKOW HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMYECKOW KYJIbTYPbI, NOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX MPOIIECCOB HA COCTOSIHUC MPHUPOJIHON W COIMAILHOM
Cpedbl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHUYECKUX IMpodIieM;
OpHCHTAIle Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH  OKPY’KAaIOIIeH Cpenbl, IUIAHUPOBAHUS TOCTYIIKOB W OICHKH WX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYXKAFOIEH CPE/IbI.

IleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH M  OOIICCTBCHHOHW MPAKTUKH, [MOHMMaHHEM
MaTEeMaTHUECKONH HayKH Kak c(epbl UYeIOBEYECKOW MeATEIHbHOCTH, JTaloB e&
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 YYEOHOTO MpeameTa
«Marematuka» XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeusMu, YHUBEPCANbHbIMU Pe2YIAMUBHBIMU OeUCTNEUIMU.

1)  Vuusepcanvbmvie  nosnasamenvhvle — Oelicmeus, — 0becneuusarom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00YUAIOWUXCS  (0CBOeHUe
Memo008  NO3HAHUA ~ OKpYXdCamoweeo  Mupa;  npumeHeHue  J102U4ecKux,
Uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue aAefcTBu:

e BBIABJIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC MTPH3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TMOHATUH, OTHONICHUH MEXAY IOHATUAMH, (OPMYIHPOBATH
OTpENCICHUS  TOHATHUH; YCTAHABIIMBATh CYIICCTBCHHBIA  TpPH3HAK
KJaccu(uKanyy, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpOoBaTH W  MPEOOPa30OBHIBATH  CYXKICHHS:
YTBEPAUTEILHBIE W OTPUIIATEIbHBIC, CAWHUYHBIC, YAaCTHBIC W OOIIWCE,
YCIIOBHBIE;

e BBIBJIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX;



npemsiaraTh ~ KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, NEAyKTUBHBIX W
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIIOUEHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TIPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY’KJICHUS U BBIBOJIBL;

e BBIOMpaTH croco0® pemieHUs ydyeOHOM 3adauM (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASINMA ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeIbcKue TeiiCTBUS:

e HCIIOJBH30BAaTh BOMPOCHI KaK MCCIENOBATENLCKUI MHCTPYMEHT MO3HAHMUS;
dbopMyupoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTUBOpEUYUE, MpolIemMy,
yCTaHaBIMBAaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATh CBOO TIO3UITUIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEIIEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJIICHHIO OCOOCHHOCTEH MAaTeMaTH4eCKOro
Oo0OBbeKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SIBICHHUSIMH, IPOIIECCaMU;

e CaMOCTOSITEILHO (POPMYJIUPOBATH 00OOIIEHUSI U BBIBOJIBI MO PE3yIbTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IMPOIIECCA, a TAKXKE BBIIBUTATH
MIPEIOJIOKEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ unpopmaunmeii:

e BBIABISATH JACPUIUTH UHPOPMAIINU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETA
Ha BOIIPOC U IS pEIICHUS 3a]1a4u;

e BBIOMpaTh WH(OpPMAIMIO W3  HMCTOYHWKOB  PA3JMYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYypUpOBaTh MHGOPMAIIHIO, TIPEICTABIATE €€ B Pa3INYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

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

2)  VYuueepcanvhvlie KoMMyHuUKamugHvle  Oelicmgus,  o0becneyusarom

chopMUPOBAHHOCMb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OO0menne:



BOCIpUHUMATh U (OPMYyJIHUPOBAaTh CYXKICHHSI B COOTBETCTBUU C
YCJIOBHSIMHU U LIEJIIMA OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, J1aBaTh MOSCHEHUS IO
XOJy pelleHus 3a7jaui, KOMMEHTHPOBATh ITOJyYEHHbIN pe3ysbTar;

B X0JI€ 00CYKIEHU 3a7jaBaTh BOIPOCHI IO CYIIECTBY 00CYK1aeMOI TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBATh UJICH, HAIlCJIEHHBIC Ha TMIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXIECHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB AMaiiora, oOHapyXUBaTh pa3jIU4Me€ U CXOJCTBO IO3ULUH; B
KOPPEKTHOU popme popMyIupoBaTh pa3HOIJIaCUs, CBOM BO3PAKECHMUS;
OPEJICTaBISATh  pEe3yJNbTaThl  pEelIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCIICIOBaHMsI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4decTBo:

3)

MOHMMAaTh W  MCHOJB30BAaTh  MPEUMYIIECTBA  KOMAHOHONM U
WHJMBUAYAJIBHOU paOOThI MPU PEIICHUH YU4eOHBIX 3a/1ay; MPUHUMATh LIEJb
COBMECTHOM JEATENbHOCTU, IUJIAHUPOBATh OPraHU3aIMI0 COBMECTHOMN
paboThI, pacnpeaensaTh BUALI padoT, J0rOBaApUBAThLCS, 00CYK/IaTh MPOLIECC
U pe3yJibTat paboThl; 00001aTh MHEHUS HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (00CyXIeHUs, 0OMEH MHEHUH,
«MO3TOBBI€ MITYPMb» W WHBIC); BBINOJIHATH CBOIO YacThb pabOThI U
KOOPAUHUPOBATh CBOM JICUCTBUA C JPYTMMH UICHAMH KOMAaHJBbI;
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMyITUPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBHUSI.

Yuusepcanvnvie  pecynamuenvie oeticmausl, obecneuusarom

GopmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTABJISITH IUIAH, AITOPUTM PEIICHUS 3a]]a49H, BEIOUPATh CIIOCO0 perieHus
C Y4€TOM HMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUM ¢ yIETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIAJICTh HABBIKAMM [I03HABATEJIBLHOM peduiekcuu KakK OCO3HaHUs
COBEPIIIAEMBIX JICMCTBUN M MBICIUTENIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIPOBEPKH, CAMOKOHTPOJS IIporecca u
pe3yJbTaTa pelICeHUsI MAaTEMATUYECKOMN 3a/1a4H;

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



e OLEHUBATh COOTBETCTBUE pE3yJNbTaTa LEIH U YCIOBHUSIM, OOBSICHITH
IIPUYUHBI JTOCTHKEHHS WIM HENOCTHKECHUS PE3yJbTAaTOB ACATEIBHOCTH,
HAXOAHUTh OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATBI

10 KITACC

OnepupoBaTh MOHATUSIMH: TOUYKA, TIPsIMAsi, TUIOCKOCTb.

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

OnepupoBaTh MOHATHSIMHU: TTAPALICTLHOCTh M IEPICHANKYISIPHOCTD MPSMBIX
Y TUTOCKOCTEM.

KnaccudunmpoBath B3aMHOE paCHOJIOKEHHE MPSMBIX U IUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHSATUAMH: JABYTPaHHBIM yroj, TpaHU ABYTPAaHHOTO Yria,
pedpo ABYTpaHHOTO yTja; JUHEHHBIA Yrojl ABYTPAHHOTO yTJia; TpaaycHas Mepa
JBYTPAHHOTO yTJIa.

OnepupoBaTh MOHSATUSMU: MHOTOIPAHHHUK, BBIMYKIJIBIA ¥ HEBBITYKIIbIH
MHOTOTPaHHHUK, 3JIEMEHTHI MHOTOTPAaHHUKA, TPABUIBLHBII MHOTOTPAaHHUK.

Pacro3naBaTh OCHOBHBIE BHABl MHOTOTPAHHHUKOB (MMHpaMuia; TIpHU3Ma,
PSIMOYTOJIBHBIN Napaijiesienune, Kyo).

KnaccudummpoBare ~ MHOTOTpAaHHUKH,  BBIOWpas  OCHOBAaHHS  JUIS
kiaccuukanuy  (BBIMYKIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHW; TMPABUIIbHBIC
MHOTOTPAHHUKY; TIPSIMBIE U HAKJIIOHHBIE MIPU3MBI, NTapaJUICICTUTIEbI).

OnepupoBaTh MOHATUSIMHU: CEKYIas MJIOCKOCTh, CEUEHNE MHOTOTPAHHHUKOB.

OOBSACHITH TPUHIUIIBI TOCTPOCHUS CEYEHU M, UCTIOIB3YSI METOJT CIIEIOB.

CtpouTh ceueHUsS MHOTOTPAHHUKOB METOJOM  CII€JIOB,  BBITIOJHSTH
(BBIHOCHBIE) TIOCKME YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUI
CBEpXy, COOKY, CHU3Y.

PemaTe 3a1aun Ha HaXOXACHUE TEOMETPUICCKUAX BEJIMYMH MO 00pasiaM WiIH
QNITOPUTMaM, TPUMCHSS W3BECTHBIC AaHATUTHYCCKUE METOABI TPU PEIICHUH
CTaHJAPTHBIX MAaTEeMAaTHUYECKUX 3a7a4 Ha BBIYMCIICHUE PACCTOSHUNA MEXKITY IBYMSI
TOYKaMH, OT TOYKH JO TNPSIMOM, OT TOYKH JO TUIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMHUCS ITPSMBIMHU.

PemaTe 3a1aun Ha HaXOXACHUE TEOMETPUICCKUX BEJIMYMH MO 00pasiaM WiIH
QNITOPUTMaM, TPUMCHSS W3BECTHBIC AaHATUTHYCCKUE METOABI TPU PEIICHUH
CTaHJAPTHBIX MaTEeMAaTHYECKUX 3a7ad Ha  BBIYKHCICHHE YIJIOB  MEXIy
CKPENIMBAIOMMMHUCS ~TPSIMBIMH, MEXKIYy TPSIMOM H  TUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bbrancnsate 00bEMBI M TJIOLIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
nupaMuja) C© TMpUMEHEHHEeM (QOpMyJ; BBIYUCIATH COOTHOILICHHUS MEXKIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMaMU MOTOOHBIX MHOTOTPAHHUKOB.

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

W3Bnekatb, mnpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPEJCTAaBICHHYIO HAa YepTEeKax U
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (aKkThl Ui PEUIEHUs] CTEPEOMETPUUYECKUX
3aJ1a4, MPEANOIararoiuX HECKOIBKO IArOB PEIICHHUs, €CIIM yCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (opMe.

[IppuMeHATs  MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPECOMETPUYECKUX 3a1a4.

IIpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJMYyYECHHBIE 3HAHWS HA MPAKTUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyallud W NPUMEHATb HW3YYEHHBIE IOHATHS B MPOLECCE IIOUCKA PEIICHUS
MaTeMaTHUYeCKd C(HOPMYIHPOBAHHOM MPOOJEMBbI, MOJEIUPOBATh peajbHbIC
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 MOHATUSMHU: LWIMHIpPUYECKas IOBEPXHOCTh, OO0pasyrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3yrolue KOHNYECKOH OBEPXHOCTH, KOHYC; cpepuueckasi IOBEPXHOCTb.

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLEHUS.

KnaccuduimpoBats B3auMHOE pacrosiokeHue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTa
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA LIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
reOMETPUUYECKUX TeJl C MPUMEHEHHEM (popMyI.

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

Bb4ucasTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEN M 0O0bEMaMu
MOTO0HBIX TE.



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

BoInonHATh (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX O0BEMHBIX
dburyp: BUJl cCBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, HHTEPIPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMALMIO O
MIPOCTPAHCTBEHHBIX TEOMETPUICCKUX (PUTYpax, MpEeJACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATH JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPa Ha YUCI0, OOBACHSITH, KAKUMHU CBOWCTBAMHU OHU 00JIaJIalOT.

[IpuMeHTh MpaBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUSIMU: JIEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJIyJlb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUJIAHAPHBIE
BEKTOPBHI.

Haxoauts cymMmmy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YHCIIO, YTOJI MEXIY
BEKTOPaMH, CKAISIPHOE TPOU3BEACHUE, PACKIAAbIBATH BEKTOpP MO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MIIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensaTy TeoMeTpuueckue GakThl ISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIbKO IIArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B IBHOH (hopme.

Pemarte npocreimme reoMeTpu4ecKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOLICHUW U
HaXO0XXJICHUE TeOMETPUUYECKUX BEJIUYUH 0 00pa3liaM WUiIu ajifOpUuTMaM, MPUMEHSIs
M3BECTHBIE METO/IbI ITPU PELICHUM CTAHAAPTHBIX MaTEMAaTUUYECKUX 3a/1a4.

[IpumeHaTs nOpocTedIINEe IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTHE NpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, pPACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUMEHATh TMOJMyYEHHBIE 3HAHUSA Ha IPAKTHUKE: AHAJIM3UPOBATH DPEAJIbHBIC
CUTyallud W IPUMEHATh HW3YUYCHHBIE NOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOpPMYIUPOBAaHHON TMPOOJIeMbl, MOJEIUPOBATh PpPEaAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCICA0BaTh TOCTPOCHHBIE MOJEIH C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TTOHITHI U TEOpEM, amnmapara aareOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CB3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKUX BEJIUUMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbuble IIpakTHyeckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl
bub6numoreka [IOK
1 B 1
BEAICHHE B CTEPEOMETPHIO 0 https://m.edsoo.ru/1c209e37
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1 bubnnorexa [JOK
[TapannenbHOCTh NPSIMBIX U MJIOCKOCTEN https://m.edso0.ru/1c209e37
3 [lepneHuKyISIPHOCTD MPSMBIX U 12 bubmmoreka [JOK
IJIOCKOCTEH https://m.edso00.ru/1c209e37
bubnunoreka LIOK
4 10 1
VYribl MeXAy NPSAMBIMU U IJIOCKOCTSIMU https://m.edsoo.ru/1c209e37
bubnmorexa LIOK
5 M 11 1
HOTOTPAHHHiH https://m.edsoo.ru/1c209e37
N bubnuoreka [{OK
6 9 1
OOBEMEI MHOrOTPaHHHKOB https://m.edsoo.ru/1c209e37
7 IToBTOpEHME: ceueHUs], PACCTOSHUS U yTJIbI 4 1 bubmorexa HOK
p ' P Y https://m.eds00.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaunmeHoBaHHe pa3aejioB H TeM nudpoBbIie
Ne /i P Konrpoabnbsie IIpakTHueckue (pp )
NPOrpamMMblI Bcero odpa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
1 Tena Bpametis 12 https://m.eds00.ru/1c209e37
N bubmuoreka [JOK
2 1
OOnemer Ten > https://m.edso0o.ru/1c209e37
bu6mmoreka [IOK
B 1 1
3 €KTOPbI U KOOPJMHATHI B IPOCTPAHCTBE 0 httos://m.edsoo.ru/1c209e37
4 [ToBTOpeHme, 06001IEHNE, 7 1 bu6mmoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/1c209e37
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 0



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Koutpoabnbie IIpakTnueckue
n/n Bceero u3ydyeHusi o0pasoBaTesibHbIE
padoThI padoThI
pecypcsbl
OcCHOBHbIE TIOHATHUS CTEPEOMETPHUU:
TOYKa, MpsiMasi, INIOCKOCTh,
npoctpancTBo. [IpaBuna
M300paKeHUS Ha PUCYHKAX: 1 bubmmorexa [JOK
p pucy o https://m.edsoo.ru/aecc77cd
M300paXeHUS IIOCKOCTEH,
MapajuieNbHbIX IPSIMBIX (OTPE3KOB),
CepeHbI OTpE3Ka
[TonsaTnsA: nepecekarommecs
IJIOCKOCTH, IEPECEKAKOLIUECS TIPsIMast 1 bubmmorexa [JOK
> TEP P https://m.eds00.ru/2d8a9c99
U TIJIOCKOCTh
[TonsTHs: mepecekaronuecs
IJTOCKOCTH, MEPECEKAIOIIHECS TTPsIMast 1 bubmmorexa [JOK
- 11ep p https://m.edsoo.ru/db685e73
Y TIJIOCKOCTh
3HAKOMCTBO C MHOTOTPaHHUKaMH,
n300pa’keHre MHOTOTPAaHHUKOB Ha 1 bubmuoreka [IOK
PUCYHKaXx, Ha IPOEKIIMOHHBIX https://m.edsoo.ru/a63959ed
gepTexax
HavansHbie cBeneHNs 0 KyOe u
MUpaMuie, UX Pa3BEPTKU U MOJCTU 1 Bubmmorexa [IOK
P > 1% PasBep ' https://m.eds00.ru/b30dff38
CeueHnsi MHOTOTPaHHUKOB
bubmmoreka [IOK
HavanwsHbie cBeeHNs 0 KyOe u 1

https://m.edsoo.ru/3d8ffd32



https://m.edsoo.ru/aecc77cd
https://m.edsoo.ru/2d8a9c99
https://m.edsoo.ru/db685e73
https://m.edsoo.ru/a63959ed
https://m.edsoo.ru/b30dff38
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ApaMuJIe, X pa3BEPTKU U MOJIEIIH.
CeueHnst MHOTOIpaHHUKOB

IToHsATHE 00 AKCUOMATUYECKOM

7 IIOCTPOCHHUU CTECPCOMETPUU:. aKCUOMBI bubnmorexa HOK
P P pu: https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPHUH U CHEICTBUSA U3 HUX
[TonsTre 06 akCHOMaTUYECKOM
8 MIOCTPOCHHUH CTEPEOMETPUN: AKCHOMBI bubmmorexa LJOK
P PEOMEIPIH: https://m.eds00.ru/239c8ch4
CTEPEOMETPHUH U CHEICTBUSA U3 HUX
[TonsTre 06 akCHOMaTUYECKOM
9 MIOCTPOCHHUH CTEPEOMETPUHU: AKCHOMBI bubmorexa LIOK
p p pHit: https://m.eds00.ru/65c6b106
CTEpEOMETPHUU U CIEACTBHS U3 HUX
[TonsiTue 06 akcMOMaTUYECKOM
10 MIOCTPOCHHUH CTEPEOMETPUHU: AKCHOMBI bubmmorexa LIOK
P P pu: https://m.edsoo.ru/258fc245
CTEpEOMETPHUU U CIEACTBHS U3 HUX
B3anMHOe pacnionoxeHue npsMbIx B
11 IIPOCTPAHCTBE: MEPECEKAIOLINECS, Bbu6moreka [JOK
MapaJyIeIbHBIE U CKPEIIMBAIOIINECS https://m.edsoo.ru/1a2520f6
npsiMbIe
[TapamienpHOCTh IPSIMBIX U
TUTOCKOCTEH B MPOCTPAHCTBE:
12 IIapaJiyICJIbHBIC IIPAMBIC B bubmotexa HOK
p p . https://m.edsoo.ru/93ad36b3
MIPOCTPAHCTBE; MAPAIIIEIIEHOCTh TPEX
MIPSIMBIX
[TapamiensHOCTh IPSIMBIX U
13 MIJIOCKOCTEH B IPOCTPAHCTRBE: bubmmoreka [JOK
[TapamrensHOCTE IPSIMON U https://m.edsoo.ru/ee1d19b9
TUTOCKOCTH
bubnmnorexa [JOK
14 VYTIIIBI ¢ COHANpPAaBIEHHBIMU 1

https://m.edso0.ru/9f4071b9



https://m.edsoo.ru/0cc5c4fe
https://m.edsoo.ru/239c8cb4
https://m.edsoo.ru/65c6b106
https://m.edsoo.ru/258fc245
https://m.edsoo.ru/1a2520f6
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CTOpOHAMHU

15 Yron Mexay npsMbIMU B bubnmnoreka HOK
MPOCTPAHCTBE https://m.edsoo.ru/fe733862
VYron Mexay npsiMbIMU B bubnmoreka [JOK
16
MPOCTPAHCTBE https://m.edso00.ru/2935a9a0
17 [TapannenbHOCTb MJIOCKOCTEH: Bu6muotexa [JOK
MapajuiebHbIE TIJIOCKOCTH https://m.edsoo.ru/2e18f255
18 CaolicTBa napamieiabHbIX MIIOCKOCTEN bubmmorexa LIOK
P https://m.edsoo.ru/e504d656
[Ipocreiinume mpocTpaHCTBEHHbBIE
19 (buryphI Ha TIOCKOCTH: TETPad bubmmorexa LOK
P $ TETPAAP, https://m.eds00.ru/4a28dc02
Ky0, nmapaJuienenumnes
bubnuoreka [{OK
2 I1 i
0 OCTPOCHHE CCHCHIH https://m.edsoo.ru/1d434dOf
bubmuoreka [IOK
21 I1 i
OCTPOCHHE CCHCHIH https://m.edsoo.ru/ec26fe5d
KonTponbhas padota no teme
99 "[IpsiMbl€ U TUIOCKOCTH B bubnmnoreka HOK
npoctpaHctse. [lapamienbHOCTh https://m.edso0o.ru/9a0a%e56
MPSIMBIX U MJIOCKOCTEN"
[TeprieHAMKYIAPHOCTH MPAMOUN U
23 HJI(I))CKOCHTI/I'}l;e r;IeH WK IJ)'IS{ HBIC bubmroreia LIOK
- HCPHICHATEY D https://m.edso0.ru/h19f6a5d
MIPSIMBIE B TIPOCTPAHCTBE
24 IIpsimble napasuienpHbIEe U bubmuoreka [IOK
NEPIEHIUKYIISIPHBIE K INIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [IpsimMble mapanienbHble U bu6muoreka [JOK
MEPIEHIUKYIIAPHBIE K INIOCKOCTU https://m.edso0.ru/ba545966
26 [Ipu3Hak nepneHANKYISIPHOCTH bubnuorexa [JOK



https://m.edsoo.ru/fe733862
https://m.edsoo.ru/2935a9a0
https://m.edsoo.ru/2e18f255
https://m.edsoo.ru/e504d656
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IIPSIMOM U TNIOCKOCTH

https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepneHIuKyJISIPHOCTH bubnmnoreka HOK
MPSAMON U TIIOCKOCTH https://m.eds00.ru/79165d15

98 Teopema o npsmoi bubnmoreka [JOK
MEePIEHANKYIISPHOMN TIJIOCKOCTH https://m.edso0.ru/635c5087

29 Teopema o npsimoit Bu6muotexa [JOK
MEPIEHIUKYISIPHON IIJIOCKOCTH https://m.edsoo.ru/bd3745f8

30 Teopema o npsimoit bubnmnoreka HOK
MEePIEHIUKYIISIPHON IIIIOCKOCTH https://m.edsoo.ru/7d18834b
[leprnieHIuKyIsIp U HAKIOHHBIE:

b K

31 paccTosiHue OT TOYKH JI0 MIIOCKOCTH, htI:[IS;_I/P/I;T:g;?rOU 133c477d3
PACCTOSHHUE OT MPAMOM [0 IIOCKOCTH T '
[leprieHAUKYISIp ¥ HAKJIOHHBIE:

32 pacCTOsTHUE OT TOYKH JI0 IUIOCKOCTH, E;I[?S?E;T:;(:)?roulléfi fofadd
PACCTOSHHUE OT MPAMOM [0 IIIOCKOCTH T '
[eprieHAUKYISIp ¥ HAKJIOHHBIE:

33 paccTOsTHUE OT TOYKH JI0 TUIOCKOCTH, ]r?tlfr?sj?/y/lr(:]T:(;(se:)(])lg/I:SWbSe3
paccTosiHue OT PSIMOM 10 TUIOCKOCTH T '
[leprieHAMKYISIp U HAKJIOHHBIE:

34 paccTOsTHUE OT TOYKH JI0 TUIOCKOCTH, E::SSJ?/I//IET:;::)(])lr(a/I;bee 22be
paccTostHUE OT MPSAMOM 70 TNTOCKOCTH T '

35 VYTibl B IPOCTPAHCTBE: YIOJI MEXKIY bubmuoreka [IOK
MPSAMOU U TUIOCKOCTBIO https://m.edso0.ru/6b61b2b4

36 JIByTpaHHBIN YroJI, TMHEHHBIN yroil bu6muoreka [JOK
JIBYTPaHHOIO yIja https://m.edsoo.ru/5faOb3ce

37 JIByrpaHHbIN yroJ, JUHEHHBIN yroi bubmuoteka [IOK
JBYT'PAaHHOI'O yTIJIa https://m.edsoo.ru/c7c777ed

38 [lepneHIMKyYISPHOCTD MJIOCKOCTEN: bubmuoteka [IOK



https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
https://m.edsoo.ru/635c5087
https://m.edsoo.ru/bd3745f8
https://m.edsoo.ru/7d18834b
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https://m.edsoo.ru/66fefadd
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MPU3HAK NEPIEHAUKYIISIPHOCTH ABYX
IJIOCKOCTEH

https://m.edsoo.ru/ec3e2da3

[lepneHUKyIAPHOCTD INIOCKOCTEM:

bub6nmoreka [IOK

39 fprsHaK mip TCHAMKYIFPHOCTH AIBYX https://m.edsoo.ru/ed9e2a8e
TUIOCKOCTEH
[leprieHANKYIAPHOCTD MIIOCKOCTEM:
40 MIPU3HAK MEPIECHIUKYISIPHOCTU IBYX bubmmorexa [IOK
. https://m.edsoo.ru/ba75dc57
TUIOCKOCTEH
41 Teopema o Tpéx nepneHAUKyYIIpax bubmorexa HOK
https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx nepneHAUKyIsIpax bubmmorexa LIOK
https://m.edsoo.ru/52188a7d
43 Teopema o TpEX mepneHIUKYIIpax bubmmorexa [JOK
https://m.eds00.ru/9f246736
Kontponbnas paboTa mo remMam
44 "[lepneHIMKYISAPHOCTD NMPSAMBIX U bubnuoreka [IOK
IocKocTe" u "YTIIbl MEX Ty https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUTOCKOCTSMH"
[ToHsiTHE MHOTOTpAaHHUKA, OCHOBHBIE
3JIEMEHTHI MHOTOTPAaHHUKA,
45 BBIITYKJIbIE U HEBBIITYKJIBIE bubmmorexa LIOK
B https://m.edsoo.ru/2d24e873
MHOTOTPaHHUKH; Pa3BEPTKA
MHOTOTpaHHUKA
[Tpu3ma: N-yronbHas npu3Ma; TpaHu U
46 OCHOBAHMS IPU3MBI; TIpsiMasi 1 bubmmoreka [JOK
HaKJIOHHAs IPU3MBI; OOKOBas U https://m.edsoo.ru/b4ad63ad
OJTHAST TTIOBEPXHOCTh TIPU3MBI
47 [Tapannenenunen, npsIMOYTOIbHBIN bubmuoteka [IOK

napaJjiieJICmIic [ u €ro CBOMCTBaA

https://m.edsoo.ru/8a7be683



https://m.edsoo.ru/ec3e2da3
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48

49

50

[Mupamua: N-yrojapHast MupaMuaa,
rpaHy ¥ OCHOBAHUE MHPAMUJIbI;
OOKOBas M MOJTHAS TIOBEPXHOCTD
UPaMHU/IB; IPABUIbHAS U YCCUEHHAS
nupamuga

[IpaBuIbHBIE MHOTOTPAHHUKU:
MOHSTHE TIPaBUIILHOTO
MHOTOTpaHHHKa; IPaBUIIbHAS IpU3Ma
Y TIPaBUJIbHAS MUPAMU/IA; IPABUIIbHAS
TpeyrojbHas MMpaMuia 1
IIpaBWIbHBIN TeTpa3ap; KyO

[IpencrarneHue o MpaBUILHBIX
MHOTOTPaHHUKAX: OKTadp,
JOJICKadAPp U UKOCAdIP.

bubnunoreka LIOK
https://m.edsoo.ru/fblcd0a5

bubnunorexa LIOK
https://m.edsoo0.ru/074c8865

bubnunoreka LIOK
https://m.edsoo.ru/a0fdd5bf

51

52

CumMMeTpusi B IPOCTPAHCTBE:
CUMMETpUSI OTHOCUTENIBHO TOYKH,
MPSIMOM, TUIOCKOCTH. DJIEMEHTBI
CUMMETpHUU B IUPAMHUJAX,
napajuleNenuIe1ax, NpaBUIbHbIX
MHOTOTpaHHUKAX

Briuucienue 21eMeHTOB
MHOTOTPaHHHUKOB: p&Opa, AMaroHamu,
YTJIbI

bubmmoteka IIOK
https://m.edsoo.ru/b9e777d9

bubmmoreka IIOK
https://m.edsoo.ru/6cdbecef

53

[Tnomaas 60KOBOI MOBEPXHOCTH U
ITOJTHOW ITOBEPXHOCTH MPSAMOM
MIPHU3MBI, IDIOMNIA b OCHOBAaHHH,
TeopemMa 0 GOKOBOM MOBEPXHOCTH
IIPSIMOY IIPU3MBI

but6mmorekxa [IOK
https://m.edso0.ru/37d84157

54

[Tmomaae 60KOBOI MOBEPXHOCTH H

bubmmoreka [IOK



https://m.edsoo.ru/fb1cd0a5
https://m.edsoo.ru/074c8865
https://m.edsoo.ru/a0fdd5bf
https://m.edsoo.ru/b9e777d9
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IIOBEPXHOCTHU ITPABUIILHON

MMpaMH/JIbl, TEOpeMa O IIoLIaAx
OOKOBOM IMMOBEPXHOCTH YCECYEHHOM

https://m.edsoo.ru/5603e30b

T PAMH/IBI
55 KonrponsHas pabora o Teme Bu6muotexa [JOK
"MHoOrorpaHHuKu" https://m.edsoo.ru/a95f5c04
. bu6nmorexa [IOK
56 lonsrue 06 0bnEme https://m.edsoo.ru/7ad0020b
. bubnnorexa [IOK
> OOBEM mupamHL! https://m.edso0.ru/235171b3
N bubnnorexa [IOK
o8 OOBEM mpamu b1 https://m.edsoo.ru/f47dfefd
N bubnnorexa [JOK
o9 OOnEM mupamue! https://m.eds00.ru/79¢10312
. bubmuoreka [IOK
60 OOBEM mupamHE! https://m.edsoo.ru/2faadc3f
N bubnuoreka [{OK
61 OOBEM mpu3MEI https://m.eds00.ru/79853608
N bubmuorexa [{OK
62 OOBEM mpH3MEI https://m.edso0.ru/1e053890
N bubnuoreka [{OK
63 OOBEM mp3MEI https://m.edsoo.ru/482d3f51
64 KonTponbhas pabota no teme bubmuoreka [IOK
"OOBEMBI MHOTOTPAaHHUKOB" https://m.edso0.ru/28a6573c
[ToBTOpeHue, 06001IeHNE
65 cUucTeMaTHu3aIs 3HaHUH. bubmuoreka [{OK

[Toctpoenue ceueHuii B
MHOT'OI'paHHUKE

https://m.edsoo.ru/098bedad



https://m.edsoo.ru/5603e30b
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[ToBTOpenue, 0600IICHNE
CHCTEMAaTH3aLus 3HAHUI.

66 Brluucnenue pacctosiHu: MEXy 1 bubmmoreka [JOK
JIBYMsI TOUKaMHU, OT TOYKHU JI0 IPSIMOMH, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 INTIOCKOCTH, MEXTY
CKPEIIHBAIOIIUMUCS TIPSIMBIMU
bub6nmmoreka [IOK
67 Hrorosas koHTposbHas paboTa 1 https://m.edsoo.ru/b9146bc0
[ToBTOpEeHME, 0000IIEHNE
cUCTeMaTHh3alis 3HAHHH.
Boruncnenue yrioB: Mexy
68 CKPEIIHUBAOIIUMUCS TIPSIMBIMH, 1 Bubmiorexa OK
. https://m.edsoo.ru/56765e8b
MEXTy TIPSIMOH ¥ TUTOCKOCTBIO,
JBYTPAHHBIX YTIIOB, YTIIOB MEKIY
IJIOCKOCTSIMU
OBUIEE KOJIMYECTBO YACOB I10O 68

[NPOTPAMME



https://m.edsoo.ru/f7792ba9
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne aTa nudpoBbIe
Tema ypoka Kourpoabusie IIpakTHueckue A bp
n/n Bceero u3ydyeHusi o0pa3oBaTesibHbIE
padoThI padoThI
pecypchl
Cdepa u map: eHTp, paamyc,

1 HaMeTp; IIOWAAL OBEPXHOCTH 1 bubmorexa HOK
A P, HAomaA P https://m.eds00.ru/0341bc2b
cdepbl
B3anmuoe pacnonoxxenue cepbl 1

bubnunoreka LIOK
2 INIOCKOCTH; KacaTelbHas INIOCKOCTh 1
https://m.edsoo.ru/bed12a43
K cdepe; mromanb chepbl

3 N3o6paxenue chepsl, mapa Ha 1 bubmmoreka [JOK
mockocT. CedeHus mapa https://m.edsoo.ru/bc15f7f2
[unuaapudeckast MOBEPXHOCTb,

4 00pa3yroIIne MUIHHIPHIECKON 1 bubnnorexa [JOK
MOBEPXHOCTH, OCh LIMJIMHAPUYECKON https://m.edso0.ru/6054b8c1
MMOBEPXHOCTH
Hunuaap: ocHoBaHUS U OOKOBast

5 MMOBEPXHOCTh, 00pa3yroIias U OCh; 1 bubnnorexa [JOK
TTOIIA b OOKOBOM M IOJTHOM https://m.eds00.ru/188f6216
MMOBEPXHOCTH
N306pakenne nunuHApa Ha
ILTIOCKOCTH. Pa3BEpTKa IMIHHApA.

6 CeueHns nuIMH pa (HJ‘IOCKOCTIE)IO 1 bubmmorexa LIOK

HILTHIAD ’ https://m.edsoo.ru/016e25eb
napauieIbHON WIN
MEPIICHIUKYISIPHOW OCH IIHJIUH/IPA)
b K
7 Konunueckast moBepxXHOCTb, 1 nommorexa [O

https://m.edsoo.ru/c94ba09b
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o0pa3yronme KOHUIeCKOn
MOBEPXHOCTHU, OCh U BEPILIUHA
KOHUYECKOW MOBEPXHOCTH

Konyc: ocHOBaHue U BepIIKHA,

8 o0pa3yrolas U 0Ch; IJIOIA/Ib bubmmorexa [JOK
pasy VHI L Ha https://m.edso00.ru/897dd3b2
OOKOBOM U MMOJIHOW MOBEPXHOCTH
VYceu€HHBIN KOHYC: 00pa3yroIme u
9 BBICOTA; OCHOBaI:H;I u gOKZB;II bubmmorexa LIOK
’ https://m.edsoo.ru/1468bab3
MMOBEPXHOCTH
N3o06paxenne koHyca Ha
IJIOCKOCTH. Pa3BépTka KoHyca.
CeueHus KoHYyca (IIOCKOCTBIO, bubnuoreka [IOK

10 .

MapajieIbHON OCHOBAHMIO, U https://m.edsoo.ru/Obdelbe8
IIJIOCKOCTBIO, TPOXO/ISIIEH Yepe3
BEPILHHY)

1 KomOunanums Ten BpamieHus u bubnmnorexa [JOK
MHOTI'OTPaHHUKOB https://m.edsoo.ru/3cef10e5
MHoOrorpasHHuk, ONUCaHHbINA OKOJIO

12 cdepsl; cdepa, BIMcaHHAS B bubmuoreka [IOK
MHOTOI'PAHHUK WIH B TEJO https://m.edso0.ru/0b136158
BpallIeHUS

13 [Tonsitue 06 06BéMe. OCHOBHBIC bubmmoteka IIOK
CBOICTBa 0OBEMOB TET https://m.edso0.ru/26a03fb7

" bubnuotexa [JOK
14 06
DEM HHITHIAPA, KOHyCd https://m.eds00.ru/5513d87b
but6mmorekxa [IOK

15 &

OOwem wapa i niowazs chepet https://m.edsoo.ru/d189bde2
b K
16 [TooOHBIE TENa B TPOCTPAHCTBE. nommorexa LO

https://m.edsoo.ru/810cfleb
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COOTHONICHUS MEXTY TUTOIIAISIMHI
MOBEPXHOCTEH, 00BEMAMHU
MOXOOHBIX TE

17 KonrponsHas pabora mo remam bubnuoreka [JOK
"Tena Bpamenus" u "O0beMbl TeT" https://m.edsoo.ru/4a33a8ab
18 BekTtop Ha miockocTH U B bubnmnoreka HOK
MPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CI10’keHH€E U BBIYUTAHUE BEKTOPOB bubmmorexa [JOK
p https://m.edsoo.ru/23f4f089
20 VYMHOXKEHHE BEKTOpa Ha YHUCIIO bubmorexa [JOK
p https://m.edsoo.ru/dee379eb
Paznoxenune BekTopa 1o Tpém
21 HEKOMILIaHAPHBIM BEKTOPAM bubmorexa [JOK
P pam. https://m.edsoo.ru/a28fd74e
[IpaBuio nmapamnenenumnena
Permienue 3agay, CBI3aHHBIX C
22 MIPUMEHEHUEM IPABUII IEHCTBUI C bubmorexa HOK
p p a https://m.edso0.ru/5a827900
BEKTOpaMHU
KoopauaaTtHO-BEKTOPHBINA METO
23 n I/IpiHIeHI/II/I reOMef HYECKUX bubmorexa HOK
pup P https://m.edsoo.ru/d3alfe30
3amaq
[IpssMmoyronbHas cucrema
24 KOOPJMHAT B IPOCTPAHCTBE. bubmmnoreka HOK
Koopaunatsl Bextopa. [Ipocreiimue https://m.edsoo.ru/48db7058
3a/1a4v B KOOpAMHATaX
o5 VYroa Mexay BEeKTOpaMH. bubmmoreka [JOK
CxansapHoe NpOU3BEICHHE BEKTOPOB https://m.edsoo.ru/725effc4
26 Beluucienue yrioB Mexay bu6muoreka [JOK

MMpsAMBIMHA U TNIOCKOCTAMU

https://m.edsoo.ru/8efbe78e
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KonrponsHas pabora o teme

27 "BekTopsl 1 KOOPAUHATHI B 1 bubmmorexa [JOK
" https://m.eds00.ru/77¢22fc5
MIPOCTPAHCTBE
[ToBTOpeHUE, 0600IICHNE 1
28 cucrtemaTusaius 3HaHui. OCHOBHBIS 1 bubnuorexa [IOK
¢burypsl, hakThl, TEOPEMBI Kypca https://m.edsoo.ru/1780ba5d
TUTAHUMETPUH
[ToBTOpeHUE, 0600IICHNE 1
29 cucrtemaTusanus 3HaHui. OCHOBHBIS 1 bubnuoreka [{OK
¢burypsl, hakTel, TEOPEMBI Kypca https://m.edsoo.ru/078cd184
TUTAHAMETPUH
[ToBTOpEeHME, 0000IIEHNE 1
30 cHUCTeMaTH3alvs 3HaHUK. 3a1aun 1 bubnuoreka [{OK
IJIAHUMETPUU U METOJIbI UX https://m.edsoo.ru/7491efe0
pelIeHus
[ToBTOpEeHME, 0000IIEHNE 1
31 cucTeMaTu3alys 3HaHui. 3anauun 1 bubnuoreka [{OK
IUTAHUMETPUU U METOJIBI UX https://m.edsoo.ru/4dffdag7
pelreHus
[ToBTOpEeHuEe, 06001IeHNE 1
39 cucreMaTtu3anus 3HaHuil. OCHOBHbIE 1 bubnnorexa [JOK
¢urypsl, GakThl, TEOPEMBI Kypca https://m.edsoo.ru/74b2ad91
CTEPEOMETPUH
bu6nmorexa LIOK
33 Hrorosas konTponbHas padota 1 https://m.edsoo.ru/ec24dfc2
34 [ToBTOpeHue, 06001IeHNE 1 1 bubmmoreka [JOK
cUcTeMaTu3alus 3HaHUN https://m.edso0.ru/f465d10e
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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