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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma ydeOHOTO Kypca «l'eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —12 kimaccoB pa3paboraHa Ha ocHoBe DenaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, TMPEHABABIIEMBIX K
MaTeMaTUYeCKOMy OOpa30BaHUIO, M TPaJAMIMA POCCUIMCKOTO 00pa3oBaHUSI.
Peanuzanus nmporpaMMbl o0ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMU KOMIETCHIIUSIMH,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOPA3BUTHUS U HEIMPEPHIBHOIO 00pa3oBaHMs,
[EJIOCTHOCTh OOHIEKYJIbTYPHOTO, JUYHOCTHOTO M TIO3HABATEIBHOTO Pa3BUTHUS
JUYHOCTU 00yYarOIXcsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxkHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEOHEro OOILEero
oOpa3oBaHusi OOYyCIIOBJIEHA MPAKTUYECKONW 3HAUYUMOCTHIO METANpPEIMETHBIX H
IPEAMETHBIX PE3YJbTATOB OOYyYEHHs] T€OMETPUU B HANPABJICHHH JIMYHOCTHOIO
pa3BuTUg oOydaronmxcsi, GopMuUpoBaHUsA (DPYHKIMOHATBLHOM MaTeMaTHYECKOU
IPaMOTHOCTH, U3YUYEHHS JPYTUX y4eOHBIX NUCHMIUIMH. Pa3zButne y oOydaronmxcs
MPaBUJIBHBIX MPEACTABICHUM O CYIIHOCTH M TPOUCXOXKIECHUU T€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOIO M UACAIBHOIO, XapakTepe OTPaKECHHUS
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
yYaIllUXCs, a TaKkKe KauyeCTB MBIIUICHUS, HEOOXOMMMBIX JUIsl aJamnTalid 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 MbIIUIeHWE, (HOPMUPYEMOE TPH H3YYCHHH OO0yJarOIIMMUCS
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 TMPO(PECCHOHAIIBHO BAXXKHBIX KA4YE€CTB, MOITOMY aKTyallbHa
3amada (opmMupoBaHHS y O0OyYarOmUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JAEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[lens ocBoeHust mporpamMmbl ydeObHOro kypca «l'eomerpusi» Ha 06a3oBoM
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 00I1Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaroniuecs 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, €CiM B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHATBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIMX 3amad. [IpHOpUTETHBRIMU  3aJa4aMH  OCBOEHHUS  Kypca
«I'eomerpum» Ha 6a30BOM ypoBHE B 10—12 kiaccax sBISIOTCS:

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
¥ 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 (opMupoBaHMe yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSATHSAMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

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

e pa3BUTHE  HWHTCIUIGKTYyaJIbHBIX W TBOPYECKUX  CIOCOOHOCTEH
oOydJaromxcs, IMO3HAaBAaTEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
yYMEHUH, KpUTUYHOCTH MBIIICHHUS;



e (opmupoBaHHe (GyHKIIMOHATBHOU I'PaMOTHOCTH, peeBaHTHOM
FEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEpPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU WM3YUYEHUHU JIPYTUX Y4EOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (OopMylIHpoBaTh HMX Ha A3BIKE
TEOMETPUHU U CO3JaBaTh F€OMETPUUECKUE MOJEIIN, 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 MU3Yy4YeHHs 3a7a4, pElIaeMbIX Ha YPOBHE
MHTYUTHUBHOT'O MTO3HAHUA, U ONPEAECIEHHBIM 00pa30oM OpraHM30BaHHas paboTa Haj
HUMH, 4YTO CIHOCOOCTBYIOT pAa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUIECHUS, CTUMYJIAPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBUPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYyYEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
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 O0O0pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHNS.

OcHoBHBIE cojiepxaTenbHble JIUHUKM Kypca «['eomerpun» B 10-12 kmaccax:
«MHororpanHukmny, «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Teia BpaleHus,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. POPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenensercs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSM, HO M MO ToJaM
oOy4eHHUs Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHusl.

Conepxxanue oOpa3oBaHHs, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3yjbTaTaM
OCBOCHHUs pabouell MporpaMMmbl, pacHopeAci€HHbIM 1O ToJaM OO0ydYeHHs,
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€OMETPHUYECKUX MPEACTaBICHUN OOYydYaroUuXcs, pacuiupsis U
yriyosisas e€, o0pasyst MpoYHble MHOKECTBEHHBIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha usyuenue reomerpuun otBoautcs: B 10 knacce 364, 11 — 36u4., 12 knacce —
36 4.



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
COHAIIPABJIECHHBIMU CTOPOHAMM; YrOJd MEXAY MNPSIMbIMU B IPOCTPAHCTBE.
[TapauienbHOCTH IJIOCKOCTEM: MapajiyieIbHbIC TJIOCKOCTH; CBOICTBA
napajienbHbIX IUiockocTed. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajjiesenunea; NoCTPOeHUE CEYEHUH.

[lepnieHAUKYISAPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIE MPAMBIE B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUICIBHBIE W MEPIECHAUKYJSIPHBIE K INIOCKOCTH,
IIPU3HAK NEPHEHAUKYISAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
MEPIIEHAUKYJISIPHON TUIOCKOCTU. YTIIBI B IIPOCTPAHCTBE: YIOJ MEXAY MPAMON 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.
[leprieHIUKYISIPHOCTh ~ TUIOCKOCTEW: MPU3HAK IEPHNEHIUKYJSAPHOCTH  JIBYX
IWIOCKOCTEN. TeopeMa 0 TpEX MEepIEHIUKYIIApax.

11 kaace

MHoOrorpaHHuKHu

[loHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHThl MHOTOI'PAHHUKA, BBITYKJIbIE
Y HEBBIITYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKA MHOrorpanHuka. [Ipusma: n-yroapHas
npu3Ma; TPaHU U OCHOBaHUS MPHU3MBI;, MpsMas U HAKIOHHAs MpU3MbL; OOKOBas U
MOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenurnen, IPSAMOYTOJIbHBIN
napajuiesienunes; U ero cporcra. llupammpa: n-yronpHas nupamuga, TPaHd U
OCHOBaHHUE MUpPaMUbl; OOKOBAsI U MOJIHAS TOBEPXHOCTh MUPAMMU/IbI; PABUIIbHAS U
ycedu€HHas MNHUpaMuja. OJEMEHTbl HOpu3Mbl M nupamuasl. [IpaBuibHbIE
MHOTI'OTPAHHMKU: MOHATUE NPABUIBHOIO MHOTOIPDAHHHUKA; MPABUJIbHAsA NPU3MA U
NpaBWJIbHAs NHPAaMHUA; NPABUIIbHAs TPEYroJibHas MHUPAMHUAA W TPaBUIIbHBIN
teTpa’ap; KyO. IlpencraBieHne O MpaBUIBHBIX MHOTOTPAaHHUKAX: OKTad3p,
nozexa’ap u ukocasap. CeueHus Npu3Mbl U TUPAMHUJIBIL.



CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOH,
IJIOCKOCTU.  DJEMEHThl CUMMETpUM B MNHUpaMHaaX, NapajuieNenunenax,
MPaBUWJIbHBIX MHOTOTPAHHUKAX.

BrluncieHne 3J€MEHTOB MHOTOIPAaHHUKOB: péOpa, aAuaroHaiu, yTJbL.
[Tmomaas OOKOBOM MOBEPXHOCTH M IIOJHOM TMOBEPXHOCTH TMPSIMOU TMPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomans OOKOBOW TMOBEPXHOCTH U TOBEPXHOCTH TIPABWIHHOW TTHPAMUIBI,
TeopeMa O IUlomaad yceu€éHHoW mnupamuiabl. [lonstue o0 o0véMe. OO0BEM
MUPAMUJIBI, TPU3MBI.

[TonoOuple Tena B mpocTpaHcTBe. COOTHOIICHUS MEXKIY IUIOMIAAIMU
MOBEPXHOCTEHN, 00bEMaMU MOAOOHBIX TE.

12 KJIACC

Tena Bpamenust

[unuaapuyeckast MOBEPXHOCT, oOpasytoiue UJIUHAPUYECKON
MOBEPXHOCTH, OCh IWJIMHIPUYECKOW TMOBepXHOCTU. [luwnuHap: ocHoBaHuA U
OOKOBas TMOBEPXHOCTh, OOpa3zylollas M OCh; IUIONMIaJAb OOKOBOM M TOJHOM
TTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yronie KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MmoBepxHOCcTH. KOoHyC: OcHOBaHWe U BepIlIMHA, 00pa3yroIias
U OCh; IUIOMAAhr OOKOBOM ¥ TOJHOM TOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpasyrolue U BbICOTa; OCHOBAaHMS U OOKOBasi MIOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETP; IJIOLIAAb MOBEPXHOCTU chepHl.
B3auMHoe pacnionoxenue chepsl U IIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
10 b ChEpHI.

N3o0pakeHue Tel BpallleHHs Ha TIJI0CKOCTH. Pa3BépTka UIMHApPA U KOHYCA.

KoMOuHaniun Tem BpalleHWss W  MHOTOTPAaHHUKOB. MHOTOTPAaHHWK,
OMMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAS B MHOTOTPAHHUK, WA TEJO
BpaIeHusl.

[Tonsarue 06 00bEMe. OCHOBHBIC CBOMCTBA 00bEMOB Tel. Teopema 06 00bEME
NPSIMOYTOJILHOTO Tapajuiesienunena u ciueacteus u3 He€. OO0bEM IMWIMHJpPA,
KoHyca. O0BEM 11apa U TI0IaAb Chephl.

[Tomo6ueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00hEMaMU TTOI0OHBIX TEJI.

Ceuennss mwiMHApa (MapaJUIeIbHO M TEPHEHIUKYJSPHO OCH), CEUYCHUS
KOHyca (TapajuieIbHO€ OCHOBAaHHUIO M TPOXOSIIee 4Yepe3 BEPIIMHY), CECUCHUS
niapa.



BekTOpbI 1 KOOPpAMHATHI B IPOCTPAHCTBE

BekTop Ha minockocty U B nipocTpaHcTBe. CI0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha YUCI0. Pa3noxkeHue BEKTOpa 1Mo TpEM HEKOMIUIAHAPHBIM
BekTopaMm. IlpaBwiio mapamnenenunena. PemieHwe 3amay, CBSI3aHHBIX €
NPUMEHEHUEM TIpaBUWJl JACUCTBHM ¢ Bekrtopamu. lIpsMoyronpHas cucrema
KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. [lpocreimme 3amaun B
KOOpJIMHATax. YTol Mex1y BekTopamu. CKalspHOE MPOHU3BEIECHUE BEKTOPOB.
BrluncieHne yrioB MexIy MNPSMBIMHU U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1ay.



IIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pPe3yibTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TpeaMeTa
«MareMaTnka» XapaKTepU3yIOTC:

I'pa:xknanckoe Bocnuranme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyYaIOIIErocs Kak akTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaxIaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI W Tp.), yYMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTAMH B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakTaHCKOW UJICHTUUHOCTU, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaT€MAaTHUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHHUIO ATUX JOCTIXKCHUM B JIPYTMX HayKaxX, TEXHOJOTUsX, cpepax

SKOHOMUKHU.
JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS
OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapo/a;

C()OPMUPOBAHHOCTHIO ~ HPABCTBEHHOTO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBS3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHNUN HAYKU U IESATEIbHOCTHIO
y4€HOI0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUYUBOTO OyAYIIETO.

JcTeTHYeCKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOYAsl ICTETUKY MAaTEMaTHUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3aj1ad4, pelIeHnH, paccyXIeHUN;
BOCIIPUAMYHMBOCTBIO K MATEMAaTHYECKUM aCIIEKTaM Pa3JIMYHbIX BUAOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHKE:

c(OPMHPOBAHHOCTHIO 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); bu3nYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWs, MHTEPECOM K
paznuuHbIM  cepam  mpodecCHOHANBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpILIaTh OCO3HAHHBIA BBHIOOP
Oynymelr mnpodeccnrn W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO U CIIOCOOHOCTBIO K MaTeMaTHYeCKOMy OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TPOTSHKCHWM BCEW >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 TJOOAIBHOTO XapakTepa JKOJOTHYECKUX MpoOdIieM;
OpHCHTAIle Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH  OKPY’KAaIOIIeH Cpenbl, IUIAHUPOBAHUS TOCTYIIKOB W OICHKH WX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYXKAFOIEH CPE/IbI.

LleHHOCTH 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 06a306bIX KOSHUMUBHLIX NPOYECCO8 00YUArOWUXCS (0CB0eHUe
Memo008  NO3HAHUA ~ OKpYXdCamoweeo  Mupa;  npumeHeHue  J102U4ecKux,
Uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3zoBble 1ornueckue aAeicTBu:

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

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

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX;



npemsiaraTh ~ KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIIOUEHH 110 aHATIOTUH;

e TMPOBOJUTH CaMOCTOSITEJIbHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY’KJICHUS U BBIBOJIBL;

e BBIOMpaTH croco0® pemieHUs ydyeOHOM 3adauM (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASINMA ¢ Yy4EToM
CaMOCTOSATEIILHO BBIJICIICHHBIX KPUTCPHUEB).

ba3oBble uccienoBaTeIbcKue TeiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENBLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyupoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTUBOpEUYUE, MpolIemMy,
yCTaHaBIMBAaTh HWCKOMOE W  JaHHOe, (OpMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATh CBOIO TIO3UITUIO, MHEHHE;

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

e CaMOCTOSITEILHO (POPMYJIUPOBATH 00OOIIEHUSI U BBIBOJIBI MO PE3yIbTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

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 BOMNIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh WH(OpPMAIMIO W3  HMCTOYHWKOB  PA3JMYHBIX  THUIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITHIO
Pa3IMYHBIX BUIOB M OPM 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 M (OPMYyIHUPOBATh CYXIEHUS 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 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIaeMON 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
KOPPEKTHOM popme GpopMyIUpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHUS;
OPEJICTaBISATh  pEe3yJNbTaThl  pEelIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4decTBo:

3)

NOHMMAaTh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTYJIbHON pabOThI MPY PEIICHUH YICOHBIX 3a7a4; TPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacipeAeNsaTh BUABI pabOT, JOTOBapUBATHCA, 00CYKIaTh MPOIIECC
U pe3yJibTat paboThl; 00001aTh MHEHUS HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (00CYXIeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W WHBIC), BBIMOJHATH CBOI 4YacTh pPaOOTBI W
KOOPJIIMHUPOBATh CBOM JICUCTBHSI C JPYTUMH dI€HAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYTUPOBAHHBIM YYACTHHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmeusl, obecneuusarom

GopmuposaHnue 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:

BJIAJICTh HABBIKAMM [I03HABATEJIBLHOM peduiekcuu KakK OCO3HaHUs
COBEPIIIAEMBIX JICHUCTBUH M MBICIUTENBHBIX MPOIECCOB, UX PE3YyJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CaMOKOHTPOJISI 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 OIICHMBATh COOTBETCTBHE pe3yjbTaTa IEIW U YCIOBUAM, OOBICHATH
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 TJIOCKOCTEHN.

KnaccudunmpoBath B3aMHOE paCHOJIOKEHHE MPSMBIX U IUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh MOHATUAMH: JABYTPaHHBIA Yroj, TpaHU ABYTPAHHOTO Yria,
pedpo ABYTpaHHOTO yTja; JUHEHHBIA Yrojl ABYTPAHHOTO yTJia; TpaaycHas Mepa
JBYTPAHHOTO yTJIa.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHHK, BBIMYKJIBIH M HEBBITYKJIBIM
MHOTOTPaHHUK, 3JIEMEHTHI MHOTOTPAaHHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacro3naBaTh OCHOBHBIE BHAB MHOTOTPAHHHUKOB (MMHpaMuia; TpHU3Ma,
PSIMOYTOJIBHBIN Napaijiesienune, Kyo).

KnaccudummpoBare ~ MHOTOTpAaHHUKH,  BBIOWpas  OCHOBAaHHS  JUIS
kiaccuukanuy  (BBIMYKIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHW; TMPABUIIbHBIC
MHOTOTPAHHUKH; TIPSIMbIE ¥ HAKJIOHHBIE MPU3MBI, TTapajUIeICTUIIEbI).

OnepupoBaTh MOHATUSIMHU: CEKYIas MJIOCKOCTh, CEUEHNE MHOTOTPAHHHUKOB.

OOBSACHITH TPUHIUIIBI TOCTPOCHUS CEYEHU M, UCTIOIB3YSI METOJT CIIEIOB.

CtpouTh ceueHUsS MHOTOTPAHHUKOB METOJOM  CII€JIOB,  BBITIOJHSTH
(BBIHOCHBIE) TIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

11 KJIACC

PemaTe 3a1aun Ha HaXOXACHUE TEOMETPUICCKUX BEJIMYMH MO 00pasiaM WiIH
QITOpUTMaM, TIPUMEHSSI W3BECTHBIC AHATUTUYCCKHE METOAbl TPU PEIICHUH
CTaH/JAPTHBIX MAaTEeMAaTHUYECKUX 3a7a4 Ha BBIYUCIICHUE PACCTOSHUN MEXKITY IBYMSI
TOYKaMH, OT TOYKH JO TPSIMOM, OT TOYKH JO TUIOCKOCTH, MEXIY
CKPEIIMBAIOIIUMHUCS ITPSMBIMHU.

PemaTe 3a1aun Ha HaXOXACHUE TEOMETPUICCKUX BEJIMYMH MO 00pasiaM WiIH
QITOpUTMaM, TIPUMEHSSI W3BECTHBIC AHATUTUYCCKHE METOAbl TPU PEIICHUH
CTaHJAPTHBIX ~MaTEeMAaTHYECKUX 3a7ad Ha  BBIYKHCICHHE YIJIOB  MEXIy



CKPEIIMBAIOIMMMHUCS ~TPSIMBIMHA, MEXKIy TPSIMOM H TUIOCKOCTBIO, MEXIy
MJIOCKOCTSIMH, IBYTPAHHBIX YTJIOB.

Berauciste 00bEMBI U TUIOMIAAN TTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpHU3Ma,
nupamMuga) ¢ TOpUMEHEeHHEeM (OpMYJ; BBIYHCIATH COOTHOIICHUS MEXTY
TUIOMIAASIMU TTOBEPXHOCTEH, 00hEMaMU TI0I00OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh TOHATHSIMH: CHMMETPUS B TPOCTPAHCTBE;, IICHTP, OCh H
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TIIOCKOCTh CHMMETPUHU (DUTYPHI.

W3Bnekath, MpeoOpa3oBbIBaTh W HHTEPIPETHPOBATH HHPOPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUCCKUX (PHUTypax, MpeACTaBICHHYIO Ha YepTexax U
pUCYHKaX.

[IpumeHsATh TeoMeTpudeckue (aKThI I PEMICHUS CTEPEOMETPUUCCKUX
3a/1a4, MPEATOIararouX HECKOIBKO MIAroB PEIICHUS, €CIIH yCIOBUS TIPUMCHEHUS
3aJ1aHbI B IBHOH (hopme.

[IpuMeHATH,  MpoCTEHIlIMe MpPOrpaMMHBIE  CpeIACTBA M DJICKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI TPU PEIICHUH CTEPEOMETPUUICCKUX 3a71ad.

[IpuBOoMTH TIPUMEPHI MATEMATHYCCKUX 3aKOHOMEPHOCTEH B TMPHUPOJE H
JKU3HH, PaCIIO3HABATh MPOSIBIICHUE 3aKOHOB T€OMETPHH B NCKYCCTBE.

[IprMeHATh TMOJyYCHHBIC 3HAHMS Ha MPaKTHUKE: aHAJIU3HPOBATh pPEabHBIC
CUTyalldd W TPUMEHATh H3YUYCHHBIC TIOHATHS B IMPOIECCE IOMCKA PEIICHHS
MaTeMaTU4eCKu CHOPMYITHPOBAHHON TPOOIEMBI, MOJACIUPOBATh PCATBHBIC
CUTyalli Ha S3BIKE TEOMETPUH, WCCIEIOBaTh ITOCTPOCHHBIE MOJACIHA C
WCIIOJIb30BaHUEM I'eOMETPHUUYSCKUX TIOHATUH 1 TeOpeM, arapara ajareOpbl; peniaTh
MPaKTHYECKUE 3a7a9H, CBI3aHHBIE C HAXOXKICHHEM T€OMETPHUUCCKUX BEITHMYHH.

12 KJIACC

OnepupoBaTh TOHATHIMH: LHUJIWHAPUYECKAsS IOBEPXHOCTh, OOpa3yrOIIHe
MUJIMHAPUYECKON  TOBEPXHOCTH;  IWJIMHIAP;,  KOHWUYECKas  IMOBEPXHOCTD,
oOpa3yrole KOHHIECKOH TOBEPXHOCTH, KOHYC; c(hepruueckas moBEpXHOCTb.

Pacnio3naBath Tena BpamieHus (IMUIMHIP, KOHYC, cdepa u map).

OOBICHATH CIOCOOBI MTOTYUYEHUS TEJ BPAIICHUS.

KnaccudunmpoBaTts B3auMHOE pacnoyio’keHue chephl U MIIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBOM CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CErMEHTa; IIapOBOW CIIOM, OCHOBAHME IAPOBOTO CIIOS, BHICOTA IIAPOBOTO CJIOS;
IaPOBOU CEKTOP.

Beraucnsite  00BEMBI M TIJIOMIQTM  TIOBEPXHOCTEM  TeN  BpalleHWUS,
TCOMETPUYCCKUX TEII C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TOHATHUSMH: MHOTOTPAaHHUK, BIIMCAHHBIH B chepy H
OMMMCAHHBIA OKOJIO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WU TEJO
BpaIeHusl.



BbaucnsaTe COOTHOLIEHUS] MEXIY IUIOMAASMHU MOBEPXHOCTEN M 00bEMaMu
0TOOHBIX TEJI.

N3o00paxath u3yuyaemble (UTYpbl OT PYKH U C MPUMEHEHHEM IMPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BbIIONTHATE (BBIHOCHBIE) MJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 0OBbEMHBIX
dburyp: Bua cBepxy, cOOKy, CHU3Yy; CTPOUTH CEUECHUS TEJ BPAIICHHUS.

W3Bnekatb, WHTEPHPETUPOBATH U MPeoOpa3oBbIBaTH HHOOPMALUIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, NPEACTaBICHHYIO Ha YepTekax U
pUCYHKaX.

OnepupoBath MOHATUEM BEKTOP B IIPOCTPAHCTBE.

BBINONHATE IEWCTBUS CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIO, OOBACHTh, KAKUMH CBOMCTBAMHU OHH 00JIaJJaIO0T.

[IprMeHATH IpaBUIIO NIapaJUIEIICIIUAIIEAA.

OnepupoBaTh NOHATHIAMU: JEKAPTOBBI KOOPIAMUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXIY
BEKTOpPaMH, CKaJISIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHbIE U KOMIJIAHAPHBIE
BEKTOPBI.

HaxoauTte cyMMy BEKTOpPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YIOJI MEXIY
BEKTOpPaMH, CKaJspHOEC IIPOU3BEICHUE, PpACKIAIbIBaTh BEKTOp IO JBYM
HEKOJUIMHEApHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPIMUHAT.

[TpumensaTs reomeTpuueckue (HaKTbl Uil PEUICHUS CTEPEOMETPUUYECKUX
3a7a4, [PEANOJIararoluX HECKOIbKO 1IaroB PEIICHUs], €CJIM YCIOBUS IIPUMEHEHUS
3aJI1aHbI B SIBHOH (hopme.

Pemare mpocreimne reoMeTpuyecKUe 3a1adyd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METO/A.

Pemwlarp 3amauM Ha [10Ka3aTesIbCTBO MATEMAaTHYECKUX OTHOLICHHW W
HAX0XkJI€HUE FeOMETPUUYECKUX BEJIMUYMH M0 00pa3laM WiIH aJropuT™MaMm, MpUMEHss
M3BECTHBIE METO/IbI IIPU PELICHUU CTAHAAPTHBIX MaTEMAaTUUECKUX 3a/1a4.

[IpumeHaTs mOpocTedlne IPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIUOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUYECKUX 3aay.

[IpuBOINTHE NpHUMEpPBl MATEMATHYECKUX 3aKOHOMEPHOCTEW B IPUPOAE H
JKA3HH, paCIIO3HABATH IIPOSIBJIICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpuMeHATh TOJy4EeHHbIE 3HAHUS HaA IPAKTHUKE: aHAJIMU3UPOBATH DPEaJIbHbBIC
CUTyallud W IPUMEHATh HW3YUYCHHBIC IIOHATUSA B IPOLIECCE IIOUCKA pPELICHUs
MaTeMaTHYecKd C(HOPMYIHPOBAHHONW MPOOJIEMbl, MOJEIUPOBATH peajbHbIC
CUTyallul Ha A3BIKE TIEOMETPUM, WCCIEAOBATh IIOCTPOCHHBIE MOJEIA C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TeopeM, anmapaTa anreOpbl; pemaTh
[IPAKTUYECKUE 3a7a4U, CBA3AHHBIE C HAXOXKIEHUEM T€OMETPUUECKUX BEIUYUH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbuble IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
1 BBenenue B ctepeoMeTpuio 4 +1
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 642 1
[TapanienbHOCTh IPSIMBIX U IIIOCKOCTEH
3 HepHeHHI/IIEyJIFIpHOCTB MPSIMBIX U 743
IJI0CKOCTEN
4 VYTribl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 +3 1
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 27+9 2 0




TEMATHYECKOE IINTAHUPOBAHHUE

11 KJIACC
KounuecTBo yacos DJIEeKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Konrpoubnble IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/bHbIC
padoThI padoThbI
pecypchl
MHOrorpaHHuKu 7+4
OO6BEMBI MHOTOTPaHHUKOB 445 1
Meroa KOOpAMHAT B IPOCTPAHCTBE. 545
JBr>xeHue
[ToBTOpEHME: CEUEHMS, pACCTOSTHUSA U YTIIbI 2 +4 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 18+18 2 0




12 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE

HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne /i P Konrpoubusie IIpakTHueckue (pp )

MPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE

padoThI padoThI
pecypchl

Temna Bpamenus 10 +2

OOBEMEBI TN 7+3

BekTopbl ¥ KOOpAWHATHI B IPOCTPAHCTBE 7+3

[ToBTOpeHue, 06001EeHNE, 341

cUCcTeMaTH3aIus 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 27 +9 2 0







IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KosunvecTBO 4acoB JJIeKTPOHHbIE
Nen/m | Tema ypoka Kontposabnbie IlpakTuueckue Aata muppossie
Bcero u3y4eHusi oOpaszoBaTe/bHbIEC
padoThI padoThI pecypest
[TonsATHe 06 aKCHOMAaTUYECKOM
1 MOCTPOCHUH CTEPECOMETPHH: aKCHOMBI 1 20.09
CTEpPEOMETPUU U CIAEACTBHS U3 HUX
2 AKCHOMBI CTEPEOMETPUH 1 20.09
3 AKCHOMBI CTEPEOMETPUH U CIICACTBUS U3 1 5709
HUX
4 AKcHOMaTH4ECKOE IOCTPOEHUE 1 11.10
[TonsiTre 06 akCMOMaTHYECKOM
UK 1 MIOCTPOCHHUH CTEPEOMETPUN: AKCHOMBI 1
CTEPEOMETPHUH U CIEACTBHS U3 HUX
B3anMHOe pacnionoxeHue npsMbIX B
5 MIPOCTPAHCTBE: MEepPECEKaIOLINeCs, 1 11.10
napajuleNibHbIe U CKPEIHBAIOIINECS
psiMbIE
[TapanienbHOCTb NPSAMBIX U MJIOCKOCTEN B
6 MIPOCTPAHCTBE: MapaljiesibHbIE MPSMBbIE B 1 18.10
MIPOCTPAHCTBE; MapaIeNbHOCTh TPEX
MPSIMBIX
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B
Uk 2 IIPOCTPAHCTBE: NapajuIeNIbHBIEC IIPSIMBIE B 1

MPOCTPAHCTBE; MAPAIICILHOCTD TPEX




MIPSIMBIX

7 [TapannenbHOCTh TPEX MPAMBIX 15.11
g [TapannenbHOCTh MIOCKOCTEM: 1511
IapajulelIbHbIE IIJI0OCKOCTH
9 CaoiicTBa napamieiabHbIX MNIOCKOCTEN 22.11
10 Kontponbnas padota «[lapamiensHbie 13.12
IIJIOCKOCTU»
Vi 3 [TapamienbHOCTB IIOCKOCTEN:
« IapajuleIbHbIE IUNIOCKOCTH
[lepnieH MKy ISIPHOCTD NPSIMON U
11 IJIOCKOCTH: MEPIEHANKYJIISIPHBIC IPSIMbIE B 13.12
IIPOCTPAHCTBE
1 [Ipu3HaK nepneHMKyISIPHOCTH PSIMOU U 20.12
IIJIOCKOCTH
13 [Ipu3Hak nepneHauKyJISIpPHOCTH IPSIMOU U
IIJIOCKOCTH
Uk 4 [Ipu3Hak nepneHauKyJISIpPHOCTH IPSIMOU U
« IIJIOCKOCTH
14 IlepnieH IUKYIAPHOCTD NPSIMOU U
IIJIOCKOCTH
[lepneHMKyIApHOCTD NPSMOMN U
Mk 5 IIJIOCKOCTH: TIEPIICHAUKYJIIPHBIE IIPSIMbIE B
IIPOCTPAHCTBE
[lepneHuKynsip 1 HAKJIOHHBIE:
15 paccTostHue OT TOYKHU JO MJIOCKOCTH,
paccTostHue OT MPSAMOM 10 MIIOCKOCTH
16 IlepnieHquKyIsp ¥ HAKJIOHHBIE:

pacCTOAHUEC OT TOYKH 0 IIJIOCKOCTH,




paccTosiHue OT IPSIMOM J0 IUNIOCKOCTH

[lepnieHIUKYIsIp U HAKJIOHHBIE:

Uk 6 paccTosHUE OT TOYKHU J0 MIIOCKOCTH, 1
paccTosiHue OT IPSIMOM J0 IUNIOCKOCTH
IlepnieHIUKYISp U HAKJIOHHBIE:

17 paccTosiHUEe OT TOYKH JI0 IJIOCKOCTH, 1
paccTosiHue OT IPSIMOM 10 INIOCKOCTH

18 VYTIubl B IPOCTPAHCTBE 1

19 VYTl B IPOCTPaHCTBE

20 VYroa Mexay npsMoi U INIOCKOCTBIO

91 VYTIIbl B IPOCTPAHCTBE: YIOJ MEKIY 1
MPSIMON U TUIOCKOCTBIO

Vi 7 VYIIIbl B IPOCTPAHCTBE: YIOJ MEKIY 1
MPSIMON U TUIOCKOCTBIO

99 JIByTpaHHBIN yroJI, TMHEHHBIN yroil 1
IBYTPaHHOIO yria

93 JIByTpaHHBIN yroJI, TMHEHHBIN yroil 1
JBYTPaHHOI'O yria

24 JIuneiHsIi yros ABYTrpaHHOTO yIiia 1

Uk 8 JIMHEeWHBIN yroy IByrpaHHOrO yria 1

25 TeopeMa 0 TpEX NEPHEHAUKYIIAPAX 1

26 Teopema o TpEX nepHeHANKYISIPAX 1
KonrponsHas pabora no remam

97 "[IeprieHINKYIAPHOCTD MPAMBIX U 1
mI0cKoCcTe" 1 "YTIbl MEX Ty NPSIMBIMU U
IUIOCKOCTSIMU"

Mk 9 TeopeMa 0 TpEX NEpHEHAUKYIIAPAX 1




OBIIEE KOJIMYECTBO YACOB 110

2749
I[TPOTPAMME



IHOYPOYHOE IIVTAHUPOBAHUE
11 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI
MoW

Jara
U3ydeHusl
er

JJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

Hx 1

IToHsATHE MHOTOIrpaHHUKA, OCHOBHBIE 3JIEMEHTBI
MHOI'OTPAaHHUKA, BBITYKJIbIE U HEBBIITYKJIbIE
MHOI'OTPaHHUKH; pa3BEPTKAa MHOTOI'PaHHUKA

IIpusma: n-yronpHas npusma; rpaHu u
OCHOBAHMA IIPU3MBI; IIPsIMasi U HAKJIOHHAs
pU3Mbl; OOKOBas U MOJIHAS TOBEPXHOCTh
IIPU3MBI

HpHMaH W HaKJIOHHAas NpU3MBbI; OoKOBas 1
IOJIHAaA MOBEPXHOCTH ITPU3MBEIL

20.09

20.09

17.09

17.09

Uk 2

[Tapamtenenunen, NpssMOYTOJbHBIN
napajJieJIenuIe]] ¥ ero CBOUCTBa

IInpamupa: N-yroiabHas NUpaMKUIa, TPaHU U
OCHOBaHUE MHUpaMUbl; OOKOBas U MOJHAS
[IOBEPXHOCTh IUPAMU/IbI; IPaBUJIbHAS U
yCeu€HHas nupaMuaa

bokoBas u nojHas MMOBCPXHOCTH IMUPAMUBI;
IpaBHJIbHAA U yceqéHHaﬁ nupamMuia

[IpaBuiIbHBIE MHOTOTPaHHUKHU: TOHSITHE
MPAaBUIBHOTO MHOTOTPaHHUKA; TIPaBUIIbHAS
NpU3Ma U MpaBUIIbHAs MUPaMUIa; paBUIIbHAS
TpeyroJibHasi MUpaMHJia U IPAaBUIbHBIHI

11.10

11.10

15.11

22.10

22.10

12.11




TeTpadap; Kyo

[Tnomaas 60KOBOI MOBEPXHOCTH M ITOTHOM
MMOBEPXHOCTHU MPSMOM TPU3MBI, TIOIA/1b

6 3 g 1 15.11 12.11
OCHOBAHHUH, TeopemMa 0 OOKOBOI MOBEPXHOCTH
IIPSIMOM IIPU3MBI

Tk 3 bokoBas n nonHas le.OBerHOCTL UpPaMU/IbI; 1
IIpaBUJIbHASA U yCEUEHHAs TUpaMuia

7 Hnomatzlb 6(31(030171 IIOBEPXHOCTH IPAaBUIILHON 1 13.12 1712
U yCEeUEHHON MUPaMU/IbI.

Vi 4 [Tnomane 60KOBOI MOBEPXHOCTH MPABHIBHON 1
Y YCEYEHHOU MUPaMU/IbI.

8 O0BEM TUPaMuIBI 1 13.12 17.12

Uk 5 OO0BEM TUPAMHUTBI 1

9 O0BEM npu3MBbI 1

Uk 6 O06BEM pU3MBI 1

10 O0BEM npu3MBbI 1

Nk 7 O0BEM npu3MBbI 1

11 KonTposbnas pa6"0Ta 1o Teme "OO0BEMBI 1 13.12 1712
MHOTOTPaHHHKOB

Uk 8 Pemienue 3a1a4 Ha CJI0XKHBIE OOBEMBI. 1

Uk 9 Pemrenue 3amay Ha CII0KHBIE OOBEMBIL. 1

12 CuMMeTpHs B IPOCTPAHCTBE 1

Nk 10 CummmeTrpus B IPOCTPAHCTBE 1

13 DeMeHTBl CHMMETPUH MPAaBUIIbHBIX 1
MHOT'OI'PaHHHKOB

Vi 11 DeMeHTBl CHMMETPUH MPaBUIIbHBIX 1

MHOT'OIrpaHHUKOB




[IpssMoyronbHas cucTeMa KOOPIAUHAT B

14 1
IIPOCTPAHCTBE

ik 12 [IpsimoyronbHas cucreMa KOOpAUHAT B 1
IIPOCTPAHCTBE

15 CBs13b MEXIy KOOPJIMHATAMU TOYKH U BEKTOpa 1

Uk

13 CBs13p MEXly KOOpIMHATAMH TOUYKH U BEKTOpa 1

16 [Ipocreiiue 3aauu B KOOpAMHATAX

Wk 14  IIpocreiimine 3agaun B KOOpJAUHATAX 1
[ToBTOpenue, 0600IIEHNE CUCTEMAaTH3AIUS

17 3HaHuil. [locTtpoenne ceueHuii B 1
MHOT'OTpaHHHUKE

18 KonrtponsHas padora no treme: «Metoa 1
KOOpAUHaT, [[BrKeHHE»

Nk 15  IloctpoeHue ceueHuid B MHOTOTpaHHHUKE

Nk 16  IloctpoeHue ceueHuil B MHOTOIPAaHHUKE 1
[ToBTOpEeHME, 0600IIEHNE CHCTEeMAaTU3 AN
3HAHWU. BpunciaeHne yrioB: MEXIy

Wk 17  ckpeluBarOIUMUCS NPIMBIMH, MEXIY IPAMON 1
U IUIOCKOCTBIO, IBYTPAHHBIX YIJIOB, YIJIOB
MEXy TNIOCKOCTSMHU
[ToBTOpEeHME, 0600IIIEHNE CHCTeMAaTH3 AU
3HaHWUU. BpunciaeHne yrioB: MEXIy

Wk 18  ckpemuBarOmUMUCS IPSIMBIMU, MEKIY MPSIMON 1

" IJIOCKOCTBIO, IBYI'PAHHBIX YIJIOB, YI'JIOB
MCIKAY MJIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

18+18




ITOYPOYHOE IIVTAHUPOBAHUME
12 KJIIACC

Ne i/

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI
Mmou

JlaTa
H3y4eHust
er

JJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchl

Cdepa u map: UeHTp, paanyc, TUaMeTp;
TUTOMIA/Tb TTIOBEPXHOCTH CHEPHI
B3aunmHoe pacrionioxxenue chepbl 1
IUIOCKOCTH; KacaTelbHasi TNIOCKOCTh K
cthepe; miomaas chepsl

20.09

20.09

20.09

20.09

Hx 1

N3obpakenue chepsl, mapa Ha
miockoct. CedeHus mapa

Hunuaap: ocHoBaHUS 1 GOKOBast
MOBEPXHOCTh, 00pa3yromas u oCh;
TJI0IAh OOKOBOM U MOJTHOU
[MOBEPXHOCTU

N300paxenne NUINHIPA HA TIOCKOCTH.
Pa3Béprka uununapa. Ceuenus
IUATUHAPA (TIOCKOCTHIO, MapalIeIbHON
WM TIEPIEeHIUKYIISIPHOM OCH LIMITUHAPA)
Konunueckas TOBEpXHOCTh, 00pa3yromue
KOHUYECKOW TOBEPXHOCTH, OCh U
BCpIIMHA KOHUYECKOU ITOBEPXHOCTHU

Konyc: ocHoBaHue u BepInHa,
o0pa3yroniasi U 0Ch; IIOMAAb OOKOBOM U
MOJIHOM MTOBEPXHOCTHU

27.09

11.10

11.10

18.10

27.09

11.10

11.10

18.10




VYceuéHnslii KOHYyC: 00pa3youue u

7 BBICOTA; OCHOBaHUS U OOKOBast 15.11 15.11
MOBEPXHOCTh
N3006pakenue KoHyca Ha MIIOCKOCTH.
Pa3Béprka konyca. CeueHus: KoHyca
Uk 2 (MII0CKOCTHIO0, MAapAJIEIbHOM
OCHOBAHHUIO, U IIOCKOCTHIO,
MPOXOISIICH Yepe3 BEPIINHY)
3 KomOunarms ten BpameHus u 1511 1511
MHOTOT'PaHHHKOB
9 Komb6unanus ten BpamieHus u 211 2211
MHOTOTPaHHUKOB
MHororpaHHuK, ONMMCAHHBIA OKOJIO
10 cdepsl; cdepa, BiMcaHHas B 13.12 13.12
MHOTOTPaHHHK WM B TEJIO BPAICHHS
[TonsTne 06 06b€Me. OCHOBHBIE
12 N ) 13.12 13.12
CBOIicTBa 0OBEMOB TEN
13 OO0BEM IMAMHIpPA, KOHYCa 20.12 20.12
Uk 3 O0béM HMIMHIpa, KOHYCa
14 O0béM mapa U mIoImaab chepbl
Uk 4 O06BEéM mapa u miomaas cheps
[TogoOHBIE TENa B MPOCTPAHCTBE.
16 CoOTHOIIEHUS MEXTY TUTOIIAISIMA
MOBEPXHOCTEN, 00bEMaMH MTOJOOHBIX TEI
[TooOHBIE TENa B MPOCTPAHCTBE.
Uk 5 CooTHOIIEHN MEX Ty TUIOIAIMU
MOBEPXHOCTEN, 00bEMaMU MOJOOHBIX TEI
17 KonTtponsHas pabora no temam "Terna 20.12




BpaieHus" u "OO0beMbl Ten"

BekTop Ha MII0CKOCTH ¥ B IPOCTPAHCTBE

18 CrnoxeHue U BBIYUTaHHE BEKTOPOB

19 YMHOXKEHUE BEKTOpa Ha YHCIIO
Pa3nosxeHue BekTopa 1o TpéM

20 HEKOMIUIaHapHbIM BekTopaM. IIpaBuiio
napajuiesenumnesia
Paznoxenune BekTopa 1o Tpém

Uk 6 HEKOMIIJIaHapHBIM BekTopaM. [IpaBuiio
napajuiejenumnena
Penienue 3amay, cBA3aHHBIX €

21 MIPUMEHEHHEM TPaBUJI ACHCTBUH C
BEKTOpaMHU
[IpsimoyrospHas cucTeMa KOOpIUHAT B

22 npoctpaHcTBe. KoopauHaTh! BeKTOpa.
[Tpocreiinme 3agaun B KOOpAMHATAX

ik 7 VYron mexny BekTopamu. CKansipHoe

« NIPOM3BEICHUE BEKTOPOB

93 Brruncnenue yrioB Mexy NpsiMbIMH U
IUIOCKOCTSIMU

24 KonTponbhas pabota no teme "BekTtopsl
Y KOOPAMHATHI B IpOCTpaHCcTBE"

ik 8 KoopanHaTHO-BEKTOPHBIN METO TPU

. pEIIeHIH TEOMETPHYECKUX 33124

[ToBTOpeHnue, 0600IIeHNE U

25 cucreMaTu3anus 3HaHui. OCHOBHBIE
burypsl, pakThl, TEOPEMBI Kypca

26 [ToBTOpeHnue, 0600IIeHNE U




cucremaru3anus 3HaHui. OCHOBHBIS
burypsl, GpakTbl, TEOPEMBI Kypca
TUTAHUMETPUH

[ToBTOpeHnue, 0600IICHNE U

27 cuCTEMAaTHU3alA 3HaHUH. 3amaun 1
TUTAHUMETPUH U METOJIbI UX PEIICHHS
kO [ToBTOpEHHE, 0606H16HI:I€ u 1
CUCTEMATH3AaLMs 3HAHUN
OBILIEE KOJIMYECTBO YACOB I10 9749

I[TPOT'PAMME




11 xmacc

KanenmapHo-remMaruyeckoe mianuposanue o reomerpun 11 kjace
Neri/mt TeMa Hara muian Hata Howm. 3a. npuMevYaHue
dakt
3auer Nel « MHOTOIpaHHHUKU»-13 yac.
1/1 [ToHsATHE MHOTOTPAHHHKA §1ﬂzi§ Ne
2/2 [Tpu3zma §1,m1.26,Ne222,
3/3 [Tnomaas MOBEPXHOCTH MIPU3MBI 11.26,Ne228
4/4 [11omanb MOBEPXHOCTH MPABHILHOM MPU3MBI Ne230
5/5 [Mupamuna. §2,11.28,Ne240
6/6 [TpaBuibHas mupaMuaa §2,1.29,Ne248
717 [Tnomans MOBEPXHOCTH MPABUIBHOM MTHPAMHU/IBI. §2,1.29, 246
8/8 [TousiTre 00bEMa. §1,1.69, Ne648
9/9 OO0BEM MPSAMOYTOJILHOTO MapaslIeIeUIe/Ia. §1,1m.64,Ne650
10/10 OO0BEM TIPSIMOI TIPU3MBI. §1, m 65,Ne653
11/11 O0BEM TpaMuIBI I1.69, Ne694
12/12 Pemenne mpakTHYSCKUX 3a1a4 Ne706,707
13/13 Kourpoabnas padora Nel «MHOrorpaHHUKW»
3auer Ne2 «KoopanHatsl 4 BeKTOPbI»-14 yac.
14/1 [ToHsiTHE BEKTOpA B IPOCTPAHCTBE. PaBEHCTBO BEKTOPOB. §1}¢H332%35
15/2 JleiicTBuUs C BEKTOpaMu §2,m.36 Ne330
16/3 JleiicTBuUS C BEKTOpaMHU §2,m 37,
Ne335,336
17/4 KomruranapHbie BEKTOPBI §3,1.39,
Ne348-350




18/5 KoopauHaTel TOUKM U KOOPAUHATHI BEKTOPA §1 J\?j(i%
19/6 [Ipocreiimue 3aga4n B KOOpIMHATAX. §1,1m.45,Ne409,
20/7 [Tpocreiimme 3amaun B KOOpIUHATAX. §1,m45,Ned 13
21/8 YT0J MeXIy BEKTOpaMHU §2.,11.46 Ned45
22/9 CxasipHOE TTPOU3BEJCHUE BEKTOPOB §2,1m.47,Ned51
23/10 CkaysipHOE TIPOU3BECHUE BEKTOPOB §2,1.48,Ne464
24/11 Beruncnenue yrios Mexay NPpsSIMBIMU U IUIOCKOCTAMMU §2,m.48, Ne455
25/12 IIpuMeHeHre KOOpIMHATHOTO METO/IA K PELICHUIO 3a1a4 Ne 468
26/13 IIpuMeHeHre KOOPIMHATHOTO METO/IA K PELICHUIO 3a/1a4 Ned75
27/14 KonrpoabHas padora Ne2 «KoopauHaThI M BEKTOPBHD)




12 kaace

KanenapHo-TeMaTu4yeckoe IiaHupoBanue 1o reoMeTpuu 12 Kjaace

Neri/mn Tema Jara mman | [lara Jlom. 3an. puMeYaHue
(dakr
3auer Nel «Tesia Bpamenus»-13 yac.

1/1 Humaap. [Tnomaas TOBEPXHOCTH HMIHH/IPA. §1, m 53, Ne523
212 Komnyc. [Tno1iaas TOBEpXHOCTH KOHYCA. §2,11.55,56,Ne560,563
3/3 Cdepa. [lap. YpaBHenue chepsbi. §3,1m.58,59Ne582
4/4 B3anmuoe pacrosioxenue chepbl U IIOCKOCTH. §3,1.60,Ne592
5/5 [Tnomans chepsl. §3, m.62, Ne594
6/6 OO0BEM HUIIMHIpA. §3, 11.64,66, Ne650
717 O0BéM KoHYCA. 11.70, Ne681
8/8 O0BEM mapa. §4, n.71,Ne717
9/9 O0BEM MIapoOBOro CErMEHTa, CJIOs, CEKTOpa. §4.11.72,Ne729

10/10 Pemenne npakTHYECKUX 3a/1a4. Ne717

11/11 Penrenue npakTHUeCKuX 3a1ad. Ne722,726

12/12 Konrposabnas padora Nel «Tejia BpaieHus»

13/13 Pemenne npakTHYECKUX 3a/1a4. Ne723

3auer Ne2 «o0o01aK01IEe TOBTOPeHUE »-14 yac.

14/1 TpeyronbHUKH

15/2 PelieHre TpeyroibHUKOB

16/3 YeThIpeXyroibHUKH

17/4 Peuiennie 4eTbIpeXyroiabHUKOB.

18/5 OKpy>XHOCTb U KPyT

19/6 [Tnomanu mraHuMeTpudecKkux QUryp.




2017 MHOTOTPaHHHUKH

21/8 Tena BpareHus

22/9 | Ilnomaau MOBEPXHOCTH MHOTOIPAHHUKOB U TEJI BPAIICHUS
23/10 O0bEMBI MHOTOTPAHHUKOB U TEJl BpalCHUS

24/11 Pemenue 3amay mo Tekcram EI'D

25/12 Pemrenue 3amad mo trexcrtam EI'D

26/13 | KourtpoubHasi padora Ne2 «o0o0maroiiee moBTopeHue

27/14 O6o0maroree TOBTOPEHNE.




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

* MaTtemaTuka: anrebpa ¥ Hayaia MaTeMaTHYECKOTO aHalIn3a, TEOMETPHUS.
['eometpus, 10-11 knaccewl/ Atanacsa JI.C., bByty3os B.®., Kagomues C.b. u

npyrue, AkinonepHoe oomectBo «M3narenscTBo «IIpocBerienne»

METOANYECKHUE MATEPHUAJIBI J1JISA YUUTEJIA

1. [IpumepHast mporpaMmsbl CpeAHEro o0IIero 00pa30BaHUs 10 MaTEMATUKE
(reometpun), 2004 rox;

2.Aranacsu JI.C. u nap. «['eomerpus, 10 - 11 xi1.», yueOHUK 1151
o01eoOpa3oBareNbHBIX yupexaenuid, M.: [Ipocsemenue, 2012 rop;

3. Kopanesa I'. . «IToypounsie mnanbl. ['eomerpust, 10 k1.», Yuurens, 2018
TOz;

4. Epmiosa A. I1., B.B. ['011000p0o/ibKO « Y CTHBIE TPOBEPOUYHBIE U 3aUETHBIE
paboTsl 1o reomeTpun A 10 — 11 kmacca», OO0 «Unekcay, 2020ro;

5. SIpoBenko B.A. «IToypounsie pazpabotku o reomerpun, 10 kiaaccey», OO0

«BAKOw», 2021 rop;

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETU
HUHTEPHET

www.mathege.ru: https://edu.skysmart.ru/; https://uchi.ru/ ; https://resh.edu.ru/






