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MNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamma ydeOHOTO Kypca «l['eoMerpusi» 0a30BOTO YpOBHS IS
obyuarommuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DenaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbLHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHusl,
C Y4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBaHUN, NPEABSIBISIEMBIX K
MaTEeMaTUYeCKOMy OO0pa30BaHUIO, M TPaJAMIMA POCCUIMCKOTO 0Opa3oBaHUSI.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSMH,
COCTABJISIIOIIMMHU OCHOBY JIJII CaMOpPA3BUTUS U HEIMPEPHIBHOIO 00pa3oBaHus,
LEJIOCTHOCTh OOIIEKYJbTYPHOIO, JUYHOCTHOTO W IIO3HABATEIIBHOIO pa3BUTHUS
JUYHOCTU 00YyYarOIXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CPEOHEro OOILEero
oOpa3oBaHus OOYyCIIOBJIEHA MPAKTUYECKONW 3HAUYUMOCTHIO METANpPEIMETHBIX H
IPEAMETHBIX PE3YJIBTATOB OOYyYEHHsS] T€OMETPUU B HANPABICHUH JIMYHOCTHOTO
pa3BuTUa oOydaronmxcsi, GopMUpOBaHUsA (DPYHKIMOHATBLHOM MaTeMaTUYECKOU
IPaMOTHOCTH, U3YUYEHHS JPYTUX y4eOHBIX NUCHMIUIMH. Pa3zButne y oOydaronmxcs
MPaBUJIBHBIX MPEACTABICHUM O CYIIHOCTH U TPOUCXOXKIECHUU T€OMETPUUYECKHUX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOTO M UACAIBHOIO, XapaKTepe OTPaKECHHUS
MAaTEMATUYECKOW HAyKOW SIBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIU MATEMATHYECKOTO0 MOJIEIUPOBAHUS B HAYUHOM
MO3HAHUU U B MPAKTUKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yYaIllUXCsl, a TaKKe KauyeCTB MBIIUICHUS, HEOOXOMMMBIX JUIsl aJamnTalid B
COBPEMEHHOM OOIIIECTBE.

['eomeTpust siBAsieTCs OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIAHETO
oOmmiero oOpa3oBaHHs, TaK Kak OOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHHUS Kak
JTUCIUTIINH €CTECTBEHHO-HAYYHOUM HANPaBIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlornyeckoe MbIIUIeHHE, (HOPMUPYEMOE TPH H3YYCHHH OO0yJarOIIMMUCS
MOHATUHHBIX OCHOB T€OMETPHH M IIOCTPOCHHUH LETIOYKH JTJOTHICCKUX YTBEPIKICHUH
B XOJIE pelIeHUs] TeOMETPUYECKUX 3a7ady, YMEHHE BBIJIBUTaTh M OINPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS IMPU PEIICHHHM 337a4 €CTECTBEHHO-
HAyYHOTO IIMKJIA, B YaCTHOCTH U3 Kypca (DU3UKHU.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIECTBEHHYIO POJb BO
BCEX 001acTsaX AesATENbHOCTH 4YesoBeka. OpueHTalus 4YeloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHE €ro COIMaabHOro ObITHsA, (opma
OTpaXEHUSI OKPY’KAIOIIETO MHUPA, YCIOBHE YCIENTHOTO TO3HAHUS W aKTHBHOTO
npeobpazoBaHusl  JAeWcTBUTENbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu O0OBEIMHSAET pa3Hble BUABI y4eOHOM U TPYIOBOM J1€ATEIHLHOCTH,



SBJISIETCSI OJHUM W3 TMPO(PECCHOHAIBHO BaXXKHBIX KA4YE€CTB, MOITOMY aKTyallbHA
3amaya (opmMupoBaHHS y O0OyYarONmUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBINUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJTOTOBKE K MPAKTUYECKOU JEATEILHOCTU 10 MHOTUM HAIIPaBJICHUSIM.

[lens ocBoeHust mporpamMmbl ydeOHOro kypca «l'eomerpus» Ha 06a3oBOM
ypoBHE OOyueHusi — oOmeoOpa3oBaTebHOE U OOILIEKYJIBTYpPHOE pa3BUTHE
oOydJaromuxcss  4epe3  OOCCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TIEOMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenuUIHBIX T€OMETPUH, BO3MOKHOCTH YCIEITHOTO MPOJI0JKEHUsS 00pa30BaHMUs
MO CTEIMAIBHOCTSIM, HE CBA3aHHBIM C MPUKIIAIHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomMeTpuu Ha 0a30BOM ypOBHE TIpEIHA3HAYCHA IS
OOyJaronuxcsi CpeaHEH MIKOJBI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyIHECHUN
Ha YpOBHE OCHOBHOI'O 001Iero oopaszoBaHus. TakuMm oOpa3om, oOydaroniuecs Ha
0a30BOM YypOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUM ¢ HEOOXOAWMBIC ISl JKU3HH B COBPEMCHHOM
obmiectBe. Kpome 3TOro, oHM WMEIOT BO3MOXXKHOCTHh M3YyUHUTh T'€OMETPHIO OoJjiee
r1yOOKO, €CiiM B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHAIBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIMX 3amad. [IpHOpUTETHBRIMH  3aJa4aMH  OCBOEHHUS  Kypca
«I"eomeTpun» Ha 6a3o0BoM ypoBHe B 10—11 kiaccax sBisitoTcs:

e (opmMupoBaHue mNpEACTaBIECHUS O TEOMETPUM KaK dYacTH MHPOBOM

KYJIBTYPhI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIITUM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BaXHEHIIMX MAaTeMAaTHUYECKUX MOJEIAX, MMO3BOJISIONINX OMUCHIBAThH
Y U3y4aTh pa3HbIC SBIICHUS OKPYKAIOMIETO MUPA;

e (opmMupoBaHuMe yMEHHs pacro3HaBaTh Ha YepTEkKax, MOJCISIX U B
peaIbHOM MHPE MHOTOTPAHHHUKH U TeJla BpaIleHUS;

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

e (opMupoBaHMe yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSATHSAMH O
MHOTOTPAaHHHUKAX ¥ TeJaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE  aJNTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJay;
dbopMHpOBaHWE yMEHHUS  IPOBOJIWUTH  HECJOXKHBIE  JIOKAa3aTeIbHBIC
pacCyXIIeHHs B XOJI¢ PCIICHUS CTEPCOMETPUUYCSCKHMX 3aaad W 3a1ad ¢
MPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE  HWHTCIUIGKTYaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
oOydJaromxcs, IMO3HAaBAaTEIbHOWM  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
yYMEHUH, KpUTUYHOCTH MBIIICHHUS;



e (dopmupoBaHHe (GYyHKIIMOHATIBHOU I'PaMOTHOCTH, peNeBaHTHOM
TEOMETPUU: 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 CO37aBaTh F€OMETPUUECKUE MOJIEIHU, IPUMEHATh OCBOECHHBIN
FEOMETPUYECKHI ammapar sl PELIeHHUs MNPAKTUKO-OPUEHTHPOBAHHBIX
3a71a4, HHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIbTATHI.

OTINYUTENBHON OCOOEHHOCTBIO MPOTPaMMBbl SIBISIETCSl BKJIIOYEHHE B KYypC
CTEPEOMETPUM B HAYaJe €ro HW3y4YeHUs 3aJay, pelIaeMblX Ha YPOBHE
MHTYUTHUBHOT'O MTO3HAHUA, U ONPEAEIEHHBIM 00pa30oM OpraHM30BaHHas paboTa Haj
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIAPYET MPOTEKAaHUE MHTYUTHBHBIX IPOLECCOB, MOTUBUPYET K
JANbHENIIEMY U3YUYEHUIO IPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOyYEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKON JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yYallUXCS B Kypce CTEPEOMETPUM NPOBOAMUTCS 3a CUET pEIIeHUs 3a1ad Ha
CO3/JaHME  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jady Ha  ONEpPUpPOBAHUE
IPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOpPOM Ha
HarJIIHOCTh, a OIIEpUpPOBaHME O0O0pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJISIHOCTH, MBICIEHHOTO U3MEHEHMS €TI0 UCXOJHOTO COAEPIKAHMS.

OcHoBHbIE copeprkaresibHble TUHUU Kypca «I'eomerpum» B 10—11 kiaccax:
«MHororpanHukmny, «IIpsiMble U TIIIOCKOCTH B MPOCTPAHCTBEY, «Teia BpaleHus,
«BekTopsl U1 KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenensieTcss He TOJbKO IO COJAEP)KATENbHbIM JIMHUSM, HO M MO ToJaM
oOy4eHHUs Ha YPOBHE CPEIHETr0 00IIero 00pa3oBaHusl.

Conepxxanue o0Opa3oBaHUs, COOTBETCTBYIOLIEE INPEAMETHBIM pe3yibTaTaM
OCBOCHHUs pabouell MporpaMMmbl, pacHopeAci€HHbIM 10 TojaM OOydYeHHs,
CTPYKTYPUPOBAHO TakuM o00Opa3oM, 4YTOOBI OBJIAJEHHE TIE€OMETPUUECKUMU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEIOBATEIBHO U MOCTYNATENbHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIyI0 CHUCTEMY T€OMETPHUYECKHX MPEACTaBICHUNA OOYydaroUuXcs, pacuiupsis U
yriyosisas e€, o0pasys MpoUHble MHOKECTBEHHbBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenne reomerpun orBoautes 2 dyaca B Henemo B 10 kmacce u 1 gac B
Henemo B 11 kmacce, Bcero 3a 1Ba roga ooyduenust - 102 y4eOHbIX daca.



COAEPKAHUE YYEBHOI'O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHATUA  CTepeoMeTpuu. Touka, npsAMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHH:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosiokeHue MpsSMBIX B IPOCTPAHCTBE: IEPECEKAOIIUECH,
NapajuleNIbHble W CKpelmuBaronmecs npsamble. [lapauiensHOCTE NpsAMBIX U
IUDIOCKOCTEM B  IIPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBbIE B  IIPOCTPAHCTBE;
[ApAJUIEIBHOCTh TPEX MPAMBIX; MAPAIUICIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJICHHBIMU CTOPOHAMH; YroJd MEXAY NpSMbIMH B MPOCTPAHCTBE.
[TapauienbHOCTH IJIOCKOCTEM: MapajiyieIbHbIC TJIOCKOCTH; CBOICTBA
napajienbHbIX IUIockocTel. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa’p, KyO, napajiesenunea; NoCTPOeHUE CEYEHUH.

[lepneHAUKYISAPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIE MPAMBIE B
IIPOCTPAHCTBE, NPSAMBIE NAPAJUICIBHBIE W MEPIECHANKYJSIPHBIE K INIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TMPAMOM M IUIOCKOCTH, TEOpemMa O NPsSMOu
MEPIIEHAUKYJISIPHON IUIOCKOCTU. YTIIBI B IIPOCTPAHCTBE: YIOJ MEXAY MPAMON U
IUIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM Yrojd JBYTPAHHOIO  yrJia.
[lepnieHaAUKYJISP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 1O  IUIOCKOCTH,  NPOEKIUs  QUrypsl Ha  IJIOCKOCTb.
[lepneHaUKYISAPHOCTh  TUIOCKOCTEH: MPU3HAK  MEPHEHAUKYJSIPHOCTH  JIBYX
IIOCKOCTEN. TeopeMa 0 TpEX MEepPIEHIUKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuka. [Ipu3ma: N-yromapHas
MpU3Ma; TpaHd U OCHOBAHUS MPU3MBbIL; MpsiMas U HAKJIOHHAs MPU3MBI; OOKOBas U
MOJIHAA MTOBEPXHOCTh ITPU3MBL. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajuielienunes U ero cBorcra. l[lupamupa: N-yroiapHas nupamujaa, rpaHd U
OCHOBaHHUE MUPAMUIbI;, OOKOBAs U MOJIHAS MTOBEPXHOCTh MUPAMU/IbI; IPABUIIbHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TMpuU3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAs MpU3MaA U
NpaBWIbHAs NHPaAMUJIa;, MpaBUJIbHAs TPEYrojibHasi MUpPaMHUAA W TPaBUIIbHBIN
teTpa’dap; KkyO. IlpencraBienne o TMpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

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



Brruncnenre d71€eMEHTOB MHOTOTPaHHUKOB: pEOpa, WMaroHanv, YIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM MMOBEPXHOCTH NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopemMa O OOKOBOM NOBEPXHOCTH MPSIMOU MPU3MBIL.
[Tnomans OOKOBOM TIMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MUPaMUIBbI,
TeopeMa O IUIomaad ycedéHHOM mnupamuibl. Ilonstue 006 00bEMe. OOBEM
MAPaAMU/IbI, TPU3MBI.

[TomoGupie Tena B mpocTpaHcTBe. COOTHOIICHUS MEXIY IUIOIAISIMH
MOBEPXHOCTEH, 00bEMaMU TTOJI0OHBIX TEJl.

11 KIIACC

Tena Bpamenust

HunmuHapuyeckas TTOBEPXHOCTB, oOpazyrolue HIAHAPUYECKOU
MOBEPXHOCTH, OCh UMWJIUHJIPUYECKOW TMOBEpXHOCTU. [[umuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ylollas M OCh; IUIONMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

KoHunueckasi moBepXHOCTh, 00pa3yromne KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH MOBepXHOCTU. KOHyC: OCHOBaHUME U BEpIIMHA, 00pa3yromias
M OCb, IUIOMaJb OOKOBOM U TIOJHOM TOBEPXHOCTU. YCEUEHHBIH KOHYC:
oOpa3sylollue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: neHTp, paauyc, IUaMeTp; IJIOMAab MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxxenue chepsl U IIOCKOCTH; KacaTellbHasl TIOCKOCTh K cdepe;
JI011aab Chephl.

N300pakeHne Ten BpallleHHs Ha MIIOCKOCTH. Pa3BépTka MIIMHIpa U KOHYCA.

KoMmOuHanuun Tenm BpalieHHWss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAS B MHOTOTPAHHUK, WJIH TEJO
BpallEHUS.

[Tonsarue 06 06bEMe. OcHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00BEME
NPsIMOYTOJILHOTO TMapajulesienunena v ciaeactBus u3 He€. OO0bEM UMIMHIpA,
konyca. O0BEM mmapa u maomass chepsl.

[TomoGueie Tena B mpocTtpaHcTBe. (COOTHOIIECHUS MEXKIY TUIOMIAASIMU
MOBEPXHOCTEHN, 00bEMaMU TTOI0OHBIX TEJl.

Ceuenus mwiMHApa (MapaUyiebHO M TEPHEHIUKYJSPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHUIO M TPOXOJSIIEE 4Yepe3 BEPIIMHY), CECUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mockoctu U B ripocTpaHcTBe. ClIoKEHNE U BEIUYMTAaHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4uCio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaM. IIpaBuno mnapamwienenunena. PemieHne 3amad, CBA3aHHBIX C
IIPUMEHEHUEM TIpaBWJI JACUCTBHM € Bekropamu. lIpsaMoyroneHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopamnatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YToJ Mexay BekTopamu. CKalspHOE MNPOHU3BEIECHUE BEKTOPOB.
Brruncnenne yriioB Mexy NpsIMBIMH U IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1ay.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MPOTPAMMBI  y4eOHOTO TpeaMeTa
«MareMaTnka» XapakTepU3YIOTC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TTO3UIIMU 00YyUaIOIIErocs Kak akTHBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, MPEACTAaBICHHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
IpoLenyp TpaxIAaHCKOTo oOmiecTBa (BBIOOPHI, OMPOCHI W Tp.), YMEHUEM
B3aHUMOJECUCTBOBATh C COLUMAIBHBIMA HHCTUTYTAMHU B COOTBETCTBUU C HX
GYHKIUSAMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUUHOCTU, YBAKECHUS K
IIPOLJIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTHUKH, IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX HayKaX, TEXHOJOTHSX, cdepax

SKOHOMUKHU.
JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS
OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;

C()OPMUPOBAHHOCTHIO ~ HPABCTBEHHOIO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBS3aHHOTO C MPAKTUYECKUM IIPUMEHEHUEM JOCTUKEHNUN HAYKU U IESATEIbHOCTHIO
y4€HOIr0; OCO3HAaHUEM JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYMBOTO OyAYILIETO.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOUYAsl ICTETUKY MAaTEMaTHUYECKHX
3aKOHOMEPHOCTEM, 00BEKTOB, 3aj1ad4, peleHnu, paccy X IEHUN;
BOCIIPUAMYHMBOCTBIO K MATEMAaTUYECKUM aCIIEKTaM Pa3JIMYHbIX BUIOB UCKYCCTBA.

Pdu3nyecKoe BOCIIUTAHKE:

c(hOPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
MHTEpecax 30pOBOro M 6€30MacHOro o0pas3a KU3HU, OTBETCTBEHHOI'O OTHOILLIEHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMHUTAHHUE, COATTAHCUPOBAHHBIM PEXUM 3aHSATUU U

OTHbIXa, peryisipHas ¢busnueckas aKTUBHOCTb); du3ruecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe Bociutanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAaHHEM IICHHOCTH TPYAOIIOOWS, MHTEPECOM K
paznuuHbiM  cepam  mpodecCHOHANBHON  JEATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpUIaTh OCO3HAHHBIA BBHIOOP
Oynymeli mnpodeccnrn W peamu3oBBIBATh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTHUYeCKOMy OO0pa3oBaHUIO U
caMO00Opa30BaHUI0 Ha TPOTSHKCHWHM BCEH >KM3HU; TOTOBHOCTBIO K aKTHBHOMY
YYaCTHIO B PEIICHUU MPAKTHYSCKUX 3a/1a4 MATEMAaTHICCKOW HAITPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO JKOJOTMYECKOW KYJIbTYPbl, NOHUMAHHEM BIIUSHUS
COIMATbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHUC MPHUPOJIHON W COIMAILHOM
Cpedbl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX MpoOdIieM;
OpHCHTAIlC Ha NMPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH  OKDY’KAalOIIeH Cpefbl, IUIAHUPOBAHHs TIOCTYIIKOB M OICHKH UX
BO3MOYKHBIX ITOCJICJACTBUH JIJIsl OKPYKAFOIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ¥  OOIICCTBCHHOHW MPAaKTUKH, [MOHAMAaHHEM
MaTEeMaTHYECKONH HayKH Kak c(epbl UYeIOBEUECKOH MACSITeNbHOCTH, ITaloB ¢
pa3sBUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS LHMBHJIW3AIMH; OBJIAJCHUEM SI3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KyJIbTYpOW KaK CPEICTBOM IIO3HAHHS MHpa;
TOTOBHOCTBIO OCYIIECTBJIATH TPOCKTHYI0 U HCCICIOBATEIBCKYIO JEATEIBHOCTD
WHIMBUIYAJIBHO U B TPYIITIE.

METAIIPEAMETHBIE PE3YJIbTATDBI

MertanpenMeTHble pe3yJIbTaThl OCBOCHUS IMPOTPaMMBbl YYEOHOTO MpeameTa
«Marematuka XapaKTEPHU3YIOTCS OBJIAJICHUEM YHUBEPCATbHBIMA
NO3HABAMENbHLIMU  OCUCBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elcmBUsAMU, YHUBEPCATIbHBIMU Pe2YTISIMUSHBIMU OelCBUIMU.

1)  Vuueepcanvnvie  nosmasamenwvuvle  Oelicmeus, — obecneuusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarOWuUxcs (0ceoeHue
Memo008  NO3HAHUA ~ OKpYHCarweeo  Mupa;  npumeHeHue  J102U4ecKux,
uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble jornueckue AecTBU:

e BBISBJIATH M XapaKTEPH30BaTh CYIIECTBEHHBIC MTPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHATHH, OTHONICHUH MEXAY IOHATUAMH, (OPMYIUPOBATH
OTpECICHUS  TOHATHH; YCTAHABIIMBATh CYIICCTBCHHBIA  TpPH3HAK
KJaccu(uKay, OCHOBAaHUSA Ui OOOOIICHWS W CpaBHEHUSA, KPUTEPUU
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpOBaTH W  MPEOOPa30OBHIBATH  CYXKICHHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YAaCTHBIC W OOIIWCE;
YCIIOBHBIC;

e BBIABIATH  MATEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAaHHBIX, HAONIOJCHHSIX U YTBEPKICHUSX;



npemsiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNI;

e JIeJaTh BBIBOJBI C HCIIOJH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHYKTUBHBIX YMO3aKJIIOUEHHU M, YMO3aKIIIOUEHHH 110 aHATIOTUH;

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

e BBIOMpaTh cHoco0 pemieHus ydyeOHOM 3adauM (CpaBHUBATh HECKOJIBKO
BApUMAHTOB pelUIeHUs, BBHIOMpaTh Hauboiee MOAXOMANIMN ¢ Yy4E€ToM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTeIbcKue 1eiiCTBUS:

e HCIIOJBH30BAaTh BOMPOCHI KaK MCCIEAOBATENBCKUI MHCTPYMEHT MO3HAHUS;
dbopMyupoBaTh BOMPOCH], (UKCUPYIOIIKME MPOTHUBOpEUYUE, MpolIemy,
yCTaHaBIMBAaTh HCKOMOE W  JaHHOe, (opMupoBaTh  THIOTE3Y,
apryMEHTUPOBATH CBOO TIO3UITUIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEIIEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MAaTeMaTH4eCcKOro
O0OBbeKTa, SBJICHMS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH  MEKIY
00BEKTaMH, SIBICHUSIMH, ITPOIIECCaMU;

e CaMOCTOSITEILHO (POPMYJIUPOBATH 00OOIIEHUSI U BBIBOJIBI MO Pe3yIbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IMPOIIECCA, a TAKXKE BBIJIBUTATH
TIPEATOJIOKEHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSX.

Pabora ¢ undpopmaunmeii:

e BBIABJISATH JACPUIUTH UHPOPMAIINU, TAHHBIX, HEOOXOIUMBIX JUIsI OTBETA
Ha BONIPOC U JJI PEIICHUS 3a]1a4H;

e BBIOMpaTh WH(OpPMAIMIO W3  HMCTOYHWKOB  PA3JMYHBIX  THUIIOB,
aHATM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUIOB U (GOPM MPEACTABICHUS;

e CTPYKTYypUPOBaTh MHGOPMAIIHIO, TIPEJICTABIATE €€ B Pa3INYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAE&KHOCTD uHbopMaIuu 1o CaMOCTOSITEIIEHO
c(hOpMYTUPOBAHHBIM KPUTCPHSIM.

2)  VYuueepcanvhvlie KoMMyHuUKamugHvle  Oelicmgus,  00ecneyusam

copMUpPOBaAHHOCMb COYUATILHBIX HABLIKOS 00YUAOUWUXCHL.

OO0menne:



BOCIPUHUMATh M (OPMYyJIHUPOBATh CYXIEHUSI B COOTBETCTBUU C
YCJIOBHSIMHU U LIEJIIMA OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, J1aBaTh MOSCHEHHUS IO
X0y pelleHus 3a7aui, KOMMEHTHPOBATh ITOYYEHHbIN pe3ybTarT;

B X0JI€ 00CYKIEHU 3a7aBaTh BOIIPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC Ha MIOMCK
pELICHMs; COIMOCTaBIATh CBOU CYXIECHHUS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHaliora, oOHapyXUBaTh pa3jM4yMe U CXOJCTBO IO3ULIUH; B
KOPPEKTHOM popme GpopMyIUpOoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
OPEJICTaBISATh  pe3yJNbTaThl  pEHIeHHs  3aJayd,  SKCIIEPUMEHTA,
UCCJENOBAHMS,  NPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3a]1a4 MPE3EHTAI[MU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMATh W HUCHOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyJIbHON PabOThI MPU PEIICHUH YICOHBIX 3a7a4; IPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacrpeaensTh BUABI padoT, JOTOBApUBATHCS, 00CYKIATh MPOIIECC
U pe3yJibTat paboThl; 00001aTh MHEHUS HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (00CYXIeHUs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMbD» W WHBIC), BBINOJHATH CBOI YacTh pPaOOTBI WU
KOOPJIMHUPOBATh CBOM JIEHCTBHUSI C JAPYTMMH WICHAMH KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMyTUPOBAHHBIM YYACTHUKAMHU B3aUMOJICUCTBHSI.

Vuueepcanonuvie  pezynamuenvie  Oeiicmeusl, obecneuusarom

G opmuposanue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
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 II03HABATEJILHOW peduiekcun Kak OCO3HaHUS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI IIporecca u
pe3yJbTaTa pelIeHUs MAaTEMATUYECKOMN 3a/1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IpPU PEUICHUU
3a7a4i, BHOCUTb KOPPEKTHBBI B [IESITEIBHOCTh HAa OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAWIEHHBIX OMIMOOK, BBISBIICHHBIX TPYIHOCTEH;



e OIICHUBATh COOTBETCTBHE pe3yjbTaTa IEIW U YCIOBUAM, OOBICHATDH
IIPUYUHBI JTOCTHKECHHS WIM HENOCTHKECHUS PE3yJIbTAaTOB ACATEIBHOCTH,
HaXOJUTh OIIHUOKY, AaBaTh OLIEHKY NIPHUOOPETEHHOMY OIIBITY.

IHNPEAMETHBIE PE3YJIBTATDBI

10 KITACC

OmneprpoBaTh MOHATHSIMH: TOUKA, IPsIMasi, INTOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUM M CJEACTBHUS U3 HHUX IMPU PEHICHUU
reOMETPUYECKUX 3a/1ay.

OmneprpoBaTh MOHATUSMU: MAPAIICIBHOCTh M EPIIEHINKYIAPHOCTD MPSMBIX
Y TJIOCKOCTEHN.

KnaccuduimpoBaTe B3aUMHOE pAaCIIOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATHAMM: JIBYI'PAHHBIA yTOJI, TPaHU JBYIPAHHOIO YIJIa,
peOpo IBYTpaHHOTO yTIJia; JMHEWHBIM Yroj JABYTPAaHHOTO YIJa; TpalycHas mepa
JIBYTPAHHOTO yTJa.

OnepupoBarh NOHATUSAMHU: MHOTOTPAHHMK, BBINYKJIBIA W HEBBITYKJIbINA
MHOTOTPaHHUK, 3JIEMEHTHl MHOIOTPAHHUKA, TPaBUJIbHBII MHOTOI'PaHHUK.

Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
NPSIMOYTOJIBHBIN NapaJijiesienune, Kyo).

KnaccudummpoBate  MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHUS  JUIA
KJacCU(pUKaUUU (BBINYKJIblE W HEBBINYKJIbIE MHOTOIPAHHUKH; TPaBUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHbIE MPU3MBI, TapaljiesIeUuneabl).

OmneprpoBaTh MOHATHIMHE: CEKYIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBIICHATH IPUHIIMIBI TOCTPOEHUSI CEYEHUH, UCTIOIb3YSI METO/ CIIEIOB.

CTpouTh ceyeHHs] MHOTOIPAHHMKOB METOJOM  CJIENOB, BBINOJHATh
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYp: BUJ
CBEpXy, COOKY, CHU3Y.

Permath 3a1aun Ha HaXOXKICHUE TEOMETPUICCKUX BEIIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS W3BECTHBIC aHAJUTHUYECKHE METONbI TPHU PEIICHUH
CTaHJIAPTHBIX MAaTEMaTHYECKHUX 3a]1a4 Ha BBIYMCIECHUE PACCTOSIHUNA MEXAY ABYMsI
TOYKAMHM, OT TOYKH JO TMpsAMOM, OT TOYKH JO IJIOCKOCTH, MEXIY
CKPEIIMBAIOIINMUCS TIPSIMBIMHU.

Permath 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS W3BECTHBIC aHAJUTHUYECKHE METONbI TPHU PEIICHUH
CTaHJAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHMCIECHUE YIJIOB  MEXIy
CKPEIMBAIOIIMMUCS TPSIMBIMU, MEXIy MNPSIMOM UM  IUIOCKOCTBIO, MEXKIY
MJIOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bbruncnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOIPAaHHUKOB (MpU3Ma,
nupaMuja) C© TMpuMEHEeHHeM (QOpMyJ; BBIYUCIATH COOTHOILICHHUS MEXKIY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMaMHU MOI0OHBIX MHOTOTPAaHHUKOB.

OnepupoBaTh NOHATHSAMHU: CHMMETPUS B IIPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (QUTYPBI.

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

[TpumeHsaTh reomerpuyeckue (HaKTbl Ui PEUIEHHS CTEPEOMETPUUYECKHUX
3aJ1a4, MPEANOIAraroiuX HECKOIBKO IAroB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

IIpuBOIUTE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAEC W
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJMYYECHHBIE 3HAHMS HA IMPAKTUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyallud W NPUMEHATb HM3YYEHHBIE IIOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHYeCKd C(HOPMYIMPOBAHHONM MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TIEOMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEINU C
WCIIOJIb30BAaHUEM T€OMETPUUYECKUX MOHITHI U TEeOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKNX BEJITMYHH.

11 KIIACC

OmnepupoBaTh MOHATUSMHU: LWIMHIpUYECKas IOBEPXHOCTh, OO0pasyrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3yrolre KOHHYECKOH OBEPXHOCTH, KOHYC; c(pepruyeckas moBEpXHOCTb.

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLEHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHrue chepbl U MITOCKOCTH.

OmneprpoBaTh MOHATUIMU: ILIAPOBON CETMEHT, OCHOBAaHHE CErMEHTa, BBICOTA
CEerMEHTa; I1apOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
LIapOBOU CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Ten  BpallleHus,
reOMETPUUYECKUX TeJl C IPUMEHEHHEM (popMy:I.

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

Bb4ucnsaTe COOTHOLIEHUST MEX]y MUIOIAIIMU MOBEPXHOCTEN M 00bEMaMu
MOTO0HBIX TE.



N300pakath um3ydaemple (UTYppl OT PYKH M C TPUMEHEHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BbInonHATh (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MTPOCTHIX 00BEMHBIX
buryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BpaIllCHUS.

W3BnekaTh, HHTEPHIPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMALHUIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OniepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINMONHATh JEWCTBUSL CJIOKEHHUS BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOXKEHHSI BEKTOPa Ha YUCI0, O0BACHSITH, KAKUMHU CBOMCTBAMHU OHU 00JIaJIalOT.

[IpuMeHSTh MpaBUiIO Napasuieenueaa.

OnepupoBaTh NOHATUSIMU: JIEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJIyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIrOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEAECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

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

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPJIUHAT.

[IpumensTy TeoMeTpuueckue ¢akThl ISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIbKO IIArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemate npocreimme reoMeTpU4eCcKUEe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTENbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaXO0XXJICHUE FeOMETPUUYECKUX BEJIUYHUH 0 00pa3liaM WUJIu allfOpUTMaM, MPUMEHsIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs nOpocTedIINEe MPOTPAMMHBIE  CPEACTBA UM BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOoAMTHE NpUMEPHI MATEMAaTUUYECKUX 3aKOHOMEPHOCTEW B MPUPOJE HU
’KU3HH, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUMEHATh TMOMyYEHHBIE 3HAHUSA HA MPAKTHUKE: aHAJIW3UPOBATH PEAIbHBIE
CUTyallud W IPUMEHATh HW3YUYCHHBIE NOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTH4ecku CcHOpPMYyIUPOBAaHHON TMPOOJIeMBbl, MOJEIUPOBATh PpEaAJIbHBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEIOBaTh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM T€OMETPUUYCCKUX TIOHITHIN M TEOpEM, anmapara aareophl; pemaTth
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKNUX BEJIUUMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Kontpoabubie IIpakTuueckue
n/n NPOrpamMMbl Bcero o0pa3oBaTtejibHbIE
padoThI padoThbI
pecypchl
bubnunoreka LIOK
1 B 10
BEAICHHE B CTEPCOMCETPHTO https://myschool.edu.ru/
5 [IpsiMble ¥ MIIOCKOCTU B MPOCTPAHCTBE. 12 1 bubmmoreka [JOK
[TapanneabHOCTh NPSIMBIX U TJIOCKOCTEN https://myschool.edu.ru/
[lepneH MKy IAPHOCTD NMPSMBIX U bubnuoreka [IOK
3 . 12
IIJIOCKOCTEN https://myschool.edu.ru/
bu6nmorexa LIOK
4 1 1
VYTibl MeXAy MPSMBIMU U TUIOCKOCTSIMHU 0 https://myschool.edu.ru/
bubmmoteka IIOK
M 11 1
> HOTOTPATHIIH https://myschool.edu.ru/
6 OO6BbEMBI MHOTOI'PaHHUKOB 9 1 bubmorexa LHOK
https://myschool.edu.ru/
7 [ToBTOpEHME: CEUEeHMS, pACCTOSTHUS U YTIIbI 4 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 5 0




11 KJIACC

Koan4yecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeEM uudgpoBbie
Ne i/m P Konrposbubie IIpakTHyeckue (upp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcbl
bubmuorexa [JOK
! Tena Bpaterns 12 https://myschool.edu.ru/
2 OOBEMBI TET 5 1 bubmorexa LHOK
https://myschool.edu.ru/
bubmuorexa [JOK
3 B 10 1
€KTOPbI U KOOPJMHATHI B MPOCTPAHCTBE https://myschool.edu.ru/
4 [ToBTOpeHME, 0000IIECHNE, 7 1
cucTeMaTu3alus 3HaHUi
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 0




HOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KonuyectBo yacos DJIeKTPOHHbIE
Jlara uudgposbie
Nen/m  Tema ypoka Konrtpoabubie IIpakTuueckue
Bcero u3ydyeHusi odOpa3oBaTe/IbHbIE
padoThI padoThI
pecypcsbl
OCHOBHBIE TIOHSTHSI CTEPEOMETPHU: Eub 10K
noInoTeKa
1 TOYKa, IpsiMasi, TUIOCKOCTb, 1
https://myschool.edu.ru/
MIPOCTPAHCTBO.
[IpaBuna n3o0paxkeHUs HA PUCYHKAX:
5 M300paxKeHusl MII0OCKOCTEH, 1 bubnnorexka [HJOK
NapauIeIbHBIX IPAMBIX (OTPE3KOB), https://myschool.edu.ru/
CepeIuHBI OTpe3Ka
3 [TonsaTust: nepecekarouecs MmI0CKOCTH, 1 bubnmnoreka [JOK
MIEpPECEKAIOIIMECS MPsMasi U INIOCKOCTh https://myschool.edu.ru/
3HaKOMCTBO C MHOTOI'paHHHKaMHU, Eub 10K
nonnoTexa
4 n300pakeHre MHOTOTPaHHUKOB Ha 1 httos://myschool.edu.ru/
PUCYHKAaX, Ha MPOEKIIMOHHBIX YEPTE)KAX ' o
HauanbsHbie cBenieHus 0 KyOe u BuG 1OK
. nonnoTexa
5 nUpaMuie, uX pa3BEPTKU U MOJIETH. 1 _
CeHenHs MHOTOrpaHHIKOB https://myschool.edu.ru/
HauanbHbie cBenieHus o Kyoe u Bt LOK
) nonuoTexa
6 UpaMuIe, UX Pa3BEPTKH U MOJIEITH. 1
CeHenHs MHOTOrpaHHIKOB https://myschool.edu.ru/
[TonsiTne 06 aKCHOMATHYECKOM Bu6 10K
nonroTexa
7 MOCTPOCHUHU CTEPEOMETPUU: AKCHOMBI 1 httos://myschool.edu.ru/
/Imy. .edu.ru
CTEPEOMETPHUH U CIECACTBUS U3 HUX




IToHsTHE 00 AKCHOMATHYECKOM

bu6mmoreka [IOK
8 MOCTPOCHUU CTEPEOMETPUU: AKCUOMBI
https://myschool.edu.ru/
CTEPEOMETPUHU U CIECACTBUA U3 HUX
[TonsiTne 06 aKCMOMATHYECKOM
bu6mmoreka [IOK
9 MOCTPOSHUU CTEPEOMETPUH: AKCUOMBI
https://myschool.edu.ru/
CTEPEOMETPHUH U CICACTBHUS U3 HUX
[ToHsATHE 00 aKCHOMATHYECKOM
bu6mmoreka [IOK
10 MOCTPOSHUH CTEPEOMETPUH: AKCHOMBI
https://myschool.edu.ru/
CTEPEOMETPHUH U CICACTBHUS U3 HUX
B3anmHOE pacnoyioKeHue NpsIMbIX B
11 IIPOCTPAHCTBE: MepeceKaromuecs, bubnnorexa [JOK
MapasuiesibHbIE U CKPEIIUBAOIINECS https://myschool.edu.ru/
psIMBbIC
[TapamienbHOCTE NPAMBIX U ITIOCKOCTEN
12 B IIPOCTPAHCTBE: NapaJuIeIIbHBIC IPSIMBIC bubnnorexka [JOK
B [IPOCTPAHCTBE; MApaJUIEIBHOCTD TPEX https://myschool.edu.ru/
MPSAMBIX
[TapamienbHOCTE NPSAMBIX U IIJIOCKOCTEN
bu6mmoreka [JOK
13 B npocTpancTse: [lapanienbHOCTh
. https://myschool.edu.ru/
MMpSAMOHU U IIIOCKOCTHU
bu6mmoreka [JOK
14 VYTrisl ¢ COHaNPaBIEHHBIMA CTOPOHAMH
https://myschool.edu.ru/
15 VYToi MeX Iy NpSIMBIMH B IIPOCTPAHCTBE bubmorexa LIOK
Y 1P pocIp https://myschool.edu.ru/
16 VYTroi MeX Iy NpSIMBIMH B IIPOCTPAHCTBE bubmmorera [IOK
Y 1P pocIp https://myschool.edu.ru/
17 [TapayieabHOCTB TUNIOCKOCTEN: bubnnorexa [JOK

napaajaCJIbHbIC IIJIOCKOCTU

https://myschool.edu.ru/




bu6mmoreka [IOK

18 CBolicTBa napauieabHbIX MIOCKOCTEN
P https://myschool.edu.ru/
[Ipocreiinne npocTpaHCTBEHHbBIE
19 (GUrypsl Ha MIOCKOCTH: TETPAdIp, KyO bubmmorexa LIOK
P + TETPD, Y0, https://myschool.edu.ru/
napajuieJenune/
bu6mmoreka [IOK
20 [Toctpoenue ceuenuit
p https://myschool.edu.ru/
bubmuorexa [JOK
21 [TocTpoenue ceuenumii
P https://myschool.edu.ru/
KonTtponpnast padora o Teme "[Ipsimbie
bubmuorexa [JOK
22 Y TJIOCKOCTH B MIPOCTPAHCTBE.
. https://myschool.edu.ru/
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN
[TepnieHAMKYISAPHOCTH NPSMOM U
23 HJI(I)DCKOCTI/I'};IG I;eH WK f)m HBIC TIPSIMBIC bubmmorexa [IOK
- HCPHEHAMIYIP P https://myschool.edu.ru/
B IIPOCTPAHCTBE
24 IIpsiMbIe mapasienbHbie U bubnnoreka [JOK
NEPIEHAUKYIISAPHBIE K INIOCKOCTH https://myschool.edu.ru/
o5 [IpssmMble napayenbHble U bubnnorexka [JOK
NEePIEHAUKYIISIPHBIE K ITIOCKOCTH https://myschool.edu.ru/
26 [Tpu3Hak neprneHuKyIIpHOCTU IPSIMON bubnuoreka [IOK
1 TUIOCKOCTH https://myschool.edu.ru/
97 [Ipu3Hak nepneHauKyISpPHOCTH IIPAMOM bubnnorexka [JOK
U IJIOCKOCTH https://myschool.edu.ru/
28 Teopema o mpsIMON EPIEHANKYIISIPHON bubmuorexa [JOK
IIJIOCKOCTH https://myschool.edu.ru/
29 Teopema o psAMOl NEpIEHANKYIIPHON bubmuoreka [IOK
IUIOCKOCTH https://myschool.edu.ru/
30 Teopema o psiMOii TTepIIEHIUKYIISIPHOM bubnmoreka [JOK




IIJIOCKOCTHU

[IepnieHquKyIsIp ¥ HAKJIIOHHBIE!

https://myschool.edu.ru/

bubmuorexa [JOK

31 PACCTOsIHHUE OT TOYKH JI0 TNIOCKOCTH, httos://myschool.edu.ru/
PacCTOSHKUE OT MPAMOI 10 MIOCKOCTH ' -
[eprienAUKYISIp ¥ HAKJIOHHBIE:

bubmumoreka [IOK

32 paccTosHUE OT TOUKHU JI0 IUIOCKOCTH, httos:/ /mvschoLoII sdu.ru/
paccTosiHUE OT MPSMOM JI0 TIIOCKOCTH ' -
[leprienAMKYISIp ¥ HAKJIOHHBIE:

bubnunoreka [JOK

33 paccTosHUE OT TOYKH JI0 IUIOCKOCTH, httos:/. /mvschoLOII sdu.ru/
paccTostHUe OT MPSAMOM 70 TUIOCKOCTH ' -
[lepnieHaAMKYISAp U HAKJIOHHBIE: Eu OK

nonanoreka

34 pAcCTOsIHHUE OT TOYKH JI0 TUIOCKOCTH, httos:/ /mvschoLoII odu.ru/
paccTostHUE OT MPSAMOM 70 TUIOCKOCTH ' -

35 VYIuibl B IPOCTPAHCTBE: YIOJI MEXAY bubnnoreka [JOK
IIPSAIMOM U IIOCKOCTBIO https://myschool.edu.ru/

36 JIByrpaHHbIil yroJ, TMHEHHBIA yToJ bubnuoreka [IOK
JIBYT'PaHHOI'O yTJIa https://myschool.edu.ru/

37 JIByrpaHHbIii yroJ, JUHENHBIA yToJl bubnuoreka [IOK
JIBYT'PaHHOI'O yTila https://myschool.edu.ru/
[TepneHAMKYISIPHOCTH MIOCKOCTEH:

bubnnorexka [JOK
38 NPU3HAK MEPIEHIUKYIISIPHOCTH IBYX »
& https://myschool.edu.ru/
TUIOCKOCTEH
[lepneHaKyIPHOCTD MIJIOCKOCTEM: BuG OK
nOIMOTEKA
39 NPU3HAK MEPIEHANKYISIPHOCTH JIBYX 1
5 https://myschool.edu.ru/
TUIOCKOCTEH
[lepneHAMKyISIPHOCTD MIJIOCKOCTEM:
bubnuorexa [IOK
40 NPU3HAK MEPIEHANKYISIPHOCTH IBYX 1

IJIOCKOCTEN

https://myschool.edu.ru/




bu6mmoreka [IOK

41 TeopeMa 0 TpEX NEPHEHANKYIIIPAX https://myschool.edu.ru/
42 TeopeMa 0 TpEX NEPHEHAUKYIISPAX bubmmorexa LIOK
https://myschool.edu.ru/
43 Teopema o TpEx NEPHCHANKYIISIPAX bubmmorexa [IOK
https://myschool.edu.ru/

KonTtponbHas pabora mo Temam

44 "IlepneH IUKYISIPHOCTD MPSIMBIX U bubnnorexa [HOK
m1ockocTeil" u "YTibl MeXly IpsIMbIMU https://myschool.edu.ru/
U 11ockocTsmu"”
[ToHsiTHE MHOTOIpaHHUKA, OCHOBHBIE

45 AJIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE U bubnuorexa [JOK
HEBBIITYKJIbIE MHOTOTPAHHUKH; Pa3BEPTKA https://myschool.edu.ru/
MHOTOTpaHHHKA
[Ipu3ma: n-yronbHas npu3Ma; rpaHu U

46 OCHOBAHMS MIPU3MBI; TIPsMAs U bubnuorexa [JOK
HaKJIOHHAs TPU3MBbI; OOKOBAs U TIOJIHASI https://myschool.edu.ru/
MIOBEPXHOCTb TPU3MBI

47 [Tapannenenunen, npsMOyTroabHBIN bubnuoreka [IOK
napajuleenunes 1 ero CBOMCTBa https://myschool.edu.ru/
[Tupamuia: N-yroibHas NupamMuia, TpaHu

48 ¥ OCHOBaHUE MUPaMUbL; OOKOBas U bubnmoreka [JOK
IIOJIHASL [IOBEPXHOCTH IIMPAMHU/IBI; https://myschool.edu.ru/
IpaBWIbHAS U yCeUEHHAs TUpaMKia
[IpaBusibHBIE MHOTOTPAHHUKU: TTOHSATHE
MPaBUILHOTO MHOTOI'PAHHUKA;

49 MpaBUJIbHAS TIPU3Ma U IPaBUIIbHAS bubmmorexa [IOK

MUpaMKJIa; TPABUIIbHAS TPEYTOJIbHAS
NUpaMuJia U MpaBUIIbLHBIN TETpadap; Kyo

https://myschool.edu.ru/




HpC,I[CTaBJ'IeHI/IC O ITPaBUJIbHBIX

bu6mmoreka [IOK

50 MHOTOIPAaHHUKAX: OKTadAp, A0JEKadIp U
P AP, IOA o https://myschool.edu.ru/
UKOCadIp.
CuMMeTpHs B IPOCTPAHCTBE: CUMMETPHS
OTHOCHUTEIIbHO TOUKH, PSMOI,
bu6mmoreka [IOK
51 MIJIOCKOCTH. DJIEMEHThI CHMMETPHH B
https://myschool.edu.ru/
nupamuax, napauiejaenuneaax,
MIPABHJIBHBIX MHOTOTPaHHUKAX
Brruncnenue snemMeHTOB
52 MHOTOI'PAaHHUKOB: pE0Opa, quaroHaaIn Bubmorexa IIOK
P + Pebpa, ’ https://myschool.edu.ru/
YTIIBI
[Tnomans 60KOBO MOBEPXHOCTH U
53 MIOJIHOM MTOBEPXHOCTHU MPSIMOM MPU3MBI, bubnuotexa [JOK
TJIOIIA b OCHOBAHMH, TeOpeMa 0 OOKOBOM https://myschool.edu.ru/
MOBEPXHOCTHU MPSIMON TIPU3MBI
[Tomane 60KOBOM MOBEPXHOCTH U
54 MTOBEPXHOCTHU IIPaBUIIbHON NMUPAMHU/IBI, bubnnoreka [JOK
TeopeMa O TUIoaau OOKOBOMH https://myschool.edu.ru/
IIOBEPXHOCTU YCEUEHHON NTUPaMUbI
55 KonTponbHas pabora no teme bubnnorexka [JOK
"MHororpaHHuku" https://myschool.edu.ru/
n bubnmoreka [JOK
56 [TonsiTrie 06 00BEME 1
https://myschool.edu.ru/
. . bubnuorexa [JOK
57 OcHOBHEBIE CBOICTBAa 00BEMOB 1
https://myschool.edu.ru/
bu6mmorexa [IOK
58 O0BEM TUpaMHUTBI
pamia https://myschool.edu.ru/
N bubnmuotexa [JOK
59 O06BEM nupamMuIb! 1

https://myschool.edu.ru/




bu6mmoreka [IOK

60 OnEm mpu3Mb L https://myschool.edu.ru/
. bubnmoreka [JOK
61 OnEm mpu3Mb: L https://myschool.edu.ru/
62 Brruucnenne o0beMOB Tel 1 bubmmorexa [IOK
https://myschool.edu.ru/
bubmuorexa [JOK
63 Pemterite aga 1 https://myschool.edu.ru/
64 Kontponbhas pabota no reme "OObEMBI 1 bubnuorexa [JOK
MHOTOTPaHHUKOB" https://myschool.edu.ru/
[ToBTopenue, 0600IEHNE
65 cucremaTusauus 3Hanuil. [loctpoenune 1 bubmmorexa [IOK
. https://myschool.edu.ru/
CCYCHUI B MHOTOTPaHHHKE
[ToBTOpEeHME, 0000IIEHNE
crucTemMaTu3alus 3HaHui. Beraucnenue
66 pacCTOSTHUMN: MEXKTy IBYMS TOYKaMHU, OT 1 bubnunoreka [JOK
TOYKH JI0 NPAMOM, OT TOUKH 10 https://myschool.edu.ru/
TUTOCKOCTH, MEXTy CKPEIINBAIOIIUMUCS
IPSIMBIMHU
67 Wrorosas koHTposibHas paboTa 1
[ToBTOpenue, o6o0IIeHNE
cUcTeMaTu3alys 3HaHui. Beraucnenue
68 YTJIOB: MEKY CKPEIIMBAIOIIHMHUCS 1
MPSIMBIMHU, MK TIPSIMON U
TJIOCKOCTBIO, JIBYTPAaHHBIX YTJIOB, YIJIOB
MEX]Ty TUTOCKOCTSIMH
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME




11 KJIACC

Ne i/

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbIe
padoThbI

IIpakTHYeckue
padoThI

JlaTa
U3YYeHUS

DJIEeKTPOHHbIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchl

Cdepa u map: ueHTp, paauyc, inamerp;
IO/ IOBEPXHOCTH Chephl

B3aumMHoe pacrionoxeHue chepbl u
TJIOCKOCTH; KacaTellbHas TUIOCKOCTh K
cdepe; momans cheps
N3o0paxkenue cdepsl, mapa Ha
wiockoctu. CeueHust mapa

]_II/IJII/IHIIpI/I‘-IeCKaSI IMOBECPXHOCTD,
o0pa3yromue UIHHIPHIECKOM
MOBEPXHOCTH, OCh IIWJIHHIPUICCKOMH
MOBEPXHOCTHU

Hunuuap: ocHOBaHMS 1 OOKOBas
MMOBEPXHOCTh, 00pa3yrolias U oCkh;
IUIOIAas OOKOBOM M MOJIHOM
MMOBEPXHOCTHU

N300paskeHne MUIMHAPA Ha TUIOCKOCTH.
Pazpéprka nmmnapa. Ceuenus

HMWIMHIPA (TUI0CKOCTHIO, MapaiebHON
WM TIePICHIUKYJIIPHON OCH LIMJIMHPA)

Konnueckas moBepxXHOCTh, 00pa3yromme
KOHHUYECKOM IMOBEPXHOCTHU, OCb
BCpIIMHA KOHHYECKOU ITOBEPXHOCTHU




KOHYCZ OCHOBAHUEC U BEPIIWHA,

8 o0pa3yroIias ¥ 0Ch; IIIOMAAh OOKOBOM 1
IIOJTHOW ITOBEPXHOCTH
VYceu€HHBIN KOHYC: 00pa3yroIme u

9 BBICOTA; OCHOBaHUs U OOKOBast
MIOBEPXHOCTh
N300pakeHne KOHyca Ha IUIOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca

10 (TUTOCKOCTBIO, MapaJlICIIbHON
OCHOBAHHUIO, U ITIOCKOCTBIO, TPOXOISIICH
4yepes BEePIIUHY)

1 KoMOuHamwst Ten BpalieHus u
MHOTOTPaHHUKOB
MHoOrorpanHuK, OIMCaHHBIA OKOJIO

12 cdepsl; chepa, BIUCaHHAS B
MHOTOTPaHHHK WJIN B TEJIO BPALICHUS

13 [Tonsarue 06 06béme. OCHOBHBIE
CBOICTBa 0OBEMOB TEN

14 O0BEM UIMHIIpa, KOHYyCa

15 O06bEM mapa u wiomaask cheps
[Tomo6HbBIE Tena B MPOCTPAHCTBE.

16 CoOTHOIICHUS MEXTY TUIOIIAISIMHI
MOBEPXHOCTEH, 00BEMaMH MOAOOHBIX TET

17 KonTponbnas pabora no temam "Tena
BpameHus" u "O0beMbl Ten"

18 BekTop Ha IMJI0OCKOCTH ¥ B MPOCTPAHCTBE

19 CrnosxeHue ¥ BBIYHTaHHE BEKTOPOB

20 YMHOXEHHE BEKTOpa Ha YHCIIO




21

22

23

Pasnoxxenue BekTopa 1o Tpém
HEKOMILIaHApHBIM BekTopam. [IpaBuio
napajuieJenunea

Pemenue 3a1ay, CBSI3aHHBIX C
MPUMEHEHUEM TTPaBUJI JEHCTBUH C
BEKTOpaMH

[IpsimoyronbHas cucteMa KOOpAUHAT B
npoctpanctBe. KoopanHarsl BeKTOpa.
[Ipocreiimue 3agaun B KOOpAUHATaX

24

25

26

VYron mexay Bekropamu. CkanspHoe
MIPOU3BE/ICHNE BEKTOPOB
Boruncnenue yrioB Mexay NpsSIMbIMU U

IIJIOCKOCTAMU

KoopauHaTHO-BEKTOPHBIN METOM MPH
pelIeHNU TEOMETPUYECKUX 3aau

27

28

29

30

Kontponbhas padota o teme "BekTopsl
1 KOOPAMHATHI B MPOCTpaHCTBE"

[ToBTOpeHue, 06001IeHNE 1
cucreMarusanus 3HaHuii. OCHOBHbIE
¢burypsl, GakThl, TEOPEMBI Kypca
TUTAHUMETPUHT

[ToBTOpEeHUEe, 06001IEHNE 1
cucreMarusanus 3HaHuii. OCHOBHbBIE
¢burypsl, GakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

[ToBTOpEeHUEe, 06001IEHNE 1
cucTeMaTH3alus 3HaHU. 3a1aun
TUTAHUMETPUH U METOJIbI UX PCIICHHUS




[ToBTOpEeHME, 0000IIEHNE U

31 CUCTeMAaTH3alvsl 3HaHUH. 3a1a4n 1
TUTAHAMETPUU B METOJIBI HX PEIICHUS
[ToBTOpEeHME, 0000IIEHNE U

39 cucrtemaTusanus 3Hanuii. OCHOBHBIE 1
¢burypsl, pakTel, TEOPEMBI Kypca
CTEpEOMETPUH

33 Hroroas koHTpoIbHAs paboTa 1

34 [ToBTOpeHue, 0606III€HIfC " 1
CUCTeMAaTH3aI¥sl 3HAHUH

OBIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYEHUKA

* MaremaTuka: anredpa 1 Hayaiaa MaTeMaTHUYECKOTO aHAJIN3a, TEOMETPHSL.
I'eomerpus, 10-11 kmaccel/ Atanacsa JI.C., byry3oB B.®., Kagomuies C.b. u

npyrue, AkipoHnepHoe obiectBo «M3narenscTBo «IIpocBemienue»

METOJIUYECKHUE MATEPHUAJIbI 1JIS1 YYUTEJIA

MaremMatuka: ajiredpa v Hayajla MaTeMaTHYECKOTO aHAIN3a, TEOMETPHSI.
I'eometpus :10—11-e kmacce : 6a30BbIN U yriyONEHHBIA YPOBHH :
MeTouueckue pekoMenaanuu k yueonuky JI. C. Atanacsina, B. @. Byty3oga,
C. b. Kagomuesa u ap. — Mockaa : [Ipocsenienue, 2023.

I'eomeTpus. I[Toypounsie pazpabotku. 10—11 kmacce : yueb.mocodue st
obmeobpasonar. opranuzanuii / C. M. Caaksn, B. @. by Ty308. — M. : IIpo

CBCIICHUC

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HNHTEPHET

https://myschool.edu.ru/
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