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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yueGHOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kimaccoB pazpaborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JUJII CaMOpPa3BUTHUsSI M HENPEPHIBHOIO 00pa3oBaHUs,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W IIO3HABATEIILHOTO pPAa3BUTHS
JUYHOCTH 00YJarOITHXCSI.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3yJbTaTOB OOy4YEHHUS T€OMETPHH B HAIMPABICHWU JIUYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHBbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IPABWIBHBIX NPEJICTaBICHUNA O CYIIHOCTH M IMPOUCXOKICHUH TC€OMETPHUUYECKUX
abcTpakiuii, COOTHOIICHHH pPEeaJbHOTO0 W HACATbHOTO, XapaKTepe OTpaskeHUs
MAaTEMATUYECKON HAyKOW SBJICHUA M TPOLECCOB PEATBHONO MHPA, MECTE
T€OMETPHUU B CUCTEME HAYK M POJIM MAaTEeMaTUYECKOTO MOJICIMPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHHUS, HEOOXOAMMBIX [UJIs aJanTaluud B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus siBisieTcss OAHUM M3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHErO
oOmiero oOpa3oBaHUs, TaK Kak OOECrmeYrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JUCIMIUIMH €CTECTBEHHO-HAYYHON HANpaBJIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIEHHE, (HOPMUPYEMOE MpPU HU3YYEHHU OOYYaroIUMUCS
MOHSITUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETIOYKHU JIOTHUECKHUX YTBEPIKICHUH
B XOJ€ pCIICHUS TeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MPHU PEIICHWH 3a]ad e€CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AeSITeTbHOCTH uenoBeka. OpHEHTalus 4YelOBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBHUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXXEHHUSI OKPYXAIOIIero MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBaHusi  JAeWCTBUTENbHOCTH. OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamu O0OBEIMHSAET pa3Hble BUABI Y4EOHOM M TPYIOBOM J1€ATEIHLHOCTH,



SBJIIETCSI OJHUM W3 TPO(PECCHOHATBEHO BAXKHBIX KA4eCTB, MOITOMY aKTyallbHA
3amada (popmMupoBaHHS y OOYYarONIUXCsl MPOCTPAHCTBEHHOTO MBINUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITOHEHTa B
MOJATOTOBKE K MPAKTUYECKOU JEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[leas ocBoeHust mporpaMmbl ydeOHoro kypca «l'eomerpusi» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TEOMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPO0JKEHUs 00pa30BaHUs
MO CTEIMAIBHOCTSIM, HE CBA3aHHBIM C MPUKIIATHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyYaroIMXCs CPEIHEH IITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyTHCHHM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromygecs: Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUH € HEOOXOAWMBIC ISl JKU3HU B COBPEMECHHOM
obmiectBe. Kpome 3TOro, oHM UMEIOT BO3MOXKHOCTh HM3YYHUTh TC€OMETPHIO OoJee
r1y0OKO, €cii B JajbHEWIEeM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHUSX B MPOGECCUOHAIBHON JEATEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOrpaMMbl OOECIIEUMBACTCA pEIICHUEM
COOTBETCTBYIOIIUX  3amad. [IpuOpUTETHHIMH 3aJa4aMH  OCBOEHHUSA  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 kaccax gBisltOTCS:

e (opmMupoBaHue mNpeACTAaBICHUS O TEOMETPUM KaK YacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECCKUX MOJENSIX, ITO3BOJISIONMINX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBICHUS OKPYKAIOIIETO MUPA,;

e (opmMupoBaHuMe yMEHMs 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 (opMupoBaHuMe yMEHHUS ONEPUPOBATH OCHOBHBIMH TIOHSITHSAMH O
MHOTOTPaHHHUKAX ¥ TeJaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ay;
dbopMHpOBaHWE YMEHHUS TPOBOJIWUTH  HECJIOKHBIE  JIOKa3aTeIbHBIC
pacCyXJICHUS B XOJI¢ PCIICHUsS CTEPEOMETPUYCCKUX 3adad W 3a7ad C
MPAKTUYECKUM COJICP’KaHUEM;

e pa3BUTHE  HUHTEIUIGKTYyaJIbHBIX W TBOPYECKUX  CIOCOOHOCTEH
OoOy4JarommMxcs, IMO3HABATEIbHOW  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUIHOCTH MBITIUICHHUS,



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB MW 3aKOHOMEPHOCTEH B pEaJbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU W3YYEHUU JIPYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylnupoBaTh HX Ha A3bIKE
TEOMETPUHU U CO3JaBaTh FT€OMETPUUECKUE MOJEIIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI amnmapar sl pPEIIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3a71a4, UHTEPIIPETUPOBATH U OLICHUBATH MOJYYEHHBIE PE3YJIBTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUYEHUE B KypC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3aJa4, pElIaeMblX Ha YpPOBHE
WHTYUTUBHOTO MMO3HAHUS, U ONPEAEIEHHBIM 00pa30M OpraHu30BaHHasi padoTa HaJl
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOJY OOy4YEeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTA. Pa3zBUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Y
yYalllUXCsl B Kypce€ CTEPEOMETPUHM IPOBOJMTCS 3a CYET pelIeHUs 3a7ad4 Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00Opa3oB M  3aJad Ha  ONEpUPOBAHUE
IIPOCTPAaHCTBEHHbIMU oOOpa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIEpUpPOBaHME O0O0pa3oM — B YCIOBUAX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €T0 HCXOJAHOIO COACPKAHUS.

OcHoBHbIE cozeprkaresibHble TuHUN Kypca «I'eomerpum» B 1011 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacnpenenseTcs He TOJbKO IO COJAEP)KATENbHbIM JIMHHUSIM, HO M MO ToJaM
o0ydeHHUs Ha YPOBHE CPEIHEr0 00IIero 00Opa3oBaHMS.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacOpenefl€HHbIM [0 rojaaM OOy4eHHUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJIGHUE T'€OMETPUYECKUMHU
MOHATUSIMU Y HaBBIKAMH OCYIIECTBIISUIOCH MOCJIEN0BATENbHO U MOCTYIATEIBHO, C
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OO0Yy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenne reomerpumn orBoauTcs 2 4aca B Henenmo B 10 knacce u 1 gac B
Hezaento B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsimMble M IVIOCKOCTH B MPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  CcTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
napajyielbHble W CKpelmuBaromuecs mnpsMele. [lapannenbHOCTs OpSIMBIX U
IUIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TPSAMBbIE B IPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAINPABJIEHHBIMU CTOPOHAMH; yroJd MEXIy MNpSIMbIMH B HPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUiockoctei. [lpocTeiliine mnpocTpaHCTBEHHbIE (QUIypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesienuIe; IoCTPOCHUE CEUEHUH.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTHU: NEPHEHIUKYJIISPHBIE MIPSIMBIE B
IPOCTPAHCTBE, MpSAMbBIE MApPAJUICIbHbIE W NEPIEHIUKYJISPHbIE K IUIOCKOCTH,
NPU3HAK NEPNEHAUKYJISIPHOCTH NPSIMOM M IUIOCKOCTH, TeOpeMa O MpsSIMOU
NEPHEHANKYJIIPHON IUIOCKOCTH. YTIUIBI B IPOCTPAHCTBE: YroJI MEXIY IPSAMON U
IJIOCKOCThIO;  ABYTPAHHBIM  yroJji, JIMHEHHBIA Yroa JIBYTPaHHOTO  yTJa.
[lepneHAMKyIIIp U HAKJIIOHHBIE: PACCTOSIHUE OT TOYKH JO IIJIOCKOCTH, PACCTOSIHUE
OT TOpsIMOM 1O  IUIOCKOCTH,  TOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[lepneHANKYISIPHOCTh  TJIOCKOCTEH: MpU3HAK  MEPHEHAMKYJISIPHOCTH  JABYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHKKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIE
Y HEBBINYKJIbIE MHOTOIPAHHUKY; pa3BEPTKAa MHOrorpanHuka. [lpusma: n-yroapHas
NpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBast U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuielienunes U ero cporcra. Ilupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBAHME MUPAMU/IbI; OOKOBAs M MOJIHAS MOBEPXHOCTh MUPAMU/IbL; MPABUIIbHAS U
yceu€HHas MNHUpaMuja. OJIEeMEHThl TOpu3Mbl M nupamuabl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs MUpPaMUJIa; NpPaBUIIbHAS TPEYroyibHash MNHUpaMuAa W TPaBUIbHBIN
teTpadap; KkyO. IlpencraBienne o TMpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMUIBI.

CummeTpus B MNPOCTPAHCTBE: CHUMMETPUS OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETPHUM B MNHpaMUAaxX, Mapajuiesienunenax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.



Brruncnenre 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoW mnupamuapl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6upie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KIIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW TMOBEpXHOCTU. [lUnuHAp: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOHyC: OCHOBaHUWE U BepIlMHa, 00pa3yromias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, ITUaMeTp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3auMHoe pacrnonoxenue chepsl U TUIOCKOCTH; KacaTellbHas IJIOCKOCTh K cdepe;
101131 ChEepHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMmOuHanuu Tenm BpalieHHuss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIUCAHHAST B MHOTOTPAHHUK, WA TEJO
BpallEHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 006 00béMe
IPsIMOYTOJIBHOTO TMapajulesienunena v ciaeactBuss u3 He€. O0bEM LUIMHAIpA,
koHyca. O0BEM 11apa u miIomab chepsl.

[Togo6ueie Tena B mpocTtpaHcTBE. COOTHOIIEHUS MEXIY IUIOIMIAIIMHU
MOBEPXHOCTEHN, 00BEMaMU NTOI0OHBIX TEJl.

Ceuenust mwiMHApa (MapauieTbHO W TEPIEHIUKYJISIPHO OCH), CEUYCHUs
KOHyca (mapajuieIbHO€ OCHOBAaHHIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
mapa.

BekTopbl 1 KOOPAUHATHI B POCTPAHCTBE

BekTop Ha miockoctu U B mpocTpaHcTBe. CI0KEHUE W BBIUUTAHUE BEKTOPOB.
YMHOXKEHUE BEKTOpa Ha 4ucio. PasznokeHne BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwio mnapamnenenunena. PelieHwe 3amay, CBSI3aHHBIX €
IPUMEHCHUEM TMIPAaBUJI JEUCTBUU € BekTopamu. [IpsMoyronbHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTon Mexay BekTopaMu. CKaJaspHOE NPOU3BEICHHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.

IIJTAHUPYEMBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMSI MPOTrpamMMbl y4eOHOTO TpeIMeTa
«MareMaTnka» XapaKTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKTAHCKON TTO3UITUN 00YUAIOMIErocs Kak aKTUBHOTO
U OTBETCTBEHHOI'O 4Yi€Ha POCCHUHCKOro OOIIeCTBa, NPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (PYHKIIMOHUPOBAHMS PA3IUYHBIX CTPYKTYp, SBICHUM,
npoleAyp TpaxaaHCKOro oOmiecTBa (BBIOOPHI, OMPOCHl U TIP.), YMEHHUEM
B3aMMO/JICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TPaXTAHCKON UICHTUYHOCTH, YBAXKEHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJIOTHSX, chepax
SKOHOMHKH.

JIyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHIICKOTO HApOoJa;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUS, HSTUYECKOTO IOBEJICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUN HAYKU U JIESTEIbHOCTHIO
y4€HOT0; OCO3HAHUEM JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTONYMBOTO OYAYIIETrO.

JcTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOIIICHUEM K MHpPY, BKJIIOYasi ICTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEH, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCIIPUUMYHMBOCTBIO K MATEMAaTUYECKUM aCIeKTaM Pa3jIMuHbIX BUJOB UCKYCCTBA.

dusuyecKoe BOCIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUA B
HWHTEpecax 3J0poBoro u 6e3omacHoro odpasa KM3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3J0pPOBBIO (3/I0pOBOE MHUTAHHE, COATAHCHUPOBAHHBIN PEXUM 3aHATUN U

OT/IbIXa, peryispHas busnueckas AKTUBHOCTb); busrgecKoro
COBEPIIICHCTBOBAHMSI, npu 3aHITHIX CIIOPTUBHO-03/I0POBUTEIHLHOM
JESITEIBHOCTBIO.

Tpynosoe Bocnuranue:



TOTOBHOCTBIO K TPYIYy, OCO3HAHHEM IICHHOCTH TPYAOIIOOMS; MHTEPECOM K
paznuuHbiM  chepam  Mpo(decCHOHANBHON  JEATENbHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMH, YMEHHEM COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymeir mnpodeccu U peanu3oBbIBaTh COOCTBEHHBbIC >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K  MaTE€MaTUYECKOMY OOpa3oBaHUIO U
caMO00Opa30BaHUIO HA MPOTSHKEHUU BCEW JKU3HHU; TOTOBHOCTBIO K AKTUBHOMY
YYaCTHIO B PELICHUH MMPAKTUYECKUX 3a/1a4 MaTEMAaTUYECKON HAIIPABICHHOCTH.

JKOJOTHYECKOe BOCIIMTAHHUE:

c(OPMHPOBAHHOCTHIO HKOJIOTHYECKON KYIbTYpbl, MOHWMAHHEM BIUSHHUS
COI[MATIbHO-D)KOHOMUYECKUX IMPOILIECCOB HA COCTOSTHUE MPHUPOJHON U COLMATBHOMN
CpeIbl, OCO3HaHHEM TJ00adbHOTO  XapakTepa HSKOJOTUYECKUX MpodiieMm;
OpUEHTalUuell Ha MPUMEHEHHE MAaTeMAaTHYECKUX 3HAHWM I pelieHus 3aaady B
0o0JaCTH OKpYyXKaromiell cpejpl, IUIAHUPOBAHUSA TIOCTYNKOB M OIICHKU UX
BO3MOYKHBIX ITOCJIEICTBUN JUIsl OKPY KAIOIIEN CPEIbl.

LleHHOCTH HAYYHOI0 TIO3HAHUS:

c(OPMHPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO  pa3BUTUS HAyKM W  OOLIECTBEHHOM MPAaKTUKH, [OHUMaHUEM
MaTEeMaTUYECKON HaykKM Kak c(epbl UYelIOBEYECKOM MAeATEeIbHOCTH, JTaloB €&
pa3BUTHUS M 3HAYMMOCTH JUISI PA3BUTUS LMBWIM3ALMHU; OBJIAJCHUEM SI3BIKOM
MaT€MaTUKM M MaTEeMaTUYECKOM KYJIbTYpOHM KakK CpEACTBOM MO3HAHUS MHUPA;
TOTOBHOCTBIO OCYILECTBIIATh MPOECKTHYI0 M HCCIIEIOBATENbCKYIO JAESITEIbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOrO MpeaMeTa
«MaremaTuka XapaKTePU3yIOTCs OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU — OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
OelicmeUsAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OellCTNEUAMU.

1)  Vuueepcarvnvie — noznasamenvmwvie  Oeticmeus, — 0Oecnedusarom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoeHue
Memo008  NO3HAHUA — OKpYHCAWe20  Mupa;  npumMeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue aeficTBus:

e BBIABJISTh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUIECKUX
OOBEKTOB, TOHSATUN, OTHONICHUN MEXAY MOHATUAMU, (HOPMYIUPOBATH
OTpeCeICHUS  TOHATHH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;



BOCIIPUHUMATh, (OPMYIUPOBaTH M  TPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHbIE W OTPHUIATEIbHBIC, CAWHWYHBIC, YACTHHIE W OOIIHE;
YCIIOBHBIE;

BBISIBJIAITH ~ MAaTEMAaTHMUYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, AaHHBIX, HAONIOJACHUSIX U YTBEPKICHUSIX;
npemyiaraTh  KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

JienaTh BBIBOABI C HCIOJIb30BAHUEM 3aKOHOB JIOTUKH, JEIYKTUBHBIX U
WHYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHAJIOTUH;
MIPOBOJIUTH CaMOCTOSATENLHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUM (MPSMBIE U OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTH TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJIEHUS U BBIBOJIBI;

BBIOMpATh Croco0 perieHus yuyeOHOW 3amauu (CpaBHUBATH HECKOJIBKO
BApDUAHTOB pEIICHUs, BBHIOMpaTh Haubojee MNOAXOAAIUMNH C Y4ETOM
CaMOCTOSTEIILHO BBIJICIICHHBIX KPUTECPHUEB).

ba3oBble ucciieoBare/ibCKye JAeiiCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK HCCIIENOBATEIHCKAN WHCTPYMEHT MO3HAHMS;
dbopmyapoBaTh BOMPOCH], (UKCUPYIOIIUME MPOTHUBOPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

MIPOBOIUTH CaMOCTOATENEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIICHUIO OCOOCHHOCTEH MAaTeMaTHYECKOTO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

CaMOCTOSITENIbHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI MO pe3yJibTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000O0IIECHHIA;

MPOTHO3WPOBATh BO3MOXKHOE Pa3BUTHE TIPOIECCa, a TAaKKe BBHIABUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmaumeii:

BBISIBIIATH JIePUIMTHI UHPOpPMAIIUU, TAHHBIX, HEOOXOAUMBIX JUIsI OTBETa
Ha BOIIPOC U JJI PEIICHUS 3a]a4H;

BBIOMpATh  WHGOPMAIIMI0 W3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
pPa3TUYHBIX BUOB M (POPM MIPEICTABIICHNUS,

CTPYKTYpHUpPOBaTh UH(POPMAIIHIO, IPEACTABISTH €€ B pa3IMUHbIX (popmax,
WJUTIOCTPUPOBATH TpadUyuecKH;



2)

OLICHUBATH HaJEXKHOCTD uHbOpMauu 1o CaMOCTOSITEIIHO
c(OpMyIMPOBAHHBIM KPUTEPHUSIM.
Vuusepcanvuvie ~ KOMMYHUKamugHvle  Oelicmeus,  0Oecneuusaom

CchoOpMUPOBAHHOCMb COYUATILHBIX HABLIKOS 0OYVUATOUWUXCSL.
OO01menue:

BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIIOBHUSIMHU U LIEJIIMH OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIPAXXKaTh CBOIO
TOUKY 3pPEHMsI B YCTHBIX U NMHUCbMEHHBIX TEKCTaX, /aBaTh MOSICHEHUS IO
XOJy pelleHus 3a7jaul, KOMMEHTHPOBATh IOIYYEHHbIN pPe3ybTarT;

B X0JI€ 00CYKIEHUS 3a7aBaTh BOIPOCHI IO CYILIECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1a4uu, BbICKa3bIBaTh UJI€U, HAIICJICHHbIC Ha TIOUCK
pelIeHus; COMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHSIMH JIPYTUX
YYaCTHUKOB JHasiora, oOHapyXKUBaTh Pa3M4yle U CXOJCTBO IMO3ULUN; B
KOPPEKTHOM popme popMyIHpoBaTh pa3HOIIIACUsl, CBOU BO3PAXKEHHUS;
NPEACTABIATh  pPE3yJbTaThl  PEIICHHs  3aJayd,  JIKCIIEPUMEHTA,
UCCJEIOBAHMS,  NPOEKTAa;  CaMOCTOATENbHO  BbIOMpaTh  (dopmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTyaIbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; IPUHUMATH 11eJTh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacnpeaensTh BUABI padboT, JOTOBApUBATHCA, 00CYKAATh MPOIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHA,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJIHATH CBOIO 4YacTh pPAOOTBI U
KOOPJIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHA KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPUSM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvnvie  pecynamuenvie  Oeticmeus, obecneyusarom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEILIEHUs 3a]]a4ul, BEIOUPATh CIIOCO0 peLIeHUs
C Y4ETOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELIEHUN C YYETOM HOBOU
uH(popmanuu.

CaMOKOHTPOJIb:

BJIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcud Kak OCO3HAHMS
COBEPLIAEMBIX IEUCTBUM U MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;



BJIQeTh CHOCOOAMM  CaMOMPOBEPKH, CAMOKOHTpOJIA THpolecca u
pe3ysbTara peuieHus MaTEMaTUYECKOM 3a/1auu;

e TMpPEABUAECTh TPYIHOCTH, KOTOpPHIE MOTYT BO3HUKHYTh IIpU pELICHUHU
3a7laul, BHOCUTb KOPPEKTHUBBI B JIESITEJIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIbCTB, TAHHBIX, HAWJIEHHBIX OIMIMOOK, BBISIBIICHHBIX TPYIHOCTEH;

e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€Id U YCJIOBUAM, OOBSICHSITH
INPUYMHBI JTOCTUKEHUS WIM HEJOCTHXKEHHSI PE3ylbTaTOB JEATEIbHOCTH,
HAXOJIUTh OIMUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OnepupoBath NOHATUAMU: TOUYKA, IPSIMasi, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPHM M CIEACTBHUS U3 HUX IPU PEUICHUU
r€OMETPUYECKUX 3a]ay.

OnepupoBaTh NOHATUSIMU: MAPALIETBHOCTh U EPIEHAUKYJIAPHOCTD MPSAMBIX
U IUIOCKOCTEH.

KnaccudpuinmpoBaTe B3aUMHOE pacCIOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBarh MOHATUAMM: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO YrIia,
pedpo ABYrpaHHOTO yria; JUHEHHBIM Yrojl JBYIPaHHOIO YIJIa; rpajycHas Mepa
JBYTPAHHOTO yTia.

OnepupoBaTh MNOHATUSAMU: MHOTOIPAHHMK, BBITYKJIBIA W HEBBITYKJIBIH
MHOTOI'PaHHHUK, 3JIEMEHTBl MHOTOTPaHHUKA, IPABUJIbHBII MHOTOTPAHHUK.

Pacrio3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (NMHpaMuIa; MpU3MA,
NPSAMOYTOJIbHBIN Napaijiesienune, Kyo).

KnaccupumupoBate ~ MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUId
KJacCU(pUKaUUU (BBINYKJIblE W HEBBINYKJIblE MHOTOIPAHHUKH; TPaBUIbHBIC
MHOTOI'PAHHHKH; IPSIMBIE U HAKJIIOHHBIE MPU3MBI, TapaJUICICIUIEABI).

OnepupoBaTh NOHATUSAMHU: CEKYIas MJIOCKOCTh, CEYEHHE MHOIOTPAaHHUKOB.

OOBSICHATH TPUHLMUIIBI TIOCTPOEHUS CEYEHUH, UCTIOIB3YSl METOJ, CJIEIOB.

CrpouTh c€YEHUs MHOTOIPAHHHKOB METOJOM  CIIE€JOB, BBIIIOJHSTH
(BBIHOCHBIE) IUJIOCKHE YEPTEKU W3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BUA
CBEpXY, COOKY, CHHUBY.

PemaTe 3a1aun Ha HAXOXACHUE T€OMETPUUYECKUX BEJIMUMH M0 00pasiiaM uiu
QIrOpUTMaM, TMPUMEHSISI W3BECTHbIC AHATUTUYECKUE METOAbl TPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HAa BBIYMCIEHUE PACCTOSHUN MEXKIY IBYMS
TOYKaMH, OT TOYKH JO MNOPSIMOWA, OT TOYKH JO IUIOCKOCTH, MEXAY
CKPELIMBAIOIIMMHUCS MPSIMBIMHU.



Pematp 3a1aun Ha HAXOXKACHUE T€OMETPUUECKUX BEJIMYUH IO 00pa3laM Wiu
QNrOPUTMaM, NPUMEHSS W3BECTHBIC AHAIUTUYECKAE METOABI MPHU PEIICHUH
CTAaHJAPTHBIX MATEMATHMYECKUX 33Ja4 Ha  BBIYMCIEHUE YIVIOB  MEKIY
CKPELIMBAIOIIMMHUCA NPAMBIMH, MEXIYy MNPSIMOM M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IBYTPaHHBIX YIJIOB.

Bbrancnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3Ma,
nupaMuja) ¢ TpuMEHEHHEeM (QOpMys; BBIYUCIATH COOTHOLICHHS MEXIY
IUIOLIA/IIMU TOBEPXHOCTEH, 00bEMAMHU [TOI00HBIX MHOTOIPAaHHUKOB.

OnepupoBaTh NOHATHSAMH: CHMMETPHUS B IIPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, MpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHMOPMALHMIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTexax U
pUCYHKaX.

[TpumensaTh reomerpuyeckue (aKTbl Ui PEUICHUS] CTEPEOMETPUUYECKHUX
3a/1a4, IPEANOJIaralnX HECKOJIBKO MIAaroB PELICHUs, €CIU YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

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

[IpuBOIUTHE MNpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJMYyYECHHBIE 3HAHMS HaA IPAKTHUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallud W IPUMEHATb HU3YYCHHBIC IIOHATUA B IIPOLECCE IIOMCKA PELICHUS
MaTeMaTHYecKd C(HOPMYIUPOBAHHONW MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
MCIIOJIb30BAaHUEM T€OMETPUUYECKUX TIOHITHI U TeOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKNX BEJTMYHH.

11 KJIACC
OnepupoBaTh MNOHATUSMH: LUJIUHAPUYECKAs IOBEPXHOCTh, OOpa3yroliue
HWJIMHAPUYECKOW  TMOBEPXHOCTH;  IWIMHADP,  KOHWYECKas  IOBEPXHOCTb,

oOpa3ymollre KOHUYeCKONH OBEPXHOCTH, KOHYC; CepuyecKas HOBEPXHOCTb.

Pacnio3naBath Tena BpamieHus (UIWHIP, KOHYC, cdepa U map).

OOBIICHATH CIOCOOBI MOTYYEHUS TEN BPALLICHUS.

KnaccudunmpoBaTts B3auMHOE pacnoyiokeHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BBICOTA
CErMEHTA; IIapOBOM CJIOM, OCHOBAHME INAPOBOIrO CJIOS, BBICOTA LIAPOBOIO CJIOS;
IaPOBOU CEKTOP.

Boruncnate  00BbEMBI M IJIOIIAAM  TOBEPXHOCTEM Tel  BpalleHws,
r€OMETPUYECKUX TeJ C TPUMEHEHUEM (HOpMYI.



OnepupoBaTh TMOHSATHUSMHU: MHOTOTPAaHHUK, BIHMCAHHBIK B chepy #
OMMMCAHHBIA OKOJIO cdepbl; cdepa, BOHCAaHHAS B MHOTOTPAHHUK WU TEJO
BpAILICHUA.

BBIYUCHIATE COOTHOIICHHSI MEXAY IUIOIIASIMU MMOBEPXHOCTEH U 00bEMaMU
MOJIOOHBIX TEJI.

N300pakath m3ydaemble (PUTYppl OT PYKH M C TPUMEHEHHUEM IPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BbINONHATH (BBIHOCHBIE) IIJIOCKUE YEPTEKU U3 PUCYHKOB IIPOCTHIX 00BEMHBIX
buryp: BUI cBepXy, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BpAIllCHHUS.

W3BnekaTh, WHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMALMIO O
MPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B MPOCTPAHCTBE.

BbINONHATH JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOXEHHUSI BEKTOpaA Ha YUCJIO0, OOBSICHATH, KAKUMU CBOMCTBAMU OHU 00J1a/1at0T.

[IpuMeHSTh paBUiIO Napasuieenuneaa.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, YOI MEXIY
BEKTOpaMU, CKaJSIPHOE MPOU3BE/ICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPHI.

Haxonuts cymMmMy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YKCIIO, YTOJ MEXKIY
BEKTOpaMH, CKaJspHOE TMPOU3BEAECHUE, PACKIAAbIBATh BEKTOp 1O JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue (akThl ISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANnoJIararolnX HECKOIbKO IIAr0B PEIICHHUs], €CJIM YCIOBUS PUMEHEHUS
3aJI1aHbI B SIBHOH (hopme.

Pewate mpocreiiiliie reoMeTpUuyYecKUe 3a/laud Ha NMPUMEHEHUE BEKTOPHO-
KOOPJUHATHOT'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaXO0XJICHUE F€OMETPUUYECKUX BEJIUYMH M0 00pa3iiaM Wi aJirOpuTMaM, MpUMEHsIs
M3BECTHBIE METO/IbI IPH PEILICHUH CTAaHAAPTHBIX MaTEMaTUYECKHUX 3a]ay.

[IpumeHaTs OpocTEHIINE MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOIUTH TpPUMEpPHl MaTEMAaTHUYECKUX 3aKOHOMEPHOCTEW B MpPUPOAEC H
YKWU3HU, PACIIO3HABATh MPOSIBIICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpuMeHATh MOJTYyYECHHBIC 3HAHMS HA MPAKTUKE: aHAIU3UPOBATH pEabHBIC
CUTyalldd W TPUMEHATh HU3YUYEHHBIE TOHSATHUA B IMPOLECCE IOMCKA PEIICHUS
MaTeMaTH4eCcK CHOPMYJIMPOBAHHON TPOOJEeMbl, MOJEIUPOBATh PpPEAIbHBIC



CUTyallMl Ha S3bIKE TE€OMETPUHU, MWCCIENOBATh IIOCTPOEHHBIE MOJEIN C
WCITOJIb30BAaHUEM T€OMETPUUYECKUX NOHITHI U TEOPEM, arnmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEIINYUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KoanuecTBo 4acoB
Ne HaumeHoBaHue pa3ieioB JuaexkTpoHHble (HU(poBbHIe) 00pa3oBaTebHbIE
Kourpoububle IIpakTHyeckue
n/n U TeM MPOrpaMmbl Bcero pecypchl
padoThI padoThI
1 Bsenenue B ctepeoMeTpuro 10 https://resh.edu.ru/subject/lesson/4756/conspect/203541/
[IpsiMbIe ¥ TUTOCKOCTH B ]
POCTDAHCTEE https://resh.edu.ru/subject/17/10/
2 pocTp ' 12 1 https://videouroki.net/video/geometria/10-
[TapamienpHOCT IPSIMBIX U o
5 class/gieomietriia-10-klass/
IUIOCKOCTEH
R LTS TT——— https://resh.edu.ru/subject/lesson/6065/start/125651/
3 P yip . 12 https://videouroki.net/video/geometria/10-
MPSIMBIX U MJIOCKOCTEHN ) .
class/gieomietriia-10-klass/
VIIIbL MEKILY TIOSMBIMA I https://videouroki.net/video/geometria/10-

4 Ay TP 10 1 class/gieomietriia-10-klass/

TLIoCKOCTAMA https://resh.edu.ru/subject/17/10/
https://videouroki.net/video/geometria/10-

5 MHororpanHuku 11 1 class/gieomietriia-10-klass/
https://resh.edu.ru/subject/lesson/6018/start/221550/
https://videouroki.net/video/geometria/10-

6 OO6bEMBI MHOTOIPaHHUKOB 9 1 class/gieomietriia-10-klass/
https://resh.edu.ru/subject/lesson/6018/start/221550/

[OBTODCHIE: COUCHIs https://videouroki.net/video/geometria/10-

7 p ' ’ 4 1 class/gieomietriia-10-klass/

PACCTOAHMA 1 yIJIBL https://resh.edu.ru/subject/lesson/5444/conspect/221485/
OBIIEE KOJIMYECTBO HACOB 68 5 0
[10 [TPOT'PAMME



https://resh.edu.ru/subject/lesson/4756/conspect/203541/
https://resh.edu.ru/subject/17/10/
https://videouroki.net/video/geometria/10-class/gieomietriia-10-klass/
https://videouroki.net/video/geometria/10-class/gieomietriia-10-klass/
https://resh.edu.ru/subject/lesson/6065/start/125651/
https://videouroki.net/video/geometria/10-class/gieomietriia-10-klass/
https://videouroki.net/video/geometria/10-class/gieomietriia-10-klass/
https://videouroki.net/video/geometria/10-class/gieomietriia-10-klass/
https://videouroki.net/video/geometria/10-class/gieomietriia-10-klass/
https://resh.edu.ru/subject/17/10/
https://videouroki.net/video/geometria/10-class/gieomietriia-10-klass/
https://videouroki.net/video/geometria/10-class/gieomietriia-10-klass/
https://resh.edu.ru/subject/lesson/6018/start/221550/
https://videouroki.net/video/geometria/10-class/gieomietriia-10-klass/
https://videouroki.net/video/geometria/10-class/gieomietriia-10-klass/
https://resh.edu.ru/subject/lesson/6018/start/221550/
https://videouroki.net/video/geometria/10-class/gieomietriia-10-klass/
https://videouroki.net/video/geometria/10-class/gieomietriia-10-klass/
https://resh.edu.ru/subject/lesson/5444/conspect/221485/

11 KJIACC

KoaunuecTBO 4acoB

Ne HaumeHoBaHue pa3ieioB JaexkTpoHHbIe (HU(poBbHIe) 00pa3oBaTebHbIE
Kourpoububle IIpakTHyeckue
n/n U TeM MPOrpamMmbl Bceero pecypcbl
padoThI padoThI
Tena BpameHus 12 https://resh.edu.ru/subject/lesson/6300/start/22490/
OOBEMBI TET 5 1 https://resh.edu.ru/subject/lesson/6300/start/22490/
B
CHTOPEI H ROOPAHATEL B 10 1 https://resh.edu.ru/subject/lesson/5724/conspect/21891/
MIPOCTPAHCTBE
[ToBTOpeHME, 0000IIECHNE, 7 1
CHCTEMAaTHU3alNs 3HAHHUI
OBIIEE KOJIMYECTBO YACOB 34 3 0

I10 ITPOT'PAMME



https://resh.edu.ru/subject/lesson/6300/start/22490/
https://resh.edu.ru/subject/lesson/6300/start/22490/
https://resh.edu.ru/subject/lesson/5724/conspect/21891/

IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoinyecTrBo yacoB | Jlara
Ne Tema ypoka
n/n Bcero U3y4eHust
OcHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA, IPSIMas], IIOCKOCTb,
1 npoctpancTBo. [IpaBuia n3o0pakeHus: Ha pUCYHKax: U300pakeHUs 1
MJIOCKOCTEH, MapajuieNbHbIX MPSAMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka
5 [TonsiTust: mepecexaromrecs MmIoCKOCTH, IepeceKaroecs npsamas u 1
IJI0CKOCTh
3 [TonsiTHst: mepecekarouecs MmIoCKOCTH, epeceKarouecs npsmas u 1
MJIOCKOCTh
4 3HAKOMCTBO C MHOTOI'paHHHUKAMH, U300pakeHHe MHOTOIPaHHUKOB Ha 1
PUCYHKaX, Ha MPOEKIIMOHHBIX YePTEKaAX
5 HauanbHble cBeieHus 0 KyOe U nupaMue, ux pa3BePTKU U Mojenu. CeueHus 1
MHOTOTPaHHUKOB
6 HauanbHble cBeieHus 0 KyOe U nupaMujie, X pa3BEPTKU U Mojenu. CeueHus 1
MHOTOTPaHHUKOB
7 [TonsiTHE 06 aKCMOMAaTUYECKOM TOCTPOCHUN CTEPEOMETPUH: AKCHOMBI 1
CTEPEOMETPUU U CIIEACTBUS U3 HUX
3 [TonaTue 06 akcHOMAaTHYECKOM ITOCTPOEHUH CTEPEOMETPUU: AKCHOMBI 1
CTEPEOMETPUU U CIEACTBUSI U3 HUX
9 [TonsiTre 06 akCHOMaTHYECKOM MOCTPOEHUHU CTEPEOMETPUU: aKCUOMBI 1
CTEPEOMETPUU U CIEACTBUSI U3 HUX
10 [TonsiTrie 06 akCHOMaTHYECKOM IIOCTPOECHUHU CTEPEOMETPUU: aKCUOMBI 1
CTEpEOMETPUU U CIEACTBUS U3 HUX
1 B3aumHoe pacnionoxeHnue NpsiMbpIX B IPOCTPAHCTBE: IIEPECEKAOINeECs, 1

NnapajiCJIbHbIC U CKPCIIUBAIOIIHUECCH IIPAMBIC




[TapamienbHOCTD NPAMBIX U IJIOCKOCTEN B IIPOCTPAHCTBE: NIapaJlICIbHbIC

12 IpsMbI€ B IPOCTPAHCTBE; NapaJlIeIbHOCTh TPEX MPSAMBIX 1

13 [TapamienbHOCTE NPAMBIX U IJIOCKOCTEN B IpocTpaHcTse: IlapaimenbHoCcTh 1
NPSMOM U TIOCKOCTH

14 VYTIIBI C COHANpPaBIEHHBIMU CTOPOHAMU 1

15 Yrois Mexay NpsIMBIMU B IIPOCTPAHCTBE 1

16 VYron Mexay NpsMbIMU B IPOCTPAHCTBE 1

17 [TapamienbHOCTB TIIOCKOCTEMH: MapasuiesibHbIE TIIIOCKOCTH 1

18 CBoiicTBa napajyIebHBIX IIOCKOCTEH 1

19 [Ipocreiimme mpocTpaHCTBEHHBIE (PUTYPHI Ha IMIIOCKOCTH: TETPA’Ip, KYO, 1
napasenenumne;|

20 [Moctpoenue ceuennit 1

21 [Toctpoenune ceuennit

99 KonTposasHas padora no teme "IIpsiMble U MIIOCKOCTH B TPOCTPAHCTBE. 1
[TapannenbHOCTb NPSAMBIX U IJIOCKOCTEN"

93 [TepnieHIUKYISAPHOCTD MPSIMOM U TUIOCKOCTH: MEPIEHNKYIISIPHBIE TIPSMBIE B 1
IPOCTPaHCTBE

24 [IpsiMbIe mapasienbHbIe U TEPIEHIUKYISPHBIE K TUIOCKOCTH 1

25 [IpsiMble mapasienbHble U NepHeHIUKYISAPHbIE K TUIOCKOCTH 1

26 [Ipu3Hak neprneHaAuKyIIpHOCTH MPSMOM U IUIOCKOCTH 1

27 [Ipu3Hak nepneHAUKYIIPHOCTH IPSIMON U IITIOCKOCTH 1

28 Teopema o psAMON NEPIEHANKYIAPHON INIOCKOCTH 1

29 Teopema o TpsIMOIA IEPIICHANKYIISIPHOH TJIOCKOCTH 1

30 Teopema o psAMON NEPIEHANKYIAPHON INIOCKOCTH 1

31 [lepnieHuKyIIsp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKH JI0 IJIOCKOCTH, 1
paccTosiHiE OT MPSAMOMN J0 MIIOCKOCTH

32 [eprienAuKyYNSAp ¥ HAKJIOHHBIE: PACCTOSHUE OT TOYKH JI0 TIIOCKOCTH, 1




paccTosiHUE OT MPSIMON 710 IIIIOCKOCTH

HCpHeHI[I/IKYJ'Iﬂp M HAKJIOHHBIC: paCCTOSHHUE OT TOYKH 10 IIJIOCKOCTH,

33 paccTosiHUE OT MPSIMON 710 IIIIOCKOCTH

34 [lepnieHuKyIIsAp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOUYKH JI0 IJIOCKOCTH,
paccTosiHUE OT NPSAMOMN A0 MIIOCKOCTH

35 VYTI1bl B IPOCTPAHCTBE: YIOJ MEKIY IPSIMON U INIOCKOCTBIO

36 JIByrpaHHbIN yroJi, TMHEHHBIN Yroj ABYTPpaHHOTO yria

37 JIByrpaHHBIN yroJi, TMHENHBIN YroJl ABYTPAHHOIO yria

38 [TeprieHAUKYIAPHOCTD MIOCKOCTEHN: MPU3HAK NEPIEHIUKYIIPHOCTU ABYX
IJIOCKOCTEHN

39 [TepnieHAUKYIAPHOCTD MIOCKOCTEHN: MPU3HAK NEPIEHIUKYIIPHOCTU ABYX
IJIOCKOCTEN

40 [lepneHIMKYISIPHOCTD MIIOCKOCTEN: TPU3HAK NEPIIEHIUKYISIPHOCTH ABYX
IJIOCKOCTER

41 Teopema o0 Tpéx neprneHAuKyIsIpax

42 Teopema o Tpéx nepneHAUKYIIpax

43 Teopema o0 Tpéx neprneHaAuKyIsIpax

44 KonTponbHas pabora o Temam "[leprneHIuKynsipHOCTb NPSAMBIX U
iockocTei" u "YTibl MeXAy NPSIMBIMU U TNIOCKOCTAMHU"

45 [ToHsiTie MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOTPAaHHHKA, BBITYKJIBIE U
HEBBIMTYKJIbIE MHOTOTPaHHUKH; Pa3BEPTKA MHOTOIPaHHUKA

46 [Ipu3ma: N-yrosbHas Npu3Ma; rpaHu ¥ OCHOBaHM NPU3MBI; IIpsMas U
HaKJIOHHAs IPU3MbI; OOKOBasi ¥ MOJIHASI TTOBEPXHOCTH MPU3MBI

47 [Tapannenenunen, NpsAMOYTOJIbHBIN NapajUIeNICIIUIIE] U €r0 CBOWCTBA

48 [Iupamuna: N-yronbHasi nMpamMuaa, TpaHu v OCHOBaHI/ie nupamMuIbl; 00KoBas U
HIOJIHAsI TOBEPXHOCTh UPAaMHU/IbL; IPABUIIbHAS U yCEUEHHAs TUpaMua

49 [IpaBuibHBIE MHOTOIPAHHUKH: TIOHATHE IPAaBUIBHOIO MHOTOTPaHHMKA;




npaBUJIbHAs MIPU3Ma U MpaBUJIbHAS MUPAMUJIA; IPABUIIbHAS TPEYTOJIbHAs
NUpaMujia ¥ MpaBUIbHBIN TeTpadap; KyO

HpeI[CTaBJIeHI/Ie O IpaBUJIbHBIX MHOI'OI'PAHHUKAX: OKTAa3Ap, AOJACKASAp U

50 1
UKOCadIp.
CuMmmMmeTpus B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOUKH, TIPSIMOH,
51 IUIOCKOCTH. DJIEMEHThl CHMMETPHUHU B IMpaMKJaX, apajljiesenunesax, 1
IPaBUIbHBIX MHOTOIPaHHHUKAX
52 Boruncnenue 31eMEHTOB MHOTOTPAaHHUKOB: pEOpa, AUAroHalu, YIIIbl 1
53 [Tnomans OOKOBOI MOBEPXHOCTH U TIOITHOM MOBEPXHOCTH MPSIMOM MTPHU3MBI, 1
IUI0LIA/lb OCHOBAaHUM, TeOpeMa 0 OOKOBOW MOBEPXHOCTU MPSIMOM IPU3MBbI
54 [Tnomaas 60KOBOM MOBEPXHOCTU U MOBEPXHOCTU PABUIBHOMN MUPAMU/IBI, 1
TeopeMa O IUIOIIAAN OOKOBOM MOBEPXHOCTH YCEUEHHONW MUPAMUIbI
55 KonTposabnas pabora o teme "MHororpanHuku" 1
56 [TonsTue 06 00BEME 1
57 O06bEM upamMuIbl 1
58 O0BEM UpaMuIbI 1
59 O0BEM TUpaMHuIbI 1
60 O0BEM mupamMuIbI 1
61 O0BEM npU3MBbI 1
62 OO0BEM TTPU3MBI 1
63 O0BEM npU3MBbI 1
64 KonTponbhas pabota no teme "OO0bEMBI MHOTOIpaHHUKOB" 1
65 [ToBTOopenue, 06o0IIEeHNE cucTemMaTn3anus 3HaHuil. [locTpoenue ceueHunit B 1
MHOTOI'paHHHKE
[ToBTOpeHue, 00001IIeHNe cucTeMaTH3alus 3HaHUH. Beluucienre paccTosiHui:
66 MEXIYy ABYMS TOUKaMHU, OT TOUYKH JI0 IPSIMO#, OT TOUYKH JI0 IIIOCKOCTH, MEXKIY 1

CKPCIIUBAIOIIHUMUCS MTPAIMBIMU




67 Hrorosas kKoHTpoOJIbHAS paboTa 1
IToBTOpEeHME, 0000IIEHNE CUCTEMATH3AIIMS 3HaHW. BrIuucieHue yrios:
68 MEXY CKPEIIMBAIOIIMMUCS MPSMBIMHU, MEXITY IPSIMOM U MIIOCKOCTHIO, 1
JIBYT'PAHHBIX YTJIOB, YTJIOB MEXAY MJIOCKOCTSIMU
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
11 KJIACC
Koan4yecTBO 4acoB
Ne n/m Tema ypoka Mara usyyenust

Cdepa u map: HeHTp, paanyc, TUaMeTp; IUIOIalb

Bcero

1 1
MOBEPXHOCTHU CEPbI

) BsanmMHuoe pacronoxxenue chepbl U INIOCKOCTH; KacaTellbHas 1
MJIOCKOCTH K cepe; miomanasb cheps

3 Mzobpaxenue chepsl, mapa Ha mirockocTu. CeueHus mapa 1
[{unuHapuyeckas MoBEPXHOCTb, 00pa3yoIne

4 UIMHIPUYECKON TOBEPXHOCTH, OCh [IMITUHAPUIECKON 1
MOBEPXHOCTHU

5 Humuaap: ocHOBaHMS M OOKOBasi TOBEPXHOCTH, 0Opa3yromas u 1
0Cb; TUTOIIAh OOKOBOH M TIOJTHOM MMOBEPXHOCTH
N300pakenne nuauHApa Ha MII0CKOCTH. Pa3BépTka mumuHIpa.

6 Ceuenust MIMHIIPA (TITOCKOCTHIO, TTAPAILISIFHON HITH 1
MIEPIICHIUKYIIIPHOW OCH IHJIUHIPA)

7 Konunyeckast HOBEpXHOCTh, 00pa3yIoIie KOHUYECKOH 1
MOBEPXHOCTH, OCh U BEPIIUHA KOHUYECKOI MOBEPXHOCTH

3 Konyc: ocHOBaHUWe 1 BepIInHA, 00pa3yromas U OCh; IIOMAIb 1
OOKOBOI U MOJHOM MOBEPXHOCTU

9 Yceu€HHbIN KOHYC: 00pa3yroIIie U BHICOTA; OCHOBAHUS U 1




0OOKOBast MOBEPXHOCTh

H3o006paxeHnue koHyca Ha I1ockocTH. Pa3BépTka KoHyca.

10 CeueHnust koHyca (TUIOCKOCTBIO, MapaJlIeIbHOW OCHOBAHUIO, U
TUTOCKOCTBIO, IIPOXO/ISIIEH Yepe3 BEPIIUHY)

11 KomMOuHamumst Tes BparieHus ¥ MHOTOTPaHHUKOB

12 MHororpaHHuK, ONMCaHHBINA 0K0JI0 chepsr; chepa, BucaHHas
B MHOTOTPaHHUK WJIH B TEJIO BPAICHUS

13 [Tonsitre 06 06bEMe. OCHOBHBIE CBOHCTBA 00BEMOB Te

14 O06bEM IUIMHApa, KOHYCa

15 O0béM 1mapa u mIomaab chepol

16 [Tono6ubie Tena B mpocTpaHcTBe. COOTHOLICHUS MEXKAY
IUIONIA/IIMU MTOBEPXHOCTEH, 00bEMAaMHU MOTOOHBIX T

17 KonTponbHas pabora o temam "Tena Bpamenus" u "O6beMbl
Ten"

18 BexTop Ha MI0CKOCTH U B MPOCTPAHCTBE

19 CrnoxeHre ¥ BEIMUTAHUE BEKTOPOB

20 YMHOKEHNE BEKTOpa Ha YNCIIO0

21 Paznioxxenne BekTopa 1mo TpéM HEKOMILTAHAPHBIM BEKTOpaM.
[IpaBuno napannenenunena

29 Pemenue 3a1a4, CBSI3aHHBIX C MPUMEHEHUEM MTPABUIT JICHCTBUH
C BEKTOpaMHU

93 [IpsimoyroipHas cucTeMa KOOPAWHAT B TPOCTPAHCTBE.
Koopaunats! Bektopa. [IpocTeiimme 3aqaun B KOOpAMHATAX

24 VYron mexay Bekropamu. CKalsipHOe TPOU3BEACHNE BEKTOPOB

25 Brrurcnenue yriioB Mex 1y NPsSMbIMH U TUIOCKOCTSIMU

26 KoopauHaTHO-BEKTOPHBII METO/I TP PEIICHUN

TCOMCTPHUYCCKUX 3aaayd




KonTtponbHas padora no teme "BekTopbl 1 KOOpAUHATHI B

27 " 1
HPOCTPAHCTBE

08 [ToBTOpenue, 0600IICHNE U CUCTEMATH3AIMs 3HAHUH. 1
OcHoBHBIE GUTYPHI, (HAKTHI, TEOPEMBI Kypca ITIAHUMETPUN

29 [ToBTOpeHue, 0000IICHNE U CHCTEMAaTH3aLUs 3HAHUI. 1
OcHoBHbIE GUTYpPBI, (haKThI, TEOPEMBI Kypca INITAHUMETPHH

30 [ToBTOpeHUe, 0600IIEHNE ¥ CHCTEMAaTH3aIvs 3HAHUN. 3a1a9n 1
IUITAHUMETPUH U METOJBI UX PELICHUS

31 [ToBTOpEeHUe, 0600IIEHNE M CHCTEMAaTH3aIvs 3HAHUN. 3a1a9n 1
IUIAHUMETPUH U METOBI UX PELICHUSI

39 [ToBTOpEeHue, 0000IICHNE U CHCTEMATH3aLUs 3HAHUI. 1
OcHoBHbIE GUTYpPBI, (haKThI, TEOPEMBI Kypca CTEPEOMETPUHN

33 Wroroas kKoHTpOIBHAS paboTa

34 [ToBTOpEeHue, 0000IIECHNE U CHCTEMATH3aLUs 3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. l'eomerpus, 10-11: Yue6. ans obmeobpasonar. yupexaenuii/ JI.C. Atanacsan, B.®D.
byry3os, C.b. KagomuieB u ap. — M.: [Ipocsenienue

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

1. 'eomerpust, 7 — 9: Yueb. mist oomeodpazosat. yupexaenuit/ JI.C. AranacsH, B.®. byry3os,
C.b. KagomieB u ap. — M.: IIpocsemienue, 2018.

2. b.I'. 3uB. /lugakTudeckue MaTepuaisl o reomerpuu ais 11 kmacca. — M. Tlpocsenienue.
3. I0.A. I'na3kos, M.1. IOauna, B.®. byry3oB. Paboyas Terpans no reomerpuu ais 11
knacca. — M.: IIpocBenieHue.

4. B.I'. 3uB, B.M. Meiinep, A.Il. baxanckwuii. 3agaun mo reomerpuu st 7 — 11 xkimaccoB. — M.:
[Ipoceemenue.

5. C.M. Caaxksn, B.®. byry3os. U3yuenue reomerpuu B 10 — 11 xinaccax: Meroanueckue
pexomeHaauuu K yueOHuky. Kaura nns yunrensa. — M.: Ilpocserienue.

6. A.Il. Kucenes. DnemenrapHas reomerpus. — M.: [Ipocsenienue.

7. [Toypounsie pa3pabotku no reomeTpun 11 knace (muddepenunupopannsrii moaxom) — OO0
«BAKO».

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbl CETU UHTEPHET
* http://www.mccme.ru, http://window.edu.ru, http://www.edu.ru, http://www.school.edu.ru,
http://school-collection.edu.ru/collection/matematika/, http://www.mathematics.ru,
http://www.marh.ru, http://www.bymath.net, http://matematiku.ru, http://school.msu.ru,
http://festival.1september.ru, https://learningapps.org/4470596, Nudoypok, KOMUIKa ypoKOB,
P3O, https://www.youtube.com/channel/UC8rgpanENyNQaY KJ-tK2jCA
https://fipi.ru/metodicheskaya-kopilka/univers-kodifikatory-oko






