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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,
IETOCTHOCTh OONIEKYJIbTYPHOTO, JIMYHOCTHOTO U II03HABATEJIBHOTO pPa3BUTHUSA
JUYHOCTH O0YyYaroOmMnXCs.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CpPEAHEro OOIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3YJIbTATOB OOYYEHHS] T€OMETPUU B HAIPaBICHUU JUYHOCTHOIO
pa3BuTUg oOydaronuxcs, GopMuUpoBaHUsA (DPYHKIMOHATBLHOW MaTeMaTUYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHBbIX NUCUUIUIMH. Pa3zButue y oOydarommuxcs
IIPaBUIBHBIX IPENCTABICHUA O CYIIHOCTH M NPOUCXOKIECHUU TI'€OMETPUUYECKHX
aOCTpaKiMii, COOTHOIICHHH pPEAJTbHOIO0 M HICANBHOT0, XapaKTepe OTpaXKEHUs
MAaTEMATUYECKOW HAyKOW SIBJICHUWA M TPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJEIUPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TakKe KauecTB MBIIIJICHUS, HEOOXOAMMBIX [IJs aJanTalud B
COBPEMEHHOM OOIIIECTBE.

['eomeTtpust siBAsieTCss OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHMSI Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HANPABIEHHOCTH, TaK U TYMaHUTaPHOM.

Jlormueckoe MbIIUIeHHE, (HOPMUPYEMOE MpPU HU3YYEHHH OOYYaroIUMUCS
MOHATUHUHBIX OCHOB FT€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUMN
B XOJI¢ pEIIEHUs Te€OMETPUYECKUX 3aJayd, YMEHHE BbIJBUTaTh M OINPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA MPU PEIICHHH 337a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHne OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIECTBEHHYIO POJb BO
BCEX O01acTsaX HesATeNbHOCTH 4YesoBeka. OpueHTalus 4elloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro CoIMalbHOro ObITHs, (opma
OTPaXEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHE YCHEUIHOTO MO3HAHUS M AKTHBHOIO
npeoOpazoBaHusi  JAeWcTBUTENbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSAET pa3Hble BUABI Y4E€OHOM U TPYIOBON N1E€ATEIHLHOCTH,



SBJIICTCSI OJHUM W3 TPO(PECCHOHATBHO BAKHBIX KAdeCTB, 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 06a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TEOMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOXKHOCTH YCHEIIHOTO MPO0JKEHUs 00pa30BaHUs
0 CTEIHAIIBHOCTSIM, HE CBA3aHHBIM C MPUKJIAIHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomMeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HAYCHA 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
3HAHMX B MPOPECCUOHAIBHON JESTEIHHOCTH.

JlocTikeHne 1enu  OCBOCHMSI MPOTpaMMbl  00ECIIEUMBACTCS pEIICHUEM
COOTBETCTBYIOIIMUX 3amad. [IpHOpUTETHBRIMU  3aJa4aMH  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTCs:

e (opmupoBaHue mNpeACTaBICHUS 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 SBIICHHUS OKPY>KAIOIIETO MUPA,;

e (opmMupoBaHme yMeHHs pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BpaIleHUS;

e OBJAJCHUEC METOJAMH PEIICHHS 3a/1ad Ha TOCTPOCHHS Ha M300paKEHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMupoBaHME yMEHHUS OIEPUPOBATH OCHOBHBIMH TIOHSITHSAMH O
MHOTOTPaHHHUKAX ¥ TeJIaX BPAIICHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE aJTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ay;
dbopMHpOBaHWE YMEHHUS TPOBOJIWUTH  HECJIOKHBIE  JIOKa3aTeIbHBIC
pacCyXJiIeHUs B XOJIe¢ PEIIEHUs CTEPEOMETPUYECKUX 3a7ady U 3a7ad C
MIPAKTUYECKUM COJEP’KaHUEM;

e pa3BUTHE  UHTEIUIGKTYaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
OoOydJarommMxcsi, IMO3HABATEIBbHOWM  aKTUBHOCTH,  HCCIEAOBATEIIbCKUX
yYMEHUM, KpUTUYHOCTH MBIIICHHUS;



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEBaHTHOM
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 ammapar Uil PElIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MMOJTYYEHHBIE PE3yJIbTaThI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUYEHUE B KypC
CTEPEOMETPUM B HAdaJle €ro H3y4dyeHus 3a]ad, peEIIaeMbIX Ha YPOBHE
MHTYUTUBHOTO MO3HAHUS, U ONPEAeIEHHBIM 00pa30M OpraHu3oBaHHasi 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
yYalllUXCs B Kypce€ CTEPEOMETPUM IPOBOJMTCS 3a CYET peuieHus 3a7ad Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00Opa3oB M  3aJad Ha  ONEpUPOBaHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOAUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIepUpOBaHUE O00pa3oM — B YCIOBUSX OTBJICYEHHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHUS.

OcHoBHbIE copeprkaresibHble TuHUU Kypca «I'eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpalieHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUYECKUX YMEHHM
pacmpesensercs He TOJbKO [0 COJAEPKATENbHbIM JIMHHUSM, HO M MO ToJaM
oOy4YeHHs Ha YPOBHE CpeTHEro 0011ero oopa3oBaHusl.

Conepxanne o0pa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3ylbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacnpenefNeéHHbIM [0 rojaaM OOy4eHwUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MOHATUSIMU YU HAaBBIKAMHU OCYIIECTBIISUIOCH MOCJIEAOBATENIbHO U MOCTYIATEIBHO, C
COOJIIOICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OO0Yy4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasyst MpOYHbIe MHO>KECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha uzyuenue reomerpun oTBoauTCs 2 yaca B Henenmo B 10 -11 knacce , Bcero
3a 1Ba rojaa oOyueHus — 136 y4eOHBIX 4acoB.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

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

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyieIbHbIE M CKpeluBarommecs npsMbeie. [lapaminensHOCTh NPSMBIX U
IUDIOCKOCTEM B MPOCTPAHCTBE: IApPAJUICIIBHBIE MPSIMBIE B  IPOCTPAHCTBE;
[ApAJUIEIIBHOCTh TPEX MPAMBIX; MAPAIUIEIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: napayieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IIockocte. [lpocTeiliine mnpocTpaHCTBEHHbIE (PUIypbl Ha
IJIOCKOCTH: T€Tpa’ap, KyO, mapaiesenumne]; TOCTPOCHUE CEUCHUH.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapajuICbHBIE W TEPHNECHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHINKYISIPHOCTH TMPAMONM M IUIOCKOCTH, TEOopemMa O NPsIMOM
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIrOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIJId.
[lepnieHAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 INIOCKOCTH, PACCTOSIHUE
OT MNpSIMOM 10  TUIOCKOCTH,  TPOEKUUs  (GUrypel  HA  TUIOCKOCTb.
[lepneHauKyISIPHOCTh  TJIOCKOCTEH: MOPU3HAK  MEPHEHAUKYIIPHOCTH  JIBYX
IocKkocTer. TeopeMa o TpEX MEepIeHINKYIIIpax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKY; pa3BEPTKa MHOTOrpanHuka. [Ipusma: N-yronpHas
MpU3Ma; rpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasl U
MOJIHAA MTOBEPXHOCTh IIPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajuiejienune]; U ero cpoucrtsa. [lupammpma: N-yronpHas nupamuja, TpaHd U
OCHOBaHHUE MUPAMUJIbI;, OOKOBAs U MOJIHAS TOBEPXHOCTh MUPAMUJIBI; IPABUIIbHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
MpaBUWIbHAS MNHPAMUJA; NPABWIbHAA TPEYrojbHAs NUPAMHUIA W MPABUIIBHBIN
teTpadap; KkyO. IlpencraBienne o TpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust Npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUJIbHBIX MHOTOIPAHHUKAX.



Breruucnenne 9J1€MEHTOB MHOTOTPAaHHUKOB: pEOpa, OWMaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Inomans OOKOBOM TMOBEPXHOCTH U TMOBEPXHOCTU NPABWIHHON MHUPAMUIBI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

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

11 KVIACC

Tesia Bpalmenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue UWINHIPUYECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW MOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBas TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KOoHyC: ocHOBaHME U BepilnHa, 00pa3yromias
U OCb, IUIOMaJb OOKOBOM W TMOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBAaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUaMeTp; IJIOMIATb MOBEPXHOCTH ChEpHI.
B3auMHoe pacrnionoxenue chepbl U TUIOCKOCTH; KacaTelibHas TIOCKOCTh 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
BpaIleHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tell. Teopema 006 00béEME
NPsIMOYTOJIBHOTO TMapajuiesienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM 1mapa u maomass chepsl.

[TomoGueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIOIMIAISIMH
MOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEN.

Ceuenus mwiMHApa (MapaJUyiebHO W TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
niapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miI0cKOCTH U B npocTpancTBe. CI0XKEHNE U BHIYUTAaHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX C
IIPUMEHEHUEM TIpaBUJI JACUCTBHM C Bekropamu. lIpsaMoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaumnatel BekTtopa. I[lpocreimme 3amaun B
KOOpJIMHATax. YTon Mexay BekTopaMu. CKajasipHOE MNPOU3BEIEHHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOL npu peleHnn r€OMETPUYECKHUX 3a/ad.



INJIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUSI MPOrPAMMbI  Y4EOHOTO TMIpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMU 00YYAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHUCKOrO OOIIECTBa, IMPEACTABICHHUEM O
MaTeMaTUYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3JIMUYHBIX CTPYKTYp, SIBICHUM,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI U Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUHU C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON IPakIaHCKON UJICHTUYHOCTH, YBAKECHUS K
IIPOLIIOMY Y HACTOSAIIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MAaTeMaTUUYECKOM IIKOJIBI,
K KCIOJIb30BAaHUIO ATUX JOCTHXKCHUM B JPYTUX HayKaxX, TEXHOJOTusX, cpepax
SKOHOMUKH.

JlyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUS

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMYUBOTO OYAYIIETrO.

JcTeTHYECKOEe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHUYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHUH, pacCyKIECHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM ACIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Pdu3nyecKoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro U 6€30MacHOro o0pas3a >KU3HU, OTBETCTBEHHOT'O OTHOILLIECHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMUTAaHHE, COATTAHCUPOBAHHBIM PEXUM 3aHATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); bu3nUecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOHS, MHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  JMEATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTHUKOW M €€ MPUIOKEHHUSIMH, YMEHHEM COBEpPIIATh OCO3HAHHBIM BBHIOOP
Oynymedr mnpodeccnrt W peamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MaTEMaTHIECKON HAIIPaBICHHOCTH.

IKOJIOTHYECKOe BOCIIMTAHUE:

c(OPMUPOBAHHOCTHIO DIKOJIOTHYECKOH KYJIbTYPHI, IMOHUMAHUEM BIUSHUS
COIMAITBHO-?KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
CpeIbl, OCO3HaHHEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX MpoOlieM;
OpUCHTAaIMel Ha MPUMEHCHHE MaTeMaTHUECKUX 3HAHWM i1 PEIIeHUS 3a7ad B
o0NacTh OKpyXKalIleld cpeapl, IUIAHUPOBAHHWS IMOCTYIKOB H OICHKH UX
BO3MOYKHBIX MTOCJIEICTBUM VISl OKPYKAIOIIEH Cpeibl.

IleHHOCTH HAYYHOT0 TIO3HAHMSI:

c(OPMUPOBAHHOCTHI0 MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUSI HAyKM W  OOIIECTBEHHOM  MPaKTUKH, [MOHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUYECKOW JESITeIbHOCTH, ITaroB €€
pa3BUTHS M 3HAYUMOCTH IS PA3BUTHs MWBUIN3AINW, OBJAJACHUEM S3BIKOM
MaTeMaTHKH M MaTEeMaTHYECKOH KyIbTYpOW KaK CpPEICTBOM ITO3HAHHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYIO M HCCICIOBATEIBCKYIO JCSITEIBHOCTD
WHUBUyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuueepcarvnvie  noznasamenvhwvie  Oeticmeus, — obecnequsarom
Gopmuposarue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXCs (0CB0eHUe
Memo008  NO3HAHUA  OKPYICAOWe20  MUpa,  NpUMeHeHue  J102UYEeCKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble 1ornyeckue aeficTBus:

e BBIABJIATH M XapaKTEPU30BaTh CYIICCTBEHHBIC MTPH3HAKA MAaTEMaTHICCKUX
O00BEKTOB, TOHATUH, OTHOIICHUN MEXTYy MOHATUAMH, (OPMYIHPOBATH
OTpeNeICHUS  TOHSATHUW; YCTaHABJIMBATh CYIICCTBEHHBIM  IPHU3HAK
KJaccu(uKanyy, OCHOBAHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMyIHpOBaTH W MPEOOPa30OBHIBATH  CYKICHUS:
YTBEpIUTEIbHbIE W OTpPULIATENbHBIE, €AWHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U U
npoTtuBopeursi B (aKkTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;



npemyiaraTh ~ KPUTEPUM IS BBISBJICHHS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, IEAYKTUBHBIX M
WHIYKTUBHBIX YMO3aKIIOUEHUH, YMO3aKIIOUEHHUH 10 aHAJIOTUH;

e TMPOBOJUTH CaMOCTOSATENEHO JI0Ka3aTebCTBA MaTEeMaTUYECKUX
YTBEPXKICHUN (MPSMBIE W OT MPOTUBHOTO), BHICTPAUBATh apTyMEHTAIIHIO,
MPUBOAUTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CY>KJICHUS U BBIBOJBL;

e BBIOMpaTh croco0 pemnieHUs ydyeOHOM 3adaud (CpaBHUBATh HECKOJBKO
BApUAHTOB peElIeHUs, BBIOUpaATh Hauboiee MNOAXOAANIMN ¢ Yy4EToM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBble uccienoBaTebcKue 1eiiCTBUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIEAOBATENHLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyaMpoBaTh BOMPOCH], (UKCUPYIOIIUE MPOTUBOpEUne, MnpodiemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (opMUpOBaTh  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSATEITEHO CIUTAaHWPOBAHHBIN IKCIIEPUMEHT,
UCCJICIOBAHUE TI0 YCTAHOBIICHUIO OCOOCHHOCTEH MAaTeMaTH4eCKOTO
Oo0BeKTa, SBJICHHS, TPOIECCa, BBIIBICHUIO 3aBUCUMOCTEH MEXIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYTUPOBATH OOOOIIECHUS U BBIBOJIBI IO PE3yJIbTaTaM
MPOBENEHHOTO HAOJIOJEHHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHUIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PAa3BUTHE IPOIIECCa, a TAKXKE BBIIBUTATH
MIPEIOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmanmeii:

e BBIABJIATH JACPUIUTH HHPOPMAIINH, AHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIIPOC U JJI PEIICHUS 3a]a4H;

e BBIOMpaTh HWH(POpPMAIMIO W3  HCTOYHHUKOB  PA3JUYHBIX  THIIOB,
aHAM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYpUpPOBaTh MHGOPMAIIHIO, TIPEJICTABIATE €€ B Pa3IUYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.

2)  VHuusepcanvhvie KOMMYHUKAMUGHblE  Oelicmeus,  0Oecneuusaom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OOmenne:



BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXJIEHUS B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOKO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
XOJy pellIeHus 3a7jaul, KOMMEHTHUPOBATh ITOIY4YECHHbBIN pPe3ybTarT;

B X0J1€ 00CYKIEHU 3a7]aBaTh BOIPOCHI 10 CYIIECTBY O0CYKIAEMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOH Gopme popMyaupoBaTh pa3HOINIACHS, CBOM BO3PAKECHHUS,
NPEACTABIATh  pPE3yJbTaTbl  pPELICHHS  3aJa4d,  SKCIEPUMEHTAa,
UCCJEIOBAHMS,  TPOEKTa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMATh W HUCHOJb30BaTh  MPEUMYIIECTBA  KOMaHJIHOHW U
WHIUBUTYyaIbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; IPUHUMATH I1ETh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboTHI, pacTpeaesITh BUABI paOOT, JOTOBAPUBATHCS, 00CYKIATh MPOIECC
U pe3yibTaT paboThl; 000011aTh MHEHUS HECKOJIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHIA,
«MO3TOBBIE INITYPMbD» W WHBIC), BBINOJIHATH CBOIO 4YacTh pPaOOTBI U
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH UWICHAMHW KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHUKAMU B3aUMOJICUCTBHSI.

Vuusepcanvnvie  pezynamuenvle  Oelicmeus, obecneuusaom

G opmuposaHnue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEILICHUs 3a]]aul, BEIOUPATh CIIOCO0 pelIeHHs
C YYETOM MUMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEM,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

BIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcuu Kak OCO3HAHMS
COBEPILIAEMbIX JEHCTBUNA U MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJbTATOB;
BJIQJ€Th CHOCOOAMM  CaMOMPOBEPKH, CaMOKOHTpOJIA Tmpolecca H
pe3ysbTara peuieHus MaTEMaTUYECKOH 3a1auH;

NPEABUJIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MpPH PEUICHUU
3a1aud, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAWJEHHBIX OLUINOOK, BBISIBJICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€Id U YCJIOBUAM, OOBSICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmnepupoBaTh MOHITUSIMH: TOUKA, IPSMasi, INTOCKOCTb.

[lpuMeHSATh aKCHOMBI CTEPEOMETPUU W CIEACTBUA W3 HUX INPH PEIICHUU
reOMETPUUYECKUX 3a/1a4.

OmnepupoBaTh MOHIATHSAMU: MAPATUICTBHOCTD U MEPICHINKYISIPHOCTD MPSIMbBIX
Y TJIOCKOCTEHN.

KnaccupumupoBath B3auMHOE paclONIOKEHUE NPSIMBIX W IJIOCKOCTEH B
IPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMHU: JIBYTPAHHBIA yTrojl, TPaHU JABYTPAHHOTO YIJa,
peOpo IBYrpaHHOTO yria; JMHEWHBIM Yroj ABYTPAaHHOTO YIJIa; TpaaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TOHSATHSIMH: MHOTOTPAaHHHMK, BBIMYKJIBIA ¥ HEBBITYKJIbIH
MHOT'OTPaHHHK, 3JIEMEHTHl MHOTOI'PaHHHKA, TPABUIILHBIN MHOTOT DAHHUK.

Pacno3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHa; TMPU3MA,
NPSIMOYTOJIbHBIN MapalijiesienuIe, Kyo).

KnaccudummpoBate  MHOTOTpaHHHWKH,  BBIOMpass ~ OCHOBaHHUS  JJIA
KjIaccu(uKanuy  (BBINYKIBIE W HEBBINYKIbIE MHOTOTPAaHHUKH; TPABUIIBHBIC
MHOT'OTPaHHHKH; MPSMbIE ¥ HAKJIOHHBIE TIPU3MBI, TAPAJIICIICITUIIC IBI).

OmneprpoBaTh MOHATHIMHE: CEKYIIas INIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSACHATH IPUHIIUIIBI IOCTPOCHHSI CEUSHHH, HCTIONIB3YST METO/T CIICTIOB.

CTpouTh CEYCHHS MHOTOTPAaHHUKOB METOJOM  CJICOB, BBIMIOJHSTH
(BBIHOCHBIC) TUIOCKHE YEpPTE)KW W3 PHUCYHKOB IMPOCTBHIX OOBEMHBIX (UTYp: BUI
CBEpXy, COOKY, CHU3Y.

Permatp 3a1aun Ha HaXOXKICHHE TEOMETPUICCKUX BEIMYUH MO 00pas3Iam Win
aITOPUTMaM, TPUMEHSS W3BECTHBIC AHAJIMTUYCCKHE METOIbl TPU PEHICHUU
CTaHIAPTHBIX MAaTEMATUYECKHUX 3a7[ad Ha BBIYHCIICHHE PACCTOSHUN MEXITY TBYMS
TOYKaMH, OT TOYKM JO TMpsIMOH, OT TOYKM JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIUMHUCS MPSIMBIMH.

Pemrate 3aaun Ha HAXOXKJEHUE TEOMETPUUECKUX BEIMYHMH 110 00pas3iaM Uiu
aNropuTMaM, MPHUMEHSsS W3BECTHBIE AaHAJIUTUYECKHE METOJbl NpU PELICHUU
CTAaHJAPTHBIX ~MAaTEMaTHYECKHX 3aJad Ha  BBIYHCIECHUE YIJIOB  MEXIy
CKPEUIMBAIOIIUMUCS ~ MPSIMBIMH, MEXKIy TpPSIMOH H IUIOCKOCTBIO, MEXKIY
IUIOCKOCTSIMH, JIBYTPAaHHBIX YTJIOB.



Boerancnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TpU3Ma,
nupaMua) ¢ TpUMEHEHHEeM (QOpMys; BBIYUCIATH COOTHOLICHHS MEXIY
TUIOHIA/IIMU TTOBEPXHOCTEN, 00bEMaMH MTOT0OHBIX MHOTOIPAaHHUKOB.

OnepupoBaTh NOHATUSAMHU: CHMMETpPUS B IIPOCTPAHCTBE; LIEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (UTYpax, MPEICTAaBICHHYIO Ha YepTEXax U
PUCYHKaX.

[TpumeHsaTh TeomeTpuueckue (HaKThl Ui PEUIEHUS CTEPEOMETPUUECKUX
3a/1a4, IPEANOJIaralliiX HECKOJIBKO IaroB PELICHUs, €CIIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

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

[IpuBOIUTHE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IpyMeEHATh MOJTYYECHHBIE 3HAHWS HA IPAKTHKE: aHAJIU3UPOBATH PEAIbHBIE
CUTyallMd W NPUMEHATb HU3YYEHHBIE IOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHYeCcKd C(HOPMYIUPOBAHHONM MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
MCITOJIb30BAaHUEM T€OMETPUUYECKUX TOHITHI U TeOpeM, anmnapara aareOpbl; pemarhb
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpPHUUYECKas IOBEPXHOCThb, OOpa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3ylolue KOHHYECKOH OBEPXHOCTH, KOHYC; cpepruueckasi IOBEPXHOCTb.

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLICHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepol U MITOCKOCTH.

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

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Tel  BpallleHus,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (POpMyII.

OnepupoBaTh TOHATUAMHU: MHOTOTPAaHHHK, BIHCAHHBIN B cdepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WJIU TEJO
BpalIeHUS.

BbaucnsaTe COOTHOLIEHUST MEXIY IUIOMAASMHU MOBEPXHOCTEH M 00bEMaMu
MOTO0HBIX TE.



N300pakath u3ydaemble (QUTYppl OT PYKH M C TPUMEHEHHUEM MPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BoInonHATh (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX O0BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMAIHUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIIO0, OOBACHATH, KAKUMU CBOMCTBAMH OHU 00JIJ1aIO0T.

[IpuMeHSTh MpaBUiIO Napasuieenuneaa.

OnepupoBaTh NOHATUSIMU: JI€KAPTOBBI KOOPAUHATHI B TPOCTPAHCTBE, BEKTOD,
MOJlyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAWHATBHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPaMH, CKAISIPHOE TMPOU3BEACHUE, PACKIAAbIBaTh BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

[IpumensaTy TeoMeTpuueckue ¢akThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIbKO IArOB PEMICHUS], €CJIM YCIOBUS MPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpud4ecKUe 3aJadyd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaXO0XXJICHUE TeOMETPUYECKUX BEJIUYHUH 10 00pa3liaM WJIu ajilrOpUuTMaM, MpUMEHSs
M3BECTHBIE METO/IbI ITPU PELICHUU CTAHAAPTHBIX MaTEMAaTUUYECKHUX 3a/1a4.

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

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

[IpUuMEHATh TMOJMy4YEHHBIE 3HAHUSA HaA MPAKTHUKE: aHAJIW3UPOBATH DPEAJIbHBIC
CUTyallud W IIPUMEHATh HW3YYCHHBIE IOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyalldd Ha S3bIKE TEOMETPUHU, MHCCIENA0BaTh MOCTPOCHHBIE MOJAEIN C
WCITOJIb30BAHUEM TEOMETPUUECKUX TTOHITHI M TEOpEM, anmapara anreOpsl; peniaTh
MMPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOXJICHHEM T'€OMETPUYECKHUX BEJIMYMH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
KonTpoabHbI IIpakTuyeckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
e padoThbI padoThI
pecypcsl
1 BBenenue B ctepeoMeTpuio 10
5 [TpsiMble ¥ MIIOCKOCTH B TPOCTPAHCTBE. 12 1
[TapaniensHOCTh MPSAMBIX U IIOCKOCTEN
3 [leprieHAUKYIAPHOCTD MPSMBIX U 12
IJIOCKOCTEN
4 VYrisl MeXay NPSMBIMU U IJIOCKOCTSIMHU 10 1
3) MHoOrorpaHHuku 11 1
6 O0BbEMBI MHOTOTPaHHUKOB 9 1
7 IloBTOpEHME: CEUEHHUSI, PACCTOSIHUS U YTJIbI 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KosunyecTBo 4acoB DJIeKTPOHHbIE

HaumeHoBaHue pa3esioB U TeM uu@ppoBbIe
Ne /i P Kontpoannsl | Ilpakruueckue (upp )

NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE

e padoThbI padoThbI
pecypcsbl

Tena BpareHus 12

O0BbEMBI TEN 5 1

BekTopsl 1 KOOpAMHATHI B IPOCTPAaHCTBE 10 1

[ToBTOpenwue, 0600mEeHNE, 7 1

crucTeMaTu3alus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 3 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHTpoabHbI
e padoThbI

IIpakTuyeckue
padoThI

JlaTa
U3y4eHus

JIeKTPOHHbBbIE
uudposbie
o0pa3oBaTte/ibHbIE

pecypchbl

OCHOBHBIE TTOHSTHUSA CTCPCOMECTPUHU: TOYKA,
npsiMasi, INOCKOCTh, IPOCTPAHCTBO.
[TpaBuia n3o0pakeHus] Ha PUCYHKAX:
n300pakeHus! IUIOCKOCTEH, MapaJuIeIbHBIX
IpSMBIX (OTPE3KOB), CEPEIMHBI OTPE3Ka

IlonsTus: MEpCCCKaArOmMMrECs II0CKOCTH,
InepeceKaromumecs npsamas U rnjiI0CKOCTb

IlonsTus: MEPCCCKAr0IMrECs IIIOCKOCTH,
InepeceKarommecs npsamMas U rmi0CKOCTb

3HAKOMCTBO C MHOTI'OTpaHHUKAMH,
I/I306pa)KeHI/IC MHOI'OT'PaHHHUKOB Ha
PUCYHKAX, Ha TPOCKIMOHHBIX YEPTEIKAX

HauanbHble cBefieHUs 0 KyOe U nupamuse,
uX pa3BEpTKU U Mojenu. CeueHus
MHOTOTPaHHUKOB

HauanbHble cBefieHUs 0 KyOe U upamue,
uX pa3BEépTku U Moaenu. CeueHus
MHOT'OI'PaHHHKOB

[TousiTHE 00 aKCHOMATHYECKOM
MOCTPOCHUHU CTCPCOMCTPUU: AaKCUOMBI
CTCPCOMCTPHU U CIICACTBUA U3 HUX




Ilonsatue 06 akCHOMATUYECKOM

8 IIOCTPOCHUH CTEPEOMETPUU: AKCHOMBI
CTEPEOMETPUH U CIIEJCTBUS U3 HUX
ITonsTHEe 06 aKCHOMaTUYECKOM

9 IIOCTPOCHUH CTEPEOMETPUU: AKCHOMBI
CTEPEOMETPUH U CIIEJCTBUS U3 HUX
[TonsTHEe 06 aKCMOMaTHYECKOM

10 IIOCTPOEHUU CTEPEOMETPUHN: AKCHOMBI
CTEPEOMETPHUH U CIIEJCTBUS U3 HUX
B3anMHOe pacnonokeHue npsmsIx B

1 IIPOCTPAHCTBE: MEPECEKAIOLINECS,
napajulesibHbIE U CKpEIIUBAIOIINECs
IpsIMble
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B

12 IIPOCTPAHCTBE: Mapaljie/IbHbIE MIPSIMBIE B
MIPOCTPAHCTBE; MapaIEIbHOCTh TPEX
MPSIMBIX
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B

13 npoctpaHncte: [lapanienbHOCTh NpsAMOil U
IJIOCKOCTH

14 VYTriasl ¢ cOHanpaBIE€HHBIMA CTOPOHAMH

15 Yron Mexay npsMbIMU B IPOCTPAHCTBE

16 Yron Mexay npsMbIMU B IPOCTPAHCTBE

17 [TapamiensHOCTh IOCKOCTEN:
napajuieNbHbIe MII0CKOCTH

18 CaolicTBa napamienbHbIX INIOCKOCTEN

19 [Ipocreiime npocTpaHCTBEHHBIE PUTYPBI




Ha TUIOCKOCTH: TE€TPas’p, KyO,

napajuieJenumnes

20 [Toctpoenue ceueHuii

21 [TocTpoenue ceueHuit
Kontponbnas padota nmo teme "[Ipsmbie u

22 IJIOCKOCTH B TIPOCTPAHCTRBE.
[TapannenpbHOCTh NPSIMBIX U TJIOCKOCTEN"
[leprieHAMKYIAAPHOCTD NPAMOU U

23 IJIOCKOCTH: TIEPIIEHAUKYJIAPHBIE MPSIMbIE B
MIPOCTPAHCTBE

24 [IpsimMble napasienbHble U
MEePIEHIUKYISIPHBIE K TIOCKOCTH

o5 [IpsimMble napasienbHble U
MEPIEHIUKYJIPHBIE K IIJIOCKOCTH

26 [Ipu3Hak nepneHaANKYJIAPHOCTH IPSIMON U
IJI0CKOCTH

97 [Ipu3Hak NepneHuKyJIIpHOCTH MIPSIMON U
IJIOCKOCTH

28 TeopeMa 0 npsAMON NepHEeH AUKYIISPHON
IJIOCKOCTH

29 Teopema o0 npsAMON NEpHIEHAUKYISIPHON
IJI0CKOCTH

30 Teopema o npsiMO NTEPIIEHAUKYISIPHON
MJI0CKOCTH
[lepnieHIUKYISIp M HAKIIOHHBIE:

31 paccTosiHUE OT TOYKH JI0 TIIOCKOCTH,

paccTosiHue OT IpsIMOM J0 TUIOCKOCTH




[lepnieHIUKYNSIp U HAKIIOHHBIE:

32 paccTosiHuE OT TOYKH [0 IJIOCKOCTH,
paccTosiHue OT IPSIMOM 10 IUNIOCKOCTH
[lepnieHIUKYSIp ¥ HAKJIIOHHBIE:

33 paccTosiHuE OT TOYKH [0 IJIOCKOCTH,
paccTosiHue OT IPSIMOM 10 IUNIOCKOCTH
[lepnieHIUKYSIp U HAKJIIOHHBIE:

34 paccTostHue OT TOYKHU 10 IJIOCKOCTH,
paccTosiHue OT IPSIMOM A0 IUNIOCKOCTH

35 VYIIIBl B IPOCTPAHCTBE: YrOJl MEXIY
IIPSIMOM U TUIOCKOCTBIO

36 JIByrpaHHBIN yroJl, JMHEHHBIN yroi
JBYTPAHHOI'O yria

37 JIByrpaHHBbIN yroJi, JMHEHHBIN yroi
JIBYTPAHHOIO yIJIa
IlepneHIMKYIAPHOCTD MIOCKOCTEM:

38 IIPU3HAK NEPIEHIUKYIIPHOCTU ABYX
IIJIOCKOCTEN
[lepneHuKyISAPHOCTD INIOCKOCTEN:

39 IIPU3HAK NEPIEHIUKYIIPHOCTU ABYX
IIJIOCKOCTEN
[lepneHuKyYISIPHOCTB MIJIOCKOCTEM:

40 IIPU3HAK NEPIEHIUKYIIPHOCTU ABYX
IJI0CKOCTEN

41 Teopema o TpEX nepHeHANKYIApax

42 TeopeMa 0 TpEX nepHeHAUKYIIApax

43 TeopeMa 0 TpEX nepHeHAUKYIIApax




44

KonTponbHas paboTa no Temam
"IlepnieHAUKYIAPHOCTD IPSIMBIX U
miockocteil" u "Yriabsl MeXAy NPSIMbIMU U
mIockocTsmMu"”

45

[TonsiTe MHOTOrpaHHUKA, OCHOBHbBIE
3JIEMEHTHI MHOTOI'PaHHUKA, BBITYKJIbIE U
HEBBIMYKJIbIE MHOTOTPaHHUKH; pa3BEPTKA
MHOTOTpaHHHUKA

46

[Tpu3ma: N-yronpHas npu3Ma; TpaHu U
OCHOBAHUS IPU3MBL; IPsIMasi U HAKJIOHHAS
MIPU3MBbI; OOKOBasl U MOJIHASL TOBEPXHOCTh
MIPU3MBI

47

[Napannenenunen, mpsIMOYTOJIbHBIN
napaJuieNienumne U ero CBoicTBa

48

IInpamua: N-yroapHas NMpaMuia, IPaHu
1 OCHOBaHUE MUpaMuU/bl; OOKOBas U
IIOJIHAs TIOBEPXHOCTH ITUPAMMUJIBI;
[IpaBUJIbHAA U YCECUEHHAs TUPAMUAA

49

[IpaBuiibHBIE MHOTOTPaHHUKHU: TOHSITHE
MIPaBUIILHOIO MHOTOTPaHHUKA;
[IpaBUJIbHAS IPU3MA U NIPaBUIIbHAS
NUpPaMUIa; IPaBUIIbHAS TPEYroIbHas
MUpaMyU/a ¥ PaBUWIBHBINA TeTpadp; KyO

50

[IpencraBneHue o MPaBUIbHBIX
MHOTOTPaHHHUKaX: OKTadIp, TOJEKadIP U
MKOCAdIP.

51

CuMMeTpHs B MPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIIBHO TOYKH, IIPSAMOM, INIOCKOCTH.




OEeMEHTHI CUMMCTpPUHU B ITUpaMUJax,
mapajiiCCImIiciax, IMpaBUJIbHbIX

MHOTOI'paHHHKaX
59 Brruuciienue 31eMeHTOB MHOTOTPaHHHUKOB: 1
pEOpa, AMaroHaiu, yrisl
[Tnomjanp 60KOBOM NOBEPXHOCTH U MOJIHOM
53 MOBEPXHOCTH MPSIMON TIPU3MBI, TUIOIIAH 1
OCHOBaHUH, TeopeMa 0 OOKOBOM
MOBEPXHOCTHU TPSMOU TIPU3MBI
[Tnomanp 60KOBOM MOBEPXHOCTH U
54 MMOBEPXHOCTHU MIPABMIILHOMN MHUPAMUJIBI, 1
TeopeMa o IIoaau OOKOBOU
MOBEPXHOCTU YCECUEHHOU TTHPAMHUIBI
55 KonTponbhas padota no teme 1
"MHororpaHHuku"
56 [Tonsatue 06 00BEME 1
57 O06BEM TUpaMuIbI 1
58 O0BEM nupamMuIsI 1
59 O0BEM nupamMuIsI 1
60 O06BEM TUpaMuIbI 1
61 OO0BEM TTPU3MBI 1
62 OO0BEM TTPU3MBI 1
63 O0BEM npU3MBbI 1
64 Kontponbnas padota o Teme "OO0bEMBI 1
MHOTOT'PaHHUKOB"
65 [ToBTOpEeHmne, 06001IeHNE CCTEMAaTH3ALINS 1

3HaHuil. [locTpoeHne ceueHuii B




MHOI'OI'paHHUKE

66

IToBTOpEeHue, 00001IEHNE CUCTEMATU3AIIHS
3HaHUU. BplUKCIIEHNE PACCTOSHUM: MEXAY
JBYMS TOUKaMH, OT TOYKH 10 MPSMOH, OT
TOYKH J10 TUIOCKOCTH, MEXKY
CKPEIIMBAIOIINMUCS IPSIMBIMU

67

HTorosast KOHTpOJIbHASA paboTa

68

IToBTOpEeHue, 0000IIEHNE CUCTEMAaTH3AIIHS
3HaHUU. BplUnCIIEHNE YIII0B: MEXAY
CKPELIUBAIOIIUMUCS IPSIMBIMH, MEKIY
IIPSIMOM U TNIOCKOCTBIO, IBYTPAHHBIX
YIJIOB, YTJIOB MEXKIY IUIOCKOCTSIMHU

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

68




11 KJIACC

Kosun4yecTBo 4acoB JIeKTPOHHbBbIE
flara uudposbie
Nen/m | Tema ypoka Konrposbubie | IlpakTuyeckue | H3YIECHH
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI s pecypebi
1 Cdepa u map: HeHTp, pajanyc, TUAMETP; 1
IUIOINAAb MOBEPXHOCTHU CEphI
5 Cdepa u map: UeHTp, paanyc, TUAMETP; 1
IUIOMIA/Ib TOBEPXHOCTHU ChEpPhI
Bsanmuoe pacrionoxxenue chepsl u
3 TUIOCKOCTH; KacaTelbHas INIOCKOCTh K 1
cthepe; miomaas chepsl
4 KacarenpHast 10cKOCTh K cdepe; 1
ioniaab chepsl
5 N3o0paxkenue cdepsl, mapa Ha 1
TUTOCKOCTH.
6 Ceuenus mapa 1
[{ummHApHYecKas IOBEPXHOCTD,
7 oOpa3yromue HUINHIPUUECKON 1
MOBEPXHOCTH, OCh IIMIIUHIAPUYECKON
MOBEPXHOCTHU
[{umHApHYecKas IOBEPXHOCTb,
g 00pa3yromue MHIHHIPUIECKON 1
MIOBEPXHOCTH, OCh IIMITHHAPUIECKOM
MOBEPXHOCTHU
9 [{yummHAp: ocHOBaHUS U OOKOBast 1

MOBEPXHOCTh, 00pa3yromas 1 OCh;




10

[Tnowmans OOKOBOM M MOJHOM
MTOBEPXHOCTH

11

N300pakeHre NUINHAPA HA TNIOCKOCTH.
Pa3Béprka unnunapa. Ceuenus

UIMHAPA (IUIOCKOCTBIO, TapajuIeIbHON
WIY TIEpIEHIUKYIISIPHON OCH HWINHAPA)

12

N300paxeHune LUINHAPA HA MIJIOCKOCTH.
Pa3Béprka unnunapa. Ceuenus

IUIUHAPA (TI0CKOCTHIO, MapalIeIbHON
WY TIEPICHIUKYIISIPHOM OCH IIMIIMHAPA)

13

Konnueckasi moBepXHOCTh, 00pa3yromme
KOHHYECKOU IMOBEPXHOCTH, OCb U
BCpIIMHA KOHHUYECKOU MMOBCPXHOCTHU

14

Konnueckas IIOBCPXHOCTD, 06pa3y}oume
KOHHYECKOM IMOBEPXHOCTH, OCb U
BCpIIMHA KOHHYECKOM MMOBECPXHOCTHU

15

Konyc: ocHOBaHuE U BEpIINHA,
o0pa3yrolias 1 oCh; IIIOa b OOKOBOW U
IIOJIHOM ITOBEPXHOCTHU

16

KoHnyc: ocHOBaHME U BEpIINHA,
o0pa3yrolas 1 och; IIomaas OOKOBOM 1
MOJIHOM MTOBEPXHOCTHU

17

VY ceu€HHbIN KOHYC: 00pa3yomue u
BBICOTA; OCHOBaHUA U OOKOBas
IIOBEPXHOCTH

18

VY ceu€HHbII KOHYC: 00pa3yomue u
BBICOTA, OCHOBaHHUA U OokoBas
IIOBEPXHOCTH




19

N3006paxeHne KoHyca Ha MIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca
(MI0CKOCTHI0, MTapaJIebHOM
OCHOBAHHUIO, U IIOCKOCTBIO, TPOXOIAIICH
yepes3 BEPILUHY)

20

N306paxeHne KoHyca Ha MIOCKOCTH.
Pa3eéprka konyca. CeueHust KoHyca
(MI0CKOCTHI0, MTapaJIeNbHOM
OCHOBAHHUIO, U MIIOCKOCTBIO, TPOXOIAIICH
yepes3 BEPIIMHY)

21

KoMOuHamust Ten BparieHus u
MHOTOI'PAaHHUKOB

22

Komb6unanus ten BpamieHus u
MHOT'OI'PAaHHUKOB

23

MHoOrorpaHHuK, OIMCaHHBIN OKOJIO
cthepsrl; chepa, BIUcaHHas B
MHOTOTPaHHHK WJIM B TEJIO BPALCHUS

24

[Toustue 00 006bEMe. OCHOBHEIE
CBOMCTBA O0OBEMOB TEN

25

O0béM HMINHIpa, KOHYCa

26

O0béM mapa U mIomaab chepbl

27

[TogoOHEBIE TENa B MPOCTPAHCTBE.
COOTHOIIIEHUS] MEXKTY TUIOIIAISIMHU
MOBEPXHOCTEN, 00bEMaMU MOJOOHBIX TEI

28

Kontponbhas pabota no remam "Tena
BpamieHus" u "O0vembI Ten"

29

BCKTOp Ha INIOCKOCTU U B IPOCTPAHCTBC




30

CrnokeHne U BEIYUTAHHE BCKTOPOB

31 YMHOKEHHE BEKTOpa Ha YNCIIO
Pasnosxenue BekTopa mo Tpém

32 HEKOMIUTaHapHBIM BekTopaM. [IpaBuiio
napajuiejenumneia
Pemmenuie 3aay, CBSI3aHHBIX C

33 MIPUMEHEHHEM TMPaBUJI ACHCTBUH C
BEKTOpaMHU
[IpsimoyronbHas cucTeMa KOOpPAUHAT B

34 npoctpanctse. KoopauHaTel BEKTOpA.
[Tpocreiimue 3agaun B KOOpAUHATaX

35 Yron Mexay Bektopamu. CkanspHoe
MIPOU3BEICHUE BEKTOPOB

36 Boruncnenue yriioB Mex1y NpsIMbIMU U
IJIOCKOCTSIMU

37 KoopanHaTHO-BEKTOPHBIN METO IIPU
pelIeHNH TeOMETPUUYECKUX 3a7a4

38 KoopanHaTHO-BEKTOPHBIM METO IIPH
pELIEHNN TEOMETPUYECKUX 3a/1a4

39 KoopanHaTHO-BEKTOPHBII METO IIPU
pELIEHNN TEOMETPUYECKUX 3a/1a4

40 KonTponbhas pabota no teme "BekTopbl
Y KOOPJIMHATHI B IPOCTpaHCTBE"
[ToBTOpeHue, 06001IeHUE U

41 cucreMarnsanus 3HaHui. OCHOBHBIE

burypsl, pakTel, TEOPEMBbI Kypca
IUTAHUMETPUH




42

[ToBTOpEeHME, 0000IICHUE U
cucremMaTru3anus 3HaHu. OCHOBHEIC
burypsl, pakThl, TEOPEMBI Kypca
TJIAaHUMETPUH

43

[ToBTOpEeHME, 0000IICHUE U
cUCTeMaTu3anys 3HaHu|. 3agaqu
MJIAHUMETPUHU M METOJIBI KX PEIICHUS

44

[ToBTOpeHme, 0600mEeHNE 1
cUcTeMaTH3alus 3HaHUH. 3a1auu
IUTAHUMETPUH U METOIbI X PEIICHUS

45

[ToBTOpeHME, 0000MIEHUE 1
cucTeMaTu3alysa 3HaHUi. 3agaun
MJIAHUMETPUHU U METOJIBI KX PEIICHUS

46

[ToBTOpeHME, 0000MIEHUE 1
cucTeMAaTH3alysa 3HaHUi. 3amaun
TUTAHUMETPUH W METOJIBI UX PEIICHHS

47

[ToBTOpenue, 06001IeHUE U
cHCTEMAaTHU3alMs 3HaHU. 3agaun
IUTAHUMETPHH U METOJIbI UX PCIICHHS

48

[ToBTOpenue, 06001IeHUE U
cucTeMaTH3alus 3HaHUH. 3a1auu
TUTAHUMETPUH U METOJIbI UX PEIICHHSI

49

[ToBTOpenue, 0600IIEHNE U
CUCTeMaTH3alus 3HaHW. 3a1aun
TUTAHUMETPUH U METOJIbI UX PEIICHUS

50

[ToBTOpenwue, 0600IIEHNE U
cUcTEMAaTH3alUs 3HaHUH. 3agaun
TUTAHUMETPUH B METOJIbI HX PEIICHHS




51

[ToBTOpeHue, 0600mEeHNE 1
cUCTeMaTu3anys 3HaHu|. 3agaqu
MJIAHUMETPUHU M METOJIBI KX PEIICHUS

52

[ToBTOpeHue, 0600mEeHNE 1
cuCTEMAaTHU3aliA 3HaHUH. 3agaun
TUTAHUMETPUH U METOJIbI UX PEIICHHS

53

[ToBTOpEeHME, 0600IICHUE 1
cuCTEMAaTHU3alA 3HaHUH. 3amaun
TUTAHUMETPUH U METOJIbI UX PEIICHHS

54

[ToBTOpEHME, 0000IICHUE 1
cUcTeEMAaTH3alus 3HaHUH. 3agaun
IUTAHUMETPUH M METOJIbI X PEIICHHS

55

[ToBTOpEHHE, 0000IICHUE U
cUcTeEMAaTH3alus 3HaHUH. 3agaun
IUTAHUMETPUH M METOJIbI X PEIICHHS

56

[ToBTOpenue, 0600IIEHNE U
cHCcTEMAaTHU3alMs 3HaHU. 3agaun
TUTAHUMETPUH U METOJIbI UX PEIICHHUS

57

[ToBTOpenue, 0600IIEHUE U
cHCTEMAaTHU3alMs 3HaHu. 3agaun
TUTAHAMETPUH B METOJIBI HX PEIICHHS

58

[ToBTOpenue, 06001IeHUE U
cucremaTtusanus 3HaHui. OCHOBHBIE
burypsl, paxkTel, TEOPEMBbI Kypca
CTepEOMETPUH

59

[ToBTOpeHue, 06001IeHUE U
cucremMaTtu3anus 3HaHuil. OCHOBHBIE
burypsl, GpaxTsl, TEOpEMBI Kypca




CTepeOMEeTpUHr

60

[ToBTOpEeHME, 0000IICHUE 1
cucremaTusaius 3Hanuii. OCHOBHEIE
burypsl, GpaxTsl, TEOPEMBI Kypca
CTEpEeOMETPUU

61

[ToBTOpEeHME, 0000IICHUE 1
cucreMaTu3anus 3HaHu. OCHOBHEIC
burypsl, GpaxTsl, TEOPEMBI Kypca
CTEpEeOMETPUH

62

[ToBTOpEHME, 0000IICHUE 1
cuctemarusanus 3HaHui. OCHOBHbBIE
burypsl, QpaxTel, TEOPEMBI Kypca
CTEpEeOMETPUH

63

[ToBTOpEHHE, 0000IICHUE 1
cuctemaruzanus 3HaHui. OCHOBHbBIE
burypsl, QpaxTel, TEOPEMBI Kypca
CTEpEeOMETPUH

64

[ToBTOpenue, 06001IeHUE U
cucremaru3anys 3HaHuil. OCHOBHBIE
¢burypsl, GpakThl, TEOPEMBbI Kypca
CTepeOMeTpUHU

65

[ToBTOpenue, 0600IIEHUE U
cucremaTtu3anus 3HaHui. OCHOBHBIE
burypsl, GpaxTsl, TEOpEMBI Kypca
CTepeOMEeTpUHU

66

[ToBTOpeHme, 0600IIEHNE 1
cucreMaTru3anus 3HaHui. OCHOBHBIE
burypsl, GpaxTsl, TEOpEMBI Kypca
CTepEOMEeTpUH




67 Hrorosast koHTpoIbHAs paboTa 1

68 [ToBTOpEHwme, O606H.I€Hlfe u 1
cUCTEeMaTH3alus 3HAaHUH

OBUIEE KOJIMYECTBO YACOB I10 69

I[TPOT'PAMME







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

» MaTtemaTrka: anrebpa v Hadaia MaTeMaTHUECKOTO aHAlIN3a, TEOMETPHSI.
I'eometpus, 10-11 kmaccel/ Atanacsa JI.C., bByty3os B.®., Kagomiies C.b. u

npyrue, AkunoHeproe oo6mectBo «M3natensctBo «IIpocsemenuey

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1. Nuenckas M. A. I'eomeropusi. Koutponbabsie paboTsl. 10 -11kmacc: yueo.
nocoOue A1 00111e00pa3oBaT. opranuszaiuii: 6a3oBblil ypoBeHb / M.A. NueHckas.
- M. : IIpocBemenue. 2019

2. Nuenckas M. A. I'eometopus. CamocTtosiTenbHble padoThl. 10 kiacc: yueo.
nocobue A1 0011eo0pa3oBaT. opranuzanuii: 6a3oBblil ypoBeHb / M.A. NueHckas.

- M. : IIpoceemnienue. 2018
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