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MNOACHUTEJIBHASA 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 TPAJAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOUIMMHU OCHOBY JIJII CaMOpPa3BUTHUSI M HENPEPHIBHOIO 00Opa3oBaHUs,
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
MPEIMETHBIX 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
a0CTpaKIMii, COOTHOIIEHHH PEATbHOIO M HACAIBHOIO, XapaKTepe OTPaKEHUS
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 MBIIJICHUS, HEOOXOAMMBIX I aJanTaludd B
COBPEMEHHOM OOIIIECTBE.

['eomeTtpust siBAsieTCs OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEAHETO
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHMSI Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOW HAIIPaBJIEHHOCTH, TaK U TyMaHUTapHOM.

Jlormueckoe MbIlUIeHHE, (HOpMHUpPYEMOE MpU HU3YYEHHH OOYYaroIIUMUCS
MOHATUHUHBIX OCHOB FT€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUMN
B XOJI¢ pEILIEHUs T€OMETPUYECKUX 3aJay, YMEHHE BBIJBUTaTh M ONPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCA MPU PEIICHHHM 3aJa4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHe OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX O01acTsaX HesATeNbHOCTH 4YesoBeka. OpueHTalus 4elloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHalbHOro ObITHs, (opma
OTPaXEHUSI OKPY’KAIOLIET0 MHUPA, YCIOBHE YCHEHNIHOTO MO3HAHUS W AKTHBHOTO
npeoOpazoBaHusi  JAeWcTBUTENbHOCTH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHSAET pa3Hble BUABI Y4E€OHOM U TPYIOBON N1E€ATEIHLHOCTH,



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

[leas ocBoeHust mporpaMmbl ydeOHoro kypca «l'eomerpusi» Ha 06azoBoM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTeNbHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  OOeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TEOMETPUYECKHX 3HAaHUM U JCHCTBUH,
crenuUIHBIX T€OMETPUH, BO3MOKHOCTH YCIIEITHOTO MPOJIOJKEHHsI 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 oOpa3zoM, oOydaromnigecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKo TEOMETPHUH € HEOOXOAWMBIC ISl JKU3HU B COBPEMECHHOM
obmiectBe. Kpome 3TOro, OHM UMEIOT BO3MOXKHOCTh HM3Y4YUTh TE€OMETpPHUIO OoJee
r1yOOKO, €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 (opmMupoBaHue mNpeACTaBIECHUS O TEOMETPUM KaK dYacTH MHPOBOM

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIIIM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpalleHUs
KaK 0 BOXHEHIIMX MAaTeMAaTHUYECKUX MOJEISIX, MO3BOJISIONIUX OMKCHIBATH
Y U3y4aTh pa3HbIC SBIICHUS OKPYKAIOMIETO 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 OINEPUPOBATH OCHOBHBIMHU TIOHATHSAMH 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  UWHTEIUIGKTYyaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
OoOydJarommMxcsi, IMO3HABATEIBbHOWM  aKTUBHOCTH,  HCCIEAOBATEIIbCKUX
yYMEHUM, KpUTUYHOCTH MBIIICHHUS;



e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
TEOMETPUU: YMEHUE pPaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX
NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEM B pEaJbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU W3YYEHUU JIPYTUX Y4YEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (OopMyIupoBaTh HMX Ha A3BIKE
TEOMETPUHU U CO37aBaTh F€OMETPUUECKUE MOJEIN, IPUMEHATh OCBOCHHBIN
TEOMETPUYECKHI amnmapar sl PElIeHHs] NPAKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MMOJTYYEHHBIE PE3yJIbTaThI.

OTnMYUTENTHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEPEOMETPUM B HAdaJle €ro H3y4dyeHus 3a]ad, peEIIaeMbIX Ha YPOBHE
MHTYUTUBHOTO MO3HAHUS, U ONPEEeIEHHBIM 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 OOy4YeHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
IIPAKTUYECKOM JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yYalllUXCs B Kypce€ CTEPEOMETPUM IPOBOJMTCS 3a CYET peuieHus 3a7ad Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00pa3oB W  3aJad Ha  ONEpPUPOBaHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOAUTCS € ONOPOM Ha
HaIJIIHOCTh, a OIIepUpOBaHUE O00pa3oM — B YCIOBUSX OTBJICYEHHUS OT
HaIJISTHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOJAHOIO COAECPIKAHUS.

OcHoBHbIE cozeprkarelibHble TuHUU Kypca «['eomerpum» B 10—-11 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
oOy4eHHs Ha YPOBHE CpeTHEro 001Iero oopa3oBaHusl.

Conepxanne o0pa3oBaHUs, COOTBETCTBYIOLIEE MPEAMETHBIM pe3ylbTaTaM
OCBOCHMSI paboyell MmporpaMMmbl, pacnpenefNeéHHbIM [0 rojaaM OOy4eHwUs,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICGHUE T'€OMETPUUYECKUMHU
MOHATUSIMU YU HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATENIbHO 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 uzydenue reometpun oTBOAUTCS 2 4aca B Henenmo B 10 kiacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a Ba roga ooydenus - 102 yueOHbIX daca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHbIE  TIOHATHA  CTEepeoMeTpuu. Touka, TpsAMas, 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: IApAJUICNIbHbIE TNPSMBIE 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 MapajuiebHBIE W TEPHCHAUKYJISPHbIE 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  TUIOCKOCTEM: 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 MUPaMUIbl, OOKOBAs U MOJHAS IOBEPXHOCTh MUPAMUIBI;, MPABUIIbHAS U
yCceu€HHasg mnupaMuaa. OJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
MpaBUIbHAS THPAMUJIA; NPaBWIbHAsA TPEYrojbHAs MNUPAMUA W IPABUIIBHBIN
teTpa’dap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTAadIp,
noaekadp U ukocadap. CeueHus Npu3Mbl U TUPaAMUIBI.

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



Brruncnenre 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, 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 KOHUYECKOW moBepxHOCTH. KOoHyC: ocCHOBaHMe 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.
B3auMHuoe pacrnionoxenue chepsl U TUIOCKOCTH; KacaTellbHas 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 MOAOOHBIX TEN.

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

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mI0cKOCTH U B npocTpaHcTBe. C0XKEHNE U BHIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILIaHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX C
IIPUMEHEHUEM TIpaBUJI JACUCTBHM C Bekropamu. lIpsaMoyronpHas cucrema



KoopauHaT B mnpoctpadHcTBe. Koopaumnatel Bektopa. I[lpocreiimme 3amaun B
KOOpJIMHATax. YTon Mexay BekropaMu. CKalsipHOE MPOU3BEIECHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.



INIJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJIbTaThl OCBOCHHUSI MPOrPAMMBI  Y4EOHOTO TIpeaMeTa
«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 KCIOJIb30BAHUIO ATUX JOCTIXKCHUM B JIPYTUX 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; OCO3HAHHWEM JIMYHOIO BKJIa/a B MOCTPOCHHUE YCTOMUMUBOTO OyAYyLIETO.

JcTeTHYECKOEe BOCIIUTAHUE:

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

Pdu3nyecKoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
MHTEepecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TMUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHSATUU U

OTHbIXa, peryJspHas busnueckas aKTUBHOCTb); (bu3rYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUAX CIIOPTUBHO-03/J0POBUTEIBHOM
JEATEIBHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOHS, MHTEPECOM K
paznuuHbIM  chepam  mpodecCHOHANBHON  JMEATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHHUSIMH, YMEHHEM COBEpIIATh OCO3HAHHBIN BHIOOD
Oynymelr mnpodeccnrn W Ppeamu30BBIBATh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



TOTOBHOCTBIO W CIOCOOHOCTBIO K MaTeMaTH4eCKOMy OOpa3oBaHUIO U
caM0o00pa30BaHUI0 Ha TPOTSHKCHHH BCEW KH3HU; TOTOBHOCTHIO K aKTHBHOMY
YYaCTHIO B PEIICHUH MPAKTHYSCKUX 3a/1a4 MATEMaTHYECKOM HAIIPaBICHHOCTH.

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpHCHTAIlC Ha NPUMEHCHHE MAaTEMaTHYCCKUX 3HAHWW JIJIS PCIICHHs 33jad B
00JIACTH OKpY)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOJKHBIX MTOCIICJICTBHH ISl OKPY>KAIOIIEH CPEeIbl.

LleHHOCTH HAYYHOTO MO3HAHMA:

C(OPMHPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAyKH ©  OOIICCTBCHHOHW MPAKTHUKH, [MOHMMAaHHEM
MaTeMaTHUECKOH HayKH Kak c(epbl UYeTOBEYECKOW JMeATEIBbHOCTH, JTalloB e&
pa3sBUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS LHMBHIW3AIMH; OBJIAJCHHUEM S3BIKOM
MaTEeMaTHKH M MaTeMaTHYCCKOW KyJIbTYpOHW KaK CpPEJICTBOM IIO3HAHHS MHpA;
TOTOBHOCTBIO OCYIICCTBIIATh IPOSKTHYIO M HCCIICIOBATECILCKYIO JICITCILHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

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

1)  Vuueepcanvnvie  nosmasamenwvuvie  Oelicmsus, — obecneuusarom
Gopmuposarue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00YUaArOWUXC (0CBOeHUe
Memo008  NO3HAHUA  OKPYICAOWe20  Mupa,  NpUMeHeHue  J10SUYEeCKUX,
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 BOCIHpPUHUMATH, (OopMyIHUpOBaTH W MPEOOPa30OBHIBATH  CYXKICHUS:
YTBEpIUTEIbHbIE W OTpPULIATENbHBIE, €AWHUYHBIC, YaCTHBIE WU OOIIHE;
YCIIOBHBIE;

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



npemsiaraTh  KPUTEPUM IS BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYN;

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

e TMPOBOJUTH CaMOCTOSITEJIbHO 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;
dbopmyIupoBaTh BOMPOCH], (UKCUPYIOIIUE MPOTUBOpEUne, MpodiemMy,
yCTaHaBJIMBAaTh HCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
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.

Pabora ¢ unpopmaunmeii:

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 Pa3IMYHBIX (hopMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAEKHOCTD uHbopmauu 1o CaMOCTOSITEIIEHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.

2)  VHuusepcanvhvie KOMMYHUKAMUGHbBlEe  Oelicmeus,  00ecneuusaom

CchOpMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OOmenne:



BOCIIPUHUMATh U (OPMYJIHUPOBATh CYXIEHUSI 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 X0JI€ 00CYKIEHU 3a7aBaTh BOIPOCHI 10 CYILECTBY O0CYKIaeMON TEMBI,
npo0JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEIEHHBIC HA MIOUCK
pELICHUs; COIMOCTaBIATh CBOM CYXKIEHUA C CYXKICHUAMH JIPYTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3HULUN; B
KOPPEKTHOM popme GpopMyIMpoBaTh pa3HOIIIACUs, CBOU BO3PAXKEHUS;
NPEACTABIATh  pPE3yJbTaTbl  pPELICHHS  3aJa4d,  SKCIEPUMEHTAa,
UCCJEIOBAHMS,  NPOEKTa;  CaMOCTOSTEIbHO  BbIOMpaTh  (opmat
BBICTYIUICHUS C YYETOM 3aJ1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMATh W HUCIOJB30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUTYyaIbHON pabOThI MPY PEIICHUH YICOHBIX 3a71a4; IPUHUMATH I1ETh
COBMECTHOW JCATENBHOCTH, IUIAHUPOBATH OPTAHMU3AIIMI0 COBMECTHOM
paboTHI, pacTpeaesITh BUABI paOOT, JOTOBAPUBATHCS, 00CYKIATh MPOIECC
U pe3yibTaT padoThl; 000011aTh MHEHUS HECKOIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHHIA,
«MO3TOBBIE IITYPMbI» W WHBIC), BBIMOJIHATH CBOIO YacTh pPabOTHI |
KOOPJIIMHUPOBATh CBOW JICUCTBHSI C JPYTUMH dIEHAMHW KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSM,
chOpMYIMPOBAHHBIM YYaCTHHUKAMU B3aUMOJICUCTBHSI.

Vuusepcanonvie  pezynamuenvle  Oelicmeus, obecneuusaom

G opmuposaHrue cMbICIOBbIX YCMAHOBOK U HCUSHEHHBIX HABbIKOG TUYHOCHIU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEILICHUs 3a]]aul, BEIOUPATh CIIOCO0 pelIeHHs
C YYETOM UMEIOUIUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

BIAJE€Th HAaBbIKAMHU [O3HABaTEIbHOM pedekcuu Kak OCO3HAHMS
COBEpIIAEMBIX JIEUCTBUN U MBICIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB;
BJIAaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTpOJII THpolecca u
pe3yabpTara peleHnsl MaTEMAaTHYECKOM 3a/1a4u;

IPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTb IIpU pELICHUU
3a/layd, BHOCHUTb KOPPEKTHUBBI B JE€ATEIBHOCTh HAa OCHOBE HOBBIX
OOCTOATENbCTB, TAHHBIX, HAWJEHHBIX OIIHOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa I€d U YCJIOBUSM, OOBSICHSITH
IIPUYUHBI JTOCTHKECHHS WIM HENOCTHKECHUS DPE3YJIbTATOB JEATEIIBHOCTH,
HaXOAHUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmneprpoBaTh MOHATHIMHE: TOYKa, PSAMasi, INTOCKOCTb.

[TpuMeHSTh aKCHOMBI CTEPEOMETPHUH M CICACTBUS W3 HUX TPU PEIICHUU
TeOMETPUUYECKUX 3a/1a4.

OmnepupoBaTh MOHATUAMU: MAPAIIICIBHOCTh M TIEPIICHIUKYJIIPHOCTD MPSMBIX
Y TUIOCKOCTEM.

KnaccudummpoBaTs B3aUMHOE PpAaCIIOJIOKCHHE TIPSIMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OmnepupoBaTh MOHATHSAMH: JIBYTPAaHHBIA yroJl, TPaHW JBYIPAHHOTO YT,
peOpo IBYrpaHHOrO yrja; JIMHEWHBIH Yroj JBYIPaHHOTO yrja; TpajycHas mepa
JBYTPAHHOT'O yIJIa.

OmnepupoBaTh TOHATHSMU: MHOTOTPAHHHK, BBIMYKIBIA W HEBBITYKJIBIH
MHOTOTPaHHHMK, 3JICMCHTHl MHOTOTPaHHUKA, TTPABIIIBHBIN MHOTOTpaHHUK.

Pacro3naBaTh OCHOBHBIC BHJIbI MHOTOTPAaHHUKOB (ITMpaMHa; IMPU3MA,
IPSIMOYTOJIBHBIH MMapauiesienuIies], Kyo).

KnaccuguimpoBat ~ MHOTOTpaHHMKH,  BbIOMpass ~ OCHOBaHUS  JUIA
KJIaCCU(PUKAIMK (BBIMYKJIbIE W HEBBIMYKIbIC MHOTOIPAHHUKH, TPaBUIbHBIC
MHOTOTPaHHHKH; MPSMbIC U HAKJIOHHBIC IIPU3MBI, TapaJIICIICITUTICBI ).

OmnepupoBaTh MOHATHIMHM: CEKYIIas MIOCKOCTh, CECYCHHE MHOTOTPAHHHUKOB.

OOBSCHATH PUHIIUIIBI IIOCTPOCHUS CEUCHUH, HCITOJIb3YS METO/ CJICIOB.

CTpouTh CEUYCHHS MHOTOTPAHHHUKOB METOJOM  CJICIOB, BBITIOJHATH
(BBIHOCHBIC) IUIOCKUE YEPTEIKU W3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYpP: BUJ
CBEpXy, COOKY, CHU3Y.

Permath 3a7aun Ha HaXOXKJACHHE TEOMETPUUYCCKUX BEIIMYUH 10 00Opas3iam HiH
aJIfOPUTMaM, TPUMCHSS HM3BECTHBIC AaHAJUTHUYCCKAE METOJbI MPH PEHICHUH
CTaHJIAPTHBIX MAaTEMaTHUYECCKHUX 33]1a4 Ha BBIYMCIICHUE PACCTOSHUA MEXKIY IBYMSI
TOYKAMH, OT TOYKH JO TMPSAMOH, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPCIIHBAIOIIUMUCS TPSIMBIMHU.

Permatp 3a1aun Ha HaXOXKIACHUE TEOMETPUICCKUX BEIMYUH MO 00pas3iam Win
aITOpUTMaM, TPUMEHSS W3BECTHBIC AaHAJIUTHUYECKHE METONbI TMPHU PEIICHUH
CTaHJIAPTHBIX MaTEMaTHYECKMX 3aJad Ha BBIYHCICHUE YIVIOB  MEXIy
CKPCIIMBAOIIUMUCSA TPSIMBIMH, MEXKIy TMPSAMOH H  INIOCKOCTBIO, MEXIy
IUTOCKOCTSIMH, IBYTPaHHBIX YTJIOB.



Bbrancnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3Ma,
nupaMuja) ¢ TMpUMEHEeHHEM (OpMysd; BBIYUCIATH COOTHOLICHHS MEXIY
TUTOMIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

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

W3Bnekatb, mpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

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

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

[IpuBOaUTE HpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IPUPOAE W
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTUKE: aHAJIU3UPOBATH PEAIBHBIC
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
WCITIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHITHI U TEOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYHUH.

11 KIIACC

OmneprpoBaTh MOHATHUSMHU: LWIMHJPHUYECKAs IOBEPXHOCTh, 0Opa3yroliue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3ylolue KOHHYECKOH OBEPXHOCTH, KOHYC; c(pepruyeckasi moBEpXHOCTb.

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

OOBICHATH CIOCOOBI MOTYUYEHUS TEN BPALLICHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepbl U MIOCKOCTH.

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

Boruncnsate 00bEMBI M TUIOHIAAM  TIOBEPXHOCTEH  Ted  BpalleHwus,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (POpMyII.

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

BbaucnsaTe COOTHOLIEHUST MEXIY IUIOMAASMHU MOBEPXHOCTEH M 00bEMaMu
MOTO0HBIX TE.



N300pakath u3ydaemple (UTYpbl OT PYKH W C TPUMEHEHHEM IMPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BrInonHATh (BBIHOCHBIE) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHHUS.

W3BnekaTh, HWHTEPHOPETHUPOBATH M MpeoOpa3oBbIBaTh MHGOPMAIUIO O
MIPOCTPAHCTBEHHBIX TEOMETPUUCCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BBINONHATh JEWCTBUSL CJHOKEHUSI BEKTOPOB, BBIYMTAHHUA BEKTOPOB H
YMHOKEHHS BEKTOPa Ha YUCII0, OOBACHSITH, KAKUMHU CBOMCTBAMHU OHH 00JIaJ1al0T.

[IpuMeHSTh MpaBUiIO Napasuieenuneaa.

OnepupoBaTh NOHATUSIMU: I€KAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJ MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPAMH, CKAISIPHOE MPOU3BEACHUE, PACKIAAbIBATH BEKTOpP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOP/IUHAT.

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

Pemarte npocreimme reoMeTpU4eCKUE 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amauM Ha [I0Ka3aTEIbCTBO MATEMATHYECKUX OTHOIIEHUM U
HaXO0XXJICHUE FeOMETPUYECKUX BEJIUYUH M0 00pa3liaM WJIu ajirOpUuTMaM, MpUMEHsIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MATEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs OpocTEHIIME MPOTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI MPU PEIICHUN CTEPEOMETPUUECKUX 3a]1ad.

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

[IpUuMEHATh TMOJMy4YEHHBIE 3HAHUSA HaA MPAKTHUKE: aHAJIW3UPOBATH DPEAJIbHBIC
CUTyallul W IIPUMEHATh HW3YYCHHBIE NOHATUS B MPOLECCE IIOMCKA PELICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpEAJIbHbBIC
CUTyallud Ha S3bIKE TEOMETPUHU, HCCIENOBATh IOCTPOEHHBIE MOJEIU C
WCITOJIb30BAHUEM TEOMETPUUECKUX TTOHITHI M TEOpEM, anmapara anreOpsl; peniaTh
MPAKTUYECKUE 3a/1a4d, CBA3aHHBIE C HAX0XKJAECHUEM T€OMETPUUECKUX BEJIUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/ie/ioB U TeM (uudposBbie)
KonTpoabubie | IlpakTunueckue
n/n NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
1 BBenenue B ctepeoMeTpuio 10
5 [TpsiMble ¥ MIIOCKOCTH B TPOCTPAHCTBE. 12 1
[TapaniensHOCTh MPSAMBIX U IIOCKOCTEN
3 [leprieHAUKYIAPHOCTD MPSIMBIX U 12
IJIOCKOCTEHN
4 Vsl MeXAy NPSMBIMU U IJIOCKOCTSIMHU 10 1
5 MHoOrorpaHHUKH 11 1
6 O0BbEMBI MHOTOTPaHHUKOB 9 1
7 [ToBTOpEHME: CEUEHUsI, PACCTOSIHUS U YIJIbI 4 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 5 0




11 KJIACC

Kosau4vecTBo 4acoB JIeKTPOHHbBbIE

HaumeHoBaHue pa3/iesioB U TeM (undgposBbie)
Ne i/ Konrposbnusie | IIpakTnyeckue

NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE

padoThI padoThI
pecypcsbl

Tena BpaieHus 12

OOBEMEBI TET 3)

BekTopsl 1 KOOpANHATEI B IPOCTPAHCTBE 10 1

[ToBTOpenue, 06001ICHNE, 7 1

crucTeMaTu3alurs 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 34 3 0







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTuyeckue
padoThI

Jara
U3YYEeHUS

DJIeKTPOHHbIE
nugposeie
o0pa3oBaTejibHbIE

pecypchl

OCHOBHBIE IIOHATHS CTEPEOMETPUN: TOUKA,
npsMasi, IJI0CKOCTb, IPOCTPAHCTBO.
[TpaBuia n3o0paskeHus! Ha pUCYHKAX:
n300pakeHusl IIIOCKOCTEH, MapauienbHbIX
IPSIMBIX (OTPE3KOB), CEPEINHBI OTPE3Ka

Ilonsatus: MepeCCKaromuecs 1mI0OCKOCTH,
NnepeceKkarommecsa npsAamas 1 rmiIoCKOCTb

IlonsTus: MepeCceKaromumecs mI0CKOCTH,
nepecekarommecsa npamas 1 rmiI0CKOCTb

3HAKOMCTBO C MHOTOI'paHHUKAMH,
n300pakeHre MHOTOIPaHHUKOB Ha
PUCYHKaX, Ha MPOEKITMOHHBIX YePTEKaX

Hauanpubie cBeienns o kyoe u nupamuse,
uxX pa3BEPTKU U Mojenu. CeueHus
MHOTOTPaHHUKOB

HauanbHble cBeieHus 0 Ky0e U mupamue,
ux pa3BépTku U mozenu. CeueHus
MHOT'OI'PaHHHUKOB

[TousiTue 00 aKCHOMATHYECKOM
MOCTPOCHUU CTCPCOMCTPUN: AKCUOMBI
CTCPCOMCTPHUU U CIICACTBUSA U3 HUX




IToHsTHE 00 AKCHOMATHYECKOM

8 HOCTPOCHUU CTEPEOMETPUH: AKCHOMBI
CTEPEOMETPUH U CIEICTBUS U3 HUX
[TonsTHE 00 aKCHOMATHYECKOM

9 HOCTPOCHUU CTEPEOMETPUU: AKCHOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX
[Tonarue 06 akCHOMAaTHYECKOM

10 IIOCTPOECHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX
B3anMHOE pacnosiokeHue NpsiMbIX B

1 IIPOCTPAHCTBE: NIEpECEKaroIIMecs,
napajuleJbHbIE U CKPEIIHBAIOIINECS
npsMble
[TapannenbHOCTh NPSMBIX M IUIOCKOCTEH B

12 IPOCTPaHCTBE: MapajljiesbHbIe NPsMbIE B
IIPOCTPAHCTBE; MAapAJUIEIBHOCTD TPEX
HPSMBIX
[TapamienpHOCTD NPSAMBIX U INIOCKOCTEN B

13 npocTtpancTse: [lapamienbHOCTh IpsAMON 1
IJIOCKOCTH

14 VYruiBl ¢ COHANPABICHHBIMUA CTOPOHAMH

15 Yroa Mexay nNpsiMbIMU B IPOCTPAHCTBE

16 Yroa Mexay nNpsiMbIMU B IPOCTPAHCTBE

17 [TapannenbHOCTb MIIOCKOCTEN:
napauleIbHbIE III0OCKOCTH

18 CBolicTBa napasuieabHbIX IIOCKOCTEN

19 [Ipocteiime npocTpaHCTBEHHBIE PUTYPHI

Ha TUIOCKOCTH: T€Tpa’ap, Kyo,




napaaaClICIInIIC]

20 [TocTpoenue ceueHuit

21 [Toctpoenue ceuenuit
KonTponpHas padora o teme "[Ipsimbie u

22 MJIOCKOCTH B TIPOCTPAHCTRBE.
[TapaninenbHOCTh NPAMBIX U IUIOCKOCTEHR"
[lepneHAUKyYISIPHOCTD MPAMOUN U

23 IJIOCKOCTH: MEPIIEHIUKYJISIPHBIE NIPSMbIE B
MIPOCTPAHCTBE

24 [IpsimMble napasnienbHble U
NEPHEHANKYIISIPHBIE K IIOCKOCTH

o5 [IpsimMble napasnienbHbie U
NEePIEeHIUKYIISIPHBIE K IIIIOCKOCTH

26 [Ipu3Hak nepnesauKyJISpHOCTH IPSIMOU U
IJIOCKOCTH

97 [Ipu3Hak nepneHaAuKyJIApHOCTH IPSIMOU U
IJIOCKOCTH

28 Teopema o0 psIMOM ITEPIIEHAUKYISIPHON
IJIOCKOCTH

29 TeopeMa o psiIMO EPIIEHINKYIIIPHON
IJIOCKOCTH

30 Teopema o0 psIMOM NEPIIEHANKYISPHON
MJIOCKOCTH
[leprieHaUKYNISAp M HAKIOHHBIE: PACCTOSTHUE

31 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 70 TJIOCKOCTH

39 [lepnieniuKynsip ¥ HAKJIOHHBIE: PACCTOSTHUE

OT TOYKHU O IIIIOCKOCTH, paCCTOAHHUEC OT




HpHMOfI J0 IINIOCKOCTH

[leprieHaUKYNISAp U HAKIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM A0 IUVIOCKOCTH
[lepieHIUKYIIAp U HAKIIOHHBIE: PACCTOSIHUE

34 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM J10 IIJIOCKOCTH

35 VYTIIBl B IPOCTPAHCTBE: YIOl MEXKAY
IIPSAMOM U INIOCKOCTBIO

36 JIByrpaHHBIN yroJl, TMHEHHBIN Yroj
JIBYTPAHHOI'O yIJla

37 JIByrpaHHBIN yroJl, TMHEHHBIN Yroi
JIBYTPAHHOI'O yIJla
[IepnieHAMKYIAPHOCTD INIOCKOCTEN:

38 NPU3HAK MEPIECHAUKYISIPHOCTH IBYX
IUIOCKOCTER
[IeprieHAMKyYIAPHOCTD INIOCKOCTEN:

39 NPU3HAK MEPIIEHANKYISIPHOCTH BYX
IJIOCKOCTER
IlepneHAUKYIAPHOCTD MIJIOCKOCTEMN:

40 IIPU3HAK NEPIEHIUKYIIPHOCTU ABYX
IJIOCKOCTER

41 TeopeMa 0 TpEX nepHneHAUKYIIApax

42 TeopeMa 0 TpEX nepHneHAUKYIIApax

43 TeopeMa 0 TpEX nmepneHAUKYIApax
KonTtponbHas pabora no Temam

44 "TlepneHAUKYISPHOCTD NPSIMBIX U

Al

riockocTeil" 1 "YTibl MeX 1y NPsIMBIMU U




IUIOCKOCTIMHA"

45

[TonsiTie MHOTOTPaHHUKA, OCHOBHbBIE
3JIEeMEHThl MHOTOT'PaHHUKA, BBIITYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKU; Pa3BEPTKA
MHOTOTpaHHHKA

46

[Tpusma: n-yronpHas npu3Ma; rpaHu U
OCHOBaHUS MIPU3MBI; TIpsiMasi U HAKJIOHHAs
MPU3MBI, OOKOBAsI U MOJIHAS TIOBEPXHOCTh
MIPU3MBI

47

[Tapamienenunen, TpsMOYTOJIbHBIN
napajJiesIeuIe]] 1 ero CBOMCTBa

48

[Inpamuia: n-yrojapHas nMpaMuia, TpaHy U
OCHOBaHHE TTUPAMHJIbI; OOKOBAs M MOJTHAS
[IOBEPXHOCTB IMUPAMU/IbI; IPABUIIBHAS U
yceu€HHas MUpaMuaa

49

[TpaBUIbHBIE MHOTOTPAHHUKU: TIOHATHE
NPaBUIBHOIO MHOTOTPaHHUKA; MPAaBUIIbHAS
IpU3Ma U paBUIbHAs MUPaMU/Ia;
IpaBUJIbHAS TPEYroJbHas MUpaMua u
IPAaBWIBHBIN TeTpasip; KyO

50

IIpencraBnenre o MpaBUIIbHBIX
MHOTOTPaHHHUKAX: OKTadAp, AOJEKadIp U
HUKOCadIP.

51

CummeTpus B IPOCTPAHCTBE: CHMMETPUS
OTHOCHUTEIIBHO TOYKH, NPSIMOM, TIIOCKOCTH.
DJIEMEHTHI CHMMETPHUH B IUpamMuax,
napajuieenuneax, IpaBuIbHbIX
MHOT'OI'PaHHHUKAX




Brrancnenue 351eMeHTOB MHOI'OI'PpaHHUKOB:

52 i 1
pEOpa, TuaroHaiu, yribl
[Tnomaas 60KOBOM MOBEPXHOCTH M IMOJTHOM
53 MOBEPXHOCTU MPSIMON IPU3MBI, TUIOIIAH 1
OCHOBaHUH, TeopeMa 0 OOKOBOM
MOBEPXHOCTHU MIPSIMON TIPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
54 MOBEPXHOCTH NIPABHIILHOW MUPaAMUJIBI, 1
TeopeMa O IuIouau OOKOBOM OBEPXHOCTU
YCEUEHHOU MUPaMUIbI
55 KonTtponsHas pabora o Teme 1
"MHororpaHHuku"
56 [Tonsarue 06 0O6BEMeE 1
S7 O0bEM upamMu/ibl 1
58 O0BEM upamMu b1 1
59 O0BEM upamMuIbI 1
60 O0BEM mupamMuIbI 1
61 OO0BEM TTPU3MBI 1
62 OO0BEM TTPU3MBI 1
63 OO0BEM TTPU3MBI 1
64 KonTponsnas pabora no teme "O0bEMBI 1
MHOTOTPaHHHUKOB"
[ToBTOpeHme, 0600IIEHNE CUCTEMATH3AITHS
65 3HaHui. [locTpoeHue ceueHuit B 1
MHOTOTPaHHHKE
66 [ToBTOpeHme, 0600IIEHNE CUCTEMATH3AITHS 1

3HaHUU. BerunciieHne pacCTOSIHUM: MEXIY




JABYMA TOUYKaMHU, OT TOYKH OO HpﬂMOfI, oT
TOYKH O0 IINIOCKOCTH, MEXKIY
CKPCIIUBAOIHUMHUCSA ITPAMBIMHA

67

HtoroBast KOHTpoJIbHAs paboTa

68

[ToBTOpEHME, 0000IICHNE CUCTEMATU3AIIHS
3HaHUW. BeIuncClieHUE yIiIoB: MEXIAY
CKPEIIUBAIOIIUMUCS TIPSIMBIMHU, MEKITY
MPSIMOM U TNIOCKOCTBIO, IBYTPAHHBIX
YTJIOB, YTIIOB MEXKIY TUIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68




11 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudgposbie
o0pa3oBaTejibHbIE

pecypchl

Cdepa u map: HeHTp, paganyc, THaMeTp;
IUTOMIA b IOBEPXHOCTH Cepbl

Bsanmuoe pacrionosxenue chepsl u
IUIOCKOCTH; KacaTellbHas TNIOCKOCTh K
cthepe; miomaas chepsl

N3o0pakenue cdepsl, mapa Ha
wiockoctd. CedeHus mapa

[{umuHaprdeckas TOBEPXHOCTb,
o0pa3yromue HUIHHIPUIECKON
MOBEPXHOCTHU, OCh ILIMJIMHIPUIECKOIN
MMOBEPXHOCTH

Hunuaap: ocHoBaHUS 1 GOKOBast
MMOBEPXHOCTh, 00pa3yromas 1 OCh;
IUIOINAAbL OOKOBOM M OIHOMN
MIOBEPXHOCTH

N300paxenne NUIMHAPA HA TUIOCKOCTH.
Pa3Béprka uununapa. Ceuenus

LHWIMH]pA (IUI0CKOCTBIO, MapajIenbHON
WM NIEPIEHIUKYIIIPHON OCH LIMJIMHAPA)

KoHunyeckas TOBEpXHOCTh, 00pa3yrolue
KOHUYECKOU MMOBEPXHOCTHU, OCh U
BEpIIMHA KOHUYECKON TOBEPXHOCTHU




KOHYCZ OCHOBAaHHE U BEPIIIHHA,

8 00pa3yrolas 1 0Ch; IJIOIMA b OOKOBOM 1
MOJIHOM MOBEPXHOCTH
Y ceu€HHBIM KOHYC: 00pa3yroIIue 1

9 BBICOTA; OCHOBaHUS U OOKOBast
MOBEPXHOCTh
N300pakeHne KoHyca Ha MIOCKOCTH.
Pa3Béprka konyca. CeueHust KoHyca

10 (TUTOCKOCTHIO, TTAPAJUICITEHOM
OCHOBAaHUIO, U TUIOCKOCTBIO, TPOXOISAIICH
yepes3 BEPIIMHY)

1 KoMOuHarws Ten BpameHus u
MHOTOTPaHHUKOB
MHororpaHHuK, ONMMCAaHHBIA OKOJIO

12 cthepsl; chepa, BOUCaHHAS B
MHOTOTPaHHHK I B TEJIO BPAICHHS

13 [Tonsitue 06 00BEMe. OCHOBHBIE
CBOICTBa 0OBEMOB Tel

14 O0béM nMIMHIpa, KOHYCa

15 O06BEéM mapa u miomaas cheps
[Tono6OHbIe Tena B MPOCTPAHCTBE.

16 CoOOTHOIIEHUS MEXTY TUIOIAIIMHU
MOBEPXHOCTEH, 00bEMaMU MOTOOHBIX TN

17 KonTtponbHas padora no temam "Terna
BpameHus" u "O6beMbl Ten"

18 BexTop Ha MI0CKOCTH U B MPOCTPAHCTBE

19 CrnosxeHue U BBIYUTaHUE BEKTOPOB

20 YMHOKEHNE BEKTOpa Ha YUCIIO0




21

Pasnosxenue BekTopa mo Tpém
HEKOMIUTaHapHBIM BekTopaM. [IpaBuso
napasuiesenumneia

22

Pemenue 3aay, CBSI3aHHBIX C
MPUMEHEHUEM MPaBUJI ACHCTBUI C
BEKTOpaMHU

23

[IpsimoyrosipHas cucreMa KOOpAUHAT B
npoctpancTse. KoopanHaTel BEKTOpA.
[Ipocreitmme 3aga4n B KOOpAMHATAX

24

VYron mexay Bekropamu. CKajsipHOe
MIPOU3BE/ICHUE BEKTOPOB

25

Brluucnenue yrioB Mexy NpsIMbIMUA U
IJIOCKOCTSIMU

26

KoopanHaTHO-BEKTOPHBIN METOJ ITPU
pEeLIEHNN TEOMETPUYECKUX 3a1a4

27

KontponbHas padota o Teme "BekTopsl
Y KOOPAMHATHI B IPOCTpaHCTBE"

28

[ToBTOpenue, o6o0IIeHNE 1
cucremaTru3anus 3HaHui. OCHOBHBIE
¢burypsl, GpaxTsl, TEOpEMBI Kypca
IUTAaHUMETPHUH

29

[ToBTOpenue, 060061IeHUE U
cucremaTru3anus 3HaHui. OCHOBHBIE
¢burypsl, pakTel, TEOPEMBI Kypca
TUTAHUMETPUH

30

[ToBTOpenwue, 0600IIEHNE 1
cUcTEMAaTH3alis 3HaHui. 3agaun
TUTAHUMETPUH B METOJIbI UX PEIICHHS




[ToBTOpEHHE, 0000IICHUE 1

31 cucTeMaru3alus 3HaHuil. 3agaun 1
MJIAHUMETPUHU U METOJIBI KX PEIICHUS
[ToBTOpEHME, 0000IICHUE U

39 cucteMaTusanus 3HaHuii. OCHOBHBIE 1
burypsl, GpaxTsl, TEOPEMBI Kypca
CTEpEeOMETPUHN

33 Wrorosas KoHTpOJbHAS paboTa 1

34 [ToBTOpeHwme, 0606HI€HI§6 U 1
cUCTEeMaTH3alus 3HaHUI

OBUIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME




YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JUISI YYEHUKA

» MaTtemaTrka: anrebpa v Hadaia MaTeMaTHUECKOTO aHAlIN3a, TEOMETPHSI.
I'eometpus, 10-11 xkmaccwl/ Atanacsa JI.C., byry3os B.®., Kagomiies C.b. u

npyrue, AkunoHeproe oo6mectBo «M3natensctBo «IIpocsemenuey

METOINYECKHUE MATEPHUAJIBI JJIA YUUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

UHTEPHET
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