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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yueOHOTO Kypca «['eoMerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcst 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyJ1IapCTBEHHOTO 00pa30BaTEIBLHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpEOOBaHWH, MPEABABIIEMBIX K
MaTEeMaTUYeCKOMY OO0pa30BaHUIO, M TPAJAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl o0ecrieyuBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMU,
COCTABJISIIOIIMMHU OCHOBY JIJII CaMOPa3BUTHUSI M HENPEPHIBHOIO 00Opa3oBaHUs,
IEJTOCTHOCTh OOMIEKYJIbTYPHOTO, JIMYHOCTHOTO U IO3HABATEJIBHOTO Pa3BUTHUSA
JUYHOCTH O0YyYarommXcsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPHUM Ha YpPOBHE CPEAHEro OOIIEero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHMUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
NPEIMETHBIX PE3YJIBTATOB OOYYEHHsS] T€OMETPUU B HAIPABIECHUU JUYHOCTHOIO
pa3BuTUsg oOyuaroniuxcsi, GopMupoBaHUsA (DPYHKIMOHATBLHOW MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX Y4eOHbIX TUCHUUIUIMH. Pa3BuTue y oOydaromuxcs
IIPaBUJIBHBIX IPENCTABICHUA O CYIIHOCTH M IPOUCXOKIECHUU TI'€OMETPUUYECKUX
aOCTpaKIMii, COOTHOIIEHHH pPEAJIbHOIO0 M HIACATBHOTO, XApAKTEpe OTPaKEHUS
MAaTEMATUYECKOM HAyKOW SBJICHUWA M TPOLECCOB PEATBHONO MHPA, MECTE
r€OMETPUU B CUCTEME HAYK M POJIM MATEMATHYECKOTO0 MOJIEITMPOBAHUS B HAYYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (POPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
yyaluxcs, a TaKKe KauecTB MBIIIJICHHUsS,, HEOOXOAMMBIX [UIs aJanTaluud B
COBPEMEHHOM OOIIIECTBE.

['eoMeTtpust siBAsieTCss OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
obmiero oOpa3oBaHMs, Tak Kak oOecrneyrBaeT BO3MOXKHOCTb H3YYEHHSI Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOM HAIPaBJIEHHOCTH, TaK U TyMaHUTapPHOM.

Jlormueckoe MbIlUIeHHE, (HOpMUpPYEMOE MpPU HU3YYEHUH OOYYaroIIUMUCS
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JTJOTUYECKUX YTBEPKICHUN
B XOJI¢ pEILIECHUs T'€OMETPUYECKUX 3aJay, YMEHHE BbIJBUTaTh M ONPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS NPHU PEHIEHUH 33a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKu.

YMeHHne OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIECTBEHHYIO POJb BO
BCEX 001acTsaX HesATeNbHOCTH 4YesoBeka. OpueHTalus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro CoIMalbHOro ObITHS, (opMa
OTPaKEHUSI OKPY’KAIOIIET0 MHUPA, YCIOBHE YCHEHNIHOTO MO3HAHUS M AKTHUBHOTO
npeoOpazoBaHus  JAeWCTBUTENbHOCTUH. OmnepupoBaHHWE  MPOCTPAHCTBEHHBIMU
oOpazamMu O0ObBEIMHAET pa3Hble BUABI y4E€OHOM M TPYIOBOM J1€ATEIBbHOCTH,



SBJIIETCSI OJHUM W3 TMPO(PECCHOHAIBHO BAXXKHBIX KAYECTB, MOATOMY AaKTyaJlbHA
3amaya (opmMupoBaHHS y OOyYaroONIUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHUIHOCTH OOPa3HOTO MBIIUICHUS — CYIIECTBEHHOTO KOMITIOHEHTa B
MOJTOTOBKE K MPAKTUYECKOU JAEATEIHLHOCTU 10 MHOTUM HAIIPABJICHUSIM.

[leas ocBoeHust mporpaMMmbl ydeOHOro kypca «l'eomeTpusi» Ha 06a30BOM
ypoBHE O0OyudeHusi — oOmeoOpa3oBaTeNbHOe U OOIIEKYJIbTYpHOE pa3BHUTHE
oOyJarommxcss  4epe3  0OeCledYeHHe  BO3MOXKHOCTH  NMPUOOpPETEHUsS |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TIEOMETPUYECKHX 3HaHUM U JCHCTBUH,
crenuUYHBIX T€OMETPUH, BO3MOKHOCTH YCIIEIIHOTO MPOJO0KEHHST 00pa30oBaHus
0 CTICIIMAIIBHOCTSIM, HE CBS3aHHBIM C MPUKJIAIHBIM UCTIOIH30BAHUEM F€OMETPUHU.

[Iporpamma 1o reomeTpuu Ha 0a30BOM ypOBHE TIpeIHA3HA4YCHA IS
OOyYaroIMXCcsl CPEAHEH ITKOJIBI, HE MCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPYTHCHHUM
Ha YpOBHE OCHOBHOI'O 00I1Iero oopa3zoBaHus. Takum oOpa3zoM, oOydaroliyuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATEeMaTHUYECKUE YMEHHUsI, CBSI3aHHBIC
co crenuPuKoi TEOMETPHUM ¢ HEOOXOAMMBIC ISl JKU3HU B COBPEMCHHOM
obmiectBe. Kpome 3TOro, OHM WMEIOT BO3MOXKHOCTh HM3Y4YUTh T€OMETpPHIO Ooee
r1y0OKO, €ci B JajbHEWIleM BO3HUKHET HEOOXOJMMOCTh B T€OMETPUUYECKHUX
3HAHMSX B MPOGECCUOHAITBHON JESTEIHHOCTH.

JlocTikeHne 1eTu OCBOCHMSI MPOTpaMMbl  OOECIIEUMBACTCS pEIICHUEM
COOTBETCTBYIOIIUX  3amad. [IpHOpUTETHBRIMH  3aJa4aMH  OCBOEHHUSA  Kypca
«I"'eometpun» Ha 6a30BoM ypoBHE B 10—11 kJaccax sBsItOTCS:

e (opmMupoBaHue mNpeACTaBIECHUS O TEOMETPUM KaK dYacTH MHPOBOH

KyJbTYPBI U OCO3HAHUE €€ B3aUMOCBSI3H C OKPYKAIOIINUM MUPOM;

e (opmMupoBaHuEe TpEACTaBICHUS O MHOTOTPAHHUKAX W TEJaX BpaIleHUs
KaK 0 BaXHEHIIMX MAaTeMAaTHUYECKUX MOJEISIX, MTO3BOJISIONIUX OMKMCHIBATH
Y U3y4aTh pa3HbIC SBJICHHS OKPYKAIOIIETO MUPA;

e (opmupoBaHme yMeHHs pacro3HaBaTh Ha YEPTEkKax, MOJCISIX U B
peaTbHOM MHUPE MHOTOTPAHHUKH U TeJla BpaICHUS;

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

e (opMupoBaHHME yMEHHUS OIEPUPOBATH OCHOBHBIMH TOHATHSIMH O
MHOTOTPAaHHHUKAX ¥ TeJaX BPAICHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJCHUE  aJNTOPUTMAMHU  pEIICHUS  OCHOBHBIX  THIIOB  3aJ1ay;
dbopMHpOBaHWE YMEHHUS TPOBOJIWUTH  HECJOKHBIE  JIOKAa3aTeIbHBIC
pacCyXJIeHUs B XOJIe¢ PEIIEHUs CTEPEOMETPUYECKUX 3a7ady U 3a7ad C
MIPAKTUYECKUM COJEPKaHUEM;

e pa3BUTHE  HWHTCIUIGKTYaJIbHBIX W TBOPYECKUX  CIIOCOOHOCTEH
OoOydJarommxcsi, IMO3HABAaTEIbHOWM  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHUH, KpUTUYHOCTH MBIIICHHUS;



e (opmupoBanue byHKIIMOHATBEHOM rPaMOTHOCTH, pEJIEBaHTHOM
FEOMETPUU: YMEHHE pPACloO3HAaBATh IPOSBICHUS T'€OMETPUYECKHX
MOHATUN, OOBEKTOB W 3aKOHOMEpPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYyallUsIX M TPU WM3YYEHUU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMylupoBaTh HX Ha A3BIKE
TEOMETPUHU U CO3AaBaTh F€OMETPUUECKHE MOJEIIN, IPUMEHATh OCBOCHHBIN
FEOMETPUYECKHI ammapar Uil PElIeHHUs MNPAKTUKO-OPUEHTHPOBAHHBIX
3a/1a4, THTEPIPETUPOBATH U OLIEHUBATH MMOJTYYEHHBIE PE3YJIbTaThI.

OTnUYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEPEOMETPUM B HAdaJle €ro H3y4dyeHus 3a]ad, peEIIaeMbIX Ha YPOBHE
WHTYUTUBHOTO MTO3HAHHUS, U ONPEAEIEHHBIM 00pa30M OpraHM30BaHHas paboTa HaJ
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUICHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBHPYET K
JANbHENIIEMY U3YUYEHUIO NTPEAMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABIECHUN Yy
yYallUXCsl B KypCce€ CTEPEOMETPUHM IPOBOJMUTCS 3a CYET peUIeHUs 3a7ad Ha
CO3/laHM€  NPOCTPAHCTBEHHBIX 00pa3oB M  33dady Ha  ONEPUPOBAHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a TPOBOJUTCS € ONOPOM Ha
HarJIIIHOCTh, a OIIEpUpPOBaHUE O0O0pa3oM — B YCIOBUSX OTBJICYEHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHSI €r0 HCXOJAHOIO COAECPIKAHNS.

OcHoBHBIE cozepikarelibHble TuHUU Kypca «I'eomerpunm» B 10—-11 kiaccax:
«MHororpanHukn», «IIpssMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacrmpesensercs He TOJBKO [0 COJAEPXKATENbHbIM JIMHHUSM, HO M MO ToJaM
oOy4eHHs Ha YPOBHE CpeHEro 0011ero 0opa3oBaHusl.

Conepxxanue o0Opa3oBaHUs, COOTBETCTBYIOLIEE MNPEAMETHBIM pe3ylbTaTaM
OCBOCHMSI paboyell MporpaMMbl, pacnpelefl€éHHbIM [0 rojaaM OOydeHwUs,
CTPYKTYPHUPOBAHO TakuM o0O0pa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMM OCYIIECTBIISJIOCH MOCIEA0BATENLHO U TOCTYNATENbHO, €
COOJIIOICHHEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0O CHUCTEMY T€OMETPHUYECKHX MPEICTaBICHUN O0y4yaroUIuXcs, pacliupss M
yrayOnsis e€, o0pasysi MpOYHbIe MHOKECTBEHHbIE CBA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha u3ydenue reometpun oTBOAUTCS 2 4aca B Heaenmo B 10 kitacce u 1 yac B
Henenmo B 11 kmacce, Bcero 3a Ba roga ooydenus - 102 yueOHbIX daca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpssMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpud. Touka, TmpsAMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATUYECKOM IOCTPOCHUU CTEPEOMETPUM:
aKCHUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: NEPECEKAOIIUECH,
MapajyieIbHbIE M CKpelmuBarommecs npsMbele. [lapamiensHOCTh TPAMBIX U
IUDIOCKOCTEM B IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMbIE B  IIPOCTPAHCTBE;
[apAJUIEIBHOCTh TPEX MPAMBIX; MAPAIUICIBHOCTh MPAMON U IUIOCKOCTU. YTIIBI C
COHAIIPABJIECHHBIMU CTOPOHAMH; YrOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapaienbHOCTH IJIOCKOCTEM: napaiyieIbHbIC TTIOCKOCTH; CBOKCTBA
napajienbHbIX IUIockocTel. [lpocTteiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, napajiesenune/; NoCTPOECHUE CEYEHUH.

[lepneHAUKYIISIPHOCTD MPSIMOM U IUIOCKOCTHU: MEPIEHIUKYIISIPHBIC MPSIMBIE B
MPOCTPAHCTBE, TMPSAMBIE MapaUieNbHbICE W TEPIECHAUKYIAPHBIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPAMOM M IUIOCKOCTH, TeopemMa O NpsSMOi
MEPIIEHAUKYJISIPHON TIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JIBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAHHOIO  yIJId.
[lepnieHaAUKYJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IUIOCKOCTH, PACCTOSHUE
OT MNpSAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[lepneHauKyISIPHOCTh  TUIOCKOCTEM: MOPU3HAK  MEPHEHAUKYIIPHOCTH  JIBYX
IIocKocTer. TeopeMa 0 TpEX MEepIEHINKYIIApax.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTPpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKIIbIE
Y HEBBIMYKJIbIE MHOTOTPAHHUKH; pa3BEPTKA MHOTOrpaHHuKa. [Ipu3ma: n-yronpHas
NpU3Ma; rpaHd U OCHOBAHUS MPU3MBI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasi U
MOJIHAA MIOBEPXHOCTh ITPU3MBL. [Tapamnenenunen, MPSMOYTOJIbHBIN
napajiejienune]; 1 ero cpoucrtsa. [lupamupa: n-yronpHas nupamuja, TpaHd U
OCHOBaHHE MUPaMUIbl; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMUIBI; PABUIIbHAS U
yceu€HHasg mnupaMuaa. OIJEMEHTbl TpuU3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAs MpU3Ma U
MpaBUIbHAS THUPAMUIA; NpPaBWIbHAs TPEYroJbHAs NUPAMHUAA W MPABUIIbHBIN
teTpadap; KyO. IlpencraBieHne O NPaBWIBHBIXMHOTOTPAHHUKAX: OKTadp,
noaekadip U ukocadap. CeueHust npu3Mbl U TUPAMU/IBI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHS OTHOCUTEIBHO TOYKH, IPAMOW,
IJIOCKOCTU.  ODJEMEHThl CUMMETPUM B MNHpaMHUAaX, Mapajuielienunenax,
MPaBUJIbHBIX MHOTOIPAHHUKAX.



Beruucienne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, OUaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOW IMOBEPXHOCTH NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM MMOBEPXHOCTHM U TOBEPXHOCTU NPABWIBHOW NUPaMUIBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6upie Tena B mpocTtpaHcTBe. (COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

11 KVIACC

Tesia Bpalmenus

[HunmuHapuyeckas TIOBEPXHOCTB, oOpazyroriue HWIMHAPUYECKOMN
MOBEPXHOCTH, OCh UMWJIUHJIPUYECKOM TMOBEpXHOCTU. [[UnuHAp: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIOMIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOM MOBEPXHOCTH, OCh U
BEpUIMHA KOHUYECKOHN MoBepXHOCTU. KOHyC: OCHOBaHuME U BEpIlMHA, 00pa3yrolas
U OCb, IUIOMaJb OOKOBOM U TOJHOM TOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpasylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Chepa u map: neHTp, paauyc, IUaMeTp; IJIOMATb MOBEPXHOCTU ChEpHI.
B3auMHoe pacnonoxxenue chepsl U TUIOCKOCTH; KacaTellbHasl MIIOCKOCTh K cdepe;
I01aab Chephl.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMOuHanun Tenm BpamieHHWss U MHOTOTPAaHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BIHUCAHHAST B MHOTOTPAHHUK, WIH TEJO
BpaIlCHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BbEMOB Tell. Teopema 006 00béEME
NPsIMOYTOJIBHOTO TMapajuienenunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
koHyca. O0BEM Mapa u 1momasas chepsl.

[Tomo6ueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIOIMIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TOT0OHBIX TEJl.

Ceuenus mwiMHApa (MapaJUiebHO M TEPHEHIUKYJISIPHO OCH), CEUYCHUS
KOHyca (mapajuieIbHO€ OCHOBAaHUIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUEHUs
niapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha mI0cKOCTH U B npocTpaHcTBe. CI0XKEHUE U BHIYUTAHUE BEKTOPOB.
YMHOXEHUE BEKTOpa Ha 4ucio. Pazno)keHre BEKTOpa Mo TPEM HEKOMILJIaHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PeimieHwe 3amay, CBSI3aHHBIX C
IIPUMEHEHUEM TIPaBUJl JACUCTBHM € Bekropamu. lIpsmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopaunatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTon Mexay Bekropamu. CKalaspHOE MNPOU3BEIEHUE BEKTOPOB.
Brruncnenne yriioB Mex1y MPsIMBIMHA M IUIOCKOCTAMU. KoopIMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a]1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4yeOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKITAHCKON MO3UIIMU 00YUaIOIIErocsi Kak akTUBHOTO
U OTBETCTBEHHOI'O 4YJ€Ha POCCHUHCKOr0 OOLIECTBA, MPEACTABICHHEM O
MaTeMaTUYECKUX OCHOBax (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
IpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI WU Tp.), YMEHUEM
B3aUMOJECUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMHU B COOTBETCTBUU C HX
(GYHKIUSAMY 1 HA3HAYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOLJIOMY Y HACTOSALLIEMY POCCUMCKOW MAaTE€MAaTUKH, [IEHHOCTHBIM OTHOILLICHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUUYECKOM IIKOJIBI,
K KCIOJIb30BAHUIO ATUX JOCTIKCHUW B JIPYTHX HayKaxX, TEXHOJOTUsX, chepax
SKOHOMUKH.

JIlyXOBHO-HPaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(OPMHPOBAHHOCTHI0O  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3AHHOT'O C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKU U JIESITETbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyaylIero.

JcTeTHYECKOe BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajad, peLIeHuH, pacCyKICHUN;
BOCHPUUMUYHMBOCTBIO K MATEMATUUYECKUM aCTIEKTaM Pa3JIMYHBIX BUJOB UCKYCCTBA.

Pdu3nyeckoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATh MaTeMaTHYECKUE 3HaHUS B
MHTEepecax 30pOBOro U 06€30MacHOro o0pas3a KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ MHUTAaHKE, COATAHCUPOBAHHBIM PEXKUM 3aHATUN U

OTHbIXa, peryJispHas busnueckas aKTUBHOCTb); (bu3nYecKoro
COBEPILIEHCTBOBAHMSI, npu 3AHATHUSX CHIOPTUBHO-03J0POBUTEIBHOM
JEATEIbHOCTBIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IICHHOCTH TPYAOIIOOWS, MHTEPECOM K
pasnuuHbIM  cepam  mpodecCHOHANBHON  JMEATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPUIOKEHUSIMH, YMEHHUEM COBEpIIaTh OCO3HAHHBIA BBHIOOP
Oynymeid mnpodeccnrn W Ppeamu30BBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,



FOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYeCKOMYy OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MATEMAaTHIECKON HAIIPABICHHOCTH.

IKOJIOTHYECKOe BOCIIMTAHUE:

c(OPMUPOBAHHOCTHIO SKOJOTHYECKONH KYJIbTYphI, TOHHMAaHWUEM BIIASHUS
COIMAJTBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
Cpelbl, OCO3HaHHEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX MpoOieM;
OpUCHTAIMEl Ha MPUMEHCHHE MAaTEeMAaTHUECKUX 3HAHWM i1 PEIIeHUsS 3aaad B
o0nacTh OKpyXKawIield cpeapl, IUIAHHPOBAHUS TIOCTYNIKOB U OICHKH WX
BO3MOYHBIX MTOCJIEICTBUM VISl OKPYKAIOLIEH Cpeibl.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(OpPMUPOBAHHOCTHI0 MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTUSL HAyKM W  OOIIECTBEHHOM  MPAKTUKH, [MOHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl 4YeIOBEUECKOW JESITeIbHOCTH, ATAaroB €€
pa3BUTHS M 3HAYUMOCTH Ui PA3BUTHs I[MBUIM3AIMW; OBJIAJACHHUEM S3BIKOM
MaTeMaTHKH W MaTEeMaTHYeCKOW KYJIbTYpOH KaK CPEJACTBOM TIO3HAHHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYI0 M HCCICIOBATEIBCKYIO JCSITEIBHOCTD
WHUBUyaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOro MpeameTa
«MaremaTuka XapaKTEPHU3YIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHBIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elCmBUAMU, YHUBEPCATIbHBIMU Pe2YISIMUBHIMU OeUCTNEUAMU.

1)  Vuusepcanvhvie  no3nasamenvHvle  Oelicmeus,  0becneyusarom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECccos obydarowuxcs (oceoenue
Memo008  NO3HAHUA ~ OKpYJCamwe2o  Mupa;  npumeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBblesiornueckueeicTBus:

e BBIABIISITh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MATEMATUYECKUX
OOBEKTOB, TOHATUH, OTHONICHUH MEXAY MOHATHAMH; (OPMYIUPOBATH
OTpEJCICHUS  TOHATUH; YCTAHABJIMBATh CYIICCTBEHHBIA  TPHU3HAK
KJaccu(uKany, OCHOBAaHUSA JUIsi OOOOIICHUS W CpaBHEHUS, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (opMymHpOBaTH W MPEOOPa30OBHIBATH  CYXKICHHS:
yTBEpIUTEIIbHbIE U OTpPHUIATENbHBIC, €IMHUYHBIC, YacTHbIE U OOIIHE;
YCIIOBHBIE;

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



npemyiaraTh  KPUTEPUM  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH |
IIPOTUBOPEYNH;

e JIeJaTh BBIBOJBI C HCIIOJIH30BAHWEM 3aKOHOB JIOTHKH, JEAyKTUBHBIX U
WHIYKTUBHBIX YMO3aKJIIOUEHHUH, YMO3aKIIOUEHHH 110 aHATIOTUH;

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

e BBIOMpATH cHoco0 pemieHus ydyeOHOM 3adaud (CpaBHUBATh HECKOJIBKO
BApUAHTOB peElIeHUs, BBIOUpATh HauboJee MNOAXOAAIIMN ¢ Yy4ETOM
CaMOCTOSTEIILHO BBIJICTICHHBIX KPUTECPHUEB).

ba3oBblenccienoBaTebCKHeAeHCTBHUS:

e HCIOJBH30BAaTh BOMPOCHI KaK MCCJIENOBATEILCKUI MHCTPYMEHT IMO3HAHUS;
dbopmyaupoBaTh BOMPOCH], (UKCHUPYIOIIME MPOTHBOpPEUYUE, MPOoOIemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOe, (OpPMHUPOBATH  THUIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITNIO, MHCHHUE;

e TPOBOJUTH CaMOCTOSTEITEHO CIUTAaHWPOBAHHBII OKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MAaTeMaTUYECKOTO
Oo0BeKTa, SBJICHHS, TMPOIECCA, BBISBICHUIO 3aBUCUMOCTEH MEKIY
00BEKTaMH, SIBICHUSIMH, IPOIIECCaAMHU;

e CaMOCTOSITEILHO (POPMYIUPOBATH OOOOIIECHUSI U BBIBOJIBI IO PE3yJIbTaTam
MPOBENEHHOTO HAOJIOJEHUS, WCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000O0IIECHHIA;

e TMPOTHO3UPOBATH BO3MOXKHOE PA3BUTHE IMPOIIECCA, a TAKXKE BBIIBUTATH
MIPEATOJI0KEHHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pabora ¢ undpopmanmeii:

e BBIABJIATH JACPUIUTHI HHPOPMAIINH, NAHHBIX, HEOOXOAUMBIX JUIsl OTBETA
Ha BONIPOC U JJI PEIICHUS 3a]a4H;

e BBIOMpaTh WH(POpPMAIMIO W3  HCTOYHWKOB  PA3jJUYHBIX  THUIIOB,
aHATM3UPOBaTh, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUJOB U (GOPM MPEACTABICHHUS;

e CTPYKTYypUPOBaTh MHGOPMAIIHIO, TIPEJICTABIATh €€ B PA3IMYHBIX (opMax,
WJUTIOCTPUPOBATH TpadUuecKH;

e OIICHUBATH HaAE&KHOCTD uHbOopMaIuu 1o CaMOCTOSTEIIEHO
chOpMYIMPOBAHHBIM KPUTEPHUSIM.

2)  VuueepcanvHvie KOMMYHUKAMUGHbBlIE  OeliCmus, 0Oecnevusarom

CcopMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OO0menne:



BOCIIpUHUMATh H  (OPMYJIHUPOBATh CYXIEHHS B COOTBETCTBUU C
YCIIOBHUSIMHU U LIEJIIMH OOILEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M NMHCbMEHHBIX TEKCTax, /1aBaTh MOSCHEHHUS IO
X0y pellIeHus 3a7jaui, KOMMEHTHUPOBATh ITOIY4YEHHbIN pe3ylbTar;

B X0JI€ 00CYKIEHUS 3a7]aBaTh BONPOCHI 10 CYIIECTBY O0CYKIaEMON TEMBI,
npo6JieMbl, perraeMoi 3a/1auu, BHICKAa3bIBaTh UJICH, HAIlEJIEHHBIC Ha MIOUCK
pELICHMs; COIMOCTaBIATh CBOU CYXKIEHHS C CYXICHHUSIMH JIPYTUX
YYaCTHUKOB JHajiora, oOHapyXMBaTh pa3jM4yle U CXOJCTBO IMO3ULUN; B
KOPPEKTHOU Gopme popMyIupoBaTh pa3HOINIACHS, CBOM BO3PAKECHMUS,
IPEACTABIATh  pPE3yJbTaTbl  pPEIICHHWA  3aJa4yd,  SKCIEPUMEHTAa,
UCCJEIOBAHMS,  NPOEKTAa;  CaMOCTOATENbHO  BbIOMpaTh  (opmar
BBICTYIUICHUS C YYETOM 3a/1a4 PE3EHTAMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMATh W HWCHOJb30BaTh  MPEUMYIIECTBA  KOMaHJIHOW U
WHIUBUTyaTbHON pabOThI MPY PENICHUH YICOHBIX 3a71a4; IPUHUMATH I1EJTh
COBMECTHOW JCATEIBHOCTH, IUIAHUPOBATh OPTaHU3AIMI0 COBMECTHOU
paboThI, pacripeieNIATh BUABI PabOT, TOTOBapUBAThLCS, 00CYKIATh MPOIIECC
U pe3yibTaT paboThl; 000011aTh MHEHUS HECKOJIBKHX JIFOJICH;
y4acTBOBaTh B TPYNIOBBIX (hopmax paboThl (00CYKIeHNs, 0OMEH MHEHH,
«MO3TOBBIE IITYPMbI» W WHBIC), BBINOJHATH CBOIO YacTh pPaOOTBI U
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH dIEHAMHW KOMAaH/IbI,
OIICHMBATh Ka4e€CTBO CBOETO BKJaJa B OOIIMI MPOIYKT MO KPUTEPHUSIM,
chOpMYIMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICUCTBHSI.

Vuusepcanonvie  pezynamuenvie  Oeilicmeus, obecneuusaom

G opmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEIIEHUs 3a]]a4ul, BEIOUPATh CIIOCO0 pelIeHHs
C YYETOM UMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEM,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHpopmanuu.

CaMOKOHTPOJIb:

BJIAJETh HaBbIKAMHU [O3HABaTEIbHOM pedekcud Kak OCO3HAHMS
COBEPILIAEMbIX JEHCTBUN M MBICIUTEIBHBIX MPOLECCOB, UX PE3YyJbTATOB;
BJIAaJ€Th CHOCOOAMM  CaMOINPOBEPKH, CaMOKOHTpOJII IHpolecca H
pe3ysbTara peueHusl MaTEMaTUYECKOH 3a1auH;

NPEABUJIETh TPYIHOCTH, KOTOPbIE MOTYT BO3HHUKHYTh MNpPH PEUICHUU
3a1aud, BHOCHUTb KOPPEKTHUBBI B JEATEIIBHOCTh HAa OCHOBE HOBBIX
OOCTOSATENbCTB, TAaHHBIX, HAWEHHBIX OLUINOOK, BBISIBICHHBIX TPYAHOCTEH;



e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IeId WU YCJIOBUSM, OOBSICHSITH
IIPUYUHBI JTOCTHKEHHSI WIM HENOCTHKECHUS PE3YJIbTaTOB ACATEIBHOCTH,
HaXOAWUTh OMUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATDBI
10 KITACC

OmneprpoBaTh MOHIATUSIMH: TOUKA, IPSMas, INTOCKOCTb.

[IpuMeHSATh aKCHOMBI CTEPEOMETPUU W CIEACTBUS W3 HUX IPH PEHICHUU
reOMETPUUYECKUX 3a/1a4.

OmnepupoBaTh MOHATHSAMU: MAPATUICTBHOCTD U MEPICHINKYISIPHOCTD MPSIMbBIX
Y TJIOCKOCTEH.

KnaccupumupoBath B3auMHOE pacloONIOKEHUE NPSAMBIX U IJIOCKOCTEH B
IIPOCTPAHCTBE.

OmnepupoBaTh MOHATUSMU: JIBYTPAHHBIA yTrojl, TPaHW JABYTPAHHOTO YTJa,
peOpo IBYrpaHHOTO yTria; JIMHEWHBIM YTroj ABYTPAHHOTO YIJIa; TpaaycHas Mepa
JBYTPAHHOTO yTJIa.

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

Pacro3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHa; TMPU3MA,
NPSIMOYTOJIbHBIN Mapalijiesienune, Kyo).

KnaccudummpoBate ~ MHOTOTpaHHHKH,  BBIOMpass ~ OCHOBaHUS  JUIA
KkjIaccuuKanuy  (BBINYKIBIE W HEBBINYKIbIE MHOTOTPAaHHUKH; TPABUIIBHBIC
MHOTOTPaHHHKH; MPSIMbIE ¥ HAKJIOHHBIE TIPU3MBI, TAPAJIICIICITUIIC IBI).

OmnepupoBaTh MOHIATHIMHE: CEKYIIas IIIOCKOCTh, CEYCHNE MHOTOTPAHHHUKOB.

OOBSACHATH PUHIIUIIBI IOCTPOCHHSI CEUSHUH, MCTIONIB3YST METO/T CIICIOB.

CTpouTh CEYCHHS MHOTOTPAHHUKOB METOJOM  CJIEOB, BBINIOJHSATH
(BBIHOCHBIC) IUIOCKHE YEPTE)KM U3 PHUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHI
CBEpXy, COOKY, CHU3Y.

Permatp 3agaun Ha HaXOXKICHHE TEOMETPUICCKUX BEIMYUH MO 00pas3iam Win
AITOPUTMaM, TPUMEHSS W3BECTHBIC AHAJIMTUYCCKHE METOJbl TPU PEHICHUU
CTaHIAPTHBIX MAaTEMATUYECKHUX 3a7a4 HA BBHIYHCICHUE PACCTOSHUN MEXIY IBYMSI
TOYKaMH, OT TOYKM JO TMpsIMOH, OT TOYKHM JO IUIOCKOCTH, MEXKIY
CKPEUIMBAIOIIUMHUCS MPSIMBIMH.

Pemate 3a7aun Ha HAXOXKJCHUE TEOMETPUUECKUX BEIMYHMH 110 00pa3iaM Uiu
alropuTMaM, TMPHUMEHSS W3BECTHBIC AaHAJIUTUYECKHE METOJbl NpU PELICHUU
CTaHJIAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYHCIECHUE YIJIOB  MEXIY
CKPCUIMBAIOIIUMUCS MPSIMBIMU, MEXKIy MPSIMOH ¥  IJIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, JIBYTPAaHHBIX YTJIOB.



Bbrancnsate 00bEMBI M TIJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (TMpU3Ma,
nupaMuja) C TMpuMEHEHHEM (OpMysd; BBIYUCIATH COOTHOLICHHS MEXIY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMAaMHU MOT0OHBIX MHOTOTPAaHHUKOB.

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

W3Bnekatb, mpeoOpa3oBbIBATh W HUHTEPHPETUPOBATH HHGOPMALUIO O
IMPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPEACTABICHHYIO Ha YepTekax u
PUCYHKaX.

[TpumensaTh reomerpuueckue (HaKkThl Ui PEUICHUS CTEPEOMETPUUYECKHUX
3a/1a4, IPEANOJIaralliiX HECKOJIBKO IaroB PELICHUs, €CIIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIUOHHBIE CUCTEMBI IIPU PELICHUN CTEPEOMETPUUECKUX 3a1a4.

[IpuBOOUTE NpUMEpPHl MATEMAaTHYECKUX 3aKOHOMEPHOCTEW B IIPUPOAEC H
JKWA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB T'€OMETPUHU B UCKYCCTBE.

[IpyMeHATh MOJMYyYECHHBIE 3HAHWS HA IPAKTHUKE: aHAJIU3UPOBATH PEAIBHBIC
CUTyallud W NPUMEHATb HU3YYEHHBIE TOHATHUSA B IIPOLECCE IIOMCKA PEIICHUS
MaTeMaTHYeCcKd C(HOPMYIUPOBAHHONW MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'EOMETPUHU, MWCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
MCITIOJIb30BAaHUEM T€OMETPUUYECKUX MOHITHI U TeOpeM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKNUX BEJIMYHH.

11 KIIACC

OmnepupoBaTh MOHATUSMHU: LWIMHIpPHUYECKas IOBEPXHOCTh, OOpa3yrolue
WIMHAPUYECKONM  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
oOpa3ylolue KOHHYECKON OBEPXHOCTH, KOHYC; c(pepruyeckasi mOBEpXHOCTb.

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

OOBIICHATH CIOCOOBI MOTYYEHUS TEN BPALLICHUS.

KnaccudummpoBats B3auMHOE pacrosiokeHne chepbl U MITOCKOCTH.

OmneprpoBaTh MOHATUIMHU: ILIAPOBOM CETMEHT, OCHOBAaHHE CErMEHTa, BBICOTa
CEerMEHTa; IIapOBOM CJIOM, OCHOBAHME IAPOBOrO CJIOS, BHICOTA IIAPOBOIO CIIOS;
L1apOBOU CEKTOP.

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

OmnepupoBaTh MOHATUAMH: MHOTOTPAaHHHK, BIHCAHHBIN B cdepy u
ONMMCAHHBIA OKOJIO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WU TEJO
BpaICHUS.

Bb4ucasTe COOTHOLICHHUS] MEXY IUIOMAASMHU MOBEPXHOCTEH M 00bEMaMu
MOT00HBIX TE.



N300pakath u3ydaemble (QUTyppl OT PYKH M C TPUMEHEHHUEM IPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BbInonHATh (BBIHOCHBIC) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BpallleHHUS.

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

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCII0, OOBACHATH, KAKUMU CBOMCTBAMH OHU 00JIJ1aIO0T.

[IpuMeHSTh MpaBUiIO Napasuieenueaa.

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

Haxoauts cyMmMy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YKCIIO, YTOJI MEKIY
BEKTOPaMH, CKAISIPHOE MPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumensaTy TeoMeTpuueckue ¢akThl ISl PEIICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANnoJIararoluX HECKOIbKO IIAroB PEMICHUs], €CJIN YCIOBUS MPUMEHEHUS
3aJ1aHbI B IBHOH (hopme.

PemaTte npocreimme reoMeTpU4eCcKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJIUHATHOI'O METO/A.

Pemate 3amaum Ha [10Ka3aTENbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaX0XXJICHUE TeOMETPUYECKUX BEJIUYHUH 10 00pa3liaM WUiIu ajlrOpUTMaM, MPUMEHSIs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MATEMAaTUUECKHUX 3a/1a4.

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

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

[IpUMEHATh TMOJMyYEHHbIE 3HAHUSA Ha MPAKTHUKE: aHAJIMW3UPOBATH DPEAJIbHBIC
CUTyallud W IMPUMEHATh HU3YYCHHBIE IOHATUS B MPOLECCE IMOUCKA PELICHUS
MaTeMaTU4ecku CcHOPMYIMPOBAaHHON TMPOOJIeMbl, MOJEIUPOBATh PpEaJIbHbBIC
CUTyallud Ha S3bIKE TEOMETPUHU, HCCIENOBATh IOCTPOEHHBIE MOJEIU C
WCITOJIb30BAHUEM TEOMETPUUICCKUX TTOHITHI U TEOPEM, anmapara aareOpsl; peniaTh
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJAECHUEM T€OMETPUUECKUX BEJTUYMH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
N HanvenoBanuepasie1os 1 KosnuecTBouyacon JJIeKTPOHHbIE
n/m TeMNporpamMmbl Bcero Konrtpoubnbiepadorsl  I[IpakTnuecknepadoTbl (mitppossIe)
o0pa3oBaTe/bHbIEPECYPChI
1 BBenenune B crepeoMeTpurio 10
[IpsiMBbI€ M TUIOCKOCTH B
) IIPOCTPAHCTBE. 12 |
[TapayienbHOCTBIIPAMBIX U
IJIOCKOCTEN
3 HepneHamfynapHOCTbnpﬂme u 2
IJIOCKOCTEH
4 VYTibl MEXAY OPSIMBIMU U 10 1
IJIOCKOCTSIMU
5 MHororpaHHuku 11 1
6 OOBEMBIMHOTOTPAHHUKOB 9 1
7 [ToBTOpEHME: ceueHus, 4 |
paccTOSHUSA U YIJIbI
OBIIEE KOJIMYECTBO YACOB I10 68 5 0
[NPOTPAMME




11 KJIACC

KosaunuyecTBoyacoB JJIeKTPOHHbIE
Ne HaumeHoBaHuepas3aejioB U
n/n TEMIPOrpaMMbl Bcero Kourpoabusiepadorsl  IpakTHuecknepadoThbl (undpossie)
o0pa3oBaTeJIbHbIEPECYPChI
TenaBpaienus 12
OOBéMBITEN 5 1
BekTopbl 1 KOOpIMHATHI B 10 |
MPOCTPAHCTBE
4 [ToBTOpeHME, 06061H€Hf1€, 7 |
cHCTEeMaTH3alUsA3HAHU I
OBIIEE KOJIMYECTBO YACOB I10 34 3 0
I[MTPOI'PAMME







HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

Temaypoxa

KoanuecTBouyacoB

Bce KonTposbHbiepad
ro OThbI

IIpakTnyeckuepad
OThI

JIeKTPOHHBbIeNU(PPOBHICOOPA30BATETBHBI
epecypchbl

OCHOBHBIE TTOHSTUSA
CTCPEOMETPHUU: TOUKA,
npsiMasi, IOCKOCTh,
mpoctpanctBo. [IpaBuia
M300paKeHUs Ha PUCYHKAX:
M300paXKeHUS IIOCKOCTEH,
MapauIeIbHbIX IPSIMBIX
(0Tpe3KoB), cepeAHbBI
oTpe3Ka

[TonsTHs: mepecekaronuecs
MJIOCKOCTH, TIEPECEKAIOITHECS
npsiMasi ¥ MII0CKOCTh

[TonsTHA: nepecekaromuecs

IIJIOCKOCTH, IIEPECCKAOIINCCA
npsamMas U IOCKOCTb

3HaKOMCTBO C
MHOIr'OrpaHHUKamMu,
n300pakeHue
MHOTOTPaHHUKOB Ha
PUCYHKAX, Ha MPOEKITHNOHHBIX
gepTexax

HauanpHbie cBeienus o kyoe




U NIpaMUJE, UX Pa3BEPTKU U
MOJIEIIH.
Ce4yeHMsIMHOTOTPAaHHUKOB

HavansHbie cBeieHNS 0 KyOe
U NIpaMUJE, UX Pa3BEPTKU U
MOJICIIH.
CeyeHMSIMHOTOTPAaHHUKOB

Ilousitue 06
aKCHOMAaTHYECKOM
MMOCTPOCHHUH CTEPEOMETPUH:
aAKCHOMBI CTEPEOMETPUH U
CIEACTBHS U3 HUX

Ilousitue 06
aKCHOMAaTHYECKOM
MMOCTPOCHHUH CTEPEOMETPUH:
aKCHOMBI CTEPEOMETPUHU U
CIEICTBUS U3 HUX

Ilousitue 06
aKCHOMAaTHYECKOM
MMOCTPOCHHUH CTEPEOMETPUH:
aKCHOMBI CTEPEOMETPUHU U
CIEICTBUS U3 HUX

10

Ilousitue 06
aKCHOMAaTHYECKOM
MTOCTPOCHHUH CTEPEOMETPUH:
aKCHOMBI CTEPEOMETPUH U
CIEICTBUS U3 HUX

11

B3anmuoe pacnonoxxenue
MPSIMBIX B TIPOCTPAHCTRBE:




NepeCeKarommecs,
napaJljiCJIbHBIC 1
CKpCHIUMBAOIHUECA IIPAMBIC

12

[TapamienbHOCT IPSIMBIX U
IUIOCKOCTEH B IIPOCTPAHCTBE:
nmapaJiyiCJIbHBIC ITPSAMBIC B
IIPOCTPAHCTBE;
HapaieIbHOCTb TPEX
IPSIMBIX

13

[TapamienpHOCTh NPSIMBIX U
IUIOCKOCTEH B IPOCTPAHCTBE:
[TapannenbHOCTh NPAMOI U
IJIOCKOCTH

14

15

16

Yriel ¢
COHAIPABJICHHBIMUCTOPOHAMHU

VYros Mexay NpsSMBIMU B
IIPOCTPAHCTBE

VYron Mexay NpsSMbIMUB
IIPOCTPAHCTBE

17

18

19

[TapamienpHOCTBIIIIOCKOCTEMN:
HapajIeNIbHBIEIIIOCKOCTH

CaoiicTBanapaiiebHBIXILIOC
KOCTel

IIpocreiimue
IIPOCTPAHCTBEHHBIE PUTYPHI
Ha IJIOCKOCTH: TeTpa’ip, KyO,
napajuleeuIe

20

[TocTpoenueceuennit




21

[ToctpoeHneceuenni

22

KontponbHas pabora no Teme
"[Ipsimble U TUIOCKOCTH B
IIPOCTPAHCTBE.
[TapamenbHOCTBIIPAMBIX U
I10cKocTen"

23

24

25

[lepnieH IUKYISIPHOCTD
MIPSIMOM U TUIOCKOCTH:
NEPIEHINKYIISIPHBIE TIPSIMbIE
B IIPOCTPAHCTBE

IIpsimble napasuienbHbIe U

NEPpUCHAUKYIISIPHBIC K
IIIIOCKOCTH

HpHMHe mapauiCJbHbIC U

NEPpINCHAUKYIISIPHBIC K
IIIIOCKOCTH

26

[Ipu3nak
MEePIEHJUKYIISIPHOCTH
IIPSAMOH U INIOCKOCTHU

27

[Ipu3nak
MEPIEHUKYISIPHOCTH
MIPSIMOM U TUIOCKOCTH

28

29

Teopema o npsmon
MEPIEHUKYISIPHON
IUIOCKOCTH
Teopema o npsamon
MEPIEHIUKYIIAPHON
IJIOCKOCTH




30

Teopema o npsamon
HepIEHANKYIIPHON
IJIOCKOCTH

31

[lepnenpukynsp u
HAKJIOHHBIE: PACCTOSHHUE OT
TOYKH 10 INIOCKOCTH,
paccTosiHue OT IPSIMOM 10
IJIOCKOCTH

32

[lepnenpukymnsap u
HAKJIOHHBIE: PACCTOSHHUE OT
TOYKH J0 IIOCKOCTH,
paccTosiHue OT IPSIMOM 10
IJIOCKOCTH

33

[lepnenpukymnsap u
HAKJIOHHBIE: PACCTOSHHUE OT
TOYKH 10 IIOCKOCTH,
paccTostHue OTIPAMOU 110
IIJIOCKOCTH

34

[lepnenpukymnsap u
HAKJIOHHBIE: PACCTOSHHUE OT
TOYKH 10 INIOCKOCTH,
paccTostHue OT MPSMOU 10
IIJIOCKOCTH

35

VYTIIBl B IPOCTPAHCTBE: Yroil
MEXIy NPsSMON U
IIJIOCKOCTBIO

36

37

JIByrpaHHBIN yroJl, TMHEHHBII
YTOJI IBYTPaHHOI'O yria
JIByrpaHHBIN yroJl, TMHEHHBII




yroJl IBYTpaHHOI'O yria

38

39

40

41

[TepieHAMKYASIPHOCTH
IIJIOCKOCTEM: IIPU3HAK
MEPIEHANKYISIPHOCTH JBYX
IUIOCKOCTEH
[TepieHAMKYASIPHOCTH
IJIOCKOCTEH: TPU3HAK
MEPIICHANKYISIPHOCTH JBYX
IUIOCKOCTEH
[lepneHuKyISIpPHOCTH
IJIOCKOCTEH: TPU3HAK
MEePIEHIUKYIISIPHOCTH ABYX
IUIOCKOCTEH

Teopema o
TPEXTEPIEHIUKYIIAPAX

42

Teopema o
TPEXIEPIICHAUKYIISIPAX

43

44

45

Teopema o
TPEXIEPIICHAUKYIISIPAX
KonrtpomnbHas pabora no
TeMam
"IlepneHIMKYISIPHOCTD
MPSIMBIX U IJIOCKOCTEN" 1
"VT1Ibl MEXKAY IPSIMBIMU U
mI0cKocTsIMu"

IlonsTre MHOTOT PpaHHHKA,
OCHOBHBIC 3JICMCHTbBI

MHOT'OrpaHHUKA, BBIITYKJIBIC U




HEBBIITYKJIbIC
MHOTOTPaHHUKU; pa3BEPTKA
MHOTOTpaHHHUKa

46

IIpu3ma: n-yronpHas npusma;
I'PAaHU U OCHOBAHUS [IPU3MBI;
IpsiMasi 1 HaKJIOHHAs
IIpU3MBbI; OOKOBas U MOJHAS
IIOBEPXHOCTb ITPU3MBI

47

[Tapamrenenunen,
IIPSAMOYTOJIBHBIN
NapajuleJIenuIe] 1 €ro
CBOICTBa

48

[Inpamua: n-yroapHas
nMpamMuia, FpaHy u
OCHOBaHUE MUPaAMUJIbL;
O0KOBas U MOJHAs
MTOBEPXHOCTh TUPAMHU/IBL;
IIpaBWIbHASA U yCEUEHHAs
nupamuia

49

50

[IpaBunpHbIE
MHOTOTPaHHHKH: TTIOHSTHE
MIPaBUIBLHOTO
MHOTOI'paHHHKA; TPaBUJIbHAs
MpU3Ma U MpaBUIIbHAS
NUpPaMUIa; TpaBUIbHAS
TPEyTOJIbHAS THPaAMHJIA 1
MpaBWIbHBIN TeTpa’ip; KyO

[IpencraBnenue o
MPaBUIIbHBIX




MHOTr'OrpaHHUKax: OKTasp,
AO0ACKasAp U UKOCAdIP.

51

CuMMeTpusi B IPOCTPAHCTBE:
CUMMETPUSL OTHOCUTEIIBHO
TOYKH, IPSMOH, TIJIOCKOCTH.
DNEeMEHTHICUMMETPUU B
UpaMUIax,
napajiesenumnenax,
[IPaBUIBHBIXMHOTOTPAHHUKAX

52

Brrunciienue 31eMeHTOB
MHOT'OTPaHHUKOB: pEOpa,
JMArOHaJ, YIJibl

53

[Tnomanp 60okoBOM
MMOBEPXHOCTH U MMOJHON
IIOBEPXHOCTH NPSIMOU
MIPU3MBI, TUIOIIA]b
OCHOBaHUM, TEOpPEMA O
OOKOBOI TOBEPXHOCTH
MIPSAMOY IIPU3MBI

54

55

IImomanes OOKOBOI
MTOBEPXHOCTU U MIOBEPXHOCTH
IIPaBWJIBHON UPaMUIBL,
Teopema o IUIO0IIaa OOKOBOM
IIOBEPXHOCTU YCEUEHHOU
MIUPaMM/IbI

KonTponbhas pabota no teme
"MHoOrorpaHHuKu"

56
57

TToustreo000BEME

OO6BEéMIUpamMuIbI




58

OOBpEMmupamMuIb!

59
60

O0BEMIIUpPaMuIBI

OO6BpEMmupamMuIbI

61
62

OO0BEMIPU3MBI

O06BEMIPU3MBI

63

64

OO0BEMIPU3MBI

KonTponbnas pabota no teme
"O6bEMBI MHOTOTPAHHUKOB"

[N (G I SO O S —

65

[ToBTOpenue, 0600IICHNE
CHCTEeMaTH3allus 3HAaHUH.
[Toctpoenue ceueHuii B
MHOTOI'paHHUKE

66

67

[ToBTrOpenue, 0600IICHNE
CUCTEMAaTU3ALMs 3HAHHUM.
Beruncnenue paccrosHum:
MEXy IBYMsI TOUKaMH, OT
TOYKH J10 MPSIMOM1, OT TOUKH
710 TJIOCKOCTH,
MEX1YCKPEIINBAOIUMUCS
MPSIMBIMH

I/ITOFOBaHKOHTpOJ'IBHaﬂp aborta

68

[ToBTOpEeHue, 060061IEHNE
cHCTEMaTH3aInsI 3HAaHUH.
Beruucnenue yrios: Mexuay
CKpELIMBAOIINMUCS
MPSIMBIMU, MEXKY IPSIMON U
IJIOCKOCTBIO, ABYIPaHHBIX
YTJIOB, YTJI0B MEXKAY




IIJIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME

68




11 KJIACC

Ne

n/
n

Temaypoka

Cdepa u map: neHTp,
paauyc, Iuamerp;
TUIOIIAb
MIOBEPXHOCTH Cephl
Bzaumuoe
pacnosioxeHue cepbl
¥ TUTOCKOCTH;
KacaTeJIbHas
TUIOCKOCTH K cdepe;
ionab chepsl
N300paxkenue cgepsl,
Imapa Ha TIIOCKOCTH.
Ceuenusimiapa

[unuaapuyueckas
MIOBEPXHOCTB,
oOpa3yrorue
LUJIUHIPUYECKOU
MOBEPXHOCTH, OCh
TWIAHAPUYECKON
MOBEPXHOCTHU
Hunuuap: ocHOBaHMS

1 OOKOBas
MIOBEPXHOCTH,

KoanuecTrBouacos

Bce
ro

KoHTpoJibHbIEp
a00ThbI

IIpakTHyeckuep
a00ThI

Jdarauszyue
HUA

JIeKTPOHHBbIeNU(POBbICOOPa3OBATEb
Hblepecypchl




o0pa3syroias 1 oChb;
TIoIaab OOKOBOH 1
TIOJTHOM TTOBEPXHOCTH

N3obpaxenue
HUWJIMHAPA HA
mockocTy. Pazséprka
uuirHapa. CeyeHus
HUJIUHAPA
(TUTOCKOCTEIO,
napajuieJIbHON WIn
NEPIEHANKYIIIPHON
OCH LIUJIMH/IPA)
Konnueckas
MIOBEPXHOCTb,
oOpazymorue
KOHUYECKOU
MMOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON
MOBEPXHOCTH

Konyc: ocHoBanue u
BEpIIIHA,
o0Opa3syromas 1 oCh;
IUIOIAaAbs OOKOBOH U
ITOJIHOW ITOBEPXHOCTH

10

Y ceu€HHBIN KOHYC:
obpazyromue u
BBICOTA; OCHOBAHHS U
OOKOBast MOBEPXHOCTh

N3o6pakenune konyca




11

12

13

14

Ha MJIOCKOCTH.
Pa3Béprka koHyca.
CedeHust KOHyca
(TUTOCKOCTHIO,
napasieIbHON
OCHOBaHHUIO, U
IJIOCKOCTBIO,
MPOXOIALIEH uepes
BEpILUHY)
KomOunanus ten
BpaIlleHUs U
MHOTOTPaHHUKOB

MHOrorpaHHukK,
ONMCAHHBIN OKOJIO
cthepsr; chepa,
BIIMCAHHAS B
MHOTOT'PAaHHUK WJIH B
TEJIO BpalICHUS

[TousTue 06 00BEME.
OCHOBHBIE CBOMCTBa
00BEMOB Tell
O6béMUMTNHIpA,
KOHYca

15

16

O06béM mapa u
TJI01Ia 6 Chepsl
ITomoGHEIe Tena B
MIPOCTPAHCTBE.
CooTHoIIEHUS MEXTY
TJIOIIASIMHU




MTOBEPXHOCTEM,
00BEMaMHU ITOTOOHBIX
TN

17

KontponsHas pabora
no temam "Tena
BpanieHus" u
"O6BembI TEN"

18

19

Bekrop Ha minockocTu
U B IIPOCTPAHCTBE

CnoxeHue u
BBIYMTAHUEBEKTOPOB

20

YMHOKEHUEBEKTOPAH
a4uCIIo

21

Paznoxenue BekTopa
10 TpEM
HEKOMIUIAHapHBIM
BEKTOPaM.
[IpaBunonapannenenu
neaa

22

Pemenne 3amau,
CBSI3aHHBIX C
MIPUMEHEHHUEM TIPaBUJT
JEUCTBUM C
BEKTOpaMH

23

[IpssmoyrosbHas
CUCTEMa KOOpJIMHAT B
MPOCTPAHCTBE.
Koopaunats! BekTopa.
[Ipocreiimme 3a1auu B




KOOpAMHATAX

24

VYron mexnay
BEKTOpPAMH.
CxkansipHoe
MIPOU3BEICHUE
BEKTOPOB

25

26

27

28

29

Brruucnenue yrioB
MEXy MPSMBIMU U
MJIOCKOCTSIMU

KoopaunatHo-
BEKTOPHBIN METO]I IIPH
pEIICHUHN
FEOMETPUUECKHUX
3a7a4

Konrponbnas pabora
1o treMe "BekTopsl n
KOOpJMHATHI B
npoctpaHcTae”

IToBTOpEHUE,
o0o011eHue u
cucTeMaTH3anus
3HaHUi. OCHOBHbBIE
¢burypsl, QpaxTsl,
TEOpPEMBI Kypca
TUTAHUMETPHUH

IToBTOpEHue,
000011IeHE U
CHCTEMAaTH3allHs
3nannii. OCHOBHbBIE




burypsi, GpaxThl,
TEOpeMBbI Kypca

IIAaHUMETPHUN

30

IToBTOpeHue,
000011IeHE U
CHCTEMAaTH3allH
3HaHWUH. 3aga4u
IJIAHUMETPHUU U
METO/IbI UX PEIICHUs

31

32

33

[ToBTOpEHwue,
00001IeHNE U
CHCTEeMaTH3aIus
3HAHUU. 3agaun
MJIAHUMETPHUH U
METO/IbI UX PEIICHUS

IToBTOpEHwMeE,
000011eHne U
cucTeMaTH3anus
3HaHuil. OCHOBHBIE
burypsl, QaxTsl,
TEOpPEMBI Kypca
CTepEOMETPUH

W TOroBaskoHTpoJIbHA
spabota

34

IToBTOpEHME,
000011IEHE 1
CHCTEMAaTHU3allHs
3HAHUMN




OBIIEE KOJIMYECTBO
YACOB IIO0
I[TPOT'PAMME

34






YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» MaTtemaTrka: anrebpa v Hadaia MaTeMaTHUECKOTO aHalIn3a, TEOMETPHSL.
I'eometpus, 10-11 xkmaccewl/ Atanacsa JI.C., byty3os B.®., Kagomiies C.b. u

npyrue, AxunoHeproe oo6mectBo «M3natensctBo «IIpocsemenuey

METOINYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

bHbIN LeHTP"" C.
=Becenoa Onbra

Becenosa Onbra Anekca
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