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MNOACHUTEJIbBHAS 3AIINCKA

Pabouast mporpamma ydyebHoro kypca «I'eomerpusi» 6a30Boro ypoBHs njisi oOydaroruxcs 10 —11
KJIacCOB pa3paboraHa Ha OcHOBe DenepajabHOro ToCyIapcTBEHHOIO 00pa3oBaTeIbHOIO CTaHIapTa
cpeaHero obmero ooOpa3oBaHUs, ¢ YYETOM COBPEMEHHBIX MHPOBBIX TpPEOOBaHHM, MPEABABISIEMBIX K
MaTeMaTHYecKoMy oOpa30oBaHHUIO, W TpaAMIMKA poccuiickoro oOpa3oBaHus. Peanuszanus mnporpaMMbl
o0ecreurBaeT OBJIAJICHUE KIIFOUEBBIMH KOMIIETEHIIUSIMU, COCTABJIAIOIIMMU OCHOBY JUISI CaMOPa3BUTHS U
HEMPEPHIBHOTO 00pa30BaHMsl, LEJIOCTHOCTh OOLIEKYIbTYPHOTO, JIMYHOCTHOTO U IO3HABATEIHHOTO
pa3BUTHA JUYHOCTH 00YHAIOILUXCS.

HEJN U3YYEHUSA YYEBHOI'O KYPCA

BaxHocTh y4eOHOrOo Kypca reOMETpUH Ha YPOBHE CPEIHEro oOmero oOpazoBaHHs O0YCIIOBIEHA
MPAKTUYECKOH 3HAYMMOCTBIO METANpeIMETHBIX M NPEAMETHBIX Pe3ylIbTaTOB OOyUYEHHsS T'€OMETPHH B
HalpaBJIeHUU JUYHOCTHOIO pa3BUTHUS 0Oyuaromuxcs, GopMUpOBaHUs (PYHKIMOHAIBHON MaTeMaTHYECKON
IPaMOTHOCTH, M3Y4EHHUs JpPYruxX Y4eOHbIX JUCHMILIMH. Pa3Butune y oOydaroumuxcsi HIpaBUIIbHBIX
MIPEJICTABICHUH O CYIIIHOCTH U MPOUCXO0KIEHUN T€OMETPUUECKUX a0CTPAKLIUKA, COOTHOLIEHUH PEaIbHOTO U
UJICAIbHOT0, XapaKTepe OTPAKEHUs MATEMaTU4YECKOW HAyKOW SIBJIICHHHW M IIPOLIECCOB PEAIBHOIO MHPA,
MECTE T€OMETPUU B CUCTEME HAayK M POJIM MAaTeMaTHYE€CKOIO0 MOJAEIMPOBAHUSA B HAyYHOM IIO3HAHUU U B
IIPAKTUKE CIIOCOOCTBYET (OPMHUPOBAHUIO HAyYHOIO MHPOBO33PEHMS YYALIUXCS, a TaKXKe KadyecTB
MBIIUICHUS, HEOOXOAUMBIX JUIsl aJJaNTAIlK B COBPEMEHHOM OOIIIeCTBE.

I'eomerpust siBIIsIETCSI OAHUM U3 0A30BBIX MPEIMETOB HA YPOBHE CPEIHETO OOIIET0 00pa30BaHMs, TaK
Kak o0ecreunBaeT BO3MOXKHOCTb M3y4eHHs! KaK AUCLUIUIMH €CTECTBEHHO-HayYHOU HAlpaBIEHHOCTH, TaK U
T'YMAaHUTApHOM.

Jlornyeckoe MbIIUIEHHE, (QOopMHUpyeMOe NpH H3YYCHHH OOY4YarOIIMMUCS TOHSATHHHBIX OCHOB
Tr€OMETPUU U MOCTPOSHUM LENOYKU JIOTUYECKUX YTBEPKIACHUM B XOJ€ PELICHUsS] T€OMETPUUYECKUX 3ajad,
YMEHHE BBIJBUTaTb U ONPOBEPraTh TI'MIIOTE3bl HENOCPEACTBEHHO HCIOJIB3YIOTCS IIPU PEIICHUU 3anady
€CTECTBEHHO-HAyYHOI0 IIUKJIA, B YACTHOCTU U3 Kypca (PU3MKH.

YMeHue OpHEeHTHpPOBAaThCS B MPOCTPAHCTBE WIPAET CYLIECTBEHHYIO pOJIb BO BCEX 00JacTix
JesITeNIbHOCTH uenoBeka. OpueHTalMs 4eIoBeKa BO BPEMEHU U NMPOCTPAHCTBE — HEOOXOJMMOE YCIIOBUE
€ro COIMAJIBHOrO ObITHSA, (hopMa OTPAXKEHHUS OKPY)KAIOLIET0 MHpPA, YCIOBHE YCHEIIHOTO IMO3HAHWS U
aKTUBHOTO TpeoOpa3oBaHMs JeicTBUTENbHOCTH. OnepupoBaHHE MPOCTPAHCTBEHHBIMH —OOpa3zaMu
o0BbeIMHSIET pa3Hble BUAbl yU4EOHOM M TPYJOBOW AESTENBbHOCTH, SIBISETCS OJAHUM U3 MpodeccHOHATbHO
BaXXHBIX KayecTB, [O3TOMY aKTyalbHa 3ajada (OPMHUPOBAHUS Yy OOy4yaroOUIMXCs MPOCTPAHCTBEHHOI'O
MBIIIEHHS] KaK pPa3HOBUIHOCTU OOpPA3HOTO MBIIUIEHHUS — CYHIECTBEHHOI'O KOMIIOHEHTa B MOJTOTOBKE K
IIPAKTUYECKON AESITEIbHOCTU 110 MHOTUM HAIIPABIICHUSIM.

Llenp ocBoeHuss mporpamMmbl yueOHoro kypca «l'eomerpusi» Ha 06a30BOM YpOBHE OOydeHUS —
o01reo0pazoBareibHOE U OOMIEKYIBTYPHOE PA3BUTHE OOYYAIONIMXCS dYepe3 00ecrneueHre BO3MOXKHOCTH
MPUOOPETEHUSI U UCIIONB30BAHUS CUCTEMATHUECKUX T'€OMETPUUYECKUX 3HAHUN U IEUCTBUH, cieU(DUUHBIX
T€OMETPHH, BO3MOXKHOCTH YCHEIIHOTO MPOJ0JKEHUs 00pa30BaHMs M0 CHEIUATbHOCTSIM, HE CBSI3aHHBIM C
IIPUKJIAHBIM UCIIOJIb30BAHUEM T€OMETPHUH.

[IporpamMMma o reomeTpun Ha 6a30BOM YpOBHE Ipe/lHa3HaueHa AJ1sl 00y4aroIuXCsl CpeaHeH MIKOIbI,
HE HCIBITHIBABIINX 3HAUUTENbHBIX 3aTPyJHEHUN HAa ypOBHE OCHOBHOIro oOmiero obpaszoBanus. Takum
obpazom, oOyuaromuecs Ha 0a30BOM YpPOBHE JIOJDKHBI OCBOMTH OOIIME MaTeMaTHUECKHE YMEHHS,
CBSI3aHHBIE CO CHEUMU(UKON reoMeTpUr U HEOOXOAMMBbIEe JJIS KU3HU B COBpEeMEHHOM obiecTBe. Kpome
3TOr0, OHU UMEIOT BO3MOXKHOCTh M3YYHUTh T'€OMETpUI0 Oojiee riIyO0OKo, eclii B JajbHeilllieM BO3HUKHET
HE00XO0JIMMOCTh B FTEOMETPUUECKUX 3HAHUSAX B MPO(ecCHOHATbHOMN 1eATeIbHOCTH.

JIOCTI)KEHHE 1T OCBOEHHS MpOrpamMMbl 00ECHEuMBaeTCs PELIEHHEM COOTBETCTBYIOIIMX 3ajad.
[TpuoputeTHbIMH 3ajjauaMH OcBoeHUs Kypca «l'eomerpum» Ha 0OazoBoMm ypoBHe B 10—11 kiaccax
SIBJISIFOTCSL:



e (opMHUpOBaHME MPEACTABICHUA O T'€OMETPUM KaK YaCTH MHUPOBOW KYIBTYphl U OCO3HAHHE €&
B3aMMOCBSI3U C OKPYKAIOIIMM MUPOM;

e (opMHUpOBaHME TPEACTABICHUS O MHOTOTPAHHUKAX M TeNax BpalleHUs KaK O BaXHEUIIMX
MaTeMaTHYECKUX MOJENAX, TIO3BOJIAIONIMX OMNHCHIBATH M U3y4yaTb pa3HbIe  SIBJICHUS
OKPY>KaI0ILIero MUpa;

e (opMHUpOBaHME YMEHHs paclo3HaBaTh Ha YEPTEkax, MOACNIX M B pPEATbHOM MHUPE
MHOTOTPaHHUKU U TeJia BPALICHUS;

e OBJIQJICHUE METOJAMHU pEIIeHUs 3aJad Ha MOCTPOCHHUS Ha H300paKEHUSIX MPOCTPAHCTBEHHBIX
uryp;

e (opmupoBaHUE YMEHHS ONEPUPOBATH OCHOBHBIMHU IOHSATHUSMU O MHOTOTPaHHHKAX W Telax
BpAIllEHUS U UX OCHOBHBIMHU CBOWCTBAMU;

e OBJaJICHUE AITOPUTMAMM PEIIEHUS OCHOBHBIX TUIIOB 3a7a4; (OPMUPOBAHUE YMEHHUS POBOAUTH
HECJIOKHBIE JJOKa3aTeNIbHbIE PACCYKICHUS B X0JI€ PEIICHUsI CTEPEOMETPUUYECKUX 3a/1a4 U 33/1a4 C
IIPAKTUYECKUM COZECpKAHUEM;

® pa3BUTHE HHTEJUICKTYAIbHBIX U TBOPUECKHUX CIIOCOOHOCTEH OO0y4aromuxcs, MO3HaBaTEIbHOU
aKTUBHOCTH, UCCIIEIOBATEIBCKUX YMEHUH, KpUTUYHOCTH MBILIUICHUS;

e (¢opmupoBanue  (PYHKIMOHAIBHOW TPaMOTHOCTH, PEJIEBAHTHOW  TI'E€OMETPUHU:  YMEHHUE
pacrno3HaBaTb HPOSBICHUS TI'E€OMETPUUECKHUX MOHATHH, OOBEKTOB U 3aKOHOMEPHOCTEH B
pEATbHBIX )KM3HEHHBIX CUTYAIlUMSAX U MPU U3YYCHHH APYTUX Y4eOHBIX MPEIMETOB, MPOSBICHUS
3aBUCHMOCTEHl U 3aKOHOMEpHOCTEH, (OopMynupoBaTh MX Ha S3bIKE T€OMETPHUH U CO37aBaTh
r€OMETPUUYECKNE MOJENHU, MPUMEHSITh OCBOCHHBIM T'€OMETPUYECKUI ammapar AJis peLIeHUs
[IPaKTUKO-OPUEHTHPOBAHHBIX 33]1a4, UHTEPIPETUPOBATh U OLICHUBATh I1OJYYEHHBIE PE3YJIbTATHI.

OTnuuuTeNnbHON 0COOEHHOCTBIO MPOTPaMMBbI SIBIISIETCS BKIIOUEHHE B KypC CTEPEOMETPUU B Hadaje
€ro W3Yy4YeHMs 3aJad, pelIaeMbIX Ha YypPOBHE HWHTYWTHUBHOTO I[O3HAHUS, U OMNPENCIEHHBIM 00pazoM
OpraHu3oBaHHAas padoTa HaJ HUMH, YTO CHOCOOCTBYIOT Pa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOTO
MBIIUICHUS, CTUMYJIHPYET MTPOTEKaHNE WHTYHUTHBHBIX MTPOIECCOB, MOTHBHPYET K JaJIbHEHIIIEMY H3YdEHUIO
npeaMera.

[Ipennourenue oTHaéTCs HATJSAAHO-KOHCTPYKTHUBHOMY METOJly OOYyYEHHs, TO €CThb TEOPETHYECKHE
3HaHHWA HMEIOT B CBOEH OCHOBE YYBCTBEHHOCTb IPEAMETHO-IIPAKTHUECKON aedaTeabHOCTU. Pa3Burtue
MIPOCTPAHCTBEHHBIX NPEJICTABICHUN y ydaluXcs B Kypce CTEpPEOMETPUU MPOBOAUTCS 3a CUET PELICHHS
3aJjad Ha CO3/JaHUE IPOCTPAHCTBEHHBIX OOPa30B M 33Jad Ha OINEPUPOBAHUE IPOCTPAHCTBEHHBIMU
obpazamu. Co3nanue obOpas3a NMPOBOAUTCS C OMOPOH Ha HArSHOCTh, a ONEpPUpPOBAaHUME 00pa3oM — B
YCIIOBUSIX OTBJICUEHHUS OT HATJIITHOCTH, MBICJIEHHOI'O U3MEHEHUS €r0 UCXOHOTO COJepKaHUSI.

OcHoBHbIE copepxaTenbHble JUHUM Kypca «['eometpunm» B 10—11 kmaccax: «MHOrorpaHHUKN»,
«IIpsiMble ¥ TIIOCKOCTH B IpocTpaHcTBe», «Tena BparieHus», «BeKTopbl 1 KOOPAMHATHI B IPOCTPAHCTBEY.
dopmMupOBaHUE JIOTHYECKUX YMEHUH pacmperensieTcs He TOJbKO M0 COAEp)KaTeNbHbIM JIMHUAM, HO U 110
rojiaM 00y4eHusi Ha ypOBHE CpEHEro 0011ero 0opa3oBaHusl.

Copepxanve 00pa30BaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pe3yJbTaTaM OCBOEHMsI paboueit
IIPOrpaMMbl, pacrpeieIEHHBIM 110 ToAaM 00y4eHUs], CTPYKTYpPUPOBAHO TaKUM 00pa3oM, 4TOObI OBJIaIeHHE
rE€OMETPUUECKUMH TOHSATUSAMH M HaBBIKAMU OCYIIECTBIISUIOCH IIOCIIEAO0BAaTEIbHO M IOCTYHATENIbHO, C
COOJII0/ICHNEM TPUHIIMIIA IPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHMSI BKIIIOYAITUCH
B OOIIYI0 CHCTEMY T€OMETPUUYECKUX TMPECTABICHUN OO0yUYaIOIMUXCs, pacupss u yrayomsis e€, oopazys
MIPOYHBIC MHOXXECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha n3yuenne reomerpun orBoautes 2 yaca B Henenro B 10 kimacce u 1 wac B Hepemo B 11 knacce, Bcero 3a
nBa roaa ooydenus - 102 yueOHBIX yaca



COJAEP)KAHUE YYEBHOI'O KYPCA
10 KJTACC

IIpsimble ¥ MIIOCKOCTH B IPOCTPAHCTBE

OcHoBHbIE TOHATUSL cTepeoMeTpuu. Toduka, MpsMasi, IMJIOCKOCTh, MpocTpaHcTBO. llonstue 00
AKCMOMAaTUYECKOM ITOCTPOECHUH CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUHU U CIEACTBUS U3 HUX.

B3auMHOe pacnosokeHue MNpsAMBIX B IIPOCTPAHCTBE: IIEpECEKAlOlUecs, IapajulebHblE W
CKpeuuBaromuecs npsaMsie. [lapauieapHOCTh NPSAMBIX M IUIOCKOCTEM B IPOCTPAHCTBE: IapalIeiIbHBIC
IIPSIMBIE B IIPOCTPAHCTBE; MAPAJUIEIIBHOCTD TPEX MPSIMBIX; NapAJJIEIBHOCTD IIPSAMOM U IIJIOCKOCTH. YTUIBI C
COHAINPABJICHHBIMA CTOPOHAMHM; YroJl MEXIYy NPSAMBIMA B IpocTpaHCTBE. [lapaienbHOCTh MIIOCKOCTEN:
NapajuieJbHble IIJIOCKOCTH; CBOWCTBA NapajUiedbHBIX IUIOCKOcTed. [IpocTteillne mnpocTpaHCTBEHHBIE
(burypsl Ha MIOCKOCTH: TETPadIp, KyO, mapauiesenuIie]]; IOCTPOSHUE CEUSHUH.

[lepneHUKyYIAPHOCTD NPAMON U INIOCKOCTH: NIEPIEHIUKYIISIPHBIE IIPSIMBIE B IIPOCTPAHCTBE, IPSIMbIC
NapajuieJbHbIE U MEPIEHIUKYISPHBIE K IUIOCKOCTH, NPU3HAK MEPIEHINKYIIPHOCTH IPSIMOM U INIOCKOCTH,
TeopemMa O MPsSMOM MNEPINEeHIUKYIIPHON IJIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: Yroyl MEXAY MNPsSMOM H
IJIOCKOCTBIO; JIBYI'PAaHHBIN YIOJ, JIMHEWHBIA Yroja JABYTPaHHOrO yria. lIepneHaukynsp M HaKJIOHHBIE:
paccTossHHE OT TOYKM JO IUIOCKOCTH, PACCTOSIHME OT MPSIMOM A0 IUIOCKOCTH, MPOEKIUs (UTryphl Ha
IJIOCKOCTh. [lepneHauKyIsIpHOCTh IUIOCKOCTEW: NPHU3HAK MNEPHEHIUKYISIPHOCTU JIBYX IUIOCKOCTEM.
Teopema o TpEX NneprneHAuKyIIpax.

MHOrorpaHHUKHU

[loHsATHE MHOTOrpaHHMKA, OCHOBHBIE JJIEMEHTbl MHOIOIDAHHMKA, BBIIYKJIBIE M HEBBIIYKIIbIC
MHOT'OTPaHHUKHU; pa3BEPTKAa MHOrorpanHuka. [Ipusma: n-yrospHasi npusma; TpaHd U OCHOBAHUS IPU3MBI;
mpsiMasi UM HakKJIOHHAs MpuU3Mbl; OOKOBas M TIONHAS TMOBEPXHOCTh Mpu3Mbl. [lapannenenumnen,
IIPSIMOYTOJIBHBIN ITapajuIeeuIIe] U ero ceorcraa. [Iupamuaa: N-yronpHas NupaMuia, TpaHd U OCHOBAHUE
nUpaMu/ibl; OOKOBasi U MOJIHAsI TIOBEPXHOCTh MUPAMMU/JIBI; TPaBUIIbHAS U yCEUEHHAs MUpaMua. DJIEMEHTbI
pu3Mbl U nupaMu/ipl. [IpaBriibHbIE MHOTOTPAaHHUKHU: MIOHATHE MPABUIIBHOIO MHOTOTPAaHHUKA; IIPABUIIbHAS
npu3Ma W MpaBWIIbHAs MUPaMUAA; MpaBUIbHAs TPEYrojibHAas MUpaMHIa U MPaBUIBHBIA TETpasap; KyoO.
[IpencraBiennre o NMpaBUIbLHBIX MHOTOIPAHHUKAX: OKTa’Jp, AOAeKa’dap U ukocadap. CedeHus Npu3Mbl U
MIAPAMU/JIBI.

CuMMeTpHst B NPOCTPAHCTBE: CUMMETPUS OTHOCHUTEIBHO TOYKH, IPSMOM, IJIOCKOCTH. DJIEMEHTHI
CUMMETPHUH B IMPAMUIAX, [apAJUIEIIEITUIIEAAaX, [IPABUIBHBIX MHOTOTPAaHHUKAX.

Bbruncnenue 31€MEHTOB MHOTOIPAHHUKOB: pEOpa, auaroHanu, yriabl. [lmomans OoxoBoi
MOBEPXHOCTH U TIOJHOM MOBEPXHOCTH NPSAMON NPU3MBI, IJIOLIAAb OCHOBAHMM, Teopema O OOKOBOI
MOBEPXHOCTHU MpsIMOM npu3Msl. [1nomane 60KOBOM MOBEPXHOCTH M MOBEPXHOCTH MPAaBUIBHON MUpPaMUIBL,
TeopeMa o TIoaau yceu€HHo nupamuasl. [Tonstue 06 00béme. OObEM MUPAMUIBL, TPU3MBL.

[Tono6uble Tena B mpocTtpaHcTBe. COOTHOLIEHMSI MEXAY IUIOMIAAAMU HOBEpXHOCTEH, 00bEMaMu
MOJI00HBIX Tel.

11 KJIACC

Tena Bpamenus

[unuaapudeckass  MOBEPXHOCTh,  oOpa3yloIiue  IIMHIPUYECKOW  TMOBEPXHOCTH,  OCh
WIMHIPUYECKON ToBepxHOCTU. [lunmuHap: ocHoBaHWs M OOKOBas MOBEPXHOCTh, 00pa3ymolias U OCh;
ionaib O0KOBOM M MOJTHON MOBEPXHOCTH.

Konnueckasi moBepXHOCTh, 00pa3yronme KOHUYECKONW MOBEPXHOCTH, OCh M BEPIIMHA KOHHYECKOU
noBepxHOocTH. KOHyc: OCHOBaHWME M BepiInHA, oOpa3ymolias ¥ OCh; IUIOMAAh OOKOBOW W TOTHOU
MOBEPXHOCTHU. Y CEU€HHBIN KOHYC: 00pa3yrolIre U BHICOTA; OCHOBAHUS M OOKOBasi TOBEPXHOCTb.



Cdepa u map: neHTp, paguyc, TuaMeTp; IIonaas MoBepxXHOCTH chepbl. B3anMHOe pacronoxeHue
cdepsl U MITOCKOCTH; KacaTeabHas IIIOCKOCTh K chepe; momaas chepsl.

N300pakeHue Tes BpaleHust Ha MIIOCKOCTH. Pa3BépTka mumHApa U KOHYyca.

KomOuHnanmu ten BpameHust 1 MHOTOTpaHHUKOB. MHOTOTpaHHHUK, ONMCAaHHBIN 0K0JIO cepsl; cdepa,
BITMCaHHAsl B MHOTOTPaHHUK, WM TEJIO BPALICHHUS.

[Tonstue 06 o6BEMe. OcHOBHBIC CBOMCTBA 00BEMOB Tel. Teopema 00 00BEME MPAMOYTOIBHOTO
napauiesienunena u cieacTeus u3 He€. O0bEM nuuHapa, konyca. O0BEM mapa u riomaab chepsl.

[TonoGubie Tena B mpoctpaHcTBe. COOTHOMICHHS MEXIY IUIOIIAASIMU TOBEPXHOCTEH, 00bEMaMu
MOTI00HBIX TEI.

Cevenuss nuiamHApa (MapauieIbHO W TMEPICHIUKYISIPHO OCH), CEYCHHs KOHyca (mapajuieibHOe
OCHOBAHHIO U MPOXO/IAIIIEe Yepe3 BEPIINHY), CEUCHHUS IIapa.

BekTopbl M KOOPIMHATHI B IPOCTPAHCTBE

Bektop Ha mII0OCKOCTH U B TipocTpaHcTBe. CIOXKEHHE W BRIYUTAHUE BEKTOPOB. Y MHO)KEHHE BEKTOpA
Ha 4yucio. PasnmokeHwe BEKTOpa 1Mo TpEM HEKOMIUIAHApHBIM BekTopam. [IpaBmiio mapauienenuiesa.
Pemrenue 3amad, CBS3aHHBIX C MPUMEHEHHUEM IPAaBHJ JIEHCTBUN ¢ BekTopamu. [IpsiMoyroibpHas cucrema
KoopauHaT B mpoctpancTBe. Koopaunatel BekTopa. Ilpocreiiimue 3a1aqn B KOOpAMHATAX. YTON MEXIY
BekTopamu. CKalsIpHOE MPOU3BEACHUE BEKTOPOB. BBIUMCIIEHNE YITIOB MEXAY MPSMBIMU U TUIOCKOCTSIMH.
KoopanHaTHO-BEKTOPHBIM METOJI IPH PEIICHHHA T€OMETPHUYESCKHUX 3a7ay.



IIVIAHUPYEMBIE PE3YJIbTATBI
JIMYHOCTHBIE PE3YJIBTATbHI

JIndHOCTHBIE  pe3yNbTaThl OCBOEHHUS MPOrpaMMbl  ydeOHoro mpeamera «Maremarukay
XapaKTEPU3YIOTCS:

I'paknanckoe BocniuTanue:

c(OpPMUPOBAHHOCTHIO TPAXKAAHCKON MO3UIIMH OOYYaroIlerocs Kak aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHUUMCKOrO OOIIeCTBa, MPEACTABICHHEM O MAaTeMaTUYeCKUX OCHOBaX ()YHKIIMOHUPOBAHHUS
Pa3IUYHBIX CTPYKTYP, SABICHUH, TPOIEAYP TPaXTaHCKOTO 00IIecTBa (BBIOOPHI, OMPOCHI U TIp.), YMEHUEM
B3aMMOJICICTBOBATH C COLIUAIBHBIMU HHCTUTYTAMH B COOTBETCTBUU C X (DYHKIIUSMU U HA3HAUCHUEM.

IlarpuoTHyeckoe BociuTaHuE:

c(OPMHPOBAHHOCTBIO POCCHIMCKON T'Pa)KAAHCKOM HICHTUYHOCTH, YBAXKECHUS K MPOILIOMY U
HACTOAILIEMY POCCHMCKOW MAaTEMAaTUKW, LEHHOCTHBIM OTHOLIEHUEM K JOCTHXKEHUAM POCCHIUCKHUX
MaTE€MaTUKOB U POCCUHCKOM MaTEeMaTUYECKOM ILIKOJIbI, K MCIIOJIb30BAHUIO 3TUX JOCTH)KEHHUU B JPYTHUX
HayKaX, TEXHOJIOTUSX, cpepax SKOHOMHKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHHEM JIYXOBHBIX IICHHOCTEH POCCHICKOTO Hapoza; cOPMHUPOBAHHOCTHIO HPABCTBEHHOTO
CO3HAHMUsI, 3TUYECKOI0 IMOBEJICHUS, CBSI3aHHOIO C MPAKTUYECKUM MPUMEHEHUEM JOCTH)KEHUN HayKu U
JESTENIbHOCTBIO YYEHOT0; OCO3HAHUEM JIMYHOTO BKJIa/1a B TOCTPOCHUE YCTOMYUBOIO OYIYyIIETO.

JcTeTHYecKoe BOCIUTAHME:

ACTETUYECKMM OTHOILICHHEM K MHPY, BKJIIOYas 3CTETUKY MAaTEMAaTHUYECKHUX 3aKOHOMEPHOCTEW,
00OBEKTOB, 3aJad, pEIICHUH, pacCyKICHHI; BOCIPUUMYHMBOCTHIO K MATEeMAaTUYECKUM acHeKTaM
pa3IMYHBIX BUJIOB UCKYCCTBA.

PDu3nyeckoe BOCIUTAHHE:

c(hOpMUPOBAHHOCTHIO YMEHHUSI MPUMEHATh MATEMaTHYECKHWE 3HAHUS B HMHTEpEcax 370pOBOTO U
Oe3omacHoro oOpas3a >KM3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3/J0POBBIO (30pOBOE MHUTAHHUE,
cOamaHCUPOBAHHBINM PEXUM 3aHATUN M OTHbIXa, peryispHas (uznueckas aKTUBHOCTH); (DU3HUECKOTO
COBEPILICHCTBOBAHMS, TP 3aHATUAX CIIOPTUBHO-030POBUTEIBHOMN AEATEIbHOCTHIO.

TpyaoBoe BocnnuTaHue:

TOTOBHOCTBIO K TPYIdy, OCO3HAaHHEM IICHHOCTH TPYAOIIOOWs; MHTEPECOM K pa3iIHYHbIM cdepam
npo(hecCHOHANBFHOM AESTENbHOCTH, CBSI3aHHBIM C MAaTeMaTUKOW M €€ MPHIOKEHUSIMH, yMEHUEM
COBEpINAaTh OCO3HAHHBIA BBHIOOp Oyaymier mpodeccurt M peann30BBIBATH COOCTBEHHBIE KU3HEHHBIC
TJIaHBI, TOTOBHOCTBHIO M CIIOCOOHOCTBIO K MaTeMaTH4YeCKOMY OOpa30BaHHIO M CaMOOOpa30BaHUIO Ha
IPOTSHKEHUU BCEW JKU3HHU; TOTOBHOCTBIO K AKTMBHOMY YYaCTHUIO B PEUICHUU MNPAKTUYECKUX 3a]ad
MaTeMaTUYeCKOW HaIllpaBIE€HHOCTH.

IKO0JI0TrHYecKOe BOCIIUTAHME:

c(hOPMUPOBAHHOCTBHIO ~ IKOJIOTHYECKON  KYJIbTYphl, TMOHUMAaHHWEM  BIMSHHUS  COIHMAJIBHO-
SKOHOMHYECKUX MPOIIECCOB HA COCTOSIHHE MPUPOIHON U COLMATBHON CPeIbl, OCOZHAHUEM TII00aTBLHOTO
XapakTepa HKOJIOTMYECKUX MpoOJieM; OpHeHTalueld Ha NPUMEHEHHEe MaTeMaTWYeCKUX 3HAHWM IS
pereHust 3a1a4 B 00JIaCTH OKPYKAIOIIEH Cpesbl, TIAHUPOBAHMS MOCTYIKOB M OIIEHKA MX BO3MOKHBIX
MOCJIEACTBUM JJISI OKPY>KAOUIEN CPEIBI.

ILleHHOCTH HAYYHOI'0 MO3HAHUA:

c(OpPMUPOBAHHOCTHIO MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Ppa3BHUTHUS
HayKH W OOIIECTBEHHOM MNPaKTHUKHU, NMOHMMaHUEM MAaTeMaTH4YeCKOW HayKH Kak cdepbl 4eroBeuecKOon
JESATEIBHOCTH, JTAllOB €€ Pa3BUTUS M 3HAYMMOCTH JUIS Pa3BUTHUs LIMBUIIN3ALMU; OBIIAJICHUEM SI3BIKOM



MaTeMaTUKd M MaTEMaTU4YECKOM KyJIbTypOM Kak CpEACTBOM IIO3HAHMS MHpPA; TOTOBHOCTHIO
OCYLIECTBIIATH IIPOEKTHYIO U UCCIIEN0BATEIBCKYIO AEATEIIBHOCTh HHANBUIYAIBHO U B IPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe PEe3yNbTaThl OCBOCHUS TNPOTpaMMbl  yueOHOro mpeamera «MaTeMaThKay»
XapaKTepU3YIOTCSl OBJIAJICHUEM YHUBEPCAIbHBIMU HO3ZHABAMENbHBIMU OCliCMUAMU, VHUBEPCATIbHbIMU
KOMMYHUKAMUBHBIMU OCLICMUAMU, VHUBEPCATbHIMU Pe2YIAMUBHbIMU 0eUCMBUIMU.

1) Vuueepcanvuvie noznasamenvHvle Oeilicmeus, obecneuusarom @opmuposanue 6a308blx
KOCHUMUBHBIX ~Npoyeccos o0yyaowuxcs (oceoenue Memoo08 NO3HAHUS OKPYHCAIOue20 Mupa;
npuUMeHeHue J102UYeCKUX, UCCIe008amenbCKUX onepayuil, ymeHull pabomams ¢ ungopmayueti).

Ba3oBble JJornueckue aeiicTBu:

® BBIIBISATH M XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKH MAaTEMaTHUYECKUX OOBEKTOB, TIOHATHUH,
OTHONIICHUNA MEXIy TOHATUAMU; (HOPMYIHPOBATH ONPEICICHUS MOHSATHH, YCTaHABIMBATH
CYIIIECTBEHHBIN MPU3HAK KJIAaCCH(PUKAIIUU, OCHOBAHUS JIIsl 0000IIEHNS U CpaBHEHUS, KPUTEPUU
MPOBOAMMOIO aHAJIN3A;

® BOCIPHHHMATH, (OPMYJIUPOBATH H TPEOOPA3OBHIBATH CYXKICHHS: YTBEPAUTCIbHBIC U
OTpUIaTeNIbHbIE, eAMHUYHBIC, YACTHBIE U OOIIHE; YCIOBHBIC,

® BBIABIATh MAaTEMaTHYCCKHUE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W IPOTHUBOpEYUs B (haKTax,
JMaHHBIX, HaAONIONEHUSAX U YTBEPXKICHUAX; TMpeAsiaraTb KpPUTEPUU I BBISIBICHHS
3aKOHOMEPHOCTEH U IPOTUBOPEUHIA;

e JenaTh BBIBOJABI C HCIIOJIb30BAHMEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX W HHIYKTHBHBIX
YMO3aKIIOUEeHUN, YMO3aKIIFOUEeHUH 110 aHAJIOTUH;

® [POBOJUTH CaMOCTOSITEIBHO J0KA3aTeNbCTBA MATEMAaTHYECKHX YTBEPXKIEHUH (MpsSMbIE U OT
MPOTUBHOTO), BBICTPAWBATH APTyMEHTAIUIO, MPHUBOJIUTH TPHUMEPhI ¥ KOHTPIPHMEPHI,
000CHOBBIBATh COOCTBEHHBIC CYXKICHHS M BHIBOJIBI;

e BbIOMpaTh crnoco0 pemieHHs] yueOHOW 3adauu (CpaBHUBATh HECKOJIbKO BAPUAHTOB PELICHMUS,
BEIOMpaTh HAHOOJIee TIOIXO SN C YIETOM CaMOCTOSTEIIEHO BBIJICIICHHBIX KPUTEPUEB).

ba3zoBble ucciiegoBaTe/IbCKHeE 1eHCTBUA:

® HCIIOJIB30BAaTh BOMPOCHl KaK HCCIICIOBATEIILCKUN WHCTPYMEHT TO3HaHUS; (OpPMYIHpPOBATH
BONPOCHI, (PUKCUPYIOUIHE MPOTUBOPEUYUE, MPOOIeMy, yCTaHABIMBaTh HCKOMOE U JIaHHOE,
dbopMUpPOBATH THIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIUIO, MHEHHE,

® MPOBOJUTH CAMOCTOSITENILHO CIUIAHUPOBAHHBIN YKCIIEPUMEHT, UCCIIEIOBAHHE TI0 YCTAHOBJICHHUIO
OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, SBIICHUS, IMPOIECCA, BBIIBICHUIO 3aBUCHMOCTEH
MEXTy 00BEKTaMH, SBICHUSMH, IPOIIECCAMU;

® CaMOCTOSATENHHO (OPMYITUPOBATH OOOOIICHWS W BBIBOJLI IO pE3yJIbTaTaM IPOBEIAEHHOTO
HAOJTI0ICHUS, MICCIICOBAHHUS, OIICHHBATH JIOCTOBEPHOCTH MOJIYUEHHBIX PE3yJIbTAaTOB, BEIBOJIOB U
0000I1IEHMI;

® [IPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE MPOIECCa, a TAKKE BBIJIBHTATh MPEAMOIOKCHHSI O €ro
pPa3BUTUU B HOBBIX YCIIOBUSIX.

Pabora ¢ nnopmanmeii:

® BBIIBIATH ACPUIUTH WHPOPMAIIMU, JAHHBIX, HEOOXOMUMBIX /IJIsi OTBETa Ha BOMPOC M IS
pelleHus 3a1a9H;

e BBIOMpaTE  HHPOPMAIMIO W3  UCTOYHUKOB  PA3IMYHBIX  THUIIOB, AHAIU3UPOBATH,
CUCTEeMAaTH3UPOBAaTh ¥ HHTEPIPETUPOBATH HWHQPOPMAIUIO PANITMYHBIX BUAOB U (OpM
MIPEJICTaBJICHHS,

® CTPYKTYpHpPOBaTh HH(OPMAIHIO, MPEACTABIATh €€ B PA3IMYHBIX (opMax, WILTIOCTPHUPOBATH
rpaduyecku;



2)

OILICHUBATh HAAEKHOCTh MH(POPMALIMH 110 CAMOCTOATEIBHO C(HOPMYIUPOBAHHBIM KPUTEPHUSIM.
Vuusepcanvnvie KOMMYHUKAmMuGHble Oelicmsus, obecneuugarom coopmuposanHocmy

COYUATILHBIX HABLIKOB 00YUAIOUIUXCSL.
Oo01menue:

BOCIPUHUMATH U (OPMYIUPOBAThH CYXKACHUS B COOTBETCTBUHU C YCIOBHUSIMH U LIETISIMHU OOIICHUS;
SCHO, TOYHO, TPAMOTHO BBbIpaXXaThb CBOIO TOYKY 3PEHHUS B YCTHBIX M HMUCHbMEHHBIX TEKCTaX,
JIaBaTh MOSICHEHUS 110 XOJly pEUICHUs 3a/1aui, KOMMEHTUPOBATh MOJIYUCHHBIA PE3yIbTaT;

B Xoie OOCyXIeHHus 3a7aBaTb BOIPOCHI MO CYIIECTBY 0OCYXJaeMOH TeMbl, MpPOOJIEMBI,
penraemMoil 3aJlauu, BBICKA3bIBaTh MJICH, HAICJICHHBIC HAa MOUCK PEIICHUs; COMOCTABISATh CBOU
CYXKICHHS C CYXKJICHUSIMHU IPYTUX yYACTHUKOB JHMAJOra, OOHAPYKUBATh Pa3M4ue U CXOJICTBO
MO3UIHI; B KOPPEKTHOU (hopMe (HOopMyIHpOBaTh pa3HOIIACHS, CBOU BO3PAKEHUS;
NPEACTABISATh PE3YyJbTaThl PEIICHHUS 3a7aud, OKCICPUMEHTA, UCCICJAOBAHMS, MPOCKTA;
CaMOCTOSITENIbHO BbIOMpaTh (QopMaT BBICTYIUIGHHS C Y4€TOM 3a/ad Mpe3eHTaluu U
O0COOCHHOCTEH ayAUTOPHH.

CoTpyaHunuecTBo:

NOHMMAaTh M WCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW WM WHIAMBHIYaJbHOH pPabOTHI TMpPHU
pemieHnHr yY4eOHBIX 3a1ad; MPUHUMATh I1eIb COBMECTHOW JESATEIhHOCTH, IIAaHHUPOBATh
OpraHu3allii0 COBMECTHOM PabOThI, pacupeessaTh BHIbI PadOT, TOTOBAPUBATHCS, OOCYKIATh
npoIiecC U pe3yabTaT padoThl; 00001IaTh MHEHHUST HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYyHHoOBBIX ¢GopMax paboThl (00CyXkaAeHHs, OOMEH MHEHUU, «MO3TOBBIC
HITYPMBI» W HHBIC); BBIOJIHATh CBOK YacTh pabOThl MU KOOPIWHHPOBATH CBOW JICHCTBHS C
JIPYTHMH YICHAMH KOMaHbI, OIICHWBAaTh Ka4eCTBO CBOErO BKJIAJa B OOIMIMA TPOAYKT TIO
KpUTEpUsIM, CHOPMYIUPOBAHHBIM YIACTHUKAMH B3aUMOICHCTBUSI.

3) Vhusepcanvnvie pecynsamusnvle Oeticmeus, 00ecneuusaiom GopMuUposaHue CMblCIO8bIX

YCMAaHOB0K U JHCU3HEHHbIX HABbIKOB JIUYHOCNIU.
Camoopranusauus:

COCTABJIATH IJIaH, AITOPUTM PELIEHUS 3aJjauH, BBIOUPATh CIIOCO0 peIIeHus ¢ y4ETOM
UMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEN, apryMEHTHUPOBATh U KOPPEKTUPOBATH
BapHaHThI PELIEHUH ¢ y4ETOM HOBOM MH(OpMALINH.

CaMOKOHTPOJIb:

BJIa/IETh HABBIKAMU IO3HABATENbHOM pedieKCMM KaK OCO3HaHUsl COBEPILIAEMBIX JIEHCTBUH U
MBICIUTENBHBIX ~ TPOLECCOB, WX  pE3yJIbTaTOB; BIAJETh CHOCOOAMH  CaMOIIPOBEPKH,
CaMOKOHTPOJIS IIPOLIECCA U PE3YJIbTaTa PEIICHUS MaTEMaTUUECKOH 3a7a4uu;

NpEeIBUIETh TPYIAHOCTH, KOTOpPbIE MOTIYT BO3HMKHYTh HpPH pEIIeHUH 3a/ayd, BHOCUTH
KOPPEKTHBBI B JIEITEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENbCTB, JTAaHHBIX, HAWJEHHBIX OLIMOOK,
BBISIBJICHHBIX TPYJHOCTEN;

OLIEHUBATh COOTBETCTBHE Pe3yJIbTaTa LU U YCIOBUAM, OOBSICHATh IPUUHHBI TOCTHKEHUS UIH
HEJOCTM)KEHMSI ~ Pe3yJbTaTOB  JEATEIbHOCTH, HAaXOOUTh  OIIMOKY, JaBaTb  OLIGHKY
NPUOOPETEHHOMY OIIBITY.

INPEJIMETHBIE PE3YJIBTATDBI

10 KJIACC

OnepupoBaTh NOHATHUAMH: TOUYKA, IPSAMast, INIOCKOCTb.

IIpuMeHATH aKCHOMBI CTEPEOMETPUH U CIEACTBUSA U3 HUX IIPU PELIEHUU T€OMETPUYECKUX 3a/1ay.
OnepupoBaTh NOHATUAMU: NAPALIENBHOCTD U MEPIEHAUKYISIPHOCTD MPSMBIX U INIOCKOCTEH.
KnaccuduupoBaTs B3auMHOE paciojioKeHUe NPSMbIX U IUIOCKOCTEH B MPOCTPAHCTBE.



OnepupoBaTh MOHATUAMU: JBYIPAaHHBIN yroj, TpaHd JBYIPAaHHOTO yria, peOpo ABYIPaHHOTO yIJa;
JMHEHHBIA yroJ ABYTPaHHOTO YIJIa; TpaycHas Mepa JIBYTPaHHOTO yIJIa.

OmnepupoBaTh MOHATUSMU: MHOTOTPAHHHK, BBITYKJIBIH W HEBBITYKJIBI MHOTOIPaHHUK, 3JIEMEHTEHI
MHOTOT'paHHHKA, TPABUIIbHBII MHOTOTPAHHUK.

Pacno3naBate OCHOBHBIE BHJBI MHOTOIPAaHHHMKOB (IMMPaMUAd; TPU3MA, MPSIMOYTOIbHBIHI
napajuieiaenumnes, Kyo).

KnaccuduumpoBars MHOTOrpaHHUKH, BBIOMpas OCHOBAaHHS Ui KIacCU(UKAIUH (BBIMTYKIBIC H
HEBBINYKJIbIE MHOTOTPAHHUKHU; MPaBHJIbHBIE MHOTOTPAHHUKH; NpPSAMbIE M HAKIOHHBIC IPH3MBI,
napauIeIeIUIe/Ibl).

OmnepupoBaTh NOHATHAMH: CEKYIIasi INIOCKOCTh, CEUCHHE MHOTOTPAaHHUKOB.

OOBSICHATH MPUHIMITEI IOCTPOCHHS CEYCHUH, UCTIONB3YS METO]I CIIEIOB.

CTpouTh ce4eHHs: MHOTOIPAaHHUKOB METOJIOM CJICZOB, BBIIOJHATH (BBIHOCHBIC) IJIOCKUE YEPTEIKU
U3 PUCYHKOB IPOCTHIX 00BbEMHBIX (PUTYD: BUJ CBEPXY, COOKY, CHU3Y.

Pemate 3amaum Ha HaXOXKICHHWE TCOMETPHYECKMX BEIMYMH MO OOpaslaM WIH alropuTMam,
NPUMEHSS W3BECTHBIC aHATUTUYECKUE METOJBI IIPU PEIICHUH CTaHAApPTHBIX MAaTEeMaTHYSCKHX 33/1a4 Ha
BBIYMCIICHHE PACCTOSHUIA MEXIY ABYMSI TOUKaMH, OT TOYKHU JIO MPSIMOM, OT TOYKHU JI0 IIOCKOCTH, MEXKIY
CKPELIMBAOIIUMUCS MTPSIMBIMH.

Pemare 3amaun Ha HaxXO0XKJICHHWE TEOMETPHYECKUX BEIMYMH MO OOpaslaM WIH alropuTMam,
IPUMEHSS W3BECTHBIC aHAMTUYECKUE METOJbI MIPU PEIICHUH CTaHAApPTHBIX MAaTEeMaTHYECKHX 3aJad Ha
BBIYUCIICHHE YTJIOB MEXIY CKPEHIMBAIOIIUMHUCS MPSIMBIMU, MEXKIY NPSMOW M IUIOCKOCTBIO, MEXIY
IUIOCKOCTSIMH, IBYTPAaHHBIX YTJIOB.

Beramcnare 00bEMBI M IJIOIIAAM TTOBEPXHOCTEH MHOTOTPAaHHUKOB (TpH3Ma, MUpaMHIA) C
NpUMEHEHHEM (OPMYJ; BBIYUCIATH COOTHOLICHUS MEXKIy IUIOLIaJsIMH IOBEPXHOCTEH, OOBEMamMu
NOJOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATHUSMH: CUMMETPHS B TPOCTPAHCTBE; LEHTP, OChb W IIOCKOCTh CHMMETPHU;
LICHTP, OCh U TIOCKOCTh CHMMETPUH (PUTYPBI.

M3Bnekatb, mpeoOpa3oBbIBaTh W HHTEPIPETUPOBATH HHPOPMAIMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUecKuX (PUrypax, MpencTaBIeHHYIO Ha YepTeKaxX U pUCYHKaX.

[TpumeHsTh TeOMeTprYecKkrne (HaKThI U PEIISHHsI CTEPEOMETPHUYECKUX 3aj1ad, MPEAoIaratoniinx
HECKOJIbKO LIaroB PeleHMs], €CIIU YCIIOBHs IPUMEHEHU 3a/1aHbl B SIBHOM (opMme.

[TpumeHsTs mpocTeiilline MporpaMMHbIE CPEICTBA U 3JIEKTPOHHO-KOMMYHUKAIIMOHHBIE CHUCTEMBI
IIPY PEIICHUH CTEPEOMETPHUECKUX 3a/1ad.

[TpuBONTE TIPUMEPHI MATEMaTHYECKUX 3aKOHOMEPHOCTEH B NPHUPOJAE M JKU3HH, PAcllO3HABATh
IPOSIBJIIEHUE 3aKOHOB F'€OMETPUH B UCKYCCTBE.

[TpuMeHATHh MOTy4YeHHBbIE 3HAHUS Ha MPAKTUKE: aHAJIM3UPOBATh peallbHble CUTYallMM U IPUMEHSTh
U3y4eHHBIE TOHATHS B MPOIECCEe TOWCKA PEUICHUsS MaTeMaTHYeCKd CPOPMYJIMPOBAHHOW MPOOIEMEI,
MOJICIIUPOBATh pEaJbHBIE CUTYAllMM Ha SI3bIKE TEOMETPUH, HCCIEA0BAaTh IOCTPOSHHBIE MOJENH C
UCIOJIb30BAaHUEM T'E€OMETPUYECKUX MOHATHM M TeopeM, ammapara anredpbl; pelaTh MpPaKTHUYECKue
3aJ]auu, CBSI3aHHbIE C HAXOXKAEHUEM F€OMETPUYECKUX BETUYUH.

11 KJIACC

OnepupoBaTh MOHATUAMHU: IMIMHAPUYECKAs IOBEPXHOCTh, OOpasylolue IMIMHAPHUECKON
MOBEPXHOCTH; IMJIUHP; KOHUYECKas MOBEPXHOCTh, OOpa3yrolline KOHMYECKONW MOBEPXHOCTH, KOHYC;
chepuyeckas MoBepXHOCTb.

Pacnio3naBats Tena BpameHus (MUIUHAD, KOHYC, cdepa u map).

OOBSICHATH CIIOCOOBI MOTyYEHUS TeJl BpallleHusl.

KnaccugunupoBars B3auMHOE pacnoiokeHne cepsl U MI0CKOCTH.



OnepupoBaTh NOHATHUSAMU: ILIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BBICOTA CETMEHTA; LIApOBOI
CJIOM, OCHOBAHME IIAPOBOTO CJIOsI, BBICOTA IIAPOBOTO CJI0s; IIApPOBOM CEKTOP.

Bbruncnate 00BbEMBI M IUIOLIAJM IOBEPXHOCTEH Ten BpallCHUs, T€OMETPUUYECKHX Tl ¢
npUMEHEHUEM (OPMYIL.

OnepupoBaTh MOHATUSMH: MHOTOTPAaHHUK, BIUCAHHBIA B c(epy M OMHMCAHHBIA OKOJO CQepsl;
cdepa, BIUCaHHAs. B MHOIOI'PAaHHUK UJIM TEJIO BPAILIEHUS.

BbIuuciaTe COOTHOLIECHUS MEXTY IUIOIIAASIMUA TOBEPXHOCTEN M 00bEMaMU OJOOHBIX TEJI.

N300paxkaTh n3ydaembie GUTYpHI OT PYKH U C IPUMEHEHHUEM MPOCTHIX YEPTEKHBIX HHCTPYMEHTOB.

BbIMonHATE (BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB MPOCTHIX 00BEMHBIX (PUTYp: BUA CBEPXY,
cOOKyY, CHU3Y; CTPOUTb CEUCHMS TEJl BPALICHHUS.

W3Bnekarb, HMHTEPNPETUPOBATH M NPeoOpa3oBbIBATH HMHMOPMALMIO O MPOCTPAHCTBEHHBIX
reoMeTpUUECKuX (PUrypax, MpeacTaBICHHYIO Ha YePTeKaxX U pUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BBINONHATE EHCTBUSA CIOKEHUS BEKTOPOB, BBIUMTAHUS BEKTOPOB M YMHOMKEHHUS BEKTOpa Ha
YHCII0, OOBACHATh, KAKUMU CBOWCTBAMH OHM 00J1aJJatoT.

IIpuMeHATh paBUIIO NapasuIeICINIIE A,

OnepupoBaTh HNOHSTUSIMU: JEKApTOBbl KOOPAMHATHI B IPOCTPAHCTBE, BEKTOpP, MOAYJIb BEKTOPA,
PaBEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOpA, YroJl MEXKIY BEKTOPAaMH, CKAIIPHOE IPOM3BEICHHE
BEKTOPOB, KOJUJIMHEAPHBIE U KOMIUIAHAPHBIE BEKTOPBI.

Haxomute cymMMy BEKTOpPOB U IPOU3BEACHHE BEKTOpAa HA YHUCIO, YroJl MEXAY BEKTOpaMy,
CKAJIIPHOE MPOU3BEACHUE, PACKIIAIbIBATh BEKTOP I10 ABYM HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh IUIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOpAMHAT.

[TpumensTh reoMeTpudeckue (akThl U PELICHHUs] CTEPEOMETPUUYECKUX 3ajiay, MPeAroaratoinmx
HECKOJIbKO LIaroB PEeLICHMs], €CIIM YCIIOBUS IPUMEHEHNUS 33/IaHbl B IBHOM (opMe.

Pemates npocreiimme reoMeTpuIecKue 3a1a4y Ha IPUMEHEHNE BEKTOPHO-KOOPAUMHATHOTO METO/IA.

Pemarp 3ajaun Ha JOKAa3aTEIbCTBO MaTEMaTUUYECKUX OTHOLIEHUHN U HAXOXKICHUE T€OMETPUUYECKUX
BEJIMYMH 10 00pa3liaM WM aJIrOpUTMaM, HPUMEHssl U3BECTHbIE METOJbl NPHU PELICHUU CTaHJapTHBIX
MaTE€MaTUYECKHX 3a/1a4.

IIpuMeHATh TpoCTEHIINE MPOTPAMMHBIE CPEACTBA U DJIEKTPOHHO-KOMMYHHUKALIMOHHBIE CHCTEMBI
IIPU PELIEHUN CTEPEOMETPUYECKUX 3a1a4.

IIpuBOoAUTE IIPUMEPHI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEH B IIPUPOJAE U JKU3HM, PACIO3HABATH
IIPOSIBIICHUE 3aKOHOB F€OMETPUH B HCKYCCTBE.

[IprMeHATh MOJy4YEHHBIE 3HAHWS HA IPAKTUKE: aHAIM3UPOBATh PEAIBHBIE CUTYallUH W IPUMEHATH
U3y4eHHbIE TOHATHUA B IpoOIlecce MOUCKAa PELIeHHs MaTeMaTHYecKd CPOpPMYJIHPOBAHHOW MpPOOIEMBI,
MOJEIINPOBATh DPEAIBHBIE CUTYyallUM Ha s3bIKE TI'€OMETPUHU, HUCCIEN0BATH IIOCTPOCHHBIE MOJIEIHU C
UCIIOJIb30BaHUEM T€OMETPUUYECKHUX IOHATUH W TEopeM, ammapara airedpbl; pemarb NpaKTHYECKue
3a/1a4u, CBSA3aHHBIC c Hax0KJICHUEM r€OMETPUYECKHUX BEIINYU



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
Koaun4yectBo yacos
Ne HaumMeHoBaHue pa3iejioB H TeM
KourpoJubnbie | IIpakTHyeckue
n/m NPOrpaMmblI Bcero
padoThI padoTsI
1 BBenenue B ctepeoMeTpuio 10
[TpsiMble U MIIOCKOCTH B
2 npoctpanctse. [lapamiensHOCTh 12 1
IPSIMBIX U IIJIOCKOCTEU
3 [TepnieHAUKYIAPHOCTD MPSIMBIX U 12
IJIOCKOCTEN
4 YTabl MEXIY IPSIMBIMA U 10 1
IUIOCKOCTSIMU
MHororpaHHUKH 11
O0bEMBI MHOTOI'PaHHUKOB 9
7 [loBTOpEHUE: ceueHus, pacCTOSAHUS U 4 1
YTJIbL
8 0
OBUIEE KOJIMYECTBO YACOB I10 68 5 0
I[MTPOI'PAMME
11 KITIACC
KosmmuecTBo yacos
HanmenoBaHue pa3jeioB U TeM
Ne ni/m Konrtpoasnbsie IIpakTnueckue
MPOrpaMMbI Bcero
padoThI padoTsbI
Tena Bpamenus 12
O0bEMBI TEN 5 1
3 BekTopbl 1 KOOpIMHATEHI B 10 1
IPOCTPAHCTBE
4 [ToBTOpenue, 06001IIEHNE, 7 1
cucTeMaTH3anys 3HaHUH
OBUIEE KOJIMYECTBO YACOB I10 34 3 0

[TPOI'PAMME




MNOYPOYHOE IIJIAHUPOBAHUE
10 KITACC reomerpust

KoanuectBo yacos
Nen/m  Tema ypoka
Bcero KonTposbHbie padoThl

OCHOBHBIE TIOHATHS CTEPEOMETPUU: TOUKA,

npsiMasi, INOCKOCTh, TPOCTPAHCTBO.

1 [IpaBuna n300pa>keHUsI HA PUCYHKAX: 1
n300paKeHsI TUIOCKOCTEH, MapauieIbHbBIX

NPSMBIX (OTPE3KOB), CEPEIMHBI OTPe3Ka

IlonsaTus: NepeceKaromuecs 1miI0CKOCTH,
MEPECEKAIMNECA IIpsAMas U IJIOCKOCTb

IlonsaTus: NepeceKaromuecs 1mI0CKOCTH,
NnepeceKarommecsa npsamasi 1 rmiI0CKOCTb

3HaKOMCTBO C MHOTOT'paHHUKAMH,
4 M300pakeHHE MHOTOTPAaHHUKOB Ha 1
PHUCYHKaX, Ha IPOCKIIMOHHBIX YEPTEIKAX

HauvanbHble cBeACHUS O KY6C U IIUpaMuac,

5 uX pa3BEPTKU U Mojenu. CeueHus 1
MHOTOT'PaHHHKOB

HavanbHble cBeieHus 0 KyOe U nupamu/ie,
6 ux pa3BeépTku U Mozenu. CedeHus 1
MHOI'OI'PaHHHUKOB

[TonaTne 06 aKCHOMAaTUYECKOM ITOCTPOSHUH
7 CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUN U 1
CJIEICTBUS U3 HUX

[ToHsiTHE 00 aKCHOMATHYECKOM MMOCTPOCHUU

8 CTCPCOMETPHUUN: AKCUOMBI CTCPCOMCTPUH U 1
CJIICACTBHA U3 HUX

[ToHsiTHE 00 aKCHOMATHYECKOM IIOCTPOCHUUN

9 CTCPCOMETPHUUN: AKCUOMBI CTCPCOMCTPUH U 1
CIICACTBHUA U3 HUX

[TonsiTHE 06 aKCOMaTUYECKOM IOCTPOECHUHU
10 CTEPEOMETPUN: AKCUOMBI CTEPEOMETPUU U 1
CIIEICTBUSA U3 HUX

B3anMHOe pacnionoxeHue npsMbIX B
11 MPOCTPAHCTBE: MEPECEKAOIINECH, 1
napajuleJIbHbIE U CKPEIMBAOIINECs PSIMbIe

[TapannensHOCTh NPSIMBIX U TUIOCKOCTEN B
MPOCTPAHCTBE: NapaliesIbHbIE MPSIMBIE B

12 IPOCTPAHCTBE; MAPATIEIBHOCTD TPEX 1
IPSMBIX
[TapannenbHOCTh NPSAMBIX M IUIOCKOCTEH B

13 npoctpancTse: [lapamiensHoCTh NpsMoOl 1 1

IIJIOCKOCTH




14

VYTIibl ¢ cOHaNpaBiIeHHBIMU CTOPOHAMU

15 Yron Mexay NpsSMbIMU B IPOCTPAHCTBE

16 VYron Mexay nNpsSIMbIMU B IPOCTPAHCTBE

17 [TapannenabHOCTh MIIOCKOCTEH:
napasuieNbHbIe II0CKOCTH

18 CBolicTBa napasuieIbHbIX IUIOCKOCTEN
[Ipocreiimue MpoCcTpaHCTBEHHBIC (DUTYPHI

19 Ha TJIOCKOCTH: TETPa’p, KyoO,
napajuieJenunes

20 [TocTpoenue ceueHuit

21 [locTpoenue ceuenumii
KonTponbhas pabota no teme "lIpsmMble u

22 IUIOCKOCTH B IIPOCTPAHCTBE.
[TapamienbHOCTh MPSAMBIX U IJIOCKOCTEH"
[leprieH IUKYISAPHOCTD MPSMOM U

23 IUIOCKOCTH: MIEPIECHAUKYIISIPHBIE TPSMBIE B
MIPOCTPAHCTBE

24 [Tpsimble mapanieabHbie U
NEePIEeHIUKYISIPHBIC K MIIOCKOCTH

o5 [IpssmMble napaienbHble U
NEePIEeHIUKYIIIPHBIE K IIIIOCKOCTH

26 [Tpu3Hak neprneHIuKyIIpHOCTH MPSIMON U
TUIOCKOCTH

97 [Ipu3Hak nepneHaAuKyJIApHOCTH IPSIMOU U
IJIOCKOCTH

28 Teopema o psIMO¥ NTEPIIEHAUKYIISIPHON
IJIOCKOCTH

29 TeopeMa 0 IpsAMO¥ NEPIIEHAUKYIAPHOU
IJIOCKOCTH

30 TeopemMa o0 psIMOM NEPIIEHANKYISPHON
IJIOCKOCTH
[lepnenukynsip ¥ HaKJIOHHBIE: PACCTOSHUE

31 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
PSIMOM J10 IIJIOCKOCTH
[lepnienquKysip U HAKJIOHHBIE: PACCTOSIHUE

32 OT TOYKH JI0 MIJIOCKOCTH, PACCTOSIHUE OT
IPSAMOM 10 TIJIOCKOCTH
[lepnieHquKysIp U HAKJIOHHBIE: PACCTOSIHUE

33 OT TOYKH JI0 MIJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 70 TJIOCKOCTH
[leprieHauKYNIAp M HAKIOHHBIE: PACCTOSHUE

34 OT TOYKH JI0 MJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM 70 TJIOCKOCTH

35 VYTIbl B IPOCTPAHCTBE: YIOJ MEXKIY MPsIMON




" IIJIOCKOCTBIO

36

JIByrpaHHBIN yroJl, TMHEHHBIN Yroj
JBYTPaHHOIO yria

37

38

39

JIByrpaHHBIN yroJl, TMHEHHBIN Yroj
JIBYTPAHHOI'O yIJla

[leprieHANKYASIPHOCTD IJIOCKOCTEI:
MPU3HAK NEPIECHIUKYISIPHOCTH ABYX
IJIOCKOCTEN

[leprieHANKYASIPHOCTD IJIOCKOCTEI:
MPU3HAK NEPIEHIUKYISIPHOCTH ABYX
IIJIOCKOCTEN

40

[IepnieHAUKYIAPHOCTD INIOCKOCTEMN:
IIPU3HAK NEPIEHIUKYIIPHOCTU ABYX
IIJIOCKOCTEN

41
42

Teopema 0 TpEX nEepHEHAUKYIIIPAX

Teopema o0 TpEX nepHeHAUKYIApax

43

44

45

46

47

Teopema 0 TpEX nMEepHEHAUKYIIIPAX

KonTponbhas pabota no remam
"IlepneHUKYISIPHOCTD MPSAMBIX U
wiockocTe" 1 "Vl MexXAy OpSMbIMU U
10CcKOCTAMU"

ITonsTue MHOI'OI'paHHHKa, OCHOBHBIC
OJIEMCHTBI MHOT'OI'PaHHUKA, BBIITYKIIBIC 1
HCBBITYKJIBIC MHOTOTPaHHHKH, pa3BépTKa
MHOTI'OrpaHHHUKa

[Tpusma: N-yrospHas npu3Ma; rpaHu U
OCHOBaHUS IPU3MBL; IIPsIMasi U HAKJIOHHAs
pU3Mbl; OOKOBas U MOJIHAS IOBEPXHOCTh
MPU3MBI

[Tapannenenunesn, NpsMOYTOIbHBIN
napajuleJeuIe] U ero CBOMCTBa

48

[Inpamuia: N-yrosapHas NUpaMuia, TpaHy U
OCHOBaHUE MUpPaMUJIbl; OOKOBasl U MOJIHAS
IIOBEPXHOCTh NMUPAMU/IbI; IPABWIIBHAS U
yced€HHas MUpaMuaa

49

[IpaBuiIbHBIE MHOTOTPaHHUKHU: TTOHSTHE
MPABUJIBHOTO MHOTOTPaHHUKA; TPaBUIIbHAS
npu3Ma U MpaBUIbHAS TUPaAMHJIA;
IpaBUJIbHAS TPEYTOJIbHAS MUpaMUIa U
NPaBUIBHBIN TETpasip; Kyo

50

51

[IpencraBnenue o mpaBUIIbHBIX
MHOTOTPaHHHUKAX: OKTadIp, AOJAEKadIp 1
HUKOCadIP.

CI/IMMCTpI/Iﬂ B IIPOCTPAHCTBC: CUMMCTPUS
OTHOCUTCIIBHO TOYKH, HpHMOﬁ, TIIIOCKOCTH.




DIeMEHTHI CUMMCTpPUU B IIMpaMuaax,
napauiClicnmIcaax, nmpaBUJIbHBIX

MHOTOTPaHHHKAX
59 Brruncienue 371€eMEeHTOB MHOTOTPAHHHUKOB: 1
pEOpa, TuaroHaiu, yribl
[Tnomaae 6OKOBOI MOBEPXHOCTH U IMOJTHON
53 MOBEPXHOCTHU MIPSIMOM TIPU3MBI, TUIOIIATH 1
OCHOBaHUH, TeopeMa 0 OOKOBOIA
MOBEPXHOCTHU MPSIMON TIPU3MBI
[Tnomanas 60KOBOI MOBEPXHOCTH U
54 MOBEPXHOCTH MIPABIIILHOM MUPAMUJIBI, 1
TeopeMa O IUIOIAI OOKOBOM MOBEPXHOCTH
yCeuEHHOM MUpamMuIbI
55 KontponbHast pabora o Teme 1
"MHororpanHuKu"
56 [TonsiTre 06 06bEMeE 1
S7 O06BEM TUpamMuabl 1
58 O0BEM nupamMu b1 1
59 O0BEM TUpamMu bl 1
60 O06BEM upamMu b1 1
61 O0BbEM TPU3MBI 1
62 O0BEM TTPU3MBI 1
63 O0BEM TTPU3MBI 1
64 KonTponbhas pabota no teme "OOBEMBI 1
MHOT'OTPaHHUKOB"
[ToBTOpenue, 06o0IIEHNE cCUCTEMaTH3aIUs
65 3Hanuid. [TocTtpoeHne cedenuii B 1
MHOTOTPaHHHUKE
[ToBTOpenue, 0600IIEHNE CUCTEMAaTH3aIUs
3HaHUU. BpIYKCIIEHHE PACCTOSIHUI: MEXKIY
66 JIBYMSI TOYKaAMH, OT TOYKH JI0 TIPSIMOH, OT 1
TOYKH JI0 THIOCKOCTH, MEXKTY
CKPEIIHUBAIOIIUMUCS TIPSIMBIMU
67 Wrorosas koHTposibHas paboTa 1
[ToBTOpEeHUE, 0600IICHNE CHCTEMATHU3AIIHS
3HaHUU. BBIYKCIIEHHE YTIIOB: MEXKIY
68 CKPEIIMBAIOIIUMHUCS IPSIMBIMHU, MEKITY 1
MPSIMOY U TNIOCKOCTBIO, IBYTPAHHBIX YTIIOB,
YTIJIOB MEXIY TUIOCKOCTSIMH
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




11 KIIACC reomerpus

Ne ni/n

Tema ypoka

Cdepa u map: ueHTp, paanyc, Iuamerp;
IJIOIA/Ib TIOBEPXHOCTHU Chepbl

KoaunuyecTBO 4acoB

Bcero KonTposbHbie padoThl

BsaumMnoe pacrionoxxenue chepsl u
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; miomans cepsl

N3o0paxkenue cdepsl, mapa Ha
mockoct. CeyeHus mapa

unuHapudeckas TOBEPXHOCTb,
o0pa3yrolne UIMHIPHIECKOI
MMOBEPXHOCTHU, OCh IMJIMHIPUICCKOMN
MTOBEPXHOCTH

HunuHap: ocHOBaHMS B OOKOBas
MOBEPXHOCTh, 00pa3ymoIlias 1 och;
Iomaas OOKOBOU U IOJHOM
MTOBEPXHOCTH

N300paxkeHne MUINHAPA HA TIIOCKOCTH.
Pazpéprka nmmnapa. Ceyenus

IUIUHAPA (TJIOCKOCTHIO, TapaJlIeIbHOM
WJIH TIEPIEHAUKYISIPHOM OCH IIHIIMHIPA)

Konnueckas moBepXHOCTh, 00pa3yromme
KOHHUYECKOU MMOBEPXHOCTHU, OCb U
BEpIIIMHA KOHUYECKOW TTOBEPXHOCTHU

10

11

Konyc: ocHOBaHue U BepiInHAa,
o0pa3yromias ¥ 0Ch; IIOLAlb OOKOBOW U
ITOJTHOW ITOBEPXHOCTH

VYceu€HHbI KOHYC: 00pa3yromme u
BBICOTA; OCHOBaHMs U OOKOBast
IIOBEPXHOCTh

N300pakeHne KOHyca Ha MIOCKOCTH.
Pa3Béprka koHyca. CeueHus KoHyca
(TIIOCKOCTHI0, NMapalIeIbHOM
OCHOBAHUIO, U TNIOCKOCTBIO,
MPOXOJAIIeH Yyepe3 BEpIINHY)
KomOuHnanus ten BpameHus u
MHOTI'OTPaHHUKOB

12

MHoOrorpanHuK, OMCaHHBIA OKOJIO
cdepsr; cepa, BnucaHHAs B
MHOTOTPaHHHK WIN B TEJIO BPALEHUS

13

TToustue 00 00bEMe. OCHOBHEBIE
CBOIiCTBA 00BEMOB TEN




14

O06bEM IUIMHIpA, KOHYCa

15

O06bEM mapa u wiomaas cheps

16

[Tomo6HBIE TeNa B MPOCTPAHCTBE.
CoOTHOIICHUST MEXTY TLTOMIAISIMHI
MMOBEPXHOCTEH, 00BEMAMHU MOAO0HBIX
Ten

17

18

Konrponsnas padora no remam "Tena
Bpamenus" u "O0beMbl Ten"

BGKTOp Ha IJIOCKOCTHU U B IIPOCTPAHCTBEC

19
20

21

CloXCHHE U BBIUNTAHHUC BCKTOPOB
VMHOXEHIE BCKTOpPA Ha YHCJIO

PasnoxxeHue BekTopa 1o Tpém
HEKOMIUTaHapHBIM BekTopam. [IpaBuiio
napajuiefienuneaa

22

Pemenune 3ama4, CBSI3aHHBIX C
IIPUMEHEHHEM IIPABUII JCHCTBUH C
BEKTOpaMH

23

24

25

[IpssmoyronbHasi cucreMa KOOpAUHAT B
npoctpancTse. KoopanHatel BEKTOpa.
[Ipocreiimne 3axa4n B KOOpAMHATAX

VYron mexnay Bekropamu. CkaispHoe
MIPOU3BEJICHNE BEKTOPOB

Boruncnenue yriioB Mex1y NpsIMbIMU U
IJIOCKOCTSIMU

26

27

28

KoopanHaTHO-BEKTOPHBINA METOT ITPH
pPELIEHNH TEOMETPUYECKUX 3a7a4

KonrtponbHas pabora o Teme "BekTopbl
U KOOPAMHATHI B IPOCTPaHCTBE"

[ToBTOpenue, 0600IIEHNE U
cucremMarusanus 3HaHui. OCHOBHbIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUH

29

[ToBTOpeHue, 0600IIEHNE U
cucremMarn3anus 3HaHui. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

30

[ToBTOpeHue, 0600IEeHNE U
cUCTEMAaTH3ans 3HAaHUNA. 3a1aun
TUTAHUMETPUHU M METOJIBI HX PEIICHUS

31

32

[ToBTOpeHue, 0600IEeHNE U
cUCTEMAaTH3ans 3HAaHUNA. 3a1aun
TUIAHUMETPUHU M METOJIBI HX PEIICHUS

[ToBTOpeHme, 06001IEeHNE 1
cucreMaru3anus 3HaHuii. OCHOBHbBIE
¢burypsl, pakThl, TEOPEMBI Kypca
CTepEOMETPUH




33 HroroBast koHTpoabHAs paboTa 1 1

34 [ToBTOpenue, 0600IIEHNE U
cucTeMaTu3alus 3HaHUu|

OBIIEE KOJIMYECTBO YACOB I1O

I[TPOT'PAMME 34 3

YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

* Maremaruka: anreOpa U Havyajla MaTEMaTHUYECKOTo aHaln3a, reometpus. ['eomerpus, 10-11
knaccwl/ Atanacs JI.C., byry3oB B.®., Kagomies C.b. u npyrue, AkuponepHoe o0I1ecTBO
«M3natenbcTBO «IIpocBerieHue»

MareMaTturka: aredpa v Hayajga MaTeMaTHYECKOTO aHanu3a, reomerpus. I'eomerpus, 10-11
knaccel/ Atanacst JI.C., byry3oB B.®., Kagomues C.b. u npyrue, AkunoHepHoe 00111ecTBO

«M31aTeabcTBO ((HpOCBCH_IeHI/IC»

METOANYECKHUE MATEPUAJIBI U1 YYUTEJIA

MeTOoJInYecKasi InTeparypa

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET







