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MNOACHUTEJBHASA 3AIINCKA

Pabouast mporpamma yueOHOTO Kypca «['eoMerpusi» 0a30BOTO YpOBHS IS
obyuaromuxcss 10 —11 kmaccoB pa3paborana Ha ocHoBe DeaepanabHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAAPTa CPETHEr0 O0IIero oOpa3zoBaHusl,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, MPEHABABIIEMBIX K
MaTEeMaTUYeCKOMY O0pa30BaHUIO, W TPAAMIMN POCCUICKOTO 00pa3zoBaHUS.
Peanuzanus nmporpaMMbl 00ecrieyMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETCHIIUSIMH,
COCTABJISIIOIIMMHU OCHOBY JIJII CaMOpPa3BUTHS M HENPEPBIBHOIO 00pa3oBaHUS,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W IIO3HABATECIIBHOTO Pa3BUTHS
JUYHOCTH 00YJarOITHXCS.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM Ha YpPOBHE CpPEAHEro OOILEero
oOpa3oBaHMsl OO0YCJIOBJIEHA MPAKTUUYECKOM 3HAYMMOCTBIO METAIllPEIMETHBIX U
NPEIMETHBIX PE3YJIbTATOB OOYyYEHHs] T€OMETPUU B HANPABJICHHH JIMYHOCTHOTO
pa3BUTHs OO0y4aromuxcs, (popMHUpOBaHUS (YHKIUOHAIBHOM MaTeMaTHYECKOU
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUeOHbIX NUCHUIUIMH. Pa3zButue y oOydaromuxcs
IIPaBUIBHBIX IPEACTABICHUM O CYIIHOCTH W IIPOUCXOXKJICHUU TIE€OMETPUYECKHUX
aOCTpaKIMii, COOTHOIIEHHH PEATbHOIO M UACAIBHOIO, XapaKTepe OTPaKECHHUS
MaTeMaTUYECKON HAYKOH SIBJIEHUU U ITPOLECCOB PEAIBHOTO MUPA, MECTE T€OMETPUN
B CUCTEME HayK M POJIM MATEMATUYECKOTO MOJIETMPOBAHUS B HAYYHOM MTO3HAHUU U
B IIPAKTHKE CTIOCOOCTBYET (POPMUPOBAHHUIO HAYYHOT'O MUPOBO33PEHUS YUALLIUXCSI, a
TaK)K€ KayeCTB MBILIUICHUS, HEOOXOIUMBIX U1 aJanTallid B COBPEMEHHOM
oO1IEeCTBE.

['eomeTtpust siBAsieTCs OAHUM M3 0Aa30BBIX MPEIMETOB HAa YPOBHE CPEIAHETO
oOmiero oOpa3oBaHUs, TaK Kak OOECIEeYMBAET BO3MOXKHOCTh H3yYEHHUS Kak
JUCLUIUINH €CTECTBEHHO-HAYYHOW HAIPABIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIeHHE, (HOpPMUPYEMOE MpPU H3YYEHHHU OOYYaroIUMUCS
MOHATUHUHBIX OCHOB F'€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUN
B XOJI€ pELIEHUs T€OMETPUUYECKUX 3a7ady, YMEHHUE BBIJIBUTaThb M OIPOBEPraTh
TUIOTE3bl HEMOCPEACTBEHHO HCIOIB3YIOTCS IMPU PEIICHHH 3a7a4 €CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHHne OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 00JacTsaX AesATeNbHOCTH 4YesnoBeka. OpHeHTalusl 4YeloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOJAMMOE YCIOBUE €ro COIHaIbHOTO ObITHS, Gdopma
OTPaXEHUSI OKPY’KAOLIET0 MHUPA, YCIOBHE YCHEHUIHOTO MO3HAHUS W AKTHBHOTO
npeobpazoBaHusi  JA€WCTBUTENBHOCTH. OmepuUpoBaHUE  MPOCTPAHCTBEHHBIMU
oOpa3zamu 00bEIUHSET pa3Hble BUIbI yUeOHOM U TPYAOBOMU JAESTEIILHOCTH, SBIISIETCS



OJHUM M3 TPO(ECCHOHATBFHO BAXXKHBIX KayeCTB, MOATOMY akKTyajbHa 3ajada
dbopMupoBaHus y  OOyYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBIIUICHHS  Kak
Pa3HOBUJHOCTH OOpA3HOTO MBIIUICHUS — CYHIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUYECKON AESITENIBHOCTH IO MHOTUM HAIPABJICHUSIM.

Ilenp ocBoeHMs mporpaMMmbl yueOHOro kypca «l'eomeTpuss» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOLIEKYJIbTYpHOE pa3BHUTHE
oOyuaroluxcs yepe3 00ecrnedeHre BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BAHHUS
CUCTEMAaTUYECKUX TEOMETPUYECKMX 3HAHUH M JIEHCTBUM, clenu(UIHBIX
IrE€OMETPUH, BO3MOXKHOCTM  YCIIEIIHOTO  MPOAODKEHUS  00pa3oBaHUs IO
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C IIPUKJIAIHBIM UCIIOJIb30BAHUEM IT'€OMETPHUH.

[IporpaMmMa 1o reoMeTpuu Ha 0a30BOM YpOBHE NIpeIHA3HAYCHA MJIs
00y4aroluxcs CPeHEN MIKOJIbI, HE UCIBITHIBABIINX 3HAUYUTENBHBIX 3aTPyIHEHUN
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaroiiuecs Ha
0a30BOM YpOBHE JOJIKHBI OCBOUTH O0IIIME MAaTEMAaTUUECKUE YMEHHUS, CBSI3aHHBIE CO
cenu(PUKON TeOMETPUU U HEOOXOAUMBIE IJIA KU3HU B COBPEMEHHOM OOIIIECTBE.
Kpowme 3T0T0, OHI NMEIOT BO3MOKHOCTh H3yYUTh T€OMETPHIO OoJiee TITyOO0KO, eClin
B JaJbHEUIIEM BO3HUKHET HEOOXOAMMOCTh B TE€OMETPHUECKUX 3HAHUSX B
po(hecCUOHATIBHOM e TENbHOCTH.

JlocTmKeHre LelnM OCBOCHUS MPOrpaMMbl 00ECIIEUMBAETCS PpEILICHUEM
COOTBETCTBYIOIIMX 3amad. [IpuopuTeTHBIMH 3aJadyaMH  OCBOCHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kiaccax sBisitoTCs:

e (opMHpOBaHHE NPEICTAaBICHUS O TEOMETPUM KaK YacTd MHPOBOU

KYJIBTYpPbI U OCO3HaHHE €€ B3aMOCBS3H C OKPYXKAIOLUIUM MHPOM,;

e (opMHpOBaHHE MTPEICTABICHHUS O MHOIOTPaHHUKAX U TeJlaX BpallleHUs KaKk
O BaXXHEWIINX MaTEeMaTHYEeCKHX MOJENSX, MO3BOJISIIONINX OIMUCHIBATh U
U3y4daTh Pa3HbIC SBICHUS OKPYKAIOIIETO MUPA;

e (opMHpOBaHME YMEHMsI paclo3HaBaTb Ha 4YepTeXax, MOJENISIX MU B
pealbHOM MHpE MHOTOTPAHHUKH U TEJIa BPAIICHHUS;

e OBJIAJICHUE METOJIAMHU PEIICHUsS 33734 Ha MOCTPOSHUS Ha M300PaKEHUSIX
POCTPAHCTBEHHBIX (PUTYD;

e (dopMupoBaHHE YMEHHUS ONEPUPOBATH OCHOBHBIMH MOHATHSIMH O
MHOTOTpaHHHMKaX U TeJlaX BPaLICHUs] U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAJEHUE  QJITOPUTMAMH  PELICHUS  OCHOBHBIX  THUIIOB  3ajady;
dbopMupoBaHHEe yYMEHHS TPOBOAWTH  HECIOXKHBIE  JIOKa3aTeIbHbIC
pacCyXJeHHS B XOJ€ pEIICHUS CTEPEOMETPHUECKHUX 3aJad WU 3a7ad C
IPAKTHUECKUM COJIEP)KaHUEM;

e Pa3BUTHUE MHTEIUIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yUaronmxcs,
MO03HABATEJIbHON aKTUBHOCTH, MCCIIEI0BATENbCKUX YMEHUN, KPUTHUYHOCTH
MBIIIICHHS,



o (dopmupoBanue GYHKIIMOHATBEHON ITPAMOTHOCTH, PEJIEBAHTHOM T€OMETPUU:
YMEHHE Paclo3HaBaTh MPOSBICHUS T€OMETPUUECKUX MOHITUNA, OOBEKTOB U
3aKOHOMEPHOCTEH B pEabHBIX >KU3HECHHBIX CUTYyallUsAX U NPU U3YYCHUU
IpPYrUX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (POPMYJIMPOBATHh UX HA SI3bIKE TEOMETPUU U CO3/aBaTh
FEOMETPUYECKHE MOJIEIH, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar i1 peleHus NIPaKTUKO-OPUEHTHPOBAHHBIX  3ajad,
WHTEPIIPETUPOBATH U OLICHUBATH MTOJTYYEHHBIEC PE3YIIbTATHI.

OTnUYUTENTHFHON OCOOCHHOCTHIO MPOTpPaMMBbI SBIISIETCS BKIIOYEHUE B KypC
CTEPEOMETPHUU B HAYaJIe €r0 U3yUYEHHU 3a/1a4, PEIIAEMbIX HaA YPOBHE HUHTYUTHBHOTO
NO3HAHUA, U OIpPEAETIEHHBIM 00pa3oM OpraHu30BaHHas padoTa HAJl HUMH, YTO
CIOCOOCTBYIOT Pa3BUTHUIO JIOTHUECKOTO U TMPOCTPAHCTBEHHOTO MBIIICHUS,
CTUMYJIHMPYET NPOTEKAaHUE NHTYUTUBHBIX MPOLECCOB, MOTUBUPYET K AAIbHEUIIEMY
U3YYECHUIO IIPEIMETA.

[Ipeanoutenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4EHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKON JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
YYaIUXCS B Kypce CTEPEOMETPUH IPOBOJUTCS 3a CYET PELICHUS 3aa49 Ha CO3/IaHNE
MPOCTPAHCTBEHHBIX O0pa30B U 3a7ady HA OINEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3nanue oOpaza NIPOBOJUTCS C OMNOPOM HaA HAMISAHOCTh, a
OlepupOBaHUE 00PA30M — B YCIIOBUAX OTBIJIEYEHUSI OT HATJISIAHOCTU, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOHOTO COJIEPKAHUS.

OcHoBHbIE copepkaresibHble TuHUN Kypca «['eomerpum» B 10—11 kiaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BekTopsl U KOOPAUHATHI B IPOCTPAHCTBEY. POPMUPOBAHUE JIOTHUECKUX YMEHUN
pacnpenenseTcs He TOJNIbKO M0 COAEPKaTeIbHbBIM JIMHUSAM, HO U 110 ToAaM 00y4YeHus
Ha ypOBHE CPEIHETO 00I1Iero 00pa3oBaHMUs.

Conepxxanue oOpa3oBaHUs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJibTaTaM
OCBOCHHUs paboueil MporpaMMmbl, pacHopeAci€HHbIM 10 ToJaM OOy4YeHHs,
CTPYKTYPUPOBAHO TakuM o0Opa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU Y HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATENBHO U MOCTYNATENbHO, C
COOJTIOJIEHUEM TPUHIIUITA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIOYAIHNCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX NPEICTaBICHUIA OOydYaroluXcs, paclIupss U
yrayOnsis e€, o0pasysi MpOYHbIe MHOKECTBEHHbIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reomerpun orBoautes 2 4yaca B Henemo B 10 kimacce u 1 gac B
Hezaento B 11 knacce, Bcero 3a Ba roga ooyuenus - 102 yueOHbIX vaca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMmble ¥ IJIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsMas, IJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATUYECKOM TMOCTPOCHUU CTEPEOMETPHUHU:
aKCUOMBI CTEPEOMETPUHU U CICACTBUS U3 HUX.

B3auMHoOe pacrnonoxeHue NpsMbIX B MPOCTPAHCTBE: IE€pECEKaroUIUecs,
napajuielibHble M CKpeuuBaroumecs mnpsmbie. [lapaienbHOCTh MNPAMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: TMapajUlesibHble TMpsSMble B  MPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAIPaBJIECHHBIMU CTOPOHAMHU;, YroJd MEXIy NpsIMBIMA B IPOCTPAHCTRBE.
[TapamienbHOCTh MIIOCKOCTEN: apajielbHbIE TUIOCKOCTH; CBOMCTBA MapalIeIbHbIX
miockocte. [Ipocreifirie mpocTpaHCTBEHHbIE (GUTYpPHI HAa TJIOCKOCTH: TETPAdIp,
KyO, apasuiesienuIie]; TOCTPOECHUE CEUCHUM.

[leprieHIUKYJISIPHOCTD MPSIMOM M MJIOCKOCTH: NEPIIEHIUKYJISIPHBIC MPSMbIE B
MPOCTPAHCTBE, NpPsMbIE MapajljieIbHbIE M MEPIECHAUKYJSIPHBIE K IJIOCKOCTH,
MpU3HAK MEPHEHAUKYISIPHOCTA MPSIMOM U IUIOCKOCTH, Teopema O MpsSMou
MEPIEHIUKYJIIPHONW MIOCKOCTH. YTIIBI B IPOCTPAHCTBE: YroJl MEXAY MNPSIMOMl U
IJIOCKOCThIO;  ABYTPAaHHBIA  yroJl, JIMHEHWHBIA yroia JIBYTPpaHHOIO  yrJa.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO TUIOCKOCTH, PACCTOSIHUE
OT MPSMOM JI0 TIIOCKOCTH, MTPOEKIIMS (PUTYPHI HAa TIOCKOCTh. [leprneHaAnKyIsIpHOCTh
IJIOCKOCTEW: MPU3HAK MEPIEHIUKYIIPHOCTH JIBYX IIOCKOcTell. Teopema o Tpéx
MEPIECHIUKYIISIpax.

MHoOrorpaHHuKH

[loHaTre MHOTOTpaHHUKA, OCHOBHBIC 3JIEMEHThl MHOTOI'PAHHUKA, BBHIMYKIIbIC
Y HEBBIMYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOTrorpanHuka. [Ipusma: n-yroiapHas
MpU3Ma; TpaHd U OCHOBAHUS MPU3MBbIL; MpsiMas U HAKJIOHHAs MPU3MBI; OOKOBas U
MOJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, MPSIMOYTOJIbHBIN
napajuielienunes U ero cBoicra. llupamupa: n-yronpHas nupamuaa, rpaHd U
OCHOBaHHWE MUPaMUIbl, OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMUIBL;, PABUIbHAS U
ycedéHHasi mHupamMuaa. OJIEMEHTbl TpU3Mbl W TnUpamuibl. [IpaBusibHbIC
MHOTOTPAHHUKU: MOHATHE MPaBUIBHOTO MHOTOIPAHHUKA; MpaBUJIbHAs MpU3Ma U
NpaBWIbHAs MHpPaAMUJIa;, NpaBUJIbHAs TPEYroJibHasi MUpPaMHUAA W TPaBUIIbHBIN
terpa’dp; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTAadIp,
noaeKadip U ukocadap. CeueHust IpU3Mbl U THPAMU/IBI.

CumMeTpuss B IIPOCTPAHCTBE: CUMMETPHUS OTHOCUTEIIBHO TOYKH, MPSIMOM,
MJIOCKOCTU. DJE€MEHTH CHMMETPHUU B MUPAMHIAX, MapaJlIeIenuIIe1ax, MPaBHUIbHBIX
MHOTOTPaHHUKAX.



Brruncnenne 9JI€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM MMOBEPXHOCTU NPSIMON MPU3MBI,
IUIOIIAb OCHOBaHUM, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MPAMOM pu3Msl. [ Inomans
OOKOBOW TOBEPXHOCTH M TIOBEPXHOCTH NPABWIBHOW MHPAMUJIBI, TEOpEMa O
mIomaau yceu€HHou nupamuapl. [lonstue 06 00bEMe. O0bEM MUpaMuIbl, TPU3MBI.

[TomoGueie Tena B mpoctpaHcTBe. COOTHOIICHUS MEXKAY IUIOMIAASIMU
MOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX TEJI.

11 KIIACC

Tesia Bpaimenus

[unuHapuyeckas MTOBEPXHOCTB, oOpasyroiue UMAJIMHIPUYECKON
MOBEPXHOCTH, OCh ILWJIMHIPUYECKON MOBEpXHOCTU. LlWimMHIOp: OcCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywollas MU OCh; IUIONIaJAb OOKOBOM M TOJHOMN
MTOBEPXHOCTH.

Konunueckass moBepxHOCTh, 00pa3yrolne KOHUYECKON MOBEPXHOCTH, OCh U
BEpILIMHA KOHWYEeCKOW nmoBepXHOCTH. KoHyC: 0CHOBaHuE U BepIIMHA, 00pa3yromias
1 OCb; TIJIOIIA/1b OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yomue
Y BBICOTA; OCHOBAHUS U OOKOBAsi IOBEPXHOCTH.

Cdepa u map: ueHTp, paauyc, IUaMeTp; IJIOMIAIb MOBEPXHOCTU ChEpHI.
B3aumnoe pacnonoxxenue cepbl U MIIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe;
101 hL ChEpHI.

N300pakeHne Ten BpallleHHs Ha IIIOCKOCTH. Pa3BépTka MIMHIpa U KOHYCA.

KoMOuHanuu e BpaieHus 1 MHOTOrpaHHUKOB. MHOTOrpaHHUK, OMMCAaHHbBIN
okoJo cdepsl; chepa, BMcaHHAsS B MHOTOTPAaHHUK, UJIH TEJIO BPAIICHHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béEMe
NPsIMOYTOJILHOTO TMapajuiesienunena v ciaeactBus u3 He€. OObEM UMIMHIpA,
KoHyca. O0BEM 11apa u miaomaab chepsl.

[lonoGHeie Tena B mpocTtpaHcTBE. COOTHOUIEHUS MEXIY IUIOIIAIIMHU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuenus mumHIpa (MapaJuieIbHO U MEPIIEHIUKYISIPHO OCH), CEYEHUs KOHYyCca
(mapasnienbHOE OCHOBAHUIO U MIPOXOJIAIIEE Yepe3 BEPILINHY), CEUYEHHUS Iapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha miockocTy U B ipocTpaHcTBe. ClI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TPEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwiio mapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX C
IIPUMEHEHUEM IIpaBUJl JEUCTBUU € BekropaMu. [IpsmoyrosibHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaunatel Bektopa. [lpocreitmue 3agaun B
KOOpJMHATax. YTroa Mexay BekropaMu. CKalsipHOE IMPOU3BEIECHHUE BEKTOPOB.



Beruncienne yriaoB Mexay HMPSMBIMHU U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a/1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHHS MPOrpaMMbl y4eOHOTO MpeaMeTa
«MaremaTrka» XapakTepU3yrTCs:

I'paxxnanckoe BocniuTanue:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIMK 00YUAIOIIErocsi Kak akKTUBHOTO
U OTBETCTBEHHOTO UYJ€Ha POCCHHWCKOTO OOIIECTBa, MPEACTABICHHUEM O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBIICHUH,
npolLenyp TpaxaaHCcKoro ooOmiecTtBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aUMOJCUCTBOBATh C COLUUAIBHBIMA HHCTUTYTaMU B COOTBETCTBUU C HX
GYHKIUSAMU 1 HA3HAUYCHHUEM.

Ilarpuornyeckoe BOCIIUTAHKE:

c(hOpMUPOBAHHOCTHIO POCCUICKON Ipak TaHCKOW UJICHTUYHOCTU, YBAKECHUS K
IIPOIIUIOMY M HACTOSIIEMY POCCUMCKOW MAaTEMATUKHU, LIECHHOCTHBIM OTHOILIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKOM MAaTEMaTUYECKOM IIKOJIBI,
K HCIIOJb30BAHUIO 3THUX JOCTHKEHUN B APYrMX HayKax, TEXHOJIOrHUAX, cepax
DKOHOMHKH.

JIlyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAaHHUEM JyXOBHBIX LIEHHOCTEU POCCUNCKOTO Hapoaa,
C()OPMUPOBAHHOCTHIO ~ HPABCTBEHHOIO  CO3HAHUS, ATHUYECKOIO  IOBEJEHUS,
CBSI3aHHOTO C MPAKTUYECKUM ITPUMEHEHUEM TOCTMKEHUM HAYKH U JEATEIBHOCTHIO
y4€HOI0; OCO3HAHWEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUMUBOrO OyaylIero.

JdcTeTHYECKOoe BOCIIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIKOYAsl ICTETUKY MAaTeMaTHYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]1a4, PEIICHU, pACCYKICHUI1; BOCIPUUMUYUBOCTHIO
K MaTEMaTUYECKUM aCIIEKTaM Pa3IMYHbIX BUJIOB UCKYCCTBA.

Pduznyeckoe BOCIIUTAHHE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYEeCKUE 3HaHUS B
MHTEepecax 30pOBOro M 0€30MmacHoro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOLLIEHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ MUTAHUE, COATTAHCUPOBAHHBIN PEXUM 3aHSATUU U
OTZIbIXa, peryJisipHas (pu3nyeckasi akTUBHOCTh); (PU3HMUECKOTO COBEPIIICHCTBOBAHMS,
IIPU 3aHATUAX CIIOPTUBHO-0310POBUTEIBHOM AEATEIBHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAaHHEM IIEHHOCTH TPYAOIIOOUS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESITENbHOCTH, CBSA3aHHBIM  C
MaTEMaTUKOW M €€ MPUIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymelr mnpodeccurn W peamu30BBIBaTh COOCTBEHHBIC >KMU3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CIIOCOOHOCTBIO K MaTeMaTHU4ecKoMy OOpa30BaHHUIO U



caM000pa30BaHUIO HA TPOTSIKEHUU BCEU JKW3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMATHIECKON HAIIPABICHHOCTH.

IKO0JIOrHIeCKO€e BOCIIUTAHHE:

C(OPMHPOBAHHOCTBIO AKOJIOTHYCCKON KYJIbTYpbl, IOHUMAaHHEM BIIASHHS
COIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUATBLHOM
Cpembl, OCO3HaHWEM TJ00aTbHOTO XapakTepa SKOJOTHYECKHX TpoOJIeM;
OpHEHTalleld Ha TMPUMEHEHHE MAaTeMAaTHYSCKUX 3HAHWM JJIS pEUIeHUs 3aaad B
00J1aCTH OKPY’KAFOIICH CPe/Ibl, ITITAHUPOBAHUS ITOCTYITKOB M OIICHKH MX BO3MOXKHBIX
MIOCJICJICTBUM JUTSI OKPY>KAFOIICH CpeIbl.

IleHHOCTH HAYYHOTO TIO3HAHMSI:

c(hOpPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIIECTBEHHOW TMPAaKTUKH, [MOHUMaHUEM
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW JesATEeNbHOCTH, 3TaroB eé
pPa3BUTHUS M 3HAYMMOCTH JUISI PAa3BUTHS IUBUIM3ALMH; OBJAJICHUEM SI3BIKOM
MaTeMaTUKH M MaTEeMaTHYeCKOH KyJIbTYpOW KaK CpPEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYI0 M HCCICIOBATEIBCKYIO JCSITCIBHOCTD
WHUBHTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOro MpeameTa
«Marematuka XapaKTepU3yrTCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusamMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OeUCEUIMU.

1)  Vuusepcanvnvie  no3nasamenvuvle  Oelicmeus,  0becneyu8arom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECCO8 00yuarowuxcs (oceoenue
Memoo0o8  NO3HAHUSL  OKpYXCalowe2o  Mupa,  NpuMeHeHue  J102U4ecKux,
Ucce008amenbCKux onepayuil, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble jornueckue aeiicTBU:

e BBIABIISITh U XapaKTEPU30BaATh CYIIECTBEHHBIE MPU3HAKA MAaTEMATUYECKUX
OOBEKTOB, TOHSATUN, OTHOIICHUH MEXIAYy MOHATUSAMU;, (POPMYIUPOBATH
OTIpEeNCNCHUS]  TOHATUH; YCTaHABIMBATh CYIICCTBEHHBIM  IPU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MIPOBOJIMMOTO aHAJTN3A;

e BOCIpPUHUMATH, (OopMyIHpOBaTH W  MPEOOPa30OBHIBATH  CYXKJICHHUS:
YTBEPAUTEIbHbIE W OTpPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIE U OOIIHE;
YCIIOBHBIE;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aWMMOCBSI3U U
npoTtuBopeursi B (akTax, MAHHBIX, HAONIOJCHUSIX U YTBEPKICHHSIX;
npemiaraTh KpUTEPUH JIJISl BBISIBJICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;



e J€JaTh BBIBOJABI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIMIO,
NPUBOAUTH TMPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY’KIEHUS U BBIBOJBL;

e BbIOMpaTh CHOCOO pemeHuss y4eOHOM 3aJayu (CpaBHUBATh HECKOJIBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASINIMA C Y4EToM
CaMOCTOSATENLHO BBIJIETICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbLcKue 1eHCTBUA:

e HCIIOJb30BATh BOMPOCHI KaK MCCIEAOBATEIBLCKUI MHCTPYMEHT MO3HAHMS;
dbopMynupoBaTh BOIPOCH], (UKCHUPYIOLIKME MPOTUBOpEUYUE, MPodIEMYy,
yCTaHaBIMBaTh HMCKOMOE€ M  JlaHHO€, (OpPMHUPOBATH  THUIOTE3Y,
apryMEHTUPOBATH CBOO MO3ULUIO, MHEHHUE;

e TMPOBOJUTH CaMOCTOATENIEHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJEIOBAHUE TI0 YCTAHOBJIEHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOTro
OOBEKTa, SABJICHMS, MPOLECCA, BBISBICHUIO 3aBHCHUMOCTEH MEXIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

e CaMOCTOSITENIBHO (POPMYIHPOBATH 0OOOIIEHNS U BBIBOJBI 110 pe3yJibTaTaM
IPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIIECHUI;

e IIPOTHO3MPOBATh BO3MOXKHOE pPa3BUTHE IIPOLIECCA, A TAKXKE BBIIBUTATh
IPEATIOIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pabora c nunpopmanueii:

e BBIABIITH Ae(PUIMTHI HH()OPMAIUH, TaHHBIX, HEOOXOAUMBIX AJI1 OTBETA HA
BOIPOC U JJIsI pEUICHUS 3a/1auH;

e BbIOMpaTh MHGOPMALMIO U3  HMCTOYHHKOB  PA3JIMYHBIX  THIIOB,
aHaJIM3UpPOBaTh, CUCTEMATU3UPOBATh U UHTEPHPETUPOBATH MHPOPMAIUIO
pa3IUYHBIX BUIOB M (POPM MPENCTABICHHUS;

e CTPYKTYpUpPOBaTh MH(POPMALIMIO, IPEJCTABIATh €€ B Pa3IM4HbIX (popMax,
WUTIOCTPUPOBATH TpadUyuecKH;

e OLECHUBATH HaAEKHOCTD uH(popMaluu o CaMOCTOSTEJIBHO
c(OpMyJIMPOBAHHBIM KPUTEPHUSIM.

2)  VHusepcanvbhvie  KOMMYHUKAMUEHble Oelicmeus, 0bOecneuusarom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.

O0wmenne:

e BOCHPUHUMATH U (POPMYITHPOBATH CYKJIEHUS B COOTBETCTBHUHU C YCIOBUSIMHU
U LIETISIMU OOILIEHUS; SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3pEHHUS



B YCTHBIX U MUCHMEHHBIX TEKCTaX, /1aBaTh MOSACHEHUS MO XOJYy PEIICHUs
3a/1aul, KOMMEHTUPOBATh MOJYYEHHBIN pe3yIbTarT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
poOJIeMBbl, perraeMoi 3a/1auu, BbICKa3bIBaTh UJCH, HAIICJICHHbIC HAa TTOUCK
pPELICHHUsI; COMOCTAaBIATh CBOM CYXKIECHHS C CYXACHUSMH JPYTHX
YYaCTHUKOB JHAaliora, OOHApyXHBaTh Pa3U4He U CXOJCTBO IMO3ULIUN; B
KOPPEKTHOI Popme popMyaHpoBaTh pa3HOTIIACHS, CBOU BO3PAKEHUS;
NPEACTABIATh  PE3yJbTaThl  pEIICHHS  3aJadyd,  JKCIEPUMEHTA,
UCCJIEIOBAHMUSI, IPOEKTA; CAMOCTOSATENIbHO BEIOMPATH (POPMAT BHICTYIUICHUS
C Y4€TOM 3aj1a4 MPE3CHTALMU U OCOOCHHOCTEN ayIUTOPUH.

CoTpyaHu4ecTBO:

MOHUMATh U UCTIOJIH30BaTh MPEUMYIIIECTBA KOMAaHAHOW U MHIUBHUIYaTIbHON
paboThl MpHU penieHuU Y4eOHBIX 3ajlay; MPUHHUMATH I€Jb COBMECTHOM
NESATEIbHOCTH, IUJIAHUPOBATh OPraHU3AIMI0 COBMECTHOM  paloThI,
pacnpenensiaTh BUABI padOT, JOrOBapUBaThCA, OOCYXKIaTh IMpoIlecC U
pe3yabTat padoThl; 0000111aTh MHEHUS HECKOIBKUX JIFOJICH;

y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CYKIeHMs, OOMEH MHEHUM,
«MO3TOBBIE TITYPMBD» W WHBIC); BBINOJIHATH CBOIO YacTh pabOThl U
KOOPJIMHUPOBATH CBOU JIEHCTBUS C APYTUMH WICHAMHU KOMaH/Ibl; OIIEHUBATh
KaueCTBO CBOET0 BKJIaja B OOMMA TPOAYKT IO KPUTEPUSIM,
c(hopMyJIHMPOBAHHBIM YYaCTHUKAMH B3aUMOJCHCTBUS.

3) Vhueepcanvrule pecynamuenuie oeticmaus, obecneyugarom gopmuposanue

CMBICTIOBBIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCHU.
Camoopranusamnus:

COCTaBJISATh IJIaH, aJITOPUTM PEILICHUsI 3a]1a4H, BIOUPATh CIIOCO0 pelIeHUsI
C YU4€TOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3ZMOXKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUN C YYETOM HOBOM
uHdopMaIuu.

CaMOKOHTPOJIb:

BJIAJCTh HAaBBIKAMHU TO3HABaTEIbHOM pedeKcun KaKk OCO3HAHMUS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BJIaJIETh CIOCOOAMH CAMOIIPOBEPKH, CAMOKOHTPOJIS MPOIEcca U pe3ysibTaTa
pelIeHUsI MaTEMATUYECKOH 3a/1a4H;

MPEABUAETH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh [IPU PELICHUH 334U,
BHOCUTH KOPPEKTHUBHI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB,
JIAHHBIX, HAWJEHHBIX OLIMOOK, BHISBICHHBIX TPYAHOCTEMH;

OIICHUBATh COOTBETCTBUE pe3ysbTaTa MMM U YCIOBHUSAM, OOBACHATH
MIPUYMHBI JTOCTHXKEHUSI WIM HEJOCTHKECHUS PE3YJIbTATOB JEATEIIbHOCTH,
HAXOJIUTh OMHUOKY, TaBaTh OIIEHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

OnepupoBarh NOHATUAMHU: TOUYKA, IPsIMasi, INIOCKOCTb.

[IpuMeHSATh aKCMOMBI CTEPEOMETPUHM M CIEICTBHUS M3 HHUX IPU PEIICHUH
T€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: MAPATIIETBHOCTh U MEPIEHAUKYISIPHOCTD MPSMBbIX
U IIJIOCKOCTEH.

KnaccuguimpoBaTe B3aUMHOE pacIlOIOKEHHE MPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTth MOHATUAMM: JABYTPaHHBIA yTOJ, TPaHU ABYTPAHHOTO Yria,
pedpo IBYrpaHHOrO yrja; JMUHEWHBIA Yrojl ABYTPAaHHOIO yIJa; rpajycHas Mepa
JBYTPAHHOTO yIJa.

OnepupoBaTh MNOHATUSAMU: MHOTOIPDAHHMK, BBITYKJIBIA W HEBBITYKJIBIN
MHOTOIPAHHHK, 3JIEMEHTBl MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacrno3HaBaTh OCHOBHBIE BHABl MHOTOIPAaHHHUKOB (IHpaMuIa; MpU3MA,
IPSIMOYTOJIBHBIN Mapajuienenunes, Ky0).

KnaccupummpoBate ~ MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUId
Kiaccu(ukanuy  (BBIMTYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKW; MPaBUIIbHbBIE
MHOTOTPAHHHUKU; IPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapaJUICICIUIEbI).

OnepupoBaTh MOHATUSAMHU: CEKYIAs MJIOCKOCTh, CEUEHNE MHOTOIPAHHHUKOB.

OOBACHATH NPUHLIMIIBI IOCTPOEHUS CEUEHUH, UCII0NIb3Ysl METOJT CIIEIOB.

Crpouth ceyeHUsT MHOTOIPAHHHKOB METOJOM  CII€JOB,  BBIIOJIHSTH
(BBIHOCHBIE) MJIOCKHE YEPTEXKH M3 PUCYHKOB MIPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXY, COOKY, CHUBY.

Pemmarp 3a7aun Ha HaxXOXKJEHHE T€OMETPUUECKUX BEJIUYUH MO 00pas3am Win
QITOPUTMAM, IPHUMEHSSI HW3BECTHBIE AHAJUTUYECKUE METOABI IPU PEIICHUH
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIUYMCICHUE PACCTOSHHUNA MEXKIY JBYMSI
TOYKaMH, OT TOYKM JO MNOPSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPELIMBAIOIIMMHUCS MPSIMBIMHU.

Pemmars 3a1aun Ha HaxOXKAEHHE T€OMETPUUECKUX BEJIMYUH MO 00pas3iam Win
QITOPUTMaM, TPHUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOABbl IPU PEIICHUH
CTaHJAPTHBIX  MaTeMaTMYEeCKUX 3aJady Ha BBIYHCICHHE YIJIOB  MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMBIMH, MEXKIYy NPSIMOM M TUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, IBYT'PaHHBIX YTJIOB.

Bbrancnsate 00bEMBI M IIJIOMIAAN MOBEPXHOCTEH MHOTOTPAHHUKOB (TpU3Ma,
NUpaMU/Ia) C IPUMEHEHUEM (POPMYIT; BEIUKCISATH COOTHOLIECHHS MEX 1Y TUIOIAIIMU
MOBEPXHOCTEHN, 00BEMaMU MOOOHBIX MHOTOIPAaHHUKOB.



OnepupoBaTh TOHATHSIMH: CHMMETPUS B TPOCTPAHCTBE;, IIEHTP, OCh H
MJI0CKOCTh CHMMETPHUU; IIEHTP, OCh U TJIOCKOCTh CHMMETPUH (PUTYPHI.

W3Bnekath, mpeoOpa3oBhIBaTh W HWHTEPIPETHPOBATH HHPOPMAIHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekKax U
pPUCYHKaX.

[TpumensaTs reomeTpudeckue HaKkThI 711 PEIICHHS CTEPEOMETPUICCKUX 3a/1a4,
MIPEANOJIATrafoIIiX HECKOIBKO IIaroB PEIICHUs, €CITH YCIOBUS MPUMEHECHHS 3aaHbI
B SIBHOH (hopme.

[IpuMmeHsTh TpOCTEHIME TPOrpaMMHBIE  CpPEICTBA UM DJCKTPOHHO-
KOMMYHHKAITHOHHBIE CHCTEMBI TIPH PEIICHUU CTEPEOMETPHUICCKHX 3aj1ad.

[IpuBoaMTh TIpUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHsTh MONy4YeHHBIC 3HAHUS HA TMPAKTUKE: aHAIM3UPOBATh peajbHbIC
CUTyallUM W TIPUMEHSTh HM3yUYCHHbIE TOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTU4eCKh CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATBHBIC
CUTyallil Ha S3bIKE TEOMETPHUH, WCCICIOBAaTh IIOCTPOCHHBIE MOJCIH C
WCITOJIb30BAHUEM TEOMETPUUCCKUX TTOHIATHI M TEOpPEM, anmapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOXKICHUEM I€OMETPUYCCKUX BEITUUHH.

11 KVIACC

OnepupoBaTh MOHATUSIMH: UWIUHAPUYECKAs] TOBEPXHOCTh, OOpa3yroIIne
UJIMHAPUYECKON MMOBEPXHOCTH; IIJIMHP; KOHUYECKAst TOBEPXHOCTH, 00pa3yIomue
KOHWYECKOW TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

Pacno3naBath Tena BpamieHus (UIMHIP, KOHYC, cdepa U 1map).

OOBIICHATH CIIOCOOBI MOTYUYEHUS TEJ BPAIICHUS.

KnaccudunmpoBaTs B3auMHOE pacioiokeHue chepbl U MIOCKOCTH.

OnepupoBaTh MOHATUSMHU: IMIAPOBOM CETMEHT, OCHOBAaHHE CETMEHTA, BHICOTA
CETMCHTA; IIIapOBOM CIJIOH, OCHOBAHME IAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS;
IapOBOU CEKTOP.

Boruucisate  00BEMBI M TIIOMIAM  TIOBEPXHOCTEM  Tel  BpalleHHs,
TCOMETPUUYCCKUX TEJI C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh NOHATHUAMHU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPY M ONTUCAHHBIH
okoJio cdepsl; chepa, BMcaHHAS B MHOTOTPAHHUK WJTH TEJIO BPAIIICHHUS.

BBIYUCIISTE COOTHOMICHHUS] MEXIY TUIOMAIASIMU MOBEPXHOCTEH U 00bEMaMH
OAOOHBIX TEII.

N300pakath u3ydaemble (QUTYpBl OT PYKH M C TPUMEHEHHEM IPOCTHIX
YepTEKHBIX MHCTPYMEHTOB.

BoITIOTHSTH (BBIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB MIPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHHUA.



W3Bnekatb, WHTEPHpPETUPOBATH U MpeoOpa3oBbIBaTh HHOOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKaX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINONHATh JEWCTBUSL CJHOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB H
YMHOKEHHSI BEKTOPA HA YUCIIO0, OOBACHATh, KAKUMH CBOMCTBAMH OHU 00JIaJaI0T.

[IpumeHsTh paBUIIO NMapajvieaenuneaa.

OnepupoBaTh NOHATUAMU: I€KAPTOBBI KOOPAUHATHI B POCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpAa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJI MEXIY
BEKTOpaMU, CKaJSIPHOE MPOU3BEICHHE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIC
BEKTOPBHI.

Haxonutbe cyMMy BEKTOPOB M IPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJl MEXKIY
BEKTOpaMH, CKaJSIPHOE IPOM3BEICHUE, pPacKiIaAblBaTh BEKTOp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3aiaBaTh INIOCKOCTh YPaBHEHUEM B J€KapTOBOM CHCTEME KOOPAUHAT.

[IpumensTh reomeTpuueckue (HaKkThl I PELICHUS] CTEPEOMETPUUYECKUX 3a/1a4,
MPEANOJIaraloiX HECKOIbKO I1aroB PEIIEHUs, €CIIH YCIOBHS IPUMEHEHHUS 3a/1aHbl
B sSIBHOU (popme.

PemaTte npocreiime reoMeTpu4ecKue 3aJayd Ha NPUMEHEHHE BEKTOPHO-
KOOPJIMHATHOTO METO/A.

Pemate 3agaun Ha J0Ka3aTeIbCTBO MAaTEMaTHYECKUX OTHOLIEHUUA U
HAXO0XJIEHWE F€OMETPUUECKUX BEJIMUYMH M0 00pa3laM WiIH aJropuT™MaMm, NPpUMEHsS
W3BECTHBIE METO/bI ITPU PEILIEHUN CTAaHAAPTHBIX MATEMATUYECKUX 3a/1a4.

[IpumeHaTs nOpocTedIIne POTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI MPU PEIICHUH CTEPEOMETPUUYECKUX 3a/1aY.

[IpyBoAUTH HpUMEPHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B MPUPOJE H
YKU3HH, PACIIO3HABATH MIPOSIBJIECHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHATh MOJyYEHHBIE 3HAHUS HA IMPAKTHUKE: aHAIM3UPOBATh pEajbHbIC
CUTyallUM W TPHUMEHSITh HM3yYEHHbIE TMOHATHS B IMPOLIECCE IMOUCKA PEIICHUS
MaTeMaTUYeCKl CPOPMYIHPOBAHHON MPOOIEMBbl, MOJAEIUPOBATh PEAIbHbIE
CUTyallUM Ha A3bIKE TEOMETPUU, MCCIEA0BaTh IOCTPOCHHBIE MOJEIH C
UCIIOJIb30BaHUEM T€OMETPUUECKUX MOHATHI U TeopeM, anmapaTa anreOpbl; pemaTh
IIPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKIECHUEM F€OMETPUYECKHUX BEIUYHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KonuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
n/n NPOrpamMMbl Bcero Koutpoabupie  IMpaxruyeckue o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenI
1 BBeneHue B cTepeoMeTpuio 10
) IIpsimble ¥ TIOCKOCTH B ITPOCTPAHCTBE. 2 |
[TapannenbHOCTb NPSAMBIX U IJIOCKOCTEN
3 HepneHL[HInyI;IpHOCTL IPSIMBIX U 12
IJIOCKOCTEN
4 VYrubl MeXAy MPSAMBIMU U IUIOCKOCTSMH 10 1
5 MHororpaHHuK" 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 IToBTOpEHME: CEUEHMS, pPACCTOSTHUS U YIJIbI 4 1
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM nupposbie
Ne i/m P Kourposbuble IIpakTHyeckue (ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Tena BpameHus 12
OO6bEMBI TEN 5 1
BekTopbl 1 KOOpAMHATEI B IPOCTPAHCTBE 10 1
4 [ToBTOpeHME, 0000IIECHNE, 7 |
cucTeMaTu3auus 3HaHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

OCHOBHBIE IIOHATHS CTEPEOMETPUU:
TOYKA, IIpsiMast, IUIOCKOCTb,

npoctpancTBo. [IpaBuna uso0pakeHus Ha

PHUCYHKAaX: NU300paKeHHsI MJIOCKOCTEH,
napauIeIbHBIX IPSAMBIX (OTPE3KOB),
CeperHbl OTpe3Ka

[TonsiTHs: mepeceKarourecs MmI0CKOCTH,
nepeceKaroIuecs npsmas 1 miockocTh

KoaudecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTuyeckue
padoThI

Jara
U3yYEeHUS

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTte/ibHbIE

pecypchbl

IlonsTus: NepeceKarommecs mI0CKOCTH,
nepecekaromumecs npsamas 1 rmiI0CKOCTb

3HAKOMCTBO C MHOT'OrpaHHUKAMH,
I/I306pa)KeHI/Ie MHOT'OT'PpAaHHUKOB Ha
PUCYHKAX, Ha IPOCKIIMOHHBIX YCPTEIKAX

HauanwsHbie cBeneHNS 0 KyOe u
nUpaMujie, uX pa3BEPTKH U MOJIETIH.
CeueHust MHOTOTPaHHUKOB
HauanpHbie cBeneHus o Kyoe u
nUpaMuJIe, UX Pa3BEPTKU U MOJIETIH.
CeueHust MHOTOTPAaHHUKOB




[TonsiTre 06 akCHOMaTHYECKOM
IIOCTPOEHUHU CTEPEOMETPHUH: AKCUOMBI
CTEPEOMETPHUH U CIIEICTBUS U3 HUX
[TonsiTre 06 akCHOMaTHYECKOM

MMOCTPOCHUHU CTCPEOMECTPUU . AKCUOMBI
CTEPCOMETPHH U CIICACTBUA U3 HUX

TToHsaTHE 00 aKCHOMATUYECKOM

MMOCTPOCHUHU CTCPEOMECTPUHU: AKCUOMBI
CTCPCOMCTPHUU U CICACTBUSA U3 HUX

10

TToHsaTHE 00 aKCHOMATUYECKOM
MIOCTPOCHUU CTEPEOMETPUH: aKCHOMBI
CTEPEOMETPHUH U CIICACTBHS M3 HUX

11

12

13

14

B3anMHOE pacnosiokeHue NpsiMbIX B
IIPOCTPAHCTBE: IIEpeCceKaroIuecs,
HapajIelIbHbIEe U CKPEIUBAIOLINECs
HpsIMBIE

[TapannenbHOCTh NPSMBIX M IUIOCKOCTEH
B IIPOCTPAHCTBE: TapaUIeTIbHbIE MPSMBbIE
B IIPOCTPAHCTBE; NapAIIETBHOCTD TPEX
TPSIMBIX

[TapayieabHOCTB IPSMBIX U IUIOCKOCTEH
B IIpocTpaHcTse: [lapannensHoCTh
IPSIMOM M TNIOCKOCTH

Vel ¢ COHaITpaBJICHHBIMU CTOPOHAMU

15
16

Yros Mexay NpsIMBIMHU B ITIPOCTPAHCTBE

Yroa Mexay npsiMbIMU B IPOCTPAHCTBE

17

[TapayieabHOCTB TNIOCKOCTEN:
napaelbHble INIOCKOCTH




18

CBolicTBa napauiesIbHBIX INIOCKOCTEHN

[Ipocreiinne npocTpaHCTBEHHbIE

19 burypsl Ha MJIOCKOCTHU: TETPaAdIP, KYO,
napajuleJIeunes

20 [TocTpoenue ceuennii

21 [Toctpoenue ceuenuit
KonTtponsnas padora no teme "[Ipsimbie

22 Y TJIOCKOCTH B ITPOCTPAHCTBE.
[TapanienbHOCTh NPSAMBIX U IIOCKOCTEHR"
[IeprieHIUKYIAPHOCTD NPAMOU U

23 IJIOCKOCTH: MEPIEHANKYJIISIPHbIE PSIMbIE
B IIPOCTPAHCTBE

24 ITpsimble napamienbHble U
NEPIEHIUKYIIIPHBIE K IITIOCKOCTH

)5 [Tpsimble napanienbHble U
NEPIEHIUKYIISIPHBIE K IIIIOCKOCTH

2% [Ipu3Hak nepneHauKyJIsIpHOCTH IPSAMOM
U TUIOCKOCTH

7 [Tpu3Hak neprneHuKyIIpHOCTU IPSIMON
1 TUIOCKOCTH

73 Teopema o psiIMOM NTEPIIEHANKYIISIPHON
IJIOCKOCTH

29 Teopema o0 psIMOM NEPIIEHANKYISIPHON
MJIOCKOCTH

30 TeopeMa 0 IpsIMO¥ NEPIIEHAUKYIISIPHOU

IJIOCKOCTH




31

32

33

[leprieHauKYNISAp U HAKIOHHBIE:
paccTosiHUE OT TOUKH JI0 IJIOCKOCTH,
paccTosiHUE OT MPSIMON 710 IIIIOCKOCTH

[leprieHaUKYNISAp U HAKIOHHBIE:
paccTosiHue OT TOYKHU 0 TIOCKOCTH,
paccTosiHue OT IPSIMOM 0 TIOCKOCTH

[IepnieHauKYISp U HAKIIOHHBIE!
pPacCTOsIHUE OT TOYKH 0 IIJIOCKOCTH,
paccTosiHue OT IPSIMOM 10 TNIOCKOCTH

34

[IepnieHauKyIsp U HAKIOHHBIE!
paccTosiHue OT TOYKHU 10 INTIOCKOCTH,
paccTosiHue OT NMPSAMOM 10 INIOCKOCTH

35

36

VYTibl B IPOCTPAHCTBE: YIOJI MEXIY
IIPSAMOM U INIOCKOCTBIO
JIByrpaHHbIi yroJi, TMHEHHBIN yroi
JBYTPaHHOIO yria

37

JIByrpaHHBIN yroJl, TMHEHHBIN yroi
JIBYTPAHHOI'O yIJla

38

39

40

IleprieHAMKYAAPHOCTD INIOCKOCTEM:
MPHU3HAK NEPHEHIAUKYIIPHOCTH ABYX
IJIOCKOCTEN

[lepneHAMKYISIPHOCTD MJIOCKOCTEM:
MPU3HAK NEPIEHIUKYIIPHOCTH JIBYX
IIOCKOCTEH

[lepnieHUKYASIPHOCTD MJIOCKOCTEH:
MPU3HAK NEPIEHIUKYISIPHOCTH JIBYX
IJIOCKOCTEM

41

Teopema o TpEX nepHeHANKYIIApax




42
43

Teopema o Tpéx nmepneHAUKYIIpax

Teopema 0 TpEX nepHneHAUKYIpax

44

45

46

47

KonrtponbHas pabora no remam
"TleprnieHAUKYJISIPHOCTD MPSIMBIX U
wiockocTe" u "Yriel Mexay NpsAMbIMU
U TUIOCKOCTSIMH"

ITousrue MHOI'OrpaHHHKa, OCHOBHEIC
9JICMCHTBI MHOI'OI'PAHHHUKA, BBIITYKJIBIC U
HCBBIITYKJIBIC MHOTOTPAaHHHKH,; pa3BépTKa
MHOI'OrpaHHHUKa

HpI/I3MaZ N-yroJibHasd 1npusma, rpaii u
OCHOBAHUA IIPU3MBI; IIpsAMad U
HAKJIOHHAs IMPU3MBI; OOKOBast M IOJIHAS
IMMOBEPXHOCTH MMPHU3MbI

[Tapannenenunen, IPSIMOYTOIbHBIH
napajuie’enunes 1 ero CBocTna

48

[InpamMuia: n-yrosgpHasi IMpaMuIa, TPaHA
Y OCHOBaHUE MHUpaMubl; O0KOBas U
IIOJIHASL [IOBEPXHOCTH IIUPAMHU/IBI;
[IpaBUJIbHASA U YCEUEHHAS IUPAMKUIA

49

[IpaBunbHBIE MHOTOIPAHHUKH: TOHSTHE
IIPaBUJIBHOTO MHOTOTPaHHUKA,
IpaBUJIbHAs IPU3Ma U MpaBUIIbHAS
NMPaMKJIa; IPABUIIbHAS TPEYToJIbHAS
nUpamMu/ia ¥ NpaBUIBHBIN TETpasp; KyO

50

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




CuMMeTpus B IPOCTPAHCTBE: CUMMETPUS
OTHOCUTEJIbHO TOYKH, MPSIMOW,

51 IUIOCKOCTH. DJIEMEHTBI CUMMETPUU B 1
nupaMuIax, napauiesienunenax,
NPaBUIBHBIX MHOTOIPaHHUKAX
Beruucnenue sneMeHTOB
52 MHOTOTPAaHHHKOB: p&0pa, TUaroHai, 1
YTJIBI
[Tnomans 60KOBOI MOBEPXHOCTU U
53 HOJIHOM MOBEPXHOCTH MPSIMOI IPU3MBI, |
IUIOIAb OCHOBAHUI, TeOpeMa 0 OOKOBOM
MOBEPXHOCTH TPSMON TPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTU U
54 MOBEPXHOCTH MPaBUIbHONW MUPAMU/IBI, |
TeopeMa o IUIoIaau O0KOBOM
HOBEPXHOCTH YCEUEHHON MUPaMU/Ibl
55 KonTponbHas pabora no teme |
"MHororpaHHukm"
56 [TonsiTie 06 06bEME 1
57 O0BbEM UpaMuIbI 1
58 O0bEM UpamMu/Ibl 1
59 O0BbEM UpaMuIbI 1
60 O06bEM upamMuIbl 1
61 O0BEM npU3MBbI 1
62 O06bEM pU3MBI 1
63 O0BEM TPU3MBI 1
64 KonTponbhas padota no reme "OObEMBI |

MHOTOTPaHHHUKOB"




[ToBTOpEeHME, 0000IIEHNE
65 cucremarusanus 3Hanuil. [Tocrpoenne
CE€YCHUN B MHOTOI'PAHHUKE

[ToBTOpeHME, 0600IIEHNE
cHCTeMaTu3auys 3HaHuil. Berancnenne
66 PACCTOSIHUI: MEXAY JBYMS TOUKaMH, OT
TOYKH J0 NIPSIMOM, OT TOYKH 10
TUTOCKOCTH, MEXTY CKPEIINBAIOIIUMUCS

MMPpAMBIMHA

67 HroroBast KoHTpoIbHAs paboTa

[ToBTopenue, 0600mIEHNE
cucTeMaru3aIys 3HaHu. Berancienne
68 YTJIOB: MEXKY CKPEIUBAOIIUMUCS
MPSIMBIMH, MEXY TIPSIMOU U
IIJIOCKOCTBIO, ABYTPAHHBIX YIJIOB, YIJIOB

MECKAY MIOCKOCTAMU

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68




11 KJIACC

Ne i/

Tema ypoka

KoaudecTBO 9acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTH4eckue
padoThI

Jara
H3Y4YeHH S

DJIEKTPOHHbBIE
uugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

Cdepa u map: ueHTp, paanyc, IuamMeTp;
IUTOIIA b IOBEPXHOCTH CEphbI

B3aunmMHoe pacrionioxxeHue chepbl u
TJIOCKOCTH; KacaTellbHas TUIOCKOCTh K
cdepe; momans ceps
N3o0paxenue cdepsl, mapa Ha
wiockoctu. CeueHusl mapa

Hunuuaapudeckast TOBEPXHOCTb,
o0pa3yrolne UIHHIPHIECKON
MMOBEPXHOCTHU, OCh [IMJIMHIPUYECKOMN
MMOBEPXHOCTHU

Hunuuap: ocHOBaHMS 1 OOKOBas
MMOBEPXHOCTh, 00pa3yroias u oCh;
IUIOIaas OOKOBOM M MOJIHOM
MMOBEPXHOCTHU

N3o0paxkenue muinHApa Ha TUIOCKOCTH.
PazsépTra uununapa. Ceuenus
HWIMHIPA (TUI0CKOCTBIO, MapaiebHON
WJIH TIEPICHAUKYISIPHON OCH
IAH]IPA)

Konnueckas noBEpXHOCTB,
oOpa3zyromne KOHHIeCKOU




ITOBEPXHOCTH, OCh U BEPIINHA
KOHUYECKOW MOBEPXHOCTH

KOHYCZ OCHOBAHHME U BEPIIMHA,

oOpasyromas 1 0Ch; IJI0MAIbL OOKOBOM
Y TIOJTHOM ITOBEPXHOCTH

VYceu€HHbI KOHYC: 00pa3ylomme u
BBICOTA; OCHOBAaHHUA K OOKOBas
MMOBEPXHOCTh

10

N300pakeHne KOHyca Ha TIOCKOCTH.
PasBépTka konyca. CeueHust KOHyca
(TUIOCKOCTHIO, MapallIeIbHON
OCHOBAHHIO, M MJIOCKOCTHIO,
MIPOXO/ISIICH Yepe3 BEPIIHHY)

11

12

13

KomOunanws ten BpameHus u
MHOI'OTPaHHUKOB

MHoOrorpasHHuk, ONUCaHHbINA OKOJIO
cdepsl; cdepa, BIUcaHHAsS B
MHOTOTPAHHUK WJIH B TEJIO BpaIICHUS

ITonsatue 00 00Béme. OCHOBHEIE
CBOMCTBA 00BEMOB Tell

14
15

O06bEM uIMHApa, KOHYyCa

O06BEéM mapa u riomazab chepbl

16

[Tono6HbIe Tena B MPOCTPAHCTBE.
CooTHOIICHUST MEXIY TUTOIIAISIMA
MOBEPXHOCTEH, 00BEMaMH MOAOOHBIX
Ten

17

KonTponbnas padora no temam "Tena
BpaieHus" u "O6beMsl Ten"




BGKTOP Ha IIJIOCKOCTHU U B

18 IIPOCTPAHCTBE

19 Cno>xeHue ¥ BbIYMTaHUE BEKTOPOB

20 YMHOKEHUE BEKTOPA HA YUCJIIO
Pasnoxxenue BekTopa 1o Tpém

21 HEKOMIUJIaHApHbIM BekTopaM. [IpaBuiio
napajuieNienuneaa
Pemenune 3ama4, CBSI3aHHBIX C

22 MPUMEHEHUEM TTIPaBUJI JEHCTBUH C
BEKTOpaMH
[IpsimoyronbHas cucreMa KOOpAUHAT B

23 npocrpancTse. KoopauHars! BeKTOpa.
[Ipocreiimme 3axa4n B KOOpAMHATAX

24 Yron mexay Bekropamu. CkanspHoe
IIPOU3BE/ICHNE BEKTOPOB

)5 Beruuciienue yrioB Mexy IpSMbIMUA U
IJIOCKOCTSIMU

2% KoopanHaTHO-BEKTOPHBIN METOI ITPU
pElIeHNN TeOMETPUYECKUX 3a/1a4
KonrtponbHas pabora no Teme

27 "BekTophl 1 KOOpAMHATHI B
npocrpaHcrae”
[ToBTOpEeHUEe, 06001IEHNE 1

)3 cucreMaru3anus 3HaHuil. OCHOBHBIE
¢burypsl, pakThl, TEOpPEMBI Kypca
TUTAaHUMETPUH

29 [ToBTOpeHue, 06001IIeHNE 1

CHCTeMaTHu3alus 3HaHUH. OcHoBHBIC




¢burypsl, GpakThl, TEOPEMBI Kypca
TUTAHUMETPUH

[ToBTOpEeHmE, 0000IIEHNE U

30 cucTeMaTH3alMs 3HaHUH. 3agauu 1
MJIAHUMETPUHU ¥ METOJIBI KX PEIICHHS
[ToBTOpeHUE, 06001IICHNE 1

31 CHCTEeMAaTH3alMs 3HaHul. 3a1a4un 1
IJIAHUMETPUHU ¥ METOJIBI KX PEIICHHS
[ToBTOpenue, 0600IIEHNE 1

0 cucremaTu3anus 3Hanuii. OCHOBHEIE |
¢burypsl, pakThl, TEOPEMBI Kypca
CTEPEOMETPUH

33 HToroBast KOHTpOJIbHAS paboTa 1

14 [ToBTOpEeHME, 0000IIEHNE 1 |
CHCTEMATHU3alMs 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10O 34

I[TPOT'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» MaTtemaTrka: anrebpa v Hadaia MaTeMaTHUECKOTO aHAlIN3a, TEOMETPHSL.
I'eometpus, 10-11 xkmaccwl/ Atanacsa JI.C., byty3os B.®., Kagomiies C.b. u

npyrue, AxunoHepHoe oo6mectBo «M3natensctBo «IIpocsemenuey

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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