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MNOACHUTEJBHASA 3AIINCKA

Pabouas mporpamMma ydeOHOTO Kypca «I'eomerpus» 06a30BOro YpoBHS IJis
oOyuarormuxcst  10—11  xmaccoB paspaborama Ha ocHoBe DenepaibHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHIapTa CPEAHEro 00IIero oOpa3oBaHus,
C y4€TOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, MPEHABABIIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHHIO, W TPAIUIMKA POCCUHUCKOTO 0Opa30BaHUA.
Peanu3arus mporpaMmbl 00€CTIEUNBAET OBJIAJICHUE KIIFOUEBBIMU KOMITETCHITUSIMH,
COCTABJISIIONIIUMU OCHOBY JIJII CaMOPA3BUTHSI W HEMPEPHIBHOTO 0Opa3oBaHMUS,
IEJIOCTHOCTh OOMIEKYJIbTYpHOTO, JUYHOCTHOTO W TO3HABATEIBHOTO Pa3BUTHUSA
JUYHOCTU 00YYarOIIUXCsl.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETpUM Ha YpPOBHE CPEAHEro OOIEero
oOpa3oBaHHsI OOYCJIOBIEHA NPAKTHUECKON 3HAYMMOCTHIO METANpPEeIMETHBIX H
IPEIMETHBIX PE3yJbTaTOB OOy4YEHUS T€OMETPHH B HAIMPABICHWU JIHUYHOCTHOTO
pa3BUTHs OOy4aromuxcsi, (GopMHUpoBaHUS (YHKIUOHATHLHOM MaTeMaTHU4eCKOn
I'PaMOTHOCTH, U3yU€HUs IPYTUX Y4eOHbIX NUCHUUIUIMH. Pa3zBuTue y oOydaromuxcs
IPABWIBHBIX NPEICTaBICHUNA O CYIIHOCTH M TMPOUCXOXKICHUH T€OMETPHUUYECKUX
abcTpakiuii, COOTHOIICHUH pPEaJbHOTO0 W HACaTbHOTO, XapakTepe OTpaKeHUs
MaTeMaTHYECKOW HAYKOH SIBJIEHUN U ITPOLECCOB PEATBHOTO MUPA, MECTE T€OMETPUN
B CUCTEME HayK U pOJIM MaTEMaTHYECKOT0 MOJICIIMPOBAHUS B HAYYHOM MO3HAHUU U
B IIPAKTHKE CTIOCOOCTBYET (POPMUPOBAHHUIO HAYYHOT'O MUPOBO33PEHUS YUALLIUXCSl, a
TaK)K€ Ka4yeCTB MBIIUICHHUSA, HEOOXOMUMBIX MJIsA aJalTallid B COBPEMEHHOM
o01iecTBe.

['eomeTpus sBisieTcss OOHUM M3 0a30BBIX MPEIMETOB HA YPOBHE CPEIHErO
obmiero oOpa3oBaHMs, Tak Kak oOecrneurBaeT BO3MOXKHOCTb H3YYEHMSI Kak
JUCIUIUIMH €CTECTBEHHO-HAYYHON HANpaBJIE€HHOCTH, TaK U TYMaHUTapPHOM.

Jlormdeckoe MbINUICHHE, (HOpMHUpPYEMOE TpPU H3YYCHHH OOYYarOIIUMUCS
MOHSITUWHBIX OCHOB T€OMETPHUH Y TIOCTPOCHUH IIETIOYKHU JTOTHUECKHUX YTBEPIKICHUH
B XOJ€ pELIEHUS TeOMETPUYECKHX 3a7ady, YMEHHE BBIABUIAaTh U OMPOBEPraTh
TUIIOTE3bl HEMOCPEICTBEHHO HCIOJB3YIOTCS MPHU PEIICHWH 3a]ad e€CTECTBEHHO-
HAYYHOTO LIMKJIa, B YaCTHOCTHU U3 Kypca (pU3MKH.

YMeHue opueHTHUpOBAThCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JacTSAX AEITENbHOCTU uenoBeka. OpHeHTalus 4eoBeKa BO BPEMEHHM U
IPOCTPAHCTBE — HEOOXOAWMOE YCIOBHUE €ro COIHaIbHOTO ObiTHsA, ¢dopMa
OTPaXEHHUSI OKPYXKAIOIIer0o MHpA, YCJIOBHUE YCIEUIHOTO TMO3HAHUS U aKTUBHOTO
npeoOpa3oBaHusl  AEUCTBUTENBHOCTU.  ONEpUpOBAaHUE  MPOCTPAHCTBEHHBIMU
oOpa3amu 0OBEAUHSIET pa3HbIE BUIbI yU€OHOW U TPYAOBOM IEATEIBHOCTH, SIBISETCS



OJHUM M3 NPO(PECCHOHATBPHO BAXKHBIX KayeCcTB, IIOATOMY aKTyajbHa 3ajaua
dbopMupoBaHus |y  OOyYarOIIMXCS  MPOCTPAHCTBEHHOTO  MBINUICHHUS  Kak
Pa3HOBUJHOCTH OOpA3HOTO MBIIUICHWS — CYHIECTBEHHOIO KOMIIOHEHTa B
HOJIFOTOBKE K MPAKTUUECKON AESITETbHOCTU IO MHOTUM HalpaBJICHUSIM.

Ilenp ocBoeHus mporpaMMbl ydueOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIbTYpHOE pa3BHUTHE
oOyuaroluxcs yepe3 00ecrnedeHrne BO3MOKHOCTH MPUOOPETEHUS U UCTIOIb30BAHHUS
CUCTEeMAaTUYECKUX TCOMETPHUUYECKMX 3HAHUH H  JIEHCTBUHM, crneuuGUIHBIX
IrE€OMETPUH, BO3MOXKHOCTM  YCHEIIHOTO NIPOAODKEHHS  O0pa3oBaHUA IO
CHELMATIBHOCTSAM, HE CBSI3aHHBIM C IIPUKJIAIHBIM UCIIOJIb30BAHUEM IT'€OMETPHUH.

[Iporpamma 1o reomeTpur Ha 0a30BOM YpOBHE TNIpeIHa3HA4YeHA JJid
OOy4YaromMXcs CPEeAHEN IIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHEHUIMA
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm obOpa3om, oOydaromygecs Ha
0a30BOM YpOBHE JOJIKHBI OCBOUTH O0IIIME MAaTEMAaTUUECKUE YMEHUS, CBSI3aHHBIE CO
celM(PUKON reOMETpUU U HEOOXOAUMBIE I KU3HU B COBPEMEHHOM OOILECTBE.
Kpome 3Toro, oHM UIMEIOT BO3MOXHOCTh H3yUYNUTh FEOMETPHUIO OoJiee r1y0oKo, eciu
B JlaJbHEHIIEM BO3HHMKHET HEOOXOAMMOCTb B T'€OMETPUYECKHX 3HAHUSAX B
npo(hecCUOHATBHOM NesSTENbHOCTH.

JlocTmkeHre eI OCBOCHHUS MpPOrpaMMbl 0OECTIEYMBAETCS pELICHUEM
COOTBETCTBYIOIIUX 3ajay. [IlpuopuTeTHbIMUM 3aJayaMM  OCBOEHHUS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHEe B 10—11 kiaccax sBisitoTCs:

e (opMupoBaHME TpPEACTaBICHUS O TEOMETPUUM KaK 4YacTU MHPOBOMU

KyJbTYPBI U OCO3HAHHE €€ B3aUMOCBS3H C OKPYKAOIIUM MUPOM;

e (opMUpPOBaHUE MPEJCTABICHUS O MHOTOTPAaHHUKAX U TeJlaX BpaIICHUs KaK
O BAXKHEWIIMX MATEeMATHYECKUX MOJEINAX, MO3BOJIAIONIMX OMHCHIBATH U
U3ydaTh pa3Hble ABJICHUS OKPYKAIOUIEro MUPA;

e (opMUpOBaHHE YMEHHUS paclo3HaBaTh Ha dYepTekax, MOACNAX U B
pealbHOM MHpE MHOTOTPAHHUKH U TeJIa BPAIICHHUS;

e OBJIQJICHHE METOJAMM PELICHHs 3aJad Ha MOCTPOCHHUS HAa M300pakKeHUIX
POCTPAHCTBEHHBIX (PUTYD;

e (opMHUpOBAHME YMEHHS ONEPUPOBATH OCHOBHBIMU TOHSATHUSIMH O
MHOTOTpaHHHUKAX U TeJlaX BPALICHUs U UX OCHOBHBIMU CBOMCTBAMU;

e OBJAQJCHHE  ANTOPUTMAaMM  pEIHICHUS  OCHOBHBIX  THIIOB  3a/ay;
dbopMHpOBaHWE  yYMEHHUS MPOBOJUTH  HECJOXKHBIE  JIOKAa3aTEeIbHbIC
pacCy X JeHHs B XOJA€ PELIECHUS CTEPEOMETPUUECKHUX 3aJad U 3ajad C
IPAKTUYECKUM COJIEP)KAHUEM;

e Ppa3BUTHE MHTEIUICKTYaJIbHBIX U TBOPUECKHUX CIIOCOOHOCTEN 00yJaromMXxcs,
MO3HABATEJIbHON aKTUBHOCTH, UCCIIEIOBATENBCKUX YMEHHM, KPUTUYHOCTH
MBILUIEHHUS],;



e (opmupoBaHue QYHKIIMOHATBLHON IPAMOTHOCTH, PEJIEBAHTHON T€OMETPUH:
YMEHUE PACIIO3HABATH MPOSBIICHUS] TEOMETPUYECKHUX TOHATUH, OOBEKTOB U
3aKOHOMEPHOCTEN B peajbHBIX )XKU3HEHHBIX CUTyalUsX M MPU U3YYCHHH
IpYruX  y4eOHBIX  MPEIMETOB,  TPOSBICHUS  3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIHPOBATh UX HA A3BIKE TEOMETPUU U CO3/1aBaTh
F€OMETPUYECKHE MOJIEIH, NPHUMEHATh OCBOEHHBIM TI€OMETPUYECKUI
anmapar i1 peleHUus  MPAKTHKO-OPUEHTHUPOBAHHBIX  3a]ady,
MHTEPHPETUPOBATH U OLICHUBATH MOJYUYEHHBIE PE3YJIbTATHI.

OTnMYUTENHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOUEHUE B KYpC
CTEPEOMETPHUH B HAYaJIE €r0 U3YUYEHU 3a/1a4, PEIIAEMbIX HA YPOBHE HUHTYUTUBHOTO
NO3HAHUA, U OINpeAeIEHHBIM 00pa3oM OpraHu30BaHHas padoTa HajJg HUMH, YTO
CIIOCOOCTBYIOT Ppa3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOI'O MBIILJICHUS,
CTUMYJIMPYET MPOTEKaHUE NHTYUTUBHBIX IMPOLECCOB, MOTUBUPYET K AAIbHEUIIEMY
W3YYEHUIO IIPEAMETA.

[Tpennourenue oTAAETCSA HATIISIIHO-KOHCTPYKTUBHOMY METO/ly OOYYEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IPEIMETHO-
MIPAKTUYECKON JEATENbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
YUYaILUXCS B Kypce CTEPEOMETPUH IPOBOJUTCS 3a CYET PELICHUS 3aa49 Ha CO3/1aHNE
IPOCTPAHCTBEHHBIX 00pa30B W 3aJad Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU
oOpazamu. Co3znganue oOpaza NTPOBOJUTCS C OMOPOM Ha HAMISAHOCTh, a
OIepupoOBaHUE 00Pa30M — B YCIOBUAX OTBJICUEHUSI OT HAIJISIHOCTH, MBICIEHHOTO
WU3MEHEHUS €r0 UCXOJHOTO COJIEpKaHUS.

OcHoBHbIE copepkarelibHble TUHUU Kypca «['eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BekTopsl U KOOPAMHATHI B MPOCTPAHCTBEY. DOPMUPOBAHUE JTOTUUECKUX YMEHHM
pacnpenenseTcs He TONIbKO M0 COAEPKAaTEeIbHbBIM JIMHUSAM, HO U 110 ToAaM 00y4YeHus
Ha YPOBHE CPETHETO O0IIero 00pa3oBaHMsI.

Conepxanne o0pa3oBaHUs, COOTBETCTBYIOUIEE MPEAMETHBIM pe3ylbTaTaM
OCBOEHHUSl paboueil mporpamMmbl, pacHpelei€HHbBIM 10 ToAaM OO0y4yeHwus,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOOBbI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHATUSIMU U HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEN0BATENLHO U MOCTYIATEIbHO, C
cOOJII0ICHHEM MPUHIUIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0 CHUCTEMY T€OMETPHUYECKUX MPEICTaBICHUNA OOYy4arolUuXcs, pacuiupsis U
yrayOnsis e€, o0pasysi MpOYHbIe MHO>KECTBEHHbIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydenue reometpuu oTBOAUTCS 2 4aca B Heaenmo B 10 kiacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a iBa roga ooydenus - 102 yueOHbIX daca.



COAEPKXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMbIe U IVIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHATHA  cTepeoMeTpuu. Touka, TmpsAMas, IUIOCKOCT,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHH:
aKCHUOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHue MpsSMBIX B IPOCTPAHCTBE: INEPECEKAOIIUECH,
MapajyieIbHbIE M CKpeluBarommecs npsMbele. [lapaminensHOCTh NPSMBIX U
IUDIOCKOCTEM B  IPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMBIE B  IIPOCTPAHCTBE;
MapajuieNIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPSAMOW M IUIOCKOCTH. YTIIBI C
COHAIIPABJIEHHBIMU CTOPOHAMM; YIOJd MEXAY NpPsIMbIMU B IPOCTPAHCTBE.
[TapaiueTIbHOCTB MIIOCKOCTE!: MapasuleIbHbIE IIOCKOCTH; CBOMCTBA MapaJlIeIbHbBIX
miockocte. [Ipocreifirie mpocTpaHCTBEHHbIE (UTYpPHI HAa TJIOCKOCTHU: TETPAdIp,
KyO, apasuiesienuIie]; TOCTPOSHUE CEUCHUM.

[leprieHIUKYISIPHOCTD MPSIMOM M TUIOCKOCTH: NEPHEHIUKYJIISIPHBIE TIPSIMBIE B
MIPOCTPAHCTBE, TMPSAMBIE MapauICbHBIE W TEPHCHAUKYJISPHbIE K IUIOCKOCTH,
MPU3HAK MEPHEHIUKYISIPHOCTH TPSAMOM M IUIOCKOCTH, TEOopemMa O NpsSIMOi
MEPIIEHAUKYJISIPHON THIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIrOJl MEXAY IPAMON U
IUIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAHHOIO  yIJId.
[lepnieHaAUKYIJISIP U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 IIOCKOCTH, PACCTOSIHUE
OT MPSAMOM JI0 TJIOCKOCTH, MTPOEKIIMS (PUTYPHI HA TIOCKOCTh. [leprneHaAnKyIsIpHOCTh
IJIOCKOCTEN: NMPU3HAK MEPHEHAUKYISIPHOCTH ABYX IUIOCKOCTeW. Teopema o Tpéx
MEPIEHIUKYIISIpaX.

MHoOrorpaHHuKH

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHl MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIBIE MHOTOTPAHHUKU; pa3BEPTKAa MHOTOrpaHHuKa. [Ipu3ma: n-yronbHas
NpU3Ma; IpaHd U OCHOBAHUS MPU3MBbI; MpsiMasi U HAKJIOHHAS MPU3MBI; OOKOBasi U
MOJIHAast MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, IPSIMOYTOJIbHBIN
napajuielienunes U ero cBoicra. llupamupa: n-yronpHas nupamujaa, rpaHd U
OCHOBaHHE MUPaMUIbl; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMUIBI;, PABUIIbHAS U
yCceu€HHasg mnupaMuaa. OIJEMEHThl TMpu3Mbl W nupamMuibl. [IpaBunbHbIE
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NMpaBWIbHAs THpaMUJia;, MNpaBUIbHAS TPEYrojibHas NUpaMuAa M PaBUIbHBIN
teTpa’dap; KkyO. IlpencraBieHne o TpaBUIBHBIX MHOTOTPAHHHKAX: OKTadIp,
noaekadIip U ukocadap. CeueHus Npu3Mbl M TUPaMUIbI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, IPAMOW,
MJIOCKOCTU. DJEMEHTH CHMMETPUH B MUpaMUIaX, HapajlieJenuIenax, NpaBUiIbHbIX
MHOTOIPaHHUKAX.



Beruucnenne dJ€MEHTOB MHOTOTPAaHHUKOB: pEOpa, IWMaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM IMOBEPXHOCTU NPSIMON MPU3MBI,
IUTOIIA/Ib OCHOBAHMIA, TeOpeMa 0 OOKOBOI MOBEPXHOCTH MpsiMOi pu3Msl. [Lnomans
OOKOBOW TOBEPXHOCTU M TOBEPXHOCTH NPABWIBHOW MHPAMHUJIBI, TEOpEMa O
miomaau yceu€HHou nupamuapl. [lonstue 06 00bEMe. O0bEM MUpaMUIbl, TPU3MBI.

[Tomo6upie Tena B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOT0OHBIX TEJI.

11 KIIACC

Tesia Bpalmenus

[Hunuaapuueckast MOBEPXHOCTH, oOpasyrolue UUJIMHIPUYECKON
MOBEPXHOCTH, OCh UMWJIUHJIPUYECKOW TMOBEpXHOCTU. [[unuHap: OCHOBaHUA U
OOKOBasi TMOBEPXHOCTh, OOpa3ywolias MU OCh; IUIONMIaJAb OOKOBOM M TMOJHOMN
MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHMYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOH moBepxHOoCcTU. KoHyC: OcHOBaHMe U BepIlInHA, 00pa3yromias
Y OCb; TIJIOIIA/Ib OOKOBOM U MOJIHOM MOBEPXHOCTU. Y CEUEHHBIN KOHYC: 00pa3yroIue
Y BBICOTA; OCHOBAaHMS U OOKOBas IOBEPXHOCTb.

Chepa u map: ueHTp, paauyc, IUaMeTp; IJIOMIATb MOBEPXHOCTH ChEpHI.
B3auMHoe pacnionoxenue chepsl U IMIIOCKOCTH; KacaTellbHas MIOCKOCTh K cdepe;
TI01IA b ChEpHI.

N3o0pakeHue Tel BpallleHus Ha TJI0CKOCTH. Pa3BEépTKa MUIMHAPA U KOHYCA.

KoMOuHanuu e BpaieHrus 1 MHOTOTpaHHUKOB. MHOTOIpaHHHK, ONTUCAHHBIH
okoJio cdepsl; chepa, BliMcaHHAsE B MHOTOTPAHHUK, UJTH TEJIO BpaICHUS.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béMe
NPSIMOYTOJILHOTO Tapajuienienunena u ciueacteus u3 He€. OObEM MWIMHJApPA,
KoHyca. O0BEM 11apa U mIomaab chephl.

[TogoOuble Tenma B mpocTpaHcTBE. COOTHONIICHUS MEXKIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU TTOTOOHBIX TEI.

Ceuenus MHAPA (MapaJUIETbHO U MEPIICHIUKYIISIPHO OCH), CEYEHHUSI KOHYCa
(mapajuieTbHOE OCHOBAHMIO U MTPOXO/IAIIEE YEPE3 BEPIIUHY), CEUSHUS I1apa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B mpocTpaHcTBe. CllokKEHNE U BBIYMTAHUE BEKTOPOB.
YMHOKEeHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwio mapamnenenunena. PemieHwe 3amay, CBSI3aHHBIX €
NpUMEHEHUEM TMpaBwil JAeUCTBUM ¢ BekTopamu. llpsimoyronpHas cucrema
KoopauHat B mpoctpaHcTBe. Koopaunatsl BekTopa. Ilpocteifmme 3amaun B
KOOpAMHATaX. YTojl Mexay BekTopamu. CKalipHOE MPOU3BEIECHUE BEKTOPOB.



Brruncienne yrioB Mexay NMPSMBIMHU U IJIOCKOCTAMHU. KOOpAMHATHO-BEKTOPHBIN
METOJ IIPU PELICHUU T€OMETPUUECKUX 3a1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yNabTaThl OCBOCHHS MPOrpaMMbl y4yeOHOTO MpeaMeTa
«MareMaTnka» XapaKTepU3yITC:

I'pa:xknanckoe BocnuTanme:

c(hOPMHUPOBAHHOCTHIO TPAKIAHCKON MO3UIIMU 00YYAIOIIErocst Kak akKTUBHOTO
U OTBETCTBEHHOTO YJ€Ha POCCUHWCKOrO OOIIECTBa, IMPEACTAaBICHHUEM O
MaTeMaTHYECKUX OCHOBaxX ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
mpoLenyp TpaxIaHCKOro oOmiecTBa (BBIOOpPHI, OMPOCHI W Tp.), YMEHUEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GYHKIUSMY 1 HA3HAUYCHHUEM.

IIaTpuoTHYeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKON MJICHTUYHOCTH, YBAXKEHUS K
MPOIIOMY Y HACTOSIIIIEMY POCCUICKOW MAaTEMATHKH, [IECHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUKCKON MAaTeMaTUYECKOW IIKOJIbI,
K HCIOJIb30BAHUIO ATUX JOCTIKCHUM B JIPYrUX HayKaX, TEXHOJOTUAX, cdepax
SKOHOMHUKH.

JIyXOBHO-HPaBCTBEHHOI'0 BOCIITUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTHUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MTPUMEHEHUEM JOCTHUKEHUN HAYKU U JCSTEIbHOCTHIO
y4€HOI0; OCO3HAHUEM JIMYHOTO BKJIaJa B MIOCTPOCHUE YCTOMYMBOTO OyAYyLIETO.

JdcTeTHYECKOe BOCTIMTAHUE:

ACTETUYECKUM OTHOILICHUEM K MHpPY, BKIIOYAsi CTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a]1a4, PEIICHUHN, PACCYKICHUI; BOCHIPUUMYHUBOCTBIO
K MaTEMaTUYECKHUM acCleKTaM Pa3IM4YHbIX BUJIOB UCKYCCTBA.

du3nyeckoe BOCIIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
MHTEpecax 30pOBOro M 6€30MacHOro o0pas3a *KU3HU, OTBETCTBEHHOI'O OTHOILLIECHUS
K CBOEMY 3JIOPOBBIO (3710pOBOE€ TNMHUTAHHUE, COATAHCUPOBAHHBIN PEXUM 3aHSATUU U
OTZIbIXa, peryJisipHas pu3znueckas akTUBHOCTB); (PU3UUYECKOT0 COBEPIIICHCTBOBAHUS,
MIPU 3aHATUSAX CIIOPTUBHO-03/I0POBUTEIBHOM AESTEIbHOCTHIO.

TpynoBoe BociuTanue:

TOTOBHOCTBIO K TPYIYy, OCO3HAaHHEM IIEHHOCTH TPYAOIIOOUS; MHTEPECOM K
paznmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JAESATENBHOCTH, CBS3aHHBIM  C
MaTE€MaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeir mnpodeccnrn W Ppeamu3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC ILJIAHBI,
TOTOBHOCTBIO M  CIOCOOHOCTBIO K MaTeMaTHMYeCKOMYy OOpa3oBaHUIO U



caM000pa30BaHUI0 HA TMPOTSHKEHUU BCEU JKU3HHU; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTHUECKUX 3a/1a4 MAaTEMATHIECKON HAIIPABICHHOCTH.

IKO0JIOrHIeCKOe BOCIIUTAHHE:

Cc(OPMHPOBAHHOCTBIO DKOJOTHYCCKON KYJIbTYpbhl, IOHUMAaHHEM BIIASHHS
COIIMAJIBHO-D)KOHOMHYECKHUX TIPOIIECCOB HAa COCTOSHUE MPUPOTHON M COIUAIBLHOM
CpeImbl, OCO3HAaHWEM TJ00aTBFHOTO XapakKTepa JKOJOTHYECKHUX MPoOjeMm;
OpHEHTalMeld Ha TMPUMEHEHHE MAaTeMAaTHYeCKUX 3HAHWM IS pelieHUs 3aaad B
00J1aCTH OKPY’KAFOIICH CPE/Ibl, ITTAHUPOBAHUS ITOCTYITKOB M OIICHKH MX BO3MOXKHBIX
MOCJICJICTBUM JUTSI OKPY>KAFOIICH CpeIbl.

IleHHOCTH HAYYHOIO TO3HAHUS:

c(hOPMHPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTeMaTHYECKOM HayKH Kak c(]epbl 4YeIoBEUeCKOW MIesATEebHOCTH, 3TaroB eé
pa3BUTHUS M 3HAYMMOCTH JUISI PAa3BUTHS IUBUIM3ALMH; OBJAJCHUEM SI3BIKOM
MaTeMaTHKH W MaTeMaTUYeCKOW KYJIbTypOH KakK CPEJACTBOM TIO3HAHHUS MHPA;
TOTOBHOCTBIO OCYIIECTBIIATh IMPOCKTHYIO M HCCICIOBATEIBCKYIO JCSITCIBHOCTD
WHIUBUTyaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

MertanpenMeTHble pe3yJbTaThl OCBOCHUS IMPOTpaMMbl YYEOHOTrO MpeameTa
«Marematuka XapaKTepU3yrTCs OBJIJICHUEM YHUBEPCAITbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YAMUSHBIMU OCUCBUIMU.

1)  Vuueepcanvnvie  no3nasamenvmvle  Oelicmsus,  0becnedusarom
Gopmuposanue 06a306bIX KOSHUMUBHLIX NPOYECco8 00yuarowuxcs (oceoenue
Memoo0o8  NO3HAHUSL  OKpYJCalowe20  Mupa,  NpuMeHeHue  JOSUYECKUX,
Ucce008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble Jiornueckue aeicTBUA:

e BBIBJIATH U XapAKTEPU30BaTh CYIIECTBEHHbIC MTPU3HAKA MATEMaTUYECKHUX
OOBEKTOB, TOHSATUN, OTHONICHUN MEXAY TMOHATUSIMH; (OPMYIUPOBATH
OTpEeNeSICHUs]  TMOHSTHH; yCTaHABIMBaTh  CYIIECTBEHHBIH  MPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
MPOBOANMOTO aHAJIN3a;

e BOCHPUHUMATH, (GOPMYIUPOBATH M  MPEOOPA3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CAWHUYHBIC, YACTHBIE W OOIIHE,;
YCIIOBHBIE;

e BBLIBISATH  MaTeMAaTHUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTtuBopeursi B (akTax, MAHHBIX, HAONIOJACHUSIX U YTBEPKICHHSIX;
npeiaraTb KpUTEPUHU J1J1s1 BBISIBJICHUS 3AKOHOMEPHOCTEN U MPOTUBOPEUUI;



e JI€JIaTh BBIBOJBI C MCIOJB30BAHHUEM 3aKOHOB JIOTMKH, IAEAYKTHBHBIX H
WHAYKTUBHBIX YMO3aKIIOUCHHUH, YMO3aKIIOUEHUH TI0 aHAJIOTHH;

e TIPOBOJUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTeMaTHYECKUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIHIO,
NPUBOAUTH MPUMEPHl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYXKIEHUS U BBIBOJIBI

e BBIOMpATh Ccroco0 pemeHus y4yeOHOW 3aaaud (CpaBHUBATH HECKOJIBKO
BApUAHTOB pelIeHUsl, BBIOMpaTh Hauboiee MOAXOASAINIMA C Y4ETOM
CaMOCTOATENbHO BBIJIETICHHBIX KPUTEPUEB).

ba3oBble uccienoBareJbcKue JeHCTBUA:

e UCIIOJIb30BaTh BOMPOCHI KAK HCCIIEIOBATENbCKANA MHCTPYMEHT IMO3HAHUS;
(bopMyIMpoBaTh BOMPOCHI, (UKCHUPYIOLIUME MPOTHUBOpPEUYUE, NpoOIeEmMy,
yCTaHaBJIMBAaTh HCKOMOE U  JaHHoe, (HOpMHUPOBATH  THUIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3UIIMIO, MHEHUE;

e TIPOBOJUTH CaMOCTOATENIBHO CIUTAaHUPOBAaHHBIN IKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIIEHHIO OCOOEHHOCTEH MaTeMaTU4YECKOTO
OOBEKTa, SABJICHMS, MPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SBICHUSIMH, POIIECCaAMU;

e CaMOCTOSITENILHO (hOPMYJIUPOBATH 00OOIIEHUS U BBIBOJBI MO PE3yJbTaTaM
MPOBENEHHOTO HAOJIOJEHUS, MCCIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PEe3yJIbTaTOB, BEIBOJOB U 0000IIEHUIA;

e TIPOTHO3UMPOBATH BO3MOXKHOE pa3BUTHE IpOIlECcCa, a TaKkKe BbIJABUIaTh
IPEIOJIOKEHNUS O €T0 PA3BUTUU B HOBBIX YCIOBUSIX.

Pabora c nunpopmanmueii:

e BBIIBIIATH Ae(UINUTH HHPOPMAIINH, TAaHHBIX, HEOOXOIUMBIX JIJIsT OTBETA HA
BOIPOC U ISl pEUICHUS 3a/1auH;

e BHIOWpaTh WHPOPMANMIO W3  HCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHAM3UPOBaTh, CUCTEMATU3UPOBATh U WHTEPIPETHPOBATH WH(OOPMAITUIO
Pa3IMYHBIX BUIOB U (HOPM TMPEICTABIICHHS,

e CTPYKTYpPHpPOBaTh MHPOPMAIIUIO, MPEACTABIATh €€ B pa3NTUYHbBIX (popmax,
WJLTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaJEKHOCTh uHbOopMaIuu o CaMOCTOSITEJIHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  VHuuseepcanvuvie KOMMYHUKamu@Hble Oelicéus, o0becneuusaom

chOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUUXCHL.

OO0menne:

e BOCIPUHUMATH U GOPMYIUPOBATH CYKACHHUS B COOTBETCTBUU C YCIOBUSIMU
¥ LIETISIMU OOILIEHUS; SICHO, TOYHO, TPaMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M MUCBMEHHBIX TEKCTaX, aBaTh MOSICHEHUS IO XOJy PEIICHHS
3aJ1a4yi, KOMMEHTUPOBATh MOJyYE€HHBIN pPe3yJIbTaT;

B X0/ 0OCY>KJICHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
poO0JIeMbl, perraeMoi 3aj1auu, BEICKa3bIBaTh UCH, HAIICJICHHBIC Ha TIOUCK
pEILIEHHUs; COMNOCTAaBIATh CBOM CYXKIECHHS C CYXACHUAMH JPYTHX
YYaCTHUKOB JHAlIora, OOHApYXUBaTh Pa3U4He U CXOJCTBO IMO3UILHUN; B
KOpPEKTHOM opme GpopMyTHpoBaTh pa3HOIIIACHS, CBOU BO3PAXKEHUS;
NPEACTABIATh  PE3YyJbTaThl  PELICHHWS  3aJayd,  OKCIEPUMEHTA,
UCCJIEIOBAHMUSI, TPOEKTA; CAMOCTOSATEIHLHO BEIOUPATH (POPMAT BBHICTYIIICHUS
c y4€TOM 3aj1a4 Ipe3eHTAlMU U OCOOEHHOCTEN ayAUTOPUH.

CorpyaHu4ecTBo:

MOHUMATh U UCTIOJIB30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBHUIYaIbHON
paboThl MpHU pelieHuH Y4eOHBIX 3ajlay; MPUHUMATh 1€ COBMECTHOM
NESATEeIbHOCTH, IUJIAHUPOBATh  OPraHU3alldi0  COBMECTHOM  paboTHI,
pacmpenenarh BUAbl padOT, JOrOBApUBATHCA, OOCYXKIaTh IMpoOILEecC U
pe3yabTar paboThl; 0000IIaTh MHEHHS HECKOJIBKUX JIFOCH;

y4acTBOBATh B IPYIIOBBIX (popMax paboThl (00CyKaeHUsI, OOMEH MHEHHIA,
«MO3TOBBIE IITYPMbD» U WHBIC), BBINOIHATH CBOIO 4YacTh pPaOOThl U
KOOPJIMHUPOBATH CBOM JIEHCTBHUS C APYTHUMH WICHAMHU KOMaH/IbI; OIIEHUBATh
KaueCTBO CBOETO BKJaJa B OOMMA TPOAYKT IO  KPUTEPUSIM,
c(hopMyJIMPOBAHHBIM YUYaCTHUKAMH B3aUMOJICHCTBUS.

3) Yuusepcanvuvie pecynamuensie oeticmeaus, obecnevusarom ghopmuposarue
CMBICII0BbIX YCMAHOBOK U ICUSHEHHBIX HABLIKOG TUYHOCTNU.
Camoopranusanus:

COCTaBJISITh IJIaH, AJITOPUTM PEILIEHUs 3a]]a4ul, BBIOUPATh CIIOCO0 peLIeHHs
C Y4ETOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXKXHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEILICHUN C YYETOM HOBOM
uH(popmanuu.

CaMOKOHTPOJIb:

BIAJCTh HAaBBIKAMHU TO3HABAaTEIbHOW pediaeKkcun KaKk OCO3HAHMS
COBEPIIIAEMBIX JICMCTBUN M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIbTATOB;
BJIAJETh CIIOCOOAMHU CAMOIIPOBEPKHU, CAMOKOHTPOJIS MPOIIECCa U pe3yibTaTa
pellIeHusT MaTeMaTUYECKOH 3aauu;

MPEIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BOSHUKHYThH IIPU PELIEHUH 3a/1a4H,
BHOCUTH KOPPEKTHUBHI B JICATEILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIIBCTB,
JAHHBIX, HAWJEHHBIX OIIUOOK, BBISIBJIEHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE pe3yJbTaTa LEJId M YCIOBUSM, OOBSICHIThH
MIPUYXHBI JTOCTHXKEHUSI WIM HEJOCTHKEHUS PEe3yJIbTATOB JIESITEIbHOCTH,
HAXOJIUTh OIMHUOKY, TaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.



INPEAMETHBIE PE3YJIBTATDBI
10 KIIACC

OmneprpoBaTh NOHATUIMU: TOUKA, IIPsIMAs, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPHHM M CIEACTBHS W3 HUX IPH PELICHUU
F€OMETPUYECKUX 3a/aY.

OnepupoBaTh NOHATUSIMU: MAPAILIETBHOCTh U NEPIEHANKYIAPHOCTD MPSAMBIX
U IIJIOCKOCTEHN.

KnaccuduinmpoBaTe B3aUMHOE pAaCIIOIOKEHHE MPSMBIX M IUIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBarh MOHATUAMM: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO YrIia,
pedpo IBYrpaHHOrO yrja; JUHEMHBIA yroj ABYTPAaHHOIO yIja; TpajycHas Mmepa
JBYTPAHHOTO yIia.

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

Pacro3HaBaTh OCHOBHBIE BHAbBl MHOTOIPAaHHUKOB (NMpamMuja; NpHU3Ma,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccupunmpoBate  MHOTOTpaHHHKHM,  BbIOMpass ~ OCHOBaHUS  JUIA
Kiaccuukanuy (BBIMTYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKHW; MPaBUIIbHbBIE
MHOTOTPAHHUKH; TIPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajlIeICIUNIEeAbI).

OnepupoBaTh NOHATUSAMHU: CEKYIas INIOCKOCTh, CEYEHHE MHOTOTPaHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEUYEHUH, HCTIONIb3YSl METO/I CJIEJIOB.

Crpouth ceyeHUss MHOTOIPAaHHHKOB METOJOM  CIIE€JOB,  BBIIOJIHSTH
(BBIHOCHBIE) TMJIOCKHE YEPTEXKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYp: BHUA
CBEpXY, COOKY, CHHUBY.

Pemmars 3aaun Ha HaxXOXKJEHHE T€OMETPUUECKUX BEJIMYUH MO 00pas3iam Win
QITOPUTMAaM, TPHUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUU
CTaHJAPTHBIX MATEMATHYECKUX 3a7a4 HA BBIYMCICHUE PACCTOSHHUNA MEXKIY IBYMSI
TOYKaMH, OT TOYKM JO MNOpSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEUIMBAIOIIMMHUCS MPSIMbBIMHU.

Pemmarp 3aaun Ha HaxXOXKJIEHHE TEOMETPUUECKUX BEJIMYUH MO 00pas3iam Win
QIrOpUTMaM, TNPUMEHSSI W3BECTHBIE AHAJUTUYECKUE METOAbl IPU PEIICHUU
CTaHJAPTHBIX MAaTEMaTHYECKMX 3aJad Ha BBIYMCIEHUE YIVIOB  MEXIy
CKPEILMBAIOIIMMUCSA OPSIMBIMH, MEXIY MpPSAMOM M IJIOCKOCTBIO, MEXAY
IUIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.

Bbrancnsate 00bEMBI M TJIOMIAAN MOBEPXHOCTEH MHOTOTPAaHHUKOB (MpU3Ma,
NUpaMU/Ia) C IPUMEHEHUEM (POPMYIT; BEIUKCISATH COOTHOLIECHHS MEX 1Y TUIOIIAIIMU
IOBEPXHOCTEH, 00bEMaMHU [TOI0OHBIX MHOTOTPAHHUKOB.



OnepupoBaTh TOHATUSIMH: CHMMETPUS B MPOCTPAHCTBE, IICHTP, OCh H
MJI0OCKOCTh CHMMETPHUH; IIEHTP, OCh U TJIOCKOCTh CHMMETPHUH (PUTYPHI.

W3Bnekath, mpeoOpa3oBhIBATh W HWHTEPHPETUPOBATH HHPOPMALIUIO O
IIPOCTPAHCTBEHHBIX T€OMETPUYECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekKax U
pUCYHKaX.

[TpumensaTh reomeTpudeckue (HaKThI IS PEIICHUS CTEPEOMETPUIECKUX 3a/1ad,
MIPEATOJIATrafoIINX HECKOIBKO IIIaroB PEIISHHUs, €CIIH YCIOBHS PUMEHEHHUS 3a/1aHbBI
B SIBHOH (hopme.

[IpuMeHaTh TpOCTEHIMEe TPOrpaMMHBIE CPEICTBA M AJICKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI NPU PEIICHUU CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoaMTH TpUMEPHI MaTEMAaTHYCCKUX 3aKOHOMEPHOCTEH B MpUPOIE H
YKU3HH, PaCIiO3HABATh MPOSIBJICHUE 3aKOHOB T€OMETPHH B NCKYCCTBE.

[IpuMeHsATh TMONy4YeHHBIC 3HAHUS HA TMPaKTUKE: aHAIM3UPOBATh peajbHbIC
CUTyallul W TIPUMEHSTh HM3yUYCHHbIE TOHATHUS B IMPOIIECCE IMOMCKA PEIICHUS
MaTeMaTU4eCKh CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATbHBIC
CUTyallil Ha s3BIKE TEOMETPUH, WCCIEAOBaTh IIOCTPOCHHBIE MOMACIHA C
WCITOJIb30BAaHUEM TCOMETPUUICCKUX TTOHATHI M TEOpPEM, anmapara aareOpsl; peniaTh
MPAKTUYECKUE 3a/1a4H, CBA3aHHBIE C HAXOXKIEHUEM I€OMETPUYCCKUX BEITUUHH.

11 KUIACC

OnepupoBaTh MOHATUSIMH: LUJIUHAPUYECKAs TOBEPXHOCTh, OOpa3yroIIHe
AIUHAPUYECKON MMOBEPXHOCTH; IIHJIMHP; KOHUYECKAst TOBEPXHOCTH, 00pa3yIoue
KOHUYECKON TTOBEPXHOCTH, KOHYC; cheprueckasi TOBEPXHOCTb.

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

OOBSICHATH CITOCOOBI MOTYYEHUS TE BPAILICHUS.

KnaccudunmpoBats B3auMHOE pacroyio’keHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATUSIMHU: IIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CETMCHTA; IIIapOBOM CJIOH, OCHOBAHME IAPOBOTO CIIOS, BHICOTA IIAPOBOTO CJIOS;
IaPOBOU CEKTOP.

Beraucnsate  00BEMBI M TJIOMIATM  TIOBEPXHOCTEM  TeNl  BpalleHWUS,
TCOMETPUUYCCKUX TEJI C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh NOHATHUAMHU: MHOTOTPAHHUK, BIIMCAHHBIN B CPEPY M ONTUCAHHBIH
okoJio cdepsr; chepa, BMcaHHAS B MHOTOTPAaHHUK WJTH TEJIO BPAIIICHMUS.

BBIYUCISITE COOTHOIICHHS] MEXIY TUIOMAASIMUA TMOBEPXHOCTEH W 00BEMaMuU
OA0OHBIX TEII.

N300paxaTh u3ydaeMbie (UTYpbl OT PYKH U C MPUMEHEHHEM MPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BhITIOTHSTH (BRIHOCHBIE) TIJIOCKUE YEPTEKHU U3 PUCYHKOB IPOCTHIX 00BEMHBIX
dburyp: BuI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAIICHUA.



W3BnekaTh, WHTEPIPETHPOBATH M MpeoOpa3oBbIBaTh HHPOPMAIHMIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINMONHATh JEWCTBUSL CJHOKEHHS BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOXEHHUS BEKTOpPA HA YUCJIO0, OOBSICHATH, KAKUMU CBOMCTBAMU OHU 00JIa/1at0T.

[IpuMeHTh MPaBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUAMU: JEKAPTOBBI KOOPAUHATHI B POCTPAHCTBE, BEKTOP,
MOZYJIb BEKTOpa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJd MEXIY
BEKTOPaMH, CKaJSIPHOE MPOU3BEAECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YKCIIO, YTOJI MEKIY
BEKTOPaMH, CKAJSIPHOE MPOU3BEACHUE, PACKIAAbIBATH BEKTOpP II0 JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3aaBaTh INIOCKOCTh YPABHEHHUEM B JIEKAPTOBOUM CUCTEME KOOPIUHAT.

[IpuMeHsTh reoMeTpruueckue (PakThl 17151 pElICHUs] CTEPEOMETPUIECKHX 3a/1ay,
MPEIOIAararoMX HECKOJIBKO IIAr0B PEUICHUs, €CJIA YCIOBHS TPUMEHEHHUS 3a/1aHbI
B sSIBHOU (popme.

Pemarte npocreimme reoMeTpU4eCcKUEe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METO/A.

Pemate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HAXOXKJICHUE TEOMETPUUYECKUX BEIIMYUH 10 00pasiaM Wi arOpuT™Mam, MPUMEHsIS
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKUX 3a/1a4.

[IpumeHaATs mpocTedlIMe OPOTPAaMMHBIE  CPEACTBA W DJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOAMTE NpUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE HU
JKW3HH, pACTIO3HABATH IPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUMEHATh MOJMy4YEHHbIC 3HAHUS HA MPAKTUKE: AHAIM3UPOBATH PEaJIbHBIC
CUTyallud W TIPUMEHATh M3YYCHHBIE TOHATUS B MPOLIECCE IIOUCKA PEIICHUS
MaTeMaTU4eckK CcHOPMYJIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpPEAJIbHBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEA0BaTh TOCTPOCHHBIE MOJICIH C
WCITOJIb30BAHUEM T€OMETPUUYECKUX TTOHSATHI M TEOpeM, amnmapara ajareOphl; pemarhb
IIPAKTUYECKUE 3a]1a4d, CBS3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKNUX BEJTUUMH.
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MHororpaHHuKH
O0BEMBI MHOTOTPAaHHUKOB

HOBTOpeHI/IeI CCUCHUSA, paCCTOSAHUS U YIJIbL

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

KoanuecTBo 4acoB

Bcero

10

12

12

10
11

68

KoHTpoJibHBI
e padoThI

—_—

IIpakTHyeckn
e padoTsl



11 KJIACC

KoandecTBo 4acoB
HaumeHoBaHue pa3iesioB U TeM

Ne i/ KoHTpoJabHbI IIpakTH4eckn

NPOrpaMMsbl Bcero
e padoThbl e padoThlI

Tena BpameHus 12 3
OO6bEMBI TEN 5 1 1
BexTops! U KOOPAMHATHI B IPOCTPAHCTBE 10 1 2
[ToBTOpEHME, O606H.[CHI:I€, . 1 1
cucTeMaTHh3alys 3HaHUi

OBLIEE KOJIMYECTBO YACOB I10 34 3 7

I[TPO'PAMME



IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

KoanuecTBo 4acoB

Ne ni/m Tema ypoka B KonTpoJbHbIe IIpakTuyeckue
cero
padoTshI padoThI

OCHOBHBbIE IOHATHUS CTEPEOMETPUU: TOUKA,

npsiMasi, TNIOCKOCTh, POCTPAHCTBO.

[TpaBuia n3o0pakeHusI Ha PUCYHKAX: 1
U300paKEHUSI TUIOCKOCTEH, apalieIbHbIX

OPSAMBIX (OTPE3KOB), CEPEMHBI OTPE3Ka

IlonsTuns: MEpCCCKaAromureCs MmI0CKOCTH,
InepeceKaromumecs npsamas 1 rnji0CKOCTb

Ilonstus: MnepeCCKaromuecs MmIOCKOCTH,
InepeceKaromumecs npsamas U rnji0CKOCTb

3HAaKOMCTBO C MHOTOTPaHHUKaMH,
n300pa’keHNe MHOTOTPAaHHUKOB Ha 1 1
PHUCYHKaX, Ha MPOEKIIMOHHBIX YepTerKax

HavaneHble cBeieHNs 0 KyOe 1 mupamu/e,
ux pa3BEépTku U Mojaenu. CedeHus 1
MHOTI'OTPAaHHUKOB

HavanpHble cBeieHNs 0 KyOe u mupamu/e,
UX pa3BEPTKU U Mozesn. CeueHns 1
MHOT'OTPaHHUKOB

[TonsTHE 006 aKCHOMATUYECKOM
IIOCTPOEHUH CTEPEOMETPUU: AKCUOMBI 1
CTEPEOMETPHUH U CIICICTBUSA U3 HUX
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11

12

13

14
15
16

17

18

TToustue 00 akCHOMATHYECKOM
MMOCTPOSCHUH CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPHH U CIICACTBHUS U3 HUX

IlonsiTne 06 aKCMOMaTUYECKOM
MMOCTPOCHUU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPHUU U CIEACTBUS U3 HUX
Ilonsatue 06 akCHOMATUYECKOM
MMOCTPOCHUU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPHUU U CIEACTBUS U3 HUX
B3anMHOe pacnoiokeHue NpsSMbIX B
MIPOCTPAHCTBE: MepeceKarouecs,
MapajuieIbHbIC ¥ CKPEIIMBAIOIIASCS
MpsIMbIE

[TapannensHOCTh IPSIMBIX U TUIOCKOCTEH B
MIPOCTPAHCTBE: MapajuIe/IbHBIC IPSIMBIC B
MPOCTPAHCTBE; MapaIeIbHOCTh TPEX
MIPSIMBIX

HapaJ'IJ'IeJ'ILHOCTb MMPAMBIX U IJIOCKOCTEM B
IMPOCTPAHCTBC: HapaJ'IJICJ'IBHOCTL HpHMOﬁ n
IIIIOCKOCTH

VYTl ¢ COHANpaBIEHHBIMU CTOPOHAMU
Yron Mexay npsMbIMU B IPOCTPAHCTBE
VYron Mexay npsiMbIMU B IPOCTPaHCTBE

[TapannenpHOCTb MIOCKOCTEM:
napaJiesIbHble TUIOCKOCTH

CBoiicTBa napaJijiCJIbHBIX IUIOCKOCTEH
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24
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26

27

28

29

30

31

[Ipocreiime npocTpaHCTBEHHBIE PUTYPHI
Ha IJIOCKOCTH: TeTpa’Ip, KyoO,
napajuiesIenunes

[ToctpoeHue ceuenui

[Toctpoenue ceueHuit

KonTponbras pabota mo teme "lIpsimbie u
IIJIOCKOCTH B IIPOCTPAHCTBE.
[TapamnenbHOCTb NPSAMBIX U IIIOCKOCTER"
[lepneHMKyIAPHOCTD NPSMOM U
IIJIOCKOCTH: TIEPIIEHANKYJIAPHBIE TIPSIMBIE B
IIPOCTPAHCTBE

[Ipsimble napasuienbHble U
MIEPIEHIUKYJIAPHBIE K IIJIOCKOCTH
[IpsimMble napasienbHble U
NEPIEHIUKYJIAPHBIE K IIJIOCKOCTH
[Ipu3Hak nepneHAuKyIIpHOCTH IPSIMOU U
IIJIOCKOCTH

[Ipu3Hak nepneHaAuKyJIApHOCTH IIPSIMON U
IIJIOCKOCTH

Teopema o npsAMON NEpNIEHAUKYISIPHON
IIJIOCKOCTH

Teopema o0 npsAMON NEpIEHUKYISIPHON
IIJIOCKOCTH

TeopeMa 0 npsAMOM NepIEHAUKYIISIPHON
IIJIOCKOCTH

[lepneHquKymsp ¥ HAKIIOHHBIE: PACCTOSIHUE
OT TOYKH J0 INIOCKOCTH, PACCTOSTHUE OT
IIPSIMOM A0 MIIOCKOCTH
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33
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37

38

39

40

41
42
43

IlepnieHUKYISIp ¥ HAKIIOHHBIE: PACCTOSIHUE
OT TOYKH [0 IIJIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM JI0 IJIOCKOCTH

IlepneHUKYISIp ¥ HAKIIOHHBIE: PACCTOSIHUE
OT TOYKH J0 INIOCKOCTH, PACCTOSTHUE OT
IPSIMOM A0 IIJIOCKOCTH

[lepnieHIUKyNAp M HAKIOHHBIE: PACCTOSTHUE
OT TOYKH J0 INIOCKOCTH, PACCTOSTHUE OT
MPSIMOM 0 IIJIOCKOCTH

VYTIIIbl B IPOCTPAHCTBE: YIOJI MEXKAY
IIPSIMON U TUIOCKOCTBIO

JIByrpaHHBIN yroJl, JMHEHHBIA yromi
JIBYTPAHHOI'O yIJIa

JIByrpaHHBIN yroJl, JMHEHHBIA yromi
JBYTPAHHOI'O yIJia
IlepnieHIMKyYIAPHOCTD MIOCKOCTEM:
IIPU3HAK NEPIEHIUKYIIPHOCTU ABYX
IIJIOCKOCTEN

[lepneHuKyISIPHOCTB MIJIOCKOCTEM:
IIPU3HAK NEPIEHIUKYIIPHOCTU ABYX
IIJIOCKOCTEN

[lepneHUKyYISIPHOCTB MIJIOCKOCTEM:
MIPU3HAK NEPIEHIUKYISIPHOCTU ABYX
IIJIOCKOCTEN

Teopema 0 TpEX nepHeHANKYIApax
Teopema o Tpéx nepneHANKYIsIpax

Teopema o TpEX nepneHANKYIIpax
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49

50

51

Konrponsnas pabora mo remam
"IlepnieHAUKYIAPHOCTD IPSIMBIX U
miockocteil" u "Yriabsl MeXAy NPSIMbIMU U
mockocTsmMu"”

[TonsiTie MHOTOTrpaHHUKA, OCHOBHBIE
3JI€MEHThl MHOTOTPaHHUKA, BBITYKJIbIE U
HEBBIMYKJIbIE MHOTOTPaHHUKU; pa3BEPTKA
MHOTOTpaHHHUKA

[Ipu3ma: n-yrosibHas npu3Ma; rpaHu U
OCHOBAHUS IPU3MBL; IPsIMast U HAKJIOHHAS
IIpU3MbI; OOKOBasi U MOJIHASL TOBEPXHOCTh
IIPU3MBI

[Tapamrenenunen, TpsMOYTOJIbHBII
NapajuleIenuIe]] U €ro CBOMCTBA
[Iupamuna: n-yrosnbHas nupamuaa, TpaHu v
OCHOBaHHE MUPaMHM/Ibl; OOKOBas U MOJTHAs
MIOBEPXHOCTh MUPAMHU/IBL; TPaBUIIbHAS U
yced€HHas MUpamMuIa

[IpaBuUIbHBIE MHOTOTPAHHUKU: TIOHATHE
MPAaBUIBHOIO MHOTOTPaHHUKA; IPaBUJIbHAS
IpU3Ma U MpaBWIbHAS MUPaMU/Ia;
MpaBUJIbHAS TPEYTOJIbHAS MUPAMUAIA U
MpaBWIbHBIN TETpa’ip; KyO
[IpencraBnenue o MpaBUIbHBIX
MHOTOTpaHHHUKaX: OKTa3p, TOJEKadIp U
MKOCadIP.

CummeTpusi B IPOCTPAHCTBE: CHMMETPHS
OTHOCHUTEIIBHO TOYKH, MPSIMOH, MJIOCKOCTH.
DeMeHThl CHMMETPUH B MUpaMUIaXx,



52

53

54

55

56
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65

Inmapajijiejicnmicaax, rnmpaBUJIbHbIX
MHOI'OI'paHHHUKaXx

BrrunciieHue 31eMeHTOB MHOT'OI'paHHUKOB:
pEOpa, MuaroHa u, yribl

[Tnomaas 60KOBOM MOBEPXHOCTH M ITOJTHOM
MMOBEPXHOCTHU MPSMOKN TTPU3MBI, TUIOIIA/Ib
OCHOBaHHH, TeopeMa 0 OOKOBOM
MMOBEPXHOCTHU MPSMOU TIPU3MBI

[Tnomaae 60KOBOM MOBEPXHOCTH H
MOBEPXHOCTU MPABUIILHON MUPAMUJIBI,
Teopema O IJIOMAIu OOKOBOM IMOBEPXHOCTH
YCEYEHHOU NMUPAMUBI

KonTponbhas pabota mo teme
"MHuororpaHHuku"

ITonsatue 06 00bEME
O06BEM TUpaMUIbI
OO6BbEM upaMuIsl
O06BEM TUpaMUIbI
OO6BbEM upaMuIsl
O0BEM npu3MBbI
O06BEM pU3MBI
O0BEM npu3MBbI

Kontponbnas padota mo Teme "OO0bEMBI
MHOTOTpaHHHUKOB"
[ToBTOpEeHME, 0000IIIEHNE CUCTEMATH3AITUS

3HaHuil. [locTtpoeHne ceueHuii B
MHOT'OI'paHHUKE

S G S G GG SO GG w—y



[ToBTOpEeHME, 0600IIEHNE CHCTEMATH3AIIHS
3HaHUU. BeIuncieHne pacCTOSHUN: MEXKIY
66 JIBYMsI TOUKaMHU, OT TOYKHU JI0 IPSIMOM, OT 1
TOYKH JI0 TIOCKOCTHU, MEX]TY
CKPEIMBAIOIIUMUCS TIPSIMBIMU

67 HTorosas KOHTpOJIbHASA paboTa 1

[ToBTOpEeHue, 0000IICHNE CUCTEMAaTH3AIIHS
3HaHUU. BplUnCIEHNE YIII0B: MEXAY
68 CKPEILMBAIOIUMUCS IPSIMBIMU, MEXKAY 1
MPSIMOI U TUIOCKOCTBIO, IBYTPAHHBIX YTJIOB,
YTJIOB MEX/Y IJIOCKOCTSIMH

OBIIEE KOJIMYECTBO YACOB I10

[TPO'PAMME 68



11 KJIACC

Ne i/

Tema ypoka

Cdepa u map: HeHTp, paanyc, TUaMETP;
TUTONIA/Ib TTIOBEPXHOCTH CHEPHI

B3auMHoe pacnionoxenue cepsl 1
IUIOCKOCTH; KacaTelbHasi TNIOCKOCTh K
cthepe; miomaas chepsl

H300pakeHue cdepsl, mapa Ha TIOCKOCTH.
CeueHnus mapa

I_[I/IJII/IHI[pI/I‘IeCKaﬂ IMOBCPXHOCTD,
00pa3yromue HUJINHIPUIECKOM
IMMOBEPXHOCTHU, OCb HHHHHHPHHGCKOﬁ
MOBEPXHOCTHU

[{yumHAp: ocHOBaHUS U OOKOBast
HOBEPXHOCTh, 00pa3yIomas ¥ OCh; MJIOIMAIb
OOKOBOH U MOJTHON OBEPXHOCTH

N300paxenre NUINHIPA HA TIOCKOCTH.
Pa3péprka nunuaapa. CeueHus MUIMHIpPA
(TJIOCKOCTHI0, MapauIeIbHON WUITH
NEePIEeHIUKYIIPHON OCH LIMIIMHAPA)
Konunyeckasi moBepXHOCTh, 00pa3yroIue
KOHUYECKOW MTOBEPXHOCTH, OCh U BEpIINHA
KOHUYECKOU TOBEPXHOCTHU

KoanuecTBo 4acoB

Bcero

KoHTpoJibHBI
e padoThbl

IIpakTH4eckn
e padoThl
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KoHyc: ocHOBaHME U BEPIINHA,
o0pasyroias 1 oCh; IIOLaAb OOKOBOH U
IIOJTHOM MOBEPXHOCTH

Yceu€HHBIN KOHYC: 00pa3yoiire 1 BbICOTA,
OCHOBaHHUS U OOKOBast MOBEPXHOCTh
N300pakeHre KOHyca Ha INIOCKOCTH.
Pa3séprka konyca. CeueHust KoHyca
(MII0CKOCTHI0, MapajlIeIbHOM OCHOBAHHUIO, U
IJIOCKOCTBIO, MPOXO/ASILEN Yepe3 BEPIIUHY)
KomOuHanus ten BpaiieHus u
MHOI'OI'PaHHHUKOB

MHororpaHHHK, OIIMCAHHBIN 0KOJIO chepsl;
cdepa, BIMCaHHAsi B MHOIOI'PAaHHUK WUJIU B
TEJIO BpallleHUs

[Tonsitne 06 06bEMe. OCHOBHBIE CBOWCTBA
00BEMOB TeEN

OO0BEM IMUAMHIpPa, KOHYCa

O0béM mapa U mIomaab chepbl

[TonoGHBIE TETa B IPOCTPAHCTBE.
CooTHoIIEHH MeXTy IO sIMU
MOBEpXHOCTEN, 00bEMAMHU MTOOOHBIX TE

KonrtponsHas padora no remam "Tena
BpaieHus" u "O6beMbl Ten"

BexTop Ha MJI0CKOCTH U B MPOCTPAHCTBE
CroxeHue ¥ BbIUUTaHUE BEKTOPOB

YMHOKEHHE BEKTOPA Ha YUCIIO
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23

24

25

26

27

28

29

30

PasnosxeHue BekTopa 1o TpéM
HEKOMIIJIaHapHbIM BekTopaM. [IpaBuiio
napaJjenenunena

Pemenne 3amad, CBSI3aHHBIX C
IIPUMEHEHUEM IIPaBUIl ACUCTBUH C
BEKTOpaMH

[TpsaMoyronbHas cucreMa KOOpJIUHAT B
npoctpancTse. KoopanHaThel BEKTOpA.
IIpocreiimune 3a1a4u B KOOPAUHATAX

Yroa mexay Bektopamu. CKansipHOe
MIPOU3BEIEHUE BEKTOPOB

Brpruncnenue yrios Mexy NpsIMbIMUA U
IIJIOCKOCTSIMU

KoopanHaTHO-BEKTOPHBIN METO IIPU
pEeLIEHNN TEOMETPUYECKUX 3a1a4

KonrtponbHas padora no reme "Bekrops! u
KOOpJMHATHI B IPOCTpaHCTBE"

[ToBTOpenue, 0600IIEHNE U
cucreMaTrn3anus 3HaHui. OCHOBHBIE
¢burypsl, GpaxTsl, TEOpEMBI Kypca
IUTAHUMETPHUH

[ToBTOpenue, 0600IIEHNE U
cucreMaruzanus 3HaHuil. OCHOBHBIE
burypsl, paxTel, TEOPEMBbI Kypca
TUTAHUMETPHUH

[ToBTOpenme, 0600IIEHNE 1
cUcTeEMAaTH3alus 3HaHuH. 3agaun
TUTAHUMETPUH B METOJIbI HX PEIICHHS



[ToBTOpeHue, 0600meHNE 1
31 cUCcTeMaTu3anys 3HaHu|. 3agaqu
MJIAHUMETPUHU M METOJIBI KX PEIICHUS

[ToBTOpeHme, 00600mIEeHUE 1
cucreMatTu3sanus sgaHuii. OCHOBHEIE

32
burypsl, GpaxTsl, TEOPEMBI Kypca
CTepeoOMeTpuun
33 HTorosast KOHTpoJIbHAs paboTa
34 IToBTOpEHME, 0000IICHUE 1

cucTeMaTu3anus 3HaHui

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

34
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