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MNOACHUTEJIBHASA 3AIINCKA

Pabouas nmporpamma mo ydebHomy npenmety «I'eomerpus» Ha 2023/24 ydaeOHbIM
rong s oOydarommuxcs 10-11-ro kmacca MBOY COIII Ne 1 r. 3ao3epHoro
pa3paboTaHa B COOTBETCTBUU C TPEOOBAHUSIMMU:

o @epepanbHoro 3akoHa oT 29.12.2012 Ne 273-03 «O6 ob6pa3zoBaHuu B
Poccuiickon @enepannm»;

« mnpukaza Munnpocsemienus ot 22.03.2021 Ne 115 «OG0 yTBepxkeHun
[Topsinka opraHu3aluy U OCYLIECTBIEHUSI 00pa30BATEIbHON
JESITEIbHOCTH TI0 OCHOBHBIM 00I11e00pa30BaTeIbHBIM IPOrpaMMaM —
00pa3oBaTeNbHbIM POrpaMMaM Ha4yajJbHOTO OOILIEro, OCHOBHOI'O OOIIIEro
Y CpEHEro 00IIero 00pa3oBaHUsY;

« mnpukaza Munobpuayku ot 17.05.2012 Ne 413 «O6 yrBepxaenun ®I'OC
CpeaHEro o0IIero 00pa3oBaHUsY;

o CII2.4.3648-20 «CaHuTapHO-3IUIEMUOIOTHIECKUE TPEOOBaHUS K
OpraHu3alMsIM BOCIUTAHUS U O0yUEHHUs, OT/AbIXA U 03I0POBIICHUS JIETEH U
MOJIOJIEKI», YTBEPKACHHBIX IOCTAHOBJICHUEM TJIABHOTO CAHUTAPHOTO
Bpaya ot 28.09.2020 Ne 28;

o CanlluH 1.2.3685-21 «'urnennyeckue HOPMATUBBI U TPEOOBAHUS K
oOecrieueHnto 0e30MacHOCTH U (1K) O€3BPEAHOCTHU IS UeTIOBEKa
(bakTOpOB cpe/ibl OOUTAHUSY, YTBEPKICHHBIX TOCTAHOBJIECHUEM TJIaBHOTO
canuTapHoro Bpaya ot 28.01.2021 Ne 2;

e y4eOHOro IIaHa CPeAHEro 00IIero 00pa3oBaHuUsl, YTBEPKICHHOTO
npukazoM MBbOY COIII Ne 1 r. 3ao3epHoro;

« paboueit nporpammbl Bociutanuss MBOY COILL Ne 1 r. 3ao3epHoro;

o TosIokeHus 0 pabouux nporpaMmmax MbOY COIL Ne 1 r. 3ao3epHoro;

o YMK Mep3zmsak A.I'.,JIA Homuposckuit, [lononckuii B.b., SAxup M.C.;.
no reometpuu it 10-11x kmaccos.

HEJU U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHOCTh ydeOHOTO Kypca TEOMETPHUM Ha YPOBHE CpPEIHEro OOIIeTro
oOpa3oBaHus OOYyCIIOBJIEHA MPAKTUYECKOH 3HAYUMOCTHIO METANpEIMETHBIX H
MPEAMETHBIX PE3YJIbTATOB OOYYEHHSI T€OMETPUU B HAIpPaBICHUH JUYHOCTHOTO
pa3BUTHs OOy4aromuxcsi, (GopMHUpoBaHUs (YHKIUOHATIHLHOM MaTeMaTH4eCKOu
I'PaMOTHOCTH, U3YYCHUS IPYTUX y4eOHBIX NUCIHUIUIMH. Pa3BuTHe y 00yJaronmxcs
MPaBUJIBHBIX TPEACTABIICHUA O CYIIHOCTH W TPOUCXOXKICHUU TCOMETPUUYCCKUX
aOCTpaKIfii, COOTHOIICHHH PEATbHOTO W HACATHHOTO, XapaKTepe OTPAKCHUS
MAaTEMATUYECKOM HAyKOW SBJIEHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
T€OMETPUHU B CUCTEME HAYK M POJIU MATEMAaTHUECKOTO MOJICITUPOBAHUS B HAYYHOM
MO3HAHWUU H B MIPAKTHUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYIHOT'O MHUPOBO33PCHHS
yUYalIUXCs, a TaKKe KauyeCTB MBIIIICHUS, HEOOXOAMMBIX JUIs aJanTallid B
COBPEMEHHOM OOIIECTBE.



['eomeTpus sBisieTcs OAHUM M3 0A30BBIX MPEIMETOB HAa YPOBHE CPEIHErO
obmero oOpa3oBaHHs, Tak Kak o0OecrneYrBaeT BO3MOXKHOCTh H3YYCHHS Kak
JTUCITUTIINH €CTECTBEHHO-HAYYHOUW HAMPABICHHOCTH, TaK M TYMaHUTapHOM.

Jlornyeckoe MbllIUIeHHE, (GOpMUpPyEeMOe NpPU H3YYEHHH OO0y4YaroIUMUCS
MOHATUHUHBIX OCHOB T€OMETPHUH U MOCTPOCHUHU LIETIOYKU JJOTUYECKUX YTBEPKICHUMN
B XOJI¢ PCIICHUS TEOMETPUYECCKUX 3aJad, YMEHHE BBIIBUTATh M OIPOBEpPraTh
TUMOTE3bl HEMOCPEICTBEHHO HCIONB3YIOTCA TMPH PEIICHUH 3a]ad4 eCTeCTBEHHO-
HAy4YHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (PU3UKHU.

YMeHHne OpUEeHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 001acTsaX JesATeNbHOCTH 4YesoBeka. OpueHTalus 4elloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIHaNIbHOrO ObITHS, (opma
OTPaKEHHUS OKPYXAIOIIET0 MHpA, YCIOBHE YCIEIIHOTO TMO3HAHWS W aKTUBHOTO
npeoOpa3oBaHus  JeHCTBUTENbHOCTH. OmnepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHAET pa3Hble BUABI y4EOHOM U TPYIOBON JI€ATEIBLHOCTH,
SBIISICTCS OAHMM M3 MPO(PECCHOHATBHO BAXKHBIX KAdeCTB, MOATOMY aKTyallbHa
3amadya (GOpPMHUPOBAHUS y OOYYAIOMIMXCS MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBUIHOCTH OOpPA3HOTO MBIIUICHUS — CYHIECTBEHHOIO KOMIIOHEHTa B
MOJTOTOBKE K MPAKTUYECKOU JEATEIHHOCTU 10 MHOTUM HAIIPaBJICHUSIM.

[leas ocBoeHust mporpammbl ydeObHoro kypca «I'eomerpus» Ha 06a3zoBoM
ypoBHE 00yueHus — o0O0IeoOpa3oBaTeibHOE U OOLIEKYJIbTYpPHOE pPa3BUTHE
oOydarommxcs  4yepe3  OOecriedeHHe  BO3MOXKHOCTH  MPUOOpETEeHUs |
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TIE€OMETPUYECKUX 3HAaHUM U JCHCTBUH,
crenupUIHBIX T€OMETPUH, BO3MOXKHOCTH YCIEITHOTO MPOI0JDKEHUs 00pa30BaHUs
0 CTEIHAIIBHOCTSIM, HE CBA3aHHBIM C MPUKIIATHBIM UCTIOIB30BAaHUEM T€OMETPHUH.

[IporpaMmMa 1o reoMmeTpuu Ha 0a30BOM YpOBHE TNIpeaHA3HA4YeHA IS
OOyYJaroIMXCcs CPEAHEH IITKOJIBI, HE UCIBITHIBABIINX 3HAYNTEIBHBIX 3aTPyAHCHHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBaHus. TakuMm oOpa3om, oOydaroriuecs Ha
0a30BOM YpOBHE JIOJDKHBI OCBOUTH OOIIME MATEeMaTUYECKHUE YMEHHS, CBSI3AHHbBIC
CO CcHenu(uKoil TeoMeTpuH W HEOOXOAMMBIE [JIsi JKM3HU B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YYHTh T€OMETPHUIO Oojee
rIyOOKO, €ClIi B JaJbHEHIIEM BO3HUKHET HEOOXOJUMOCTh B T€OMETPUYECKUX
3HAHMSX B MPOGECCUOHATBHON JEATETLHOCTH.

JlocTmkeHre 1Leau OCBOCHHUS MPOrpaMMbl O0ECIEYMBACTCS PELICHUEM
COOTBETCTBYIOIIMX  3amad. [lpuopureTHRIMM 3aJadaMd  OCBOEHHUS  Kypca
«I"eometpun» Ha 6a30BoM ypoBHE B 10—11 kaccax sBisitoTCs:
dbopMHpOBaHUE TPENCTABICHUS O TEOMETPUU KaK YaCTH MHPOBOH KYyJIbTYpHl H
OCO3HaHME €€ B3aUMOCBS3U C OKPYKAIOIUM MUPOM;



dbopMupoBaHUE TPEACTABICHUS O MHOTOTPAaHHMKAX M TellaX BpallleHUS Kak o
BAKHEUIINX MATEMATHYECKUX MOJEIAX, MO3BOJIIOMIMX OMNHUCHIBATh U H3Yy4yaTh
pa3HbIE SIBJICHUS OKPYKAIOIIEr0 MHUPA;

dbopMHpoBaHUE YMEHHUSI pAcIO3HABATh HA YepTekKaxX, MOJIECISAX U B pealbHOM MHUPE
MHOTOTPAaHHUKH U TE€Ja BpallECHUS,

OBIIQJICHME METOJaMHU pEIICHUs 3aJad Ha TMOCTPOCHHS Ha H300paKEHUAX
IPOCTPAHCTBEHHBIX (PUTYD;

dbopMHpoBaHE YMEHHS ONIEPUPOBATH OCHOBHBIMU MOHSATUSAMH O MHOTOI'PaHHHUKAX
Y TeJax BpPalleHUsI U UX OCHOBHBIMU CBOWCTBAMU;

OBJIaJICHUE alTOPUTMAMHU pEIICHUS OCHOBHBIX THUIOB 3aja4y; (HOpMUpPOBAHKE
YMEHUS NMPOBOJUTH HECIOXKHBIE JOKA3aTEIbHBIE PACCYKICHHUS B XOJI€ pPELICHUS
CTEPEOMETPUUECKHUX 3aa4 U 33J1a4 C MPAKTUYECKUM COJIEPKaAHUEM;

pa3BUTHE MHTEIUIEKTYalbHBIX M TBOPYECKHUX CIIOCOOHOCTEN OOydaroluxcs,
IIO3HABATEJIbHOM  AKTHBHOCTH, HCCIEAOBATEIbCKUX YMEHMI, KPUTHYHOCTH
MBIILJICHUS;

dbopmupoBaHue (PYHKIIMOHAIIBHOM TPaMOTHOCTH, pEJIEBAHTHON TI€OMETPHH:
YMEHUE pPAaclo3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX MOHITHH, OOBEKTOB U
3aKOHOMEPHOCTEN B pEalbHBIX >KMU3HEHHBIX CUTYallUsAX U IPU U3YYEHUU APYIHX
y4eOHBIX TPEAMETOB, TMpPOSIBICHUA 3aBUCUMOCTEM H  3aKOHOMEPHOCTEH,
(GOopMyIMpPOBaTh UX HA A3bIKE T€OMETPUHM M CO3/1aBaTh I'€OMETPUUYECKUE MOJIEIH,
IPUMEHSATh OCBOCHHBIM T'€OMETPUUYECKHUW ammapaTr [js peleHus MpaKTUKO-
OPUEHTUPOBAHHBIX 3aJa4, WHTEPIPETUPOBATH M OLEHUBATh IOJYyYEHHBIE
PE3YJIBTATHI.

OTIUYUTENbHOM OCOOEHHOCTHIO MPOTPaMMbl SIBISIETCSl BKJIIOUEHHE B KYPC
CTEpEOMETPUM B Hayalle €ro HW3y4yeHus 3aJay, pellaeMblX Ha YPOBHE
MHTYUTUBHOTO MO3HAHUS, U ONPEAEIEHHBIM 00pa30M OpraHu30BaHHast paboTa HaJ
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHUECKOIO U IPOCTPAHCTBEHHOI'O
MBIIUIEHUS, CTUMYJIMPYET MPOTEKAaHWE MHTYUTHBHBIX MPOLECCOB, MOTUBHPYET K
JAJbHEUIIIEMY U3YyUYECHUIO NPEIMETA.

[IpeanouteHue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYy4eHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEIMETHO-
IPAKTUYECKON JEATEIbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUU Y
yYallUXCsl B KypCc€ CTEPEOMETPUM IPOBOJMUTCS 3a CYET pelIeHUs 3a7a4 Ha
CO3JaHMe  NPOCTPAHCTBEHHbIX O0pa3oB W  3aJad Ha  ONEpPUPOBAHUE
MPOCTPaHCTBEHHbIMU oOpazamu. CoznaHue oOpa3a TPOBOJUTCA C ONOPOM Ha
HarJsgHOCTh, @ ONEpUpOBaHME OO0pa3oM — B YCIOBUSX OTBJICYEHHUS OT
HaIJITHOCTH, MBICIEHHOTO U3MEHEHHUSI €r0 HCXOAHOIO COAECPIKAHUS.

OcHoBHbIE copepkarelibHble TuHUU Kypca «['eomerpum» B 10—11 kiaccax:
«MHororpanHukny, «IIpsiMble U MIIOCKOCTU B MPOCTpAHCTBE», «Tena BpaleHus»,



«BeKTOpbI M KOOPAMHATHI B IPOCTPAHCTBE». DOPMUPOBAHUE JTOTHUECKUX YMEHUHN
pacnpenensieTcs He TOJbKO II0 COJAEP)KATENbHBIM JIMHHUSM, HO M MO ToJaM
oOydYeHHs Ha YPOBHE CpEIHETO 001Iero 00pa3oBaHums.

Conepxxanue o00pa30BaHUs, COOTBETCTBYIOILIEE MPEAMETHBIM pe3yibTaTaM
OCBOEHHUSl pabodeil mporpamMmbl, pacHpeleN€HHbBIM 10 ToAaM oO0y4yeHwus,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJAJEHHE T'E€OMETPUUECCKIUMHU
MNOHATUSAMU U HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATENBHO M MOCTYNATENbHO, C
COOJIIO/ICHUEM MPUHIUIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHUS BKIIIOYAINCH B
OOIIYI0 CHUCTEMY I€OMETPUYECKUX MPEICTaBICHUNA OOYy4aroluXcs, pacuupsas U
yriayousist €€, o0pa3ysi IpOYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3ydenue reoMeTpum oTBOAUTCA 2 4aca B Heaenmo B 10 kiacce u 1 4ac B
Hezemo B 11 kiacce, Bcero 3a JiBa rojga ooydenus - 102 yyeOHbIX yaca.



COAEPXKXAHHUE YYEBHOI' O KYPCA
10 KITACC

IIpsimble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCMOMATUYECKOM IIOCTPOCHHH CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKEHUEe MpsSMBIX B IPOCTPAHCTBE: IMEPECEKAOIIUECS,
napajulelibHble M CKpeuuBaroumecs mnpsmble. [lapajuienbHOCTh NpAMBIX U
IUIOCKOCTEW B MPOCTPAHCTBE: IMAPAJUIEIBHBIE TMpPsAMBIE B NPOCTPAHCTBE;
[apaJuIeNIBHOCTh TPEX MPAMBIX; MAPAJIIEIBHOCTh MPAMOU U IUIOCKOCTH. YTIIBI C
COHAIIPABJICHHBIMA CTOPOHAMH; Yrod MEXAy NPSIMBIMA B IIPOCTPAHCTBE.
[TapaiuienbHOCTH IJIOCKOCTEMN: NapajuiejibHble  IUIOCKOCTH; CBOMCTBA
napajiebHbIX IUIockocTei. [IpocTteifiue mnpocTpaHCcTBeHHbIE (PUTYyphl Ha
IJIOCKOCTH: TE€Tpa’ap, KyO, napaieenumnes]; IOCTPOCHUE CEUEHU.

[lepneHAUKYISIPHOCTD MPSIMOM Y IUIOCKOCTHU: MEPHEHIUKYISPHBIC MPSIMBIE B
[IPOCTPAHCTBE, IIPSAMBIE MapajulesIbHbIE W NEPIECHAUKYISPHbIE K IUIOCKOCTH,
IPU3HAK MEPHEHIUKYISAPHOCTH IPSAMOM M IUIOCKOCTH, TeOopemMa O NPsSMOU
MEPIIEHAUKYJISIPHON IUIOCKOCTU. YTJIBI B MPOCTPAHCTBE: YIOJ MEXAY IPAMON U
IJIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAaHHOTO  yIJIA.
[leprieHIUKYIISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHM 1O IUIOCKOCTH, PACCTOSTHUE
OT TpsMOM 10  IUIOCKOCTH,  TPOEKIUs  (GUrypsl Ha  IUIOCKOCTb.
[lepneHauKyISIPHOCTh  IUIOCKOCTEM: NPU3HAK  IEPHEHAUKYJISAPHOCTH  JIBYX
mIockocTer. Teopema o TpEX nmepHeHIuKyIspax.

MHoOrorpaHHuKHu

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIEC 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBINYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOTrorpanHuka. [Ipusma: N-yronapHas
pU3Ma; TPaHU W OCHOBAHUS MPHU3MBI; MpsAMas U HAKIOHHAs MPU3MBI; OOKOBas M
MTOJTHAs MIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, MPSMOYTOJIbHBIN
napajuleJienunes; U ero cporcrsa. l[lupammpa: n-yronpHas nupamuaa, rpaHd U
OCHOBAHHE MUPAMU/JIbI; OOKOBAs M TIOJIHASI TOBEPXHOCTh MUPAMMU/JIbI; TPABUIIbHAS U
yced€HHass nupamMuga. OIJIEMEHTbl Tpu3Mbl W nupamuibl. [IpaBuinbHbIe
MHOTOTPAHHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
MpaBWIbHAS THPAMUJA; TpPaBWIbHASA TPEYrojbHAas NUPaMUa W TPABUIIbHBIN
teTpa’ap; KyO. IlpencraBieHne o TmpaBUIBHBIX MHOTOTPaHHUKAX: OKTadp,
noaeKadip U ukocadap. CeueHus Npu3Mbl U TUPaAMUIbI.

CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOM,
IUDIOCKOCTU.  ODJEMEHTbl CUMMETPUM B MNHpPaMHAAX, NapajuleJenuIenax,
MPaBUJILHBIX MHOTOIPAHHUKAX.



Brruncnenre 571€MEHTOB MHOTOTPAaHHUKOB: pPEOpa, WMaroHaid, YIJIBL.
[Tnomans OOKOBOM MOBEPXHOCTH U TIOJHOM IMOBEPXHOCTU MPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM MOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOM TMMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MHUpPaMUIBbI,
TeopeMa O IUIomaad yceu€éHHoM mnupamuabl. [lonstue 06 00bEMe. OOBEM
MAPaAMU/JIbI, TPU3MBI.

[Tomo6upie Tenma B mpocTtpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJl.

11 KIIACC

Tena Bpamenus

HummHapuyeckas TTOBEPXHOCTB, oOpazyronue HWIAHAPUIECKOU
MOBEPXHOCTH, OCh UWJIWHJIPUYECKON TMOBEpXHOCTU. L[lunmuHOap: oOcHOBaHUA U
OOKOBasi TMOBEPXHOCThb, OOpasywolias W OCh, IUIOMAAb OOKOBOW U TOJHOU
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yrole KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKOM MmoBepxHOcTU. KOoHyC: oCHOBaHUE U BepIlIMHA, 00pa3yroIasi
U OCh; IUIOIMIQhr OOKOBOM ¥ TOJHOM TOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: UeHTp, paguyc, AUAMETP; IUIOMIAJL MOBEPXHOCTU CREPHI.
B3aumnoe pacnonoxxeHue chepbl U MIOCKOCTH; KacaTelibHasi IIIOCKOCTh K cdepe;
TJI01Ia1b ChEephl.

N300paskeHne Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka muIMHIpa 1 KOHYyCA.

KomOunamuu Ten BpalieHUss W MHOTOTPAaHHUKOB. MHOTOrpaHHUK,
OMHUCAHHBIA OKoJIO cdephl; chepa, BOHUCaHHASS B MHOTOTPAHHUK, WM TEJO
BpallEHUS.

[Tonsarue 06 06BEMe. OcCHOBHBIE CBOMCTBA 00BbEMOB Tel. Teopema 006 00béMe
MPSIMOYTOJILHOTO Tapajuienenurnena u ciaeactBuss u3 He€. OObEM IMIMHIpA,
KoHyca. O0BEM 11apa u miomaab chephl.

[longoOuble Tena B mpocTpaHcTBE. COOTHOIICHUS MEXIY IUIOMIAIIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

Ceuennss mwiMHApa (HapaJUIeIbHO M MEPHEHIMKYJISIPHO OCH), CEUYEHUS
KOHyca (mapajuieIbHO€ OCHOBAaHHUIO M MPOXOJSIIEE 4Yepe3 BEPIIMHY), CEUCHUS
niapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha m1ockocTy U B ipocTpaHcTBe. CI0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHne BeKTopa Mo TpEM HEKOMIUIAHAPHBIM
BekTopaM. IIpaBuno mapamnenenunena. Pemenue 3amay, CBS3aHHBIX €
IIPUMEHECHUEM TMIpaBUJl JCUCTBUU C Bekropamu. IlpsmoyronpHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreimme 3amaun B
KOOpJIMHATax. YTol Mex1y Bekropamu. CKalsipHOE MPOHU3BEIECHHUE BEKTOPOB.
Brruncnenue yriioB Mex1y MPsIMBIMH M IUIOCKOCTAMU. KoOpIMHATHO-BEKTOPHBIN
METOJ IIPU PEUICHUU T€OMETPUUECKUX 3a]1a4.



INJIAHUPYEMBIE PE3YJIBTATBI
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUS MPOrpamMMbl yuyeOHOTO MpeaMeTa
«MareMaTnka» XapakTepU3yrTC:

I'pa:xknanckoe BocnuTanme:

c(hOPMHPOBAHHOCTHIO TPAKTAHCKON TTO3UITMN 00YUAIOMIErocss Kak akKTUBHOTO
U OTBETCTBEHHOI'O 4YiI€Ha POCCHUHCKOro OOIIecTBa, NPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUH,
NpoIeAyp TpaxAaHCKOro oOmiecTtBa (BbIOOPHI, OMPOCHl WU Tp.), YMEHHUEM
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMHM B COOTBETCTBHM C HX
(GYHKIUSAMY 1 HA3HAUYCHHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM IpakIaHCKOM UJICHTUYHOCTH, YBAKEHUS K
MPOIIIOMY Y HACTOSIIIIEMY POCCUICKOM MaTeMaTUKH, IIEHHOCTHBIM OTHOIIEHUEM K
JOCTHXKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJOTHSX, cepax
SKOHOMHKH.

JIyXOBHO-HPaBCTBEHHOI'0 BOCIIUTAHUS

OCO3HAHUEM JTYXOBHBIX LEHHOCTEN POCCHICKOTO Hapoma;
c(hOpPMUPOBAHHOCTHIO ~ HPABCTBEHHOI'O  CO3HAHUSA, HSTUYECKOTO IOBEJICHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUW HAYKU U JIESTEIbHOCTHIO
y4€HOT0; 0OCO3HAHUEM JIMYHOTO BKJIaJa B MOCTPOCHHUE YCTOMUHUBOTO OYayIIETO.

JcTeTH4ecKoe BOCIIMTAHUE:

ACTETUYECKUM OTHOIIICHUEM K MHpPY, BKJIIOYash ACTETUKY MaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3a7ay, peLIeHnH, paccyXIEHUN;
BOCIIPUUMYHMBOCTBIO K MATEMAaTUYECKUM aCleKTaM Pa3iIMyHbIX BUAOB UCKYCCTBA.

dusuyecKoe BOCIIUTAHUE:

c(hOpPMUPOBAHHOCTHIO YMEHHUSI TMPUMEHATh MAaTeMaTUYECKUE 3HAHUS B
MHTEpecax 3J0poBOro u 6e3omacHoro odpasa »13HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3JIOPOBBIO (370pOBOC TNMHUTAHHE, COATAHCUPOBAHHBIMA PEXUM 3aHATHH U

OT/IbIXa, peryispHas busnueckas aKTUBHOCTD); (bu3HIecKoro
COBEPIIICHCTBOBAHMSI, npu 3aHITHIX CIIOPTUBHO-03/I0POBUTEIHLHOM
JESITEIBHOCTBIO.

Tpynosoe Bocnnuranue:

TOTOBHOCTBIO K TPYZAY, OCO3HAHHEM IIEHHOCTH TPYAOIIOOMS;, MHTEPECOM K
pa3nuuHbiM  chepaM  Mpo(decCHOHANBHOM  JESTENbHOCTH, CBS3aHHBIM  C
MaTEMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpLIaTh OCO3HAHHBIM BHIOOD
Oynymeil mnpodeccun U pean30BbIBATH COOCTBEHHBIE J>KU3HEHHBIC IIJIAHBI;



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

IKOJIOTHYECKOE BOCITUTAHHUE:

C(OPMHPOBAHHOCTBIO 3KOJOTMUYECKOW KYJIBTYPbI, TMOHUMAHHEM BIIUSHUS
COIMATHbHO-PKOHOMUYECKUX IMPOIIECCOB HA COCTOSIHHUC MPHUPOIHON W COIMAIbHOM
Cpedpl, OCO3HaHWEM TJOOATBHOTO XapakTepa JKOJOTHYECKUX IMpodIieM;
OpHCHTAIlC Ha NMPUMCHCHHE MAaTeMaTHUYCCKUX 3HAHWH Ui pEIICHUS 3a1a4 B
00JIACTH OKpY)KAIOIICH Cpenbl, IUIAHUPOBAHUS TIOCTYIIKOB W OICHKH HX
BO3MOYKHBIX ITOCJICACTBUH JIJIsl OKPYIKAIOIIEH CPE/IbI.

LleHHOCTH HAYYHOTO MO3HAHMA:

C()OPMHPOBAHHOCTBIO MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHSA HAyKH ¥  OOIICCTBCHHOH MPAKTHUKH, [OHHUMaHHEM
MaTeMaTHUECKOH HayKH Kak c(epbl UYeTOBEYECKOW JMeATEIBbHOCTH, JTalloB e&
pa3sBUTUSA W 3HAYMMOCTH JUIS Pa3BUTHS LHMBHIW3AIMH; OBJIAJCHHUEM S3BIKOM
MaTEeMaTHKd M MaTeMaTHYCCKOW KYyJIbTYpOW KaK CPEJICTBOM IIO3HAHHS MHPa;
TOTOBHOCTBIO OCYIICCTBIIATh NPOSKTHYIO M HCCIICIOBATCIBbCKYIO ACSITCIbHOCTD
WHIMBHUIYAJIBHO U B TPYIITIE.

METAIIPEJMETHBIE PE3YJIBTATBI

MeTtamnpenMeTHbIe Pe3yJbTaThl OCBOCHHS IMPOTPaMMbI YIEOHOTO TMpeaMeTa
«MaremaTtuka XapaKTepU3yITCs OBJIAJICHUEM YHUBEPCAITbHBIMH
NO3HAGAMENbHBIMU  OCUCMBUAMU,  VHUBEPCAILHLIMU — KOMMYHUKAMUBHBIMU
oeticmeusiMU, YHUBEPCANbHbIMU PeCYNAMUBHBIMU OCUCMBUAMU.

1)  Vuuseepcanrvnvie  nosmasamenvhvle — Oelicmsus, — 00ecnevuU8arom
Gdopmuposanue 6a308blX KOSHUMUBHBIX NPOYECCco8 0Oyuarowuxcs (oceoeHue
Memoo08  NO3HAHUSL  OKpYJCcaowe20  Mupa,  NpuMeHeHue  JOSUYECKUX,
uccie008amenbCKux onepayul, ymenull pabomams ¢ ungopmayueti).

ba3oBble jornyeckue aeiicTBUSA:

BBISIBIIATH W XapaKTepU30BaTh CYIIECTBCHHBIE IMPU3HAKKM MaTEMaTHYECKHX
OOBCKTOB, TIOHATHM, OTHOIICHHMH MEXAYy TOHATUAMHU;  (HOPMYIHPOBATH
OTIpEJICIICHHS TIOHATUN; YCTAaHABINBATh CYIIECTBCHHBIN MPU3HAK KIacCU(UKAIUH,
OCHOBAHUS JIJIs1 0000IIESHHS M CPABHECHHSI, KpUTEPUH ITPOBOJIMMOTO aHAJIN3a;
BOCIIPUHUMATh, (DOPMYJIUPOBATh U MPe0oOPa30BHIBATH CYXIACHUS: YTBEPAUTEIIHHBIC
W OTpHUIIATEIbHBIC, CTUHUYHBIC, YACTHBIC U 00IIHE; YCIOBHEIC;

BBISBIISITh MAaTEMaTHYECKHUE 3aKOHOMEPHOCTH, B3aMMOCBS3M M IIPOTHBOPEUHS B
dakTax, MaHHBIX, HAONIOACHUSAX W YTBEPXKIACHUSX; MpeyiaraTh KPUTEPUU IS
BBISIBJICHUS 3aKOHOMEPHOCTEU U IPOTUBOPEYMN;



JenaTth BBIBOJABI C HCIIOJIB30BAHMEM 3aKOHOB JIOTUKH, JEAYKTHBHBIX U
WHAYKTUBHBIX YMO3aKIIOUCHHUM, yMO3aKIIOUEHNUH TI0 aHAIOTHH;
IPOBOJAUTH CAMOCTOATEIBHO JIOKA3aTeIbCTBA MATEeMAaTHUECKUX YTBEPKIACHUN
(mpsiMbIe U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIMIO, PUBOIUTH MPUMEPHI U
KOHTPIpPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BBIBOBL;
BbIOMpaTh COCO0 perieHus yueOHON 3a/1aun (CpaBHUBATh HECKOJIBKO BApHAHTOB
pelieHus, BbIOMpaTh HaubOoJee MNOAXOMIIIMA C YY4ETOM CaMOCTOSITENBHO
BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBnle ucciiegoBarejbcKue 1eHCTBUA:
UCIIOJIb30BaTh  BOIMPOCHl KAaK HCCIEAOBATENbCKUN WHCTPYMEHT IO3HAHMUS;
dbopMynupoBaTh ~ BOMPOCH,  (DUKCHpYIOIMIME  MNPOTHBOpEYHE,  MpoOJeMmy,
yCTaHaBIMBaTh MCKOMOE W JaHHOE, (hopMHpOBaTh THMOTE3y, apryMEHTHPOBATH
CBOIO ITO3ULIAI0, MHECHHE;
IPOBOJUTH CaMOCTOSITENIBHO CIJITAHUPOBAHHBIA 3KCIEPUMEHT, HUCCIEIOBAHUE II0
YCTAaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYECKOro OOBEKTa, SIBJICHUS, Ipoliecca,
BBISIBJICHUIO 3aBUCUMOCTEN MEXITy 00bEKTaMH, SIBICHUSIMH, IPOLIECCAMHU;
CaMOCTOSITeNIbHO  (hopMynHpoBaTh 00OOIIEHUST YW BBIBOALI MO pe3yJibTaram
OPOBEAEHHOIO  HAONIONEHUSA, HCCIENOBaHUS, OLIEHUBATh  JTOCTOBEPHOCTh
MOJyYEHHBIX Pe3yIbTaTOB, BEIBOJOB M 0000IIEHNUH;
IPOTHO3MPOBATh BO3MOXKHOE pa3BUTHE TMIpollecca, a TaKKe BBLIBUTATh
MPE/IOIOKEHNUS O €T0 PA3BUTUHU B HOBBIX YCIOBUSX.

Pabora c nnopmanueii:
BBISBJIATH 1e(ULNTHI HH)OPMALIUY, JAHHBIX, HEOOXOJUMBIX JJIsl OTBETA Ha BOIPOC
U ISl peLIeHUs 3a/1a4U;
BbIOUpaTh WH(OpPMALMIO W3 HCTOYHWUKOB PA3TMYHBIX THIIOB, AHAIU3UPOBATH,
CHUCTEMaTHU3UpPOBaTh M HMHTEPIPETUPOBATh MH(POPMAIHMIO DPA3IUYHBIX BUIOB H
dbopmM TpeacTaBICHNUS,
CTPYKTYpUpOBaTh HHGOpPMALMIO, NPEICTaBIsATh €€ B pa3IuuHbIX (opmax,
WJLTIOCTPUPOBATH TpaUuecKy;
OLICHWBATh HAA&KHOCTh WH(GOPMALMU MO CaMOCTOSTENEHO CHOPMYITHMPOBAHHBIM
KPUTEPUSIM.

2)  Vhusepcanohvie KOMMYHUKAGMUGHbBlE  Oelicmeus,  00eCneuusaom
chopMUPOBAHHOCIb COYUATILHBIX HABLIKOS 00YUaAIOUWUXCHL.

Oo0uenue:
BOCTIIPUHUMATh U (HOPMYIHPOBATh CYXACHHUS B COOTBETCTBHUU C YCIOBUSIMHU U
HesiMu  OOILIEHUS; SICHO, TOYHO, IPaMOTHO BbIpaXaThb CBOIO TOYKY 3PEHHS B
YCTHBIX U NMHUCBMEHHBIX TEKCTaX, JaBaTh MOSCHEHHUS MO XOAY PELICHUs 3ajayu,
KOMMEHTHPOBATh MOJTYYEHHBIN pe3ybTar;



B XoA€ OOCYXIEHHUS 3a/JaBaTb BONPOCHl MO CYHIECTBY OOCY>KIaeMOW TEMBI,
npoOsieMbl, pemaeMol 3aJaud, BBICKA3bIBaTh WJICH, HAICJICHHbIE HAa IOUCK
pELICHUs; COIMOCTABIATh CBOM CYXIEHUS C CYXICHUAMH JPYIUX YYaCTHUKOB
nuanora, oOHapy>KUBaTh Pa3jM4Me U CXOACTBO MO3UIMH; B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOIIIACHS], CBOU BO3PAKEHUS;
NPEACTABIATh PE3yJbTaThl PEIICHUA 3a7aud, SKCIEPUMEHTA, HCCIECIO0BaHUS,
MPOEKTa; CAMOCTOATEIBHO BBIOMPATh (opMaT BBICTYIUICHHS C Y4&TOM 3ajad
MPE3EHTAllUU U OCOOEHHOCTEHN ayTUTOPHUHU.

CoTpyaHu4vecTBo:
NOHUMAaTh M HCHOJb30BATh MPEUMYINECTBA KOMAHAHOW W WHAUBUAYAJIbHON
paboOThl MpU pElIeHHH Y4YeOHBIX 3a/Jad; NOPUHUMATh LEJlb COBMECTHOM
JeATEIbHOCTH, IJAHUPOBATh OPraHU3alMI0 COBMECTHOW padOThl, pacrpenciiiarh
BUJbl paboT, JOroBapuBaThbcs, OOCYXAAaTh TPOIECC M pPE3yabTaT paldOThI;
000011aTh MHEHHS HECKOJILKUX JIFOJIEH;
y4acTBOBaTh B TIpynmnoBbIX (opmax paboTsl (00CyxkAeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYpMBD» W HHBIC); BBIIOJHATH CBOIO YacTb paboOThl U
KOOPJIMHUPOBATh CBOM JACHCTBUS C JPYTMMHU YJI€HAMU KOMAaH/bI, OLICHHBATh
KayeCTBO CBOETO BKJIaJa B OOLIMI MPOAYKT MO KPUTEPUSAM, CHOPMYJINPOBAHHBIM
y4aCTHUKAaMU B3aUMOJEHCTBUSL.

3) Yuusepcanonvie  pezynamueHble Oeticmeus, obecneuusaiom
Gdopmuposarue cMbLCI0BbIX YCMAHOBOK U HCUZHEHHBIX HABLIKOG TUUHOCHIU.
Camoopranusamnus:

COCTaBJIATH IJIaH, aJITOPUTM PEIICHHS 3a]1a4, BRIOUPATh CIIOCO0 PEIICHHS C
YIETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh
1 KOPPEKTHPOBATh BAPHAHTHI PEIICHUH ¢ y4éTOM HOBOM MH(pOPMAIIHUH.
CaMOKOHTPOJIb:
BJIaJICTh HAaBBIKAMM TO3HABATEIHHOM peQICKCHH KaK OCO3HAHHUS COBEPIIAeMbIX
JEWCTBUH WM MBICIHMTEIBHBIX IPOIECCOB, MX PE3yJbTaTOB; BIAJAETh CIIOCOOaAMU
CaMOIIPOBEPKH, CAMOKOHTPOJIS MPOLIECCA U PE3YJIbTATa PEIICHUS MaTEeMaTUYECKON
3aJ1a4u;
MPEABUIETh TPYIHOCTH, KOTOPHIE MOTYT BO3HUKHYTh NpPH PEIICHUM 3aJa4H,
BHOCHUTH KOPPEKTHBBI B JEATCIIBHOCTh HA OCHOBE HOBBIX OOCTOSATENIBCTB, TaHHBIX,
HaWJICHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;
OIICHUBATh COOTBETCTBUE pe3yJibTaTa LIEIU U YCIOBUSM, OOBSCHSITH MPUUYHHBI
JIOCTUKEHUS WM HEJOCTHUKEHUS PE3YIbTAaTOB JIEATCIIbHOCTH, HAXOIUTh OIIHOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATBI

10 KVIACC



OnepupoBaTh MOHATUAMU: TOUKA, IPsIMAsi, TNIOCKOCTb.

[IpuMeHSATh aKCHOMBI CTEPEOMETPUM M CIEACTBHUS U3 HHUX IMPU PEHICHUU
F€OMETPUYECKUX 3a/aY.

OmneprpoBaTh MOHATUSMU: MAPAIIICIIBHOCTh U MEPIEHIUKYIIPHOCTD MPSMBIX
Y IUIOCKOCTEH.

KnaccuduimpoBath B3aMHOE pPacCHOJIOKEHHE MPSMBIX U IUIOCKOCTEH B
MPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JABYTPaHHBIA yTOJ, FPaHU ABYTPAHHOTO YrIia,
pedpo ABYTrpaHHOTO yrija; JMHEHHBIM YroJl JBYIPAaHHOIO YIJa; rpajycHas Mepa
JIBYTPAHHOTO yTJa.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHHUK, BBIMYKIBIA M  HEBBITYKJIBIM
MHOTOTPaHHHK, 3JIEMEHTHl MHOTOTPAHHUKA, TPABIIIbHBIN MHOTOTPaHHUK.

Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
PSIMOYTOJIBHBIN Napajijiesienunesn, Kyo).

KnaccudunmpoBarb ~ MHOTOTpaHHUKH,  BbIOMpas  OCHOBAaHMS  JUIs
Kiaccuukanuy (BBIMYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAHHUKHU; TMPAaBUIIbHBIC
MHOTOTPaHHHUKH; MPSMbIE U HAKJIOHHBIE IPU3MBI, TapaJIICIICITUTICBI ).

OnepupoBaTh MOHATUSAMHU: CEKYIas MJIOCKOCTh, CEUEHHE MHOTOTPAaHHUKOB.

OOBACHATH NPUHLIUIIBI IOCTPOCHUS CEUYEHUH, HCIIOJIb3YSl METO/I CJIEJIOB.

CTpouTh ceyeHMs] MHOTOIPAHHMKOB METOJOM  CJIENOB, BBINOJHATh
(BBIHOCHBIE) IJIOCKUE YEPTEKU U3 PUCYHKOB IMPOCTHIX OOBEMHBIX (UTYpP: BUA
CBEpXY, COOKY, CHHUBY.

PemaTe 3a1aun Ha HAXOXAEHUE TEOMETPUUYECKUX BEJIIMYMH 10 00pa3lam uiu
QIrOpUTMaM, TPUMEHSSI W3BECTHBIC AHATUTUYECKUE METObl MPU PEIICHUH
CTaH/JAPTHBIX MAaTEeMAaTHYECKUX 3a7]a4 HAa BBIYMCIICHUE PACCTOSHUN MEXIY JBYMSI
TOYKaMH, OT TOYKA JO MNOpSIMOM, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIINMUCS TPSIMBIMHU.

PemaTe 3a1aun Ha HAXOXACHUE TEOMETPUUYECKUX BEJIMUYMH O 00pa3laM UiH
QIrOpUTMaM, TPUMEHSSI W3BECTHBIC AHATUTUYECKHE METOAbl TPU PEIICHUH
CTaHJAPTHBIX  MaTeMaTUYECKUX 3a7ad Ha BBIYHCICHHE YIJIOB  MEXIY
CKPEIIMBAOIIMMHUCSA TPSIMBIMH, MEXIy TMPSIMOHA H  IJIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.

Beraucisate 00bEMBI U TUIOMAAN MTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpHU3Ma,
nupamMuga) ¢ TOpuMeHeHueM (GOpMyJl; BBIUHCISATH COOTHOIICHHUS MEXKIY
IUIOHIA/IIMU MTOBEPXHOCTEH, 00bEMAMHU MOI0OHBIX MHOTOTPAaHHUKOB.

OmnepupoBaTh TMOHSATHUSIMH: CHMMETPUS B TIPOCTPAHCTBE; IEHTP, OCh U
MJI0CKOCTh CHMMETPUU; LIEHTP, OCh U MJIOCKOCTh CHMMETPUH (PUTYPHI.



W3Bnekatb, mpeoOpa3oBbIBATh W HUHTEPHPETUPOBATH HH(GOPMALUIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
PUCYHKAX.

[TpumensaTh reomeTpuueckue (HaKTbl il PEUIEHUS CTEPEOMETPUUYECKUX
3aJ1a4, MPEANOIararoinX HECKOIBKO IAroB PEIICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

[IppuMeHATH  MpPOCTEHINNE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUYECKUX 3a1a4.

[IpuBoANTH HpUMEPBl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE U
YKU3HH, PACIIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUU B UCKYCCTBE.

[IpyMeHATh MOJTYyYECHHBIE 3HAHMS HA IPAKTUKE: aHAJIU3UPOBATH pPEAIbHBIC
CUTyallMd W NPUMEHATb HU3YYEHHBIE IIOHATUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHUeCcKd C(HOPMYIHPOBAaHHONW MNpPOOJIEMBbI, MOJAEIUPOBATH pPEAJbHBIC
CUTyallud Ha S3bIKE TI'EOMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX MOHITHI U TEOpeEM, anmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.

11 KVIACC

OnepupoBaTh MOHATUSAMHU: LUIUHIAPUYECKAs IMOBEPXHOCTh, OOpa3yrolIue
IMAIMHAPAYECKOH  TOBEPXHOCTH;  IWJIMHAP,  KOHUYECKas  IMOBEPXHOCTH,
oOpa3yronue KOHHIECKOH TOBEPXHOCTH, KOHYC; c(heprudeckasi MOBEpXHOCTb.

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

OOBICHATH CIIOCOOBI MOTYUYEHHUS TEJ BPAIICHHUS.

KnaccudunmpoBats B3auMHOE pacnoyioskeHue chephl U MIOCKOCTH.

OnepupoBaTh MOHATHSMHU: IMIAPOBOW CETMEHT, OCHOBAHHE CETMEHTA, BHICOTA
CETMCHTA; IIIapOBOM CIJIOH, OCHOBAHME IAPOBOTO CJIOS, BHICOTA IIAPOBOTO CJIOS;
IapOBOU CEKTOP.

Boruucisate  00BEMBI M IJIONMIAJM  TOBEPXHOCTEH Tel  BpalieHus,
TCOMETPUUYCCKUX TEJI C TPUMEHEHUEM (HOPMYI.

OnepupoBaTh TMOHATHUSMH: MHOTOTPAaHHUK, BIIMCAHHBIH B chepy #
OMMMCAHHBIA OKOJIO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WU TEJO
BpaIeHusl.

BBIYUCISITE COOTHOIICHHSI MEXIY TUIOMAIASIMU MMOBEPXHOCTEH W 00BEMaMu
MOAOOHBIX TEII.

N300pakath u3ydaemble (UTypbl OT PYKH M C TPHUMEHEHHEM IPOCTHIX
4epTEKHBIX UHCTPYMEHTOB.

BhITIOTHSTH (BBIHOCHBIC) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MIPOCTHIX 00BEMHBIX
buryp: BUI CBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJI BPAIICHHS.



W3Bnekatb, HWHTEpPHpPETUPOBATH U MNPeoOpa3oBbIBATH HH(OpPMALMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTaBICHHYIO Ha YepTekax u
pPHUCYHKaX.

OnepupoBath MOHSATUEM BEKTOP B IPOCTPAHCTBE.

BbITIONHATE  IEHCTBUSA  CIOXKEHUST BEKTOPOB, BBIYMTAHMS BEKTOPOB H
YMHOXEHHS BEKTOpA Ha YUCIIO, OOBICHITH, KAKUMHU CBOWCTBAMU OHH 00JIaAat0T.

[TpuMeHsTh paBUIIO MapalieIenuIea.

OnepupoBaTh NOHIATUIMU: IEKAPTOBBI KOOPJIMHATHI B MPOCTPAHCTBE, BEKTOD,
MOJAYJb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPIWMHATHI BEKTOpa, YroJl MEXIy
BEKTOpaMH, CKAJIIPHOE MIPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIC
BEKTOPBI.

HaxoanTs cyMMy BEKTOPOB M MPOU3BEICHUE BEKTOPA HA YUCIIO, YTOI MEXKIY
BEKTOpPAMH, CKAJSIPHOE IMPOU3BEIEHUE, PACKIAIbIBaTh BEKTOP MO JIBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3anmaBath IUIOCKOCTh YPaBHEHHEM B JIEKAPTOBON CUCTEME KOOPIUHAT.

[TpumensTe TeomeTpudeckue (HaKThl I PEUICHHs CTePEeOMETPUUIECKUX
3a]a4, MPEANOIaralonuX HECKOIBKO MIAaroB PEIICHHs], €CIIA YCIOBUS MPUMEHEHUS
3aJ1aHbI B IBHOH (hopme.

Pemarp mpocreiinime reoMeTpuyecKkrde 3ajaud Ha MPUMEHEHHE BEKTOPHO-
KOOPAMHATHOTO METOJA.

Pemarp 3amaunm Ha J0Ka3aTENbCTBO MAaTEMAaTHYECKHMX OTHOIIECHUH U
HAXOXKJIEHUE TEOMETPUUYECKUX BEIIMYUH 0 00pasiiaM WK alrOpUTMaM, MPUMEHSIS
W3BECTHBIE METO/IbI IIPH PEIIEHUN CTAaHAAPTHBIX MAaTEMaTHUYECKUX 3a/1a4.

[IpumeHaTs mOpocTEHIINE POTPAMMHBIE  CPEACTBA U DJIEKTPOHHO-
KOMMYHHKAITHOHHBIE CUCTEMBI MTPH PEIICHUN CTEPEOMETPUICCKUX 3a]1a4.

[TpuBoaUTE TpUMEpPHl MaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH B MpUpOAE U
KU3HU, paclio3HaBaTh MPOSBICHUE 3aKOHOB T€OMETPUU B UCKYCCTBE.

[IpuMeHsATh TONy4YeHHBIC 3HAHUS HA TMPAKTUKE: aHAIM3UPOBATh peabHbIC
CUTyalldd W TIPUMEHSATh H3yYeHHBbIC TOHATHA B TPOIECCE TOUCKA DPEIICHUS
MaTeMaTH4eCKd CHOPMYIHPOBAHHONW TMPOOJIEMBbI, MOJETUPOBATH peajbHbIC
CUTyalldd Ha S3bIKE TEOMETPUH, HWCCIEAOBaTh IOCTPOCHHBIE MOJETH C
UCIIOJIb30BaHUEM T€OMETPUYECKUX MOHATHI U TeopeM, anmapaTa anreOpbl; pemaTh
NPAKTHUECKUE 3a]1a4M, CBA3aHHBIC C HAXOXKIEHUEM I'€OMETPUUECKUX BEIHUUH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoanyecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM K 0 (undposbie)
n/m NPOrpamMMblI Bcero O;Tpom’m’le p ;KT"%CKHC o0pa3oBaTejIbHbIE
padoThI padoThI pecypesI
1 BBeneHue B cTepeoOMeTpHUIO 10 1
2 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanienbHOCTh MPSIMBIX M TNIOCKOCTEH
3 [eprieHAUKYISAPHOCTH MPSIMBIX U THIOCKOCTEH 12
4 VYTaB1I MEXAY TPSIMBIMU M IFIOCKOCTSMHA 10 1
3) MHororpaHHuKu 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 9 1
7 [ToBTOpEHME: CEUEHMUS], pACCTOSIHUS U YIJIbI 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 6 0




11 KIIACC

KoanuectBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/m IporpaMmb1 Beero KO;ITpOJIbeIe HpﬁaKaneCKne 06PA30BATETBLHBIE
padoTbI padoThbI pecypesI
1 Tena BpameHus 12
2 OO6BEMBI TEn 5
3 BexTopsl 1 KOOpAMHATHI B IPOCTPAHCTBE 10
4 [ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS 7 1
3HAHUM
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0







HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
KosanyecTBo yacoB DJIEKTPOHHbIE
Ne Hara uudposbie
n/n Tema ypoka Bceero KoﬁﬂTpom’Hble U3YYeHUs o0pa3oBaTe/ibHbIE
padoThI pecypcb
OCHOBHbBIE TIOHSTHS CTEPEOMETPUU: TOUKA,
npsiMasi, TNIOCKOCTb, TpocTpancTBo. [IpaBuia
1 M300pakeHNs Ha PUCYHKAX: H300paKeHHUs 05.09.2023
TUIOCKOCTEH, MapajuIeIbHbIX MPSIMBIX
(OTpe3KOoB), cepeIMHbI OTPE3Ka
2 AKCHOMBI CTEpEeOMEeTpUN 05.09.2023
3 AKcuombl ctepeomeTpun. Pemenue 3axau 12.09.2023
4 CnencTBus U3 akCUOM CTEPEOMETPUU 12.09.2023
5 CrencTBusl U3 aKCHOM CTEPEOMETPHH. 19.09.2023
Pemenne 3anau
6 BxoaHast koHTposibHast paboTa 1 19.09.2023
3HaKOMCTBO C MHOT'OI'paHHUKaMH,
7 n300pa’keHre MHOTOTPAaHHUKOB HA PUCYHKaX, 26.09.2023
Ha MPOEKIMOHHBIX YepTekax
HauanbHble cBefeHus 0 KyOe U nupamue, ux
8 pa3BEépTku u Mojenu. CeueHus 26.09.2023
MHOT'OI'PaHHHKOB
9 Muororpanauku. Pemmenue 3aga4q 03.10.2023
B3anMHoe pacnosioxkeHue npsMbIX B
10 MIPOCTPAHCTBE: MTEePECEeKAIOIIHECs, 03.10.2023
napajJiesibHble M CKPEIIMBAIOLINECs psSMBbIe
11 [TapannenbHOCTb TPEX MPSIMBIX 17.10.2023
12 [TapannenpHOCTb NPSAMON U IUNIOCKOCTH 17.10.2023




13 CkpemuBatomumecs npsimsie. C/p 24.10.2023

14 VYTIIbI ¢ COHONIPABIIEHHBIMHA CTOPOHAMH. YTOJ 24.10.2023
MEXY NPSIMbIMU

15 [TapamiensHble NpsIMbIE B POCTPAHCTBE 10.10.2023

16 TeTpaazULp. [Tapannenenunen. [Tocrpoenue 07.11.2023
CeueHUi

17 Pemenue 3a1au Ha mOCTpOeHUE CEUCHUI 14.11.2023

18 [TocTpoeHue ceyeHnit MHOTOTPAaHHUKOB 14.11.2023

19 Pemenue 3amau. IToaroroBka K k/p 21.11.2023
KonTponbhas pabota no teme

20 "INapamiensHOCTh MPsAMBIX. [lapamienbHOCTh 21.11.2023
MPSAMBIX U IIOCKOCTEHR"

21 Ananuz k/p. Yroa Mexay NpsiMbIMU B 28.11.2023
MIPOCTPAHCTBE

22 [lepnieniuKynspHbIE MPsIMbIE B TPOCTPAHCTBE 28.11.2023

23 [TapannensHble MpsMbIE, TIEPIICHIUKYISIPHBIC 05.12.2023
K IJTIOCKOCTH

24 [Tpu3HaK MEePIEHIUKYISIPHOCTH IPSIMOU U 05.12.2023
TJI0CKOCTH

o5 [Tpu3HaK MEePIEHIUKYISIPHOCTH IPSIMOU U 12 122023
iockocTH. Pemenne 3agau

26 Teopema o mpsiMO¥t epTIIeHTUKYIIPHON 12.12.2023
MJIOCKOCTH

97 Teopema o mpsMoil meprneHANKYIIPHON 19.12.2023
IJIOCKOCTH. Pemenne 3axau

28 Teopema o mpsMoil mepreHANKYIIPHON 19.12.2023
mmockocT. C/p

29 PaccrostHre OT TOYKH 10 IPSMOA, 710 26.12.2023
TJIOCKOCTH

30 [lepneHIUKyYNsp U HAKIOHHBIE 26.12.2023




Pemenue 3aaa4 Ha IPUMCHCHUC B3aUMHOT' O

31 . 07.11.2023
PaCMOJIO0KEHUS IPSIMbIX, IPSIMOU U MIIOCKOCTH

32 [Tepnienaukyssip U HakJIOHHBIE. Pemenue
3az1a4

33 Teopema o Tpex mepneHAUKyIsIpax

34 Teopema o Tpex nepneHAuKyIsipax. Pemenue
3az1a4

35 VYron Mmexay npsmMou ¥ III0CKOCTHIO.
[TapautenpHOE IPOEKTUPOBAHUE

36 JIByrpaHHBIN yroJl, JMHEHHBIN yroi
JIBYTPAHHOT'O yTJIa.

37 JIByrpaHHBIN yroj, TMHEUHBIN yroj
JIBYrpaHHOro yria. Pemenue 3amau

38 [lepnieHIMKYISIPHOCTD MIIOCKOCTEH: NpH3HAK
MEePIEeHIUKYISIPHOCTU JBYX TIOCKOCTEH
[lepneH IUKYISIPHOCTD MIOCKOCTEHN: TPU3HAK

39 MEePIEHIUKYISIPHOCTH JBYX MJIOCKOCTEH.
Pemenue 3anau
[TeprieHAMKYAAPHOCTD IUIOCKOCTEM: MPU3HAK

40 MIEPIEHIUKYJIIPHOCTHU ABYX IIOCKOCTEH.
[IpakTkym

a1 [Inomane OpTOroHaNIbHON NPOEKIUU
MHOT'OYTOJIbHUKA

42 Pemenne 3agay mo teme

43 POHFOTOBKa K K/p 1o Teme

[lepneHIMKYISIPHOCTD B IPOCTpaHCTBE"
44 'I'<0HTpOJ'II)Ha$I pabota no Temam
[lepneHIMKYISIPHOCTD B IPOCTpaHCTBE"
45 Amnanus x/p. [loHsiTHE MHOTOrpaHHUKA
16 [Tpu3ma: n-yronbHas mpu3mMa, 60KoBasi 1

IMOJIHAA MMOBEPXHOCTH ITPU3MBIL.




[Tapamtenenunen, NpsAMOyTOJIbHBII

47 napaJulesienune/1 U ero CBoicTBa 1
[Mupamuna: n-yronbHas nupamuaa, TpaHu u
48 OCHOBaHHWE MUPaMH/IbL; OOKOBAs U MOJTHAS 1
MOBEPXHOCTh MUPAMU/IBL; IPABUIIbHAS U
ycedy€HHas nupamuaa
[IpaBuiIbHBIE MHOTOTPAaHHUKHU: TTOHSTHE
MPAaBUILHOTO MHOTOTPAaHHUKA; TIPAaBUIIbHAS
49 pu3Ma ¥ NpaBuiIbHAas MUPaAMUIA; IPaBUIIbHAS 1
TpEyroJibHas MUPaMU/IA U IPABUIBHBIH
TeTpadap; Kyo
[Ipencrasnenue o MpaBUIBHBIX
50 MHOTOTPaHHHUKAX: OKTa3p, HOACKA P U 1
MKOCadIP.
51 Cummerpus B MPOCTPAHCTBE: CHMMETPHS 1
OTHOCHUTENIbHO TOYKH, MIPSIMOM, TNIOCKOCTH.
50 Brrauciienue 31eMeHTOB MHOTOTPaHHHKOB: 1
pEOpa, AMaroHayu, yrisl
53 Pemenne 321)1aq Ha BBIYMCIICHHE ITOBEPXHOCTEN 1
MIPaBIJILHOM MPU3MBI M TUPAMHUJIbI
54 Teopema o mtonaan 60KOBON MOBEPXHOCTH 1
yceu€HHoM nupamuibl. [loaroroBka K k/p
55 'ISOHTpOHLHa}I pabota o Teme 1
MHororpanHuku"
56 Ananmus k/p. [oustre 06 06bEMe 1
57 O0BEM TUpaMUTIBI 1
58 O6béM upamusl. Pemenne 3agau 1
59 O06wém nupamusl. [IpakTukym 1
60 O6béM mupamusl. C/p 1
61 O06BEM PU3MBI 1




62

O0béM ipu3mbl. Permenne 3amau

63

O06weém nmpusmsl. [Toaroroska K k/p

64

KonTponbras padota mo teme "O0bEMBI
MHOTOI'PAaHHUKOB"

65

[ToBTOpeHME, 0000IIEHNE CUCTEMAaTH3AITUS
3HaHuil. Ananus k/p. [locrpoenue ceueHuii B
MHOTOTPaHHHUKE

66

[ToBTOpEeHME, 0000IIEHNE CHCTEMATH3AIIHS
3HAHWUN. BBIYUCIICHNE PACCTOSHUIA: MEKITY
ABYMA TOYKaMH, OT TOUKHU JO Hp?[MOfI, oT
TOYKH 10 TNIOCKOCTH, MEXKIY
CKpCHIMBAOIIHUMHUCA ITPAMBIMU

67

HroroBas koHTposibHAs paboTa

68

[ToBTOpenue, 0000IIEHNE CUCTEMATH3AIUS
3HaHuil. Bbruucienue yrios: Mexay
CKPEILMBAIOIUMUCS IPSIMBIMU, MEXKAY
IPSIMOI U INIOCKOCTBIO, IBYTPAHHBIX YIJIOB,
YTJIOB MEXKIY IIOCKOCTSIMU

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

68




11 KIIACC

Ne i/

Tema ypoka

KoauuecTBO 4acoB

Bcero

KonTposabHubie
padoThI

IIpakTHyeckue
padoTshI

Jlara
U3ydyeHus

DJIEeKTPOHHbIE
undgpoBbie
o0pa3oBaTe/ibHbIE

pecypchl

Cdepa u map: ueHTp, paanyc, 1uamerp;
IUIONIA/Ib TOBEPXHOCTHU ChEPhI

Bsanmuoe pacrionosxenue chepsl u
IUIOCKOCTH; KacaTeJIbHas INIOCKOCTh K cdepe;
Ionab chepsl

N3obpakenue cepsl, mapa Ha IOCKOCTH.
CeueHnus mapa

unuuapudeckast TOBEPXHOCTb,
o0pa3yromue HUIHHIPHIECKON
MOBEPXHOCTHU, OCh IIMJIMHIPUIECKOMN
MTOBEPXHOCTHU

Humuaap: ocHoBaHUS M OOKOBast
MOBEPXHOCTh, 00pa3yromas U 0Ch; MJIOLIA]b
OOKOBOH U MOJTHON OBEPXHOCTH

N3o06pakenne NMIMHIPA HA TUIOCKOCTH.
Pa3zBéprka nununapa. CedeHus HUIMHIPA
(TJIOCKOCTBI0, MapauIeIbHON WUITH
NEPIEeHIUKYISIPHON OCH IIUITUHAPA)

Konnueckast moBepXxHOCTh, 00pasyroiiye
KOHUYECKON ITOBEPXHOCTH, OCh ¥ BEPIINHA
KOHHYECKOW MTOBEPXHOCTHU

Konyc: ocHOBaHMe U BepinHa, 00pa3yromas
1 OCh; IJIOIAAL OOKOBOM M MOJHOMN
MOBEPXHOCTH

VYceu€HHbI KOHYC: 00pa3yIolIMe U BHICOTA;
OCHOBaHHS 1 OOKOBas ITOBEPXHOCTDH




N3006pakenue KkoHyca Ha IJIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca

10 .
(III0CKOCTHI0, NAapaJlIeIbHOM OCHOBAHUIO, U
IUIOCKOCTBIO, POXOJIIIEH uepe3 BEPLINHY)

11 KomOuHanus ten BpaieHus u
MHOTOI'PaHHHKOB
MHororpaHHuK, ONUCaHHbIN 0KOJIO chepbl;

12 cdepa, BMcaHHAs B MHOTOTPAHHUK HUJTU B
TEJIO BpaIllEHUs!

13 [Tonstue 06 06bEéme. OCHOBHBIE CBOWCTBA
00BEMOB TE

14 O06bEM IuIMHApa, KOHYCa

15 O0BéM mIapa U TIoImaah chepbl
[TonoGHbIe TETa B IPOCTPAHCTBE.

16 CooTHOIIEHHS MEXTy IO SIMU
HOBEpPXHOCTEH, 00bEMaMU OJOOHBIX TeJI

17 KonTponbHas pabora o temam "Tena
BpameHus" u "O6beMbl Ten"

18 BekTop Ha MI0CKOCTH U B MPOCTPAHCTBE

19 CrnoxeHne 1 BHIYUTaHHE BEKTOPOB

20 YMHOXeHHEe BEKTOpa Ha YHCIIO
PasnosxeHne BEKTOpa 110 TPEM

21 HEKOMIUTaHapHbIM BekTopam. [IpaBuiio
napaJsenenunesa

99 Pemenue 3a1a4, CBA3aHHBIX C TPUMEHECHHEM
IIpaBUJI ICUCTBUH C BEKTOPAMHU
[IpsimoyrosbHas cucTeMa KOOpIuHAaT B

23 npoctpancTBe. KoopmHaTh BeKTOpa.
[IpocTeiinme 3ajaun B KOOpAUHATAX

24 VYron mexny Bektopamu. CKansipHoe

MMPOU3BCACHUC BCKTOPOB




Brpluucnenue yrios Mex1y NpsIMbIMUA U

25 1
IUIOCKOCTSIMU

26 KoopauHatHO-BEKTOpPHBIN METOJ TIPU 1
pEIICHIH T€OMETPHUUECKUX 3a]a4

27 KoHnTtposbHas padota mo teme "BekTopsr u 1
KOOpJMHATHI B IPOCTpaHCTBE"
[ToBTOpenue, 0000IIEHNE U CUCTEMATH3ALMS

28 3Hanuil. OCHOBHBIE (UTYPBI, (HAKTHI, 1
TEOpPEeMbI Kypca INIaHUMETPUU
[ToBTOpenue, 0000IIEHNE U CUCTEMaTH3aLMS

29 3HaHuil. OCHOBHBIE (QUTYPHI, (DaKTHI, 1
TEOpEeMbI Kypca INIaHUMETPUH
[ToBTOpenue, 0000IIEHNE U CUCTEMATH3AIHS

30 3HaHuH. 3a/1a4uy IUIAHUMETPUU U METOJIbI UX 1
pemeHus
[ToBTOpenue, 0000IIEHNE U CUCTEMAaTH3aLMS

31 3HaHUH. 3a/1a4M TUIAHUMETPHH U METOJIBI UX 1
peleHus
[ToBTOpenue, 0000IIeHNE U CUCTEMaTH3AIHS

32 3HaHuil. OCHOBHBIE (DUTYPHI, (HAKTHI, 1
TEOpPEMbI Kypca CTEpEOMETpUH

33 HToroBas KOHTpOJIbHAsA paboTa 1

34 [ToBTOpenue, 0600IIEHNE U CUCTEMATH3AITUS 1
3HAHUU

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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