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MOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamma yueOHoro kypca «I'eomerpus» 6a30BOro ypoBHs IS
oOyuarommxcs 10-11 xmaccoB paspaborana Ha ocHoBe DenepanbHOTo
rOCyIapCTBEHHOI0 00pa30BaTENIbHOIO CTaHAapTa CPEeJHEro O0IIero oopa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHUPOBBIX  TpPEOOBaHWI, NPEABABIAEMBIX K
MaTeMaTH4eCKOMy OOpa30BaHUIO, W TPATULUNA POCCUUCKOro 0Opa3oBaHUS.
Peanuzanus nporpaMmbl 00ecrieUnBaeT OBJIAJICHUE KIIOUEBBIMU KOMIIETEHLUSMH,
COCTaBIIIIOIIMMHU OCHOBY JJIi CaMOpPa3BUTHS U HEIMPEPHIBHOIO 00pa3oBaHMs,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO M IIO3HABATEJILHOIO pa3BUTHS
JUYHOCTH 00YJarOIITIXCS.

HEJIM UT3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOrO Kypca T€OMETpPHH Ha YPOBHE CpEIHEro OOIIero
o0pa3oBaHus OOYCJIOBJIEHA NPAKTHMYECKON 3HAYMMOCTBIO METANpEeIMETHBIX |
OPEeIMETHBIX PE3YyJbTAaTOB OOYYEHHS] T€OMETPUM B HANpPaBICHUH JIMYHOCTHOTO
pazBuTHs oOydaromuxcs, ¢GopMHUpOBaHUA (YHKIIMOHAJIBLHON MaTeMaTH4eCKOu
TPAaMOTHOCTH, U3yYEHUs IPYTUX YUEOHBIX NUCHUIUINH. PazButre y o0yJarommxcs
NPaBWIBHBIX TPEICTABICHUNA O CYIIHOCTH M TMPOUCXOXKICHUH TE€OMETPHUECKUX
abcTpakiuii, COOTHOUICHHH PEaTbHOIO0 M HJCATbHOTO, XapaKTepe OTPAKECHUS
MAaTEMaTU4YECKOW HAyKOW SBIEHUW M TPOLECCOB pPEAJIbHOIO MHpA, MECTE
Te€OMETPUN B CUCTEME HAYK M POJIM MAaTEMaTHIECKOTO MOJICIIUPOBAHNS B HAYYHOM
MO3HAHUH U B TIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PECHHUS
yYaIIUXCsi, a TaKKe Ka4yeCTB MBIIUICHHs, HEOOXOMWMBIX IS aJanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTpust siBiseTCs OAHMM M3 0a30BBIX IMPEIMETOB HA YPOBHE CPEIHEro
oOuiero oOpa3oBaHusA, TakK Kak OOECHEYMBAET BO3MOXXHOCTh HU3YUYEHHS Kak
JTUCITUTUINH €CTECTBEHHO-HAYYHOW HAMPABIEHHOCTH, TaK M TyMaHUTapPHOU.

Jlornyeckoe MblUieHne, (GopMUpyeMoe MTpPH H3YYCHHH OOyYarOIIMMUCS
MOHATUHHBIX OCHOB T€OMETPUHU U TIOCTPOCHUH IIETIOYKH JIOTHUECKUX YTBEPKIACHUH
B XOJI€ pEIICHUS TCOMETPHUYECKHX 3a/Jay, YMEHHE BBLIBUTaTh M OMPOBEPTraTh
TUIIOTE3bl HEMOCPEJCTBEHHO HCIOJB3YIOTCS MPU PEIICHUU 3a7ad €CTECTBEHHO-
HAYYHOTO IIMKJIa, B YACTHOCTHU U3 Kypca (QU3UKHU.

YMeHue opueHTHPOBATHCS B MPOCTPAHCTBE UTPAET CYIIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AeATeNbHOCTH ueioBeka. OpHeHTalus 4YeloBeKa BO BPEMEHH U
MPOCTPAaHCTBE — HEOOXOAMMOE YCIIOBHE €ro COIHaJbHOTO ObiTHs, (opma
OTpPaXEHUSI OKPY>KAIOIIET0 MHpA, YCIOBHUE YCIHENIHOTO TMO3HAHUS U aKTUBHOIO
npeoOpazoBanusi  AeicTBUTENbHOCTH.  OmepupoBaHue  MPOCTPAHCTBEHHBIMU
oOpazaMu O0OBEIMHSAET pa3Hble BUAbl y4E€OHOM M TPYIOBOH NEATEIBLHOCTH,




ABJICTCA OJHHUM U3 HpO(I)eCCI/IOHaJ'H)HO Ba)XHBIX Ka4iC€CTB, IIOOTOMY daKTyaJlbHa

3amaya (opmMupoBaHus y OOyYaronImxcsi MPOCTPAHCTBEHHOTO MBIIIUICHHUS Kak
Pa3HOBUJHOCTH OOpPAa3HOTO MBIIIJIEHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKON EATEIbHOCTH M0 MHOTUM HAMNPABICHUSIM.

[lens ocBoeHust mporpamMMbl ydyeOHOro kypca «l'eomerpus» Ha 0a30BOM
ypoBHE 00yueHuss — oOmeoOpa3oBaTenbHOE W OOUIEKYJIBTYPHOE pa3BUTHE
oOydarommxcsa  4epe3  oOecriedeHHe  BO3MOXKHOCTHM  NpUOOpETeHus U
WCIMOJIb30BAHUSA CHCTEMATHYECKUX TIE€OMETPUYECKUX 3HAHMM W JCUCTBUI,
cenupUIHBIX TEOMETPUH, BO3MOXHOCTH YCIEITHOTO MPOI0JDKEHNs 00pa30BaHUs
M0 CTIEIMAILHOCTSIM, HE CBSI3aHHBIM C MPUKIIATHBIM UCTIOIb30BaHUEM F€OMETPHUHU.

[Iporpamma mo reoMmeTpuu Ha 0a30BOM YpOBHE IMpeaHa3HadyeHa s
0oOy4Yaromuxcs CpeIHE MIKOJbl, HE UCIBITHIBABIINX 3HAYUTEIIBHBIX 3aTPYIHCHUI
Ha YpPOBHE OCHOBHOTO 00miero obpazoBanus. Takum oOpazoM, oOyuaromuecs Ha
0a30BOM ypOBHE JOJKHBI OCBOUTH OOIIME MATeMaTHUYECKHUE YMEHHsI, CBSI3aHHBIC
co crnenudUKod TEOMETPUUM U HEOOXOAUMbIE ISl KU3HH B COBPEMEHHOM
oOmectBe. KpoMe 3TOro, OHMU MMEIOT BO3MOXKHOCTh M3Y4YUTh T€OMETpHUIO0 Oosee
rIyOOKO, €Clid B JaJbHEHIIEM BO3HHUKHET HEOOXOJUMOCTh B T€OMETPUUYECKUX
3HaHUSIX B MPOGECCUOHAIBHON NEATETHHOCTH.

JlocTmKeHre 1eId  OCBOCHHSI TPOTpaMMbl OOECIIEUMBAETCSl pelIeHUEeM
COOTBETCTBYIOIIMX 3ahad. [lpuopuTeTHbIMM 3ajJjayaMd  OCBOCHMS  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kaccax sBisSFOTCS:

e (opmupoBaHue MNpPEACTABICHUS O TEOMETPUM KaK YacTH MHPOBOM
KYJBTYPhI U OCO3HAHHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;
(dbopMupoBaHUE TMPEJCTABICHUS O MHOTOIPaHHUKAX M TeJlaX BpaIllCHUS
KaK O BOKHEHIIMX MAaTEMAaTHYECKUX MOJENSAX, MO3BOJSIOMINX OMKUCHIBAThH
Y U3y4aTh pa3HbI€ SBJICHUS OKPY>KAIOIIET0 MUPA;
dbopMupoBaHHE€ YMEHHS paclo3HaBaTh Ha dYepTekax, MOJEIAX U B
peaJbHOM MUpPE MHOTOTPAHHUKY U TeJa BpallleHUs;

OBJIQJICHUE METOJAMH PEUICHHUs 3a/1ad Ha MOCTPOEHUS HA M300pAKEHUSIX
MIPOCTPAHCTBEHHBIX PUTYD;

dbopMupoBaHUE yMEHHUSI ONEPUPOBATH OCHOBHBIMU TOHSATHUSMH O
MHOTOTPAaHHUKAX U TeJlaX BPAILIEHUS U UX OCHOBHBIMU CBOMCTBaMU;
OBJQJICHUE  QJITOPUTMAMM  PEUIEHUS  OCHOBHBIX  TWUIIOB  3ajady;
dbopMHpoBaHHEe yMEHHUS TPOBOJUTH  HECJOXKHBIE  JIOKAa3aTeIbHbIC
paccy X IeHus B XOJI€ PEUIEHUsS CTEPEOMETPUUECKUX 3ajad M 3a7ad ¢
MPAKTUYECKUM COJIEPKaHUEM;

pa3BUTHE MHTEIJIEKTYaJIbHbBIX U TBOPYECKHUX CIIOCOOHOCTEH
oOy4Jaromuxcs, MO3HABaTEIbHOM  aKTUBHOCTH,  HCCIEAOBATEIbCKUX
YMEHUM, KpUTUIHOCTH MBIILICHHUS;




e (opmupoBanue GyHKIIMOHATHHON rPaMOTHOCTH, pEIEBaHTHOM
F€OMETPUU: YMEHHE pPACHO3HaBaTh IMPOSBICHHUS T'€OMETPUUYECKUX
MOHATUH, OOBEKTOB U 3aKOHOMEPHOCTEM B pealbHBIX KU3HEHHBIX
CUTYalMsIX M NpPU WU3YYEHUU JPYTrux y4eOHBIX NPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH U 3aKOHOMEpPHOCTEH, (OpPMYIUPOBATh WX HA S3BIKE
T€OMETPUM U CO3JaBATh FEOMETPUUECKUE MOJAEIH, TPUMEHATh OCBOCHHBIN
r€OMETPUYECKUN ammapar JUisl pPelIeHUs MPAKTUKO-OPUEHTUPOBAHHBIX
3aJ1a4y, HHTEPIIPETUPOBATh U OLEHUBATH MMOTYYEHHBIE PE3YJIbTaThI.

OTIUYUTENHEHON OCOOEHHOCTHIO MPOrPaMMBI SIBISIETCSl BKJIIOYEHHE B KYypC
CTEPEOMETPUM B HAyalle €ro M3y4YeHus 3aJad, pEIIaeMbIX Ha YpPOBHE
WHTYUTHUBHOTO MMO3HAHUS, U ONPEEIEHHBIM 00pa30M OpraHu30BaHHAs paboTa HaJ
HUMH, YTO CHOCOOCTBYIOT pa3BUTHIO JIOTMYECKOTO U MPOCTPAHCTBEHHOTO
MBIIIJIEHUS, CTUMYJIMPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHUPYET K
JaJIbHEUIIEMY U3YyUYCHHIO MTPEAMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYyYEHMs], TO
€CTh TEOPETUYECKHE 3HAHUSA MMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IPEIMETHO-
MIPAKTUYECKON JIEATENBbHOCTH. Pa3BUTHE NPOCTPAHCTBEHHBIX IIPEACTABIECHUN Y
yyaluxcsi B KypCc€ CTEPEOMETPUM MPOBOAUTCA 3a CUET pEIIeHUs 3aJad Ha
CO3/IaHME€  TPOCTPAHCTBEHHBIX O0pa3oB W  33Jad HAa  ONEPUPOBAHHE
IPOCTPAaHCTBEHHbIMU oOpazamu. Co3naHue oOpa3a HPOBOJUTCS € ONOPOM Ha
HarJIsAHOCTh, a OIEepUpPOBaHHE O0pa3oM — B YCJIOBHSX OTBJICUEHHUS OT
HaIrJISIAHOCTH, MBICIIEHHOTO U3BMEHEHHUS €r0 UCXOIHOTO COJICPHKAHUS.

OcHoBHBIE cozaepikarelibHble TUHUN Kypca «I'eomerpum» B 10-11 knaccax:
«MHuororpanHukn», «lIpsMbIe U IIIOCKOCTH B IPOCTPAHCTBEY, «Tena BpaleHus»,
«BEeKTOpBI U KOOPAUHATHI B IMTPOCTPAHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUN
pacrpenensiercss HE TOJbKO MO COAEPXKATENbHBIM JIMHUSM, HO W IO ToJaMm
oOy4eHHs Ha YPOBHE CpeIHEro O0IIero oopa3oBaHusl.

CopepxxaHue 00pa3OBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM PE3YJIbTaTaM
OCBOEHHUsI pabouell MporpamMMmbl, pacHpeleN€éHHbBIM 10 TrojaM OO0y4YeHus,
CTPYKTYPUPOBAaHO TakuM oOpa3oM, 4YTOOBI OBJIaJICHUE T'E€OMETPUUYECKUMHU
MNOHATUSMU U HABBIKAMH OCYIIECTBIISIIOCH MOCJIEIOBATENBHO U MOCTYNATENbHO, C
COOJII0IEHNEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOOBI HOBBIE 3HAHMS BKJIIOYAIHNCH B
OOIIyI0 CHUCTEMY T€OMETPHUYECKHX MpPEICTaBICHUN OOYydyaroUuXcs, pacuiupss U
yrayonsisa e€, o0pasys MpoYHble MHOKECTBEHHbBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IUVIAHE

Ha n3yuenne reomerpun orBoauTcs 2 4yaca B Henemo B 10 knacce u 1 gac B
Hezemo B 11 kimacce, Bcero 3a niBa rojga ooydyenus - 102 yueOHbIX yaca.




COAEPXKXAHME YYEBHOI'O KYPCA
10 KVIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TOHATHS ~ CTEpeOMeTpuu. Touka, TmpsMas, IJIOCKOCTb,
npoctpancTBO. IloHsATHE 00 aKcMOMaTHYECKOM IOCTPOCHUM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMHOE pacnosioKeHue TMpsSMBIX B IPOCTPAHCTBE: IEpECEKaroIIuecs,
napajuleNIbHble W CKpeuuBaronmecs npsamble. [lapamnensHOCTs NpsAMBIX U
IUIOCKOCTE B INPOCTPAHCTBE: IAPAIUICIbHBIE IPsMbIE B  IPOCTPAHCTBE;
[apaAJUIETIBHOCTh TPEX MPSAMBIX; MAPAIUICIBHOCTD MPSAMON U IUIOCKOCTU. YTIIBI C
COHANPABJIECHHBIMA CTOPOHAMH; YIOJ MEXAY MNPSIMBIMH B TPOCTPAHCTBE.
[TapannenbHOCTB IIJIOCKOCTEN: NapaJljIeIbHbIC IIJIOCKOCTH; CBOMCTBa
napajiebHbIX IUIockocTel. [lpocreifiine mnpocTpaHCTBeHHBbIE (UTYpBI Ha
IUIOCKOCTHU: TE€Tpa’ip, Ky0, nmapaiesaenumnes; ToCTPOCHHE CEUCHUN.

[leprieHIUKYJISIPHOCTD MPSIMOM M TUNIOCKOCTH: NEPNEHAUKYJIIIPHBIE NIPSMBIE B
IIPOCTPAHCTBE, NPSIMBIE MAPAJUIEIBHBIE W IEPIECHINUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK NEPHEHAUKYISAPHOCTH IPSAMOM M INIOCKOCTH, TEOpeMa O NPsIMOH
MIEPIIEHAUKYJISIPHON IIIOCKOCTU. YTJIBI B IIPOCTPAHCTBE: YrOj MEXAY IPSMOU U
IUIOCKOCTBIO;  JIBYI'PAHHBIM  yroj, JIMHEHMHBIM yroda JBYTPAHHOIO  yIJa.
[leprieHIUKYJISIp ¥ HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JO IUIOCKOCTH, PACCTOSHHUE
OT M[psAMOM [0  IJIOCKOCTH,  HOpOoeKuus  (QUrypbl Ha  IJIOCKOCTb.
[lepnieHAUKYJISIPHOCTD  IUIOCKOCTEM:  NPU3HAK  IEPHEHAUKYJSPHOCTH  JIBYX
TI0CKOCcTeR. TeopemMa 0 TpEX NEPIEHAUKYIIAPAX.

MHororpaHHuKu

[ToHsiTHE MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTBI MHOTOTPAHHUKA, BBIITYKJIbIE
Y HEBBIIYKJIbIE MHOTOTPAHHUKU; pa3BEPTKA MHOrOrpaHHuka. [lpusma: n-yronbHas
pU3Ma; TpaHd U OCHOBAHUS MPU3MBIL; MPsAMasi U HAKJIOHHAs MPU3MbI; OOKOBas U
IIOJTHAs ITIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, MPSMOYTOJIbHBIN
napajuieJienunes; 1 ero coucrtsa. I[lupamupa: n-yronpHas nupamuja, rpaHd U
OCHOBaHME MUPAMU/IbI; OOKOBAs M MOJTHAS TOBEPXHOCTh MUPaMUIbL; MPABUIIbHAS U
ycey€éHHasg nHMpaMuga. OJEMEHTBl Npu3Mbl W nupamuiabl. lIpaBuibHbIE
MHOTI'OTPAaHHUKU: MOHATHE NPABUIBHOIO MHOTOTPAHHMKA; MPAaBUIIbHASA IPU3MA U
[IpaBUWJIbHAS THUpPAMUJA; [paBWIbHAs TPEYrojbHAs MNHUPAMUIa U IPABUIbHBIN
teTpadip; KyO. IlpencraBieHue o mpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaexa’ap u ukocadap. CeueHust Npu3Mbl U TAPAMHUJIBI.

CuMmMeTprs B MNPOCTPAHCTBE: CHUMMETPHUS OTHOCHUTEIBHO TOYKH, MPSIMOIA,
IUIOCKOCTH.  OJJEMEHTBl CUMMETPHMM B [HpPaMHJIax, Hapajlielenunenax,
IIPAaBUJIBHBIX MHOTOI'PAHHUKAX.




Bbruncnenue 35€MEHTOB MHOTOTPaHHUKOB: pE&Opa, JuaroHaau, YIJblL
[Tnomans OOKOBOW MMOBEPXHOCTH W TIOJHOM TOBEPXHOCTH MPSIMOW MPU3MBI,
IJIOLAJb OCHOBAaHUM, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOWU MPU3MBI.
[Tnomans OOKOBOM MMOBEPXHOCTH M IOBEPXHOCTH NPABUIBHOW NUPAMUIBI,
TeopeMa O Iulomaad ycedéHHoW mupamuabl. [lorstue o0 o0véMe. OO0BEM
MMUPAMUIB], TPU3MBI.

[logoOuble Tena B mpocTpaHcTBE. COOTHONIICHUS MEXIY IUIOMIAIIMU
NOBEPXHOCTEMN, 00bEMaMU OTI0OHBIX TEJL.

11 KIJACC

Tesia Bpalenus

[Hunuuapuyeckas MMOBEPXHOCT, oOpazyroriue HUAJTMHIPUIECKON
MOBEPXHOCTH, OCh LWJIUHJAPUYECKON TMOBEpXHOCTU. [lunuHap: ocHOBaHUA U
OOKOBasi TOBEPXHOCTh, OOpasyIas W OCh;, IUIOMAJb OOKOBOW MW IIOJHOM
MOBEPXHOCTH.

KoHnueckas moBepXHOCTh, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKOM moBepxHOCTH. KOHyC: OCHOBaHKE U BepllMHA, 0Opa3yrolias
U OCh; IUIOMAAh OOKOBOW U TIOJHOW TOBEPXHOCTHU. YCEUEHHBIM KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBAasi IOBEPXHOCTb.

Cdepa u map: UeHTp, paauyc, AUAMETpP; IUIONIAAb MOBEPXHOCTU CREPHI.
B3aumHuoe pacrionoxenue chepsl U TNIOCKOCTH; KacaTellbHas TIOCKOCTh K cdepe;
IJI0IAb CEepHI.

N306paskeHne Ten BpallleHus Ha MI0CKOCTH. Pa3BépTka nUIMHIpa U KOHYCA.

KomOunamuu Ten BpalleHuss W MHOTOTPAHHUKOB. MHOTOrpaHHUK,
OMMMCAaHHBIA OKOJO cdepnl; cdepa, BIUCAHHAS B MHOTOTPAHHUK, WA TEJO
BpAaIlCHUS.

[Tonsatue 06 06bEMe. OcHOBHBIE CBOMCTBa 00BEMOB Ten. Teopema 00 00bEME
NpSIMOYTOJLHOTO Tapajuiesnenunega v ciaeAactBus u3 He€. OObEM LUIMHIPA,
KoHyca. O0BEM 11apa u mioaab cQepol.

[Tomo6ubie Tenma B mpocTpaHcTBe. COOTHOIIEHUS MEXAY TUIOMIAISIMHU
MOBEPXHOCTEHN, 00BEMaMU TOT0OHBIX TEll.

Ceuenuss mwivHApa (TapajulelbHO M TEPNEHIUKYJSPHO OCH), CEUYEHUs
KOHyca (mapajulelbHOE OCHOBAHUIO W MPOXOSIIEE 4Yepe3 BEpIIUHY), CEUCHUS
niapa.

BekTOpbl 1 KOOPAUHATHI B IPOCTPAHCTBE

BekTop Ha mmockoctu U B mpocTpaHcTBe. C0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha 4uciio. Pa3noxkeHune BeKTopa Mo TpéM HEKOMILIAHAPHBIM
BekTopaM. [IpaBmwio mapawienenunena. Pemenwe 3agay, CBSI3aHHBIX C
NpUMEHEHUEM TMpaBWil JAEUCTBUU ¢ BekTopaMu. llpsimoyronpHas cucrtema




KOOpAMHAT B mpoctpaHcTBe. Koopaumunatel Bektopa. Ilpocreiimme 3amaun B
KOOpAMHATaX. YTojl Mexay Bekropamu. CKalgpHOE IPOU3BEIECHUE BEKTOPOB.
Briuncienue yrioB Mexy NpSMBIMUA M THIOCKOCTSIMHU. KOoOpJIMHATHO-BEKTOPHBIN
METO/I IPH PEUICHUN T€OMETPUYECKUX 3a]1a4.




IIVIAHUPYEMBIE PE3YJIBTATDBI
JIMYHOCTHBIE PE3YJIbTATHBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUSI MPOTPaMMbl y4EeOHOrO MpeaMeTa
«MaremaTrka» XapakTepU3yrOTCS:

I'paknanckoe BocnuTaHue:

c(hOpMUPOBAHHOCTHIO IPAKAAHCKON MO3UIIUKA 00YYAIOMIETOCs KaK aKTUBHOT'O
U OTBETCTBEHHOIO0 WI€HAa POCCUUCKOrO OOIINEeCTBA, MPEICTABICHUEM O
MaTeMaTUYeCKUX OCHOBaxX ()YHKIIMOHUPOBAHUS PA3UYHBIX CTPYKTYp, SIBJICHUU,
poreAyp TpaxaaHCKOro ooOmiecTBa (BBIOOPHI, OMPOCHI W TIp.), YMECHHEM
B3aUMOJICICTBOBATh C COLMAJIbHBIMA HWHCTUTYTAMHA B COOTBETCTBUM C UX
GYHKIUSMYA 1 HA3HAYCHHUEM.

IlaTpuoTHyeckoe BOCIUTAHME:

c(hOpMHUPOBAHHOCTHIO POCCUNCKON IpakIaHCKOW UJICHTUYHOCTH, YBOKCHHS K
MPOLLIOMY Y HACTOSIIEMY POCCUMCKOW MAaTEMATUKH, IEHHOCTHBIM OTHOILIEHUEM K
JOCTUKEHUSAM POCCUUCKUX MAaTEMAaTUKOB U POCCUKMCKON MAaTEMAaTUYECKON IIKOJIbI,
K HCHOJIb30BAHUIO ATUX JOCTIKEHUN B JPYTrMX HayKaX, TEXHOJIOTHAX, chepax
SKOHOMMKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

OCO3HAaHUEM JTyXOBHBIX LIEHHOCTEN POCCUICKOTO HapoJa;
chOpPMHUPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOTO  IOBEICHUS,
CBSI3aHHOTO C MPAaKTUYECKUM MPUMEHECHUEM JIOCTUAKCHUN HAYKH U JIESITEIIbHOCTHIO
y4EHOT0; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOSHUE YCTOMYUBOTO OYIyIIIEro.

JcTeTHYECKOE BOCIIUTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUPY, BKJIKOYAs 3CTETUKY MAaTeMaTHYE€CKHUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, PEIIEHU, pacCyXICHUN;
BOCIIPUMMYHUBOCTBIO K MATEMATHYECKUM aCIIEKTaM Pa3JIMYHbIX BUJOB UCKYCCTBA.

Du3nvecKoe BOCIIUTAHME:

chOpPMHUPOBAHHOCTBIO YMEHHSI TPUMEHSAThH MAaTeMAaTHYeCKUE 3HAHUS B
HWHTEpecax 370poBoro u 6e3omacHoro obpasa KU3HH, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE TMHUTaHHE, COATaHCUPOBAHHBIM PEKUM 3aHATUN U
OTIbIXa, peryJisipHast busnueckas aKTUBHOCTB); (bu3nUecKoro
COBEPILICHCTBOBAHUS, pu 3aHSTHSX CIIOPTHUBHO-03/I0POBUTEIIHLHON
JEeSITEIIbHOCTBIO.

Tpynosoe BocniuTanue:

TOTOBHOCTBIO K TPYJy, OCO3HAHHEM LIEHHOCTH TPYAOJIIOOUS; UHTEPECOM K
paznmuyHbIM  chepaMm  TIPOPECCHOHATBLHON  ACSITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW W e€ NPWIOKESHUSIMH, YMEHHEM COBEpIIaTh OCO3HAHHBIA BHIOOD
Oynymieit mnpodeccun W pealn30BbIBATH COOCTBEHHBIC JKW3HEHHBIC IUIAHBI,




TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaTeMaTHYECKOMY OOpa30oBaHHIO U
caM0o0Opa30BaHUI0 Ha MPOTSHKCHHH BCEH JKU3HMU, TOTOBHOCTBIO K AKTHBHOMY
YYaCTHUIO B PEIICHUH IPAKTUUECKUX 3a]1a4 MaTeMaTUYeCKON HAMPaBICHHOCTH.

IKO0J0rHYecKoe BOCIIMTAHHUE:

c(hOPMHUPOBAHHOCTBIO JKOJIOTHYECKOW KYJIBTYpPhl, IOHHMMAaHUEM BIIUSHUS
COIMATbHO-2KOHOMUYECKHUX IPOIIECCOB HAa COCTOSIHUE MPUPOTHON M COLMAIBHOM
Cpelbl, OCO3HAHHEM TJOOAJIBHOTO XapakTepa HSKOJOTUYECKUX MpoOJieMm;
OpUEHTAIlMEN Ha MPUMEHEHHE MATEMaTHUYECKUX 3HAHWU JJid pelieHus 3aiad B
0o0JlacTH  OKpYXKaloIIel cpelbl, IUIAHUPOBAHUS IIOCTYIKOB M OLEGHKH HX
BO3MOJKHBIX TTOCJICACTBUMN JIJIsl OKPY>KAIOIIEH CPeIbl.

IleHHOCTH HAYYHOIO MO3HAHUS:_

c(hOpMUPOBAHHOCTbIO MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHUSA HAyKH H  OOIICCTBCHHOM IPAaKTUKH, ITOHUMaHUEM
MaTeMaTHYECKOW HayKH Kak c]epbl 4UeloBEUeCKOW IesATEebHOCTH, JTaroB ¢
pa3BUTUSL M 3HAUYUMOCTH JJISI Pa3BUTHS IMBWIM3ALUM; OBJIAJCHUEM SI3bIKOM
MaTeMaTUKH U MAaTeMaTUYECKOW KyJIbTypoW Kak CpEACTBOM TIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBJISATh MPOECKTHYID W HCCIEAOBATEIBbCKYIO EATEIbHOCTD
WHJMBUAYAJIbHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble Pe3yJbTaThl OCBOCHUS MPOTPAMMBI YUEOHOTO TMpeaMeTa
«Maremartuka XapaKTepU3yrTCs OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMETbHBIMU  OCUCMBUAMY,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHLIMU
0elcmeusaMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OeUCTNEUIMU.

1)  Vuusepcanvmuvie  noznasamenvmvie  Oeiicmsus,  obecneuusaiom
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOYECCO8 00YUaAOwWuUxcs (0ceoeHue
Memoo08  NO3HAHUSL — OKpYJCcalowe2o  Mupa,  NpuMeHeHue  J02UYECKUXx,
Ucce008amenbCKux onepayull, ymeHui pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue aeiicTBus:

e BBIABIATHh U XapaKTEPU30BaATh CYIIECCTBEHHBIC MPU3HAKKA MATEMATHYECKUX
OOBEKTOB, MOHATUN, OTHOUICHUH MEXAY MOHATUAMH; (OPMYIUPOBATH
OTIpENeICHUs]  TOHSATHH; YCTAHABIIMBATh CYIICCTBCHHBIM  MPHU3HAK
Kiaccu(uKanuy, OCHOBAaHUSA IJis OOOOIICHWS W CPAaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3a;

BOCIIPUHUMATh, (GOPMYJIUPOBATH M  NPEOOPA3OBBIBATh  CYXKJICHUS:
YTBEPAUTEIbHBIE W OTPHUIATEIbHBIC, CIWHWYHBIC, YaCTHBIC W OOIIWE,
YCIJIOBHEIE;

BBISIBIISITh ~ MAaTeMAaTHMYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3M U
npoTuBopeursi B (akTax, JAHHBIX, HAONIOACHUSX U YTBEPKACHUSIX;




npemyiaraTh ~ KPUTEPUM IS BBISIBICHHS ~ 3aKOHOMEPHOCTEH U
MPOTUBOPEUHH;

JIeNIaTh BBIBOJBI C MCIOJB30BAHHEM 3aKOHOB JIOTHKH, JCTyKTUBHBIX W
WHYKTUBHBIX YMO3aKJIIOUCHHH, YMO3aKIFOUCHHUH 110 aHAIOTHH;
MIPOBOIUTH CaMOCTOSATEITHLHO JI0Ka3aTeIhCTBA MaTEeMaTUYECKUX
YTBEPXKJICHUN (MPSMBbIE U OT MPOTUBHOIO), BHICTPAUBATh apTyMEHTALIUIO,
MPUBOJNTHh TPUMEPHI M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIC
CYXKJIEHUS U BBIBOBI;

BBIOMpATh Croco0O perneHus yudeOHOW 3ajaun (CpaBHUBATH HECKOJIBKO
BapUAHTOB pEIIeHMs, BbIOUpATh HauOoJiee MOAXOMAIUMNA C Y4YETOM
CaMOCTOSTEILHO BBIJICJICHHBIX KPUTCPHUEB).

Bba3oBble uccienoBaTebcKue J1eiicTBHUS:

e HCIOJB30BaTh BOMPOCH KaK MCCIEAOBATEIbLCKUI MHCTPYMEHT MO3HAHUS;
dbopMyIupoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, MpodiIemy,
yCTaHaBJIMBaTh HCKOMOE U  JaHHOe, (OpMHUPOBATH  THITOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

MIPOBOIUTH CaMOCTOSATEIHLHO CTUTAaHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIIEHUIO OCOOEHHOCTEH MaTeMaTH4eCcKOro
0o0BbeKTa, SBJICHHS, TPOIECCA, BBHIABJICHUIO 3aBUCHUMOCTEH MEKITY
00BEKTaMH, SBIICHUSIMH, IIPOIIECCAMU;

CaMOCTOATETHLHO (POPMYIUPOBATH 00OOIIEHUS U BBIBOJIBI IO Pe3yJbTaTaM
MPOBEAEHHOTO HAOJIOJEHUS, MCCIIEAOBAHMS, OLIEHUBATh JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 000OIIECHUI;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TIPOIECCa, a TaK)KE BBIIIBUTAThH
MIPETOI0KEHUS O €T0 Pa3BUTHUU B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmanmeii:

e BBIABIIATH JeUIUTH HH(OPMAIUH, TaHHBIX, HEOOXOAMMBIX JJI OTBETa Ha
BOIIPOC U IS PEIICHUS 3aa9H;

BBIOMpAaTh  WHGOPMAIMIO W3  HWCTOYHUKOB  PA3IMYHBIX  THIIOB,
aHANIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH HMH(OpMAIUIO
Pa3TUYHBIX BUIOB M (JOPM IIPEICTABIICHHUS,

CTPYKTYpHpPOBaTh HH(POPMAIHIO, TIPEACTABISITh €€ B pa3IMUHBIX (hopmax,
WJUTIOCTPUPOBATH Tpaduuecky;

OLICHUBATh HaAEKHOCTh uH(pOopMaIIH 1o CaMOCTOSITEIILHO
c(hOpMYITUPOBAHHBIM KPUTEPHSIM.

2)  Vuueepcanvnvle KOMMYHUKAMUGHblIE  OeUCMBUs,  00ecnedusarom

CcPOPpMUPOBAHHOCNb COYUATILHBIX HABLIKOS 00YUAIOUWUXCHL.

OO0menue:




e BOCHpUHUMATh U (GOPMYJIHUPOBATH CYXKICHHSI B COOTBETCTBHH C
YCIIOBUSIMU M LIETSIMU OOILEHUS; SICHO, TOYHO, TPAMOTHO BBIpaXXaTh CBOIO
TOYKY 3pEHHUSI B YCTHBIX M NMHCbMEHHBIX TEKCTaX, J1aBaTh IMOSICHEHUS MO
XOJly peuIeHus 3aJa4l, KOMMEHTUPOBAThH MMOTYUYEHHBIN pe3ysbTaT;

B X0/ OOCY>KJeHHs 3a7aBaTh BOIIPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
po0JIeMbl, pelIaeMoi 3aaul, BbICKAa3bIBaTh UJIEU, HAIIEJIEHHbIE HA TIOUCK
pELICHUs; COIMOCTaBIATh CBOM CYXKIEHUS C CYXICHUAMH JIPYTUX
YYACTHHKOB JHaJIora, OOHapy»uBaTh pa3jMyUMe U CXOJCTBO MO3ULMUH; B
KOppPEKTHOH popme GpopMyIupoBaTh pa3HOIIACHUs, CBOU BO3PAKEHUS;
OPEJCTaBISITh  pEe3yJNbTaThl  pEHIeHHs  3aJadyd,  SKCIIEPUMEHTA,
UCCJEIOBAHMS,  TIPOEKTa;  CaMOCTOSTEIbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUS C YYETOM 33]1a4 MPE3EHTALMU U OCOOEHHOCTEN ayAUTOPHUHU.

CoTpyaHu4ecTBo:

e IOHMMAThb U  HCHOJB30BaThb  MPEUMYILIECTBA  KOMAHJIHOM U
MHIUBUYaIbHOM paOOThI MPU PEIICHUH YUEOHbIX 3a/a4; MPUHUMATD 1IEJIb
COBMECTHOM JESTENbHOCTH, IUIAHUPOBATh OPraHU3alMl0 COBMECTHOU
paboThI, pacripeeNiaTh BUABI pabOT, JOrOBapUBATHCS, 00CYKIATh MPOIECC
U pe3yibTar paboTsl; 000011aTh MHEHHSI HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B IPyNIOBBIX (hopmax paboThl (00CYykeHUsI, 0OMEH MHEHUIA,
«MO3TOBbI€ IITYPMbDY W HHBIE); BBINOJIHATH CBOIO 4YacTh pPabOThl H
KOOPAMHUPOBaTh CBOM JICHCTBUSL C JPYTMMH WIE€HAMU KOMaH/IbI;
OLIEHMBATh KauyeCTBO CBOErO BKJaJa B OOLIMH MPOAYKT IO KPUTEPHSM,
c(hOpMYIUPOBAHHBIM YYaCTHUKAMU B3aUMOJIEHCTBHS.

3) Yuusepcanvhuie pezyiamusHble oelicmeaus, obecnevusaom
Gdopmuposanue cmvici08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOB TUUHOCMIU.

Camoopranusanus:

e COCTAaBJIATH IUJIAH, AJITOPUTM PEIIEHUS 3a7a4M, BELIOUPATh CLIOCOO peIIeHuUs

C Y4ETOM MMEIOIITUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUN C Y4ETOM HOBOU
nHpopMaruu.

CaMOKOHTPOJIb:

e BIIAJICTh HaBbIKAMHM TIO3HABATEIBLHON pediekcur Kak OCO3HAHHS
COBEPIIAEMbIX JIEHCTBUNM W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIBTATOB;
BIIAJCTh CIOCOOAMU  CaMOTNPOBEPKH, CAMOKOHTPOJIA IMporecca W
pe3ysbTaTa perieHus MaTeMaTHYeCKOM 3a1auH;

MPEABUACTh TPYIHOCTH, KOTOPHIE MOTYT BO3HHKHYTH IIPH PEIICHUH
3a/ladyd, BHOCHTH KOPPEKTHUBHI B [IEATEIHLHOCTh HAa OCHOBE HOBBIX
00CTOSITENIBCTB, TAHHBIX, HAWIEHHBIX OMIMOOK, BBISBIIEHHBIX TPYIHOCTEH;




e OIICHMBATh COOTBETCTBHE pe3yjibTaTa LEId W YCIOBUSAM, OOBACHATH
IIPUYUHBI JTOCTHIKEHMS WIM HEJNOCTHKEHUSA DPE3YJIbTAaTOB ACATEIBHOCTH,
HaXOJIUTh OIUOKY, AaBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

10 KJIACC

OnepupoBath MNOHATUSAMHU: TOUKA, IPsIMAasi, TNIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPUM M CIEJICTBHUS M3 HHUX IPU PELICHUU
reOMETPUYECKUX 3a7ad.

OnepupoBaTh NOHATUSMU: MAPALIEIBHOCTD U MEPIEHANKYISIPHOCTD MPSMBIX
U IUIOCKOCTEH.

KnaccudumupoaTs B3aMMHOE pacCHOJIOKEHHUE TPSMBIX M IUIOCKOCTEH B
IPOCTPAHCTRBE.

OnepupoBarh MOHATUAMM: JABYTPaHHBIA Yroj, TpaHU ABYTPAHHOTO Yria,
pedpo ABYrpaHHOrO yria; JUHEHHBIM Yrojl JBYTPAHHOTO yTia; rpajaycHas Mepa
JBYTPAHHOTO yrJa.

OmnepupoBaTh NOHATUSMHU: MHOTOTPAHHUK, BBIMYKJIBIM W HEBBITYKIbIN
MHOTOI'PaHHHUK, 3JIEMEHTbI MHOTOTPAaHHUKA, IPABUIIbHBIN MHOTOTpaHHUK.

Pacrio3HaBaTh OCHOBHBIE BHJbl MHOTOTPAaHHUKOB (IMpamuja; Mpu3Ma,
IPSIMOYTOJIbHBIN Mapaienenumnes, Ky0).

KnaccupumnupoBaTb ~ MHOrOrpaHHMKHM,  BbIOMpass ~ OCHOBaHUS  JUIf
Kjaccudukanuu (BbINYKJIbIE M HEBBIMYKIbBIE MHOTOIPAHHUKHU; MPaBUJIbHBIC
MHOTOI'PaHHUKU; IPSIMbIE U HAKJIIOHHBIE MPU3MBI, TapajlIeIeIUIeabl ).

OnepupoBaTh MOHATUSAMU: CEKYIAs MIJIOCKOCTh, CEYEHUE MHOTOI'PAHHUKOB.

OOBSACHATH NPUHLIMIIBI IOCTPOSHUS CEYEHUH, UCIIONIb3YSl METO/T CJIEJIOB.

Crpoutrh ceyeHUss MHOTOIPAHHUKOB METOJOM  CJE€IOB, BBIIOJHATD
(BBIHOCHBIE) IIOCKHE YEPTEKH M3 PUCYHKOB HPOCTHIX OOBEMHBIX (UTYp: BUA
CBEpXY, COOKY, CHU3Y.

Pemars 3a1aun Ha HaxOXJAEHUE NT€OMETPUUYECKUX BEJIMYHMH 10 00pa3laM Win
QITOpUTMaM, TPUMEHSISI W3BECTHBIC AHATUTUYECKUE METOJbl MpPU PEHICHUU
CTaHJAPTHBIX MATEeMAaTHYECKUX 337a4 Ha BBIYUCIICHUE PACCTOSHUN MEXKIY JBYMS
TOYKaMH, OT TOYKH JO MNPSIMOW, OT TOYKH JO IUIOCKOCTH, MEXIY
CKPEIIMBAIOIUMUCSA MTPSMBIMHU.

PemaTh 3a1aun Ha HAXOXJACHUE T€OMETPUUYECKUX BEJIMYMH 10 00pasiiaM WiH
QITOPUTMaM, TPUMEHSSI W3BECTHbIC AHATUTUYECKUE METOAbl MpPU PEHICHUU
CTaHJAPTHBIX ~ MaTeMaTUYECKUX 3aJa4 Ha BBIUHMCIEHHE YIJIOB  MEXIY
CKPEIIMBAIOIIUMHUCA MNPAMBIMH, MEXKIAYy MNPSAMOA M IUIOCKOCTBIO, MEXKIY
MJIOCKOCTSIMH, JIBYTPaHHBIX YTJIOB.




Bbraucasts 00bEMBI M TUIOHIAAM TOBEPXHOCTEH MHOTOIPAaHHUKOB (TIpU3Ma,
nUpaMuja) € TMpUMEHEHHEM (OpMyJ; BBIYMCIATH COOTHOLIEHMS] MEXAY
IUIOLIAASMU TOBEPXHOCTEHN, 00BEMaMU NOTI0OHBIX MHOTOI'PAHHUKOB.

OnepupoBaTh NOHATUAMHU: CHUMMETpPUS B NPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U IJIOCKOCTh CUMMETPUU (UTYPBI.

W3Bnekarp, mnpeoOpa3oBbIBaTh W HMHTEPHPETUPOBATH HH(MOpPMALMIO O
IPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

[TpumensaTs reomerpuueckue (HakTbl A PEHICHUsS CTEPEOMETPUUECKHUX
3aJ1a4, MPEANOIArarouX HECKOJIBKO IAaroB PEIICHUs, €CJIH YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IppuMeHATP MpOCTEHIINE NPOrPAMMHBIE  CpPEACTBA UM AJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUECKUX 3a/1a4.

[IpyBOAUTE HpUMEPBHl MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE H
YKW3HU, PACTIO3HABATh MIPOSIBJIEHNE 3aKOHOB I'€OMETPUHU B HCKYCCTBE.

[IppMeHATh TMOMYYEHHBIE 3HAHMS HA IPAKTHKE: aHAJIU3UPOBATH DPEAIbHBIC
CUTyallud W NPUMEHATb WU3YUYCHHBIC IIOHATUSA B IPOLECCE IIOMCKA PELICHMs
MaTeMaTH4ecKu Cc(HOPMYJIUPOBAHHOM MPOOJEMBl, MOJEIUPOBATh pealbHbIC
CUTyallul Ha S3bIKE TEOMETPUM, HCCIENOBATh IIOCTPOEHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX TOHIATHI U TEOpEM, arnmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T'€OMETPUYECKUX BEJINYMH.

11 KJIACC

OmnepupoBaTh TMOHSATHUSAMHU: UWIMHIPUYECKas TOBEPXHOCTh, O0Opa3yroIne
IWIMHIPUYECKOM  MOBEPXHOCTH;  IIWJIMHAP;  KOHUYECKass  IMOBEPXHOCTH,
o0pa3ymolre KOHMYeCKON TOBEPXHOCTH, KOHYC; cpepruyecKkasi HOBEpPXHOCTb.

Pacno3HaBaTh Tena BpaieHus (LWIMHIAP, KOHYC, chepa u map).

OOBSICHATH CLIOCOOBI MOTYYEHUS TEN BPALLECHUS.

KnaccudummpoBaTs B3auMHOE pacroioKeHue cepbl U MIOCKOCTH.

OmnepupoBaTh MOHATHSIMU: ILIAPOBOM CETMEHT, OCHOBAaHHE CErMEHTa, BbICOTA
CErMEHTA; IIapOBOM CJIOM, OCHOBaHHME IIAPOBOTO CJIOS, BHICOTA LIAPOBOTO CIIOS;
11apOBOU CEKTOP.

Bbruncaste 00bEMBI M IUIOMIAAM  TOBEPXHOCTEM TN  BpallleHus,
reOMETPUUYECKUX TEJ C IPUMEHEHUEM (popMy:I.

OnepupoBaTh NOHATHUAMU: MHOTOTPaHHHMK, BIMCAHHBIE B chepy U
ONMCaHHBIA OKOJO cdepbl; cdepa, BOHCaHHAS B MHOTOTPAHHUK WIH TEJO
BpallleHusl.

BbuucasTh COOTHOLICHUS] MEXIY IJIOMAASIMH MOBEPXHOCTEN M 0ObEMaMu
MOJIOOHBIX TEII.




N300paxarh u3yyaemble (QUIYypbl OT PYKM U C MPUMEHEHHEM IPOCTHIX
YEepTENKHBIX HHCTPYMEHTOB.

BbINONHATH (BBIHOCHBIE) MIJIOCKUE YEPTEHKU U3 PUCYHKOB IMPOCTHIX 00BEMHBIX
¢quryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPALLECHUS.

W3Bnekatb, WHTEPHPETUPOBATH U MPeoOpa3oBbIBaTh HH(OpPMALMIO O
IPOCTPAHCTBEHHBIX F€OMETPUUECKUX (PUrypax, NPEACTABICHHYI Ha YepTekax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IIPOCTPAHCTBE.

BBINONHATE OEHCTBUSA CIOKEHUS BEKTOPOB, BBIYMTAHUA BEKTOPOB W
YMHOXEHHS BEKTOpa Ha YUCIIO, O0OBSICHATh, KAKUMH CBOMCTBAMU OHHU 00J1a/1ato0T.

[IpuMeHATH PaBUIIO NApAJUICIICIIATIEA.

OnepupoBaTh NOHATUAMM: JIEKaPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YOI MEXKIY
BEKTOpaMH, CKAJIIPHOE IPOU3BEACHNE BEKTOPOB, KOJJIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTOPBI.

HaxoauTte cyMMy BEKTOPOB M ITPOU3BEACHUE BEKTOPA HA YMCIIO, YTOJ MEXKIY
BEKTOPAMH, CKaJApPHOE IPOU3BEIECHUE, PpACKIAIbIBATh BEKTOp 1O JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3anaBaTh IUNIOCKOCTh YPABHEHUEM B JIEKAPTOBOM CUCTEME KOOPMHAT.

[IpumensaTs reomeTpuueckue (aKThl AJIA PELIEHUS CTEPEOMETPUYECKUX
3a/1a4, IPEANnoaralinX HECKOJIBKO 1IaroB PELIEHUs, €CIU YCIOBUs TPUMEHEHUS
3aJlaHbl B IBHOH (hopMe.

Pemate mpocrelmne reoMeTpuyYecKUe 3a/1adyd Ha NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METOJA.

Pemate 3amauM Ha [0Ka3aTelbCTBO MATEMAaTHYECKUX OTHOLICHHM W
HaXO0KJIEHUE T€OMETPUUYECKUX BEIMUYMH M0 00pa3liaM WK aJropuTMaM, NpUMEHsIs
W3BECTHBIE METO/IbI IPHU PELIEHUH CTAHAAPTHBIX MAaTEMATUYECKUX 3a/1a4.

[IppuMeHATP NpOCTEHIINE NPOrPAMMHBIE  CpPEACTBA UM AJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPU PELICHUH CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOAUTH HpUMEPBHl MATEMAaTUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE H
YKW3HU, PACTIO3HABATh MIPOSIBJIEHNE 3aKOHOB I'€OMETPUHU B HCKYCCTBE.

[IppMeHATh TMOMYYEHHBIE 3HAHMS HA IPAKTHKE: aHAJIU3UPOBATH DPEAIbHBIC
CUTyallud W NPUMEHATb WU3YUYCHHBIC IIOHATUS B IPOLECCE IIOMCKA PELICHMs
MaTeMaTH4ecKu C(HOPMYJIUPOBAHHOM MPOOJEMBl, MOJEIUPOBATh peabHbIC
CUTyallul Ha S3bIKE TEOMETPUM, HCCIENOBATh IIOCTPOEHHBIE MOJEIU C
UCIIOJIb30BAaHUEM T€OMETPUUECKUX TOHIATHI U TEOpEM, arnmnapara aareOpsl; pemaTh
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM T'€OMETPUYECKUX BEJINYMH.




TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

KoanvecTBo yacos JIeKTPOHHBIE

Ne HaumeHoBaHMe pa3/iesioB U TeM (undposbie)
KoHTpobHBI IIpakTHyeckne
n/n MPOrpamMMbl Bcero

o0pa3oBaTe/bHbIE

e padoThbl padoThI pecypesI

BBenenune B crepeomMeTpuro

IIpsimble ¥ TUIOCKOCTH B TPOCTPAHCTBE.
[TapamienbHOCTB NPSAMBIX U IUIOCKOCTEN

[lepneH UKy ISIPHOCTD MPSAMBIX U
IUIOCKOCTEHN

Vras MCXKAY NPAMBIMHA U INIOCKOCTAMHA

MHororpaHHuKu

OOBEMBI MHOTOTPAaHHUKOB

HOBTOpeHI/IeZ CCUCHU, PACCTOAHUSA W YIJIbI

OBUIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME




11 KITACC

HaumeHnoBaHMe pa3/ieioB U TeM
NPOrpamMMbl

KoanuyecTBO 4acos

Bcero

KonTposbHbI
e padoThI

IIpakTHYeckue
padoThI

DJICKTPOHHBIE
(ungposbie)
o0pa3oBaTe/bHbIE

pecypchI

Tena BpaieHus

OO0BEMBI TENI

BekTopbl 1 KOOpAWHATHI B TPOCTPAHCTBE

[ToBTOpenue, o6001IEHNE,
cUcTeMaTu3alus 3HaHu|

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME







IHOYPOYHOE IIVTAHUPOBAHUE
10 KITACC

Ne

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KoHnTtpoibHbIe
padoThI

IIpakTHyeckne
padoTbI

Jlara
H3yUYeHH
s

DJICKTPOHHBIE
nu(ppoBbIe
o0pa3oBaTe/bHbIE

pecypcsl

OCHOBHBIE TIOHATUS CTEPEOMETPUU: TOUKA,
npsimasi, MJI0CKOCTh, IPOCTPAHCTBO.
[IpaBuia n300paxxeHust Ha PUCYHKaXx:
n300pakeHusl MJI0CKOCTEN, MapajuIenbHbIX
MPSIMBIX (OTPE3KOB), CEPEUHBI OTPE3Ka

IlonsTus: NEepeCCKaroImureCs MIOCKOCTH,
nepeceKaromurecsd npamas U rni0CKOCTb

IlonsTus: NEepeCCKaroImurecs MmIoCKOCTH,
nepeceKarommecs npamas U ImjI0CKOCTb

3HaKOMCTBO C MHOI'OI'paHHHUKaMH,
I/I306pa)KCHI/IC MHOT'OI'PpaHHHUKOB Ha
PUCYHKAX, Ha IPOCKINOHHLIX YCPTCIKAX

Hauanpabie cBeieHus 0 KyOe U mupamusie,
uX pa3BEPTKU U Mojenu. CeueHus
MHOT'OTPAaHHUKOB

Hauanpubie cBeienus o ky0e u mupamusie,

ux pa3BEépTku U Moaenu. CedeHus
MHOTOTPAaHHUKOB

TToHsaTHE 00 aKCMOMATUYECKOM
MMOCTPOCHUU CTEPEOMETPUH: aKCHOMBI
CTEPEOMETPHUU U CIEACTBHSI U3 HAX




[TonsTHe 06 akcMOMaTHYECKOM
MIOCTPOCHUHU CTEPEOMETPUU: AKCHOMBI
CTEpEOMETPHUU U CIEACTBHS U3 HUX

TTonsarue 00 akCMOMaTHYECKOM
MTOCTPOCHUH CTEPEOMETPUH: aKCHOMBI
CTEPEOMETPHUH U CICACTBHS M3 HUX

TToustue 00 aKCHOMATHYECKOM
MOCTPOCHUU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPHUH U CIICACTBUS U3 HUX

B3anMHoOe pacnionoxeHue npsMsIx B
IIPOCTPAHCTBE: NEPECEKAIOIUECS,
napajiesIbHbIEe U CKpPEIIUBaOLINECs
IIpsIMBIE

[TapayenbsHOCTD NPSIMBIX U IUNIOCKOCTEH B
IIPOCTPAHCTBE: MapauIeIIbHbIE IIPSIMBIEC B
IIPOCTPAHCTBE; MapaAIICIIBHOCTD TPEX
MPSIMBIX

[TapannenbHOCTh NPSAMBIX U INIOCKOCTEN B
npoctpanctse: [lapannaensHoCTh NpsMON U
IJIOCKOCTH

Yriasl ¢ COHAaIIpaBJICHHBIMU CTOPOHAMU

VYroa Mexay npsiMbIMU B IPOCTPAHCTBE

Yroa Mexay NpsAMBIMHU B IPOCTPAHCTBE

[TapamienbHOCTB INIOCKOCTEN:
napaJuiesIbHbIE IJIOCKOCTU

CaolicTBa napajuieNbHbIX MJIOCKOCTEH

[Ipocreiimume npocTpaHCTBEHHBIE (PUTYPBI
Ha IJIOCKOCTHU: TETpasp, KyO,




MnapaJuICJICITUIICa

[Toctpoenue ceuenuit

[Toctpoenue ceuenui

Konrtponsnas padorta no teme "[Ipsimbie u

IUIOCKOCTH B IIPOCTPAHCTBE.
[TapannenbHOCTb NPSAMBIX U IIIOCKOCTEN"

[lepnieHAMKYAAPHOCTD NPSAMOU U
IUIOCKOCTH: NIEPIICHANKYJISIPHBIE NIPSIMBIC B
IIPOCTPAHCTBE

HpHMBIe IapaJuiCJIbHbIC U
NEPHNCHANUKYJIIIPHBIC K INIOCKOCTH

[IpsimMble napasenbHble U
MEPIEHANKYIISIPHBIE K TNIOCKOCTH

[Ipu3HaKk nepneHauKyJIApHOCTH IPSIMOU U
IIJIOCKOCTH

[Ipu3Hak neprneHAuKyISIPHOCTH MPSIMOK U
IJIOCKOCTH

Teopema 0 IpsAMOM NEPIIEHAUKYISAPHON
IUIOCKOCTH

Teopema o0 npsAMON NEpHIEHAUKYIISIPHON
IUIOCKOCTH

Teopema o npsAMON NepIEHAUKYIISIPHON
IUIOCKOCTH

[leprieHUKYyISp ¥ HAKIIOHHBIE: PACCTOSHUE
OT TOYKH JI0 INIOCKOCTH, PACCTOSTHUE OT
MIPSIMOH 10 IIJIOCKOCTH

HepHCHI[I/IKy.]'IHp " HAKJIOHHBIC: paCCTOSAHUC




OT TOYKH JI0 IJIOCKOCTH, PACCTOSTHUE OT
NPSAMOM 10 MIIOCKOCTH

[TepieHAMKYSIp ¥ HAKJIOHHBIE: PACCTOSIHUE
OT TOYKH [0 MJIOCKOCTH, PACCTOSHUE OT
MPSAMOM 10 IIJIOCKOCTH

[IepnieHuKyIsp ¥ HAKIIOHHBIE: PACCTOSHUE
OT TOYKH J0 IJIOCKOCTH, PACCTOSTHUE OT
IPSIMOM 10 TUIOCKOCTH

VYIuIbl B IPOCTPAHCTBE: YIOJl MEXIY
IIPSIMOM U TNIOCKOCTBIO

JIByrpaHHBIN yroJl, TMHEHHBIA yroil
JBYTPaHHOI'O yria

JIByrpaHHbIi yroJl, TMHEWHBIA Yol
JBYTPAHHOTO yTia

[TepnieHAMKYISAPHOCTD MIOCKOCTEM:
MIPU3HAK NEPICHIUKYISIPHOCTH ABYX
MJIOCKOCTEN

[lepneHqUKYISAPHOCTH MIJIOCKOCTEM:
MNPU3HAK NEPIEHANKYJIAPHOCTH ABYX
IIJIOCKOCTEN

[lepneHqUKyYISAPHOCTB MIJIOCKOCTEM:
NPHU3HAK NEPIEHINKYIIIPHOCTH ABYX
IIJIOCKOCTEN

TeopeMa 0 TpEX NEPHEHAUKYIIAPAX

Teopema 0 TpEX NMEpIEHAUKYIAPAX

Teopema o Tpéx nepneHAUKyIIpax

KonTponbHas pabota no remam




"TlepneHAUKYJIIPHOCTD IPSIMBIX U
mrockocTeil" u "YTiabel MeXAy NPSIMbIMU U
II0CKOCTSMU"

IlonsTne MHOI'OrpaHHHUKa, OCHOBHBLIC
OJICMCHTBI MHOI'OI'PaHHHUKA, BBIITYKJIBIC U
HCBLIITYKJIBIC MHOT'OTPAHHUKU pa3BépTKa
MHOTI'OrpaHHHUKa

[Ipu3ma: n-yronpHas mpu3Ma; rpaHu 1
OCHOBaHMS NPHU3MBbI; IpsIMasi ¥ HAKJIOHHAs
MIpU3MBbL; OOKOBasI U MOJIHASL TOBEPXHOCTh
IIPU3MBI

[Tapamtenenunen, TpssMOYTrOJIbHBIN
napajuleJIenuIe]] 1 ero CBOUCTBa

IInpamMupa: n-yrojabHas NUpaMua, TpaHu U
OCHOBaHHWE MMMPaMHU/IbI; OOKOBAs M MOJTHAS
[IOBEPXHOCTh MUPAMUBI; IPaBUIIbHAS U
yCeu€HHas nupaMuia

[IpaBuUIbHBIE MHOTOI'PAaHHUKU: ITIOHATHE
[IPaBUILHOTO MHOTOI'PaHHUKA; IIPaBUJIbHAS
IIpU3Ma U NPaBUIbHAS IMPAMHU/JIA;
IIpaBUJIbHAS TPEYTOJIbHAS TUPAMUAA U

MPaBUJIBHBIN TETpasap; KyO

[IpencraBneHue o MPaBUIbHBIX
MHOTOTPaHHUKAX: OKTadIP, JOJACKAdIp U
MKOCAdI.

CumMMeTpusi B MPOCTPAHCTBE: CUMMETPHS
OTHOCHUTENFHO TOYKH, PSIMOM, MIIOCKOCTH.
DIeMEeHTHl CHMMETPUH B MHPaAMUAAX,




InapaJurCJICimIcaax, mpaBuJIbHbIX
MHOTI'OrpaHHHUKax

Briancnenue 3neMeHTOB MHOTI'OI'PaHHUKOB!
pé6pa, TuaroHasu, yribl

[Inomanp 60KOBOM MOBEPXHOCTH U MOJIHOMN
MIOBEPXHOCTHU NPSIMOM IPU3MBI, IIOIA/b
OCHOBaHMH, TeopemMa 0 OOKOBOM
MOBEPXHOCTH MPSAMOM MPU3MBbI

[Tnomans 60KOBOI MOBEPXHOCTH U
MIOBEPXHOCTH IIPABUIIBHON MMPAMHU/IBI,
TeopeMa o TUIOIAAN OOKOBOM MOBEPXHOCTH
YCEUEHHOW MUPAMUIBI

Konrponsnas pabora no Teme
"MHororpanHuku"

[Tonsarue 006 00BEME

O06bEM upamMuIbl

O0BEM upamMu bl

O0BEM UpaMHUIBI

O0BEM TMpaMuIbI

O06bEM IpU3MBI

O0BEM ITpU3MBI

O0BEM npu3MbI

(S PGS TN Sy RGO RS T J—

Kontposnbnas padota mo teme "O0bEMbI
MHOT'OTPaHHHUKOB"

[ToBTOpEeHue, 06001IeHNE CUCTEMAaTHU3ALIUS
3HaHui. [locTtpoeHne ceueHuii B
MHOTOTPaHHHUKE




[ToBTOpEeHue, 06001IeHNE CHCTEMAaTHU3AIINS
3HaHUW. Beruncienue pacCTosSHUM: MEXITY
JIBYMsI TOUKaMH, OT TOYKH JI0 TPSMOii, OT
TOUYKH JI0 MJIOCKOCTH, MEXKIY
CKPELIMBAIOIIUMHUCS TPSIMBIMHU

WroroBas koHTposbHAs paboTa

[ToBTOpeHue, 0600IIEHNE CHCTEMaTH3aITUs
3HaHWM. BeraucieHne yrios: Mexay
CKPEIIMBAIOIIUMUCS MPSIMBIMHU, MEKIY
MPSIMOM U TUIOCKOCTBIO, IBYTPAHHBIX

YTJI0B, YIJTIOB MEXKAY IIIOCKOCTIAMU

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME




11 KITACC

KoanuyectBo 4yacos DJICKTPOHHBIE

Jlara
undgposbie
Tema ypoxa Konrpoasbnbie | IlpakTuyeckune | H3YUE€HH
o0pa3oBaTe/bHbIE

Bcero
padoThI padoTbI s
pecypcsl

Cdepa u map: ueHTp, paauyc, AuamMeTp;
IUIOMIA/(b TOBEPXHOCTHU CEPHI

B3aumHoe pacrionoxxenue chepsl u
IUIOCKOCTH; KacaTeJIbHas INIOCKOCTh K

cdepe; wromanb chepsl

N300paxkenue cgepsl, 1mapa Ha
wiockoctd. CeueHus mapa

Hunuaapuyaeckas TOBEPXHOCTD,
00pa3yroIme MUIHHIPUICCKOM
MOBEPXHOCTH, OCh LIMJIMHAPUYECKOMN
MOBEPXHOCTHU

Hunmusap: ocHOBaHUS U OOKOBas
MMOBEPXHOCTh, 00pa3yromas u och;
IoIaabs OOKOBOU M [OJHOM
MMOBEPXHOCTH

N3o0pakeHue MIMHIpa Ha TUIOCKOCTH.
Pazeéprka nmmnaapa. Ceuenus

UUIMHAPA (TIOCKOCTHIO, MapaliIeIbHON
WJIU TIEPIICHIUKYJIIPHON OCH IIMJIUHIPA)

Konunueckas moBepxHOCTb, 00pa3yromye
KOHUYECKOU MOBEPXHOCTHU, OCh U

BCpIIMHA KOHHYCCKOM ITOBEPXHOCTHU




Konyc: ocHOBaHHe U BepIlUHa,
00pasyrolas ¥ 0Ch; IJIOMA b OOKOBOM 1
TIOJTHOM TIOBEPXHOCTH

Y ceu€HHbIil KOHYC: 00pa3yrone u
BbICOTA; OCHOBAaHUA U OOKOBas
MIOBEPXHOCTh

N300pakeHne KoHyca Ha TUIOCKOCTH.
Pa3Béptka konyca. CeueHust KOHyca
(TUTOCKOCTHI0, TTapauIeTIbHON
OCHOBAHHIO, U IJIOCKOCTHIO, IPOXOIAIICH
4yepe3 BEPIIUHY)

Komb6unanus ten Bparienus u
MHOT'OI'PaHHHUKOB

MHOrorpaHHuK, OIKMCAHHBIN OKOJIO

cdepsl; chepa, BiMcaHHas B

MHOT'OT'PpaHHUK WJIA B TCJIO BpalllCHUA

[Tousatue 06 00bEMe. OCHOBHEIE
CBOIicTBa 00OBEMOB TENI

O0BEM mIMHIpa, KOHYCa

O6bEM m1apa ¥ momaab chepsl

[TogoOHBbIe Tena B MPOCTPAHCTRE.
CoOTHOIIEHUS! MEXKAY IUIOLIAIIMU
MOBEpXHOCTEH, 00bEMaMHU MTOTOOHBIX TEIN

Konrponbnas padora no Temam "Tena
Bpamenus" u "O6beMbl Ten"

BGKTOp Ha IINIOCKOCTH U B ITPOCTPAHCTBE

CnoxeHue U BEIYUTAHUE BCKTOPOB




YMHOXKEHHE BCKTOpa Ha YUCJIO

Pasnoxenue BekTopa 1o TpéM
HEKOMIUIaHapHbIM BekTopaM. [IpaBuio
napaenenumnena

Pemenune 3agad, CBSI3aHHBIX C
IIPUMEHEHUEM IPaBUIl IEUCTBUH C
BEKTOpaMH

[TpsimoyronbHas cuctemMa KOOpAUHAT B
npocTpancTBe. KoopanHAThl BEKTOpA.
IIpocreiimne 3a1aun B KOOPAUHATAX

VYron mexny Bektopamu. CkaspHOe
NPOU3BEIEHUE BEKTOPOB

Brruncnenue yriioB Mex 1y NpsIMbIMH U
TUIOCKOCTSIMU

KoopauHnaTHO-BEKTOPHBIN METO TPU
PEIICHIHN TEOMETPUYECKUX 3a1a4

KonTponbnas pabota mo Teme "BekTopbl
Y KOOPJMHATHI B IPOCTpaHCTBE"

[ToBTOpeHue, 06001eHNE 1
cucreMaTH3anus 3HaHui. OCHOBHBIC
¢burypsl, ¢pakTsl, TEOpEMBI Kypca
MJIAaHUMCTPHUN

[ToBTOpeHue, 06001IeHNE 1
cucremaTu3anus 3HaHui. OCHOBHBIE
¢burypsl, GpakThl, TEOpEMBbI Kypca
TUTAHUMETPHUH

[ToBTOpeHue, 06001IeHNE 1
CHUCTEMAaTU3alMs 3HaHu|. 3agaun




IIAHUMETPUHU U MCTOAbBI UX PCHICHUA

[ToBTOpeHME, 0600IIEHNE U
CUCTEMATHU3AINA 3HAHUH. 3aqaun
TJIAHUMETPUH ¥ METOJIBI MX PEIICHHS

[ToBTOpenue, 0600IIEHNE U
cuctemMarusanus 3HaHui. OCHOBHbIE
¢burypsl, pakThl, TEOPEMBI Kypca
CTEpEOMETPUHN

33

Hrorosas KOHTpPOJIbHAaA pa60Ta

34

IToBTOpEeHME, 0000IIEHUE U
cUCTEMATH3aIUs 3HAHUHI

OBIIEE KOJIMYECTBO YACOB I1O
ITPOTPAMME




YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOAUYECKHUE MATEPHUAJIbBI UIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET







