


HOACHUTEJIBHASA 3AITMCKA

PaGovas mnporpamMmma yueOHOro kypca «l'eomerpus» 0a30BOr0 ypOBHS JUIs
oOyuaromuxcst 10 —11 knaccoB pazpadotaHa Ha oCHOBE DenepanbHOr0 rocyapCTBEHHOTO
00pa3oBaTeaLHOTO CTaHAApTa CPEeAHEro o0mero oOpa3oBaHUs, ¢ YYETOM COBPEMEHHBIX
MUPOBBIX TPeOOBaHMM, MPEABABISICMBIX K MaTeMaTHYeCKOMY OOpa30BaHUIO, U TPAAMIINM
poccuiickoro  oOpasoBaHus. Peammzaumss nporpaMmbl  00ECIIEYMBAET — OBJIAJCHHE
KITFOUEBBIMA ~ KOMITCTCHIIMSIMM,  COCTABJISIIOIIMMHA ~ OCHOBY  JUIsl  CAMOPA3BUTHS U
HEMPEPBIBHOIO  00pa3oBaHus, IIEJIOCTHOCTh  OOWICKYJBTYPHOIO, JIMYHOCTHOIO M
MO3HABATEILHOTO PA3BUTHS JINYHOCTH O0YYaOIIUXCS.

HEJN U3YYEHUA YYEBHOI'O KYPCA

BaxkHOCTh y4eOHOro Kypca r€OMETPUM HAa YPOBHE CPEAHEro o0miero oOpa3oBaHUs
00yCNOBJIEHA MPAKTUYECKOH 3HAYMMOCTBIO METAMPEAMETHBIX U PEAMETHBIX PE3YJIBTATOB
OoOyueHuss TIEOMETPUM B  HANPABICHUM JIMYHOCTHOIO  Pa3BUTHS  OOyYarOIIMXCH,
(dopmupoBaHuss (PYHKIMOHAILHOM MATEMaTUYECKOH T'PAMOTHOCTH, W3YYEHUs APYTUX
yUEOHBIX IUCUMIUIAH. Pa3BuTHe y 00y4YaronMXcs MPABWIbHBIX TPEACTABICHUN O CYIIIHOCTH
Y MTPOUCXOXKACHAN N'€OMETPUUECCKIX a0CTPAKIMIA, COOTHOLICHHH PEATbHOIO M UACATIBHOTO,
XapaxkTepe OTPAKEHUAS MAaTEMaTUYECKON HAYKOW SIBJICHMH W IIPOLIECCOB PEATBHOIO0 MHDA,
MECTE TEOMETPUM B CHCTEME HAYK M POJIM MATEMATHYECCKOrO MOJCIMPOBAHUS B HAYYHOM
NO3HAHWM W B NPAKTHKE CHOCOOCTBYET (POPMHPOBAHUIO HAYYHOTO MHPOBO33PCHUS
yUalIMXCA, a TAK)KE KAYECTB MBILIJIEHHUS, HEOOXOUMBIX ISl aanTalid B COBPEMEHHOM
oOuiecTBe.

['eomeTpus sBisieTcs OOHUM M3 0A30BBIX MPEAMETOB HA YPOBHE CPEOHETO OOIIETO
oOpasoBaHMs, TaK Kak O0OECICUMBAET BO3MOXKHOCTb M3yYEHUsT KakK JIUCLUILIAH
€CTECTBEHHO-HAYYHOM HAIPABJICHHOCTH, TaK U TYMaHUTAPHOMN.

Jlormveckoe MbIIUIEHUE, (POPMUPYEMOE MPU U3YUYCHHH O0YYAIOIIUMUCS MOHATHHHBIX
OCHOB T€OMETPUM W TMOCTPOCHUM LEMOYKH JIOTUYECKMX YTBEP)KICHUH B XOJE PELICHUS
reOMETPUYECKUX 3374, YMEHHUE BBIABUIATH W OMPOBEPraTh THIIOTE3bl HETIOCPEICTBEHHO
MCIOJIB3YIOTCS TPH PELICHUM 334 €CTECTBEHHO-HAYYHOTO LMKJIA, B YACTHOCTH M3 Kypca
¢u3uKy.

YMeHNE OPUEHTHPOBATHCS B MPOCTPAHCTBE MIPAET CYLICCTBEHHYIO POJIb BO BCEX
o0nacTax AeATENIbHOCTH YenoBeka. OprEeHTALMs YEJI0BEKA BO BPEMEHHU U MMPOCTPAHCTBE —
HEOOXOMMOE YCIOBUE €0 COLMAIBHOTO OBITHS, (POpMa OTPAKEHUST OKPY>KAKOIIETO MHUPA,
YCIIOBHE YCIEHNIHOTO TMO3HAHWS W AKTHBHOIO MPeoOpa3oBaHMs JACHCTBUTEIBHOCTH.
OnepupoBaHue NPOCTPAHCTBCHHBIMU OOpa3aMu OOBEIUHSET Pa3HbIC BHUJBI YUCOHOWH H
TPYAOBOH NEATENBHOCTH, SIBIECTCSA OJHUM W3 MNPO(PECCHOHAIIBHO BAXKHBIX KAYeCTB,



NO3TOMY aKTyajdbHa 3ama4a (OPMUPOBAHMA Yy OO0yYaromuxcs MNPOCTPAHCTBEHHOTO
MBILIICHAS KaK Pa3HOBUIHOCTH OOPAa3HOrO MBILIIEHHS — CYLIECTBEHHOIO KOMITOHEHTA B
NOJArOTOBKE K MPAKTHYECKON ACSITETBHOCTA IO MHOTAM HANTPABJICHUSIM.

Llens ocBOcHHMs MporpaMMbl y4eOHOTO Kypca «l'eomeTpus» Ha 0a30BOM YpPOBHE
oOyueHus — 00ImEeo0pa30BaTEIbHOE U OOMICKYJIBTYPHOE Pa3BUTHE OOYYAOIIUXCA Yepe3
00EeCrieYeHUE BO3MOXKHOCTHM  MPHOOPETEHUST W WCHOJIb30BAHUS  CHCTEMATHYECKHX
TFE€OMETPUYECKAX 3HAHWA W  JCHCTBUH, CHEUM(UUYHBIX TEOMETPHH, BO3MOXKHOCTH
YCIIEIIHOTO MPOAO/DKEHUsS O00pa3oBaHMS MO CHEHHMATBHOCTSM, HE CBSI3aHHBIM C
NPUKJIAHBIM UCIIOJb30BAHUEM T€OMETPHUH.

[TporpamMMa mo reomeTpuu Ha 0a30BOM YPOBHE MPEAHA3HAUYEHA A/ OOYYArOIIUXCS
CPEIOHEN WIKOJIBI, HE MCIBITHIBABIIUX 3HAYMTEIBbHBIX 3aTPYAHCHUNH HA YPOBHE OCHOBHOIO
obmero oOpazoBaHus. Takum o0Opa3oM, oOydaromuecss Ha Oa30BOM YPOBHE JIOJKHBI
OCBOMTH OOLIME MAaTEMATHYECKUE YMEHHsSI, CBS3aHHBIC CO CHEHU(PUKON TEOMETPUU U
HEOOXOQUMBIE JJIi JKA3HM B COBPEMEHHOM oOmectBe. Kpome 3TOro, OHM HMEKOT
BO3MOKHOCTb M3YUYHTh TE€OMETPUIO 0Oojiee TiyOOKO, €CId B JAIBHEHINEM BO3HUKHET
HEOOXOMMOCTh B TEOMETPUUYECKUX 3HAHUIX B TPO(PECCHOHATBHOM NEATEIIBHOCTH.

JIoCT>KEHHME  1eIM  OCBOEHMS  MPOrpaMMbl  OOECMEUMBACTCS  PELICHHEM
COOTBETCTBYIOIIUX 3a4a4. [IpuopuTeTHBIMU 3a1a4aMi OCBOCHHUS Kypca «l'eoMeTpun» Ha
0azoBoM ypoBHE B 10—11 knaccax sBISIOTCS:

o (opMHpOBaHHME MPEACTABICHUS O T€OMETPUM KAaK YaCTH MHUPOBOH KYJIBTYPHI W

OCO3HAHUE €€ B3aUMOCBSI3U C OKPY>KAOLIUM MUPOM;

o (opMHupoBaHKME TPEACTABICHHS O MHOTOTPAHHUKAX W TENaxX BpAIICHUS KakK O
BOKHEHIINX MATEMATUYECKUX MOJEINX, MO3BOJSIOIIMX ONUCHIBATH W H3YyvarTb
Pa3HBIE SBJICHUS OKPY>KAKOLIErO MUPA,

o (opMHpOBaHKME YMEHHs PACIIO3HABATH HA YEPTEKAX, MOACISAX U B PEAIbBHOM MHUPE
MHOTOTPaHHHUKH W TEJA BPALLCHHUS,

e OBJIAJICHUE METOJAMHM pPEIICHUS 3a7a4 Ha TMOCTPOCHHMS HAa H300PAKEHUSAX
IPOCTPAHCTBEHHBIX QUTYD;

o (opMHpOBaHHE YMEHMs ONEPAPOBATH OCHOBHBIMU MOHSATHUSMHA O MHOTOIPAHHUKAX
Y TEJIaX BPALICHUS U UX OCHOBHBIMHU CBOWCTBAMU,

e OBJIAJICHUE AITOPATMAMHW PEUICHHS OCHOBHBIX THIIOB 3a4a4;, (opMUpOBaHHE
YMEHHSI TPOBOJMTH HECIIOKHBIE JTOKA3ATENBHBIE PACCYXKACHHUS B XOAC PEIICHUS
CTEPEOMETPUYECKHX 33124 W 33144 C TPAKTHUYECKAM COJIEP KAHUEM,

e Pa3BUTUE WHTEIUIEKTYAJTBbHBIX W TBOPYECKHX CHOCOOHOCTEN 0O0ydarommxcs,
NO3HABATENIbHOM  AKTHMBHOCTH, HWCCJICIOBATENIbCKAX  YMEHUH, KPUTHYHOCTH
MBILLIEHUS,

o (opmMupoBaHKE PYHKIMOHAIBHON IPAMOTHOCTH, PEJICBAHTHON T€OMETPUN. YMEHHE
pacro3HaBaTh  MPOSBICHUS  FEOMETPUYECKMX  TNOHATHNA,  OOBEKTOB W
3aKOHOMEPHOCTEN B pEalbHBIX >KU3HCHHBIX CUTYAUUAX W MPU U3YYCHUU APYTUX



y4e€OHBIX  NPEIAMETOB, MPOSBICHHUS  3aBUCUMOCTEH M 3aKOHOMEPHOCTEH,
(OopMYyIMPOBATh MX HA S3bIKE TEOMETPUM M CO3JABATh N'E€OMETPUUYECKUAE MOJIEIH,
OPUMEHATh OCBOCHHBIA TE€OMETPUYECKMN ammapar uisl PEUIeHHs] MPAKTHKO-
OPUEHTHPOBAHHBIX  3a/a4y, WHTEPIPETUPOBATE M OLICHUBATh  MOJIyYCHHBIC
PE3YBTATHI.

OTmMuuTENbHOM  OCOOCHHOCTBED NPOrPaMMbl  SIBJSIETCS  BKIIOYEHHE B KypC
CTEpPEOMETPUM B HAYAJ€ €ro M3y4YCHHs 3a/Ja4, PEIIAcMbIX HAa YPOBHE HMHTYMTHBHOIO
NO3HAHMS, W ONPENeNEHHBIM 00pa3oM OpraHu3oBaHHass padoTa Haa HUMH, YTO
COCOOCTBYIOT PA3BUTHIO JIOTUYECKOTO M MPOCTPAHCTBEHHOIO MBILIIEHHUS, CTUMYJIAPYET
NPOTEKAHNE UHTYUTUBHBIX MPOLIECCOB, MOTUBAPYET K JAIbHEHIIEMY U3YUCHHIO MPEAMETA.

[IpeanoureHne OTHAETCS HAMIIAHO-KOHCTPYKTUBHOMY METOAY OOYYEHHs, TO €CTh
TEOPETUUCCKUE 3HAHHSI UMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH MPEAMETHO-TIPAKTHUYECKOM
JEITENIbHOCTA. Pa3BUTME MPOCTPAHCTBEHHBIX MPEACTABICHUI Yy ydammxcs B Kypce
CTEPEOMETPUHM TMPOBOJUTCS 3a CUET pPEUICHMs 3aJad HAa CO3JaHHE MPOCTPAHCTBEHHBIX
o0pa3oB W 3ajJa4 Ha ONEPUPOBAHUE MPOCTPAHCTBEHHBIMU OOpazamu. CoznaHue obOpaza
OPOBOAMTCS C OMOPOM HAa HArISAHOCTb, A ONEPUPOBAHME OOpPa3oM — B YCIOBUSX
OTBJICYCHHUS OT HAJISIIHOCTH, MBICTIEHHOTO U3MEHEHUS €r0 UCXOJHOTO COAEPKAHUS.

OcHOBHBIE conaep:KarelbHble JUHUM Kypca «l'eomerpum» B 10-11 kiaccax:
«MuororpanHukn», «lIpaMele ¥ TIUIOCKOCTH B IPOCTPAHCTBE», «Tena BpalleHUs,
«BekToppl W KOOpAMHATHI B MPOCTPAHCTBE». MDOPMUPOBAHUE JIOTMYECKUX YMEHUUA
pacIpeAesaeTcss HE TOJBKO MO COACPKATENIbHBIM JIMHUSAM, HO M MO rojgaM OOy4YeHHs Ha
YPOBHE CPEIHEr0o 001IEro 00pa3oBaHusl.

Conepxanne 00pa3oBaHMsl, COOTBETCTBYIOIICE MPEIAMETHBIM PE3YyJbTaTaM OCBOCHHS
padoueii mporpamMel, PaclpeAciEHHbIM MO TroJaM OOYYEHHs, CTPYKTYPHPOBAHO TaKHUM
00pa3oM, 4TOOBI OBJIAJICHUE T€OMETPUUECCKUMU MOHATUSMU U HAaBBIKAMM OCYIIECTBIISIOCH
NOCJIEAOBATENBHO U MOCTYMATEIBHO, ¢ COOFOICHUEM MPUHLIMITA TPEEMCTBEHHOCTH, YTOOBI
HOBBIC 3HAHWS BKJIIOYAIUCh B OOLIYHO CUCTEMY TE€OMETPUYECCKHX NPEACTaBICHUAN
oOyyaromuxcs, pacmpsis 1 yrayOousist €€, o0pa3ys MPOYHbIE MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE

Ha n3yuenue reomeTpun 0TBOAUTCS 2 yaca B Henemto B 10 knacce u 1 yac B HEAEIO B
11 knacce, Bcero 3a Ba roga o0ydeHus - 102 yueOHbIX Yaca.



COJAEPKAHUE YYEBHOI'O KYPCA
10 KUIACC

IIpsiMbIe M MJI0CKOCTH B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHS ~ CTEpEOMETpUM. TOuYKa, TpsAMas, IJIOCKOCTH,
npOCTpaHCTBO. [lOHATHE 00 aKCHOMATMYECKOM TMOCTPOEHUHM CTEPEOMETPHUH:
AKCUOMBI CTEPEOMETPUU U CICACTBUS U3 HUX.

B3anmHOe pacrnoyiooKEHUE TMPSAMBIX B MPOCTPAHCTBE. IEPECEKAIOIINECH,
napajuieJibHele W CKpeluBaronuecs Imnpsmele. [lapaimmensHOCTs NPIAMBIX |
IUIOCKOCTEW B MNPOCTPAHCTBE. MApaJUICIbHBIE TMPSAMBIE B  IPOCTPAHCTBE,
[AapajuIeIbBHOCTE TPEX MPAMBIX; MapPAIEIBHOCTh MPAMONA U IUIOCKOCTH. YTIIBI C
COHANPaBIEHHBIMA CTOPOHAMHM, Yroid MEXAYy MPAMBIMA B IPOCTPAHCTBE.
[TapamiennbHOCTE TUTIOCKOCTEMN: apajuieIbHbIE IJIOCKOCTH, CBOMCTBA
NapaJUICTBHBIX  TUIOCKOCTEH. [lpocTeifiime mpocTpaHCTBEHHBIE (PUIYypHl Ha
IUIOCKOCTH: TETPa3Ip, KyO, NapajiesICnue; MOCTPOCHUE CCUEHHIA.

[leprieHAUKYIAPHOCTE HPAMOMN M TIOCKOCTH: NEPIEH IUKYJIAPHBIE NIPSAMBIE B
[POCTPAHCTBE, NPAMBIC MAPAJIENBHBIE W MEPHEHAMKYJISIPHBIE K IIIOCKOCTH,
MPU3HAK MEPHEHAUKYIAPHOCTH MPAMOM M IUIOCKOCTH, TeOopeMa O NpsAMOM
MEPIEHIUKYJIAPHON IUIOCKOCTH. YTJIBI B MPOCTPAHCTBE. YrOJI MEKAY NMPIMOM U
IUIOCKOCTBIO;,  JIBYTPAHHBIA  YrOJ, JWHEHHBIA yroJ ABYTPAaHHOrO  VIJia.
IleprieHAUKYIAP U HAKIIOHHBIE. PACCTOSAHUE OT TOYKU 10 TJIIOCKOCTH, PACCTOSHUE
OT MNpsAMOM A0  MJIOCKOCTH,  NOpoeKuus  (QUIypbl  HA  IJIOCKOCTb.
IleprieHAUKYIAPHOCTE  NJIOCKOCTENW: MPHU3HAK  MEPHEHAMKYJSIPHOCTH — JABYX
IUIOCKOCTEN. Teopema 0 TpEX MepIeHINKYIIsIpax.

MHoOrorpaHHuKHu

[ToHsATHE MHOTrOIrpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOIPAaHHUKA, BBHIIYKIIBIE
W HEBBINYKJIbIE MHOTOIPAHHUKH, pa3BEPTKA MHOTrorpasHuka. [Ipusma: n-yronpHas
OpHU3Ma; TPAHU U OCHOBaHUS MPU3MBL, MpsMas W HAKIOHHAs TPHU3MbL, OOKOBas U
ITOJTHAs ITOBEPXHOCTH IIPU3MBIL. [Tapannenenumnen, [PAMOYTOJIbHBII
napajuieJienunen U ero cpoicra. Ilupamupa: n-yronpHas nupamuga, rpaHd u
OCHOBaHUE MUPaMUbl;, OOKOBAs M MOJIHAS MOBEPXHOCTh MUPAMHM/IbL, PABUIIBHAS U
yCEU€HHAs MHUpPaMUA. OJIEMEHTBl TOpU3Mbl M nupamuasl.  [IpaBuiibHBIE
MHOTOTPAHHUKU: MOHATUE MPABUIIBHOIO MHOTOIPAHHHUKA, MpPaBWIbHAs MpHU3Ma U
[paBAJIbHAsA NWMpaMUa;, NpaBUIIbHAs TPEYroJibHAs NHUpaMUAA W TPABUIIBHBIN
TeTpadap, KyO. IlpeacraBieHue O NpaBUIBHBIX MHOTOIPAHHUKAX: OKTa3ap,
noaeKasap v uxocasxap. CeyeHust NpU3Mbl U IUPAMUAIBI.

CuMMeTpUs. B NPOCTPAHCTBE. CHUMMETPHS OTHOCHUTEINBHO TOYKH, MPSAMOW,
IUVIOCKOCTH.  OJNEMEHTBl CUMMETPUM B  NUPAMMAAX, NAPALICIECIUINENAX,
[IPABUAJIBHBIX MHOTOTPAHHUKAX.



BelunicieHue 3J€MEHTOB MHOTOIPAHHUKOB. pé&Opa, [IWaroHaJv, YIJIbL.
[Tnomaae OOKOBOH NOBEPXHOCTH M MOJHOW MOBEPXHOCTH NPSIMOH MPU3MBI,
IIOMIalb OCHOBaHWH, TeopeMa O OOKOBOM MMOBEPXHOCTH NPSAMOA NPHU3MBL
[Tnomane OOKOBOM TOBEPXHOCTM W TMOBEPXHOCTH MPABWIBHOM MUPAMHUIBL,
TeopeMa O IUlomaau yceuéHHOW mupamuabl. [lonste 00 o0béMe. OOBEM
NUPaMUbl, TPU3MBI.

[TonoOHbie Tena B mnpocTpaHCcTBE. COOTHOWIEHWS MEXAY IUIOMIAASIMHU
NOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEN.

11 KVIACC

Tesia BpalueHus

[unuaapuyeckas MOBEPXHOCT, oOpazyromme LWJIHHIPHYECKOM
MOBEPXHOCTH, OCh [WJIMHJIPUYECCKOM MOBEPXHOCTU. [lwimMHAp: OCHOBaHWS U
OOKOBasi MOBEPXHOCTh, OOpasyrwolas W OChb, IJIOMAAb OOKOBOW W TOJHOM
MOBEPXHOCTH.

KoHundeckass moBepxXHOCTh, 00pa3yrolne KOHWYECKOH MOBEPXHOCTH, OCh W
BEPIIMHA KOHUYECKOW MOBEPXHOCTH. KOHYC: OCHOBaHME W BEPIIMHA, 0Opa3yromas
U OCh, IUIOMAAr OOKOBOM M TMOJHOM TOBEPXHOCTH. YCEUEHHBIA KOHYC:
00pa3yroIIKe U BBICOTA, OCHOBAHUS U OOKOBAs TIOBEPXHOCTb.

Cdepa u map: UEHTp, paauyc, AAAMETP, IJIOMIAIb MOBEPXHOCTU C(REpHI.
B3aumHoe pacnonoxenue chepbl U MIOCKOCTH; KacaTellbHas MIOCKOCTh K c(epe;
I0WaabL CHEPHI.

HzoOpaskeHue Te BpallieHHs Ha MIIOCKOCTU. Pa3BépTKa IIUIMHIpA U KOHYCA.

KoMmOuHanum Ten BpamieHUss ©W  MHOTOIPAaHHUKOB. MHOTOrpaHHUK,
ONMHUCAHHBIA OKOJIO c(ephl, cdepa, BNUCAHHAS B MHOTOTPAHHUK, WA TEJO
BpalICHUSI.

[Tonsitue 06 00BEME. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00bEME
OPSIMOYTOJIBHOTO Mapajuiesienunena v cieactsus u3 Heé. OO0bEM LWIMHAPA,
koHyca. O0OBEM mapa U Mmioaab cepsi.

[TonoOHbie Tena B mnpocTpaHCcTBE. COOTHOWIEHWS MEXAY IUIOHIAAsIMHU
NOBEPXHOCTEHN, 00BEMaMU MOTOOHBIX TEN.

Ceuennss mWIMHAPA (MAPALICTBHO M NEPIECHIMKYJSPHO OCH), CEUCHUs
KOHyca (MapajijieIbHOE OCHOBAHWIO M MPOXOJAIIECE YEPE3 BEPLUIMHY), CCUCHUS
mapa.

BekTopbl M KOOpPAMHATHI B IPOCTPAHCTBE

BekTop Ha mI0CKOCTH U B MPOCTPAHCTBE. CII0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOXKEHUE BEKTOpPA HA YKCIo. Pas3noskeHne BEKTOpA MO TPEM HEKOMIUIAHAPHBIM
BekTopaM. llpaBuno mapamenenunena. PemeHue 3amay, CBA3AHHBIX — C
NPUMEHEHUEM TPaBWJI JACUCTBUH ¢ BekTopamu. [IpsiMoyrojbHas cucrema



KoopauHar B mnpoctpaHcTBe. Koopamnarel BekTopa. llpocteiimme 3amaun B
KOOpAMHATaXx. YTojd Mexay BekTopaMu. CKalIpHOE MPOU3BEACHHUE BEKTOPOB.
BelunciieHue yriioB Mexay NpsMbIMA U MIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIMA
METOJI IPY PELIEHNN TEOMETPUUECKHUX 3a1au.



IHJTAHUPYEMBIE PE3VJIBTATDBI
JIMUYHOCTHBIE PE3YJbTATDBI

JIMYHOCTHBIE pE3yNbTaThl OCBOCHHSI MPOrpaMMbl  y4eOHOTO MpeaMera
«MaremMaThKa» XapakTePU3YITCS:

I'paxknanckoe Bocnuranue:

c(hOPMUPOBAHHOCTHIO IPAKIAHCKOM MO3UIMK 00YyUAIOMIErOCs KaK aKTUBHOTO
M OTBETCTBEHHOIO YJ€HA POCCHHMCKOrOo OOMIECTBA, MPEACTABICHUEM O
MaTEMaTUYECKUX OCHOBAX (D)YHKIIMOHWUPOBAHMS PA3IMYHBIX CTPYKTYP, SBJICHHIA,
OpoUEeAyp TpakIaHCKOro oOuiecTBa (BBIOOPBI, OMPOCHl W TP.), YMEHUEM
B3aUMOJCHCTBOBATE C COUMAIBHBIMU WHCTUTYTAMHU B COOTBETCTBUM C HX
(OYHKIMSIMHA U HA3HAYCHUEM.,

IHaTpuoTH4yeckoe BOCMUTAHUE:

c(hOPMUPOBAHHOCTBHIO POCCUICKOM TPaXKAAHCKON MACHTUYHOCTH, YBOKCHHUS K
MPOLIJIOMY ¥ HACTOALIEMY POCCUMCKONM MATEMATUKHU, IEHHOCTHBIM OTHOLLICEHUEM K
JOCTHKEHUAM POCCUHCKAX MATEMATUKOB U POCCUIUCKOA MATEMATUYECKOMN LIKOJIBI,
K HWCIMOJBb30BAHUIO 3TUX JOCTWXKEHUW B JPYrMX HayKax, TEXHOJIOTUSX, cepax
SKOHOMUKHU.

JIlyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS:

OCO3HAHUEM JIYXOBHBIX LEHHOCTEM POCCHUICKOTO Hapoaa,
c(hOPMUPOBAHHOCTHID  HPABCTBEHHOTO  CO3HAHMS, OTUYECKOrO  IMOBEACHMUS,
CBSI3aHHOI'O C MPAKTUYECCKAM MPUMEHCHUEM JOCTUIKEHUN HAYKU U AEATEIIbHOCTHIO
Y4EHOr0;, OCO3HAHUEM JIMYHOTO BKJIAJa B MOCTPOEHUE YCTOMUMBOTO OyayLIETO.

JCcTeTHYeCKOe BOCIIUTAHUE:

3CTETUYECKUM OTHOLLICHUEM K MUPY, BKJIFOYAs 3CTETUKY MATEMATHUYECKUX
3aKOHOMEPHOCTEN, 0OBEKTOB, 3ajaad4, PELICHAT, PacCy>KICHUI,
BOCIIPUUMUYMBOCTBEO K MATEMATUYECKUM aCIIEKTaM Pa3IMYHBIX BUAOB UCKYCCTBA.

Du3nyecKoe BOCIUTAHUE:

c()OPMUPOBAHHOCTHIO YMEHHS MPUMEHSATH MATEMaTUYECKUE 3HAHUS B
UHTEPECAX 3I0pOBOTO U 0€30MacHOro o0pasa >KM3HU, OTBETCTBEHHOTO OTHOLICHUS
K CBOEMY 3J0POBBIO (3I0POBOE MUTAHKUE, COATIAHCUPOBAHHBIN PEKUM 3aHATHNA U

OTIbIXA, peryJsipHas dusnyeckas AKTUBHOCTB ), (pU3NYECKOTO
COBEPILICHCTBOBAHUS, npu 3aHSITHSIX CHOPTHBHO-03I0POBUTEIBLHOM
JESTENBHOCTBIO.

TpyaoBoe BocnuTanue:

TOTOBHOCTBIO K TPYIy, OCO3HAHUEM IIEHHOCTHU TPYAOIIOOUS; UHTEPECOM K
pa3nuuHbiM  chepaMm  MpOo(ECCHOHATILHONW  NEATEIbHOCTH,  CBSA3aHHBIM €
MaTeMaTUKOW U €€ MPUIOKCHUSIMH, YMEHUEM COBEPILIATh OCO3HAHHBINA BHIOOD
Oynymeid mnpodeccu W peaqu30BbIBaTh COOCTBCHHBIE JKU3HEHHBIE IJIAHBI,



TOTOBHOCTBIO W CHOCOOHOCTBKO K  MaTE€MaTHYeCKOMY OOpa3oBaHUIO U
caM000pa3oBaHUI0 Ha TPOTSHKCHWM BCEH JKM3HU, TOTOBHOCTHIO K aKTMBHOMY
yYacTHIO B PEIICHUH MPAKTUUYECKUX 3aa4 MATEMATUUYECKOM HAMPaBICHHOCTH.

IKOJIOTHIEeCKOE BOCIUTAHHUE:

c(hOPMUPOBAHHOCTBHIO JKOJOTHYECKONW KYJIbTYPhI, TOHUMAHUEM BIUSHUS
COLIMATTbHO-PKOHOMUYECKUX MPOIIECCOB HAa COCTOSIHWE MPUPOAHON U COIMAIbHOM
Cpelbl, OCO3HAaHMEM TJ00ANBHOTO  XapakTepa OSKOJOTHYECKMX MpoOJeM;
OpHEHTaIMEH Ha MPUMEHEHWE MaTeMAaTWUYCCKWX 3HAHWM AJid PEUICHHWS 3a/1a4 B
o0nacTi OKpyKawllei cpeapl, TJIaHUPOBAHWS TMOCTYNKOB M OIICHKH WX
BO3MO>KHBIX MOCIIEACTBH ISl OKPY>KaOIIEH CPEIbI.

IleHHOCTH HAYYHOTO MO3HAHMS:

c(hOPMUPOBAHHOCTHI0 MHUPOBO33PEHHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY
VPOBHIO  pa3BUTHUs HAykKM W  OOIICCTBCHHOW  MPaKTHUKW, TMOHMMAaHHEM
MaTeMaTHUeCKON HaykM Kak c(epbl YeIOBEUECKOM AEATEIbHOCTH, 3TaloB €&
Pa3BUTHS M 3HAUMMOCTHM Ui PA3BUTHs IMBWIIM3AIMM, OBJIAJACHUEM S3BIKOM
MaTeMaTUKH M MaTeMaTUYeCKOW KyJbTYpOM Kak CPEICTBOM TO3HAHWS MHpA;
TOTOBHOCTBIO OCYIICCTBIIATH TPOEKTHYIO W HMCCIIECAOBATEILCKYIO AEATEIbHOCTD
WHAMBUAYaAIbHO U B TPYTITIE.

METAIPEIMETHBIE PE3YJIBTATDBI

MeTanpeaMeTHBIE PE3YJIBTaThl OCBOCHMSI MPOTPAMMBI YYEOHOTO MpEAMETa
«MaremaTukay XapaKTePU3YHOTCS OBJIAJICHUEM YHUBEPCATTbHBIMA
NO3HAGAMENbHOIMU  OCTICMBUAMY,  VHUBEPCANbHLIMU — KOMMYHUKAMUGHBIMU
OeticmausivMUL, YHUBEPCANLHBIMU Pe2YISIMUSHBIMU OeTUCMBUSMIL.

1)  VwuugepcanvHvie  no3HasamenvHvle  Oeiicmseus,  0Oecnedusaom
Gpopmuposarue 0OA306blX KOCHUMUBHBIX NPOYECCO8 0OYYaAWUXcs (oceoenue
MEMOO08  NO3ZHAHUSL  OKPYJICAIOujeco  Mupd, — NpUMEHeHUue  J10SUYECKUX,
UCCIE00BAMENbCKUX Onepayuti, ymeHuti pabomams ¢ ungopmayueii).

ba3osble Jornyeckue aeiicreus:

e BBISBJIATh U XapAKTEPU30BaTh CYIIECTBEHHBIC MTPU3HAKH MATEMATUYECKIX
OOBEKTOB, TMOHATHI, OTHOLICHWA MEXKAy NOHATUSIMHA, (POPMYIHPOBATH
ONpEACTICHUS]  TNOHATHNA, YCTAHABIMBATh CYLICCTBCHHBIA  IPH3HAK
KJacCU(UKaluM, OCHOBAHMS i OOOOIICHHS W CPABHEHWS, KPUTEPHUHU
NPOBOAMMOIO aHAJIN3A,

e BOCHPHUHMMATH, (OPMYIUPOBATH W  NPeoOpPa3OBbIBATH  CYKICHUS:
YTBEPAUTEIIbHBIE W OTPULATENIBHBIE, €AWHUYHBIC, YaCTHBIE W OOIIHWE,
YCIIOBHBIC,

e BBISBIATH  MATEMATUYECKUE  3aKOHOMEPDHOCTH,  B3aUMOCBSI3M W
OPOTUBOpPEUMs B (aKTax, AAHHBIX, HAONIONCHUSAX W YTBEPKIACHMSIX;



npejiaratb  KPpUTEPUM I BBISIBJICHUS ~ 3aKOHOMEPHOCTEH W
[IPOTHBOPEYHIA;

e JIENIaTh BBIBOABI C HKCIOJIb30BAHUEM 3aKOHOB JIOTWKH, ACIYKTHUBHBIX W
WHAYKTUBHBIX YMO3AKIHOYCHHNA, YMO3AKIIFOUEHUH M0 aHAJIOTHH,

e MPOBOAWTH CaMOCTOSITENIBHO JOKA3aTeNbCTBA ~ MATEMATHYECKUAX
YTBEPKACHHUNA (NTPSAMBIE W OT TPOTUBHOIO), BEICTPAUBATh APTYMEHTALIMIO,
OPUBOIUTH MPUMEPHl M KOHTPHPUMEPBI, OOOCHOBBIBATH COOCTBEHHBIC
CYXXICHHSI M BBIBOJIBI,

e BbIOMpaTh crnocod® pemeHus y4yeOHOM 3agaun (CPaBHUBATH HECKOJIBKO
BAPHAHTOB pEUICHHs, BbIOMpark HauOoJee MNOAXOAAMMA C  YUYETOM
CaMOCTOSITENTBHO BBIJCIIEHHBIX KPUTEPUEB).

ba3oBbie uccienoBarebckue aeiicTBUs:

e HCHOJB30BATH BOMPOCHI KaK MCCIEAOBATEIBCKUI MHCTPYMEHT MO3HAHUS,
(opMyUpPOBaTh BOMPOCHI, (PUKCUPYIOIIUE NPOTHBOPEYHE, MPOOIEMY,
YCTAHABIMBATh MCKOMOE W  JaHHOe, (OPMHUPOBATH  THIIOTE3Y,
apryMEHTUPOBATH CBOIO MO3ULINI0, MHCHHUE,

e TPOBOAWTH CaMOCTOSITENTLHO CIUTAHUPOBAHHbIi SKCIIEPUMEHT,
UCCIICIOBAHUE MO YCTAHOBJIEHUID OCOOEHHOCTEH MareMaTH4eCKOro
OOBEKTa, SIBJICHHS, NPOLECCA, BBIABICHUIO 3aBHCUMOCTEH  MEXKIY
O00BEKTAMMU, SIBJICHUSIMU, IPOLIECCAMU,

e CAMOCTOSITENILHO (POPMYIMPOBATH OOOOIICHNST M BBIBOJIBI IO PE3YJIHTATAM
NPOBECAEHHOTO HAOJIONCHUS, UCCIICIOBAHMS, OLECHUBATh JOCTOBEPHOCTH
NOJTYYEHHBIX PE3YIBTATOB, BEIBOJOB H 0000IIEHUI;

e TMPOrHO3MPOBATH BO3MOXKHOE PA3BHTHE NPOLECCA, a TAKKE BBIIBUIATH
IPEINOIOKEHUS O €r0 PA3BUTUU B HOBBIX YCITOBUSIX.

Padora ¢ naopmanmueii:

e BBIABIATh ACPUIMATHEI MHPOPMALMH, NAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BOIPOC W JJIs PELIEHUS 3a]a4H;

o BbIOMpaTh MH(POPMAIMIO W3  MCTOYHUKOB  PA3JMYHBIX  THUIIOB,
aHAJIM3UPOBATh, CUCTEMATH3UPOBATh U MHTEPNPETUPOBATH UHPOPMALIUIO
PA3IAYHBIX BUAOB U (POPM NPEACTABICHUS,

e CTPYKTYypUpOBaTh MH(OPMALHKIO, IPEACTABIIATH €€ B PANIAYHBIX (PopMax,
WLTIOCTPUPOBATH TPaUUECKH,

e OILICHHUBATH HaAEKHOCTh uH(pOopMau no CaMOCTOSITEITBHO
c(OPMYJIMPOBAHHBIM KPUTEPHSIM.

2)  VuugepcanvHvie  KOMMYHUKAMUGHblE  Oclicmusi,  0Oecnedusarom

ChOPMUPOBAHHOCIL COYUANLHBIX HUBLIKOE 0OYYAIOUJUXCH.

O01menne:



BOCIIPUHUMATh H  (OPMYJIMPOBATh CYXKIEHUS B COOTBETCTBUU C
YCIIOBUSIMU WM LIETISIMU OOLICHHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOKO
TOYKY 3PECHMSI B YCTHBIX M MHUCHMEHHBIX TEKCTaX, JaBaTh MOSICHEHHS MO
X0y PELICHUS 33Ja4H, KOMMEHTHUPOBATH MOJTYUYCHHBIN PE3YNbTAT;

B X07€ 00CYKICHHS 3a1aBaTh BOIIPOCHI MO CYIIECTBY OOCYKAAEMON TEMBI,
npoOJIEMBI, pEIACMON 3a/1a4M, BBICKA3bIBATH UJICH, HALICICHHBIC HA MOUCK
PELICHUS, COMOCTABISATE CBOM CYXKICHUS C CYXXKICHHSAMH JIPYTHX
YYACTHUKOB AMAJIOra, OOHAPYKMBAaTh Pa3M4yMe W CXOJCTBO IMO3WLMH; B
KOPPEKTHOH opme GOpMYyTUPOBATH PA3HOIIIACHS, CBOM BO3PAKCHHUS,
OPEICTABNISATh  PE3yJIbTaThl  PEUICHHMs  33Ja4d,  OKCIICPUMEHTA,
UCCIICIOBAHMS,  MPOEKTA,  CAMOCTOSTENbHO  BBIOMparTh  (opmar
BBICTYIUICHHUS ¢ YUETOM 3a/1a4 MPE3CHTAMU U OCOOEHHOCTEH ay IUTOPHH.

CoTpyaHH4€eCTBO:

3)

NOHAMATh W WCMHOJb30BaTh  MPEUMYINECTBA  KOMAHAHOM W
WHAMBHUAYAJIbHON pabOThI MPU PEIIEHUM YUEOHBIX 3a/1a4; MPUHUMATH 11EJTb
COBMECTHON JACATENBHOCTH, IJIAHUPOBATh OPraHU3alUI0 COBMECTHOM
paboThI, pacpenensaTh BUAbI padoT, JOrOBAPUBATHCS, 00CYKAATh MPOLIECC
1 pe3yJibTar padboThl, 0000IAaTh MHEHUS HECKOJBKHUX JIFOJIEH;
Y4acTBOBATh B TPYMIIOBBIX (popMax padoThl (00CYkACHUS, OOMEH MHEHUIA,
«MO3TOBBIE WITYPMB» W WHBIC), BBIMOIHATH CBOK YacTb PabOThl U
KOOPAVMHHUPOBaTh CBOWM JECHCTBUS C JPYTMMH WICHAMH KOMAaH/bL,
OLICHMBATh KA4Y€CTBO CBOETO BKJIAJA B OOIIMNA MPOAYKT MO KPUTEPHUSM,
c(OpMYJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Vuusepcanvnvie  pecynamugnvle  Oeiicmsus, obecneyusarom

Gpopmuposarue cMblCIOBbIX YCMAHOBOK U ICUSHEHHBIX HABBIKOB TUYHOCU.
Camoopranusanusi:

COCTaBJIAITH IJ1aH, AITOPUTM PELICHUS 331a49H, BBIOMPATh CIIOCO0 PEIIEHUS
C YYETOM UMEKOLINXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PELICHUN ¢ YYETOM HOBOM
uH(pOpMaLUH.

CaMOKOHTPOJIb:

BJIAJCTh HABBIKAMU TMO3HABATCILHOU pedaekcuu Kak OCO3HAHWS
COBEPIIAEMBIX JEHCTBUNA W MBICIUTEIBHBIX MPOLECCOB, UX PE3YJIBTATOB,
BJIAJACTh CHoco0aMu  CaMOMPOBEPKH, CAMOKOHTPOJIA —Mpoiecca M
pe3yabTara peuIeHUus MaTeEMaTUYECKOM 3a/1a4u,

OPEABUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HMKHYTh MPH PEIICHUH
3@/1a4d, BHOCHTh KOPPEKTUBBI B JICATEIBHOCTH HA OCHOBE HOBBIX
00CTOSITENBCTB, TAHHBIX, HAMICHHBIX OITUOOK, BHISIBJICHHBIX TPYIHOCTEH;



e OIECHUBATh COOTBETCTBUE PE3YJIbTaTa IEIM W YCIOBHSIM, OOBICHATH
MPUYUHBI TOCTHKCHHUS WM HENOCTHXKCHUS PE3YIBTATOB JEATEIIBHOCTH,
HAXOJIUTh OIIUOKY, AaBaTh OLICHKY MPUOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJIBTATDBI

10 KVIACC

OnepupoBaTh MOHIATHSIMH: TOUKA, TPSAMAs, MIOCKOCTb.

[IpUMEHITE aKCMOMBI CTEPEOMETPUU W CICICTBUS M3 HHUX NPH PEUICHUU
TrEOMETPUYECKUX 33a4.

OnepupoBaTh MOHATUSAMU: MAPAIIIETIBHOCTh U IEPIEHANKYISIPHOCTD MPSMBIX
U IJIOCKOCTEH.

KnaccupuuupoBare B3auMMHOE PACIOIIOKEHHE TPIMBIX M IUIOCKOCTEH B
POCTPAHCTBE.

OnepupoBarh MOHSATHSAMM: JABYTPAHHBIA yroJl, TPAHW JABYTPAHHOTO VI,
peOpo OBYTrpaHHOIrO yria; JIMHEHWHBIM yroja ABYIPAHHOTO YIUIA, TpajycHas Mepa
JBYTPAHHOTO YIJIA.

OnepupoBarh NOHSTHUSMH:. MHOTOTPAHHUK, BBIMYKIIBIA W HEBBITYKJIBIA
MHOTOTPaHHHK, 3JIEMEHTBl MHOTOTPAHHUKA, TPABUIIbHBII MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHABl MHOTOIPAHHUKOB (MHApamMUAQ;, NpHU3MA,
OPSIMOYTOJIBHBIN MapaJIeNIenune, Ky0).

Knaccupuuupoare ~ MHOTOIPDaHHUKM,  BbIOMpass ~ OCHOBaHUS  JUId
KJacCU(UKaUUK (BBIMYKIBIE W HEBBIMYKIbIE MHOTOTPAHHUKH, MPABUIIBHBIC
MHOTOTPaHHHUKH;, PSMBIE U HAKJIOHHBIE MPU3MBbI, MAPAIICIICTIAIEBI ).

OnepupoBarh MOHIATHIMH: CEKyLIas TNIOCKOCTh, CEYCHHE MHOTOTPAHHUKOB.

OOBACHATH TPUHLIMIIBI IOCTPOEHUS CEUEHM, UCITOJIb3YSI METOJT CIIEIOB.

CTpouTh CE€UeHMS] MHOTOTPAHHUKOB METOJOM  CJIEAOB, BBINOJHAThH
(BBIHOCHBIE) TJIOCKHE YEPTEKM M3 PUCYHKOB MPOCTHIX OOBEMHBIX (DUTYP: BUA
CBEPXY, COOKY, CHU3Y.

Pemare 3a1aun Ha HAXOXKIEHUE TEOMETPUYECKUX BEIMYMH MO 00pa3Lam uiu
QIrOpPUTMaM, TPUMEHSS W3BECTHBIC AHAIUTHYECKAE METOABI MPU  PEIICHUH
CTaHJAPTHBIX MATEMATUYECKUX 33/1a4 HA BBIYMCICHUE PACCTOSIHHA MEXIY ABYMSI
TOYKAMHM, OT TOYKM JO TMPSAMOM, OT TOYKM JO IUIOCKOCTH, MEXKIY
CKPEIIMBAOIIMMUCS TPSIMBIMH.

Pemare 3anaun Ha HAXOKAEHUE TEOMETPUUYECKUX BEJMYMH 1O 0OpasnaM Win
QIrOpUTMaM, TPUMEHSS W3BECTHBIC AHAIUTHYECKAE METOABI MPU  PEIICHUH
CTAHJAPTHBIX  MAaTEMAaTMYEeCKMX 33Ja4 Ha BBIYHCICHUE YIJIOB  MEXKIY
CKPEIIMBAOIIMMUCSA OPSIMBIMH, MEXIY TMPAMOM M  IJIOCKOCTBIO, MEXIY
TUIOCKOCTSIMH, IBYTPAHHBIX YIJIOB.



Beruncnare 00bEMBI M MIOIIAAN MOBEPXHOCTEH MHOTOTPAHHHUKOB (ITPHU3Ma,
NUPaMHAJA) € MPUMEHEHUEM (QOPMYJ, BBIYMCIATH COOTHOLIEHWS MEXKIY
IIOMIAIIMU TOBEPXHOCTEHN, 00bEMaMU MOJOOHBIX MHOTOTPAHHHUKOB.

OnepupoBarh MOHATHUSAMHU. CUMMETPHS B NPOCTPAHCTBE, LEHTP, OCh W
TUIOCKOCTh CHMMETPHH;, LIEHTP, OCh U MJIOCKOCTb CUMMETPUU (DUTYPBI.

W3Bnekarb, mnpeoOpa3oBeiBaTh M HMHTEPOPETUPOBATH HMH(POPMALMIO O
NPOCTPAHCTBEHHBIX TEOMETPUYECCKUX (PUrypax, MPEACTABICHHYIO HA YEPTEkKAX U
PHCYHKAX.

[IpuMeHsITh TeOMETPUYECKUE (PAKTBI UIsl PELIEHUS CTEPEOMETPUUYECKUX
3a/1a4, TPEANOIArarouX HECKOJIBKO [IArOB PEIIEHUS, €CIIA YCIOBHAS TPUMEHEHUS
3a/1aHbl B SIBHOH (hopMme.

[IpuMeHsaTh  MpOCTEHIIME MPOrPaMMHBIE  CPEACTBA W BJIEKTPOHHO-
KOMMYHHKAIMOHHBIE CUCTEMBI ITPH PELICHUN CTEPEOMETPUUYECCKUX 331a4.

[IpuBOIMTE MPUMEPHI MATEMATHYECKMX 3aKOHOMEPHOCTECH B NPHUPOJAE H
YKU3HU, PaCliO3HABATh MPOSBICHAE 3aKOHOB T€OMETPHHN B UCKYCCTBE.

[IpUMEHTh MONYYCHHBIE 3HAHWS HAa MPAKTUKE. AHAJIM3UPOBATH PEATIbHBIC
CUTyaMd W TIPUMEHATh M3YUYEHHBIC TIOHSATHS B TMPOLECCE IMOUCKA PEIICHUS
MaTeEMaTHYECKA  C(HOPMYJIMPOBAHHONW TPOOJIEMBI, MOACTUPOBATH PEATBHBIE
CUTyalMd Ha S3BIKE TEOMETPUM, HCCIEAOBATh IMOCTPOCHHBIE MOJEIH C
WCIOJb30BAHUEM TEOMETPUUYECKUX MTOHATHI B TEOPEM, armapaTa anreOpsl; pelarhb
NPAKTUYECKUAE 33/1a4H, CBSI3AHHBIE C HAXOKICHUEM I€OMETPUYECKUX BEJTMYNH.

11 KVIACC

OnepupoBarh MOHITUSMHU. UJIMHAPUYECKAs MOBEPXHOCTb, OOpa3yIOLIMe
WIMHAPUYECKOM  MOBEPXHOCTH,  IWIMHAP,  KOHMYECKas  MOBEPXHOCT,
00pa3yronme KOHMUECKOH MOBEPXHOCTH, KOHYC; chepuueckas moBEPXHOCTb.

PacnoznaBate Tena BpameHus (UIMHAP, KOHYC, cepa u map).

OOBACHATH COCOOBI IOTYUYEHUS TEJT BPALLECHUSI.

KiaccuguuupoBars B3aMMHOE PacloJIOKEHHUE CPEPhI U MITOCKOCTH.

OnepupoBarh MOHATUSIMU: IIAPOBOM CETMEHT, OCHOBAHUE CETMEHTA, BHICOTA
CErMEHTA; IIAPOBO# CIOH, OCHOBAHUE IIAPOBOTO CJIOS, BHICOTA LIAPOBOTO CJIOS;
IIAPOBON CEKTOP.

Bbruncnare  00bEMBI M TUIOMIAAM  TOBEPXHOCTEH  TEJl  BpallCHUS,
reOMETPUUECKUX TEJI C MPUMEHEHUEM (POPMYJL

OnepupoBarh TOHSATUSAMM: MHOTOIPAHHUMK, BIMCAHHBIHA B cdepy W
OMUCaHHbIM okono cdepbl; chepa, BHHMcaHHAsT B MHOTOTPAHHUK WM TEJO
BPALLCHMSI.

BbIUMcisITh COOTHOLICHUS MEXKIY TUIOIAASIMU MOBEPXHOCTEH M 00BEMaMuU
MOJOOHBIX TEJL.



H3o6paxkate u3ydaemble (UIYpbl OT PYKH M C MNPUMEHEHHEM MPOCTHIX
YEPTEKHBIX UHCTPYMEHTOB.

BBINONMHATE (BBIHOCHBIE) MJTOCKUE YEPTEKU U3 PUCYHKOB MIPOCTBIX OOBEMHBIX
(Guryp: BUI CBEPXY, COOKY, CHU3Y;, CTPOUTH CEUCHHUS TEJI BPALLICHUS.

W3Bnekarb, HMHTEPOPETUPOBATH W MPEoOpa3oBBIBATH HH(POPMALMIO O
IPOCTPAHCTBEHHBIX TEOMETPUYECCKUX (PUrypax, MPEACTABICHHYIO HA YEPTEXKAX U
PUCYHKAX.

OnepupoBarhb MOHATUEM BEKTOP B MMPOCTPAHCTBE.

BeINONHATE  NEWCTBUSA  CHOJKEHHS BEKTOPOB, BBIYMTAHUS BEKTOPOB W
YMHOEHUS BEKTOPA HA YMCII0, OOBACHATH, KAKUMHU CBOWCTBAMHU OHH O0JIQIAFOT.

[IpuMeHATH MPaBUIIO NTapaUIeIENUIEA.

OnepupoBarb NOHATHIMU: JIEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE, BEKTOP,
MOAYJIb BEKTOPA, PABEHCTBO BEKTOPOB, KOOPAWHATHI BEKTOPA, Yroid MEXKIy
BEKTOPaMH, CKIIIPHOE MIPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTOPBL.

HaxoauTh cyMMY BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YUCIIO, YIOJI MEXKIY
BEKTOpPaMH, CKaJIApHOEC TMPOM3BEACHUE, PpACKIAABIBATL BEKTOP MO ABYM
HEKOJUIIMHEAPHBIM BEKTOPaM.

3aznaBarh IVIOCKOCTh YPABHEHUEM B JIEKAPTOBON CUCTEME KOOPAUHAT.

[IpuMeHITh TeOMETPUYECKUE (PAKTBI Uil PEIIEHHUS CTEPEOMETPUUYECCKUX
3a7a4, NPEANoararoliX HECKOJIBKO [IaroB PELICHNs, €CIIA YCIIOBHS IIPUMEHEHU S
3a/1aHbl B SIBHOH (hopMme.

Pemrare mpocreiiiie reoOMeTpUYECKUE 3a1a4d Ha NPUMEHEHHE BEKTOPHO-
KOOPIUHATHOTO METOA.

Pemrare 3amayn Ha JOKAa3areibCTBO MAaTEMAaTHYECKMX OTHOILICHWH U
HAXOKICHUE FEOMETPHUECKHAX BEIMYMH MO 00pa3naM WIH aJrOpUTMaM, MPUMEHSIS
WU3BECTHBIE METO/bI IPH PELLIEHUH CTAHAAPTHBIX MATEMATHYECKUAX 3a/1a4.

[IpuMeHsATs mpocCTENIIME MOPOrpaMMHBIE  CPEICTBA M DJIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PELIEHUHU CTEPEOMETPUYECKUX 3a1a4.

[IpuBoauTE NpPUMEPBl MATEMATHYECKUX 3aKOHOMEPHOCTEW B MPUPOAE H
JKU3HU, PACIIO3HABATE NIPOSIBIIEHUE 3aKOHOB F'€OMETPHUH B UCKYCCTBE.

[IpuMeHATE MONYyYEHHBIE 3HAHWS HA IPAKTUKE. AHAIU3UPOBATH PEATBHBIE
CUTYyallud W TPUMEHATh HU3YYCHHBIC NOHATHUS B IPOLECCE IMOUCKA PEIICHUs
MaTeMaTHYECKA  C(HOPMYJIMPOBAHHONW MPOOJIEMBI, MOJAECIUPOBATh PEalbHBIE
CUTyalldd Ha sA3BIKE TEOMETPUHU, HCCIENOBATh IOCTPOEHHBIE MOJEIHA C
UCIOJb30BAHUEM TEOMETPUYECKUX MTOHATHI U TEOPEM, armapara anreOpsl, pelarh
[IPAKTUYECKUE 3a0a4M, CBA3AHHBIE C HAXOXKICHUEM T€OMETPUYECKUX BETMYMH.



TEMATHYECKOE INNTAHUPOBAHUE
10 KJTACC

KoanuyectBo yacos DJeKTPOHHbIE
Ne HaumeHoBaHHe pa3feioB H TeM (uudpossbie)
Konrpoabubie | IIpakTnueckue
n/n NPOrpamMMmslI Bcero o0pa3oBaTe/bHBIE
padoTbI padoTbI
pecypchbl
1 BeeneHue B crepeoMeTpHIO 10
) IIpsiMble ¥ MIOCKOCTH B TPOCTPAHCTBE. 12 1
ITapannenbHOCTD NPSMBIX U TIOCKOCTEH
3 IlepneHauKyISIPHOCTD NPSAMBIX U 12
IJIOCKOCTEN
4 Yrel MeXAY NPSMBIMU U MJIOCKOCTSIMU 10 1
5 MHororpaHHukH 11 1
6 O6BEMBI MHOTOTPAaHHUKOB 9 1
7 IloBTOpEeHUe: ceueHusi, paCCTOSHUS U YTJIbI 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KVIACC

KoanuyectBo yacos DJIeKTPOHHbBIE

HaumeHnoBaHue pa3aesioB U TeM uudposbIe
Ne n/m P Konrpoabubie | IIpakTnueckue (wubp )

NPOrpamMmslI Bcero o0pa3oBaTejbHbIE

padoTbI padoTbI
pecypchbl

Tena BpaleHus 12

OO6BéMBI TEN 5 1

BexTopel 1 KOOpPAMHATEI B IPOCTPAHCTBE 10 1

ITosTOpeHnue, obodIeHNME, 7 |

CUCTeMaTU3aLus 3HAaHUN
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 0




HOYPOYHOE INTAHUPOBAHUE 10 KJIACC

No

n/n

Tema ypoka

KoanuyecTBO 4acos

KonTpoabHbie
Bcero P
padoThI

IIpakTHYeckne
padoThI

Mara
H3Y4YeHHA

DJIeKTPOHHbBIE
ungposeie
o0pa3oBaTejibHbIE

pecypchl

(OCHOBHBIE TTOHSITHS CTEPCOMETPUU. TOUKA,
npsiMasi, MIOCKOCTb, IPOCTpaHcTBO. [IpaBuia
U300pakeHHst Ha PUCYHKAX: N300pakeHust
HHOCKOCTeﬁ, napajuiCJIbHBIX MPAMbBIX
(OTpe3KOB), CepeUHbI OTpE3Ka

05.09.2023

IlonsTHs: NEPECCKaArOIMECs IIIOCKOCTH,
NEPECCKAIMUECA MPAMaAAa U IJIOCKOCTb

08.09.2023

IlonsiTHs: NEPECCKArOIMECS IIIIOCKOCTH,
NEPECCKAIMUECA MPAMaAAa U IJIOCKOCTb

12.09.2023

3HAKOMCTBO C MHOT'OI'pPaHHUKaMH,
n300pakeHne MHOTOTPAaHHUKOB Ha
PHCYHKAX, Ha POEKLMOHHBIX YePTEeKaX

15.09.2023

HavanbHble cBenenns o kyde U mupamuze,
ux pa3BépTku U Mozaenu. CedeHus
MHOT'OIPaHHHUKOB

19.09.2023

HavaneHble cBenerns o kyde U mupamuze,
ux pa3BépTku U Mozaenu. CedeHus
MHOT'OIPaHHHUKOB

22.09.2023

[TonsiTne 06 aKCHOMAaTUYECKOM ITOCTPOCHUHU
CTEPEOMETPUU. AKCUOMBI CTEPEOMETPUU U
CJIECTBUS U3 HUX

26.09.2023

[TonsiTne 06 aKCHOMAaTUYECKOM ITOCTPOCHUHU
CTEPEOMETPUU. AKCUOMBI CTEPEOMETPUU U
CJIECTBUS U3 HUX

29.09.2023

[TonsiTne 06 aKCHOMAaTUYECKOM ITOCTPOCHUHU
CTEPEOMETPUU. AKCUOMBI CTEPEOMETPUU U
CJIEICTBUS U3 HUX

03.10.2023




[TonsiTne 06 akCHOMAaTUYECKOM ITOCTPOCHUHN

10 ;
CTEPEOMETPUU. AKCUOMBI CTEPEOMETPUU U 06.10.2023
CJIEACTBUS U3 HUX
B3anMHO€ pacnosniokeHue NpsiMbIX B
11 :
MIPOCTPAHCTBE: NEPECEKAOLITUECS], 10.10.2023
napajyiebHble U CKPELUBAIOLIINECS MTPSIMBIE
ITapannenbHOCTL NPSIMBIX U MJIOCKOCTEN B
12 MIPOCTPAHCTBE: MapajlIeNIbHbIE NIPSIMBIE B
MPOCTPAHCTBE, MAPAIEIBHOCTE TPEX 13.10.2023
MPSIMBIX
ITapannenbHOCTL NPSIMBIX U MJIOCKOCTEN B
13 (10 7
npoctpaHcTse: [lapannenbHOCTh NPsIMON U 17102023
MJIOCKOCTH
14 Y
IJIbl C COHAIMPABJICHHBIMU CTOPOHAMU 20.10.2023
15 Y
rOJI MEXKIy MPSIMBIMH B MTPOCTPAHCTBE 24102023
16 Y
rOJI MEXKIy MPSIMBIMH B IMTPOCTPAHCTBE 27102023
17 ITapannenbHOCTb MIOCKOCTEMN:
MapajuieNbHbIE TNIOCKOCTH 07.11.2023
18 Csoii 7
BONCTBA MapajuleNbHbIX JIOCKOCTEN 10.11.2023
19 [Ipocretitue mpocTpaHCTBEHHBIE (PUTYPHI HA
TJIOCKOCTH T€TPadp, KyD, mapajuiesenumnesn 14.11.2023
20 IT 7
OCTPOEHUE CEUCHUN 17112023
21 IT 7
OCTPOEHUE CEUCHUN 21112023
KontponpHas padora no teme "Ipsimbie u
22 I
MJIOCKOCTH B npocTpancTse. [lapannenbHOCTh 24112023

NpPSIMBIX U IJIOCKOCTEH"




IlepnieHaUKYIIPHOCTD NPAMON U MIOCKOCTH:

23 NEPNEHIUKYJISIPHBIE IIPSIMBIE B IIPOCTPAHCTBE 28.11.2023
24 IIpsimble napannenabHble U
MEPUEHANKYJISIPHBIE K TNIOCKOCTH 01.12.2023
25 IIpsimble napanenbHble U
NEPUEHANKYJISIPHBIE K TNIOCKOCTH 05.12.2023
2% IIpusHak nepneHauKyIAPHOCTH MPSIMOM U
IJIOCKOCTH 08.12.2023
27 IIpusnak nepneHauKyIAPHOCTH MPSIMON U
IJIOCKOCTH 12.12.2023
28 Teopema 0 npsAMON NEePNEHANKYISIPHON
IJIOCKOCTH 15.12.2023
29 Teopema 0 npsAMON NEPIEHANKYISIPHON
IJIOCKOCTH 19.12.2023
30 Teopema 0 npsAMON NEePNEHANKYISIPHON
IJIOCKOCTH 22.12.2023
IlepnieHaUKyYISP U HAKJIOHHBIE. PACCTOSHUE
31 oT TOLIIfI/I ZIO TUTOCKOCTH, PACCTOSIHUE OT 26.12.2023
MPsIMOM 10 TUIOCKOCTHU
IleprnieHaUKySp U HAKJIOHHBIE. PACCTOSHUE
32 oT TOLIIfI/I ZIO TUTOCKOCTH, PACCTOSIHUE OT 29122023
MPsIMOM 10 TUIOCKOCTHU
IleprnieHOUKyYSp U HAKJIOHHBIE. PACCTOSHUE
33 oT TOLIIfI/I ZIO TTOCKOCTH, PACCTOSIHUE OT 09.01.2024
MPsIMOM 10 TUIOCKOCTHU
IleprnieHOUKyYSp U HAKJIOHHBIE. PACCTOSHUE
34 oT TOLIIfI/I ZIO TUTOCKOCTH, PACCTOSIHUE OT 12.01.2024
MPsIMOM 10 TUIOCKOCTHU
35 YTInbl B IPOCTPAHCTBE: YIOJ MEXIY MPSIMOI
U IJIOCKOCTBIO 16.01.2024
16 JIByrpaHHBIN yroJ, TMHEHHBIN yroa
IBYTPAHHOIO yIjia 19.01.2024




37

JIByrpaHHBIN yroJ, JMHEHHBIN yroja
ABYTPAHHOIO yria

23.01.2024

38

IlepneHAUKYIAPHOCTD MIOCKOCTEN: NPU3HAK
MEePIEHNKYJISIPHOCTH ABYX IJIOCKOCTEH

26.01.2024

39

IlepneHAUKYIAPHOCTD MIOCKOCTEN: NPU3HAK
MEePNEHNKYJISIPHOCTH ABYX IJIOCKOCTEH

30.01.2024

40

IlepneHAUKYIAPHOCTD MIOCKOCTEN: NPU3HAK
MEePNEHNKYJISIPHOCTH ABYX IJIOCKOCTEH

02.02.2024

41

Teopema 0 Tpéx nepneHAuKyJIsApax

06.02.2024

42

Teopema 0 Tpéx nepneHauKyJIsApax

09.02.2024

43

Teopema 0 Tpéx nepneHAnKyJIsApax

13.02.2024

44

KonTponpHas pabora mo temam
"IlepnieHANKYIAPHOCTD MPSIMBIX U
riockocTe" u "Vriel Mexny NpsMbIMU U
IIOCKOCTSIMH"

16.02.2024

45

TlonsTie MHOTI'OrpaHHUKaA, OCHOBHBIE
SJIEMCHTBI MHOTOI'paHHHKA, BBIITYKJIBIE U
HEBBIITYKJIBIE MHOTOTPAHHUKH, paBBépTKa
MHOTr'OrpaHHUKa

20.02.2024

46

IIpusma: n-yronapHas npu3Ma; rpaHu u
OCHOBAHMS IPU3MBI, IIPsIMAsi U HAKJIOHHAs
NPU3MBI, OOKOBAs U MMOJIHAS TIOBEPXHOCTh
MIPU3MBI

27.02.2024

47

ITapannenenunen, npsiMOyroJbHbIN
napajiesienunes U ero CBOicTBa

01.03.2024

48

IIupamuna: n-yronbHasi nUpaMuaa, rpaHy v
OCHOBaHHE MUPAMHUIBL, OOKOBAs M MOJTHAS
MMOBEPXHOCTh IMUPAaMHUBL, [IPABUJIbHAS U
yCced€HHas mupaMuaa

05.03.2024




49

[IpaBuibHBIE MHOTOTPAHHUKH: IOHATHE
NPaBHJIbHOIO MHOTOIPAHHHKA; MPaBUIIbHASI
npU3Ma U MpaBUJIbHAS MUPAMUIA;
NpaBHJIbHASL TPEYTOJIbHASI TUPAMUIA U
NPaBUIIBHBIA TETPAsIp; KyO

12.03.2024

50

IIpencrasnenue o NpaBUIBLHBIX
MHOTOTpaHHMKAaX: OKTa’p, JOAEKadAp U
UKOCA3P.

15.03.2024

51

CumMeTpust B IPOCTPAHCTBE. CUMMETPHS
OTHOCHUTEJILHO TOUYKH, NPSIMOH, TIOCKOCTH.
DJIeMEHTbl CHMMETPUH B TUPaMUax,
napajieenunenax, npaBuIbHbIX
MHOT'OIPaHHHUKAX

19.03.2024

52

BraucieHne 3j1eMEHTOB MHOT'OIPaAaHHUKOB!
pébpa, quaroHayu, yribl

22.03.2024

53

ITnomans OOKOBOH MOBEPXHOCTH U ITOJHOM
MOBEPXHOCTHU MPSAMOH MPU3MBI, IIOIIAb
OCHOBaHUH, TeopeMa 0 OOKOBOM
MOBEPXHOCTHU NPSAMOH IPU3MBbI

02.04.2024

54

[Tnomans OOKOBOH MOBEPXHOCTH U
MOBEPXHOCTH MPABUJIbHON THPAMUJIBI,
TeopeMa O IIoImaau OOKOBOW MOBEPXHOCTH
YCEUEHHON MUPAMUIbI

05.04.2024

55

KonTponbHast pabora o Teme
"MHororpaHHukm"

09.04.2024

56

TTousitue 006 0OBEME

12.04.2024

57

O06BéM nupamuab!

16.04.2024

58

OOBbéM TUpaMuIbI

19.04.2024

59

O06BéM nupamuab!

23.04.2024




60 & 1
O06BéM nupamuab! 56.04.2004
61 O06BéM npu3MbI 1 30.04.2004
62 O06BEéM npu3MbI 1 03.05.2004
63 O06BEéM npu3MbI 1 07.05.2004
64 KonTponpHast pabora no teme "OO0BEMBI !
MHOTOTPaHHUKOB" 10.05.2024
[TosTopenue, 0600IIeHNE CHCTeMATHU3ALIHS
65 3HaHui. [locrpoenue ceuennii B 1 14.05.2004
MHOTOTpaHHHKE
[TosTopenue, 0600IIeHNE CHCTeMATHU3ALIHS
3HaHUU. BbUKCIIEHHE PACCTOSIHUI: MEXAY
66 IBYMsI TOYKaMU, OT TOYKHU [0 IIPSIMOU, OT 1 17.05.2004
TOYKH JI0 TUIOCKOCTH, MEKAY
CKPELINBAIOIUMHCS MPSIMBIMH
67 Urorosast KOHTpOJbHAsA paboTa 1 21.05.2004
[TosTopenue, 0600IIEeHNE CHCTeMATHU3ALIHST
3HaHUU. BpUKCIEHNE YITIOB: MEXKAY
68 1
CerH.II:IBaIOH_II/IMI/ICSI NPSAMBIMH, MEXKAY 94.05.2004
NPSIMOH U TUIOCKOCTBIO, IBYTPAHHBIX YIJIOB,
YTJIOB MEXKAY TUIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 I[TIPOTPAMME 68




11 KVIACC

Ne i/

Tema ypoxa

Koaun4yecTBo 4acos

Bcero

KonTtpoabnsie
padoThI

IIpakTHYeckne
padoThI

Mara
H3Y4YeHHsA

DJIeKTPOHHbBIE
ungposeie
o0pa3oBaTejibHbIE

pecypchl

Cdepa u map: ueHTp, paauyc, TuaMerp;
UIOIIAAb MOBEPXHOCTU Chephl

Bsanmuoe pacnionoskenue chepol u
IUIOCKOCTH;, KacaTebHas INIOCKOCTD K
cdepe; mmomanb cepsl

Nzobpaskenue cdepsl, mapa Ha
mockoct. CedeHus mapa

[unuHaapuyeckast MOBEPXHOCTD,
obpasyrimue IUIHHIPUIECKON
MOBEPXHOCTHU, OCh HHHHHHpH‘{eCKOﬁ
MOBEPXHOCTH

Hunusaap: ocHOBaHMS U OOKOBast
MOBEPXHOCTh, 00pa3yIomas u Och;
I0Ma b OOKOBOM U TOJTHOMN
MMOBEPXHOCTH

HzobparkeHne LIMIMHPA HA TIOCKOCTH.
Passéprka nununapa. Ceuenus

UTMH/PA (TUIOCKOCTRIO, MapauIeIbHON
W TIEPIICHIUKYJSIPHOW OCH LIVJIMHAPA)

KoHnuueckas noBepxHOCTh, 0Opa3yroue
KOHUYECKOH MOBEPXHOCTH, OCh U
BEPUINHA KOHUYECKON NMOBEPXHOCTH




Komnyc: ocHOBaHUE U BEpLINHA,

8 oOpasyroimas 1 och; IJIOMaab OOKOBOM U
MOJIHOM MTOBEPXHOCTU
YceuéHHblil KOHyC: 00pasyromue u

9 BBICOTA, OCHOBaHHMsI 1 OOKOBast
MIOBEPXHOCTh
HzobpakeHne KOHyca Ha MIIOCKOCTH.
Pa3BépTka konyca. CedueHus: KoHyca

10 (TIOCKOCTBIO, MapaJIIeTbHOMI
OCHOBAHUIO, U MJIOCKOCTBIO, POXOIAIIEH
Yyepe3 BEPLINHY )

1 KombuHarus ten BpameHus u
MHOTOTPAaHHUKOB
MHOrorpaHHuK, OUCAHHBIA OKOJIO

12 cepsr; chepa, BIHCaHHAS B
MHOTOT'PAHHHK HJIH B TEJIO BPAIIECHUS

13 Ionsitue 06 06béMe. OCHOBHBIE
CBOWCTBA OOBEMOB TeJ

14 O0BéM HMIHHIPA, KOHYCA

15 O0BéM mapa u miomaab chepol
[TonoOHbIe Tena B MPOCTPaHCTRE.

16 CoOoTHOWEeHUsT MEXKY TUIOIIAISIMHU
NOBEPXHOCTEH, 00BEMaMU TOJOOHBIX TeJ

17 KontponbHas pabora mo Temam "Tena
Bpamenus" u "O6bemMbl Ten"

18 BekTop Ha MJIOCKOCTH U B MPOCTPAHCTBE

19 CrnoxeHue 1 BBIUUTAHUE BEKTOPOB

20 YMHOKEHUE BEKTOPA HA YUCIIO




21

PaznokeHne BekTOpa Mo TPEM
HEKOMIUTaHapHBbIM BekTopaM. I1pasuno
napajenenumnena

22

Peienue 3ama4, CBA3aHHBIX C
MIPUMEHEHUEM MTPaBUII AEUCTBUH C
BEKTOpaMH

23

IIpsiMoyrospHas cucteMa KOOpAUHAT B
npoctpancTee. KoopanHate! BekTopa.
IIpocreiimue 3ana4u B KOOpAUHATAX

24

VYron mexnay Bektopamu. CkansipHoe
MPOU3BEICHNE BEKTOPOB

25

Brraucnenue yrios Mexay NpsiMbIMU U
MJIOCKOCTSIMU

26

KoopanHaTHO-BEKTOPHBIN METOA NPU
peLIeHNH Te€OMETPUYECKUX 3a1a4

27

KonrponbHas paborta 1o Teme "BekTopsr
U KOOpPAMHATHI B IPOCTpaHCTBE"

28

[TosTOpeHnue, obodImeHue u
cucreMaTtuzauus 3HaHui. OCHOBHBIE
¢burypsl, pakTel, TEOPEMBI Kypca
IUIAHUMETPUH

29

[TosTOpenue, obobIeHue u
cucreMarnzauus 3HaHUi. OCHOBHBIE
¢burypsl, pakTel, TEOPEMBI Kypca
IUIAHUMETPUH

30

[TosTOpeHnue, obobIeHue u
cUCTEMAaTH3aLAs 3HAHUKI. 3amaun
TJTAHUMETPUH U METOJbI UX PEIICHHUS




[TosTOpeHnue, obodImeHue u

31 cucTeMaTu3alus 3HaHuH. 3agauu 1
TUTAHUMETPHUH U METOJIbI X PEIlEHHS
[TosTOpeHnue, obodIeHue u

37 cucreMaTtnzauus 3HaHui. OCHOBHBIE !
¢burypsl, pakTel, TEOPEMBI Kypca
CTepEOMETPUH

33 Urorosast KoHTpOSbHAsA padoTa 1

34 [ToBTOpenue, obobmeHne u !
CHCTEMaTH3aLUs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10O 34

ITPOTPAMME







YUYEBHO-METO/INYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IUVIA YYEHUKA

METO/JUYECKHUE MATEPHUAJIBI IUIA YUUTEJIA

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET






