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MNOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma yueOHOro kypca «l'eomerpus» 6a3oBOro ypoBHsS AJis
ooyuarommmxcs 10 —11 xmaccoB pa3pabotaHa Ha ocHOBe DenepaiabHOTO
roCyJapCTBEHHOT0 00pa30BaTEIbHOIO CTaHJapTa CPEAHEro O0IIero oopa3oBaHus,
C Yy4y€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM, NPEABSIBISIEMBIX K
MaTeMaTH4eCKoMy OOpa30BaHUIO, M TPAJULUNA POCCUUCKOTO 0Opa3oBaHUSI.
Peanuzanusi mporpaMMbl 00ecrieYuBaeT OBIAJICHUE KIIFOUEBBIMH KOMIICTCHIIUSIMH,
COCTaBJISIIOIIMMHU OCHOBY JJII CaMOPa3BUTHUsSI M HENPEPHIBHOIO 00pa3oBaHUS,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO W IIO3HABATEIBHOIO pa3BUTHUS
JUYHOCTU 00YyYarOUIUXCsl.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIe€OMETPUM Ha YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHHsi OO0YyCIOBIIEHA MPAKTHUYECKONH 3HAYMMOCTHIO METAlpeIMETHBIX |
IPEIMETHBIX Pe3yJbTaTOB OOyUEHHUS T'€OMETPHUH B HAIPABICHUU JUYHOCTHOTO
pa3BUTHs OO0ydaromuxcsi, (GopMUpoBaHUs (YHKIMOHATHLHOM MaTeMaTHU4eCKOn
I'PaMOTHOCTH, U3yY€HUs IPYTUX YUEOHBIX AUCLUUIUIMH. PazButue y oOydarommxcs
NPAaBWIBHBIX MPEJICTaBICHUNA O CYIIHOCTH M TPOMCXOXKICHHUH T€OMETPUYECKHX
abcTpakiuii, COOTHOLICHHH pPEaJbHOrO0 M WACATBHOTO, XapakTepe OTPaKEeHUs
MAaTEMaTU4YeCKOW HAyKOW SBJIEHUA M IIPOLECCOB PEATBHOIO MHPA, MECTE
reOMETPUU B CUCTEME HAYK U POJIM MAaTEMATUYECKOTO MOJEIUPOBAHUS B HAYYHOM
MO3HAHUH U B MIPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MHUPOBO33PEHUS
ydaluxcs, a TakKe KauecTB MBIIUICHHUS, HEOOXOAMMBIX IJs aJanTaludd B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBisercs OOHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHErO
oOuiero oOpa3oBaHMs, TaK Kak OOECIEeYMBAaeT BO3MOXHOCTb M3yUYEHHS Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHON HAMpaBIE€HHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MbIlUIeHHE, (HOPMHUpPYEMOE NpPHU H3YYEHHH OO0YYaroUIMMUCS
HNOHSATUWHBIX OCHOB F€OMETPUM U TOCTPOCHUHU LIENOYKH JIOTHUYECKUX YTBEPKACHUN
B XO/I€ pEIIEHUS TEOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
TUIIOTE3bl HETOCPEICTBEHHO HCIOJB3YIOTCA MPH PEIICHUU 33]a4 €CTECTBEHHO-
HAYYHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (PU3HUKH.

YMeHne OpUEeHTHPOBATHCS B NMPOCTPAHCTBE UTPAECT CYLIECTBEHHYIO POJIb BO
BCEX O00NacTsIX AeSITeNnbHOCTH 4YenmoBeka. OpueHTanus 4eloBeKa BO BPEMEHH U
IPOCTPAHCTBE — HEOOXOAWMOE YCIOBHUE €ro COIHaJbHOTO ObITHA, (dopMma
OTPaXEHUSI OKPYXAIOIIEro MHpa, YCJIOBHUE YCIEIIHOTO IO3HAHUS U aKTUBHOTO
npeoOpazoBaHuss  AelicTBUTenbHOCTU.  OnepupoBaHUE  MIPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHAET pa3Hble BUAbI y4eOHOM M TPYIOBOH N€ATEIBbHOCTH,



SBJIIETCSI OJHUM W3 TMPO(PECCHOHATBHO BAXKHBIX KA4eCTB, MOITOMY aKTyallbHa
3amaya (opmMupoBaHus y O0OyYarOUIUXCsl MPOCTPAHCTBEHHOI'O MBILIUICHHUS Kak
Pa3HOBUJHOCTH OOpPAa3HOTO MBIIIJIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU JIEATEIIbBHOCTH IO MHOTUM HAMPABICHUSM.

[lens ocBoeHust mporpamMmbl y4deOHOTO Kypca «l'eomeTpus» Ha 06a3oBOM
ypoBHE 0O0yueHus — 00Ieo0pa3oBareibHOE U OOIIEKYJIbTYpPHOE pPa3BUTHE
oOydaromuxcs  4yepe3  oOecriedeHHe  BO3MOXKHOCTHM  MpPUOOpETeHus |
WCMOJIb30BAaHUA CHCTEMATHUYECKUX TIE€OMETPUYECKUX 3HAaHWUM W JCUCTBHU,
cnenuUIHBIX T€OMETPUH, BO3MOKHOCTH YCIIEITHOTO MPOJIOKEHHSI 00pa30oBaHMs
MO CTEIHAIBLHOCTSIM, HE CBA3aHHBIM C MPUKIIATHBIM UCTIOIb30BAHIUEM T€OMETPHH.

[Iporpamma mo reomeTpuu Ha 0a30BOM YpOBHE IMpeaHa3HAyeHa ISl
00yyYaromuxcsi CPeAHE IIKOIbl, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHECHUN
Ha YpOBHE OCHOBHOTrO 00miero obpazoBanus. Takum oOpazoMm, oOyuaromuecs Ha
0a30BOM YpOBHE JIOJKHBI OCBOUTBH OOIIME MaTEeMaTHYECKHUE YMEHHs, CBSI3aHHBIE
co crnenuduKkod TeoMETpUU W HEOOXOJIUMbIC [JIsi JKU3HU B COBPEMEHHOM
oOmrectBe. KpoMe 3TOro, OHU MMEIOT BO3MOXKHOCTh M3Y4YUTh T€OMETPHUIO Oosee
rJIyOOKO, €Clii B JajJbHEHIIIEeM BO3HUKHET HEOOXOJIMMOCTh B T€OMETPUUYECKHUX
3HAHMSIX B MPOGECCUOHATBHON JAEATETHHOCTH.

JlocTuKeHre 11eJIi  OCBOCHHMSI IPOTpaMMbl OOECIEUMBAECTCS peElICHUEM
COOTBETCTBYIOIIMX  3ajad. [IpuoputeTHhiIMM 3a7adyaMH  OCBOCHHMSI  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kmaccax sBISIOTCS:

e (opmMupoBaHue MNpPEACTABICHUS O TEOMETPUM KaK dYacTH MHPOBOM

KYJBTYPhI U OCO3HaHUE €€ B3aUMOCBSI3H C OKPY>KAIOIUM MUPOM;

e (opMupOBaHUE MPEJCTABICHUS O MHOTOIPaHHUKAX M TeJaX BpAILCHUS
KaK O BOKHEHIIMX MAaTEMAaTHYECKUX MOJIENSAX, MO3BOJSIONIUX OMUCHIBATH
Y U3y4aTh pa3HbIC SABJICHUS OKPYKAIOUIEr0 MUPA;

e (¢opMupoBaHHME YyMEHHMsI pacrlo3HaBaTh Ha YepTEekKaxX, MOJECIAX U B
peaIbHOM MHUPE MHOTOTPAHHUKU U TeJla BPAILICHHUS;

e OBJAJCHUE METOJAMH PEIICHHS 3a/7ad Ha TOCTPOCHUS HA M300paKEHUIX
MIPOCTPAHCTBEHHBIX PUTYD;

e (¢opMHuUpOBaHHWE YMEHHUS ONEPUPOBATh OCHOBHBIMU TOHSTHUSMH O
MHOTOTPAaHHUKAX U TejlaX BPAIEHUS U UX OCHOBHBIMU CBOMCTBaMU;

e OBJIAJICHUE  QITOPUTMAMU  PEUIEHUS  OCHOBHBIX  THIOB  3a]a4;
dbopMHpoBaHUEe yYMEHHUS MPOBOJUTH  HECIOXKHbIE  JOKa3aTeJbHbIE
paccy X AeHUs B XOJI€ pEUIeHUs] CTEPEOMETPUUECKUX 3ajad M 3a7ad ¢
MPAKTUYECKUM COJIEPKAHUEM;

e pa3BUTHE MHTEIJIEKTYaJIbHbBIX U TBOPYECKUX CIIOCOOHOCTEM
oOydJaromuxcs, MO3HaBaTEIbHOM  aKTUBHOCTH,  HCCIEIOBATEIIbCKUX
YMEHHM, KpUTUYHOCTU MBIIIUICHUS;



e (opmupoBanue GyHKIIMOHATBHOM IPaMOTHOCTH, pEIeBaHTHOM
F€OMETPUM: YMEHHE pPACHO3HAaBaTh IMPOSBICHUS TE€OMETPUUYECKHUX
MOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEH B pEabHbIX KU3HEHHBIX
CUTyalMsIX M MpPU HU3YYEHUU NPYTUX Y4EOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEH U 3aKOHOMEpPHOCTEH, (OpPMYIUPOBATh WX HA S3BIKE
F€OMETPUM U CO3JAaBATh TEOMETPUUECKUE MOAEIH, TPUMEHSITh OCBOCHHBIN
r€OMETPUYECKUN ammapar JUisl pPEelIeHUs MPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, HHTEPIIPETUPOBATh U OLIEHUBATH MOJTYYEHHBIE PE3YJIbTaThI.

OTnUYUTENHEHON OCOOEHHOCTHIO IPOrpaMMBbl SIBIISIETCSl BKJIIOYEHHE B KYypC
CTEPEOMETPUM B HAyalle €ro W3y4YeHHs 3a7ay, pElIaeMblX HAa YPOBHE
MHTYUTUBHOTO MMO3HAHMUS, U ONpeeIEHHBIM 00pa3oM OpraHru3oBaHHas padboTa HaJl
HUMH, 4YTO CIOCOOCTBYIOT PpAa3BUTHUIO JIOTUYECKOTO M IPOCTPAHCTBEHHOIO
MBIIIJIEHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBUPYET K
JaJbHEUIIIEMY U3YyUYECHUIO MPEIMETA.

[Ipeanourenue oTAAETCS HATISAHO-KOHCTPYKTUBHOMY METOAY OOYyYEHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS MUMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IPEIMETHO-
MPAKTUYECKON JIEITENbHOCTH. Pa3BUTHME NPOCTPAHCTBEHHBIX IIPEICTABICHUN Y
y4almxcsi B Kypc€ CTEPEOMETPHM MPOBOAUTCA 3a CUET pEUIeHUsd 3aJad Ha
CO3JaHME€  NPOCTPAHCTBEHHbIX 00pa3oB M  337a4 Ha  ONEpUpPOBAHUE
POCTPAaHCTBEHHbIMU oOpa3amu. CoznaHue oOpa3a NPOBOAUTCS € ONOPOM Ha
HarJsgHOCTh, @ ONEpUpOBaHHE OOpPa3oM — B YCIOBUSX OTBJIEYEHHUS OT
HarJISIAHOCTH, MBICIIEHHOTO U3BMEHEHHUS €r0 UCXOIHOTO COJICPKAHUS.

OcHoBHBIE copaepkarelibHble TUHUN Kypca «I'eomerpum» B 10-11 knaccax:
«MHuororpanHukmn», «lIpsMble U MIIOCKOCTH B IMIPOCTPAHCTBEY, «Tena BpanieHus»,
«BEeKTOpbI U KOOPAUHATHI B IMIPOCTPAHCTBE». PDOPMUPOBAHUE JTOTUUECKUX YMEHUN
pacrpenensierca He TOJbKO MO COJAEpKaTelIbHbIM JMHUSAM, HO WU IO TOJaM
oOy4eHHs Ha YPOBHE CpeIHEro 00IIero oopa3oBaHusl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM PE3YJIbTaTaM
OCBOEHHUSI paboueil MporpamMMmbl, pacHpeleN€HHbBIM MO ToAaM oOOyuYeHwus,
CTPYKTYPUPOBAHO TakuM oOpa3oM, 4YTOObI OBJIaJICHUE T'E€OMETPUUYECKUMHU
MOHATUSMU U HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATEIbHO U MOCTYNATENbHO, C
COOJII0/IEHNEM IPHUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAIUCH B
OOIIyI0 CHUCTEMY T€OMETPHUYECKHX MNpPEICTaBICHUN OOYydaroUUXCs, pacuIupss U
yriyossia e€, o0pasys MpoYHble MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOT' O KYPCA B YYHEBHOM IIJIAHE

Ha n3yuenne reomerpun orBoaurcs 2 yaca B Henenro B 10 knacce u 1 gac B
Hezeno B 11 kiacce, Bcero 3a iBa rojga o0yuenus - 102 yueOHbIX daca.



COAEPXKXAHME YYEBHOI'O KYPCA
10 KVIACC

IIpsimble M IVIOCKOCTH B MPOCTPAHCTBE

OCHOBHBIE ~ TIOHATHS  CTEpeOMETpUU. Touka, TmpsMas, IUJIOCKOCTb,
npoctpancTBO. IloHsiTHE 00 aKCHMOMaTHYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue TMpsAMBIX B IMPOCTPAHCTBE: IEpPECEKarOIInecs,
IapajuleNIbHble W CKpeuuBaronuecs npsmele. [lapamnensHOCTs NpsAMBIX U
IUDIOCKOCTEH B INPOCTPAHCTBE: IAPAJUICIbHBIE IpsAMbIE B  IPOCTPAHCTBE;
[apAJUIEIBHOCTD TPEX MPAMBIX; MAPAIIICIBHOCTh MPAMON U IUIOCKOCTH. YTIIBL C
COHANPaBJICHHBIMA CTOPOHAMH; YrOJd MEXIAy NOpSAMBIMA B IIPOCTPAHCTBE.
[TapannenbHOCTH IIJIOCKOCTEH: [apajlICIbHbIC IIJIOCKOCTH; CBONCTBA
napajyiebHbIX TIockocTei. [IpocTeifime mpocTpaHCTBeHHBbIE (QUTYpHI  Ha
MJIOCKOCTH: TETpa’ap, KyO, mapasuieNenume]]; IOCTpPOSHUE CEUCHHH.

[leprieHIUKYISIPHOCTDh NPSIMOM M TUIOCKOCTH: MEPIIEHIUKYIISIPHBIE NPSMBIE B
IIPOCTPAHCTBE, NPSIMBIE MAPAJIIEIBHBIE W IEPIECHANKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeopemMa O IIpsAMOU
MEPIIEHAUKYJISIPHON IUIOCKOCTU. YTIIBI B IPOCTPAHCTBE: YIrOJI MEXIY IPSIMOM U
IUIOCKOCTBIO;  JIBYTPAHHBIM  YrOJ, JIMHEWHBIM YroJd  JIBYIPAHHOTO  YIJIA.
IleprieHIUKYIJISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKH 10 IJIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM 10  IJIOCKOCTH,  HpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
IlepneHAUKyYJISAPHOCTh  IUIOCKOCTEM:  MPU3HAK  IEPIEHAUKYJSIPHOCTH  JIBYX
IockocTer. TeopeMa 0 TpEX NMEPIEHIUKYIIPax.

MHoOrorpaHHuKHu

IToHsiTME MHOTOTrpaHHUKA, OCHOBHBIE 3JIEMEHTBI MHOTOTPAHHUKA, BBIITYKIIbIE
Y HEBBIIYKJIbIE MHOIOTPAaHHUKU; pa3BEpTKa MHOTrorpanHuka. [Ipusma: n-yronpHas
NpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL, MpsiMas U HAKJIOHHAs NMPU3MbL, OOKOBas U
ITOJTHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, MPAMOYTOJIbHBIN
napajuiejienune]; 1 ero coucrtsa. [lupamupa: n-yroinpHas nupamuja, TpaHd U
OCHOBaHME MUPAMHUJIbI; OOKOBAs M MOJIHAS MOBEPXHOCTh MUPAMU/IBI; IPABUIIbHAS U
yceuéHHasg nupaMuga. OJEMEHTBl NpuU3Mbl H nHUpamuabl. [IpaBuiibHBIE
MHOT'OTPAaHHHKU: IOHATUE NPABUIBHOIO MHOTOTPAHHMKA; MPABUIIbHASA IPU3MA U
MpaBWIbHAS [HUPAMUJA; [PaBWIbHAs TPEYTOJibHAs MNUPAMHUAA W TPABUIIbHBIN
terpadap; KyO. IlpencraBieHne o TMpaBUIBHBIX MHOTOTPaHHUKAX: OKTadp,
noaekadIp ¥ ukocadap. CeueHust Npu3Mbl U TUPAMHU/IBI.

CumMmeTprs B NPOCTPAHCTBE: CHUMMETPUS OTHOCHUTEIBHO TOYKH, MPSAMOIA,
IUIOCKOCTH.  JJEMEHThl CUMMETPHUM B  NHUPaMHJIAxX, apaJUielenunenax,
IIPaBUJIBHBIX MHOTOIPAHHUKAX.



Breruncienne 51€eMEHTOB MHOTOTPAaHHUKOB: pEOpa, WaroHaiv, YIJIbL.
[Tnomans OOKOBOW TOBEPXHOCTH M IIOJTHOM TOBEPXHOCTH MPSIMON IIPU3MBI,
IJIOIAJb OCHOBAHMM, TeopemMa O OOKOBOW IOBEPXHOCTU MPSIMOM TMPU3MBIL.
[Inomans OOKOBOM TMMOBEPXHOCTH U MOBEPXHOCTH MPABWIHHON MHUPAMUIbI,
TeopeMa O Iulomanu yced€éHHoW mmpamuabl. [lorstue o0 o0béme. OO0BEM
MUPaMUIbI, TPU3MBIL.

[lonoOubie Tena B mpocTpaHcTBE. COOTHOIICHUS MEXKIY IUIOMIASIMU
MOBEPXHOCTEHN, 00BEMaMU NOTOOHBIX TEJL.

11 KUIACC

Tesia Bpalenus

Hunuuapuyeckas MOBEPXHOCTH, oOpazyrorniue IUAJTMHIPUIECKON
MOBEPXHOCTH, OCh UWJIUHJIPUYECKOW MOBEpXHOCTU. [lunmuuap: ocHOBaHusA U
OOKOBasi TMOBEPXHOCTh, OOpa3yromias M OCh; IUIOMaAh OOKOBOM M TOJHOMU
MOBEPXHOCTH.

Konnueckas moBepXHOCTh, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOU nmoBepxHOCTH. KoHyc: ocHOBaHME U BepinHa, 00pa3yromnas
U OCh; IUIOMAAhr OOKOBOM ¥ TIOJHOM TIOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpasylollue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: HEeHTp, paauyc, TUaMETp; IUIOUIAb MOBEPXHOCTU CQEpHI.
B3aumHuoe pacrionoxxenue chepsl U INIOCKOCTH; KacaTellbHas IIOCKOCTh K cdepe;
IJI0IaIb CEepHI.

N300pakeHue Ten BpallleHHs Ha MIIOCKOCTH. Pa3BEpTka MUIMH]Ipa U KOHYCA.

KomOunamuu Ten BpalleHuss W MHOTOTPAHHUKOB. MHOTOrpaHHUK,
OMMMCAaHHBIA OKOJO cdepsl; cdepa, BIUCAHHAS B MHOTOTPAaHHUK, WA TEJO
BpallCHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 006 00béMe
NPSIMOYTOJILHOTO Tapajuiesnenunena u ciueactsus u3 He€. OO0bEM MWIMHJApPA,
konyca. O0béM mmapa u miomass chepsl.

[logo6ubie Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXIY IUIOMIAASIMHU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEJL.

Ceuenuss mwinMHapa (HmapajUIelbHO W TNEPHEHAMKYJISAPHO OCH), CEUYEHHUS
KOHyca (mapajulelbHO€ OCHOBAaHUIO M TPOXOJSIIEE 4Yepe3 BEPIIMHY), CECUCHUS
miapa.

BekTOpbl 1 KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha minockoctu U B mpocTpaHcTBe. CI0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4Kcio. Pa3noxkeHune BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaM. [IpaBwio mapamienenunena. Pemenue 3amay, CBS3aHHBIX €
NpUMEHEHUEM TpaBWI JAeHCTBUM C BekTopaMu. lIpsiMoyronpHas cucrema



KoopauHat B npoctpaHcTBe. Koopaunatel BekTopa. IIpocreimme 3amaun B
KOOpAMHATax. YToil Mexay Bekropamu. CKalSpHOE NPOU3BEIECHUE BEKTOPOB.
Briuncnenve yriioB Mex1y NpsIMBIMH U IUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIM
METO/I IPH PEIICHUHA T€OMETPUUYECKUX 3a/1a4.



IINIAHUPYEMBIE PE3YJIBTATHBI
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHHUSI MPOrPaMMbl y4EOHOTO TIpeaMeTa
«MaremaTrka» XapakTepU3yITCS:

I'paknanckoe BocnuTaHue:

c(hOpMUPOBAHHOCTBIO IPaKAAHCKON MO3UIIUKA O0YYAIOIIEerocsl KaKk aKTHBHOT'O
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOr0 OOIIEeCTBA, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
MpoIeAYp TpaxkaaHCKOro ooOmecTBa (BBIOOPHI, OMPOCHI M TIpP.), YMEHHEM
B3aMMOJICMICTBOBATh C COLMAJIbHBIMA HWHCTUTYTAMUA B COOTBETCTBUHU C UX
(GYHKIUSMUA 1 HA3HAUYCHHUEM.

IHaTpuoTHyeckoe BOCIUTAHME:

c(hOpMUPOBAHHOCTBIO POCCUHUCKOM TPaKTaHCKOW HACHTUYHOCTH, YBaKCHUS
K MPOILUIOMY U HACTOSIILIEMY POCCUUCKOW MaT€MAaTUKH, IECHHOCTHBIM OTHOLIEHUEM
K JOCTWKECHUAM POCCUMCKUX MAaTEMaTUKOB M POCCUHUCKOM MAaTeMaTU4ECKOU
IIKOJIBI, K HCHOJIb30BAHUIO ITUX JOCTHUKEHHU B APYTHX HAYKax, TEXHOJIOTHSX,
chepax IKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HAaHUEM JTyXOBHBIX LIEHHOCTEN POCCUHCKOTO HapoJa;
c(hOpMUPOBAHHOCTbIO  HPABCTBEHHOI'O  CO3HAHHUS, OSTHUYECKOTO  IOBEICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKECHUN HAYKH U AEATEIbHOCTHIO
y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B TOCTPOCHHUE YCTOMUHUBOTO OYIYIIIETO.

JcTeTn4ecKoe BOCIMTaHMe:

ACTETUYECKUM OTHOLICHUEM K MHpPY, BKJIIOYAS ICTETHUKY MATEMATHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad, pEIIECHU, pacCyXICHUN;
BOCITPUMMYHBOCTBIO K MATEMATUYECKUM ACIIEKTAM Pa3JIMYHbIX BHAJIOB UCKYCCTBA.

dus3nyecKoe BOCIUTAHKE:

c(hOpMUPOBAHHOCTbIO YMEHUSI NPUMEHAThH MATEeMaTUYECKUE 3HAaHUS B
HWHTEpecax 370pOBOro u 6€30macHoro oopasa KU3HH, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOEC TMHUTaHHE, COATAHCUPOBAHHBIM PEKUM 3aHATUM U

OTHbIXa, peryJsipHas busnueckas aKTUBHOCTB); (duzruecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUAX CIIOPTHUBHO-03J0OPOBUTEIBHOM
JEATENBHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYZy, OCO3HAHHEM IIEHHOCTH TPYAOJIOOUS; UHTEPECOM K
paznuyHbiM  chepaMm  TPOPECCHOHATBLHON  ACATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpIIaTh OCO3HAHHBINM BHIOOP
Oynymeid mnpodeccur W peanu3oBbIBaTh COOCTBEHHBIC >KM3HEHHBIC IUIAHBI;



TOTOBHOCTBIO M CIIOCOOHOCTBIO K MAaTeMaTHYECKOMY OOpa30BaHHIO U
caM0o00Opa30BaHUI0 HA MPOTSHKEHHH BCEW J>KU3HHM; TOTOBHOCTHIO K AKTUBHOMY
Y4acTHUIO B PEIICHUHU MPAKTUUECKUX 3aJ1ady MaTeMaTHYECKON HAMPaBICHHOCTH.

IKO0J0rHYecKoe BOCIIMTAHHUE:

c(hOPMHUPOBAHHOCTBIO DKOJOTHUYECKON KYyJNbTYpbl, TOHUMAHHUEM BIHSHHUS
COITMATTbHO-2KOHOMHUYECKHUX IPOIIECCOB HA COCTOSHHUE IPUPOJHON M COIMAIbHON
Cpelbl, OCO3HAHHEM TJIO0AIBHOTO XapakTepa HJKOJOTUYECKUX MpoOJieMm;
OpUEHTaIlMel Ha MPUMEHEHUE MAaTeMaTUYECKUX 3HAHUW JUIs PEIICHUsS 3ajlady B
00JITaCTH  OKpYXKaloIel cpenpbl, IUIAHUPOBAHUS IIOCTYIIKOB M OIECHKH HX
BO3MOJKHBIX MTOCJIEACTBUM JIJIsI OKPY KAIOIIECH CPEeIbI.

IleHHOCTH HAYYHOTO TO3HAHUS: _

c(hOpMUPOBAHHOCTbIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSA HAyKH ©  OOIIECTBEHHOM  IPAKTUKH, ITOHHMaHHUEM
MaTeMaTHYECKOW HayKH Kak c]epbl 4YeloBEUeCKOW IesATEebHOCTH, 3TaroB €&
Pa3BUTHS M 3HAYUMOCTH JJI Pa3BUTHUS ITUBWIM3ALUM, OBJIAJCHUEM S3bIKOM
MaTeMaTUKH U MAaTeMaTUYECKOW KyJIbTypOW KakK CPEACTBOM IO3HAHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBJISATh MPOCKTHYIO WU MCCIEAOBATENIBCKYIO JEATEIbHOCTD
WHJMBUAYAJIBHO U B TPYTIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI YUEOHOTO TMpeaMeTa
«Marematuka XapaKTEPU3YIOTCS OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMETbHBIMU  OCUCMBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
OelcmeuUsIMU, YHUBEPCATbHBIMU Pe2YIAMUSHbIMU 0eUCMEUIMU.

1)  Vuueepcanvnvie  noznasamenwvhvie  Oeticmsus,  obecneuusaom
Gdopmuposarue 06a308bIX KOSHUMUBHBIX HNPOYECCO8 0OYYaowuxcs (oceoeHue
Memoo0o8  NO3HAHUSL — OKpYyCalowe2o  Mupa,  NpuMeHeHue  J0SUYECKUXx,
Ucce008amenbCKux onepayull, ymeHui pabomams ¢ uHgopmayueti).

ba3oBble 1ornueckue aeiicTBUs:

e BBIABIIATH U XapaKTEPU30BaATh CYIIECCTBEHHBIC MPU3HAKA MATEMATUYECKUX
OOBEKTOB, MOHATUN, OTHOUICHUH MEXAY MOHATUAMH; (OPMYIUPOBATH
OTIpEeNeNCHNS  TOHSATHUW; YCTaHABIMBATh CYIICCTBEHHBIM  IMPHU3HAK
KJaccu(UKaIyi, OCHOBAaHWS JUIsi OOOOIIEHUS M CPAaBHCHWS, KPUTCPUU
MIPOBOJIMMOTO aHAJIN3a;

e BOCIpPUHUMATH, (opmMylnupoBaTh U  MNpeoOpa3OBBIBATH  CYXKACHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHWYHBIC, YAaCTHBIC W OOIIWE;
YCIIOBHBIE;

e BBIABIATH  MaTeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBS3U U
npoTtuBopeursi B (akTax, JAHHBIX, HAONIOACHUSX W YTBEPKACHUSIX;



npemiaraTh ~ KPUTEpPUM  JJIS  BBISIBICHHS ~ 3aKOHOMEPHOCTEH U
MPOTUBOPEUHH;

e JIeJaTh BBIBOABI C HCITOJIB30BAaHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKITFOUCHHH, YMO3aKIIFOUCHHH 110 aHATIOTHH;

e TPOBOJUTH CaMOCTOSATETLHO JI0KA3aTehCTBA MaTEMaTUIECKUX
YTBEPXKJICHU (TPsSMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIHIO,
MPUBOJNTH TPUMEPHI U KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBECHHBIE
CYXKJIEHUS U BBIBOJIBI;

e BBIOMpaTh CHOCOO pemieHus y4eOHOW 3amayu (CpaBHHBATh HECKOJIBKO
BapUAHTOB pEIIeHUs, BbIOMpaTh HauOoJiee MOAXOAAIIUA C Y4YETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Bba3oBble uccienoBaTeabcKue 1eiicTBHUS:

e HCIOJBH30BAaTh BOMPOCH KaK MCCJIEAOBATEIbCKUI MHCTPYMEHT MO3HAHUS;
dbopMynupoBaTh BOMPOCH], (UKCUPYIOIIME MPOTUBOpEUne, Mnpodiemy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOE, (OpMHUPOBAThL  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSATEIEHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIGHUIO OCOOCHHOCTEH MaTeMaTH4eCcKOoro
o0beKTa, SBJICHHS, TIPOIECCa, BBIABICHUIO 3aBHCHUMOCTCH MEXIY
00BEKTaMH, SBICHHUSIMH, TIPOIECCAMU;

e CaMOCTOSITENBHO (HOPMYITUPOBATH OOOOIIEHUSI M BBIBOJIBI IO pe3yIbTaTaM
MPOBEIEHHOTO HAOJIO/IEHUS, HCCIEOBaHUs, OIICHUBATH JOCTOBEPHOCTh
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUI;

e TPOTHO3MPOBATH BO3MOKHOE pPa3BHTHE IPOIECCa, a TAKKE BBIIBUTATH
MIPEANOI0KEHUS O €T0 Pa3BUTUH B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmanmeii:

e BBIABJIATH JACPUIUTHI MHPOPMAIIMH, JTaHHBIX, HEOOXOIUMBIX IJIs OTBETa
Ha BOIIPOC U JJIS PEIICHUS 3a1a9H;

e BBIOMpaTh UWH(POpPMAIMIO W3  UCTOYHUKOB  PA3IUYHBIX  THUIIOB,
aHANIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(POpPMAIUIO
Pa3TUYHBIX BUIOB M (JOPM IIPEIACTABIICHHUSI,

e CTPYKTYypHUPOBaATh WH(MOPMAITUIO, TIPEACTABIATh €€ B paslINnIHBIX (opmax,
WJUTIOCTPUPOBATH TpadUUuecKy;

e OIICHUBATH HaJEKHOCTD uHbopMaIu 1o CaMOCTOSTEIILHO
chOpMYTUPOBAHHBIM KPUTEPHUSIM.

2)  VuueepcanvHvie KOMMYHUKAMUGHbIE  OeUCMBUs,  00ecnedusarom

chopMUPOBAHHOCIb COYUATILHBIX HABLIKOE 00YUAIOUUXCAL.

Oo0menue:



BOCIPUHUMATh U  (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIETSIMU OOIIEHHUS; CHO, TOYHO, TPAMOTHO BbIpa)kaTb CBOIO
TOYKY 3pEHHSI B YCTHBIX U MUCHbMEHHBIX TEKCTaxX, /1aBaTh IMOSCHEHUS IO
XOJly pelIeHus 3a/1a4i, KOMMEHTUPOBATh MOJYyYEHHbIN pe3yJIbTaT;

B X0/ OOCY>KJeHHs 3a7aBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1a4uu, BbICKAa3bIBaTh UJI€U, HALICJIEHHbIE HAa TIOUCK
pELICHMs; COIMOCTaBIATh CBOM CYXKJIEHUA C CYXICHUSAMH JPYTUX
YYaCTHHKOB JUanora, OOHapy>KMBaTh Pa3IMuM€ U CXOJCTBO IMO3HIIMI; B
KOPPEKTHOH Gopme popMyTupOBaTh Pa3HOIIACHs, CBOM BO3PAKECHHUS,;
OPEJCTaBIsATh  pEe3yNbTaThl  peHIeHHs  3aJadd,  SKCIIEPUMEHTA,
UCCJIEeIOBAHMS,  NPOEKTa;  CaMOCTOSITeNIbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUA C YYETOM 3aJ]1a4 MPE3EHTALMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBO:

3)

NOHMMAaTh W HCHOJb30BaThb  MPEUMYILIECTBA  KOMAaHIHOM U
WHANBHUIYAIBHON pabOTHI MPU PEIIEHUH YUeOHBIX 3a/1a4; TPUHUMATH 1IeJTb
COBMECTHOM JESATENbHOCTH, IUIAHUPOBATh OPraHU3alUI0 COBMECTHOMN
paboThI, pactipeieNiaTh BUABI pabOT, JOTOBAPUBATKLCS, 00CYKIATh MPOIECC
U pe3yibTar paboTsl; 000011aTh MHEHHS HECKOJIBKUX JIFOJICH;
y4acTBOBaTh B IPYNIOBBIX (popmax paboThl (00CyX1eHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD)» W WHBIC); BBINOJHITH CBOIO YacTb pabOTBl U
KOOPAMHUPOBATh CBOM JIEUCTBUS C JPYIMMHM WI€HAMH KOMAaH/IBI;
OLIEHMBATh KauyeCTBO CBOEr0 BKJIaJa B OOIIMH MPOAYKT MO KPUTEPUSM,
c(hOopMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

Yuueepcanvnvie  pecynamuenvie  Oelicmeus, obecneuusaiom

Gopmuposanue cMbiCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.
Camoopranusanus:

COCTAaBJIATH IUIAH, AITOPUTM PEIICHUS 3a]1a4H, BRIOUPATh CIIOCO0 pelieHuUs
C Y4ETOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPHAHTHI PEIICHUI C y4ETOM HOBOM
nHpopMaruu.

CaMOKOHTPOJIb:

BJIAJETh HAaBBIKAMHU II03HABATEJIbHOW peduiekcuu Kak OCO3HaHUs
COBEPILIAEMBIX JICMCTBUU W MBICIHUTEIBHBIX MPOLECCOB, UX PE3YJIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOIIPOBEPKH, CAMOKOHTPOJISI —IIporecca u
pe3yibpTaTa pelieHus MaTeMaTUYECKOM 3aJ1a4H;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHUKHYTh IPHU PEUICHUU
3a7a4M, BHOCUTb KOPPEKTHBBI B JICSITEIBHOCTH Ha OCHOBE HOBBIX
00CTOSITEIHCTB, TAHHBIX, HAMJICHHBIX OITMOOK, BHISBICHHBIX TPYAHOCTEH;



e OIICHMBAThb COOTBETCTBHE pe3yJbTaTa ILEJIU U YCIOBHUSIM, OOBICHSITH
IIPUYUHBI JTOCTH)KEHUS WIM HEAOCTWKECHHUSA DPE3YJIbTAaTOB IEATEIBHOCTH,
HAXOJIUTh OMMOKY, JaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI

10 KITACC

OnepupoBath MOHATUSAMH: TOYKA, IPsIMAasi, TUIOCKOCTb.

[IpumMeHsATh aKCHOMBI CTEPEOMETPUM M CIEICTBUS W3 HHUX MPU PEIICHUH
TE€OMETPUUYECKUX 3a/1a4.

OnepupoBaTh MOHATHIMU: MAPATIICTLHOCTD U MEPIEHIUKYIISIPHOCTD MPSIMBIX
Y TUTOCKOCTEMN.

KnaccudunmpoBath B3aMMHOE pPaCHOJOKEHHE MPSMBIX W TUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh TMOHATHUSAMH: JBYTPAHHBIA YTOJ, TPaHW ABYTPAHHOTO YTJa,
pebpo ABYTPaHHOTO yTia; JUHEHHBIM YroJl JBYTPAHHOTO YTIJIa; TpajyCHas mepa
JBYTPAHHOTO yTJIa.

OnepupoBaTh TOHATHSAMH: MHOTOTPAHHHK, BBIMYKJIBIA M HEBBITYKIIBINA
MHOTOTPAaHHHK, 3JIEMEHTHI MHOTOTpaHHUKA, MPAaBUIILHBI MHOTOTPAaHHUK.

Pacrio3HaBaTh OCHOBHBIE BHUABl MHOTOTPAHHHUKOB (MMHpaMuia; TpuU3Ma,
MPSIMOYTOJIBHBIN TTapaljIeNienumne I, Kyo0).

KnaccudumnupoBaTh ~ MHOTOTpaHHHWKH,  BBIOMpasl ~ OCHOBaHUS  JJIA
kinaccuukanuy  (BBITYKJIbIE ¥ HEBBIMYKJIbIE MHOTOTPAaHHUKH, TPABUIbHBIC
MHOTOTPAHHHKH; TIPSIMBIE ¥ HAKJIIOHHBIE TPU3MBI, TTApaJUICICTTUTICBI ).

OnepupoBath MOHATUAMHU: CEKYIast INIOCKOCTh, CEUEHHE MHOTOTPAaHHUKOB.

OOBSACHATH PHUHIIUIIBI IIOCTPOSHUS CEUEHUH, UCIIONIb3YSI METO/T CIICIOB.

CtpouTh CceuYeHUS MHOTOTPAHHUKOB METOJOM  CJIEJOB, BBITIOJHSTH
(BBIHOCHBIE) TUIOCKHE YEPTEKH M3 PUCYHKOB MPOCTHIX OOBEMHBIX (UTYpP: BHI
CBepXy, COOKY, CHU3Y.

Permatp 3a7aun Ha HaXOXKICHUE TEOMETPUUICCKUX BEIIMYUH MO 00pa3IaM WiH
QITOPUTMaM, TIPUMEHSISI W3BECTHBIC AHAIUTUYCCKUE METOIbI TIPU PpEIICHUH
CTaHJAPTHBIX MATEeMATHYECKUX 3a7a9 HAa BBIYUCICHHE PACCTOSHUNA MEXKTY JBYMSI
TOYKaMH, OT TOYKA JO TNPSIMOM, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEIINBAIOIIUMUCS TIPSIMBIMHU.

PemaTe 3a1aun Ha HAXOXKICHUE TEOMETPUUYECKHUX BEIMUMH 1O 00pa3IaM HWin
QITOPUTMAM, TIPUMEHSISI W3BECTHBIC AHAIUTUYECKUE METOIbl TIPU pEHICHUN
CTaHJIAPTHBIX MAaTeMaTHYeCKMX 3aJad Ha  BBIYUCICHHE YIJTIOB  MEXIY
CKPEIIMBAIOIIUMHUCS  TPSIMBIMH, MEXIy TMNPSIMOH ¥  IUIOCKOCTBIO, MEXIY
MJIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.



Borancnsate 00bEMBI U IIJIOMAAN MTOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma,
nupaMuja) ¢ TpUMEHEHHEM (QOpMyJ; BBIYUCIATH COOTHOLICHUS  MEXIY
IIOIIAASMU TOBEPXHOCTEHN, 00BEMaMU OJ0OHBIX MHOTOI'PAHHUKOB.

OnepupoBaTh NOHATHUAMHU: CUMMETpPUsS B INPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U INIOCKOCTh CUMMETPUU (DUTYPBHIL.

W3Bnekarp, mnpeoOpa3oBbIBaTh U HMHTEPHPETUPOBATH HH(OpPMALMIO O
MPOCTPAHCTBEHHBIX T'€OMETPUYECKUX (PUTypax, MPEACTaBICHHYIO HA YepTexax U
PUCYHKAX.

[IpumensaTs reomerpuyeckue (aKTbl Ui PEUICHHS CTEPEOMETPUUYECKUX
3a]1a4, MPEANOIAraroliuX HECKOJIBKO [IAroB PELICHHUs], €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopme.

[IppuMeHATP MpOCTEHININE NPOrPaAMMHBIE  CpPEICTBA UM AJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPU PEIICHUHU CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoaMTH HpUMEPB MATEMATUYECKUX 3aKOHOMEPHOCTEH B IpUPOJE H
’KU3HH, pACIIO3HABATH NIPOSIBJIEHNE 3aKOHOB T'€OMETPUHU B HCKYCCTBE.

[IprMeHATh MOJMYy4YECHHBIE 3HAHMS HA IPAKTHUKE: aHAJIU3UPOBATH DPEAIbHBIC
CUTyallud W IIPUMEHATb H3YYEHHBIC IIOHATHsS B IPOLECCE IOUCKA pPELICHUs
MaTeMaTHYecKu C(HOPMYIHPOBAaHHONW MPOOJIEMBbI, MOJAEIUPOBATh pPEaJbHbIE
CUTyallud Ha S3bIKE TE€OMETPUHU, MCCIEA0OBaTh IOCTPOCHHBIE MOJAENH C
UCII0JIb30BAaHUEM F€OMETPUYECKUX MTOHATUI U TEOPEM, anmnapara ajlireopbl; pemarb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM I€OMETPUYECKUX BEJIMYNH.

11 KVIACC

OnepupoBaTh MOHATUSIMU: IMWIMHAPUYECKAs MOBEPXHOCTh, 0O0pa3yloIIne
UUAJTUHIPUYECKOW  MOBEPXHOCTH;  IWIMHAP;  KOHHMYECKas  MOBEPXHOCTb,
oOpa3yroIue KOHHIECKON MTOBEPXHOCTH, KOHYC; c(hepruecKast IoBEPXHOCTb.

Pacno3naBath Tena BpamieHus (UIXHIP, KOHYC, cdepa U map).

OOBSACHATH CITOCOOBI TTOJTYYEHUSI TEJT BPAILICHHUS.

KnaccudunmpoBats B3auMHOE pacronoxenne chepol U MITOCKOCTH.

OnepupoBaTh NOHATUAMHU: IIAPOBOM CETMEHT, OCHOBAaHHME CETMEHTa, BhICOTA
CErMEHTa; IapOBOM CJIOM, OCHOBaHWE IAPOBOTO CJIOS, BBHICOTA IIAPOBOTO CJIOS;
LIapOBOU CEKTOP.

Beraucnsate  00BEMBI WM TJIOMAAXM  TOBEPXHOCTEH TN  BpalieHUs,
TCOMETPUYECKUX TEJI C IPUMEHEHHEM (HOPMYIL.

OnepupoBaTh MOHATUSMH: MHOTOTPAaHHUK, BIHCAHHBIM B cdepy
OMUCaHHBIK OKOJO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WJIM TEJIO
BpaIlCHUS.

BeIUucaaTh COOTHOIIEHUST MEXIY IUIOMIASIMH MOBEPXHOCTEH W 00BEMaMM
MOJIOOHBIX TEJI.



N3o6paxarh u3yyaeMble (PUIYypbl OT PYKHM U C NPUMEHEHHEM IPOCTHIX
YepTEKHBIX NHCTPYMEHTOB.

BbINONHATH (BBIHOCHBIE) MJIOCKUE YEPTEHKHU U3 PUCYHKOB IMPOCTHIX 00bEMHBIX
(quryp: BUI CBEpPXY, COOKY, CHU3Y; CTPOUTh CEUEHHUS TEJ BPAILCHHUS.

W3Bnekatb, WHTEPHpPETUPOBATH U MPeoOpa3oBbIBaTh HH(OpPMALMIO O
IPOCTPAHCTBEHHBIX M€OMETPUUECKUX (PUrypax, IPEICTaBICHHYIO Ha YepTekax U
PUCYHKAX.

OnepupoBaTh MOHATUEM BEKTOP B IIPOCTPAHCTBE.

BbBIONHATE OEHUCTBUSA CIOKEHHMS BEKTOPOB, BBIYMTAaHUSA BEKTOPOB W
YMHOEHHS BEKTOpa Ha YUCIIO, OOBICHITh, KAKUMU CBOMCTBAMU OHM 00JIaAt0T.

IIpuMeHATH NpaBUiIo NapajuleenuIea.

OnepupoBaTh NOHATUAMU: EKAPTOBBI KOOPAWHATHI B IPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIOJd MEXKIY
BEKTOpaMU, CKAJIIPHOE IIPOU3BEEHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBL.

HaxoauTte cyMMy BEKTOPOB M NMPOU3BEIAECHUE BEKTOPA HA YUCIIO, YTOJI MEXKIY
BEKTOPAMH, CKaJApHOE IIPOM3BEICHUE, pACKIAAbIBAaTh BEKTOPp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

[IpumeHsATh reoMeTpuyeckue (akTbl ISl PELICHHS CTEPEOMETPUUYECKHUX
3a/1a4, IPEANOJIaralinX HECKOJIBKO IAaroB PELICHUs, €CIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (opMe.

Pemate mpocreline reoMeTpUYECcKUE 3a1adyd HAa NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOTI'O METOAA.

Pemlare 3amaum Ha [0Ka3aTeslbCTBO MATEMAaTHYECKMX OTHOLICHWM W
HaXO0XJIeHWE F€OMETPUUECKUX BEIUYMH 10 00pa3laM Wil aJlrOpuTMam, MpUMEHss
M3BECTHBIE METO/IbI IIPU PEIICHUH CTaHAAPTHBIX MAaTEMAaTUYECKHUX 3aa4.

[IppuMeHATP MpOCTEHIINE NPOrpaMMHBIE  CpPEICTBA UM AJIEKTPOHHO-
KOMMYHHMKAIIMOHHBIE CUCTEMBI IIPU PELICHUU CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoaMTH HpUMEPB MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE H
KU3HH, pACIIO3HABATH NIPOSIBJIEHNE 3aKOHOB T'€OMETPUHU B HCKYCCTBE.

[IprMeHATh MOJMYyYECHHBIE 3HAHMS HA IMPAKTHUKE: aHAJIU3UPOBATH DPEAIbHBIC
CUTyallud W IIPUMEHSATb H3YYEHHBIC IIOHATHS B IPOLECCE IOUCKA PELICHUs
MaTeMaTHYecKu C(HOpMYIHPOBAHHONW MNPOOJIEMBbI, MOJAEIUPOBATh pPEaJbHbIE
CUTyallud Ha S3bIKE TE€OMETPUHU, MCCIEA0OBaTh IOCTPOCHHBIE MOJEIH C
UCII0JIb30BAaHUEM F€OMETPUYECKUX MTOHATUI U TEOPEM, anmnapara ajireopbl; pemarb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM I€OMETPUYECKUX BEJIMYHH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (ungposBbie)
KoHTpo/bHEI IIpakTH4eckue
n/n NPOrpamMMblI Bcero o0pa3oBaTe/bHbIC
e padoThI padoTsbI
pecypcsl
1 BBeneHue B cTepeoMeTpuio 10
) IIpsiMble ¥ TIOCKOCTH B IIPOCTPAHCTBE. 12 1
[TapaninenbHOCTb NPSAMBIX U INIOCKOCTEN
3 IlepneHIUKYISPHOCTD NMPSIMBIX U 12
IJIOCKOCTEN
4 VYTubl MeXAY NPSAMBIMHU U TUIOCKOCTSIMH 10 1
5 MHOrorpaHHuKu 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 1
7 IToBTOpEHME: CeueHus, paCCTOSHUS U YTJIbI 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0




11 KIIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHBbIE

HanMeHnoBaHue pa3/iesioB U TeM uudposbie
Ne i/m P KoHTpoJsbHBI IIpakTH4eckue (g )

NMPOrpamMMmsl Bcero o0pa3oBaTte/ibHbIE

e padoThblI padoThI
pecypchl

Tena Bpamenus 12

OO0BEMBI TET 5 1

BekTopbl 1 KOOpAMHATEI B TPOCTPAHCTBE 10 1

[ToBTOpenue, o600IIEHNE, . 1

CHUCTeMaTU3alus 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0







IHOYPOYHOE IINIAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoTsbI

IIpakTHyeckne
padoThI

Jara
H3y4YeHH
s

DJIeKTPOHHBbIE
muppoBbIe
oOpa3oBaTeJibHbIE

pecypcsl

OcHOBHBIE IOHATHUS CTEPEOMETPUN: TOUKA,
npsiMasi, MI0CKOCTh, IPOCTPAHCTBO.
[IpaBuna n3o0paxeHust Ha pUCYHKaX:
N300pakeHHs UIOCKOCTEH, MapalIeIbHbIX
HpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3KA

IlonsaTus: MepeCCKarommrecs mIoCKOCTH,
NepecCKarommecs npsaMas 1 miI0CKOCTb

[TonsTus: MepeceKarommecs mIoCKOCTH,
MNepeceKarommecs npsaMas 1 miI0CKOCTh

3HAKOMCTBO C MHOT'OI'paHHHKaMH,
I/1306pa)KeHI/IC MHOT'OI'PaHHHUKOB Ha
PUCYHKAX, Ha IPOCKIMUOHHBIX YCPTCIKAX

HauanpHbie cBeieHMs 0 KyOe U mupamuse,
uX pa3BépTKU U Moaenu. CeueHuns
MHOTOI'PAaHHHKOB

HavanbHble cBenieHus o Kyoe U nupamue,
ux pa3BeépTKu U Mozenu. CedeHus
MHOTOI'DAaHHHUKOB

TToustie 00 akcMOMaTHIECKOM
MOCTPOEHUHU CTEPEOMETPUN: AKCUOMBI
CTEPEOMETPHUH U CIEACTBUS U3 HUX




INousaTHE 00 aKCMOMATHUYECKOM

8 MOCTPOEHUHN CTEPEOMETPUHN: AKCUOMBI
CTEPEOMETPUH U CIEACTBUS U3 HUX
[TonsiTne 06 akCMOMAaTHYECKOM

9 IIOCTPOEHUHN CTEPEOMETPUHN: AKCUOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX
[TonsTHE 06 aKkCMOMATHYECKOM

10 MOCTPOECHUHU CTEPEOMETPUU: aKCUOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX
B3aumHoe pacnonoxeHue npsiMpix B

1 IIPOCTPAHCTBE: NIEpECcEKaroIInecs,
napajuleJIbHbIE U CKPEIIUBAIOIINECS
npsiMbIe
[TapanienbHOCTh NPSIMBIX U IJIOCKOCTEN B

12 IIPOCTPAHCTBE: NapaJUIeJIbHbIE IPSIMBIE B
IIPOCTPAHCTBE; NapaJUIEIbHOCTD TPEX
PSIMBIX
[TapamienbHOCTh NPSIMBIX U IJIOCKOCTEN B

13 npoctpaHcTie: [lapaninenbHOCTh NPAMON U
IUIOCKOCTH

14 VYTIIbl ¢ cOHanpaBiIEHHBIMUA CTOPOHAMHU

15 Yros Mexay NpsIMBIMU B IPOCTPAHCTBE

16 Yroi Mexay NpsSIMBIMU B IIPOCTPAHCTBE

17 [TapannenbHOCTh IIOCKOCTEM:
napaJuleJIbHbIE III0OCKOCTH

18 CBolicTBa napauiesIbHbIX INIOCKOCTEH

19 [Tpocreiiiye npoCcTpaHCTBEHHBIE (PUTYPBI

Ha TJIOCKOCTH: TeTpasp, KyoO,




napaiCICIInIIC

20 [TocTpoenue ceuenuii

21 ITocTpoenue ceueHnit
KoHnTtponbHas padora o teme "[Ipsmbie u

22 IJIOCKOCTH B IIPOCTPAHCTRBE.
[TapanmienpbHOCTD NPSAMBIX U IIIOCKOCTEN"
[leprieHANKYASIPHOCTH MPSAMOUN 1

23 IUIOCKOCTH: NIEPIEHAUKYJISIPHBIE TIPSIMBIE B
IIPOCTPAHCTBE

24 [IpsimMbIe mapasienbHble U
NEePIEeHIUKYIIIPHBIE K IJIOCKOCTH

75 [IpsimMble napajienbHble U
HEPIEHIUKYJIIPHBIE K IIJIOCKOCTH

26 [Ipu3Hak neprneHauKyJISpHOCTH IPSIMOU U
IJIOCKOCTH

7 [Tpu3Hak neprneHuKyJIIPHOCTU IPSIMOU U
IUIOCKOCTH

73 Teopema o mpsiMON EPIICHANKYISIPHON
IUIOCKOCTH

29 Teopema o0 psIMO¥ TEPIIEHANKYIIAPHOU
IUIOCKOCTH

30 Teopema o0 ipsiMO¥ ITEPIIEHAUKYIIAPHOU
IUIOCKOCTH
[lepnieHiuKyIsIp ¥ HAKJIIOHHBIE: PACCTOSHUE

31 OT TOYKH J0 INIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 IUIOCKOCTH

32 [TepnieHAUKyISp U HAKIOHHBIE: PACCTOSHUE




OT TOYKH JI0 TNTOCKOCTH, PaCCTOSTHUAE OT
MPSIMOM 10 TIJIOCKOCTH

[lepnenauKyJsip ¥ HAKIOHHBIE: PACCTOSTHUE

33 OT TOYKH JI0 MJIOCKOCTH, PACCTOSHUE OT 1
IPSIMOM 10 TUIOCKOCTH
[lepnieniuKyIsip ¥ HAKJIOHHBIE: PACCTOSHUE

34 OT TOYKH JI0 MJIOCKOCTH, PACCTOSHUE OT 1
IIPSIMOM 10 TUIOCKOCTH

15 VYTIIBl B IPOCTPAHCTBE: YIOJ MEKIY 1
IPSIMOM U TNIOCKOCTBIO

16 JByrpaHHbIN yroJi, TMHEUHBIA YIoJl 1
JIBYTPaHHOT'O yIJia

37 JIByrpaHHbIN yroJi, TMHEUHBIA YroJ |
JIBYTPaHHOT'O yIJia
IlepneHauKyISIPHOCTD IIJIOCKOCTEM:

38 IIPU3HAK NEPIIEHIUKYJIIPHOCTH IBYX 1
IJIOCKOCTEN
[IepnieHIUKyYIAPHOCTD INIOCKOCTEN:

39 IpU3HAK NEPIIEHIUKYJISIPHOCTH ABYX 1
IJIOCKOCTEN
[IeprieH UKy IAPHOCTD IUIOCKOCTEN:

40 IIPU3HAK IEPIICHIUKYJIIPHOCTH IBYX 1
IIJIOCKOCTEN

41 Teopema 0 TpEX NEPHEHAUKYIIAPAX 1

42 Teopema o TpEX nepneHAUKYIApax 1

43 Teopema o TpEx mepHeHANKYISIPax 1

44 KontponsHas pabota mo temam 1




"IlepneHAUKYIAPHOCTD NPSIMBIX U
mIockocTe" u "YTibl MeXAy NPSIMBIMU U
m1ockocTsImMu"

45

ITousTHe MHOI'OrpaHHHUKa, OCHOBHBEIC
OJICMCHTEI MHOI'OI'paHHUKA, BBIITYKIIBIC U
HEBBIITYKJIBIC MHOT'OTPaAHHHUKH,; pasBépTKa
MHOI'OrpaHHHUKa

46

[Ipu3ma: n-yronpHas mpu3Ma; rpaHu 1
OCHOBAHUS IIPU3MBI; IIPsIMasi U HAKJIOHHAs
pU3MbL; OOKOBasI U MOJIHASI TOBEPXHOCTh
IIPU3MBI

47

[Tapamienenunen, TpsIMOYrOJIbHbBIN
napajuIeIICIuIIe] U €r0 CBOUCTBA

48

[Iupamupa: n-yronapHas nupamua, rpaHu 1
OCHOBaHHUE MUPaMUJIbl; OOKOBAsI U MOJTHAS
MMOBEPXHOCTh MMUPAMUBI; IPABUIIbHAS U
yCeu€HHAas MpaMuIa

49

[TpaBusIbHBIE MHOTOTPAHHUKU: TIOHATHE
NPaBUIBHOTO MHOTOTPAHHUKA; IPAaBUIIbHAS
npu3Ma U MpaBUIbHAs MUPaMUa;
npaBUiIbHAs TPEYrojbHAas MUpaMua u
NpaBUIBbHBIN TeTpasap; Kyo

50

HpeI[CTaBJ'IeHI/Ie O IMPaBUJIBHBIX
MHOT'OI'paHHHKAaX: OKTasaAp, J0ACKa’ Ap U
HKOCasJap.

51

CumMMeTpHs B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTENIbHO TOYKH, IPSMOM, TIIOCKOCTH.
DeMEHThl CAMMETPUHU B TUPaMUIaX,




napauiCICIMIcaax, npaBUIbHBIX

MHOTOTpaHHHUKaX
5) Brruucnenue 351eMEHTOB MHOTOTPaHHUKOB: 1
pé06pa, TuaroHasnu, yribl
[Tnomans 60KOBOM MOBEPXHOCTH U MOJHOM
53 MOBEPXHOCTH MPSIMOU TIPU3MBI, TUIOIIATH 1
OCHOBaHUH, TeopeMa 0 OOKOBOM
MOBEPXHOCTHU MIPSIMOUN TIPU3MBI
[Tnomans 60KOBOM MOBEPXHOCTH U
54 MOBEPXHOCTHU MPABUILHOU MUPAMHUIBI, 1
TeopeMa O TIoaan OOKOBOH TOBEPXHOCTH
YCEUEHHOU MUPAMUIbI
55 KontponbHas paboTa no teme 1
"MHororpaHHuku"
56 [Tonusitue 06 00BEME 1
57 O06bEM upamMuIbl 1
58 O0bEM nupamMuIbl 1
59 O0BEM TUpaMuIbI 1
60 O0BEM TUpaMUIBI 1
61 O06BEM IpU3MBI 1
62 O06BEM IpU3MBI 1
63 O06BEM npu3MBbI 1
64 KoHnTtponbHas padota mo teme "O0bEMBI 1
MHOTOI'PAaHHHUKOB"
[ToBTOpeHue, 06001IeHNE CCTEMAaTU3ALINS
65 3HaHui. [locTtpoeHue ceueHuii B 1

MHOI'OI'PaHHHUKE




66

[ToBTOpeHme, 0000IIEHNE CUCTEMATH3AITUS
3HaHUU. BeIunclieHne pacCTOSHUN: MEXTY
IBYMs TOYKaMU, OT TOYKH J0 IPSIMOH, OT
TOYKH JI0 IJIOCKOCTH, MEKIY
CKPEIIHUBAIOIIUMUCS MPSIMBIMU

67

HtoroBast KOHTpoJIbHAs paboTa

68

IToBTOpeHue, 0000IEeHNE CHUCTEMATH3 ALY
3HaHUU. BpIYKCIIEHHE YIITIOB: MEXKIY
CKPELIMBAIOIIMMHUCS IPSIMBIMH, MEX Y
IIPSIMOM U INIOCKOCTBIO, IBYTPaHHBIX
YIJIOB, YTJI0B MEXY INIOCKOCTSIMH

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68




11 KIIACC

Ne i/

Tema ypoka

KoanyecTBO 4acos

KonTtpoJbHble

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
H3y4YeHH
s

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

Cdepa u map: neHTp, paguyc, 1namerp;
TUIOIIAb TOBEPXHOCTHU CephI

B3anmnoe pacnonoxeHue cepsl 1
IUIOCKOCTH; KacaTelbHas INIOCKOCTh K
cdepe; momans chepsl

N3o0pakenue cdepsl, mapa Ha
wiockoctu. CeueHus mapa

Hunmnaapuydeckas NOBEPXHOCTD,
oOpa3syromue MUIHHIPHIECKON
MOBEPXHOCTH, OCh IIWJIHHIPUICCKON
MTOBEPXHOCTH

Hununap: ocHoBaHUS U OOKOBast
MMOBEPXHOCTh, 00pa3yroIas 1 OCh;
IUIOIIa s OOKOBOM M IIOJIHOMN
IMOBEPXHOCTH

N300paxeHne nUIMHApa Ha MIIOCKOCTH.
PazsépTka nununapa. Ceuenus

HMWIMHJpa (IUI0CKOCTHIO, TapajlieIbHON
WJIU TIEPTICHAUKYJIIPHON OCH LIUITUHIPA)

Konnueckast noBepxHOCTh, 00pa3yroiiue
KOHUYECKOW IMOBEPXHOCTH, OCh U
BEpIUINHA KOHUYECKON MTOBEPXHOCTHU




Konyc: ocHoBaHue 1 BepIInHa,

8 oOpa3yromas 1 0Ch; TJIOMAs OOKOBOU H
MTOJIHOW MTOBEPXHOCTH
VY ceu€HHbIN KOHYyC: 00pa3yronue u

9 BBICOTA; OCHOBAaHMSI 1 OOKOBas
MMOBEPXHOCTH
N300paxkeHne KOHyca Ha MIOCKOCTH.
Pa3zBépTka konyca. CeueHus KoHyca

10 (TUIOCKOCTHI0, MapauIeIbHON
OCHOBAHHIO, U TUIOCKOCTBIO, MPOXOISIIEH
4yepes3 BEpIIMHY)

1 KoMOuHanust Ten BpalieHus u
MHOT'OIPaHHUKOB
MHOrorpaHHukK, ONUCaHHbINA OKOJIO

12 cdepsl; chepa, BIUCaHHAS B
MHOT'OTPaHHUK WJIU B TEJIO BpalICHUS

13 [Tonstre 06 06bEMe. OCHOBHBIE
CBOICTBa 0OBEMOB Tel

14 O0BEM muIMHIpa, KOHYCa

15 O06bEM mapa u wiomaas chepsl
[Tomo6HbIE Tena B IPOCTPAHCTRBE.

16 CooTHoIIeHNsI MEXy IUIOIAIIMU
MOBEPXHOCTEH, 00hEMaMH MOTO0HBIX TET

17 KonrtpomnsHas padora no temam "Tena
BpameHus" u "O6beMbl Ten"

18 BekTop Ha MmII0CKOCTH ¥ B IPOCTPAHCTBE

19 Crno’xeHue 1 BBIYMTaHNUE BEKTOPOB




20

YMHOKEHUE BEKTOpa Ha YUCJIIO

21

Pasnoxenune BekTopa 110 TpéM
HEKOMIUIaHApHBIM BekTopaM. [IpaBuio
napauiesenunesa

22

Pemienue 3ama4, CBSI3aHHBIX C
IIPUMEHEHUEM IIPAaBUII ACUCTBUH C
BEKTOPaMHU

23

IIpssmoyronbHas cucteMa KOOpAUHAT B
npoctpancTse. KoopanHaThl BEKTOpA.
IIpocreiimue 3a1a4u B KOOpAUHATaX

24

VYron mexay Bekropamu. CkalspHoe
MIPOU3BEICHNE BEKTOPOB

25

Boruncnenue yrioB Mexy NpsIMbIMU U
TUIOCKOCTSIMU

26

KoopanHaTHO-BEKTOPHBIN METOT ITPU
pEeLIeHNU TEOMETPUUECKUX 3aa

27

KonTponbHast padota o teme "BekTopsl
1 KOOPAMHATHI B IPOCTPAHCTBE"

28

[ToBTOpeHue, 06001IeHNE 1
cucreMaTu3anus 3HaHuil. OCHOBHBIC
¢burypsl, hakThl, TEOPEMBI Kypca
TUTAHUMETPUH

29

[ToBTOpeHue, 06001IeHNE U
cucreMaTu3anus 3HaHuii. OCHOBHbBIE
¢burypsl, hakThl, TEOPEMBI Kypca
TUTAHUMETPHUH

30

[ToBTOpEeHME, 0000IIEHNE 1
cucTeMaTu3alus 3HaHui. 3agaqyu




INTAaHUMETPHUU U METOABI UX PCIICHUA

[ToBTOpenue, 06o0IIEeHNE U

31 CUCTEeMAaTH3alus 3HaHUW. 3a/1a4uu 1
TUTAHUMETPHUH U METOJIbI UX PEIICHHS
[ToBTOpeHmEe, 0600IIEeHNE 1

0 cucremMaru3zanus 3HaHuii. OCHOBHBIE i
¢burypsl, hakThl, TEOPEMBI Kypca
CTEPEOMETPHUH

33 HToroBas KOHTpOJbHAsA paboTa 1

14 [ToBTOpeHME, 0000IIEHNE 1 1

CHCTeMAaTHu3aIus 3HaHUM

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

34
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