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MNOACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamma yueOHOro kypca «l'eomerpus» 6a3oBOro ypoBHs AJis
ooyuarommmxcs 10 —11 xmaccoB pa3pabotaHa Ha ocHoBe DenepaibHOTO
roCyJapCTBEHHOT0 00pa30BaTEIbHOIO CTaHJApTa CPEAHEro O0IIero oOpa3oBaHus,
C y4y€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM, NPEABSIBISIEMBIX K
MaTeMaTH4eCKoMy OOpa30BaHUIO, WU TPAJUUUNA POCCUUCKOr0 0Opa3oBaHUSI.
Peanuzanusi mporpaMMbl 00ecrieYuBaeT OBJIAJICHUE KIIFOUEBBIMH KOMIICTCHIIUSIMH,
COCTaBJISIIOIIMMHU OCHOBY JJII CaMOPa3BUTHUSI M HENPEPHIBHOIO 00pa3oBaHUS,
LEJIOCTHOCTh OOIIEKYJIbTYPHOIO, JUYHOCTHOTO W IIO3HABATEIBHOIO pa3BUTHUS
JUYHOCTU 00yYarOIIUXCsl.

HEJU U3YYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TIE€OMETPUM HAa YpPOBHE CpPEIHEro OOIIero
oOpa3oBaHHsi OO0YCIOBIIEHA MPAKTHUYECKONH 3HAYMMOCTHIO METallpPeIMETHBIX |
IPEIMETHBIX PE3yJbTaTOB OOyUEHHUS T€OMETPHH B HAIPABICHUU JUYHOCTHOTO
pa3BUTHs OO0yuaromuxcsi, (GopMuUpoBaHUs (YHKIMOHATIHLHOM MaTeMaTHU4eCKOn
I'PaMOTHOCTH, U3yU€HUs IPYTUX YUEOHBIX AUCHUUIUIMH. PazButue y oOydarommxcs
NPaBWIBHBIX MPEJICTaBICHUNA O CYIIHOCTH M TPOHUCXOXKICHHUH T€OMETPUYECKHX
abcTpakiuii, COOTHOLICHHH pPEaJbHOr0 M WACATBHOTO, XapakTepe OTPaKeHUs
MAaTEMaTU4YEeCKOW HAyKOW SBJIEHUW M MPOLECCOB PEATBHOIO MHPA, MECTE
reOMETPUU B CUCTEME HayK U POJIM MAaTEMATUYECKOTO MOJIEIUPOBAHUS B HAYYHOM
MO3HAHUH U B MPAKTUKE CIIOCOOCTBYET (POPMHUPOBAHUIO HAYIHOTO MUPOBO33PEHUS
ydaluxcs, a TakKe KauecTB MBIIUICHHUS, HEOOXOAMMBIX IJs aJanTaludd B
COBPEMEHHOM OOIIIECTBE.

['eomeTpus sBiseTcs OOHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHErO
oOuiero oOpa3oBaHMs, TaK Kak OOECIEeYMBAaeT BO3MOXHOCTb M3yYEHHUS Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHON HAMpaBIE€HHOCTH, TaK U TYMaHUTAPHOM.

Jlormueckoe MbIlUIEHHE, (OpPMHUpPYEMOE NIpPHU H3YYEHHH OO0YyYaroUIMMUCS
HNOHATUWHBIX OCHOB F€OMETPHUH U NOCTPOCHUHU LIENOYKH JIOTHYECKUX YTBEPKACHUN
B XOJI€ pEIIEHUS TeOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATh M OMPOBEPraTh
TUIIOTE3bl HETOCPEICTBEHHO HCIOJB3YIOTCA MPH PEIICHUU 33Ja4 €CTECTBEHHO-
HAYYHOTO LIMKJIA, B YaCTHOCTHU U3 Kypca (pU3HUKH.

YMeHne OpUEeHTHPOBATHCS B NMPOCTPAHCTBE UTPACT CYLIECTBEHHYIO POJIb BO
BCEX 00NacTsIX AesITeNnbHOCTH 4YenoBeka. OpueHTamus 4eloBeKa BO BPEMEHH U
IPOCTPAHCTBE — HEOOXOAWMOE YCIOBHUE €ro COIHaJbHOrO ObITHA, (opMma
OTPaKEHHUSI OKPYXAIOIIEro MHpa, YCJIOBHUE YCIEIIHOTO IO3HAaHUS U aKTUBHOTO
npeoOpazoBaHusi  AelicTBUTeNbHOCTU.  OnepupoBaHUE  MIPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIMHAET pa3Hble BUAbl y4eOHONM M TPYIOBOH NEATEIBbHOCTH,



SBJISIETCSI OJHUM W3 TMPO(PECCHOHATBHO BAXXKHBIX KA4eCTB, MOITOMY aKTyallbHa
3amaya (opmMupoBaHHs y O0OyYaroUMXCsl MPOCTPAHCTBEHHOI'O MBIIUICHHUS Kak
Pa3HOBUJHOCTH OOpPAa3HOTO MBIIIJIEHUS — CYIIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKON JIEATEIIbHOCTH IO MHOTUM HAMPABICHUSM.

[lens ocBoeHuss mporpamMmbl y4deOHOTO Kypca «l'eomeTpus» Ha 06a3oBOM
ypoBHE 00yueHus — o0OIeoOpa3oBareibHOE U OOIIEKYJIbTYpHOE pPa3BUTHE
oOydaromuxcs  4yepe3  OoOecriedeHHe  BO3MOXKHOCTHM  NMpPUOOpETeHus U
WCMOJIb30BAHUSA CHCTEMATUYECKUX TIE€OMETPUYECKUX 3HAaHWUM W JCUCTBHU,
cnenuUIHBIX T€OMETPUH, BO3MOKHOCTH YCIIEITHOTO MPOJIOKEHHSI 00pa30BaHMs
O CTEIHAIIBHOCTSIM, HE CBA3aHHBIM C MPUKIIATHBIM UCTIOIb30BAHIUEM T€OMETPHH.

[Iporpamma mo reomeTpuu Ha 0a30BOM YpOBHE IMpeaHa3HAyYeHa ISl
0oOy4Yaromuxcsi CPeAHEN MIKOIbl, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyAHEHUN
Ha YpOBHE OCHOBHOTrO 00miero obpazoBanus. Takum oOpazoMm, oOyuaromuecs Ha
0a30BOM YypOBHE JIOJKHBI OCBOUTBH OOIIME MaTeMaTHYECKHUE YMEHHs, CBSI3aHHBIE
co crnenuduKkod TeoMETpUM U HEOOXOJIUMbIC Il JKU3HU B COBPEMEHHOM
obmrectBe. KpoMe 3TOro, OHU MMEIOT BO3MOXKHOCTh M3Y4YUTh T€OMETPHUIO Oosee
riIyOOKO, €Clii B JajJbHEHIIIEM BO3HUKHET HEOOXOJIMMOCTh B T€OMETPUUYECKHUX
3HAHMSIX B MPOGECCUOHATBHON JIESTEIHHOCTH.

JlocTKeHre 11eJIi OCBOCHHMSI IPOTPaMMbl OOECIEUMBAECTCS pElICHUEM
COOTBETCTBYIOIIMX  3ajad. [lpuoputeTHhiMM 3a7adyaMd  OCBOCHHMSI  Kypca
«I"'eomeTpun» Ha 6a30BoM ypoBHE B 10—11 kmaccax sBISIOTCS:

e (opmupoBaHue MNpPEACTAaBICHUS O TEOMETPUM KaK dYacTH MHPOBOM

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

e (opMupOBaHUE MPEJCTABICHUS O MHOTOIPaHHUKAX M TeJaX BpAILCHUS
KaK O BOKHEHIIMX MAaTEMAaTHYECKUX MOJIEISAX, MO3BOJSIONIUX OMUCHIBATH
Y U3y4aTh pa3HbIC ABJICHUS OKPYKAIOUIEro MUPA;

e (¢opMupoBaHHME YyMEHHsI pacrlo3HaBaTh Ha YepTEekKaxX, MOJECIAX U B
peaIbHOM MHUpPE MHOTOTPAHHUKU U TeJla BPAILlCHHUS;

e OBJAJCHUE METOAAMH PEIICHHS 3a/ad Ha TOCTPOCHUS HAa M300paKEHUIX
MIPOCTPAHCTBEHHBIX PUTYD;

e (¢opMuUpOBaHHWE YMEHHUS ONEPUPOBATH OCHOBHBIMU TOHSTHUSMH O
MHOTOTPAaHHMKAX U TeJlaX BPAIEHUS U UX OCHOBHBIMU CBOMCTBaMU;

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

e pa3BUTHE MHTEJJIEKTYaJIbHbIX U TBOPYECKUX CIIOCOOHOCTEM
oOydJaromuxcs, MO3HaBaTEJIbHOM  aKTUBHOCTH,  HCCIEAOBATEIIbCKUX
YMEHHM, KpUTUYHOCTU MBIIIUICHUS;



e (opmupoBanue GyHKIIMOHATBHOM IPAaMOTHOCTH, pEIEBaHTHOM
F€OMETPUM: YMEHHE pPACHO3HAaBaTh IMPOSBICHUS TE€OMETPUUYECKHUX
NOHATUH, OOBEKTOB W 3aKOHOMEPHOCTEH B peaJbHbIX KU3HEHHBIX
CUTyalMsIX M MpPU HU3YYEHUHU NPYTUX Y4EOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEH U 3aKOHOMEpPHOCTEH, (OpPMYyITUPOBATh WX HA S3BIKE
F€OMETPUM U CO3JaBATh TEOMETPUUECKUE MOAENH, TPUMEHITh OCBOCHHBIN
r€OMETPUYECKUN ammapar Jyisl pPEelIeHUs MNPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4y, HHTEPIPETUPOBATHh U OLIEHUBATH MOJTYYEHHBIE PE3YJIbTaThI.

OTnUYUTENBEHOM OCOOEHHOCTHIO MPOrpaMMBl SIBIISIETCSl BKJIIOYEHHE B KYypC
CTEPEOMETPUM B HAyalle €ro WU3y4YeHHs 3a7ay, pElIaeMblX Ha YPOBHE
MHTYUTUBHOTO MO3HAHMUS, U ONpeeIEHHbIM 00pa3oM OpraHru3oBaHHas paboTa HaJl
HUMH, 4YTO CIOCOOCTBYIOT PpPAa3BUTHUIO JIOTUYECKOTO M IPOCTPAHCTBEHHOIO
MBIIIJIEHUS, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHBHBIX MPOLECCOB, MOTUBUPYET K
JaJbHEUIIEMY U3YyUYEHUIO MPEIMETA.

[Ipeanourenue oTAAETCS HAMISAHO-KOHCTPYKTUBHOMY METOAY OOYyYEHHUs, TO
€CTh TEOPETUYECKHE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh IPEIMETHO-
IIPAKTUYECKON JIEITENbHOCTH. Pa3BUTHME NPOCTPAHCTBEHHBIX IPEICTABICHUN Y
ydalmxcsi B Kypc€ CTEPEOMETPHM IPOBOJUTCA 3a CUET pEUIeHUs 3aJad Ha
CO3JaHME€  MPOCTPAHCTBEHHbIX 00pa3oB M  337a4 Ha  ONEpUpPOBAHUE
POCTPAaHCTBEHHbIMU oOpa3amu. CoznaHue oOpa3a NPOBOAUTCSA € ONOPOM Ha
HarJsgHOCTh, @ ONEpUpOBaHHE OOpPa3oM — B YCIOBUSX OTBJIEYEHHUS OT
HarJISIAHOCTH, MBICIIEHHOTO U3BMEHEHHUSI €70 UCXOHOTO COJICPKAHUS.

OcHoBHBIE copaepiarenbHble TUHUN Kypca «I'eomerpum» B 10-11 knaccax:
«MuororpanHukmn», «lIpsMbIe U MIIOCKOCTH B IMIPOCTPAHCTBEY, «Tena BpamieHus»,
«BEeKTOphI U KOOPAUHATHI B IMIPOCTPAHCTBE». PDOPMUPOBAHUE JTOTUUECKUX YMEHUN
pacrpenensiercs He TOJbKO MO COJAEpKaTelIbHbIM JHMHUAM, HO WU IO TOJaM
oOy4eHHUs Ha YPOBHE CpeIHEro 00IIero oopa3oBaHusl.

Copnepxanue 00pa3OBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM PE3YJbTaTaM
OCBOEHHUSI paboueil MporpamMmbl, pacHpeleN€HHbBIM MO0 ToAaM oOOyuYeHwus,
CTPYKTYPUPOBAaHO TakuM oOpa3oM, 4YTOObI OBJIAJICHUE T'E€OMETPUUYECKUMHU
MOHATUSMU U HAaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATEIbHO U MOCTYNAaTENbHO, C
COOJII0JIEHNEM NPHUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAINCH B
OOIIyI0 CHUCTEMY T€OMETPHUYECKHX MNpPEICTaBICHUN OOYydyaroUUXcs, pacuIupss U
yriyossis e€, o0pasys MpoYHble MHOKECTBEHHBIE CBS3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

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



COIAEPKXAHUE YYEBHOI'O KYPCA
10 KVIACC

IIpsiMmble ¥ IVIOCKOCTH B IIPOCTPAHCTBE

OCHOBHBIE ~ TOHATHS ~ CTEpeOMETpUU. Touka, TmpsAMas, IUJIOCKOCTb,
npoctpancTBo. IloHsTHE 00 aKcMOMaTHYECKOM IOCTPOCHUHM CTEPEOMETPHUU:
AKCUOMBI CTEPEOMETPUU U CIIEICTBUS U3 HUX.

B3anMmHOE pacnosioKeHue TMpsSMBIX B IMPOCTPAHCTBE: IEpECEKaroLInecs,
IapajuleNIbHble W CKpeuuBaronuecs npsmele. [lapamnensHOCTs NpsAMBIX U
IUDIOCKOCTEH B MPOCTPAHCTBE: IApAJUICIbHBIE IpsAMbIE B  IPOCTPAHCTBE;
[apaAJUIEIbHOCTh TPEX MPAMBIX; MAPAIIICIBHOCTh MPAMON U IUIOCKOCTH. YTIIBI C
COHANPaBJIECHHBIMA CTOPOHAMHM; YrOJd MEXIAy NOpPSAMBIMA B IPOCTPAHCTBE.
[TapannenbHOCTD IIJIOCKOCTEH: [apajljIeIbHbIC IIJIOCKOCTH; CBONCTBA
napajjiebHbIX TIockocTei. [IpocTeifimme mpocTpaHCTBEeHHBbIE (QUTYpHI Ha
MJIOCKOCTH: T€Tpa’ap, KyO, mapasuieNenume]]; IOCTpPOSHUE CEUCHHH.

[leprieHIUKYISIPHOCTDh NPSIMOM M TUIOCKOCTH: MEPIIEHINKYIISIPHBIE NPSMBIE B
IIPOCTPAHCTBE, NPSIMBIE NAPAJIIEIBHBIE W IEPIECHAUKYJSIPHBIE K IIOCKOCTH,
IIPU3HAK NEPHEHAUKYIAPHOCTH IPAMOM M IUIOCKOCTH, TeopeMa O IIpsAMOU
MEPIIEHAUKYJISIPHON IUIOCKOCTU. YTJIBI B IPOCTPAHCTBE: YIOJI MEXIY IPSIMOH U
IUIOCKOCTBIO;  JIBYTPAHHBIM  YrOJ, JIMHEWHBIM YrojJd JIBYIPAHHOIO  YIJIA.
IleprieHIUKYJISIp U HAKIIOHHBIE: PACCTOSSHUE OT TOYKH 10 IJIOCKOCTH, PACCTOSTHUE
OT MNpsAMOM 70  MJIOCKOCTH,  HpoeKuus  (GUrypsl Ha  IJIOCKOCTb.
IlepneHAUKyYISAPHOCTh  IUIOCKOCTEM:  MPU3HAK  IEPIEHAUKYJSIPHOCTH  JIBYX
IIocKocTer. TeopeMa 0 TpEX NMEPIEHIUKYIIpax.

MHoOrorpaHHuKHu

IToHsiTME MHOTOTrpaHHUKA, OCHOBHBIE 3JIEMEHTBI MHOTOTPAHHUKA, BBIITYKIIbIE
Y HEBBIIYKJIbIE MHOIOTPAaHHUKU; pa3BEpTKa MHOTrorpanHuka. [Ipusma: n-yronpHas
NpU3Ma; TPaHU U OCHOBAHUS MPU3MBIL, MpsMas U HAKJIOHHAs MPU3MbL, OOKOBas U
ITOJTHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IIPSAMOYTOJIBHBIN
napajuiejienune]; 1 ero coucrtsa. [lupamupa: n-yroinpHas nupamuja, TpaHd U
OCHOBaHME MUPAMHU/JIbI; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMU/IBI; IPABUIIbHAS U
yceuéHHasg nHupaMuga. OIJIEMEHTBl Npu3Mbl H nupamuabl. [IpaBuiibHBIE
MHOT'OTPAaHHHKU: IOHATUE MPABUIBHOIO MHOTOTPAHHMKA; MPABUJIbHASA IPU3MA U
MpaBUWIbHAS [HPAMUJA; [PaBWIbHAs TPEYTroJibHAs MNUPAMHUAA W TPABUIIbHBIN
terpadap; KkyO. IlpencraBieHne o MpaBUIBHBIX MHOTOTPAaHHUKAX: OKTadp,
noaekadap ¥ ukocadap. CeueHust Npu3Mbl U TUPAMHU/IBI.

CumMeTprs B NPOCTPAHCTBE: CHUMMETPUS OTHOCHUTEIBHO TOYKH, MPSAMOIA,
IUIOCKOCTH.  JJEMEHThl CUMMETPHUM B  NHUPaMHJIAX, HapajUielenunenax,
IIPaBUJIBHBIX MHOTOIPAHHUKAX.



Brruncienne 51€eMEHTOB MHOTOTPAaHHUKOB: pEOpa, uaroHaiv, YIJIbL.
[Tnomans OOKOBOW TOBEPXHOCTH M IIOJTHOM TOBEPXHOCTH MPSIMON IIPU3MBI,
IUIOIAJb OCHOBAaHMM, TeopemMa O OOKOBOW IOBEPXHOCTU NPSIMON TPU3MBIL.
[Inomans OOKOBOM TMMOBEPXHOCTH U MOBEPXHOCTH MPABWIHHOW MHUPAMUIbI,
TeopeMa O Iulomanu yced€éHHoW mnmpamuapl. [lorstue o0 o0béme. OO0BEM
MUPaMUIbI, TPU3MBIL.

[logoOubie Tenma B mpocTpaHcTBE. COOTHOIICHUS MEXIY IUIOMIASIMHU
MOBEPXHOCTEHN, 00BEMaMU NOTOOHBIX TEJL.

11 KVIACC

Tesia Bpalenus

Hunuuapuyeckas MOBEPXHOCTH, oOpazyroriue IAJTUHIPUIECKON
MOBEPXHOCTH, OCh UWJIWHAPUYECKOW MOBEepXHOCTU. [lunuuap: ocHOBaHusA U
OOKOBasi TMOBEPXHOCTb, OOpa3yromias M OCh; IUIOMAAh OOKOBOM | TOJHOMN
MOBEPXHOCTH.

Konnueckas moBepXHOCTh, 00pa3yrolie KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOU nmoBepxHOCTH. KoHyc: ocHOBaHME U BepinHa, 00pa3yronas
U OCh; IUIOMAAhr OOKOBOM ¥ TIOJHOM TOBEPXHOCTH. YCEUEHHBIH KOHYC:
oOpa3ylollue U BbICOTa; OCHOBaHUS U OOKOBasi IOBEPXHOCTb.

Cdepa u map: HEHTp, paauyc, AUaMETp; IUIOMIAJb MOBEPXHOCTU CQEpHI.
B3aumHuoe pacrionoxenue chepsl U TUIOCKOCTH; KacaTellbHas INIOCKOCTh K cdepe;
IJI0IAIb CEepHI.

N300pakeHue Ten BpallleHHs Ha MIIOCKOCTH. Pa3BépTka UIMH]Ipa U KOHYCA.

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

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

[logo6ueie Tena B mpocTtpaHcTBe. COOTHOIIEHUS MEXAY IUIOMIAASIMHU
MOBEPXHOCTEH, 00BEMaMU MTOTOOHBIX TEJL.

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

BekTOpbl M KOOPAMHATHI B IPOCTPAHCTBE

BekTtop Ha mnockoctu U B mpocTpaHcTBe. C0KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4Kcio. Pa3noxkeHune BEeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaM. [IpaBwio mapamienenunena. Pemienue 3amay, CBS3aHHBIX €
NpUMEHEHUEM TpaBWiI JAeCTBUM ¢ BekTopaMu. lIpsiMmoyronpHas cucrema



KoopauHaTt B npoctpaHcTBe. Koopamnatel BekTopa. IIpocreimme 3amaun B
KOOpAMHATaX. YToil Mexay Bekropamu. CKalpHOE NPOU3BEIECHUE BEKTOPOB.
Briuncienue yriioB Mex1y NpsIMBIMH U IUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIM
METO/I IPH PEIICHUHA T€OMETPUUYECKUX 3a/1a4.



IIJIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOEHHUSI MPOTPaMMbl  Y4EOHOTO TIpeaMeTa
«MaremaTrka» XapakTepU3yITCS:

I'paknanckoe BocUMTaHUE:

c(hOpMUPOBAHHOCTBIO IPaKAAHCKON MO3UIIUKA O0YYAIOIIEeTOCsl KaK aKTHBHOTO
M OTBETCTBEHHOTO WiI€HAa POCCHUUCKOro OOIIEeCTBA, MPEICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3TUYHBIX CTPYKTYp, SBICHUH,
MpoIeAYp TpaxaaHCKOro ooOmiecTBa (BBIOOPHI, OMPOCH M TIpP.), YMEHHEM
B3aMMOJICMICTBOBATh C COLMAJIbHBIMA HWHCTUTYTAMU B COOTBETCTBUHU C UX
(GYHKIUSMU 1 HA3HAUYCHHUEM.

IHaTpuoTHyeckoe BOCIUTAHUE:

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

JlyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAaHUEM Ty XOBHBIX LIEHHOCTEN POCCUHCKOTO HapOJa;
c(hOpPMUPOBAHHOCTbIO  HPABCTBEHHOI'O  CO3HAHHUS, OSTHUYECKOTO IOBEICHMUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JTOCTHKECHUN HAYKH U AEATEIbHOCTHIO
y4EHOTO; OCO3HAHUEM JIMYHOTO BKJIa/1a B TOCTPOCHHUE YCTOMUHUBOTO OYIYIIIETO.

JcTeTn4ecKoe BOCIUTAHKE:

ACTETUYECKUM OTHOILICHUEM K MHpPY, BKJIIOYAS ICTETHUKY MATEMATHYECKUX
3aKOHOMEPHOCTEM, 00BEKTOB, 3ajad4, pEIIEHU, pacCyXICHUN;
BOCITPUMMYHBOCTBIO K MATEMATUYECKUM ACIICKTAM Pa3JIMYHbIX BUJIOB UCKYCCTBA.

dusnyeckoe BOCIMTAHME:

c(hOpMUPOBAHHOCTBIO YMEHHUSI NPUMEHAThH MATEeMaTUYECKUE 3HAaHUS B
HWHTEpecax 3J0poBOro u 6e30macHoro oopasa KU3HH, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3JI0POBBIO (3710pOBOE€ TMHUTaHHE, COATAHCUPOBAHHBIM PEKUM 3aHATUM U

OT/bIXa, peryJsipHas busnueckas aKTUBHOCTB); (duznuecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUAX CIIOPTHUBHO-03J0OPOBUTEIBHOM
JEeATENBHOCTBIO.

Tpynosoe BocnuTanue:

TOTOBHOCTBIO K TPYZy, OCO3HAHHEM IIEHHOCTH TPYAOJIIOOUS; UHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHATIBHON  ACATENBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSMU, YMEHHUEM COBEpIIaTh OCO3HAHHBIN BHIOOP
Oynymeid mnpodeccur W peanu3oBbIBaTh COOCTBEHHBIC >KM3HEHHBIC IUIAHBI;



TOTOBHOCTBIO M CIIOCOOHOCTBIO K  MAaTeMaTHYSCKOMY OOpa30BaHHIO U
caM000Opa30BaHUIO HA MPOTSHKEHHH BCEW J>KU3HHM; TOTOBHOCTHIO K AKTUBHOMY
Y4acCTHUIO B PEIICHUHU MPAKTUUECKUX 3aJ1ady MaTeMaTHYECKON HAMPaBICHHOCTH.

IKO0J0rHYecKoe BOCIIMTAHHUE:

c(hOPMHUPOBAHHOCTBIO DKOJOTHUYECKON KYyJNbTYpbl, TOHUMAHHEM BIIUSHUS
COITMATbHO-2KOHOMHUYECKUX IPOIIECCOB HA COCTOSHHUE MPUPOJHON M COIMAIbHON
Cpelbl, OCO3HAHHEM TJOOAJIBHOTO XapakTepa HJKOJOTUYECKUX MpoOJieMm;
OpUEHTAIlMel Ha MPUMEHEHUE MATeMaTUYECKUX 3HAHUW JUIs PEIICHUsS 3ajlady B
00JlTacTH  OKpYXKaloIllel cpenpbl, IUTAaHUPOBAHUS IIOCTYIIKOB M OIECHKH HX
BO3MOJKHBIX MTOCJIEACTBUM JIJIsI OKPY KAIOIICH CPEeIbI.

IleHHOCTH HAYYHOTO MO3HAHUS: _

c(hOpMUPOBAHHOCTBIO MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHUSA HAyKH H  OOIIECTBEHHOM  IPAKTUKH, ITOHHMaHUEM
MaTeMaTHYECKOW HAyKH Kak c]epbl 4YeloBEUeCKOW IesATebHOCTH, JTaroB €&
Pa3BUTHUS M 3HAYUMOCTH JJIA Pa3BUTHUS ITMBWIM3ALUM, OBJIAJCHUEM S3bIKOM
MaTeMaTUKU U MAaTeMaTUYECKOW KyJIbTypOW KakK CPEACTBOM IIO3HAHUS MUPa;
TOTOBHOCTBIO OCYIIECTBJISATh MPOCKTHYI0 WU MCCIIEA0BATENIBCKYIO JEATEIbHOCTD
WHJMBUAYAJIBHO U B TPYTIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble Pe3yJIbTaThl OCBOCHHS MPOTPAMMBI YUEOHOTO TMpeaMeTa
«Marematukay XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCAIbHBIMU
NO3HAGAMETbHBIMU  OCUCMBUAMY,  VHUBEPCATbHLIMU — KOMMYHUKAMUBHBIMU
OelcmeuUsIMU, YHUBEPCATbHLIMU Pe2YIAMUSHLIMU 0eUCMEUIMU.

1)  Vuueepcanvnvie  noznasamenwvhvie  Oeticmsus,  obecneuusaom
Gdopmuposarue 06a308bIX KOSHUMUBHBIX HNPOYECCO8 0OYYaowuxcs (o0ceoeHue
Memoo08  NO3HAHUSL — OKpYJyCaAlowe2o  Mupa,  NpuMeHeHue  J0SUYECKUX,
Ucce008amenbCKux onepayull, yMeHuil pabomams ¢ uHgopmayueti).

ba3oBble jornueckue aeicTBUs:

e BBIABIIATH U XapaKTEPU30BaTh CYIIECCTBEHHBIC MPU3HAKA MATEMATUYECKUX
OOBEKTOB, MOHATUN, OTHOUICHUH MEXAY MOHATUAMH; (OPMYIUPOBATH
OTIpeNeNICHUS]  TMOHSATWW; YCTaHABJIMBATh CYIICCTBEHHBIM  IPHU3HAK
KIaccu(uKaIy, OCHOBAaHWS JUIsi OOOOIIEHUS M CPAaBHCHHWS, KPUTECPUU
MIPOBOJIMMOTO aHAJIN3A;

e BOCIpPUHUMATH, (opmMynupoBaTh U  MNpeoOpa3OBBIBATH  CYXKACHUS:
YTBEPAWTEIbHBIE W OTPHUIIATEIbHBIC, CAWHWYHBIC, YaCTHBIC W OOIIWCE;
YCIIOBHBIE;

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



npemsiaraTh ~ KPUTEPUM  JJIS  BBISIBJICHHS ~ 3aKOHOMEPHOCTEH U
MPOTUBOPEUHH;

e JIeJaTh BBIBOJBI C HCITOJIB30BAaHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX H
WHIYKTUBHBIX YMO3aKITFOUCHHH, YMO3aKIIFOUCHHUH 110 aHAIOTHH;

e TPOBOJUTH CaMOCTOSATEITLHO JI0KA3aTehCTBA MaTEMaTUIECKUX
YTBEPXKJICHUM (TPsSMbIE U OT MPOTUBHOTO), BHICTPAUBATh apryMEHTAIIHIO,
MPUBOJNTH TPUMEPHI U KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
CYXKJIEHUS U BBIBOJIBI;

e BBIOMpaTh CHOCOO pemieHus y4eOHON 3amayu (CpaBHHBATh HECKOJIBKO
BApUAHTOB pEIIeHUs, BbIOMpaTh HauOoliee MOAXOAAIIUA C YYETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBaTeabcKue J1eiicTBUS:

e HCIOJBH30BAaTh BOMPOCH KaK MCCJIEAOBATEILCKUI MHCTPYMEHT MO3HAHUS;
dbopMyupoBaTh BOMPOCH], (UKCUpPYIOIIME MPOTUBOpEUre, MNpodiemMy,
yCTaHaBJIMBAaTh HWCKOMOE W  JaHHOE, (OpPMHUPOBATH  THIIOTE3Y,
apryMEHTHUPOBATH CBOIO TIO3UITUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSATEIEHO CIUTAHUPOBAHHBIN HKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIGHUIO OCOOEHHOCTEH MaTeMaTH4ecKOoro
o0beKTa, SBJICHHS, TIPOIECCa, BBIABICHUIO 3aBHCHUMOCTCH MEXIY
00BEKTaMH, SBICHHUSIMH, TIPOIECCAMU;

e CaMOCTOSITENBHO (HOPMYTUPOBATH OOOOIIEHUS M BBIBOJIBI 10 pe3yIbTaTaM
MPOBEAEHHOTO HAOIO/IEHUS, HCCIEOBaHUs, OIICHUBATH JOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUI;

e TPOTHO3MPOBATH BO3MOKHOE pPAa3BHTHE IMPOIECCa, a TAKKE BBIIBUTATH
MIPEANOI0KEHUS O €T0 PAa3BUTUH B HOBBIX YCIIOBHSIX.

Pa6ora ¢ undpopmanmeii:

e BBIABJIATH JACPUIUTHI MHPOPMAIIMH, JTaHHBIX, HEOOXOIUMBIX IJIs OTBETa
Ha BOIIPOC U JJIS PEIICHUS 3aa9H;

e BbIOMpaTh UWH(POpPMAIMIO U3  UCTOYHUKOB  PA3IUYHBIX  THUIIOB,
aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETHUPOBATH MH(OpPMAIUIO
Pa3TUYHBIX BUIOB M JOPM IIPEICTABIICHHUSI;

e CTPYKTYypHUPOBaATh WH(MOPMAITHIO, TIPEACTABIATh €€ B pasIWYHBIX (opmax,
WJUTIOCTPUPOBATH TpadUUuecKy;

e OIICHUBATH HaJEKHOCTD uHbopMaIuu 1o CaMOCTOSTEIILHO
c(hOpMYTUPOBAHHBIM KPUTEPHUSIM.

2)  VuueepcanvHvie KOMMYHUKAMUGHbIE  OeUCmBUs,  00ecnedusarom

chopMUpOBaAHHOCMb COYUATILHBIX HABLIKOS 00YUAIOUUXCHL.

Oo0menue:



BOCIPUHUMATh M  (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIIOBUSIMU M LIETSIMU OOIIEHUS; ICHO, TOYHO, TPAMOTHO BbIpa)kaTb CBOO
TOYKY 3pEHHSI B YCTHBIX U MUCHbMEHHBIX TEKCTaxX, /1aBaTh IMOSCHEHHUS IO
XOJly pelIeHus 33/1a4i, KOMMEHTUPOBATh MOJYyYEHHbIN pe3yJIbTaT;

B X0/ OOCY>KJeHHs 3a7aBaTh BOIPOCHI IO CYIIECTBY O0CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1a4uu, BbICKAa3bIBaTh UJI€U, HAICJIEHHbIE HAa TIOUCK
pELICHMs; COIMOCTaBIATh CBOM CYXKJIEHUA C CYXICHUAMH JPYTUX
YYACTHUKOB JUanora, oOHapy>KMBaTh Pa3IMuM€ U CXOJCTBO IO3HIIMI; B
KOPPEKTHOH Gopme popMyTupoBaTh Pa3HOIIACHs, CBOM BO3PAKECHHUS,
OPEJCTaBIsATh  pEe3yNbTaThl  pEeHIeHHs  3aJadd,  SKCIIEPUMEHTA,
UCCJIEIOBAHMS,  NPOEKTa;  CaMOCTOSTENIbHO  BbIOMpaTh  (opmat
BBICTYIUICHHUSA C YYETOM 33]1a4 MPE3EHTALMU U OCOOEHHOCTEN ayAUTOPHUH.

CoTpyaHu4ecTBO:

3)

NOHMMAaTh W HCHOJb30BaTh  MPEUMYILIECTBA  KOMAaHIHOM U
WHANBHUIYAIbHON paOOThHI MIPU PEIICHUH YUeOHBIX 3a/1a4; TPUHUMATH 11eJTb
COBMECTHOM JESATENbHOCTH, IUIAHUPOBATh OPraHU3aLUI0 COBMECTHOMN
paboThI, pactipeieNiaTh BUABI pabOT, JOTOBAPUBATHLCS, 00CYKAATh MPOIECC
U pe3yibTar paboTsl; 000011aTh MHEHHS HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B IPYNIOBBIX (popmax paboThl (00CyX1€HUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD)» W WHBIC); BBINOJHITH CBOIO YacTb pabOTBl U
KOOPAMHUPOBATh CBOM JIEHCTBUS C JPYIMMH WIEHAMH KOMAaH/IBI;
OLIEHMBATh KauyeCTBO CBOEr0 BKJIAaJa B OOIIMHA MPOAYKT MO KPUTEPUSM,
chOopMyIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

Yuueepcanvnvie  pezynamuenvie  Oeticmeus, obecneuusaiom

Gopmuposanue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKO8 TUYHOCTIU.
Camoopranusanus:

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

CaMOKOHTPOJIb:

BJIAJETh HaBBIKAMHU II03HABATEJIbHOM peduiekcun Kak OCO3HaHUs
COBEPILIAEMBIX JICMCTBUM W MBICIUTEIBHBIX MPOLECCOB, UX PE3YIbTATOB;
BIIAJICTh 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 OIICHMBATh COOTBETCTBHE pe3yJbTaTa IL€IU U YCIOBHUSIM, OOBICHSITH
IIPUYUHBI JTOCTH)KEHUS WIM HEJAOCTWKECHHUSA DPE3YJIbTAaTOB IEATEIBHOCTH,
HAXOJIUTh OMMOKY, JaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY.

ITPEAMETHBIE PE3YJIBTATDBI

10 KITACC

OnepupoBath MOHATUSAMH: TOYKA, IPSIMAasi, TUIOCKOCTb.

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

OnepupoBaTh MOHATHIMU: MMAPATIICTLHOCTD U MEPIIEHIUKYISIPHOCTD MPSIMBIX
Y TUIOCKOCTEMN.

KnaccudunmpoBate B3aMMHOE pPaCHOJOKEHHE MPSMBIX W TUIOCKOCTEH B
MIPOCTPAHCTBE.

OnepupoBaTh TMOHATHUSAMH: JBYTPAHHBIA YrOJ, TPaHW ABYTPAHHOTO YTIJa,
peOpo ABYTpaHHOTO yTia; JUHEHHBIM YroJl JBYTPAHHOTO YIJIa; TpajyCHas mepa
JBYTPAHHOTO yTJIa.

OnepupoBaTh TOHATHSAMH: MHOTOTPAHHHK, BBIMYKJIBIA W HEBBITYKIIBINA
MHOTOTPAaHHHK, 3JIEMEHTHI MHOTOTPaHHUKA, MPAaBUIILHBIN MHOTOTPAaHHUK.

Pacrio3HaBaTh OCHOBHBIE BHUABl MHOTOTPAHHHUKOB (MMHpaMuia; TpHU3Ma,
MPSIMOYTOJIbHBIN TIapaljIesienumne 1, Kyo0).

KnaccudumnmpoBaTh ~ MHOTOTpaHHHWKH,  BBIOMpasl ~ OCHOBaHHUS  JJIA
kimaccuukanuy  (BBITYKIbIE ¥ HEBBIMYKJIBIE MHOTOTPAaHHUKH, TPABUIbHBIC
MHOTOTPAHHHKH; TIPSIMBIC U HAKJIIOHHBIE TIPU3MBI, TTapaJUICICTTUIICbI ).

OnepupoBath MOHATUAMHU: CEKYIast INIOCKOCTh, CEUEHHE MHOTOTPAaHHUKOB.

OOBSACHATH IPHUHIIUIIBI IIOCTPOSHUS CEUEHUH, HCITONIb3YSI 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 TEOMETPUICCKUX BEIIMYUH MO 00pa3IaM WiH
QITOPUTMaM, TIPUMEHSISI W3BECTHBIC AHAIUTUYECKUE METOIbI TIPU PEIICHUHN
CTaHJAPTHBIX MATEeMATHYECKUX 3a7a9 Ha BBIYUCIICHUE PACCTOSHUNW MEXKITY JBYMSI
TOYKaMH, OT TOYKA JO TNPSIMOM, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEIINBAIOIIUMUCS TIPSIMBIMHU.

PemaTe 3a1aun Ha HAXOXKACHUE TEOMETPUUYECKHUX BEIIMUMH 1O 00pa3IaM Hin
QITOPUTMAM, TIPUMEHSISI W3BECTHBIC AHAIUTUYECKUE METOIbl TPU PpEIICHUN
CTaHIAPTHBIX MAaTEMaTHYeCKMX 3aJad Ha  BBIYUCICHHUE YIJIOB  MEXIY
CKPCIIMBAIOIMIUMHUCS ~ TPSIMBIMH, MEXIy TMNPsSIMOH ¥  IUIOCKOCTBIO, MEXKIY
MJIOCKOCTSIMH, JIBYTPAHHBIX YTJIOB.



Boruncnsate 00bEMBI U IJIOMAAN MTOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma,
nUpaMuja) € TMpUMEHEHUEM (QOpMyJ; BBIYUCIATH COOTHOLICHUS MEXIY
IIOLIAASIMU TOBEPXHOCTEHN, 00BEMaMU TOJ0OHBIX MHOTOI'PAHHUKOB.

OnepupoBaTh NOHATHUAMH: CUMMETpPUsS B IHPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH; LIEHTP, OCh U INIOCKOCTh CUMMETPUHU (DUTYPBHIL.

W3Bnekarp, mnpeoOpa3oBbIBaTh M HMHTEPHPETUPOBATH HH(MOpPMALMIO O
MPOCTPAHCTBEHHBIX T€OMETPUYECKUX (PUTypax, MPEACTaBICHHYIO HA YepTexax U
PUCYHKAX.

[IpumensaTy reomerpuyeckue (aKTbl Ui PEUICHUS CTEPEOMETPUUYECKUX
3aJ1a4, MPEANOIAraroIuX HECKOJIBKO IAroB PELICHHUs, €CIIM YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

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

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

[IprMeHATh MOJMYyYECHHBIE 3HAHMS HA IMPAKTHUKE: aHAJIU3UPOBATH DPEAIbHBIC
CUTyallud W IIPUMEHATb HW3YYEHHBIE IIOHATHsS B IPOLECCE IOUCKA PELICHUs
MaTeMaTHYecKu C(HOpPMYIHPOBAHHONW MPOOJIEMBbI, MOJAEIUPOBATh pEaJbHbIC
CUTyallul Ha S3bIKE T'E€OMETPUH, MCCIEAOBaTh IOCTPOCHHBIE MOJEIH C
MCII0JIb30BAHUEM F€OMETPUYECKUX MTOHATUI U TEOPEM, anmnapara ajireopbl; pemarb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM I€OMETPUYECKUX BEJIMUNH.

11 KVIACC

OnepupoBaTh MOHSATUSIMU: MWIMHAPUYECKAs MOBEPXHOCTh, 0O0Opa3yloIIne
UUAJTUHIPUYECKOW  MOBEPXHOCTH;  IWIMHAP;  KOHHMYECKas  MOBEPXHOCTb,
oOpa3yroIue KOHHIECKON TOBEPXHOCTH, KOHYC; c(hepruecKast IoBEPXHOCTb.

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

OOBSACHATH CITOCOOBI TTOJTYYEHHUSI TEJT BPAILICHHUS.

KnaccudunmpoBats B3auMHOE pacronoxeHne chepsl U MIOCKOCTH.

OnepupoBaTh NOHATUSAMHU: IIAPOBOM CETMEHT, OCHOBAHHME CETMEHTA, BHICOTA
CEerMEHTA; IapOBOM CJI0M, OCHOBaHWE IAPOBOTO CJIOS, BBHICOTA ITIAPOBOTO CJIOS;
LIapOBOU CEKTOP.

Beraucnsate  00BEMBI M TJIOMIAAM  TOBEPXHOCTEH TN  BpalieHUs,
TCOMETPUYECKUX TEJI C IPUMEHEHHEM (HOPMYIL.

OnepupoBaTh MOHATUSMH: MHOTOTPAaHHUK, BIHMCAHHBIM B cdepy H
OMHUCaHHBIK OKOJO cdepbl; cdepa, BOUCAHHAS B MHOTOTPAHHUK WJIM TEJIO
BpallCHUS.

BeIuuciaTh COOTHOIIEHUST MEXIY ITUIOMIAISIMH MOBEPXHOCTEH M 00BEMaMH
MOJIOOHBIX TEJI.



N3o6paxarh u3yyaemble (PUIYypbl OT PYKHM U C NPUMEHEHHEM IPOCTHIX
YepTEKHBIX NHCTPYMEHTOB.

BbINONHATH (BBIHOCHBIE) MJIOCKUE YEPTEXKHU U3 PUCYHKOB IPOCTHIX 00bEMHBIX
¢quryp: BUI CBEpPXY, COOKY, CHU3Y; CTPOUTh CEUEHHUS TEJ BpPAILCHHUS.

W3Bnekatb, WHTEPHPETUPOBATH W MpPeoOpa3oBbIBaTh HH(OpPMALMIO O
IPOCTPAHCTBEHHBIX M€OMETPUUECKUX (PUrypax, IPEICTaBICHHYIO HAa YepTekax U
PUCYHKAX.

OnepupoBaTh MOHATUEM BEKTOP B IIPOCTPAHCTBE.

BBIONHATE OEHCTBUSA CIIOKEHHMS BEKTOPOB, BBIYMTAaHUSA BEKTOPOB W
YMHOEHHS BEKTOpa Ha YUCIIO, OOBSICHITh, KAKUMHU CBOMCTBAMU OHM 00JIaAt0T.

IIpuMeHATh MpaBUiIo Napajuleenuea.

OnepupoBaTh NOHATUAMU: IEKAPTOBBI KOOPAWHATHI B IPOCTPAHCTBE, BEKTOD,
MOJYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATBI BEKTOPA, YIOJd MEXIY
BEKTOpaMU, CKAIIPHOE IIPOU3BEEHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBL.

HaxoauTte cyMMy BEKTOPOB M NMPOU3BEIAECHUE BEKTOPA HA YUCIIO, YTOJI MEXKITY
BEKTOPAMH, CKaJApPHOE IIPOU3BEICHUE, PpACKIAAbIBATL BEKTOPp IO JBYM
HEKOJUIMHEAPHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

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

Pemate mpocrelne reoMeTpUuyYecKUE 3a1adyd HAa NPUMEHEHUE BEKTOPHO-
KOOPAMHATHOI'O METOAA.

Pemwlare 3amaum Ha [0Ka3aTeslbCTBO MATEMAaTHYECKMX OTHOLICHMM W
HaXO0XJIeHWE F€OMETPUUECKUX BEJIUYMH 10 00pa3laM WM aJlrOpuTMam, MpUMEHss
M3BECTHBIE METO/IbI IIPU PEIICHUH CTaHAAPTHBIX MATEMAaTUYECKHUX 3a/a4.

[IppuMeHATP MpOCTEHININE NPOrPaMMHBIE  CpPEICTBA UM AJIEKTPOHHO-
KOMMYHMKAIIMOHHBIE CUCTEMBI IIPU PELICHUHU CTEPEOMETPUUECKUX 3a/1a4.

[IpuBoaUTH HpUMEPB MATEMATUYECKUX 3aKOHOMEPHOCTEH B IPUPOJE H
KU3HH, PACIIO3HABATH NIPOSIBJIEHNE 3aKOHOB T'€OMETPUHU B HCKYCCTBE.

[IpyMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTHUKE: aHAJIU3UPOBATH DPEAbHBIC
CUTyallud W IIPUMEHSATb HW3YYEHHBIE IIOHATHS B IPOLECCE IOUCKA PELICHUs
MaTeMaTHYecKu C(HOpPMYIHPOBAaHHONW MPOOJIEMBbI, MOJEIUPOBATh pPEaJbHbIC
CUTyallul Ha S3bIKE TE€OMETPUH, MCCIEAOBaTh IOCTPOCHHBIE MOJEIH C
UCII0JIb30BAaHUEM F€OMETPUUYECKUX MTOHATUI U TEOPEM, anmnapara ajireopbl; pemarb
IIPAKTUYECKUE 3a7a4M, CBA3AHHBIE C HAXOKICHUEM I€OMETPUYECKUX BEJIMUNH.



TEMATHYECKOE IINTAHUPOBAHUE
10 KITACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3/iesioB U TeM (ungposBbie)
KoHTpo/bHEI IIpakTH4eckue
n/n NPOrpaMMblI Bcero o0pa3oBaTe/bHbIC
e padoThbl padoTsbI
pecypcsl
1 BBeneHue B cTepeoMeTpuio 10
) [Ipsimble ¥ TIOCKOCTH B IIPOCTPAHCTBE. 12 1
[TapaniaenbHOCTb NPSAMBIX U INIOCKOCTEN
3 IlepneHIUKYISPHOCTD NMPSIMBIX U 12
IJIOCKOCTEN
4 VYTubl MeXAy NPSAMBIMH U TUIOCKOCTSIMH 10 1
5 MHOrorpaHHuKu 11 1
6 OOBEMBI MHOTOTPAaHHUKOB 1
7 IToBTOpEHME: CEueHUs, pACCTOSHUSA U YTJIbI 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 5 0




11 KIIACC

KoJsmn4yecTBo 4acoB DJIeKTPOHHBbIE

HanMeHnoBaHue pa3ie/ioB U TeM uudposbie
Ne i/m P KoHTpoJsbHBI IIpakTH4eckue (g )

MPOrpamMMmbl Bcero o0pa3oBaTte/ibHbIE

e padoThbI padoThI
pecypchl

Tena Bpamenus 12

OO0BEMBI TET 5 1

BekTopbl 1 KOOpAMHATHI B TPOCTPAHCTBE 10 1

[ToBTOpenue, o600IIEHNE, . 1

CHUCTeMaTU3alrs 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0







IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTHyeckue
padoThI

Jara
H3y4YeHH
s

DJIeKTPOHHbIE
muppoBbIe
oOpa3oBaTe/ibHbIE

pecypcsl

OcHOBHBIE IOHATHS CTEPEOMETPUN: TOUKA,
npsiMasi, MI0CKOCTh, IPOCTPAHCTBO.
[IpaBuna n3o0paxeHuss Ha pUCYHKAX:
N300pakeHHs TUIOCKOCTEH, MapaJlIeIbHbBIX
HpSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3KaA

IlonsaTus: MepeCCKarommecs mIoCKOCTH,
MNepecCKarommecs npsamast 1 miI0CKOCTb

[TonsTus: MepeceKarommecs mIoCKOCTH,
MNepeceKarommecs npsaMas 1 IiI0CKOCTh

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

HauanpHbIe cBeieHMs 0 KyOe U mupamuze,
uX pa3BépTKU U Mozaenu. CeueHns
MHOTOI'PAaHHHKOB

HavanbHble cBenieHus o Kyoe u nupamue,
ux pa3BépTKu U Mozenu. CedeHus
MHOTOI'DAaHHHUKOB

TToustie 00 akcMOMAaTHIECKOM
MOCTPOEHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPHUH U CIEACTBUS U3 HUX




[NousTHE 00 aKCMOMATHUYECKOM

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

9 IIOCTPOEHUHN CTEPEOMETPUHN: AKCUOMBI
CTEPEOMETPUU U CIEACTBUS U3 HUX
[TonsaTHE 06 aKCMOMATHYECKOM

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

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

12 IIPOCTPAHCTBE: NapajUIeIbHbIE IPSIMBIE B
IIPOCTPAHCTBE; NapaJUIEIbHOCTD TPEX
IPSIMBIX
[TapamienbHOCTh IPSIMBIX U IJIOCKOCTEN B

13 npoctpaHcTie: [lapaninenbHOCTh NPsAMON U
IUIOCKOCTH

14 VYTIbl ¢ cOHanpaBiIE€HHBIMUA CTOPOHAMHU

15 Yros Mexay NpsIMBIMU B TIPOCTPAHCTBE

16 Yroi Mexay NpsSIMBIMU B IIPOCTPAHCTBE

17 [TapannenbHOCTh IIOCKOCTEM:
napaJuleJIbHbIE IIIOCKOCTH

18 CBolicTBa napauielIbHbIX IIOCKOCTEHN

19 [Tpocreiiire npoCcTpaHCTBEHHBIE (PUTYPBI

Ha TJIOCKOCTH: TeTpasp, KyoO,




napaiCICIInIIC

20 [TocTpoenue ceuenuii

21 ITocTpoenue ceueHnit
KoHnTtponbHas padora o teme "[Ipsmbie u

22 IJIOCKOCTH B POCTPAHCTBE.
[TapanmienbHOCTb NPSAMBIX U IIIOCKOCTEN"
[leprieHAMKYASIPHOCTH MPSAMOUN 1

23 IUIOCKOCTH: NIEPIEHANKYJIIPHBIE TIPSIMBIE B
IIPOCTPAHCTBE

24 [IpsiMbIe mapasnienbHbIe U
NEPIEHIUKYJIIPHBIE K IJIOCKOCTH

75 [IpsimMble napajienbHble U
HEPIEHIUKYJIIPHBIE K IIJIOCKOCTH

26 [Ipu3Hak neprnesauKyJISpHOCTH IPSIMON U
IUIOCKOCTH

7 [Tpu3Hak neprneHuKyJIIpHOCTU IPSIMOU U
IUIOCKOCTH

73 Teopema o mpsiMON EPIICHANKYISIPHON
IUIOCKOCTH

29 Teopema o0 psIMOM NTEPIIEHANKYIIAPHOU
IUIOCKOCTH

30 Teopema o0 psIMOi ITEPIIEHAUKYIIAPHOU
IUIOCKOCTH
[lepnieniuKyIsIp ¥ HAKJIOHHBIE: PACCTOSHUE

31 OT TOYKH J0 INIOCKOCTH, PACCTOSIHUE OT
IIPSIMOM 10 IUIOCKOCTH

32 [TepnieHAUKYIISp M HAKIIOHHBIE: PACCTOSHUE




OT TOYKH JI0 THTIOCKOCTH, PaCCTOSTHUE 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 TJIOCKOCTBIO

36 JByrpaHHbIi yroJi, TMHEWHBIA YIoJl 1
JIBYTPaHHOT'O yIJia

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

38 IIPU3HAK NEPIEHIUKYJIIPHOCTH IBYX 1
IJIOCKOCTEN
[IepnieHIUKyYIAPHOCTD INIOCKOCTEN:

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

40 IIPU3HAK IEPIICHIUKYJIIPHOCTH IBYX 1
IIJIOCKOCTEN

41 Teopema 0 TpEX NEPHEHANKYIIAPAX 1

42 Teopema o TpEX nepneHAUKYIApax 1

43 Teopema o TpEx mepHeHANKYISIpAx 1

44 KonrtponsHast pabora o Temam 1




"IlepnieHAUKYJIAPHOCTD OPSIMBIX U
mIockocTe" u "Y il MeXAy NPSIMBIMU U
miockocTsmMu'"”

45

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

46

[Ipu3ma: n-yroapHas mpu3Ma; rpaHu 1
OCHOBAHUS IIPU3MBI; IIPsIMasi U HAaKJIOHHAs
pU3MbL; OOKOBAsI U MOJIHASI TOBEPXHOCTh
IIPU3MBI

47

[Tapamienenunen, TpsMOYrOJIbHbBIN
napajuIeIICuIIe] U €r0 CBOUCTBA

48

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

49

[TpaBuIbHBIE MHOTOTPAHHUKU: TIOHATHE
NPaBUIBHOTO MHOTOTPAHHUKA; IPAaBUIIbHAS
npy3Ma U paBUIbHAs MUPaMUIa;
npaBUiIbHAs TPEYroJbHAas MUpaMuia u
NpaBUIbHBIN TeTpasap; Kyo

50

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

51

CumMMeTpHsi B MPOCTPAHCTBE: CUMMETPUS
OTHOCHUTENIbHO TOYKH, MPSMOM, TIIOCKOCTH.
DEeMEHThl CHMMETPUHU B TUPaMUIaX,




napauiCICIMIcaax, rnpaBUIbHBIX

MHOTOTpaHHHKaX
5) Brruncnenue 351eMEHTOB MHOTOTPAaHHUKOB: 1
pé0pa, TuaroHasnu, yribl
[Tnomans 60KOBOM MOBEPXHOCTH U TOJHOM
53 MOBEPXHOCTH MPSIMOU TPU3MBI, TUIOIIATH 1
OCHOBaHUH, TeopeMa 0 OOKOBOM
MOBEPXHOCTHU MIPSIMON TIPU3MBI
[Tnomans 60KOBOM MOBEPXHOCTH U
54 MOBEPXHOCTHU MPABUILHOW MUPAMHUIBI, 1
TeopeMa O IIoHIaan OOKOBOH TOBEPXHOCTH
YCEUEHHOU MUPaAMUIbI
55 KonTponbhas paboTa no teme 1
"MHororpaHHuku"
56 [Tonusitue 06 00BEME 1
57 O06bEM upamMu/Ibl 1
58 O0bEM nupamMu bl 1
59 O0BEM TUpaMUIBI 1
60 O0BEM TUpaMUIBI 1
61 O06BEM IpU3MBI 1
62 O0BEM IpU3MBI 1
63 O06BEM npu3MBbI 1
64 KoHnTtponbHas padota mo teme "O0bEMBI 1
MHOTOI'PAaHHHUKOB"
[ToBTOpeHue, 06001IeHNE CCTEMaTH3ALINS
65 3HaHui. [locTtpoeHue ceueHuii B 1

MHOI'OI'PaHHHUKE




66

[ToBTOpeHmE, 0000IIEHNE CUCTEMATH3AITUS
3HaHUU. BeIunclieHne pacCTOSHUN: MEXTY
IBYMs TOYKaMU, OT TOYKH J0 TIPSIMOH, OT
TOUYKH JI0 MJIOCKOCTH, MEKIY
CKPEIIUBAIOIIUMUCS MPSIMBIMU

67

HtoroBast KOHTpoJIbHAs paboTa

68

IToBTOpeHue, 0000IEeHNE CHUCTEMATH3 AL
3HaHUU. BBIYKCIIEHHE YIIIOB: MEXKIY
CKPELIMBAIOIIMMHUCS IPSIMBIMH, MEXKY
IPSIMOM U INIOCKOCTBIO, IBYTPaHHBIX
YIJIOB, YTJI0B MEXY INIOCKOCTSIMH

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68




11 KIIACC

Ne ni/m

Tema ypoka

KoanuyecTBO 4acos

KonTtpoJbHble

Bcero
padoThI

IIpakTHyeckue
padoThI

Jara
H3y4YeHH
s

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

Cdepa u map: neHTp, paauyc, 1namerp;
TUIOIAb TOBEPXHOCTHU CeEpHhI

B3anmuoe pacnonoxeHue cepsl 1
IUIOCKOCTH; KacaTelbHask INIOCKOCTh K
cdepe; miomanb chepsl

N3o0pakenue cdepsl, mapa Ha
wiockoctu. CeueHus mapa

Hunmnaapuydeckas NHOBEPXHOCTD,
oOpa3syromue MUITHHIPHIECKOM
MOBEPXHOCTH, OCh IIWJIHHIPUICCKON
MTOBEPXHOCTH

Hununap: ocHoBaHUS U OOKOBast
MMOBEPXHOCTh, 00pa3yroImas 1 OCh;
IUIoIIaas OOKOBOM M IIOJIHOMN
MMOBEPXHOCTH

N300paxeHne NUIMHApa HA MIIOCKOCTH.
PazsépTka nununapa. Ceuenus

HMWIMHJpa (IUI0CKOCTHIO, apajlieIbHON
WJTU TIEPIICHAUKYJIIPHON OCH LIUITUHIPA)

Konnueckast noBepxHOCTh, 00pa3yroiiue
KOHHUYECKOU IMOBEPXHOCTU, OCh U
BEpIINHA KOHUYECKON MTOBEPXHOCTHU




Konyc: ocHoBaHue 1 BepIInHa,

8 oOpa3yromas 1 OCh; IO, OOKOBOU M
MTOJIHOW MTOBEPXHOCTH
VY ceu€HHBIN KOHYyC: 00pasyronue u

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

10 (TIOCKOCTHI0, MapauIeIbHON
OCHOBAHMIO, ¥ TUIOCKOCTBIO, MPOXOISIIEH
yepes3 BEpIIMHY)

1 KoMOuHanust Ten BpalieHus u
MHOT'OTPaHHUKOB
MHOrorpasHHuK, ONUCaHHbINA OKOJIO

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

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

14 O0BEM mIMHIpa, KOHYCa

15 O06bEM mapa u wiomaas chepsl
[Tomo6HbIE TeNa B MPOCTPAHCTRBE.

16 CooTHomIeHNsI MEXy IUIOIAIIMU
MOBEPXHOCTEH, 00hEMaMH MOTO0HBIX TET

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

18 BekTop Ha MmII0CKOCTH ¥ B IPOCTPAHCTBE

19 CrnosxeHue 1 BBIYMTaHHUE BEKTOPOB




20

YMHOKEHUE BEKTOpa Ha YUCIIO

21

Pasnoxenune BekTopa 110 TpéM
HEKOMIUIaHApHBIM BekTopaM. [IpaBuio
napaesenunesa

22

Pemienue 3amad, CBI3aHHBIX C
IIPUMEHEHUEM IIPAaBUII ACUCTBUH C
BEKTOPaMHU

23

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

24

Yron mexay Bekropamu. CkalspHoe
MIPOU3BEICHNE BEKTOPOB

25

Boruncnenue yrioB Mexy NpsIMbIMU U
IJIOCKOCTSIMU

26

KoopanHaTHO-BEKTOPHBIN METOT ITPU
pELIeHNU T€OMETPUUECKUX 3a7a

27

KonTponbHas padota o teme "BekTopsl
1 KOOPAMHATHI B IPOCTPAHCTBE"

28

[ToBTOpeHue, 06001IEeHNE 1
cucreMaTHu3anus 3HaHuil. OCHOBHBIC
¢burypsl, hakThl, TEOPEMBI Kypca
TUTAHUMETPUH

29

[ToBTOpeHue, 06001IeHNE U
cucreMaTru3anus 3HaHuii. OCHOBHbIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPHUH

30

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




IIAaHUMETPHUU U METOABI UX PCIICHUA

[ToBTOpenue, 06o0IIEHNE U

31 CUCTeMAaTH3alus 3HaHUN. 3a/1auu 1
TUTAHUMETPHUH U METOJIbI UX PEIICHHS
[ToBTOpeHmEe, 0600IIeHNE 1

0 cucremMaru3zanuus 3HaHuii. OCHOBHBIE i
¢burypsl, hakTel, TEOPEMBI Kypca
CTEPEOMETPHUH

33 HToroBasi KOHTpOJIbHAsA paboTa 1

14 [ToBTOpEeHME, 0000IIEHNE 1 1

cUCTeMAaTHu3aIus 3HaHUM

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

MHTEPHET
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