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MNOACHUTEJIbHAS 3AIINCKA

Pabouas mporpamma yueOHoro kypca «l'eomerpus» 6a30BOro ypoBHs AJis
oOyuarormuxcst 10 —11 xmaccoB pa3pabotana Ha ocHOBe DemepaabHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEAHETo O0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWM, NPEABABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, W TPAAWIMN POCCHICKOTO 0OO0pa3oBaHUS.
Peanuzarus mporpaMmbsl 00€CIIEUUBAET OBJIAJICHUE KIIIOUEBHIMU KOMIIETCHIIUSMU,
COCTABJISIIOUIMMU OCHOBY JIJII CaMOpPa3BUTHUSI M HENPEPHIBHOIO 00pa3oBaHUs,
IEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO MW I[IO3HABATEIILHOTO pa3BUTHUS
JUYHOCTU 00YyYarOIInXCsl.

HEJIX U3YUYEHUSA YYEBHOI'O KYPCA

BaxxHocTh yueOHOro Kypca TE€OMETPHUM Ha YpPOBHE CPEIHEro OOIIero
oOpa3oBaHMsl OO0YCJIOBJIEHA NPAKTHUUECKON 3HAYMMOCTBIO METaNpeIMETHBIX U
IPEIMETHBIX PE3yJbTAaTOB OOYUYEHUS I€OMETPUM B HAIPABICHUU JIHUYHOCTHOIO
pa3BUTHs OOy4aromuxcs, (popMHUpOBaHUS (YHKIMOHAIBHOM MaTeMaTHYECKOU
TPaMOTHOCTH, U3YYCHHUS APYTUX yUEOHBIX AUCUUILINH. Pa3Butre y o0yJarommxcs
MPAaBUJIBHBIX TPEICTaBICHUNA O CYIIHOCTH M TMPOUCXOXKICHHH TE€OMETPHUYECKUX
abcTpakuuii, COOTHOUIEHHHM PEaJbHOIO0 M HJI€ATBHOIO, XapaKTepe OTpPaKEHUs
MaTEeMaTUYECKON HayKOWl SBJIIEHMH M NPOLECCOB pPEAJbHOTO MHpa, MECTe
T€OMETPHUH B CUCTEME HAyK U POJIM MAaTEMAaTHYECKOTO MOJECITUPOBAHUS B HAYYHOM
MO3HAHUH U B MIPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MHUPOBO33PEHUS
yyaluxcs, a TakKe KauecTB MBIIIJICHHUS, HEOOXOAMMBIX [UIs aJanTalud B
COBPEMEHHOM OOIIECTBE.

['eomeTpus siBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHErO
oOmero oOpa3oBaHHs, Tak Kak oOOECrneyMBaeT BO3MOXKHOCTh H3Y4YEHUs Kak
JTUCIHUIUIMH €CTECTBEHHO-HAYYHON HAMpPaBICHHOCTH, TaK M TYMaHUTaAPHOH.

Jlormueckoe MbIlUIeHHE, (HOPMUPYEMOE MpPU H3YYEHHU OOYYaroIUMUCS
HNOHSTUWHBIX OCHOB F€OMETPHUU U TOCTPOECHUH LIENOYKHU JIOTHUECKHUX YTBEPIKICHUN
B XOJ€ pEIIECHUS TEOMETPUYECKHX 3a7ad, YMEHHE BBIABUTATH M OMPOBEPraTh
TUIIOTE3bl HETOCPEICTBEHHO HCIMOJB3YIOTCS MPH PEIICHWH 3a]a4 e€CTECTBEHHO-
HAYYHOTO IIMKJIa, B YaCTHOCTHU U3 Kypca (pu3mku.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYLIECTBEHHYIO POJIb BO
BCEX 00JacTsIX AeSITeIbHOCTU uenoBeka. OpHeHTalus 4YelloBeKa BO BPEMEHH U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHE €ro COIMaabHOro ObITHSA, (opMma
OTPaKEHHUsI OKPYXKAIOIIET0 MHpA, YCJIOBHUE YCIEUTHOTO TMO3HAHWUS U aKTUBHOTO
npeoOpazoBaHusl  JAeUCTBUTENBHOCTH.  OmnepupoBaHUE  MPOCTPAHCTBEHHBIMU
oOpa3zamMu OOBEIUHSET pa3Hble BUIbl YYEOHOW U TPYIAOBOM J1€ATEIHHOCTH,
SBIISIETCS OJAHMM M3 TNMPO(PECCHOHANIBHO BAXKHBIX KAadecTB, MOATOMY aKTyallbHa
3ajaya (GOpPMUPOBAHUS y OOYYaAIOIIMXCS MPOCTPAHCTBEHHOTO MBIIIJICHUS Kak



Pa3HOBHIHOCTH OOpA3HOTO MBINUICHHSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOATOTOBKE K MPAKTUYECKOU IEATEIIbHOCTH IO MHOTUM HANPABICHUSM.

[leas ocBoeHmst mporpaMMbl ydeOHOro Kypca «l'eomerpusi» Ha 06a3oBOM
ypoBHE 00yueHus — o0O1eoOpa3oBaTelibHOEé U OOIIEKYJIbTYpHOE pa3BUTHE
oOydarommxcss  4yepe3  oOecriedeHHe  BO3MOXKHOCTH  MPUOOpETeHuss |
WCMOJIb30BAaHUA CHCTEMATUYECKUX TIE€OMETPUYECKUX 3HAHMM W JCHUCTBUI,
cnenupUIHBIX TEOMETPUH, BO3MOKHOCTH YCIIEITHOTO MPOI0JDKEHUS 00pa30BaHMUS
M0 CTIEIMAIIBHOCTSIM, HE CBA3aHHBIM C MPUKIIAIHBIM UCTIOIH30BAHUEM F€OMETPHUHU.

[Iporpamma 1o reomMeTpud Ha ©0a30BOM YpOBHE NIpeJHAa3HAdYeHa JIsl
OoOy4JaronMxcst CpeHEN IIKOJIbI, HE UCIBITHIBABIIMX 3HAYUTEIBHBIX 3aTPYyIHEHUN
Ha YPOBHE OCHOBHOTO 00mIero obpazoBanms. Takum oOpazoM, oOydarommuecs: Ha
0a30BOM YpOBHE MIOJDKHBI OCBOUTH OOIIHE MATEeMAaTHYECKUE YMCHHUSI, CBSI3aHHBIC
co crenu@uKod TEeOMETPUHM U HEOOXOAUMBIE [JIi JKM3HU B COBPEMEHHOM
obmiectBe. Kpome 3TOro, oHM MMEIOT BO3MOKHOCTb HU3YyYUTh T'€OMETPHUIO OoJiee
r1y0OKO, €cii B JajbHEWIleM BO3HUKHET HEOOXOJUMOCTh B TE€OMETPUUYECKHUX
3HaHUAX B MPO(ECCUOHAIBHON NESITETHLHOCTH.

JlocTH)keHHE LeIM OCBOEGHHMS MpPOrpaMMbl OOECIIEUMBAETCS PpEUICHUEM
COOTBETCTBYIOIIMX 3anad. [IpropureTHbIMM 3aJadyaMyd  OCBOEHHS  Kypca
«I"'eomeTpun» Ha 6a30B0oM ypoBHE B 10—11 kiaccax sBISIOTCS:

e (opMupOBaHUE TMPEJCTABICHUS O TEOMETPUU KaK YacTH MHUPOBOM

KYJBTYpPbI U OCO3HAHUE €€ B3aUMOCBSI3U C OKPYKAIOIIUM MUPOM;

e (opmMupoBaHuEe NpeACTaBICHUS O MHOTOTPAHHUKAX W TeJaX BpalleHUs
KaK O BOKHEHIIMX MAaTEMATHYECKUX MOJENSAX, MO3BOJSIONIUX OMKCHIBAThH
Y U3y4aTh pa3HbI€ SIBJICHUS OKPYKAIOIIETO MUPA;

e (QopMuUpOBaHHME YyMEHHUSI paCIO3HABATh Ha YEPTEkKaX, MOJACISIX U B
pealbHOM MHPE MHOTOTPAHHUKH U TeJIa BPAILICHHUS;

e OBJAJCHUE METOJAMH PEIICHMS 3aJlady Ha MOCTPOCHHS Ha M300paKEHUIX
MPOCTPAHCTBEHHBIX PUTYD;

e (QopMHuUpOBaHHUE YMEHHUS OMNEPUPOBATH OCHOBHBIMH TOHATUSIMU O
MHOTOTPAHHHUKAX U TeJlaX BPAIlleHUsI U UX OCHOBHBIMU CBOMCTBaMU;

e OBJIAJICHHE  QJIFOPUTMAaMU  PEIICHUS  OCHOBHBIX  THUIIOB  3ajad,
dbopMHupoBaHUEe yYMEHHUS  TPOBOJIUTH  HECJOXKHBIE  JIOKAa3aTelIbHBIC
paccykJ€HUs B XOJI€ PEUICHUS CTEPEOMETPHUECKUX 3ajay M 3aJay C
MPAKTUYECKUM COJIEPKaHUEM;

e pa3BUTHE WHTEJJICKTYaJbHbBIX u TBOPYECKHUX CIOCOOHOCTEM
OoOy4JarommMxcs, IMO3HAaBAaTEIbHOM  aKTUBHOCTH, HCCIEAOBATEIIbCKUX
YMEHHM, KpUTUYHOCTU MBIIUICHUS;

e (opmupoBanue GyHKIIMOHATBHOM rPaMOTHOCTH, pEJIEeBaHTHOM
r€OMETPUHU: YMEHHME pAclo3HaBaTh TMPOSBICHHUS T'€OMETPUYECKUX



NOHATUH, OOBEKTOB M 3aKOHOMEPHOCTEl B pPEaJbHBIX KU3HEHHBIX
CUTyallUsiX M MpPHU M3YyYEHUU IPYIHMX Y4EOHBIX MPEAMETOB, MPOSBICHUS
3aBHCHUMOCTEHl W 3aKOHOMEpHOCTEeH, (OpMynIHpoBaTh HUX Ha S3bIKE
r€OMETPUM U CO34aBATh TEOMETPUUECKHE MOIEIH, TPUMEHITh OCBOCHHBIN
F€OMETPUYECKHUM amnmapar [Js PElEHUs NPaKTHUKO-OPUEHTUPOBAHHBIX
3aJ1a4y, HHTEPIIPETUPOBATh U OLIEHUBATH MTOJIYYEHHBIE PE3YJIbTATHI.

OTIUYUTENEHON OCOOCHHOCTHIO MPOTPAMMBI SIBISICTCSI BKJIIOYEHHE B KYypC
CTEPEOMETPUM B HAYalle €ro W3y4YeHWs 3aJad, pelIaeMblX Ha YPOBHE
WHTYUTUBHOTO MO3HAHUS, U ONPEICIEHHBIM 00pa3oM opraHu30BaHHast paboTa HaJ
HUMH, 4YTO CHOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO U MPOCTPAHCTBEHHOTO
MBIIUIEHUS, CTUMYJUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JNAIIbHEUIIIEMY U3YUYEHHIO MPEIMETA.

[Tpenmnourenue oTAAETCA HAMISIHO-KOHCTPYKTUBHOMY METOAY OO0Y4YEHHs, TO
€CTh TEOPETUYECKHE 3HAHUS MMEIOT B CBOEH OCHOBE YYBCTBEHHOCTH IPEIMETHO-
MIPAKTUYECKOM JEATENbHOCTA. Pa3BUTHE NPOCTPAHCTBEHHBIX NPEACTABICHUN Yy
yYalllUXCsl B Kypce CTEpPEOMETPUU MPOBOAMTCS 3a CUET pEIIEHUs 3aJady Ha
CO3JaHUE€  NPOCTPAHCTBEHHBIX O00pa3oB W  33Jad Ha  ONEpPUPOBAHHE
IPOCTPAHCTBEHHBIMU oOOpa3amu. Co3naHue oOpa3a NPOBOAUTCA C OMOPOW Ha
HarJIsgHOCTh, @ ONEpUpPOBaHME O0pa3oM — B YCIOBUSX OTBJIEYEHUS OT
HAIJISIHOCTH, MBICIIEHHOTO U3MEHEHHMSI €r0 UCXOAHOTO COJIEP KAHUS.

OcHoBHBIE copaepikaresbHble TUHUN Kypca «['eomerpum» B 10—-11 kiaccax:
«MHororpanHukn», «IIpsiMbple U TUNIOCKOCTH B NPOCTPAaHCTBE», «Tena BpameHus»,
«BEeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JIOTUUECKUX YMEHUMN
pacnpenensieTcss He TOJBKO II0 COAEP)KAaTENbHBIM JIMHHMSIM, HO M IO ToJaM
oOy4eHHUs Ha YPOBHE CpPEHEro 00IIero oopa3zoBaHusl.

Copepxanrne 00pa3oBaHMs, COOTBETCTBYIOLIEE NPEIMETHBIM pPE3yJibTaTaMm
OCBOEHHUSl paboueil mporpamMmbl, pacHpeleN€éHHbBIM 10 ToAaM OO0y4yeHwus,
CTPYKTYPUPOBAHO TakUM o0Opa3oM, 4YTOOBl OBJIAJEHUE TE€OMETPUUYECKUMU
MOHATUSIMU Y HaBBIKAMH OCYIIECTBIISUIOCH MOCJIEI0BATEIBLHO U MOCTYNATENbHO, C
COOJII0JIEHNEM MPUHIIMIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAINCH B
OOLIYI0 CHCTEMY T'€OMETPUYECKUX MPEACTABICHUN OOy4YarOIIMXCA, pACIIUpss U
yrayOnsis e€, o0pasyst MpoYHbIe MHOKECTBEHHBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEGHOM IIVIAHE

Ha u3yuenue reomerpumn orBoautes 2 daca B Henemo B 10 kimacce u 1 gac B

Henento B 11 kitacce, Bcero 3a Ba rojia ooyuenus - 102 yueOHbIX yaca.



COAEPKXAHUE YYEBHOI'O KYPCA
10 KJIACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OcCHOBHBIE  TIOHATHA  CTepeoMeTpuu. Touka, TpsAMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiTHE 00 AaKCMOMATUYECKOM IOCTPOCHUU CTEPEOMETPHUHU:
aKCHUOMBI CTEPEOMETPHUU U CIEJCTBUS U3 HUX.

B3aumHoe pacnosio)keHue MpsSMbIX B MPOCTPAHCTBE: IE€PECEKAIOLIUEcs,
napajulelibHble M CKpelmuBarommecs npsmbie. [lapaienbHOCTh NpsAMBIX U
IJIOCKOCTE B MPOCTPAHCTBE: MAPAJUIEIbHBIE TMpPsAMBIE B MNPOCTPAHCTBE;
MapajuieIbHOCTh TPEX MPAMBIX; MAPAIIIETBHOCTh MPAMOW M IUIOCKOCTH. YTIIBI C
COHAIPaBJICHHBIMU CTOPOHAMH; Yroid MEXIy NpsIMBIMA B IPOCTPAHCTRBE.
[TapauienbHOCTH IJIOCKOCTEM: MapayIeIbHbIC ITOCKOCTH; CBOKWCTBA
napajiebHbIX TUIockocTel. [IpocTteifine mnpocTpaHCTBeHHbIE (UTYyphl Ha
IJIOCKOCTH: T€TPpa’ap, KyO, mapaiesenumne]; TOCTPOCHUE CEUCHUH.

[leprieHIUKYJISIPHOCTh MPSIMOM U TUIOCKOCTH: NIEPIEHIUKYJISIPHbBIE TIPSIMbIC B
MPOCTPAHCTBE, NpPsIMbIE MapaJUieIbHbIE W TEPICHAUKYJSIPHBIE K IUIOCKOCTH,
MpU3HAK MEPHEHAUKYIIPHOCTA TMPSIMOM U IUIOCKOCTH, Teopema O MpsSMOM
MEPIEHIUKYJIAPHONW MIOCKOCTH. YTIIBI B IMPOCTPAHCTBE: YroJl MEXKAY MPSIMOM U
IJIOCKOCTBIO;  ABYTPAHHBIM  yroJji, JIMHEHHBIA Yroa JIBYTpaHHOTO  yIJa.
[leprieHIUKYJISIp U HAKJIOHHBIE: PACCTOSIHUE OT TOYKHU JI0 TIJIOCKOCTH, PACCTOSTHUE
OT MNpAMOM 10  TUIOCKOCTH,  TPOEKIUs  (QUrypel Ha  IUIOCKOCTb.
[leprieHIUKYISIPHOCTh ~ TUIOCKOCTEH: TMPU3HAK  NEPHEHIUKYISIPHOCTA  JIBYX
IocKocTer. TeopeMa o TpEX MepreHINKYIIpax.

MHoOrorpaHHuKH

[loHaTrie MHOTOTpaHHUKA, OCHOBHBIE 3JIEMEHTHl MHOTOIPAHHUKA, BBIMYKJIbIC
Y HEBBIMTYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOTrorpanHuka. [Ipusma: N-yroiapHas
pU3Ma; TPAaHU W OCHOBAHUS MPHU3MBIL; MpsAMas U HAKIOHHAs MPU3MBI, OOKOBas U
MoJIHAas MOBEPXHOCTh MIPU3MBI. [Tapannenenunen, NPSIMOYTOJIbHBIN
napajuiesienunes U ero cBoicta. Ilupamupa: N-yronpHas nupamujaa, rpaHd U
OCHOBaHHWE MUPaMUbl, OOKOBAs U MOJHAS MOBEPXHOCTh MUPAMUIBL;, PABUIIbHAS U
yced€HHasi mnupamMuga. OJIEMEHThl TpuU3Mbl W nupamuibl. [IpaBusnibHbIC
MHOTOTPAHHHUKU: MOHATHE MPAaBUIBHOIO MHOTOIPAHHUKA; MpaBUJIbHAS MpU3MaA U
NpaBWIbHAs MHUpPaAMHJIA; NpaBUJIbHAs TPEYroJibHasi MHUpPaMHUAA W TPaBUIIbHBIN
terpadap; kyO. IlpencraBieHue O TMPaBWIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaeKadip u ukocadap. CeueHus Mpu3Mbl U TUPAMU/IBI.

CumMeTpuss B IIPOCTPAHCTBE: CUMMETPHSI OTHOCUTEIBHO TOYKH, MPIMOM,
IJIOCKOCTU.  DJEMEHThl CUMMETPUM B MNHpaMuAax, Napajuiesenuneaax,
MPaBWJIbHBIX MHOTOTPAHHHUKAX.



Bbluucienue 31€MEHTOB MHOTIOTPAaHHUKOB: pEOpa, JHMaroHald, YIJIbL.
[Tnomans OOKOBOM MOBEPXHOCTH U TOJHOM MMOBEPXHOCTH NPSIMON MPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSAMOM IPU3MBIL
[Tnomans OOKOBOM TIMOBEPXHOCTH U TOBEPXHOCTU NPABWIHLHOM MUPaMUIBbI,
TeopeMa O IUIomaad yceuéHHoW mnupamuiabl. [lonstue o0 o0véMe. OO0BEM
MAPaAMU/IbI, TPU3MBI.

[TomoGubie Tenma B mpocTpaHcTBe. COOTHOIICHUS MEXIY IUIONIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

11 KJIACC

Tesia Bpalmenus

[Hunuaapuyeckast MOBEPXHOCT, oOpa3yrormiue LHUAJIMHIPUIECKON
NOBEPXHOCTH, OCh LWJIMHIPUYECKON MOBEpXHOCTU. LlWimHIOp: OCHOBaHUA U
OOKOBasi MOBEPXHOCTb, OOpasyroliass W OCh; IUIOMAAhr OOKOBOW M IOJIHOM
IIOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yroliie KOHUYECKON MOBEPXHOCTH, OChb U
BEpIIIMHA KOHUYECKOW moBepxHOCTH. KOHyC: OCHOBaHME U BeplMHA, 00Opa3yrolias
U OCh; IUIOIIAAhr OOKOBOM M TMOJHOW TMOBEPXHOCTH. YCEUEHHBI KOHYC:
oOpasymolre U BbICOTa; OCHOBaHMS U OOKOBasl TIOBEPXHOCTb.

Cdepa m map: 1HeHTp, paguyc, AMAMETpP; IUIOMIAIb IMOBEPXHOCTU C(HEPHI.
B3auMHoe pacnionoxenue cepsl U IIOCKOCTH; KacaTellbHasl INIOCKOCTh K cdepe;
JI011a/1b ChEpPHI.

N300paskeHne Ten BpallleHus Ha TIIOCKOCTH. Pa3BépTka UIMHIpa U KOHYyCA.

KoMmOuHanuun Tenm BpalieHHWss U MHOTOTPAHHUKOB. MHOTOTpaHHUK,
ONMMCAHHBIA OKOJIO cdephl; cdepa, BNHUCAHHAS B MHOTOTPAHHUK, WU TEJO
BpalleHUS.

[Tonsarue 00 06BEMe. OCHOBHBIE CBOMCTBA 00bEMOB Tel. Teopema 00 00bEME
OpsIMOYTOJIBHOTO TMapajiienenuneaa M cienctsus u3 He€. OO0bEM HUIMHApA,
koHyca. O0BEM 11apa u miomaab chepsl.

[lonoGHbeie Tena B mpocTtpaHcTBE. COOTHOLIEHUS MEXAY IUIOHIAAsIMU
MOBEPXHOCTEHN, 00BEMaMU NTOT0OHBIX TEJL.

Ceuenus mwimMHapa (TapaJyIebHO M TNEPHEHAMKYJISIPHO OCH), CEUCHHUS
KOHyca (MapajijieIbHOE OCHOBAaHUIO M MPOXOJsIIEe uYepe3 BEpIINHY), CEUCHUs
uiapa.

BeKkTOpbI M KOOPAMHATHI B IPOCTPAHCTBE

BekTop Ha mIockocTH U B mpocTpancTBe. CI0KEHNE U BHIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4ucio. Pa3ioxkeHue BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBwiio mnapamnenenunena. PelmieHwe 3amay, CBSI3aHHBIX €
IIPUMEHCHUEM TMPAaBUJI JCUCTBUUA C BeKkTopamu. lIpsamoyronpHas cucrema
KoopauHat B mpoctpaHcTBe. Koopamnatel BekTopa. Ilpocreitmme 3amaun B



KOOpAMHATaxX. YTrosl Mexay BekTopamu. CkalspHOE MPOU3BEIECHUE BEKTOPOB.
BriuncneHne yrioB MEXIy MPSMbIMU U TJIOCKOCTAMHU. KOOpAHMHATHO-BEKTOPHBIMA
METOJ TP PEIICHUU T€OMETPUUECKUX 3a]1ay.

IIJTAHUPYEMBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUS MPOrPaMMbl Y4EOHOTO MpeaMeTa
«MareMaTuka» XapaKTepU3yrTCs:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHPOBAHHOCTHIO TPAKIAHCKON MO3UIIMU 00YYAIOIIErocsi Kak akKTUBHOTO
W OTBETCTBEHHOI'O 4Yi€Ha POCCUHCKOro OOIIecTBa, NPEJICTABICHUEM O
MaTEMaTUYECKUX OCHOBaX (PYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUH,
MpoLeTyp TpaXITaHCKOTO oOmecTBa (BBIOOPHI, OMPOCHI W TP.), yYMEHHEM
B3aMMO/JICHCTBOBAaTh C COIMAJbHBIMA HWHCTHUTYTaMHM B COOTBETCTBHM C HX
GyHKUUSIMU ¥ HA3HAYCHUEM.

IlaTpuoTrn4yeckoe BOCIIUTAHME:

c(hOpMUPOBAHHOCTHIO POCCUICKON IpakIaHCKOW UJICHTUYHOCTU, YBAKECHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKOW MaTEMAaTHKHU, IICHHOCTHBIM OTHOIIIEHUEM K
JOCTUKEHHUSIM POCCUHUCKUX MAaT€MaTUKOB U POCCUUCKON MAaTeMaTUYECKOW IIKOJIbI,
K HCIOJB30BAHUIO 3THUX JOCTHKEHUW B JPYrMX HayKax, TEXHOJOTHUAX, cdepax
SKOHOMHUKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSL:

OCO3HAaHHEM JTyXOBHBIX LEHHOCTEU POCCHUICKOTO Hapoa;
c(OPMHPOBAHHOCTHI0O  HPABCTBEHHOTO  CO3HAHMSI, OTUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MPUMEHEHUEM JOCTUKEHUW HAYKU U JIESTEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIajJa B TOCTPOCHHUE YCTOMUMBOTO OYIYIIETO.

JcTeTH4ecKoe BOCIIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi ICTETUKY MAaTEeMaTUYECKHUX
3aKOHOMEPHOCTEM, O0OBEKTOB, 3ajad, PEIIEHHN, paCCyXICHUM;
BOCIIPUUMYHMBOCTBIO K MATEMAaTUYECKUM aCIeKTaM pa3JInuHbIX BUJOB UCKYCCTBA.

duznyeckoe BOCIUTAHKE:

c(hOpMUPOBAHHOCTHIO YMEHHUSI TMPUMEHSATh MaTeMaTUYECKHE 3HAHUA B
WHTEpecax 37J0pOBOTO U O6e30macHOro oOpa3a KM3HU, OTBETCTBEHHOT'O OTHOIICHUS
K CBOEMY 3JI0POBBIO (3I0pOBOE MHUTAHHE, COATAHCUPOBAHHBIN PEXUM 3aHATHNA U

OTHbIXa, peryispHas ¢busnueckas aKTUBHOCTb); (bu3nuecKoro
COBEPILIEHCTBOBAHMS, npu 3AHATHUIX CHIOPTUBHO-03/I0POBUTEIHHOM
JEATEIBHOCTBIO.

Tpynosoe Bocnuranue:
TOTOBHOCTBIO K TPYZy, OCO3HAHUEM IIEHHOCTH TPYOJIOOWS; UHTEPECOM K
pa3muuHbIM  chepam  NPOodEeCCHOHAIBHOW  JIESITEIBHOCTH,  CBA3aHHBIM  C



MaTEMaTUKOW W €€ MPWIOKEHUSIMHU, YMEHHUEM COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynymeir mnpodeccnrn W Ppeamu3oBBIBaTh COOCTBEHHBIC >KH3HEHHBIC ILJIAHBI,
TOTOBHOCTBIO M  CHOCOOHOCTBIO K MAaTeMaTUYEeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HA MPOTSHKEHUU BCEU MKU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MaTEMaTUYECKON HAIIPABICHHOCTH.

JIKOJIOTHYECKOe BOCIIMTAHUE:

c(hOPMHPOBAHHOCTHIO DKOJIOTHYECKON KYyJIbTYpbl, MMOHHUMAHHEM BIIWSHHUS
COLIMAJIbHO-DPKOHOMHUYECKHUX MPOIECCOB HAa COCTOSHUE MPUPOTHON M COLUATBHOM
Cpellbl, OCO3HaHUWEM TIJ00aJbHOTO XapakTepa HSKOJOTMYECKUX Mpoldem;
OpUEHTallMel Ha MPUMEHEHHE MAaTeMaTHMYeCKUX 3HAHWM [JIsS pelieHus 3ajaad B
0o0JaCTH  OKpY)KAIOMICH Ccpeipl, ITUTAHUPOBAHUS TIOCTYNIKOB H OIICHKA WX
BO3MOYKHBIX TTOCJICICTBUM VISl OKPYKAIOMIEH CPEIbl.

LleHHOCTH HAYYHOI0 TIO3HAHMS:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTHS HAyKH W  OOIICCTBEHHOW TMPAKTUKH, IMOHUMaHUEM
MaTEeMaTHYeCKOH HayKd Kak cdepbl YeIOBEUYECKOW ESITCIBHOCTH, ITAaroB €€
pa3BUTHS M 3HAYUMOCTH JJIsi PA3BHTHs I[MBWIM3AIMW; OBJAJACHUEM S3BIKOM
MaTeMaTUKH M MaTEMaTUYECKOM KyJIbTYpOM KaK CpEICTBOM IIO3HAHHS MUPA;
TOTOBHOCTBIO OCYIIECTBIISITh MPOCKTHYIO M HCCIEAOBATENIbCKYIO JIEATEIbHOCTh
WHIUBUTyaJIbHO U B TPYIIIIE.

METANIPEJMETHBIE PE3YJIBTATbDI

MeTtanpenMeTHble Pe3yJbTaThl OCBOCHUS IMPOTpaMMbl Y4eOHOro MpeameTa
«Marematuka XapaKTEpU3yHOTCs OBJIAJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUSAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elcmeusMu, YHUBEPCANbHbIMU Pe2YIAMUSHBIMU OCUCBUIMU.

1)  VYuueepcanvnvie  noznasamenvmvie  Oeiicmsus, — 0becneuusarom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarouuxcs (oceoenue
Memo008  NO3HAHUA ~ OKpYJCarowe2o  Mupa;,  npumeHeHue  Jl02U4ecKux,
Uccne008amenbCKux onepayull, ymeHuil pabomams ¢ uHgopmayueti).

ba3oBble jornueckue aeiicTBUI:

e BBIABIIATh U XapaKTEPU30BaATh CYIICCTBEHHBIE MPU3HAKA MAaTEMaTHICCKUX
OOBEKTOB, TOHSATUN, OTHOLIEHUH MEXAY MOHATUAMH, (HOPMYIHPOBATH
OTIpEJICICHUS]  TOHSATUN; YCTAHABIMBATh CYIIECTBEHHBIM  TMPHU3HAK
KJaccu(ukanmy, OCHOBaHUA JUIsi OOOOIIEHUS W CpaBHEHUSA, KPUTEPHUH
IPOBOIMMOTO aHAIIN3a;

e BOCIpPUHUMATH, (opMyIUpoBaTH W  MPEOOPa30OBHIBATH  CYXKJICHHUS:
YTBEPAUTEIbHBIE W OTPHUIIATEIbHBIC, CAWHUYHBIC, YACTHBIC U OOIIHE;
YCIIOBHBIE;



e BBISBIATH  MAaTEMAaTHUYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTtuBopeursi B (aKkTax, MAaHHBIX, HAONIOJACHHUSIX U YTBEPKICHHSIX;
npejiaratb ~ KpUTepUM  JJIsl  BBIABICHUS ~ 3aKOHOMEPHOCTEM U
MIPOTUBOPEUNH;

e JleJaTh BBIBOJBI C HCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JIETYKTUBHBIX WU
WHYKTUBHBIX YMO3aKJIIOUEHUH, YMO3aKIIOUEHUH 110 aHAJIOTHH;

e IPOBOJHUTH CaMOCTOSITEIIBHO J0Ka3aTeIbCTBA MaTEeMaTUYECKHUX
YTBEPKJICHUM (MPsSIMbIE U OT MPOTUBHOIO), BHICTPAUBATh APTYMEHTAIIMIO,
OPUBOAUTH TPUMEPHI M KOHTPIPUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CY>KJICHUS U BBIBOJIBL;

e BbIOMpaTh CcHOCOO pemeHus y4eOHOM 3agauv (CpaBHHUBATh HECKOJBKO
BApUAHTOB peIIEHUs, BBIOMpATh HamboJee MOAXOAAIMN ¢ Yy4ETOM
CaMOCTOATENILHO BBIJICTIEHHBIX KPUTEPHUEB).

ba3oBble uccienoBareJbcKue JeHCTBUA:

e HCIIOJb30BAaTh BONPOCHI KaK MCCIENOBATENbCKUI MHCTPYMEHT MO3HAHMUS;
(GbopMyIMpoBaTh BOMPOCHI, (UKCUPYIOLIUME MPOTHBOpPEUYUE, NPOoOIeEMYy,
yCTaHaBJIMBaTh HCKOMOE W  JaHHOe, (OpMUPOBATH  THUIIOTE3Y,
apryMEHTHPOBaTh CBOIO MO3ULIHUI0, MHEHHUE;

e TPOBOJUTH CaMOCTOSITEIIEHO CILJITAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBIICHHIO OCOOCHHOCTEH MAaTeMaTH4eCKOro
OOBEKTa, SABJICHMS, TMPOLECCA, BBIIBICHUIO 3aBUCUMOCTEH MEXKIY
00BEKTaMH, SBJICHUSIMH, IPOIIECCAMU;

e CaMOCTOSITENIBHO (hOPMYIMPOBATH OOOOIICHHS U BBIBOJBI IO PE3YJIbTATaM
MPOBENEHHOTO HAOJIOEHUS, WCCIEAOBAHMS, OLICHUBATh JOCTOBEPHOCTD
MOJTYYEHHBIX PE3YJIbTAaTOB, BHIBOJIOB U 000OIICHUI;

e TMPOTHO3UPOBATH BO3MOXHOE PAa3BUTHE IMPOLIECCA, A TAKXKE BbIIBUTATh
MPEANOJIOAKEHHUS O €r0 Pa3BUTHHU B HOBBIX YCIOBUSX.

Pabora ¢ nunopmanmueii:

e BBIABIATH JACPUIUTHI HHPOPMAIMH, TAHHBIX, HEOOXOAUMBIX ISl OTBETA
Ha BONIPOC U JJIs PEUICHUS 3a]1auu;

e BBIOMpaTh HMHGOPMAIMIO U3  UCTOYHUKOB  PaA3JIMYHBIX  THIIOB,
aHAIM3UPOBaTh, CUCTEMATU3UPOBATh U MHTEPIPETHPOBATH WH(OOPMAIUIO
pPa3TUYHBIX BUOB M (POPM MIPEICTABIICHNUS,

e CTPYKTYpUPOBaTh HMHGOPMAIUIO, MPEICTABIATh €€ B Pa3IMUHBIX (hopMax,
WJUTIOCTPUPOBATH TpadUuecKy;

e OIICHUBATH HaAEKHOCTD uHdopmauu 1o CaMOCTOSITETILHO
chOpMYITUPOBAHHBIM KPUTEPHUSIM.

2)  Vhuusepcanonvie KOMMYHUKAMUGHbBlE  Oelicmeus,  00eCneuusaom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VUAIOUWUXCHL.



Oo0menue:

BOCIPUHUMATh M (OPMYJIHUPOBATh CYXIEHUS B COOTBETCTBUU C
YCIIOBUSIMHU U LIEJIIMH OOIIEHHMS; SICHO, TOYHO, TPAMOTHO BBIPAXXaTh CBOO
TOYKY 3pEHHsI B YCTHBIX M NMHCHbMEHHBIX TEKCTax, /1aBaTh IMOSICHEHUS IO
XOJly pelIeHus 3a/1a4yi, KOMMEHTUPOBATH MOJTYUYEHHBIN pe3ysIbTaT;

B X0/ 0OCY>KJIECHHS 3a7aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI,
po0JieMbl, perraeMoi 3a/1auu, BbICKa3bIBaTh HJI€H, HAIICJICHHBIE HA TIOUCK
pelIeHUs; COMOCTaBIATh CBOU CYXKIEHUS C CYXICHHUSIMH JIPYyTUX
YYaCTHUKOB JMayora, OOHapy»uBaTh pa3liMyue U CXOJICTBO MO3UIIUMU; B
KOpPpEeKTHOU GopMe hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKEHHUS,;
NPEACTABIATh  pPE3yJbTaTbl  PEIICHHs  3aJadd,  JIKCIIEPUMEHTA,
UCCIICIOBaHMsI,  TMPOEKTa;  CAMOCTOSTETbHO  BBIOMpaTh  (opmar
BBICTYIUICHHUS C y4ETOM 3a/1a4 MPE3eHTAUU U OCOOEHHOCTEN ay TUTOPHUH.

CoTpyaHu4vecTBo:

3)

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYIIECTBA  KOMaHIHOM |
WHIUBUYAJIbHOM paOOThI PU PEIICHUH YUEOHBIX 3a/1a4; IPUHUMATh LETh
COBMECTHOM JAEATENbHOCTH, IUIAHUPOBATh OPraHU3alMil0 COBMECTHOU
paboThl, pacrpenensaTh BUAbl padoT, JOrOBapUBATHCS, 00CYKIATh MPOLIECC
U pe3yibTat paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIFOJIEH;
y4acTBOBaTh B IPYNIOBBIX (hopmax paboThl (00Cyk1€HUs, 0OMEH MHEHHUI,
«MO3TOBbI€ IITYPMbD» W UHBIE); BBINOJHATH CBOIO 4YacTh paOOThl U
KOOpJIMHHPOBaTh CBOM JIEWCTBHS C JPYTMMH YJIE€HAMHU KOMAaH/[BI,
OLIEHMBaTh KauyeCTBO CBOET0 BKJIaJa B OOIIMHA MPOAYKT MO KPUTEPHUSM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

Vuueepcanvnvie  pezynamuenvie  Oeticmesusl, obecneuusaiom

Gopmuposarue cmviCI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUYHOCTIU.
Camoopranusamnus:

COCTaBJIATH IJIaH, aJITOPUTM PEIICHHsI 3a]1a4H, BEIOUPATh CIIOCO0 peleHUs
C Y4€TOM UMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATh BAPUAHTHI PEIICHUM C YYETOM HOBOM
uH(popManuu.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM [I03HABATEJIBHOM peduiekcuu KakK OCO3HaHUs
COBEPIIAEMBIX JIEMCTBUM M MBICIUTENIBHBIX MPOLIECCOB, UX PE3YJIbTATOB;
BIAJCTh CIOCOOAMU  CaMOMNPOBEPKH, CAMOKOHTPOJIA TMporecca M
pe3ysibTaTa pelieHus MaTeMaTUYeCKOM 3aauu;

NPEIBUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PEUICHUU
3a7a4M, BHOCUTb KOPPEKTHBbI B [EITEIBHOCTh HA OCHOBE HOBBIX
00CTOSITENIHCTB, TAHHBIX, HAWJIEHHBIX OMIMOOK, BBISBIICHHBIX TPYTHOCTEH;



e OIICHMBATh COOTBETCTBUE pe3yJbTaTa €M U YCJIOBUSIM, OOBSICHSITH
IPUYHHBI JTOCTHKEHUS WIM HEJOCTH)KEHHSI PE3YJbTaTOB JEATEIbHOCTH,
HaXOAHUTh OIUOKY, 1aBaTh OLICHKY TPHUOOPETEHHOMY OIIBITY.

NNPEIMETHBIE PE3YJIBTATHI
10 KITACC

OnepupoBaTh NOHATUSAMHU: TOUKA, IPsIMasi, INIOCKOCTb.

[IpuMEHATh aKCMOMBI CTEPEOMETPUM M CIEACTBHS W3 HUX NPU PELICHUU
reOMETPUUYECKUX 3a/1a4.

OmneprpoBaTh NOHATUAMU: MAPAILIETBHOCTh U NEPIEHANKYIAPHOCTD MPSMBIX
Y IUIOCKOCTEH.

KnaccuduimpoBaTe B3aUMHOE pAaCIONIOKEHHE TMPSAMBIX M IUIOCKOCTEH B
IPOCTPAHCTBE.

OnepupoBaTh MOHATUAMM: JIBYTPAHHBIA yTOJ, TPaHU ABYTPAHHOIO YIJa,
pedpo IBYrpaHHOrO yria; JUHEMHBIA Yrojl ABYTPAaHHOIO yIJja; rpajaycHas mepa
JBYTPAHHOTO yTia.

OnepupoBaTh MOHATUSMU: MHOTOIPAHHMK, BBITYKJIBIA M HEBBITYKJIBINI
MHOTOIPAHHHK, 3JIEMEHTBl MHOTOTPaHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJbl MHOTOIPAaHHUKOB (MHUpamMHuaa; Npu3Ma,
IPSIMOYTOJIBHBIN Mapajuienenumnes, Ky0).

KnaccuduuupoBarb ~ MHOTOTpaHHUKHM,  BbIOMpas  OCHOBAaHMS  JUIS
Kjaccu(ukanuy (BBITYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKHW; MPaBUIIbHbBIE
MHOTOI'PAaHHHKH; IIPSIMBIE U HAKJIIOHHBIE MIPU3MBI, NapaJUICICIUIEABI).

OnepupoBath MNOHATUAMHU: CEKYIas INIOCKOCTh, CEYEHHE MHOTOTPAHHUKOB.

OOBACHATH TPUHLIUIIBI IOCTPOCHUS CEUEHUH, HCTIOIb3YSl METO/I CJIEJIOB.

CtpouTh ceYeHUsST MHOTOIPAHHUKOB METOJOM  CIIE€[OB, BBIIOJHSTH
(BBIHOCHBIE) IMJIOCKHE YEPTEXKH M3 PUCYHKOB MHPOCTHIX OOBEMHBIX (DUTYp: BUA
CBEpXy, COOKY, CHU3Y.

Pemmarp 3aaun Ha HaxOXKJIEHHE TE€OMETPUUYECKUX BEJIUYUH MO 00pas3am Win
QIrOpUTMaM, TMPUMEHSSI W3BECTHbIC AHAJTUTUYECKUE METOAbl MPU PEIICHUU
CTaHJAPTHBIX MAaTEeMAaTHYECKUX 337a4 HA BBIYMCICHUE PACCTOSHUNA MEXKIY JABYMS
TOYKaMH, OT TOYKM JO MNOPSIMOA, OT TOYKH JO IUIOCKOCTH, MEXAY
CKPELIMBAIOIINMHUCS MPSIMBIMHU.

Pemmars 3aaun Ha HaxXOXKJIEHHE T€OMETPUUECKUX BEJIMYUH MO 00pas3iam Win
QIrOpUTMaM, TPUMEHSSI W3BECTHbIC AHAJTUTUYECKUE METOAbl MPU PEIICHUU
CTaHJAPTHBIX MaTeMaTMYEeCKUX 3aJady Ha BBIYHCICHHE YIJIOB  MEXIY
CKpPELIMBAIOIIMMHUCS MPSAMBIMH, MEXIy HOPSIMOM M IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMH, IBYTPaHHBIX YIJIOB.



Bbrancnsate 00bEMBI U IUIOIIAIU MOBEPXHOCTEH MHOTOTPAHHUKOB (IIpHU3Ma,
nupaMyua) ¢ TNOpuMEHEHHEM (OpMysd; BBIYMCIATH COOTHOLICHHS MEXIY
TUIOHIA/IIMU TTOBEPXHOCTEH, 00bEMaMHU MOI0OHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MNOHIATUSAMHU: CUMMETPUS B MPOCTPAHCTBE;, IEHTP, OCb H
MJI0CKOCTh CHMMETPUU; LIEHTP, OCh U MJIOCKOCTh CUMMETPUU (PUTYPHI.

W3Bnekatb, MpeoOpa3oBbIBATH W HMHTEPHPETUPOBATH HHOOPMALHMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PHUTypax, MPEACTABICHHYIO Ha YepTekax u
pHUCYHKaX.

[IpumensaTh reomeTpuueckue (aKThl A PEIICHUS CTEPEOMETPUUECKUX
3aJlay, MpEeANoIararonMX HECKOIbKO IAroB PEIICHUs, €CIIH YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOU (opMe.

[IppuMeHATP MpPOCTEHIINE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHKAIIIOHHBIE CUCTEMBI [P PEIICHUN CTEPEOMETPUUYECKUX 3a/1a4.

[TpuBoaUTH HpUMEpPbl MaTEMaTHUECKUX 3aKOHOMEPHOCTEH B NpUpoJe U
KU3HHU, paclio3HABATh MPOSBICHUE 3aKOHOB TEOMETPHUH B UCKYCCTBE.

[IpuMeHsTh MONydYeHHbIE 3HAHUS Ha TMPAKTUKE: aHAIN3UPOBATH PEabHBIC
CUTyalldd W TPUMEHSATh H3yYeHHBIC TOHATHSA B TMPOIECCE TOMCKA PEIICHUs
MaTeMaTHUYeCKd C(HOPMYIUPOBAHHONM MPOOJIEMBbl, MOJEIUPOBATh peajbHbIC
CUTyalldd Ha $3bIKE€ TEOMETPUM, MCCIEAOBAaTh IOCTPOCHHBIE MOJEIH C
MCIIOJIb30BaHUEM T€OMETPUICCKUX MOHATHI U TEOpEM, armapaTa anreOpsl; pemaTh
PAKTHUECKHE 33/1a4H, CBA3aHHBIC C HAXOXKJICHIUEM I€OMETPUIECKIX BEITHUMH.

11 KJIACC

OmnepupoBaTh MOHATUSAMHU: LWIMHIpUYECKas IOBEPXHOCTh, OO0pa3yrolue
WIMHAPUYECKON  MOBEPXHOCTH;  IIWIMHAP;  KOHMYECKas  IMOBEPXHOCTH,
o0pa3ymolire KOHUIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKas MOBEPXHOCTb.

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

OOBSICHATH CITOCOOBI MOTYUYEHUS TEJ BPAILICHUS.

KnaccuduimmpoBats B3auMHOE pacrosiokeHue chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATHIMHU: IIAPOBON CETMEHT, OCHOBAaHHE CETMEHTa, BHICOTA
CeTMEHTA; IIapOBOW CJIOH, OCHOBAHHE IMIAPOBOTO CIIOs, BHICOTA IIAPOBOTO CJIOS;
1apOBOM CEKTOP.

Bbruncnsate 00bEMBI M IUIOHIAJM  TOBEPXHOCTEM Ten  BpallleHus,
re€OMETPUUYECKUX TeJl C IPUMEHEHHEM (POpMyII.

OnepupoBaTh TOHATUSAMH: MHOTOTPAaHHHWK, BIHCAaHHBIM B cdepy W
ONMCAaHHBIM OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WJIH TEJO
BpaIeHusl.

Bb4ucasTe COOTHOLICHUST MEXY IUIOIMAIASIMU MOBEPXHOCTEH M 00bEMaMu
MOTOOHBIX TE.



N300pakath u3ydaembie (PUTYpsl OT PYKH W C NPUMEHEHHEM IIPOCTHIX
YEPTEKHBIX HHCTPYMEHTOB.

BbInonHATH (BBIHOCHBIC) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
buryp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUCHHUS TEJl BpAIlICHHUS.

W3BnekaTb, WHTEPHOPETHUPOBATH M MpPeoOpa3oBbIBaTh HHPOPMALMIO O
MIPOCTPAHCTBEHHBIX TE€OMETPUICCKUX (PUTypax, MpeACTaBICHHYIO Ha YepTexax U
PUCYHKAX.

OnepupoBaTh MOHATHEM BEKTOP B IPOCTPAHCTBE.

BbINMONHATh JEWCTBUSL CJHOKEHHS BEKTOPOB, BBIYMTAHUS BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIIO0, OOBACHATh, KAKUMU CBOMCTBAMH OHU 00J1a1aI0T.

[IpuMeHTh MpaBUiIO NapasuieenuIeaa.

OnepupoBaTh NOHATUAMU: JIEKAPTOBBI KOOPAUHATHI B MPOCTPAHCTBE, BEKTOP,
MOJyJIb BEKTOPa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPa, YIOJ MEXIY
BEKTOPaMH, CKaJISIPHOE MPOU3BEAECHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILJIAHAPHBIE
BEKTOPBHI.

Haxoauts cyMmMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YKCIIO, YTOJI MEKITY
BEKTOPAaMH, CKAISIPHOE TMPOU3BEACHUE, PACKIAAbIBATH BEKTOP IO JBYM
HEKOJUIMHEAPHBIM BEKTOPAM.

3agaBaTh MJIOCKOCTh YPABHEHUEM B JICKAPTOBOM CUCTEME KOOPJIUHAT.

[IpumensaTy TeoMeTpuueckue GakThl YISl PELICHUS] CTEPEOMETPUUYECKUX
3a7a4, MPEANoJIararoluX HECKOIBKO IIAr0B PEMICHUS], €CJIM YCIOBHUS NPUMEHEHUS
3aJ1aHbI B SIBHOH (hopme.

Pemarte npocreimme reoMeTpU4eCcKUe 3aJayd Ha NPUMEHEHUE BEKTOPHO-
KOOPJAUHATHOI'O METO/A.

Pemiate 3amaum Ha [10Ka3aTEIbCTBO MATEMATHUYECKUX OTHOILICHUW U
HaX0XJICHUE FeOMETPUUYECKUX BEJIUYUH M0 00pa3liaM WJIu alifOpUTMaM, MPUMEHSs
M3BECTHBIE METO/IBI IIPU PELICHUU CTAHAAPTHBIX MAaTEMAaTUUECKHUX 3a/1a4.

[IpumeHaTs nOpocTedlIne POTPAMMHBIE  CPEACTBA UM BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBoAMTE NpHUMEPHI MATEMATUUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
’KU3HH, pPACTIO3HABATH MIPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMEHATh MOJTYyYEHHBIE 3HAHWUS HA MPAKTHUKE: aHAJIU3HPOBATH peEajbHbIE
CUTyallud W IPUMEHATh HW3YYCHHBIE NOHATUS B MPOLECCE IIOUCKA PELICHUS
MaTeMaTH4ecKu CcHOPMYIMPOBAaHHON TMPOOJIeMBbl, MOJEIUPOBATh PpPEAJIbHbBIC
CUTyallud Ha $S3bIKE TE€OMETPUHM, MCCIEA0BaTh TOCTPOCHHBIE MOJIECIH C
WCITOJIb30BAaHUEM T€OMETPUUYECKUX TIOHITHI M TEOpEM, anrmapara aareophl; pemarth
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJIECHUEM T€OMETPUUECKNX BEJTUUMH.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KJIACC

KonuyectBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Konrpoabubie IIpakTuueckue
n/n NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 BBenenmne B crepeoMeTpuio 10
) [IpsiMble U MIIOCKOCTH B TPOCTPAHCTBE. 12 1
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN
3 [lepnieHIUKYISIPHOCTD MPSMBIX U 12
IIJIOCKOCTEMN
4 VYrubl MeXAy IPSAMBIMU U IUIOCKOCTSMH 10 1
5 MHororpanHuKu 11 1
6 OO6bEMBI MHOTOI'PaHHUKOB 9 1
7 IToBTOpEHUE: ceueHus, pacCTOSIHUS U YTJIIbI 4 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 5 0




11 KJIACC

Kouu4vecTBO 4acoB DJIeKTPOHHbIE

HaumeHoBaHue pa3iesioB U TeM nudpoBbie
Ne ni/m P Konrpoubnbie IIpakTHyeckue (uubp )

NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE

padoThI padoThI
pecypchl

Tena Bpamenus 12

OOBEMBI Tel 5

BexTopbl 1 KOOpAMHATEI B IPOCTPAHCTBE 10

[ToBTOpeHME, 0000MIICHNE, 7 1

CHCTEeMaTH3alus 3HaHUI
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 3 0







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoaunuyecTBO 4acos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bceero u3ydyeHusi oOpa3oBaTesIbHbIE
padoThI padoThI
pecypcbl

OCHOBHBIE TOHATHUSI CTEPEOMETPUU: TOUKA,
psiMasi, III0CKOCTh, IIPOCTPAHCTBO.
[TpaBuna n3006pakeHust Ha PUCYHKaX: 1 5.09
M300paxKeHHsl MII0CKOCTEH, MapaiebHbIX
IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

IlonsTus: NepeceKarommecs mI0CKOCTH, 1 7.09

nepecekaromuecs npsamas 1 rmiI0CKOCTb

IlonsTns: NepeCceKarommecs miI0CKOCTH, 1 12.09

nepecekarommecs npamas 1 rmiI0CKOCTb

3HAKOMCTBO C MHOTOI'PaHHUKAMH,
n300pa’keHre MHOTOIPaHHUKOB Ha 1 14.09
PHUCYHKaX, Ha IPOCKIIMOHHBIX YEpTEKax

HauansHpie cBeeHUS O Ky6e " IupaMuze,

ux pa3BEépTku U Mozenu. CedeHus 1
MHOTOTPaHHUKOB

HauanpHble cBeieHUS 0 KyOe U mupamu/ie,

UX pa3BEPTKU U Mozaenn. CeueHns 1
MHOTOTPaHHUKOB

[MTousTHE 00 aKCHOMATHUYECKOM
MOCTPOEHUU CTEPEOMETPUN: AKCUOMBI 1
CTEPEOMETPHUH U CICACTBUS U3 HUX




IToHsTHE 00 AKCHOMATHYECKOM

8 IOCTPOECHUHU CTEPEOMETPUU: AKCUOMBI
CTEPEOMETPUU U CIEACTBUSI U3 HUX
[TonsATHE 006 AKCHOMATHYECKOM

9 HOCTPOCHUH CTEPEOMETPUU: AKCHOMBI
CTEPEOMETPUH U CIEICTBUS U3 HUX
[Tonarue 06 akCHOMAaTHYECKOM

10 HOCTPOCHUU CTEPEOMETPUU: AKCHOMBI
CTEpEOMETPUH U CIEICTBUS U3 HUX
B3anMHOE pacnosiokeHue NpsIMbIX B

11 IIPOCTPAHCTBE: NIEpPECEKaroIIMecs,
napajuleJbHbIE U CKPEIIMBAIOIINECS
npsMble
[TapanienbHOCTb NPSAMBIX U IJIOCKOCTEN B

12 IIPOCTPAHCTBE: NapaulebHbIE IPSIMbIE B
MPOCTPAHCTBE; MAPAIIETBHOCTh TPEX
TPSIMBIX
[TapanienbHOCTb NPSAMBIX U INIOCKOCTEN B

13 npoctpancTse: [lapamiensHOCTh MPSAMON 1
IJIOCKOCTH

14 VYTIIBI ¢ COHANpPaBIECHHBIMU CTOPOHAMU

15 Yrois Mexay NpsIMbIMHU B ITIPOCTPAHCTBE

16 Yroa Mexay npsiMbIMU B IPOCTPAHCTBE

17 [TapayieabHOCTB TUIOCKOCTEN:
napaJuleIbHbIE III0OCKOCTH

18 CBolicTBa mapauieNbHbIX MIIOCKOCTEN

19 [Ipocreiimme npocTpaHCTBEHHBIE (PUTYPHI

HA TUIOCKOCTH: TETPadp, KyO,




napaaaCICIInIIC]

20 [TocTpoenune ceueHmii

21 [TocTpoenue ceueHuit
Kontpoinbnas padora mo teme "[Ipsmbie u

22 MJIOCKOCTH B TIPOCTPAHCTRBE.
[TapannenbHOCTh NPAMBIX U IUIOCKOCTEHR"
[IepnieHIUKYIAPHOCTD NPAMOU U

23 TUTOCKOCTH: TIEPIICHINKYJISIPHBIC TIPSMBIC B
IIPOCTPAHCTBE

24 [Ipsimble napasenbHble U
NEePIEeHIUKYIISPHBIE K IIIIOCKOCTH

o5 [Tpsimble napamienbHble U
NEPIEHIUKYIIIPHBIE K IITIOCKOCTH

26 [Ipu3Hak nepneHauKyJISpHOCTH IPSIMOU U
IJIOCKOCTH

97 [Ipu3Hak nepneHauKyJISpHOCTH IPSIMOU U
IIJIOCKOCTH

28 TeopeMa 0 IpsIMO¥ NTEPIIEHAUKYIAPHOU
IJIOCKOCTH

29 Teopema o0 psIMOM NEPIIEHAUKYISIPHOU
IIJIOCKOCTH

30 Teopema o0 psIMOM NEPIIEHAUKYISIPHON
IIJIOCKOCTH
[lepnieniuKynsIp ¥ HAKJIIOHHBIE: PACCTOSTHUE

31 OT TOYKH JI0 MIJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM A0 TJIOCKOCTH

32 [IepieHIUKYIIAp U HAKJIOHHBIE: PACCTOSTHUE

OT TOYKHU OO IIIOCKOCTHU, paCCTOAHHUC OT




HpHMOfI J0 IINIOCKOCTH

[lepnienquKysip U HAKJIOHHBIE: PACCTOSIHUE

33 OT TOYKH JI0 IIJIOCKOCTH, PACCTOSIHUE OT
IPSIMOM A0 IUIOCKOCTH
[lepnenuKynsip ¥ HaKJIOHHBIE: PACCTOSTHUE

34 OT TOYKH JI0 IJIOCKOCTH, PACCTOSIHUE OT
IIPSAMOM 10 IIJIOCKOCTH

35 VYrbl B IPOCTPAHCTBE: YIOJI MEXAY
IIPSIMOM M TNIOCKOCTBIO

36 JIByrpaHHbIi yroJi, TMHEHHBIN yroi
JBYTPaHHOIO yrjia

37 JIByrpaHHBIN yroJI, TMHEHHBIN yroil
JBYTPaHHOIO yria
[TepnieHAUKYJIAPHOCTD MIOCKOCTEM:

38 NPU3HAK MEPIEHANKYISIPHOCTH IBYX
IIJIOCKOCTEMN
[TepnieHAUKYJIAPHOCTD MIOCKOCTEM:

39 IIPU3HAK NEPIEHIUKYIIPHOCTH ABYX
IIJIOCKOCTEMN
[lepneHIMKYISIPHOCTD MJIOCKOCTEHN:

40 IIPU3HAK NEPIEHIUKYIIPHOCTU ABYX
IIJIOCKOCTEMN

41 Teopema o TpEX nmepneHaUKYIApax

42 TeopeMa 0 TpEX nmepneHAUKYIApax

43 Teopema o TpEX MepHEHAUKYIAPAX
KonTponbHas pabora o temam

44 "IlepnieHIUKYISAPHOCTD MPSMBIX U

mIockocTe" U "Y bl MEXAy NPSAMBIMU U




45

IUIOCKOCTIMHA"

[TonsaTue MHOTOrpaHHUKA, OCHOBHBIE
3JIEeMEHThl MHOTOT'PaHHUKA, BBIITYKJIbIE U
HEBBIITYKJIbIE MHOTOTPAaHHUKU; Pa3BEPTKA
MHOTOTpaHHHKA

46

[Ipusma: n-yronpHas npu3Ma; rpaHu 1
OCHOBAHUS IIPU3MBI; IIPsIMasi U HAaKJIOHHAs
pU3Mbl; OOKOBas U MOJIHAS IOBEPXHOCTh
IIPU3MBI

47

48

49

50

51

[Tapamienenunen, TpsIMOYTrOJIbHBIN
napaJuIeIIeIUIIe U €r0 CBOWCTBA
[Tupamupa: N-yroypHas NupamMuia, rpaHy u
OCHOBaHUE MUPaMU/Ibl; OOKOBasl U MOJIHAS
IIOBEPXHOCTh MMUPAMU/IbI; IPABWIIBHAS U
yCeuy€HHas nupaMuIa

[TpaBuIbHBIE MHOTOTPAHHUKU: TIOHATHE
NPaBUIBHOIO MHOTOTPAaHHUKA; MPAaBUIIbHAS
npu3sMa 1 npaBuJibHasA NUpaMHuaa,
[paBUJIbHASA TPEYrojbHasA HUpaMuia U
IPAaBWIbHBIN TeTpasip; KyO
[IpencraBnenue o MpaBUIBHBIX
MHOTOT'paHHHUKAX: OKTadp, JOJACKadJIp U
HKOCAdIP.

CI/IMMeTpI/Iﬂ B IIPOCTPAHCTBC: CUMMCTPUSA
OTHOCHUTCIIBHO TOYKH, HpﬂMOﬁ, TIIIOCKOCTH.
OJIEMEHTHI CUMMCTpPUU B ITUpaMUiax,
napaiejicnmIic1ax, rmpaBUJIbHbIX
MHOI'OI'paHHHUKax




Brrancienue 351eMeHTOB MHOI'OI'paHHUKOB:

52 p€6pa, TuaroHanu, yribl L
[Tnomaas 60KOBOM MOBEPXHOCTH M ITOJTHOM
53 MIOBEPXHOCTH TPSMOI IPU3MBI, TUIOIIATb 1
OCHOBaHUH, TeopeMa 0 OOKOBOM
MIOBEPXHOCTH TPSMOU TIPU3MBI
[Tnomans 60KOBOI MOBEPXHOCTH U
54 MOBEPXHOCTH TMPABUILHOW MTUPAMUJIBI, 1
TEopeMa O TUIOIIAIH OOKOBOM MOBEPXHOCTH
YCEYEHHOM MUPAMUJIBI
55 KonTtponpsHast pabora o Teme 1
"MHororpaHHuku"
56 [onsarue 06 06BEMeE 1
57 O0BEM UpaMUIBI 1
58 O0BEM mupamMuIbI 1
59 O0BEM UpaMUIBI 1
60 O0BEM mupamMuIbI 1
61 O06BEM npu3MBbI 1
62 O0BEM TTPU3MBI 1
63 O0BEM npU3MBbI 1
64 KonTponbhas pabota no teme "OObEMBI 1
MHOT'OIPAHHUKOB"
[ToBTOpEeHuUe, 06001IeHNE CHCTeMaTU3AIIUS
65 3HaHui. [locTpoeHune ceueHuit B 1
MHOTOTpaHHHKE
[ToBTOpenue, 0600IIEHNE cUCTEMAaTH3ALUS
66 3HaHUH. Bbruncnenue paccTOsIHUN: MEXITY 1

ABYMS TOYKaMH, OT TOYKHU OO HpSIMOfI, oT




TOYKH O0 IIIOCKOCTH, MCXKOY
CKPCIIUBAOIIHUMUCA ITPAMBIMUA

67 HroroBast koHTpoIbHAs paboTa

[ToBTOpenue, 0600IIEHNE cUCTEMATH3ALUS
3HaHUU. BBIYKCIIEHHE YTIIOB: MEXKIY

68 CKPELIMBAOIIUMUCS MPSIMBIMH, MEXKITY
IPSMOM | TIOCKOCTBIO, IBYTPAHHBIX
YTJIOB, YTIIOB MEXKAY IJIOCKOCTSIMH

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68




11 KJIACC

Ne i/

Tema ypoka

KoauuecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3YYeHUs

DJIEeKTPOHHBIE
uudposeie
o0pa3oBaTe/bHbIE

pecypchl

Cdepa u map: neHTp, paanyc, Tuamerp;
IUTOIAb TOBEPXHOCTH CEphI

B3aumMHoe pacrionoxxeHue chepbl u
TJIOCKOCTH; KacaTellbHas TUIOCKOCTh K
cdepe; miomans cheps
N3o0paxkenue cdepsl, mapa Ha
wiockoctu. CeueHus mapa

]_II/IJ'II/IH)IpI/I‘-ICCKaSI IMOBEPXHOCTD,
o0pa3yrolne UIMHIPHIECKOM
MOBEPXHOCTH, OCh IIWJIHHIPUICCKOH
MMOBEPXHOCTH

Hunuuap: ocHOBaHMS 1 OOKOBas
MMOBEPXHOCTh, 00pa3yromas 1 OCh;
IUIOIaas OOKOBOM M MOJIHOM
MMOBEPXHOCTHU

N300paskeHre MUIMHAPA Ha TUIOCKOCTH.
Pazpéprka nmmnapa. Ceuenus

HMIMHIPA (TI0CKOCTHIO, MapaieIbHON
WM TepIEHINKYISPHON OCH LIMIIMHIPA)

Konnueckas moBepXHOCTh, 00pa3yromime
KOHHYECKOW MOBEPXHOCTH, OCh H
BEPIIMHA KOHMYECKOW TOBEPXHOCTH




KOHYCZ OCHOBAHHME U BEPIIMHA,

8 o0pa3yrolas U 0Ch; IJIOMAas OOKOBOM 1
IIOJIHOW ITOBEPXHOCTH
VYceu€HHbIN KOHYC: 00pa3yroIue u

9 BBICOTA; OCHOBaHUs U OOKOBast
MTOBEPXHOCTh
N300pakeHne KOHyca Ha TUIOCKOCTH.
Pa3Béprka konyca. CeueHus KoHyca

10 (TUTOCKOCTBIO, MapaJlICIbHON
OCHOBAHHUIO, U IIOCKOCTBIO, TPOXOISIICH
4yepes BEePIIUHY)

1 KoMOuHamwst Ten BpalieHus u
MHOTOTPaHHUKOB
MHoOrorpanHuK, OMCaHHBIA OKOJIO

12 cdepsl; chepa, BIUCaHHAS B
MHOTOTPaHHHK WJIN B TEJIO BPAICHUS

13 [Tonsarue 06 06véme. OCHOBHBIE
CBOICTBa 0OBEMOB TEN

14 O0BEM UIMHIIpa, KOHYyCa

15 O06bEM mapa u wiomanas cheps
[Tomo6HbIE TeNa B MPOCTPAHCTBE.

16 CoOTHOIICHUS MEXTY TLTOMIAISIMHI
MOBEPXHOCTEH, 00BEMaMU MOAOOHBIX TET

17 KonTponbnas pabora no temam "Tena
Bpamenus" u "O6beMbl Ten"

18 BekTop Ha IMJI0CKOCTH ¥ B MPOCTPAHCTBE

19 CrnosxeHue 1 BBIYUTAHUE BEKTOPOB

20 YMHOXEHHE BEKTOpa Ha YHCIIO




21

22

23

Pasnoxxenue BekTopa 1o Tpém
HEKOMILIaHApHBIM BekTopam. [IpaBuio
napajuiejenunea

Pemenue 3aa4, CBSI3aHHBIX C
MPUMEHEHUEM TPaBUJI JEHCTBUH C
BEKTOpaMH

[IpsimoyronbHas cucreMa KOOpAUHAT B
npocrpanctBe. KoopanHarsl BeKTOpa.
[Ipocreiimue 3agaun B KOOpAUHATaX

24

25

26

VYron mexay Bekropamu. CkanspHoe
MIPOU3BEICHNE BEKTOPOB

Brruncnenue yrioB Mex 1y NpsSIMbIMU U
MIJIOCKOCTSIMU
KoopanHaTHO-BEKTOPHBII METOT TPU
pelIeHNU TEOMETPUYECKUX 3aau

27

28

29

30

Kontponbnas pabota o teme "Bektopsr
1 KOOPAMHATHI B MPOCTpaHCTBE"

[ToBTOpeHue, 06001mIeHNE 1
cucreMaru3anus 3HaHui. OCHOBHbBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUHT

[ToBTOpEeHUEe, 06001IeHNE 1
cucreMaru3anus 3HaHuii. OCHOBHbBIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUHT

[ToBTOpEeHUEe, 06001IEHNE 1
CUCTEMaTHU3alls 3HaHUH. 3a1aun
TUTAHUMETPUH U METOJIbI UX PEIICHHUS




[ToBTOpEeHME, 0000IIEHNE U

31 CUCTeMaTH3alvs 3HaHUH. 3a1a4n 1
TUTAHUMETPUU M METOJIBI HX PEIICHUS
[ToBTOpeHue, 0600IIEHNE U
32 cucrtemaTtusanus 3Hanuii. OCHOBHbIE 1
¢burypsl, GpakTbl, TEOPEMBI Kypca
CTEPEOMETPUH
33 Hroroas koHTposIbHAs paboTa 1 1
34 [ToBTOpeHue, 0606III€HIfC " 1
CUCTeMAaTH3aIVsl 3HAHUH
OBIIEE KOJIMYECTBO YACOB I10 34 3

I[TPOT'PAMME







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

METOINYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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