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MMOACHUTEJBHASA 3AIINCKA

PaGouast mporpamma yue6HOTO Kypca «['eomerpusi» 0a30BOTO YpOBHS IS
oOyuaromumxcst 10 —11 kimaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCyJapCTBEHHOTO 00pa30BaTEILHOTO CTaHJapTa CPEIHEro o0Iero oopa3oBaHus,
C y4éTOM COBPEMCHHBIX MHPOBBIX TpPEOOBaHWH, TPEHABIBIICMBIX K
MaTeMaTUYeCKOMY OO0pa30BaHUIO, M TPAAMIMN POCCHICKOTO 0O0pa3oBaHUS.
Peanuzanust mporpaMMbl 00ecriedMBaeT OBJIAJICHUE KIIFOUEBBIMH KOMIICTCHIIUSIMH,
COCTABJISIFONIIMMH OCHOBY JUII CaMOPA3BUTHSI M HEMPEPBHIBHOIO 00pa3oBaHUS,
IIEJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO MW IIO3HABATECIILHOTO pPa3BUTHS
JUYHOCTH 00YJarOITUXCs.

HEJIM N3YYEHUA YYEBHOI'O KYPCA



BaxxHocTh yueOHOro Kypca TE€OMETPHM Ha YpPOBHE CPEAHEro OOIIero
oOpa3zoBaHus OOYyCIIOBJIEHA MPAKTUYECKOH 3HAYUMOCTHIO METANpPEIMETHBIX W
MPEAMETHBIX PE3YJIbTATOB OOYYCHHS TE€OMETPUU B HAIPaBICHUH JUYHOCTHOTO
pa3BUTHsA OOy4arommxcs, (GOpMUPOBaHUS (PYHKIMOHATHHOH MaTeMaTHYeCKOM
I'PaMOTHOCTH, U3yUeHUs IPYTUX YIeOHBIX TUCIUIUTMH. Pa3BuTne y oOydaromuxcs
MPaBUJIBHBIX TPEACTABICHUA O CYIIHOCTH W TPOUCXOKIECHHUU TCOMETPUUYCCKUX
aOCTpaKIii, COOTHONIICHHH PEATBHOTO W HUACATHHOTO, XapaKTEPe OTPaAKCHUS
MaTEeMaTHYECKOH HayKOW SBICEHUH H TIPOIECCOB pPEAIbHOTO MHpa, MECTe
T€OMETPUH B CUCTEME HAYK M POJIM MAaTEeMaTUYECKOTO MOJICITMPOBAHUS B HAYYHOM
MO3HAHUHU U B MPAKTUKE CIIOCOOCTBYET (DOPMHUPOBAHUIO HAYYHOT'O MUPOBO33PECHUS
yYaluXxcsl, a TaKKe KadyeCTB MBINUICHUSA, HEOOXOAMMBIX ISl aJamnTaludl B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHEIrO
oOmero oOpa3oBaHHs, TaK Kak OOEClHeYMBaeT BO3MOXKHOCTh HW3Y4YEHUs Kak
JTUCIUIUIMH €CTECTBEHHO-HAYYHON HAMPaBICHHOCTH, TaK M TYMaHUTAPHOH.

Jlornyeckoe MbIIUIeHHE, (GOpMUPyEMOe NPH HU3YUYCHUH OO0y4YaroIIUMUCS
MOHATUMHBIX OCHOB T€OMETPHUU U MTOCTPOCHUU IETTOYKH JIOTUYECKUX YTBEPKIACHUN
B XOJIC pEUICHUs] TeOMETPUYECKUX 3a7ady, YMEHHE BBIJIBUTaTh W OINPOBEpPraTh
TUIIOTE3bl HEMOCPEACTBEHHO HCIOJIB3YIOTCS MPU PEIICHUH 33/1a4 €CTECTBEHHO-
HAYYHOTO IIMKJIa, B YACTHOCTHU U3 Kypca (DU3UKHU.

YMeHue opueHTHUPOBATHCS B MPOCTPAHCTBE UTPAET CYHIECTBEHHYIO POJIb BO
BCEX 00JacTsIX AeSITEeIbHOCTU uenoBeka. OpHeHTalus 4YelloBeKa BO BPEMEHHM U
MPOCTPAHCTBE — HEOOXOAMMOE YCIOBHUE €ro COIHaibHOro ObITHs, (opma
OTPaXXEHHUSI OKPYXKAIOIIEro MHpa, YCJIOBHUE YCIEUIHOTO TO3HAHUS U aKTUBHOTO
npeoOpazoBaHusl  JACUCTBUTENBHOCTH. OmepupoBaHUE  MPOCTPAHCTBEHHBIMHU
oOpazamMu O0OBEIMHAET pa3Hble BUABI y4E€OHOM M TPYIOBOM N1E€ATEIHLHOCTH,
SBIISICTCS OJAHMM M3 TNMPO(PECCHOHANIBHO BAXKHBIX KAadyecTB, MOATOMY AaKTyallbHa
3ajaya (POpMHUpPOBaHUS y OOYUYaIOIIUXCS MPOCTPAHCTBEHHOTO MBIIUICHUS Kak
Pa3HOBUAHOCTH OOpPa3HOTO MBIIUICHUSI — CYIIECTBEHHOTO KOMIIOHEHTa B
MOJITOTOBKE K MPAKTUYECKON JACSITETFHOCTH TI0 MHOTUM HaIPaBIICHUSIM.

[lenb ocBOEGHHS TporpaMMbl ydeOHOTro Kypca «l'eomeTpus» Ha 0a30BOM
ypoBHE 0O0yueHus — 001meoOpa3oBaTeibHOE U OOIIEKYJIbTYpHOE pPa3BUTHE
oOyJarolmuxcss — 4yepe3  oOecrnedyeHHWe  BO3MOXKHOCTH  NMPHOOpPETCHUS U
UCTIOIb30BAHUSI  CHCTEMATHMYCCKMX TEOMETPHYECKUX 3HAHUM W JICHCTBHIA,
crenu(pUIHBIX TEOMETPUH, BOZMOKHOCTH YCIICIITHOTO MPOOKSHHS 00pa30BaHMsI
IO CIICITUATIBHOCTSM, HE CBSI3aHHBIM C IMPUKJIAHBIM HCIIOIH30BAaHUEM I€OMETPHH.



[Iporpamma mo reomeTpuu Ha 0a30BOM YpOBHE IpeAHa3HA4YeHA JUIs
00y4aroluXxcs CPeIHEN IIKOJIbI, He MCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPyTHEHHIM
Ha ypOBHE OCHOBHOIro o01ero oopasoBaHus. Takum oOpas3oM, oOydaroluecs Ha
0a30BOM YpPOBHE JOJDKHBI OCBOMTH OOLIME MaTeMaTHUYECKHE YMEHMs, CBS3aHHBIC
CO CHEIU(pHUKON TreoMEeTpUM U HEOOXOAMMBIE IJIsl JKU3HM B COBPEMEHHOM
obmmectBe. Kpome 3TOro, oHM MMEIOT BO3MOXHOCTh M3YUHMThb I'€OMETpHI0O Ooiiee
riyOOKO, €ciM B JAJbHEWIIEM BO3HUKHET HEOOXOJAMMOCTh B TE€OMETPUUYECKUX
3HAHUAX B IPOPECCUOHATBHOMN JEATEIbHOCTH.

JlocTH)KeHHE LEeTM OCBOEHMS MpPOrpaMMbl OOECIIEUMBAETCS pPEUICHUEM
COOTBETCTBYIOIIMX 3aj1ay. [lpuopuTeTHbIMM 3aJayaMu  OCBOEHHUS  Kypca
«I"'eomeTpum» Ha 6a30BoM ypoBHE B 10—11 kaccax ABisSIFOTCS:

(dbopMHpOBaHUE TPENCTABICHUS O F€OMETPUM KaK YaCTH MHPOBOM KYJIbTYpbl H
OCO3HAHHE €€ B3aMMOCBS3HU C OKPYKAIOIIUM MUPOM;

(dbopMUpOBaHUE TPEACTABICHUS O MHOTOTPaHHMKAX M TejlaX BpallleHUs Kak o
BAKHEMIIMX MAaTEMAaTUYECKUX MOJEIAX, MO3BOJSIONIMX OINKCHIBATH M U3Yy4aThb
Pa3HbIE SIBJIEHUS OKPYXKAIOIIETO MUPA;

dbopMHpoBaHrE YMEHHUS PACIIO3HABATH HA YePTEXKaX, MOJCISIX U B PEaTbHOM MUPE
MHOT'OTPaHHMKHU U TEJa BPalllCHUS,

OBJIAJICHWE METOJaMH pElIeHUs 3a7ad Ha TIOCTPOCHUS Ha H300paKEHUSIX
MIPOCTPAHCTBEHHBIX (PUTYD;

(bOpMI/IpOBaHI/IC YMCHHA ONICPUPOBATL OCHOBHBIMHU IMOHATUAMKW O MHOI'OI'paHHHUKaX
H TCJIaX BpAallICHUA U UX OCHOBHBIMHU CBOﬁCTBaMH;

OBJIAICHHUC aJITOpUTMaMH PCHICHHA OCHOBHBLIX THIIOB 3aJa4; q)OpMI/IpOBaHI/IC
YMCHHA HPOBOAWTH HECIOXKHBIC AOKA3aTCIbHBIC PACCYXXACHUS B XOAC PCHICHUA
CTCPCOMCTPHUUCCKHUX 3aJaq U 3a71a4 C MIPAKTUICCKUM COACPIKAHNCM,

pa3BUTHE MHTEIUICKTYalbHBIX M TBOPUYECKUX CIIOCOOHOCTEH oOydarouiuxcs,
MIO3HABATEJIbHOM  AKTUBHOCTH, HCCIENOBATEIbCKUX YMEHHM, KPUTHUYHOCTHU
MBIIUICHUS;

dbopmupoBaHue (GyHKIHMOHAIBHOM TPAMOTHOCTHU, PEJIEBAHTHOM T'€OMETPHM:
YMEHHUE pacro3HaBaTh IMPOSBICHUS T'€OMETPUUYECKUX MOHITHH, OOBEKTOB H
3aKOHOMEPHOCTEN B PEANbHBIX XKU3HEHHBIX CUTYalUSX W MPU U3YUYECHHH JIPYTHUX
y4eOHBIX  TMPEAMETOB, TMPOSBICHUS 3aBUCUMOCTEH ©  3aKOHOMEPHOCTEH,
bopMyIMpOBaTh WX HA S3BIKE TEOMETPHUH M CO3/1aBaTh T€OMETPUUCCKUE MOJICIIH,
IIPUMEHSTh OCBOEHHBIM T'€OMETPUYECKHN amnmapar sl PELIEHHUs NPAKTUKO-



OPUEHTUPOBAHHBIX 3a/Ja4, WHTEPOPETHPOBATh M OLICHUBATh IOJIYYEHHBIE
pE3yJIbTaTHI.

OTnUYUTENTHEHON OCOOCHHOCTHIO MPOTpaMMBbl SBIISIETCS BKIIOYEHUE B KypC
CTEPEOMETPUM B HAYalle €ro MU3y4YeHHs 3a7a4, pElIaeMbIX Ha YpOBHE
WHTYUTHUBHOTO MO3HAHUSA, U ONPEICIEHHBIM 00pa30M OpraHU30BaHHAasl paboTa HaJl
HAMH, 9YTO CIIOCOOCTBYIOT pa3BUTHIO JIOTHYECKOTO H TPOCTPAHCTBEHHOTO
MBIIUICHUSI, CTUMYJIUPYET MPOTEKAHUE MHTYUTUBHBIX IPOLIECCOB, MOTUBUPYET K
JaJbHEUIIIEMY U3YyUYCHUIO MPEIMETA.

[Tpenmourenue OTAAETCS HATISIIHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHs, TO
€CTb TEOPETUUYECKUE 3HAHUSA MUMEIOT B CBOEM OCHOBE UYBCTBEHHOCTb HPEIMETHO-
IPAKTUYECKON NeATEeIbHOCTU. Pa3BUTHE NPOCTPAHCTBEHHBIX IPEACTABICHUN Y
yyalmxcs B Kypce CTEpPEOMETpUM TPOBOJIUTCS 3a CYET pEIIeHUS 3anad Ha
CO3/laHME  MPOCTPAHCTBEHHBIX 00pa3oB M  3ajJad Ha  OIEpUPOBAHUE
IIPOCTPAaHCTBEHHbIMU o0Opa3amu. CoznaHue o0pa3a HPOBOJUTCSA € ONOPOM Ha
HarJsgHOCTh, @ ONEpUpPOBaHME O0pa3oM — B YCIOBUSAX OTBJIEYEHUS OT
HarJIsJHOCTH, MBICJIEHHOTO U3MEHEHUS €r0 UCXOJIHOTO COAECPHKaHUSL.

OcHoBHBIE copaepkarenbHble TUHUN Kypca «I'eomerpum» B 10—-11 kiaccax:
«MHororpanaukmn», «IIpsiMble ¥ TIIIOCKOCTU B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B ITPOCTPAHCTBE». POPMUPOBAHUE JTOTUUECKUX YMEHUHN
pacrpenensercas He TOJBKO M0 COAEP/KATENBHBIM JIMHUSAM, HO W 1O TojaMm
o0y4eHUs Ha YPOBHE CpPEHEro 00IIero oopa3oBaHusl.

Conepxxanue oOpa3oBaHHs, COOTBETCTBYIOIIEE IPEAMETHBIM pe3yJbTaTaM
OCBOCHHUs paboueil MporpaMMmbl, pacHOpeAci€HHbIM 10 ToJaM OOy4YeHus,
CTPYKTYPHUPOBAHO TakuM o00Opa3oM, 4YTOObI OBJIAJICHUE T'€OMETPUUYECKUMHU
MOHSATUSIMU Y HAaBBIKAMHU OCYIIECTBIISUIOCH MOCJIEN0BATENbHO U MOCTYIATEIbHO, C
COOJII0ICHHEM TPUHIUIIA TPEEMCTBEHHOCTH, YTOObI HOBbIE 3HAHUS BKJIIOYAJIUCH B
OOIIYI0O CHUCTEMY T€OMETPUYECKHX MPEICTaBICHUN OO0y4yaroUIMXcs, pacliupss M
yrayOnsis e€, o0pasyst MpOYHble MHOKECTBEHHbIE CBSA3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3ydenue reomeTpumn oTBoAUTCS 2 yaca B Heneno B 10 kiacce u 1 yac B
Hezemo B 11 kmacce, Bcero 3a Ba roga ooydenus - 102 yueOHbIX daca.



COAEPKXAHUE YYEBHOI' O KYPCA

10 KJIACC

HpSIMbIe H IVIOCKOCTHU B IPOCTPAHCTBE

OCHOBHBIE  TIOHATHS ~ CTepeOMeTpuu. Touka, TmpsiMasi, IJIOCKOCTb,
npocTpadHcTBO. [loHsiTHe 00 aKCMOMATUYECKOM TMOCTPOEHUU CTEPEOMETPUHU:
aKCHOMBI CTEPEOMETPHUU U CIEJCTBUS U3 HUX.

B3anMmHOE pacnosiokeHue IMpsMBIX B IIPOCTPAHCTBE: IIE€PECEKAIOIIUECH,
NapajulelibHble W CKpemmBaronmecs npsmele. [lapajuiensHOCTh NpsAMBIX U
IUDIOCKOCTEW B MPOCTPAHCTBE: MAPAJUIEIABHBIE TPAMBIE B  IPOCTPAHCTBE;
MapaJuIeNIbBHOCTh TPEX MPAMBIX; MAPAIIIEIBHOCTh MPSAMOU M IUIOCKOCTH. YTIIBI C
COHAIIPaBICHHBIMA CTOPOHAMH; YroJd MEXAy [PSIMBIMA B IIPOCTPAHCTBE.
[TapannenbHOCTh  IIOCKOCTEH: [apajulelIbHble  IUIOCKOCTH; CBOMCTBA
napajienbHbIX IUiockocte. [lpocTeiliine mnpocTpaHCTBeHHbIE (QUIYypbl Ha
IUIOCKOCTH: TETpa3p, KyO, NapajiesenuIen; IOCTPOCHUE CEUEHHH.

[leprieHIUKYJISIPHOCTD MPSIMOM U IUIOCKOCTH: NEPIEHAUKYJIIIPHBIE IIPSAMBIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUIEIBHBIE W MEPIECHAUKYJSIPHBIE K ILIOCKOCTH,
NPU3HAK NEPHEHAUKYIAPHOCTA MPSIMOM M IUIOCKOCTH, TEOpemMa O IpsAMOU
NEPIEHINKYJIAPHONW TUIOCKOCTH. YTJIBI B IPOCTPAHCTBE: YrOJI MEXAY NPSIMON U
IUIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYIPAaHHOIO  yIId.
IleprieHIUKYIISIp U HAKIIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT TOpsIMOM 1O  IUIOCKOCTH,  TOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  TUIOCKOCTEW: TMPU3HAK  NEPHNEHIUKYJSIPHOCTA  JIBYX
I0cKocTer. Teopema o TpEX nepHeHIuKyIsIpax.

MHororpaHHuKH

IloHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'DAHHUKA, BBIITYKIIbIE
Y HEBBIITYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKA MHOrorpaHHuka. [Ipusma: n-yronapHas
NpU3Ma; TPaHU U OCHOBAHUS MPHU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBas U
IIOJIHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IIPAMOYTOJIBHBIN
napajulesienunes; U ero cpoucrsa. llupamumpa: n-yronpHas nupamuaa, rpaHd U
OCHOBaHHUE MHUPaMUbl; OOKOBAsI U MOJIHAS MOBEPXHOCTh MUPAMMU/IbI; PABUIIbHAS U
yCeu€HHas MNHpaMuja. OJIEMEHTbl HOpu3Mbl M nupamuabl. lIpaBuibHbIE
MHOI'OTPAHHUKU: IOHATUE MPABUIBHOIO MHOIOI'DAHHUKA; MPAaBUJIbHAs IPU3MA U
[IpaBUJIbHAs IMpaMKUJA; [PABUJIbHAs TPEYroJibHAsA INHUPaMHUAA W IIPaBUIIBHBIN



terpa3ap; KyO. IlpencraBieHne o NpaBUIBHBIX MHOTIOTPAHHHMKAX: OKTa’p,
nonexasap u ukocasap. CeyeHus: IpU3Mbl U MUPAMHUIBL.

CI/IMMGTpI/I}I B IIPOCTPAHCTBC. CUMMCTPHUA OTHOCHTCIBHO TOYKH, HpHMOﬁ,
IIJTTOCKOCTH. DJeMeHThI CUMMCTpPUHN B InmupamMuaax, mapaJuICJICIIMIIc1ax,
IMpaBUJIbHBIX MHOTI'OT'PaHHUKAX.

BrluncieHne 9SJ€MEHTOB MHOTOTPAHHUKOB: péOpa, AWaroHaid, YIJbl.
[Tnomans OOKOBOM MOBEPXHOCTHM M IIOJHOM TOBEPXHOCTH MPSIMOU TMPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopemMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Inomans OOKOBOM TMMOBEPXHOCTH U TMOBEPXHOCTH MPABWIBHOW MUPaMUIBI,
TeopeMa O IUlomaad yceuéHHoW mnupamuiapl. [lonstue o0 o0véMe. OO0BEM
MUPAMUJIBI, TPU3MBI.

[longoOuble Tena B mpocTpaHcTBe. COOTHONICHUS MEXKIY IUIOMAIIMU
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJL.

11 KIIACC

Tena Bpamenust

HunuHapuyeckas TTOBEPXHOCTB, obOpazyrorue HWINHIPUYECKON
MOBEPXHOCTH, OCh IWJIMHIPUYECKOW TMOBEepXHOCTU. [lunuHap: ocHOBaHuA U
OOKOBasi TOBEPXHOCTh, OOpa3yrolias MW OCh, IUIOMIaJAh OOKOBOM M IIOJHOMN
TTOBEPXHOCTH.

Konunueckasi moBepXHOCTh, 00pa3yronue KOHHYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKOH MmoBepXxHOCTH. KOHyC: OCHOBaHMe 1 BepIInHA, 00pa3yromias
U OChb, IUIOMaJb OOKOBOM U TIOJHOM TIOBEPXHOCTH. YCEUEHHBIM KOHYC:
oOpa3ylolue 1 BbICOTa; OCHOBaHUS U OOKOBasi MIOBEPXHOCTb.

Chepa u map: 1meHTp, paauyc, IUaMeTp; IJIOMATL MOBEPXHOCTH ChEpHI.
B3auMHoe pacnionoxenue chepbl U TUIOCKOCTH; KacaTellbHas TIOCKOCTh K cdepe;
I01aab chepsl.

N300paskenne Ten BpalleHus Ha TIOCKOCTH. Pa3BépTka mumMHapa v KOHycCa.

KomOuHaumy Ten BpamieHus UM MHOTOTPaHHMKOB. MHOIOIpaHHUK,
ONHUCAaHHBIM OKOJO cdepsl; cdepa, BOUCAHHAS B MHOTOTPAHHUK, WM TeEJO
BpAILCHHUS.



[Tonsitue 06 06pEMe. OCHOBHBIE CBOMCTBA 00BEMOB Te. Teopema 06 00bEMe
NpsSMOYTOJIBHOTO Tapajienenunena u cueactsus u3 He€. OOBEM IHIUHIpA,
koHyca. O0BEM Mmapa u momaas chepsl.

[Tonobubie Tena B mnpocTtpaHcTBE. COOTHOIIECHUS MEXIY IUIOMIAAIMU
MOBEPXHOCTEH, 00bEMaMU MOTIOOHBIX TEJ.

Ceuenus mwiMHIpa (TapaJyIebHO M TEPHEHAMKYJISIPHO OCH), CEUCHHUS
KOHyca (mapajuieIbHO€ OCHOBAHHMIO M TIPOXOJIAIEE Yepe3 BEPIIUHY), CEUCHUS
niapa.

BekTopbl 1 KOOPAUHATHI B MPOCTPAHCTBE

BekTop Ha IIOCKOCTH U B MPOCTPAHCTBE. CIIO)KEHUE U BBIYUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha YUCIO0. Pa3noxkeHue BEKTOpa Mo TPEM HEKOMIUJIAHAPHBIM
BekTopaMm. IlpaBuno mapauenenunena. Pemenwe 3amay, CBS3AaHHBIX  C
IIPUMEHECHUEM TMIpaBUJl JEUCTBUUA C BeKropamu. IlIpsmoyronpHas cucrema
KoopauHaT B mnpoctpaHcTBe. Koopmunatel BekTopa. Ilpocreitmme 3amaun B
KOOpAMHATaX. YTOJN MeEXay BeKkropaMu. CKaISIpHOE NPOU3BEICHHUE BEKTOPOB.
Brruncienue yriioB Mexay NPsIMBIMHA U IUIOCKOCTAMU. KoopIMHATHO-BEKTOPHBIN
METOJI IPU PELICHUN FT€OMETPUUYECKUX 3a]1a4.



INJIAHUPYEMBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHSI MPOTPaAaMMBbI y4eOHOTO TIpeaMeTa
«MareMaTuka» XapaKTepU3yrOTCs:

I'pa:xknanckoe Bocnuranme:

c(hOpPMHUPOBAHHOCTHIO TPAKTAHCKON MO3UIIMU 00YUAIOIIErocst Kak akKTUBHOTO
U OTBETCTBEHHOIO WI€Ha POCCHUHCKOro OOIIeCTBa, NPEJICTABICHUEM O
MaTeMaTUYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHHM,
npoleAyp TpaxaaHCKOro oOmiecTBa (BbIOOPHI, OMPOCHl U TIP.), YMEHHUEM
B3aMMOJICHCTBOBAaTh C COI[MAJbHBIMA HWHCTUTYTaMH B COOTBETCTBHM C HX
GYyHKUMUSIMU ¥ HA3HAYCHUEM.

Hanl/IOTI/I‘leCKOC BOCIIMTAHHC:

c(hOpPMHUPOBAHHOCTHIO POCCUICKOM TPAXKTAHCKON UICHTUYHOCTH, YBAKCHUS K
MPOILLIOMY Y HACTOSIIIEMY POCCUMCKOW MAaTEMATHUKH, IECHHOCTHBIM OTHOIICHUEM K
JOCTHXKEHUSM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMaTUYECKOM IIKOJIbI,
K KCIOJIb30BAHUIO ATUX JOCTI)KCHUM B JPYrUX HayKaxX, TEXHOJOTUsX, cpepax
AKOHOMHUKH.

JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEN POCCHICKOTO HapoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTUYECKOTO  TMOBEIACHUS,
CBSI3aHHOT'O C MPAKTUYECKUM MPUMEHEHUEM JOCTUKECHUN HAYKU U JESITEIbHOCTHIO
y4€HOI0; OCO3HAHHWEM JIMYHOTO BKJIa/1a B MOCTPOCHHUE YCTOMUMUBOrO OyayLIEro.

ICTEeTUYECKOE BOCIIUTAHHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKJIIOYAsl ICTETUKY MATEMaTHYECKHX
3aKOHOMEPHOCTEM, 0O0BEKTOB, 3ajad, PEIIEHHU, pacCyXJIeHUN;
BOCIPUMMYHMBOCTBIO K MATEMAaTUUYECKUM ACIIEKTAM PA3JIMYHBIX BUAOB UCKYCCTBA.

duznueckoe BOCIIUTAHNE:

c(OPMHPOBAHHOCTHIO YMEHHS TPUMEHSATh MaTeMaTHYECKUE 3HAHUS B
MHTEpecax 3J0pOBOTo U 0e30macHoro o0pas3a >KM3HU, OTBETCTBEHHOT'O OTHOIICHHUS
K CBOEMY 3J0pOBBIO (3I0pOBOE MHUTAHHE, COANTAHCUPOBAHHBIN PEXUM 3aHATUNA U



OT/bIXaA, peryJspHas ¢dusnueckas aKTUBHOCTB); buznyecKoro
COBEPLICHCTBOBAHUS, npu 3aHATUAX CIIOPTUBHO-03I0POBUTEIBHOMN
JEATEIbHOCTBIO.

Tpynosoe BocniuTanue:

TOTOBHOCTBIO K TPYyZy, OCO3HAHHUEM ILIEHHOCTU TPYJOJIOOUS; UHTEPECOM K
pasnmuyHbiM  cepaM  MPOPECCHOHAIBHOM  JESATENBHOCTH, CBS3aHHBIM  C
MaTEeMaTUKOW M €€ MPWIOKEHUSIMHU, YMEHHEM COBEpIIATh OCO3HAHHBIA BBIOOP
Oynymeir mnpodeccnrn W Ppeamu3oBBIBATh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,
TOTOBHOCTBIO M  CIHOCOOHOCTBIO K MAaTeMaTUYeCKOMY OOpa30BaHUIO U
caM000pa30BaHUI0 HA TMPOTSKEHUU BCEU >KU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYacTHIO B PEIICHUH MPAKTUUECKUX 3a/1a4 MaTEMAaTUYECKON HAIIPaBICHHOCTH.

IK0JIOrHYeCKoe BOCIIUTAHHE:

c(OPMHUPOBAHHOCTHIO HKOJOTHYECKON KYJIbTYpbl, MOHWMAHUEM BIUSHHUS
COLMAIBHO-YKOHOMHYECKUX TPOLIECCOB HA COCTOSIHUE MPUPOAHON M COLMATBHOMU
Cpelbl, OCO3HaHUWEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpolieM;
OpHEHTALIMEN HA NPUMEHEHUE MAaTEMAaTHYECKUX 3HAHWW I pPELICHUs 3a71ay B
0o0JaCTH OKpY’XKaromiell cpefpl, IUIAHUPOBAHUS TIOCTYNKOB M OIICHKA UX
BO3MOYKHBIX ITOCIIEICTBUU JIJIL OKPY’KAIOLIEN CPEbI.

HeHHOCTI/I HAYYHOI'O IMO3HAHUA:

c(OpPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM ©  OOIIECTBEHHOM  MPAKTUKH, [MOHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl UYeIOBEUYECKOW JESITeIbHOCTH, HTAaroB €€
Pa3sBUTUS W 3HAYUMMOCTH JUIsI PA3BUTHUS LMBWIW3ALMHU; OBJIAJACHUEM S3bIKOM
MAaTEMATUKH W MAaTEMaTUYECKOM KYyJIbTYpPOM KaK CpPEICTBOM IIO3HAHUS MUPA;
TOTOBHOCTBIO OCYIIECTBISATh IMPOEKTHYK) M HMCCIEHOBATEIBCKYIO JESATEIbHOCTD
WHIUBUIYAJIbHO U B TPYMIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpeameTHble pe3yNbTaThl OCBOCHUS MPOrpaMMbl y4eOHOTO IMpeaMeTa
«Maremartukay XapaKTepU3yrTCs OBJIAICHUEM YHUBEPCAIbHBIMA
NO3HAGAMENbHOIMU  OCUCBUAMU,  VHUBEPCATbHLIMU — KOMMYHUKAMUGHBIMU
0elCmBUAMU, YHUBEPCATTLHBIMU PE2YTIAIMUBHIMU OCUCTNEUAMU.



1)  Vuusepcanvhvie  no3masamenvHvle  Oelicmeus,  o0becneyu8arom
Gdopmuposarue 06a308bIX KOSHUMUBHBIX NPOYECCO8 0OVUaOWUxXcs (0ceoeHue
Memoo08  NO3HAHUA — OKpyJjcaowe20  Mupa,  NpuMeHeHue  JOSUYECKUX,
uccie008amenbCKux onepayull, ymeHull pabomams ¢ ungopmayueti).

ba3oBble JJornueckue JelicTBUA:

BBISIBJIAITH M XapaKTE€pPU30BaTh CYIECTBEHHbIE IMPU3HAKH MAaTEMaTUYECKHUX
OOBEKTOB, TOHSTHA, OTHOUICHUH MEXIy MOHATUSAMU;, (HOPMYITUPOBATH
OTIpEJICIICHNS TTOHATUN; YCTAHABIMBATH CYIECTBEHHBIN MPU3HAK KIIACcCU(UKAIUH,
OCHOBAHUS JiJ1s1 000OIIECHUS M CPABHEHUSI, KpUTEPUU TTPOBOAUMOTO aHAJIN3A;

BOCIIPMHUMATh, POPMYIUPOBATh M IIPE0OPa30BLIBATH CYXKJICHHS: YTBEPAUTEIbHBIC
U OTpUIIaTEIbHbIE, CAMHUYHBIC, YACTHBIC U OOIINE; YCIOBHBIC,

BBIBJIITh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSA3M U IPOTUBOPEUYUS B
(dakTax, AaHHBIX, HAOIIOACHMSX M YTBEPXKACHUAX; IMpEAJaratb KpPUTEPUH IS
BBISIBJICHUS 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;

JleJlaTh  BBIBOJBI C  MCIIOJBb30BAHUEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX W
VHIYKTUBHBIX YMO3aKJIOUEHUN, YMO3AKIFOUCHUH 110 aHAJIOTUH;

MPOBOJIUTh CAMOCTOATENIBHO J10KA3aTENbCTBA MATEMATHYECKUX YTBEPKIACHUU
(mpsiMBIE U OT MPOTUBHOTO), BEICTPAUBATh apTyMEHTAIIMIO, IPUBOIUTH MPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE CYK/ICHUS U BHIBOJIBI;

BBIOMPATh CHOCO0 pelleHus yueOHOU 3a1auu (CpaBHUBATh HECKOJIBKO BapUAHTOB
pelieHusi, BbIOMpaTh HauOoyiee MOAXOMAMN C Y4YETOM CaMOCTOATEIbHO
BBIJICIICHHBIX KPUTEPUEB).

Ba3oBrbIe uccieaoBarebCKHe AeiiCTBUA:

UCIIOJIB30BaTh  BOIPOCHl KAaK HCCIEAOBATENIbCKUI WHCTPYMEHT IIO3HAHMS;
bopMyaMpoBaTh  BONPOCHI,  (PUKCUPYIOUIME  MPOTUBOpEUYUE,  MpodiieMy,
yCTaHaBJIMBaTh MCKOMOE W JaHHOE, (hOPMHUPOBATH TUIIOTE3Y, APTyMEHTHPOBATH
CBOIO MTO3ULIUI0, MHEHHE;

IMPOBOJUTE CAMOCTOATCIBHO CHH&HHpOBaHHBIﬁ 9KCIICPUMCHT, HCCIICJOBAHUC I10
YCTaHOBJICHUIO OCOOCHHOCTEH MaTeMaTHU4YeCKOro O6’[)CKT3., SIBJICHUS, IIpOoLeCCa,
BBISIBJICHHIO 3aBUCHUMOCTEH MCIKIY O6’beKTaMI/I, SABJICHUAMM, ITPOLCCCAMU;

CaMOCTOSITENNFHO  (popMynHupoBaTh 0000IIEHHUsS W BBIBOABI 1O pe3yibTaTam
NpOBEAEHHOTO  HAONIONCHUS, WCCICIOBAHUS, OICHHWBATh  JIOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJbTaTOB, BEIBOJIOB U 000OIICHHIA;



INPOTrHO3UPOBATH  BO3MOKHOC  pPasBUTUC IIpOoLHECCa, a TaKXC  BbIJIBUIATH
MMPCAIIOJIOKCHHUA O €T0 PAa3BUTHU B HOBBIX YCIIOBUAX.

Pa6ora ¢ undpopmanmeii:

BBIABJIIATD I[GCI)I/II_[I/ITBI I/IHCI)OpMaI_[I/II/I, JaHHBIX, HGO6XOI[I/IMBIX IJIs1 OTBCTA Ha BOIIPOC
H U pCHICHUSA 3a1a4H;

BbIOMpaTh HMH(OPMALMIO W3 HCTOYHUKOB PA3IMYHBIX THUIIOB, aHAIU3UPOBATH,
CHUCTEeMaTHU3UpOBaTh M HHTEPIPETUPOBATh HMH(MOPMAIMIO DPA3NUYHBIX BUIOB H
(dbopM npeacTaBIeHuUS;

CTPYKTYpPUpPOBAaTh HMH(POpPMALIMIO, MPEACTABIATh €€ B pPA3IMYHBIX (OpMax,
WJLTIOCTPUPOBATH TpaUueCcKH;

OLIEHMBATh HAJE&KHOCTh MH(POPMALMU IO CaAMOCTOSITENILHO CHOPMYIUPOBAHHBIM
KPUTEPUSIM.

2)  Vuueepcanvhvie KOMMyHUKamu@Hwvle Oelicméus, obecneuusaom
CchoOpMUPOBAHHOCTNDL COYUATILHBIX HABLIKOG 00YUAIOUUXCS.

OO01menue:

BOCIPUHUMATh U (HOPMYIHPOBATh CYXACHHUS B COOTBETCTBUU C YCIOBUSIMH U
HEeIsIMU OOUIEHUS; SICHO, TOYHO, T'PAMOTHO BBIp@XaTh CBOIO TOYKY 3PEHHUS B
YCTHBIX M IHCBMEHHBIX TEKCTaX, /1aBaTh IMOSCHEHUS 0 XOAY PELICHHS 3aJauH,
KOMMEHTUPOBATH NIOJIYYCHHBIN PE3YJIbTAT;

B XO0Jic OOCYXJEHHUS 3aJaBaTh BOIPOCHI MO CYIIECTBY OOCYXKIAaeMOW TEMBbl,
npoOJieMbl, pelIaeMoil 3a7adyu, BBICKA3bIBaTh WJCH, HAIlCJICHHbIE Ha TOUCK
pEUIEHNUS; COIMOCTABISITh CBOU CYXIEHUA C CYXICHUSIMHU APYTUX YYACTHHKOB
nuanora, oOHapy>KUBaTh Pa3jIMYMe€ W CXOACTBO TO3UIMH; B KOPPEKTHOU (opme
bopMyIMpOBaTh PA3HOTIIACHS], CBOU BO3PAKEHUS;

MPEACTABIATh PE3YNbTAThl PEMIEHUS 3a0a4yd, DKCIEPUMEHTa, HCCIEIOBAHUS,
IPOEKTa; CAMOCTOATEIBHO BBIOMPATh (OpMAT BBICTYIUIGHHA C YYETOM 3aaay
NpEe3eHTALUU U OCOOCHHOCTEN ayIuTOPUH.

CorpyaHu4ecTBo:

MOHMMATh M MHCIIOJIb30BAaTh IIPEHMYIIECTBA KOMAHIHOW MW HMHIUBUAYaIbHOU
paboThl TpH pEHICHWH YYeOHBIX 3aJad; MPUHUMATh [Edb COBMECTHOM
JCSATCIIBHOCTH, IUIAHUPOBATh OPraHU3alldi0 COBMECTHOM pabOTHI, pacHpenciisaTh
BUIBI pabOT, IOTrOBapHMBATBCSA, OOCYXIATh TPOIECC M pPe3yabTaT pPabOTHI;
000011aTh MHEHUS HECKOJILKUX JIFOIEN;



y4acTBOBaTh B TPYyNMoOBBIX (opmax paboTel (00CyXkaeHUs, OOMEH MHEHUH,
«MO3TOBBIE IITYpMBD» W WHBIC), BBINIOJHATh CBOIO YacTh pabOTHl W
KOOPAMHUPOBATH CBOW JACHCTBHUS C JPYTMMH 4YJ€HAMH KOMAaHbI, OILCHUBATH
KaueCTBO CBOEro BKJaJa B OOIIMN MPOAYKT MO KPUTEPHUAM, CPOPMYIUPOBAHHBIM
Y4aCTHUKaMHU B3aUMOJICUCTBUSI.

3) Vnueepcanvnvie  pecynamueHbvie Oelicmaus, obecneyusarom
GdopmuposaHrue cMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

CaMoopraHmaunﬂ:

COCTaBJIATh IJIaH, AJITOPUTM PEILIECHUS 33a]]a4ul, BEIOUPATh CIIOCO0 PELICHUS C
y4€TOM UMEIOILUXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUPOBATh
Y KOPPEKTUPOBATh BAPUAHTHI PELICHUH C YYETOM HOBOM MH(pOpMAIUH.

CaMOKOHTPOJIb:

BJIaJICTh HABBIKAMM MO3HABATEIBHOU peQIEKCHM KaK OCO3HAHUS COBEPIIAEMBIX
JEUCTBUN U MBICIHUTENIBHBIX TMPOIECCOB, UX PE3YJbTaTOB; BIAJAECTh CIIOCOOAMHU
CaMOITPOBEPKH, CAMOKOHTPOJISI TPOLIECCA U Pe3yJIbTaTa PEUICHUS MaTEMATHUYECKON
3a/1aui;

MPEABUAETh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh NpPU PEUNICHUM 3aJ1a4H,
BHOCUTH KOPPEKTHUBBI B JIEATEILHOCTh HA OCHOBE HOBBIX OOCTOSATENBCTB, JaHHBIX,
HaWJIEHHBIX OMIMUOOK, BBISIBJICHHBIX TPYJIHOCTEH;

OIICHUBATh COOTBETCTBUE pe3yJibTaTa LEJIU U YCIOBUSIM, OOBSCHSITH MPUUYHHBI
JIOCTIDKEHUSI WJIM HEJIOCTHIKEHUSI PE3YJIbTATOB JIEATEIbHOCTH, HAXOAUTh OIIUOKY,
JaBaTh OIEHKY MPHOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATBI

10 KVIACC

OHCpHpOBaTB IMOHATUAMU: TOYUKA, IIPAMAd, IINIOCKOCTD.

[IprMEHATE aKCHOMBI CTEPEOMETPUM M CIEACTBHUS W3 HUX IIPU PELICHUH
F€OMETPUYECKUX 3a1a4.



OnepupoBaTh NOHATUAMHU: MAPATIICTBHOCTh U NEPIEHAUKYISIPHOCTD MPSIMBIX
U IUIOCKOCTEM.

KnaccuduimpoBath B3aMHOE pPAacCIOJIOKEHHE MPSAMBIX U IUIOCKOCTEH B
MPOCTPAHCTBE.

OnepupoBaTh MOHATUAMH: JABYTPaHHBIA YTOJ, TpaHU ABYTPAHHOTO YrIJa,
pebpo IBYTPAHHOTO yria; JUHEHHBIM Yroyl JBYIpaHHOIO yIJa; rpajycHas mepa
JIBYTPAHHOTO yTJa.

OHGpI/IpOBaTB IMOHATHAMHA: MHOI'OI'PDAHHHUK, BLIHYKHBIﬁ )51 HGBBIHYKHBIﬁ
MHOTI'OI'paHHHUK, 3JICMCHTBI MHOI'OT'paHHHUKA, HpaBHHBHBIﬁ MHOI'OT'PpaHHHUK.

Pacrio3naBaTh OCHOBHBIE BHJbI MHOTOTPAHHUKOB (MUpaMHIa; TMPU3MA,
IPSIMOYTOJIBHBIN HapaJijiesIeuIe, Kyo).

KnaccuduumpoBarb ~ MHOTOIpaHHUKHM,  BBIOMpas ~ OCHOBaHMS IS
Kjaccu(ukanuy (BBITYKJIbIE M HEBBINYKJIbIE MHOTOTPAaHHUKU; MPaBUIIbHbBIE
MHOTOTPAHHUKH; IPSIMbIE U HAKJIIOHHBIE MPU3MBI, apajuIeICIUIEebl).

OnepupoBaTh NOHATUSIMU: CEKYILAS TIIOCKOCTh, CECYHEHHE MHOTOTPAHHUKOB.
OOBSICHATH TPUHIIUIIBI TOCTPOSHUS CEYEHUH, UCTIONB3YS METO/ CIICIOB.

CtpouTh ceYeHUsT MHOTOIPAHHUKOB METOJOM  CIIE€JOB, BBIIOJHSTH
(BBIHOCHBIE) MJIOCKHE YEPTEKH M3 PUCYHKOB IMPOCTBIX OOBEMHBIX (PUTYp: BUL
CBEpXy, COOKY, CHU3Y.

Pematn 3aJ1a4 Ha HAXOXKXKACHUC I'COMCTPHUICCKUX BCIUYHUH 110 06pa3uaM 501041
aJIropuTMaM, IPHUMCHAA HN3BCCTHBIC AHAJIUTHYCCKHEC MCTOJAbI IIpW PCIICHHUUA
CTaHJapPTHBIX MATCMATHYCCKHX 3d4/1a4 Ha BBIYMCJIICHHC paCCTO}IHI/Iﬁ MCKIY ABYMS
TOYKaMH, OT TOYKH OO Hp)IMOfI, OT TOYKM JO IIIOCKOCTHU, MCIKAY
CKPCIIUBAOIITUMUCH ITPSAMBIMH.

Pemartpb 3aJla4d Ha HAXOXACHUC I'COMCTPHUUICCKUX BCIUYHUH I10 o6pa3uaM 501041
aaropurtmMaM, IIPHUMCHAA HMW3BCCTHBIC AHAJIMTHYCCKUC MCTOAbI IIPH PCIICHHUHA
CTaHdapPTHBIX MAaTEMATHYCCKUX 3aga4d Ha BBIYHCJIICHUC YTJ10B MCIKOY
CKpCIIMUBAIOIIUMHUCA  IIPAMBIMH, MCKIAY HpHMOfI U IINIOCKOCTBIO, MCKOY
IIOCKOCTAMU, ABYT'PAHHBIX YIJIOB.

Beraucisate 00bEMBI U TUIOMAAN MTOBEPXHOCTEH MHOTOTPAHHUKOB (TIpHU3Ma,
nupamMyza) ¢ nOpuMeHeHueM (OopMys; BBIUMCHATH COOTHOUICHHUS MEXKIY
IIOIIAASIMU TOBEPXHOCTEHN, 00BEMaMU NTOJI0OHBIX MHOTOTPAHHUKOB.



OnepupoBaTh MNOHATHSMHU: CHMMETpPUS B IPOCTPAHCTBE; LEHTP, OCh H
IUIOCKOCTh CHMMETPHH;, LIEHTP, OCh U MJIOCKOCTh CHMMETPUU (PUTYPHI.

W3BnekaTh, mpeoOpa3oBbIBATH M HHTEPIPETHUPOBATH HHPOPMALHIO O
MPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpaX, MPEICTABICHHYIO HAa YepTekax U
pUCYHKaX.

[lpumeHsTh TeOMeTpUyYecKHe (aKThl I PEIICHHUs CTePEOMETPUUECKUX
3aj1a4, MPEANoJaralliiX HECKOJIbKO IIaroB PEIIeHus], €CIIM YCIOBHS IPUMEHEHUS
3aJlaHbl B IBHOM (opMe.

HpI/IMCHHTL HpOCTGﬁHIPIG IIpOrpaMMHBIC cpeactTBa H QJICKTPOHHO-
KOMMYHHKAIIMOHHBIC CUCTCMBEI IIPHU PCIICHHUH CTCPCOMCTPUYCCKUX 3a1a1.

[IpuBOINTH NpHUMEpPBl MATEMATHYECKUX 3aKOHOMEPHOCTEW B IPUPOAE H
JKU3HU, PACIIO3HABATH IIPOSIBJIICHUE 3aKOHOB '€OMETPUHU B UCKYCCTBE.

[IprMeHATh MOJTYyYECHHBIE 3HAHWS HA IPAKTHUKE: aHAIU3UPOBATH pPEAIBHBIC
CUTyallud W NPUMEHATb HU3YYEHHBIE IOHATHUSA B IPOLECCE IIOMCKA PEIICHUS
MaTeMaTHYecKd C(HOPMYJIUPOBAHHONW MPOOJEMbl, MOJEIUPOBATh peajbHbIC
CUTyallud Ha S3bIKE TI'E€OMETPUHU, MHCCIEN0BATh IIOCTPOCHHBIE MOJEIU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TEOpeM, anmnapara aareOpbl; pemarhb
IIPAKTUYECKUE 3a7a4H, CBA3AHHBIE C HAXOKICHUEM T€OMETPUUECKUX BEJINYUH.

11 KVIACC

OmnepupoBaTh MOHATHUSMHU: LWIMHIpPUYECKas IOBEPXHOCTh, OOpa3yrolue
HWIMHAPUYECKOM  TMOBEPXHOCTH;  LWIMHAP;  KOHUYECKas  IOBEPXHOCTH,
oOpa3ylolue KOHHYECKOH OBEPXHOCTH, KOHYC; cpepruueckasi IOBEPXHOCTb.

Pacnio3naBath Tena BpanieHus (IMIMHIP, KOHYC, cdepa U 1map).
OOBIICHATH CIOCOOBI MOTYUYEHUS TEN BPALLICHUS.
KnaccudummpoBats B3auMHOE pacrosiokeHne chepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUSMU: ILIAPOBON CETMEHT, OCHOBAaHME CErMEHTA, BbICOTA
CErMEHTA; IIapOBOM CJIOM, OCHOBaHHE IIAPOBOTO CJIOS, BBICOTA LIAPOBOTO CIIOS;
1aPOBOM CEKTOP.

Beruucnare  00bEMBI M IUIOHIAAM  TTOBEPXHOCTEH TeNl  BpallleHWUs,
TrCOMETPUYECKUX TEJI C MpUMEHEHUEM (HOopMYII.



OnepupoBaTh MOHATUSMH: MHOTOTPAaHHUK, BIIMCAHHBIA B cdepy H
ONUCAaHHBIA OKOJO cdepbl; cdepa, BHHCAHHAE B MHOTOTPAHHUK WM TEJO
BpAILCHHUS.

BBIYUCIISTE COOTHOIICHHS] MEXIY IUIOMAAIMU MOBEPXHOCTEH W 00BbEMaMH
MOJIOOHBIX TEIL.

N300paxxkarh u3ydaemble (QUTypbl OT PYKHM M C TPUMEHEHHEM IPOCTHIX
YepTEKHBIX UHCTPYMEHTOB.

BoIMONHATH (BBIHOCHBIC) IIJIOCKUE YEPTEKHU U3 PUCYHKOB MPOCTHIX 00BEMHBIX
dburyp: BUI cBEpXY, COOKY, CHU3Y; CTPOUTH CEUEHUS TEJ BPAILICHUA.

W3BnekaTp, WHTEPHOPETHUPOBATH M MPeoOpa3oBbIBaTh HHPOPMALHIO O
IIPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTypax, MPEACTaBICHHYIO Ha YepTexax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IIPOCTPAHCTBE.

BbINONHATE  JEUCTBUSA CIOKEHUSA BEKTOPOB, BBIYUTAaHUA BEKTOPOB W
YMHOKEHHSI BEKTOPa Ha YUCIO0, O0BACHITH, KAKUMH CBOMCTBAMHU OHH 00JIaJalOT.

[IpuMeHTh MpaBuiIO NapasuiesenuIeaa.

OnepupoBaTh NOHATUAMM: I€KAPTOBBI KOOPAWHATHI B IPOCTPAHCTBE, BEKTOD,
MOZYJIb BEKTOpPAa, PAaBEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YIOJI MEXIY
BEKTOPAaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIUIAHAPHBIE
BEKTODBI.

HaxoauTs cyMMy BEKTOPOB M MPOU3BEACHUE BEKTOPA HA YHCIIO, YTOJ MEXTY
BEKTOpaMH, CKaJsipHOE TMPOU3BEACHUE, pACKIAAbIBaTh BEKTOp MO JBYM
HEKOJIJIMHEAPHBIM BEKTOPaM.

3aﬂaBaTB IIJIIOCKOCTL YPAaBHCHHUEM B HeKapTOBOﬁ CUCTEMC KOOPAWHAT.

[TpumensTe TeomeTpuueckue (HaKTbl I PEUICHUs] CTePEOMETPUUECKUX
3aJ1ay, MpeAnoJaratoMxX HECKOIbKO IAroB PEIICHUs, €CIH YCIOBUS IPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

Pematsn HpOCTeI)'IHIHe reOMCTPHUYCCKUC 3a/laiu Ha IPUMCHCHHUC BCKTOPHO-
KOOpOAWHATHOT'O MCTOAA.

Pematn 3agadu Ha JO0Ka3aTCJIbCTBO MATCMAaTHYCCKHUX OTHOILLIEHUM U
HaX0XXACHUC IrCOMCTPHUICCKNX BCIIMYHH I10 o6pasuaM WJIK aJITOpUTMaM, IMIPUMCHAA
HN3BCCTHBIC MCTOABI ITPU PCIICHUN CTAHAAPTHBIX MATCMATHYCCKHX 3aaa4.



[IppuMeHATP MpPOCTEHIINE NPOrPAMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHU CTEPEOMETPUUECKUX 3a/1a4.

HpI/IBO,ZII/ITI) MMpUMCPbl MATCMATUYCCKUX SaKOHOMepHOCTeﬁ B IIpUpOIAC H
JKU3HHU, PACIIO3HABATH ITPOABIICHUC 3dKOHOB I'COMCTPHUHU B HCKYCCTBC.

[IpyMEHATh MOJTYyYECHHBIE 3HAHWS HA MPAKTUKE: aHAJIU3UPOBATH pPEAbHBIC
CUTyalldd W TPUMEHATh HU3YYEHHBIE TOHATHUSA B IPOLECCE IMOMCKA PEIICHUS
MaTeMaTU4YeCcKlu CPOPMYJIMPOBAHHON MPOOJIEMBbI, MOJACIUPOBATH pPEaAbHbBIC
CUTyallUM Ha A3bIKE TEOMETPUHU, HCCIEAOBaTh IOCTPOECHHBIE MOJAEIU C
UCITOJIb30BAaHUEM T€OMETPUUYECKUX MTOHITHI U TEOpeM, annapara aareOpsl; pemaTh
IIPaKTUYECKUE 3a/1a4U, CBA3aHHBIE C HAXOKICHUEM N€OMETPUYECKUX BEIUYHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
n/n NPOrpaMMblI Beero Kontpoabneie| IlpakTuyeckue| oGpasoBareibHbIe
padoThI padoThI pecypchl
1 BBenenue B crepeomMeTpuio 10
) [IpsimMbIe ¥ IIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapanmienbHOCTb NPSAMBIX U IJIOCKOCTEN

3 IlepneHAUKYIAPHOCTD MPSAMBIX U INIOCKOCTEN 12
4 Vsl MeXay NPSMBIMU U IUIOCKOCTSIMHU 10 1
5 MHororpaHHuKu 11 1
6 O0bEMBI MHOTOI'PaHHUKOB 9 1
7 IloBTOpEHME: CEUEHHUS], PACCTOSIHUS U YIJIbI 4 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0




11 KJIACC

KosunyecTBOo 4acoB JJIeKTPOHHbIE
No /it HanmenoBaHmue pa3jiesioB U TeM (uudposBbie)
) NMPOrpaMmblI Beero Konrpoabnsie| IIpakTuueckue| oGpazoBareiibHbIE
padoThI padoThI pecypchl
Tena Bpamenus 12
OO0BEMBI TEN 5 1
BekTopsl 1 KOOpAMHATHI B TPOCTPAHCTBE 10 1
[ToBTOpenue, o0o0IIeHNE, CUCTEMATH3AIHS 7 |
3HAHUM
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 3 0







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

Ne
n/
n

Tema ypoka

KoauuecTBO 4acoB

Bcer| KoHTpoabH

0 ble padoThbI

IIpakTHYeck
ue padoThbl

Jlara
HU3Y4YeH
us

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibH
ble pecypchl

OCHOBHBIC TOHSTHS
CTCPEOMETPHH:
TOYKa, Ipsimasi,
IJIOCKOCTD,
MIPOCTPAHCTBO.
IIpaBuna
n300pakeHUs Ha
PUCYHKaX:
n300pakeHUs
IUIOCKOCTEH,
MapajuIeTbHBIX
MIPSIMBIX
(oTpe3koB),
CepeHBI OTPE3Ka

5.09

ITonsarus:
MepeceKarnmecs
IUIOCKOCTH,
MepeceKarnmecs
npsMasi u
MIOCKOCTh

8.09

ITonsarus:
MepeceKarnmecs
IUIOCKOCTH,
MepeceKarnmecs
npsiMas u
MIOCKOCTh

12.09

3HaKOMCTBO €
MHOTOTpaHHUKaMH,
n300pakeHNE
MHOTOTPaHHUKOB

15.09




Ha PUCYHKaX, Ha
MPOEKIIMOHHBIX
yepTexax

Hauanbnbie
CBelleHUs 0 KyOe u
nupamu/ie, ux
Ppa3BEPTKU U
monenu. CeueHus
MHOI'OTPaHHUKOB

19.09

HauannpHbie
CBeleHUs 0 KyOe u
nupamMue, uxX
Pa3BEPTKU U
monaenu. CeueHus
MHOTOI'PAaHHUKOB

22.09

Ilousitue 06
aKCHOMAaTHYECKOM
MMOCTPOCHUU
CTepEeOMETPHU:
AKCHOMBI
CTepEeOMETPUU U
CJICOCTBUA N3 HUX

26.09

Ilousitue 06
aKCHOMAaTHYECKOM
MMOCTPOCHUU
CTepEeOMETPUU:
AKCHOMBI
CTEPEOMETPHHU U
CJICIOCTBUA N3 HUX

29.09

IToustue 00
AKCHOMATHYECKOM
MOCTPOCHHUH
CTEPCOMETPUH:
AKCHUOMBI
CTEPEOMETPUH U
CJIEJICTBMS U3 HUX

3.10

10

ITousTue 00

6.10




AKCHUOMAaTHYCCKOM
IIOCTPOCHUHA
CTCPCOMETPUHN:
AKCHOMBI
CTCPpCOMCTPUU U
CICACTBUA N3 HUX

11

Bzanmuoe
pacIoyioKeHue
MPSIMBIX B
MPOCTPAHCTBE:
MepeCceKaroIIMecs,
napajuieIbHbIE U
CKpEIIMBAIOIINECS
MpsIMbIE

10.10

12

[TapannensHOCTH
MPSIMBIX U
IIJIOCKOCTEN B
IIPOCTPAHCTBE:
NapajuieibHbIe
MpsSMbIE B
MIPOCTPAHCTBE;
[apaJuIeNbHOCTh
TPEX MPAMBIX

13.10

13

[TapannensHOCTH
MPSIMBIX U
IIJIOCKOCTEN B
IIPOCTPAHCTBE:
[TapamiensHOCTB
IpsIMOM U
IIJIOCKOCTH

17.10

14

Vel ¢
COHAINpPaBJICHHBIMU
CTOpOHaMU

20.10

15

VYron mexny
IPSIMBIMU B
IIPOCTPAHCTBE

24.10

16

Yron mexny

27.10




MPsIMBIMU B
MIPOCTPAHCTBE

17

[TapannenpsHOCTH
ILIOCKOCTEHA:
napajuJieiabHble
IUIOCKOCTH

7.11

18

CBoiicTBa
MapaieabHbIX
IJIOCKOCTEH

10.11

19

IIpocrenmme
MIPOCTPAHCTBEHHBIE
¢burypsl Ha
TJIOCKOCTH:
TeTpa’ap, Kyo,
napajuiesienumnes

1411

20

ITocTpoenue
CEYEHUU

17.11

21

[TocTpoenune
CEYECHMI

21.11

22

KonTponbHas
pabota o Teme
"[Ipsimble n
IJIOCKOCTH B
MIPOCTPAHCTBE.
[TapannensHOCTH
MPSIMBIX U
IJI0CKOCTEN"

24.11

23

[TepnienankynsipHOC
Th NPSAMOU U
IIJIOCKOCTH:
MEpIEHUKYISIPHBIE
MpsSIMBIE B
IIPOCTPAHCTBE

28.11

24

[Ipsimbie
napajuieNbHbIe U
MEePIEeHIUKYISPHBIE

1.12




K IINIOCKOCTH

25

[Ipsimbie
napajuleJbHble U
MepHeHIUKYISIPHbIC
K IJIOCKOCTH

5.12

26

[Tpusnak
MEePIEHIUKYISIPHOC
TU IIPSAMOHN U
IIJIOCKOCTH

8.12

27

IIpuznak
MEepIEHIUKYISIPHOC
THU TIPAMOU U
IIJIOCKOCTH

12.12

28

Teopema o npsamon
NepIEHANKYIISIPHON
IJIOCKOCTH

15.12

29

Teopema o npsmon
MEPIEHUKYISIPHON
IJIOCKOCTH

19.12

30

Teopema o npsmon
MIEPIEHIUKYIIAPHOU
IUIOCKOCTH

22.12

31

[lepnenpukymnsap u
HAaKJIOHHBIE:
paccTostHUE OT
TOYKH J10
IIJIOCKOCTH,
paccTosiHuE OT
psIMOM 10
IJIOCKOCTH

26.12

32

[epnienaukynsip u
HaKJIOHHBIE!
paccTosiHue OT
TOYKH 10
IJIOCKOCTH,
paccTosiHuE OT

29.12




NPpAMOM 10
IUIOCKOCTH

33

Ilepnenpukymnsp u
HAaKJIOHHBIE:
pacCcTostHUE OT
TOUKH J10
IJIOCKOCTH,
paccTosiHue OT
NpAMOM 10
IJIOCKOCTH

9.01

34

[Iepnenpukynsap u
HAaKJIOHHBIE:
paccTosiHue OT
TOYKH J10
IJIOCKOCTH,
paccTosiHuE OT
psIMOH 10
IIJIOCKOCTH

12.01

35

VYrusl B
IIPOCTPAHCTBE: Yroil
MEXIy NPsMON U
IIJIOCKOCTBIO

16.01

36

JIByrpaHHBIN yroil,
JIMHEUHBIN Yroil

JIBYTPAHHOT'O yIJia

19.01

37

JIByrpaHHBIN yroil,
JIMHENHBIN yron

JBYTPaHHOTO yIJia

23.01

38

[lepnenaukynspHoc
Th MJIOCKOCTEH:
IIpU3HAK
MEPIIEHANKYIISIPHOC
TH JIBYX
IUIOCKOCTEH

26.01

39

IlepnenqukymnspHoc
Tb IJIOCKOCTEM:
IIPU3HAK

30.01




MEePIEeHIUKYISIPHOC

TH JBYX
IJIOCKOCTEHN

40

[TepnienauKynsipHOC
Th INIOCKOCTEHi:
MIPU3HAK
MEePIEHANKYIISIPHOC
TH IBYX
IUIOCKOCTEH

2.02

41

Teopema o Tpéx
IEPIIEHINKYIApaX

6.02

42

Teopema o Tpéx
MEePIEHIUKYISIpax

9.02

43

Teopema o Tpéx
MePIeHIUKYIIApaxX

13.02

44

KoHnTponbHas
pabora 1o Temam
"[lepnieH IUKYISIPHO
CTh IIPSIMBIX U
TIOCKOCTE" 1
"Vrisl MexXIy
MPSIMBIMU U
IUIOCKOCTSIMH"

16.02

45

IlousTue
MHOTOTPAaHHUKA,
OCHOBHBIC
3JIEMEHTEHI
MHOTOT'PaHHUKA,
BBIITYKJIBIE U
HEBBINYKJIbIE
MHOTOTPAHHUKWU;
pa3BEépTKa
MHOTOTpaHHUKA

20.02

46

IIpusma: n-
yroJibHasi IPU3Ma;
I'PaHU ¥ OCHOBAaHMS
IIPU3MBI; IIpsIMast U

23.02




HaKJIOHHas
IIPpU3MBI; OoKxoBasg U
I10JIHasA
IIOBEPXHOCTH
IIPpU3MbI

47

[Tapamtenenunen,
MPSAMOYTOJIbHBIN
napajuiesienunesa u
€ro CBOMCTBa

27.02

48

[Mupamupa: n-
yroJibHas
nupamMuaa, rpalHu u
OCHOBaHHE
MUPAMUJIBI;
OOKOBas U IOJIHAS
MOBEPXHOCTH
HI/IpaMI/II[I)I;
HpaBI/IJII)HaSI nu
ycedu€HHas
nupamMuaa

1.03

49

IIpaBunbHbBIE
MHOTOTpaHHUKHU:
MOHSITHE
MIPaBUJILHOTO
MHOTOTPaHHHKA;
MpaBUJIbHAS
pu3Ma u
IIpaBUJIbHAS
UpamMMIa;
IIpaBUJIbHAS
TpeyroyibHas
nupamMuia u
MIPaBUJIbHBIN
TeTpaap; Kyo

5.03

50

IIpencrasnenue o
ITPaBUIIBHBIX
MHOTOTpaHHHUKAX:
OKTa’Ip, JOJEKASP
U UKOCadIp.

12.03




51

CummMmerpus B
MIPOCTPAHCTBE:
CUMMETpPHS
OTHOCHUTEJIBLHO
TOYKH, IPSIMOH,
TJTIOCKOCTH.
OJEMEHTBI
CUMMETPHUH B
nUpaMuIax,
napajuiejenumne/ax,
MPaBUIIBLHBIX
MHOT'OTPaHHUKAX

15.03

52

Brrunciienne
JJICMEHTOB
MHOTOI'PaHHHKOB:
péO6pa, TuaroHanmu,

YIJIBI

19.03

53

[Tnomanp 60okoBOM
MTOBEPXHOCTU U
MOJTHOMN
MIOBEPXHOCTU
MIPSAMOM TIPU3MBI,
IJI011A]Tb
OCHOBaHHUM,
Teopema 0 OOKOBOI
MTOBEPXHOCTHU
MIPSIMOM TIPU3MBI

22.03

54

ITnomans 60KOBOM
MMOBEPXHOCTU U
MMOBEPXHOCTHU
MIPaBUIILHON

MU PaMU/JIBI,
Teopema o
Iomaa OOKOBOH
MMOBEPXHOCTHU
YCEYEHHOU

MU PAMH/TBI

5.04

55

KonTposnbhas
pabora 1o Teme

9.04




"MHuororpaHHuku’

1

[Tonsarue 00

56 . 12.04
00BEME
57 O06BEM TUpaMuIbI 16.04
58 O06BEM TUpaMuIBI 19.04
59 O0BEM TUPaMHUTBI 23.04
60 O0BEM TUpaMuIBI 26.04
61 O06BEM PU3MBI 30.04
62 O06BEM IPU3MBI 3.05
63 O06BEM PU3MBI 7.05
KonTposnbhas
pabora 1o Teme
64 ) 10.05
"O06BEMBI
MHOTOTPaHHHUKOB"
[ToBTOpEHME,
00001IeHe
CUCTEeMaTH3alIHs
65 3HAHUU. 14.05
ITocTpoenue
CEUYEHUIl B
MHOTOTPaHHHUKE
[ToBTOpEHME,
00o00mIeHNe
CUCTeMAaTH3aIIHs
3HAHUM.
Brruncnenne
66 17.05

PAcCCTOSTHUM: MEXKITY
ABYMA TOYKaMH, OT

TOYKH 0 MPSIMOH,
OT TOYKH 110

IJIOCKOCTH, MCIKIY
CKpCHIUBAOIIUMHUC




A IpAMBIMHA

Hrorosas
67 KOHTpOJIbHAs
pabora

21.05

[ToBTOpEHME,
00o001IeHne
CUCTEeMaTU3alUs
3HAHUM.
Brrunciienue
YIJIOB: MEXIY

68 CKPEIIUBAIOIIUMHUC
S IPSIMBIMH, MEX]TY
NpAMON 1
IJIOCKOCTBIO,
JBYTPAHHBIX YTJIOB,
YTJI0B MEXKAY
IIJIOCKOCTSIMU

24.05

OBILIEE
KOJIMYECTBO YACOB
[10 TIPOTPAMME

68




11 KIIACC

Ne
n/
n

Tema ypoka

KoauuecTBO 4acoB

Bcer
0

KonTpoabu
ble padoThbI

IIpakTnyeck
ue padoThbl

Jara
U3YYeHH
|

DJIEeKTPOHHbBIE
uugposbie
oOpa3oBaTeJibH
bIe pecypchl

Cdepa u map:
LEHTP, PaanyC,
JHaMETP;
TUTOIIAIb
MOBEPXHOCTHU
chepsl

5.09

Bzanmuoe
PacIoyIOKEHHUE
cdepsl u
[IJIOCKOCTH;
KacarellbHas
IJIOCKOCTh K
cdepe; mIomaab
cdepbl

12.09

N306pakenue
cdepsl, mapa Ha
IJIOCKOCTH.
Ceuenus mapa

19.09

Huwmmaapuyeckas
MMOBEPXHOCTb,
oOpa3ymomue
LWIAHAPUYECKON
MMOBEPXHOCTH,
0Ch
HWIAHAPAYECKON
MMOBEPXHOCTH

26.09

Humsap:
OCHOBAHUA U
OoKoBas
IIOBEPXHOCTD,

oOpasyrommas u

03.10




0Cb; IIJIOIIA/Ib
OOKOBOI U
MOJTHOH
MMOBEPXHOCTH

N3o6pakenue
MWIMHAPA HA
IJIOCKOCTH.
Pa3BépTka
UWIMH]IPA.
CeueHnns
WIAHAPA
(TIOCKOCTHIO,
NapajuIeIbHON
WIH

MEPpICHAUKYIISIPH

oi1 ocu
HUAJTUHIPA)

10.10

Konnueckas
MMOBEPXHOCTb,
oOpasytomue
KOHUYECKOM
MMOBEPXHOCTH,
OCh Y BEPILIUHA
KOHUYECKOM
MMOBEPXHOCTHU

17.10

Konyc:
OCHOBaHUE U
BEpIIIHHA,
oOpa3yromias u
OCb; TIJIOIIA/Ib
OOKOBOM U
MOJTHOMN
MTOBEPXHOCTH

24.10

Y ceu€HHbI
KOHYC:
oOpasyromue u
BBICOTA,;
OCHOBAHHMS U
OoKxoBas

7.11




MTOBEPXHOCTh

10

N3obpaxkenue
KOHYyCa Ha
IIJIOCKOCTH.
PazBépTka
konyca. Ceuenus
KOHYca
(TUTOCKOCTHIO,
napasuiebHON
OCHOBAHHUIO, U
IJIOCKOCTBIO,
MPOXOISAIIEH
yepes BEPIINHY)

14.11

11

KoMmOunanus ten
BpAIllCHUS U
MHOTOTI'PaHHUKOB

21.11

12

MHororpasHuk,
ONMCAHHBIN
OKOJIO cepsl;
cdepa,
BIIMCaHHAas B
MHOTOTpaHHUK
WIH B TEJIO
BpallleHUs

28.11

13

[Toustue 00
o0BEMeE.
OCHOBHEBIE
CBOMCTBA
00BHLEMOB Tell

5.12

14

O0BéM
WJIMH/IPA,
KOHyca

12.12

15

O6béM m1apa u
I0maab chepol

19.12

16

ITomoOusbIe TeNa B
MIPOCTPAHCTBE.
CoOoTHOLIIEHUA

26.12




MEXIY
IUIOIIAASIMHU
MMOBEPXHOCTE,
00BEMaMHU
MOIOOHBIX Te

17

KontposbHas
pabora 1o Temam
"Tena
BpalleHus" u
"O0bembl Ter"

9.01

18

Bekrtop Ha
IJIOCKOCTH U B
MIPOCTPAHCTBE

16.01

19

Cioxenue u
BBIYUTAHUC
BEKTOPOB

23.01

20

YMHOXEHNE
BEKTOpa Ha
YHUCIIO

30.01

21

Pasnoxxenne
BEKTOPA 110 TPEM
HEKOMIUIAHAPHBI
M BEKTOPaM.
IIpaBumo
napajuieIenuIe]
a

6.02

22

Pemenue 3amay,
CBSI3aHHBIX C
MIPUMEHEHUEM
MpaBWJI IEUCTBUI
C BEKTOpaMu

13.02

23

[IpssmoyronbHas
cucremMa
KOOPJIMHAT B
IIPOCTPAHCTBE.
Koopaunatsr
BEKTOpA.

20.02




[Ipocreiimue
3a/laud B
KOOpJIUHATax

24

Yron mexny
BEKTOPAMH.
CkansipHoe
MIPOU3BEICHUE
BEKTOPOB

27.02

25

Breraucnenue
YIJIOB MEXIY
MPSIMBIMU U

MIOCKOCTSIMU

5.03

26

Koopaunarno-
BEKTOPHBIN
METO/I TIpH
pereHnu
F€OMETPUUYECKHUX
3aja4

12.03

27

KonTponbHas
pabora 1o Teme
"BexTopsl u
KOOP/IMHATHI B
npocrpaHcrae”

19.03

28

[ToBTOpEHME,
00o0011eHne U
CUCTEeMaTU3alUs
3HAHUM.
OcHOBHBIE
burypsl, GaxTsl,
TEOpEeMBI Kypca
TUTAHUMETPUHI

9.04

29

[ToBTOpEHME,
000011IeHHE U
CHCTEeMaTH3aIus
3HAHUH.
OcHoBHBIC

burypsl, GaxThl,

16.04




TEOpEMBI Kypca
TUTAHUMETPUHU

[ToBTOpEHME,
0000111eHHE U
CHCTEMAaTHU3alHs
30 3HaHUHU. 3amaun
IJITAHUMETPUHU U
METOIBI UX
penieHus

23.04

[ToBTOpEHME,
0000111eHHE U
CHCTEMAaTHU3alHs
31 3HaHUH. 3agaun
IJIAHUMETPHUH U
METOJIBI UX
peleHus

30.04

[ToBTOpEHME,
00001IeHHE 1
cUCTeMaTH3aIus
3HAHUI.
OcHoBHbBIC
¢burypsl, QpaxTsl,
TEOpPEMBI Kypca
CTEpPEOMETPUH

32

7.05

Hrorosas
33 KOHTpPOJIbHAs
pabora

14.05

[ToBTOpEHME,
00001IeHHE 1
CHCTEMAaTHU3alHs
3HAaHUM

34

21.05

OBLLEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

34







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

METOAUYECKHE MATEPHUAJIbBI 1JIA1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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