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IMNOACHUTEJIBHASA 3AIINCKA

PaGouas mporpamma ydeOHOTO Kypca «['eoMeTpus» 0a30BOTO YPOBHS IS
obyuarommxcst 10 —11 kimaccoB pa3paboraHa Ha ocHoBe DenepaabHOTO
roCyapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEIHEro O0IIero 0Opa3zoBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHWH, NPEABABISIEMBIX K
MaTeMaTHYeCKOMY OOpa30BaHUIO, M TPAAWIMN POCCHICKOTO 0O0pa3oBaHUS.
Peanuzamnmsi mporpaMMbl 00eCIieYuBaeT OBIAICHUE KITFOYCBBIMU KOMIICTECHITUSIMH,
COCTABJISIFOIIIMMU OCHOBY JIJII CaMOPa3BUTHUSI U HEMPEPHIBHOIO 00Opa3oBaHUS,
[EJIOCTHOCTh OOIIEKYJIbTYPHOTO, JUYHOCTHOTO U TIO3HABATEIILHOTO Pa3BUTHS
JUYHOCTH O0YyYaroOmMnXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHocTh yueOHOTO Kypca TeOMETpUM Ha YPOBHE CpEIHEro OOUIero
oOpa3oBaHMsI OO0YCJIOBJIEHA NPAKTHMUECKON 3HAYMMOCTBIO METAalpeIMETHBIX MU
OpEIMETHBIX PE3yJIbTAaTOB OOYUYEHHUS T'€OMETPUM B HANPaBICHUH JIMYHOCTHOTO
pa3BUTHs OO0y4aromuxcsi, (opMHUpoBaHUS (YHKIUOHATIBHOM MaTeMaTHYeCKOU
I'PaMOTHOCTH, U3YUYEHUS IPYTUX y4eOHBbIX AUCHUIUIMH. Pa3BuTue y oOyvaromuxcs
MPaBUIBHBIX MPEACTABICHUA O CYIIHOCTH U HPOUCXOKIEHUU T'€OMETPUUYECKUX
abcTpakiuii, COOTHOUIEHHHM pEaJbHOIO0 M HJIE€ATbHOIO, XapaKTepe OTpPaKEHMs
MAaTEMATUYECKOW HAyKOW SBJIEHUW M NPOLECCOB PEATBHOIO MHPA, MECTE
r€OMETPUHU B CUCTEME HAYK U POJIM MAaTEMaTUUYECKOTr0 MOAEIMPOBAHUS B HAYYHOM
MO3HAHUHU U B MPAKTUKE CIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOT'O MUPOBO33PEHUS
yyaluxcs, a TakKe KauyecTB MBIIIJICHUsS, HEOOXOAMMBIX [UIsl aJanTaluu B
COBPEMEHHOM OOIIECTBE.

['eomeTpus sBisieTcs OAHUM M3 0a30BBIX MPEIMETOB HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHUs, Tak Kak oOOecrneyrMBaeT BO3MOXKHOCTh HW3Y4YEHUS Kak
JTUCHUIUIMH €CTECTBEHHO-HAYYHOUM HANPaBIEHHOCTH, TaK U TYMaHUTapPHOM.

Jlormueckoe MbIlUIeHHE, (HOpMHUpPYEMOE MpU HU3YYEHHH OOYYaroIIUMUCS
MNOHATUHHBIX OCHOB F'€OMETPHUH U IIOCTPOCHHUH LIETIOYKU JJOTUYECKUX YTBEPKICHUN
B XOJI¢ pEIIEHUs Te€OMETPUYECKUX 3aJayd, YMEHHE BbIJBUTaTh M OINPOBEpPraTh
TUIOTE3bl HEMOCPEACTBEHHO MCIOIb3YIOTCS MPU PEIICHUH 3a7ad €CTECTBEHHO-
HAy4YHOI'O LIMKJIA, B YACTHOCTHU U3 Kypca (PU3UKHU.

YMeHHE OpUEHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYLIECTBEHHYIO POJb BO
BCEX 001acTsIX AEATENbHOCTH 4YesoBeka. OpueHTauus 4elloBeKa BO BPEMEHU U
IPOCTPAHCTBE — HEOOXOJMMOE YCIOBUE €ro COLHAIbHOTO ObITHA, (dopMa
OTPaXEHUSI OKPYXAlOIIEero MHpa, YCJIOBHUE YCIEUIHOTO IO3HAHUS U aKTUBHOIO
npeoOpazoBaHusi  JA€UCTBUTENBHOCTH. OmepUpoBaHUE  MPOCTPAHCTBEHHBIMU



oOpa3zamMu OOBEOUHSET pa3Hble BUIbl YYEOHOW U TPYIAOBOM J€ATEIHHOCTH,
SBIISICTCS OAHMM M3 MPO(PECCHOHANTBHO BAXKHBIX KAadecTB, MOATOMY aKTyallbHa
3amaya (opmMupoBaHHS y OOyYaroONIUXCsl MPOCTPAHCTBEHHOTO MBIIUICHHUS Kak
Pa3HOBHJIHOCTH OOpa3HOrO MBIIUIEHUS — CYHIECTBEHHOIO KOMIIOHEHTa B
MOJATOTOBKE K MPAKTUYECKON JEATEIHLHOCTU 10 MHOTUM HAIIPaBJICHUSIM.

Ilenp ocBoeHus mporpaMMmbl ydueOHOro kypca «l'eomerpusi» Ha 06a30BOM
ypoBHE O0OyueHusi — oOmeoOpa3oBaTebHOe U OOILIEKYJIbTYpHOE pa3BHUTHE
oOydaromuxcst  4yepe3  OOecre4eHHe  BO3MOXKHOCTH  MPUOOpETeHHs U
UCIIOJIb30BAHUSI CUCTEMATUYECKHX TIEOMETPUYECKHX 3HaHUM U JCHCTBUH,
CHEeLM(PUUHBIX T€OMETPUH, BOZMOKHOCTH YCIICITHOTO MPOJOHKEHNUS 00pa30oBaHMsI
0 CTICIIUATBHOCTSIM, HE CBA3aHHBIM C MPUKJIATHBIM HCIIOIH30BAaHUEM T€OMETPHH.

[IporpaMmMa 1o reoMeTpur Ha 0a30BOM YpOBHE TpeIHA3HayeHa Jis
OOy4YaronIMXCcs CPeHEN IIKOJIbI, HE UCIBITHIBABIINX 3HAYUTEIBHBIX 3aTPYAHCHUM
Ha YpOBHE OCHOBHOI'O 001Iero oopa3zoBanus. TakuMm oOpa3om, oOydaromiuecs Ha
0a30BOM YpOBHE JOJDKHBI OCBOHMTH OOIIME MaTeMaTHYECKHE YMEHHS, CBS3aHHBIC
CO cHenu(puKoil TeoMeTpUH W HEOOXOAMMBIC /s JKU3HH B COBPEMEHHOM
obmectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTH HM3YYHTh T€OMETPHUIO OoJjee
riyO0OKo, €clii B JajibHEHIIEM BO3HUKHET HEOOXOIMMOCTh B T€OMETPUYECKHX
3HAHUSAX B MIPOPECCHOHATBHOMN JEATEIbHOCTH.

JlocTmkeHne 1enr OCBOCHUSA MPOTPpaMMbl  00ECTIEYMBACTCS pEUICHHEM
COOTBETCTBYIOIIMX  3anad. [lpuopuTeTHRIMM 3aJadaMd  OCBOEHHUS  Kypca
«I"eomeTpun» Ha 6a30B0M ypoBHE B 10—11 kaccax SBISIFOTCS:

e (opMupOBaHHE NPEICTaBICHUS O TEOMETPUM KaK YacTd MHPOBOU

KYJIBTYpPbI U OCO3HaHHE €€ B3aMOCBS3H C OKPYXKAIOLUIUM MHPOM;

e (opMupoBaHHE TPEACTABICHUS O MHOTOTPAHHMKAX W TeJlaX BpAIICHHUS
KaK O BOKHEHIINX MaTEeMAaTHYECKUX MOJENSX, TO3BOJISIONINX OMUCHIBATDH
Y U3y4yaTh pa3Hble SBICHUS OKPY>KAIOLIETO MUPA;

e (opMHpOBaHHE YMEHMsI paclo3HaBaTb Ha 4YepTeX ax, MOJEISIX U B
peaslbHOM MHpPE MHOTOTPAHHHUKH U TEJIa BPAIICHHUS,

e OBJIAJICHUE METOJIAMHU PEIICHHUS 3a/7a4 Ha MOCTPOCHHs Ha M300pa)KeHHIX
POCTPAHCTBEHHBIX (PUTYD;

e (dopMHpoBaHHE YMEHHUS ONEPUPOBATh OCHOBHBIMU MOHATHSAMH O
MHOTOTPaHHHUKAX ¥ TeJaX BPAIEHUS U UX OCHOBHBIMU CBONCTBAMU;

e OBJAJIEHUE  QJITOPUTMAMH  PEIICHUS  OCHOBHBIX  THUIOB  3ajady;
dbopMHUpoBaHHE  yYMEHHUSI MPOBOJUTH  HECJOXKHBIE  JIOKAa3aTelIbHbIC
pacCcyk/IeHUs B XOJI€ PEUICHHs] CTEPEOMETPUYECKUX 3aJad U 3a4ad C
MPAKTHUECKUM COJIEPKaHUEM;



e pa3BuTHE MHTEJIEKTYaJ IbHbIX " TBOPYECKUX CHOCOOHOCTEH
oOy4aromuxcs, IMO3HABATEIbHOW  AKTUBHOCTH,  HCCJEI0BATEIbCKUX
YMEHUH, KpUTUYHOCTH MBIIUICHHUS;

e (opmupoBanue GbyHKIHOHATBHON IrPaMOTHOCTH, PEIEBAHTHOM
F€OMETPUU: YMEHHE PpACHO3HAaBaTh IMPOSBICHHUS T'€OMETPUYECKUX
MOHATUN, OOBEKTOB W 3aKOHOMEPHOCTEH B peajbHBIX KU3HEHHBIX
CUTYallHsIX M MPU WU3YYEHUU JIPYTUX YYEOHBIX MPEIMETOB, MPOSBICHUS
3aBUCUMOCTEH M 3aKOHOMEpPHOCTEH, (opMynupoBaTh HX Ha SA3bIKE
r€OMETPUM U CO3JABATh TEOMETPUUECKHE MOJIENH, TPUMEHSITh OCBOCHHBIN
Ir€OMETPUYECKUN ammapar JUisl PELIEeHUs IPAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIIPETUPOBATH U OLICHUBATH ITOTYyYECHHBIE PE3YJIbTATHI.

OTIMYUTENHHON OCOOEHHOCTBIO MPOTPAMMBI SIBJISIETCS BKIJIIOUEHHE B KypC
CTEPEOMETPUM B HAdaJle €ro H3ydyeHWs 3a]ad, peEIIaeMblX Ha YPOBHE
MHTYUTUBHOTO MO3HAHMSI, U ONpENeIEHHBIM 00pa30M OpraHM30BaHHAas paboTa Haj
HUMH, 4YTO CIHOCOOCTBYIOT pa3BUTHUIO JIOTUYECKOTO H MPOCTPAHCTBEHHOIO
MBIIUIEHUS, CTUMYJIHUPYET MPOTEKAaHWE MHTYUTHUBHBIX MPOLECCOB, MOTUBHPYET K
JAJbHEUIIIEMY U3YyYECHUIO IPEIMETA.

[Tpenmourenue oTAAETCA HAMISIHO-KOHCTPYKTUBHOMY METOAY OOY4YEHHS, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOECH OCHOBE YYyBCTBEHHOCTH IPEIMETHO-
MPAKTUYECKOM JEATENbHOCTH. Pa3BuUTHME MPOCTPAHCTBEHHBIX IPEICTABICHUMN Y
ydalmxcsi B Kypc€ CTEPEOMETPHM IPOBOAUTCA 3a CUET pEUIEHUsA 3a4ad Ha
CO3/laHME  NPOCTPAHCTBEHHBIX OOpa3oB M  33Jay Ha  ONEpPUpPOBAHUE
IPOCTPAHCTBEHHBIMU oOOpa3amu. Co3naHue oOpa3a NPOBOAMUTCA C OMOPOW Ha
HarJsgHOCTh, a ONEpUpOBaHME O0O0pa3oM — B YCIOBUSX OTBJIEYEHUS OT
HAarIsAHOCTH, MBICJIIEHHOTO U3MEHEHHUSI €T0 UCXOIHOTO COJIEPKAHHUS.

OcHOBHBIE coaepkaTeNbHble TUHUU Kypca «l'eomerpum» B 10—11 kmaccax:
«MHororpanHukn», «IIpsiMble ¥ TIIIOCKOCTH B IPOCTPAHCTBEY, «Tea BpaleHus»,
«BEeKTOpbI U KOOPAUHATHI B IMTPOCTPAHCTBE». PDOPMUPOBAHUE JTOTUYECKUX YMEHUN
pacrpenensercss HE TOJbKO MO COAEPKAaTEIbHBIM JIMHUSAM, HO W IO TOJaM
oOy4eHUs Ha YPOBHE CpeHEro 00IIero oopa3zoBaHusl.

Copnepxanue 00pa3oBaHMs, COOTBETCTBYIOILEE MPEAMETHBIM pPE3yJbTaTam
OCBOEHHUSl paboueil mporpamMmbl, pacnpefeléHHbBIM MO0 ToAaM oOy4yeHwus,
CTPYKTYpUPOBAaHO TaKUM 00pa3oM, 4YTOOBI OBJAJEHHUE TI'E€OMETPUUECCKUMHU
MOHATHUSIMU Y HAaBBIKAMH OCYLIECTBIIUIOCH MOCIEI0BATEIBHO U MOCTYIATENBHO, C
COOJIIOJIEHUEM MPUHIIMIIA TPEEMCTBEHHOCTH, YTOObI HOBBIE 3HAHUS BKJIIOYAIUCH B
OOIIYI0 CHUCTEMY T€OMETPUYECKUX MPEICTaBICHUNA OOYUYaIOLIUXCs, PACIIUPSSI U
yray6usist €€, o0pa3ysi MpOYHbIE MHO>KECTBEHHBIE CBSI3U.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVTAHE



Ha u3ydenue reometrpun oTBOAUTCA 2 yaca B HeAento B 10 kiacce u 2 yaca B
Hezemo B 11 kmacce, Bcero 3a iBa roga ooydeHus - 136 yueOHbIX daca.

COAEPXAHUE YYEBHOI' O KYPCA
10 KITACC

IIpsiMmble ¥ IVIOCKOCTH B IPOCTPAHCTBE

OCHOBHBIE ~ TOHATHS ~ CTepeoMeTpuu. Touka, TmpsMas, IUJIOCKOCTb,
npoctpaHcTBO. [loHsiITHE 00 AaKCMOMATHYECKOM IOCTPOCHUU CTEPEOMETPHH:
aAKCUOMBI CTEPEOMETPHUH U CIEACTBUS U3 HUX.

B3anMmHOE pacnosioKeHHue MpsSMBIX B IPOCTPAHCTBE: IEPECEKAOIIUECH,
NapajulelibHble W CKpemmBaronmecs npsmele. [lapauiensHOCTh NpsAMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE: IAPAIUICIbHBIE IIPsAMBIE B  IPOCTPAHCTBE;
[1apaJuIeNIbBHOCTh TPEX MNPAMBIX; MAPAIIIEIBHOCTD NMPSAMOU U IUIOCKOCTH. YTIIBI C
COHAIIPaBICHHBIMA CTOPOHAMH; YroJd MEXAy NPsIMBIMA B IIPOCTPAHCTBE.
[TapamienbHOCTH IJIOCKOCTEM: MapaiyieIbHbIC TJTIOCKOCTH; CBOICTBA
napajienbHbIX IUiockocTel. [lpocTeiiine mnpocTpaHCTBEHHbIE (UIYypbl Ha
IUIOCKOCTH: TETpa’p, KyO, napajiesenunea; NoCTPOeHHE CEYEHU.

[leprieHIUKYJISIPHOCTD HPSIMOM M IUIOCKOCTH: IEPIIEHINUKYJIAPHBIE NIPSMbIC B
IIPOCTPAHCTBE, NPSAMBIE MAPAJUIEIABHBIE W MEPHECHAUKYJSIPHBIE K INIOCKOCTH,
NPU3HAK NEPHEHAUKYISAPHOCTH TMPAMOM M IUIOCKOCTH, TEOpeMa O NpsAMOU
MEPIEHINKYJIAPHONW IUIOCKOCTH. YTJIBI B IIPOCTPAHCTBE: YrOJI MEXAY NPSIMON U
IUIOCKOCTBIO;  JBYTPAaHHBIM  Yroj, JIMHEWHBIM yrojd JBYTPAHHOIO  yIJIA.
IleprieHIUKYJISIp ¥ HAKIOHHBIE: PACCTOSIHUE OT TOYKHM 10 IUIOCKOCTH, PACCTOSTHUE
OT TOpsIMOM 10  IUIOCKOCTH,  NOPOEKIUs  (QUIypsl Ha  IUIOCKOCTb.
[leprieHIUKYJISIPHOCTh  TUIOCKOCTEW: MPU3HAK  NEPHNEHIUKYJISIPHOCTH  JIBYX
I0cKocTer. Teopema o TpEX NEePHEHIUKYIISpax.

MHororpaHHuKHu

IloHATHE MHOTOrpaHHUKA, OCHOBHBIE 3JIEMEHTbl MHOTOI'DAHHUKA, BBIITYKIIbIE
Y HEBBIITYKJIbIE MHOTOTPAaHHUKH; pa3BEPTKAa MHOrorpaHHuka. [Ipusma: N-yronapHas
pU3Ma; TPaHU U OCHOBAHUS MPU3MBIL; MpsAMas U HAKIOHHAs MPU3MbL, OOKOBas U
IIOJIHAs IIOBEPXHOCTh IIPU3MBI. [Tapannenenunen, IIPSAMOYTOJIBHBIN
napajuleJienunes; U ero csorcrsa. I[lupamumpa: n-yronpHas nupamuzaa, rpaHd U
OCHOBaHME MUPAMU/JIbI; OOKOBAs U MOJIHAS MOBEPXHOCTh MUPAMU/IbI; PABUIIbHAS U
ycedéHHas nupamMuaa. OJIEMEHTbl Npu3Mbl W nupamunbl. IIpaBunbHble
MHOTOTPAHHUKU: MOHATUE MPABUIBHOIO MHOTOIPAHHUKA; MPABWUJIbHAS MpU3MA U
IIpaBWJIbHAs IHMPAMHJA; NPABUIIbHAs TPEYroJibHas MNHPaMUAA M IPaBUIIbHBIN
TeTpasap; KyO. IlpeacrtaBieHne O MpaBUIBHBIX MHOTOTPAHHUKAX: OKTadp,
noaekadIp U ukocadap. CeueHust npu3Mbl U TUPAMU/IBI.



CumMeTpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSIMOM,
IJIOCKOCTU.  ODJEMEHThl CUMMETpUM B MNHUpaMHAaX, NapajuieNenunenax,
MPaBUWIbHBIX MHOTOTPAHHHUKAX.

Brruncienne 9SJ€MEHTOB MHOTOTPAHHUKOB: péOpa, AWaroHaid, YIJbl.
[Tnomans OOKOBOM MOBEPXHOCTH M TIOJHOM TOBEPXHOCTH NPSMON IPU3MBI,
IUIOIIAJb OCHOBAaHMW, TeopeMa O OOKOBOM NOBEPXHOCTH MPSIMOU IMPU3MBIL.
[Tnomans OOKOBOW TMOBEPXHOCTH U TOBEPXHOCTH TIPABWIHBHOW MHUPaAMUJIBI,
TeopeMa O IUIomaad yceu€éHHou mnupamuiabl. [loHstue o0 o0véMe. OO0BEM
MUPAMUJIBI, TPU3MBI.

[Tono6nple Tena B mpocTpaHcTBE. COOTHOIICHUS MEXIY IUIOMIASIMHU
MOBEPXHOCTEHN, 00BEMaMU NTOI0OHBIX TEJL.

11 KIIACC

Tena Bpamenust

[Hunuaapuueckas MOBEPXHOCTD, oOpasyroiue UMAJIMHIPUYECKON
MOBEPXHOCTH, OCh IWJIMHIPUYECKOW TMoOBepXHOCTU. [lwnmHap: ocHOBaHuA U
OOKOBasi MOBEPXHOCTh, OOpa3zywolas M OCh; IUIONIaJAb OOKOBOM M TMOJHOU
MOBEPXHOCTH.

Konunueckass moBepXHOCTh, 00pa3yrolue KOHHYECKOW MOBEPXHOCTH, OCh H
BEpIIMHA KOHUYECKOM MmoBepXxHOCTU. KOHyC: oOCHOBaHUWE 1 BepIlIMHA, 00pa3yroIasi
U OCh; IUIOMAAhr OOKOBOM M TOJHOM TOBEPXHOCTH. YCEUEHHBIN KOHYC:
oOpa3ylolue U BbICOTa; OCHOBaHUS U OOKOBAsi HOBEPXHOCTh.

Cdepa u map: ueHTp, paauyc, IUAMETP; IJIOMIAAb MOBEPXHOCTU C(hEpHI.
B3auMHoe pacnonoxxenue chepsl U IIOCKOCTH; KacaTellbHasl MIOCKOCTh K cdepe;
TI01IA b ChEpHI.

N3o0pakeHue Tel BpallleHus Ha TJI0OCKOCTH. Pa3BépTka MUIMHAPA U KOHYCA.

KoMOuHanun Tenm BpalmieHHWS W  MHOTOTPAaHHMKOB. MHOTOTPaHHUK,
OMHUCAHHBIA OKO0JIO cdephl; chepa, BOHUCaHHASS B MHOTOTPAHHUK, WM TEJO
BpaIeHusl.

[Tonsarue 06 06BEMe. OcHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 00 00béEMe
NPsIMOYTOJIBHOTO TMapajuiesienunena v ciaeactBus u3 He€. OObEM UMIMHIPA,
KoHyca. O0BEM 11apa u mIomaab chephl.

[Togo6ueie Tena B mpocTtpaHcTBe. COOTHOIIECHUS MEXIY IUIOIMIAISIMH
MOBEPXHOCTEHN, 00BEMaMU TTOI0OHBIX TEJI.

CeueHus mwiMHApa (TApaJUIENbHO M NEPHEHAMKYJISIPHO OCH), CEUYEHHUS
KOHyca (mapajuielbHO€ OCHOBAHMIO M TPOXOJIAIIEE Yepe3 BEPILUHY), CEUEHUs
nrapa.

BeKTOpbl U KOOPAMHATHI B IPOCTPAHCTBE



BekTop Ha miockocTy U B mpocTpaHcTBe. CI0KEHUE U BBIUUTAHUE BEKTOPOB.
YMHOKEHHE BEeKTOpa Ha 4ucio. Pa3noxkeHne BeKTopa Mo TpEM HEKOMILIAHAPHBIM
BekTopaMm. [lpaBuno mapaenenunena. Pemenwe 3amay, CBS3aHHBIX — C
NpUMEHEHUEM TpaBWil JACUCTBUN ¢ BekTopamu. llpsmoyronpHas cucrtema
KoopauHat B mpoctpaHcTBe. Koopaunatel BekTopa. [lpocreitmue 3amaun B
KOOpJIMHATax. YTon Mexay BekTopaMu. CKaasipHOE MNPOU3BEIIEHHUE BEKTOPOB.
Briuncnienne yrioB MExy MPSMBIMH U TIOCKOCTAMHU. KOoOpAnMHATHO-BEKTOPHBIM
METO/1 TP PEIICHUH T€OMETPUUYECKUX 3a]1aY.

IIJTAHUPYEMBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3YJIbTATbI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUS MPOrPaMMbl Y4EOHOTO TMpeaMeTa
«MareMaTuka» XapaKTepU3yrOTCs:

I'pa:xknanckoe BocnuTanme:

c(hOpPMHUPOBAHHOCTHIO TPAKIAHCKON TO3UITUU 00YyYaIOMIErocs Kak akTUBHOTO
U OTBETCTBEHHOIO 4WJ€Ha POCCHUUCKOro OOIIeCTBA, MPEJICTABICHUEM O
MaTeMaTHYECKUX OCHOBax (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBICHUH,
NpoIeAyp TpaxaaHCKOro oOmiecTBa (BbIOOPHI, OMPOCHl U TIP.), YMEHHUEM
B3aMMOJICHCTBOBAaTh C COI[MAJBbHBIMA HWHCTHUTYTaMHM B COOTBETCTBUM C HX
GYyHKIHUSIMU ¥ HA3HAYCHUEM.

IHaTpuoTnyeckoe BOCIIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUICKOM IpakIaHCKOW UJICHTUUHOCTU, YBAKECHUS K
MPOIIIOMY U HACTOSIIIIEMY POCCUICKONW MaTEMAaTHKU, IICHHOCTHBIM OTHOIIICHUEM K
JOCTHXKEHUAM POCCUMCKUX MATEMATUKOB U POCCUMCKON MaTeMaTUYECKOW IIKOJIbI,
K HCIOJb30BAHUIO 3THUX JOCTHIKEHUW B JPYrMX HayKax, TEXHOJOTHSX, chepax
YKOHOMHUKH.

JIyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

OCO3HaHUEM JTYXOBHBIX LIEHHOCTEHN POCCUHCKOTO HapoJa;
c(OPMHPOBAHHOCTHIO  HPABCTBEHHOTO  CO3HAHMSI, OTUYECKOTO  TOBEIACHUS,
CBSI3aHHOTO C MPAKTUYECKUM MIPUMEHEHUEM JOCTUKEHUN HAYKU U JAESATEIbHOCTHIO
y4€HOTO; OCO3HAHUEM JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMYUBOTO OYIyIIEro.

JcTeTHYeCcKOoe BOCIUTAHUE:

ACTETUYECKUM OTHOIICHUEM K MHpPY, BKIIOYasi ICTETUKY MAaTeMaTUYECKHUX
3aKOHOMEPHOCTEM, 0O0BEKTOB, 3ajad, PEIIECHHUM, pacCyXJIeHUN;
BOCIPUUMYHMBOCTHIO K MATEMaTUYECKUM aCleKTaM pPa3IMyHbIX BUAOB UCKYCCTBA.

Dusnyeckoe BOCIUTAHUE:

c(OPMHUPOBAHHOCTBIO YMEHHSI TMPUMEHATh MaTeMaTH4YeCKue 3HaHUs B
WHTEpecax 37J0pOBOTO U O6e30macHOro oOpa3a >KM3HU, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3J0pPOBBIO (3I0pOBOE MHUTAaHWE, COATAHCHPOBAHHBIN PEXUM 3aHATUNU U



OTAbIXA, peryJsipHas busnueckas AKTUBHOCTD); (bu3HIEeCcKOro
COBEPILICHCTBOBAHHS, npu 3aHATHUAX CIIOPTUBHO-03/I0POBUTEIBHOM
NEATEIBHOCTBIO.

TpynoBoe BocnuTanue:

TOTOBHOCTBIO K TPYydy, OCO3HAHUEM IIEHHOCTU TPYIOIIO0US; MHTEPECOM K
paznuyHbiM  chepaM  TPOPECCHOHABHON  JESITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW U €€ NPWIOKECHUSIMU, YMEHHEM COBEPIIATh OCO3HAHHBIM BHIOOP
Oynymeit mnpodeccur W peanu3oBbIBaTh COOCTBEHHBIC >KM3HEHHBIC IJIaHBI,
TOTOBHOCTBIO W  CIIOCOOHOCTBIO K MaTE€MaTUYeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 HA TMPOTSKEHUU BCEU >KU3HH; TOTOBHOCTHIO K AKTUBHOMY
YYaCTHIO B PEIICHUH MPAKTUYECKUX 3a/1a4 MATEMATUYECKON HAIPABIECHHOCTH.

IKOJOrHYeCKOe BOCIIMTAHUE:

c(OPMHUPOBAHHOCTHIO HKOJOTHYECKON KYJIbTYpbl, MOHWMAHHUEM BIUSHHUS
COLMAIBHO-D)KOHOMHUYECKUX IPOLIECCOB HA COCTOSIHUE IPUPOJHOM U COLMAIBHOU
Cpellbl, OCO3HaHUWEM TIJ00aJbHOTO XapakTepa 3KOJOTHYECKHX MpolieM;
OpPHUEHTAIIMEM HA NPUMEHEHUE MATEMATHYECKUX 3HAHWW [JIA PELICHUs 337a4y B
o0JIacTU OKpYyKarollel cpelbl, IUIAHUPOBAHUS TIOCTYNKOB M OLEHKU UX
BO3MOYKHBIX ITOCIIEICTBUU JIJI1 OKPYKAIOILIEH CpEbI.

IleHHOCTH HAYYHOI'0 NTO3HAHMSA:

c(OpPMHPOBAHHOCTHIO MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  Pa3BUTUS HAyKM ©  OOIICCTBEHHOM  MPAKTUKH, [OHUMaHUEM
MaTEeMaTUYeCKOM HayKd Kak cdepbl UYeIOBEUECKOW ESITeIbHOCTH, ITAaroB €€
pPa3sBUTUS WM 3HAYUMOCTH JUISl Pa3BUTUS LMBWIM3ALMU;, OBJIAJECHUEM S3BIKOM
MAaTEMATUKH W MaTEMaTUYECKOM KyJIbTYpPOM KaK CpPEICTBOM IIO3HAHUS MUPa;
TOTOBHOCTBIO OCYIIECTBISATh IMPOEKTHYK) M HCCIEHOBATEIBCKYIO JESTEIbHOCTD
WHJIMBUIYaJIbHO U B TPYIIIE.

METANPEAMETHBIE PE3YJIbTATDI

MertanpenMeTHbIe PE3yJIbTaThl OCBOCHHS MPOTPAMMBI YYEOHOTO TMpeamera
«Marematuka XapaKTEPU3yIOTCS OBJIaJICHUEM YHUBEPCATbHBIMU
NO3HABAMENbHLIMU  OCUCMBUAMU,  VHUBEPCANbHLIMU — KOMMYHUKAMUBHBIMU
0elcCmeUusMU, YHUBEPCATIbHBIMU Pe2YISIMUBHLIMU OellCTNEUAMU.

1)  Vhusepcanvuvie  nosnasamenvHvle  Oeticmsus,  0becneuugarom
Gopmuposanue 0a308bIX KOSHUMUBHLIX NPOYECCO8 00YUarowuxcs (oceoenue
Memo008  NO3HAHUA — OKpYHCalowe2o  Mupa;  npumeHenue  J102U4ecKux,
ucce008amenbeKux onepayull, ymenuil pabomams ¢ ungopmayueti).

Bba3zoBble JJoruueckue JeMicTBUA:

e BBIBIISITh U XapaKTEPU30BATh CYIIECTBCHHBIC MPU3HAKA MAaTEMaTUYECKUX

OOBEKTOB, TOHSATUH, OTHOIICHUH MEXIYy MOHATUAMU, (OPMYIUPOBATH



ONpENENECHUs] IOHATUM; YCTAHABIMBAThb CYIIECTBEHHBIM  IPU3HAK
KJIacCU(UKALMU, OCHOBAHUA MJIi OOOOIICHHWS W CpPaBHEHUS, KPUTEPUU
IIPOBOJIMMOI0 aHAJIN3a;

BOCIPUHUMATh, (QOpPMYJIUpOBAaTb U  NIPEeOOpPa3OBbIBATh  CYXKICHHUS:
YTBEpAUTENIbHbIE W OTPULIATENbHBIE, €AMHUYHBIC, YacCTHbIE U OOIIME;
YCIIOBHBIE;

BBISIBISITH ~ MATEMAaTHYE€CKUE  3aKOHOMEPHOCTH,  B3aMMOCBS3UM U
OpOTUBOpEUMs] B (pakTaxX, [aHHBIX, HAOJIOJECHUSX U YTBEPKACHUSX;
npegiaraTb  KpUTEpUU s BBISIBICHUS  3aKOHOMEPHOCTEH U
IIPOTUBOPEUHNIL;

JienaTh BBIBOABI C HCIIOJIB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTHUBHBIX M
WHIYKTUBHBIX YMO3aKJIIOUEHHH, YMO3aKIFOUEHH 110 aHAJIOTUU;
IIPOBOJUTH CaMOCTOATEIIBHO J0Ka3aTeIbCTBA MaTeMaTUYECKUX
YTBEPXKACHUN (IIpsIMbIE U OT MPOTHUBHOTO), BHICTPAUBATh apryMEHTALUIO,
IPUBOJUTH MPUMEPBl M KOHTPIPHUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE
CYKJIE€HUS U BBIBOJBL

BBIOMpATh Ccroco0 perieHuss y4yeOHOW 3agaud (CpaBHUBATH HECKOJIBKO
BapUaHTOB pelIeHMs, BbIOMpaTh Haubosiee MNOAXOASIIUNA € YYETOM
CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBble ucciieoBare/bLCKHe JIeiiCTBUS:

UCIIOJI30BaTh BOMPOCHI KaK MCCIIEIOBATEIbCKUM MHCTPYMEHT IMO3HAHMUS,
dbopmyIpoBaTh BOMPOCH], (UKCHUPYIONME MPOTHBOpPEUUE, MPOoOIemMy,
yCTaHaBIMBaTh  MCKOMOE€ M  JlaHHoe, (OpMHUPOBAaTh  THIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULMIO, MHEHHUE;

IPOBOJUTH CaMOCTOATENIbHO CIUTAaHUPOBAHHBIN AKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJICHUIO OCOOEHHOCTEH MAaTeMaTH4eCKOro
O0BbEeKTa, SIBJICHUSA, TNPOLECCA, BBIABICHUIO 3aBUCHUMOCTEH MEXIY
00BEKTaMHU, SIBICHUSMU, IPOIIECCAMU;

CaMOCTOSITeNIbHO (hOPMYJIUPOBATH 00OOIIEHHUS U BBIBOJBI IO pe3yJibTaTam
MPOBENEHHOTO HAOIIOIEHUS, WUCCIEAOBaHUS, OLIEHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB U 0000IICHHIA;

IIPOTHO3UPOBAaTh BO3MOKHOE PAa3BUTHE INPOLECCA, A TAKKE BBIABUIATH
IPEATOJIOKEHNS O €r0 Pa3BUTHUN B HOBBIX YCIIOBHSIX.

Pa6ora ¢ unpopmanmeii:

BBISIBIIATH JIepUIMTBHI UHPOpMAIIMK, JAHHBIX, HEOOXOAUMBIX JUIsl OTBETa
Ha BONIPOC U JJI PELICHUS 3a1a4H;

BEIOMpAaTh  WHGOpMAIMIO W3  HWCTOYHUKOB  PA3IUYHBIX  THIIOB,
aHaJIM3UPOBaTh, CUCTEMATHU3UPOBATh M WHTEPIPETUPOBATH MHPOPMAIIUIO
Pa3IMYHBIX BUJOB U (POPM MPEACTABICHHUS;



2)

CTPYKTYpPUPOBaTh UHPOPMAIUIO, PEJCTABIATh €€ B PA3NUYHBIX (opMmax,
WLTIOCTPUPOBATH TpaduvecKH;
OLIEHUBATh HaIEKHOCTD uH(bOpMaIuu o CaMOCTOSITEJIEHO
cOpMYITHPOBAHHBIM KPUTEPHSIM.

Vuueepcanvnuvie KoMMyHuxkamuenwvle Oelicmsus, — 0Oecneuusarom

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 0DVYATOUWUXCAL.
Oo0menue:

BOCIIpUHUMATh H  (QOPMYJIHPOBATh CYXICHHUS B COOTBETCTBUU C
YCIOBUSIMHU M LIETSIMU OOIICHUS; SICHO, TOYHO, TPAMOTHO BBIpAXKaTh CBOIO
TOYKY 3pEHHsI B YCTHBIX M NMHCHbMEHHBIX TEKCTax, /1aBaTh IMOSICHEHUS IO
XOJIy pelIeHus 3a/1a9i, KOMMEHTHPOBATh TIOJyUYCHHBIN PE3yJIbTaT;

B X0/ 0OCY>KJEHH 3a7aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaEMON TEMBI,
poOJIeMBbI, perIaeMoi 3a/1auu, BEICKa3bIBaTh UJEH, HAIICJICHHBIC HAa TTOUCK
pelIeHus; COMOCTaBIATh CBOU CYXKICHUS C CYXICHUSIMH JIPYTUX
YYaCTHHKOB JHAora, OOHApYXUBATh pa3Indue W CXOJICTBO TO3WIINN; B
KOppeKTHOU popMme hopMyTupoBaTh pa3HOTIACHS, CBOM BO3PAKCHHUSI,
NPEACTABIATh  pPE3yJbTaThl  pPEIICHHUS  3a7a4d,  JKCIECPUMEHTAa,
UCCJIEIOBaHMsI,  TPOEKTa;  CaMOCTOSITEIbHO  BBIOMpaTh  (opmat
BBICTYIUICHHUS C YYETOM 3aJ1a4 TIPE3EHTAIIMU U OCOOCHHOCTEH ayAuTOPHUH.

CorpyaHu4vecTBo:

3)

NOHMMAaThb W HCIOJb30BaTh  MPEUMYIECTBA  KOMAHIHOM U
VHAMBHUIYaJIbHON pabOoThI IPU pellIeHNH Y4eOHbIX 3a/1a4; IPUHUMATh 11eJIb
COBMECTHOH JESITEeNbHOCTH, IUJIAHUPOBATh OPraHU3AIMI0 COBMECTHOM
paboThI, pacnpeaensTh BUABI padoT, JOTOBAPUBATHCA, 00CYXKAATh MPOIECC
U pe3yibTaT paboThl; 0000111aTh MHEHUS HECKOIBKUX JIFOJICH;
y4acTBOBaTh B IPYNNOBBIX (hopmax padboThl (00CYkIeHHs, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W UHBIC); BBINOJHITH CBOIO YacTb pabOThl U
KOOPAMHUPOBATh CBOM JIEUCTBUS C JPYTMMHM WIEHAMH KOMaH/bI;
OILICHWBATh Ka4eCTBO CBOETO BKJIaga B OOIIUN MPOAYKT MO KPUTEPHUSM,
c(OopMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

Vuueepcanonvie  pezynamuenvie  Oeiicmeus, obecneuusaiom

Gdopmuposarue cCMbLCIOBbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.
Camoopranusamnus:

COCTAaBJISITH IUJIaH, AITOPUTM PELICHUS 3a]1a4H, BBIOUPaTh CIIOCO0 peleHus
C Y4ETOM MMEIOITUXCSI PECYPCOB U COOCTBEHHBIX BO3ZMOXHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUN C YYETOM HOBOM
uHbOopMaInu.

CaMOKOHTPOJIb:



e BJQJCTh HAaBBIKAMHM II03HABATCIIBHOH pEQIICKCMM KaK OCO3HAHHS
COBEpIIIACMBIX JCHCTBHA W MBICIUTEIBHBIX MPOIECCOB, UX PE3YJIbTaTOB;
BIAJETh CHoco0aMu  CaMOINPOBEPKH, CAMOKOHTPOJIS TMpolecca |
pe3ysibTaTa penieHus] MaTeMaTHIeCKOM 3a/1a4H;

e TPEIBUICTH TPYAHOCTH, KOTOPHbIE MOTYT BO3HUKHYTh TIPU pEIICHUU
3aJja4d, BHOCHTH KOPPCKTHUBBI B JICATEIBHOCTh HAa OCHOBE HOBBIX
0OCTOSTEILCTB, TAHHBIX, HAMICHHBIX ONMTUOOK, BBISIBJICHHBIX TPYAHOCTEH;

e OIICHMBATh COOTBETCTBHE pe3yjbTaTa IIIM WU YCJIOBHUSM, OOBSICHSITH
NPUYUHBI JOCTHKCHUS WIH HEAOCTH)KCHUS PE3yJIbTaTOB ACSATEILHOCTH,
HaXOJWTh OMIUOKY, TaBaTh OIICHKY IPHOOPETEHHOMY OIIBITY.

IMPEAMETHBIE PE3YJ/IBTATDBI

10 KVIACC

OnepupoBaTh NOHATUSIMU: TOUKA, IIPsMasi, IIIOCKOCTb.

[IpUMEHATh aKCHOMBI CTEPEOMETPUU M CJEACTBUSI W3 HUX IPU PELICHUU
reOMETPUYECKUX 3a/ad.

OnepupoBaTh NOHATUSIMU: MAPAICTIBHOCTD U MEPHEHIUKYISIPHOCTD MPSMBIX
U TNTIOCKOCTEM.

KnaccupunmpoBats B3aMMHOE pACMOJOKEHUE MPSMBIX M IUIOCKOCTEH B
MIPOCTPAHCTRBE.

OnepupoBaTh MOHSATUSIMU: ABYTPAHHBIA YIOJI, TPaHU JBYIPAHHOTO YT,
pedpo JIBYrpaHHOIO YIJIa; JUHEWHBIM YTroJl JIBYTPAHHOIO yIJja; IrpajaycHas Mepa
JIBYTPAHHOTO yTJIa.

OnepupoBaTh TMOHATUSAMU: MHOTOTPAHHUK, BBIMYKJIBIH W HEBBITYKJIBIN
MHOT'OTPaHHHUK, JIEMEHThI MHOTOIpaHHUKA, MPaBUILHBIA MHOTOTPAHHUK.

Pacnio3HaBaTh OCHOBHBIE BHJIbI MHOTOTPAHHMKOB (TIMpaMuia; IpuU3Ma,
MPSIMOYTOJIBHBIN TapaJijIeNIeTHUIe I, KyO).

KnaccugumupopaThb MHOTOT'PaHHUKH, BBEIOMpast OCHOBaHUS TUTS
Kiaccupukanuu (BBIMYKIbIE W HEBBINYKJIbIE MHOTOTPAHHUKU, MPaBWIbHBIC
MHOTOTPaHHUKH; MPSMbIC U HAKJIOHHBIC MPU3MBI, TTapaJUICISIIUIIC bl ).

OnepupoBatTh MOHATUSIMU: CEKYIIasi MJIOCKOCTh, CEUEHUE MHOTOIPAHHUKOB.

OOBSICHATH TPUHITUIIBI TIOCTPOCHUS CEUEHUH, UCTIONB3YS METO/ CIICIOB.

CtpouTh CcEUeHHUs] MHOTOIPAaHHUKOB METOJOM  CJIEJIOB, BBITIOJIHSTH
(BBIHOCHBIC) TUIOCKHE YEPTEkKHU K3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYP: BHUT
CBEpXY, COOKY, CHHUBY.

Pemiats 3a1aun Ha HAXOXKJAECHUE T€OMETPUUYECKUX BEJIMYMH MO 00pa3aM Win
aNrOpuTMaM, NPUMEHSASI W3BECTHbIC AHAIUTUYECKUE METOAbl MPH PEIICHUU
CTaHJAPTHBIX MaTEMaTUUYECKUX 3a/1ad Ha BBIYUCIICHUE PACCTOSHUN MEXTY JABYMS



TOYKaMH, OT TOYKM JO OpPsIMOA, OT TOYKH JO IUIOCKOCTH, MEXKIY
CKPEIIMBAIOIIUMUCS NPSIMBIMH.

Pemiats 3a1aun Ha HAXOXKJACHUE T€OMETPUUYECKUX BEJIIMUMH MO 00pa3aM Win
aNrOpuTMaM, NPUMEHSAS W3BECTHBIC AHAIUTHUYECKAE METOAbl MPH PEIICHUU
CTAaHJAPTHBIX ~MATEMATHMYECKUX 3aJa4 Ha  BBIYMCIEHUE YIVIOB  MEKIY
CKPCIIMBAIOIMIUMUCI TPAMBIMHA, MEXJIYy NOpPSIMOA U IUIOCKOCTBIO, MEXKIY
IJIOCKOCTSIMM, IBYTPAHHBIX YTJIOB.

BoruucisaTe 00bEMBI U TUIOMIAAN MTOBEPXHOCTEM MHOTOTPAaHHUKOB (TIpHU3Ma,
nupamMuza) ¢ OpuMeHeHueM (OopMyJ; BBIUUCISATH COOTHOIICHHUS MEXAY
TUIOMIASIMU TTOBEPXHOCTEHN, 00BEMaMU TTOJIOOHBIX MHOTOTPAHHUKOB.

OnepupoBaTh MOHATHUSMH: CUMMETPUA B IPOCTPAHCTBE;, LEHTP, OCh U
MJIOCKOCTh CUMMETPHH; LIEHTP, OCh U TIIOCKOCTh CUMMETPHUH (DUTYPHI.

W3Bnekath, mpeoOpa3oBbIBATH M HHTEPIPETHUPOBATH HHPOPMAIHIO O
MIPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYpaxX, MPEICTABICHHYIO HA YepTexax U
PUCYHKAX.

[IpumensaTy TeoMeTpuueckue GakThl ISl PELICHUS] CTEPEOMETPUUYECKHUX
3a7a4, MPEANoJIararoluX HECKOIBKO IIArOB PEMICHHUS], €CJIM YCIOBUS NPUMEHEHUS
3aJ1aHbI B IBHOH (hopme.

[IpumeHaTs mOpocTedIIMEe IPOTPAMMHBIE  CPEICTBA U BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a7ay.

[IpuBOoAMTE NpUMEPHI MATEMATUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE HU
JKU3HH, PACTIO3HABATH IIPOSIBJIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpUMeHATh MOJy4YEHHbIE 3HAHUS HA IPAKTHUKE: AHAJU3UPOBATH PEaJIbHBIC
CUTyallud W IIPUMEHATh HW3YUYCHHBIE IOHATUS B MPOLIECCE IIOUCKA PELICHUS
MaTeMaTU4ecKu CcHOPMYJIMPOBAHHON TMPOOJIeMbl, MOJEIUPOBATh PpPEAJIbHbBIC
CUTyallud Ha $S3bIKE TEOMETPUHM, MCCIEAOBATh TOCTPOCHHBIE MOJIECIH C
WCITOJIb30BAHUEM T€OMETPUUYECKUX TTOHATHI M TEOpPEM, armnapara aireOphl; pemarhb
MIPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJICHUEM T€OMETPUUYECKUX BEJTUUMH.

11 KJIACC

OnepupoBaTth MNOHATUSMHU: LUJIUHAPUYECKAs MOBEPXHOCTh, OO0pa3zyroliue
UWIMHAPUYECKOM  TOBEPXHOCTH;  IWJIMHIAP;  KOHUYECKas  MOBEPXHOCTD,
o0pa3yrolire KOHMYeCKON OBEPXHOCTH, KOHYC; ChepruyecKasi HOBEPXHOCTb.

Pacnio3naBath Tena BpamieHus (IMIMHIP, KOHYC, cdepa U 1map).

OOBACHATH CIOCOOBI OTYUYEHUS TEJ BpaILleHUSI.

KnaccuguimpoBaTs B3aMMHOE pacojioKeHUe cPepbl U MIOCKOCTH.

OmneprpoBaTh MOHATUSMU: ILIAPOBON CETMEHT, OCHOBAHME CEIMEHTA, BBICOTA
CEerMEHTA; IIapOBOM CJIOM, OCHOBAHME IIAPOBOrO CJIOSl, BBICOTA LIAPOBOIO CJIOS;
1aPOBOU CEKTOP.



Bbruncnsate 00bEMBI M IUIOHIA[M  TOBEPXHOCTEM Tel  BpallleHus,
T€OMETPUUECKUX TEJl C MPUMEHEHHEM (POpMyII.

OnepupoBaTh MOHATUSMH: MHOTOTPAaHHUK, BIIMCAHHBIA B cdepy H
ONKCAaHHBIM OKOJIO cdepbl; cdepa, BOMCAHHAE B MHOTOIPAHHUK WIH TEJO
BpalICHUS.

Bb4uchsTe COOTHOLICHUSI MEXIY IUIOMAIASMHU MOBEPXHOCTEH M 00bEMaMu
10TOOHBIX TEJI.

N300paxaTh u3yyaeMmble (UIypbl OT PYKH U C IMPUMEHEHHEM IPOCTBIX
YEepTEKHBIX NHCTPYMEHTOB.

BbIONHATE (BBIHOCHBIE) IJIOCKHE YEPTEKU U3 PUCYHKOB IIPOCTHIX 0OBEMHBIX
¢duryp: BUJ CBEpPXY, COOKY, CHU3Y; CTPOUTH CEYEHUS TEJ BPALLIECHUS.

W3BnekaTp, WHTEPHOPETUPOBATH M MPeoOpa3oBbIBaTh HHPOPMALHIO O
IPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (PUrypax, IPEACTaBICHHYIO Ha YepTekax U
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B IPOCTPAHCTBE.

BBITIONHATS  JEHUCTBUSA  CIOXKEHUS BEKTOPOB, BBIYMTAHHMS BEKTOPOB H
YMHOKEHHSI BEKTOPA Ha YUCIO, OOBACHSTh, KAKUMH CBOMCTBAMHU OHH 00JIaJJaIOT.

[IpumeHsTh MpaBUIIO Mapajuieaenuneaa.

OnepupoBaTh NOHATHIMU: JE€KAPTOBBI KOOPJAUHATHI B IPOCTPAHCTBE, BEKTOD,
MOZYJIb BEKTOpPA, PABEHCTBO BEKTOPOB, KOOPAMHATHI BEKTOPA, YTOJ MEXIY
BEKTOPAaMH, CKaJSIPHOE MPOU3BEICHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMILIAHAPHBIE
BEKTODBI.

HaxoauTte cyMMy BEKTOpPOB M IIPOU3BEACHUE BEKTOPA HA YUCIIO, YIOJI MEXKIY
BEKTOpPAMH, CKaJsIpHOE IPOM3BEICHUE, PpACKIAAbIBaTh BEKTOp 1O JBYM
HEKOJJIMHEAPHBIM BEKTOPaM.

3agaBaTh INIOCKOCTh YPABHEHUEM B IEKAPTOBOM CUCTEME KOOPNHAT.

[TpumensTs reomeTpuueckue (HaKTbl Uil PEUICHUs] CTEPEOMETPUUYECKUX
3a/1a4, IPEANOJIaraolinX HECKOJIBKO IAaroB PELICHUs, €CIU YCIOBUs IPUMEHEHUS
3aJlaHbl B IBHOM (hopme.

Pewate mpocreiimme reoMeTpuyYeCcKUE 3aadyd Ha NPHUMEHEHUE BEKTOPHO-
KOOPAMHATHOTO METO/IA.

Pemare 3agaun Ha J0Ka3aTeabCTBO MAaTEMaTUYECKUX OTHOLIEHUH U
HAX0XJIEHHWE FeOMETPUUECKUX BEJIMUMH MO0 00pa3laM WK alropuT™MaM, MPUMEHsIS
M3BECTHBIE METO/IbI IIPHU PEIICHUH CTaHAAPTHBIX MATEMATUYECKUX 3a1a4.

[IpumeHsATp mpocTEHIIME MPOrpaMMHBIE  CPEACTBA M DJIEKTPOHHO-
KOMMYHHUKAIIMOHHBIE CUCTEMBI IIPU PELICHUHN CTEPEOMETPUUECKUX 3a/1a4.

[IpuBOIMTH NpUMEpPHl MATEMATHYECKUX 3aKOHOMEPHOCTEW B IPUPOAE H
JKA3HU, PACTIO3HABATH IIPOSIBJICHUE 3aKOHOB I'€OMETPUH B UCKYCCTBE.



[IpuMEHATh MOJMyYEHHBIE 3HAHUSA HaA MPAKTHUKE: aHAJIW3UPOBATH PEAJIbHBIC
CUTyallud W TMPUMEHATh W3YYCHHBIE NOHATUS B MPOLECCE IIOUCKA PEIICHUS
MaTeMaTU4eCKhn CPOPMYIMPOBAHHON TPOOIEMBI, MOJACIUPOBATH PCATHHBIC
CUTyallud Ha $A3bIKE TEOMETPUM, MCCIEAOBATH IIOCTPOCHHBIE MOJEIU C
UCITI0JIb30BAaHUEM T€OMETPUUYECKUX TTOHITHI U TeOpeM, anmnapara aareOpsl; peniaTh
MMPAKTUYECKUE 3a]1a4d, CBA3aHHBIE C HAX0XKJICHUEM T€OMETPUUECKUX BEJTUYMH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsn4yecTBo yacos DJIeKTPOHHbBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie) JdonmosiHuTEIbHAS
KoHTpoJbHbIe
n/n NMPOrpamMMbl Bceero o0pa3oBaTte/ibHbIE uHopmanus
padoTshI
pecypcsbl
1 BBenenue B ctepeoMeTpuio 10
5 [Ipsimbie ¥ TIIOCKOCTH B MPOCTPAHCTBE. 12 1
[TapamienbHOCTh NPSIMBIX U IIOCKOCTEN
3 [lepneHUKYISIPHOCTD MIPSMBIX U 12
IIJIOCKOCTEN
4 VYTrubl MeXAy NPSAMBIMU U TUIOCKOCTSIMHU 10 1
3) MHororpanHuku 11 1
6 OOBEMBI MHOTOTPaHHUKOB 9 1
7 [ToBTOpEHME: CEUEHHUSI, pACCTOSIHUS U YTJIbI 4 1
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68 5




11 KJIACC

KoJsnyecTBO 4acoB JIeKTPOHHbIE

HaumeHoBaHue pa3iesioB U TeM (undposbie) JdonoaHuTteabHas
Ne n/m KonTpoJbHbIE

NMPOrpamMMbl Bceero o0pa3oBaTe/ibHbIE uHpopmManua

padoTshI
pecypcsbl

Temna Bpamenus 21

OOBEMEBI TEN 9

BekTopsl 1 KOOPAMHATHI B IPOCTPAHCTBE 19

[ToBTOpeHue, 06001IeHNE, 19 1

CUCTeMaTH3alusl 3HAaHHUH
OBUIEE KOJIMYECTBO YACOB I10 68 3

[NPOTPAMME




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE

Ne Hara uudgposbie
Tema ypoka Kourpoabsnbie IIpakTuueckue
n/n Bceero H3yYeHUS oOpa3oBaTe/ibHbIE

padoTshI padoThI pecypest

OCHOBHBIC TIOHATHS CTEPEOMETPUH: TOUYKA,
npsiMasi, MI0CKOCTh, IIPOCTPAHCTRO.
IIpaBuiia n300pakeHus Ha PUCYHKAX 1
P P apacyd 07.09.2023
M300paXCHHUSI IIIOCKOCTEH, MapaieIbHBIX

IPSIMBIX (OTPE3KOB), CEPEIUHBI OTPE3Ka

[ToHsATHS: IepeceKarorecs MIOCKOCTH,
MepeCceKaOIIMecs MpsiMasi U TIOCKOCTh 07.09.2023

[TonsTHs: MepeceKaronrecs MI0CKOCTH,
NepeceKaroIrecs npsmasi ¥ II0CKOCThb 14.09.2023

3HAKOMCTBO C MHOTOI'paHHUKAMH,

n300pakeHre MHOTOTPAHHUKOB Ha 1
P P 14.09.2023
pI/ICYHKaX, Ha HpOCKHI/IOHHBIX ‘IepTe)KaX

HavanbHble cBeieHus 0 KyOe U mupamu/ie,
ux pa3BépTku U mozenu. CedeHus 1 91.09.2023

MHOTI'OIrpaHHUKOB

HauanbHble cBefieHHs 0 KyOe U mupamu/e,
ux pa3BépTku U Mozenu. CedeHus 1 91.09.2023

MHOTI'OI'paHHUKOB
[TousiTue 00 aKCHOMATHYECKOM

MOCTPOCHUU CTCPCOMCTPUN: AKCUOMBI 1
CTCPCOMCTPHUU U CIICACTBUSA U3 HUX

28.09.2023




TToHsATHE 00 aKCHOMATUYECKOM
MIOCTPOCHUHU CTEPEOMETPHH: aKCHOMBI
CTEPEOMETPHUH U CICACTBHUS M3 HUX

28.09.2023

TToHsATHE 00 AaKCHOMATUYECKOM
MOCTPOCHUU CTEPEOMETPUU: aKCHOMBI
CTEPEOMETPHUH U CIICACTBHS U3 HUX

05.10.2023

10

11

12

13

[TonsiTrie 06 akCHOMaTHYECKOM
MIOCTPOEHUHU CTEPEOMETPHU: AKCUOMBI
CTEPEOMETPHUH U CIICICTBUA U3 HUX

B3anMHOe pacmnoiokeHue npsmbIx B
IIPOCTPAHCTBE: IEpeceKarouecs,
NapajuleIbHbIE U CKPEILUBAOIIUECS
IIpsIMBIE

HapaJ'IJ'IGJ'IBHOCTB MpsAMBIX U IUIOCKOCTEH B
MMPOCTPAHCTBE: MMAPAJUICIIBHBIC IIPSAMBIC B
MMPOCTPAHCTBE; MAapAJUICIIbHOCTDb TpéX
MMPAMBIX

HapaJ'IJ'IGJ'IBHOCTB MPpAMBIX U IUIOCKOCTEH B
MMPOCTPAHCTBE: HapaJ'IJ'ICJ'IBHOCTB HpHMOﬁ u
INJIOCKOCTH

05.10.2023

12.10.2023

12.10.2023

19.10.2023

14

Vw1 ¢ COHAITpaBJICHHBIMU CTOPOHAMU

19.10.2023

15

16

Yros Mexay NpsIMBIMU B ITIPOCTPAHCTBE

Yroa Mexay npsiMbIMU B IPOCTPAHCTBE

26.10.2023

26.10.2023

17

[TapayieabHOCTB MJIOCKOCTEN:
napaelbHble TIOCKOCTH

09.11.2023




18

CBolicTBa napajuieabHbIX IIOCKOCTEN

09.11.2023
[Ipocreiitme npocTpaHCTBEHHBIE (PUTYPHI
19 Ha IJIOCKOCTHU: TeTpadp, KyoO, 16.11.2023
napajuieJenunes
20 [TocTpoenue ceueHuit 16.11.2023
21 [TocTpoenue ceueHuit 93.11.2023
KonTponpHas padora o Teme "IIpsimbie
22 IJIOCKOCTH B IIPOCTPAHCTBE.
HapaJIJIeJILHocIT)L I;FII))?IMLIX Y TUIOCKOCTER" 23.11.2023
[TepnieHAUKYIAPHOCTD MPSIMOM U
23 TUTOCKOCTH: TIEPIICHINKYIISIPHBIC TIPSIMBIC B 30.11.2023
IIPOCTPAHCTBE
24 [TpsmMble napansenbHble U
NEPIEHIUKYIISIPHBIE K IITIOCKOCTH 30.11.2023
o5 [IpssmMble napaienbHble U
MEePIEHANKYIISIPHBIE K TTIOCKOCTH 07.12.2023
26 [Ipu3Hak nepnesauKyJIIpHOCTH IPSIMOU U
IJIOCKOCTH 07.12.2023
97 [Ipu3Hak nepneHauKyIsIPHOCTH MPSAMON U
IJIOCKOCTH 14.12.2023
28 Teopema o0 psIMOM NTEPIIEHAUKYISIPHON
MJIOCKOCTH 14.12.2023
29 TeopeMa 0 nIpsIMO¥ NTEPIIEHAUKYIISIPHOU
IJIOCKOCTH 21.12.2023
30 TeopeMa 0 psIMO¥ NTEPIIEHAUKYIISIPHOU




IIJIOCKOCTH

21.12.2023

31

32

33

[leprieHaUKYNISAp U HAKIOHHBIE:
paccTosiHKE OT TOUKH JI0 IJIOCKOCTH,
paccTosiHUE OT MPSIMON JI0 IIIOCKOCTH

[leprieHIUKYNISAp U HAKIOHHBIE:
paccTosiHuE OT TOYKHU J0 IIOCKOCTH,
paccTosiHue OT IPSIMOM 10 TIOCKOCTH

HepHeHI[I/IKYJ'Iﬂp 1 HAKJIOHHBIC!
pacCTOAHNUEC OT TOYKHU J0 IINIOCKOCTH,
pacCToAHUC OT HpﬂMOﬁ J0 IINIOCKOCTH

28.12.2023

28.12.2023

11.01.2024

34

[IepnieHauKyIsp U HAKIIOHHBIE!
pPacCTOsSIHUE OT TOYKH [0 IIJIOCKOCTH,
paccTosiHue OT IPSIMOM 10 TNIOCKOCTH

11.01.2024

35

36

VYTIIBl B IPOCTPAHCTBE: YIOd MEKIY
IIPSAIMOM M TNIOCKOCTBIO
JIByrpaHHBIN yroJl, TMHEHHBIN Yroi
JIBYTPAHHOI'O yIJla

18.01.2024

18.01.2024

37

JIByrpaHHBIN yroJI, TMHEHHBIN yrom
JIBYTPAHHOI'O yIJla

25.01.2024

38

39

40

[IeprieHAMKyYIAPHOCTD INIOCKOCTEN:
MPHU3HAK HEPIEHIANKYIIPHOCTH ABYX
IIJIOCKOCTEMN

[lepnieHIUKYASIPHOCTD MIIOCKOCTEH:
MPU3HAK NEPIEHIUKYIIPHOCTH JIBYX
IIOCKOCTEHN

[lepnieHIUKYASIPHOCTD MIIOCKOCTEH:
MPU3HAK NEPIEHIUKYISIPHOCTH JIBYX
IJIOCKOCTEM

25.01.2024

01.02.2024




41

Teopema 0 TpEX NepHEeHAUKYIIAPax

01.02.2024

42

43

TeopeMa 0 TpEX nepHeHAUKYIIAPAx

Teopema o Tpéx nmeprneHANKYIIpax

08.02.2024

08.02.2024

44

KonTtponbsHas pabora o Temam
"IlepneHUKyYISIPHOCTD MPSAMBIX U
Al

miockocte" u "Yribel MeXy NPSAMBIMU U
II0cKoCcTIMHU"

15.02.2024

45

IlonsTue MHOIr'OrpaHHuKa, OCHOBHBIC
9JICMCHTBI MHOI'OI'PAaHHHKA, BBIITYKIIBIC U
HEBBIITYKJIBIC MHOTOTPAHHHUKH pa3BépTI<a
MHOI'OI'paHHHUKA

15.02.2024

46

[Ipu3ma: N-yronpHas npu3Ma; rpaHu U
OCHOBAHUS IIPU3MBI; IIpsIMasi U HAaKJIOHHAs
pU3MBbL; OOKOBasl U MOJIHASI IOBEPXHOCTh
IIPU3MBI

22.02.2024

47

48

49

[Tapamtenenunen, TpsIMOYTOJIbHBIN
napaJiesIenune]] 1 ero CBOMCTBa
[Tupamua: N-yroyipHas Nupamuia, rpaHu
¥ OCHOBaHUE NMUPaMUJIbl; OOKOBast U
MI0JIHASl IOBEPXHOCTh MUPAMUJIBL;
IIpaBWIbHAsA U YCEYEHHAs TUpaMUia

HpaBI/IJ'ILHLIC MHOT'OI'paHHUKHA: TIOHATUC
MMPaBUJIIBHOT'O MHOT'OI'paHHUKA,
IMpaBUJIbHAaA NpHU3Ma U IpaBUJIbHAA
nupamMuJia; npaBujibHasg TPCyroJbHasa

22.02.2024

29.02.2024

29.02.2024




nyMpamMuia U NpaBWIbHBIA TETPadIp; KyO

50

51

52

[IpencraBienue o npaBUIbLHBIX
MHOTOTPAaHHHUKAX: OKTadIp, JOJACKA P U
UKOCadIp.

CumMeTpus B IPOCTPAHCTBE: CUMMETPUS
OTHOCHUTEIJIbHO TOYKH, MPSMOM, TIIOCKOCTH.
DNeMEeHTbl CAMMETPUH B MHUpaMUax,
napajuiejenuneax, npaBUiIbHbIX
MHOTOI'PAaHHHUKAX

Boruncnenue 31eMEHTOB MHOTOTPaHHUKOB:
pEOpa, TuaroHaiu, yribl

07.03.2024

07.03.2024

14.03.2024

53

[Tnomans OOKOBOH MOBEPXHOCTH U TIOJTHOM
MOBEPXHOCTU MPSIMON TPU3MBI, TIOIIATH
OCHOBaHUH, TeopeMa 0 OOKOBOK
MIOBEPXHOCTHU IPSIMON IIPU3MBI

14.03.2024

54

[Tmomans 60KOBOI MOBEPXHOCTH U
MMOBEPXHOCTH MPABUILHON MTUPAMUBI,
TeopeMa O TIoaau OOKOBOMH
IOBEPXHOCTU YCEYEHHOU MUPAMUIBI

21.03.2024

55

56

57

KonTposabnas pabora no teme
"MHororpaHHuku"

[TousaTtue 00 00BEME

O0BEM TUpaMHUTBI

21.03.2024

28.03.2024

28.03.2024

58

59

O06bEM upamMuIbl

O0BEM TUpaMHUTBI

04.04.2024




04.04.2024

60 O06Be 1
PEM THPanMHZB! 11.04.2024
61 O0Bé 1
DEM TIPHIMBL 11.04.2024
62 O06Bé 1
PEM HPHMET 18.04.2024
63 O61é 1
DOM TIPHIMEL 18.04.2024
64 KonTponbnas pabota no teme "OObEMBI 1
MHOTOI'PaHHUKOB" 25.04.2024
[ToBTOpenue, 0000IIEHNE CHUCTEMATH3AIUS
65 i. 11 i 1
3nanuil. [locTpoeHne ceueHmii B 95 04.2024
MHOTOTPaHHHUKE
[ToBTOpenue, 06o0IIEHNE CUCTEMaTH3aIUs
3HaHUU. BpIYKCIIEHHE PACCTOSIHUI: MEXIY
66 i 1
JIBYMsI TOYKaAMH, OT TOYKH JIO TIPSIMOH, OT 16.05.2024
TOYKH JI0 THIOCKOCTH, MEXTY
CKPEIIUBAOIIUMUCS TIPSIMBIMHU
67 nu 0 1
TOTOBast KOHTPOJIbHAs paboTa 16.05.2024
[ToBTOpEeHUe, 0600IIeHNE CHCTEeMATH3AIIHS
3HaHUU. BBIYKCIIEHHE YTIIOB: MEXKIY
68 CKPELIMBAIOMIMMUCS TPSIMBIMH, MEXKY 1
MPSIMOM U TUTOCKOCTBIO, IBYTPAHHBIX
YTJIOB, YTJIOB MEXKY IJIOCKOCTSIMHU
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME




11 KJIACC

Ne i/

Tema ypoka

Cdepa u map: ueHTp, paauyc, 1namerp;
TUTOIIAIb IOBEPXHOCTH CHEPHI
B3aumnoe pacrnionoxenue chepsl 1
IUIOCKOCTH; KacaTelbHask TNIOCKOCTh K
chepe; iomanb chepsl

KoanuecTBo 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTnyeckue
padoTsbI

JlaTa
H3y4eHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

N3o6paxenue chepsl, mapa Ha
mockocT. CedeHus mapa

[unmHapudeckas OBEPXHOCTb,
oOpa3zyromue MUINHIPHIECKOM
IMOBEPXHOCTHU, OCb III/IHHHI[pI/I‘IeCKOﬁ
MOBEPXHOCTH

Hunuaap: ocHoBaHUS U OOKOBas
MOBEPXHOCTb, 00pa3yroIas 1 och;
IUIOIAah OOKOBOM M MOJHOM
IIOBEPXHOCTHU

N300paxkeHne NUINHAPA HA TIIOCKOCTH.
PazsépTka unnunapa. Ceuenus
WIHHIPA (TUIOCKOCTBIO, MapalieTbHON
WJTU TIEPTICHAUKYISIPHON OCH ITUITUHIPA)
Konundeckast moBepXHOCTh, 00pa3yroIime
KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIMHA KOHUYECKON TOBEPXHOCTHU




Konyc: ocHOBaHue U BepIIKHA,

8 oOpa3yromas U 0Ch; IO, OOKOBOU H
MIOJIHON TIOBEPXHOCTHU
Yceu€HHbI KOHYC: 00pa3yromme u

9 BBICOTA; OCHOBAaHHUA X OOKOBas
MOBEPXHOCTh
N300pakeHne KOHyca Ha IIOCKOCTH.
PasBépTka konyca. CeueHust KOHyca

10 (TUTOCKOCTHIO, TTApaILICIIbHOM
OCHOBAHUIO, M IJIOCKOCTHIO, TIPOXOISIICH
yepes BEPIINHY)

11 KomOuHanus ten BpameHus u
MHOTOT'PaHHHKOB
MHororpaHHMK, OIIMCAHHBIN OKOJIO

12 cdepsl; chepa, BIMCaHHAs B
MHOTOI'PaHHUK MJIH B TEJIO BPAIlEHUS

13 [Tonsitue 06 06béMe. OCHOBHBIE
CBOHCTBa 0OBEMOB Tel

14 O06bEM UIMHApa, KOHYCa

15 O06BEM mapa u wiomaas chepsl
[TomoOHbIE TENa B MPOCTPAHCTBE.

16 CooTHOIICHUST MEXIY TUTOMAISIMA
MMOBEPXHOCTEH, 00bEMaMH MMOJOOHBIX TEI

17 KonrtponsHas padora no temam "Tena
Bpaienus" u "O6beMsl Ten"

18 BekTop Ha MI0CKOCTH U B TPOCTPAHCTBE

19 CroxeHre 1 BBIYUTaHHE BEKTOPOB

20 YMHOK€EHNE BEKTOpa Ha YNCIIO0




21

Pasnosxenune BekTopa 1o TpéM
HEKOMIIJIaHapHbIM BekTopaM. [IpaBuiio
napaesenumnena

22

Pemienue 3ama4, CBSI3aHHBIX C
IIPUMEHEHUEM IIPAaBUII JCUCTBUH C
BEKTOPaMH

23

24

[IpsiMmoyronbHas cucreMa KOOpJUHAT B
npocrpancTse. KoopanHatel BEKTOpa.
[Ipocreiimne 3axa4n B KOOpAMHATAX

Yron mexay Bekropamu. CkanspHoe
MIPOU3BE/ICHNE BEKTOPOB

25

Beruucnenue yrioB Mexay IpsIMbIMU U
IIJIOCKOCTSIMU

26

27

KoopanHaTHO-BEKTOPHBIN METO ITPU
pEeLIEHNU TEOMETPUYECKUX 3a7a

KontponsHas pabora o Teme "BekTopbl
Y KOOPAMHATHI B IPOCTPAHCTBE"

28

[ToBTOpenue, 0600IIEHNE U
crcreMarn3anus 3HaHuii. OCHOBHBIE
¢burypsl, ¢pakThl, TEOPEMBI Kypca
TUTAHUMETPUH

29

[ToBTOpeHme, 0600IIEHNE U
cucrteMatu3anus 3Hannii. OCHOBHEIE
¢burypsl, pakThl, TEOPEMBI Kypca
TUTAHUMETPUHI

30

[ToBTOpeHue, 0600IIEeHNE U
cUCTEMAaTH3aMs 3HAHUNA. 3a1a4yn
TUTAHUMETPUHU M METOJIBI HX PEIICHUS




[ToBTOpeHUE, 0600IICHNE 1

31 cUcTeEMaTH3alys 3HAaHUN. 3a1ayun 2
IUIAHUMETPUHU M METOJIBI HX PEIICHUS
[ToBTOpeHUE, 0600IICHNE 1

39 cucTeMaTu3anus 3HaHui. OCHOBHBIC )
¢burypsl, pakThl, TEOPEMBI Kypca
CTEPEOMETPUU

33 HToroBast KOHTpOJIbHAS paboTa 1

34 [ToBTOpEHME, 0606H_[eHI:Ie u 3
CHUCTEMATHU3AIMs 3HAHHH

OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME







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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






