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MNOACHUTEJIBHASA 3AIIMCKA

PaGouas mporpamma ydeOHOro kypca «l'eomerpusi» 06a30BOTO YpOBHS IS
oOyuaromuxcst 10 —11 xmaccoB pa3paborana Ha ocHoBe DeaepanbHOTO
roCcyJIapCTBEHHOTO 00pa3oBaTEIBLHOTO CTaHapTa CPeAHEro oo1ero oopa3oBaHus,
C y4€TOM COBPEMEHHBIX MHPOBBIX TpeOOBaHUM, TMPEABSIBISIEMBIX K
MaTEMaTUYeCKOMY OO0pa30BaHUIO, M TPAJAMIMK POCCHUICKOTO 00pa3oBaHUS.
Peanuzanust mporpaMMbl 00ecrieYMBaeT OBJIAJICHUE KIIIOUEBBIMH KOMIIETEHIIUSIMH,
COCTaBJISIIOIIMMHU  OCHOBY JUIsl CaMOpPa3BUTHSI W HEMPEPHIBHOIO 0O0pa3oBaHMUS,
IIEJIOCTHOCTh OOIIEKYJIBTYPHOTO, JUYHOCTHOTO W TIO3HABATEIILHOTO Pa3BUTHUS
JUYHOCTU 00YYarOIIUXCsl.

HEJIM N3YYEHUA YYEBHOI'O KYPCA

BaxxHOoCcTh ydeOHOTO Kypca TE€OMETPUM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus OO0yCJIOBJIeHA MPAKTUYECKOH 3HAYMMOCTBIO METAIlpPEJAMETHBIX |
MPEAMETHBIX PE3yIbTaTOB OOYYCHHS] TCOMETPHUU B HAIPABICHUH JUYHOCTHOTO
pa3BUTHs O00ydaromuxcs, (GopMupoBaHus (YHKIMOHATHFHOM MaTeMaTHUYeCKOn
IPaMOTHOCTH, U3YUYEHUS JIPYTUX y4eOHBIX AUCIHUIUIMH. Pa3BuTHe y 00ydaromumxcs
MPaBUJIBHBIX TPEACTABICHUA O CYIIHOCTH W IPOUCXOXKICHUH T€OMETPHUYSCKHX
abCTpakilfii, COOTHOIICHUH PEAIbHOIO0 M HWICAIBHOTO, XapaKTepe OTpaKeHUs
MAaTEMaTUYECKOM HAyKOM SBIIEHUW U MPOLECCOB pPEAIbHOTO MHPA, MECTE
r€OMETPUHU B CUCTEME HAYK U POJIM MAaTEMATHYECKOTO MOJICIIMPOBAHUS B HAYTHOM
MO3HAHUU U B MPAKTHUKE CITOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MUPOBO33PEHUS
yYalllUXCsl, a TaKKe KauyeCTB MBIIUICHUS, HEOOXOAMMBIX JUIs ajanTalud B
COBPEMEHHOM OOIIIECTBE.

['eoMeTpust sBisieTCsl OMHUM U3 0a30BBIX MPEAMETOB HA YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs, TaK Kak OOECMEYMBAET BO3MOXHOCTh H3yUYEHHUS Kak
JTUCIUTUINH €CTECTBEHHO-HAYYHOM HANPaBIEHHOCTH, TaK U TyMaHUTapHOU.

Jlornyeckoe MbIIUIeHHe, (OpMUpPYeMOe MPH H3YYCHUH OOyYaronuMUCs
MOHATUHHBIX OCHOB T€OMETPHUH M TIOCTPOCHHUH IETIOYKH JIOTUYECKUX YTBEPKIACHUN
B XOJIe pEUICHUs TEOMETPUYECKUX 3aJad, YMEHHE BBIJBUTAaTh M OIPOBEPraTh
TUTOTE3bl HETIOCPEACTBEHHO HCIIONB3YIOTCS MPU PEIICHUH 3a7ad €CTeCTBEHHO-
HAyYHOTO [IMKJIA, B YACTHOCTHU U3 Kypca (PU3UKH.

YMeHHne OpueHTUPOBATHCS B MPOCTPAHCTBE UIPAET CYIIECTBEHHYIO POJb BO
BCEX 00NacTsIX AESITeNbHOCTH ueloBeka. OpHeHTalnus 4eloBeKa BO BPEMEHU U
MPOCTPAHCTBE — HEOOXOJAUMOE YCIOBHE €ro coluaibHOoro ObiTus, Gopma
OTPaXEHUSI OKPY’KAIOIIETO MHUPA, YCJIOBHE YCIEHNTHOTO TO3HAHUS W aKTHUBHOTO
npeoOpa3oBaHus  JEeUCTBUTENHLHOCTH. OnepupoBaHHWe  MPOCTPAHCTBEHHBIMU
oOpazamMu OOBEIUHSET pa3Hble BHUABI YYeOHOH | TPYJOBOH JIESITCIBHOCTH,



ABJIAETCS. OJHMM U3 MPO(PECCHOHATBHO BAXXKHBIX KAdyeCTB, MO3TOMY AaKTyaJlbHA
3amadya (QopmMupoBaHus y OOydYaIOIIUXCS MPOCTPAHCTBEHHOTO MBILIUICHUS Kak
Pa3HOBUIHOCTH OOpa3HOrO MBILIUIEHUS — CYIIECTBEHHOT0 KOMIIOHEHTa B
HOJIFOTOBKE K MIPAKTUYECKON AESITEIbHOCTH 110 MHOT'MM HaIlpaBJICHUSM.

[lens ocBoeHus mporpammbl yuebHoro kypca «l'eomerpusi» Ha 0a3oBOM
ypoBHE oOOyueHusi — 00meo0pa3oBaTenbHOe U OOLIEKYJIbTYpPHOE pa3BHTHE
oOydaromuxcst  4yepe3  oOecriedeHHe  BO3MOXKHOCTHM  NpUOOpeTeHus |
WCIIOJB30BaHUsl CUCTEMATHYECKUX TIE€OMETPUYECKUMX 3HAHUM W JACUCTBHU,
CHEeLM(PHUUHBIX T€OMETPUH, BOBMOKHOCTH YCHEIIHOr0 MPOJOJIKEHHUsI 00pa30BaHUs
10 CIIELUAIBHOCTSIM, HE CBA3aHHBIM C PUKJIAJAHBIM HCIOIb30BAaHUEM F€OMETPHUH.

[Iporpamma 1o reomMeTpud Ha O0a30BOM YpOBHE IpeAHA3HAyYeHa IS
00y4aroumxcs CpeHeN IIKOJIbI, HE MCIBITHIBABUINX 3HAYUTENIbHBIX 3aTPyIHEHUN
Ha YpOBHE OCHOBHOI'O 001Iero oopaszoBanus. Takum oOpa3oMm, oOydaroriygecs Ha
0a30BOM YpPOBHE JOJDKHBI OCBOMTH OOIIME MAaTEMaTHUYECKHE YMEHMsI, CBA3AHHBIE
co crneuu@uKol TeoMeTpurM M HEOOXOJUMbIe IJsi KM3HU B COBPEMEHHOM
obuiectBe. Kpome 3TOro, OHM MMEIOT BO3MOXKHOCTh M3YyYHTh F€OMETPHUIO OoJjee
riyOoKo, €clii B JajibHEHIIEeM BO3HUKHET HEOOXOIMMOCTh B T€OMETPHUYECKHX
3HaHUSAX B IPOPECCUOHAIBHOMN EATEIbHOCTH.

JlocTmkeHre 1elau OCBOECHHMS MpPOrpaMMbl OOECIEUMBAETCS pEUICHHEM
COOTBETCTBYIOIMX  3aj1ad. llpuopureTHplMM 3aJauaMM  OCBOEHHUS  Kypca
«I'eomeTpun» Ha 6a30BoM ypoBHe B 10—11 knaccax sBistoTCS:

e (opMHpoBaHHE TMPEACTaBICHUS O TEOMETPUU KaK YacTh MHPOBOM

KYJBTYPbI U1 OCO3HAHHE €€ B3aUMOCBSI3H C OKPYKAKOIUM MUPOM;

e (opMHpOBaHHE IPEACTABICHUS O MHOTOTPAHHHMKAaX U TejaX BpalleHUs
KaK O BaXHEHUIIMX MATEeMaTHYECKUX MOJENSX, MO3BOJSIOIINX OMUCHIBATH
Y U3y4aTh pa3HbI€ ABJICHUS OKPYKAIOLEro MUPA;

o (opMHpoBaHHE YyMEHMs paclO3HaBaTb Ha 4YepTeX axX, MOJEISIX U B
pealbHOM MHpE MHOTOTPAHHUKH U TEJa BPAIlCHHUS;

e OBJAJCHUE METOJAMH PEIICHMs 3a/lay Ha MOCTPOCHHUS Ha M300paKeHUsIX
MIPOCTPAHCTBEHHBIX PUTYD;

e (QopMupoBaHue yMEHHUS ONEPUPOBATH OCHOBHBIMH TMOHSTHSMH O
MHOTOI'PaHHHMKAX M T€JaX BPALEHUS U UX OCHOBHBIMU CBOMCTBaMU;

e OBJAJEHUE  QJITOPUTMAMH  PELICHUS  OCHOBHBIX  THUIIOB  3ajady;
dopMUpOBaHME YMEHHS IPOBOAMTH  HECIOXHBIE JI0Ka3aTeJIbHbIE
pacCy’kKJIeHUs B XOJI€ pELIEHUs CTEPEOMETPUYECKMX 3aJad U 3a7ad C
MIPaKTUYECKUM COJEPIKAHUEM;

e Dpa3BUTUE  UHTEIUICKTyaJIbHBIX W TBOPYECKUX  CIOCOOHOCTEM
oOydarolmuxcs, I03HAaBaTElIbHOM  AKTUBHOCTH,  MCCJIEI0BATEIbCKUX
YMEHHUH, KpUTUIHOCTH MBITIICHUS;



e (opmupoBaHue (GyHKIIMOHATBHOMN rPaMOTHOCTH, pEeNeBaHTHOU
F€OMETPUU: YMEHHE pPaclo3HaBaTh IMPOSBICHUS TEOMETPUUYECKHUX
MOHSATUH, OOBEKTOB W 3aKOHOMEPHOCTEW B peaJbHBIX IKU3HEHHBIX
CUTyallMsIX M TNPU HU3YUYEHUU JAPYTUX Y4YEOHBIX MPEAMETOB, MPOSBICHUS
3aBUCUMOCTEM M 3aKOHOMEpPHOCTeW, (OpMyIHpoBaTh HMX Ha S3BIKE
F€OMETPUH U CO37aBaTh T€OMETPUUECKUE MOJICIIU, TPUMEHATh OCBOCHHbIN
FEOMETPUYECKUM amnmapaTr JJisi peuieHdus NPaKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH U OLICHUBATH MOJTYYEHHBIE PE3YJIbTATHI.

OTIMYUTETHFHON OCOOEHHOCTHIO MPOTPAMMBI SIBIISIETCSl BKIIFOUEHHUE B KYPC
CTEPEOMETPUM B HAYaJle €ro MU3y4YeHHs 3a7ay, pElIaeMblX HAa YPOBHE
WHTYWUTUBHOTO MO3HAHUSA, U ONIPEACIIEHHBIM 00pa30oM OpraHM30BaHHasi paboTa HaJl
HUMH, YTO CIIOCOOCTBYIOT PAa3BUTHIO JIOTHYECKOTO M TPOCTPAHCTBEHHOTO
MBIIUICHUSI, CTUMYJIUPYET MPOTEKAaHUE MHTYUTHUBHBIX MPOLIECCOB, MOTUBUPYET K
JJbHEUIIIEMY U3YyUYEHUIO MTPEIMETA.

[Ipennourenue oTnaércsi HArasAIHO-KOHCTPYKTUBHOMY METOAY OOy4YeHUs, TO
€CTh TEOPETUYECKUE 3HAHUS UMEIOT B CBOEH OCHOBE UYBCTBEHHOCTh MPEIMETHO-
IIPAKTUYECKON JEATENbHOCTH. Pa3BUTHME NPOCTPAHCTBEHHBIX IIPEICTABICHUN Y
ydalmxcsi B Kypc€ CTEPEOMETPUM MPOBOJAUTCA 3a CUET pEUIeHUs 3aJad Ha
CO3JaHME€  TPOCTPAHCTBEHHBIX 00pa3oB U  3a7a4 Ha  ONEpPUPOBAHUE
MPOCTPaHCTBEHHbIMU o0Opazamu. Coznanue oOpa3a MPOBOJUTCA C OMOPOM Ha
HarISIAHOCTh, a OINEpPUpPOBAHHE O0Opa3oM — B YCJIOBUAX OTBJICUCHUS OT
HarJISIAHOCTH, MBICIIEHHOTO U3BMEHEHHUS €r0 UCXOTHOTO COJIEPKAHUS.

OcHoOBHBIE cozepikaTelibHble TUHUU Kypca «I'eomerpun» B 10—-11 kiaccax:
«MHororpanHukn», «lIpsiMble U MIIOCKOCTH B MPOCTPAHCTBEY, «Tena BpauieHus»,
«BeKTopbl 1 KOOPJMHATHI B TPOCTPAHCTBE». DOPMUPOBAHKE JTOTUUECKUX YMEHUMN
pacripenensieTcs He TOJbKO IO COAEPKATENbHBIM JIMHUSIM, HO W N0 TrojaMm
o0y4eHHUs Ha YPOBHE CPEIHEr0 00IIero 00pa3oBaHMs.

Copepxanue 00pa3oBaHMs, COOTBETCTBYIOIEE MPEAMETHBIM pPE3yibTaTaM
OCBOCHHUs paboueld mporpaMmbl, pacHpeAci€HHbBIM 1O TojJaM OO0ydeHwus,
CTPYKTYpPUPOBAaHO TakuM 00pa3oM, 4YTOOBl OBJIQJICHUE TE€OMETPUUYECKUMU
MOHSATUSIMU Y HAaBBIKAMH OCYILECTBIISUIOCH MOCIEI0BATEIbHO U MOCTYMATENIBHO, C
COOJII0ICHUEM ITPUHIIMIIA TPEEMCTBEHHOCTH, YTOOBI HOBbIE 3HAHUS BKIIIOYAIUCH B
OOIIYI0 CHUCTEMY T'€OMETPUYECKUX MPEJCTABICHUN OOyYAIOMINXCS, PACIIUPSS U
yriyosiss e€, o0pasys MpoYHble MHOKECTBEHHbBIE CBSI3H.

MECTO YYEBHOI'O KYPCA B YYEBHOM IIVIAHE

Ha u3yuenue reomerpun oTBoauTcs 2 yaca B HeAeno B 10 kimacce u 1 yac B
Hezeno B 11 kiacce, Bcero 3a n1Ba roga o0yuenus - 102 yueOHbIX daca.



COAEPXKXAHME YYEBHOI'O KYPCA
10 KUIACC

IIpssMbIe U MJIOCKOCTH B IPOCTPAHCTBE

OcHOBHbIE  TIOHAITUS ~ cTepeoMeTpuu. Touka, TmpsMas, IUIOCKOCTb,
npoctpaHcTBO. [loHsATHE 00 aKCHOMATHYECKOM TIOCTPOCHUHM CTEPEOMETPHUHU:
AKCUOMBI CTEPEOMETPHUU U CIICACTBUS U3 HUX.

B3anMHOE pacnosioKeHue TMpsSMBIX B IPOCTPAHCTBE: IEPECEKAIOLINECH,
NapajyieJibHble M CKpeuuBaromuecs npsmbie. [lapamiensHOCT NOpsSMBIX U
IUDIOCKOCTEM B IIPOCTPAHCTBE: IMAPAJUICIIBHBIE MpPsIMbIE B  IPOCTPAHCTBE;
MApAJVIENBHOCTh TPEX MPSIMBIX; NMAPAUICIBHOCTh MPSIMOU U TIOCKOCTHU. YTJBI C
COHAIIPABJIECHHBIMU CTOPOHAMH; YrOJd MEXAY NpSMBIMH B IPOCTPAHCTBE.
[TapaiutenbHOCTH IJIOCKOCTEM: NENEN G NINGISE IJIOCKOCTH; CBOICTBA
napajjiebHbIX TUiockoctel. [Ipocrteifive mnpocTpaHCTBeHHbIE (UTypbl Ha
IUIOCKOCTH: TETPa’p, KyO, napajjiesienunea; mocTpOeHHE CEUSHHI.

[lepneHAUKYISAPHOCTD NPSIMON U IUIOCKOCTH: NEPICHAUKYJIIIPHBIE MPSIMBIC B
MPOCTPAHCTBE, NPSAMBIE MapajuIebHBIE W TEPHECHAUKYJSIPHBbIE K IUIOCKOCTH,
MPU3HAK TEPHEHIUKYISIPHOCTH TMPSAMOM M IUIOCKOCTH, TEOpeMa O NpsSMOu
MEPIEHAUKYJSIPHON IUIOCKOCTU. YTJIBI B MPOCTPAHCTBE: YIrOJI MEXIY IMPSIMOU H
IUIOCKOCTBIO;  JIBYTPAaHHBIM  YrOJl, JIMHEWHBIM yrojl JIBYTPAHHOIO  yIJia.
[leprieHAUKYISp ¥ HAKJIOHHBIE: PACCTOSTHUE OT TOYKH 10 TJIOCKOCTH, PACCTOSTHUE
OT MNpSAMOM 10  IUIOCKOCTH,  TpOeKuusi  (GUrypbl Ha  IJIOCKOCTb.
[lepnieHAUKYNSIPHOCTh  IUIOCKOCTEM: NPU3HAK  MEPIEHAUKYJSIPHOCTA  JIBYX
I0cKocTer. Teopema o TpEX MepHeHAuKyIspax.

MHoOrorpaHHuKHu

[ToHsiITHE MHOTOTPpaHHUKA, OCHOBHBIE 3JIEMEHTHI MHOTOTPAHHUKA, BBITYKJIbIC
Y HEBBIMYKJIbIE MHOTOTPAHHUKU; pa3BEPTKa MHOTOrpaHHuKa. [Ipu3ma: N-yroyibHas
Mpu3Ma; rpaHu U OCHOBAHUS MPU3MBbI;, IpsiMas U HAKJIOHHAsS MPU3MBbI; OOKOBas U
MOJIHAA IMOBEPXHOCTh MTPU3MBL. [Tapamtenenunen, PAMOYTOJIbHBIN
napajuiesienune]; U ero cpoucrsa. [lupamupa: N-yronpHas nupamuja, 'paHd U
OCHOBaHHWE MUPAMUJIbI, OOKOBAs U MOJIHAS TOBEPXHOCTh MUPAMU/IbI; TPaBUIIbHAS U
yCeu€HHasd nupaMuaa. OJIEMEHTbl TMpu3Mbl U nupamuibl. [IpaBunbHbIE
MHOTOIPaHHUKHU: TOHSATHE NPABWIBHOIO MHOIOTPAHHUWKA; MPABUJIbHAS IMPU3MA U
IpaBUWIbHAS IHUPAMUJA; [PaBWIbHAs TPEYTOJbHAsA NUPAMUIA W IPABUIIBHBIN
terpadsp; KyO. IlpencraBieHne o mpaBUIIBHBIX MHOTOTPAHHHUKAX: OKTa’dp,
noaeKadap u ukocadap. CeueHns NpU3Mbl U TUPAMHUJIBI.

CummMmeTpuss B IPOCTPAHCTBE: CUMMETPHUSI OTHOCUTEIBHO TOYKH, MPSAMOWM,
IUIOCKOCTU.  ODJEMEHTbl CUMMETPUM B MNHpaMHAaX, Napajuielenunenax,
MPaBUJIBHBIX MHOTOIPAaHHUKAX.



BbluncneHue 3J€MEHTOB MHOTOIPAaHHUKOB: péEOpa, AuaroHaiu, YIJIbL.
[Tnomans OOKOBOW TMOBEPXHOCTH W TIOJIHOW TOBEPXHOCTH TIPSIMOM TMPU3MBI,
IJIOMAJh OCHOBAaHMM, TeopeMa O OOKOBOW TMOBEPXHOCTH NPSIMOM MPHU3MBI.
[Tnomans OOKOBOM TMOBEPXHOCTH UM TOBEPXHOCTH MPaBUIBLHOW MUpaMUJIbI,
TeopeMa O Iulomanu yceuéHHoul mnupamuabl. [lonstue o0 o0béme. OO0BEM
MUPAMU/JIbI, TPU3MBL.

[logoOuble Tena B mpocTpaHcTBE. COOTHOIICHUS MEXKIY IUIOHMAIIMU
MOBEPXHOCTEH, 00BEMaMU TTOTOOHBIX TEJL.

11 KJIACC

Tena Bpamenust

[nnuHapuyeckas IIOBEPXHOCTB, oOpasyroiue IUJIMHIPUYIECKON
MOBEPXHOCTH, OCh UWJIWHAPUYECKON TMOBEpXHOCTU. [lunuHap: ocHOBaHUA U
OOKOBasi TOBEPXHOCTh, OOpasymolas M OChb, IUIOMIAJb OOKOBOM U TOJIHOMN
MOBEPXHOCTH.

Konnueckass moBepXHOCTh, 00pa3yromiue KOHUYECKOW MOBEPXHOCTH, OCh U
BEpIIIMHA KOHUYECKOM moBepxHOCTH. KoHyC: ocHOBaHME U BepinHa, oOpasyromias
M OCb, IUIONMaJb OOKOBOM U TMOJHON TMOBEPXHOCTU. YCEUEHHBIM KOHYC:
oOpa3yrolye U BhICOTa; OCHOBaHUS U OOKOBAsi TOBEPXHOCTb.

Cdepa u map: ueHTp, paauyc, AUAMETpP; IJIOMIAIb MMOBEPXHOCTU CRephl.
B3aumHoe pacnosnoxxeHue chepbl U MIOCKOCTH; KacaTellbHas MJIOCKOCTh K cdepe;
IJI01aAb CHEpHI.

N300pakeHne Ten BpalleHus Ha TNIOCKOCTH. Pa3BépTka MUIIMH/Ipa U KOHYCA.

KoMOunanuu Tenm BpamieHUss ©M  MHOTOTPAaHHUKOB. MHOTOrpaHHUK,
OMHUCAHHBIA OKo0JIO cdepnl; cdepa, BOHcaHHAS B MHOTOTPAaHHUK, WU TEJIO
BpalleHUS.

[Tonsarue 06 06BEMe. OCHOBHBIE CBOMCTBA 00BEMOB Tell. Teopema 006 00béMe
NpSIMOYTOJILHOTO Tapajuienenunena u ciueactsus u3 He€. OO0bEM HUIMHApA,
konyca. O0BEM 1mapa u miomaas chepsl.

[Tomo6upie Tenma B mpocTtpaHcTBe. COOTHOIIEHUS MEXAY TUIOMIAASIMU
MOBEPXHOCTEHN, 00bEMaMU MTOJOOHBIX TE.

Ceuenusi nwinHApa (OapaJUyieIbHO M MEPIEHIUKYJSIPHO OCH), CEYEHUS
KOHyca (mapajuleIbHOE OCHOBAHUIO U MIPOXOASIIEE uYepe3 BEPIIHMHY), CECUEHUs
niapa.

BekTopbl 1 KOOPANHATHI B MPOCTPAHCTBE

BekTop Ha miockocTu U B mpocTpaHcTBe. CloKeHUE U BEIUUTAHUE BEKTOPOB.
YMHOKEHHE BEKTOpa Ha 4uciio. Pa3noxkeHne BeKTopa Mo TpéM HEKOMILIAHAPHBIM
BekTopaM. [IpaBwio mapamienenunena. Pemenuwe 3agay, CBS3aHHBIX €
IIPUMEHCHUEM TPaBUJI JEUCTBUU C BekTopamu. [IpssMoyrosibHas cucrema



KoopauHaT B mnpoctpaHcTBe. Koopamnatel BekTopa. IIpocreitmme 3amaun B
KOOpAMHATaX. YToll Mexay Bekropamu. CKalipHOE MPOU3BEIECHUE BEKTOPOB.
Brrurcnenue yriioB Mex1y NpsIMBIMH U IUIOCKOCTAMU. KOOpAMHATHO-BEKTOPHBIN
METOJ IPU PELICHUU T€OMETPUUECKUX 3a/1a4.



INJIAHUPYEMBIE PE3YJIBTATbBI
JIMYHOCTHBIE PE3YJIbTATbBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUSI TMPOrPaMMbl y4eOHOTO TpeameTa
«MareMaTruka» XapakTepu3yrTCs:

I'paxxnanckoe BocniuTanue:

c(hOpMUPOBAHHOCTHIO TPAKAAHCKONU MO3UIIMKM 00YUaIOIIETOCs KaK aKTUBHOTO
M OTBETCTBEHHOTO WI€HAa POCCHUUCKOr0 OOIIECTBa, MPEICTABICHUEM O
MaTeMaTHYCCKHX OCHOBax (DYHKIIMOHHUPOBAHUS Pa3IMYHBIX CTPYKTYp, SIBJICHUH,
MporeAyp TpaxiaaHCKoro ooOmecTBa (BBIOOPBI, OMPOCH W Tp.), YMEHUEM
B3aUMOJICICTBOBATh C COIMAIbHBIMA HMHCTUTYTAMH B COOTBETCTBUHU C WX
(GYHKIUSMY 1 HA3HAUYCHHUEM.

ITaTpuoTn4yeckoe BOCIUTAHUE:

c(hOpMUPOBAHHOCTHIO POCCUNCKON IpakTIaHCKON UJICHTUYHOCTH, YBOKCHUS K
MPOLLIOMY U HAaCTOSIIIEMY POCCUMCKON MaT€MaTHKH, IECHHOCTHBIM OTHOIIIEHUEM K
JOCTHXKEHUAM POCCUMCKUX MAaTEMATUKOB U POCCUUCKOM MAaTE€MaTUUYE€CKON IIKOJIbI,
K HCIOJIb30BAaHUIO ATUX JOCTIKCHUN B JPYTrUX HayKaxX, TEXHOJOTUAX, cdepax
AKOHOMMKH.

JIlyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMSI:

OCO3HAaHHEM JTyXOBHBIX IIEHHOCTEH POCCHICKOTO Hapo/Ja;
c(hOpPMUPOBAHHOCTHIO  HPABCTBEHHOI'O  CO3HAHUs, HATHUYECKOrO  IOBEACHUS,
CBSI3aHHOTO C MPAKTUYECKUM NMPUMEHEHUEM JOCTUKECHUN HAYKH U JIEATEIbHOCTHIO
y4EHOTO; OCO3HAHUEM JIUIHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMUHMBOTO OYIyIIETO.

IcTeTHYECKOE BOCIIMTAHUE:

ACTETUYECKUM OTHOLICHUEM K MHUpPY, BKIIOYAs 3CTETUKY MATEMaTHYECKHX
3aKOHOMEPHOCTEN, 00BEKTOB, 3ajady, peLIeHu, paccyXICHUN;
BOCHPUUMUYHUBOCTBIO K MATEMAaTUUYECKUM aCIEKTaM Pa3JIMuyHbIX BUJOB UCKYCCTBA.

du3nyecKoe BOCIUTAHUE:

c(OPMHPOBAHHOCTHIO YMEHHS TMPUMEHSATH MaTeMaTHYEeCKUE 3HAHUS B
HWHTEpecax 370poBOro u 6e3omacHoro odpasa )K1W3HH, OTBETCTBEHHOT'O OTHOIIICHUS
K CBOEMY 3JI0POBbBIO (3/10pOBOE€ TMHUTAaHHE, COATAHCUPOBAHHBIM PEXUM 3aHATUN U

OTHbIXa, peryJsipHas busnueckas AKTUBHOCTb); (du3nuecKoro
COBEPILIECHCTBOBAHMSI, npu 3AHATHUIX CHIOPTUBHO-030POBUTEIBHOM
JEATENBHOCTBIO.

Tpynosoe BocnuTranue:

TOTOBHOCTBIO K TPYJZy, OCO3HAaHHEM IIEHHOCTH TPYAOJIOOUS; UHTEPECOM K
paznuuyHbiM  chepaMm  TPOPECCHOHATIBHONW  ACSITEIBHOCTH, CBS3aHHBIM  C
MaTeMaTUKOW M €€ MPWIOKEHUSIMHU, YMEHHEM COBEpIIaTh OCO3HAHHBIN BBHIOOP
Oynymel mnpodeccnrn W peaau3oBBIBaTh COOCTBEHHBIC >KM3HEHHBIC IIJIAHBI,



FOTOBHOCTBIO U  CIOCOOHOCTBIO K  MAaTeMaTUYeCKOMY OOpa3oBaHUIO U
caM000pa30BaHUI0 Ha TPOTSHKEHUH BCEW JKU3HU; TOTOBHOCTHIO K aKTUBHOMY
YYaCTHIO B PEIICHUU MPAKTUYECKHX 3aJ1a4 MAaTEMATUIECKON HAIIPABICHHOCTH.

JKOJIOrHYeCKOe BOCIIUTAHHE:

Cc(OPMHPOBAHHOCTBIO DKOJIOTHYECKON KyJIbTyphl, IMOHUMAHHUEM BIUSHUS
COIMAITEHO-D)KOHOMHYECKHUX TIPOIECCOB HA COCTOSHUE MPUPOTHON M COIUATHLHOM
Cpelbl, OCO3HaHWEM TJIO0ATBFHOTO XapakTepa OSKOJOTHUYECKHX MpoOseMm;
OpHEHTallell Ha TMPUMEHCHHE MaTeMAaTHYeCKUX 3HAHWKM JIs perieHus 3aaad B
00JaCTH  OKpyKarollel cpeapl, IUTAaHUPOBAHMUSI TMOCTYNKOB M OINEHKH HX
BO3MOYHBIX MOCJIEJICTBUM JIJIs1 OKPYKAIOILIEH Cpeibl.

LleHHOCTH HAYYHOT0 IO3HAHMSI:

c(hOpPMHUPOBAHHOCTHI0O MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO  pa3BUTHS HAayKH W  OOIIECTBEHHOW  MPaKTUKH, TOHUMaHUEM
MaTEMaTUYeCKOM HayKH Kak c¢epbl 4YeTOBEHYECKON AEesTENbHOCTH, ITaloB €€
pa3BUTHS M 3HAYUMOCTH ISl PA3BUTHUS I[MBUIM3AIMW; OBJAJACHHEM S3BIKOM
MaTeMaTUKH W MaTEeMaTHYECKON KyJIbTYpOW KaK CPEICTBOM TIO3HAHHUS MUPAa;
TOTOBHOCTBIO OCYIIECTBIISATh MPOCKTHYI0 M HCCIEIOBATEIbCKYIO JCSITEIBHOCTh
WHMBUYyaJIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTanpeMeTHbIC Pe3yJIbTaThl OCBOCHHS IMPOTPAMMBI YUEOHOTO IMpeaMeTa
«MaremaTuka XapaKTEPHU3yIOTCS OBJIaJICHUEM YHUBEPCATHHBIMH
NO3HABAMENbHBIMU  OCUCMBUAMU,  YHUBEPCAbHLIMU — KOMMYHUKAMUBHBIMU
0elCmeUsAMU, YHUBEPCATIbHBIMU Pe2YTISIMUBHLIMU OetCMBUSMU.

1)  Vuueepcanrvnvle  nosmasamenvhvle — Oelicmeus, — 00eCneuuU8arom
Gopmuposanue 06a308bIX KOSHUMUBHLIX NPOYECCO8 00yuarouwuxcs (0ceoenue
Memo008  NO3HAHUA ~ OKPYJCaAwe2o  Mupa;,  npumeHeHue  J102UHeCKUXx,
uccne008amenbCKux onepayull, ymeHuu pabomams ¢ ungopmayueti).

Bba3oBble Jijoruueckue 1ecTBHA:

e BBIBIIATH U XapaKTEPU30BaTh CYNICCTBEHHBIE NMPU3HAKA MATEMATUYECKUX
O00BEKTOB, TMOHATUH, OTHOUICHUH MEXIY IOHATHUAMH, (OPMYITHUPOBATH
OTIpeNeNCHUs]  TOHSATUW; YCTaHABIMBATh CYIICCTBEHHBIM  TMPHU3HAK
KJaccu(uKanyyu, OCHOBAaHWS JIsi OOOOIIEHUS M CpPAaBHEHHUS, KPUTECPUU
IPOBOJIUMOTO aHAIHN3a;

e BOCIPUHUMATH, (QOpMyIHpOBaTH W  MPeOOPa3OBBIBATH  CYXKIACHUS:
YTBEPAWTEIbHBIE W OTPHUIIATEIbHBIC, CAMHUYHBIC, YACTHBIC W OOIIHE;
YCJIOBHBIC;

e BBIABIATH  MaTEeMaTHYECKHE  3aKOHOMEPHOCTH,  B3aMMOCBSI3U U
npotuBopeursi B (akTax, JAHHBIX, HAONIOACHUSX U YTBEPKIACHUSIX,



npejiaraTh ~ KPUTEPUH  JUIS  BBISIBJICHUS ~ 3aKOHOMEPHOCTEH U
MIPOTHUBOPEUHNIL;

e JIeJaTh BBIBOJBI C HWCIIOJIb30BAHWEM 3aKOHOB JIOTHKH, JEAYKTUBHBIX U
MHAYKTUBHBIX YMO3aKIIIOUEHHUM, YMO3aKIIIOUEHHI 110 aHAJIOTUH;

e TPOBOJUTH CaMOCTOSITEIIEHO JI0Ka3aTeIbCTBA MaTEeMaTHYECKUX
YTBEPKJICHUH (TPSMBIE U OT MPOTUBHOTO), BBICTPAUBATH apTyMEHTAIIHIO,
MPUBOJNTH TPUMEPHI M KOHTPIPUMEPHI, O0OOCHOBBIBATH COOCTBEHHBIE
CYXKJIEHUS U BBIBOJIBI;

e BBIOMpaTh CHOCOO pelieHus y4eOHOM 3amayu (CpaBHHBATh HECKOJIBKO
BapUAHTOB pElIeHUs, BbIOMpaTh HauOoyiee NOAXOASIIUNA C YYETOM
CaMOCTOSATEILHO BBIICIICHHBIX KPUTEPHUEB).

Ba3oBble ncciienoBarejbcKkye 1eCTBUA:

e HCIOJBH30BaTh BOMPOCHI KaK MCCIEAOBATENHCKUI MHCTPYMEHT MO3HAHUS;
dbopmynupoBaTh BONPOCH], (UKCUPYIOIIUME MPOTHUBOpPEUYUE, MpoliIemy,
yCTaHaBIWBAaTh HWCKOMOE€ W  JaHHOE, (OpPMHUPOBAThL  THIIOTE3Y,
apryMEHTUPOBATHh CBOIO TIO3UITUIO, MHEHUE;

e TPOBOJUTH CaMOCTOSATEILHO CIUTAaHUPOBAHHBIN IKCIIEPUMEHT,
UCCJIEIOBAHUE TI0 YCTAHOBJIEHHUIO OCOOEHHOCTEl MaTeMaTHu4ecKOoro
0o0BeKTa, SBJICHHS, TPOIECCA, BBIIBICHUIO 3aBUCHUMOCTEH MEXIy
00BEKTaMH, SABJICHUSIMU, POLECCAMU;

e  CaMOCTOSITEIBHO (POPMYJIUPOBATH 0OOOIEHHS U BBIBOJBI IO pe3yJibTaTaM
MPOBEAEHHOTO HAOIOICHUS, WUCCIEIOBAaHUS, OICHUBATH JOCTOBEPHOCTH
MTOJTYYEHHBIX PE3yIbTaTOB, BEIBOJIOB U 000OIIEHUI;

e TMPOTHO3UPOBATH BO3MOKHOE pPa3BUTHE IMpoliecca, a TaKXKe BbIIBUTATh
MIPEATOJI0KEHUS O €T0 Pa3BUTHH B HOBBIX YCIIOBHSX.

Pa6ora ¢ undpopmanmeii:

e BBIABIATH JACPUIUTH UHPOPMAIINH, TaHHBIX, HEOOXOIUMBIX NJisi OTBETa
Ha BOMPOC U JJIs PEIICHUS 3a]a4H;

e BBIOMpaTh HWH(POpPMAIMIO W3  HWCTOYHHUKOB  PA3jIUYHBIX  THUIIOB,
aHAMM3UPOBAaTh, CHCTEMATH3UPOBATh M MHTEPIIPETHUPOBATH WH(OpMAITHIO
Pa3TUYIHBIX BUIOB M (OPM MPEACTABICHHS;

e CTPYKTYypHUpOBaTh MH(MOPMAIIUIO, TIPEACTABIATh €€ B Pa3IWYHBIX (opmax,
WJLTIOCTPUPOBATH Tpaduuecky;

e OIICHUBATH HaJEKHOCTD uHpopMauu o CaMOCTOSATEILHO
c(hOpMYTUPOBAHHBIM KPUTCPHUSIM.

2)  VHusepcanvhvle KOMMYHUKAMUGHbBlE  Oelicmeus,  00ecneuusam

CchOpMUPOBAHHOCMb COYUATILHBIX HABLIKOG 00VYAIOUWUXCHL.

Oo1enue:



BOCIIPUHUMAaTh M  (QOPMYJIHMpPOBaTh CYXJIEHHUS B COOTBETCTBUU C
YCIIOBUSIMU U LIETISIMU OOIIEHHUS; SICHO, TOUYHO, TPaMOTHO BBbIpa)XaTh CBOIO
TOYKY 3PEHHSI B YCTHBIX M IMCBMEHHBIX TEKCTaX, JaBaTh IOSCHEHHS I10
XOJy pellieHus 3aJjaul, KOMMEHTHPOBATh ITOJYYEHHbIN pe3yJIbTarT;

B X0JI€ 00CYKIEHUS 3a7aBaTh BOIPOCHI 110 CYIIECTBY O0CYKIAEMON TEMBI,
poOJIeMBI, pelIaeMoi 3aJ1auM, BbICKa3bIBATh MU, HAIICJICHHBIE HA MIOUCK
pELIEHMs; COIMOCTaBISATh CBOM CYXIECHHUS C CYXICHHSIMHU JPYTHX
YY4aCTHUKOB JHaliora, OOHapyXUBaTh Pa3Mdyhe U CXOJCTBO MO3UIIMIA; B
KOPPEKTHOH popme popMyIupoBaTh pa3HOIIacus, CBOU BO3PAXKEHNUS;
OPEACTaBIATh  PE3yJbTaThl  pEIIeHHs  3aJadud,  IKCIEPUMEHTA,
UCCJEIOBAHMS,  IPOEKTa;  CaMOCTOSTENbHO  BbIOMpaTh  (popmar
BBICTYIUICHHS C yUETOM 3a/1a4 MPE3eHTAMU 1 OCOOEHHOCTEN ayIuTOPUH.

CoTpyaHu4ecTBo:

3)

NOHMMAaTh W WCIONB30BaTh  MPEUMYIIECTBA  KOMAHIHOM  H
WHIUBUYyJIBHOW paOOThI IPU PENICHUH YUEeOHBIX 3aJ1a4; TPUHUMATh IIETh
COBMECTHOUW JCSATEIHHOCTH, TIUIAHUPOBATH OPTaHHU3AIUI0 COBMECTHOM
paboThI, pactpeAesisaTh BUAbI pad0T, JOTOBAPUBATHCSA, 00CYKIATh IPOIECC
U pe3ynbTat paboThl; 00001IaTh MHEHHUS HECKOIBKUX JIFOJICH;
y4acTBOBaTh B TPYIIOBBIX (hopmax paboThl (00CYXIeHUsI, 0OMEH MHEHUH,
«MO3TOBBIE IITYPMBD» W WHBIC); BBHIMOIHITH CBOIO YacTh pabOTBI U
KOOPJIIMHUPOBATh CBOM JICUCTBHS C JPYTUMH 4WIEHAMH KOMAaH/IbI;
OIICHWBATh KAa4€CTBO CBOETO BKJIaJa B OOMIMI MPOIYKT MO KPUTEPHUSIM,
c(hOpMyTUPOBAHHBIM YYACTHUKAMU B3aUMOJICUCTBHSI.

Vuueepcanvuvie  pecynamuenvie  Oelicmeusl, obecneuusarom

Gopmuposanue cMbICI0BbIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCHIU.
Camoopranusanus:

COCTAaBJIATH IUIAH, AITOPUTM PEIICHUS 3aJ]a4H, BHIOUPATh CIIOCO0 pelieHus
C Y4€TOM MMEIONTUXCSI PECYPCOB U COOCTBEHHBIX BO3MOYKHOCTEH,
apryMEHTHUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUH ¢ YIETOM HOBOM
uHopMamm.

CaMOKOHTPOJIBb:

BJIaJICTh HAaBBIKAMHM [IO3HABATEJILHOM peduiekcuM Kak OCO3HAHUS
COBEPIIAEMBIX JIECHMCTBUM W MBICIUTENBHBIX MPOLECCOB, UX PE3yIbTATOB;
BIIQJICTh CIOCOOAMHM  CaMOITPOBEPKH, CAaMOKOHTPOJISI —IIpolecca |
pe3yJbpTara peluieHus MaTeEMaTUYEeCKOM 3a1auu;

NPEIBUAETh TPYAHOCTHU, KOTOPHIE MOTYT BO3HUKHYTh MpPH PEIICHUU
3a7a4M, BHOCUTb KOPPEKTHBBI B [IESITEIBHOCTH HA OCHOBE HOBBIX
00CTOSATENBCTB, JAHHBIX, HAMJICHHBIX OITMOOK, BBISBICHHBIX TPYTHOCTEH;



e OIICHMBAaTh COOTBETCTBUE pe3yJibTaTa LEJId U YCIOBUSIM, OOBSICHATH
MPUYHHBI JTIOCTHXKEHUSI WM HEJIOCTHKEHUS PE3yJbTAaTOB JESTEIbHOCTH,
HAXOJIUTh OIMMOKY, JaBaTh OIICHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI
10 KVIACC

OnepupoBaTh MOHATUAMHA: TOUYKA, PAMas, IIIOCKOCTb.

[IpuMeHATh aKCMOMBI CTEPEOMETPUM M CIEACTBHUS W3 HUX IPU PEUICHUU
reOMETPUYECKUX 3a7au.

OnepupoBaTh NOHATUSAMMU: NMAPAIIIENBHOCTD U NEPIEHAUKYIIAPHOCTD MPSIMBIX
U IUIOCKOCTEH.

KnaccuduuupoBaTe B3aUMHOE pacIoOJIOKEHHUE MNPSMBIX M IJIOCKOCTEH B
IIPOCTPAHCTBE.

OnepupoBaTh MOHATUSMH: ABYIPAHHBIM YroJ, TpaHW JBYTPAaHHOIO YIJIa,
pedpo ABYTPAaHHOTO YTia; JUHEHHBIM Yroyl JBYIPAaHHOIO yIJa; rpajycHas Mepa
JBYT'PAaHHOTI'O yTJIa.

OnepupoBaTh NOHATHUSAMU: MHOTOI'PDAHHHMK, BBIIYKJIBI M HEBBITYKJIBIN
MHOTOI'PaHHHUK, 3JIEMEHTbI MHOTOTPaHHHUKA, MPABUIIbHBI MHOTOTPAHHUK.

Pacno3HaBaTh OCHOBHBIE BHJIbI MHOTOIPAaHHUKOB (IIMpaMKia; MpU3MA,
NPSIMOYTOJIbHBIM Napaijiesienune, Kyo).

KnaccupumupoBat ~ MHOTOTpaHHHMKH,  BBIOMpas ~ OCHOBaHHS  AJiA
KJacCU(pUKaluu (BBINYKJIbIE W HEBBINYKJIbIE MHOTOTPAHHUKH; TMPaBUIIbHBIC
MHOTOTPaHHUKH; MPSMbIE U HAKJIOHHBIE MIPU3MBI, TIApaJJIEIIECTIUIIE IbI).

OnepupoBaTh NOHATUAMU: CEKyLIas IJIOCKOCTh, CEYEHNE MHOTOI'PAHHUKOB.

OOBSICHATH NPUHLIMUIIBI TOCTPOEHUS CEYEHUH, UCTIOJIb3YS METOJ] CJIEIOB.

Crpoutrh ceyeHUsT MHOTOIPAaHHHUKOB METOJOM  CJIEAOB, BBIIOJHATH
(BBIHOCHBIC) IIJIOCKHE YEPTEKH U3 PHUCYHKOB TPOCTBHIX OOBEMHBIX (DUTYp: BUJ
CBEPXY, COOKY, CHH3Y.

PemaTe 3a1aun Ha HAXOXAEHUE T€OMETPUUYECKUX BEJIMYUH 10 00paslam Uiu
QITOPUTMAM, TPHUMEHSSI W3BECTHbIE AHANIMTUYECKHE METOJbl MPHU PELICHUU
CTAaHJAPTHBIX MAaTEMAaTHYECKUX 3a/1a4 HA BBIYMCIICHUE PACCTOSHHUN MEXIY ABYMS
TOYKaMHM, OT TOYKM JO IPSAMOHW, OT TOYKM JO IUIOCKOCTH, MEXAY
CKPELIMBAOIIUMHUCS MTPSMBIMHU.

PemaTe 3a1aun Ha HAXOXACHUE T€OMETPUUYECKUX BEJIMYUH 0 00pa3lam Wiu
aNrOpUTMaM, NPUMEHSS W3BECTHBIC AHAIUTHYECKHE METOABl IPU PELICHUU
CTaHJAPTHBIX ~MaTeMaTUYECKUX 3aJad Ha BBIYMCICHHE YIJIOB  MEXIY
CKPELIMBAIOIUMHACA MPAMBIMH, MEXKIYy NPSIMOA M  IUIOCKOCTBIO, MEXIY
IJIOCKOCTSIMM, IByTPAHHBIX YTJIOB.



Boruncisat 00bEMBI U TIIOLIAAM TOBEPXHOCTEH MHOTI'OTPAHHUKOB (TpHU3Ma,
nupaMuja) C TMpuUMEHEHHEM (OpMyJ; BBIYMCIATH COOTHOIICHHMS MEXIY
IUIOMIA/IIMU TOBEPXHOCTEHN, 00bEMaMHU MTOT00HBIX MHOTOIPAaHHUKOB.

OmnepupoBaTh MOHATUSIMU: CUMMETPHUsS B NPOCTPAHCTBE; LEHTP, OCh U
MJI0CKOCTh CHMMETPUH; LIEHTP, OCh U MJIOCKOCTh CUMMETPHUH (PUTYPBHI.

W3Bnekatb, mpeoOpa3oBbIBaTh W HMHTEPHPETUPOBATH HH(DOpMAIMIO O
IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYypaxX, MPEICTABICHHYIO Ha YepTexax U
PUCYHKaX.

[TpumensaTy reomerpuyeckue (aKTbl Ui PEUICHUS CTePEeOMETPUUYECKUX
3aja4, MPEeANoIaraoluX HECKOJIbKO 1IaroB PELIEHMs], €CJIU YCIOBUS MPUMEHEHUS
3aJlaHbl B IBHOM (hopMme.

[IpumeHsATh mpocTellline MpPOrpaMMHBIE  CPEICTBA U 3JIEKTPOHHO-
KOMMYHUKAIIMOHHBIE CUCTEMBI IIPU PEIICHUH CTEPEOMETPUUYECKHX 3a/1a4.

[TpuBoauTE HpUMEpPbl MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B IpPUpOJE H
YKU3HH, PACIIO3HABATH MPOSIBJICHUE 3aKOHOB T€OMETPUHU B UCKYCCTBE.

[IpuMeHATh MONy4YEHHBbIE 3HAHUS Ha MPAKTHKE: AaHAJIU3UPOBATh PEAIbHbBIE
CUTyallUM W TPHUMEHSATb W3YyYECHHBIE IOHATHS B IPOLIECCE ITOMCKA PELICHHUS
MaTeMaTHYecKd C(HOPMYIMPOBAHHONW MPOOJIEMBbI, MOJEIUPOBATh pPEaJbHBIC
CUTyallUM Ha S3BIKE T€OMETPUH, HCCIEA0BaTh IIOCTPOECHHBIE MOJEIH C
UCIOJIb30BAaHUEM T€OMETPUUYECKUX MTOHATUI U TEOpEM, anmnapara ajireopsl; pemarb
MPaKTUYECKUE 3a/1a4H, CBA3aHHBIE C HAXOKIEHUEM F€OMETPUUYECKUX BETUUMH.

11 KIIACC

OnepupoBaTh MNOHATHSIMH: LUIUHIPUYECKAs TMOBEPXHOCTh, OOpa3yroliue
WIMHIPUYECKON  TMOBEPXHOCTH;  IIWJIMHADP;,  KOHUYECKass  IMOBEPXHOCTH,
o0pa3yrolre KOHMIeCKOH TOBEPXHOCTH, KOHYC; cheprudecKkasi TOBEpPXHOCTb.

Pacno3naBathk Tena BpamieHus (UIWHIP, KOHYC, cdepa U map).

OOBSICHATH CIOCOOBI MOTYYEHHUS TE BPAILICHHUS.

KnaccudummpoBats B3auMHOE pacronoxeHue chepsl U MIOCKOCTH.

OnepupoBath MOHATUSMHU: IIAPOBOM CETMEHT, OCHOBAaHUE CETMEHTA, BBHICOTA
CeTMEHTA; IIapOBOW CJIOH, OCHOBAHHE IIAPOBOTO CIIOS, BHICOTA IIAPOBOTO CIIOS;
1apOBOM CEKTOP.

Beruncnsath  00BEMBI M MIJIOMIATM  TOBEPXHOCTEH  Tell  BpalieHus,
TreOMETPUYECKUX Tell C TPUMEHEHUEM (HOPMYII.

OnepupoBaTh TOHATUSMH: MHOTOTPAaHHUK, BIMCAHHBIK B chepy U
ONKCaHHBIA OKOJO cdepbl; cdepa, BOHCAHHAS B MHOTOTPAHHUK WIH TEIO
BpaIcHUs.

BbuucnsTh COOTHOLIEHUS MEXIYy IUIOIAISIMH MOBEPXHOCTEH M 0ObEMaMu
MOTO0HBIX TE.



N3o0paxars u3zydaeMble (QUTYpbl OT PYKH U C HPUMEHEHUEM MPOCTHIX
YEPTEKHBIX NHCTPYMEHTOB.

BrIMOaHATH (BBIHOCHBIC) TJIOCKHE YEPTEKU U3 PUCYHKOB IMPOCTHIX 00BEMHBIX
buryp: BU cBEpxy, COOKY, CHU3Y; CTPOUTH CEUCHUS TeJ BpaIleHHUS.

W3BnekaTh, HHTEPNPETUPOBATHL U MPEOOpPa30BbIBATH HHMPOpPMAIMIO O
MPOCTPAHCTBEHHBIX I'€OMETPUUYECKUX (PUTypax, MPEJCTABICHHYIO0 HAa 4YepTexax u
PUCYHKaX.

OnepupoBaTh MOHATUEM BEKTOP B MPOCTPAHCTBE.

BpIOHATE JEHUCTBUS  CIIOKEHUS BEKTOPOB, BBIUMTAHUS BEKTOPOB U
YMHOXEHHUSI BEKTOpaA Ha YUCJI0, OOBSICHAThH, KAKHMU CBOMCTBaMH OHM 00J1aJaloT.

IIpuMeHATh ITpaBUiI0 Napajuleeuneaa.

OnepupoBaTh MOHATHSMHU: JICKAPTOBBI KOOPJAUHATHI B TPOCTPAHCTBE, BEKTOD,
MOJZYJIb BEKTOpPa, PABEHCTBO BEKTOPOB, KOOPJAWHATHI BEKTOpA, YIroJ MEXIY
BEKTOpPaMHM, CKaJISIpPHOE MPOU3BEACHUE BEKTOPOB, KOJUIMHEAPHBIE U KOMIIJIAHAPHBIE
BEKTOPBI.

Haxomuts cymMmMy BEKTOPOB M MPOU3BEAECHUE BEKTOPA HA YHUCIIO, YTOJ MEXKITY
BEKTOpaMH, CKaJISIPHOEC TPOU3BEACHHE, PaCKIaJbIBaTh BEKTOpP IO JIByM
HEKOJUIMHEAPHBIM BEKTOpPaM.

3azaBaTh IJIOCKOCTh YPABHEHHUEM B JIEKAPTOBOM CUCTEME KOOPIUHAT.

[IpuMensaTy reoMerpuueckue ¢akThl IS PEHIeHUs] CTePEeOMETPUUYECKHUX
3aa4, MPEANOJararouX HECKOJIBbKO IIArOB PEIICHUs, €CJIA YCIOBUS PUMEHEHUS
3a/1aHbl B SIBHOU (hopMe.

Pemars mpocrteime reoMeTpuYecKUe 3aJlaud Ha IMPUMEHEHHUE BEKTOPHO-
KOOPJMHATHOTO METOAA.

Pemate 3amaum Ha J0KAa3aTeILCTBO MAaTEMATHUECKWX OTHOIIEHUU W
HaXO0XJICHUE MeOMETPUUYECKUX BEJIMYMH MO 00pa3liaM Wid aaropuTMaM, IpUMEHss
W3BECTHBIE METObI TPU PEIIEHUHU CTAHAAPTHBIX MATEMATUUECKHUX 3a/1a4.

[IpumeHaT, OpoCTEHlIMEe MPOrPaMMHBIE  CpPEICTBA M BJIEKTPOHHO-
KOMMYHHKAIIMOHHBIE CUCTEMBI IPU PEIICHUN CTEPEOMETPUUECKUX 3a/a4.

[IpuBOAMTE HpUMEPHI MATEMATUYECKHUX 3aKOHOMEPHOCTEW B MPUPOJE U
’KU3HU, PACTIO3HABATH MPOSIBIICHUE 3aKOHOB T€OMETPUH B UCKYCCTBE.

[IpuMEHATh MOMYYEHHBIC 3HAHUSA HA MPAKTHUKE: AHAJIW3UPOBATH PEaJIbHBIC
CUTyallUM W TPUMEHATh HW3YyYCHHBIE IIOHATHS B IMPOLECCE IMOUCKA PEIICHUS
MaTeMaTH4eCKu CHOPMYIUPOBAHHON TMPOOJEeMbl, MOJEIUPOBATh pealibHbIC
CUTyallud Ha $S3bIKE TE€OMETPHUM, MCCIEIOBaTh IOCTPOCHHBIE MOJEIH C
MCIIOJIb30BaHUEM I'€OMETPUUYECKUX MOHITUN U TEOPEM, allliapara anreopsl; penaTh
MPAKTUYECKHUE 33/1a4H, CBA3aHHBIC C HAXO0XKICHUEM T€OMETPUUECCKUX BEIIMYHH.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

KosmnuecTBo yacos DJIeKTPOHHBIE
Ne HaumeHoBaHMe pa3/ieioB U TeM (undposbie)
Kontpoasnbsie IIpakTnyeckue
n/n MPOrpaMMbl Bcero oOpa3oBaTejibHbIE
padoThbI padoThI
pecypchbl
BBenenue B ctepeoMeTpuio 10 bubmmorexa LIOK
A P P https://m.edso0.ru/1c209e37
[IpsiMbIe ¥ TJIOCKOCTHU B MIPOCTPAHCTBE. 12 1 bubmmorexa [JOK
[TapanneabHOCTh NPSMBIX U INIOCKOCTEH https://m.edso0.ru/1c209e37
[lepneHIUKYISIPHOCTD NMPSAMBIX U 12 bubmumorexa [IOK
IJIOCKOCTEN https://m.edso0.ru/1c209e37
bubmuoreka [JOK
1 1
Yrisl MeXIy NPSMBIMU U IUIOCKOCTSMH 0 https://m.edso0.ru/1c209e37
bu6nmoreka [JOK
M 11 1
HOTOTpaHHi https://m.edso0.ru/1c209e37
N bu6mmoreka [{OK
1
OOBEMEI MHOTOTPAHHHKOB o https://m.edso0.ru/1c209e37
[ToBTOpEHME: ceueHus1, pacCTOSHUS U YTJIbI 4 1 bubmmorexa HOK
P ' P e https://m.edsoo.ru/1c209e37
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 0


https://m.edsoo.ru/1c209e37
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11 KITACC

HaumeHoBaHMe pa3/iesioB U TeM
Ne ni/m
NPOrpamMMbl

Tena BpaieHus

OO0BEMEBI TENT

BCKTOpBI U KOOPAWHATHI B ITIPOCTPAHCTBE

[ToBTOpenue, 06061IEHNE,
cUCTEMAaTU3AIUs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KoaudecTBO 9acoB

Konrtpoabubie IIpakTuueckue
Bcero

padoThbI padoThI
12
5 1
10 1
7 1
34 3 0

DJIEeKTPOHHbBIE
(uudpossbie)
oOpa3oBaTeJibHbIE

pecypcsl

bubnuoreka [JOK
https://m.edsoo.ru/1c209e37
bubmuoreka [JOK
https://m.edsoo.ru/1c209e37
bubnmoreka [IOK
https://m.edsoo.ru/1c209e37
bu6mmoreka [IOK
https://m.edsoo.ru/1c209e37



https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37
https://m.edsoo.ru/1c209e37




IHHOYPOYHOE INTAHUPOBAHHUE
10 KITACC

Ne

T
i eMa ypoka

OCHOBHBIE TIOHATUS CTEPEOMETPUU:
TOUKa, psiMasi, MI0CKOCTb,
npoctpaHctBo. [IpaBuna
M300paKEeHHS Ha pUCYHKAX:
N300paKeHMs IIIOCKOCTEH,
HapaJuIeIbHBIX NPAMBIX (OTPE3KOB),
CepeuHbI OTpe3Ka

[TonsTus: nepecexkaromecs
IJIOCKOCTH, MEPECEKAIOIINECS TpsiMast
U IJIOCKOCTh

[TonsTus: nepecekaromumecs
MJIOCKOCTH, NMEPECEKAOITUEC MpsiMast
U INIOCKOCTD

3HAKOMCTBO C MHOTOI'PaHHUKaMH,
n300pakeHre MHOTOIPaHHUKOB Ha
pHCYHKaX, Ha TIPOSKIIMOHHBIX
gepTexax

Hauanwsubie cBeienus o kyoe u
MIUPAMUIE, UX PA3BEPTKU U MOJEIIH.
CeueHust MHOTOIPaHHUKOB

Hauanwsubie cBeienns o kyoe u

KoaunuecTBo 4acoB

Bcero

KouTpoabHbIe
padoThI

IIpakTu4yeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHbIE
undpoBbie
oOpa3oBaTeJibHbIE

pecypchl

bu6mmoreka [IOK
https://m.edsoo.ru/aecc77cd

but6mmoreka [{IOK
https://m.edso0.ru/2d8a9c99

bubmuoreka [JOK
https://m.edsoo.ru/db685e73

bubmnoreka [JOK
https://m.edso0.ru/a63959ed

bubnuoreka [JOK
https://m.edsoo.ru/b30dff38

bubnunoreka [JOK
https://m.edsoo.ru/3d8ffd32



https://m.edsoo.ru/aecc77cd
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nUpaMue, UX pasBEPTKH U MOJIEIIH.
CeueHnst MHOTOIPaHHUKOB

TToustue 00 akCHOMATHYECKOM

7 MMOCTPOCHUU CTEPEOMETPUH: AKCUOMBI bubmmorexa LIOK
P P puH: https://m.edsoo.ru/Occ5c4fe
CTEPEOMETPHUU U CIEACTBUS U3 HUX
[TonsTHE 006 aKCHOMATHUYECKOM
8 MMOCTPOCHUU CTEPEOMETPUN: AKCUOMBI bubmmorexa [JOK
p p pHit: https://m.edso00.ru/239c8ch4
CTEepEOMETPHUU U CIEACTBUS U3 HUX
[TonsiTHE 00 aKCHOMATHYECKOM
9 MOCTPOECHUU CTEPEOMETPUN: AKCUOMBI Bubmmorexa [IOK
p p pHit: https://m.eds00.ru/65c6b106
CTEPEOMETPHUH U CIICACTBUS U3 HUX
[TonsTHE 006 aKCHOMATHUYECKOM
10 MOCTPOEHUU CTEPEOMETPUU: AKCUOMBI bubmmorexa [JOK
P P puH: https://m.edso00.ru/258fc245
CTEPEOMETPHUU U CIIEACTBUS U3 HUX
B3anMHoOe pacnionoxeHue npsMbIX B
1 MIPOCTPAHCTBE: NEPECEKAIOIIHNECS, bu6muoreka [{IOK
NapajuIeIbHbIC U CKPEIIMBAIOLIUECS https://m.edso00.ru/1a2520f6
pSIMBIE
[TapamienbHOCTh NPSMBIX U
IUIOCKOCTEH B MPOCTPAHCTBE:
12 napajieJbHbIe IPSIMbIC B Bubmmorexa [IOK
P p . https://m.edso0.ru/93ad36b3
MPOCTPAHCTBE; MapaIeNbHOCTD TPEX
MIPSIMBIX
[TapannenbHOCTh NPSAMBIX U
13 IJIOCKOCTEH B IPOCTPAHCTBE: bu6muoreka [{IOK
[TapamienbHOCT IPSAMON U https://m.edsoo.ru/ee1d19b9
IJIOCKOCTH
bubnuoreka [JOK
14 VYribl ¢ COHAaNpaBIeHHBIMU 1

https://m.edsoo0.ru/9f4071b9
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CTOpOHaAMH

15 VYron Mexay mpsSMbIMU B bubnmnorexa [[OK
MIPOCTPAHCTBE https://m.edsoo.ru/fe733862
16 VYron Mexay npsiMbIMU B bubnmnoreka [JOK
[IPOCTPAHCTBE https://m.eds00.ru/2935a9a0
17 [TapainenbHOCTh MIOCKOCTEM: bubnuorexa [JOK
MapaJuIeNIbHBIE TUNIOCKOCTH https://m.edsoo.ru/2e18f255
18 CpoiicTBa nmapaieabHbIX MIOCKOCTEN Bubmmorexa [IOK
P https://m.eds00.ru/e504d656
[Ipocreiime npocTpaHCTBEHHbBIE
19 (buryphl Ha TUIOCKOCTH: TETpad bubmmorexa [TOK
P - TOIPEAD, https://m.edsoo.ru/4a28dc02
KyO, mapasuienenumnes
. bubnuotexa [JOK
20 Hoctpoerite cewertit https://m.edso00.ru/1d434d0f
but6mmoreka [IOK
21 II i
OCTPOSHHE CeReHMIH https://m.edsoo.ru/ec26fe5d
KontponbHas paboTa mo teme
99 "[IpsiMble ¥ TIIIOCKOCTH B bu6muoteka [IOK
npocrpasctse. [lapamiensHocTs https://m.edsoo.ru/9a0a9e56
IPSIMBIX U IJIOCKOCTEN"
[leprieHIUKyYIIPHOCTH NPAMON U
23 nncr),cxoin’};[e pneH UK IJ)Iﬂ HbIC Bubnmorexa [IOK
- HEPHCHIRYBP https://m.edsoo.ru/b19f6a5d
IpsIMbl€ B IPOCTPAHCTBE
24 [Ipsimble mapasienbHele U bubmuoreka [IOK
MEePIECHANKYISIPHBIE K TNIOCKOCTH https://m.edsoo.ru/0ac11c95
o5 [IpsimMble napaiienbHele U bubnuoreka [IOK
MEPIICHANKYISPHBIE K INIOCKOCTH https://m.edsoo.ru/ba545966
26 [Ipu3Hak nepneHIuKyIsIpHOCTH bubnmnorexa [JOK



https://m.edsoo.ru/fe733862
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HpHMOﬁ H IIJTIOCKOCTHU

https://m.edsoo.ru/f85bfc46

97 [Ipu3Hak nepneHuKyIsIpHOCTH Bubmuoreka [IOK
MPSIMOM U TUIOCKOCTH https://m.eds00.ru/79165d15

78 Teopema o npssmMoit bu6nuoreka [IOK
MEPIIECHIUKYJISIPHOMN TIIOCKOCTH https://m.eds00.ru/635¢5087

29 Teopema o npsmoi bubnuorexa [JOK
NEPHEHANKYIISIPHON TII0CKOCTH https://m.edso00.ru/bd3745f8

30 Teopema o npsimoit bu6muoreka [IOK
MEPIECHIUKYJISIPHOM TIIOCKOCTH https://m.edso0.ru/7d18834b
[lepneHIUKYNSIp ¥ HAKIOHHBIE:

31 paccTostHie OT TOYKH JI0 TUIOCKOCTH, E;ISSJ'I/I//I;T:;zgrOu/I;% 477d3
PACCTOSTHUE OT NPSAMOM JI0 INIOCKOCTH T '
[lepneHuKynsip ¥ HAKIOHHBIE:

32 paccTosiHue OT TOYKH J0 IJIOCKOCTH, E;ISSJ'I/I//I;T:;:;?S/IE 6fefadd
paccTostHUE OT MPSAMOM 70 TUTOCKOCTH T '
[lepnieniuKynsip ¥ HAKIOHHBIE:

b K

33 paccTosTHUE OT TOYKHU J0 TUIOCKOCTH, h;fsj_j;l;f;aogg 1a5b7b8e3
paccTosiHUE OT MPSAMOM 70 TNIOCKOCTH T '
[eprienAUKYISAp ¥ HAKJIOHHBIE:

b K

34 pacCTOsTHUE OT TOYKH JI0 IJIOCKOCTH, h;f;;;f(;;aogg 1dbee22be
PacCTOSHKME OT NPAMOIA 10 IIOCKOCTH T '

35 VYTII1bl B IPOCTPAHCTBE: YIOJ MEXKIY bubnmoreka [[OK
MPSIMOM U TUIOCKOCTBEO https://m.eds00.ru/6b61b2b4

36 JIByrpaHHBIN yroJl, JTMHEHHBIA yroj bu6nuoreka IIOK
JIBYI'PaHHOIO yrjia https://m.edsoo.ru/5fa0b3ce

37 JIByrpaHHbIN yToJ, JUHEHHBIA YOl bubnuotexa [JOK
JIBYT'PaHHOI'O yrjia https://m.edsoo.ru/c7c777ed

38 [MepneHIUKYISIPHOCT IJIOCKOCTEH: bu6mmoreka [{JOK


https://m.edsoo.ru/f85bfc46
https://m.edsoo.ru/79165d15
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https://m.edsoo.ru/c7c777ed

MPU3HAK MEPICHINKYIAPHOCTH IBYX
IJIOCKOCTEN

[lepneHMKyYISAPHOCTD MJIOCKOCTEM:

https://m.edsoo.ru/ec3e2da3

bubmuoreka [JOK

39 TpH3HAK ne:pneHmeynﬂpHocm ABY% https://m.edsoo.ru/ed9e2a8e
IUIOCKOCTEN
[lepneHAMKYISAPHOCTD MIOCKOCTEN:
40 HpI/II)SHaK negneinnxyns{pHocm JIBYX bubmmorexa [JOK
- https://m.edso0.ru/ba75dc57
IIJIOCKOCTEN
41 Teopema o0 TpEX NEpHEHANKYIIAPAX bubmmorexa LIOK
https://m.edsoo.ru/e4972cdc
42 Teopema o Tpéx nepneHAuKyIsIpax Bubmorexa LIOK
https://m.edso0.ru/52188a7d
43 TeopeMa 0 TpEX NEPHECHAUKYIIAPAX Bubnmorexa LIOK
https://m.eds00.ru/9f246736
KontponbHas paboTa o TeMam
44 "IlepneHIUKYJIAPHOCTD MPSIMBIX U bubmuoreka [{JOK
miockocte" u "Y el MexIy https://m.edsoo.ru/5b971ef3
MPSIMBIMU U TUIOCKOCTAMU"
[ToHsATHE MHOTOIpaHHUKA, OCHOBHBIE
3JIEMEHTHI MHOTOTPaHHUKA,
45 BBITTYKJIbIC U HEBBITYKJIbIC bubmmorexa [JOK
. https://m.edsoo.ru/2d24e873
MHOT'OTPaHHUKHU; pa3BEPTKA
MHOT'OTpaHHUKa
[Ipu3ma: n-yronpHast mpu3Ma; rpaHu U
46 OCHOBaHMS MPU3MbI; IpsiMasi U bubmuoreka [IOK
HaKJIOHHAsI IPU3MBI; OOKOBasI U https://m.edsoo.ru/b4ad63ad
MIOJIHASI IOBEPXHOCTh MPU3MBI
47 [Tapannenenunen, OpsIMOYTrOJIbHBII bubnuotexa [JOK

napauiCJICIuIca U €ro CBOMCTBA

https://m.edsoo.ru/8a7be683
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[Mupamuna: n-yronpHasi nupamMmuaa,
TPaHU U OCHOBAHUE MUPaMUJIbL;

48 OOKOBasi U MOJHAS MOBEPXHOCTh bubmmorexa LIOK
. https://m.edsoo.ru/fblcd0a5
NUPaMUJIbL; IPaBWIIbHASA U yCeUEHHAS
nupamuia
[IpaBuIBHBIE MHOTOTPAHHUKU:
MIOHATHE NTPaBUIIBHOTIO

49 MHOTOTPaHHHUKA; IPaBUJIbHAS ITpU3Ma bu6muoteka [IOK
Y MIpaBUJIbHAs TMpaMU/a; TpaBUIbHAs https://m.eds00.ru/074c8865
TpeyrojibHasi NupamMuaa u
IIPABUIIBHBIN TETPasdaAp; KyO
[IpencrasieHue o NpaBUIBHBIX

50 MHOT'OTpaHHHUKaX: OKTa’ap, bubmmorexa LIOK

https://m.edsoo.ru/a0fdd5bf
JOJIEKa’Pp U UKOCASIP.
CumMMeTpust B IPOCTPAHCTBE:
CUMMETPUS OTHOCUTEIBHO TOUKH,

51 MPSIMOM, TNIOCKOCTH. DJIEMEHTBI Bubmuoreka [IOK
CHMMETPHUU B IUPAMU/JIAX, https://m.edso00.ru/b9e777d9
napasuleJenune1ax, NpaBUIbHbBIX
MHOTOTpaHHHUKaX
Brluucnenue 351eMeHTOB

52 MHOTOI'PaHHHUKOB: pEOpa, AUaroHau, bubmmorexa LOK

https://m.edsoo.ru/6cdbecef
YTJIbL
[Tnomans O0KOBOI MOBEPXHOCTU U
IIOJTHOM TIOBEPXHOCTH IIPSAMOU
53 MIPU3MBI, IUIOMIA/(b OCHOBAHUH, Bubnmorexa LIOK
. https://m.eds00.ru/37d84157
TeopeMa 0 OOKOBOI MOBEPXHOCTH
NPSAMON MPU3MBbI
54 [Tmomranb 60KOBOI MOBEPXHOCTH H bu6nmoreka [JOK



https://m.edsoo.ru/fb1cd0a5
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IOBCPXHOCTH HpaBHHBHOﬁ

MIAPaMU/Ibl, TEOPEMa O IJIOLIAIU
OOKOBOI TOBEPXHOCTH YCEUEHHOMN

https://m.edso0.ru/5603e30b

TTUPAMHU/TBI
55 KonrtponbHas pabora o Teme bubmuoreka [{JOK
"MHororpaHHuKH" https://m.edso00.ru/a95f5c04
i bubnuotexa [JOK
o Honsrue 06 0breme https://m.edso00.ru/7ad0020b
N bubnuotexa [JOK
S OObEm nupavi b https://m.edso00.ru/235171b3
n but6mmoreka [{IOK
>8 OGbEM Nt https://m.edsoo.ru/f47dfefd
N bubnmoreka [JOK
59 O0bem mpamue! https://m.eds00.ru/79¢10312
n bubnmoreka [JOK
60 OObEM npaMHb https://m.edsoo.ru/2faadc3f
N bubnmoreka [JOK
o1 OObEM MpHMEI https://m.eds00.ru/79853608
n bubnuorexa [JOK
62 OObEM MpH3MEI https://m.eds00.ru/1e053890
" bubnuotexa [JOK
63 OObEM MpH3MEI https://m.edso00.ru/482d3f51
64 KontponbHas paboTa mo teme bu6muoreka [IOK
"O0BEMBI MHOTOTPaHHUKOB" https://m.edso0.ru/28a6573c
[ToBTOpeHnue, o6o0IIEeHNE
65 CHUCTEMaTH3aIlis 3HAHHM. bu6mmoreka [{JOK

[ToctpoeHue ceueHuii B
MHOTOIPAaHHUKE

https://m.edsoo.ru/098bedad



https://m.edsoo.ru/5603e30b
https://m.edsoo.ru/a95f5c04
https://m.edsoo.ru/7ad0020b
https://m.edsoo.ru/235171b3
https://m.edsoo.ru/f47dfefd
https://m.edsoo.ru/79c10312
https://m.edsoo.ru/2faadc3f
https://m.edsoo.ru/79853608
https://m.edsoo.ru/1e053890
https://m.edsoo.ru/482d3f51
https://m.edsoo.ru/28a6573c
https://m.edsoo.ru/098bedad

[ToBTOpEeHUE, 0600IIEHNE
cucTeMaTu3alus 3HaHU.

66 Beluucnenue paccTosHUN: MEXIY 1 bubmuoreka [IOK
JBYMsI TOUKaMH, OT TOUKHU 10 IPSIMOM, https://m.edsoo.ru/f7792ba9
OT TOYKH JI0 TJIOCKOCTH, MEXKTY
CKPEIIUBAIOIINMHUCS TIPSIMBIMHU
bubnunoreka [JOK
67 Hroroas xoHuTpoabHas padboTa 1 httos://m.edsoo.ru/ba146bc0
[ToBTOpenue, 0600IIEHNE
CHCTEeMaTH3aIus 3HAHUH.
Brruncnenue yrioB: Mex
68 CKpCHII/IBaIOIIIZIrMI/ICﬂ Hpﬂl\)/[IIiMI/I, 1 bubmorexa [JOK
. https://m.edsoo.ru/56765e8b
MEXKly IPSIMOM U TJIOCKOCTHIO,
JBYT'PAaHHBIX YTJIOB, YTJIOB MEXIY
IIOCKOCTSIMU
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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11 KITACC

KoanuyecTBo 4acoB DJIeKTPOHHbBIE
Jara nudpoBbie
Tema ypoka Konrtpoabubie IIpakTudeckue p
Bcero u3ydyeHusi  oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Cdepa u map: ueHTp, paauyc,
HaMeTp; IVIOMIAAh IIOBEPXHOCTHU 1 bubnnorexa LIOK
A P> e P https://m.eds00.ru/0341bc2b
chepsl
Bsaumnoe pacnonoxenue chepsl u
but6mmoreka [JOK
IUIOCKOCTH; KacaTellbHasl IIIOCKOCTE 1
https://m.edsoo.ru/bed12a43
K cdepe; momanb chepol
N3o0pakenue cdepsl, mapa Ha 1 but6mmoreka [JOK
miockocTu. CeyeHus mapa https://m.edsoo.ru/bc15f7f2
Hunmuaapudeckas TOBEPXHOCTb,
oOpa3zyromue MUIUHIPHIECKON 1 bubnuotexa [JOK
MOBEPXHOCTH, OCh LIMJIMHAPUYECKON https://m.edsoo.ru/6054b8c1
MMOBEPXHOCTH
Hunmuuap: ocHOBaHUS 1 OOKOBas
MMOBEPXHOCTh, 00pa3yromas 1 OCh; 1 bubnuotexa [JOK
Iomanas OOKOBOU M MOJHON https://m.edsoo.ru/188f6216
MMOBEPXHOCTH
N3o00paxkenune muiIuHApa HA
mIockocTH. Pa3BépTka muimmHapa.
Ceuenus nuiuHApPA (MIIOCKOCTHIO 1 bubnmorexa LIOK
N P ’ https://m.eds00.ru/016e25eb
napajuieIbHON WIH
MEPIEeHIUKYISIPHON OCH [IUIUHAPA)
bu6mmoreka [IOK
Konnueckasi moBEpXHOCT, 1

https://m.edsoo.ru/c94ba09b
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o0pa3ymoline KOHUIeCKOn
MMOBEPXHOCTHU, OCh U BEPILIMHA
KOHHUYECKOU MOBEPXHOCTHU

Konyc: ocHoBaHMe 1 BeplInHa,

8 oOpa3ymolas 1 0Ch; MJIO0Ab Bubmmorexa [IOK
. . https://m.edsoo.ru/897dd3b2
OOKOBOH U MOJTHOW TTOBEPXHOCTH
Y ceu€HHbBIN KOHYC: He u
9 BBICOTA; OCHOBaIiII/(I:H fgjzz}:af ) bubmmorexa LIOK
’ https://m.edsoo.ru/1468bab3
MTOBEPXHOCTh
N300pakeHne KoHyca Ha
IocKocTH. Pa3BépTka KoHyca.

10 Ceuenust kKoHyca (IJIOCKOCTBIO, bubnmoreka [JOK
MapajuieIbHON OCHOBAHHMIO, U https://m.edsoo.ru/Obde1be8
TUIOCKOCTBIO, MPOXO/IAIIEH uepes
BEpILHHY)

1 KoMOuHamwms ten BpameHus u bubnmoreka [JOK
MHOTOT'PAHHUKOB https://m.edso0.ru/3cef10e5
MHoOrorpaHsukK, ONMCaHHbIA OKOJIO

12 cdepsl; chepa, BIUcaHHas B bubnmnoreka [JOK
MHOTOT'PAHHUK WK B TEJIO https://m.edso00.ru/0b136158
BpaICHHS

13 [Tonstue 06 06bEMe. OCHOBHBIC bubnuotexa [JOK
CBOMCTBAa 0OBEMOB TEN https://m.edso0.ru/26a03fb7

N bubmuorexa [JOK
14 O6neém umHIpa, KoHyca https://m.eds00.ru/5513d87b
N bubmmoreka [JOK
15 O0nem mapa u moman: cheps: https://m.eds00.ru/d189bde2
16 [TogoOHEbIe TeNa B MPOCTPAHCTRE. bubmorexa [JOK

https://m.edsoo.ru/810cfleb



https://m.edsoo.ru/897dd3b2
https://m.edsoo.ru/1468bab3
https://m.edsoo.ru/0bde1be8
https://m.edsoo.ru/3cef10e5
https://m.edsoo.ru/0b136158
https://m.edsoo.ru/26a03fb7
https://m.edsoo.ru/5513d87b
https://m.edsoo.ru/d189bde2
https://m.edsoo.ru/810cf1eb

COOTHOIIICHUST MEX/TY TUIOIIAIMHU
MOBEPXHOCTEH, 00bEMaMHU
MMOTOOHBIX TEI

17 KontponbHas paboTa mo TeMam bu6muoreka [IOK
"Tena Bpamenus" u "O0bems! Ten" https://m.edsoo.ru/4a33a8ab
18 BekTop Ha MJI0CKOCTH U B Bubmuoreka [IOK
IIPOCTPAHCTBE https://m.edsoo.ru/5caefclb
19 CrnoxeHue ¥ BBIYMTAHUE BEKTOPOB bubmmorexa [JOK
P https://m.edso0.ru/23f4f089
20 YMHOKEHHE BEKTOPA Ha YUCIIO bubmmorexa LIOK
P https://m.edsoo.ru/dee379eb
Paznoxxenue Bextopa 1o tpém
21 HEKOMIUTaHapHBIM EeKTo T:M bubmmorexa LIOK
P paM. https://m.edsoo.ru/a28fd74e
[IpaBuio nmapamienenumnena
Pemienue 3aga4, CBI3aHHBIX C
22 MIPUMEHEHUEM TPaBUJI ACHCTBUH C bubmmorexa [JOK
P P A https://m.edso00.ru/5a827900
BEKTOpaMH
KoopanHatHo-BEKTOpPHBIN METO
23 1} sz::meHI/m I‘COMep MYECKHUX " Bubmmorexa [IOK
pup P https://m.edso0.ru/d3alfe30
3a/1a4
[IpsmoyronbHas cuctema
24 KOOpJMHAT B MPOCTPAHCTRE. bu6muoteka [IOK
Koopaunarsl Bextopa. [Ipocreiimue https://m.edso00.ru/48db7058
3aJla4¥l B KOOpIWHATAX
o5 Yron Mexay BEKTOpaMmH. bu6muoreka [{IOK
CkansipHOe IPOU3BE/ICHUE BEKTOPOB https://m.edsoo.ru/725effc4
26 Boruncnenue yrioB Mexy Bubnuoreka [IOK

IMPAMBIMHA U TINIOCKOCTAMUA

https://m.edsoo.ru/8efbe78e



https://m.edsoo.ru/4a33a8ab
https://m.edsoo.ru/5caefc1b
https://m.edsoo.ru/23f4f089
https://m.edsoo.ru/dee379eb
https://m.edsoo.ru/a28fd74e
https://m.edsoo.ru/5a827900
https://m.edsoo.ru/d3a1fe30
https://m.edsoo.ru/48db7058
https://m.edsoo.ru/725effc4
https://m.edsoo.ru/8efbe78e
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28

29

30

31

32

33

34

KonrtponsHas pabora no Teme
"BekTopbl U KOOPAUHATHI B
pocTpaHcTae”

[ToBTOpEeHME, 0600IIEHNE U
cucteMartusanus 3HaHui. OCHOBHBIE
¢burypsl, GpakThl, TEOPEMBI Kypca
TUTAHUMETPHUH

[ToBTOpEeHME, 0600IIIEHNE U
cucreMaru3anus 3HaHuid. OCHOBHBIE
¢burypsl, pakTbl, TEOPEMBI Kypca
TUTAHUMETPHUH

[ToBTOpEeHME, 0000IICHNE U
cUcTEMAaTH3alis 3HaHu. 3agadu
IUTAHUMETPUH U METOJIbI X
pelieHus

[ToBTOpeHue, 0600IICHNE U
cUcTEMAaTH3alis 3HaHu. 3agadu
TUTAHUMETPUH U METOJIbI UX
pelieHus

[ToBTOpeHue, 0600IICHNE U
cucreMarusanus 3HaHuil. OCHOBHEIE
¢burypsl, pakTel, TCOPEMBI Kypca
CTepEOMETPUU

HtoroBast KOHTposIbHAsA paboTa

[ToBTOpEeHME, 0600IIICHNE U
cUCTeMaTH3aIlUs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

but6mmoreka [{OK
https://m.edsoo.ru/77c22fc5

but6mmoreka [{IOK
https://m.edsoo.ru/1780ba5d

but6mmoreka [{OK
https://m.edso0.ru/078cd184

but6mmoreka [{IOK
https://m.edsoo.ru/7491efe0

but6mmoreka [{IOK
https://m.edsoo.ru/4dffda97

bubnunorexa LIOK
https://m.edsoo.ru/74b2ad91

but6mmoreka [IOK
https://m.edsoo.ru/ec24dfc?

but6mmoreka [IOK
https://m.edsoo.ru/f465d10e
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YAEHUKA

METOAUYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET
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